MoanucaH: CapblyeBa CeeTnana KOpbeBHa

DN: C=RU, S=Cseppanosckas obnactb,
L=YcTtb-HuumHckoe, T=ANPEKTOP, O="
MYHULMMANBHOE KASEHHOE
OBLLEOBPA3OBATENbHOE YYPEXOEHWE ™
YCTb-HNLIMHCKAA CPEOHAA

OBLEOBPA3OBATEJTbHAA LWKONA™™,

CHWNNC=02591216941, MHH=665100385157, Hpnnomeﬂne Ne 1.1.12(2)
E=ust-nizsoh@mail.ru, G=CseTnaHa lOpbeBHa, o o

SN=Capsidesa, CN=Capbiuesa Caetnana lOpbesHa Kk OcHOBHOM 06pa3OBaTeHBHOI/I IporpaMme
OcHoBaHue: s noaTreepxaaro 3TOT JOKYMEHT CBOen OCHOBHOro 06]_]_[@1"0 06paBOBaHI/IH

YAOCTOBEPSIOLLEN MOAMUCHI0

MKOY «¥Ycrp-Hununckas COLLDy,
YTBEPKIAEHHOU ITPUKA30M

MKOY «VYcre-Hunmuuckas COIL
oT 29.08.2025 1. Ne 80-1

PaGouyas nporpamma y4e0HOro nmpeamera (Kypca)
Xumus (yriay0aéHHbIA YPOBEHb)
(HauMeHOBaHHUE yueOHOT0 mpeaMera (Kypea))

cpenHee odmiee oopasoBanme  10-11 kiacc

(YpoBeHs o011ero oopa3oBaHusi: HadalbHOE 00IIee, OCHOBHOE 001IIIee, cpeHee obIiee 00pa3oBaHUe ¢ YKa3aHUEM Kilacca)

CocTaBuTe/ M NPOrpaMmabi:

Jlykuna E.B., yuutens, nepBas KBaJiug. KaTeropus
(®UO) (momxHOCTh)  (KBaNM(UKAIMOHHAS KATETOPHUS)

2025 r.

(ron coctaBieHus pabouel mporpaMMel)



HOACHUTEJBHAA 3AIINCKA

PabGouass mporpamMma Mo XMMHUHM Ha YPOBHE CpeHEro o0I1iero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit ®deneparuny», TpeOOBaHUNA K pe3ysibTaTaM OCBOCHUS
dbenepanbHO o0OpazoBarenbHOI pOrpaMMBbl CpEIHEro o01ero
oOpazoBanusi(POII COO), npencrasnennbix B denepanbHOM rocynapcTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoi
Qdenepanun, pealM3yOIIMX OCHOBHBIE OOpa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX IONOKeHUN «CTparernn pa3BuTus BocnuTanuss B Poccuiickon
Odenepanuu Ha nepuoa 1o 2025 roma» (Pacmopsixenue IlpaBurenbcrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTIYyOJEHHOTO H3YUYEHHUSI 3aHMMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HaydyHOro oOpa3oBanus yuammuxcsa 10-11 kiaccos.
WN3yuenune mnpeamera, peaiusyemMoe B yCIOBHAX AU(GEpEHIIUPOBAHHOIO,
npoduILHOIO OOy4YeHHS, TPHU3BAaHO OO0ECHeYuTh 00IIeco0pa3oBaTeNbHYI0 U
OOIIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHHUKOB IIKOJIBI, HEOOXOJUMYIO st
aJlanTaluyi UX K OBICTPO MEHSIIOIIMMCS YCIIOBUSIM KU3HU B COLIUYME, a TaKXkKe ISt
POJIOJDKEHUs O0y4YeHHUs] B OpraHu3alusx npodeccuoHaIbHOTrO O0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCSI OJJHON U3 MPUOPUTETHBIX AUCIUILINH.

B mporpamme mno Xumuum Ha3zHaueHUE TmpeaMeTa «XUMHUSD) MOTydaeT
NOAPOOHYIO  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOIOJIAraroU[MMHU
nonoxeHusiMu OI'OC COO o B3auMOOOYCIOBICHHOCTH 1€, CONepKaHus,
pe3yiabTaTOB OOyYeHHS M TpeOOBaHWN K YPOBHIO TMOJTOTOBKH BBIMYCKHUKOB.
CBUIETENLCTBOM TOMY SIBISIFOTCSL CHEAYIONIME BBIMNOJIHSIEMbIE MPOrpaMMoOu Mo
XUMUU (QYHKIHH:

e HMH(POPMALIMOHHO-METOJUYECKAsl, peaau3alus KOTOpod obecrneynBaeT
MOJlydYeHUE TMPEJICTaBICHUS O LEesIX, COJAep)KaHWHU, OOIIel crpaTeruu
oOyueHUsl, BOCIIUTAHUS U Pa3BUTHS 00YUAIOIINXCS CPEJCTBAMU MIPEIMETA,
M3Y4aeMoOro B paMKax KOHKPETHOTO MpOodus;

e OpraHU3alMOHHO-TUIAHUPYIOIIas, KOTOpas peayCcMaTpUBAET
OMpeNIeJICHHE: MPUHIUIOB CTPYKTYPUPOBAHUS U TMOCIEA0OBATEIbHOCTH
M3yYeHHUs] Yy4yeOHOTO MaTepuasa, KOJWYECTBEHHBIX U KAaYECTBEHHBIX €ro
XapaKTEPUCTUK; TOJX0JI0B K (HOPMHUPOBAHUIO COJECPKATEIBLHON OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTeNIbHBIX TOCTHXKEHUM OOYydYaroImUXCcs B
paMKax HWTOroBOM arrectauMd B (OpME €IMHOI0 TIOCYJIapCTBEHHOIO
’K3aMeHa M0 XMMUHU.

[Iporpamma mJist yriry0JIEHHOTO U3YYEHUS! XUMUU:



e YCTaHaBIMBAaE€T WHBAPHMAHTHOE MPEAMETHOE COJIep)KaHue, 00sA3aTeIbHOe
JUIST W3yYeHUs B paMKaxX OTAENbHBIX mpoduieii, mnpemycMaTpuBaet
pacnpeneneHue M CTPYKTYPUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSIM/pa3/iesam Kypca;

e JaéT NMPUMEPHOE pacHpeleeHhe YYEeOHOro BPEMEHH, PEKOMEH]IyeMOIo
JUTSL U3YYEHHS OTACTBHBIX TEM;

e IpeularaeT NPUMEPHYIO TMOCIEIOBATEIbHOCTh H3YyUYEHUS Y4eOHOro
MaTepuanga ¢ y4€TOM JIOTUKH MOCTPOEHHUS Kypca, BHYTPUIPEIMETHBIX U
MEKIPEAMETHBIX CBA3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a/1ay U3y4YeHHUsl MpeaMeTa
Ha yriyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CHCTEME
cpemHero oOmero oO0pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHKU
IUIAaHUPYEMBIX ~ PE3yJbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MPOrpaMMBbl CpEeIHEro o0111ero oOpa3zoBaHuUs (JIMTUHOCTHBIX,
METarpeAMETHBIX, MPEAMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUU  00ydYaromerocs IO OCBOCHHIO
COJIep KaHUs IPEeIMETA.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOTPaMME MO XUMHH PEIyCMOTPEHA
PEEeMCTBEHHOCTh € OOy4YeHHEM XHUMHUU Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHMs. 3a IMpelelaMM YCTaHOBJIEHHOM MporpaMMmod IO  XHUMHUHU
00s3aTenbHON (MHBAPUAHTHOW) COCTABIISIOLIEH COJEpKaHHUs y4eOHOro mpeamera
«XuMus» OCTaéTcs BO3MOXHOCTh BbHIOOpAa €ro BapHaTHUBHOM COCTaBJISIOLIEH,
KOTOpasi JOJDKHA OIpPENesThCsl B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOTrO
npoduist 00yueHus.

B coorBercTBHM ¢ KoHuentyaiabHbIMH mojoxeHusmu PI'OC COO o
Ha3HAUYEHUU TPeIMETOB 0a30BOro M yYrIyOJEHHOIO YpPOBHEH B CHCTEME
nuddepeHIMpoOBaHHOTO OOYyYEHHUsI HAa YPOBHE CpeaHero ooimero oOpa3oBaHUS
XUMHSI Ha YPOBHE YIUIyOJIEHHOTO W3Y4YeHMsI HaNpaBlIeH Ha pealu3aluio
OPEEMCTBEHHOCTH C  MOCJIEAYIOIUMM  3TalloM  MOJXYYEHUsS  XHUMHYECKOIro
oOpa3oBaHMsi B paMKax M3Yy4YEeHUs] CHEIUAJIbHBIX €CTECTBEHHO-HAy4YHBIX U
XUMUYECKUX JUCIMIUIMH B By3aX M OPraHHU3aIUAX CPEIHEro MpoQecCHOHATBHOTO
oOpazoBaHusi. B 3Toll CBsI3W u3ydeHHE NpeaMeTa «XUMHS» OPUEHTHUPOBAHO
OPEeUMYIIECTBEHHO Ha paclIMpeHue U  yIrIyOJIeHHEe TEOpEeTHYECKOW U
IPAKTUYECKON MOATOTOBKM OOYYaIOLIUXCs, BHIOPABIIMX ONpPENeAEHHBIA MPopuih
0oOy4YeHHs1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOLIEr0 NOJyUYEeHUsI XUMUUECKOTO
00pa3oBaHus B OpraHuzanusax npodeccuoHanibHOro oopaszosanus. Hapsny ¢ atum,
B cBere TpeboBanuii PI'OC COO K MmIaHUPYyEMBIM pe3yJibTaTaM OCBOEHUS
dbenepanbHOll 00pa3oBaTEIBLHOM MPOTpaMMbl CpedHEro ooOIero o0pa3zoBaHUs
U3y4YeHHE TMpeaMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha pelieHHe 3aaady



BOCIMTAHUSA U COLMAIBHOIO PA3BUTHS OOydarommxcs, Ha (OpMHUpPOBAHHE y HUX
OOILIEMHTEUIEKTYJIbHBIX YMEHHWI, YMEHUI paluoHaIM3aluil y4eOHOro Tpyaa u
0000IIEHHBIX  CIOCOOOB  NIESITENBHOCTH, MWMEKOIIMX  MEXIUCIUIIIMHAPHBIH,
HaJIPEeIMETHBIN XapakTep.

CocraBnsomiuMy npeaMera «XUMHUsS» Ha YpPOBHE yriayOiIEHHOTO M3y4deHUs
ABISIIOTCS  yrIyOn€HHble Kypcbl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [lpu onpenenseHun Moxo10B K OTOOPY U CTPYKTYpPHOM
OpraHu3allMM COJEPKAHMUSI 3TUX KypCcOB B IIpOorpaMMme IO XMMHH 32 OCHOBY
npuaTel nonokernst GI'OC COO o pazmuuusax 06a3oBoro u yriyOn€HHOTO
YPOBHEHN U3yUEHHUS TIPEAMETA.

OcHoBy conepxkanust KypcoB «Opranuyeckas xumus» U «OOmas #u
HEOpraHWYecKas XHMHS» COCTABIISET COBOKYIHOCTh NPEIAMETHBIX 3HAHMN U
YMEHHM, OTHOCALIMXCA K 0a30BOMYy YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHUM TMOJydaeT ONpenesEHHOE TEOPETHYECKOE JIONOJIHEHHE, MO3BOJISIONIEE
OCO3HaHHO OCBOUTH CYHIECTBEHHO OojblIuii  00BEM  (PaKTOIOrHYECKOrO
MaTepuana. Tak, Ha yrayOJ€HHOM YpOBHE H3Yy4EHMs IpeaMera olecreueHa
BO3MOXHOCTh 3HAQUMUTEJIBHOIO YBEJIMYEHHUsS OObEMA 3HAHMM O XUMHUYECKHX
AJIeMEHTaxX M CBOMCTBAaX MX COEIMHEHHM HAa OCHOBE PACIIMPEHUs] U yriayOieHus
MPEACTABICHUI O CTPOCHUM BEIECTBA, XMMUUYECKOW CBSI3U U 3aKOHOMEPHOCTAX
IPOTEKaHUS PEAKLUI, PACCMATPUBAEMBIX C TOYKH 3PEHHSI XUMUUYECKONH KMHETHKHU
U TepMoaMHamMuKU. HM3ydeHue mnepuoanydeckoro 3akoHa u Ilepmommueckon
CUCTEMbl ~ XMUMHYECKMX  JJIEMEHTOB  0Oa3upyercds  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWUYECKHUX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKasl CBA3b
OOBSCHSIETCS C TOUKU 3PEHUS PHEPreTUUECKUX U3MEHEHUH Mpu €€ o0pa3oBaHUU U
pa3pylIeHHH, a TaKXKe C TOYKU 3PEHHs] MEXaHHW3MOB €€ oOpaszoBaHus. M3yueHue
TUIIOB ~ peakuuid  JomnojHsercs  (HOPMHUPOBAHMEM  MpPEACTaBICHUH 00
ANEKTPOXUMHUYECKHUX MPOIECCaX U AIEKTPOJIM3€E PACIIaBOB U PACTBOPOB BEILIECTB.
B kxypce opranmdeckoil XMMHUU MPH PACCMOTPEHHUU PEAKLUOHHOW CIIOCOOHOCTHU
COEIMHEHMH yAensieTcsi 0c000e BHUMaHHUE BOIIPOCaM 00 3JEKTPOHHBIX 3PQeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX M MEXaHU3MaX peaKIHil.

Ocoboe 3HaueHWe HMEET TO, YTO Ha COJEpXKAHUE KypCOB XHUMHH
yrayOaEHHOTO YPOBHS U3YUYEHHUS JIJIsl KJIACCOB OMPENeIEHHOr0 Ipoduis (TI1aBHBIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JAONOJIHEHUH K oOlel cucreme
IIPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIUSIHUE CMEXKHbIE IpeaMeThl. Tak, Hanmpumep,
B COJIEpKaHUU TMpeMETa JIJIsl KIAaCCOB XUMHUKO-(pu3nyeckoro npoduist 60ibiioe
3HaYeHue OyJIyT MMETh 3JEMEHThl yueOHOro mMarepuania mno oodmei xumuu. [Ipu
U3YUYEHUHU IMpeAMeTa B JAHHOM CIIy4yae akIeHT OyJeT cienaH Ha OOLIHOCTb
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TE€OPUH B XUMUU U B (U3HKE: aTOMHO-
MOJIEKYJIsIpHasi Teopus (MOJeKyJsipHas Teopus B (DU3MKE), 3aKOHBI COXpPaHEHUs



MacChl M DHEPIWM, 3aKOHbl TEPMOJAVHAMUKH, DJIEKTPOIN3d, NPEACTABICHUA O
CTPOECHUU BEILIECTB U APYTOE.

B TO e BpeMs B comepKaHMM IpeaMeTa Il  KIACCOB XUMUKO-
Ouooruueckoro npopuis OonblIuil yJAenbHbI Bec OyneT UMETh OpraHuyeckas
xumus. B aTOM ciywae mpenocTaBisieTcss  BO3MOXKHOCTH  Jisi  Oosee
00CTOSITEILHOTO  PACCMOTPEHUS XMMHMYECKOM OpraHu3aluy  KJIETKH  Kak
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K TMPUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIUJbL, O€JIKH, YIJIEBOJbI, HYKJIECHHOBBIE
KUCJIOTHl U Apyrue. [Ipm 3TOM 3HaHUA O COCTaBe M CBOMCTBAX MPEACTABUTEIICH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIY’KAaT OCHOBOM I H3y4YECHUS
CYILIIHOCTH IIPOLIECCOB (POTOCUHTE3A, JbIXaHUs, TMIIEBAPEHUS.

B miane ¢opmupoBaHUs OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHUS
0OILIIEHay4YHBIX METOJIOB [TO3HAHUS U OIBITA TPAKTUYECKOTO MPUMEHEHHUST HAYYHBIX
3HaHUN U3y4YeHue npenMera «XvUMHUs» Ha YIIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBA3SX C YYEOHbIMM IpEAMETaMH, BXOASIIMMU B COCTaB
npeaIMeTHeIX obOnactell «EcTecTBeHHO-HayuHble MpeaMeThl», «Martematuka u
uHpopmaTrka» U «Pycckuil sI3bIK U IUTEpATYPA».

[Ipu u3zyyenuu yueOHOro mnpenMera «XuMus» Ha YriayOJIEHHOM YpOBHE
TaKk)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MepBOCTENEHHON 3HAYMMOCTH SIBJSETCS (POPMHPOBAHHE OCHOB
HAyKd XUMUU Kak OO0JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKON
NEATEIIbHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOW 3a7ayd Ha YyriayOJ€HHOM YpOBHE M3yuU€HHUS NpeaMeTa MpeArojaraer
peanu3anuio TaKux LeseH, Kak:

e (opmMupoBaHME TNPEACTABICHUI: O MaTEPUATLHOM E€JUHCTBE MHPA,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBICHUM MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled ponn B oOecnedyeHuu
YCTOWYMBOTO  Pa3BUTHUS ~ YEJIOBEYECTBA: B  PEIIGHUHM  MpoOseM
HKOJIOTMYECKOM, SHEPreTUYECKON U MUIIEBOW 0€30MacHOCTH, B Pa3BUTHU
MEIULMHBI, CO3JaHUH HOBBIX MAaTE€pUaJIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
00eCreYeHnr PalUOHAIBHOTO MPUPOJONOIb30BaHUS, B (OPMUPOBAHUU
MHUPOBO33pEHUs U OOLIEH KyJIbTYphl YEJIOBEKA, a TAKXKE 3KOJOTHYECKH
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBbIO U MPUPOJIHOMN CpeliE;

e OCBOCHUE CHCTEMbl 3HAHHUH, JIEKAallUX B OCHOBE XWUMHUYECKOH
COCTaBJISIIOIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: GyHIaMEHTaIbHBIX
MIOHATHM, 3aKOHOB W TEOPUM XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pAa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAQIMOJIEKYJIIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHHUS XUMHUYECKUX DPEaKLHH, O



XUMHUYECKOM PaBHOBECHU, PACTBOPAaX U JUCIEPCHBIX CUCTEMaX, 00 00IIMX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BO/ICTBA;

e (opmupoBaHue y 0o0yyarommxcs OCO3HAHHOTO MMOHUMAHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHUU 151 OOBSICHEHUS
KITFOUEBBIX HJEH U MPoOJIeM COBPEMEHHOM XUMHUHU, JIsI OOBSICHEHUS W
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPONY;
IPAaMOTHOTO pelieHus mpobiieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaIKM3a U OIEHKU C MO3UIIMI KOJIOTUYECKONU 0€301MacCHOCTH TOCIEICTBUN
OBITOBOM U MPOU3BOJCTBEHHOM JEATEIBHOCTH YEJIOBEKAa, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BaHUEM U  MepepadoTKOH
BEIIECTB;

e yriyOJIeHHE TPEACTaBICHUM O  HAy4YHBIX  METOJaX  TO3HaHUS,
HEOOXOJIMMBIX MJI1 TPUOOpPETEHHUs] YMEHHUIl OpPUEHTUPOBATHCS B MHpPE
BEIIECTB W OOBSICHEHHS XUMHYECKUX SIBIICHUM, UMEIOIIUX MECTO B
NPUPOJIE, B MPAKTUUECKON IEATEILHOCTH U MIOBCETHEBHON KU3HU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
GyHKIUN 11€I0CTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU HU3YYCHUU
npeaMera «XUMHsS» Ha  YrIyOJN€HHOM YpPOBHE OCOOYIO  aKTyallbHOCTh
IpUOOPETAIOT TaKKUE LIETH U 3a7]a4H, KaK:

e BOCIHUTAHHE YOCKIEHHOCTH B T[IO3HABAEMOCTH SIBJICHUN TPHUPOJIBHI,
YBOKEHUSI K MpPOLIECCY TBOpPUYECTBA B OOJACTU TEOPETHUUECKUX U
MPUKIAJHBIX UCCIETOBAHUM B XUMHUH, (POPMHUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO ¥  CaMOBOCHMTaHUIO  Ha  OCHOBE  YCBOCHHS
00LIEYeI0BEYECKHUX LIEHHOCTEM;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
crocoOHOCTe oOydJaroruxcsi, (OpPMHpPOBAHHWE Yy HHX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpPa30BaHMIO M HEMPEPHIBHOMY OOpa30BAHUIO KaK
YCJIOBHIO YCHIEITHOM MpodeccuoHaIbHOM U 0011IeCTBEHHON AESITeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

e (opMHUpOBaHHWE YMEHHUM M HABBIKOB Pa3yMHOTO MPHUPOJOINOIH30BAHMUS,
Pa3BUTHE HKOJIOTMYECKOMN KyJIbTYPHhI, IPUOOPETEHUE OMBITA 0OIIIECTBEHHO-
MIOJIE3HOM 3KOJIOTUYECKOM AEATEIbHOCTH.

OO01uiee 4ncao 4yacoB, MPEAYCMOTPEHHBIX ISl U3YUEHUSI XUMUM HA YIIIyOJIE€HHOM
ypOBHE cpeaHero obiiero odpazoBaHus, coctaBiser 204 yacoB: B 10 kimacce —
102 gaca (3 gaca B Hegento), B 11 kimacce — 102 yaca (3 yaca B HeZIeIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKON XUMUM.

I[Ipenmer w©  3HayeHWE  OPraHUYECKOM  XMMHUH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYeCKUX COSTUHEHUM.

DJEeKTpOHHOE CTPOCHHE aToMa yriepoia: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHMA. BaneHTHblE BO3MOXXHOCTM aToOMa yriepoaa. XHMHYECKas CBS3b B
OpPraHMYECKUX COCIUHEHUSX. Tumbl TUOpUIU3AIMKM aTOMHBIX oOpOuTaen
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOM CBsI3U (OOMEHHBIN U JJOHOPHO-
aKIENTOPHBIN). TUIMBI TEPEKPHIBAHUS ATOMHBIX OpOUTANe, ©- W T-CBS3U.
OnuHapHasi, 1BOMHAs U TpoiHas cBsa3b. CnocoObl pa3pbiBa CBS3EMl B MOJEKYJax
oprannueckux BemecTB. [loHsTHe 0 CBOOOJHOM paaukaie, Hykieodusie u
aneKkTpodue.

Teopust cTpoeHust opraHuueckux coeauHennit A.M. byrtinepoBa wu
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUN CTPOECHUS
OpPraHMYECKUX COCAUMHEHUU. MOJNeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBIL.
CtpykrypHble (OpMYJBl  pa3IUYHBIX BUJOB: pPa3BEPHYTas, COKpari¢HHasl,
ckenetHas. WM3omepus. Buabl wm3omepun: CTpyKTypHas, NOPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGHEKThI B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUM (MHIYKTUBHBIN
U ME30MEPHBIN 2PDEKTHI).

[IpeacraBinenne o kinaccuuKalMu OpraHUYecKuX BemecTB. llonstue o
¢ynkuonanasHoU rpymnne. ['omonorus. ['omonorudeckue psasl. CucremaTudeckast
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHble Ha3BaHUS
OT/EJIbHBIX MPEICTABUTENCH.

Ocobennoctn M KiIaccupukanus OpraHUYecKux peaknuii. OKUCIUTETbHO-
BOCCTAHOBUTEJBHBIE PEAKIIMU B OPraHUYECKOU XUMUMU.

DKCNEPUMEHTAIIbHBIE METO/bl M3YUYE€HUS BEHIECTB U KX NPEBPAIICHUN:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPraHMYeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OIBITHI IO MPEBPALLICHUID OPraHUYECKUX BELIECTB IPU HArpeBaHUHU
(u1aBneHue, OOYIJIMBAHUE U TOPEHME), KOHCTPYHPOBAHHME MOJIeNIed MOJEKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasbl.

Ankanpl. ['omonorudeckuil ps ankaHoB, o0rmias ¢popMya, HOMEHKIIaTypa 1
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, Sp°-
rudopuau3anms aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOHCTBA
AJIKaHOB.



XUMUYECKUE CBOWCTBA aJKAHOB: PEAaKIMU 3aMEUICHUs, H30MEpPU3ALINH,
JNErUIpUPOBaHUs, [IUKIU3ALNH, TUPOJIN3a, KpEeKUHra, ropeHus. Ilpencrasienue o
MEXaHU3Me PeaKLHi paJuKaTIbHOTO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUeHUs U IPUMEHEHUE aTKaHOB.

Huxnoankanel. O0mas ¢opmysa, HOMEHKIAaTypa u uzomepus. OcobeHHOCTH
CTPOCHUSI M XHUMHYECKUX CBOMCTB MalbIX (LUKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIONEHTaH, IUKJIOTreKCaH) LUKIoaTKaHOB. CrocoObl MOJy4YeHHUsS U
PUMEHEHUE UKIOAIKAHOB.

Ankensl. ['oMonorudeckuil psii aakeHoB, obmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —AlKEHOB,  Sp°-
rudpuau3anys aTOMHBIX opOuTanieil yriepoaa, o- U m-cBs3u. CTpyKTypHas U
reoMerpuyeckas (nuc-TpaHc-) uzoMepuss. PU3NUYECKHE CBOMCTBA AJIKEHOB.
XHWMHYECKUE CBOICTBA: PEAKUMH IMPUCOCAUHEHUS, 3aMEIIECHUS B O-MOJOKECHHE
IpU JBOMHOM CBSI3M, NOJMMeEpU3auuu U okucieHusd. [IpaBuno MapkoBHHKOBA.
KadecTtBenHble peakiiuy Ha JABOWHYIO CBsI3b. CrOCOOBI MOMYYEHUS] U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsLKEHHBIE, U30JUPOBAHHbBIE,
Kymyauposanuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. I[lomumepusanus
cONpsKEHHBIX TUeHOB. CrocoObI MOJIyYeHUs U IPUMEHEHNE aJIKa/IMEHOB.

Ankunbl. ['omonorudeckuii psifi aikMHOB, o01as Gopmylia, HOMEHKIATypa U
U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKMHOB, Sp-
rudpuau3anms aTOMHBIX OopOuTaneil yriepona. Ou3MyecKue CBOMCTBA aJKUHOB.
XWUMUYECKUE  CBOMCTBA:  peakUUMW  MNPUCOCAUHEHUs, JTUMEpU3alud U
TpUMEpPHU3aLUU, OKUCIEHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, NMEIOIIMX KOHLEBYIO
TPOWHYIO CBsI3b. KauecTBEHHbIE peakIuu Ha TPOHHYIO CB3b. CIOCOOBI MOTyYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKkue YTrieBoJOpoibl (apeHbl). ['oMonoruueckuil psii apeHoB,
oOmas ¢opmysna, HOMEHKIIATypa U U30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIeKYJbl OeH3oma. dusnueckue CBONCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a M €ro TOMOJIOTOB: PEaKIUK 3aMelIeHUsI B OEH30JbHOM KOJIbIIE U
YTJIEBOAOPOJAHOM pajuKalle, PEakUWd NPUCOEAUHEHUS, OKHUCIEHUE TOMOJIOTOB
Oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe AJKWIbHBIX pPaJUKaIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHON, aMHUHO- M HUTPOTPYIIBI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lonumepuszanus ctuporna. CrnocoObl NOTyYEHUs U
IPUMEHEHUE apOMATUYECKHUX YTII€BOJA0POIOB.

[Ipuponusiii ra3. [lonytasle HeTsHBIE Ta3bl. HedTh u €€ mpoucxoxiaeHue.
KameHHbIl1 yronb U mpoaykTsl ero nepepadorku. Crnocodsl nepepadboTku HedTu:



NEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATIUTUYECKUN), PUDOPMUHT, MTHPOIH3.
[TponykTel mepepaboTku HE(TH, UX TPUMEHEHNE B TPOMBIITUICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXAY Pa3IMYHbBIMU KJIACCAMH YTJIEBOJOPOAOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YTIJIEBOIOPOA0B. Peakiuu
3aMEIIeHHs] TaJoreHa Ha TUAPOKCOTPYIITY, HUTPOTPYIIly, IHAHOTPYIIY,
amuHorpynmy. /[leificTBHe Ha TalOreHNPOM3BOAHBIE BOJHOTO W CIUPTOBOTO
pactBopa mENOYM. B3auMOAENCTBHE NUTAJOr€HAIKAHOB C MAarHUEM WU LIUHKOM.
[Tonstue 0 METaJUI0OPTaHUYECKUX COETUHEHMSIX. Hcnons3oBanue
raJIOTEHIIPOM3BOJHBIX YIJIEBOJAOPOAOB B OBITY, TEXHUKE M TP CHHTE3e
OpraHUYEeCKUX BEUIECTB.

