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PABOYAS ITPOIPAMMA

0 y4eOHOMY MIpEAMETY « XUMUS»

(yriyOJeHHBIN YPOBEHb)
10-11 xmacc

CocraBnena B cootBercTBUM ¢ DenepanbHol paboyeil mporpaMMoin CpeHero 00Iero
o0pa30oBaHusl 1O MPEeAMETY «XUMUsS» YIIyOJIeHHbIH YPOBEHbD.
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HOACHUTEJBHASA 3AIIUCKA

PabGouass mporpamma MO XMMHM Ha YPOBHE CpeAHEro o0OImero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 oOpazoBaHuuU
B Poccuiickoii ®enepanuu», TpeOOBaHUN K pe3yjbTaraM OCBOCHHS ¢eaepanbHOl
oOpa3zoBaTenpHOM  TporpamMmbl  cpeaHero  obmero — obpazoBanus(POIl  COO),
npenacraBieHHbIX B denepanbHOM rocyaapcTBeHHOM oOpazoBareiabHoM cranmapte COOQO, c
yuétom KoHuenuuu mnpenogaBaHus y4yeOHOTO MpeaMera «XHUMHs» B 00pa3oBaTelbHBIX
opranmzanusx Pocculickoit @enepanuu, peanu3yrOlMX OCHOBHBIE 00pa3oBaTelIbHBIC
IIpOrpamMMbl, U OCHOBHBIX NOJIOKeHH «CTpaTernu pa3BUTHs BocluTaHus B Poccuiickoi
®epnepanuu Ha nepuoa 10 2025 roga» (Pacnopsixenue IIpaBurensctBa PO ot 29.05. 2015
No 996 - p.).

XUMHUST Ha YpOBHE YINIYOJIEHHOTO H3yYECHHS 3aHUMAET Ba)XHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAy4yHOro oOpa3zoBanust ydamuxcs 10-11 xmaccoB. M3yuyenue mnpenmera,
peanu3zyemMoe B YCIOBUAX Iu(PPEpeHIIMPOBAHHOTO, TPOMUILHOTO OO0ydYeHHs, MPU3BAHO
oOecrieunTh 00IIE00pa30BaTEIbHYI0 M OOIIEKYJIBTYPHYIO TIOJATOTOBKY BBIITYCKHUKOB
IIKOJIBI, HEOOXOMUMYIO JJI aJanTalid MX K OBICTPO MEHSIOMMCS YCIOBUSIM >KU3HHU B
coluyMe, a TakKe JJisg MPOAOJDKEHUs] OOy4YeHHUs B OpraHuzanusix MpodhecCUOHATBHOTO
00pa3oBaHUs, B KOTOPHIX XUMUS ABJISIETCSA OJHON U3 MPUOPUTETHBIX TUCIIUIUIUH.

B nporpamMme mo XMMuUM Ha3Hau€HUE MpeaMeTa «XUMHS» MOJy4daeT MOAPOOHYIO
UHTEPNPETAIUI0 B COOTBETCTBUMU C OCHOBomosaratomumu nojoxenusmu ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LEJIeH, CoAepKaHus, Pe3yJIbTaToB OOy4YeHHs W TpeOOBaHMM K
YPOBHIO TMOJTOTOBKM BBITYCKHUKOB. CBHUIETENLCTBOM TOMY SIBISIOTCA —CJEAYIOLIUE
BBITIOJTHSIEMBIC TTPOTPAMMO# 0 XUMUU (HyHKITHH:

e UH(POPMAIMOHHO-METOUYECKAs, peau3alusl KOTOpPO 00eCIeurnBaeT MOJTyYeHUE
NPEICTaBICHUS O NENIX, COJACPHKAHUU, OOIIEH CTpaTeruu OOy4eHHsI, BOCIIUTAHUS U
pa3BUTUS  OOY4YalOIIUMXCS  CpPeICTBAaMU TpeAMETa, H3y4aeMoro B  paMKax
KOHKPETHOTO TpoduIs;

e OpraHU3AlMOHHO-IUIAHUPYIONIAsi, KOTOpask  OpeaycMaTpUBaeT  ONpEAesICHUE:
NPUHIIMIIOB CTPYKTYPUPOBAHUS U TOCIEAOBATEIIBHOCTH HM3YYCHHS Y4EOHOTO
MaTepHualia, KOJUYECTBEHHBIX M KAueCTBEHHBIX €ro XapaKTEePUCTHK; IMOJIXOJ0B K
(bOpMUPOBAHUIO COAECPKATEIHHON OCHOBBI KOHTPOJS U OLICHKH 00pa3oBaTEIbHBIX
JTOCTIKCHUI OOYydYaroIMXCs B paMKax WTOTOBOW arTrectanud B (opMe eIUHOTO
roCyJIapCTBEHHOTO HK3aMEHA M0 XUMHH.

[Iporpamma ajig yriryOJIEHHOTO U3YUYEHUSI XUMUU:

e YCTaHABJIMBAE€T WHBAPUMAHTHOE MPEIMETHOE COJEpKaHHe, 00s3aTeabHOe IS
U3YUYEHUsI B paMKax OTHEJbHBIX Mpoduiel, MpeaycMaTpUBaeT paclpeiesieHHe U
CTPYKTYPUPOBAHHE €T0 MO KJIacCaM, OCHOBHBIM COJIEP>KaTEIbHBIM JIMHUSIM/Pa3ieiam
Kypca,

e AT TNPUMEpPHOE paCIpeeiCHHe YYEeOHOr0 BpPEMEHHM, PEKOMEHIYEMOro s



U3YUYEHHUSI OTJIETbHBIX TEM;
e IMpeasiaraeT MPUMEPHYIO MOCJIEI0BATEIbHOCTh M3YUYEHHUs Y4eOHOro Marepuana c
y4ETOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUMNPEIMETHBIX U MEKIPEIMETHBIX CBSI3EH;

e JAaET METOAMYECKYI0 HUHTEPHpPETAalUI0 LeJNed M 3aJad M3y4YeHUs MpeaMera Ha

yIIIyOJI€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CPEIHETO
oOmero  oOpa3oBaHUs,  COJEPKATEIBHOW  XapaKTEPUCTHKU  IJIAHUPYEMBbIX
pe3yibTaTOB OCBOCHMSI OCHOBHOW 00pa3oBaTEIbHOU MPOrpaMMbl CPETHETO OOIIETOo
o0pa3oBaHUs (JTUYHOCTHBIX, METAMPEIMETHBIX, MPEAMETHBIX), a TaKXe C YYETOM
OCHOBHBIX BHUJIOB Y4eOHO-TIO3HABATEIHHBIX JICHCTBUN 00YYarOIIerocs M0 OCBOSHUIO
COJIEpKaHUS IIpeAMETa.

[lo BceM Ha3BaHHBIM TMO3ULUAM B TMpPOrpaMMe MO0 XUMHHU MPEAyCMOTpeHa
IPEEeMCTBEHHOCTh ¢ OOy4YEeHHMEM XHMHHM Ha YPOBHE OCHOBHOro oOmiero oOpa3zoBaHus. 3a
npejenaMyd  yCTAHOBJIGHHOW MpOTpaMMOMl MO XHUMHHM 00si3aTeNbHOW (MHBapUaHTHOMN)
COCTAaBJISIFOIIEH COjIep>KaHUs y9eOHOTO mpeaMeTa « XUMUs» OCTa&Tcsl BO3MOXKHOCTh BhIOOpa
€ro BapHaTUBHOW COCTAaBIISIIOLIEH, KOTOpas JOJDKHA OMNPENEIsAThCS B COOTBETCTBHM C
HaIpaBJIeHUEM KOHKPETHOTO npoduisi o0ydeHusl.

B cootBerctBUM ¢ koHuentyaiabHbIMU TonokeHUAMU PI'OC COO o Ha3zHaueHUU
MpeaMeToB 0a30BOro U YriayOJIEHHOTO YpoBHEW B cucrteme JauddepeHInpoOBaHHOTO
oOy4eHHs HAa YpOBHE CpeIHEro oO0Iiero oOpa3oBaHHS XHMHS Ha YPOBHE YTriayOJI&HHOTO
U3y4YeHHUs HalpaBjieH Ha pealu3aliio IMPEEeMCTBEHHOCTH C TMOCJIEAYIOIMM 3TaroM
MOJIyYeHUsSI XMMHUYECKOro oOpa3oBaHUS B paMKaxX HM3Y4YEHHUS CHEIUAbHBIX €CTeCTBEHHO-
HAay4YHbIX M  XUMHUYECKMX JHUCIUIUIMH B By3aX M  OpraHuU3alusixX CpEeIHEero
npodecCUOHAIBHOTO 00pa3oBaHus. B 3Toil cBsI3M u3yueHHe mOpeameTa «XUMUS»
OPUEHTHUPOBAHO TPEUMYIIECTBEHHO Ha pAaCIIMPEHUE U YIUIyOJICHHE TEOPETUYECKON U
MPAKTUYECKON MOATOTOBKM 00YyYaIOIUXCsl, BEIOPABIINX ONPENeaEHHBIA MPOopuiIbL 00yUeHHUS,
B TOM YHCJE C MEPCIEKTHUBON MOCIEAYIOIIETO TMOJIYYEHUs XUMHUYECKOro oOpa3oBaHMs B
OpraHu3alusIX MNpopecCuoHAIbHOrO oOpa3oBaHus. Hapsagy ¢ 3TtuMm, B cBere TpeOoBaHUM
OI'OC COO k mIaHupyeMbIM pe3yJibTaTaM OCBOSHHUS (QeaepanbHoil 00pa3oBaTenbHON
IPOrpaMMbl CPETHETO OOIIET0 00pa30oBaHUsI U3YUCHHUE MpeaMeTa « XUMHU OPUEHTUPOBAHO
TAaK)K€ Ha pElIeHHe 3a7ady BOCIHUTAHMUS M COLMAIBLHOTO Pa3BUTHUS OO0ydYaroIIMXCs, Ha
dbopMupoBaHue y HUX OOIICMHTEIUICKTYalbHbIX YyMEHUM, YMEHUW palMoHAIM3AlUN
y4eOHOTO Tpy/Zia 1 000OIIEHHBIX CTIOCOOOB NEATEILHOCTH, UMEIONTUX MEKIUCIUILTHHAPHBIN,
HAAMPEIMETHBIN XapaKTep.

CocraBnsiomuMu IpeaMeTa «XUMHs» Ha YPOBHE YriayONEHHOTO M3Y4YEHUs SIBISIOTCS
yriyon€HHbIe Kypehl — «Oprannyeckas xuMmusi» U «OO01as u Heopranudeckas xumusi». [1pu
OTPEICICHUH MOAX0/I0B K OTOOPY M CTPYKTYPHOUM OpraHu3alvu COAEPKaHUs 3TUX KypCOB B
porpamMmme o XUMHUH 3a ocHOBY NMpUHATHI nosoxeHuss @I'OC COO o paznuuusx 0a30BOro
U yri1yOnEHHOTO YPOBHEH U3yUEeHHsI TPeIMeTa.

OcHoBy conepxkanusi KypcoB «Opranuueckast xumusi» U «OOIas U HeopraHuyeckas



XUMHSD» COCTaBIIIET COBOKYIIHOCTh IPEAMETHBIX 3HAHUW W YMEHHMH, OTHOCSIIMXCS K
0a30BOMYy YpOBHIO M3Y4YEHHMs IpeaMeTa. JTa CHUCTEMa 3HAHUU TOJIy4aeT OIpelneiIEHHOe
TEOPETUYECKOE JOMOJHEHUE, MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYLIECTBEHHO OOJBLINI
00BEM (haKTOJIOrHMYECKOro Marepuana. Tak, Ha yriayOJI€HHOM ypOBHE HM3y4Y€HHUs IMpeAMeTa
o0ecrieueHa BO3MOXKHOCTh 3HAYUTEIBHOTO YBEIMYEHUs O0BEMA 3HAHUH O XUMHYECKHX
AJIEMEHTAaX W CBOMCTBAX MX COEAMHEHMH Ha OCHOBE pacIIUpPeHHs U YIiIyOJieHus
NPEICTaBIEHUI O CTPOEHUU BEIIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSIX POTEKaHUS
peaklMii, pacCMaTpUBAEMbIX C TOYKHU 3PEHUS XUMHUYECKOW KMHETUKU W TEPMOJAMHAMUKH.
N3yuenne nepuogmueckoro 3akoHa W Ilepmoanueckoil CUCTEMbI XMMUYECKHUX 3JIEMEHTOB
0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX IMPEACTABICHUSIX O CTPOCHUU aTOMA.
XuMmuyeckasi CBsI3b OOBSCHSETCS C TOYKM 3PEHMsI SHEPreTHUYECKUX H3MEHEHUH npu eé
o0pa30BaHUM W PA3PYLIEHUHU, a TAKXKE C TOYKH 3PEHHMs] MEXaHHU3MOB €€ 00pa3oBaHUS.
N3yyenne TUNOB  peakuud  AONONHSETCS  (QOPMHPOBAHHMEM  MPEACTABICHUN 00
ANEKTPOXUMHUYECKHUX IPOLIECCAaX U IEKTPOJIM3E PACIUIaBOB M pacTBOPOB BewlecTB. B Kypce
OPraHMYECKOM XHMHUU TMpPU PACCMOTPEHUH PEAKIMOHHOW CIIOCOOHOCTH COEIMHEHUMN
ynensieTcst oco0oe BHUMaHHUE BOIIpocaM 00 3JIEKTPOHHBIX 3(PQeKTax, 0 B3aUMHOM BIUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKLUi.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COAEPKAHUE KYPCOB XUMHUU yIiayOJEHHOTO yPOBHS
M3YYEHUS JUIsl KJIacCOB OMpeAesEHHOro npoduis (IJIaBHBIM 00pa3oM Ha UX CTPYKTYpYy U
XapakTep JOMOJHEHUH K oOIled cucreMe MNpeAMETHBIX 3HAaHUM) OKa3bIBAIOT BIIHUSHUE
CMEXHbIE TpeAMeTbl. Tak, HalmpuMmep, B COJEpKaHUM MpeaMeTa IS KJIaCCOB XUMHUKO-
¢uznueckoro npoduiis 0osblIoe 3HaAUeHUE OyAYT UMETh 3JIEMEHTHI y4eOHOTO MaTepuaia 1o
oOmel xumuu. [Ipym HM3ydyeHMHn npenMera B JaHHOM Cilydae akLEHT OyJeT claejlaH Ha
OOIIHOCTh METO/IOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUH U B (PU3UKE: aTOMHO-
MOJIEKYJIsIpHasi Teopusi (MOJIEKYJIsIpHas Teopusl B (PU3UKE), 3aKOHbI COXPAHEHUS MAacChl U
SHEPrUHU, 3aKOHBI TEPMOJUHAMUKH, DJIEKTPOJIM3a, MPEACTABICHHUS O CTPOEHUHU BEIIECTB U
apyroe.

B To e Bpems B coaepKaHMM MpeaMeTa Ajis KJIacCOB XHMHKO-OMOJOTHYECKOTO
npoduist OonblIMK yneabHbIH Bec OyneT MMEeTh OopraHuyeckas xumus. B stom ciyuae
IPEIOCTABISAETCS BO3MOXKHOCTh JUIsl Oojiee OOCTOATEIBHOIO PACCMOTPEHUS] XUMHUYECKOH
OpraHu3alluM KJIETKU KaK OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOU BXOMST, K MPUMEpY,
TaKHe CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMIHU/bI, OCJIKH, YTJIE€BO/Ibl, HyKJIE€MHOBBIE KUCIOTHI U
npyrue. IIpy 3TOM 3HaHMA O COCTaBE€ W CBOWCTBAxX IPEICTABUTEIIEH OCHOBHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB CIYy>KaT OCHOBOM /711 U3yUEHHUs CYIIIHOCTH MPOLIECCOB (DOTOCHUHTESA,
TBIXaHMSI, TAIICBAPCHUS.

B miane gopmMupoBaHUs OCHOB HAYYHOTO MHPOBO33PEHHUS, OCBOEHHUSI OOILIEHAYYHBIX
METOJIOB IO3HAHUS W ONbITa MPAKTHYECKOrO0 NPHUMEHEHHs] HAy4YHbIX 3HAHUN H3y4yeHUE
npeameTa «XUMHsD» Ha YIrIIyOJEHHOM YPOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBS3AX C
yu4eOHBIMU MpEeIMETaMH, BXOJSIIMMHM B COCTaB MpEAMETHbIX obOisactell «EcTecTBEeHHO-



Hay4YHbIE TIpeIMeTh», «MaTtemaTuka u naopmaTuka» u «Pycckuil sSi3bIk U TUTEpATypay.

[Ipu u3ydyenun ydeOHOTO npenMera « XUMus» Ha yriayOoJa€HHOM ypOBHE Takke, Kak Ha
YPOBHE OCHOBHOTO W CpeaHero olmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
MEPBOCTETICHHON 3HAYMMOCTHU SIBJISIETCS (DOPMUPOBAHUE OCHOB HAYKH XMMHH KakK 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKON [EATEIIbHOCTH YEJOBEKa M OJHOr0 U3
KOMITIOHEHTOB MHpPOBOM KyJbTypbl. Pelmienue 5ToM 3agauM Ha yriIyOJIEHHOM YpOBHE
U3y4YeHUs TpeIMeTa MpeArnoaraeT pealn3alno TaKuX 1ejiel, Kak:

dbopMupoBaHUe  MPEICTABIICHUII: O  MaTepUAIILHOM  €IMHCTBE  MHpA,
3aKOHOMEPHOCTAX W MO3HABAEMOCTH SIBJIECHUN MPUPOJBI, O MECTE XUMHUHU B CHCTEME
€CTECTBEHHBIX HAyK U €€ BeIylled poju B OOECIEYEHUU YCTOWYUBOTO PA3BUTHUS
YeJIOBEUECTBA: B PEHICHUH MPOOJIEM HKOJIOTHYECKOM, SHEPreTUUECKOW M TMHUIIEBOM
0€30IMacCHOCTH, B PAa3BUTHM MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPUAJIOB, HOBBIX
HMCTOYHUKOB JHEPruM, B OOECIEUCHUHU PAIMOHAILHOTO MPUPOAOINOIL30BaHUS, B
dbopMHUpOBaHNYM MHUPOBO33PEHUS © OOMIEH KyJbTyphl UEJIOBEKa, a TakKKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M MPHUPOIHOM
cpene;

OCBOCHHUE CHUCTEMbl 3HAHUM, JEKAIIMX B OCHOBE XUMHYECKOW COCTABIAIOLICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa: (PYHIAaMEHTaIbHBIX IOHSATHN, 3aKOHOB H
TEOPUU XWMHH, COBPEMEHHBIX IPEACTABICHUNM O CTPOCHHMM BEIIECTBA HA Pa3HBIX
YPOBHSIX ~ —  aTOMHOM,  HOHHO-MOJIEKYJISIPHOM,  HAJMOJEKYJSPHOM, O
TEPMOJIMHAMHYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHYECKHUX
peakiuif, 0 XMMHUYECKOM PABHOBECHHU, PACTBOpAX U JUCHEPCHBIX CUCTEMaX, 00
OOIIMX HayYHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJCTBA;

dbopmMupoBaHre y OOy4YarOlUIUXCsS OCO3HAHHOTO ITOHMMaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHUYECKUX 3HAaHMM AJi1 OOBSCHEHUS KIIOUEBBIX HIEH U Tpodsiem
COBPEMEHHOM XUMHUH, JUIsi OOBSICHEHHUS U TPOTHO3UPOBAHUS SBJICHUM, MMEIOLIUX
€CTEeCTBEHHO-HAYUYHYIO MPUPOJYy; TPAaMOTHOTO pelIeHUs] TPoOJeM, CBS3aHHBIX C
XMMHUEN, MPOTHO3UPOBAHHUS, AHAINW3a WU OLEHKU C TO3ULIUKA SKOJIOTHYECKOU
0e30macHOCTH  TOCTEACTBUNA OBITOBOM U  MPOU3BOJCTBEHHOW JEATEIHLHOCTH
YEJIOBEKA, CBSI3aHHOW C XUMHYECKMM IIPOM3BOJCTBOM, HCIIOIb30BAaHUEM U
nepepaboTKOM BEIECTB;

yrayONieHne TPEeACTaBICHUN O HAYYHBIX METOJaX TMO3HAHUS, HEOOXOJMMBIX IS
NpUOOPETeHUsT yMEHUW OpPHUEHTHPOBATHCI B MHPE BEIIECTB M OOBSICHEHHUS
XUMUYECKUX SBJICHUMN, UMEIOIINX MECTO B IMPUPOJAE, B IPAKTHUECKOMN IESITEIBbHOCTH
Y TIOBCEJTHEBHOM KU3HU.

