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MNOACHUTEJIBHASA 3AIIUCKA

Pabouvas mporpamma mo XMMHU Ha YpOBHE CpeaHEro obiero o0pa3oBaHUs pa3paboTaHa
Ha ocHoBe DexnepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Odenepanuny, TpeOOBaHWI K pe3ynbTaTaM OCBOCHHS (deaepalibHOW  00pa3oBaTEIbHOU
nporpammel cpeanero obmiero obpazoBanusa(P®OIl COO), npencraBieHHbXx B DenepaibHOM
rocyJapcTBEHHOM oOpazoBarenbHOM crapaapre COO, ¢ yuérom Konuenmmu mnpenojaBaHHs
yueOHoro mpenMera «XuMHsS» B 00pa3oBaTelbHBIX opranmzanusx Poccuiickoit ®enepanumy,
peanu3yronux OCHOBHbIE 00pa30BaTeIbHbIe IPOrPaMMBbl, 1 OCHOBHBIX MONIOXKeHHUH «CTpareruu
pasBuTusa Bocriutanusi B Poccuiickoit ®Deaepannu Ha mepuon mo 2025 roma» (Pacmopspkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsl Ha YpOBHE YIIyOJIEHHOTO W3Y4YECHHs 3aHMMAET Ba)KHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOTO o0Opa3oBanus ydammxcs 10-11 xmaccoB. UM3ydyenwme mnpenmera,
peanuzyeMoe B yclIoBHiIX AudGdepeHIIMPOBAHHOTO, MNPOPUIBLHOTO OO0Yy4YeHHUs, TPU3BAHO
oOecrieunTh 0011€00pa30BaATENbHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO JJIsl afanTaliul UX K OBICTPO MEHSIOIIMMCS YCIOBHUSM JKH3HU B COLIMYyME, a
TaKKe JUIsl MPOJODKCHHS OOydYeHHs B OpraHU3amusaX MpoQecCHOHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISETCS OJHOU U3 MPUOPUTETHBIX TUCIUILINH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TNpeaMeTa «XHUMHUSA» TOIy4aeT MOAPOOHYIO
MHTEPIIPETALIMIO B COOTBETCTBUM C OcHoOBomnosaratomumu nonoxenusmu dIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIEJIeH, COJEPIKaHMs, PE3yJIbTaTOB OOYUYEeHHS U TPeOOBAaHUN K YPOBHIO
MOJATOTOBKU BBIMYCKHUKOB. CBUAETETHCTBOM TOMY SIBJISIOTCS CIEAYIOLIUE BBIMOJHSIEMBIE
IPOTpaMMOii 10 XUMHHU (HYHKLIUU:

. UH(POPMALMOHHO-METOIMUECKAs], pean3alus KOTOpoil o0ecreuynBaeT noIy4eHrne
MPEJICTaBICHUS O LIEJSX, COJAEp>KaHUU, OOIIel cTpaTerud OoOy4deHUs, BOCIIUTAHUS U Pa3BUTHUS
o0Oy4aromuxcs cpeCTBAMH MPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO pouiis;

. OpraHU3alMOHHO-TUIAHUPYIOIIAsi, KOTOpas MpeaycMaTpUBAaeT OINpeAeIeHHUE:
NPUHIUIIOB CTPYKTYPUPOBAaHUS M TIOCJIEIOBAaTENILHOCTH M3y4YeHHS Y4eOHOro marepuaa,
KOJIMYECTBEHHBIX M KAa4eCTBEHHBIX €ro XapaKTEepPHUCTUK; IMOAXOJ0B K (POPMHUPOBAHUIO
CoJIepKaTeIbHON OCHOBBI KOHTPOJISI M OLIEHKH 00pa30BaTeNbHbIX JOCTHKEHUN 00ydaroumxcs B
paMKax UTOTOBOM aTTecTaluu B (PoOpMe €MHOT0 rOCy1apCTBEHHOI0 IK3aMeHa M0 XMMHUHU.

[Tporpamma asnst yrimyOIEHHOTO U3YUIEHUS XUMHH:

. yCTaHABJIMBAaET WHBApUAHTHOE IMPEJAMETHOE COJep)KaHUe, o0sA3aTeabHOe IS
U3Y4YeHHS B paMKaX OTHENbHbIX mpoduiel, npeaycMaTpUBaeT paclpeieieHue u
CTPYKTYPHUPOBAHHUE €0 IO KjaccaM, OCHOBHBIM COJIEpKATEIbHBIM JTHHHUAM/pa3iesaM Kypca;

. naéT TPUMEpPHOE pacrpeiesieHne Y4eOHOro BpPEMEHH, PEKOMEHIYyEeMOro s
U3YYEHHUS OTAEIbHBIX TEM;

. npeyiaraeT IpUMEpPHYIO MOCIEA0BATEIbHOCTh U3yUEHHUsI yUeOHOro Marepuana c
y4€TOM JIOTUKH IOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

. naéT METOAMYECKYI0O HMHTEPIPETAlUIo IeJiel M 3aJad U3ydeHHs NpeaMeTa Ha
yriayOnE€HHOM YPOBHE C Y4Y€TOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHEro OOIero
o0pa3oBaHMs, COJEPXKATEIbHON XapaKTePUCTUKH IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
OCHOBHOI 00pa3oBaTeNbHON MTPOrpaMMbI CpeaHero ooOmero o0pa3oBaHusi (JTMYHOCTHBIX,
METaIpeIMETHBIX, IPEIMETHBIX), & TAKXKE C YUETOM OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHBIX
JIEHCTBHUI 00y4aromerocs o OCBOSHUIO COJEPKaHMsI MPeIMETa.

[Io Bcem Ha3BaHHBIM MO3UIUSAM B TporpaMme IO XHUMHH MpeIyCMOTpeHa
IIPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMUU Ha YpOBHE OCHOBHOro o0Imero oOpa3oBaHus. 3a



npeaesiaMd  YCTaHOBJIGHHOW TMpOrpaMMOWM TI0 XHMHUHM  00s3aTelbHON  (MHBapHAHTHOM)
COCTaBJISAIOLICH cofep KaHusl yueOHOro npeamera « XUMHUs» 0CTaéTcss BO3MOXKHOCTh BBIOOPA €ro
BapHUaTUBHON COCTaBJISIONIEH, KOTOpask JOJDKHA ONPENESIThCA B COOTBETCTBHH C HAIIPaBICHHUEM
KOHKPETHOTO MPousi 00yICHHUS.

B cootBerctBuM ¢ koHuentyaidbHbIMH ToJokeHusMH PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro M yriyOJaEHHOTO ypoBHEH B cucteme AudepeHInpoBaHHOT0 00yueHHs Ha
YpPOBHE cpefHero olmiero o0pa3oBaHUs XUMHS HA YPOBHE YIIyOJIEHHOTO M3ydeHHs HaIlpaBJIcH
Ha pealu3aluio MPEeeMCTBEHHOCTH C MOCIEAYIOIMUM J3TaloM TMOJIY4YeHHUsS XUMHYECKOIo
o0pa3oBaHMsi B paMKaX M3y4eHHUS CIELUUATIbHBIX ECTECTBEHHO-HAYYHBIX W XUMHUYECKHUX
JUCLMIUIMH B By3aX M OpraHU3alusax cpeHero npodeccuoHanbHoro oopaszopanus. B 31oif cBs3u
U3ydeHHe TmpenMeTa «XUMHS» OPHEHTUPOBAHO IMPEUMYIIECTBEHHO HA paclIMpeHHe Hu
VyIIyOJICHHE TEOPEeTUYECKOW M TMPAKTHYECKOW TMMOATOTOBKH OOYYarolIUXCs, BBIOpPABIINX
onpeAenéHHbli Mpopuib 00y4eHHs, B TOM YKCJE C MEPCHEKTUBOMN MOCIEAYIOLUIETO MOTyuyeHuUs
XUMHUYECKOT0 00pa30BaHMs B OpraHu3auax npodeccuonanbHoro oopaszoanus. Hapsay ¢ atum,
B cere TpeboBanuit ®I'OC COO k mimaHUpyeMBIM pe3ysibTaTaM OCBOCHHS (herepabHOM
00pa3zoBaTeNbHON MPOTPaMMBbI CPETHEro O0IIero oOpa3oBaHHS H3YYCHHE IPEIMETa «XHUMHUS
OPUEHTUPOBAHO TAK)KE HA PELICHUE 337a4 BOCIIUTAHUS U COIIMAIbHOTO Pa3BUTHUS 00y4YarOUIXCS,
Ha (OpPMUPOBAaHUE Y HUX OOIEMHTEIUIEKTYaIbHBIX YMEHUH, YMEHUN pallMOHANIM3AINN YIeOHOTO
Tpyaa ©  OOOOHIEHHBIX CHOCOOOB  JAEATENBHOCTH, HMMEIOIUX  MEXKIUCIUILUTHHAPHBIH,
HaJIMPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  ipeaMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOTO M3y4YeHUS SIBISIOTCS
yriryonéHuble Kypebl — «Opranudeckass XxuMus» n «OOmas 1 Heopranudeckas xumus». [Ipu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHu3alMM COJCpXKaHUSA ITHX KypCOB B
mporpamMme 1o XuMUHU 3a OCHOBY MpHHATHI nojoxkeHusst @PI'OC COO o paznuuusx 6a30BOTO U
yray0nEHHOTO YPOBHEH U3yUeHUs MpeaMeTa.

OcHoBy cozaepxanusi KypcoB «Opranumdeckas xumusi» u «OOmas m HeopraHuuecKas
XUMHS» COCTABISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUNA U YMEHHM, OTHOCSIIUXCSA K 0a30BOMY
YPOBHIO HM3yuY€HUS TMpeAMeTa. JTa CHUCTeMa 3HAHUHN MOJIydaeT ONpeleéHHOE TEOPEeTUUECKOoe
JOTIONIHEHNE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OOJbIIMKA  00BEM
¢axTonoruueckoro mMarepuana. Tak, Ha yriayOn€HHOM ypoBHE M3y4deHHs IpeaMera obecrieueHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEIHYEHHUS O00bEMA 3HAHMM O XUMHUYECKHX OJJIEMEHTAaX H
CBOMCTBaX UX COEAMHEHUN HA OCHOBE PACHIMpPEHUS U YIIyOJeHUS MPEICTaBICHUN O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKIIUii, pacCMaTpuBaeMbIX C
TOYKHU 3PEHUS XMMUYECKON KMHETUKU U TePMOJAMHAMHKH. M3yueHne nepruoanyeckoro 3aKkoHa 1
[lepuonnyeckoif  CUCTEMBl ~XHMHYECKHX DJIEMEHTOB  0Oa3MpyeTcs Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSAX O CTPOCHUU aTOMa. XUMHUYECKasl CBSI3b OOBSICHSIETCS C
TOYKH 3pEHUSI SHEPreTHUECKUX W3MEHEHUU mpu e€ oOpa3oBaHWU M pa3pyLIEHUH, a TaKXKe C
TOYKHA 3peHUs MeXaHH3MOB e€ oOpa3oBaHusa. V3ydueHue THIIOB pEaKIMHA JIOTOIHSACTCS
(opMHpOBaHUEM NPEACTABICHUN 00 JIEKTPOXMMUYECKHX MPOIeccax U 3JIEKTPOIU3E PACILIaBOB
U pPACTBOPOB BEIIECTB. B Kypce OpraHMYecKOl XHUMHHM MpPU PACCMOTPEHUU PEAKIIMOHHOMN
CIOCOOHOCTH COCIUHEHUN yNemseTcss 0co00e BHUMaHUE BOMpocaM 00 3JIeKTPOHHBIX dddekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJICKYJIaX ¥ MEXaHU3Max PEaKIfii.

Ocoboe 3HaYeHHe UMEET TO, YTO Ha COJECpKAHHWE KYpPCOB XHUMHH YIIyOJIEHHOTO YPOBHS
U3YYEHHUs JUIS KIJIAcCOB OMpenenéHHOro npoduis (riaaBHbIM o0pa3oM Ha HX CTPYKTYpy U
XapakTep JONOJHEHHUH K o0Iel crucTeMe MpeIMEeTHBIX 3HaHUI) OKa3bIBalOT BIUSHUE CMEXKHBIC
npeamersl. Tak, Hampumep, B COAEpP)KaHUU TNpeAMeTa s KIacCOB XMMHUKO-(PH3HUECKOTO



npoduist OoJbIIOE 3HAYCHHE OYAyT MMETh 3JIEMEHTHI yueOHOTO Marepuaia Mo oOIeld XUMHUH.
[Ipu u3ydyeHum npeamera B JaHHOM CIydae akKIEHT OyAeT caelaH Ha OOLIHOCTh METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPHH B XMMHUH M B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsI TEOpuUs
(MonekynspHas Teopus B (U3MKE), 3aKOHBI COXPAHECHHMs] MacChl M DJHEPrUH, 3aKOHBI
TEPMOJIMHAMUKH, FIEKTPOJIN3a, IPEACTABICHUSA O CTPOCHUH BEUIECTB U APYTOE.

B 10 ke BpeMms B copiepyKaHUU IpeaMeTa Ui KJIACCOB XUMHKO-OMOIOTHYECKOTO PO HIIs
00BN yeIbHBIN Bec OyaeT UMeTh OpraHuyueckas XUMus. B 3Tom ciydae mpenoctaBisieTcs
BO3MOXKHOCThH JJi 0oJiee 00CTOSITENIbHOTO PACCMOTPEHUS XUMUYECKONW OpraHu3alluu KJIETKU Kak
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K INpPUMEPY, TaKH€ CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHJbI, OCJKH, YIJIeBOJbl, HYKIEHHOBbIE KUCIOTHI U Jpyrue. Ilpu stom
3HaHMUSI O COCTAaBE M CBOMCTBAaX IPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CILy’KaT OCHOBOM JJIsl U3YUEHHUS CYIIHOCTH MPOLIECCOB OTOCUHTE3A, TbIXaHUS, TUILIEBAPEHHUSL.

B mnnane ¢opmupoBaHUs OCHOB HAay4HOIO MHPOBO33pPEHHUS, OCBOEHHS OOIIEHAayYHBIX
METO/I0B IIO3HAHUS U OIbITa IPAKTUUECKOT0 IPUMEHEHNS HAY4YHbIX 3HAHUI U3ydeHUe IpeaIMeTa
«XuMus» Ha YrIyOJEHHOM YpOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SIX C y4eOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactell «EcTecTBeHHO-HAyYHBIE TPEIMETHI,
«MaremaTtuka u uHpoOpMaTHKa» U «PyCCKUI SI3bIK U JIUTEPATYPay.

[Ipu n3yuenun ydeOHOro mpeamMera «XHMHA» Ha YriIyOJEHHOM YpOBHE TakKKe, Kak Ha
YPOBHE OCHOBHOTO U cCpeaHero obmero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3aaayeii
NEPBOCTENEHHOW 3HAYMMOCTH sBisieTcs (OpPMHUPOBAaHME OCHOB HAyKM XUMHH Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUSA, NPAKTUYECKOM JEATEIIbHOCTH YEJIOBEKA W OJHOTO W3
KOMITOHEHTOB MUPOBOW KYJbTYpbI. PemieHue 3Toil 3agaun Ha yriyOJEéHHOM ypOBHE M3y4YEHHUs
IpeaMeTa MpearnosaaraeT pealu3aluio TakuX Leel, Kak:

. dbopMupoBaHHE  TPEACTaBICHUN: O  MaTepUaJbHOM  E€IUHCTBE  MHDA,
3aKOHOMEPHOCTSIX M TI03HABAEMOCTH SIBJICHWW TMPUPOJABI, O MECT€ XUMHU B CHCTEME
€CTECTBEHHBIX HayK M €€ BeIyllel posiu B 00ECIeYeHUH YCTOWYMBOTO Pa3BUTHsI YEJIOBEUYECTBA!
B PELICHUU MPOOJIEM PKOJOTHUYECKOW, YHEPTeTUUYECKON M MUIIEBON OE30MacHOCTH, B Pa3BUTHH
MEAMIMHBI, CO3JaHUM HOBBIX MAaTEpPHaOB, HOBBIX MCTOYHHKOB HHEPrHH, B OOECHEUEeHUU
PalMOHATILHOTO MPHUPOIONOIL30BaHus, B (DOPMUPOBAHUHM MHPOBO33PEHUS U OOIIEH KYIbTYpHI
YelloBeKa, a TaKXkKe OHKOJOTHYECKM OOOCHOBAaHHOIO OTHOUICHHS K CBOEMY 3/0pOBBI0 H
MIPUPOJHOM CpeliE;

. OCBOCHHME CUCTEMBI 3HAHMH, JIEKAIIUX B OCHOBE XUMHUYECKOW COCTAaBISAIOIIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MHUpa: (yHIaMEHTAIbHBIX MOHATUN, 3aKOHOB U TEOPUM XUMUH,
COBPEMEHHBIX INPEACTABICHUI O CTPOCHUU BEILECTBA HA Pa3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HAIMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSIX
NPOTEKaHUsl XMMHMYECKUX DPEaKkUHWid, O XMMHYECKOM DPaBHOBECUH, PaCTBOpPaX M JUCIEPCHBIX
cUCTeMax, 00 O0IIMX HAYYHBIX MPUHIUIAX XUMHUYECKOTO MPOU3BOICTBA;

. dbopMupoBaHHe y OOyYaIONMUXCS OCO3HAHHOTO MOHUMAaHHS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHMYECKMX 3HAHHMU JJIs1 OOBSCHEHMs KJIIOUEBBIX HMJEH M MpoOieM COBpeMEHHOU
XUMHUH, A7 OOBSICHEHUS U TNPOTHO3WPOBAHUSA SIBICHUN, HMEIOIIUX €CTECTBEHHO-HAYUYHYIO
IPUPOY; TPAMOTHOTO pEIIeHUs MPoOieM, CBSI3aHHBIX C XMMHEH, TPOrHO3UPOBAHMS, aHAIN3a U
OLIEHKU C MO3MIIUN SKOJIOTUYECKON 0€301MacHOCTH MOCIEACTBUI OBITOBON U MPOU3BOJICTBEHHOM
NEATEIIbHOCTH YEJIOBEKAa, CBSI3aHHOM C XHWMHUYECKUM IIPOU3BOJCTBOM, HCIIOJIB30BAHMEM H
nepepadoTKOMN BEIIECTB;



. yriIyOJieHue MpeACTaBICHU 0 HAyYHBIX METOJaX MO3HAHUS, HEOOXOIUMBIX IS
NpUOOpPETEHUsT YMEHUH OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMHUCCKUX SBJICHHUIA,
UMEIOITNX MECTO B MIPHUPOJIC, B MPAKTHUECKOHN NEATETbHOCTH U MIOBCEAHEBHON KHU3HHU.

