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IIpeamer KJ1acc Pabouas AHHoOTaNMsA
nporpamMma
Xumus 8-9 Paboyast [IporpamMma 10 XWMHUM Ha YpPOBHE OCHOBHOI'O
NporpaMma 1o ob11iero o6pa3oBaHus COCTaB/eHa HAa OCHOBE TpebOBaHHUM K
XMMUH TIOA pe3ysbTaTaM OCBOEHUSI OCHOBHOM 0Opa3oBaTebHOM
pefakiueit

0O.C.I'abpuensina

TPOTPaMMBI OCHOBHOT'O 00111eT0 obpa3oBanus,
npegcraBieHHbix B @I'OC OOO, a Takke Ha OCHOBe
(denepanbHOM paboueli TporpaMMbl BOCITUTaHUSI U C
yuérom KoHIemuu mnperoiaBaHysi y4eOHOTO TpegmeTa
«Xumusi» B obpasoBaresibHbIX OpraHusanusx Poccuiickoit
®depepanyu.

[TporpaMmMa 1O XWMHM JaéT TIpeJCTaB/eHUe O
1enisiX, o0Iel crparterdd OOydYeHWs, BOCIUTAHUS W
pa3BUTHs 00YUAIOIIUXCSl CPeACTBAMH YUeOHOTrO TpeaMeTa,
yCTaHaB/MBaeT oOsi3aTe/lbHOe TIpeJMeTHOe COJiepyKaHHe,
TpelycCMaTpUBaeT paclipefie/ieHle ero Mo KjaccaM |
CTPYKTYPHPOBaHHe TI0 pasziesiaM ¥ TeMaM MPOrpaMMBbI 110
XUMHHY, OTpeZieisieT KOJMUYeCTBeHHble M KaueCTBEHHbIe
XapaKTepUCTHKH cofep>KaHus, pPeKOMeHJyeMyo
TIOC/IeI0BAaTe/IbHOCTh ~ M3yUeHUS] XUMHM C  YYETOM
MeJKIpeJMeTHbIX W BHYTPUIIPeMETHbIX CBsi3eH, JIOTHKU
yuebHOrO  mporecca,  BO3pacTHbIX  0COOeHHOCTel
o0yyaromuxcsi, orpeziesseT BO3MOXXHOCTH TIpeAMeTa [Jist
peanusany  TpeOOBaHMII K pe3y/bTaTaM OCBOEHHS
OCHOBHOM 00pa3oBaTe/bHOM TIPOTpaMMBbl  Ha YPOBHe
OCHOBHOTO 0011]er0 00pa3oBaHus, a Takke TpeOOBaHWH K
pe3ysibTaTaM 00y4eHHs XMMHU Ha YPOBHe Liesiel N3yueHust
npefMeTa M OCHOBHBIX BHJOB yueOHO-II03HaBaTelbHOM
JIesITe/TIbHOCTH  00yJaroIierocsi Mo OCBOEHHUIO y4eOHOTro
coJiep>KaHwusl.

3HaHUMe  XUMUH CIY)KAT ~ OCHOBOW  [yisi
(opMHUpOBaHWsT MHPOBO33peHUs]  O0ydarol[erocsi, €ro
Tnpe/iCTaB/IeHU 0 MaTepralbHOM e[IHCTBE MUPA, BAXKHYIO
poJib UrparoT (opMHUpyeMble XHMMHel TMpe/CTaBIeHUs O
B3aMMOIIPEBPALLEHUSX SHEPTUU U 00 BOJTIOLMHY BELeCTB B
TpUpoZie, O TIYyTAX pelleHus TA00aabHbIX —MpobJeM
YCTOWUMBOTO PAa3BUTHsI UelOBEYeCTBA — ChIPHEBOH,
SHepreTHYecKow, THIIeBoH u 9K0JIOTUYeCKOM
6e3omacHoCTH, TPO6/IEM 3/paBOOXPaHEHUS.

N3yuyenue xumuu:
criocobcTByeT peasm3anyu BO3MO’KHOCTeH JUist
CaMopa3BUTHS ¥ (POPMHUPOBaHUsI KY/bTYPbI JIMYHOCTH, €€
ob1melt v (hyHKIMOHATLHONW TPAMOTHOCTH;

BHOCHT BK/Ia/| B (JOPMHUPOBaHNE MBIIIIEHHUS] ¥ TBOPUECKUX
criocobHoCTe o0yyarommuxcs, HaBLIKOB ux
CaMOCTOSITeTbHON yueOHOM JlesiTeJIbHOCTH,
IKCIIEPUMEHTANbHBIX M UCC/IeA0BATe/IbCKUX — yMEHUH,
HeoOXOJUMBbIX KakK B TIOBCEJHEBHON J>KHU3HH, TaK U B
rpoeccHoHaNBHON /1eSATeTbHOCTH;

3HAKOMHUT €O  crel$HUKOil HAayyHOro  MBbILUIEHNS,
3aK/1aZIbIBaeT OCHOBBI II€JIOCTHOTO B3IJIsila HAa eJUHCTBO
TIPUPO/BI U YesIoBeKa, SIBJISIETCSI OTBETCTBEHHBIM 3TarioM B
(dhopMHpOBaHUM  eCTeCTBEHHO-HAyuHOW  TPaMOTHOCTH
o0yyJaromuxcs;

croco0CcTByeT (JOPMHPOBAHHUIO [JeHHOCTHOT'O OTHOIIEHUSI K




eCTeCTBeHHO-HayYHbIM 3HAHUSIM, K TIPUPOJie, K Ue/lOBEKY,
BHOCHT CBOM BK/IaZ, B 9SKOJIOTMYeCKOe oOpa3oBaHMe
00yyJaroImuxcs.

[anHble HampaBieHWss B 0OOyuyeHUM  XHUMMHU
0becreunBarOTCS  CMEIUPHUKON  COZIePXKaHUsST  yueOHOTro
nipeAMeTa, KOTODBIN SIBJISIETCS TielaroruyecKy
a/lanITUPOBAaHHBIM OTpakeHHeM 0a30BOIl HayKW XUMHU Ha
oIpezie/IEHHOM 3Tare eé pasBUTUSL.

Kypc XxuMuM Ha ypoBHe OCHOBHOrO 0OI1ero
00pa3oBaHUsA OPUEHTHPOBAH HAa OCBOEHHE 00YUarOIIMUCS
CUCTEMBbl T[1€PBOHAUa/NbHBIX TIOHSITUA XWUMWUH, OCHOB
HEOPraHW4YeCKOM XMMUM U  HEKOTOPBIX  OTJe/IbHbIX
3HAUMMBIX MOHSITUI OPraHUUeCcKOr XUMUHU.

CTpyKTypa cofep)XaHusl IpOrpaMMbl 110 XUMHU
chopMupoBaHa Ha OCHOBE CHUCTEMHOIO IMOAXoAa K eé
usyueHnto. Copep>kaHWe CK/IafbIBAeTCS W3 CHCTEMBI
MIOHSITUM 0 XMMHUYECKOM 3/IeMeHTe U BelLeCTBe U CUCTEeMBI
TIOHSATUH O XWMHUYeCKOW peakuuu. O6Ge 3TH CHUCTeMbI
CTPYKTYPHO OpraHu30BaHbl 1o TIPUHLIUIY
10C/e/|0BaTe/IbHOTO ~ pasBUTUsS  3HAaHUM Ha  OCHOBe
TeopeTUUeCKUX MpeACTaBIeHUA Pa3HOTO YPOBHSI:
ATOMHO-MO/IEKY/ISIPHOTO  yueHUsI KaK OCHOBbI BCEro
eCTeCTBO3HaHUS;

ITepuoguueckoro 3akoHa [JI. WM. MeHgeneeBa Kak
OCHOBHOT0 3aKOHa XUMHWY;

YueHust 0 CTpOeHUH aTOMa U XUMHUUeCKOW CBSI3H;
IlpencrapneHuidi 00 3/1€KTPOMTUYECKON IWCCOLIMALIMN
BeIlleCTB B pacTBOpax.

TeopeTuueckue 3HaHMsI paccMaTpUBAKOTCS Ha
OCHOBE SMIMPUUYECKH TIO/yUeHHbIX U OCMBICIEHHbBIX
(akToB, pa3BHBAIOTCS TIOC/IeOBaTe/IbHO OT OZHOTO
YPOBHSI K JIPYrOMy, BBINOMHSS (PYHKUUM OObBSCHEHUS U
TPOTHO3WPOBAHHSI CBOMCTB, CTPOEHWSI WU BO3MOXKHOCTEH
IIPaKTUUeCKOr0 IIPUMeHeHUs M MOJIyYeHUs U3ydaeMbIX
BeILleCTB.

OcBoeHWe TPOTPaMMbI TIO0 XMMHHM CIIOCOOCTBYeT
(hopMHpOBaHHIO TIpe/iCTaBJ/IeHHs 0 XUMUUYEeCKOU
COCTaB/IAIOIIed HAy4yHOM KapTHMHBI MHUpa B JIOTUKe eé
CUCTEMHON TPHUPOJBI, LIEHHOCTHOTO OTHOILEHWS K
HayyHOMY 3HaHHIO M MeToZaM II03HaHMSI B Hayke.
V3yueHre XUMUM MPOUCXOJUT C TIPUBJIeYeHHEeM 3HAHUH U3
paHee M3yueHHBIX y4yeOHBIX mpeameToB: «OKpy)Karomyit
Mup», «buonorus. 5—7 knaccel» U «®DuU3uKa. 7 K1acc».

ITpy m3yueHNH XUMHUU TIPOUCXOAUT (HOPMUPOBaHUE
3HAHWMA OCHOB XUMHMUECKOH HayKu Kak obmactu
COBpPEMEHHOT0 €CTeCTBO3HAHMUS, MIPaKTUUeCKOn
JesaTelbHOCTH YejioBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOH Ky/JbTYpBI. 3a/jaua y4eOHOTO TpefMeTa COCTOUT
B (OpDMUDOBaHWM CUCTEMBbI XUMMUYECKMX 3HAaHUA —
BaKHeUIINX (PAKTOB, TTOHATHH, 3aKOHOB U TeOPeTHUUeCKUX
T10JI0YKEeHHH, JOCTYITHBIX 00001eHNI
MHPOBO33DEHUECKOI0  XapakTepa, f3blka HayKd, B
NMpuoOLIeHn K HAayyHbIM MeToJaM TI03HaHHUsS TIpU
W3yueHWd BeIIeCTB W XMMHUECKMX peakUuui, B
(hopMHpOBaHUM U pa3BUTUHY TI03HaBaTe/IbHbIX YMEHUN U UX
TpUMeHeHWH B  yueOHO-TIO3HABaTe/IbHOM ¥ y4eOHO-
UCCJIe/lOBaTe/IbCKOM  /lesiTeJIbHOCTH, OCBOEHUH  I1PaBUII
Oe3omacHoOro obpaijeHus C BEl|eCTBAMU B MOBCEJHEBHOM
JKU3HU.

Ilpy uW3yueHMM XUMUM Ha YPOBHE OCHOBHOIO




ob1iero obpa3oBaHus Ba)KHOe 3HaueHWe MPUOOpenu Takue
1eJd, KakK:

¢opmupoBanue HHTE/UIeKTyaIbHO pa3BHUTOI
JIMYHOCTH, rOTOBOM K camM000pa30BaHMIo,
COTPYAHHYECTBY, CAMOCTOATEJIBHOMY  NPHHSATHIO
pellleHHi, CMoco0HOM aJanTHPOBAThCA K OBICTPO
MEHSTIOIIUMCS YCI0BUSIM YKU3HH;

HarpaB/eHHOCTb ~ OOyueHHMsi Ha  CHCTeMaTU4ecKoe
npuoOmieHre  oOydamUMxXcsi K CaMOCTOSITeSTbHOM
MO3HABATE/ILHON  [IeSTeIbHOCTH, HAy4YHBIM  MeTo/laM
MO3HaHUs, (OPMHUPYIOIIMM MOTHBALIMIO U  pa3BUTHE
CII0COOHOCTEH K XMMUY;

obecrieueHre yC/IOBUH, CIIOCOOCTBYIOMIUX TPHOOPETEHUIO
00y4arLMMUCsl OfbITa pa3HO0Opa3HOU  [iesITeNbHOCTH,
MO3HAHUS W  CAMOMO3HAHWsA, K/IHOUEBBIX  HABBIKOB
(KHOYeBBbIX KOMIIETEHIIUM), UMEIOL[UX yHUBepCa/lbHOe
3HaUeHue [Jisl pa3/IMYHbIX BU/IOB JeSITeTbHOCTH;
hopmupoBaHue 00Iel (YHKIMOHATLHOW U eCTeCTBEHHO-
Hay4YHOUW TPAMOTHOCTH, B TOM UHMC/Ie YMEHUM OOBSCHITL U
OLIEHUBATh SIBJIEHUS OKPY’KAlOIIEro MHpa, UCIOJb3Ys
3HAHWS U OIBIT, IOJyYeHHbIe TIPH M3YUEHHUH XUMUH,
TIPUMEHSAThL WX TIPH DelIeHuH TpoO/ieM B TOBCEHEBHOM
JKW3HU U TPYZOBOH [eATeTbHOCTH;

(dopMupoBaHre y  0OOyvaroIMXCS TYMaHHUCTUYECKHX
OTHOITIEHWH, TIOHUMAaHUS 1[€HHOCTH XUMHWUYECKUX 3HaHWM
I/ BBIPAOOTKM ~ 9KOJIOTMYECKH  1]eJ1eco00pa3HOoro
ToBefieHUs1 B OBITY U TPYZOBOU ZeATENLHOCTH B ILIeJsX
COXpaHEeHUs CBOETO 370POBbsl U OKPY’Karolllel MPUPOJHON
cpefb;

pa3BUTHE MOTHMBAIUM K OOyYeHHUro, CrocobHOCTeld K
CaMOKOHTDOJII0O ¥ CaMOBOCITUTAHUIO HAa OCHOBE YCBOEHHUS
o011IeyeI0BeYeCKUX LeHHOCTeH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOpDY TIpoUIsT ¥  HaNpPaBIEHHOCTH
JanbHelIero o0y4yeHusl.

OO011ee YMC/I0 YaCOB, OTBEJEHHBIX JI/IA U3yUeHUSs
XMMHHM Ha YpOBHEe OCHOBHOro o0Iero oopa3oBaHus,
cocraBJjisier 136 yacoB: B 8 ki1acce — 68 yacoB (2 yaca B
HeJem0), B 9 Kimacce — 68 yacos (2 yaca B HeJje/Ti0).

JINYHOCTHBIE pe3y/IbTaThl 0CBOEHHS TPOrPaMMbI
OCHOBHOTO 00111ero 00pa30BaHUsl [JOCTUTAlOTCS B XO[ie
o0yueHUs1 XUMHU B €[JAHCTBE YU4eOHOW U BOCIUTATETHbHOU
JeATelbHOCTA B COOTBETCTBUM C  TPAJMLUOHHBIMHU
POCCUNCKUMHU COI[MOKYJIbTYPHBIMU u IIyXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSIMU, TIPUHATHIMH B 0OIIecTBe
MpaBUaMHd M HOPDMaMH TIOBEJieHHMSI W CIOCOOCTBYIOT
rporieccam CaMOTIO3HaHWH, CaMOpa3BUTHS u
coLManu3aiuy 00yJaromxcsl.

JINYHOCTHBIE pe3y/bTaThl OTPAXKAalOT TOTOBHOCTH
00yyJaromuxcsi pyKOBO/ICTBOBATHCSI CUCTEMOM MTO3UTHUBHBIX
[[EHHOCTHBIX ~ OpWeHTaluid ¥  pacliipeHre  OIbITa
JlesITe/TbHOCTH Ha e€ OCHOBE, B TOM UMCJIe B UaCTH:

1) naTpMOTHYECKOTr0 BOCIIMTAHHUS:

[[EHHOCTHOTO  OTHOIIEHWS K  OTeUeCTBEHHOMY
Ky/IbTYPHOMY, WCTOPHUYECKOMY W Hay4yHOMY HaC/eJHIo,
TOHUMAaHUSl 3HAueHUsT XMMHUUECKOW HAyKu B JKU3HU
coBpeMeHHOTo  0OImIecTBa,  CrOCOOHOCTH  BJA/IETh
JOCTOBepHO MH(OpMaLMeli 0 repe/ioBbIX JI0CTHKEHUSIX U
OTKPBITUAX  MHPOBOM UM OTeUeCTBEHHONW  XHUMUU,
3aMHTEepeCcOBAaHHOCTH B HAyYHBIX 3HaHWAX 00 YCTpOICTBe
Mupa 1 00I1IecTBa;




2) rpak/JaHCKOr0 BOCITUTAHUS:

TIpe/ICTaB/IeHHsI O COLMABHBIX HOpPMaxX Y TIpaBU/Iax
ME>K/TMYHOCTHBIX OTHOLIIeHUH B KOJIJIEKTUBE,
KOMMYHWKATUBHONH KOMIIETEHTHOCTH B  OOII[eCTBEHHO
10JIe3HOM, yueOHOUCC/IeOBaTeIbCKON, TBOPUECKOW U
IpyTUX  BHUJAX  [JleATelbHOCTH, TOTOBHOCTH K
pa3Hoobpa3sHoi COBMECTHOU JlesATeTIbHOCTU npu
BBITIOJIHEHWH  y4yeOHBIX,  TIO3HABaTeNbHBIX  3ajad,
BBLITIOJTHEHWH XUMHUYeCKUX JKCTIePUMEHTOB, CO3/IaHUU
yueOHBIX MPOEKTOB, CTPeMJIEHHSI K B3aUMOIIOHUMAaHHUI0 U
B3aMMOITIOMOILM B TIpOIiecce 3TOW yueOHOU [iesTeTbHOCTH,
TOTOBHOCTH OL|eHUBAaTh CBOE MOBeZIeHVe U MIOCTYIIKA CBOUX
TOBApHILeN C MO3ULIMK HPAaBCTBEHHBIX U MTPABOBBIX HOPM C
Y4ETOM OCO3HaHHSI TIOC/Ie/ICTBHU MTOCTYITKOB,;

3) 1[eHHOCTH Hay4YHOT0 MO3HAHUS:

MHUDPOBO33peHuUecKre TMpe/CcTaB/ieHrs O BelllecTBe U
XUMHUUECKOM peaki[iy, COOTBETCTBYIOINE COBPEMEHHOMY
VPOBHIO Da3BUTHS HayKW W COCTABJSIFOILME OCHOBY AJIsi
MOHMMAaHUSI  CYL[HOCTM HAy4yHOW  KapTUHbI  MUPa,
TIpe/iCTaB/IeHUsI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
TIPUPO/Ibl, B3aMOCBSI35X UesioBeKa C IPUPOIHON Ccpesjoi, 0
POJIM XMWY B TIO3HAHUU ITUX 3aKOHOMEPHOCTeHH;

No3HaBaTe/SbHbIE  MOTHBBI, HarlpaBleHHble  Ha
TO/TyYeHHe HOBBIX 3HAHWM 10 XWMHH, HeOOXOZUMbIe [IIst
o0ObsicHeHWsT HA0/IFO/laeMbIX  TIPOLIECCOB M SIBJIEHUH,
M03HABaTeNLHOM, WH(OPMAI[MOHHONW U  4YMUTaTeTbCKOMN
KyJIbTYPbl, B TOM UHC/Ie HAaBLIKOB CaMOCTOSITeTbHON
paboTeI ¢ yueOHBIMU TeKCTaMH, CTIPaBOYHOM JIUTepaTypoH,

JIOCTYTIHBIMU TeXHUUECKUMU cpeAcTBaMU
MH(OPMAI[MOHHBIX TeXHOJIOTHH;
VHTepec K 00yueHHt0 u M03HAHUIO,

M0003HATENbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, TIPOEKTHONW W  UCC/IeA0BaTeIbCKON
JiesATeIbHOCTH, K 0CO3HAaHHOMY BbIOODY HamnpaB/IeHHOCTU U
yPOBHsI 00y4eHUs B Ja/lbHeHILeM;

4) hopMHpPOBaHHA KY/JIbTYPbI 3/[0POBbA:

OCO3HaHWEe LIEHHOCTH JKU3HH, OTBETCTBEHHOTO
OTHOILIEHHUS] K CBOEMY 3/I0pPOBbIO, YCTAHOBKM Ha 3/]0POBBII
o0pa3 >KM3HHM, OCO3HaHUE TIOC/eJCTBUM U HempusTHe
BPEeJHBIX TIPUBBIUEK (ymotpebsienus aJTKOT OS],
HApKOTHKOB, KYypeHHsI), HeoOXOJUMOCTH COO/HO/IeHuUsT
rpaBua 0e30MacHOCTH TIPU OOpaIeHur C XUMUYeCKUMHU
BeI|eCTBaMHU B OBITY U peabHOU >KU3HU;

5) TPy/10BOr0 BOCIIUTAHUS:

VHTEepeC K MPaKTHUeCKOMY M3Y4eHHIO Mpodeccrii U
TPyJa pas/lMuHOrO poJa, VyBaKeHWe K TPyAy U
pe3ysbTaTaM TPYZOBOM [esTelbHOCTH, B TOM YHC/Je Ha
OCHOBe TPUMEHEeHHUsI TIPeJAMETHBIX 3HaHWUH 10 XUMMUH,
OCO3HAHHBIA  BLIOOD  WHJWBH/YaTbHOW  TPAeKTOPUM
MPOJIO/DKeHUsT  00pa30BaHUS € YYETOM JIMYHOCTHBIX
VHTEpecoB M CIOCOOHOCTM K XMMHHM, OOIeCTBeHHBIX
WHTEpecoB u noTpeGHOCTEH, YCIEIHON
npodecCUOHATBEHON JIesITeTbHOCTH u pa3BUTHS
HeoOXOJMMBIX yMeHMH, TOTOBHOCTb a/laliTUPOBaThCs B
ripodecCHOHaNBHOM Cpejie;

6) 9K0/I0rMYeCcKOro BOCIIUTAHHA:

9KOJIOTHUECKH  Liesiecoobpa3Hoe  OTHOLIeHHe K
NpUpoJie Kak WCTOYHMKY JKU3HM Ha 3emsle, OCHOBe eé
CYIIeCTBOBAHHS, TIOHMMaHHe L[eHHOCTA 370pOBOTO U
Oe3omacHoro obpasa K13HU, OTBETCTBEHHOE OTHOLIEeHHWe K




CcoOCTBEHHOMY (PU3UUECKOMY U TICUXHUECKOMY 3/I0POBBIO,
0CO3HaHWE TIEHHOCTH COOMIo/leHns TpaBul 6e30MacHOTo
TOBeJieHHUss TIpY paboTe C BelleCTBAMU, a Takke B
CUTYaLUsIX, YTPOXKAIOLLUX 3/J0POBBIO U KU3HU JTI0/Iel;

CMOCOOHOCTY MPUMEHSITH 3HAHUS, TIOTyYaeMble TIpU
W3yUYeHUH XWUMUH, [/ pelleHds] 3ajau, CBSI3aHHBIX C
OKpy>Karolllell TIpUPOJHOW CpefoW, [jisi TIOBBILLIEHUS
YPOBHS 9KO0JIOTHYECKOH KYJIbTYDHI, 0CO3HaHUS
r7100a/TbHOTO XapaKTepa 3KOJIOTHYeCKUX MPo0/ieM U TTyTel
UX  pellleHus TOCpeiCTBOM MeTO/IOB XUMUH,
9KOJIOTUYECKOTO MBIIIEHUSI, YMEHHUS] PYKOBOZACTBOBAThCS
VUM B TI03HaBaTebHON, KOMMYHUKAaTUBHOW W COLIMATbHOMN
TIPaKTHKeE.

