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NHOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpaMma Mo XMMUM Ha YPOBHE CpEHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeabHON IpOrpaMMBbl CpeaHEero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PeaepanbHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUs» B o0Opa3oBaTebHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peaqu3yIOIIMX OCHOBHbIE OO0pa3oBaTeNbHbIE MPOrPaMMbl, U
OCHOBHBIX ToJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHUMAET BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTO oOpa3oBanus ywamuxcs 10-11 kmaccos.
WN3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX AuddepeHunpoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecrneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTalyy UX K OBICTPO MEHSIOIUMCS YCJIOBUSM KU3HU B COLIUYME, a TaKKe IS
POJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIE€TCA OAHON U3 MPUOPUTETHBIX TUCIHUTIINH.

B nporpaMmMe mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETAlii0 B  COOTBETCTBUM C  OCHOBOIMOJATarOIMIMMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIei, coaepx aHus,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMIOJIHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UHPOPMAIIMOHHO-METOANYECKAsA, peanu3alus KOTOpod obecreunBaeT
MOJTyYeHHUE TMPEACTABICHUS O LENIAX, COAEp)KaHUU, O0Iel cTpaTeruu oOydyeHHs,
BOCIIMTAHUS M Pa3BUTHUA OOYYAIOUIMXCA CPEACTBAMM MpPEIMETa, H3y4aemMoro B
pamMKax KOHKPETHOTO TIPOdUIIs;

e OpraHU3alMOHHO-TJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
OIpeJIeNICHNE: MPUHLNIOB CTPYKTYPUPOBAHUS U IOCJIEN0BATEIBHOCTH H3yYEHHUS
y4eOHOTO MaTepuasia, KOJIMYECTBCHHBIX M KAYECTBEHHBIX €T0 XapaKTEPUCTUK;
MOXOJI0B K (DOPMHUPOBAHUIO COJEPKATEIBHONM OCHOBBI KOHTPOJSI M OLEHKH
o0pa3oBaTeIbHBIX JOCTHKEHUN OOYUYaIOIMMXCS B paMKaxX HUTOTOBOW aTTECTAllMU B
dopme enMHOro rocyAapCTBEHHOTO SK3aMeHa 10 XUMUH.

[Iporpamma aJist yriy0iaEHHOTO U3YUYECHHS] XUMUU:

e YCTAHABJIMBAET MHBAPUAHTHOE IPEIMETHOE COJEpKAHHE, 0053aTeIbHOE
JUISL U3yYEHHUSI B paMKaX OTJEIbHBIX MpoQuieH, mpeycMaTpuBaeT pacipeeicHue



U CTPYKTYpUpPOBAaHME €ro IO KjaccaMm, OCHOBHBIM  COJI€pXKaTEIbHBIM
JTUHUAM/pa3fienaM Kypca;

e JaéT MpPUMEPHOE pachpeliesieHue y4eOHOTrO0 BPEMEHHU, PEKOMEHYEeMOTO
JUTSL UBYUYEHUS OTACIBHBIX TEM;

e MpejjaracT MPUMEPHYIO TMOCIEI0BATEIbHOCTh HW3YYEHUs] Y4eOHOTO
Marepuaia ¢ Y4ETOM JIOTMKM TIOCTPOCHHMS Kypca, BHYTPUIPEAMETHBIX U
MEXKIIPEAMETHBIX CBA3EH;

e AT METOAMYECKYI0 MHTEPIPETAIUIO IeJIeH U 3ajlauy U3yuyeHUs MpeaMera
Ha YrayOJIEHHOM YpPOBHE ¢ YYETOM COBPEMEHHBIX NPUOPUTETOB B CHUCTEME
cpeaHero oO1ero 0opa3oBaHus, COACPKATEILHON XapaKTePUCTUKHU TUIAHUPYEMbBIX
Pe3yIbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTEILHON MTPOrpaMMBbl CPEHETO OOIIEro
oOpa3zoBaHus (JINUHOCTHBIX, METAMPEAMETHBIX, TPEAMETHBIX), a TaKXKe C YUETOM
OCHOBHBIX BHUJIOB y4ueOHO-TIO3HABATEIbHBIX JEHCTBUM 0OydarImerocs 1o
OCBOCHUIO COJICPKAHUS MPEIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B MPOrpaMMe MO XMMHUHU TPEAYCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a TmpeaeIaMyd YCTAaHOBIICHHOW TpOorpaMMON TI0  XUMUH
00s13aTeNTbHON (MHBAPUAHTHOW) COCTABIISIIONICH COACPIKaHUS Y4EeOHOTO MpeaMeTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATHUBHOW COCTABIISIONICH,
KOTOpasi TOJKHA ONPEAENSITBCS B COOTBETCTBUU C HAIPABICHHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cooTtBercTBHM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro U yriayOJIEHHOTO YpPOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO OOyUCHHMS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloM  [OJYYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHEIUAIbHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCIUIUIMH B By3aX M OPTaHU3AIUSAX CPEJHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wH3ydeHHe MpeaMeTa «XUMHs» OPUCHTHUPOBAHO
MPEUMYIECTBEHHO HA pPACIIUPEHUE U  YIIYyOJIeHHE TEOPETUYECKOU |
MPAKTUYECKON MOATOTOBKM OOYYAIOIIUXCs, BRIOPABIINX OMPEaeNEHHBIN TPOdUIb
oOy4YeHMsl, B TOM YHCJIE C IEPCTIEKTUBOM MOCIEAYIOMIETO TOTYyYeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MIaHHPYEMBIM pE3yiabTaTaM OCBOCHHUS
dbenepanbHON 00pa30BaTEIbHOW MPOrpaMMBbI CPETHETO 00mmero o0pa3oBaHUS
U3yueHHue rnpeaMera «XUMHUS» OpPHUEHTUPOBAHO TaKXke Ha pelIeHHe 3aaad
BOCITUTAHUSI W COIMAILHOTO PAa3BUTUS OOyYaromuxcs, Ha (OPMUPOBAHHUE Y HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUI, YMEHHUI paldOHaIu3aluu Yy4eOHOTO Tpyda U



000OIIEHHBIX CHOCOOOB  JIESITENBHOCTH, HWMEIONIUX  MEXAUCIUILIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisionuMu peaMeTa «XUMHs» Ha YPOBHE YIIIYOJIEHHOTO HM3ydeHUS
SBIIIOTCS  YIIIyOJNI€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HeopraHuveckas XuMmus». [Ipu ompeneneHuu moaxo10B K 0TOOPY U CTPYKTYPHOU
OpraHu3alliyd COJACPKAHUS ATUX KYypCOB B TMPOTPaMME [0 XHMHH 3a OCHOBY
npuHATel nojoxkenuss PI'OC COO o paznuuusax 06a30BOro U yriayOia€HHOro
YPOBHEH U3YyUYEHHUs IIpEeaAMETaA.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISECT COBOKYITHOCTh TPEIMETHBIX 3HAHUHA U
YMEHUM, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TMpeaMmera. JTa CcUcTema
3HAHUW TOJTydaeT OMpeeaEHHOE TEOPETUUYECKOE JOTOJHEHHUE, I03BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO Ooybluid  00BEM  (HaKTOJIOTHYECKOTO
Mmarepuana. Tak, Ha YrIyOJIEHHOM ypOBHE H3YUYCHMsI TpeaMmeTa obOecredeHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS O0OBEMA 3HAHUW O XHMHYCCKHUX
AJIEMEHTaX W CBOMCTBaX WX COCIWHCHUN HA OCHOBE PACIIMPEHUS W YIIyOJICHHS
NPEJICTaBJICHUH O CTPOCHHUM BEIIECTBA, XMMHYCCKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAHMS PEaKINii, pacCCMaTPUBAEMBIX C TOYKH 3PCHUS XUMHUYECCKON KUHETHUKH
U TepMoauHamuku. W3yuenue mnepuoandeckoro 3akoHa u Ilepuoamnueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUS PHEPreTUYECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
paspyllieHud, a TakKe ¢ TOYKHU 3pEHUs MeXaHU3MOB e€ oOpa3oBaHus. M3yuenue
TUTIOB ~ pEaKkiui  JOomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
AIEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOIU3E PACILIABOB M PACTBOPOB BEIIIECTB.
B kypce oprannyeckoil XMMHUHM TIPH PACCMOTPEHHUHM PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHUN yaenseTcss oco0oe BHUMaHWEe BOIpocaM 00 3JIeKTPOHHBIX 3] deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEPKAHHE KYpCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep [JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHUH) OKAa3bIBAIOT BIUSHUE CMEXHBIC TIpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TpeaMeTa NSl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0IbIIoe
3HaueHne OyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. Ilpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJ/IOB MO3HAHMSI, OONTHOCTh 3aKOHOB U TECOPUW B XUMHUU U B (PU3HKE: aTOMHO-
MOJICKYJISIpHAsi TeopHusi (MOJEKYJsIpHas Teopus B (hU3MKE), 3aKOHBI COXpPaHEHUS
MacChl W DHEPTrUU, 3aKOHBI TEPMOJMHAMHUKH, DJIEKTPOIW3a, MPEICTABICHUS O
CTPOCHHH BEUIECTB U IPYTOE.



