MUHHCTEPCTBO MPOCBEIEHWS POCCHMCKON ®EJIEPALIUA

MUHHCTEPCTBO 0Opa30BaHHs ¥ MOJIOAEKHOM MOTUTHKH CrepuioBcKoil obactu
Apmunucrpanus KupoBrpaackoro ropoickoro oKpyra

PACCMOTPEHO
LHLIMO yuurenei
CCTCCTBCHHBIX HAYK

Pykopoutens [IIMO
Q%: /Iloranoea O.A.

[Ipotokon

~ Ne 1 ot 29.08.2023 r.

MAOY COI Ne 2

COI''TACOBAHO
Pykosonutenem MC

@2/’/# /Topsimmna JL.H.
[TpoToxon

_ Ne 1 ot 30.09.2023 1.

PABOYAS ITIPOT'PAMMA

VTBEPXJIEHO
Jlupextop MAOY COILL Ne 2

%
/Mymak E.JI

T[pvm%é /
No 717 ot 30.0F 2043 .

yueOHoro npeamMeTa « XHMHs. YT1y0/IeHHbIH YPOBEeHb»

ms obyyarommxes 10 — 11 knaccos

r. Kuposrpan, 2023

e e

i



HOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMmMa o XMMHUW Ha YPOBHE CpPEIHETO OOIIEero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHA OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickori denepanumny, TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS
benepanbHON o0Opa3oBaTeIbHOM POrpamMmbl CpeIHEro o01ero
oOpazoBanua(POIl COO), npeacraBieHHblx B DenepanbHOM TOCYAAPCTBEHHOM
obpazoBarensHOM crangapre COQO, c¢ yuérom Konuenmum mnpenonaBanus
y4eOHOro mpeamera «XuMus» B 00pa3oBareNbHbIX opraHu3anusx Poccuiickoi
denepanuy, peaqu3yIOlMX OCHOBHBIE 00pa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX ToyiokeHud «CrTpaTeruu pa3BuTUs Bocnutanuss B Poccuiickoit
Oeneparuu Ha niepuoa 10 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XuMHsI HA YpOBHE YIIyONEHHOTO HM3Y4YEHHUS 3aHUMAET Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpazoBaHus yvammxcsa 10-11 kiaccos.
N3yuenne mpeaMmera, pealddyemMoe B yCIOBUSX U] depeHIupOBaHHOTO,
npoduibHOro OOy4YeHMs, MPU3BAHO OOECHEYUTh OO0IIEe00pPa30BATENbHYIO U
OOLIEKYIbTYPHYIO IOATOTOBKY BBIIYCKHUKOB IIKOJbI, HEOOXOAUMYIO I
aJanTaiuy uX K OBICTPO MEHSIOIMIMMCS YCIOBUSM KH3HU B COITMYME, a TAKxKe JJIs
POJIOJDKEHUs OOY4YEeHHS] B OpTaHM3aIusax MpodeCcCHOHAIBHOTO 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBJISICTCS OJTHOM U3 MPUOPUTETHBIX TUCIUTILINH.

B nporpaMmMme no XMMHUM Ha3HAaYeHUE TMpeaMera «XUMHUA» MOIydaeT
HOJpOOHYI0O  HMHTEPHPETAlMI0O B  COOTBETCTBUM C  OCHOBOIIOJIAraroIIMMHU
nosioxkeHusiMu ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JeH, COJep KaHus,
pe3ybTaToB OOyuYeHHUS W TpeOOBaHUN K YPOBHIO IMOATOTOBKU BBITYCKHHUKOB.
CBUETENBCTBOM TOMY SBIISIFOTCSL CJIEAYIOIIME BBIMOJIHSEMbIE MPOTrpaMMoON o
XUMUU QYHKIIHH:

e UH(POPMAIMOHHO-METOUYECKAs, peaau3alus KOTOpOH oOecreunBacT
NOJly4YeHUE TPEJCTABICHUS O IENAX, COJACp)KAaHUHM, OOIIeH CTpaTeruu
00y4eHMs, BOCHUTAHUS U PA3BUTHUS 00yJarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOrO MpoduIs;

e OpraHU3alMOHHO-TIJIAHUPYIOILAs, KOTOpast MpeaycMaTpuBaeT
ONpENCIICHUE: TPUHIUIIOB CTPYKTYPUPOBAHUS M TIOCJIEIOBATEIBHOCTH
U3y4YeHHUs] y4eOHOro maTepuasa, KOJUYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTePUCTUK; MOJIXOJ0B K (POPMHUPOBAHUIO COJAEPKATEIBHOW OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTeIbHBIX JOCTHKEHUNM OOYyYalolluXxcsi B
paMKax HTOTOBOM arrecTanmu B (opMEe €AMHOTO TOCYJapCTBEHHOTO
’K3aMEHa M0 XUMUHU.

[Tporpamma asist yrimyOIE€HHOTO U3YyUYEHUS] XUMUU:



e YCTAHAaBIMBAeT MHBAPUAHTHOE MpPEIMETHOE COjAepxk aHHhe, 00s3aTebHOE
JUIS W3y4YeHUS B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpeleneHue W CTPYKTYpUpPOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3/ienam Kypca;

e JAET NMPHUMEpPHOE pacHpe/esieHHe Y4eOHOro BPEMEHH, PEKOMEHIYyEeMOIo
JUTSL U3yYEHHUSI OTAEIIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEAOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuaia ¢ y4€ToM JIOTHKH MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYI0 MHTEPNPETALHNIO LIEJEH U 3a7a4 U3yYeHUs IpeIMeTa
Ha yriayOJEéHHOM ypOBHE ¢ YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHUS OCHOBHOM 00pa3oBaTelbHOMN
MpOrpaMMbl CpEeIHEro o01ero oOpa3oBaHus (JIMUHOCTHBIX,
METaIpeIMETHbIX, MPEIMETHBIX), & TAaKKE C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX JACHUCTBUI  OOy4YaromIerocss IO OCBOCHHIO
coJiepKaHus IpeIMeTa.

[Io Bcem Ha3BaHHBIM MO3ULMUSAM B NPOrpaMMe IO XMMHU IPEITyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XUMHH Ha YpOBHE OCHOBHOTO OOIIETro
oOpazoBaHusa. 3a TpeAeiaMd YCTAHOBJICHHOM TporpaMMod TI0 XUMHUU
00s13aTeNIbHON (MHBAapUAHTHOM) COCTABIISIFOLIEH COJEPKAHMSI y4eOHOTo MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHON COCTaBIISIOINICH,
KOTOpas JOJDKHA OINPENENSIThCS B COOTBETCTBHM C HAIPaBIEHUEM KOHKPETHOI'O
npoduiis 00yueHusl.

B coorBercTtBUM ¢ KoHUenTyaidbHbiMU mnojoxeHusmMu OI'OC COO o
HAa3HAUYEHUU TpeIMETOB 0a30BOro M yriayOJIEHHOrO YpOBHEH B cuUCTEME
mudepeHnupoBaHHOTO O0y4YeHHsS Ha YPOBHE cpeaHero ooOmiero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIIyOJNEHHOrO M3y4YeHHUsl HampaBieH Ha peallu3aluio
IMPEEeMCTBEHHOCTH C  MOCJEIYIOUIUM  JTAaloM  MOJYYeHHS  XUMHYECKOIrO
oOpa3oBaHHd B paMKax HW3Y4YEHHUS CIECHHMAIbHBIX €CTECTBEHHO-HAYyUHbIX M
XUMHUYECKUX JIMCUUIUIMH B By3aX U OpraHU3alMsIX CPeAHEro npodhecCuoHaIbHOIO
oOpa3zoBanusa. B 9Toil cBsi3m wu3ydeHHe mpenMera «XUMHUS» OPUESHTUPOBAHO
IPEUMYIIECTBEHHO HA pacIlUpeHue U  YrIyOJIeHHWE TEOPETUYECKOM H
MPAKTUYECKON MOATOTOBKM 00yYarouuxcsi, BRIOPABIIUX OINpPEAeSIEHHbIN TPOodUIib
0Oy4eHHMsI, B TOM YHUCJIE C MEPCIEKTUBOMN MOCIEAYIONIETO MOTYyYEHUs XUMUYECKOTO
o0pa3oBaHMs B OpraHU3aIMsIX MpodeccuoHanbHOTo 0Opa3zoBanus. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUPYEMBIM peE3yJbTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOTpaMMBbl CPEAHEro O00IIero o0pa3oBaHUs
u3ydyeHue rmnpeamera «XUMHUS» OPUEHTUPOBAHO TaKKe Ha pelleHue 3aaad



BOCIIUTAHUS U COLMAIBHOTO Pa3BUTHs OOyYarommxcs, Ha (GOPMUPOBAHUE Y HHUX
OOIIEUHTEINIEKTYaIbHBIX YMEHUH, YMEHUN paloHaIn3alui y4eOHOro Tpyaa u
0000MmMEHHBIX  CITOCOO0B  JEATENBHOCTH, WMEIOIMNUX  MEKIUCIUIUIMHAPHBIN,
HaJIIPEAMETHBIN XapaKTep.

CocTaBnsitoliuMU MIpeMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO W3Y4YEHUS
ABIIAIOTCS YIUIyOJI€HHbIe Kypchl — «Opranudeckas xumus» u  «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHun noaxoa0B K 0TOOpY U CTPYKTYpPHOU
OpraHu3aly COJEpKaHUs 3TUX KypCOB B IpPOrpaMMe€ MO XHMHHM 32 OCHOBY
npuHaTel nojoxkenuss GI'OC COO o paznuuusix 0a30BOT0 U YIIIyOJIEHHOTO
YPOBHEW M3y4YeHUs NPEAMETA.

OcHoBy cozepxaHusi KypcoB «Opranuueckas xumus» u «OOwmwas u
HEOpraHWYeCKass XHUMHS» COCTaBIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHHUM, OTHOCAUIMXCSA K 0a30BOMY YPOBHIO M3yuy€HHUs IpeaMeTra. JTa CHUCTEMa
3HaHUM TOJy4aeT ONPENeIEHHOE TEOPETHYECKOE JONOJIHEHHUE, I103BOJIIOIIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIMI 00bEM  (HaKTOJIOTUYECKOTO
Matepuana. Tak, Ha YIIyOJIEHHOM YypOBHE H3Y4YEHHUs NpelMera obOecrnedeHa
BO3MOXHOCTh 3HAQUUTEIBHOTO YBEJIMYEHUS OO0bEMA 3HAHUH O XHUMHYECKUX
3JIEMEHTaX U CBOMCTBaX MX COEIMHEHUN HAa OCHOBE PACHIMPEHHs U YIIIyOJeHUs
IIPEACTABICHUA O CTPOCHHMM BEUIECTBA, XMMHYECKOW CBS3M M 3aKOHOMEPHOCTSIX
NPOTEKaHUS PEeaKUil, paCCMAaTPUBAEMBIX C TOUKHU 3PEHUSI XMMHYECKOW KUHETUKU
U TepMOAMHAMUKU. M3ydenue nepuoamueckoro 3akoHa u Ilepuogmyeckon
CUCTEMBl ~ XHMHYECKHX  3JEMEHTOB Oa3upyercss  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX IPEACTABICHUIX O CTPOCHUHM aTOMa. XUMHUYECKasl CBS3b
OOBSICHSIETCSI C TOUKH 3pEHUS] SHEPTETUUECKUX U3MEHEHUH Mpu e€ 00pa3oBaHUU U
pa3pylieHnH, a TAKXKE C TOYKH 3PEHHUsS] MEXaHU3MOB €€ oOpa3oBanusa. M3yuenue
TUIIOB ~ peakuuid  AomojHsAeTcs  (HOPMUPOBAHMEM  MpPEACTaBICHUN 00
IEKTPOXUMHUYECKUX MPOLIECCAX U AIEKTPOIM3E PACIIIaBOB U PACTBOPOB BEILECTB.
B kypce opraHnueckoi XUMHH IpPHU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COEJIMHEHUN yniensieTcs oco00e BHUMaHUE BOMpocaM 00 3JIEKTPOHHBIX 3 dekTax,
O B3aMMHOM BJIMSIHMHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKLUu.

Oco0oe 3HayeHHWe HMEEeT TO, 4YTO Ha COJAEp)KaHUE KYypCOB XUMHUU
yIIyOJIEHHOTO YPOBHS U3YUEHUs JUIS KJIACCOB ONpeAeEHHOro NpoQuiis (TJIaBHBIM
oOpa3oM Ha UuX CTPYKTYpy U XapakTep [OMNOJHEHWW K OOIel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSAHUE CMEKHBIE MpeaMeThl. Tak, Harpumep,
B COJIEpKaHUM TMpeAMeTa ISl KJIACCOB XMUMHUKO-(hu3udeckoro npoduss 0obinoe
3Ha4YeHHe OyIyT MMETh AJIEMEHTHhI yueOHOro maTepuana mo oOmiet xumun. [lpu
U3y4YEeHUU TIpelMeTa B JaHHOM CIy4yae akleHT OyAeT clenaH Ha OOIIHOCTb
METOJIOB MO3HAHHUA, OOUTHOCTh 3aKOHOB M TEOPUW B XUMHH U B (PU3UKE: aTOMHO -
MOJIEKYJISIpHasi Teopusi (MOJIEKYyJiipHas Teopusi B (PU3MKE), 3aKOHBI COXpaHEHUs



MacCcbl W DHEPIUH, 3aKOHBI TEPMOJAMHAMMKHM, DJIEKTPOJIM3a, NPEACTABIEHUS O
CTPOCHMH BELIECTB U IPYTOE.

B TO xe BpeMs B coAcpKaHMM IpeaMeTa Il KIIACCOB XUMHKO-
OMOJIOrMYecKoro npoguiist OOJBIINKM yAEIbHBIA BeC OYJET MMETh OpraHUyecKas
xumMus. B 3TOoM cioyuyae mpemocTaBiseTcs  BO3MOXKHOCTH i Oosee
OOCTOSITENIBHOTO ~ PACCMOTPEHMSI XMMUYECKOM OpraHu3aludd  KIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K HpPHUMEpPY, TaKue
CTPYKTYpPHBbIE€ KOMIIOHEHTBI, KaK JIMOHUAbI, OEJIKH, YIJIEBOJbI, HYKJIECHHOBBIE
KHCJIOTHI U Apyrue. [Ipm 3TOM 3HaHUSA O COCTaBE M CBOWCTBAX IIPENCTABUTEINICH
OCHOBHBIX KJIACCOB OPraHWYECKUX BEIIECTB CIIy’)KaT OCHOBOW JUIsI H3y4YEHUs
CYLIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TUIIEBAPEHUSI.

B nnane ¢dopmupoBaHHs OCHOB HAy4YHOIO MHPOBO33PEHHS, OCBOCHHUS
OOIIEHAay4YHbIX METO/I0OB NO3HAHUS U OIbITA IPAKTUUYECKOIO IPUMEHEHHUS HayUHbIX
3HaHUW H3ydeHHE MpenMera «XUMHsD) Ha YIIIyOJEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOJSMUIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-Hay4yHblEe NpeaMeTh», «MaremaTtuka u
uH(popmaTrka» U «Pycckuii s3bIK U IUTEpATYpa».

[Ipu wu3ydyenun ydeOHOro mnpenMera «XUMHS» Ha YIrIyOJIEHHOM YpOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO U CpejHero oodiero oopasoBanus (Ha 6a30BOM
YPOBHE), 3a7aueil NEepPBOCTENIEHHON 3HAYUMOCTH SIBJIAETCS (DOPMUPOBAHHE OCHOB
HAyKM XUMHUU Kak 0O0JIaCTU COBPEMEHHOIO €CTECTBO3HAHHUS, MPAKTHYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYyJIbTYpHI. Pemenne
3TOM 3aJaud Ha YriIyOJIEHHOM YPOBHE H3Y4YEHMsI MpeAMETa Ipejroiaraet
peanu3anuIo TaKuX LeJeH, Kak:

e (opmupoBaHMe NpeNCTaBICHUNA: O MaTE€pUAIbHOM €JIMHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TIO3HABAEMOCTH SIBJIEHUW MPHUPOJBI, O MECTE XUMHUU B
CHUCTEME €CTECTBEHHBIX HayKk W €€ Beaylled poilu B oOecrnedeHuu
YCTOMYMBOIO  pa3BUTHSA  4YEJNOBEYECTBA: B  PELICHUH  MpodiieM
HKOJIOTHYECKOM, IHEPreTUYeCKON U MUILEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJULUHBI, CO31aHUH HOBBIX MAaTEPUAJIOB, HOBBIX UICTOYHUKOB JHEPI'UH, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHUS, B (HOPMHUPOBAHUU
MUPOBO33pEHUSI M OOIIEH KyJIbTyphl YeNOBEKa, a TaKXKe SKOJOTHUYECKH
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOJAHOM CpEIE;

e OCBOCHME CHCTEMBl 3HAHMM, JIEKAUMX B OCHOBE XMMHYECKOU
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (GyHIaMEHTAIbHBIX
IIOHATHUM, 3aKOHOB M TEOPUHW XUMHH, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOJMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAHMS XUMHMUYECKUX PEaKIHid, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX M TUCHEPCHBIX CUCTEMaxX, 00 OOIINX
HAaYYHBIX ITPUHIMIIAX XUMHUYECKOTO TPOU3BOICTBA;

dbopmupoBanue y oOy4Jarommxcs OCO3HAaHHOTO ITOHUMAHMS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYECKMX 3HAHUUA HJis1 OOBSICHEHUS
KIIFOUEBBIX MJIEW W TPOOJIEM COBPEMEHHON XUMHH, ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOY;
rPaMOTHOTO pelieHus npo0eM, CBA3aHHBIX C XUMUEH, TPOTHO3UPOBAHMS,
aHaJIKM3a U OLICHKHU C MO3UIINIA IKOJIOTUYECKON 0€30MaCHOCTH MOCIEACTBUI
OBITOBOM M TPOU3BOACTBEHHOM JEATEILHOCTH YEIOBEKAa, CBS3aHHOWU C
XUMHUYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U  MepepadOoTKoOU
BEILIECTB;

yrayOjneHue  OpeicTaBleHHd O  HAyyHbIX  METOAAaX  IO3HAaHUf,
HEOOXOMUMBIX JUISI TIPUOOPETEHHs] YMEHUN OPHEHTUPOBATHCS B MHpPE
BEIIECTB M OOBACHEHMS] XUMHUYECKUX SIBIICHUN, HMEIONIUX MECTO B
MPUPOAE, B MPAKTUYECKON IEITEILHOCTH U TOBCEIHECBHOM KU3HMU.

