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ITOSACHUTEJ/IbHASA 3AIITNCKA

[TporpaMma 10 XMMHH Ha ypOBHe cpefHero obOiiero obpa3oBaHUsI TIOATOTOB/I€HA Ha OCHOBE
dI'OC COO, ®OO0IT COO, KoHuenumu npernofaBaHust xumuu B Poccuiickor ®epepauyu
(yrBepxzeHa peieHvueM Kosneruun MunucrepcerBa [IpocBemienuss Poccuiickoit ®efjepaiiy oT
3 mekabpst 2019 r Ne ITK- 4BH), c y4éTOM pacripeJie/iéHHBIX TI0 K/lacCaM TMPOBepsieMbIX
TpebOBaHWI K pe3yibTaTaM OCBOEHHsI Cpe/iHeld 00pa30BaTeNIbHOH IIPOrpaMMbI  CpPeHEro
ob11iero obpa3oBaHus.

[MosicHuTe/TbHAsE 3aITMCKa OTpakaeT OOIIve Lie/v U 3alaui U3yueHusl XMMH, MeCTO B CTPYKType
yueOHOTO TUlaHa, a TakXKe IMOAXOAbI K OTOOPY COZep)KaHWs U OTpeiesIeHUI0 TIJIAHUPYeMBbIX
pe3yJIbTaToB.

Cogep>kanrie oOyueHUsI pacKpbIBAaeT COjiepyKaTesbHble JTUMHUM, KOTOpbIE Ipe/JararTCs

IUisi  00sI3aTeNIbHOTO M3yueHWsT B KaX/AOM Kjacce Ha YPOBHe CpeJHero oO01ero
obpa3oBaHwusl.

[TnaHupyemble pe3y/bTaTbl OCBOEHMSI TPOrpaMMbl 0 XWUMWUU BKJIHOUYAKOT JIMUHOCTHBIE,
MeTanpe/IMeTHbIe pe3y/JbTaThl 3a BeChb Tepuof O0ydyeHHs] Ha YypOBHEe CpeJHero ooirero
oOpa3oBaHMsl, a TaKXKe MpeIMeTHbIE JOCTHKEHUS 00YUaroIerocs 3a KaxxIblk roj 00yueHusl.

1.1. Cssa3p palGoueii mnporpamMmbl y4deOHoro mpegMera «XHMHA» C

nporpaMMmoi BocnutaHus Ha ypoBHe 000

Pabouasi mporpaMMa y4yeOHOro mipegMeTa «XHUMHsI» OPHEHTHUPOBAHA Ha Ije/ieBbie TIPUOPUTETHI,
chopmysvpoBaHHble B paboueii  mporpamMme  BocruraHuss  MBOY  COII  wum.
A.M.CenuiieBac.BonoBo. Xumusi criocobcTByeT co3/aHUIO O/arorpUsTHBIX YCAOBUN IS
PasBUTHUSl COLMAJbHO 3HAUMMBIX OTHOILEHWM LIKOJIBHUKOB W TIPeXKJe BCero LIeHHOCTHBIX
OTHOILLIeHHUH:

- K TpUpoJe KakK WCTOUYHMKY >KM3HM Ha 3em/e, OCHOBe CaMOro eé CylecTBOBaHUS,
HY>KJAIOLeics B 3alyTe U MOCTOSHHOM BHUMaHUU CO CTOPOHBI YesloBeKa

- K 3HaHUSM KaK WHTeJUIeKTya/lbHOMY pecypcy, obecrieunBaromemy Oyzyijee uesoBeKa, Kak
pe3yJibTaTy KPOMOT/IMBOTO, HO yBJIeKaTebHOTO Y4eOHOTo Tpy/a.

1.2. O6masn xapakTepUCTHKA Y4e0HOro npeamMera « XUMHs»

XuMHsi Ha ypoBHe YIJyO/JIEHHOrO H3yuyeHHsl 3aHMMaeT Ba)KHOe MECTO B CHCTeMe
eCTeCTBeHHO-HayuHoro obOpa3oBaHus yuamuxcs 10-11 kmaccoB. W3yueHuwe TipeaMera,
peanu3yeMoe B ycioBHSX auddepeHLMpoBaHHOTO, TPOPUIBLHOTO O0O0yueHHs, TPU3BaHO
obecrieunTh 001]e00pa30BaTe/IbHYI0 W OOIIEKY/IbTYPHYIO TIOATOTOBKY BBIMYCKHUKOB IIIKOJIbI,
HeoOXOAUMYIO [T afanTaldyd UX K ObICTPO MEHSIIOIIMMCS YC/IOBUSM JKM3HU B COLIUyMe, a
TaK)Ke /il TIPOJIO/DKeHUsi o0yueHHsI B OpraHu3alusix MpogeccHoHasbHOTO 00pa3oBaHUs, B
KOTODBIX XUMHUS SIB/ISIETCS] OFHOM 13 MPUOPUTETHBIX AUCLIUILIHH.

B nmnporpamMme 1o XUMHM Ha3HaueHWe TMpeAMeTa «XHMUs» T[OydaeT TOAPOOHYHO
HMHTEepIpeTalul0 B COOTBETCTBMM C OCHOBOIMOJararommu mnonoxenusmu d®roc COO o
B3aUMOOOYC/IOB/IEHHOCTH Iiefield, CofiepykaHusl, pe3y/ibTaToB 00yueHNst ¥ TpeOOBaHUM K YPOBHIO
TIOATOTOBKU BBITyCKHUKOB. CBUJETeNbCTBOM TOMY SIB/ISIOTCS C/eAYIOIIVe BBINOHSEMbIe
TIPOrPaMMO# 110 XUMHUH (HYHKLIUH:

* MHPOPMAMIOHHO-METOINUeCKasi, peanu3alisi KOTOpOW obecrieurBaeT TMoOydYeHHe

TIpe/ICTaB/IeHUsI O LeJisiX, COZep)KaHuM, oOIell cTpaTternu oOyueHWsl, BOCIIMTAHUS U



pa3BUTHSL OOYYArOIUXCS CPeACTBaMU TIpeMeTa, U3yuaeMoro B paMKaX KOHKPETHOTO
npodusi;
® OpraHM3alMOHHO-TUIaHUpYIOLjasi,  KOTOpas  TpeAycMaTpuBaeT  OIpeje/ieHue:
NPUHLIUTIOB ~ CTPYKTYPUPOBAHUSI M TIOC/IeIOBATEIbHOCTU W3yueHUsi yueOHOro
MaTepHuasia, KOJIMUYeCTBEHHbIX M KaueCTBEHHBbIX ero XapaKTePUCTHK; I0/XO/0B K
(dbopMHpOBaHHIO COJiepKaTellbHOM OCHOBBI KOHTPOJSI U OLIEHKHM 00pa3oBaTesbHbIX
JOCTIDKeHUM 00yJarIuxcss B paMKax WTOTOBOM arrectalud B (opMe eauHOTO
roCyJapCTBEHHOTO 9K3aMeHa 110 XUMUH.
[Tporpamma ziyist yryiyO/€HHOTO M3yUYeHUS] XUMUH:
® yCTaHAB/IMBAaeT MHBAPUAHTHOE MpeJMeTHOe COZiep>KaHue, 00si3aTelbHOe ISl U3yueHust
B paMKax OTJe/lbHbIX Tmpoduied, TmpegycMaTpyUBaeT  pacripefiejieHue U
CTPYKTYpHPOBaHHe ero Io K/jaccaM, OCHOBHBIM COjlepKaTe/bHbIM JIMHUSM/pa3zenam
Kypca;
® 1aéT TIpUMepHOe pacripeiesieHre yueOHOr0 BpeMeHH, PEKOMeH/IyeMOro /Jisi U3y4yeHust
OTZeJTbHBIX TEM;

® mpejsaraeT TPUMEPHYIO TIOC/Ie0BaTelbHOCTh HW3yueHWs ydyeOHOro marepuana C
YUETOM JIOTUKU TIOCTPOEHUsT KypCa, BHYTPUTIPEIMETHBIX Y MEXKITPEIMETHBIX CBSI3€l;

® aéT MeTOAMUECKYH) HWHTepnpeTalvio Liesield M 3aZiau U3y4yeHUs IpeAMeTa Ha
yryOéHHOM YpOBHE C YY€TOM COBDEMEHHBIX IPUOPUTETOB B CHCTEME CPeHEro
obujero obpa3oBaHusi, COAEP)KaTeIbHONW XapaKTePUCTUKU TJIAHUPYEMBIX pe3y/IbTaToB
OCBOEHHUsI OCHOBHOM 00pa3oBaTe/ibHOM IMporpaMmbl cpejiHero obirero obpa3oBaHUs
(JIMUHOCTHBIX, MeTarpeJMeTHBIX, TIPeJIMETHBIX), a TaKXXe C YYETOM OCHOBHBIX BU/OB
yueOHO-TI03HAaBaTeIbHbIX JeWCTBUM 00ydYarolerocss IO OCBOEHHWIO COZIeP>KaHUs
nipeaMeTa.

[To BcemM Ha3BaHHBIM TMO3WIUSIM B TIpOrpaMMe [0 XUMWUA TIPeAyCMOTpPeHa
TIPeeMCTBEHHOCTb C OOyueHHeM XWMHM Ha YPOBHE OCHOBHOTO o00mjero obpa3oBaHus. 3a
npe/ie/laMM  YCTAaHOBJIEHHOM TpOrpaMMOM [0 XUMHM  00si3aTe/lbHOM — (MHBAapHUAHTHOM)
COCTaBJISIIOLIeN Co/iep>KaHusT y4eOHOTro rnpeaMeTa « XUMUs» OCTAaETCsS BO3MOXKHOCThb BbIOOpA ero
BapUaTUBHOM COCTaBJISIIOLLeH, KOTOpasi ZI0/KHA OTIpe/ie/IAThCsl B COOTBETCTBUM C HalpaB/ieHHeM
KOHKDeTHOT0 TIpodusisi 00yueHusl.

B cootBercTBUM C KOHUeNTyadbHbIMUA TionokeHusiMu @DPI'OC COO o Ha3HaueHWHn
nipeMeToB 6a30BOro U yryryb1€HHOTO ypOBHel B cucteMe v depeHIIMPOBaHHOTO 00yUYeH s Ha
yPOBHe cpefHero o0irero oOpa3oBaHus XUMUsI Ha YPOBHe yry0/JEHHOTO W3y4YeHHsT HarpaB/ieH
Ha peanu3alii0 TPeeMCTBEHHOCTH C TMOC/IeAYIOIIMM STarioM I0/IyuYeHUs XUMHUYecKoro
oOpa3oBaHWsi B paMKax W3y4YeHUs CIeMaJbHbIX eCTeCTBeHHO-HAYUYHBIX M XUMHYeCKUX
JUCLIMIUIVH B By3aX M OpraHM3alusix cpejHero rpodeccroHansHoro obpasoBanusi. B sTol cBsizu
u3yueHue ripefMeTa «XWMHs» OPUEHTHUPOBAaHO TIPEMMYIIIECTBEHHO Ha paclivpeHude U
yriaybsieHe TeopeTHuUeckol W TPAKTUYeCKOW TOJATOTOBKM OO0yYarol[uXcsi, BbIOpaBIIMX
oripe/ie/IEHHBIN TIPOGUTE 00yUueHUsl, B TOM UKCJIe C TePCIeKTUBOU TOC/Ie/IyIOIIero MmoayyeHus
XUMUYEeCKOro 00pa3oBaHUsI B OpraHM3alusx rpodeccroHanbHoro obpasoBanus. Hapsay ¢ atum,
B cBere TpeboBanmii ®I'OC COO K TM/IaHUPYyeMbIM pe3yJ/ibTaTaM OCBOeHUs1 (ezepasbHON
obpa3oBaTe/ibHOM TPOrpaMMbl CcpefiHero o0Irero oOpa3oBaHUs U3yuyeHHe MpeaMeTa «XUMUsH
OPUEHTHPOBAHO TaK)Ke Ha pellieHre 3a/jau BOCIIUTAaHUS U COLMAbHOTO Pa3BUTHsI 00yYarOIMXCS,
Ha (hopMHMpOBaHKe Y HUX OOIIeMHTe/IEKTya/TbHbIX YMEeHWH, yMEeHUI paljioHaIM3aLuH yuebHOTro
TpyAa ©  0OO0OIIEHHBIX CMOCOOOB  [IeSITEJIBHOCTH, WMEIOIIUX — MeXAUCLUTUIMHAPHBIN,
HaJTpe/IMeTHbIN XapakTep.



CoCTaBISIOIUMHU TIpeIMeTa «XUMHsI» Ha YPOBHE YI/IyOIEHHOTO W3Y4YeHUs SBJISFOTCS
yriayoséHHble Kypcbl — «OpraHuueckasi Xumusi» U «OO0Ias U HeopraHWueckasi Xumusi». [1pu
oTpeZie/IeHUH TIOAXO0/0B K OTOOPY M CTPYKTYDHOW OpraHM3al[iM COJep>KaHWs 3TUX KypCOB B
TporpamMme o0 XWMHUH 3a OCHOBY TpUHATHI TosioxeHuss PT'OC COO o pa3nuuusix 6a30BOro u
yriy6/EHHOTO YPOBHEM M3yueHust peiMeTa.

OcHOBY copep)kaHusi KypcoB «OpraHuueckasi XxuMusi» U «OO1jasi U HeopraHuueckas
XUMUsD» COCTaBJISIET COBOKYITHOCTh MPEeMeTHBIX 3HaHWUN M YMeHUM, OTHOCSIIUXCS K 6a30BoMy
YPOBHIO M3yueHUs TpeAMeTa. JTa CUCTeMa 3HaHWM TOJyyaeT Orpefie/iEHHOe TeopeThuecKoe
JIOTIOJTHEHWEe, — TIO3BOJISIIOIIEe  OCO3HAHHO  OCBOWUTH  CYIIECTBEHHO  OO/bIIUK  00BEM
¢akTosioruueckoro Matepuana. Tak, Ha yriyOI€HHOM ypOBHe M3yueHHs TpeiMeTa obecrieueHa
BO3MOXKHOCTh 3HAUMTE/NBHOTO YyBeIMUeHHs] O0bEMa 3HAHWH O XUMHUYECKUX 3eMeHTax |
CBOMCTBaxX MX COeJUHEHUI Ha OCHOBE PACIIUPEHUst U yriyOseHus MpeACTaB/IeHU O CTPOeHUH
Bell|eCTBa, XMMUYECKOW CBSI3U M 3aKOHOMEDPHOCTSIX MPOTeKaHUsl peaklMi, pacCCMaTpPUBAEMBbIX C
TOUKM 3pEHUS] XMMUUeCKON KUHETUKU U TepPMOJMHAMUKU. V3yuyeHre nepruoiuyeckoro 3akoHa U
[Teprosuueckol  cUCTeMbl XUMHUECKHMX 37eMeHTOB  0a3upyeTcss Ha  COBPeMEHHBIX
KBaHTOBOMEXaHUUECKUX TPe/[CTaB/IEHHUSIX O CTPOEHHUH aToMa. XUMHUUeCcKasi CBSi3b 00BSICHSETCS C
TOUKW 3DEHMs] SHEePreTMUeCKUX W3MEHEHWM MpHu eé 00pa30BaHWM U pa3pyIIeHUH, a TaKKe C
TOUKM 3peHHs MeXaHW3MOB eé oOpa3oBaHus. VI3yueHue THIOB peakKLUil [IOTIOTHSETCS
(opMHpOBaHKEM TIpPeJCTaBIeHHUA 00 /IeKTPOXMMHUYECKUX MPOLIeCCaX M 3TeKTPOJI3e PacrljlaBoB
Y pacTBOpOB BelllecTB. B Kypce opraHMueckol XWMHM TPU PacCMOTPEHUM peakLMOHHOU
CrIOCOOHOCTH CcoefiMHeHUM y/iesisieTcsi ocoboe BHMMaHKe BompocaM 00 3/1eKTPOHHBIX 3 deKkTax,
0 B3aMMHOM BJ/IMSTHUM aTOMOB B MOJIEKYJlaX U MeXaHHW3MaX peakLUil.

Ocoboe 3HaueHHe WMeeT TO, UTO Ha COZep)KaHHe KypCOB XUMHUM YIIyOIEHHOTO YPOBHS
W3yueHHs i K/IacCoB orpeesiéHHOro npoduns (rnaBHBIM 00pa3oM Ha WX CTPYKTYPY H
XapakTep /IOTIO/THEHUH K 00IIieil cucTeMe MpeIMeTHBIX 3HAHWI) OKa3bIBAIOT BJIUSTHUE CMeXKHbIe
npeameTbl. Tak, HarpuMep, B COJEp)KaHUM TMpejMeTa [ K/IacCOB XUMUKO-(PU3UUeCKOro
npodusisi O0/bIIOe 3HaUeHHe OyZyT UMeTh 3/IeMeHThI yueOHOro MaTepuasa mo oO0Ield XUMUU.
[Mpy w3yyeHUM TpeAMeTa B JAHHOM (Jiyyae akL[eHT Oy/eT cZeflaH Ha OOIIHOCTb MeTO/|0B
T03HaHUsl, OOI[HOCTh 3aKOHOB M TEOPUl B XMMUU U B (DH3MKe: aTOMHO-MOJIEKY/ISIPHAasi TeOPUs
(MonekysnsipHasi Teopuss B (H3MKe), 3aKOHbl COXpaHEHHs MacChl W SHEPruM, 3aKOHbI
TePMOJUHAMUKH, 3/IeKTPO/IU3a, Pe/iCTaB/IeHusl O CTPOEHUU BelLeCTB U JIpyroe.

B T0 >ke Bpemsi B Co/iepyKaHUH TIpeMeTa Jijisi KITaCCOB XUMHKO-OMOIOTHYeCKOT0 TIPOGHIS
OosbIIMIA y/IeNbHBIM BeC OyZieT UMeTb OpraHnyecKas XMMUsl. B 3TOM cilyuae MpeoCTaB/sieTCst
BO3MO>XKHOCTB [i71s1 O071ee 00CTOSITeNIbHOTO PACCMOTPEHHsT XMMUUEeCKOM OpraHr3aliy KIeTKH Kak
OMO/IOTMYeCKOM CUCTEeMBI, B COCTaB KOTOPOW BXOJSAT, K TPHUMEpPY, TaKue CTPYKTYpHbIe
KOMIIOHEeHTbI, KaK JUMUbl, Oe/ikd, yrieBofbl, HYK/JeMHOBble KUCJIOThI W Apyrue. IIpu 3TOM
3HaHWsI O COCTaBe U CBOWCTBax MpeJCTaBUTe/ell OCHOBHBIX K/IaCCOB OpPraHUUeCKHX BelecTB
CJ1y>KaT OCHOBOM [1/1s1 U3yueHUs1 CYLJHOCTH MPOLeCCOB (DOTOCHHTE3a, /IbIXaHHsl, TUILeBapEHUSI.

B r1uiaHe ¢opMypoBaHUS OCHOB HAay4yHOTO MHUPOBO33DEHHS, OCBOEHHs OOIeHayuHBbIX
MeTO/I0B TI03HAHUSI U OTIbITa MPAaKTUYECKOT0 NMPYMeHeHUs1 HayUHbIX 3HaHWW W3yuyeHUe MpeJmeTa
«Xumusi» Ha yriyOséHHOM YPOBHE OCHOBAaHO HA MEXIIPEJMETHBIX CBA3SX C yueOHbIMHU
TipeiIMeTaMu, BXOASIIMMU B COCTaB MpeAMeTHbIX 00sacTeil « EcTeCTBeHHO-HayUHbBIe TTPeMeThD»,
«MatemaTuka u nH(opmaTrka» U «Pycckuii i3bIK U IdTepaTypar.

1.3. esu u3yueHuns yueOHOro npegMera « XMMH»



[Tpu u3yuennu yueGHOTO mpeamera «XvMusi» Ha yriyOIéHHOM ypOBHe TakKe, KaK Ha YPOBHE
OCHOBHOTO M cpefHero obimiero obpa3oBanus (Ha 6a30BOM ypOBHe), 3aJaueil epBOCTEIIeHHOM
3HAUMMOCTU SIB/ISIeTCS ()OPMHUPOBAHHME OCHOB HAayKd XHMHU KaK 00/1acT COBPEMEHHOTr0
€CTeCTBO3HaHWsl, NPAaKTUYeCKOU JleATe/IbHOCTY YesloBeKa M OJHOTO U3 KOMIIOHEHTOB MHUPOBOU
Ky/IbTYphI. PellleHre 3Tol 3a/jaur Ha yriyO/siéHHOM ypOBHe M3yueHHs TpeiMeTa TpeAriosiaraer

peanr3alyio TakMX Liesel, Kak:

dbopMrpoBaHue Tpe/CTaB/AeHU: 0 MaTepuaJbHOM e/IMHCTBe MHpPa, 3aKOHOMEPHOCTSIX
Y TTI03HABAaeMOCTH SIBJIEHUM MPUPOJbI, O MeCTe XMMHHU B CUCTEME eCTeCTBEHHbIX HayK U
eé Befyllel posii B 00ecrieueHU YCTOHUMBOTO Pa3BUTHSI Ue/IOBEUECTBA: B PEIIeHUH
npo0JieM 3KOJIOTUYECKOM, HepreTHUYeCKOM M TIMILEeBOW 0e30MacHOCTH, B Pa3BUTHH
MeJULMHbI, CO3[@aHUM HOBbIX MaTepuajioB, HOBBIX HWCTOUHUKOB SHEPIrUu, B
obecrieueHUH paLMoHaIbHOI0 TIPUPO/IOI0/Ib30BaHus, B (hopMHpoBaHUU
MHUPOBO33peHus U 0011ieli Ky/IbTYPhl YesloBeKa, a TakyKe IKOJIOruueckKd 000CHOBAHHOTO
OTHOILIEHHsI K CBOEMY 3/10POBbIO U TIPUPOJIHOM Cpejie;

OCBOEHHEe CHUCTeMbl 3HaHWUM, JieXKal[dX B OCHOBE XWUMHUYECKOW COCTaBJISIOLLEN
eCTeCTBeHHO-HayYHOW KapTUHbI Mupa: (QyHJaMeHTa/JbHbIX TIOHSATHM, 3aKOHOB U
TeOpUM XUMHH, COBPEMEHHbIX MpeJCTaB/eHWA O CTPOEHWM BeIecTBa Ha pa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKY/ISIPHOM, HaZIMOJIEKYJIIPHOM, 0
TePMOJMHAMUUECKMX M KUHETHMUeCKHMX 3aKOHOMEPHOCTSIX MPOTeKaHWs XUMHUYeCKHUX
peakLyi, 0 XUMHUUeCKOM PaBHOBECHH, PaCTBOpaX U JUCIIePCHBIX CUCTeMax, 00 00Imx
HayUHbIX MPUHLMIIAX XMMHUYeCKOr0 NPOX3BO/ICTBa;

dopmupoBaHre y 0O0yvarOImIMXCs OCO3HAHHOTO TIOHMMAaHHS BOCTPeOOBaHHOCTH
CUCTEMHBIX XWMUYECKUX 3HAaHWUM [Ji1 OOBSICHEHUs K/IIOUeBBIX HAed W Tipobiem
COBPEMEHHOW XWMUH, [jisi OOBSICHEHHSI W TPOTHO3UPOBAHUS SIBJIEHUM, WMEROIUX
€CTeCTBeHHO-HAayuHYl0 TIPUPOAY; TPaMOTHOTO pellleHuss TpobjeM, CBSI3aHHBIX C
XMMHEeW, TPOTHO3UPOBaHUs, aHa/lu3a W OLEHKU C TIO3ULMWA SKOJIOTUUeCKOU
6e30I1acCHOCTU TOC/e/ICTBUN OBITOBOM W TIPOM3BO/CTBEHHOMN [JesiTe/IbHOCTH YesloBeKa,
CBSI3aHHOW C XUMHUUYECKUM TIPOM3BOJCTBOM, UCIO/Mb30BaHHEM U TiepepaboTKOM
BeII|eCTB;

yriy0OsieHre Tpe/ICTaBJIeHHUH O HAay4YHbIX MeTOoJ[aX TI03HaHUs, HeoOXOJUMBIX [IJist
niprobpeTeHUs] YMeHHU OPUEeHTUPOBATLCS B MUPE Bel[eCTB U 00BSICHEHUST XUMUYeCKUX
SBJIEHUM, UMEILIUX MeCTO B TNpPUPOZe, B TMPAaKTUUECKOW [eSITeJIbHOCTA U
MOBCeJHEBHOM XKU3HU.

