MMHUCTEPCTBO ITPOCBENIEHNS POCCUNCKOU OEJIEPALIMU
MunucrepcTBO 00pazoBanus U Hayku [lepmckoro kpas
JlenapTaMeHT MYHULIUTIAJIbHBIX YUPEKICHUN

Anmvmunuctpanuu Kpacnosumepckoro MO

MBOY COLII Ne 8
[TPUHATO YTBEPXJIEHO
Ha [1€J]arorH4ecKoOM COBETe IIPUKA30M JIUPEKTOpa
MBOY COII Ne 8 MBOY COII Ne 8
npoToko Ne 1 Ne 267
ot 28 aBrycra 2025 r. oT 28 asrycra 2025 .
PABOYASA ITPOTPAMMA
(ID 7237021)

yueOHoro npeamera « XuMus. Yr/y0JIeHHbIN YPOBECHb

st ooygaromuxest 10 —11 kiaccos

r. Kpacnosuiepck, 2025



HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpEHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CPEIHETO oO1ero
obpazoBanusi(POIl COO), npencraBieHHbIX B DepepalbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepauny, peamu3yOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX ToNOXkeHu «Ctparerum pa3BUTHS BocnuTaHud B Poccuiickoil
@epnepanuu Ha nepuon o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 xmaccos.
W3yuyenue mpeamera, pealmzyeMoe B YCIOBUAX JIu(DPEpeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MpU3BaHO oOOecmeunuTh o00Ie00pa3oBaTENbHYI0 |
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
ajanTaluyd UX K ObICTPO MEHSIOIIMMCS YCIOBHUSAM KU3HU B COLIUYME, a TaKxkKe s
MPOJIOJDKEHU OOy4YeHHUS B OpraHu3anusix mnpodeccruoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPHUOPUTETHBIX AUCIUILIUH.

B mporpaMme 1o XWMHM Ha3HAu€HUE MpeaMeTa «XHUMHUS» MOJTydaeT
NOoApOOHYI0  WHTEpIpETalluil0 B COOTBETCTBUM C  OCHOBOIOJIATalOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJIeH, coaep KaHus,
pe3ybTaToB OOyYeHUS] M TpPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHMH:

e uHGOPMAIIMOHHO-METOIMYECKAsl, pealnu3alus KOTOpol obecrneunBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IENsAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KOTopast npeaycMaTpuBaeT
OmpeNiesieHHe: TPHUHIMIIOB CTPYKTYPUPOBAHMUS U TOCJIEAOBATEILHOCTH
U3y4deHHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII M OIEHKH OOpa30BaTEbHBIX TOCTIKCHHM, OOyJaronuxcs B
paMKax HTOrOBOM arrectaliud B (OpME €IMHOr0 TOCYJIapCTBEHHOIO
DK3aMEHa M0 XUMUH.

[Iporpamma aJist yriryOJI€HHOTO N3YUCHUS XUMUH:



e yCTaHaBIMBAeT MHBApUAHTHOE MPEAMETHOE COJEp)KaHue, 00s3aTenbHOe
JUIS W3y4eHUsT B paMKaxX OTAETIbHBIX mpoduieit, mnpegycMaTpuBaeT
pacnpeneseHue M CTPYKTYpHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJICH U 3aa4 U3ydeHUs IIpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUN  00ydYarolmerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOTrPaMME MO XMMHMH IPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIONIECH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmMu PIOC COO o
HAa3HAUYCHUHU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIMpoBaHHOTO OOyYEHHMsSI Ha ypPOBHE CPEIHEr0o OO0IIero oOpa3oBaHUs
XUMHSL Ha YPOBHE YIUIYOJEHHOTO W3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATaloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OPraHU3ALUSAX CPETHEro MpodecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOr U
MPaKTUYECKON MOATOTOBKM OOYYaIOLIMXCS, BEIOPABIINX ONpeaeaEHHbIA Mpoduib
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHU3alusax NpodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO k miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETO OO0IIero 00pa3oBaHUS
u3ydeHue rmnpeamera «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUS U COLMATIBHOIO PA3BUTHUS O0ydarommxcs, Ha (GOpPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alMK y4eOHOro TpyAa H
OOOOIIEHHBIX  CIIOCOOOB  JESATENBHOCTH, HUMEIONMX  MEXKIUCHUTUTMHAPHBIN,
HAANpPEAMETHBII XapakTep.

CocraBngomuMu npeaMera «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUS
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHMUSI ITUX KYpPCOB B IPOrpaMMe IO XHMHUHU 3a OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YPOBHEW U3yUYEHUs MIPEAMETA.

OcHoBy cozaepxkaHusd KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYEHHs NpeIMeTa obOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJNIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIiyOieHHs
IIPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUM, paCCMATPUBAEMBIX C TOYKH 3PEHHS] XUMUUYECKOW KUHETHUKU
U TepMoauHamMuku. HM3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI DHEPTeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBanus. N3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (GOpMUpOBaHMEM  TPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOIEccCax U 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHUS JIJIS1 KJIACCOB OMpeeIEHHOT0 podus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSHHE CMEKHbBIE NIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa JUIsl KJIaCCOB XMMHUKO-pu3ndyeckoro npoguis 0oJsbLioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuana mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeIMeTa B JAaHHOM Clyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHU B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHasl Teopust (MOJEKyJsipHas Teopusi B (pU3MKE), 3aKOHBI COXPAHEHUs



MacCbl M DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, JJIEKTPOJIM3a, IPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa Uil KIJIACCOB XUMHKO-
Oouonoruueckoro npoduist OOJBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumus. B 3TOM ciydae mpenocTaBisieTcss  BO3MOXHOCTh st Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIST, K NPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTHl U apyrue. IIpu 3TOM 3HaHUS O cOCTaBe U CBOWMCTBAX IPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHbIX
3HaHUU H3Yy4YEeHHE MpenMera «XUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YYEOHBIMH MpEAMETaMH, BXOJSALIMMU B COCTaB
npeaMeTHbIX obOnactel «EcTecTBeHHO-HayuHble NOpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiero odpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil MepBOCTENEHHON 3HAYMMOCTH SIBISETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4deHHUS NpeaMeTa Mpernosiaraet
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TpPEACTABICHUWA: O MAaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEHICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEeBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHUn pallOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI M OOIEH KyJIbTypbl YE€IOBEKa, a TAaKXKE JKOJIOTHYECKH
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUUX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAaHUs XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHMX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y O0y4JarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSICHCHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCTICICTBUI
OBITOBOM W TPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HCIIOJIb30BAaHHEM U  IepepabOTKOU
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBJICHMA O  HAyYHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEIIHHOCTH M MMOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIHUTATENBHBIX M PAa3BUBAOIINX
(GyHKUMNA LETOCTHOM CHCTEMBI CPEJHEro oOmero oOpa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE OCOOYI  aKTyaJbHOCTb
npUOOPETAIOT TaKue LU U 334a4H, KakK:

BOCIIMTaHWE YOEKJAEHHOCTH B II03HABAEMOCTH SIBJICHUH IPHUPOIBI,
YBOKCHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHWIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEUECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHUX
criocoOHOCTeW oOydaroruxcsi, (OPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN MpodeCcCuoHaIbHON U OOIIECTBEHHOM JIeITeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbI0 M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, IPUOOPETEHNE OIbITa OOIIECTBEHHO-
MOJIE3HOM SKOJIOTUIECKON JEeSITETbHOCTH.

OO11ee 4ynca0 4acoB, MPEAYCMOTPEHHBIX [Tl U3YUCHHUS] XUMUU HA yTIyOJIeHHOM
YpOBHE CpeaHero obmiero obpasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIENIO).



COAEPXKXAHUE OBYUYEHUASA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHU.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTHM aToMa YIjepojia. XHUMHUYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINM). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cB3b. CocoObl pa3pbiBa CBSI3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIC MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaUCHHE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUW. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNIbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AQPEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPEKTHI).

[IpencraBnenre o kiaccupukanuu opraHudeckux BemiectB. [lonsTue o
bynkunonanabHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPallCHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBneHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJIENCH MOJIEKYJ
OpTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuil psj alkaHoB, o01mIas popMyia, HOMEHKIIATypa U
M30MEpHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AIKAHOB, SpP°-
ruOpuau3anusi aTOMHbIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XUMHUYECKUE CBOMCTBA AaJKAHOB: pEAKIMU 3aMEIICHUs, W30MEPHU3ALINH,
JErHIPUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KpEKUHTra, ropeHus. IlpencraBinenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKJIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTAaH, UKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ alKEHOB, Sp*-
rudpuau3anys aTOMHBIX OpOWTanel yriepoaa, G- U m-CBI3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIHMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-IOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JABOWHYIO CBsI3b. CIOCOOBI MOJYYEHHS] U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- wu 1, 4-pucoenunenne. Ilonumepuzamus
CONMPSKEHHBIX TUeHOB. CriocoObl MOMyYEeHUs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuu3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKkue yrieBoJopoabl (apeHsl). ['oMooruueckuil psii apeHoB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl Oenzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHs B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKkUHH NPUCOCIUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIbHBIX pPaJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepusanusa ctuposna. CrnocoObl NOTy4YeHHS U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiit ra3. IlomytHeie HedTsaHbIe ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI# yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepadboTku HeTH:



NEPETOHKA, KPEKUHT (TEPMHUECKHUM, KAaTaJTUTHYECKHil), pU(QOPMHUHT, TUPOIH3.
[TpoaykTel nepepaboTKu HEPTH, UX IPUMEHEHHE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, LUAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB pa3IMYHBIX KiaccoB (oOecuBEeYMBAHUE OPOMHON WM
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriaepoja MU BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKomieHue ¢ kojuiekuusamu «Hedpts» u «Yromby», ¢
oOpa3lamMM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOAOB U FAJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxanue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHue MOJeKyn (Ha Mpumepe
METaHOJIa W JdTaHoda). ['oMonoruveckuil psan, obmas Qopmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJTHOATOMHBIX CHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, JEruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIAa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U uzoMmepus. OcoOeHHOCTH (HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWCTBA: PEAKLMU 3aMELICHMS, B3AMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKHMMH KHUCIOTaMH, KayeCTBEHHAs peakiusi Ha MHOTOaTOMHBIE
cnupthbl. [IpencraBieHre o MexaHu3Me peakUuid HYKICO(PUIBHOTO 3aMeElIeHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzonbHOrO sAnpa. dusznueckue cBoicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha QeHona. TokcHuuHOCTH (eHona.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpymIibl. ['oMosiornueckue psiabl albJeru0B U KETOHOB, 00Ias
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAKIUN Ha aJIbJETHUIbI.
CriocoObl OJTy4eHUs U IPUMEHEHUE aIbJCTUI0OB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KHUCI0T. M3omMepus n HoMeHki1atypa. @usndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3U MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepUPUKAINM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OCcoOEHHOCTH CBOMCTB HENPENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapuHOBas, MaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OMyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upsl. ['oMonorudeckuil psia, oOwmwas Gopmyna, U30MepUs U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMHUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1esiouHoi cpene. OCoOOCHHOCTH CBOMCTB >KUPOB, COAEPIKAIIUX OCTATKU
HEIpeeNIbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTka yrieBooB. Kinaccudukanus yriaeBoioB (MOHO-, IH-
U rnonucaxapuael). MoHocaxapuIbl: TJIOKO3a, (PYKTO3a, rajakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH Opranu3Ma. Jlucaxapuisl: caxaposa, MajbTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uapoaus
nucaxapunoB. Haxoxaenune B mpupone u npumeHnenue. [lonucaxapuapl: Kpaxmail,
INIMKOTEH W Henono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMala W LEJUTIOJNO3bl. XHMUYECKHE
CBOMCTBA Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOdyuyeHUue 3PUpoB ewtoao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN HIEIK).