B nmane peanu3anuu NepBOOYEPENHBIX BOCHUTATENBHBIX W Pa3BUBAOIINUX
(GyHKUMNA LENOCTHOM CHUCTEMBI CPEAHEro o0Iiero oOpa3oBaHUs MPU H3YyYEHUU
npeaMera  «XuUMHUs» Ha  yrayOJI€HHOM  YpPOBHE OCOOYIO  aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LIETU U 3a/1a4H, KaK:

BOCIMTAaHWE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBIICHUH TMPUPOIBI,
YB@KCHHUS K IIPOIECCY TBOPUECTBA B O0JIACTH TCOPETHUCCKHUX U
NPUKJIATHBIX HWCCIEAOBAHUN B XUMHHU, (GOPMUPOBAHHUE MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMA K OOYYCHHWIO M TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCHHMTAHWUIO  HAa  OCHOBE  YCBOCHHUSI
00IIeYeIOBEUECKUX [ICHHOCTEH;

pa3BUTHE IMO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUCCKHUX
criocoOHOCTeW oOydaroruxcs, (GOpPMHPOBAHWE Y HHUX CO3HATEIHLHOTO
OTHOIICHHUS K CaMOOOpPA30BaHHIO W HEMPEPHIBHOMY OOpa30BAHHIO Kak
YCJIOBHIO YCHEIIHOW MPO()EeCCHOHANIBHOM U OOIIECTBCHHOM IEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M IOTPCOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWE YMEHUH M HABBIKOB Pa3yMHOI'O IPHUPOJIOTIOIH30BAHMUS,
Pa3BUTHE PKOJIOTUYCCKON KYJIbTYPbI, IPUOOPETEHUE OIbITA OOIIECTBCHHO-
TIOJIC3HOM 3KOJIOTHYECKOM JICATEIIBHOCTH.

OO11ee YMCII0 YacoB, MPEAYCMOTPEHHBIX U M3YYEHUS XUMHH Ha YTITyOJIeHHOM
YpOBHE cpenHero ooOiero oopa3zoBanusi, cocraisieT 204 dacos: B 10 kimacce —
102 gaca (3 gaca B Henenmto), B 11 xmacce — 102 gaca (3 gaca B Heenio).



COJAEPXKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernvyeckne 0CHOBbI OPraHUYeCKON XUMHUH.

[IpenMer W 3HAYEHHWE OPraHUYECKOM  XWMHH, [MPEICTABICHHE O
MHOT000pa3uK OPraHUYECKUX COECTUHECHUI.

DNEKTPOHHOE CTPOCHHUE aToMa Yriepojaa: OCHOBHOE M BO30YXIEHHOE
COCTOSIHMS. BaJleHTHbIE BO3MOXKHOCTH aToMa yriiepoja. XHUMHUYECKas CBA3b B
OPraHMYECKUX COCIMHEHUSX. Tulbl THOPUAM3AIMA AaTOMHBIX OpOUTaNel
yraepoja. Mexanu3mbl 00pa3oBaHus KOBAJCHTHOM CBSI3U (OOMEHHBIN U JIOHOPHO -
aKUenTopHbIid). TUMNbl TMEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnunapHas, ABOWHAas W TpoiHas cBsi3b. CrOcOOBI pa3phiBa CBA3EH B MOJIEKYyJax
opraHuuyeckux BeniecTB. [loHsATHe 0 CBOOOAHOM paaukaine, Hykieoduie u
aeKTpodue.

Teopus cTpoeHHMsi opraHudeckux coeauHeHuidi A.M. bBytiepoBa wu
COBPEMEHHBIE TMPEJICTABICHUS O CTPYKTYPE MOJICKYJ. 3HAUCHUE TEOPUU CTPOECHUS
OpraHWYeCKUX COeNMHEHUH. MONeKyIsIpHble ©  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble (OPMYJIBI  pPa3IMYHBIX BHUJOB: pa3BEPHyTas, COKpamEHHasi,
ckenetHas. M3omepus. Bunbl u3oMepuu: CTPYKTypHasi, HPOCTPAHCTBEHHAS.
OnexTpoHHbIC YP(EKTHI B MOJIEKYJIAX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U Me30MEepHbI 3D PEKTHI).

[IpencraBnenue o KiaccupuKalMu opraHuyeckux BemiecTB. [loHsiTue o
bynaknuonanpHoM rpymme. ['omonorus. ['omonornueckue psinpl. CucreMaTuyeckast
HOMeHKJaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBmanbHble Ha3BaHUS
OTIEIIbHBIX IIPEICTABUTEIICH.

Oco0OeHHOCTH U KJiaccU(UKAIMsl OpraHU4ecKuxX peakiuil. OKUCIUTENbBHO-
BOCCTAHOBUTENBHBIE PEAKIIUHA B OPraHUYECKOU XUMHH.

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHMsI BEIIECTB M HUX MPEBPAILICHUIL:
O3HAKOMJICHHME C O0Opa3llaMu OpPraHWYECKHWX BEIIECTB M MaTepuajaMyd Ha HX
OCHOBE, OIBITBI MO IMPEBPAILCHUID OPraHWYECKUX BEIIECTB IIPU HArpeBaHUU
(nnaBnieHue, OOYTJIMBaHUE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYII
OPraHUYECKUX BEILIECTB.

YrieBoaopoasl.

Anxanpl. ['omomornueckuii psiji aikaHoB, o0mas (Gopmyia, HOMEHKJIATypa U
M30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYJ aKaHOB, SP°-
ruOpuan3anys aTOMHBIX OpOuTaneil yriepoaa, o-cBsizb. DU3MUECKUE CBOMCTBA
AJIKaHOB.



XUMHAYECKHE CBOMCTBA AQJKAHOB: pEAKIMU 3aMELICHUs, HW30MEpU3aALHH,
JErHIpUPOBaHMS, [UKIN3alNU, TMPOJIN3a, KpekuHra, ropenus. [IpeacraBienue o
MEXaHHU3ME PEAKIUN PATUKAIBHOIO 3aMEILECHHUS.

Haxoxnenue B npuposie. CriocoObl NOTyYEHUS U IPUMEHEHHUE ATKAHOB.

[Muknoankanel. O0mwas ¢popmyiia, HOMEHKIaTypa U uzomepusa. OcobeHHOCTH
CTPOCHHMSI M XUMHUYECKUX CBOMCTB MayblX (LMKJIOMNPOINAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIONEHTAH, UKIOTEKCaH) HUKI0anKkaHOB. CroCOObI MONyYeHUS U
MIPUMEHEHUE [IUKIIOATIKAHOB.

Ankenbl. ['omonornueckuii psaj anakeHoB, oOmias ¢opMmyra, HOMEHKIATYpa.
DJIEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN — alKeHOB, Sp*-
ruOpuan3anrs aTOMHBIX opOuTaneil yriaepoja, o- U m-cBA3U. CTpyKTypHas u
reoMmerpuyeckas (muc-tpanc-) wuzomepus. Dusmyeckue CBOICTBA aAJKEHOB.
XVWMHUYECKHE CBOMCTBA: pPEakUWU IPUCOCIWHEHHUS, 3aMELICHUS B O-I0JOKEHUE
IIpU JIBOMHOM CBS3M, IoauMepu3anuu U okucieHus. [Ipasuimo MapkoBHHMKOBA.
KauecTBeHHbIE peakuu Ha JBOMHYIO CBsA3b. CIIOCOOBI MONTYYEHHUSI U IPUMEHEHNE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
KymyaupogaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI U XMMHUECKHUX CBOMCTB
CONpsDKEHHBIX ~ AueHoB, 1,2- u  1,4-npucoeaunenue. Ilonmumepuszanus
CONMPSKEHHBIX JUeHOB. CrIOCOObI MOTYyYEHUs U TPUMEHEHUE aJIKaANUEeHOB.

Ankunbl. ['oMoJIOrM4ecKuii psij alKMHOB, 001Ias popmysia, HOMEHKIIATypa U
U30MepUsl. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKWHOB, SP-
ruOpun3anys aTOMHBIX opOuTasiel yriepona. du3ndeckue CBONCTBA AKHHOB.
XVWMHMUYECKME  CBOMCTBA:  PEaKUMU  NPUCOCAVHEHMS,  JUMEpPU3alUd |
TpUMEpPHU3aLUH, OKUCIIeHUs. KucaoTHbIe CBOMCTBA aJKUHOB, UMEIOUIUX KOHIEBYIO
TPOIHYIO CB3b. KauecTBEeHHBIE peakiK Ha TPOITHYIO CBA3b. CIIOCOOBI MOTyUEHHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTtnueckue yrieBoaopoisl (apensl). ['omonormyeckuid psii apeHOB,
oOmast popMyIa, HOMEHKIATypa U U30MepHus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJeKyybl OeH3ona. Du3nueckue CBOKMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30/1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIlIeHHs B OEH30JIbHOM KOJIbLIE U
YIJIEBOAOPOJIHOM paJuKaje, PEeakUuy IPUCOEIUHEHHS, OKUCIEHHE TOMOJIOIOB
oenszona. IlpencraBienne 00 OpPUEHTHPYIOIIEM JEHCTBUM 3aMeCTHTENECH B
OCH30JIbHOM KOJIblIE Ha TMpPUMEpPE aJKUJIbHBIX PpPATUKAIOB, KapOOKCUIILHOM,
TUIPOKCUIIBHOM, aMHMHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupodia. [lomumepusamnus ctupona. CrocoObl moydeHus u
IIPUMEHEHUE aPOMATUYECKUX YTIEBOIOPOIOB.

[Tpuponusiii ra3. IlonyTtHeie HedTsHBIE ra3sl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslii yroip U npoayktel ero nepepadorku. CrnocoObl nepepaboTku HedTH:



MEpPEroHKa, KPEKUHT (TePMHYECKUH, KaTaTUTUUYCCKUN), PUPOPMHHT, MHUPOIIHU3.
[TpomykThl mepepabOTKH HEPTH, X TPUMEHEHUE B TIPOMBIIILICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKY Pa3IMYHBIMU KJIaCCaAMU YTIIEBOJ0POIOB.

DJIEKTPOHHOE CTPOCHHME TaJIOTEHIIPOU3BOJIHBIX YTIIEBOJIOPOJIOB. Peakiuu
3aMEUICHUs TaJOreHa Ha TUIPOKCOTPYIIly, HUTPOIPYIIly, LHAHOTPYMIY,
aMmuHorpymnmy. JleiicTBue Ha TajJOreHNPOU3BOAHBIE BOJHOTO M CIHUPTOBOIO
pactBopa wIENoYn. B3anMoaelcTBUE IUTaION€HATIKAHOB C MATHUEM WU LIUHKOM.
[Tonsatue 0 METaJUI00PTaHUYECKUX COEAMHEHUSAX. Ucnonp3oBanue
raJIOTCHINPOU3BOHBIX YIJIEBOJAOPOJIOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpraHWYECKUX BEIIECTB.

DKCIEPUMEHTAIbHBIE METOJbl H3YUYEHMsI BEIIECTB M HUX MPEBPAILCHUI:
u3yueHue (PU3NYECKUX CBOMCTB YTiE€BOJOPOJIOB (PACTBOPUMOCTD), Kau€CTBEHHBIX
peakIuii yrieBoAOpOJOB Pa3IMUHBIX KIacCOB (oOeciBeUYMBaHUE OPOMHOM WU
MOJHOW BOJBI, pAacTBOpa IEpMaHTaHaTa Kajaus, B3aUMOJCHCTBHE allETHIIEHA C
aMMUa4YHbIM pacTBOpoM okcuja cepedpa(l)), kadyecTBeHHOE OOHaApyX eHUE
yriepoja ¥ BOJOPOJa B OPraHMYECKHX BEIIECTBAX, MOJYy4YCHUE OTUJICHA U
M3YUYEHUE €ro CBOMCTB, O3HaKoMJieHHE C KoJulekuusmMu «HedpTte» u «Yrosby, ¢
oOpasllaMM TUIaCTMAacC, KaydyyKOB W PE3WHBI, MOJCIUPOBAHUE MOJICKYII
YTJIEBOJIOPOJIOB U TaJOT€HIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoaconep:xamnue oprannyeckue coenHeHHs.

[Ipenenpubie ogHOATOMHBIE CHUPTHI. CTpoeHHE MOJEKyad (Ha mpumepe
METaHOJIa W JTaHona). [omosormueckuit psn, obOmas Qopmyna, u3oMepws,
HOMEHKJIaTypa W kiaccudukanus. Dusndeckue CBONCTBA  MPEACIIbHBIX
OJIHOATOMHBIX CHUPTOB. BomopoaHble CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWCTBA: pEaKIWU 3aMEIICHUS, Jeruaparaiuu, OKHUCICHHUS,
B3aMMOJICUCTBUE C  OpPraHUYECKMMU M  HEOPraHUYEeCKUMU  KHCJIOTaMH.
KauecTBeHHas peakuns Ha OJHOATOMHBIE CIIUPTHL. JIeHCTBUE 3TAaHOJIA U METAHOJA
Ha Opranu3M uenoBeka. CrocoObl MOMy4YEeHUsT W MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Tpocthie 3¢upel, HOMeHKIAaTypa U u3oMepusi. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroaToMHbl€ CHUPTHI — STUJICHIJIMKOIbL U ThulepuH. Dusznueckue Hu
XUMHUYECKUE CBOMCTBA: PEAKIMU 3aMEIICHHS, B3aUMOJICHCTBUE C OPraHUYE€CKUMHU
U HEOPraHWYECKUMHU KHUCJIOTaMHU, KAayeCTBEHHAas pEeakuus Ha MHOIOaTOMHBIE
cnupthbl. [IpencraBnenne o MexaHuW3Me peakui HYKJICO(PHUIBHOTO 3aMelleHHUs.
JeiictBue Ha opraHu3Mm 4esoBeka. (CrnocoObl TMOMy4eHUST MU NPHUMEHEHHE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHHE TUJIPOKCOTPYIIbI U
O0eH3osibHOTO simpa. Pusznueckue cpoiicTBa PeHosia. OCOOCHHOCTH XUMHUYECKHUX



cBoiicTB (eHona. KadectBennole peakiuu Ha (eHon. TOKCHYHOCTH (heHoua.
Crioco6sb! onmyueHust 1 npumMeHenue penona. enonpopmanbaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJILHOM TpymIibl. ['OMOJIOTHYECKHE PSJIbl albJACTUI0B U KETOHOB, 00IIas
dbopmyrna, mzomMepusi U HOMEHKiIarypa. DuU3WyYecKHe CBOKCTBA aJbJACTUIIOB U
KETOHOB.  XMMHWYECKME CBOMCTBA  JBJECTUIOB W  KETOHOB:  PEAKLIHH
npucoeauHenna. OKHUCIEHNE allbJIETUA0B, KAUECTBEHHbBIEC PEAKI[UU HA aJIbJAECTU/IbI.
CriocoObl ONTyYeHHUs U IPUMEHEHHUE aNbJIETUI0B U KETOHOB.

OAHOOCHOBHBIE TIpe/ieTIbHbIE KapOOHOBBIE KUCIOThI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepusi 1 HoMeHKIaTypa. Ou3nyeckne CBOWCTBa
OJIHOOCHOBHBIX IMPEAEIbHbIX KapOOHOBBIX KHCIIOT. BOJOpoaHbBIE CBSI3HM MEXAY
MOJIEKyJaMU KapOOHOBBIX KHCJIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepudUKalMM, pEaKUUd C YYacTUEM YIJIEBOJOPOAHOIO pajauKaa.
OcoOEHHOCTH CBOMCTB MYypaBbHUHOM KHUCJIOTHL. [loHsATHE O NPOU3BOIAHBIX
KapOOHOBBIX KHCIJIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HEMPEACNIbHBIX M apOMaTUYECKUX KAPOOHOBBIX KHUCIOT,
JTMKapOOHOBBIX KHUCIJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacraBuTeny BbICIIUX
KapOOHOBBIX KHCIIOT: CTEapuHOBAsi, NAJIbMUTHHOBAS, OJEHHOBAas, JUHOIEBAS,
JIUHONEeH08as KUCIOThl. CIocOObI OTYYeHHs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble 3gupbl. ['omonornueckuili psa, obmias ¢gopmyna, HU30Mepus U
HOMeHKJarypa. Dusnyeckne M XUMHUYECKHE CBOWCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM CpeTie.

XKupsl. Ctpoenue, pusnueckre 1 XMMHUUECKHUE CBOWCTBA KUPOB: THIIPOJIU3 B
KHUCIION U 1ienoyHou cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPIKAIIUX OCTATKU
HEIpeeNbHbIX KUPHBIX KUCTOT. JKuphbl B Ipupo/e.

MBpIa KaK COJIM BBICITUX KapOOHOBBIX KUCIIOT, MX MOIOIIEE ICHCTBHE.

OO1as xapakTepucTHKa yrieBo1oB. Knaccudukanus yrieBoaoB (MOHO-, AH-
U mnonucaxapuisl). MoHOcaxapuabl: TJIIOKO3a, (pPyKTo3a, rajakrosa, pubosa,
ne3okcupr6o3a. dusnveckue CBOMCTBA M HaxokjaeHHe B npupojae. DoTocuHres.
XHUMUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMMU C YYaCTHEM CITIUPTOBBIX U aJIbJETUAHOM
rpynn, CHOUPTOBOE M MOJOYHOKHCIOE Opokenue. IIprmeHeHME TIIIOKO3bI, €€
3HAYEHUE B KU3HENEATEIbHOCTH Oprannsma. /[ucaxapunpl: caxapos3a, MaJbTo3a U
JaKkTo3a. BoccTraHaBiMBaromKe 1 HEBOCCTAHABIMBAIONIME nucaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B nmpupoje u npumeHnenue. [loaucaxapuasl: kpaxmal,
INIMKOTEH W 1eiumosio3a. CTpoeHrne MakpoMOJEKyJd Kpaxmalia, TJIMKOTe€Ha H
LEJUTI0I03bl.  DU3MYECKME CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMHUYECKHE
CBOMCTBA Kpaxmasa: I'MAPOJIU3, Ka4eCTBEHHAs PEaKUMs C HOJOM. XHMHYECKHE
CBOMCTBA LIEJUTIONIO3BI: TUIAPOJIH3, MOdydeHHe 3PupoB 1entono3bl. [lonarue 06
MCKYCCTBEHHBIX BOJIOKHAX (BMCKO3a, alleTaTHBIN MIENK).



DKCIepUMEHTAIbHbIE METOJbl H3y4YEHHsS BEIIECTB U HX MpPEBpaICHUN:
PaCTBOPUMOCTD Pa3IMYHbBIX CIIUPTOB B BOJE, B3aMMOJCIHCTBUE 3TAHOJIA C HATPUEM,
OKHCJICHUE STUJIOBOTO CIHUPTA B alibJIeTH] Ha pacKaJ€HHONW MEIHON IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIIMPTA TUXPOMATOM Kaliisi (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMU Ha albJCTUIbl (C TUIPOKCUIOM
nuammuHcepeopa(l) u  rumpoxcumom  meau(ll)), peakmus raunepuHa ¢
ruapokcuiom Menu(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJIEUCTBHE pacTBOpa TIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincraue
KpaxMajia ¢ MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3aja4 1o temaM «CHnupThl U
benonb, «KapooHoBbie KUCTOTHI. CI0KHBIE YPUPHD.