B nmnnaHe peanu3aluuM TIepBOOUEPEHBIX BOCIUTATE/NBHBIX W Pa3BUBAIOLUX (QYHKIMN
1IeJIOCTHOM CHCTeMbI CcpefiHero obiero oOpa3oBaHUsl MPU U3yUYeHUU TpeAMeTa «XUMHs» Ha
yriy6/1EHHOM yPOBHe 0COOYI0 aKTyabHOCTh MPUOOpeTaroT Takue Lie/ld U 3a/laui, Kak:

BOCIUTaHWe YOeXAEHHOCTH B T[103HABAaeMOCTU SIBJIEHWM TIPUPOAbI, YBaXKeHUs K
TIpoIiecCy TBOpYeCTBa B 00/1aCTH TeOPeTUYeCKUX W TIPUKIAZHBIX HCC/IeOBaHUM B
XUMUM, (JOPMUPOBaHKE MHPOBO33PEHHs], COOTBETCTBYIOIEr0 COBPEMEHHOMY yPOBHIO
pa3BUTHS HAYKY;

pa3BUTHe MOTHBALMM K O0YUYEeHHIO W TO3HAHUWIO, CTIOCOOHOCTEM K CAMOKOHTPOJIO U
CaMOBOCTIMTAHHMIO Ha OCHOBE YCBOEHMUs 0011[eueioBeueCcKUx LeHHOCTeH;

pa3BUTHe TI03HABaTe/NbHbIX WHTEPECOB, HWHTE/VIEKTyalbHbIX W  TBOPYECKHUX
criocobHOCTel oOyuaroiuxcsi, popMHUpoOBaHHe y HUX CO3HATEeTbHOTO OTHOILEHUs K
camMoo0pa30BaHUI0 U HeTpephIBHOMY 00pa30BaHUIO KaK YC/IOBUIO  YCIIeIIHOM



1po(heCCHOHAILHON U OOIIIeCTBEHHOM /1eSTeIbHOCTH, OTBETCTBEHHOIO OTHOIIEHHUS K
CBOEMY 3/I0POBbIO U TIOTPEOHOCTH B 3/[0POBOM 00pa3se >KW3HHU;

* (dopmupoBaHMe YMeHWH W HAaBLIKOB pa3yMHOIO IPUPOOINO/bL30BAHMUS, Pa3BUTHE
9KOJIOTUYeCKOW  KY/bTYphl,  IpHOOpeTeHHe  orbiTa  OOIIeCTBEHHO-TT0/Ie3HOM
9KOJIOTMUECKOH [IeATe/TbHOCTH.

1.4. MecTo yueOHOro npeamMera « XuMHs» B y4eOHOM IJIaHe
OO1riee uuC/I0 YacoB, MPEAYCMOTPEHHBIX /IS WU3yueHWs XUMHUM Ha YI/IyOJIeHHOM YPOBHE
cpezHero obiero obpa3zoBanus, coctapsisieT 204 yacos:
B 10 knacce — 102 vaca (3 uaca B Hejie/t0),
B 11 knacce — 102 yaca (3 uaca B Hejie/t0).

Hnst peanu3aiuy nporpaMmmMbl ucnosnb3syercs YMK (B.B.Epémuna, H.E. Ky3bmenko, B./.
TepenvHa, A.A. [IposgoBa, B.B.JlynuHa; mox pen. B.B.JlynuHaXwumwms. 10-11 knacc:
yrayO/éHHBINA yPOBEHb), AOMYIIeHHbIM K WCII0/Ib30BaHUI0 TIPMKa30M MUHMPOCBEIeHNsT OT
21.09.2022 Ne 858.



II. COAEPXKAHUE YUEBHOI'O ITPEJIMETA «XVUMHWS»

10 K/TACC

OPI'AHNYECKA{A XUMUA

TeopeTuyeckye 0CHOBbI OPraHMUeCKON XMMHH.

[lpegmer U 3HaueHWe OpraHUYeCKOM XWMWHM, T[pe/iCTaBlieHHe O MHOroobpasuu
OpraHUYeCcKHX COe/JMHeHUM.

O/IeKTPOHHOE CTpPOeHHWe aToMa yrjepoja: OCHOBHOe W BO30Y)KIEHHOE COCTOSIHUSI.
BasieHTHbIe BO3MOYKHOCTU aTOMa yrjeposa. XuMuueckasi CBsi3b B OPraHUUYeCKUX COeIMHeHUSIX.
Turel TMOpUAM3a aTOMHBIXOpOUTanell yriepoga. MexaHnu3Mbl 00pa30BaHUsI KOBaJ€HTHOU
cBsi3u (OOMEHHBIN U JOHOPHO-AKLIeNTOPHBIN). THITbI TIepeKphIBaHKsI aTOMHBIX OpOuTanel, o- u
n-cBsi3u. OJuHapHasi, [BOWHasi W TpoiHas cBsizb. CriocoObl pa3pbiBa CBsi3eli B MOJeKy/Iax
opraHuueckux BeirjecTB. [ToHsiTHe 0 cBOOOIHOM pajiuKasie, HyKaeoduse U 3nekTpodurie.

Teopust CcTpoeHMsI oOpraHudeckux coeguHeHudd A.M. ByTiepoBa U COBpeMeHHbIe
Tipe/iCTaB/IeHNs O CTPYKTYpe MOJIeKy/l. 3HaueHre TeOPUU CTPOeHUsI OpraHUUeCKUX COoeJMHEeHU.
MornekynsipHble U CTPYKTypHble (opmysbl. CTpyKTypHble (OpMyJ/bl pa3MUHbIX BUJOB:
pa3BépHyTasi, COKpallléHHas, CKeneTHas. V3omepus. Bujbimzomepuu: CTPYKTYypHas,
NIPOCTPAHCTBEHHAs. J/eKTpOHHble 3((deKTbl B MOJeKylax OpraHMYecKUx COeJUHEeHUI
(MHIyKTUBHBIA U Me30MepHbIH 3 (eKThl).

[TpencraBneHue o KnaccuuKalMi opraHMueckux BeiriecTB. [ToHsaTHe 0 QyHKI[MOHATBHOU
rpyrmrie. ['omonorus. ['omosioruueckue psifbl. CucTeMaThueckasi HOMEHK/IaTypa OpraHA4YecKUx
coeauHeHui (IUPAC) u TpuBUuaibHble Ha3BaHUsI OT/e/IbHbBIX MPe/[CTaBUTe/IeN.

OcobeHHoct W KjaaccH(UKalUsi ~ OpraHWYecKWxX  peakiui.  OKUCIUTeTbHO-
BOCCTAaHOBHUTE/IbHbIE PeaKLMK B OPraHUueCcKoi XUMHHU.

OKcIiepuMeHTa/ibHble MeTO/bl U3yueHusi BellleCTB U WX TpeBpalljeHUi: 03HaKOMJIeHHe C
oOpa3sljamMy OpraHWuYecKMX BeIleCTB M MaTepuajiaMM Ha MX OCHOBE, OTBITHI TI0 IPeBpalljeHH 0
OpraHMYeCKWX BeIIeCTB TpW HarpeBaHuWu (TUiaBleHWe, OOyIJMBaHWe W TOpEHHUe),

KOHCTPYMPOBaHWe MOJiesiel MOJIeKy/1 OpraHUueCKUX BelllecTB.

YrieBogopojsbl.

Ankanbl. ['oMonoruueckuii psij, ankaHoB, obijasi hoopMy/ia, HOMEHK/IAaTypa U U30Mepusl.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/I aJKaHOB, Sp -THOpUAM3aIiss aTOMHBIX
opbuTasei yrieposa, 0-cBsi3b. du3nueckre CBOMCTBA a/IKaHOB.

XVMUUeCKre CBOMCTBA aJKaHOB: PeakLMW 3aMellleHusi, U30MepU3aliyy, AerupupoBaHus,
LUMK/IW3al[iy, TMpOJiM3a, KpeKuHra, ropeHus. IlpejcraB/ieHMe 0 MexaHU3Me peakLui
PafiMKaIbHOr O 3aMeLL{eHHs.

Haxoxxaenuve B pupoe. CriocoObl TIo/TyyeHus: M PUMeHeHHe akaHOoB.

Luknoankanel. OO61as GpopMysia, HOMeHK/IaTypa U u3omepust. OCOOeHHOCTH CTPOEHUS U
XUMUYECKMX CBOWCTB MasbIX (LMKJ/IOMpPOIaH, LUK/I00yTaH) YW OObIUYHBIX (LIMKJIOTIEHTaH,
I[UK/IOTeKCaH) LUK/I0amKaHoB. CIoco0bI TIO/TyYeHsT ¥ PUMeHeHHe [[UK/I0aKaHOB.

Ankenbl. ['oMosOrMuecKuil psij aJKeHoB, o0mjas hopMysia, HOMEHK/IATypa. DJIeKTPOHHOe
Y TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/ a/KeHOB, Sp>-TUOpUAW3alisi aTOMHBLIX OpOuTasei
yrJjiepojia, o- U T-cBsisu. CTPYKTypHasi ¥ reoMeTpuyeckasi (LiUC-TpaHC-) nu3oMmepus. Pusnueckue
CBOMCTBA a/JKeHOB. XWMHUUECKHWe CBOWCTBA: peakLWW TPUCOeJVHEHUs, 3aMeleHus] B o-



T0JIO’KeHHe TIpU JBOWHOM CBs3M, MOJMMepU3aliui U okucjieHusi. [IpaBuno MapKOBHHMKOBaA.
KauecTBeHHBIe peakLMi Ha JBOVHYIO CBsi3b. Cri0COOBI MO/TyueHus ¥ IPUMeHeHHe a/TKeHOB.

Ankapvenbl.  Knaccudukanuss — ankagueHoOB  (COMpsDKEHHble,  W30/IMPOBaHHbIE,
KyMyaupogaHHble). OcCOOeHHOCTH  3/IeKTPOHHOTO CTPOEHHSI W XUMHWYeCKMX CBOWCTB
COTIPSDKEHHBIX AueHoB, 1,2- u 1,4-mpucoenvHenue. [TomMepu3saiiysi COMPSDKEHHBIX [HEHOB.
CriocobbI rosiyueHUst ¥ IpUMeHeHre aTkaZiieHoB.

Ankunbl. ['oMoniornyeckuii psifi aKUHOB, 00Irjasi popmysia, HOMeHK/IaTypa U U30MepHusi.
ODJ/IeKTPOHHOE W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/ aJKWHOB, SP-TUOpUAM3AlAs aTOMHBIX
opburtanei yriepoga. Pusnyeckre CBOMCTBA aAKMHOB. XWMHUYeCKHe CBOMCTBA: peaKLWu
NIPUCOeMHEHNs, JUMepHu3aliud U TpUMepu3alLiy, OKUC/IeHUs. Kuc/IoTHble CBOMCTBAa alKUHOB,
MMeIOIMX KOHLIEBYIO TPOMHYIO CBsi3b. KauecTBeHHble peakliyd Ha TPOMHYHO CBs3b. CriocoObl
T0JTyYeHusl ¥ IpUMeHeH e a/IKUHOB.

Apomarrueckue yrieBojopo/ibl (apeHbl). ['oMosiornueckuit psiji apeHoB, obiijasi hopmya,
HOMEHKJ/IaTypa W u3oMepusi. DJIeKTPOHHOEe U MPOCTPAaHCTBEHHOe CTPOeHHe MOJeKy/bl GeH3oa.
du3nueckre CBOWCTBA apeHOB. XUMHUeCKHe CBOWCTBa 0O€H30/la M ero TOMOJIOTOB: peakI[|uu
3aMelrieHusi B OEH30/IbHOM KOJIblle U YTJIEBOJOPOJHOM pajivKase, Peaki[u¥ TPHUCOeJUHEHUS],
OKHCJIeHHe TOMOJIOroB OeH3osia. [IpesicTaBieHre 06 OpHEHTHPYIOIIEM ZIeMCTBUM 3aMeCTUTe el
B OEH30/IbHOM KOJblle Ha TpUMepe alKWIbHBIX PaJIUKa/ioB, KapOOKCUIBHOU, TU/IPOKCHTBHOM,
aMUHO- W HUTPOTPYIIbI, aTOMOB rajioreHOB. OCOOEHHOCTH XMMHYeCKUX CBOWCTB CTHPOJA.
[Momumepusarmst  ctuposia.  CriocoObl  TO/IyueHHWsT W TIPUMEHEHWe  apoOMaTUYeCKHX
yT7IeBO/IOPO/IOB.

[Mpupogusiii ra3. [TonmyTHbie HedTsHble Ta3bl. HedTh u eé mpoucxoxkaeHuve. KameHHbIN
yrojib U TIPOAYKTHI ero mepepaboTku. Criocobbl mepepaboTKu HeTH: TeperoHkKa, KPeKWHT
(TepMUUECKHIA, KaTaJMTHUeCKUH), pudopMuHr, nuposu3. [IpoaykTel nepepaboTku HehTH, UX
TIpUMeHeHUe B TIPOMBIILIJIEHHOCTH U B OBITY.

['eHeTHUeCKas CBA3b MeX/ly pa3/IMUHbIMU K/1aCCaMU yT/1€BO/IOPO/IOB.

OJ/IeKTPOHHOe CTpPOeHHe TasloreHNPOM3BO/IHBIX YT/1eBOZOPOZAOB. Peakiyuu 3amerreHust
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIy, I[UAaHOTPYIy, amMuHOrpyrmmy. [lelicTBue Ha
rajoreHrpor3BoHble BOJAHOTO U CIIUPTOBOTO pacTBopa 1yénoud. B3aumopeiicTBre
JUrajoreHajKaHOB C MarHMeM M LMHKOM. [loHfiTve O MeTanloopraHuYecKUX COeJUHEeHUSX.
Vcnionb3oBaHue TrajioreHNpPOU3BOJHBIX YTIeBOAOPOAOB B OBITY, TeXHHWKe W TPU CHHTe3e
OpPraHUYeCKHX BellleCTB.

OKCIriepuMeHTa/ibHble MeTO/Ibl M3yueHHsl BelleCTB U WX T[peBpallleHui: Hu3yuyeHue
bu3nuecKUx  CBOWCTB  YIVIEBOZOPOJOB  (pPacTBOPMMOCTb),  KAueCTBEHHBIX  peakKLuii
YTJIeBOJOPO/IOB Pa3/IMYHbIX KaaccoB (oOecijBeurBaHWe OPOMHOM WM MOAHOUW BOJBI, pacTBOpA
repMaHraHaTa Ka/usi, B3aMMOJieMCTBHe alleTheHa C aMMHAuHbIM pacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOe OOHapy)XeHHe yrJjiepojila U BOZOPOZA B OpraHWYeCKHX BelllecTBax,
MoJlyueHre STWIeHAa W W3yuyeHHe ero CBOWCTB, O3HaKOMJeHWe C KoyiekuusiMu «HepTb» u
«¥Yromb», c obpa3ljaMu TUIAaCTMAacC, KAayuyyKOB U pe3WHbl, MOJeIMPOBAHHE MOJIEKYJI

yIJIeBO/IOPOZIOB Y Ta/IOTe€HITPOM3BOHbBIX YI/IeBOZOPO/IOB.

Kuciopojcoaepxaiue opraHudeckue coeJUHeHHs.

[IpenenbHbIe OAHOATOMHBIE CIMPTHL. CTpoeHWe MoJeKysa (Ha TIpUMepe MeTaHoJja |
sTaHosa). ['omonoruueckuii psizi, obimas hopmyJia, M3o0Mepusi, HOMEHK/IaTypa U KjaaccuduKarusi.
dusnyeckre CBOWCTBA TMpeJe/bHbIX OJHOAaTOMHBIX CIHMPTOB. BoJopojHble CBSI3U MeXAy
MOJIeEKy/laMU ~ CIHMPTOB. XUMMUUeCKUe CBOMCTBAa: peakUWd 3aMelleHus, Jerujparaluu,
OKMCJIeHUSs1, B3aUMOZeNCTBUe C OPraHnyeCKMMU U HeOpraHWYeCKMMU KHUcaoTaMu. KauecTBeHHast



peakiusi Ha OAHOATOMHbIe CIUPTHI. [lelicTBHMe 3TaHO/ia U MeTaHOJIa Ha OpPraHM3M YeJioBeKa.
Crioco0blI 1o/TyueHHst ¥ IpUMeHeHHe OZJHOATOMHBIX CITUPTOB.

[TpocTbie 3¢bupbl, HOMEHKIATypa ¥ n3omMepusi. Oco6eHHOCTH (HU3NUYECKUX U XUMUYECKUX
CBOMCTB.

MHoroatomMHble CIUPTBI — 3TUMEHITIMKO/Ib U TJULepUuH. Pu3nueckre U XUMUUYECKHE
CBOMCTBA: peakLMM 3aMellleHusi, B3auMO/IeliCTBMe C OpraHUuYeCKMMHW M HeopraHu4eCKUMU
KHUC/I0TaMH, KaueCcTBeHHasi peakijusi HA MHOroaTOMHble COUPTHI. [IpeicTaBieHre 0 MexaHU3Me
peakiyii HyK/eopupHOTO 3amerrieHus. [leiicTBre Ha opraHu3M ueoBeka. CriocoObl moryueHust
Y TIpYMeHeHre MHOT0aTOMHbIX CITUPTOB.

®enos. CTpoeHHEe MOJIEKY/IbI, B3aUMHOE BUSIHUE TH/IPOKCOTPYIIBI U O€H30/IbHOTO siipa.
dusnueckue cBoricTBa (eHoma. OCoOOeHHOCTH XUMHUYECKUX CBOWCTB (heHosa. KauecTBeHHbIe
peakuyy Ha ¢eHon. TokcuyHocTh (eHona. Criocobbl mosiyueHUss W TpuMeHeHUe (heHoa.
deHonpopmanberuiHas cmMoJa.

KapboHunbHbIE COelMHEHUS — aibAerubl W KeTOHBbL. DJIEKTPDOHHOe CTpOeHHe
KapOoOHUIBHOUM Tpymmbl. ['oMonoruyeckve psibl albAerwioB W KeTOHOB, oOujasi (opmyiia,
v3oMepuss U HOMeHK/aTypa. dusmueckue CBOWCTBA ajbJeruZioB U KETOHOB. XUMHYeCKUe
CBOMCTBA abJeTHJOB U KETOHOB: peakluu mnpucoeavHeHus. OKuCIeHUe asbJeru/oB,
KaueCcTBEHHbIE PeaKIMKU Ha anbieruzibl. CriocoObl TMOJyueHWs] U TPUMEHEHHWe aylbJerufioB U
KEeTOHOB.

O/JTHOOCHOBHBIE TIpe/ie/ibHble KapOOHOBble KUC/IOThL. OCOOEHHOCTH CTPOEHHSI MOJIEeKYJI
KapOOHOBBIX KHMCJIOT. M30Mepuss M HOMeHkKiatypa. Pu3nueckrde CBOWCTBA OJHOOCHOBHBIX
nipe/ie/IbHbIX KapOOHOBBIX KHC/IOT. BoJopoJHble CBS3M MeXJy MoJieKyJaMu KapOOHOBBIX
KUCJ0T. XMMHUYeCcKre CBOWCTBA: KHUC/IOTHbIE CBOMCTBA, peakiusi 3TeprudUKalid, peakuu C
y4acTHeM YTJIeBOJOPOJHOTO pasrKana. OcobeHHOCTH CBOWMCTB MypaBbHMHOMN KUCIOTHL [ToHSTHE
0 MPOW3BOAHBIX KAPOOHOBBIX KHCJIOT — CJIOKHBIX 3¢upax. MHOroobpa3sue KapOOHOBBIX KHUC/IOT.
Oco6eHHOCTH CBOWMCTB HeNpeZie/bHBIX U apOMaTHUeCKUX KapOOHOBBIX KUC/IOT, TUKapOOHOBBIX
KUC/IOT, THAPOKCUKApOOHOBBIX KHC/IOT. [IpeicTaBUTeNM BBICIIMX KApOOHOBBIX KHC/IOT:
CTeapuHOBasi, TAJbLMUTHHOBAs, OJIEMHOBAsi, /UHO/e8ds, /AUHO/NeHO8dsl KUC/IOThL. CroCOoObI
T0JTyueHusl ¥ IprMeHeHHe KapOOHOBBIX KUC/IOT.