DKCIIepUMEHTAIbHBIE METO/bl HM3Y4Y€HUs BEUIECTB M HUX MPEBPAIICHUMN:
PacTBOPUMOCTbh PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUME 3TWJIOBOTO CIHUPTAa B aJbJIETH]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIh30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJeTH]bl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  menu(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bI ¢ TuapokcuaoMm meau(Il), BzammoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANIbHBIX 3a7a4 1Mo TemMaM «ChupThl U
dbenomwly, «KapooHoBbIe KHCIOTHI. CII0KHBIE YPUPBI.

A3oTcoaep:xanue OpraHn4ecKue coeJuHeHu .

AMUHBI — OpraHUYecKue MPOu3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHUYECKHUE, IIEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHUsi, HOMEHKIATypa U (hU3NYeCcKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBHUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTrudeckoro psana. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiIHHA. OCOOCHHOCTH
XUMHUYECKUX CBOUCTB aHwiInHA. KauecTBeHHbIE peakiuu Ha aHWiIMH. CriocoObl
MOJyYeHUs] U TpUMeHeHue anudartuueckux amMuHOB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH307Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHble TPEACTaBUTENN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. @DU3WYecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, OOpa3oBaHUE TENTUIHON CBS3H.
buonorndeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak npuposHbie ToauMepbl. llepBuyHasi, BTOpUYHAsT M TpETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCIEPUMEHTAJIbHBIE METO/Ibl M3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWM, IIBETHHIC
peakiuu Ha OCIKH, pEIICHHE OKCICPUMEHTAIbHBIX 3aJa4 110 TeMaMm
«AzoTcoaepxanue OpraHUYEeCKue COCIMHCHHUS " «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALIAN, CPEIHSS MOJIEKYJISIPHAS



Macca. OCHOBHBIE METOAbl CHUHTE€3a BBICOKOMOJICKYJSPHBIX COCAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MNOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
NoJIMATUIICHTEpePTaat). Y THIM3aus U nepepadoTka IiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEHIECTB W MX NPEBpaICHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH).

PacuétHble 3anaumn.

HaxoxaeHue MoJieKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIpHON  (pOpMYJIBI OPraHUYECKOrO COCAMHECHHS 1o Macce (00bEMYy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XWMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJYYEHHUSI, OINpPENETICHUE AO0JM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TOHSITUH, NOPHUHATHIX B OTAEJIbHBIX MpeIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJIa,
DHEPreTUYECKUN ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buonorus: «merka, opraHu3M, OJKocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBI TUN MHUTAHUA, OpPOKEHUE,



dorocuHTEe3, nbIXaHUE, OENKH, YIJIEBOABI, JXUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaims XuMrUiecKiux 3JI€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM — OpOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(PUTYpallud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepronnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JI.UN. MenneneeBa. CBA3b NEPUOIUUECKOrO 3aKOHA U llepuoanueckor CUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOXHBIX BEIIECTB [0 TrpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYeCKasi CBsI3b. BHIIBI XMMHWYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3Mbl 00pa30oBaHUs KOBAJIEHTHOM CBS3U: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JiauHa cBsA3U. 110JIsIpHOCTD, HAIPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3U. KparTHbie CBs3Uu. BojopoaHass CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUIaH[bl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUN.
[ToHsATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHeix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALIMM PpPaCTBOPOB:
MaccoBasi J0JIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIEe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBHBIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakinii B HEOPraHMUECKOH U OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiiu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (haKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katann3 u kaTannu3aTtopsl.

OOpatumMblie U HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHUsl. DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMUUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JABJICHUE U KOHUECHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHble W cJaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasbHas,
nienouHasi. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus cosneit. Peakiuu
MOHHOTO0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxnHelme OKHCIMTEIM W BOCCTAaHOBUTENIH. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W HMX NPEBPAIICHUN:
pa3lIoKEHHUE TMEPOKCUIAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OIpeieTieHUe
Cpeabl pacTBOPOB C TMOMOILIBID HHIWKATOPOB, H3YYEHUE BIMUSHUS PA3TUUHBIX
(akTOpOB HAa CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumusi.

[Tonoxenne HemeraiwuioB B llepmoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAIJIOB (Ha MpUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopoa. Ilomydenue, ¢usznueckre M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
MeTaJJIaMd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnvuBHBIE PJIEMEHTHI.

["anorensl. Haxoxnenuwe B mpupoje, cnocoObl MojydeHus, pusmdyeckue u
XAMHUYECKUE CBOMCTBA. | aJloreHOBOAOPOAbI. BaxkHeunire KUCIopoacoaepKaIne
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajoreHoB. [IpuMeHenre rajioreHoB U UX COEUHEHNN.



Kucnopon, o3oH. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U NEPOKCUBI.

Cepa. Haxoxzaenue B HpUpOAE, CIOCOOBI TMOJY4YCHHS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibpuasl. Oxcua cepwi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3UMUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCJIOTHI ¥ UX cosid. OCOOEHHOCTH CBOMCTB a30THOM KucHO0THL. [Ipumenenue a3ora
U €r0 COeTMHEHHI. A30THbBIE yIOOPEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONy4YeHUs, (PU3NUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenune ¢ocdopa u ero coenuneHuit. PocopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(IV), yromnbnas kucimora u eé€
COJM. AKTHBUPOBAaHHBIA yroiyb, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKH. IIprMeHeHne MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojse, CrocoObl MOJydeHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHUCIIOTA, CHUIMKATHI.
[IpumeHenne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MmetamioB B [leproanveckoil cuCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. IlpuMeHeHune MeTayuioB B OBITY M TEXHUKE.
CmiaBel METANIOB.

DJIEKTPOXUMHUYECKUM Pl HaNpspKeHW  metawioB.  OOmuMe  CrocoObl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYpIus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

OO6mast xapakrepuctuka MetamioB [A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydeHue, ¢QuU3MUYECKUE U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHUM.

OOmas xapakrepuctuka MetauioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHYECKUX OJJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHAE CBOICTBA, NPUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHUN: nonydeHue, GU3ndecKre 1 XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuid. AMQoTepHbIE CBOWCTBA OKCHAA U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0o4HbIX moarpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMHUECKUX JIIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3znueckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonmyuenue u npuMeHeHue xkeme3a
Y €r0 CIUIaBOB.

Pu3nyecKrne 1 XMMUYECKHE CBOMCTBA MEU U €€ coequHeHuu. [lonyuenue n
IIPUMEHEHUE MEIU U €€ COSUHEHHM.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TUIPOKCUA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMenenue
IUHKA U €r0 COeIUHCHUM.

DKCIEPUMEHTANbHBIE METOJbl HM3Y4YEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYECHHE KOJUIeKIMM «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAIIOB C BOJOM (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C PACTBOPAMM KHCIIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THJIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeguHeHUs», «A30T U (pochop U UX COCTUHEHHSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIKIIBI OpraHU3alMi XUMHUYECKOr0 TPOonu3BoACTBa. I[poMbIIIeHHBIE
CHOCOOBI MOMYYEHUsI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOJYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEM CPENbl U €r0 IMOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. I[lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIHBI.



XUMUs THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Ponb xumun B
o0ecreueHnH MUIEeBOM 0€30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE yI0OpEHMUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainsl g 31€KTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BeniecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BElIECTBa, Macce WIM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKLUU, €CIU OJHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOIYKTa
peaKkIuu, €CIM OJHO M3 BEIIECTB JAHO B BHUJAE pacTBOpa € ONPEACIEHHOU
MAaCCOBOM JOJIEH PAcCTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHLIEHTpallMl BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEeHUHM oOmed
HEOpraHW4eCcKOM XUMHUH B 11 Kiacce ocyIIecTBISIETCS YEPE3 UCIIOJIb30BAHUE KAK
OOIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHHA, PUHATHIX B OTIACIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoTesa,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJIACCHU(PUKALUS, MEPUOJAUYHOCTh, HAOIIOICHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUUECKUI YPOBEHD,
BEILIECTBO, TEJNO, OOBEM, arperarTHoe COCTOSIHME BEIIeCTBA, WACAIbHBIA Tra3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3BMEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHMHOBBIE KHCIOTHI, (PEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
peCypchl.

TexHONorus: XUMHUYECKasl MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIIIEHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npernaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCST POCCHUHCKON T'paXIaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACTICHHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU T[OBEJCHUS;, HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD» OTPaKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4JaronIuXxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON e TEIbHOCTH.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD OTPaKarOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJarommxcs B MPOLECCe peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JAESATEIBbHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATENIbHBIX 3aJ1ay, BBITIOJTHEHUU
XUMHUYECKUX HKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IMYHBIX BUIOB YICOHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOUICHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEAUIO
OTE€UYECTBEHHON XUMUH;

YBOXEHUSI K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



WHTEpECAa M [03HABAaTEIbHBIX MOTHUBOB B IOJYYEHUH M IOCIEAYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
NO3ULMKA HPAaBCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMSI NOCIIEICTBUN
MOCTYIIKOB;

4) popmMupoBaHus KyJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 300pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJItoIcHUsT TpaBWI 0e30MacHOro OOpallleHUs C BeIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBbHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HMHAWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIMIMX 30POBBIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHHUS
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYruX BHAAX
NesATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3a/aay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCH pa3IuyHOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUHU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPaeKTOPHUH
oOpazoBanus, Oyaymiedt mpodeccun u peanus3ari COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeGHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PAa3HOT0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00AaTBPHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIUSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIBbHON CPEbI;



OCO3HAHUS HEOOXOIWMOCTH WCIOJIb30BAHMS JOCTIKCHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUW, NPUHOCIIIMX BPEH  OKPYXNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTHYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Ppa3BUTHS
HAyKU U OOIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpECTaBICHUS] 00 OKPYKalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
IMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poOJd B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KYJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKU KOMGMDOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAyYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JIeIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUN 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyZa B Pa3lIMYHbIX cdepax MpodhecCuoHaTbHON
JEATEIIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTATHl OCBOCHUS MPOTPAMMBI [0 XUMHHU HAa YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4arOIIMUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAyYHOW KapTHHB MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUSA (MO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JIOrH4YecKue JeHCTBHS:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNaTh LeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUN M YCTAHABJIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JJII OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHUI;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaknuy — TPU pEeNIeHUU YYCOHBIX IMO3HABATENBHBIX W TMPAKTUYCCKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEIIECTB U XUMHYECKHUX
pEaKIHnil;

dbopMynIupoBaTh eI U 33/1a4U UCCIICAOBAHUS, CIIOIB30BATh TOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CY>KJICHUN;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUSI U TMPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHMS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOACIAHHOMN padoTe;

