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HOACHUTEJIBHAA 3AIINCKA

Paboyas mporpamma 1o XMMHH Ha YPOBHE CpeHero oomiero oopa3oBanus pazpaboTaHa Ha
ocHoBe PexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
@enepanumn», TpeboBaHU K pe3yiabTaraM  OCBOeHHMS  (enepanbHOM  0Opa3zoBaTeIbHOM
nporpammbl  cpeanero oomero ob6pazoBanusa(P@OIl COO), npexacrasieHHsix B DepepaibHOM
rocygapcTBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yuérom Konmenmuu mnpenoaaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHbIX opraHusanusax Poccuiickorr deneparnmm,
peayIn3youMX OCHOBHbIE 00pa30oBaTeIbHbIE IPOTPaMMbl, 1 OCHOBHBIX 10JI0’KEHUN «CTpaTeruu
pa3Butus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha YpOBHE YINIYOJNEHHOTO W3Y4EHHUs 3aHMMaeT BaXHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus y4ammuxcs 10-11 xmaccoB. M3yuenme mnpenmera,
peamu3zyeMoe B YCIOBHUSX Au(QepeHIUpPOBaHHOTO, TPOGMILHOTO OOYyYeHHs, IPH3BAHO
obecnieunTh 0O0I1E00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHUKOB HIKOJIBI,
HCO6XOI[I/IMYIO JUIA aJgalnTalyyl UX K 6I>ICTpO MCHAIOIUMCS YCIIOBUAM JXU3HM B COLIUYMEC, a
TaKke Uil MPOJIOJDKEHHs oOydeHuss B OpraHuzalusx MNpodecCHOHaIbHOro oOpa3oBaHMs, B
KOTOPBIX XUMHUA SABJIACTCA OJIHOI>'I N3 IIPUOPUTETHBIX JUCIUIIIINH.

B mporpamme mnmo XUMHM Ha3HaueHHE IpeaMeTa «XUMUS» MOJIydaeT MOoJAPOOHYIO
MHTEPIPETAIIMI0 B COOTBETCTBUM C OcHOBomosaratomumu mnonoxenusmu PrOC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJATOTOBKM BBITYCKHUKOB. CBUAETENBCTBOM TOMY SIBISIIOTCS CIEAYIOIIME BBINOJIHAEMbIE
IIPOrpaMMoH M0 XUMHUH (PyHKLIMU:

nH(OPMaLMOHHO-METOInYecKas, peanMzanusi  KOTOPOH obecrieynBaeT  MOJy4YEHHUE
MIPEJICTaBJICHUS O LIENSAX, COJEp)KaHUHU, oO0Iel crpaTerud oOydyeHHs, BOCIUTAHUS U Pa3BUTHUS
oOyuarouiuxcs cpeicTBaMu MpeaIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;
OpraHU3al[MOHHO-TUIAHUPYIOIIAs, KOTOpas MpeaycMaTpUBaeT OMpeJeNieHue: IPUHIIUIIOB
CTPYKTYPUPOBAHHUS U TOCIIEI0BATEIBHOCTH U3yUeHUsl yueOHOro MaTepuania, KOJIMYeCTBEHHbIX U
KaueCTBEHHBIX €ro XapaKTEPHUCTUK; IMOAXOJ0B K (OPMHUPOBAHHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJISI M OLEHKU 0O0pa30oBaTENbHBIX JOCTHKEHHH OO0y4arommuxcsi B paMKax HTOrOBOMH
aTtecranuu B (oopMe €AMHOTO rOCYIapCTBEHHOTO 3K3aMeHa M0 XUMHH.

[Iporpamma [yt yriryOIE€HHOTO U3YUEHUS] XUMHHU:

YCTAHABJIMBACT UHBAPUAHTHOC IIPEIAMETHOC COACPIKAHUC, 00s3aTeNbHOE AJI1 U3YYCHUS B paMKax
OTACIBHBIX HpO(i)HJ'ICfI, npeayCcMaTpmuBacT pacupeaCiIiCHUC U CTPYKTYPUPOBAHUC €TO 110 KJIaCCaM,
OCHOBHBIM COACPKATCIIbHBIM JIMHUAM/ pa3aciaM Kypca,

Jaét INpUMEPHOC pacClpcaciICHuc y‘IC6HOI‘O BPEMCHH, PCKOMCHAYEMOIO Ui HU3YUCHUS
OTACIBHBIX TCM;

npeajnaract NpuMEpPHYIO MOCJICA0BATCIIbHOCTh U3YUCHUA yqe6Horo Marepuaia € y‘IéTOM JIOTUKH
MOCTPOCHUSA KypCa, BHYTPHUIIPEAMCTHBIX U MCKIIPECAMETHBIX CBH3CI\/’I;

JIaeT MCTOANYCCKYHO HHTCPIIPETALUIO nened M 3amad HU3YyUCHUSA TpCAMETA Ha YT‘J'IY6J'IéHHOM
YpPOBHE C y‘IéTOM COBpPCMCHHBIX IMPHOPUTETOB B CUCTEMC CPCIHCTO 061].161"0 O6p8.30BaHI/I$I,
CO,Z[Gp)K&TCJ'ILHOﬁ XapaKTCpUCTUKHU IJIAaHUPYCMBIX pPE3YyJIbTAaTOB OCBOCHUA OCHOBHOH
06pa30BaTeJle0171 mporpaMMmsl CpCaHCTO o61uer (8} 06pa3OBaHI/I$I (J'II/I‘-IHOCTHBIX, MCTAIPECAMCTHBLIX,
Hpe,Z[MeTHLIX), a TarKXkeE C y‘{éTOM OCHOBHBIX BHIOB y‘ICGHO-HOSHaBaTCJ'IBHBIX JIencTBui
06yqalomeroc51 MO OCBOCHUIO COACPIKAHUS TPCAMCETA.



[lo BceM Ha3BaHHBIM TMO3UIMSIM B TOpOorpaMMe IO XUMHH IPEIyCMOTpEHA
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00Ilero oOpas3oBaHus. 3a
mpelenaMi  yCTAaHOBJICHHOW MPOrpaMMON 1O XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMW)
COCTaBJIAIONICH coJiepKaHusl yueOHOTO IpeaMeTa «XUMUs» 0CTaéTcs BO3MOKHOCTb BHIOOPA €ro
BapHATUBHOW COCTABJISIONICH, KOTOPasi JOJKHA OMPEIEIIATHCS B COOTBETCTBUU C HAIPABICHUEM
KOHKPETHOTO Mpoduiis o0yyeHusl.

B cootBercTtBUM ¢ koHuentyaibHbiMH TONIOXkeHUs MU DPI'OC COO o HazHaueHUH
peaMeTOB 0a30BOTO U YriIyOIEHHOTO YPOBHEH B cucTtemMe MU depeHIIMPOBAHHOTO 00yUeHHS Ha
YpOBHE cpesiHero oO1iero 00pa3oBaHusl XUMHUs Ha YPOBHE YriayOJEHHOIO M3y4yeHUs HaIpaBJIEH
Ha peaju3alyi0 IPEEMCTBEHHOCTU C MOCIEAYIOUIUM 3TallOM IOJIyYE€HUS XHUMHUYECKOTO
o0pa3oBaHMsl B paMKaxX HW3Y4YEHMsI CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX M XHUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YEeHHE TMpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pACUIUpPEHUE U
yrayOleHne TEOpPeTHUEeCKOM W TMPaKTUYECKOM TOArOTOBKM OOY4YaroOLIMXCs, BbIOpaBIINX
onpeaenéHHbI Npopmib 00y4eHHs, B TOM YHUCIIE€ C MEPCHEKTUBON MOCIEIYIOMIEro MOIy4eHUs
XMMHMUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuonanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuit ®I'OC COO k mUIaHHpPYEeMBbIM pe3ylbTaTaM OCBOEHHUs (eaepanbHON
00pa3zoBaTeNbHON MPOTrpaMMBbl CPEIHEro0 O0IIero oOpa3oBaHMs H3YUYCHHUE MpeaMeTa « XUMUsD»
OPHEHTUPOBAHO TAK)KE Ha PELICHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO PAa3BUTHS 00yUYalOIIUXCs,
Ha (OPMHUPOBAHHE Y HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIH y4eOHOTOo
Tpyna ©  OOOOMmMEHHBIX CIMOCOOOB  JCSATEIBHOCTH, WMEIOMNX  MEXKIUCIUILUIMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocraBisiomiMMu MpeaMeTa «XUMHUS» Ha YpOBHE YIIyOJIEHHOTO H3Y4YEHHs SBISIOTCA
yrayOnénnsle Kypcbl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumus». [lpu
OTpeieNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOM OpraHu3alul COJEpXKaHHUS 3TUX KypCOB B
porpaMMe 1Mo XUMHUH 3a OCHOBY MpUHATH nojoxkeHuss ®I'OC COO o paznuuusx 6a30Boro u
yrayOnE€HHOTO YPOBHEH U3ydeHHsI TPEAMETA.

OcHoBy conepxanusi KypcoB «Opranudeckas xumus» U «OOmas ¥ HeopraHHuYeckKas
XUMHUSD» COCTABIISIET COBOKYIMHOCTh IMPEIMETHBIX 3HAHUN M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUs MpeaMeTa. IJTa CUCTeMa 3HAaHUM MMOJIy4aeT OMpENeIEHHOE TEOPETUUECKOe
JIOTIOJTHEHHWE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
(bakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM ypOBHE M3Yy4eHHUs IpeaMera olecreueHa
BO3MOHOCTh 3HAYUTEILHOTO YBEIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACHIMPEHHsS M YIiyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIECTBA, XUMUYECKOU CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHMs PeaklUid, pacCMaTpUBAEMBbIX C
TOYKH 3PEHUSI XUMUYECKOW KHHETHUKU U TePMOJAUHAMUKHU. V3ydeHne nepuoauieckoro 3akoHa u
[leproguyeckold  CHCTEMBI XUMHUYECKHMX  DJJIEMEHTOB  0a3upyeTrcss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUHU aToMa. XUMHUYECKasl CBSI3b OOBICHIETCS C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ oO0pa3oBaHUM M pa3pyIIEHUH, a TaKKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3Ee PacIlIaBOB
U pacTBOpPOB BEIIECTB. B Kypce OpraHm4eckoil XMMHM IPU PAaCCMOTPEHMHM PEAaKLHMOHHOMN
CIOCOOHOCTH COEMHEHUH yenseTcss 0co00e BHUMaHHe BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIIuid.

Oco6oe 3HaueHHe MMEET TO, YTO Ha COJEp)KaHHWE KYpCOB XHUMMHU YIIIyOIEHHOTO YpPOBHS
U3yUYEHHs Ul KJIACCOB OMpeaenéHHOro mpoduias (IJIaBHBIM 00pa3oM Ha HX CTPYKTYpy H
XapakTep JOTMOJHEHUH K 00IIel cucTeMe NMpeIMeTHbIX 3HaHW) OKa3bIBAIOT BIMSHUE CMEXHbIE



npeaMmerbl. Tak, HampuMmep, B COJACPKAHUM MpeAMeTa I KIacCOB XHUMHUKO-(U3UIECKOTO
npoduiis OoJbIIOe 3HAYCHUE OYIyT MMETh DJIEMEHTHI YIeOHOTO MaTepuasa 1Mo oOImel XUMHH.
[lpyu w3ydeHuu mnpeaMeTa B JAHHOM Cilydae akLEHT OyAeT cIelaH Ha OOIIHOCTh METOJIOB
MO3HAaHMUsI, OOIIHOCTh 3aKOHOB M TCOPUIl B XUMHUH M B (DH3HKE: aTOMHO-MOJICKYJISIpHAS TCOPHSI
(MonekynsipHass Teopusi B (U3MKE), 3aKOHBI COXPAHCHHS MacChl U JHEPrUH, 3aKOHbBI
TEPMOIMHAMHKH, 3JICKTPOJIN3a, IPEJCTABICHHS O CTPOCHHHU BEIECTB U JPYToe.

B To e Bpems B coJiep)KaHUU MPEAMETa JIJIsl KIIACCOB XHMHKO-OMOJIOTHYECKOTO MPOoQHIIs
OONBIIMN yACTBHBIA Bec OyIeT UMETh OpraHMYecKass XUMUs. B 3ToMm cilydae mpenocTaBIisieTcs
BO3MOKHOCTB ISl 00Jiee OOCTOSITEIHHOTO PACCMOTPEHHUSI XUMUYECKON OpPraHU3aIliu KIETKH KaK
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOMIAT, K MPHUMEPY, TaKHUE CTPYKTYpHBIC
KOMIIOHEHTHI, KaK JHUMHUAbI, O€JIKH, YIJIeBOJbI, HYKJIEHHOBBIE KUCIOTHI W Apyrue. Ilpu stom
3HAHHUS O COCTABE M CBOMCTBAX IMPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEHIECTB
CITy’aT OCHOBOM ISl U3yUEHHUSI CYITHOCTH MPOIEecCOB (POTOCUHTE3A, IbIXaHUsI, TTUIIEBAPECHHUSL.

B mnnane ¢opMupoBaHHS OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOEHHUS OOIIEHAYYHBIX
MCTOJZOB IMO3HAHUWA U ONbITA IMPAKTUYCCKOI0 IMPUMCHCHHUA HAYUYHBIX 3HAaHUH HN3Y4YCHHE MTPCIAMETA
«XHUMUA» Ha yri1yO6n€HHOM YpOBHE OCHOBaHO
Ha MCXKMPECIMCETHBIX CBA3AX C yqe6HBIMH npeaMeTaMu, BXOOAINMMHU B COCTaB IPCIMETHBIX
obnacreli «EcrecTBeHHO-Hay4yHble TpeaMeThl», «MaremaTtuka U uHpopMmaTHKa» U «Pycckuit
SI3BIK U JIUTEpATypay.

[Ipn m3yueHun ydeOHOro mnpeaMera «XUMHs» Ha YriIyOJIEHHOM YpOBHE TaKKe, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MIEPBOCTEIICHHOW 3HAYUMOCTH SIBISCTCS (OPMHPOBAHHME OCHOB HAayKH XHMHH Kak OOJIACTH
COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTUYCCKOW NEATETPHOCTH YeJOBeKa M OJHOTO U3
KOMIIOHEHTOB MHPOBOW KYJIbTYphl. PemeHue 3Toii 3aga4un Ha yriryOJIEHHOM ypOBHE HM3YyYeHUS
npeaMeTa IpeArnoiaraeT pealn3ainio TaKuX IeJeH, Kak:

dbopMupOBaHHE TPEICTABICHUN: O MAaTEpUATBLHOM €IMHCTBE MHUpPA, 3aKOHOMEPHOCTIX U
MMO3HABAEMOCTH SIBJICHUM MPHUPOJbI, O MECTE XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK U €€
BEIYyIIEH PO B 0OECIICUCHUHM YCTOMYMBOIO Pa3BUTHsSl YEJIOBEUYECTBA: B PEIICHUH IMPOoOIeM
9KOJIOTUYECKOU, PHEPreTUUECKON M MUIIEBOM 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHUH
HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHKOB JSHEPTHHM, B OOECICUCHHH PAIlMOHAIBLHOTO
MIPUPOJIOTIONIL30BaHUS, B (GOPMUPOBAHIN MUPOBO33PEHHS U OOIIEH KyJbTYphl YEIOBEKA, a TAKKE
HKOJIOTMYECKd 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Cpeie;

OCBOCHHE CHCTEMBI 3HAHHH, JIC)KAIIUX B OCHOBE XMMHYECKOM COCTAaBJIAIONICH SCTECTBEHHO-
HAayYHOU KapTUHBI MHUpa: (PyHIaMEHTAIbHBIX MMOHATHI, 3AKOHOB U TEOPUN XUMHUHU, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHHUH BEILIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaIMOJIEKYJISPHOM, O TEPMOJUHAMHUYECKUX M KHUHETUYECKHUX 3aKOHOMEPHOCTSAX MPOTEKaHUs
XUMUYECKUX PEaKIHi, O XMMHUYECKOM PAaBHOBECHH, PACTBOpAx M JUCIIEPCHBIX CHCTeMaX, 00
00IMX HAYYHBIX MPUHIUIIAX XUMHUYECKOTO TPOU3BOICTBA;

dbopMupoBaHre y O0OYYarOIIUXCS OCO3HAHHOTO TMOHWMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUM JJs1 OOBSICHEHHs KIFOYEBBIX UM W MpoOIeM COBPEMEHHON XMMHH, IS
OOBSICHEHUS M TIPOTHO3UPOBAHMS SBIEHUHM, HMEIONINX €CTeCTBEHHO-HAYYHYIO MPHPOY;
TPaMOTHOTO pelIeHUs] MpoOIeM, CBSI3aHHBIX ¢ XUMHEW, MPOTHO3UPOBAHUS, aHAIIM3a U OLEHKH C
MO3UIMK  DKOJOTMYECKON O€30MacHOCTH TMOCIEACTBUN OBITOBOM U MPOM3BOACTBEHHOMN
JEATEIIbHOCTH YEJIOBEKA, CBSA3AHHOW C XUMHUYECKUM ITPOM3BOJICTBOM, HCIOJIB30BAHUEM U
nepepaboTKOM BEIIeCTB;



yriIyOJeHne MpeACTaBICHNH O HaAyYHBIX METOJIaX MO3HAHUS, HEOOXOAUMBIX JUIS TPUOOp eTCHHS
YMEHUI OpPHEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSCHEHHS XMMHYECKHX SIBICHUMN, MMEIOLINX
MECTO B IIPUPOJIE, B IIPAKTUYECKOM ACITEIBHOCTH U NIOBCEIHEBHOMN KU3HU.

B nmnane peanuzanuy TEepBOOYEPETHBIX BOCHHUTATENBHBIX W Pa3BUBAIOMIMX  (YHKIHI
LIEJIOCTHOM CHCTEMBI CpelHero oOmiero oOpa3oBaHMs MPU U3YYEHUU MpeaMeTa «XHUMHsS» Ha
yrIyOnE€HHOM ypOBHE 0CO0YI0 aKTyaIbHOCTh MPHOOPETAIOT TAKKE LENU U 33/1a4H1, KaK:

BOCIUTAHHE YOEKIAEHHOCTH B TO3HABAEMOCTU SIBJICHUW MPUPOJBI, YBAXKEHHUS K TMPOLECCY
TBOPYECCTBA B o0OJacTu TCOPCTUUCCKUX U IMPUKIIATHBIX I/ICCJ'IGI{OBaHI/If/'I B XMMHHU, q)OpMI/IpOBaHI/Ie
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTUBALMM K OOYYEHMIO M I[O3HAHHUIO, CIOCOOHOCTEH K CAMOKOHTpPOJIO U
CaMOBOCIMTaHMIO HA OCHOBE YCBOEHHS OOIEUeIOBEYECKUX [IEHHOCTEIH;

Pa3BUTHUEC TO3HABATCIIBHBIX MHTCPECOB, HHTCIUICKTYAJIbHBIX W TBOPUYCCKHUX crocoOHoCTel
oOyuarouiuxcs, (GpOpMHUpPOBAHME y HUX CO3HATEIbHOIO OTHOLIEHHS K CaMOOOpa30BaHUIO H
HENpEephIBHOMY 00pa30BaHMIO KaK YCJIOBHIO YCHEUTHOW MpodeccHoHaNbHON U 0OLIECTBEHHON
NeITETBHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO M MOTPEOHOCTH B 37J0POBOM
o0pase X13HWU;

(dbopMupoBaHHE YMEHHIA W HABBIKOB Pa3yMHOTO TIPUPOIOTIONB30BAHNUS, PA3BUTHE SKOJIOTHIECKOM
KYJIBTYpbI, IPUOOpPETEHHE OTIbITA OOIIECTBEHHO-TIOJE3HOM KOOI MUECKOH 1eATeIbHOCTH.

OO01iee 4MCIO0 YacoB, MPEAYCMOTPEHHBIX [JIsl U3YYEHUS XMMHH Ha YIrJIyOJI€eHHOM YpPOBHE
cpeanero oodmiero obpasoBanms, coctaBiser 204 gacoB: B 10 ximacce — 102 gaca (3 uwaca B
Henenmo), B 11 kiracce — 102 gaca (3 yaca B HezeIo)..




COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTl/lqecmAe OCHOBBI opralmqeucoi?l XUMMUH.

[IpenmMer u 3HaueHUWE OpPraHUYECKOM XHWMHUH, MPEACTABICHHE O MHOrooOpasuu
OPraHNYeCKUX COCTMHECHU M.

DNEeKTPOHHOE CTPOEHHE aTOMa YIJIepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHHUS.
BanenTHble BO3MOXKHOCTH atoMma yriepoja. XUMUYecKasl CBsi3b B OPraHUYECKUX COEIMHEHUSX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaineil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). TuUIbl nepekppiBaHUsI aTOMHBIX OpOUTanei, 6- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3e€ll B MOJIEKYJax
oprannyeckux BemiecTB. [loHsTHE 0 CBOOOHOM pajuKaie, Hykieohuse u eKTpodue.

Teopuss cTpoeHns opraHudeckux coennHeHnid A.M. byriepoBa M COBpEMEHHBIE
MIPEACTABJIEHUS O CTPYKTYpPE MOJIEKYN. 3HAYEHHE TEOPUN CTPOCHUS OPTaHNYECKUX COETUHEHUM.
MounekynspHele U CTpYKTypHble (opMyiabl. CTpyKTypHble (QOpPMYJbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpaml€HHas, ckenerHas. M3omepus. Bunapl wu3omepun: CTpyKTypHas,
IIPOCTPAHCTBEHHAs. OJEKTPOHHBbIE 3(P(PEeKTl B MOJIEKYJIaX OpPraHUYECKUX COEJUHEHUN
(MHIYKTUBHBIN 1 ME30MEPHBINA YDPEKTH).

[IpencraBnenue o kiaaccupuKaIuu OpraHuIecKux BemecTB. [loHsTHE 0 QYHKITMOHATHHOM
rpynmne. I'omonorus. 'omonoruueckue psabl. CucremMaruyeckass HOMEHKIATYpa OpraHMYecKUX
coequaeHnit (IUPAC) u TpuBnanbpHbIC Ha3BaHUS OTACIBHBIX MPEJICTaBUTEIICH.

OcobOenHoct W KjaccuuKalus  OpraHMdeckux  peakuuil.  OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B OPTaHUYECKON XUMUHU.

OKCIIepUMEHTAJIbHBIE METOJbI M3YVUYCHHS BEIISCTB M WX NIPEBpAllCHHI: 03HAKOMIJICHHE C
o6pa3uaMH OpraHNM4YCCKUX BCIICCTB M MaTCpUalaMM Ha HMX OCHOBEC, OIIBITHI IIO IPEBPAICHUIO
OPraHn4cCKuX  BCIICCTB IIpu Harp€BaHuu (HJ'IaBJ'IeHI/Ie, 06YFJ'II/IBaHI/Ie n FOpCHI/IC),
KOHCTPYUPOBAHUC MOI[CJ'ICIZ MOJICKYJI OPTraHUYCCKUX BCIICCTB.

YriaeBogopoanl.

Ankanbl. ['oMonornyeckuil psan ankaHoB, oOmas Gopmynna, HOMEHKIATypa U HU30MEpHsl.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB, SP°-TMOPUAN3ALUS aTOMHBIX
opburaneit yrneposa, 6-cBa3b. duznueckre CBOMCTBA alKaHOB.

XHUMHUYECKHE CBOMCTBA AJIKAHOB: peakiun 3aMCUICHUA, U30MEpU3allun, NCTUAPHUPOBAHUAA,
UKIW3aluy, IHUPOJIM3a, KPCKUHTA, TOPCHUA. Hpe,I[CTaBJ'ICHI/IC O MCXAaHHU3MC peaKI_lI/Iﬁ

PaaAuKaJIbHOTO 3aMCIICHUA.

HaxoxnaeHue B npuponac. CnocoObl MOJIYYCHHA U TPUMCHCHHUC aJIKAHOB.



Huknoankanel. O6mas hopmyna, HoMeHKIaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHHS H
XMUMUYECKUX CBOMCTB MalbIX (IMKIOMPOIAH, LHUKIOOYTaH) M OOBIYHBIX (LMKJIOMEHTAH,
[UKJIOT€KCaH ) MUKI0aIKaHOB. CriocoObl MOTY4EHUsI M IPUMEHEHUE UKI0AIKAHOB.

Ankensl. ['oMosornyeckuil psii aikeHoB, oOmias Gpopmyna, HOMEHKIATypa. DIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl alIKeHOB, SP’-TMOpPHAM3ALMS aTOMHBIX OpOuTaneit
yriaepoja, 6- U m-cBsi3u. CTpyKTypHas U reomeTpudeckas (uc-TpaHc-) nzomepus. Ousndeckue
CBOMCTBAa aJKEHOB. XHMHYECKHE CBOMCTBA: pPEAaKUUU MPUCOCAMHEHUS, 3aMEUICHHUS B Ol-
IIOJIOKEHHUE TPH JABOMHOW CBA3M, NOJMMeEpHU3auuu W okucieHus. [IpaBwio MapkoBHHKOBA.
KavecTBeHHBIE peakiiuy Ha ABOHHYIO CBsI3b. CIIOCOOBI NOTYYEHHUS M IPIMEHEHHNE AITKSHOB.

AnKaIueHsl. Knaccudukanus IKaJUEHOB (conpspkEHHBIE,
W30JIMPOBAHHBIC, KyMYauposannvie). OCOOCHHOCTH DJIIEKTPOHHOTO CTPOCHHUS M XHMHUYECKHX
CBOMCTB CONpPSDKEHHBIX aueHOB, 1,2- u 1,4-mpucoenunenue. [lomumepusanust conpsKEHHBIX
nreHoB. CriocoObl MoJIy4yeHusl U IPUMEHEHHUE allKaJUeHOB.