CnoykHble 3¢upbl. 'omosiornueckuii psizi, obimiass ¢hopMysia, ©30Mepusi U HOMEHK/IaTypa.
dusnueckre U XUMHUYeCKUe CBOMCTBA: TU/IPOJIM3 B KUC/IOU U 11[eJIOUHOM cpe/ie.

Kupel. Ctpoenue, ¢u3nueckde U XMMUUeCKUe CBOMCTBA YKUPOB: TWJPO/U3 B KUC/IOW U
1e/10uHoM cpesie. OCOOEHHOCTH CBOWCTB >KUPOB, COZIEPKAIIUX OCTATKU HETIPeZie/TbHBIX KUPHBIX
KUC/I0T. JKUpBbI B IPUpPOJe.

MBbl1a KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOLL|ee JIeHCTBHe.

OO1ijasi  xapakTepuCTHKa YrieBoJoB. Krnaccudukaims yrieBofoB (MOHO-, AU- U
rosiMcaxapuzibl). MoHocaxapubl: TJIFOKO3a, (pyKTO3a, TanakTo3a, pubo3a, [Ae30Kcuprb03a.
dusnueckre CBOWCTBAa M HaxoxjeHuWe B Tipupoje. PoTocuHTe3. XHUMHUUeCKHe CBOWMCTBa
[JIFOKO3bl: peaklMd C yuyaCTUeM CIOMPTOBBIX M  albJerMJHON TPy, CIUPTOBOE W
MOJIOUHOKHC/IOe OpoykeHue. IIpuMeHeHWe TJIIOKO3bl, €€ 3HaueHWe B JKU3He[esTeIbHOCTH
opranu3ma. J[lucaxapuzipl: caxapo3a, MajbTO3a U JiaKTo3a. BoccTaHaBivBawoIde U
HEBOCCTaHaB/MBalole aAucaxapuibl. ['aponus aucaxapuzioB. HaxoxaeHue B TpUpoZie U
npuMeHeHre. [Tonvcaxapuzibl: Kpaxmas, IVIMKOTeH U Leymosno3a. CTpoeHHe MakKpOMOJIeKYJT
Kpaxmasa, T[JIMKOTeHa U 1e/uito/03bl. Pusrdueckue CBOMCTBA KpaxMmana W Lie/UIFJIO3BbI.
XuMyUeckre CBOMCTBa Kpaxmasia: THZPOJIM3, KaueCTBeHHas peaklds C HUOA0M. XUMHYeCKHe



CBOWCTBA T1eJUTI0JIO3bI: TH/IPO/IU3, TT0/TyueHHe 3(UPOB 1e/UTr0103bl. [ToHSTHE 00 MCKYCCTBEHHBIX
BOJIOKHaX (BMCKO3a, al[eTaTHbIN IIE/IK).

OKcrneprMeHTa/lbHble MeTOJbl M3y4YeHUsl BeIeCTB WU UX NpeBpallleHHWi: pPacTBOPHUMOCThb
pas/MuHBIX CIIMPTOB B BOJe, B3aUMOJENCTBME 3TaHOJa C HaTpyeM, OKHC/IeHWe 3TU/IOBOTrO
CnupTa B anbJeru/, Ha pacKaJéHHOW MeJHON IIPOBOJIOKE, OKHUCJ/IEHHWe STWIOBOrO CIMpTa
JMXPOMAaTOM Kasusi (BO3MOKHO MCIO/Ib30BaHUE BU/leOMaTepraioB), KaueCTBEHHbIE peakliy Ha
anbaeruzsl (¢ Tugpokcugom quammuHcepe6pa(l) u ruapokcuzom meau(Il)), peakyst ravepruHa
c rugpokcugom meu(1l), xuMuyeckue CBOMCTBA pacTBOpa YKCYCHOUM KUC/IOThI, B3aUMOZeiCTBYe
pacTBopa T/H0K03bl ¢ ruapokcuzom Meau(1l), BaumozelicTBre Kpaxmasja C MOJOM, pellieHue
JKCIIePUMeHTa/IbHBIX 3a/au 110 TeMaM «CripThl U peHombI», «KapboHoBbIe KUCIOTHL. ClI0XKHBIE
3¢pUpHI».

A30Tco,u;ep>Ka1uMe OpraHn4yeckKue CoeuHeHUs.

AMUHBI — oOpraHuueckue TIpOU3BOJHble aMMuaka. Kiaccudukaiys  aMUHOB:
anidatryeckrue U apoMaThuyeckue; repBUYHbIe, BTOPUUHbIE U TpeTUuHble. CTpoeHre MOJIeKY/I,
obmiasi ¢hopmysa, ©30Mepusi, HOMEHK/IaTypa UM (u3nyeckde CBOWCTBAa. XMMHUUeCKOe CBOMCTBA
anudaTUUeCcKMX aMUHOB: OCHOBHbIe CBOMCTBA, aJKWJIMPOBaHWE, B3aMMOJEMCTBHE MePBUUHbIX
aMHHOB C a30TUCTOM KHUCA0TOW. COMM anKruIaMMOHUSI.

AHWIUH — TIpe[iCTaBUTe/Tb aMUHOB apoMaTtruueckoro psiga. CtpoeHve aHunvHa. B3auMHoe
B/IWSIHAE TPYIIIT aTOMOB B MoJjieKy/e aHuinHa. OCOOeHHOCTH XMMUUYECKUX CBOWCTB aHW/IMHA.
KauecTBeHHble peakiuyd Ha aHWIMH. CrocoObl TO/yueHWs W TIpUMeHeHue amrdaThdecKux
amMuHOB. [TosTyueHre aHW/THA U3 HUTPOOeH3071a.

AmuHokucnotel. HomeHknatypa u  u3omepusi. OTAenbHble TpeACTaBUTeTM  O-
aMUHOKHUCJIOT: TJIMLMH, ajlaHuH. Pu3nueckue CBOMCTBA aMHMHOKHC/IOT. XHMUUECKUe CBOWMCTBA
aMUHOKUCJIOT KakK aM(OTepHbIX OpraHUuecKuX COeJWHEeHUW, peakiusi TOIUKOHZeHCal[1y,
oOpa3oBaHMe MeNTHAHOW CBsi3u. Buosornueckoe 3HaueHWe aMUHOKHUC/IOT. CHHTe3 U TH/POJIU3
TIeNTH/0B.

Benku kak npuposHble mnonvMepbl. IlepBuuHas, BTOpUYHAs W TpPeTHUYHAas CTPYKTypa
OenkoB. XuUMHUECKHe CBOMCTBAa Oe/TKOB: THUAPOJIM3, [eHaTypalusi, KaueCTBeHHbIe Peakliu Ha
Oenku.

OKcrnepyMeHTa/lbHble MeTOZbl M3yueHUsl BelleCTB W WX IpeBpallleHUi: pacTBOpeHHe
0enKoB B BOJie, JeHaTypalus 0e/KOB MPU HarpeBaHWHM, 1[BETHBIE Peakluu Ha OeskH, pelieHHe
JKCIepUMeHTalbHbIX 33/lau M0 TemMaM «A30TcofeprKalljie OpraHu4yeckue COeJMHEHUs» WU
«Pacrio3HaBaHue opraHMYecKux CoeIMHeHUN».

BbICOKOMO/1€eKYy/IsIpHbIE COeAUHEeHUS].

OcCHOBHbIE TIOHSTUSI XUMHUU BBICOKOMOJIEKY/ISIPHBIX COeJVHEHWH: MOHOMep, IOUMep,
CTPYKTYpPHOe 3BeHO, CTelleHb I[0JIMMepu3aliiM, CpejHss MoJieKyJsipHas Macca. OCHOBHBbIe
MeTOZIbl CHTe3a BbICOKOMOJIEKYJ/ISIPHBIX COeIMHeHUN — [T0JIMMepu3aLiisi U NOJIMKOH/,eHCaLusl.

[TommmepHble MaTepHa’bl. [TnacTmaccel (monusTUEH, TOJIMTIPOIIUJIEH,
TIOJIMBUHU/IXJIOPU/, MOJIMCTHPOII, MOJIMMeTU/IMeTaKpUIar, MO/IMKapOOoHATBI,
no TUIeHTepedTanar). Y TUu3anys v repepaboTKa miacTyKa.

O/lacTOMepbl: HaTypa/JbHBI  KayuyK, CHUHTeTHUeCKHe Kayuyykud (OyTaJreHOBBIH,
XJIOPOIIPEHOBBIN, M30IIPEHOBBIN) U CU/IMKOHBL. Pe3nHa.

BonokHa: HaTypasibHble (XJIOMOK, LIEpPCTh, LIEMK), UCKyCCTBeHHble (BUCKO3a, aleTaTHOoe
BOJIOKHO), CUHTeTHYecKHe (KarlpoH U JiaBCaH).

[Tommmepsl  crienaJbHOrO  HasHaueHus (TeioH, KeBjap, 3JIEKTPONPOBOJSLLME
nosmMepsl, bropassaraeMele TIOMMeEpBHI).



OKcIiepuMeHTa/ibHble MeTO/bl U3yueHusl BellleCTB U WX TpeBpalljeHUi: 03HaKOMJIeHHe C
oOpa3llaMyd TIPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMAcC, KayuyyKoB, pellleHHe
9KCMepUMeHTabHbBIX 3a/iau 1o TeMe «Pacro3HaBaHue M1aCTMacC v BOJIOKOH».

PacuétHble 3aaumn.

HaxoxeHre MoneKy/isipHO (opMy/ibl OPraHuueckoro CoeJUHeHUsI TI0 MaCCOBBIM ZI0JISIM
3/7IEMEHTOB, BXOJSIIUX B €ro COCTaB, HaXOX/eHHe MOJeKYJSIPHOM (OpPMYyJibl OPraHU4YecKoro
coevHeHUs: 10 Macce (00BbEMY) TIPOYKTOB CrOpaHHsi, O KOJIMYeCTBY BelljecTBa (Macce,
00bEMY) TTPOAYKTOB PeaKI[UH W/UIM UCXOJHBIX BEI|eCTB, yCTaHOBJIeHWe CTPYKTYPHOUM (hOpPMYJIbI
OpPraHWUYeCKOro Bell[eCTBAa Ha OCHOBE ero XMMWYECKHMX CBOWCTB WM CMOCOOOB TMOMydeHus,
oripejiesieHUe OJIM BbIX0/la MPOJyKTa peakliiy OT TeOpPeTUUeCKH BO3MOXKHOTO.

MexmpeMeTHbIe CBSI3U.

Peanuzaiusi MeXXmnpeJMeTHBIX CBsI3el TpU U3yueHWM OpraHuueckoi xumuu B 10 Kacce
OCYIIIeCTBJISIETCS Uepe3 MCIO/b30BaHUE KakK OOIIMX eCcTeCTBeHHO-HAyUHBbIX TOHSTHH, TaK U
TIOHSATUM, IPUHATBIX B OT/e/IbHBIX MPeIMeTax eCTeCTBeHHO-HayUHOT0 LIUK/Ia.

OO11e ecTeCTBeHHO-Hay4Hble TIOHSITHS: sIBJieHWe, HayuHbId (DakT, TUIIOTe3a, TeOopws,
3aKOH, aHa/i3, CHMHTe3, KiacCuUKaius, HabroeHue, W3MepeHue, SKCIepUMEHT, MOZeb,
MO/le/TUpOBaHue.

dusuKa: Marepusi, aToM, 3JeKTPOH, MPOTOH, HEUTPOH, MOJIeKysa, >SHepreTuuyecKuil
yYpPOBeHb, BEIeCTBO, Tel0, 00bEM, arperaTHOe COCTOSTHME BeILecTBa, (puU3UUYecKre BeTMUHUHBI,
eIMHULIbI U3MepPeHHs1, CKOPOCTb, SHEPTHsi, Macca.

Buonorusi: KyeTka, opraHusM, 3KocucreMa, 6uocdepa, MeTaboM3M, Hac/eACTBEHHOCTh,
aBTOTPO(HBIH U TeTepoTpOo(HBI TUIT TIUTaHWS, Opo>keHue, (OTOCHHTE3, AbIXaHHWe, OeJIKH,
YTJIEBO/IbI, )KUPbI, HYK/IEMHOBbIE KHUC/IOThI, (hepPMEHTHI.

I'eorpadusi: mosie3Hble UCKOMaeMble, TOTI/IMBO.

TexHO/IOrUs: TIUILeBbIe MPO/yKThl, OCHOBBI paljMOHAILHOTO MUTAHKs, MOIOLI[1e CPe/CTBa,
MaTepuasbl U3 UCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KJTACC

ObIIAA N HEOPTAHNYECKASA XUMUA

TEOPETI/I‘-IECKHE OCHOBBI XUMHMU.

Atom. CocTaB aTOMHBIX sifiep. XUMUUecKuil 3neMeHT. V3oTonbl. CTpoeHre 3/1eKTPOHHBIX
000/104eK aTOMOB, KBaHTOBble 4YKC/Ia. OHepreTUueckKWe YpPOBHM U TOJyPOBHU. ATOMHBIE
opourtamu. Knaccudbukaiys XUMHUECKUX 3/IeMeHTOB (s-, p-, d-, f-asiemenTsl). Pacripeznenenue
3JIEKTPOHOB TI0 aTOMHBIMOPOUTA/MsIM. DJIEKTPOHHbIE KOH(Urypaliki aTOMOB 3JIEMEHTOB
NepBOTO—YeTBEPTOTO TEPHOZIOB B OCHOBHOM U BO30Y)KJEHHOM COCTOSTHHM, 3J/IEKTPOHHBIE
KOH(UTypaliui UOHOB. DJIeKTPOOTPHULIATeTbHOCTb.

[Mepuoguueckuii 3akoH U [lepuoauueckas cuUcTeMa XUMHYecKuxX 3ieMmeHToB /[I.U.
MenpeneeBa. CBsA3b MepHUOJUUYECKOr0 3aKOHa U [leproAnuecKodl CHUCTeMbl XHMHUUECKHX
3/IEMEHTOB C COBPEMEHHOW TeOpHel CTPOeHUs aTOMOB. 3aKOHOMEDHOCTH WM3MeHEeHHs CBOWCTB
XUMUYECKUX 371eMeHTOB M 00pa3yeMbIX WMH TIPOCTBIX M CJOXHBIX BeLeCTB IO TPyIaM u
rnepuosaM. 3HadueHre nepuoguueckoro 3akona I.11. MengesneeBa.

Xumuyeckasi CBsi3b. BUbI XMMUUECKOM CBsI3M: KOBajieHTHas, MOHHAsl, MeTasihnyeckKasl.
MexaHu3Mbl 00pa30BaHUs KOBaJIeHTHOW CBSI3U: OOMEHHBIM U IOHOPHO-aKLIeNITOPHBIN. DHEPrust



Y yivHa CBsA3U. [101sIpHOCTDb, HANpPaB/IeHHOCTh M HAChILLIAeMOCTb KOBaJIeHTHOM CBsi3U. KpaTHble
cBsi3u. BopopogHas cBsisb. MexxMoseKyJisipHble B3aMO/IeHCTBYSI.

BaneHTHOCTP M BajleHTHbIe BO3MOKHOCTU aTOMOB. CBf3b 3/IEKTPOHHOW CTPYKTYPbI
MOJIEKY/l C UX TeOMeTpUUeCKMM CTpPOeHHeM (Ha TMpuMepe COeJVHEHWI 3/1eMEeHTOB BTOPOTO
repuoza).

[IpencraBneHe O KOMIUIEKCHBIX coefuHeHMsiX. (CocTaB KOMILJIEKCHOTO  MOHa:
KOMILJIeKcooOpa3oBaresib, JIMTAHAbIL. 3HaueHHWe KOMIUIEKCHBIX coeAuHeHuM. [loHsTHE O
KOOPJWHALIMOHHON XUMUH.

BemectBa MOJIEKy/ISIDHOTO W HEMOJIEKY/ISIDHOTO CTPOeHMsl. TUmbl KpPUCTa/IMYeCKUX
pelléToK (CTPYKTYp) Y CBOMCTBA Bel|eCTB.

[Tonstue o gucnepcHbIX cucteMax. VictrHHbIe pacTBopsl. [IpescTaBieHye 0 KOIIOUAHBIX
pactBopax. CriocoObl BBIpaKEeHUs] KOHIIEHTpAallMd pPacTBOPOB: MacCOBasi [JO/isl BeIeCcTBa B
pacTBope, MoJIsIpHas ~ KOHLeHTpauusi. HacbllleHHble ¥ HeHacblllleHHble  PacTBOPSI,
pacTBOpUMOCTb. Kpuctasioruparsl.

Knaccudukaiysi 1 HOMeHK/IaTypa HeOpraHUuUecKWxX BellecTB. TpuBHUa/bHble Ha3BaHUS
OT/le/IbHBIX Mpe/iCTaBUTe/Iel HeOPraHMUeCKUX BellecTB.

Krnaccudukanys XuMUUeCKUx peakliviii B HeOpraHMuecKoi U OpraHnyeckoi XMMUU. 3aKOH
COXpaHeHHsI MacChl BeIlleCTB; 3aKOH COXPaHeHWs U IpeBpallleHus] SHepruu IpU XMMHUYeCcKuX
peakuusix. TeroBble 3¢ (deKTbl XUMHUYeCKUX peakivid. TepMoxyMruyecKrie ypaBHeHHsI.

CKOpOCTb XMMUYeCKOW peakliiy, eé 3aBUCMMOCTb OT pa3/IM4HbIX (akTopoB. ['oMoreHHbIe
Y TeTeporeHHble peaklvy. Katanus v kataam3aTophl.

Ob6patumMble ¥ HeoOpaTUMble peakiud. XHUMHYeCcKoe paBHOBecwe. KoHcTaHTa
XMMHUUECKOro paBHOBecHsi. PaKkTOphl, BAMSIOIIME Ha T0JI0’KeHHWEe XHMHUYEeCKOT0 paBHOBECHS:
TeMIleparypa, JaBjeHHe ¥ KOHL|eHTPALMM BelleCTB, Y4YaCTBYIOLIMX B peakuuu. [IpuHiun
JlelllaTenbe.

OnekTposuTHUecKass auccorpanus. CuibHble W cnabble  37eKTpoiuThl.  CTemneHb
nucconuanuu. Cpefla BOJHBIX PaCTBOPOB: KMCJ/IOTHasl, HeWTpasibHasl, LienouHas. BogopoaHbii
niokasatesb (pH) pactBopa. I'uziponn3s coneii. Peakriuy noHHOTO 0OMeHa.

OKHCUTeTbHO-BOCCTAaHOBUTE bHBIE peaklyy. CTerneHb OKUC/IeHUsl. OKUCIUTENb |
BOCCTaHOBHUTeNb. IIporjecchl OKHUC/IeHUSI WU BOCCTAHOBJEHUs. BaHellllve OKUCIUTENd W
BOCCTaHOBUTE/IM. MeTo/] 3/IeKTPOHHOTO OasiaHca. 37eKTPOJIM3 PaCTBOPOB U PacIlylaBOB BEIIeCTB.

OKCreprMeHTa/lbHble MeTO/Ibl W3yUeHHsl BeleCTB M WX MpeBpalljeHul: pas3/ioKeHHe
TepoKcHja BOAOpOJa B TPUCYTCTBUU KaTaiu3aTropa, MOJe/Nrd KPUCTA/UIMYeCKUX peLIéTOK,
TpoBeJieHre peaklWii HMOHHOrO OOMeHa, orpeje/ieHWe CpeAbl PacTBOPOB C TIOMOIIBIO
VH/IMKaTOpOB, W3y4yeHue BUsSHUS Pa3/IMUHbIX (DaKTOPOB Ha CKOPOCTh XMMHUECKOUW peakiuu U
T10JI0’KeHVe XUMHUYEeCKOTr0 paBHOBECHS.

Heoprannueckasi Xumusl.

[Tonoxxenve HeMmeTa/uioB B Ilepuoanueckoid cucTeMe XUMUYECKUX 3yieMeHTOB [I.U.
MeH/jefieeBa M 0COOEHHOCTHM CTPOeHMsi MX aToMOB. Pusnyeckude CBOWCTBA HeMeTaJl/IOB.
Asnnotponusi HeMeTasuIoB (Ha TIpUMepe KMCI0po/a, cepsl, (hocdopa u yrieposa).

Bopopog. Ilonyuenue, ¢usnueckrie U XMMUUeCKWe CBOMCTBA: peaklMd C MeTaljaMu U
HeMeTaJlJlaMH, BOCCTaHOBUTe IbHbIe CBOUCTBA. ['npuibl. TOM/IMBHBIE 3/IEMEHTHI.

lanorensl. HaxoxxgeHre B TIpUpoje, CrocoObl mosyueHus, Gpusnueckue U XUMUYECKHe
cBoiicTBa. ['anoreHoBozOpo/bl. BaxkHelilne KUC/IOPOACOAepXKalljie COeJVHEHHsl Ta/loreHoB.
JlabopaTopHble ¥ MPOMBIIIJIEHHbIE CIIOCOOBI TIOTyUeHHs rajoreHoB. [IpuMeHeHre TajoreHoB U
WX COeJJMHEeHUM.



Kucnopoa, o30H. JlabopaTopHble ¥ TPOMBIIIZIEHHBIE CIIOCOOBI TIOYUYeHHs] KUC/IOpPO/a.
@dusnyeckMe M XMMHUYECKHMe CBOMCTBA M TNIPUMEHeHue Kucaopoga W 030Ha. Okcuzbl U
MIePOKCU/IbI.

Cepa. HaxokzpeHue B TIpUpojie, CIOCOOBI TOJyueHUs, (U3UUECKHe M XUMUUYECKHe
cBoiictBa. CepoBojiopog, cynbduabl. Okcug cepbi(IV), okcug cepoi(VI). CepHucTasi U cepHasi
KACTOTBl U uX comu. OcoOeHHOCTH CBOWCTB CepHOM KHWUCIOTHL. [IpumMeHeHue cepel U eé
COoeIMHeHUM.

A3oTr. HaxokgeHue B TIpUpPOZie, CIIOCOOBI MOydeHus, (U3UUecKrMe W XUMHUECKHe
cBoOMcTBa. AMMHUaK, HUATpUABL. OKCHAbI a30Ta. A30THCTasi M a30THas KUCJIOTbl U WX COJIHU.
Oco6eHHOCTH CBOWMCTB a30THOW KHUC/IOTHL. [IpUMeHeHHe a30Ta M ero COeJMHEHUH. A30THbIe
ynobpeHust.

dochop. HaxoxgeHre B TPHUPOJE, CIIOCOObI MOTydeHus, (pU3NUecKue U XUMUUYECKHe
cBoiictBa. Pochuablt U dochuH. Okcupabl docdopa, GocdopHasi Kuc/ioTa U €€ COMu.
ITpumeHeHue dhocdopa u ero coeauHeHuit. ochopHbie ya00peHUs.

