MHWHHCTEPCTBO ITPOCBEIIEHN S POCCUMCKOM ®EJEPAIINN
MunucrepcTBO 00111eT0 U npodeccuoHanbHOro oopazoBanusi PoctoBckoit obmactu
VYnpasnenue obpazoanus PoctoBa-Ha-JloHy

MAOY «JIumeit Ne 11»

«Paccmompenoy
Ha 3aceganuu MO
ITporokon Ne 1
or 12.08.2024
[Tpencenarens MO
[ynnenosa O.10.

«Coznacosaro» «Ymeeporcoeno»
Ha 3acenannu HMC | upextop MAOY «JIuneii Nel 1»
[TpoTokon Ne 1 [Toraryesa B.O.

ot 27.08.2024
[Ipencenarens HMC
Maiibopona T.A.

[Tpukas Ne 445 ot 31.08.2024

PABOYASA ITPOT'PAMMA

(ID 4770423)
XAMMS

Yuutenan: Amarynu E.C.

Kaace: 10 «I'»

(npeomem)

KoauvecTBO 4acoB, 3a KOTOpoe peanusyercs paboyas mporpamma: 34 yaca.

3aron 1 yeTBepTh | 2 yeTBEPTH | 3 UeTBEPTH | 4 YETBEPTH Bcero
Bcero 8 7 10 8 33
KonTponbHbie 0 0 1 1 2
paboThI
[IpakTnueckue 1 0 1 0 2
paboTHhI

PocroB-na-/lony

2024 — 2025 y4eOHblii roa




MHNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1Mo XMMHUHU Ha YpOBHE CpenHEro oOIiero odpa3oBaHus pa3zpaboTaHa Ha OCHOBE
OenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHs (elepaibHOi 00pa30BaTeIbHONH MPOTPaMMBlI CPEIHETO
obmero oo6pazoanuss (POII COO), npencraBieHHbIX B DeaepalbHOM TOCYAaPCTBEHHOM
oOpaszoBatenbHOM cTtangapre COO, ¢ yuérom KoHuenmuu mnpenojpaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTesbHBIX OopraHuzauusax Poccuiickoit @enepaunu, peaau3yroUMX OCHOBHBIE
o0Opa3oBaTellbHbIE IPOrPAMMBbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHS BOCHHMTAHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsxenue IlpaButensctea PO ot 29.05.
2015 Ne 996 - p.).

Pabouas mporpamma no xumum ans 10 «I» kimacca cocTraBjieHa HAa OCHOBe CIIEAYIOLIUX
JIOKYMEHTOB:

e  denepanbHblii 3aK0H 0T 29.12.2012 Ne 273-03 «O6 obOpazoBanuu B Poccuiickoit @enepaunn»
¢ yuéroM u3MeHeHHM, BHecEHHbIX [Ipukazom Munmnpocsemenus ot 31.07.2020 Ne 304 (B
penakiuu oT 25.12.2023 Ne 685-D3).

e (OOGnactHoit 3akoH «OO0 oOpasoBanmu B PocroBckoit obmactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 05.08.2024 Ne 157-3C).

e [Ilpuka3 Munnpocsemenuss «O0 yrBepxkaeHun [lopsaka opraHu3amuu U OCYIIECTBICHUS
00pa30BaTeNbHON JI€ATENbHOCTH 10 OCHOBHBIM 00I11€00pa30BaTEeIbHBIM IporpamMmaMm —
00pa3oBaTeNbHBIM NPOrpaMMaM HadyalbHOTO OOIIEro, OCHOBHOI'O OOIIEro U CPeAHEro OOIIero
oOpazoBanus» ot 22.03.2021 Ne 115 (B pemaxuuu IlpukazoB Munnpocsemenus: Poccun ot
11.02.2022 Ne 69, ot 07.10.2022 Ne888).

o [IIpukaz MunuctepctBa mnpocsemenuss P® or 21.09.2022 Ne 858 «O06 yrBepxkaeHUn
denepanbHOrO TmEpeyHs y4eOHWKOB, JONMYIICHHBIX K WCIIOJB30BAaHUIO TPU  peaTu3aIiu
UMEIOIMX TOCYJapCTBEHHYIO AaKKPEJUTALUI0 00pa3oBaTeIbHBIX MPOrpaMM HayalbHOTO
o0miero, OCHOBHOrO  00mIero, cpeaHero  oOmero  o0pa3oBaHUS  OpraHU3AIMIMU,
OCYILECTBIIIOUIMMUA 00Pa30BaTEeNIbHYIO JESITEeIbHOCTh U YCTAaHOBJEHUS MNPEAETbHOIO CpoKa
UCTIOIB30BaHUSI HWCKIIIOUEHHBIX YYEOHHKOB» C W3MEHEHHSIMH, BHECEHHBIMH TIpUKa3aMHU
MunnucrepctBa  mpocBemenus — Poccuiickoit  ®@emepammun ot 23.07.2023  Ne556
(3apeructpupoBan MunucrepcTBoM toctuiinu PO 28.07.2023 Ne74502), ot 21.02.2024 Ne119
(3apeructpupoBad MunuctepcTBoM toctuimu PO 22.03.2024 Ne 77603) u 21.05.2024 Ne347
(3apeructpupoBan MunuctepctBoM roctuiiuu P 21.06.2024 Ne 78626).

e [lpukaz3 MunucrepctBa mnpocseuienuss P® ot 18.07.2024 Ne 499 «OO6 yTBepx)aeHUU
denepaabHOrO MEpeyHsl DIEKTPOHHBIX 00pa3oBaTENIbHBIX PECYpPCOB, JONYIIEHHBIX K
UCTIOIB30BaHUIO  TIPM  peau3alliil  HWMEIOMIMX  TOCYNApCTBEHHYIO  aKKPEIWUTAIIHIO
00pa3oBaTeNbHBIX MPOrpaMM HA4YalbHOI'O OOIIEro, OCHOBHOTO OOILEro, CpeaHero oOIIero
00pazoBaHUN.

e [IlIpuka3z MunuctepctBa [IpocBemenus Poccuiickoii ®@enepammu ot 12.08.2022 No732 «O6
YTIBEPXKICHUH (hellepaIbHOr0 TOCYJapCTBEHHOTO OOpa30BaTEeNbHOTO CTaHAAapTa CPEIHEro
o01rero oOpa3oBaHUsY.

e [IIpuxa3z Munnpocsemenus Poccun ot 18.05.2023 Ne 371 «O6 yrBepkaeHuu ¢eaepaabHOR
00pa30oBaTeNbHOIN MPOrpaMMBbI CPETHETO 00IIero 00pa3oBaHus» C U3MEHEHUIMH OT 1 deBpas
2024 1. Ne 62 u 19 maprta 2024 r. Ne 171.

e Meroauyeckrne pekomeHmauun «CucTeMa OLEHKU JOCTH)KEHUH TUIAHHUPYEMBIX MPEIMETHBIX
pe3yJbTaToB OCBOCHUS yueOHoro npeamera « XMMUS » (2023).

e KoHuenuua npenoaasaHma xumun B PO (pacnopsxkeHue Mpasutenbctea PO ot 03.12.2019 Ne MK-8H).



o ®denepanpHas paboyas mporpaMma BOCIUTAHUS HJsi OOIIEO0Opa30BaTENbHBIX OpraHU3alui
(omobpena permeHueM (QenepaabHOTO y4eOHO-METOJAMYECKOTr0 OOBEIUHEHUS IO OO0IIeMy
o0pa3zoBaHuio, MPOTOKOI OT 23 uroHst 2022 1. Ne 3/22).

e [locranoBnenue ['maBHOro rocynapcTBEHHOro caHuTapHoro Bpada Poccuiickoit deneparum ot
28.09.2020 1. Ne 28 "OO yrBepknenun canutapHbix npaBuin CII 2.4. 3648-20 "CanutapHo-
SMHJIEMHUOJIOTUYCCKUE TPEOOBaHUS K OpPraHMW3alUsM BOCHHUTAHUS ¥ OOYYEHUS, OTIbIXa H
O37IOPOBJICHHST JIETe W MOJIOACKHU" (3aperucTpupoBaH MUHHCTEPCTBOM IOCTHIMU PO
18.12.2020 Ne 61573).

e [locranoBnenue ['maBHOroO rocynapcTBEHHOro caHuTapHoro Bpada Poccuiickoit deneparuu ot
28.01.2021 No2 «O6 yrBepknenuun CanlluH 1.2.3685-21 «I'urueHndyeckue HOPMATHBBI H
TpeboBaHusl K obecriedeHnio Oe3omacHoCcTH U (Win) Oe3BpeqHOCTH Ui YelloBeKa (haKTOpOB
cpenbl ooutanus» ¢ usMeHeHusiMu ot 30.12.2022.

e OcHoBHasi oOpa3oBarelbHAas IporpamMma CpeaHero oOmero oOpa3oBaHUs, YTBEPKIAEHHAsS
npukazom aupexropa ot 31.08.2024 Ne 444 .

e  Vuyebusiit man MAOY «JIuneii Ne 11» na 2024-2025 y4eOHbIi ro1, yTBepKIEHHBIN MPUKA30M
nupekTopa ot 31.08.2024 Ne 444,

e [lonmoxenne o paboueit mporpamme MAOY «Jlumeit Ne 11», yTBepkIEHHOE NPUKA30M
nupekropa ot 20.08.2024 Ne 380.

o Kanennapueiii yuebnsiii rpagpuxk MAOY «Jlumeit Ne 11» na 2024-2025 yueGHbli rof,
YTBEPXKAEHHBIN IpuKa3zoM JupekTopa oT 29.08.2024 Ne 418.