A30TcCoep:KalIue OpraHnyecKue coeIMHeHus.

AMWHBI — OpraHUYecKHe MPOU3BOJIHbIE amMmMuaka. Kiaccudukanuss aMuHOB:
anupaTHIeCKue M apOMATUYECKHE; IEePBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crtpoenne moJiekys, oOmias dhopmyia, u30Mepusi, HOMEHKIATypa U (pu3nyeckue
CBOICTBAa. XMMHYECKOE CBOMCTBA alU(paTUYECKUX AMHHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C a30THCTOM KHUCJIOTOM.
Coun aJIKuIaMMOHUS.

AHWIMH — TPEIACTAaBUTENIbL AMUHOB apomaTtudeckoro psga. CrpoeHue
aHWIMHA. B3anMHOe BIHSTHUE TPYII aTOMOB B MoJieKyje aHmimHa. OcoOOeHHOCTH
XUMHUYECKUX CBOMCTB aHWivHA. KadecTBeHHble peakiuu Ha aHUIUMH. CrocoOb
MoJydyeHus: M mnpuMeHeHue anudarudeckux amMuHoB. [lojydyeHue aHuUIMHA U3
HUTPOOEH301a.

AmuHoKucIOTel. HoMeHknaTypa u uzomepusi. OTielbHbIe IPEICTAaBUTEIN O
AMUHOKHUCJIOT: [JIMIUH, aJaHuH. @Ou3nuecKkue CBOHWCTBA AMHUHOKHUCIIOT.
XWUMUYECKHE CBOWCTBA AaMHUHOKUCIOT Kak aM@(OTEpHBIX  OpPraHUYECKUX
COCIMHEHUM, peaklus TMOJMKOHJEHCAuK, OOpa3oBaHWE TENTUIHON CBSI3H.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CHHTE3 U TUAPOIIN3 NENTUIOB.

benku kak npupoansie monumepsl. llepBuuHas, BTOpUYHAsE U TpPETUYHAs
CTpYKTypa OenkoB. XHMMHUYECKHE CBOMCTBAa OEJIKOB: THUIPOJIU3, JECHATYypalus,
KaueCTBEHHbIE PEAKIIMU Ha OCJIKH.

DKCIEpUMEHTAIBHBIE METOJbl H3YYEHMsI BEIIECTB M WX IPEBPAIICHUI:
pacTBOpeHHE OEIKOB B BOJAE, JEeHATypalus OEJIKOB MPH HArpeBaHWU, I[BETHHIC
peaknuu Ha O€NTKH, PEIICHHEe OJKCIEPUMEHTAIBHBIX 3a7a4 10 TeMaM
«A30TCOAEpKAILIME  OpPraHUYECKUE  COCOUHEHUS» U «Pacno3HaBaHue
OpPTraHUYECKUX COCTUHEHUIN.

BrbicokoMoJIeKyJISIPHBbIE COeIMHEHMUS .

OCHOBHbBIE TOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AINHU, CPEAHSS MOJIECKYJIIpHas



Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJEKYJISIPHBIX COEAUHEHHN —
MOJIMMEPU3ALIMS U TTOJIMKOHACHCAIIUSL.

[Tonumepnbie wmatepuanbl. [lmactmaccel  (MOAUMATHIIEH, MOJHUIPOIUIIEH,
NOJIMBUHWIXJIOPUA, TMOJHUCTUPOJ, TOJMMETUIMETAKpUIAT, IOJIUKApOOHATHI,
noyivdTUIeHTepedTanar). Y tunusanus 1 nepepadboTka MiacTHKa.

DJIacTOMEpHI: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, N30ITPEHOBBIN) M CHIIMKOHBI. Pe3nHa.

BonoxkHna: HaTypaibHbie (XJIOMOK, MIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHUE (KAIIPOH U JIaBCaH).

[Tonumepsl CIEUHUAIBHOTO Ha3HA4YECHUs (Tedion, KeBJjap,
AIIEKTPOIPOBOIAILIME TTOJIMMEPBI, OMOpa3iaraeMble MOJTUMEPHI).

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHMsI BEIIECTB M HUX MPEBPAILCHUI:
O3HAKOMJICHHE C 00Opa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4yyKOB, PpEIICHUE SKCIEPUMEHTAIbHBIX 3a1ady 1o TeMe «Pacro3HaBaHue
IIJJACTMACC U BOJIOKOH).

PacuyérHble 3anaum.

HaxoxaeHue MoJiekyJapHOH (OpPMYJIbI OpPraHUYECKOro COEJUHEHUS 10
MacCOBBIM JIOJISIM  DJIEMEHTOB, BXOJAIIUX B €ro COCTaB, HAaXOXKJICHHE
MOJICKYJIIPHON  (DOPMYJIBI OPTraHUYECKOTO COeAUHEHUsT 1o wmacce (00BEMY)
MPOJYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (macce, 00bEMY) MPOAYKTOB
peakiuyd W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYpHOH (HOpMYJIIbI
OpPraHUYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB HIIM CIIOCOOOB
MOJIYYEHHUsI, ONpPEACIICHUE JOJIU BbIXOJa MPOAYKTa PEaKUUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnupeamMeTHbIe CBA3U.

Peanuzanus MeXIpeaMETHBIX CBI3€U IIPU U3YUYEHUU OPraHUYECKOW XMMHUU B
10 kmacce oOCyIIECTBISIETCA 4YeEpe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHSATUM, TaK W TMOHATHM, TPUHATHIX B OTACJIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0111e eCTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
TEOpUsl, 3aKOH, aHajdu3, CHUHTE3, KiaccuduKalus, HaOIIOJEHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJIEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKya,
HPHEPreTUYECKUd YpPOBEHb, BEILECTBO, TEJI0, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PU3MYECKHE BEIMYMHBI, €IUHUIIBI MU3MEPEHUsl, CKOPOCTb, JHEPIHUs,
Mmacca.

buonorusa: «merka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, MeTaboIn3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA W TETepOTPODHBIA TUI TUTAHUS, OpOKCHHE,



doTtocuHTe3, nbIXaHHWE, OENTKU, YIJIEBOABI, >KUPBI, HYKIECHHOBBIC KHUCIOTHI,
(epMEHTHI.

['eorpadus: nonesHble UCKONIaeMble, TOIIUBO.

TexHonorust: MNUIIEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOTO IHUTAHMA,
MOIOIIIUE CPENICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBHIASI K HEOPTAHUYECKAS XUMMUSI

Teoperuyeckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siAep. XUMHAYECKUM 3iieMeHT. M3oTonbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB, KBAaHTOBBIC UHCIIA. DHEPreTHUYECCKHUE YPOBHU H
noAypoBHHU. AToMHBIC opOuTanu. Kinaccudukamuss XuMU4ecKuX 3JIEMEHTOB (S-, p-,
d-, f-amementsl). PacmpeneneHne 53IE€KTPOHOB [0 AaTOMHBIM — OPOUTAIISIM.
DJIEKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHHM, DJICKTPOHHbIE KOH(PUTYpaIlM HMOHOB.
DIIEKTPOOTPUIIATEIIBHOCTD.

[Tepuonnueckuii 3akoH U Ilepuognyeckas cucTeMa XUMHYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CBs3b nepuognyeckoro 3akoHa u llepmoamyeckoil cucteMbl
XAMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpHUeW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHUUECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
MPOCTBIX M CJIOXKHBIX BEHIECTB IO TpylmnmaM | IepuojaM. 3HAuYCHUe
nepuoanueckoro 3akona /.M. Menzaeneena.

XumMuueckass CBsA3b. Buapl XUMHYECKOM CBS3M: KOBaJCHTHas, HWOHHAsi,
MeTajndyeckas. MexaHu3mbl 0Opa3oBaHUs KOBAJEHTHOM CBSI3U: OOMEHHBIM H
JIOHOPHO-AKIENITOPHBINA. DHEprus U JynHa cBs3u. [[oasapHOCTD, HANTPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOM CBsi3u. KpaTHble cBA3u. Bomopoanas CBs3b.
MexmoneKyasapHbIe B3AaUMOCUCTBUSL.

BaneHTHOCT, M BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOMH
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOSCHHUEM (Ha MpUMEpe COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeuHeHUsX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeib, JMIaHAbl. 3HAYE€HHUE KOMIUIEKCHBIX COCIUHECHUH.
[ToHsAiTHE O KOOPAMHALIMOHHON XUMHUHU.

BemectBa  MOJEKYJAPHOTO UM HEMOJIEKYJSIPHOTO  CTpOCHUsA.  THIb
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOKCTBA BEILIECTB.

[Tonsitue o nucnepcHbix cucremax. Mctunueie pactBopsl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CnocoObl BBIpaKEHHUsSI KOHIICHTPAIlUU PacTBOPOB:
MaccoBasi J0Jisl BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHLIEHTpauus. HacblllieHHbIE U
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHCTaIoruaparsl.



Knaccudukanus n HOMEHKJIaTypa HEOPTAaHUYECKUX BEIIECTB. T pUBHAIbHBIC
Ha3BaHUSI OTJICTbHBIX MPEICTABUTEICH HEOPTaHUUYECKUX BEIECTB.

Knaccudukanuss XuMHYECKHX peakiuii B HEOPTAaHUYECKOW M OPraHMYECKOM
XUMHUHU. 3aKOH COXPAHEHHSI MAacCChl BEIIECTB; 3aKOH COXPAHEHHUS U IPEBPALLCHUS
DHEPTUU MPU XUMHUUYECKHUX peakiusax. TemnoBbie 3PGeKThl XUMUUYECKUX PEAKIIUM.
TepMoxumMuyeckue ypaBHEHUS.

CKOpOCTh XMMHYECKOW pEaKInH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOpOB.
['oMOreHHbIE U TETEPOTEeHHbIE peaknu. KaTtanu3 u kaTanu3aTopsl.

OOpatuMble 1 HEOOpaTUMbIE peakini. XUMU4eckoe paBHoBecue. KoncranTa
XUMUYECKOT0 paBHOBecHs. DaKTOphI, BIUSIOIMIME HA IMOJOKEHHE XHUMHUYECKOTO
pPaBHOBECHS: TEMIIEpaTypa, IaBJICHUE U KOHIEHTPAIMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunuun Jle Hlarense.

Dnektponutuueckass aucconuanusi. CuiibHble H  ciaOble  AJIEKTPOJIUTHI.
Crenenp auccouuannu. Cpena BOIOHBIX pPacTBOPOB: KHUCIOTHAs, HEWTpaJbHas,
nienouHas. Bomoponusiii mokazatens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMeEHa.

OKUCITUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu.  CTEneHb  OKHUCJIEHUA.
Oxkucnurenb W BOCCTaHOBUTENb. lIpoliecChl OKUCIEHUS KW BOCCTAHOBIICHUS.
BaxHelmme OKHCIMTENIM W BOCCTAHOBUTEIW. MeETOJ SJIEeKTpOHHOIro OaiaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHMsI BEIIECTB M WX MPEBPAILCHUI:
pa3lioKEHHWE MEePOKCUIa BOJAOPOJAa B NPUCYTCTBUU KaTaau3aTopa, MOJEIU
KPUCTAJUIMUECKUX PEHIETOK, MPOBECHUE PEaKIUii HOHHOTO 0OMEHa, ONpeICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO MHAUKATOPOB, W3YUYEHHE BIIUSHUS PA3TUUHBIX
(akTOpOB Ha CKOPOCTb XHWMHUUYECKOM PpEAKIMU U TOJOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heoprannuyeckasi xumus.

[lonoxenne HemeraisioB B llepmogmueckonn cucremMe XHUMHUYECKHX
anemenToB [[.U. MenneneeBa u 0COOEHHOCTH CTPOCHHSI UX aTOMOB. DU3MYECKHE
CBOICTBa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (HA MPUMEpPE KUCIOPOa, CEpPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenne, ¢usnyueckne M XUMUYECKHE CBOWCTBA: PEAKIIUU C
MeTaJJlaMd M HEMETalUlaMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ wapunbL.
TONIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxknenue B mpupoie, CIOCOObI MOMy4YeHUs, GU3NUECKHEe U
XAMHUYECKUE CBOMCTBA. [ aoreHoBomopoAsl. BaxHenmme KUCI0poacoaepKaline
COEIMHEHUS TaJoreHoB. JlabopaTopHbIe W MPOMBINUIEHHBIE CIIOCOOBI MOTyUYEHUS
rajaoreHoB. [I[puMeHenne rajoreHoB 1 UX COeIMHEHUN.



Kucnopon, o3oH. JlabopatopHble U OPOMBIIIJIEHHBIE CIOCOOBI MOJTYYEHUS
Kkuciopoaa. Ou3nueckue U XMMUYECKHE CBOWCTBA U MPUMEHEHUE KHUCIOpOoaa U
030Ha. OKCUABI U IEPOKCHIBI.

Cepa. Haxoxpaenwe B mnpupoje, CIOCOObI MOdy4YeHHUs, (UIUUYECKUE U
xumuueckue cBouctBa. CepoBopopon, cyiabduabl. Oxcun cepwi(1V), okcun
ceprl(VI). CepHucras u cepHast KUCIOTBI U uX coidu. OCOOEHHOCTH CBOICTB
CEpHOM KUCIOTHI. [[puMeHeHne cepsl U €€ COeUHEHU M.

A3zor. HaxoxjeHue B MpUpOJE, CIOCOObI TMOJYy4EeHHS, (QU3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMUAK, HUTpUAbL. OKCUIbI a30Ta. A30THUCTast U a30THAas
KHCJIOTHI U UX coti. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHL. [IpuMeHeHue azora
Y €r0 COeIMHEHHI. A30THBIE YI0OpEHUSI.

®ocdop. Haxoxaenue B mnpupoje, CnocoObl MOMydeHUs, (U3UYECKHE U
xumudeckue cpoiictBa. dochunst u dochun. Oxcunbl pocdopa, docdopHas
kucinota u e€ comu. Ilpumenenue Qocdopa u ero coenunenuit. dochopubie
ya0OpeHus.

Yraepona, HaxoXJIeHWE B HpupoAe. AJUIOTPONHBIE  MOJIU(PUKAIIH.
dusznueckue W XUMHUYECKHME CBOMCTBa TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcun yriuepoxaa(ll), oxcun yranepona(lV), yronbnas kuciora u eé
colii. AKTUBUPOBAHHBIN YTroiyib, ancopOius. DysmiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOku. [IpuMeHeHne mpoCThIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJOM, U €r0
COCJIMHEHUM.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOdydeHus, (pusndeckue u
xumuueckue cpoiictBa. Oxcua kpeMuusi(1V), kpeMHHEBas KUCIIOTA, CUIIMKATHI.
[IpuMeHeHue KpeMHHUs U ero coeaquHeHnil. CTeKII0, ero MoiayyeHne, BUIbl CTEKIIA.

[Tosnoxxenne metaninoB B Ilepuoanyeckor CUCTEME XUMUUYECKUX BIJIEMEHTOB.
OcoOeHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaioB. OOmue
dbusndeckue cBocTBa MeTawioB. [IpuMeHeHHe MeTaluioB B OBITY UM TEXHUKE.
CruiaBbel METAILIOB.

DJIEKTPOXUMHUUECKUNA PsAJl  HampspkeHui  MetauioB.  OOmme  crnocoObl
MOJTYYEHHUS METaJUIOB: TUAPOMETAILTYPIrus, MAPOMETAJUTYPIus,
anexkTpomeramtyprusi. Ilonstue o koppo3uu MeTtawioB. CrocoObl 3alIUTHl OT
KOPPO3HH.

O6mas xapakrepuctuka metamwioB |A-rpynmer [lepuoandeckoit cuctembl
XUMUYECKUX DJIeMEeHTOB. Harpuii u kanuil: noiiydeHue, QuU3MYECKHEe U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCTUHEHUM.

OOmas xapakrepuctuka MetamuioB |IA-rpynmsr Ilepuoguyeckoil cucTemsl
XUMUYECKUX JJIEMEHTOB. MarHuii W KalmblUui: TojdydeHue, Qusndeckue W
XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE IMPOCTHIX BEIIECTB M HX COCAUHEHUH.
XKéctkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS!.



AnroMuHU: nosydyeHue, Gu3ndeckKue U XUMUIECKHE CBOMCTBA, MPUMEHEHHE
IPOCTOTO BEIIECTBA M €ro CcoeauHeHwi. AMQOTepHbIe CBOWCTBA OKCHAA U
TUAPOKCH]IA ATFOMUHUS, THIPOKCOKOMIUIEKCHI ATFOMUHHUS.

OOmasi xapakTepucTuka MeTauioB mobounbix mnonarpynn (b-rpymm)
[leproanyeckoi cUCTEMbl XUMUYECKUX 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKAE CBOMCTBA XpOMA M €ro coeAuHeHui. OKCHUIbI U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel U guxpomartsl, HUX
OKHUCIIUTENbHBIE CBOMCTBA. [loyyeHrne u npuMeHeHue Xpoma.

du3znueckue M XUMHUYECKHE CBOWICTBA MapraHila MU €ro COEIWHEHUI.
Baxneiimme coeaunenust wmapranua(ll), wmapranna(lV), wmapranna(VI) u
mapranua(Vll). Ilepmanranat kanusi, €ro OKUCIUTENbHBIE CBOMCTBA.

du3nyeckrue U XMMUYECKUE CBOMCTBA jKeJie3a U ero coeauHeHuil. OKcuipl,
ruapokcusl U conu xenesza(ll) u xenesa(lll). Tlonyuenue u npuMeHeHue xene3a
U €r0 CIUIaBOB.

Ou3nYECKrue U XUMHUYECKHUE CBOMCTBA Meau U €€ coenuHennil. [lomyyenue u
NPUMEHEHUE MEAU U €€ COSTMHEHU.

[MuHk: mosiyyeHue, (U3HUECKHME U XUMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCU/IA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [IpuMeneHue
[IUHKA U €r0 COSAUHEHUM.

DKCIEpUMEHTAIbHBIE METOAbl HM3YyYEHMs] BEUIECTB M MX IHPEBPALLCHUN:
M3yueHue oOpaslloB HEMETAJJIOB, TOpeHue cepbl, (pocdopa, keneza, MarHus B
KHCJIOPOJIe, H3y4YeHUE KOJUleKIuu «MeTamibl W CIUIaBbl», B3aUMOJECHCTBHE
HIEJIOYHBIX U IIEJOYHO3EMEIBHBIX METAJUIOB C BOJAOW (BO3MOXHO HCIIOJIb30BAaHUE
BUJIEOMATEPUATIOB), B3aMMOJICUCTBHE IIMHKA W JKelie3a C PacTBOPAMH KHCIOT U
1IeJI0Yel, KaYECTBEHHbIE PEaKlMi Ha HEOPTraHMYECKUE aHUOHbI, KATUOH BOJOPOJa
U KAaTHOHbl METAJJIOB, B3aMMOJIEUCTBHE TUIAPOKCHIOB ATIOMHHHUS M IMHKA C
pacTBOpaMU KUCJIOT U IIEJIOYEH, pelIeHruEe SKCIIEPUMEHTAIBHBIX 337a4 M0 TeMam
«["anmorensr», «Cepa u e€ coenuHeHUs», «A30T U Gochop U UX COCTUHEHUS,
«Mertanibl TJIaBHBIX HOATPYNI», «MeTamibl TOOOYHBIX MOATPYIID.