NpUOOpeTaTh OMNBIT YYEHWYECKOM HCCIEN0BATENbCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PpEIICHUS MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJ0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCA B PA3IUYHBIX HUCTOYHMKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MPE/ICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;

dbopMyIUpoOBaTh 3aMPOCHl U MPUMEHSITh Pa3IUYHbIE METOJbl MIPU TMOUCKE U
orbope wuHPOpMaNKK, HEOOXOIUMOW [JIi BBIIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIIEHHOTO THUIIA;

NpUOOpETaTh OMBIT HCMOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO ~ BBIOMpaTh  ONTHUMalbHYHO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC AxaJIora /uam
AUCKYCCHH, BBICKA3bIBATb UJCH, Q)OpMYJII/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOM pabOThI MO HCCIIEJOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, ONpenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBATh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHUHU Y4YeOHBIX U HCCIIECIOBATCIIbCKUX 3a7ad, BBIOMpaTh HawmboJjee
3¢ (deKTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CamMOaHaiu3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ybTaThl OCBOSHUS MTPOTPAMMBI 10 XUMUH Ha YITyOJaIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa30BaHUS BKIIOYAIOT CHEIU(PUISCKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUIN
M0 OCBOCHHIO, MHTEPIPETALMA U TTPEOoOPa30BaAHUIO 3HAHUM, BUJIBI JCATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHWM B PA3IMYHBIX yUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYalMsAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEIMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroOJaM
W3YyUYECHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM DKOJIOTMYECKOM, SHEPTeTUUECKON U



NUIIEBON O€30MaCHOCTH, B Pa3BUTUM MEAMILIMHBI, CO3JAHUH HOBBIX MAaTEpUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B o0ecrieueHnn PalOHAJIBEHOTO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIOIINE ITOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOJHBIN CKENeT, PyHKIHOHATbHAS
rpynma, pajaudkal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasi), H30MEphbl, T'OMOJIOTMYECKUU ps, TOMOJIOTH, YIJIEBOIOPOAbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpaLEHUS] HHEPrul NpHU XUMHUYECKHX pEeaKlUsAx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUYECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MTOHMMAHUS TPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUW; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX M KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIUSIHUA aTOMOB U T'PYII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U 0O€30MacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHMYECKUX BELIECTB B OBITY M NPAKTUYECKON
NESTENIbHOCTH ~ 4YelloBeKa, OOIMMX  HAay4YHbIX  OPHUHIUNAX  XUMHYECKOIrO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKu HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHS IPHU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHCHUN;

chOpMHPOBAHHOCTH YMEHHUIA:

MCIIOJIB30BaTh XMMHUUYECKYI0 CUMBOJIMKY Ul COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISATb YPAaBHEHMS] XMMHUYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATH MOJIETU MOJIEKYJI OPraHUYECKUX BEUIECTB JIJIsl WILTFOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne COeAMHEHWH, JaBaTb UM Ha3BaHHUS [0 CHUCTEMAaTUYECKOU
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOb, (eHOoN, (QopMaibIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIJIOTA, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENETATh BHUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBsI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTb  COCTaB, CTPOCHUE,
bu3MUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENICH pPa3THMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKaJUEHOB,
AJKUHOB, apPOMATHYECKUX YTJEBOJIOPOJOB, CIUPTOB, AaJIbJETU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3()UPOB, KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKHD  CBSI3b  MEXKAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C MCHOJH30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHUS TMOATBEP)KJIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUMA OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (OG- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He(dThb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICIUPOBAHUM, FKCIIEPUMEHTE
(peaJIbHOM W MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICIUTETILHON JESITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3ALMIO, BBISIBICHUE MPUYUHHO-CIICACTBEHHBIX CBSI3€M — I U3YyYECHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepHUajJbHOIO €IMHCTBA MHUpPAa,
WCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: MPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIINUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHAITU3UPOBATH U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadoTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYECHHBIE 3HAHUS JIS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSATEIIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUUYECKUN DKCIEPUMEHT (TOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PpAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEUIECTB, PELICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeIIeCTBAMHU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIEAOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOILICH
MIPUPOTHOM Cpebl U JOCTUKEHUS €€ YCTOMUYUBOTO PA3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbICH TTokazaress [1/1K;

aHAJU3MPOBATh IIEIECOO00PA3HOCTh NMPUMEHEHUS] OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (HaydHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi nHbopMmaluu, HTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadareiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSDY OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJM B OOECIEUEHUU YCTOMYUBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECIEYEHUM PAI[MOHAIBHOTIO MPUPOIOIOIb30BAHUS, B
dbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEed KyJbTypbl 4YeJIOBEKa, a TaKkxke
HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TIOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, FJIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBs3b (KOBAJICHTHAsi, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAasl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PeaKIuu, CKOPOCTh XUMHUECKON PEAKIINHU, XUMUUECKOE PAaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOPHS DJICKTPOIUTHUYECKOW TUCCOIUAIIUU, TEPUOTUICCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallie B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUU BEIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TIPEJCTABJICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEHUIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  4eJOoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATh XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUSA MPHU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUI;



c(OPMUPOBAHHOCTh YMEHHUS HCIONb30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILECTB;

Cc()OPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XUMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAJIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh ~ yYMEHHWH:  KJIAcCU(PUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTABY, XUMUYECKUE PEAKIINH 110 PA3IMYHBIM ITPU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTtopa H
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHUSI PACKPBIBATh CMBICI MEPHUOJUUECKOrO 3akoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB I€PBOrO—4YETBEPTOIO IMEPHUOIOB
[Tepuomnueckonn  cucrembr .M.  MengeneeBa, uUCHONB3YS  TOHATUSA
«QHEPreTUYECKUE YPOBHU», «3HEPreTUUYECKUE MOIYPOBHM», «S-, p-, d-aTOMHBbIE
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M UX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonnueckon cucrembr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh, YMEHH: XapaKTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEHIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHME TEHETUYECKON CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCJIMTEJIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHca
THX pEeaKUWid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX MOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKkiui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);



chOPMHUPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS! XUMUYECKOTO PAaBHOBECHSI IO BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue Hay4yHble TMPUHIMIBI XUMHUYECKUX MPOU3BOJICTB; 1E€IeCO00pPa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMON 3HAHUM O METOJax HAyYHOIO
MO3HAHUSL SBJICHUW MpUPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (PEaIbHBIN U MBICJICHHBIH ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JisE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAST KOHIICHTPAIUs»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuu; 3HAYEeHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT M IIEIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAaKIUM, €CIM OJHO U3 MCXOJHBIX BELIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WMUIM JAaHO B M30BITKE
(MMeeT TpHWMECH); JOJIM BBIXOJA MPOIYKTa PEaKIMU; OOBEMHBIX OTHOIICHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpPUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONpPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbIO HWHIUKATOPOB, HM3YyYCHUE BIUSHUS
pa3MYHBIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemeramnbsy) ¢
coOI0IeHHEM TIPaBUII OE30MacHOr0 OOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
obopynoBanueM, (HOpMyIupoBaTh I€Jdb HWCCIACAOBAHUS, TNIPEICTABIATh B
pasnu4yHON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOTH30BAHUS XUMUYECKON
mocyJol u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJIHEHUIO JTA0OOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMHUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBATh XUMHUUYECKYI0 MH(POPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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KapOoHunbpHBIC COCTMHEHUS: aTbACTU/IBI U

bubmuorexa [JOK
3.2 keToHbl. KapOboHoBbIe Kuca0Thl. Cl10KHBIS 21 hitps-//m.cdsoo.ru/d69di650
a¢upsl. XKupbl
bu6mmoreka [IOK
33 YTIeBOEL ? https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3nen 4. A3oTconeprxaiue opranudeckue coeJMHeHUs1
4.1 Amunbl. AMMHOKHUCIIOTEL benku 12 bubmmorexa HOK
https://m.eds00.ru/d69df650
Hroro no pazueny 12
Pa3zaea S. BeicokoMoieKyJIsIpHbIE COeINHEHUS
5.1 BrIcOKOMONIEKYIJISIpHBIE COCTMHEHHS 6 bubmorexa LHOK
) yAp a https://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




11 KJIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne n/m P Kontpoabnbsie  IIpakruueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atoma. [lepuoguyeckuii 3aKoH
bubmuorexa [JOK
1.1 u [lepuoanueckast cuicteMa XUMHUYECKUX 9 1
https://m.edsoo.ru/2dd5724
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 1 | bubnnoreka [JOK
) BEIIECCTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1.3 X ecKHe pea 19 1 3
VIMITFICCICE pealtiit https://m.edsoo.ru/2dd57624
Wroro no pasaeny 39
Pa3nes 2. Heoprannyeckasi XuMust
bu6mmoreka [IOK
2.1 H 31 1 3
CMETALIE https://m.edsoo.ru/2dd57124
22 Meranel 23 1 2 bubmmoreia LIOK
https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3nen 3. XumMus u ;Ku3Hb
31 MerToibl TO3HAHUSA B XUMUU. XUMUS U 9 bubnuorexa [JOK
' KHU3Hb https://m.edsoo.ru/2dd5724
Uroro no pazgeny 9

Ha3Banue moayJis




Pa3zgen 1. HazBanue

Hroro

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoThI
[Ipenmer 1 3HaUY€HNE OPraHUYECKON
1 XMMUH, NIPEJICTaBIEHHE O MHOTOOOpa3uu 1 bubmmorexa LIOK
- 1P . P https://m.eds00.ru/3686e6f5
OpPraHUYECKUX COEAMHEHUN
DJNEeKTPOHHOE CTPOCHUE aTOMa yIrilepoja
) (ocHOBHOE U BO30YK/IEHHOE COCTOSIHHS). | bubnnoreka [JOK
BasieHTHBIE BO3MOXHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriaepoja
XuMuyeckas CBsI3b B OpraHM4ECKHUX
3 coequHEeHUsX. MexaHn3Mbl 00pa3oBaHus | bubnnorexa [JOK
KOBQJIEHTHOH CBsI3H, CIOCOOBI Pa3phiBa https://m.edsoo.ru/8d39f5c8
CBA3EH
4 Teopus cTpoeHHUS OPraHUYECKUX | bubnnorexka [HJOK
coequHenuit A. M. byrneposa https://m.edsoo0.ru/9e595¢cb8
Bunel n3omepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE | bubnuoreka [IOK
3¢ EeKTh B MOJIEKYIaxX OpraHMYECKUX https://m.edsoo.ru/b0e61661
COECIMHEHU I
IIpencrasienue o Ki1accUPpUKALUU U
6 cyiTeMamquKas{ HOMGHK?;aT a 1 bubmmorexa LIOK
P https://m.edsoo.ru/c212dd21
(IUPAC) opraHnnueckux BEIIeCTB
7 Krnaccudukanus peaxuuii B 1 bubnuoreka [IOK

