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1. COIEPXAHUE YYEBHOI'O ITIPEJMETA C YYETOM PABOYEHN NPOT'PAMMBI
BOCIIUTAHUA

10 knacce

TeopeTnueckue 0CHOBBI Oprannyeckoil xumum (8 4.)

[Ipeamer u 3HayeHUWe OPraHUYECKOM XHMMHH, TPEJCTABICHHE O MHOroodpaszuu
OPTaHUYECKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOCHHME aToMa YIJIepojia: OCHOBHOE M BO30YXJIEHHOE COCTOSHUS.
BaneHTHble BO3MOXKHOCTH aToMma yriaepoja. XMMHUYECKas CBS3b B OPraHUYECKUX COEIUHEHMSIX.
Tunel THOpUAM3AIIMN ATOMHBIX OpOuTalel yriepoja. MexaHW3Mbl 0Opa30BaHHS KOBAJIEHTHOM
cBA3M (OOMEHHBINH U JTOHOPHO-aKLUENTOPHBIN). Tulbl nepekpbIBaHUs aTOMHBIX OpOUTaNel, G- U -
csi3u. OnuHapHas, JBOWHAs © TpoWHas CBs3b. CHocoObl pa3pbiBa CBsi3eld B MOJEKyIax
opraHnueckux BemiecTB. [loHaTue 0 cBOOOJHOM paauKale, Hykieoduiie u aMeKTpodue.

Teopust cTpoeHuss opraHudeckux coeauHeHuii A.M. bytiaepoBa u  COBpeMEHHbIE
IIPEACTABIEHUS O CTPYKTYpPE MOJIEKYJ. 3HaUE€HUE TEOPUU CTPOEHUS OPTaHUYECKUX COEIMHEHUH.
Monekynsipable U CTpyKTypHble (opmynsl. CTpyKkTypHble (OpPMyJbl pa3iIU4HbIX BUIOB:
pa3BEpHYyTas, COKpaIIEHHAasA, CKEJICTHAs.

N3omepus. Buabl nzomepun: CTpyKTypHas, IpOCTPaHCTBEHHAS.

DOnexTpoHHbIe A3(QQEKTh B MOJIEKYJaX OPraHMYECKUX COCIWHEHHH (MHIYKTHUBHBIA H
ME30MEPHBIN 3PPEKTHI).

[IpencraBnenue o knaccupukanuu opranndeckux BemecTB. [loHsTHEe 0 (QYHKIIMOHATBHOU
rpynne. ['omosorus. I'omonorudeckue psapl. CucreMaTnuecKkas HOMEHKIIATYpa OpPraHMYECKHX
coenunennii (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEJIbHBIX [IPEICTaBUTEIIEH.

OcobenHoctn W kinaccuukanus — opraHudeckux — peakuuid.  OKUCIHTENTBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN B OPraHUYECKONU XUMUH.

DKCHepUMEHTaJIbHbIE METO/bl M3YyUYEHHS BEIIECTB M MX NpPEBpALICHUI: O3HAKOMIICHHE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHaJlaMM Ha MX OCHOBE, OMbBITHI IO MpPEeBpaIllEHUIO
OpraHMYECKHX BEIIECTB NPU HarpeBaHuu (TJ1aBjIeHHEe, 00YIJIMBaHUE U TOPEHUE), KOHCTPYHUPOBAHUE
MOJIEJIEN MOJIEKYJ OPraHUYECKUX BEIIECTB.

Yraesogopoas (35 4.)

Anxanpl. ['omonorndyeckuii psa ankaHoB, oOmas (opMyia, HOMEHKIATypa U H30MEpus.
DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AKAHOB, SP3-THOPUAM3AINS ATOMHBIX
opOuTtanei yriepoja, 6-cBs3b. Kongopmepwol. Duznueckre CBONCTBA aIKaHOB.

XUMUYECKUE CBOMCTBA AJIKAHOB: PEAaKLMM 3aMEILEHUs, U30MEPU3ALUU, JETUIPUPOBaHMS,
LUKIIN3alHU1, TUPOJIN3a, KPEKUHTa, TOPEHUSI.

Haxoxnenue B npupose. CriocoObl OJTyuyeHUs: U IPUMEHEHHE aJIKaHOB.

Huknoankansl. O6mas popmyna, HoMeHKIaTypa U nzomepus. OCOOEHHOCTH CTPOEHUS U
XMMHUYECKUX CBOWCTB MalblX (LMKIONpONAaH, LUKIOOyTaH) M OOBIYHBIX (LMKJIONEHTAaH,
IIUKJIOr€KCaH ) HUKIoaNKaHOB. CriocoObI MOTYYEHUs U IPUMEHEHHE [IUKI0AIKAHOB.

Ankensl. 'oMosiornueckuii psij alkeHoB, o01mas Gopmyiia, HOMEHKIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHIE MOJICKYJT AIKCHOB, SP2-THOPUAN3AIIHs aTOMHBIX OpOuUTaeil yrieposa,
0- U m-cBsizu. CTpyKTypHass M reoMeTpuueckas (IHuc-TpaHc-) u3zomepus. Ou3nyeckue CBOMCTBA
AJIKEHOB.

XUMUYECKUE CBOWCTBA: PpEAaKUMM IPUCOEAVHEHUs, 3aMELIEHUS B O-II0JOKEHUE IIpU
JIBOWHOM CBfA3M, TOJMMEPHU3ALUMU M OKUCIEHMs. [Ipedcmaenenue o0 Mexamuzme peaxyuu
anekmpogpunbrnozo npucoeounenus. IlpaBumo MapkoBHUKOBa. KadecTBeHHBIE peakuuu Ha
JIBOMHYIO CBSI3b.

CriocoObI MosTy4eHHsI U MPUMEHEHHUE aJIKEHOB.

AJKaIUeHBI. Knaccudukanus aJKaJMeHOB (compsikEHHBIE, U30JIMPOBaHHBIE,
Kymynupogantvle). OCOOCHHOCTU 3IEKTPOHHOTO CTPOCHHS M XMMUYECKUX CBOWCTB COMPSKEHHBIX
nueHos, 1,2- u 1,4-npucoeaunenue. [lonnmepusanus conpsxEHHbIX 1UeHOB. CrIOCOOBI MOTYYEHUS
U IIPUMEHEHHUE aJIKaIUEHOB.



Ankunbl. ['omonmoruueckuii psii ankuHOB, oOIIas (Gopmyiia, HOMEHKIATypa U HU30MEpHs.
DNEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AalKWHOB, SP-THOPUAM3AIUS ATOMHBIX
opOutaneii yriepona. ®u3ndeckrue CBONCTBA aJJKHHOB.

XUMHUYECKHUE CBOMCTBA: peEaKIUM M[PUCOCIUHEHUs, AUMEpU3alUd U TpUMEpU3aLUH,
okucieHus. KucioTHble CBOMCTBA aJIKWHOB, UMEIOINX KOHUEBYIO TPOMHYIO CBs3b. KauecTBEeHHBIE
pEaKUMH HA TPOMHYIO CBSI3b.

CriocoOsI TOTy4eHUs U TPUMEHEHUE aTKUHOB.

Apomatudeckue yriaeBoaopoab! (apeHsl). ['omomoruueckuit psii apeHoB, obmas Gopmyra,
HOMEHKJIATypa U U30MepHus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl O€H301a.
IIpasuno apomamuunocmu, npumepsl apomamudeckux coeouneHuii. PU3ndeckue cBocTBa apeHOB.

XuMuYeckue CBOWCTBa OEH3071a M €ro T'OMOJIOTOB: PEAKIMHM 3aMelleHuss B OCH30JIbHOM
KOJIbIIE M YTJIEBOJOPOJHOM paJuKaie, peakiud MPUCOEeINHEHUS, OKHCIEHUE TOMOJIOTOB OeH307a.
Ilpeocmaenenue o mexanusme peakyuti daekmpoghunvnoco 3amewenus. llpenactaBienue o0
OPUEHTHUPYIOIIEM JEHCTBUM 3aMecTUTe]Ied B OEH30JIbHOM KOJbIE Ha NpPHUMEpPE aJIKUIbHBIX
paauKaioB, KAPOOKCUIBHOM, THAPOKCUIBHON, aMUHO - U HUTPOTPYIIIbI, aTOMOB IaJIOT€HOB.

Oco6eHHOCTH XUMUYECKHX CBOMCTB cTtupoJia. [lonumepusanus ctupona.

CriocoOblI mosTy4eHHsl U IPUMEHEHUE apOMaTUYECKUX YTIIEBOAOPOIOB.

[Ipuponnsiii ra3. IlonytHele HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue. KameHHBbI
yTOJIb U MPOAYKTHI €T0 MepepabOTKH.

Croco6sl mepepaboTk He(TU: TMEePEeroHKa, KPEKUHT (TePMHUUYECKUH, KAaTATUTHUYECKUN),
pudopmunr, nmuponus. [IpoaykTsl nepepaboTku HEPTH, X MPUMEHEHUE B MPOMBIIUICHHOCTH U B
OBITY.

['eneTnueckas cBsI3b MEXAY Pa3IUYHBIMU KJ1acCaMU yTi€BOAOPOJIOB.

DIEKTPOHHOE CTPOCHHUE TaJIOreHIPOU3BOAHBIX YIJIEBOJAOPOAOB. Peakiuu 3amenieHus
rajoreHa Ha THUAPOKCOTPYNIY, HUMPOSPYNNY, yuanozpynny, amunoepynny. JlefictBue Ha
rajJjoreHIpOU3BOJHBIE  BOJHONO M CHOUPTOBOrO  pacTBopa  mménoun. BsaumopeiictBue
JUTAJIOTEHAIIKAHOB C MarHueM M IUHKOM. [IoHsamue O MemanioopeaHuideckux coeoOuHeHUsx.
Hcnonp3oBaHue rajJoOreHNPOW3BOAHBIX YTIJIEBOJAOPOJOB B OBITY, TEXHUKE W TPH CHHTE3E
OPTraHUYECKHUX BEIIECTB.

DKCIEepUMEHTAJIbHbIE METOJbl HU3YYEHHUsS BEHIECTB M UX TMPEBpAllCHUN: H3YyUCHUE
(U3BNYECKUX CBOWCTB YTJIEBOJOPOJOB (PacCTBOPUMOCTbH), KQUECTBEHHBIX PEAKIMi yTIEBOJIOPOIOB
pasIuYHBIX KiaccoB (oOecrBeynBaHWe OpOMHOW WM MOJHONW BOJABI, pacTBOpa IMepMaHraHaTa
Kalus, B3aUMOJICICTBHE alleTUeHa C aMMHauYHbIM pacTBopoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapy>KeHHe yriepoja 1 BOJOPOJa B OPraHMYECKHUX BEIECTBaX, MOITYYeHHUE STUICHA U U3y4YeHUe
€ro CBOMCTB, O3HaKomiieHHEe ¢ koiuiekuusmMu «Hedtb» u «VYroas», ¢ oOpasmamu ImiactMmacc,
KaydyyKOB W PE3HHBI, MOJIECIMPOBAHHE MOJIEKYJ YIJIEBOJAOPOJAOB M TalIOFE€HIIPOU3BOAHBIX
yTJIEBOIOPOJIOB.

Kuciopoacoaep:xkamue oprannyeckue coefunenus (41 4.)