B mnane peanuzanuu nepBOOYEpPEAHBIX BOCIUTATENIBHBIX U Pa3BUBAIOIIUX (PYHKIIMMA
LEJIOCTHOW CHCTEMBI CpelHEero o0Iiero oOpa3oBaHMsS NpPU H3YUYEHUHU IpeaMera «XUMus» Ha
yrayOIEHHOM YPOBHE OCOOYIO aKTyalbHOCTh MIPHOOPETAIOT TaKKe SN U 3a7a49H, KaK:

. BOCTIHTaHHE YOSXKIEHHOCTH B TIO3HABAEMOCTHU SIBIICHUU MPHUPOJBI, YBAKEHUS K
IpOLeCCYy TBOpPYECTBA B 00JACTU TEOPETHMUECKUX W TPUKIAIHBIX HCCIENOBAaHUI B XHMHH,
dbopMupOBaHHE MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

. pa3BUTHE MOTHBALMU K OOYYEHHUIO U MO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CAMOBOCIIUTAHHIO HA OCHOBE YCBOCHHUS OOIIEUYETIOBEUECKHIX IIEHHOCTEH;

. pa3BUTHE T[O3HABATEIbHBIX HWHTEPECOB, HWHTEIUIEKTYaJbHBIX U TBOPUYECKUX
criocoOHOCTel  oOydvaronuxcsi, (GOpPMHPOBaHHE Y HHUX CO3HATEIBHOTO OTHOIICHHUS K
caMo0O0pa3oBaHWI0O W  HENPEepPhIBHOMY  OOpa30BaHHMIO  KaK  yCIOBHIO  YCIEITHOU
npo(hecCHOHANBFHOM M OOIIECTBEHHOHN NEATEIhHOCTH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO U TOTPEOHOCTH B 3/TOPOBOM 00pa3e KU3HHU;

. dbopMupoBaHHE YMEHHI M HaBBIKOB Pa3yMHOTO MPUPOJONOIb30BAHUS, Pa3BUTHE
OKOJIOTMYECKON KYNBTYphl, MPHOOpETEHHE ONbITa OOIIECTBEHHO-MOJIE3HONW SKOJIOTHYECKON
JESTEIILHOCTH.

OO0111ee yuCII0 YacoB, MPEAYCMOTPEHHBIX ISl U3YUEHHs] XUMHUH Ha YIi1yOJIeHHOM YpOBHE
cpennero obmero obOpaszoBanus, coctaBiseT 204 dacoB: B 10 kimacce — 102 gaca (3 4gaca B
Henento), B 11 kimacce — 102 gaca (3 yaca B Heienio).



COJEP)KAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XUMMH.

[IpenMeT ¥ 3HauYeHHE OpPraHUYECKOW XHMMHHM, MPEJICTaBICHHE O MHOrooOpazuu
OPraHUYEeCKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHE arToMa YIJepojaa: OCHOBHOE M BO3OYXKIEHHOE COCTOSIHUS.
BaneHTHbBIE BO3MOXKHOCTH aTOMa yriepoja. XMMHUUYECKasl CBS3b B OPraHUYECKUX COCIMHEHUSX.
Tunbel THOpUIM3AIMK aTOMHBIX OpOuTanei yrieponaa. MexaHu3Mbl 00pa3oBaHUsI KOBAJICHTHOM
cBsi3U (OOMEHHBINA U JOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUS aTOMHBIX OopOuTaneil, 6- u
n-cBsi3u. OnuHapHasi, 1BOMHas M TpoiHas cBs3b. CrocoObl pa3pbiBa CBS3e B MOJIEKyJax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM paaukaie, Hykieoduie u daeKTpodue.

Teopust cTpoeHus opraHuueckux coenuHeHuit A.M. bBytiepoBa U COBpEeMEHHBIE
IIPEJICTABJIEHUS] O CTPYKTYPE MOJIEKYJ. 3HAaUEHHUE TEOPUU CTPOEHHUS OPTraHUYECKUX COEAMHEHUN.
MonekynsipHble W CTPYKTypHbIe (opmynbl. CTpyKTypHBIE (OPMYNBl pPa3IUYHBIX BHIOB:
pa3BépHyTasA, COKpall€HHas, ckenerHas. WM3omepus. Bunabl wu3omepun: CTpyKTypHas,
IPOCTPAHCTBEHHAsA. JJEKTpPOHHBIE J(PGEKTbl B MOJIEKYJIaX OpPraHMYECKUX COEAMHEHUN
(MHIyKTUBHBIA 1 ME30MEPHBIN 3P PEKThI).

[IpencraBnenue o kaaccuukauy opraHuvdeckux BemecTs. [loHsaTHe 0 GyHKIMOHATBEHON
rpynme. 'omonorus. ['omonornueckue psaapl. Cucremarnyeckass HOMEHKJIATypa OPraHUYECKUX
coenuaeHnit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBHBIX TIPEICTABUTEIICH.

OcobenHoct W kimaccuukanus — OpraHMYeckux — peakuuid.  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMHUU.

OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHHS BEIIECTB M MX MPEBPALLECHUN: O3HAKOMIIEHHE C
o0Opa3laMu OpraHMYecKuX BEUIECTB U MaTepuaiaMHd Ha MX OCHOBE, OMBITHI MO MPEBPALIECHUIO
OpPraHMYeCKHUX BEIIECTB MpU HarpeBaHuu (MJIaBieHHe, OOyIJIIMBaHHE W  TOPEHHE),
KOHCTPYMPOBAHUE MOJENIEN MOJIEKYJI OPraHUYECKHUX BEILIECTB.

Yraesogopoabl.

Ankansl. 'oMoorudyeckuid psi aakaHoB, oOmias ¢hopMmysia, HOMEHKJIATypa W U30MEpHs.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP>-THOPHMAM3ALMS aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. OuU3nuecKue CBOMCTBA aJTKaHOB.

XVMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMELICHMs], N30MEPU3aLUH, JETUIPUPOBaHUS,
UUKJIA3alUY, NUPOJU3a, KpeKuHra, ropeHus. llpencraBieHne o0 MeXaHH3ME peakUHl
PaaUKAIBHOIO 3aMEILCHHUS.

Haxoxnenne B npupozae. CriocoObl Moy4eHus U MPUMEHEHUE aJIKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa 1 nuomepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKUX CBOMCTB MaJbIX (IUKJIOMPOMNAH, NIHUKIOOyTaH) M OOBIYHBIX (IMKJIOIICHTAH,
[UKJIOTE€KCaH) [UKI0anKaHoB. CriocoObl MOTy4YeHHs U TPUMEHEHHE [TUKII0AaIKaHOB.

Anxensl. ['oMonoruueckuil psi ankeHoB, o0mmas GopMmya, HOMEHKIATypa. DJIEKTPOHHOE
M IIPOCTPAHCTBEHHOE CTPOEHHME MOJEKY] aJKEHOB, SP>-THOpHAM3alMs aTOMHBIX opOuTaneit
yriaepoja, o- u m-cBsizu. CTpyKTypHas U reomeTpudeckas (1uc-tpaHc-) uzomepus. Ousnueckue
CBOMCTBAa QJKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHMM MPUCOECAVHEHUS, 3aMEIICHUS B O-
[IOJIOXKEHUE IIPU JABOWHOW CBS3H, NONMMEpHU3auuu U okucieHud. lIpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakiuu Ha ABOHHYIO CBs3b. CrIOCOOBI MOTyYeHHS U IPUMEHEHHUE aJIKEHOB.



Anxanuensl.  Kmaccudukanuss — ankagueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHEIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHMX  CBOMCTB
conpsiKEHHBIX IueHOoB, 1,2- u 1,4-npucoeaunenue. llonumepusanus cOnpspKEHHBIX IUEHOB.
CrniocoOblI oTy4eHus U NpUMEHEHHUE aJIKa/IieHOB.

Ankunbl. ['oMOIOTHYECKUH psAll aTKMHOB, 001Ias ¢popMysna, HOMEHKIATypa U U30MEpHs.
DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYN AJKWUHOB, SP-THOpPHAM3AINS aTOMHBIX
opOutaneit yriaepona. Pusnueckue CBOWCTBA AIKWHOB. XHMMHYECKHE CBOWCTBA: PEaKIUU
MPUCOEANHEHUS, AUMEPU3alUU U TpUMepU3alnu, okucieHus. KucioTHble cBONHCTBA aIKMHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBs3b. KaueCTBEHHBIC PEaKIIMU Ha TPOUHYIO CBs3b. CHOCOOBI
MOJIYYSHUS! U TPUMEHEHUE aIKUHOB.

Apomaruyeckue yriaeBoopoas! (apeHsl). 'oMomornyeckuii psii apeHoB, oomas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH301a.
®dusnyeckue CBOMCTBA apeHOB. XHWMHYECKHE CBOMCTBA OCH30JIa W €ro TOMOJIOTOB: PEaKIIUU
3aMeIIeHusl B OCH30JbHOM KOJIBLIE M YIJIEBOJOPOIHOM paHMKalle, PEaKIMHU MPUCOCAMHEHUS,
OKHCIIeHHE ToMoJioroB Oen3omna. IlpeacraBieHne 00 OpUEHTHPYIOIIEM IEHCTBUM 3aMECTHTENIEH
B OCH30JIbHOM KOJIbIIE Ha IPUMEpE ATKUIBHBIX pauKaioB, KapOOKCUIBLHOM, THIPOKCUIBLHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOICTB CTHpOJIA.
[Momumepuzanus  ctupona. CrnocoObl  TMONyYEeHHS ©  TNPUMEHEHHE  apOMaTHYEeCKUX
YIJIEBOIOPOOB.

[Tpuponusrii ra3. [lomyrasie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue. KameHHbIN
Yroiab U TPOAYKTHI €ro mepepadboTku. CrocoObl mepepadoTKu HEPTH: TMEepPEeroHkKa, KPEeKUHT
(TepMHUYECKHA, KaTaIUTUYECKUi), puopmMuHr, nuponus. [Ipoayktel nepepabotku HedTH, MX
MPUMEHEHUE B IPOMBIIIIICHHOCTH H B OBITY.

['eneTnyeckas cBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DONEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPOAOB. Peakium 3amernieHus
rajoreHa Ha THUJPOKCOTPYIIY, HUTPOTPYIY, IMAHOTPyNMy, aMuHorpynmy. J[lelictBue Ha
rajoOreHNpPOU3BOIHbBIE BOJHOIO W  CIHMPTOBOrO pacTtBopa wWEnoud. Bzaumopeincrsue
JUTaJOTEHAIKAHOB C MarHueM M LIMHKOM. [loHATHE O MEeTalsIoOpraHM4YeCKUX COEIUHEHUSIX.
Hcnonp30BaHne TajlOT€HIPOU3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TPU CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAIbHbIE METOJAbl H3YyYEHHUsS BEUIECTB M UX TMPEBpalllCHUIl: H3y4yeHue
(GU3MYECKUX  CBOWCTB  YIJIEBOAOPONOB  (PacTBOPUMOCTH),  KAuE€CTBEHHBIX  pEaKIui
YTJIEBOJIOPOJOB Pa3IUYHBIX KJIaccoB (oOeclBeunBaHUE OPOMHOW WJIM MOJHOW BOJBI, PacTBOpPA
nepMaHraHaTa Kajius, B3aWMOJCHCTBUE aleTUIEHA C aMMHMAYHBIM pPacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApyX)eHHE YriepoJa M BOJIOPOJa B OPraHUYECKUX BEIIECTBAX,
MOJIyYeHUE STWJIEHA U HM3y4YEHHE €ro CBOICTB, O3HaKoMiieHHEe ¢ koJutekiusmu «Hedtop» u
«Yronp», ¢ oOpa3namMu IUIaCTMAcC, Kay4yyKOB M PE3UHBbI, MOJEIHUPOBAHUE MOJEKYI
YIJIEBOJOPOAOB U TaJOTEHIIPOU3BOJHBIX YITIEBOJLOPOIOB.

Kucaopoacoaepxamme oprannyeckne coeiNHEHUsI.

[IpenenbHble omHOATOMHBIE CcHUpPThl. CTpoeHHe MoJieKyl (Ha MpUMEpEe METaHoJa U
stanona). ['omonornueckuii psa, odmas GpopmMyna, H30MepHs, HOMEHKIATypa U KiacCH(pUKAIIHS.
@u3nyeckue CBOICTBA NPEENbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHble CBSI3U MEXAY
MOJIEKYJIaMH ~ CIHUPTOB. XHMMHYECKHME CBOMCTBA: pEaKIMU 3aMEIICHMs, JerujpaTaiui,
OKHCJICHHUS, B3aUMO/JICHCTBUE C OPraHMYECKUMU U HEOpraHM4YeCKUMH KucioTamu. KauectBenHas
peakuus Ha OJHOaTOMHbIe cUPTHL. [leificTBHe 3TaHOJa M METaHOJia Ha OPraHW3M 4eJOBeKa.
Crioco6bI ostydeHust 1 IPUMEHEHUE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepusi. OCOOCHHOCTH (HU3NYECKUX U XUMHUYECKUX
CBONCTB.

MHoOroaToOMHbI€ CHOUPTHI — ATWIEHIVIMKONb W INIHIEpUH. PU3NYECKUE U XUMUYECKUE
CBOMCTBA: pEaKIMM 3aMELICHUs, B3aUMOJECUCTBUE C OPraHMYECKUMU U HEOPraHU4YECKUMH
KHMCJIOTaMH, KaueCTBEHHAsl pEaKIUsi Ha MHOTOaTOMHbIe cnupThl. [IpencraBienne o MexaHusMe
peakuuii HykineopuabHOTO 3amernienus. [leiicTBue Ha opranu3m denoBeka. CriocoObl MOTydeHUS
Y IIPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aMMHOE BIUSHUE THMAPOKCOTPYIIBI M OEH30JIBHOTO sIpa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHoma. KauecTBeHHBIS
peakiuu Ha Qenon. Toxcmunocts ¢enona. CrnocoObl MmomydeHHs W NpUMEHeHue (QeHona.
®denonpopManbaeTUAHAS CMOJIA.

KapOoHuiabHble COEIMHEHUST — aIbJerujbl M KETOHBbL. OJEKTPOHHOE CTPOCHHE
KapOOHWIbHON Tpymmbl. ['oMonoruueckue psapl aiabAETHAOB U KETOHOB, o0mias ¢dopmyia,
u30MepUsi M HOMEHKJarypa. (DHU3WUYECKHME CBOWMCTBA AJBJIECTHUIOB M KETOHOB. XHMHYECKHUE
CBOMCTBA albJETHIOB U KETOHOB: peakuuu mpucoequHeHus. OKHUCIIEHNE albAETUOB,
KayeCTBEHHbIE peakluHu Ha anpierujpl. CrocoObl MONyuyeHUss M NMpPUMEHEHHUE ajbAETUIOB U
KETOHOB.

OnHOOCHOBHBIE TpeaelibHbIe KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS MOJEKYI
KapOOHOBBIX KHCHOT. M3omepuss u HoMeHknarypa. Pusndeckue CBOHCTBA OJHOOCHOBHBIX
npeleibHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBS3M MEXAYy MOJIEKYJIaMH KapOOHOBBIX
KHUCIIOT. XMMUYECKUE CBOMCTBA: KHUCIOTHBIE CBOICTBa, peaklus 3TepUPHUKAIUHU, PEaKIUU C
y4acTHEM YTJIEBOJOPOIAHOrO paaukaia. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsTHE
0 TPOU3BOIHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KUCIOT.
Oco0eHHOCTH CBOWCTB HEIPEAETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHUCIOT, AUKApPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuciOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTUHOBAs, OJICUHOBAS, JUHONE8AA, JUHONEHO8as KHUCIOTHL.. CrocoOsl
NOJIyYEHHUSI U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnbie 2¢upsl. ['oMonorudeckuii psia, odmas dhopmysa, U3oMepust 1 HOMEHKJIATypa.
Du3nYeCKue 1 XUMUYECKHE CBOMCTBA: THIPOJIN3 B KUCIIOW U IIETOYHOU Cpeie.

XKupsr. Ctpoenue, pusnueckne U XUMHUECKUE CBOMCTBA JKUPOB: THAPOJIHU3 B KUCIOH U
me’a049Hoi cpee. OCOOEHHOCTH CBOWCTB KHUPOB, COACPIKALINX OCTATKU HETIPeIeNbHbIX KUPHBIX
KUCHO0T. JKUpsl B IPUPO/IE.

