PABOYAS ITPOTPAMMA
yueOHOro npeamera « Xumus. YrIy0JIeHHbI YPOBEHb»

st ooyuarorxcst 10 —11 kmaccos

ITOSICHUTEJIBHAS 3AIIMCKA

Pa6ouast mporpaMmMa 1o XMMMM Ha YPOBHE CpemdHero obiiero obpasoBaHus paspaboTaHa
Ha ocHoBe DemepasibHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpasoBanuu B Poccuiickoi
®depepatvn», TpebOBaHMII K pe3yjbTaTaM OCBOeHMs ¢emepaabHOV 0Opa3oBaTeIbHOM
nporpaMmbl cpenHero obiero o6pasoBanusa(P@OIT COO), npencraBiaeHHbIX B DemepasbHOM
rocygapctBeHHOM o6pasoBarenbHOM cranmapre COO, c¢ yuérom Konuemnimu mnpenomaBaHus
yuebHOro mpeaMera «XuMMSI» B 0OOpa30OBaTeNIbHbIX opraHmsaumsax Poccuiickon Depepaiinm,
peanu3ylonx OCHOBHbIe 0Opa3oBaTe/bHbIE MMPOrPAaMMbI, ¥ OCHOBHBIX IMOJIOKeHU «CTparernn
pasBuTusi Boctutauusi B Poccuiickoit @enepatiun Ha mepuop, 1o 2025 roma» (Pacmopsikenue
[TpaButenbcTBa PD ot 29.05. 2015 Ne 996 - p.).

XumMus Ha YpOBHe YIVIYOJEHHOTO WM3yYeHUS 3aHMMaeT BajkHOE MeCTO B CHUCTEMeE
€CTeCTBEHHO-HAayyHOro o6OpasoBanus yuammxcs 10-11 wmaccoB. Wsyuenme mnpemmera,
peanuzyemMoe B YCIOBMAX AUMQGEpPEeHIMPOBAHHOTO, MPOMWIHLHOTO OOyuYeHus, IMPU3BAHO
obecreunTh 06IIE0OPA30BATENIBHYIO ¥ OOILEKYJIbTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIIKOJIbI,
HEOOXOAVMYIO [JIST afanTalyuy MX K ObICTPO MEHSIOIMIMMCS YCJIOBUSIM JKU3HM B COLIMyME, a
TaKXke [JId TMPOAO/IKEHMST OOydyeHMs B OpraHmsanusix IpodecCcroHaTbHOrO oOpa3oBaHMs, B
KOTOPBIX XUMMUSI SIBJISIETCSI OTHOM U3 TIPUOPUTETHBIX AUCIMUTIINAH.

B mporpamme 1o XumuM HasHaueHMe IMpeaMera «XUMMKS» IIOJyYaeT IOIPOOHYIO
VMHTEpIIpeTaliMi0 B COOTBETCTBMM C OCHOBormojaramommmyu mnonoxkenusimu @r'OC COO o
B3aMMOOOYCJIOBJIEHHOCTH 1IeJIel, COAePsKaHMs, Pe3yIbTaTOB OOy4YeHNs] U TpeGOBaHUI K YPOBHIO
MOATOTOBKYM  BBIMTYCKHUKOB. CBUIIETEJILCTBOM TOMY SIBJISIIOTCSI CJIEAYIOIIME BBIOJHSIEMbIE
MIPOrpaMMOM IO XUMUM (PYHKINA:

* yHpOPMALMOHHO-METOAMYECKass, peaju3anys KOTOpoi obecreunBaeT IOJyUYeHe
MIpeICTaBJIEHUsT O LIeJISIX, COAEepsKaHuM, OOIel cTparernu OOydeHMs, BOCIIMTAHUS U
pasBUTHS OOYUYAIOIIMXCSI CPelCTBaMM TpeaMeTa, M3yuyaeMoro B paMKaxX KOHKPETHOT'O
npoduis;

®  OpraHM3alMOHHO-TIAHUPYIOIIAS, KOoTOpast npeayCcMaTpuBaeT ornpefiesieHe:
IPUHIUIIOB ~ CTPYKTYPUPOBAaHMSI ¥  TIOCTAE[OBATENIbHOCTM  U3Y4YeHUs] y4eOHOTO
Marepuasia, KOJMUYECTBEHHBIX ¥ KaueCTBEHHBIX €ro XapaKTEePUCTUK; IMOAXOMIOB K
GbOpPMUPOBAHMIO COMEPsKATENIbHOVM OCHOBBI KOHTPOJISI M OIEHKM OOpa3oBaTEbHBIX
OOCTYDKEHMII OOyJarolMxcsl B paMKaxX WMTOTOBOM arTectauyuy B (opmMe eauHOTO
roCyJIapCTBEHHOT'O 9K3aMeHa 0 XVUMMUA.

[Tporpamma aj1s1 yriry6I€HHOTO U3YUEeHUST XUMUMA:

®  YCTaHAB/IMBAET MHBApMAHTHOE MPeIMETHOEe COepiKaHye, 00s3aTebHOe ISl U3YUYeHUST
B paMKaxX OTOeJbHBIX  Tpodwuaen, MpemycMaTpUBaeT  paclpeneseHune U
CTPYKTYPUPOBaHME €ro 1o KjaccaM, OCHOBHBIM COJepyKaTeJIbHbIM JIMHMSIM/pasesiam
Kypca;

® [aéT MpUMepHOe paclipefiesieHre y4yeOHOro BpeMeHM, PEKOMEHIYEMOTO JIs U3YUEeHUsT
OT[IeJIbHBbIX TEM;

® [pemiaraeT NPUMEPHYIO IOC/TIEIOBATEIbHOCTb M3YUeHMs] y4eOHOTrO maTepuana C
YUYETOM JIOTUKM TTOCTPOEHMST Kypca, BHYTPUITPEAMETHBIX Y MEKITPeIMETHbBIX CBSI3€il;



® a€T MEeTOAMYECKYI WMHTepIpeTanyio Iejei U 3ajay M3ydyeHus IpeaMeTa Ha
yry6JEHHOM YpPOBHE C YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CpPETHEro
06111ero0 06pa3oBaHys, COMEPKATEIBHON XapaKTEPUCTUKY TUIAHUPYEMbBIX Pe3yJIbTaTOB
OCBOEHMSI OCHOBHOM 0Opa3oBaTebHOM IPOrpaMMbl CpemHero ooiiero o6pa3oBaHMS
(IMYHOCTHBIX, METANpeIMEeTHbIX, MMPEeIMETHBIX), @ TaK)Ke C YYETOM OCHOBHBIX BUIIOB
y4eOHO-TI0O3HABATEIbHbIX IECTBUI OOYYalollerocss IO OCBOEHMIO COAEpPsKaHMUS
nmpeaMera.

[Io BcemM Ha3BaHHbBIM TO3MLMSIM B IpOrpaMme IO XUMUM TIpeIyCMOTpeHa
MIPeeMCTBEHHOCTb C OOyueHMeM XMMMUM Ha YpOBHE OCHOBHOTO o0illero oOpa3oBaHus. 3a
npefesamMy  yCTAHOBJIEHHOV TIPOrpaMMOl [0 XUMMMM  OOsI3aTesbHOVM  (MHBApMaHTHOM)
COCTAaBJISIONIEN COMEePsKaHMSI YUeOHOro mpeaMeTa « XMMMSI» OCTAETCS BO3MOXXKHOCTDb BbIOOpa €ro
BAapMAaTMBHOM COCTAaBJISIOIIEN, KOTOPast JO/KHA ONPeessiTbCS B COOTBETCTBUM C HAIlpaBIeHNEM
KOHKPETHOTO mpodwist o6yueHus.

B coorBerctBuM ¢ KoHuentyanbHbIMM mnoyiokeHusmu PI'OC COO o HasHaueHUU
IpeMeTOB 6a30BOr0 U yITyOJIEHHOTO YPOBHEN B crucTeMe aub@epeHIMpoBaHHOIO O0yUYeHMs Ha
YpOBHe cpeJHero obiiero o6pasoBaHMsi XMMMUS Ha YPOBHe YIyOJIEHHOTO M3YyueHMs HaIlpaBJieH
Ha peanu3aliuio IPEeeMCTBEHHOCTM C TOCJIEQYIOINIMM 3TalloM IOJyYeHUsI XUMMUUYECKOTO
00pasoBaHMSI B paMKax WM3Yy4YEHUS CIIeIMaJbHbIX €CTEeCTBEHHO-HAYUYHbIX M XUMUUYECKUX
IUCIIUIUIVH B BY3aX M OpraHU3alusIX CpeaHero npodeccnoHaabHOro obpasoBanus. B aToi cBsi3n
u3yueHme mpegMera «XMMMS» OPUEHTMPOBAHO TMPEMMYIIECTBEHHO Ha paclIMpeHue u
yrybieHne TeOpeTMUYeCKOM ¥ TPAKTUUECKOM IOATOTOBKM OOYYaIOIMIMXCS, BBbIOPABIIMX
OmnpeesEHHbIN TPOoGWIb OOyUeHNMs], B TOM UMC/Ie C TEPCIEKTUBONM MOCIEIYIOIEro MOTyYeHMs
XMMUYECKOTO 06pa3oBaHMs B OpraHmM3anmsx nmpodeccruoHaabHOro obpasoBanus. Hapsmy ¢ aTum,
B cBere TpeboBanuit PI'OC COO K maaHMpyeMbIM pe3yjbTaTaM OCBOeHMS (deaepaabHOM
00pa3oBaTeIbHOM IPOTrpaMMbl CpPeIHEro OOIero oo6pas’oBaHMS M3ydeHMe IpeameTra « XUMMUSI»
OPUMEHTMPOBAHO TAKKe Ha pellleHNe 3a/1au BOCIIMTAHMS M COIMATbHOTO Pa3sBUTHUSI OOYYAIOIINMXCS,
Ha opmMupoBaHMe Y HUX OOIIeMHTEe/VIEKTYaJbHbIX YMEHMIA, YMEHUI palioOHAIM3aluy yue6GHOTo
Tpyga ¥  OOOOIIEHHBIX CIOCOOOB  [EATENBbHOCTY, WMEIIMX  MEKAVCIUTUIMHAPHBIN,
HaAIpeaMeTHBIN XapaKTep.

CocTaBigOIIMMM TIpeaMeTa «XMMMUSI» Ha YPOBHE YIVIYGJEHHOIO M3YUEHMS SIBJISTIOTCS
yriy6aéunbie Kypebl — «Opranmueckas xumus» u «O61ias 1 HeopraHudeckas xumusi». [Ipu
orpezie/ieHN TMOAXON0B K OTOOPY M CTPYKTYPHOM OpraHM3alyy COAEPSKaHUSI 3TUX KYyPCOB B
mporpaMme IO XMMUM 3a OCHOBY TNpuHSTHI nosioskeHnst PT'OC COO o pasnanuusix 6a30BOro u
yIJIy6JIEHHOTO YPOBHEN U3y4eHMsI TIpeMeTa.

OcHoBy copepykauusi KypcoB «Opranmueckass xumusi» u «QOO11ass u HeopraHmdyeckast
XUMUSI» COCTABJISIET COBOKYITHOCTb IPEIMETHbIX 3HAHMI M YMEHMI, OTHOCSIIMXCS K 6a30BOMY
YPOBHIO M3y4eHMsI TpeaMeTa. JTa CUCTeMa 3HAHWUM TIOJIyYaeT OIpeIe/IEHHOEe TeOpeTMUYeCKoe
IOTIOJIHEHME,  TIO3BOJISIIONEE  OCO3HAaHHO  OCBOWUTb  CYIIECTBEHHO  OOJblMIA  OOBEM
dakTosornueckoro Marepuasna. Tak, Ha yryIyOJIEHHOM ypOBHe M3yueHMs MpeameTa obecrieueHa
BO3MOYXHOCTb 3HAUMTEJIbHOTO YBeJMUEHMS] OOBbEMa 3HAHUM O XUMMYECKMX IJIEMEeHTax U
CBOJCTBAx UX COeIVHEHMII Ha OCHOBE pacCIIVMpeHUs U YTayOJieHus MpefCcTaBJIeHu O CTPOeHUN
BEIIeCTBa, XMMUYECKOV CBSI3M ¥ 3aKOHOMEPHOCTSIX MPOTEKaHMs peakiuil, pacCMaTpPUBAEMbIX C
TOYKM 3PEHUS] XMMUYECKOV KMHETUKYU Y TepMOAMHaMUKN. VI3ydyeHne mepruoandeckoro 3aKoHa u
[lepuommueckoy  CUCTEMBI  XMMMWYECKMX  2JIEMEHTOB  06asupyeTcssi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX ITPEeICTaBIEHNSIX O CTPOEHNM aToMa. XUMUUYeCcKast CBsI3b OObSICHSIETCS C
TOUKM 3PEeHMS] SHEPreTMUeCKUX M3MEHEeHMI NMpyu e€ oO6pa3oBaHMM M paspylleHuM, a TaKKe C



TOYKM 3peHUs] MeXaHU3MOB e€ oOpaszoBaHus. V3ydyeHue TUIIOB peakiMii JOTMOJHSIETCS
dbopMMpoBaHMEM TIPECTABIEHMI 00 IEKTPOXUMUUECKUX TTPOIECCAX U JIEKTPOJIM3€E PACIIaBOB
M DPACTBOPOB BeIeCTB. B Kypce OpraHmMyeckoil XMMMM TIPUM PACCMOTPEHMM PpeaKIMOHHOM
CIIOCOOHOCTY COeAVHEHUN YIesieTcs 0c060e BHMMaHMe BOIIPOCaM 00 3IeKTPOHHBIX 3ddeKTax,
0 B3aMMHOM BJIMSTHMM aTOMOB B MOJIEKYJIaX M MeXaHM3MaX peaKIInii.
Ocoboe 3HaueHue MMeeT TO, YTO Ha COMAEpsKaHMe KypPCOB XMMUM YIJIyOJIEHHOTO YPOBHS
M3y4YeHUs] JJI1 KJIacCOB OINpeneNeéHHOro mnpoduss (TJaBHBIM 0Opa3soM Ha MX CTPYKTYpy MU
XapakTep JOIMOJHEHMI K OOIlei cucTeMe MpeIMeTHbIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEKHbIE
npeameTrbl. Tak, Hampumep, B COAep)KaHUM TIpeAMeTa [Jis KJIacCCOB XUMMKO-(U3UUECKOTO
npodusst 60JIbIIIOe 3HAUEHME OYIYyT MMETh 3JIeMEeHThl YUeOHOro Marepuasia 1Mo OOIeil XUMUN.
[Ipy wusyyeHum mnpeamera B JaHHOM CJydyae akIeHT OyaeT caejaH Ha OOIIHOCTh METOOB
MO3HAHMS, OOIIHOCTb 3aKOHOB ¥ TEOPUI B XMMMM U B (U3MKE: aTOMHO-MOJIEKYJISIPHAST TEOPUS
(MosiekysisIpHasi Teopus B (uU3MKe), 3aKOHbI COXpaHEHMsS] MacChl WM SHEPTUM, 3aKOHBI
TEPMOJIMHAMMKY, JIEKTPOJIN3a, IIPEICTaBIEHNSI O CTPOEHMM BEILIECTB U IPYTOe.
B 1O ke Bpems B cofepykaHUM MpeAMeTa IJIsl KJIaCCOB XMMMUKO-OMOIOrMYeCKOTo Mpobust
OOJIbIIINIA yIEeJIbHBIN BeC OyJeT MMeTb opraHmuyeckasi Xumusi. B sTom ciaydae mpefocTaBisieTcst
BO3MOYXHOCTb [IJIs1 60J1ee OOCTOSITETbHOT'O PAaCCMOTPEHMSI XMUMMUUECKOM OpraHu3aIum KJIeTKU Kak
O6MOJIOTMYECKOI CUCTEMbBI, B COCTaB KOTOPOV BXOHST, K IIPMMEpY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMIUbI, OEJKM, YTJIeBOMbl, HYKJIEMHOBbIE KUCJIOTHI U npyrue. [Ipu stom
3HaHMSI O COCTaBe M CBOJWCTBAaX TPEICTAaBUTENIEMl OCHOBHBIX KJIACCOB OPraHMYECKMX BEIeCTB
CJTy’KaT OCHOBOM JIJISI M3YUYEHMSI CYIIHOCTHM IPOIIeCCOB (POTOCUMHTE3a, AbIXaHMS, TTUIIIeBaPEHMS.
B miaHe dopMupoBaHMS OCHOB HAay4YHOT'O MMPOBO33PEHMS, OCBOEHMS OOIIeHayUHbIX
METO/IOB TIO3HAHMSI U OTbITA MPAKTUUECKOTO ITPUMEHEHNSI HaYYHbIX 3HAHUN M3YyUYeHue MpeaMeTa
«XuMusi» Ha YrayoJIEHHOM YpOBHE OCHOBAaHO HA MEXIIPEIMETHBIX CBSI3SIX C yYeOHBIMU
npeaMeTaMy, BXOASIIMMHM B COCTaB MpeaMeTHbIX obsiacTelt « EcTecTBeHHO-Hay4YHbIe TTPeIMEThI»,
«Matemaruka 1 nHbopmaTmka» u «Pycckuii I3bIK U JIUTEpATYypaX.
[Tpy mM3ydyeHUM y4yebHOro TpeamMera «XUMMUS» Ha YIIyOJEHHOM YpOBHE TakKKe, KaK Ha
YpPOBHE OCHOBHOI'O ¥ CpefHero obiiero ob6pasoBanus (Ha 6a30BOM YpOBHe), 3amauen
MIePBOCTENIEHHOM 3HAYMMOCTY SIBJISIeTCST (DOpMMpOBaHME OCHOB HAayKM XUMMUM KaK 00J1acTu
COBPEMEHHOTO €eCTEeCTBO3HAHMS, IPAKTUYECKON HesiTeJIbHOCTM 4YeJioBeKa ¥ OJHOrO U3
KOMITOHEHTOB MMPOBOV KyJIbTYpbl. PellleHue 9TOM 3amauy Ha YIJTYGJIEHHOM ypPOBHE M3YyUYeHUS
npeAMeTa MpeJIosaraeT peaansaiyio TakMx 1esiein, Kak:
* dopmupoBaHue MpeACTaBIEHNI: O MaTEPUATbHOM €IMHCTBE MMUpPA, 3aKOHOMEPHOCTSIX
Y TIO3HABAEMOCTH SIBJIEHMIA TIPUPOIbI, O MECTE XMMUM B CUCTEME €CTeCTBEHHBIX HAYK U
eé BemylIIen posu B obecreyeHny YCTOMUMBOTO PA3BUTHSI YeJIOBEUECTBA: B pelIeHUN
Mpo6JIeM 3KOJOTMYECKOM, SHEPreTMUYecKOi ¥ MUILEeBOM Oe301acHOCTH, B PasBUTUU
MEeIMIVHBI, CO3JaHUM HOBBIX MaTepuaioB, HOBBIX MCTOYHMKOB JHEPIUM, B
obecrieueHnn paIIOHAJIBHOTO MIPUPOIOTIOIb30BaHMS, B dbopmupoBaHuA
MMPOBO33PEHMS U OOIIEN KYJIbTYpPbI YEJIOBEKA, a TAKsKe IKOJIOTMUECKM 0O0CHOBAHHOTO
OTHOIIIEHNST K CBOEMY 3/I0POBbIO U IPUPOIHON CPeJiE;