OKCnepUMEHTaIbHbIE METOJbl M3Y4YEHHUS BEIIECTB W HX MpEBpaIlCHUI:
u3ydeHrne (PU3NUecKUX CBOWCTB YIJIEBOJOPOAOB (PAaCTBOPUMOCTH), Kaue€CTBEHHBIX
peaKuii yriaeBoJAOPOIOB Pa3IMYHBIX KJIacCOB (0OecIBeunBaHWEe OpPOMHOW WIIH
MOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHIIEHA C
aMMHaYHBIM pacTBOpoM okcuja cepebpa(l)), kadecTBeHHOoe OOHapy)eHUE
yriepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHUE OTUJICHA U
U3y4YEeHHE €ro CBOMCTB, O3HaKomiieHHE ¢ Koyuekuusamu «HedTts» u «Yromby, C
oOpa3iamMu TIacTMacc, Kay4yKOB M PE3UHBI, MOJIETUPOBAHHE MOJIEKYJ
YTJIEBOJOPO/IOB U TAIOT€HIIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucnopoaconep:xamue opranndyeckue CoeANHEHHA.

[IpenenbHble ogHOATOMHBIE chUPThL. CTpoeHHE MOJIEKYJl (Ha MpuMepe
METaHOJIa W JTaHoja). ['oMonorumueckui psna, obmas ¢opMmyna, U30Mepus,
HOMEHKJaTypa u kiaccuukamus. Dusmdyeckue CBOWCTBA  MpeeTbHBIX
OJIHOATOMHBIX CHHUPTOB. BoJoponaHbie CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEaKUWU 3aMELICHUs, JerHapaTalliyd, OKHCIICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKMMHU H  HEOPTaHWYECKUMH  KHCIOTAMHU.
KauectBenHast peakiiysi Ha OJJHOATOMHBIE CIIUPTHI. J[elicTBUE ATaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJy4YeHUS W MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢upel, HOMeHKIaTypa U u3oMepus. OcoOEHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHOTOAaTOMHBIE CHUPTHl — JSTUICHTIUKOIh W TimnepuH. Dusmdeckue u
XUMHYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHMsI, B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHUYECKUMH KHCIOTaMH, KAa4yeCTBEHHAs pEeaKkiuss Ha MHOI0ATOMHBIE
cnupThl. [lpeacraBienne o MexaHW3Me peakiuil HYKICO(DUILHOTO 3aMEICHUSI.
JleiictBue Ha opraHu3Mm 4esnoBeka. C(CrnocoObl MOJYyYEHHUST U NPUMEHEHUE
MHOTOATOMHBIX CITHPTOB.

®enon. CrpoeHHe MOJEKYNbl, B3aUMHOE BIHUSHUE THUAPOKCOTPYIB U
O0eHszonpHOro sapa. dusnyeckue cBoicTBa (peHona. OCcoOEHHOCTH XMMHUYECKUX



cBoiicTB (¢enoma. KauecTBeHHble peaknuu Ha (eHosl. TokcuuHOCTh (eHora.
Cnoco0sl nostyyeHus 1 npuMenenue penona. Genondpopmanpaeruanas cMoma.

KapOoHunbHbIe COETMHEHUS — abJACTUABl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifbl anbIeruioB U KETOHOB, 0O0IIas
dbopmyna, uzoMepuss U HOMEHKJIarypa. Duznueckue CBONCTBA allbJETHIOB U
KETOHOB. XMMHYECKHME CBOWCTBAa  albJCTHJOB U  KETOHOB:  peakiuu
npucoeauHeHus. OKUCIEHUE albJeTU0B, KaYeCTBEHHBIC PEAKIIMN Ha ajlbICTHIbI.
CriocoObl oTy4eHus! ¥ MPUMEHEHHE allbJIETHI0B U KETOHOB.

OHOOCHOBHBIE TIPECIIbHBIC KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepus u HoMeHKI1atypa. Pu3ndeckue CBOMCTBa
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BomoponHble CBSI3U MEXIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA: KMCIIOTHBIC CBOMCTBA,
peaknms dSTepuPUKANNHA, PEAKIIUU C Y4YaCTHEM YIJIEBOJOPOAHOTO paauKaa.
OcoOeHHOCTH CBOMCTB MYpaBbUHON KHUCJIOTHL. [loHSITHE O MNPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroodpasue kapOOHOBBIX KHCIOT.
Oco0EeHHOCTH CBOWCTB HEMPENEIbHBIX W apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO]IE8As,
JuHONeH08as KUCIOoThl. CrIoCOOBI MOTyYeHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upsl. ['omonormdeckuit psia, obmas dopmyna, uU30Mepus H
HOMEHKJIaTypa. DU3NUYECKHE U XUMHYECKUE CBOWCTBA: THUIPOIU3 B KHUCIOW H
LIEIIOYHOM Cpelie.

Kupsi. Ctpoenne, GU3NUECKUE U XUMHUYECKHUE CBOMCTBA KUPOB: TUAPOJIH3 B
KHUCIION U 1ienoyHoi cpene. OCoOOEHHOCTH CBOMCTB KHUPOB, COACPIKAIINX OCTATKH
HEMpPEeETbHBIX )KUPHBIX KUCIIOT. JKUphl B IpUpo/Ie.

MBpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

O6mras xapakTepucTuka yrieBojoB. Kinaccudukanus yrieBoioB (MOHO-, AH-
U Tonucaxapubl). MoHOcaxapuabl: TIIOKo3a, (PyKTO3a, TajmakTo3a, pudo3a,
ne3okcupu6o3a. Ou3nuecKue CBOMCTBA U HAXOXJEeHHE B mpupoje. PoToCUHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMHU C YYACTUEM CIUPTOBBIX U alIbJETHIHON
IPYII, CIUPTOBOE W MOJIOYHOKHUCIOE OposkeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B JKU3HEAEATEIbHOCTH Opranu3ma. Jucaxapuasl: caxaposa, MajibTo3a U
JakTo3a. BoccTtaHapnMBaromye U HEBOCCTaHABIMBAIOIIUE Aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npuMmenenue. [lonmucaxapuabl: Kpaxmal,
JIMKOTEH U 1enono3a. CTpoeHHe MaKpOMOJEKYyJl Kpaxmana, IJIMKOT€Ha U
HeJUTroNo3bl.  PU3MUECKMEe CBOWCTBA KpaxMalia M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBA KpaxMmajia: THJpOJIM3, KauyeCTBEHHAs peakius ¢ HOJ0M. XUMHUUYECKHUE
CBOMCTBA LIEJITIOJIO3BI: TUIPOJIN3, TIONyUYeHHE A(UpOB 1esuitono3sl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN HIENK).



OKCHEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUsS BEIIECTB M WX IPEBpAIICHUIL:
PacTBOPUMOCTb Pa3JIMYHBIX CIIUPTOB B BOJE, B3AMMOJIEHCTBHE 3TaHOJA C HATPUEM,
OKHCJICHHE 3THJIOBOTO CIIMPTA B AJIBJIETH] HA PACKAIIEHHOW MEIHOW ITPOBOJIOKE,
OKHCJICHHE O3TUJIOBOTO CHHUpPTa JUXPOMATOM Kajius (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEpHANIOB), KAaueCTBEHHBIE pEaKkUWU Ha anbJerujibl (C THIPOKCHIOM
muammuHcepeOpa(l) u  rugpokcuaom  menu(Il)), peakuus raMuepuHa c
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaoMm meau(Il), BzaummoneiicTue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMaM «CIUpThl U
(denoinb, «KapboHoBbIe KUCTOTHL. CI0KHBIE 3PUPBD».

A3oTcoaep:Kkaniue OpraHuYecKue CoeIMHEeHUsl.

AMUHBI — OpraHuYecKue Mpou3BoJHbIe ammHuaka. Knaccudukanus aMUHOB:
anudaruyeckue W apoMaTHUeCKue; TMEepBUYHBIC, BTOPUYHBIE M TpPETUYHBIE.
Crpoenune Moiiekys, obmas gopMyia, U30MepUs, HOMEHKIAaTypa U (U3NUYECKUE
cBOMcTBa. XMMHYECKOE CBOWCTBA alM(PaTUUECKUX AaMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHKE, B3aWMOJCHCTBUE IEPBUYHBIX AMHHOB C a30THUCTOW KHCJIOTOM.
Conu anKnJiaMMOHMUS.

AHUIIMH — TIpeACTaBUTENb aMHHOB apomaruueckoro psga. CrpoeHue
aHWIMHA. B3auMHoe BiIMsHUE TPYIIl aTOMOB B MoJieKyJe aHwInHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJIyYEHUS M NpUMEHEHHe anudarnuyeckux aMuHOB. [lomydyeHue aHwnIMHA W3
HUTpOOEH301a.

Amunokucinotel. Homenknatypa u uzomepus. OTaenbHble IpeICTaBUTENN -
AMUHOKHCIIOT: IJIMIMH, alaHuH. @PU3H4YecKHe CBOMCTBA  aMHUHOKHUCIOT.
XHWMHYECKHE CBOMCTBAa AMHMHOKHCIOT KakK aM(OTEpHBIX OpPraHWYeCKHX
COCIMHEHMM, peakiusi MOJIMKOHACHCAMK, O0pa3oBaHUWE TMENTHIHON CBS3U.
buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 ¥ THIPOJIU3 IIENITHIOB.

benku kak npuponHble nonumepbl. [lepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa O€nkoB. XUMHUYECKHE CBOMCTBA OEJKOB: THUAPOJIU3, JACHATypauus,
KayeCTBEHHbIE PEAKIIMM HA OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W HX IPEBPAIICHUIL:
pacTBOpeHHE O€NKOB B BOJIE, JEHATypalus OEJIKOB NPHU HarpeBaHUH, LIBETHBIC
peakuuu Ha O€JIKM, pelIeHUuEe HKCIEPUMEHTANbHBIX 33Jad [0 TeMaM
«A3zoTconepKallue ~ OpraHMyeckue — coeguHeHus» U «Pacmno3naBanue
OPraHUYECKUX COCIUHECHUI.

BricokoMouiekyJIsipHbIe COeTUHEHHS .

OCHOBHbIE MOHSTHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AIH, CPEIHSIS MOJEKYIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIDHBIX COEJUHEHHN —
MOJIMMEPU3AIS U TTOJTUKOHICHCAIIHS.

[Tonumepuble Martepuanbl. I[lnacTmacchl (MONMMATHIICH, TOJUIPONUIIEH,
MOJIUBUHWIXJIOPHU, TOJUCTUPOJI, MOJIMMETHIMETAKPUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTaNarT). Y THIM3alus 1 nepepadboTka 1miacTuka.

D1acTOMEpHI: HaTypajabHbII KayuyK, CUHTETUYCCKUE Kay4dyKu
(OyTaareHOBBIN, XJIOPONPEHOBBIN, U30MTPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KapOH U JIaBCaH).

[Tomumepsbl CIEUATBHOTO Ha3HAYECHUS (Tedion, KeBJjap,
AJIIEKTPOIPOBOISIIKE MOJIUMEPDI, OMopa3iaraeMble OJIUMEpHI).

DKCIEpUMEHTAIbHbIE METOJIbl H3YyYEHHUS BELIECTB M HMX IPEBpAlICHUN:
03HAKOMJIEHUE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, pEIIEHUE OHKCIePUMEHTAIBHBIX 3aJad 1o Teme «Pacmo3naBanue
IJ1aCTMacC ¥ BOJIOKOH.

Pacuérnrbie 3amaun.

Haxoxnaenue MonekynasipHo (QopMysibl OpraHMYE€CKOrO COEAMHEHUs IO
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXKJICHUE
MOJIEKYJIIPHOM  (DOpMYJIBI OpPraHMYecKOro COeIMHEHUs 1o Macce (00bEMy)
POIYKTOB CrOpaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peaKkMyu W/WIW UCXOJHBIX BEILIECTB, YCTAHOBJIECHUE CTPYKTYPHOU (QOpMYIIbI
OPTraHUYECKOTO BEIIECTBA Ha OCHOBE €r0 XMMHUUYECKHWX CBOWCTB WJIM CIOCOOOB
MOJIYYEHHUs], OIpPEAECICHUE AO0JM BBIXOJIa MPOAYKTA PEAKLIHUH OT TEOPETHYECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3zanusi MeXNpeIMETHBIX CBS3EH MPU M3YUYCHUH OPTaHUYECKON XUMHH B
10 kmacce OCyIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOILIUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TOHATHH, TPUHATBIX B OTAEIBHBIX MpeaIMeTax
€CTEeCTBEHHO-HAYYHOTO ITUKJIA.

OO6mire ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAyUHbII (PakT, runoresa,
TEeOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HaOIIOJIeHue, H3MEpEHUeE,
AKCIEPUMEHT, MOJIEb, MOJICIIUPOBAHHUE.

®dusmuka: Marepusi, aroM, DJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3MYECKHE BEIMYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCTh, DHEPrus,
Macca.

buonorus: kierka, opraHu3M, J3KOcUcTeMa, Ouochepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepoTpOodHBIA THUI MUTaHUS, OpOKEHUE,



doTtocuHTE3, IbIXaHUE, OENIKH, YIJIEBOABI, >KUPBL, HYKJICUHOBBIE KHCIOTHI,
(epMEHTBHL.

['eorpadusi: mose3Hble UCKOMIaeMbI€, TOILUIUBO.

TexHonorus: MNUIIEBBIE MNPOAYKTHI, OCHOBHI PAllMOHAIHHOTO IHTaHUS,
MOIOILIME CPEJICTBA, MATEPUAIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBILIASA U HEOPTAHUYECKAA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUECKU 3neMeHT. M3oronsl. CTpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAHTOBBIE YHMCJA. DHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudpukaims XuMuuecKiux 3J€MEHTOB (S-, p-,
d-, f-amementsl). PacmpenencHue dNEKTPOHOB IO AaTOMHBIM — OpPOHUTAJISIM.
DneKTpOHHBIE KOH(PUTYpAIIMK aTOMOB AJIEMEHTOB MEPBOTO—4YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YyKJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DJIEKTPOOTPULIATEIIBHOCTb.

[Tepuoanueckuit 3axkoH u [lepuonuueckas cucremMa XUMUYECKUX JIEMEHTOB
J.N. MenneneeBa. CBsi3b nepruoanueckoro 3akona u llepronnueckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH MU3MEHEHHS CBOMCTB XUMHYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU
OpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm © IepuoaaMm. 3HAYEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XUMHYECKass CBA3b. BUIBI XUMHUYECKOM CBSI3U: KOBAJICHTHAsl, HOHHAs,
MeTainyeckas. MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. DHEPrus U IJuHa cBsi3U. [1oysipHOCTD, HATPABIEHHOCTD U
HAChIIIaEMOCTh KOBAJICHTHOW CBsA3U. Kpartneie cBsa3u. BomopomHas CBA3b.
MexMOJIEKYIIApHbIE B3aUMOJAECHCTBHUS.

BaneHTHOCTP W BaJIEHTHBIE BO3MOKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (HA IPUMEPE COCTUHEHUN
3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHne 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMILIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYeHHWE KOMIUIEKCHBIX COEIUHEHUH.
[TonsiTHE O KOOPIMHATMOHHOW XUMUH.

BemecrBa  MOJEKYJISIPpHOTO M HEMOJEKYJSIPHOTO  CTpOE€HHUs. UMb
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstre o nucnepcHbix cucrteMax. Mctuaable pacTtBopshl. [lpencrasienue o
KOJUTOUJHBIX pacTBopaxX. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUU PaCTBOPOB:
MaccoBas J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpauusi. HacellieHHbIE U
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanys m HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. T pUBHUATBLHBIC
HAa3BaHUA OTJICJIbHBIX MPEACTABUTEIEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUUeCKUX peakiuii B HEOPraHUYECKOW W OpraHUYeCKOM
XUMHH. 3aKOH COXPAaHEHUSI MAcChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAILCHUS
SHEPTUU MPU XUMHYECKUX peakiusaX. TeraoBbie 3Q(PEKTh XUMUUECKUX PEaKITUN.
TepMOXUMUYECKHE YPaBHEHHUS.

CKopoCTh XMMUYECKOU peaKIiu, €€ 3aBUCUMOCTb OT Pa3IMUHBIX (DAKTOPOB.
['omoreHHbIe U rereporeHHsie peakiuuu. Karannus u kataau3aTopsl.

O6patumbie 1 HeoOpaTUMBIE peaKIuu. XUMHUECKoe paBHoBecHue. KoHcTanTa
XUMHUYECKOTO paBHOBeCHsA. DakTOphl, BIMUSAIONIME HA IOJOKEHUE XUMHUYECKOIO
paBHOBECHA: TEMIEpaTypa, JABJICHUE U KOHLIEHTPAMU BEILECTB, YYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTpoiutuueckas gucconuanus. CuiabHble W ClIa0ble  3JIEKTPOJUTHI.
Crenenp auccommannu. Cpena BOJIHBIX PAaCTBOPOB: KHUCIOTHAS, HEWTpalbHAas,
mienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus comneid. Peakiuu
HOHHOT'O OOMEHa.

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTEneHb  OKHUCIEHUS.
Okuciurens W BOCCTAaHOBUTENb. [IpollecChl OKHUCIEHWST W BOCCTAHOBJICHUS.
Baxneiiliie OKHCIUTENTM W BOCCTAaHOBUTENW. MeTOH 53JEKTpPOHHOro OaliaHca.
DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB BEILIECTB.

DKCNEPUMEHTAJIbHBIE METOJbl M3YUYE€HUS BEHIECTB M WX NPEBPALICHUN:
pa3loXKEeHHWE TIePOKCHIA BOAOPOJAA B TMPUCYTCTBUM KaTalld3aTropa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHNUE PEAKIMii HOHHOTO0 OOMEHa, OmpeieJICHIE
Cpeabl PacTBOPOB € MOMOUIBIO HHJAMKATOPOB, M3YUYCHHUE BIMSHHS PA3IUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU ¢ TOJOKEHUE XUMHYECKOTO
paBHOBECHS.

Heopranuueckast xumus.

[Tomoxenne HemeTtauioB B llepuognueckod CHCTEME  XMMHYECKUX
anemeHToB J[.MI. MeHeneeBa 1 0COOEHHOCTH CTpoeHus ux atomoB. dusnyeckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUSI HEMETAIUIOB (HAa MpUMEpE KHUCIOPOJa, CEPBHI,
dbocdopa u yriepona).

Bomopon. Ilomydenue, ¢uznueckue M XUMHUYECKHAE CBOWCTBA: PEAKIIMH C
METaJjlaMd M  HEMETAJUIAaMH, BOCCTAHOBUTEJIBHBIE CBOMCTBA. [ MApUIBL
TonnMBHBIE ATIEMEHTHI.

lanorensl. Haxoxaenue B mpupoje, crnocoObl MONydeHHs, (uanydeckue u
XMMHUYECKUE CBOMCTBA. | aJlIoreHOBOAOPOAbI. BaxxkHene KUCIopoacoaepKalme
COeMHEHUsI rajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIOCOOBI MOJYyYeHUS
rajgoreHoB. [[pyuMeHeHre raJoreHoB U UX COCIMHEHU.



Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CIOCOOBI MOYYCHUS
kuciopoaa. OuU3NUecKue U XMMHUUYECKHE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIbI U TEPOKCUIBI.

Cepa. Haxoxaenue B TpUpOAE, CIOCOOBI TMONy4YeHHS, (U3MUECKHE WU
xuMuueckue cBoiictBa. CepoBogopona, cyiabduasl. Oxcua cepsi(IV), okcun
cepri(VI). Cepnucrtas u cepHas KHUCJIOTHI M uX coiau. OCOOEHHOCTH CBOICTB
CepHOM KUCIIOTHL. [IpuMeHeHue cepol U €€ COETMHEHU.

A3zor. Haxoxnenue B mpupoje, CHOCOObl MOdy4deHus, (U3M4ecKue u
XUMHUYECKHEe CBOMCTBAa. AMMUAaK, HUTpUIbl. OKCHIBI a30Ta. A30THCTas U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue a3oTa
U €r0 COeIMHEHUN. A30THbBIE YI0OpEHUS.

®dochop. HaxoxnaeHnne B mpUpoaE, CHOCOOBI TMONMYUYSHHUs, (PUIHYECKHE U
xumudeckue cBoictBa. Dochuapl u dochun. Oxcuasr dochopa, dochopnas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuit. docdopHoie
ya00peHus.

VYrinepoa, HaxoxIaeHWEe B OpUpoje. AJUIOTPONHBIE  MOAU(PUKAIUU.
duznyeckue M XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOPA30BaHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yriepoma(IV), yronbHast kuciora u e
COJIM. AKTHUBUPOBAHHBIA yrojb, ancopOuus. DyiiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHre MPOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €ro
COCAMHEHHNN.

Kpemuuii. Haxoxnaenue B mpupojie, CocoObl MoydeHus, (GU3NYECKUe U
xumudeckue cpoiictBa. Oxcun kpeMuusi(IV), kpeMHHEBasi KHCIIOTa, CUJIMKATHI.
[IpumeHenue kpeMHus U ero coenuHeHui. CTeKI0, €ro NoJIyYeHre, BUIbl CTEKIIA.

[Tomoxenune meramioB B [lepuoandeckoil cUCTEME XMMUUYECKHUX JIEMEHTOB.
OCOOEHHOCTH CTPOEHMS JJIEKTPOHHBIX O0O0JOUYEeK aTroMoB MeTaioB. OOmue
¢usnueckue cBorictBa MeTauioB. [IpuMeHeHHe MeTamioB B ObITY M TEXHHKE.
CnuaBbl METaJIOB.

DNEeKTPOXUMHUYECKUM Pl  HampsbkeHuil  metamwioB.  OOmuMe  crnocoObl
MOJIyYEHHS METaJUIOB: TUAPOMETAILTY PIHUs, MUPOMETAJUTYPrus,
anekTpometaiutyprusi. Ilonstue o xopposuu MeramwioB. CrnocoObl 3alUTHl OT
KOPPO3UHU.

O6mas xapakrepuctuka MetamuioB [A-rpynmel Ilepuoandeckoil cucTeMbl
XUMUYECKUX OdjeMeHToB. Hatpuii u kanuii: mnonyuyeHue, (QU3MYECKUEe U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COECUHEHHUIA.

O6mas xapakrepuctuka metamioB IIA-rpynmnel I[lepuonnueckoil cucTeMsl
XUMHUYECKUX DJIEMEHTOB. MarHuii ¥ Kajblui: TmodydeHue, (U3MYECKHEe U
XUMUYECKHE CBOWCTBA, MPUMEHEHHWE IMPOCThIX BEIIECTB M HUX COCIAMHEHUH.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



AIOMUHWN: TTOTy4YeHue, PU3ndeckne u XUMUYECKHUEe CBOMCTBA, TPUMEHEHUE
OPOCTOrO BEIIECTBA M €ro COoeauHEHUuH. AMQOTepHbIE CBOICTBA OKCHIA U
TUJPOKCUIA aTFOMUHHUS, TUAPOKCOKOMILIICKCHI aTFOMUHMUSL.

OO6mrass  xapakTepucTHKa MeTauioB 1Mo0ouyHbIX mnoarpynn  (b-rpymm)
[Teppoanyeckoi CUCTEMbBI XUMUUECKUX JJIEMEHTOB.

OU3NUECKUE U XUMUYECKUE CBOMCTBA XpOMa U €ro coeauHeHnil. OKCUIbl U
ruapokcusibl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarsl u IuxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ousnueckue M XUMHYECKUE CBOMCTBA MapraHia H €ro COCIMHEHHM.
Baxneiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranna(Vl) wu
mapranna( VII). [lepmanranar kanusi, €ro OKUCJIUTEIIbHBIE CBOMCTBA.

dusznyeckrue U XUMHYECKHE CBOMCTBA jKejie3a U ero coeauHeHuil. OKCHUIbI,
rugpokcuanl u conu xene3a(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHUE Kene3a
Y €ro CIUIABOB.

du3nyecKue U XMUMUYECKUE CBOMCTBA MeIU U e€ coenuHeHui. [lonyuenue u
NPUMEHEHUE MEU U €€ COCIUHEHUMN.

[uuk: momyuyeHue, (pU3MYECKHE U XUMHYECKUE CBOMCTBA. AMQOTEpHbIE
CBOICTBA OKCHJIa U TUJIPOKCUIA IMHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [[pumMeHnenue
LMHKA U €ro COCIMHECHUI.

DKCIEpUMEHTAIbHbIE METOJIbl H3YyYE€HHUS BELIECTB M HMX IPEBpALICHUN:
u3yueHue oOpaslloB HEMETaJUIOB, ropeHue cepwl, docdopa, xKeneza, MarHus B
KUCJIOPOJIe, HM3YUYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aMMOACHCTBHUE
MIEJIOYHBIX U IIEIOYHO3EMENIbHBIX METAIIJIOB C BOJION (BO3MOYKHO HCIIOJIH30BAHUE
BUJICOMATEPHUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCIOT U
HIEJI0Y€EH, KAYECTBEHHBIE PEAKIIMY HA HEOPraHUYECKUE aHUOHBI, KATUOH BOAOPO/Ia
M KAaTHOHBI METAJUIOB, B3aUMOJCHCTBUE THUIPOKCHUIOB AJTIOMUHUS W IIMHKA C
pacTBOpaMM KHCJIOT M LIEIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TEMaM
«l"anorens», «Cepa u e€ coemuHeHus», «A3oT u (hochop U UX COCTUHEHUSY,
«MeTamibl TIaBHBIX NOATPYII, «MeTamibl MOOOUYHBIX TOATPYTII.

XUMHSA M KU3Hb.

Ponp xumum B oOecrieueHur yCTOMUMBOrO pa3BUTUS denoBedecTBa. [loHsTHe
O HAy4HbIX METOJAX I[IO3HAHMS W METOJOJOTHH HAYYHOTO MCCICIOBAHUS.
Hayunble npuHIMIB OpraHu3aluid XUMUYECKOT0 MTPOU3BOICTBA. [IpoMbIlIeHHbIE
CIOCOOBI MOJTYYEHUS BAXKHEUIIINX BEIIECTB (HAa MpUMEpEe MPOM3BOJICTBA aMMHAKA,
CEpHON KHUCIOTHI, MeTaHousa). [IpombIliuIeHHBIE CIOCOOBI MOTYUYEHUS METAIIOB U
CIUIaBOB. XMMHYECKOE 3arpsi3HEHHUE OKPYKAIOUIEH CpPElbl U €ro IMOCIEICTBUS.
Ponb xuMun B o0ecrieueHu IHEPTETUIECKON OE30ITaCHOCTH.

Xumusg U 300pOBbE 4enoBeka. JlekapcTBeHHble cpencrBa. [IpaBuna
UCIIOJIb30BaHU JIEKAPCTBEHHBIX IIpenapaToB. Poyib XUMUU B pa3BUTUN MEIUIUHBI.



XUMUS MUK OCHOBHBIE KOMIIOHEHTHI, NHIIEBbIE 100aBku. Ponb xumuu B
oOecreuyeHny MUuIeBoil 0€30MacHOCTH.

Kocmernueckne u mnapgromepHble cpenactsa. beitoBas xumwus. [lpaBuna
0e30IacHOr0 UCIOJIb30BaHUSl MpenaparoB OBITOBOW XWMHUHU B TOBCEIHEBHOM
KU3HH.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTENbHBIE MaTepuasbl (LEMEHT,
OeTOoH).

XuMus B ceNbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00pEHUsI.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KEpAMHKA.
Marepuans! 11 SIEKTPOHUKHA. HaHOTEXHOIO0ru Y.

Pacuérnrlie 3agaun.

Pacuérbl: mMacchl BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY
BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMH BELIECTB,
Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUM, €CIH OJHO U3
BELIECTB HMMEET MpuMecH, Macchbl (00bEMa, KOJIMYECTBAa BEUIECTBA) MPOIYKTa
peaKkuuu, €ciau OJHO M3 BEIIECTB JaHO B BHUAE pPACTBOpA C ONPEACIEHHOU
MAacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MAaCCOBOW JIOJM W MOJSIPHOU
KOHLIEHTpallMi BELIECTBA B pAacTBOpE, AOJIM BBIXOAA MPOAYKTA PpEAKIHH OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzamuss  MeXNpeaIMETHbIX  CBS3€d NpU  HM3yYEHUH OOwmWEed U
HeopraHu4yeckod xumuu B 11 kjacce ocylIeCTBISETCS Yepe3 MCIOJIb30BAaHUE KaK
00IIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U MOHITHH, MPUHATHIX B OTJAEIHHBIX
IpPEeIMETaX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-HAYUHbIC MTOHITHS: SIBIICHUE, HAyYHBIH (haKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHaJIM3, CUHTE3, Kiaccu(ukauus, MNepuoaudHOCTb, HAOIIOEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJIETIMPOBAHHUE.

®u3uka: Marepus, MHKPOMHp, MaKpOMHUpP, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUUECKUN YPOBEHD,
BEIIIECTBO, TeJNO, OOBEM, arperaTHOe COCTOSHUE BEIIECTBAa, WJACAJBHBIN Ta3,
dbusnyecKue BeIMYMUHbI, €IMHUIIBI U3BMEPEHUsI, CKOPOCTh, SHEPTHs, Macca.

buoinorus: kneTka, opraHu3M, dKocHcTeMa, Onocdepa, MeTab0IM3M, MaKpO-
U MUKPODJIEMEHTBI, O€JIKH, KUPBI, YIIEBOAbl, HYKIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

I'eorpadus: muHepasbl, TOpHbIE MOPOABI, MOJIE3HBIE MCKOMAeMble, TOIIUBO,
pecypchl.