MBpBUT4 KaK COJTM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OOmast xapaktepucTuka yrieBonoB. Kiaccudukanus yriaeBofoB (MOHO-, AH- U
nojucaxapuabl). MoHocaxapuabl: TIOK03a, (PyKTO3a, TajakTo3a, pubo3a, Ae30kcuprOo3a.
®du3nyeckue CBOMCTBA M HaxoxkiAeHuWe B mpupone. PoTocuHTe3. XUMHUYECKHE CBOICTBA
[JIFOKO3Bl:  PEAKLIMHU C Y4YaCTUEM CHOUPTOBBIX MW  ANBJETMAHOW TpyINN, CHOUPTOBOE U
MOJIOYHOKHCIOe OpoxkeHue. IIpuMeHeHHe TIIIOKO3bl, €€ 3HAueHHE B >KU3HEICSITEIbHOCTH
opranusma. Jlucaxapuiel: caxapo3a, MajlpTOo3a U Jakro3a. BoccraHaBmuparomue u
HEBOCCTaHAaBIIMBaKONIME aucaxapuabl. ['maponn3 aucaxapuioB. HaxoxneHuwe B mnpupone U
npumeHenue. [lomucaxapunpl: Kpaxmaji, INIMKOTeH M 1emunono3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmaja, TJIMKOI€Ha WU LeuIoyio3pl. PDu3nueckue CBOMCTBA Kpaxmajga M LEJUII0JIO03BI.
XHUMHUUYECKUE CBOMCTBA Kpaxmalla: TMAPOJIA3, Ka4eCTBEHHAs pEaKkUus C HOAOM. XUMUYECKHE
CBOICTBa 1EJITIOI03bI: TUAPOIIN3, OTydeHHE dPUPOB 1eUTI0103bl. [loHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHICKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAIbHbIE METO/bl M3YYEHHsI BEIIECTB M UX IPEBpPALICHUN: pPacTBOPUMOCTh
pa3JIMYHBIX CIHUPTOB B BOJE, B3aUMOJIEUCTBUE 3TAHOJA C HATPUEM, OKHUCJICHHE 3TUIIOBOTO
CIIUpTA B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM NPOBOJIOKE, OKHCIEHHE STHUIIOBOrO CIUpPTa
JUXPOMATOM Kayus (BO3MOKHO HCIIOJIb30BAHHUE BUIEOMATEPHUAIOB), KAUECTBEHHbIE pEaKlUy Ha
anpaeruibl (¢ ruapokcuaoM nuammuacepeopa(l) u ruapoxkcunom meau(ll)), peakius rmmnepuna
¢ rugpokcuom meau(ll), xummuueckne cBoiicTBa pacTBOpa yKCYCHOM KHMCIIOTHI, B3aUMOJIEHICTBHE
pactBopa TioK03bl ¢ ruapokcunom Menu(ll), B3aumopeiicTBue kpaxmanaa ¢ MOAOM, pEIICHUE
SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «CrupThl U peHonb, «KapOoHoBbIe KUCIOTHI. CI0KHBIE
3(upbI».

A3oTcoaeprkaiiye OpraHuvdecKue coeJMHeHusl.

AMUHBI — OpraHWU4YecKWe TMpOW3BOAHBIE ammuaka. Kriaccudukamuss aMUHOB:
anudaruyecKkue U apoMaTHUeCcKHe; MepBUYHbIC, BTOPHUUHbIE U TpeTHuyHble. CTpOEHUE MOJIEKYIL,
obmas ¢gopMyna, u3oMepusi, HOMEHKIATypa U (U3HUYECKHE CBOMCTBA. XHUMHYECKOE CBOMCTBA
anudaTuyecKux aMUHOB: OCHOBHBIC CBOWCTBA, aKWJIMPOBAaHUE, B3aMMOJCHCTBHE TEPBHYHBIX
aMUHOB C a30TUCTOM KUCcIOTOW. CONu aNKUIaMMOHHUSL.

AHUWINH — IPEACTAaBUTENb AMUHOB apoMaTudeckoro pana. Ctpoenue anwinHa. B3aumuoe
BJIMSTHUE TPYII aTOMOB B MoiieKyje aHuinHa. OCOOEHHOCTH XMMUYECKUX CBOWCTB aHWIIMHA.
KauecTBennnie peaknmu Ha aHuiauH. CrocoObl TMONyYeHUsS W TMPUMEHEHHE ann(aTudecKux
amuHOB. [loydeHre aHWIMHA U3 HUTPOOESH3071a.

AmuHokuciotrel. Homenknatypa u  wuszomepus. OTnaeinbHbIE MPEACTABUTENN O~
AMUHOKMHCIIOT: TJIMUWH, alaHuH. PHU3ndecKkrne CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCIIOT KakK aM(OTEpHBIX OPraHUYECKUX COCAMHECHHM, peaKius IOJUKOHICHCAIINH,
oOpa3oBaHHe MENTUIHON CBs3U. bruonornueckoe 3HaueHUE aMUHOKHUCIOT. CHHTE3 U THAPOIIU3
MENTUIO0B.

benku kak npupoassle mnonumepsl. llepBuuHas, BTOpHYHas M TpeTUYHas CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OCNKOB: THUAPOJIM3, NEHATypalus, KaUeCTBCHHbIC PEaKIMh Ha
OeInKH.

OKCIIEpUMEHTAIbHBIE METOJbl M3Y4YEHHMS BEIIECTB M HMX MPEBPALECHUN: pPaCTBOPEHUE
0enKkoB B BOJie, JeHATypalus OEIKOB MU HarpeBaHUM, IIBETHbIC PEaKIMU Ha OENKH, pelleHue
AKCIIEPUMEHTANIbHBIX 337a4 IO TeMaM «A30TCOJEpKAIMe OPraHUYeCKHE COCIUHEHUS» U
«Pacro3HaBaHue OPraHUYECKUX COCIMHEHUI.

BbicokomosieKyJIsIDHBIE COeIMHEHHUS.

OCHOBHBIE TOHSATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED, ITOJIHMMED,
CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEpU3ALUU, CpPeAHsss MoJieKysipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUN — TOJIMMEPHU3ALIUS U TIOJTUKOHICHCAIIUS.

[TonumepHsie MaTepHuabl. [1nacTmaccsl (monu3TUIIEH, MOJIUIIPOTIUJIEH,
MOJIMBUHUIXJIOPULL, MIOJINCTUPOJI, MOJIMMETUIIMETAKPHUIIAT, MOJIMKapOOHATHI,
noJau3TUIIeHTepedTanaT). Y Tin3anus 1 nepepaboTka riacTuka.

DnacToMephl: HATypaldbHBIA KaydyK, CHHTETHYECKHE Kaydykd (OyTaJHECHOBBIH,
XJIOPOTIPEHOBBIN, H30ITPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BosokHna: HaTypanbHbBIE (XJIOMOK, MEPCTh, MIETK), UICKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Monmumepsl  cmenmuanbHOTO  Ha3Ha4YeHHWS  (TeQUIOH, KeBIap, AIIEKTPOIPOBOIAIINE
MOJIMMEPHI, OMopa3aaracéMpie MOJMMEPHI).



DKCrepuMEHTAIbHBIE METO/bI M3YYEHHS BEUIECTB M MX MpEBpallleHUui: O3HAKOMIIEHUE C
o0pa3llaMu TMPHUPOJTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKoB, pEIICHHE
HKCIIEPUMEHTAIBHBIX 33134 10 TeMe «Pacro3HaBaHue MIacTMacc U BOJIOKOH».

PacuérHrble 3agayn.

Haxoxnenue MoiekyasspHOi (popMysIbl OPraHUuYecKOro COeTUHEHHS M0 MacCOBBIM JIOJISIM
3JIEMEHTOB, BXOISIIMX B €r0 COCTaB, HAXOXKICHHUE MOJIEKYISPHOH (HOpMysbl OpraHUYecKOro
coenHeHus: Mo Macce (00BEMY) MPOIYKTOB CropaHus, IO KOJMYECTBY BellecTBa (Macce,
00BbEMY) TTPOJTYKTOB PEAKIIMH M/WUJIH UCXOJIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYITBI
OpPraHMYECKOTO BEUIECTBA HAa OCHOBE €ro XUMHYECKHX CBONCTB WJIM CIIOCOOOB MOJIyYEHHS,
OIIpEeEeNICHUE I0JIM BBIXOZA MPOIYKTa PEAKIIUUA OT TEOPETUUECKH BO3MOYKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanust MexXnpeaMETHBIX CBA3EH MPU M3YYEHUU OpraHndeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSITHH, Tak W
MOHSITHIA, TPUHATHIX B OTJIEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOue ecTeCTBEHHO-HAy4YHbIE TMOHATHUS: SIBJICHHWE, HAYYHBIM (akT, rumoresa, TEOpHd,
3aKOH, aHAJINW3, CHUHTE3, Kiaccu(uKauus, HaOIIOJeHUE, U3MEPEHHE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, JHEPreTUYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSIHME BEIIECTBA, (PM3UYECKUE BEIUYHHBI,
€MHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kneTka, opraHusM, sKocucTteMa, omocdepa, MeTaboIM3M, HACIICICTBEHHOCTD,
aBTOTPOGHBIA M TEeTepOTPO(HBI THUN NUTaHUS, OpokeHHe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YIIIEBOIBI, )KUPHI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpadusi: mosie3Hble NUCKOMAEMbIe, TOTIHUBO.

TexHonorus: muIieBble MPOTYKThI, OCHOBBI PAIMOHATILHOTO MUTAHUS, MOIOIIIME CPE/ICTBRA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI XMMMH.

Atom. CocTaB aTOMHBIX sep. XUMHYECKUM 3ieMeHT. 30Tomnbl. CTpoeHUE 3EKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIC YHUCIA. DHEPreTMYECKHEe YPOBHM M MOJYPOBHU. ATOMHBIE
opoutanu. Knaccudukanuss XUMUYECKUX SIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
9JIEKTPOHOB MO AaTOMHBIM OpOHUTANsIM. DJIEKTPOHHbIE KOH(UTypalMy aTOMOB 3JEMEHTOB
NEPBOro—4eTBEPTOro0 IMEPUOIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(UTYpaIA HOHOB. DIEKTPOOTPULIATEITHHOCTb.

Ilepuonnueckuit 3axkoH u Ilepuonnueckass cucrema XUMUYECKHX dieMeHToB JI.M.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa H [lepuoanyeckoil CHUCTEMBbl XUMHUYECKHUX
3JIEMEHTOB C COBPEMEHHOW TEOpUEU CTPOEHHUS] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKHX JJIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CIOKHBIX BEIIECTB IO TPYyMIaM M
nepuoaam. 3HaueHue nepuoanyeckoro 3akona J[.J1. Menneneesa.

Xumu4ueckasi CBs3b. BUIBI XMMUYECKON CBSI3M: KOBAJICHTHAsl, NOHHAs, METAJNINYECKas.
Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOW CBS3W: OOMEHHBIM M JIOHOPHO-aKIEITOPHBIA. DHEPTUs
U JyiHa cBsa3u. [lonsipHOCTD, HANIPABIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOU CBsA3U. KpaTHble
cBa3u. BogoponHas cBsi3b. MEXMOIEKYISIPHBIEC B3aUMOJACUCTBUS.



BajleHTHOCTP M BaJE€HTHBIE BO3MOYKHOCTH aTOMOB. CBSA3b 3JEKTPOHHON CTPYKTYpHI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEpPE COCIUHEHHI 3JIEMEHTOB BTOPOTO
nepuosa).

[IpencraBnenre O KOMIUIEKCHBIX coequHeHusX. (CocTaB KOMIUIEKCHOTO  HOHa!
KOMIUIEKCOOOpazoBaTenb, JHMraHAbl. 3HAuY€HHWE KOMIUIEKCHBIX coenuHeHuil. [lonstue o
KOOPAMHALIMOHHON XHUMUHU.

BemectBa MOJIEKYNISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUs. THIBI KPUCTAUIMUYECKUX
peméToK (CTPYKTYp) U CBOKCTBA BEIIECTB.

[TonsiTne 0 nucnepcHbIX cucteMax. MctuHHbIe pacTBOpHIL. [IpeacraBieHne 0 KOJUTOUIHBIX
pactBopax. CrocoObl BBIpaXEHHS KOHIIEHTPAIMU PACTBOPOB: MaccoBas JOJis BEIIECTBA B
pacTtBope, MoOJspHas ~ KOHLEHTpanus. HachlllleHHble W HEHACHIIIEHHbIE  PACTBOPHI,
pactBopuMOCTb. Kpucrtammoruaparsl.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BeUIeCTB. |pHBUANbHBbIE HA3BAHUSA
OT/IENIbHBIX MPEJICTABUTENEH HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMU4eCKUX peakiiii B HEOPraHUYEeCKOM U OpraHnYecKoi XUMUH. 3aKOH
COXPAHEHHsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALIEHUS SHEPTUU NPU XUMHUYECKHX
peakuusax. TenoBbie 3QPEeKTh XUMUUECKUX peakiuil. TepMoxuMuueckue ypaBHEHUSI.

CKOpOCTh XUMUYECKOH peaklnu, e€ 3aBUCUMOCTh OT Pa3IUYHBIX (pakTopoB. 'oMoreHHbIe
U reTeporeHHbie peakunu. Katanus u karaau3aTtopsl.

O6parumbie W  HeoOpaTUMbIE peakIuu. XHUMHYEeCKoe paBHoOBecue. KoHcTaHTa
XUMHYECKOro paBHOBecHs. (DaKTOphI, BIMSAIOIME HA MOJIOKEHUE XMUMHUYECKOTO PABHOBECHS:
TeMIlepaTypa, NaBJIEHUE M KOHILIEHTPAllMK BEIIECTB, y4acTBYIOIMX B peakuuu. [Ipunmun Jle
[TaTense.

OnextponuTtnueckas auccouuanus. CuipHble U ciabble  eKTposuThl. CTeneHb
nucconmranuu. Cpena BOJHBIX PacCTBOPOB: KUCIOTHAs, HEUTpalibHas, IienoyHas. BomopoaHslil
nokazarenb (pH) pactBopa. ['maponus coneit. Peakiiuyu nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb OkucieHus. OKUCIUTENb U
BOCCTAaHOBUTENb. [Iponeccel OKHCIIEHHST M BOCCTAHOBJIECHUWsA. BakHeWlne OKHCIUTENN U
BOCCTaHOBUTENU. MeTOJ] 37IeKTpOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACIIaBOB BELIECTB.

OKCIEepUMEHTaIbHbIE METOAbl M3YYEHHS BEIIECTB M WX MPEBpALICHUN: pa3IoKEHUE
MEpPOKCUJa BOJOPOJA B MPHUCYTCTBUM KaTalM3aTOpa, MOJEIU KPUCTAUIMUECKUX PEHIETOK,
POBEJCHNE peakuuii HOHHOTO OOMEHa, OIpeAeseHHe Cpelbl PacTBOPOB C IMOMOUIBIO
WHAUKATOPOB, U3yUYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKON peakiuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuveckast xumus.

[Tonoxxenue HemetaioB B Ilepuogumueckoil cucrteme XUMHUYECKHX dieMmeHToB JI.U.
MenneneeBa W OCOOCHHOCTH CTPOEHUS HX aroMoB. (DU3MYECKHE CBOWCTBA HEMETAJLIOB.
AmIoTponust HEeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yrieposa).

Bonopon. Ilonyuenue, ¢puznyeckue M XUMHUYECKHE CBOWCTBA: pEaKIUH C METANIaMU U
HEMETaJUIAMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ Mapuapl. TOMIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl MoiaydyeHus, Gu3nYecKue U XUMHUYECKHe
cBoiicTBa. ['asoreHoBogOpoabl. BakHelme KUCIOPOACOAEPIKAIUE COCIUHEHUS TaJOT€HOB.
JlabopaTopHbIe ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHHs TajJoreHoB. [I[puMeHeHne rajJoreHoB U
UX COCOUHEHUN.



Kucnopon, o3on. JlabopaTopHble W MNPOMBIIUIEHHBIE CIHOCOOBI MOJYYEHHs] KUCIOPOAA.
®dusznueckue M XHMMHUYECKHE CBOWCTBA W MPUMEHEHHE KHCIOpoJa u o30Ha. OKcuabl U
MEPOKCHUJIBI.

Cepa. Haxoxxnenme B mpupoje, CIOCOObl MOMy4eHUs, (PU3MUEeCKHMe U XUMHYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Okcua cepol(IV), oxcun cepui(VI). Cepuucras u cepHas
KUCTOTHI U uX coiau. OCOOCHHOCTHM CBOMCTB CEpHON KHCIOTHL. llpuMeHeHue ceppl U eé
COEMHEHUM.

A3zor. Haxoxknenue B mpupoje, CHOCOObI MOIy4YEHHS, (PU3NYECKHE H XUMUYECKHE
cBoMcTBAa. AMMHMaK, HUTpUIbl. OKcHuabl a30Ta. A30THCTass M a30THAasg KUCIOTHI U HUX COJIH.
OCOOeHHOCTH CBOMCTB a30THOM KHUCHOTHL [IprMeHeHHe a30Ta M €ro COeJMHEHUH. A30THBIC
yIoOpeHusl.

®dochop. Haxoxnenne B mpupojie, CrocoObl MOMydeHUs, (U3NYECKUE W XHUMHYECCKUE
cBorictBa. Dochuaer u dochun. Oxcuasl dochopa, dochopHas kuciaora U e€ COIM.
[Tpumenenue dpocdopa u ero coequnenuit. Dochopusie ynodpeHus.

Yrinepon, HaxoxIeHue B Tpupone. AimorponHble Momupukanuu. Duzndeckue u
XHMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, 00Opa3oBaHHBIX yriepomoM. Oxcupn yriepoma(ll),
okcun yriepona(lV), yrompHas kuciaora u e€ coid. AKTHBUPOBAHHBIA YTOib, aacoOpOIHs.
Oymiepensl, rpadeH, yriaepoaHsle HaHOTpYOku. I[IpuMeHeHHe TMPOCTHIX  BEIIECTB,
00pa30BaHHBIX YTIIEPOJOM, U €T0 COSAMHCHHIA.