® OCBOEHME CHUCTEeMbl 3HAHWUI, JIeXaIUX B OCHOBE XMMMUYECKOM COCTaBJIIOIIEN
€CTeCTBEHHO-HAyYHOM KapTUHbI Mupa: (yHIaMeHTaJbHbIX IIOHSITMIA, 3aKOHOB U
TEOPUI XUMMM, COBPEMEHHBIX TIPECTABJIEHMII O CTPOEHMM BEIeCTBA Ha Pa3HbIX
YPOBHSIX - aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HAZMOJIEKYJIIPHOM, 0
TePMOAMHAMMUYECKMX M KUHETUYECKMUX 3aKOHOMEPHOCTSIX IPOTEKAHUST XUMUUECKUX



peakiuif, 0 XMMUUYECKOM paBHOBECUM, PACTBOPAX M AUCIIEPCHBIX CUCTEMAax, 06 OOIIMX
HaY4YHbIX IMIPUHIOUIIAX XUMNYECKOT'O IIpoOn3BOACTBA,

dbopMupoBaHue Yy OOYYAIOMIMXCS OCO3HAHHOTO IIOHMMAaHMSI BOCTPeGOBAHHOCTU
CUCTEMHBIX XUMMUUYECKMX 3HAHMIA IJI1 OOBSICHEHMS KIIIOUEBBbIX uAel u mpobjem
COBPEMGHHOI‘/JI XUMum, nJist O6'I)HCH€HI/IF[ " TIPOrHO3MPOBAHUA HBJ’IeHI/H‘/JI, MMEeIInX
€CTeCTBEHHO-HAYUHYIO MPUPOIY; TI'PaMOTHOTO pelleHus IpobsieM, CBSI3aHHBIX C
XUMMEN, MPOTHO3MPOBAHMS, aHaiM3a M OLEHKM C TO3ULUIA  IKOJOTUUECKOM
6e30MacCHOCTU TOCAENCTBMIA OBITOBOM U ITPOM3BOACTBEHHONM NESTe/IbHOCTU UYeIOBEKa,
CBSI3aHHOM C XMMMYECKMM IIPOM3BOJCTBOM, MCIIO/Jb30BaHMEM U IIepepaboTKOM
BEILIeCTB;

yrybsieHne TpeCcTaBJIeHMA O HAy4YHbIX MeTOJaxX ITO3HAHMSI, HEeOOXOIMMBIX ISt
IPUOGPETeHNST YMEHMI OPMEHTUPOBATHCS B MUPE BEIECTB U OObSICHEHNUS XUMUUECKUX
HBJ'[eHI/II‘/JI, umeromux mecro B IIpupoge, B HpaKTMHECKOﬁ OesTeJIbHOCTU U
IIOBCEJHEBHOM KMU3HM.

B 1mraHe peanMsanuy MEpPBOOYEPENHBIX BOCIUTATENbHBIX ¥ DPa3sBUBAIOIIMX (QYHKIINI
IIeJIOCTHOM CUCTEMbI CPeIHEero OOIIero obpas3oBaHMSI MPU MU3yYeHUM MpeaMeTa «XUMMUSI» Ha
yrJIy6JIEHHOM YPOBHE 0COOYIO aKTyaJbHOCTb MPMOOPETAIOT TaKue eI U 33aUi, KaK:

BOCIIMTaHMe YOEKIEHHOCTY B ITO3HABAEMOCTM SIBJIEHMII TPUMPOIbI, YBaXKEHUS K
MPOLIeCCYy TBOPYECTBA B 0O0JIACTM TEOPETUUYECKMX U TPUKIATHBIX MCCIIENOBAaHUI B
XuMuM, GOpMUPOBaHNE MUPOBO33PEHMSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHUA HaYKI/I;

pasBuUTHE MOTMBALMM K OOYUYEHMIO M ITO3HAHMIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMSI OOIIeUe/I0BeUeCKUX I€HHOCTEI;

pa3BuTue IIO3HaBATEJIbHbBIX MHTEpPEeCOB, MHTEJIJIEKTYaJIbHbIX " TBOPUYECKUX
CIIOCOOHOCTEN OOYYaloIIMXCsl, (OPMUPOBAHME Y HUX CO3HATEIbHOI'O OTHOIIEHUS K
CaMOOOPa30BaHUIO ¥ HENMpPephbIBHOMY OOPa30BAHMIO KaK YCJIOBUIO YCHEITHON
mpodeCcCHOHAILHOM U OOILLIECTBEHHOM [esSTe/IbHOCTM, OTBETCTBEHHOI'O OTHOILIEHUS K
CBOEMY 3[I0pOBBIO ¥ MOTPEOHOCTH B 3OPOBOM OGpase >KU3HIA;

dbopMupoBaHKe YMEHMII ¥ HaBBIKOB PasyMHOrO IIPUPOMIOIO/Ib30BaHMsl, pPa3sBUTHE
9KOJIOTMYECKOM  KYJbTYpbI,  IpUOOpeTeHMe  OIbiTa  OOIEeCTBEHHO-II0JI€3HOM
9KOJIOTMYECKOM [IeSITeIbHOCTH.

OO6r11iee yMCIO0 YacoB, MPEAYCMOTPEHHBIX IJIS1 U3Y4YeHUs XMMUM Ha YITyOJeHHOM YpOBHE
cpenHero obiero obpasoBaHusi, coctasisier 204 vacoB: B 10 kimacce - 102 yvaca (3 uvaca B
Heneno), B 11 kimacce — 102 vaca (3 yaca B Hefiesio).



COJEP>XAHUWE OBYUYEHUSA
10 KJIACC

OPI'AHUNYECKASA XUMUS

TeopeTnueckue 0CHOBbI OPraHUYECKON XUMMUN.

[Ipenmer ¥ 3HaueHMe OpPraHMUYECKOV XMMMM, TMpPEACTaBJIeHNME O MHOroob6pasun
OpPraHUYeCKUX COeOUHEHMI.

OJIEKTPOHHOE CTPOEHMe aToMa YIJIepoJa: OCHOBHOE U BO30YKIEHHOE COCTOSIHUS.
BasieHTHBIE BO3MOKHOCTM aTOMa yrjiepoja. XUMMUUecKasl CBsI3b B OPTaHNYECKUX COeIMHEHUSIX.
Turnbl TMOpUAM3aLMM aTOMHBIX OopouTanein yriaepoma. MexaHusMbl 0Opa3oBaHMs KOBAJEHTHOM
CBs13U (OOMEHHBIN ¥ TOHOPHO-AKLENTOPHbI). TUIIbI MepeKpbIBaHMS aTOMHBIX opOuTanen, O- U
m-cBsisu. OnmuHapHasi, OBOMHAs M TpouHast cBs3b. CIOCOOBI pas3pbiBa CBSI3EM B MOJIEKYJIAX
opraHmMyeckux Bellects. [ToHsATHME O CBOGOAHOM paayKase, Hykieodwuie u sjiekTpoduie.

Teopust cTpoeHmsi opraHmyeckux coemyHennit A.M. DByriepoBa M CcOBpeMeHHbIE
MIPEeCTaBJIEHNSI O CTPYKTYpe MOJIEKY/l. 3HAaUeHMe TeOPUM CTPOEHMUST OPTaHUUYECKUX COEeIMHEHUN.
Monexkynsipable U CTPYKTypHble ¢opmysbl. CTpyKTypHble (OpMY/bl pa3IMYHBIX BUJIOB:
pa3BEpHYTasi, COKpallleHHasi, cKejeTHas. V3omepusa. Bwuabsl u3omepuu: CTPYKTypHas,
MIPOCTPAHCTBEHHASI. OJIEKTPOHHbIE 3(GEeKTbl B MOJEKYJaX OPraHUMYeCKUX COeTMHEHUN
(MHIyKTMBHBIV ¥ Me30MePHbIN 3G (EKTh).

[TpencraBienne o KaaccuduKamuy opraHnueckux BeiecTB. [ToHSTME O GYHKIIMOHATILHOM
rpymie. ['omosorus. I'omonoruyeckue psiabl. CucreMaTMyeckas HOMEHKIIATYPa OpraHMYeCcKUX
coenuaennit (IUPAC) u TpuBMaibHble Ha3BaHMS OTHE/IbHBIX IIPEACTaBUTEIEN.

OcobenHoct M Kilaccubukaums — OopraHMveckux  peakimit.  OKUCIUTENTBHO-
BOCCTaHOBUTEJIbHbIE pPeaKIMii B OPraHUUeCKON XUMMUNA.

OKCcIepMMeHTaIbHbIE METOMbI M3YUYEeHUST BEIeCTB M MX IpeBpallleHni: O3HaKOMJIEHME C
ob6pasiiaMy OpraHMYecKMX BeIleCTB M MaTepuajaMy Ha MX OCHOBE, OIBITHI IO IPEBPAIlEHNIO
OpraHMYecKMX BeIIeCTB Tpu HarpeBaHuu (IJIaBjeHMe, OOYIJIMBaHME W TOpPEHMe),
KOHCTPYMPOBaHME MOeJIeN MOJIEKYJT OPraHNYEeCKIMX BEIECTB.

YriaeBogopoasbl.

Ankanbl. ['oMostormueckuii psif, aakaHoB, oOiast ¢GopMyJ/ia, HOMEHK/IATypa M M30Mepus..
OJIeKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHME MOJIeKY/I aJIKaHOB, SP -TUOPUAM3AIMS aTOMHBIX
opbuTasen yriepona, O-cBsi3b. Pu3MuecKkme CBOVICTBA aJIKAHOB.

XuUMuyecKkye CBOVICTBA aJKAHOB: PeaKIMy 3aMelleHNs], M30Mepu3alun, TeruaIpupoBaHus,
IMKIN3aIUY, TMPOIN3a, KpeKuHra, ropenms. I[IpencraBieHme O MeXaHU3Me peakIui
pPaVKaIbHOTO 3aMeIleHNs.

Haxoskgenne B mpupoge. Crioco6bl MOTyUYeHNs U TPUMeHEHME aJIKaHOB.

Iuknoankaubl. Obmiast ¢popmysia, HOMeHKIaTypa U usoMmepus. OcoOeHHOCTU CTPOEHUS U
XUMUYECKMUX CBOWCTB MaJIbIX (LMKJIONPOTNAH, IMKIOOYTaH) ¥ OOBIYHBIX (LIMKJIOMEHTAH,
IIMKJIOTeKCaH) MUKI0ATKAaHOB. CIIOCOObI MOTyUYeHUsI U ITpUMeHeHMe MKI0aIKaHOB.

Anxkensl. 'oMoJiornueckuii psi, aJIKeHoB, 001Ias ¢GopMyJia, HOMEHK/IATypa. DJIEKTPOHHOE
M TPOCTPAHCTBEHHOE CTPOEHMe MOJIeKYJl ajKeHOB, Sp>-rmbpuamsanysi aTOMHBIX OpOuUTaseil
yriepoaa, O- u m-cBsisau. CTPYKTypHast 1 reomeTpuyeckasi (Iiyc-TpaHc-) usomepusi. Dusndeckue
CBOMCTBA QJIKEHOB. XMMMUECKME CBOWMCTBA: peakUMy IPUCOeOVHEHMUS, 3aMelleHusi B O
TIOJIO’KEHMe TIpY IBOVHOW CBSI3M, TojuMepusaiuu U okuciaeHus. [IpaBuino MapKOBHMKOBA.
KauecTBeHHbIe peakiyy Ha ABOMHYIO CBsI3b. CIIOCOOBI MOTyYeHNS Y TIPUMEHEeH)e aJIKeHOB.



AJikagyieHsl. Knaccubmkanmss  ankanueHoB  (COTPSDKEHHbIE,  M30JMPOBaHHbIE,
KkymyauposarHvie). (OCOOEHHOCTM  SJIEKTPOHHOTO CTPOEHUSI U  XUMMWYECKUX  CBOVICTB
CONPSKEHHBIX AMeHOoB, 1,2- u 1,4-nipucoenvuenue. [Tonumepusaims COMPSDKEHHBIX IVEHOB.
Crioco6bI TOJTy4eHUsI ¥ TIPUMeHeH)e aJIKaiYieHOB.

Aukuubl. ['oMosiormueckuin psn aJKMHOB, 06Iast GopmyJia, HOMEHKIATYpa U M30MepHs.
OJIEKTPOHHOE ¥ TMPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJ aJKMHOB, Sp-TMOpUIM3ALMS aTOMHbBIX
opbutanenn yriepoga. Pusuueckue CBONCTBA aJIKMHOB. XMMMUUECKME CBOMCTBA: peaKIyuyu
MIPUCOEAVIHEHNSI, IUMEePU3AIM U TpuMepusalmu, okuciaeHusi. KucjioTHble CBOMCTBA aJKUHOB,
MMeIOIIMX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBeHHbIe peakiiMy Ha TPOMHYIO CBsI3b. CriocoObl
TIOJTyYeHMsI ¥ TIpMMEHeHMe aJIKMHOB.

ApoMaTtnueckue yriieBoiopobl (apeHbl). ['omosiormueckuin psig apeHoB, obiras Gopmyia,
HOMEHKJIATypa U M30Mepusl. DJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHMe MOJIEKYJIbl GeH3071a.
®dusnyeckne CBOMCTBA apeHOB. XMMMYECKME CBOMCTBa OeH30/7a M €ro rOMOJIOTOB: peakIuu
3amelleHss B OEH30JIbHOM KOJIblie M YIJIEBOOOPOJHOM paAyKaje, peakiuu MpUCOeOUHEHUS,
OKMCJIeHre ToMoJioroB 6eH3osia. [IpencraBieHne 06 OpUEHTUPYIOIIEM EeMCTBUM 3aMecTuTesen
B OEH30JIbHOM KOJIblie Ha IMpUMeEpe aJIKUJIbHBIX PaAuKaJIoB, KapOOKCUIbLHOM, TMAPOKCUIBHOM’,
aMMHO- ¥ HUTPOT'PYIINbI, aTOMOB TajioreHoB. OCOOGEHHOCTM XUMMUUYECKUX CBOWCTB CTUpPOJIA.
[Torumepusaimsa  ctuposa. CrocoOGbl  TOJMyYeHMST UM [PUMEHEHMe  apOMaTUYeCKUX
YIJIEBOJOPOZOB.

[Tpuponusbii ras. IlonyTHbie HedTsHbIe rassl. HedTb 1 eé npoucxoxkmenve. KameHHbIN
Yrojsib ¥ TPOOYKTbI ero mnepepabotku. Criocobsl mepepaboTkyu HedTH: MeperoHka, KPEKMHT
(TepMMUYECKUI, KaTaJIUTUUECKNUN), pubOpMUHT, Iposm3. IIpomyKkTel mepepaboTku HedTH, UX
MpMMeHeHMe B IPOMBIIIJIEHHOCTU U B OBITY.

['eHeTnueckast CBSI3b MEKAY Pa3IMYHBIMU KJIaCCAMU YTJIEBOJIOPOAOB.

OJIEKTPOHHOE CTpPOEHMe TaJIOTeHITPOU3BOIHBIX YIJIEBOAOPOAOB. Peakiiuy 3ameliieHuUs
rajoreHa Ha TUAPOKCOTPYIITY, HUTPOTPYIITY, IMAHOTPYMIy, amMuHorpymmy. [leiicTBue Ha
raJIoTeHNPOM3BOAHbIE BOAHOTO M  CIMPTOBOTO pacTBopa Iénoun. BsaumopmeiicTBue
JUTajJoreHaJIKaHOB C MarHMeM M LUHKOM. [loHSITMe O MeTaysioopraHMueckux COeaVHeHMSIX.
Vcronb3oBaHmue TaJOre€HIIPOM3BOAHBIX YTIJE€BOJOPOIOB B OBbITYy, TEXHMKE U TPU CUHTE3e
OpraHNYecKuX BelecTB.