B mane peanuzanuu mepBOOYCPEAHBIX BOCHUTATENBHBIX W Pa3BHBAIONIUX (YHKIIAN
IIEJIOCTHON CUCTEMBI CPETHETO O0Iero 00pa3oBaHus P U3YYCHUH MPeIMeTa « XUMUsD» Ha
yTIIyOJIEHHOM YPOBHE 0CO0YIO aKTyaJIbHOCTh IPUOOPETAIOT TaKKE IICIIH U 3a]1a4H, KaK:

BOCITUTaHHUC Y6C)K,I[éHHOCTI/I B IMO3HABA€MOCTH SIBJICHUU IMpupoabl, YBAXKCHUA K



IpollecCy TBOPYECTBA B 00JIACTU TEOPETUUECKHX W MPHUKIAAHBIX HCCIEIOBAHUN B
XUMUH, (POPMUPOBAHME MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHE MOTHUBAIMU K OOYYEHHUIO U MO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCTIMTAHUIO HA OCHOBE YCBOEHHUS O0IIEUETIOBEUECKUX IIEHHOCTEH;

e pa3BUTHE T[O3HABATEIbHBIX HWHTEPECOB, HHTEIUICKTyIbHBIX M  TBOPYECKUX
crocobHocTe oOyuaromuxcsi, GOPMUPOBAHUE Y HUX CO3HATEIHHOIO OTHOIICHUS K
CcaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPA30BaHUIO KaK YCIOBUIO YCHEITHOMN
npodeccCHoHanbHOM U 00IIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3/I0POBOM 00pa3e KU3HH;

e (opmupoBaHue yMeHUIl W HaBBIKOB Pa3yMHOr0 MIPHUPOAOIOIH30BAHUS, PA3BUTHUE
OKOJIOTHYCCKON  KYyJNBTYphl, TPHOOPETCHHE ONBITAa  OOIIECTBECHHO-ITOJIC3HOM
3KOJIOTUYECKOU JIESITEIbHOCTH.

OO6miee yucino 4acoB, MPEAYCMOTPEHHBIX JJII U3YYCHUS XUMHH Ha yTiyOJEHHOM YPOBHE
cpeaHero obmiero obpasoBanus, cocrapisieT 204 gacop: B 10 kmacce — 102 yaca (3 gaca B
Henento), B 11 kimacce — 102 gaca (3 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernueckne OCHOBbI OPraHM4eCKO XUMHUM.

[Ipenmer w®  3HaYeHHWE OpPraHUYECKOM  XHMMHUH, TMPEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHM.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHMA. BalleHTHblE BO3MOXKHOCTHM aToMa yriepoaa. XUMHUYECKas CBA3b B
OpPTraHUYECKUX COCIUMHEHMSX. Tumbl TrUOpUIU3AIMM aTOMHBIX opOuTanen
yraepoja. Mexann3mbl 00pa3oBaHMsi KOBAJICHTHON CBsI3M (OOMEHHBIA M TOHOPHO-
aKIENTOPHBIN). THUMBI TEpEeKpbIBaHUS aTOMHBIX OpOUTaneil, ©- W T-CBS3U.
OnuHapHasi, 1BOWHAsI U TpoiHas cBsi3b. CrocoObI pa3pbiBa CBsI3€H B MOJIEKYJIax
oprannueckux BemiectB. [loHsTue o cBOOOMHOM paaukane, Hykileoduie u
anexTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHennit A.M. bBytinepoBa u
COBPEMEHHBIE MPEJCTABIICHHS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpPraHUYeCKUX CcoeAuHEHUU. MoJeKkyIsapHble U  CTPYKTYpHbIE  (HOPMYIIBL.
CrpyktypHble (QOpMyibl pa3IMYHBIX BHJOB: pPa3BEPHYTasl, COKpali¢HHAas,
ckenetHas. M3omepus. Buabl H30Mepuu: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnekTpoHHbIE YQPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHUH (MHIyKTUBHBIN
U ME30MEPHBIN 3PHEKTHI).

[IpencraBienne o KilaccUpUKALMKM OpraHuyeckux BeuniecTB. lloHaTne o
(¢yHKurOHaNBHOU rpynmne. I'omosorus. I'omonornueckue psiabl. Cucremarnueckas
HOMeHKaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHnaibHble Ha3BaHUs
OT/EJIbHBIX MTPEACTABUTEIICH.

OcobeHHOCTH W Kiaccu(UKalusg OpraHuyecKkux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUHA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEeHHUsI BELIECTB W MX IMPEBpaICHUI:
O3HAKOMJIEHHE C O0pa3laMy OpPraHMYeCKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OMBITHl IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IPU HArpeBaHUU
(rutaBieHue, oOOyIJIMBAaHUE U TOPEHHUE), KOHCTPYMPOBAHHE MOJCJICH MOJIEKYJI
OpPTraHUYECKUX BELIECTB.

YraeBoaopoasbl.

Ankanbl. ['omonornueckuil psj ankaHoB, o0mias ¢popMyia, HOMEHKIATypa U
H30MepHsL. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AlKaHOB, Sp°-
rudopuau3almsl aTOMHBIX OpOuTaliel yriepoja, o-cBsi3b. dusmyeckue cBONCTBA
AJIKaHOB.

XUMUYECKHE CBOMCTBA aJKaHOB: PEAKIUU 3aMENIECHUs, H30MEpHU3alluH,



JNETUIPUPOBAaHMS, LIUKIN3ALNH, IUPOJIN3a, KpEKUHTra, ropenus. [Ipeacrasienue o
MEXaHU3Me PeaklMii paJuKaJIbHOTIO 3aMEIICHHUS.

Haxosxnenue B npupoje. CriocoObl MOTy4YeHUs U IPUMEHEHUE aJTKaHOB.

Huknoankanel. OOmwas ¢popmyia, HOMEHKIAaTypa u nusomepusa. OcobeHHOCTH
CTPOCHHSI ¥ XHUMHUYECKHX CBOMCTB MajblX (IIUKJIONpPOINAH, IUKIOOyTaH) U
OOBIUHBIX (LIUKJIONEHTAaH, IIUKJIOreKCaH) HUKIoankaHoB. CrocoObl MOJydeHus U
IIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['omosiornueckuil psij ajikeHoB, oOmias (GopmMyra, HOMEHKIIATYpa.
DIIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI — aJKEHOB, Sp’-
ruOpuan3anusi aTOMHBIX opOuTaneil yriepona, 6- U m-cBsizu. CTpyKTypHas U
reoMerpuueckas (UMc-TpaHc-) u3oMepus. Puznyeckue CBOWCTBAa AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU MPUCOCAUHEHHMS, 3aAMELICHUS B O-IIOJIOKEHHE
IPU JBOMHOM CBSI3M, MOJMMEpU3aunu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBenHble peakiuu Ha ABOHHYIO CBs3b. CrIOCOOBI MOMYyUYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
KymynuposaHusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONpPsDKEHHBIX  aueHoB, 1,2- wu 1, 4-mpucoenuuenne. Ilomumepusanus
conpsKEHHBIX TUEHOB. CrIocOObI MOTyYeHHs U TPUMEHEHHE aJIKaIUEeHOB.

Anxunsbl. 'oMon0ruueckuil psii alkMHOB, 001Ias popmyJsia, HOMEHKIATypa U
U30MeEpHsl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKHWHOB, Sp-
rudpuau3anms aTOMHBIX opOuTaneil yriaepoja. @uU3nyecKHe CBOMCTBA aJKUHOB.
XVWMHUYECKHE  CBOMCTBA:  pEeakUWW  NPHUCOCAUHEHUs,  JUMEpU3aluul U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA QJIKWHOB, UMEIOIINX KOHLEBYIO
TpOMHYI0 CBsI3b. KauecTBeHHbIE peakiuu Ha TPOMHYIO cBsI3b. CrIOCOOBI MOJTy4EHUs
U IPUMEHEHUE AJIKUHOB.

ApomaTtnueckue yrieBonopoasl (apeHsl). ['omonoruyeckuii psijy apeHoB,
oOmrast popmysa, HOMEHKIIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OcH301a. DU3WYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHE
CBOIcTBa O€H301a U €ro TOMOJIOIOB: PEAKIIMU 3aMEIleHUsI B OEH30JIbHOM KOJIBLIE U
YIJIEBOJOPOJHOM paJuKale, peakUud NPUCOECAUHEHUS, OKUCIEHHWE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUSHTUPYIOIMIEM JEHCTBUHM 3aMECTUTEICH B
OCH30JbHOM KOJIbILIE Ha TMpUMEpPe aJKWIbHBIX pPaJUKaIoB, KapOOKCHUIHHOH,
TUJIPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOWMCTB ctupoda. [lomumepuszanusa ctuposia. CrnocoObl NOSydYeHHs U
IIPUMEHEHUE apOMATUYECKHUX YTIIEBOJIOPOIOB.

[Tpuponnsiii ra3. IlonytHsle HedTaHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI#1 yronas u mpoaykTsl ero nepepadorku. CrocoOsl nepepaboTku HedTu:
NEPEroHKa, KPEKUHI (TEPMHUYECKHH, KaTaTUTUYECKHM), PUPOPMUHT, MHPOJIU3.



[TponykTsl nepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIJICHHOCTH U B OBITY.
['eneTnueckas CBA3b MEXKAY PA3IMYHBIMU KJIACCAMU YTIJIEBOJOPOIOB.
DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOAOPOJAOB. Peakiuu

3aMEIIEHHs] TaJloreHa Ha TUAPOKCOrPYIly, HUTPOrpYyIIy, LIUAHOTPYyMIy,

amuHOrpynmy. JlelicTBMe Ha TraJOr€HIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pacTBopa miénouyn. B3auMopeiicTBue nuUraioreHadKaHOB C MarHUEM M IIMHKOM.

[Tonsitue 0 METaNIOOPTaHUYECKUX COEIMHEHMUSIX. Hcnonb3oBanue

raJIOT€HIPOU3BOJIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHUKE M TMpPU CHUHTE3€

OpraHUYECKUX BEIIECTB.

DKClepUMEHTANIbHbIE METOJbl M3Y4YEHHs] BEUIECTB M UX MpPEeBpallleHui:
u3ydeHue (QU3NUYECKUX CBOMCTB YTIJI€BOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakluii yrieBoJOpOJIOB Pa3IMYHBIX KJIAaccoB (oOecuBeuyMBaHHE OpPOMHON WM
MOJIHOM BOJBI, pacTBOpa IEepMaHraHaTa Kajius, B3aUMOJEICTBUE alleTHICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHaApyKEHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BELIECTBAX, IMOJYyYEHHE 3STHUJIEHA U
U3y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KoJuiekuusimu «HedpTs» u «Yromby, ¢
oOpa3llaMM  IUIacTMacc, KaydyKOB M PE3UHBI, MOJEIUPOBAHUE MOJIEKYII
YTJIEBOJOPO/IOB U TAJIOI€HIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kuciaopoaconepxaniue opranuyeckue CoeAUHEHMS.

[Ipenenbubie ogHOaTOMHBIE CcrnUPTH. CTpoeHHEe MOJIEKYNl (Ha HpuMepe
METaHoJIa W 3TaHona). ['oMonorumdeckui psna, oOmas QopMmyna, u30Mepus,
HOMEHKJaTypa U kinaccupukauus. Dusmyeckue CBOWCTBA  MpeeiabHBIX
OJIHOATOMHBIX CHOUPTOB. BoIoOponHble CBSI3M MEXIAYy MOJEKYyJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JETUApaTalud, OKHUCICHUS,
B3aMMOJICUCTBE C  OpPraHMYECKMMH UM  HEOPraHMYECKHUMH  KHUCJIOTaMHU.
KauecTBeHHast peakuids Ha OAHOATOMHBIE CIUPTHL. [lelicTBHE 3TaHONa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJTy4YEHUsS W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U n3omepusi. OCOOCHHOCTH (HU3NYECKUX U
XUMUYECKUX CBOMCTB.

MHoOroaToMHbl€ CHUPTHl — ATWICHIJIMKONb W IiHlepuH. Dusnueckue u
XUMUYECKHE CBOMCTBA: PEAKLMU 3aMEIICHUS, B3aUMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKHMMH KHCIOTaMH, KauyeCTBEHHAs pEaKIMs Ha MHOTOATOMHbBIC
cnupthl. [IpencraBienne o MexaHU3Me peakluil HYyKJIeO(MUILHOTO 3aMEIEHUS.
HeiictBue Ha opraHu3Mm 4esioBeka. CrnocoObl MOJyYeHUs U [PUMEHEHHUE
MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aMMHOE BIUSHHE TUAPOKCOIPYIIIBI H
OeH3oibpHOrO siapa. dusmueckue cBorcTBa (peHona. OCOOEHHOCTH XUMHYECKHX
cBoicTB ¢enona. KauectBeHHble peakuuu Ha ¢enHosn. TokcudyHoCTh ¢eHona.



Crioco6bl osty4yeHus 1 npuMeHenue genosna. OenondopmanbaeruaHas cMoIa.

KapOonunbHble coeIMHEHUS — allbJIETU/Ibl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['oMojoruueckue psjibl aabJIeruj0B U KETOHOB, OO0IIas
dbopmyna, uzoMmepuss U HomeHkiIarypa. Dusnyueckue CBOICTBA albIACTHAOB U
KETOHOB. XMMHMYECKHE  CBOMCTBA  aJbJETUIOB M  KETOHOB:  PEaKUuH
npucoeanHeHns. OKUCIEHUE albJeru0B, KAYECTBEHHBIE PEAKIMN HA aJlbICTUbI.
CnocoObI oJy4eHus U MPUMEHEHUE allbJIETHI0OB U KETOHOB.

OnHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KApOOHOBBIX KUCHOT. 30Mepus 1 HOMEHKIIaTypa. Pu3ndecKue cBOiCTBa
OJIHOOCHOBHBIX TPEJCIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XMMHUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKALNM, PEAKIUU C YYACTHUEM YIJIEBOJOPOIHOTO paauKaia.
Oco0OeHHOCTH CBOWCTB MYpaBbUHOM KHUCJIOTHL. [loHATHE O MPOUZBOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHOrooo6pasue KapOOHOBBIX KHCIIOT.
Oc00EHHOCTH CBOWCTB HEMPENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JMKapOOHOBBIX KHUCIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraButenu BBICHIMX
KapOOHOBBIX KHUCJIOT: CT€apHHOBAas, MaJbMUTHUHOBAsA, OJICMHOBAdA, JUHOJIE8AS,
NuHoNen08as KUCIOoThl. CocOOBI MOMYYEHUs U TPUMEHEHNE KAPOOHOBBIX KUCIOT.

Cnoxuble 3¢upsl. ['oMonorudeckuit psia, obmas Qopmyna, uzoMepuss u
HOMEHKIaTypa. PuU3nuecKkne M XHUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
LIEIIOYHOM Cpelie.

Kupsl. Ctpoenue, pu3nvecKkue 1 XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION U 1iesiouHor cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPKALUX OCTATKU
HEIpPEEIbHBIX JKUPHBIX KUCIIOT. JKUphl B IpUpo/IE.

MBL1a KaK COJH BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEe JIeHCTBHE.

OO6mas xapakTepucTuka yrieBojioB. Knaccudukarus yrieBogoB (MOHO-, JTu-
U nonucaxapunbl). MoHOcaxapuIbl: TIIIOKO3a, (PYKTO3a, Trajakrosa, pubo3a,
ne30Kcupr003a. OPU3NUECKUe CBOMCTBA M HaxOXKJACHUE B Ipupoje. PoTocuHTE3.
XUMHUYECKHUE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX U AJIbJIECTUIHON
IpyII, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHHwe TIIIOKO3bI, €€
3HAUYEHHE B KU3HEAEITEIbHOCTH opraHu3Ma. Jlucaxapuasl: caxaposa, MajlbTo3a U
JakTo3a. BoccTaHaBnMBaIMe U HEBOCCTaHABIMBAIOIIKE AUcaxapuibl. I 'uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lomvucaxapuasl: kpaxmad,
JIMKOTEH U 1euiono3a. CTpoeHHE MAaKpOMOJIEKYJ Kpaxmaja, I[JIMKOreHa H
neosio3bl.  du3nyeckue CBOWCTBA KpaxMala U IEJUII0JIO3bl. XUMHUYECKHe
CBOMCTBa Kpaxmajia: TMJIpOJu3, KaueCTBEHHas pPeakiusi ¢ MOJOM. XUMHUYECKUE
CBOMCTBA LIEJUTKOJIO3bL: THIPOJIU3, MOJydYeHHE 3(PUpoB Leitoa03bl. [loHsaTre o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN MIETK).

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHHUs BELIECTB W MX MPEBPAILCHUI:



pPacTBOPUMOCTH PA3JIMYHBIX COIUPTOB B BOJIE, B3aUMOJICMCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CIUPTA B aJIbJECTHJ]I HA PACKAIEHHON MEOHON MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHOUPTa JUXPOMATOM Kayius (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJACTUlIbl (C TUIPOKCUIIOM
muammuncepeOpa(l) u  rumpokcuaom  menu(ll)), peaxknus ramIepuHa
ruapokcunom Meau(ll), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bI ¢ Tuapokcuaom meau(Il), B3aumoneiicTrue
Kpaxmaia C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3a4a4 1o temMaM «CnupTel u
¢denoms», «KapboHnoBsie kuciaoThl. CrokHbIE 3)UPBD».

A30TCoAep:Kale OPraHnvYecKre CoOeIUHEeHUs.

AMHHBI — OpraHMYECcKHE MPOU3BOJHBIE amMMuaka. Knaccudukanus aMuHOB:
anupaTuyecKkue W apoMaTUYEeCKHe; TEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenue moiekyin, oOmas ¢opmyiia, U30Mepusi, HOMEHKIaTypa U (puznueckue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aln(aTHUEeCKX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJKWIMPOBAHUE, B3aUMOJCHUCTBUE IIEPBUYHBIX aMUHOB C a30THUCTOW KHUCJIOTOM.
Conu ankuiIiaMMOHHUSI.

AHWIMH — TIPEICTaBUTENb AMHHOB apoMaTuyeckoro psaaa. CrpoeHue
aHunuHa. B3anMmHoe BAMsiHUE Tpynn aTOMOB B MoOJjieKyje aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHWIMH. CrocoObl
MOJIy4eHHUs] M NpuUMeHeHue anudarnueckux amMuHoB. [lonmyueHue aHuiIMHaA u3
HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u nzomepus. OTaenbHbIe TPEACTABUTENN Ol
AMUHOKHCJIOT: TJIMOWH, aJaHuH. DuH3nWYecKhe CBOWCTBA aMUHOKHUCIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX  OPraHMYECKHX
COCIMHEHMM, peakIusi TMOJUKOHACHCAIIMN, OOpa30BaHUE MENTHIHONW CBS3U.
buonornueckoe 3HaueHrE aMHUHOKHUCIOT. CUHTE3 U TUAPOJIN3 MENTUIOB.

benku kak npuponHsie noauMepsl. [lepBuuHas, BTOpUYHAsA W TPETUYHAS
CTpyKTypa OenkoB. XWUMHUYECKHE CBOWCTBAa OCJIKOB: THUIPOIU3, JACHATYypaIus,
KaueCTBEHHbBIC PEAKIIUU HA OCIIKH.

OKCIEpUMEHTANbHBIE METOJIbl M3Yy4YEHHUS BELIECTB W MX IPEBPAILCHUIA:
pacTtBopeHue O€NKOB B BOJie, JeHATypalus OEIKOB MpU HarpeBaHUU, IBETHHIC
peakiuu Ha O€JIKM, pEeIICHHE HKCIEPUMEHTAJbHbIX 3aJad MO0 TeMaMm
«A3zoTrcoaepxanie OpraHu4ecKue COEMHEHUS u «Pacrnio3HaBanue
OPTraHUYECKUX COEAUHEHUID.

BbicokomoJieKyIsIpHbIE COeTUHEHUS.

OCHOBHBIC MOHATHS XUMHUHM BBICOKOMOJIEKYJIAPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALUN, CPEAHAS MOJICKYJISIpHAS
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEOUHEHUM —
NOJIMMEPU3ALIMS U TTOJIMKOHAEHCALIHS.



[Tonumepuble Marepuanbl. Ilnactmacchl (NMONMATHIIEH, MOJUIIPONUIIEH,
NOJINBUHWIXJIOPU, TOJMUCTHUPOJ, MOJMMETHIMETAKpUIAT, TMOJUKapOOHATHI,
novdTHWIeHTepedTanaT). Y TUIn3aius u nepepadoTka mniacTyka.

DacTOMEpBI: HaTypajibHbII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypasngbHbIe (XJIOMOK, IMIEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAPOH U JIABCAH).

[Tomumepsbt CHEIUAIBHOTO Ha3HA4YCHUS (Tedmon, KeBJap,
AIIEKTPOIPOBOISAIINE MTOJIMMEPHI, OnOpa3iaraeMpie OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUsI BELIECTB W MX IMPEBpAILCHUI:
O3HAaKOMJIEHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
KaydyyKOB, pEIICHHUE OJKCIEPUMEHTAIbHBIX 3ajad 1o Teme «Pacmo3HaBanue
IJIACTMACC U BOJIOKOHY.

Pacuérnble 3anaumn.

Haxoxnenune wmomnekymasipHoi ¢GOpMysIbl OPraHUYECKOTO COEAMHEHUS TI10
MAacCOBBIM  JIOJIIM  3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HaxXOXJEHHUE
MOJICKYJISIpHON  (OpMYJIbI OpPraHUYECKOr0 COEIUHEHHS Mo Macce (00bEMY)
MPOJYKTOB CropaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peakiMy W/WIU WMCXOJHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (HOPMYJIBI
OpraHUYEeCKOTO BEIIECTBA HA OCHOBE €ro XMMHYECKHMX CBOWCTB WMIIM CIIOCOOOB
MOJIyYeHHUsI, OMNpeJeieHUue JO0JM BBIXOJIa MPOAYKTAa PEAKIUH OT TEOPETHUECKHU
BO3MOXHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexxnpeaMeTHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAy4YHBIX TIOHSATUW, TaK M TOHSTUH, MPUHIATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MMOHSATHS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HAOIIOJCHUE, H3MEpPEHHUE,
AKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusnka: Marepus, aToM, DOJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHO€ COCTOSIHUE
BEIECTBA, (DU3UYECKHE BEIWYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCTh, JHEPrus,
Macca.

buonorusi: kierka, opraHusM, JKOcuUcTeMa, Ouochepa, Metadboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIl MUTAHUSA, OPOKEHUE,
dboTocuHTE3, nbIXaHWe, OENTKHW, VYIJIEBOIbI, JKUAPBI, HYKICHHOBBIE KHUCIIOTHI,
(dbepMEeHTHI.