Kpemunii. Haxoxxnenue B mpupoje, CocoObl MONydeHUs, (PU3MUECKHE U XUMHYECKUE
cBorictBa. Okcua kpemuusa(IV), kpemMHHEBasE KUCIOTaA, CUIMKATHI. [[puMEeHeHNE KPEMHUS U €ro
coenuHeHuil. CTEKII0, €ro MojJy4eHue, BUJIbI CTEKJIA.

[onoxxenne metamioB B [lepruoauueckoii cucTeMe XUMUYECKUX 37eMeHTOB. OCOOCHHOCTH
CTPOCHHUSI SIIEKTPOHHBIX 000I0YeK aTOMOB MeTayuioB. O0mue pu3nyeckue CBOHCTBa METAJLIOB.
[Tpumenenue meTaisioB B ObITY U TexHUKe. CIIJIaBbl METAIIJIOB.

DNEKTPOXUMHUYECKHA P HampspDkeHuid  MetaiwioB. OOmme CcrnocoObl  MONydeHUs
METaJIOB: TUJAPOMETAJUTYPIHs, MUPOMETAIUTYPIHUs, dNeKkTpoMeTamutyprus. [lonarue o koppo3uu
MeTai1oB. CriocoObl 3aIUTHI OT KOPPO3HH.

OO6mas xapaktepuctuka mMeTawioB [A-rpynmsr [lepuoandeckoil cHCTEMBI XUMHUYECKUX
aneMeHToB. Hatpuii u xanuii: noiaydyenue, GuU3NUecKue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEHIECTB U UX COCAUHEHUH.

O6mas xapakrepuctuka mMetaioB I[A-rpynmer [leprogmdeckoil cucTeMbl XMMHUYECKUX
9JIEMEHTOB. MarHuii W KaJblMi: TMoJydeHue, (PU3nUecKue U XHMHYECKHE CBOWCTBA,
MPUMEHEHHE TTPOCTHIX BEIIECTB U X coenuHeHUH. JKECTKOCTH BOMIBI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMUHUER: TIONTydeHue, (QU3NYECKUe U XMMHYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuH. AMQoTepHbIe CBOMCTBA OKCHIAa W THUIPOKCHIA ATIOMUHHS,
TUIPOKCOKOMILIIEKCHI aTIOMUHUS.

OOmast xapakTepuUCTHKa MeTalioB Mo0o4HbIX mnoxarpynn (b-rpymm) Ilepuonndeckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

Du3nyecKnue U XMMUYECKUE CBOMCTBA XpoMa U €ro coeAuHeHui. OKCUAbl U THIPOKCHIBI
xpoma(Il), xpoma(lll) m xpoma(VI). Xpomarel U AuXpoMaThl, UX OKHCIUTEIHHBIC CBOWMCTBA.
[Tonyuenue u npuMeHeHuEe XpoMa.

®usznueckue M XHMMHMYECKME CBOMCTBA MapraHia M €ro COCIUHEHMH. Baxunenmmue
coenuaeHust Mapraana(ll), mapranna(1V), mapranma(VI) u mapranna(VII). [lepmanranat kanus,
€ro OKHCIIUTEIbHbIE CBOWCTBA.



Du3nYecKnue U XMMUYECKUE CBOMCTBA KeJle3a U ero coequHeHni. OKCUIbI, THAPOKCUIBI U
conu xene3a(ll) u xxeneza(Ill). [Tomyuenne u mpuMeHEHHE Kele3a | €ro CIIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHui. [lonydenre u npuMeHeHne
MeOU U €€ COeTUHEHUH.

[{uHK: monyueHue, GU3HNIECcKre U XUMHUYECKHUE CBOMCTBA. AM(OTEpHBIE CBOWCTBA OKCHIA
Y TUAPOKCUJIA IMHKA, THAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHeHune IIuHKa U €ro COeAMHEHUH.

OKCIEpUMEHTaIbHbIE METOJAbl H3YyYEHHUsS BEUIECTB M UX TMPEBpalllCHUIl: H3y4yeHue
00pasIoB HEMETa/IoB, TOopeHue cepbl, (ocdopa, xkemesa, MarHus B KHUCIOPOJE, M3ydEHUE
KOJUIeKIMKU «MeTalibl M CIJIaBbl», B3aWMOJEHCTBHE IIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOMKHO HCIIOJIb30BAaHHWE BHJIEOMATEPHAIIOB), B3aUMOJICUCTBUE IIUHKA U
JKeje3a ¢ pacTBOpaMu KHUCJIOT U IIeJIoueld, KaYeCTBEHHbIE PEaKI[MU Ha HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJa M KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE TMAPOKCHUIOB AJIOMUHUS U LIMHKA C
pacTBOpamMu KHCIIOT M LIEJIOYEH, PEeIIEHNE dKCIEPUMEHTAIBHBIX 3a/1a4d M0 TeMaM «l ajJoreHsD»,
«Cepa u e€ coeuHEHH», «A30T U Gochop U UX COeTUHEHUD», «MeTallIbl TIaBHBIX MOATPYII»,
«Mertamibl MOOOYHBIX TOATPYIIID.

XuMHS H )KU3Hb.

Ponp xumuu B obecriedeHNN yCTOWYMBOTO pa3BUTHA 4elloBeuecTBa. [loHATHE 0 HayuyHBIX
METO/JaX T[IO3HAHMS M METOJOJIOTMM HAay4yHOro wuccieioBaHus. HayuHble NOpUHIUIBI
OpTraHU3aIMN XUMUYECKOTO MPOU3BOACTBA. [IpOMEBINIIIEHHBIE CITOCOOBI MOYYCHUS BaXKHEHTIIHX
BElIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHON KHUCIOThI, MeTaHoJa). [IpoMbliieHHbIE
CIocoObl MOJTYYEHHUsS] METAIOB M CIUIABOB. XUMHUYECKOE 3arps3HEHHE OKPYXKaroIlel cpelbl U
ero nocneacTBus. Ponb xuMun B o0ecriedeHnu 3HepreTuyeckoil 6e30MacHOCTH.

XuMHus U 300poBbe 4YenoBeka. JlekapcTBeHHble cpencrsa. IlpaBuia uCIONb30BaHUSA
JIEKAPCTBEHHBIX IIpenaparoB. Ponb XMMHUM B pa3BUTUN MEIULIMHBI.

XYMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poib Xumuu B obecreuyeHun
NUILEBOH 0e30MacHOCTH.

KocMmernueckne u mapdromepusie cpenctBa. bertoBas xummus. [IpaBmia 6Ge3omacHOro
MCIIOJIb30BaHUs IPETapaToB OBITOBOM XMMHUH B MIOBCEAHEBHON KHU3HU.

XUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIC MaTepHaIIbI (IIEMEHT, OETOH).

XuMus B CEIbCKOM X03siiicTBe. OpraHnuecKre U MUHEPATbHBIC YIOOPCHHSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPAaCKH, CTEKJIO, Kepamuka. MaTtepuaibl
JUTs DJIEKTpOHUKHU. HaHoTexHOMOrNN.

PacuérHble 3agayn.

Pacuérel: Maccel BemiecTBa WM 00BbEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Win 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MacChl (00bEMA, KOTMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO W3 BEIIECTB HMMEET NPHUMECH, Macchl (00BbEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pEaKklWH, €CId OJHO U3 BELIECTB JIaHO B BUJE pacTBOpa C
OnpeAcNEéHHOM MacCOBOM JIOJIEd PAaCTBOPEHHOIO BELIECTBA, MACCOBOW JOJIM U MOJISIPHOU
KOHIIGHTpAllMM BEILECTBA B PAcTBOpPE, MOJIM BbIXOJAa MPOJYKTAa PEaKUUU OT TEOPETUUECKHU
BO3MOKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3yueHUH OOLIel U HEOPraHWYEeCKOH XUMHH B
11 kiacce OCyIIECTBIISIETCS Yepe3 UCHOIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM,
TaK 1 MOHATHUM, IPUHATHIX B OTACIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI'O IUKIIA.



OO0Impe ecTeCTBEHHO-HAyYHBIC IOHSATHSA: SBJICHHWE, HAaydHBIA (aKT, TUIOTE3a, TCOPHS,
3aKOH, AaHalu3, CHHTE3, Kilaccuukamnus, TEepUOAUYHOCTh, HaONIOJICHUe, W3MEpEHUE,
3KCHepI/IMeHT, MOACIIb, MOI[GJII/IpOBaHI/Ie.

®dusnka: marepusi, MUKPOMHpP, MAKpPOMHpP, aTOM, JJIEKTPOH, IMPOTOH, HEHTPOH, HOH,
W30TOITbI, PaJMOAKTHBHOCTh, MOJICKYJIA, YHEPreTHYCCKHH YPOBEHb, BEIECTBO, TEIO, OOBEM,
arperaTHoe COCTOAHHUEC BCIICCTBA, I/I,Z[GaJIBHblﬁ ras, (1)I/I3I/I‘IGCKI/IG BCINMYHMHBI, CAHUHUIIBI
U3MEPEHUS, CKOPOCTh, YJHEPTHUSI, Macca.

buonorus: knetka, opraHm3M, OJKocucTtema, Owuochepa, MeraboIM3M, MaKpo- U
MHUKPOIJIEMCHTBI, OCJIKH, >KHUPBI, YIJIICBOJbI, HYKJICHHOBBIC KHCIOTBHI, ()EPMEHTHI, TOPMOHHI,
KpPYTrOBOPOT BEUIECTB M MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHoNOTHs: XUMUYECKasl MPOMBIIIICHHOCTh, METALTYPTHUs, CTPOUTEIbHBIC MaTEPHAIIBI,
CCJIbCKOXO3SHUCTBEHHOE TPOW3BOJICTBO, THUINEBAas IMPOMBIIIICHHOCTh, (hapMaleBTHYSCKas
HpOMBII.HJ'IGHHOCTI:, HpOI/IBBOI[CTBO KOCMECTHUYECCKUX HpenapaTOB, HpOI/ISBO,Z[CTBO
KOHCprKLII/IOHHBIX MaTepI/IaJIOB, 3J'I€KTpOHHa}I HpOMBII.HJ'IGHHOCTI:, HaAHOTCXHOJIOTHUHU.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHHW HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOJAXOJOM B CTPYKTYpE JHWYHOCTHBIX
pe3yNbTaTOB OCBOCHMs NpeaMmeTa «XHUMHs» Ha YpPOBHE CpeIHero ooOiero oOpa3oBaHUs
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YUYAIOIIMMUCS POCCHICKON Tpa)TaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPA3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPEIECICHUIO;
HaJM4Yhe MOTHBAllMM K  OOYYCHHWIO; TOTOBHOCTh W  CIIOCOOHOCTh  OOyYaroImmXxcs
PYKOBOJCTBOBAThCSI MPUHSTHIMU B OOIIECTBE MpaBUIaMM M HOpPMaMH IMOBEACHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTUIECKON KYIbTYPhI; CIIOCOOHOCTh CTABUTH IIEJIM U CTPOUTH KU3HECHHBIC
TJIaHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs) OTPakaloT CPOPMUPOBAHHOCTD
OTIbITa MMO3HABATEIBHON U MPAKTHUECKOHN NESTEIbHOCTH 00ydJaloluXcsl B IPOIEcCce peaan3alun
00pa30oBaTeNbHON 1eATEeTHPHOCTH.

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHMHs» OTPaKalT cPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTHUECKOHN JNESTEIbHOCTH 00y4JaloluXcsl B IPOIEcCce peaan3alun
00pa30BaTeNbHO 1eATeIbHOCTH, B TOM UUCIIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HaHUS O0YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKCHHSI K
3aKOHY U ITPaBOMOPAJIKY;

NIPEACTABICHNUS] O COLMAIBHBIX HOpPMAax M IpaBUIaX MEXKJIMYHOCTHBIX OTHOIICHUI B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU ACSITETLHOCTH MPU CO3/IaHUU YUEOHBIX MPOCKTOB,
pelIeHny yueOHbBIX U MO3HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U IMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYTHX
MIPY aHAJIM3E Pa3INYHBIX BHJIOB yUYCOHOH AESITETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOIUEHUS K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBa)XEHUsI K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUM M MPAKTUYECKOTO MPUIOKEHHS
XUMHUH, OCO3HaHUs TOTO, YTO JaHHBIE HAYKH €CTh pPE3yJabTaT JIMTEIbHBIX HAOIIOICHUH,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPYAa YYEHBIX U IPAKTUKOB;

MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAINA3E
nH(pOpPMaLIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBJICHUSMHU, U
INPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSCh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IIOBEJCHUE W MOCTYNKM CBOMX TOBApUUIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUM ITOCTYIKOB;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

MOHMMAHUS IIEHHOCTEH 3J0pOBOTO W 0e30macHoro oOpasza KHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;



coOroIeHnsT TpaBMJI 0€30IMMaCHOTO OOpaIlleHUs] ¢ BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYIOBOH JESATEIBHOCTH;

MOHMMAHUS [IEHHOCTH TPAaBWJ WHAMBUAYAIBHOTO U KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTPEOIEHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpyn10BOro BoCIUTAHUA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JEATEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUJAX NESATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHHH MPaKTUYECKHX 3a7ad COLMAIbHOU
HATNPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3lnyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHNUU 110 XUMHH;

YBaXXEHUSA K TPYAY, JIOASAM TPYyJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaTbHOW TpPAaeKTOpHH OOpa3oBaHMs,
Oynymeil mpodeccuu U peaau3alnuy cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

IKOJIOTMUYECKH 1€1€CO00Pa3HOr0 OTHOMIEHUS K MPHUPOIC KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUA TJI00aIbHOTO XapaKTepa dKOJOTHYECKUX MPoOsieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIBHOM CPEBL,;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
PalOHAIBHOTO IPUPOAOIIOIB30BaHNS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHYECKHE MOCIEICTBUS MPEITPHHIMAESMbIX
JEHUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO HKOJOTMYECKOTO MBIIUIEHHS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  JKOJOTMYECKOM HAaNpaBIEHHOCTH, YMEHHMS pPYKOBOJCTBOBATbCS HMH B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COLIMAILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33pPEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd U
00I1IeCTBEHHOM MPAKTUKH;

MOHMMAaHUS CHENU(PUKA XUMUU Kak HayKH, OCO3HaHHsA €€ poiau B (HOPMHUPOBAHHU
PalMOHATILHOTO HAYYHOTO MBIIUICHUSI, CO3/IaHNHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €JUHCTBE MPHUPOJBI M YEIOBEKA, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEW H
pelIeHnu mpodJIeM COXPaHEHUS IPUPOJTHOTO PABHOBECHST;

yOexAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHU JII COBPEMEHHOW NMBHIU3ALNU: B €€
T'YMaHUCTUYECKON HaIpaBJICHHOCTH W BaXKHOW POJIM B CO3JaHUM HOBOM 0a3zbl MaTepuaIbHOMN
KYJIbTYpBI, B pEIICHUH II100aTbHBIX MPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
o0ecreYeHnn yCIOBHA yCIEUTHOTO TPYAA U SKOJIOTHIECKH KOM(OPTHOM KHU3HU KaXKIOTO WiIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: ITOHMMAHUs CYIIHOCTH METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS IS



aHaIM3a W OOBSACHEHUS SBICHHH OKPYKAIOIIETO MHPAa W MPOMCXOASIIMX B HEM HM3MEHCHHH,
yMEHUS ie7aTh 000CHOBAaHHbIEC 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIYYEHHS IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO MCIIOIb30BaTh XUMUYECKUE 3HAHUS ISl pelIeHns: mpo0iemM
B pEaIbHBIX )KN3HEHHBIX CUTYAIHsAX;

MHTEpeca K MO3HAHUIO, HCCIIE0BATEIbCKOM IEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CamMOOOpa30BaHUIO, K
aKTHBHOMY IIOJyYEHHIO HOBBIX 3HAaHWH 10 XHMHH B COOTBETCTBHM C JKU3HCHHBIMHU
MOTPEOHOCTSIMH,

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccuoHaTbHON
NeSITETbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI IO XMMHU Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEKAMCLUUIUIMHAPHBIC
(MeXmpeIMeTHbIE) 00IeHAYYHbIC TIOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEA0BaHNE, HAOMIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHUE);

yYHUBEpCaJdbHbIE  yueOHble  JeHCTBHS  (TMO3HABaTeIbHBbIE,  KOMMYHHKATHBHEIC,
perynsTuBHBIC), oOecrneunBarone GopMupoBaHHe (YHKIMOHATLHOW TPaMOTHOCTH |
COLMATBHOM KOMIIETECHIMH 00y4YaroInXxcs;

CIIOCOOHOCTh ~ OOy4alOImIUXCS  WCIOJb30BaTh  OCBOGHHBIC  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHblE y4yeOHbIE ACWCTBUS B I03HABATEIbHOWH H
COIMAJIbHOM MPAKTHUKE.

MeranpeaMeTHbIe pe3yJbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCATBHBIMH YYCOHBIMHU
MMO3HAaBAaTCIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA I[eﬁCTBHHMH.