OKCIepMMeHTallbHble MeTOHIbl M3y4YeHMs] BelleCTB U WUX TMpeBpalleHuin: u3ydyeHue
busmMueckux  CBOMCTB  YIJI€EBOJOPOJAOB  (PacTBOPMMOCTb),  KAUeCTBEHHBIX  peakIui
YIJIEBOAOPOAOB PA3IMUYHBIX KJIACCOB (0OeciiBeuBaHue OPOMHOM WM MOAHOM BOIbI, pacTBOpa
MepMaHraHaTa Kajius, B3aMMOJENCTBME aleTujeHa C aMMMAyHbIM pPacTBOPOM OKCHIA
cepebpa(l)), kauecTBeHHOe OOHApysKeHMe YTJepoaa M BOAOPOJa B OpPraHMYECKMX BeIecTBax,
NoJTyyeHre STWIeHa M M3yuyeHMe ero CBOWCTB, O3HaKOMJeHue ¢ Koyuiekumsimu «Hedtb» n
«Yroap», ¢ oOOpasllaMM IUIaCTMAacC, Kay4yKOB M PE3MHbI, MOJENMPOBAHNE MOJIEKYJI
YIJIEBOAOPONOB U IaJIOTeHIPOU3BOIHBIX YTI€BOJOPOIOB.

Kucnopoacopepikaiye opraHuYecKue CoeIHeHMsI.

[IpenenbHble omHOaTOMHbIe ChUPTbl. CTpoeHMe MoJieKysa (Ha TpUMepe MeTaHola WU
sTaHosa). ['oMosoruueckuit psia, obias ¢popmyJia, u3omepusi, HOMEHKJIaTypa U Kiaaccupuraims.
®dusnyeckne CBOMCTBA IMpeNebHbIX OTHOATOMHBIX CIIMPTOB. BomopomHbie CBSI3UM MEXIY
MOJIEKYJIAaMM  CIIUPTOB. XMMMUYECKME CBOMCTBA: peakluy 3aMelleHus, JeruapaTaiiumn,
OKMCJIEHUSI, B3aMMOAENCTBME C OPTaHNUECKUMY U HeopraHnuecKumu Kucioramu. KauecrBeHHas
peakimsi Ha OJHOATOMHbIe CIMPTHI. JleliCTBME 3TaHOJa M MeTaHOJIa Ha OpraHu3sM 4YesoBeKa.
Crioco6bI ostyueHus ¥ pyuMeHeHre OIHOATOMHbBIX CIIMPTOB.



[TpocTbie adupbl, HOMeHKIaTypa U usomepusi. OCOOeHHOCTU GU3UYECKUX U XUMUYECKUX
CBOJICTB.

MHoroaToMHble COUPTBI — STWIEHTJIMKOIb U TMIepuH. Dusnveckue M XUMUUECKUE
CBOMCTBA: peakuMy 3aMelleHus], B3aMMOIENCTBME C OPraHMYeCKMMM U HEOPraHMYeCKUMMU
KUCIOTaMM, KaueCTBeHHas peakiysl Ha MHOTOATOMHbIe crupThl. [IpemcraBiieHne o MexaHMU3Me
peakimii HyKJ1IeohuIbHOTO 3ameltieHus. [lericTBue Ha opranusM yejoBeka. CriocoObl OJTyYeHNsT
Y TIpYMEeHEeHVe MHOTOATOMHBIX CIIMPTOB.

®enon. CTpoeHne MOJIEKYJIbI, B3aMMHOE BJIMSIHME TUIPOKCOTPYIIIbI M OEH30JbHOTO SIpa.
®usnyeckne cponcTBa (peHosa. OCOOEHHOCTM XMMUYECKUX CBOMCTB deHosa. KauecTBeHHbIe
peakiuy Ha ¢eHos. TorcuuHocTh ¢eHosma. Crocobbl TMOMyYeHUST M TpuMeHeHue GdeHoa.
deHonbopmMambaeruaHas CMoJIa.

Kapb6oHwibHble coegyiHEHUSI — QIbJeruAbl ¥ KETOHbl. ODJIEKTPOHHOE CTpOEeHue
KapOOHWJIbHOM TpyIIbl. ['OMOJOrMYeckme psabl aabIerMaoB UM KETOHOB, oOias ¢opmyiia,
u3oMepusi M HoMeHKjaTypa. Dusnyeckue CBOWCTBA aJbAErMIOB UM KETOHOB. XUMUUYECKME
CBOMCTBA aQIbJETUIOB ¥ KETOHOB: peakiuyu mnpucoenvHeHus. OKUCIeHNWe albAeruios,
KavyeCcTBEeHHbIe peakiuy Ha anbaeruabl. CrocoObl MOTydYeHUs] M TMpUMEHeHMe ajbJerugoB U
KETOHOB.

OnHOOCHOBHBIE TIpee/ibHble KapOOHOBbIE KUCIOThI. OCOOEHHOCTM CTPOEHUSI MOJIEKYJI
KapOOHOBBIX KMUCJIOT. M3omepusi M HOMeHkKiaTypa. Dusmueckue CBOWCTBA OJHOOCHOBHbBIX
npeesbHbIX KapOOHOBBIX KUCIOT. BomoponmHble CBSI3M MeKAYy MOJEKyJIamMy KapOOHOBBIX
KUCIOT. XMMMWYECKME CBOVCTBA: KUCJIOTHBIE CBOMCTBA, peakius sTepuduKanmy, peakiuu C
y4acTHeM YIJIeBOJOPOAHOTO pamykaga. OcoGeHHOCTY CBOVICTB MypaBbMHOM KUCIOTHI. [ToHATME
O MPOM3BOAHBIX KAPOOHOBBIX KMUCJIOT — CJOKHBIX 3dupax. MHoroo6pasme KapOOHOBBIX KUCJIOT.
Oco6GeHHOCTM CBOVICTB HENpeesIbHbIX ¥ apOMaTMUeCKMX KapOOHOBBIX KUCJIOT, TMKAPOOHOBBIX
KUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencraBuTeny BBICHIMX KapOOHOBBIX KUCJIOT:
CTeapMHOBas, MAJbMUTMHOBAS, OJIEMHOBAs, JAuUHONe8ds, JUHOAEH08dss KUCIOThL. CIIOCOObI
TIOJTyYeHMsI ¥ TIpMMeHeHVe KapOOHOBBIX KUCIIOT.

Cnoskubie 3¢upbl. ['omonmornuecknii psig, obmas dhopmysia, u3omepust ¥ HOMEHKJIaTypa.
®dusnyeckne u XMMMUUIECKMEe CBOVICTBA: TUIPOJIN3 B KMUCJION U IIIEJIOUHONM Cpefie.

JKupbl. CtpoeHne, busnueckue M XUMUUYECKME CBOVICTBA SKMUPOB: TUIAPOJIU3 B KUCION U
1esiouHou cpefe. Oco6eHHOCTY CBOVICTB SKMPOB, COMEPKAIIMX OCTAaTKM HENPEAETbHBIX JKUPHBIX
KkucyoT. JKupbl B mpupojie.

MpbU1d KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOIIIee AeCTBIE.

Oo6miast xapakTepucTuka yrieBomoB. Kiaccubwmkaums yriaeBogoB (MOHO-, IU- U
nosmmcaxapuabl). MoHocaxapuabl: TJIIOKO3a, (GPyKTO3a, TaJakTo3a, pubo3a, ae30Kcupubosa.
®usnueckne CBOMCTBA UM HaxoxneHue B mnpupoge. DorocuHTes. Xumuyeckue CBOWICTBA
[JIIOKO3bI: peaklMy C Y4YacTMeM CIMPTOBBIX WM aJbJAETUAHON TPYMI, CIOUPTOBOE U
MOJIOUYHOKMCIOe OposkeHue. [IpMMeHeHMe TJIIOKO3bl, €€ 3HAUeHue B JKU3HEIeATEeTbHOCTU
opranm3ama. [lucaxapumbl: caxapo3a, MajgbTO3a M JIaKTO3a. BoccTaHaBiaMBawIINMe U
HEeBOCCTaHaB/IMBAIOIIMe mucaxapuabl. ['maponms aucaxapumoB. HaxokpeHue B mpupope u
npuMeHenue. Ilosmcaxapuabl: Kpaxmasi, TJMKOreH U 1esunosno3a. CTpoeHMe MaKpOMOJIEKYJT
KpaxMayia, TJIMKOT€Ha W LeJUTi0o3bl. Dusnueckume CBOWCTBA Kpaxmajga U IeJITIOJIO3bI.
XumMuyeckre CBOMCTBA Kpaxmasa: TUApPOJU3, KaueCTBEHHAs peakuus C MOAOM. XUMMUUYeCKue
CBOMCTBA LIeJIUTIONIO3bI: TUAPOJIN3, TToTydeHe 3(UpoB 1esTt0s103bl. [ToHSITHE 06 MCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIN IIENK).



OKCIIEPUMEHTA/IbHbIE METOIbl M3YYEeHMs BEIIeCTB M UX IMPEBPallleHUII: PacTBOPUMOCTD
pasJIMUHBIX CIMPTOB B BOJE, B3aMMOIENCTBME 3TaHOJIAa C HATpUEM, OKMUCJIEHME STUTIOBOrO
ClMpTa B aJbJeruj, Ha PacKaJiéHHOM MeIHOM IIPOBOJIOKE, OKMCJIEHMe STUJIOBOrO CIMpPTa
INXpoMaToM Kajus (BO3MOXXHO MCITOJIb30BaHMEe BUIeOMaTepUaIOB), KaueCTBEHHbIE peaKkluy Ha
anpaeruabl (¢ rugporcumom nuammunacepebpa(l) u rugporceumom menu(1Il)), peakimst rauiepmHa
¢ rugpokcuagom meau(Il), xuMudeckme CBOMCTBA PacTBOpPa YKCYCHOM KUCJIOThI, B3aMOZEMCTBIE
pacTBopa IJoKo3bl ¢ ruapokcumom menu(Il), BzammopeiicTBue KpaxMayia C MOJOM, pelleHye
9KCIIepUMMEHTAJIbHBIX 3aJa4 10 TeMaM «CrupThl U peHosbl», «KapboHoBbie KCI0ThI. CI0KHBIE

3bupbI».
A3oTcoaepikaiiye opraHuyecKkme CoeMHEeHUsI.
AMMHBI - OpraHMuyeckue TMpOM3BOAHbIE ammuaka. Kiaccubwukaiyuss  aMUHOB:

amdaTnvecKe M apoMaTMuyecKye; mepBuYHbIe, BTOPUYHbIE U TpeTuuyHbie. CTpoeHMe MOJIEKYII,
obmrast Gopmysa, usomMepusi, HOMEHKJIAaTypa U (GU3MYECKre CBOMCTBA. XMMMUUYECKOe CBOVICTBA
ammdaTUIecKux aMMHOB: OCHOBHbIE CBOJVICTBA, aJKUJIMPOBaHME, B3aMMOIENCTBME ITePBUYHbBIX
aMMHOB C a30TUCTOM KuciaoTon. Conm aJKuIaMMOHMS.

AHWIVH — TIpeICTaBUTe/Ib aMMHOB apoMaTtuieckoro psina. Ctpoenne anmanHa. BsanmHoe
BJIMSIHME TPYIIII aTOMOB B MoJjeKkyyae aHwiHa. OCOGEHHOCTM XMMMYECKUX CBOVMCTB aHMIMHA.
KauecTtBennbie peakimy Ha aHwmMH. CrocoObl TOTYyYEeHUS M TpUMeHeHMne anndaTuiecKux
aMuHOB. [TosryueHne aHmaMHA U3 HUTPOOEH301a.

Amunokuciorel. Homenknarypa u  wusomepus. OTpaenbHble TpeAcTaBUTENM -
aMMHOKMCJIOT: TJIMLIMH, ajaHuH. Dusuueckyue CBOMCTBA aMMHOKMUCIOT. XMMMUYECKUe CBOMCTBA
aMMHOKMCJIOT KaK aMQOTEPHbIX OpPraHMUECKMX COeIMHEHMI, peaKLMs IOJMKOHIEeHCaINH,
ob6pasoBaHMe TENTUIHOM CB3U. Buojornyeckoe sHaueHne aMMHOKUCIOT. CUMHTE3 U TUIPOINU3
MenTUIO0B.

Benku kak mpupomHble mnoiuMepbl. IlepBuuHas, BTOpMYHAsT M TPEeTUYHAs CTPYKTypa
6eKoB. XUMMUECKMEe CBOMCTBA OEJIKOB: TMIPOJN3, NeHaTypalus, KaueCTBEHHbIe peakiuy Ha
GeJIKN.

OKCcIepMMeHTaJlbHble METOIbl M3yYeHUs] BEIIeCTB M UX IpeBpalleHuii: pacTBOpeHue
6eJIKOB B BOJIe, JeHaTypalysi 6eJIKOB Py HarpeBaHWUM, IIBETHbIE peakIMy Ha OejKu, pelreHue
9KCIEPUMEHTA/IbHBIX 3afady II0 TeMaM <«A30Tcozepskallyie OpraHuM4yecKue COeOVHEeHUS» U
«Pacro3HaBaHye OpraHMueCcKmUx COeIHEHUII».

BbicokOMO/IEKY/ISIpHbIE COeTVUHEHUS].

OCHOBHbIE TIOHSITUSI XMMMM BBICOKOMOJIEKYJ/ISIDHBIX COEIWHEHUI: MOHOMEp, IIOJMMeED,
CTPYKTYpPHOE 3BEHO, CTeleHb TMOJMMEPU3alNY, CPemHsIsT MoJyeKyssipHas Macca. OCHOBHbIE
METO[IbI CMHTE3a BICOKOMOJIEKYJISIPHBIX COeIMHEHNUN — TIOJIMMEPU3aLMS U TTOJIMKOHIeHCAIs.

[TonmepHbIie MaTepuaIbl. ITnacTmaccel (monmmaTHIIEH, TTOJIUTIPOTIVIJIEH,
TTOJIMBUHWIXJIOPU/, MTOJIUCTUPOJI, MOJIMMETUIMEeTaKpPIUIaT, MOJIMKAapOOHATHI,
nomaTuiIeHTepedTanar). Y Tuansaius U nepepaboTka IIacTHKa.

DjlacToMepbl:  HaTypalbHBIM  Kay4yyK, CHHTETMUYECKMEe Kayuyku (OyTaJyeHOBBIN,
XJIOPOITPEHOBBIN, U30TTPEHOBBIN) U CUIMKOHBI. PesnHa.

BosnokHa: HaTypasibHble (XJIOTOK, IIIEPCTh, IIEJK), MCKYCCTBEHHbIE (BUCKO3a, alleTaTHOe
BOJIOKHO), CMHTeTMYeCKMe (KaIllpoH M JIaBCaH).

[Tonmumepbl  crenMaJibHOTO  HasHaueHusl  (TedsIOH, KeBjap, 3JIEKTPOIPOBOISIIINE
MoJIMMephbI, 61opasiaraeMbie OJIMMEDHI).



OKCcrepMMeHTaIbHble METO/Ibl M3yUeHUsI BellleCTB U UX IpeBpallleHul: 03HaKOMJIeHMe C
obpastiaMy TPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIJITACTMAcC, Kay4yKoB, peIleHue
9KCIEPUMEHTAJIbHBIX 3a/1a4 1O TeMe «Pacrio3HaBaHye MIacTMacC ¥ BOJIOKOH».

Pacuétnble 3amaumn.

HaxoskaeHne MoneKyasipHOM (GOpMYJIbI OPraHMYECKOTO COeIMHEHMST TI0 MaCCOBBIM JTOJISIM
9JIEMEHTOB, BXOZSIIMX B €ro COCTaB, HAaXOXIeHMe MOJIEKY/SIPHOU (OpPMYJIbl OpraHMYeCcKOro
coenyHeHMus MO Macce (0ObEMY) MPOAYKTOB CropaHus, MO KOJIMYECTBY BellecTBa (Macce,
00BEMY) TTPOAYKTOB peaKIMM W/UIU UCXOOHBIX BEIIECTB, YCTAHOBJIEHME CTPYKTYPHOU (HOPMYJIbI
OpraHMYecKOoro BeIlecTBa Ha OCHOBE €ro XUMMUECKUX CBOMCTB WM CIIOCOOOB TOJIy4YeHUs,
orpeziesieHe OO BbIXO/Ia MMPOAYKTA PeaKIMM OT TEOPETUIECKM BO3MOKHOTO.

MeskripeiMeTHbIE CBSI3M.

Peanuzaumsi MeKIIpeAMETHBIX CBSI3el MpU M3yueHuMu opraHmdeckoin xumuu B 10 kimacce
OCYIIIECTBJISIETCSI Yepe3 MCIIO/b30BaHMEe KaK OOIIMX eCTeCTBEHHO-HAyYHBIX ITOHSITUI, TaK U
TIOHSITUI, TIPUHSITBIX B OT/I€JIbHBIX MTpeJMeTaX eCTeCTBEHHO-HayUYHOro IUKJIa.

