AHHOTAIIVA K PABOYEM ITPOTPAMME «XUMUSI»
10-11 K/TACC (yray6/1eHHBII YPOBeHb)

HopMaTHBHO — nIpaBoBbIe 0CHOBaHUsI Pa3padoTKu padouel MporpaMMbI

Pabouasi mporpamma cocTaBjieHa B COOTBeTCTBUH ¢ DefepanbHbIM 3aKOHOM OT 29 ekabpst
2012 1. Ne 273-®3 «0O6 obpasoBanun B Poccutickoii ®Pepepauyu», TpeOOBaHUAMU
denepasbHOrO  TOCYAapCTBEHHOrO  00pa30BaTe/NbHOrO  CTaHZApTa OCHOBHOTO  0OILero
oOpa3oBaHMs YTBep)KJEHHOro MprKa3oM MunnpocBemjenusi ot 31 mas 2021 r. Ne 287,
denepanpHOl 0Opa3oBaTebHOW MpOrpaMMolicpesiHero o0Iero o6pa3oBaHus, YTBePKIeHHOU
npukasom  MuHmnpocsemenuss ot 18.05.2023 Ne 371, Ha O0CHOBe OCHOBHOMU
o611eobpa3oBaTe/ibHOM MPOrpaMMbl cpegHero obiero obpazoBanus MAQOY «JIureit NeS5», Ha
ocHoBe denepanbHOM paboueil MporpaMMbl 0 y4yeOHOMY TipeaMetry «Xumusi» ans 10-11
K/1accoB (6a30BbIiA YPOBEHb).

[Inanupyemsble pe3ynbTaTbl OCBOEHHSI MPOrPaMMbl M0 XMMHM BK/IHOYAKT JTMYHOCTHBIE,
MeTarnpe/IMeTHbIe pe3y/bTaThl 3a BeCch Iepuof o0yueHHs] Ha YpOBHe CpeJHero oOiero
obpa3oBaHWsl, a TaK)Ke MpeIMEeTHbBIE JOCTIKEHHUST 00YUaroIerocs 3a KaXKApbli roj; 00yueHusl.

Mecto yue0HOTr0 npegMeTa B y4e0HOM IJIaHe
B cooTBeTcTBUM C yueOHBIM TJIAaHOM Ha U3yueHHe yueOHOro mpeaMeTa «Xumusi» ¢ 10 mo
11 knacc orBogutcs 204 yvaca.
B10 xmacce — 102 uaca (3 vaca B Heziento, 34 yueOHbIe Hemenn),B11 kmacce —102 yaca
(3 uaca B Hepient0, 34yueOHbIe HEZIeH).

IIpegMeTHBIE pe3y/IbTaThl 0CBOEHHS YUeOHOro mpeMeTa
«XuMHuA»
(yr/1y0/1eHHBII YPOBEeHb)

10 KJIACC

[IpenMeTHBIe pe3y/ibTaThl 0CBOEHHs Kypca «OpraHuueckasi XUMUs» OTpakatoT:

c(hOpMUPOBAHHOCTb TIPE/ICTAaB/IEHU: O MecTe W 3HaueHWHW OpraHWYecKoW XWMUU B
CHCTeMe eCTeCTBeHHBbIX HayK U eé PO/ B 00ecrieYeHnH yCTOMUMBOTO Pa3BUTHS Ue/IOBEUECTBA B
pellieHny TIpo0JieM KOJIOTHUeCKOW, SHepreTHUeCKOW W TMIEeBOW 0e30r1acHOCTH, B Pa3BUTHHU
Me[ULIMHBI, CO3[JaHMU HOBBIX MaTepHa/ioB, HOBBIX HCTOUHWKOB SHEpPruH, B 00ecreueHWH
PaL[MOHAIBHOTO TIPUPO/IOTIOB30BaHMsI, B ()OPMHUPOBAHMN MHPOBO33peHUs] U 00IIel Ky/IbTyphI
yesioBeKa, a TaKXKe SKOJ0rhyeckM O0OOCHOBAHHOTO OTHOILEHWS K CBOeMY 3[J0POBbIO U
TIPUPOJHOU CpeJe;