OpraHN4YeCKOM XUMHH

https://m.edsoo.ru/ba5706aa




Cucremaruzanus u 0000LIEHUE 3HAHUM

bu6mmoreka [IOK

ankeHoB. [TpaBuino MapkoBHHKOBa

8
10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHH psifl, 001Iast
9 (dhopMyIia, HOMEHKIIATypa ¥ H30MEpus, bubmmoreka [JOK
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOCHHUE MOJIEKYJ
10 PusnyuecKue 1 XUMUYECKHE CBOICTBA bubmmoreka [JOK
AJIKAaHOB https://m.edsoo.ru/3137711c¢
Haxoxnenue ajikaHoB B IpUpo/Ie.
11 CnocoObl TToTyYeHHS ¥ IPUMEHEHHUE bubmorexa [JOK
i p https://m.edsoo.ru/259b0asSb
aJIKaHOB
Huknoankansl: o0miast popmyna,
HOMEHKJIaTypa U U30Mepus,
12 0COOEHHOCTH CTPOCHUS U XUMHUYECKHX bubmorexa [JOK
. p https://m.edsoo.ru/156730d2
CBOWCTB, CITIOCOOBI TIOJTyYSHUS U
MIPUMEHEHHE
Pemenue pacu€THpIx 3a1a4 Ha
ompeieJICHUE MOJIEKYIISIPHON (OpMYITbI
13 OPraHN4eCcKOro BEUIECTBA MO0 MAaCCOBBIM bubnuotexa [JOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIINX B https://m.edsoo.ru/bf84d8eb
ero cocraB. CucreMarusanus u
00001IeHHe 3HAHUH 110 TEME
AJIKEHBI: TOMOJIOTHYECKU psijl, oOmas
opMyJa, HOMEHKJIATypa, SJIeKTPOHHOE
14 1(/11) np OZT ;.HCTBCHHOC ZTp ;)CHI/IC ’ bubmorexa HOK
poctp P https://m.edsoo.ru/273b0ale
Mosiekys. CTpyKTypHas U IUC-TpaHC-
M30MepHs aJIKEHOB
15 du3nyecKkre 1 XMMUYECKHe CBOMCTBA bubmuorexa [JOK

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




CriocoObl osTy4eHHs 1 IPUMEHEHNE

bu6mmoreka [IOK

16
aJIKEHOB https://m.eds00.ru/665dc058
[TpakTuyeckas padora Ne 1 o Teme
17 "[losrydeHue ATUIIEHA U U3YyYEHHE €TI0 bubmmorexa LIOK
. v " v https://m.edsoo.ru/0941eed8
CBOMCTB
Pemenne pacu€THbIX 3a1a4 HA
18 onpeieJICHUE MOJICKYIIPHON (OPMYITBI bubmmorexa [IOK
et YIIp pMy https://m.edsoo.ru/e9ea9921
OpraHUYECKOro BEIECTBA
AJKaMEeHbl: CONPSKEHHBIE,
bu6mmoreka [IOK
19 M30JIMPOBaHHbIE, KYMYJIHPOBAHHBIE.
https://m.edso00.ru/04298c0a
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHUS
20 XUMHUYECKHE CBOMCTBA CONMPSKEHHBIX bubnunoreka [JOK
JUECHOB https://m.edsoo.ru/e561253d
)1 CriocoOsl MoTyueHus: U IpUMEHEHUE bubnnoreka [JOK
aJIKaJUuCHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHUECKUN PsifI, oO1ast
2 (dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE bubnuoreka [IOK
U IIPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/68bb6cc4c
MOJIEKYJI, (PU3UIECKHE CBOMCTBA
23 XUMHUYECKHE CBOWCTBA AJIKHHOB bubmmorexa [OK
https://m.edsoo0.ru/23493a93
24 KauecTBeHHbIE peaklii Ha TPOMHYIO bubnmnorexa [JOK
CBSI3b https://m.edsoo.ru/7blc48da
)5 CriocoOsI MoTyueHus: U IPUMEHEHUE bubnmoreka [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemrenue 3amau: pacu€rsl 0 ypaBHEHUIO bubnmnoreka [JOK
XUMHYECKON peaKiuu https://m.edsoo.ru/5db8e526
27 Cucrematusanusa 1 000011IeHHE 3HAHUIT




10 TEMC

ApEeHBI: TOMOJIOTUYECKUH psif, o01as
¢bopmyna, HOMEHKIAaTypa. DICKTPOHHOE

28 Y POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI bubmmorexa [IOK
pocTp P 4 https://m.edsoo.ru/a92a7094
OeH30I1a ¥ ToJIyoua, uX (U3UIECKre
CBOICTBA
29 XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU bubmmoreka [JOK
3aMEIICHUS https://m.edsoo.ru/a44alae4
XUMUYEeCKHEe CBOMCTBA apEHOB: PEAKIIHH
bu6mmoreka [IOK
30 MIPUCOSAMHEHUSI, OKUCIIEHHE TOMOJIOTOB
https://m.edsoo.ru/a44alac4
OcH301a
31 Oco0eHHOCTH XUMHYECKUX CBOWCTB bubnunoreka [JOK
CTUpONA https://m.edsoo.ru/d5018a54
Pemenue pacu€tHbix 3a/1a4 Ha
32 oTpe/IeIICHUE MOJICKYJIIPHON (OPMYITBI Bubmorexa ITOK
p yAp PMY https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIECTBA
13 CriocoObl ToTy4eHus1 U TPUMEHEHNE bubnnorexa [JOK
apeHOB https://m.edsoo.ru/6£717d09
34 ['eneTndeckast CBSI3b MEKIY
Pa3IMYHBIMH KJIaCCaMU yTJIEBOJI0POIOB
PacuéTel Mo ypaBHEHUSIM XUMUYECKUX
35 peakuuii. CucteMaTuzaius u
0000111eHNE 3HAHUM 10 TEME
36 [Ipupoanstii ras. [lomytHbie HEDTAHBIE
ra3bl
37 KaMeHHbIi1 yroyib U mpoayKThl €10 bubnuorexa [JOK
nepepadoTKu https://m.edso0o.ru/69b3398b
38 Hedtb u ciocoOb1 €€ nepepaboTKy. bubnmoreka [JOK




[TpumMeHeHne IpOIyKTOB IepepadoTKU
HepTH

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

['enernueckas cBsA3b MEKIY

39
Pa3IMYHBIMU KJIaCCaMU yTJIEBOJI0POJIOB
l'amoreHONpPOM3BOAHEIC YTIIEBOJIOPOIAOB:
40 3JIEKT OHHSC CT OGHI/Ie‘yI‘eaKI_[I/II/I ’ bubmorexa [IOK
P POCHHE P https://m.edso0.ru/82b4d759
3aMeIICHHS TaJIoreHa
JeiicTBue 1enoyei Ha
41 rajoreHnpou3BoJiHbIe. B3aumoneictue
JIMTaJIOTCHAIKAHOB C MAarHUEM U [IHHKOM
42 Cucrtemaru3zanus 1 00001IeHNe 3HaHUH bubnnorexa [HOK
1o paszzaeny "Yriesoapoponast" https://m.edsoo.ru/20e89f22
43 KonTponbnas pabota no teme bubnuorexa [JOK
"YraeBogopo b https://m.eds00.ru/95¢9¢298
[IpenenbHbIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHUI psijl, o0mas popmyia,
44 CTPOCHHE MOJIEK JI1) H30ME I/Ifl(b o bubmorexa [TOK
p M pHA, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiiaccuukarms,
¢u3nueckue cBoiicTBa
45 XUMHYECKUE CBOMCTBA MPEACITbHBIX bubnnoreka [JOK
OZTHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObl ToTy4eHus1 U IPUMEHEHNE bubnuoteka [JOK
OZTHOATOMHBIX CIIUPTOB https://m.edsoo.ru/484100000000000
IIpocTrie 3¢upel: HOMEHKIATYpa U
47 I/I?i)Me ust ((1))0(1:6CHHOCTI/I (1)H3zzecxnx u bubmmorexa [OK
pHs, . https://m.edsoo.ru/c2c788b2
XAUMHUYECKHUX CBOMCTB
43 MHOroaroMHsbI€ CIIUPTHI: bubnnorexka [JOK

OTUJICHTJIMKOJIb U TTIMIECPHUH, UX

https://m.edsoo.ru/ee4d84aa




¢du3nyeckre 1 XUMHUECKUE CBOMCTBA

CriocoObl MoTy4eHHs U IPUMEHEHNE

bu6mmoreka [IOK

49
MHOI'0OATOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
. bu6mmoreka [IOK
50 (busnueckue cBoicTBa. TOKCUIHOCTH
https://m.edsoo.ru/2ce726£8
¢denona
. b K
51 XuUMHYeCcKue CBOMCTBA (heHoa nommorexa 110
https://m.edsoo.ru/037ca5f9
57 CriocoOsl MoTyueHus: U MpUMEHEHUE bubnnoreka [JOK
denona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas paborta Ne 2. Pemenue
bubmuorexa [JOK
53 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
https://m.edsoo.ru/fdOced09
"Crupthl 1 peHomBr"
54 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
110 TeMe https://m.edsoo0.ru/1810cb9b
ATNBIETHIB U KETOHBI: DJIEKTPOHHOE
55 CTpOEHUE KapOOHUIHHOM TPYIITIHI; bubnuotexa [JOK
TOMOJIOTUYECKHE PSIBI, 001IIast https://m.edsoo.ru/b139beaa
dbopMyna, n3oMepus U HOMEHKIIaTypa
56 AJbaeTUAB U KETOHBI: (PU3NYECKUE bu6mmorexa [IOK
CBOKCTBA; PEAKLMU IIPUCOCIUHEHUS https://m.edsoo.ru/c887425¢
57 Peaknuu okuciieHHs U Ka4eCTBEHHBIC bu6mmorexa [IOK
peakuu anpaeruaoB U KETOHOB https://m.edsoo.ru/a393baa9
53 CriocoOblI MOJTy4eHUs aJIbJICTHIOB U bubnuorexa [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEIETbHbIE
bu6mmoreka [JOK
59 KapOOHOBBIE KHCIOTHI, 0COOEHHOCTH