AnkuHBI. ['OMOJIOTHYECKUH psii aTKWHOB, o0ImIas GopMysia, HOMEHKIATypa U H30MEPHSL.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl alIKMHOB, SP-THOpHAM3AIMS aTOMHBIX
opOutaneit yraepona. Pu3myeckne CBOWCTBA aJKUHOB. XHUMHUYECKHE CBOMCTBA: PEAKIIUU
MIPUCOEUHEHMS, JUMEpU3allid U TPUMEpU3alluU, OKUcIeHnus. KucioTHble CBOMCTBAa ajlKHUHOB,
HMMEIOIUX KOHIEBYIO TPOiHYIO CBs3b. KauecTBeHHBIE peakiu Ha TpOHHYIO CBA3b. CrocoObl
MOJIy4Y€HUs U IPUMEHEHHUE AJIKHOB.

ApomaTudeckue yriieBoaopoibl (apensl). ['oMonorndeckuid psin apeHoB, oomias Gopmyia,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH301a.
®dusnyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOWCTBAa OCH30JIa M €ro TOMOJIOTOB: PEAKIUU
3aMeleHusi B O€H30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJuKalle, peaklUHU MpPUCOEeIUHEHUS,
OKHCJIEHHE TOMOJIoroB OeH3oua. [IpencraBienue 00 OpUEHTUPYIOMEM JIEHCTBUM 3aMECTUTEICH
B OCH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MONy4YeHHS UM NPUMEHEHHE  apOMaTHYECKUX
YTJIE€BOAOPOIOB.

[Ipuponnsiit ra3. IlonyrHeie HedTsHbIe Ta3bl. HedhTh u €€ mpoucxoxaenue. KameHHbIN
yroiab U MPOOYKTHI ero mnepepadoTku. CrnocoObl mepepaboTKu HEePTH: MEeperoHka, KPEeKHHT
(Tepmuyeckuii, KaTanuTudeckuii), pudopmunr, nuponus. [Ipoaykrsl nepepaboTku HedTH, UX
MIPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

I'eneTnyeckas cBs3b MCKAY pa3IMYHbIMU KJIaCCaMU YTIJICBOJOPOJOB.

DJNEeKTPOHHOE CTPOCHME TaJOreHIIPOU3BOJHBIX YIJI€BOJOPOJOB. Peakiuu 3amenieHus
raJJIoreHa Ha THUIPOKCOTPYIIY, HUTPOTPYIIly, IMAHOTPYIILy, aMuHorpynmny. /[leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHMPTOBOIO  pacTBopa IEnouyd. Bzammopelictue
JUTaJOr€HAJIKAHOB C MAarHueM W UUHKOM. [IoHsATHE O METaloOpraHMYecKUX COECTUHEHMSX.
Vcnonp3oBaHue TraloOT€HIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBITY, TE€XHUKE M TPH CHUHTE3€
OpPraHUYECKUX BEILECTB.

OKCHEPUMEHTAIbHBIC METOJBl M3YYCHHUS BEIIECTB W WX IPEBPAICHUMN: HU3YUYCHUC
(bI/I3I/ILICCKI/IX CBOICTB YrJIeBO4OPO OB (paCTBOpI/IMOCTL), Ka4CCTBCHHBIX peaKule?I
YIJIIEBOAOPOJAOB pa3IMYHBIX KJIACCOB (O6€CI.IB€‘-II/IBaHI/Ie 6p0MHOfI WM HOJHOM BOJbI, paCTBOpa
InepMaHraHaTta Kalusd, B3aHMOJICHCTBHE aleTHI€Ha ¢ aMMHaYHbIM pacTBOpOM OKCHUOA




cepebpa(l)), kauecTBeHHOE OOHApY)KCHHE YTIEpoAa M BOJOPOJa B OPraHMYECKUX BEIIECTBAX,
MOJIyYeHUE ATHIIEHA W H3YYCHHE €ro CBOMCTB, O3HAKOMIJIEHHE C KoJulekuusmu «HedTb» u
«Yromb», ¢ oOpasnamMu IJlacTMacc, KaydyKoB M PE3HHBI, MOJEIMPOBAHUE MOJICKYI
YTJIEBOJOPOIOB M TAJIOTEHIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

KHCJ’IOPOI{COI{CP)K&HH/IC OpraHun4e€CKue COCAMHECHUs.

[IpenenbHble ogHOAaTOMHBIE cnUpThl. CTpoeHHME MOJIEKya (Ha MpUMEpe MeTaHoja U
sTarona). ['omosoruueckuii psi, odmas popmysa, U30Meprs, HOMCHKJIATypa U KiacCH(DUKAIIHS.
du3nyeckue CBOICTBA MPENENIbHBIX OJHOATOMHBIX CIHUPTOB. BomopoaHbie CBA3UM MEXIy
MOJIEKYJIaMH ~ CHIUPTOB. XUMHYECKME CBONCTBA: pEaKLUMMU 3aMELIEHUs, Jerujparaluy,
OKHCJIEHHUS, B3aUMO/JICICTBIE C OPraHnYeCKUMHU U HEOPraHW4ecKUMH Krciaotamu. KadecTBeHHas
peakiusi Ha OJHOATOMHbIE CUPTHI. [leficTBHE 3TaHONa M MeTaHOJa Ha OpPraHU3M YeJIOBeKa.
CriocoObl MosTy4eHus: 1 TPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[TpocTeie >¢upsl, HOMEHKIaTYpa U U3oMepus. OcOOEHHOCTH (HU3HUECKUX U XUMUYECKUX
CBOWCTB.

MmuoroatoMHEIE CIIUPTBI — OTUJICHIJTIMKOJIb W TIWLCPHH. dusuyeckue W XUMHYECKHE
CBOIICTBA: pPC€aKnu 3aMCIICHHA, BSaHMO)IeﬁCTBHe C OpraHu4eCKMMHU W HCEOPTaHHUYCCKUMH
KHCJIIOTaMH, KaUCCTBCHHAA PCaKIMd Ha MHOTOAQTOMHBIC CIIMPTHI. Hpe}ICTaBHeHI/Ie 0 MEXaHU3ME
peakuuii HykineoPpripbHOTo 3aMernieHus. JleiicTBue Ha opranu3M 4yesnoBeka. CrocoObl TOTydeHUs
U IPUMECHCHUE MHOTOATOMHBIX CITMPTOB.

®enou. CTpoeHHEe MOJIEKYJIbI, B3AaUMHOE BIUSTHHE THAPOKCOTPYIIBI U OCH30JIBHOTO SIIpa.
®dusnueckue cpoiictBa (eHosa. OCOOEHHOCTH XMMHUUYECKMX CBOWCTB (eHosa. KauecTBeHHBIC
peakuuu Ha ¢eHon. TokcumuHocTh (eHona. CrnocoObl TONydeHHs] M TpuMeHeHue (eHoa.
®denospopmanbaeTuIHas CMOJIa.

KapOoHumnbHbple COEAMHEHHS — QIbJErHIbl M KETOHBL. JIEKTPOHHOE CTPOEHHUE
KapOOHUJIBHOW Tpymmbl. ['oMonoruueckue psabpl anbIeruioB U KETOHOB, oOmias ¢opmyina,
u30MepHs M HOMEHKiIaTypa. Du3nyeckue CBOMCTBA albJETU/IOB W KETOHOB. XHMHUYECKHE
CBOMCTBa aJIbJIETHJIOB U KETOHOB: peakuuu mnpucoequHeHus. OKHUCIEHUE albJeruioB,
KauyeCTBEHHbIC pEaKIHu Ha anblaerujipl. CrocoObl MOJydeHUS M NPUMEHEHHE ajibJCTUI0B U
KETOHOB.

O,Z[HOOCHOBHLIC npcaciIbHbIC Kap6OHOBBIe KUCIO0Thl. OCOOEHHOCTH CTPOCHUSA MOJICKYJI
Kap6OHOBI>IX KHCJIOT. I/I30Mep1/151 U HOMCHKIJIATypa. dusznyeckue CBOMCTBA OJHOOCHOBHBIX
IpCaACIbHBIX Kap6OHOBBIX KHCJIOT. BO)IOpO,Z[HLIC CBiA3W MCXKAY MOJICKYJIaMHA Kap6OHOBBIX
KHUCJIOT. XMMHYECKHE CBOMCTBA: KHUCJIOTHBIE CBOﬁCTBa, peaKnus STCpI/I(bI/IKaI_[I/II/I, pc€akuun C
y4aCTueM YrjaeBOAOPOAHOTO paarKaJIa. Oco0eHHOCTH CBOMCTB MypaBBHHOﬁ KUCIOTHI. IloHsaTue
O IPOU3BOJHBIX Kap60HOBBIX KHUCJIOT — CJIOXKHBIX S(I)I/Ian. MHoroo6pa3He Kap60HOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HCMPCACIbHBIX U apOMATHYCCKUX Kap6OHOBBIX KHUCJIOT, ,I[I/IKap6OHOB]':>IX
KHUCJIOT, FPII[pOKCI/IKap6OHOBBIX KHUCJIOT. Hpe,Z[CTaBI/ITeJ'II/I BBICIIHUX Kap6OHOBBIX KHUCJIOT!
CTCApHUHOBAsA, IAJIBMHUTHHOBAs, OJICUHOBAA, JiUHO1€e6AA, JIUHOIEH068AA KUCIOTHI. CnocoObl
MOJIYYCHHA U IPUMCHCHUC Kap6OHOBLIX KHUCJIOT.

Crnoxnsle 3¢upsl. ['omonornueckuii psn, oduiast ¢popmyna, H30MEepHsl U HOMEHKIIATYpa.
DU3NYECKUE U XMMUYECKHUE CBOMCTBA: THAPOJIM3 B KUCIION U LENOYHOM Cpefe.



XKuper. Crpoenne, ¢puU3NUECKUe U XUMUYECKHE CBOMCTBA KHPOB: THIPOJIH3 B KUCION U
menoyHoi cpeae. OCOOEHHOCTH CBOWMCTB )KHUPOB, COJACPIKAIIUX OCTATKU HETIPEIEIbHBIX )KUPHBIX
KUCHOT. JKupsl B IpUpoIE.

MBpbU1a4 KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mass xapakrepuctuka yriaeBoioB. Kiaccudukanus yriaeBogoB (MOHO-, IU- H
noyimcaxapuabl). MoHocaxapuael: TIIOKO3a, (PyKTO3a, rajakTosa, pudo3a, Je30Kcuprudo3a.
®u3nyeckue CBOWCTBA W HaxoxaeHWe B npupone. dorocuHTe3. XMMHUECKHE CBOMCTBA
[JIFOKO3Bl: PEAaKIMU C Y4YacTHEM CIHUPTOBBIX M aJbJACTUIHON TpPYMNI, CIUPTOBOE U
MOJIOUHOKHCTIOE OpoxeHue. I[IpuMeHeHHe TIIIOKO3bl, €€ 3HAaYeHHUE B IKU3HEACATECIbHOCTH
opranusma. [lucaxapunpl: caxapo3a, ManbTO3a U JakTo3a. BoccTanaBnmuBaromue u
HEBOCCTAHABJIMBAIONIUE aucaxapunabl. [mapomm3 aucaxapujaoB. Haxoknenue B mpupose u
npuMmeHenue. [lonncaxapuapl: Kpaxmall, INIMKOTeH W 1esnoio3a. CTpoeHue MakpOMOJIEKYI
KpaxMaja, TJUKOTeHa M 1e/ultoso3bl. du3nueckne CBOWCTBA Kpaxmaja U  LEJUTIOJIO03BL.
XUMUYECKHE CBOWMCTBA Kpaxmaia: THMAPOJIW3, KAaUYEeCTBEHHAs PEaKIUs C MOJOM. XHMHUYECKHE
CBOMCTBA LEJIIOJI03bI: TUAPOIIN3, MOTydeHre 3(upoB 1eo03bl. [IoHsTHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

BKCHGDI/IMGHTBJ'IBHBIQ MCTOAbI M3YVUYCHUS BCHICCTB U UX HDGBDaHIeHI/II\/'IC pacTBOPpUMOCTD
pa3IUYHBIX CIOUPTOB B BOJIE, B3aMMOJICMCTBHE OSTaHOJA C HATPUEM, OKHCICHHE STHUIIOBOTO
CUpTa B albpJeTH] Ha PACKAIEHHOW MEIHOW TPOBOJIOKE, OKHCICHHE STHUJIOBOTO CIHPTA
AUXPOMATOM KaJIuAa (BOSMO)KHO HCIIOJIB30BAHUC BI/I)IGOMaTepI/IaJ'IOB), KauCCTBCHHBIC PCAKIIUN Ha
anpaerusl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcumom meau(1l)), peakmus raunepuHa
¢ ruapokcuoM Meau(Il), xumudeckne cBOMCTBa pacTBOpPa YKCYCHOM KHCIIOTHI, B3aUMOICHCTBHE
pacTBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3ammomelicTBre Kpaxmaia ¢ HOJOM, PEIICHHE
AKCIEPUMEHTAIBHBIX 33a7a4 Mo TeMaM «CrnupThl U penons, «KapOoHoBbIe KHUCIOTHI. CI0XKHBIE
3(UpBI».

A30Tconepmamne OpraHn4eCKue CoOeIMHCHUS.

AMUHBI — OpraHd4yecKkue [MpOU3BOJHBIE aMMmuaka. Kiaccudukanuss aMUHOB:
anudartuyeckue U apoMaTHUECKue; EpPBUYHbIC, BTOPUYHbIC U TpeTU4Hble. CTpOCHHE MOJEKYIL,
obmas ¢dopMyna, u3oMepusi, HOMEHKIAaTypa U (pU3MUYEeCKHe CBOWCTBA. XMMHUYECKOE CBONCTBA
anudaTuyecKux aMHUHOB: OCHOBHBIE CBOMCTBA, AJKUJIMPOBAHUE, B3aMMOJICHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTON Kuca0TOH. CoM aTKUIaMMOHUS.

AnnimH — NpeACTAaBUTC/Ib AMUHOB apOMATHYCCKOI'O psAaad. CTpOGHI/Ie aHunuHa. B3aumuoe
BJIMSIHHUC TPYIIII aTOMOB B MOJICKYJIC aHHWJIMHA. OCO0EHHOCTH XUMHYECKUX CBOWMCTB aHMJIMHA.
KauecTBeHHBIE p€aKiuu Ha aHWJINH. CriocoOsl MOJIY4CHUSA W IIPUMCHCHUC aJ'II/I(i)aTI/I‘leCKI/IX
AMHHOB. HOJIy‘ICHI/IC AHWJINHA U3 HI/ITpO6eH30J'Ia.

AMUHOKHCIOTBI. HOMCHKJ'IaTypa u n3omMcepus. OTI[eJ'IBHBIC npeacraBuTesIin  o-
AMHMHOKHUCJIOT:. TJIMIHWH, aJJaHHH. du3znyeckue CBONCTBA aMHHOKHCIOT. XMMHYECKHUE CBOMCTBA
AMHWHOKHCIIOT KakK aM(i)OTepHBIX OpraHN4YCeCKUuXx COG,Z[PIHGHHIZ, peaKknus MOJUKOHACHCAIINUHU,
o6pa30BaHHe MENTUAHOMN CBA3U. brojorndyeckoe 3Ha4€HUE aMHHOKHCIIOT. CuHte3 u TuapoJIm3
ICIITUOO0B.

benku kak mnpupojHbie mosimMepbl. [lepBuuHas, BTOpUYHAS M TPETUYHAS CTPYKTypa
OenkoB. XMMHYECKUE CBOMCTBA OCIIKOB: THIPOJIU3, JICHATYpAIUs, KAaueCTBCHHbIC PEaKIMU Ha
O€JIKH.



OKCHEePUMEHTAIbHBIC METOJIbl W3YYEHMs] BELIECTB M HX MPEBPAIICHUN: pacCTBOPEHHE
OenKoB B BOJIE, JIcHATypaIisl OCJIKOB NPH HArPEBAHHWH, [IBETHHIC PEaKIIMHU HA OCJKH, PelICHHE
AKCIIEPUMEHTAJIbHBIX 33Ja4 MO0 TeMaM «A30TCOJEpKAIllUEe OPraHUYECKUE COCIUHEHUS» U
«Pacrio3HaBaHue OPraHUYECKUX COCTUHEHUI.

BBICOKOMOJ’IeKy.]IﬂprIe COCAMHCHUSA.

OcCHOBHbBIE TIOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp, IMOJHMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MoJeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U TOJUKOHICHCALIUS.

[TonmumepHsie MaTepHAJIBL. IInactmaccel (monuaTUIIEH, MIOJIAIIPOIINIIEH,
MMOJIMBUHUIIXJIOPHU A, MOJIUCTHUPOJI, MNOJIMMETHIIMCTAKPUJIAT, HOJ'II/IKap6OHaTBI,
nojvdTUIeHTepedTanar). Y TUuiu3anus u nepepaboTka miacTuka.

DOnacToMepsl:  HaTypalbHBIA  KaydyK, CHHTETHMUYECKHE Kaydyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HatypanbHble (XJOMOK, HMIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tonumeps! crienmanbHOTO Ha3HaYeHUs (Te(I0H, KeBIap, 3JIEKTPOIPOBOASIINE MOJIUMEDHI,
OuopasziaraeMble MOJIUMEPHI).

OKCIIepUMEHTAILHBIE METOJbl M3YYEHHUs BELIECTB M WX NPEBPAICHUN: 03HAKOMJIEHHUE C
oOpa3uamMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKOB, pEILICHHE

OKCIICPUMCHTAJIBHBIX 3aJ1a4 IO TEME «Pacro3HaBaHme m1acTMacc 1 BOJIOKOHY.

Pacuérhpie 3amaun.

Haxoxnaenue moekynsipHOi (GOpMyIbl OPraHUuYeCKOro COETUHEHHS [0 MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJALIUX B €r0 COCTaB, HAXOXICHUE MOJEKYISIPHONH (OpPMYJbl OPraHUYECKOTOo
coenuHeHUs: Mo Macce (00bEMY) HPOOYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) IPOYKTOB pEaKLUU W/WIN UCXOIHBIX BELIECTB, YCTAHOBJICHUE CTPYKTYPHOI (OpPM yIIbI
OpPraHMYECKOTO BEUIECTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB WM CIIOCOOOB MOJY4YCHHS,
oTpeieNieHUe I0JIM BBIXOJA MPOJIyKTa PEaKIMi OT TEOPETUIECKH BOZMOYKHOTO.

MeXnpeaMeTHBIC CBS3U.

Peanuzanus MCKIIPECAMETHBIX CBs3EH IIpu U3yUCHUU OpF&HH‘ICCKOﬁ xumun B 10 kitacce
OCYILICCTBJIACTCA UYCPE3 HCIIOJIb30BAHUC KaK O6I_HI/IX €CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk H
HOHHTHﬁ, MPUHATLIX B OTACJIBHBIX MPEAMETAX €CTCCTBCHHO-HAYYHOT'O IIUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC TIOHATUSA: SABJICHHUC, Hay‘lHHfI (1)8.KT, TunoTe3a, TCOpHu,
3aKOH, aHaJiu3, CHUHTC3, I(J'IaCCI/I(l)I/IKaI_II/ISI, Ha6J'IIO,I[eHI/Ie, HU3MCPCHUC, DKCIICPUMCHT, MOJICIIb,
MOJCIUPOBAHUC.

du3suka: Marepus, aroM, DOJJICKTPOH, IIPOTOH, HeﬁTpOH, MOJICKYIJIA, BHCpI‘eTI/I‘{CCKI/Iﬁ
YPOBCHb, BCIICCTBO, TCJIO, O6’béM, arpe€raTHo¢ COCTOAHHC BCIHICCTBA, (I)I/ISI/I‘-ICCKI/IC BCJIIMYHHBI,
CANHUIBI USMEPCHUS, CKOPOCTh, DHCPIUs, Macca.



buonorusi: kneTka, opraHusm, dKOocHcTeMa, ouocdepa, MeTadoIM3M, HACIEACTBCHHOCTD,
aBTOTPO(HBIA U TeTepOTPODHBIM THUM MUTaHUs, OpoxeHWe, (HOTOCHHTE3, AbIXaHUE, OCNKH,
YIJIEBO/IbI, JKUPBI, HYKJICUHOBBIC KUCIOTHI, (DEPMEHTHI.

I'eorpacdust: nonae3Hble HCKONAeMbI€, TOILINBO.

TexHnonorus: MUIICBBIC MPOAYKTHI, OCHOBBI PAlIMOHAJIBHOI'O ITUTAHUA, MOIOIINUE CPCACTBA,
MaTepurajibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC

OBILIAA N HEOPTAHNYECKASA XUMUSA

TeopeTuquKue OCHOBBbI XUMHHU.

Atom. CocTaB aTOMHBIX sziep. XUMHUYEeCKUl dnemMeHT. M3otonel. CTpoeHue 3MeKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTUYECKHE YPOBHM U TOJYPOBHU. ATOMHBIE
opoOutanu. Kiaccupukanus XUMHYECKUX 3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB IO AaTOMHBIM OpOUTAISAM. DJIEKTPOHHbIE KOH(UrypallMd aTOMOB 3JEMEHTOB
MEepPBOro—4YeTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, 3JIEKTPOHHbBIE
KOH(UTYpallui HOHOB. DIIEKTPOOTPULIATEIBHOCTD.

[lepuonuueckuii 3akoH W Ilepuogmyeckass cucTeMa XUMHYECKUX  DJIEMEHTOB
J.N. MenpeneeBa. CBsA3b nepuoandeckoro 3akoHa u Ilepronnyeckoil CUCTEMBl XMMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB
XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX MMM TPOCTBIX M CIOHBIX BEIIESCTB MO Tpynmam u
nepuojiaM. 3HaueHue nepuoandeckoro 3akona J[.M. Menneneena.

Xumudeckasi CBS3b. BI/II[I)I XAMHYECKOH CBS3U: KOBaJICHTHAs1, MOHHAas1, MCETalJIMYCCKad.
MexaHu3MBbI O6p330BaHI/I${ KOBAJICHTHOM CBiA3HU: OOMEHHBIN
n HOHOpHO-aKHeHTOpHBIﬁ. BHCPFI/IH n JAJInHa CBA3H. HOJ'IHpHOCTB, HaIIpaBJICHHOCTbL H
HaCHIIIAeMOCTh KOBAJICHTHOM CBSI3H. KpaTHBIe CBA3H. BOI[OpOI[HaH CBA3b. MG)KMOJ'ICKYJ'IHPHBIe
BSaHMOHeﬁCTBHH.

BaneHTHOCTh W BaJeHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU CTPYKTYPHI
MOJIEKYJ C MX TEOMETPHUYECKUM CTpPOCHHEM (Ha IMPHMEpPE COCIUHEHHU SIIEMEHTOB BTOPOTO
nepuoa).

HpeﬂCTaBHeHI/Ie (¢} KOMILICKCHBIX  COCOMHCHMAX. CoctaB KOMINIEKCHOT'O HOHa:
KOMHHCKCOO6pa3OBaTeJ'IL, JIMTaHbI. 3HadueHHEe KOMILICKCHEIX coequHeHui. IlonsTtne o
KOOpﬂHHaHHOHHOﬁ XUMMHU.

BemectBa MOJNIEKYASIpHOTO U HEMOJIEKYJISIPHOTO CTPO€HHUs. THIBI KPUCTAJUIMUECKHX
peméToK (CTPYKTYp) U CBOICTBA BEIIECTB.

Ilonsatue o AUCTICPCHBIX CUCTCMaAX. Hctunnsie PacCTBOPHI. HpeI[CTaBJ'ICHI/IC O KOJIJIOMAHBIX
pacTBOpax. Cnoco0Obl BBIPAXKCHUS KOHUCHTPALIMHU PpaCTBOPOB: MaAcCCOBass MOOJII BCHICCTBA B
pacTBOpEC, MOJIIpHas KOHIOCHTpAaus. Hacrpimennrie n HCHACBIIICHHBIC pacTBOPHI,
PacTBOPUMOCTD. KpI/ICTaJIJIOFI/II[paTBI.



Knaccugukanuss m HOMEHKJIAaTypa HEOPraHMYECKHX BeUIeCTB. 1pHUBHANIbHBIC Ha3BaHHS
OTZEIIBHBIX IIPEICTaBUTEIIEH HEOPraHUYECKUX BEILECTB.

Knaccugukanus XuMU4ecKuX peakiiii B HEOPraHMYeCKOW U OPraHn4ecKoil XuMuH. 3aKOoH
COXpaHEHUs1 MacChl BEUIECTB; 3aKOH COXPAHECHMS U IPEBPALICHUS DHEPIUU NP XUMUYECKUX
peakuusix. TernoBble 3p(PEKThl XUMUYECKUX peakiuidl. TepMoXuMHUUecKue ypaBHEHHUSI.

CKOpOCTh XMMUYECKOH peakiyy, e€ 3aBUCHMOCTb OT pa3iIMYHbIX (aKkTOpoB. [ oMOTEeHHBIE
U rereporeHHsle peakuuu. Katanus u karaau3aTtopsl.

O0Opatumble W  HeoOpaTuMble  peakiuu. XuMHueckoe paBHoBecue. KoHcranra
XUMHUYECKOTO paBHOBecHs. DaKTOpbl, BIMSIONME HA TOJIOKEHHUE XUMHYECKOTO PAaBHOBECHSI:
TeMmreparypa, JaBJICHHE M KOHIEHTPAIMU BEIIECTB, YYAaCTBYIOIIMX B peakiuu. [Ipunimm
Jle Hlarense.