Ilo3naBaTe/1bHBbIE YHHBePcaIbHbIE YUeOHbIe JeiCTBUS

1) 6a30Bble JJorMYecKHUe AeHCTBUS:

CaMOCTOSTENIbHO (OPMYJIUPOBaTh M aKTyaJu3WpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OHp@I[eJIHTL noean ACATCIbHOCTU, 3aJaBas HapaMeTpH nu KpI/ITepI/II/I X AOOCTHUKCHHA,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MIOCTABICHHBIMU IEIISIMU;

WCIIOJIB30BaTh TPH OCBOCHUW 3HAHWN NPHEMBI JIOTUUECKOTO MBIIUICHUS: BBIICIAThH
xapaKTepHHe HpI/I3HaKI/I HOHHTI/Iﬁ 58 yCTaHaB.HI/IBaTI: nux B3aUMOCBA3b, HUCIIOJIB30BAaThH
COOTBGTCTBYIOH_II/IG TIOHATUS JJIs1 OG’bHCHeHI/IH OTACIIBHBIX (1)aKTOB n HBHGHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPUU TSI KIacCHU(UKAIIUU BEIIECTB U XMMHUYECKUX PEaKITUii;

yCTaHaBIWBATh MPUYUHHO-CIICCTBEHHBIE CBS3H MEXTY N3YYaeMbIMH SIBJICHUSMU,

CTPOUThb JIOTUYECKUE pACCYKIAEHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, 110 AaHAJIOTUN),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOJbI M 3aKJIIOUCHUS;

MPUMEHATh B MPOIIECCE MO3HAHUS MCIOJIb3yeMble B XUMHUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICTHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CIMBOJ) SJIEMEHTA,



XUMHUeckass (opMynia, YypaBHEHME XUMHUYECKOM peakuuu — TpU peIIeHHH Y4eOHBIX
MIO3HABATENBHBIX M MPAKTUYECKUX 33734, NMPUMEHSATh Ha3BaHHBIC MOJEIbHBIC NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Yy4a€MbIX BEILIECTB U XUMUYECKUX PEaKIUil.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIaJIETh OCHOBAaMH METOJI0B HAyYHOI'O TIO3HAHUS BELECTB U XUMUYECKHUX PEAKIIHIA;

dopMynupoBaTh LETM U 3aJaud  HMCCIEJOBAHHUSA, HCIIONB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIEHO C(hOpMyTHUpPOBaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXKIECHUM;

BJIAJCTh HABBIKAMHM CAMOCTOSITEILHOIO IIJTAHUPOBAHUS M TPOBEJIEHHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTh OOOOLICHHS U BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIAT OOOCHOBAHHBIN OTYET O MPOAEIAHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKOW MCCIIEOBATEIbCKOM U MPOEKTHOM JesITeIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELICHHUS
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHbIX METOI0B MO3HAHMS.

3) pabora ¢ undgopmanmueii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHHMKAX WHPopMauuu (HAYyYHO-TIONMYJISIpHAs
JUTEepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBouyHble TocoOusi, pecypcsl HHTepHera),
aHAJIM3UPOBaTh MH(DOPMALMIO pPA3IMYHBIX BHJOB M (QOPM MPEACTaBIEHUS, KPUTUYECKU
OLIEHUBATh €€ 1I0CTOBEPHOCTh U HEITPOTUBOPEUNBOCTH;

dbopMynHupoBaTh 3ampoCchl M TNPUMEHATh DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
uHpopMaLuu, HeOOXOIMMOM [T BBIMOJIHEHHUS Y4eOHBIX 33a1a4 ONPeIeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHHUs MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTHUMAIbHYIO (OPMY MpPEACTaBICHUS WH(OPMAIMH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYyTHUE);

UCMOJIb30BaTh HAyYHBIH $A3BIK B KadecTBE CpEeACTBAa IpU pabdoTe € XUMHUYECKOH
nH(popMmaruend: MPUMEHATh MEXIpeAMETHbIC ((pu3nyeckue MW MaTeMaTHYeCKHe) 3HaKh U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ IMAJIOoTa /U JUCKYCCHH,
BBICKA3bIBaTh UCH, (OPMYIMPOBATH CBOU MPEAJIOKEHUS OTHOCUTEILHO BHITIOTHEHUS
MPEI0KEHHOM 3a/1auu;

BBICTYIIATh C NPE3EHTAlUENd pPe3yJIbTaTOB I03HABATEIbHOM IEATEIbHOCTH, ITOJYYCHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMM IIPH  BBIIOJHEHHHM XUMHYECKOIO
9KCHEPUMEHTa, MNPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4aeMbIX BEIECTB,
peanu3any y4eOHOTrO MPOEKTa, U (OPMYJIUPOBATH BBIBOJABI IO PE3yJbTaTaM MPOBEAEHHBIX
UCCIIEIOBaHM MTyTEM COTIIaCOBAHMS MO3UIIHIA B X01€ 00CYXIEHUS 1 0OMEHAa MHEHUSIMH.



PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHS:

CaMOCTOSATENIFHO IIIAHUPOBATh M OCYIIECTBIATH CBOIO INO3HABATEIBbHYIO JEATEIBHOCTS,
ompezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeUiaraéMblii arOpuTM JIEHCTBUN TPU BBHIOJHEHUM YYEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIIeHHs ¢ YUETOM MOJYYE€HUSI HOBBIX 3HAHHH O
BEIIIECTBAX U XUMHUYECKUX PEAKIVIX;

OCYILIECTBIISATH CAMOKOHTPOJIb I€ATEIbHOCTH HA OCHOBE CaMOAaHAIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTrHble pe3yabTaThl OCBOCHUS MPOrpaMMbI IO XMMHMU Ha yriIyOJEHHOM ypOBHE Ha
YPOBHE CpeaHEero oOmero oOpa3oBaHMs BKIIOUAIOT crenupuyeckue s ydyeOHOro npenmera
«XUMUS» HayuyHbIe 3HAHUS, YMEHUS U CHOCOOBI NEHCTBHH 1O OCBOCHMIO, MHTEPIPETAMH U
IpeoOpa30BaHUIO 3HAHUM, BUABI AEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HaHMS U NPUMEHEHHUIO
3HAHUM B PA3IMYHBIX YYEOHBIX CUTYyalUsX, a TaKXKe B PEaJbHbIX JKU3HEHHBIX CHUTYyalUsX,
CBSA3aHHBIX C XMMHEW. B mporpamme nmo XMMHM NpPEIMETHBIE PE3YJIbTAThl MPEACTABIEHBI 1O
roJlaM U3y4eHusl.

10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasi XuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUI: O MECTEe W 3HAYCHHHM OPraHMYECKOW XUMHH B
CHCTEME E€CTECTBEHHBIX HAyK U €€ poJiH B 00ECIeueHHH YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA B
pelieHur MpoOJIeM IKOJIOTHYECKOM, YHEPTeTUUECKOW M THINEBONH 0€30MacHOCTH, B Pa3BUTHH
MEAMIMHBI, CO3JaHUM HOBBIX MAaTEpPHaOB, HOBBIX MCTOYHHKOB HHEPrHH, B OOECHEeUEeHUU
palMoHAIBFHOTO MPUPOIONIONB30BAaHUS, B (JOPMUPOBAHUU MUPOBO33PEHUS M OOIIEH KYJIbTYpHI
YeloBeKa, a TaKXkKe OHKOJOTHYECKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/0pOBBI0 H
MPUPOAHON Cpelie;

BJIQJICHHE CHUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATUS — XUMHUYECKHI 3JIEMEHT, aToM, SAPO M JJIEKTpPOHHAs o0ojiouka aroma, s-, p-, d-
aTOMHBIE OpOMTAIM, OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMa, TMOpUIM3AIMs aTOMHBIX
opOuTanel, WOH, MOJIEKYJIa, BaJCHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCICHHS,
XUMHYECKasl CBS3b, MOJIb, MOJIApHAs Macca, MOJISIPHBIM 0O0BEM, YIIEpOAHBINH CKeJeT,
GyHKIMOHATBHAS TPYIA, paaWKal, CTPYKTypHbIC (HOpMyInbl (pa3BEPHYTHIE, COKpAIIEHHBIC,
CKEJIETHBIE), M30MEpUS CTPYKTYpPHAass M HIPOCTPAHCTBEHHAas (reOMETpUYEcKas, ONTHYECKas),
U30MEphl, TOMOJIOTHUECKUH psil, TOMOJIOTH, YTJIEBOJOPObI, KHUCIOPOA- U a30TCOAEpIKaIlIHe
OpraHUYECKHUE COEIUHEHHSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIC
COCTMHCHUS; TEOPUH, 3aKOHBI (mepuoaudeckuii 3akoH JI. M. MenneneeBa, Teopusi CTpOCHUS
opranmueckux BemectB A. M. bBytiepoBa, 3aKOH COXpaHEHHS MAacChl BEUIECTB, 3aKOH
COXpaHEHHMsI W TPEBPALICHUS DHHEPIUU TMPH XUMHYECKHX PpEaKUUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAIlUe B OCHOBE MOHUMAaHUS
OPUYMHHOCTY U CHCTEMHOCTH XUMHYECKHX SBJICHHM; TMpEeACTaBICHUS O MeXaHH3Max
XUMHUYECKHX pEaKIHuid, TEePMOJAWHAMHUYECKUX M KHHETUYECKMX 3aKOHOMEPHOCTAX UX
MPOTEKaHUs, O B3aUMHOM BJIHMSHUM aTOMOB U TPYII aTOMOB B MOJIeKyJaX (MHAYKTUBHBIH U
Me3oMepHbIi 3 dexTrr, opueHTanTsl | u Il poxa); dakrosornyeckue CBEACHHS O CBOWMCTBAX,
cocTaBe, IOJy4YeHUHU ¥ 0€30MaCHOM MCIOJIb30BAHNN BaXXHEHIIINX OPraHUYeCKUX BELIECTB B OBITY



U TPaKTHUYECKON JeATEIbHOCTH YEJOBEeKa, OOIIMX HAay4YHbIX MPUHIUIAX XUMHYECKOTrO
IPOM3BOJICTBA (Ha MPUMEpPE MPOU3BOICTBA METAHOJIA, IEpPepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMECHHIA: BBISIBISATh XapaKTEPHbIC IPU3HAKU MMOHITHIA, YCTAHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE TOHATHUS [TPU ONUCAHUH COCTaBa, CTPOEHUS U
CBOICTB OPraHMYE€CKUX COCTUHEHUM;

c(OPMHPOBAHHOCTH YMEHUIA:

HCIOJIb30BaTh XUMUUYECKYI0O CUMBOJIMKY JJISI COCTABIICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (POPMYJT OpraHUYECKHUX BEIIECTB;

COCTaBJSITh ypaBHEHUS XHMMHUYECKHX peakUMid U pacKpelBaTb UX  CYIIHOCTE:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUN IOCPEICTBOM COCTABJIEHUS  AJIEKTPOHHOIO
OamaHca ATHX peaklUuid, peakuii HMOHHOrO OOMEHa MyTEM COCTaBIEHUS WX TOJTHBIX U
COKpAIIEHHBIX HOHHBIX ypaBHEHUI;

U3rOTaBIMBATh MOJEIM MOJEKYJl OpraHMYeCKUX BEIIECTB JUIsi WJUTIOCTPAllUU  MX
XUMHUYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHHUI: YCTaHABIUBATH IPUHAJICKHOCTD U3YYCHHBIX OPTaHUIECKIX
BEIIECTB 10 X COCTaBy M CTPOEHUIO K ONpeAeEHHOMY KIIacCy/TpyIle COeIUHEHUH, aBaTh UM
Ha3BaHusA 1Mo cucreMarnuecko HoMeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIC HAa3BAHUS
JUIsL  OTHENBHBIX TMPEJICTABUTENEH OpPraHWYeCKUX BEIIEeCTB (STUJIEH, AaleTUJIeH, TOJIYyol,
TJIALEPUH, OSTUJICHTINKONb, (eHon, Qopmanbaerun, ameTanbIeruy, areToH, MypaBbUHAs
KHCIIOTA, YKCYCHAasi KHCJIOTa, CT€apHHOBAas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTBI, TJIMIIMH,
aJlaHWH, MalbTo3a, GPYKTO3a, aHWJIMH, TUBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHHS OMPEICNATh BUJ XHMHUYECKOW CBS3M B OPraHUYECKUX
COCMHEHUSX (KOBaJICHTHAs! M MOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKUX
BemectB A. M. bytiepoBa aiis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIISCTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh COCTaB, CTPOEHHUE, (U3UUYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTaBUTENEH pa3InYHbIX KIACCOB OPIraHUYECKUX BEIIECTB:
QJIKaHOB, LMKJIOAJIIKAHOB, AJIKEHOB, AJKaJHEHOB, AJIKHHOB, apOMAaTHYECKUX YTJIEBOIOPOIOB,
CIIUPTOB, ANBJETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX M CIOKHBIX 3()UPOB, KHUPOB,
HUTPOCOCTUHEHUH U aMUHOB, aMUHOKHUCIIOT, OETTKOB, YTIIEBOAOB (MOHO-, TU- U MOJMCAXAPUIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXAY HHUMU YypaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKINI ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMHUPOBAHHOCTh yMEHHUS TMOATBEPXKAATh HAa KOHKPETHBIX MpHMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHMYECKUX COCJMHEHUH OT KPAaTHOCTH M THUIA
KOBAJICHTHOM CBSI3HU (O- U T-CBSA3M), B3AMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MnepepaboTKH U MPAKTUYECKOE MPUMEHEHUE
IPOJYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh BJAJIEHUS CHUCTEMOM 3HAaHUH O ECTECTBEHHO-HAYYHBIX METOJax
MO3HAHUS — HAONIOIEHUH, W3MEPEHUH, MOJEIUPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICJICHHOM) U YMEHUSI TPUMEHSTh 3TU 3HAHMUS;

c(OPMUPOBAHHOCTh ~ YMEHHSI NPHUMEHATH OCHOBHBIC  OMNEPAMH  MBICIHTEIHHON
NEeSTeNIbHOCTH — aHAJW3 M CHUHTE3, CpaBHEHHE, O0O0OIleHHE, CHCTEMaTH3aluIO, BBISIBICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3€H — /711 H3y4EHUs! CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUii;



c(OpMHUPOBAHHOCTh YMEHUH: BBISIBISATH B3AaUMOCBSI3b XUMUUECKUX 3HAHUN C IOHATUSIMHU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Uii Oojiee OCO3HAaHHOTO
NOHUMAaHMs CYHIHOCTH MaTepHaIbHOIO €IMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIC 3HAHUS IO
OpraHUYECKON XUMHUU Ui OOBSCHEHUS U MPOTHO3WPOBAHUS SBJICHUHN, UMEIOIINX €CTECTBEHHO-
Hay4qHYIO NIPUPOLY;

c(OPMHPOBAHHOCTh YMEHMU: MPOBOAUTH PACUETHI MO XUMHUYECKHM (QopMmyliaM u
YPaBHEHHUSIM XUMHUYECKUX PEaKIUil C HCIOJb30BaHHEM (PU3MUECKUX BENUYMH (Macca, 00BEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOMIMX BEHIECTBA C KOJMYECTBEHHON CTOPOHBI:
pacuéThl MO0 HAXOXACHHUIO XMMHUYECKOH (OpMYJIbl BEIIECTBA MO M3BECTHHIM MAacCCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTrOPaHUs, INIOTHOCTU Ta3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAIU3UPOBATH M OLIEHUBATH C MO3UIMN
9KOJIOTHYECKON 0e30MacHOCTH MOCIEACTBUS OBITOBOM W TNPOM3BOJACTBEHHON EsTENbHOCTH
YyelloBeKa, CBS3aHHOM ¢ mepepabOTKON BEIIECTB, HMCHOJIb30BaTh IOIYYCHHbIE 3HAHUS IS
MPHUHSITHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIIUAX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHUI: CAMOCTOSITENIbHO IUIAHUPOBATh M NMPOBOAUTH XUMUYECKUN
JKCIIEPUMEHT (MTOJIyY€HUE U U3YUYE€HUE CBOMCTB OPraHNYEeCKUX BEIECTB, KAUYECTBEHHbIE PEAKIINU
YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB M  KUCIOPOJCOJEPKAIMX OPraHUYeCKHX BEIIECTB,
pelieHre HKCHePUMEHTANIbHBIX 3a7ad [0 pAaclO3HABAHHIO OpPTraHMYECKHX BEIIECTB) C
coOyo/ileHeM TpaBuwil  0e30macHOro  oOpamieHust ¢  BEmeCTBaMH M J1a0OpaTOpHBIM
obopynoBanueM, (HopMyIHpOBaTH I11€7b HMCCIECNOBAaHMS, MPEJACTABIATH B Pa3IUyHON Gdopme
Pe3yNbTaThl SKCIIEPUMEHTA, AaHAIU3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOuro1aTh MpaBUiIa HKOJOTHYECKU IIEJIeCOO0Pa3HOTO MOBENEHHs B OBITY U TPYIOBOM
NESTENIbHOCTH B IEJIIX COXPAaHEHUs CBOErO 3J0pPOBBS, OKPYXKAIOUIeH MPUPOAHON cpeabl U
JOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