O61me ecTeCcTBEHHO-Hay4yHble TOHATMS: SIBJIeHMe, HayuyHbI (akT, TUIOTe3a, Teopus,
3aKOH, aHaJIN3, CUHTe3, Kiaaccudukaims, HaboAeHMe, U3MepeHMe, SKCIEPUMEHT, MOJeJib,
MO epOBaHMe.

®dusmka: Mmarepusi, aTroM, 5SJIEKTPOH, IPOTOH, HEMTPOH, MOJIEKYJa, SHEpPreTUYeCKUin
YpOBEHb, BeIlleCTBO, TeJ0, OOBEM, arperaTHOe COCTOSIHME BeIecTBa, (U3MUYECKUe BEeJTNYNHbI,
eVHULIbI U3MepeHMsi, CKOPOCTb, SHeprusi, Macca.

buonorusi: kierka, opraHusM, skocucreMa, 6uocdepa, MeTaboJIM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBI M TeTepOTpOMHBIM TUII IUTaHUS, Opo’keHMe, (OTOCHHTE3, IbIXaHMe, OesKwu,
YIJIEBOADBI, SKUPbI, HYKJIEMHOBBIE KUCJIOThI, hepMEHTBbI.

I'eorpadus: mosiesHbie MCKONaeMble, TOILIMBO.

TexHonorus: nmuieBble MPOAYKTbI, OCHOBBI PAIlMOHAIBLHOTO MMUTAHMSI, MOIOILME CPEACTBa,
MaTepuasibl U3 MCKYCCTBEHHBIX I CMHTETUYECKNX BOJIOKOH.

11 KJIIACC

OBIIASI N HEOPTAHUYECKAY XUMUS

TeopeTnyeckue 0OCHOBbI XVMMMMN.

Atom. CocTaB aTOMHBIX simep. XuMudeckuii 3jeMeHT. M3oromnbl. CTpoeHMe 371€KTPOHHbIX
000JIOYEK aTOMOB, KBAHTOBbIE UMCJIA. OJHEpPreTMyeckue YPOBHM U IOAYPOBHU. ATOMHBbIE
opoutaym. Knaccubukaims XumMmdyeckux sjieMeHTOB (s-, p-, d-, f-anmementsi). Pacnpenenenne
9JIEKTPOHOB II0 AaTOMHBIM OpOUTAISIM. OJIEKTPOHHbIE KOHPUIypaluMy aTOMOB 3JIEMEHTOB
MePBOrO—YETBEPTOrO IEPUOJOB B OCHOBHOM ¥ BO3OYXKIEHHOM COCTOSIHUM, 3JIEKTPOHHbIE
KOHGUTYpaIyy MOHOB. DJIEKTPOOTPUIIATETbHOCTb.

IMepuomuueckuii 3akoH u Ilepuommyeckas cucreMa XuUMHUYecKux sjemeHtoB [I.1.
MenpeneeBa. CBsI3b IepMOIMUYECKOrO 3akoHa U Ilepuogmyeckoil CUCTEMbI XUMMUUYECKUX
9JIEMEHTOB C COBPEMEHHOM Teopuell CTPOEeHMS aTOMOB. 3aKOHOMEPHOCTM WM3MEHEHUsSI CBOVICTB
XUMMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTbIX M CJIOKHBIX BEIIECTB MO Tpymiam u
nmepuoam. 3HaueHue nepuoaudeckoro 3akona JI.1. MenpgesneeBa.

XuMudeckas CBsI3b. Bumbl XMMMYECKON CBSI3M: KOBAJIEHTHAs, MOHHAsI, MeTaJlIMuecKasl.
MexaHn3Mbl 06pa3sOBaHMsI KOBAJIEHTHOM CBSI3W: OOMEHHBIN M TOHOPHO-aKIENTOPHbIA. DHEpPrust
U OauHa cBsI3u. [1ossIpHOCTh, HAIIPaBJIEHHOCTh M HACHIILIAEMOCTh KOBAJEHTHOM CBSI3U. KpaTHbie
cBsi3u. BomopopHast cBsizb. MeskMOJIEKY/IIpHbIE B3aMMOIEICTBYS.



BasieHTHOCTh ¥ BaJIeHTHble BO3MOXKHOCTM aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPbI
MOJIEKYJI C UX TEOMETPUYECKUM CTpOeHMeM (Ha MpuUMepe COeOVMHEHUI 3JIEMEHTOB BTOPOTO
nepuosa).

[IpencraBieHne O KOMIUIEKCHBIX coenyuHeHMsX. (CocCTaB KOMIUIEKCHOTO — MOHa:
KOMIUZIEKCOOOpa3oBaTe/ib, JIMTaHAbl. J3HaueHMe KOMILIEKCHBIX coenuHeHui. [loHaTne o
KOOPAVHALMOHHON XUMUN.

BelllecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTpPOeHMsl. TUIbl KPUCTA/UIMUECKUX
PeIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[ToHsatne o aucnepcHbIX cucrtemax. VictuHHbie pactBopbl. [IpencraBieHe 0 KOMIOUIHBIX
pactBopax. Croco6sl BbIpakeHMsI KOHIIEHTpAIlMM PacTBOPOB: MaccoBasl [OJIST BEIECTBA B
pacTBope, MOJISIpHasE ~ KOHIeHTparusi.  HacellieHHbIe M HEHAcChIIIeHHble  PacTBOPBHI,
pactBopuMOCTb. Kpucrannoruaparsl.

Knaccudmkanmss ¥ HOMEHKJ/IaTypa HeOpraHMYeCKMX BeIllecTB. TpuBUaIbHble Ha3BaHUS
OTAE/bHBIX MPeJICTaBUTe e/l HEOPTraHMUeCKUX BellleCTB.

Knaccnbuxkanms xumMmmueckKnx peakiyii B HEOPraHMYeCKOM ¥ OPraHMyeckor XUMMUA. 3aKOH
COXpaHeHMsI MacChl BEIIECTB; 3aKOH COXPAaHEHMSI UM IIpeBpalleHMs] SHEPruM TPU XUMUUECKUX
peakiysix. TeroBbie 3DGeKThl XMMUUECKMUX peakiuit. TepMoxuMmuueckme ypaBHeHMs.

CKOpOCTbh XMMMWYECKOM Peaklyy, €€ 3aBMCUMOCTb OT PasIM4HbIX (DaKTOPOB. ['oMoOreHHbIE
U reTeporeHHble peakuyy. Karanms u KaTajamnsaTopbl.

O6patumble ¥ HeoOpaTuMble peakuyyu. Xumuyeckoe paBHOBecue. KoHcraHTa
XUMMYECKOTO paBHOBecusi. DakTOpbI, BAMSIOIIME HA TIOJIOXKEHME XMMMUYECKOTO PaBHOBECHS:
TeMIiepaTypa, JaBjieHMe M KOHIeHTpalMy BellleCTB, YyacTBYIOIIMX B peakuuu. [Ipuniumn Jle
[IaTenbe.

DJIeKTposuTuieckast aucconyanysi. CuabHble U cjgabble  37eKTpoymuThl. CreneHb
muccoumaimu. Cpema BOAHBIX PAaCTBOPOB: KUCJIOTHAsl, HEMTpasbHas, IeJiouHas. BomopomHbii
nokasaresib (pH) pactBopa. 'maponus coseit. Peakuyy moHHOrO 06MeHa.

OKuCANTETbHO-BOCCTAHOBUTEIbHBIE peakiuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBMUTENb. [Ipolecchl OKMC/IeHMS M BOCCTAHOBJIEHUS. BaskHeuime OKUCIATENN U
BOCCTaHOBUTE/M. MeTo[ 37IeKTPOHHOTO H6alaHca. DJIeKTPOJIM3 PACTBOPOB M PACIIaBOB BEIIECTB.

OKCrepMMeHTa/lbHble MeTOAbl M3yUeHMS BellleCTB M MX IIpeBpallleHMil: pasioKeHue
MepoKCHIa BOJOPOAA B TPUCYTCTBUM KaTaau3aToOpa, MOJENM KPUCTAUIMUECKUX PEeIIETOK,
MpOBeJieHMe peaklMii MOHHOTO OOMeHa, oOrllpefesieHne Cpeabl pacTBOPOB C IOMOIIbIO
MHIMKATOPOB, U3yUeHVe BIUSHUS Pa3/IMUHbIX (AKTOPOB HAa CKOPOCTb XMMMUYECKOM peakiivu U
MIOJIO’KEHNE XMMUUYECKOTO PaBHOBECHSI.

Heopranmnueckas Xxumusi.

[Tonoxkenne HemeTta/uioB B I[lepmommueckoyt cucremMe xummdeckux asyemeHToB [I.U.
MeHpmeneeBa M OCOOEHHOCTM CTpOeHMsT MX aToMoB. Dusmueckue CBOMCTBA HEMETAJUIOB.
AunoTpornus HeMeTa/JIOB (Ha MpuUMepe KMUCJIopoa, cepbl, hocdopa u yrieposa).

Bopnopon. [lonyuenue, dusmueckme u Xumuyeckyue CBOMCTBA: peakluMy C MeTaylaMu U
HeMeTaslaMy, BOCCTaHOBUTEIbHbIE CBOMCTBA. ['mapuabl. ToOmIMBHbBIE 37IEMEHTHI.

lanorennbl. HaxoskneHne B mpupope, CIOCOObI MOyueHus, Gusmueckme U XuMmuyeckue
cBoyicTBa. ['aysioreHoBOAOpOAbLI. BaskHelme KuUCIOpoOAcoaepsKale COeOMHEHUS] TaJIOTe€HOB.
JlabopaTopHble ¥ MTPOMBIIIIEHHbIE CITOCOObI MOTyYeHMsT rajloreHoB. [IpuMeHeHMe TaloreHOB U
UX COeOVHEeHUN.



Kucnopon, oson. JlabopaTopHble ¥ IMPOMBIIIIEHHbIE CITIOCOOBI TIOJYyUYEHUs KUCJIOPO[a.
dusnyeckne u XUMMUUYECKME CBOMCTBA M IMpMMEHeHMe Kucjopoma u o30Ha. OKcuabl u
TIEPOKCUTBI.

Cepa. Haxoskgenme B mpupoge, CIOCOObI TONy4YeHUs, GU3NUecKue U XUMUYECKue
cBovictBa. CepoBomopon, cyabduasl. Oxkeup cepoi(1V), okenn cepoi(VI). CepHucrast u cepHast
KUCIOThI U uX cosmn. OCOBEeHHOCTM CBOMCTB CEpHOM KUCIOThL. IIpuMeHeHue cepbl U eé
COeMHEeHMUI.

Asor. HaxokmeHue B mOpupome, CIOCOObI IOJy4YeHUs, (pu3Myeckue U XUMUUECKUE
cBOMCTBAa. AMMMaK, HUTpuAbl. OKCHIbI a3oTa. A30TUCTasi M a30THAsI KUCJIOTbI UM UX COJIU.
OcobeHHOCTH CBOJVICTB a30THOM KUCIOThI. [IpuMMeHeHue a3oTa U ero coemuHeHuit. A30THbIe
yIoo6peHms.

®ochop. HaxoxxkmeHme B mpupope, CHOCOObI TOMydeHMs, GU3NUECKMe U XUMUYECKue
corictBa. Dochumpl u dochbuH. Oxcuabl docdopa, dochopHasg Kucjora U €€ COJMN.
[Tpumenenne docdopa u ero coeguaennin. PocopHbie yooOpPeHMs.

Yrnepon, HaxoxkaeHue B Tmpupoge. AJuioTpomnHble Moaudukanyuu. Dusmuueckue u
XMMMUYECKMEe CBOJCTBA ITPOCTBIX BeIlEeCTB, oOpa3oBaHHbIX yryepogom. Oxcup yriepopa(Il),
okcun, yriaepopa(lV), yronpHas kuciaora u e€ comu. AKTUBMPOBAHHBINM YroJib, amcopOIus.
@dymiepensl, rpadeH, yriepogHble HAHOTPYOkM. I[IpyMMeHeHMe TMPOCTBIX  BEIECTB,
006pa3s0BaHHbBIX YIJIEPOJOM, U €T0 COeTMHEHWN.

Kpemumit. HaxoskgeHne B mpupope, Criocobbl MoydeHus, Gusmdeckue U XUMUYECKue
cBovictBa. Okcup kpemumsi(I1V), kpemHMeBast KMC/I0Ta, CWUIMKAThI. [IprMeHeHMe KPeMHUS U ero
coenyHeHnit. CTeK0, ero NmoyiyueHue, BUAbI CTEKJIa.

[Tonoskenue metayisioB B [lepuoanyeckoi cucteMe XMMUIECKUX 3jeMeHToB. OCco6eHHOCTH
CTPOEHMST 3JIEKTPOHHBIX 000JI04eK aTOMOB MeTa/uioB. OOIme usnueckme CBOICTBA META/LJIOB.
[IpyMeHeHMe MeTa/UIOB B ObITY U TexHMKe. CIiaBbl METAJIJIOB.

OJIEKTPOXMMMUYECKUIT  PSIi,  HampsokeHuit MeTa/utoB.  OO6Iye  Croco6bl  MOSTYyYeHUSs
METaJIJIOB: TUIPOMETAUTYPIris, MMPOMETAJLTYPIUs, jieKTpomMeTauTyprus. [ToHsTe 0 Koppo3un
MeTa/u1oB. CIIOCOOBI 3aIUTHI OT KOPPO3UM.

O6mas xapakTepucTMka MeTaioB [A-rpynmber Ilepromnyeckoi CUCTEMBI XUMUUYECKUX
anemMeHTOB. HaTpuit u kanmui: nosyyeHue, Gpusmdeckue M XuMmudyeckyue CBOMCTBA, TpUMEHeHMe
MIPOCTBIX BEIIECTB U UX COeOMHEHUN.

Oo6mas xapakrepuctuka metauioB IIA-rpynmer [lepropyyeckoit cuCTeMbl XUMUUECKUX
s/eMeHTOB. Marumii ¥ KaJdbluMiA: TOJdydyeHue, GusnMyeckue U XUMUYECKME CBOJCTBA,
MIpMMEHEeHMe MPOCTHIX BEIIECTB U X coeMHeH. JKECTKOCTb BOJIbI U CITOCOOBI €€ YCTPaHEeHMSI.

AJTIOMMHMIL: TIOSTyYeHue, Gusndeckue M XMMMUUECKME CBOMCTBA, NMPUMMEHEHME ITPOCTOrO
BellleCTBA ¥ €ro coeavHeHui. AmdoTepHble CBOWCTBA OKCHMAA M TUAPOKCHUIA ATIOMMUHMS,
TUMIPOKCOKOMIUIEKCHI aJTFOMUHMS.

O61iass xapakTepuCTHMKa MeTa/uioB MMobouHbix mnoarpymmn (b-rpymnmn) Ilepuomnueckon
CUCTEeMbI XMMUYECKMX JIEMEHTOB.

®usnuueckne 1 XUMUUIECKME CBOMCTBA XpoMa U ero coeayHenuit. OKCUIbI U TUIPOKCUIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTbl ¥ OMXpOMAaThl, UX OKUCIUTETbHbIE CBOMCTBA.
[TonydeHne u MpuMeHeHMe XpoMa.

®usnuueckne ¥ XUMUUECKME CBOJMCTBA MapraHila UM ero coeauHeHui. Baskueie
coenuaennst mapranua(ll), mapranma(IV), mapranua(VI) u mapranma(VII). IlepmanranaT kaams,
€ro OKMCJIMTEeIbHbIE CBOVICTBA.



dusnuueckne 1 XMMMUIECKNE CBOMCTBA 3Kejie3a U ero coeayHennit. OKCuabl, TUAPOKCUABI U
conu kenesa(Il) u skenesa(Ill). Ilosyuenmne u mpuMeHeHMe kejie3a 1 €ro CIJIaBOB.

dusnyeckne 1 XMMUIECKIE CBOVICTBA Meay 1 e€ coenvueHuit. [lomydyenue u nmpuMeHeHne
MeOy U e€ coeqMHEeHMIA.

Livuk: mosyuyenue, pusmMueckre M XuMmuueckme cBoiicTBa. AMdoTepHble CBOMCTBA OKCUAA
M TUAPOKCHIA MHKA, IMIPOKCOKOMILIEKCHI IMHKA. IIpuMeHeHMe IHKA U €ero CoeIHEeHNIA.

OKCIIEpUMMEHTA/IbHbIE METOIbl M3YYEeHMs] BeIIeCTB M UX IPEBpallleHMil: U3yueHue
06paslioB HeMeTa/uIoB, ropeHme cepbl, docdopa, >kene3a, MarHus B KUCIOPOAeE, U3ydyeHUe
KoJuteKnuu «MeTajulbl M CIIJIaBbl», B3aMMOMAEMCTBME ILEJOUYHBIX M IIEJOYHO3EMETbHbIX
METaJJIOB C BOMOV (BO3MOXKHO MCITOJTb30BaHME BUIEOMAaTEPHUAsIOB), B3aMMOIENCTBUE IIMHKA U
’KeJiesa ¢ pacTBOpaMM KUCJIOT U IiejIoueli, KaueCTBEHHbIEe Peakiyiyi Ha HeOpraHuuecKyue aHUOHbI,
KaTMOH BOJOPOZa M KaTMOHbI METa/IJIOB, B3aMMO/IENCTBME TUAPOKCUIOB aJIOMUHMSI U IIMHKA C
pacTBOpaMy KMUCJIOT M IlleJIouel, pellleHnue 3KCIIepUMeHTaIbHbIX 3aJau 10 TeMaM «I'aJioreHbI»,
«Cepa u eé coenyHeHMsI», «A30T 1 ocdop 1 Ux coeguHEHUS», «MeTalIbl IJIaBHbIX OATPYIIIT»,
«MeTaibl TOOOYHBIX MTOATPYIIII».