OnexTponuTtnueckas auccouuanusa. CuiibHple U ciadble  31eKTposauThl. CTeneHb
muccoranuu. Cpefa BOJHBIX PAacTBOPOB: KHUCIIOTHas, HEUTpasbHas, mienouHas. BomopoaHbii
nokazatens (pH) pactBopa. 'unponus coneit. Peakiiuu nonHoro oOMeHa.

OKHCIUTEILHO-BOCCTAHOBUTEIILHEIE pPEaKknuu. Crenenb oxuciaennsa. OkxuciauTeNb U
BOCCTAHOBHTENb. [IpOIECChl OKHCIIEHHS W BOCCTAHOBJICHHS. Ba)kKHEHIIHe OKUCIHUTEIN U
BOCCTaHOBHTENU. MeTOT 3JICKTPOHHOTO OaaHca. DNEeKTPOJIN3 paCTBOPOB U PACIIIABOB BEIIECTB.

OKCIIEpUMEHTAILHBIE METOJIbl M3YYEHUsS BEIIEeCTB M WX NPEBPALICHUI: pa3sioKeHUE
MEepoKCHa BOJOPOJAAa B TMPUCYTCTBUU KaTallM3aTopa, MOJENIU KPHUCTAJUIMYECKUX PELIETOK,

MPOBEJIEHUE peakUuid HOHHOTO OOMeHa, OIpe/AeieHHe Cpelbl PacTBOPOB C IMOMOUIBIO
WHJUKAaTOPOB, U3yYEHUE BIUSHUS PA3IMUHBIX (AKTOPOB HAa CKOPOCTh XMMHUYECKOW peakiuu U
MOJIOKEHUE XUMHYECKOTO PAaBHOBECHSI.

Heopranuueckasi Xummusi.

[Tonoxxenne HemetamioB B Ilepuomuueckold cucTeMe XHUMHUYECKHUX  DJIEMEHTOB
J.1. MenpaeneeBa U1 0COOEHHOCTH CTPOCHHS MX aTOMOB. DHU3MYECKHE CBOWCTBA HEMETAJIOB.
AmtoTponsi HEMETauIoB (Ha IpUMEpe KUCIopoa, cepsl, hochopa u yriepoaa).

BO,Z[OpOI[. HOJ’Iy‘ICHI/IC, (1)I/I3I/I‘IGCKI/IG U XMMHYECKHE CBOMCTBA: p€akKuuu C¢ MCETalllaMHu U
HEMCTallIaMH, BOCCTaAaHOBUTCIIbHBIC CBOMCTBA. rI/II[pI/I,I[BI. TonnuBHbBIC 3JIEMEHTHI.

lanmorensl. Haxoxnenue B mpupoje, crnocoObl moinydeHus, GU3MYECKUe U XUMHUYECKHE
cBoiicTBa. ["asioreHoBoI0pOIbl. BakHeWue KUCIOPOACOIepKalIMe COCTUHEHUS TaJOre€HOB.
JlaGopaTopHble ¥ MPOMBIILIEHHBIE CIIOCOOBI MOTyYeHUsl TaJoreHoB. [I[puMeHeHne rajoreHoB u
HUX COCIUHEHUN.

KI/ICJ'IOpOI[, O30H. Ha60paT0pHHe U TPOMBIINIJICHHBIC CIOCOOBI MOJIYYCHUS KHCIIOpOJa.
duznueckue W XHUMHYSCKHE CBOHCTBAa M INPpUMCHCHUC KHCIIOpPOJa HW O0O30HaA. OKCI/I,ZU:I n
MEPOKCHUBI.

Cepa. HaxoxneHue B MpHUpoJe, CHOCOOBI MONydeHHS, (U3UYECKHE W XUMHUYECKHE
coiictBa. CepoBonopon, cyabbuasl. Oxcun cepri(1V), okcua cepri(VI). CepHuctas u cepHas



KHCJIOTBI U uX coiau. OCOOCHHOCTH CBOMCTB cepHOMl KuUCIOTHL IIpumenenue cepsl u €€
COCIMHECHU.

A30T. HaxoxneHnwe B mpHpoae, CIOCOObI TMONydeHHs, (U3MYECKHEe M XUMHUYECKHUE
cBoicTBa. AMMUaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIU.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHEeHHe a30Ta W €ro COSJAMHCHUU. A30THBIC
yI0OpeHUsI.

®ochop. HaxoxaeHue B mpupoje, CrocoObl TOMydeHHs, (QU3HUSCKUE M XUMHUYCCKHE
croiictBa. QPochumer u dochun. Oxcumel (ocdopa, dochoprHas kucnora u e€ Ccouu.
[Tpumenenne pocdopa u ero coenuuennii. DochopHbie yroOpeHUS.

VYriepon, HaxoXJAeHUE B TpUpoae. AuioTporHbie Moaudukanuu. Duzndeckue u
XMMHMUYECKHE CBOMCTBA MPOCTHIX BEHIECTB, 0Opa3oBaHHbIX yrieponoM. Oxcun yriepona(ll),
OKCH]T yraepona(IV), yrojbHas KHCJIOTa " ed COJIH. AKTUBUPOBAHHBIHN
yroub, ancopouus. dymiepensl, rpadeH, yriaepoaHeie HaHOTPYOku. [IpuMeHeHHWE MPOCTHIX
BEIIECTB, 00pa30BaHHBIX YIIIEPOIOM, U €TO COCTMHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOJydyeHUus, GU3NYECKHe U XUMHUYECKHE
cBorictBa. Oxcup kpemuusi(IV), kpemHHEBasE KUCIIOTa, CHUIMKATHI. [I[puMeHeHre KpeMHUSI U €T0
coenuHeHU. CTEKII0, €ro MoJy4eHue, BUJIbI CTEKIIA.

[Tonoxenune meramioB B [lepuouueckoil cucreMe XUMUYECKUX 371eMeHTOB. OCOOEeHHOCTH
CTPOCHHMS JIEKTPOHHBIX 000I0UeK aTOMOB MeTaiioB. OOmue hru3ndecKkue CBOMCTBAa METAJIOB.
[Ipumenenue MetanmioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUHN Psil HAMPsDKeHU MeTaimioB. OO1ye crocoObl MOJydeHUs METAIIIOB:
TUAPOMETAJUTYPIHsl, MUPOMETAIUTYPrusl, deKTpoMeTamnyprus. [loHaTre o KOppo3un MeTaioB.
CrocoObl 3aKTH OT KOPPO3UH.

O6mras xapakrtepuctuka MmeTamuioB IA-rpymmbel [lepuogudeckoil CHCTEMBI XUMHUYECKHX
aneMeHTOB. HaTpuii u xanuii: nongydyenue, Gpusnveckrue U XUMUYECKUE CBOMCTBA, MIPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAUHEHUH.

O6mras xapakrepuctrka metamioB IIA-rpynmer [leprogudeckoil cuCTeMbl XUMHUYECKHX
3JIeMEeHTOB. Maruuii M KanblMidi: ToJydyeHue, ¢GU3MYecKue U XUMHYECKHe CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeMHeHH. JKECTKOCT BOJIBI U CLIOCOOBI €€ yCTpaHEeHHUS.

ANOMHUHHAIL: MOJIy4CHHEC, (bmuqecm/le H XUMHYCCKUC CBOﬁCTBa, IIPUMCHCHHUEC IIPOCTOIO
BCIIECCTBA MU C€Io COCHHHGHHﬁ. AM(I)OTepHBIC CBOMCTBA OKCHUAA U rmapokcuga aJlrOMHHUA,
TUAPOKCOKOMIIJICKCHI aJIFOMUHUA.

OOmiast xapakTepUCTHKa MeTauloB MoOouHbelx mnoxarpynn (b-rpymnm) Ilepuoauueckoii
CHUCTEMBI XUMHUYECKUX IEMEHTOB.

dusnueckue U1 XUMHUYECKUE CBOMCTBA XpOMa U €ro coeauHeHuil. OKCUIIbI U TUIPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl u AMXpOMATHI, UX OKUCIHUTEIbHBIE CBOMCTBA.
[Tosmydyenue u npuMeEHEHHE XpoMa.



®usnueckue M XUMHMYECKHE CBOMCTBA MapraHua M €ro CoeIMHEeHMW. BakHelmue
coenuHenus mapranua(ll), mapranua(IV), mapranna( V1) u mapranua(VII). Ilepmanranar kanus,
€0 OKHMCIIUTENbHBIE CBOMCTBA.

du3nueckrue 1 XUMHUYECKUE CBOMCTBA JKeje3a U ero coeAuHeHu. OKCUabl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(Ill). Ilonyuenue u mpumeHeHue xejne3a u ero CIiaBoB.

@uU3NYECKUE U XUMUYECKUE CBOKMCTBA MEAU U €€ coenrHeHui. [lonyyenrne u npuMeHeHue
M€ U €€ COCIMHECHHN.

Hunk: momyueHne, GU3NIECKUE U XUMHUECKUE CBOMCTBA. AM(OTEpHBIE CBOCTBA OKCUIA
Y TUAPOKCHJIA IUHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne IMHKa U ero COeIMHEHUN.

OKCHEepPUMEHTATbHBIC METOIbI M3YUEHUS BEIIECTB M MX MPEBPAIICHUN: U3yUeHUE 00pa3IoB
HEMETaJlJIOB, TOpeHue cepbl, (ocdopa, xKene3a, MarHus B KUCIOPOJE, M3YUYEHUE KOJUIEKIUU
«Metasiel ¥ CIUIaBbl», B3aUMOJCHCTBUE MIEJIOUYHBIX U IIETOYHO3EMENIBHBIX METAUIOB C BOJOM
(BO3MO’KHO MCIIOJIb30BAHME BUJICOMATEPUAIIOB), B3aMO/ICHCTBUE IIMHKA U JKE€JIe3a C pacTBOpaMu
KHCJIOT U IIeJIouel, KaueCTBEHHBIC PEaKIIMi Ha HEOPraHWYECKUE aHWOHBI, KATHOH BOJOPOJA U
KaTHOHBI METAJIJIOB, B3aUMO/ICHCTBUE TUIPOKCUIOB ATFOMUHUS U IIMHKA C pACTBOpPaMH KHCIIOT U
ieJIovei, pelieHre SKCIEepUMEHTANbHBIX 3a7ad 1o TeMaM «[amorens», «Cepa u eé
coelMHeHUs, «A30T U pochop 1 ux coeMHEHUD», «MeTasuibl TJIaBHBIX MOArPYNID, «MeTasl
MOOOYHBIX TTOTPYIII.

XHUMHS U KU3HD.

Ponp xumuum B oOecnieueHnr ycTOMYMBOIO pa3BUTHUs yeloBedecTBa. [loHATHE 0 HayYHBIX
METO/Jax TIIO3HAaHWS M METOJOJIOTMM HAy4dyHOro uccienoBaHus. HayuHble OpUHIIMIIBI
OpraHu3alii XUMUYECKOTO MPOU3BOACTBA. [IpOMBIlIIeHHbIE CIOCOOBI MOTYYeHHs BaXKHEHIINX
BEIIECTB (Ha MpUMepe MPOM3BOJCTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoJa). [IpoMbliiieHHbIE
CHoCcoObl MOJYYEHHUS METANIOB M CIUIABOB. XUMHUECKOE 3arps3HEHHE OKpYXKaIoUlell cpeabl U
ero nocueactsus. Posb xumMun B 06ecriedeHUH SHEPreTHIeCKO Oe30MMacHOCTH.

Xumus u 3J0pPOBEE YCIIOBCKA. HeKapCTBeHHHe cpeacTBa. HpaBI/ma HCIIOJIB30BaHUA
JICKAPCTBCHHLIX IIPCIIapaToB. Pons xumuu B Pa3sBUTHU MCIULIVHBI.

XUMHS HUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBBIE J00aBKU. Pojb XUMUM B 00€CII€UeHUN
IMUILEBOI OE30IMaCHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. [IpaBuna 6Ge3omacHoro
WCI0JIb30BaHUS MIPEenapaToB ObITOBOM XMMHUU B MIOBCEAHEBHON KHU3HU.

XuMus B CTPOUTCIILCTBC: BayKHEMIIIHE CTPOUTCIILHBIC MATCPUAJIbL (I_IeMeHT, 6CTOH).
XUMHUS B CEIIbCKOM XO3SHCTBE. OpFaHI/I‘IeCKI/IC 1 MHUHCPAJIbHBIC y,[[06peHI/IH.

COBpeMeHHHC KOHCTPYKIIMOHHBIC MAaTCpHAJIbl, KPACKH, CTCKJIO, KEpaMHKa. MaTepI/IaJ'IBI
JJISL SJICKTPOHUKH. HanotexHonorumu.

Pacuérnbie 3agaun.




Pacuérbl: maccel BemecTBa WM 00ObEMa ra3oB 10 M3BECTHOMY KOJHUYECTBY BEILECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) NMPOJIYKTOB PEAKLMH, €CIM OJHO W3 BEIIECTB MMEET IMPHUMECH, Macchl (00bEMa,
KOJINYECTBA BEIIIECTBA) IPOJYKTa peakuuy,
€CJIM OJTHO U3 BEILECTB JIaHO B BUJE PACTBOPA C ONPEAEIEHHON MAaCCOBOM J10JIE paCTBOPEHHOTO
BEIIECTBA, MAacCOBOM J0JM U MOJISIPHOM KOHIIEHTpallMM BEIEeCTBa B PacTBOPE, JOJIM BBIXOJA
MIPOJIyKTa PEaKuy OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpeaMeTHBIE CBA3U.

Peanuzanus MEXIPEIMETHBIX CBSI3€H NMPH M3Y4EeHUH OOIIEH M HEOPraHMYECKOW XMMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, IPUHATHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuiue ecTecTBEHHO-HAayYHbIE IMOHSTHS: SIBIIEHHE, HAay4yHbIH (pakT, rumoresa, TEOpus,
3aKOH, aHalu3, CHHTE3, KiIaccCupuKauus, TMEePUOJUYHOCTh, HAOIIOJEHUE, HW3MEpEHUE,
JKCIIEPUMEHT, MOJIENb, MOJEIMPOBAHNE.

®dusnka: maTepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, 3JICKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOIIBI, PAJIUOAKTHBHOCTH, MOJIEKYJa, YHEPTeTUYECKHH YpPOBEHb, BEIIECTBO, TEJIO, 00BEM,
arperaTHOE COCTOSTHUE BEIIECTBA, WACAIbHBIA Ta3, (U3NYECKHE BEIUYHUHBI, CIUHHIIBI
M3MEPEHUS, CKOPOCTh, DHEPTHS, Macca.

buomorus: kierka, opraHu3M, OJKOcucTeMa, Ouocdepa, MeTaboJM3M, MaKpo- |
MHUKPODJIEMEHTBI, OCJIKH, HPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIOTBHI, (DEpMEHTBI, TOPMOHBI,
KPYrOBOPOT BEIIECTB U MIOTOK SHEPTHU B IKOCUCTEMAX.

I'eorpadust: MuHepabl, FOpHbIE MOPO/IbL, MOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHosorus: XuMudecKkas IIPOMBIINIJIICHHOCTh, MECTAJINIYPrus, CTPOUTECIILHBIC MAaTCpPUAIbI,
CEIIbCKOXO03A1CTBEHHOE IMPOU3BOACTBO, IHHIEBAas IIPOMBIIIJICHHOCTD, (bapMaueBTqucxa}I
IMPOMBIIIJIICHHOCTD, IMpOU3BOJACTBO KOCMETHYECCKHX IIpenaparTros, IMPpOU3BOJACTBO
KOHCTPYKIHMOHHBIX MaTCPHUAJIOB, JICKTPOHHAA IIPOMBIIIIICHHOCTh, HAHOTCXHOJIOI'UH.



Kpurtepuu n HopMbl onleHuBaHusA padort mo xumum yyamuxcs 10-11 knaccos.
Ouenka ycmuvix omeemoe.

OtMmeTKka «5» - CTaBUTCS B TOM CIIy4ae, €CIU yJalluics TOKa3bIBAET BEPHOE
MMOHUMAaHUE XUMUYECKON CYITHOCTH pAaCCMAaTPUBAEMBIX SIBICHUN U
3aKOHOMEPHOCTEM, 3aKOHOB U TEOPUU, JAET TOUHOE ONPEAECIEHUE U UCTOJIKOBAHUE
OCHOBHBIX ITOHSTHM, 3aKOHOB, TEOPUH, & TAKXKE MPABUIIBHOE ONPEIECIEHUE
XUMHUYECKUX BEJIMYMH, UX €IMHUI] M CIOCOOOB U3MEPEHHUsI; TPABUIILHO BHITIOTHSIET
YEPTEIKH, CXEMBI U TPAPUKH; CTPOUT OTBET MO COOCTBEHHOMY ILJIaHY,
CONPOBOXKJAET PACCKa3 HOBbIMU NIPUMEPAMHU, YMEET IPUMEHUTH 3HAHUSI B HOBOM
CUTYallMM TIPU BBINOJHEHUU MPAKTUUECKUX 3aTaHUIN; MOXKET YCTAHOBUTH CBSI3b
MEXK1y U3y4aeMbIM U PAHEE U3YUYEHHBIM MaTEPUAJIOM MO KYpPCy XMMUHU, a TaK K€ C
MaTepuaioM, YCBOEHHBIM MO U3YUYEHUIO IPYTUX PEIMETOB.

OtMmeTKka «4» - CTAaBUTCSI, €CJTM OTBET YUYECHHUKA YAOBJICTBOPSIET OCHOBHBIM
TpeOOBaHUAM K OTBETY Ha «5», HO JaH 0€3 UCTOJIb30BaHMs COOCTBEHHOTO IJIaHa,
HOBBIX MPUMEPOB, 0€3 MPUMEHEHUsI 3HaHUK B HOBOHM cUTyaIuu, 6e3
UCIIOJIb30BaHUS CBSI3€H ¢ paHee M3YyYeHHBIM MaTeprajoM, YCBOCHHBIM MPU
U3YYEHHUH JIPYTUX MPEIMETOB; €CIU YUYaIIUICs JOMYyCTHII OJHY OIIMOKY WU He
OoJee ABYX HEJOYETOB M MOXKET UX UCIPABUTH CAMOCTOSITENIBHO WM C HEOOIBIIION
MOMOIIBIO YUUTEJIS.

OtmeTKa «3» - CTaBUTCS, C€CIIHM YYAIIUKUCS MPAaBUIBHO ITOHUMAET XUMUYCCKYIO
CYIIHOCTh paCCMaTPUBAEMBIX SIBJICHHI M 3aKOHOMEPHOCTEH, HO B OTBETE UMECIOTCS
OTJICIbHBIC MTPOOEIIBI B YCBOCHHUH BOIIPOCOM Kypca XHMHH, HE MPEISATCTBYIOIIUE
JaNbHEHIIIEMY YCBOCHHIO IIPOIPaMMHOI'0 MaTepuaia; yMeeT IPUMEHATh
HOJIYYCHHBIC 3HAHMS MPU PEIICHUH MPOCTHIX 3a7a4 C UCITOJIb30BAaHUEM TOTOBBIX
dbopMyI1, HO 3aTPYAHSACTCS MPHU PEIICHUH 33/1a4, TPEOYIONINX MpeoOpa30BaHUS
HEKOTOPBIX (PopMyJI;qOIyCTHII He O0JIee OHOU rpy0oit OmMOKY 1 IBYX
HEJI0YETOB, HEe OoJiee OHOM rpy0oiil U OHON He TpyOoi omudku, He Ooiee TBYX-
TpeX He TPyOBIX OMHUOOK, OJHOM HEe TPpyOor omMOKH U TPEX HEIOYCTOB, JOITYCTHI
YETBIPE WIIH MIATHh HEJIOUETOB.

OtMmeTKa «2» - CTaBUTCSI, €CJIM YYAlIUNCS HE OBJIA/Ie]l OCHOBHBIMU 3HAHUSAMU U
YMEHUU B COOTBETCTBHUH C TPEOOBAHUSIMHU MTPOTPAMMBI U TOTTYCTHUI OOJIbIIIEe
OIMOOK ¥ HETOYETOB, YEM HEOOXOIUMO JJISI OLIEHKH «3 .

Ouenka nucoMeHHbIX paoom.



OtmeTka «5» cTaBUTCSA 3a pabOTY, BBIIOJHEHHYIO MTOJIHOCTHIO 0€3 OIIMOOK U
HEJI0YEeTOB.

OtmeTKa «4» CTaBUTCS 32 pabOTY, BHIMOTHEHHYIO TTOJHOCTHIO, HO TIPY HAJTUYHH B
Hel He Oosiee 0IHOM rpyOol omKMOKK U OHOTO HeJoueTa ; He Oojee Tpex
HE0YETOB.

OtmeTKa «3» CTaBUTCS, €CIM YUYEHUK BBITTOJHUII IPaBUILHO HE MeHee 2/3 Bcel
paboTHI UK JOMYCTUII HE Oojiee OJTHOM rpyO0ol OMMOKN U JBYX HEOYETOB, HE
OoJiee oHOM TPyOOIi U OJTHOM HErpyOoi omuOKu, HEe OoJiee TPeX HETPyOhIX
OLIMOOK, OJTHON HerpyOoil OIMOKK U TPEX HEOUETOB, MPU HATUYUH YEThIPEX-
ISITH HEJ0YETOB.

OtmeTKa «2» CTaBUTCA, €CIU YUCIIO OUTMOOK M HEJI0YETOB MPEBBICKIIO HOPMY
OLIEHKHU «3» WJIU BBINOJIHEHO NMPaBUIbHO MeHee 2/3 Bceil paboThl.

Ouenka KOMOUHUPOBAHHBIX KOHMPOTLHBIX padom.
[IIxana nepeBoaa B MATUOATUTLHYIO CUCTEMY OLICHKU
OtmeTtka «5» ctaButcs 3a BeinoiaHeHue 90-100% paboTsl.
OtmeTtka «4» ctaButc 3a BeinoiaHeHue 70-89 % paboTsr;
OtmeTtka «3» cTaBUTCS 3a BhinoiHeHUE 50-69%

OtMmeTKa «2» cTaBHUTCH 3a BeIToHeHHe MeHee 50%,

Kpumepuu oyenusanus mecmoevlx KOHMPOJIbHBIX PAOOM.
[IIkana nepeBoaa B MATHOATUILHYIO CHCTEMY OIICHKH
OtMmeTKka «5» ctaBuTcs 3a BoimojaHeHHe 90-100% paboThl.
OtmeTka «4» ctaButcs 3a BeimoaHeHue 70-89 % paboTsr;
OtMmeTKa «3» cTaBUTCS 3a BhIMoJaHEeHHE 50-69%

OTMeTKa «2» cTtaBUTCA 3a BeIToHeHHe MeHee 50%,

Kpumepuu oyenuganusa yxcnepumenmanibHolX ymMmeHuil (nabopamopmsie u
npaxmuuecKue 3a0anusi).



OtMmeTKa «5» CTaBUTCS €CIIU pa60Ta BBIITOJIHCHA ITOJIHOCTBIO U ITPAaBUJIBHO,
CACJIaHbI IIPABUJIBHBIC Ha6J'HOI[eHI/I§I H BBIBOJBI,

HKCIIEPUMEHT OCYUIECTBJEH MO IUIaHy ¢ YYETOM TEXHUKU O€30IaCHOCTH U MpaBUIl
paboTHI C BEIIECTBAMU U 000PYJOBAHUEM;

MIPOSIBJICHBI OPTaHU3AIMOHHO - TPYIOBBIC YMEHHSI, MTOACPIKUBAIOTCS YUCTOTA
pabouero Mecrta U NopsioK (Ha CToJIe, SKOHOMHO UCTIONB3YIOTCS PEaKTUBHI)

OtmeTKa «4» CTaBUTCS €CIU paboTa BBITOJTHEHA MPABHIIBLHO, CICIAHBI
NPaBWIbHBIC HAOFOICHHS ¥ BBIBOJIBI, HO TIPH 3TOM 3KCIIEPUMEHT MPOBE/ICH HE
TIOJTHOCTBIO WJTH JIONYIIEHBI HECYIIIECTBEHHBIE OMUOKH B pabOTe C BENIECTBAMHU U
000py/1I0BaHHEM.

Otmertka «3» cTaBUTCS eciii paboTa BBINOJIHEHA MPAaBHILHO HE MEHEE YeM
HAIOJIOBHUHY WM JOMYIIEHA CYIIECTBEHHAs OIMOKa B X0/ SKCIIEPUMEHTA B
00BsICHEHHUH, B OPOPMIICHUU PAOOTHI, B COOJIIO/ICHUH TIPABHII TEXHUKH
6e30macHOCTH Ha paboTe ¢ BEECTBAMU U 000PYI0BaHUEM, KOTOpas
UCTIPABIISIETCS 110 TPEOOBAHUIO YUHUTEIIS

OTMmeTKa «2)» CTaBUTCS €CIIU AOITYIICHBI Ooiee ABYX CYHICCTBCHHBIX OomuOOoK B
XO0O€C: SKCIICPUMCHTA, B 06’I)HCH€HI/II/I, B O(i)OpMJ'IeHI/II/I pa6OTBI, B CO6JII-0,Z[€HI/II/I
IMpaBUJI TCXHUKHU 0e3-0IacHOCTH Impu pa60Te C BCIICCTBAMU U O60py,IIOBaHI/I€M,
KOTOPBIC yanlHﬁCH HC MOJKCT UCIIPABUTDH JAXKEC I10 Tp€6OBaHI/IIO YUUTCIIA.

Ouyenka ymeHuii pewiamp pacuyemmusle 3a0ayu.