[IpenensHbie onHOaTOMHBIE cHUPThl. CTpoeHHE MOJIEKya (Ha OpUMEpe METaHoJia U
sTaHona). 'omonoruueckuil psa, oOuast Gopmyna, u3oMepus, HOMEHKIATypa U KilacCU(pHUKaLUs.
@dusnueckue CBOICTBA MpeeNbHBIX OJHOATOMHBIX CHHPTOB. BoJgoponaHble CcBS3U Mexay
MOJIEKYJIaMH CIIUPTOB.

XUMHYECKHE CBOMCTBA: PEaKIIMU 3aMEIleHUs, JeTUIpaTallii, OKUCIEHUs, B3aUMOI€HICTBUE
C OpPraHMYEeCKMMHU W HEOpPraHMYeCKMMHU KuciaoTamu. KadecTBeHHas peakuus Ha OJHOATOMHBIE
cnuptel. JlelcTBHME 3TaHOJIa M METaHOJAa HA OpraHu3M denaoBeka. CHocoObl NOTydeHUs U
MIpUMEHEHHE 0THOATOMHBIX CITUPTOB.

[IpocTeie »dupsl, HOMeHKIaTypa U n3omepus. OcoOeHHOCTH (PU3NYECKUX M XUMHYECKUX
CBOWCTB.

MHoOroaToMHbl€ CHUPTHI — JTUJICHIJIUKOIb W MnLepuH. Pdusnueckue MU XUMHUYECKHE
CBOMCTBAa: pEakUUU 3aMEIEHUs, B3aUMOJEHUCTBUE C OPraHMYECKUMU U HEOPraHUYECKUMU
KHMCJIOTAaMH, KAa4eCTBEHHAsl peaklis Ha MHOIOATOMHBIE CIUPTHL. [Ipedcmasnenue o mexanusme



peakyull Hykieo@uivho2o 3ameujenus. JleictBue Ha opraHu3M denoBeka. CrocoObl MOydeHus: 1
MPUMEHEHHE MHOTOATOMHBIX CIIHUPTOB.

®enon. CTpoeHne MOJEKYIbI, B3AUMHOE BIUSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO spa.
Odusnueckue cpoiictBa (eHosa. OCOOCHHOCTH XHUMHYECKHUX CBOWCTB (eHona. KauecTBeHHBIC
peakiuu Ha ¢enon. ToxkcuyHocTh ¢enoma. CrnocoObl MOMydeHHs] W TNpUMEHEeHHe (eHona.
®denonpopMaibaeruaHas CMoIa.

KapOoHunpHble CcOeAMHEHHUS — albJErHJbl M KETOHBL. ODJIEKTPOHHOE CTPOCHHE
KapOOHHUIIBHOW TpyMIbl. ['OMOJOTHYECKHE psIbl aNbJIETHIOB W KETOHOB, oO0mias ¢opmyna,
M30MepHUst U HOMEHKIIaTypa. PU3nuecKue CBONCTBA allb/IETUIOB U KETOHOB.

XUMUYECKHEe CBOWCTBA aJIbJIETH/IOB U KETOHOB: peakluu NpucoennHenus. Ilpedocmasnenue
0 Mexauusme peaxkyuil HyKieoguibHo2o npucoeourenus. OKUCICHUE aJabJETUI0B, KaUeCTBEHHbBIE
peakuuu Ha anpaerupl. CnocoObl MOTydeHUs U IPUMEHEHHUE albAEeTHI0B U KETOHOB.

OAHOOCHOBHBIE TpeJeibHble KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHUCJIOT. M3omepus u HoMeHKIaTypa. Pu3ndeckue CBOICTBA OJHOOCHOBHBIX
MpeIeIbHBIX KapOOHOBBIX KUCIOT. BogOpoAHbIE CBSI3M MEXKAY MOJIEKYJIaMH KapOOHOBBIX KHCIIOT.

XUMUYEeCKHUEe CBOMCTBAa: KHUCIIOTHBIE CBOMCTBAa, peakuUMsl >STepUPUKALNHM, PEaKLUU C
y4acTHeM YTJIeBOJIOPOJIHOTO paJHKaa.

Oco0eHHOCTH CBOICTB MypaBbUHOW KHUCIIOTHI.

[ToHsATHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOTaX — CIOXKHBIX d3pupax, aneuopuoax,
2A7102eHAHUOPUOAX, AMUOAX, HUMPUTLAX .

Mmuoroo6pa3zue  kKapOOHOBBIX  KHCIOT. (OCOOEHHOCTH  CBOWMCTB  HEMPEIEIbHBIX
U apoMaTU4YeCKUX KapOOHOBBIX KHUCJIOT, AUKApOOHOBBIX KHCJIOT, TMJIPOKCHUKAPOOHOBBIX KHCIIOT.
[IpencraButeny BBICHIMX KapOOHOBBIX KHCJIOT: CTEApUHOBAs, MaJIbMUTHHOBAs, OJECHHOBAS,
JIUHONEe8as1, TUHOIeH08a s KACIOThL. CIOCOOBI MOy4YeHHs U TPUMEHEeHNE KapOOHOBBIX KUCIIOT.

Crnoxuble >¢upbl. I'omonoruueckuii psan, obmias dopmyrna, u3omMepuss 1 HOMEHKIATYpA.
®u3nYecKre 1 XMMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCJIOMN U IIEJTOYHOM Cpejie.

Kupsl. Ctpoenue, pusnueckre U XUMUYECKHE CBOICTBA XHUPOB: THUAPOIU3 B KHUCIOH U
menovHoit cpege. OcoOEHHOCTH CBOWCTB JKHUPOB, COJIEPIKALMX OCTATKU HENpPEIENbHBIX KUPHBIX
KHUCIOT. JKUpbI B IpUpOJIE.

MbITa Kak COJNHM BBICIIMX KapOOHOBBIX KHCIOT, WX Mommiee aeiictBue. [lowsmue o
cunmemuuyeckux morowux cpeocmeax (CMC).

OO6mass xapaxkTtepucTuka yrieBofoB. Kiaccudukamuss yrieBogoB (MOHO-, TU- U
MTOJTUCAXAPH/IBI).

MoHocaxapuasl: TOK03a, GpyKTO3a, 2arakmosa, pubosa, oezoxcupubosa. Oundeckue
CBOMCTBa M HaxoxxJaeHue B mpupone. dortocunres. Onmuyeckas uzomepus. Konvuamo-yenuas
maymomepus Ha npumepe MOAeKybl 2II0KO3bl, npoeKkyuu Xeyopca, a- u f-anomepul 2OKO3bl.

XUMHYECKHE CBOMCTBA TJIFOKO3bI: PEAKLUU C yYaCTHEM CIHUPTOBBIX U aJbJETUIHON TPy,
COUPTOBOE U  MOJIOYHOKHCIOe Opoxkenue. I[IpuMeHenwe TIIOKO3bl, €€ 3HAUYCHHE B
KHU3HEIEATETbHOCTH OpraHU3Ma.

Hucaxapuapl:  caxapo3a, MalbTO3a M Jakmo3d.  BoccTaHaBnuBamoiue U
HEBOCCTaHaBJIMBawoIue Aucaxapuabl. [uaponus nucaxapunoB. Haxoxaenwe B npupoje u
MIPUMEHEHHE.

[Tonucaxapuael: Kpaxmai, IIMKOTeH U 1esono3a. CTpoeHne MakpoMOJIEKYJ Kpaxmala,
TJIMKOTEHA U 1EJUTI0JI03bl. DU3NUecKrue CBOMCTBA KpaxMalia U LEJUIH0I03bl. XUMUUYECKUE CBOMCTBA
Kpaxmaya: TUAPONIN3, KAYeCTBEHHAsl pPeakmus C HOJA0M. XHMHUYECKHE CBOWMCTBA IIEIUTIOJIO3HI:
TUAPONU3, MonydeHne 3(upoB memntono3bl. [loHSATHE 00 HMCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
aleTaTHBIN MIENK).

DKClepUMEHTalIbHbIE METOJIbl M3YyYEHHs BEIIeCTB M UX MPEBpaLICHHUI: pacTBOPUMOCTh
Pa3IUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM, OKHUCIIEHHE STHJIOBOTO CIIUpPTa B
aJbACTHU]l HA PACKAIEHHOW METHOM MPOBOJIOKE, OKUCICHUE ITUIIOBOTO CIUPTA AUXPOMATOM KM
(BO3MOXHO UCIIOJIb30BAHUE BHUACOMATEPUATIOB), KAYECTBEHHBIE pEaKUMU Ha aiabAeruibl (c
ruapokcuaoM nuammuHcepeodpa(l) u rugpoxcunom meau(ll)), peakius riauuepuna ¢ TUAPOKCUAOM



meau(Il), xumuueckue cBOHCTBAa pacTBOpa YKCYCHOM KHCIIOTBL, B3aWMOJEHMCTBHE pacTBOpa
roko3bl ¢ ruapokcunom  menu(Il), B3aummoxeiicTBMe Kpaxmajia C  MOAOM, pEIICHHE
AKCMIEPUMEHTANBHBIX 3a/1a4 1Mo TemMaMm «CrupTsl u (eHnons», «KapOoHoBbie KuciaoThl. ClIOKHBIC
3hUpBI».

A3o0Tcoaep:xaiye opranudyeckue coeannenns (12 v.)

AMWHBI — OpTaHUYECKHE MPOU3BOIHbIE aMMuaka. Kinaccudukarus aMuHOB: anudaTniecKkue
W apoMaTHYeCKHe; MepBUYHBIC, BTOPHUHBIE U TpeTHuyHble. CTpOoeHUE MOJIEKYJ, oOmas gopmyra,
M30MepHs, HOMEHKJIATypa U (U3NYECKHE CBOIMCTBAa. XHUMHUYECKOE CBOWCTBA anH(aTHUYECKUX
AMHHOB: OCHOBHBIE CBOMCTBA, AJIKUJIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMUHOB C a30THUCTOMN
kuciaoToi. Coliv aJIKHIIaMMOHHSI.

AHWINH — MpEeJCTaBUTEIb AMUHOB apomaTudeckoro psiaa. CrpoeHue aHuivHa. B3zanmHoe
BIIMSIHME TPYIII aTOMOB B MoJiekyJie aHminHa. OCOOCHHOCTH XWMHUYECKHX CBOWCTB aHWJIHHA.
KauecTBeHHbIE peaklly HA AHUJIVH.

Crioco0Osl ToTyueHuss U npuMeHeHue anudarnyeckux amMuHoB. [lonmyueHue aHunauHa U3
HUTPOOEH3011a.

AMMHOKHCIIOTEL. Howmenxkmnarypa u H30MepHsl. OtnenbHEIE MpeJICTaBUTENN
0-aMUHOKHUCJIOT: TJIMLIHUH, aJlaHuH, (QeHUIANAHUH, CEPUH, SIYMAMUHOBAS KUCIOMA, TU3UH, YUCTHEUH.
Onmuueckas usomepus amunokuciom: D- u L-amunoxuciomer. ®dusznueckue CcBOMCTBA
AMUHOKHCJIOT. XUMHUYECKHUE CBOMCTBA aMHHOKHCIIOT KaK aM(OTEPHBIX OPTaHUYECKUX COCTMHEHUN,
peakiusi TOJMKOHACHCAIMKM, OO0pa3oBaHUE NENTUAHOW CBs3U. buomorumueckoe 3HAYCHHE
aMHHOKUCJIOT. CHHTE3 ¥ TUAPOJINU3 NENTHU/IOB.

Benku kak nmpupoHbie oauMepsl. [lepBudHas, BTOpUYHas U TPETHYHAS CTPYKTypa OCIIKOB.
XHWMHYECKUE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATY ALK, KAUECTBEHHBIC PEaKIIMKM Ha OCIKH.