Peanuzanus JIoHCKOTO pernoHaIbHOTO KOMIOHEHTa (/[PK) mpouCXOAWT B TE€UEHHUE rojia B TeMax
MPOrpaMMBbl, KOTOpBIE TO COJEP>KAHUIO COOTHOCATCS C pernoHanbHOil TemaTtukoit (10-12% ot
00LIEero KOJMYEeCTBA YacoB).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA « XUMMUS »

OcHOBY MOJX0JI0B K pa3paboTke MpOrpaMMBbl MO XUMHUH, K OMpPeIeIeHUI0 001Iel cTpaTerun
0o0y4deHus, BOCIIUTAHUS U PA3BUTUS O0yUaIOUINXCS CPEACTBAMH y4eOHOT0 MpeaMeTa «XUMHUSD IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBHJIM KOHIENTyanbHble mnonoxkeHuss ®I'OC COO o
B3aUMOOOYCIIOBJIGHHOCTH 1I€JIeH, COMep KaHMs, PEe3yJIbTaTOB O0yYeHUsS W TpeOOBAaHUU K YPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe  o0Opa3oBaHME,  IOTy4aeMOe€  BBIMYCKHHKaMU  00Ieo0pa3oBaTenbHOM
OpraHu3aIiy, SBISIETCS HEOThEMIIEMOW YacThI0 X 00pa3oBaHHOCTH. OHO CIIYKHT 3aBEPUIAFOIIAM
HTAIOM PeaTu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX IIEHHOCTEH, TIPUCYIIINX
[EJTOCTHOW CHCTEME XUMHUYECKOrOo O00pa30BaHMS. DTH IEHHOCTH KacaroTcs MO3HAHUS 3aKOHOB
npupobl, GOPMUPOBAHUS MUPOBO33PEHUS M OOIICH KyIbTYphI YEIOBEKa, a TaKKe IKOJIOTUYECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0OPOBBIO M TIPUPOAHON cpexe. Peanmsyercss XumMudeckoe
oOpa3zoBaHue OOydYalOIMMXCS HAa YPOBHE CPEIHErO oO0Iero oOpa3oBaHHS CpPEICTBAMH YYeOHOTO
npenMera «XuMHSI», COAepKaHUe U MOCTPOEHUE KOTOPOTO OMpE/eNIeHbl B MPOrpaMMe M0 XUMHH C
yuéTroMm crenuPpuKy HAyKH XUMUH, € 3HAYCHUs B TIO3HAHUU MPHUPOJABI U B MaTepUaTbHOU KU3ZHU
oOmiecTBa, a Takke C Y4ETOM OOIIMX Iesied W TPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpefHero obmero oopasoBanus B Poccuiickoit deneparumn.

XuMHUs KaK SJEMEHT CHUCTEMBI €CTECTBEHHBIX HAayK HIPaeT OCOOYI0 pOJIb B COBPEMEHHOM
[UBWIN3ALUN, B CO3JaHMM HOBOM 0a3bl MaTepHaabHOM KylIbTypbl. OHa BHOCHT CBOW BKJal B
dbopMUpOBaHUE PALlMOHATFHOTO HAYYHOTO MBIIUICHUS, B CO3[JaHIE LEIOCTHOTO MPECTaBICHUs 00
OKpY’XKarollleM MHUpe KaKk O €JUHCTBE MPHUPOAbI M YeIOBeKa, KOTopoe (OopMHUpYeTCs B XUMHUH Ha



OCHOBE TOHMMAaHUs BEIIECTBEHHOI'0 COCTaBa OKPYXKAOIIETO MUPA, OCO3HAHMS B3aUMOCBSI3H MEXKIY
CTPOCHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JIaCTSMU IIPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C JIPYrMMH €CTECTBEHHBIMH HayKaMM, XMMUS CTajla HEOThEMJIEMOU
4acThI0 MUPOBOM KYJIBTYPhl, HEOOXOJIMMBIM YCIOBHEM YCIEHIHOTO TPY/Ia U KU3HU Ka)I0T0 WieHa
obOmiectBa. CoBpeMeHHass XMMHUsI KaKk HayKa cCO3uJaTeNibHasi, KaKk HayKa BBICOKMX TEXHOJOTHUI
HarpaBJIeHa Ha pelIeHUe TI00aIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBO,
HHEPTeTUYECKOM, MUILEBOH, IKOJIOTMUECKON 0€30MaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBUM ¢ 0OmMMHU IENIMH W NPUHIUIAMH CpelHero oOlmiero oobpazoBaHus
coaepxanue npeamera «Xumus» (10—11 kimaccel, 6a30BBI YPOBEHb M3YYEHHS) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOMICKYJIbTYPHYIO IOATOTOBKY OOYYAIOLIMXCS, HEOOXOOUMYI0 UM s
BbIPAa0OTKM MHUPOBO33PEHUYECKMX OPUEHTHUPOB, YCIEIIHOIO BKJIIOYEHHS B JKHU3Hb COLMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsromuMu peamMeTa « XuMHus» SBISIOTCA 0a30Bble Kypehl — «OpraHudeckast XUuMus»
u «O0m1as ¥ HeoOpraHU4ecKass XUMUS», OCHOBHBIM KOMIIOHEHTOM COJICPKAHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HayKH: CUCT€Ma 3HaHMM 110 HEOPraHWYECKON XMMHUU (C BKIIOYEHHEM 3HAHUM U3
o0mieil xumumn) U oprannyeckoil xumuu. GopMupoBanre JaHHOW CUCTEMbl 3HAHUW MPU U3YUYECHUU
npeaMera o0ecreunBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCETO MHOT000Opasusi BEIIECTB HAa OCHOBE
OOLIMX MOHITHUH, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa coaepkanusi KypcoB — «Opranuueckass xumus» u «OOIas 1 HeopraHuveckas
XuMHs» chopMHupoBaHa B MPOrpaMMe MO XMMHH Ha OCHOBE CHUCTEMHOIO IMOAXO0/a K H3yYEHUIO
yuyeOHOro Mmarepuaga M OOYCJIOBJI€HAa HCTOPHYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHMHA Ha
ONpeAeNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpraHM4ecKol XHMHHM BelecTBa
paccMaTpuBalOTCd Ha YPOBHE KJIACCHMUYECKOH TEOpUU CTPOEHHUS OPraHMYEeCKMX COEAUHEHHUH, a
TAaK)K€ HAa YpPOBHE CTEPEOXMMHMUYECKHX M DIIEKTPOHHBIX IPEICTABICHUNH O CTPOCHHMH BELIECTB.
Ceenenus o0 H3ydaeMbIX B Kypce BeEIECTBaX JAlOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB [0
CIIOKHBIX OHMOJIOTUYECKH AaKTUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XUMHUHU MOJIy4aroT
pazBuTue CcGHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHUs TE€PBOHAYAIBHBIE
MPEJICTABICHUS] O XMMHUYECKON CBsI3U, KJIACCU(UKAIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEaKIINH.

[Ton HOBBIM yrjaoM 3peHHsl B mpeamere «XuMus» 0a30BOro ypOBHS paccMaTpHUBaeTcs
U3YYEHHBIII Ha YpOBHE OCHOBHOIO OOIIEro o00pa30BaHUA TEOPETUYECKUH MaTepuail |
(akToJIOrMUECKUE CBEJCHHS O BEIIECTBaX M XMMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas ¥ HeopraHW4eckas XUMHUs» 0O0ydaloUIMMCs MPEIOCTaBISAETCS BO3MOXHOCTH OCO3HATh
3HaYeHHE MEePHOINUECKOro 3aKOHa ¢ 00IIETEOPEeTUYECKIX U METOI0JIOTMUECKUX MO3UIUH, TITy0xke
MOHSTh UCTOPUUYECKOE M3MEHEHHE (DYHKIIMI STOTO 3aKOHA — OT 0000MmIarome 10 00bICHSIONIEH 1
MPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHMA O BaXHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBax W
NPUMEHEHUH, a TaKXKE€ 0 XMMHUYECKHUX PEaKIUsiX, UX CYUIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHHS
JononHsieTcss B Kypcax 10 w11  kimaccoB aimeMEeHTaMU  COACPKAHUS, HUMEIOIIMMU
KYJIBTYPOJIOTHYECKHA W TPUKIAJHON XapakTep. OTH 3HAaHUSA CIOCOOCTBYIOT TIOHHMAaHUIO
B3aUMOCBSI3M XHMHUHM C JPYTUMH HayKaMH, pacKpbhlBaloT €€ pojiib B IO3HABaTEIbHOU U
MPAKTUYECKON JESITeIbHOCTH YeNOBEeKa, CIOCOOCTBYIOT BOCIHUTAaHUIO YBXKEHHUSI K MpoIeccy
TBOpYECTBAa B 0O0JIACTH TEOPUM U MPAKTUUYECKUX MPUIIOKEHUN XUMUU, TOMOTAIOT BBIMYCKHUKY
OpUEHTUPOBATHCSA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIHBATh MH()OPMAIMIO W MPUMEHITh €€ I MOMOJTHEHUS 3HAHWM, PEIICHUS
MHTEJUIEKTYAJIbHBIX M JKCIEPUMEHTAIBHBIX HCCIEIOBAaTENbCKUX 3a1ad. B menoMm copepkaHue



ydeOHOro mpenmera «XHMHS» JaHHOTO YPOBHS M3y4YEHUS OPHEHTHUPOBAHO Ha (HOPMHPOBAHHE Y
00yJaromuUXCcsi MUPOBO33PEHYECKOW OCHOBBI IS MOHMMAaHHUS (GUWIOCOPCKUX HAEH, TaKUX Kak:
MaTepHaJIbHOE €IUHCTBO HEOPTaHMYECKOTO W OPraHMYECKOro MHpa, OO0YCIOBICHHOCTH CBOWCTB
BEILIECTB UX COCTABOM M CTPOCHHEM, IT03HABAEMOCTh MPHPO/IHBIX SBICHUH MyTEM SKCIIEPUMEHTA U
peUIeHUs] IMPOTHBOPEYMII MEXKAY HOBBIMH (aKTaMH M TEOPETHYECKUMH IPEIIIOCHUIKAMH,
OCO3HAHHME POJIM XUMHH B PEIICHUH SKOJOTUYECKHUX MpoOJeM, a Takxke MpodieM cOepekeHus
HHEPTETUYECKUX PECYPCOB, CHIPHS, CO3/1aHUSI HOBBIX TEXHOJIOTHIA U MaTEpUAIIOB.