B/aJleHWe CHUCTeMOW XUMMWUYEeCKMX 3HaHWM, KOTopasi BKJ/IIOUaeT: OCHOBOIMOJiararoljye
TIOHATUSI — XUMWYEeCKU 371eMeHT, aToM, Si[p0 U 3/1eKTpoHHas o0osjoyka aroma, s-, p-, d-
aTOMHbIe OpOWTanmM, OCHOBHOE W BO30Y>KIEHHOE COCTOSIHUSI aTOMa, TMOpUW3arvist aTOMHBIX
opbOuTasieli, WOH, MOJIEKYyJ/a, BaJleHTHOCThb, 3JIEKTPOOTPULIATE/ILHOCTh, CTEleHb OKUC/IEeHUS,
XMMUYeCKasi CBsi3b, MOJIb, MOJISIPHas Macca, MOJSPHBIA 00bEM, YI/IepPOJHBINA CKeJeT,
(byHKUMOHaNbHAsA TPyINa, pajuKan, CTPYKTypHble (opMy/ibl (pa3BEpHYThble, COKpallEéHHbIe,
CKeJleTHble), W30MepHusi CTPYKTypHasi M TNPOCTpaHCTBeHHasi (reomeTpuyeckasi, OMNTHYecKas),
V30Mepbl, TOMOJIOTUYECKUMN Psifi, TOMOJIOTH, YT/JeBOJOPOAbI, KHUCIOPOJ- W a30TCOoJeprKaljue
OpraHuYecKre COeJVHeHUs, MOHOMeD, TOJIMMep, CTPYKTYPHOe 3BEHO, BbICOKOMOJIEKYJISIPHBIE
Coe/IMHEeHUsI; TeOpUM, 3aKOHbI (mepuoauveckuii 3akoH [I. V. MeHjeneeBa, Teopusi CTPOEHUSs
opraHuyeckux Bewects A. M. byriepoBa, 3aKOH COXpaHeHUs MacChbl BelleCTB, 3aKOH
COXpaHeHus1 W TpeBpalleHus] 3SHepPrud TMph XUMHUUYECKUX peaklusaX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUM S3bIK XUMHM, MHUPOBO33peHUYEeCKHe 3HaHMS, JeXXalljie B OCHOBe IOHUMAaHUs



MPUUMHHOCTA UM CUCTEMHOCTU XUMMUUECKUX SIBJIEHUM; TIpe/iCTaB/eHUss O MeXaHW3Max
XUMHUUECKUX peakldd, TepMOJWHAMHUEeCKMX U KUHEeTUYeCKUX 3aKOHOMEpPHOCTSX UX
MpPOTeKaHusi, 0 B3aMMHOM BJIMSIHUM aTOMOB M TPYIIl aTOMOB B MoJieKyiax (MHAYKTUBHBIM U
Me3oMepHbIi 3pdekTbi, opueHTaHThil u Il poza); dakronorvueckve cBefleHHsT O CBOMCTBaAX,
cocTaBe, TIOJTyuYeHUH U 6€30T1aCHOM MCTIOTb30BaHUM BaKHEUIIIMX OpraHUUeCKUX BeIeCTB B ObITY
U TpaKTUUeCKOW [eATe/lbHOCTH YesoBeKa, OOLMX HAyYHBIX TMPUHLMIIAX XUMHUYECKOTO
TIPOM3BO/ICTBA (Ha ITpUMepe MPOU3BO/ICTBA MeTaHOJIa, TepepadoTKu HeTH);

chOpMHPOBAaHHOCTb ~ yMEHUI:  BBISB/ASATb  XapakTepHble  TPU3HAaKW  TOHSATHH,
yCTaHaB/IMBaTbUX B3aWMOCBSI3b, MCIO/b30BaTh COOTBETCTBYIOIIME TIOHATHS TPU OIMUCAHUU
COCTaBa, CTPOEHUSI U CBOMCTB OPraHUYeCcKuX COeIMHeHNH;

chOpMHPOBAHHOCTh YMEHUIA:

WICTI0JIb30BaTh XMMUUECKYH CHMBOJIUKY [I/Isl COCTaB/IeHUs MOJIEKY/ISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTHIX, COKPAIIEHHBIX U CKeJIETHBIX) (POPMY/T OpraHuyeCcKuX BeIlecTs;

COCTaB/sITh YpaBHEHUs] XMMHYECKMX peakluil U pacKpbiBaTb WX CYIIHOCTb:
OKMCJ/IUTEIbHO-BOCCTAHOBUTE/IbHBIX ~ peakLUid  TMOCPeJCTBOM  COCTaB/IeHUS]  3/IEKTPOHHOTO
OamaHca 3TUX peakiUi, peakMii WOHHOTO OOMeHa ITyTéM COCTaBE€HUSI WX TIOJIHBIX M
COKpAIIIEHHbIX UOHHBIX YPaBHEHU;

W3roTaB/MBaTh MOJIe/TM MOJIeKy/Jl OpraHUUeCKWX BeIeCTB [ WUIIOCTpAluM UX
XUMHUECKOT0 Y TIPOCTPAaHCTBEHHOT'O CTPOEHHUS;