TexHonorus: XMMHUUYecKasi IPOMBIIIJIEHHOCTb, METAJLUTYprusi, CTPOUTEIbHBIE
MaTepHalibl, CEIbCKOXO3ACTBEHHOE MPOU3BOICTBO, MUIIEBAsi MPOMBIIUICHHOCTD,
(dapmarieBTHUYECKAS IPOMBIIIEHHOCTD, IIPOU3BOJCTBO KOCMETUYECKHUX



nmpeuaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XMMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

B cooTBeTcTBUM € CHUCTEMHO-AECATEILHOCTHBIM IOJXOJOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeAMeTa «XHUMHS» Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHWsl BBIJACICHBI CICAYIONIUME COCTABJISIONIME: OCO3HAHUE
00yYaIOIMUMHUCSI POCCHICKOW TPaXKTAHCKOWM HMJICHTHYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIPEACICHNIO; HAIMYNE MOTUBALIUU K
00y4YeHHMIO; TOTOBHOCTh M CHOCOOHOCTh OOYYaIOMIMXCS PYKOBOACTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWJIaMH M HOpPMaMH TIOBEJEHHUS, HaJW4uue
IPaBOCO3HAHUS, YKOJIOTHYECKON KYJIBTYPBI; CIIOCOOHOCTh CTaBUTh IIEJIM M CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yjibTaThl OCBOEHHUS MpeaAMeTa «XUMHUS» OTPaXKaIOT
c(hOpMHUPOBAHHOCTh OIBITA ITO3HABATEIIBHOM M TMPAKTUUYECKOW JCSATEIHbHOCTH
00yJaronuxcsi B MpoIecce peaim3aii 00pa3oBaTeIbHON EATeTLHOCTH.

JIuyHOCTHBIE pE3ydbTaThl OCBOEHUS TMpeaAMeTa «XUMHUS» OTPaXKaloT
c(hOpMUPOBAHHOCTh OIBITA IMO3HABATEILHOM M MPAKTUUYECKOW JIESITEIbHOCTH
oOydJaronuxcsi B MpoIlecce peanu3aiuu 00pa3oBaTeIbHON NESITEIbHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpaaIaHCKOro BOCIIUTAHMS

OCO3HaHMS 00YUYAIOIIMMHUCS CBOUX KOHCTUTYITMOHHBIX TIpaB U 00sI3aHHOCTEH,
YBOKECHUSI K 3aKOHY U IIPaBOIOPSJIKY;

NPEACTABICHUSI O COLMAIBHBIX HOpPMax MW MOpaBUiIaX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPUYECKOW JESATEIbHOCTH TIPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX M IMO3HABATENIBHBIX 3aJ1a4, BBITTOJTHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMUMATh M TPUHUMATh MOTHUBBI, HAMEpPEHHS, JIOTUKY H
apTyYMEHTBI IPYTUX MIPU aHAJIM3€ PA3IMNIHBIX BUIOB YUeOHOH AEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

[IEHHOCTHOI'O OTHOIIEHUSI K HWCTOPUYECKOMY M HAay4yHOMY HaCIEIUIO
OTCYECTBECHHON XMMUH,

YBOKEHHSI K TIPOIIECCY TBOpPYECTBA B 00JIACTH TEOPUU M IMPAKTUUYECKOTO
MPUJIOKEHUST XUMHU, OCO3HAHUSA TOTO, 4YTO JaHHBIE HAYKH €CThb pe3yJbTar
JUTATCIIGHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPyJa YUYEHBIX U MIPAKTUKOB;



WHTEpEeCa U MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U MOCIEIYIOLIEM
aHanu3e MHQPOPMAIIUU O MEPEAOBBIX JTIOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEJACHNUS;

CITOCOOHOCTH OILIEHUBATh CUTYyalluU, CBA3AHHBIC C XUMUUYECKUMHU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAJTIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUSI MOCJEACTBUN
MOCTYIIKOB;

4) gopmMupoBaHNS KYJIbTYPbI 310POBbS:

NOHMMAaHUA [EHHOCTEH 370pOBOro U 0Oe30macHoro obpas3a KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOILEHHS K COOCTBEHHOMY (DH3MYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ileHusT TpaBuUil O€30MacHOro OOpallleHuss C BEUIECTBaMU B OBITY,
IIOBCETHEBHOM KU3HU, B TPYAOBOM IEATEIBHOCTH;

MOHUMAHUSl 1IEHHOCTH TPaBWJl HHAUBUAYAIHHOTO U  KOJUIEKTUBHOIO
0€30macHOro MOBEACHUS B CUTYalIUAX, YTPOXKAIOIIKX 3JOPOBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCIICJICTBUNA W HEMPHUSATUS BPEIHBIX MPHUBBIUCK (yHmOTpeOIeHUs
AJIKOT0J1s5, HAPKOTUKOB, KypEHUs );

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEI0BATEIHCKON
NeSTEPHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOW W  JAPYIHMX BHJIAX
NEeATENbHOCTH,

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHUH NPAKTHUUYECKUX 3a7ad
COILIMAJIbHOW HaNpaBJIeHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKkTUUECKOMY M3Y4YEHUIO Mpodeccuil pa3nuyHOro poja, B TOM
YuCJIe Ha OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HaHUI MO0 XUMUM;

YBaXEHUS K TPYNY, JIIOASIM TPYyAa U Pe3yJibTaTaM TPYA0BOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HWHIMBHUIYAJIbHOW TpPAaEKTOPUU
oOpazoBanmsi, Oymymelr Mpodeccuu W peanu3alud COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHU, HUHTEPECOB U
noTpeOHOCTEH 00I1IeCcTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKU I1€JIeCOO0Pa3HOr0 OTHOIICHHUS K MNPUPOJE KaK HCTOUYHHKY
CYIIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHMS TJIO0AJTBLHOTO XapakTepa SKOJOTMYECKUX TMPOOJIeM, BIMSHUS
SKOHOMMYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOJAHON U COLIMAIBHONU CPEJIbI;



OCO3HAHUS HEOOXOJUMOCTH HCIIOJNIb30BAHUS JOCTIKEHUW XUMHH IS
pelIeHus BOIPOCOB PAlMOHAIBHOIO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHUS JACHUCTBUH, NPUHOCIIIUX BpEld OKpYXKarouen
IPUPOIHON Cpelie, YMEHHS MPOrHO3UPOBATH HEOJATONMPHUATHBIE HKOJIOTHYECKUE
MIOCJIEACTBUSA MPEANTPUHUMAEMBIX JEUCTBUM U IPEAOTBPALLATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTMYECKOTO MBIIIJICHUS, YKOJTOTUYECKON KYIbTYPHI,
OTbITa JEeSITEIbHOCTH AKOJIOTUYECKOMN HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCS UMM B IO3HABATEJIbHOM, KOMMYHUKAaTHUBHOM M COLUAAIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSITH HWJEOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAyK{ U OOIIECTBEHHON NTPAKTUKH;

NOHUMAaHUSl cHeuUKA XUMUU KaK HayKd, OCO3HaHUs €€ poJu B
(GbOopMHUpPOBAHUU PALMOHATIBLHOTO HAYYHOT'O MBIIUIEHUS, CO3/IaHUU 1IEIOCTHOTO
IpeCTaBIeHUus] 00 OKpYXKalolleM MHUpPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu MpobJieM COXpaHEHUSs
MPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAUMMOCTH XHMHUHM JUJII  COBPEMEHHOM
UUBUJIM3AUUU: B €€ T'yYMaHMCTUUYECKOM HAIIPAaBICHHOCTH W BaXXHOW pPOJIM B
CO3/JaHUM HOBOM 0a3bl MaTepUATbLHOM KYJIbTYPhl, B PEIICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSI UYEJIOBEYECTBA — CBHIPbEBOM, SHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMYECKOM 0€3011acCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECIIEYCHUU
YCJIIOBUM YCHENTHOTO TPYy/Ia U AKOJIOTHYECKH KOMMDOPTHON KU3HHU KAKJIOTO WICHA
o0miecTBa;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BaTh
NoJlydyaeMble 3HAHUA JJIsl aHalu3a U OOBSICHEHUS SIBIICHUM OKPY’KalOIIEro MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUYEHUS Ha
OCHOBE HAay4HbIX (AKTOB M UMEIOLIUXCS JIaHHBIX C 1EJIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
petieHust mpo0JeM B peaabHbIX )KU3HCHHBIX CUTYalUsIX;

MHTEpEeCca K MO3HAHUIO, UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO |
CaMOOOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUM 1O XUMUH B
COOTBETCTBHH C )KU3HCHHBIMHU OTPEOHOCTIAMU;

UHTEpeca K OCOOCHHOCTAM TpyJAa B pa3iuvHbIX chepax npodeccruoHanbHOM
JNEATETBbHOCTH.



METANPEAMETHBIE PE3YJIBTATBI

MertanpenmMeTHble pe3yJibTaThl OCBOEHUS MPOrpPaMMbl 0 XMMHUU Ha YPOBHE
CpenHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIS (GbopMHpOBaHUA  MHPOBO33PEHHUS oOyyJarommxcs
MEXTUCIUTUTMHAPHBIC (MEXKIIPEAMETHBIE) OOICHAYYHBIE TOHSATHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUUPUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepusi, BEIEeCTBO, SHEPIUs, SIBICHUE,
IPOIECC, CHCTEMa, HAyYHBIA (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCleIOBaHNE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U IPyTHE);

yHUBEpCcaJbHble yueOHbIE JEeHCTBUS (IIO3HABaTENbHbIE, KOMMYHUKAaTUBHBIC,

pEryJISITUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue (byHKITMOHATBHON
IPaMOTHOCTH U COLIMATBLHON KOMITETEHIIUN 00YyUYaroIInXCs;
CIIOCOOHOCTD o0y4arommxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHBIC
JIEVUCTBUS B MMO3HABATEIBHOM U COIMAIbHOM MPAKTHUKE.

MeranpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMA U  PETyJISTUBHBIMU
JICUCTBHUSIMU.

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIe HeiicTBUS

1) 6a30Bble JJOrHYecKue JAecTBUSI:

CaMOCTOSITeTbHO  (popMynupoBaTh U aKTyaJIM3UpPOBATH  MIPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh eI JESITCIbHOCTH, 3aJaBas MNapaMeTpbl U KPUTEPUU HX
JOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh TMPH OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIILICHUS:
BBIJICTIATh XapaKTEPHBIC MPU3HAKU MOHSTUM U YCTAaHABIMBATh UX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIHE IMOHITHS JJIsI OOBSICHCHHUS OTJCIbHBIX (PAaKTOB U
SIBJICHU;

BHIOMpATh OCHOBAHUS M KPUTEPUU I KIacCUPUKAIIMKU BEIIECTB U
XUMHUYECKUX PEaAKIU;

YCTaHABJIWBATh NPUYUHHO-CJIEJACTBEHHBIE CBA3W MEXIY H3Yy4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXaAeHUs (MHIAYKTUBHBIC, JCAYKTUBHBIC, TIO
AQHAJIOTMH), BBISBISTH 3aKOHOMEPHOCTU M IPOTHBOPEUMS B PACCMATPUBAEMBIX
SIBJICHUSAX, (DOPMYJIHMPOBAThH BBIBOJIBI M 3aKIFOUCHUS,

MPUMEHATh B MPOLIECCE MO3HAHUS MCIOJB3YEMbIE B XUMUHU CHUMBOJMYECKUE
(3HAKOBBIE) MOJICNIH, TPEOOPA30BHIBATE MOCIIBHBIC MPEACTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJ) DJJIEMEHTa, XUMHYecKas ¢opMmyJia, ypaBHCHHE XHUMHUYECKOM



peaKknuy — TMPU PEIICHWH Y4YeOHBIX TMO3HABATEIBHBIX M TMPAKTHYECKUX 3aj1ad,
IPUMEHSATh Ha3BaHHBIC MOJICIIBHBIC TIPEICTABIICHUS TSl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y9aeMbIX BEIICCTB M XUMUUYECKHUX PEAKITUN.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO TMO3HAHUS BEIIECTB M XUMHUYECKUX
peaKumii;

(GhopMyIMpOBATh MEJIN U 33/1a4l UCCIICTOBAHMS, HCTIOIb30BaTh IOCTABIICHHBIC
U CaMOCTOSATEIHHO C(OpMYIHMpPOBaHHBIE BOIMPOCHl B KA4YECTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKa3bIBACMBIX CYKJIECHUN;

BJIAJIETh HAaBBIKAMH CaMOCTOSITEIFHOTO IUIAHUPOBAHHWS W TMPOBEICHUS
YYCHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJI0M
mpoliecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro pe3ynibTar, (popMyIupoBaTh
0000TIeHHS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YIHTATOB HCCIEIOBAHUS,
COCTaBIISITh 00OCHOBAaHHBIN OTYET O MPOJIEIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHWYCCKOW HCCICNOBATEIBCKOW W MPOCKTHOM
NESATETHPHOCTH, TPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEIICHUS TMPaKTUYECKUX 3a/1ad, NPUMEHEHUIO pPa3InYHBIX
METOJIOB TIO3HAHHSL.

3) pa6ora c nunpopmanueii:

OPHUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHHMKAX WHMopmarmu (HAydHO-
NOMyJIIpHAsT JIUTEpaTypa XUMHUYECKOTO COJCP)KAaHUs, CIIPAaBOYHBIC TIOCOOMS,
pecypcebl HTepHeTa), aHanmM3upoBaTh WHPOPMAIIMIO PA3IMYHBIX BUAOB U (HOpM
IIPE/ICTABIICHUSI, KPUTHUYIECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCT;

(GbopMyIHpOBaTh 3alpPOChl U MPUMEHATh PA3JIMYHBIE METOJIBI MPU TIOUCKE U
otbope wuHOOpMALIUK, HEOOXOJWMOW JUIsI BBIMOJHEHHUS Y4YEOHBIX 3ajad
OIPEJECIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA U Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMAaJIbHYI  (opMy  TIpecTaBIICHUS
uHdopmaruu (cxembl, rpadvKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

WCIIOJIP30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TIpH paboTe C
XUMHYECKOH WHpOpMAIeil: TPUMEHATh MEXNpeaMeTHbIe (pu3udeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBHATYPBI, HOMEHKIATYPY;

HCIIO0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAITISITHOCTH.

KOMMyHI/IKaTI/IBHbIe YHuBEpCaJabHbIC yqeﬁnble HeﬁCTBHﬂZ



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TEMbI B X0/1€ AHaJIora W/1in
JUCKYCCHHU, BBICKA3bIBaTh UJIEU, (OPMYIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEBHO BBIIIOJIHEHUS ITPETIOKEHHON 3a1a4H;

BBICTYIIaTh C IIPE3CHTAIIMEH pPE3yJIbTaTOB IMO3HABATCIBHON JIESITCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYCCKOW PabOThI 10 MCCIICIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peaju3alui Y4eOHOTo MPOeKTa, U (OPMYJIUPOBATH BHIBOJIBI
10 pe3yJibTaTaM IPOBEAEHHBIX HCCICAOBAaHUN MyTEM COTJIACOBAHMS IO3UIUN B
X0J1€ 00CYXAeHUS U 0OMEHAa MHCHUSIMU.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUA:

CaMOCTOSITENIFHO TUTAHUPOBATh M OCYIIECTBISATH CBOKO IO3HABATEIBHYIO
JeSTeNbHOCTD, Ompeenss e€ Iend W 3a7add, KOHTPOJIUPOBAaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEIjIaracMplii aJrOPUTM JCUCTBUH TPH
BBIMIOJTHEHWH YYeOHBIX W HCCIIEAOBATEIbCKUX 3a7ad, BbIOMpaTh HamOolee
3¢ exTUBHBIN C€rMOCO0 WX peleHuss ¢ Y4ETOM TOJyYeHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHYCCKHUX PEAKITUSX;

OCYILIECTBJIATh CaMOKOHTPOJb AECATEIBHOCTM HAa OCHOBE CaMOaHalM3a M
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHbIe pe3ysIbTaThl OCBOEHUS MPOrPaMMBbI 110 XUMUU Ha YIIIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeIHEro oOLIero oOpa3oBaHUs BKIIOYAIOT cHelu(puyecKue
JUTsl y4eOHOTo mpeaMeTa « XUMUs» HaydHbIe 3HAHUS, YMEHHS U CTIOCOOBI ACHCTBUI
10 OCBOEHUIO, UHTEPIIPETAUU U MPeoOpa30BaHUIO 3HAHUM, BUJBI J1€ATEIbHOCTH
[0 TOJIY4YEHHIO HOBOTO 3HAHUS UM MPUMEHEHUIO 3HAHUW B PA3IMYHbIX YUEOHBIX
CUTYyalUsX, a TAK)KE B PEaJIbHbIX KU3HEHHBIX CUTyallUsIX, CBA3aHHBIX C XUMuel. B
IporpaMMe 110 XHMHUU NPEAMETHBIE pPEe3yJbTaThl IPEICTABICHBI 110 TIOJaM
W3Y4YCHHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMS Kypca «OpraHuyeckas XUMHS»
OTPAKAOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUI: O MECT€ W 3HAYCHUH OPraHUYECKOM
XUMUHM B CHUCTEME ECTECTBEHHBIX HAYK M €€ poJihi B 00ECHEYEHUH YCTONYMBOIO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJEM IKOJIOTHYECKON, SJHEPreTUUECKON U



NUIIEBOM 0€30MacCHOCTH, B Pa3BUTHUM MEIMUIIMHBI, CO3JaHUM HOBBIX MaTepUasoB,
HOBBIX MCTOYHUKOB DHEPIHH, B obecrieueHuun PalMOHAIIBHOTO
OPUPOOINOIb30BAHUS, B (POPMUPOBAHMM MHUPOBO33PEHUA U OOIIEH KYJIbTYpbl
YelloBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310POBBIO ¥ IIPUPOIHOMN CPELE;

BJIQJICHHE  CHUCTEMOM  XUMHYECKMX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAFOIIUE MOHATUS — XUMHUYECKUM DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAA
obojouka aroma, S-, p-, d-aToMHBIE OpOWTANM, OCHOBHOE U BO30YKIEHHOE
COCTOSTHUSI aTOMa, THOpuAM3aIMs aTOMHBIX OpOWTaneil, HOH, MOJeKyIa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIEHUS, XUMUUECKasl CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBIN CKENEeT, GQyHKIMOHATbHAS
TpyIma, paaudkal, CTPYKTypHbie (QopMyibl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJIETHBIE), M30MEPHsS CTPYKTYpHas M MPOCTPAHCTBEHHAs (TeoMeTphyYecKas,
ONTHYECKAs), HM30MEPbI, TOMOJOTWYECKHA psii, TOMOJIOTH, YIJIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPKAIINE OPraHUYECKUE COCAUHEHHUSI, MOHOMED, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS;, TEOPUU, 3aKOHBI
(mepuoanueckuii 3axkoH J[. M. MeHnneneeBa, Teopus CTPOECHHS OpPraHUYECKUX
BemecTB A. M. bytnepoBa, 3aK0OH COXpaHEHUSI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
U TpPEeBpalleHUs] DSHEPIHMH TP XUMUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHM, JIEXKAlIUe B OCHOBE
IIOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH XMMHWYECKHUX SIBJICHUM; MPEICTABICHUS
0 MEXaHU3MaX XUMHUYECKUX PEaKIud, TEPMOJNHAMUYECKHMX W KHHETHYECKHUX
3aKOHOMEPHOCTSIX X MPOTEKAaHUs, O B3AHMHOM BIMSHUU aTOMOB M I'PYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIM U Me30MepHBIN 3 dekThl, opueHtanTsl | u Il poma);
(akToMOrUYECKUE CBEACHHUS O CBOMCTBaX, COCTaBe, MOJy4YEHUU U O€30MacHOM
UCIIOJIb30BAaHUU BAXKHEWIMX OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOH
NESATEIbHOCTH  YeJOBEeKa, OOUMX  HAy4YHBIX  HPHUHIMIAX  XUMHUYECKOTO
IPOM3BOJICTBA (HA IPUMEPE MPOU3BOICTBA METaHOJIa, TepepadoTKH HeTH);

c()OpMHPOBAHHOCTh YMEHHUH: BBISBIATH XapaKTE€pHbIE NMPU3HAKU IMOHSATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS MPU
ONMCaHUU COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHHUII;

c(hOpMHPOBAHHOCTh YMEHUM:

UCIIOJIB30BaTh XMMHUUYECKYI0 CUMBOJIMKY I COCTABJIECHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OpraHuYeCcKuX
BEILIECTB;

COCTAaBJIAATh YPABHEHUS XMMWUYECKUX PEAKLUUH U PACKPBIBATH UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMl  IMOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOIO OanaHca 3TUX peakIUil, peakiuil HOHHOro OOMeHa IyTEéM
COCTaBJICHHS X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



W3TOTABIMBATH MOJIEI MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WIUTFOCTPAINH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMCHHI: yCTaHABIMBATH MPUHAIC)KHOCTh WU3YYCHHBIX
OpPraHMYECKHUX BEIIECTB 110 HX COCTaBY M CTPOCHHUIO K ONPEICIEHHOMY
KJaccy/Tpynmne COeIMHEHWH, JaBaTh UM Ha3BaHUS 110 CHCTEMaTHYECKOMN
HomeHkiatype (IUPAC) u nmpuBoAWTh TpUBHAIBHBIC HA3BaHUS IS OTIACITHHBIX
IPEICTaBUTEIICH OPraHUYECKUX BEIISCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMIICPHUH,
ATUJICHIJIMKOIb, (GeHoy, dopManbAeTrua, aleTaabIeru, aleToH, MypaBbUHas
KHCJIOTa, YKCYCHAs KHUCIIOTa, CTEApHUHOBAs, OJICMHOBAS, IMAJIbMUTHHOBAS KHCIOTBI,
[JIMIWH, aJJlaHuH, MaJbTo3a, (PpyKTO3a, aHWINH, TUBHHWII, U30IMPEH, XJIOPOIPEH,
CTUPOJI U JIPYTHE);

c(hOpPMUPOBAHHOCTh yMEHHUSI ONPEACIATh BHJ XUMHYCCKOW CBS3U B
OpTraHWYECKUX COCIMHCHHSIX (KOBAJICHTHAs W WOHHAs CBsI3b, O- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh yMEHUSI TPUMEHSATH IOJOKEHHUS TEOPUU CTPOCHUS
opraHn4deckux BemiectB A. M. byTiepoBa 111 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa M CTPOCHUS;

c(OpMHPOBAHHOCTh  yMEHHH  XapaKTepu3oBaTh  COCTaB, CTPOCHUE,
bu3nyeckrue M XUMHYECKHE CBOMCTBA THUIMYHBIX IPEACTABUTENICH pa3IMYHBIX
KJIACCOB OPTaHUYECKHUX BEIICCTB: aJKAHOB, IIMKJIOAIKAHOB, aJIKCHOB, aJIKaJIuCHOB,
QIKWHOB, ApPOMAaTUYECKUX YTJIAEBOAOPOJOB, CIUPTOB, aJbJETHIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MMPOCTBIX M CIIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOSTUHEHUN U
aMHUHOB, aMHHOKHCIIOT, OCJKOB, YTIJeBOJOB (MOHO-, JHU- W IOJMCAXapHJIOB),
WUTIOCTPUPOBATh ~ TCHETHYECKYID  CBS3b  MEXKIYy  HHUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIUA C WMCHOJIB30BAaHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh yMEHHUS TMOJTBEPXKJAaTh HA KOHKPETHBIX MpHUMEpax
XapakTep 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COSTUHCHHM OT
KPaTHOCTH W THUITA KOBAJICHTHOMN CBSI3H (O- M T-CBS3H), B3AHMHOT'O BIIUSIHUAS aTOMOB
U TPYIIIT aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHUKHU YTJIEBOIOPOIHOTO
Ceipbs (He(pTh, TPUPOAHBIA Ta3, VYrojib), CIOCOOBI €ro TNepepadOTKu W
MPAKTUYECKOE IPUMEHEHHE MMPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CHUCTEMOM 3HAHUM O €CTECTBEHHO-HAYUYHBIX
MeTOJaxX IMO3HAHWUS — HAOJIOACHUN, U3MEPEHUH, MOJICIIMPOBAHUH, dKCIICPUMEHTE
(peaTbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTH YMEHUS MIPUMEHSTH OCHOBHBIC oTepanuu
MBICIIUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMAaTHU3AIUIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — ISl M3YUYEHUS
CBOWCTB BEILIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH B3aUMOCBSI3h XUMUYECKUX 3HAHUN C
MOHATUSIMU W TIPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJjiee OCO3HAHHOT'O TIOHMMAHMS CYITHOCTH MAaTEpUAIBHOTO EIWHCTBA MHpA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYEeCKON XUMHM JJisl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYUHYIO MPUPO/TY;

c(hOpMHUPOBAHHOCTh YMEHHH: TIPOBOJHWTH PacuéThl 10 XUMHYECKUM
dbopmyslaM ¥ ypaBHEHHUSIM XUMHUUYCCKUX PEAKIMA C MCIIOIb30BaHUEM (PU3HYCCKUX
BEIUYMH (Macca, O0BEM Tra30B, KOJMYECTBO BELIECTBA), XapPaAKTEPU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHHUI0 XUMHYECKOU
(dbopMyJIBI BEIIECTBA IO M3BECTHBIM MACCOBBIM JIOJISM XHUMHYECKHX 3JICMEHTOB,
IPOAYKTaM CrOpaHusl, IIIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI: MIPOTHO3UPOBATh, aHATU3UPOBATh U OLICHUBATH
C TO3UIUMHA  DKOJOTMYECKOM  O€30MacHOCTU  TMOCJEACTBUS ~ OBITOBOM U
MIPOU3BOJICTBEHHON JICATEILHOCTH YeJIOBEeKAa, CBS3aHHOM C MepepaboTKOU
BEILIECTB, UCTOJIb30BATh MOJYYEHHbIE 3HAHUS ISl IPUHATUS TPAMOTHBIX PEIICHUN
npo0JieM B CUTYyaIlUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIBHO IJIAHUPOBATH M IPOBOJIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJydEHHME M M3YUYCHHE CBOMCTB OPraHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOJOPOJOB pA3JIMUHBIX KJIACCOB U
KHCJIOPOJICOJICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIIEPUMEHTAIBHBIX
3alad MO PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIOJEHUEM IPABUII
0e3omacHOro OOpameHusi ¢ BemeCTBaMU H J1a0OpPaTOPHBIM 00OpPYJAOBaHUEM,
dbopMynHpoBaTh IIENh HWCCIACAOBAHHS, NPEACTABISATh B Ppa3iudHoil  (opme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OI[EHUBATh UX JIOCTOBEPHOCTD;

c(hOopMHUPOBAHHOCTh YMECHUM:

coOMI0/IaTh TIPaBHJIA YKOJIOTHYECKHU IIEIeCO00pa3HOTO TOBEACHUS B OBITY |
TPYAOBOM JNIESITEIIBHOCTH B IIEISAX COXPAHEHHUSI CBOETO 3/I0POBBS, OKpYKarouien
MPUPOTHON CPEeJIbl M IOCTHIXKEHUS €€ YCTOMUNBOTO Pa3BUTHS;

0CO3HaBaTh OIACHOCTh TOKCHYECKOTO JCHCTBUS Ha >KUBBIE OPraHU3MBI
OIPEICTEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs cMbICH mTokazatess [1/1K;

aHaJIM3UPOBATh 11€7eCO000pPa3HOCTh MPUMEHEHUSI OPraHWYECKUX BEIIECTB B
MPOMBINIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIB3;

c(hOpMHUPOBAHHOCTh YMEHMM: OCYIIECTBJISATH II€JCHANPABICHHBIH ITOMCK
XUMHUYECKON MH(POpMAILINK B pa3IMUYHBIX UCTOYHUKAX (Hay4Hasl U y4eOHO-HayuHast
JUTEpATypa, CpercTBa MaccoBoil nHpopmanuu, IHTEpHET U Apyrue), KpUTUIECKU
aHaJIM3UPOBATh XMMHYECKYI0 MH(MOpMaIIUIO, TTepepadaThiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBHUH C ITOCTABJIICHHON YUeOHOM 3amaueii.