B nnane pemeHus 3amgad BOCIUTAHUS, Pa3BUTHUS U COLMAIM3ALNH O0YJaIOMIMXCS MPUHSTHIC
OpOrpaMMOil 10 XHMMHH TOJIXOABI K OIPEAETICHUIO COAEP)KaHWS W IOCTPOSHHS IIpeIMera
npeaycMaTpuBaoT (OPMHPOBAHWE YHHUBEPCAJIbHBIX Y4YeOHBIX ACHCTBUHM, HMEIOLIIMX 0a3oBoe
3HAYCHHE ISl PA3JINYHBIX BUJOB JIEATEIBHOCTH: PEIICHUS IPpoOeM, MONCKa, aHaIu3a U 00padoTKU
uH(pOpMaIMK, HEOOXOAMMBIX JJIsI NMPUOOPETEHHs OIbITa MPAKTHYECKOH W HCCIIEeNOBATEIBCKON
JeATEIbHOCTH, 3aHUMAIOIIeH Ba)KHOE MECTO B ITO3HAHUH XUMUH.

B mpakTuke npernogaBaHusi XMMUHU KaK Ha YpOBHE OCHOBHOTO 0011ero 00pa3oBaHus, Tak U Ha
YPOBHE CpeIHero oomiero oOpa3oBaHMs, NMPH OIPEICICHUN COJCPKATEIBHON XapaKTePUCTUKU
Heneil M3y4eHUs NpeAMeTa HalpaBJICHUEM IIEPBOCTENICHHOW 3HAYMMOCTH  TPAIMLIMOHHO
npu3Haércss  (GopMHUpOBaHME OCHOB XHMHUYECKOW HAayKH Kak O0JacTH  COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTHUECKON JCATEIHHOCTH YEJIOBEKA U KaK OJTHOTO M3 KOMIOHEHTOB MHPOBOM
KynbTypel. C METOAMYECKOW TOYKH 3PEHUS TAaKOH MOIXOA K ONpPEACICHHIO IeNed H3ydeHHs
IpeIMETa SBISETCS BIOJIHE ONPaBIaHHBIM.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA « XUMUSA »

CormacHO JaHHOW TOYKE 3PCHUS TJABHBIMH [EISIMH W3YYCHHs TpeaMera «XUMHUsS» Ha
6azoBoM ypoBHe (10 —11 xi1.) ssBASIOTCS:

e (GopMHpPOBaHHME CHUCTEMBl XHMMHUYECKHUX 3HAHMM KaK BaXHEHIIEH COCTaBIISIONIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOW IeXaT KIIIOYEBBIC TMOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3blKa HAYKH, YCBOCHHE U
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHEH WX PA3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHWE W pPa3BUTHE NPEICTABICHUN O HAYYHBIX METOJaX IMO3HAHHS BEIIECTB U
XUMHYECKHX peaKiui, HEOOXOMUMBIX i MPUOOPETeHUS YMEHUN OpPUEHTHUPOBATHCS B
MUpPE BEIIECTB U XUMHUYECKUX SIBJICHHI, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON H
MOBCEIHEBHOM JKU3HH,

® pa3BHUTHE YMEHUH U CIOCOOOB MEATEIBHOCTH, CBA3aHHBIX C HAOIOJICHUEM U OOBSICHEHHEM
XUMHYECKOTO JKCIIEPUMEHTa, COOJIOJIEHHEeM TIpaBui 0€30MacHOro oOpamieHus ¢
BEIIIECTBAMH.

Hapsimy ¢ stumMm, comepkarenbHas XapaKTepHCTHKa Ieeld W 3a7ad U3y4deHHs MpeaMeTa B
nporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH MPHOPUTETAMHU B
cucTeMe cpemHero oomero oopasoBanus. CeroHs B MPEMNOJIaBaHUM XUMHUU B OOJIBINCH CTEICHH
OTaéTCs MPeaNoYTeHIE MPAKTUYECKON KOMIIOHEHTE COAepKaHUs 00y4eHHs, OpDUEHTUPOBAaHHON Ha
MOJITOTOBKY BBIMTYCKHHKA 0011e00pa30BaTebHON OpraHU3aIiy, BIaICIONIET0 He HAabOpOM 3HAHHIA,
a (QYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIHOCOOAMHM W YMEHHSMH aKTHBHOTO TOJNyYEHHS
3HAaHUU U MPUMEHEHUS UX B PEabHOM KU3HU AJIs PELIeHUS MPAKTUYECKUX 3a/1a4.



B cBsi3M ¢ 3THM IIpH U3YYCHUU TIpEAMETa «XUMUS JOMUHHUPYIOIIEe 3HAaUCHUE TPHOOPETAIOT
TaKue LeJH U 331a4H, KaK:

ajanTanys oOydJaromMXCsl K YCIOBUSAM JTUHAMHYHO Pa3BUBAIOIIECTOCS MHpa, (popMUpOBaHUE
UHTEJUICKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHHIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY TIPUHSTHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >XH3HCHHBIX CHUTYAIHsX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMECHEHUEM;

¢dopmupoBaHue y 00yJarOIUXCS KIIOYEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHIIHI), UMEIOIINX
YHHUBEPCAJIbHOE 3HAYCHHE IS PAa3JIMYHBIX BUJIOB JCSITEIBHOCTH: PEUICHUs INPOOJeM, IOHCKa,
aHajgu3a M 00pabOTKKM HMH(pOpPMAIMHM, HEOOXOIUMBIX ISl MPUOOPETEHUS OIbITa JEATCIbHOCTH,
KOTOpas 3aHUMaeT Ba)KHOE MECTO B IO3HAHMM XHMHH, a TaKkKe I OLEHKH C MO3MLIUH
HKOJIOTHYECKOW O€30MacHOCTH XapakTepa BIHMSHHS BEIIECTB M XUMHUYECKHMX IPOLECCOB Ha
OpraHu3M 4YeJIOBEKa U MPHUPOJIHYIO CPEy;

pa3BUTHE I03HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00y4aroluxcs: CIOCOOHOCTH CaMOCTOSITENbHO MpUOOpPETaTh HOBbIE 3HAHMS IO XUMHUU B
COOTBETCTBUHM C KU3HEHHBIMH TNOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBIC MH(OpMAIOHHBIC
TEXHOJIOTUH JJIsl TTOMCKA M aHaliu3a y4eOHOH M HAy4YHO-TIOMYJSIPHOM WH(POPMAIUU XUMHUYECKOTO
COJICPKAHUS;

dopMupoBaHUE W Pa3BUTHE Y OO0YYAIOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJII01aTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOpble 0COOEHHO HEOOXOMMBI, B YaCTHOCTH,
NIPY TUIAHUPOBAHHUY U MPOBEACHUN XUMHUYECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE y o0ydaronuxcs yOeKIEHHOCTH B TYMaHUCTUYECKOM HalpaBIEHHOCTH XHMUH,
e€ BaXHOHW pONM B pEIIEHHH TJOOAIBHBIX MPOOJIEM paIMOHAILHOTO MPUPOAONOIH30BAHNS,
TIOTIOJTHEHHSI DHEPTreTHUECKUX PECypCOB M COXpPAaHEHHS IPUPOJHOTO DPABHOBECHS, OCO3HAHUS
HE00XO0/IMMOCTH OEpEe’KHOI0 OTHOILEHHS K MPUPOJIE U CBOEMY 3/I0POBbIO, a TaKXkKe MPHOOpeTeHHUs
OTIbITa MCMOJb30BAaHUS MONYUYEHHBIX 3HAHUU JUIS MPUHSATHS TPAMOTHBIX PEIICHUN B CHUTYAlMsIX,
CBSI3AHHBIX C XHUMHUYECKUMU SIBIICHUSMHU.

MECTO YYEBHOI'O IIPEJMETA « XUMHA » B YHEBHOM IIJIAHE

Ha uzydenune xumu B 10-11 kimaccax 0OCHOBHOTO CpeiHET0 00pa3oBaHus Ha 6a30BOM ypOBHE B
yueOHOM IJ1aHe OTBoUTCS 67 dacoB: B 10 kiacce - 33 yaca (1 gac B Heemo).

B 10 xnacce «I'» B paMKax OpraHu3alliyd KOHTPOJISA 3a pealu3aledl mporpaMMbl UCIOJIB3YHOTCS
CJIeyIOIINe BU/IbI MMCbMEHHBIX paboT: KOHTpOJIbHAs padboTa (2), mpakTuieckas padora (2).

Y4eOHas mporpaMMa paccunTana Ha 34 yaca.
Pabouas nporpamma no kypey «Xumus» B 10 kinacce «I'» coctaBieHa B COOTBETCTBHU ¢ Y 4eOHBIM
TUTAHOM, KaJIeHIapHBIM Y4eOHBIM TpaguKOM W paclucaHueM ydeOHbIX 3aHsTHi Ha 2024-2025

y4eOHbIH o 1 peanu3yercs 3a 33 yaca.