CTPOCHUSA UX MOJICKYJI

https://m.edsoo.ru/fecOb113




60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnunoreka [JOK
KHCIIOT, UX (pU3MYeCcKHue CBOMCTBA https://m.edsoo.ru/700cc87b
61 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX bubnnoreka [HOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
OcobeHHOCTH CBOMCTB MypaBbUHON
62 KHCIOTBL. MHOTOOOpa3ue KapOOHOBBIX bubmmorexa [IOK
' P P https://m.edsoo.ru/bb31be71
KHCIIOT
OCOoOEHHOCTH CBOWCTB: HEMIPEICIbHBIX U
apoMaTHYeCcKUX KapOOHOBBIX,
bu6mmoreka [IOK
63 TUKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
https://m.edsoo.ru/83a08773
kucnot. [IpencraBuTenu BHICIIUX
KapOOHOBBIX KHUCIOT
64 [TonsATHE O TPOU3BOIHBIX KAPOOHOBBIX bubnnoreka [JOK
KUCJIOT https://m.edsoo.ru/0d162d9d
65 CriocoOsl MoTyueHus: U IpUMEHEHUE bubnnoreka [JOK
KapOOHOBBIX KHUCJIOT https://m.edsoo.ru/7c065¢9d
CrnoxHbie 2(hUPBI: TOMOJIOTHYECKUN PSIJT
66 obmas o 13) Jfa HU30Mepus U e bubmmorexa [IOK
m pMyJ1a, p https://m.edsoo.ru/adfffe6d
HOMCHKJIATypa
67 du3nyecKre 1 XMMUYECKHe CBOMCTBA bubmuoreka [JOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIxX 3a1a4: 110
68 YPaBHCHHIO XUMUYICCKOM PEaKIuy, Ha
orpeeNieHue MOJIEKYIIpHOU (HOpMYIIbI
OpPraHUYECKOTO BEIIECTBA
ITpakTuyeckas pabora Ne 3. Pemenue
bu6mmoreka [IOK
69 IKCIIEPUMEHTANBHBIX 33724 10 TeMe

"KapOoHoBble KUCnoThl. ClI0KHBIE

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




s¢upsr”

Kupsr: crpoenue, puzndeckue u

bu6mmoreka [IOK

70
XMMHUYECKHE CBOICTBA (THAPOIIN3) https://m.edsoo.ru/al9¢5b98
OcobeHHOCTH CBOMCTB KUPOB,
71 COZAEPIKALIMX OCTATKUA HEMPEAEIIbHBIX bubmmorexa [OK
Aepaall pet https://m.edsoo.ru/b0331922
XKUPHBIX KUCIOT. JKUpBI B IpUpOIe
Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX
7 KHUCJIOT, X Motoulee aerctue. [onarue bubnuorexa [JOK
0 CUHTETUUYECKUX MOIOIIUX CPELICTBAX https://m.edsoo.ru/3¢566565
(CMC)
I'eneTnveckas CBsI3b yIieBOJOPOIOB H
73 KHCJIOPOJICOIePKA IZI): 0 FaHI/II:IeCKI/IX bubmorexa LHOK
poAcOAEpHalll p https://m.eds00.ru/56790c96
BEILIECTB
74 Pacuétbl mo ypaBHEHUSIM XUMHUYECKUX
peakuuii
75 Cucremaru3anus 1 0000IICHUE 3HAHUH bubmuorexa [JOK
10 TEME https://m.edsoo.ru/f8eaf2eb
OO1as xapakTepucTUKa YrIeBOI0B U
76 Knaccmbml:a I/Iﬂp TIEBO le; (MOHO-, n bubmmorexa [TOK
T YT a » A https://m.edsoo.ru/7a9693al
1 TIOJIUCaxapubl)
77 Mounocaxapuzpl: pu3nuecKrue CBocTBa bubnuoreka [IOK
U HaXOXJEHUE B IIPUPOAE https://m.edsoo.ru/b4bdda2d
73 [IpuMeHeHne rIKO36l, €€ 3HaUYEHNE B bubnnoreka [JOK
KUBHENEATEIBHOCTU OpraHu3Ma https://m.edsoo.ru/5e61122d
Hcaxapubl: caxapo3a, MajJbTo3a 1
79 famo:«;ap Haxox ell{)ne 1; pUpoae 1 brbmorexa HOK
' A PHpoA https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCaXapHIOB
80 [Tonucaxapuapl: cTpoeHue bubnmoreka [JOK




MaKpOMOJIeKYI, (pru3nuecKue u
XUMHNYCCKHUC CBOﬁCTBa, IIPHUMCHCHUC

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

81 [TonsiTHe 00 UCKYCCTBEHHBIX BOJIOKHAX bubmmorexa [IOK
Y https://m.edso0.ru/6216e766
Pemienue pacueTHbIX 3a/1a4 Ha
82 ompeaesICHUE NOJIU BBIX0Ia MIPOIYKTa Bubmorexa ITOK
P POAYK https://m.edsoo.ru/7fde47ef
pEeaKIu OT TEOPETUUYECKH BO3MOXKHOTO
23 CucreMaru3anus 1 0000IICHHE 3HAHUH bubmuoreka [JOK
110 pasjeiy https://m.edsoo.ru/08d4364c
KonTponbhas padota no teme
84 "Kucnopoacoaepkaiiie opraHu4ecKue bubmmorexa [TOK
P " P P https://m.edso00.ru/42c6678¢
COCJIMHECHHUS
AMUHBIL: KJTaccu(UKAIHS, CTPOCHHE
85 MOJIEKYI1, 001mas popmyiia, H30Mepus bubmorexa LHOK
Y PMYIId, ? ’ https://m.edsoo.ru/efaZe6ca
HOMCHKJIATypa U (U3HUYECKUE CBOWCTBA
26 XUMHYECKHE CBOMCTBA anr(paTHIECKUX bubnuorexa [JOK
aMHUHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOCHUE aHWIHHA,
87 0COOEHHOCTH XUMHUYECKHX CBOICTB bubmmorexa [OK
https://m.eds0o.ru/39cd21f1
aHWJIMHA
28 CriocoOsl MosTyueHus: U IpUMEHEHUE bubnuoteka [JOK
ann(paTHYECKUX aMHUHOB https://m.edsoo.ru/eal38763
AMMHOKHUCIIOTBI: HOMEHKJIaTypa U
29 n3oMepusi, pu3ndecKue CBOICTBa. bubnmoreka [JOK
OTtnenbHbIE IPEACTABUTENH 0L https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
90 XUMHUYECKHEe CBOMCTBA aMHHOKHCIIOT, bubmuorexa [JOK

UX OMOJIOTHYECKOE 3HAYCHUE

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




aMUHOKUCIIOT. CHHTE3 U TUIPOIIU3

MENTHU/IOB
01 benku kak npupoIHBIE TOJTUMEPHI; bubnnoreka [HOK
CTPYKTYpBI OCJIKOB https://m.eds00.ru/429¢9899
. bubmmoreka [JOK
92 XHWMHYECKUE CBOMCTBA OCIKOB hitps-//m.cdsoo.ru/6237306d
A3oTconepkaliye reTepoluKInIecKre
93 COGILI/IHGHEI?I. HyKJ'IeI/IH(I))BBIe KHUCJIOTHI: Bubmorexa ITOK
https://m.edsoo.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOTHYECKAsl POJTh
[IpakTuueckas padota Ne 4. Pemenue
94 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [JOK
"A30TcoepKalle OpraHnuecKue https://m.edsoo.ru/8e3c02d1
coelMHEeHHS "
[Tpaktuueckas padota Ne 5. Permenue
05 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
"Pacrio3HaBaHuEe OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coequHeHnn"
KonTponbHas pabota mo Teme
96 "Asofcoz[epncal;me OpraHUYeCcKHe buommorexa [OK
" https://m.edsoo.ru/ce561bc7
COEJIMHEHUS
OCHOBHBIE TOHATHUS XUMUHU
97 BBICOKOMOJIEKYJIIPHBIX COEUHEHUN U bubnmnorexa [JOK
METOJIbl UX CUHTE3a —IIOJIMMEpU3alus U https://m.edsoo.ru/7aa63ebd
TTOJTMKOHICHCAITUS
08 [Tmactmaccel. YTunusamus u bubmuoreka [JOK
nepepadoTKa MIacTUKa https://m.edsoo0.ru/82242¢0f
99 DnacToMephl: HaTypaTbHBIN bubnmnoreka [JOK

CUHTCTUYCCKUEC KayYyKH. Pe3una

https://m.edsoo.ru/246103ec




BonoxkHa: HaTypanbHEIE,

100 HUCKYCCTBEHHEIE, CHHTETUYECKUE 1 Bubmorexa ITOK
Y ’ ' hitps://m.eds00.ru/5963a601
[TonmMepsl cienuaTLHOTO Ha3HAYCHUS
[Tpaktuyeckas padora Ne 6. Pemenue
101 AKCIIEPUMEHTANIbHBIX 3aJ1a4 10 TEME 1 bubmoreia HOK
" p A " https://m.edsoo.ru/3aebd77a
Pacrio3naBanue miacTMacc U BOJIOKOH
O0001IeHrEe U cUCTEMAaTU3 AU
102 HM3YYEHHOTO MaTepHaia 1o TeMe 1 bubmorexa HOK
" yi p " https://m.edsoo.ru/6a22ble8
BricokoMonekynsipHble COeTUHEHUS
OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne uugposbie
" Tema ypoka Beero KonTpoabubie  IIpakTnueckue 06PA30BATEILHBIC
padoThI padoThI pecypenI

| Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH | bubnmnoreka HOK
31eMeHT. M30Tonbl https://m.edsoo.ru/59c112ee

) CtpoeHue 3NIeKTPOHHBIX 000JI0YEeK aTOMOB, | bubnnorexa [JOK
KBAHTOBBIE YHUCJIa https://m.edsoo.ru/b4d9fffa

3 Knaccuukanus XuMHU4ecKnuX IEMEHTOB (-, | bubnuoreka [IOK
p-, d-, f-3emenThI) https://m.edsoo.ru/61294af9

4 Pacnipenienenue 31eKTpOHOB 110 aTOMHBIM | bubnuoreka [IOK
opouTaIIM https://m.edsoo.ru/f5t750fe
DNEeKTpOHHBIE KOHPUTYpAIIUU aTOMOB

5 SHGMGETOB B OCHOEI){ON}IIII)/I BO30YKIAEHHOM 1 bubmorexa HOK

https://m.edsoo.ru/8149e846

COCTOSIHHH

6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. | bubmuoreka [IOK
DNEeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akon u [leprnonnueckas

7 cHCTEMA XUMHUYECKUX 3neMeHToB [[. 1. | bu6mmoreka IIOK
MeHeneeBa, CBA3b C COBPEMEHHOU TEOPUEH https://m.edsoo.ru/16957c01
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB

g XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMU | bubnmnorexa [JOK
MPOCTBIX U CI0XKHBIX BEIIECTB IO IPYyIIIaM U https://m.edsoo.ru/f8468927
Tepuoiam

9 CucreMmaruzanys 1 0000IIeHe 3HAHNUH 110 1 1 but6mmoreka [IOK




teme Kontponbnas pabota

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

Buabsl xumMnueckou cBa3u. MexaHUu3MbL
00pa30BaHMs KOBAJICHTHOU CBSI3H.

bu6nuoreka [IOK

10
Bonopoanas cBs3b. MexMONIEKyIsIpHbIE https://m.edsoo.ru/5a8072af
B3aUMOJICVCTBUS
BaneHTHOCTh U BaJI€HTHBIE BO3MOKHOCTH

11 aToMOB. CBA3b JIEKTPOHHON CTPYKTYPBI bubmmorexa LIOK

’ P PYKLYP https://m.edsoo.ru/3d2ca093

MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubmmoreka [JOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MosekyasipHOro 1