B cocraBe MerampeAMeTHBIX pe3y/bTaTOB
BBIZIEJISIIOT 3HAUMMBIe it ()OPMUPOBAHUSI MUPOBO33DPEHUS
obIleHayuHble TIOHATHSA (3aKOH, TeOpHs, TIPHHILIUII,
runores3a, (akt, cucrema, TMpOLIECC, SKCIIEPUMEHT U
IIPyTOe.), KOTOPbIe UCTIOMb3YIOTCSA B €CTeCTBeHHO-HayUHbIX
yueOHBIX TpeMeTaxX W TI03BOJISIOT HAa OCHOBe 3HAaHWW W3
3TUX TipegMeToB  (OpPMUpOBATh  TIpe/iCTaBleHHe O
1[e/IOCTHON HAy4YHON KapTHHE MHpa, W YHUBEpCabHbIE
yueOHbIe /lefcTBUS (TT03HABaTe/bHbIe, KOMMYHUKAaTUBHEIE,
PEry/ISTUBHBIE), KOTOpble 00ecrneurBaroT (HOpMUpPOBaHHUE
TOTOBHOCTM K CaMOCTOSITE/IbHOMY TUIAHUPOBaHUIO WU
OCYIIEeCTB/IEHHIO YueOHOH /1esTeTbHOCTH.
ITo3HaBaTe/nbHbIE YHUBEPCAIbHbIE YUeOHbIe /el CTBUS

ba3oBble jlorHUecKHe AeHCTBHS:

YMEeHUs  UCII0/Ib30BaTh TPUEMBI  JIOTUUECKOTO
MBILIIJIEHHsI TIPU OCBOEHWW 3HAHWM: pacKpbIBaThb CMBIC/T
XUMHUECKUX TIOHATUH (BBIJENSITb WX  XapaKTepHbIe
MpU3HAKKM, YyCTaHABAMBAaThb B3aUMOCBS3b C JADYTUMU
TOHATUSMU), HCIO/IL30BATh TOHSATUS [ OOBACHEHUS
OT[leNIbHbIX (haKTOB U SIBJIEHUM, BBIOMpATh OCHOBAaHUSA U
KpUTEpUU i K/IacCU(PUKAIMM XUMHUUeCKUX BeIlecTB U
XUMHUECKUX  peaklud, yCTaHaBIWBAaTh  TPUUUHHO-
C/Ie[ICTBEHHbIE CBSI3U MEXJY OO0beKTaMU W3y4eHus,
CTPOUTH  JIOTUUECKWe  PpacCyxieHus (WHIYKTHUBHbIE,
NeAYKTUBHbIE, TI0 AaHAJOTWM), Je/aTh BBIBOABI U
3aKJIFOUeHUS;

yMeHHe TIPUMEHSTh B TPOLiecce TO3HaHUS TIOHATHUS
(mpegMeTHble U MeTarpe[iMeTHble), CHMBOJIMYECKHE
(3HaKoOBbIE)  MOJenH,  HWCIOJb3yeMble B  XUMUH,
npeoOpa3oBbIBaTh IIMPOKO TIPUMEHSIEMBbIE B XUMHHU
Mo/ie/TbHble TIPe/ICTaB/IeHUs] — XUMUUeCKUi 3HaK (CMMBOJ
J7ieMeHTa), XUMUYeckas (QopMyla U ypaBHEHHe

XUMAYEeCKOM peakud — TIpU  pellleHud  y4yeOHO-
MO3HABATE/ILHBIX  33/1a4, C YYETOM STHUX MO/IETbHBIX
TIpe/ICTaB/IeHUMH BBISIB/IITH u XapaKTepU30BaTh

CyIIIeCTBEHHbIE TIPU3HAKKW M3y4aeMbIX OO0OBEKTOB —
XUMUYECKHX BelleCTB U XUMHYEeCKUX peaklui, BbISBJISATh
o011Mie 3aKOHOMEPHOCTH, TPUUMHHO-C/Ie[ICTBEHHBIE CBSI3U
Y MPOTUBOPEYMS B U3yUaeMbIX MPOoLieccax U sIBJeHUSIX.
Bba3oBrbIe ucc1e0BaTe/IbCKHE JJeHCTBHA:

yMeHMe WCI0/b30BaTh TOCTaB/IeHHbIE BOIPOCHI B
KauecTBe WHCTPYMEHTa MO3HaHWs, a TakKXKe B KauecTBe
OCHOBBI /11 (POPMUPOBAHUSI TUIIOTe3bl 110 IIPOBEPKe
TPaBWILHOCTHU BbICKA3bIBAEMbIX CYKIEeHHUM;

niprobpeTeHne OITbITa o TJIaHUPOBAHUIO,
OpraHu3alyu u TPOBeJIeHUI0 yueHUYeCKUX
9KCTIePUMEHTOB, YMeHWe HabJIo/iaTh 3a X0J|0M TpoIiecca,




CaMOCTOSITENILHO ~ TPOTHO3MPOBATh  €r0  pe3yJ/bTar,
¢opmysmpoBaTth 00001[eHHsT ¥ BBIBOZABI 110 pe3y/bTaTaM
TPOBE/IEHHOTO OTbITA, UCCIeAOBaHUs, COCTAB/ISATh OTUET O
npo/iesIaHHOM paborTe.
Pa6ora c unopmanueii:

yMeHue BbIOUpATh, aHa/IM3UpOBaTh u
VHTeprpeTupoBaTh WH(GOPMALMI0 pas3IUuYHbIX BUJOB M
dbopm  mipeAcTaBieHus, TIOAy4YaeMylH M3 pasHbBIX

HCTOYHUKOB (HayuHO-TIOTy/ISIpHAST JUTEpaTypa
XUMHUECKOTO  COJIep>KaHMsl,  CIIPaBOYHbIe  TOCOOWs,
pecypchl VHTepHeTa), KPUTUYeCKU OLIEHWBATh

TPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO UH(OpMaLIHIO;
yMeHHe TPUMEeHSTh pPa3/IhyHble METOZbI U 3alpOChl

IIpU TIOMCKe ¥ 0TOOpe MHGOPMaIiy U COOTBETCTBYIOLIMX

JAHHBIX, HeOOXOAMMBIX [JIsi BBITIONHEHUS YueOHBIX U

TI03HaBaTe/bHBIX 3a71au orpe/ie/IEHHOr0 THIIA,
npuobpeTeHrie OMbITa B 007aCTH  KCIOJIH30BAHUS
MH(OPMAIMIOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUH,

OBJaJileHue  KyJbTypod  aKTHMBHOIO  MCIIO/b30BaHUS
Pa3MUHbIX  TIOUCKOBBIX  CHUCTEM,  CaMOCTOSITeTEHO
BbIOMpaTh ~ ONTHManbHyl0  (opmy  IpeZcCTaB/ieHUs
vHpOpMALMM ¥ WUIIOCTPUPOBATh pelllaeMble  3a/jauu
HeC/I0)KHBIMUA CXeMaMH, TuarpaMMaMu, JpyriuMu (popmaMu
rpayKu ¥ X KOMOMHALUSAMU;

yMeHHe UCII0/Ib30BaTh U aHA/IM3UPOBATh B TIpOLIecce
yuebHOit u YCCTIeloBaTe/IbCKOM JiesATe/IbHOCTH
VH(OPMALIMIO O B/USHUM TPOMBIIIEHHOCTH, CeTbCKOT0
XO35ICTBAa M TPAHCTIOPTa HA COCTOSHUE OKpY)Karolei
TIPUPOZHOMN Cpe/ibl.
KoMMyHHKaTHBHbIE yHHBepCaIbHbIe yueOHbIe
JIeHCTBUA:

yMeHUsI 3a/laBaTh BOTIPOCHI (B X0/ie auanora v (V/iv)
JUCKYCCMH) TI0  CYIIeCTBy  0OCyX[aeMol  TeMbl,
(dbopMyMpoBaTh  CBOM  TIPEJJIOXKEHUS] ~ OTHOCHUTEJTHHO
BBITIO/THEHUS! TIPe/JIOXKEHHOM 3a/1auu;

yMeHUsI TIpeJiCTaB/IsATh IOTyueHHble pe3y/bTaThl
TI03HABATE/ILHOM /IeSITeNIbHOCTY B YCTHBIX M TIMChbMEHHBIX
TeKCTaX; Jie/laThb Tpe3eHTal{i0 pe3y/IbTaTOB BBITIOIHEHUS
XUMHUECKOTO JKCIepuMeHTa (y1abOpaTOpPHOTO  OIIBITA,
nabopatopHodi  paboTBl TI0 HWCC/IeJOBAHUIO  CBOWCTB
BEIIeCTB, yuebHOTro TIPOEKTA);

yMeHUsI yueGHOTO COTPY/IHUUECTBA co
CBepCTHUKaMH B  COBMECTHOW  TI03HaBaTeIbHOW U
WCCIe[IOBaTebCKON  [IeTeIbHOCTA ~ TPU  PelleHruu
BO3HMKAIOUIMX TMpobjeM Ha OCHOBe y4éTa 0OOIMWX
WHTEPECOB M COT/IACOBAHUS TIO3UIMH (00CyXeHrs, 0OMeH
MHEHHMSIMH,  «MO3TOBble  IITypMbI»,  KOOPZAMHALUS
COBMECTHBIX JIeHiCTBUI, OIpe/iesieHNe KpUTepUeB T10
OL|eHKe KaueCTBa BbIOJTHEHHOUW PabOThI U pyTHe).
Peryn1siTUBHBIe YHUBepCa/IbHbIe yueOHbIe 1efiCTBHA:

yMeHHe  CAMOCTOSITeJIbHO  OTpeZeNaTb  Lieu
JiesTeTbHOCTH, TJIaHUPOBATB, OCYIIIeCTBJISTS,
KOHTPOJIMPOBATh U NPU HeOOXOAUMOCTU KOPPEKTHPOBAaTh
CBOIO [1eSITe/IbHOCTb, BbIOMpaTh Haubosee 3¢ (heKTUBHBIE
criocoObl pelleHUst y4eOHBIX UM T103HaBaTe/bHBIX 3ajau,
CaMOCTOSITEJIbHO ~ COCTAB/SATE  W/IM  KOPPEKTHPOBAaTh
TIPe/I/IOKEeHHBIN aJITOPUTM  [IEWCTBUN TIPH  BBITIOJTHEHUU
33/laHAil ¢ y4ETOM TIOJyueHUss HOBBIX 3HAaHWKA 00
M3yyaeMbIX OOBEKTaX — BeljecTBAX M  PeaklusX,
OL|eHMBaTh  COOTBETCTBME  TIOJIyYEHHOTO  pe3yJsbTara




3as1BJIEHHOH 11eJTH, yMeHHe WCTI0/b30BaTh U aHaIM3UPOBaTh
KOHTEKCTHI, TIpe/ijlaraeMble B YC/I0BUM 3a/laHU.

B cocraBe nipegMeTHBIX pe3y/bTaTOB MO OCBOEHUIO
00s13aTe/IbHOTO0  COZlepyKaHMsl, YCTAaHOB/IEHHOTO [JAHHOM
¢benepanbHO  paboueli  MPOTPaMMOM,  BBIIEJISIIOT:
OCBOEHHbIe 00YYarLUMUCS Hay4Hble 3HAHWS, YMEHUsS U
Croco0bl  ZIEUCTBUM, CcrieldbUUecKre s TpeIMeTHOM
obnactn «XuMuUs», BUIBI JeSTeNTBHOCTH T0 TIOTyUYeHHUEO
HOBOTO 3HaHMsl, ero WHTepIIpeTaluy, peobpa3oBaHUI0 U
TIPUMEHEeHHIO B Pa3/IMYHBIX yueOHbIX U HOBBIX CUTYaLUsIX.

K koHiy oOyuyeHus B 8 KJjacce TipeMeTHbIe
pe3ysibTaThl Ha 0a30BOM ypOBHE [IO/DKHBI OTPaXkaThb
c(OpMHPOBAaHHOCTH y 00YYAIOIUXCS YMEHUI:
pacKpblBaTh CMBICT OCHOBHBIX XWMHWUECKUX IIOHATHUIA:
aToM, MoOJieKyJla, XUMWYeCKWd 3JIeMeHT, IIpOCToe
BeIlleCTBO, CJIOXKHOe BEeILeCTBO, CMeChb (OJHOPOAHAas W
HEOZIHOPO/{Hasl), Ba/leHTHOCTb, OTHOCUTE/IbHAsI aTOMHasi U
MOJIeKy/ISIpHasi Macca, KOJIMYeCTBO BeLecTBa, MOJIb,
MOJIsIpHas Macca, MaccoBast [0/l XMMUYeCKOro 3/1eMeHTa B
COeIMHEeHWH, MOJISPHbIA  00BEM, OKCHZA,  KHC/IOTa,
OCHOBaHHUe, COJib, 3JeKTPOOTPULIATEBHOCTb, CTeleHb
OKHUC/IeHUs, XMMUYecKasi peaklys, KaaccupuKanus
peakuyii: peakUWH COeAWHEHUs, peakLUWd pa3/ioKeHusl,
peakiMyd  3aMellleHUsi, peakLuM oOMeHa, 5K30- U
SH/IOTEpPMUUECKHe Deaklud, TeryioBou 3¢h¢eKT peakiuy,
SOpO aroMa, J7eKTPOHHBIM C0M aroMa, aToMHas
opburanb, pajuyc atoMa, XUMUYecKasi CBsI3b, MOJIsIpHast U
HeTo/sipHasi KOBajleHTHasi CBsi3b, WOHHAsl CBSI3b, WOH,
KaTHOH, aHWOH, pacTBOp, MaccoBasl [oJisl BelllecTBa
(TIpoLieHTHAas KOHLIeHTpalUisl) B pacTBOPE;
WITFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYeCKHX
NOHATUA M TNIPUMEHATh S5TH IMOHATUS IIPHU ONMUCaHUU
BeIL|eCTB U UX TpeBpallieHu;

UCII0/Ib30BaTh XMMUYECKYH CUMBOJMKY [JIs1 COCTaB/IeHUs
(hopMy1 BelllecTB ¥ YpaBHeHUNM XUMUYeCKUX PeaKIuii;
OTIpeZieNIATh BaJIeHTHOCTh aTOMOB 3/IeMEHTOB B OMHAPHBIX
COoe/JUHEHUsIX, CTelleHb OKHC/IEHHUS 37IeMeHTOB B OMHAPHBIX
COeIMHEeHMSIX, TIPUHA/IE)KHOCTD BeILleCTB K
onpejieIEHHOMY KJacCy CoelWHeHWM 10 (opmysiaM, BU[,
XUMUYECKOM cBsi3u  (KOBajZleHTHass W HOHHas) B
HeOpraHMYeCcKUx COeJUHeHUsIX;

packpeiBaTh cMbica [lepuopuueckoro 3akona /1. W.
MeHgeneeBa: JIeMOHCTPUPOBAaTh TOHMMaHue
TIepUOANYECKON  3aBUCUMOCTH  CBOMCTB  XMMHYECKHX
3/1eMEeHTOB OT UX NosiokeHUs B [lepronueckoii cucreme,
3aKOHOB COXpDaHeHUs] MacChl BeIIecTB, I[IOCTOSIHCTBA
COCTaBa, AaTOMHO-MOJIEKY/ISIPHOTO  y4YeHHsl,  3aKOHa
ABorazpo;

OMMCBIBaTH W  XapakTepu3oBaTh TabmuuHyr Qopmy
IMepuoguueckolf  cUCTeMbl XMUMHUYECKHUX  3/1EMEHTOB:
pa3/nyaTh MOHATHS «TJlaBHas noArpymnmna (A-rpynma)» u
«mnobounass noarpymnna (B-rpynma)», Manbsle u Gosblive
TepHo/Ibl, COOTHOCUTH 0003HaueHUsl, KOTOpble UMEeIOTCS B
tabmue  «[lepuoguueckas  cucTreMa — XUMHYECKUX
snementos [I. WM. MeHzgeneesa» C  UYUC/IOBBIMU
XapaKTepUCTUKaMM  CTPOEHUS aTOMOB  XMMHWYECKHUX
3/IeMeHTOB (CcocTaB U 3apsifi siApa, ofljee YKC/IO
3/IEKTPOHOB U pacrpefie/ieHde UX 110 31eKTPOHHBIM
CI0sIM);

K/1accuULIMPOBaTh XUMHYecKre 3/1eMEeHTHhI,




HeopraHu4yeckye BeIlecTBa, XUMWYeCKWe peakuuu (T1o
YHMC/Ty Y COCTaBY YUYaCTBYIOIIMX B peak[iM BelecTB, 10
TeryioBomy 3¢ dekty);

XapakTepu3oBaTh  (OMMChIBaTh)  0OIIMe  XUMUUECKHe
CBOMCTBA BeIeCTB pAa3/IMUHBIX KJIaCCOB, IIOJTBEPIK/Aast
OMMCaHWe TIpUMepaMH  MOJIeKY/sSPHbIX  YPaBHEHHM
COOTBETCTBYIOLMX XMMUUECKUX PeaKLii;
TPOTHO3WPOBATh CBOMCTBA BELLECTB B 3aBUCHMMOCTH OT UX
KauecTBeHHOIO0  COCTaBa, BO3MOKHOCTM  IPOTEKaHUs
XUMHUEeCKUX TIPeBpalljeHHi B Pa3NMUHbIX YCIOBUSX;
BBIUMC/ISITH OTHOCUTE/IbHYH) MOJIEKY/ISIPHYIO W MOJISIPHYHO
Macchl BellleCTB, MaCCOBYIO [JOI0 XHUMHUYECKOTO 3/ieMeHTa
no ¢opmyrne coefuHeHHs, MacCOBYIO [IOJIIO0 BeLecTBa B
pacTBope,  TPOBOJUTH  pacuéTbl 10  ypPaBHEHHIO
XUMHUUECKOU peaki[uy;

NIPUMEHATL ~ OCHOBHBIE  OMepalyd  MBICTUTETbHOU
JlesITe/TIbHOCTH — aHa/IU3 U CUHTe3, CpPaBHEHHe, 000011eHMe,
CcUCTeMaTH3aLuIo, KJIacCU(UKALIUIO, BbISIB/IEHHE
NIPUUMHHO-CJIe/ICTBEHHBIX CBs3el — /Il U3yUeHHs] CBOMCTB
BeI[eCTB U XUMHUYECKUX Deaklui, eCTeCTBeHHO-Hay4HbIe
MeToAbl  TIO3HaHWUS  —  HaO/MofileHWe,  W3MepeHue,
MO/le/TUpOBaHUe, SKCTIepUMeHT (peasbHbIM U MBIC/IEHHBIH);
cnefloBaTh TMpaBWIaM I0JIb30BaHUSI XMUMUUYECKON MOCyAon
u s1abopaTtopHeIM 00Opy/0BaHMEM, a TakKe TIpaBUIaM
obpamjeHusi C  BelleCTBAMU B  COOTBETCTBUH  C
WHCTPYKLUMSIMA ~ TI0  BBIMOJHEHUIO  J1aDOpaTOPHBIX
XUMHUECKHUX OfBITOB 110 TIONyYeHHI0 U CcOoOMpaHHio
ra3oobpasHbIX BemecTB (BOJOpPOZ@ U KUC/IOpPOJa),
NIPUTOTOB/IEHUIO PacTBOPOB C OINpeJie/IEHHON MacCcOBOM
JloNell  pPacTBOPEHHOTO  BeIeCTBA, IUIAHHMPOBAaThb U
TIPOBOJUTD XUMUAYeCKre IKCTIePUMEHTHI 1o
pacro3HaBaHUIO DPacTBOPOB ILesiodeld M KUCIOT C
MOMOIL[bI0  WHAWKATOpPOB  (Makmyc,  QeHosdTaIenH,
MEeTU/IOPaHX U Jpyrue).

K koHuy o0yueHusi B 9 KJjacce mpegMeTHbIe
pe3ynbTarbl Ha 0a30BOM YpDOBHE [IO/DKHBI OTPaXkaTh
copMHPOBaHHOCTH y 00YYAIOIUXCS yMEHHUI:

PacKpbIBaTb CMBICTT OCHOBHBIX XUMHUECKUX TIOHSTHI:
XUMHUECKUN 3/1eMeHT, aToM, MOJeKy/a, HOH, KaTHOH,
aHWOH, TIIPOCTOE  BEIeCTBO, CJIO)KHOE  BeILeCTBO,
BaJIeHTHOCT, 3/1IeKTPOOTPULATETbHOCTb, CTereHb
OKWCJIeHUS, XUMUYecKasl peakLys, XMMHUecKas CBsi3b,
TerIoBOM 3(hGheKT peakivy, MOJb, MOJISPHBIM 00BEM,
pacTBop, 3JIeKTPOJIUTBI, He3/IeKTPOJIUTHI,
3/IEKTPO/IUTAYECKasi JUCCOLMALMS, PpeaKUdHd HOHHOTO
oOMeHa,  KarajuM3aTop, XUMHWYeCKOe  paBHOBecHe,
obpatuMble W HeoOpaTHMble peakidH, OKUCIUTETbHO-
BOCCTaHOBHUTe/IbHBIE peakLy, OKHC/IUTEb,
BOCCTQHOBUTE/b,  OKUCJIeHWe W BOCCTaHOBJ/IEHUE,
annoTponuvsi,  aM(OTepPHOCTb,  XUMHYeCKass  CBS3b
(koBaneHTHasi, IOHHAs1, MeTa/lJIndecKast), KpUCcTaainyecKast
peliéTKa, KOppO3usi MeTalIoB, CIUIaBbl, CKOPOCTb
XUMHAYeCKOU peakuuy, rpeJesibHO JOTyCTUMast
koHLeHTpauus [TJK BeljecTBa;

WITIOCTPUPOBaTh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKHX
TOHSITUA W TIPUMEHSTb 3TH TIOHATUS TIPU  OMUCAHUU
BeIIeCTB 1 UX TpeBpallleHu;

WCTIO/b30BaTh XUMHUUECKYI0 CHMBOJIMKY [i/isi COCTaBJIeHUsI
(opMyJ1 BellleCTB ¥ ypaBHEHUM XUMUUECKUX peaKLui;
OTIpeZieNATh ~ BAJIEHTHOCTb U CTeNeHb  OKHUCJIEHUS




XUMWYECKUX JJIEMEHTOB B COeJVHEHWSIX Ppa3/TMYHOTO
COCTaBa, MPUHAMJIEKHOCTb BeIIeCTB K OMNpeJeiEHHOMY
KJIacCy COoeAVHeHUN 10 ¢opMysiaM, BUA XUMUUYEeCKOH
cBs3U  (KOBajlleHTHasl, HWOHHas, MeTa/ylnueckasi) B
HEeOPTaHWYeCKWX  COeAWHEHWsX, 3apsifi HWOHAa 10
XUMWAYeCKOW ¢opMysie, XapakTep Cpeibl B BOJHBIX
pacTBopax HeopraHuYecKux CoeVHeHHH, THUI
KPHUCTa/JTMUeCKON PeI&TKH KOHKPEeTHOTO BelecTBa;
packpeiBaTb cmbIca Ilepuogudeckoro 3akoHa [. U.
MeHzieneeBa W JIeMOHCTPUPOBAaTh ero ITOHWMaHUe:
OMHMCBIBaTH W  XapakTepu3oBaTh TabmuuHyr Qopmy
[Nepuopuueckoil  cHUCTEMBbI XUMUUYECKHUX  37IeMEHTOB:
pa3/nyaTh MOHATHS «TJlaBHas noArpymnmna (A-rpynma)» u
«robounass moArpynma (B-rpymma)», Manble u Oomblive
TEepUO/Tbl, COOTHOCUTb 0003HAUEHHUs, KOTOPhIe UMEIOTCS B
MepuoINYecKoi Tabnuie, C YHCJIOBBIMU
XapaKTepUCTHUKAaMUA  CTPOEHUsi aTOMOB  XHMHUYeCKHUX
3/IeMeHTOB  (COCTaB U 3apsii sApa, o0Ijee YKCIO
3/IeKTPOHOB U pacrpefjesieHue HUX TI0 37eKTPOHHBIM
C/10sIM), OOBSACHATEL O0II[e 3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB 3/IeMEHTOB W WX COeJUHEHHWM B TpefiesiaX MasibiX
MepUO/IOB U TJaBHBIX TIOATPYIIT C YUETOM CTPOEHUSl UX
aTOMOB;

KJIaCCU(QULIMPOBATh XUMHUUecKre 3/1eMEeHTHI,
HeopraHuyeckue BeIlecTBa, XUMHUeCKre peakiuu (1o
YMCIY W COCTaBy YYacTBYIOLIMX B peakLUWd BeLIecTB, T10
TersioBoMY 3¢ deKTy, 1o U3MeHeHUI0 CTerleHel OKUC/IeHuUs
XUMUUECKHX 371eMEHTOB);

XapaKTepu30BaTh (OMMCHIBAaTH) 00IMe U crielbudecKue
XUMHWUeCKre CBOWCTBA TIPOCTBHIX M CJIOXHBIX BeEIIeCTB,
TIOATBEP)KAAsh OMMCaHWe TIPUMepPaMH MOJEKYJISPHBIX U
VWOHHBIX ypaBHEHUN COOTBETCTBYIOLIUX XUMHUECKHUX
peaxwui;

COCTaB/ISITh YPaBHEHHUsI 37IeKTPOIUTUUECKON [HUCCOLMalun
KHUCJIOT, INefiouedl u cosiell, TMOJHbIE W COKpalléHHbIe
ypaBHEHUs] peakUuii HMOHHOrO oOMeHa, ypaBHeHHs
peaxiuii, TO/ITBEPIKAAIOIIAX Cyll[eCTBOBaHHe
TeHeTHUeCKOW CBSI3M MEXXJY BeIlecTBAMUA Pas3/IMUHbIX
K/1acCOB;

pacKpbIBaTh CYITHOCTh OKHUCJIUTE/IbHO-
BOCCTAaHOBUTEJIEHBIX PeakLWii TOCPe[CTBOM COCTaBJIeHUsI
3JIEKTPOHHOTO 0ajlaHCca 3TUX PeakIvii;

TPOTHO3UPOBATh CBOMCTBA BEI[ECTB B 3aBUCUMOCTH OT WX
CTPOEHUs, BO3MOXXHOCTH  TIPOTEKaHWsI  XUMHYeCKHX
TpeBpallieHnii B Pa3/InUHbIX yCIOBUSX;

BBIUUC/ISITE OTHOCUTENIBHYIO MOJIEKY/ISIDHYIO U MOJISIPHYHO
Macchl BellleCcTB, MaCCOBYIO [IO/IF0 XUMUYECKOTO 37ieMeHTa
o Qopmyre coequHeHUs, MacCOBYIO [IOJII0 BeIllecTBa B
pacTtBope,  TPOBOAWTH  PacyéTbl TI0  YPAaBHEHWIO
XUMHUUECKOU peakiuy;

cobJTro/1aTh TIpaBwIa TI0JTh30BaHUS XUMUUECKOH TIOCY/I0H 1
nabopaTtopHbiM  000pyZOBaHWEM, a Takke TpaBUIa
obparieHUss € BeleCTBAMH B COOTBETCTBHU  C
WHCTPYKUUSIMA 10  BBIMOJHEHUIO  J1aDOpPaTOPHBIX
XUMWYECKUX OMBITOB [0 TIO/iyUYeHWI0 W COOUpaHUIo
ra3000pa3HbIX BellleCTB (aMMUaKa 1 YTIeKUCIIoro ras3a);
MPOBOJIUTh peaklUy, TOATBep)KJaloliie KaueCTBeHHbI
COCTaB pA3/MYHBIX BeIeCTB: pAaCIO3HABaTh OIBLITHBHIM
nyTéM XJIOpHJ-, OpoMua-, Moaua-, KapOboHaT-, docdart-,
CUHKAT-, Cy/ibdar-, TUJPOKCH/-UOHBI, KATUOHBI aMMOHUSI




U HOHbI W3YUYEHHBIX METa/JIOB, IPUCYTCTBYIOIHE B
BO/IHBIX PacTBOpaxX HEOPraHUYeCKUX BEIeCTB;

TPUMEHSATh  OCHOBHBIE  OMepalil  MBICTUTETHLHON
JesITelTbHOCTH — aHa/lu3 ¥ CUHTe3, CpaBHeHHe, 000011eH e,
CUCTEMATH3al[vi0, BhISIB/IEHWE TPUUYUHHO-C/Ie/ICTBEHHBIX
CBsI3eM — /711 U3YUeHUsI CBOWCTB BELIECTB U XUMHUUECKUX
peaki[iii, ecTeCTBEHHO-HAyuYHble MeTO/[bl TI03HAHUS —
HaOmmoZieHne, U3MepeHUe, MOJe/TMPOBaHUe, KCTIEPUMEHT
(peanbHBIN U MBIC/IEHHBIH).

Xumus

10-11

Pabouas
mporpaMma 1o
XUMHH TIOf
pefakiuen
0O.C.I'abpuensita

(ba3oBbIii
YPOBEHB)

[lporpaMmMa MO0 XWMHM Ha YpPOBHE CpeJHEero oOIero
obpa3oBaHusa paspabotaHa Ha ocHoBe deziepaabLHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHHH B
Poccuiickoii ®epepaiiun», TpebOBaHUN K pe3yjabTaTaMm
0cBoeHHsi (efepanbHOM 00pa3oBaTeNbHOM  TPOTPaMMBI
cpenHero  obmiero  obpaszoBanus  (©@OIT  COOQ),
npefcraBieHHbIx B DefepasbHOM — TOCYAapCTBEHHOM
obpa3oBatenbHOM ctangapte COO, ¢ yuétom Konreniuu
nperofiaBaHusi  yyebHoro  mpeaMera  «XUMHS» B
obpasoBaTe/bHbIX OpraHu3anusx Poccuiickoii deseparyy,
peasM3yIoIIuX OCHOBHbIe 00pa3oBaTe/IbHbIe POrPaMMBbI, U
OCHOBHBIX TM0JI0KeHUH «CTpaTeruu pa3BUTHSI BOCTIMTAHUS
B Poccuiickoii ®epepaumu Ha nepuof Ao 2025 ropa»
(Pacniopspkenue IMpaButensctBa PO ot 29.05. 2015 Ne 996
-p.).