c(hOpMHPOBAHHOCTb YMEHUM: yCTaHaBIUBAaTh MPUHA/IEKHOCTb U3yUEeHHBbIX OpPraHUueCcKux
BEII[eCTB TI0 UX COCTABY Y CTPOEHUIO K OTpe/ie/IEHHOMY K/IacCy/TpyTire CoeJUHeHHUH, 1aBaTh UM
Ha3BaHus Mo cuctematrueckoi HomeHkaType (IUPAC) u npyBOAUTh TPUBHA/bHBIE Ha3BaHUS
JJIsl  OTAeNbHBIX TpeJCTaBUTe/ell OpraHWYecKuX BelecTB (9TW/eH, aleTWleH, TOMyoJ,
[VIMLePUH, STWIEeHIVIUKOMb, ¢eHos, dopManbaerus, aieTanbJeru/,, aleToH, MypaBbUHas
KUCJIOTa, YKCYCHasi KWC/IOTa, CTeapuHOBasl, OJIeMHOBasi, TMaJbMUTUHOBAas KUC/OTHI, TJIMLIVH,
aJlaHyH, MaJibTo3a, PPyKTO3a, aHUIVH, JUBUHUII, U30TIPEH, XJIOPOTIPEH, CTUPO/ U ApyTHe);

chOpMHPOBAaHHOCTh yMEHHUsl OIpefieisiTh BUJ, XUMHUUECKOW CBSI3M B OpPraHUUeCKHUX
coeJuHeHUsIX (KOBasleHTHasl U MIOHHasl CBsI3b, O- U TI-CBSI13b, BOJOPOJHAs CBSI3b);

cchOpMHPOBAaHHOCTh yYMeHHUsI TIPUMEHSITh TIOJIOXKEHUsT TEeOPUM CTPOEHUs] OpPraHUUeCKHUX
BeriectB A. M. ByTtiepoBa zjisi 00BsICHEHUSI 3aBUCHMOCTH CBOMCTB BeI[eCTB OT UX COCTaBa M
CTpOeHUS;

chOpMHPOBAaHHOCTh yMEHUN XapaKTepu3oBaTb COCTaB, CTpPOeHHe, (u3nueckue U
XMMUUeCKUe CBONCTBA TUMMMYHbBIX MPe/iCTaBUTe el pa3/InyHbIX K/1aCCOB OPraHWYeCcKUX BelleCTB:
aJIKaHOB, LIMK/I0A/JKaHOB, ajKeHOB, a/KaZMeHOB, ajlKWHOB, ApOMaTHUeCKUX YT/eBOZ0POOB,
CTIIMPTOB, a/IbJETH/IOB, KETOHOB, KApOOHOBBIX KHC/IOT, TMPOCTBIX U CJOXHBIX 3(MHUPOB, >KUPOB,
HUTPOCOeJUHEHUH U aMUHOB, aMUHOKHUCJIOT, O€/TKOB, yT1eBOZOB (MOHO-, IU- U TIOIMCaXapyu/ioB),
WJUTIOCTPUPOBATh TeHEeTUYeCKYH0 CBsI3b MeXKAY HHMH YPaBHEHUSMU COOTBETCTBYIOL[UX
XUMUUECKHX Peaklii C UCTI0Nb30BaHUEM CTPYKTYPHBIX OpPMYJI;

chOpMHPOBAHHOCTb YMEHUsSI TO/ATBEpPXKJaTh Ha KOHKDETHbIX T[pUMepax XapakTep
3aBUCUMOCTH PEaKIIMOHHOW CrOoCOOHOCTH OpraHWYeCKMX COeIMHEHWN OT KPaTHOCTH W THIIA
KOBaJIeHTHOM CB$i3U (0- U T-CBSI3W), B3aUMHOTI'0 BJIUSTHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJ/Iax;

chOpMHUPOBAHHOCTh YMEHHUSI XapaKTepu30BaTb HWCTOUHUKUA YT/IEBOJOPOJHOTO ChIPhS
(HedTh, MPUPOAHBINA Ta3, yroyb), CrOCOOLI ero rnepepabOTKU W TIPAKTUUYECKOe MPUMEHEHHe
TIPO/IYKTOB TlepepaboTKy;

chOpMHPOBAHHOCTh B/IQ/IEHUSI CHCTEMOW 3HAaHWM O eCcTeCTBeHHO-HAayUHbIX MeToZax
Mo3HaHUS — HAOMIOJeHUHW, W3MepPeHUH, MO/Ie/IMPOBaHUM, JKCriepuMeHTe (pealbHOM |
MBIC/IEHHOM) ¥ YMEeHUSs TIPUMEHSITh 3TU 3HaHMUS;



chOpMHPOBAaHHOCTb ~ yMEHUSI  TPUMEHSITbOCHOBHBIE  OMepalyyd  MBIC/IUTEeIbHON
JleITeJIbHOCTU — aHalu3 W CUHTEe3, CpaBHeHWe, 0000IIeHHWe, CHUCTeMaTH3alvio, BBISBIEHHE
TIPUUMHHO-C/Ie/ICTBEHHBIX CBsI3ei — /11 U3yueHusi CBOMCTB Bel[eCTB U XUMUUECKUX Peakiiuii;