11 KJIACC

[IpenmeTtHbie pe3ynbTaThl OCBOCHHUSI Kypca «OOIIass u HeopraHudeckas
XUMUSD) OTPAKAIOT:

c(OpMHPOBAHHOCTh TPEJICTABICHUN: O MaTepuaJbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBIICHUM MHPUPOIABI, O MECTE W 3HAYEHUHU
XUMUHM B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJih B 00ECHEYEHUH YCTONYMBOTO
pa3BUTHUSI, B pEUIEHUU MPOOJEeM SKOJOTHYECKON, DHEPreTUYeCKON M MHUILECBOU
0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, CO3JAHUM HOBBIX MAaTEpPHAJIOB, HOBBIX
MCTOYHUKOB SHEPIrUH, B OOECIEYCHHUH PAIMOHAIBHOTO MPUPOJIOIOIB30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS M OONIEH KyJIbTYpbl 4YeJOBEKa, a TaKke
HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHMS K CBOEMY 3J0POBBIO M MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIIAE MOHATHS — XUMHYECKHH DJJEMEHT, aToM, SApO aroma,
U30TOIBI, AJIEKTPOHHASI 000JI0YKaA aToma, S-, p-, d-aToMHbIe OpOUTaN, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHMSI aTOMa, TUOpUIIM3aIisl aTOMHBIX OpOUTaNIei, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULATEINBHOCTh, CTENEHb  OKHUCJIECHUS,
XUMUYECKass CBs3b (KOBaJICHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJOPOJIHAS),
KpUCTAJUIMYECKass peLIETKAa, XUMHUYECKas peakius, pacTBOpP, DJIECKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJIUTUYECKAST JMCCOLMALUSA, CTEINEHb JUCCOLMALINM,
BOJIOPOJIHBIN TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIh, TEMIOBOM 3(deKT
XUMHUYECKON peaklni, CKOPOCTh XUMUUYECKOW PEAKIINU, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpUS DIEKTPOJIUTHUYECKON TUCCOLMALNM, TNEPUOIHYECKUN
3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHUsI MAaCChl BELIECTB, 3AKOH COXPAHEHUS U
MPEBPALIEHUS] SHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTABa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHMBOJIMUECKUHN S3bIK
XMMHUHM, MHUPOBO33PEHUYECKUE 3HAHWs, JIeKAllMe B OCHOBE I[OHUMAHUS
INPUYUHHOCTA W CHCTEMHOCTHM  XUMHYECKUX  SIBJICHUW;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA AaTOMHOM, WOHHO-MOJICKYJISIPHOM M
HAJIMOJICKYJIIPHOM  YPOBHSX; IMPEACTaBICHUS O MEXaHU3Max XUMHUUYECKUX
peakuui, TEPMOAUHAMUYECKUX M  KHHETUYECKUX 3aKOHOMEPHOCTAX  HMX
MIPOTEKAHUs, O XMMHYECKOM PaBHOBECUHU, PACTBOPAX M AUCIEPCHBIX CHCTEMAX;
(aKkTOIOTrMYECKHE CBEICHHUSI O CBOWCTBAaX, COCTaBe, MOJYYEHHMH M O€30macHOM
UCIOJIb30BAaHUU BAXKHEHIIMX HEOPraHMYECKUX BEIECTB B OBITY U MPAKTUUYECKOMN
NESATEIPHOCTH  YeJOBEeKa, OONMX  HAyYHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHUMN: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTAHABJIUBAaTh MX B3aMMOCBSI3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUS MPU
ONMCAHUN HEOPTaHMYECKUX BEILIECTB U UX MPEBPALICHUN;



c(OPMUPOBAHHOCTh YMEHHUS HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY MJIs
cocTaBieHUs: (OpPMYJ BEIIECTB M  yPAaBHEHUN  XMUMHYECKUX  PEaKLUH,
cuctematuyeckyto HomeHknarypy (IUPAC) u TpuBHanbHbIEe Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUSI ONPEACIATh BAJIEHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHMSIX, BUJ XMMHUYECKOW CBSI3U (KOBaJECHTHA,
UOHHAs, METaJUIMyecKas, BOJOpPOJAHAs), THUI KPUCTAIUIMYECKOW pemeTKr
KOHKPETHOT'O BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCUMOCTH CBOICTB BEUIECTB OT
BUJda XMMHYECKOM CBSI3M W THUNA KPUCTALNIMYECKOH peIETKH, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOpPMUPOBAHHOCTh ~ YMEHHMI:  KiIaccu(UUUPOBATh:  HEOPraHMUYECKUE
BELIECTBA 10 UX COCTaBY, XUMUUYECKHE PEAKIIUHU MO Pa3INYHBIM pU3HAKaM (YU CITy
U COCTaBy pEarupyrolluX BEIIECTB, TEIUIOBOMY 3(D(eKTy peakuuH, U3MEHEHHIO
CTENEHEH OKHUCIICHHUS] BJIEMEHTOB, OOpAaTMMOCTH, YYAaCTHIO KaTajau3aropa U
JPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUHU ISl Kilaccupukanuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHUS PACKPbIBATh CMBICI MEPUOINYECKOro 3akoHa J1.
N. MenneneeBa v IEMOHCTPUPOBATh €T0 CUCTEMATUZUPYIOLTYIO, 00BICHUTEILHYIO
U IPOTHOCTHYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHHUM: XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX DJJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[lepnomnueckont  cucrembl  JI.MI.  MenneneeBa,  uCHONB3ysS  MOHATHSA
«QHEPreTUYEeCKUE YPOBHW», «IHEPreTUUYECKUE IMOAYPOBHU», «S-, p-, d-aTOMHbBIE
opbuTanM», «OCHOBHOE M BO30YKIEHHOE HIHEPreTUUYECKUE COCTOSIHUS aTOMay;
OOBACHSITh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHUYECKUX 3JEMEHTOB U HX
COCIMHEHUW TI0 mnepuomaM u rpynnaMm Ilepuoguueckoin cucremsr [, .
MenpneneeBa, BaJ€HTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JJIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHME  CBOMCTBA  BEUIECTB  PA3JIMYHBIX  KJIAcCOB,  IMOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSA3M MEKIYy HEOPraHMYECKMMM BELIECTBAMH C
IIOMOIIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM;

c(OPMHPOBAHHOCTh YMEHHUS PACKpPBIBATh  CYIIHOCTb: OKHCJIHTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOIO OanaHca
ATUX pEakUuid; peakuuid HOHHOIO OOMEHa MHYTEM COCTABJICHHUS UX MOJHBIX U
COKpPAalIEHHBIX  HOHHBIX  yPAaBHEHMM;  peaKkud  TUIPOJIN3a;  peaKUuui
KOMILJIEKCO00pa3oBaHusl (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB [IMHKA U ATFOMUHUS );



c(OpPMHPOBAHHOCTh YMEHHUSI OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA € Y4ETOM HUX IHEPTeTHUECKUX XAPAKTEPUCTUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMMHYECKOW pEaKIMU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TaKXKe XapakTep CMEUICHUS XUMUYECKOTO PAaBHOBECHSI TIO]T BIUSIHUEM
BHEIIHUX Bo3aencTBuil (mpunHiun Jle [larensbe);

c(hOpMUPOBAHHOCTh yYMEHHUSI XapaKTEPU30BaTh XUMHUYECKHE PEaKIIHH,
Jexaliue B OCHOBE MPOMBIIIJICHHOTO TOJIYYEHUs] CEpHOM KHCIJIOThI, aMMHaka,
oOlMe Hay4Hble TPUHIMIBI XUMHUYECKUX TPOU3BOJICTB; I1€JIeCO00PA3HOCTh
IPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOILICHUS PUCK-TI0JIb34;

c(OpMHPOBAHHOCTh BJAJICHUS CUCTEMOM 3HAHMM O METOJAaX HAy4YHOTO
MO3HAHUS SBJICHUM NpUPOABI — HAOII0IEHUE, HW3MEPEHHE, MOJCIUPOBAHNUE,
AKCIEPUMEHT (pealibHbId U MBICIICHHBIN ), UICMIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX,
YMEHHUS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATLHOM HCCIICIOBAHUU BEIIECTB
U 11 OOBSICHEHUS XHMHUYECKUX SIBIICHUN, HMMEIOIUX MECTO B MPHUPOJIE,
PAKTUYECKOMN JACSTEIbHOCTH YeJIOBEKa U B TTIOBCEIHEBHOM JKU3HMU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C
MNOHATUSIMU U TIPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUHBIX TMPEIMETOB IS
0oJiee 0CO3HAHHOTO MOHMMAHUS MaTEPUATILHOTO €IMHCTBA MUPA;

c(hOpMHPOBAHHOCTh YMEHHUSI TPOBOAUTH pPACUYETHI: C HCIOJIb30BAHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PACTBOPE» U «MOJSIPHAS KOHIICHTPAIUS»;
Macchl BelIecTBa WK 00BbEMA ra3a Mo W3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce
wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIIOBOrO 3 dexra
peakuu; 3Ha4eHUs1 BOAOPOJHOTO MOKAa3aTelsl pacTBOPOB KHUCIOT M IIEIOYEH ¢
W3BECTHOM CTEMEHBIO IMCCOIMAIMK; Macchl (00bEMa, KONMMYECTBA BEIECTBA)
IPOAYKTa PEaKIUM, €CIM OJHO M3 MCXOJHBIX BEHIECTB JIaHO B BHJIE pacTBopa C
OTIPEICIEHHOM MacCOBOM JI0Jiel pacTBOPEHHOIO BEIECTBA WJIM JAaHO B M30BITKE
(MMeeT TpHUMecH); JOJIM BBIXOJA MPOAYKTa peakiuu,; OOBEMHBIX OTHOIICHHMA
rasos;

c(OpMHPOBAHHOCTh YMEHUMN: CAMOCTOSITENIbHO IJIAHUPOBATH M MPOBOAMTH
XUMUYECKUA  DKCIEpUMEHT  (NIPOBEJACHHE  peakluuid  HMOHHOrO0  OOMEHa,
NOATBEPKACHUE KaUeCTBEHHOI'0 COCTABa HEOPraHMYECKUX BEILIECTB, ONpPE/IEICHUE
cpedbl PacTBOPOB BEIIECTB C TMOMOIIBI0 HMHAMKATOPOB, HM3Y4YEHUE BIUSHUS
pa3nMyHBIX  (PAKTOPOB HA CKOPOCTb XHMHUYECKOM  pEaKIuu, pEIICHHUE
SKCHEPUMEHTAIBHBIX 3a7ady 1o TtemaM «Merawe»y u  «Hemeramisy) ¢
coOJII0/IEHHEM MpaBUII 0€30acCHOr0 OOpalleHHs C BEUIECTBAMU U JaOOPATOPHBIM
obopynoBanueM, (GOpPMYyJIHpPOBATH 1€JIb  HUCCIAEAOBAHUS, TMPEACTaBISATh B
paziuuHor ¢GopMe pe3ysbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLEHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUH: COOJIOIaTh MTPaBUJIa TTOJIb30BAHUS XHMHUYECKOM
nocyo W JabopaTopHbIM 00OpyAOBaHHMEM, OOpallleHUs] C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, AKOJOTHYECKH I1E€JIECO00pa3HOTO TOBEACHUS B OBITY U TPYIOBOMH
NEATEIIbHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPY Karollel MPUPOIHON
cpeabl UM JIOCTHMIKEHHUS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA JKUBBIC OPTaHU3MbI ONMpPEACTIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHMMas cMmbIici nmokazarens [1JK;

c(hOpMHPOBAHHOCTh YMEHHIA: OCYIICCTBIATH IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(POpMAILINK B pa3IMUHBIX UCTOYHUKAX (Hay4Hasl U y4eOHO-Hay4dHast
JUTEpATypa, CpecTBa MaccoBoil nHopmanuu, IHTepHET U Jpyrue), KpUTUIECKU
aHATM3UPOBATh XMMUYECKYIO0 HH(OpPMAIMIO, epepadaThiBaTh €€ U MCIOIb30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabuble | I[IpakTudeckmne
n/n NporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypcsbl
Pasnea 1. TeopeTndyeckne 0OCHOBBI OPraHNYeCKOH XUMHH
[IpenmeT oprannueckoit xumuu. Teopus
1.1 CTPOEHHUsI OPraHUYECKUX coequHeHnid A. M 8 bubmmorexa [IOK
' P P T https://m.eds00.1u/d69df650
byrtneposa
Hroro no paszueny 8
Pa3pnen 2. YriaeBogopoabst
21 [IpenenpHbIE YriIeBOIOPOABI — AJIKAHBI, 5 bub6mmoreka [IOK
' LUKJIOAJIKAHBI https://m.edso00.ru/d69df650
29 HenpenenpHbie yriieBogOpOAbL: alIKEHBI, 14 1 bubnnorexa [JOK
' aIKagWCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmorexa [IOK
23 A 8
POMATHHCCKHE YIIICBONOPOAEI (apeHbl) https://m.edso00.ru/d69df650
24 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOAOB U UX 4 bubnmorexa [IOK
' nepepaboTKa https://m.eds00.ru/d69df650
bu6nmoreka [IOK
2.5 lManorennpons3BoHbIE YTIEBOAOPOIO 4 1
FIOTCHIPOHSBOIIRIC YTIIEBONOPONOB https://m.edso00.ru/d69df650
Hroro no pazgeny 35
Paspnen 3. Kuciiopoacoaep:xaniue oprannyeckue coeuHeHUs
bu6 K
3.1 Crouptsl. DeHon 11 | nommorexa O

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
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https://m.edsoo.ru/d69df650

KapOonunpHbIE COeTUHEHNS: aTbACTHIBI 1

3.2 ketoHbl. KapOoHoBbIe KUCIOTHI. CIIOKHBIE 21 bubmorexa HOK
https://m.edsoo0.ru/d69d{650
s¢upsl. XKupsl
bubmuorexa [JOK
33 9
YTIeBORL https://m.edso00.ru/d69df650
Uroro no pazgeny 41
Pa3nen 4. A3oTcoaepxaiime opranudeckue coenHeHust
bu6nunoreka [JOK
4.1 A A .b 12
MITHBL AMITHORHCIOTHL. B https://m.edso00.ru/d69df650
Uroro no pazgeny 12
Pa3znen 5. BoicokomoJieKyJISIpHbIE COeIMHECHUS
5.1 BricokoMoneKkynsipHbIE COeTMHEHUS 6 bubmorexa HOK
' P 8 https://m.eds00.ru/d69df650
Uroro no pazgeny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3aejoB H TeM nudpoBLIe
Ne n/m P Konrpoibnbie | IlpakTnuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuognueckuit 3aKoH
bubnunorexa [IOK
1.1 u [lepuoanueckas cucTeMa XUMHYECKUX 9
https://m.edsoo.ru/2dd57124
anemenTtoB JI. . MenaeneeBa
12 Crpoenue BemiecTBa. MHOTOOOpa3zue 1 1 bu6mmoreka [JOK
' BELIECTB https://m.edsoo.ru/2dd57f24
but6mmoreka [JOK
1.3 X 19 1 3
HMITICCKHE peaKtiind https://m.edsoo.ru/2dd57124
Uroro no pazgeny 39
Pasnea 2. Heoprannueckasi Xumust
bubnunorexa [IOK
2.1 H 31 1 3
eMeTaILIbT https://m.edsoo.ru/2dd57124
but6mmoreka [IOK
2.2 Mera 23 1 2
TaIUIbL https://m.edsoo.ru/2dd57£24
Hroro no pazgeny 54
Paznen 3. Xumus u :Ku3Hb
31 MeTtoabl mO3HAHUSA B XUMHUH. XUMHA U 9 bubmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

Kosun4yecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHyeckune
padoThI

JIEeKTpPOHHBIE M (ppoBbIE
o0pa3oBaTeJIbHbIE PeCypChl

IIpenmer u 3HaueHue
OpraHMYECKON XUMUH,
Mpe/iCTaBICHUE O
MHOT'000pa3nuu OpraHuYeCKUX
COCAMHEHUN

but6mmoreka LIOK https://m.edsoo.ru/3686e6f5

DNEKTPOHHOE CTPOEHHUE aToMa
yriepoja (OCHOBHOE U
BO30YXIEHHOE COCTOSIHUS).
BaneHTHbBIE BO3MOXKHOCTH
aToma yriepoja

bu6mmoreka LIOK https://m.edsoo.ru/Oce6fd4c

XuMuueckas CBsI3b B
OpPTaHUYECKUX COCTUHCHUSX.
Mexanu3mbl 00pa3oBaHUs
KOBAJIEHTHOM CBSI3H, CITOCOOBI
paspsiBa CBs3€i

bu6mmoreka IIOK https://m.edsoo.ru/8d39f5¢8

Teopust ctpoeHuUs
OPraHMYEeCKUX COCTUHEHUN A.
M. bytneposa

bu6mmoreka LIOK https://m.edso0o.ru/9e595¢b8

Bunber u3omepun: cTpykTypHas,
MPOCTPAHCTBEHHAS.
DneKkTpoHHBIE 3P PEKTH B
MOJIEKYJIaX OpTraHMYECKUX

bubnmoreka [{OK https:/m.edsoo.ru/b0e61661



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

COeIMHEHUI

IIpencraBnenue o
KJ1accu(UKaLuu 1
CUCTEMAaTHYECKas
nomenkiarypa (IUPAC)
OpPraHNM4Y€CKUX BCIICCTB

bu6mmoreka LIOK https://m.edsoo.ru/c212dd21

Knaccudukanus peakiuii B
OpraHHYECKON XUMUHU

but6mmoreka IIOK https://m.edsoo.ru/ba5706aa

Cucremaruzanus 1 00001eHne
3HAHUHU II0 TEME

bubmuoteka I{OK https://m.edsoo.ru/87a37cab

AJKaHBI: TOMOJIOTUYECKHM PsI,
obmas ¢popmyna,
HOMEHKJIATypa U U30MEPHs,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJT

bu6nmoreka [{OK https:/m.edsoo.ru/25a14636

10

duznyeckue 1 XUMHUUECKHE
CBOMCTBA aJIKAaHOB

bubmuoteka I{OK https:/m.edsoo.ru/3137711c¢c

11

Haxoxxnenue ajnkaHoB B
npupoze. CriocoOb! MoTydeHust
Y IPUMEHEHUE aJIKAHOB

bubmuoteka I{OK https://m.edsoo.ru/259b0a5b

12

[ukmoankaHbl: oOmIast
dhopmyna, HOMEHKIATypa 1
M30Mepusi, 0COOCHHOCTH
CTPOCHUA U XUMUUCCKUX
CBOMCTB, CITIOCOOBI OyUEHUS U
IPUMEHEHHE

bu6nmoreka LIOK https://m.edsoo.ru/156730d2

13

Pemenue pacu€rHbIx 3a/1a4 HA

but6mmoreka [IOK https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
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https://m.edsoo.ru/bf84d8eb

OTpEJIETICHUE MOJIEKYJIIPHON
(hopMyJTBI OPraHUYECKOTO
BEII[ECTBA IO MACCOBBIM JOJISIM
aTOMOB DJIEMEHTOB, BXOSIIUX
B ero cocrtaB. CucreMaTu3anus
1 000011IeHNE 3HAHUHN 110 TEME

14

AJIKEHBI: TOMOJIOTHUECKUH PsiJI,
obmmas popmya,
HOMEHKJIaTypa, 3JeKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOECHUE
Mouiekys. CTpyKTypHas ¥ LIUC-
TpaHC-U30MEPHS ATKEHOB

bubmuoteka I{OK https://m.edsoo.ru/273b0ale

15

16

du3znueckue 1 XUMHUYECKUE
CBOMCTBA ankeHoB. [IpaBuiio
MapkoBHHKOBA

CriocoOsl nosty4yeHus u
NPUMEHEHHE AJIKEHOB

bu6mmoreka LIOK https://m.edsoo.ru/21069ccd

bu6mmoreka LIOK https://m.edso00.ru/665dc058

17

[IpakTrueckas padora Ne 1 o
teme "llonyuenue sTriieHa U
M3y4YeHHUe ero CBOMCTB"

but6mmoreka IIOK https://m.edso0o.ru/0941eed8

18

Pemenne pac4€THbIX 33124 HA
OIIPEACIICHUE MOJIEKYJIAPHOU
(hopMyJTbI OPTaHNYECKOTO
BEIIECTBA

bubmuoteka I{OK https://m.edsoo.ru/e9ea9921

19

AJKagueHsl: CONpsKEHHBIE,
U30JIMPOBaHHBIE,
KyMYJIHPOBaHHBIC.
OcoOeHHOCTH TIEKTPOHHOTO
CTPOCHUS

bu6mmoreka LIOK https://m.edso0o.ru/04298c0a



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/04298c0a

20

XHWMHUYECKUE CBOMCTBA
COIIPSKEHHBIX JUEHOB

bu6mmoreka LIOK https://m.edsoo.ru/e561253d

21

CriocoObI osryueHust u
NPUMEHCHUE alIKaIUCHOB

bubmuoteka I{OK https://m.edsoo.ru/1aa81660

22

AJIKUHBI: TOMOJIOTUYECKUH PSJI,
obmras ¢popmyia,
HOMEHKJIaTypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYI, (pr3ndecKre CBOWCTBA

bubnmoreka [{OK https://m.edsoo.ru/68b6ccdce

23

XUMHUYECKHE CBOMCTBA aJIKUHOB

bu6mmoreka [IOK https://m.edsoo.ru/23493a93

24

KauecTBeHHBIE peakiuu Ha
TPOMHYIO CBS3b

but6mmoreka IIOK https://m.edsoo.ru/7b1c48da

25

26

CriocoOwI ToTyYeHus 1
IMPUMEHCHUC aJIKUHOB
Pemenue 3agau: pacu€rsl 1o
YpaBHEHUIO XUMHYECKOU
peakuuu

bubmuoreka I{OK https://m.edsoo.ru/a6f9alea

bu6mmoreka LIOK https://m.edsoo.ru/5db8e526

27

CucreMmaruzanys 1 00001eHne
3HAHHUHU II0 TEME

28

ApEHBI: TOMOJIOTHYECKHI s,
oOmras popmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ1 O€H30J1a ¥ TOJTyOJIa,
ux (puznYecKue CBOMCTBa

bubmuoteka L{OK https://m.edsoo.ru/a92a7094

29

XHWUMUYECKUE CBOMCTBA apECHOB:
peaKIy 3aMeIeHuUs

bubmuoreka L{OK https://m.edsoo.ru/a44alaed

30

XHWMUYECKUE CBOMCTBA apPEHOB:

bubmuoteka I{OK https://m.edsoo.ru/ad44alaed



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
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peaKuuy NpucoeIuHEeHus,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

31

Oco0EHHOCTA XUMHUYECKUX
CBOWCTB CTHpPOJIA

bubmuoteka I{OK https:/m.edsoo.ru/d5018a54

32

Pemenue pacu€rHbix 3a/1a4 Ha
OIpEJIETICHUE MOJIEKYJIIPHON
(hOopMyJIBI OPraHUYECKOTO
BemecTBa. Haxoxnenue
MOJIEKYJISIPHON (OPMYJIBI
OpPraHUYECKOI0 COSAMHEHHUSI 110
Macce (00bEMY) TPOTYKTOB
CropaHus

bubmuoreka I{OK https:/m.edsoo.ru/53461a2¢

33

CrniocoOslI mosty4eHus u
MIPUMEHEHHE apEHOB

bubmuoreka I{OK https:/m.edsoo.ru/6£717d09

34

T'eneTnyeckast cBA3L MCXKOY
Ppa3IMYHbIMU KJIaCCaMU
yTJIEBOIOPOIOB

35

Pacuérthl mo ypaBHEeHUsIM
XUMHYECKHUX PEAKIUH.
CucreMatu3zanus u 0000IIeHHE
3HAHUH TI0 TEME

36

[Tpuponansrii ra3. [lonmyTHbie
He(TsHbIE ra3bl

37

KameHHbIi1 yrosb 1 IpOyKThI
ero nepepaboTKu

but6mmoreka [IOK https://m.edsoo.ru/69b3398b

38

Hedtp 1 ciocoOw eé
nepepabotku. [Ipumenenmne
MPOJYKTOB MepepadoTku HedhTH

bu6mmoreka LIOK https://m.edsoo.ru/21{9de78



https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

39

T'eneTnyeckast cBA3L MCXKIOY
Ppa3IMYHbIMU KJIaCCaMU
yTJIEBOJIOPOIOB

40

["anoreHonpon3BoIHBIE
YTIIEBOJJOPOJIOB: IIEKTPOHHOE
CTPOCHHE; PEaKIMU 3aMEIIICHUS
rajoreHa

bubmuoteka [IOK https://m.edsoo.ru/82b4d759

41

JlelicTBHe 1IeI04YeH HA
raJOreHIIPOU3BOTHBIC.
Bsaumonericteue
JIATAJIOTCHAIKaHOB C MAarHHEM U
IUHKOM

42

CucreMmaruzanus 1 00001eHne
3HAHHU 110 pa3Jieny
"VYrnesomopoas"

bu6mmoreka LIOK https://m.edsoo.ru/20e89{22

43

KonTponbHas padbora 1o teme
"Yrnesogoposr"

bu6mmoreka [IOK https://m.edsoo.ru/95¢9¢298

44

[IpenenbHbIe 0THOATOMHBIC
CIIMPTHI: TOMOJIOTUYECKUI pAan,
obmras ¢popmyna, CTpOCHHE
MOJIEKYJI, U30MEPHUSL,
HOMEHKJIATYypa,
Kiaccudukanys, GU3nIecKue
CBOMCTBa

bubmuoreka I{OK https://m.edsoo.ru/df04c5cd

45

XUMHUUECKHE CBOMCTBA
MpEeAEIbHBIX OJTHOATOMHBIX
CIIUPTOB

bu6mmoreka LIOK https://m.edsoo.ru/26ee34fe

46

CriocoOsl nosty4eHus u
MIPUMEHEHHE OJTHOATOMHBIX

bu6mmoreka [JOK
https://m.eds00.ru/484100000000000



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000

CIIUPTOB

47

[IpocTeie 3¢upsr:
HOMEHKJIATypa U U30MEPHSI,
0COOCHHOCTH (PU3UYECKUX H
XHUMHYECKHX CBOMCTB

bubmuoteka I{OK https:/m.edsoo.ru/c2¢788b2

48

MHOroaTroMHbI€ CIIMPTHI:
STWJICHIJIUKOJIb U INIMLEPHH, UX
¢bu3nyecKkue 1 XUMHUYECKUE
CBOMCTBa

bu6mmoreka [IOK https://m.edsoo.ru/ee4d84aa

49

CriocoOsl nosty4eHus u
MPUMEHEHHE MHOTOATOMHBIX
CIHPTOB

bubnmoreka [{OK https://m.edsoo.ru/d12e567d

50

deHOJT: CTPOCHUE MOJIEKYITbI,
(bu3HyecKre CBONCTBA.
Tokcuanocth perona

bu6mmoreka LIOK https://m.edsoo.ru/2ce726f8

51

XumMudeckue cBoicTBa (heHoa

bubmuoteka I{OK https://m.edsoo.ru/037ca5f9

52

Cnoco0sl mosry4eHus u
npuUMeHeHue (eHosa

bubmuoreka I{OK https://m.edsoo.ru/c77ddf4c

53

[IpakTuyeckast padota Ne 2.
Pemrenne skciepuMeHTAIBHBIX
3aza4 no teme "CrnupTsl U
henomsr"

bu6mmoreka LIOK https://m.edsoo.ru/fd0ced09

54

Cucrematusanus U 0000I1IeHne
3HaHui 1o Teme. Onpenenenue
MOJIEKYJISIPHOI (popMyIIBI
OpPTraHUYeCKOTO COCTUHEHHUS 10
Macce (00bEMY) TPOTYKTOB
CTOpaHUS; 10 KOJHMYECTBY

but6mmoreka [IOK https://m.edsoo.ru/1810cb9b



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
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BelecTBa (Macchl, 00BhEMa)
MIPOAYKTOB PEAKIMH U /HITH
WCXOJTHBIX BEIIECTB

55

AJbeTHIBI M KETOHBI:
AIIEKTPOHHOE CTPOCHHE
KapOOHUIIbHOU TPYTIIbI;

TOMOJIOTHYECKHE PsI/IbI, 001Iast

bopmyna, uzomepus u
HOMEHKJIaTypa

bu6mmoreka LIOK https://m.edsoo.ru/b139beaa

56

ANbaeruapl U KETOHBI:

(u3nyeckue CBOICTBA; peaklnuu

MIPUCOETUHEHUS

bu6mmoreka IIOK https://m.edsoo.ru/c887425¢

57

PeaKI_[I/II/I OKHCJICHUA 1
Ka4€CTBCHHEBIC PEaKINU
aJIbACTHI0OB 1 KETOHOB

but6mmoreka LIOK https://m.edsoo.ru/a393baa9

58

CriocoOslI nostyueHus
aJIbJIETH/I0B M KETOHOB

bu6mmoreka IIOK https://m.edsoo.ru/520d1¢51

59

OHOOCHOBHBIC TIPE/ICIIbHBIC
KapOOHOBBIE KUCJIOTHI,
0COOEHHOCTH CTPOECHHUS UX
MOJIEKYII

bu6mmoreka LIOK https://m.edsoo.ru/fecOb113

60

W3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KHCIIOT, UX
¢uznueckue cBoiicTBa

bu6mmoreka LIOK https:/m.edsoo.ru/700cc87b

61

XMMHUYECKHE CBOWCTBA
MpEIEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

bu6mmoreka LIOK https://m.edsoo.ru/40e6e0e9

62

Oco0EeHHOCTH CBOWCTB

but6mmoreka IIOK https://m.edsoo.ru/bb31be71



https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
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https://m.edsoo.ru/520d1c51
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MYpPaBbUHOMN KHCIIOTBI.
MHuoroo6pasue kapOOHOBBIX
KHCJIOT