I'eorpadusi: mone3npie UCKOMaeMbl€, TOTUIUBO.



TexHonorusi: IMUIOCBBIC IIPOAYKTBI, OCHOBBI pPAlWMOHAJIILHOI'O IIMTAaHHA,
MOKOIUC CPCACTBA, MATCPUAJIBI U3 HCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHHU.

Atom. CocTaB aTOMHBIX siaep. XUMUUecKkuid 3imeMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 00OJOYEK aTOMOB, KBAHTOBBIE YMCJIA. DHEPreTUUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukamus XuMrUIecKux 3J€MEHTOB (s-, p-,
d-, f-snmementn). PacmpeneneHue 3JIEKTPOHOB 1O AaTOMHBIM — OpOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYypaLlMK aTOMOB 3JIEMEHTOB MEPBOr0—4ETBEPTOrO NEPHOJIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUH, JEKTPOHHBbIE KOH(QUIYypaluyd HOHOB.
DJIEKTPOOTPHULIATEIILHOCTbD.

[Tepunonnueckuit 3axkoH U [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CBa3b NEPUOAUYECKOTO 3akOoHA M Ilepronnueckoil cucTemsl
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPHEM CTPOEHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm H IepuoaaMm. 3HAYEHUE
nepuoanyeckoro 3akona /.M. Menneneena.

XuMHYeCcKast CBA3b. BUIbBl XUMHMYECKOM CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTanueckas. MexaHnu3mbl 00pa30BaHUSI KOBAJICHTHOHM CBsi3u: OOMEHHBIM U
JOHOPHO-aKLENTOPHBII. DHEPrUs U AIuHa CB3U. [10opHOCTh, HANIPABJIEHHOCTH U
HAChIIIAEMOCTh KOBAaJIGHTHOW CBA3U. KpaTHbeie cBs3u. BogoponHas CBA3b.
MexMOJIEKYJISIPHBIE B3aUMOACHCTBHS.

BaneHTHOCT, W BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBS3b AJIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUECKUM CTPOEHHEM (HAa MPUMEpPE COECIUHEHUN
9JIEMEHTOB BTOPOTO TMEPUO/IA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa30BaTeb, JMUIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIMHEHUN.
[ToHATHE O KOOPAMHALIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOCHHs.  THIIbI
KPUCTAINIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonsatue o nucnepcHbIx cucteMax. MctuaHble pacTBophl. Ilpencrasienue o
KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALMH PACTBOPOB:
MaccoBas J0Ji1 BEUIECTBA B PACTBOPE, MOJISIpHAS KOHLEHTpanusa. HacelmeHnnsie n
HEHACBILEHHBIEC PACTBOPBI, pACTBOPUMOCTb. Kpucramioruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpuUBHANbHBIC
HAa3BaHUs OTJEIBbHBIX NIPEJACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XMMUYECKUX peakluid B HEOPraHUYECKOW M OpPraHuyYecKou



XUMHUH. 3aKOH COXPAaHEHUS MAacChl BEIECTB; 3aKOH COXPAHEHUS W MPEBpALICHUS
SHEPIruu MPU XUMUYECKUX peakiusx. TermoBbie 3PEeKThl XUMUUESCKUX PEAKIIHMA.
TepmoxumMudeckre ypaBHEHUS.

CKopoCTh XMMUYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB.
I'omoreHHble U reTeporeHHbie peakuu. Katanus u katanu3aTopsl.

OGpaTuMble 1 HEOOpaTHUMBIC peakIMu. XUMHUYECKoe paBHOBecue. KoHcTaHTa
XUMUYECKOTO paBHOBecHUs. DaKTOpbI, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TeMIepaTypa, JaBJIEHUE U KOHIIEHTpAIlMU BEIECTB, YUYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

Onektposutuyeckas auccornuarnusi. CuibHbIe W CcJIa0ble DJIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOJIHBIX PAaCTBOPOB: KHCIOTHAs, HEUTpajbHasl,
miesnouHas. Bomoponusiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKHUCIICHHS.
Okucnautenb W BOCCTaHOBUTENb. Ilpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUSI.
Baxneinme OKUCIUTEIM U BOCCTAHOBHUTENIHM. MeToa »IeKTpoHHOTO OalnaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUsI BELIECTB W MX MPEBpAICHUI:
pa3lioKEHHUE TEPOKCUJA BOJOPOJa B MPUCYTCTBUM KaTalIM3aTopa, MOJACIH
KPUCTANTHYECKUX PEIIETOK, IPOBEJCHNE PEaKIIUi HOHHOTO 0OMEHa, olpe/ieicHre
cpedbl PacTBOPOB C TMOMOINBID HUHJIAMKATOPOB, W3YUYEHUE BIIMSHUS Pa3TUIHBIX
(GakTOpOB HAa CKOPOCTh XHWMHUYECKONW pEaKIMU | TMOJOKEHUE XUMUUYECKOTO
PaBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeTtauioB B Ilepuoauyeckod CHUCTEME  XHMHUYECKUX
anemenToB J[.M. MenpaeneeBa u 0COOEHHOCTU CTPOEHUSI UX aTOMOB. DU3HYECKUE
CBOMCTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha pUMEpE KUCIOpOoAa, CEphI,
dbocdopa u yraepona).

Bonopon. Ilomyuyenue, ¢uzmyeckue M XUMHYECKUE CBOMCTBA: PEAKIUU C
METaUIAaMM M HEMETaJJlaMH, BOCCTAHOBHUTEIbHBIE CBOMCTBa. ['Wapuibl.
TomIMBHBIE AJIEMEHTHI.

lamorensl. HaxoxaeHue B mpupoje, COCOOBI MONyYeHUS, (PU3NUECKHE U
XAMUYECKUE CBOMCTBA. [ ajoreHoBOAOpOAbl. BaxkHenne KUCIOpoACOaepKame
coeIMHEHHUs rajoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOMYyYCHUS
rajoreHoB. [I[puMeHeHre rajJoreHoB U UX COSIUHEHUM.

Kucnopon, o3on. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOTYYECHHS
Kkuciopoaa. Ou3nueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. HaxoxneHue B Tpupojie, CIOCOOBI TOJYy4YEHUS, (PUIHYECKUE W



xuMuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcua cepsi(IV), okcun
cepbl(VI). CepHucras u cepHas KUCJIOTHI U uX cond. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHL. [IpuMeHenue cepol U €€ COETMHEHU .

A3or. HaxoxaeHue B mpupoje, CHocoObl MOJIy4YeHUs, (pU3ndeckue u
XHMHUYECKUE CBOMCTBAa. AMMUAK, HUTpUbl. OKCHABI a30Ta. A30TUCTasi U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMenenue azora
U €r0 COeIMHEHUI. A30THBIE yJI00pEHHUS.

®dochop. Haxoxnenue B mpupoje, crnocoObl MONMydeHUs, (PU3MUYECKUE U
xumudeckue cBoictBa. Dochuapt u dochun. Oxcumsr dochopa, docdopuas
kuciaora u e€ conu. Ilpumenenue ¢docdopa u ero coeaunenuil. docdopHbie
yao00peHus.

Yraepoa, HaxoXJIeHHWE B IpUpojAE. AJUIOTPONHBIE  MOJIU(PUKAIIY.
®dusnyeckue W XHUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriuepona(ll), okcun yrnepona(IV), yronpHast kuciora u eé
coli. AKTHBUPOBAHHBIA yTojib, aacopouus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MpPOCTHIX BEHIECTB, 0OPA30BAHHBIX YIJIEPOJOM, U €0
COCIMHEHUH.

Kpemuuii. Haxoxxaenune B mpupoje, crnocoObl MOIy4YeHHs, (U3NYECKUE H
xumuueckue cpoiictBa. Oxcun kpeMuusi(IV), kpeMHHEBas KHUCIOTA, CUIIMKATHI.
[IprumeHeHue KpeMHus U ero coeuHeHui. CTeKs0, ero noJiy4yeHue, BUIbl CTEKIIA.

[Tonoxenue MmeramioB B [lepuoanueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI HJIEKTPOHHBIX 000JOUYEeK aToMOB MeTaioB. OOuue
¢usnyeckue cBoiicTBa MeTaiioB. lIpuMeHeHue MeTamioB B OBITY U TEXHHKE.
CrutaBel METAJIOB.

DNEeKTPOXUMHUYECKUN psAl  HanpsbkeHuit MertauioB.  OOmme  crnocoObl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrus, NUPOMETAILTYPIHUs,
anekTpoMmetaiuryprusi. Ilonarue o koppo3un MetamioB. CHocoObl 3alllMThl OT
KOPPO3HH.

O6mrass xapakrepuctuka MetauioB [A-rpynmel [lepuoanueckoil crucTeMbl
XUMUYECKUX dJieMeHTOB. Hatpuii u kanuii: mnomydeHue, GQU3MUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE POCTHIX BEILIECTB U X COCTUHEHUN.

Ob6mas xapakrepuctuka metaiioB IIA-rpynmnsl [lepuonnyeckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB. Marawii W KaJblHi: TOJydeHHe, (U3HYECKUue U
XUMHUYECKUE CBOWCTBA, MPUMEHEHHUE IMPOCTHIX BEIIECTB M WX COEOUHEHHIA.
XKéctkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMHHMIL: TTOy4YeHue, (pU3ndecKue 1 XMMUYECKUe CBOICTBA, IPUMEHEHNE
IPOCTOrO BEIIECTBA W €ro coenuHeHuid. AmdoTepHbIe CBONCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMILJIEKCHI aTFOMUHUS.

OO6miass  XapakTepucThKa MeETauioB 1Mo0ouHbIXx mnoarpynn  (b-rpymm)



[Ieproanyeckoi CUCTEMBI XUMUUYECKHUX JJIEMEHTOB.

du3znyuecKkne U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHEeHHl. OKCUabl U
ruapokcusbl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarsl U auxpomatbl, MX
OKHCIINTENIbHBIE CBOWCTBA. [lonydeHne u npuMeHeHne xpoma.

Ou3nyeckue M XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIUHEHUM.
Baxneitmue coegunenuss Mapranma(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanusi, €ro OKMCIUTENIbHbIE CBONCTBA.

du3nuecKkne U XUMHUYECKHE CBOWMCTBA JKEJIe3a U €ro coeauHeHuil. OKcupl,
ruapokcuanl u conu xeneza(ll) u xenesa(Ill). [lonyuenne u npuMeHEHUE Kene3a
U €ro CIUIaBOB.

dusnyeckrue 1 XUMUYECKUE CBOMCTBA MeIU U €€ coeanHeHui. [lomyyenue u
IIPUMEHEHUE MEU U €€ COEUHEHHU.

[uuk: nomyuyeHue, (u3Myeckne M XHUMHUYECKHE CBOWCTBA. AM(pOTEepHbIE
CBOMCTBA OKCHJIa Y THIPOKCH/IA IIUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpruMeHeHune
[IUHKA U €r0 COeIUHEHUH.

OKCIEpUMEHTANIbHBIE METOJIbl HM3Yy4YE€HHUS BELIECTB W MX IPEBPAILCHUIA:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢ocdopa, xkeneza, MarHus B
KUCJIOPOJIe, M3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJICHCTBHUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJAECHCTBHE LIMHKA W JKEJI€3a C pacTBOpPAMH KHUCIOT U
HIEJI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE AaHUOHBI, KATUOH BOJIOPO/Ia
M KaTHOHbl METAJUIOB, B3aWMOJICHMCTBUE THUAPOKCUIOB ATOMUHHUS WU IMHKA C
pacTBOpaMM KHMCJIOT M LIEJNOYEH, PEIICHUE DKCIEPUMEHTAIBHBIX 3a1a4 [0 TEMaM
«l"anorensr», «Cepa u e€ coenuHeHUus», «A30T u (pochop U UX COECITUHEHUS,
«MeTabl MIaBHBIX TOATPYIID», «MeTamibl MOOOYHBIX TOATPYIII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHnn yCTOMUMBOrO pa3BUTHs desoBeyecTBa. [lonsaTue
0 Hay4yHbIX METOJaxX I[I03HAaHUS U METOJOJOTUM HAy4YHOTO HCCIEeI0BaHUs.
HayuHble npuHIMIBI OpraHU3alid XUMUYECKOTO MTPOU3BoACTBA. [IpoMbIlIeHHBIE
CIOCOOBI MOJTYYEHHUsI BAKHEUIUX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAaKa,
CEepPHOM KHUCIOThI, MeTaHoJsa). [IpombllieHHbIE CIOCOOBI MOTYyYEHUS METAIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HCHHE OKPYKAlOLIEW CPENbl M €ro IOCIEICTBUS.
Ponp xumun B o6ecrieueHu 3HePreTuIeckoi 6€30MacHOCTH.

Xumusi W 3I0pOBbE UeloBeKka. JlekapcTBeHHble cpeacTBa. IIpaBuia
MCII0JIb30BAHUS JICKAPCTBEHHBIX INpenapaToB. Pojib XUMUU B pa3BUTUM METULIMHBI.

XuMUsl MUY OCHOBHBIE KOMIIOHEHTBI, MUILEBbIC N00aBkU. Poib xuMuu B
oOecreyeHny MUuIeBoil 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xumwus. [IpaBuna
0€30MacHOr0 MCIHOJb30BaHUsl MpenaparoB OBITOBOM XWMHUM B TOBCEIHEBHOMN



KU3HU.

XUMHSI B CTPOUTENBCTBE: BaKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
O€TOH).

XuMus B CEIIbCKOM X03sicTBe. OpraHndyeckre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHallbl, KPACKH, CTEKIIO, KE€paMUKa.
Marepuansl 11t 2NeKTpOHUKHA. HaHOTEXHOI0TH Y.

Pacuérnrble 3amaun.

Pacuétel: Maccel BemiecTBa UM 00bEMA Ta30B MO MU3BECTHOMY KOJIUYECTBY
BEIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchl (00BbEMaA, KOJIMYECTBA BEHIECTBA) MPOIYKTOB PEAKIMH, €CIA OJHO W3
BEIIECTB HMMEET MpuMecH, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOJIYKTa
peakuuu, €CiIM OJHO M3 BEIIECTB JAaHO B BHUJAE pacTBOpA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOIW W MOJSPHOU
KOHIIEHTpPAIlMM BELIECTBA B PACTBOpE, JOJIM BBIXOJAa MNPOJYKTAa PEaKUUH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBSI3HU.

Peanuzanuss  MeXNpeaMETHBIX  CBsI3ed NpU  HM3yYeHHH OO0med u
HEOPraHU4YEeCKOW XUMHUH B 11 Kiacce OCylIeCTBISIETCA YE€PE3 UCIIOJIb30BAHUE KaK
00IIUX €CTEeCTBEHHO-HAYYHBIX MOHITHH, TaK ¥ TOHITHH, MPUHATHIX B OTJAEIHHBIX
IIpeaIMeTax €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHSTHUS: SBJICHUE, HAYUYHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, Kiaccu(uKaius, MepuoJudyHOCTh, HAOII0ICHHE,
U3MEpPEHUE, IKCIEPUMEHT, MOJIEIb, MOJICIIMPOBAHHUE.

@dusuka: Marepusi, MHUKPOMHUD, MAKpPOMHUD, aTOM, OJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHb,
BEILIECTBO, TeJNO, O0BEM, arperaTHOE COCTOSIHHME BEIIECTBa, HACAIbHBIN Ta3,
bu3uYeCKre BETUYUHBI, €AUHUIBI U3MEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buornorus: knetka, opraHu3M, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILLIECTB U IIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOIMAEMbIE, TOTUIMBRO,
pPECYPCBL.

TexHonorus: XMMUYECKasi MPOMBILIJIEHHOCTh, METAJULYpPrus, CTPOUTEIbHBIC
MaTepuaibl, CEIbCKOXO3IUCTBEHHOE NPOU3BOICTBO, IMHUILEBASI TPOMBIIUIEHHOCTD,
dbapmalieBTHUYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX
MpENnapaToB, MPOU3ZBOACTBO KOHCTPYKIIMOHHBIX MATEPUATIOB, 3JECKTPOHHAA
MIPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U U.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA YI'JIYBJIIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA30OBAHUN A

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBLHOCTHBIM MOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJhTATOB OCBOCHHS TpEIMeTa «XHWMHS» Ha YPOBHE CPEIHETrO
oOmero o0Opa3oBaHUA BBIICNIEHBI CIEAYIOIIME COCTABISIIONIME: OCO3HAHUE
0o0OyJaronMMuUCs POCCUHCKOM TIpakIaHCKOW HMACHTHUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICIICHUIO; HATUYME MOTUBAIIUU K
00y4YeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOyYaroHnIMXxcsi pPyKOBOACTBOBATHCS
OPUHATBIMA B OOIIECTBE TMpaBWJIaMU W HOPMaMHU T[IOBEJICHUS, HAJIW4YWE
IPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH 1IN U CTPOUTH
YKU3HCHHBIC TIJIaHbI.

JIngyHOCTHBIE pE3yibTaThl OCBOEHHUS TNpeAMETa «XHUMHSI» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OTBITA ITO3HABATCIIBHOW W TPAKTUYECKON JACSATEIHHOCTU
oOydJaronuxcsi B mMpoIecce peaan3aiiui 00pa3oBaTeIbHOM EITeTbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XUMHUS»  OTpaxkaroT
c(hOPMUPOBAHHOCTh OIBITA IMO3HABATEILHOM M TPAKTUUECKON JesATEeIbHOCTU
oOyyaromuxcsi B mpolecce peain3anur 00pa3oBaTEIbLHON JEATEIBHOCTH, B TOM
YHUCJIC B YACTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPAB U 00SI3aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOIOPSJIKY;

NpEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM MJESATENHHOCTH TPH CO3JIaHUU
y4eOHBIX MPOCKTOB, PEIICHUN yYeOHBIX M TMO3HABATEJbHBIX 3a/a4, BHITIOJHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATIN3€ PA3TUYHBIX BUIOB YUCOHOU NeATEILHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAaydyHOMY HaCIeIUI0
OTE€YCCTBEHHON XUMMHU,

YBOXEHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPHUH MU TPAKTUUECKOTO
NPWIOKEHUSI XUMHUHU, OCO3HaHUS TOTO, YTO JIaHHbIE HAyKd €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
TIOCTOSTHHOTO TPY/la YUYEHBIX U MMPAKTHKOB;

MHTEpeCca M TMO3HABATEJIbHBIX MOTHBOB B TOJYYEHUU U MOCIEIYIOIIEM
aHanu3e MHPOPMAIUKA O TEPEIOBBIX JTOCTUKEHUSX COBPEMEHHOW OTEUECTBEHHOU



XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMH, CBI3aHHBIE C XUMHYECKUMU SIBJICHUSIMU,
Y IIPUHUMATh OCO3HAHHBIE PELIECHUs, OPUEHTUPYSACHh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIECH ¢
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEACTBUN
HOCTYIIKOB;

4) gopmMupoBaHNs KYJbTYPbI 310POBbS:

INOHMMaHUs LEHHOCTEH 370poBOro U Oe3omacHoro oOpas3a JKHU3HH,
HEO0OXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pU3Myeckomy u
IICUXUYECKOMY 3/10POBBIO;

coOMroicHUs TpaBWwJI OE30MacCHOTO OOpalleHHs ¢ BEHIeCTBAMH B OBITY,
IIOBCEIHEBHOM KU3HU, B TPYI0BOU JEATEIBHOCTH;

IIOHMMAaHUS LEHHOCTHM IPAaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHMBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIO/IEH;

OCO3HaHUS MOCJIEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (yNOTpeOIeHUs
AJIKOT'0JIs, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE3HOH, TBOPYECKOW W  JpPYrux BHUAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHWM NPAKTUYECKHX 3aaad
COLIMaJIbHOW HANpPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbl);

MHTEpeca K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid pa3auyHoro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS IMPEIMETHBIX 3HAHUHN IO XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPyAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY HHAMBUAYAJIbHOM TPAEKTOPHUU
oOpazoBaHus, Oyaymied npodeccun M pealn3allid COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpedHOCTeN 0011IeCTBa;

6) 3K0JI0rH4eCKOro BOCIIUTAHMSA:

HKOJIOTMYECKU 1€1€CO00pa3HOro OTHOLIEHUS K HPHUPOJE KAK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUSl TJIOOAIBHOIO XapakTepa SKOJOTHYECKHX MpOoOieM, BIHSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLUATBHON CPEAbL;

OCO3HaHUS HEOOXOJAMMOCTH HCIOJB30BAaHUS JIOCTHKEHUN XUMHH IS
peLIeHUs BOIPOCOB PALMOHAIBLHOTO IPUPOAOIIOIB30BAHNUS;



AKTUBHOTO HENPHUATHS JECUCTBUM, TMPUHOCIIIAX BPEI  OKPYkKaKOIIEH
NPUPOJIHON cpejie, YMEHHS IPOTHO3UPOBATh HEOJArompHUATHBIE HKOJOTHUECKHE
MOCJICICTBUS NMPEINPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIIICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEeATENbHOCTU HKOJIOTHYECKOHN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCSI UMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
MpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HayKH M OOIIECTBEHHOMN NPAKTUKH;

NMOHUMAHMUS CHeUUKA XUMUU KaK HayKd, OCO3HaHMs €€ poju B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUMU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOIbl U YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIIeHWU TMPoOJIeM COXpaHEHUs
MIPUPOIHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMMHH JJIE COBPEMEHHOU
IUBWIM3ALMK: B €€ TyMaHUCTHUUYECKONW HAMpPaBICHHOCTH U Ba)XXHOM pOJIM B
CO37laHUU HOBOW 0a3bl MaTepUATLHON KyJNbTYPhl, B PEIICHUH TJI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHS UEJIOBEUECTBA — CBHIPbEBOM, IHEPIETUUCCKOM,
MUIIEBOM U DKOJIOTHYECKOM 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00€CTICUCHUHN
YCJIOBUHM YCHENTHOTO TPYJla U SKOJOTHYECKA KOMGMOPTHOM >KU3HU KaXKJ0rO 4JieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMUMaHUS CYIIHOCTH METOJIOB
MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
NoJiyyaeMble 3HaHUS JJIsl aHAJu3a U OOBSICHEHUS SIBIICHUM OKPY>KaIOIIEro Mupa u
MPOUCXOJIAIIUX B HEM U3MEHEHUHN, YMEHHUS JeaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HAy4HBIX (AKTOB ¥ WMEIOMUXCS JAaHHBIX C TIEJIbI0 TOTYyYeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEJIbHO HKCIOJIb30BaTh XUMHUYECKHE 3HAHUSA IS
penieHus mpo0JieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMPEpPHIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHMIO, K AaKTHBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUM 110 XHMHH B
COOTBETCTBHHM C )KU3HCHHBIMHU OTPEOHOCTIMU;

UMHTEpeca K 0COOCHHOCTSIM TpyJia B pazfluyHbIX chepax npodhecCHoHAIbHOM
NEATEIIbHOCTH.