OcHOBY MOAX0/0B K pa3paboTKe IporpamMMsl I10
XUMUM, K OmpejiesieHNt0 o6mieli crpaterud o0yueHus,
BOCIIMTaHUS W Pa3BUTHUs OOYyYalOIIUXCS  CPeACTBAMHU
yuebHOro mipegmera «Xumus» Anas 10-11 kmaccoB Ha
0a30BOM ypOBHe COCTAaBW/IM KOHLIENTYasIbHbIE TTOJIOXKEHHS
®I'OC COO o B3auMO0OYC/IOBIEHHOCTH  I[eJIel,
CoJiep>KaHusi, pe3y/lbTaToB 00ydeHWss U TpebOBaHUU K
YPOBHIO TIOATOTOBKH BBITTYCKHUKOB.

XuMuueckoe obpa3oBaHnue, noslyyaeMoe
BBIITYCKHUKaMU  001meoOpa3oBaTensHON — OpraHU3aLiy,
SIBJIIETCSI HEOThEMJ/IEMOH YacThio MX 00pa3oBaHHOCTH. OHO
C/IY)KUT  3aBeplIaloIdM  9TalloM  peaju3alid  Ha
COOTBETCTBYIOIL[eM eMy 0a30BOM YpOBHe K/THOUeBBIX
L[EHHOCTeH, MPUCYIIUX 11eJIOCTHOW CUCTeMe XUMHUeCKOro
oOpa3oBaHMs. ITH LIEHHOCTH KacaloTCsl TT03HAHUS 3aKOHOB
NpYpoAbl, (GOPMUPOBaHUS MHPOBO33DeHUsT W 00Lei
Ky/lbTypbl ~ Ue/lioBeKa, a  TakkKe  9KOJIOTUYeCKH
000CHOBAaHHOTO OTHOUIEHUSI K CBOEMY 37I0POBBIO U
NIPUPOJHON cpefie. PeanusyeTcst xuMuueckoe obpa3oBaHue
00yuaroIuXcsl Ha yPOBHE CpeJIHETro 00Iero oobpa3oBaHus
cpecTBaMM yueOHOTo mpeMeTa « XUMUsI», CO/lep>KaHue U
TIOCTPOEHHEe KOTOPOTO Orfpefie/ieHbl B IpPOrpaMme  T10
XUMHHU C YYETOM CITeLU(UKN HayKd XMMHH, e€ 3HaueHus B
TI03HaHUM TIPUPO/bI U B MaTepuaabHOW KM3HU 00I1jecTBa,
a Takke C YyuéroM OOmMUMX Le/nell U TPUHLIUIIOB,
XapaKTepU3yIOILIUX COBPEMEHHOe COCTOSIHWE CHCTeMbI
cpepHero  obmjero  obpa3oBaHuss B PoccuiicKoi
Depepanuu.

XUMUs KaK 3/1eMEeHT CHCTeMbl eCTeCTBEHHBIX HaykK
urpaetT ocoOyr po/ib B COBPEMEHHOM IMBW/IW3alvH, B
CO3/jaHMM HOBOW 0a3bpl MarepuanbHOW KynbTypel. OHa




BHOCUT CBOM BK/JaZi B (OPMHUDOBaHUE pal[MOHAILHOTO
HayyHOro  MbIIJIEHHs, B  CO37laHue  11eJIOCTHOrO
TIpe/iCTaB/eHUs] 00 OKPY’)KaroIeM MUpe KaK O eIUHCTBe
IIPYPO/IbI Y UesioBeKa, KoTopoe (GOpMUPYETCs B XMMUHU Ha
OCHOBe TIOHMMaHUS BeIIleCTBEHHOT'0 cocTaBa
OKDY’KaloIller0 MHpa, OCO3HAHUSI B3aWMOCBSI3U MeXY
CTPOEHMEM BellleCTB, UX CBOWCTBAMH M BO3MOXHBIMU
00s1acTIMU TIpIMEHEHWSI.

TecHo B3anMOJelCTBYs C APYTUMH eCTeCTBeHHBIMU
HayKaMH, XMMHsI CTajla HeOTbeMJIEMOM 4acCTbH0 MHPOBOU
KYJIbTYPbI, HeOOXOAUMBIM YC/IOBUEM YCIIEIIHOTO TPyZAa U
JKU3HU KaxJoro uieHa obmiectBa. CoBpeMeHHasi XMMHUS
KaK Hayka co3ujarejibHas, KaK HayKa BBICOKHUX
TEXHOJIOTMM HampaB/ieHa Ha pellleHWe I100aJbHbIX
npobsieM  yCTOMUMBOTO  pa3BUTHS  UYelioBeyeCTBa —
CbIPDHEBOM, 3HEpPreTUYecKOl, MHUIEBOH, SKOJ0THUecKoi
6e301acHOCTH M OXPaHbl 3/J0POBbSI.

B cooTBeTCTBUM C OOLIMMU 1ie/ISIMU Y TIPUHLIATIAMHU
cpesHero o6mjero obpa3oBaHMs Cojiep)KaHHWe TIpejMeTa
«Xumus» (10-11 knaccel, 6a30BbI YPOBEHb W3YUEHUS)
OPUEHTHPOBAHO TIPEUMYIIIECTBEHHO Ha OOIIEKY/IbTYPHYIO
TIOJTOTOBKY  OOYyYaroluxcs, HeoOXOAUMYI0 UM  [iJIs
BBIPAOOTKM MHPOBO33D€HUECKUX OPHEHTHPOB, YCIIEIIHOTO
BKJ/TIOUEHUS B )KH3Hb COLIMYMa, NPO/I0/DKeHNsI 00pa30BaHus
B Pa3/IMYHBIX 00/1aCTSX, He CBSI3aHHBIX HETIOCPEJCTBEHHO C
XUMUeH.

CocTaB/stolMMA - TipeiMeTa  «XUMHS»  SBJSIFOTCS
0a3oBble Kypchl — «Opranuueckasi Xumusi» U «O0rmas u
HeopraHu4yeckass XUMWs», OCHOBHBIM  KOMIIOHEHTOM
COZlepyKaHusI KOTOPBIX, SIBJISIOTCS OCHOBBI 6a30BOM HAayKH:
CUCTeMa 3HaHMM II0 HEeopraHuvyeckond xumuM (C
BK/IFOUEHMEM 3HAaHWU 13 0OIeld XWMHH) U OpraHu4ecKoi
xumMuHi. PopMUpOBaHME [AHHOM CUCTeMbl 3HaHWM NpHU
u3yyeHMH TipegMeTra  obecrieurBaeT  BO3MOXKHOCTb
pPacCMOTpeHMsI BCEr0 MHOT000pasusi BeleCTB Ha OCHOBE
OOLMX MOHSATUM, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa cojep>kaHusi KypcoB — «OpraHuyeckas
xumusi» W «OOmjass W  HeopraHWueckass XUMHS»
chopMupoBaHa B TMporpaMMe II0 XWMWU Ha OCHOBe
CHCTEMHOT'0 TIOAX0/a K M3yueHHI0 yueOHOTO Marepuana U
00yC/ioB/IeHa WCTOPUUYECKU OOOCHOBAHHBIM Pa3BUTHEM
3HaHUI Ha onpe/le/IEHHbIX TeOpeTHUYeCKrX ypoBHsX. Tak, B
KypCe OpraHMYecKoll XMMHH BeljeCTBa PacCMaTpPUBAKOTCS
Ha YpOBHE KJIaCCUUeCKOW TeOPUU CTPOEHUsI OPraHnYeCKHX
Coe[IMHEHU!, a TakKe Ha YPOBHE CTeDPeOXMMUYECKUX U
3/IEKTPOHHBIX TIPeACTaBA€HWM O CTPOEHWH BeIeCTB.
CaefieHns1 00 M3y4yaeMbIX B Kypce BellleCcTBaxX [alOTCS B
Pa3BUTHH — OT yTJIEBOZOPOJOB /10 CJIOXKHBIX OMO/IOTMYeCKU
aKTUBHBIX COeJMHeHWH. B Kypce opraHM4yecKod XUMHU
NOyYyaroT pasBUTHe C(OpPMUPOBaHHble Ha YPOBHe
OCHOBHOTO  00uiero  o0Opa3oBaHWsl — TepPBOHAYa/bHbIE
TIpe/iCTaB/IeHUs 0 XUMUYeCKOH CBSI3Y,
K/1acCU(UKAIIMOHHBbIX TPU3HAKaX BeLeCcTB, 3aBUCUMOCTH
CBOWCTB BeIIeCTB OT WX CTPOEHUS, 0 XUMHUYeCKOU
peakLuu.

IMop, HOBBIM yIJiOM 3peHHsi B mpegMmere «XUMUS»
6a30BOro ypoBHSI pacCMaTpUBaeTCsl U3yUeHHbIM Ha ypOBHe
OCHOBHOTO  00I[ero  00pa3oBaHUS  TEOPETHUUECKUH
MaTepuan U (DaKTOJOTMUYECKWe CBeIeHUsS O BeIecTBax U
XUMWYeCKOM peakru. Tak, B 4aCTHOCTH, B Kypce «Obiijas




u HeopraHuyeckast XUMUSD» obyuaromumcst
TIPe/IOCTaB/IsIeTCs]  BO3MOXKHOCTh ~ OCO3HAaThb — 3HaueHHe
MepUO/INUeCKOT0 3aKOHa C  OOIeTeopeTHUecKux |
MeTO/J0/I0TUeCKUX TIO3ULUH, riy6xe TIOHSTh
WCTOpHUECKOe H3MeHeHHe (DYHKLMI 3TOrO0 3aKOHAa — OT
obobmatoreti 10 00BSICHSIOIIEH U TPOTHO3UPYIOLIEH.

EfuHas crcTeMa 3HaHUM O BayKHEMUIITHMX BeIleCTBaX,
WX COCTaBe, CTPOEHUH, CBOWCTBAX W MPUMEHEHUH, a TaKKe
0  XMMMYeCKMX  peaklusix, UX  CYIIHOCTM U
3aKOHOMEPHOCTSIX MPOTeKaHHsl JJOTOoMHsAeTCsl B Kypcax 10
u 11 KjaccoB 3/1eMeHTaMM COJEp’KaHWs, HMeroLUMU
KyJbTYPOJIOTUYECKUM W TPUKIAJHOM XapakTep. OITH
3HAHUS CMIOCOOCTBYIOT MOHUMAHHIO B3aWMOCBSI3M XUMUH C
OPYTMMH  HayKaMM,  pacKkpblBalOT €€  polb B
T03HABATe/ILHOM U MPAKTHUECKOU JesTeTbHOCTH YeT0BeKa,
CMOCOOCTBYIOT ~BOCITUTAHUIO YBa)KeHUs K  TIPOLieCCy
TBOpUeCTBA B 00/IaCTH TEOPUHM W  TPAKTHYECKUX
TIPUJIOXKEHUM XUMUH, TOMOTAl0T BBIITY CKHUKY
OPHMEHTHPOBAThCs B O0LL|ECTBEHHO U JIMUHOCTHO 3HAUMMBIX
npobsiemMax, CBA3aHHBIX C  XAMHeH, KPUTUYECKU
OCMBIC/TMBAaTh WHQPODMALMI0 W TIPUMEHSTb e€  [iJIs
TIOTIO/IHEHUST 3HAHUM, pelleHHsT WHTe/NNeKTyalbHbIX |
9KCTIepUMeHTaIbHbIX MCC/Ie0BaTe/bCKUX 3a7ad. B menom
cofiep)kaHue yueGHOro mpesmera «XHMHs» [AHHOTO
YPOBHSI M3yueHHs OPUEHTHMPOBAHO Ha (opmHpoBaHHe Yy
o0ydJaromuxcsi ~ MHUDOBO33DEHUECKOM  OCHOBBI /ISt
TTOHUMaHUS dbumocockux  ujel, TakKMX  Kak:
MaTepuabHOe eIMHCTBO HEOpraHu4ecKoro u
OpraHrny4ecKoro Mupa, 00yc/10B/IeHHOCTb CBOWCTB BelleCTB
WX COCTaBOM U CTPOEHHEM, I103HAaBaeMOCTb IPUPOJHBIX
sIBJIEHWHN MyTEéM 3KCIepUMeHTa M pellieHUsi TTPOTHBOpeYrit
MeXZy ~ HOBbIMH  (akTaMu U TeOpeTHUeCKUMH
MpeJroChlIKaMH, OCO3HaHWe PpOJIM XWUMHU B DeLIeHHH
9KOJIOTMUeCcKUX TpobsieM, a Takke mpobsieM cOepeskeHUst
JHEPreTHUeCKUX PpecypCcoB, CbIpbs, CO3/laHUSl HOBBIX
TEeXHOJIOTUM ¥ MaTepUasoB.

B nnaHe pereHust 3a/jau BOCITUTAHMS, Pa3sBUTHS U
conpany3anuy 00yJaromuyXcsi PUHSATBIE TTPOrPaMMOM 110
XUMWAW  TIOAXO[bl K ONpeJeNeHHI0  COJiepXKaHusl |
TIOCTPOEHHSI TIpeIMeTa TpeyCMaTpUBalT GOpMHUpPOBaHKe
YHUBEPCAJbHBIX Y4YeOHBbIX [eHCTBUH, MMeIoIUX Oa30Boe
3HaueHue Jisl Pa3/MYHbIX BHZIOB [IeSTe/IbHOCTH: pellieHust
npobsiem, TIOWCKa, aHamm3a W 06paboTku wmHbOpMaryy,
HeoOXOJUMBIX [I7Is TIPUOOPEeTeHHs OTbITa TIPAKTHUECKOW U
HCC/IeIoBaTe/IbCKON ZesiTe/TbHOCTH, 3aHUMaAIOIel BakHOe
MECTO B TIO3HAaHUM XUMUH.

B mpaktuke mperiofiaBaHusi XMMHM Kak Ha ypOBHe
OCHOBHOT0 00Immero o6pa3oBaHus, TaK W Ha YPOBHE
cpegHero obujero 00pa3oBaHus, TIPU  OMpefeeHUuN
co/lep)KaTe/IbHOM  XapaKTepUCTUKU  Liejiell  u3yueHus
rpeJMeTa HarpaBleHHEeM TIepBOCTENeHHON 3HAaYMMOCTH
TPaJIMLIMOHHO  TIpU3HAaéTcs  (opMHUpOBaHHWE  OCHOB
XUMHUECKOM HayKM Kak 00/acTH  COBPeMEeHHOTO
eCTeCTBO3HaHUS, NPAKTUYECKOM /1esiTeTbHOCTU uesioBeKa U
KaK OZIHOTO M3 KOMIIOHEHTOB MHPOBOM KynibTypel. C
METOAMYECKOM TOUKM 3peHHs Takod ToAxXo[ K
OTpefie/IeHUI0  Liesiell  M3yueHHsl TIpejMeTa  SIB/ISIETCS
BITOJTHE OTIPaBJJAHHBIM.

CornacHo [JaHHOM TOUKe 3peHHs I[JIaBHBIMU
ne/sMM HW3yYeHWsi TpeAMeTa «XuMHs» Ha 0a3oBoM




ypoBHe (10 -11 kJ1.) ABISAIOTCA:

(dopMupoBaHWe CHCTEMbl XMMHUYECKMX 3HAaHHUM Kak
BaKHeM1Iei COCTaB/ISIIOIIeN eCTeCTBeHHO-HayUHOU
KapTHHBl MHPa, B OCHOBE KOTOpOM Jie)kaT KIIFoueBble
TOHATHSI, (yHAaMeHTalbHble 3aKOHBI U TEOPUM XUMMHU,
OCBO€eHMe si3bIKa HayKH, yCBOeHHe U OHUMaHKe CyLHOCTH
JOCTYITHBIX 00001eHn MUPOBO33PEHUYECKOT0 XapaKTepa,
03HAaKOMJIEHHE C UCTOPUEeH UX Pa3BUTHS U CTAHOBJIEHUS;
dbopMrpoBaHue U pa3BUTHe TpeACTaBAeHUNA O HayUHBIX
MeTOZlax TI03HaHWsI BelLeCTB M XUMHWYeCKUX peakLui,
Heo0XO0MMBIX JJ1s1 npuobpeTeHust yMeHUH
ODUEHTHPOBAThCS B MHpe BeI[eCTB W XUMHYECKHX
sIBJIEHWH, UMEIOIMX MeCTO B TIpUPO/ie, B TIPAKTUUECKOW U
TIOBCETHEBHOM »KW3HM;

pa3BUTHe YMEHHUH U CTIOCOOO0B JieATeTbHOCTH, CBSI3aHHBIX C
HabstoieHreM u oOBsicHeHHEeM XHMHUYECKOT0
JKCTIepUMEHTa, COO/Io/IeHeM  MpaBwi  6e30macHoro
obpairieHus C BelecTBaMu.

Hapsizy ¢ aTiM, cofep)kaTenbHasi XapaKTepHUCTHKa
Lenell ¥ 3afay W3ydyeHus TNpeAMeTa B TIporpamme II0
XUMHU yTOUHEHa U CKOPPeKTHpOBaHa B COOTBETCTBUU C
HOBBIMU TIPDUOpPHUTETaMH B CHCTeMe CpejHero ooOiiero
obpa3oBanusi. CerosHsi B TMpenofiaBaHUd XUMUU B
OobIIIel CTeNeHW OTAAETCS MpeAroUTeHHe TTPAKTUUECKOM
KOMITOHEeHTe COJiep>KaHus1 00yueHus], OpHeHTHPOBAHHOM Ha
TIOJTOTOBKY BBIITy CKHHKA 00111e00pa3zoBaTeIbHOM
OpraHv3alvy, Biajewoliero He HabopoM 3HaHUWM, a
(YHKUMOHANMBHOW TPaMOTHOCTBIO, TO eCTh CIoco0aMyd U
YMEeHMSIMU aKTHBHOTO TIOJyueHHUs] 3HAHWN U NpPUMeHeHUst
VX B peaslbHOM JKM3HU [|JIs PellieHusT TPaKTHUeCKHX 3a/1au.

B CBs3U C 3TUM MU U3yYeHHUH TIpeAMeTa «XUMHs»
JOMMHHpYIOIIlee 3HaueHWe MPUOOpPeTAloT Takhe Leau M
3afayy, Kak:
ajanranys oOyvaloolmxcs K YCAOBUAM  JJUHaMUYHO
Pa3BUBAOLEroCsi MUpa, POPMHUPOBaHKE WHTE/IEKTYaTbHO
Pa3BUTOM JIMUHOCTH, TOTOBOM K C€amMooOpa30BaHMIO,
COTPYJHUYECTBY, CaMOCTOSITeIEHOMY TIPUHSTHIO
TPAMOTHBIX ~ pelleHWHd B  KOHKDETHBIX JKM3HEHHBIX
CUTYaLUsIX, CBSA3aHHBIX C BelljeCTBAMU U UX [TPUMeHeHHeM;
¢dopMupoBaHre y OOy4YarOI[UXCS K/IFOUEBBIX HAaBBIKOB
(KHOUYeBBbIX KOMIIETEHIIUM), UMEIOLUX yHUBepCa/JbHOe
3HaueHue Jijisl Pa3/MYHbIX BUZIOB [IeSTeIbHOCTH: pellieHust
npobsiem, TIOMCKa, aHaau3a W 00paboTku mH(OpMaLyy,
HeoOXOUMBIX [JIsi NpHoOpeTeHUsl OMbITa [esTe/bHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOe MeCTO B TO3HAaHWU XMMHH, a
TaKkKe [y OLEHKA C TI03ULWHA  3KOJIOTMYecKoi
6e301acHOCTH XapakTepa B/MSHHS BEIL{eCTB U XUMHUECKHX
TPOLIECCOB Ha OPraHM3M UesioBeKa 1 IIPUPOJHYIO Cpeay;
pa3BUTHe 103HaBaTeIbHbIX UHTEPECOB, MHTE/UIEKTYa/IbHbIX
Y TBOPYECKHUX CIIOCOOHOCTEH 00yUaromuyxcsi: CriocOOHOCTH
CaMOCTOSITeNIEHO TPUOOpeTaTh HOBBIE 3HAHUS 10 XWUMHU B
COOTBETCTBUU C YKU3HEHHBIMU NOTpeOHOCTAMH,
WCTO/Ib30BaTh COBpeMeHHEbIe rH(pOPMaLOHHbIE
TEXHOJIOTMM JJIs1 TIOMCKa M aHa/iu3a yuyeOHON M Hay4HO-
MOy IIPHOYM MH(GOPMAI[UU XUMUUECKOTO COZIepyKaHus;
¢bopmupoBaHWe W pa3BuUTHe Y  OOydYarommxcs
acCOLMaTUBHOTO u JIOTUUEeCKOro MBIILITEHYS],
HabmoaTeTbHOCTH, cobpaHHOCTH, aKKypaTHOCTH,
KOTOpble 0COOEHHO HeoOXOAWMBI, B YaCTHOCTH, IIpH
TJIaHUPOBAHUM " TMIPOBeJIeHNH XUMHUYECKOT0




IKCTIepPUMEHTa;
BOCMIUTaHWE y  OOydYaroluxcs  yOeXXJAEHHOCTH B
T'YMaHUCTUUECKOW HalpaB/eHHOCTH XWMHM, €€ Ba)KHOM
posii B pellieHUM T/100anbHbIX 1pobeM palioHaIbHOTO
TPUPOZONO/Ib30BaHMsL,  TOTMOJIHEHHSI  SHEepPreTUYecKux
pPeCYypCOB M COXPaHeHWsl TIPUPOJHOTO  PaBHOBECHS,
0CO3HaHUSI He0oOXOAUMOCTH Oepe)KHOTO OTHOIIEHUS K
TpUpPOJie M CBOEMY 37I0POBBIO, a TakKe TPHOOpeTeHus
OIIbITa MCII0/Ib30BaHUs [10/1yUeHHbIX 3HAHUH J/1s1 IPUHATUS
IPaMOTHBIX DelIeHWil B CUTyalusiX, CBSI3aHHbIX C
XUMHAYECKUMHU SIBJIEHHSIMHU.

B yuebGHoOM TiaHe cpeziHero oOirjero oOpa3oBaHus
npeaMeT «XuMusi» 0a30BOr0 ypOBHS BXOJUT B COCTaB
nipeAMeTHOM 06/acTh «EcTecTBeHHOHaYYHBIE TIPEIMETHI».

OO1ee yKMCI0 YacoB, OTBEJEHHBIX MJISI W3yueHUs
XUMHUM, Ha 0a30BOM ypoBHe cpegHero  o0Iero
obpa3oBanus, cocTapisier 68 yacos: B 10 kacce — 34 yaca
(1 yac B Hepento), B 11 knacce — 34 yaca (1 yac B Heie/io0).
Pabouast mporpamMma yueGHOro Kypca opHeHTHpOBaHa Ha
vcriosnb3oBanue YMK mnoj peaakiueit
O.C.I'abpuensnHa: 1.0.C.I'abpuessiz,
N.I".Octpoymos, C.A.CnagkoB. Yuebuuk Xvmus 10
knacc, Mocksa «IIpocserjenue» 2023
2.0.C.I'abpuensH, N.I'.Octpoymos, C.A.CrafikoB.
Yuebnuk Xumus 10 kmacc, Mocksa «IIpocBeljeHre»
2024 @®T'OC COO ycraHaBnuBaeT TpeOOBaHUS K
pe3yJsibTaTaM OCBOEHHs 00yUarOMMHCS TIPOTPaMM
cpeziHero ob1ero 06pa3oBaHus (JIAUHOCTHBIM,
MeTarnpeJMeTHbIM U IipeiMeTHbIM). HayuHo-
MeTOJMueCKOl OCHOBOM /151 pa3paboTKY M1aHUPYeMbIX
pe3y/IbTaTOB OCBOEHUsI IPOTpaMM CpeiHeTo o0Iero
00pa30BaHus SIB/ISIETCS] CUCTEMHO-/1eSITeTbHOCTHBIN
nojgxos. B cooTBeTCTBUM C CHCTEMHO-ZEATebHOCTHBIM
MOJXO/I0M B CTPYKTYyp€e JIMUHOCTHBIX pe3y/IbTaToB
OCBOEHUS TIpeiMeTa «XHMMUsI» Ha YPOBHE CpeJjHero
ob11ero o6pa3oBaHys Bb/je/IeHbl CleflyIoliye
COCTaBJISIIOIIYE: OCO3HAHUe 00yUYarOLUMUCS POCCUICKOMN
rPaXJaHCKOM WIEHTUUHOCTH — TOTOBHOCTH K
€aMopa3BUTHIO, CAMOCTOSITeJILHOCTH U CaMOOIIpe/ie/leHHI0;
Ha/IMYKe MOTHBALIMH K 00yUYeHHIO;

LieJieHarpaBjaeHHOe Pa3BUTHe BHYTPeHHUX yOeKaeHniH
JIMYHOCTU Ha OCHOBE KJTFOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPaAULIMI 0a30BOM HAYKW XUMHM;
TOTOBHOCTB U CITIOCOOHOCTE 00yUaroIMXCst
PYKOBOZICTBOBAThCSI B CBO€H /lesiTe/IbHOCTH LJeHHOCTHO-
CMBIC/IOBBIMU yCTAHOBKaMH, MPUCYIIMMU 11eJIOCTHOU
cHUcTeMe XMMHUecKoro oopasoBaHust; Halmure
TMIPaBOCO3HAHKS 3KOIOTUUECKOU Ky/IbTYPhI U CIIOCOOHOCTH
CTaBUTH LIe/IM U CTPOUTD >KU3HEHHBIE T/TaHblI.