63

Oco0EHHOCTH CBOMCTB:
HeTpeeTbHBIX U
apoMaTHYECKHX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraButeny BHICIIMX
KapOOHOBBIX KUCIIOT

bu6nmoreka [{OK https://m.edsoo.ru/83a08773

64

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KUCIIOT

but6mmoreka LIOK https:/m.edsoo.ru/0d162d9d

65

CrniocoOslI mosty4eHus u
MpUMEHEHHE KapOOHOBBIX
KHUCJIOT

bu6mmoreka LIOK https://m.edso0o.ru/7¢065¢9d

66

Crnoxuble 3UpHI:
TOMOJIOTHYECKUH psijl, o01as
dbopmyna, nzoMepus 1
HOMEHKJIaTypa

bubmuoteka I{OK https://m.edsoo.ru/adfffe6d

67

dusnueckue 1 XUMHUYECKUE
cBolicTBa 3(hupoB

bu6mmoreka IIOK https://m.edsoo.ru/ad6b94b2

68

Pemenne pacu€THbIX 3a1a4: 1O
YPABHEHUIO XUMUYECKOM
peaKIuu, Ha ONPEACIICHHE
MOJIEKYJISIPHOI (popMyIIBI
OpPraHUYECKOIo BEILECTBA 110
MacCOBBIM JIOJIIM aTOMOB
3JIEMEHTOB, BXOJSIIUX B €T0
COCTaB



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2

69

[IpakTuueckas padora Ne 3.
Pemenue skcriepuMeHTaTbHBIX
3agad no Teme "KapOoHoBbIe
KucA0Thl. Clio)kHBIE Y3QUPHI"

bu6mmoreka LIOK https://m.edsoo.ru/486671fb

70

Kupsr: ctpoenue, puzndeckue
Y XMMHYECKHUE CBOMCTBA
(runponus)

but6mmoreka [IOK https://m.edsoo.ru/al9¢5b98

71

OcoOeHHOCTH CBOHCTB KHPOB,
COJIeprKalINX OCTATKH
HeIpeeIbHbIX JKUPHBIX
KucaoT. JKupsl B Ipupoie

bu6nmoreka [{OK https:/m.edsoo.ru/b0331922

72

MpI1a KaK COJU BBICIINX
KapOOHOBBIX KHCIIOT, HX
morolnee aeiicteue. Ilonsarue o
CHUHTETUYECKHUX MOIOIINX
cpeactax (CMC)

bu6mmoreka LIOK https:/m.edso0o.ru/3¢566565

73

I'enernueckas CBA3b
YIJIEBOJOPOIOB H
KHCIIOPOJICOACPKAIINUX
OpFaHI/I‘IeCKI/IX BCIICCTB

bubmuoteka I{OK https://m.eds00.ru/56790¢96

74

Pacuérsl o ypaBHEHUAM
XUMHUYECKHUX PEaKIIHii.
OnpeneneHne XMMAYECKOM
(hopMyJTbI OPraHNYECKOTO
BELIECTBA 10 KOJINYECTBY
BelecTBa (Macchl, 00BEMA)
MPOJYKTOB PEAKIIUU U /WU
HCXOJIHBIX BEILIECTB

75

Cucremarusanus u 0000meHue

bubmuoteka I{OK https://m.edsoo.ru/f8eaf2eb



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb

3HaHW# 1Mo TeMe. Pemmenne
pPacYETHBIX 3a7a4 HA
ONpeAEIICHUE JOJIM BbIX0Ja
MPOAYKTA PEAKLUU OT
TEOPETUUECKH BO3MOXKHOTO

76

OO6mras XxapakTepucTUKa
YTIEBOJIOB U KiaccuuKaus
yTIEBOOB (MOHO-, AH- U
TIOJIMCAXaPUIBI)

but6mmoreka [{OK https://m.edsoo.ru/7a9693al

77

Monocaxapusl: GU3MIECKHE
CBOMCTBA M HaXO0KJICHHE B

PUPOJIC

but6mmoreka LIOK https://m.edsoo.ru/b4bdda2d

78

[IpumeHeHue rioKo3bl, €€
3HAaYEHUE B

KU3HCACATCIBHOCTH OpraHnu3sMa

bu6mmoreka LIOK https://m.edsoo.ru/5e61122d

79

Jucaxapunbl: caxapo3sa,
MaJIbTO3a U JIAKTO3a.
Haxoxnenue B npupoje u
MIPUMEHEHHE UCaXapHIOB

bubmuoteka I{OK https:/m.edsoo.ru/eb0384e7

80

[Tonucaxapuael: cTpoeHUE
MaKpOMOJIEKYJI, PU3UUECKUE U
XMMHUYECKHE CBONCTBA,
pUMEHEHHE

but6mmoreka IIOK https://m.edsoo.ru/72a04508

81

[TonsiTrie 06 NCKYCCTBEHHBIX
BOJIOKHAX

but6mmoreka LIOK https://m.edsoo.ru/6216e766

82

Pemenue pacueTHbIx 3a1a4 Ha
OIIpEAEIICHUE JOJIM BBIX0Ja
MPOAYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO

bubmuoteka I{OK https://m.edsoo.ru/7fde47ef



https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef

83

CucreMmarusanus 1 00001eHne
3HaHUU 1O pasnueny

but6mmoreka LIOK https://m.edsoo.ru/08d4364¢

84

KonTponbhas pabora o Teme
"Kucnopoaconaepxaiiue
OpraHNUYeCKHE COeTMHEHN"

bu6mmoreka LIOK https://m.edsoo.ru/42¢6678¢

&5

AMUHBL: KITaccuuKams,
CTPOEHHUE MOJIEKYI, 001Ias
bopmyia, uzomepus,
HOMEHKJIaTypa U (PU3HUCCKHE
CBOMCTBA

bubmuoteka [{OK https://m.edsoo.ru/efa7e6ca

86

XHWMHUYECKUE CBOMCTBA
ann(paTHUIECKUX aMUHOB

bu6mmoreka LIOK https://m.edsoo.ru/1be5¢f80

87

AHWIUH: CTpOEHHE aHWINHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHHJIMHA.
Onpenenenye MOJIEKYISIpPHON
(bopMyIIBI OPraHMYECKOTro
BEIIIECTBA 10 MACCOBBIM J10JIIM
aTOMOB JIEMEHTOB, BXOJSALINM
B €r0 COCTaB

bu6mmoreka IIOK https://m.edsoo.ru/39¢d21f1

88

CriocoObI osryueHust 1
pUMEHEHHEe an(aTHIECKUX
aMuHOB. OnpeienenHue
MOJIEKYJISIPHOH (pOPMYIIBI 11O
Macce (00bEéMy) MPOTYKTOB
CropaHus

bubmuoreka I{OK https://m.edsoo.ru/eal 38763

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa
1 u3oMepus, pusndeckue
cBoicTBa. OTIEIbHBIC

but6mmoreka LIOK https://m.edsoo.ru/d1773e80



https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

npeaACTaBUTCIIN Q-aMUHOKHCIIOT

90

XHUMHYECKHE CBOMCTBA
AMUHOKHCIIOT, UX
OMOJIOrMYECKOE 3HAUYEHUE
amMuHOKuCIIOT. CHHTE3 U
TUAPOIU3 TIETITHIOB

bu6mmoreka LIOK https:/m.edsoo.ru/77df705a

91

benku xak npupoaHsie
MOJIUMEPBI; CTPYKTYPbI OEJIKOB

but6mmoreka IIOK https://m.edsoo.ru/429¢9899

92

XUMHYECKHE CBOMCTBA OEIKOB

bu6mmoreka LIOK https://m.edsoo.ru/6237306d

93

94

A3zoTcoaepxalme
TeTEPOLMKINYECKHE
coenuHenus. HykinenHoBble
KHCIIOTBI: COCTaB, CTPOCHHE U
Ouosorudeckas poib

[IpakTrgeckas padota Ne 4.
Pemenne skcriepuMeHTAIBHBIX
3a/1a4 1o TemMe
"AzoTconepxaniue
OpraHUYEeCKHE COeMHEHUS"

bu6mmoreka LIOK https://m.edsoo.ru/521d1431

but6mmoreka LIOK https:/m.edsoo.ru/8e3¢02d1

95

[IpakTuyeckas padota Ne 5.
Pelenue skcnepuMeHTaIbHBIX
3a1a4y o teme ""Pacro3zHaBanue
OpPraHWYECKUX COCTMHCHHM"

bubmuoteka I{OK https://m.edsoo.ru/bde3fdf6

96

KonTponbhas pabora o teme
"A3oTcoaepxkaline
OpraHUYeCcKHe coequHEHus"

bubmuoreka L{OK https://m.edsoo.ru/ce561bc7

97

OcHOBHBIE IOHATUSA XUMHH
BBICOKOMOJIEKYJIIPHBIX

bu6nmoreka [IOK https://m.edsoo.ru/7aa63ebd



https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd

COEIMHEHUH 1 METOIBI UX
CHUHTE3a —IIOJIMMEPU3ALUS U
MOJIUKOHICHCAITHS

98

IInacTtmaccel. YTunusanusa n
nepepadboTKa MmiIacTuKa

bubnuoreka I{OK https://m.edsoo.ru/82242e0f

99

DnacToMephl: HaTypaJIbHBIM
CHUHTETHYECKUE KayIyKH.
Pe3nuna

bubnmoreka [{OK https://m.edsoo.ru/246103ec

100

Bonokna: HaTypasbHble,
HCKYCCTBEHHBIE,
cuHrerndeckue. Ilonmumepst
CIIELMAJIbHOTO HA3HAYECHUS

bu6nmoreka LIOK https://m.eds00.ru/5963a601

101

[TpakTrueckas padota Ne 6.
Pemenue skcniepuMeHTAIBHBIX
3a7a4 o reMe "Pacrio3HaBanne
IUIACTMACC U BOJIOKOH"

bubmuoteka I{OK https://m.edsoo.ru/3aebd77a

102

O00011IeHNE U CUCTEMATH3AINAS
M3YUYEHHOTO MaTepuasa 1o TeMe
"BricOKOMOMNEKYSIPHBIC
coenuHeHU"

bubmuoreka I{OK https://m.edsoo.ru/6a22bled

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KoaundecTBo 4acoB

Ne JJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Konrtpoabhbie | IlpakTuueckue
n/n Bcero o0pa3oBaTesibHbIE PeCypChl
padoThI padoTsbI
| Atom. CocTaB aTOMHBIX STIEP. 1 bubnmnoreka [JOK
XuMUYeCKui 31eMeHT. M30Tonbl https://m.edsoo.ru/59¢c112ee
5 CrpoeHue IeKTpOHHBIX 000JI0UeK | bubnuoreka [IOK
aTOMOB, KBAHTOBBIE YHCJIIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMruueckux | bubnmoreka [JOK
AJIEMEHTOB (s-, p-, d-, f-3IeMeHThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 351eKTpOHOB 110 | bubnuoreka [JOK
ATOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
DIIeKTPOHHBIE KOHPUTYpAIIUA aTOMOB
R Quryp bubmuorexa [JOK
5 AJIEMEHTOB B OCHOBHOM U 1
. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUHM
6 DNEeKTPOHHbIE KOH(PUTYpaI1 HOHOB. 1 bub6mmorexa [IOK
DJEKTPOOTPULIATETLHOCTD https://m.edsoo.ru/a0764b24
[lepuoanuueckuii 3aKOH U
[lepuonnueckasi cucTeMa XMMHUYECKUX
7 snemenToB 1. 1. Menaeneea, CBI3b C 1 bubmnorexa [IOK
N M ’ https://m.edsoo.ru/16957¢01
COBPEMEHHOI Teopuel CTpOeHHs
aTOMOB
3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB
2 XUMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX | bubnuoreka [IOK
HAMMU NIPOCTBHIX U CIIOKHBIX BEILIECTB 110 https://m.edsoo.ru/f8468927
rpymnmnam u rnepuojiam
9 CuctemaTtuzanus ¥ 00001eHNe 3HAHUIA 1 bubmuotexa [JOK



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

10 TEMC

https://m.edsoo.ru/8fad2942

Buabl xumMuueckoii cBs3u. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOU CBSI3H.

bu6mmorekxa [IOK

10 Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIsIpHbIE B3aUMOJEHCTBUS
BanenTtHoCTh U BaJleHTHBIE

1 BO3MOHOCTH aTOMOB. CBSI3b bubmuotexa [JOK
AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
r€OMETPUYECKUM CTPOECHUEM

12 [IpencraBiaeHs! O KOMIUIEKCHBIX bu6nuorexa LIOK
COECIMHEHUAX: COCTAB U HOMEHKIIATypa https://m.edsoo.ru/8c66bl12a
BemiectBa MOJIEKYIIPHOTO U

13 HEMOJIEKYJISIPHOTO CTpOeHMs. THmbl bubnmoreka [JOK
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.

14 [IpeacraBiaeHue o0 KOJIOUIHBIX Bubmorexa ITOK

https://m.edsoo.ru/da2¢c70e4

pacTBopax
WctrHHBIE pacTBOPHI: HACBIIIEHHBIE 1

15 HEHACHIIICHHbIE, PACTBOPUMOCTb. buommorexa HOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapatsl

16 CrniocoObI BbIpakeHUsI KOHIIEHTPALIUU bubnmorexa [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemienue 3aga4 ¢ ucnonb30BaHUEM

17 MIOHATHH ""MaccoBas 10JIs bu6mmoreka [IOK
pacTBOpEHHOTO BemiecTBa", ""MosipHast https://m.edsoo.ru/785e0ab4
KOHIIEHTpauus"

18 Knaccudukanus 1 HOMEHKIIATypa bubnmoreka [JOK



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

HEOPTaHNYCCKUX BECIICCTB

https://m.edsoo.ru/bfMel108d

19

Cucremarusanusa U 00001IeHUE 3HAHUN
10 TEME

bu6mmoreka [IOK
https://m.edsoo.ru/8d2c6a3a

20

KonTponbhas pabora no temam
"Ctpoenue aroma. [leprnonnueckuii
3akoH u [lepuonnueckas cucrema
XUMHUYECKUX 3JieMeHTOB [[. 1.
Menneneesa", "CTpoeHue BelecTBa.
MHuoroo6pa3ue BemiecTs"

bubmuorexa [IOK
https://m.edsoo.ru/70a60aa4

21

Knaccudukanys XuMrUuecKux peakiuui
B HEOPraHUUYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPAHEHUS MacChl
BELICCTB; 3aKOH COXPAaHEHUS U
IIPEBPALICHNS] DHEPTUU IIPU
XUMHYECKHUX PEAKIHIX

bu6mmoreka [IOK
https://m.edsoo.ru/6335cdd2

22

Temnoble 3(h(HEeKThI XUMUYECKIX
peakuunii. TepMoxumMudeckue
ypaBHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/d1db86da

23

Brrunciienus mo ypaBHEHHUSIM
XMMHYECKHX PEaKLIUi U
TEPMOXUMHUYECKUM YPaBHEHUIM

bubmuorexa [JOK
https://m.edso00.1u/87b13954

24

CKOpOCTh XMMHUYECKOHN peaKkiuu, e
3aBUCUMOCTD OT Pa3JIMYHBIX (PaKTOPOB.
Karanms u xatanuzatopsl

25

I'oMOreHHBIE U reTepOreHHbIE PeaKLuu

26

[Tpaktuueckas padorta Ne 1 mo teme
"Bnustaue pa3nuuHbIX hakTopoB Ha
CKOPOCTh XUMUYECKOM peakuun"

bu6mmoreka [IOK
https://m.edsoo.ru/1facaldl



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1

OO6patuMble ¥ HEOOpaTUMBbIE PEAKIINH.

bu6mmoreka [JOK

27
XHUMHYECKOE paBHOBECUE https://m.eds00.ru/309529b
[Tpaktuueckas padora Ne 2 o Teme
28 "BnustHue pa3nuuHbIX (hakToOpoB Ha Bubmmorera [IOK
P P " https://m.edsoo.ru/3bf34e17
MIOJIOKEHUE XUMHUYIECKOTO PAaBHOBECHUS
DIIEKTPOIUTHIECKAS JTUCCOIHAITHS.
29 Cnmjile U cJa0bIe JICKTPOJIUTHI bubmorexa OK
P ' https://m.edsoo.ru/5f766bdf
CreneHb TUCCOIUALINMI
Honnoe nmpoussenenue Boanl. Cpena
30 BOJTHBIX EIl)CTBO oB. Bozopo HBE'I bubmorexa OK
8 p POB. BOA0pO https:/m.edso0o.ru/3966ca89
nokasatensb (pH) pactBopa
I'maponu3s coneit. Peakmum,
31 1} 0”1[361(8,}0 1€ B pacTBOpax bubmorexa OK
P o P P https://m.edsoo.ru/09d5a9bd
3JICKTPOJIUTOB
[TpakTrueckast padora Ne 3 o Teme
32 "XuMHUUYECKrEe peakilui B pacTBOpax bubmmorexa [IOK
"p B P P https://m.edsoo.ru/2e3daeb0
AIIEKTPOJIUTOB
OKHUCITUTEITEHO-BOCCTAaHOBUTEIIHHBIC
. bubnuorexa [{OK
33 peakiuu. Baxueime oKucIuTenu u
https://m.edso00.1u/56226060
BOCCTaHOBHUTEIHN
34 MeTto/1 3JIeKTPOHHOTO (2JIEKTOHHO- bubmuorexa [JOK
HOHHOTO0) OanaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bu6nmnoreka [JOK
BCILICCTB https://m.edso00.ru/931b97d2
Pelmenune 3aiau pa3auvHbIX THIIOB.
36 Brruucienne MaccoBoil 104 1 bubmuoreka [JOK

MOJISIPHOW KOHIIEHTPAIIMU BEIIECTBA B
pactBope

https://m.edsoo.ru/5a859d16



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16

Penrenue 3aaa4 pa3jIMuYHbIX TUIIOB.
Brerunciaenue maccerl (00bEMa,
KOJINYECTBA BEIECTBA) MPOIYKTa

bubmuorexa [IOK

37 €aKI[1H, €CJI OJHO U3 BEIIECTB JaHO B
p ’ T https://m.edsoo.ru/5afa265d
BUJIE pacTBOpA C ONpeaenEHHON
MAacCOBOM J0JIei paCTBOPEHHOTO
BEIIECTBA
Cucrematu3zanus 1 0000IIeHIE 3HAHUN
o teme "XuMudeckue peakuuu'.

Pacuétbl Macchl BelecTBa Uiu
. bubnuotexa [{OK
38 00BEMOB ra3oB IO U3BECTHOMY
https://m.edsoo.ru/c161eb85
KOJIMYECTBY BEIIECTBA, Macce WIH
00BEMY OHOTO U3 YYaCTBYIOIINX B
pEaKIny BEIIeCTB.

39 KonTponbHas pabora no teme bubnuoreka [IOK
"Xumuaeckue peakuun" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETaIOB B
[Teproanueckoit cUCTEME XMMHUECKHUX

bu6mmoreka [IOK
40 snemenToB JI. . MenaeneeBa u
https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOEHHUS UX aTOMOB.
Pu3nYeCcKue CBOKMCTBA HEMETAJIOB
AJoTponus HEeMETaJuIoB (Ha IpuUMepe
bu6mmoreka [IOK
41 KHCIIOpOJia, cepbl, hocdopa u
https://m.edsoo.ru/ef92c91c
yriiepoja)

4 Bonopon: monydenue, puandeckue u bu6nnoreka [JOK
XMMHUYECKHE CBOMCTBA. [ mapuibl https://m.edsoo.ru/0aa8f613
["anmoreHbl: HAXOXKACHHUE B IPUPOJIE,

but6mmoreka [IOK
43 crocoObl oJTy4eHUs!, GU3HIECKUE 1

XUMHUYECKHE CBOUCTBA

https://m.edsoo.ru/4e223795



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795

I"anorenoBonopoasl. Baxuenmme

bubmuorexa [JOK

44 KHUCJIOPOJICO/IEPKALLUE COEAMHEHUS
poAcoACpKall A https://m.eds00.1ru/6b3255¢e6
rajoreHoB
JlabopaTopHble U IPOMBIIITICHHBIE
45 CIoCcOOBI OJTyUEHUS TaJIOTEHOB. bubnmoreka [JOK
IIpumMeHeHne rajgoreHoB U uxX https://m.edsoo.ru/6971aca4
COEJIMHEHUH
[Tpaktuueckas padora Ne 4. Perenue
bubmuorexa [IOK
46 AKCIIEPUMEHTANIBHBIX 33124 MO TeMe
" " https://m.edsoo.ru/8b26fecd
["asiorensl
Kucnopon: maboparopasie u
47 MIPOMBIIUICHHBIE CTIOCOOBI MOTYYCHHS, bubnuotexa [{OK
bU3HYEeCKre U XMMHUYECKHIE CBONCTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpumMeHeHue KucIopoaa U 030Ha
bu6mmorexa [IOK
48 Oxcuapl ¥ NEPOKCUIBI 1
https://m.edsoo.ru/5¢8816a0
Pemienue 3aga4 pa3nuyHbIX TUIOB.
Brruncnenmne Macchbl BelecTBa Win
49 00BbEMa ra3oB 10 U3BECTHOMY bubnmoreka [JOK
KOJINYECTBY BELIECTBA, MaCCe WU https://m.edsoo.ru/2b6d8b4b
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B
peaKIK BEIIECTB
Cepa: Hax0XKJICHHUE B IPUPOJIE,
P bup bu6mmoreka [IOK
50 crocoObl oJTy4eHUs!, GU3HIECKUE 1
. https://m.edsoo.ru/46afael6
XUMUYECKHE CBOMCTBA
bu6mmoreka [JOK
51 CepoBojiopo, cyIab(puabl
POBOLOPOZ, CY LU https://m.edso0.1u/7¢875999
5 Kucnopoaconepsxaniue coe iMHEHUS bubmuoreka [JOK

cepbl. OCOOEHHOCTH CBOWCTB CEPHOI

https://m.edsoo.ru/8cfa2548



https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
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KHCJIOTHI

[Tpaktuueckas pabora Ne 5. Pemenue

bu6mmoreka [JOK

53 AKCIEPUMEHTANIbHBIX 33/1a4 110 TEME

" p . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHeHUs
A30T: HaxX0XJI€HUE B PUPOJIE,

54 CIIOCOOBI TIONTyUeHUsI, PUINICCKUEC bubnuoreka [JOK
XUMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnoponconepxaiiue coeIMHEHUS

P P . . but6mmorexa [IOK
55 azora. OcCOOEHHOCTU CBOMCTB a30THOM
https://m.edsoo.ru/e2965afe
KHCJIOTBI

56 IIpumeHeHne a30Ta U €ro COeAUHEHUN. bubnuoreka [IOK
A3OTHBIE yTOOpEHUS https://m.edsoo.ru/129£5059
®dochop: HaXOXKICHHUE B PUPOJIE,

57 CIIOCOOBI TIOJTyUeHUSsI, PUINICCKUC bubnuoreka [IOK
xuMHu4deckue cpoictra. dochuas u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunsl dhocdopa,

58 docho c((i)) e(bmg ne kucyioTel. Conu bubmorexa OK

P I:[, pratt ' https://m.edsoo.ru/c7a2d429
dbochopHOIi KHCITOTHI

50 [Tpumenenue pocdopa u ero bub6mmorexa [IOK
coequHeHuit. ®ochopHbie yaoOpeHus https://m.edsoo.ru/a218070a
[TpaxTrueckas padorta Ne 6. Pemenue

bubmuoreka [JOK
60 AKCIIEPUMEHTAJIBHBIX 3aJ1a4 110 TEME
" " https://m.edsoo.ru/8175ac3f
A3zoT 1 pochop 1 ux coenuHeHUs
Yrnepoa: HaXoXJIeHHE B IPUPOJIE,
P PP but6mmoreka [IOK
61 aJUTOTPOITHBIE MOAU(PUKAIIIH;

¢uznyecKre U XUMHUYECKUE CBOMCTBA,

https://m.edsoo.ru/1eb1919¢
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IIPUMEHEHNE

Oxkcua yrinepoaa(ll), okcun

62 riepona(IV), yronpHas kuciora u eé bubmmorexa [TOK
yrep a4 https://m.edsoo.ru/dba58adf
coiu
Pemienue 3a1a4 pa3iMyHbIX THUIIOB.
Brrunciaenue maccehl (00bEMa,
63 KOJIMYECTBA BEIIECTBA) MTPOIYKTOB bubmmorexa [IOK
pony https://m.eds00.1u/6029b609
pEeaKIM , €CIIU OJIHO U3 BEILIECTB
HMMEET MPUMECH.
Kpemunii: HaxoxkaeHNE B IIPUPOJIE,
P PP bubmuoreka [JOK
64 CHOcOOBI MONyYeHUs, PUINIECKUE U
. https://m.edsoo.ru/143558ab
XUMHUYECKHE CBOMCTBA
65 Oxkcun kpemuusi(I1V), kpemHueBas bubnmoreka [JOK
KHCJIOTa, CUIIUKATHI https://m.edsoo.ru/3170e7b1
IIpuMeHeHne KpeMHUS U €T0
coeauHeHuil. CTEKI0, €ro NoJy4YeHue, bu6mmoreka [JOK
66 BUJIbI CTEKJIA. Beruucienue BoIxo1a https://m.edsoo.ru/393cdac0
MPOJIYKTa PEAKIIUU OT TEOPETUUECKHU https://m.edsoo.ru/5823cefb
BO3MOKHOTO
Pemienue 3a1a4 pa3nuyHbIX THIIOB.
Brruncnenue maccsl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOIYKTa
67 €aKIH, €CJIU OJHO I/Il BIG)HIG}(])TB JIaHO B Bubnmorexa [IOK
P ’ .. . https://m.edsoo0.ru/b624£801
BHJIE PACTBOPA C OMPEIEIEHHOM
MAaCCOBOM J0JIE pacTBOPEHHOTO
BEILIECTBA
68 CucremaTuzamus 1 0000IIeHHEe 3HAHUT bubmuoreka [JOK

o teme "Hemeramsr"

https://m.edsoo.ru/6e864db5
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69 KonTponbHas pabota no teme bubmuorexa [IOK
"Hemeramasr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yJabTaToOB KOHTPOJIBHOM bubnuoreka [IOK
paboThI, KOPPEKITHS OMNOOK https://m.edsoo.ru/2b7¢9510
ITonoxeHne MeTawuioB B
[lepuonnueckoif cucTeMe XUMHUYECKUX
bubmuoreka [JOK
71 a51eMeHTOB. OCOOEHHOCTH CTPOCHHS
https://m.eds00.1u/9839c16¢
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB
OO6mue ¢puznueckue CBONCTBA
bubmuoreka [JOK
72 MeTaiuioB. [I[puMeHeHne MeTaaioB B
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmuiaBsl MetasuioB. Kopposus bubnmoreka [JOK
METAJLIOB https://m.edsoo.ru/42b872e3
Pemenue 3a1a4 pa3nuyHbIX THIIOB.
Brruncnenue maccsl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
74 €aKIHU, €CIU OJTHO I/I?’» BIZIHC};TB IaHO B Bubmrorexa ITOK
p ’ . https://m.edsoo.ru/e3de37b6
BHJIC PACTBOPA C OMPEEIEHHOM
MAaCCOBOM J0JIEH pacTBOPEHHOTO
BEILIECTBA UJIK UMEET MIPUMECH
DJIEKTPOXUMHUYECKUHN PsiJl HANIPSIKEHU I
bu6mmorexa [IOK
75 MeTaiioB. O61Me crocoObl NOTyYEHUS
https://m.edsoo.ru/94eb377a
METaJIIOB
OO01mas xapakTepucTrkKa MeTauioB [A-
rpynnsl [lepuoanueckoi cucteMsl
by P . bu6mmoreka [IOK
76 XUMHYECKHUX 3JeMeHTOB. HaTpuii u

KaJuii: mojgy4yeHue, pusndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

https://m.edsoo.ru/e12¢26b3
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IMPOCTHIX BEHIECTB U UX COC)II/IHGHI/II\/’I

77

OO6mas xapaktepucTrka Metaios [1A-
rpymsl [leproandeckoi CHCTEMBI
XMMHYECKUX 3JIEMEHTOB. Maruuii u
KaJIbIMii: TIoTydeHue, pusndeckue u
XUMHUYCCKHUEC CBOﬁCTBa, MMPUMCHCHUC
MMPOCTHIX BCHIECCTB U UX COG[[I/IHGHI/Iﬁ

bubmuorexa [JOK
https://m.edsoo.ru/7¢3e49c0

78

JKEcTKkoCTh BOIBI U CITIOCOOEI €8
yCTpaHEHUs

bubmuorexa [JOK
https://m.edsoo.ru/c74bfae9

79

AnoMUHUI: TIOTy4YeHue, pusndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHUE

bu6nuorexa [IOK
https://m.edso00.ru/0e79b266

80

AmdoTepHbIe CBOIICTBA OKCHJIA U
THJIPOKCUIA ATIOMUHUS,
TUJIPOKCOKOMITJIEKCHI AJTFOMUHMSL, UX
PUMEHEHNE

bubmuoreka [JOK
https://m.edsoo.ru/5d12d318

81

Pemenue 3a1a4 pa3nuyHbIX TUTIOB.
Brraucnenue maccel (00béMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaxIum, €CIIi OJJHO M3 BEIIECTB JaHO B
BHUJIE PacTBOpA C ONpPeAETIEHHOM
MAaCCOBOM J0JIE pacTBOPEHHOTO
BEIIEeCTBA