OtmeTKa «5» CTaBUTCS €CJIH B JIOTHYECKOM PACCYKJICHUU U PEIICHUU HET
omunOOoK, 3a7a4a penieHa pauoHaIbHBIM CTIOCOO0M;

OtMeTKa «4» CTaBUTCS €CJIU B JJOTHYECKOM PACCYKISHUH U PEIICHUS HET
CYIIECTBEHHBIX OMMNOOK, HO 3a/i1ada pelieHa HepalMOHAIBHBIM CIIOCOOO0M, WIIH
JOMYIIEHO He 0oJiee IBYX HECYIICCTBEHHBIX OIIMOOK.

OTtMmeTKa «3» CTAaBUTCS €CJIM B JIOTHYESCKOM PacCy>KaACHNN HCT CYIICCTBCHHBIX
OIHI/I6OK, HO O0IIyHmicHa CyImCcCTBCHHAA omnOKa B MaTEeMaTHYECKUX pacucrax.

OTMmeTKa «2» CTaBUTCS €CJIUM UMEETCSI CYIIECTBEHHbIE OIIUOKHU B TIOTHUYECKOM
PacCyXJICHUU U B PEUICHUMU.

0uem<a ymeuuﬁ pewiamsp IKcCnepumernmasibHole 3a0auu.



[Ipu oueHKe 3TOro yMeHus CleAyeT yUYUThIBaTh HAOIIOJEHUS yUUTENS U
MIPEABABISIEMbBIEC YUAIIUMCS PE3YJIbTAaThl BHIITOIHEHUS OIBITOB.

OtMmeTKa «5» CTaBUTCS €CJIU TUIaH PEIICHUS 3a1a4i COCTABIICH MPABUIBHO,
OCYIIECTBJICH MOJI00p XUMHUECKUX PEAKTUBOB U 000PYI0BaHUS, JTAHO TTOJIHOE
0OBSICHEHUE U CJIeJIaHbI BHIBOJIBI.

OtMmeTKka «4» CTaBUTCS €CJU TIJIaH PEIICHUs COCTABIICH MPaBWIHLHO, OCYIIECTBICH
moA00p XUMUYECKUX PEAKTUBOB U 000PY0BaHMUSI. TOIMYIIEHO HE O0Jiee IBYX
HECYIIECTBEHHBIX OMUOOK (B OOBICHEHUU U BBIBOJIAX).

OtMmeTKa «3» CTAaBUTCS €CJIU TUIaH PEIICHUs] COCTaBIIEH MPAaBWIBHO, OCYIIECTBICH
noA00p XUMHUYECKUX PEAKTUBOB U 000OPYAOBaHUS. JIOMYIIEHA CYIIECTBEHHAS
OLINOKa B OOBACHEHNH U BBIBOJIAX.

OTMeTKa «2» CTAaBUTCS €CJIU JOIYIIEHBI ABe U 0oJiee OMMOKY (B TUTAHE PEIICHMUS,
B 1TOJ00pe XUMUYECKUX, PEaKTUBOB U 000pY0BaHUsI, B OOBSICHEHUHU U BBIBOJIAX).



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBUIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B coorBeTcTBUE C CUCTCMHO-ACATCIIbHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJibTaTOB OCBOECHMS IpeaMmeTa «XHUMMs» Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUs
BBIJICJICHBI CIIEIYIONINE COCTABIISIONINE: OCO3HAHUE OOYUYaIOMIMMUCS POCCUHCKON TpakIaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJIM4yue MOTHUBAlMM K  OOY4YEHHI0; TOTOBHOCTh M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATHCA MPHUHATBIMH B O6III€CTBC npaBujIaMM W HOpMaMu TOBCACHHA, HAJIUYUC
IIpaBOCO3HAHM, DKOJIOTHYECKOH KYJIbTYPHbI; CIOCOOHOCThL CTaBUTH e U CTPOUTH KU3HCHHBIC
IIJTaHBbI.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHMSI NpeAMeTa «XHUMHUS» OTpakaloT c(HOPMHUPOBAHHOCTh
OTIBITA MTO3HABATEIFHON M TIPAKTHUYECKOM JIEATSIHEHOCTH 00yJaroNIUXCcs B TPOIECCE peaTn3aluu
00pa3oBaTebHON JEATEITHHOCTH.

JIngHOCTHBIE PE3yAbTAaThl OCBOCHHS MpeaMeTa «XUMHUsS» OTpakarT cHopMUPOBAHHOCTH
OTIBITa MTO3HABATEIFHON M TIPAKTHYECKOH JESITEILHOCTH O0YJArOIIMXCsl B MPOIIECCE PeaTH3aIiH
00pa30BaTEIILHON JIeATEIPHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOro0 BOCIIMTAHMS

OCO3HaHHUA O00YYaIOMIMMHUCS CBOMX KOHCTHUTYLIMOHHBIX MpPaB U 00s13aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOMOPSAKY;

OpeACTaBICHUA O COLHUAJIBHBIX HOpMax MW IIpaBUJIaX MECKIMYHOCTHBIX OTHOIIICHUN B
KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ ACATCIIBHOCTU IIPU CO3JaHUU y‘IC6HHX IIPOCKTOB,
PEIICHUU y‘le6HBIX M IIO3HABATCJIbHBIX 3a71a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPHUMCHTOB,

CIIOCOOHOCTH ITOHUMATh U IIPUHHUMATh MOTUBBI, HAMCPCHUS, JIOTUKY U apr'YMCHTBI APYIruX
IIpH aHaJIM3€ pa3JINYHbIX BUJI0OB y‘IC6HOI71 JACATCIIBHOCTH,

2) NaTPHOTHYECKOr0 BOCTIUTAHMSI:

LIEHHOCTHOTO OTHOIICHHUSI K HCTOPUYECKOMY M HAYyYHOMY HACJIEIUI0 OTEYECTBEHHOM
XUMUH;

YBaXKCHHA K HPOLECCY TBOPYECTBA B obmactu TCOPHUN U IMPAKTHUYCCKOI'0 IPHUIIOKCHUA
XHUMHH, OCO3HAHUA TOTI'O, YTO [JAHHBIC HAYKH €CTb PE3YyJbTaT JJIUTCIBHBIX Ha6J'IIOI[eHI/II71,

KPOIIOTJIMBBIX OKCIICPUMCHTAJIBHBIX IIOUCKOB, ITIOCTOSIHHOT'O TPpyda y‘IéHHX U IIPAKTUKOB;

HHTEpCCa U IIO3HABATCJIIbHBIX MOTHUBOB B TIIOJYUCHUHW W TOCICAYIOMIEM aHAJIN3C
I/IH(I)OpMaI_II/II/I 0 NEpCAOBBIX NOCTUKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XUMHU,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:



HPaBCTBCHHOI'O CO3HAHUA, STHUYCCKOI'O ITOBECACHU,

CIIOCOOHOCTHU OLICHUBAThb CUTYyalluH, CBA3aHHbLIC C XUMHUUYCCKUMU SABJICHUAMU, U IPUHHUMATDH
OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OILICHHBAaTh CBOE MOBEACHUE H IMOCTYIIKHM CBOUX TOBapI/IHIeﬁ C HO3PIIIPII>1
HPaBCTBCHHLIX U IIPABOBBIX HOPM U C y‘IéTOM OCO3HaHuA HOCJICIICTBI/II\/JI IMOCTYIIKOB;,

4) popMupoBaHNS KYJIbTYPhI 310POBb:

MMOHUMAHMS IICHHOCTEH 370pOBOro H 0O€30MacHoro oOpasza JKH3HH, HEOOXOIUMOCTH
OTBECTCTBCHHOI'O OTHOIIICHUA K CO6CTB€HHOMY (i)I/ISI/I‘IGCKOMy " IICUXUYCCKOMY 310POBBIO;

coOMoIeHnsT MpaBWJI O€30IMaCHOTO OOpallleHHs C BEIIECTBAaMU B OBITY, MOBCEIHEBHOMN
KWU3HH, B TPYIOBOU J€ATEIBbHOCTH;

MOHUMAHMSI T[EHHOCTH TIPaBWJI HWHAWUBUIYATbHOTO M KOJUIGKTUBHOTO O€30I1acCHOTO
MOBEJCHUS B CUTYALUSAX, YTPOKAIOIINX 3J0POBBIO U JKU3HHU JIIOJIEH;

OCO3HAHHUS TOCJEJICTBUN W HENPUSTHUS BPEIHBIX NPUBBIYEK (YHOTpeOJEHUS aIKOToJs,
HapKOTHUKOB, KYpeHHs);

5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEOBATEIHCKON NIEATEITLHOCTH,
00IIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M IPYTUX BUAAX EATCILHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YyYacTHE B PpEIICHWH NPAKTUYECKUX 3a7ad COIUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YyYEHHIO Mpodeccuil pa3lIu4yHOro pojia, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUH;

YBa)KEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOil 1S TEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYAIbHOW TPAaeKTOPHUH 0Opa3oBaHUs,
Oyayuieit mpodeccu U peaau3anuu COOCTBEHHBIX JKM3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTPEOHOCTEH 001IECTBA;

6) 3K0JI0rHYeCKOro BOCIUTAHHUS:

HKOJIOTHYECKH I1eTIECO00pPa3HOTO OTHOMICHHSI K MPHUPOJAE KaK MCTOUYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

IMOHMMAaHHUS TJI00aILHOTO XapaKTepa 3KOJIOTHICCKHUX npo6neM, BJIHWAHHUA SKOHOMHUYCCKUX
IIpoLEeCCOB Ha COCTOSAHNE HpHpOHHOﬁ 1 COIMAIbHOM CpCabI;

OCO3HaHUusA HCOGXOI[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHKEHUM XUMUM IS peuicHus BOIIPOCOB
palluOHAJIBHOT'O IPUPOAOIIOJIB30BAHUA,



AKTUBHOTO HENPUATHSA JCUCTBUM, IPHUHOCAIIUX BpPEI OKPYXKAIOLIEH IPUPOIHOM cpene,
YMEHHUsI MPOTHO3UPOBATH HEOJIArONpPUATHBIE SKOJOTMUYECKUE IOCIEIACTBUS IPEIIPUHUMAEMBIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJU4Musl Pa3BUTOrO SKOJIOTMYECKOTO MBIIIICHUS, OJKOJOTMYECKOW KyJIbTYphI, OIIBITA
JNEATENBHOCTH  JKOJOTMYECKOM HAIpPaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
[I03HABaTEIbHON, KOMMYHUKAaTUBHON U COLIMAIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHS HAYKH U
0OLIECTBEHHOM MPAKTUKH;

MOHUMaHMs creuu(UKH XUMHM KaK HayKd, OCO3HaHUs €€ pojau B (POpMHUPOBAHUU
palMOHAIBHOIO HAYYHOI'O MBIIIICHUS, CO3aHUHU LEIOCTHOIO MPEACTaBICHUS 00 OKpYyXKaroIEeM
MHpE KAaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B IO3HAHWH IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHny TpodieM COXpaHEHUsl MPUPOIHOTO PAaBHOBECHS;

YOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHUHM JUIsI COBPEMEHHOW IMBWJIM3allUU: B €€
F'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JaHHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpHI, B PEIICHUH TI00aTbHBIX TPOOIEM YCTOWYHUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBO,
SHEPTreTUYECKOM, THUIICBOM W DKOJOTHYECKOW OE€30MacHOCTH, B PAa3BUTUH MEIUIMHBI,
00€ecTeueHNH YCIOBUM YCIICIITHOTO TPYAA U AKOJOTHYSCKH KOM(OPTHOM KU3HHU KaKJIOTO YjIeHa
00111eCcTBa;

€CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJIOB IO3HaHMUS,
HCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJy4yaeMble 3HAHUS IS
aHaJin3a W OOBACHEHHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAaHHBIC 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINXCS TaHHBIX
C LIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENLHO UCIIOJIb30BaTh XMMUYECKUE 3HAHUS JJIs pEICHUSA HpO6J'IeM
B PCAIbHBIX )KXU3HCHHBIX CUTYyallUusAX;

HHTCPCCA K IIO3HAHHIO, HCCHCHOB&TGHBCKOﬁ JCATCIBbHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY O6paSOBaHI/IIO u CaMOO6pa3OBaHI/IIO, K
AKTUBHOMY IIOJYUCHHUIO HOBBIX 3HAHUM ITI0 XUMHUH B COOTBETCTBHM C >KH3HCHHBIMH

HOTpe6HO CTsAMMU,

HHTEpCCa K 0COOEHHOCTSAM Tpyda B PA3JIMYHBIX C(I)ean HpO(l)GCCPIOHEUILHOI’I
ACATCIBHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yibTaThl OCBOCHHS MPOrpaMMbl M0 XHMHU Ha YPOBHE CPEIHETrO
o01m1ero o0pa3oBaHUs BKIIOYAIOT:



3HaUYUMBIC i1 (OPMUPOBAHUS MHUPOBO33PEHUST OOYJAOIIMXCS MEXKIUCIHUILTHHAPHBIE
(MexnpenMeTHbIE) OOIIeHAaYYHbIE TOHATHUS, OTPAKAIOUIME [IEJTOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crienu(UKy METOJIOB TO3HAHUS, MCIIOIh3yEMbIX B €CTECTBCHHBIX HayKaX (MaTepus, BEIIECTBO,
JHEprusi, SBJCHHUE, MPOIECC, CHCTEMa, HAYYHBIH (aKT, MPUHIIHI, TUIMOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsl, HCCIIeI0OBaHNE, HAOIIOICHNE, U3MEPEHUE, YIKCIICPUMEHT U JIPYTHE);

yHUBEpCalbHble  ydeOHble  JeiicTBUS  (1I03HABATEJIbHBIE, KOMMYHUKaTUBHbIE,
perynsTuBHbIE), oOecrieunBaromue  (GopMupoBaHne  (QYHKIMOHAIBHOW  TPAMOTHOCTH |
COLIMAJIBHONM KOMIIETEHIIMH 00y4aroluXxcs;

CII0COOHOCTH OGy‘IaIOHII/IXCﬂ HCIIOJIB30BaTh OCBOCHHBIC MCKINCHUIITIMHAPHEIC,
MHPOBO33PCHUYCCKHUEC 3HAHUA U YHUBCPCAJIBHBIC y‘lC6HBI€ HeﬁCTBHﬂ B MO3HABaTEILHON H

COLIMAIBHON ITPAKTHKE.

MeTaHpCI[MeTHBIC pPE3YyIbTAaTbl OTPAXKAIOT OBJAJCHUC YHUBCPCAJIbHBIMU y‘I€6HI)IMI/I
IMO3HAaBATCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMU IICfICTBHSIMH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
1) 6a3oBble JJorMUYecKHUe AeHCTBUSI:

CaMOCTOSITENIbHO (OPMYIMPOBATh M AaKTyalIM3UpOBaTh MpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpCACIIATh LCIU ACATCIBbHOCTHU, 3aadaBas IMapaMETpbl W KPUTEPHU HUX JOCTHIKCHMHAI,
COOTHOCHTD PE3YIIbTAThI ACATCIbHOCTU C IIOCTABJICHHBIMHU LCIISAMU;

HCIIOJB30BaTh IIPU OCBOCHHU 3HAHWUH HpI/IéMBI JJOTHYECKOT'O MBbIIIJIICHUA: BBbIACIATH
XapaKTCpHBIC IMMPHU3HAKU MOHATHH | yCTaHaBJIMBaTb WX B3aNMMOCBA3b, HCIIOJIE30BATh
COOTBCTCTBYIOIIUC ITIOHATHUA IJIA 00BICHEHUS OTACIIBbHBIX (baKTOB n HBJIGHHI;'I;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMY BELIECTB U XUMUYECKUX PEAKLIUH;

yCTaHaBJIMBaTh IPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXAY U3y4aeMbIMHU SIBJICHUSIMU;

CTPOMUTH JIOTMYECKHE pacCykAeHUs (MHIYKTUBHbIE, JEIyKTUBHBIE, IO aHAJIOTUH),
BBISBJIATh 3aKOHOMEPHOCTH U NPOTHUBOPEUUs B PACCMATPUBAEMBbIX SIBJICHUAX, (OPMYJINPOBATH
BBIBO/IbI Y 3AKJIFOUCHHUS;

NPUMEHATH B IpOLECCE MO3HAHUS MCIOJB3yeMble B XMMUU CHMBOJIMYECKHE (3HAKOBBIC)
MO/IeNH, IPeoOpa30BbIBATH MOJIEIbHBIE IPEICTABICHUS — XMMUYECKUN 3HAK (CUMBOJI) 3JIEMEHTAa,
XUMUYeckas (QopMmynia, ypaBHEHME XUMHUECKOM peakuu — TpU pPELlIeHUH Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 33/a4, NMPUMEHATh Ha3BaHHbIE MOJEIbHBIE MPEICTaBICHUS
JUISL BBISIBIICHHSI XapaKTePHBIX IPU3HAKOB M3y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIHH.

2) 6azoBbIe HCCIEA0BATENbCKHE eCTBHS:

BJIaJICTb OCHOBAMU MCTOJ0OB HAYYHOTO IMO3HAHHA BCIICCTB U XUMHNYCCKUX peaKuHﬁ;



dbopMynmupoBaTh IEMW W 3aJa4dl  WCCIEIOBAHHWsS, WCIOJb30BaTh IIOCTABJICHHBIC W
CaMOCTOSITENIEHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
it GOpMHUPOBAHUS TUIIOTE3BI TIO MTPOBEPKE MPABMILHOCTH BHICKA3bIBAEMBIX CYXKICHUN;

BJIAJIETh HABBIKAMHM CAMOCTOSITEJBHOTO IUIAHUPOBAHUS M TPOBEJACHUS YUYECHUUYECKUX
9KCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMs HAOIIOAATh 3a XOJOM IIpOIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIHPOBATH OOOOIIEHHWS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHUYECKOW HCCIIEAOBATEIbCKOW M MPOEKTHON JIESTEIBHOCTH,
MPOSIBJIATh CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pELIeHUs
MIPAKTUYECKUX 33/]1a4, IPUMEHEHHUIO Pa3JINYHbIX METOI0B ITO3HAHUS.

3) pab6ora ¢ nunopmanmeii:

OpHUEHTHPOBAThCA B pa3IMUHBIX HMCTOYHMKAX HHpopMmanuu (HaAy4HO-TIOMYJIspHAs
JUTepaTypa XHUMHYECKOTO COJepXaHHs, CIpaBOYHble MocoOusi, pecypcel HMHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MpEACTaBICHUS, KPUTHUYECKU
OIICHHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampochl M NPUMEHSATh pa3IMYHbIE METOAbI IMpPH TOHUCKE U OTOOpe
nHpopmalry, He0OX0AUMOM /1JIs1 BBITIOJTHEHHS YUeOHBIX 33/1a4 ONpeAeaEHHOrO TUIIA;

MpHOOpEeTaTh OMBIT UCHOJB30BaHUS MH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITEIPHO BBIOUpATh ONTUMANIbHYIO (OpMY TNpeAcTaBiIeHUs MHGOPMAIUU (CXEMBI,
rpaduKu, TuarpaMmMbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

WCIIONb30BaTh HAYYHBIM S3bIK B KAyeCTBE CpEJACTBA NpU padoTe C XUMHUYECKOM
uHpOpMaIMeH: TNPUMEHSATh MEXIpeJAMETHbIE ((U3UYEeCKUe W MaTeMaTHYECKHE) 3HAKU U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIAIHOCTH.
KoMMmyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYXK/1aeMOIl TEMBI B X0/I€ JUAJIOTa U/UJIH JUCKYCCHUH,
BBICKa3bIBaTh UACH, (GOPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJIHEHUS
MPEAJIOKEHHOM 3a1a4H,

BBICTYIIATh C HpeBeHTaHI/Ieﬁ pPE3yJIbTaTOB MO3HaBaTeIbHOM ACATCIIbHOCTH, IMOJTYUCHHBIX
CaMOCTOATCIIbHO HWJIKX COBMECTHO CO CBCEpPCTHHUKAaMHU IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 MCCIEIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
peajm3anumn yqe6H0r0 IMpoeKTa, U (I)OpMy.]'II/IpOBaTL BBIBOJIbI II0 pE3yJjibTaTaM HpOBe,Z[éHHLIX
HUCCIIeJOBaHUH HYTCM COTJIaCOBaHMS MO3ULIMHI B XOA€ O6Cy)KI[eHI/IH 1 00OMEHa MHEHHUSIMU.



PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnme JeHCTBHUA:

CaMOCTOSITEJIBHO IUIAHUPOBATh W OCYLIECTBIISTH CBOIO IIO3HABATEIBHYIO JESTEIIBHOCTD,
ompenenss e€ Iend W 3aJa4d, KOHTPOJIMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
IpeUlaraéMblii AJITOPUTM JIEHCTBHI NPU BBHIIOJHEHUU YYEOHBIX M MCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMUUYECKUX PEAKIUX;

OCYIIECTBIIATH CAMOKOHTPOJIb IEATEILHOCTH HA OCHOBE CAMOAHaIN3a U CAMOOLICHKHU.
NPEJMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHMSI IPOrPaMMBbl 0 XUMUU Ha YriayOlIE€HHOM YpOBHE Ha
YpOBHE CpeaHero ooOiiero oOpa3oBaHWs BKIIOUAIOT crenuuyYecKkue s yueOHOTro mpeaMera
«XuMus» HAaYYHBIC 3HaHWA, YMCHUA U CIIOCOOBI ﬂeﬁCTBHﬁ II0 OCBOCHHIO, MHTCPHPCTALIUN U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUJbI ACATCIBHOCTH IO IOJTYYCHUIO HOBOT'O 3HAHHA W IMPUMCHCHHIO
3HaHUU B Pa3JIMIHBIX y‘I€6HI>IX CUTyalusX, a TaKKC B PCAJIbHBIX XU3HCHHBIX CUTYyallUAX,
CBSI3aHHBIX ¢ XxuMueld. B nmporpamMme 1o XUMHHU NPEAMETHBIC PE3YIIbTAaThl IMPEACTABIICHBI I10
rojgaM U3y4dCHUA.