Yrneposi, HaxoxAeHWe B TIpupojie. AJUIOTpOriHble MoauduKaimuu. dusnueckve u
XVMHUYeCKHe CBOMCTBAa TMPOCTHIX BellecTB, o0Opa3oBaHHBIX yriepogoMm. Okcup yriepoza(Il),
okcuz, yriepoga(lV), yrosmpHas KHWCIOTa U eé comd. AKTHMBUPOBAHHBIA YTOJib, afcopOLus.
dynnepensl, rpadeH, yriepogHble HaHOTPYOKu. [IprMeHeHWe TIPOCTBIX  BeIIECTB,
00pa30BaHHBIX YI/IEPO/IOM, U €r0 COeIMHEHHUH.

Kpemuuii. HaxoxxzieHve B mpupojie, CrocoObl MosyueHus, ¢pusnuueckie U XUMUYecKUe
cBoiictBa. Okcug kpemHus(IV), kpeMHUeBast KUC/I0Ta, CUIMKAThl. [IpyMeHeHre KpeMHUSI U ero
coeguHeHn. CTeK/10, ero rnoJyiyueHre, BU/bl CTeK/Ia.

[Tono>keHue MeTanioB B [leprognueckoi crucTeMe XUMAUYECKHX 371eMeHTOB. OCoOeHHOCTH
CTPOEHUSI 37IeKTPOHHBIX 000/I0ueK aToMOB MeTa/uioB. OO1ue (hu3nyeckre CBOKWCTBA METAJIIOB.
[TpuMeHeHMe MeTasIOB B OBITY U TexHUKe. CIlIaBbl METaJI/IOB.

ONIeKTPOXVMUYECKUI psAfi HarpspkeHWd MetasuioB. OOie criocoObl  MMOTydYeHust
MeTaJlJIOB: TUZPOMETa/lITyprusi, TMPOMeTa/Iyprus, 3/1eKTpoMeTtaulyprus. [IoHsiTue o Koppo3uu
MeTaioB. CriocoObl 3aIyUThl OT KOPPO3HUH.

OO61ast xapakTepucTvka MeTa/uioB IA-rpymmbl [lepuoguueckoil cUCTeMbl XUMHUECKHX
snemMeHTOB. HaTpuii 1 Kanuii: mosiyyeHue, ¢r3uueckue U XMMUUeCKUe CBONCTBA, MPHUMeHeHUe
TIPOCTHIX BeIeCTB U UX COe/IMHEHUH.

OO6miast xapaktepuctiuka meta/uioB ITA-rpymnmbel [Teprogudeckoil CUCTEMBl XUMUYeCKUX
5/IeMeHTOB. MarHuii W KaibLMi: ToayuyeHUe, ¢U3MUeCcKWe U XHMMHUYeCKhe CBOWCTBa,
TIpUMeHeHHe TIPOCTHIX BeLeCTB U UX coeinHeHHH. JKECTKOCTh BO/IBI U CITOCOOBI €€ yCTpaHeHusl.

AnoMUHUI: TIONy4yeHUe, (U3MuecKde M XUMHUUecKue CBOMCTBA, MpUMeHeHHWe IMPOCTOro
BellleCTBA U ero coefvHeHWH. AM@OTepHble CBOMCTBA OKCHJA W THUJPOKCHJA aJTtOMUHUS,
T'U/IPOKCOKOMIT/IEKChI aTFOMUHUSI.

OO1jasi XapakTepyuCTHKa MeTa/uioB MobounHbix moArpynm (B-rpymm) Ilepuognueckoit
CUCTeMbl XUMHUYECKUX 37IeMEHTOB.

dusnyeckre U XUMUYECKHe CBOWMCTBA XpoMa U ero coefirHeHWH. OKCUbI U TU/IPOKCU/IbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTbl U AUXPOMAThI, UX OKUC/IUTEbHbIE CBOWCTBA.
[TonyyeHvie u np¥MeHeHHe XpOMa.

dusmyeckMe M XMMHYeECKHMe CBOMCTBA MapraHila M ero coejuHeHWW. BaxHediue
coeguHenus mapranua(ll), mapranua(IV), mapranya(VI) u mapranuya(VII). Ilepmanranar kanus,
€ro OKUC/IUTE/bHbIE CBOWCTBA.



dusnyeckre U XMMUUeCKHe CBOMCTBA »KeJie3a U ero coefiuHeHuit. OKCUbI, TUAPOKCHUbI U
conv xxene3a(Il) u xxenesza(I1l). [TomyueHre v IpuMeHeHUe keje3a U ero CIJIaBoB.

dusnyeckre U XUMUYECKHe CBOMCTBa Meiu U eé coefiuHeHui. [ToyyeHre U puMeHeHUe
MeJY U eé coe/JMHEeHUM.

L{uHK: monyueHue, hU3NUeCKHe U XUMHUUYeCcKre CBOMCTBa. AMdOTepHbIe CBOMCTBA OKCH/A
Y TU/IPOKCH/IA 1IUHKA, TUAPOKCOKOMIL/IeKChI LIMHKA. [IprMeHeHMe 1[TUHKA 1 ero CoeIMHeHU.

OKcrepyMeHTa/lbHble MeTO/bl M3y4eHMsl BelleCTB M UWX TIpeBpallleHUi: H3yuyeHue
o0pa3lioB HemeTasioB, ropeHue cepbl, dochopa, >Kene3a, MarHUs B KUCIOPOJe, W3yueHHe
KOJ/UTeKIIMA «MeTa/ulbl W CIUVIaBbl», B3aWMOZEMCTBHME IIeJIOUHBIX U  II[eJIOUHO3eMeIbHBIX
MeTaJIJIOB C BOZOHM (BO3MOXKHO HCIIO/b30BaHUE BHUeOMaTeprasioB), B3auMO/elCTBHe IIMHKa U
)Kejie3a C paCTBOpaMH KUCJIOT U 1ije/loueid, KaueCTBeHHbIe peaki[ii Ha HeOpraHUYecKre aHUOHBI,
KaTHOH BO/IOPO/iAa U KaTMOHBI METaJI/IOB, B3aUMO/eNCTBUe THAPOKCH/OB a/IFOMUHUS U LIUHKA C
pacTBOpaMM KHUCJIOT M Iije/loued, pelleHre SKCIepUMeHTalbHBIX 3aZiau 10 TeMaM «I'a/oreHbl»,
«Cepa u eé coeiMHeHUs», «A30T U ochop U UX coelUHEeHUs», «MeTasl/ibl INIaBHBIX MTOATPYII»,
«MeTasibl T0OOYHBIX TTOATPYII».

XUMMA U )KU3Hb.

Posib xumuM B obecrieueHUH YCTOMYMBOTO Pa3BUTHS uenioBeuecTBa. [ToHATHE O HayUHBIX
MeToZlaX TI03HaHWS U MeTOJOJIOTMM HAay4yHOro wuccoiefoBaHus. HayuHble TMpPUHLMIIBI
OpraHu3ali XMMUYECKOTro TIPOU3BO/CTBA. [IpoMbIiieHHbIe CITOCOOBI TIOyYeHHsT BaXKHEHIIINX
BelllecTB (Ha MpuUMepe MPOU3BO/CTBA aMMHaKa, CepPHOM KUC/IOThI, MeTaHoa). [IpomblliieHHbIe
CroCcoOBI TIO/TyueHHsI META/UIOB M CTJIaBOB. XMUMUYeCKOe 3arps3HeHHe OKpY»Karolled cpeibl U
ero NocsieICTBUs. Posib XMuM B 00ecrieueHUH SHepreTHUecKoi 6e30MmacHOCTH.

XvMHUs U 37[0poBbe 4esioBeka. JlekapcTBeHHble cpepctBa. [IpaBusia MCIIO/Ib30BaHYs
JIeKapCTBeHHBIX MperaparoB. Posib X¥MMUK B pa3BUTUU MeJULUHBI.

XUMUSI TIUIIWA: OCHOBHbIE KOMIIOHEHTHI, THIleBble J00aBKU. Posib XMy B obecrieueHuH
TTHIIIeBOI 0e301TaCHOCTH.

KocmeTtnueckve u mapdromepHble cpejctBa. beitoBas xummusi. IlpaBua 6e3omacHoro
WCTIO/Tb30BaHUs MperapaToB ObITOBOM XMUMHUU B MIOBCETHEBHOMW >KU3HHU.

XWMUSs B CTPOUTE/TBECTBE: BayKHEHIIIe CTPOUTE/IbHBIE MaTepHasbl (LieMeHT, 6eToH).

XuMusi B celbCKOM X03stiicTBe. OpraHuueckie ¥ MUHepasbHbIe y100peHusl.

CoBpeMeHHble KOHCTPYKLIMOHHBbIE MaTepuasbl, KPacKu, CTeK/I0, KepaMuka. Marepuasbl
JJ1s1 571eKTpoHMKU. HaHoTexHoioruum.

PacuéTHbie 3a7jauu.

PacuéThl: Macchl BelljecTBa WM 00bEMa ra3oB 10 WM3BECTHOMY KOJIMUECTBY BeIlleCTBa,
Macce Wi 00BEMY OFIHOTO M3 YUYaCTBYHOIUX B PeaKIMU BelecTB, MacChl (00bEMa, KOJTMUecTBa
BeIlleCcTBa) IMPOAYKTOB pPeakl[UW, eC/IM OJHO W3 BeIeCTB MMeeT TpPUMecH, Macchl (00béMma,
KO/JIMUeCTBa BelllecTBa) NMPOZAYKTa peakliiy, ec/d OJHO U3 BellleCcTB [JaHO B BHJe pacTeopa C
orpezie/IEHHOM MacCOBOM [j0Jlell pacTBOPEHHOIO BelecTBa, MacCCOBOM JO/MW M MOJISIPHOU
KOHLIeHTpal[My BelljeCTBa B pacTBOpe, [0JU BbIXOJA MPOAYKTa peakLuu OT TeOpeTUYeCKU
BO3MOJKHOTO.

MexxripeIMeTHbIE CBS3H.

Peanu3aiiusi MeXXTipeIMeTHBIX CBsi3el TIpY U3y4yeHWH 00l1iel 1 HeopraHMYeckod XUMHUH B
11 knacce ocCylecTB/sieTCs Yepe3 UCIO/b30BaHUe KaK OOIIMX eCTeCTBeHHO-HAYYHBIX MOHSITHH,
TaK U MOHSATUM, TIPUHATBIX B OT/E/IbHBIX NPeIMeTax eCTeCTBeHHO-HAYUHOT' 0 1[UKJIa.



OOmue ecTeCcTBeHHO-Hay4Hble TIOHSITHS: sIBJIeHWe, Hay4HbIA (akT, TUIIOTe3a, TeOpHs,
3aKOH, aHalW3, CHUHTe3, KIacCU(pUKALUs, TMepUoAUYHOCTb, Ha0/oieHre, W3MepeHue,
9KCIIePUMEHT, MO/ieflb, MO/le/TMPOBaHue.

dusMka: Marepusi, MUKPOMHMD, MaKpOMUpP, aTOM, 3JIeKTPOH, TMPOTOH, HEUTPOH, WOH,
W30TOMbI, PaZiIMOaKTUBHOCTb, MOJIEKYJa, SHepreTUYeckUuil ypoBeHb, BeIeCTBO, Tesl0, 00béM,
arperaTHoe COCTOsSIHME BellleCTBa, H/ealbHbId ras, (U3nueckue BeJWYMHBI, eJUHULIBI
V3MepeHus], CKOPOCTb, SHeprus, Macca.

Buonorusi: k/meTka, OpraHusM, 5JKocucTteMa, Ouocdepa, MerabonmsM, Makpo- W
MHKDO3/IeMeHThI, Oe/KH, XUPBI, YTIeBOJbl, HYK/JI€HHOBBIE KHUCIOTbI, ()epMEHThI, TOPMOHBI,
KpPYTOBOPOT BelL|eCTB U [TIOTOK 3HePruy B 3KOCUCTeMax.

[eorpadusi: MUHepaJibl, TOpPHbIe TTOPO/ibl, MT0JIe3HbIe CKOTIaeMble, TOTIMBO, PeCYPChI.

TexHOMOrusg: XMMMYeckasi POMBIIIEHHOCTb, MEeTa/Typrysi, CTPOUTe/IbHble MaTepuasbl,
Ce/IbCKOXO3SIICTBEHHOe  MPOM3BO/CTBO, TMMILEBasi MPOMBILIIEHHOCTh, (hapMalieBTUuecKas
NIPOMBIII/IEHHOCTb, TIPOU3BO/ICTBO KOCMeTHYeCKUX Tnperaparos, NIPOM3BO/ICTBO
KOHCTPYKLIMOHHBIX MaTepHasoB, 3/1eKTPOHHAs! IPOMBILLIJIEHHOCTb, HAHOTEXHOJIOTHH.



III. TInanupyeMblie pe3y/JbTaThl OCBOEHUSA Y4YeOHOro MpeaMeTa
«XHUMHUSA»

JINMHHOCTHBIE PE3YJ/IbTATDI

B COOTBETCTBUM C CUCTEMHO-ZeATeJbHOCTHbIM TIOJXO/J0M B CTPYKTYpe JMUHOCTHBIX
pe3y/ibTaTOB OCBOEHHUsSI TpeAMeTa «XHMHs» Ha YpOBHe cpefiHero o6iero o6pa3oBaHUs
BbI/le/IeHbI CJIeAYIOIIe COCTaBJISIOLMe: OCO3HaHHe 00yUaroIMMUCs POCCUHCKON TPayKJaHCKOMH
W/IEHTUYHOCTH,; TOTOBHOCTb K CaMOPA3BUTHIO, CaMOCTOSITE/TBHOCTH W CAMOOIIPe/e/IeHUIO;
Ha/iMye MOTHBAllUM K OOyYeHHIO; TOTOBHOCTb U  CIOCOOHOCTH  OOydarommxcs
PYKOBO/ICTBOBaThCSl TIPUHATHIMM B OOIIeCTBe TMpaBWIaMH W HOPMaMH TIOBEJeHUs; HaTMuue
TIPaBOCO3HAHUS, YKOJIOTUUECKOU KYJ/IbTYPbl; CIIOCOOHOCTh CTAaBHUTD II€JIH U CTPOUTH YKU3HEHHbIE
T/IaHbL.

JIMUHOCTHBIE Pe3y/IbTaThbl OCBOEHHUs MpeaMeTa «XHUMHS» OTPaKaloT CPOPMUPOBAHHOCTh
OTIbITa MO03HABaTeTbHOM U MPAKTUUeCKOW [1esiTeJTbHOCTH 00yUaroIuXCsl B TIPOLiecce peann3aljiu
obpa3oBaTeibHOM /1eTe/IbHOCTH.

JINYHOCTHBIE Pe3yJ/IbTaThl OCBOEHUs MpeaMeTa «XUMUs» OTPaXKarT COPMHUPOBAHHOCTD
OTIbITa MO3HABATeTbHOMN U MPAKTUUECKOW [IeITeTbHOCTH 00YUaroIIUXCsl B TIPOI[ecCe peatru3aljiu
oOpa3oBaTe/IbHOM /1eTe/IbHOCTH, B TOM UKC/Ie B YaCTH:

1) rpak/JaHCKOro BOCIIUTAHMA:

0CO3HaHUs 00YYaIOIUMKCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBa)XKEHHUsT K
3aKOHY U MPaBOIIOPSAKY;

TIpe/iCTaB/ieHHsI O COL[MA/IbHBIX HOpMaxX WM TpaBU/aX MEX/IMYHOCTHBIX OTHOIIEHWH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOU [esTeJTbHOCTH TIPY CO3JaHHHU yUeOHBIX IMPOEKTOB,
pellieHny yueOHBIX U TT03HaBaTeIbHBIX 3a/1ay, BBIMOJTHEHUM XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh Y TIPUHUMAaTh MOTHBbBI, HAMEPEHUSI, JIOTUKY U apryMeHTbI APYTUX
TIPY aHaJTU3€ pa3/IMUHbIX BU/IOB yUeOHOU JesITeTbHOCTH;

2) NaTPHOTHYECKOT'0 BOCTIMTAHUS:

L[EHHOCTHOTO OTHOILIEHUSI K MCTOPUUYEeCKOMY M HayuHOMY HacC/lIe[Jui0 OTeueCTBeHHOU
XUMUH;

yBa)KeHUsI K TIPOIiecCy TBOpYeCTBa B 00/1aCTH TEOPUM W TIPAKTUUYECKOTO TPUIOKEHUS
XUMUM, OCO3HAHWS TOTO, UTO JlaHHble HAyKd €eCTh pe3y/bTaT /JUTeNbHBIX Ha0JI0eHnH,
KPOTIOT/IUBBIX SKCIIePUMEHTA/IbHBIX TIOMCKOB, TIOCTOSTHHOTO TPYZA YUEHBIX U TIPAKTHKOB;

WHTEepeca W T[I03HaBaTe/NbHBIX MOTHBOB B TIOJYYEHUM U TIOC/IEAYIOIIEM aHa/Iu3e
WHGOPMALIMH O TIepe/IOBBIX JOCTH)KEHUSIX COBPEMEHHOM 0TeUeCTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMA:

HPaBCTBEHHOT'O CO3HAHUs, STUUECKOT0 TIOBeJeHMUSI;

CIIOCOOHOCTH  OL|eHMBAThb CUTYal[dM, CBsSi3aHHble C XUMHUECKUMH SIBJIEHUSIMH, W
NIPUHUMAThb OCO3HAaHHbIe pellleHUs, OPUEeHTHPYSICb Ha MOpa/JbHO-HPABCTBEHHbIE HOPMBI U
1[eHHOCTH;

TOTOBHOCTH OL[eHMBATh CBOE TOBEeIEHWe W TIOCTYIIKA CBOUX TOBapHIIed C TTO3UIUHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI MTOC/Ie/ICTBUH MTOCTYTIKOB;

4) popMupoBaHuUsi Ky/JIbTYPbI 30POBbSI:

TIOHMMaHMsl 1[€EHHOCTeH 3[0pOBOr0 M 0Oe30rmacHOro obpasa >KW3HU, HeoOXOJUMOCTH
OTBETCTBEHHOT'0 OTHOLLIEHUS K COOCTBEHHOMY (hM3UUeCKOMY U ICUXUYECKOMY 3/]0POBbIO;



cobOsrofieHnst TIpaBU/T 0e30TacHOTO OOpalljeHusi C BeleCTBaMd B OBITY, MOBCEIHEBHOU
)KU3HU, B TPY/IOBOH /1eTe/IbHOCTH;

TMOHUMAaHUsS I1IeHHOCTH TIpaBWI WHAWBHAYaJbHOTO W KOJ/UIEKTMBHOTO 0e30MmacHOro
TIOBe/JIeHUsI B CUTYaLUsX, YTPOXKAIOLLMX 3/J0POBbIO Y >KWU3HU JIHO/Iel;

OCO3HaHUsI TIOC/Ee/CTBUM W HENpUsTUs BPeJHBIX TMPUBbIYEK (yroTpeb/ieHUs aKoroJis,
HapKOTHKOB, KypeHusl);

5) TPyAOBOr0 BOCIIUTAHUS:

KOMMYHHKaTUBHOW KOMIIETEHTHOCTH B yueOHO-MCC/Iel0BaTeNbCKOW /IesiTe/TbHOCTH,
0011[eCTBEHHO T10J1€3HOM, TBOPUECKOM 1 IPYTHX BU/IaX AesTebHOCTY;

YCTaHOBKM Ha aKTHWBHOE ydYaCcTHe B peIlleHWH TMpaKTUUeCcKux 3ajad CoLMaabHOMN
HarpaB/IeHHOCTH (B paMKaxX CBO€ro Kjacca, LIKOJIbI);

VHTepeca K IMpakKTUUecKoMy M3y4yeHHIO Npodeccuid pa3iuyHOro pojia, B TOM UHUC/e Ha
OCHOBe TIpUMeHeHUs TIPeJMeTHBIX 3HaHUM T10 XUMUWY;

YBa)KeHUs K TPYAY, JIIOJSAM TPyZa U pe3ysbTaTaM TPY/0BOM /leATe/IbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY WH/AVBH/yaJbHOM TpaekTopuy 00pa3oBaHus,
Oyayuieild mpodeccuy M peanu3alyi COOCTBEHHBIX YKM3HEHHBIX TVIAHOB C YUETOM JIMUHOCTHBIX
WHTEPeCoB, CIIOCOOHOCTel K XUMUH, UHTEPECOB U MOTpebHOCTel 0011eCTBa;

6) 3K0/10rMUYecKOoro BOCIIUTAHUA:

9KOJIOTUYeCKH 11e71ec000pa3HOro OTHOIIEHUs K MPUpPO/ie KaK UCTOYHHKY CYIIleCTBOBAHHUS
>KU3HU Ha 3emiie;

TIOHMMaHUs 171006a7bHOTO XapaKTepa KO0JIOTHUeCKUX TMpobsieM, BIUSTHUS SKOHOMUUECKUX
TPOLIECCOB Ha COCTOSTHUE TIPUPOHOU U COL[MaTbHOM CpeJibl;

0CO3HaHUs He0OXOIMMOCTH UCIIO/Ib30BaHUs JOCTI)KEHUH XUMUU [IJIs1 pellieHs] BOTIPOCOB
paLMOHaIbHOTO MPUPO/I0TI0/Ib30BaHUS;

aKTUBHOT'O HEMNpUATHSA JeWCTBUW, NMPUHOCALMX BpeJ OKpY)Karolled MPUPOAHOW cpepe,
yMeHHsI TTPOTHO3UPOBaTh HeO/IarornpusTHbIe SKOJIOTHUeCKHe TIOC/Ie/ICTBHS TMPeATPUHUMAeMbIX
JleMICTBUM U Npe/loTBpaLLaTh UX;