Housmue 06 azomcoodepaicawux cemepoyukIudeckux coedunenusx. Ilupumuounosvie u
nypuHosgvle ocHoganus. Hyxkneunogvie Kuciomsi: cocmas, cCmpoenue u Ouoi02uiecKkas poib.

DKCNEepUMEHTAIbHBIE METO/IbI M3yUYCHUS BEIIECTB U MX MPEBPAIICHUI: paCTBOpEHHE OEITKOB
B BOJE, JCHAaTypalus OEIKOB TpH HArpeBaHWM, IIBETHBIC PEAKIMU Ha OCNKH, pelieHue
SKCIIEPUMEHTAIBHBIX 3aJlad 10 TeMaM «A3OTCOJepKalllie OpraHuYecKhe COCIUHEHHUS» |
«Pacno3HaBaHue OPraHUYECKUX COCTUHEHUIN.

BbicokomouiekyJisipabie coeqnHenus (6 4.)

OcCHOBHBIE TOHSTHS XMMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUIH: MOHOMEp, MOJIHMeEp,
CTPYKTYPHOE 3BEHO, CTEIIEHb NOJUMEPU3ALNH, CPEIHS MOJIEKYIApHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJSPHBIX COEJAMHEHUH — TOJIUMMepU3alus M  HOJUKOHJCHCALMSL.
lIpeocmaenenue o cmepeopeyiipHocmu U HAOMOJEKYIAPHOU — CMPYKMype  NOIAUMepos,
3a8UCUMOCTIb CEOUCME NOIUMEPOS OM UX MOLEKVIAPHO20 U HAOMONEKYAAPHO20 CMPOECHUSL.

ITonumepHble Matepuansl. [lnacTMaccesl (MONUATUIIEH, NOJUIIPONWIEH, TOJUBUHWIXIOPU,
HOJUCTUPOJI, MOJIUMETUIMETAKpUIAT, MMOJIUKApOOHATHI, MOJUATHIEHTepedTanar). YTuIu3auus u
nepepabdoTKa IJIacTHKA.

OnacToMephl:  HaTypaJbHbI  KaydyK, CHHTETHYECKHE Kayuyku (OyTaJgueHOBBIH,
XJIOPOIIPEHOBBIH, H30NPEHOBBIN) U cunukonsi. Pe3nHa.

Bosokna: HatypanbpHbIe (XJIONOK, IIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, ale€TaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIllpOH U JIaBCaH).

Ionumepuvl cneyuanvhoeo Hasnauenus (meghiomn, Keiap, 1eKmponposoosuue noaumMepb,
buopasnazaemvle noaumepdl).

DKCrepUMEeHTalIbHbIE METOJIbl M3yUEHHs BEIIeCTB M UX NPEBpPALLlCHUI: O03HAKOMIICHHE C
oOpa3laMyd TPHUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacc, KaydyKoB, pelleHue
SKCIIEPUMEHTAJIBHBIX 337a4 1o TeMe «Pacrmo3HaBaHue MIIacTMacC U BOJIOKOHY.

Pacuérnsble 3anaun.

Haxoxnenne MonekynspHOd (GopMysbl OPraHUuECKOTO COEIMHEHUS M0 MAaCCOBBIM JOJISIM
JIEMEHTOB, BXOJMIIMX B €r0 COCTAaB, HAXOXKICHHE MOJIEKYJISPHONH (POPMyJIbI OpPraHUUYECKOTO



coeanHeHHs Mo Macce (00BEMY) MPOAYKTOB CrOpaHHUs, IO KOJIUYECTBY BeliecTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIMU W/WIM HUCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (OpPMYIIbI
OpraHu4YcCKOro BCHICCTBA Ha OCHOBC €ro XHMHYCCKHUX CBOMCTB HIJIM CIIOCOOOB IMOJIy4YCHUA,
OIIPEJICIICHUE IO BBIXO/a MPOIYKTA PEAKIIMH OT TECOPETHYECKU BO3ZMOYKHOTO.

MexknpeaMeTHble CBA3H

Peann3anus MexXnpeaMETHBIX CBS3€M MpH M3y4eHUM OpraHudeckod xumuu B 10 kiacce
OCYILIECTBIIIETCA Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUH, Tak H
MOHATHIA, TPUHATHIX B OTACIBHBIX IPEeIMETaX eCTECTBEHHO-HAYYHOTO UK.

OO0mue ecTecTBEeHHO-HAYYHBIC TIOHSTHUS: SIBJICHUE, HAYIHBIN (PaKT, TUIIOTE3a, TEOPHsI, 3aKOH,
aHanu3, CHUHTe3, Kiaccu(ukauus, HaOMIOIEHHWEe, U3MEpPEeHHe, OKCIEePUMEHT, MOJEb,
MO/IETTUPOBAHUE.

®dusuka: MaTepusi, aTOM, IEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJIa, JHEPTETUUECKUI YPOBEHB,
BEILIECTBO, TENO, 00BEM, arperaTtHoe COCTOSHUE BEIIeCTBA, (PM3MUYECKUE BEJIUYMHBI, €IUHUIIBI
HU3MEPEHUSs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knetka, opraHusM, sKocucrteMa, Omocdepa, MeTabOIU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIH H TETEpOTPOPHBIA THI MHUTAaHHs, OpoXeHWe, (POTOCUHTE3, IbIXaHHE, OCJIKH,
YTIIEBO/IbI, KHUPbI, HyKJICHHOBBIEC KUCIOTHI, ()ePMEHTHI.

I'eorpadusi: mose3Hble HCKOTIaeMbIE, TOTLIUBO.

TexHomorust: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHATIBHOTO MHUTAHMS, MOIOIINE CPENICTBA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 kaacc

TeopeTnueckue oCHOBbI XuMuu (39 4.)

AtoMm. CocTaB aTOMHBIX sJiep. XUMHYECKHI 3J1IeMeHT. M30TOmEI.

Kopnycxynapuo-6onnosoii  oyanuzm, 0eoticmeennas npupooa daekmpoHna. CTpoeHue
9JIEKTPOHHBIX 000JI0YEK aTOMOB, KBAaHTOBBIE YHCJIAa. DHEPreTHYECKHEe YPOBHM U MOJYpPOBHHU.
Atomubple opOutamn. Krnaccubukanus XMUMHYECKHX JJIE€MEHTOB (s-, p-, d-, f-amemeHTsr).
Pacnipenienennie 37€KTPOHOB IO aTOMHBIM OPOUTANSIM, MPUHYUN MUHUMYMA SHEPUU, NPUHYUN
Ilaynu, npasuno Xynoa. DneKTpOHHbIE KOH(GUTYpallMM aTOMOB AJIEMEHTOB MEPBOrO—4ETBEPTOTO
MEPHOJIOB B OCHOBHOM U BO30YXJAEHHOM COCTOSIHUH, 3JI€KTPOHHBIE KOH(PUTYpaIlMi HOHOB.

llonamue 06  o9mepeuu  uoHU3AYUU, 9Hepeuu  cpoocmea K IIEKMpPOHY.
DNeKTPOOTPULIATETEHOCTD.

Ilepnognueckuit  3akoH u  Ilepuommueckas cucreMa  XMMHMYECKHMX  DJIEMEHTOB
J.M. MenneneeBa. CBsi3p Nepuoanyeckoro 3akoHa M llepmoandeckoil cuUCTeMbl XMMHMUYECKHX
JJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOICTB
XUMHYECKHX DJIEMEHTOB U 00pa3yeMbIX MMM MPOCTBIX M CJIOXKHBIX BEIIECTB MO TpyIIaM H
nepuojaam. 3HaueHue nepuoauueckoro 3akona J[.1. Menzaeneesa.

XumHueckas CBsA3b. BUabl XMMHYECKOM CBS3M: KOBAaJIGHTHAas, MOHHAs, MeTaJInyecKas.
MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U: OOMEHHBIH U JOHOPHO-aKLENTOPHBIA. DHEpPrus U
JuinHa CBsA3H. lIOJIIpHOCTB, HAIPaBIEHHOCTh M HACHIIAEMOCTb KOBAJEHTHOW cBs3u. KparHble
cBs13u. Bonopoanas cBsA3b. MexMOIIEKYIJISIpHBIE B3aUMOIEHCTBUS.

BaneHTHOCTh U BaleHTHBIE BO3MOKHOCTH aTOMOB. [ ubpuousayusi amomHeix opoumaJetl.
CBsi3b 3JEKTPOHHOM CTPYKTYpPbl MOJIEKYJ € HMX T'€OMETPUYECKHMM CTpOEHHUEM (Ha MpuMepe
COEIMHEHUI 2JIEMEHTOB BTOPOr0 MEPUOA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeauHeHusaAx. (CocTtaB  KOMIUIEKCHOTO  HOHa:
KOMIUIEKCOOOpa3oBatenb, Jurauabl. Koopounayuouwnoe uucino. Homenxnamypa KoOMNIeKCHbIX
coeOuHenuti. 3HaUeHNE KOMIUIEKCHBIX coelnHeHul. [IoHsATHE 0 KOOPAMHAIIMOHHON XUMUH.

BemectBa MOJIEKYJISIDPHOTO M HEMOJIEKYJSIPHOTO CTPOCHMS. THIBI KPUCTAINIMYECKUX
pemmeéToK (CTPYKTYp) ¥ CBOMCTBA BEILIECTB.

[TonsiTe o nucnepcHeIX cucrtemax. McTuHHble pacTBOpbl. [Ipedcmagnenue 0 KOMIOUOHBIX



pacmeopax. CrnocoObl BbIPaKEHUS KOHLEHTPAllUM pacTBOPOB: MaccoBasl JO0JS BELIECTBa B
pactBope, MOJisipHas KOHLIEHTpauus. HachlleHHble U HEHACHIIEHHbIE PACTBOPBI, PACTBOPUMOCTb.
Kpucrannoruapartsl.

Knaccudukanus m HOMEHKIATypa HEOPraHUYECKHX BEIIEeCTB. TpHUBHAbHBIC Ha3BaHUS
OTJIEJbHBIX MIPEJCTaBUTEIEH HEOPraHUYECKUX BEIIECTB.

Knaccupukanus XuMHUUECKHX peakiiii B HEOPTaHUYECKOW U OPraHMYeCKOW XUMHH. 3aKOH
COXPaHEHHsI MACChl BELIECTB; 3aKOH COXPAHEHUS W NPEBPAILICHHUS SHEPTHM INPU XUMHYECKHUX
peaknusax. TernoBbie 3Q(HeKThl XUMUYECKUX peaknuil. TepMOXUMUYECKUE YPaBHEHHUS.

CKOpOCTh XUMHUYECKOU peakinu, €€ 3aBUCUMOCTh OT Pa3lnYHbIX (aKkTopoB. ' oMOreHHbIE U
reteporeHHsle peakuuu. Karanus u katanns3aTtopsl.

ObpaTtumble 1 HeOOpaTUMBbIE peakuu. XUMUYECKOe paBHOBecue. Koncmanma xumuyeckozo
pasHosecusi. DaKTOPbl, BIMAIOLIME HAa IMOJOXKEHUE XMMHUYECKOTO paBHOBECHS: TeMIeEpaTypa,
JTaBJICHUE U KOHLEHTpAllM1 BEUIECTB, y4acTBYOIWUX B peakuuu. [Tpunnun Jle Hlatense.