JINYHOCTHBIE ~ pe3y/bTaThbl OCBOEHHSI TpeAMeTa
«XUMHsI»  JOCTHTalOTCA B e[WHCTBe yueOHOW W
BOCIIMTATeIbHON  [IeITeIbHOCTH B COOTBETCTBHU  C
IYMaHUCTHUECKUMH,  COI[MOKY/IbTYDHBIMH,  IyXOBHO-
HPaBCTBEHHBIMU 1[eHHOCTSIMU W HJjea/laMH POCCUHCKOTO
IPaXJAHCKOTO O0INecTBa, TPUHATBIMA B  OOLIECTBe
HOpMaM{ U TIPaBU/IaMH TIOBE/IEHUS], CIOCOOCTBYIOIIUMH
Tnporieccam CaMOTIO3HaHUS, CaMOpPa3BUTHS u
HPABCTBEHHOTO CTAHOBJIEHHS IMYHOCTH O0YYAFOIIMXCSI.




JINUHOCTHBIe pe3y/bTaThl OCBOEHUs TIpeAMeTa
«XuMHs»  OTPaKalOT  CPOPMHUPOBAHHOCTb  OTBITA
MO3HaBaTe/JIbHOW W TIPAaKTHUeCKOW  JesiTelTbHOCTH
o0yyaroImuxcsi 10 peanu3aluM TPUHATHIX B 0OIecTBe
LIEHHOCTeH, B TOM UHMC/Ie B YaCTH:

1) rpa)kJaHCKOr0 BOCHUTAHUS:

0CO3HaHUs obyuaromumMucs CBOHX
KOHCTUTYLIHOHHBIX TIpaB U O0S3aHHOCTEH, YBa)KeHUsI K
3aKOHY U IIPaBOINOPSAIKY;

TpeJCTaB/eHus! O COLMANbHBIX HOPMax U IpaBuiax
ME>K/TMYHOCTHBIX OTHOILIEHUH B KOJI/IEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOU
JeATelbHOCTA TPU  CO3JaHUM  y4YeDHBIX  TPOEKTOB,
peleHMyd  yueOHBIX W TIO3HaBaTe/NbHBIX  3a7ady,
BBITOJIHEHUY XUMUUECKUX 3KCIIEPUMEHTOB;

CMOCOOHOCTA TIOHMMaTb YW TIPUHKAMATh MOTHUBHI,
HaMepeHUsl, JIOTUKY M apryMeHTbl [DYTruUx IIpU aHaau3e
Pa3/IMYHBIX BUZIOB yueOHOM JiesaTeTbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHUA:

LIEHHOCTHOT'O OTHOLIEHUS K HWCTOPUYECKOMY U
Hay4YHOMY Hac/IeZui0 0TeUeCTBeHHOW XUMHUM;

yBaKeHHsT K TIpolleccy TBopuectBa B obmactu
TeOpUH M MPaKTUUeCKOro TIPUMeHeHHsI XUMUH, 0CO3HAHUsI
TOrO, UTO /JIOCTVDKEHUs] HAyKU eCTb pe3y/bTaT JAJUTebHbIX
HabmoeHni, KPOTOT/IUBbIX 9KCTIepUMEeHTa/IbHbIX
TIOMCKOB, TIOCTOSTHHOTO TPY/Aa YYEHBIX U TIPAKTHUKOB;

MHTepeca U 1103HaBaTe/bHbIX MOTHBOB B I10/1yUeHUH
Y TOC/eAyiomeM aHanuse HUHGOpPMALKK O T[epefoBbIX
JOCTWKEHUSIX COBPEMEHHO! O0TeueCTBeHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHA:

HPaBCTBEHHOI'0 CO3HAHUs, 3STUYeCKOro NOBe/leHN;

CrIOCOOHOCTH OLIeHMBAaThb CUTYAlL[UM, CBSI3aHHBIE C
XUMWYEeCKUMH SIBJIEHUSIMM, W TIPUHMAMATb OCO3HaHHbIE
pellieHHsl, OPUEHTUPYSICb Ha MOpa/bHO-HPABCTBEHHbIE
HOPMBI U 1|eHHOCTH;

TOTOBHOCTH  OLleHWBaThb CBOE TIOBefieHWMe U
TOCTYIIKA CBOUX TOBapulllell C MO3ULMI HPaBCTBEHHBIX U
MpaBOBBIX HOPM U OCO3HaHWE TIOC/IeACTBHUM  3TUX
IIOCTYIIKOB;

4) popMupoBaHUs KY/IbTYPHI 3/[0POBbSI:

MIOHMMaHUS 1|eHHOCTel 3710poBOro U 6Ge30macHoOro
obpa3a  KWM3HM, HEOOXOJUMOCTH  OTBETCTBEHHOTO
OTHOILIeHUs1 K  cobcTBeHHOMY — (U3WYecKOMy U
IICUXUYECKOMY 3[J0POBbIO;

cobmrosieHnst mpaBu Oe3omacHoOro obpareHust C
Bell|eCTBaMH B ObITY, TIOBCeZHEBHOM JKHU3HU U B TPYZOBOM
JesITeNIbHOCTH;

TIOHUMAaHUS [JeHHOCTH MPaBWI UHIUBUYAIbHOTO U
KOJUIEKTUBHOTO 06e30MacHOro TOBeJjeHUs] B CUTYyaLUsX,
YTPOXKAIOIIMX 30POBLIO U KU3HU JTIO/IeH;

OCO3HaHHUSl TOC/Ee/ICTBUM M HeNpUsTUS BpPeIHbIX
npuBblYeK  (yroTpeOneHHWss — ankoross, HapKOTHKOB,
KypeHHs);

5) TPy/10BOr0 BOCHIUTAHUS:

KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B yueOHO-
1CCIIe/10BaTe/IbCKON LesITeNIbHOCTH, 0011]eCTBEHHO
T0J1e3HOM, TBOPUECKOU U APYTUX BUJAX [leATeNbHOCTY;

YCTAHOBKM Ha akTHBHOe YyuacTue B pelleHUU
MpaKTUUeCKUX 3a/lad COLMaJbHOM HarpaB/eHHOCTH (B
paMKax CBOEro Kjacca, LIKOJIbI);




WHTepeca K TPAaKTHUeCKOMY M3yueHHWio mpodeccuit
pas3MYHOro pojia, B TOM YMC/Ie Ha OCHOBE TPUMEHEHHs
MpeIMETHBIX 3HAHUH 110 XUMUHY;

yBaXeHUs. K TPYZAY, JIIOASM TpyZAa U pe3yjbTaTaM
TPYZI0BOU [1eATe/bHOCTY;

TOTOBHOCTH K 0CO3HAHHOMY BLIOODY
WH/IUBU/IyaJIbHOM TpaekTopud o0Opa3oBaHus, Oyayiei
npodeccid W peanu3aliMid  COOCTBEHHBIX >KH3HEHHBIX
IUIaHOB C YUY€TOM JIMYHOCTHBIX MHTEpecoB, CriocoOHOCTel
K XMMUWH, UHTEPECOB U TIOTPeOHOCTeH 00ITeCcTBa;

6) 9K0/I0rMYeCcKOro BOCIIUTAaHHA:

9KOJIOTHUECKH I1e/1ecoo0pa3sHOr0  OTHOIIEHHS K
NpYpoZie, KaK WCTOYHWKY CYIeCTBOBaHUS >KU3HM Ha
3emrie;

TTOHUMAaHUS r7106a/1IbHOTO xXapakrepa
9KOJIOTMUECKUX  TpobsieM, B/AMSHUS ~ 9KOHOMHUYECKUX
TPOLIeCCOB HA COCTOSIHWE TIPUPOJHOM U COLMAIbHON
cpefbl;

0CO3HaHUs HeobXoIUuMoCTH WICTI0/Tb30BaHMUs
JOCTIDKEHWA ~ XUMWW  [JJIsI  pelleHus]  BOIPOCOB
paL[MOHAILHOT O ITPHUPO/IOTI0/Ib30BaHuS;

aKTUBHOTO HETIPUATHS [JeWCTBUM, TPUHOCSIINX
BpeJ, OKpY)Xawllel TMpUpOJHON  cpele,  yMeHHUs
NIPOTHO3MPOBaTh  HeOIarompusaTHbIE — SKOJIOTMUYeCcKHe
[10C/IeICTBUS npeApUHUMaeMbIX JleHiCTBUI u
npesjoTBpallaTh UX;

Ha/IMUMs Pa3BUTOTO SKOJIOTMYECKOTO MBIILITEHMS,

9KO0JIOTUUECKOH KYyJIbTYDHI, OITbITA AedaTe/JIbHOCTH
9KOJIOTUUECKOH HallpaB/IEHHOCTH, yMeHus
PYKOBOACTBOBATbCA UMK B T03HABaTe/IbHOM 5

KOMMYHHMKAaTUBHOU U COLMa/TbHOM MpakTHKe, CI0COOHOCTH
W yMeHWs  aKTUBHO  IIPOTHUBOCTOSATb  WUJE0JI0THUH
xeMohobuy;

7) leHHOCTH HAay4YHOr0 IT03HAHUS:

chopMHUPOBaHHOCTH MHPOBO33peHus],
COOTBETCTBYIOLIIEIO COBPEMEHHOMY YDOBHIO pa3BUTUS
HayKH 1 00111eCTBeHHOU TIPaKTHKY;

MOHUMAaHUSI  CIeUUPUKH XUMHMA KaK  HayKW,
0CO3HaHUsl eé pond B (OPMHMPOBAaHUM PpaljOHAILHOIO
Hay4YHOT O MBILIEHUS], CO3JaHUU LIeJIOCTHOTO
npe/icTaBleHuss 00 OKpy’KarolljeM MHpe Kak O e/IMHCTBe
MpUpOAbl W  UelioBeKa, B T[I03HAHUM IPHUPOJAHBIX
3aKOHOMEDHOCTeld U pelIeHWH TMpob/ieM COXpaHeHUs
NIPYPOJIHOIO PaBHOBECHS];

yOeXAEHHOCTH B 0CO00M 3HAYMMOCTH XWMHUH [|JIsi
COBpEMEHHOH LMBWIM3aLMU: B €€ TyMaHUCTUYeCKOU
HaTpaB/JIeHHOCTA U Ba)KHOU PO/ B CO3/IaHUM HOBOM 0a3bl
MaTepuaIbHOU KyJ/IbTYPbl, PEIeHUH TJI00anbHbIX MpobiemM
YCTOWUMBOTO DPa3BUTHUS UejlOBeYeCcTBa — ChIPHEBOM,
SHepreTUYeCcKou, TMUILEBOM u 9KOJIOTMUeCKOou
Oe3oracHOCTH, B pa3BUTHM MeJULMHBI, 0becrieyeHUU
YCJIOBHUM YCIENTHOTO TPY/ia ¥ 3KOJOTuueckKd KoMGOopTHON
YKU3HU KaXK]0T0 UsieHa o011[ecTBa;

€CTeCTBEeHHO-HAayYHOM TI'PaMOTHOCTH: [OHHMMAaHUS
CYLIHOCTA  MeTOJOB  TIO3HAHWS, MCIIO/b3yeMbIX B
€CTeCTBEHHBIX  HayKaX, CIOCOOHOCTH  HCIOJ/Ib30BaTh
TIo/TyuaeMble 3HaHWS JJIs aHa/M3a U 00bsSICHEHUs SIBIeHUI
OKPY’KaroIllero MUpa M MPOUCXOZSIINX B HEM M3MeHeHWH,
yMeHUs1 JiesiaTb 0OOCHOBaHHbIE 3aK/IOYeHMss Ha OCHOBE
HayyHbIX (AKTOB W WMEIOIIMXCS [aHHbIX C Le/bi0




TIOJTyYeHUsT JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTM ~ CaMOCTOSITEJTBHO — UCIIOJ/Ib30BaTh
XUMHUeCKre 3HaHUs [Isl pelleHus: pobieM B peasibHbIX
JKU3HEHHBIX CUTYaIUsIX;

WHTepeca K TIO3HAHWUI0 U HUCC/IeI0BATeTbCKOU
JesITelTbHOCTH;

TOTOBHOCTH U CMOCOOHOCTM K HETMpPEPLIBHOMY
obpa3oBaHMi0 ¥  camMo0Opa3oBaHWIO, K AKTHBHOMY
TIOJTyYeHUIO HOBBIX 3HAHWM 10 XWMHHM B COOTBETCTBUHU C
>KU3HEHHBIMHU MOTPEOHOCTSAMY;

WHTepeca K OCODEHHOCTSM TpyJa B Pa3IMUYHBIX
cdepax npodeccroHaNbLHOM AesTeTbHOCTH.
MeraripeiMeTHbIe  pe3y/JbTaTbl  OCBOEHHWsS  yueOHOro
npeaMera «XUMHs» Ha YPOBHe CpefHEro 0OIero
00pa3oBaHMsI BK/IIOYAIOT:

3HauMMble [Jii  (DOPMUPOBAaHUS MHUPOBO33peHHs
00yYaroIuxcsi MeXIUCIUTIHHAPHbIE (MEeXIIPeIMEeTHBIE)
oOlLeHayyHble TIOHSATHS, OTPAXKAIOIIMe  L[eJI0OCTHOCTh
Hay4YHOM KapTWHBI MUPA U Crielii(UKy MeTOJ0B M03HaHUS,
WCTIOMb3yeMBIX B €CTEeCTBEHHBIX HayKax (Marepus,
BeIlleCTBO, SHePrHsl, siBJieHre, MPOLeCC, CUCTeMa, HayYHbIH
(akT, TIPUHIMI, TWIIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
Teopusi,  HWCCAeJOoBaHWe, HaOmoJeHWe, W3MepeHHe,
9KCTIepUMEHT U JIPyTHe);

YHUBEPCA/bHbIE yueOHbIe JIeCTBUS
(mo3HaBaresibHbIe, KOMMYHHUKATHBHbIE, DPery/sTHBHBIE),
obecrieunBatoiiie  GopMupoBaHre  (GYHKIMOHATBHOM
IPaMOTHOCTHU ¥ COLIATIbHON KOMITeTeHIIMH 00yUaroIixCsI;

CMIOCOOHOCTD 00yJaroLuxcst HCTIO0/Tb30BaTh
OCBOEHHbIE MEXAWCIUITIMHAPHbIE, MHUPOBO33PEeHYECKHEe
3HaHWsSI U yHUBepcarbHble yueOHble JelCTBUS B
TI03HABATeILHOM U COI[HaIbHOM TTPaKTHKe.

MertarnpesMeTHbIe pe3yJIbTaThl OTpa)karoT
OBJIafileHNe yHUBepCalbHbIMU yueOHbIMU
103HaBaTe/bHbIMHY, KOMMYHUKaTHBHBIMU u

Pery/asiTUBHBIMU J1eICTBUSIMMU.

OsBnajeHue YHHBepCa/IbHBIMU y4eOHBIMH
[03HABATe/IbHBIMH AeHCTBUAMU:

1) 0a30BbIe TIOTHUECKHE JeHCTBUA:

CaMOCTOSITEe/TbHO (bopmMyMpoBaTh u
aKTyaIM3upoBaTh npobsiemy, BCECTOPOHHE eé
paccMaTpHUBaTh;

orpefieNATh 1M JlesiTe/IbHOCTH,  3afiaBast

rapaMeTpbl M KpPUTEPUHM MX J[OCTM)KEHHS, COOTHOCHTB
pe3y/bTaThl JesiTe/TbHOCTH C TTOCTaB/IeHHBIMU LIeJISIMHU;

UCI0/Ib30BaTh IIPM  OCBOEHUM 3HAaHUM MpPUEMBI
JIOTUYECKOTO MBIIIEHWsT — BbIINATh XapaKTepHbIe
IIPYM3HaKU IOHATUM M YCTaHaB/IMBaThb WX B3aUMOCBSI3b,
WCIO/b30BaTh COOTBETCTBYHOILIHE TIOHSITUS ISt
00BbsICHEHUSI OT/Ie/IbHBIX (DAKTOB U SIBIEHUH;

BbIOMpAaTh ~ OCHOBAaHWS M KDPUTEpUH IS
K/1acciuKavy BeleCTB U XUMUUECKUX peakLvy;

yCTaHaB/IuBaTh IPUYMHHO-C/IE[CTBEHHble  CBS3U
MEXy U3y4aeMbIMU SIBJIEHUSIMUY;

CTPOUTH JIOTMUECKWe PacCyxJeHus (MHAYKTHUBHLIE,
JelyKTHBHbIe, 110 aHA/JOTMM), BBISB/SATH 3aKOHOMEPHOCTH
¥ TPOTUBOpPeYMsT B  pacCMaTPUBAeMbIX  SIBJIEHUSIX,
(hopMyMpOBaTh BBIBOABI U 3aK/IH0UEHMUS;

TIPUMEHSITh B IpoLiecce T03HaHUsl, UCIIO/Ib3yeMble B
XUMUU CUMBOJINYECKHEe (3HaKoOBbIE) MOJIenH,




npeoOpa3oBbIBaTL ~ MOJeNIbHBIE  TPEACTaBAeHUS  —
XUMUYEeCKUd 3HaK (CHMBOJI) 3JIeMeHTa, XUMHJecKas
dopMysia, ypaBHeHHE XUMHUECKOH peaki[uu — IIpu
pellieHny y4eOHbIX T[T03HABATeNbHBIX W TPAKTUUECKUX
3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJe/bHbIe TIPeJCTaB/IeHUs
IUIST  BBISBJIEHUSI XapaKTEPHBIX TIPU3HAKOB H3yYaeMbIX
BeIIeCTB ¥ XUMUUYeCKUX PeakKLvi.

2) 0a3oBBIe UCC/IeJOBATE/THCKHE el CTBUA:

B/Ia/IeTh OCHOBAMM METO/IOB HAyuUHOTO I103HaHUs
BEII[eCTB U XUMUUECKUX PeaKIuii;

(dopMynvpoBaTh LieM W 3a/lauyd  UCC/Ie[j0BaHUS,
WCTO/Ib30BaTh  TIOCTaBJeHHble W CaMOCTOSTeTbHO
chopMy/TUpOBaHHbIE BOITPOCHI B KauecTBe WHCTPYMEHTa
MO3HAaHWS W OCHOBBI [ijis (DOPMHPOBaHUSI TUIIOTE3bI 10
TPOBEpKe MPaBUTLHOCTH BBICKA3bIBAEMBIX CY>K/I€HUM;

BJIa/IeTh HaBbIKaMH CaMOCTOSITeJTEHOTO
TJIAHUPOBAHUS u TIPOBeJIeHUsI yUeHUYeCKUX
9KCIIEPUMEHTOB, COBEPILIEHCTBOBATH YMEHUS Hal0/I0aTh
3a X0/IOM TIpoliecca, CaMOCTOSITeJTbHO MPOTHO3UPOBATh €ro
pe3ynbTaT, GopMyaMpoBaTh 000OIEHWS U  BBIBOZBI
OTHOCUTETEHO JIOCTOBEPHOCTU pe3y/bTaToB
WCC/Ie/IOBAHUS, COCTaB/sATH OOOCHOBAaHHBIA OTYET O
nipo/ieNiaHHoOM pabore;

npuobpeTaThb OTIBIT yueHHUUecKoi
WCC/IeIoBaTeNIbCKOM M TIPOEKTHOM  J1esiTesTIbHOCTH,
TIPOSIB/IATh Cr1I0coOHOCTH u TOTOBHOCTb K
CaMOCTOSITETTLHOMY TIOUCKY MeTO/I0B peleHus

MPAaKTUUECKUX 3a7lau, MPUMEHEHUIO pa3/IMUHbIX METO/IOB
TIO3HAHMSL.

3) pabora c undopmariueii:

ODHEHTHPOBAThCI B  Pa3IMUHBIX  HCTOYHHWKAX
nH(MOpMaIuu (HayuyHO-TIONy/ISIpHAst JUTeparypa
XUMWAYEeCKOTO  COJIep>KaHWsi,  CIPaBOYHbIe  1OCOOUs,
pecypcbl  VIHTepHeTa), aHa/JKW3UpPOBaTh WH(POPMALIUIO
pa3/MuUHBIX BUOB U (HOpPM TIpeZCTaB/IeHUs, KPUTHUECKU
OLIEHUBATH €€ JI0CTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

(hopMy/IIpOBaTh 3arpoOChl ¥ TIPUMEHSITh Pa3/InUHbIe
MEeTOAbl TIpU  ToMCcKe U oTbope  WH(oOpMaiuy,
HeoOXOMUMON /IS BBITIOJIHEHWS ~ y4eOHbIX  3a7iau
OIpeJie/IEHHOI'O TUIIa;

nprobpeTaTthb OTIBIT UCII0J/Tb30BaHMs
MHGOPMAaIMOHHO-KOMMYHUKAaTUBHBIX ~ TEXHOJNOTHUH U
Pa3/IMUHBIX [TOMCKOBBIX CUCTEM;

CaMOCTOSITENTBHO BLIOMpaTh ONTHUMAIbHYIO (HopMy
npefcTaBieHndss — uwHbopMmaruu  (cxeMbl,  TpaduKy,
JWarpamMMmebl, TabULIbI, PUCYHKH U PYTHeE);

WCTO/b30BaTh HAayUHBIH S3bIK B KaueCTBe Cpe/CTBA
npu paboTe ¢ XUMHUYeCKOW WHGOpMal[UeH: TpUMEHSTh
MeXTpeaMeTHbIe (hr3uuecKkrue U MaTeMaTHUyeckue) 3HaKU
Y CUMBOJIBI, OpMYyibl, a0OpeBUaTypbl, HOMEHK/IATYDY;

UCTIO/b30BaTh YW TIpeo0pa3oBbIBaTb  3HAKOBO-
CUMBO/IMYECKHE CPe/ICTBA HArTISITHOCTH.

OBajgeHue YHUBepCaTbHBIMH
KOMMYHUKATHUBHBIMH I CTBUSIMU:

3aZlaBaTh BOMPOCHI TI0 CYIIECTBY OOCY>KIaeMOi
TeMbl B XOJie /Majiora W/WIM JIMCKYCCHH, BBICKA3bIBATh
uzed, GOpMyJIMPOBaTb CBOM TIPeJIOKEeHHUs] OTHOCHUTETBHO
BBITIO/THEHHSI TIPe/ITIOKeHHOH 3a/1auu;

BBICTYTIAaTh C  TIpe3eHTalMell  pe3y/bTaTOB
TI03HaBaTe/bHON JlesiTe/TbHOCTH, TIOJTyYeHHBIX




CaMOCTOSITENTbHO WM COBMECTHO CO CBEPCTHUKAaMH IIpU
BBITIOJIHEHUY XMMHUYECKOro 3KCIlepUMeHTa, MpakTUYecKoi
paboThI MO WCC/IeJ0BAHMIO CBOMCTB M3yYaeMbIX BeLeCTB,
peanu3salnyu yuebHoro rnpoekra ¥ ¢opMy/IMpoBaTh BbIBO/bI
M0 pe3y/bTaTaM [POBEAEHHBIX UCC/IeJOBAHUM MYTEM
COTJIaCOBaHWs TO3WIMKA B X0 00CyxJeHUs U obOMeHa
MHEeHUSIMU.

OB/a/ileHHe YHHBEPCAIbHBIMH PeryJIATHBHBIMU
JIeUCTBUAMM:

CaMOCTOSITeNIbHO  TJIAHUPOBAaTb WM OCYLECTB/ISTDH
CBOIO T103HaBaTe/IbHYIO [1esITe/IbHOCTh, OIpe/iesisisi eé 1ieu
Y 3a/jaud, KOHTPOJMPOBAaTh M MO Mepe HeoOXOJUMOCTH
KOPPeKTHPOBaTh NpejjiaraeMblii aJropuTM AelCTBUH NpU
BBITIOJITHEHUM Y4YeOHBIX M HCC/Ie[OBaTelbCKUX —3a/iad,
BbIOMpaTh Hanbosiee 3QPeKTHBHEBIN Cr10COO MX peleHUs C
YUETOM [IOJyyeHUs] HOBBIX 3HAaHUM O BelljecTBax U
XUMHAYECKHX PeakLusix;

OCYILLIeCTB/ISITh CAMOKOHTPOJIb CBOEH J/lesiTe/IbHOCTU
Ha OCHOBe caM0aHasi3a U CaMOOLIeHKH.