Ha/IMyusi Pa3BUTOTO 5KOJIOTUUECKOTO MBILUIeHUs], 3KOJOTMUeCKOW KYJbTYpPbl, OMbITA
JlesiTeTbHOCTU  9KOJIOTUYECKOM — HarpaB/IeHHOCTH, YMEHUsi pPYKOBOZCTBOBaTbCS HMH B
TI03HaBaTebHOW, KOMMYHHUKATHBHOMN U COLIMA/IbHOM MPAKTHKe, CIOCOOHOCTH M YMEHUs! aKTHBHO
TIPOTHUBOCTOSITh UZe0/I0TMH XeMo(hoOuH;

7) leHHOCTH Hay4YHOI'0 O3HAHHUSA:

MHUPOBO33DEHUs, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Ppa3BUTHSI HaykKu U
0011[eCTBEHHOU TIPAaKTHKH;

MOHMMaHUs creluUKA XUMHUMA KaK HayKl, OCO3HaHWsl e€é poju B (OPMUPOBAHUM
PaL[MOHATBHOTO HAYYHOTO MBIILJIEHHS], CO3ZIaHUM 11eJIOCTHOTO TPeICTaBIeHuUs] 00 OKpY)KaroleM
MHUpe KaK O eJWHCTBe TPUPOAbI W uesioBeKa, B TO3HAHWU TPUPO/HBIX 3aKOHOMEDHOCTed U
pelieHUH TIpo6JieM cOXpaHeHus! IPUPOAHOTO PaBHOBECHS;

yOexxiéHHOCTH B 0CO00M 3HAUMMOCTM XMMHH [/ COBPEMEHHOM LVBWIM3alUd: B eé
T'YMaHUCTUYECKOW HarpaB/eHHOCTU W Ba)XXHOM POJIM B CO3[]JaHMM HOBOUW 0a3bl MaTepHhabHOMN
KyJIbTYPBI, B pellieHnH r100anbHbIX TPo0IeM yCTOMUMBOTO pa3BUTHS UeI0BeYeCcTBa — ChIPHEBOM,
JHEPreTUYecKol, TIMIIIEBOM W 3KOJOTWYEeCKOW 0e30macHOCTH, B PAa3BUTHUM  MEJAWLMHBI,
obecrieueHUH yCIOBUI YCTIELTHOTO TPYZAA W SKOJIOTHUeCKH KOM(MOPTHOMN KU3HU KaXKAOTO UjieHa
o011iecTBa;

eCTeCTBeHHO-HayuyHOW TIPAaMOTHOCTU: TIOHMMaHHUSI CYIL[HOCTH MeETO/IOB TI03HaHUS,
UICTI0/Ib3yeMbIX B €CTeCTBEHHbIX HayKaX, CIIOCOOHOCTH MCII0/b30BaTh IMOayvyaeMble 3HaHUS /IS



aHanM3a U OOBSICHEHUsI sIBJIEHUH OKPY)KAIOIIero MUpa W TPOUCXOMAIIMX B HEM H3MEHEHHH,
yMeHHUs JiesiaTb 000CHOBaHHBIE 3aK/TIOUEHHsT HA OCHOBE HayuHbIX ()aKTOB M UMEIOIINXCS JaHHBIX
C L|eJIBIO TIO/TyUeHHsI J0CTOBEPHBIX BHIBOZIOB,;

CIOCOOHOCTHM CaMOCTOSITE/TbHO UCIIO/Ib30BaTh XMMUUeCKHe 3HaHUSI [|/Isl PellieHus podJiemM
B peasibHbIX )KU3HEHHBIX CUTYaI[UX;

WHTEepeca K TI03HaHMI0, UCC/Ie0BaTeIbCKOU JeATe/TbHOCTY;

TOTOBHOCTA W CIOCOOHOCTH K HerpepbiBHOMY 00pa30oBaHHI0O U CaMOOOpa30BaHUIO, K
AaKTUBHOMY TIOJTyU€HMIO HOBBIX 3HAaHMM 10 XUMWUHM B COOTBETCTBUM C >KU3HEHHBIMH
NoTpeOHOCTSIMU;

WHTepeca K OCOOEHHOCTSM TpyJa B pa3iMuHbIX cdepax MpodecCHOHATBHOM
JieTeIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATbDI

MertarnpejMeTHbIe pe3y/bTaThl OCBOEHHSI MPOrPaMMbl 10 XUMHM Ha YPOBHe CpPeJHero
ob1jero 06pa3oBaHus BK/IIOYAIOT:

3HauuMble [y (HOPMUPOBAHUS MHPOBO33DeHUsT O0YUArOIIUXCS MeXAUCIUTUIMHAPHbIE
(Me>XTipeIMeTHBIe) 00L[eHayUHbIe TTOHSTHSI, OTPa)Kalolllye 11eJIOCTHOCTh HAyYHOU KapTUHBI MUpa
U crielpvKy MeTOo/I0B TI03HAHMsI, UCII0/Tb3YeMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BEI|eCTBO,
JHEprusl, SIBJIEHWE, MPOLIeCC, CUCTeMa, HAyUHbIHA (DAKT, MPUHIWII, THUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, Teopwusi, UCc/iefloBaHue, HabMoieHre, M3MepeHue, SKCTIepUMEHT U JIpyTue);

yHUBepca/ibHble ~ yueOHble  felicTBus  (Tl03HaBaTesbHble,  KOMMYHHKaTHUBHbIE,
peryasTuBHbIe), obecrieunBatoie ¢GopMupoBaHue (DYHKIMOHA/JILHOM TPAMOTHOCTH |
COL[MA/ILHOW KOMITeTEeHITMU 00yUaroIuXCsl;

CIIOCOOHOCTh ~ OOYYarOIMXCST  WCIIO/Ib30BaTh ~ OCBOEHHBIE  MEXAWCIUIUTHHAPHBIE,
MHPOBO33peHUYeCKHe 3HaHWs W YHHUBepCajbHble yueOHble [eHCTBUSI B TIO3HABAaTe/NbHOW U
COLManbHOM MPaKTHKe.

MertanpemMeTHbIe pPe3y/bTaThl OTPAXKAIOT OBJIA/[eHUE YHUBEPCATBHBIMUA yUueOHBIMU
T03HaBaTebHBIMUA, KOMMYHUKATHBHBIMU U PETY/ISTUBHBIMH [IeHCTBUSMHU.

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe /1efiCTBUSA

1) 6a3oBbIe TOrHUECKHE [[efICTBHUA:

CaMOCTOsATe/IbHO (HOPMY/IMPOBAaTh W aKTyalW3WpOBaTh IpobjeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

orpefiesiiTh LieNd [esiTebHOCTH, 3a/aBas I[apaMeTpbl M KPUTEPUM MX [OCTIKEeHUS,
COOTHOCHTB pe3y/IbTaThl eATe/IbHOCTH C T0CTaBJIeHHbIMHU LIe/ISIMY;

WCTIO/Ib30BaTh TP OCBOEHUM 3HAHWUU MPUEMBI JIOTMYECKOTO0 MBILUIEHUS: BbIZE/IATh
XapakTepHble IIPU3HaKM TIOHATMM M YCTaHaB/IMBaTb MX B3aMMOCBSI3b, HCIO/Ib30BaTh
COOTBETCTBYIOLIME TIOHATHUS [j1s1 00BbsSICHEHUsI OT/e/IbHBIX (DaKTOB U SIB/IEHUH;

BbIOMpATh OCHOBaHMSI M KDUTEPUU [ijisl KMacCU(UKaIY BeleCTB M XMMHUUeCKNX peakLvii;

yCTaHaB/IMBaTh IPUUMHHO-C/IeICTBEHHbIE CBSI3U MEX/ly U3y4aeMbIMU SIBJIEHUSIMU;

CTPOUTH JIOTUYEeCKHe pacCyK[eHus (MHAYKTUBHbIE, [eAyKTUBHble, [0 aHaJOTUH),
BBISIB/IATH 3aKOHOMEPHOCTU M TIPOTUBOPEUMsi B pacCMaTpUBaeMbIX SIB/IeHUSIX, (POpPMy/IMpOBaTh
BBIBO/IbI U 3aK/IFOUEHUS;

NIPUMEHSATh B Ipoliecce MO3HAHUS UCIIO/Ib3yeMble B XUMUM CUMBOJIMUECKHe (3HaKOBbIE)
Mo/iesH, ipeobpa30BbIBaTh MO/|e/IbHbIE MTPeZCTaB/IeHHsl — XMMUUEeCKUH 3HaK (CMBOJI) 3/IeMeHTa,



XUMudeckass (GopMmysa, ypaBHEHMEe XWUMHUECKOW peak[MM — TIpU pelIeHur yueOHBbIX
Mo3HaBaTe/bHLIX U TMPaKTUUeCKUX 3a/layu, MPUMEHSITh Ha3BaHHbIE MoO/ie/IbHble TIpe/[CTaB/IeHuUs
JI7ISI BBISIBJIEHUST XapaKTePHbIX TTPU3HAKOB U3yUaeMbIX BeIl|eCTB U XMMUUeCKUX PeaKIUi.

2) 0a3oBbIe MCC/IeI0BATe/IbCKHe [[eHCTBHUSA:

BJIafleTb OCHOBaMH METO/IOB HAyYHOT'O TI03HAHMS BeIlleCTB U XUMHUUYECKUX PeaKi[vi;

dopmynmpoBaTh 1eld M 337ldauM  WCC/Ie[0BaHUs], WCTOb30BaTh TIIOCTaB/ieHHbIE U
CaMOCTOSITe/TbHO C(HOPMY/TUPOBaHHbIE BOTIPOCHI B KaueCTBe WHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ju1s1 (hOPMHUPOBAHUS TUTIOTE3bI 110 MIPOBEPKE MPaBU/IbHOCTH BhICKA3bIBAEMbIX CYIKIE€HHM;

B/IQ/IeTh HaBBIKAMH CAMOCTOSITEJIbHOTO TIJITAHUPOBAaHUS WM TPOBEJEeHUs YYEHUUECKUX
9KCTIePUMEHTOB, COBEPIIIEHCTBOBATh YMeHHs1 Hab/F0/IaTh 3a XOZIOM TIpoIiecca, CaMOCTOSITe/TbHO
NIPOTHO3UPOBAaTh €ro pe3y/abTar, (opMysupoBaTh 000OIIEHHST W BBIBOABI OTHOCHTETBHO
JIOCTOBEPHOCTH pe3y/bTaTOB MCC/Ie[IOBAHUSI, COCTAB/IATL 0O0CHOBAHHBIM OTUET O TPO/IeTAHHOMN
pabore;

NproOpeTaTh OMBIT YUYEHUUECKOW HCCIe0OBaTe/IbCKOM U TIPOEKTHOM ZIesiTe/TbHOCTH,
TIPOSIB/IATE CIMIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITE/TbHOMY TIOMCKY METOZOB pelleHust
TIPAKTUYeCKUX 3a/1a4, TPUMEHEeHUI0 PAa3/InYHbIX METO/IOB MIO3HAHMUSI.

3) pabora c undopmarueii:

OPUEHTUPOBATbCSI B  Ppa3/MUHbIX MCTOYHMKaX UWHMOpMalyy (Hay4HO-TIOMNY/isspHast
JUTepaTypa XWMHYECKOTO COJIep)KaHHUsl, CIpaBOuYHble T0COOUs, pecypcbl HTepHeTa),
aHa/IM3UpOBaTh WHGOPMAI[MIO Ppa3/UUHbIX BUZAOB W (OPM TMpe/CTaB/ieHUs], KPUTHUECKU
OLIEHHBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUHUBOCTE;

dbopmynMpoBaTh 3ampochkl W TIPUMEHSITh pa3/iMuHble MeTO/bl TPU TOWCKe U oTOope
vHpopMaLyy, HeoOXOAUMOM [Jisl BBITTOJIHEHUS yueOHbIX 3a7iau orpeie/IEHHOTO TUTIa,;

nprobpeTaTh OMBIT UCIOJIB30BaHUS WH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHA U
Pa3/INYHBIX TIOUCKOBBIX CUCTEM,;

CaMOCTOSITE/ILHO BbIOMpPATh ONTHUMAabHYIO0 (OpMy Mpe/icTaBieHUs] UHPOPMAIUKU (CXeMBI,
rpaduKy, JUarpaMMbl, TaOMULIbI, PUCYHKH U JIDYTHE);

WCTIO/Ib30BaTh HayuHbIA $3bIK B KadyecTBe Cpe/cTBa Tpu paboTe C XUMHAYECKOU
vHbopMalieli: TPUMEHSITh MeXXIpeJMeTHble ((Pu3nueckue U MaTeMaTUuecKrhe) 3HaKu W
CUMBOJIBI, (hOpMYJIbI, abOpeBUaTyphbl, HOMEHK/IATYPY;

WCTI0/Tb30BaTh 3HAKOBO-CUMBOJIMYECKHe CPeZiCTBA HATJISJHOCTH.

KoMMyHHUKaTHBHBIE YHHBepPCa/IbHbIe YUeOHbIe JeHCTBHA:

3a/laBaTh BOTIPOCHI T10 CYII[eCTBY 00CY>K/JaeMOl TeMbI B XOZie iajiora U/Win JUCKYCCHH,
BBICKA3bIBaTh U/ieH, (HOPMYJTUPOBATh CBOU TIPE/JIO’KEHUS] OTHOCUTETBHO BBITIOJTHEHHST
TNpe/IJIOKeHHOW 3a/iauu;

BBICTYTIaTh C TIpe3eHTaljeld pe3y/bTaTOB T03HABATebHOUW /1eSTeIbHOCTH, TOTyYeHHBIX
CaMOCTOSITE/IbHO W/IA COBMECTHO CO CBEpCTHUKaMU TP BBIMOTHEHUU XHUMHUYECKOTrO
JKCTIepUMEHTa, TMPaKTHUeCKOW paboThbl 1O WCC/IeI0BaHUIO CBONCTB W3y4YaeMbIX BeEIIECTB,
peanu3anuy yueOGHOro TpoeKTa, W (OPMY/IMPOBATh BBLIBOZBI MO pe3y/bTaTaM IPOBeAEHHBIX
WCCIeJOBaHUM My TEM COTJIaCOBAHUSI TTO3ULUH B X0Zie 06CyX/IeHHsI U 0OMeHa MHEHHUSIMHU.

PerynsiTUBHBIe YHHBepCa/IbHbIe YUeOHbIe /[eCTBHA:

CaMOCTOSITe/IbHO TJIAHUPOBATh U OCYLIECTB/ISITH CBOKO TO3HABATEbHYIO [JeSITeTbHOCTb,
oripefiesisisi €€ Le/IM U 3aflau, KOHTPOJIMPOBATh U TI0 Mepe HeoOXOJUMOCTH KOPPEKTHPOBATh
Tipe/ijlaraeMblid a/ITOPUTM [JIeMCTBUM TIPU BBITIOJTHEHWM YUeOHBIX W HCC/Ie[0BaTe/IbCKUX 3aziau,
BbIOMpaTh Haubosee 3hheKTUBHBIN CrIOCO0 UX pellleHUst C YUETOM TI0TyUeHUsI HOBBIX 3HAaHUM O
Bell[eCTBaX U XUMHUUYECKUX PeaKi[usix;



OCYLeCTB/IATh CAMOKOHTPOJIb /lesiTeJIbHOCTH Ha OCHOBE CaMOaHa/IM3a U CaMOOL|eHKH.
INPEAMETHBIE PE3YJ/IBTATBHI

[TpeMeTHBbIE pe3y/bTaTbl OCBOEHHS MPOrpaMMbl 110 XUMUU Ha YIJIyOJEHHOM ypOBHe Ha
YPOBHe cpefHero o01jero oOpa3oBaHUs BK/IIOUAIOT CIielfuduueckue A1 yueOHOTO Tipeamera
«X¥MUsi» Hay4Hble 3HaHWs, YMEHUs M CIIOCOOBI [1eMCTBUI 10 OCBOEHHIO, WHTEpIIPeTalid |
npeoOpa30BaHUI0 3HAHWA, BU/IbI IeSITEJTBHOCTH T10 TOJYYeHUIO HOBOTO 3HAaHUS Y TIPUMEHEHHI0
3HaHUM B PAa3/IMUHBIX yueOHBIX CHUTyalUsX, a TAKKe B DPeaJbHbIX KM3HEHHBIX CUTYalLUsX,
CBSI3aHHBIX C XMMHeW. B Tmiporpamme Mo XWMHH TpeJMeTHbIE Pe3y/bTaThl TPE/CTABJIEHbI I10
rojjam MU3y4eHusl.

10 KJTIACC

[TpenMeTHbIe pe3y/ibTaThl 0CBOeHHs Kypca «OpraHuueckasi XMMUs» OTpaXkatoT:

chOpMHPOBAHHOCTh TIPE/ICTaB/IEHUI: O MecTe M 3HAueHWM OpraHWYecKod XUMUU B
CHCTeMe eCTeCTBeHHBIX HayK M eé POy B 0OecrieyeHUH YCTOMUMBOTO PAa3BUTHS UeioBeYeCTBa B
pelieHnr TMpobsieM SKOJOTMYeCcKOM, SHepreTUYecKOr U TUILeBON 0e30T1acHOCTU, B Pa3BUTHH
Me/ML[MHbI, CO3/laHUM HOBBIX MaTepuasoB, HOBBIX MCTOUHMKOB 3HEpPruu, B o0becrieueHuH
paLMOHaIbHOTO TIPUPO/IOT0Ib30BaHus, B ()OPMHUPOBAaHMM MHPOBO33peHUs! U 00Ieil Ky/IbTyphbl
yesloBeKa, a TakKXKe S5KOJIOTMUeCKM OOOCHOBAaHHOIO OTHOILEHHsS K CBOEMY 3/I0pOBBIO U
TIPUPOJHOU cpe/e;

B/aJIecHAe CUCTEMOW XUMMYeCKMX 3HaHWW, KOTOpas BKJIIOUaeT: OCHOBOIOJjararoljue
TIOHATUS — XWUMHUYECKHM 3/IEMeHT, aToM, sApO U 3/eKTpoHHas obosiouka aroma, s-, p-, d-
aTOMHbIe OpOWTa/MM, OCHOBHOE M BO30Y)KIEHHOE COCTOSIHMSI aTOMa, rMOpUAM3aLusi aTOMHBIX
opbuTtanedi, WMOH, MOJIeKyJ/la, BaJ€HTHOCTb, 3J€KTPOOTPHUIIATEILHOCTb, CTEleHb OKUCIEHWUS,
XUMUYecKasi CBs3b, MOJIb, MOJIIpHas Macca, MOJISIpHbIA 00BEM, YI/IepOAHbIM  CKesleT,
(yHKLMOHAa/bHAs TpyIa, pajuKan, CTPYKTypHble (opMy/bl (pa3sBEpHYThle, COKpallléHHbIE,
CKeJIeTHble), M30Mepusi CTPYKTYpHasi M IIPOCTPaHCTBeHHas (reoMeTpuyeckasl, ONTHYecKas),
M30Mepbl, TOMOJIOTUUECKUM PpsAJl, TOMOJIOTH, YI/eBOJOPOAbI, KUC/IOPOJ- U a30TCo/eprKalliyie
OpraHhvecKye COeJIMHeHHs, MOHOMep, IOJIMMep, CTPYKTYPDHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE
COeJJMHEeHMs; TeOpPUH, 3aKOHbI (mepuoguueckui 3akoH [I. V1. MeHgeneeBa, Teopusi CTPOeHHUS
opraHuyeckux BemjectB A. M. byriepoBa, 3aKOH COXpaHeHMs MacChbl Bell[eCTB, 3aKOH
COXpaHeHHs1 W TpeBpallleHHsi SHEPruM TMpU XUMHUYECKUX peakLUsiX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUM SA3bIK XMMHM, MHDOBO33pEHUYECKHe 3HaHMS, JeXXallie B OCHOBe IOHWMaHUS
NIPUYMHHOCTM U CUCTEMHOCTM XWMHUYeCKHUX sBJIEHWW; TIpe/CTaB/eHUs O MexaHHU3Max
XUMUYECKUX peakLUd, TepMOJMHAMUUECKMX W KUHeTUYeCKHX 3aKOHOMEepPHOCTSIX MX
NIPOTEeKaH!sl, O B3aMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB B MOJIeKy/nax (MHAYKTUBHBIA U
Me3oMepHbIi 3¢ dekTbl, opueHTaHThll U II poza); daxkTonoruueckue cBefieHUs O CBOWMCTBAX,
cocTase, MOyYeHUH U 6e301acHOM UCII0/Tb30BaHUH BXKHEHIIINX OPraHUYeCKUX BeL[eCcTB B ObITY
W TIPaKTHUECKOW [eATeJIbHOCTU UesioBeKa, OOIMX HayuHBbIX TPUHLMINAX XUMHUYECKOTro
TIPOU3BO/ICTBA (Ha TIpUMepe TTPOU3BOACTBA METAaHOJIa, TiepepaboTKy He(hTH);

c()OpMUPOBAHHOCTb ~ yYMEHUW:  BBISBAATH  XapaKTepHble  TPU3HAaKW  T[OHATHUH,
yCTaHaB/IMBaTbUX B3aWMOCB3b, MCIIO/b30BaTh COOTBETCTBYHOLME TIOHATUS IIPU OIMCAHUU
COCTaBa, CTPOEHUSI U CBOMCTB OpraHUuYecKUX CoelMHeHUH;

c(hOpMHPOBAHHOCTb YMEHUIA:

VICTI0JIb30BaTh XMMUUECKYI0 CUMBOJIUKY /IS COCTaB/IeHUs MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPALLEHHBIX U CKeJIeTHbIX) JOPMYJ1 OpraHNUeCKHX BeleCTB;



COCTaB/IATh ypaBHEHUs] XUMMWYECKHMX PpeaklMd W pacKpblBaTb WX CYIIHOCTb:
OKMCJ/INTeIbHO-BOCCTAHOBUTE/IbHBIX ~ peaklMi IOCPeJCTBOM  COCTaB/eHUs]  3/IeKTPOHHOIO
OamaHca 3TUX peakUWH, peakUUWil HWOHHOTO OOMeHa MyTEéM COCTaBIE€HUS WX TIOJHBIX U
COKpaLEHHbIX UOHHBIX YPaBHEHUM;