0CO3HAaBaTh ONACHOCTh TOKCHYECKOTO JCHCTBHS Ha XKHBBIC OPTaHU3MbI ONpEAETIEHHBIX
OpraHWYECKUX BEILECTB, MOHMMAas cMbIci nokazarens [1/1K;

aHAIM3UPOBATh  1€71€cOo00pa3HOCTh  NPUMEHEHUS  OpraHMYecKHX  BELIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/Ib3a;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJIICHANIPABICHHBIH MOUCK XUMUYECKOM
uH(pOpMallMK B Pa3IMYHBIX MCTOYHUKAX (HaydyHas W y4eOHO-HAy4Hasl JUTepaTypa, CpelacTBa
maccoBoi uHpopMmanuu, WHTEepHET W JApyrue), KPpUTHUYECKH aHaJU3UPOBaTh XHUMHUYECKYIO
nH(popmaruio, nepepadaTeiBaTh €€ W MCIOIB30BaTh B COOTBETCTBUU C TOCTaBICHHON y4eOHOMU
3aJa4ei.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmass W HeopraHuyeckas XUMUSI»
OTpaXkaroT:

c(OPMHPOBAHHOCTD MPEJICTABICHHUI: O MaTepUAIIbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
U T03HABAEMOCTH SIBIICHUH MPHUPOJBI, O MECT€ W 3HAYEHUU XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojii B 00ECIeYeHUH YCTOMYMBOTO PAa3BUTHS, B PELICHUH MPOOJIEM 3KOJIOTUYECKOMH,
SHEPreTUYecKOM W TMUIIEeBOM Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBL, CO3JAaHUHM HOBBIX
MaTepHajoB,  HOBBIX  HCTOYHUKOB  DSHEPrUM, B  OOECIEYEHHWU  PAIMOHAIBHOTO
IPUPOONOIB30BaHUA, B (POPMHUPOBAHUU MUPOBO33PEHHS 1 OOIIEH KYJIbTYPHI UEIIOBEKA, a TAKXKE
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBbIO U MPUPOIHON Cpefie;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
HOHATHUS — XUMHUYECKUI 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI, JJIEKTPOHHAs 000JI0YKa aToMa, S-



, p-, d-aroMHBIE OpOWTaNIHM, OCHOBHOE M BO30YKIEHHOE COCTOSHHUS aToMa, THOpUIM3AIus
aTOMHBIX OpOWTanei, WOH, MOJEKyJa, BaJe€HTHOCTh, JJICKTPOOTPUIATEIHLHOCTh, CTEICHb
OKUCJICHUsI, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, METa/NInuecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasl pPEIIETKA, XUMHUYECKas pPEaklHs, PacTBOP, JJIEKTPOIUTHI, HEINEKTPOJIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMALMs, CTENEeHb JUCCOLMAlMU, BOJOPOIHBIM  ITOKa3aTellb,
OKHCITUTENb, BOCCTAHOBUTEIb, TEIJIOBOM A(PPEKT XUMUUECKON pEeaKu, CKOPOCTh XUMHUECKOM
peakiuu, XWMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TEOpHUS DIIEKTPOIUTHUYECKOM
auccouuranuu, nepuoanyeckuii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHWS M MPEBPALICHUS SHEPTUM MPU XUMHYECKUX PEaKIMAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOLUIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMMUH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIeKAllUe B OCHOBE MOHUMAHUS NMPUYMHHOCTH M CHUCTEMHOCTHU
XUMUYECKHUX SBIICHHI; COBPEMEHHBIE IPEJACTABICHUS O CTPOCHHMM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJISIPHOM YPOBHSX; IPEIACTaBICHUS O MeEXaHU3Max
XUMUYECKUX peakUuid, TEPMOJMHAMMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTAX UX
NpOTEKaHUs, O XHMMHYECKOM paBHOBECHM, pPACTBOpAX U  JUCHEPCHBIX CHCTEMaXx;
dakTosornuecKkrue CBeJEHUSI O CBOMCTBAX, COCTaBe, MOJYyUYEHUU U 0€30MacHOM HCIOJb30BaHUU
BAXHEHMIINX HEOPTaHWYECKUX BEIIECTB B OBITY M NPAKTHUECKON MAESITEIbHOCTH 4YEIIOBEKa,
00IINX HAYYHBIX MPUHIIANIAX XUMUIECKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMECHHI: BBISIBISATH XapaKTEPHbIC IPU3HAKU MTOHITHIA, YCTAaHABINBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUSA MPU ONMMCAHUM HEOPraHUYECKHX
BEILIECTB U UX MPEBPALICHUN;

c(OpPMHUPOBAHHOCTh YMEHUS HCIIOJNB30BaTh XUMHUYECKYI0 CHMBOJHUKY ISl COCTABIICHUS
dbopMyn BEHIECTB W ypaBHEHWH XHUMHUYECKUX PEAKIUH, CHUCTEMATHYECKYI0 HOMEHKJIATYpPY
(IUPAC) u TpuBHanbHbIe Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEIENSITh BAJIEGHTHOCTD U CTENIEHb OKUCIICHUS XUMUYECKIX
DJIIEMEHTOB B COCAMHECHHSX, BUJ XUMHUYECKOW CBSI3HM (KOBAJIICHTHAS, MOHHAS, METAJUTMUECKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMUECKON PEIETKA KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHSITH 3aBHCHMOCTH CBOMCTB BEIECTB OT BHAA
XUMUYECKOW CBSI3W U THUIA KPUCTALIMYECKOW PEmETKH, OOMEHHBIN M JOHOPHO-aKIICITOPHBII
MEXaHHU3MBbI 00pa30BaHUS KOBAJIICHTHOW CBSI3U;

c(OpPMHUPOBAHHOCTh YMEHHI: KIACCU(UIIMPOBATh: HEOPTraHUYECKHE BEIIeCTBa IO HX
COCTaBY, XMMHUYECKHE pPEaKUWU MO Pa3IHYHbIM MpU3HAKaM (YHUCIYy U COCTaBY pearupyroLIux
BEIIECTB, TEIUIOBOMY O3(PQeKTy peakluHu, H3MEHEHUIO CTEleHEH OKHUCICHUS DSJIEMEHTOB,
00paTHMOCTH, YYaCTHIO KaTalu3aTopa W JPYrHe); CaMOCTOATEIHHO BBIOMPAThH OCHOBAaHUS U
KPUTEPUU JJIs1 KIACCU(PUKALIMN N3YU4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

chOpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. W.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMaTU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (DYHKIINY;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepPH30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XHMHYECKUX DJIEMEHTOB MepBoro—4eTBéproro nepuonoB Ilepuonuueckoit cucremsr JI..
MenneneeBa, UCIOIB3Yys MOHATHS «IHEPrETUYECKHE YPOBHH», «IHEPre€TUUYECKHE MOJYPOBHHU»,
«s-, p-, d-aromHBIE OpOUTANH», «OCHOBHOEC M BO30YKIEHHOE SHEPreTUYECKUE COCTOSHUS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB M WX
COEMHEHMH 10 nepuojaM u rpynmnam [lepuoanueckoit cucremsl Jl. 1. MennaeneeBa, BaAJICHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMSI UX 3JIEKTPOHHBIX 000JI0UEK;



c(hOpMUPOBAHHOCTh YMEHHM: XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XUMHYECKHE
CBOMCTBA BEHIECTB Pa3JIMYHBIX KJIACCOB, MOJTBEPKAATh CYIIECTBOBAHUE T'€HETUYECKOM CBSI3U
MEXIy HEOPraHUUECKUMU BEILECTBAMHU C MIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
pEeaKIuii;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuid MOCPENCTBOM COCTABIEHUS AJIEKTPOHHOrO OamaHca ITHX peaklui; peaKkiuidl HOHHOTO
oOMeHa MyTEM COCTAaBIEHHUS HMX TIOJHBIX W COKPAIIEHHBIX HOHHBIX YpPaBHEHMMU; pEaKIHi
TUAPOJIN3A; peakluil KoMIUIeKcooOpa3oBaHMs (Ha MpUMEpe THAPOKCOKOMILJIEKCOB IMHKA U
ATIOMHUHHS);

c(OpPMUPOBAHHOCTh yMEHHSI OOBICHATh 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX
peakiuii ¢ y4€TOM HX DHEPreTHYECKUX XapaKTEPUCTHK, XapakTep H3MEHEHHUS CKOPOCTH
XUMHUYECKON peakiMy B 3aBUCUMOCTH OT Pa3jMYHbIX (AKTOPOB, a TaKkKe XapaKTep CMEIEHUs
XUMHUYECKOTO PAaBHOBECHUSI MOJT BIUSHUEM BHEIIHUX Bo3aecTBuil (mpunnum Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh XUMHUCCKUE PEAKIINH, JICKAIINEe B OCHOBE
MPOMBINUICHHOTO TIONYyYEHUS CEPHOW KHUCJIOTBHI, aMMHaKa, OOIUe Hay4HbIEe MPUHITUIIBI
XUMHYECKHX MPOU3BOJCTB; II€JIECOO0Pa3HOCTh, NPHUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/Ib3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO TIO3HAHMSI SBICHHIA
npupoabl — HaAOMIOJEHWE, UW3MEpPEHHe, MOJCIUPOBAHUE, OKCICPUMEHT (peanbHbId U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHS MPUMEHSTb 3TH 3HaHUS MpU
9KCIIEPUMEHTAILHOM HCCIIEJOBAHUM BEUIECTB W JJs OOBSICHEHHS XHUMUYECKUX SIBICHUI,
MMEIOIINX MECTO B IPUPOE, MPAKTHUECKOM JIeITETbHOCTH YeJIOBEKa U B IIOBCETHEBHOM JKU3HU;

c(OpPMHUPOBAHHOCTh YMEHHUS BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATUSMU U
NPEJCTaBICHUSIMH  PYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB i 0ojJee OCO3HAaHHOIO
MNOHUMAaHUs MaTEpUAIbHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTH YMEHHUS MMPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM TOHATUN «MacCOBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIIEHTPAIMs»; MAaCcChl BEIIeCTBA WM 00hEMaA raza
10 U3BECTHOMY KOJIMYECTBY BEI[ECTBA, Macce WM 00BEMY OJJHOTO U3 YYACTBYIOLIUX B peaklUu
BEIIECTB; TEIUIOBOTO 3(peKTa peaklnu; 3HaUeHUs BOJOPOIHOIO MOKa3aTels PaCTBOPOB KUCIOT
U TIeNI0Yel C W3BECTHOM CTENMEHBI0 NUCCONMAIMM;, MacChl (00bEMa, KOIMYECTBA BEIIECTBA)
IPOAYKTA pEaKlUu, €CJIM OJHO M3 MCXOJHBIX BELIECTB 1aHO B BUJAE PacTBOpA C ONpEAEIEHHON
MacCOBOHM J10JI€ll pacTBOPEHHOTO BEIIECTBA WJIM JIaHO B HM30BITKE (MMEET MPHUMECH); OJIH
BBIXO/Ia MPOYKTa peaklunu; 00ObEMHBIX OTHOILIEHUH T'a30B;

c(OpPMUPOBAHHOCTh YMEHHUU: CaMOCTOSITEIBHO TUIAHHPOBATh M MPOBOAUTH XUMHUYECKHIA
HKCIEPUMEHT (IIPOBEACHUE PEAKIUH HOHHOTO OOMEHa, IMOATBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHWYECKHX BEUIECTB, ONPEAEIEHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO UHAUKATOPOB,
U3Y4YEeHHE BIUSHUS pPa3IMYHBIX (AaKTOPOB Ha CKOPOCTh XMMHUYECKOH pEaKINH, pelleHue
OKCIIEPUMEHTAIBHBIX 33134 1Mo TemMaMm «Mertamie» u «Hemeramnsl») ¢ coOMoAeHHEeM MPaBIIT
Oe3omacHoro oOpalleHus ¢ BELECTBAMU U JTAOOpaTOpHBIM 000pyaOBaHHEM, (OPMYIHPOBATH
HeNb HCCIEeNOBaHUS, MPEACTaBIATh B pPa3IUYHOM (popme pe3ynbTaThl SKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLIEHUBAThH UX JJOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHUM: COOTIOAATh MpaBUia MOJTH30BAHUS XUMUYECKOU MOCYION U
nabopaTtopHbIM 000pyOBaHHEM, OOpallleHUs ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIHUSIMHU
[0 BBIMOJIHEHUIO J1a0OPAaTOPHBIX XHUMHUYECKHX OIBITOB, SKOJIOTMYECKH IIeJIeCO00pa3HOro
MOBEeEHNUs B OBITY M TPYIOBOM JEATEIbHOCTH B LEISIX COXPAHEHHUSI CBOErO 3/I0pOBbA,
OKpYXKarolllel NPUPOAHON CpeAapl M JOCTHUKEHUS €€ YCTOMYMBOIO pPa3BUTHUsA, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPTraHU3MBbl OINPEACIEHHBIX HEOPTraHWYECKHUX
BEIIIECTB, TOHKUMas cMbIc noka3arens [1J1K;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJIICHANIPABICHHBIH MOUCK XWMUYECKOM
uH(pOpMalliK B pa3IMYHBIX MCTOYHMKAX (HayyHas M y4yeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
mMaccoBoi uHGpopMmanuu, WHTepHET W JApyrue), KPUTUUYECKH aHaJU3UPOBATh XHMHUYECKYIO
uHopMalnio, epepadaTbiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3aJa4ei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOW XUMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOECHUS OPraHUYECKUX coeTUHEHn A. M. 8 https://orgchem.ru/
bytneposa
Hroro no pazgeny 8
Pa3znen 2. YrieBoaopoasl
IIpenenpHBIC YIIEBOAOPOALI — aJIKAHEI,
2.1 pel 4 HOPOA 5 https://orgchem.ru/
LUKJIOAJTKAHbI
HenpenenbHble yriieBogopOIbl: aJKEHBI,
2.2 pel a AOpOA 14 1 https://orgchem.ru/
aJIKa/INeHbI, aJIKUHBI
2.3 ApomaTudecKue yrieBo0pOo bl (apeHbl) 8 https://orgchem.ru/
[IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJIOB U X
2.4 pHpoa 4 HOPOA 4 https://orgchem.ru/
nepepadoTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOAOPOAOB 4 1 https://orgchem.ru/
Hroro no pazneny 35
Pasznea 3. Kucaopoacoaepskaimue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®eHon 11 1 https://orgchem.ru/
KapOonusbsHble COeTUHEHUS: allbETU bl U
3.2 P g ACTA 21 1 https://orgchem.ru/
keToHbl. KapOoHoBbIe KUCTOTHL. ClIOKHBIC
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3.3 VYrieBoanl 9 https://orgchem.ru/
Hroro no pazneny 41
Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust

4.1 AMuHBI. AMMHOKUCIIOTHI. benku 12
Uroro no pazgeny 12
Pa3pnen S. BeicokoMoJIeKy I pHbIE COCAUHEHNUSA

5.1 BricokoMoneKysipHbIE COEAUHEHUS 6 https://orgchem.ru/
Hroro no pazgeny 6
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB U TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akoxn
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 9
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooOpasue 1 |
' BEILIECTB
1.3 XUMUYECKUE PEaKINU 19 1 3
Hroro no pazneny 39
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Hewmeramis: 31 1 3
2.2 MerTamisl 23 1 2
Hroro no pazgeny 54
Pa3zgen 3. XuMus 1 :Ku3HbL
31 MeTtoabl O3HAHUS B XUMUHU. XUMHA U 9
' JKU3Hb
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8







IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KoanvectBo yacos DJIeKTPOHHbIE
Ne Hara nHu(ppoBLIe
Tema ypoka
n/n yp Bcero Koﬁﬂ TPOJIBHBIC HpﬁaKT"quKHe H3Yy4eHHUS o0pa3oBaTe/IbHbIE
pa6oThI padoThI pecypesI
IIpenMeT 1 3HaUE€HHE OPTAHUYECKON XUMUH,

1 eJICTaBJICHHE 0 MHOT000pa3 1 https://orgchem.ru/
TPEACTABIICHHE O MHOrOObDasHi 04.09.2023 ps-iorg
OpPraHUYCCKUX COCAUHCHUIN
DJIEKTPOHHOE CTPOSHHE aTOMa yriiepo/a

2 (ocHOBHOE 1 BO30YXAEHHOE COCTOSHUS). 1 04.09.2023 https://orgchem.ru/
BaneHTHbIE BOBMOXXHOCTH aTOMa yIjiepoja T
Xumudeckast CBs3b B OPraHUIeCKHX
Coe/IHe . Mexanu3mel 06pa3oBa

3 AHCHIAX XAHHSMBI ObPASOBAHHA 1 https://orgchem.ru/
KOBQJICHTHOM CBSI3H, CIIOCOOBI pa3pbiBa 07.09.2023
cBsi3ei
Teopust CTPOCHUS OPraHUYECKUX COCAMHCHUIN

4 1 https://orgchem.ru/
A. M. ByTneposa 07.09.2023 DS./folg
Buipl m3oMepun: CTpyKTypHas,

5 MIPOCTPAHCTBEHHAS. DJICKTPOHHBIC 3P PEKTHI 1 15.09.2023 https://orgchem.ru/
B MOJICKYJIaX OPraHUYEeCKUX COCAMHCHUH o
[pencrasienue o knaccuGUKAUHA U

6 cuctemarndeckas HomeHknarypa (IUPAC) 1 15.09.2023 https://orgchem.ru/
OpPraHUYECKUX BEILIECTB T
Knaccudukanus peakuuii B opraHnuecKon

1 https://orgchem.

! XHMHH 18.09.2023  litpsi/forgchem.rw

CucremaTn3anus u 0000IIeHHE 3HAHHUH TI0
1 https://orgchem.