XuMHUSA U JXKU3Hb.

Posib xumum B obecrieyeHny yCTOMUMBOIO Pa3sBUTUS dejioBedecTBa. IIOHSITME O HAYUYHBIX
MeTOoJax IIO3HAaHMS ¥ METOAOJIOTMM HAYYHOTO MCCAeAoBaHMs. HayuyHble IPUHIIAIIBI
OpraHu3aluy XMMUYECKOTO MTPOMU3BOACTBA. [IpOMBIIIIEHHbIE CITOCOOBI TOTYUYEHMST BasKHEMIIINX
BelllecTB (Ha MpuUMepe IMPOU3BOJCTBA aMMMaKa, CEPHOV KUCIOThI, MeTaHosia). [IpoMBbIIIIeHHbIe
CITOCOOBI TTOTYYEHNUST METAJIJIOB M CILJIaBOB. XMMMUECKOE 3arpsi3HEHMe OKPY’Kalollel Cpembl U
ero 1nocjencTsus. Pojib Xxumuy B obecrieueHny s3HepreTMIeckoi 6e30nacHOCTH.

XumMusi M 300pOBbe desoBeka. JlekapcTBeHHble cpencTBa. IIpaBmia MCIIOIb30BaHMUS
JIEKapCTBEHHBIX ITpernapaToB. Posib XuMum B pasBUTUM MEIULIVHBI.

XUMMS UIIY: OCHOBHbIE KOMIIOHEHTHI, IUILEeBble JO06aBKKU. Pojib XuMum B obecreyeHnmn
MIUILEeBOM 6€301acCHOCTM.

Kocmetnueckre u mapdromepHble cpenctBa. beitoBast xumus. [IpaBuia 6e3omacHOro
MCITOJIb30BAHMSI IIPErapaToB ObITOBOM XMMMUM B TIOBCEIHEBHON KMU3HM.

XUMUS B CTPOUTEJILCTBE: BasKHENIIINME CTPOUTE/IbHbIE MaTepyasbl (LIEMEHT, OETOH).

XuMHKS B CeTbCKOM X03s1/icTBe. OpraHmueckue M MyuHepabHbIe YO0OPeHNs.

CoBpeMeHHbIe KOHCTPYKIMOHHBIE MaTepuasibl, KPacKu, CTEKJIO0, KepaMuka. MaTepuasibl
ILJISI JIEKTPOHMKM. HaHoTexHo10rMm.

PacuéTHblie 3amaun.

PacuéTpl: Macchl BelllecTBa WM OOBEMA ra3oB IO M3BECTHOMY KOJIMUYECTBY BeIECTBA,
Macce Wi 06bEMY OJJHOTO M3 YUaCTBYIOIIMX B PeaKkly BEIIeCTB, MacChl (00bEMa, KOJIMUECTBA
BEIleCTBa) MPOIYKTOB peakiMu, eI ONHO M3 BeIeCTB MMeeT NpUMecH, Macchl (0O0BEMA,
KOJIMUECTBa BeIeCTBa) MPOAYKTa peaklyy, ecay OJHO U3 BeIeCTB JTaHO B BUAE pacTBOpa C
OIpeNeJIEHHOM MAacCOBOM [OJIeli PAacTBOPEHHOI'O BEIIECTBA, MAacCOBOM [OJU UM MOJISIPHOM
KOHIIEHTpalUMy BEIeCTBa B PacTBOpPe, IOJM BBIXOAA IPOAYKTA peakiuy OT TeOpeTUIECKN
BO3MOXKHOTO.

MesknpegMeTHbIE CBSI3U.

Peaymsaniyst MeXIIpeMETHBIX CBSI3€i MPU U3yYeHUM OOIIEeN M HeOPraHMYEeCKOW XMMUU B
11 kyiacce ocCylIecTBIISIETCS Yepe3 MUCIOIb30BaHMe KaK ODOIIMX eCTeCTBEHHO-HAYUYHBIX MOHSITUM,
TaK ¥ MOHSITUI, IPUHSITHIX B OTIEJIbHBIX ITpeaMeTaX eCTeCTBEHHO-HAYyUYHOI'O IVKJIa.



OG6I11Me ecTecTBeHHO-HAay4Hble ITOHATHS: SIBJIEHME, HayuyHbI (akT, I'UIIOTe3a, TeOopus,
3aKOH, aHaJu3, CHUHTe3, KjacCuMUKalnus, IepUOaMYHOCTh, HaOJIofeHne, W3MepeHue,
9KCIIEPUMEHT, MOJIeJIb, MOZIEJIMPOBaHNeE.

®usmka: marepusi, MUKPOMMUD, MaKpPOMMP, aTOM, 3JIEKTPOH, IPOTOH, HEITPOH, MOH,
M30TOIIbI, PagMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTMUYecKuii YpOBEHb, BEIleCTBO, TeJ0, OOBEM,
arperaTHOe COCTOSIHME BEIIEeCTBAa, WOeaJbHbIM Tra3, (usMueckue BeJUUMHBI, EOVHUIIBI
M3MepeHIsl, CKOPOCTh, SHeprus, Macca.

Bbuonorus: kierka, opraHmusM, 3KocucTeMa, Ouocdepa, MeTabOaMU3M, MaKpo- U
MMKPO3JIEMEHThI, O€JIKM, >KUPbI, YIJIEBOObI, HYKJIEMHOBbIE KUCJIOTbI, (P€pPMEHTbI, I'OPMOHBDI,
KPYTOBOPOT BEIIIeCTB ¥ IMMOTOK SHEPTMM B 9KOCUCTEMAX.

['eorpadust: MuHepasibl, TOPHbIE IOPOIbI, TOJIE3HbIE ICKOIIAeMbIe, TOIIIMBO, PECYPCHI.

TexHoorMs: XuMMUueckas MPOMBIILIEHHOCTh, META/TYPrisl, CTPOUTEIbHbIE MaTepuaJibl,
CeTbCKOXO3SIMCTBEHHOE  IPOM3BOACTBO, MMILEBAas IIPOMBIIIUIEHHOCTb, (apMalleBTiuecKast
IIPOMBIIIIEHHOCTb, IIPOU3BOCTBO KOCMETUUYECKUX Ipernaparos, IIPOM3BOMCTBO
KOHCTPYKIIMOHHBIX MaTepMajoB, 3JIEKTPOHHAS ITPOMBIIIIEHHOCTb, HAHOTEXHOJIOI M.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOI'PAMMBI IIO XVMHWU HA
YIJIYBJIEHHOM YPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHNA

JINYHOCTHDIE PE3VJIbTATbI

B COOTBETCTBMM C CUCTEMHO-[ESTeIbHOCTHBIM IOAXOAOM B CTPYKTYpe JIMUHOCTHBIX
pesyJIbTaTOB OCBOEHMSI Ipeamera «XMMHUS» Ha YpOBHE cCpegHero o61iero o6pa3oBaHMS
BbIJIEJIEHbI CJIEAYIOIIME COCTABJISAIONIME: OCO3HAHME OOYUYaIOLIMMMUCS POCCUICKON I'PasKAaHCKOM
MIEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3sBUTUIO, CAMOCTOSITEJIbHOCTM M CaMOOIIpe/Ie/IeHNIO;
HaJMuMe  MOTMBAIMM K  OOYYEeHMIO; TOTOBHOCTb WM  CIIOCOOHOCTh  OOYYArOIIMXCS
PYKOBOACTBOBATbCA IIPUHATBIMU B O6H.[€CTB€ MMpaBWJIaMM M HOPMaMM IIOBeOEHMsI; HaInuue
MIPaBOCO3HAHMSI, 9KOJIOIMUYECKON KYJIbTYPbI; CIIOCOOHOCTb CTaBUTh 1M U CTPOUTH KMU3HEHHbIE
TIJIaHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHMS IpeaMeTa «XUMMUSI» OTpPakaloT C(POPMMUPOBAHHOCTH
OIIbITA TIO3HABATEIbHOM Y MPAKTUUECKON IeITeJbHOCTY OOYJalolMXCcsl B IMPOIIecce peaansaiumn
06pa3oBaTeIbHOM JIeSITe/TbHOCTH.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHMS IpeaMeTa «XMUMUSI» OTPaskaloT cHOPMUPOBAHHOCTh
OIIbITA TTO3HABATEILHOM U MPAKTUUECKON IeSITeIbHOCTM OOYUaroIIMXCs B IIPOliecce peans3aim
06pa3oBaTeIbHOM IeSITeJIbHOCTU, B TOM UMCJIE B YaCTU:

1) rpakaaHCKOr0 BOCIIMTAHMUSA:

OCO3HaHMST OOYUAIOIIMMMUCS CBOMX KOHCTUTYLMOHHBIX TIPaB U 00SI3aHHOCTEN, YBasKeHUs K
3aKOHY ¥ IIPaBOIIOPSIIKY;

MPEeACTaBJIEHUSI O COIMAJbHbIX HOPMax ¥ IIpaBMJIaX MEKJIMYHOCTHBIX OTHOIIEHU! B
KOJIJIEKTUBE;

TOTOBHOCTY K COBMECTHOM TBOPUYECKON IS TeJIbHOCTU MPY CO3TaHUM YUEOHBIX ITPOEKTOB,
pelieHnmn yqe6Hbe M IIO3HAaBaTeJIbHbIX 3a/a4, BbIIIOJTHEHUM XMMUNUYECKUX SKCIIEPMMEHTOB,

CHOCO6HOCTI/I IIOHMMAaThb U IIPUMHUMATb MOTUBbI, HAMEPEHI, JIOTUKY U aPI'YMEHTbI OPYTUX
TP aHAJIM3e PasIMYHbIX BUIOB YUEOHOI eI TeTbHOCTH;

2) NaTPpUMOTUUYECKOr0 BOCIIUTAHMSI:

IIEHHOCTHOT'O OTHOIIEHUSI K MCTOPMUYECKOMY M HAayuYHOMY HACJIeIMIO OTeueCTBEHHOM
XUMUH;

YBa)Ke€HMsI K TPOIECCY TBOpYECTBA B 0OJACTM TEOPUM UM TPAKTUUECKOTO MPUJIOKEHUS
XUMMUM, OCO3HAHMSI TOTO, YTO [AaHHbIE HAyKM €CTh pe3yJbTaT IJIUTeJbHbIX HaOIIOIeHMUI,
KPOIIOTJIMBBIX 3KCII€PUMEHTAaJ/IbHbIX ITOMCKOB, IIOCTOAHHOI'O Tpyda yLIéHbIX " IIPAKTUKOB;

MHTEpeca ¥ I[IO3HAaBaTEeJIbHbIX MOTMBOB B IIOJIYUYEHUM ¥ T[IOCJEOYIOIIEM aHaju3e
MHGOpPMaIMK O TTePeIOBbIX TOCTIKEHMSIX COBPEMEHHOM OTeUeCTBEHHOV XUMUM;

3) IyXOBHO-HPABCTBEHHOT'O0 BOCITUTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO ITOBEIEHMS;

CITOCOOHOCTYM OILIeHMBaTh CUTYyallMM, CBSI3aHHbIE C XUMWYECKUMM SIBJICHUSIMU, WU
IIPMHMMATb OCO3HaHHbIE peLIeHNus], OPUEeHTUPYSCh Ha MOpPaJbHO-HPAaBCTBEHHble HOPMBI U
LIEHHOCTH;

TOTOBHOCTY OII€HMBAThb CBOE IIOBEIEHME ¥ IIOCTYIKM CBOMX TOBApPUILEN C TO3UIINIA
HPaBCTBEHHbIX U ITPAaBOBbIX HOPM U C y‘léTOM OCO3HaHUSI HOCIIG,I[CTBI/HZ HOCTYHKOB;

4) dbopmupoBaHMSs KYJIbTYPbI 3[0POBbS:

MMOHMMAaHMSI IIeHHOCTEe) 3J0pOBOTO U 6e30IlacHOro o06pasa >KM3HM, HeoOXOIMMOCTU
OTBETCTBEHHOI'O OTHOILIEHNSI K COOCTBEHHOMY (PVM3MUE€CKOMY U IICUXUUYECKOMY 3I0POBBIO;



COOIONEeHNsT TpaBu 6Ge30IacHOro OOpallleHus C BeleCcTBaMM B OBITY, ITOBCEIHEBHOM
SKU3HU, B TPYIOBOM IEeSITEIbHOCTH;

MOHMMAHUSI I[EHHOCTM TMPaBWI WHAMBUAYAJIbHOTO WM KOJUIEKTMBHOTO 6€301acHOro
TIOBEJIEHNSI B CUTYalMIX, YTPOXKAIOIIMX 3[M0POBbIO U SKU3HU JIIOJIEN;

OCO3HAHUST TIOCJIEJICTBUI UM HEMPUSTHUS BPEIHBIX IPUBBIUEK (YIOTPeOJIEHNST aJIKOToIs,
HapKOTUKOB, KypeHus1);

5) TpymoBoro BocnuTaHus:

KOMMYHMKATUBHOM KOMIIETEHTHOCTM B y4YeOHO-MCC/IeIOBATEbCKON HesATeIbHOCTH,
0OI1IeCTBEHHO T0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX eI TeTbHOCTH;

YCTaHOBKM Ha aKTMBHOE Yy4YacTMe B pelIeHUM TMPAKTUUEeCKMX 3a7Jayd COLMATbHON
HaIpaBJIeHHOCTH (B paMKax CBOEro KJacca, IIKOJIbI);

MHTepeca K IPaKTUYECKOMY M3yYeHMIO Mpodeccuil pasiMyHOrO Pojia, B TOM UMC/Ie Ha
OCHOBE MPYMEHEHMS TTPeAMETHBIX 3HAHUN 110 XVIMUM;

YBayKeHUsI K TPYIY, JIIOOSIM TpyIa M pe3yJibTaTaM TPYIOBON IesITeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBbIOOPY MHOMBUAYaJIbHOM TpaeKTOpuu oOpa3oBaHus,
oynyien npodeccun U peanusanyuy COOCTBEHHBIX YXM3HEHHBIX IJIAHOB C YUYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMUM, MHTEPECOB U IIOTPEeOHOCTEN OOIIECTBa;

6) 3K0JIOTMYECKOT0 BOCIIUTAHMUS

9KOJIOTMYECKH I1€JIeCO00Pa3HOr0 OTHOIIEHUST K MPUPOJie KaK MCTOYHUKY CYIIIEeCTBOBAHMS
SKM3HM Ha 3emJie;

MTOHMMAaHMS TJI00aJIbHOTO XapaKTepa SKOJOTMUECKUX MPOoOJIeM, BIMSHNUS SKOHOMUYECKUX
IIPOIIECCOB Ha COCTOSIHME IIPMPOTHON M COLMATIbHONM CpeJibl;

OCO3HaHUST HEOOXOAMMOCTY MCIIOIb30BaHMST JOCTVKEHMI XUMUM JIJI pellleHus] BOIIPOCOB
paIMOHAILHOT'O ITPUPOIOIIOIb30BaHMS;

aKTUMBHOTO HENpUSITUS NEeUCTBUM, MPUHOCSIIMX Bpel OKpYsKalollleil MPUPOIHON cpele,
YMEeHUSI MMPOrHO3MPOBATh HEOJIarOMpPUSITHbIE SKOJIOTMYECKME TTOCTAEACTBUS TPeaIPUHMMAEMbIX
JeVICTBUIA U MPeIOTBPAIlaTh UX;

HaJIMUMS PA3SBUTOTO SKOJOTMYECKOTO MbIIUIEHNS, 5KOJOTMYECKOM KYJIbTYpbI, OIIbITA
IeSITeJIbHOCTM  SKOJIOTMYECKOM HaIpaBJIEHHOCTM, YMEHUSI PYKOBOACTBOBATbCSI MMM B
IIO3HAaBaTeJ/IbHOM, KOMMYHMKATUBHOM ¥ COLIMA/IbHOM MPaKTUKe, CTIOCOOHOCTM ¥ YMEHMs aKTUBHO
MIPOTUBOCTOSITh UIEOJIOTUM XeMOGhOoOuu;

7) IeHHOCTU Hay4YHOr'0 MTO3HAHMSI:

MMPOBO33pEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pasBUTUSI HayKu U
OOIIIeCTBEHHOW TTPaKTUKH;

MOHMMaHUSI crHeuudUKM XUMMUM KaK HAyKM, OCO3HaHUS €€ poau B (OpPMUPOBAHUM
PalMOHAILHOTO HAYYHOT'O MBIIIJIEHNMSI, CO3IaHUM I€JIOCTHOTO MPEeICTaBJIeHMsT 00 OKPYsKaloIeM
MMpe KakK O €IMHCTBE IPUPOMAbI M UeJOBeKa, B IMO3HAHMM NPUPOIHBIX 3aKOHOMEPHOCTEN U
peleHuy mpobyieM CoOXpaHeHus IPUPOTHOTO PaBHOBECHST;

yOEKIEHHOCTY B 0OCOOOM 3HAUYMMOCTM XUMMU [OJISI COBPEMEHHOW LMBWIM3AILUN: B €€
T'YMaHMCTUYECKOM HAIPaBJE€HHOCTM M Ba)XHOM pOJIM B CO3[aHMM HOBOM 0asbl MaTepuabHOM
KYJIbTYPbI, B pellleH! IJI00a/IbHBIX MPO6JIEM YCTOMYMBOTO Pa3BUTHSI YeJIOBEUECTBA — ChIPbEBOIA,
SHEPreTMYEeCKOu, TMMIIEBOM ¥ JKOJOTMUYECKON O6e30MacHOCTY, B pPasBUTUM MEIUILIVHbI,
obecrieueHNM YCAOBMIA YCIIEITHOTO TPYAa M SKOJOTUYECKM KOMGMOPTHON KU3HM KasKIOTrO ujaeHa
OO0IIIeCTBa;

€CTEeCTBEHHO-HAyYHOM TI'PAMOTHOCTM: TIOHMMAaHMS CYIIHOCTM METOAOB ITO3HaHUS,
MICITOJIb3YEMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTM MCIIO0/Ib30BaTh ITOJyYaeMble 3HaHUS ST



aHaM3a U OOBSICHEHMS SIBJIEHMI OKPY’KAIOLIEro Mypa ¥ IPOMCXOASIIMX B HEM M3MEHEHMWI,
YMeHMSI ieJlaTb 0OOCHOBAaHHbBIE 3aKJIFOUEHMSI HA OCHOBE HaYUYHbIX (DaKTOB ¥ UMEIOIIMXCS JaHHbIX
C 1eJIbIO TIOJTYUeHMsI TOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTY CaMOCTOSITEJTbHO MCIIOJIb30BATh XMMMUUYECKIEe 3HAHUS IJIS1 pellieHus mpobyiem
B peaJIbHBIX JKU3HEHHBIX CUTYALMIX;

MHTepeca K ITO3HaHUIO, MCC/IeIOBATeIbCKOM IesITeJIbHOCTIH;

TOTOBHOCTM ¥ CIIOCOOHOCTM K HENpepbIBHOMY OOpPasOBaHMUIO M CaMOOOpPa3sOBaHUIO, K
dKTMBHOMY IIOJIYUEHMIO HOBbBIX 3H8.HVH7[ II0 XM B COOTBETCTBUMU C ISKM3HEHHbIMU
MMOTPEOHOCTIMY;

MHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMuHbIX cdepax MpodeCcCUOHATbHOMN
JIeSITeIbHOCTM.