B TO xe BpemMs B coaepkaHUM TIpeaMeTa ISl KIACCOB XMMMKO-
Oouosiorndeckoro npodusis OOMbIIUN yACHbHBIM Bec OyAeT UMETh OpraHuYecKas
xumus. B 3TOM ciaydae mpenocTaBiISeTCS  BO3MOXHOCTH sl Ooliee
00CTOATENILHOTO  PACCMOTPEHUS XMMUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JHMOUABI, OCJKH, YIJICBOJbI, HYKJICHHOBBIC
KUCJIOTBI M apyrue. Ilpm 3TOM 3HaHUA O COCTaBE M CBOWMCTBaX MpEACTaBUTENEH
OCHOBHBIX KJIaCCOB OPraHUYECKHX BEIIECTB CJIY>XKaT OCHOBOW ISl W3y4YEHUS
CYIIIHOCTH MPOIECCOB POTOCUHTE3A, JIbIXaHUS, TTUIIEBAPCHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
0O0IIIeHaYyYHBIX METOJ/IOB TTO3HAHUS U OIbITa MPAKTHYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMETaMHu, BXOJSIIMMU B COCTaB
npeaMeTHbIX oOractelt «EcTecTBeHHO-HaydHbIE MNpeaMeThl», «MaTremaTuka u
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4eil MepBOCTENICHHON 3HAYUMOCTHU SIBIISETCS (OPMUPOBAHUE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEeATEIbHOCTU YEJI0BEKa U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. Pemenue
ATOW 3a7auyd Ha YIIIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoiaraet
peanu3aluio TaKuXx 1eNei, Kak:

e (opMHupOBaHUE TIPEACTABICHHUI: O MaTepUAIbHOM €IWHCTBE MHUDPA,
3aKOHOMEPHOCTSX Y O3HABAEMOCTH SIBIICHUI IPUPOJIbI, O MECTE XUMHU B CUCTEME
€CTECTBEHHBIX HAayK W €€ Beaylleld poii B 0OECIIEYECHUU YCTOMYMBOIO PAa3BUTHUSA
YeJI0BeYeCTBA: B PEIICHUU TTPOOJIEM IKOJOTHUUECKOM, SHEPTEeTHICCKON U THUIIIEBOM
0e30MacHOCTH, B PAa3BUTUU MEIMIIMHBI, CO3JaHHHM HOBBIX MaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIIEUECHHHM PALMOHAIBHOIO MPUPOAOIOIb30BaHUS, B
dbopMHUpOBaHUM MHPOBO33pEHUA M OOMmIed KyIbTypbl 4YEJIOBEKa, a TaKxKe
AKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIUEHHS K CBOEMY 3J0POBbI0 U IPHUPOIHOU
cpene;

e OCBOCHHME CHUCTEMBbl 3HAHWW, JIEXKAUIUX B OCHOBE XUMHUUYECKOU
COCTaBIIIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa: (QyHIAMEHTATBHBIX
MOHATUM, 3aKOHOB M TEOPUM XMMHH, COBPEMEHHBIX IPEICTABIECHUN O CTPOCHUU
BEIIECTBA HA  pPa3HbIX YPOBHSIX —  aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJIMOJIEKYJIIPHOM, O TEPMOJAMHAMHUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSX
MPOTEKAHUSI XMUMUYECKUX PEAKIUW, O XMMHYECKOM pPAaBHOBECHM, PACTBOpax M
JTUCIIEPCHBIX  cUcTeMaX, 00 OOIIMX HAay4YHBIX MPUHLIHUIAX XUMHUYECKOIrO
MPOU3BOJCTBA;



e (opmupoBanue y oOy4Jaromuxcs OCO3HAHHOT'O MOHUMaHUS
BOCTPEOOBAHHOCTU CUCTEMHBIX XUMUUYECKUX 3HAHUMU NJI1 OOBIACHEHUS KIIOUYEBBIX
uned u mpoOiieM COBPEMEHHOW XUMHH, ISl OOBSCHEHHS W IPOTHO3UPOBAHUS
SBJICHUN, HWMEIONIMX €CTECTBEHHO-HAYYHYIO MPUPOAY; TPaMOTHOTO pEIICHUs
npo0JieM, CBSI3aHHBIX ¢ XUMUEH, IPOrHO3UPOBAHMS, aHAJIU3a U OLICHKU C MO3UIUN
HKOJIOTMYECKON 0€e30MacHOCTH MOCJIEACTBUI OBITOBOM W MPOM3BOACTBEHHOM
NEATeIbHOCTH  4eJOBeKa, CBA3AHHOM C  XMMHYECKUM  MPOU3BOJACTBOM,
HCIIOJIb30BaHUEM U MEPEepabOTKON BEIECTB;

e yIIyOJICHME  TPEACTaBICHUA O  HAyYHBIX METOoAAaX  IO3HAHUA,
HEOOXOAUMBIX JJIsi TPUOOPETeHUs] YMEHHI OPUEHTUPOBATHCS B MUPE BEIIECTB U
O0OBSICHEHUS XUMUYECKHUX SIBIICHUM, UMEIOIUX MECTO B MIPUPO/IC, B MPAKTUUECKOM
NESATeIbHOCTH U TTIOBCETHEBHOM KU3HH.

B mnane peanuzanuu nmepBOOYEPETHBIX BOCIUTATENIBHBIX M Pa3BUBAIOIIUX
(GYHKIMI TIETOCTHOM CHUCTEMBI CpeIHEero oOiiero o0pa3oBaHUS TPH W3yUYCHHUH
npeamera «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0COOyH  aKTyallbHOCTH
npuoOpeTaroT TaKue 1eJU U 3a7a4H, KakK:

e BOCMHTaHUE YOEKIEHHOCTM B TO3HABAEMOCTH SIBIICHUM TMPUPOJBI,
YBaXXEHUSI K TMPOIECCY TBOPYECTBA B 00OJIACTH TEOPETHUYECKUX M TPHUKIIAIHBIX
UCCJIEIOBAaHUNA B XUMHH, (HOPMHUPOBAHHE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHE MOTHBAIMM K OOYyYEHHIO U T[O3HAHHIO, CIIOCOOHOCTEH K
CaMOKOHTPOJII0O M CaMOBOCHIHTAHHIO HAa OCHOBE YCBOEHHS OOIIEUYEIOBEUECKUX
IICHHOCTEH;

e pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAJbHBIX U TBOPUYECKUX
criocoOHOCTeH o0y4Jaronxcs, GoOpMUPOBAHKE Y HUX CO3HATEIIFHOTO OTHOIICHUS K
caM000pa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHMIO KaK YCIOBHUIO YCIEHTHOM
npodeccuoHaIbHOM U 00IIECTBEHHON NIEATeNbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0pOBBIO U MMOTPEOHOCTH B 3I0POBOM 00pase KU3HH,

e (opMUpOBaHHE YMEHHI W HaBBIKOB Pa3yMHOTO MPUPOIOTNOIb30BAHMUS,
pa3BUTHE OKOJOTHYECKOW KYIbTypbl, NPUOOpPETEHUE OIbITa OOIIECTBEHHO-
MIOJIE3HOMN DKOJIOTUYECKOMN AEATEIHbHOCTH.