CoxkpaiieHue Ha 1 gac OCyIIECTBIIEHO 3a CUET PE3EPBHBIX YaCOB, IPEIYCMOTPEHHBIX IPOIPAMMOI.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA « XUMUS »

10 KUIACC



OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHuyeckold XMMHHU: €€ BO3ZHHUKHOBEHHE, PAa3BUTHE U 3HAYEHHUE B IOJIYYCHUU
HOBBIX BEIIIECTB U MaTepUaIoB. Teopusi CTpOEHUs OpraHMYeCcKUuxX coequHeHui A. M. bytieposa, eé
OCHOBHBIE TOJIOXKEeHHUA. CTPYKTYypHBIE (OPMYIBI OPraHUYECKUX BemiecTB. ['omomorus, u3oMepus.
XuMHUYecKasi CBA3b B OPraHUUECKUX COSAMHEHUSAX — OJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBienue o kiaccuukaly OpraHudyeckux BelecTB. HoMeHkIaTypa opraHH4ecKux
coeMHEHUH (cucTeMaTH4ecKasl) U TPUBUAIbHBIC HA3BAHUS Ba)KHEHIIMX IPE/ICTaBUTENECH KJIacCOB
OpraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3y4YEHHs] BELIECTB M HUX IpEBpAlllEHUH: O03HAKOMIIEHHUE C
oOpa3liaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha HX OCHOBE, MOJEIHMPOBAHHUE MOJIEKYJ
OpPraHUYECKUX BEIECTB, HAOIIOICHNE U OMHCAHNUE IEMOHCTPAIMOHHBIX OIBITOB MO MPEBPALICHUIO
OpPraHUYeCKUX BEIIECTB IIPU HArpeBaHUU (ILIaBJICHHE, OOYTTTMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbl: COCTaB M CTPOEHHME, TOMOJIOTMUECKMH psaAa. MeraH W 3TaH — mnpocTeiiue
MPEJICTABUTENN ANKaHOB: (pU3MUeCKre U XUMUYECKHE CBOWCTBA (peaklUuy 3aMEeIICHHs] U TOPEHHUS),
HaXO0X/IEHNUE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN Psil. DTUIEH U MPONUIEH — MPOCTEUIINe
MPEJICTABUTENIN AQJIKEHOB: (U3NYECKUE U XUMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHUSA,
raJIoreHUPOBAHMUS, THIPATAIINH, OKUCIICHUS U TIOJIMMEPHU3allNH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MetunOyramueH-1,3: CcTpoeHHE, BaXKHEUIINE XUMUUYECKHE
cBoiicTBa (peakius noauMmepusanuu). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKHH psi/l. ALIETHUIICH — MPOCTEUIITHI
MPEJICTAaBUTENb AaTKUHOB: COCTaB, CTPOEHUE, (PU3NYECKHE M XHUMUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHMUS, TUIpATAIlUH, TOPEHMUSI ), TTIOTydeHUE U TIPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (GU3MYECKHE M XUMHUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBaHWUs), IMOIY4YEHHE W TpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue c80UCMBA (PeaKyuu 2ai02eHUPOSAHUs U HUMPOBAHUS), NOTYUeHUue U
npumenenue.  TOKCUYHOCTh  apeHOB. ['eHeTmyeckas CBSI3b  MEXKIy  YIJIEBOJOPOJAMHU,
MPUHAJIEKAITIME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHHMKHU YTIIEBOJAOPOIOB. [IpuponHbIii Tra3 u momyTHbIE HEPTSHBIC Ta3bl.
Hedtb 1 e€ npoucxoxaenue. CrocoObl nepepadoTKu He(PTU: TeperoHKa, KPeKUHT (TePMUUYECKHIA,
KaTAJIMTUYECKHH ), mUposu3. [IpoaykTsl mepepaboTku HEPTH, UX TPUMEHEHHE B MPOMBIIIIICHHOCTH
u B ObITy. KaMeHHBII yrosib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl M3y4Y€HHUs BEIIECTB U MX MPEBPALECHUN: O3HAKOMJIEHUE C
oOpa3iiaMu MjaacTMacc, KaydykoB U pe3uHbI, KOIekiuu «Hedtb» u «YTomb», MoAenupoBaHUe
MOJIEKYJI ~ YIJIEBOAOPOJOB U TaJlOT€HONPOU3BOAHBIX, IPOBEIECHHUE NPAKTUYECKOW paboThI:
MOJIyY€HHUE 3TUJICHA U U3YYE€HHE €r0 CBOMCTB.

PacuérHble 3anaum.

Brruncnenus mo ypaBHEHUIO XMMUYECKON peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO
BEIIIECTBA MJIM NPOJYKTA PEAKLMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIIECTB WU MPOJYKTOB PEAKIUH).

Kucaopoaconep:xamme oprannyeckue coeMHEeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHON M ATAaHON: CTpPOEHHE, (HU3NYECKUE H
XMMHYECKHE CBOMCTBa (peaklUuu C aKTMBHBIMHM METaJlJIJaMM, TaJOr€HOBOJOPOJIaMH, TOpPEHHE),



IpUMEHEHHEe. BogopoaHbIe CBA3U MEXIY MOJIEKYJIaMH CIIUPTOB. /IeCTBHE METaHONIA U DTaHOJIA Ha
OpraHHu3M 4YeJIOBEKa.

MHOroaToOMHBIE CIHUPTHI. DTUJICHIVIMKONb MW TJIHMLEPUH: CTPOEHHUE, (U3NYECKHEe U
XMMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU METaJIaMM, KaueCTBEHHAs Peaklus Ha
MHOrOoaTOMHbIe cnuptThl). /JlelictBue Ha opraHu3Mm 4ejoBeka. [IpuMeHeHHe TIiUIEpUHA U
STUJICHTJIUKOJISL.

@DeHoII: CTPOCHHE MOJIEKYJIbI, (PU3NYECKHE U XUMUYEeCKHe CcBOMcTBA. TOKCHYHOCTH (peHoa.
[Tpumenenue penomna.

Anbnerugpl U kemowusl. DopMalbIeTUA, alUeTAIbJETUA: CTPOCHUE, (U3UYECKHEe U
XUMHUYECKHE CBOMCTBA (pEakUMM OKUCIEHHMSI M BOCCTAHOBJICHUS, Kay€CTBEHHbBIE PEAKIUH),
[OJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Mpe/iebHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas KHCIIOTBI:
CTpoeHue, pU3NYecKue U XUMHUYECKUEe CBOMCTBA (CBOMCTBA, 0OLIMe s Kjacca KUCIOT, PeaKLus
sTepudUKanmu), ToidydeHne u npuMeHeHue. CreapuHOBass W OJEUHOBAas KHCIOTHI Kak
IPEJICTABUTENIN BBICIIMX KAapOOHOBBIX KHUCIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE ACUCTBHE.

Crnoxnble 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIpONM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBoasl: cocTaB, Kiaccu(uKanus yrieBofoB (MOHO-, IW- U moiucaxapuabl). ['moko3a —
OPOCTEHIIMKA MOHOCAXapHJl: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (U3NYECKUEe MU XHUMHUYECKHE
cBoiicTBa (B3aumMoeicTBue ¢ ruapokcuaom mMeau(ll), okucinenne aMMuadyHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBieHHE, OpOKEHHE TJIOKO3bI), HAXOXJIEHHWE B TMPHUPOJE, NPUMEHEHHE,
6uonoruueckas posib. @otocunres. PpyKTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemnono3a Kak IpUpoJHbIe mosmMmepbl. CTpoeHHe Kpaxmajla W LEUIIOJIO3BI.
dusnueckue 1 XMMUYECKHe CBOWCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs Peaklns C HOI0M).

OKCHepUMEHTAJIbHBIE METO/Abl HW3YYEHHs BELIECTB U UX IMPEBPALEHUIl: NpOBEACHUE,
HaOJII0/IEHUE U ONMCaHUE JAEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIUPTOB, KAUECTBEHHbBIE PEAKIIUU
OJTHOATOMHBIX CIUPTOB (OKHCIEHHE AHTaHona okcuaoM Meau(ll)), MHOroaTroMHbBIX CHHMPTOB
(B3aumMopelicTBue rauuepuHa ¢ ruapoxkcugoM Meau(ll)), ampaerunoB (OKHCIEHHE aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l) u rugpokcunom menu(ll), B3aumoneiicTBue Kpaxmana ¢ HOIOM),
MIPOBEJICHUE MPAKTUYECKONW paboThI: CBOICTBA pacTBOpa YKCYCHOM KHCIIOTHI.

PacuérHble 3anaum.

Bbruncnenus mo ypaBHEHUIO0 XMMUYECKON peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO
BElIECTBA UM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 UCXOTHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIIHH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTepHble OpraHudeckue coequHeHus. Pu3znvyeckue U XUMHUYECKue
CBOICTBa aMHMHOKHCIOT (Ha NpuUMepe TIJuIuHA). buonornyeckoe 3HAYE€HHE aMUHOKHCIOT.
ITenTuaer.

benku kak NpUpOAHBIE BBHICOKOMOJIEKYJSIPHBIE COEAMHEHHMA. llepBuuHas, BTOpUYHAs MU
TpPETUYHAasi CTPYKTypa OenkoB. XHUMHUECKHME CBOWCTBA OEIKOB: THUAPONU3, JCHATYpalus,
Ka4eCTBEHHbIE pEaKIUU Ha OEJIKH.

OKcliepUMEHTANIbHbIE METO/bl M3Y4YEHHs BEIIECTB M MX IPEBpallleHHi: HaOI0JeHHe U
OTKCaHKE JIEMOHCTPALIMOHHBIX OMBITOB: JACHATYpalus OEIKOB MpPU HArPEBAaHHUH, IIBETHBIC PEAKLIUU
OETIKOB.

BbicokoMo/IeKy I PHBIC COCAUHEHUA



OcHOBHbIE TOHSATUS XHUMHU BBICOKOMOJIEKYJISPHBIX COEAMHEHUI: MOHOMEp, TMOJUMED,
CTPYKTYPHOE 3BEHO, CTETICHb MMOJIMMEPU3ALINH, CPEIHS MOJIeKyIsipHas Macca. OCHOBHbBIE METOMBI
CHHTE3a BBICOKOMOJICKYJIIPHBIX COCTUHEHUH — NOJIMMEPH3aIHs U TIOJTUKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHs] BEHIECTB M HMX MpEBpallleHUui: O03HAKOMIICHHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBsI3€d NpU M3Yy4EeHUU opraHuueckoil xumuu B 10 kiacce
OCYIIIECTBIISIETCS. 4epe3 HCIIOJIIb30BAaHME KaK OOLIMX eCTECTBEHHO-HAyYHBIX MOHSITHH, Tak u
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01e ecTecCTBEHHO-HAYyYHbIE TOHATHS: SBJICHUE, HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHUHTE3, Kiaccu(ukanus, NEePHOANYHOCTH, HAOIIOJCHUE, HW3MEPEHHUE, HKCIEPUMEHT,
MOJIeJTUPOBAHUE.