OnektponuTtnueckas nauccouuanus. CuiabHble W cia0ble  ANEKTpodauThl. CTeneHb
nuccounanuu. Monnoe npoussedenue 600bi. Cpena BOJHBIX pacTBOPOB: KUCJIOTHAs, HEUTpalibHas,
nienoyHas. Bogopoaneiii nokasarens (pH) pactBopa. I'maponus coneil. Peakunu nonHoro oOMeHa.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okxkuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. lIpouiecchl OKHUCIEHUS W OCCTaHOBJIEHUA. BaxHeillune OKUCAUTENH U
BOCCTaHOBUTENH. METO1 SJIEKTPOHHOTO OanaHca. DNEKTPOIN3 paCTBOPOB U PACIIIABOB BELIECTB.

OKCIIEpUMEHTAJIbHbIE METOABbl HM3Y4YEHHUs BELIECTB M HUX IPEBPAILCHHUN: pa3JIOKEHUE
IIEPOKCHJa BOJOPOJAa B MPUCYTCTBUM KaTaau3aropa, MOJACIN KPUCTAUIMYECKUX PEIIETOK,
IIPOBE/ICHUE PEaKINil HOHHOrO0 0OMEHA, OTpe/IesIEHNe CPEIbl pACTBOPOB C MOMOIIBIO HHINKATOPOB,
W3y4YeHHE BIIUSHUSA PA3IHYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIHH M TOJIOKEHUE
XUMHUYECKOI'0 PAaBHOBECHS.

Heoprannueckas xumus (54 u.)

[Tonoxenne HemertamoB B [lepuoguueckoil cuUCTeME€  XMMHMYECKUX  JJIEMEHTOB
JI.1. MenneneeBa U OCOOCHHOCTH CTPOCHUS HUX aTOMOB. DU3MYECKHE CBOHWCTBA HEMETAJIOB.
AnnoTtponusi HEMEeTaluIoB (Ha MpuMepe KUCIopoaa, cepsl, pochopa u yriaeponaa).

Bonopon. Ilonyduenue, gusnyeckre U XMMHUYECKHE CBOMCTBA: peaklMH C METaNIaMH H
HeMeTaJlJlaMH1, BOCCTAaHOBUTEJIbHBIE CBOWCTBA. ' uapuael. Tonauenvie s1emenmul.

lanorensl. Haxoxxnenwe B mpupone, crocoObl MoMyuyeHus, (U3NYeCKue MU XHUMUYECKHE
cBoiictBa. [amorenoBomopozsl. Baxneilmme Kuciopoaconep alide COEIUHEHUS TaJlOoTeHOB.
JlaGopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOJIy4eHUs TajJoreHoB. [IpuMeHeHne rajoreHoB U Ux
COCAVHEHUI.

Kucnopoa, o3onH. JlabopaTopHble M NPOMBIIUIEHHBIE CIIOCOOBI IMOJIYYEHUS KHUCIOPOJa.
dusnyecKkue 1 XMMUYECKHE CBONCTBA M IPUMEHEHHE KHUCI0poia U 030HA. OKCHUJIbI U TIEPOKCU/IBL.

Cepa. Haxoxnenue B mpupoje, cnocoObl momy4yeHus,, pu3nueckrue 1 XMuMUIECKUe CBOMCTBA.
CepoBogopon, CyJIb(HIbI. Oxcun cepri(IV), OKCH/]T cepoi(VI). Cepnucras
U CEpHasi KUCJIOTHI U UX conu. OCOOEHHOCTH CBOMCTB cepHOM KUCIOTHL. [IpumeHeHue cepsl U eé
COCVHEHMIA.

A3zot. Haxoxenue B npupojie, CnocoObl NoayueHus, pu3snieckue 1 XMMUIeCKHe CBONWCTBA.
Ammuak, HUTpUAb. OKcHubl a30Ta. A30THCTas M a30THAas KUCJIOTHI M uUX conu. OcobeHHocTH
CBOMCTB a30THOM KHCIIOTHI. [[puMeHEHUE a30Ta ¥ €ro COCTMHCHHM. A30THBIC YI00pCHHUS.

dochop. Haxoxnenwe B mpupoje, CHOCOObI MOJYYCHHS, (PU3MUESCKHE M XUMUYCCKHE
cBoiictBa. @ochuapr u ¢ochun. Oxcunasl docdopa, dochopHas Kucimota u €€ CONH.
Memadghocpoprasn u nupogocgopnas xucromol, gocghopucmasn u gocghoprosamucmas Kuciomsi .
[Ipumenenue docdopa u ero coeaunenuit. DochopHeie yn006peHusl.

Yrinepon, HaxoxaeHWe B mpupoae. AutoTpomHble Moaudukanuu. Duzndeckue wu
XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB, 00Opa3oBaHHbIX yraepoaoMm. Oxcup yraepona(ll), okcun
yraepona(lV), yronbHas kuciota u €€ coiau. AKTUBUPOBAaHHBIN yronb, adcopoyus. Dyanepernsi,
epaghen, yenepoomnvie Hanompyoku. [IpuMeHeHNEe MPOCTHIX BEIIECTB, 00PA30BAHHBIX yTIEPOJIOM, U



€ro COCIMHEHUN.

Kpemnuii. HaxoxxneHue B mpupoje, CIOCOOBI IMOJIy4YeHHUs, (PU3MUYECKHE W XHUMHYECKHE
cBoiictBa. Oxcua kpemuus(IV), kpemHueBast KuciaoTa, cUJIMKaThl. [IpuMeHeHHe KpeMHUs U ero
coeanHeHunil. CTeK0, ero nojayydeHue, BUbl CTEKIIA.

[Tonoxxenne metannoB B Ileprogndeckoil cucteMe XUMMUYECKUX AeMeHTOB. O COOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.

Pacnpocmpanenue xumuueckux s1emMenmog-memanios 6 3eMHOU Kope.

Oobume ¢usnueckue cBoiicTBa MerTanoB. [IpuMeHeHHe MeTasioB B OBITY M TEXHHUKE.
CruiaBbl METaIOB.

DONEeKTPOXUMHUYECKUH Psii HAapsDKeHUH MeTauioB. OO0mume crnocoObl MOTyUYeHUs! METAIOB:
TUAPOMETAJUTYPIHsl, MUPOMETAJUTYPrusi, 3ieKkrpomeTamtyprus. [loHATHE O KOppo3Wum MeETasuioB.
CriocoOblI 3a1UTHI OT KOPPO3UH.

Obmas xapakrtepuctuka MmetauioB IA-rpymmel [lepuonndeckoil cUCTEMBl XUMHUYECKHX
aneMmeHToB. Hatpuil u kanuil: nosnydenue, Qusnueckue U XHMUYECKHE CBONCTBA, NPUMEHEHHE
MPOCTBIX BEUIECTB U UX COCAUHEHUM.

Obmas xapaxrtepuctuka MeramioB IIA-rpynnel Ilepuoanyeckoil cucTeMbl XUMHUYECKHX
9JIEMEHTOB. MarHuii u Kajbpluii: ojlydyeHue, Gu3nyeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHHE
IPOCTHIX BEIIECTB M MX coelrnHeHui. JKECTKOCTh BOABI M cIOCOOLI €€ yCTpaHEHUSI.

AnoMuHUHN: TIONydeHue, (U3NYECKHe W XMMHYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BELIECTBA U €ro coeauHeHuN. Am@oTepHbIE CBOMCTBA OKCHAA M THUIPOKCHAA aTIOMUHUSA,
TUAPOKCOKOMIUIEKCHI aJIFOMUHMSL.

OO6mas xapakrepucTuka MeTaioB noOouHbix noarpynn (b-rpynm) Ilepuonnueckoit
CHUCTEMbI XUMHUUYECKHUX 3JIEMEHTOB.

Ou3nyeckue U XMMHUYECKHE CBOMCTBA Xpoma U ero coenuHeHud. OKCHUABl U TUIPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatel W AUXpOMAThl, UX OKHUCIUTEJIbHBIE CBOWMCTBA.
[lonydeHnne n npuMeHEHNE XpoOMa.

@dusznueckue M XMMHYECKHME CBOMCTBA MapraHiia M €ro CcoeJuHeHHd. BakHeiimwe
coenunenus mapranna(ll), mapranna(IV), mapranua(VI) n mapranua(VII). Ilepmanranar kanus,
€ro OKHMCIIMTEIbHBIE CBOWCTBA.

dusznuecknue U XUMHUECKUE CBOMCTBA keje3a U ero coeauHeHud. OKCUbl, THAPOKCUABI U
conn xene3a(ll) u xenesa(Ill). [lonyuenue u npuMeHeHHE Kene3a U €ro CIUIaBOB.

duznyeckue U XUMHUYECKHE CBOVWICTBA MeIH U €€ coenuHeHui. [lomydyeHne u mpuMeHeHne
MEIU U €€ COCUHEHUN.

[uuk: monyuyeHue, GU3NYECKUE U XUMUUYECKHUE CBOWCTBA. AM(OTEpHBIE CBOIICTBA OKCHA U
TUAPOKCUA IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[pyMeHeHe IMHKa U €ro COeAMHEHUH.

OKClepUMEHTaJIbHbIE METO/IbI U3YUEHMsI BEILECTB U UX MPEBPALLCHUI: n3yyeHue oOpa3LoB
HEMETaJlJIOB, ropeHue cepul, (ocdopa, xeme3a, MarHus B KHUCIOPOJE, HU3YUEHHUE KOJIIEKIUU
«Metannel ¥ CIUIaBbl», B3aUMOJCHCTBUE IIETOYHBIX M IIEJIOYHO3EMEIbHBIX METAJJIOB C BOJOH
(BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA U K€Je3a C pacTBOpaMu
KHUCJIOT U I1eJ0Yeil, KaueCTBEHHbIE PEaKUUMU HAa HEOPraHWYECKUE aHUOHbI, KATUOH BOAOpOAA U
KaTHOHBI METaJUIOB, B3aUMOJECHCTBUE THIPOKCUIOB AJTIOMHUHHUS U LIMHKA C PACTBOPAMM KHCIOT U
LIeJIOYEH, pelIeHUe dKCIEPUMEHTAIBHBIX 3aAad 1o TemaM «[ anorensn, «Cepa u €€ coeTMHEHUS,
«A30T U pocdop U ux coeauHEHUs», «MeTanabl TJIABHBIX NOArpynm», «MeTanasl m1OOOYHBIX
MOATPYIII.

XuMus v KM3Hb (9 4.)

Posb xumun B o6ecrieueHuN yCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA.

[ToHsATHE 0 HAYYHBIX METOAAX MTO3HAHUSA U METOJOJIOTMH HAYYHOI'O MCCIIEIOBAHHUS.

HayuHble TpUHIUIIBI OpraHU3allui XUMHUYECKOTO IPOU3BO/ICTBA. [IpoMBIIIIIeHHBIE CTTOCOOBI
MOJIy4eHHs] Ba)KHEHMIIMX BELIECTB (HA INpUMEpEe MPOU3BOJCTBA aMMHaKa, CEPHOM KHUCIOTHI,
MeTaHoJa). [IpombliieHHBIE CITOCOOBI TOJIYYEHHSI METAJVIOB U CIUIABOB. XMMHYECKOE 3arpsi3HEHUE
OKpY’Kalolllel cpenbl W €ro TMOCIeACTBUA. [Ipobrema nepepabomku omxo008 u NOOOUHbIX



npooykmos. Ponp xuMum B 00€CTICUCHHH SHEPreThdecKkoil OezomacHOCTU. [IpunHyunvl «3enéHou
XUMUUY.

Xumusi U 3710poBbe uenoBeka. JlekapcTBeHHble cpencTBa. l[IpaBuna ucnonb30BaHUSA
JIEKapCTBEHHBIX IpenapatoB. Pojib XUMUU B pa3BUTUU METULIUHBI.