c(hOpMHPOBAHHOCTb YMEHU: BBISIBIATH B3aUMOCBSI3b XUMUUECKHUX 3HAHUM C MOHATUSIMU U
Npe/ICTaB/IeHUsIMU ~ JPYTUX eCTeCTBeHHO-HAayUHbIX TIpeIMeTOB /s 6ojiee  0CO3HAHHOTO
MOHWMaHHUsI CyL[HOCTA MaTepyasbHOrO eAUHCTBA MHPA, MCIO/Ib30BaTh CUCTEMHbIE 3HAHHUS 10
OpraHUYeCcKOW XWMUH /IJisi 00bsSICHEHUsI U TIPOTHO3UPOBAHUS SIBJIEHUM, UMERIUX eCTeCTBeHHO-
HayuHYI0 TIPUPO/Y;

chOpMHPOBAHHOCTh yMEHWM: TPOBOJWUTh pacuéThl MO XUMHUYeCKuM (opMmynaMm U
yPaBHEHHUSIM XUMHUUECKUX peakliid C MCMOo/b30BaHUeM (H3UUeCKHUX BeMuurdH (Macca, 00BEM
ra3oB, KOJIMUECTBO BeIlleCTBa), XapaKTepU3YIOL[UX BelllecTBa C KOJIWYECTBEHHON CTOPOHBI:
pacuéThl M0 HAXOXKJEHUI0 XMMUYeCKOW (hOpMyJibl BelllecTBa MO M3BECTHBIM MacCCOBBIM JI0JISIM
XUMHUUECKUX JIEMEHTOB, TIPOAYKTaM CrOpaHMUsl, TJIOTHOCTU ra3000pa3HbIX BeIleCTB;

chOpMHPOBAHHOCTb YMEHUI: MTPOrHO3UPOBATh, aHAIW3UPOBaTh U OLIEHWBATh C TMO3ULUMI
9KOJIOTMUeCKOW 0e30MacHOCTH TIOC/e/[CTBUS OBITOBOM UM TIPOW3BOJICTBEHHOW [1eATeIbHOCTH
ye/iOBEeKa, CBSI3aHHOM C T1epepabOTKON BeIecTB, WCIO/b30BATHIIONYUeHHbIE 3HAHWS IS
TIPUHSITHSI TPAMOTHBIX PEIIeHUH MPo0JieM B CUTYaI[UsIX, CBSI3aHHBIX C XUMUEH;

chOpMHPOBAaHHOCTh YMEHUI: CaMOCTOSITe/IbHO TVIAHUPOBaTh M TPOBOAUTHL XUMHUUECKU
9KCTIepUMeHT (TIoTyueHre U M3yuyeHre CBOWMCTB OPraHUUeCKHX BeIlleCTB, KaueCTBeHHbIe PeaKIuU
yI/J€BOJIOPO/IOB  PA3/IMUHBIX KJIAaCCOB U KHUC/IOPOACOZEPXKALMX OpraHWYecKuX BellecTs,
pellieHHe SKCTIepUMEeHTa/lIbHbIX 3a/lad [0 PACliO3HAaBaHWIO OpraHWYeCKUX BeIecTB) C
cobmofieHieM TIpaBWJ1  0e30racHOro  oOpallieHWss C  BelecTBaMM W 1abOpaTOpPHBIM
obopyaoBanueM, GOpMyIMpOBaTh Iieflb WCC/Ie[O0BaHUs, TIPEJCTaBIsSTb B Pa3UuHON (dopme
pe3y/ibTaThl SKCIIePUMEeHTa, aHa/TM3UPOBATh U OLeHUBATh UX JJOCTOBEPHOCTb;

Cc(OPMHPOBAHHOCTb YMEHUIA:

co0/r0/IaTh TIpaBW/Ia JKOJIOTHYECKHU 1]e/1IecO00pa3HOro TMoBeieHUsi B OBITY W TPYZOBOM
JIesiTe/IbHOCTU B 1[eJIIX COXPaHeHWs] CBOEro 3/I0POBbs, OKPY’Karollled TPUPOJHOM cpefbl U
JIOCTV)KEHUSI e€é yCTOMUYMBOIO Pa3BUTHS;

0CO3HABaTh OIMACHOCTb TOKCHYECKOTO MeWCTBUs Ha >KHMBbIe OPraHWU3MbI OMpe/e/IEHHBIX
OpraHUYeCcKUX BelleCTB, TOHUMast CMbIC nokasaress [T1K;

aHa/IM3UPOBAaTh  1]eleco00pa3sHOCTh,  TIPUMEHeHHsI  OpraHWYeCKUX  BelecTB B
TIPOMBIIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOIIIEHUS] PUCK-TIONb3a;

chOpMHPOBAHHOCTh yYMEHU: OCYIeCTB/ISATh LieJieHarpaB/ieHHbId TOWCK XUMUUeCKOUN
WHGOPMALIMK B pa3/IMUHBIX MUCTOUHWKAX (HayuHas W yueOHO-HayuHasl JIATepaTypa, CpeACTBa
MaccoBodi uHGopMaluy, VHTepHeT W [pyrue), KPUTUUECKH aHa/JIU3UpPOBaTh XUMHUUECKYIO
vH(OopMalLMio, TiepepabaTbiBaTh €€ U UCIO/Ib30BaTh B COOTBETCTBUM C IOCTaBIeHHOW yueOGHOM
3a/iauei.