10 KJIACC
[IpenmeTHbIe pe3yabTaThl 0OCBOCHUSI Kypca «OpraHndeckas XUMMUsD OTPaXaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUN: O MeCTe W 3HAYEHWHW OPraHU4YeCKOW XUMUHU B
CUCTEME €CTECTBEHHBIX HaYK U €€ poJH B 00ecTieYeHNH YCTOWYUBOTO Pa3BUTHUS YEIOBEUYECTBA B
pelieHur MmMpooOJIeM HKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBON O€30MacHOCTH, B PAa3BUTUH
MEIUINHBI, CO3JaHUM HOBBIX MaTEpHalioOB, HOBBIX HCTOYHHUKOB OJHEPIHH, B OOecreueHUH
paIMOHaIBLHOTO MPHUPOIOTIONL30BaHuUs, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOLIEH KYyIbTYpbl
YelloBeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cpere;

BJIQJICHUE CHCTEMON XHMHUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJAraroIie
MOHATHS — XMUMHYECKUI 3JIEMEHT, aToM, SAPO M IJIEKTpOHHAas o0oyouka aroma, s-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHUS aroMa, THOpUAM3aIMs aTOMHBIX
opOuTaned, MOH, MOJIEKYNla, BaJCHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTb, CTEIEHb OKHUCIICHUS,
XUMHYECKasi CBsI3b, MOJIb, MOJISIpHAasT Macca, MOJISIPHBIM OO0BEM, YIJIEPOJIHBIN CKEJeT,
GyHKIMOHATbHAS TPYIA, paguKan, CTPYKTypHble (Gopmynbl (pa3BEpHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass W TPOCTPAHCTBEHHas (reoMeTrpuyeckasi, ONTHYeCKas),
M30Mepbl, TOMOJIOTHYECKUN psAT, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPOA- U a30TCOJCpIKaIIHe
OpraHUYECKUEe COCIUHEHHs, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIC
COEIMHEHUS; TeOpHUH, 3aKOHBI (mepuoanyeckuii 3akoH [[. U. MenneneeBa, Teopust cTpoeHUs
opraHmyeckux BemectB A. M. byrnepoBa, 3aKOH COXpaHEHHMs MacChl BEUIECTB, 3aKOH
COXpaHEHUS U TPEBpAIICHHs] DHEPrUM TPH XUMHUYECKUX PEeaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH, MHUPOBO33PEHUECKHE 3HAHUSA, JIEKAIME€ B OCHOBE MOHUMAaHUS
MPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SBJICHHIA, TMPEACTaBICHUS O MeEXaHU3Max
XUMUYECKUX PpPEaKIuH, TEPMOJUHAMUYECKUX UM KHHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKAHUS, O B3aUMHOM BIUSHHH aTOMOB U TPYII aTOMOB B MOJIEKyJax (MHIYyKTHBHBIA H
Me3oMepHbIi dQdexTsl, opueHTanTsl | u Il poxa); dakronoruueckue CBEICHHs O CBOICTBaX,
COCTaBe, MOJMyYeHUH 1 0€30MaCHOM HCIOJBb30BAHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY



U TPAKTHYECKOM JIEATEIbHOCTU 4YEJIOBEKAa, OOMIMX HAYYHBIX MPUHIUIIAX XUMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOCTBA METaHOJa, TIepepaboTKU HEPTH ),

C(OPMHUPOBAHHOCTh  YMEHHI: BBIABJIATh  XapaKTEpHbIE  IPU3HAKM  IOHATHH,
YCTAHABJIMBATb UX B3aUMOCBA3b, HUCIIOJB30BATh COOTBCTCTBYIOIIME IIOHATUA IIPH OIMKMCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCANHECHMI;

c(OPMHUPOBAHHOCTH YMEHHIA:

KCMOJIb30BATh XUMHUYECKYIO CUMBOJIMKY ISl COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIIETHBIX) POPMYIT OPraHUIECKUX BEIICCTR;

COCTaBJIATh YPAaBHCHHUA XUMHUUYCCKUX pCaKHI/II\/'I N paCKpbIBATh UX CYIIHOCTh: OKUCIUTCIIBHO-
BOCCTAHOBHTENBHBIX PEAKIHi TOCPEACTBOM COCTABIICHHS MIEKTPOHHOIO OajaHca ITUX PEAKIUM,
peakiuuii HMOHHOTO OOMEHa MYTEM COCTaBIIGHHWS MX TMOJHBIX U COKPAIIEHHBIX HMOHHBIX
YPaBHEHUN;

W3rOTAaBJIMBATHD MOJETN MOJIEKYJI OpPraHMYECKUX BEIIeCTB I WJUIIOCTPAllMU  UX
XMUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUMN: YCTAHABINBATh MPUHAIIEKHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTABY U CTPOCHMIO K ONPEAECIEHHOMY KilacCy/TpyIIe COeIUHEHNH, 1aBaTh UM
Ha3zBaHus Mo cucremarnyecko Homenknarype (IUPAC) u npuBoauTh TpuBHAIbHBIE HAa3BAHUS
U1 OTAETBbHBIX MPENCTaBUTENIEH OPraHUYeCKUX BEINECTB (ITWJICH, AaleTWIEH, TOJIyoJl,
[JIMLEPUH, STWIECHIJIUKONb, (EHOoJ, (OpMaIbIETU, AaleTalabJeruy, aleToH, MypaBbUHas
KHCJIIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAsl, OJICMHOBAs, INaJbMUTHHOBAs KHCIOTHI, IJIHALUH,
aJlaHUH, MaJIbTO3a, (PPYKTO3a, AaHWJINH, TUBUHUIIL, U30MIPEH, XJIOPONPEH, CTUPOII U JPYTHE);

cOpPMUPOBAHHOCTh YMEHHUSI OTIPEAETATh BHJI XUMHUYECKOW CBA3M B OpPraHUYECKUX
COeIMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

C(bOpMI/IpOBaHHOCTI) YMCHHA IPUMECHATL IIOJIOXKCECHHUA TCOPUU CTPOCHHUA OPraHHYCCKUX
BemecTB A. M. BYTJ'IepOBa JJIA O0OBSACHEHHS 3aBUCHMOCTH CBOMCTB B€IICCTB OT HUX COCTaBa U
CTPOCHHA,

chOpMUPOBAHHOCTh ~YMEHUU XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENCH Pa3NIUYHBIX KJIACCOB OPTaHUYECKIX BEIIECTB:
QJIKAaHOB, LUKJIOAIKAHOB, AJKEHOB, AJKaJWEHOB, AJKHHOB, apOMAaTHYECKHUX YTIIEBOJOPOJIOB,
CIUPTOB, AIbJAETH/IOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUI 1 aMUHOB, aMHUHOKHCIIOT, OETTKOB, YIIIeBOJOB (MOHO-, M- U TOJIHCAXapUI0B),
WUIIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXKIy HHUMH YypPaBHEHUSIMH COOTBETCTBYIOILIHUX
XUMUYECKUX PEaKIHii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYII;

C(I)OpMI/IpOBaHHOCTB YMCHHA NNOATBCPIKAATE HAa KOHKPCTHBIX IIpUMEpAX  XapaKTep
3aBUCHUMOCTH peaKHHOHHOﬁ CIIOCOOHOCTH OpraHUYCCKUX COCOUHEHUH OT KpaTHOCTH W THIIA
KOBAJICHTHOM CBS3U ((5' )51 TE'CBSISI/I), B3aMMHOT'O BJIUSAHUS aTOMOB U I'PYIIT aTOMOB B MOJICKYJIAX;

C(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKHU YIIIEBOJOPOJHOTO  CHIPbHS
(HedTh, TMPUPOAHBINA Ta3, yroijib), CIOCOObI €ro nepepaboTKH M MPAKTUYECKOe NMPUMEHEHUE
MPOIYKTOB MepepadoTKH;



c(hOPMHUPOBAHHOCTH BIIAJICHUSI CHCTEMOW 3HAHMH O EeCTECTBEHHO-HAYYHBIX METOJax
MO3HAHUSI — HAONIONCHWH, W3MEPCHUHU, MOJCIUPOBAHUH, OKCIEPUMEHTE (pEabHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHMUS;

chOPMHUPOBAHHOCTh ~ YMCHHSI ~ NPUMEHSTH OCHOBHBIC  ONEpAllMM  MBICIUTEIHHOU
NESITeIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIEHHE, CHCTEMAaTH3alUIO, BBISIBICHUE
MIPUYHUHHO-CJICICTBEHHBIX CBA3€U — JUISl U3YYEHHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIH;

c(OPMHUPOBAHHOCTH YMEHUI: BBISBISATH B3aUMOCBS3b XUMHUUECKUX 3HAHUN C TIOHATHIMH H
NPEJCTaBICHUSAMU JPYTHX €CTECTBEHHO-HAyYHBIX NPEIMETOB JUIs 0ojiee OCO3HAHHOTO
MIOHUMAaHMs CYIIHOCTH MAaTE€pPUaIbHOTO €JUHCTBA MUPA, UCHOJIb30BATh CUCTEMHbIE 3HAHUS IO
OpraHMYeCcKON XUMUU AJIsl OOBSICHEHUS] U MPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-

Hay4HYIO IIPUPOAY;

c(OpPMUPOBAHHOCTh YMEHHI: MPOBOJAUTh PACUYETHI 1O XUMHUYECKHUM (QopMmyldaM H
YpaBHEHUSAM XHMHUYECKUX PEaKIMUH C UCHOJb30BaHUEM (PHU3MUECKUX BEIMYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO HAXOXKACHUIO XUMHUUYECKON (POpMYibl BElIlecTBa MO M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHYECKUX 3JIEMEHTOB, IPOIYKTaM CrOpaHus, MJIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUU: MPOTHO3UPOBATH, aHAIM3UPOBATh M OIICHWBATH C TIO3UIUN
AKOJIOTUYECKOW O€30TMacHOCTH TOCHEICTBHS OBITOBOM M TMPOM3BOJCTBEHHOM JEATEIHHOCTH
YEJIOBEKa, CBS3aHHOW C TIepepadOTKOM BEIIECTB, HCIOJIL30BATh MOJYYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pElIeHUI MPOOJIeM B CUTYaLIUsX, CBSI3aHHBIX C XUMHUEH;

c(OpMUPOBAHHOCTh YMEHHUM: CAMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJAUTH XUMHUYECKHM
AKCIEPUMEHT (MOJy4YeHUE U U3yYeHUE CBOICTB OPraHUYECKUX BEUIECTB, KAUECTBEHHbIE PEAKIIUN
YTIEBOAOPOJOB PA3IUYHBIX KIJIACCOB M KHUCIOPOACOJECPXKAIIUX OPraHUYECKUX BEIIECTB,
pelleHne OHKCHEPUMEHTAJbHBIX 33Jad 10 pPAaclO3HABAHUIO OPraHUYEeCKHX BEIIECTB) C
coOnrofieHHeM TMpaBui 0e30MacHOrO  OOpalleHHs C  BEIIeCTBaMU U JIabOpaTOpPHBIM
obopynoBanueM, (GOpMYyIHpPOBATH II€JIb HCCIEIOBAHMS, MPEACTaBIATh B Pa3IU4HON (dopme
PE3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIA:

CO6J'IIOI[aTI> IIpaBuJia 35KOJIOTHYCCKHU uenecoo6pa3H0r0 IIOBCACHHA B 6BITy u pr,HOBOﬁ
ACATCIIbHOCTH B LCIAX COXpAaHCHHA CBOCTO 3I0pPOBbA, Oprx(anmeﬁ HpI/IPOI[HOﬁ Cpcabl U
JOCTHXKEHUS €€ YCTOI‘/'I‘{I/IBOFO Pa3BUTHA,

OCO3HaBaTb OIIACHOCTHb TOKCHYCCKOI'O HeﬁCTBHH Ha JKHUBBIC OPraHHU3MbI OHpe,I[eJ'IéHHBIX
OPraHn4YCCKuX BCUICCTB, IIOHUMAsA CMBICII ITOKA3aTCIIA HI[K,

AHAJIIN3UPOBATH I_IeJleC006pa3HOCTB IMPUMCHCHU OpPraHU4YCCKUX BCIICCTB B
MMPOMBIIIJIICHHOCTHU U B 6BITy C TOYKH 3pCHUS COOTHOLICHUA PUCK-TIOJIb3a,

c(OpPMUPOBAHHOCTh YMEHHUI: OCYIIECTBIISATh LIEICHANPABICHHBI TIOUCK XUMUYECKOM
uH(pOpMallUd B pa3jMYHBIX MCTOYHMKAX (HayyHas U ydeOHO-Hay4dHas JUTepaTypa, CpelacTBa
MaccoBoil uH(popmanuu, HHTepHET W JApyrue), KPUTHUYECKH aHATU3UPOBATH XUMHYECKYIO
nH(popMaInio, epepadbaTbiBaTh €€ U HCIOIh30BaTh B COOTBETCTBUH C TOCTaBICHHON y4eOHOU
3a7a4ei.



11 KJIACC

[IpenMerHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas XuMHsD
OTPAXKAIOT:

c(OPMHUPOBAHHOCTH MPECTABICHUI: O MAaTePHAIHHOM €IHMHCTBE MUPA, 3aKOHOMEPHOCTSIX
U T03HABAEMOCTH SIBJICHUW IPUPOJBI, O MECTE€ M 3HAYCHUU XMMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ poJii B 00EeCIeYeHNN YCTOMYMBOTO Pa3BUTHUS, B PELICHUH MPOOIEM SKOJIOTMUECKOH,
SHEPreTUYeCKOM W IMUIIEBONW 0€30MacHOCTH, B Pa3BUTHUM MEIULUHBI, CO3JAAHUU HOBBIX
MaTepUaIOB,  HOBBIX  HMCTOYHHMKOB  OJHEPrHM, B  OO0ECIIEYEHHWH  paAIMOHAIHHOTO
IIPUPO/IOII0JIL30BaHuUS, B (POPMUPOBAHUN MUPOBO33PEHUS U 00ILEH KyJIbTYphl UEIOBEKA, a TAKKE
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO U IIPUPOJIHON CPELE;

BJIAJICHUE CUCTEMOW XUMHYECKHMX 3HAHUH, KOTOpass BKIIOYAET: OCHOBOIOJArarouiue
TOHATUS — XUMHYECKUH DIIEMEHT, aTOM, PO aToMa, H30TOIIbI, JIEKTPOHHAsE 000JI0YKa aToMa, S-
, p-, d-atomHBIC OpOWTaNM, OCHOBHOE W BO30YKIEHHOE COCTOSHHS aToMa, THOPHIN3aIUs
aTOMHBIX OpOWTaJIe, WOH, MOJIEKYJa, BaJCHTHOCTb, AJIEKTPOOTPHUIATEIILHOCTh, CTENEHb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAINYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasT PeméTKa, XUMUYECKas pEeakius, PacTBOP, ICKTPOJHUTHI, HEIIEKTPOJIHUTHI,
ANIEKTPOJIUTAYECKAST ~ JTUCCOIMAIUS, CTEMEeHb JTUCCOIMAIlMH, BOJIOPOJHBIM  TOKAa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTEb, TEIUIOBOM 3((HEKT XUMHUECKON peakliy, CKOPOCTh XUMHUYECKOM
peakiuy, XUMHUYECKOE pPaBHOBECHE; TEOPUHM M 3aKOHBI (TEOpHs DIEKTPOJUTHUECKOUN
aucconuanuu, nepuonuueckuid 3akon JI.M. MenneneeBa, 3aKOH COXpPaHEHHMSI MAacChl BEIIECTB,
3aKOH COXPAaHEHUsI W MPEBpAIlCHUs SHEPTrUU MPU XUMUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIKAIIMEe B OCHOBE MOHUMAHMUS MPUUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC NPEACTABICHHUS O CTPOCHUU BEMIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIPHOM M  HAJIMOJIEKYJISIPHOM YpPOBHAX; NPEACTaBICHHS O MEXaHU3Max
XUMHYECKIX peakuuid, TEPMOJIMHAMUYECKUX
U KMHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHUsA, O XMMUYECKOM PAaBHOBECHH, PAaCTBOpax U
JTUCTIEPCHBIX CHUCTEMax; (DaKTOJIOTMYECKHUE CBEICHHUS O CBOMCTBAaX, COCTaBe, IMOJIYYCHUH U
0€301acHOM HCIIOJIb30BAaHUU BaKHEHUITUX HEOPTAaHMYECKHX BEIIECTB B OBITY M MPAKTHYECKOM
JESATETHPHOCTH YeJIOBEKa, OOIMX HAYYHBIX MIPUHIIAIIAX XUMHUUYECKOTO TIPOMU3BOJICTBA;

chOopMUPOBAHHOCTh YMEHHUIA: BBISBIISATH XapaKTepHbIE IpU3HAKT
MOHATHH, YCTAHABIMBATh UX  B3aUMOCBS3b, UCIOJIH30BAaTh COOTBETCTBYIOIIUE TMOHATHS IpU
OTHCAHWU HEOPraHUYECKUX BEIIECTB U UX MPEBPAIICHHUIA;

c(OpPMUPOBAHHOCTh YMEHHUS MCIIONb30BaTh XUMHUYECKYIO CHUMBOJHKY JJIS COCTAaBJICHUS
dbopMyn BelIeCTB M ypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHalibHbIE Ha3BaHUS OTACIHHBIX BEIIECTB;

C(I)OpMI/IpOBaHHOCTB YMEHHA ONIPEACIIATh BAJICHTHOCTE U CTCIICHb OKUCIICHUA XUMHWYCCKUX
OJICMCHTOB B COCOAMHCHUAX, BHUJ XHUMHYECKOM CBSI3U (KOBaJIeHTHaH, HOHHAas, MCETAJIMYCCKasd,
BO,Z[OpO,[[HaH), THII KpHCTaHHquCKOﬁ pCH_IéTKI/I KOHKPCTHOT'O BCIICCTBA,

C(I)OpMI/IpOBaHHOCTB YMCHUA OOBSCHAThL 3aBHCHMOCTb CBOICTB BCIICCTB OT BHIA
XUMHUYECKOM CBS3U M THUIIA KpPICTElJ'IJ'IPI‘-ICCKOﬁ peHIéTKI/I, OOMEHHBIH H IlOHOpHO-&KI.ICHTOpHBIfI
MCXaHU3MBbI 06pa30BaHI/I}I KOBaJICHTHOM CBs3U,



c(OPMHUPOBAHHOCTh YMEHHH: KIaCCU(UIIUPOBATh: HEOPraHMYECKHE BEIIECTBA IO UX
COCTaBY, XUMUYECKUE PEAKIMHU IO PAJIMYHBIM IPU3HAKaM (YUCIy M COCTaBY PEarupyrolIux
BEIIECTB, TEIJIOBOMY J3(deKrTy peakuuu, H3MEHEHHIO CTENEHEeW OKHUCICHHS 3JIEMEHTOB,
00paTUMOCTH, Y4YacCTHUIO KaTajau3aropa W JpPYrue); CaMOCTOSTEIbHO BHIOMPATh OCHOBAHUS H
KPUTEPHH IS KJIacCU(UKAIIMH NU3Y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIHii;

C(OPMHUPOBAHHOCTh ~ YMEHHS PAcKphIBaTh  CMBICI  IEpHOAWYEecKoro  3akoHa  JI.
W. MenzneneeBa W JEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO U
IIPOrHOCTUYECKYIO (PYHKUINU;

c(OPMHUPOBAHHOCTh YMEHHI: XapaKTEPHU30BATh JIEKTPOHHOE CTPOCHUE aTOMOB W MOHOB
XMUMHMUYECKUX  DJIEMEHTOB  IEpBOro—4eTBEPTOro  mnepuojoB llepuoanyeckoil  cucremsl
JI.1. MenzaeneeBa, HCHONB3Yysl TOHATUSA («OHEPreTUYECKHE YPOBHH», («OHEPreTHYECKUE
HOJypOBHM», «S-, P-, 0-aTOMHBIE OpOUTANIN», OCHOBHOE M BO3OYKIEHHOE DHEPrEeTHYECKHE
COCTOSIHUSI aTOMa»; OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U
UX coeauHeHuM no mnepuojam u rpynnam Ilepmommyeckoit cucremsl [l M. Menneneesa,
BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

cOpPMUPOBAHHOCTh ~ YMEHMI: XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBa BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPKAATh CYILIECTBOBAHUE T'€HETUYECKOW CBSI3U
MEX1y HEOPTraHUYECKUMU BEIIECTBAMHU C IOMOIIBbIO YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX
peaKkumii;

c(OpMUPOBAHHOCTh YMEHHUS PAaCKPBIBATh CYIIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OanaHca ATHUX PEaKIUi; peaKIuidi MOHHOTO
oOMeHa MyTéM COCTaBJIEHUS MX IMOJHBIX M COKpAlIEHHBIX HOHHBIX YpPaBHEHMI; peaKIHii
TUAPOJIN3A; PeaKIuil KoMIiekcooOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILJIEKCOB LMHKA U
ATIOMUHHS);

c(OPMUPOBAHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX
peakiuii ¢ y4€TOM HX OHHEPreTHUECKUX XapaKTEepPUCTUK, XapaKTep H3MEHEHHs] CKOPOCTU
XMMHYECKON peaKkiuu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TaKKE XapakTep CMEIIeHUs
XMMHUYECKOTO PaBHOBECHS IO BIUSHUEM BHEIIHUX Bo3aeicTBull (npuniwmn Jle [larensbe);

C(bOpMI/IpOBaHHOCTI) YMECHHA XapaKTCpPU30BaTh XUMHUYCCKUEC pCaKHH, JICKAIIHUE B OCHOBC
IMPOMBIINIJICHHOT'O  MMOJIYYCHUA CepHOfl KHUCJIO0ThI, aMMMHAKa, O6H_II/IC HAYYHBIC TIPUHIUIIbBI
XUMHUYCCKUX IIPOU3BOACTB, HeHeCOO6pa3HOCTL IMPUMCHCHHA HCOPraHNMYCCKHUX BCHICCTB B
IIPOMBIIIJICHHOCTHU U B 6LITy C TOYKHU 3pCHUS COOTHOIICHUA PHUCK-II0JIb34a,

c(hOpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAaHUI O METOJIaX HAyYHOTO MO3HAHMS SBICHHIM
OpUpPOAbl — HAOMIOJEHHE, W3MEpEeHUE, MOJAETUPOBAaHUE, OJKCIEPUMEHT (peallbHbli U
MBICIICHHBII), MCHOJB3YEMBIX B €CTECTBEHHBIX HAayKax, yYMEHUS MPUMEHSTH OTH 3HAHHS TIpU
OKCMEPUMEHTAIbHOM UCCICJOBAaHUHM BEHIECTB M JUIsI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
HMMEIOIINX MECTO B MIPUPOJIE, MPAKTUYECKOH IEATETbHOCTH YeJIOBEKAa U B IOBCEHEBHOM KU3HMU;

C(I)OpMI/IpOBaHHOCTB YMCHHS BBIABJIATH B3aUMOCBA3bL XUMHUYCCKHUX 3HAHUM C MOHATUSIMU U
NpEACTAaBJICHUAMU JOPYIrUX CCTCCTBCHHO-HAYYHBLIX MPEAMCETOB I 0oJlee  OCO3HAHHOIO
MMOHUMAHUA MATCPUAJIBHOTO CIMHCTBA MHUPA,

C(bOpMHpOBaHHOCTB YMCHHA TPOBOANUTDH paC‘-IéTLIZ C HCIOJb30BaHHEM MOHITHUM «MaccoBas
AO0JIA BCUICCTBA B PACTBOPE» U «MOJISIpHAA KOHUOCHTpALIUA», MACChl BEIICCTBA WA 00bEMa rasa



10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OJHOTO M3 YUACTBYIOUIMX B PEAKIIUU
BEIIECTB; TEIJIOBOTO 3(pdeKTa peakiuu; 3Ha4eHUsT BOJIOPOJHOTO TIOKA3aTelsl paCTBOPOB KUCIOT
M IIeJoYeid ¢ M3BECTHOH CTENEHBIO JAMCCOIMAIMM, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJAYKTa PEaKIMH, €CJId OJHO U3 UCXOJHBIX BEIECTB JIaHO B BHJIE PACTBOpPA C ONpPEACIEHHON
MacCOBOM JIOJIe pPacTBOPEHHOTO BEIIECTBA WM JaHO B HM30BITKE (MMEET MPUMECH); OJIU
BBIXOJIa MPOJIyKTa peakuu; OOBbEMHBIX OTHOLLIEHUH ra30B;

c(OPMHUPOBAHHOCTh YMEHHUMW: CAMOCTOSITENIbHO IUIAHUPOBATH M TPOBOJUTH XUMUYCCKHIA
SKCTIEPUMEHT (IIPOBEACHUE PEAKIINN HOHHOTO OOMEHa, MOITBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEIECTB, ONPEANICHIE CPEAbl PACTBOPOB BEIIECTB C MIOMOIIBIO HHANKATOPOB,
W3yYeHHE BIUSHUS pa3IUYHBIX (AKTOPOB HAa CKOPOCTh XHMHYECKOW pPEaKIUH, peIIeHUe
IKCTIEPUMEHTANIBHBIX 33/1a4 10 TemaM «Metamuib» n «Hemeramisl») ¢ coOMOAEHHEM MPABUIT
0e3omacHOro oOpalieHusi ¢ BenlecTBaMu U J1abOopaTOpHBIM 00OpynOBaHUEM, (POPMYIHPOBATH
[eNb WCCIENOBAaHMSA, TPEJACTABIATh B pa3IMYHON (QopMe pe3ynabTaThl HSKCIEPUMEHTA,
AHAJIIM3UPOBATE U OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTh YMEHHI1: COOIOIaTh MPaBUIa TOJIb30BAHUS XUMHYECKOW MOCYA0U U
abopaTOpHBIM 00OPYIOBaHUEM, OOpaIEHUs C BEIIECTBAMHU B COOTBETCTBUU C WHCTPYKIHMSIMHU
10 BBIMOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OTBITOB, JKOJOTHYECKH IIEJIeCO00pa3HOTO
MOBEJICHNUsT B OBITY W TPYIOBOHW JACSITEIBHOCTH B IESIX COXPAHEHHsS] CBOETO 30POBBS,
OKpyKaromen MPUPOIHOMN cpenbl 51 JIOCTHKEHHUS eé YCTOWYUBOTO
pPa3BUTHSA, OCO3HABATh OMACHOCTh ~ TOKCHYECKOTO  JICMCTBUSI  HAa  JKUBBIE  OPraHU3MBI
ONpeAEIEHHBIX HEOPTaHUYECKUX BEIIECTB, TOHMMAas cMmbIci nokaszatens [1/K;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATH IICJICHANPABICHHBIA TMOUCK XUMUYECKOU
nH(popMalUK B pa3iMYHBIX MCTOYHMKAX (HayyHas U ydeOHO-Hay4Has JUTepaTypa, CpelcTBa
MaccoBoil uHbpopmanuu, WHTEepHET M Jpyrue), KpPUTUYECKH aHaJIM3UPOBATh XUMHYECKYIO
nHpopManuro, rnepepadaTeiBaTh €€ W MCIOJIb30BaTh B COOTBETCTBHH C TOCTABJIICHHOW Y4eOHOM
3a7a4en.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOCHHS OPTaHMUECKHUX coeqnHeHU A. M 14 1 bubmmorera [JOK
' P P A T https://m.eds00.ru/d69df650
byrneposa
Hroro no pazneny 14 1
Pasznes 2. YriieBoaopoanbl
21 [IpenenpHbIE YrIIeBOAOPOIBI — AJKAHBI, 8 1 bubnuoreka [IOK
' HUKJIOATTKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 17 1 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8 1
POMATHHCCKHE YIJICBOAOPOAEI (apeHB) https://m.edsoo.ru/d69df650
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 5 bubnunoreka [JOK
' nepepaboTKa https://m.eds00.ru/d69df650
2.5 l"aioreHnIpon3BOAHBIC YTIIEBOIOPOIOB 2 bubmmorexa [JOK
' P A y AOpoR https://m.edso0.ru/d69df650
Hroro no paszneny 37 3 1
Paspnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJuHEeHNs
bu6mmoreka [JOK
3.1 ) 13 1 1
Criupret. deron https://m.edso0.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

bubmuoreka [JOK

2 .K . 24
3 keToHbI. KapOoHOBBIC KUCHOTHL. CIIOXKHBIC httos://m.edsoo.ru/d69df650
a¢upsl. XKups
bubmmoreka [{OK
. 4
33 YraeBOzE! https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyecKkue coeIMHeHUus
bubmmoreka [{OK
4.1 AMUHBI. AMUHOKHUCIIOTHI. benkn 8 https://m.edso0.ru/d69df650
Hroro mo pazueny 8
Pa3znea S. BoicokoMoJieKyJIsipHbIe COeUHEHUS
5.1 BricokoMoIeKyIsIpHBIE COSTMHEHUSI 2 bubmorexa [TOK
' YIAp A https://m.edso0.ru/d69df650
Hroro mo pazgeny 2
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11 KVIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nudpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [leprogudecknii 3aK0H 1
P pHoA bubmmoreka [{OK
11 [Iepnoanueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 9 1 bubmuotexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 25 1 3
HMITACCKHE peakitin https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 43
Pa3znen 2. Heoprannueckasi xumusi
2.1 Kitacchl HeopraHU4ecKux COeTMHEHUMA 11
bu6mmoreka [JOK
2.2 M 18 1 2
CTaLIH https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.3 H 19 1 3
eMETATIb! https://m.edsoo.ru/2dd57f24
Utoro no pazneny 48
Pa3pen 3. Xumus u ;Ku3HL
Merto1bl TO3HAHUS B XUMUU. XUMUS U bubnmuoreka [JOK
3.1 2
KU3Hb https://m.edsoo.ru/2dd57f24
3.2 Pemienne pacueTHbIX 3a/1a4 9 1



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

Hroro no pazneny

11
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102




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipeamer u 3HaueHue
OpraHUYeCKON XUMHUH,
1 npe CTaBJIEHUE O 1 brbmmorexa [OK
et https://m.eds00.ru/3686e6f5
MHOT000pa3uu OpraHnYecKuX
COoeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
neposia (OCHOBHOE U
2 1}31236p 3 él({Hoe COCTOSTHHSI) 1 Bu6nmorexa [JOK
A ' https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOKHOCTH
aToMa yriepoja
Teopust ctpoeHust
3 OPraHUYECKUX COCTMHCHUH A 1 bubmmorexa [JOK
p A ) https://m.edsoo.ru/9e595ch8
M. byrneposa
4 Knaccudukanus opranndeckux 1 bubnuorexa [JOK
COEqUHEHNN https://m.edsoo.ru/8d39f5c8
5 Knaccudukanuys opranndeckux 1 bubnunoreka [JOK
COEIUHEHUN https://m.edsoo.ru/b0e61661
5 IIpuHLHIIEI HOMEHKIIATYPBI 1 bubnuorexa [IOK
OPraHUYeCKUX COECIMHEHUN https://m.edsoo.ru/c212dd21
7 [IpyHIMIIBI HOMEHKIIATYPBI 1 bubnuoreka [IOK
OPraHUYEeCKUX COCIMHEHUN https://m.edsoo.ru/ba5706aa
8 Bunsl uzomepun 1 bu6mmoreka [JOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa

https://m.edsoo.ru/87a37cab

9 Buer uzomepun bubmorexa HOK
8 p https://m.edso00.ru/25a14636
10 Krnaccudukarus peaxiuii B bubmmoreka [JOK
OPraHU4eCKO XUMHH https://m.edso0.ru/3137711c
11 Krnaccudukarus peaximii B bubmmoreka [JOK
OPraHN4eCKO XUMHH https://m.edso00.ru/259b0a5b
Pemenne 3a1a4y Ha BBIBO/I
12 MOJIEKYISIPHBIX (POpMYIT brbmmorexa [OK
yap pMY https://m.eds00.ru/156730d2
BEIIECTB
Pemenue 3ama4 Ha BEIBOJ
13 MOJIEKYJISIPHBIX (OPMYIT Bubnmorexa [IOK
yiap pMY https://m.edsoo.ru/bf84d8eb
BEIIECTB
14 BxoHOM MOHUTOPHUHT Ka4eCcTBa bu6moreka [IOK
00y4eHHOCTH https://m.edsoo.ru/273b0ale
Crpoenue, TOMOJIOTHYECKUIA
15 s 1 HOMEHKJIATYPa alIKaHOB bubmmorexa TTOK
AR P ’ https://m.edso0.ru/21069ccd
H3omepust ajikaHOB.
bu6mmoreka [JOK
16 C o
TTOCODBL NOJLYHCHI ATKAHOB https://m.eds00.ru/665dc058
dusznueckue U XUMHUYECKUE
. bubmuoreka [JOK
17 CBOMCTBA aJIKAHOB.
https://m.edso0.ru/0941eed8
[IpuMeHeHHe aKaHOB.
dusznueckue U XUMHYECKUE
18 CBOIICTBA aJIKAaHOB bubmnorexa [IOK
' https://m.edsoo.ru/e9ea9921
[IpumeHeHne aaKaHOB.
19 dOu3ndecKue U XUMUYECKHE bu6mmoreka [JOK

CBOMCTBA aJIKaHOB.

https://m.edsoo.ru/e9ea9921



https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921

[IpuMeHeHne anKaHoB.