V3rOTaB/AMBaTh MOJEIU MOJIeKYJl OpraHMYyeCcKWX BelleCTB [JIl WUIKOCTPaLUM UX
XUMHYECKOI'0 U NPOCTPaHCTBEHHOI'0 CTPOEeHUS;

c(hOpMHPOBAHHOCTh YMEHUI: YCTaHaBIUBAaTh MPUHAAIEXKHOCTh U3yUeHHBIX OPraHUUeCKHUX
BelL[eCTB M0 UX COCTaBY U CTPOEHHUIO K OMpe/ie/IEHHOMY K/acCy/Tpymnre coeJMHeHUH, AaBaTb UM
Ha3BaHus Mo cucreMatnueckord HoMeHkatype (IUPAC) u npuBoguTh TPUBHAJIbHBIE Ha3BaHUS
/11 OTZe/bHBIX TpeJCTaBUTe/lel OpraHW4yecKuX BelecTB (STWIeH, aleTWIeH, TOJyoJ,
TJIMLIepUH, STUIEHIJIMKOb, (eHos, ¢opmanbaerus, ateTanbJernfi, aleToH, MypaBbHHas
KUCJIOTa, YKCYCHas KHWCJ/I0Ta, CTeapuHOBAasl, OJIEMHOBasl, I1aJbMUTUHOBAs KUC/OTHI, T[JIMLVH,
aJlaHVH, Ma/ibT03a, (PPyKTO3a, aHW/IWH, JUBUHUII, U30MPEH, XJIOPOMPEH, CTUPOJI U [IpPyTHe);

c(OpMHPOBAHHOCTh YMEHHUsI OlpeJe/siTh BUJ XUMHUECKOW CBSI3M B OPraHUYECKHX
coejuHeHUsIX (KOBajieHTHasl U UIOHHasi CBsI3b, O- U TI-CBSI3b, BOJOPO/JHAs CBSI3b);

chOpMHPOBAHHOCTh YMEHHUsl TPHUMEHSITh TOJIOKEeHUsI TEeOPUM CTPOEHUs] OpPraHUUYecKUX
BeriectB A. M. ByTtiiepoBa /i 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BeIL[eCTB OT UX COCTaBa U
CTpOeHUs;

c(OpMHPOBAHHOCTb yMEHHI XapaKTepu3oBaTb COCTaB, CTpoeHUe, (u3nMUecKre U
XMMHYEeCKHe CBOMCTBA TUITWYHBIX Mpe/CTaBUTe e pa3/IMYHbIX K/1aCCOB OPraHu4YeCKUX BeleCTB:
aJIKaHOB, L[MKJIOA/IKAHOB, a/IKeHOB, ajKaJWueHOB, ajKWHOB, apOMaTUYeCKUX YIJIeBOLOPO/OB,
CTIUPTOB, a/bJErk/ioB, KETOHOB, KAPOOHOBBIX KHC/IOT, TIPOCTBIX U CIOXHBIX 3(HUPOB, KUPOB,
HUTPOCOeJUHEHUH U aMUHOB, aMUHOKHUCJIOT, O€/TKOB, YTIeBOZIOB (MOHO-, IV~ U TOJIMCaXapyu/ioB),
WUIKOCTPUPOBaTh TeHEeTUUeCKYH) CBSi3b MKy HUMH YpPaBHEHUSIMU COOTBETCTBYIOLLIUX
XUMUUECKUX PeakLUi C UCT0/b30BaHueM CTPYKTYPHBIX (OpMYJ;

Cc(OPMHUPOBAHHOCTb YME€HMsI TIO/ATBEP)KJATh Ha KOHKPETHbIX IIpUMepax XapakKTep
3aBUCUMOCTH DPeaKL[MIOHHOM CIIOCOOHOCTH OpPraHWYeCcKUX COeIMHEHHH OT KPaTHOCTH W THIIA
KOBaJIeHTHOM CB$I3U (O- U T-CBSI3M), B3aUMHOTI'0 B/IMSIHUSI aTOMOB U PYIII aTOMOB B MOJIeKyJ/iax;

c(OpMHPOBAHHOCTb YMEHMSI XapaKTepu30BaTb HWCTOUHUKW YT/€BOJOPOJHOIO ChIPbS
(HedTb, TIPUPOAHBIN Ta3, Yyrojb), CIIOCOOBI ero IepepaboTKM M MpaKTHUYecKoe MpHUMeHeHHe
TIPO/IYKTOB TIepepabOTKH;

chOpMHPOBAHHOCTh B/a/IeHUs] CHUCTEMOW 3HAaHUM O eCTeCTBEHHO-HayUHbIX MeTo/ax
MO3HaHUS — HAOMIONEeHUH, W3MEpPeHUH, MO/Ie/IMPOBaHUM, JKCrepuMeHTe (pealbHOM U
MBIC/IEHHOM) ¥ YM€eHUS IPUMEHSATb 3TU 3HaHUS;

CcOPpMHUPOBAHHOCTbL ~ yMeHUsT  TPUMEHSTbOCHOBHbIe  OMepali  MbICUTeTbHOU
JiedTeJIbHOCTU — aHalu3 W CUHTEe3, CpaBHeHWe, 0000IeHWe, CHUCTeMATH3alui0, BbISB/IEHUE
TIPUUMHHO-C/Ie/ICTBEHHBIX CBSI3el — /ISl U3yUeHUs] CBOWCTB BeLeCTB U XMMUUECKUX peaKLUii;

c(hOpMHPOBAHHOCTb YMEHUI: BBISIB/IATH B3aUMOCBSI3b XUMUUECKHX 3HAHUM C MOHSATUSIMU U
Tpe/ICTaB/IeHUsIMA ~ [[PYyTUX eCTeCTBeHHO-HAayYHbIX TpeiMeToB st 0Oosiee  0CO3HAHHOTO
MOHUMaHHsl CYIIIHOCTA MaTepuajbHOr0 eJMHCTBA MUPA, MCI0J/Ib30BaTh CUCTEMHBbIE 3HAHUS 10
OpPraHUYeCKOW XWMUH /i1 00BbSICHEHUsT U MPOTHO3UPOBAHUS SIB/IEHUM, UMEIOIUX eCTeCTBeHHO-
Hay4HY!O0 [IPUPOAY;

Cc(OPpMHUPOBAHHOCTb yMEHWI: TPOBOJAUTH pacuéTbl IO XUMHUECKUM ¢opmyaaM U
ypaBHEHUsIM XUMHUUECKHX peakLUid C KCIoJb30BaHWeM (M3UYecKUX BeMMuuH (Macca, 00bém
rasoB, KO/JMYECTBO BeIlleCTBa), XapaKTepH3YIOL[UX BeL[eCTBa C KOJMYECTBEHHOW CTOPOHBI:



pacuéThl M0 HAXOXKJEHUI0 XUMUUeCcKol (hopMyJibl BelljeCcTBa M0 M3BECTHBIM MAaCCOBBIM [I0JISIM
XUMUYECKHUX 3JIEMEHTOB, TTPO/IYKTaM CrOPaHUSs, IJIOTHOCTH ra3000pa3HbIX BEIeCTB;
chOopMHPOBAHHOCTh YMEHU: TIPOrHO3UPOBaTh, aHA/M3UPOBaTh U OLIEHWBATh C TO3UL[UI
9KOJIOTUUECKOW 0e30MacHOCTH TI0C/AeICTBUS OBITOBOM W TIPOM3BO/JCTBEHHOM /1€STE/IbLHOCTH
ye/iOBeKa, CBSI3aHHOW C T1epepabOTKON BeIeCTB, WCIOIb30BaThIIONyUeHHbIe 3HAHUS [/
TIPUHSITHS TPAMOTHBIX PellieHu 1pobsieM B CUTYaLUsiX, CBSI3aHHBIX C XUMUel;
chOpMHPOBAHHOCTh YMEHUI: CaMOCTOSITE/IbHO TMJIaHUPOBaTh Y TMPOBOAUTH XUMUUECKUU
9KCIepUMeHT (TIoTyueHe U M3ydyeHre CBOMCTB OpPraHMYeCcKrX Bell[eCTB, KaueCTBeHHbIe peaklin
VIJIeBOIOPOZIOB  Pa3/IMUHBIX K/IAaCCOB U KUCJIOPOACOZEpXallliX OpraHh4YecKuX BellecTB,
pellieHHe SKCIepUMeHTalbHbIX 3a/lad [0 pacro3HaBaHUI0 OpPraHUUeCKWX BeIlecTB) C
cobmogeHreM TmpaBwi  Oe3omacHoro obOpailieHHsi C  BelecTBaMM W J1abOpaTOPHBIM
obopyioBaHueM, (GoOpMyIUpOBaTh 1ie/ib MCC/Ie[OBAHUS, TIPEJCTaB/SITh B pa3/MuHON (opme
pe3y/ibTaThl 9KCIIEPUMEHTA, aHAJTU3UPOBATh U OL[EHUBATh UX JIOCTOBEPHOCTb;
c(hOpMHPOBAHHOCTb YMEHUI:

cobsrofjaTh TIpaBW/Ia SKOJIOTMUECKH 1]eieco00pa3HOoro ToBefieHHs B OBITY W TPY/I0BOM
JlesiTe/IbHOCTU B 11eJIIX COXpaHeHWsI CBOEro 370POBbsi, OKpY)Karollleil NPUPOJHOM cpefbl U
JOCTHKeHUsI e€é yCTOMUMBOIO Pa3BUTHS;

0CO3HAaBaTh OMACHOCTb TOKCUUECKOTO [eWCTBHS Ha >KUBble OpPraHU3Mbl OIpefeéHHbIX
OpraHUYeCcKHX Bell[eCTB, MOHUMasi CMbIC/ roka3aress [1/1K;

aHa/IM3UpPOBaTh  1]€1eCO00Pa3HOCThL  TPUMEHEeHUsT  OpraHMYecKWX  BeIIecTB B
TIPOMBIILIJIEHHOCTH U B OBITY C TOUKH 3PEeHHUsI COOTHOILLIEHHUSI PUCK-TIOJb3a;

c(hOpPMHPOBAHHOCTb yMEHMI: OCYIeCTB/SATh LieJieHarpaB/ieHHbI TMOUCK XUMUUeCKOU
WHpOPMALIMK B pa3/IMUHBIX MCTOUHWKAX (HayuHas M yueOHO-HayuHasl JIdTepaTypa, Cpe/CTBa
MaccoBod uHGopMaiuu, VHTepHeT W [pyrue), KPUTUUECKU aHaJIU3UpOBaTh XHUMHUUECKYHO
uH(OpMalIMio, TiepepadaThiBaTh €€ W UCIO/Ib30BaTh B COOTBETCTBUM C TOCTAB/IEHHOW y4eOHOM
3a/iayei.

11 KJIACC

[TpeameTHble pe3y/bTaThl OCBOEHMsT Kypca «OOijasi W HeopraHuyeckas XUMHS»
OTpa’karoT:

c(hOpMHPOBaHHOCTh MPE/CTAB/IEHNI: O MaTepUaJbHOM eJUHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABaeMOCTH $SIBJIEHWM MPUPOJbl, O MeCTe M 3HaUeHWH XUMHUMU B CUCTeMe eCTeCTBEHHbIX
HayK U eé posii B 00ecrieueHuH YCTOWYMBOTO Pa3BUTHS, B pPeIlleHUH MMPO0JieM 3KOT0TYecKow,
JHEPreTHUeCKOW W TMIeBoW 0e30MacHOCTH, B Ppa3BUTHH MEJUIMHBI, CO3/JaHUM HOBBIX
MaTepuajiioB,  HOBbIX  MCTOUHUKOB  JSHEprud, B  00eCcreueHWH  palMOHaIbHOTO
TIPUPO/IOTIO/Ib30BaHUs, B (JOPMUPOBAHUM MUPOBO33PEHUS U 0011[el Ky/IbTyphI Ue/IOBEKA, a TAKXKe
9KO0JIOTUUECKH 0O0CHOBAHHOT'O OTHOLIIEHHSI K CBOEMY 3/I0POBBIO W TIPUPO/THOM CpeJie;

B/aJleHe CHUCTEeMOW XUMHUYEeCKMX 3HaHWUM, KOTopasi BKJIFOUAeT: OCHOBOTIOJIAraroifyie
TIOHSATHUST — XUMUUECKUHN 3JIeMeHT, aToOM, SiIp0 aToMa, U30TOIIbl, 3/IeKTPOHHAst 060/I0UKa aToMa,
s-, p-, d-aToMHBIe OpOWTa/MM, OCHOBHOE W BO30Y)KIEHHOE COCTOSIHHSI aTOMa, TMOpHIW3alivs
aTOMHBIX OpOUWTasel, WOH, MOJIeKysa, BaJleHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTeleHb
OKHUCJIeHUSl, XUMUUecKass CBsi3b (KOBa/ieHTHasi, WOHHAs, MeTa//iMueckas, BOZOpPO/Has),
KpUCTa/I/IMUecKasi pelléTka, XMMHUUecKas peaki[usi, PacTBOpP, 3JIEKTPOJIUThI, He3JeKTPOJUTHI,
3/IeKTPOJIUTHYECKasi ~ AUCCOL[MAlUsi, CTeleHb [UCCOLIMALMK, BOAOPOAHBIM  TIOKa3aTe/b,
OKMCJINTeNb, BOCCTAHOBUTE/Ib, TEIJIOBOW 3((eKT XUMUUECKON peakliy, CKOPOCTb XUMHUYECKOU
peakiuy, XUMUUYeCKOe paBHOBeCHe; TEOPUM U 3aKOHbI (TEOpHUsl  3JeKTPOTUTAUYECKOU
Jiccolmaliy, nepuoguyeckuid 3akoH [I.M. MeHzeneeBa, 3aKOH COXpaHeHHsI MacChl BelleCTB,



3aKOH COXPAHEHHsl M TpeBpallleHus] SHePruy MpU XUMUUECKHUX peaklusiX, 3aKOH TMOCTOSTHCTBA
COCTaBa BeIlleCTB, 3aKOH JIeMCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUH S3bIK XUMHH,
MHUPOBO33peHUYeCKe 3HaHMs, JieXKalljie B OCHOBe TMOHMMaHWs MPUYMHHOCTA U CHUCTEMHOCTH
XUMUYECKUX SIBJIEHUM; COBpeMeHHbIe Tpe/CTaB/eHUss O CTPOeHWM BelllecTBa Ha aTOMHOM,
VMOHHO-MOJIEKYJIIDHOM U HAJIMOJEKY/SIpHOM ypPOBHSIX; TIpe/CTaB/eHHss O MeXaHU3Max
XMMHUUECKUX peaklUWd, TepMOJUHAMUUYEeCKUX U KUHETUYeCKMX 3aKOHOMEDHOCTSX UX
MpOTeKaHWs, O XWMWUECKOM DaBHOBECHMH, pacTBOpaX U  [IMCIEPCHbIX  CHUCTeMax;
(akTONIOrMUECKHe CBeJleHUsI O CBOMCTBAX, COCTaBe, MOJyueHUHA U Ge30MacHOM HCITO/Ib30BaHUM
BOXHEUIINX HEOPraHWYeCKUX BEIeCTB B OBITY M TIPAaKTUYECKOH [1esTe/IbHOCTH UeI0BeKa,
00X HayYHBIX IPUHLIMIIAX XMMHUYECKOT0 TIPOM3BO/ICTBA;

Cc(OpMHUPOBAHHOCTb YMEHUI1: BBISB/ISATh XapaKTepHble NIPU3HAKW MOHSATHH, YCTaHaBIMBATb
MX B3aMMOCBSI3b, UCIO/Ib30BaTh COOTBETCTBYHOLME TIOHSTHS TPU OMHWCAHUM HeOpraHWYeCKUX
BeIlleCTB U KX TpeBpallleHU;

c(hOpMHPOBAHHOCTh YMEHUS KCII0/Ib30BaTh XWMHUYECKYH0 CHMBOJMKY /i1 COCTaB/eHUS
dbopMyn1 BellecTB W ypaBHEHUM XUMUYECKMX PpeakLUil, CUCTeMaTUYeCcKyld) HOMEHK/aTypy
(IUPAC) u TpuBMa/bHbIe Ha3BaHUSI OT/e/IbHBIX BEIeCTB;

chOopMHPOBAHHOCTh YMEHUSI OTIpe/iesiATh BaJIEHTHOCTh U CTeleHb OKUCIeHUS] XUMUUYeCKUX
3/IeMEHTOB B COE/IMHEHMSX, BUJ, XMMHUUECKOW CBsi3u (KOBaJIeHTHasi, MOHHAasi, MeTasyinuecKas,
BO/IOPO/{HAasT), TUIT KPUCTA/JTMUeCKOU PeléTKU KOHKPeTHOTO BellleCTBa;

c(OpPMHUPOBAHHOCTb yMeHHsI OOBSICHSTb 3aBUCMMOCTb CBOWCTB BeleCTB OT BHUAA
XUMUYECKOW CBSI3W U THUIA KPUCTA/UTMUeCKOW peliéTKH, 0OMeHHbIM U JOHOPHO-aKLIeNTOPHbIN
MeXaHH3Mbl 00pa30BaHUs KOBaJIeHTHOM CBSI3H;

chOpMHPOBAaHHOCTh YMEHUM: KIacCU(ULIMPOBAaTh: HEOpPraHWYyeckue BelecTBa M0 UX
COCTaBy, XMMHUYECKHe DeaklUu MO0 pa3/jWyHbIM TpU3HaKaM (UMCIy U COCTaBy pearupyroiux
BeIIeCTB, TeIIOBOMY 3S(QeKTy peaklyd, W3MEHEHHUIO0 CTeleHeil OKHUC/IeHUS 3JIeMeHTOB,
00paTUMOCTH, Y4YaCTHIO KaTaju3aTopa U JApYrue); CaMOCTOSITeIbHO BbIOMpAaTh OCHOBaHWS U
KPUTEpUH /151 KIacCUpUKaLMKU M3yuaeMbIX BeleCTB U XUMUUECKUX peakLnii;

c(OpMHPOBAHHOCTL YMEHUsI pPACKpbIBaTh CMBICJ TepuoAuueckoro 3akoHa [. U.
MeH/jefieeBa UM []eMOHCTPHUPOBaTh €ro CUCTEMaTU3UPYIOIIYyI0, OOBSCHUTENBHYID U
MIPOrHOCTUYECKYIO (PYHKLIU;

chOpMHPOBAaHHOCTh YMEHHWM: XapaKTepr30BaTh 3/€KTPOHHOE CTPOEeHKe aTOMOB U HOHOB
XMMHUYECKUX 3JIEMEHTOB I1epBOro—ueTBépToro nepuosos Ilepuoguueckon cucremsr /[I.U.
MeHpeneeBa, WUCIOJb3Ysl TIOHATHS «3HEPreTHUYeckue YPOBHW», «3HEpPreThueckue IMoAypPOBHU»,
«s-, p-, d-aTomMHble opOWTanM», «OCHOBHOE U BO30Y)KZEHHOE >HEPreTUUeCKHe COCTOSTHUS
aToMa»; OOBSCHSITb3aKOHOMEDHOCTH W3MEHEeHHs CBOMCTB XUMUYECKHUX JJIEMEHTOB U HX
coeZIMHeHUH 110 nepuofiam U rpymnmnam Ilepuoguueckoit cuctemsl [. V1. MeHieneeBa, BajieHTHbIE
BO3MOKHOCTHM aTOMOB 3/IEMEHTOB Ha OCHOBEe CTPOEHUSI X 3/IeKTPOHHBIX 000/104ek;

cchOpMHUPOBAaHHOCTh YMEHHWH: XapaKTepu3oBaTh (OMHUCHIBaTh) OOIMe XUMHUUECKHe
CBOMCTBA BellleCTB pa3/IMUHBbIX K/1aCcCOB, MOATBEPXKJATb CYIleCTBOBaHHE T'eHeTUUYeCKOW CBSI3U
MeX/ly HeOpraHM4eCKMMHU BellleCTBaMH C TIOMOILIbI0 YPaBHEHUM COOTBETCTBYHOIIMX XUMUUECKHX
peakLuii;

Cc(OPMHPOBAHHOCTb YMEHHsI PACKPbIBaTh CYLHOCTh: OKUCJIUTEIbHO-BOCCTAHOBUTEbHbBIX
peakivii MoCpPeICTBOM COCTaB/IeHHsI 37IeKTPOHHOr0 0OajaHca 3TUX peaklyi; peakiyii NOHHOTO
oOMeHa TMyTéM COCTaB/eHUsI UX TIOJHBIX U COKPALEHHbIX HOHHBIX YypaBHEHW; peakLuii
TUJPOJIM3a; peaklUil KOMIUIeKCooOpa3oBaHUsl (Ha TpuMepe T'HIPOKCOKOMILIEKCOB IIMHKA M
aJTFOMUHUSA);