®uznka: MaTepus, PHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKYJa, YHEPreTUUECKU ypOBEHbD,
BEIIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PM3NYECKHE BEIWYMHBI U €AUHUIIBI HX
U3MEpEHUsI.

buonorust: kierka, opranusMm, Ouochepa, oOMeH BelIeCTB B oOpranusme, (HOTOCHUHTE3,
OHMOJOTUYECKH aKTHBHbBIE BellecTBa (OETIKU, YIIIeBOIbI, KHUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOILUINBO, PECYPCHI.
TexHONOTHs: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIIHOHAILHOTO TTUTAHUS, MOIOIIIUE CPENICTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKHE MpenapaThl, MATEPUAIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
IpoTrpaMM CpPEAHEro OOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
Haydno-meroquueckoii OCHOBOW sl pa3paldOTKH IIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHUS
IpOrpaMM CpeIHEro o01Iero oopa3oBaHus SBISAETCS CHCTEMHO-CATEIILHOCTHBIA TOAXO/.

B cooTBeTcTBMM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yabTaTOB OCBOCHHsS TIpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro oO0mero oOpa3oBaHHS
BBIJICTICHBI CJIC/TYIOIINE COCTABIISIOIIIE:

OCO3HAaHUE OOYYAIOIIUMHUCS POCCHHUCKOW TI'paXJaHCKOW HMJCHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00yUEHHIO;

IeJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOSKIACHUH JTMYHOCTH HAa OCHOBE KIFOUEBBIX
[IEHHOCTEH ¥ UCTOPUYECKUX TpaauIui 0a30BOI HAYKH XUMHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMETa «XUMHs» JOCTHTAIOTCS B EIMHCTBE
yuyeOHOM M BOCIUTATEIbHOW JAEATENBHOCTH B COOTBETCTBMM C T'YMAaHHUCTHUECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CIOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCThH
OTBITa TIO3HABATENHHONM M TPAKTHYECKOW MAEATENHbHOCTH OOYYAIOMIMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOro BOCIUTAHMS

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOINCHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATENBHOCTH MPH CO3JIaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS !

[ICHHOCTHOTO OTHOLICHUS K HCTOPUYECKOMY M HAyYHOMY HACIIEAUIO OTEYECTBEHHOM
XVMUH;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOTO NMPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOHOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, IIOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHajau3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTU OILICHMBAaTh CBOE IOBEJCHHE MU MOCTYNKH CBOMX TOBAapHUIIECH € MO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTEH 30pOBOrO M 0Oe30macHoro oOpas3a KHU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEICTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pEIIEHUH MPaKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUS K TPYY, JTIOASIM TpyJia U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U OTpeOHOCTEH 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 1[€JIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJIHOMN U COLIMATIBHOM CPEIBI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH Ul PELIEHUs] BOIIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONPUSATHBIE SKOJIOTMYECKHE MOCIEACTBUS MpealpUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIBTYpHI, ONbBITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
MO03HABATEIbHON, KOMMYHUKATUBHON M COLMAIbHON MPAKTHKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMaHMs CHeun(UKH XUMHHM Kak HayKH, OCO3HaHHUA €€ poiud B (POPMHUPOBAHHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH WU
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUHU AJIi COBPEMEHHOM LMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoi, MNHIIEeBOM U HKOJIOTMYECKOH 0e30IacHOCTH, B Pa3BUTUM MEIUIUHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4yaeMble 3HAHUS JUIs
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS [l PeLeHUsI TpodsieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C >KM3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, HAY4YHbIH (aKT, IPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHEe, H3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeUCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHbIe), oOecneunBaromue (opmupoBaHue (QYHKIIMOHATBHOW TPAMOTHOCTH H
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOW U
COILIMATILHOM TTPaKTHKE.

MertanpeaMeTHbIE PE3YJBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUE€OHBIMHU
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMHU U PETYJISTUBHBIMH JICUCTBUSMU.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSTENIbHO (OPMYJIHPOBAaTh W aKTyaJlM3UPOBaTh MpoOJeMy, BCECTOpPOHHE €€
paccMaTpuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHLIMU LCIIAMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH W YCTAHABIMBAaTh HUX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATHh B Ipolecce MO3HAHUSA, UCIONb3YeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIC)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHYecKass (GopMynna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAO0OJAaTh 3a XOJOM IIpOLEecca, CaMOCTOSTENEHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENIbCKOM U MPOEKTHOM JesTeIbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OIICHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYNBOCTH;

dbopMynupoBaTh 3ampoChl M TNPUMEHATh Pa3IMYHbIE METO/Abl NPH IOUCKE M OTOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBbHYIO (OpPMY IpeCTaBiIeHUs WHPOPMALUH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKA3bIBaTh HJIE€H, (POPMYIHUPOBATH CBOU MPEUIOKEHUS OTHOCHTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
IKCIIEPUMEHTA, NPAKTHUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIPHO IIJIAHUPOBaTh U OCYILIECTBISATH CBOIO ITO3HABATEIbHYIO JESTEIBHOCTD,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(PPEeKTUBHBIN CIIOCOO MX PEeIICHHUS C y4ETOM IOJIyYE€HHUS] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM JEATENIHHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs») OTPaKaroT:

c(OpMUPOBAHHOCTh MPEACTABIECHUN O XHUMHUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (HOpMHpOBAHUU
MBIIUICHUST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT TPAaKTHYECKUX 3adad M SKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJTHOM Cpee;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATraroIIne
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, JIEKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
ANEKTPOOTPHUIIATEIIBHOCTh, XUMHUYECKast CBs3b, CTPyKTypHas ¢dopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEPOAHBIH  CKEleT,
GbyHKIIMOHAIbHAS TPYMMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsA, TOMOJIOTH,
YTJIEBOJOPOBI, KACIOPOA U a30TCOJEPKAIINE COSAMHEHHUSI, MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIC COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPTaHUYECKHUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHUS, JEXKAllUe B OCHOBE MOHHUMAaHUs
MPUYHMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBICHHH, (DAKTOJIOTMUECKHE CBEJICHUSI O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIh30BAaHUH BAXKHEUIIINX OPTaHUIECKUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENHHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEePHbBIC MPU3HAKK MOHSATUH, YCTaHABINBAThH
WX B3aMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIINE MTOHSATHS MPU OMMCAHUHU COCTaBa, CTPOCHUS 1
MIPEBPAILCHUN OPTaHUYECKUX COCTUHECHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaEHHON) (popMyrT OpraHMYeCKHX BEIIECTB
U ypaBHEHUH XMMHUYECKHX pEaklWi, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUTSL WJUTFOCTPALIUU MX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBAThH MPUHAIICKHOCTh H3yUYEHHBIX OPraHUYECKUX
BEIIECTB TI0 HMX COCTaBy W CTPOSHHUIO K ONpeAeNEéHHOMY KIACCy/TpylIe COeTUHEHUN
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllue COEIUHEHUS, BBICOKOMOJIEKYISIPHBIE
COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
NPUBOAUTH TPUBHAJIbHBIE HA3BaHUS OTIEIbHBIX OPraHUYECKUX BEIECTB (ITHIJICH, MPOIHIIEH,



aleTUJICH, STWICHIVIUKOJb, TIULEpPUH, (QeHoJ, (opMaibAeTui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO03a, (PPyKTO3a,
KpaxmMaJl, leJUTI0103a, TJIULHH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COoeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TIPUMEHSATH TOJOXCHHUS TEOPUU CTPOSHUS OPraHUYEeCKHX
BemectB A. M. bytiepoBa st 00bsSICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (UINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENICH PA3IMUYHBIX KJIACCOB OPIaHMYECKUX BEIECTB
(MeraH, 3TaH, STWICH, NPONWICH, alneTwieH, OyrammeH-1,3, mermnOyramguen-1,3, Oensou,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (EHON, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XHUMHYECKHUX PEAKIHHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKU U MPAKTUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUMCICHHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJNMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MIIH MPOTYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/AaX HAYYHOTO
MO3HAHMSI, WCIOJB3yeMbIX B XHMHUHM TIPU HM3YUYCHUHM BEIIECTB U XHUMHUYECKUX SBICHUUN
(HaOnrofieHne, W3MEpEeHHe, OKCIEPUMEHT, MOJAEIUPOBAaHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMHUYECKON MOCYAOH U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IUJIAHUPOBATh M BBIMOJIHATH XUMHUYECKUM HSKCIEPUMEHT
(mpeBpaleHns OPraHMYEeCKUX BEIECTB MPU HArPEBaHHHM, TOJYYCHHE ITHJICHA M W3y4YEHHUE €ro
CBOMCTB, KAaueCTBEHHBIC pEAKIIMH OpPraHMYECKUX BEIIEeCTB, JEHATyparus OeJIKOB Mpu
HArpeBaHUU, I[BETHBIC PEAKIIMU OETKOB) B COOTBETCTBUU C MPAaBHIAMHU TEXHHUKH 0€30MaCHOCTU
MpU OOpAIllEeHUH C BEIIECTBAMH W JIA0OPATOPHBIM 000PYTOBAHUEM, TPEJICTABIATH PE3YJIbTATHI
XUMHYECKOTO JKCIepUMEHTa B (OpME 3almuCH YpPaBHEHHUM COOTBETCTBYIOIIMX pPEAKIUA |
(dbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEepHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJIO/aTh MpaBUia HKOJIOTMYECKH IIeJ1ecO00pa3HOro
MOBEICHUS B OBITY W TPYIOBOW MEATEIHHOCTH B IEISIX COXPAHEHHsI CBOErO 3/I0POBbSI U
OKpYKarolllel NPUPOJHON CpEeabl, OCO3HABATH OMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBI
ONpENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHATe Ha
npuMepax crnocoObl YMEHBUICHHS M MPEJOTBPAIICHUsS UX BPEAHOTO BO3JIEHCTBUS Ha OpraHU3M
YeJIOBEKa;

JUIsE 0OYYaIONIUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBbS: YMEHHE NPHUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;



JUISL  CIENbIX W CIA0OBUIANIMX OOYYaroONIUXCs: YMEHHE HCIIOJNIb30BaTh pelbedHo-
TOUYEUHYIO cUcTeMy oO0o3HadeHuit JI. bpaitns i 3anucu XuMu4eckux GopmyiL.