8 Teme 18.09.2023  litpsi/orgchem.rw
AJIKaHBI: TOMOJIOTHYECKHHN PsijT, 00TIas

opMyJia, HOMCHKIIATypa U H30MEepHs

9 bopmy, yp pH, 1 https://orgchem.ru/
JIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE 21.09.2023
MOJIEKYT

10 dusnueckre 1 XUMUYECKHE CBOMCTBA 1 https://orgchem.ru/
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aJIKaHOB

21.09.2023

11

Haxoxpaenue ankanoB B npupojae. CriocoObt
MOJTyYEHUS ¥ MPUMCHEHUE aJTKAHOB

29.09.2023

https://orgchem.ru/

12

Hukmnoankansl: obmas Gopmyia,
HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH
CTPOCHHMS M XUMHYECKUX CBOHMCTB, CIIOCOOBI
MOJTYYEHUs] U IPUMECHEHHE

29.09.2023

https://orgchem.ru/

13

Pemienue pacy€THBIX 3aa4 Ha ONpe/IeTICHNE
MOJICKYJISIPHOU (hOPMYJITBI OPTaHHYECKOTO
BEILIECTBA [10 MAaCCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJSIINX B €T0 COCTaB.
Cucremaruzanus 1 0000IIeHUE 3HAHWIA 10
TeMe

02.10.2023

https://orgchem.ru/

14

AJKEHBI; TOMOJIOTHYECKH psiji, 00IIIast
(hopMyIa, HOMEHKIIATypa, IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHNE MOJIEKYJI.
CTpyKTypHasi ¥ IUC-TPAHC-U30MEPHUS
AJIKCHOB

02.10.2023

https://orgchem.ru/

15

duznyecKre U XUMUYECKIE CBOMCTBA
ankeHoB. [IpaBuio MapkoBHHUKOBA

05.10.2023

https://orgchem.ru/

16

CnocoObl IMOJIYUCHU U TPUMCHCHUC aJIKCHOB

05.10.2023

https://orgchem.ru/

17

[Ipaxtrueckast padora Ne 1 mo Teme
"TTonmyueHue 3TUICHA U U3yYCHUE €T0
CBOMCTB"

13.10.2023

https://orgchem.ru/

18

Pemenne pacu€THbIX 3a/1a4 Ha OIIpeIEIeHNE
MOJIEKYJISIPHOH (OPMYJITBI OPraHHYECKOTO
BEIlleCTBa

13.10.2023

https://orgchem.ru/

19

AJKaJMeHbl: CONPKEHHBIE, N30IMPOBAHHEIE,
KyMyJupoBaHHbIe. OcOOeHHOCTH
BIEKTPOHHOT'O CTPOCHUS

16.10.2023

https://orgchem.ru/

20

XUMHUYECKUE CBOMCTBA CONPKEHHBIX TUEHOB

16.10.2023

https://orgchem.ru/

21

Crioco0bI MOMYYCHHS U IPUMEHEHIE
aJIKaJEeHOB

19.10.2023

https://orgchem.ru/
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AJIKUHBI: TOMOJIOTHYECKHUH psAf, 001as
(dopmyna, HOMEHKIIATypa, dIEKTPOHHOE U

2 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, 19.10.2023 https://orgchem.ru/
(hm3ugecKue CBOMCTBa

23 XUMHUYECKUE CBOHCTBA aJIKUHOB 2710.2023 https://orgchem.ru/

24 KauecTBeHHBIC peakIIui Ha TPOMHYIO CBA3b 2710.2023 https://orgchem.ru/

25 Crioco0ObI OIYYCHHS U IIPUMCHEHHE aJIKHHOB 09.11.2023 https://orgchem.ru/
Perrenue 3ana4: pacuéThl MO ypaBHEHUIO .

26 XUMUYICCKOHN peaKITnu 09.11.2023 https://orgchem.ru/
CucremaTn3anus u 0000IIeHHE 3HAHHUH TI0 )

27 TeMe 17.11.2023 https://orgchem.ru/
ApEHBI: TOMOJIOTHYECKHN PsI, 001Iast

)3 (dbopMyna, HOMEHKIATypa. DACKTPOHHOE U https://orechem.ru/
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI 17.11.2023
OeH30J1a ¥ TOJTyOJa, X (PU3MUECKUE CBOWCTBA
XUMHUECKUE CBOWCTRBA apEHOB: PEAKIIUU )

29 3avemeHms 20.11.2023  Atpsdlorgchem.ru/
XUMHUYECKUE CBOMCTBA ApPEHOB: pEaKIUKU

30 MIPUCOCAMHEHUS, OKUCICHUE TOMOJIOTOB 20.11.2023 https://orgchem.ru/
OeHzoma

31 Oco0CHHOCTH XUMHUYECKHUX CBOHCTB CTUPOJIA 23.11.2023 https://orgchem.ru/
Perirenue pacyéTHBIX 33724 HA ONPEICIICHIE

32 MOJICKYJISIpHOU (hOPMYJIbI OPTaHHYECKOTO 23.11.2023 https://orgchem.ru/
BEIIeCTBa

33 Crioco0bI OMy4YCHHS ¥ IPUMEHEHHE apSHOB 01.12.2023 https://orgchem.ru/

34 I'eneTHyeckas CBS3b MEXTy PA3TUIHBIMU https://orechem.ru/
KJIacCaMH yTJIEBOJIOPOJIOB 01.12.2023
PacuéThl 10 ypaBHEHUSIM XUMHUECKUX

35 peaknuii. Cucrematu3saus u 00001IeHIe 04.12.2023 https://orgchem.ru/

3HAHUU 110 TEME
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36

[Ipupomusrii ras. [lomyTHbIC HEPTIHBIC Ta3bI

04.12.2023

https://orgchem.ru/

37

KameHHBI yrosib U NpOIyKTHI €r0
repepadoTKH

07.12.2023

https://orgchem.ru/

38

Hed1s 1 cioco6s1 € nepepaboTKu.
[IpuMeHeHne MPOIyKTOB MepepaboTKu HedTH

07.12.2023

https://orgchem.ru/

39

I'eHeTHyeckas CBSI3b MEXTy PA3TUIHBIMU
KJIaccaM¥ YTIIEBOIOPOJIOB

15.12.2023

https://orgchem.ru/

40

I"anoreHoNnpon3BOIHBIC YTICBOAOPOJIOB:
3JIEKTPOHHOE CTPOCHHUE; PEAKIIUHU 3aMEIIICHUS
rajoreHa

15.12.2023

https://orgchem.ru/

41

JelicTBHe mienoyeil Ha raloreHIpoOU3BOIHEIE.
BzaumonelicTBre QUTajoreHaaIkKaHoB C
MarHueM U [UHKOM

18.12.2023

https://orgchem.ru/

42

Cucremarn3sanus 1 0000IIeHUe 3HAHUH 110
pasneny "YraeBogopoasl"

18.12.2023

https://orgchem.ru/

43

KontponbsHas pabora 1o Teme
"YrneBonopoas!"

21.12.2023

https://orgchem.ru/

44

[IpenenbHbIE OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUi psiz, oOmiast popmyna,
CTPOCHHE MOJICKYJI, M30MEPHSI,
HOMEHKJIaTypa, KilacCU(pHUKaIKs, QU3NICCKUC
CBOMCTBA

21.12.2023

https://orgchem.ru/

45

XUMHYeCcKue CBOICTBA MpeaACIbHBIX
OIHOATOMHBIX CIIMPTOB

29.12.2023

https://orgchem.ru/

46

Crioco0bI MOMyYCHHS U IPUMEHEHE
OJIHOATOMHBIX CITUPTOB

29.12.2023

https://orgchem.ru/

47

[IpocTeie 3¢puphl: HOMEHKJIATYpa ¥ U30MEPHS,
0COOCHHOCTH (DU3MUYECKUX U XUMUIECKUX
CBOIICTB

11.01.2024

https://orgchem.ru/

48

MHOT0aTOMHBIC CITUPTHI: STHJICHTIINKOJb U
TIIALEPHH, UX GU3NICCKUE U XUMUICCKHUEC
CBOIiCTBa

11.01.2024

https://orgchem.ru/

49

Crioco0bI MOMYYCHHS U IPUMEHEHIE
MHOT0aTOMHBIX CITUPTOB

19.01.2024

https://orgchem.ru/
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®deHoM: cTpOeHUE MOJICKYIIBI, (PU3MUECKUE

30 cBoiicTBa. TokcuuHoCTh (peHomna 19.01.2024 https://orgchem.ru/

51 XuMHUYecKHe CBOiCcTBa (heHoIa 22.01.2024 https://orgchem.ru/

52 CrniocoOrI OTy4eHHsl U IpUMEHEHHe (eHoa 22.01.2024 https://orgchem.ru/
[Ipaxtrueckast padota Ne 2. Permenue

53 3KcnepHMf:'HTanLHLIX 3aga4 1mo teme "CrupThl 25.01.2024 https://orgchem.ru/
U (EeHOIIBI
Cucremaru3anus 1 0000IIeHUE 3HAHWIA 10 )

54 Tene 25.01.2024 https://orgchem.ru/
ATNbAETHIBI ¥ KETOHBI: 3JIEKTPOHHOE
CTpOCHUE KapOOHHUIIHHO IPYIIIBL; )

33 TOMOJIOTHYECKHE PSAbI, 001as ¢popmyna, 02.02.2024 https://orgchem.ru/
M30MepHUs U HOMEHKJIaTypa

56 Anbuz[emz[m Y KETOHHKI: (pu3mueckue https://orechem.ru/
CBOWCTBA; peaKLUU IPUCOEAUHEHHUS 02.02.2024
Peaknuu okuCIIEHUS M KaYECTBCHHBIC .

>7 peaKINK anbJETUIOB U KETOHOB 05.02.2024 https://orgchem.ru/

58 CriocoOBI OTYYCHHS aTbJICTHIOB U KETOHOB 05.02.2024 https://orgchem.ru/
OIHOOCHOBHBIC MPEACITBEHBIE KAPOOHOBBIC

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHMSI UX 08.02.2024 https://orgchem.ru/
MOJICKYT
N3omepus u HOMEHKIATypa KapOOHOBBIX )

60 KHCJIOT, X (PU3NUECKHE CBOWCTBA 08.02.2024 https:/orgchem.ru/
XHUMHUYECKUE CBOHCTBA MPEIETbHBIX )

61 OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT 16.02.2024 https://orgchem.ru/
Oco6eHHOCTH CBOWCTB MypPaBbHHOM KHUCIIOTHI. .

62 MHuoroo6pasue KapOOHOBBIX KUCIOT 16.02.2024 https://orgchem.ru/
OC0OEHHOCTH CBOWCTRB: HEMPEICIHHBIX U
apOMAaTUYECKUX KapOOHOBBIX,

63 JTIMKapOOHOBEIX, TUAPOKCUKAPOOHOBBIX 19.02.2004 https://orgchem.ru/

kucioT. [IpeacTaBUTENH BRICIINX
KapOOHOBBIX KHCJIOT
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64

Ilonstue o OPONU3BOAHBIX Kap60HOBI>IX
KHUCJIOT

19.02.2024

https://orgchem.ru/

65

Crioco0ObI MOMy4YCHHS U IPUMEHEHE
KapOOHOBBIX KHCIIOT

22.02.2024

https://orgchem.ru/

66

Cr0HbIe dQHUPBI: TOMOJIOTHUECKHUH PSII,
oOmras Gpopmysia, H30MepUs B HOMEHKIIATypa

22.02.2024

https://orgchem.ru/

67

®u3nUecKue U XUMHYCCKIEC CBOMCTBA 3(1)I/IpOB

01.03.2024

https://orgchem.ru/

68

Pemienue pacy€THBIX 3a7a4: IO YpaBHEHUIO
XUMUYECKOUN peakIiiu, Ha ONPECICHNE
MOJICKYJISIPHOU (hOPMYJITBI OPTaHHYECKOTO
BEIIECTBA

01.03.2024

https://orgchem.ru/

69

[Ipaxtrueckast padota Ne 3. Permenue
9KCIEPUMEHTAJIBHBIX 337a4 110 TEME
"KapOonoBble kucaoTsl. CrioxHble 3GHUph"

04.03.2024

https://orgchem.ru/

70

Kupsr: ctpoenue, puznueckue 1 XUMHUUECKHE
CBOWCTBA (THAPOIU3)

04.03.2024

https://orgchem.ru/

71

OcoOEeHHOCTH CBOWCTB KUPOB, COACPIKAIINX
OCTaTKH HENpPeAETbHBIX JKUPHBIX KHCIIOT.
’Kupsl B npupose

07.03.2024

https://orgchem.ru/

72

Mp11a KaK COJH BBICIIAX KapOOHOBBIX
KHCJIOT, UX MoloIee AcicTue. [loHsTrue o
cuHTeTHYECKUX MOoroIuX cpeactax (CMC)

07.03.2024

https://orgchem.ru/

73

['eneTnueckas cBS3b YIiIeBOJOPOAOB U
KHUCJIOPOJCOICPIKAIUX OPTaHUUECKUX
BEILIECTB

15.03.2024

https://orgchem.ru/

74

Pacu€Thl M0 ypaBHEHUSIM XUMUYECKUX
peaxuui

15.03.2024

https://orgchem.ru/

75

Cucremarn3samnus 1 0000IIeHUE 3HAHUH 110
TEME

18.03.2024

https://orgchem.ru/

76

OOmiast XapaKTepHCTHKA YTIIEBOJIOB U
KJIACCU(UKAIUS YTIIEBOIOB (MOHO-, TU- U
TTOJTHCAXAPHIBI )

18.03.2024

https://orgchem.ru/

77

MoHnocaxapuibl: (pU3HMUECKUE CBONWCTBA U
HaxOXXJICHUE B TIPUPOJIC

21.03.2024

https://orgchem.ru/
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78

HpI/IMCHCHI/Ie TJIFOKO3BbI, e€ 3HaYCHHEC B
KUBHCACATCIIBHOCTH OpTraHu3Ma

21.03.2024

https://orgchem.ru/

79

Jucaxapunpl: caxapos3a, MallbT03a U JIAKTO34.
Haxoxnenue B mpupoe u mpuMeHeHne
JIMcaxapuioB

05.04.2024

https://orgchem.ru/

80

[Monucaxapusl: CTPOSHHE MaKPOMOJIEKYI,
(usnUecKre U XUMHUYECKHE CBONCTBA,
MpUMEHEHHE

05.04.2024

https://orgchem.ru/

81

[ousTre 00 HNCKYCCTBCHHBIX BOJIOKHAX

08.04.2024

https://orgchem.ru/

82

Petrenue pacueTHbIX 3a/1a4 Ha ONpeAeICHUE
JTOJTH BBIXO/IA TIPOAYKTA PEAKITHH OT
TEOPETHICCKH BO3MOKHOTO

08.04.2024

https://orgchem.ru/

83

Cucremarn3anus 1 0000IIeHUE 3HAHUH 10
paszzaeny

11.04.2024

https://orgchem.ru/

84

Konrtponbnas pabora o Teme
"Kucnopoacoaepkamine opraHndecKue
coeuHeHus"

11.04.2024

https://orgchem.ru/

85

AMUHBL: KNaccu(UKaIUs, CTPOCHUE MOJICKYT,
oOmas Gpopmysia, H30Mepus, HOMEHKIATypa 1
(busnyeckue CBOWCTRA

19.04.2024

https://orgchem.ru/

86

XHUMHUYECKHEe CBOMCTBA amr(aTnIecKux
aMHUHOB

19.04.2024

https://orgchem.ru/

87

AnunuH: CTPOCHUC aHWJINHA, 0COOEHHOCTH
XHMHYSCKHUX CBOMCTB aHMJIMHA

22.04.2024

https://orgchem.ru/

88

Crioco0bI MOMyYCHHS U IPUMEHEHE
anuQpaTHICCKUX AMHHOB

22.04.2024

https://orgchem.ru/

89

AMWHOKUCIIOTBI: HOMEHKJIATYpa U H30MEPHS,
(dbmudeckue croiicTBa. OTIEIBHBIC
MPEJICTAaBUTENIN 0.-AMHUHOKHCIIOT

25.04.2024

https://orgchem.ru/

90

XUMHUYECKIE CBOMCTBA aMHHOKHCIIOT, UX
OHOJIOrHYECKOE 3HAUCHUE aMHHOKHUCIIOT.
CuHTEe3 ¥ TUAPOIN3 TN THIOB

25.04.2024

https://orgchem.ru/

91

Benku xak mpupoIHBIC MOTUMEDHI;
CTPYKTYPHI OEITKOB

03.05.2024

https://orgchem.ru/
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92

XuMHYECKHE CBOICTBA OEIKOB

03.05.2024

https://orgchem.ru/

93

A3oTcoaepKalue reTepoLruKInIeCKue
coennHeHms. HyKkiIenHOBBIE KUCIOTHI: COCTAB,
CTpOeHHe U OHOIOTHYecKasi poiib

06.05.2024

https://orgchem.ru/

94

[Ipaxtrueckast padota Ne 4. Permenue
SKCHEPUMEHTAIBHBIX 33734 110 TEME
"A30TcoaepKallue OpraHnIecKre
coennHeHHs"

06.05.2024

https://orgchem.ru/

95

[Ipaktuueckas padota Ne 5. Pemienne
AKCIIEPUMEHTAIBHBIX 3a7ad 110 TeMe
"Pacnio3HaBaHue OPraHUYECKUX COETUHEHUN"

17.05.2024

https://orgchem.ru/

96

KontponbsHas pabora 1o Teme
"A30TcoepKallue OpraHnIecKue
coennHeHHs"

17.05.2024

https://orgchem.ru/

97

OCHOBHBIC OHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX COCI[PIHCHPIFI )41
MCTO/JbI UX CUHTC3a —IIOJIMMCPU3ALINUA U
IIOJIMKOHACHCAI A

20.05.2024

https://orgchem.ru/

98

[Tmactmaccel. YTumzanus u nepepadoTka
TTACTHKA

20.05.2024

https://orgchem.ru/

99

DnacToMephl: HATYpalbHBIA CUHTETHUECKHE
Kaydyku. Pe3unHa

23.05.2024

https://orgchem.ru/

100

Bonokna: HaTypanpHBIE, HCKYCCTBEHHBIE,
cunTeTnyeckue. [lonnMeps! criennaabHOTO
Ha3HAYCHHUS

23.05.2024

https://orgchem.ru/

101

[IpakTuueckas padota Ne 6. Pemienne
SKCHEPUMEHTAIBHBIX 337a4 110 TEME
"Pacnio3HaBaHMe IJIaCTMacc ¥ BOJIOKOH"