XUMHS THIINA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe N00aBku. Poib xuMum B obecriedyeHUN
MUIIEBON OE30TTaCHOCTH.

Kocmetnueckue u mapdromepubie cpeictBa. beitoBas xumms. [IpaBunma Oe3zomacHOro
WCIIOJIb30BaHUS MTPETapaTOB OBITOBOM XUMHUH B MIOBCEIHEBHON KHU3HU.

XUMUS B CTPOUTEIBCTBE: BAXKHEHUIIINE CTPOUTEIbHBIE MaTepUAIB (LIEMEHT, OETOH).

XuUMHS B CENIbCKOM X03stiicTBe. Oprannyeckre U MUHEpaIbHbIe YI00pEHUsI.

CoBpeMeHHBbIC KOHCTPYKIIMOHHBIE MaTEPHAIIbI, KPACKH, CTEKIIO, KepaMuka. Mamepuaivl 0s
anekmpoHuxu. Hanomexnonoauu.

Pacuérnbie 3amaun.

Pacuérer: maccel BemecTBa niin 00b€Ma ra3oB 0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
uinu 00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MacChl (00BEMA, KOJTMYECTBA BEILIECTBA)
MPOAYKTOB pEaKIUU, €CIM OJHO M3 BEIIECTB HUMEET IpPUMECcH, Macchl (00BbEMa, KOIMYecTBa
BEILECTBA) NPOJAYKTa PEaKLMM, €CIU OJHO W3 BEIIECTB JAHO B BUJAE pacTBOpa C ONPeNelEHHOMN
MacCOBOH J10JIe paCTBOPEHHOIO BEIIECTBA, MACCOBOM J0JU U MOJIIPHON KOHLIEHTPALIUU BEIECTBA
B PacTBOPE, 10JIM BbIX0OJ1a IPOAYKTA PEAKLUUU OT TEOPETUUECKH BO3ZMOKHOTO.

Yuyer padoyeil nporpaMMbl BOCIIMTAHUSA

@opMHUPOBAHUE MPEJCTABICHUI O COBPEMEHHBIX YIpo3ax JJis KU3HU U 370POBbS JIIOJEH, B
TOM 4YHciIe B HHDOpMAaIMOHHON cdepe; HaBBIKOB 0€30MacHOrO0 IOBEIACHHS Ha Joporax, B
Ype3BBIYANHBIX CHUTYallUsAX, COJACHCTBHE (OPMHUPOBAHHIO Yy oOOydarommxcs yOEKIEeHHOCTH B
HE0OX0IMMOCTH BBIOOpA 370pOBOro 00pas3a JKU3HM, O BpeAe YHOTPEeOJEHUs ankoroias u
Ta0AKOKYpEHUs; OCO3HAHUIO HEOOXOAMMOCTH CJE€I0BAaHUS NMPUHIUIY NPEABUICHUS IMOCIEICTBUN
cBoero moeneHus. Co3maHue ycinoBuWid Uisi (GOPMUPOBaHUS y OOYYAIOMIMXCS YCTAHOBKH Ha
CUCTeMaTH4YeCKue 3aHATHS (U3NYECKOM KyJIbTYypOl ¥ CIOPTOM, TOTOBHOCTH K BBIOOpY
WHIUBUAYATbHBIX PEXUMOB JABUTAaTEIbHOW AaKTHMBHOCTM Ha OCHOBE OCO3HAaHHS COOCTBEHHBIX
BO3MOXHOCTEH; I OCO3HAHHOTO OTHOUICHMSI OOydalolMXcs K BBIOOPY HWHAMBHIYAIbHOTO
paluoHa  3[0pPOBOrO  MUTaHUS; AN OBJaJACHUS  OOy4YalOIIUMHCS  COBPEMEHHBIMH
03/I0pPOBUTEILHBIMU TEXHOJOTUSIMH, B TOM YMCJI€ HA OCHOBE HABBIKOB JUYHOW TMTHEHBI, B HEJAX
HEJIONYILIEHNs yNOTPeOIeHNs HApPKOTUYECKUX CPEJICTB U IMCUXOTPOIHBIX BELIECTB, MPOPUIAKTUKU
NH(EKIUOHHBIX 3a0ojeBaHuil. YcioBus Uisi (OPMHUpPOBAaHUS y OOYy4arOIIUXCS CIIOCOOHOCTH
IPOTUBOCTOSATh HETATUBHBIM B OTHOIIEHWU COXPAHEHUSI CBOETO TMCHUXUYECKOTO U (PU3UYECKOrO
310pOBbSl BO3JAEHCTBUSIM COLUAIBHOMN Cpebl, B TOM YUCJIE SKCTPEMUCTCKOTO, TEPPOPUCTUUECKOTO,
KPUMHUHAJIBHOTO M MHOTO JECTPYKTUBHOro Xapakrepa. Oco3HaHHe 0OydYaromUMUCS B3aUMOCBSI3U
3/I0pPOBbSI YEJIOBEKA U 3KOJOTMUECKOI0 COCTOSHUS OKPYIKAIOLIEH ero cpelibl, poJik SKOJIOrMYECKON
KyJbTypbl B 0O€CNEYeHHM JUYHOIO M OOIIECTBEHHOIO 3/10pOBbS; y4acTue OO0yyarolmxcs B
COBMECTHBIX C POJUTENISIMU (3aKOHHBIMU MTPEACTABUTEISIMI) HECOBEPIIEHHOJIETHUX 00yY al0LXCs
BHJIaX NIEATEIBHOCTH, OpraHu3yeMbix Opranusanueid 1 GOopMUPYIOLIHX YKOJIOTUYECKYIO KYIbTYpy
MBILLUIEHUS U TIOBE/ICHHUS.

2. INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA YYEBHOI'O
IHPEAMETA

JIMUHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE PE3yJbTaThl OCBOCHHS MpeaMeTa «XUMHs» OTpaxaroT CHOPMHUPOBAHHOCTDH
OTIbITa TO3HABATENbHON M MPAKTUYECKOM NeATENbHOCTH OOydalolMXcs B MPOIECcCe peaau3aliuu
00pa3oBaTeNbHOM 1eATEIbHOCTH.



JIm4HOCTHBIE pEe3yJIbTaThl OCBOCHHS MpenMeTra «XUMHUS» OTpaxarT CHOPMUPOBAHHOCTH
OTIBITA TTO3HABATEILHON W MPAKTUYECKON IEATeIbHOCTH O0Y4YaroIIMXCsl B IMPOIECCE peaan3aiuu
00pa3oBaTebHON JACATEIIHHOCTH, B TOM YHCJIC B YACTH:

I'pa:xxnaHcKoro BOCIMTAHUA:

OCO3HAaHMsSI 00YYaIOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IMpaB U 00s3aHHOCTEH, YBa)KEHUS K
3aKOHY U MPABOIOPSAKY;

NpeaACTaBJICHHUA O COLHAJBHBIX HOPMAX MW IIpaBWIaX MCEKIMIYHOCTHBIX OTHOILICHUU B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NEATEIBHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
PCUHICHUN y‘le6HBIX 1 ITO3HABATCIIbHBIX 3a/1a4, BBIIIOJIHCHUHN XUMHUUYCCKUX DKCIICPUMCHTOB,

CHOCOOHOCTH MOHUMATEL U MNpUHHUMATb MOTUBBI, HAMCPCHHU, JIOTUKY U aPTYMCHTBI APYTUX
IIpU aHAJIU3C pa3JIMYHbIX BUIOB yqe6H0171 JACATCIIBHOCTH,

ITaTpHOTHYECKOr0 BOCIIUTAHUA:

LIEHHOCTHOI'O OTHOLIEHUS K UCTOPUYECKOMY M HAyYHOMY HACJIEAMIO OTEYECTBEHHON XUMUH;

YB@)XEHUS K IpoliecCy TBOpPUYECTBa B 00JAcCTH TEOPUM U HPAKTUYECKOI'O MPHIIOKEHUS
XUMHH, OCO3HAaHUS TOrO, 4YTO JAaHHbIE HAYKH €CTb pe3yJbTaT AJUTEIbHBIX HaOIIOICHUH,
KPOIIOTIIMBBIX 3KCIIEPUMEHTAIbHBIX ITIOMCKOB, IIOCTOSHHOI'O TPYAa YYEHBIX U IPAKTUKOB;

WHTEpeca M II03HABAaTEIbHBIX MOTMBOB B TIIOJYYEHHMM U IIOCIEIYIOIIEM aHaJN3e
HH(}OPMaLIUU O NEPEOBIX JOCTIXKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUM;

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMSA

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOT0 IIOBEICHMUS;

CIIOCOOHOCTH OLICHWBATh CUTYAllUH, CBA3aHHBIC C XUMUYECKUMHU SIBICHUSAMHU, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

FOTOBHOCTH OIICHUBAaTh CBOE IIOBEJEHUE M TOCTYIKH CBOMX TOBApUIIEH C MO3MIUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YUETOM OCO3HAHMS MOCIEICTBUN OCTYIIKOB;

®opMHUPOBaAHHS KYJIbTYPbI 310POBBSI:

MOHUMAaHMS IICHHOCTEH 340pOBOrO0 W 0e30macHOro oOpasza JKU3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (DPU3MYECKOMY U IICHXUYECKOMY 3I0POBb IO;

coOMroIcHUsT TPaBWII OE€30MacHOTO OOpalIeHHs] ¢ BEIIecTBaMU B OBITY, MOBCEIHEBHOM
KHU3HH, B TPYJOBOH JIEATEILHOCTH,

MOHUMAHHUS IICHHOCTH TPAaBWJI HWHIUBUAYAIBHOTO U KOJUIGKTHUBHOTO 0O€301acHOTO
MOBEJICHUS B CUTYAIIUSX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHMSI TIOCJIEICTBUNA W HENPHSTUS BPEAHBIX NPUBBIYCK (YIOTPEOJICHUS aJIKOTOIIS,
HApKOTHKOB, KypEHHSI);

TpynoBoro BocniuTaHusi:

KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEOBATEIbCKON  J€SATEIBHOCTH,
0OLIECTBEHHO I0JIE3HO, TBOPUYECKOM U APYTUX BUAAX AESITEIbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE Y4yacTHE B pEIIEHUH MPAKTUUECKUX 3aJad COLUAJIbHOU
HanpaBJIeHHOCTH (B paMKax CBOEro Kjiacca, IKOJIbI);

UHTEpeca K MPAaKTHYECKOMY H3YUYEHHIO MPOQGECcCCHil pa3iudHOTO pojaa, B TOM YHCIE Ha
OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUN MO XUMHH;

yBaXXEHUS K TPYLY, JTIOASIM TpyJa U pe3yjbTaTaM TpYyA0BOH IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYyAIBHOU TPAEKTOPUHU 00pa3oBaHus, Oy IyIIeH
npodeccun M peanu3aluyd COOCTBEHHBIX KHU3HEHHBIX IJIAHOB C YYETOM JMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEN K XUMUU, UHTEPECOB U NOTPEOHOCTEN 001IECTBA;

JKOJOTHYEeCKOro BOCTIMTAHMNA:



9KOJIOTHYECKH II€JIECO00pa3HOT0 OTHOLICHUS K MPHUPOJE KaK MCTOYHHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMiie;

MOHUMAHHUS TJI00ATBHOIO XapaKTepa 3KOJOTMYECKHX NpoO0JIeM, BIUSHUS SKOHOMHYECKHX
MPOIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIIBHOM CPEJIbL;