IlpegmeTHBIe  pe3y/ibTaThl ~ OCBOEHMS — Kypca
«OpraHuyeckass XUMUsI» OTPa’KaroT:

c(hOpMUPOBAHHOCTE TIPE/ICTAB/IEHUN O XUMHUUECKOMN
COCTaBJISIIOIIENl  eCTeCTBEHHO-HAayYHOH KapTWHBI MUpa,
pond XAMUM B TI03HAHWW SIBI€HUM T[pUPOJbI, B
(OpMHpDOBaHWM MBILUTIEHUS] W KYJAbTYphl JMYHOCTH, €é
(YHKUMOHANLHOW  TPaMOTHOCTH,  HeoOXOAUMON  [ijis
pellieHHs]  MPAaKTUYeCKUX  3aZad W 9KOJIOTHUeCKH
000CHOBAaHHOTO OTHOUIEHUSI K CBOEMY 3/I0pOBbIO U
TIPUPOJIHOM Cpe/ie;

BJlafleHNe CHCTeMOM XMMHUUEeCKMX 3HaHWM, KOTopas
BK/IIOYAeT: OCHOBOIIO/IArarolyde TIOHITUS (XUMHUUeCcKui
3/IeMeHT, aToM, JIeKTPOHHasi 000/I0UKa aToMa, MOJIeKYJIa,
Ba/IeHTHOCTb,  3/IeKTPOOTPULIATENIBHOCT,  XUMHUecKast
CBs3b,  CTPYKTypHas  (Qopmyna  (pa3BépHyTas U
COKpaIIIéHHas1), MOJIb, MOJISIDHAasi Macca, MOJISIPHBINA 00bEM,
yIJIepoJHbIM CKesleT, (YHKLMOHa/IbHAsA IPyINa, pajuKail,
W30MepHsi, M30Mepbl, TOMOJIOTHUECKHI psiJl, TOMOJIOTHY,
YTIeBO/IOPO/IHI, KUCTIOPO/, u asoTcojepKariye
CoeZlMHEHMsl, MOHOMep, TIOJMMep, CTPYKTYpPHOE 3BeHO,
BLICOKOMOJIEKYJISIPDHBI® COeAVHEeHHUs1); TeOPUH W 3aKOHBI
(Teopuss CTpoeHMsI oOpraHuueckux BeljectB8 A. M.
BytnepoBa, 3aKOH COXpaHeHWsSI MacChl  BeIeCTB);
3aKOHOMEDHOCTH,  CHMBOJIMUECKWA  SI3BIK  XHUMUH;
MHUpPOBO33peHUeCKHe  3HaHus, Jieallde B  OCHOBe
TOHMMaHUsl TIPUYMHHOCTU U CHUCTEMHOCTHM XWUMHWUYECKUX
siB/leHUM, (paKTonmoruueckue CBeleHUsI O CBOMCTBAX,
coCcTaBe, TIONlyuyeHUH U 0e307MacCHOM  HCII0/Ib30BaHUU
Ba)XHEWILIMX OpPraHWYecKMX BellecTB B ObITy W
IIPaKTUUeCKOM JlesiTe/IbHOCTU YesIoBeKa;

chopMHUPOBaHHOCTh YMeHui BBISIBJISITD
XapakTepHble IIDHU3HAaKW [IOHATUM, YCTaHaB/IMBaTb WX
B3aMMOCBSI3b, WCIIO/b30BaTb COOTBETCTBYIOLIME IOHSATHS
NPy OMWCAaHWW COCTaBa, CTPOEHUs] W TIpeBpalleHHM
OpraHUYecKuX COeJUHEeHUI;

chopMHUPOBaHHOCTh YMeHui UCII0/Ib30BaTh
XUMHYeCKYH0 CUMBOJIUKY ZIJIs1 COCTaBJIeHUs] MOJIEKY IIPHBIX
U CTPYKTYPHBbIX (pa3BEpHYTOM, COKpaIéHHOMN) GhopmMy
OpraHWuecKHX BeIeCTB W YPaBHEHHUM XUMHYeCKHX
peakluii, U3roTaB/MBaTh MO/EIU MOJIEKy/ OpraHn4yecKHx
BelleCTB [/l W/IIOCTPALIMM WX XUMUYECKOT0 |




TIPOCTPAHCTBEHHOTO CTPOEHHUSI;

c(hopMHPOBaHHOCTh yMeHu yCTaHaB/IUBATh
TIPUHA//IE)KHOCTh M3YUeHHBIX OpPraHWUeCKUX BeILecTB I10
WX COCTaBYy M CTPOEHUIO K OTpe/ie/IéHHOMY KJ/1acCy/TpyIire
coeTUHeHNH (yryieBomopogpl, KUCIOPOJ, u
asoTcofiepXKalie  COeAVHEHWs, BbICOKOMOJIEKYISIPHbBIE
coelHeHYsI), /laBaTb UM Ha3BaHUS TI0 CHCTeMaTUUeCKOM
HomeHknatype  (IUPAC), a Takke  TIIpUBOJUTH
TpUBMA/IbHbIe  Ha3BaHUsS  OTAENbHBIX  OpraHUYeCcKUX
Bell[eCTB (3TW/IEeH, TMPOIW/IeH, alleTHUIeH, 3TU/IeHTJINKOJIb,
riudepuH,  ¢eHon,  dopMmanbAervj, — aueTanbAerup,
MypaBbMHasi KHCJIOTa, YKCyCHasi KHCJIOTa, OJIeMHOBast
KHUC/0Ta, CTeapyvHOBasi KHCJIOTa, TJIFOKO3a, (PYKTO3a,
Kpaxmar, L[eJTi0/103a, TJIULUH);

c(hOpMUPOBAHHOCTbL YMEHHSI OMpeAessSTh BHU/bI
XUMAYEeCKOM CBSI3M B  OpPraHWYeCcKWX COeAUHEHUSX
(oguHapHBIE U KpaTHbBIE);

chopMHUPOBaHHOCTh yMeHUst TIPUMEHSITh
TI0JIO’KEHUS] TeEOPUU CTPOEHUs] OpraHUuYecKHx BelecTB A.
M. ByrtnepoBa ajisi OOBSICHEHHS 3aBHCHMMOCTH CBOWCTB
BellleCTB OT MX COCTaBa U CTPOEHHSs; 3aKOH COXPaHeHUs
Macchl BelllecTB;

chOpMHUPOBAaHHOCTb ~ YMEHWI  XapaKTepu30BaTb
COCTaB, CTpoeHue, ¢u3UyYecKue U XUMHUUeCKHe CBOMNCTBa
TAMMUYHBIX ~ TIpeACTaBUTeNed  pa3/MUHbIX  KJIacCOB
OpraHuuecKux BellecTB (MeTaH, 3TaH, 3TW/IEeH, TIPOITUJIEH,
arietuneH, OytagweH-1,3, metunbyrtaauen-1,3, 6GeH3ou,
METaHOJI, 3TaHO/, >STUEHIVIMKOJIb, T/WLEepuH, (eHoJ,
aleTaqbZierusl, MypaBbMHasgi U YKCyCHas KHUCJOTHI,
TJIF0KO03a, Kpaxmall, 1[eJUTi0/103a, aMUHOYKCYCHast KUC/IOTa),
WITIOCTPUPOBATh TeHEeTUUeCKyl0 CBf3b MeXJy HUMHU
YPaBHEHUSIMU COOTBETCTBYIOL[UX XWMUUeCKUX peakiuii C
WCTO/Ib30BaHUEM CTPYKTYPHBIX (JOpPMYJI;

c(hOpMUPOBaHHOCTE ~ YMEHUs  XapaKTepu30BaTb
WCTOYHUKU YTJIEBOJIOPO/IHOTO CHIPhsi (HedThb, TIPUPOJHBIN
ras, yrojb), CriocoObl WX 1epepabOTKU W TIPaKTUYeCKoe
TIpYMeHeHHe MPO/IYKTOB TiepepaboTKy;

chopMHUPOBaHHOCTh yMeHHui TIPOBO/IUTh
BBIUMC/IEHHSI 110 XAMHWUYECKMM YypaBHeHUsIM (Macchl,
00BEMa, KOJTMUECTBA UCXO/HOTO BEIeCTBA WM MPO/YKTa
peakuydy 110 HU3BeCTHbIM Macce, 00BEMY, KOJHUECTBY
O/IHOTO M3 UCXO/HBIX BeleCTB WU MPOJYKTOB PeaKlun);

c(hOpMUPOBAHHOCTL YMEHHWM BJaZIeTb CUCTEMOM
3HaHWKA 00 OCHOBHBIX MeTO[aX HAy4YHOro TI03HaHUS,
WCTO/Ib3YeMbIX B XUMWUMA TIPU U3yUeHUM BeIeCTB U
XUMHWYECKUX  SIBJI€HUH (HabsroeHue, HU3MepeHue,
9KCIepPUMEHT, MOZeJTUPOBaHue), UCTI0Ib30BaTh CUCTEMHBIE
XUMHWUeCKWe 3HaHWsS [jis TIDUHATHS  pelleHnd B
KOHKDETHBIX O KW3HEHHBIX CHUTyalusiX, CBSI3aHHBIX C
BelIleCTBaMH M UX MPUMeHeHHeM;

chOpMHUPOBAaHHOCTL YMEHWM cob/MoaTh TpaBuIa
TO/Ib30BaHUST XWUMUYECKOW TIOCyJod U J/1abopaTOpPHBIM
obopy/ZioBaHMEM, a Takke TpaBuaa obpareHus: C
BellleCTBAMA B COOTBETCTBUM C WHCTPYKLUUSIMH 10
BBITTO/THEHHIO JTA00PAaTOPHBIX XUMHUECKHX OTIBITOB,;

chOpMUPOBAaHHOCTb ~ YMEHWH  IIaHUpOBaTh U
BBITMIO/IHATL XUMUUECKAW SKCrepuMeHT (TpeBpalljeHUsi
OpraHUYecKMX BeIeCTB TPU HarpeBaHUH, TI0/yueHue
3TWJIeHA Y U3yYeHHe ero CBOMCTB, KaueCTBeHHbIE PeaKL[|uU
OpraHUueCcKWX BeIIeCTB, JieHaTypalysi OelKOB TIIpH




HarpeBaHWH, LIBeTHbIE PeaKLU Oe/TKOB) B COOTBETCTBHUU C
MpaBU/IaMH TeXHWKH 0e30MacHOCTA Tpu obpaljeHuu C
BelllecTBAMU UM JiabopaTOpHBIM  00OpYZOBaHHUEM,
IIpe/ICTaB/IATh pe3y/bTaTbl XMMUYEeCKOro SKCIIepUMeHTa B
(hopMe 3ammcH ypaBHEHWM COOTBETCTBYIOUIUX Peakiuid U
(hopmMyMpoBaTh BLIBOABI HA OCHOBE 3THX Pe3y/bTaToB;

c(hopMHPOBaHHOCTh yMeHuM KPUTUUECKH
aHa/IM3UPOBATh XUMHUUeCKy0 MH(OpMaLHIo, MoIydaeMyro
13 pa3HbIX UCTOYHUKOB (CpejCcTBa MaccoBoi UH(pOpMaLyy,
WNHurepHeT U fpyrux);

chOpMHUPOBAaHHOCTL YMEHWHM COO/M0aTh IpaBMIa
9KOJIOTUYECKU I11e/1ecO00pa3HoOro ToBeZieHUs B OBITY o
TPYZAOBOW [leTeJIbHOCTA B LieJIsiX COXPaHeHHs] CBOEro
3[,0POBbSI M OKpY»Karolljeld pUPOAHON Cpelbl, OCO3HABaTh
OMacHOCTb  BO3JEWCTBUSI Ha  JKUBble  OPraHK3MBI
orpe/ie/IEHHbIX OpPTaHUUeCKUX BEILeCTB, TOHUMAsi CMBICT
nokaszaresis TIJIK, TOACHATH Ha TIpUMepax CIOCOOBI
YMeHbIIeHUs] W TpefOoTBpAllieHUss WX  BPeHOrO
BO3/le[iCTBUSI HA OPTaHU3M Ue/IOBeKa;

IJist obyuaromxcs C OrpaHUYeHHbIMU
BO3MOJKHOCTSIMU 3/]0POBbSI: YMeHHe TIPUMEHSTh 3HaHUS 00
OCHOBHBIX J[IOCTYIHBIX MeTO[aX II03HaHUsl BellecTB U
XUMHAYeCKHX sIBJIeHUH;

JJI1 CenmblX M Cr1aboBUIALMX —00yvaromxcs:
yMeHHEe MCII0/Ib30BaTh  pefibepHO-TOUEUHYI0 CHUCTEMY
obo3nauenuii JI. bBpaiinis gag  3aMdCH  XMMHAYECKUX
hopmy.
[TpenmeTHble pe3ysbTaThl OCBOeHHs Kypca «OO6imjas u
HeopraHuJeckast Xumusi» 11 Kjlacc oTpaxaror:

chopMHUPOBaHHOCTb TPe/CTaBIeHUM: 0 XUMUUeCKON
COCTaBJISIIOIIEH ecTeCTBeHHO-HAayyHOW KapTWHBI MUPa,
poMd XMMHM B [I03HaHWW SIBJIeHUM IIpUpOJbI, B
(OopMHpOBaHMM MBILUIEHUS] W KYJAbTYyphl JMYHOCTH, €é
(YHKI[MOHAZIBHOH ~ TPaMOTHOCTH, HEo0XOAWMOM  [/s
pellleHUs]  TMPaKTUYeCKUX 33lad U 3KOJIOTMUYECKU
000CHOBAaHHOTO OTHOLIEHUSI K CBOEMY 37I0POBBIO U
TIPUPOJIHOM cpefie;

B/IafleHHe CHCTeMOW XMMWYeCKMX 3HaHWW, KOTopas
BK/IFOUAeT: OCHOBOIOJ/Aratoliye TOHATHS (XUMUUYEeCKUit
3/IeMeHT, aToM, HU30TOIl, S-, P-, d- 3/IeKTPOHHbIe OpOUTaNTU
aTOMOB, WOH, MOJIEKy/la, MOJIb, MOJIIPHBIA 00BEM,
Ba/IeHTHOCTb, 3/1eKTPOOTPULIATeIbHOCTb, CTelleHb
OKHC/IeHWs, XMMHYecKas CBsisb (KOBaJieHTHasi, HOHHas,
MeTajTnuecKasi, BOAOPOAHas), KpUCTa/UTHUecKasi pPeriéTKa,
TUNBl XWUMHWUYECKUX peaklud, pacTBOp, 3/eKTPOJIUTH,
He3/IeKTPOJIUThI,  3/JIeKTPOJIUTHYeCKasi  AMCCOLMALys,
OKUC/NTe/Nb, BOCCTAaHOBUTENb, CKOPOCTb XUMHUYeCKOU
peakuyy, XUMA4YecKOe paBHOBECHE); TeOPMM W 3aKOHbI
(Teopus 3/IEKTPOJTUTUYECKOU JUCCOLIAIIWY,
nepuoAuueckuii 3akoH [I. W. MeHjeneeBa, 3aKoH
COXpaHeHUs MacChl BeIeCTB, 3aKOH COXPaHEHUs W
IpeBpallleHrs] SHepPruM IpU XUMHUYeCKUX peakLusx),
3aKOHOMEpDHOCTH,  CHMBOJIMUECKMM 513K XHUMHUH,
MHUDOBO33pEHUECKMe  3HaHUs, JieKallie B  OCHOBe
IIOHUMaHUsl TPUUMHHOCTH U CUCTEMHOCTH XUMHYeCKHX
siBJieHWH, (DaKkToJOTMUecKre CBeJeHWsT O CBOMCTBAX,
cocTaBe, TO/lyuyeHUM U 0e30MacHOM UCII0/b30BaHUH
BO)KHEMIIMX HEOPraHWYeCKWX BellecTB B ObITy U
TIPAaKTUUeCKOU AeATeIbHOCTH YesloBeKa;

c(hopMHPOBaHHOCTh yMeHUi BBISIB/ISITH




XapakTepHble TIPU3HAKW TIOHATHM, YCTaHaBIMBAaTh WX
B3aMMOCBsI3b, WCIIO/b30BaTb COOTBETCTBYIOLUE IOHSTHS
MpU  OINMCAHWU HEOpPraHWUeCcKWX BeleCTB U UX
TipeBpallleHui;

chopMHUPOBaHHOCTh YMeHUi UCII0/Ib30BaTh
XUMWAYECKyI0 CHMBOJMKY [Jsi  cOocTaBieHus Qopmyn
BeIleCTB U  ypaBHEHWM  XUMHUECKUX  peakLu,
CHCTeMaTUYeCKyH HOMEHK/IaTypy (IUPAC) u
TpUBHa/IbHble Ha3BaHWUs OTAe/bHbIX HeopraHUuyecKux
BellleCcTB (yrapHblii ra3, yrjeKUC/IbId ra3, aMMuak, raiiéHas
W3BeCTb, HeTalléHasi WU3BeCTb, NMUTheBas CO/la, THUPUT U
Apyrue);

chopMHUPOBaHHOCTH yMeHu# OTIpeiesisiTh
Ba/eHTHOCTb U  CTelleHb OKHUC/JeHUS  XUMHUYeCKHX
3/IEeMEHTOB B COeJVMHEHUSIX Ppas3/IMYHOTO COCTaBa, BUJ
XUMHAYeCKOM CBSI3U (xoBaneHTHas, VIOHHas,
MeTajInuecKasi, BOJOpPOJHas) B COeAWHEHUSX, THII
KPUCTa/VTMUeCKOW  PelIéTKM KOHKDPeTHOTO  BelljecTBa
(aToMHas, MoJjeKy/nspHas, WOHHas, MeTa/uIMyecKas),
XapakTep Cpefibl B BOJHBIX pacTBOpax HeOpraHUYecKhx
coeIMHEeHUH;

chopMHPOBaHHOCTh yMeHuMn yCTaHaBIUBATh
TPUHAZ/IE)KHOCTh HEeOpPraHWUecKMX BeIeCTB 10 UX
COCTaBy K OIpeJe/qéHHOMY K/accCy/TpyIie CoeJuHeHui
(mpocThble BelllecTBa — MeTa/UIbl U HeMeETasllbl, OKCH/BI,
OCHOBAaHWUSI, KUCIOTHI, aMOTepHbIe THAPOKCH/IbI, COMN);

c(hOpMUPOBaHHOCTL YMEHUM pacKpbIBaTb CMBICT
nepuoguueckoro 3akoHa [, WM. MeHgeneeBa wu

JIeMOHCTPUPOBATh ero CUCTEMaTHU3UPYIOIIYIO,
00BSICHUTETBHYIO W TIPOTHOCTHUECKYIO (YHKIUY;
chopMHUPOBaHHOCTh YMeHUuH XapaKTepu30BaTh

3/1eKTPOHHOE CTPOeHHe aTOMOB XHMHUUYECKUX 3/1eMEHTOB
1-4 mepuopmoB Ileproguueckoll CHUCTeMbI XUMHUYeCKHX
snemeHTOB /. V1. MeHzeneeBa, UCMO/b3ys MOHATHSA «S-, P-,
d-2/1eKTpOHHBIE OpOWTA/N», «3HEPreTUYeCKHe YPOBHU»,
OOBSICHATH  3aKOHOMEDHOCTH  M3MEHEeHUs]  CBOWCTB
XUMHYeCKHX 5/1eMEeHTOB U WX COe/lMHeHUH Io Nepuojiam 1
rpymnam  [lepuoguueckoil  CUCTEMBI — XUMHYECKHUX
anemeHToB [. V. MeHeneeBa;

c(hopMHPOBaHHOCTh yYMeHU XapaKTepu30BaTh
(omucebIBaTH) obuue XUMUYeCKHe CBOICTBa
HEOpraHW4yeCcKUx  BelllecTB pas/lMUHBIX  KJIACCOB,
MOATBEP)KJaTb  CYLIeCTBOBaHWE TeHeTHYeCKOW CBSI3U
MEXIy HeOpraHWUYeCKUMHM BeIeCTBaMHd C  TIOMOLIBHO
ypaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PeaKI[uii;
chopMHUPOBaHHOCTh yMeHust KJ1aCCU(ULMPOBATh
XUMHYeCcKre peakKl[uU 110 pas3/IUuHbIM IIpU3HakaM (YUciIy 1
COCTaBy pearvpyrIux BelecTB, TeryioBomy 3ddekry
peaklyy, W3MeHEeHHUIO CTeTleHell OKHCJ/IeHWs 3JIEMEHTOB,
00paTUMOCTH peakLuH, YIacTHIO KaTaliu3aTopa);
chOpMUPOBAaHHOCTb ~ YMEHHM  COCTaB/ISATH  yPaBHEHUS
peaklyii pas/WYHbIX TUIIOB, IIO/IHble M COKpAallléHHbIE
yPaBHEHHUsI peakliii MOHHOTO 00MeHa, YUUThIBasl yCIOBYS,
TIPY KOTOPBIX 3TU PeakLUH UAYT 10 KOHLIA;
c(hOpMUPOBAaHHOCTL ~ YMEHWM  TMPOBOJAUTH  peaklivH,
MOJTBEP)KJAIOIe KAueCTBeHHBI COCTaB  Pas3/IMUHBIX
HeopraHW4yecKUX BelLecTB, PACll03HaBaTh OIBbITHBIM MYTEM
VOHbI,  TIPUCYTCTBYIOLLME B  BOJHBIX  pacTBOpax
HEeopraHW4yecKHX BeIeCTB;

c(hOpMUPOBAaHHOCTE YMEHWM  pPacKphIBaTb  CYIITHOCTh




OKHC/TUTETbHO-BOCCTAHOBUTETBHBIX peakIuit
TOCPe/ICTBOM COCTaBJIeHHsI 3JIEKTPOHHOTO OajaHca 3THX
peaxiuii;

chOpPMUPOBAaHHOCTb yMEHWM OOBSICHATH 3aBUCHMOCTB
CKOPOCTH XVMUYECKOUW Peakiuy OT Pa3/NdHbIX (aKTOPOB;
XapakTep CMeleHUss XUMHUYEeCKOr0 pPaBHOBECUS B
3aBUCMMOCTHA OT BHeIIHero Bo3felicTBus (mpuHimn Jle

[Tarenwe);
c(hOpMHPOBAaHHOCTh yMeHUH XapaKTepPU30BaTh
XUMUUECKue TIPOIIECCHI, JieKariue B OCHOBeE

TIPOMBIIIIJIEHHOTO TIOJIyYeHUs] CEPHOM KHUC/IOThI, aMMMakKa,
a Takke CHOPMHPOBAHHOCTH TPE/JCTaBIeHUN 00 0O6IMX
HayYHbIX TPUHLWIAX U 3KOJOTHUECKUX TMpobiemax
XMMHUECKOro TIPOM3BO/ICTBa;

c(OpMHPOBAaHHOCTh YMEHHW TPOBOJUTH BBIYHUC/IEHUS C
WCIIO/Ib30BaHHWEeM TIOHSTHSI «MacCoBasi [0/l BeIecTBa B
pacTBope», 00BEMHBIX OTHOILIEHHH ra30B IPH XMMHUYECKUX
peakiMsX, MacChl BellecTBA WM O00BEMa Ta3oB TIO
M3BECTHOMY KOJIMUECTBY Bell|eCTBA, Macce Wiu 00BEMY
OJJHOTO W3 YYaCTBYIOLIMX B PeaklW{ BeIeCTB, TEIJIOBOTO
3¢ dexTa peak[uM Ha OCHOBE 3aKOHOB COXPaHEHUs MacChI
BeIL|eCTB, NPeBpall{eH!s U COXpaHeHHsI SHePrUY;
chOpMUPOBAaHHOCTL ~ YMEHMH  COOJIoflaTh  TpaBU/IA
NI0/1b30BaHUS. XMMUYECKOW TIocyJiolf U j1abopaTopHbIM
obopy/ZioBaHMEM, a Takke TpaBuiaa obpareHus: C
BEIL[eCTBAMHA B COOTBETCTBMUM C WHCTPYKLUUSIMH T10
BBITIO/THEHHIO JJaO0OPaTOPHBIX XHUMHUUYECKHX OIBITOB;
c(OpMHPOBAaHHOCTh YMEHUH IJIAHUPOBATb M BBITIOJHSTD
XUMHUECKUN  9KCTepUMeHT  (pas/okeHue —IepoKCHza
BOJIOPOZila B TPUCYTCTBHM KaTaju3aTopa, OIpejieneHne
cpeZibl PaCTBOPOB BeIleCTB C TOMOLIBI0 YHUBEPCATBHOTO
WH/JMKATOpa, B/IUSIHUE pa3/MuHbIX ()aKTOPOB Ha CKOPOCTh
XUMHUECKOM peaklWH, peakUdd HWOHHOrOo 0oOMeHa,
KauecTBeHHble peaklUd Ha cyabdar-, KapboHaT- u
XJIODUZ-aHWOHBI, Ha KaTHOH aMMOHHUS, pelleHue
JKCIIePUMEHTA/IbHBIX 3a7jad 1Mo TeMaM «MeTauib» U
«HemeTtannb») B COOTBETCTBUM C IpaBWIaMH TeXHUKU
OesomacHocT Tipu  OOpaljeHWd C  BellecTBaMH M|
J1abopaTOpHBIM obopy1oBaHUEM, TpPe/ICTaB/ISATh
pe3yJbTaTbl XMMHUECKOro 3KCIieprMeHTa B opMe 3amuicu
yPaBHEHUI COOTBETCTBYIOLIMX PeaKLUi U (OPMY/TUPOBATh
BBIBO/Ibl HA OCHOBE 3THX pe3yJ/IbTaToB;

c(OpMHPOBAaHHOCTh YMEHHH KPUTUYECKH aHaIW3UpOBaTh
XUMHUUECKYI0 MH(POPMALMIO, TOJyYaeMyr0 W3 pa3HbIX
WCTOYHWKOB  (Cpe/icTBA  MAacCOBOM  KOMMYHHUKALIWH,
VIHTepHeT U ApyTHX);

copMHpOBaHHOCTL ~ yYMeHHI  cob/rofaTe  IpaBusia
9KOJIOTUYECKU 11e/1ecO00pa3HOro TOBeZIeHUs] B OBITY U
TPY/JIOBOW /IeSITeJIbHOCTA B LIE/AX COXPAHEHUS CBOEro
3/JOPOBBSI M OKPY’Karolllel MPUPOAHON Cpefibl, 0CO3HABaTh
OMAacHOCTh ~ BO3/I€MCTBUS ~ HAa  JKUBbIE  OPraHU3MBI
OTpeZie/IEHHBIX BeLeCTB, IIOHMUMasi CMBIC] I10Ka3aTesist
MK, TosICHIT, Ha TpUMepaxX CrHoCOObl YMEHBIIEHUS] W
TIpe/IOTBPAlLleHUs] MX BPEJHOTO BO3/€MCTBUS Ha OPraHU3M
YesIoBeKa;

AJIs1 00YYAKIHUXCS C OTPAHMYEHHBIMH BO3MO)KHOCTAMH
3/0POBbsI: YMeHHe IIPUMEHSTb 3HaHWs 00 OCHOBHBIX
JOCTYTHBIX MeTOJiaXx TO3HaHUS BeIIeCTB U XUMHYECKHX
SIBJICHUI;




rporpamma 1o/
pefakiLyen
B.B.JlyHuHa,
2020

(npodunbHBINA
YPOBEHB)

obmiero  obOpa3oBpaHuss ~ pa3paboTaHa Ha  OCHOBE
®enepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «006
obpa3oBanuu B Poccutickori ®enepanyin», TpebOBaHUN K
pe3ysibTaTaM OcCBoeHusi (efiepasbHOM 06pa3oBaTenbHOM
MporpaMMel cpefHero obujero obpasosanusi(POIT COO),
npefcTaBieHHbIX B PefiepabHOM  TOCY/IapCTBEHHOM
obpa3oBatenbHoM ctangapte COO, c yuétom Konremnium
rpernoiaBaHvsi  yuebHoro  mipeamera  «XUMUsS» B
oOpasoBaTe/bHbIX opraHu3anusx Poccuiickoii desepariyy,
pear3yIoIX OCHOBHBIE 00pa3oBaTe/IbHbIe IPOTPaMMBbI, U
OCHOBHBIX TMOJI0KeHUH «CTpaTeruu pa3BUTHSI BOCTIMTAHUS
B Poccuiickoit ®epepaiuu Ha mepuop o 2025 ropax
(Pacriopskenue IIpaButensctBa PO ot 29.05. 2015 Ne 996
-p.).

XvMusi Ha ypoBHe YriyOMEéHHOTO W3yuyeHUs
3aHMMaeT Ba)XHOe MeCTO B CHCTEMe eCTeCTBeHHOHAYYHOTO
obpazoBanusa ywanmxcs 10-11 xmaccoB. M3ydeHue
rpeMeTa, peanusyemoe B YCJIOBUSIX
v depeHIIIPOBaHHOTO, Npo(U/ILHOTO o0OyueHus,
Mpu3BaHO  o0ecrieuuTh  0OIle0Opa3oBaTeNbHYID U
OOLeKY/IbTYPHYIO TIOATOTOBKY BBIMYCKHUKOB  ILIKOJIBI,
HeoOX0UMYI0 /i1 afjanTaluy UX K ObICTPO MEHSFOLUMCS
YCJIOBUSIM JKU3HU B COLIMYyMe, a TaKXKe /il MPOJAO/DKEeHUsI
oOyueHMss B  OpraHusalysXx  IpogeccHOHaNTBHOTO
oOpa3oBaHMsl, B KOTOPBIX XHUMHs SIB/ISETCS OJHOW W3
TIPUOPUTETHBIX AUCLIUT/IVH.