OcHOBHbBIE BHU/bI J€ATCJIbHOCTH YyYAallIUXCHA HA YPOKE

Ha ypokax xumum ydamuecss MOTYT 3aHMMATbCS Pa3jIMYHbIMM BHJaMU JAESTEIBbHOCTH,
KOTOpBIE CIIOCOOCTBYIOT YCBOCHHMIO MaTepuajga U pa3BUTHUI0O HAYYHOrO MbllUieHUs. Bor
OCHOBHBIE BH/IbI I€ATEIBHOCTH:

1. Caymanue u BocupusTHe HHopMaUMH. Yyalyecs CIymAwT OOBICHEHUS
YUUTENs], BOCOPUHUMAIOT HOBBIE TEMBI U KOHLEMNIIMH, 33JaI0T BOIIPOCHI.

2. PaGora ¢ yueOHMKaAMHU M JPYrUMH MCTOYHHUKAMH. UTeHue ydeOHOro Marepuala,
M3Y4EHUE CIIPABOYHBIX M3AAHUN U HAYUHBIX CTaTel JJisl yriIyOJIeHUs 3HaHUHU 110 TEME.

3. IpakTnueckue 3auaTus. [IlpoBeaenne 1abopaTopHbIX pabOT M IKCIEPUMEHTOB, T/Ie
y4auiecsi MOI'yT Ha NMPaKTHUKE IPOBEPUTh XUMUYECKUE 3aKOHBI U TEOPHH.

4. IIpo6s1emMHoOe pemienune. Penienue 3a1a4 U pacueToB, KOTOPbIE TOMOTAOT MPUMEHSTh
TEOPETUYECKHE 3HAHUS K IPAKTUYECKUM CUTYaIUSIM.

5. I'pynnoBble NpoekThbl U o0cy:xaeHusi. Pabora B ManbIX Tpymmax, o0CyXIeHue
BOIIPOCOB, 0OMEH MHEHUSMU 10 XUMHUUYECKUM SIBJIEHUSIM U SKCIIEPUMEHTAaM.

6. IloaroroBka u npoBeneHue npeseHranuii. [loaroToBka u npeacraBieHue NPOESKTOB
WINA JIOKJIAZIOB 10 BBIOPaHHBIM TE€MaM, YTO Pa3BUBACT HABBIKU IMyOJIMYHOTO BBICTYIUICHHUS
paboThI ¢ HHGOPMAITUECH.

7. Hcnoab3oBaHMe TeXHOJAOrWi. IIpuMeHEHHE KOMIBIOTEPHBIX CHUMYJISATOPOB,
BUIEOMATEPHAJIOB U IPYTHX HU(POBBIX PECYPCOB AJIS MIUTFOCTPALMY XUMUUECKUX SBJICHUH.

8. IlpoBenenue wucciaegoBanuii. CaMOCTOSTENBHOE WJIA TPYIIOBOE HCCIEIOBAHUE
ONpENCNEHHBIX XMMHUYECKUX SBJIEHUH, UTO PAa3BUBAET KPUTHMYECKOE MBIIUIEHUE W
MCCJIEIOBATEIbCKIE HABBIKU.

9. Peduiexkcusi M caMOOLeHKA. YUYEHMKHM aHaJIM3UPYIOT CBOM Ipolecc o0ydeHus,
BBISIBJISIFOT CJIA0bI€ M CUJIbHBIE CTOPOHBI, CTABST LIEH JUIS JadbHENIIEro pa3BUTHS.

OTH BUAbl JEATEIBHOCTH TOMOTAIOT YyYallUMCs aKTHUBHO Y4YacTBOBAaTh B y4eOHOM
nporecce, enas ero 6ojaee UHTEPECHBIM U 3P PEKTUBHBIM.

Opraﬂmauuﬂ l'[pOCKTHOﬁ M HCCJIeI0BATEIbCKOI JeATeIbHOCTH Yuyamuxcs

[IpoekTHas wuccnenoBaTenbCcKasi JEATENBHOCTh Yy4YalllUXCsl MpoIKMcaHa B CTaHAapTe
oOpazoBanus. [IporpamMMmbl BceX MIKOJNBHBIX MPEIMETOB OPUEHTHUPOBAHBI HA JIaHHBIM BH
nestenbHOCTH. [IpoeKkTHast NesTeNbHOCTh Y4YallluXCsi CTAaHOBUTCS Bce Oojiee aKTyalbHOM B
COBpeMEHHOI mnenaroruke. M 310 He ciydailiHO, BeJb HMMEHHO B IIPOLIECCE IPaBUIbHON
CaMOCTOSITENIbHOM paboThl HaJl CO3JaHMEM IIPOEKTa Jydile Bcero (opmupyercs KyiabTypa
YMCTBEHHOI'O TpPy/Ja YYEHUKOB. A IIOBCEMECTHAs KOMIBIOTEPHU3ALMS I103BOJSET KaKIOMY
yuuTeno Oojiee TBOPUECKH MOAXOAUTH K pa3paboTKe CBOMX YpPOKOB, a TaKkXe CcIenarhb
o0pa3oBaTenbHbIN Ipolecc 0osiee HHTEPECHBIM, Pa3HOOOPa3HBIM U COBPEMEHHBIM.
WHCTpYyMEHTOM [TOCTHKEHUS IIAHUPYEMBIX JHUYHOCTHBIX, METANpPEAMETHBIX M MPEeIMETHBIX
pe3yJbTaTOB  SBISAIOTCS YHHBEpCaJlbHble y4yeOHble JecTBUSA. OQPQPEKTUBHBIM METOJIOM
CHUCTEMHO-/IESITEIBHOCTHOIO MTOAXO0a SIBJSETCS MPOEKTHAS AEATEIbHOCTD.

[IpoekTHass NEATENBHOCTh SIBJSIETCS YacThIO CAMOCTOSATENBHOM pabOThl  ydyaIIUXCs.
KadyecTBEHHO BBINOJHEHHBIM MPOEKT — 3TO MO3TAaNHOE IUIAHUPOBAHUE CBOUX JCHCTBHMA,
OTCJIeKMBAHHE pE3YylIbTaTOB cBoe paboTel. IIpoekTr — BpeMeHHas LieJeHanpaBIeHHAs
JIeATEIbHOCTh Ha MOJyYE€HHE YHUKAIIBHOIO PE3YJIbTATa .

Ilenb MPOEKTHO-UCCIIENOBATENBCKON AEATEIbHOCTU ydyamuxcs B pamkax HOBbIX PI'OC:
dbopMHpOBaHHE  YHHMBEPCAIBHBIX  y4eOHBIX  JeiicTBuil.  Mcmonmb3oBaHME  MPOEKTHO-



HCCJIEI0BATENbCKOM JEATEIbHOCTH HAa YpOKaX W BO BHEYPOUHOH JIE€ATENbHOCTH SIBISIETCS
cpeacTBOM (pOPMHUPOBAHUS YHUBEPCAIBHBIX YU€OHBIX AEUCTBUN, KOTOPHIE B CBOIO OUYEpe/lb:

o0ecrieunBarOT y4alleMmycsi BO3MOXKHOCTb CaMOCTOSITEJIbHO OCYILECTBIISATH JAESITEIbHOCTD
yUeHUs,
CTaBUTh y4eOHBIEC I€JIM, UCKaTh W HCIIOJIB30BaTh HEOOXOIMMBIE CPEICTBA M CIIOCOOBI MX
JIOCTH>KCHHUS,
YMETb KOHTPOJIUPOBAThH U OLIEHUBATh YUEOHYIO I€ATEIbHOCTD U €€ Pe3yJIbTaThl;
CO3/AI0T YCJIOBHSI Pa3BUTHS JMYHOCTH U €€ cCaMOpealIn3ali Ha OCHOBE «YMEHUSI YUUThCS
U COTPYIHHUYATH C B3POCIBIMU U CBEPCTHUKAMHU.
YMeHue yuuThes
ofOecrieunBaeT JMYHOCTH TOTOBHOCTb K HENPEpPHIBHOMY 0Opa30BaHUIO, BBICOKYIO
COLIMATIFHYIO U MPO(EeCcCHOHANTBHYI0 MOOUIBHOCTE;
00€CIIeunBarOT yCIEIIHOE YCBOCHHUE 3HAHUN, YMEHUI 1 HABBIKOB;
dbopMUpOBaHHE KAapTHHBI MHpPA, KOMIICTCHTHOCTEH B JIIOOOW TIpeaMeTHOW o0macTu
MO3HAHUS.

K Ba)XHBIM MOJOKUTETBHBIM (paKTOpaM MPOESKTHOU JEATETbHOCTH OTHOCSTCS:
MOBBIIICHHE MOTHBAIUH YYaILIUXCS IPU PEIICHUU 33]1aY;
pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH;
CMEIIEHHEe AaKIEeHTa OT MHCTPYMEHTAIbHOTO TMOJAXOAa B  pEIIeHWH 3aJad K
TEXHOJIOTHYECKOMY;
(dbopMHUpOBaHKE YyBCTBA OTBETCTBEHHOCTH;
CO3/1aHH€ YCIIOBHUH JIJIsl OTHOILIEHUH COTPYAHUUYECTBA MEXKY YUUTEIEM U yHALTUMCS .