OO6miee yucIo 4acoB, MPEAYCMOTPEHHBIX JIJIST U3YUYCHUS] XUMHUH HA YTITyOJIEHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUH.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYECKUX COEIMHEHUAX. Tumpl TUOpUAM3ALMM aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnuHapHas, n1BoWHAasE U TpoiHas cBs3b. CrocoObl pa3phiBa CBSI3€M B MOJIEKYJIaX
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX COoeAuHEHUN. MoneKynsipHble W  CTPYKTYpHBIE  (QOPMYIIBL.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccupuKaMU OpraHUYecKux BemiecTB. lloHaTtue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYECKUX peakuuil. OKUCIUTETHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIBITBl II0 IIPEBPAIICHUIO OPraHMYECKUX BEIIECTB IPU HArpEBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOuTaneil yriepona, o-cBsi3b. PU3MUECKHUE CBOMCTBa
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupone. CriocoObl MOTyYEHUs] U TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHUE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
CONpPsDKEHHBIX JUeHOB. CrTOCOOBI MOTyYeHUs U IPUMEHEHUE aATKAIUECHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XWMHUYECKHE  CBOWMCTBA:  pEaKIUU  NPUCOCAMHEHUS,  JUMEPHU3ALHUH U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATYpa U U30MEPHs. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJHOM paJuKale, peakUud NPUCOCAMHEHUS, OKUCJIEHHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrocoObl MOJTyYEHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKUN), pUPOPMUHT, THUPOIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUIPOKCOTPYIIly, HHUTPOTPYIIY, IHAHOTPYIMY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHUHTE3EC
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEepMaHTaHaTa Kajks, B3aUMOJICUCTBHE alleTHUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMACC, KaydykKoB M PE3UHBI, MOJCIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, uzoMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYECKUMHU  KHUCJIOTaMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHl — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JlelictBue Ha opranu3M 4enoBeka. CrnocoObl MONMYyYEHHUS] U TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHosn. TokcuuHoCTh (heHoa.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA albJIETUIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepuduUKaIuu, pPEeaKUuu C Yy4acTUEeM YIJIEBOJOPOJHOrO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenu BBICHIUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnbie 3¢upsl. ['omonorudeckuit psia, obmas (opmyna, uzoMepus u
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeJIouHON cpeqe. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
¥ Tonucaxapuabsl). MoHOcaxapumbl: TIIOK03a, (PYyKTO3a, ramsakro3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNI, CIUPTOBOE W MOJOYHOKHCIOE OpoxeHue. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MaKpOMOJEKyJ Kpaxmana, IJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE HTWJIOBOTO CIHPTA JUXPOMATOM Kayus (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ Tuapokcuaom meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiys aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHWiuHA. KauecTBeHHble peakiuu Ha aHuiuH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmMuHOkucnoTel. HomeHknarypa u nzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVUMHUYECKHE CBOMCTBA AaMHUHOKHUCIOT Kak aM(OTEpPHBIX  OPraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OENKOB: THUIAPOIU3, AcHATypaIus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHuYecKue COCIMHEHUS» U «Pacno3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUNH —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepedTanaT). Y THin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEIMAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3aJad 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJICKYJISIpHOUW  (DOpPMYJIBI  OPraHHUYECKOTO COCAMHEHHUs 10 Macce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIyYEHUs, ONPENEIICHUE JIOJM BBIXOJA MPOAYKTa PEaKUUU OT TEOPETHUECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
OHEPTreTUYECKUN YpPOBEHBb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSTHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTpOdHBIA TUI MHUTAHUS, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHIX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukarus XuMrU4eCKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U JJuHA CBsI3U. [[0spHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA IPUMEPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MONEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHLEHTpauus. HacelleHHbie
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XuMHYECKHX peakUil B HEOPraHUYECKON W OpraHu4yecKon
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omorenHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larenbe.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl M3YUYEHHMS BEIIECTB W WX NPEBPAILCHUN:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(akTOpOB Ha CKOPOCTh XUMHUUYECKOW pEaKIMH M IOJOKECHUE XUMHUYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJIOB. AJUJIOTPOIUS HEMETAJJIOB (HA MpPUMEpPE KHUCIOpPOAa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. |'asioreHoBOIOpObl. BaxkHeume KUCI0pOACOASpKAIIUE
COCIMHEHUS TaNoreHoB. JlabopaTopHbie W MPOMBIIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kkuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). Cepnucrtas u cepHasi KUCIOTHI U uX coid. OCOOEHHOCTH CBOWMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMeHeHue a3zora
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMUUYECKHE CBOMCTBAa TIPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIECTB, OOPa30BAHHBIX YTIIEPOJIOM, U €TI0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenne MetaiuioB B Ilepuoanueckord CUCTEME XUMUUYECKHUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrUs, MAPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOPPO3HH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COECUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKeécTtkocTh BOABI U CLIOCOOBI €€ yCTpaHEHMUSI.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

Ou3nyeckue W XMMHUYECKHE CBOICTBA MapraHiia MU €ro COCIUHEHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [TonyueHue u mpuMeHeHuUE xee3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHUA [IMHKA, TUAPOKCOKOMIUIEKCHI ITMHKA. [IprumeHneHue
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamnsl W CIUIaBbl», B3aUMOJICHCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJNIOB, B3aUMOJCHCTBHE TUAPOKCUIOB aJlOMUHUS M IMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeH yCTOWYMBOTO pa3BUTHUS yeioBeuecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BEIIECTB (Ha MpUMEpEe MPOU3BOJCTBA AMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuu B pa3BUTUHA MEAULIVHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
oOecreyeHuu NuIIeBoi 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIOJB30BAHMS MPENaparoB OBITOBOW XUMHUU B TIOBCEAHEBHOM
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM 00BEMY OIHOTO M3 Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBAa BEIIEeCTBA) MPOAYKTOB PEAKIUHU, €CIM OJHO W3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peakluu, €ecid OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONpeaeiaEéHHOU
MaccOBOM JoJied pacTBOPEHHOrO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJW BBIXOJA MPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsA3€dl Tpu  M3yYeHUH oOmed
Heopranumdeckoil xumuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 UCMOIb30BaHUE Kak
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U TOHITHM, MPUHATHIX B OTACIBbHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIU3, CUHTE3, KiIacCUUKaIus, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MEepeHne, IKCIIEPUMEHT, MOJIEJTh, MOJICTTUPOBAHUE.

®u3nka: Marepus, MUKPOMHp, MAKpPOMHp, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kneTka, opranusm, 3KocucTema, ouocdepa, MeTaboIN3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypchl.

TexHonmorus: XMMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYPrUsl, CTPOUTEIbHbIE
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



nmpemnaparoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUaliOB, OJCKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOCHHMS MpenMeTra «XUMHUS» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
O0Oy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeAMeTa «XHUMHUS»  OTpa)karoT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OTbITA TO3HABATEIBHONM M TMPAKTHUYECKOW JesSATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(OpMAIMKU O MEPENOBBIX JTIOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHOU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTeW 370poBOro M Oe3zomacHoro oOpasza IKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

MOHUMAHUSI I[EHHOCTU TPAaBUJI HWHIWBUAYAJTbHOTO M  KOJJIEKTUBHOT'O
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENIbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3indyHOTO POJia, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanusa, Oymymieil mpodeccnn W peanu3aii COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUA JCUCTBUM, TMNPUHOCAIIMX Bped OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU AKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEHIeHWHU MPOOJeM COXpaHEHUs
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IOHMMaHUS CYHIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IENbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENPEpPbIBHOMY OOpa3oBaHUIO H
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ylabTaThl OCBOEHHS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB IMO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaJIbHbIE yueOHBIE JCHCTBHs (TIO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS M yYHUBEPCAJIbHBIC ydeOHBIE
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrUYecKHe JeiCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUM 3HAHUI NPUEMBI JOTUYECKOTO MBIIUICHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, (OPMYJIHUPOBATH BHIBOJbI U 3aKIIOUCHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W MPAKTUYECKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIa/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuuu;

(GOpMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BaTh IMOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMH CaMOCTOSITCIIBHOTO IUIAHUPOBAHHMS W IPOBEICHHSI
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ uHpopManmeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUU U PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WH(POpMAIME: MPUMEHITh MEXMIpeaMeTHble ((pusndeckne u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHUH, BBICKA3bIBATh W€, (OPMYIHPOBATH CBOU MPEITOKECHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO HMCCIICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepCcAJIbHbIE YUeOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YE€OHBIX M UCCIENOBaTeIbCKUX 3a/lad, BBIOMpaTh Haubosee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYIIECTBJIATh CAaMOKOHTPOJIb JICSITEJIPHOCTH Ha OCHOBE caMoOaHajdu3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHSI IPOTPAMMBI 110 XUMUU HA YTIyOIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero o0pa3oBaHMs BKIOYAIOT CHEHU(PUICCKUEC
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU U MPEOoOPa30BAHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W NMPUMEHEHWIO 3HAHWW B PA3NTHUYHBIX y4EOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHBIE PE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpenmerHble pe3ynabTaThl OCBOEHHS Kypca «OpraHudeckass XUMHsI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh NPEACTABICHUI: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUYEHHH YCTOMYMBOIO



Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOIEM SKOJOTHUECKOM, YHEPTETUUYECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/JaHUH HOBBIX MaTEpHUaJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU palMOHAIIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJioBeKa, a TaKKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBbIO ¥ IPUPOJIHOM CPELIE;

BIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHSATUS — XUMUUYECKUN JIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obonoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI aToma, TUOpUAu3alus AaTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
Ipymmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (TeoMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPO/I- U a30TCOJEpKAlIUe OpPraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonuueckuii 3akoH J[. M. MeHneneeBa, Teopusi CTPOCHHS OPTaHUYECKUX
BeniecTB A. M. ByTiepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpallleHHs] HHEPrUd TMpPU XUMHYECKUX pPEaKluAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHUS, JEKalllie B OCHOBE
NOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBICHUH; MPEICTABICHUS
0 MEXaHM3MaxX XUMUYECKUX pEeaKIHi, TEPMOJWHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSIX X MPOTEKAaHMs, O B3AUMHOM BIIMSHUM aTOMOB U TPYIII aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(dakToNOrNYeCKuEe CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTENBbHOCTH  YeJIOBEKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, IEPEPAOOTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTraHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUS! MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHHIECKHUX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PACKpPbIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUHMA  MOCPEICTBOM  COCTaBIICHUS



ANIEKTPOHHOTO OallaHca »JTUX peaklUMid, peakuuid HOHHOrO OOMEeHa NyTEéM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI;

M3rOTABIMBATh MOJIENU MOJIEKYJl OPraHUYECKUX BEIIECTB JJIs WIUTFOCTPALIUU
UX XMMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHHUMN: yCTAHABIMBATH MPUHAIJICKHOCTh H3YyUEHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K OIpPeAeIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, J1aBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS AJIs OTIEIbHBIX
Npe/ICTaBUTENIEH OPraHMYECKUX BELIECTB (ITUJIEH, alleTUJIEH, TOIYOJI, TJIULEPHH,
ATWICHIJIMKONb, (eHoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbHUHAs
KUCJIOTa, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAs, NATIbMUTHHOBAS KUCIIOTHI,
[NIMLMH, aJdaHuH, MajlbTo3a, (PpyKTO3a, aHWIMH, JTUBUHUJ, U30MPEH, XJOPOMPEH,
CTUPOJI U IpYTHe);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPENEATh BHUJ XUMHUYECKOM CBA3M B
OpraHMYeCKUX COCIUHEHUAX (KOBaJieHTHAas M WOHHAas CBA3b, OG- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TMOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. BytiepoBa s 00bsiICHEHUS] 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOCHMUS;

cOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepHU30BaTb  COCTaB, CTPOEHHUE,
¢u3nyeckue W XUMHUYECKHME CBOWCTBA TUIHUYHBIX HpPEICTaBUTENICH Ppa3IUUYHbIX
KJIACCOB OPraHMYECKHUX BEIECTB: AJKAaHOB, IUKIOAIKAHOB, aJKEHOB, aJIKaJUCHOB,
QJIKUHOB, apOMAaTUYECKUX YIVIEBOJOPOJOB, CIUPTOB, abIECTHIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKHCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, AM- M IOJINCAXapUIOB),
WUIIOCTPUPOBATh ~ IE€HETHUYECKYH0  CBSI3b  MEXIY HHMH  YPaBHEHHSAMHU
COOTBETCTBYIOIIMX XHMHYECKMX PEaKUUd € MCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpMUPOBAHHOCTh YMEHHSI TMOATBEPKIAATh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COCTUHEHHUM OT
KpPaTHOCTH M THIIA KOBAJIECHTHOM CBA3M (G- U M-CBSA3M), B3AUMHOI'O BIIMSHUS aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHS XapaKTEpPHU30BaTh UCTOYHUKU YTIIEBOAOPOTIHOTO
ChIpbsi (HedThb, MPUPOIAHBIM Ta3, Yyrojb), CHOCOOBI ero mepepaboTKH U
MPAaKTHYECKOE MPUMEHEHHE MPOTYKTOB MEepepadOTKH;

c(OpMUPOBAHHOCTh BIAJCHHUS CHCTEMOIl 3HAHUN O €CTECTBEHHO-HAaYYHBIX
MeTOJaX MO3HAHUSA — HAOJIOJIEHUH, U3MEPEHUH, MOJEIHUPOBAHUH, IKCIIEPUMEHTE
(pea’nbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;



c(hopMUPOBAHHOCTH YMEHUS MPUMEHSITh OCHOBHBIE orneparuu
MBICITUTEIPHON JEATeIbHOCTU — AaHajdu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,
CHUCTEMATHU3alIUI0, BBISIBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€H — I U3Yy4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTb YMEHHI: BBISBIISITh B3AUMOCBSI3h XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUAMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMUU JJis OOBSICHEHHS U
MIPOTHO3UPOBAHUS SBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

chOpMUPOBAHHOCTh YMEHHMM: TMPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJHUYECTBO BEIIECTBA), XapaKTepH3YIOIIHX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACU€Thl MO HAXOXKIACHUIO XUMUYECKOU
dbopMysbl BElIeCTBAa MO W3BECTHBIM MACCOBBIM JIOJIIM XUMHUUYECKHUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TMO3WIMH  DKOJIOTMYECKOW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ mepepadoTKOM
BEILECTB, UCIOIb30BaTh MOJYYEHHbIE 3HAHUA ISl IPUHATHS TPAMOTHBIX PEIICHUI
npo0JieM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO IUIAHUPOBATh U TMPOBOAMTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE U HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE AKCIEPUMEHTAJIbHBIX
3a/lady 10 PACMO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOIEHUEM TMPaBUII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAaHUEM,
dbopMynupoBaTh IENb HUCCIENOBAaHUA, TNPEJICTABISATh B pa3IU4YHON (dopme
pe3yAbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

coOI0aTh MpaBUiia IKOJIOTHUYECKH IEeJIECO00Pa3HOTO TOBEICHUS B OBITY U
TPYJIOBOW JEATEIbHOCTU B LIENAX COXPAHEHUS CBOETO 3[I0POBbs, OKPYKAIOIIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABAaTh OMNACHOCTb TOKCHUYECKOTO JIEMCTBUSI Ha >KUBBIE OPraHU3MBI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MHOHUMAas cMbIca nTokazatens [TIK;

aHAJM3UPOBATH 11€JIECOO0PA3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISITh IEJICHANPABICHHBIA TOUCK
XUMUYECKOU MHGOPMALIUU B Pa3IMUHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MmaccoBoi nHpopmanuu, UHTepHET U Ipyrue), KpUTUUYECKU



aHAJTM3UPOBATh XUMUUYECKYI0 MH(OpMaINIo, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MOCTABICHHOW Y4eOHOM 3a/1auei.

11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHUI MOPUPOJBI, O MECTE€ U 3HAYECHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ pojii B 00€CHEYeHUU YCTOWUYUBOTO
pa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJOINOJIH30BaHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIMe TMOHATUA — XUMHUYECKHH DJJIEMEHT, aToM, SJIpO aroMma,
M30TOIIBI, JJIEKTPOHHAsE 000I0YKa aToma, S-, P-, d-aToOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSHUS aToma, THOpuaM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKass CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJUIMYECKas, BOJOPOJIHASA),
KpUCTAJUIMYECKAasT pPENIETKa, XUMHUYECKasi peaklusi, pacTBOP, JJIEKTPOIUTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb UCCOIMAIINH,
BOJOPOJHBIMA TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOW PEaKIIUM, CKOPOCTh XUMUYECKOU PEeaKINM, XUMUIECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAILCHUS SHEPTUM MPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUMN S3BIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUWS, JIEKAIIME B OCHOBE IMOHUMAHHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUHA,  COBPEMEHHbBIE
NPEACTABJIECHUSI O CTPOCHHM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMMUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JIUCIEPCHBIX CHUCTEMAX;
(dbaKkTOJIOTHYECKUE CBEJICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHHH W 0€30IacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWUYECCKHUX BEIIESCTB B OBITY M NMPAKTHYCCKOMN
NEATCIBHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;