XUMUA 4 KU3Hb.

Ponb xumum B o6ecriedeHu yCTOMYMBOTO pa3BUTHs yesnoBeuecTBa. [lonarue
O Hay4YHbIX METOJaX TMO3HAHWS M METOJOJIOTUM HAYyYHOIO UCCIEAOBAHUS.
HayuHble mpuHIUIBI OpraHU3alMi XUMAYECKOTO MPOU3BOACTBA. [[poMbIlIeHHbIE
CHOCOOBI MOTYYEHUS! BaXXHEHIIMX BEIIECTB (HAa MpUMepe MPOU3BOICTBA aMMHAKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbIIIeHHbIE CITOCOOBI TTOJYYEHHs] METANIOB U
CIUTABOB. XMMHYECKOE 3arpsi3HEHHE OKpPYXKAloLEHd CpeAbl U €ro IMOCIEICTBHS.
Ponp xumuu B 00ecrieueHnH 3HEPreTUYeCcKo 0€30IMacHOCTH.

XuMusi © 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpeEnaparoB. Pojb XuMuu B pa3BUTHU MEAULIUHBI.



XuMUsl MHIIK: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbie 100aBku. Ponb xumuu B
o0ecriedueHnH HIEeBOi 0e30MacHOCTH.

Kocmernueckue u mapdromepnsie cpeactBa. beitoBas xumusa. I[lpaBuna
0€301aCHOr0 MCIIOJIb30BaHUS IIPENnaparoB OBITOBOM XUMHM B IOBCEJHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BaKHEUIINE CTPOUTENbHBIE MaTepuaibl (LIEMEHT,
0eTOH).

XuMus B CebCKOM X03siiicTBe. OpraHudeckre U MUHEpaJbHbIEe y100pEHMUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTEpHaJIbl, KPACKH, CTEKJIO, KEPaMHMKa.
Marepuansl 1t 251eKTpoHuKd. HanoTexHomorum.

Pacuérnbie 3anaum.

Pacuérel: mMaccel BeniecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BELIECTBa, Macce WM O0OBEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAaKIMU BEIIECTB,
Macchl (00bEMa, KOJMMYECTBAa BEILECTBA) MPOAYKTOB pPEAKIUH, €CIM OAHO U3
BEILLECTB HMMEET IpUMECH, Macchl (00bEMa, KOJIMYECTBAa BEILECTBA) MPOAYKTa
peaKkiuy, €CIM OJHO W3 BELIECTB JAaHO B BHUJE pPAcCTBOpa C ONPEAECIEHHOU
MAaCCOBOM JI0JIE PACTBOPEHHOTO BEIIECTBA, MAaCCOBOW [JOAM W MOJSIPHOM
KOHIICHTPALlMM BEIECTBA B PACTBOPE, JOJM BbIXOJA IIPOAYKTAa PEAKLHUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnupeamMeTHbIe CBA3U.

Peanuzanmst MEXNpeAMETHBIX CBA3€d MNpU  U3yYeHUH oOumier u
HEOpraHn4eckoil XumMuu B 11 Kitacce ocylecTBIisIeTCs 4epe3 UCMOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK U MOHITUNA, IPUHATHIX B OTEJIbHBIX
IIpeAMETax eCTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBINH (DaKT, TUIIOTE3A,
TEeOpHUsl, 3aKOH, aHaJIU3, CUHTE3, Kiaccudukanusi, NepUOJUIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJAEIUPOBAHUE.

dusuka: Marepus, MHUKPOMHUDP, MAKpPOMHp, AaTOM, OIJIEKTPOH, IIPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPTrETUYECKUIN YPOBEHb,
BELIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHME BEIECTBA, HJCaJIbHBIA Ta3,
(bu3nYecKre BEeIMUNHBI, €IMHULIBI U3MEPEHUs1, CKOPOCThb, YHEPTHS, Macca.

buonorus: kieTka, opranusm, dKocuctema, ouocdepa, MmetaboInU3M, MaKpo-
U MHUKPORJIEMEHTBI, O€JIKH, KUPBI, YTIEBOIbI, HyKICUHOBbIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IIOTOK DHEPIUU B DKOCUCTEMAX.

['eorpadusi: MUHEpalibl, TOPHbIE TOPOJbI, MOJIE3HBIE NCKONIAEMbIE, TOILIUBO,
peCcypchl.

TexHOJIOrusA: XUMHUYECKash MPOMBILIEHHOCTh, METAJLIYPrUs, CTPOUTEIbHbIE
MaTepUalIbl, CEIIbCKOXO35MCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
(dapmaneBTHUECKas IIPOMBIIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHUYECKUX



nperuaparoB, MPOU3BOACTBO KOHCTPYKHMOHHBIX  MAaTCpHAIOB, SJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOI'NH.



[IVNIAHUPYEMBIE PE3VJIBTATBI OCBOEHW A ITPOT'PAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUM C CHCTEMHO-AESATEIBHOCTHBIM IOJXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS IMpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETrO
oOmiero o00pa3oBaHUsl BBIJIEICHBI CIEAYIONIME COCTABJISIONIME: OCO3HAHUE
OOYYaIOIIMMUCS POCCHMCKON TPaXTAHCKONW HWIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAaMOOIIPE/ICTICHUIO; HATMYUE MOTUBAIIMM K
OOy4EeHHIO; TOTOBHOCTH M CIHOCOOHOCTH OOYYaroluXcsi PYKOBOJCTBOBATHCA
OPUHATBIMA B OOIECTBE TpaBWJIAMH M HOPMaMH TIOBEJCHMs; HaJIUYUE
MIPABOCO3HAHUS, SKOJIOTUUECKON KYJIbTYpPbl; CHOCOOHOCTh CTABUTH LIEJIU U CTPOUTH
YKW3HEHHBIE TIIaHBI.

JInyHOCTHBIE peE3yNbTaThl OCBOCHUS TMpeaMeTra «XUMHUSD» OTpaxkaroT
c(hOpMHPOBAHHOCTh OIbITA TO3HABATEIBHOWM M MPAKTUYECKOW JESATEIHHOCTU
oOy4JarmIuXxcs B MPOIECCE peaan3aiuu 00pa3oBaTebHOMN NS TEIbHOCTH.

JIuyHOCTHBIE peE3yJibTaThl OCBOCHUSI MpeaMeTra «XUMHUSD» OTpaxkaroT
c(hOpPMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW U TMPAKTUYECKON JEATEIbHOCTH
oOydJaromuxcs B MPOIECcCe peanu3alud 00pa30BaTeIbHON JESTEIHHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOT0 BOCIIMTAHMS .

OCO3HaHMsI 00YUYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBaKEHHUS K 3aKOHY U MIPABOIOPSAKY;

NPEACTABICHUSI O COLUMAJIbHBIX HOPMax U MpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX M MO3HABATEIbHBIX 3314, BBHIOJIHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W NPUHUMATh MOTHBBI, HAMEPEHUA, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMYHBIX BUJIOB yUeOHOU IEATETLHOCTH,

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOIO OTHOILIEHHS K HWCTOPUYECKOMY W HAyYHOMY HACIIEIHIO
OTE€YECTBCHHON XMMUH;

YBaXKEHHSI K MPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUUECKOTO
NPUIOKEHUSI XUMHUM, OCO3HaHUSA TOTO, 4YTO JAaHHBIE HAYKU €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAaOJIOJEHUM, KPOIMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  TOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



WHTEpEeCca M TMO3HABATEIbHBIX MOTHBOB B IMOJYYE€HUH M MOCIEIYIOIIEM
aHanm3e MHQOPMAIMK O MEPEIOBhIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMU, CB3aHHBIE C XUMUUYECKUMU SIBJICHUSIMU,
U NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IMOBEJCHUE U IOCTYNKH CBOUX TOBAPHUILEH C
MO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS IMOCIEACTBUIMA
MOCTYTIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbA

NOHMMaHUsl LEHHOCTEH 370poBoro u Oe3omacHoro oopasza KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3]I0POBBIO;

coOyrofieHus TpaBwil Oe3omacHOrO oOpalieHusi ¢ BEHIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HHU, B TPYAOBOU NESITENBHOCTH;

NOHMMAHHUS 1EHHOCTH MPaBUJI WHIUMBHAYaJbHOTO M  KOJUIEKTUBHOTO
0€30I1acHOr0 MOBEACHHS B CUTYalUSIX, YTPOXKAIOIINX 370POBbIO U KU3HU JTIO/ICH;

OCO3HAHMSI TIOCJICICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHHUS);

S) TPyA0BOI0 BOCIIUTAHMS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKOM
NeATEeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JIpYrUX  BHUIAX
NeSTEeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PpEIIEHUWU TMPAKTHUYECKUX 3a]ad
COIMAJIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbI);

UHTEepeca K MPaKTUYECKOMY M3YyUeHHUI0 Mpodeccuii pa3InyHoro poaa, B TOM
YuCJIe Ha OCHOBE MPUMEHEHHUsI MIPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXEHHUS K TPYAY, JIOJIAM TPpyAa U pe3ysibTaTaM TPYI0BOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUIYIBHOW TpaeKTOpUU
oOpazoBaHus, Oyaymielt mpodeccuu W peanu3anui COOCTBEHHBIX >KMU3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JI0rN4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKH LEJIECO00Pa3HOro OTHOLIEHHS K MPUPOAE KaK HCTOYHUKY
CYILLECTBOBAHHUSI )KU3HU Ha 3eMJI€;

MOHUMAaHUS TJIOOATBHOTO XapakKTepa HKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOJHOM U COLUATIBHOM CPENBL;



OCO3HAaHUS HEOOXOAMMOCTH WCIOJIb30BAHUSL JIOCTMXKEHHN XUMUM JJIs
pELICHUS BOPOCOB PALMOHAIIBHOTO MPUPOAONIOIb30BaAHHK A

AKTUBHOIO HENPHUSTUA JICUCTBHM, MNPUHOCAIIUX BpPEd  OKPYKAIOLIEH
OPUPOAHON Ccpefie, YMEHHUS MPOTHO3UPOBATH HEOIAronpusITHbIE SKOJOTUYECKUE
MOCJEACTBUSA MPEAINPUHUMAEMBIX IEUCTBUHI U NMIPEAOTBPAIIATH UX;

HAJIMYXS PA3BUTOTO SKOJOTMYECKOTO MBIIUIEHUS], SKOJIOTUYECKON KYIbTYPHI,
OTbITa NEATENbHOCTH JKOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMH B ITO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMAIBHOM
MpPaKTUKE, CHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HUICOJIOTUU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAyKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMAaHUSl CHeUU(PUKA XUMUM KaK HAyKH, OCO3HaHMsS €€ PO B
GbopMUPOBAHMU PAIMOHATBHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUM IIEJIOCTHOIO
MpeACTaBIeHUs] 00 OKPY’KAIOIEM MHUPE KaK O €IMHCTBE MPUPOJILI U YellOBEKa, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEM U PEIICHUU MNpoOJIeM COXpaHEHUS
IIPUPOJHOTIO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUBUJIM3AlAN: B €€ TYMaHHCTUYECKOM HANPaBICHHOCTH W BAXKHOM pPOJM B
CO3/JaHUM HOBOW 0a3bl MaTepHATBHOM KYJIbTYpPhl, B PEIICHUH TI00ATBHBIX
poOJieM yCTOMYMBOTO PAa3BHUTHS YEJIOBEUYSCTBA — CBHIPHEBOHM, IHEPIETHUCCKOM,
MUIIEBON M DKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEAUIIMHBI, 00€CTICUeHUN
YCIIOBUM YCHEIIHOTO TPYJa U IKOJIOTHUECKH KOM(POPTHOM KU3HU KaXJAOT0 4YiIeHa
00IIIeCTBa;

€CTECTBCHHO-HAYYHOM TI'pPaMOTHOCTH: TIOHMMAHHUSl CYIIHOCTH METOAO0B
MO3HAHUS, WCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh
MOJTy9aeMbIe 3HAHUSI JIJISl aHAIHM3a W OOBSICHEHUS SIBJICHUI OKPYKAIOIIETo MUpa U
MPOUCXOJIAIINX B HEM U3MEHEHUM, YMEHUS JieJIaTh 00OCHOBAHHbBIC 3aKJIFOUCHUS HA
OCHOBE HayyHbIX (DaKTOB W HMEIOIIMXCS JaHHBIX C IENbI0 IOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus npooyieM B peaibHbIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K O3HAHUIO, UCCIEA0BATENBCKON IEATEIIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY I[IOJYyYECHHIO HOBBIX 3HAHMM MO XUMUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B Pa3IUYHBIX chepax mpodhecCHoHATHHOU
NEATEIIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIe pe3yIbTaThl OCBOCHUSI TPOrpPaMMbl IO XUMHUM Ha YPOBHE
CpellHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble IS (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarouIuXcs
MEXIMCIUILUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYUHbIEC MOHSATUS, OTPAXKAIOIINE
IEJTOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U cneuupuKy METOJI0OB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHUs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbId (PaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEA0BaHNE, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIC yueOHbIEe NEUCTBUS (IMO3HABATENIbHbIC, KOMMYHUKATUBHbIC,

PETYJISITUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUIMOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOW KOMIETEHIIMU 00y4JaroIuXcs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BaTh OCBOEHHbBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHBIC yueOHbIE
JICVCTBHS B O3HABATEILHON U COIMAIIBHON MPAKTHUKE.

MerarnpeaMeTHbIE PE3yIbTaThl OTPAXKAOT OBJIAJCHHUE YHHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABaTEIbHBIMH, KOMMYHUKATHBHBIMH U  PETYJISTHBHBIMU
JEUCTBUSIMH.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE T1eHCTBHS

1) 6a30Bble JJOruvyeckKue JaeicTBusi:

CaMOCTOSITeNIbHO  (OpMYJNIMpOBaTh M aKTyaJu3UupoBaTh  IpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPENeNATh 1eJU JACATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH UX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACSITEILHOCTH C TOCTABIEHHBIMU LIEJISAMU;

HCIOJIb30BaTh TMPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIICHHUS:
BBIJICJISITh XaPAKTEPHBIC MPU3HAKUA TOHSITUH U YCTaHABJIMBATh UX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHATUS JIJI1 OOBSICHEHUS OT/ACJIBHBIX (PaKTOB U
SIBIICHUIM;

BEIOWPATh OCHOBAaHUS W KPHUTEPUU JUISI KIAaCCU(UKAIMKA BEIIECTB U
XAMHUYECKUX PEAKIIUM;

YCTaHABIMBAaTh MPUUYMHHO-CIICICTBEHHBIE CBA3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXJeHHS (MHIYKTUBHBIE, JEIyKTUBHBIE, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYMS B PACCMATPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOIBI U 3aKIIFOUCHHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCMOJIb3YEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIECINIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPECTABICHUS — XUMHYECKUN
3HaK (CHMBOJI) JJIEMEHTa, XHMH4YecKas ¢GopMmysa, YpaBHEHHWE XHUMHYECKOU



peaknuy — TPU PEIICHUH YYEeOHBIX ITO3HABATENBHBIX W MPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJICIBHBIE MPEICTABICHUS /IS BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYCCKUX PEAKITUH.

2) 0a3oBbIe McCiIe0BaTEIbCKHE 1eHCTBUSI:

BJIaJICTh OCHOBAaMH METOJIOB HAayYHOTO ITO3HAHUS BEIIECTB M XHMHYECKUX
pEeaKInii;

(bopMyIMpOBATh IETW U 33a]1a4U UCCIIEIOBAHNUS, NCIIOIH30BATh ITOCTABICHHBIC
U CaMOCTOSITEIBHO C(OPMYIMpPOBAHHBIE BOMPOCHI B KadecTBE HWHCTPYMEHTA
MO3HAHMSI U OCHOBBI i (DOPMHUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXKJICHUN;

BJIAJCTh HAaBBIKAMH CAMOCTOSTEIBHOTO IIAHUPOBAHUS W IPOBEICHHUS
YYCHHYCCKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOIATh 32 XOI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3yibTar, (OpMYIUpOBATH
0000111eHUS U BBIBOJIBI OTHOCUTEIILHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIECIOBAHNUSA,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJICIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOH HCCIIEeNOBATECIBCKOH W IIPOCKTHOU
NEATETLHOCTH, TPOSIBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIEHOMY
MOWCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a7a4y, MPUMEHEHUIO PAa3THMYHbIX
METOJIOB ITO3HAHMSI.

3) paboTa ¢ uHpopmMaumeii:

OPHUCHTHUPOBATLCA B PA3JIMYHBIX HCTOYHHKAX WHPOpMauKu (HAYIHO-
MOMyJIsipHAsl JIUTEpATypa XHUMHYECKOTO COJEpXKaHUs, CIPaBOYHBIC IOCOOMS,
pecypcbl MHTEepHETa), aHanu3upoBaTh WHGOPMAIIMIO PA3IUYHBIX BUIOB U (HOpM
MpPE/ICTaBICHNUA, KPUTUYECKU OIICHUBATh ed JIOCTOBEPHOCTH u
HEMPOTUBOPEYHBOCT;

(bOopMyIMpOBaTh 3aMpPOChl U MPUMEHSTh Pa3IMYHBIE METOABI NPH MOUCKE U
orbope wuHPOpMAIMKH, HEOOXOAUMON JUIsI BBINIOJHEHUS Y4YeOHBIX 3aaad
OIPEIEIIEHHOIO TUIIA;

pUOOpETaTh OMBIT HCIIOJIL30BaHUS HWH(POPMAITMOHHO -KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U PAa3JINIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTHMaJIbHYI0  (opMy  mpeacTaBieHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOTUIIBI, PUCYHKH U APYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEICTBAa mpu padbore ¢
XAMHYECKON WH(pOpMamme: MPUMEHITh MEeXNpeaMeTHble ((PU3ndYecKue u
MaTeMaTHYECKHe) 3HAKU U CUMBOJIBI, (POPMYJIbI, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJMYCCKUC CPCACTBA HATI'TIAJHOCTH.