11 KJIACC

IIpeameTHble pe3y/nbTaThl OCBOeHMs Kypca «OOImasi W HeopraHudeckas XUMUSD»
OTPa)KatoT:

chOpMHPOBAHHOCTh TMPe/CTaB/IeHUI: 0 MaTepUaIbHOM e/JUHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABaeMOCTH SIBJIEHWM MPUPOZbI, O MeCTe W 3HaueHWH XUMHU B CHUCTeMe eCTeCTBeHHBIX
HayK U e€ poJii B 00ecreueHur YCTOHUMBOTO Pa3BUTHS, B PEILIeHUU MPO0JIeM 3KOJT0THUYeCKOH,
JHepreTUUecKoW U TIMIeBOM 0e30MacHOCTH, B Pa3BUTHUM MeJUIMHBI, CO3/laHUM HOBBIX
MaTepyuasoB,  HOBbIX  HCTOYHMKOB  JHEpruM, B  obOecrieueHWM  pal[OHAILHOTO
TIPUPOZIOTIO/IH30BaHMs1, B (JOPMUPOBAHUN MUPOBO33PeHHs U 0011[el Ky/IbTyphI Ue/IoBeKa, a TakKe
9KOJIOTMUeCKH 000CHOBAHHOTO OTHOIIIEHHsT K CBOeMY 3/10POBBIO U TIPUPOZHOM Cpejie;



B/IaJleHUe CHUCTeMOM XWMHUYECKUX 3HaHUM, KOTOpas BK/IHOYaeT: OCHOBOIO/araroliye
TIOHATHS — XUMHUUECKUH 3JIEMEHT, aTOM, SiZIp0 aToMa, U30TOIIbl, 3/IeKTPOHHAst 000/I0UKa aToMa,
s-, p-, d-aToMHble OpOWTaMM, OCHOBHOE M BO30YXXAEHHOE COCTOSHUS aToOMa, rubpuamn3aLusi
aTOMHBIX oOpOuTaseil, WOH, MOJeKysa, BaJeHTHOCThb, 3JIEKTPOOTPULIATebHOCTh, CTeleHb
OKHC/IeHUsl, XuUMHUYecKas CBsi3b (KOBa/ieHTHas, WOHHas, MeTa/yinueckas, BOJOPO/Has),
KpUCTa/UTMUeCKasi peLlfTKa, XUMHUYecKass peaklys, PacTBOp, 3JIEKTPOJIUTHI, He3JIeKTPOJIUTHI,
3/1IeKTPOJIMTUUECKAs  [AUCCOLMALIMS, CTeleHb [UCCOLUMAalLMM, BOJOPOAHBIM  TlOKasaresb,
OKUCJIUTE/b, BOCCTAHOBUTE/Ib, TEIJIOBOM 3¢ (heKT XUMUUeCKOUW peaki[ii, CKOPOCTbh XUMUUYECKOU
peakluyy, XUMHYeCKOe paBHOBeCHe; TeOPUM U 3aKOHbl (Teopust 37eKTPOJUTUYECKOU
JMccouyanuy, nepuoguueckuii 3akoH [1.V1. MeHzeneeBa, 3aKOH COXpaHEHHWs] MacChl BelLleCTB,
3aKOH COXPaHeHWsI W TMpeBpalljeHus] SHePruy TIPU XMMUUeCKUX peaklUsX, 3aKOH IMOCTOSTHCTBA
CoCTaBa BellleCTB, 3aKOH [IeMCTBYIOLIMX Macc), 3aKOHOMEPHOCTU, CUMBOJIMYECKUN SI3bIK XUMUU,
MHPOBO33peHUYeCKUe 3HaHUs, JieXKalllde B OCHOBe TOHMMaHUsl TIPUYMHHOCTA W CHUCTEMHOCTH
XUMUUECKUX SIBJIeHWW; COBpPEMeHHble TMpeJCTaB/leHusi O CTPOEHWM BelllecTBa Ha aTOMHOM,
MOHHO-MOJIEKY/IIDHOM M HaJMOJIEKY/JIIDHOM  YPOBHSIX; T[peJCTaB/leHUsT O MexaHM3Max
XMMHUYECKUX peaklyd, TepMOJUHAMHUUeCKUX W KHWHETUUeCKUX 3aKOHOMEpPHOCTSIX UX
MpPOTEeKaHUsl, O XWMHUUECKOM paBHOBECHH, pacTBOpax UM  JIUCIEPCHBIX  CUCTeMax;
(akTosIOrUeCKre CBe/IeHUsI O CBOMCTBAX, COCTaBe, MOyYeHNH U 0e30MmacHOM MCIOIb30BaHUN
BaKHEUIIIMX HEOPraHWYeCKWX BEIeCTB B OBITY M TPAKTUYECKOH IeATeJIbHOCTH YesI0BeKa,
00IIMX HAayYHBIX MPUHLUIIAX XUMHUUECKOTO ITPOH3BO/ICTBa;