METAIIPEIMETHBIE PE3VYJIBTATbI

MeranpeaMeTHble Pe3yabTaTbl OCBOEHMS MPOrpaMMbl IO XMMMM Ha YPOBHE CpEIHEro
00111ero 06pa3’oBaHMs BKIIOYAIOT:

3HauUMMble [Ji11 (OPMMPOBAHMS MMUPOBO33PEHMSI OOYUAIOIIMXCS MEXIUCIUILIMHAPHbIE
(MeXXTIpeIMeTHbIE) OOIIIeHayYHbIe TIOHSITHSI, OTPaskalollye 1eJIOCTHOCTb HaYYHOM KapTUHBI Mupa
u cnelnu@uKy MeTomoB MO3HaHMs, UCIIO/Ib3YEeMbIX B €CTeCTBEHHbIX HayKax (Marepus, BeIleCTBO,
SHeprusi, sIBJeHue, MpoIecc, CUCTEMA, HAYUHbIM (aKT, TMPUHIUII, TUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TeOpusl, UCCeqOBaHNe, HAbIIOneHe, U3MepeHne, SKCIIEPUMEHT U IpyTue);

YHUBEpPCaIbHbIE yueOHbIe IeiCTBUSI (TT03HaBaTeJIbHbIE, KOMMYHUKaTUBHbIE,
peryJiaTuBHbIE), oObecreuuBaiomme GopMupoBaHue (QYHKUMOHAIBHON T'PaMOTHOCTU U
COIIMAJIbHOVM KOMIIETEHIIY 00YUaIOIIXCS;

CITOCOOHOCTh ~ OOYYaIOIIMXCS ~ MCIOJIb30BaTh  OCBOEHHbIE  MEKAMCUUIUIMHAPHbIE,
MMPOBO33pEeHUECKMEe 3HaHMSI M YHMBEpCaJbHble Yy4yeOHble MAEeMCTBUSI B TIO3HABATEJIbHOM U
COIIMAJIbHOM TPaKTUKe.

MeranpenMmeTHble pe3ysbTaTbl OTPAKalOT OBJIAIEHNE YHUBEPCAJTbHBIMY YUeOHBIMMU
MTO3HABATEJIbHBIMY, KOMMYHUKATUBHBIMMU U PETYISITUBHBIMU TEMCTBUSIMIA.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE Ne/CTBUS

1) 6a3oBbIe JIOrMYECKNe AeCTBUSA:

CaMOCTOSITeJIbHO (OPMYIMPOBAaTh M aKTyaJM3MpOBaTh MPOOJIEMY, DPAcCMaTpUBATh €€
BCECTOPOHHE;

OmnpelessiTh LieJIM JesTebHOCTY, 3ajaBas IapamMeTpbl UM KPUTEPUM UX JTOCTVDKEHMS,
COOTHOCUTD Pe3yJIbTAThl AESITEIbHOCTHU C MMOCTaBJI€HHBIMU 1IeJISIMU;

MCIIOJIb30BaTh IIPY OCBOEHMM 3HAHUM TIPUEMBI JIOTMUECKOTO MbIILIEHNS: BBIIESITh
XapaKkTepHble TPU3HAKM TIOHATMII M YCTaHABAMBATL WX B3aMMOCBSI3b, MCIIOJIb30BATh
COOTBETCTBYIOIIIME TIOHATHS [ OObSICHEHMSI OTIeTbHBIX (DAKTOB U SIBJIEHU;

BbIOMPATb OCHOBAHMS ¥ KPUTEPUY IJI KIAaCCUPUKALMM BEIIECTB Y XMMUUECKUX PeaKInii;

YCTaHaBJIMBATh MPUUYMHHO-CJIEZCTBEHHbIE CBS3Y MEXAY M3YUaeMbIMU SIBJIEHUSIMA;

CTPOUTH JIOTMYECKME PACCYXIeHUs1 (MHOYKTUBHbIE, [eIyKTUMBHbIE, TIO aHAJOTUMN),
BBISIBJISITb 3aKOHOMEPHOCTM M TPOTUMBOpEUMS B pacCMaTpPUBAaeMbIX SIBJIEHUSIX, (GOPMYIMPOBATh
BBIBOZIbI U 3aKJTIOUEHNST;

IPUMEHSITh B Ipoliecce MO3HAaHMS MCIOJIb3yeMble B XMMMM CUMBOJIMYECKMEe (3HAKOBbBIE)
Mopesn, Tpeo6pa3oBbIBATh MOZETbHbBIE MTPEACTABICHNUS — XUMUUYECKMIA 3HAK (CMMBOJI) 3JIEMEHTA,



xumMmuueckas Gopmysia, ypaBHEHME XUMMUUYECKON peakiuu — TIpU pelleHnr yIeOHBIX
MO3HABATEJIbHBIX M IPAKTUYECKMX 3a7au, NMPUMEHSITb Ha3BaHHbIE MOJE/bHbIE IPEeICTaBIEHNS
IIJIST BBISIBJIEHMSI XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIECTB ¥ XMMUYECKMX PeaKIniA.

2) 6a3oBbIe MCCIeA0BATEIbCKIE IeICTBUSA:

BJIaJIETh OCHOBaMM METO/IOB HAyYHOT'O TIO3HAHMS BEIIECTB U XMMUUECKUX PeaKIuil;

dbopmynupoBaTh LeM U 3afauM  MCCJIENOBaHUS, MCIOJIb30BaTh IIOCTaBJIeHHblEe U
CaMOCTOSITEeJIbHO cOpMyIMpOBaHHbIE BOMPOChI B KaueCTBe MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
1711 (popMMUpPOBaHMS TUIIOTE3BI TIO MPOBEPKe MPaBWIBHOCTY BbICKA3bIBAEMbIX CYKIEHUI;

BJIaJIETh HaBbIKAMM CAMOCTOSITeJTbHOTO IUIAHMPOBAHUSI M TIPOBEAEHUS YUEHUUECKUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMST HAOIIOIATh 32 XOAOM IpOoIecca, CaMOCTOSITeJTbHO
MIPOTHO3MPOBATh €ro pe3ysabTar, (GOpPMYJMPOBATh OOOOIIEHMSI M BbIBOJAbI OTHOCUTEIBHO
IOCTOBEPHOCTH Pe3yJIbTaTOB MCCJIENOBAHMSI, COCTAB/ISITh OOOCHOBAHHBIN OTUET O MPOAETAHHOM
pabore;

MpuoOpeTaTh OMbBIT YYEHUUYECKON MCCIeNOBaTeIbCKOM U TPOEKTHOU [esiTeJIbHOCTH,
MPOSIBJIATh CIMTOCOOHOCTh M T'OTOBHOCTb K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pelleHus
MPaKTUYECKMX 3a/1a4, TPUMEHEHNIO Pa3/IMUHbIX METOAOB MTO3HAHMS.

3) pabora ¢ naopmaIuen:

OPMEHTMPOBATBCSI B  PA3MMUHBIX MCTOYHMKAX uHOopMamuy (HAyYHO-TIOMYJISIpHAsI
JIUTepaTypa XMMMUUYECKOTO COJepsKaHMsl, CIIpaBOYHble MocoOus, pecypchl HWHTepHeTa),
aHaAM3UPOBaTh MHMOPMAIMIO pa3IMYHbIX BUAOB U (oOpM TMpencTaBieHUs], KPUTUUYECKU
OIIEHMBATDb €€ TOCTOBEPHOCTb ¥ HEITPOTUBOPEUYMBOCTD;

dbopmynupoBaTh 3ampochl M TMPUMEHSITh pasiMyHble METOHbl IpU TIOUCKE U OTOOope
mMHbOopMaIyn, HeOOXOIVMOM [IJIST BbITTOJTHEHMST YUeOHbBIX 3a71a4u OIPEIeJIEHHOTO TUTIIA;

MpMOOpPETaTh OMBIT MCIOJIb30BAHMUSI MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUIA U
Pa3JIMUHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSIT€JIbHO BbIOMpaTh ONTUMAIbHYIO (GOPMY IpeAcTaBieHus MHGopMalmu (CXeMbl,
rpaduKu, AMarpaMMbl, TaGJIUIbI, PUCYHKU U IPYTHE);

MCIIO/Tb30BaTh HAYYHbBIA SI3bIK B KaueCTBe CpeACTBAa IMpu paboTe C XUMUUECKOM
uHpoOpMalMeli: TPUMEHSITh MeKIpeaMeTHble ((pu3nveckue ¥ MaTeMaTUYecKue) 3HaKu U
CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYpPbl, HOMEHKJIATYPY;

MCIIOJIb30BaTh 3HAKOBO-CMMBOJIMYECKIME CpeaCTBa HarJIIAHOCTHA.

KoMMyHUKaTHBHbIE YHUBeEPCAJIbHbIE YUeOHbIe IeMCTBUSI:

3alaBaTh BOIIPOCHI 10 CYIIECTBY OOCY>KIaeMOM TeMbI B XOe A1ajiora U/ OUCKYCCUMA,
BbICKA3bIBATb Naeu, Cl)OpMy.TII/IpOBaTb CBOU IIpenJIo>KeHNa OTHOCUTE/IbHO BbITIOJIHEHMS
MIpeIJIO>KEHHOM 3aaul;

BBICTYIIATb C npeseHTauMeﬁ pe3yJibTaToB HO3HaBaTeJ'[bHOIL/’I OesaTeJIbHOCTHU, IIOJTYUYEHHBIX
CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHMKAaMM T[pPU  BbITIOJHEHUM XUMUUYECKOTO
9KCIEPUMEHTa, IPAKTUMYECKOM paboThl 1O MCCAeJOBAaHMIO CBOVICTB M3y4YaeMbIX BEIECTB,
peanusaiuy yuyebHOTro MpoeKTa, ¥ (GOpMYJIMPOBAaTh BBIBOABI IO pe3yJsibTaTaM IPOBEAEHHbIX
MICCJTeIOBAHMIA ITYTEM COTJIACOBaHMSI MO3UIMI B XOMie 06CYKIEHUST M OOMeHa MHEHUSIMMU.



PeI'YJIHTI/IBHbIe YHUBEPCAIbHbIC y‘leﬁHbIe ﬂeﬁCTBMﬂZ

CaMOCTOSITeJIbHO TUTAHMPOBATh M OCYIIECTB/ISITh CBOIO TO3HABATENbHYIO HESITeTbHOCTbD,
ompeensisi €€ LeMM M 3aJauM, KOHTPOJMPOBATh U IO Mepe HeOoOXOOMMOCTM KOPPEKTMPOBATh
TpeJlaraeMblii aJrOPUTM JAEVCTBUI TIPYU BBIMOTHEHUY YUeOHBIX M MCC/IeNOBAaTeIbCKMX 3a/ay,
BbIOMpaTh Hambosee 3HEKTUBHBIN CIIOCOO UX pellleHMs] C YYETOM MOJTyYeHMsT HOBbIX 3HAHUI O
BeIIeCTBaxX M XUMUUECKUX PeaKIusIX;

OCYIIECTBJISITh CAMOKOHTPOJIb AEeSITeJIbHOCTY Ha OCHOBE CaMOaHa/IN3a ¥ CAMOOIIEHKA.

ITPEAMETHDBIE PE3YJIbTATBI

[TpeqMeTHbIe pe3ysbTaThl OCBOEHMSI MPOrpaMMbl 10 XMMMUM Ha YIJIYOJEHHOM YpOBHE Ha
YpPOBHe cpelHero oOlero o6pasoBaHMsl BKIIOUAIOT Crelubuyeckue I yuyeOHOro mpenMera
«XUMUsST» Hay4dHble 3HAHWUSI, YMEHMSI M CIIOCOOBI IEVCTBUII MO OCBOEHWIO, MHTEpIIpeTaluu U
peoOpa3soBaHMIO 3HAHMIA, BUABI AESITETBHOCTM IO MOJYYEHMIO HOBOTO 3HAHMSI U MPUMEHEHMUIO
3HAHUI B PasIMYHBIX YYEOHBIX CUTYyalMsIX, @ TaK)Ke B PeaIbHbIX SKM3HEHHBIX CUTYaIMUSIX,
CBSI3aHHBIX C XMMMeN. B mporpamMme Mo XuMMuu IMpegMeTHbIe Pe3yJsbTaTbl MpeNCTaBIeHbI IO
roiam M3yueHmus..

10 KJTIACC

IIpenmeTHble pe3yJibTaTbl OCBOeHMS Kypca «OpraHmueckas XMMusI» OTPaskaroT:

copMMPOBAHHOCTb TPEACTABJIEHMI: O MeCTe ¥ 3HaueHMM OpraHMuecKou XUMUU B
CUCTEME eCTeCTBEHHBIX HAYK U €€ PO B 0OecreueHn YCTOMYMBOTO Pa3BUTHSI UeJIOBEUYeCTBa B
perieHuM MpobJieM 3KOJOTMYECKOM, IHEPreTMUecKOM ¥ MuIleBOM Oe30MmacHOCTM, B PasBUTUU
MeIMIIVHBI, CO3[aHMM HOBBIX MaTepuasioB, HOBBIX MCTOYHMKOB JHEPruu, B obecrieyeHUn
paIMOHAIBHOTO TTPUPOIOIOIb30BaHMsI, B (DOPMMUPOBAHUYM MUPOBO33PEHNUS M OOIIEN KYJIbTYPbI
yeJloOBeKa, a TaKKe IKOJOTMUYeCKM OOOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3I0pOBbIO U
IIPUPOTHOI Cpefe;

BJIJIEHME CUCTEMOM XMMWYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloliye
MOHATUSI — XUMMUYECKMI DJIEMEHT, aTOM, SApPO ¥ 3JIeKTPOHHas o6ojouka atoma, S-, p-, d-
aTOMHbIE OpOUTAM, OCHOBHOE M BO3OYKIEHHOE COCTOSHMSI aTOMa, TMOpMAM3aumsi aTOMHBIX
opbuTasei, MOH, MOJIEKYyJa, BaJ€HTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTb, CTEINeHb OKMUCJIEHNs,
XUMMUUeckass CBSI3b, MOJIb, MOJISIpHAas Macca, MOJISIDHbI OOBEM, YIJI€POIHbIA CKeJIeT,
GbyHKIMOHAJIbHAS TPYIINA, PaauKaja, CTPYKTypHbie (GOpMysbl (pa3BEPHYTbIe, COKpAIEHHbIE,
CKeJleTHbIE), M30Mepusi CTPYKTypHas U TMPOCTPAHCTBeHHasi (TeomMeTpuyecKkasi, OITHUYECKas),
M30MEpPbI, TOMOJIOTMYECKUI PsIli, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOA- M a30TCOepsKallye
opraHuyeckyue CoeIuHeHMsI, MOHOMep, TOJMMepP, CTPYKTYpHOEe 3BEHO, BbICOKOMOJIEKYJISIpHbIE
coefViHEeHMSI; TeopuM, 3aKOHbI (mepuonmueckuit 3akoH . V. MeHpeneeBa, Teopusi CTpOeHUS
oprannveckux BemjectB A. M. DByTiepoBa, 3akOH COXpaHeHMSI MAacChl BeIeCTB, 3aKOH
COXpaHeHMs] ¥ TIpeBpallleHMs] SHEePruM TMpU XUMUUYECKUX peaklusix), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUM SI3bIK XMMUM, MUPOBO33pEHUYEeCKMe 3HaHWs, Jiekallle B OCHOBe IOHMMaHMS
MPUYMHHOCTA WM CUCTEMHOCTM XUMMYECKUX SIBJIEHUM; TIPEeNCTaBJeHMSI O MexXaHMU3Max
XUMMYECKMX  peaklui, TepMOAMHAMUYECKMX U KUHETUYECKMX 3aKOHOMEPHOCTSIX  UX
MIPOTEKaHMsI, O B3a¥MHOM BJIMSIHMM aTOMOB M TPYIIII aTOMOB B MOJIEKYJIaX (MHIYKTMBHBIN U
Me3oMepHbIt 3ddekTor, opmentadTsl I u II poma); dakronornueckme cBemeHus O CBOMCTBAX,
COCTaBe, TIOJyYeHMM 1 6e301IaCHOM MCITOJIb30BAHMYM BaSKHEMILINX OPraHNYEeCKUX BEIIECTB B OBITY