KoMMmyHHKaTHBHBIE YHHBeEPCcaJIbHbIEe YdeOHbIe 1eiicTBUS:



3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY}KIIaGMOﬁ TCMBI B XO0JC JHUajJIora W/ M
AUCKYCCHH, BbICKA3bIBATH UICH, (bOpMy.]'II/IPOBaTI) CBOU IIPCHIOKCHUA
OTHOCHUTCIBbHO BBIITOJIHCHUSA HpGI[J'IO)KGHHOfI 3agaduiu,

BBICTYIIaTh C IPE3CHTAIMCH pPEe3ybTaTOB IMO3HABATEILHOW JESITEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHITIOJTHCHHH
XUMHYECKOTO KCIIEPUMEHTA, MPAKTUUIESCKONH paOOThI MO UCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIICCTB, pPeaM3alliid Y4eOHOT0 MPOEKTa, U (hOPMYIUPOBATH BBIBOIBI
10 PE3yJIbTaTaM IIPOBEIEHHBIX HCCJICIOBAHMHA IyTEM COTJIACOBAHHUS ITO3MIIMKA B
X0J1e 00CYKJIeHHSI 1 OOMEHA MHEHUSMHU.

PeryasiTuBHbIC YHUBepCAJIbHbIC YUeOHbIE IelCTBHS:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
JEATENIbHOCTh, Ompesenss €€ LelIu MU 3aJadd, KOHTPOJHUPOBAaTh M MO MeEpe
HEOOXOMMOCTH KOPPEKTUPOBATh TMpEUIaraéMblil  aNrOpuTM JEHCTBUN TMpU
BBITIOJIHEHUUA YYE€OHBIX M UCCIIENOBAaTEIbCKUX 3ajad, BbIOMpaTh HauOolee
3G (}EeKTUBHBIN CcrMOCO0 HX pemIeHHs ¢ Y4€TOM MOJYy4YEHHsS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBJIATh CAMOKOHTPOJIb JCATEIBPHOCTH Ha OCHOBE CaMOaHald3a W
CaMOOIICHKH.

INPEJMETHBIE PE3YJIBTATHBI

[IpeaMeTHBIC pe3yIbTaThl OCBOSHHUS ITPOTrpaMMBI IO XMMHH Ha yriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpPEJHEro oO0Iero oOpa30BaHHS BKIIOYAIOT CHEIH(PUICCKHE
JUTSL y9eOHOTO0 mpeaMeTa « XUMHUS HayIHbIC 3HAHWS, YMEHHUS U CITOCOOBI ICHCTBHIM
110 OCBOCHHIO, MHTEPIIPETAIIMN U IIPEOOPA30BAHUIO 3HAHHMA, BUIbI JACATCIHBHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHWIO 3HAHWW B PA3IMYHBIX YYCOHBIX
CUTYaIHsIX, a TAKKE B PEATbHBIX KU3HCHHBIX CUTYAIHSIX, CBI3aHHBIX C XUMUEH. B
nporpaMMe ITI0 XHMHH TPEIMETHBIC pe3yJabTaThl TPEJACTABICHBI IO T0JaM
U3YYCHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOCHHS Kypca «Opranuueckas XUMHs»
OTpaXkaror:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUI: O MECTe W 3HAYCHWU OPTaHHMYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ pOJu B OOECIEUEHUH YCTOMYUBOIO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM SKOJOTUYECKOM, IHEPTEeTUUECKON U



NUIIEBON 0€30MacCHOCTH, B PAa3BUTHUM MEIULIMHBI, CO3JaHWH HOBBIX MaTEPHUAJIOB,
HOBBIX MCTOYHUKOB SHEPIuH, B o0ecrieueHuu pPaMOHAIBHOTO
IPUPOJIOTIONB30BaHMS, B (POPMHUPOBAHUM MHPOBO33PEHHUS U OOMICH KyJIbTYpHI
YelioBeKa, a TakKKe OHKOJIOTMYECKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJTHON CPEJIE;

BJIAJICHUE  CHCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAOIIME MMOHATUSA — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
obojiouka aroma, S-, P-, d-aToMHbIe OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alUsi AaTOMHBIX OpOWTalel, HOH, MOJEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEPOAHBIN CKENET, PYHKIIMOHAJIbHAS
rpynna, pajgukai, CTPYKTypHble GopMyibl (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHbIE), HM30MEpHsl CTPYKTypHass W MPOCTPAHCTBEHHas (reoMeTpuyeckKas,
ONTUYECKAs)), H30MEPHI, TOMOJIOTHYECKUH PsAL, TOMOJIOTH, YIJIEBOJOPOIBL,
KHCJIOPOJ- U a30TCOJAEPKAILME OPraHUYECKUE COEAMHEHHS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akon J[. W. MenpneneeBa, Teopusi CTPOEHUS OpPTraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS
W TpEBpalICHUs] SHEPIMM NP XUMUYECKHMX pPEaKUUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKALIUE B OCHOBE
NOHUMAaHUSl TPUUYUHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBIICHUM; MPEJACTABICHUS
O MEXaHM3MaxX XHMHUYECKHX pEaKUHi, TEPMOAMHAMHUECKUX MU KUHETUYECKHUX
3aKOHOMEPHOCTSX UX IPOTEKAHMs, O B3aUMHOM BJIMSIHUM aTOMOB U T'PYIIII aTOMOB
B MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbIN 3 dexTrl, opuentantsl | u Il pona);
(aKTOJOTMYECKHUE CBEIECHHUS O CBOWCTBAX, COCTAaBE, MOJYYEHHH U O€30MMacHOM
UCIIOJIb30BAaHUU BAXKHEUIIUX OPraHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU
JNEATEIbHOCTH  4YEJIOBEKa, OONIMX  HAy4HbIX [PUHLWNAX  XHUMHYECKOIO
IPOM3BOCTBA (HA PUMEpE MPOU3BOJICTBA METAHOIA, IepepaboTKu He PTH);

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEpHbIE MPU3HAKH MOHATHMA,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOIIME MOHSTHUS IPU
OIIMCAHUM COCTAaBa, CTPOEHUS U CBOVWICTB OPTaHUYECKUX COCIUHEHUM;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCITIOJI30BaTh XMMUYECKYI0 CHUMBOJIMKY JUIsl COCTABJICHHSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) POPMYII OPTaHUUECKHUX
BEILIECTB;

COCTaBJISITh YPaBHEHUS XMMHUYECKUX PEAKUUU M PACKPbIBATh MX CYIIHOCTB!
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMl  MOCPEJICTBOM  COCTAaBJICHHS
AIIEKTPOHHOTO OajaHca JTHX peaklUuid, peakuuid HOHHOTO OOMeHa MyTEM
COCTaBJICHUA UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;



U3rOTaBIMBATH MOJIEIHN MOJIEKYJI OPraHMYE€CKUX BEIIECTB IS MILTIOCTPAIIH
UX XMMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTaHABIMBATH MPUHAIJICKHOCTh HU3YUCHHBIX
OpraHMYECKUX BEIIECTB MO HUX COCTaBy MU CTPOCHUIO K ONpeeIEHHOMY
KJIacCy/Tpynne COEAMHEHWM, JaBaTh WM Ha3BaHUS 10 CHUCTEMAaTHYECKOU
Homenkinarype (IUPAC) u mpuBOIUTH TpUBHANBHBIC HA3BAaHUS ISl OTIEIBHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3TWJIEH, alleTUIIEH, TOIYOJI, TJIUUEPHH,
ATWICHIJIMKOJb, (eHOoJ, (QopManbAerul, aneTalibIerui], AaleTOH, MypaBbHUHAS
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJIEMHOBAS, TAJIbBMUTHHOBAS KUCJIOTHI,
IJIMLUH, aJJaHUH, MalbTo3a, (PPyKTO3a, aHUJIUH, JUBUHUI, U30IPEH, XJIOPOMIPEH,
CTUPOJ U JpYyTHe);

cOpPMHUPOBAHHOCTh YMEHHUSI OINPEACTATh BUA XUMHUYECKOW CBS3H B
OpPraHUYECKUX COEAMHEHUAX (KOBAJIECHTHAss U HOHHAas CBsI3b, O- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUSI TPHUMEHATH TMOJIOKEHUS TEOPUU CTPOCHHUS
opranuueckux BemiecTB A. M. BytnepoBa aJist 00bsiCHeHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa M CTPOCHUS;

cOpPMUPOBAHHOCTh ~ YMEHHUH  XapakTepu3OBaTb  COCTaB, CTPOEHHUE,
¢usznyeckue M XMMHYECKHE CBOWCTBA TUIUYHBIX MPEICTaBUTENICH pa3IUYHbBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKIIOAIKAHOB, aJIKEHOB, aJIKaJUEHOB,
AJIKUHOB, apOMaTHUYECKUX YTJIEBOJAOPOJOB, CIUPTOB, albICTHUIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MMPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMHHOB, aMHHOKHCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JAM- M IOJIMCAXapuioB),
WUTIOCTPUPOBaTh ~ TFEHETHYECKYI0  CBSI3b  MEXAY  HHUMH  YPaBHEHHUSIMU
COOTBETCTBYIOIIUX XHUMHUYECKUX PEAKIUi C WCIOIb30BAaHUEM CTPYKTYpPHBIX
hopmyu;

c(OpPMUPOBAHHOCTh YMEHHS TMOATBEPKAaTh Ha KOHKPETHBIX MpHUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHMYECKUX COSAMHEHUN OT
KPaTHOCTH ¥ TUTA KOBAJICHTHOU CBSI3M (O- U T-CBSI31), B3AUMHOTO BIUSHUS aTOMOB
U TPYMI aTOMOB B MOJIEKYJIax;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIIEBOJOPOTHOTO
Coipbsi (He(Th, TPHUPOJHBIA Ta3, Yroyib), CHOCOOBI €ro mnepepaboTKu u
NPAaKTHYECKOE MPUMEHEHHE MPOTYKTOB MEepepadbOTKH;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CUCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUS — HAOJIOJCHUH, U3MEPEHUHU, MOJEIUPOBAHNHU, DKCIIEPUMEHTE
(peanbHOM M MBICIICHHOM) U YMEHHUS PUMEHSTH 3TU 3HAHUS;

c(hOpMUPOBAHHOCTD YMEHHUS NPUMEHATH OCHOBHBIE oreparuu
MBICITUTENIPHON JIeATENbHOCTH — aHajlu3 U CHHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3ALMIO, BBISIBIICHUE MPUYUHHO-CIICACTBEHHBIX CBA3€U — I U3y4CHUS
CBOICTB BEIIECTB U XUMHUUYECKHUX PEAKLIHM;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBISTH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHSATUSAMM U TIPEJCTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIS
0oJiee OCO3HAHHOTO IMOHMMAaHHUS CYIIHOCTH MaTepUaIbHOTO €JIMHCTBA MHDA,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUU JJii OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOTY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PACUY€Thl MO XUMHUYECKUM
dbopmyliaM ¥ ypaBHEHUSIM XUMUYECKUX PEAKIIUNA C MCIOJIb30BaHHEM (DU3NUECKHUX
BeIMUMH (Macca, OOBEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPH3YIOIIHNX
BEIIECTBA C KOJMWYECTBEHHOM CTOPOHBI: PACYETHI MO HAXOKIACHUID XHUMUYECKOU
dbopMyIibl BEHIECTBA MO HU3BECTHBIM MACCOBBIM JOJISIM XHMHUYECKUX SJIEMEHTOB,
IIPOJIYKTaM CTOpaHMUsl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHAIM3UPOBATh U OIICHUBATH
C IIO3UIHUHA DKOJOTMYECKOW  0€30IIaCHOCTH  IIOCJIEACTBHUSA  OBITOBOH U
MPOU3BOJICTBEHHON JESATEILHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepaboTKoi
BEIIECTB, UCIOJIb30BATh MOJIYYCHHBIE 3HAHUS I IPUHITUA TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUECH;

c(hOpMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIbHO IUIAHUPOBATH U TMPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (TOJIydeHHEe M H3YyUYCHHE CBOMCTB OpPraHUYECKHUX
BEIIECTB, KAYECTBCHHBIC PpPEAKIMU YTIIEBOAOPOJIOB pA3JIUYHBIX KIJIACCOB U
KUCJIOPOJCOJICPKAIMX OPraHMYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTATIbHBIX
33J1ad 110 PACIO3HABAHWIO OPTraHMYECKUX BEIIECTB) C COOJIOJICHHEM TIPaBHII
Oe3omacHOro oOOpalieHHs C BEIIeCTBAaMH W JIAOOPATOPHBIM 000PY/IOBAaHUEM,
dbopmMynIupoBaTh 1€7b MCCJIEAOBaHUSA, NPEACTABIATh B pa3audyHou (opme
pe3yJIbTaThl SKCIIEPUMEHTA, AHAIU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

coOJI0/IaTh TPaBWIIa IKOJOTHYECKH I1€JIeCO00Pa3HOTO MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B IEISAX COXPAHEHHS CBOETO 3/10POBbS, OKPYKAIOUIEH
MIPUPOIHOM CpPEeIbl U JOCTHUKEHUS €€ YCTOMUMBOTO Pa3BUTHS,

OCO3HaBaTh OIMACHOCTh TOKCHMYECKOTO JACHCTBHUS Ha JKUBBIC OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHMMAas cMbIci nmoka3arens [1J1K;

aHAJM3UPOBATH 11€JIECOO00PA3HOCTh MPUMEHEHUSI OPTraHUYECKUX BEUIECTB B
MIPOMBIIIJIEHHOCTU U B OBITY C TOYKH 3PEHUSI COOTHOIIICHHS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIISITh II€JICHANPABICHHBIA TTOUCK
XUMUYECKON MH(GOPMAINK B PA3IUYHBIX UICTOUYHUKAX (HAyYHAs W YIeOHO -HAydHaS
JUTEepaTypa, CpeacTBa MaccOBOW MH(pOpMalu, MIHTepHET U apyrue), KpUTUIECKH
aHATM3UPOBATh XUMHUYECKYIO WH(GOPMAITNIO, TIepepadaThiBaTh €€ U MCIOIh30BaTh
B COOTBETCTBUU C NTOCTABJICHHON y4eOHOM 3aaueii.



11 KUIIACC

[IpenMeTHble pe3yabTaThl OCBOEHMS Kypca «OOm@as v HeopraHuyeckas
XAMUSD) OTPAXkKakoT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTEPUAIBHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSIX W IO3HABAEMOCTH SIBJICHUM MPUPOJABI, O MECTE U 3HAYCHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJid B OOECICUCHUH YCTOMYUBOTO
pa3BUTHs, B PEIICHUH TPOOJIEM HKOJIOTHYECCKOM, HDHEPreTUYECKONW W THUIICBOU
0e30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3JJaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX
MCTOYHUKOB SHEPTUU, B OOCCIEUYEHHM PAIIMOHAIBLHOTO MPUPOJIONOJIB30BaHUS, B
dbopMHpOBaHUKM MHPOBO33pEHUSI M OOIIEH KyJIbTypbl 4eJIOBeKa, a Takke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOU

cpene;
BJIaJICHUE CUCTEMOU XMMHUYECKUX  3HAHMH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArarOue IIOHATUS — XUMHYECKHUU JJIEMEHT, aroM, SAPO aroma,

U30TOIIbI, 3JICKTPOHHAs 000JI0UKa aToma, S-, P-, d-aTOMHBIC OpOHUTAIN, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHUSI aToma, THOpUIM3aIvs aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJIa, BQJIEHTHOCTb, AJICKTPOOTPUIATEIBHOCTh, CTEINEHb  OKHUCIICHUS,
XUMHYECKasi CBsI3b (KOBaJICHTHasl, WOHHAs, METAJUIMYECKasi, BOJOPOJHAs),
KpUCTAJNIMYECKas] pEeIIETKa, XUMHUYECKas peaklusi, pacTBOp, SIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJIUTAYECKAST JUCCOLMAIMS, CTENEeHb JHUCCOIMALINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIWUTENIb, BOCCTAaHOBUTENb, TEIUIOBOU d(PdekT
XAMHUYECKOU PEAKLIHNH, CKOPOCTh XUMUYECKON PEAKLINU, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHUS DIIEKTPOJUTUYECKON AUCCOLMAIMU, MEePUOINYECKUIA
3akoH /(.. MeHneneeBa, 3aKOH COXpaHEHHUsI MACChI BELLIECTB, 3aKOH COXPAHEHUS U
MPEBpPANICHUS] SHEPTUM MPU XUMHUYECKUX PEAKIMAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUM SI3bIK
XUMHUH, MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIIKME B OCHOBE IOHUMAHHMS
OPUYMHHOCTA W CHUCTEMHOCTHM  XMUMHUYECKHX  SBJICHUH;  COBPEMEHHBIC
MPEJCTABICHUSI O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaIMOJIEKYJISIPHOM YPOBHSX; NPEACTABICHUS O MEXAHU3MAX XUMHUYECKHX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETHYECKHX 3aKOHOMEPHOCTSIX  HUX
MPOTEKaHMs, 0 XUMHYECKOM PABHOBECHM, PACTBOpPaxX W JAUCHEPCHBIX CUCTEMAX;
(baKTOJIOTHYECKHE CBEICHHUS O CBOWCTBAX, COCTaBE, MOJYYCHHH M O€30MacHOM
WCIIOJIb30BAaHUU BAXKHEHMIIUX HEOPTaHMYECKHX BEUIECTB B OBITY M MPAKTHYECKOU
NEATEIbHOCTH  YeJOBEeKa, OONIMX  HAyYHbIX  MPUHIUNAX  XHUMHYECKOTO
MPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHbIE MPHU3HAKH TMOHATHIA,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOUIME IMOHSITHUS MPU
ONMMCAaHNUN HEOPTAHUYECKUX BEIIECTB U UX MPEBPAILLICHUII;



c(hOpMHUPOBAHHOCTh YMEHHUSI HCIONb30BaTh XHUMHUYECKYIO CHUMBOJUKY IS
cocTaBieHHs] (QOpPMYyJT BEHIECTB M YPaBHCHMHA XUMHYECKHX  PEaKIIH,
cucremarndeckyro HomeHknarypy (IlUPAC) u TpuBnansHble Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEIATh BAJIEGHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHUSX, BUJ XMMHUYECKOW CBA3M (KOBAJECHTHAs,
VWOHHAs, METaJUIMYEeCKas, BOAOPOJHAsA), TUN KPUCTAUIMYECKOH PEIIETKH
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THMA KPUCTAIUIMYECKOM pPEMIETKH, OOMEHHBIN u
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJEHTHOU CBSI3U;

c(hOPMUPOBAHHOCTh  YMEHUH:  KJIAacCU(PUIMPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIMU [0 PA3JIUYHBIM [IPU3HAKAM (YHUCITY
U COCTaBY pearupymoliux BELECTB, TEIIOBOMY 3((eKTy peakuuu, W3MEHEHUIO
CTENEHEl OKMCIEHUs JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajnu3zaropa u
JIPYTHE); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPUU IS KJIacCH PUKaLUU
M3Yy4YaeMbIX BEIECTB U XUMUUYECKUX PEAKIIMIi;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOANUECKOro 3akoHa /I.
. MenneneeBa 1 I€MOHCTPUPOBATH €0 CUCTEMATH3UPYIOLIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIIUU;

c(hOpPMUPOBAHHOCTh YMEHHUH: XapaKTEpHU30BaTh JIIEKTPOHHOE CTPOECHHE
aTOMOB M HOHOB XUMHUYECKHMX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO NEPHUOIOB
ITepuonnueckonr  cucremsl .M.  MenneneeBa,  HUCHONB3yS  MOHATHUA
«IHEPTreTHYCCKUE YPOBHM», «IHEPreTHYCCKHUE IMOIYPOBHU», «S-, P-, O-aTOMHbIC
opOuTaNIN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUUECKUE COCTOSHHS aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U MX
coequHeHUM 1o mnepuogaM u rpynnaMm llepmommueckon cucremsr J[. .
MeHnneneeBa, BaJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS
UX JJICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMNHCHIBaTH)  OOIIWE
XUMHAYECKHME  CBOMCTBA  BEUIECTB  PA3IMYHBIX  KJIACCOB,  IOATBEPXkKAATh
CYILLIECTBOBAHHE TE€HETUYECKON CBS3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMH C
MOMOILBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHUSI  PACKpPbIBATh CYHIHOCTb: OKHCJIMTEJIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUN MOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OajiaHca
THX peaKklui; peakuuii MOHHOTO OOMEHa MYTEM COCTABJICHUS WX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHUM;  pEaKUMd  THUOPOJIM3a;  pEAKUUU
KOMILJIEKCOO0Opa30BaHUs (Ha pUMEPE THIPOKCOKOMIUIEKCOB LIMHKA U AJIFOMUHUA);



c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTECKAHUS
XUMHUUYECKUX PEaKIUU C YU4ETOM HX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHWMHUYECKON peakiMuu B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TaK)Ke XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS M10]] BIUSHUEM
BHEIIHUX Bo3jekcTBuil (mpuniun Jle [llarense);