c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTh XapaKTepHbIE MPU3HAKU MOHSITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, HMCMOJb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIst
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cucremarnueckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS ONPEACIISITh BAJICHTHOCTh U CTEIICHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHUSAX, BUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAsl, METaJUIMYecKasi, BOJOpPOJHAsI), TUI KPUCTAUIMUYECKONW PEHIETKH
KOHKPETHOT'O BEILIECTBRA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM WU
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIaCCUPUIMPOBATh:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIIUU TI0 Pa3TUIHBIM IIPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BeEIIECTB, TEIIOBOMY 3(P(dEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEW OKHCJICHHS JJIEMEHTOB, OOpAaTHMOCTH, YYaCTHIO KaTajiu3aTopa u
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KiaccuuKanuu
M3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPUOJUUYECKOTO 3aKoHa Jl.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB [E€PBOrO—YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI J.. Menpeneena, HCTIOJIB3YSI MMOHSTHUS
«PHEPIreTUYECKHE YPOBHW», «IHEPreTUYEeCKHe MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE€ MU BO30YKIEHHOE HHEPTreTUYECKHUE COCTOSHHUS aToOMay,
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
coequHeHMM 1o mnepuomaMm u rpynnam Ilepmommueckon cucremsr [l N
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIbIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOIO OanaHca
ATUX peaklui; peakluuii MOHHOro OOMEHa MyTEM COCTABICHUS MX MOJHBIX U



COKpAIlEHHBIX  HMOHHBIX  YpPaBHEHUM;  peakUuil  TUAPOIU3a;  peakiui
KOMILJIEKCO00pa3oBaHusl (Ha MpUMeEPE T’IPOKCOKOMIUIEKCOB [IMHKA U aTFOMUHUA);

c(OPMHUPOBAHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIHN C YYETOM HMX DSHEPrETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
U3MEHEHHSI CKOPOCTM XHMHMYECKOM pEakUMd B 3aBUCUMOCTH OT Pa3JIMYHBIX
(akTOpOB, a TaKKE XapaKTep CMEIICHHUS] XUMUYECKOT0 PAaBHOBECUS O] BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(OpPMHUPOBAHHOCTh yYMEHHUS XapaKTEpHU30BaTh XUMHUYECKUE PEaKIIHH,
JeXanme B OCHOBE IMPOMBIIUIEHHOTO MOJYYEHUsS CEpHOM KHCIOThI, aMMHUaKa,
oOle HayyHble MPUHLHUINBI XUMHYECKUX MPOU3BOJICTB; LEIECO00Pa3HOCTD
NPUMEHEHMsS] HEOPTraHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHMs] COOTHOUIEHHUS PUCK-TIONb3A;

c(OpMHPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAHMM O METOJaX HAyYHOTO
NO3HAHUSl SABJIICHUW TPUPOJALI — HAOIIOJEHUE, H3MEpPEHUe, MOJEIUPOBaHUE,
AKCTIEPUMEHT (peasbHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS TIPU SKCIIEPUMEHTAILHOM MCCIIECIOBAHUHN BEILIECTB
U IS OOBSCHEHHMS XUMHYECKUX SBJICHHUM, MMEIIHNX MECTO B TPHUPOJIE,
NPaKTUYECKOU IEeSATEIbHOCTH YEJIOBEKA U B IOBCEJHEBHOW KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
HNOHATUSAMM U TIPEICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpPHAs KOHUEHTPALIUS;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce
WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIIMH BEIICCTB; TEIJIOBOTO 3¢ dexTa
peaKiuy; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH ¢
M3BECTHOM CTENEHBIO AMCCOIMAlMU; Macchl (00BEMa, KOMMYECTBA BEIIECTBA)
MPOAYKTA PEAKLMH, €CIU OJHO M3 MCXOJIHBIX BEUIECTB JaHO B BHUJAE PacTBOpa C
ompeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WUIM JIAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMHYECKUN  3KCIEpUMEHT  (MpPOBEJEHUE  peakluil  HMOHHOro  OOMEHa,
ITOATBEPKACHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BELIECTB, ONPEICIICHUE
Cpeabl pacTBOPOB BEIIECTB C IIOMOINBKD HWHIAWKATOPOB, H3YyYEHHE BIIMSIHUSA
pa3nuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7a4 1o Temam «Mertamis» U «Hemertamne») ¢
coOJIr0IeHneM TpaBuil 0€30MacHOro OOpallleHHs C BELIECTBAMU U J1abOpaTOPHBIM
obopynoBanueM, (GOpMyIupoBaTh I1€Jdb HCCIEIOBAHUS, MPEICTABISITH B



paznuuHoi (popMe pe3ynbTaThl HKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH UX
JOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMU [0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKUX
OTBITOB, HYKOJIOTUYECKH IIE€JIECOO0PA3HOr0 TMOBEICHUS B OBITY W TPYAOBOM
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBBS, OKPYXKAIOIIECH MPUPOTHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHUMAas cMbIca nokazarens [TK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UCTOUHHMKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadbaTeiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3a1auei.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHnYecKUX coequHeHnil A. M. 8
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
91 [IpenenbHbIE YrI€BOIOPOIbI — allKaHBI, 5
LUKIIOAJIKaHbI
59 HenpenenbHble yrieBoa0OpOIbI: alKEHBI, 14 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4
nepepaboTka
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1
Utoro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 11 1
3.9 KapOoHumnbpHbIE COeTUHEHUS: allbETUIBI U 21 1
keToHbL. KapOoHOBBIEe KUCTOTHL. CIOKHBIE




a¢upsl. XKups

3.3 VYrneBoasl 9

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kamme opraHudeckue coeMHeHus1

4.1 AMuHBl. AMUHOKHACIIOTEL. benku 12

Hroro no pazgeny 12

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [leprnoanueckuii 3aKoH
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeranms 31 3
2.2 Mertabl 23 2
Hroro mo pazgeny 54
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJabHbie
padoThbI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

[IpenMer u 3HaYeHUE OPraHUYECKON XUMHH,
Mpe/ICTaBIeHNEe 0 MHOI000pa3uu
OPraHNYEeCKUX COCTMHEHUIN

DJEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XI/IMI/I‘ICCKaSI CBsA3b B OpFaHI/I‘IeCKI/IX
coeMHCHUIX. MexaHn3Mbl 00pa30BaHUs
KOBAQJICHTHOM CBSI3U, CITIOCOOBI pa3phiBa
CBs3EH

Teopus cTpoeHHst OpraHu4eCcKUX
coenqunenuit A. M. byrieposa

Bunel uzomepun: cTpykTypHas,
MIPOCTPAHCTBEHHAA. DJIEKTPOHHBIE A PEKTHI
B MOJIEKYJIaX OPraHUYeCKUX COCIUHEHHM

[IpencraBnenue o kiaccuukanuu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpPraHUYeCKUX BEIICCTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU

CI/ICTeMaTI/IBaI_[I/IH u O606H_ICHI/IC 3HAHMUH 10
TEMC




AJIKaHbBI: TOMOJIOTUUECKH psJl, oO1as
(dhopmMyIa, HOMEHKIIATypa U H30MEpHs,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10

duznueckre 1 XUMUYECKUE CBOMCTBA
aJIKaHOB

11

Haxosxnenue ankanoB B mpupoje. CriocoOsl
MOJIYYCHHA U IPUMCHCHUC aJIKAaHOB

12

Huxnoankansl: odmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJIYYCHHA U IPUMECHCHUC

13

Pemenue pacuéTHBIX 3a71a9 Ha ONPEICTICHIE
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIECKOTO
BEIIECTBA 10 MACCOBBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJAIIUX B €0 COCTAaB.
CucreMaruzanys 1 0000IeHe 3HAHNUI 110
TeMe

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
dhopmysa, HOMEHKIATypa, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIL.
CTpykTypHas U LUC-TPaHC-U30MEpUs
aJIKEHOB

15

du3nueckue 1 XMMHUYECKHE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHUKOBA

16

CnocoObl MOJIY4YCHUS U IPUMCHCHUC aJIKCHOB

17

IIpaktuyeckas padora Ne 1 o reme
"[lonmydeHne sTUIIEHA U U3YYEHHUE €TO




CcBOMCTB"

Pemrenne pacy€THBIX 3a/1a4 Ha ONPEICIICHUE

18 MOJICKYJISIPHOHM (hOPMYJIBI OPraHUIECKOTO
BEIIECTBA
AJKanueHbl: cCOnpsuKEHHBIC, U30JIMPOBAHHBIC,

19 KyMynupoBaHHbie. OcCOOEHHOCTH
AJIEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTUEHOB

21 CriocoObl mosTyueHus: ¥ IpUMeHEeHue
aJIKaJIne€HOB
AJIKWHBI: TOMOJIOTUYECKHUH PsJI, 0OIIas

99 (dbopmyna, HOMEHKIIATypa, 3JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(bu3mvecKue cBOMCTBA