Cc(OPMHUPOBAHHOCThL YMEHHUSI OOBSCHSATH 3aKOHOMEDHOCTH TPOTEKAaHUS XUMHUECKUX
peakuyii C Y4YéTOM HX SHEpreTUYeCKMX XapaKTepUCTHK, XapakKTep W3MeHeHHsI CKOpPOCTH
XUMUYECKOW peakly B 3aBUCHMOCTH OT pas/IMUHbIX (PaKTOPOB, a TakK)Ke XapaKTep CMelleHus
XUMUYECKOT0 PaBHOBECHsI TI0/], B/IUSTHUEM BHeIIHUX Bo3zelicTBuil (npuHiun Jlelllatense);

c(OpMHUPOBAHHOCTh YMEHUsI XapaKTepHU30BaTh XMUMHUUeCKHe peakivH, Jiexallie B OCHOBe
TIPOMBIIIJIEHHOTO TIOJyYeHUsI CEepPHOM KUC/IOThl, aMMHaka, o0O0l[ue Hay4yHble TPUHIUITBI
XUMUYECKUX TIPOU3BOJCTB; 1[e1ec000pa3HOCTh TPUMEHeHWs] HeOpraHWYeCcKHWX BeIecTB B
TIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3pEHUsI COOTHOIIIEHHUsT PUCK-TIO/H3a;

chOopMHPOBAHHOCTD B/Ia/|eHUsI CUCTEMOM 3HAaHUM O MeTOo/laX HayYHOTO MO3HAHUS SBJIEHUMN
npupossl  — HabmofeHVe, W3MepeHHe, MO/e/IMPOBaHUe, SKCIIePUMEHT (peajbHbId U
MBIC/IEHHBIN), MCIO/Ib3yeMbIX B €CTeCTBEHHbIX HayKaxX, YMeHUs MPUMEHSTb 3TU 3HaHWS TpU
JKCIIePUMEHTA/IbHOM HCC/Ie[JOBAaHUM BEIIeCTB W [jii OOBSICHEHWS XUMHUYECKUX SIBJIEHUH,
VMEIOILMX MeCTO B MPUPO/ie, MPaKTUUeCKO! iesaTeTbHOCTH UesloBeKa U B TOBCeJHEBHOM »KH3HHU;

c(hOpMHPOBAHHOCTh YMEHHS BBISIB/IATh B3aMMOCBSI3b XUMUUECKHX 3HAaHWH C MOHSATUSIMU U
Tpe/ICTaB/IeHUsIMA ~ [[PYyTUX eCTeCTBeHHO-HAayYHbIX TpeiMeToB JJisi 0Oosiee  0CO3HAHHOTO
MOHWMaHHWsI MaTepUaJbHOTO eJUHCTBA MUPa;

chOopMHPOBAHHOCTh YMEHUS TIPOBOAUTL PACUEThI: C UCI0/Ib30BAHUEM MOHITUM «MaccoBast
JIO7TST BEIL|eCTBa B PAaCTBOPe» U «MOJIsSIPHAasi KOHIIEHTPaLHisi»; MacChl BelljecTBa UM 00béMa rasa
TI0 M3BECTHOMY KOJIMUECTBY Bel|eCTBa, Macce Wi 00BEMY OZHOTO U3 YUaCTBYIOIUX B PeAKLIUU
BellleCTB; TeruioBoro 3¢ddekra peakijuu; 3HaUeHUs1 BOAOPOJIHOTO TIOKa3aTessi PaCTBOPOB KUC/IOT
U 1eiouell C U3BECTHOW CTereHbI0 AMCCOLMAlMM; Macchl (06bEMa, KOMMuecTBa BellecTBa)
MPOAYKTa peaklyu, ec/ii OJHO M3 UCXO/JHBIX BeleCcTB [JaHO B BU/ie PAcTBOpPA C OMpe/ie/IEHHOU
MacCoBOM [0/ieli pacTBOPEHHOrO BeIleCTBa W/IM JIaHO B W30BITKe (MMeeT IMPHUMECH); HOJH
BBIXO/]a MMPOJYKTa PeaKlui; 00bEMHBIX OTHOILIEHHM T'a30B;

chOpMHPOBAHHOCTh YMEHUI: CaMOCTOSITE/IbHO TJIaHUPOBaTh W TMPOBOAUTH XUMUUECKUM
JKCIepUMeHT (TIpOBeZieHre peakiuii MOHHOTO 0OMeHa, TIO/ITBep)K/jeHre KaueCTBeHHOTO COCTaBa
HeopraHUuuecKuX BelLeCTB, OIpe/ie/ieHre Cpe/ibl PaCTBOPOB BEIL[eCTB C MOMOIL[bI0 UHUKATOPOB,
V3yueHWe BJIMSHUS pPa3/IMyHbIX (DaKTOPOB Ha CKOPOCTh XUMMUECKOW peakli, pellleHue
JKCTiepUMeHTabHbIX 3a7ad 1o TeMaM «Metauibl» U «HemeTamibi») ¢ cob/rofeHreM TpaBUl
Oe3ortacHoro obpaiiieHrsi C BellecTBaMU M 1abopaTOpHBIM 000pyA0BaHHEM, (HOPMY/IUPOBATh
Lenb WCCAe0BaHUs, TMpeACTaB/AsATL B pa3iduHOW (opme pe3ysbTaThl SKCIEPUMEHTAa,
aHa/IM3UpOBAaTh U OLIEHUBATbUX I0CTOBEPHOCTb;

copMUPOBAHHOCTh YMEHHIA: COOJIFO/IaTh TTPAaBHIIA TI0/Ib30BaHMSI XUMUUYECKOU TOCYI0N U
nabopaTopHbIM 000pyZIOBaHWEM, OOpall[eHHs C BeleCTBaMUA B COOTBETCTBUM C WHCTPYKIUSIMU
M0 BBIMIOJTHEHUIO J1aDOpPaTOPHBIX XMMHUECKMX OIBITOB, 3KOJIOTHUECKH Liesecoo0pa3HOoro
roBeJleHUss B OBITY M TPYJOBOM [eSTeTbHOCTU B LeJIIX COXPAHEHUs CBOEro 370pOBbS,
OKpY’Katollleld TPUPOJHOM Cpelbl W JOCTH)KeHUs eé YCTOWUYMBOTO pa3BUTHs, OCO3HABaTh
OIAaCHOCTb TOKCHYECKOTO J[eWCTBUSI Ha >KMBbIEe OPraHU3Mbl OIpe/e/éHHbIX HeopraHh4yecKux
Bell[eCTB, TIOHUMas CMbICJ oka3aresst [1/1K;

chOpMHPOBAHHOCTh yMEHU: OCYIeCTB/SATh LieJieHarnpaB/ieHHbId TOWCK XUMUUeCKOU
WHGOPMAalIMK B pa3/IMUHBIX WUCTOUHWKAX (HayuHas W yueOHO-HayuHasl JIATepaTypa, Cpe/CTBa
MaccoBo uWH¢opmauuy, VHTepHeT U Jpyrue), KPUTUYECKU aHa/lIM3UPOBaTbXWMHUUECKYHO
uH(opMaruio, nepepabaTbiBaTbeé U WCIIOIB30BAaTEB COOTBETCTBUU C TIOCTABIEHHOM y4eOHOM

3a/iauei.



IV. TEMATNYECKOE IVNIAHUPOBAHUE

10 K/TACC
Kona-Bo OcHoOBHBIE BU/IbI JeSITe/TbHOCTH JJ/IeKTPOHHbIE
4yacoB u¢poBbIe
Ne HaumMeHoBaHue pa3jie/ioB U TeM (ungp )
(]
n/n NporpaMmal
Opa3oBare/ibHbIE
pecypchbl
1.1 [TpesgMeT opraHMYeCKOU XUMMH. 8 PackpbIBaTh CMBIC/I U3y4aeMbIX https:/fipi.ru/

Teopust CTpOeHUsI OpraHUYeCKUX
coeguHenni A. M. bytnepoBa

TIOHATHH (BBIAEATh UX XapaKTepHbIe
TPU3HAKW) U IPUMEHSITh 3TU MOHSATUS
TIPU OMMCAHUU COCTaBa U CTPOEHUS
BeIIIeCTB, /17151 00bsICHeHHS OT/e/TbHbIX
(hakTOB U sIBleHUW. PacKpbIBaTh CMBIC/
T0JIOKEHUH TeOPUM CTPOEHUS
OpraHvuecKkux BerectB A. M.
ByTnepoBa v NpUMeHATb UX [/1s1
00BSICHEHUST 3aBUCUMOCTH CBOWCTB
BeLL|eCTB OT COCTaBa U CTPOEHUSI.
Vcnosib30BaTh XUMHAUYECKYHO
CUMBOJIMKY /1JIs COCTaB/IeHUSI
MOJIEKY/ISIPDHBIX U CTPYKTYPHBIX
(pa3BépHYTHIX, COKpaLEHHBIX,
CKeJIeTHbIX) (hOpMyJ1 OpraHUueCKUx
BelecTB. OnpezensiTe BUbI
XUMUYECKOM CBSI3U (OZUHApHBbIE,
KpaTHbIe) B OpPraHn4YecKux
CcoeIMHeHUsX. XapaKTepru30BaThk PO/ib U
3HaueHHWe OPraHuYeCcKOrW XUMUU B
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zadaniy-dlya-
otsenki-
yestestvennonauc
hnoy-gramotnosti
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peleHur TIpo6JIeM 3K0/IOTHUECKOH,
MUILeBOH 6e30MacHOCTH, B Pa3BUTHU
Me/TULIVHbBI, CO3/IaHNH HOBBIX
MaTepHasnoB, B obecrieueHUH
palLMOHA/TBHOTO MPUPO/ION0JIb30BAHUS;
TIO/JITBEPK/ATh €€ CBSA3b C IPYTUMU
HayKamH. VIcriosib30BaTh MOJE/H
OpraHUYeCcKUX BeIeCTB JJIs
WITFOCTPAL[UA UX XUMUUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOEHHUSI.
Habsr0/1aTh ¥ OITUCHIBATD
JIeMOHCTPAI[OHHBIE OITbIThI; IPOBOJUTD
Y OTTUCHIBATh JTAOOPAaTOPHBIE OTIBITHI

WToromnopaszeny 8
21 [IpenenbHbIEYTIEBOLOPO/BI — 5 BiiageTs n3yyaeMbIMU XUMUUECKUMU https:/fipi.ru/
' aJIKaHbl, LIUK/I0a/IKaHbI TOHATHUSIMU. BLISIBIATH XapaKTepHbIe otkrytyy-bank-
- Hertpe/ie/IbHbIe YI/IeBOZOPO/bL: 4 NIPU3HAKU MOHATUM, YCTaHaB/IMBATh UX zadaniy-dlya-
: QJIKEHDI, A/IKaJUeHbl, aJIKUHbI B3aMMOCBS3b, UCIIO/Ib30BATh otsenki-
ADOMATHYECKHEYTIIeRO0PO/TEL COOTBETCTBYIOLLME [TOHATHUS [IPU yestestvennonauc
2.3 (apexsi) 8 OIMCaHWY COCTaBa, CTPOEHUS U hnoy-gramotnosti
NpeBpallleHUi OpraHuyeCcKux
coefHeHM. Vcrionb30BaTh http://school-
2.4 TTpuposHBIe UCTOUHUKY 4 XMMHWUECKYI0 CUMBOJIMKY JIJIsI collection.edu.ru/
yT/1IeBOJOPO/IOB 1 X TepepaboTka COCTaBJ/IEHUS MOJIEKY/IAPHBIX U catalog.
CTPYKTYPHBIX (pa3BEPHYTOH,
2.5 T'a/I0reHIIPOM3BOHBICYTIEBOZOPO/ 4 COKPAIEHHOM, CKe/IETHOM) (popMyt https://fipi.ru/

OB

yI71eBOZIOPOZIOB. Y CTaHAB/IMBATh
MIPUHA/JIE)XHOCTD BeILleCTB K
oripe/ie/IeHHOMY KJ/IacCy YI/IeBOJ0pO/iOB

otkrytyy-bank-
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otsenki-
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T10 COCTaBy M CTPOEHUIO, Ha3bIBaTh UX
0 CUCTeMaTUUeCKOl HOMEHK/IaType;
MPUBO/IUTh TPYBHA/bHbIE HAa3BaHUS
OT/leIbHBIX Mpe/iCTaBUTenen
yraeBooposoB. OnpefensTb BUJbI
XUMUUECKOH CBSI3U B MOJIeKY/1axX
yTJ1eBOIOPO/OB (KOBaseHTHast
HeTo/IsIpHasi U MoJIsipHasi, O- U T-CBSI3b).
[ToaTBep>k/1aTh HA KOHKPETHBIX
rpyuMepax XapakTep 3aBUCHMOCTU
PeaKIMOHHOM CITIOCOOHOCTH
yT/IeBO/IOPOZIOB OT KPaTHOCTH Y TUTIA
KOBAJIECHTHOM CBSA3U (O- U TI- CBSI3H),
B3aUMHOTI'0 BJIMSTHUSI aTOMOB U TPYTIT
aTOMOB B MOJIEKYJIaxX; a TAaKXKe OT
0COOeHHOCTeH peaM3ariviy Pa3/InUHbIX
MeXaHU3MOB IMPOTeKaHUsI peakiuii.
XapakTepu30BaTh COCTaB, CTPOEHUe,
ripuMeHeHue, GU3NUeCKre U
XUMHYEeCKHe CBOMCTBA, Ba’KHeUIlIHe
CrocoObl TIOSTyYeHHsT YTI€BO/IOPO/IOB,
TIPUHA/I/IEXKAIUX K Pa3/TMUHbIM
K/laccam. BhISB/IATE TeHETHUECKYIO
CBSI3b MEXKY YTIeBOOPO/IaMU
Pa3/UUHBIX K/1aCCOB U MIOTBEP)KJATh eé
Hajuuve ypaBHEeHUsIMU
COOTBETCTBYIOIIUX XUMHUYECKUX
peakiiii C UCII0b30BaHUEM
CTPYKTYPHBIX (hOpPMYJI BEL|eCTB.
XapakTepr30BaTh UCTOUYHUKHU

yestestvennonauc
hnoy-gramotnosti
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yIJIeBOJOPOAHOIO ChIPbsi (HE(TH,
TIPUPO/HBIH ra3, yTroJib), CIocoObI UX
repepabOTKU U TIPAaKTUUECKOe
NpUMeHeHUe TI0/Ty4aeMbIX IPH 3TOM
MPOAYKTOB. VICIio/b30BaTh
o01ieHayYHble MeTO/[bI TI03HAHUS TIPU
CaMOCTOSITe/IbHOM TIJTAaHUPOBaHUY,
TIPOBEe/IEHUH U OTMCAaHUM XUMUYEeCKOTO
9KCTiepuMeHTa (J1abopaTOpHbIe OTIBITHI
Y mpakTHUueckue pabotsl). CreoBaTh
npaBuU/IaM Oe30racHO paboThI B
nabopaTopuy TIpX UCIT0J/Ib30BaHUM
XUMHWYeCKOH MOCY/bl ¥ 000py/10BaHUS,
a Tak)xe TpaBU/iaM 0OpaIeHus ¢
BellleCTBaMH B COOTBETCTBUU C
WHCTPYKIUSMU. BBITTOJTHEHUST
nabopaTOPHBIX OIBITOB U
MPaKTHUeCKUX paboT 110 MOJTyYeHUIo U
M3yUeHUI0 OpraHuuecKuX BellecTB.
[IpeacTaBasTh pe3y/abTaThl
JKCriepuMeHTa B popMe 3arucu
ypaBHeHHI COOTBETCTBYIOIIMX peaKLnii
Y fieJlaTh BBIBO/bI HAa X OCHOBE.
ITpOBOUTH BLIUMC/IEHUS [IIsT
oripe/ie/ieHus1 MOJIEKY/ISIpHON (hOpPMYJIbI
OpraHuyvecKoro BellecTBa o
ypaBHEHUIO XMMUUYEeCKOW peakL[iH U TI0
MacCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXO/SIIMX B €r0 COCTaB, TI0 Macce
(06beMy) TTPOJIYKTOB CrOpaHUs.




CamocTosTeTbHO MJIaHUPOBATh U
OCYIL[eCTBJISITH CBOIO TI03HABATE/IbHYIO
JIesITe/TbHOCTh; IPUHAMAaTh aKTHBHOE
y4JacTHe B TPYITIOBOM yueOHOM
JIesITeTbHOCTH

WToromnopaszeny 35
PackpriBaTh CMBIC/ M3y4aeMbIX https:/fipi.ru/
TIOHATUH (BBIZIE/ISITh UX XapaKTepHbIe otkrytyy-bank-
TIPU3HAKW) U IPUMEHSTH 3TH NOHATHS zadaniy-dlya-
TIPU OITMCAHUU COCTaBa U CTPOEHUS otsenki-
BeIIIeCTB, /i/1s1 00BSICHEHHST OT/IeTbHBIX yestestvennonauc
3.1 Crinptel. ®eHon 11 ¢akToB U siBneHuil. Vicnonb3oBaTh hnoy-gramotnosti
XUMHAYECKYI0 CUMBOJIAKY /IS
COCTaBJIEHUST MOJIEKYJISIPHBIX 1 http://school-
CTPYKTYPHBIX (pa3BEépHYTOM, collection.edu.ru/
COKpallléHHoW) hopmyJi catalog.
KHUCJIOPO/ICO/IepKall[X OpraHuueCcKUxX
BeLL[eCTB. Y CTaHAB/IMBAaTh o
NIPUHA/JIE)XHOCTh hitps://fipi.ru/
KHCI0POZ0COeprKalljiX OpraHuuecKux Mﬂw
BelleCTB K OIpe/ie/IeHHOMY KJIacCy 1o w
COCTaBY U CTPOEHMIO, Ha3bIBaTh UX I10 otsenki-
KapboHunbHbIe coe/JUHEeHHSI: CHCTEMaTHUeCKOH HOMEHKIIATY e, yestestvennonauc
3.2 anbJeruibl U KeToHbl. KapOoHOBBIE 21 hnoy-gramotnosti

KUCI0ThI. CrioxkHbIe 3¢(upbl. 2Kupbl

TIPUBO/IUTH TPUBUA/IbHbIE HAa3BaHUs
OT/IeJIbHBIX TIpe/iCTaBUTeNei
KMCJIOPO/ICOZIep KaIluX CoeIMHeHNH.
XapakTepr30BaTh COCTaB, CTPOEHUeE,
ripuMeHeHue, Gu3nUYecKue U
XUMHUECKHUe CBOVMCTBA, BayKHEHIIIIe
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3.3

YrneBozpl

Crioco0bl TIOTyYeHus1 TIpefiCTaBUTe el
Pa3/UUHBIX K/1aCCOB
KHUCJIOPO/ICO/IepKallUX COe/IMHeHNH;
BbISIB/ISIT T€HETUUECKYIO CBA3b MEXY
HUMHU U MOATBEPXKAATh eé Ha/lnuyue
yPaBHEHHUSIMUA COOTBETCTBYHOILIUX
XUMUYECKUX peakiuii C
WCIT0/Ib30BaHKEM CTPYKTYPHBIX (hopMy1
BeljecTs. [logTBepxaaTs Ha
KOHKDETHbIX IPUMepax XapakTep
3aBMCUMOCTH PeaKkLMOHHOU
CIIOCOOHOCTH KUC/IOPOZCOAEP KaIIX
OpraHUueCKHX BellecTB OT
(GYHKLMOHABHBIX TPYMIT B COCTaBe UX
MOJIEKY/JI, B3AUMHOI'O BJIMSIHUSI aTOMOB U
IPyNN aTOMOB B MOJIeKyJlax; a TaKKe OT
0CO00EHHOCTH peann3alii Pa3TMUHbIX
MeXaHW3MOB ITPOTEeKaHUs peaKLvi.
OnuceiBaTh COCTaB, XUMUUECKOE
CTpOeHHe U NIPUMeHeHe )KUPOB U
YIJIeBOJIOB, XapaKTepHU30BaTh UX
3HaueHue JJ1 KU3HeJesTe/IbHOCTU
opraHusmoB. Oco3HaBaTh OMAaCHOCTh
BO3/IeHCTBUS Ha JKMBbIE OPraHu3Mbl
orpe/ie/ieHHbIX KUCI0POCOAeprKalliX
OpraHUueCKHX BellleCTB U MOSICHATh Ha
TpUMepax Criocobbl yMeHbIIIeHUs U
rpe/ioTBPALLeHUs] UX BPeJHOT0
BO3/IeMICTBUS HA OPraHU3M Ye/loBeKa.
Vcrionb30BaTh 001jeHayYHbIE METOZbI

https://fipi.ru/
otkrytyy-bank-
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M03HaHUS [IPY CaMOCTOSITE/IbHOM
M/IaHUPOBAHUH, NIPOBEJIEHUU U
OMKCaHWK XUMUUYECKOTO SKCIIepuMeHTa
(s1abopaTopHbIe OMBITHI U ITPAKTUUYECKHe
pabotsr). CriefjoBaTh MpaBUIaM
6e3or1acHOM paboThl B TabopaTopun
TIPU UCII0/Ib30BaHUU XUMUUECKON
MoCy/ibl 1 000PY/JOBaHUS, a TAKXKe
rpaBuU/iaM obOpalljeHNs C BelljeCTBaMU B
COOTBETCTBUM C UHCTPYKLIUSMU
BBITIO/THEHUS JTaOOPaTOPHBIX OIBITOB U
MPAKTUYeCKUX paboT T10 MOTyueHHI0 U
M3y4YeHUI0 OPraHuYeCcKuX BellecTB.
[TpencTaBasTh pe3y/abTaThl
5KCriepuMeHTa B (popMe 3arucu
yPaBHEHHI COOTBETCTBYIOLMX peaKLii
Y JleflaTh BbIBOZBI HA X OCHOBe.
[TpoBOUTDL BBIUMC/IEHUS [JIIs
oripe/ie/sieHus1 MOJIeKY/IsIpHON (OpPMYJIbI
OpraHuy4ecKoro BelecTBa Mo
yPaBHEHUIO XMMUYECKOW peakL[uu U 10
MacCOBBIM JI0JISIM aTOMOB 3JIEMEHTOB,
BXOJSIIMX B €r0 COCTaB, a TaKXKe Ha
oripejie/ieHue JI0JIM BbIX0/la TIPO/IyKTa
peakiuu OT TeOpeTUUeCKH BO3MOXKHOTO.
CaMocTosiTeNIbHO TJIaHUPOBATh U
OCYILIeCTBJISITh CBOO MIO3HABATE/IbHYHO
JlesiTeNIbHOCTh; IPUHUMAaTh aKTUBHOE
y4JacTHe B TPYITIOBOM yueOHOM
JlesiTeNIbHOCTH




Wtoronopaszgeny

41

4.1 AMUHBI. AMUHOKUC/IOTEL benku

12

PackpbiBaTh CMBIC/T M3yUYaeMbIX
TOHATHH (BBIAEATh UX XapaKTepHbIe
TPU3HAKW) U MPUMEHSITh 3TH TIOHSTHUS
TIPU OMMCAHUU COCTaBa U CTPOEHUS
BeILIeCTB, /7151 00bSICHEHHST OT/Ie/TbHBIX
¢akToB U siBneHuit. Vicnonb3oBathb
XUMHUYECKYI0 CUMBOJIUKY /11
COCTaBJIeHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BépHYTOH,
COKpalliéHHoM) hopmyJ
a30TCo/eprKalliX OpraHnYecKux
BeljecTB. OnpesensiTh
TIPUHA/IIE)KHOCTh a30TOCO/eprKallux
BeLL|eCTB K OIpe/e/leHHOMY K/accy Mo
COCTaBYy U CTPOEHHIO, Ha3bIBaTh UX MO
CUCTEMaTUYeCKOU HOMEHKIAType;
TIPUBO/IUThH TPHBUA/IbHbIE HA3BaHUS
OT/leNIbHbIX Tpe/iCTaBUTeNeM.
XapakTepr30BaTh COCTaB, CTPOEHUeE,
ripuMeHeHue, Gu3nUYecKue U
XUMHUECKHe CBOVMCTBA, BayKHEHIIIIe
CI0CO0BI TIOSTYYeHUsT TUITAYHBIX
Tripe/icTaBUTes el a30TCO/eprKalliux
coefimHeHUM. OTMCbIBaTh COCTaB,
CTPYKTYPY, OCHOBHBIE CBOKCTBa
0e/KOB; MOSICHAThL Ha TIpPUMepax
3HaueHue OesIKOB /i OpraHu3Ma
yesioBeKka. [IpoBOANTEL BBIUMCIEHUS [/1S1
oripe/ie/sieHusi MOJIEKYIsIpHON (OpMYJIb

https://fipi.ru/
otkrytyy-bank-
zadaniy-dlya-
otsenki-

yestestvennonauc
hnoy-gramotnosti
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collection.edu.ru/

catalog.
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OpraHuy4ecKoro BelecTBa 110 MaCCOBbIM
Jl0/IIM aTOMOB 3/IEMEHTOB, BXOZSALUX B
ero COCTaB, a TaKXKe 10 ypaBHEeHUSM
XUMHYeCKHUX peakuuil. Mcronb3oBaTh
o011jeHayuHble MeTO/IbI TT03HaHUS TIPU
CaMOCTOSITe/IbHOM IJIaHUPOBaHUH,
MIpOBe/IeHNH U OMHCAaHUU XUMHUYEeCKOIr0
JKCIieprMeHTa (1abopaTopHbIe OMbITHI
Y MpaKTHYecKue paboThl).
CamocTosTenbHO MJIaHUPOBaTh U
OCYIL[eCTB/ISATh CBOIO TI03HABaTe/IbHYIO
JlesITe/IbHOCTh; IPUHKMMAaTh aKTHBHOE
yuacTue B TPYIIIIOBOM yueOHOIM
JlesiTeNIbHOCTH