METANIPEIMETHBIE PE3YJ/IbTATbBI



MeranpeaMeTHbIe pe3yJIbTaTbl OCBOEHUS IPOTPaMMBI 10 XMMUU HAa YPOBHE
cpeIHero od1ero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS bopMHpOBaHUA  MHMPOBO33PEHHSI  OOYydarOIIMUXCA
MEXAUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPaXKAIOIINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
polecc, CUCTeMa, Hay4YHbId (pakT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOAEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yHUBEpCaJIbHbIE YYEOHbIE NEUCTBHS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJISITUBHBIE), o0ecIeynBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH H COITMAIEHON KOMITETEHITUU 00yJarOITNXCs;
CITOCOOHOCTH oOyyJarommxcst HCIIO0JIb30BaTh OCBOCHHBIE

MEXKIUCHUILUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JIEVCTBUA B MO3HABATEILHOM U COLUAIBHOW MPAKTHUKE.

MeranpeaMeTHbIE PpE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS

1) 6a3oBble JIOrHYEeCKHE TeHCTBHUA:

CaMOCTOSITENIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MOpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIPENCNATh eI JEATEIBbHOCTH, 3aJaBas MapaMEeTpPbl W KPUTECPUH UX
JIOCTUXKEHUSA, COOTHOCUTD PE3YJIbTAThI ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BaTh IMPH OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIJICIIATh XAPAKTEPHBIE MPU3HAKHU TMOHSATHM U YCTAHABIMBATH MX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIOIIHE ITOHATHS JJIT OOBSICHEHHS OTIASIbHBIX (PAKTOB U
SIBIICHUI;

BBHIOMpaTh OCHOBAaHUS M KPUTEPUU JJIs KJIacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKLINM;

YCTAHABIIUBAaTh IPUYUHHO-CIEJACTBEHHBIC CBS3M MEXKIY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHUE pacCyXJAeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
AQHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKJIFOUEHUS,

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJWYECKUE
(3HaKOBBIC) MOJICIIH, PEOOPA30BHIBATE MOCIIBHBIC TIPEICTABICHUS — XUMHUUCCKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XHUMHYecKas ¢GopMmylia, ypaBHEHHE XUMHUYECKOM
peakiuyu — MpU PEHICHUU Y4YEeOHBIX IMO3HABATENIBLHBIX W MPAKTUUECKUX 3ajad,
MIPUMEHATh HA3BAHHBIE MOJEJbHBIC MPEICTABICHUS JJIS1 BBISIBICHUSI XapaKTEPHBIX



MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEAKIIUN.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHHUS BEIIECTB M XUMHUYECKHUX
pEeaKunii;

dbopMyIMpOBATH 1IN U 33/1a4¥ UCCIIEIOBAHUS, UCTIOIh30BaTh MMOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYIHMpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTa
MO3HAHUS W OCHOBBI JJI1 (DOPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABMIBHOCTH
BBICKa3bIBACMBIX CYKJICHUN;

BIAJICTh HAaBBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS ¥ TPOBEACHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpOBaThH
0000IIIeHHsI ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBJISATh OOOCHOBAHHBINA OTYET O MPOJACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHWYECKOW WCCIEAOBATEICKOM W MPOEKTHOMN
NESTENHbHOCTH, TMPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MOMCKY METOJIOB pElICHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3InYHbIX
METOJIOB ITO3HAHMSI.

3) padora ¢ uH(popmanuei:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX uWHMoOpMaruu (HAy4HO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE TOCOOUS,
pecypcebl MIHTEepHETa), aHATM3UPOBAaTh MHPOPMAIIUIO PA3TMYHBIX BUIOB U (HOPM
IIPEICTAaBIICHNUS, KPUTHYECKH OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYHBOCTD;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMUYHBIE METOJbI MPU TOUCKE U
oTbope wuHbOpMAIIUKM, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
OITPENICNIEHHOTO TUIIA,

IpUOOpETaTh OIBIT WCIOIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHUS
uHpopManuu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa TIpH paboTe C
XUMUYECKON uWHGOpMAIEel: TPUMEHATh MEXKIpeAMETHbIe ((Du3udeckue u
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIBI, (hOPMYJIb, a0OpEeBHATYPBI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMICCKUEC CPEACTBA HATTIATHOCTH.

KoMMyHUKATHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBHS:

3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYk Aa€MOI TEMBI B XOJI€ AUAJIOTa U/ WK



JMCKYCCHUH, BBICKA3bIBaTh HJieH, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKECHHOMN 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlUEH pe3yIbTaTOB ITO3HABATEIBHOW JACSITCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIH COBMECTHO CO CBEPCTHHKAMU TP BHITIOJTHEHUN
XUMHYECKOTO IKCIIEPUMEHTA, TPAKTHYESCKON pabOThI IO MCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aiuu yueOHOro MpoeKTa, U (OPMYJIMPOBATH BHIBOJIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHHUI ITyTEM COTJIACOBAHMS IO3WUIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHCHUSIMU.

PeryisiTuBHBIC YHUBepCAJbHbIE yUeOHbIE 1eiiCTBUA:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYILECTBIATh CBOK IT03HABATEIbHYIO
NEeATENbHOCTh, ONpenessiss €€ Lead M 3aJauyd, KOHTPOJIHMpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh Ipe/jlaraéMblii aJropuT™M A€HCTBUM mpu
BBINIOJIHEHUHM YYEOHBIX U HCCIEAOBATENIbCKUX 3ajay, BhIOMpaTh Hauboliee
3¢ (pexTUBHBIN €MOCOO MX peleHUus C Y4YETOM IMOJY4YEHHUS HOBBIX 3HAHMA O
BEILIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE CaMOaHajiu3a |
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ybTaThl OCBOEHUS MPOrPaMMBbI 0 XUMHUH Ha YIIIyOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHHs BKIIOYAIOT cHelu(puYecKue
Ui yaeOHOTo npeaMeTa « XUMHUsD) HayYHbIe 3HAHUSA, YMEHUS U CIIOCOOBI ICHCTBUIN
[0 OCBOEHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI ACSITEILHOCTU
M0 TIOJYYEHUIO HOBOTO 3HAHHUS W MPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX yueOHBIX
CUTYaIMsIX, a TAKXKE B peaJbHbIX JKU3HEHHBIX CUTYalUsX, CBA3AHHBIX ¢ XUMHUEH. B
OporpaMme MO XHMHHM TPEIMETHbIE PE3yJbTaThl MPEACTABICHBI [0 ToJaM
U3YYECHHUS.

10 KUIACC

[IpenverHble pe3ynbTaThl OCBOEHMS Kypca «OpraHudeckas XHMMSI»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh TMPEJCTABICHUN: O MECT€ W 3HAYCHUH OpPraHUYECKON
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleYeHUU YCTOMYHMBOIO
Pa3BUTHS YEJIOBEYECTBA B PELICHUU MPOOJIEM IKOJIOTHUYECKOM, SJHEPreTUUECKON U
NUIIEBOM 0€30MacHOCTH, B PAa3BUTHHM MEAMIIMHBI, CO3JJaHUH HOBBIX MaTEpHAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B obecrnieueHuu PAaLMOHAIIBHOTO



IPUPOJIONIOIb30BaHUS, B (OPMUPOBAHUU MHUPOBO33PEHHUS U OOIIEH KyJIbTYphl
YeJoBEeKa, a TakKe OSKOJOTMYECKH OOOCHOBAHHOIO OTHOILIECHHUS K CBOEMY
310pOBbIO U IPUPOAHOMN CPEJIE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHMX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArarIINe MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, PO M 3JIEKTPOHHAs
obojouka aroma, s-, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToma, THOpuAM3alus AaTOMHBIX OpOuTaned, HOH, MOJIEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHMS, XUMHYECKas CBS3b,
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEpOIHBIN CKeNeT, (PyHKIMOHAIbHAS
Tpynma, paaudkall, CTPYKTypHbie (opmynbl  (pa3BEPHYTHIE, COKpaIIEHHBIC,
CKEJIETHBIE), HM30MEpHsl CTPYKTYpHAs M IPOCTPAHCTBEHHAs (TeoMeTpuyYecKas,
ONTHYECKas), HM30MEPbl, TOMOJOTUYECKUH psJl, TOMOJOTH, YIJIEBOJOPOIbI,
KHUCIIOPOA- U a30TCOAEPKAIME OPraHUYECKUE COEAUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEAMHEHUS; TEOPUU, 3aKOHBI
(nepuonunueckuit 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHS OPraHHUYECKUX
BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
U TpeBpalleHUs] SHEPrHMM TMpPU XUMUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN A3BIK XUMHUU, MUPOBO33PEHUYECKHE 3HAHHUS, JIEKAIIUE B OCHOBE
MOHUMAHHS TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
0 MEXaHU3MaX XHUMHUYECKUX pEaKiui, TePMOAMHAMUYECKUX U KUHETHUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3AMMHOM BJIUSHUM aTOMOB U I'PYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHbI 3 dekTl, opueHtanTsl 1 u Il pona);
(akToNIOTUYECKUE CBEACHHSI O CBOMCTBaX, COCTaBe, IMOJYYCHUU U OE30MacHOM
UCTIOJIb30BaHUU BAaXXHEHMIIMX OPraHUYECKUX BEIIECTB B OBITY U MPaKTUYECKOU
NESTENPHOCTH  YeJOBEeKa, OOlMX  HAYYHBIX  MNPUHIMIAX  XHMHUYECKOIO
IPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJA, IEpEepabOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTE€pPHbIE NMPU3HAKU IOHSATHUH,
yCTaHaBJIMBAaTh UX B3aMMOCBA3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHSITHS MpU
ONMCAHUM COCTaBa, CTPOCHMSI U CBOMCTB OPIaHMYECKUX COCANHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIsi COCTaBJIEHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (hOPMYJT OPraHUYECKHUX
BEIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMM U PACKPHIBATh UX CYLIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKUMid  MOCPEACTBOM  COCTaBJIEHUS
AJIEKTPOHHOIO 0OanaHca dTUX peakluid, peakluil HOHHOro OOMeHa IMyTEéM
COCTABJICHMSI MX MTOJIHBIX M COKPAUIEHHBIX HOHHBIX YPAaBHEHHIA;

M3TOTABJIMBATh MOJENIN MOJIEKYJI OPTaHUYECKHUX BELIECTB Ul WITOCTPaLuu
UX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;



c(hOpMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAJICKHOCTh U3YYEHHBIX
OpPraHMYECKUX BEIIECTB [0 HX COCTaBY M CTPOCHHID K ONPEACIEHHOMY
KJIaccy/Tpynmne COCIMHEHUHM, JaBaTh UM Ha3BaHMUS 10 CHUCTEMaTHYECKOU
Homenknarype (IUPAC) u npuBoIUTH TPUBHAIbHBIE HA3BAHUS JJIS OTACIBHBIX
NpEeACTABUTENIC OPraHMYECKUX BELIECTB (3TUJIEH, alleTUJIEH, TOJYOJ, TIULEPHUH,
ATUWICHTJIUKOIb, (EHON, (OopManmbIerujl, aleTaabJIerull, aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEapUHOBAs, OJICMHOBAS, MaJIbMUTHHOBASI KUCIOTHI,
[JIMIUH, aJaHWuH, MallbTo3a, (PYKTO3a, aHWJIUH, TUBUHUJ, U3OIPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHue);

c(OPMHUPOBAHHOCTh YMEHHUS OMNPEAENsATh BHUJ XHUMHYECKOW CBSI3U B
OpraHUYEeCKUX COCIMHECHMSIX (KOBAJICHTHAasT W WOHHAas CBsI3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHSATH IMOJOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. byTiepoBa miis 00bsICHEHHS] 3aBUCIMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(OPpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOCHUE,
dbu3nYecKkre M XUMHUYECKHE CBOMCTBA TUMUYHBIX MPEIACTABUTENICH pa3IMUYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAHOB, IIUKJIOAIKAHOB, aJIKCHOB, AJIKQJIUCHOB,
AQJKUHOB, apOMAaTUYECKHUX YIJIEBOJAOPOAOB, CHUPTOB, albJETHJOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHUHOKMCIIOT, OCJIKOB, YTJ€BOJOB (MOHO-, JIU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKAY  HUMH  ypPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIUHd C UCIOJb30BAHUEM CTPYKTYPHBIX
dopmy;

c(OPMHUPOBAHHOCTh yMEHHUS TMOATBEPKIATh Ha KOHKPETHBIX MpHUMeEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COSTUHEHUM OT
KPaTHOCTU U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSL aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
CeIpbsi  (He(Th, NPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro mepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUN O €CTECTBEHHO-HAYYHBIX
METOJaxX MO3HaHUA — HAOJIIOJACHUU, U3MEPEHUH, MOJICTUPOBAHUN, SKCIEPUMEHTE
(pea’bHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOpMUPOBAHHOCTH yMEHUS MIPUMEHSITh OCHOBHBIE omnepanuu
MBICITUTEIBHON JEATeIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000lIeHue,
CHUCTEMAaTHU3aIINIO, BBIABICHUE MPUYMHHO-CJICICTBEHHBIX CBA3CH — IS U3y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIN;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBSI3h XUMHUYECKUX 3HAHUU C



MNOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0ojiee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MATE€pUaJIbHOTO E€IUHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHMYECKONW XUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO PUPOLY;

c(hOPMHUPOBAHHOCTh YMEHHI: TMPOBOAUTH PACUYETHl 1O XUMHYECKUM
dbopMyamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (PU3NYECKUX
BeJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(dbopMyIIBI BEIIECTBA MO W3BECTHBIM MACCOBBIM JIOJISM XUMHUYECKHX 3JIEMEHTOB,
MPOYKTaM CrOpaHusl, TUNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: IPOrHO3UPOBATH, AHATU3UPOBATH U OLICHUBATh
C TMO3ULMKA  DKOJOTHYeCKOW  O€30macHOCTA  MOCIEACTBHUSA  OBITOBOH U
MPOU3BOJICTBEHHON JEATETLHOCTA 4YEJOBEKa, CBA3aHHOW C MepepaboTKoOn
BEILIECTB, UCIOIb30BaTh MOJYYEHHBIE 3HAHUS JUIsl IPUHSTUSL TPAMOTHBIX PEIICHUN
npo0JieM B CUTYalUsIX, CBA3AHHBIX C XUMUEH;

c(hOPMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IJIAHUPOBATh M TPOBOIUTH
XUMUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE U U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YTJIEBOJOPOJOB pPA3JIMUHBIX KJIACCOB U
KHCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/lady MO0 PACIO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOIIOJCHUEM MPaBHII
Oe3omacHoro oOpamieHusi ¢ BellecTBaMU M JIA0OPATOpPHBIM 00OpPYIOBaHUEM,
dbopMyIUpoBaTh 1I€JIb HWCCIEIOBaHMS, MPEJACTABISITh B paziMdyHoOl (dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUM:

coOJI0/IaTh MpaBWJIa HKOJIOTHYECKHU 11€JIeCO00pa3HOro MOBEJACHUSI B OBITY U
TPYJOBOM JEATEIIBHOCTH B IIEJSAX COXPAHEHHUSI CBOETO 3JI0POBBS, OKPYKAIOIIEH
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOIO JCHCTBHUSI Ha >KUBBIE OpPraHU3MBI
OIPEICIIEHHBIX OPTAaHUYECKUX BEIIECTB, IOHMMAs cMbICH rTokaszaresns [1JIK;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHUS OPraHUYEeCKUX BEIIECTB B
MPOMBINIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOPMHUPOBAHHOCTh YMEHHI: OCYIIECTBJISATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON nHMOPMAITNHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U yaeOHO-Hay4YHas
JUTEpaTypa, CpelcTBa MaccoBoil nundopmaiuu, IHTepHeT U apyrue), KpUTUIECKU
aHaJM3UPOBaTh XUMUUYECKYI0 MHGOpMAIIUIO, TiepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHO 3a1auei.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHUA Kypca «OOmass u HeopraHUYecKas
XUMUSD» OTPaXKaroT:



c(OpMHUPOBAHHOCTh TPEJICTABICHUN: O MaTepUaIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJICHUM NPUPOIBI, O MECTE€ U 3HAYECHUH
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIICYECHUU YCTONYMBOIO
pa3BUTHA, B PEHICHUU NPOOJEM HKOJOTMUECKOM, PHEPreTUYECKOM M MHUILEBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUH HOBBIX MaTEpPHANIOB, HOBBIX
WCTOYHUKOB SHEPTUH, B OOECHEYEHUH PAIMOHAIBHOTO MPHUPOAOINOIH30BaHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJbTYphl 4YeJOBEKa, a TaKke
AKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOJTHOU

cpene;
BJIaJICHUE CUCTEMOU XUMHUYECKUX 3HaAHUM, KOTOpast BKJIIOYAET:
OCHOBOIIOJIAralolIMe MOHATUS — XUMHUYECKHM DJJIEMEHT, aToM, SJIpO aroMma,

W30TOIIbI, AJIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YX/IEHHOE COCTOSHHMSI aTOMa, TUOpUIM3alMs ATOMHBIX OpOUTaNei, HOH,
MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPUIIATEILHOCTh, CTENEHb  OKHUCJIEHUS,
XMMHUYECKasi CBs3b (KOBaJEHTHAs, HWOHHAs, MeETAUINYECKas, BOJOPOJIHAs),
KpUCTAJUIMYECKass pEHIETKa, XUMHYECKash pPEakius, pacTBOpP, DICKTPOJIUTHI,
HEDIJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JTUCCOLUAIMS, CTENEeHb JAUCCOIUAIIUH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTENb, TEIIOBOU AddexT
XUMHYECKON peaKIMu, CKOPOCTh XMMHUYECKON peaKluu, XMMUUECKOe PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS DICKTPOJMTHYCCKON IHUCCOLMAINHU, TMEePUOTUICCKUM
3akoH /.M. MeneneeBa, 3aKOH COXpaHEHUSI MaCChl BEILIECTB, 3aKOH COXPAHEHHUS U
MpEBpAIIEHUS] SHEPTUU MPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XMMHWH, MHPOBO33PEHUYECKUE 3HAHUS, JIKAIlue B OCHOBE ITOHUMaHUS
INPUYMHHOCTA M CHUCTEMHOCTHM  XUMMYECKMX  SIBJICHUW;  COBPEMEHHBIC
NpEACTaBICHUS] O CTPOCHHUU BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XUMHUYECKHUX
peaKkuMii, TEPMOAMHAMUYECKHX M KHUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHUs, 0 XMMHUYECKOM PAaBHOBECHH, PAaCTBOpAaX W JUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTUYECKHE CBEJICHHUS O CBOMCTBAxX, COCTaBe, MOJy4YeHUHU U O€30macHOM
WCIIOIb30BaHUN BaKHEUIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATeIbHOCTH ~ 4YEJIOBEKA, OOIMX  HAyYHbIX  MNPUHIUNAX  XUMHYECKOIO
MIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISABISATH XapaKTEPHbIC MPH3HAKW TOHSATHM,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIONINE MOHSATUS MPU
OMMCAaHUM HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAILCHHUI;

c(hOpPMHUPOBAHHOCTh yYMEHHUSI HCIOJB30BaTh XUMHUYECKYI) CHUMBOJIMKY JIJIS
cocTaBlieHHs (OopMysa BEIIECTB M  YpPaBHCHUN  XHMHYECKHUX  PEAKIIUH,
cucrematuieckyto HoMeHkIaTypy (IUPAC) u TpuBHanbHble HA3BaHUS OTACIBHBIX



BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPEIEISATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XUMUUYECKUX DJIEMEHTOB B COCJIUHEHMSX, BUJ XUMUYECKOU CBSI3M (KOBaJEHTHAas,
WOHHAsA, METa/NInuecKas, BOJIOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOPMHUPOBAHHOCTHh YMEHHUS OOBSICHATH 3aBUCHUMOCTb CBOMCTB BEIECTB OT
BHUJIa XUMHMYECKOW CBSI3M W THUIA KPUCTAUIMYECKOW pPEmETKU, OOMEHHBIA U
JIOHOPHO-AKIIENTOPHBIM MEXaHU3MbI 00pPa30BaHUSI KOBAJICHTHOU CBS3H;

c(hOPMHUPOBAHHOCTh  yMEHUH:  KJIIAaCCHU(PUIIMPOBATH:  HEOPTAaHUYECCKUE
BEILIECTBA M0 UX COCTABY, XUMUYECKHE PEAKLIUH MO PA3JIMYHBIM MMPU3HAKAM (UUCITY
U COCTaBy pearupymollux BeIIeCTB, TEIUIOBOMY 3(DQeKTy peakiuuu, U3MEHEHHUIO
CTETCHEeW OKHUCJIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO Karaju3aTopa u
JPYTHUE); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPHUH ISl KilacCU(PUKaIuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIUYECKOro 3akoHa [I.
N. MeHnneneeBa U IEMOHCTPUPOBATh €T0 CUCTEMATUZUPYIOILIYIO, 0OBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHUPOBAHHOCTh YMEHHUMW: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XUMHUYECKHX DJJIEMEHTOB MEPBOrO—YETBEPTOrO IMEPHUOJIOB
[lepnomnueckont  cucrembr .M.  MenngeneeBa,  uUCHonb3ys  MOHATHUA
«QHEPTreTUYECKHUE YPOBHU», «IHEPrEeTUUYECKHE MOIYPOBHU», «S-, p-, d-aTOMHBIE
opOuTanu», «OCHOBHOE€ M BO30YXIEHHOE SHEPreTUYECKUE COCTOSIHUS aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coequHeHMd 1o rnepuogam u  rpymmam  I[lepuoamueckon cucremsr J[. .
MeHnneneeBa, Bal€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KIIACCOB, NOATBEPXKIATh
CyLIECTBOBAHUE T€HETUYECKOM CBS3M MEXJY HEOPraHWYECKMMH BEIIECTBAMHU C
MIOMOIIbIO YPABHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINI;

c(hOpPMUPOBAHHOCTh yYMEHHUSI PACKpPbIBaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ITUX PEAKIUH; PeaKIuii MOHHOTO OOMEHa MyTEM COCTaBJICHHUS WX TOJHBIX U
COKpPAlIEHHBIX  HOHHBIX  ypaBHEHWM;  peakUuil  TUAPOJM3a;  peakuui
KOMILIEKCOO0Opa3oBaHus (Ha MpUMEpPE TUIPOKCOKOMIUICKCOB IIMHKA U aJTFOMUHUS);

c(hOPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIUN C Y4ETOM HUX IHEPreTUUECKUX XAPAKTEPUCTHK, XapPaKTEP
U3MEHEHUs CKOPOCTH XHMHWYECKOM pEakluyd B 3aBUCHUMOCTH OT Pa3IUYHbIX
(bakToOpoB, a TAaKXKE XapakTep CMEUICHUS XUMUYECKOTO PABHOBECHSI 101 BIUSIHUEM



BHEITHUX Bo3zeicTBuil (mpunnun Jle [llarense);

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE DPEaKIUH,
JeXalue B OCHOBE NPOMBINUIEHHOTO IOJIYYEHHs CEpHOM KHCIJIOThI, aMMHaKa,
o0lue Hay4yHble NPUHIUIBI XUMUYECKHUX IPOU3BOJCTB; LE€JI€CO00Pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH W B OBITY C TOYKHU
3pEHUSI COOTHOLLEHHS PUCK-TTI0JIb3a;

c(OpPMUPOBAHHOCTh BIJIAJICHUS CHUCTEMOM 3HAHMK O METOAAX HAYYHOIrO
NO3HAHUS SBJIEHUM NpUpOAbl — HAOIIOJIEHUe, H3MEpPEeHHE, MOJECIUPOBAHUE,
SKCIEPUMEHT (peajbHbI U MBICIICHHBIN ), UICIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIIEI0BAaHUU BEUIECTB
U s OOBSICHEHUS XHMHYECKUX SIBIICHUN, HMMEIOIUX MECTO B MPHUPOJIE,
IPAKTUYECKOMN AEATEIbHOCTH YEIOBEKA U B IOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHSATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
00J1ee 0OCO3HAHHOTO MOHUMAHUS MaTePUATBLHOTO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS TPOBOJAUTH pPACUEThl: C MCIOJb30BaHUEM
MOHATHM «MacCoBasi TOJIsI BELIECTBA B PACTBOPE» M «MOJIAPHAsT KOHIIEHTPALUsD»;
Macchl BeUIECTBA WM 00BbEMA rasza 1o M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO W3 YyUYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro 3 dexra
peakuuuy; 3Ha4eHUs BOAOPOIHOTO TOKAa3aTelsl pacTBOPOB KHUCJIOT U IIEIOYEH C
U3BECTHOM CTENEHBIO AMCCOLMAIIMM; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IPONYKTa PEAKLHH, €CIM OAHO M3 MCXOJHBIX BEIIECTB JIaHO B BUJE PAaCTBOPA C
ONpeIeIEHHON MacCOBOM 0Jed pacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJH BBIXOJA MPOIYKTa peaKInu; OOBEMHBIX OTHOIICHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHUM: CaMOCTOSITENIbHO IJIAHUPOBATh M MPOBOIUTH
XUMUYECKUNA  DKCIEpPUMEHT  (IIpOBEACHHE  peakuuid  HOHHOro  OOMEHa,
MOATBEPKICHNE KAUYECTBEHHOIO COCTABA HEOPraHMYECKUX BEIIECTB, ONPEACICHUE
Cpedbl pPacTBOPOB BEIIECTB C IOMOIIbIO HMHAMKATOPOB, HU3YYEHUE BIHSHUS
paznuYHBIX  (PAKTOPOB HA CKOPOCTb XHMMHUYECKOM  pEaKIuu, pElICHHE
AKCIIEpUMEHTANbHBIX 3a7ad 1o Temam «Mertamieyy u  «Hemeramne») ¢
cOOIOICHUEM TIPaBUJI 0€30MaCHOr0 OOpAIICHHs C BEIIECTBAMHU M JIaOOpaTOPHBIM
obopynoBanueM, (opmMynupoBaTh I1€Tb HCCIAEAOBAHUS, MPEACTABIATh B
paznuyHOil dopMe pe3ysbTaThl IKCIIEPUMEHTA, aHAJTU3UPOBATh U OLEHUBATH UX
JNOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUM: COOIIOIaTh MPaBuUia MOJIb30BAHUSI XUMUYECKOM
nocyno u mabopaTopHBIM 00OpyJOBaHHEM, OOpaIeHHs C BEMIeCTBAMH B
COOTBETCTBHUHM C HWHCTPYKIIUSIMU TIO BBITIOJIHEHHIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, HKOJOTHYECKH LEJIEeCOO0pPa3HOTO TMOBEACHUSI B OBITY M TPYAOBOU



JESATEIbHOCTH B IEISAX COXPAHEHUS] CBOETO 3JI0POBbsI, OKPYKAIOIIEH MPUPOIHOM
cpeabl W JOCTHXKEHUS €€ YCTOWYMBOTO pa3BUTHA, OCO3HABaTh OIMACHOCTH
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMpPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, TOHKMMas cMbIc nokaszartens [1/1K;

c(hOpPMHUPOBAHHOCTh YMEHHH: OCYIICCTBISATH IICJCHANPABICHHBIA ITOMCK
XUMHUYECKON HH(POpMAIKU B pa3IMYHBIX UCTOYHUKAX (HaydyHas U y4eOHO-Hay4YHas
JuTepaTypa, cpeacTBa MaccoBoi nHpopmanmu, UHTEpHET U Apyrue), KPUTHIECKH
aHaJIM3UPOBaTh XUMHUUECKYI0 MHGOPMAILIUIO, TiepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOI 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM (uu¢possbie)
Koutpoasnbie | IIpakTuueckne
n/n NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teopernueckue 0CHOBBI OPraHNYeCKOH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHHUS OPTaHUYECKUX coequHeHui A. M 8 brbmmorexa LOK
‘ P P 8 e https://m_edsoo.ru/d69df650
bytneposa
Hroro no pazneny 8
Pa3znea 2. YrieBoaopoanbl
21 [IpenenbHbIE YII€BOOPOABI — AJIKAHBI, 5 bu6muoreka [IOK
' IUKJIOAJIKAHBI https://m.edsoo.ru/d69d{650
29 HenpenenbHbie yrineBoaopoabl: ajaKkeHsl, 14 1 bu6muoreka [{IOK
' AJIKQJIMCHBI, AJIKHHBI https://m.edsoo.ru/d69df650
but6mmoreka [IOK
2.3 A 8
POMATHICCKHE YIICBONOPOEI (apeHED) https://m.eds00.ru/d69df650
24 [IpupoiHbIE ICTOYHUKH YIJIEBOJIOPOJIOB U X 4 bubmuoteka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmoreka [IOK
2.5 r 4 1
AIOTCHIPOHSBOAHBIC YITIEBOAOPOAOD https://m_edsoo.ru/d69df650
Hroro no pazneny 35
Pasnen 3. Kuciiopoacoaep:kamnue oprannyecKue coeAuHeHUs
b K
3.1 Cruptel. Genon 11 1 nommorexa O

https://m.edsoo.ru/d69df650




KapOonunbHbie cOeMHEHUS: aTbACTHIBI 1

bu6mmoreka [IOK
3.2 keToHbl. KapO6oHoBbIe KucioThl. ClIoKHBIS 21 https://m.edso0.ru/d69df650
a¢upsl. Kupbr
bubmuorexa [JOK
33 Yraeson ? hitps://m.eds0o.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepxkaniue opranHnyeckue coeIuHeHus
bu6mmoreka [IOK
4.1 AMUHBL. AMUHOKHCIOTHL. beirkn 12 hitos://m.cdsoo ru/d69df650
Hroro no pazneny 12
Paspnen 5. BeicokoMoOJIeKy I pHBIE COeHHEHUS
5.1 BrIicokoMoOJIEKyIsIpHBIE COETUHEHUS 6 bubmorexa LOK
' YIp A https:/m.eds00.ru/d69df650
Hroro no pazneny 6
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102




11 KITACC

KosaunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne ni/nn P Kontpoasnsie | IIpakTnueckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckne 0CHOBBI XUMUM
Crtpoenue atoma. [leproanueckuit 3aKoH
bubmunoreka [JOK
1.1 u [lepnonnueckas cucteMma XMMHUYECKUX 9
https://m.edsoo.ru/2dd5724
anemenToB /1. 1. MenaeneeBa
12 Crtpoenue BemiecTBa. MHOT0OOpasue 1 ) bubnmnoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd5724
bu6nmoreka [JOK
1. X 1 1
3 HMHTACCIHE peariini ? 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi Xumust
bu6nunoreka [JOK
2.1 H 1 1
eMETAIRT 3 3 https://m.edsoo.ru/2dd57f24
bu6nuoreka [JOK
2.2 M 2 1 2
CTaIt 3 https://m.edsoo.ru/2dd5724
Uroro no pazneny 54
Pa3zgen 3. XuMus 1 :Ku3Hb
31 MeTo/ibl TO3HAHUS B XUMHUHU. XUMHS U 9 bubmuoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB
Ne Hara DJIeKTpPOHHbIe U (ppoBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTesIbHbIE PeCypChl
padoTsbI padoThI
[Ipenmer u 3HaueHue
OPraHUYeCKOW XUMHH,
1 OpeaCcTaBICHUE O 1 buGnnorexa LIOK
p https://m.edso0o.ru/3686¢6f5
MHOTO00pa3u OPraHNIECKUX
COCIUHEHUN
DIIEKTPOHHOE CTPOEHUE aToMa
TJepo/ia (OCHOBHOE H
2 1}3]036p>1<21é1({H0e COCTOSTHUS) 1 bubmmorexa LOK
M ) https://m.edsoo.ru/Oce6fd4c
BanenTHbie BO3MOKHOCTH
aToMa yriepoja
XumMmudeckas CBSI3b B
OPTaHUYECKUX COCTUHECHHSIX.
3 MexaHu3MbI 00pa30BaHUs 1 bubmorexa HOK
. p https://m.edsoo.ru/8d39f5¢c8
KOBAJICHTHOM CBSI3H, CTIOCOOBI
paspbiBa CBA3EH
Teopus crpoeHus
. bubmuorexa [JOK
4 OPraHUYEeCKUX COCTUHEHUHN A. 1
https://m.edsoo.ru/9e595¢b8
M. bytneposa
Buasl uzoMepuu: cTpykTypHas,
MPOCTPAHCTBEHHAS.
5 3p P b 1 bubnmoreka [IOK
JEeKTPOHHBIC 3P (HEKTHI B
p https://m.eds00.ru/b0e61661
MOJIEKYJIaX OPTraHUIECKUX
COCIMHEHUN




[IpencraBnenue o
Kiaccuukanuu u

bu6mmoreka [IOK

6 crcreMatieckas https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)

OpraHUYECKUX BELIECTB

. Knaccudukamnus peaxiuii B bubmuorexa [JOK
OpraHNUYEeCKON XUMHUH https://m.edsoo.ru/ba5706aa

g CucreMaru3anus 1 00001IeHne bu6nuoreka [IOK
3HAHUH 10 TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKUH P,
obmas ¢popmyna,

9 HOMEHKJIaTypa U U30Mepus, bubmuoreka [IOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 du3nvecKkue U XUMUYECKUE bubnuorexka [JOK
CBOMCTBA alIKAHOB https://m.edsoo.ru/3137711c¢
HaxoxneHnue ajgkaHoB B

11 npupoje. CriocoObl MOTydeHHS bubmorexa [IOK

https://m.eds00.1u/259b0asb
Y NIPUMEHEHHE AJIKAaHOB
[uknoankaHbl: o0mas
dhopmyna, HOMEHKIATypa U

12 U30MepHUs, 0COOEHHOCTH bubnmoreka [JOK
CTPOEHUSA U XUMUUYECKUX https://m.edso0o.ru/156730d2
CBOICTB, CITIOCOOBI OyUEHUS U
pPUMEHEHUE
Pemenue pacu€rHbIx 3a1a4 Ha

N bubnuorexa [JOK

13 onpeAesieHue MOJIEKYJIIPHOU

(hopMyIIBI OPTaHUYECKOTO

https://m.edsoo.ru/bf84d8eb




BEILIECTBA 10 MACCOBBIM J0JISIM
ATOMOB DJIEMEHTOB, BXOIAIINX
B ero cocrtas. CucremMaTu3anus
1 00001IEHYE 3HAHUI 10 TEME

AJKEHBI: TOMOJIOTUYECKHUM PS/I,
obmas popmya,
HOMEHKJIATypa, JIEKTPOHHOE U

bubmuorexa [JOK

14
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHasi ¥ 1IuC-
TpaHC-U30MEPUS ATKEHOB
dOu3nYecKre 1 XUMUYECKHE
15 cBoiicTBa ankeHoB. [IpaBuiio bubmorexa HOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CriocoOsbI MoTy4YeHus 1 bubnmnoreka [JOK
NIPUMEHEHNE ATKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teme "llonyyenue sTuiieHa U bubmorexa HOK
y . https://m.eds00.1u/0941eed8
W3Y4YEHUE €ro CBOMCTB
Pemenue pacu€rHbix 3a/1a4 Ha
18 ONpeJIETICHUE MOJIEKYJIIPHOMI bubnuoteka [JOK
(hopMyJIBI OPTaHUYECKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA
AJIKaIueHbl: CONPSKEHHBIE,
M30JINPOBAHHBIE,
but6mmoreka [{IOK
19 KyMYJIMPOBAHHBIE.
https://m.eds00.ru/04298c0a
Oco0GeHHOCTH HIIEKTPOHHOTO
CTPOCHUS
20 XUMHUYECKUE CBOMCTBA bubmuoreka [JOK

COprDKéHHBIX JUCHOB

https://m.edsoo.ru/e561253d




CrniocoOsl nosty4eHus u

bubnnorexa [JOK

21 NPUMEHEHNE ATKAJTUEHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTHYECKHH Psif,
obmmas dhopMmyia,

22 HOMeHK(iaIT)yga, 3JIEKTPOHHOE U bubmmorexa HOK

https://m.edsoo.ru/68bbccdc
IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEeKy1, (hU3nuecKre CBONCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmorexa [TOK

https://m.edsoo.ru/23493a93

24 KauecTBeHHbIe peakium Ha bubmuoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

75 CnocoOslI oTy4eHus u bubnmnoreka HOK
HNpUMEHEHUE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayq: pacu€Tsl Mo

26 YPaBHEHUIO XUMUYECKOU bubmorexa HOK

https://m.edsoo.ru/5db8e526
peaxkiuu

7 Cucremaru3zamus u 00001eHne
3HaHUH 0 TeMe
ApEHBI: TOMOJIOTHYECKUH Psif,
oOmras popmyna,

73 HOMEHKJIaTypa. DJIEKTPOHHOE U bubmuoreka [JOK
MPOCTPAHCTBEHHOE CTPOEHHE https://m.edsoo.ru/a92a7094
MoJIeKyJ1 OeH301a U ToJyoJa,
uX (U3HYECKUE CBOMCTBA

29 XUMHYECKUE CBOMCTBA apEHOB: bubnmnoreka [JOK
peakumu 3aMeECHNS https://m.edsoo.ru/a44alacd

0 XUMUYECKUE CBOWCTBA apPEHOB: Bu6morexa LIOK

pEaKIMU TPUCOCIMHCHUS,
OKHCJIEHHE TOMOJIOroB O€H30I1a

https://m.edsoo.ru/a44alae4




31

Oco0EHHOCTH XUMUYECKUX
CBOICTB CTHUpOJIa

bubnnorexa [JOK
https://m.edsoo.ru/d5018a54

32

Pewrenne pacu€THbIX 3a1a4 HA
OIIpEeJIETICHUE MOJIEKYJIIPHON
(hopMyJTBI OPTAaHUIECKOTO
BEIL[ECTBA

bubnuoreka [JOK
https://m.edsoo.ru/53461a2c¢

33

CriocoObI osryueHust u
IPUMEHEHHE apCHOB

bu6nmoreka [IOK
https://m.edsoo.ru/6f717d09

34

['eHeTHuecKas CBS3b MEXKIY
Pa3INYHBIMH KJIACCAMU
yTJIEBOJIOPO/IOB

35

Pacuérel o ypaBHeHUsAM
XUMHYECKUX PEAKIUM.
Cucremaruzanys u 00001eHne
3HAHHH 10 TEME

36

[Ipuponnsii ras. [lomyTHbie
He(TSAHBIE ra3bl

37

KameHnHbI# yroib U mpoyKTh
ero nepepaboTKu

bu6nmoreka [IOK
https://m.edso0.ru/69b3398b

38

HedTp 1 ciocoOw eé
nepepabotku. [Ipumenenue
IPOAYKTOB NepepaboTKU HEPTH

bubmmoreka [IOK
https://m.edsoo.ru/2119de78

39

I'eneTnveckas CBsI3b MEXKITY
pa3IUYHBIMH KJIacCaMu
YTIEBOIOPOOB

40

l'anorenonpousBogHbIE
YTJIEBOIOPOOB: AIEKTPOHHOE
CTPOECHHE; pEeaKlIUU 3aMEeLCHUS

bubmuorexa [JOK
https://m.edsoo.ru/82b4d759




rajJorcHa

JlelicTBue miea04Yel Ha

rajoreHInpoOu3BOAHbIE.

41 BzaumoneiicTrue
JIATAJIOTCHAIKAHOB C MarHUeM M
IIUHKOM
CucremaTtu3zanus 1 0000IICHUE

42 3HAHUU MO pas3Jien bubmorexa HOK
" P " Y https://m.edsoo0.ru/20e89{22

YrieBonopoibl

43 KonTponbhas pabota no teme bubnuoreka [JOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHble OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKHH PSI,
obmias ¢hopMyJiia, CTpOEHHUE

44 MOJIEK 2 EIS(?/MC H;p Bubmorexa [OK

M pH, https://m.edsoo.ru/df04¢c5cd
HOMEHKJIATypa,
Kiaccupukanus, pusnyeckue
CBOICTBA
XUMHUYECKUE CBOMCTBA
45 MPEACIbHBIX OTHOATOMHBIX bubmorexa [OK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOblI nosty4eHus u
46 IIPUMEHEHNUE OJHOATOMHEIX bubmorexa LOK
p https://m.eds00.ru/484100000000000
CITUPTOB
[IpocTeie 3¢upsr:

47 HOMEHKJIaTypa U U30Mepus, bubmuoreka [IOK
0COOEHHOCTH (U3UYECKUX H https://m.edsoo.ru/c2¢788b2
XUMHYECKUX CBOMCTB

48 MHOroaTOMHBIE CITUPTHI: bubnnorexa [JOK




STUJICHTIIMKOJb U TJIULEPUH, UX
(bu3mvecKre 1 XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/ee4d84aa

CriocoObI mosryueHust u

49 IIPUMEHEHNE MHOTOaTOMHBIX bubmmorexa HOK
https://m.edsoo.ru/d12e567d
CITUPTOB
@DeHoII: CTPOEHUE MOJIEKYJIBI,
50 (u3nueckue CBOMCTBA. bubmmorexa [TOK
https://m.edsoo.ru/2ce72618
TokcuaHOCTh PeHOTA
N bubnmoreka [IOK

51 XuMu4eckue cBoicTBa (heHoa hitps://m.edsoo.r/037cas

5) CnocoOslI oTy4eHus u bubnmnoreka HOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTruueckas pabota Ne 2.