23 XUMUYECKHE CBOMCTBA aIKMHOB

24 KadecTBeHHBIC peakiii Ha TPOMHYIO CBSI3h

o5 CriocoObl MosTyueHus: U IpUMEHEHUe
QJIKHOB

26 Pemenue 3agau: pacy€Tsl IO ypaBHEHUIO
XUMHYECKON pPeaKInu

97 CucremaTu3zanus 1 0000IIeHre 3HAHUN IO
TeMe
ApEHBI: TOMOJIOTUYECKUH psill, oO1ast
dbopmMyna, HOMEHKIATypa. DIeKTPOHHOE U

28 MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI

OeH30I1a U ToJIyou1a, UX GU3NUecKue
CBOMCTBA




XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIeHus
XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 MIPUCOCTUHECHMS, OKUCIICHUE TOMOJIOTOB
OeHzoua

31 Oco0eHHOCTH XHMHYECKHUX CBOWCTB CTUPOJIA
Pemenue pacuéTHBIX 33729 Ha ONPEICTICHIE

32 MOJICKYJISIPHOH (hOPMYJTBI OPTaHUIECKOTO
BEIeCTBA

33 CriocoObI mosTy4eHHs 1 IPUMEHEHNE apeHOB

34 I'eHeTHYeCKas CBA3b MEXKIY PA3THIHBIMH
KJIaccaM¥ yTIIeBOIOPOJIOB
Pacu€tel 0 ypaBHEHUSAM XUMHUYECKUX

35 peaknuii. CucreMaruzarus u 00001eHne
3HaHUU 0 TEME

36 [Tpuponnsriii ra3. [lomyrabie HEPTIHBIE Ta3bI

37 KaMeHHBIi yroyibs 1 IpOayKThl €ro
nepepaboTKu

38 Hedtp 1 ciocoOw1 €€ mepepaboTKH.
[IpuMeHeHne MpoAYKTOB MepepaboTKH HEPTH

39 I'eneTnueckas CBSA3b MEXKIY PA3IUYHBIMU
KJIacCaMH YTIIeBOJOPOJIOB
["anmoreHonpon3BoAHbBIE YTIIEBOJOPOIOB:

40 ANIEKTPOHHOE CTPOEHUE; PEAKLIUU 3aMelICHUS
rajioreHa
JlericTBUeE MIeI0YEH Ha

41 raJIOTeHIPOU3BOIHEIEC. B3anmoeiicTpre

JUrajJorcHajJkaHoB ¢ MaroHu€M 1 IIMHKOM




Cucremaruzanus u 00001IeHYE 3HAHUM IO

42 pazneny "VYrieBoaopoasr"

43 KonTtposnsHas paboTa o teme
"VYrneBoaopoisr"
[IpenenpHBIE OTHOATOMHBIEC CIIUPTHI:
TOMOJIOTUYECKUH psl, oOmias hopmyna,

44 CTPOEHHE MOJIEKYJI, U30MEPH,
HOMEHKJIaTypa, Kiiaccuukanus, Gu3nieckue
CBOMCTBA

45 XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJTHOATOMHBIX CITHPTOB

46 CriocoObl osTydeHus: U IpUMEHEeHUe
OJTHOATOMHBIX CITHPTOB
[Ipocteie 3¢upsl: HOMEHKIATYpa U

47 Hn30Mepusi, 0COOCHHOCTH (PU3UIECKUX U
XMMHYECKHUX CBOMCTB
MHoroaToMHbI€ CIUPTHI: STUICHTIIUKOIIb U

48 TJIMIEPHH, UX PU3MUECKHE U XUMUUYECKHE
CBOMCTBA

49 CriocoObl MosTydyeHus: ¥ IpUMEHEHUe
MHOTOATOMHBIX CITUPTOB

50 @DeHOo: CTPOCHHUE MOJICKYIIbI, PU3NYECKHE
cBoiicTBa. TOKCHYHOCTH (peHomNa

51 XuMH4ecKue CBoMcTBa (heHoIa

52 Crnioco0bl nostyyeHust 1 npuMeHeHne GpeHona
IIpaktuyeckas pabora Ne 2. Pemenue

53 HKCIEPUMEHTANBHBIX 33/1a4 110 TEMe

"Criupthl U peHob"




54

Cucremaruzanus u 00001IeHYE 3HAHUM IO
TEME

55

AJH)I[GFI/IZ[I)I M KCTOHBI: 3JICKTPOHHOC
CTpOCHHUE KapOOHUIIBHOU TPYIIIBL;
TOMOJIOTUYECKHE PsJIbI, 0011as popmyia,
M30Mepusi 1 HOMEHKJIaTypa

56

AJNBAETU]IBI M KETOHBI: (PU3UUECKHE
CBOMCTBA; pEaKIIMH TIPUCOCTUHEHUS

57

PeaKIII/II/I OKHUCJICHUS U KaUCCTBCHHBIC
PEaKIMU AJIbACTUAOB U KETOHOB

58

CriocoOblI MOTy4YeHUs aTbJACTUIOB U KETOHOB

59

OHOOCHOBHBIE TIpE/IeTbHBIE KAPOOHOBEIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHMS HX
MOJIEKYJT

60

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3nvecKue CBONCTBA

61

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

62

OcoOEHHOCTH CBOMCTB MypPaBbUHOM
KHCIOTBl. MHOTOOOpa3ue KapOOHOBBIX
KHCIIOT

63

Oco0eHHOCTH CBOICTB: HEMPEAETbHBIX U
apoMaTH4YeCKHX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kuciot. [IpeacraBurtenu BeicIINX
KapOOHOBBIX KHUCIOT

64

Ilonsatue o IMPONU3BOAHBIX Kap6OHOBBIX
KHUCJIOT




65

CrniocoObI mosryyeHns U NpUMEHEHNE
KapOOHOBBIX KUCIIOT

66

CrnosxHbie 3(UPBI: TOMOJIOTHYECKUN PSIJI,
obmas popmysa, ©30MEpHUsT 1 HOMEHKIIATypa

67

duznueckre 1 XUMHUYECKUE CBOUCTBA
3¢upoB

68

Pemenue pacu€THbIX 3a/1a4: 10 YpaBHEHHIO
XUMHUUYECKOMW PEaKIM, Ha ONIPEACIICHUE
MOJIEKYJIIPHON (POPMYJITBI OPraHUIECKOTO
BEIIIECTBA

69

[IpakTueckas padota Ne 3. Pemenue
SKCIEPUMEHTAJIbHBIX 33124 10 TeEME
"Kap6onoBbie kucioTbl. CiaoxHbIe 3QUpbI"

70

Kupsr: ctpoenue, puzndeckue u
XUMUYECKHE CBOMCTBA (TUAPOIIHI3)

71

OCcoOEHHOCTH CBOMCTB JKHPOB, COJIEPIKAIINX
OCTaTKU HEMPEACIbHBIX JKHUPHBIX KHCIIOT.
2Kupsl B npupoe

72

MpbLta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Moromee aecteue. [loHsaTue o
CUHTETHYECKUX Motomux cpeactrax (CMC)

73

I'eneTnyeckas cBs3b YrJIeBO4OPOAOB U
KHUCJIOPOACOACPKAIINX OPraHHYCCKHUX
BCIICCTB

74

Pacu€rsl o ypaBHEHUSAM XUMHUYECKUX
peakuun

75

CI/ICTeMaTI/IBaI_[I/IH u 0606H_ICHI/IC 3HAHMUH 10
TEMC




76

OO01mas XxapakTepucTUKa YrieBOI0B U
KJIacCU(UKAIUs YTIEBOIOB (MOHO-, TU- U
MIOJIMCAXapH/Ibl)

7

MoHnocaxapuabl: GU3HYECKUE CBOMCTBA U
HAXOXJEHUE B IPUPOJIE

78

[IpumeHeHue ri0Ko3bl, €€ 3HaU€HUE B
KU3ZHEJEATEIbHOCTH OpraHu3Ma

79

Jlucaxapuipl: caxapo3a, MaJbpTO3a U JIAKTO34.
HaxosxneHne B npupoie ¥ IpUMEHEHNe
JUCaXapuI0B