Crtpoenue, TOMOJIOTHYECKUE

20 SITBI, HOMEHKJIIATYPa, H30MEPHUS bubnmorexa LOK
PAIBL, ypa, p https://m.edso0.ru/04298c0a
[IUKIIOAIKAHOB
21 CriocoOsI MMoTydeHus1, CBOMCTBA bubnuotexa [JOK
Y IPUMEHEHHE [IUKIIOATKAaHOB https://m.edsoo.ru/e561253d
29 KonTponsnas pabora no teme bubnuorexa [JOK
«IIpenenbHple YrieBOIOPOIBD) https://m.edsoo.ru/1aa81660
AJKEHBI: TOMOJIOTHYECKHN psL,
oOmras dhopmyia,
23 HOMeHK(.]b;aE ya AIIEKTPOHHOE U brbmorexa [TOK
ypa, p https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, U30MEPHS
bu6moreka [IOK
24 CriocoOpl MOTyYeHHS ATKEHOB
e https://m.eds00.ru/23493a93
dusndecKkrue 1 XHMUIECKHE
25 CBOMCTBA aJIKCHOB Bubmmorexa [IOK
’ https://m.edsoo.ru/7b1c48da
[IpumeneHue anKkeHoB
du3nvecKrue 1 XHMUUYECKHE
. bu6mmoreka [JOK
26 CBOMCTBA aJIKCHOB.
https://m.edsoo.ru/a6f9alea
[IpumeHeHne anKeHoB.
[IpakTuueckas padota
27 "[Tonyuenue FTUICHA U bubmorexa HOK
i N https://m.edsoo.ru/5db8e526
HCCIIEI0BAaHUE €r0 CBOIMCTB
28 B3anMocBs3b yrieBogopoaoB
Pemrenne 3a1a4 Ha BEIBOJ
. . bubmuoreka [JOK
29 MOJIEKYJISIPHON M CTPYKTYPHOM

(hopMyIbI BelecTBa

https://m.edsoo.ru/6f717d09



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/6f717d09

CrtpoeHnue, roMOJIOrHYeCKUi

30 psi, HOMEHKJIATypa U U30MEpHs Bubmnotexa LIOK
https://m.edsoo.ru/a92a7094
AJIKHHOB
CrniocoOsbI moryyeHus,
¢bu3nvecKre 1 XUMHUECKUE bubnuorexa [JOK

31 .

CBOMCTBA aJIKWHOB. https://m.edsoo.ru/a44alaed
[IpuMeHeHne aKMHOB
CriocoObl nostydeHus,

39 (uznueckue 1 XuMU4ecKHue bubnuorexa [JOK
CBOMCTBA aJIKWHOB. https://m.edsoo.ru/a44alaed
[IpuMeHeHne aTKUHOB.

33 B3auMocCBs3b yIIIeBOI0pOI0B bubmmorexa TTOK

https://m.edsoo.ru/d5018a54
Pemenune pacu€rHbIx 3a1a4 Ha

34 ONPEEIICHUE MOJIEKYIISIPHOM U bubnuoreka [IOK
CTPYKTYPHOU (hOpMYIIbI https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIEeCTBA
KonTtponpHas padoTa o teme

35 «HenpenensHbie
YTIIEBOIOPOIBI
Knaccudukanus, crpoenue,

36 HOMEHKJIATypa U U30MEpHUs bubmotera [JOK

https://m.edsoo.ru/53461a2c
aJIKaJINCHOB

37 CrniocoObl nostyyeHusl, CBOMcTBa bubnuorexa [IOK
Y IPUMEHEHUE AJIKAJUEHOB. https://m.edso0.ru/69b3398b

38 B3anMocBs3b yrieBogopoaoB bubmorexa LIOK

https://m.eds00.ru/69b3398b

39 O000I11IeHNE U CUCTEMATH3ALIHS bubmorexa [IOK

https://m.edsoo0.ru/21f9de78



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

3HAHUI

Crtpoenue, roMoJIOrH4eCKuit

40 PSAl M1 HOMEHKJIATypa apeHOB. bubmorexa HOK
https://m.edsoo0.ru/82b4d759
N3omepus apeHoB
bu6mmoreka [IOK
4 (Cmocodet nofyeHus apeHos https://m.edsoo0.ru/82b4d759
. bubnuotexa [JOK
42 Cofictsa Gersona https://m.edso0.ru/20e89{22
43 CBoiicTBa TOMOJIOTOB O€H30J1a. bubnuotexa [JOK
[IpumeHnenne apeHoOB https://m.edso0.ru/95c9e298
44 B3anmocBs3b yriieBogopo10B bubmorexa LOK
https://m.edsoo.ru/df04c5cd
45 [IpoBepounas padoTa o Teme bubnuoreka [JOK
«ApEHBI» https://m.edso0.ru/26ee34fe
Ypox 06001eHNST 1
46 CUCTEMATHU3AINY 3HAHUN 110 bubmmorexa LOK
https://m.edso0.ru/484100000000000
Teme «YTIEBOIOPOIbI»
[IpoMexxyTOYHBIIT MOHUTOPUHT
47 KadecTBa 00y4EeHHOCTH. bubnuoreka [JOK
KonTtponpHas padoTa o teme https://m.edsoo.ru/c2c788b2
"YraeBomopoasr".
[IpupoaHbIii ra3 v MOMYTHBIN
48 H:(bfm{ﬂoﬁ ras. He(bTL.YT bubmmorexa [JOK
https://m.edsoo.ru/ee4d84aa
[TepepaboTka HEDTH
KameHHbI11 yros.
49 [IpombinuieHHast nepepaboTka Bubmmorexa LIOK
https://m.edsoo.ru/d12e567d
KaMEHHOTO YTJISL.
50 I"anmoreHnponsBoIHbIE bubnuorexa [IOK
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YIJIEBOJIOPOJIOB: SJIEKTPOHHOE
CTPOCHHE, PEAKIINHU 3aMEIICHHS

https://m.edsoo.ru/2ce726f8

JeicTBue menoyveit Ha

raJJIOr€HIIpoOUu3BOAHBIC
51 yTJ1€BOI0POIOB. bubnuorexa [JOK
B3anmonericteue https://m.edso0.ru/037ca5f9
AUTAJIOT€HAJIKAHOB C MaroHuem u
I[IUHKOM.
Knaccudukanus, ctpoenue u
52 HOMEHKJIaTypa CITUPTOB bubmmorexa [OK
M PTOB. https://m.edsoo.ru/c77ddf4c
N3omepus ciupTos.
53 CrocoObI MoTydeHus CIIUPTOB. bubnuotexa [JOK
CBoiicTBa CIUPTOB. https://m.edsoo.ru/fd0ced09
54 CrocoObI MoTy4eHus! CIIUPTOB. bubnuoreka [IOK
CBolicTBa CITUPTOB. https://m.edsoo.ru/fd0Oced09
[Ipumenenue cnupToB.
55 OTtnenbHBIE MTPEICTAaBUTENN bubamorera LHOK
g pel https://m.edso0.ru/1810ch9b
AJIKAaHOJIOB
bu6mmoreka [JOK
o0 MHOroaTOMHbIC CIHPTS https://m.edsoo.ru/b139beaa
57 [IpoBepounas pabora 1o Teme bubnuoreka [JOK
«CupTh» https://m.edsoo.ru/c887425c
58 CrpoeHue, HOMEHKIATypa U bubnunoreka [JOK
n3omepust GeHOJIOB https://m.edsoo.ru/a393baa9
bu6mmoreka [JOK
59 C 0
H0COOBI oMy HeHHs (peH0N0B https://m.edsoo0.ru/520d1c51
60 CBoiicTBa (heHOJI0B Bubmmorexa LIOK

https://m.edsoo.ru/fecOb113
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bubnuoreka [IOK

61 Cpofictsa deronon https://m.edsoo.ru/fecOb113
62 [IpakTuyeckas pabora bubmmoreka [IOK
"HccnenoBanue cBOMCTB https://m.edso0.ru/700cc87b
CIIUPTOB U (PEeHOJIOB".
KonTtponsHas padoTa o teme
63 «uapokcmiicoaepxamme brbmmorexa [OK
https://m.edso0.ru/40e6e0e9
OpraHWYECKUE BEIICCTBA»
B3anMocBsI3b yIi1€BOIOPOIOB U
64 FI/I)IpOKCI/IJ'ICOJIyerp)KaIHI/D? bubmmorexa TOK
https://m.edsoo.ru/bb31be71
OpPraHWYECKUX BEIIECTB.
65 AJbIeTH bl TOMOJOTHYECKUN bu6moreka [IOK
pAll, ©U30MEPHUsI U HOMEHKJIaTypa https://m.eds00.ru/83a08773
66 CriocoOsI moTydeHust bubnuoreka [JOK
albIETUIOB https://m.edso0.ru/0d162d9d
67 CBolicTBa M1 MPUMEHEHUE bubnuoreka [IOK
albIETUIOB https://m.edsoo.ru/7c065c9d
68 KeTonbl: roMosioruueckuit psia, bubmuoreka [JOK
HU30MEpHU U HOMEHKJIaTypa. https://m.edsoo.ru/adfffe6d
bubmuoreka [JOK
69 Cn1ocodst mostyueHus KeToROB https://m.edsoo.ru/ad6b94b2
70 CBoiicTBa U IpUMEHEHUE
KETOHOB
[IpakTuueckas pabota
71 "[lony4eHne anbIeruioB u bubnuoreka [IOK

KETOHOB U MCCJIEIOBAHUE UX
CcBOMCTB"

https://m.edso0.ru/486671fb
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KonTtposnsHas paboTa o teme

bubmuoreka [IOK

72 «KapOoHWIbHBIE COSANHEHUS https://m.edsoo.ru/a19c5b98
B3anmocBs3b yriieBoa0poa0B,

73 TUAPOKCHICOACPKALIUX bubnuorexa [IOK
OPraHUYEeCKHUX BEIIECTB, https://m.eds00.ru/b0331922
aJIBJIETUIOB U KETOHOB
B3anmocBs3b yriieBoaopoa0B,

74 TUAPOKCHICOAECPKALIUX bubnuorexa [JOK
OpPraHUYECKUX BEUIECTB, https://m.eds00.ru/3c566565
aJTBJICTUIOB U KETOHOB
KapGoHoBBIE KUCTOTHI:

75 KJaccuukanus, CTpoeHHE, brbmorexa [IOK

https://m.eds00.ru/56790c96
HOMEHKJIaTypa U U30MEPHUsI

76 CriocoOsI moTydeHust
KapOOHOBBIX KHCIIOT
CBolicTBa mpeAenbHbBIX

77 OJJHOOCHOBHBIX KapOOHOBBIX bubmmorexa LOK

https://m.edsoo.ru/f8eaf2eb
KHCIIOT
Baxwueiimve npeacraBuTesu
78 KapOOHOBBIX KHCIIOT U MX bubmmorexa [JOK
https://m.edsoo.ru/b4bdda2d
MIPUMEHEHHE

79 Conu kapOOHOBBIX KUCIOT. bubnuoreka [JOK
Mpbuia https://m.edsoo.ru/5e61122d

bubmuoreka [JOK

80 Cosiibie >pHpet https://m.edsoo.ru/eb0384e7

bu6mmoreka [JOK

81 Boctat 1 kpot https://m.edsoo.ru/72a04508

82 IIpounsBoHbBIE KAPOOHOBBIX bubnuorexa [IOK
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KHUCJIOT

https://m.edso00.ru/6216e766

[IpakTtuyeckas pabora
"HccenoBannue CBOMCTB

bu6mmoreka [IOK

83
KapOOHOBBIX KUCIIOT U MX https://m.edsoo.ru/7fde47ef
MPOU3BOIHBIX"

84 KonTtposnsHas paboTa o teme bubmorexa [IOK
«KapOokcuibHbIe COETMHEHUS https://m.edso00.ru/08d4364c
B3anMmocBs3b yririeBoJ0po 0B 1

85 KHUCJIO onconeyr mamnxp bubnmorexa LOK

p p https://m.edsoo.ru/42c6678e
OpPraHWYECKUX BEIIECTB
B3anMocBsI3b yIi1€BOIOPOIOB U
86 KHACJIOPOICO eyr Ka I/JIIX P bubmmorexa TIOK
POACOACpHAILL https://m.edsoo.ru/efa7e6ca
OpPraHWYECKUX BEIIECTB
Ypox 060011eHNST 1
87 CUCTEMATH3AINY 3HAHUN 110 bubmmorexa LOK
H https://m.edsoo.ru/1bc5cf80
KapOOKCHIIbHBIM COCIMHCHUSM
VYpok 00001eHns u
88 CIfCTeMaTI/ISa WY 3HAHUHU 110 bubnorexa [IOK
H https://m.edsoo.ru/39cd21f1
KapOOKCHIIbHBIM COCIMHECHUSAM
VYTIeBObl: CTPOCHHUE U
89 KJaccuukaiys, CBOMCTBa U bubmorexa HOK
L, https://m.edso0.ru/d1773e80
HU30MEpHS
KoHuTposbHas padoTa 1o
90 KHACJIOPOACOAEPKALLIUM Eubmorexa HOK
pPoACOAEpHatil https://m.edsoo.ru/77df705a
OpraHHYECKUM BEUIECTBAM
Ypok 06001eHNs 1
P n N bubmuoreka [JOK
91 CHUCTEMAaTHU3alMU 3HAHUH 110

KHCIIOPOICOAEPKALUM

https://m.edsoo.ru/429e9899
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OpraHn4€CKrUM BCIICCTBAM

[IpakTtuyeckas pabora

bu6mmoreka [IOK

%2 "HCCHGHOB,?HHG coonety https://m.edso0.ru/6237306d
yIIeBOJIOB".

AMUHBL: KTaccuduKanms,

93 CTPOCHHE, U30MEPH, bubnuotexa [JOK
HOMEHKJIaTypa U CIIOCOOBI https://m.edsoo.ru/521d1431
TTOJTydeHUS

94 CBoiicTBa U IpUMEHEHUE bubnuotexa [JOK
aMHHOB https://m.edsoo.ru/8e3c02d1
AmuHOKHUCIOTH: CTpoeHHeE,

95 KJTacCH(UKAIUsI, HOMEHKIIATypa Bubnmorexa [IOK

https://m.edsoo.ru/bde3fdf6
Y TIOJTy9CHHUE
CBolicTBa M MPUMEHEHUE

96 AMHHOKHCIIOT bubmorexa [IOK

https://m.edsoo.ru/ce561bc7

97 HTtOoroBblii MOHUTOPHUHT bubnuoreka [JOK
KadecTBa 3HAHUN 00YJaronIuXcs https://m.edso0.ru/5963a601

98 benku n Hykneunossie bubnuoreka [JOK
KHUCJIOTBI https://m.edsoo.ru/7aa63ebd
B3aumocBs3b yriieBo0poi0B,

99 KHCJIOPOJICOACPIKAITUX U bubmuoreka [JOK
a30TCOJIepIKAIINX https://m.edsoo.ru/82242e0f
OPraHUYECKHUX BEIIECTB.

[IpakTnueckas pabora
100 "Unentuduxarms bubmorexa LIOK

OpraHMYECKUX BEIECTB'.

https://m.edsoo.ru/246103ec
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AHanu3 KOHTPOJIBHOM pabOTHI.

PabGora naj omnOKamu. bu6moreka [JOK
101 1
BricokoMonexysspHbIe https://m.edsoo.ru/3aebd77a
COEIMHEHUs
102 BricokoMonexysspHbIe 1 bubnuorexa [JOK
COCIMHEHUS https://m.edsoo.ru/6a22b1e8
OBIIEE KOJIMYECTBO YACOB 110 102

[TPOTPAMME
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11 KVIACC

KoaunyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [IOK
XUMHYEeCKHH dJIeMeHT. M30TOTIBI https://m.edsoo0.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI04eK 1 bubnnorexa [JOK
aTOMOB, KBAaHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
Knaccudukanus xumuaeckux
3 3IIEMEHTOB (S-, p-, d-, f-amemenTsI). 1 bubmuorexa IIOK
Pacnpenenenue 3neKTpoOHOB MO https://m.edso0.ru/61294af9
ATOMHBIM OPOHTAJISM.
OneKTPOHHbBIE KOH(PUTYpALIMK aTOMOB
P Quryp bu6mmoreka [IOK
4 9JIEMEHTOB B OCHOBHOM H 1
https://m.edsoo.ru/f5f750fe
BO30YXJICHHOM COCTOSTHUHU
5 DIeKTPOHHBIC KOH(PUTYpAITUU HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://m.eds00.ru/8149e846
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
bu6mmoreka [IOK
6 XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX 1
https://m.edsoo.ru/a0764b24
MMM MPOCTBIX U CJIIOKHBIX BEILIECTB
bubmuoreka [JOK
7 BaneHTHOCTD U CTEIEHh OKUCIIEHUS 1
https://m.eds00.ru/16957c01
8 Pemenne 3amanuit EI'D. 3amanns 1, 2, 1 bu6mmoreka [JOK
3 https://m.edso0.ru/f8468927
9 BxoaHO#1 MOHUTOPUHT KauecTBa 1 1 bu6mmoreka [JOK
3HaHMI 00yUaroIUXCA https://m.edsoo.ru/8fad2942
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10 Bunsl xumudeckoii cssa3u. MonHas bubmuoreka [JOK
CBSI3b https://m.edsoo.ru/5a8072af
bubmmoreka [{OK
1 Koparenrhast cssb https://m.edsoo.ru/3d2ca093
12 Meramueckasi 1 BOJOPOIHAS CBS3U bubmorexa HOK
https://m.edso0.ru/8c66b12a
BemectBa MoOJIEKyISIpHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHUS. THIIbI bubnuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BCIICCTB
bu6moreka [IOK
14 KomuiexcHte coeHeRTLA https://m.edsoo.ru/da2c70e4
[IpakTnueckas padota "[lonyuenue
15 KOMILJIEKCHBIX OPraHUYECKHUX U bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUN U https://m.edsoo.ru/e9ccdd8d
HCCIIEIOBAaHME NX CBOHUCTB"
Ypok 0000IIIeHUS U CHCTEMAaTH3aIHHN
16 3HI;HI/II71 10 ];lCMC «XuMHYecKas CBLSIIBB u bubmorexa HOK
https://m.edso0.ru/328e653a
CTPOCHHE BEIICCTBAY
. bu6mmoreka [JOK
17 Pemenue 3aganuii EI'D. 3ananue 4 htts://m.edso0.ru/785e0ab4
KonTtponbHas padoTa o teme
18 «XHUMHUYECKask CBSI3b U CTPOCHHUE bubmmorexa [IOK
https://m.edsoo.ru/bfe108d
BCIIICCTBAY
JlucriepcHbIe CUCTEMBI U UX
19 kiaccugukaus. PactBopsl. bubnuoreka [IOK

KoH1eHTpauus pacTBOpOB U CIIOCOObI
€€ BBIPAXKCHUS

https://m.edsoo.ru/8d2c6a3a
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PactBopumocTs. Pemenue pacueTHbIX

20 3a71a4 C MCIIOJIb30BAHMUEM TOHITHUS bubmorexa LIOK
" 8 " https://m.edsoo.ru/70a60aa4
PactBopumocTs".
PactBopumMocTs. Pemenune pacueTHbIX
21 3a7la4 C UCIIOJIb30BAHUEM ITOHITHS bubmorexa HOK
" 8 " https://m.eds00.ru/6335cdd2
PactBopumocTs".
MaccosBas gois. Pemenne 3aga4 ¢
22 HCIIOJIL30BAHUEM ITOHITHS «MaccoBast bubmmorexa [TOK
https://m.edsoo.ru/d1db86da
TIOJIS.
bu6moreka [IOK
23 P i EI'D. 3 26
CHICHHE 3a]IaHiH adanie https://m.edso0.ru/87b13954
24 Knaccudukanust XuMuueckux peakiuia
25 Pemenne 3amanuii EI'D. 3amanue 17
OCHOBBI XUMUYECKOW TEPMOIUHAMUKH.
26 TennoBoii 3 dext peakiuu. [TousTus bubnuoreka [IOK
00 SHTAJBIINU U PHTPOITUHU https://m.edsoo.ru/1facaldl
XUMHUYECKUX PEaKIni
bu6mmoreka [IOK
27 P i EI'D. 3 27
CUHICHHIE 3a/atTHH afanme https://m.edso0.ru/30952f9b
CKOPOCTh XMMUUYECKUX PEAKIIUM.
28 dakTopkl, BIUIIONNE Ha CKOPOCTh bubnmorexa [IOK
Prl, _ B p https://m.edsoo.ru/3bf34el7
XUMHUYECKON PEaKIInH.
bubmuoreka [JOK
29 P i EI'D. 3 18
CHICHHE saj1anmm asarme https://m.edsoo.ru/5f766bdf
30 OOpaTUMOCTh XMMHUYECKUX PEaKIni. bubnuoreka [JOK
XHUMHUYECKOE PaBHOBECUE https://m.edso0.ru/3966ca89
31 Pemenue 3amanuit EI'D. 3aganue 22 bubmmorexa [IOK

https://m.edsoo.ru/09d5a9bd
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bubmuoreka [JOK

32 P i EI'D. 3 23
CHICHHE Sa/lafi asarue https://m.edsoo.ru/2e3daeb0
Teopust 2IEKTPONUTHYECKON
33 nucconuanui. Peaknuym HOHHOTO bubmorexa [IOK
) https://m.edso00.ru/56226060
oOMeHa.
. bubnuorexa [JOK
34 P EID.3 30
CHICHHE Sa/lafi asarue https://m.edsoo.ru/fb691387
Bona kax ciaObrit 2JIeKTpOITUT.

35 Boaoponansrii nokazarens. ['uaponns bubmmoreka [{OK
OPraHNYECKUX U HEOPTraHUYECKUX https://m.edso0.ru/93fb97d2
COEIUHEHU.