M TIPAKTUUECKOM MesTeIbHOCTM 4YesJioBeKa, OOIIMX HAayUHbIX [PUHLIMUIAX XUMMUUECKOTO
MIPOU3BO/ICTBA (Ha MpMMepe MPOM3BOACTBA METaHoIa, epepaboTKky HedTn);

c(hopMMPOBAHHOCTH YMEHMI: BBISIBJISITh XapaKTepHbIe MTPU3HAKM MTOHSITUI, YCTAaHABIMBATD
X B3aMMOCBSI3b, MICIIOJIb30BAaTh COOTBETCTBYIOIIME MMOHSATHS ITPU OMMCAHUM COCTaBa, CTPOEHUS U
CBOVICTB OPTaHMYECKIX COeIVHEHWI;

copMMpPOBAaHHOCTh YMEHMI:

MICIOJIB30BaTh XMMWYECKYIO CUMBOJIMKY IJISI COCTABJIEHMS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTBIX, COKPAIIEHHBIX ¥ CKEJIETHBIX) (DOPMYJT OpraHMUECKUX BeIlleCTB;

COCTaBJISITh ~ YPaBHEHMS XMMMWYECKMX PpeakUuii U  PpacKpbiBaTb UX  CYIIHOCTb:
OKMCJINTEIbHO-BOCCTAHOBUTEIbHBIX ~ PEaKLMii  MMOCPEACTBOM  COCTaBJIEHMS — 3JIEKTPOHHOTO
bajaHca 3TUX peaklui, peakUuil MOHHOTO OOMEeHa ITyTEM COCTaBJIEHUSI UX TIIOJHBIX U
COKpAIIIEHHBIX MOHHBIX YPaBHEHWI;

M3TOTaBJIMBATh MOIEIM MOJIEKYJI OpraHMYeCKMX BeIIeCTB [JIT WUIIOCTpAluM WX
XMMMUYECKOT'O ¥ IMTPOCTPAHCTBEHHOT'O CTPOEHMSI;

copMMpPOBAaHHOCTh YMEHMIA: YCTAHABIMBATD IIPMHAIJIEXKHOCTh M3YYEHHBIX OPraHNIECKUX
BEIIeCTB 10 UX COCTaBYy M CTPOEHMIO K OINpeNe/IEHHOMY KJIacCy/Tpyrie CoOeIMHeHU, aBaTh UM
HasBaHus 1o cucremaruueckon HomeHkaarype (IUPAC) u nmpuBoguTh TpuBMaibHble Ha3BaHMUS
IJIST  OTHEJbHBIX IIPeICTaBUTEJEM OpPraHMYeCKuX BeIleCcTB (3TUJIEH, aleTWIeH, TOJIYyOI,
[JIMIEPUH, STWIEHTJIMKONIb, (eHos, dopMaabaerus, ameTaJdbAerua, aleToH, MypaBbUHAsI
KMCJIOTa, YKCYCHasl KUCJIOTa, CTeapyHOBAsl, OJIEMHOBAs, MaJbMUTVMHOBASI KUCJIOTHI, TJIMIIVH,
aJlaHMH, MaJIbTO3a, GPYKTO3a, aHMUJIMH, TUBUHWII, U3OIIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);

copMMPOBAaHHOCTh YMEHMSI OIPENeNSITb BUI XMMMYECKOM CBSI3M B OPraHUMYECKUX
coenMHEHNSIX (KOBAJIEHTHAS ¥ MOHHAS CBSI3b, O- U TI-CBSI3b, BOAOPOIHAS CBSI3b);

chopMMPOBAHHOCTb YMEHUS TPUMEHSITb IIOJIOSKEHUSI TeOpUM CTPOEHMUS OPTaHUYEeCKMUX
BeniectTB A. M. BytiiepoBa 151 0O6bsICHEHMS 3aBUCMMOCTY CBOMCTB BEIIECTB OT MX COCTaBa U
CTpPOEHMSI;

choOpMMPOBAHHOCTbL YMEHMII XapaKTepu3oBaTb COCTaB, CTpoeHue, Qusndeckue u
XUMMYECKMEe CBOMCTBA TUIIMYHBIX MPEICTaBUTE el Pa3IMUYHbIX KJIaCCOB OPraHNYEeCKMX BEIeCTB:
aJIKaHOB, IIMKJIOAJIKAHOB, AJIKEHOB, aJKagMeHOB, AJIKMHOB, apOMaTUYECKUX YTJI€BOJOPOJIOB,
CIIMPTOB, AIbAEIMIOB, KETOHOB, KApPOOHOBBIX KUCJIOT, IPOCTBIX M CJIOKHBIX 3(GUPOB, SKUPOB,
HUTPOCOEAVMHEHUI ¥ aMVHOB, aMUHOKUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, V- U MOJIMCAXapUaIoB),
WTIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXKIY HUMM YpPaBHEHUSIMM COOTBETCTBYIOIIMX
XUMMUYECKUX PeaKkIuil C UCIOJIb30BaHMEM CTPYKTYPHBIX GOpMYJT;

chOpMMPOBAHHOCTb YMEHMSI TIOATBEP)KAATb Ha KOHKPETHBIX TPUMEpax XapaKTep
3aBUCUMOCTM PEeaKLVMOHHOM CIIOCOOHOCTM OPraHMUYeCKUX COEeNVHEHUIM OT KPaTHOCTM U TUIIA
KOBAJIEHTHOM CBS13U (O- U TI-CBSI3M), B3aMMHOTO BJIMSIHUSI aTOMOB ¥ TPYIIII aTOMOB B MOJIEKYJIaX;

chOpMMPOBAHHOCTL YMEHMSI XapaKTepu30BaThb MCTOYHUKM YIJIEBOAOPOTHOTO ChIPbS
(HedTb, TPUPOOHBIMA ras, Yrojb), CIOCOObI e€ro mepepaboTKM ¥ MPAKTUYECKOe MpPUMEHEHME
MIPOAYKTOB IIepPePabOTKM;

chopMMPOBAHHOCTb BJIAAEHMS CUCTEMOM 3HAHMII O eCTeCTBEHHO-HAay4YHBbIX MeTOAAX
MO3HAHUSI — HaOMIONeHMM, W3MEepeHMM, MOJeJMPOBAaHUY, IKCIepuMeHTe (peaslbHOM U
MBICJIEHHOM) ¥ YMEHMS IPUMEHSITb 3TU 3HAHUS;

chOpMMPOBAHHOCTb  YMEHMSI TPUMEHSTb OCHOBHbIE  OIl€palMi  MbICJIUTEIbHOM
IeSTeJIbHOCTM - aHaJM3 M CUHTe3, CpaBHeHMe, OOOOIIeHMe, CUCTEMATHU3alLMIO, BbISBJIEHME
MIPUUMHHO-CJIECTBEHHBIX CBSI3€M — JIJIT U3YYEHMST CBOVICTB BEIECTB M XMMUYECKUX PeaKIIniL;



cpopMIUPOBAHHOCTh YMEHMIA: BbISIBJIITh B3aMMOCBSI3b XMMMUUECKMX 3HAHUI C TIOHSITUSIMU U
MPEACTABIEHUSIMM  IPYTUX €CTeCTBEHHO-HAYYHBIX TIPEIMETOB [JiT 0Oojee OCO3HAHHOTO
MMOHMMAHMST CYIITHOCTY MaTepuaJIbHOTO €OMHCTBA MMPA, MCIIOJIb30BaTh CUCTEMHbIE 3HAHUS IO
OPraHNYeCcKOM XUMUM IJIsI OObSICHEHMS ¥ TTPOTHO3MPOBAHMS SIBJIEHUIA, UMEIOIINX eCTeCTBEHHO-
Hay4YHYIO IIPUPOY;

chOpMMPOBAHHOCTh YMEHMIA: IPOBOIUTbL PACUEThI IO XMMMUYECKMM QopMyJiaM U
YpPaBHEHMSIM XMMMYECKMUX pPeakLMil C MCIIOJb30BaHMeM (GU3NUecKux BeauuuH (Macca, 0O0beM
rasoB, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX BeIeCTBA C KOJIMYECTBEHHON CTOPOHBI:
PacUEThI MO HAXOXKIEHUIO XMMMUUYECKOM (DOpMYJIbI BEIIECTBA IT0 M3BECTHBIM MAacCCOBBIM IOJISIM
XUMMUYECKUX 3JIEMEHTOB, MIPOAYKTAM CrOpaHMusl, INIOTHOCTM ra3000pa3HbIX BEIIIECTB;

chopMMPOBAHHOCTb YMEHMIA: TIPOTHO3UPOBATh, AHAJIM3UPOBATH M OLIEHMBATH C IMO3UIIUIA
9KOJIOTMYECKOM O6e30MacHOCTY TIOCJIEICTBUSI OBITOBOM ¥ IPOM3BOACTBEHHON [IeSITeIbHOCTHU
yeJI0OBeKa, CBSI3aHHOM C I1epepabOTKOM BeIEeCTB, MCIIOJIb30BaThb ITOJyYEHHbIE 3HAHMUS JIJIS
MPUHSTHSI TPAMOTHBIX pelleHnii IIPO6JIeM B CUTYaIUSIX, CBSI3aHHBIX C XMMME;

chOpMMPOBAHHOCTh YMEHMI: CAMOCTOSITEJIbHO IIJIAHUPOBATh M IPOBOIUTh XUMMUUECKUIA
9KCIEPUMEHT (MOyYeHye U U3ydYeHe CBOVICTB OPraHNYeCKNX BeIleCTB, KaueCTBEHHbIE peaKIun
VYIJIEBOJOPOJOB PasjIMUHBIX KJIACCOB UM KUCJIOPOIACOIEPKAIIMX OPraHMYeCKUX BEIEeCTB,
pellieHre SKCIEPUMEHTATbHBIX 3a7ady [0 paclO3HABaHMIO OPraHMYEeCKMX BEIIECTB) C
CcOOIONeHMeM TIpaBU  0e30MacHOro OOpallleHusI C BellecTBaMu U JIabopaTOPHBIM
obopynoBaHueM, (HOPMYIMPOBATh 1ieJIb MCCIeNOBaHMs, MPEACTaB/IATh B PasaMyHOM (dopme
pe3yJIbTaThl SKCIIEPMMEHTa, aHAJIM3UPOBATh U OLIEHMBATh UX TOCTOBEPHOCTb;

copMMpPOBAaHHOCTh YMEHMI:

cobJIIoaTh TMpaBWia SKOJIOTMUYECKM 11eJ1eco00pasHOro IOoBeNeHusI B ObITY M TPYIOBOM
JeSITe/IbHOCTM B IIeJIIX COXPaHEHUs CBOEro 3AO0POBbS, OKPYSKAIOIEi IPUPOSHONM Cpelbl U
JOCTVKEHMSI €€ YCTOMUMBOTO Pa3sBUTHSI;

OCO3HABaThb OMNACHOCTh TOKCUMUYECKOI'O OENMCTBMS Ha >KMBbIE OPraHu3Mbl OIpeIeEHHBIX
OpraHMyecKux BeleCTB, IOHMMas1 cMbIC rTokasarens ITK;

aQHAIM3MPOBAThb  1IeJIeECOOOPA3sHOCTh  NPUMEHEHMSI  OpPraHMYecKMX  BeIecTB B
MIPOMBIIIVIEHHOCTY ¥ B OBITY C TOUKM 3pEHMSI COOTHOILIEHUST PUCK-TIOJb3a;

chOpMMPOBAHHOCTh YMEHMIA: OCYILIECTBJISTH IleJIeHalpaBJIeHHbI IOMCK XUMUYECKOM
uHopMalu B PasIMUHBIX MCTOYHMKAX (HayuyHas ¥ y4yeOHO-HayuHas JIMTepaTypa, CpeacTBa
MaccoBoin uHMopmaryu, WHTepHeT M Apyrue), KPUTUYECKM aHAIU3UPOBATH XUMUUECKYIO
MHGOpMAIMIO, IepepabaThiBaTh €€ M MUCIIOIb30BaTh B COOTBETCTBUM C IOCTABJIEHHON yYeOHOIM
3azauen.

11 KJTACC

[IpenmMeTHble pesyibTaThl OcCBOoeHMsI Kypca «QOOIIas M HeopraHMyecKas XuMUs»
OTpa’karoT:

chopMMPOBAHHOCTH MPEICTABIEHMI: O MaTepUaJIbHOM eIMHCTBE MUpPa, 3aKOHOMEPHOCTSIX
M TI03HABAaEMOCTU SIBJIEHUI MPUPOAbI, O MECTe U 3HAUEeHUM XUMMUU B CUCTEME eCTEeCTBEHHBIX
HayK U e€ pojiu B 00eCHeyeHuy YCTOMYMBOIO PasBUTHS, B PELIEHMM ITPOOJIEM 3KOJIOTMUYECKOM,
SHEPreTMYeCcKOM ¥ MUIIEBOM Oe30IIacHOCTM, B PpasBUTMM MEOUIMHBI, CO3HAHUM HOBBIX
MaTepuasos, HOBBIX MCTOUYHMKOB SHepruu, B obecreyeHnn PaLMOHAIBHOTO
MIPMPOJIOTIOIb30BaHMs, B GOPMMUPOBAHUY MUPOBO33PEHNS U OOI1IEl KyJIbTYpPbl YEJIOBEKA, a TAKKE
9KOJIOTMYECKM 0O0CHOBAHHOT'O OTHOIIIEHMST K CBOEMY 3I0POBbIO U IIPUPOITHON CpeJie;

BJIafieH)ie CHUCTEMOM XMMMUYEeCKMX 3HaHMI, KOTopasg BKJIIOUAeT: OCHOBOIIOJAralolye
MIOHSITUSI — XUMMMUYECKUI 3JIEMEHT, aTOM, SIAPO aToOMa, M30TOIIbl, SJIEKTPOHHAsI 060JI0UKa aToMa,



s-, p-, d-aToMHble OpOUTANM, OCHOBHOE ¥ BO30YKIEHHOE COCTOSIHMS aToma, I'MOpuUamM3anus
ATOMHBIX OpOuTajeN, MOH, MOJIEKYJa, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEbHOCTb, CTEleHb
OKUCJIEHUSI, XUMMUYeckass CBsA3b (KOBaJIeHTHas, MWMOHHas, MeTa/lyinueckas, BOIOPOAHAas),
KPUCTA/UIMYECKas pelIeTKa, XMMUYecKash peakumsi, pPacTBOP, 3JEKTPOJUTbI, HEIJTEKTPOINUTHI,
9JIEKTPOIUTHYECKAsT  OUCCOIMAlLMS, CTeleHb OUCCOLMAIMM, BOHOPOIHBIM  ITOKa3aTeJb,
OKUCJINTEJIb, BOCCTAHOBUTEJIb, TETVIOBOM 3(PGdEKT XMMUUeCKOM peakini, CKOPOCTb XUMUYECKOM
peakiuy, XUMUUYECKOe paBHOBeCHE; TeOopuu U 3aKOHbI (Teopusl 3JIEKTPOIUTUYECKOMU
Iyuccouuaiuy, nepuogndeckuin 3akod .M. MeHgeneeBa, 3aKOH COXpaHEHMs] MacChl BeEIECTB,
3aKOH COXpaHeHUs U MpeBpallleHus] SHeprUu MpPU XUMUUYECKUX PeaKkIMsX, 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB, 3aKOH JAEMCTBYIOIIMX MacC), 3aKOHOMEPHOCTY, CUMBOJIMUECKUN SI3bIK XUMUU,
MMPOBO33peHYecKe 3HaHUsA, JieXXalllMe B OCHOBe MOHUMMAaHUS TMPUUMHHOCTU M CUCTEMHOCTU
XUMUYECKUX SIBJIEHMIA; COBPEMEHHbIe TPEACTABJIEHNSI O CTPOEHUM BelleCTBa Ha aTOMHOM,
MOHHO-MOJIEKY/IIPHOM ¥ HAgMOJIEKYJISIPHOM  YPOBHSIX; IIpeNCTaBJeHUSI O MexXaHM3Max
XUMMYECKMX  peaklyui, TepMOAMHAMMYECKMX U KMUHETUYECKUX 3aKOHOMEPHOCTIX  UX
MpOTeKaHus, O XMMMYECKOM paBHOBECMM, pacTBOpax U  [OUCHEPCHbIX  CUCTeMax;
(dakTosiornueckme cBemeHusl O CBOMCTBAX, COCTaBe, MOyUYeHUM ¥ 6e30IacHOM MCITOTb30BaHUM
B)KHEMIIINX HEOpPraHMYeCKUX BeIeCTB B OBITY UM IPAKTUUYECKON MAesiTeIbHOCTM YesIOBeKa,
OOIIMX HAYYHBIX MPUHINIIAX XMMUIECKOTO ITPOU3BO/ICTBA;