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUYECKUE pEaKIuH,
JeXale B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUSI CEPHOM KHUCIOTHI, aMMHaKa,
oOlIue HayyHble TMPUHLMUIIBI XUMHYECKHX TMPOU3BOJICTB; LIEIECO00PA3HOCTD
NPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIIUICHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOLLICHUS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CUCTEMOM 3HAHUNW O MeToAax Hay4dHOTO
MO3HAHUSL SBJICHUU MpUPOAbl — HAONIIOJACHUE, H3MEPEHUEe, MOJEIUPOBaHUE,
HKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU SKCIIEPUMEHTAIIBHOM UCCIEOBAHUH BEILIECTB
U I OOBSCHEHMS XHUMHYECKUX SBJICHHUM, HMEIOUIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JAESTEILHOCTH YEJIOBEKA U B MOBCEAHEBHOM KU3HU,

c(hOpPMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XUMUUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00Jee 0CO3HAHHOTO MMOHUMAHUS MaTEPUATBHOTO €TUHCTBA MUPA;

c(hOPMUPOBAHHOCTh yMEHUS TMPOBOJUTH PACUETHI: C UCIHOJIH30BAHUEM
MOHSATUM «MacCOBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHLICHTPALIMSY,
MacChl BEIIECTBA WM 00BhEMA Ta3a MO0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
i 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB; TEIIOBOTO d(dekTa
peaKiuy; 3HAYECHHUS BOJOPOJHOTO IMOKAa3aTejsl pacTBOPOB KHUCIOT M IIEIOYEH C
M3BECTHOM CTENEHbIO MAMCCOLMAaIMU; Macchl (00BbEMA, KOJMYECTBA BEILECTBA)
MPOJAYKTa PEAKIMU, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAaHO B BHUJE pacTBOpa C
onpeAcaEHHON MacCOBOM 10 pacTBOPEHHOIO BEIISCTBA MJIM JAHO B HM30BITKE
(uMeeT mpUMECH); JIOJAM BBIXOJA NPOJIYKTAa pPeaKlUnH; OOBEMHBIX OTHOIICHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSATENbHO IUIAHUPOBATh U IMPOBOJUTH
XUMUYECKUH  BKCHepuMeHT  (ImpoBeleHHWE  peakiMii  HOHHOro  OOMeHa,
MOATBEPKACHUE KaUeCTBEHHOTO COCTaBa HEOPTaHUYECKUX BEUIECTB, ONPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C MMOMOIIBIO HWHIAUKATOPOB, H3YUYEHUE BIIMSHUS
pa3iMyHbBIX  (PAKTOPOB HAa  CKOPOCTh XUMHUYECKOM peakluuu, perieHue
HKCIIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «Mertamibs»y u  «Hemeramis») ¢
coOJII0IeHHEM TIPaBHII OE30MAaCHOTO OOpAIlEHUs C BEIIECTBAMHU U J1a0OpATOPHBIM
oOopynoBanueM, (HOpPMyIUpOBaTh IIEb HMCCIECNOBAaHUSA, TMPEACTaBIAThH B
pasnu4yHON (QopMe pe3ynbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh W OIICHUBATH WX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHHI: COOTIOATh MPABIIIA MTOJIH30BAHUS XUMUIECKON
MoCyJI0M W 1ab0opaTopHBIM OOOpYJAOBAaHHWEM, OOpAIICHHUS C BEIMIECTBAMHU B
COOTBETCTBHHM C WHCTPYKIHMSIMH II0 BBIMOJHEHUIO JTA0OPATOPHBIX XUMHUYECKHX
OTBITOB, JKOJIOTMYECKH II€JecCO00pa3HOro TMOBEACHUS B ObITY W TPYAOBOU
JESATEILHOCTH B IEJSIX COXpPAHEHUsS] CBOETO 3J0POBBS, OKPYXKAIOIIEH MPUPOIHOM
Cpelbl M JOCTH)KEHHUS €€ YCTOMYMBOTO pAa3BUTUS, OCO3HABATh ONACHOCTH
TOKCHUYECKOI'0 JEUCTBUSI HA KUBBIE OPTraHU3MbI ONPE/IENEHHBIX HEOPTraHUYECKUX
BEIECTB, TOHUMas cMbIci nokaszatens [1/K;

c(hOpMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIATH IICJICHANPABICHHBIN MOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX HCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpATypa, CpeICTBA MAaccOBOM nH(popmanuu, UHTepHET U Apyrue), KpUTHYECKH
aHAIM3UPOBATh XUMHUUYECKYIO0 MH(MOpMAIHIO, IepepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUH C ITOCTABJICHHON y4eOHOM 3a1aucii.
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KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
KonTpoabusie IIpakTnueckue
n/n NMPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipenmer oprannueckoit Xumuu. Teopus
11 CTp oﬂeHI/m 0p TaHUYECKUX COE I/IHeHI/H?I: A.-M 8 0 0 bubmorera [JOK
' P P A o https://m.edsoo.ru/7f41a636
Bbyrneposa
Hroro no pazneny 8
Pa3nea 2. Yriesogopoasbl
51 [IpenenpHbIe yIiIeBOAOPOIABl — AJIKAHBI, 5 0 : bubnuotexa [JOK
' LUKJIOAJKAHbI https://m.edsoo.ru/7f41a636
59 HenpenenbHbie yrieBogoOpOIbl: aIKEHBI, 14 0 1 bubnuotexa [JOK
' aJIKaJUECHBI, aJIKMHBI https://m.edso00.ru/7f41a636
bu6mmorexa [IOK
2.3 A 8 0 0
POMATHHECKHE YIICBOAOPOABI (PCHEL) https://m.edso0.ru/7f41a636
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U UX 4 0 0 bubnuoreka LIOK
' nepepaboTka https://m.edso0.ru/7f41a636
bu6mmoreka [JOK
. 0
2.5 ["asioreHnpor3BOAHBIC YTIEBOAOPOIOB 4 1 https://m.edsoo.ru/7f412636
Hroro no pazneny 35
Pasznea 3. Kucaoponaconepskamue oprannyeckue coeIuHeHust
bu6mmoreka [JOK
3.1 C ) 11 0 1
FHpTEL SoeHOM https://m.edso0.ru/7f41a636




KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

bu6mmoreka [JOK

3.2 keToHbl. KapO6oHoBbIe KucnoThl. CloKHbBIE 21 httos://m.edsoo.ru/7f41a636
s¢upsl. XKupsr
bu6mmoreka [IOK
33 YIIeBOm o https://m.eds00.ru/7f41a636
Htoro no pazneny 41
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeTuHeHUs
bu6mmoreka [JOK
4.1 AMuHbI. AMUHOKHUCIIOTHL. benku 12 https://m.edsoo.ru/7f41a636
Htoro no paznemny 12
Pa3zgea S. BoicokoMoieKyJ/IsIpHbIE COeIMHEHU S
bubmuoreka [JOK
1 B
5 BICOKOMOJIEKYJISIPHBIE COEAMHEHUS 6 https://m.edso0.ru/7f41a636
Hroro 1o pasnery 6
bu6mmoreka [IOK
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102

https://m.edsoo.ru/7f41a636




11 KJTACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoasnbsie IIpakruyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenne atoma. I[lepnonnueckuit 3ak0H
1.1 u [lepuonnueckas cucteMa XMUMUYECKUX 9 0 0 bubmmorexa [JOK
' pro https://m.edso00.ru/7f41a636
anemenToB 1. I. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 1 0 bubmmoreka [JOK
' BEIECTB https://m.edso0.ru/7f41a636
bubnunoreka LIOK
13 AMMITIECKHE peakiiin 19 1 3 https://m.eds00.ru/7f41a636
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmoreka [IOK
21 Hemeramoi 81 1 3 https://m.eds00.ru/7f41a636
bu6nunoreka LIOK
2.2 M 23 1 2
CraIH https://m.edso00.ru/7f41a636
Hroro no paszneny 54
Pazgea 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUST B XUMUU. XUMUS U 9 0 0 bubnuorexa [JOK
' KHU3Hb https://m.edso00.ru/7f41a636
Hroro o pasneny 9




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102






IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
KosmuecTBo yacos DJIEeKTPOHHbBIE
Nen/m  Tema ypoka Konrtpoubnbsie IIpakrnueckue Aata tupposhie
Bcero u3yyeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI pecypenI

[Ipeamer u 3HaYeHUE OPraHUYECKON 0 bubnmnorexka HOK

1 XHUMWH, IPEICTABICHUE O 1 0 https://m.edsoo.ru/7f41a636
MHOTI000pa3suy OpraHndecKux
COCTUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa 0 0 bubmuorexa [IOK

5 yraepoaa (OCHOBHOE U BO30YKIEHHOE 1 https://m.edsoo.ru/7f41a636
COCTOsIHUS ). BasleHTHBIE BO3MOXHOCTH
aToma yriaepoja
XHWMHYECKas CBA3b B OPraHUYECKHUX 0 0 bubnmnorexka HOK
COEIMHEHMIX. MexXaHU3MBbl https://m.eds00.ru/7f41a636

3 00pa3oBaHMs KOBAJECHTHOU CBS3H, L
CrocoObl pa3peIBa CBA3EH

4 Teopust CTPOEHHS OPraHUYECKUX 1 0 0 EH@?HOTGKE‘ [OK
coexmmenmuii A. M. ByTneposa ttps://m.edsoo.ru/7f41a636
Bunel nsomepun: cTpykTypHas, 0 0 bubnuoreka [IOK

5 MPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE 1 https://m.edso0.ru/7f41a636
3¢ }eKTHI B MOJIEKYyIaX OPTaHHYECKUX
COETUHEHUN
[IpencraBnenue o knaccuukanuu u 0 0 bubmuoreka [IOK

6 CHUCTEMATUYECKas HOMEHKIIaTypa 1 https://m.edso0.ru/7f41a636
(IJUPAC) oprann4eckux BEIIECTB




Knaccudukamnms peakiuii B

bu6nmoreka [IOK

7 opramureckoi XM https://m.eds00.ru/7f41a636
8 Cucremaru3anus U 0600IIeHIE 3HAHUH ];;IESJ?/I’/I;T:;; (I)lrou/I;f41a636
10 TEMe S :

AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias bu6nmoreka [IOK
9 dbopMyIna, HOMEHKIIATypa U U30MEpHs, https://m.edso0o.ru/7f41a636
3JIEKTPOHHOE U IMTPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI
10 Ddu3HYECKHE U XUMUYECKHE CBOWCTBA E;I[?SJ?/P/I;T:;E:) (])_Ir(alléf41a636
aJIKaHOB S :
HaxoxaeHue ankaHoB B IPUPOJE. bubnmnorexka HOK
11 CriocoObl MosTyueHus: ¥ IpUMEHEHUe https://m.edsoo.ru/7f41a636
aJIKaHOB
[uknoankansl: o0mas popmyna, bubnmnorexka HOK
HOMEHKJIaTypa U U30MEpHs, https://m.edsoo.ru/7f41a636
12 0COOEHHOCTH CTPOCHHUS U XUMHUYECKUX
CBOMCTB, CIOCOOBI IOJTyYEHUS U
IpUMEHEHHE
Pemenue pacuéTHbIX 3a7a4 Ha bubnmnoreka HOK
orpezieNieHue MOJIEKYIIpHON (HOpMYIIbI https://m.edsoo.ru/7f41a636
13 OpPTaHUYECKOTO BEHIECTBA 10 MACCOBBIM
JOJISIM aTOMOB 3JIEMEHTOB, BXOJISIINX B
ero coctaB. Cucrematuzanus u
0000111eHIE 3HAHUH 110 TeMe
AJKEHBI: TOMOJIOTUYECKHH psJl, o01Ias but6mmoreka [IOK
14 ¢dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE https://m.edsoo.ru/7f41a636

" IPOCTPAHCTBEHHOC CTPOCHUC




Mouiekys. CTpyKTypHas U LIUC-TPaHC-
M30Mepus aJIKEHOB

dusnyeckre ¥ XMMHUYECKHE CBOMCTBA

bubnuoreka [IOK

15 ankenos. [Ipasmio MapKoBHHKOBA https://m.edso0.ru/7f41a636
16 Croco0bl MOJTyYeH s U IPUMEHEHHE E;IESJ_I/I;I;T:;(; (I)_Ir(L?/I§f41a636
AJIKCHOB S '

[IpakTuueckas padora Ne 1 o Teme bubnmnorexka HOK

17 "ITomyyeHue 3TUIEHA U U3YUYEHUE €TI0 https://m.edso00.ru/7f41a636
CBOMCTB"
Pemenue pacy€THpIxX 3a1a4 Ha bubnmnoreka [JOK

18 OTIpeIeIeHUe MOJICKYIISIPHON (POPMYJIBI https://m.edsoo.ru/7f41a636
OpPTraHUYeCKOTO BEUIeCTBA
AnKaaueHbl: CONpsHKEHHBIE, bubnmnoreka [JOK

19 U30JIMPOBaHHbIE, KyMYIHPOBAHHBIE. https://m.eds00.ru/7f41a636
OCoOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XHMMHYECKHE CBOMCTBA COMPSIKEHHBIX E::S;/I’/I;T:é(; (])lr(3/1§f41a636
JIMEHOB S '

21 CriocoObI MOJTyYeH s U IPUMEHEHHE E;Ir?sj?ll/llr?:gsi (])_Ir(allif41a636
aJIKaJIMeHOB S :
AJKWHBI: TOMOJIOTUYECKHUM Psifl, 001as bubnmnorexka HOK

99 dhopmyna, HOMEHKJIATypa, DJIEKTPOHHOE https://m.edsoo.ru/7f41a636
Y TIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (pu3ruecKue cBoiicTa

but6mmoreka [IOK
23 XVMUIECKIE CBOHCTBA aIKMHOB https://m.eds00.ru/7f41a636




KavecTBeHHBIE peakiiy HA TPOMHYIO

bu6nmoreka [IOK

24 .
CBSI3D https://m.edsoo.ru/7f41a636

o5 Croco0bl MONTy4eHUs: ¥ IPUMEHEHHE Bub6mmorexa IIOK
ATKHHOB https://m.edsoo.ru/7f41a636

26 Pelenue 3a1a4: pacuéThl 1Mo Bubmmorexa IIOK
VPABHEHHEO XMMUHYECKOH PeaKIHi https://m.edsoo.ru/7f41a636

97 Cucremarusauus 1 00001LIeHNE 3HAHUH brbnmorexa LHOK
o TeMe https://m.edsoo.ru/7f41a636
ApeHbl: TOMOJIOTMUECKUH psijl, oO11ast bubnmnorexka HOK
dbopmyna, HOMEHKIAaTypa. DIEKTPOHHOE https://m.edsoo.ru/7f41a636

28 U IPOCTPAaHCTBEHHOE CTPOEHUE
MOJIeKYJ O€H30J1a U TOTMyoa, X
¢bu3nueckue cBOcTBa

29 XuMHUeCKUE CBONCTBA aPEHOB: brbmorexa LIOK
peaKIy 3aMeIIeHUs https://m.edsoo.ru/7f41a636
XUMUYECKHE CBONCTBA apEHOB: bubnmnorexka HOK

30 peaKIuy MPUCOCTUHEHUS, OKHCIICHUE https://m.edsoo.ru/7f41a636
rOMOJIOTOB O€H3071a

31 OCOOEHHOCTH XUMHYECKUX CBOUCTB Bu6moreka [IOK
cTHpoa https://m.edsoo.ru/7f41a636
Pemenue pacu€THpix 3a1a4 Ha bubnmnoreka [JOK

32 OIpeJIeJIeHUE MOJICKYIISIPHON (POpPMYIIBI https://m.edso00.ru/7f41a636
OpPraHUYECKOTO BEIIECTBA

33 CriocoObI TOTy4eHUsT ¥ IPUMEHEHNE bubnuotexa [JOK

apeHoB




I'enernueckas cBA3b MCIKOY

https://m.edsoo0.ru/7f41a636

bu6nmoreka [IOK

34 )
Pa3IMYHBIMH KJIACCaMH YTJIEBOJOPOIOB https://m.eds00.ru/741a636
Pacuérel 10 ypaBHEHUSAM XUMUYECKUX bubmuoteka [JOK

35 peaknuii. CucteMaTuzamus u https://m.edsoo.ru/7f41a636
000011IeHNE 3HAHUA I10 TEME
[Mpupoausiii ras. Ilonyrasie HeDTAHBIE Bubmmoreka [OK

36 - https://m.edso00.ru/7f41a636

37 KaMeHHBIH yTrojb ¥ IPOIYKTHI €10 Bubmmoreka [OK
nepepadboTKu https://m.edsoo.ru/7f41a636
Hedth 1 ciocoOsI €€ nepepaboTKy. bubnmnoreka HOK