31.05.2024

https://orgchem.ru/

102

O6001enune U cucTeMaTu3alys U3y4eHHOTO
Marepuana 1o Teme "BrICOKOMOIEKYIIsIpHBIC
coeMHEeHMs"

31.05.2024

https://orgchem.ru/

OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME

102
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11 KIIACC

KonauuecTBo yacos DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kourpoapnpie  Tpakrnieckue fl[fiy'leﬂl/lﬂ :)Iﬁlil;l;OBaTeﬂbele
padoTsI padoThI pecypebi
| Atom. CocTaB aTOMHBIX siztep. XUMHICCKUI |
aaeMeHT. M30Tormbl
) CtpoeHue 3MEKTPOHHBIX 000JI0UEK aTOMOB, |
KBaHTOBBIC YHCIIa
3 Knaccudukaius XuMUYeCKHX 3JIEMEHTOB (S-, |
p-, d-, f-a;1eMeHThI)
4 Pacripenenenne 31eKTPOHOB 110 ATOMHBIM |
opouTansim
DNEKTPOHHBIE KOH(PHUTYpaIh aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSTHUH
6 DNeKTpOHHBIE KOH(PUTYpAIUH HOHOB. |
DNEKTPOOTPHUIIATETHPHOCTh
Ilepuoanueckuii 3akoH u [lepuoanueckas
7 cHCTEeMa XUMHIECKHUX 3j1eMeHToB /I, . |
Menpeneena, CBSI3b ¢ COBPEMEHHOU TeopUe
CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOICTB
2 XUMHYECKHX DJIEMEHTOB U 00pa3yeMbIX MU |
MPOCTHIX ¥ CIOXHBIX BEIIECTB IO TPYIIaM U
neproaam
9 CucreMaTu3anus 1 0000IIeHe 3HAHUN TIO |
TeMe
10 Bunper xumudeckoii cBs3u. MexaHU3MEI 1




00pa3oBaHHs KOBAaJICHTHOM CBS3H.
Bonopoanas cBs3b. MeXMONEKyIIpHBIC
B3aNMOJICHUCTBHS

11

BaneHTHOCTH 1 BaJICHTHBIE BO3MOXKHOCTH
aToMOB. CBS3b JIEKTPOHHOM CTPYKTYpPHI
MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM

12

HpeﬂCTaBHCHI/Iﬂ 0 KOMIIJICKCHBIX
COCIMHCHUAX: COCTAaB U HOMCHKJIaATypa

13

BemectBa MoJIeKyJISIpHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

14

Ilonsarue o JAUCTICPCHBIX CUCTCMAX.
HpCI[CTaBIICHI/IC O KOJIJIOUAHBIX paCTBOpPax

15

HcTuHHbIE pacTBOPHL: HACBILIEHHEBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatst

16

CriocoObl BbIpaskeHHsI KOHIIEHTpAIUN
pPacTBOpOB

17

Peienune 3aay ¢ MCOIB30BaHUEM MOHITHUI
""MaccoBast 10JIsl pacTBOPEHHOTO BemecTsa',
"MoJisipHasi KOHLEHTpaus'"

18

Knaccugukamnust 1 HOMEHKIaTypa
HEOPraHU4YEeCKHUX BEIIECTB

19

CucremMaruzanusa 1 0000IIEeHrE 3HAHN 10
TEME

20

Kontponsnas padota o temam "Ctpoenune
atoma. [leproanueckuii 3aKoH 1
Ileproamueckas cucTemMa XUMAYECKUX
anemenToB Jl. . Menneneesa", "Ctpoenue
BemecTsa. MHOrooOpasue BemiecTs"




21

Knaccugukanust XuMu4eckux peakuuii B
HEOPraHWYECKOW U OPraHu4eCKON XUMUHU.
3aKOH COXPaHEHMs MacChl BEILIECTB; 3aKOH
COXpaHEHUs U MPEBPALLEHNS SHEPTUU NTPH
XUMUYECKHX PEaKLUsIX

22

TermoBsie 3P PEKThI XUMHYCCKUX PEAKIIHHA.
TepmoxumMudeckue ypaBHEHUS

23

Brruncnenus no YpaBHCHUAM XUMHNYCCKHUX
peaxumﬁ U TCPMOXUMHUYCCKHUM YPAaBHCHUAM

24

CKopocTh XUMHUYECKON peaklny, eé
3aBUCHMOCTb OT Pa3JINYHbBIX (PAKTOPOB.
Karanus u karanuzaTopsl

25

T'oMmorennsie u TrETCPOrcHHBIC pCaKIINN

26

[Ipaktuueckas padora Ne 1 mo Teme "Bnusiaue
pas3In4HbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOH peakuuu"

27

OObpatumble 1 HeOOpaTUMBIE PEaKIHH.
XHUMHYECKOE pPaBHOBECHE

28

[Ipaktuueckas padota Ne 2 mo Teme "Brnusiaue
pas3In4HbIX (PAKTOPOB Ha MOJIOKEHUE
XUMHUYECKOT0 paBHOBECHS"

29

OnekTponutrdeckas nquccoruarysi. CUIbHbIC
1 cmabbie 35eKTponnThl. CTeTeHDb
JIUCCOIIHAIIH

30

Honnoe nponssenenue Boapl. Cpeia BOAHBIX
pactBopoB. Bonopoausrii mokaszarens (pH)
pacTBopa

31

T'maponus coneit. Peakinu, npoTtekaroiye B
pacTBoOpax 3MEKTPOIUTOB

32

[Ipaktnyeckas padota Ne 3 o Teme
"XHUMHYECKHE pEaKkIK B pacTBOPax




3IEKTPOJIUTOB"

OKHCIUTEIBHO-BOCCTAHOBUTCIILHEIC PCaKknunu.

33 BaxxHelime OKUCITUTEN 1 BOCCTAHOBUTEIN

34 MeTto 35eKTPOHHOTO (3JICKTOHHO-UOHHOTO)
Oanmanca

35 DIIEKTPOJIH3 PaCTBOPOB M PACILIABOB BEIIICCTB

36 Pemenue 3amau pa3nuyHbIX TUIIOB

37 Pemenue 3amau pa3nuyHbIX TUIIOB

n CucreMaTuzanus 1 0000IIeHe 3HAHUH TIO
TeMe "XUMHUICCKHE peaKITum"

19 KouTponbHas pabora o teme "XuMuuecKue
peakiun"
ITonoxxenue HemeramnoB B [lepuoauyeckoit

40 CHCTEME XUMHUIECKHUX j1eMeHTOB /I, .
MeHnzeneeBa 1 0COOCHHOCTH CTPOCHHS UX
atoMoB. DU3HUECKUE CBOWCTBA HEMETAILIOB

41 AoTponust HEeMETAIIIOB (Ha MpUMepe
KHCI0po/a, cepbl, pocdopa u yriaepoaa)

4 Bopopon: nonyuenve, puznueckre u
XUMUYECKUE CBOMCTBA. [ uapuib
lamoreHsl: HaX0XkICHUE B IPUPOJIC, CIIOCOOBI

43 MOJTy4eHUs!, PU3NICCKHE U XUMUICCKIEC
CBOICTBa

44 T'anorenoBosioposibl. BaxkHeitiine
KHUCIIOPOJICOICPIKAIINE COSTUHCHHS TaJIOTCHOB
JlaGopaTopHbie U TPOMBITIICHHBIE CTIOCOOBI

45 MOJTy4YeHHUs rajioreHoB. [[pumenenune
rajoreHOB U UX COEIMHEHUI

46 [IpakTuueckas pabora Ne 4. Perienne

OKCIICPUMCHTAJIIBHBIX 3a1a4 10 TCMC




"T"amoreHs!"

KI/IC.TIOI)OI[: na60paToprIe 1 MIPOMBIIIJICHHBIC
CIIOCOOBI noJIy4yCHUH, (1)I/I3I/I‘ICCKI/IC u

47 xuMudeckue cBoiictea. O30H. [Ipumenenne
KHCJIOPOJa 1 030Ha

48 OKcuapl ¥ TEPOKCHUIB

49 Pemrenne 3amay pa3MnIHBIX THIIOB
Cepa: HaxXOX/IEHUE B TIPUPOJIE, CITOCOOBI

50 MOJTy4eHUs!, PU3NICCKHE U XUMUICCKHEC
CBOICTBa

51 CepoBoaopo, cyab(usl

5 Kucnoponconepskamune COeIMHEHNS CEPBI.
OCoOEHHOCTH CBOMCTB CEPHOM KUCIOTHI
[Ipaktnyeckas padota Ne 5. Pemenue

53 3KCIIEpUMEHTANBHBIX 3aa4 1o Teme "Cepa u
eé coequHeHUs"
A30T: HaXOXKCHUE B MIPUPOJIE, CIIOCOOBI

54 MOJNy4eHus, pru3ndeckne 1 XUMHIECKUe
CBOICTBA. AMMMAK, HUTPUJIbI

55 Kucnoponconepskariye coequHEHNS a30Ta.
OCOOCHHOCTH CBOWMCTB a30THOM KHCIOTHI

56 IIpumeHeHue a30Ta U €ro COEAUHEHUI.
A3OTHBIE yIOOpEHHS
®docdop: HaXOKICHUE B IPUPOAE, CTIOCOOBI

57 MOJTY4YCHHSI, PU3NIECKUE U XUMHICCKIE
cBoiicTBa. @ocduast u hochun

58 Oxcunsl hocdopa, hochopcoaepxaniue
kucaoThl. Conu GpochopHOit KHCTOTHI

59 [Ipumenenune pocdopa u ero coeTMHEHUH.

®dochopHble yaoOpeHus




[Ipaktuyeckas padota Ne 6. Pemenue

60 3KCIIEPUMEHTANBHBIX 3ajad 1o Teme "A30T u
hochop u ux coenuHeHUS"
Yriepoa: HaxOXASHNUE B IPUPOJE,

61 AJUTOTPOITHBIC MOIU(MUKAIINY; PUINICCKHIE U
XUMHYECKHUE CBOWCTBA, IPUMEHEHHE

6 Oxkcun yraepoma(1l), Of(CI/I,Z[ yriepona(lVv),
YTOJIbHAS KUCJIOTa U €€ COH

63 Pemenue 3amau pa3nuyHbIX TUIIOB
Kpemuwuii: HaxoxkaeHUe B IPUPOJIE, CIIOCOOBI

64 MOJTYYCHHS, PU3NIECKUE U XUMHICCKIE
CBOICTBa

65 Oxkcuna kpemuansi(I1V), KpeMHHEBasT KUCTIOTA,
CHJTHKATHI

66 [IpumeHeHre KpeMHHS U €T0 COSANHEHHH.
CrekJ1o, €ero Moxy4eHne, BUIbI CTEKIIa

67 Pemenue 3aau pa3iuyHbIX TUIOB

68 CucreMaTuzanus 1 0000IIeHe 3HAHUN TIO
teme "HemeTamnner"

69 Kontponbnas padora no Teme "Hemeranmbr"

70 AHanu3 pe3ysbTaTOB KOHTPOJIbHOM padoThI,
KOPPEKIIUS OMIHO0K
TTonoxenue MerannoB B [lepuoanueckoit

71 CHCTEME XMMUYECKUX JIEMECHTOB.
OCOOCHHOCTH CTPOCHUS JEKTPOHHBIX
000J109eK aTOMOB METAJIJIOB

7 OO6mue ¢puzndyecKre CBOMCTBa METAIIIOB.
[IpuMmeHEeHNE METAIUIOB B OBITY M TEXHUKE

73 CmutaBel MeTaiutoB. Koppo3ust MeTamion

74 Pemenue 3aiayd pa3iuyHbIX TUIOB




75

ONEeKTPOXUMHYECKUH s HANPSHKEHUI
MeTayuioB. O0Ire crocoObl MOTyYeHHs
METaJJIOB

76

OO6mras xapaKTepuUCTHKa METAIUIOB [A-TpyIIITbl
[Tepuoanueckoit cUCTEMBI XUMUYIECKHIX
aneMeHToB. HaTpuil u xanuii: noaydenue,
(hu3HUeCKre U XMMHUYECKUE CBOHCTBA,
MIPUMEHEHHUE TIPOCTHIX BEIIECTB U UX
COEIMHEHUI

77

OO6mmas xapakTepucTika MeTauioB I1A-
rpynmsl [lepuoandeckoii cucteMbl
XUMHYECKHUX JIEMEHTOB. Maruuii U KaJbIIHi:
nojiyueHue, GU3NYSCKUE U XMMUYCCKUE
CBOMCTBa, IPUMEHEHHUE MPOCTHIX BEIIECTB U
X COCIMHEHHI

78

JKECTKOCTh BOIBI M CITOCOORI €€ YCTpaHCHUS

79

ATOMUHWI: TIOTy4YeHue, GU3NIECKUe U
XUMUYECKHUE CBOMCTBA, MIPUMECHECHHE

80

AmdoTepHbIe CBOHCTBA OKCHIA U TUAPOKCHAA
QIIOMUHMSL, THAPOKCOKOMIUIEKCH] aTFOMUHMUS,
HX MPUMEHEHHUE

81

Pemienne 3aaa4 pas3JIMYHbIX TUIIOB

82

[Ipaktuyeckas padota Ne 7. Pemenue
JKCIEPUMEHTANIbHBIX 3aflay 110 TeME
"Mertansl TIaBHBIX NOATpyIH"”

83

OO0m1ast xapakTepHCTUKa METAJUIOB MTOOOYHBIX
nonrpymnn (b-rpynm) Ieprnoanyeckoit
CHCTEMBI XUMHYECKUX 3JIEMEHTOB

84

duznyecKre 1 XMMUYECKHUE CBOMCTBA Xpoma 1
€ro COeAMHEHUM, UX TPUMEHEHUE

85

Baxneiimue coenuHeHHs MapraHiia.




IlepmaHraHaT Kajausi, €ro OKUCIUTEIbHBIC
CBOMCTBaA

du3ndeckue 1 XUMUYCCKUE CBOMCTBA xKejle3a

86 U ero coenuHeHn. [lomydenne n mpuMeHeHNE
CIJIABOB XeJie3a

27 ®dusnveckre 1 XUMUYECKUE CBOMCTBA MEH U
€€ COeJIMHEeHU, NX PUMEHEHUE
Pu3nyecKre U XUMUYECKUE CBOMCTBA [IMHKA U

88 €ro COCTMHCHHM, UX TIPUMEHEHHE.
I'uIpOKCOKOMILIEKCHI IIMHKA
[Ipaktuyeckas padota Ne 8. Pemenue

89 JKCTICPUMEHTAILHBIX 33]1ad 110 TEME
"MeTaisl TOOOYHBIX MOATPYI"

90 Pemenue 3amau pa3nuyHbIX TUIIOB

91 O06o00uieHne U cucTeMaTU3alys U3y4YeHHOTO
Marepuaia 1mo teme "MeTtamsr"

92 KonTponbHas pabota o teme "Mertaib"

93 AHanu3 pe3ysbTaTOB KOHTPOJIbHOM padoThI,
KOPpEKIHs OmHO0K
Ponp xumum B 00ecriedeHun yCTORYHBOTO

94 pasBuTHs YeaoBedecTna. [loHATHE O HAYIHBIX
METOAaX MCCIICAOBAHMS BEILIECTB
HayuHble mpUHIIUTIBI OpraHU3aNAN

95 XHUMHYECKOT0 MPOU3BOACTBA. [IpoMBIIIIICHHBIE
CIIOCOOBI TOTYUEHHS BXKHEHIIINX BEIIECTB

96 XUMHYECKOE 3arpsI3HEHUE OKPYKaroen
CpeIbl M €T0 MOCTCICTBHS

97 XuMus ¥ 310pOBbE YeoBeka. JIekapcTBEHHbBIS
cpelncTBa

98 Xumud iy, Pons xumun B o0ecrieueHnu




MUTICBON 0€30MaCHOCTH

99 KocMmeTtndaeckue u mapghroMepHbIe CpeICcTBa. |
BriToBas xumus
XuMus B CTpOUTENLCTBE. BaxkHeiue

100 CTPOUTETLHBIC U KOHCTPYKIIMOHHEIE 1
MaTepHabl

101 XuMHus B CENbCKOM X035KcTBe. OpraHnyeckue |
1 MUHEPAJIbHBIE YI0OpeHNs

102 CucremaTH3aiys 1 0000IIeHNE 3HAHHUI 10 |
TeMe

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Xumus, 10 knacc/ Epemun B.B., Ky3emenko H.E., [Ipo3nos A.A., Jlynun B.B.;
noA penakuuei Jlynuna B.B., OO01iecTBo ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«IPODAy; AknmnonepHoe obuiectBo «M3aarensctBo «IIpocBenienuer

2. 3amaynuk o xumun: 10 kmace: i yqamnmxces 001eo0pa3zoBaTeIbHbIX
yupexnenuit / Kysnernosa H.B., Jleskun A.H. - M.: Benrtana-I'pad, 2011

3. Xumus. [Tocobue-penernrop 11 noctynaromux B By3sl. [loa penakiuei -
Eropoa A.C. ®enukc, 2015 r.

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Jepsouna H.E. 300 nonporie u 300 mocioxxHee: 3aJaHus-1IEOYKHU 110
OPTaHUYECKON XUMHH

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
1. https://orgchem.ru/

Opranuyeckas Xumus: BeO-yueOHuk, 1998-2023
I''. Jlepsibuna, I'.1. depsouna I'.B. Kantapus, JI.W. I'pomien






	2. Задачник по химии: 10 класс: для учащихся общеобразовательных учреждений / Кузнецова Н.В., Левкин А.Н. -  М.: Вентана-Граф, 2011
	1. Дерябина Н.Е. 300 попроще и 300 посложнее: задания-цепочки по органической химии
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