c(hOpMUPOBAHHOCTb YMEHUM: BBISIBJISAITh XapaKTepHble TIPU3HAKU TOHSTHH, yCTaHAB/IMBATh
MX B3auMMOCB$I3b, HCII0/b30BaTh COOTBETCTBYIOLME TOHSTUS TPU ONHMCAHUKA HEOpPraHu4eCKUx
BellleCTB U UX MpeBpallleHn;

chOpMHPOBAHHOCTh YMEHUS WCII0/Ib30BaTh XUMHUUYECKYH0 CUMBOJIMKY [Jis COCTaBJIeHUS
dbopMys1 BellecTB W ypaBHEHUM XHWMHUUECKMX peaklUii, CUCTeMaTUYeCKyrd) HOMEHKJIaTypy
(IUPAC) v TpuBHanbHble Ha3BaHUS OT/e/bHBIX BeIeCTB;

chOpMHPOBAHHOCTh YMEHUSI OTIpe/ie/iATh BaJIEHTHOCTh U CTeleHb OKUCIeHUS] XUMUUYEeCKUX
3/IeMEHTOB B COeJMHEHHUsIX, BUJ| XUMHYECKOW CBsi3M (KOBajieHTHasl, MOHHasi, MeTajyinyeckas,
BOJIOPO/IHAsT), THIT KPUCTA/IZTMUEeCKOU PellléTKY KOHKPETHOTO BellleCTBa;

Cc(OPMHUPOBAHHOCTh yMeHHsI OOBSCHATh 3aBUCHUMOCTb CBOWCTB BeIIeCTB OT BHUA
XUMHUECKOW CBSI3W W THUIA KPHUCTA/JTAUECKOM PeléTKHA, 0OMEeHHBIA W JOHOPHO-aKILIeITTOPHBIH
MeXaHU3Mbl 00pa30BaHus KOBAaJIeHTHOMW CBSI3H;

chOpMHPOBAHHOCTh yMeHUM: KaacCU(PULIMPOBaTh: HeOpPraHWYecKre BelllecTBa M0 HX
COCTaBy, XWUMHUUECKHe peakLMU MO Pa3/MUHbIM MpH3HAKaM (UKMCIYy M COCTaBy pearupyrolux
BeI[eCTB, TeIryioBOMYy 3S(QeKTy peaklud, W3MEHEHHUIO0 CTerleHeill OKUC/IeHUS 3JIeMEHTOB,
00paTUMOCTH, yuaCTHUIO KaTajau3aTtopa M JIpyrue); CaMOCTOSITe/TbHO BbIOMpaTh OCHOBaHUSI U
KpUTEpUH JJis KIacCU(PUKALIMM U3yuaeMbIX BeleCTB U XUMUUeCKUX peakiuii;

chOpMHPOBAHHOCTh YMEHUsSI PpacKpblBaThb CMbICA Tepuoguueckoro 3akoHa /. WU.
MeH/jefieeBa W [IeMOHCTPUPOBaTb €ro  CUCTEMaTU3UPYHILNYH, OOBSCHUTENbHYIO U
MPOrHOCTUYUECKYI0 (DYHKIIWY;

chOpMHPOBAHHOCTb YMEHHWM: XapaKTepr30BaTh 3/€KTPOHHOE CTPOeHKe aTOMOB U MOHOB
XMMHUYECKUX 3JIEMEHTOB TepBOrO0—4eTBEPTOro mnepuofAoB Ilepuoguueckort cucremsl [I.W.
MeHgeneeBa, UCMOJIb3Ysl MOHATUSL «9HEPreTUUYeCKre ypPOBHU», «3HEpPreThueckKue MogypOBHU»,
«S-, p-, d-aToMHble opOWUTanmU», «OCHOBHOE W BO30YXKIEHHOE SHepreTUUecKde COCTOSIHUS
aToMa»; OOBSICHITb3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XHWMHUYECKHUX 371eMEHTOB U UX
coeuHeHU Mo nepuozam U rpynmnam [lepuoguueckoii cuctemsl [1. VI. MeHzeneeBa, BaleHTHbIE
BO3MOYKHOCTHM aTOMOB 3/IEMEHTOB Ha OCHOBEe CTPOEHUSI MX 3/IEKTPOHHBIX 000/10YeK;