ITporpamma 15t yrimy01E6HHOTO U3yUeHHsI XUMUK:

yCTaHaB/IMBaeT MHBApUAHTHOE TpeJMeTHOe COAep’kaHue,
oOsi3aTesibHOE /i1 M3yUeHHsI B paMKax —OT[e/bHbIX
rpocuneit, rpefyCcMaTpyBaeT  pacripefiefieHie U
CTPYKTYpUDOBaHWE €ro MO0  KjaccaM, OCHOBHBIM
cofiepyKaTesIbHbIM JIMHUSIM/pas3zieniaM Kypca;
AT MeTOOMUEeCKYyl0 WHTepIpeTalyio Lefleid W 3afay
u3yuyeHUs IpejgMeTa Ha YIyO/JEHHOM YpOBHe C Y46TOM
COBPEMEeHHBIX PHOPUTETOB B CHCTEMe Cpe/iHero oOImero
obpa3oBaHus, coJiep>KaTesibHON XapaKTepUCTUKU
IUVIAaHMPYeMBIX ~ pe3y/ibTaTOB ~ OCBOEHMsST ~ OCHOBHOM
obpa3oBaTe/lbHOM  TPOTPaMMbI  CpeZIHETO  OOIIEero
obpa3oBanus (TMYHOCTHBIX, MeTarpeMeTHBIX,
TpeIMETHBIX), a TaKKe C YYETOM OCHOBHBIX BH/OB
yueOHO-TI03HaBaTebHBIX AeHCTBUIM 00ydYaromierocss 1o
OCBOEHHMIO COJiepyKaHUsl TIpe/iMeTa.

B COOTBETCTBUH C KOHL|eNTYa/IbHBIMA
nonioxkenussmu ®I'OC COO o HasHaueHUU NpeSMeTOB
0a3oBoro W  yrayO/NEHHOTO YpOBHEH B CHCTEMe
M depeHIMPOBaHHOTO 00yueHHsI Ha YpPOBHe CpegHero
ob1jero obpa3oBaHysl XUMHA Ha YPOBHe YI/Ty0/IEHHOrO
H3yuYeHHUs HamnpaeBJ/ieHa Ha peann3anuio
NPeeMCTBEHHOCTH C MOC/IeAYIOLUM 3TaNoM MOTyYeHUus
XMMHYEeCKOro o0pa3oBaHUsi B paMKax H3ydYeHHs
CnenyaabHBIX eCTeCTBEHHOHAYYHbIX H XHMHYeCKHX
AUCLMIUIMH B By3aX H OpraHu3apusx Cpe/jHero
npogeccHoHa/ILHOr0 00pa3oBaHMsA.

N3yuenne mpegmera «XUMHs» OPHEHTHPOBAHO
MPEeMMYIIeCTBEHHO Ha paclivipeHHe U yriybsieHue
TeopeTUUecKon u MIPaKTUUeCKOn MOJTOTOBKH
oOyuaromuxcsi, BbIOpPABUIMX OMNpeeNEHHBIA  TIPOQUIH
o0yueHHsi, B TOM YHC/ie C MEepPCIeKTHBOM TOC/Ie[yIOIIero
TIO/TyyeHUs] XUMUYeCcKoro o0pa3oBaHMsl B OpraHM3aLiUsx
nipoeccroHasbHOrO 0OpasoBaHusl. Hapsity ¢ 3TuMm, B




ceete TpeboBannii PIrOC COO K MJIaHUPYEMbIM
pe3y/nbTaTaM OCBoeHUs (hefiepasbHON 00pa3oBaTeNbHOM
nporpamMMel  cpefiHero obO1ero o6pa3oBaHUsl H3yuyeHHe
npeAMeTa «XHUMUsI» OPUEHTHPOBAaHO TaKKe Ha pelleHHe
3aay BOCIHTAaHMA M  COLHAJIBHOTO0  Pa3BUTHA
00yuarmuxcs, Ha (opmupoBanue y HHX

00 eNHTe/UIEKTYa/TbHBIX yMeHHi, yMeHMi
pal[HOHA/IM3aMH  y4e0HOro TpyJa W 0000IIEHHBIX
cnoco6oB AesiTe/IbHOCTH, HMeIOLHX

MEeX/UCIUIITHHAPHBINA, HaNPeJMeTHbIH XapaKTep.

CocTaBnsouMy  TipeiMeTa «XUMHs» Ha YPOBHe
yrny6IEHHOTO W3y4YeHus SIB/ISIFOTCS YTIyO/IEHHBIE KYPChI —
«Oprannueckasi xumusi» U «OOIIasi ¥ HeopraHWYecKas
xumust». OCHOBY cogepkaHusi KypcoB «OpraHuueckast
xuMus» U «O0I1Iasi 1 HeopraHUJyecKast XUMHs» COCTaBJISIeT
COBOKYIHOCTb ~ TIpeJIMETHBIX  3HaHUM M  yMeHHUH,
OTHOCSIIMXCSI K 0a30BOMYy YPOBHIO M3yueHHs Tpe/iMerTa.
JTta  cucreMa  3HAaHUM  T0/yyaeT  OMpeZiesiéHHOe
TeopeTUYecKoe [IOTIoJIHeHUe, I[103BOJISIOIee OCO3HAHHO
OCBOUTH CYII[eCTBEeHHO G0N 00BEM
(akTonornyeckoro Marepuana. Tak, Ha yrayOJEHHOM
ypOBHe Wu3yueHUsi TpeiMera obecrieyeHa BO3MOKHOCTb
3HAUWTEe/NLHOTO  yBelMW4yeHUsi 00béMa  3HaHWUM O
XUMHUECKHX 3/IeMeHTaX M CBOMCTBaX MX COeJMHEHHUN Ha
OCHOBe pAacCIIUpeHusi W YriayOneHWs TIpejCTaBlieHud o
CTPOEHUU BeIlleCTBa, XUMHUECKOU CBSI3U u
3aKOHOMEPHOCTSIX MpOTeKaHUst peaxIui,
pacCMaTPUBAEMbIX C TOUKH 3PEHHsI XUMHUUECKOH KMHETHKU
Y TepMOJMHAaMMKU. VI3yueHre nepHoOJUUeCcKOro 3akoHa U
[Tepriofueckoil  CHCTeMBbl ~ XMMHUYECKHX  3/IeMEHTOB
0a3upyeTcsi Ha COBpDEMEHHBIX KBAaHTOBOMEXaHUYeCKHX
TIpe/ICTaBMeHUSAX O CTPOEHMM aroMa. XUMHUYecKasl CBSi3b
OOBSICHSETCSI C TOUKU 3PEHHsT SHePreTHUeCKUX U3MeHeHU
npu eé obOpa3oBaHMM M paspylleHHH, a TakKKe C TOUKH
3peHHss MeXaHU3MOB eé oOpa3oBaHMs. V3ydyeHHe THIIOB
peakuui [oroHseTcs (OPMHUPOBAHWEM TIpeJiCTaBIeHUi
00 9I/MeKTPOXUMHUECKHWX TIpoLjeccaX U 3JIeKTPOJu3e
pacIijiaBoB ¥ PacTBOPOB BelllecTB. B Kypce opraHMyeckoi
XUMHM TIpM PacCMOTPEHMH peaKIJMOHHOM CrocobHOCTH
COeZIMHEHHH YJiensieTcss 0coboe BHUMaHWe BOIMpOCaM 00
3/IeKTPOHHBIX 3((eKTax, 0 B3aMMHOM BJIUSIHUM aTOMOB B
MOJeKy/Iax ¥ MeXaHU3MaxX peakLyil.

Ocoboe 3HaueHWe WMeeT TO, UTO Ha COJep’KaHHe
KypCOB XMMHM YIJIyOJEHHOTO YypPOBHSI H3y4yeHus [Jist
K/IaCCOB ompejiesiéHHOTO Tipodusisi (T/IaBHBIM 00pa3oM Ha
WX CTPYKTYPY W XapakTep AOMOJHEeHUH K 001el cucteme
NpeIMeTHBIX 3HAHWIM) OKa3bIBAlOT BI/IMSIHAE CMEXKHbIE
nipeaMeThl. Tak, HarlpyMep, B COZEP)KaHUM TIpeiMeTa i
K/IAaCCOB XMMHUKO-pu3nyeckoro mpoduass 6osbiioe
3HauyeHHe OylyT MMeTh 3JIeMeHThI y4e0HOr0 MaTepuasia
no obmeit xumuu. Ilpy u3yueHUu mnpesmera B JAHHOM
clydae akleHT OyzeT cfesaH Ha OOIHOCTb METO/OB
NI03HaHUs, OOIHOCTb 3aKOHOB M TEOpUA B XWMHMU U B
(usuKe: aTOMHO-MOJIEKY/ISipHasi Teopusi (MoJIeKyJ/IsipHast
Teopus B ()U3MKe), 3aKOHBI COXPAHEHUSI MacChl U SHEPTHH,
3aKOHbI TePMOJMHAMUKH, 3/eKTPOJIN3a, MpeJCTaB/leHus 0
CTPOEHUH BeLLeCTB U Apyroe.

B TO Xe BpeMsi B cojiep)KaHUHW TIpeAMeTa [jisi
K/IaCCOB  XHMMKO-0uo1orudeckoro mnpoduas O6osbiimit
yJe/lbHbI Bec OyJeT MMeTh OpraHM4YecKas Xumus. B




3TOM C/lydae TpeJoCTaB/sieTCs BO3MOXKHOCTE i Oosee
00CTOSATE/TBHOTO PACCMOTPEHUSI XUMHUYeCKON OpraHu3aliu
KJIeTKM KaK OMOJIOTMYeCKOW CHUCTeMbl, B COCTaB KOTOPOM
BXOJST, K IpUMepy, Takle CTPYKTypHble KOMIIOHEHTB], KaKk
nUel, OenKW, YIIeBOJbl, HYK/IEWHOBBIE KHCIOTHI U
gpyrue. TIpu S3TOM 3HaHMSI O COCTaBe U CBOWCTBAx
npe/icTaBUTe/lell  OCHOBHBIX  K/acCOB  OpPraHWYecKHX
BeI[eCTB  CAY)XKaT OCHOBOM [Jii M3y4YeHHsl CYIIHOCTH
1npolieccoB ()OTOCHHTe3a, [bIXaHWs, [MIIleBapeHusl.

B nna"He ¢opMupoBaHMs ~OCHOB  HAay4HOIO
MHUDOBO33DEeHHUsI, OCBOeHHs OOIIeHayYHbIX  METO/OB
II03HaHMS U OIbITa MPAKTUYECKOro MpUMeHeHHUs] HayuHbIX
3HaHUUM W3ydyeHWe TIpegMeTa «XUMHUs» Ha YTIyOJEHHOM
YPOBHE OCHOBaHO Ha MEXITPeIMETHBIX CBSI35IX C yueOHbIMU
TipeiIMeTaMH, BXOJSLMMHU B COCTaB IPeAMETHBIX obmacTeit
«EcTecTBeHHO-HayuHble TIpeAMeTB», «MaremaTtuka W
vHbopMaThKa» U «Pycckuil I3bIK U TUTEpaTypar.

Ilpu n3yueHun yueGHOro TipeaMeTa «XHUMHs» Ha

yriy6/éHHOM YPOBHE Tak)Ke, KaKk Ha YpOBHE OCHOBHOI'O U
cpennero obimero obpa3zoBaHus (Ha 0a30BOM YpOBHE),
3afaueil MepBOCTeNeHHOM 3HAYUMMOCTU  SIBJIsIeTCA
¢opMupoBaHHe OCHOB HAayKH XHMHHM KakK o00/1acTH
COBPEMEHHOI'0 eCTeCTBO3HAHUS, NPaKTHYeCcKOoil
JesATeIbHOCTH Ye/l0BeKa W OJHOr0 W3 KOMIIOHEHTOB
MHpPOBOH Ky/JIbTypbl. PellleHue 3ToM 3ajaud  Ha
yriy6éHHOM YpOBHe M3y4eHMsl TpeMeTa IpeArosiaraeTt
peanu3anuio TaKuX Lesei, Kak:
¢opmupoBaHUe  TIpeJCTaB/eHUil: O  MaTepUalbHOM
eIVHCTBe MMpa, 3aKOHOMEDHOCTSX U [103HaBaeMOCTH
sIBJIeHHH TpUPOABL, O MecTe XHMUM B CUCTEMe
€CTeCTBEHHBIX HayK U eé Befyllledl pony B obecrieueHUH
YCTOMUMBOTO  Ppa3BUTHSI UEeJIOBEUECTBA: B  PelIeHdHr
MpobJieM 3KOJIOTUYECKOM, SHEpreTHYeCKOW W TIMITEeBOH
0e30mMacHOCTH, B Pa3BUTUU MEAWLVHBI, CO3laHMM HOBBIX
MaTepuasoB, HOBbIX UCTOUHUKOB HEPrUH, B obecrieueHnu
PaLMOHANBHOIO TIPUPO/IOTI0/IB30BaHus], B (POPMUPOBAHUH
MHUPOBO33peHUsi U 00IIell KyJabTyphl UesoBeKa, a TakkKe
9KO/IOTHUeCKd O0OOCHOBAaHHOTO OTHOIIEHHUST K CBOEMY
3[J0POBBIO U TIPUPOAHOM Cpefie;
OCBOEHHE CHUCTeMbl 3HaHWM, JeXaljux B OCHOBe
XUMHUYECKOU COCTaBJISIOLIIeN €CTeCTBeHHO-Hay4YHOU
KapTuWHBI Mupa: (QyHJaMeHTa/lbHBIX TOHATHH, 3aKOHOB U
Teopuil XMMUW, COBPEMEHHBIX TTPe/ICTaB/IeHHI 0 CTPOeHUH
BellleCTBA Ha pasHbIX YPOBHSAX — aTOMHOM, HWOHHO-
MOJIEKY/ISIPHOM, Ha/IMOJIEKY/ISIDHOM, 0
TepPMO/JMHAMUYECKUX U KUHETHYeCKHX 3aKOHOMEepPHOCTSIX
MPOTeKAaHUs] XUMHWUYECKUX peak[uil, 0 XUMHUYeCKOM
paBHOBECHH, pacTBOpax M [JUCIEpPCHBIX cuUcTeMax, 00
OOIMX HAYYHBIX TIPUHLIUIIAX XUMUYECKOTO TIPOU3BO/CTBA;
(opmupoBaHue y 00yuaroLXcsi 0CO3HAHHOTO TIOHUMAaHUs
BOCTPeOOBAHHOCTH CHCTEMHBIX XUMHUECKUX 3HaHWW ISt
0ObsICHEHHsI KJTFOUEBBIX W€l M MpobjeM COBPeMeHHOM
XUMHHY, A7 OOBSICHEHHS] M TIPOTHO3UPOBAHUs SIBJIEHUH,
VIMEIOIUX eCTeCTBeHHO-HAyYHYI0 TPUPOAY; I'PaMOTHOTO
pelleHys npo6siem, CBSI3aHHBIX C XUMUeH,
MPOTHO3UPOBaHMs], aHaau3a U OLeHKU C [O3ULUi
9KOJIOTMUECKOH 0e30MacHOCTH TOC/Ie[CTBUN OBITOBOW M
IIPOU3BO/CTBEHHOH /lesATe/IbHOCTU UesloBeKa, CBSI3aHHOM C
XUMHAYeCKMM  TIPOU3BOZACTBOM,  HCIO/Ib30BaHUEM U
niepepabOTKOI1 BelljecTs;




yriybsieHue TIpe/CTaBIe€HWH O HAyuyHbIX  MeToJax
T03HaHUs, HeoOXOAWUMBIX [yii TIpUOOpeTeHHs YMeHHWi
ODMEHTHDOBAThCSI B MHpe BeIeCTB UM OOBSICHEHHs
XUMHUECKUX SIB/IeHWH, MMEIOIUX MeCTO B IIpUpoje, B
MpaKTUUeCKOH JesiTe/IbHOCTH U MIOBCEJHEBHOM JKU3HU.
B muiaHe peanu3aliiy NepBOOYepeHbIX BOCIHUTATETbHBIX
Y pa3BUBAIOMINX (YHKIUM 11€JI0CTHONW CHCTEMBI CPeJJHEr0
ob1jero o0pa3oBaHUs MPU U3yUeHUH TIpegMeTa «XUMUs»
Ha yriay0/JIéHHOM YypoBHe 0cC00yl0 aKTya/JbHOCTh
NMPUOOPETAl0T TaKHe Ie/IH U 3aJjaUH, KaK:
BOCIUTaHHe YOeXIEHHOCTH B II03HABaeMOCTH SIBJIEHUH
TIPUPO/Ibl, YBa’KeHHsI K TPOLIeCCYy TBOpUECTBa B 00s1acTH
TEOPeTUYEeCKUX W TIPUK/IAZHBIX UCCIeAOBAHUM B XUMHH,
¢opMupoBaHre  MHMPOBO33pEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HayKH;
pasBUTHe MOTHBaLMd K O0OyuyeHUIO M  II03HAHMIO,
CriocobHOCTel K CaMOKOHTDPOJIFO M CaMOBOCTIMTAHUIO Ha
OCHOBe yCBOeHHUs 0011]jeue/IoBeUeCKHX LeHHOCTel;
pa3BUTHeE [T03HABAaTeIbHBIX MHTEPECOB, MHTE/UIEKTYaIbHbIX
u TBOPUYECKUX crocobHoCTelH obyuaromuxcs,
¢opMupoBaHle y HUX CO3HATe/JbHOTO OTHOLIEHUS K
€amMo00pa30BaHUI0 M HerpephbiBHOMY 00pa30BaHUI0 Kak
YCJIOBHIO YCTIENTHON MpodecCroHaTIbHON U 001IeCTBEHHON
JleTeIbHOCTH, OTBETCTBEHHOIO OTHOIIEHUsS K CBOEMY
3/J0POBBIO U TOTPEOHOCTHU B 37I0POBOM 00pa3e KU3HH;
¢opMupoBaHle  yMeHMM U HaBBIKOB  Pa3yMHOIO
TIPUPO/IOTIOTb30BaHHUS, pasBuTHe 9KOJIOTUUeCKOU
KyJIbTypbI, TIPHOOpeTeHre OmbITa 00IeCTBEHHO-TI0NIe3HOH
9KOJIOTHUECKOM ZlesiTe/TbHOCTH.
OOr1ee yKCI0 YacoB, TPeyCMOTPEHHBIX /IS W3yuUeHHst
XUMUU Ha yriy0O/seHHOM YpOBHe cpejHero obiero
obpa3oBanusi, coctaBmseT 204 yaca: B 10 kmacce — 102
yaca (3 yaca B HeZiest0), B 11 knacce — 102 vaca (3 yaca B
HeJIeJio).
Copep>xaHre 00ydyeHUsI peaii30BaHO B yueOHHUKaxX
XUMUH, BbIMYILL[€HHBIX U3/aTe/IbCTBOM «lpodax:
1. EpemuH B. B., Ky3ssmenko H. E., Tepenus B. U.,
HOpo3nos A. A., Jlyaus B. B. Xumus 10 kiaacc
(yrs1y6s1eHHbI# ypoBeHb) 2020;
2. EpemuH B. B., Ky3semenkoH. E., /Ipo3gos A. A.,
Jlyaun B. B. Xumus 11 knacc (yriry0eHHbIH
ypoBensb) 2021.

B COOTBETCTBHU C CUCTEMHO-/eATeTbHOCTHBIM
TI0/IX0/IOM B CTPYKTYP€ IMYHOCTHBIX Pe3y/IbTaToB
0CBOEHMsI TIpejMeTa « XUMHUsI» Ha YPOBHE CpeHero
00111ero 00pa3oBaHUs BbIE/IEHbI C/IeYIOIINe
COCTaBJISAIOIIME: 0CO3HAHHE 00yJaroIUMHUC
POCCUIICKOH IPakJaHCKOH HAEHTUYHOCTH; TOTOBHOCTH
K CaMOpa3BHUTHIO, CAMOCTOATE/IbHOCTH U
caMoomnpe/ie/IeHHI0; Ha/THUHe MOTHBALUH K 00y4YeHHIO0;
TOTOBHOCTH U CIIOCOOHOCTH 00YUAIOIUXCS
PYKOBO/CTBOBATHCA MPUHATHIMH B 001[eCTBe
NpaBHU/IaMH U HOPMAaMH TOBe/[eHHA; Ha/THUHe
MPaBOCO3HAHUS, IKOJIOTHUECKOH KY/IbTYpPhI;
CI0COOHOCTD CTABUTH I{€/IH U CTPOUTH KU3HEHHbIE
IUIAHEL

JIMIHOCTHBIE pe3y/jbTaTbl OCBOEHUA IIpeaMeTa




«XumHs»  OTpakarOT  CPOPMHPOBAHHOCTb  OTIBITA
TO3HaBaTe/JIbLHOM W TPAKTHUUeCKOW  JiesiTe/IbHOCTH
oOyyaromuxcsi B TipoLjecce peasu3aldi 0Opa3oBaTenbHON
JieATeIbHOCTH, B TOM UHC/Ie B YaCTH:
1) rpa)kJaHCKOr0 BOCIUTAHHUS:
0CO3HaHMSI O0YyYalLIUMUCS CBOWMX KOHCTUTYLIMOHHBIX
mpaB M o0s3aHHOCTEM, yBaXeHWs K 3aKOHy U
TMPaBOMOPSJKY;
Npe/iCTaB/IeHUss O COLMA/bHBIX HOpPMax U IpaBWIax
MEeKJIMUHOCTHBIX OTHOILIEHHH B KOJIIEKTHBE;
TOTOBHOCTH K COBMECTHOMN TBOPUECKOW [1esiTe/TbHOCTH TIPU
CO3/laHNM yueOHBIX TIPOEKTOB, pelleHUd YyueOHBIX W
M03HaBaTe/NbHBIX  3a7lay,  BBIMOJHEHWHA  XUMUYECKUX
9KCIIePUMEHTOB;
CMOCOOHOCTM ~ TIOHWMAaTb U TPUHUMAaTb  MOTHBBI,
HaMepeHHsi, JIOTUKY W apryMeHTBl [JDYTUX TIpU aHau3e
Pa3MYHBIX BU/IOB yueOHOM JesTeTbHOCTH;
2) HaTPHOTHYECKOr0 BOCIIMTAHNA:
L]eHHOCTHOTO OTHOIIEeHHs K MCTOPUUECKOMY U HayYHOMY
Hac/ieIui0 0TeYeCTBeHHOM XHMUU;
yBa)KeHHUsI K TpOLiecCy TBOpuUecTBa B 00s1laCTH TeOpUU U
TIPaKTUUYeCKOT0 TIPUIOKEHUST XMMHHY, 0CO3HAHHUS TOTO, UTO
JaHHbIe HAYKU eCThb pe3y/bTaT JATe/NbHBIX HabmogeHNH,
KPOTIOT/IMBBIX 9KCIIepPUMEeHTaTbHbIX TIOMCKOB,
MOCTOSIHHOTO TPYJa

MHTepeca U 103HaBaTe/IbHbIX MOTUBOB B MOTyUeHUU
¥ TIOC/TeAyIolieM aHamu3e HWHGOpPMAld O TepesjoBbIX
JOCTVKEHUSIX COBPEMEHHOW OTeueCTBeHHOW XUMUU;
3) AIyXOBHO-HPABCTBeHHOI'0 BOCIIMTAHHUSI:
HPaBCTBEHHOTO CO3HAHUSI, STUYECKOTO MTOBe|eHHUST;
CrIOCOOHOCTH  OLleHMBaTh ~ CUTyal|Ud, CBSI3aHHblE C
XUMHUECKUMH SIB/IEHUSIMA, W TIPUHUMAaTh OCO3HAHHBIE
pellieHrsi, OPUEHTUPYSICh Ha MOpa/bHO-HPABCTBEHHBIE
HODPMBI U L|eHHOCTY;
TOTOBHOCTH OLIeHHWBaTh CBOE TIOBeZleHHe 1 TIOCTYTIKH CBOUX
TOBapHIL{eH € MO3ULIMI HPaBCTBEHHBIX U NIPABOBBIX HOPM U
C Y4ETOM OCO3HAHUsI M10C/Ie|CTBUI TIOCTYIIKOB;
4) dopmupoBaHus KyJIbTyPbI 3J0POBb:
TOHMMaHUsA 1[eHHOCTeH 3/10poBoro U Oe3omacHoro obpasa
JKU3HW, HeoOXOJWUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K
cobcTBeHHOMY (pH3UUeCKOMY U TICHXHYeCKOMY 3710pOBBIO;
cobnmosieHns  TipaBua  Oe3omacHoro — oOparjeHust  C
BelljeCTBaMU B ObITY, TIOBCeJHEBHOM >XU3HH, B TPYZOBOI
JiesATeTbHOCTH;
TOHUMAaHUSl LeHHOCTH TIpaBUJ WHIAWBUYAJTbHOTO W
KOJUIeKTUBHOTO 0e30MacHOro TOBeJieHus] B CUTYyaLUsX,
YTPOXKAIOIIMX 30POBLIO U KU3HU JTIO/IeH;
0CO3HaHMsI TIOC/Ie/ICTBUI U HETIPUSTHSL BPeJHBIX IPUBBIUEK
(ymotpebsieHust ankoroJisi, HAPKOTUKOB, KypeHUsl);
5) TPyAOBOro BOCIIUTAHUA:
KOMMYHUKAaTHBHOM  KOMIIETEHTHOCTH B y4eOHO-
UCCIIe/]0BaTeIbCKON JesITelTbHOCTH, 0011[eCTBEHHO
T10J/Ie3HOM, TBOPUECKOM’ U IPYTUX BUAX [IesITe/IbHOCTH;
YCTAaHOBKM HA  aKTHBHOe  ydyacTMe B  DeLleHdr
NpakTUYeCKUX 3aflay COLMaJbHOW HarpaBjieHHOCTH (B
paMKax CBOEero KJacca, IIKOJIbI);
WHTepeca K TPAKTUUeCKOMY U3yueHHI0 Tipodeccuid
pasMYHOro pojia, B TOM YKC/Ie Ha OCHOBE TPUMEHEeHHs
MpeIMeTHBIX 3HAHUH 10 XUMUWY;
yBOXEHUsI K TpyAy, J/IOJSAM TpyJa U pesyjbTaTaM