OCO3HAHUSI HEOOXOJMMOCTH HCIIONB30BAHMS JIOCTHIKCHUN XUMHH JIJIsl PELICHUS BOMPOCOB
PalMOHAIBHOTO MPUPOAOTOIb30BAHHUS;

AKTUBHOTO HEMPUATHS JACHCTBHI, MPUHOCSUIMX BpEI OKpYKalolled NpupogHON cpene,
YMEHHSI TIPOTHO3UPOBATh HEOJArOMpHUATHBIE SKOJOTHYECKHE TOCIEACTBUS TPEINPUHUMAESMbI X
JISUCTBUI U MPEJOTBpAIATh UX;

HAJIMYMS PA3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, SKOJIOTMYECKOM KYJIbTYyphl, OIbITA
JEATeIbHOCTH  DKOJOTHMYECKOM  HANpaBIC€HHOCTH, YMEHHUS pPYKOBOJACTBOBATHCS HUMHU B
MMO3HABATEIbHOM, KOMMYHUKATHBHOW M COITMATBHOM MPAKTUKE, CIIOCOOHOCTH M YMEHHsI aKTHBHO
MPOTHUBOCTOSTH UJCOJIOTHH XeMOopoOuu;

LleHHOCTH HAYYHOT0 NO3HAHUS

MHpPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH W
00IIEeCTBEHHON MPAKTUKH;

NOHMMAaHMS CHEIM(PUKN XUMHH KaK HayKd, OCO3HaHUsA €€ poiau B (GopMHpPOBAHUU
pPalMOHATIFHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUH LIEJIOCTHOTO MPEACTaBICHUS 00 OKpY’Kaloliem
MHpE KaK O €JUHCTBE IPUPOJBI U YETIOBEKA, B IO3HAHUU IIPUPOJHBIX 3aKOHOMEPHOCTEHN U pEIICHUN
po0sIeM COXpaHEHUs! IPUPOAHOIO PABHOBECHS;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHHM Ui COBPEMEHHOW LMBUIIM3ALUU:
B €€ TYMaHHCTHYECKOW HAIPaBICHHOCTH W Ba)XKHOW POJIM B CO3JaHMHM HOBOH 0a3bl MaTepUaIbHOM
KYJbTYpbl, B PEIICHUH TTI00ANBbHBIX MPOOIEM YCTONUMBOrO pa3BUTHs YEJIOBEUECTBA — CHIPbEBOM,
SHEPTETUUYECKOM, MUIIECBOM u 9KOJIOTUUECKOMN 0€30I1aCHOCTH,
B Pa3BUTHH MEIUIMHBI, 00ECIEYCHNH YCIOBUI yCHEIHOro TpyAa M IKOJIOTHYEecKH KOM(pOPTHOM
JKM3HH Ka)KI0ro 4YjeHa 00IIecTBa;

€CTECTBEHHO-HAay4YHOM TpPAaMOTHOCTH: TIOHMMaHUSA CYIIHOCTHM METOJOB ITO3HAHMS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh IOJIy4aeMble 3HAHUS JUIS
aHanm3a U 0OBSACHEHHS SIBICHUH OKPY>KaIOIIET0 MUPA U MPOUCXOISIINX B HEM U3MEHEHUH, YMEHUS
JesaTb 00OCHOBAaHHBIE 3aKIIOYEHMSI HA OCHOBE Hay4HBIX (DAKTOB M MMEIOIIMXCS TAHHBIX C LIEJIBIO
MIOJTy4Y€HHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIb30BaTh XUMUUECKUE 3HAHUS ISl pelieHus: mpooieM B
peabHbIX )KU3HEHHBIX CUTyalUsX;

MHTEpeca K TO3HAHUIO, UCCIIEI0BATEIbCKON ACATEIIBHOCTH;

FOTOBHOCTH M CIHOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U CaMOOOpa30BaHUIO, K
aKTUBHOMY I0OJIyYE€HHIO HOBBIX 3HAHUH 110 XMMUU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMY;

UHTEepeca K 0COOEHHOCTSM Tpy/la B Pa3IHuHbIX chepax npodecCHOoHaATBHON AeITeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

Memanpeomemuvie pe3ynrbmamsl OCBOCHHS NPOTPaMMBI 110 XUMHUH Ha YPOBHE CpPEIHETO
o01iero 06pa3oBaHus BKIIOYAIOT:

3HaYMMbIC JUII (OPMHUPOBAHHMS MHPOBO33PEHUS OOYyYAIOUIUXCS MEKIUCIUIUITMHAPHBIC
(MexTpeIMEeTHBIEC) 00IIIeHAYYHBIC MTOHITHS, OTPaKaoIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
crenuGrKy METOJOB IO3HAHMS, HCIIOJIb3YEMbBIX B C€CTCCTBEHHBIX HaykKax (MaTepus, BEILIECTBO,
OHEpTuA, ABJICHUC, MNPOLCCC, CUCTEMA, Hay‘IHI)II;’I q)aKT, MNPUHOMII, THIIOTE3a, 3aKOHOMCEPHOCTD,
3aKOH, TEOpHsl, UCCIIe0BaHNe, HAOII0ICHIE, U3MEPEHHUE, IKCTICPUMEHT U IPyTHE);

YHUBEPCAJIBHEIC yqe6HHe )IeﬁCTBHH (HOSHaBaTeHBHLIC, KOMMYHUWKAaTHUBHBIC, peI‘YJ'ISITI/IBHI)Ie),
obecrneunBaromme GopmMupoBaHue (HyHKIIMOHAIBHOW TPAMOTHOCTH M COIMATBHOW KOMITETEHIIUU
00yyYaloImuXCs;

CcHoCcOOHOCTD O6y‘{aIOH_II/IXC5I HUCIIOJIB30BaTh OCBOCHHBIC MCKIANCIUIIIIMHAPHBIC,
MHUPOBO33PCHYCCKHUEC 3HAHUA W YHUBCPCAJIBLHBLIC y‘leGHLIC HeﬁCTBHH B IIO3HaBaTeJILHON H



COLIMAJIbHOW MTPAKTHKE.

MertanpeagMeTHble  pe3yJbTaThl OTPAXKAlOT OBJIAJICHHE YHHMBEPCAIbHBIMU yUeOHBIMU
I103HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUAMM.

OBnajeHne yHUBEPCAIbHBIMU yU€OHBIMU TIO3HABATEIbHBIMU ICHCTBUSAMMU:

1) 6a30Bble JJOrHYecKHe AeiCTBUS:

CaMOCTOSITENIBHO (OPMYJIMPOBAaTh W aKTyaJIHM3UpOBaTh MpoOJeMy, paccMaTtpuBaTh €€
BCECTOPOHHE;

onpeaciATe HEIHU ACATCIbHOCTH, 3alaBasd IapaMCETpbl M KPUTCpUHM HMX JOCTHIKCHUA,
COOTHOCHUTD PE3YyJIbTAThl ACATCIIBHOCTU C ITOCTABJICHHBIMH LCIIAMHU,

HCIIOJIB30BATh IIPHU OCBOCHHUH 3HAHUN HpI/IéMI)I JJOTUYCECKOI'0O MBIIUICHHUA: BBIACIATH
XAapaKTCPHBIC IIPpHU3HAKHU HOHSITHUU n YCTaHABJIUBATDb nux B3auMMOCB3b, HUCIIOJIb30BaTh
COOTBCTCTBYIOIINC ITOHATHUA IJIA O6"I)$ICH€HI/I$[ OTACIIBHBIX (baKTOB n SIBJIGHI/Iﬁ;

BBI6I/IpaTB OCHOBAaHUA U KPUTCPUUN AT Knaccnquaunn BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

YCTaHaBJIUBATh MPUYNHHO-CJICACTBCHHBIC CBA3HU MCIKIAY U3YyUACMbIMU SABJICHUAMMU,;

CTPOUTH JIOTUYCCKHUE PACCYKICHUS (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBICHHSIX, (HOPMYJIHUPOBATH BHIBOABI U
3aKJTIOYCHUS,

NPUMEHATh B TPOLIECCE MO3HAHUS, UCIOJIb3yEMbIE B XMMHU CHMBOJUYECKHE (3HAKOBHIC)
MO/, TPeo0Pa30BhIBATh MOJEIBHBIC MPEACTABICHUS — XUMUYECKUA 3HAK (CUMBOJI) JJIEMEHTA,
xuMuyeckas (Gopmysia, ypaBHEHHE XUMHUYECKOW peaKkIuu — TNpU PEHICHUH YICOHBIX
IMO3HAaBAaTCJIbHBIX U NPAKTUYCCKHUX 3aaa4, MPUMCEHATbL Ha3BaHHBIC MOACIIbHBIC NPCACTABICHUA TJIA
BbBIABJICHUS XapaKTCPHBIX IMIPU3HAKOB U3YYAaCMbIX BCIICCTB U XUMHUUYCCKUX peaKuHﬁ.

2) 0a30BbIe UCCJIEN0BATEIbCKHUE IEHCTBUA:

BJIJIETh OCHOBAMH METO/IOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopmynupoBaTh €T M 3aJa4d  MCCJCAOBAHHS, HCIOJB30BaTh IOCTABICHHBIC
MU CaMOCTOSATEIHFHO CPOPMYITUPOBAHHBIC BOMPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
Uit GOPMHUPOBAHUS TUIIOTE3BI 10 TIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIQJIETh HAaBBIKAMU CaMOCTOSTEJIBHOIO IUIAHUPOBAHUS M MPOBEACHHS YUYEHHYECKHX
IKCMIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHsI HAOIIONATh 332 XOJOM TMPOIecca, CaMOCTOSITENBHO
MPOTHO3MPOBATh €T0 pe3ysnbTar, (HopmMynIupoBaTh OOOOIIEHHS] W BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HCCIEAOBAHUS, COCTABIISTH OOOCHOBAaHHBIH OTYET O TPOJIETAHHOMN
pabore;

MpuoOpeTaTh OMBIT YYEHHUYECKOM MCCIIENOBATEIBCKOW W TMPOEKTHOM JEeATEIHHOCTH,
MPOSIBIISATE CMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pELICHUS
MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO PAa3IMYHbIX METOJOB ITO3HAHUA.

3) pabora ¢ unpopManueii:

OPUEHTHUPOBATbCS B  PA3IMUYHBIX HMCTOYHMKaX MHGPOpManMM  (HAYYHO-IOIMYJspHas
auTepaTypa XMMHUUECKOIO  COJepXaHHs, CIpaBo4HbIE IMocobusi, pecypchl HHTepHera),
aHAJIM3UPOBATh UHPOPMALMIO PAa3IUYHBIX BUIOB U (OPM MpeAcTaBICHUS, KpUTUYECKHU OLICHUBATH
€€ JI0CTOBEPHOCTh U HEMPOTUBOPEUHBOCTH;

¢bopMynaupoBaTh 3ampoCchl M NPUMEHSTh PaA3IUYHbIE METOJAbI IPH IOHMCKE U OTOOpe
uHpOpMauU, HEOOXOAUMOH JUIsl BBINOIHEHHS yU4EeOHBIX 3a/1a4 ONPEaeIEHHOTO TUIIA;

nproOpeTaTh OMBIT HCMOJIB30BaHUA HMH(OPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH M
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (popMy mpeacTaBieHUs WHGOPMALUU (CXEMBI,
rpaduku, JuarpaMMsl, TaOIHUIIbI, PUCYHKH U JPYTHE);

HCIIOJIB30BAaTh HAay4YHBIM S3bIK B KAaueCTBE CpEJACTBA IpU paboTe ¢ XHUMHUYECKOH
uHpOpMaNMel: MPUMEHATh MEXIpeaAMETHbIE (PU3NUECKUEe U MaTeMaTUYeCKHe) 3HAKH U CHMBOJIBI,
(bopmysl, a0OpeBUATypbI, HOMEHKIATYPY;



HCII0JIb30BaTh 3HAKOBO-CUMBOJJIMUYCCKUC CPEACTBA HAI'TIAAHOCTHU.