53 Pemienne skcnepuMeHTAIBHBIX bubmuoteka [JOK
3a7a4 no teme "CnupThl U https://m.edsoo.ru/fd0ced09
(beHnomnbr"

54 Cucremaruzamnus 1 00001eHne bubnuorexa [JOK
3HAHUM MO TeMe https://m.edso0o.ru/1810cb9b
AJBJETHIB U KETOHBI:
3JIEKTPOHHOE CTPOCHHE

55 KapOOHMUIIBHOH TPYIIIIH; bu6mmoreka [IOK
TOMOJIOTUYECKHE PAJIBI, 00TIIast https://m.edsoo.ru/b139beaa
dhopmyna, uzomepus u
HOMEHKJIaTypa
AJBJETHIBI U KETOHBI:

56 (m3myueckre CBOMCTBA; peakuu bubmmorexa [TOK

https://m.edsoo.ru/c887425¢
MIPUCOESTNHEHUS
57 Peakiun okucieHus 1 bubnunoreka [IOK




KauCCTBCHHBIC PCAKIIUU
aAJIbACTUI0B 1 KETOHOB

https://m.edsoo.ru/a393baa9

CriocoOb1 mosryueHust

bubmorexa [JOK

58
ANBJACTUOB U KETOHOB https://m.edsoo.ru/520d1c51
OaHOOCHOBHEBIE MpeAeTbHbIE
59 KapOOHOBBIE KUCIIOTHI, bubnuoreka IIOK
OCOOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecObl13
MOJIEKY T
N3omepus 1 HOMEHKJIaTypa
but6mmoreka [IOK
60 KapOOHOBBIX KHUCIIOT, UX
. https://m.eds00.ru/700cc87b
(u3nueckue cBoicTBa
XUMHUYECKUE CBOMCTBA
61 IIPENEIIbHBIX OJJHOOCHOBHBIX bubmmorexa OK
et g https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OcoOeHHOCTH CBOWCTB
& MYPaBbUHOMN KUCJIOTHI. bubmuoreka [LIOK
MHoroo6pasue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
OcoOeHHOCTH CBOUCTB:
HETNPEICbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
63 MKapOOHOBBIX bubmorexa [IOK
Auiap ’ https://m.edsoo.ru/83a08773
TUAPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTeNU BBICIIUX
KapOOHOBBIX KUCIIOT
64 [TonsiTHE O MPOU3BOAHBIX bubmuoreka [IOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
65 CriocoObI ToTy4YeHus 1 bubnmnoreka [JOK

pUMEHEHNE KapOOHOBBIX

https://m.edsoo.ru/7¢065¢9d




KHUCJIOT

CrnosxxHbie 3(UpBHL:
TOMOJIOTHYECKHI psijI, oO1as

bubmorexa [JOK

66 dhopmya, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 duzndecKkue U XUMUYECKUE bubnuoreka [JOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1a4: 1Mo
YPaBHEHUIO XUMHUYECKOU

68 peaKIuu, Ha ONpe/IeIICHUE
MOJIEKYJISIPHOM (OPMYITBI
OpPraHUYECKOI0 BEIIECTBA
[IpakTruueckas padota Ne 3.

69 Pewienne skcnepuMeHTAIBHBIX bubmuoteka [JOK
3a1a4 1o teme "KapOoHoBbIe https://m.edso0.ru/4866711b
KucnoTbl. CroxxHbie 3Gups"
Kupsl: ctpoenue, pusnueckue

70 Y XMMHUYECKHE CBOMCTBA brbnmorexa LOK

https://m.edsoo.ru/al9c¢5b98

(ruzmpoins)
OcoOeHHOCTH CBOWCTB JKUPOB,

71 COJIEpXKAIINX OCTaTKU bubnmoreka [JOK
HEIIPEEIbHBIX KUPHBIX https://m.edsoo.ru/b0331922
KUCIOT. JKUpbl B IpUpoJIe
Mblia KaK cOau BBICIIUX
KapOOHOBBIX KUCIIOT, HX

72 Motolee aeiicteue. [lorstue o bubmorexa [TOK

https://m.edsoo.ru/3¢566565

CHHTETUYECKUX MOFOIIUX
cpeactBax (CMC)

73 I'eHeTHyeckas CBI3b bubnunorexa [{OK




yIJI€BOAOPOIOB U
KHCJIOPOJICOICPIKAIITUX
OpPTaHMYECKUX BEIIECTB

https://m.edso00.ru/56790c96

Pacuérsl o ypaBHeHUsIM

74 XUMHYECKHUX PEaKIUi

75 Cucremaru3zanus u 00001ICHUE bubnuoreka [JOK
3HAHUU 10 TEME https://m.edsoo.ru/f8e¢af2eb
OO61mas xapakTepucTHKa

76 YTJIIEBOJIOB U Kiaccuukaius bubmmotexa [JOK
YTJIeBOJIOB (MOHO-, TH- U https://m.edsoo.ru/7a9693al
MOJIUCaXapHU/Ibl)

MoHocaxapubl: (pu3ndecKue
77 CBOICTBA If H:xofueﬂne B bubmorexa [TOK
https://m.edsoo.ru/b4bdda2d
pUpoJie
[IpuMeHeHue rioKo3sl, €
73 SHAYCHIE B bubmuorexa [JOK
https://m.edsoo.ru/5e61122d
YKU3HEICSTEIIbHOCTH OpraHnu3Ma
Hucaxapunbl: caxaposa,

79 MaJIbTO3a U JIAKTO3a. bubmuorexa [JOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MPUMEHEHNE JUCaXapuJIOB
[Tonucaxapuasl: ctpoeHue

20 MaKpoMOJIeKyJ, (pu3ndeckue u bubnuoreka [IOK
XUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/72a04508
NpUMEHEHNE

21 [Tonsite 06 NCKYCCTBEHHBIX bubnuotexa [JOK
BOJIOKHaX https://m.eds00.ru/6216e766

82 Pemenne pacueTHbIX 3a1a4 Ha bubnmnorexa HOK




oTpeiesIeHUe J0IU BbIX0Oa
IPOAYKTA PEaKuu OT
TEOPETUYECKH BO3MOXKHOTO

https://m.edsoo.ru/7fde47ef

23 CucremaTtu3anus 1 0000IICHUE bubmuorexa [JOK
3HAHUM MO pa3aeiry https://m.edsoo.ru/08d4364c
KonTponbHas pabota mo Teme

84 "Kucnoponacoaepxamiue bubmmorexa [TOK

P p " https://m.eds00.1u/42¢c6678¢
OpraHUYECKUE COCAMHEHUS
AMWHBIL: KJTaccupUKaIms,
CTpOEHHE MOJIEKYJ, 00II1as
85 ¢bopmyna, uzomepus Bubmrorexa LIOK
pMyTa, PYL, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pU3NIECKUE
CBONCTBA

26 XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
anpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5c¢f80
AHWINH: CTPOEHUE aHWJINHA,

87 0COOEHHOCTH XUMHYECKUX bubmorexa HOK

. https://m.edsoo.ru/39¢cd21f1
CBOMCTB aHWJIMHA
CriocoObI osryueHust u
88 NpUMEHEHHE anu(paTHIeCKIX bubamorexa LHOK
p https://m.edsoo.ru/eal38763
aMUHOB https://m.edsoo.ru/eal 3o,
AMUHOKHUCIIOTBI: HOMEHKJIATypa

29 U U30Mepusi, PU3NUecKue bubnuoreka [IOK
cBoiicTBa. OT/IENbHBIC https://m.edsoo.ru/d1773e80
MPEJACTABUTENH 0-AMUHOKHUCIIOT
XUMHUYECKUE CBOMCTBA

90 aMHHOKHCIIOT, UX bubnmoreka [JOK

OHMOJIOTHYECKOE 3HAUECHUE
amuHOKHCI0T. CHHTE3 U

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




TUIPOJIN3 TIENTUI0B

benku xak npupoHbie

bubnmoreka [IOK

91
MOJIUMEPBI; CTPYKTYPBI OEIKOB https://m.edso0.ru/429¢9899
but6mmoreka [JOK
92 XUMHUUECKHE CBOIICTBA OEIKOB
https://m.edsoo.ru/6237306d
A3oTcoaepkaliue
reTEePOLUKINYECKUE
93 coenquuennsa. HykienHoBble bubnmorexa LIOK
Y https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHUE U
OuoJsoruyeckas poib
[IpakTuueckas padora Ne 4.
Peuienne skcnepuMeHTAIbHBIX
94 4784 10 Tene bu6nmoreka [IOK
" 6 https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiiue
OpraHUYeCKHUe CoequHeHUs"
[IpakTuueckas padora Ne 5.
95 Peienne skciepUMeEHTAIBHBIX bu6nuoreka [JOK
3a7a4 no teMe "Pacro3nasanue https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COCTUHEHUM"
KoHTponbHas pabota 1o Teme
96 "A3oTcoaepIKaliue bubnmorexa LOK
p " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
OCHOBHBIE ITOHATUA XUMUHU
BBICOKOMOJIEKYJISIPHBIX
97 COCIUHEHUN U METOIBI UX bubmorexa LIOK
https://m.edsoo.ru/7aa63ebd
CHUHTE3a —IIOJIMMEpHU3aIus U
MMOJIUKOHIEHC AU
08 ITmactmaccesl. YTmmuzanus u bubmuorexa [JOK

nepepaboTKa MiIacTuKa

https://m.edsoo.ru/82242¢e0f




DnacToMepbl: HaTypalbHbIN

99 CHHTETUYECKHE KayUyKH. 1 bubmorexa HOK
https://m.edsoo.ru/246103ec
Pe3una
BosnokHa: HatypasibHBIE,

100 UCKYCCTBEHHBIE, | bu6muoreka [IOK
cunretndeckue. [lonumepst https://m.eds00.ru/5963a601
CHEIMaIbHOTO Ha3HAYEHUS
[TpakTuueckas padora No 6.

101 Pemenue skcriepuMeHTaNbHBIX | bubmuoreka [IOK
3ama4y mo reMe "PacriosnaBanne https://m.edsoo.ru/3aebd77a
IacTMacc ¥ BOJIOKOH"

O06o0011eHNne U cUCTeMaTU3aIs

102 M3Yy4YEHHOT0 MaTepuaa 1o TeMe | bubmuoreka [IOK
"BBICOKOMOJIEKYJISIpHbIE https://m.edsoo.ru/6a22ble8
coeuHeHus"

OBILEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KITACC

KoJunyecTBO YyacoB JJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Konrpoabnsie | IlpakTnyeckune
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIEC
padoThI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX sJIEp. | bubmuorexa [JOK
XuMn4yecKkui 3neMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
) CtpoeHue 3JIeKTPOHHBIX 000JI09eK | bubnmorexa [JOK
aTOMOB, KBAHTOBBIC UHCNa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMuuecKux | bu6mmoreka [JOK
AJIEMEHTOB (s-, p-, d-, f-3IeMeHThI) https://m.edso0o.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB 1O 1 bubnuoreka [IOK
aTOMHBIM OpOUTAIISAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpAIIUHA aTOMOB
P Quryp bu6mmoreka [JOK
5 3JIEMEHTOB B OCHOBHOM H 1
. https://m.edsoo0.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DNeKTPOHHBIC KOH(MUTYpAIH HOHOB. | bubnmnoreka [JOK
DNEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[Iepuonnueckuii 3aKOH U
[lepuoanueckasi cucTeMa XMUMHUYECKUX
bubmuoreka [{OK
7 anemenToB JI. 1. Menneneera, CBSI3b C 1
N N https://m.eds00.ru/16957¢01
COBPEMEHHOU TeOpHUel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
2 XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1 bubnnorexa [JOK
MMM IPOCTBIX U CI0XKHBIX BEIIECTB I10 https://m.edsoo.ru/f8468927
rpyIIiaM U epuoaam




CucreMatusanusg 1 0000IIEHNE 3HAHU

bu6morexa [JOK

pacTBOPEHHOTO BelecTBa", "MOJISIpHAs
KOHLeHTpauus"

? 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumndeckonl ¢Bs13u. MexaHUu3MBI

10 00pa30BaHMs KOBAJICHTHOW CBSI3H. bubnmnorexa [JOK
Bonopoanas cBsi3b. https://m.edsoo.ru/5a8072af
MeXMONEeKYJISIPHBIE B3aUMOICHCTBHS
BanieHTHOCTD 1 BalleHTHBIE

1 BO3MOKHOCTH aTOMOB. CBs3b bu6mmoreka [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2¢ca093
T€OMETPUUYECKUM CTPOECHUEM

12 IIpencraBiaeHus 0 KOMIUIEKCHBIX bub6nuorexa LIOK
COEIMHEHMIX: COCTaB M HOMEHKIIATYpa https://m.edsoo.ru/8c66bl12a
BeniecTBa MoJIeKyIsIpHOTO U

13 HEMOJIEKYJISIPHOTO CTpOoeHUs. THmbl bubnuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

14 [IpencraBienue 0 KOUIOUIHBIX buGnnorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
WctuHHbBIEC pacTBOPHI: HACKIIICHHBIE U

15 HEHACHIIIICHHBIE, PACTBOPUMOCTb. bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatet

16 CriocoObI BRIpaKEHUST KOHIICHTPAIIUU bubnunorexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemrenne 3amau ¢ ucnosib30BaHuEM

17 MOHATHUH ""MaccoBast 10515 bu6mmorexa [JOK

https://m.edsoo.ru/785e0ab4




18 Knaccudukanms 1 HOMEHKIaTypa bubmmorexa [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3anys U 0000ICHUE 3HAHUM bubmuoreka [{OK
10 TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbHas paborta no temam
"Crpoenue atoma. [lepuoanuecknii

20 3akoH U [lepronnueckas cucrema bubnnorexa [JOK
XUMUYECKUX dyiemeHToB 1. 1. https://m.edsoo.ru/70a60aad
Menpneneesa", "CtpoeHue BeliecTna.
MHuoroo6pasue BemecTn"
Knaccudukanus XuMHUECKUX peaKIIni
B HEOPraHMYECKOW U OpraHMYECKOn

21 XUMHH. 3aKOH COXPaHEHMS MACChI bub6nuorexa [IOK
BELIECTB; 3aKOH COXPAHEHUS U https://m.edsoo.ru/6335cdd2
MpeBpaIleHNs SHEPTHH TIPU
XUMHYECKHUX PEaKIIHIX
TemnsoBbie 3¢ HEKTh XUMUYECKUX

22 peakuuil. TepMoxumuueckue Bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHHUS
Borurcnenus no ypaBHEHUsIM

23 XUMHUYECKUX PEAKIUU U bubmmorexa TOK

https://m.eds00.ru/87b13954

TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMUYECKOM peakinu, €&

24 3aBHUCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
Karanu3 u kaTanuzatopbl

25 ['oMOreHHbIe ¥ reTeporeHHbIE peakuuu
IIpakTuyeckas padora Ne 1 o teme Bubmiorexa LIOK

26 "BrusiHue pa3andHbIX (HAKTOPOB Ha

CKOPOCTh XUMUYECKOM peaknuu"

https://m.edsoo.ru/l1facaldl




OO6paTtumble 1 HEOOPATUMBbIE pEaKILIUH.

bu6morexa [JOK

27
XHUMHUYECKOE PABHOBECHE https://m.eds00.ru/309529b
[TpakTuyeckas padora Ne 2 o Teme
28 "BnusiHue pa3nudHbIX (GaKTOPOB Ha Bubmmorexa LIOK
p P " https://m.edsoo.ru/3bf34el7
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHUS
OJIEeKTPOIUTHYECKAS JUCCOIIHALIUS.
29 CI/IJ'ILHII)JIG U cia0ble DIEKTPOJIUTEI bubmmorexa [IOK
P ' https://m.edsoo.ru/5766bdf
CremneHn QUCCOLUAIIAT
HMonnoe nponssenenue Boanl. Cpena
30 BOJIHBIX EII)CTBO oB. Bonopo, HLII;I bubnmorexa [TOK
A p POB. BOAOPON https://m.edso0.ru/3966cag9
nokazarens (pH) pactBopa
I'mapomm3 coneit. Peakmum,
31 i ofeKa}o e B pacTBOpax bubmorexa HOK
p B p p https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
[IpakTuyeckas padora Ne 3 o Teme
32 "XUMHUYECKHE PEAKIINU B PACTBOPAX bubmorexa [IOK
'P P P https://m.edsoo.ru/2e3daeb0
AIEKTPOIUTOB
OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE
33 eakuu. Baxxueme OKUCIUTEIN U bubmnorexa [IOK
pearctuti. https://m.eds00.ru/56226060
BOCCTAaHOBUTEIHU
34 MeTo/1 31eKTPOHHOTO (3JIEKTOHHO- bubnuorexa [JOK
HMOHHOT0) OanmaHca https://m.edsoo.ru/fb691387
35 DNEeKTPOJIN3 PACTBOPOB U PACIIIIABOB bubnmorexa [JOK
BEIIIECTB https://m.eds00.ru/93fb97d2
36 Permrenue 3amay pa3IMuHbBIX THIIOB buGnnorexa [IOK
Aatp https://m.edsoo.ru/5a859d16
b K
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB nbsmoreka O

https://m.edsoo.ru/5afa265d




CucreMatusanusg 1 0000IIEHNE 3HAHU

bu6morexa [JOK

38
1o teme "Xumuyeckue peakuu' https://m.edsoo.ru/c161eb83

39 KonrponsHas pabora o Teme bubnuoreka [IOK
"Xumuueckue peakuuu" https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEMETAIITIOB B
[lepuoanueckoii cucteMe XUMHUYECKUX

40 anemenToB JI. 1. MenneneeBa u bubmoreia HOK

T A https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHUS UX aTOMOB.
DuU3NYECKUE CBOKMCTBA HEMETAJIOB
AJoTponus HeMeTauIoB (Ha puMepe
41 KHCJI0poAa, cepsl, pochopa u bubamorera LHOK
poa, Cepet, P https://m.edsoo.ru/ef92¢91¢
yriaeposa)

4 Bognopon: nonyuenue, pusndeckue u bubnuoteka [JOK
XUMHUYECKUE CBOMCTBA. [ 'uapubl https://m.edsoo.ru/0aa8f613
l"asiorensl: HaXOXJIEHUE B PUPOJIE,

43 CIOCOOBI MOTYYEHUS cpmnqpecine u Bubmmorexa LIOK

y o https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOMCTBA
I'anorenoBonopoael. Baxxueiiiue
44 KHUCJIOPOACOAEPKAIINE COEAUHEHUS bubmmorexa [IOK
POACOACPAAL A https://m.edso00.ru/6b3255¢6
rajJjioreHoB
JlaGopaTopHble U MTPOMBIIIITICHHBIE

45 CHOCOOBI OTYYEHUS TaJIOTEHOB. bu6nuoreka [IOK
[IpuMeHeHue rajgoreHoB U ux https://m.edsoo.ru/6971aca4
COEMHEHHI
[Tpaktrueckas padota Ne 4. Perenue

46 AKCIIEPUMEHTATIBHBIX 33a4 10 TEME bubmmorexa [TOK
" P " https://m.edsoo.ru/8b26fecd

I"anorenst
47 Kucnopon: nabopatopusie u bubnuorexa [JOK




MIPOMBIIIIJICHHBIE CTTIOCOOBI TTOJTYYCHHUS,
(buznyeckrue 1 XUMHUYECKUE CBOWCTBA.
O3oH. [IpumeHnenue kuciopoaa U 030Ha

https://m.edsoo.ru/c8abc36a

48 OKcHUIBI U IEPOKCUIBI buGnnorexa [IOK
A p A https://m.edsoo.ru/5¢8816a0
49 Pemenue 3amay pa3IMYHBIX THIIOB bubnmorera [TOK
A& P https://m.eds0o.ru/2b6d8b4b
Cepa: Haxo0KJI€HHE B IPUPOJIE,
50 cnfco6f,1 MOJTy4YEeHUS (g)milqecme u bubmorexa HOK
y L https://m.edsoo.ru/46afael 6
XUMHUYECKHE CBOMCTBA
bubmmorexa [JOK
51 CepoBogopo, ¢
POBOZOPOJL, CYMB(HIEI https://m.edso0.ru/7¢875999
Kucnopoxaconepkamue coefnHeEHNS
52 CEPLI (p)C06eHHI:)CTI/I CBOMCTB CEpHOI bubmorexa LHOK
PBI- p https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[Ipaktuyeckast pabora Ne 5. Pemenue

53 SKCIIEPUMEHTAIBHBIX 327124 II0 TEME bubmorexa [IOK

" p . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTMHEeHHS
A30T: HaAX0X/IEHHE B IPUPOJIE,

54 CHOCOOBI TOMyUYeHUs], PUINIECKUE U bubnunorexa [JOK
XAMUYCCKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPHIBI
Kucnopoaconepskalie coe JTHHEHUS

55 asora I())CO6CH}II)OCTI/I CBOICTB a30THOH bubmmorexa [IOK

' https://m.edsoo.ru/e2965afe
KHUCJIOTEI

56 [IpuMeHeHue a30Ta U €ro COeMHEHUN. bubnuorexa [JOK
A3oTHBIE y10OpeHUs https://m.edsoo.ru/129£5059

57 docdop: HaAXOKIEHUE B IPUPO/IE, bubnuoreka [IOK

CITOCOOBI MOJTYUICHUS, hu3HIecKre u

https://m.edsoo.ru/9a6b43ec




XuMudeckue cBorictBa. Dochuasl u

dbochun

Oxcunst hocdopa,

bu6mmoreka [JOK

58 ocdopcoaepxkaiue KuciaoTsl. Co
hocgop I\[, PIRAILIE KHCAOTRE " https://m.edsoo.ru/c7a2d429
bochopHOI KHCTOTHI