13 HEMOJIEKYJISIPHOTO CTpOEHUs. THIIBI bubnnorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB

14 IlonsiTE O AUCTIEPCHBIX CUCTEMAX. bubnnorexa [JOK
[IpeacraBnenue 0 KOJUIOUIHBIX pacTBOPAX https://m.edsoo.ru/da2¢70e4
HcTtunHbBIE paCTBOPHI: HACKHIIIEHHBIE U

15 HEHACBIIIEHHBIE, PACTBOPUMOCTh bubmmorexa [TOK

11 Y p . https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoObI BEIpaKEHHS] KOHIIEHTPAIIH bubnnorexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3agad ¢ HCMOJIb30BAHUEM MTOHSITHI

17 ""MaccoBas q0JIsI PaCTBOPEHHOIO BemecTsa" bubmorexa HOK
| P P . ’ https://m.edsoo.ru/785e0ab4

MOJISIpHAsT KOHIEHTpaIus

13 Krnaccudukanus u HoMeHKIaTypa bu6muoreka [IOK
HEOPraHWYeCKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 Cuctemaru3zanus 1 00001IeHNe 3HAHUH 110 bu6muoreka [JOK

TEMC

https://m.edsoo.ru/8d2c6a3a




KonrponsHas pabora o temam "Crpoenue
aroma. [leproauueckuii 3aKOH U

bubnunoreka LIOK

20 [lepuoanueckas cucteMa XUMUYECKUX
P "o https://m.edsoo.ru/70a60aa4
anemenToB /. 1. Menneneesa", "Crpoenune
BemecTBa. MHOroo6pasue BeniecTs"”
Krnaccudukanusa XuMHUUECKUX peakluil B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
bubnunoreka LIOK
21 3aKOH COXpaHEHHUsI MACChl BELIECTB; 3aKOH
https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MPEBPAILCHUS SHEPTUU IIPU
XUMHUYECKHUX PEAKLMIX
2 Tennobie 3 HEKTh XUMUUECKUX PEAKIIHA. bubnnorexa [JOK
TepMoXuMHUYECKHE YPAaBHEHUS https://m.edsoo.ru/d1db86da
7 Boruncnenus no ypaBHEHUSIM XUMHUECKUX bubnuoreka [IOK
peaKurii ¥ TEPMOXUMHUYECKHM YPABHEHUIM https://m.edsoo.ru/87b13954
CKopocTh XMMHUYECKOH peakuuu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.
Karanms u xatanuzaropsl
25 ['oMoreHHbIe ¥ reTepOreHHbIE peakuu
[IpakTnueckas padora Ne 1 no reme "Bnusinue
26 a3JM4YHBIX (DAKTOPOB HA CKOPOCTh brbmmorexa [IOK
P . P " P https://m.edsoo.ru/1facaldl
XUMHYECKON peaKInu
7 O6patumbie U HEOOpATUMBIE PEAKITUH. bubmuoreka [IOK
XHUMHUYECKOE paBHOBECHE https://m.edsoo.ru/30952f9b
IIpakTruyeckas padora Ne 2 o teme "BnusHue
28 a3JIMYHBIX (DAKTOPOB HA MOJIOKEHUE bubnmorexa LOK
P P " https://m.edsoo.ru/3bf34e17
XMMHUYECKOTO PAaBHOBECUS
79 OnexTponuTHueckas aucconuanus. CuibHbIE bu6muoreka [JOK

U cl1a0ble QJICKTPOJIUTHI. CrencHb

https://m.edsoo.ru/5f766bdf




JUucconranmu

Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

bu6nmmoreka [IOK

30 acTBopoB. BomopoaHslii nokasarens (pH
P p AOPOA (pH) https://m.edsoo.ru/3966ca89
pacTBopa
31 I'unponus coneil. Peakiuu, nporekaromue B Bu6mmotexa [JOK
pacTBopax dJIEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[Ipaktuyeckas padora Ne 3 o Teme
32 "XUMHUUECKHE PEAKIINHU B PACTBOPAX buGnuorexa [IOK
F p p https://m.edsoo.ru/2e3daeb0
AJICKTPOJIUTOB
13 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH. bubnunoreka LIOK
BaxkHelre OKUCINTEIN U BOCCTAHOBUTEIIH https://m.eds00.ru/56226060
34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubmmoreka [JOK
Oaianca https://m.edsoo.ru/fb691387
35 DJIEKTPOJIN3 PACTBOPOB U PACIJIABOB BEIIECTB bubnuorexa [IOK
p p p p m https://m.edsoo.ru/93fb97d2
36 Pemenue 3amay pa3IMUHBIX THIIOB bubnmorexa OK
et p hitps://m.edso0o.ru/5a859d16
37 Pemrenne 3a1a4 pa3InyHbIX THIIOB bubnuorexa [IOK
lad p https://m.edsoo.ru/5afa265d
18 Cucremaru3zanus u 0000IIEHUE 3HAHUM 110 bubmuoreka [IOK
TeMme "XuMHUuecKkue peakiuu' https://m.edsoo.ru/c161eb85
Kontponbnas padota mo teme "Xumudeckue bubmuoreka [IOK
39 |
peakunu https://m.edsoo.ru/a8a0a930
[Tonoxenue Hemeramuios B [lepuoanueckoit
40 CUCTEME XUMHUYECKUX 31eMeHTOB /1. 1. bu6muoreka [IOK
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/8ca2dcad
atromoB. OHu3nyecKkue CBOMCTBAa HEMETAJIJIOB
41 AnnoTpomnusi HeMeTaJlIoB (Ha mpuMmepe bubmuoteka [IOK




KHCIIOpo/ia, cephl, pochopa u yrieposaa)

https://m.edsoo.ru/ef92c¢91c

Bopopona: nonydyenue, pusndeckue u

bu6nuoreka [IOK

42
XMMHYECKHE CBOMCTBA. [ 'napuibl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI
43 MoNy4eHus1, GU3NIECKUE U XUMHUYECKHUE bubmmorexa [JOK
Yq ’ https://m.edsoo.ru/4e223795
CBOIMCTBa
lNanorenoBonopoasl. Baxxnenmue
44 KHACJIOPOACOIEPKAIIME COEANHEHUS buGnuorexa [IOK
p P hitps:/m.eds00.ru/6b3255¢6
rajJloreHoB
JlaGopaTopHble U TPOMBIITUICHHBIC CITOCOOBI
45 noay4ueHus ranoreHoB. [IppMenenue buGnuorexa [IOK
yi P . https://m.edsoo.ru/6971aca4
raJIor€HOB U UX COEIUHEHUN
[Ipaktuueckas paborta Ne 4. Pemenue
bubnuoreka [{OK
46 AKCIICPUMEHTAIIBHBIX 33724 110 TEME
" " https://m.edsoo.ru/8b26fecd
T"amorensl
Kucnopon: naboparopHblie U MPOMBIIIITICHHBIE
47 CrocoOBI MOyYeHus, Pu3nyeckue u bubnnorexa [JOK
xumuueckue cBoiictBa. O30H. [Ipumenenue https://m.edsoo.ru/c8abc36a
KHCJIOPOJIa U 030HA
bu6mmoreka IIOK
48 OKcHOBI U IEPOKCUIBI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemrenue 3amay pa3iInyHbBIX THIIOB bubnuorexa [IOK
lad p https://m.edsoo.ru/2b6d8b4b
Cepa: HaX0XKIECHUE B IPUPOJIE, CITOCOOBI
50 HOJI': €HUs (1)I/ISI/I‘ICCKI/I:G E XUMUYECKHE brbmorexa [OK
Elq ’ https://m.edsoo.ru/46afae16
CBOMWCTBa
Bubnuoreka IIOK
51 CepoBoaopo, Cyabhuabl s

https://m.edsoo.ru/7¢875999




Kucnoposcoaepxaiiue COeIMHEHUS CEPBI.

bu6nmoreka [IOK

52
Oco0eHHOCTH CBOWCTB CEPHON KHCIOTHI https://m.edsoo.ru/8cfa2548
[Tpaktuyeckas padora Ne 5. Pemenue
53 AKCIEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u bubmmorexa [IOK
. p | p https://m.edsoo.ru/0afb05e4
e€ COeIMHEeHUS
A30T: HaX0XJACHUE B IPUPOJE, CIIOCOObI
54 MMOJTyYESHHUS (1)1/131/1%01(1/11)6 E XHUMHYECKHE bubmorexa [IOK
Elq ’ https://m.edsoo.ru/badd2255
CBOICTBa. AMMUAK, HUTPU/IBI
55 Kucnopoaconepxaiiye coequHEHHs a30Ta. bubnunoreka LIOK
OCc0OEHHOCTH CBOWCTB a30THOM KHCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. bubmmoreka [JOK
A30THBIE yIOOpEHUS https://m.edsoo.ru/129f5059
dochop: HaxXOXKICHHUE B IPUPOJIE, CIIOCOOBI
dop bHp bubnuoreka [{OK
57 noJiydeHus, GU3NYECKUE U XUMUIECKHE
z https://m.edsoo.ru/9a6b43ec
cBorictBa. Dochuas u hochun
58 Oxcunsl hocdopa, pochopconepxarine bubnnorexa [JOK
kucioThl. Conmu hochopHO KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue dhocdopa u ero CoeTMHEHUH. bubnmnorexa [JOK
docdopHbie y1oOpeHus https://m.edsoo.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue
60 JKCHEPUMEHTAILHBIX 3aa4 10 TeMe "A30T 1 bubmorexa LHOK
P " https://m.edsoo.ru/8175ac3f
dbochop 1 ux coenMHEHHS
VYraepod: HaX0XKIIeHHe B IPUPOJIE,
61 annof OIHbIE MOJU(UKA En'p(bmnqecxne " Bubnmorexa [IOK
P jl S https://m.edsoo.ru/1eb19f9%
XUMUYECKHUE CBOWCTBA, MPUMEHECHHE
& Oxkcun yraepona(Il), okcun yrinepona(IV), bubnuotexa [JOK
yrojbHasi KUCIIOTa U €€ COIU https://m.edsoo.ru/dbaS8adf
63 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnmnorexa [JOK




https://m.edso0o0.ru/6029b609

Kpemuuii: HaxoxxJ1eHuE B IPUPOJE, CIIOCOOBI

bubnunorexa LIOK

64 MoJIydyeHus, GU3NYECKUE U XUMUYECKHE
ye, b https://m.edsoo.ru/143558ab
CBOICTBa
65 Oxkcun kpemaus(IV), kpeMHHEBas KUCIIOTA, bubnmnoreka HOK
CHJIMKAThI https://m.edsoo.ru/3170e7b1
. bu6nuoreka [IOK
[IpuMeHeHne KpeMHHS U €r0 COSTMHEHUM.
66 C https://m.edsoo.ru/393cdacO
TCKIIO, €0 HOIyHCHUE, BUIBI CTCKIA https://m.edsoo.ru/5823cefb
67 Pemenue 3ai1a4 pa3nuyHbIX TUIIOB bubmorexa [IOK
i p https://m.edsoo.ru/b624£801
68 CucremaTu3anus 1 0000I1IeHNe 3HAHUH TTO bubmmoreka [JOK
teme "Hemerasmibr" https://m.edsoo.ru/6e864db5
bub K
69 KonTponbnas pabora o teme "Hemeramnbr" uommoreka 110
https://m.edsoo.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIBHOM paboThI, bubmuorexa [IOK
KOPPEKIIUS OIIHO0K https://m.edsoo.ru/2b7e¢9510
[Tonoxenne meramios B [lepuognyeckon
71 CHUCTEME XUMUYECKUX DIIEMEHTOB. bubmuoreka [IOK
OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX https://m.eds00.ru/9839c16¢
000JI04€K aTOMOB METaJLIIOB
7 Oo6uue puznyeckre CBOWCTBA METAIJIOB. bubmmnoreka HOK
[IpuMeHeHne MeTaIoB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
bubnunorexa LIOK
73 C K
maBbl MeTayioB. Koppo3us meranios hitps://m.cdsoo.ru/42b872¢3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB Bubmmorexa [IOK
A&TP https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMHYECKUN PsiJi HAIPSDKEHUI bubmuoteka [IOK