OcHOBHOW TpUHIMII PpabOTBl B YCIOBHUAX MPOCKTHOM JESATEIBbHOCTH — OIepexaroiiee
CaMOCTOSITENIbHOE O3HAKOMJIEHHE IIKOJIbHUKOB C Y4e€OHBIM MaTepHUajJoM U KOJUIEKTHBHOE
oO0CyX/leHHe Ha YypoKaxX IOJyY€HHBIX pEe3yJbTaTOB, KOTOpble OQOPMISIOTCS B BHJE
OIpesieIeHu! U TeopeM. B 3ToM ciyyae ypoK MOJIHOCTBIO YTpauMBaeT CBOM TPaJULMOHHBIE
OCHOBAHHUS U CTAHOBUTCSA HOBOU (hopMoOii OOIIEHUS YUUTENS M yJallMXCsl B TJIaHE POU3BOCTBA
HOBOTO ISl YY€HUKOB 3HAHMSI.

Tunel 3agaHui, IpeIaraéMplX y4eHUKaM B XOJI€ IIPOEKTa:

MPaKTUYECKHE 3aJaHus (M3MEpPEHUs, YepUeHUs C IMOMOIIbI0 YEePTEKHBIX WHCTPYMEHTOB,
pa3pe3aHusi, CTHOAHUS, PUCOBAHUS U JIp.)

MPAKTUYECKHUE 33/1a4U — 3a/1a41 MPUKIIATHOTO XapaKTepa;

npoOJieMHbIE BOMIPOCHI, OPHEHTUPOBAHHBIE Ha (QOPMUPOBAHHWE YMEHUW BBIIBUTATH
TUIOTE3bl, OOBSICHITH (DaKThI, 000CHOBBIBATh BHIBOBI;

TeopeTI/IquKI/Ie 3aaHusd Ha IIOUCK U KOHCHCKTHpOBaHI/Ie I/IH(bOpMaHI/II/I, €€ aHaJu3s,
000011IeHHE U T.II.;

3a/ladyil - COBOKYITHOCTb 33/laHWi Ha HKCIIOJNB30BaHHE OOIIMX JUISI HUX TEOPEeTUYECKUX
CBEICHUI.

OCHOBHBIC ATaITbI OopraHu3anuun HpOCKTHOfI ACATCIIbHOCTH YUallIUXCA .

1. TloaroToBKa K BBHIMOJHEHHUIO MTPoeKTa ((popMupoBaHuUe IPyIIN, BhIaya 3agaHuii. Beioop
TEMBl U 1IeJIed MPOEKTa; OIpeesieHHe KOJUYeCTBa yYYaCTHHUKOB IPOEKTa). Ydaluecs
00CY)XTal0oT TeMy C Y4YHUTEJNEM, IOJIYy4aloT IMPH HEOOXOANMOCTH JONOJTHUTEIHHYIO
UH(POPMALIMIO, YCTAaHABIMBAIOT LIEJIH: YUUTENb 3HAKOMUT YYAIIUXCS C CYThIO MMPOEKTHOU
JeATEIbHOCTH, MOTHBUPYET YJaIUXCS, TIOMOTAET B TIOCTAHOBKE IIEJICH.

2. IlnanmpoBanue paboThl (pacmpenerneHue OOsS3aHHOCTEH, OIpeneNeHHe BpPEMEHH
UHIMBHIyaIbHONH paboTsl). OmpeneneHne MCTOYHUKOB HH(OpMAINH; IUIAHUPOBAHHUE
croco0oB cOopa U aHanu3a WH(POPMAIMK; TUIAHUPOBAHUE UTOTOBOTO MPOAYKTa ((hOpMBI



NPEJCTaBICHNUs] pE3yJbTaTa): BBIIYCK TIa3€Thl, YCTHBIH OTYET C JEMOHCTpalueu
MaTepualioB U APYTUX; YCTAHOBJICHHE KPUTEPUEB OICHKU PE3yJbTAaTOB; pacHpeieieHue
00s13aHHOCTE Cpeau WIEHOB KOMAaH[BL: y4alluecs BbIpaOaThIBAIOT IUIAH JICHCTBHIA;
YUYHUTENb NpeaaraeT UaeH, BBICKa3bIBACT MPEAIIOI0KEHUS, ONIPEEIsieT CPOKH PaOOTHI.

3. HccnenoBaHme: ydamuecss OCYIIECTBISIOT IIOMCK, OTOOp M aHAIU3 HYXXHOU

uH(pOpMaLlMU; SKCHEPUMEHTUPYIOT, HAXOAAT NMYTH PELICHUS BO3HUKAIOMIMX MpobiieMm,
OTKPBIBAIOT HOBBIC JJIsl CEOSI 3HAHMSI, YUUTEb KOPPEKTHPYET X0/ BBIMOJTHEHUS PAOOTHI.

4. O0o0meHue pe3yabTaTOB: ydamuecs OOOOIIAIOT TMOJNYYeHHYH HuH}OpMmaluio,

(GOpMYyITUPYIOT BEIBOJIBI M O(OPMIISIOT MaTepra Jisl TPYITIOBON MPE3CHTAIIHH.

5. Ilpe3enTamusi (OTYET KaXKAOW TPYNIbl MM YYEHHUKA OCYIIECTBISETCS MO OKOHYAHHUU

IIPOEKTA).

6. Onenka PE3YyIbTATOB HpOGKTHOﬁ JIEATSIIFHOCTH M MOJBEACHUE UTOTOB: KaXK bl YUYCHHUK

OLICHUBACT XOJ M Pe3yJdbTaT COOCTBEHHOW NEATEIBHOCTH B TpyIIe, Kaxaas padodas
IpyMIa OLeHUBAET JESITEIbHOCTh CBOUX YYACTHUKOB; YUUTENb OLIEHUBACT ACATEIbHOCTD
KQKJO0r0 Yy4Y€HUKAa, MOJBOJUT HUTOTM IPOBEACHHON ydaluMHUCS padOThl, OTMEYAEeT
yCIIeXH KaXKa0ro.

BbeInyCKHUK Hay4YuTCH:

MJIAHUPOBATh U BBIMIOJHATh Y4EOHOE UCCIIEOBAaHUE U YUEOHBIN MTPOEKT, UCIIOJIb3Ys MOJIEIIH,
METOJTbI ¥ IPHEMBI, aJICKBATHBIC HCCIICyeMOU TTpodieMe;

BBIOMPATH M UCIIOJIB30BATh METO/IbI, PEJICBAHTHBIC PaCCMATPUBACMON MpodIIeMe;
pacro3HaBaTb MU CTABUTH BOIIPOCHI, OTBCTBI Ha KOTOPBLIC MOTI'YT 6I)ITI) IMOJIYYCHBI IMyTEM
HAay4YyHOT'O MCCJIEI0BaHUs, OTOMpPATh aJeKBAaTHbIE METOJIbl HMCCIeI0BaHusA, (GOPMYyIUPOBAThH
BBITEKAIOLIHE U3 UCCIIE0BAHMSI BHIBOIBI;

HCIIOJIB30BATh TAKME MAaTEMATUUCCKNUE MCTOALI N IPUEMBI, KaK a6CTpaKHI/I$[ n nacajiun3anusd,
JIOKa3aTeIbCTBO, JIOKA3aTeNIbCTBO OT MPOTHBHOTO, JIOKA3aTelIbCTBO IO AHAJOTHH,
OTIPOBEpKEHNE, KOHTPIIPUMEDP, MHIYKTUBHBIE U JIEAYKTUBHBIEC PACCYKICHUS, TIOCTPOCHUE U
UCTIOJTHEHUE aITOPUTMA;

UCMOJIb30BaTh TaKHE ECTECTBEHHOHAYYHbIE METOJbl M MpPHEMbI, KaK HaOJIOJCHHUE,
[IOCTAaHOBKAa  MpOOJEMBl,  BBIABM)KEHHE  «XOpOIIEH  THUMOTE3bl»,  3KCIIEPHUMEHT,
MOJICIIMPOBAHKNE, TEOPETUYECKOE OOOCHOBAaHUE, YCTAHOBIICHHE TPaHUI] MPHUMEHUMOCTH
MO/JIENIN/TEOPUH;

HCIIOJIB30BaTh HCKOTOPBIC MECTOJBI IMOJYUYCHUA 3HaHHI>'I, XapaKTCPHBbIC I COOHUAJIIBHBIX H
UCTOPUYECKHX HAyK: TIIOCTAaHOBKAa TPOOJIEMBI, OIpPOCHl, ONKHCAaHWE, OOBSICHEHHE,
UCIIOJIb30BaHUE CTATUCTUYECKUX JAHHBIX, HHTEPIIpEeTaIs (PaKkToB;

SICHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3pC€HMA, UCIIOJIB30BATh A3BIKOBBIC CPEACTBA,
aJIeKBaTHBIC 00CYXAaeMoi mpooiieme;

OTANYaTh (HAaKThI OT CY)KJICHHI, MHEHUI U OILIEHOK, KPUTHUECKH OTHOCHUTBHCS K CYXIACHUSM,
MHEHHUAM, OLIEHKaM, pEKOHCTPYUPOBATh UX OCHOBAHUS;

BUJIETh U KOMMEHTHPOBAThH CBSI3b HAYYHOTO 3HAHUS U LIEHHOCTHBIX YCTAHOBOK, MOPaJIbHBIX
CYXJIEHUH MPH MMOJTy4YeHUH, PACIIPOCTPAHEHUHN U IPUMEHEHUN HAyYHOTO 3HAHUS.