OgBnaseHre YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH JICHCTBUAMHU:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOM TEMbl B XOJ€ AHaaora W/WId JAMCKYCCHH,
BBICKA3bIBaTh HUJCH, (OPMYJIMPOBATH CBOM MPEUIOKEHUS OTHOCUTCIBHO  BBITIOJHEHUS
MPETIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMCH pe3yJbTaTOB IMO3HABATCIIBHON JICATCIIBHOCTH, TOJYYECHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMHM TPH BBITOJIHCHUU XUMHYECKOTO IKCIIEPUMEHTA,
MPaKTHYECKOW paboThl MO HMCCIEJOBAHUIO CBOWCTB M3Y4YaeMBIX BELIECTB, pealH3allid y4eOHOTO
MPOEKTA, u (dhopMynHpOBaThH BBIBOJIBI
M0 pe3ysbTaTaM MPOBEASHHBIX UCCIICIOBAHUIN MyTEM COTJIACOBAHUS MO3UIMK B X0J1¢ 00CYKICHUS
1 00MeHa MHEHHUSIMHU.

OBnaseHNne yHUBEPCAIbHBIMU PETYJISATUBHBIMU JEHCTBUAMMU:

CaMOCTOSITEJIBHO IJIAHUPOBATh M OCYILECTBIISTH CBOIO ITO3HABATEIbHYIO J€ATEIBHOCTD,
omnpenenss €€ LeId M 3aJadyd, KOHTPOJIUPOBATH U IO MEpPEe HEOOXOAMMOCTH KOPPEKTUPOBAThH
IpeJ/ularaeéMblif  anropuT™M JEHCTBMH NpHU BBIIOJHEHUHM YYEOHBIX M HCCIEJ0BATENbCKUX 3ajad,
BbIOMpaTh Hambosee 3(h(HEeKTUBHBIN CIIOCOO MX PELICHHs C y4ETOM MOJIyYEHHUS HOBBIX 3HAHUI O
BELIECTBAX U XUMUYECKUX PEAKLUSAX;

OCYILECTBIATE CAMOKOHTPOJIb JAEATEIBHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

IHHPEAMETHBIE PE3YJIbTATHBI

10 kaacc

[IpenmeTHbie pe3yabTaThl 0OCBOEHUS Kypca «OpraHnyeckasi XuMus» OTPaXKaroT:

cpopmuposannocms MPEICTABICHUN: O MECTE U 3HAUEHUU OPraHMYECKON XUMHUU B CHCTEME
€CTECTBEHHBIX HayK U €€ pOJu B 00CCIEYCHUH yCTOWYMBOTO PA3BUTHUS YEIIOBEUYECTBA B PEIICHUH
npoOJIeM SKOJOTUYECKON, PHEPreTUYECKOW W MHIIEeBOW O€30MacHOCTH, B Pa3BUTUU MEIUIIMHEI,
CO3JJaHWM HOBBIX MAaTEpHaJOB, HOBBIX HMCTOYHUKOB SHEPrUU, B OOECHEUEHUU PAIMOHATBLHOTO
MPUPOIONONB30BaHUSA, B (POPMHUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTyphl YEIOBEKa, a TAaKKe
9KOJOTUYECKH 00OCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U IPUPOIHON CpEIE;

BJIaJICHUE CUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas BKIIFOYACT:

OCHOBOIIOJIATAIONINE TOHATHS — XWMHYECKHUH DJIEMEHT, aToM, SIpO H JJICKTPOHHAS
obosouka aroma, s-, p-, d-aTOMHBIE OpOWTaNIM, OCHOBHOE W BO30YXKJAEHHOE COCTOSIHHS aToMa,
rudpuan3anysi aTOMHBIX OpOUTale, WOH, MOJIEKYyJa, BaJEHTHOCTb, 3JIEKTPOOTPHUIATEIILHOCTD,
CTENEHb OKHCIICHHS, XUMHYECKasl CBS3b, MOJIb, MOJISIPHAS. Macca, MOJISIPHBIA 00BEM, YTIEpOIHBII
CKeJleT, PyHKIIMOHAIbHAS TPYIINa, paauKal, CTPYKTypHbIe (OpMYyJibl (pa3BEPHYTHIE, COKPAIIEHHBIE,
CKEJICTHBIE), H30MEepHsl CTPYKTypHass W NPOCTPAHCTBEHHass (TeoMeTpHuecKas, Onmuueckdast),
U30MEpbl, TOMOJIOTUYECKUM psiJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOA- U a30TCOJEpKaliue
OpraHMYeCKHE COEJUHEHUs, MOHOMEp, IOJUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCTMHECHHS;

TeOpuHu, 3akoHbl (mepuonunyeckuid 3akoH (.M. MenneneeBa, TeOpUs  CTPOEHHUS
opranndeckux Bemects A.M. ByTinepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS U
MpEBpalICHUs] PHEPTUU IPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH SI3BIK
XUMUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIME B OCHOBE MOHUMAaHUS IPUUUHHOCTU U CUCTEMHOCTH
XUMHUYCCKHUX SIBJICHUM;

MpEJCTaBICHUS O MEXaHM3Max XHMHUYECKUX pEeakiui, TEePMOIMHAMHYECKUX U
KHHETHYECKUX 3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3AMMHOM BJIUSHUUA aTOMOB U TPYTI aTOMOB B
MoJIeKyJiaX (MHAYKTUBHBIN U Me3oMepHbIi 3¢ dexTs, opuentanTsl | u 11 pona);

(akToOTHUECKHE CBEIEHUS O CBOWCTBaX, COCTaBe, IMONYYCHHH U 0e30macHOM
WCIOJB30BAHUM BAXHEHIIMX OPraHMYECKHUX BEILIECTB B OBITY M MPAKTHUYECKON JAESTENbHOCTU
YelioBeKa, OOIMX HAYYHBIX MPHUHIIMIAX XHMHYECKOTO MPOU3BOACTBA (HAa MPUMEpPE MPOU3BOJICTBA
MeTaHoJ1a, epepadboTku HePTH);



cpopmuposannocms yMeHuil: BbIABIATh XapaKTepHble IPU3HAKU MOHATHH, ycmanagiueamso
UX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS IIPU OMMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COEIUHECHUN;

cpopmuposannocms ymeHu:

HCII0JIb30BaTh XMMHUYECKYIO CUMBOJIUKY JJII COCTABJICHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIEHHBIX U CKEETHBIX ) (POPMYJT OPraHUYECKUX BEIIECTB;

cocmasnsims ypaBHEHUS! XUMUYECKUX PEaKIIUi U PaCKPhIBATh UX CYIIHOCTh: OKUCIUTENIBHO -
BOCCTAHOBHTENIBHBIX PEAKIUil MOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHCa 3THX peakIuid,
peakuuii HOHHOTO OOMeHa MMy TEM COCTaBJICHHS UX MOJHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHHIA;

usecomaeiuéams MOJEIN MOJIEKYJl OpraHMYeCKMX BEIIECTB JUIS WUIIOCTpPAllMM UX
XUMHYECKOT0 U MPOCTPAHCTBEHHOT'O CTPOEHHUS;

chopmuposanHocms ymeHuli: yCTaHABIUBATh MPUHAAIC)KHOCTh U3YUEHHBIX OPTaHUYECKHX
BEILECTB MO0 UX COCTaBY U CTPOEHUIO K OMNpeAeraEHHOMY KiacCy/TpyImie COeAMHEHHUH, dasamb UM
Ha3BaHMs no cuctemarnueckoil HomeHknatype (IUPAC) u npusooums TpuBuanbHble Ha3BaHUS IS
OTHENbHBIX NPEJICTAaBUTENEH OPraHMYEeCKUX BEIIECTB (ITUJIEH, ALETHJIEH, TOJYyOJ, IJHULEpPUH,
STUJICHIJIMKOJb, (peHo, popManabAerui, alueTaabJeru]l, alleTOH, MypaBbUHAs KUCJIOTa, YKCyCHas
KHCJIOTA, CTE€apUHOBAas, OJICMHOBAs, IAaJbMUTHHOBAs KHCIOTHI, IJIMLIMH, aJlaHWH, MalbTo3a,
GbpyKTO3a, aHUIINH, AUBUHUI, U30IIPEH, XJIOPOIIPEH, CTUPOJL U IpYTHe);

cpopmuposannocmsv  ymMeHus OIPENeNsATh BHJ XUMHYECKOM CBSI3M B OPraHUYECKHX
COEIMHEHUIX (KOBaJEHTHAsl U HOHHAS CBS3b, G- U TM-CBSA3b, BOJOPOHAS CBS3b);

cpopmuposannocms ymMeHuss TIPUMEHATh MOJIOXKEHHUSI TEOPUH CTPOEHUS OPTraHMYECKUX
BemectB A.M. ByTiepoBa miisi 0OBSICHEHHMsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa H
CTPOCHHUS;

cpopmuposannocms  ymMeHuti  XapakTepU30BaTh COCTaB, CTPOCHHE, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA TUIMYHBIX IMPEACTABUTENIEH PAa3IMUHBIX KJIaCCOB OPraHUYECKUX BELIECTB:
aJIKaHOB, IMKJIOAJIKAHOB, QJKEHOB, aJKaJUEHOB, aJKWHOB, apOMAaTUYECKUX YIJIEBOJOPOJIOB,
CIUPTOB, aJbJAETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CJIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIUHEHUN U aMHUHOB, aMUHOKHUCIIOT, O€JIKOB, YIJI€BOJOB (MOHO-, M- M IOJIMCAXapHUIOB),
WUIIOCTPUPOBATh IE€HETHMYECKYI0 CBA3b MEXKIYy HUMH YPaBHEHHSMU COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKUUi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

cpopmuposanHocmy  ymeHus TOATBEPKIATb HAa KOHKPETHBIX IpUMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHON CIOCOOHOCTH OpPraHMYECKUX COEIWHEHUH OT KpaTHOCTH M THIa
KOBaJICHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOT'O BIUSHUS aTOMOB U I'PYIII aTOMOB B MOJIEKYJIaX;

cpopmuposannocms  ymenus XapaKTepU30BaTb HCTOYHMKH YIJIEBOJOPOJHOIO  ChIPbS
(HedTh, NPUPOIHBIA Ta3, Yroiyib), CHOCOOBI €ro MNepepadOTKU M MPAKTUYECKOE IMPUMEHEHHE
IIPOJTyKTOB NepepabOTKH;

cpopmuposannocmy BIAJEHUS CHUCTEMOM 3HAaHMM O €CTECTBEHHO-HAyUHBIX METOJax
IIO3HAHUS — HAOJIIOJCHUU, U3MEPEHNUHU, MOJICIUPOBAaHUH, SKCIIEPUMEHTE (PEaIbHOM U MBICICHHOM)
Y YMEHUS IPUMEHATD 3TU 3HAHUS;