MeTauioB. O0mmure croco0b! MOTydeHHUs
METaJLIOB

https://m.edsoo.ru/94eb377a

OOm1ast xapakTepUCTHKA METAJUIOB [A-Tpymiisl
[Iepuonnueckol CUCTEMbl XMMUYECKUX
a1eMeHTOB. Hartpuii u kanui: noiny4yeHue,

bubnunoreka LIOK

76 .
(bU3MYeCKre U XMMUYECKHUE CBONCTBA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHUE MTPOCTHIX BEIIECTB U UX
COETUHEHUN
O6mas xapakrepuctuka metamion IA-
rpynisl [lepuoauyeckoit cuctemsl
77 XUMHUYECKUX JIEMEHTOB. Maruui u KajabLUn: bubnnorexa [JOK
nojry4eHne, PU3NIecKnue U XHMUIECKHe https://m.edsoo.ru/7¢3e49c0
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COCIUHEHMI
N N bubnunoreka LIOK
78 XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS
https://m.edsoo.ru/c74bfae9
79 AnroMuHuil: nony4yenue, GusndeckKue u bu6nmorexa [IOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE https://m.edsoo.ru/0e79b266
AmMdoTepHbIe CBOHCTBA OKCHIA U THUIPOKCHUIA
bu6nunorexa LIOK
80 QIIFOMHUHMS, THAPOKCOKOMITIIEKCHI aTFOMUHUS,
https://m.edsoo.ru/5d12d318
WX IPUMEHEHUE
81 Pemrenne 3ama4 pa3sinuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue
bubnunorexa LIOK
82 3KCIIEPUMEHTAIIBHBIX 33]1a4 10 TEME
" " https://m.edsoo.ru/27a4af43
MeTtasipl TJIaBHBIX TTOATPYTII
OO6m1ast XxapakTepruCTHKa METAJIJIOB TTOOOYHBIX
. bubnuotexa [JOK
83 noarpynn (b-rpynm) [lepunoauueckoit

CUCTEMBI XUMHNYCCKHX 3JICMCHTOB

https://m.edsoo.ru/610d7431




DU3NYECKUE U XUMUYECKUE CBOKMCTBA XpOMa U

bu6nmoreka [IOK

84 .
€ro COeAMHEHUN, UX IPUMEHEHUE https://m.edso0.ru/9911bef3
Baxwnerinme coelMHEHUs Maprasiia.
85 [TepmanranaT kayius, €ro OKUCIUTEIbHbBIS bubmorexa HOK
P! : https://m.eds00.ru/039d69c8
CBOMCTBA
du3nUecKre 1 XUMUYECKHUE CBOMCTBA JKeje3a
86 U ero coenuHenui. [Tonyuenue u npuMeHeHe buGnuorexa [IOK
PO P https://m.edsoo.ru/1b7f8741
CIUIaBOB KeJie3a
g7 du3nYecKre U XMMUYECKUE CBOMCTBA MEJIU U bubnuorexa [IOK
€€ COeIMHEHUH, UX IPUMEHECHHUE https://m.edsoo.ru/2bc0f954
dusnyecknue 1 XUMHYCCKUE CBOMCTBA IUHKA U
. bubnuorexa [{OK
88 €ro COCIMHEHUM, UX TPUMEHECHHUE.
https://m.edsoo.ru/bl1f2beal
I'apoKCOKOMITIEKCHI ITMHKA
[IpakTuueckas paborta Ne 8. Pemenue
bubmuoreka [{OK
89 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
" " https://m.edsoo.ru/abe352ea
Mertaiabl TOOOYHBIX MOATPYII
90 Pemrenue 3amay pa3iInyHbBIX THIIOB bubmotexa LOK
P https://m.edsoo.ru/a8b83d83
91 O06o0011eHre U cucTeMaTU3alus U3y4eHHOTO bu6mmoteka [IOK
MaTepuaia 1o reme "Meramisr” https://m.edsoo.ru/e91{e975
bu6nmorexa [IOK
92 KontponbHas padota mo teme "Mertaisr"
p p https://m.edsoo.ru/83f63ea3
93 AHanus pe3ynbTaToB KOHTPOJIBHOM paboThI, bubmuorexa [IOK
KOPPEKIIHsI OIITHOO0K https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieyeHu yCTOHYHBOTO
94 a3BHUTHUS YenoBevecTBa. [loHATHE O HAYYHBIX bubmorexa [IOK
P ' i https://m.eds00.ru/080fe 10
METO/IaX MCCIIeIOBAHMS BEIIECTB
95 Hay4nble puHIUIIBI OpraHU3aluu bubmuoteka [IOK




XMMHYECKOI0 MPOU3BOJICTBA.
[TpoMbIeHHbIe CTIOCOOBI TTOTYYCHHS
Ba)KHEUIIINX BEIIECTB

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

96 XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH | bubnmoreka [JOK
Cpelbl ¥ €Tr0 MOCIEACTBUSL https://m.edsoo.ru/9f11bf51
97 XuMus U 310poBbE ueoBeka. JlekapcTBeHHbIE | Bu6muotexa [JOK
CpencTBa https://m.edsoo.ru/a6552721
08 Xumus nuiiy. Poibs XxuMuu B 00ecrieueHun | bubnunoreka LIOK
MUIIEBONA 0€30aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrnueckue u napdroMepHbie CpeACTBa. | bubmmoreka [JOK
berToBas xumus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHelue
100 CTPOUTEIIbHBIE U KOHCTPYKLIMOHHBIE 1 bubmorexa [IOK
https://m.edsoo.ru/61e69003
Marepuabl
101 XUMHS B CEJIbCKOM X03siicTBe. Opranuyeckue | bubnnorexa [JOK
U MUHEpaJIbHbIE Y100peHUS https://m.edsoo.ru/fd39587d
102 Cucremaru3anus U 0000IICHUE 3HAHUM 110 | bubnuoreka [{OK
TEME https://m.edsoo.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XHMHUYECKHX 3HaHHfI, KOTOpas BKIIHOYACT:

OCHOBOIIOJIATrAIONIME TOHATHS (XUMHUYECKUI DJIEMEHT, aTOM, HM30TOIIbI,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIH aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTH, ANIEKTPOOTPHUIIATEIIBHOCTb, CTCTICHb OKUCJICHUS,
XUMHYECKass CBs3b (G- W T-CBsI3b, KpATHBIC CBS3H), THOPHAW3ALUS
aTOMHBIX oOpOWTajneil, KpUCTaJUIMUecKas pelmeTKa, MOJb, MOJISpHas
Macca, MOJSPHBIH 00BEM, MOJSpHAs KOHIICHTpAIUS, PaCcTBOPHI
(MCTUHHBIC, JUCIEPCHBIC CUCTEMBbI), KPUCTAJUIOTUAPATHI, YTIIECPOIHBIH
ckesner, (yHKIMOHAJbHAs TPYIMIMa, paguKal, HU30MEpbl, CTPYKTypHas
dbopmyna, wu3omepus  (CTpyKTypHas,  TeoMerpuyeckas  (1uc-,
TPaHCH30MEPHS), TOMOJOTUYCCKUI psi, TOMOJIOTH, YTIJIICBOIOPOJIHI,
KHCIIOPOJ- U a30TCOJIEpIKAIINE COCTUHEHHS, OMOJIOTHYECKH aKTHBHBIE
BellecTBa (yriaeBOIbl, KUPBI, OETKH), MOHOMED, TIOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYCCKUX pCaKHI/Iﬁ (OKI/ICJ’H/ITGJ’ILHO-BOCCTaHOBI/ITeJ'II)HI)Ie, 9K30- U
SHAOTEPMHUUYECKUE, PeaKIIMi MOHHOTO OOMEHa, TOMO- U Te€TepPOTeHHbIE,
oOpaTtumbie ¥ HEOOpaTUMBIE), PACTBOP, DJICKTPOIHUTHI, HEITEKTPOIUTHI,
ANEKTPOJIATHYCCKAS JAUCCOIUAIINS, CTEIICHb JTUCCOIMANNN, OKUCITHTEb,
BOCCTAaHOBUTENb, JJCKTPOJIHM3, CKOPOCTh XHMHYECKOW  pEaKIuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHHUS OPraHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUECKON IUCCOIMAINH,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIUE B OCHOBE MOHUMAHMSI MPUUYUHHOCTU U CHUCTEMHOCTHU
XMMHYECKHUX SBJIEHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




1.4

MPOTCKAHUSA, O XUMHUYCCKOM PAaBHOBCCHUH, JUCIICPCHBIX CUCTCMAX

(aKTOJIOTMUECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESITEIHHOCTH

YCJI0BCKa

L.5

2.1

o0IIye HaydHbIC TPUHIMITBI XUMHUYECKOTO TPOHM3BOJCTBA (Ha TpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, IMepepaboTKU
HedTH)

CpopMUpOBaHHOCTH YMEHHI BBISBIISTS:

XAapaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IHpPHU OIIMCAHHUU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHSIMH H npeaAcCTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCITIOJIB30BATh:

HAaMMCHOBAaHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0 COrO3a
TGOpeTquCKOﬁ u HpHKJ’IElI[HOfI XMMHUU W TPUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUX U

HCOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUH [T KITacCU(PUKAIMK U3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4cCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLIGI/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM MpPU3HAKaM (YUCIY U COCTaBY PEArMPYIOIIMX BEIIECTB,
TErIOBOMY  3(PQEKTy peakiuy, W3MEHEHUIO CTEMEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peaknuuu, y4aCTUro KaTanH3aTopa)

ChopMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSIHUM) W HOHOB
XUMHUYECKUX 371eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr JI.1.
MeHieneeBa U UX BaJICHTHBIE BO3MOXHOCTH, UCIIOJIb3YS MIOHSTHUSA §-, p-,

d->TIeKTpOHHBIE OPOUTANIN, YHEPTETUUECKHE YPOBHHU




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH IO

MepuoaM U rpymmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XUMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUSA peakuii HOHHOTO 0OMEeHa, YYUTHIBAsI YCIOBUS, IIPH KOTOPBIX
9TH PEaKIUU UIAYT 0 KOHIIA

peakuuii THUAPONU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpHUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ OT KpaTHOCTH W THIIA
KOBaJICHTHOM CBS3H (G- n TE-CBH3I/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a@ TAKKEC OT ocoOeHHOCTEH peain3an pas3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIUMU

JKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnmamM CoOeIUHEHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FUPHI, CIUPTHL, (HPEHOIIBI, AJIbJETH/IbI, KETOHBI,
KapOOHOBBIE KHUCIJIOTHI, CJOXHBIE 3(QUPHI, KHUPBI, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XHUMHUYECKUM
dbopmynaM ¥ ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM

(bHSI/I‘ICCKI/IX BCIIMYHUH:

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MNpoaAyKTa pCakuuu, €Cin OJHO
N3 UCXOJHBIX BCHICCTB IaHO B BUAC pacTBOpaA C OHpGI[CJ'IéHHOI\/'I MacCOBOM

J0JIel pacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

MacCOBOM MM O0OBEMHOM J10JTH, BBIXO/1a MMPOIYKTA PEAKITNH

10.3

TEII0BOTO 3¢ (eKTa peakiui

10.4

00BEMHEBIX OTHOIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyIIbl BellecTBa




11

12

Bnanenue cucteMol 3HaHHMI O METOJAX HAYYHOT'O MO3HAHUS SABJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS MPU SKCIEPUMEHTATBLHOM MCCJIEAOBAaHUM BELIECTB U IS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yYMEHHUSI NPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaB€ WU CBOMCTBAaxX BEILECTB U AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3UPOBAHMS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; MAJS IPHUHITUSA

IPaMOTHBIX pEIIEHU TPoOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOCPKAIIUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM MPaBUII
Oe3omacHoro  oOpamieHus C  BemlecTBaMH M J1a0OpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATH IEIM HCCIICIOBAHUS; TIPEICTABIATH B
pasnu4HON (opMe pe3ylbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMAIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has IUTeparypa, CpeacTBa MacCoBOi MH(popMaIuu, cetb IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U HCIOJB30BaTh B COOTBETCTBUU C ITOCTaBJIEHHOM

yueOHOI 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW OE30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HAaBAaTh  OMACHOCTb  BO3JICHCTBUSI HA  KUBbIE  OpraHU3MbI
ONpPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTels MpeAeIbHOU
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIECHUS Y IPEAOTBPAILLECHUS UX BPEAHOTO BO3/ICUCTBHUS Ha OPTraHU3M

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
11O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIeNIb CTPOCHUsI aToMa. PacmpenencHue
JJIEKTPOHOB IO JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
s1eMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEU aTOMOB (s-, p-, d-
anemMeHToB). OCHOBHOE M BO30YXIAEHHOE COCTOSIHUSI aTOMOB. OJIEKTPOHHAas

KOH(i)I/II‘ypaLII/IH atoMa. BaneHTHEbIe OJICKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dsnaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB DJIEMEHTOB M HMX COCIUHEHUU IO
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPO IHAS)
1 MeXaHu3MbI e€ 00pa3zoBaHus. MexXMONeKyIsIpHbIE B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPO€HMS. THIBl KPHUCTAUIMYECKUX

pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON peIETKU

XuMu4ecKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHUYECKOH ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TenoBsie A3 deKTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHuUs

1.8

OOpatumble peakiuu. XuUMHUeckoe paBHOBecue. DakTOphl, BIUSIONIUME Ha

COCTOSIHHE XUMHYeCKOro paBHoBecus. [Ipunnun Jle [Ilarense

1.9

1.10

1.11

OnektponuTrueckas aucconnanus. CunbHble W cinadbie diekTposmThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIas, HEUTpajbHas, IienouHas. CTeneHb
Jucconmanuu. Peakipn HOoHHOro oOMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTBopa

CriocoObI BeIpaKE€HUsI KOHIIEHTPALIMU PACTBOPOB: MAacCOBasi A0JS PACTBOPEHHOTO
BEIIECTBA, MOJIApPHAs KOHIEHTpauus. HacbhllieHHble ¢ HEHACHIIIEHHbIE

pacTBOpBL, PaCTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC PpEaKkIuu. HOBG,Z[CHI/IG BCIIECTB B Cpc€aax C

pa3HbIM 3HaUeHHEeM pH. MeToapl 21eKTpOHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEN

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

23

24

XUMUYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajablLUM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTEHOB, CEpPhI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COCAMHEHHH  (OKCHJIOB,
KHUCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

###Par#H#H# nenTudukanms HeopraHmuecknx coenHeHmni. KauectseHHbie

PC€aKky Ha HECOPraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHbBIE TIOJIOXKEHHUSI TEOPUUM XUMHUYECKOI'O CTPOCHHUSI OpPraHMYECKUX
coequHeHnit A.M. bytnepoBa. YrinepoaHblil CKEIET OPraHU4eCKOW MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOH CBS3M. S- M P-CBA3M. sp3-, sp2-, sp-TUOpUAM3ALUU
opOuTasneil aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsitTve o  QyHkumoHanbHOM  rpymme.  OpueHTauuOHHbIE  3PPEKTHI

3aMECTUTEIIEN

33

34

3.5

[IpencraBnenne o knaccuuKaMyM OpraHuyecKux BemecTB. HomeHkmnaTtypa
OpPraHMYECKUX COEIWHEHUH (cucTemMaruyeckas) W TPUBUAIbHBIC Ha3BaHUS

BaXKHEHIITUX HpeﬂCTaBHTeHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonstue o

Hykieopuie u snexrpoduie. [Ipasuio MapkoBHukoBa. [Ipasuio 3aiinieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPAa3JIOKEHHE, KPEKUHI, u3oMmepusanusi, ropenue. [lonyuenue
ankaHoB. Ilukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUS

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMH MPUCOCAMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTATIOTCHUPOBAHUE, TUApPATALIMs), TOPEHUS, OKUCICHUS U
nonuMepu3auu. [IpoMbInieHHbIe W JTA0OPAaTOPHBIE CIIOCOOBI  MOYYEHUS

AJIKCHOB

3.7

AnkanueHsl. XUMHUYECKHE CBOMCTBA aIKaJUEHOB: PEaKUUHU TMPUCOCAUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyuenue




3.8

3.9

3.10

3.11

AJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAaHUE, THIpATAIUs, THAPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMeHCHI/Ie allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  ANEKTPOPUIHHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0OeHHOCTH XMMHMYECKHX CBOMCTB ctupona. [lonumepusanus cTHpoa.

Crioco05b1 MOJIYYCHHA U TPUMCHCHUC aPOMATHUUYCCKUX YTIICBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS — HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOr€HOBOJAOPOJAMH  Kak  CIOco0  IOJIyuyeHus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb U TIIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpust, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYECKHE CBOMCTBA NpCACIIBHBIX AJbACTUAOB: THAPUPOBAHUC,
KAueCTBEHHBIC PEaKIIMU Ha KApOOHWIbHYIO Tpymmy (peakiusi «cepeOdpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom menu (II). Tlomyuenune mpenenbHBIX
aNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATAalMs aleTWiIeHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu pPC€aKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[Tonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
QJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AIbJAETUA0OB. BrIciiue npeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX 3PUPOB B
MUIIEeBOW M Hap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CI0KHbIE 3(QUpbI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCJIOT. XHUMHYECKHE CBOWCTBA KHPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [HMIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJICHHOTO TIOJIYYCHHSI COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOWCTBA TJIIOKO3BI: PEAKIUH C Yy4YyaCTHEM CIHPTOBBIX H




3.16

3.17

QJIBJICTUAHOM TPYNI M MOJIOUHOKHCIIOoe OposkeHue. [IprMeHeHHe TIOKO3bI, €€
3HAYEHHUE B KU3HEIACATCIIBHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MajbTo3a.
BoccranaBnuBaomye M HEBOCCTaHABJIMBAKOIIME —aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmai, riMKoreH. CTpoeHHE MaKpOMOJEKYJI
Kpaxmaja, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢upoB LemIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIH MIENK)

AMHHBI. AMHHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUMH Kak TMPEACTaBUTENIb apOMAaTUUYECKHUX aMHUHOB.
XUMHYECKUE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHne aMUHOB aJKWJIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AaMHUHOKHCIIOTBHI, OOpasymomue Oenku. XUMHUYEeCKHue
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYpallls, KaYeCTBEHHbIE (LIBETHBIC) pEaKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IIOJIMMEPOB OT
cTpoeHHs: MouyieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U TMOoJUKOHAeHcanuu. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux cCoeTMHEHUH. Penenne skcnepuMeHTaIbHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U )KU3Hb

4.1

XuMmusi B ToBcenHEBHOM xu3HU. [IpaBunma Oe3omacHON pabOTHl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOIHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC

HMCTOYHUKHU YTIIEBOJIOPOJIOB)

XUMHUA W IKOJOTUsl. XUMHUYECKOE 3arpsA3HECHHE OKPYKAIOLIEH Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MoYBbl, arMocdepsl, (GIopsl U GayHBl OT
XUMHYEeCKOro 3arpsizHeHus. IIpobimema OTXO0JOB U TMOOOYHBIX TPOIYKTOB.

AHLTepHaTI/IBHLIC HCTOYHHKHU SHCPIruu

4.4

OGH_II/IG NpEACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XUMHUYCCKHUX




BEUIECTB (HAa NIpUMEpE IMPOU3BOJCTBA aMMMaKa, CEpHOM KucioTel). U€pHas u
uBerHas — Meraurypruss.  Crekiio M CWIMKarHas  MIPOMBIIUIEHHOCTD.

[IpombinenHast ~ opranudeckass  xumus. Cppp€  ans  OpraHu4ecKoin

MIPOMBILLIIIEHHOCTH
5 Tunel pacy€THBIX 337184
5.1 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
. BEIIIECTBA, MACCE WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEILIECTB
52 Pacuérsl TemnoBoro 3¢ dexra peakuuu
53 Pacuérsl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEAKIIUAX
5.4 Pacuérsr macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOTYKTOB PEAKIIUH, €CIIN
' OJIHO M3 BEILECTB JAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJIA TIPOIYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOKHOTO
Pacuérsl macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTa PEAKIIUH, €CITH OJTHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C ONPENEIEHHON MaCCOBOM J0JIEH
pacTBOPEHHOTO BEIIECTBA
57 Pacy€rhl ¢ ncnob30BaHUEM MOHATHH «MaccoBas JOJA», «MOJISIpHAs
. KOHLEHTPALUsA», «PaCTBOPUMOCTb)
Haxoxxnenune MoiexkyasipHoi (hopMysibl OpraHMUECcKOro BEIIeCTBa 110 ero
5.8  MIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIMX B €r0 COCTaB, MU 110

MIPOYKTaM CTOPaHUS
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