80

[Tonucaxapuasl: CTpo€HNE MaKpPOMOJIEKYI,
(uznyeckrue 1 XMuMUYEeCKHE CBONCTBA,
MIPUMEHEHHE

81

ITousarue 06 HCKYCCTBCHHEBIX BOJIOKHax

82

Pemenue pacueTHbIX 3a7a9 Ha ONPEICICHHE
JIOJT BBIXOJ1a TIPOYKTA PEAKIIMH OT
TEOPETUICCKH BO3MOMKHOTO

83

CucreMaruzanys 1 00001IeHEe 3HAHUI 10
pasneny

84

KonTtponpHas padoTa o teme
"Kucnopoaconepxaiiye opraHu4ecKue
coequueHus"

85

AMUHBL: KJTacCU(pUKAIHS, CTPOCHUE
MOJIeKyI, oOmas GopmMyna, H3oMepus,
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA

86

XHUMHYECKHE CBOMCTBA aJII/I(I)aTI/I"IeCKI/IX
aAdMHWHOB

87

AnunuH: CTPOCHUC aHUJINHA, 0COOEHHOCTH




XUMHYECKUX CBOMCTB aHUJIMHA

88

CriocoObl MoJTydeHus: ¥ IPUMEHEHUE
amn(paTHIeCcKuX aMHHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIAaTypa U U30Mepus,

¢usnueckue croiictBa. OTaeIIbHBIE
MPEJICTaBUTENMN O-AMHUHOKHUCIIOT

90

XUMHYeCKHe CBOMCTBAa aMHUHOKHCIIOT, UX
OMOJIOrHYECKOE 3HAYCHHUE aMUHOKUCIIOT.
CuHTE3 ¥ THAPOJIN3 TIENTHIOB

91

benku kak npupoHbIE TOJTUMEDSI;
CTPYKTYpPHI OEJIKOB

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

93

A3oTcoiepKalne reTepouruKInIECKue
coequHeHus. HykienHOBbIE KMCIIOTHI:
COCTaB, CTPOEHHE U OMOJIOrUYECKas pOJib

94

[IpakTrueckas padota Ne 4. Permnenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"A3zoTcoaepxaniue OpraHun4eckue
coequHeHus"

95

[Ipaktuueckas padota Ne 5. Permenue
AKCIEPUMEHTAJIBHBIX 33124 IO TEME

"Pacnio3HaBaHue OpraHMYE€CKUX COCTUHECHUI"

96

KonTtponbHas padoTa o teme
"A3zoTcoaepxaniue OpraHun4ecKue
coenquuenus"

97

OCHOBHBIC TIOHATUS XUMUH
BBICOKOMOJICKYJIAPHBIX COCIUHEHUN U
MCTOJbI UX CUHTEC3a —IIOJIMMEpHU3alna U




IIOJIMKOHACHCAIIUA

[Tnactmaccel. YTunuzaius u nepepadoTka

98 1
IUTaCTUKA

99 DnacToMephl: HATypaJIbHBI CHHTETUYECKHE 1
Kayuyyku. Pe3una
Bonokna: HaTypainbHBIE, HCKYCCTBEHHBIE,

100 cuaTeTHYecKue. [lommmeps! cenranbHOTO 1
Ha3HAYCHUS
[IpaxTnueckas padota Ne 6. Pemenue

101 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"Pacnio3HaBanue macTMacc ¥ BOJIOKOH"
O06o01enre U cucTeMaTru3aIus H3y4eHHOTO

102 MaTepuaia 1o TeMe "BBICOKOMOIeKyIsIpHbIe 1
coequueHus"

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJabHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM
anemMeHT. M3oTonsl

CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukanus XuMuueckux 3J€MeHTOB (S-,
p-, d-, f-amemenTHI)

Pacnpenenenne >neKTPOHOB IO AaTOMHBIM
opOuTamsim

DNeKTpOHHBIC KOH(PUTYpAITIH aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM
COCTOSIHUHA

DNeKTPOHHBIE KOH(UTYpALIUU HOHOB.
DNEeKTPOOTPULIATEIBHOCTD

[Tepuonnueckuii 3akoH u I[lepuoandeckas
cUCTeMa XMMHYEeCKHUX 3y1eMeHToB /I, H.
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHEH
CTPOCHHS aTOMOB

3aKOHOMepHOCTI/I W3MCEHEHMS CBOMCTB
XHUMHNYCCKHX JJICMCHTOB U 06pa3yeMHX HUMHN
MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYIIIIaM U
nepuogam

CI/ICTeMaTI/IBaI_[I/IH u 0606H_ICHI/IC 3HAHMUH 110
TEMC




10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bonopoanas cBsa3b. MexXMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOXKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TE€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COCIMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHUs. THurbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CHCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX PacTBOPAx

15

WcTunHbIe pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

CriocoObI BbIpaskeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOIB30BaHUEM TOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BelecTa',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccudukamus u HOMEHKIAaTypa
HEOPraHUYECKHUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_ICHI/IC 3HAHMUH IO
TEMC

20

KonTtponsHas pabota no temam "CrpoeHue




aroMa. [leproinueckuii 3aKOH U
HepI/IO[[I/I‘-IeCKaH CUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHOrooOpa3ue BemecTs"”

21

Knaccugukamums XAMHYECKUX peakunii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
Tepmoxumuyeckue ypaBHEHHs

23

Brraucnenns mo YPaBHCHUAM XUMHYCCKUX
peaxunﬁ U TCPMOXUMHUYECKHUM YPaBHCHHUAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3InYHBIX (PaKTOPOB.
KaTtanu3 u xkaraimn3atopsl

25

I'oMoreHHbIe U reTeporeHHbIe PeaKINU

26

[Ipaktrueckas padota Ne 1 mo reme "Bnusuue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakiuu"

27

OO6paTumbie U HEOOPATUMBIE PEaAKIIUU.
XUMUYECKOE paBHOBECHE

28

[IpakTuueckas paborta Ne 2 o Teme "BnusiHue
pas3nuYHbIX (JAaKTOPOB Ha MOJIOKEHUE
XUMHUYECKOTO paBHOBECHS"

29

DnektponuTrueckas auccounanus. CuiabHble
U cnadbie AMeKTpoauThl. CTeneHb
IUCCOLIUAIINU




Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pacTtBOpoB. Bomopoauerit mokaszarens (pH)
pacTBopa

31 I'maposns coneit. Peakuuu, nporekaroniue B
pacTBOpax 3JIEKTPOJIUTOB
[Ipaktuyeckas padora Ne 3 o reme

32 "XuMHYECKUE peaKlIui B pacTBOpax
AIEKTPOJIUTOB"

33 OKHCIUTENTEHO-BOCCTAHOBUTEILHBIC PEAKITUH.
Baxuelire OKACIUTENN U BOCCTAHOBUTEIIN

34 MeTtop 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanaHca

35 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB

36 Pemenue 3aga4u pa3mudHBIX TUIIOB

37 Pemenue 3aga4u pa3auvHBIX THIIOB

38 CucreMaruzanys 1 0000IIeHrEe 3HAHNUI 110
teme "XuMHUeCcKre peakiun"

39 KonTtponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxenue nHemeramioB B [lepuoanueckoit

40 cUCTeMe XMMHUYecKux 3nemeHToB /1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS X
aToMOB. @U3NYECKHe CBONCTBA HEMETAIIIOB

41 ANnoTponus HEeMeTauIoB (Ha puMepe
KHCTopo/a, cepsl, pocdopa u yraepoaa)

42 Bonopona: nonyuenue, pundeckue u
XUMHUUYECKUE CBOMCTBA. [ napuabl

43 lanmorensl: HaAXOXKIEHHE B MIPUPOJIE, CIIOCOOBI




MOJTy4eHUsl, GU3HUECKUE U XUMUIECCKHEC
CBOICTBa

l'anorenoBonopoasl. Baxuenmue

44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS
raJjoreHOB
JlabopaTopHbIe U TPOMBIILICHHBIE CIIOCOOBI

45 MoJyuyeHus rajoreHoB. [Ipumenenue
rajoreHOB U UX COCAMHEHUI
[IpakTnueckas padota Ne 4. Pemenue

46 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"T"anorensr"
Kucnopoa: nabopatopHble ¥ IPOMBIIIIJICHHBIE

47 CHOCOObI OJTyYeHUs], PU3NYECKHE U
xuMuueckue cporcta. O30H. [Ipumenenue
KHCIIOpO/1a U 030HA

48 OKcHIbI U IEPOKCHUIBI

49 Pemenue 3aga4u pa3auvHBIX THIIOB
Cepa: HaxOXJe€HHE B IPUPOJE, CIIOCOOBI

50 MOJTy4YeHUs!, ((PU3UICCKUE U XUMUICCKUE
CBOMCTBA

51 CepoBosiopo, Cynb(u bl

59 Kucnopoacoaep:xaiiue COeJUHEHUSI CEPBI.
Oco0eHHOCTH CBOMCTB CEPHOM KHCIOTHI
[IpakTuueckas pabota Ne 5. Pemenue

53 JKCIEPUMEHTAJIBHBIX 3a1a4 1o TeMe "Cepa u
e€ coequHEeHM"

54 A30T: HaX0Xk/ICHUE B IPUPO/IE, CTIOCOOBI

MOJIyYCHHA, (I)I/I3I/I‘-ICCKI/IC U XUMHWYCCKHEC




CBOMCTBA. AMMHMAK, HUTPHJIbI

Kucnopoacoaepixkaiye coeIMHEHUS a30Ta.