Wrtoronopaszemny

12

5.1

BricokoMoneKyisipHblecoeIMHeHUsT

BnazgeTh M3yyaeMbIMU XMMHUYECKUMU
TIOHSATHUSIMU: PaCKpPbIBATh CMbICJI
M3yYaeMbIX MMOHATHUHN U IPUMEHSITh 3TH
TIOHATUSA [PU OITMCAHMU COCTaBa U
CTPOEHUS BbICOKOMOJIEKYJIIPHBIX
OpraHuyvecKHx BellecTB, [/
00bsICHEHUS OT/e/IbHBIX (DaKTOB U
sIBJIeHWH. VICI10/1630BaTh XMMUYECKYO
CUMBOJIMKY /IJIs1 COCTaBJIeHUS
CTPYKTYPHBIX ()OPMY/I Bell|eCTB
(MOHOMEpOB U TOJIUMEPOB) U
ypaBHEHUM peakLy MoIMMepr3aluu 1
MOJIMKOH/eHcaluu. OnuchIBaTh COCTaB,
CTpOeHHe, OCHOBHbIE CBOMCTBA U

https://fipi.ru/
otkrytyy-bank-

zadaniy-dlya-
otsenki-

yestestvennonauc
hnov-gramotnosti

http://school-
collection.edu.ru/

catalog.
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TIpYMeHeHHe KayuyKoB, Haubosee
PaCIpOCTPaHEHHBIX BUIOB IJIACTMACC U
BOJIOKOH. VCI10/1b30BaTh 00IIeHayYHbIe
MEeTO/[bl TIO3HAHUSI TIPU
CaMOCTOATE/TbHOM IJITAHUPOBAHUH,
MPOBE/IEHNH U OMTUCAaHUM XHMHUUECKOTO
3KCIepUMeHTa (71abopaTOpHBIE OIBITHI
Y TIpaKTHUecKye paboThl)

Wrtoronopasgeny

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

102




11 K/TACC

JJ/IeKTPOHHbIE
HaumeHoBaHuepa3jie/i0B
Ne n/m Kon-Bo | OcHoOBHBbIE BU/IbI AeATETbHOCTH (yudpoBbie)
U TeMIIPOrpaMMbI
4acos obpa3oBaTeIbHbIEPeCypPChI
PacKphIBaTh CMBIC/T U3yUaeMbIX TTOHATHN
(BBIZEIATH UX XapaKTepHble IPU3HAKW) U
TIPUMEHSITb 3TH TOHSATHS TIPU OMMCAHUM COCTaBa
Y CTPOEHHUSI BeILIeCTB, /ISl OOBbSICHEHUS
OTJieNbHBbIX (DAaKTOB U siBJIeHUN. PacKpbiBaTh
CMBIC/ iepuoiudeckoro 3akoxa 1. . https://fipi.ru/otkrytyy-bank-
MeHpenieeBa 1 IeMOHCTPUPOBATh €r0 zadaniy-dlya-otsenki-
CrtpoeHue aToMa.
N CUCTeMaTU3UPYIOLYI0, O0BSICHUTE/BHYIO U yestestvennonauchnoy-
[MTepuouueckuii 3aKOH U )
MPOrHOCTUYECKYIO (PYHKLMW. XapaKTepru30BaTh gramotnosti
1.1 [Tepuognueckas cucrema 9
3/IeKTPOHHOE CTPOeHHe aTOMOB (B OCHOBHOM U
XUMUYECKUX 3/1eMeHToB /1. .
M BO30Y>X/IEHHOM COCTOSIHUM) U MIOHOB XUMUYeCKUx | http://school-
. MenpeneeBa .
371eMeHTOB 1 — 4 TIepuo/I0B U UX BaJIeHTHbIe collection.edu.ru/catalog.
BO3MO)XHOCTH, UCI0JIb3Y$1 TIOHATHSA S-, P-, d-
3/IeKTPOHHbIE OpPOUTA/H, IHEpreTHUecKre
ypoBHU. OOBSICHIT 3aKOHOMEPHOCTH U3MeHeHHsI
CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX
COeJMHeHWH 110 Mlepro/iaM U TpyIinam
[Tepuoanueckoii cuctemsl 1. I. MeHieneeBa
1.2 CTpoeHueBelleCTBa. 11 PackpbiBaTh CMBIC/T U3y4aeMbIX TTOHSITUM https://fipi.ru/otkrytyy-bank-
MHoroo6pa3ueBelecTB (BBIZE/ISATh UX XapaKTepHble MPU3HaKW) U zadaniy-dlya-otsenki-

TIPUMEHSITb 3TH TOHSATHS TIPU OMIMCAaHUM COCTaBa
Y CTPOEHMs BeIL[eCTB, [1/1s1 00bSICHEHUS
OT/le/IbHBIX (DAKTOB U siBjieHUH. OnpeiesnisiTh
BU/Ibl XUMMUECKOU CBsi3U (KOBaJIeHTHOW, MOHHOM,

yestestvennonauchnoy-
gramotnosti

http://school-
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MeTa/I/TMueCKOu, BOJOPOAHOW) B COeZIUHEHUSIX,
TUI KPUCTA/UTMYECKOU PEIIETKY KOHKPETHOTO
BelrjecTBa. OOBICHATE MeXaHU3M 06pa30oBaHUs
KOBaJIeHTHOH CBsi3U (0OMeHHBIN 1 JOHOPHO-
aKllenTopHbIN). OripeziesiaTh BaleHTHOCTb U
CTereHb OKHCIeHUs] XUMUUeCKUX 3/1eMEHTOB B
COeIMHEHUSIX Pa3/MYHOrO coctaBa. OOBSICHATh
3aBUCUMOCTh CBOWCTB Bell[eCTB OT BHJa
XUMHUYECKOM CBS3U M TUMNA KPUCTANIAYECKOU
peléTky. [IpoBOAUTH BHIUKCIEHUS C
HCITI0/Tb30BaHHEM TIOHATHS «MaCCOBast OIS
Bell[eCTBa B paCcTBOpe»

collection.edu.ru/catalog.

1.3

XuMHUyeckuepeak

19

PackpbIBaTh CMBIC/T U3y4aeMbIX MTOHSITUN
(BBIZE/IATD UX XapaKTepHbIe MPU3HaKW) 1
TIPUMEHSITh 3TH TTOHSTHS TIPY OMTUCAHWHU COCTaBa
Y CTPOEHUS BeIleCTB, /ISl OObCHEHUS
OTZe/TbHBIX (DAKTOB U SIBJIEHUH.
KrnaccuduippoBatb XuMruyecKye peakijiH 1o
Pa3/IMYHBIM MTPU3HAKaM (UHUC/Ty U COCTaBY
pearvpyoLuX BellecTB, TeryioBoMy 3 dexTy
peaklyy, U3MeHeHHIO CTerleHel OKUC/IeHHUs
3/IEMEHTOB, 00PaTUMOCTH, YUaCTHIO
KaTajM3aropa U T.I1.); CAMOCTOSITe/TbHO BHIOMPATh
OCHOBAHHS$ U KPUTEPUU [/ KjlacCUurKaLuu
XUMUUYECKUX peakiuil. OObACHATh
3aKOHOMEPHOCTHU NPOTeKaHUsI XUMUUeCKHUX
peakiyii C yuéTOM MX SHepPreTUUecKux
XapaKTepUCTHK, XapaKTep U3MeHeHHsl CKOPOCTH
XUMHYeCKOM peakijuy B 3aBUCUMOCTH OT
pa3/InyHbIX (AKTOPOB, a TaKXKe XapaKTep

https://fipi.ru/otkrytyy-bank-

zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti
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CMellleHHsI XMMUUeCKOTr0 paBHOBeCHS TI0/
BJ/IMSIHWEM BHEITHUX BO3/IeUCTBUI (MPUHLIUI
JlelllaTenbe). PacKpbIBaTh CYIIHOCTb:
OKMCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX PeaKLUi
MOCPe/ICTBOM COCTaB/IeHUSsI 3/IEKTPOHHOT O
OaslaHca 3THUX peaki[yii; peakIii HIOHHOTO
oOMeHa TyTeM COCTaBJIeHUsI UX TIOJTHBIX U
COKpAIEHHBIX UOHHBIX YPaBHEHWI; peakLi
TU/IPOJIN3a, Peaki[ii KOMIIeKCooOpa3oBaHus (Ha
ripyuMepe T'UJPOKCOKOMIIEKCOB LIMHKA U
anomMuHust). [IpoBOAUTE U OTNKCHIBATh
XUMUUECKUU SKCTIePUMEHT: OTpe/ie/ieHre CPeJibl
BOJIHBIX PaCTBOPOB BellleCTB; IIPOBeJieHUe
peakiuii HOHHOTO 0OMeHa; U3yueHHue BIUSHUS
pa3UuHbIX ()aKTOPOB Ha CKOPOCTb Peakiuii U
T0JI0>KeHe XUMUUeCKOTO pPaBHOBeCHSI.
CrnefoBaTh paBU/IaM MOJIb30BaHUST XUMUUECKOU
TIOCy /10U 1 1abopaTOpHBIM 000PYI0BAaHHEM.
[IpeacTaBAsSThL pe3yabTaThl XUMHUUYECKOTO
9KCTiepuMeHTa B hopMe 3arvcy ypaBHeHUH
COOTBETCTBYIOIIMX peaKliii U /iesiaTh BLIBOZbI Ha
ux ocHoBe. [IpOBOAUTH BHIUMC/IEHUS: C
HCTI0/Tb30BaHHEM TIOHATHS «MacCOBasi A0S
BeIl[eCTBa B PaCTBOPE», a TaKXKe 110 YPaBHEHUSIM
XUMHUUECKUX peaklii, B TOM YHC/ie
TePMOXUMHUUECKHEe PACUETHI

Wtoronopasgeny

39

2.1

Hemetamnnl

31

PackpbIBaTh CMBIC/ U3y4YaeMbIX TIOHSITHN
(BBIJE/IATH UX XapaKTepHbIe MPU3HAKU) U

https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
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MIPUMEHSTDb 3T MOHATHUS NIPYU ONMCAHUW COCTaBa
Y CTPOEHUs Bel[eCTB, /ISl 00bsCHeHUs
OTJieNbHBIX (aKTOB U siBJIeHUH. OOBSICHSITD
00111ie 3aKOHOMEepPHOCTH B U3MeHEeHUU CBOMCTB
HEMETaJIJIOB U UX COeIMHEeHUN C YUYETOM
CTPOEHUSsI UX aTOMOB U TIOJI0KEHUSI B
[Tepuoauueckoii cucTeMe XUMUUECKHAX
snemeHToB /. I. MeHzeneeBa. XapakTepu3oBaTh
(omrchIBaTH) OOIIME XUMHUUECKHe CBOHCTBA
HEeMeTaJslJIOB, UX BaXKHEUIIIUX COeUMHEeHUM,
MO/ITBep>K/1asi 3TO OMKCaHKe TIpUMepamMu
ypaBHEHHI COOTBETCTBYIOLIMX XUMUUECKUX
peakijuii. CoCTaB/ISITh YPaBHEHUS] OKUCTUTETbHO-
BOCCTaHOBUTE/IbHBIX PeaKLMi U peakLui
MOHHOTO 0OMeHa 1 paCKpbhIBaTh UX CYII[HOCTh C
TIOMOIIIBIO JIEKTPOHHOTO OasiaHCa ¥ MOHHBIX
ypaBHeHUM. XapaKTepu30BaTh B/IUSHUE
HEeMeTa/IJIOB U UX COeIMHEHUN Ha JKHBbIe
OpraHu3Mbl; OMUCHIBaTh IPUMEHEeHNe B
Pa3/IMYHbIX 00/IACTSIX MPAKTHUYeCKOU
JlesiTeNIbHOCTH yesioBeka. [ToaTBepxaTh
CyllleCTBOBaHWe TeHeTUUeCKOW CBSI3U MeXY
HeopraHuYeCKUMHU BellleCTBaMU C TTIOMOII[bIO
ypaBHEHU! COOTBETCTBYIOIMX XUMHUUECKUX
peakuuii. [IpoBoguTh peakuuy,
MO/ITBEp>K/Iarol[1ie KaueCTBEHHbIN COCTaB
BeLLeCTB; pacrio3HaBaTh OMbITHBIM MYTEM
aHMOHBI, TPUCYTCTBYIOIIIME B BOAHBIX PaCTBOpaXx.
Habsrozath ¥ onuchIBaTh eMOHCTPALIMOHHBIM
5KCIMIEePUMEHT; CaMOCTOSITE/IbHO MJIAaHUPOBATh,

yestestvennonauchnoy-
gramotnosti

http://school-
collection.edu.ru/catalog.
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MPOBOJUTH Y OMUCHIBATh XUMHUYECKUI
9KCTIepUMeHT (s1abopaTOpHbIe OTbITHI U
TIpaKTHYecKre paboThl); Pe/ICTaBIATh
pe3y/ibTaTbl XMMUUECKOT0 SKCTIIepYMeHTa B
(dhopme 3amnicy ypaBHeHUH COOTBETCTBYHOIIUX
peakiuii U [jefaTh BHIBOJbI HA X OCHOBe.
CnenoBaTh npaBUiaM MOJIb30BaHUSI XUMUUYECKOU
TIOCy/I0M 1 7abopaTOpHBIM 000PYZOBaHUEM.
[TpoBOAUTL BBIYUC/IEHUS TI0 YPaBHEHUSIM
XUMUUeCKUX peakiuil. CaMoCTOSTeTbHO
TJIAHUPOBATh U OCYIECTB/ISATH CBOIO
M03HaBaTe/bHYIO [esiTe/IbHOCTD; IPUHUMATD
aKTUBHOE y4acCTHe B IPYIIIOBOM yueOHOU
JlesITe/TIbHOCTU

2.2

Mertasnbl

23

PackpbIBaTh CMBIC/I U3y4YaeMbIX TOHATUN
(BBIENATH UX XapaKTepHbIe MPU3HAKU) U
NIPUMEHSTh 3T MOHATHS NPY OITMCAHWU COCTaBa
Y CTPOEHMSI HeOPraHWYeCKHX BelecTB, /s
00BbsICHEHUST OT/|e/TbHBIX (DAaKTOB U SIBIIEHUM.
OOBsICHATH 0011IMe 3aKOHOMEPHOCTH B
V3MeHeHU! CBOWCTB 3/IeMEHTOB — METa/I/IOB U UX
COeIMHeHMI C YUETOM CTPOEHMS X aTOMOB U
nosioxkeHust B [leproiuueckoil cucreme
XUMHUYeCcKux 371eMeHTOB /1. V1. MeHnzieneesa.
XapakTepu30BaTh (OMMCHIBaTh) 00IIHe
XUMUYEeCKHe CBOMCTBA MeTaslyioB, X BaXKHENIIINX
coeZIMHeHU, TIOATBepP K/iasi 3TO OMKUCaHue
rip¥MepaMu YpaBHEHUI COOTBETCTBYHOIIUX
XUMHAYeCKUX peakivii; MpruMeHeHre MeTaslyIOB B
pa3/InYHbIX 06J1aCTSIX MPAaKTUUeCKOM

https://fipi.ru/otkrytyy-bank-

zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti
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JlesITeTbHOCTH UesIoBeKa, a TakKyKe HMCII0/Ib30BaHUe
UX JIJIs1 CO3/JaHusI COBpEMEeHHBIX MaTeprasioB U
TeXHOMOTMM. OMUCHIBATH CITIOCOOBI 3aII[UThI
MeTaJI/IoB OT KOPpO3uM. PackphiBaTh CYILI[HOCTh
OKHC/TUTEeTbHO-BOCCTAaHOBUTE/TbHBIX peaKIvii
TOCPe/ICTBOM COCTaB/IeHUS 37IeKTPOHHOT'O
OaslaHca 3TUX peakiyii. [IpOBOUTE peakIu,
TIOZITBEP K 1atollie XapaKTepHble CBOMCTBA
M3y4aeMbIX Bell[eCTB, paCclio3HaBaTh OIMBITHLIM
MyTéM MOHbI METAJIJIOB, IPUCYTCTBYIOLLIVE B
BOJHBIX pacTBOpax. I[IpoBOAUTE M OMUCHIBATH
XUMUUYECKUH SKCTIepuMeHT (labopaTopHbie
OTIBITHI U TIPAKTHYECKHEe pab0Thl); MPe/ICTaB/IATh
pe3yabTaTbl XUMUYECKOTO SKCIIepUMEHTa B
dhopMe 3arvcy ypaBHEHHUI COOTBETCTBYIOIIUX
peakLyii U [iefaTh BbIBOJbI HA UX OCHOBE.
CrnefoBaTh paBU/IaM MOJIb30BaHUST XUMUUECKOU
TIOCy /10U 1 1abopaTOpHBIM 000PYI0BAaHHEM.
[TpoBOAUTDL BBIUMC/IEHUS TIO YPAaBHEHUSIM
XUMUUYECKUX peakluid. CaMoCTOsTe/TbHO
TJIaHUPOBATh U OCYILeCTB/ISTh CBOIO
M03HaBaTeJ/IbHYIO [leATe/IbHOCTh; TIPUHUMATh
aKTHUBHOE yJacTHe B TPYIMITOBOM yueOHOM
JlesITeTbHOCTH

Nroronopasgeny

54

3.1

MeTo/1bI MO3HAHUS B
XAMUA. XUMUS U )KU3Hb

PackpbIBaTh po/ib XMMHUHU B PeLleHUN
SHepPreTUUeCKUX, CbIPbEeBbIX U 3KOJIOTMYeCKUX
npo6sieM yesioBeYeCTBa, OMUCHIBATH OCHOBHbIE
HarpaB/ieHUs] pa3BUTHSI XUMUUECKOW HayKU U

https://fipi.ru/otkrytyy-bank-

zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti
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TexXHOJIoruU. [IprMeHsITh TpaBuU/ia 6e301macHoOro
oOpairieHusi C BellleCTBaMH, UCIIO/Tb3yeMbIMU B
TIOBCeJTHEBHOM JKM3HU; a TaK)Ke TIpaBUIa
0e30I1acHOTO TOBeIeHUS B IIe/IsIX cOepeskeHust
3/10POBbS M OKPYKatolllel TIPUPOJHOM CpeJibl;
TOHKMMAaTh OTIACHOCTh BO3/IeHICTBUSI Ha >KUBbIE
OpraHU3MbI OTpe/le/IeHHBIX BeleCTB, CMbIC/I
nokazaress [TJK, 1osicHATE Ha MpUMepax
Croco0bl YMEHBIIIEHUS U TIPeJOTBPAL[eHUsT UX
BpEJHOI0 BO3/ieiCTBUSI. AHAU3UPOBATh U
KPUTUUYECKH OIleHHBaTh MH(OPMAIHIO,
CBSI3aHHYIO C XUMHUECKUMH TIPOI[eCCaMU U UX
BJ/IMSTHMEM Ha COCTOSIHUE OKPY>Karolllel cpefibl.
Wcrnonb30Bath moJiyueHHbIe 3HaHUS U
Tripe/icTaB/eHUs 0 cdepax JesaTebHOCTH,
CBSI3aHHBIX C HAYKOW U COBpeMeHHbIMU
TeXHOJIOTUSIMU, KaK OCHOBY [IJisl OpDUEHTAl[UU B
BbIOOpE CBOe Oyyliei mpodeccuoHaIbHON
JiesiTeIbHOCTU. VICIo/ib30BaTh CUCTEMHbIE
XUMUUYECKHe 3HaHUS [/ O0BSCHEHUS U
TIPOrHO3UPOBAHUS SIBJIEHU, UMEIOIINX
eCTeCTBeHHOHAYUHYIO IPUPOAY,
TIPOrHO3UPOBaTh, AaHA/TM3UPOBATh U OL[€HUBATh C
TO3UI[MH 3KOJIOTHUYeCcKoi 6e30MacHOCTH
roc/ie/ICTBUs OBITOBOM U MPOM3BO/ICTBEHHOM
JlesiTeTbHOCTU YesioBeKa, CBsI3aHHOM C
riepepabOTKOM BelleCTB; UCTIOMb30BaTh
TI0JTyYeHHbIe 3HaHUS [I7Is IPUHSATHUS] TPAMOTHBIX
peliieHui Ipob/ieM B CUTYaLUsX, CBS3aHHBIX C
xumMyen. [TpuHUMaTh ydacTre B 00CY)KIEeHUN

http://school-
collection.edu.ru/catalog.
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npo6sieM XMMUYEeCKOW U 3KOJIOTHYeCKOi
HarpaB/IeHHOCTH, BbICKA3bIBaTh COOCTBEHHYHO
TO3ULIMIO TI0 TIpobJIeMe U MpejiiaraTh
BO3MOJKHBIE MYTH €€ pellleHust

Wtoronopasgeny

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME
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IIpunoxenue
KTTI no ki1accam Ha 2023-2024 yueOHbIH roj

1.KTTII gns 10 knacca (yuutens CenuiieBa M.B.)
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