TPY/ZOBOH [1esITeTbHOCTHY;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAWBUYaTBHON
TpaekTopuu oOpa3oBaHus, Oyayuieli mpodeccun U
peanu3alyi COOCTBEHHBIX >KU3HEHHBIX TIAHOB C YUETOM
JIMYHOCTHBIX ~ WUHTEPECOB, CIOCOOHOCTE K  XUMMH,
HMHTEepecoB U NoTpebHOCTel 00I11eCTBa;

6) 3K0/1I0THYECKOr0 BOCIIMTAHUS:

9KOJIOTUYECKU Lienecoobpa3Horo OTHOIIEHWS K TPHUpOJe
KaK UCTOYHUKY CYITIeCTBOBAHUS KU3HU Ha 3eMJIe;
TOHUMaHUsl T/I00a7bHOTO — XapakTepa  JKOJOTHYeCKHX
npobseM, BAWSHUST SKOHOMMUYECKMX TIPOIeCCOB  Ha
COCTOSTHYE TIPUPO/THON U COL[MA/IbHOU CPe[IbI;

0CO3HaHUsI HEOOXOAMMOCTH HCIIO/b30BaHUS JOCTHXKEHUN
XUMWW ~ JIJI1  pellleHHs  BOMPOCOB  PaljMiOHAIBHOTO
TIPUPOZOTIOIb30BaHMUS;

AaKTUBHOTO HETPUSATHUS [IeMCTBUM, TIPUHOCAIIUX BpEZ
OKpY>Karoiieli IpUpoIHON cpefie, YMeHUsI TIPOTHO3UPOBATh
He6J1aronpusiTHbIE 3K0JIOTUYecKue MOCeICTBUS
TIpeIIIPUHUMaeMbIX [IeHCTBUM 1 TIpeJj0TBpalllaTh UX;
Halnvyusi  Pa3BUTOTO  9KOJIOTHUECKOTO  MBILIEHHS],
JKOJIOTUYECKOW  KYyJbTYpbl,  OMbITa  JeATeJIbHOCTH
9KOJIOTHUECKOH HaTpaB/IeHHOCTH, yMeHUs
PYKOBOJCTBOBATLCS UMH B TM03HaBaTe/bHOMH,
KOMMYHUKAaTHBHOHN M COLMAIbHON TIPAKTHKE, CITIOCOOHOCTH
M yMeHWsT  aKTMBHO  TPOTHUBOCTOSITb  WZEOJIOTUU
xemodoouu;

7) leHHOCTH HAyYHOr0 ITO3HAHUS:

MHUDOBO33DEeHHUsI,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
VYPOBHIO Pa3BUTHS HayKH U 00I[eCTBEHHOU MPAKTHKY;
TOHMMaHUs CrielinUKA XUMUHM KaK HayKd, OCO3HAHUS eé
pomi B (GOPMHUPOBAaHWM  PpalMOHAIBHOTO  HAY4YHOTO
MBIILTIEHNs], CO3JIAHUM LIeJIOCTHOTO TIpeZCTaB/ieHusT 00
OKpY’KaroIlleM MHpe Kak 0 eJJMHCTBe MPUPO/Ibl U Yel0BeKa,
B TIO3HAHWW TPHUPOJHBIX 3aKOHOMEPHOCTEH W pellleHuH
npo6JieM coXpaHeHUs! TIPUPOHOTO PABHOBECHST;
yOeXIEHHOCTH B 0COOOM 3HAUMMOCTA XWMHHU /ISt
COBPEMEHHOW LMBWIM3alMUd: B €€ T'yMaHUCTUUYeCKOU
Harpap/ieHHOCTH W BaKHOW POJIM B CO3/jaHUM HOBOW 06a3sbl
MaTepuajbHOM KYJbTYPbl, B PpeIIeHUH T[JI00aTbHBIX
npobsieM  YCTOMUMBOTO  pa3BUTHS ~ 4YelioBeYeCTBa —
ChIPbEBOM, SHEPreTHUYeCcKOM, MHUIIEeBON M 3KO0J/IOTUUeCKOMH
0e30MacHOCTH, B PAa3BUTHH MEJUIUHBI, 00eCreyeHur
YCJIOBUH YCTELTHOTO TPYyZAa M 3KOJI0THYeCcKd KOM(OpTHOM
JKU3HU KaXK/[OT0 UJieHa 00I1[eCTBa;

ecTeCTBeHHOHAYYHOMR IPaMOTHOCTHU: TIOHVMaHUsI
CYUIHOCTH  METOJIOB  TIO3HAHWS, MCIIO/b3yeMbIX B
eCTeCTBEHHBIX HayKaX, CIOCOOHOCTH  WCIO/b30BaTh
To/TyyaeMble 3HAHUS [iJIs aHa/u3a U 0ObSCHEHUs SIBIIEHUM
OKDY’KaroII[ero MUPa W TIPOUCXOASIIX B HEM W3MeHeHUH,
yMeHUs1 JiesiaTb 0OOCHOBaHHBIE 3aK/IIOUEHHWsT Ha OCHOBE
Hay4YHbIX (AKTOB U WMEIOIUXCS [JaHHBIX C Ie/bio
TOJTyYeHHsI I0CTOBEPHBIX BLIBOJIOB;

CMOCOOHOCTH CAMOCTOSITTbHO MCTIO/Nb30BaTh XUMHUUECKHUe
3HaHWS [ pellleHusi Tpo0eM B peasibHbIX KU3HEHHBIX
CHUTYaLUsX;

WHTepeca K IM03HaHHWI0, UCCIIe0BaTebCKOM /e TeNTbHOCTH;
TOTOBHOCTH W CMOCOOHOCTM K  HETpPepbIBHOMY
obpa3oBaHMi0 U camMo0Opa3oBaHWIO, K AKTUBHOMY
TIOJTYYeHUIO HOBBIX 3HAHWM 10 XWMHH B COOTBETCTBUHU C
JK3HEHHBIMU 1TOTPeOHOCTSIMY;




WHTepeca K OCOOEHHOCTSM TpyJa B pa3/MYHbIX

cdepax nmpodeccroHaNTLHOM e TeTbHOCTH.
MeranpeaMerHbie pe3y/IbTaTbl OCBOEHHS TMPOrPaMMBbI
10 XMMHMM Ha YypOBHe cpeJHero obiiero obpa3oBaHus
BKJ/IFOYAIOT:
3HauUMMBbIie [Jist (hopMHUpOBaHUS MHUDOBO33pEHHUS
o0yyJaromuxcsi MeXIUCLUIUIMHAPHbIe (MeXXIIpeMeTHEIE)
oOlLjeHayyHble TIOHSATHS, OTPaXKAIOIIWe  L[eJIOCTHOCTh
HayYHOI KapTHHBI MUpa U CIelu(UKy METO/|0B MO3HaHKS,
WCIIO/Ib3yeMbIX B eCTeCTBEHHBIX HaykKax (Marepus,
BellleCTBO, SHEPTHs, siBJieHre, TMPOLeCC, CUCTeMa, HayUYHbIH
(akT, TNPUHIMUI, TUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HWCCAeJoBaHWe, HaOmoJeHWe,  U3MepeHwe,
5KCIIEPUMEHT U Jpyrue);
yHUBepcajbHble y4eOHbIe felcTBUsS (IIO3HaBaTeJ/bHBIE,
KOMMYHUKAaTHUBHBIE, DEeryIsATUBHBIE), 00ecreunBaroIye
tdopmrpoBaHue  (QYHKIMOHAABHONW  TI'PaMOTHOCTH U
COLMabHOM KOMITeTeHIUH 00yJaloIxCs;
CrocOOHOCTh  0OyuaroLMXCsl MCIO/Ib30BaTh OCBOEHHbIE
MeX/IUCLIMTUTMHAPHBIE, MHPOBO33DeHUeCKWe 3HaHUS |
yHUBepCajbHble yueOHble IelCTBUSI B TO3HABATE/IbHOM U
coLanbHOM MpaKTHUKe.

MeranpeamerHbie pe3y/IbTaThl OTpaykaroT
OBJIaJleHue YHUBepCabHbIMU yueOHbIMU
TI03HaBaTe/IbHBIMUY, KOMMYHHUKATUBHBIMU u
PEeryJsITUBHBIMU [IeHCTBUSIMH.

ITo3HaBaTe/bHbIE YHUBEPCA/IbHbIE YUeOHbIe JeliCTBUS
1) 6a3oBbIe TOTHUYECKHUE JEHCTBHUS:

CaMOCTOSITe/IbHO ¢hopmynpoBaTh u
aKTyanusupoBaTb  mpobnemy,  paccMaTpuBaTth — eé
BCECTOPOHHE;

oTpeiesisiTh Le/IM [iesiTe/IbHOCTH, 3ajaBasi MapaMeTpbl U
KPUTEPDUH WX JOCTW)KEHHS, COOTHOCHUTb De3y/IbTaThbl
JIesITe/TbHOCTH C TIOCTaBJ/IEHHBIMU TIeJISIMU;

WUCTO/Ib30BaTh ~ TPU  OCBOEHWM  3HAHWN  TPUEMBI
JIOTUYECKOTO  MBIIIJIEHUS:  BBIZIEJISTH  XapakTepHbIe
TPU3HAKU TIOHATHN W yCTaHaB/MBATh WX B3aWMOCBS3b,
UCTI0/Ib30BaTh COOTBETCTBYIOIIIVE TIOHSITUS JUTSE
00BSICHEHNS OT/Ie/TbHBIX (haKTOB U SIBJIEHUM;

BbIOMpATh OCHOBAHUS W KPUTEPUHU A/ KIaCCU(PHKALIAH
BeIIeCTB ¥ XUMHUUECKUX PeaKIuii;

yCTaHaB/IWUBaTh TMPUUUHHO-C/IEJICTBEHHBIE CBSI3H MEXY
M3y4YaeMbIMHU SIBJIEHUSIMH;

CTPOUTH  JIOTUYECKUE  pacCyXXAeHus  (MHIYKTHUBHbIE,
JeAYKTUBHBIE, TI0 aHA/IOTHH), BHISB/ISTH 3aKOHOMEDHOCTH
U TIPOTMBOpPEUUs] B  PACCMAaTpPUBAEMBIX  SIBJIEHUSIX,
(hopMyMPOBaTh BLIBOZBI U 3aK/THOUEHHS;

TIPUMEHSTH B TIPOIIeCCe IMO3HAHUA UCIIO/Ib3yeMble B XUMHUHU
CUMBO/IMYeCKUe (3HAKOBBIE) MO/ie/ii, TpeoOpa30BbIBATh
MoJe/ibHBIe TIPeJCTaBIeHus] — XUMAYeCKUi 3HaK (CMMBOI)
3/IeMeHTa, XUMHUUecKas (opmya, ypaBHeHUe XUMAYeCKOH
peakiii — TIPH peIIeHHH Y4yeOHBIX TMO3HABATENbHBIX U
MPaKTUUECKUX 3a/lay, TTPUMEHATh Ha3BaHHbIE MO/ebHbIE
TIPe/ICTAB/IEHUS /I BBISBJIEHUS] XapaKTepHBIX MPHU3HAKOB
U3y4yaeMbIX BeIleCTB U XUMHUUECKUX PeaKI[Ui.

2) 0a3oBbIe UCC/IeJ0BaTe/IbCKHe JeliCTBHA:

BJIaZleTh OCHOBAMH MeTOJ0B Hay4YHOr'O TO3HAHUS BellecCTB
Y XUMWYECKHUX peakiui;

dopmyMpoBaTh  I[eI W 33lauyM  UCCJIe/OBAHUS,
UCTIO/Ib30BaTh ~ TIOCTaB/ieHHbleE W CAMOCTOSITETbHO




copMy/IMpOBaHHBIE BOMPOCHI B KaueCTBe WHCTPYMEHTa
TO3HAHWSI W OCHOBBI /711 (hOPMMPOBAHHUSI TUIOTE3bI TI0
TIPOBEpKe TPaBU/IbHOCTH BBICKAa3bIBAEMBIX CY>KIEHHIA;
B/1aZleTh HaBbIKaMU CAMOCTOSITENIbHOTO TJIAHUPOBaHUSI U
TIPOBeZIeHUS yUeHHUeCKUX 9KCIIePUMEHTOB,
COBEpIIIEHCTBOBaTb ~yMeHWs HabOmoJaTh 3a  XOJOM
mporjecca,  CaMOCTOSITeTbHO — TIPOTHO3WPOBATh  €T0
pe3ynbTaT, GopMyaHMpoBaTh 0O00OIEHWS U  BBIBOABI
OTHOCUTEJILHO JI0CTOBEPHOCTH pe3y/ibTaToB
WCCIe[JOBaHUS, COCTaB/SITb ODOOCHOBaHHBIA OTYET O
nipo/iefiaHHoOM pabore;

nproOpeTaTh OMBIT yUEeHWYECKOM HCC/Ie/[0BaTebCKOU U
TIPOEKTHOM JIeATe/TbHOCTH, TIPOSIB/ISATH CIOCOOHOCTH U
TOTOBHOCTb K CaMOCTOSITe/IbHOMY IIOWCKY MeTOZIOB
peleHNsl TIPAaKTUYeCKUX 3a/ay, IPUMEHEHUI0 Pa3/IMYHbIX
MEeTO/IOB MO3HAHWSI.

3) pabora c napopmarnueii:

OPHMEHTHPOBAThCS B PA3/IMYHBIX UCTOYHHMKAX MUH(POPMALUU
(Hay4HO-TIOMY/ISIpHAs nvTeparypa XUMHYECKOro
COZiepyKaHusl, CripaBOYHbIe TIOCO0OUs, pecypchl VIHTepHeTa),
aHanM3upoBaTh MH(OPMALMIO Pa3IMYHBIX BHAOB U (opm
TIpe/iCTaB/IeHus], KpUTUUYECKH OLIeHUBATh €€ [0CTOBEPHOCTh
Y HETIPOTUBOPEUNBOCTE;

¢opMyMpoBaTh 3ampockl M TIPUMEHSTh  pa3/IuuHble
MeTOABl TIPM  TOMCKe u  orbope  wWH(pOpMAIyy,
HeoOXOZMMOM [T BBINOJHEHWsT  y4yeOHBIX  3ajau
OIpeJie/IEHHOI'0 TUIIa;

npuoOpeTaTh OMBIT MCIO/Ib30BAHUS  MH(MOPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTMHA U Pa3/IUUHbIX TOUCKOBBIX
CHCTEM;

CaMOCTOSITe/IbHO ~ BbIOMpaTh  ONTHMabHYI0  (opMy
npefcTaBieHdss ~ uHbopmaruu  (cxeMbl,  TpaduKy,
JMarpaMmbl, TabJIULIbI, PUCYHKU U JPYTHE);

WCII0/1b30BaTh HAyYHBIN $I3bIK B KayeCcTBe CpeJCTBa IPU
paboTe ¢ XWMHUeCKOH WHQOpMaLel: TPUMEHSTh
MeXXIrpeJMeTHble (pU3nUYecKue U MaTeMaTHUeCKue) 3HaKu
Y CUMBOJIBbI, JOPMYJIbI, abOpeBHATyphl, HOMEHKIATYPY;
WCTIOb30BaTh 3HAKOBO-CUMBOJIMUECKHEe CPeCTBa
HarIsHOCTH.

KoMMyHHKaTHBHBIe yHUBEpCaIbHbIe yYe0HbIe
JIeMCTBUA:

3a/laBaTh BOMPOCHI 110 CYIIIeCTBY 00CyKJaeMoii TeMbI B
XO0/le jajiora U/uim JUCKYCCHHY, BbICKa3bIBaTh U/leH,
(hopMyIMpoBaTh CBOM NPeJ|I0’KeHUsT OTHOCUTE/IEHO
BBITIO/THEHWS TIPe/JIOXKEHHOM 3a/1auu;

BBICTYTATh C TIpe3eHTalell Pe3yIbTaToOB M03HaBaTelbHON
JleATe/IbHOCTH,  TIOJIyYeHHBIX ~ CaMOCTOSITE/IbHO — W/H
COBMECTHO CO  CBEPCTHHKAMH TIPU  BBINIOJHEHUU
XUMHUECKOTO 3KCTIepUMeHTa, TMPaKTHUecKOl paboThl T0
VICCTIeZIOBAHUIO CBOMCTB M3y4yaeMbIX BeIlleCTB, peann3alii
yueOHOTO TIpoeKTa, ¥ (HOPMY/IMpPOBaTh BBIBOABI TI0
pe3ysibTaTaM  TPOBEJEHHBIX  HCCAe[0BaHUN  MyTéM
COTJIaCOBaHMS TO3UIMK B XoJle 00CYXJeHus U oOMeHa
MHEHUSIMH.

Peryi1siTUBHBIe YHHBepCa/IbHbIe YueOHbIe 1efiCTBHA:
CaMOCTOSITE/IbHO TUJIAHUPOBaTh M OCYIIECTBJISITh CBOO
TI03HaBaTe/NbHYI0 [1eITe/IbHOCTb, OIpejesss eé Lend u
3a/laud, KOHTPOIMPOBAaTh M 10 Mepe HeoOXOJUMOCTH
KOPPEKTUPOBATh TMpeJ/IaraeMblii aJrOpUTM JeHCTBUN TIPU




BBITIOJTHEHWH yueOHBIX W WCCIe[oBaTeNbCKUX — 3ajad,
BbIOMpaTh Haubosee 3PPEeKTUBHBIN CITOCOO MX pEIeHUs C
YU4ETOM TIOJy4eHHS] HOBBIX 3HAHUM O BeIlecTBax U
XUMHYeCKHX peakLusX;

OCYILL[eCTB/ISITb CAMOKOHTDOJIb JIeATeJIbHOCT Ha OCHOBE
camMoaHa/n3a U CaMOOLIeHKH.

IIpegMeTHble pe3yabTaTbl OCBOEHHS POrpPaMMBI
M0 XUMHUM Ha YrayOJE€HHOM YPOBHE Ha ypOBHe CpeJHero
obujero obpa3oBaHUs BK/IIOYAIOT —crieljuduueckue st
yuebHOro rpeamMeTa « XUMHUsI» HayuHble 3HAHUS, YMEHUs U
Croco0bl  JIEMCTBUM 110 OCBOEHWIO, WHTEpIIpeTalud WU
npeoOpa3oBaHUIO  3HAHWM, BUJBI JeATEILHOCTH 110
MOJIyYeHHI0 HOBOTO 3HaHWS W TIPUMEHEHWI0 3HaHUM B
pa3MUHBbIX Y4yeOHBIX CUTyaldsiX, a TakKe B peasbHbIX
JKU3HEHHBIX CUTyalMsiX, CBsI3aHHbIX C XuMuel. B
nporpaMMe 10  XAMHMU  TIpeJMeTHble  Pe3y/bTaThl
IIpe/iCTaB/IeHb! 110 F0/jaM U3yUeHUsl.

10 K/IACC
IIpegmeTHbIe pe3y/IbTaThbl 0CBOEHHUS Kypca
«OpraHuueckas XMMHsI» OTPaKaloT:

c(hOpMUPOBaHHOCTL TIpe/ICTaBlIeHHN: O MecTe U
3HAaUeHUM OpPraHNuUeCcKOW XMMHU B CHCTEME eCTeCTBEHHBIX
HayK U eé pony B obecrieueHWM YCTONUMBOTO pasBUTHUS
yejloBeUeCTBA B peIIeHWH TMpo6sieM 3KOJIOTHUYeCKOH,
JHEPreTUUeCKOM W TIMIIEeBOW 0e30MacHOCTH, B Pa3BUTHUU
MeJMLUHbL, CO3/JaHMM HOBbIX MaTepuanoB, HOBBIX
WCTOUHUKOB SHEpPrud, B 00ecreyeHWH pPaL[OHATBHOTO
IIPYPO/IOTIONB30BaHNs, B (POPMHPOBAHUM MHPOBO33peHUS
¥ oOmiell Ky/ibTyphl UeslioBeKa, a TakKXKe 3KOJIOTMYecKd
000CHOBAaHHOTO OTHOLIEHUSI K CBOEMY 37I0POBBIO U
TIPUPOJIHOM cpefie;

B/IafleHHe CHCTeMOW XMMWYeCKMX 3HaHWW, KOoTopas
BKJTFOUAET: OCHOBOIIOJIAraroljie TOHATHS — XWMHUeCKHUM
3/IeMeHT, aToM, PO U 37eKTpPOHHas 000/0uKa aroma, S-,
p-, d-aTomHbIe OpOWTAMM, OCHOBHOE W BO30YXJEHHOE
COCTOSIHMSI aTOMa, TUOpuAM3aIks aTOMHBIX OpOuTaet,
VIOH, MOJIeKy/a, Ba/leHTHOCTb, 3/7eKTPOOTPULATeTbHOCTb,
CTereHb OKWUC/IeHUs, XUMUUecKasi CBsi3b, MOJIb, MOJISIpHAsI
Macca, MOJIADHbIM  O0BEM,  YI/IEPOHBIA  CKEJIeT,
GyHKUVMOHANbHAs — TPyINa,  pajukaa,  CTPYKTypHbIe
(opmynbl  (pa3BépHyTble, COKpall|éHHble, CKeJIeTHbIEe),
H30MepuUst CTPYKTypHasi u MPOCTPAHCTBEHHaAs
(reomeTpuueckas, OTITHYeCKasi), H30MephI,
rOMOJIOTUYeCKUH  psifi,  [OMOJIOTH,  YIJIEBOJOPO/JBbI,
KUCIOPO/I- ¥ a30TCOJeprKalljie OpraHnyecKre coeIMHeHus],
MOHOMED, II0/IMeD, CTPYKTypHOe 3BEHO,
BbICOKOMOJIEKYJISIDHbIE ~ COEJJUHEHUs; TeOpUH, 3aKOHbI
(nepuopuueckuii 3akoH [. W. MeHzeneeBa, Teopus
CTpOeHHs1 OpraHnueckux Bewects A. M. ByTiepoBa, 3aK0H
COXpaHeHUs MacChl BeIeCTB, 3aKOH COXpaHEHUs W
IpeBpallleHns] SHepPruM IpHU XUMHUYeCKUX peakLusx),
3aKOHOMEpDHOCTH,  CHMBOJIMUECKMM  $3bIK  XUMHUH,
MHUpDOBO33peHUECKMe  3HaHUs, JieKallie B  OCHOBe
IIOHUMaHUsl TIPUUMHHOCTH U CUCTEMHOCTH XUMHYeCKHX
sIBJIEHW}; TIpeJCTaB/eHHs] O MeXaHHU3MaX XHUMHUYEeCKUX
peakuyii,  TepMOAMHAMMUeCKMX U  KHHETUYEeCKUX
3aKOHOMEpHOCTSIX UX IPOTEeKaHHs, O B3aUMHOM B/HSHUU
aTOMOB W TPYI aTOMOB B MoOJIeKy/iaX (MHAYKTHUBHBIA U
Me3omepHbIt 3¢ dekTbl, opueHTanThl I u Il poga);
(hakTo/IOTHUECKWE CBeJIeHWs O CBOMWCTBAX, COCTaBe,




MoyyeHUn W 0e30MacHOM WCIIO/B30BAaHUM BaXKHEHIINX
OpPraHMYecKMX BellecTB B ObITy W TIPaKTHUeCKOM
JieATelbHOCTH UesioBeKa, OOLIMX Hay4YHBIX TPUHIMIAX
XUMHYeCKOro TNpOU3BOACTBA (Ha NpUMepe MPOH3BOACTBA
MeTaHoJ1a, TiepepaboTKu He(TH);

c(hopMHPOBaHHOCTh YMEeHHUIA: BBISIB/ISITD
XapakTepHble TIpHU3HAaKW T[IOHATUM, YCTaHaBAMBAaTb UX
B3aMMOCBS3b, MCII0/Ib30BaTh COOTBETCTBYIOL[ME TOHSATHUS
IIpY  ONMCAHUM  COCTaBa, CTPOEHUs M  CBOWCTB
OpraHuYecKux COeJUHEHUM;

chOpMHUPOBAaHHOCTb YMEHUI:

UCIO/Ib30BaTh  XMMMUUECKYI0  CUMBOJIMKY ISl
COCTaB/IeHUs MOJIEKY/ISIPHBIX u CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpALEHHBIX M CKeJleTHbIX) (opMy
OpraHuuecKuX BeleCTB;

COCTaB/ISITh YPaBHEHUS] XUMUYECKUX peakuuid u
pacKpbIBaTh uX CYLLIHOCTb: OKUC/IUTE/IbHO-
BOCCTaHOBUTE/IbHBIX PeakMi MOCpeCTBOM COCTaB/IeHUS
3/IeKTPOHHOro 6asaHca 3TUX peaklyui, peaklUii MOHHOTO
oOMeHa MyTéM COCTaB/Ie€HUsI WX TOJHBIX U COKPAIIEHHBIX
WOHHBIX ypaBHeHHH;