. bubmuorexa [JOK
36 P EID. 3 21
CHICHHE Sa/atHH afarue https://m.edsoo.ru/5a859d16
OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHHBIE

37 €aKIM1 U METOIbI COCTABJIECHUS UX bubmorexa LOK
peakt . a https://m.edsoo.ru/5afa265d
ypaBHEHUN
OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHHBIE

38 €aKI[MY U METOIbI COCTABJIECHU UX bubnnorexa [IOK
peart . a https://m.edsoo.ru/c161eb85
ypaBHEHUH

. bu6mmoreka [JOK

39 Pemenue 3amanuii EI'D. 3amanue 19 htts://m.eds00.ru/a8a0a930

bubmuoreka [JOK

40 P i ElD. 29

ewenne sapanuit EI'S. 3ananue https://m.edsoo.ru/8ca2dcad
. bubmuoreka [JOK
41 P EI'D. 29
ewenne sapanuit EI'S. 3ananue https://m.edsoo.ru/ef92c91c
Ypok 0000IIIeHNS U CUCTEMATH3AI[NU
P N » B bubmuoreka [JOK
42 3HAHUHU 10 TEME «XHUMHUYECKUE

peakuun".

https://m.edsoo.ru/0aa8f613
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IIpomexyTOYHBIM MOHUTOPUHT
KadyecTBa oOydeHHOCTH. KOHTpObHAS

bubmuoreka [JOK

43
paboTa o Teme "XuMudeckue https://m.edsoo.ru/4e223795
peakuun"
Knaccuduxkanus Heoprannueckux
44 coe HHS)HHﬁHPemeHI/II)e saganuil EI'D bubmmorexa [TOK
A ’ A ) https://m.edsoo.ru/6b3255e6
3aganue 5
45 Oxkcupl, uX KIaccupuKanus u bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/6971aca4
46 OcHoBanusl, UX KIaccuuKamus u bubmuorexa [JOK
CBOMCTBaA https://m.edsoo.ru/8b26fecd
47 Kucnotsl, ux knaccuduxamnus u bu6moreka [IOK
CBOMCTBaA https://m.edsoo.ru/c8abc36a
bu6mmoreka [IOK
48 AMGOTEPHYIC COCAMHCHN, https://m.edsoo.ru/5c8816a0
bu6mmoreka [IOK
49 C 7| .
OJIH, X IUIACCH HIALIHS 1 CBOHCTBA https://m.edsoo.ru/2b6d8b4b
. bu6mmoreka [JOK
50 P EI'D.3 6
CUHICHHE Sa/atuH anamHst https://m.edsoo.ru/46afael6
. bu6mmoreka [JOK
51 P EID.3 7
CUHICHHE 3a/aHHH A https://m.edso0.ru/7c875999
. bubmuoreka [JOK
52 P EI'D. 3 8
CILICHHE 3alartui anats https://m.edsoo.ru/8cfa2548
I'eHeTnveckas CBsI3b HEOPraHUYECKHUX
53 coeqnuenni. Pentenne 3aganuii EI'D bubmnorexa [IOK
g ’ a ' https://m.edsoo.ru/0afb05e4
3amanug 9
54 KonTposneHas paboTa o teme bubnuoreka [IOK

«Knaccugukanus BemecTs U UxX

https://m.edsoo.ru/badd2255
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CBOMCTBa»

TTonoxenue meramioB B [ICXDO.

55 Cr1oco0B! MOJIYYEHUS] METAILIOB bubnmorexa LHOK
¥ ) https://m.edsoo.ru/e2965afe
DIEKTPOIH3.
. bubnuorexa [JOK
P EI'D. 2
56 emernme sapammit EI'9. 3ananme 20 https://m.edsoo.ru/129f5059
57 XUMHYECKHE CBOMCTBA METAJIJIOB. bubmmoreka [IOK
Pemenne 3amanuii EI'D. 3amanne 7 https://m.edsoo.ru/9a6b43ec
58 [I{eno4HBIE U IIETOYHO3EMEBHBIC bubnuorexa [JOK
METAaIbI. https://m.edsoo.ru/c7a2d429
bu6moreka [IOK
P i EI'D. 1
59 emernme sapammit EI'3. 3ananme 3 https://m.edsoo.ru/a218070a
. bubmuorexa [JOK
60 Amomunii https://m.edso0.ru/8175ac3f
. bu6mmoreka [IOK
61 Pemenune 3aganuii EI'D. 3amanue 31 httos://m.edsoo.ru/1eb19f9e
bu6mmoreka [IOK
62 Hu https://m.edsoo.ru/dba58adf
. bu6mmoreka [JOK
63 Pemenue 3aganuii EI'D. 3amanue 31 htts://m.eds00.ru/6029b609
64 JKenes3o u ero coequHeHUs. bubmmorexa [TOK
https://m.edso0.ru/143558ab
. bubmuoreka [JOK
65 Pemrenue 3aganuit EI'D. 3amanue 31 httos://m.edsoo.ru/3170e7b1
bu6mmoreka [JOK
66 Mapraser 1 ero coeIMHEHUsI. https://m.edsoo.ru/393cdac0
https://m.edsoo0.ru/5823cefb
67 Menap 1 ero coequHEHUS. bubmiorexa LIOK

https://m.edsoo.ru/b624f801
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bubmuoreka [JOK

68 XPOM H €TO COCAHMHEHI. https://m.eds00.ru/6e864db5
69 KonTposnsHas paboTa o teme bubmmoreka [IOK
"Metannbl" https://m.edso0.ru/d0484c76
bubmmoreka [{OK
I . 1
70 Pemenne sanannii ET'3. 3anasme 3 https://m.edsoo.ru/2b7e9510
bu6mmoreka [IOK
. 1
n Pemenne sananne ET'3. 3ananne 3 https://m.edso0.ru/9839c16¢
bubmmoreka [{OK
72 Pemenne 3amanue EI'D. 3amanue 31 htts://m.edsoo.ru/51dacad3
bu6moreka [IOK
73 Bozopox. Fanores: https://m.edso00.ru/42b872e3
bu6moreka [IOK
4 (COeIMHEHHS ralloreHoB https://m.edsoo.ru/e3de37b6
75 Pemenne 3aganuii EI'D. 3aganue 31 mo bubmuorexa [JOK
TeMe «["aloreHsl U UX COeIUHEHUS https://m.edsoo.ru/94eb377a
bu6mmoreka [IOK
70 Hoarpynma kicopoa. Kuciopoa. https://m.edsoo.ru/e12c26b3
bu6mmoreka [JOK
77 Cepa. bunapHbie COeTMHEHUSI CEpPhI httos://m.eds00.ru/7c3e49¢0
bu6mmoreka [IOK
8 Cepuas kucnora https://m.edsoo.ru/c74bfae9
79 Pemienue 3ananuii EI'D. 3ananue 31 o bubmuoreka [JOK
teme "Cepa u ee coequHeHus". https://m.edsoo.ru/0e79b266
bu6mmoreka [JOK
. A3o0T.
80 Hoarpymna asota. Asor https://m.edso0.ru/5d12d318
81 Amvmuak. Coiu aMMOHHUS
82 Oxkcuasl a30Ta. A30THUCTasT KUCIIOTA U bu6mmoreka [JOK
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HUTPUTHI https://m.edsoo.ru/27a4af43
bubmuoreka [JOK
A
83 SOTHAA RUCTOTA I HUTPATHL https://m.eds00.ru/610d7431
84 Pemenue 3ananuii EI'D. 3amanne 31 o bubmmoreka [{OK
Teme "A30T 1 ero coeAuHeHU" https://m.edso00.ru/9911bef3
bubmmoreka [IOK
85 o
0Chop H ero coeaHHeHIA https://m.eds00.ru/039d69c8
86 [Toarpymnma yrneponaa. Yraepon. bubnuorexa [JOK
Oxkcunpl yriaepoaa https://m.edsoo.ru/1b7f8741
bu6moreka [IOK
87 v
POTIBHAT KHCIIOTA 1 €e COIH https://m.edso0.ru/2bc0f954
. bubmuorexa [JOK
88 K
PEMITIH 1 €10 COCRNHEHIA https://m.edsoo.ru/b1f2beal
89 KonTtponsHas padoTa o Teme bubnuoreka [IOK
«Hemertamnbny https://m.edsoo.ru/a6e352ea
. bu6mmoreka [IOK
90 Pemenue 3amanuii EI'D. 3ananue 24 httos://m.edsoo.ru/a8b83d83
[IpakTrueckas padota
91 "Unentudukaius HeOPraHMIECKUX bubmorexa HOK
A . B P https://m.edsoo.ru/e91fe975
COCTMHEHU N
92 Xumus U xu3Hb. [IpoMblieHHoe bubnunoreka [JOK
MOJTYYEHUE HEKOTOPBIX BEIIECTB. https://m.edsoo.ru/83f63ea3
. bubmuoreka [JOK
93 Pemenue 3aganuii EI'D. 3amanue 25 httos://m.edsoo.ru/9ebff2fd
Brruucnenue maccoBol 1011
94 MPOJYKTOB B MOJY4YEHHOM PacTBOPE bbmmorexa [JOK
POAYK ya N p p https://m.edso0.ru/080fe1f0
MOCJIe LETOYKH peaKIuil
95 3agaun, B KOTOpO Tpedyercs bubnuoreka [IOK
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COCTaBUTb MaTepHAJIbHBIN OaslaHC

https://m.edsoo.ru/2e45a44f

96 3amaun Ha AaTOMUCTHK 1 buomiorexa LIOK
s Y https://m.edso0.ru/9f11bf51
bubmmoreka [{OK
7 1
o 3aza:iu Ha aTOMHCTHKY https://m.edso0.ru/a6552721
HTOroBelii MOHUTOPHUHI Ka4yeCTBA bubnnorexa [JOK
98 . 1 1
3HaHUHN 00yUYarOIINXCS https://m.edsoo.ru/1f7b5bd2
99 HTOroBelii MOHUTOPHHT KauyecTBa 1 1 bubnuorexa [JOK
3HaHMUN oOyyaroLIuXxcs https://m.edsoo.ru/da42d5a9
100 WTOroBelii MOHUTOPHHT Ka4€CTBA 1 1 bubnuoreka [IOK
3HaHMI oOyyaroIuXxcs https://m.eds00.ru/61e69003
WTOroBelii MOHUTOPHHT Ka4eCTBA bubnuoreka [IOK
101 . 1 1
3HaHUH 00yJarOIINXCS https://m.edsoo.ru/fd39587d
102 AHanu3 KOHTPOJIBHOU paboThl. PaboTa 1 bubnuoreka [IOK
HaJl OTNOKaMU https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102 10

I[TPOTPAMME
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ITPOBEPSIEMBIE HA EI'S IO XUMHWH TPEBOBAHUS K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOMU OBPA30BATEJIbHOU ITPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsAEMOro
TpedoBaHUA

IIpoBepsieMble TPeOOBAHMSA K MPeIMETHBIM Pe3yibTaTaM OCBOEHHS OCHOBHOI
00pa3oBaTe/ILHOI MPOrpaMMbl cpeHero 001ero 0opa3oBaHus

1 BnageHue cucreMoil XUMUYECKUX 3HAHUM, KOTOpasi BKIIIOYAET:

OCHOBOIIOJIATAIOIIUE MOHATUS (XUMUYECKUN DIIEMEHT, aTOM, U30TOIbI, dJIEKTPOHHAS
obomoyka  aroma, S-, p-, 0-3JIEKTpOHHBIE ~ OpOWTAIM  aTOMOB, OCHOBHOE W
BO30YyXIEHHOE COCTOSIHHE aToma, HOH, MOJICKYJIa, BaJICHTHOCT,
3JIEKTPOOTPUIIATEIILHOCTh, CTETIEHh OKWCIICHHUS, XMMHUYECKas CBs3b (OG- W T-CBS3b,
KpaTHBIE CBSI3M), THOPUAM3ALUS aTOMHBIX OpOHTajel, KpUCTaUIMUecKasi PeéTka,
MOJIb, MOJISIpHasi Macca, MOJSPHBI 00BEM, MONSpHAs KOHIICHTPAllUs, PacTBOPHI
(MCTHHHBIC, JWCIEPCHBIC CHCTEMBI), KPUCTAJIOTHIPATHI, YTICPOIHBIA CKEJeT,
(byHKIIMOHAIBHAS TPYIIa, pajuKall, U30MEphl, CTPYKTYpHas (Gopmylia, U30MEpHs
11 (cTpykTypHas, reomerpuueckas (IUC-, TPAHCH3OMEpHSs), TOMOJIOTUYECCKUN P,
TOMOJIOTH, YTJIEBOJIOPOABI, KHCIOPOA- U a30TCOACpIKAIlNe COCIUHEHHUs, OHo-
JIOTHYECKH aKTHUBHBbIC BellecTBa (YIrieBOJbI, KUPHI, OCIKH), MOHOMEp, IOIHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOIICKYIISPHBIE COCIMHECHUS, KPEKUHT, PH(OPMHHT,
TUTIBIL  XMMHWYECKHX peakiuil  (OKHCIHTEbHO-BOCCTAHOBHUTEIBHBIE, JK30- U
9H/IOTEPMHUYECKHE, PEAKIINH NOHHOTO 0OOMEHa, TOMO- U T€TepPOreHHbIe, 00paTUMBIC U
HEoOpaTUMBIC), PACTBOpP, OJCKTPOIHTHI, HEIJIEKTPOIUTHI, OIEKTPOIUTHUYECCKAS
IICCOIMANNsI, CTCIEHb IHCCOIMAIINK, OKHUCIUTENIh, BOCCTAHOBUTENb, DJICKTPOIH3,
CKOPOCTh XUMHYECKOH PeaKInu, XHMUIECKOE PABHOBECHE)

TCOPUH M 3aKOHBI (TEOPHS XHMHYECKOIO CTPOCHHUS OpraHWYECKUX BEIIECTB
A.M. BytnepoBa, Teopus AIIEKTPOIUTHYESCKON arcconraiiu, [lepuoauueckuii 3akoH
J.1. MenneneeBa, 3aKOH COXpPaHEHHS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHIMA
SI3BIK  XMMHHW, MHPOBO33PEHUYECCKHE 3HAHHS, JISKAIINEC B OCHOBE ITOHMMAHIS
MIPUIMHHOCTHA M CUCTEMHOCTH XUMHYECKHUX SBJICHUI, COBPEMEHHBIC IIPEICTABIICHHS
0 CTPOCHHH BEIIECTBA HA ATOMHOM, MOJIEKYJISIPHOM M HaIMOJICKYJISIPHOM YPOBHSX

1.2

OpEACTaBJICHUA O MEXaHU3MaX XHUMHUYCCKUX pCaKHI/IfI, TCPMOJINHAMUYCCKUX U
1.3 KHHETHYCCKHUX 3aKOHOMCPHOCTAX HX IPOTCKAaHHA, O XHUMHYCCKOM pPAaBHOBECHU,
JOUCHCPCHBIX CUCTEMAX

(haKTONOTHYECKHE CBEACHHMS O CBOWCTBAaX, COCTaBe, IONYYEHHH M Oe30MacHOM
14 WCTOJIF30BAHNYN BaXHEHIINX HEOPraHMUECKUX W OPraHUYECKHX BEHICCTB B OBITY U
MIPAKTHUUYECKON JEATEIbHOCTH YeJIOBEKa

o0mie  HaydHbBle TIPUHOWANB  XHUMHYECKOTO IIPOM3BOACTBA (HA  IIpuUMepe
MIPOM3BOJICTBA CEPHOM KICIIOTHI, aMMHaKa, METaHOIIa, ITepepaboTku HedTn)
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2 ChopMHUpOBaHHOCTS YMEHUH BBISIBIISITD:

XapaKTepHble TPU3HAKM M B3aUMOCBA3b H3YYEHHBIX IIOHATUH, NPUMEHSTDH
2.1 COOTBETCTBYIOILME MOHATHUS IPU ONUCAHUU CTPOEHMSI U CBOMCTB HEOPraHMYECKHUX U
OpPraHWYeCKHX BEILECTB U UX IPEBPALCHUM

B3aMMOCBS3b XHMMHMUYECKHX 3HAHWH C IOHATHAMH U MPEACTABICHUSAMH APYTHUX
2.2 MPEeIMETOB i 0oJieeé OCO3HAHHOTO TIOHMMAaHWS W OOBSACHEHHS CYHNTHOCTH
MaTepUaIbHOTO SMHCTBA MHpa

3 C(l)OpMI/IpOBaHHOCTB YMCHUA UCIIOJIb30BATh!:

3.1 HaMMEHOBAHMSI XUMUUYECKUX COSTUHEHUMN MCKAYHapOAHOI'O COrO3a TeOpeTH‘IeCKOﬁ nu




Kon
MPOBEPSIEMOT0
TpeOoOBaAHMS

ITpoBepsieMble TPEOOBAHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOEHUsI OCHOBHOM
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CPeIHEero 001ero 00pa3oBaHusI

HpHKJ’IaI{HOﬁ XUMHU U TPUBUAJIBHBIC Ha3BaHU S BCUICCTB, OTHOCAIIINUXCS K U3YyYCHHBIM
KJIacCaM OpraHNM4YC€CKUX U HCOPraHNUICCKUX COEIUHEHUM

3.2

XMMUYECKYI0 CHUMBOJIUKY IJISI COCTaBJICHUs (OpMyd HEOPraHHUECKHX BEIECTB,
MOJEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX)
(hopMyJ OpraHUYECKUX BEIECTB

CdopmMupoBaHHOCTH YMEHHS KJIACCU(PHUIINPOBATH:
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HEOpraHWYeCKHe BEIEeCTBA, CAMOCTOATENIHHO BBIOUPATh OCHOBAHUSI M KPUTECPUH s
K1accU(UKAIINT U3y9aeMbIX XUMHUYECKHX 0OBEKTOB

4.2

OpPraHWYECKHE BEIIEeCTBA, CAMOCTOSATEIBHO BBIOMPATh OCHOBAHHMSA W KPUTEPHU IS
K1accU(UKAIINT U3y9aeMbIX XUMHUYECKHX 0OBEKTOB

4.3

[0 Pa3IMYHBIM TpU3HAKaM (YHCITy U COCTaBY PEarHpyroIIMX BEIIECTB, TEIUIOBOMY
3¢ deKTy peakimu, HU3MEHCHHIO CTETICHEH OKHCICHHS JJIEMEHTOB, OOpaTUMOCTH
peaKIm, Y4aCcTHIO KaTalln3aTopa)

ChopMupoBaHHOCTh YMEHHS XapaKTepH30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM W BO30Y)XIEHHOM COCTOSIHUM) U MOHOB XHMHYECKUX 3JeMeHToB 1 — 4
nepuonos Ilepuoguueckoir cucremnl J[.MI. MenneneeBa W MX  BaJCHTHBIE
BO3MOJKHOCTH, HCIOJB3YS HOHSTHS S-, p-, 0-3JIEKTPOHHEBIE opburanu,
SHEPreTU4YEeCKHE YPOBHH

ChopMHpOBaHHOCTE YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XMMWYECKIX 3JIEMEHTOB M 00pa3yeMbIX UMM COSITMHEHHUH 110 IePHOAaM M rpyInam

ChopMHPOBaHHOCTE YMEHHUSI COCTABIISITH YPABHCHHS XUMHUYECKHX PEAKIUA U
pacKpbIBaTh UX CYIHOCTb:

7.1

OKHCIIMTENIbHO-BOCCTAHOBHUTEIIbHBIX peaximit MOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOT0 OajlaHCca ITUX PeaKIuii

7.2

YpaBHEHUsS peakUui pa3iIuyHbIX TUIIOB; IIOJHBIE U COKpALIEHHbIE YpaBHEHUS
peaknuit HOHHOTO OOMEHa, YIUTHIBas YCIOBUS, MPU KOTOPBIX 3TH PEaKIUH HIYT 110
KOHIIa

7.3

peakIuii  THApPONIM3a,  peakuuid  KOMIUIEKCooOpa3oBaHHMs  (Ha  IpuMepe
HJPOKCOKOMIIIIEKCOB I[MHKA U aJIFOMUHHS)

ChopMHUPOBaHHOCTS YMEHUS TOATBEPIKAATE!

8.1

Ha KOHKPETHBIX MpPUMEpax XapaKTep 3aBHCHMOCTU PEaKIHOHHOW CIIOCOOHOCTH
OpPraHMYECKUX COCIMHEHUH OT KPATHOCTH W THITa KOBAaJCHTHOH CBSI3U (G- U M-CBSI3N),
B3aMMHOTO BJIMSHUSA aTOMOB M TpYyII aTOMOB B MOJEKYJlaX, a TaKkKe OT
0COOCHHOCTEH peasn3alliiy Pa3IMIHbIX MEXaHU3MOB IIPOTEKAHUS PEaKIIui

8.2

XapaKTepHble XMMUYECKIE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTaMHU
W 3aIMCSIMH YPAaBHEHUN XUMUYECKUX PEaKIINI

ChopMUpOBaHHOCTh YMEHHUS XapaKTEpU30BaTh COCTAaB M BaKHEWIIHE CBOMCTBA
BEIIECTB, TMPHHAMISKAMNX K ONpPEACNEHHBIM KllaccaM W TpymrnaM COSAMHEHUI
(TipocThIe BelIecTBa, OKCUIBI, THAPOKCUIIBI, COJH; YTICBOIOPOIBI, TPOCThIC 3(HUPHI,
CHUPTHI, (EHONBI, aJbJCTHJIBI, KETOHBI, KapOOHOBBIC KHUCIIOTHI, CIOXHBIC 3(QHUPHI,
JKUPBI, YIIICBOJIbI, AMUHBI, AMHUHOKHCIIOTBI, OCJTKH )
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ChopMHPOBaHHOCT YMEHUS MPOBOMUTH PACUETHI IO XUMUYECKUM (opMyaaMm U
YpaBHEHUSIM XHMUYECKUX PEaKINi C UCTOIB30BAHNEM (DU3HICCKIX BEITHIIH:

10.1

Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTa PEAKIIUHU, €CITH OJHO U3 HCXOIHBIX
BEIIECTB JAHO B BUJE PacTBOpa C ONPEEIEHHON MacCOBOM AOJIEH pacTBOPEHHOTO




Kon
MPOBEPSIEMOT0
TpeOoOBaAHMS

ITpoBepsieMble TPEOOBAHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOEHUsI OCHOBHOM
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CPeIHEero 001ero 00pa3oBaHusI

BEIIECTBA WM IaHO B U30BITKE (MMEET IPUMECH )

10.2 MaccoBOH MM 0OBEMHOM 10NN, BBIXOJA TPOIYKTA PEAKIIUU

10.3 TerioBoro 3¢ dekra peakuuit

10.4 00BEMHBIX OTHOIIIEHUN I'a30B

10.5 110 HAXOXKJCHUIO0 XUMUYECKON (hOpMYJIBI BEIIECTBA

BnageHue cucreMoll 3HaHUM O METOJAaX HAay4yHOro IO3HAHMs SABJIEHUN IIPUPOBI,
chonbsyeme B €CTCCTBCHHBLIX HayKax J51 yMeHI/Ie HpI/IMeHﬂTL OTU 3HAHUA HpI/I
11 SKCIEPUMEHTAILHOM HCCIICZIOBAHUM BEIIECTB M UIsI OOBACHEHHMS] XUMHUYECKUX
HBJ’ICHI/Iﬁ, UMECIOIIUX MECTO B HpI/IpO,Z[e, HpaKTH‘IeCKOﬁ JCATCIBHOCTH YCJIOBCKA U B
MMOBCEIHEBHOM KU3HHU

CdopmupoBaHHOCTh yMeHHMS TPUMEHSTh (MCIOJB30BaTh) 3HAHUS O COCTaBe U
CBOWCTBAaxX BENIECTB ISl OKCIEPHUMEHTAIBHOW TPOBEPKH THIIOTE3 OTHOCHUTEIHHO
3aKOHOMEPHOCTEH  MPOTEKAHUS XUMHUYECKUX PEaKIMd W  MPOTHO3UPOBAHUS
12 BO3MOKHOCTEH MX OCYIIECTBJICHUS; CHCTEMHBIC XMMUYECKUE 3HAHUS IS OOBSICHEHHS
W MPOTHO3UPOBAHUS SIBJICHUH, NMEIOIINX E€CTECTBEHHOHAYYHYIO MPHUPOAY; IUIS TIPH-

HSITUS TPAMOTHBIX peleHHH Mpo0IeM B CUTYalsIX, CBSI3aHHBIX C XUMHUEH

ChopMupoBaHHOCTh YMEHUS TIJIAHUPOBATH M MPOBOJNUTH XUMUYECKHIA 3KCTIEPUMEHT
(monyueHne U M3y4YEeHHE CBOICTB HEOPraHWYECKUX W OPraHHYeCKUX BEILECTB,
KA4eCTBEHHBIE DPEaKLUK YIJIEBOJOPOAOB DPA3IMYHBIX KIACCOB M KHUCIOPOACOIEp-
KAlIMX OPraHMYeCKUX BEIIECTB, peLICHHE O3KCHePHUMEHTANbHBIX 3a/a4 110
13 PacroO3HABaHHI0 HEOPraHWYECKHX M OPraHHYECKUX BeLIECTB) C COONIOJCHHEM
npaBmIl 6€30MacHOr0 OOpAIeHMsI ¢ BEIIeCTBAMH M J1a00paTOPHBIM 000PYIOBAaHUEM;
(GbopMynMpoBaTh LENH HCCISNOBAHMS; INPEACTaBIsTh B  pPa3iu4HON  (opme