82

[TpakTuueckas padorta Ne 7. Pemenue
IKCTIEPUMEHTAIBHBIX 33124 110 TeMe
"MeTaJsl IJIaBHBIX TOArpynn"

bu6mmoreka [IOK
https://m.edsoo.ru/27a4af43

&3

OO01mas xapakTepuCTHKa METAJIOB
nmo6ouyHbIX oarpynmn (b-rpymm)
[Teproaudeckoi CUCTEMBl XUMHUIESCKUX
HIIEMEHTOB

bu6mmoreka [JOK
https://m.edsoo.ru/610d7431



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431

duznyeckre 1 XUMUYECKHE CBOMCTBA

84 XpoMa U €ro COSTUHEHNN, UX bubmnorexa [OK
P ’ https://m.eds00.1ru/991 1 bef3
MpUMEHEHUE
Bakneiiime coequHEHUST MapraHIia.
bu6mmorexa [IOK
85 Ilepmanranat kanus, €ro
g https://m.eds00.ru/039d69c8
OKHCJINTEILHBIE CBOMCTBA
dusndeckue 1 XUMHUYECKHUE CBOMCTBA
86 JKeJie3a U ero coenuHeHui. [lonyuenne bubmnorexa [IOK
' y https://m.edsoo.ru/1b718741
Y IPUMEHEHHNE CIIJIaBOB KeJie3a
dusndeckue U XUMUYECKHUE CBOMCTBA
87 MENU U €€ COeqUHEHNI, UX bubnnorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusnueckue U XUMHUUECKHE CBOIICTBA
28 LIMHKA ¥ €r0 COeIUHEHMH, X bu6mmoreka [JOK
IpUMeHeHne. [ MIpOKCOKOMILIIEKCHI https://m.edsoo.ru/blf2beal
[UHKA
[Tpaktuueckas padora Ne 8. Pemenue
bu6mmoreka [IOK
89 AKCIIEpUMEHTAJIbHBIX 3aJ1ay 110 TEME
" " https://m.edsoo.ru/a6e352¢ea
MerTabl TOOOYHBIX MTOATPYIIIT
Pemienue 3a1a4 pa3nuyHbIX THIIOB.
90 Brruncnenune BpIxoa OpoayKTa bubmnorexa [IOK
poiy https://m.edsoo.ru/a8b83d&3
PEaKIMK OT TEOPETUYECKH BO3MOKHOTO
O06001IEHNE U CHCTEMATH3AIIHAS
bu6mmoreka [IOK
91 M3Y4YEHHOT 0 MaTepHuaa 1o Teme
" " https://m.edsoo.ru/e91{e975
Mertamiel
9 KonTponbHas pabota no teme bubnmoreka [JOK
"MeTamnbr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJbTaToOB KOHTPOJIbHOM bubnmoreka [JOK
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paboTHI, KOPPEKIIHS OMHNOOK

https://m.edsoo.ru/9ebff2fd

Pone xuMuu B o0ecrieueHun

94 YCTOMYMBOI'O pa3BUTHUS YEJIOBEUECTBA. | bubnuoreka [IOK
IToHATHE O HAYYHBIX METOHAX https://m.edsoo.ru/080fe10
HCCIIEIOBAHUS BEIIECTB
Hayunbie npuHIUIIBEI OpraHu3anuu

95 XMMHYECKOr0 MPOU3BOJICTBA. | bu6nuoreka [JOK
[TpoMbINIIEHHBIE CTIOCOOBI MTOTYYCHHSI https://m.edsoo.ru/2e45a44f
BOKHEHIIINX BEILIECTB
XUMHUYECKOE 3arpsi3HEHNE

96 OKPY’KaIoIIeH Cpeibl U €ro 1 bubmorexa HOK

PYRAIOIEH Epet https://m.edsoo.ru/9f1 1bf51
MOCJIEICTBUS

97 XuMHS ¥ 3J0POBbE YEITOBEKA. 1 bubmuoreka [JOK
JlekapcTBeHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721

98 Xumus numiy. Poirk xumun B | bubmuorexa [JOK
obecreyeHnH MUIIeBON O€30MacHOCTH https://m.edsoo.ru/1{7b5bd2

99 KocmeTrnueckue u nappromepHbie | bubnmoreka [JOK
cpexactBa. beitoBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BaskHemume

100 CTPOUTEILHBIE U KOHCTPYKITMOHHBIE 1 bubmorexa OK

P TPYRH https://m.eds00.1u/61e69003
MaTepuaibl
XuUMUA B CEITBCKOM XO35UCTBE.
101 Oprannyeckrie U MUHEpaIbHbIC 1 bubmorexa OK
P P https://m.edsoo.ru/fd39587d
ya00peHus

102 CuctemaTuzanus ¥ 00001IeHNEe 3HAHUHA | bu6mmoreka [IOK
10 TEME https://m.edsoo.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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IIpoBepsiemblie TpeOGOBAHUSA K pe3yJbTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTe/IbHOM

nporpammsl (10 kaacc)

Kon
MIPOBEPSIEMOTO
pe3yJabTaTta

[IpoBepsieMble mpeIMETHBIE PE3yJIbTaThl OCBOCHHSI OCHOBHOM
00pa30BaTeIbHON MPOTPaMMBbI

1

TeopeTnyeckue OCHOBBI OPraHMYE€CKON XUMUHU

1.1

CdhopmupoBaHHOCT IPECTABICHHUI O XUMUYECKON COCTABISIOLICH
GCTCCTBGHHO-Hay‘IHOﬁ KapTUHBI MHpPaA, pOJIM XUMUHU B [IO3HAHHUHU SIBJIEHUU
MPUPOJIBI, B (OPMHUPOBAHUH MBIILICHUS U KYJIbTYPhI JUUHOCTH, €€
(GYHKIMOHATBHON IPAMOTHOCTH, HEOOXOIMMOM JIJIsl pEIICHUS TPAKTHYECKUX
3a/1a4 U HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOAHON cpeae

1.2

Brnaaenue cucteMoil XUMUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAECT:
OCHOBOIIOJIararoiue nmoHsATUusA (MOJIGKYHa, BaJICHTHOCTbD,
AJIEKTPOOTPHUIIATEIHHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKAsl CBSI3b, MOJIb,
MOJISIpHAsl Macca, MOJIAPHBIN 00beM, YTIepOIHBIN CKelleT, (PYHKIIMOHAIbHAs
TpyIIa, pajauKai, U30MEepHsi, K30MEPbI, TOMOJIOTHYECKUH Psijl, TOMOJIOTH,
YTIEBOIOPOABI, KUCIOPOAH a30TCOICPIKAIINE COSAMHEHHUSI, OMOIOTUIEeCKH
aKTHBHBIC BeIleCTBa (YIJICBOIbI, )KUPBI, OCIKN), MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3B€HO, BELICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI
(Teopuss XUMHUYECKOT'0 CTPOCHHS OpraHudeckux BemiecTB A.M. bytneposa),
BaKOHOMepHOCTI/I, CI/IMBOJII/I'-IGCKI/Iﬁ SA3bIK XMMHUH, q)aKTOJIOI‘I/I‘ICCKI/Ie
CBEJICHHS O CBOMCTBAX, COCTaBe, IMOJTYUYECHUH M 0€30TIaCHOM HMCIIOJIb30BaHUH
BRXHEUIIINX HEOPTAaHUIECKUX M OPTaHUYECKHUX BEIIECTB B OBITY U
MPAKTUYECKON JEATEILHOCTH YEJIOBEKA

1.3

CdopMUpOBaHHOCTh YMEHHH BBISBIISITH XapaKTEPHBIE TPU3HAKHU MIOHIATHH,
yCTaHaBJII/IBaTI) HUX B3aUMOCBA3b, UCIIOJIB30BATh COOTBGTCTByIOHII/IC IIOHATUSA
MpY ONMCAHUU COCTaBa, CTPOCHUS U MIPEBPAILEHUI OpraHUYEeCKUX
COCIMHEHUH

1.4

ChopmHrpoBaHHOCTh YMEHUN UCIIOJIB30BATh XUMUYECKYIO CUMBOJIUKY JJIs
COCTaBJICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPALLIEHHON)
(dbopMyI1 OpraHNYECKHUX BEUIECTB U YPAaBHEHUIN XUMUYECKUX PEaKLnH,
M3rOTaBIIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEILECTB AJIs WLTIOCTPALUK
MX XUMHYECKOr0 ¥ IPOCTPAHCTBEHHOTO CTPOEHHUS

1.5

CdhopMupoBaHHOCTh YMEHUH YCTaHABIUBATH MPUHAIC)KHOCTD U3yUEHHBIX
OpPraHMYECKUX BEIIECTB MO UX COCTABY U CTPOCHUIO K OMPEACICHHOMY
Kiaccy (Tpynne) coeauHeHui (yriaeBoaopoIbl, KHCIOPOI U
a30TcoAcCpIKaUC COCANHCHUA, BBICOKOMOJICKYJIAPHBIC COG,Z[I/IHCHI/IH), JaBaThb
¥M Ha3BaHuA 1o cucreMatudeckor HomeHkaarype (IUPAC)

1.5

ChopMupoBaHHOCTb YMEHHUS OINPENENIATh BUIbI XUMUYECKON CBSI3U B
OpPraHMYECKUX COSAMHEHMSIX (OMHAPHBIE U KPaTHbIE)

1.6

ChopMupoBaHHOCTh YMEHHUS IPUMEHSTh: MTOJIOKEHHUS TEOPHH CTPOCHHUS
opranudeckux euiects A.M. bytieposa 11 00bsICHEHUS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHUs MACCHI

BELLECTB

VYraesonopoasl. Kucnopoacoaepsxkaiue u a30TcoAepKaIiie OpraHuueckue
coeiuHeHus. BRICOKOMOJIEKYISIpHBIE COETMHEHUS

2.1

CdopmrpoBaHHOCTH YMEHUN IPUBOJUTH TPUBUAIbHBIC HA3BAHUS
OTJIeJIbHBIX OPraHUYECKUX BEIIECTB (3TUJICH, MPOMNIICH, alleTUJIEH,




STHJICHTJIUKOJIb, TIIHIEPUH, heHoI, (hopMabaeTH I, alleTAIbICTH],
MypaBbHHAs KHCIIOTA, YKCYCHAsI KMCIIOTA, OJICHHOBAsI KUCJIOTA, CTEapHHOBAS
KHCIIOTa, TIII0K03a, PPYKTO3a, Kpaxmall, [EeJUTF0JI03a, TIUIIH)

2.2

ChopmupoBaHHOCTH YMEHHI XapaKTePU30BaTh COCTAB, CTPOCHUE,
¢buznyecKre U XUMUYECKUE CBOWCTBA TUITHYHBIX TpeCTaBUTENeH
Pa3IMYHBIX KJIACCOB OPTaHUYECKHUX BEIIECTB (METaH, 3TaH, dSTUJICH,
MIPOMUJICH, alleTHIIeH, OyTanueH-1,3, metunOyTraauen-1,3, 6eH301, METaHOM,
ATAHOJI, STUJICHTIUKOJIb, TTUIEPUH, PEHOJI, alleTaIbACTH, MypaBbUHAS 1
YKCYCHasl KUCJIOTBI, TIII0K03a, Kpaxmall, [eJIJII0J103a, aMUHOYKCYCHast
KHCJIOTA)

2.3

ChopmrpoBaHHOCTh YMEHUS WUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKIY
TUIMYHBIMU IIPEICTABUTEIIAMU PA3JIMYHBIX KIACCOB OPraHUYECKUX BEILECTB
YPaBHEHHUSMH COOTBETCTBYIOINX XUMUUECKUX PEAKIUHI C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (popmyi1

24

ChopMupoBaHHOCTh YMEHHUS XapaKTEPU30BATh HCTOUHUKHU
YTJIIE€BOJOPOJHOIO ChIpbs (HE(Th, MPUPOIHBIN ra3, yrojb), CIOCOOBI MX
nepepadOTKH U MPAKTHUECKOE MPUMEHEHHE TIPOIYKTOB IIepepadOTKU

XUMHS U KU3Hb. PacueTsl

3.1

CdopMUpoBaHHOCTH YMEHHI BIIaIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX
MEeTOoAaX HayYHOrO MO3HAaHUs, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUEHUU
BEIIIECTB U XUMUYECKHX SIBIICHUN (HaOII0IeHNE, N3MEpPEHNE, YIKCIIEPUMEHT,
MOJEIMPOBAHUE), UCIIOJIB30BATh CUCTEMHBIE XUMUUECKUE 3HAHUS JITIS
MIPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C
BEILIECTBAMH U UX TPUMEHEHUEM

3.2

ChopMupoBaHHOCTh YMEHHUH COOIOATh PaBUIIa MOJIb30BAHUS
XUMHUYECKOHN TOCY10M U 1TaOOpaTOpHBIM 000py10BaHUEM, a TAK)KE TpaBUiia
o0palleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIHSIMH IO
BBINOJIHEHUIO JJAOOPATOPHBIX XMMHYECKHUX OIBITOB

33

CchopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BHIMOJIHATH XUMUUECKUH
SKCIIEPUMEHT (IIPEBPALCHHSI OPraHUYECKHUX BEIIECTB IIPU HarpeBaHUH,
[IOJIyYE€HHUE ITUIIEHA U U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHBIEC PEAKIIUU
OpraHMYECKUX BEIIECTB, ACHATypalns OEIKOB IPU HAaIPEBAHUH, [IBETHBIE
peaxiy 6eJIKOB) B COOTBETCTBUH C IPAaBUIAMU TEXHUKHU 0€30MaCHOCTH MPU
oOpalIeHn! C BEeLeCTBaMU 1 J1a00paTOpPHBIM 000pyI0BaHUEM;
NPEJCTABIATh PE3YIbTaThl XMMUYECKOTO SKCIIEpUMEHTA B (pOpMe 3alucH
YpaBHEHUH COOTBETCTBYIOIIMUX peakMii U (OpMYJINPOBATH BBIBOJIbI HA
OCHOBE 3THUX PE3yJIbTATOB

34

CdhopmupoBaHHOCTH YMEHUN TPOBOAUTDH BHIYUCICHUS 10 XUMUYECKUM
ypaBHEHUSM (Macchl, 00beMa, KOJTUIECTBA UCXOTHOTO BEIIECTBA WU
MPOJYKTa Peakiliu MO U3BECTHBIM Macce, 00beMyY, KOIUYECTBY OJTHOTO U3
WCXOJIHBIX BEIIECTB WJIH IMPOJTYKTOB PEAKITHH)

3.5

CdhopMHPOBaHHOCTH YMEHUI KPUTHYECKH aHAIN3UPOBATH XUMUIECKYTO
MHPOPMAIINIO, TIOTYYaeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MacCOBOM
nHpopmanuu, cetb UHTEpHET U IpyTHE)

3.6

CdopmupoBaHHOCTH YMEHUN COOIOIATH MTPaBUIIa SKOJIOTHUECKH
11€J1ec000pa3HOro MOBEJCHHS B OBITY M TPYAOBOW ACITEIBHOCTH B IIEISAX
COXPAHEHHUS CBOETO 3/I0POBbSI U OKPY>KAIOIIEH NPUPOTHON CPEBI,
OCO3HaBaTh OIIaCHOCTH BO3I[€ﬁCTBPI51 Ha JXUBBIC OPTaHU3MBbI OIMMPCACICHHBIX
OpraHMYECKUX BEIIeCTB, OHUMas cMmbich nmokaszatens [1JK (mpeaensHo
JOTYCTUMON KOHIIEHTPAIMH ), NOSICHITh Ha IPUMEpax CIocoObl




YMCHBIICHHUA U ITPCAOTBPALLICHUA UX BPCIHOI'O BO3[[CI>’ICTBI/I$I Ha OpraHusm
YCJIOBCKA

IIpoBepsiemblie 3j1emeHTHI conep:kanus (10 kiaacc)

KOJ

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUA

TeopeTnueckre OCHOBbI OPraHU4eCKON XUMHH

1.1

IIpeamer opraHn4ecKON XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
IIOJIyYE€HNUU HOBBIX BEIECTB M MaTepHasIoB. Teopus cTpoeHus
opranuueckux coeauHeHnii A.M. ByTiepoBa, €€ OCHOBHBIE NTOJIOKEHHUS

1.2

CtpykTypHBIe (POPMYIIBI OPraHUIECKUX BEIIECTB. ['OMOIOTHSI, H30MEPHSL.
XUMHUECKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJMHAPHBIE U KPATHBIE
cBs3u. [IpencraBienne o KiaacCu(UKAIIMU OPraHUYECKUX BEIIECTB

1.3

HomeHnkiatypa opraHu4ecKux COeIMHEHNHN (CUCTEMaTHYECKasi) U
TPUBHUAJIBHBIE Ha3BaHUS BAXKHENIINX MPEJICTABUTENIEN KIIACCOB
OpraHN4YeCKHX BEIIECTB

YraeBoopo bl

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKUM paa. MeTaH U 3TaH —
MPOCTENIINE NPECTABUTENN alKaHOB: (PU3NYECKHe U XUMUUECKUE CBOMCTBA
(peakuuu 3aMeIeHUs] U TOPEHUs ), HAXOXKACHHUE B IPUPOJIE, OTyUEHHUE U
IIPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psiA. DTUIIEH U MPOTIUJIEH —
IpOCTENIINEe NPEeCTaBUTENN aJIKEHOB: (pU3NYecKre U XUMUYECKUe CBOICTBA
(peakuuu ruipupoBaHus, raJOreHUPOBAHUS, TUAPATALUHN, OKUCICHUS U
NOJMMEPHU3ALH), TOJIyYeHUE U IPUMEHEHUE
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Anxanuensl: Oytanues-1,3 u metmiOyraauen-1,3: ctpoenue, BaxHeHe
XUMHUYECKHE CBOMCTBA (peakiius moauMepusanun). [lomydenue
CUHTETUYECKOTO KayuyKa U PE3HHbI
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AJKUHBI: COCTaB M OCOOCHHOCTH CTPOSHUSI, TOMOJIOTUIECKHMA PSJI.
ALIETHJIEH — IPOCTEHIINI TPEACTaBUTENL aJTKMHOB: COCTaB, CTPOCHHE,
¢du3nveckre 1 XUMHYECKUE CBOMCTBA (peaKkIMy THIPUPOBAHUS,
raJIOTEeHUPOBAHHUS, THIPATALIUU, TOPEHHUS ), IOTYUYEHHE U TPUMEHEHUE

2.5

Apenbl. benzon: coctas, cTpoenue, puU3nUeckre U XUMHUECKHUE CBOICTBA
(peakuuy raJJoreHUpPOBAaHUS U HUTPOBAHUS ), [IOJIyY€HNE U IPUMEHEHUE.
Tomyomn: coctaB, cTpoeHue, Gu3nYecKue U XUMHUUECKHE CBOMCTBA (peakluu
raJIOTEHUPOBAHUS U HUTPOBAHUS ), [TOJIyY€HNE U IPUMEHEHUE. TOKCHYHOCTh
apeHoB. ['eHeTHYeCKas CBsI3b MEXKY YIJIEBOJOPOAAMH, TPUHAIIICKAITUMU K
pa3IMYHbIM KJ1accaM

2.6

[IpupoaHbIE HICTOYHUKH YIIIEBOOPOAOB. IIpupoaHsIii ra3 v MOy THHIE
HedTsHbIe ra3el. Hed1h u ee npouncxoxaenue. Criocods! nepepadboTKu
He(TU: IepEeroHKa, KPEKUHT (TEPMUYECKHA, KaTaTUTUYECKUI ), TUPOJIU3.
[IpoaykTsl nepepaboTKU HEPTH, X TPUMEHEHUE B IPOMBILIIEHHOCTH U B
ObITy. KaMeHHBIH yrosib U MPOAYKTHI €ro nepepaboTKu

Kucnoponconepskaniue opraHU4ecKue COeTMHEHUS

IIpenenpHbIe OTHOATOMHBIE CIUPTHL. METaHOI U 3TaHOJI: CTPOEHHUE,
¢u3nvecKre 1 XUMHUYECKUE CBOMCTBA (pEakIy ¢ aKTUBHBIMH METaJIaMHU,
raJloreHOBOJI0OPOJIaMH, TOPEHUE), IpUMEHEeHHe. BoopogHbie cBI3U Mex1y
MOJIEKYJIAMH CIUPTOB. JIEHCTBHE METAHOJIA U OTAHOJIA HA OPTaHU3M




yesioBeka. MHOroaToMHbIE CIIUPThL. DTUIICHTJIMKOJIb U TIIHIIEPUH: CTPOCHUE,
¢bu3znyeckrue U XUMHUYECKUE CBOWCTBA (B3aUMO/IEHCTBUE CO IIEIOYHBIMU
MeTaJllaMU, Ka4YeCTBEHHAs peakiiisl Ha MHOTOAaTOMHbIE CIUPTHI). JlelicTBre
Ha OpraHu3M 4desioBeka. [I[puMeHeHne riniepruHa U STUICHIJIMKOIIS

3.2

®DeHo: CTpOoeHHE MONIEKYJIbI, PU3NYECKUE U XUMHUUECKHE CBONCTBRA.
Tokcuunocts enona. [Ipumenenne deHona
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Anprieruzibl 1 KeToHbl. DOpMasnbaeru/l, aueTalbIeru/l: CTPOEHHUE,
¢busznueckre U XUMUYECKUE CBOMCTBA (pPeaKIMi OKUCIICHUS U
BOCCTAHOBJICHUs, KAUCCTBCHHBIC peaKum/I), nonyquHe n HpI/IMeHeHl/Ie
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OnHOOCHOBHBIE Npe/ieNibHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAS U
YKCyCHasi KHCJIOTBL: CTpOeHUE, (PU3NUeCKHe U XMMHUYECKHUE CBOMCTBA
(cBoiicTBa, oOmTHE AJI KJIacca KUCIIOT, PEaKIus dTeprudUKAIIH ), TOTyYeHNE
U IPUMCHCHUC. CTeapI/IHOBaSI " OJICMHOBAA KUCJIOTHI KaK MPECACTAaBUTCIIN
BBICIIMX KapOOHOBBIX KHCIOT. Mblia KaK COJIM BBICIIUX KAPOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBIE

3.5

CrnosxHbie 23Ul KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ uapom3
cnoxHbIX 3¢upoB. Kupsl. 'uaponus xxupos. [IpuMenenue xupos.
buosiornueckas posib :KUPOB

3.6

VYrieBoabl: cocTaB, KjlacCU(pUKaLUs yriIeBoA0B (MOHO-, TUU
nojucaxapusl). ['moko3a — npocTeimumii MOHOCaxapHi: 0COOEHHOCTH
CTpOEHHS MOJIEKYJIbI, (pU3NUecKre U XMMUYECKHE CBOICTBA
(B3aumozeiictBue ¢ ruapokcunom meau (1), okucnenne aMMuauHbIM
pactBopoM okcuaa cepedpa (I), BoccranoBiIeHnE, OpOKEHUE TIFOKO3BI),
HaXOXXJICHUE B MIPUpO/Ie, IPUMEHEHHUEe, Oroorndyeckas poib. @OTOCUHTE3.
@OpyKTOo3a Kak n3oMep riroko3bl. Kpaxman u 1emioino3a Kak NpupoaHble
nosimMepsl. CTpoeHue Kpaxmania U Hesono3sl. dusnueckne 1 XUMUUYECKHE
CBOMCTBa KpaxMaJa (THIpOJIn3, KAUeCTBEHHAS PEAKITUS C HOJIOM)

A30TCoJIepiKanIe OpraHuIecKie COSTMHCHUS

AMUHOKHUCIIOTHI Kak aM(QOTepHbIE OpraHnyYecKkre coequHeHus. duznueckue
Y XMMUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha MpUMEpe TIIHIINHA).
buonoruueckoe 3naueHre aMuHOKUCIOT. [lenTuabt

4.2

benku xak mpupoHBIE BEICOKOMOJIEKYJISIpHBIE coenHeHus . [lepuunas,
BTOpPHYHAS M TPETUYHAS CTPYKTypa OEITKOB. XMMHYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATYpaIysl, KAUeCTBEHHbBIC PEaKLIMK Ha OIIKU

BBICOKOMOJIEKYJISIDHBIE COCTMHEHMS

OcHOBHbIE NOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIMMEPU3ALINU, CPETHSSA
MoJieKyJisipHast Mmacca. OCHOBHBIE METO/bI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEJIMHEHUI — NOJIMMEpH3alIHsl U MOJIMKOHACHCALINS

5.2

BKCHepI/IMeHTaHBHHe MCTOJbI U3YUCHHA BCIICCTB U UX npeBpameHHﬁ:
O3HAaKOMJICHHUEC C 06p3,3HaMI/I IpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB. HonyquI/Ie CUHTCTHUUYCCKOTI'O KayuyKa U PC3UHEBI




IIpoBepsiemblie TpeOGOBAHUSA K pe3yJbTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTe/IbHOM

NMPOrpamMMblI
(11 kanacc)

Konx mposepsiemoro
pe3yiabTaTa

[IpoBepsieMble peIMETHBIE PE3YyJIBTATHl OCBOCHHSI OCHOBHOM
00pa30BaTeIbHOM MPOTPaMMBbI CpPeIHET0 0011ero o0pa3zoBaHus

1

TCOPCTI/I‘{CCKI/IG OCHOBbI XUMHU

1.1

Bnanenue cucteMol XUMUYECKUX 3HAHUM, KOTOPAsi BKJIIOYAECT:
OCHOBOIOJIAraloIiye NOHATUS (XUMUYECKUI 3JIEMEHT, aTOM,
DIIEKTPOHHASI 000JI0YKa aTOMA, S-, P-, d-3JIEKTPOHHBIE OpOUTAIIN
aTOMOB, HOH, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTEIEHb OKUCIICHUS, XUMUYECKas CBSI3b, MOJIb, MOJISIPHAsI Macca,
MOJIIPHBIA 00BEM, KPUCTAJUINYECKAs! PELIeTKA, TUITBI XUMHUYECKHIX
peakiuil (OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIC, YK30U
SHAOTEPMHUYECKHE, PEaKIIM1 HOHHOTO 00MEHa), pacTBOP, SJEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJICKTPOJIUTUYECKAS TUCCOLIUALINS, OKUCIIUTED,
BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON pEaKIUU, XUMHUECKOE
pPaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHSI DIIEKTPOTUTHIECKOM
nucconmanuu, [lepuonuueckuii 3akon [[.M. Menneneesa, 3aKkoH
COXpaHEHUS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3bIK XUMUH,
dakTonornueckre CBEACHHS O CBOWCTBAX, COCTAaBE, MOJIYYCHUN U
0€301MacHOM UCIOJIb30BAaHUHU BAKHEHUIITUX HEOPTAHUUECKUX BEIIECTB B
OBITY U IPAKTHUECKOM ESITEIbHOCTH YEJIOBEKa

1.2

ChopMupoBaHHOCTb YMEHHUH BBIABIIATH XapaKTE€pHbIE IPU3HAKU U
B3aMMOCBS3b U3yUEHHBIX OHATUHN, IPUMEHATh COOTBETCTBYIOLIUE
HOHATHS NPU OMMCAHUU CTPOCHUS U CBOWCTB HEOPIaHUYECKHX BEILECTB
U UX IPEBPALICHHI; BBISBIATH B3aUMOCBSA3b XUMUUYECKIX 3HAHUN C
HNOHATUAMM U IIPEJICTABICHUSAMU IPYTMX €CTECTBEHHOHAYUYHBIX
IpPEeIMETOB

1.3

BrnageHre 0OCHOBHBIMHM METOIaMH HAyYHOT'O ITO3HAHUS BEIIECTB U
XUMHUYECKHX SBJICHUN (HAOII0IeHUE, H3MEPEHUE, IKCTICPUMEHT,
MOJICIMPOBAHNUE)

1.4

ChopMHUPOBAaHHOCTH YMEHHIA OTIPEICIISATh BAJICHTHOCTh M CTEIICHB
OKHCJICHUA XUMHWYCCKUX 3JICMCHTOB B COCAUHCHUAX PA3JIMIHOT'O
COCTaBa, BUJ] XUMUYCCKOM CBS3HU (KOBaJICHTHASI, NOHHAS,
MeTaJTUIeCKasi, BOJOPOJIHAS) B COSAMHECHUSX, TUIT KPUCTAILTHIECKON
pEIIeTKH KOHKPETHOTO BEIIECTBA (aTOMHasl, MOJICKYJIIpHAst, HOHHAS,
MEeTaJITHYECKast)