U3rOTaB/IMBAaTh MOZeNd MOJIeKYJl OpraHuuecKux
BeL|eCTB Ui WIIHOCTpalul WX  XUMHUECKOro U
IIPOCTPaHCTBEHHOI'O CTPOEHMS;

chopMHUPOBAaHHOCTb ~ yMEHMM:  yCTaHaB/MBaTb
TIPYHA/IIEKHOCTb M3yUeHHBIX OPraHWuUecKUX BeILecTB I10
UX COCTaBy M CTPOEHMIO K ONpe/ie/IéHHOMY K/accCy/IpyIie
COeJUHEHW!, JaBaTb MM Ha3BaHHS 10 CUCTeMaTHYeCKON
HomeHkaType (IUPAC) u TpUBOAUTL TpPUBHA/IbHbBIE
HasBaHUs /s OT/e/IbHBIX MpejCcTaBUTe/Iell OpraHuyeckKux
BellecTB  (3TW/eH, aueTWIeH, TOJyOsd, IVIMLepPHH,
STWUJIEHIJIMKO/Ib, (peHOs, (opManbieruy, aieTanbAerus,
aleTOH, MypaBbMHasd KUOJIOTA, VYKCyCHasg KHCJIOTa,
CTeapyHOBasi, OJIEMHOBAs, NaJbMUTHUHOBAsl KUC/IOTBI,
[JIMLUH, ajJaHuH, MajibTo3a, (pPyKTO3a, aHWIUH, JUBUHUII,
W30IIpeH, X/I0POIIpeH, CTUPOJI U ipyTue);

chOpMHUPOBaHHOCTb  YMEHHUsl  OIpejefsiTb  BUJ,
XUMAYEeCKOM CBSI3M B  OPraHWYeCKUX COeAMHEHMSIX
(koBasileHTHasi U MOHHAsA CBsi3b, O- U T-CBSI3b, BOAOPOAHAs
CBSI3b);

chopMHUPOBaHHOCTh yMeHust MIPUMEHSITh
I10/I0KEHUs] TEOPUM CTPOEHHs] OpPraHW4ecKHX BellecTB A.
M. BytnepoBa Ayisi OOBSICHEHHS 3aBHCMMOCTH CBOWCTB
BeIIleCTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUDOBAaHHOCTL ~ YMEHUN  XapaKTepH30BaTh
cocTaB, CTpoeHue, (U3NUeCKHMe U XUMUYeCKHe CBOWCTBA
TUNWYHBIX  [IpefCcTaBuUTe/ el  pas/WyHbIX  KJIAcCOB
OpraHWuecKMX  BelleCcTB:  ajJKaHOB,  LMK/I0aJKaHOB,
aZKeHOB,  ajKaZiueHOB,  aJKUHOB,  apoOMaTHUeCKHUX
yI7eBOIOPOJIOB,  COMPTOB,  abJleTH/l0B,  KETOHOB,
KapOOHOBBIX KHC/IOT, TIPOCTBIX M CJIOXKHBIX 3(HPOB,
)KUPOB, HUTPOCOEJVHEHUH K aMHMHOB, aMHHOKUC/IOT,
0enKkoB, yraeBofIoB (MOHO-, M- U TIOMHMCAXapUIOB),
WIJTFOCTPUPOBaTh TEHEeTUUeCKYl0 CBs3b MeXJy HUMHU
ypaBHEHHSIMU COOTBETCTBYIOIIMX XUMHUUECKUX peaKL{uil C
WCTOIb30BaHUEM CTPYKTYPHBIX (JOPMYJI;

chOpMHUPOBaHHOCTb yMeHMsl TMOATBepXJaTb Ha
KOHKDEeTHBIX npuMepax XapakTep 3aBUCUMOCTH
PEeakIMOHHOW CIIOCOOHOCTH OpPraHUYeCcKUX COeJMHEeHUN OT
KPaTHOCTU UM TWUIA KOBAJEHTHOM CBsi3U (0- W TI-CBSI3U),




B3aMMHOTO B/WSIHAS aTOMOB W TPYIIl aTOMOB B
MOJIeKy/1ax;

chOpMUPOBAHHOCTb ~ YMEHHUs ~ XapaKTepu30BaTb
VCTOYHUKU YTJIeBOJOPOJHOTO ChIpbsi (HeTb, MPUPOAHBII
ra3, yroje), Crocobbl ero rnepepabOTKU M MPaKTUYECKOe
TIpYMeHeHue TPOAYKTOB TiepepaboTKu;

c(hOpMUPOBaHHOCTL B/IaJeHUs] CUCTEMOUN 3HaHWM O
€CTeCTBeHHO-HAayUHbIX MeTo/jaX MO3HaHUsI — HaOJTFo/1eHnH,
V3MepeHUH, MO/IeIMPOBaHWH, 3KCIlepuMeHTe (pealbHOM U
MBICJIEHHOM) U YMeHHsI TIPUMEHSITh 3TH 3HaHMUS;

chOpPMUPOBAHHOCTb YMEHHs TIPUMEHSITb OCHOBHBIE
oreparii  MbIC/IUTE/IbHOW [IesiITe/IbHOCTA — aHanu3 |
CWHTe3, CpaBHeHHWe, 0000IIeHWe, CHUCTeMaTH3aLuIo,
BbIsIBJIeHHWe TIPUUMHHO-Ce[CTBEHHbIX CBsi3ed — [/
W3y4yeHUsi CBOMCTB BeIl[eCTB U XUMUYEeCKUX PeaKIUii;

chopMHUPOBaHHOCTh YMEeHHUIA: BBISIBJISITE
B3aMMOCBSI3b XUMHWUECKHWX 3HAaHUA C TIOHATUSIMU U
TpeJCTaBIeHUsIMU JpyTux €CTeCTBeHHO-HayYHBIX
TIpeZIMeTOoB it 60osiee 0CO3HAHHOTO TIOHUMAaHUS CYIIHOCTH
MaTepHasbHOTO eIMHCTBA MUPA, UCTIOb30BaTh CUCTEMHBIE
3HaHWS [0 OPraHWYeCKOW XWUMHU [/ OOBSICHEHUS W
MPOTHO3MPOBaHUSl  SIBMIeHUM, UMEIOIUX eCTeCTBeHHO-
Hay4YHYIO0 TIPUPOJY;

c(hOpMUPOBaHHOCTb YMEHUI: MPOBOAUTH PaCUEThI
M0 XUMHUeCKHM (opMy/aM U YpPaBHEHUSM XUMUYeCKHX
peakUyii ¢ UCTOoJIb30BaHeM (M3NUeCcKrX BeJIMUUH (Macca,
00BEM Ta30B, KOJIMUECTBO BEIECTBA), XapaKTePU3YIOIINX
BellleCTBA C KOJIMUECTBEHHOW CTODOHBI: DPACYéThl 10
HaxOXJeHUI0 XUMHU4Yeckoi (opMmysbl BelllecTBa IO
W3BECTHBIM MAacCCOBBIM JIOJISIM XWUMUYECKUX 3JIEMEHTOB,
MIPO/IyKTaM CTOpaHusi, MJIOTHOCTH Ta3000pa3HbIX BeIlIeCTB;

c(hOpMHPOBaHHOCTL ~ YMEHUM:  TPOrHO3HMpOBaTh,
aHaM3MpoBaTh U OLIEHUBAaTh C TO3ULUN 5KO0JIOTUUeCKOU
Oe3omacHOCTH MOC/IeICTBUS ObITOBOM u
TIPOM3BO/ICTBEHHOM JleATeTbHOCTH UesioBeKa, CBSI3aHHOM C
repepabOTKOV  BeIL|eCTB, HCIIO/b30BaTh  IMOTyYeHHbIE
3HAHWS [/ TIPUHATUAS TPAMOTHBIX pellleHui TipobieM B
CUTYyalWsiX, CBSI3aHHBIX C XUMUE;

chOpPMUPOBAHHOCTL ~ YMEHMIA:  CaMOCTOSTEbHO
IJIAHUPOBAaTb U TPOBOAUTH XUMHUECKUN SKCIIePUMEHT
(monyueHrie W W3yueHWe CBOWCTB OPraHWUeCKUX BeILecTB,
KaueCTBeHHble peaklUd  YIJIeBOJOPOJOB  Pa3MUHBIX
KJ/IaCCOB M KUCJIOPOJCOZEPrKallliX OPraHnYeCcKrX BelecTB,
pellieHre 3KCIIepUMEHTAbHBIX 3a/lad 0 Pacrio3HaBaHUIO
OpraHWuecKUX BeIleCTB) €  COO/MIO/IeHWeM  TIpaBUIT
Oe3omacHoro obparteHust C BelecTBaMU M J1abopaTOpHBIM
obopyzoBanveM, (OpMyIHpOBaTH Liefb HCC/Ie/[0BaHUS,
Tpe/CTaBIsITb B  pa3MuHOM  Qopme  pe3yJbTaThl
IKCTIepUMeHTa,  aHa/lW3UpOBaTh U  OLEHWBATh WX

[IOCTOBEPHOCTb;
chOopMHUPOBaHHOCTb YMEHHIA:
cobsoaaTh rpaBusia 9K0JIOTUYeCKU

1jeiecoo0pa3HoOro  TMoBe/IeHUss B OBITY W TPy/0BOH
JlessTeNbHOCTA B 1ie/IIX COXPaHeHWs] CBOEro 3/]0pOBbS,
OKpy)Karolllell TIpUpOoAHON cpedbl U JOCTWKEHUS eé
YCTOUUMBOT'O Pa3BUTHSI;

0CO3HaBaTh OMACHOCTb TOKCHMUECKOro [elCTBUS Ha
JKUBbIe  OpPraHU3Mbl  OMpeJeNfHHbIX  OpraHU4YecKux
BelLleCTB, TOHMMas CMbIC/ TToka3aresns [TJK;

aHA/IM3UPOBATh  11eJ1IecO00pa3sHOCTh  MPUMEHEeHHs




OpPraHUYECKUX BEIIeCTB B MPOMBIIIEHHOCTH U B OBITY C
TOUKU 3pEHUsI COOTHOILIEHUST PUCK-TIO/NH3a;
c(hopMHPOBaHHOCTh YMEHWH: OCYIIIeCTB/ISTh
L[e/leHarnpaB/ieHHbI MOUCK XUMUUYeCKoW HWH(oOpMaluy B
pa3MUHBIX MCTOYHMKAX (HayuHas W yueOHO-HayuHas
JIuTeparypa, CpeJcTBa MaccoBoit nHdopmaiu, VHTepHeT
U [Jpyrue), KPUTUUECKH aHAIM3UPOBaTh XUMUUYECKYHO
vHbopMaluio, nepepabaThbiBaTh €€ M UCMO/b30BaTh B
COOTBETCTBUY C MTOCTaBIeHHOMN yueOHOM 3afaueil.

11 KJTACC

IIpepmeTHBIe pe3yabTaTbl OCBOEHHUSI Kypca
«O0111as1 ¥ HeOpraHUYeCcKasi XUMUsD» OTPaXKaroT:

chopMHUPOBaHHOCTh Tpe/iCTaB/IeHHI: 0
MaTepyaZbHOM eJWHCTBE MHpa, 3aKOHOMEPHOCTSIX U
T03HAaBAaeMOCTH SIBJIEHUM TIPUPO/bl, O MeCcTe W 3HaueHWUH
XUMUM B CHCTeMe eCTeCTBeHHBIX HayK U e8 poid B
obecrieyeHUW  YCTOHUMBOrO  Pa3BUTHS, B  PEIIeHUM
npobieM 9KOJIOTUUECKOW, SHEepreTHUeckod W MHWIIeBOU
0€e30macHOCTH, B Pa3BUTUM MeJIMIUHBI, CO3/IaHUM HOBBIX
MaTepHasoB, HOBBIX UCTOUHHUKOB HEPrUH, B 00eCrieueHUuH
palMOHa/IbLHOTO TIPUPO/OTI0/b30BaHKs, B (hOPMHUPOBaHHU
MHUPOBO33peHUs U 00IIell KyJabTyphl Ue/OBeKa, a TakKkKe
9KOJIOTUYECKH O0OOCHOBAaHHOTO OTHOIIIEHHSI K CBOEMY
3/JOPOBBIO U TIPUPOJIHOM cpe/ie;

B/IaJileHe CUCTeMOM XMMUUYEeCKUX 3HaHUM, KOTopas
BK/IFOUAeT: OCHOBOIOJIArarolie TMOHATUS — XUMUUYEeCKuit
J/IEeMEHT, aToM, SiID0 aToOMa, W30TOMbI, 3JIeKTPOHHAs!
obosouka atoma, s-, p-, d-aTOMHbIe OpOUTaN, OCHOBHOE U
BO30Y>KJIEHHOE COCTOSIHUSI aTOMa, TUOPUIU3alvsl aTOMHBIX
opbwurarnei, WOH, MOJIeKy1a, BaJIeHTHOCTb,
3/1eKTPOOTPHULIATE/IEHOCTD, CTereHb OKUCJIeHUS,
XUMMUeCKasi CBs3b (KOBajleHTHasi, IOHHasl, MeTa/l/TnueckKas,
BOZIOPO/HAsI), KPUCTA/UIMYeCKass PpeIIeTKa, XUMHUUecKas
peakiusi,  pacTBOp,  37€KTPOJIUTBI,  He3JeKTPOJIUTHI,
3/IEKTPOJIUTHUECKAs] TUCCOLIAIIHS, CTeTIeHb AVCCOIMALINY,
BO/IOPOZIHBIN TI0Ka3aTe/lb, OKHUC/IUTETb, BOCCTAHOBUTE/ID,
TerioBoM 3¢ ¢deKkT XUMHUYecKOoW peaklud, CKOPOCTh
XUMHUECKOM peakluy, XMMUUeCKoe paBHOBECHe; TeOpUH U
3aKOHBI  (TeOpUsl  3JeKTPOJUTHUECKOM  AMCCOLIMALINU,
nepuoauueckuii  3akoH .M. MeHgeneeBa, 3aKOH
COXpAaHEHUS MacChl BEIeCTB, 3aKOH COXpPaHEHUs U
TIpeBpallieHyst SHeprUy TIPYU XUMHUYeCKUX Peaklvsx, 3aKOH
TOCTOSTHCTBA COCTaBa BEIIeCTB, 3aKOH JeMCTBYIOIIMX
Macc), 3aKOHOMEpPHOCTH, CUMBOJIMUeCKUM SI3bIK XUMHUH,
MHUDOBO33peHUeCKre 3HaHWs, JieXKal[ie B  OCHOBe
MOHUMAHUSl TIPUYMHHOCTM U CHUCTEMHOCTH XHUMHUECKUX
sIBIEHUM; COBpeMeHHbIe Tpe/iCTaBleHuss O CTPOeHWH
Bell[eCTBA HAa aTOMHOM, HWOHHO-MOJIEKY/ISIDHOM U
HaIMOJIeKY/ISIPHOM VPOBHSIX; Tipe/ICTaB/IeHuUs 0
MeXaHM3MaxX XUMUYeCKUX peakluid, TepMOJWHaAMHUeCKUX
U KUHETUUECKUX 3aKOHOMEPHOCTSIX WX IIPOTEKaHWs, O
XUMHUUECKOM paBHOBECHM, pPAaCcTBOpPaxX U AWUCIEPCHBIX
cucteMax; (aKTOJOTUUECKUe CBefieHUs O CBOMCTBAX,
cocTaBe, TIOMy4YeHWM U 0e30MacHOM WCIIO/B30BaHUH
BOKHEHIIMX HEOPraHWUeCKMX BEIeCTB B  OBITY U
MIPAaKTHUECKOW JIeATe/IbHOCTH UeJioBeKa, OOIMX HayuHBIX
MIPUHLIMTIAX XUMUYECKOT0 TTPOU3BO/ICTBA;

c(hopMHPOBaHHOCTh YMeHUH: BBISIB/ISITh
XapakTepHble TIPU3HAKW TIOHATHH, YCTaHaB/IWBaTb MX
B3aMMOCBsI3b, WCIIO/Ib30BaTh COOTBETCTBYIOL[ME TIOHSATHUS




MpU  OMMCAHWM  HEOpPraHWYeCKUX BelleCcTB U HUX
TIpeBpalleHni;

chopMHUPOBaHHOCTh yMeHUs VICTIO/Tb30BaTh
XUMHYeCKyl0 CHMBOJMKY /JIs1 COCTaB/ieHus (opMys
BellleCTB UM ypaBHEHUW  XHMUUECKUX  peakLUu,

CHCTeMaTHUYeCKyHo HOMEHK/IaTypy (IUPAC) u
TpUBHa/bHble Ha3BaHUS OT/e/bHBIX BeleCTB;
chopMHUPOBaHHOCTh yMeHUs orpefensaTh

BaJleHTHOCTb M  CTelleHb OKUCJIEHUSI  XUMHUeCKHUX
3/IEMEHTOB B COeAWHEHUSX, BUJ XUMHUECKON CBSI3U
(KoBarneHTHasi, MOHHasi, MeTa/l/TnuecKast, BOAOPO/JHast), THIT
KPUCTA/UTMYeCKOU PelIETKH KOHKPeTHOTO BellleCcTBa;

¢c(hopMHPOBaHHOCTh yMeHUst 0OBSICHATH
3aBUCHMOCTb CBOWCTB BeI]eCTB OT BHJa XUMHUUECKOi
CBSI3W U TUTIA KPUCTA//TMYECKON DEIETKH, 0OMEeHHBIA W
JOHOPHO-AKLIeNITOPHBIN MeXaHU3MBbI o0pa3oBaHus
KOBAQJICHTHOH CBSI3H;

c(hOpMUPOBAaHHOCTh YMEHUH: KIacCUMUIMPOBATh:
HeopraHuyeckue BelllecTBa IO MX COCTaBy, XUMHYeCKUe
peaknuu TI0 Pa3/UYHbIM TIpU3HaKaM (YUCIYy W COCTaBy
pearvpymolx BellecTB, TerioBoMy 3(GeKTy peakiuy,
V3MeHeHUI0 cTerneHei OKUCJIeHUsI 3J1eMeHTOB,
0o0paTUMOCTH, y4YaCTHUIO KaTaju3aTopa W [JpYTHe);
CaMOCTOSTeNTbHO BBIOWPATh OCHOBAaHWSI W KPUTEPUU [IJIs
K/IacCUpUKAI[M U3y4daeMbIX BeIleCTB U XUMUYeCKHX
peaxiuii;

c(hOpMUPOBAaHHOCTb YMEHUSI PacKphIBaTb CMBICT
nepuoguueckoro 3akoHa [, WM. MeHgeneeBa wu
JIeMOHCTPHUPOBAaTh ero CUCTEMAaTH3UPYIOLLYIO,
00BSICHUTETBHYIO W TIPOTHOCTHUECKYIO (YHKIUY;

chOpPMUPOBAHHOCTL ~ YMEHHWI:  XapaKTepu30BaTb
3/7IeKTPOHHOE CTpPOeHHe aTOMOB M MOHOB XUMHUECKHUX
3/1eMEHTOB MepBOTr0—YeTBEPTOTrO TeproJ0B
[Mepuoguueckoit cuctembl [J.M. MeHzeneeBa, UCMONb3Yys
TIOHATUSI «3HEpreTHyecKrWe YPOBHW», «3HepreTuueckue
TIOJYPOBHU», «S-, P-, d-aTOMHbIe OPOUTaNIN», «OCHOBHOE U
BO30Y)KJIEHHOE  SHEpPreTHUeCKHWe COCTOSHUS —~ aTOMay;
OOBSICHATH ~ 3aKOHOMEPHOCTH  W3MEHEeHUs  CBOWCTB
XUMWYeCKHX 3/IEMEHTOB U WX COeIMHEHWH TI0 TepuojiaM 1
rpynnam Ilepuoanyeckoil cuctemsl [I. . MeHpeneesa,
BaJIeHTHbIE BO3MO)KHOCTH aTOMOB 3/IEMEHTOB Ha OCHOBE
CTPOEHUS X 3JIEKTPOHHBIX 000JI0UeK;

chOpMHUPOBAaHHOCTb ~ YMEHHH:  XapaKTepu30BaTb
(ommchiBaTh) OOIIMe XWMUUYECKHWe CBOMCTBA BeLeCTB
pa3UUHBIX  KIacCOB, TOATBEP)KJAaTh CYIleCTBOBaHUe
reHeTHUeCcKon CBSI3U MeXY HeopraHu4eCKUMHU
BellleCTBAMU C TIOMOIIbI0 YPaBHEHHM COOTBETCTBYIOIIUX
XUMHUYECKHX peaKLuii;

chopMHUPOBaHHOCTh yMeHHUSI PaCKpBIBATh
CYLI[HOCTb: OKHC/IUTeTbHO-BOCCTAaHOBUTE/bHBIX peaKI[uil
TIOCPe/ICTBOM COCTaBJIeHUsI 37IEKTPOHHOTO OajaHca 3THX
peakiyi; peakiii MOHHOTO OOMeHa TyTEM COCTaBJIEHUs
UX TIOJTHBIX ¥ COKPAIIEHHBIX MOHHBIX YPaBHEHUH; peakiui
TUIPO/N3a; peakuii KOMITJIeKcooOpa3oBaHusi (Ha ipuMepe
TU/IPOKCOKOMIL/IEKCOB LIMHKA U a/TIFOMUHKSA);

c(hOopMHPOBaHHOCTh yMeHUst 0OBSICHATH
3aKOHOMEpDHOCTH TPOTeKaHUs XUMHUeCKHUX peakLUid C
VUETOM WX 3SHEPreTUUeCKUX XapaKTepHUCTUK, XapaKTep
WU3MEeHeHUs  CKOPOCTH  XUMHUYeCKOW  peakud B
3aBUCHMOCTH OT Pa3/IM4YHbIX (DaKTOPOB, a TaKKe XapaKTep




CMellleHHs] XMMHWUECKOTO DaBHOBECHS 107, BIUSHUEM
BHeIITHUX Bo3pelicTBuit (punuu Jle [laTesnse);

chOpMUPOBAHHOCTb ~ YMEHHUs ~ XapaKTepu30BaTb
XUMHYecKre peakiyy, Jekalue B OCHOBe
TIPOMBILIJIEHHOTO TIO/yYeHUsI CepHON KHUC/IOThI, aMMUaKa,
o0mmye HayyHble TIPUHLMIBI XUMHUYECKUX TPOU3BO/ICTB;
11e71ec000pa3HOCTb NMPUMeHEeHHsT HeOPraHWYeCKUX BeljecTB
B TIPOMBIIIIEHHOCTA W B OBITY C TOUKH 3peHus
COOTHOLLEHHS] PUCK-I10/1b33;

c(hOpMUPOBaHHOCTh B/IaJIeHUs] CUCTEMOUN 3HaHWM O
MeTO/laXx HAy4HOrO TI03HAaHWSl SIBJIEHWH TIPUPOABI —
HabstoileHe, U3MepeHHe, MOZeIMPOBaHUe, KCIIePUMEHT
(peanbHBII ¥ MBIC/TEHHBIM),  WCMO/Ab3YeMBIX B
eCTeCTBeHHBbIX HayKaxX, YMeHHs INpHUMEHSTb 5TH 3HaHUs
TpU 3KCIIEPUMEHTa/IbHOM HCC/IeIoBaHUU BelleCcTB U AJIs
0OBbsICHEHHSI XUMUYECKMX SIBI€HUH, WUMEIOIUX MECTO B
IIpYpo/ie, TPaKTUUecKod /[lesATeJIbHOCTU uejloBeKa U B
TOBCeIHEBHOM )K13HU;

c(hOpMHUPOBaHHOCTb YMEHUs BBISIB/IATH B3aMOCBSI3b
XUMHAYeCKHX 3HaHUM C TOHATUSMH M TpefCTaB/eHUus MU
IPYTHUX eCTeCTBeHHO-Hay4yHbIX TIpeJMeTOB [7s Oosee
0CO3HAHHOI'0 TIOHUMaHUs MaTepuaJbHOIO eJMHCTBA MUPa;

chOpMHUPOBAHHOCTb YMEHUSI TIPOBOAUTH PacuéThl: C
WCTIO/Ib30BaHWEM TIOHSTHUH «MaccoBasi [O/sl BelllecTBa B
pacTBOpe» U «MOJISpHasi KOHL|eHTPaL{1s»; MacChl BelllecTBa
Ui o0béMa rasa 1o WM3BeCTHOMY KOJIMUECTBY BeLeCTBa,
Macce WM 006BEMY OJHOTO M3 YUacCTBYIOUIUX B peakliu
BEI[eCTB; TeI/IOBOTO 3(deKTa peakiuy; 3HAUEHUS
BOJIOPOJHOIO I0Ka3aressi paCTBOPOB KUC/IOT U 1jeslouei ¢
W3BECTHOM CTEleHbI0 AMCCOLMalLMK; Macchl (00BbEMa,
KOJINUeCTBa BeLeCcTBa) MPOJYKTa pPeakLUH, eC/id OJHO W3
UCXOJHBIX BellleCTB [JaHO B BUJe pacTBopa C
orpezielEHHON MacCOBOM Jloyiell paCTBOPEHHOIO BelljeCcTBa
WIM JlaHo B U30bITKe (MMeeT MpHUMecH); AOJU BbIXOJA
TIPO/IYKTa peakLii; 00bEMHBIX OTHOLLIEHHH ra30B;

chOpMUPOBAHHOCTb ~ YMEHMI:  CaMOCTOSTEeIbHO
IUIaHUPOBaTh U TMPOBOJUTb XUMUYECKUN 3KCIIepUMEeHT
(TpoBefieHWe peakiii MOHHOTO OOMeHa, MOATBEpPIKAeHHe
KayeCTBEHHOTO  COCTaBa HEOPTraHWUeCcKWX  BeIIeCTB,
orpejie/ieHUe Cpefibl pacTBOPOB BeLIeCTB C IIOMOLIbIO
VH/IMKAaTOPOB, M3y4YeHHe BJIUSHUS Pa3/MUHBIX (PaKTOPOB
Ha  CKOpPOCTb  XHMHUECKOW  peaklu{,  pelleHue
3KCIIepUMEeHTabHbIX 337ad 10 TeMaM «MeTambl» WU
«Hemertannei») ¢ cobmogeHrieM TipaBWiI  0e30MacHOrO
obparieHuss € BelecTBaMH U J1aDOPaTOPHBIM
obopyoBaHueM, (GOPMY/IMPOBATh LieJib HCC/eJOBaHus,
IIpe/CTaB/IATE B pa3lMuHOM  ¢opMe  pe3y/bTaThl
JKCIIepUMEeHTa, aHaJM3UpOBaTb W OLEHWBATh X
JOCTOBEPHOCTH;

chOpMUPOBAaHHOCThL yYMEHW: Co6/0/iaTh TIpaBUIa
TO/Tb30BaHUST XMMHWUYECKOW TOCy/od U J1abopaTopHBIM
obopyjoBaHueM, — ofpaljeHHss C  BelljeCTBaMU B
COOTBETCTBUM C WHCTPYKLUUSIMHM 10  BBITIOJIHEHUIO
71a00paTOpHBIX ~ XUMWYECKHWX  OTBITOB, JKOJIOTHUECKH
1jesiecoo0pa3Horo  TMoBefileHUss B ObITY W TPY/JOBOM
JesITellbHOCTH B LeJIIX COXPaHeHHsI CBOEr0 30pOBbf,
OKpy’Karolllell TpUPOJHOM cpelbl M [OCTWKEHUs eé
YCTOMUYMBOTO pasBUTHS, 0CO3HaBaTh OTacHOCTb
TOKCUYECKOTO  [IeHCTBMSI HAa  JKMBBIE  OPraHU3MbI
orpeJie/IHHbIX ~HEOpraHWYeCcKUX BellecTB, IOHUMas




cMbloi nokasaresist [TIK;

c(hopMHPOBaHHOCTh YMeHUIA: OCYIIIeCTB/ISITh
Lie/ieHarnpaB/ieHHbIM TMOMCK XUMHUUeCKod WHQOpMaLu B
Pa3IMUHbIX WCTOUHMKAx (HayuyHas M yueOHO-Hay4Has
JUTepaTrypa, CpeAcTBa MaccoBod MH@opmMaumu, ViHTepHeT
U [Jpyrue), KPUTHUUECKH aHAJIM3UPOBATh XUMHUUECKYHO
uH(popmaro, TiepepabaTbiBaTh €€ W HCIONb30BaTh B
COOTBETCTBUU C TIOCTaB/IeHHOW yueOHOM 3a/jaueid.