Bbll’lyCKHuK noayuum 603MONHCHOCHIb HAYUYUMDbCA:

CAMOCMOAMENbHO 3A0YMbIBAMb, NIAHUPOBAMb U BbINOJHAMbL YYeOHOe UCCIe008aHue,
VUeOHblll U COYUANbHBIU NPOEKN,

UCNONb308aMb 002A0KY, 03apeHUe, UHMYUYUIO,

UCNONb308aMb HEKOMOpble Memoobl NOIVYeHUs 3HAHUL, Xapakmepuvie Ol COYUATbHBIX U
UCOPUYECKUX HAVK: GHKeMUpoB8aHue, MoOeIuposanue, NOUCK UCMOPUYecKUx oopasyos;



UCNONIL306AMb HEKOMOopble NpUeMbl  XYOO0HCeCMBEHHO20 NO3HAHUS MUpA: YeloCMHOe
omobpadicenue mMupa, 00PaAsHOCMb, XYOOHCECMBEHHbIU GLIMbILCEN, OP2AHULECKOe eOUHCMBO
00ue20, 0coOeHH020 (MUNUYHO20) U eOUHUYHO20, OPUSUHATIBHOCHLL,

YeNneHanpasieHHo U OCO3HAHHO PA36ueéams C80U KOMMYHUKAMUGHbIE CNOCOOHOCMU,
0C6auU6amb HOBbLE A3bIKOGbLE CPEOCMEA;

0CO3HABAMb CBOI0  OMBEMCMEEHHOCMb 30 O00CMOBEPHOCMb NONYYEHHbIX 3HAHUL, 3d
Kauecmeo 8bINOJIHEHHO20 NPOEKMA.



TEMATHYECKHH ILTAH

IeneBbie npuopurtersl BocnuTanus 1ias COO:
co3JlaHhe OJaromnpHsTHBIX YCIOBUH Ul NPHOOPETEHUs IIKOJbHUKAMM OIbITA OCYILECTBIICHUS
COLIMAJIbHO 3HAYUMBIX JIEN:

1. ombIT JieN1, HAMPaBJICHHBIX HA 3a00TY O CBOCH CEMbE, POJIHBIX U OJIN3KHX;

2. TPYIOBOH OMBIT, OIBIT YYAaCTHS B IPOU3BOACTBEHHON MPAKTHUKE;

3. OIBIT JIeJ1, HAMIPABJICHHBIX Ha MOJIb3y CBOEMY POJAHOMY T'OPOY HIIH CEIly, CTPaHE B I[CJIOM, OTIBIT

JESITeIbHOTO BBIPAKCHHS COOCTBEHHOM I'PpaXKIaHCKOW TTO3HIINY;

OTIBIT IPUPOAOOXPAHHBIX JICIT;

OTIBIT PAa3pPEIICHUS] BOSHUKAIOMUX KOH(IUKTHBIX CUTYAIIM B IIKOJIE, JOMa WK Ha YIIHUIIE;

OIBIT CaMOCTOSTEIBHOTO MPUOOPETEHHSI HOBBIX 3HAHWM, MPOBEICHUS HAYYHBIX HCCJICIOBAHUM,

OTIBIT IPOEKTHOM JIEATEIILHOCTH;

7. ONBIT W3Y4YCHHMs, 3alIMThl W BOCCTAHOBJICHUS KYJbTYPHOIO HACJICIUS YEIOBEUYECTBA, OIBIT

CO3JIaHMsI COOCTBEHHBIX TIPOU3BEICHUI KYJIBTYPHI, OIBIT TBOPUYECKOTO CAMOBBIPAXKCHHUS;

OIIBIT BEICHUS 3I0POBOTO 00pa3a )KU3HU U 3a00THI O 3JI0POBBE IPYTUX JIFOICH;

0. ONBIT OKa3aHUs TOMOIIU OKPYKAIONIMM, 3a00Thl O MaJbllIaX WIA TOXWIBIX JHOIX,
BOJIOHTEPCKHUH OIBIT;

10. ombIT caMONO3HAHUS W CaMOAHAJIM3a, ONBIT COIHAIBHO MPUEMIIEMOTO CAMOBBIPDAKEHHS U
caMopeasH3aluHm.
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IMMOYPOUHBIN IVIAH (KTIN)

Ne
Tema ypoka Jomamnee
n/n Hara
3ajlaHue
1 03.09.24 IIpeameT opraHUYECKOW XUMHH, €€ BOSHUKHOBEHUE, 51
pa3BUTHE U 3HAUCHUE
9 10.09.24  Teopwust cTpOCHHS OPraHUYECKUX coenuHeHUI A. M. §2
BbytnepoBa, €€ OCHOBHBIEC MOJIOKEHHUS
17.09.24  TlpencraBiaeHue o KiaccU(pUKAIIUU OPTaHUICCKUX Saganme 8
3 BemlecTB. HomeHkmatypa (cuctemaruyeckas) u reTpau
TPUBHUAIbHBIC HA3BAHUSI OPTAHUYECKUX BEIECTB
24.09.24  AnkaHbl: COCTaB U CTPOEHUE, FOMOJIOTUIECKUIA PSIJL §3
01.10.24  Meran u 3TaH — OPOCTEHIIHE IPESICTABUTEIIH ATKAHOB §3
08.10.24  AnkeHbl: cOCTaB M CTPOCHHE, CBOHMCTBA §4
15.10.24  IIpaxtuueckas pabota Ne 1. «[lomyuenue sTuneHa u
7 M3Y4YE€HHE €ro CBOMCTBY»DTUJIEH U MPOTNUIIEH — §4
MPOCTEHIINE MTPEICTABUTENN ATKEHOB
8 22.10.24  DTwiEH U NPONUIIEH — MPOCTEHUIINE MPEACTABUTEIN §1-4
AJIKCHOB
12.11.24  Anxanuensl. byraguen-1,3 u metunOyraauen-1,3.
9 [TonydyeHne CHHTETUUECKOTO KaydyyKa ¥ PE3UHBI. 65
Ipgheccuu, ceazannvle c npouzgoocmeom. Bausnue
XUMUYECKUX NPOU3B00CME HA 300P08be Uel08eKa
19.11.24  AnxuHBI: COCTaB U 0OCOOEHHOCTH CTPOCHHUS,
10 TOMOJIOTUYECKHUU psAll. AeTUIEH — MPOCTEUIINI §6
MPEICTAaBUTENb aJTKHHOB
26.11.24 3agaHue B
11 Brruncnenus mo ypaBHEHUIO XUMHUYECKON peakinu
TeTpasu
12 03.12.24  Apensr: 6eH30I1 ¥ TOIY0I. TOKCHYHOCTD apEHOB §7
13 10.12.24  T'eHermueckas CBS3b YIIIEBOJAOPOIOB, TPHUHAIICKAITIX 3agaHue B
K pa3jIUIHBIM KJ1accaM TeTpasau
17.12.24  TlpupoaHble HCTOYHUKH YTIIEBOAOPOIOB: MPUPOTHBIN
14 ra3 ¥ monyTHble He(TSHbIE Ta3bl, HeQTh U TPOAYKTHI €€ §8
nepepadoTKu
24.12.24  IlpupoaHbie UCTOUHHUKHU YTIEBOAOPOI0OB: MPUPOIHBII
15 ra3 U MOIyTHbIC HEPTSHbIE ra3bl, HEPTh U MPOIYKTHI €€ §9-10
nepepadoTKu
16 14.01.25 TIlIpenenpHBIE OAHOATOMHBIE CITUPTHI: METAHOJ U STAHOJI. §1-10

Bonopoanas cBsizb




17 21.01.25 KonurpoiabHasi paGora mo pasaeiny «YrjieBoIopoabh» §11

18 28.01.25 MHOroaroMHbIE CIIUPTHI: STHICHIIMKOIb U TIMIIEPHH §12

19 04.02.25 ®enom: CTpoeHHeU: MOJIEKYJIbI, (PU3HUECKUE U §13
XUMHAYECKHE CBOWCTBA, IPUMEHEHHE

20 11.02.25  Ansperuasl: GopManbIeTUI U alleTAIbACTHA. AIIETOH §14

21 18.02.25  OnHOOCHOBHBIE MpEEIbHbIE KAPOOHOBHIE KHCIIOTHI: §15
MypaBbUHAs U YKCYCHAs

99 25.02.25 Hpaxmquecxasl pabota Ne 2. «CBoiicTBa pacTBopa §11-15
YKCYCHOW KHCIOTBI»

23 04.03.25 CreapuHoBas U OJEMHOBAs KHCIOTHI, KaK §15
MPEICTaBUTEINN BBICIINX KAPOOHOBBIX KUCIIOT

24 11.03.25  Mpsia kak CE)JII/I BBICHINX KapOOHOBBIX KHCIIOT, HX 516
Molo1Iee JIeHiCTBIE

o5 18.03.25  CnoxxHbIe 2pHPHI KaK MTPONU3BOIHBIE KapOOHOBBIX 516
KHUCHOT. [ Maponus3 cinoxxHbIX 23GpHupoB

26 08.04.25  Xwupsl: ruapoan3, IpUMEHEHNE, OMOJIOTUYECKAs POJIb 516
KHPOB

97 15.04.25  VYrumeBopsl: coctaB, Kiaccupukanus. Baxueitme §17
NIPEJCTaBUTENHN: TIII0K03a, (PpyKTO3a, caxapo3a

28 22.04.25 Kpaxmai u ne/umono3a Kak mpupoIHbIe TOJTUMEpPhI §17

29 29.04.25 KouTpoasHasi padoTa 1mo pasaeiry §16-17
«Kucnopoacoaepxamue opranu4ecKne coeJHHeHUs»

30 06.05.25  AMuUHBI: METHIIAMHH ¥ aHHJIHH §18

31 13.05.25  AMUHOKHCIOTHI Kak aM(pOTEepHbIE OpraHUYECKHE §19
COeIMHEHUS, UX OMoJormyeckoe 3HaueHue. [lenruast

39 20.05.25  benku Kak MpUPOHBIE BHICOKOMOJIEKYJISIPHBIE §19
COEIMHEHUS

33 27.05.25  OcHOBHbIE MTOHATHS XUMUHU BHICOKOMOJIEKYIISIPHBIX §21

COE€IUHEHUN

OBIIEE KOJIMYECTBO YACOB II10 ITPOITPAMME:
33




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Tabpuensu O.C. Xumus. 10 xinacc. ba3oBblif ypoBeHb: yUeOHUK s
o0meobpaszoBarenbHbIX yupexaenuid. M. «IIpocsemenuey, 2018-2020.

METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. l'abpuensu O.C. Xumus. 10 knacc. Kuura ans yuurens. M. «lIpocsemienuer, 2018.
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