59 [Tpumenenue dhocdopa u ero bu6nuoreka [JOK
coeanHeHuil. @ochopHbie yI00peHus https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubmnoreka [IOK
60 SKCIEPUMEHTAJIBHBIX 33]1a4 110 TEME
https://m.edsoo.ru/8175ac3f
"A3ot 1 pochop u ux coequHeHUS"
VYriepoa: HaX0XACHUE B IPUPOJIE,

61 AJUIOTPOITHBIE MOIU(PUKALINH; bubnmoreka [JOK
(bU3UYeCcKre U XMMHUYECKHE CBOMCTBA, https://m.edsoo.ru/1eb1919¢
MIPUMEHEHHE
Oxcup yriepoaa(ll), oxcu

62 TJie I([)ya(l\rf)) : 1"(OJ'I)I)Ha$I KECJ‘IOTa ueé bubmmorexa [IOK
YHIEpoa 4 https://m.edsoo.ru/dba58adf
coJu

63 Pemrenue 3amau pa3audHbIX THIIOB bubmorexa HOK

A&t p https://m.eds00.ru/6029b609
KpeMmHunii: HaxoKaeHHE B IPUPOJIE,
64 CFI[)OCO6BI 0TI qufI/ISI q)mngeije u Bubmmorexa LIOK
Y o https://m.edsoo.ru/143558ab
XUMHUYECKHUE CBOMCTBA

65 Oxcun xpemuausi(1V), kpeMHueBas bubmuorexa [JOK
KHUCJIOTA, CUIIUKATHI https://m.edsoo.ru/3170e7b1
[IpumeHeHre KpEMHHUS U €ro bubnunorexa [IOK

66 coequHenuil. CTEKI0, €ro moJy4eHHue, https://m.edsoo.ru/393cdac0
BUJIBI CTEKIIA https://m.edsoo.ru/5823cefb

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnuorexa [JOK




https://m.edsoo.ru/b624801

68 CucreMmaru3anus 1 0000IICHIE 3HAHUH bubmuoreka [JOK
no teme "Hemetanasr" https://m.edsoo.ru/6e864dbs
69 KonrponsHas pabora o Teme bubnuoreka [IOK
"Hemeranmsr" https://m.edsoo.ru/d0484¢76
70 AHanu3 pe3yJabTaToB KOHTPOJIbHOM bubnuoreka [IOK
paboThI, KOPPEKIIUS OIHUOOK https://m.eds00.ru/2b7¢9510
[TonoxxeHnne MeTaiioB B
[Tepronuueckoit cucteMe XUMUYECKUX
bu6manoreka [IOK
71 anemMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.eds00.1u/9839c16¢
AJICKTPOHHBIX 000JIOYEK aTOMOB
METaJJIOB
OO6mume Guznueckre CBOMCTBA
72 MetaiuioB. [I[pumeHeHre MeTasaioB B buommorexa [IOK
P https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHHUKE
7 CmnaBsl MetasuioB. Kopposust bubnmnoreka [JOK
METAIIOB https://m.edsoo.ru/42b872e3
74 Pemienue 3aau paziMmyHbIX TUIIOB bubmorexa HOK
A&t p https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUIN Psijl HANTPSHKSHUI
75 MeTaJIfI)OB O6mue CHOI;OGBI H(I:JI YEHUS bubmorexa HOK
-om Y https://m.edsoo.ru/94eb377a
METaJIOB
OO61as xapakTepucTika MeTamuioB [A-
rpymisl [leproanyeckoit cucteMbl
76 XUMHYECKHUX AEMEHTOB. HaTpuit u bubnnorexa [JOK

KaJIMii: mojry4yeHue, Gu3ndeckue u
XMUMHUYECKHE CBOWCTBA, IPIMEHEHHE
MIPOCTHIX BEMIECTB M UX COCTMHEHHUI

https://m.edsoo.ru/e12¢26b3




O6m1as xapakrepuctruka MeTaiuioB [1A-
rpynmnsl [leppoandeckoi cuctembl
XUMHYECKUX 3JIEMEHTOB. Marnuii u

bu6mmoreka [IOK

77 .
KaJbIUi: TIOTy4YeHue, pusndeckue u https://m.edsoo.ru/7¢3e49c0
XMMHYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEAMHEHUN
73 JKécTkoCcTh BOMBI H CIIOCOOEI €€ bub6anoreka [IOK
yCTpaHEeHUs https://m.edsoo.ru/c74bfae9
79 AnroMuHUN: ony4yeHue, Gu3ndeckue u bubnmorexa [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo0.ru/0e79b266
AmdorepHbIe CBOICTBa OKCHIA U
20 TUAPOKCHIA aTIOMUHUS, bub6nuoreka [IOK
TUAPOKCOKOMIUIEKCHI aTFOMUHUS, UX https://m.edsoo.ru/5d12d318
IIPUMEHEHNE
81 Peurenue 3amau pa3nuyHbIX TUIIOB
[IpakTuyeckast pabora Ne 7. Pemenue
bu6mmorexa [JOK
82 JKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME
" " https://m.edsoo.ru/27a4af43
Mertanibl TJ1aBHBIX HOATPYIII
OO1m1ast XxapaKTEpUCTHKA METAJIJIOB
23 no6ouHbIX oarpymni (b-rpymm) bubnuorexa [IOK
[Tepronueckoi CUCTEMbI XUMHUYECKHUX https://m.edsoo.ru/610d7431
3JIEMEHTOB
Du3nyecKnue 1 XMMHUYECKHE CBOMCTBA
84 XpoMa U €ro COEIUHEHUN, UX bubmnorexa [IOK
p ’ https://m.edsoo.ru/9911bef3
IIPUMEHEHNE
Baxwueiiime coeiMHEHNs MapraHiia.
bu6mmoreka [IOK
85 IIepmaHranar xanus, ero

OKHUCIIMTEIIbHBIE CBOMCTBA

https://m.eds00.ru/039d69c8




dusznueckre 1 XUMUYECKHE CBOMCTBA

86 JKele3a U ero coenudenni. Ilomyuyenue buGnnorexa [IOK
) y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIUIABOB XKeje3a
DOU3NYEeCKUEe U XUMHUUYECKHUE CBOMCTBA
87 MEJIH B €€ COeTMHEHUM, X bubmorexa HOK
’ https://m.eds00.1u/2bc01954
MIPUMEHEHHE
du3nYecKre 1 XMMUYECKHe CBOMCTRA
28 [IMHKA U €T0 COSTUHECHHH, NX bubmuoreka [{OK
IIPUMEHEHUE. [ NIPOKCOKOMIIIEKCHI https://m.edsoo.ru/blf2beal
[IMHKA
IIpakTruyeckas pabota Ne 8. Pemenue
bu6mmoreka [JOK
89 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MeTtansl MOOOYHBIX MTOATPYIIT
90 Pemrenue 3amay pa3InUHBIX THIIOB bubmmorexa [IOK
p https://m.edsoo.ru/a8b83d83
O06o001IeHre U CUCTEMATU3 AL
91 HW3YYEHHOTO MaTepuaia 1o TeMe bubmorexa OK
" Y " P https://m.edsoo.ru/e91{e975
MerTannbl
9 KonTponbhas pabota no teme bubnuotexa [JOK
"Metamibt" https://m.edsoo.ru/83f63eal
93 AHanus pe3yinbTaToB KOHTPOJIbHOMN bubnuorexa [IOK
paboThI, KOPPEKITUS OMIHUOOK https://m.edsoo.ru/9ebff2fd
Poabs xumum B obecrieueHun
94 YCTOMUYMBOIO pa3BUTHUS YEJIOBEUECTBA. bubnuoreka [IOK
[TonsiTHE O HAYYHBIX METOIAX https://m.edsoo.ru/080fe 1 f0
HCCIICIOBAHUS BEIIECTB
HayuHble npuHIMIIBI OpraHu3aluu
95 Y pHt p . bu6manoreka [IOK

XUMHYCCKOI'O IMMPOU3BOACTBA.
HDOMLII_HJICHHBIG CIIOCOOBI I1OJIYUYCHUA

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




Ba)KHEHUIIINX BEIIECTB
XUMHUUECKOE 3arpsi3HEHNE
96 OKPY>KarolIel cpeibl U €ro 1 bubmorexa LOK
Py t e https://m.edsoo.ru/9f11bf51
MOCHEICTBUSA
97 XUMUA U 3J0pPOBbE YEIIOBEKA. 1 bu6mmoreka [JOK
JlexapcTBEHHBIE CPEACTBA https://m.edsoo.ru/a6552721
98 Xumus . Pojib xumMuu B | bu6morexa [JOK
oOecIieueHnH MUIIEBONH 0€30I1aCHOCTH https://m.edsoo.ru/1{7b5bd2
99 KocMmernueckue u napgroMepHbie | bubnunorexa [JOK
cpeactsa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENIbCTBE. BaxkHenime
100 CTPOUTEIILHBIE U KOHCTPYKIIMOHHEIE 1 bubmmorexa IOK
p Py https://m.edso00.ru/61¢69003
Marepuaibl
X¥UMHSA B CEIILCKOM XO3SICTBE.
101 Opranndeckre 1 MUHEPaITLHBIE 1 bubmorexa HOK
P p https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3anys U 0000ICHUEC 3HAHUM | bubmuoreka [JOK
10 TEME https://m.edso0.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




ITPOBEPAEMBIE HA ETD 110 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIBHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NMpoBepPsieMOro
TpeOoBaHus

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOIi 00pa30BaTe/IbLHON MPOrpaMMbI CpeHero 001ero
o0pa3zoBaHus

1

Bnanenue CHCTEMOM XMMHYCCKHX 3HaHPII>i, KOTOpasa BKIOYaACT:

1.1

OCHOBOINOJIATAIOIINE TOHATUS (XUMHUYECKHI AJIEMEHT, aTOM, W30TOIIbI,
AJIEKTPOHHAsI 000JI0YKa aToma, S-, p-, d-AJIEKTPOHHBIE OPOUTAII aTOMOB,
OCHOBHOE ¥ BO30YXKAEHHOE COCTOSIHME aToMa, HWOH, MOJIEKyIIa,
BAJICHTHOCTb, AIIEKTPOOTPULIATEILHOCTb, CTETIEHb OKHCIICHHUS,
XUMHUYECKast CBsI3b (G- W T-CBA3b, KpaTHBIE CBSI3U), THOpUAM3AINSL
aTOMHBIX OpOuWTaNell, KpHCTATMYECKash pPemeETKa, MOJb, MOJSIpHAs
Macca, MOJSPHBIA 00BEM, MOJNSpHAs KOHIIGHTPALUS, PaCTBOPHI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTHUAPATHI, YIIJIEPOIHBIH
CKeneT, (yHKIMOHANbHAS TpPYIa, pajuKall, M30MEphl, CTPYKTypHas
dopmyna,  uzomepuss  (CTpyKTypHas,  TreomeTpuyeckas  (Luc-,
TPaHCU30MEpHsI), TOMOJIOTHYECKUN psii, TOMOJIOTH, YTJIEBOJIOPOJIBI,
KHCJIOPO/- U a30TCOJAEpKAIUe COCJUHEHUs, OMOJOTHYEeCKH aKTHUBHbBIE
BellecTBa (yriaeBOIbl, KUPBI, OETKK), MOHOMED, TIOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCTUHEHUS, KPEKUHT, pUGOPMIHT, THITHI
XMMUYECKHX PpEaKIUi (OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIE, 3K30- U
HHJIOTEPMHUUYECKHE, PEaKIMd HOHHOIO OOMEHa, TOMO- U T'€TepOreHHbIE,
oOpaTuMble 1 HEOOpaTUMBIE), PACTBOP, DIEKTPOIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOIUTUIECKAsT TUCCOIMALNS, CTETIEHb JAUCCOLIUAINH, OKUCIUTEb,
BOCCTAHOBUTENIb,  DJICKTPOJIU3, CKOPOCTh XUMHUYECKOW PEaKIuH,

XHUMHYCCKOC paBHOBeCI/Ie)

1.2

TCOpUU © 3aKOHBL (TCOpI/IH XUMHUYCCKOTO CTPOCHUA OPraHUYCCKHUX
BemiectB A.M. byTnepoBa, Teopus >IEKTPOIUTHUECKON TUCCOLMAINHY,
[Tepnonnueckuit 3axkon J[.M1. MenneneeBa, 3aKOH COXpPaHEHHUS MAacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHAH S3BIK XHUMHHU, MHUPOBO33PCHYCCKUC
3HaHUWs, JIC)KAIIUC B OCHOBC INMOHHUMAHUA MPUIUMHHOCTU U CUCTCMHOCTU
XUMHUYECKUX SIBJICHUN, COBPEMEHHBIC TPEJCTABICHUS O CTPOCHUU

BELIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

1.3

MpeaACTaBJICHHUA ) MCXaHHU3Max XUMHUYCCKUX peaKHHﬁ,
TEPMOIANHAMHUYCCKUX n KHMHETHYCCKHUX 3aKOHOMCPHOCTAX ux

IPOTCKAHUA, O XUMHWYCCKOM PaBHOBCCHH, JUCIICPCHBIX CUCTEMAax




1.4

(aKTOJIOTUYECKHE CBEICHUS O CBONCTBAaX, COCTAaBE, NOJYYCHHH U
0€30MacHOM  HUCIOJB30BAaHWM  BAKHEHIIMX  HEOPraHUYECKHX |
OpraHMYeCKUX BEIIECTB B OBITY W MPAKTUYECKOW JIEATEITHHOCTH

YECJI0BCKa

1.5

oOIIMe Hay4HbIC MPHUHIUIBI XUMHUYECKOTO MPOU3BOJCTBA (HA MpUMEpe
MPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, IMepepadboTKU

He(TH)

ChopmupoBaHHOCTH YMEHHIA BBISBIISTH:

2.1

XapaKTCPHbIC MMPU3HAKH u B3aMOCB3b HN3YYCHHBIX HOHSITI/II\/’I,
NPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA IIpU OIIHMCAHUKU CTPOCHUA U

CBOICTB HCOPTaHUYCCKUX U OPTraHNYCCKUX BCIICCTB U UX HpeBpaH_leHI/Iﬁ

2.2

B3aHMMOCBSI3b XHMHUYECKHUX 3HAHUN C MHOHITHIMH U MNpEaACTaBJICHUAMU
APyrux npeamMeToB IJIsd 0oJyiee OCO3HAHHOIO MOHUMAHHUA U OOBICHEHUS

CYIIHOCTH MAaTCpHUAJIbHOIO0 CIMHCTBAa MHUpa

ChopmrpoBaHHOCTH YMEHHUS UCIIOJIB30BATh:

3.1

HaMMCHOBAaHUs XHMHYCCKHX COGI[I/IHCHI/Iﬁ MCKIAYHApPOAHOro COr3a
TCOpCTH'—IGCKOﬁ n HpHKJIaZ[HOﬁ XMMHUU W TpHUBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCANIUXCA K HN3YUYCHHBIM KJIaCCaM OpPraHU4YCCKUX MU

HCOPIraHUYCCKUX COCJIMHEHU I

3.2

XUMHUYECKYI0 CHMBOJHKY JJisi COCTaBIeHUS (DOpMyYT HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

U CKeJETHbIX) (OpMYJI OpraHUUECKUX BEIIECTB

CdopMuUpOBaHHOCTH YMEHHUS KIACCU(DUITMPOBATH:

4.1

HCOPraHW4YCCKUEC BCEHICCTBA, CaMOCTOATCIIBHO BI:I6I/IpaTB OCHOBaHHUs U

KPUTEPHH JUTS KITACCU(PUKAIIN N3y4aeMbIX XUMUYECKIX 00BEKTOB

4.2

OpPraHnvdcCKrueC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAaHHsA U

KPUTEPHH JUTs KITACCU(PUKAIIMN U3yYaeMbIX XUMUYECKHX 00BEKTOB

4.3

M0 Pa3JIMYHBIM TPH3HAKaM (YUCIYy W COCTaBY PEArHpYIONIMX BEIIECTB,
TeroBoMy 3(PQeKTy peakiuu, W3MEHEHHIO CTEleHeH OKUCICHUS

3JICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, y49aCTruro KaTaﬂmaTopa)

ChopmupoBaHHOCTH YMEHUSI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30Y)XI€HHOM COCTOSHUHM) ¢ HWOHOB
XUMHUYECKHX 35IeMeHTOB |1 — 4 nepuonoB [lepuoanueckoi cucrtems .M.
MenpeneeBa U UX BaJEHTHBIE BO3MOXHOCTH, UCIIOJIb3YS MOHATHSA S-, p-,

d-BJ'ICKTpOHHBIe Op6I/ITaJ'II/I, OHEPICTUICCKUEC YPOBHU

CdhopmupoBaHHOCTE YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH W3MEHCHHUS

CBOMCTB XMMHMYECKHX JJIEMEHTOB U O6pa3yeMBIX HMH COE€OUHEHHH IIO0




IIEpUOJIaM U IPyIIIaM

ChopMHupoBaHHOCT, yMEHMSI COCTAaBJISITh YpaBHEHHS XHUMHUYECKUX

peakyii ¥ pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKm/Iﬁ IMOCPEACTBOM COCTABJICHUA

AIIEKTPOHHOTO OajaHca 3TUX PeaKIui

7.2

YpPaBHEHHUs pEaKUMil pa3M4YHBIX THIIOB; IIOJHBIE M COKpAIlEHHbBIE
YpaBHEHHUS peaklUii HOHHOIO 0OMEHA, yUNUThIBas yCIOBUSL, P KOTOPBIX

9TU pCaKMu UAYT 10 KOHIa

7.3

peakiMii THIPOJIM3a, PEeaKIuid KOMIUIEKCOOOpa3oBaHMs (Ha NpuUMepe

T'HAPOKCOKOMIIIICKCOB IMHKA U aJ'IIOMI/IHI/IH)

ChopmupoBaHHOCTH YMEHHUS MOATBEPHKIATH:

8.1

Ha KOHKPETHBIX IIPUMEPAX XapakTep 3aBUCUMOCTH PEAKLHOHHOMN
CIOCOOHOCTH OpPraHMYECKUX COEIMHEHMH OT KpaTHOCTM M TUIa
KOBAJICHTHOM CBSI3M (G- U T-CBSA3M), B3aUMHOIO BJIMSHUS @TOMOB U IPyII
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT 0OCOOCHHOCTEH pean3aluyl pa3InyHbIX

MCXAaHU3MOB ITPOTCKAHUS peaKuHﬁ

8.2

XapaKTCPHBIC XUMHUYCCKUC CBOICTBA BEIIECTB COOTBCTCTBYIOIIUMHA

OKCIICPUMCHTAMM U 3aIIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ

ChopmupoBaHHOCT, YMEHHUSI XapaKTEpHU30BaTh COCTAB U BaKHEHUIIIHE
CBOMCTBa BEILECTB, MNPUHALICKAINMX K ONPEACIEHHBIM KjaccaM H
rpyIaM COeIMHEHHH (ITPOCThIE BEIIECTBA, OKCHJIBI, TUAPOKCH/IBI, COJIH;
YTIEBOAOPOIBI, TPOCTHIC Y(DUPBI, CIUPTHI, (PEHOIBI, aATbACTUIBI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CJIOXHBIE A(UPHI, KUPBI, YTIEBOJBI, AMHHBI,

AMUHOKHCIIOTHI, OCIJIKH)

10

ChopmupoBaHHOCT, YMEHHS MPOBOAMTH PACUETHl MO XUMHUYECKUM
dbopMmysiaM ¥ YpaBHCHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM

(u3NYECKUX BETNYMH:

10.1

Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOJIYKTa PEAKIMH, €CIU OJIHO
M3 UCXOJHBIX BEMIECTB JIaHO B BUJIE PACTBOPA C ONPEAEIEHHON MaCCOBOU

JI0JIel pacTBOPEHHOTO BEIIECTBA WIIM JJAHO B M30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BEMHOM JJOJIH, BBIXO/1a MPOJYKTA PEaKLIUU

10.3

TEIUIOBOTO YPQeKTa peakui

10.4

00BEMHBIX OTHOIIIEHHH ra30B

10.5

10 HaXOXXACHHIO XHMHYSCKOM (l)OpMy.]'II)I BCIIIECTBa

11

Brnanenue cucteMoi 3HaHM O METOJaX HAy4YHOI'O MO3HAHUS SBJICHUN

mpupoabl, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HAYKAaX U YMCHUC IIPUMCHATDH




OTW 3HAHHA IIPU ISKCICPUMCHTAJIBHOM MCCICIOBAHHMKU BCIICCTB WU IJIA
O0BACHEHHS XHUMHYECKUX HBHGHHﬁ, HMCIOUX MCECTO B IIPUPOIC,

HpaKTquCKOﬁ JESTEIbHOCTH YEJIOBEKA U B OBCEHEBHOM KU3HU

12

ChopMUpOBaHHOCTh yMEHHUSI TMPUMEHATh (UCIONB30BAaTh) 3HAHUS O
COCTaBE€ M CBOWCTBaX BEIIECTB JUISI AKCIHEPUMEHTAJIBHON MPOBEPKU
TUIIOTE€3 OTHOCUTEIbHO 3aKOHOMEPHOCTEH TMPOTEKAaHUS XHUMHUYECKUX
peakuuMid W TPOTHO3HPOBAHUS BO3MOXKHOCTEM WX OCYIIECTBIICHUS;
CUCTEMHBbIC XMMUYECKHE 3HAHUS Ui OOBSICHEHUS M IMPOTHO3UPOBAHUS
SBJICHUI, MMEIOUINX €CTECTBEHHOHAYUHYIO MPUPOIY; M MPUHATHUSL