38 [TpumeHeHne NPOaYKTOB epepabOTKU https://m.eds00.ru/7f41a636
HepTH

39 [eHeTHYECKas CBA3b MEKITY Bubmmorexa LIOK
Pa3IMYHBIMH KJIaCCaMU YTJIEBOJOPOIOB https://m.eds00.ru//41a636
["aslorenonpoun3BoiHbIE bubnmnorexka HOK

40 YTJIEBOJOPOAOB: AIEKTPOHHOE https://m.edsoo.ru/7f41a636
CTPOCHHE; pEaKIIUU 3aMeIICHHUS
rajoreHa
JleiicTBue mienoyeit Ha bubmuoteka [JOK

41 raJIOT€HIIPONU3BOIHBIE. https://m.edso0.ru/7f41a636
BzaumojeiicTBrue TUTAIOT€HAIKAHOB C
MarHMeM U IIHHKOM

1 Cucremaruzanys 1 0000IIeHHe 3HAHU I butmoreka IIOK

o pazzaeny "Yriaerogopoas"”

https://m.edsoo.ru/7f41a636




KonTponbhas pabota no teme

bu6nmoreka [IOK

43 :
"V TeBoIopoIB!" https://m.edso0.ru/7f41a636
[IpenenbHble OJTHOATOMHBIE CITUPTHI: bu6nmoreka [IOK
TOMOJIOTHYECKUH psifl, oOmiast popmyna, https://m.edso0o.ru/7f41a636

44 CTPOCHHUE MOJICKYJI, U30MEPHSI,
HOMEHKJIATypa, Kiaccupukaus,
¢u3nveckre CBONCTBA

45 XUMUUECKHE CBONCTBA MTPEAEILHBIX bubmmorexa [IOK
OJIHOATOMHBIX CITUPTOB https://m.edso0.ru/7f41a636

16 Crioco0bl TOTyYeHHUS U IPUMEHEHHUE bubnmorexa [IOK
OJIHOATOMHBIX CITUPTOB https://m.edso0.ru/7f41a636
[IpocTeie 3¢upbl: HOMEHKIATYpa U bubnmnorexka HOK

47 U30Mepusi, OCOOEHHOCTU (PU3UYECKUX U https://m.eds00.ru/7f41a636
XUMHYECKHUX CBOMCTB
MHOroaromMHsble CIIMPTHI: bubnmnorexka HOK

48 STUJICHIJIUKOJIb U TJIULEPUH, UX https://m.edsoo.ru/7f41a636
(du3HYecCKre ¥ XUMUICCKIE CBOMCTBA

49 Cr1oco0bI OTYyYEHUS U IPUMEHEHUE bubmiorexa [TOK
MHOTOATOMHBIX CIIHPTOB https://m.edsoo.ru/7f41a636
@DeHOI: CTPOEHUE MOJIEKYJIBI, bubnmnoreka [JOK

50 ¢busnueckue cBoicTBa. TOKCUIHOCTH https://m.edsoo.ru/7f41a636
¢denona

bubnunoreka LIOK
51 Xumirdeckue cBoiicTa heHomna https://m.edsoo.ru/7f41a636
59 CriocoObI TOTy4eHUsT U TPUMEHEHNE bubnuotexa [JOK

dbenomna




[TpakTrueckas padota Ne 2. Permenue

https://m.edsoo0.ru/7f41a636

bu6nmoreka [IOK

53 AKCIICPUMEHTAIIbHBIX 33724 110 TEME https://m.edsoo.ru/7f41a636
"CrupTthl 1 heHOTBI"
CucreMarusaius 1 0000IIEeHHE 3HAHUI Bu6moreka [IOK

o4 o TeMe https://m.edsoo.ru/7f41a636
Anpaeruipl U KETOHBI: 3JIEKTPOHHOE bubnmnorexka HOK

55 CTpOEHHUE KapOOHWIBHOW TPYIIIIBL; https://m.edsoo.ru/7f41a636
TOMOJIOTHUYECKHUE PSIIIbI, 00IIast
dbopMyIa, n3o0Mepusi U HOMEHKIIaTypa

56 AJTbJICTHIBI U KETOHBI: (PU3MUYECKHE Bu6moreka [IOK
CBOICTBA; PEAKITMHU TIPHCOETNHEHHS https://m.edsoo.ru/7f41a636

57 Peakiuu OKUCIEHHs M KA4€CTBEHHBIE But6moreka [IOK
PEAKIHH ATHIETHIOB H KETOHOB https://m.edsoo.ru/7f41a636
CriocoOBbI TIOJTyYeH s albICTHIOB 1 bubmorexa [IOK

58 KETOHOB https://m.edsoo.ru/7f41a636
OIHOOCHOBHBIE TIPEIETbHbIE bubnmnoreka [JOK

59 KapOOHOBBIE KUCIIOTHI, 0COOEHHOCTH https://m.edsoo.ru/7f41a636
CTPOCHHS UX MOJIEKYI
N3omepust 1 HOMEHKIIaTypa bubmuoteka [JOK

60 KapOOHOBBIX KUCIIOT, MX (PU3UIECKUE https://m.edso00.ru/7f41a636
CBOICTBA

61 XHUMHUYECKHE CBOMCTBA MTPEIEIBHBIX bubmmorexa LHOK

OJHOOCHOBHBIX Kap6OHOBI)IX KHCIIOT

https://m.edsoo.ru/7f41a636




OcoOeHHOCTH CBOWCTB MYpPaBbHHOM

bu6nmoreka [IOK

62 KHUCIOTHL. MHOT0OOpa3ue kapOOHOBBIX https://m.edso00.ru/7f41a636
KHUCJIOT
Oco0EHHOCTH CBOWCTB: HEMPEICTbHBIX bubnuoreka [IOK
U apoMaTHYeCKUX KapOOHOBBIX, https://m.edsoo.ru/7f41a636
63 TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu BHICIINX
KapOOHOBBIX KHUCJIOT
IToHsITHE O TIPOU3BOIHBIX KAPOOHOBBIX But6moreka [IOK
64 KHCTOT https://m.edsoo.ru/7f41a636
65 Croco0bI TIoNTyYeH s ¥ IPUMEHEHHE ]s;IGJ?HOTeKa HOK
KapBOHOBHIX KHCIOT ps://m.edso0.ru/7f41a636
CnoxxHbie 3(DUPBI: TOMOJIOTHYECKUN bubmuotexa [JOK
66 psiz, obmas popmya, u3oMepus u https://m.edso0.ru/7f41a636
HOMEHKJIaTypa
Ddu3nYecKue U XUMUYECKHE CBOMCTBA Bubmmorexa [IOK
67 bupos https://m.edsoo.ru/7f41a636
Pemenue pacu€THbIxX 3a1a4: 110 bubnmnoreka [JOK
68 YPaBHEHUIO XUMUYECKOW peaKkiu, Ha https://m.edso00.ru/7f41a636
oTmpe/ielICHUE MOJIEKYIISIPHON (OPMYITBI
OpPraHUYECKOTO BEIIECTBA
[TpakTuyeckas padora Ne 3. Pemenue bubmuoteka [JOK
69 JKCIIEPUMEHTAIBHBIX 337a4 10 TEME https://m.edsoo.ru/7f41a636
"Kap6oHnoBsie kuciaotel. CoKHBIS
a¢upsr"
70 Kupsr: crpoenue, pusndeckue u bubmuoreka [JOK

XUMHUYECKHE CBOMCTBA (THAPOIU3)




OcoOEHHOCTH CBOWCTB JKUPOB,

https://m.edsoo0.ru/7f41a636

bu6nmoreka [IOK

71 coJiep KalIiX OCTaTKUA HETIPEACITbHBIX https://m.edsoo.ru/7f41a636
XKHUPHBIX KUCTOT. JKupsl B mpupoe
Mpi1a Kak cOJIM BBICIIMX KapOOHOBBIX bubnmnorexka HOK

79 KHCJIOT, KX MOJOIIIee JCHCTBHUE. https://m.edsoo.ru/7f41a636
[ToHsITHE O CHHTETUYECKUX MOIOLINX
cpenctax (CMC)
['enernueckas cBSI3b yII€BOJOPOIOB U bubnmnorexka HOK

73 KHCIOPOACOACPKAIINX OPTraHUYECKIX https://m.edso0.ru/7f41a636
BEIIECTB

24 PacuéThl 110 ypaBHEHHUAM XUMUYECKUAX Bu6moreka [IOK
peaKiyii https://m.edsoo.ru/7f41a636

75 Cucremaruzanus U 00001IEHUE 3HAHUN bubmorexa [IOK
110 TeMe https://m.edsoo.ru/7f41a636
OO1mas xapakTepucTUKa YTIEBOIOB U bubnmnoreka [JOK

76 KJaccuukanus yrieBojoB (MOHO-, 1- https://m.edsoo.ru/7f41a636
Y TIOJTUCaXapu/ibl)

77 Monocaxapuibl: (pU3HYECKHE CBONCTBA bubmiorexa [IOK
1 HAXOK/ICHHE B IPHPOJIE https://m.edsoo.ru/7f41a636

78 [IprMeHEHNE TIIIOKO3E, €6 3HAYEHHE B butmoreka IIOK
KU3HE/IESTENHOCTH OPTaHH3Ma https://m.edsoo.ru/7f41a636
Jucaxapupl: caxapo3a, MajabTo3a U bubnuoteka [JOK

79 nakTo3a. HaxoxaeHne B mpupoe u https://m.edso0.ru/7f41a636

IMPUMEHCHUC CaxapruaoB




80

81

82

[Tonucaxapumpl: cTpoeHUEe

MaKpOMOJIeKYJ, (hu3nyecKue u
XUMHNYCCKHUC CBOﬁCTBa, MMPUMCHCHHUC

[Tonstre 00 HCKYCCTBCHHLIX BOJIOKHAX
Pemenne PpaCUYCTHBIX 3a1a4 Ha

OIIPEACIICHUE N0JIM BBIXO4a ITPOAYKTa
peaknuuu OT TCOPECTHICCKU BO3ZMOXKHOTO

bu6nmoreka [IOK
https://m.edso00.ru/7f41a636

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

83

Cucremaruzanus u 0000LIEHUE 3HAHUM

o pazzerny

bu6mmoteka IIOK
https://m.edsoo.ru/7f41a636

84

85

86

87

KonTponbhas padota no teme
"Kucnopoacoaepkaiiue opraHu4ecKkue

coennHeHus"

AMUHBI: KJIaccu(pUKaIMs, CTPOCHNE
MoJIeKyJ1, oOmiast hopmyia, u3omepus,
HOMEHKJIaTypa 1 (pu3myecKre CBOMCTBA

XHWMHUYECKHE CBOMCTBA aJII/I(I)aTI/ILIeCKI/IX

AdMHHOB

AHWIVH: CTPOCHHE AHWINHA,
0COOEHHOCTH XMMHUYECKUX CBOWCTB

AdHUJINHAa

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

88

CriocoObl MosTyuyeHus: ¥ IpUMEHEeHHe

anupaTHIECKUX aMUHOB

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

89

AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
nzomepusi, pusnueckue CBoicTBa.
OT)]eJ'II)HI)Ie MMpeaACTaBUTEIN O~

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636




AMHUHOKHCJIOT

XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT,
HUX OMOJIOTHYECKOE 3HAUECHUE

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

90
aMUHOKHCIIOT. CHHTE3 U THAPOIIH3
TIETITH]IOB

o1 BeJlkyu KaK MPUPOIHBIE MOIMMEDPDI; EH@.IHOTGKa LOK
CTPYKTYDHI GETKOB ttps://m.edsoo.ru/7f41a636

bubmmoreka IIOK

92 XUMHYECKHE CBONCTBA OCIKOB https://m.edso0.ru/7f41a636
A3o0Tcoaepkalline reTepoUUKINIeCKre bubmuorexa [JOK

93 coennHeHMs. HyKiIenHOBBIE KHCIIOTBI: https://m.edsoo.ru/7f41a636
COCTaB, CTPOCHHE U OMOJIOTHIECKAst
pOJIb
[TpakTuueckas paborta Ne 4. Pemenue bubmuorexa [JOK

94 JKCIEPUMEHTANIBHBIX 337a4 10 TEME https://m.edsoo.ru/7f41a636
"A30TCcoiepKalie OpraHu4ecKue
coeqnHeHnsa"
[TpakTuueckas paborta Ne 5. Pemenue bu6nuorexa LIOK

95 JKCIIEPUMEHTANIBHBIX 3374 110 TEME https://m.edsoo.ru/7f41a636
"Pacrio3zHaBaHue OPraHUYECKUX
coeqrHeHnin"
KonrponbHas pabora no teme bubmuoreka [IOK

96 "A30TCcozeprKalire OpraHuvuecKre https://m.edso00.ru/7f41a636
COEIMHEHHUS"
OcCHOBHbBIC TOHATHUS XUMHUHU but6mmoreka [IOK

97 BBICOKOMOJIEKYJIAPHBIX COCIMHEHUN U https://m.edso0.ru/7f41a636

MCTOJbI UX CUHTC3a —IIOJIMMCPU3 AU




Y TIOJTUKOHICHCALIUS

08 ITnactMaccehbl. Y THIU3AIHS U 1 E;I@_IHOTGM HOK
HepepaGoTKa mIacTHKA ps://m.edsoo.ru/7f41a636

99 DacTOMEPHI: HATYPAbLHbIN 1 BH6J'IHOTeKa LOK
CHHTeTHHeCKHE KaydyKi. Pesuna https://m.edsoo.ru/7f41a636
Boisiokna: HarypanbHbIE, bubnmoreka [JOK

100 HCKYCCTBEHHBIE, CHHTETUYECKHE. 1 https://m.edsoo.ru/7f41a636
[Tommeps! ciennanbHOTO Ha3HAYCHUS
[TpakTuueckas paborta Ne 6. Pemenue bubnmnoreka [JOK

101 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1 https://m.edsoo.ru/7f41a636
"Pacnio3HaBaHue miacTMacc 1 BOJIOKOH"
O00011IeHIE U CUCTEMATU3AIUS bu6nunorexa [IOK

102 U3Yy4EHHOI'0 MaTepHasa 1o TeMe 1 https://m.eds00.ru/7f41a636
"BbICOKOMONEKYIIIpHBIE COEUHEHUS"

OBUIEE KOJIMYECTBO YACOB I1O0 102

I[TPOT'PAMME




11 KJIACC

KosmyecTBo yacos DJIEeKTPOHHbIE
ara undpoBbie
Nen/m  Tema ypoka Kontposbubie  IpakTuueckue A p
Bcero u3yueHusi oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchl
1 Atom. CocTas aTOMHBIX sIZIED. 1 0 0 bubmmorexa [OK
XUMIUECKIi SmeMenT. M30TOMb https://m.edso00.ru/7f41a636
) CTpoeHue dJIEKTPOHHBIX 000I0UeK 1 0 0 Bubmmorexa LIOK
ATOMOB, KBAHTOBBIC UHCIIA https://m.edsoo.ru/7f41a636
3 Knaccudukanus XMMUYECKIX 1 0 0 But6mmoreka [IOK
TEMEHTOB (S-, p-, d-, f-3memenTH) https://m.edsoo.ru/7f41a636
4 PacripeienieHne 3JIEKTPOHOB 110 1 0 0 Bubmiorexa [TOK
ATOMHBIM OpOHTAIAM https://m.edsoo.ru/7f41a636
DNeKTPOHHBIE KOH(UTYpAITH aTOMOB 0 0 bubnmnoreka [JOK
5 3JIEMEHTOB B OCHOBHOM U 1 https://m.edsoo.ru/7f41a636
BO30YKAEHHOM COCTOSIHUH
6 DIIEKTPOHHBIE KOH(DUTYPAIIUH HOHOB. 1 0 0 Bu6moreka [IOK
DIEKTPOOTPHIIATENHHOCTE https://m.edsoo.ru/7f41a636
[lepuonuueckuii 3aK0H U 0 0 bubmuorexa [JOK
[lepuoauueckasi cucteMa XUuMHYECKUX https://m.edsoo.ru/7f41a636
7 snemenToB JI. 1. Menpeneena, cBsI3b C 1
COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB
3 3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB 1 0 0 bubnuotexa [JOK

XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX




UMM NIPOCTBIX U CJIOKHBIX BEILECTB I10
rpynmnam U nepuojam

Cucremaru3anusa 1 0000IIeHNE 3HAHUN

https://m.edsoo.ru/7f41a636

bubnuoreka [IOK

9 110 TeMe https://m.edsoo.ru/7f41a636
Buner xumnueckoii cBsi3u. MexaHn3MBbl bubmnoreka IIOK

10 00pa3oBaHus KOBAJICHTHOM CBSI3H. https://m.edsoo.ru/7f41a636
Bopopoanas cBsizb. MexmoseKkynspHbie
B3aUMO/ICUCTBUS
BaneHTHOCTh U BaJIeHTHBIE bu6mmoteka IIOK
BO3MO>XHOCTH aTOMOB. CBS3b https://m.edsoo.ru/7f41a636

1 3IEKTPOHHOU CTPYKTYPbI MOJIEKYJI C UX
F€OMETPUUYECKUM CTPOECHUEM

19 IIpencTaBiaeHns 0 KOMILIEKCHBIX E;IS;IP/I&T:;?) :J_Ir(allif41a636
COCIMHEHUAX: COCTaB U HOMEHKIIaTypa E— :
Bemectsa MosiekysipHOTO U bubnmnoreka [JOK

13 HEMOJIEKYJIIPHOTO CTPOEHHMs. THIIbI https://m.edsoo.ru/7f41a636
KPUCTAJUTMYECKUX PEHIETOK U CBOMCTBA
BEIIIECTB
IToHsATHE O IMCIIEPCHBIX CUCTEMAX. bubnmnoreka [JOK

14 [IpencraBienue o KOJUIOUIHBIX https://m.edsoo.ru/7f41a636
pacTBopax
HctunHble pacTBOPBI: HACBIILIEHHBIE U bubnnoreka [JOK

15 HEHACBILEHHBIE, PACTBOPUMOCTb. https://m.eds00.ru/7f41a636
Kpucrannoruaparst
Croco0bl BBIPaKEHHS KOHIIEHTPALMH bubmmoreka [OK

16 https://m.edso00.ru/7f41a636

pacTBOpOB




Pemenue 3amay ¢ UCOJIb30BaHUEM
HOHATHIH ""MaccoBas OOJIA

bu6nmoreka [IOK
https://m.edso00.ru/7f41a636

17 pacTBOpEHHOrO BeniecTa'", "MospHas
KOHLEHTpauus"

18 Knaccudukanus 1 HOMEHKIaTypa ];;IESJ?/I’/I;T:;; (])lr0u/1§f41a636
HEOPraHMYECKUX BEIIECTB S :

19 CucremaTu3anus 1 0000IIeHUEe 3HAHUH ];;IESJ?/I’/I;T:;(; (])lr0u/1§f41a636
o TeMe S :
KonTponsHnas pabora no temam bubnmnorexka HOK
"Crpoenue atoma. [lepuognueckuit https://m.edsoo.ru/7f41a636

20 3akoH u [lepuoanyeckas cucrema
XUMHUYECKUX 3eMeHToB /1. 1.