1.5

CdopMupoBaHHOCTHh YMEHHUH ONPEIENSITh XapaKTep CPebl B BOJHBIX
pacTBOpPaX HEOPraHUYECKUX COCAUHEHUI

1.6

ChopMupoBaHHOCTh YMEHHUS KIaCCU(DUIIUPOBATH XUMUUECKHUE PEAKLIUU
[0 Pa3JIMYHbIM NPU3HAKAM (YHCITYy U COCTABY pearupyrolIiX BEUIECTB,
TEI0BOMY 3 (EeKTy peakiuy, U3MEHEHHUIO CTENIeHEeH OKUCICHHS
3JIEMEHTOB, OOPaTHUMOCTH PEaKIH, YUaCTUIO KaTaJnu3aTopa)

1.7

ChopMHUpPOBAaHHOCTH YMEHHH COCTABIIATh YPAaBHEHUS PEAKITHI
Pa3JIMYHBIX TUIIOB, IIOJHBIE U COKPAILLEHHBIC YPABHEHMSI PEAKLIUN
MOHHOTO OOMEHA, YYUTHIBAsl YCIOBUS, IPU KOTOPHIX 3TH PEAKIIUU UAYT
J10 KOHLIa

1.8

ChopMupoBaHHOCTh YMEHUH MPOBOANTH PEAKIINH, ITOITBEPKAAIOIINE
KaueCTBEHHBIN COCTAB Pa3JIMYHBbIX HEOPTaHUYECKUX BELIECTB,




pacno3HaBaTbh ONBITHBIM IYTEM MOHBI, IPUCYTCTBYIOIIHE B BOJAHBIX
pacTBOpax HCOPraHU4CCKNX BCUICCTB

1.9

ChopMupoBaHHOCTb YMEHUHN PAaCKPHIBaTh CYIIHOCTh
OKHUCJIUTEIbHOBOCCTAHOBUTENBHBIX PEAKLUN OCPEACTBOM COCTABICHUS
9JIEKTPOHHOI0 OajlaHca ATUX PeaKIHi

1.10

ChopMupoBaHHOCTb YMEHUHN OOBICHAThH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakKIK OT pa3Iu4HbIX (PaKTOpOB

ChopMupoBaHHOCTh YMEHHUN OOBSICHATH XapaKTep CMEIICHUS
XUMHUYCCKOI'0 paBHOBCCHUA B 3aBUCUMOCTH OT BHCIIHCTO BOSHCﬁCTBHﬁ
(mpunnmn Jle [latense)

OO61as 1 HeopraHuyecKkasi XMMHUsI

ChopMupoBaHHOCTb YMEHUH pacKpbIBaTh cMbIch [leproauueckoro
3akoHa JI.11. MeHieneeBa 1 IEMOHCTPUPOBATH €I0
CHUCTEMAaTH3UPYIOIYI0, O0BSICHUTEIbHYIO U IPOTHOCTUYECKYIO
byHKIMH

2.2

CdopMupoBaHHOCTh YMEHUN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB XUMHMUYECKHUX 371eMeHTOB | — 4 nepuonos Ilepuognueckoit
CHUCTEMBbI XUMUYECKHUX 35ieMeHTOB .. MeHneneeBa, ucnonab3ys
MOHSATHUSA «S-, P-, d-2TIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE
YPOBHIY», OOBIACHITH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMUYECKHX AJIEMEHTOB M UX COEAMHEHUH MO MepruoiaM U rpynmnam
ITepuoanueckoil cuctembl XuMu4eckux 3emMenToB [I.M. Menaeneesa
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CdhopMHUpOBAaHHOCTh YMEHHUH XapaKTepHU30BaTh (OMUCHIBATh) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIECTB PA3JIMIHBIX KJIACCOB,
TIOJITBEPKIATh CYIIECTBOBAHUE T€HETUICCKOM CBSI3H MEXKIY
HEOPraHMYECKUMHU BEUIECTBAMHY C TTOMOIIBIO YpaBHEHU N
COOTBETCTBYIOIIUX XUMHUYCCKHUX PEAKITHIA
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CdopmMupoBaHHOCTH YMEHHI YCTaHABINBATH IPUHAJICKHOCTD
HEOpPraHMYECKHX BEIIECTB IO UX COCTaBY K OIPEIEICHHOMY Kiaccy
(rpymre) coeAuHeHU (IPOCThIE BEIIECTBAa — METAJUIBI M HEMETaJLIbL,
OKCH/IbI, OCHOBAHHUSI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHIbI, COJIH)

2.5

CdopmMupoBaHHOCTh YMEHHUH UCIIOJIB30BAaTh XUMUYECKYIO CUMBOJIUKY
JUIS COCTaBJICHUS! (OPMYJT BELIECTB M YPAaBHEHUN XUMUYECKUX PEaKIHid,
cuctemarnueckyto HomeHkiatypy (IUPAC) u tpuBnanbHble Ha3BaHUS
OT/IEJIbHBIX HEOPraHUYECKUX BELIECTB (YrapHbli ra3, yrieKUCbId a3,
aMMMaK, ralieHas U3BeCTh, HeralleHas U3BeCTb, IUThEBask COJa, IUPUT
U JIpyTue)

2.6

CdopMupoBaHHOCTH YMEHHIA XapaKTepU30BaTh (OMHUCHIBATE) 00IIIHE
XUMHYECKHE CBONCTBA HEOPTAaHWYECKUX BEILECTB Pa3JIMYHBIX KJIACCOB,
MOATBEPKIAThH CYIIECTBOBAHUE T€HETUUECKOU CBSI3U MEKITY
HEOpPraHMYECKUMHU BELIECTBAMHU C TOMOUIbIO YpaBHEHU I
COOTBETCTBYIOIIMX XUMUYECKHUX PeaKLIUi

2.7

CdopMupoBaHHOCTH YMECHHI TUTAHUPOBATH U BBITIOIHITH XUMUYICCKUI
9KCIIEPUMEHT (pa3iokKeHHe MEPOKCH 1A BOJIOPOAa B IPUCYTCTBUU
KaTaJIn3aTopa, ONPEIEIICHUE CPEbl pACTBOPOB BEILECTB C [IOMOLIBIO
YHUBEPCAITHLHOTO UHIUKATOPA, BIUSHUE Pa3IMYHBIX ()aKTOPOB Ha
CKOPOCTh XUMHUUYECKOU PEaKIINH, PEAKIIM HOHHOTO 0OMEHa,
KaueCTBEHHBIC PEAKINH Ha Cylb(daT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA
KaTUOH aMMOHHMS, PEIIEHUE SKCIIEPUMEHTAJIBHBIX 3a7a4 [0 TeMaM
«Mertamib» u «HeMeramnbn) B COOTBETCTBHH C IPABHIIAMU TEXHUKH




0e301MacHOCTH ITpH 00pAIEHUH C BEIECTBAMU U J1a00paTOPHBIM
000pyA0BaHHUEM; MIPEJICTABIATH PE3YIbTaThl XUMHUUECKOTO
IKCIIEPUMEHTA B (hOpMeE 3aMKCH yPAaBHEHUI COOTBETCTBYIONINX PEAKITUI
U GOopMYIIMPOBATH BHIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB

2.8

CdopmupoBaHHOCTH YMEHHI COOTIOIATH MPaBUIIa MOJIb30BAHHUS
XUMUYECKON TTOCYI0H M JIa0OpaTOpHBIM 000PYIOBAHUEM, & TAKKE
nmpaBuiia OOpallleHus C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIUSIMU
10 BBINTOJTHEHUIO JJA0OPATOPHBIX XUMHUUYECKUX ONBITOB

2.9

ChopMUpOBaHHOCTH YMECHHI XapaKTepU30BaTh XUMUICCKUE MTPOIIECCHI,
JIeKale B OCHOBE MPOMBIIIICHHOTO MOTYYSHHS CEPHOM KUCIIOTHI,
aMMHMaKa, a TakkKe CHPOPMHUPOBAHHOCTH MIPEICTABICHHUN 00 00X
HAYYHBIX MPUHIUNAX U IKOJOTUYECKUX MPOOIeMaxX XUMHYECKOTO
IIPOU3BOJICTBA

XUMHUS U KU3Hb. PacueTsl

ChopMHUPOBAHHOCTH MPEICTABICHHA O XMMHYECKOW COCTaBIISIOIICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU
SBIICHUH TPUPOJBL, B GOPMUPOBAHUU MBIIIJICHUS U KYJIbTYPBI
JUYHOCTH, €€ (yHKIIMOHATHLHOW TPaMOTHOCTH, HEOOXOTUMOM st
peIIeHUs MPAKTHUECKHX 3a7a4 U IKOJIOTHYECKH 00OCHOBAHHOTO
OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHOM cpejie

32

CdopmMrpoBaHHOCTH YMEHUI KPUTHUECKH aHATU3UPOBATH XUMHUYECKYIO
UH(POPMALIKIO, TTOTY4YaeMyI0 U3 pa3HbIX HCTOYHUKOB (CpecTBa
MaccoBOW KOMMYHHMKAIIMH, ceTh VIHTepHET U Apyrue)

33

ChopMHUpOBaHHOCTH YMEHHUH COOJIOIATh TTPaBUiIa YKOJIOTHIECKU
11eJ1eco00pa3HOro NOBEACHUS B ObITY U TPYIOBOU JEATEIHHOCTH B
LIEJISIX COXPAHEHMS] CBOETO 3/10POBbsl M OKPYKAIOLIEH IPUPOIHON Cpeibl
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Oco3HaBaTh ONMACHOCTh BO3/ICUCTBUS HA )KUBbIE OPraHU3MbI
ONPEAEICHHBIX BEUIECTB, IOHUMAas cMbIci noka3aresns [TIK, moscHaTh
Ha MpUMepax CrocoObl YMEHBIICHHS U MPEeI0TBPALLEHUS UX BPEAHOTO
BO3JEHCTBUSI HA OPTAHU3M YEJIOBEKA

3.5

ChopMupoBaHHOCTh YMEHUH POBOAUTE BBIYHCICHHS C
WCIIOJIb30BAHUEM ITOHATHSI «MACCOBast 10JIS BEILIECTBA B pACTBOPEY,
00BEMHBIX OTHOILIEHUH Ta30B MIPU XUMUYECKUX PEAKIIUAX, MACCHI
BEIIeCTBa UM 00beMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIECTBA,
Macce Wiu 00beMY OJTHOTO U3 YYacCTBYIOIIMX B PEAKLUU BEIIECTB,
TEIIOBOTO 3(PPeKTa peakluy Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHI
BEILIECTB, IPEBPAILICHNS U COXPAHEHUS YHEPTUU

IIpoBepsiemble 31eMeHTBI COAEPKAHNUS
(11 xaacc)

Kon

[TpoBepsieMblii 2IEMEHT COJepKaHuUs

TCOpCTI/I‘{CCKI/Ie OCHOBbI XUMHH

1.1

XUMH4eckuit aneMeHT. AToM. Sapo aToma, U30TOIBL. DICKTPOHHAS
o0osiouka. DHepreTHYecKue ypoBHH, IOAYPOBHU. ATOMHBIE OpOUTANH,
s-, p-, d-anmemenTel. OCOOEHHOCTH pacHpeaeICHHS HIEKTPOHOB IO
opOuTaIsIM B aTOMAaX JIEMEHTOB IIEPBBIX YETHIPEX MEPUOIOB.




DnexTpoHHas KOH(PUTypalys aTOMOB

1.2

ITepronnueckuii 3akoH u [lepuoandeckast cucteMa XUMUYECKUX
snemeHToB /.M. MenaeneeBa. CBsi3b IEpUOAMUECKOT0 3aKOHA U
[Iepnoanueckoii cuctemMbl XuMudeckux eMeHToB J1.J. Menneneesa ¢
COBPEMEHHOM TeOopuel CTPOCHHSI ATOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHX DJIEMEHTOB M 00Pa3yeMbIX UMHU MIPOCTHIX U
CJIO’KHBIX BEILIECTB MO TPYIaM U NepuoiaM. 3HaueHUe
MIEPUOJNYECKOT0 3aKOHA B Pa3BUTHUU HAYKH

1.3

Crtpoenue BemecTBa. XMMHUUYECKas CBsA3b. BUIbI XUMUYECKON CBSI3U
(KOBaJIeHTHas! HETOJISIPHAS U MOJIIpHAs, HOHHAS, METAJUINYECKas).
HoHbl: KaTHOHBI U aHUOHBI. MeXaHU3MbI 00pa30BaHUs KOBAJICHTHON
XUMHUYECKOH CBsI3U (0OMEHHBIN U JJOHOPHO-aKIEITOPHBIN).
Bopopoanas cBsizp

1.4

BanentHOCTD. :‘)J'ICKTpOOTpI/II_IaTeJ'ILHOCTI). CTeneHb OKHCIICHUS

1.5

BCH_ICCTBa MOJICKYJIAPHOTO 1 HEMOJICKYJIIPHOT'O CTPOCHM. 3akoH
IMOCTOSTHCTBA COCTaBa BelllecTBa. THIIBI KPUCTAJINIMYCCKUX PCIICTOK.
3aBHCHUMOCTh CBOMCTBA BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘lCCKOfI PCUICTKHU.
Ilonstue o AUCHICPCHBIX CUCTCMaAX. HcTuHHBIE U KOJIOUIHEIS
PaCTBOPBLIL. MaccoBas A0JIs1 BEIICCTBA B paCTBOPC

1.6

Knaccudukanus Heopraunyeckux coenunennii. Homenkiatypa
HEOpPraHMYECKHX BEIIECTB

1.7

Xumnyeckas peakius. Knaccupukanys XMMHYECKUX peaklui B
HEOPraHWYECKON ¥ OPraHN4eCKOl XUMHUH. 3aKOH COXPAHEHHS MaCChl
BEILIECTB, 3aKOH COXPaHEHUS U NPEBPALLIECHNS SHEPT MU MPA XUMUYECKHUX
peakuusax

1.8

CKOpPOCTh peakiiu, €€ 3aBUCUMOCTh OT pa3inyHbIX (JaKTOPOB

1.9

OO6paTtumble peakiuu. XUMUYeCKoe paBHOBecue. DaKTOPbI, BIUSIOIINE
Ha COCTOAHME XUMUUYeckoro paBHoBecus. [Ipunnun Jle [llarenbe

1.10

DnexTponauTryeckas auccouuanus. CUibHbIe U cIadble YMEKTPOIUTHI.
Cpena BOJHBIX pacTBOPOB BEIIECTB: KHCJas, HEUTpaibHasl, HIEIOYHAas.
Peakiuu noHHOrO 0OMEHa

1.11

OKHCIUTEIIPHO-BOCCTAHOBUTEIBHBIC pPCaKu

Heoprannueckas xumus

2.1

Hewmerannel. [lonoxenne Hemerannos B [leproanueckoi cucreme
xumHuueckux sneMentoB J[.1. MenzeneeBa u 0COOEHHOCTH CTPOCHUS
aToMoB. PHU3HUECKUE CBOHCTBA HEMETAUIOB. AJIJIOTPOIHS HEMETAIUIOB
(Ha mpuUMepe KUCIIOpoJa, cepbl, pocdopa u yriaeposa)

2.2

XUMUYEeCKHE CBOMCTBA BAKHEHIIINX HEMETAJUIOB (TaJOTEHOB, CEPHI,
asorta, ochopa, yriieposia U KpeMHHUsI) U UX COCTUHEHHUH (OKCHUIOB,
KHUCTIOPOJICOACPIKAIIUX KUCIIOT, BOJAOPOIHBIX COSAMHEHU).
[IpumeHeHre BaKHEUIIMX HEMETAJIIOB U UX COCAUHEHHI

2.3

Mertamibl. [Tonoxenune meramnoB B [lepronnueckoi cucreme
xumudecknx aneMenToB J[.1. MenneneeBa. OcoO€HHOCTH CTPOSHUS
3JIEKTPOHHBIX 000JI04eK aTOMOB MeTaiioB. O0mue puznyeckue
cBolcTBa MeTAJJIOB. CIIaBbl METAJIIOB. DIEKTPOXUMUUYECKHUH Pl
HaIPsDKEHUH METaJUIOB

24

XHUMHYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPU, KaJIUH,
KaJIbLIUI, MarHui, aTllOMUHUAN, IUHK, XPOM, KEJI€30, MEJlb) U UX
coenuHenuit. O0mKe crocoOsl moayueHus: Mmetaios. [Ipumenenue
METAJIJIOB B OBITY M TEXHHUKE




2.5

I'enernueckas cBI3b HCOPraHMYCCKUX BCIICCTB, IIPUHAMJICIKAIINX K
Pa3JIMIHbIM KJiIaCCaM

XUMHUS U )KU3Hb

Ponb xumun B o6ecrieueHuu SKOJIOTHIECKON, JHEPTeTUUECKOHN U
MUIIEBOM 0€30MaCHOCTH, Pa3BUTHH MEAUIMHBL. [IoHITHE O HAYYHBIX
METOAAX MTO3HAHUS BENIECTB U XUMUUYECKHUX PEAKIUHN

3.2

[IpencraBnenus: 00 OOMIMX HAYYHBIX MPUHIUIIAX TIPOMBIIUICHHOTO
MOJTYYCHUST BXKHEHIIINX BenecTB. YelloBeK B MUPE BEIIECTB U
MaTEepUAaJIOB: BAXKHEUIIINE CTPOUTEIBHBIC MaTEPUAIIHI,
KOHCTPYKIIMOHHBIC MaTepHAIIbl, KPACKH, CTEKIIO, KEpaMUKa, MaTEPHAITBI
JUTSI DTICKTPOHUKH, HAHOMATEPHUAJIbl, OPTAaHUYECKUE U MHHEPATbHBIE
yaoOpeHus

33

XWMHS ¥ 30POBbE YETIOBEKA: PaBHiIa UCIIOIb30BAHHS JIEKAPCTBEHHBIX
IpenapaToB, IpaBuiIa 0€30MacHOT0 UCTIOIb30BAHUS PEIIapaToB
OBITOBOI XMMUH B IOBCETHEBHOM KH3HU

MMPOBEPSIEMBIE HA EI'D 11O XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJBHOMN
MPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3SOBAHUSI

Kon
NPoBePsAEMOro
TpeOOBaHMSI

IIpoBepsiemble TpeOOBaHUS K NIPeIMETHBIM pPe3y/JbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrPaMMbl CpeHEro 001ero
oOpa3oBaHus

1

Bnagenue cucteMoil XUMHYECKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

1.1

OCHOBOIIOJIATAIONINE TMOHATHS (XUMUYECKUN DJIEMEHT, aTOM, HU30TOIIbI,
AJIEKTPOHHAsI 000JI0YKa aToma, S-, p-, d-3JIEKTPOHHBIE OpOUTATI ATOMOB,
OCHOBHOC ¥ BO30YXJACHHOE COCTOSHHE aToMa, HWOH, MOJICKYIIa,
BAJICHTHOCT, ANIEKTPOOTPHUIIATEIILHOCTD, CTETIeHb OKHCIICHHS,
XUMUYECKasi CBs3b (O- M T-CBsA3h, KpaTHBIC CBS3M), THOPHIMA3AIUS
aTOMHBIX OpOWTaNel, KpPUCTAUTMYECKas pemeTKa, MOJb, MOJSIpHAs
Macca, MOJSIpHBIA O00BEM, MOJSpHAs KOHIEHTPAIHsI, PacTBOPHI
(MCTUHHBIC, IUCIEPCHBIE CUCTEMBbI), KPHCTAJUIOTHAPATHI, YTIICPOIHBIN
ckener, (yHKIMOHAIBHAS TPYIIaA, PagUKall, W30MEphl, CTPYKTypHas
dopmyna,  wuzomepust  (CTpyKTypHas,  TreomeTpuyeckas  (Iuc-,
TpaHCU30MEpHSs), TOMOJOTUYECKUN ps, TOMOJIOTH, YTJIEBOIOPOJII,
KHUCTIOPOJI- M a30TCOJepIKAIIUe COSTUHEHHS, OMOJIOTUYEeCKH AKTHUBHBIC
BeIlIecTBa (yIiaeBObl, )KUPBI, OCJIKH), MOHOMED, TIOJIUMEp, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJIIPHBIE COCTMHEHUS!, KPEKUHT, pUGOPMHHT, THITHI
XUMHUYECKHX peaKiuii (OKUCIUTEIbHO-BOCCTAHOBUTENBHEBIC, JK30- U

OHAOTCPMHUUYCCKHUE, PEAKINU HMOHHOI'O 06MeHa, roMO- U I'CTCPOIrCHHEIC,




oOpaTtuMbie U HEOOpaTUMBIE), PACTBOP, AJICKTPOIUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOJIUTHYECKAS AUCCOUMAIMS, CTENEHb TUCCOIMAINA, OKUCITUTEND,
BOCCTAHOBUTEJb, AJIEKTPOJU3, CKOPOCTh XUMHUYECKOW  pEaKIHH,

XUMHNYCCKOC paBHOBeCI/IC)

1.2

TEOPUU M 3aKOHBI (TEOpPHS XUMHYECKOTO CTPOCHHSI OpPraHHYECKUX
Bewects A.M. BytiepoBa, Teopus 3JIEKTPOIMTHYECKON IUCCOIMALUHU,
[Tepuonnueckuii 3axkon /.M. MenneneeBa, 3aKOH COXpaHECHHsI MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3BIK XMMHH, MHUPOBO33PECHUECKUE
3HaHMUsI, JIEKAIIME B OCHOBE IOHMMAaHUSA NPUYMHHOCTU U CUCTEMHOCTHU
XMMHMYECKUX SBJICHUW, COBPEMEHHBIE IIPEIACTABICHUS O CTPOCHUHU

BELIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

1.3

MMpeaACTaBJICHUA (6] MECXaHHU3Max XUMHUYCCKUX peaKHHf/'I,
TCPMOANHAMHUYCCKUX n KHHCTHYCCKHUX 3aKOHOMCPHOCTAX ux

IMPOTCKAHUA, O XUMUYCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(dakToJIOTHUECKHE CBEICHHS O CBOWCTBAaX, COCTaBe, TOJIYYCHHH U
0e30MacHOM  HCIOJIb30BAaHUM  BAXKHEHIIMX  HEOPraHWYECKUX U
OPTraHWYECKHX BEHIECTB B OBITY M TMPAKTHYECKON JEATETbHOCTH

YCJIOBEKa

1.5

oOlie Hay4YHble MPUHIUIB XMMHUYECKOTO MPOM3BOJACTBA (HA MpUMEpe
IPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METAaHOJa, IepepaboTKH

HeTH)

CdopMupoBaHHOCTH YMEHHIA BBISBIISTH:

2.1

XapaKTCPHBIC IIpU3HAKU n B3aUMOCBA3b HN3YYCHHBIX HOHSITI/II\/'I,
IMPUMCHATE COOTBCTCTBYIOIIHWEC IIOHATHUA IIPU OIMMCAHUKW CTPOCHHUA U

CBOMCTB HEOPTaHMUYECKUX U OPTaHNYECKHUX BELIECTB U UX MPEBPALICHUI

2.2

B3aMMOCBSI3b XHMHUUYECKUX 3HAHUH C TOHATHIMH H MMpeaACTaBICHUAMU
ApYyrux npecamMeToB IJIA 0oee OCO3HAHHOIO IMOHHWMAaHMS H OOBICHEHUS

CYITHOCTH MAaTCPUAJIBHOTO €INHCTBA MHUPaA

CdopMUpOBAaHHOCTH YMEHHSI HCIIOJIH30BATh:

3.1

HaMMCHOBaHUA XHMHYCCKHX COC,I[I/IHCHI/Iﬁ MCXKAYHApPOAHOIoO COro3a
TeOpeTquCKOﬁ u HpHKJ’I&I{HOﬁ XUMHUHU W TpPUBHUAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCANIUXCA K HN3YUYCHHBIM KJlacCaM OpPraHHYCCKUX H

HCOPraHUYCCKHX COG,I[I/IHCHI/Iﬁ

3.2

XUMHUYECKYI0 CHMBOJIHMKY JJisi COCTaBJIeHUS (DOpMYT HEOPraHUYECKUX
BEIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKeJETHBIX) (POpMYII OPTaHMUECKUX BEIIECTB

CdopmMupoBaHHOCTH YMEHHUS KJIACCU(DUIIUPOBATE:




4.1

HCOPraHM4YCCKHUE BEIICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAaHHA H

KPUTEPUH IS KITacCU(PUKAIIIK N3y4aeMbIX XMMUYECKUX OObEKTOB

4.2

OPraHn4cCKUC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTI) OCHOBAaHHA H

KPUTEPUH IS KITacCU(PUKAIIK N3y4aeMbIX XMMUYECKUX OOBbEKTOB

4.3

M0 Pa3IMYHBIM MpU3HAKaM (YMCIy M COCTaBYy pearupyrollydX BELIECTB,
TeroBoMy 23(pQekTy peakiuu, H3MEHEHUIO CTEleHe OKHCICHUS

3JICMCHTOB, O6paTI/IMOCTI/I pCaKknuu, y49aCTruro KaTaJ'II/ISaTOpa)

CdopMUpoBaHHOCTh YMEHHUSI XapaKTEpU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30Y)XIEHHOM COCTOSIHUM) U HOHOB
XUMHYECKHX 371eMeHTOB 1 — 4 nepuoaos [lepuoanyueckoit cuctemsr JI.1.
MeneneeBa U UX BaJ€HTHbIE BO3MOXKHOCTH, UCTIOJIb3Ysl IOHATHUS S-, p-,

d-371eKTpOHHBIE OPOUTAIIN, SHEPreTUYECKHE YPOBHU

7.1

7.2

CdopMUpOBaHHOCTE YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH H3MEHECHHS
CBOWCTB XMMHYECKHX HJIEMEHTOB M OOpa3yeMbIX MMU COCIWHEHUH MO
[IEpUOJIaM U IpyIIam

ChopMHUpOBAaHHOCTE yMEHHSI COCTaBJISITh YPABHCHHS XUMUYECKUX
peaKui ¥ pacKpbIBaTh UX CYIIHOCTB!
OKHCJIUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKHI/Iﬁ MoCpCACTBOM COCTABJICHUA
AJICKTPOHHOTO OalaHca ATHX PeaKIHid

YpPaBHEHUSI PEAKLUHUI PpA3JUYHBIX THUIOB; IOJHBIE W COKpalIEHHbBIE
YpaBHEHHUS peaklUii HOHHOrO OOMEHa, yUUThIBas YCIOBHSI, IPU KOTOPBIX

OTHU pC€aKIH UAYT 10 KOHIIA

7.3

peaKkuil TUAPOIN3a, pPeakIuii KOMIUIEKCOOOpa3oBaHUs (HAa MpUMepe

TUAPOKCOKOMIUIEKCOB IUHKA U aJTFOMUHHUS)

CdopMupoBaHHOCTH YMEHHUS MMOATBEPKIATH:

8.1

Ha KOHKpETHBIX IIpUMEpax XapakTep 3aBUCHUMOCTH pPEaKIMOHHOU
CHIOCOOHOCTM OpPraHMYECKUX COEIMHEHHH OT KpaTHOCTHU U THUIIA
KOBAJIEHTHOM CBSI3M (G- U T-CBSA3M), B3aUMHOI'O BJIMSHUS aTOMOB U IPyII
aTOMOB B MOJIEKYJIax, a TAKXKe OT OCOOCHHOCTEH pean3aluy pa3InyHbIX

MEXaHU3MOB MPOTEKAHUsI peakLuit

8.2

XapaKTEPHBIC XHUMHUYCECKUC CBOMCTBa BCIICCTB COOTBETCTBYIOIIMMHA

JKCIIEPUMEHTAMH U 3alUCAMU YPAaBHEHUN XUMUUYECKUX PEaKIuil

ChopMHUpPOBAaHHOCTh YMEHHsI XapaKTEpHU30BaTh COCTAB W BaKHEHIIHE
CBOMCTBa BEIIECTB, MPUHAICKAMUX K ONpeAeAEHHBIM KiaccaM |
rpynmnaM CoeMHEHUH (MIPOCThIe BEIIECTBA, OKCHUIbI, TUIPOKCUIBI, CONH;
YTIEBOAOPOIBI, POCThIEC (DUPBI, CIUPTHI, PEHOIBI, aJbACTUABI, KETOHBI,

Kap6OHOBBIe KHCJIOTBI, CJIOXXHBIC 3(prLI, JKHUPLBI, YTJICBOJAbI, aMHWHBI,




AMUHOKHCIIOTHI, OEITKH)
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ChopMHUpPOBAaHHOCT YMEHHUS TPOBOJIUTH PACUETHI 1O XUMHUYECKUM
dbopMynaM W YpaBHEHHSIM XHMHUYECKUX PEAKIHA C HCIOIh30BAHUEM

(bu3nYeCKUX BETNYHH:

10.1

Macchl (00bEéMa, KOIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIH OJTHO
U3 UCXOJIHBIX BEUIECTB JaHO B BHJIC PACTBOPA C ONPEIEIEHHON MAaCCOBOM

JoJiel pacTBOPEHHOTO BEIIECTBA WIIM JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccOBOM MM 00BEMHOI J10J1H, BBIXO/1a MIPOAYKTA PEAKIIUU

10.3

TEIIOBOTO P QeKTa peakui

10.4

00BEMHBIX OTHOIIIEHUN T'a30B

10.5

10 HaXO0XKACHHTIO XHUMHYSCKOM (bOpMy.]'IBI BCIICCTBA

11

Bnangenue cucremoil 3HaHMM O METOJAaX HAYYHOI'O NO3HAHUS SIBJIECHUU
MPUPOJIbL, HCTIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE NPUMEHATh
OTU 3HAHHS TPU SKCIIEPUMEHTAJIBHOM HCCIEIOBAaHUU BELIECTB W JUIS
OOBSICHEHUSI XUMHUYECKUX SIBJIICHUM, HMEIONIMX MECTO B TPHUPOJE,

HpaKTH‘—IeCKOﬁ JACATCIIBHOCTH YCJIOBCKA U B HOBC@)IHeBHOI\/'I KHU3HU

12

ChopMupoBaHHOCTH yMEHHS TPHUMEHATH (UCIIONB30BaTh) 3HAHHS O
COCTaB€ W CBOWMCTBAaX BEIIECTB JUISI OSKCIIEPUMEHTAIBHON TPOBEPKHU
TUMOTE3 OTHOCUTENHHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XHUMHUYECKUX
peakiuii ¥ TPOTHO3UPOBAHUSA BO3MOXKHOCTEH WX OCYILECTBIICHUS;
CUCTEMHBIE XMMHUYECKHUE 3HAHMA HJI1 OOBSICHEHUS U MPOTHO3UPOBAHUS
ABJICHUH, HMEIOUIMX €CTECTBEHHOHAYUHYIO MPUPOAY; sl TPUHATHUS

I'PaMOTHBIX pCH_IeHI/Iﬁ HpO6JICM B CUTyalluAdX, CBA3aHHBIX C XHUMHeEH

13

C¢hopMHPOBaHHOCTH YMEHUS IUTAHUPOBATh W TMPOBOJUTH XUMHYECKUN
9KCTIEPUMEHT (TIOJydeHHEe M HW3y4YEHHE CBOMCTB HEOPraHMYECKHX U
OpraHNM4YCCKUX  BCHICCTB, KAYCCTBCHHLIC PCAKIUHU  YTJICBOJOPOIAOB
Pa3NIUYHBIX KIACCOB M KUCIOPOACOAEPIKAIINX OPraHMYECKHX BEILECTB,
pelieHHe  SKCIEPUMEHTAJBHBIX  33Jady [0  paclo3HAaBAaHUIO
HEOPTraHMYECKUX W OPraHMYECKHUX BEIIECTB) C COOJIIOJICHHMEM MpPaBUII
Oe3omacHoro  oOpamieHuss C  BEIIeCTBAMH U J1a0OpaTOPHBIM
obopyznoBaHueM; (hopMyIHpPOBaTh IETH UCCIEIOBAHUS; NPEACTABIATh B
paznuuHOW (opMe pe3yIbTaThl OSKCIEPUMEHTa, AHAIM3HPOBATH H

OLICHUBATh UX JOCTOBECPHOCTDH

14

ChopMrpoBaHHOCTh YMEHHSI OCYUIECTBIISTH LIEJICHANPABICHHBIM MMONCK
XUMHUYECKON MHPOPMAIMK B PA3JIMYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-
Hay4Hasl JIUTepaTypa, CpeicTBa MaccoBoi MH(popmanuu, cetb IHTEpHET U

JpyTue), KPUTUYECKH AaHaJIM3UpPOBATh XHMHYECKYI0 HH(OpMaIuio,




nepepadaTbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUHM C IMOCTaBJIECHHOM

y4eOHOM 3a1aueit

15

ChopMupOBaHHOCTh YMEHHSI MPOTHO3UPOBATH, AHAJIU3UPOBATH U
OIICHUBAaTh HMH(DOPMAIIMIO C TIO3UIMK SKOJOTHYECKOW O€30macHOCTH
MOCJEACTBHI OBITOBOM M TPOM3BOJCTBEHHOM AEATEIBHOCTU YEIIOBEKa,
CBSI3aHHOW ¢ TiepepabdoTKOil BellecTB; CPOPMHUPOBAHHOCTH YMEHHIA
OCO3HAaBaThb  OMACHOCTh  BO3JEHCTBHS ~ HA  JKHUBBIE  OPraHU3MBbI
ONMpeAeNEHHBIX BEIECTB, IMOHUMAs CMBICI MOKa3aTels MpeAebHOM
JOMyCTUMOM KOHIEHTpAIlMM, W TOSACHATh HAa MpUMEpax CIOCOObI
YMEHBILECHUS U TPEJOTBPALICHUS UX BPEIHOTO BO3/ICUCTBUS HA OPraHU3M

YCJIOBCKa




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETD
11O XUMHNHn

Kon

IIpoBepsieMblii JJ1eMEHT COAEPKAHMS

TeOpeTI/I‘ICCKI/IC OCHOBbI XUMHNHU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJeNb CTpOeHHUs atoMa. PacmpeneneHue
9JIEKTPOHOB IO JHEPreTHYeCKMM ypoBHAM. Kiaccudukanuss XHMHYECKHUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPTETUIECKUX YPOBHEH aTOMOB (s-, p-, d-
a1emMeHTOB). OCHOBHOE M BO30YXIAEHHOE COCTOSIHUSI aTOMOB. OJIEKTPOHHAs

KoH(puryparusi atoma. BajgeHTHbIE 3JIEKTPOHBI

1.2

Ilepuonnueckass cucrema xumudyeckux dnemeHtoB .M. Menxaeneesa.
Ousnyeckuit cmbica Ilepuoguueckoro 3akona .M. Menneneesa. Ilpuunnsl 1
3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB DJJIEMEHTOB M HX COCIMHEHHMH IO
MIEpUoJaM M TIpyIIaM. 3aKOHOMEPHOCTM B M3MEHEHHMHM CBOWCTB IPOCTBIX

BEIIIECTB, BOJOPOIHBIX COSAMHEHHH, BBICITUX OKCHIOB U THIPOKCHIOB

1.3

BanentHoctb. DnekTpooTpuniatenbHOCTh. CTENeHb OKUCICHUS

1.4

Buapl xumudeckoi cBs3u (KOBaJieHTHAs, MOHHAS, METAJUIMYECKasi, BOJIOPOIHAS )
1 MEXaHU3MBI €€ 00pa3oBaHus. MeXMOJIEKyIsIpHBIE B3auMoieiicTBYA. BemecTra
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOIO CTpO€HHUsA. Tumbl KpPUCTAIUIMYECKUX

peH_IéTOK. 3aBHCHUMOCTh CBOMCTBA BCIICCTB OT THUIIA KpHCTaHHH‘ICCKOﬁ peH_IéTKI/I

1.5

Xumuueckast peaKnusi. KJ'IaCCI/I(bI/IKaI_II/IH XUMHNYCCKHUX peaKHI/Iﬁ B

HeOpFaHquCKOﬁ n OpraHquCKOﬁ XHMHH. 3aKOH COXpaHCHUA MACChI BEUICCTB

1.6

CKOpOCTb peakiuu, € 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.7

Tennosble 3¢ (ekThl XMMUYECKUX peakiuil. TepMoxuMHuueckue ypaBHEHUs

1.8

OOpatumblie peakiuu. XuMHU4YecKoe paBHoOBecue. DakTopbl, BIUSAIOMNE HA

cocTosinre xumudeckoro paBHosecus. [Ipunuun Jle [llarense

1.9

DnekTponuTrdeckas auccornuarnus. CuibHbIe W cialbie dnekTponuThl. Cpena
BOJHBIX PAacTBOPOB BEILECTB: KHUCJas, HEWTpaipHas, mienoyHas. CTeneHb

nucconuanyu. Peakiiuu HOHHOTO 0OMeHa

1.10

I'uaponus coneit. MonHoe npousBeaeHue Boabl. Bomopoauelii mokaszatens (pH)

pactBopa

1.11

CriocoOBbI BBIPpAXCHUA KOHOCHTpALUHU PACTBOPOB: MaCcCoBas JOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIpHAs  KOHLCHTpalK:A. Hacehllmennple ¥ HEHaCBIIICHHBIS

pacTBOpBI, pacTBOpUMOCTh. Kpucramioruaparst

1.12

OKHCIIUTEIIBHO-BOCCTAHOBUTEIBLHEIC PCaKIu. IToBeneHue BeliecTB B cpeaax ¢C

Pa3HbIM 3HAYCHUEM pH Mertoasl QJICKTPOHHOT'O OanaHca




1.13

DNEeKTpOIN3 pacTBOPOB U PacIlIaBOB COJIEN

OCHOBBI HEOPTraHUYECKON XUMUU

2.1

Knaccudukanus HeopraHmueckux coequHeHnii. HoMeHkmaTypa HeopraHu4eckux

BCIICCTB

2.2

XUMHYECKHUE CBOMCTBA BAXKHEHIIMX METAIOB (HATpWUM, KalWil, KaJbIuH,
MarHui, ajdlOMUHUN, IUHK, XpOM, XKeJie30, MeIb) U HX coeauHeHuil. OOmme

CIOCOOBI TIOTYYCHHSI METAJIJIOB

23

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJOr€HOB, CEpbl, a30Ta,
dbocthopa, yraepoga W KpeMHHs) U HX  COEAUHEHUH  (OKCHIOB,

KHCJIOPOJICOACPIKAITUX KUCIIOT, BOJAOPOIHBIX COSTUHEHUN )

24

I'enernueckas cBsI3b HCOPraHMYCCKUX BEIICCTB, IPUHAAJICIKAIINX K pa3JIMYHbIM

KjiaccaM

2.5

#H##Par### nenTudukanus Heopraumueckux coequHeHnid. KauectBeHHble

pPE€aKy Ha HCOPraHM4YCCKHUE BCIICCTBA U NOHBI

OCHOBBI OPTraHUYECKON XUMUU

3.1

OCHOBHBIE TIOJIO)KEHHUSI TEOPHH XHWMHUYECKOTO CTPOCHHUS OpPTraHUYECKUX
coenuuennii A.M. BytiepoBa. YTriepoaHblil CKEJIET OPraHuYeCKONd MOJEKYJIbI.
KpaTHOCTh XMMHUYECKOH CBS3U. S- WU P-CBS3H. sp3-, sp2-, sp-TUOpUAM3ALINAN
opOuTaneil aToMOB yryiepojia. 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMUYECKOTO

cTpoeHus Mojekyi. ['omonoru. ['omonoruueckuii psia. M3omepust u uzomepsl

3.2

[lonsTe o  QyHkuMoHanbHOM  rpymme.  OpueHTanoHHble  AhdexTs

3aMECTUTENIEH

33

HpeI[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(i)I/IKaHI/II/I OpraHN4YC€CKHUX BCIICCTB. HOMCHKJIaTypa
OpraHu4YCCKUX COCI[HHGHHFI (CI/ICTeMaTI/ILIeCKaH) W TPHBUAJIBHBIC HA3BAHHA

Ba)KHEHUIITHX HpeHCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKHUX BCIICCTB

3.4

CBO6OI[HOpaI[I/IKaJ'IBHI>II71 MU HOHHBIH MEXaHU3MBI pCaKkuuu. Ilonsatue o

Hykieoduie u snexkrpoduie. IlpaBuno MapkoBuukosa. [IpaBuio 3aiinesa

3.5

3.6

Ankanpl. XMMHUYECKUE CBOMCTBA AJKAHOB: I'aJIOTEHUPOBAHUE, AETUAPUPOBAHUE,
TEPMUYECKOE pa3lIOKCHUE, KPEKHMHI, Hu3oMepusanus, ropenue. Ilomyuyenue
ankaHoB. lluxioankanel. Crneuu¢uka CBOMCTB LMKIOAJIKAHOB C  MalbIM

pa3sMepoM LMKiIa. Peakuyy npucoeIMHEHUS U PaIUKaJIbHOTO 3aMEIICHUS

Anxenpl. XMMHUECKHE CBOICTBA: pEaklUMU MPUCOEIUHEHUS (TFaJOr€HUPOBAHUE,
TUIPUPOBAHUE, TUIPOraIOr€eHUPOBAHUE, TUApATalLlUs), TOPEHUs, OKUCIEHUS U
nonuMepuzanuu. [IpombliieHHble ¥ Ja0OpaTOpHbIE CIOCOOBI  IMOJIyYEHHUs

AJIKCHOB

3.7

AnkagueHbl. XHMUYECKHE CBOWMCTBA AKaAUEHOB: PEAKIHMH MTPUCOCIUHECHUS

(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHuss W noiaumepusanuu. [lomydenue




aJIKaJUEeHOB

3.8

AnxuHbpl. XMMUYECKHE CBOWCTBA: peaKIMU MPUCOEIUHEHUs (TraJoreHUpOBaHUE,
TUAPUPOBAaHUE, TUIpATalus, TMJIPOraJIOr€eHUPOBAHUE) KaK CIIOCO0 MOyuYeHUs
MIOJIMMEPOB M JPYTMX ITOJIE3HBIX NPOAYKTOB. Peakiuu 3amenienus. ['openue
alETUJICHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHM JJIS1 CBAPKU U PE3KU

MCTAJIIIO0B. HpI/IMCHeHI/Ie aliCTHUJICHA

3.9

Apenbl. XuUMHYECKHE CBOWMCTBa O€H305a: pEaKIUH  AIEKTPOPUIHHOTO
3aMellleHusl, NpUcOoeNuHeHus (TUIpUpPOBaHME, TraloreHupoBanue). Peakuus
ropenusi. OCOOEHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenuwe OeH3ona.
Oco0OeHHOCTH XHMHYECKUX CBOWCTB cTupona. llomumepusamust cTupona.

CriocoObI otyueHust 1 PUMEHEHUE apOMAaTHUECKUX YTIIEBOAOPOI0B

3.10

Cnouptel. [lpenenbHble  OJAHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOWCTBA:
B3aMMOJICHCTBUE C HATPUEeM KaK CHOCOO0  yCTAHOBJICHHSI — HAJIHYUS
TUAPOKCOTPYIIBI, C  TaJOreHOBOAOPOJAMH  KaK  CIOCOO  TMONydYeHUs
pacTBOPUTENEH, BHYTPU- U MEXKMOJIEKYJISIpHAs Aeruapartanus. Peakuus ropenus.
[lonmyyenne sTaHONa: peakuusi OpOKEHUS TIIIOKO3BI, THUIpATalHs OSTUIICHA.
DTUJICHTJIMKOJIb M TIUILEPUH KaK MPEACTABUTENM MPEIETbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoilcTBa (eHona (peakuuu ¢ HAaTpUeM, THIPOKCHIIOM

HaTpus, Opomom). [Tomyuenue penona

3.12

Anpneruapl. XMMUYECKUE CBOMCTBA MpelNeIbHBIX albJIErHI0B: THAPUPOBAHUE;
Ka4eCTBECHHBIC PEaKIMU Ha KapOOHWIBHYIO Tpynmy (peakius «cepeOpsHOTO
3epkana», B3aumozeiicTeue ¢ ruapokcuaom menu (II). Tlomydenune mpenenbHBIX
aNbJIETU/IOB: OKHCIEHUE CIUPTOB, THApATalUs aleTWwieHa. AIIETOH Kak

IpeacCTaBUTCIIb KCTOHOB. Oco0eHHOCTH pPC€aKIn OKHUCJICHHUA allCTOHA

3.13

Kap60HOBBIe KHACIOThl. XHUMHYECKHE CBOMCTBA MNpEACIIbHBIX OAHOOCHOBHBIX
Kap6OHOBBIX KuCI0T. OCOOCHHOCTH XMMUUYECKUX CBOWCTB MypaBBI/IHOﬁ KHCJIOTHEI.
HonyquI/Ie NpeACIIbHBIX OAHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT: OKHCJIICHHC
AJIKAHOB, AJIKCHOB, MCPBUYHBIX CIHUPTOB, AJIbACTHUIOB. Bricmue MMpCACIIbHBIC U

HCTIPCACIIbHBIC Kap60HOBBIe KHCJIOTBI

3.14

Cnoxsble >¢pupsl u xkupbl. CrocoObl TOMy4YeHHS CIOXKHBIX 3(HPOB.
Oo6patumocth peakiuu sTepuduranuu. I[IpuMeHeHHe CIOXKHBIX 3(QHUPOB B
NUIIEBOM M mapdroMepHON MPOMBIIIICHHOCTH. JKUpPBI Kak CIOXKHBIE 3(UpPbI
TJIMIEpUHA ¥ BBICIIMX KapOOHOBBIX KHCIOT. XHWMHYECKHE CBOHCTBA >KHUPOB:
THIIPUPOBAaHUE, OKWCIEeHWE. [HMIponM3, WM OMBUICHHE, >KHPOB KaK CII0CO0
MPOMBIIIJICHHOTO TIOJTYYEeHHUSI COJIEH BBICIIMX KapOOHOBBIX KHCIOT. MBUIA Kak

COJIM BBICHIHNX Kap6OHOBI)IX KHUCJIOT

3.15

XUMHUYECKHE CBOMCTBA IJIFOKO3BI: peakouu C y4aCTUCM CIIMPTOBBIX U




aNbJIETUIHON TPYyNN M MOJOYHOKHCIIOe OpokeHue. IlpuMeHeHue Titoko3bl, €€
3Ha4eHHE B JKU3HEAEATEIBHOCTU OpraHu3Ma. Jlucaxapuisl: caxapo3a, MajbTo3a.
BoccranaBnuBarone M HEBOCCTaHaBIMBaromuMe aAucaxapuabl. ['maponuns
nucaxapunoB. Ilomucaxapuasl: kpaxman, riaukoreH. CTpoeHHEe MaKpOMOJIEKYI
KpaxMania, TJIMKOreHa M Lesutoio3bl. dusnyeckue CBOHCTBA KpaxMmana H
LEJUTI0NI03bl.  XMMHMUYECKHE CBOWCTBA KpaxMmajia: THIpPOJU3, KadyeCTBEHHas
peakuus ¢ MOAOM. XMMHYECKHUE CBOMCTBA LIEJIIIOJIO03bI: THAPOIIN3, MOITYYEHHE
3¢upoB wnemwmono3bl. IloHsATHE 00 HCKYyCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MIEK)

3.16

AMHHBI. AMHHBI KaK OPraHU4YE€CKHUE OCHOBAHUS: PEAKIUMU C BOJOHM, KUCIOTaMH,
peakiusi TOpeHHs. AHWIWH KakK MPEeACTaBUTEIb apOMATHYECKUX aMHMHOB.
XUMUYECKUE CBOWCTBA AHWIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpOMHOU
BOJIOM, oOkucieHue. llomyyeHne amMuUHOB QJIKWIMPOBAHUEM aMMHaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIIJICBOAOPOAOB

3.17

AMUHOKHCIOTHI U OenKH. AMHMHOKHCIOTHI Kak aM{QOTEpHBIE OpraHHYECKHUe
coenuHeHusi. OCHOBHBIE aMHHOKHCIOTHI, oOpasyioniue Oenku. XUMHUYEeCKue
CBOICTBa O€JKOB: THAPONIN3, JeHATypalus, KauyeCTBEHHbIE (LIBETHBIE) peaKIuU

Ha OenKn

3.18

CTtpoeHre M CTpPYKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB TMOJHUMEPOB OT
CTpoeHUs] MoJIeKyJ. OCHOBHBIE CIOCOOBI TOJYYEHUS BBICOKOMOJEKYJISIPHBIX
COEJIMHEHUI: peakIy MOJUMEpU3alNi U MOoJIUKOoHIeHcanuu. Knaccudukanus

BOJIOKOH

3.19

###Par### nenTndukanys opraHMuecKuX coeuHeHni. Permenue

OKCIICPUMCHTAJIbHBIX 3aJ1a49 Ha paClIO3HABAHUC OPTaHUYCCKUX BCIICCTB

3.20

I'eneTndeckas cBsI3b MEXKIYy KJlacCaMU OPraHU4ECKUX COCIUHEHUN

XUMHUA U )KU3HD

4.1

Xumusi B TIOBCEAHEBHOW >Ku3HM. [IpaBuna Oe3omacHOW pabOTHl C €KUM,

TOpHOYMMHU U TOKCUYHBIMU BEIICCTBAMUA, CPEACTBAMUA OBITOBOM XMMUH

4.2

XUMUS ¥ 310pOBbE. XUMHS B MEAUIIMHE. XUMUS U CEITbCKOE XO3SIMCTBO. XUMHUA B
MIPOMBIIIJIEHHOCTA. XUMHSI W SHEPreTHKa: MPUPOIHBIA W TOMyTHBIA HEePTIHON
ra3bl, IX COCTaB U Hcnoiab3oBaHue. CoctaB HeTH U e€ epepaboTka (MPUPOIHBIE

HCTOYHHKHU er'IeBOI[OPOI[OB)

4.3

XuMmusi ¥ 9KoJorus. XUMHUYECKOE 3arps3HEHHE OKpYKAIOIIEeH Cpelbl U €ro
nocnencteus. Oxpana rugpocdepsl, mouBbl, atMochepsl, GJIopsl U (GayHbl OT
XUMHUYecKoro 3arpsisHeHus. [IpoOrema OTXOZOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTCpHaTI/IBHLIe HCTOYHHKH SHCPIruu

4.4

OO0mme mpeacTaBiIeHUs] 0 MPOMBIIUICHHBIX CIOCO0aX MOJYYCHHUS XUMHUYECKUX




BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKa, CEPHOW KHCIOTHI). UEpHas u
uBetHas — mertamutyprus.  CTEKI0O W CHUJIMKaTHasg  MPOMBIIIJIEHHOCTb.

[IpombimnenHass ~ opranuveckass — xumus.  CbIpb€  AJIE  OPraHUYECKOM

IIPOMBIIITIEHHOCTH
5 Tunel pacy€THBIX 3a1a4
51 Pacuérel Macchl BemecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJIUYECTBY
' BEIIIECTBA, MAacCe UM 00BEMY OJJTHOI'O U3 YYAaCTBYIOIIMX B PEAKIIUU BEILIECTB
5.2 Pacuérel TemoBoro 3¢dexra peakuuu
53 Pacuérel 00BEMHBIX OTHOLIEHUH Ta30B PU XUMHUYECKUX PEAKLUAX
54 Pacuérsl macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CIIH
' OJIHO M3 BEILIECTB JaHO B U30BITKE (MMEET PUMECH)
55 Pacuétsl MmaccoBoit min 00BEMHOM JJOJIU BBIX01a IPOAYKTA PEAKIIUHN OT
' TEOPETHYECKH BO3MOKHOTO
Pacuétsl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIH OJHO
5.6 W3 BEILIECTB JAaHO B BHJIE pACTBOPA C ONMPEECIEHHON MaCCOBOM 10
pacTBOPEHHOTO BEIIECTBA
57 PacuéThl ¢ MCIOIB30BaHMEM TOHITHI «MACCOBASI IO, «MOJIIPHAs
' KOHLEHTPAaLUs», «PACTBOPUMOCTD)
Haxoxnenue MosekysipHOi (opMyJibl OpraHNUYECKOr0 BELIECTBA 110 €r0
5.8 IUIOTHOCTH ¥ MaCCOBBIM JIOJISIM 2JIEMEHTOB, BXOASIINX B €TI0 COCTaB, WIIU 110

MPOJYKTaM CTOpaHUs




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Pynzurtuc I'.E., ®enpniman @.I'. Xumus. ba3zoseiii yposens. 11 kmacc. Obmas
xumust. M. "IIpocsemenne, 2020r.
Pynzutuc I'.E., ®enpaman @.I'. Xumus. ba3oBeiii ypoBens. 10 knacc.

Oprannueckas xumusi. M. "l[Ipocsemenue, 2020r.

METOJUYECKUE MATEPUAJIbBI IS YUUTEJIA

I'opkosenko M.IO. TToypounsie pa3paboTKu 0 XUMHUHU. Y HUBEPCAIBHOE HU3/IaHUE.
10 knacc. Bako, 2018r

Mapmranosa I'.JI. I'paduueckne nukranTs mo xumuu. Pabodas rerpaap. 11
knacc. Mio, "BAKO", 2019r.

Mapmanosa I'.JI. I'paduueckue qukranThl mo xumuu. Pabouas tetpans. 11
kiacc. Mo, "BAKO", 2019r.

Muxkutiok A.Jl. Pabouas Terpaas no xumun. K yuebnuky I'.E.Pym3utuca, ®.I'.
®enpamana «Xumus. 11 kmace., M., "Ok3amen",2019r

Muxkutiok A.[l. Pabouas tetpaas no xumun. K yueonuky I'.E.Pyn3utuca, ®@.I'.
®denapamana «Xumus. 10 knacc, Mro, "Ox3amen", 2019r.

Tpoery6ora H.II. I[Toypounsie pazpabotku o xumuu. 11 kinacc. K yueOHuky
O.C.I'abpuensna, I'.E. Pym3utuca, Bako, 2018r

Tpoery6osa H.II. [Toypounsie pazpadotku o xumuu. 10 kinacc. K yueOHuky



O.C.l'abpuensna, I'.E. Pym3utuca, Bako, 2018r

Paneuxnit A.M. /Ilnnaktnueckuit matepuan. Xumusa 10-11. M., «IIpocsemenuey,
2020r

Ps6o M.A. Tectsl no xumun. K yueonuky I'.E.Pyn3utuca, ®@.I'. ®enpamana
«Xumus. 11 kiacc. ba3oBblil ypOBEHBY.

Ps6oB M.A. Tectsl o xumuu. K yueOnuxy I'.E.Pyn3utuca, @.I'. ®enpamana
«Xumud. 10 xitacc. ba3oBbelil ypOBEHBY.

Ps6oB M.A.COopHUK 33724, YIIPAXXHEHUN U TECTOB 10 XUMHUU. K yueOHUKY
I'.E.Pym3utuca, @.I'. ®enpamana «Xumus. 11 kmacey.

Ps60oB M.A.COopHUK 337124, YIPOXKHEHUN U TeCTOB 1O XUMUU. K yueOHUKY

I'.E.Pym3utuca, @.I'. ®enpamana «Xumus. 10 kiacey.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

HopmatuBHBIE TOKYMEHTHI cucTeMbl 0011ero oopasoanusi. — URL:
https://edsoo.ru/normativnye-dokumenty/.

®denepanbHble paboure MporpaMMsl 1o yueoHomy npeamety «Xumus». — URL:
https://edsoo.ru/rabochie-programmy/.

KoHcrpykTop pabouunx nporpamm no yueoHomy npeamery «Xumus». — URL:
https://edsoo.ru/konstruktor-rabochih-programm/.

Metoauueckue ceMUuHaphl o yueOHoMy nipeamety «Xumusi». — URL:

https://edsoo.ru/metodicheskie-seminary/ms-himiya/.



MeTtoauueckie HHTEPaKTUBHBIE KEHUCHI 0 YUEOHOMY MPEAMETY « XUMUS». —
URL: https://edsoo.ru/metodicheskie kejsy/.

NHtepakTuBHBIE BUPTYaJIbHBIEC TA00PATOPHBIE U TPAKTUUECKUE PAOOTHI Ha
yriy0JIEHHOM ypOBHE 10 yueOHoMy npeamety «Xumus». — URL:
https://content.edsoo.ru/lab/.

Mertoanyeckue mocobust mo yueOHoMy npeamety « Xumus». — URL:
https://edsoo.ru/mr-himiya/.

Marepuaisl o Bonpocam GopMUpOBaHUs PYHKIIMOHAIBHONW IPAaMOTHOCTH. —

URL: https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-gramotnost/.

bu6morexa [{OK https://m/edsoo.ru

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/9/

http://school-collection.edu.ruEaunas xomnekius 1mudpoBbix 00pa3oBaTeIbHbBIX
pecypcoB

http://fcior.edu.ru enepanbblii HEHTP UHPOPMALIMOHHO-00Pa30BaATEIbHBIX
pecypcoB (OLINOP)

http://college.ru/himiya/ OTKpBITBIN KOJIEIK: XUMUS

http://www.chemnet.ru [loptan ¢pyHIaMEeHTaTEHOTO XHMHUYECKOTO 00pa30BaHUS
Poccun

http://him.1september.ru Bee nis yuurenst Xamuu

http://school-sector.relarn.ru/nsm/ Xumus 1151 BceX: WITIOCTPUPOBAHHBIC



MaTEepHUAaJIbI IO O0IIEH, OPTaHUIECKON M HEOPTAHMYECKOU XUMUHU
http://chemistry.narod.ru Mup xumuu
http://him-school.ru Bupryansaas Xumunueckas lIkona

Poccuiickast anekTponHas mikoia (resh.edu.ru)
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