cOpMHUPOBAHHOCTb yMEHMI: XapaKTepu30BaTh (OMHUCHIBaTh) OOMMe XMMHYECKHe
CBOWCTBA BeIL[eCTB pa3/IMUHbIX K/aCcCOB, MO/TBEP)/aTh CYI|eCTBOBaHHWE T'eHeTHUUeCKOW CBS3U
MeX/1y HeOpraHWuueCKMMHU BellleCTBaMH C TIOMOIIIbIO YPaBHEHUM COOTBETCTBYIOIINX XUMUUECKHUX
peak1uii;

cchOpMHPOBAaHHOCTh YMEHHUsI PAaCKpbIBaTh CYII[HOCThb: OKUC/IUTE/TbHO-BOCCTAaHOBUTETBHBIX
PeaKI|ii TTOCPeZICTBOM COCTAB/IEHHS 3/IEKTPOHHOTO OajlaHca 3THUX peaklWii; peakiuii HOHHOTO
oOMeHa MyTEéM COCTaB/eHWsT WX TIOJHBIX M COKPAILEHHbIX WMOHHBIX YDaBHEHWM; peaki[ui
TUAPON3a; peakui KOoMIUIeKcooOpa3oBaHus (Ha TMpvMepe THAPOKCOKOMITIEKCOB I[MHKA M
aIFOMUHUA);

c(OPMHPOBAHHOCTbL YMEHHUSI OOBACHATH 3aKOHOMEDHOCTH TPOTEKAaHUS XUMHUECKUX
peakiuii C yuéTOM HUX 3JHepreTUYeCKUX XapaKTepUCTHK, XapaKTep HW3MeHeHUsi CKOPOCTH
XUMHUUECKOM peakiui B 3aBUCUMOCTH OT Pa3/WyHbIX ()aKTOPOB, & TaKKe XapaKTep CMellleHus
XUMHUUECKOTO PaBHOBeCHSI TI0/] BNUSIHUEM BHEIITHUX Bo3/eicTBu (rpuHLur Jle Illatesnbe);

chOpMHPOBAHHOCTb YMEHUSI XapaKTepru30BaTh XMMHUUYEeCKHe peaklvH, JieXkalllie B OCHOBe
TIPOMBIIIJIEHHOTO TIOJIyYeHUsI CEepPHOM KUC/IOThl, aMMHakKa, O00I[ue Hay4yHble TIPUHLUITBI
XUMUYECKUX TIPOU3BOJCTB; 1]€71eCO000pPa3HOCTh TPUMEHEHUs] HeOPraHWYeCKUX BeIecTB B
TIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3pEHHSI COOTHOIIIEHUS] PUCK-TIONb3a;

chOpMHPOBAHHOCTh B/Ia/[eHUSI CUCTEMOM 3HAaHUM O MeTO/laX HayYHOT'O IMO3HAHUS sIBJIEHUH
npuposbl  — HabmoJeHrWe, W3MepeHHe, MO/leIMPOBaHMe, JKCIepUMeHT (peasibHbIA |
MBIC/IEHHBIN), WCMOJb3yEMbIX B €CTECTBEHHBbIX HAayKaX, YMEHUs NPUMEHSATb 3TU 3HaHUS TPU
9KCTIePUMEHTA/IbHOM MCC/IeIOBAaHUN BeIeCTB U Jii OOBSICHEHUs XUMWUYECKUX SIBJIEHUH,
HMMeIOLIUX MeCTO B MPUPO/ie, IPAKTUUECKOU /leATelTIbHOCTH UesioBeKa U B TMOBCeAHEBHOMN XXKU3HY;

chOpMHPOBAHHOCTb YMEHHs BbISIB/IATb B3aUMOCBSI3b XUMUUECKUX 3HAaHWM C TIOHATHSIMU U
TIPe/ICTaB/IEHUSIMA  IDYTUX eCTeCTBeHHO-HAay4HbIX TIpeMeTOB [ 0ojiee  0CO3HAHHOTO
MOHUMaHHWsl MaTepUaabHOTO eJUHCTBA MUPa;

c(OpMHUPOBAHHOCTb YMEHUsI IIPOBOJUTEL PACUYETHI: C MCTOIb30BaHMEM MOHITUN «MaccoBast
JI0JIS1 BEIIeCTBA B PAaCTBOPe» M «MOJISIpHasi KOHIIEHTpALMs»; MacChl BelecTBa Uan 00bEMa rasa
TI0 U3BECTHOMY KOJINUeCTBY BellleCTBa, Macce Wih 00bEMY OZHOTO M3 yUaCTBYIOIIUX B pPeaki|uu
BeIleCTB; TeruioBoro 3(dexra peaki[uu; 3HaUeHUs] BOZOPOAHOTO TOKa3aTessi pACTBOPOB KUCIOT
U IIiesoueli ¢ M3BECTHOM CTeIeHbI0 JUCCOLMAIMH; Macchl (00béMa, KO/MUYecTBa BeIeCTBa)
MPOJAYKTa peaklyu, ec/id OJHO U3 UCXOJHBIX BelIeCTB [JaHO B BU/le PACTBOPA C OMpe/e/IéHHOU
MacCOBOM [10Jieli PAaCTBOPEHHOTO BeIeCTBAa WM [JlaHO B W30bITKe (MMeeT TIPUMECH); [0JTH
BBIXO/]a MMPOJYKTA PeaK[UH; 00bEMHBIX OTHOIIIEHHUH ra30B;