Mengeneesa", "CTpoeHue BelIecTBa.

Mmuoroo6pasue BemiecTs"

Knaccugukaius XuMUuecKux peakuui bubmuoreka [JOK

B HEOPraHUYECKON U OpraHu4eCKOn https://m.edsoo.ru/7f41a636

91 XUMHHU. 3aKOH COXPAHEHHS MaCChl
BEILIECTB; 3aKOH COXPaHEHUs U
NPEBPAICHHS SHEPTHH TP XUMUIECKUX
peaKIusIx

22 TemnoBbie 3 PEKTh XUMUIECKHAX BH6J.H’IOTeKa HOK
peakuuii. TepMoxuMudeckue ypaBHEHUs https://m.eds00.ru/7f413636
Brpluncnenus no ypaBHeHUSAM bubmuoteka [JOK

23 XMMHYECKHUX peakUuil u https://m.eds00.ru/7f41a636
TEPMOXUMHUYECKUM YPABHEHUSIM

24 CKopoCTh XUMHUYECKOM peakiuu, eé bubnuotexa [JOK

3aBUCUMOCTH OT Pa3JIMYHBIX (DAKTOPOB.




Karanus n xaTamms aTOPbI

https://m.edsoo.ru/7f41a636

bu6nmoreka [IOK

25 ["'oMOreHHbIe U reTepOreHHbIE PEAKIIUU https://m.edso0.ru/7f41a636
[IpakTuueckas padora Ne 1 o reme bubmuoteka [JOK

26 "Bnusinue pa3nuyHbIX GaKTOpOB HA https://m.edso0.ru/7f41a636
CKOpPOCTbh XUMHYECKOU peakiuu"

97 OO6patumMbie 1 HEOOPATUMBIEC PEAKIIHU. E;I6J.IH0TGK3 LOK
XHMMHYECKOe PaBHOBECHE ps://m.eds00.ru/7f41a636
[TpakTuueckas padora Ne 2 o reme bubnmnorexka HOK

28 "BiusiHre pa3mUYHbIX (GaKTOPOB HA https://m.edsoo.ru/7f41a636
M0JIO’KEHNE XUMUYECKOTO paBHOBECHS"

DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. bu6nuoreka [IOK

29 CunpHbI€ U Cl1a0bble JIEKTPOIIUTHI. https://m.edsoo.ru/7f41a636
CreneHp auccouanuu
Honnoe npousseaenue Boasl. Cpena bubnmnoreka [JOK

30 BOJIHBIX pacTBOPOB. Bogopoauslit https://m.eds00.ru/7f41a636
nokasarenb (pH) pactBopa
I'maponus coneit. Peakuuu, bu6mmoteka IIOK

31 IPOTEKAIOIIME B PACTBOPAX https://m.edso0.ru/7f41a636
3JIEKTPOIUTOB
[IpakTuueckas pabora Ne 3 o Teme bubnmnorexka HOK

32 "XuMudecke peakliuy B pacTBOpax https://m.edso00.ru/7f41a636
3JIEKTPOJIUTOB"

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bubmuoteka [JOK
33 peaknuu. BaxxHewmme OKUCIUTENH U https://m.eds00.ru/7f41a636

BOCCTaHOBHUTCIIN




MeTo 3J1eKTPOHHOTO (2JIEKTOHHO- 1 0 0 Bubmmorexa IIOK
HOHHOTO) Gananca https://m.edsoo.ru/7f41a636
DJIEKTPOJIN3 PACTBOPOB U PaACILIaBOB 1 0 0 Bub6mmorexa IIOK
BEIICCTB https://m.edsoo.ru/7f41a636
0 0 bubmorexa [JOK
Peltenne 3az1a4 pasiuiHbIX THIIOB 1 https://m.edso0.ru/7f41a636
0 0 bubmmoteka IIOK
Pemenue 3aj1a4 pasnuHbIX TUTIOB 1 https://m.edso0.ru/7f41a636
Cucremaruzanus 1 00001eHNE 3HAHUI 1 0 0 bu6nuorexa LHOK
1o Teme "XUMuHecKue peaKiu” https://m.edsoo.ru/7f41a636
KonTposbHas pabora 1o TeMe 1 L 0 But6moreka [IOK
"XuMITgecKie peakimn” https://m.edsoo.ru/7f41a636
[TonoxeHnue HEMETAJIOB B 0 0 bubnuorexa [{OK
[lepronnueckoit cucreMe XMMUYECKUX https://m.edsoo.ru/7f41a636
anemenToB /I. 1. Menneneera u 1
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
®ur3nyYeCKne CBOMCTBA HEMETAIIIIOB
AJTOTpOIIHS HEMETAIUTOB (Ha TIPUMEpe 0 0 bubnuorexa IIOK
KHCITOpOTa, cepbl, hocdopa i yriepona) https://m.edso0.ru/7f41a636
Bogopo: nmonydenue, GpU3HYECKUE U 1 0 0 Butmorexa LHOK
XHMHYECKHe CBOHCTBA. T HapH/bl https://m.edso00.ru/7f41a636
["astoreHsl: Hax0Xk/JIEHHUE B IPUPOJIE, 0 0 bu6muoreka [JOK
CHocoObI MOTyYeHUs, PUIUUECKUE U 1 https://m.edsoo.ru/7f41a636
XUMHUYECKHE CBONCTBA




I"anorenoBoiopoabl. Baxkunelue

bu6nmoreka [IOK

44 KHCJIOPOJICOIEPKAIINE COSTUHEHUS https://m.edsoo.ru/7f41a636
TaJIOTEHOB
JlaGopaTopHbIe U TPOMBITIUICHHBIC bubmorexa [JOK
45 CIOCOOBI MOJTyYEHHUSI TaJIOTEHOB. https://m.edsoo.ru/7f41a636
[IprMeHeHne TraJoreHoB U UX
COEMHEHU I
[TpakTuueckast pabota Ne 4. Pemienue bubmorexa [JOK
46 SKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/7f41a636
"T"anorensr”
Kucnopon: nabopatopHsie u bubmuorexa [JOK
47 IPOMBIIIICHHBIE CTIOCOOBI MOTY4eHHS, https://m.edso0.ru/7f41a636
dbuznyecKkue 1 XuMUYECKHe CBONCTBA.
O3oH. [IpuMeHeHne KUCIOpOaa U 030HA
bubmmoteka IIOK
48 OKCHIBI ¥ IEPOKCUIBI https://m.eds00.ru/7f412636
bu6mmoteka IIOK
49 Pemenne 3a1a4 pasIMuHbIX THIIOB https://m.edsoo.ru/7f41a636
Cepa: HaXOXJIEHUE B PUPOJIE, CITOCOOBI bubnmnoreka [JOK
50 MOJIy4eHUs!, PU3NYECKUE U XUMUUECKHE https://m.edsoo.ru/7f41a636
CBOICTBA
bu6nuorexa LIOK
51 Ceposozopost, cybgusbi https://m.eds00.ru/7f41a636
Kucnopoacoaep:xaiire coeiMHEHUS but6mmoreka [IOK
52 cepbl. OCOOEHHOCTH CBOUCTB CEPHOM https://m.edsoo.ru/7f41a636
KHUCIIOTHI
53 [Ipaktuueckas padora Ne 5. Pemenne but6mmoreka [IOK




AKCIEPUMEHTAIBHBIX 33]1a4 110 TEMe
"Cepa u eé coenuHeHus"

A3oT: HaxXO0XXIACHHUC B IIPUPOAC, CITOCOOBI

https://m.edsoo.ru/7f41a636

bubnuoreka [IOK

54 MOJy4eHusl, PU3NYECKUE U XUMUUECKHE https://m.edsoo.ru/7f41a636
CBOMCTBAa. AMMMAK, HUTPU/IbI
Kucnoponcoaepxaniue coeqfuHeHUs bubmuorexa [HOK

55 azota. OcOOEHHOCTH CBOMCTB a30THOM https://m.edsoo.ru/7f41a636
KHUCIIOTHI

56 [IprMeHeHHne a30Ta ¥ €ro COeAUHEHHIA. E;I@.IHOTGKB‘ LHOK
A3oTHBIE y1OOpeHHS ps://m.edsoo.ru/7f41a636
®dochop: HaxOXKIEHNE B IPUPOJIE, bubnmnoreka [JOK

57 CHocoOblI OJTyYeHUs!, PU3NYECKUE U https://m.edsoo.ru/7f41a636
xummuueckue coiictBa. dochuabl u
dochun

cg Oxcunsl pocdopa, hochopcomepkaiye BH@HOTeKa LHOK
KkucyoThl. Conu ochOpHON KHCIOTHI hitps://m.eds00.ru/7141a636

5o [pumenenue pocdopa u ero BH@HOTeKa LHOK
coemmumenuii. dochoprbie yroOpenHs https://m.edso0.ru/7f41a636
[TpakTuueckas padbota Ne 6. Pemenue bubnmnorexka HOK

60 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME https://m.edsoo.ru/7f41a636
"A30T u pochop 1 ux coenuHeHU"
Yraepon: HaXOXKIEHUE B IPUPOJIE, bubnuotexa [JOK
AJUIOTPOITHBIE MOAU(UKAIIIH; https://m.edsoo.ru/7f41a636

o1 duznyeckne 1 XuMHUYeCcKre CBONCTBA,
MPUMEHEHUE

62 Oxkcup yrnepona(ll), okcnn bubnuotexa [JOK

yraepoaa(lV), yronbHas kucinora u eé€




COJIn

https://m.edsoo.ru/7f41a636

bu6nmoreka [IOK

63 Perienne 3a/1a4 pasanyHbIX THIIOB https://m.edsoo.ru/7f41a636
Kpemnuit: HaxokaeHue B IpUpoe, bubmuoteka [JOK

64 CIocoObI OMy4YeHUs!, PUINYECKUE U https://m.edso0.ru/7f41a636
XUMHUYECKHE CBONCTBA

65 Oxcun xpemuus(1V), kpeMaueBas bubnmorexa LHOK
KHCITOTA, CHITHKATEI https://m.edsoo.ru/7f41a636
[IpuMeHeHne KpeMHUs U €ro bubnmnorexka HOK

66 coequHeHni. CTEKIIO, €ro MoJIydeHue, https://m.eds00.ru/7f41a636
BUJIBI CTEKIIA

bubmuorexa [JOK

67 Pemenne 3a1a4 pa3IMIHEIX THIIOB https://m.edsoo.ru/7f41a636

68 CucremaTn3anys ¥ 0000IIEHNE 3HAHUI bubmuorexa IIOK
1o Teme "Hemetano:" https://m.edsoo.ru/7f41a636

60 KonTtponsHas paboTa 1o Teme bubmiotexa [IOK
"Hemerans:" https://m.edsoo.ru/7f41a636

20 AHasnu3 pe3ybTaToB KOHTPOJILHOM bubnmorexa LHOK
paboThI, KOPPEKIIHSI OLIHOOK https://m.edso0.ru/7f41a636
[TonoxxeHue METAIIIOB B bubnuotexa [JOK
[Tepuoanueckoil cuctreMe XMMUYECKUX https://m.edsoo.ru/7f41a636

71 a1emMeHTOB. OCOOEHHOCTH CTPOCHHUSI

OJICKTPOHHBIX 000JI0YEK aTOMOB
MCTAJJIOB




OO6mmue ¢puznueckre CBOMCTBa

bu6nmoreka [IOK

72 MeTasuioB. [IpuMeHeHne MeTaos B https://m.edsoo.ru/7f41a636
OBITY U TEXHHUKE
bubnuoreka [IOK
73 Cnnasel MetaiioB. Kopposust MetanioB https://m.edso0.ru/7f41a636
bu6nmoreka [IOK
74 Perienye 3a/1a4 pasanyHbIX THIIOB https://m.edsoo.ru/7f41a636
DIEKTPOXUMUYECKUN Psil HAPSKEHUIM bubmuoreka [JOK
75 MeTaiioB. O61muye crnocoObl MOTyYeHUs https://m.edsoo.ru/7f41a636
METaJIOB
OO6mas xapakrepuctuka metayion |A- bubnuorexa [IOK
rpyms! llepruoanyeckoi cucteMsl https://m.edsoo.ru/7f41a636
76 XUMUYECKHX AieMeHTOoB. Harpuii n
KaJIMii: IOJy4eHue, pusmaeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCINHEHUN
O6mas xapakrepuctuka metayuion |A- bubmuorexa [JOK
rpymisl lleprpoanyeckoi cucteMbl https://m.edsoo.ru/7f41a636
77 XAMHYECKHUX JIEMEHTOB. Maruuii u
KaJbLIMI: TIOTy4YeHue, pusnyeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COENMHEHUN
-8 JKECTKOCTB BOMIBI U CLIOCOOBI €& E;IS;/I’/I;T:;:) cL>Ir(3/I§f41a636
yCTpaHEHUS S '
AJIOMURMIL: TTOTyYeHue, pU3HYECKHE 1 brbmorexa LIOK
79 https://m.edso0.ru/7f41a636

XUMHNYECKHUEC CBOﬁCTBa, MMPUMCHCHUEC




AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCH/IA ATFOMHUHHUS,

bu6nmoreka [IOK
https://m.edso00.ru/7f41a636

80 TUIPOKCOKOMILIEKCHI ATFOMUHUS, UX

MPUMEHEHUE
bu6nmoreka [IOK

81 Pelienne 3a1a4 pasanyHbIX THIIOB https://m.edsoo.ru/7f41a636
[Tpaktuueckas padora Ne 7. Pemenue bubmuorexa [JOK

82 SKCHEPUMEHTAIIBHBIX 33]a4 110 TEME https://m.edsoo.ru/7f41a636
"Mertaibl TJ1aBHBIX oarpymmn"
OO0m1as XxapakTepUCTUKa METAIIOB bubnuoreka [IOK

83 no6ounbIxX oarpynn (b-rpymm) https://m.edsoo.ru/7f41a636
[Teproanyeckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB
du3nyeckue U XUMUUECKHE CBOMCTBA bubmnoreka IIOK

84 XpOMa U €T0 COCIMHEHUH, NX https://m.edsoo.ru/7f41a636
IPUMEHEHUE
Baxkneiinve coeinHeHus Mapraiua. bubnmnorexka HOK

85 [lepmanranaT Kamus, ero https://m.edso00.ru/7f41a636
OKHCIIUTEIbHBIE CBOWCTBA
dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6nunoreka [IOK

86 ’Kene3a u ero coeuHeHui. [lonyuenue https://m.edsoo.ru/7f41a636
¥ TIPUMEHEHUE CIUIABOB JKeje3a

87 dusnyeckre U XMMHYECKHE CBOICTBA E::[?SJ?/I//I;T:;%?S/I;M%SG
MeaH U € COeMHEHHM, UX PUMEHEHHE S :
®dusnvecKkue U XUMUYECKUE CBOMCTBA but6mmoreka [IOK

88 IIMHKA U €ro COeAUHEHUH, NX https://m.edsoo.ru/7f41a636

MMPUMCHCHHUC. FI/II[pOKCOKOMHJICKCBI




LIUHKA

[IpaxTuueckas padora Ne 8. Pemenue

bubmnoreka IIOK

89 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/7f41a636

"MeTasisl TOOOUHBIX MOATpyHI"”
bubnunorexa LIOK

90 Pemenue 3aj1a4 pasnuHbIX TUIOB https://m.edso0.ru/7f41a636
O06o001IeHre U CUCTEMaTH3aIUs bubmuorexa [JOK

91 W3Y4YEHHOT0 MaTepHalia 1o Teme https://m.edsoo.ru/7f41a636
"Metamis"
KourtponbHast paboTa 1mo Teme Bubmiorexa [OK

92 "MeTamis" https://m.edsoo.ru/7f41a636
AHanmu3 pe3ynbTaToB KOHTPOIBHON Bubmiorexa [TOK

93 PaBOTEI, KOPPEKIHS OMIHOOK https://m.edsoo.ru/7f41a636
Ponb xumuu B oOecrieueHIN bu6mmoreka IIOK

94 YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA. https://m.edsoo.ru/7f41a636
[ToHsATHE O HAYYHBIX METOIaX
UCCIIEIOBaHMS BEIIECTB
Hayunble npuHIAIIBEI OpraHu3anuy bubnmnorexka HOK

95 XAMHYECKOTO MPOU3BOJICTBA. https://m.edsoo.ru/7f41a636
[TpoMmpblIIIeHHbIE CIOCOOBI MOTYYSHUS
Ba)XHEHIIINX BEILECTB
XHMHUECKOE 3arps3HEHUE OKPYKAIOLIEH bubmmoreka [IOK

96 CPEIIBI 1 €70 TOCTEICTBHS https://m.edsoo.ru/7f41a636
XuMUS ¥ 37I0pOBbE YETOBEKA. bubmmoreka [IOK

97 https://m.edso0.ru/7f41a636

JlexapcTBeHHBIE CpeCcTBa




Xumusa numy. Ponbs XUMuH B

bu6nmoreka [IOK

98 1 .
o0ecrieyeHnH MUIIEBO Oe30MacCHOCTH https://m.eds00.ru/7f41a636

99 KocMmernueckue u naphroMepHbie 1 But6moreka [IOK
cpencTBa. BEIToBas XiMHS https://m.edso0o.ru/7f41a636
XuMUs B CTPOUTENBCTBE. BaxkHeime bubmorexa [JOK

100 CTPOUTENbHBIE U KOHCTPYKIIMOHHBIE 1 https://m.edso0o.ru/7f41a636
MaTepuabl
XUMMSA B CEIIbCKOM XO3SHCTBE. bubmnoreka IIOK

101 Opranuyeckie 1 MUHEpaJIbHbIE 1 https://m.edsoo.ru/7f41a636
ynoopeHus

102 CucremaTu3anys ¥ 00001IeHHE 3HAHUI 1 Bu6moreka [IOK
110 Teme https://m.edso00.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi, 10 knacc yriny6nennsiii yposenb/ ['abpuensn O.C., Octpoymos WN.I'.,
CnankoB C.A., AkinonepHoe odmiectBo «M3aarensctBo «IIpocBerienne»

» Xumus, 10 knacc yrimyonennsiii ypoenb/ ['abpuensu O.C., OctpoyMoB
N.I'., Cnaaxos C.A., AkiimonepHoe o61miectBo «3narenbcTro
«IIpocseuieHue»
tabnuipl: [lepuonnueckas cucrema XuMu4Yeckux anemMeHToB /1. W.
MenpeneeBa, TabauIa paCTBOPUMOCTH, DIEKTPOXUMHUECKUH Pl HATTPSHKCHUS

MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI JIJISI YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb. -
Peanuzanus-tpedoBanuii-OI"OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -

Mertoanyeckoe-mocooue-isa-yunrens.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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