IPaMOTHBIX pPEIIEHUH MPOOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMUEH

13

ChopMHPOBaHHOCTh YMEHHS IUIAHUPOBATh M TPOBOAMTH XUMHYECKHIMA
OKCTIEPUMEHT (TIOJIydYeHHE W M3YyYCHHE CBOWCTB HEOPTraHUYECKUX U
OpPraHMYECKHX BEIIECTB, KAYCCTBEHHBIC pEAKIMU  YIIIEBOIOPOIOB
Pa3IUYHBIX KJIACCOB M KHCIOPOJCOACPKAIIUX OPraHMYECKUX BEIIECTB,
pelleHHe  OKCIEPUMEHTAJBHBIX  3aJad [0  PaClIO3HABAHUIO
HEOPraHUYECKUX M OPraHUYECKHX BEIIECTB) C COOJIOJACHHEM IIPaBHII
O0e3omacHOro  oOpamieHuss C  BeIIeCTBAaMH U JaOOpaTOPHBIM
obopyznoBanueM; (popMyIHPOBATh LEIU HCCIICAOBAHUS; MPEICTABIATH B
paziau4HOW (opMe pe3yNbTaThl OKCICPUMEHTa, AaHAIU3HPOBATh U

OLCHUBATb UX NOCTOBCPHOCTH

14

CchopMupoBaHHOCTh YMEHHSI OCYHIECTBJISATH LIEJIE€HANPABICHHBIN MOMCK
XUMHUYECKON MH(OpMAIMY B pa3IMYHBIX ICTOYHHUKAX (Hay4Has U y4eOHO-
Hay4Has JIUTepaTypa, CpeAcTBa MacCOBoU MH(popMaruu, cetb IHTepHeT 1
JIpyrue), KpPUTUYECKH aHaU3UpoBaTh XHMHUYECKYI0 HWH(OpMAIIHUIO,
nepepabaTbiBaTh €€ U KCIOJIb30BaTh B COOTBETCTBUU C IOCTABJICHHOMN

yueOHOM 3a1aueit

15

ChopmMupoBaHHOCTh yMEHHSI  MPOTHO3UPOBATH, AHAJIM3UPOBATH U
OIICHWBaTh HMH(MOPMAIIO C TO3UIMA HKOJOTUYECKOH Oe30MmacHOCTH
MOCTIC/ICTBUI OBITOBOM M TPOM3BOJICTBEHHOHN JESTEIHHOCTH YEIOBEKa,
CBS3aHHOW C mepepaboTKOM BelecTB;, CGHOPMUPOBAHHOCTh YMEHUMN
OCO3HAaBaTh  OMACHOCTh  BO3JCWUCTBUA HA  JKUBBIE  OPraHU3MBI
OHpel[eJIéHHbIX BCIICCTB, IIOHHMMAasa CMBICI II0Ka3aTciid HpGI[GJIBHOfI
JOMyCTUMOM KOHIIEHTpAIlMd, W TOSACHATH Ha TMpUMEpax CIocOObI
YMEHBIICHHS U MPEIOTBPAIICHUS X BPEAHOTO BO3ICUCTBHUS HA OPraHU3M

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COAEP)XAHUS, IIPOBEPAEMBbBIX HA EI'D
1O XUMHMH

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

TeopeTquCKHe OCHOBBI XMMHHU

1.1

Crpoenue BemectBa. CoBpeMeHHass Mojeb CTpOeHUs aroma. Pacmpenenenue
9JIEKTPOHOB 10 JHEPreTHYECKUM YpOBHAM. Kiaccupukamms XAMHYECKHX
a51eMeHTOB. OCOOEHHOCTH CTPOEHUS SHEPreTUUECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXAEHHOE COCTOSHHMS aTOMOB. OJEKTPOHHAs

I(OH(I)I/II“ypaI_II/IH aroMa. BajgeHTHbIE SJICKTPOHLI

1.2

Ilepuonnueckas cucremMa xumudeckux dnemeHTtoB .M. Menzaeneesa.
®usnyeckuit cmeica llepuogmueckoro 3axkona .M. Menneneesa. IIpuunnel u
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB DJIEMEHTOB U HX COCIUHEHUH IO
nepuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTHIX

BCIICCTB, BOOOPOJIHBIX COGHHHGHHﬁ, BBICHIUX OKCUIAOB U THAPOKCHUIOB

1.3

BanentHocTh. DnekTpooTpuniatenbHOCTh. CTENEHb OKUCIIEHUS

1.4

Buasl xumuyeckoi cBsi3u (KOBaJIeHTHAs, MOHHAs, METaJUIMUecKasi, BOJAOPOJIHAS)
U MEXaHMU3MBbI €€ 00pa3zoBaHus. MeXMONEKYIspHbIE B3auMOeicTBus. BemecTsa
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTpO€HHUs. THIbl KPUCTAINIMYECKHUX

peméToK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT TUIIA KPUCTAIIIMYECKON PEIIETKN

1.5

XumMuueckas peakuus. Knaccudukanms XUMHUYECKUX peakuui B

HEOPraHMYECKON U OpraHN4eCcKoi XUMHUU. 3aKOH COXPAHEHUs MacChl BELLIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.7

TennoBble 3¢ (HeKThl XUMUYECKUX peakiuii. TepMoXxuMuyeckre ypaBHEHHS

1.8

OOpatumble peakuuu. XuMudeckoe paBHoBecue. MDaKTOpbl, BIMSIOINIME Ha

COCTOsIHME XUMHUYECKOro paBHoBecus. [Ipunuun Jle [larense

1.9

OnexTponutHyeckas aucconuanus. CuiibHble M cialble mekTponuTsl. Cpena
BOJHBIX pAacTBOPOB BEILECTB: KHUCHAas, HEWUTpaibHas, wienoyHas. CrTeneHpb

nucconuanui. Peakiuu HOHHOTO 0OMeHa

1.10

I'unponu3 coneit. MonHoe npousBeneHre Boabl. Bomopoausiii mokaszarens (pH)

pactBopa

CrrocoOsbl BBIPAXXCHHA KOHLOCHTpAUU PACTBOPOB: MaCCOBas AOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIAApHAasA KOHUCHTpalUWs. HaCI)IIHeHHI)Ie N  HCHACBIIICHHBIC

pacTBOPBI, pacCTBOPUMOCTh. Kpucramioruaparst

1.12

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiinu. [loBeneHne BemecTs B cpeaax ¢

pas3HbIM 3HaueHueM pH. MeTtobl aekTpoHHOTr0 OanaHca




1.13

DJIEeKTPOJIN3 PaCTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMUU

2.1

Knaccudukanus HeopraHuueckux coequHeHnii. HomeHkiaTypa HeopraHn4eckux

BCIICCTB

2.2

XUMHUYECKHUE CBOWCTBA BAXHEHUIIUX METAUIOB (HATpUM, Kaiaui, KaJbLIHM,
MarHuii, aJIOMHHHNA, IIUHK, XpPOM, JKeJe30, Me[b) U MX coequHeHuil. OOmue

CII0COOBI IMOJIy4YCHHA MECTAJIJIOB

23

XUMHUYECKHUE CBOMCTBA BAKHEHIIUX HEMETaIOB (TaJlOTCHOB, CEphl, a30Ta,
dochopa, yriepoma W KPEMHHA) U HX  COEAMHEHUH  (OKCHJIOB,

KHUCJIOPOJICO/IEPIKALUX KUCIIOT, BOAOPOIHBIX COSIMHEHU)

24

I'ereTmyeckas CBA3b HEOPTaHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K pa3JINYHbIM

Ki1accaM

2.5

#HHHPar#H## nenTHUKaIns HEOPTAaHUIECKUX coeIMHeHN. KadecTBeHHbBIE

pPCaKknun Ha HECOPTaHNYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMHUH

3.1

OcCHOBHBIE MOJOXEHUSI TEOPUU XUMHUYECKOTO CTPOEHHUS OPraHU4eCKHX
coenquHeHuil A.M. bytiepoBa. YTIiiepoJHbli CKEJIET OPraHUYECKON MOJIEKYJIBI.
KpaTHOCTP XMMHUYECKON CBS3U. S- W P-CBS3U. sp3-, sp2-, Sp-TUOpUAM3AIUN
opOuTaseil aToMOB yIJiepoja. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT XHMHYECKOTO

cTpoeHus MoJekyi. ['omonoru. I'omonornueckuii psa. Mzomepus u uzomepsl

3.2

[lonstue o  ¢yskumoHampHOW  rpynme.  OpueHTanoHHBIE () EKTHI

3aMECTUTEIIEN

3.3

[IpencraBnenne o kiaccuuKanuu OpraHUYecKuX BemiecTB. Homenkiatypa
OpPraHMYECKHUX COEIMHEHUH (cucTeMaTtuyeckas) W TpUBHAJIbHbIE Ha3BaHMS

BaKHEHUIITHX HpeﬂCTaBHTeHeﬁ KJIACCOB OPraHMYCCKHUX BCIICCTB

3.4

CBoOOmHOpaINKATbHBIH W HWOHHBIM MeXaHu3Mbl peakuuu. [loHsATHE O

Hykiaeoduie u snexkrpoduie. [IpaBmio Mapkosuukosa. [IpaBuiio 3aiiiieBa

3.5

Ankanbpl. XMMHUYECKHE CBOMCTBA ajKaHOB: TaJIOTEHUPOBAHUE, JETUIPUPOBAHHE,
TEPMUYECKOE pPa3JIOKCHHE, KPEKUHT, Hu3oMepu3arus, ropenue. Ilomyuenue
ankaHoB. Iluknoankanel. Crenupuka CBOWCTB IHKIOAIKAHOB C  MajbIM

pa3sMEpoOM UKIIA. Peakmun MPUCOCAUHCHUA U PaIUKAJIBHOT'O 3aMCIIICHUA

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: pEaKLUU IPUCOEAUHEHUs (TajloreHUpoBaHUE,
THJIPUPOBAHUE, TUAPOraIOTCHUPOBAHUE, THApATalusi), TOPEHUs, OKUCICHUS U
nonuMmepuszanuu. [IpomblnieHHble W Ja0OpaTOpHbBIE CIMOCOOBI  MOJMYyYEHUs

AJIKCHOB

3.7

AunkanueHbl. XUMUYECKUE CBOMCTBA QJIKaJWEHOB: PEAKIMU IPUCOCIUHEHUS

(ruapupoBaHue, TajJOr€HUPOBAHUE), TOpeHUs U noiaumepuszauuu. llomyuenue




AJIKaTUCHOB

3.8

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEaKIUM MPHUCOCIUHEHUS (TaJIOT€HUPOBAHHUE,
TUAPUPOBAHUE, TUIpATallUs, T'MIPOraJIOTeHUPOBAHME) KAaK CIOCO0 IMOIy4YEeHUS
MIOJIMMEPOB M JPYIUX IIOJIE3HBIX INPOAYKTOB. Peakiuu 3amemenus. I'openue
aleTUIIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU I CBapKH U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

3.9

Apenbl. XuMHUecKHE CBOMCTBa Oe€H3051a: peakiuu  3JIEKTPOGUIHLHOTO
3aMeLIeHMs, TMPUCOEeIUHEHUs (TUAPUpPOBaHME, TalloreHHpoBaHue). Peakuus
roperusi. OCOOCHHOCTH XMMHYECKUX CBOWCTB Toiryona. [lomydeHuwe OeH3oua.
Oco0OeHHOCTH XMMHYECKUX CBOWCTB cTHpona. [lomumepusanus CcTUpOIIA.

CrrocoOBbl IMMOJIYYCHUS U IPUMCHCHHUEC apOMATUUCCKUX YITICBOOAOPOI0B

3.10

Crouptel.  [lpenenpHple  OJHOATOMHBIE CIUPTBI. XHMMHYECKHE CBOMCTBA!
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIEHUS  HaJIWYMs
TUAPOKCOTPYIIBL, C  TaJOr€HOBOJOPOJAMU  Kak  Croco0  IMOJIy4eHHUs
pacTBOpUTEINEH, BHYTPU- U MEKMOJIEKYJISIpHAsL ieruapaTanys. Peakius ropeHus.
[Tonyyenue sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bI, TUApATalys STUIICHA.
OTUJICHITIMKOJIb U TNIMLEPUH KakK MPENCTABUTENM NPEACIbHBIX MHOTOAaTOMHBIX

CIIUPTOB

3.11

®eHon. Xumuueckue cBoiicTBa (eHona (peakuuud C HaTpUeM, THAPOKCUAOM

HaTpusi, 6pomom). [Tonyuenne peHona

3.12

Anpaeruapl. XUMHUYECKHE CBOMCTBA TMPECIBHBIX albJETHI0B: THAPUPOBAHUE;
KaueCTBEHHBIC PEAKIMN HAa KapOOHWIBHYIO TPYMIy (peakius «CepeOpsHOTo
3epkanay, B3aumojeicTeue ¢ ruapokcunom menu (II). Ilomyuenue npenenbHBIX
aNbJIETU/IOB: OKHCIEHUE CIUPTOB, TUApaTanus aneTwieHa. AIIeTOH Kak

npeaACTaBUTCIIb KETOHOB. OcobeHHOCTH PC€aKu OKHCIICHHA all€TOHA

3.13

KapGoHOBBIE KHCIIOTBI. XHWMHUYECKHE CBOMCTBA MPEICIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMUYECKUX CBOMCTB MypaBbUHON KUCIIOTHI.
[TomydyeHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE
aJIKaHOB, AJKEHOB, MEPBUYHBIX CIUPTOB, AIbJETHIOB. Bricuine mnpeaenvHble U

HerpeaeIbHbIe KApOOHOBBIE KHCIIOTHI

3.14

Cnoxuble 3¢pupbl ¥ kKuUpbl. CHOCOOBI IOJyYEHHs] CIIOXKHBIX 3(UPOB.
OO6patumocts peakiuu stepuduxanuu. IIpuMmeHeHne ClOXHBIX 3(QUPOB B
NUIIEBOH M Tap(pIOMEPHON NPOMBIIIICHHOCTH. JKUpPBI Kak CIOXHBIE 3(PHUPHI
[JIMIEpUHA W BBICIIMX KapOOHOBBIX KHUCJIOT. XUMHMUYECKHE CBOWCTBA JKHPOB:
THJIPUPOBAHUE, OKUCIEHUE. ['MAponan3, WIM OMBUICHHME, >KMPOB KaK CIOCO0
IIPOMBIIIJIEHHOTO TMOJIYYeHHs COJEeM BBICHIMX KapOOHOBBIX KHCIIOT. MbUIA Kak

COJIX BBICIIHX Kap6OHOBBIX KHCIIOT

3.15

XHWMHUYECKUE CBOMCTBA IVIIOKO3bl: pEaKUUM C Y4YaCTUEM CHHUPTOBBIX U




albJIETUIHON TPYyNN U MOJOYHOKHCIIOe OpokeHue. IIpuMeHeHue rioko3sl, eé
3HAYCHUE B JKU3HEACATEIBHOCTU OpraHu3ma. Jlucaxapusl: caxaposa, MajabTo3a.
BoccranaBnuBaronme M HEBOCCTAHABIMBAIOUIME —Jaucaxapuibl. [ uaponus
nucaxapunoB. [lonucaxapunapl: kpaxmain, TiaukoreH. CTpoeHue MaKpOMOJIEKYIT
KpaxMmaya, TJIMKOT€Ha W LeJUTioNo3bl. du3nyeckue CBOWCTBA KpaxMana H
[EJUTI0NIO3bl. XWMHUYECKHWE CBOMCTBA KpaxMmania: THApPOJIN3, KaueCTBEHHAs
peakuus ¢ Moa0M. XHMHUYECKHE CBOMCTBA LEJIIOJIO3bl: THAPOJIN3, MOTy4YeHUE
3¢pupoB 1emmrono3bl. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMuUHBI. AMUHBI KaK OpraHMYE€CKUE OCHOBAHMS: PEAKUUHU C BOJIOM, KUCIOTaMH,
peakiusi TOpeHHs. AHWIMH KakK IMpeACTaBUTEIh apOMaTUYECKUX AaMHHOB.
XVUMUYECKHUE CBOWMCTBA AHWIMHA: B3aUMOJICHCTBUE C KHUCIOTaMH, OpPOMHOIA
BOJOM, okucieHue. I[lomyueHue aMHMHOB aJKWIMPOBAaHMEM aMMHMaKa U

BOCCTAHOBJICHUEM HHUTPOITIPOU3BOJHBIX YITIEBOAOPOI0B

3.17

AMUHOKUCIOTBI U OelKu. AMHUHOKHCIOTHI Kak aM(oOTepHble OpraHHYecKHe
coenuHeHUs. OCHOBHBIE AMHHOKHCIIOTHI, OOpa3yroniue Oenku. XUMHYECKHe
CBOICTBa OEIKOB: THUAPOJIM3, JEHATYypalys, KaueCTBEHHBIC (IIBETHBIC) pEaKIUU

Ha OeJKu

3.18

CrpoeHue M CTpyKTypa MOJIUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJIUMEPOB OT
cTpoeHus: Mosiekyld. OCHOBHBbIE CHOCOOBI MOJYYEHHS BBICOKOMOIEKYISIPHBIX
COCIMHCHUI: peakIuy MOJIMMEpU3aIlluu U ToJuKoHaeHcanuu. Kiaccudukarms

BOJIOKOH

3.19

#H##Par### nenTudukanust opraHMuecKuX coequHeHuM. Perenne

SKCIICPUMCHTAJIBHBIX 3a/1a4 Ha paCliOo3HaBaHUEC OPraHUYCCKUX BCIICCTB

3.20

I'enernueckas cBI3b MCKAY KilaCCaMU OPTraHUYCCKUX COG,Z[I/IHGHI/II;'I

XUMHS U KU3Hb

4.1

XuMus B TOBCeIHEBHOU ku3HU. [IpaBuna OezomacHOW pabOTBI C EIKHMH,

TOpHOYMMU U TOKCHUYHBIMHA BCHICCTBAMU, CPECACTBAMUA OBITOBOI XMMUHU

4.2

XUMUS U 300pOBbe. XUMUS B MEIULIUHE. XUMUS U CEIBCKOE XO35MCTBO. XUMHUS B
MPOMBIIIICHHOCTH. XUMHUS W JHEPreTHKa: MPUPOIHBIA U MOMYTHBIA HedTSHOU
rasbl, UIX COCTaB M ucnojb3oBanue. CoctaB HeTH u e€ mepepadboTka (MPUPOIHBIC

VCTOYHUKHU YTJIEBOAOPOIOB)

4.3

XUMHUS W IKOJOTHS. XHUMHYECKOE 3arpsi3HEHUE OKPYXKAIIIEH CpeAabl U €ro
nocneacteus. Oxpana ruapocdepsl, mouBbl, atMochepsl, (GIopel u ¢GayHBl OT
XUMHUYecKoro 3arpsi3HeHus. [IpoOrema OTXOZOB U MOOOYHBIX MPOIYKTOB.

AJ'IBTepHaTI/IBHBIe HCTOYHUKH SHCPIruun

4.4

O6H_[I/Ie MNpCACTAaBJICHHA O HPOMBIIIJICHHBIX crocobax IMOJYUYCHUA XUMHUUCCKUX




BEUIECTB (Ha MpUMEpE IMPOU3BOJICTBA aMMHaKa, CepHOW KuUcioThl). UYépHas u
nBetHas  Merauryprus.  CTexkino M CWIMKAaTHasg  MPOMBIIUIEHHOCTD.
ITpomblinennass ~ opranuueckas  xumua.  Cplpp€ I8 OpraHM4ecKon

IMPOMBINIJICHHOCTH

#H##Par###Tunbl pacu€THBIX 3a/1a4

5.1

#H##Par###PacdéThl Macchl BelIeCTBa WK 00bEMA Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WJIM 00BEMY OHOTO M3 YUYACTBYIOIIHUX B PEAKIIUH

BCIICCTB

52

HHPar###Pacu€Tol TeruioBoro a3 QexTa peakuu

53

HiHPar###PacuéTpl 00bEMHBIX OTHOILICHHUH Ia30B MPU XUMUYECKUX PEAKIHIX

54

HHPar###Pacuérel Mmacchl (00bEMa, KONMMYECTBA BEIIECTBA) IPOITYKTOB

pCaKknuu, €CJii OAHO U3 BCIICCTB AaHO B M30BITKE (I/IMeeT HpI/IMeCI/I)

5.5

HHPar###PacuéTel MaccoBOl MM 0OBEMHOM JTOJTM BBIXOAA MIPOAYKTA PEAKIIH

OT TCOPETUUYCCKU BO3MOKHOT'O

5.6

HiHPar###Pacuérel Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTa PEaKIIH,
€CITM OJTHO M3 BEIIECTB JIAaHO B BUJE PACTBOPA C ONPEAeNEHHON MacCOBOM Jomei

pPacTBOPEHHOTO BEIIECTBA

5.7

H#H##HPar###PacdEThl C MCIIOJIB30BAHUEM MOHITUH «MaccoBasi J0JIsh», «MOJISIpHAs

KOHLCHTpAaLus», «KpaCTBOPUMOCTL»

5.8

#H##Par###Haxoxxnenre MOJeKyIsIpHOU (POPMYJIBI OPraHUIECKOTO BEIIECTBA M0
€I'o INIOTHOCTHU U MAaCCOBBIM AOJISIM 3JIEMEHTOB, BXOAAIIUX B €I'0 COCTaB, UJIHN I10

IIPOJyKTaM CTOPaHUs
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