chOpMHPOBAaHHOCTh YMEHHUI: CaMOCTOSITe/IbHO TVIAHUPOBaTh M TPOBOAUTHL XUMHUUECKU
3KCIIepUMeHT (TIPOBe/ieHNe peakliii MOHHOTO 00MeHa, MO/ITBep)KeHre KaueCTBeHHOTO COCTaBa
HEOpPraHWYeCKHX BeLeCTB, Orpe/ie/ieHue Cpe/ibl paCTBOPOB BeLIeCTB C MOMOL[bI0 UH/MKATOPOB,
M3ydyeHUWe BJIUSHUS PA3/UUHBIX (DAaKTOPOB Ha CKOPOCTh XWMHUYECKOW peakldd, pellieHue
9KCTIePUMEHTA/IbHBIX 3a/jau 1o TeMaM «MeTaibl» U «HemeTtaribi») ¢ cobmoieHHeM TIpaBUT
Oe3ortacHoro obpaiiieHusi C BelllecTBaMU M 1abopaTOpHBIM 000pyA0BaHHEM, (HhOPMY/IMPOBAThH
Lje/lb  UCCe/JOBaHMsl, TMpeJCTaB/IsATH B pa3MYHOM (opMe pe3ysbTaThl 3KCIIEPUMEHTa,
aHa/IM3UpPOBAaTh U OLIEHUBATHUX JOCTOBEPHOCTB;

cOpMHUPOBAHHOCTb YMEHHIA: COOJTFOIAaTh TPaBMIIa TI0/Ib30BaHUSI XUMUUYECKOUW TOCYI0M U
nabopaTopHbIM 000pyOBaHKeM, OOpallleHusT C BeleCTBaMU B COOTBETCTBUM C UHCTPYKLIUSIMU
10 BBITIOJIHEHHIO /1a00pPaTOPHBIX XUMHUYECKUX OIbITOB, 3KOJOTMUYeCcKH 1iesiecoo0pa3Horo
ToBefieHHsT B OBITY W TPYJOBOM [eSTENLHOCTH B IIeJIIX COXPAaHEHHUS CBOEro 37I0POBbs,
OKpYy>Katollleld TIPUPOJHOM cCpelibl M [IOCTW)KEHHUsI e€ YCTOMUMBOTO pa3BUTUS, OCO3HaBaThb
OIMAaCHOCTb TOKCHYECKOTO [eWCTBUSI Ha >KMBble OPraHU3Mbl OIpe/e/éHHbIX HeopraHWYecKux
BellleCTB, IIOHKMMas CMbIC/ TToKasatens [T/1K;



chOpMHPOBAHHOCTh yYMEHU: OCYIeCTB/ISATh LieJieHarpaB/ieHHbId TOWCK XUMUUeCKOUN
WHGOPMALIMK B pa3/IMUHBIX WUCTOUHWKAX (HayuHas W yueOHO-HayuHasl JIATepaTypa, CpeiCTBa
MaccoBod uHpopMaluy, VHTepHeT U Jpyrue), KPUTHYECKH aHa/IW3UPOBATbXUMHUUECKYIO
vHbopMall1io, repepabaThiBaTheé M KCII0/Ib30BATHB COOTBETCTBUM C TIOCTaB/eHHOW yueOHOM
3a/iauei.

YuebHO-MeTOAUECKOE oDecrieueHre 00pa30BaTe/ILHOIO Mporecca

[TporpamMme COOTBETCTBYET YUeOHUKU:

» Xumus, 10 knacc/ Epemun B.B., Kysemenko H.E., Tepenun B.U., [Ipo3nos A.A., JIyHuH
B.B.; nog pepakuueit JlynuHa B.B., O011iecTBO € OrpaHU4eHHON OTBETCTBEHHOCTBIO
«APODA»; AkumoHnepHoe ob1iecTBo «M3aarenbcTBo «IIpocBelijeHre»

» Xumus, 10 knacc/ ITy3akoB C.A., Mammaunaa H.B., ITorikos B.A., AkijoHepHOe 00111eCTBO
«M3paTenscTBO «IIpocBeruenie»

* Xumus, 11 knacc/ ITy3akoB C.A., Mamauna H.B., TTorikos B.A., AkijoHepHOe 00I11eCTBO
«M3patenscTBO «IIpocBelenie»

CpoK peanu3anuy y4eGHOro npeaMera « XuMus» — 2 roja.