PE3YIbTATHI SKCICPUMCHTA, AHAJIM3UPOBATH U OHCHUBATDH UX JTOCTOBEPHOCTH

ChopMUpOoBaHHOCTh YMEHHSI OCYIIECTBIIATH IIeJICHAIIPABICHHBIN TTOUCK XUMHYECKON
“HGOPMAITUM B PA3IMYHBIX WCTOYHHMKAX (Hay4dHas W y4eOHO-HAy4Has IJUTEpaTypa,
14 cpencrBa MaccoBod wWH(pOpMamuu, ceTb WHTepHET © JOpyrue), KPHUTHYECKU
AQHAIM3UPOBATh XUMHYCCKYI0 HMH()OpPMAIIHIO, IepepadaTbiBaTh €€ M WCIIONB30BATH B
COOTBETCTBUH C IIOCTABJICHHON Y4eOHOM 3a1auei

ChopMHPOBaHHOCTE yMEHHS IPOTHO3HPOBATh, AHAIM3WPOBATh M  OLICHWBAThH
HHGPOPMAITUIO C TTO3WIUH 3KOJOTHUECKONH Oe30MacHOCTH TOCIEACTBHIA OBITOBOW W
MIPOM3BOICTBEHHON EATEIBHOCTH YEIOBEKA, CBSI3AHHOM C IEepepabOTKON BEIIECTB;
15 C(OPMHUPOBAHHOCTh YMEHHH OCO3HABAaTh OMACHOCTh BO3ICHCTBHS Ha JKHUBEHIC
OpraHu3MBbl ONPENCIEHHBIX BEIIECTB, I[TOHMMAs CMBICI IIOKA3aTeNsl IpeaebHOM
JOIMYCTUMOM KOHIIEHTPAIMH, M IOSCHATh HA IMPUMEPax CIOCOOBI YMEHBIICHUS H
MTPEIOTBPAILEHNS HX BPEIHOr0 BO3AECHCTBHIS Ha OPraHN3M YeIOBeKa

HNEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBbBIX HA EI'D 1O XUMUN

Kog IIpoBepsieMblii 3JIeMEHT COEPKAHUSA

1 TeopeTrueckue OCHOBBI XUMUU

1.1 CTpOCHI/Ie BCIICCTBA. COBpeMeHHaH MOZCIIb CTPOCHHUA aTOMa. Pacnpez[eneHHe OJICKTPOHOB
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o JHepreTudeckuM ypoBHsIM. Kiaccudukanms xumudeckux sieMeHToB. OcoOeHHOCTH
CTPOEHUSI PHEPreTUYECKUX YPOBHEH aToMoB (S-, pP-, d-amemenToB). OCHOBHOE U BO30YK-
JNEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAs KOH(PUTypaIus atroMa. BaleHTHBIC 2IeKTPOHBI

Ilepunonnueckas cucreMa xummudeckux 3yneMeHToB /(.M. MenneneeBa. ®@U3N4ecKuil CMBICI
Ilepuonuueckoro 3axona JI.MI. MenneneeBa. IIpuuuHbl M 3aKOHOMEPHOCTH H3MEHEHMS

1.2 CBOWCTB 2JIEMEHTOB U WX COCAMHEHUU 10 MepHOoAaM U TpyImnaM. 3aKOHOMEPHOCTH B U3Me-
HEHUM CBOWMCTB MPOCTHIX BEIIECTB, BOAOPOAHBIX COEJAWHEHUH, BBICHIMX OKCHIOB W THI-
POKCHJIOB

1.3 BanenTHOCTh. D€KTpOOTpUIIATETHHOCTh. CTENIEHD OKHCIESHUS
Bunel xumudeckod cBs3u (KOBaJleHTHAs, MOHHAs, METAJIMYECKas, BOIOPOJHAS) U MeXa-
HU3MBI e€ 00pa3oBaHus. MeXMOJIeKyIIsIpHbIE B3anMOIeHCTBHS. BelecTBa MOJIEKyIIsIpHOTO U

14 HEMOJIEKYJISIPHOT'O CTPOEHHUs. THIbI KPUCTAJUIMYECKHX PEmETOK. 3aBUCHMMOCTh CBOWCTBA
BELIECTB OT THNA KPUCTAJUIMYECKON pEeMIETKH
Xumuueckas peakiust. Kimaccudukarist XUMHYeCKIX peakiuii B HEOPraHNIeCKOH 1 OpraHu-

15 YECKON XUMUU. 3aKOH COXPaHEHMsI MAaCChl BEIIECTB

1.6 CKOpOCTh peakuuy, e€ 3aBUCHMOCTh OT PAa3JINYHBIX (DaKTOPOB

1.7 Tennosie 3¢ GEKTH XUMUYECKUX peakiid. TepMOXUMUYeCKHe ypaBHEHUS

1 OOpaTtuMble peakinu. XWMHYeCKoe paBHOBecwe. (DakTophl, BIUSIONIME HA COCTOSHUE

8 xumudeckoro paBHoBecus. [Ipunnun Jle [llarense
Onekrponurrdeckas mucconnarwst. CribHbIe U ciadble 31eKTponuThl. Cpea BOTHBIX pac-

19 TBOPOB BEIIECTB: KUCIAasi, HEHTpainbHas, menoynas. CTeneHp auccoruanuy. Peaknum woH-
HOro 0OMeHa

1.10 | l'maoponms coneii. Monnoe nponsBeaenue Boasl. Bogoponuslii mokasarens (pH) pactBopa
Crioco0bI BRIpaKCHUST KOHIICHTPAIIUH PACTBOPOB: MAacCOBast JOJISI PACTBOPEHHOTO BEIIECTBA,

1.11 | momspHas koHIeHTpanus. HachIieHHBIE W HEHACHIIICHHBIC PAaCTBOPBI, PaCTBOPHUMOCTE.
Kpucrannoruapatst

112 OKHUCIUTENEHO-BOCCTAHOBUTENBHEIE peakiiui. [loBeaeHme BemecTB B cpefax ¢ pa3HbIM 3HA-

' yeareM pH. MeTtojpl aiiekTpoHHOro Oananca

1.13 | DnexTponau3 pacTBOPOB U PaCILIABOB CONeH

2 OCHOBBI HEOPraHUYECKON XUMHUU
2.1 Knaccudukanus Heopraumdecknx coenuHeHni. HoMeHKIaTypa HeopraHndeckiux BEIIecTB
99 XYUMUYeCKAe CBOMCTBA BAKHEUIIMX METAJUIOB (HATPUH, Kalluil, KaJIbIIUH, MATHAN, aJTFOMU -
) HUH, [IWHK, XPOM, XKeJ1e30, ME/Ib) U X coennHeHui. O0Ire crocoObl IOIYYEeHUS METAJUIOB
XVMUYeCKHEe CBONCTBA BaXKHEHIIIMX HEMETaUIoB (TaJIOTeHOB, Cephl, a3oTa, pocdopa, yrie-

2.3 poda U KpeMHUS) ¥ UX COSTUHEHHUH (OKCHIOB, KHCIOPOACOACPKAIINX KICIIOT, BOXOPOJHBIX
COCIIMHEHUH )

2.4 ['enetndeckas cBs3p HEOPraHUIECKUX BEIIECTB, IPHHAIICKAIIIX K PA3IMIHBIM KJIACCaM

25 Wnentudukarms HeOpraHUMIeCKIX CoeqUHEHMH. KauecTBeHHbIE peaKIiuy Ha Heopra-

) HUYECKHE BEIIECTBA 1 NOHBI

3 OCHOBBI OpPraHUIeCKON XUMUN
OCHOBHBIC TIONIOKEHUS TEOPHH XUMHUYECKOTO CTPOCHHS OpPraHUYeCKHX COSIUHCHUIN
A.M. bytnepoBa. YriaepoaHblid CKeleT OpraHu4yeckoil MoseKysbpl. KpaTHOCTE XUMUYECKOH

3.1 CBSI3U. G- W T-CBSI3U. SP3-, SP2-, SP-rHOpUAM3aK OpOWTANCH aTOMOB yriieponaa. 3aBUCH-
MOCTb CBOMCTB BELIECTB OT XMMHUYECKOIO CTpOeHUsI MoJieKysl. ['omonoru. ['omonornueckuit
psa. M3omepus u n3omepsl

3.2 [MonsTHE 0 QyHKIMOHATBHOM TpyTIie. OpHeHTannOHHBIC (P (PEKTHI 3aMECTUTENCH
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Hpe[{CTaBJ’IeHI/Ie (o} KJ'IaCCI/I(i)I/IKaHI/II/I OPraHN4Y€CKUX BCILICCTB. HOMeHKJ'IaTypa OpraHn4eCKux
COSTMHEHUM (CI/ICTeMaTI/II{GCKaﬂ) U TpHUBHUAJbHBIC Ha3BaHUA BaKHEHMIIINX HpeI[CTaBI/ITeJ'IGI\;I
KJIaCCOB OpraHN4YC€CKNX BEUICCTB

3.4

CB0oOOIHOpAAMKANIBHBIA W MOHHBIA MeXaHU3MbI peakiuuu. [loHaTHue 0 Hykineoduae U dieK-
tpoduie. [IpaBuno MapkoBHukoBa. [Ipasuiio 3aiinieBa

3.5

Ankanbl. XMMHUYECKHE CBONCTBA aJKAHOB: raJIOTCHUPOBAHUE, ACTHIPHPOBAHUE, TEPMUYEC-
KOe pa3lIo)KeHHe, KPEeKHHT, n3oMepusanus, ropenue. Ilomydenne ankaHoB. LlukioankaHsl.
Crnenu¢uka CBONCTB IMKIOAIKAHOB C MaJIBIM pa3MepoM LHUKJIA. Peakmuu mpucoeTuHEHUS
U paIuKaJIbHOTO 3aMEICHHSI

3.6

AnkeHbpl. XMMHYECKHE CBOMCTBA: PEaKIMM MPUCOCTUHEHUs (TaJIOT€HUPOBAHUE, THUIPH-
poBaHue, TUIPOrajoreHUpPOBaHuUE, rUpaTanus), TOpEHU, OKHCIIEHUS u
nonuMepu3aryy. [IpoMplnuieHHbIe U 1JaO0paTOPHbIE CIIOCOOBI MOYYEHUS AJIKCHOB

3.7

AnkagueHsl. XMMHUYECKHE CBOICTBA aJIKaMEHOB: PEakIy MPUCOeTMHEHUS (THAPHPOBaHNE,
raJlOTeHUPOBaHNUE), TOPEHHS 1 monuMepu3anui. Ilonyuenne ankaaueHoB

3.8

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEaKIMH MPUCOCTUHCHUS (TaJIOTCHUPOBAHUE, THAPHPO-
BaHME, THIpaTalys, THAPOraJOreHHPOBaHUE) KaK CIOCO0 MONyYeHHUS TTOTUMEPOB U IPYTUX
MOJIE3HBIX NPOAYKTOB. Peakuuu 3aMenieHus. I'opeHue aneruneHa Kak UCTOUYHUK BBICOKO-
TEMIIEPaTYPHOro IJIaMEHU [yl CBapKU U pe3Ku MeTaJuloB. [IpuMeHeHue aneTuieHa

3.9

ApeHbl. XMMUYECKHE CBOMCTBA OCH30JIa: PEaKIMU AJIEKTPO(UIHLHOrO 3aMEIIeHUs, IPHCOe-
IWHEHHs (THAPHpOBaHKe, TajoreHupoBanne). Peakmust roperns. OCOOEHHOCTH XUMUYECKUX
cBolictB Tonyona. [TomyueHne Oen3oma. OCOOCHHOCTH XUMHUYECKHMX CBOWCTB CTHPOJIA.
[ommmepuzamus ctupona. CrocoOBl MONMyYEHHsT W NPUMEHEHHE apOMaTHUYECKUX yriie-
BOJIOPO/IOB

3.10

Cruprel. TlpenensHble OTHOATOMHBIE CIHPTHL. XUMHYECKHE CBOMCTBA: B3aWMOACHCTBHE
C HATPHEM KaK CIIOCO0 YCTAHOBIICHWS HAIWYHS THIPOKCOTPYIIIBI, C TaJOreéHOBOIOPOIaMHU
KaK CII0CO0 IMOJIYIEHUS PACTBOPUTEIICH, BHYTPH- U MEXMOJICKYJIsIpHas Aeruaparanus. Peak-
nus ropenus. IlomydeHue sTaHONA: peakiids OpPOXKEHWsS TIFOKO3bI, THApATalds STUIICHA.
OTUJICHTIIMKOIb M TIIHIEPUH KaK MPEACTABUTENN IPEACIbHBIX MHOTOATOMHBIX CIIIPTOB

3.11

®enon. XuMu4eckne CBONCTBa ()eHoda (peakiuu ¢ HATpHUEM, THIPOKCHIOM HaTpHs, Opo-
MoMm). [Tonydenue genona

3.12

Anpierunpl. XMMHUECKHE CBOWCTBA IMpENebHBIX AlbICTHIOB: THIPHPOBAHUE; KaYeCTBEH-
HBIC peakuy Ha KapOOHWIBHYIO Tpynmy (peakmus «cepeOpsSHOro 3epkaia, B3aHMOICH-
crBue ¢ ruapokcuaoMm meau (I1). [TonydyeHue npeneabHbIX albIErUA0B: OKUCICHUE CIIUPTOB,
rHpaTanms aleTUIeHa. Aueron
KaK MPeCTaBUTeNb KeTOHOB. OCOOCHHOCTH PEaKIMi OKUCICHUS AlleTOHA

3.13

KapOoHoBbIe KHCIOTEI. XWMHUYECKHE CBOMCTBA MpPENENFHBIX OJHOOCHOBHBIX KapOOHOBEIX
KHCIOT. OCOOCHHOCTH XHMHYECKHX CBOWCTB MYpaBBUHOW KHCIOTHI. llomydeHue rpe-
JETHHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE aJKaHOB, aJKCHOB, ITEPBUYHBIX
CIIMPTOB, ANILAETHIOB. BrIcINe nmpenensHbIe U HelpeaeabHbIe KapOOHOBBIE KUCIOTHI

3.14

Crnoxable 2Qups! 1 XKupbl. CIOCOOBI TONTYUEHHS CIOKHBIX 3PupoB. OOPaTUMOCTh peaKIIuu
sTepudukaruu. [IpuMeHeHne CIOXKHBIX 3(GHUPOB B MHUINEBOH M MaprOMEpHON MPOMBIIII-
neHHocTH. JKupbl Kak CloXHbIe 3(UpPBl TIHIEPHHA W BBICIIMX KapOOHOBBIX KHCIIOT.
XUMHYECKHE CBOWCTBA JXHPOB: THAPUPOBAHHE, OKUCICHHE. [ MApOIH3, WM OMbUICHHUE,
KHUPOB KaK CIIOCOO MPOMBINLICHHOTO IMOJTYYCHUS] COJEH BBICIIMX KapOOHOBBIX KHCJIOT.
MBUTA KaK COITM BBICIINX KapOOHOBBIX KUCIOT
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XHUMHUYECKHE CBOWMCTBA TIIIOKO3BI: PEAKLIMU C Y4aCTHEM CIHUPTOBBIX U ajbAETHIHOW TPYIII
Y MOJIOYHOKHUCIIOe OposkeHue. [I[puMeHeHne TIIIOKO3bl, €€ 3HAaYeHHE B JKU3HEICSITEIbHOCTH
opranusma. Jlucaxapuisl: caxaposa, MaibTo3a. BoccraHaBIMBaromye 1 HEBOCCTaHABIIMBAKO -
e aucaxapusl. ['uaponus nucaxapunos. [lonucaxapunsl: kpaxmain, rimkoreH. CTpoeHne

3.15 MaKpOMOJIEKYJl Kpaxmala, TJIMKOreHa W Hesono3sl. Dusnueckue CBOKWCTBA Kpaxmala
Y UEJUTIONIO3bl. XHWMHUYECKHE CBOWCTBAa Kpaxmala: TUIPONN3, KauyeCTBEHHAs peakilus
C MOIOM. XUMHUYECKUE CBOWCTBA IIEJUIIONIO3bI: THAPOIN3, MOMydeHne 3(PUpOB IEIITHOIO3HI.
[TonsiTve 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIA MIENK)
AMUHBI. AMHUHBI KaKk OpraHMYECKHE OCHOBAHUS: PEAKLUU C BOJOH, KUCIOTaMH, PEaKLUs
1 ropeHusl. AHWIMH Kak MPeJICTaBUTENb apOMaTHYECKUX aMUHOB. XMMUYECKHE CBOMCTBA aHU -
3.16 JIMHA: B3aMMOJCHCTBHE C KHCIOTaMH, OpOMHON BOIOH, okucieHue. IlomyueHne aMuHOB
AJIKWJIMPOBAHNEM aMMHUAaKa 1 BOCCTAHOBJICHUEM HUTPONPOU3BOJHLIX YIJICBOJOPOJ0B
AMUHOKHCIIOTBI ¥ OeNKH. AMHHOKHCIOTH Kak aM(OTEepHble OpPraHUYeCKHE COCTUHEHUS.
3.17 | OcHOBHBIE aMHUHOKHUCIIOTHI, 00pasyromue Oenkn. XMMAYECKAE CBOMCTBA OEIKOB: THIPOIU3,
JICHATYpallysi, KaueCTBEHHBIC (IIBETHBIC) PEAKIIMU Ha OCITKU
CrpoeHue U CTpYKTypa IOJIMMEPOB. 3aBUCUMOCTh CBOICTB IOJIMMEPOB OT CTPOEHUS MOJle-
3.18 | kyn. OCHOBHBIE CITOCOOBI MOTYYEHHS BBICOKOMOJICKYIISIPHBIX COSAMHEHHUN: PEAKIIUH ITOJIH -
MEepH3alliY U MoNMKoHaeHcarmu. Kiaccndukaiiys BOJIOKOH
1 Nnentudukanus opraHU9ecKuX COeTMHEHNI. Permenne skcepuMeHTanbHbIX 3a/1a4 Ha pac-
319 MTO3HABAaHUE OPraHUYIECCKUX BEIIECTB
3.20 I'enernueckas cBsI3b MEXIY KIaCCAMH OPraHUYECKUX COeTUHEHUN
4 XUMUS U )KU3Hb
41 XuMmus B MoBceHEBHOM sku3HHM. [IpaBuiia 6e30macHoii paboThI C €NKHUMH, TOPIOYUMH U TOK-
' CHYHBIMH BEIIECTBAMH, CPEIICTBAMU OBITOBOH XMMUH
XuMmus v 310poBbe. XUMHUS B METUIMHE. XUMUS U CEIIbCKOE XO3SMCTBO. XUMHS B TIPOMBIIII-
4.2 JIEHHOCTH. XUMHS W DHEPreTHKa: IPHPOAHBIN W IOMyTHBIM HE(TSHOH ras3bl, UX COCTaB
u ucrionb3oBanue. CoctaB HeTH U e€ mepepaboTKa (MMPUPOIHBIC UCTOUYHHUKH YTIIEBOJOPOJIOB)
XuMHST ¥ 3KOJNOTHsI. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpelpl U €ro MOCIeACTBHSI.
4.3 Oxpana rugpocdepsl, OYBHI, aTMOC(epsl, GIOpH U (ayHBl OT XUMHYECKOTO 3aTrPs3HCHUS.
[Ipobnema 0TX00B M TOOOYHBIX MTPOTYKTOB. AJIbTCPHATHBHBIE NCTOUHIKH YHEPIH U
OO0mme mpeAcTaBIeHIs O MPOMBIIUIEHHBIX CIIOCO0aX MOIYYEHHSI XUMIUECKUX BEIIECTB (Ha
mpuMepe MPOU3BOJCTBA aMMHaKa, CEPHOW KHUCIOTHI). UEpHAS W IBETHAs METaJLIyprus.
44 CTexsio W CHIIMKAaTHAs MPOMBIIIICHHOCTh. [IpombiiienHast opranndeckass Xumus. Cripbé
IUTSL OPTaHUIECKON IIPOMBIIIICHHOCTH
5 Tumsr pacaéTHBIX 33129
Pacuérer Macchl BerecTBa HITM 00bEMa ra30B 110 H3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAcCe
. WM 00BEMY OZIHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIICCTB
5.2 Pacuérel TemmoBoro addexra peakuun
5.3 Pacuérel 00BEMHBIX OTHOIIEHUH Ta30B IPH XUMUYECKUX PEAKIIHIX
5.4 Pacuérer Maccrl (00bEMa, KOJMIUECTBA BEMIECTBA ) IPOAYKTOB PEAKIIHH, €CITH OJJHO U3 Be-
MIECTB JaHO B H30BITKE (MMEET IIPUMECH )
55 Pacuérel MaccoBoii MM 0OBEMHO JTOJTU BBIXOJA MMPOAYKTA PEaKIIuu
) OT TEOPETUIECKH BO3MOKHOT'O
5.6 Pacuérer Maccrl (00bEMa, Konnqef:TBavBemeCTBa)v HpOI[}:KTa peaKI{I/II/I, €CJIM OJJHO U3 BEIIECTB
JIaHO B BUJIE PAcTBOpPA C ONpeNeIEHHON MAacCOBOM JI0JIel pacTBOPEHHOIO BELIECTBA
5.7 Pacuérsl ¢ UCrONIb30BaHUEM MOHATHUI «MACCOBas A0JIA», «KMOJIApHAsi KOHLEHTPALHD,

«PaCTBOPUMOCTH»




Kon IIpoBepsieMblIii 3JIeMEHT COAePKAHUS

Haxoxnenue MOJ'IGKy.l'IHpHOﬁ (bOpMYJ'II)I OpraHn4eCKOro BEIICCTBa 110 €ro MmIOTHOCTH U MacC-

[

COBBIM JOJISIM 3JIEMCHTOB, BXOAAIIUX B €0 COCTAB, UJIH 110 IPOAYKTAM CropaHusd

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

» Xumus, 11 xknacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
JIeéskun A.H., Akiimonepnoe odmectBo «M3aatensctBo «IIpocsemnienuer,2022
» Xumus; yrinyonennoe ooyuyenue, 10 kinace/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penakuueii Jiyauna B.B. O6miectBo ¢
OTpaHUYEHHOU OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE 00111eCTBO
«M3narensctBo «IIpocBemenuey, 2023

» Xumus, yrinyoaennoe ooyuenue, 11 kinace/ Epemun B.B., Ky3emenko H.E.,
Hpo3noB A.A., u ap.; mox pexakuuent Jiyauna B.B. O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIIMOHEpHOE OOIIECTBO
«M3narensctBo «IIpocBemenuey, 2022

I"a6puensa O. C., OctpoymoB U. I'., Cnankos C. A. Xumus 10 kmacc.
VYrinyOneHHbIil ypoBeHb. YUeOHUK MJ1s1 00111e00pa30BaTeIbHBIX YUPEKICHHM.

Mockaa, "[Ipocsemenue", 2022

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

1. O.C.lrabpuensH, I.l.JlbicoBa «Xumna MeToaunuyeckoe nocobue — yrayb6aeHHbI ypoBeHb» - M.:
Opoda 2022 roga.

2. O0.C.TabpuensiH, U.I[.Octpoymos, «06L1aa xMmua B TecTax, 3agadax, ynpaxHeHusax. 11 knace» —



M.: Apoda, 2023 roa.

3. 0.C.lT'abpuensH, MN.H.bepeskunH, A.A.Ywakosa «Xumusa 11 knacc: KOHTPONbHbIE U MPOBEPOYHbIE
paboTbl K yuebHUKy». — M.: ipoda, 2022 r.

4. 0.C.Tabpwuensn, .l .JlbicoBa, A.l.BBegeHcKasa «Xumus 11 kKnacc: HactonibHasA KHUra gns
yuntena». Yactb 1 — M.: ipoda, 2022 roa.

5. 0.C.labpwuensn, I.I . JlbicoBa, A.l.BeegeHckaa «Xumua 11 Knacc: HacTonbHaa KHUra ana
yuntena». Yactb 2 — M.: ipoda, 2022 roa.

6. 0.C.l'abpwuensH, MN.B.Pewetos, NU.I.OcTpoymoBa «3a4a4mM No XMMMUn 1 cnocobbl UX peLleHns» -
M.: «Opoda», 2021roga,.

7. B.I'. AeHncoBa «Xumus 11 Knacc noypoyHbie naaHbl no yuebHury O.C.Mabpuenana, I'.l.JlbicoBoin»
- Bonrorpag» Yuntens 2022 roga,

8. M.A.Pabosa, Y.l0.HeBcKas, P.B.JIuHKO «TecTbl no xumuu 11 knacc», - M.: DK3ameH, 2022r.

9.9. 0.C.lNabpuensaH, N.I.ocTpoymMOoB «XMMNYECKUI SKCNEepPUMEHT B WKone 11 Knaccy; - M.: Apoda.

—2022 rog.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI CETU UHTEPHET

http://www.chemnet.ru Faseta «Xumma» 1 cant gna yuutens «f uay Ha ypok Xumum»
http://him.1september.ru EanHas konnekyus LLOP: MpeameTHaa Konnekuma « Xumusa»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHble 3KCNEPUMEHTbI: XUMMUSA.
Konnekuus Poccuiickoro obweobpasoBaTesibHOro noprana

http://experiment.edu.ru AIXUMUK: caiT /1.H0. Anukbeposoii

http://www alhimik.ru Bcepoccuiickas onmmnunaga WKOAbHUKOB N0 XMMUK
http://chem.rusolymp.ru OpraHmMyeckas XMmus: 3NeKTPOHHbIN y4ebHUK ANA cpeaHEeN LWKObI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMWU: 3NEKTPOHHbIN y4eBHUK

http://www hemi.nsu.ru OTKpbITbI KoANeA: Xumms



http://www.chemistry.ru JMcTaHUMOHHAA OIMMNMAAA MO XMMUU: TENEKOMMYHUKALLMOHHbIN

obpasoBaTesibHbI NPOEKT
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