55 . .
OCoOGeHHOCTH CBOWCTB a30THOW KUCIIOTHI

56 [IpumeHneHue a30Ta U €ro COeMHEHUI.
A3oTHBIE y0OpeHus
®ochop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI

o7 MoJyueHusi, GU3NYECKUEe U XUMUYECKHE
cBoiictBa. ®ochuasl u pochun

58 Oxkcunpt hochopa, pochopcoaepxarniue
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenue ocdopa u ero coeAMHEHUH.
docdopHbIe y10OpeHUs
[IpakTueckas padota Ne 6. Pemenue

60 IKCIIEPUMEHTAJILHBIX 3a7a4 1Mo Teme "A30T u
dhocdhop u ux coenuHeHU"
VYrnepoa: HaxoKJIeHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOU(PUKAINN; PU3UIECKHUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

62 Oxkcun yriepoaa(ll), okenn yrinepoga(1V),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB
Kpemuuii: HaxoxJIeHUE B PUPOE, CIIOCOOBI

64 noJtyueHusi, GU3NYECKUEe U XUMUUIECKHE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KHUCIOTA,
CUJIUKAThI

66 [IpuMeHeHre KpEMHHUS U €eT0 COeTUHEHUH.

CTeKJ'IO, €ro MOoJIy4CHHUEC, BUIbI CTCKJIA




67

Pemenne 3aa4 pa3jInuHbIX TUIIOB

68

Cucremarusanus u 00001IeHYE 3HAHUM IO
teme "Hemeramsr"

69

KonTponsHas padora o teme "HemeTasr"

70

AHanmu3 pe3ynbTaTOB KOHTPOJIBHOM PabOTHI,
KOPPEKIHSI OIHO0K

71

[Tonoxxenne metaios B [lepuoanueckon
CHUCTEMEC XUMHUYCCKUX DJICMCHTOB.
Oco0eHHOCTH CTPOEHUS SNIEKTPOHHBIX
000J104€K aTOMOB METAJIOB

72

OO6mue ¢puznueckre CBOMCTBA METAIIOB.
HpI/IMeHeHI/Ie METAJIJIOB B 6I)ITy 1 TCXHUKE

73

Crnasel MetasuioB. Kopposust MmetanioB

74

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

75

DIIEKTPOXUMUYECKHUIN P HATPSKECHUI
MeTtaioB. OOmme crocoObl MOTydeHUs
METaJlJIOB

76

OO6mras xapakTepucTuka MeTaiioB | A-rpymms
[Teproanyueckoi CUCTEMbI XUMHUYECKHUX
a1eMeHTOB. Hatpuii u kanuii: nmoiaydyeHue,
(buznuecKkue U XuMUYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COEUHEHNN

77

O6mas xapakrepuctuka MetamioB [A-
rpynnsl [leproanyeckon cucTeMbl
XUMHUUYECKUX DIIEMEHTOB. Maraui u KaJibLui:
noytyueHue, GU3NYecKue 1 XuMUIeCcKHe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U




HUX COeIUHEHUN

78

JXé€ctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUs

79

AnroMuHMIL: nonydyeHue, Gpu3nyeckue u
XMUMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

AmdoTepHbIe CBOIICTBA OKCHIA U THIPOKCHIA
QIIIOMHUHMUS, TUAPOKCOKOMITJIEKCHI aJTFOMUHUS,
WX IPUMEHEHHE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[IpakTnueckas padota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
"Mertasuibl IJIaBHBIX oArpymnm'”

83

OO6mrast XxapaKTepUCTHKA METAJIJIOB TTOOOYHBIX
noarpynn (b-rpynm) Ilepuonnyeckoit
CHCTEMBbl XMMUYECKHUX JIEMEHTOB

84

duU3MYECKNEe U XMMUYECKUE CBOMCTBA XpoMa U
€ro COeAMHEHUH, NX TPUMEHEHNE

85

Baxwueliive coeMHEHUs] MapraHiia.
[TepmaHranat Kaaus, €ro OKUCIUTEIbHBIC
CBOIiCTBa

86

duznyeckre ¥ XMUMHUUECKHE CBOMCTBA JKeje3a
Hu €ro COG,Z[I/IHCHI/Iﬁ. HOJ'IY‘ICHI/IG H IIPUMCHCHUC
CIIJIaBOB 2K€JIC3a

87

duznyeckre ¥ XMMHYECKUE CBOMCTBA MCOU U
eé COC,Z[I/IHGHI/II‘/'I, HUX IIPUMCHCHUC

88

du3znyecKkrue U XMuMHUUYECKHE CBOMCTBA [IUHKA U
€ro COGﬂHHCHHﬁ, HUX IPUMCHCHHUC.
FI/I,[[pOKCOKOMHJ'ICKCH OWHKa

89

IIpaktuyeckas pabora Ne 8. Pemenue




HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"Mertaisl m0OOYHBIX moArpymm"”

90 Pemienue 3a1a4 pa3nuyHbIX THIIOB

01 O06001IeHre U cUCTeMaTH3aIUs H3Y9eHHOTO
Marepuaia no reme "Metaysr"

92 KontponbHas padoTa no teme "Metaysr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHSI OIHO0K
Ponp xumun B oGecrieueHuN yCTOWYUBOTO

94 pasButTus yenoBeuecTBa. [loHsTHE O HAYYHBIX
METO/1aX MCCIIeI0BaHNUs BEIIECTB
HayuHnble mpuHIUIBI OpraHu3aiu

95 XMMHUYECKOTO MTPOU3BO/ICTBA.
[IpomplInuieHHbIE CIOCOOBI TOTYYESHHUS
Ba)KHEHINX BEIIECTB

96 XUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOIICH
Cpenbl ¥ €ro MOCIEICTBUS

97 XUMHS U 310pOBbE YesloBeka. JIekapcTBEeHHbIE
cpencTaa

98 Xumud . Pons xuMud B o0ecrieueHnu
MUIIEBOM O€30MacHOCTH

99 KocMmernueckue u nap@romMepHbie CpeacTBa.
briToBas xumus
XuMUs B CTPOUTENIbCTBE. BaxkHeliue

100 CTPOUTEINIBHBIE U KOHCTPYKIIMOHHBIE
MaTepHabl

101 XuMus B ceNbCKOM X03siiicTBe. OpraHnyeckue

U MUHEpaJIbHbIE YI0OpEHUS




102

Cucremaruzanus u 00001IeHYE 3HAHUM IO
TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A., JIEBkuH
A.H., Axunonepnoe o0mectBo «M3narenbctBo «IIpocBenienue»

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
nox penakiueit Jlynuna B.B., O01iecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
«IPODAy»; AkinonepHoe odmiectBo «M3narenpcTBo «IIpocBerieHue»

Xumus, 10 kmace/ Epemun B.B., Ky3smenko H.E., [Ipo3goB A.A., Jlynun B.B.;
noa penakiueit Jlyauna B.B., O0611ecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO

"IIpoda"; Axumonepnoe o6mectBo "M3narensctBo "IIpocBemenue”

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumust: yrayoserHsii kype noarotorku k EI'3/ B.B. Epemun, P.JI. Antunus,
A.A. Jlpo3nos, E.B. Kapnosa, O.H. PsixoBa.-Mocksa : Oxemo, 2020. -608 c.
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya_type-metodicheskoe-posobie/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubaunoreka IIOK https://myschool.edu.ru/
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