c(hopMMPOBAHHOCTb YMEHMI: BBISIBJISITh XapaKTepHbIe MTPU3HAKM MTOHSITUI, YCTAaHABIMBATD
MX B3aMMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIIME TOHSTUSI IIPU ONMUCAHUM HEOPraHMYeCKUX
BEIIIeCTB U UX MPEeBPAIeHNI;

copMMPOBAHHOCTb YMEHMSI MCIO0JIb30BaTh XMMUYECKYI0 CUMBOJIMKY [JISI COCTaBJIEHUS
dbopMyn BellleCTB ¥ YypaBHEHMI XUMMUUECKUX pPeaklyii, CUCTeMaTUUYECKyl0 HOMEHKJATypy
(IUPAC) u TpuBunanbHble Ha3BaHMUSI OTAEJIbHBIX BEIIECTB;

chopMMPOBAHHOCTH YMEHMS ONPEeAESITh BaJIEHTHOCTb U CTENeHb OKUCJIEHUSI XUMUUECKUX
5JIEMEHTOB B COEOVHEHMSIX, BUM, XMMWYECKOW CBSI3M (KOBaJIEHTHAs, MOHHAs, MeTaulMyecKas,
BOJIOPOJIHAS ), TUTT KPUCTAJJTMUECKON PEIIETKM KOHKPETHOT'O BEIlleCTBa;

chOpMUPOBAHHOCTb yMEHUSI OOBSICHATH 3aBMCUMOCTb CBOMCTB BeILECTB OT BUIA
XMMMUYECKOM CBSI3W M TUIIA KPUCTA/UTMYECKOW PEIIETKM, OOMEHHbIM U JTOHOPHO-aKIETOPHbIN
MeXaHM3Mbl 0O6pa30BaHMsI KOBAJIEHTHOM CBSI3U;

copMMPOBAHHOCTb YMeHMIA: KiaacCU@UIMpoBaTh: HeOpraHMueckue BelllecTBa IO UX
COCTaBy, XMMMUECKME peaKluu MO pPasiMUHbIM MHpu3HaKam (UMCIYy U COCTaBy pearupyrommx
BEIIeCTB, TeIUIoBOMY 3(hdeKTy peakuuyu, M3MEHEHUIO CTeleHell OKUCIeHUs 3JI€MEHTOB,
06pPaTUMOCTH, YYaCTMIO KaTajmu3aTopa M ApPYrue); CaMOCTOSITEJIbHO BbIOMpPAThb OCHOBAaHMSI U
KpUTEpUM IJ1s1 KiaccuuKaImm U3y4aeMbIX BEIeCTB ¥ XMMUUYECKUX PeaKIInii;

copMMPOBAHHOCTb YMEHMSI pacKpbIBaTh CMbBICJI Tmepuoauveckoro 3akoHa [. W.
MeHgeneeBa ¥ JIeMOHCTPUPOBATb €ro  CUCTEMATU3MPYIOUIYIO, OOBSICHUTENIBHYIO U
MTPOTHOCTUYECKYIO QYHKIINN;

copMMPOBAHHOCTb YMEHUM: XapaKTepu30BaThb 3JIEKTPOHHOE CTPOeHMe aTOMOB U MOHOB
XUMMUYECKMX 3JIEMEHTOB I1epBOro-4eTBEPTOro mnepuonaoB Ilepmopmyeckoit cucrembr [I.U.
MenpeneeBa, UCMHOb3Yys TIOHATUSI «IHEPreTUUYeCKue YPOBHUY», «IHepreTudyeckue MOJYPOBHUY,
«$-, p-, d-aToMHble OpOUTAIN», «OCHOBHOE ¥ BO3OYXKIEHHOE SHEPreTUYeCKMe COCTOSTHUS
aToMa»; OOBSICHSITh 3aKOHOMEPHOCTM W3MEHEHMsI CBOWCTB XUMMUYECKUX IJIEMEHTOB U WUX
coenMHeHMi1 1o iepuopaam u rpymnmnam [lepmoanaeckoir cucremsr [. 1. MeHeneeBa, BaJieHTHbIE
BO3MOYKHOCTY aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHMSI UX 3JIEKTPOHHBIX 000JIOUEK;



chopMMPOBAHHOCTb YMEHUM: XapaKTepu3oBaThb (OMMCHIBATh) OOIIME XUMUUECKUE
CBOJICTBA BEIIECTB Pa3/IMYHBbIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHME T€HETUYECKOW CBSI3U
MEXKIy HeOpraHMYECKMMM BEIECTBAMM C ITOMOIIbIO YPaBHEHMII COOTBETCTBYIOIMIMX XUMUYECKUX
peaKIuit;

chOpMMPOBAHHOCTb YMEHMSI PACKPbIBATh CYITHOCTD: OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakinii TTOCPEACTBOM COCTAaBJIEHUST 3JIEKTPOHHOTO GajlaHca 3TUX peakliMii; peakluii MOHHOTO
oOMeHa ITYTEM COCTaBJEHMSI MX IIOJHBIX ¥ COKPAIIEHHBIX MOHHBIX YpaBHEHWM; peakIui
TUAPOJIN3a; peakiuii KOMIJIEKCOOOpa3oBaHMs (Ha MpuUMepe TUAPOKCOKOMILIEKCOB IIMHKA W
AJIIOMMHUA);

CchOpMMPOBAHHOCTb YMEHUSI OODBSICHSITb 3aKOHOMEPHOCTM ITPOTEKAHMSI XUMUYECKUX
peakiuii C YYETOM WUX SHEPreTUUEeCKMX XapaKTEPUCTUK, XapaKTep M3MEHEHMS] CKOPOCTU
XMMUYECKON peakuyy B 3aBUCUMOCTM OT Pas3/IMUHBbIX (PaKTOPOB, a TAK’Ke XapaKTep CMeIleHMs
XMMMYECKOTO paBHOBECHUS TIOJT BJMSIHMEM BHELIHUX Bo3gerncTBui (puuiu Jle Ilaresnbe);

c(hOpMUPOBAHHOCTb YMEHUST XapaKTepu30BaTh XMMUYECKME PeaKiiu, JiesKallye B OCHOBE
MPOMBIIIUIEHHOTO TOJIYYEHUSI CEPHOV KUCJIOThI, aMMMaka, oOOIMe Hay4yHble IPUHIUIIBI
XUMMUYECKMX TPOU3BOACTB; 11€71eCO00pa3HOCTb IMPUMEHEHMS] HeOpraHMYeCKuX BellecTB B
MTPOMBIIIVIEHHOCTY ¥ B OBITY C TOUKM 3pE€HMSI COOTHOIIIEHUSI PUCK-TIOJIb3a;

c(hopMMPOBAHHOCTD BJIAIEHNST CUCTEMONM 3HAHMI O METOJaX HAYYHOTO MTO3HAHMS SIBJIEHUIA
mpuponbl — HaOJMoJeHue, W3MepeHue, MOMAEJIMpPOBaHMe, SKCIepMMEHT (peaJibHbIM U
MBICJIEHHBII), UCIIOIb3YEMbIX B €CTECTBEHHbIX HAyKax, YMEHMS MPUMEHSITb 3T 3HAHUS TPU
9KCHEPUMEHTAIbHOM MCCIEIOBAaHMM BEIECTB U IJIs1 OObSICHEHUS XUMUYECKUX SIBJIEHUM,
MMEIOILMX MECTO B IIPUPOJIE, TPAKTUUECKON AesITeTbHOCTY UeJIOBEKa U B IOBCEHEBHOM JKU3HM;

chOpPMUPOBAHHOCTb YMEHMS BBISBIISITH B3aMMOCBSI3b XMMMUUECKUX 3HAHMI C TIOHATUSIMU U
MPEeACTaBIEHUSIMM IPYTUX €CTeCTBEHHO-HAy4YHBbIX TIPeIMeTOB [Jjisi 0Oojee OCO3HAHHOTO
MOHMMAaHMST MaTepUaIbHOTO eMHCTBA MUPA;

c(hopMMPOBAHHOCTH YMEHMSI TIPOBOAUTD PACUETHI: C MCIIOIb30BAHMEM TIOHSITUM «MacCOBasT
JIOJIST BEILIeCTBA B pacTBOpPE» M «MOJISIpHAST KOHIIEHTpAIMsI»; MacChl BellleCTBa MM OObEMA rasa
110 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe Wi 0ObEMY OFHOTO M3 YYAaCTBYIOIIMX B PEAKLMN
BEIIIECTB; TeIIOBOTO 3(deKTa peakinn; 3HaUE€HMs] BOJTOPOIHOTO TTOKa3aTesIsi paCTBOPOB KUCJIOT
M IIeJIoYe C M3BECTHOM CTENeHbIO0 OMCCOLMalMM; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTA peaklyu, eCaM OJHO M3 MCXOMHBIX BEIIECTB JAHO B BUIE PACTBOpA C OMpeeEHHOM
MAacCCOBOM [10Jie/i PAacCTBOPEHHOTO BEIECTBA WMJIM AAHO B M30ObITKEe (MMeeT IMpUMeCH); HOJIU
BBIXOZIA ITPOJIYKTA PeaKlyy; 0ObEMHbBIX OTHOIIIEHUI Ta30B;

c(hOpMMPOBAHHOCTb YMEHMI: CAMOCTOSITEJIbHO TJIAHUPOBATh M TPOBOIUTH XUMMUUYECKUN
9KCIepUMEHT (TTPOBeeHMEe peaKlnii MOHHOTO OOMeHa, MOATBEPsKIeH)e KauyeCTBEHHOTO COCTaBa
HEOPraHMUYEeCKNX BEIECTB, OINpe/esieH e Cpebl PACTBOPOB BEILIECTB C MOMOIIBIO MHANKATOPOB,
M3yUYEeHNEe BIMSHUS PasIUUYHBIX (AKTOPOB HA CKOPOCTb XMMMYECKOM peakluy, pelleHue
9KCIepPUMEHTA/IbHBIX 3amau 1o TeMam «Meramibl» u «Hemeraynnbl») ¢ coboqeHemM paBul
6e3omacHOrO OOpallleHMs C BellecTBaMyu ¥ J1abopaTOpHbIM 06OpymOBaHMeM, (HOPMYJIMPOBATh
1leJb  MCC/IeNOBaHMs, TPEACTaBIsITb B Ppas3MYHON (GopMe pe3yabTaThbl SKCIEPUMEHTA,
aHaJIM3UPOBATh U OLIEHUBATb UX IOCTOBEPHOCTb;

c(hopMMPOBAHHOCTb YMEHMI: COOTIOATh MPaBMIa MOJb30BAHMS XUMUYECKON TIOCYION U
JJabopaTOpHBIM 0OOPYAOBaHMEM, OOpAIIEHNSI C BEIIeCTBAMY B COOTBETCTBUM C MHCTPYKIMSIMU
MO BBITIOJIHEHUIO JIAGOPATOPHBIX XUMUYECKMUX OIbITOB, SKOJOTMYECKM I1eIeCO0Opa3HOro
MOBEJIEHNsI B OBITY UM TPYJOBOV [ESTEIbHOCTM B LIEJIX COXPAaHEHMS CBOEro 3[0pOBbS,
OKPY’KaIOIIel TPUPOSHOV CpeAbl UM JOOCTVDKEHUS] €€ YCTOMYMBOTO pasBUTHSI, OCO3HABAaTh



OITACHOCTb TOKCUYECKOI'O MEMCTBUSI Ha J>KMBBIE OPraHM3MbI OIPEIe/IEHHbIX HEOpraHMyecKUX
BeILIeCTB, ITOHMMasT cMbICI rTokasarenst ITK;

CchOpMMPOBAHHOCTb YMEHMIA: OCYIIECTBJISITh IleJIeHANPaBJIeHHbIN TOUCK XUMUYECKOM
MHpOpPMAIMM B Pas3IMUYHbIX MCTOUHMKAX (HaydyHasl M y4uyeOHO-HaydHasl JIMTepaTypa, CpeacTBa
MaccoBoi uHpopmaruu, VHTepHeT M Apyrue), KPUTUYECKM aHAJIU3UPOBATh XUMUYECKYIO
uHdopMariuio, nepepabaTbiBaTh €€ U MCII0JIb30BaTh B COOTBETCTBUM C IOCTABJIEHHOM YuyeOGHOM
3azayers.



TEMATHUYECKOE ITJTAHUPOBAHUE

10 KJIACC
KoanuectBo uacos
Ne HaumeHnoBaHue pa3pgesios dnekTpoHHbIE (U(POBHIE) 00pa3oBaTeIbHbIE
Konrpoabubie | IIpakTHyeckue
11741 M Te€M IPOrpaMMBbI Bcero pecypchbI
padoThI padoThI
Pasnen 1. TeopeTuueckue 0CHOBBI OPraHUUECKOM XMMUM
[IpenmeT opraHnyeckoii
.T
XYMV 2 €OPHA CTPOCHt https://resh.edu.ru/subject/lesson/6149/start/1 70388/
1.1 OpraHNYeCcKMUX 8
coenuuenni A. M.
bytnepona
Utoro no paspeny 8
Pa3spen 2. YrieBoaopoabl
I1
PERGTIbHbIC https://resh.edu.ru/subject/lesson/6151/start/149993/
2.1 YIJIEBOJIOPOAbI — aJIKAHbI, 5
IIMKJTOQJIKAHbI
H .
CHPERCTILHDIC https://resh.edu.ru/subject/lesson/5412/start/212563/
2.2 YIJIEBOJIOPOIbI: AJIKEHBI, 14 1
aJIKaAVIEHbI, aJIKVHbI
9.3 Apomatuyueckue 3 https://resh.edu.ru/subject/lesson/4775/start/150494/
' YIJIeBOOOPOIbI (apeHbI)
I1
PYIPOTIBIE MCTORHAINA https://resh.edu.ru/subject/lesson/6148/start/1 70461/
24 YIJI€EBOAOPOIOB U UX 4
nepepaboTKa
95 ["ayoreHNpon3BOgHbIE 4 !
yIJIEBOIOPOMIOB




HWroro no pasmeny 35

Paspen 3. Kuciopoacoaepskaiye opranm4eckue COeTHEHMST

https://resh.edu.ru/subject/lesson/4769/start/150550/
3.1 CrinpTel. DeHon 11 1 https://resh.edu.ru/subject/lesson/5727/start/150577/

Kapb6ouunbHbie

COCTMHEIIL: ATIbACTVAB I https://resh.edu.ru/subject/lesson/4776/start/1 50604/
3.2 KeToHbl. Kap6oHOBBIE 21 1
kucoThbl. CIOKHbIE

a¢upor. XKupbl

https://resh.edu.ru/subject/lesson/6150/start/150687/
3.3 VriaeBonbl 9 1

Utoro no pasgeny 41

Pa3spen 4. AsoTcoaepskaliye opraHnIecKue CoeaMHeHNs

41 AmMuHbl. AMUHOKICIIOTBI. 12 1 9 https://resh.edu.ru/subject/lesson/4743/start/150742/
' Benkn
Htoro o pasgeny 12

Paspen 5. BbICOKOMOJIEKY/ISPHBIE COeTMHEHMS

https://resh.edu.ru/subject/lesson/6095/start/150823/
6 1 https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4777/start/170536/

51 B bICOKOMOJIEKYJIAPpHbIE

COeVHEeHUS

HToro o pasgeny 6

OBIIEE KOJIMYECTBO YACOB

I10 ITPOI'PAMME 102 3 6




11 KJIACC

HauMeHoBaHIe KommuecTBO yacoB

Ne dnekTpoHHbIE ((POBbIE) 00pa3oBaTeIbHbIE
pa3nesioB M TeM Konrpoasbsbie | IIpakTHyeckue

n/n Bcero pecypcaI
MpOrpaMMbI padoThI padoThI

Pa3spen 1. TeopeTruueckue 0CHOBBI XMMUU

CTpoenne aToma.
[Tepuonyueckuii 3aKOH
u ITepuognueckas

1.1 9
cucTeMa XUMUYECKUX
aniemenToB [I. W.
MenpeneeBa
CTpoeHue BelllecTBa.
1.2 MHoroob6pa3sue 11 1
BellleCTB
https://resh.edu.ru/subject/lesson/4938/start/151107/
1.3 Xummyeckue peakuymmn 19 1 3
WTtoro mo pasgeny 39

Pasgen 2. Heoprannueckasi XuMusi

2.1 Hemerasibl 31 1 3 https://resh.edu.ru/subject/lesson/5939/start/151320/

9.9 MeTamms: 23 1 9 https://resh.edu.ru/subject/lesson/3493/start/151213/

Utoro no paspeny 54

Paspen 3. Xumus u >XU3Hb

21 MeTozpbl IO3HaHUA B 9 https://resh.edu.ru/subject/lesson/5452/start/150796/

XUMMUU. XUMUS U KU3HD




Utoro no paspeny 9

OBLIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME 102