cpopmuposannocms ~ yMEHUS — NpUMEHAMb  OCHOBHBIE  ONEPALMU  MBICIHUTEIIBHOM
NEeSTEbHOCTH — aHaJIM3 W CHUHTE3, CpaBHEHHE, O0OOIIEHHME, CHCTEMAaTH3alUIO, BbIIBICHUE
MIPUYUHHO-CIIEJICTBEHHBIX CBSI3€H — AJI U3y4YE€HUsI CBOMCTB BEILECTB U XUMUUECKUX PEaKLUil;

cpopmuposannocmy  yMeHuu:  BBIABIATH ~ B3aUMOCBSI3b  XHMHUYECKHX  3HAHMM
C IOHATUAMU M TPEACTABICHUAMU JPYIMX €CTECTBEHHO-HAy4YHBIX IIPEIMETOB s Oojee
OCO3HAHHOTO TMIOHMMAaHUS CYLUIHOCTH MAaTE€pPUAJIbHOTO €IMHCTBA MHPA, UCHO/b3064Mb CUCTEMHbIE
3HaHMUS O OPraHMYECKOW XMMMM JUId OOBSCHEHUS M IPOTHO3MPOBAHUS SBJICHUH, MMEIOIINX
€CTECTBEHHO-HAYYHYIO PUPOIY;

cpopmuposanHocms  ymeHuti: TPOBOIUTH pacy€Tbl MO XHMMHYECKUM (opmynaam u
ypaBHEHHSIM XUMUYECKUX PEaKIMi ¢ UCTIOJIb30BaHUEM (PU3MYECKUX BEIUUYUH (Macca, 00bEM ra3os,
KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOLIMX BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: pacdEThI 1O
HaXOXKICHUIO XUMHUYECKOH ()OpMyJIbl BEIIECTBA IO M3BECTHBIM MACCOBBIM JOJSAM XHMHUYECKHUX
3JIEMEHTOB, IPOIYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;



cghopmuposanHocmes ymenuti: TPOTHO3UPOBATh, AHAIUZUPOBAMb N OYeHU8AmMsb C TO3ULIUN
9KOJOTHYECKOW O€30IaCHOCTH IOCJICACTBUS OBITOBOM W TNPOM3BOICTBEHHOW JICSITEIBHOCTH
YeJI0BEKa, CBSI3aHHOM C TepepabOTKOM BEILIECTB, UCNOIb308aNb TIONYYCHHBIC 3HAHUS ISl IPUHSTHS
IPAaMOTHBIX PEUICHUI TPOOIEM B CUTYAIMAX, CBSI3aHHBIX C XUMUEH;

cghopmuposanHocms ymeHull: CaMOCTOSTEIbHO IUJIAHUPOBATh M MPOBOJIUTH XUMHUYECKUMA
IKCIIEPUMEHT (TIOJIyYEHHE U M3YYEHUE CBONCTB OPTaHUYECKUX BEIIECTB, KAUECTBECHHBIC PEAKIIMH
YIJIEBOJOPOJOB PA3JIUYHBIX KJIACCOB M KUCIOPOACOAEPKAIMX OPraHUYECKUX BEIIECTB, PEIICHUE
SKCIIEPUMEHTATBHBIX 3aJ1ad MO PacO3HABAaHUIO OPTaHUYECKUX BEIIECTB) C COOJIOJCHUEM ITpaBUII
0e30macHOTO 00paIIeHus C BEIeCTBAaMH U J1a00paTOpHBIM 000pyAOBaHUEM, (opMyIUposams NEb
HCCIIeIOBAHUS, Npedcmaesiams B pa3iudHoON (GopMe pe3yabTaThl SKCIEPUMEHTA, AHAIUIUPOBAMb T
OoYeHUu8amsv UX 10CTOBEPHOCTD;

chopmMupoBanHoOCms yMeHul:

coONMOIaTh TMpaBUiia DKOJIOTHYECKH IIEIECO00pa3HOTO TMOBEICHUS B OBITY M TPYJAOBOM
NEATEIBHOCTH B LENAX COXPAHEHUSI CBOETO 3/I0POBbS, OKpPYXKAIOIIEW MPUPOJHON Cpeabl u
JTOCTHKEHHS €€ YCTOWYUBOTO Pa3BUTHUS,

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JCHCTBUS HA KUBBIE OPTaHU3MBI OMpPEACTEHHBIX
OpTaHUYECKHUX BEIIECTB, MOHMMAas cMbici nmokaszatens [T/1K;

aHaJIM3UPOBATH 11e71€C000Pa3HOCTh MPUMEHEHHUS OpPTaHUYECKHUX BCILICCTB B
MPOMBIIUICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHHSI PUCK-TI0JIb3a;

cghopmuposanHocms  yMeHuli: OCYIIECTBISTH LEJICHANPABICHHBIH TOUCK XHUMHUYECKOU
nH(pOpMallM¥ B pa3IMYHbIX MCTOYHUKAX (HaydHass M YydyeOHO-HayuyHas JMTEpaTypa, CpeICTBa
MaccoBoi wuH(popManuu, HWHTEpHET u Apyrue), KPUTHUYECKU AHAAUUPOBAMb XUMHYECKYIO
nHpopManuw, nepepabamvieams €€ U UCNOIL306aMb B COOTBETCTBUU C IMOCTABIICHHOW Y4eOHOM
3a1aveil.

11 knace

[IpenmeTHbIe pe3ynbTaThl 0OCBOECHUA Kypca «O01as 1 HeopraHudeckasi XUMHsD) OTPaKaroT:

c(OpPMHPOBAHHOCTD MPECTABICHUI:

0 MaTepHAIBHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX U MI03HABAEMOCTH SIBJIEHUN IPUPOJBI, O
MECTE U 3HaYEHUM XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK M €€ pojii B 00ECIIEUEHUN YCTOWUMBOTO
Pa3BUTHA, B PEIICHUU MPOOJIEM 3KOJOTHYECKOW, SHEPreTUYecKOoW M MUIEBON 0e30macHOCTH, B
Pa3BUTHUH MEIULIMHBI, CO3JaHUU HOBBIX MaTepUasoB, HOBbIX HCTOYHHUKOB 3HEPTHH, B 00eCTICYeHUN
palMOHAJIFHOTO TPHUPOJIONOIL30BaHUA, B (OPMUPOBAHUU MHUPOBO33PEHHS M OOIIEH KyJIbTypbl
YeJIOBEKa, a TaKkKe 3KOJOTUYECKM 0OOCHOBAHHOIO OTHOLIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHOMN
cpene;

c(OpMUPOBAHHOCTbH BJIAJICHUS CUCTEMON XUMUYECKUX 3HAHUN, KOTOpasi BKIIOYAET:

OCHOBOIIOJIAralOUIMe IOHATUA — XWMHUYECKUH D3JEMEHT, aToM, SIpO aToMa, H30TOIIbI,
ANIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aToMHBIE OpOUTAIHN, OCHOBHOE M BO30YKIEHHOE COCTOSHUS
aToma, rudpuan3anus ATOMHBIX opOuTtaneu, WOH, MoJIeKya, BAJICHTHOCTb,
EKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHUS, XMMMYecKas CBs3b (KOBaJIeHTHasl, HOHHasi,
MeTaJlJInYecKasi, BOJOPOAHAs), KpUCTAJJIMYEcKas peléTka, XMMHYEcKas peaklus, pacTBop,
JJIEKTPOJIUTBI, HEIJIEKTPOJIUTBI, SJIEKTPOJUTUYECKAs] JHUCCOLMALHNS, CTENEHb JUCCOLMALNH,
BOJIOPOIHBINM TTOKA3aTelb, OKHUCIUTENb, BOCCTAHOBUTEb, TCTUIOBOHM 3P(HEKT XUMUYECKON PEaKIUH,
CKOPOCTb XUMHUUYECKOU PEaKlH, XUMUYECKOE PAaBHOBECHE;

TEOPUM W 3aKOHBI (TEOPHS 3IEKTPOJIUTUUYECKON IUCCOIMALUU, MEPUOJUYECKHI 3aKOH
JI.W. MenneneeBa, 3aKOH COXpPAaHEHUsS MacChl BEIIECTB, 3aKOH COXPAHEHUS M INPEBPAIICHUS
SHEPTUU MPU XUMHUECKHX PEaKIMsIX, 3aKOH IMOCTOSHCTBA COCTAaBa BEILECTB, 3aKOH JIEHCTBYIOLINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIUYECKHM S3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHMS, JIeXkKalllue B
OCHOBE NOHMMAaHUs MPUYUHHOCTH
U CUCTEMHOCTH XMUMHYECKHX SIBJICHUMH; COBPEMEHHBIE NPEJCTABICHUS O CTPOCHHUU BEILECTBA Ha
aTOMHOM, HOHHO-MOJIEKYJIIPHOM U HAJMOJIEKYJIIPHOM yPOBHSX;

MpeACTaBICHUSI O MEXaHU3Max XHUMHUYECKHMX peakiuil, TepMOAMHAMUYECKUX U



KMHETUYECKUX 3aKOHOMEPHOCTSAX HUX IPOTEKaHUs, O XMMHUYECKOM pPAaBHOBECHH, PacTBOpax M
JUCIIEPCHBIX CUCTEMAX;

(akTomOTMUECKHE CBEIEHUS O CBOWCTBAX, COCTaBe, IMONYYCHHH U 0e30macHOM
HCIIOJIb30BAHUM Ba)KHEUIUX HEOPraHWYECKHX BEUIECTB B OBITY M NPAKTUUYECKOW AESTeNIbHOCTU
4eJI0BeKa, OOIIMX HAYUYHBIX MPUHIUIAX XUMUYECKOT0 MPOU3BOICTBA;

cpopmuposanHocms yMeHull: BBIABIATh XapaKTepHble IPU3HAKU MOHATHH, ycmananueamso
X B3aUMOCBSA3b, UCNOIb3064Mb COOTBETCTBYIOIIME IOHATUS NPHU ONUCAHUM HEOPraHMYECKHUX
BELIECTB U UX NPEBPAILCHUN;

chopmMuposanHoCcmy yMeHus WCIOJIb30BaTh XMUMHUYECKYI0 CUMBOJHUKY JUISI COCTABIICHUS
(dopMys BelIeCTB U ypaBHEHHH XUMHUECKUX peakiuii, cucreMaTnyeckyro HomeHkinarypy (IUPAC)
Y TpUBHAJIbHbBIC HA3BAHUS OT/AEIILHBIX BEIIECTB;

cpopmuposanHocms ymeHus ONPEAETATh BaJCHTHOCTh U CTENEHb OKUCICHUS XUMHYECKUX
JIIEMEHTOB B COEIMHEHHUAX, BHJ XUMHUYECKON CBSI3M (KOBaJICHTHAs, HOHHAs, MeTajuIMuecKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTMYECKOMN PEIIETKH KOHKPETHOT'O BEIIECTBA;

cpopmuposannocms  ymeHusi OOBSICHATH 3aBUCHUMOCTb CBOWCTB BEIIECTB OT BHJA
XUMHYECKON CBSI3U U TUIIA KPUCTAJUIMUECKON pEelETKH, OOMEHHBIH M JOHOPHO-aKIENTOPHBIN
MeXaHHU3MbI 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chopmMupo8aHHoOCmMy YMEHULL:

KJIacCU(UIIMPOBATh: HEOPTraHMYECKHE BEIIECTBA MO MX COCTaBY, XUMUYECKHE PEAKIUH IO
Pa3IMYHBIM MIPU3HAKAM (YUCIY M COCTaBY PEarupyroIIyX BEIIECTB, TEIUIOBOMY 3P (EKTy peakluu,
U3MEHEHHUIO CTENEHEH OKHUCIEHUS 3JIEMEHTOB, 00paTUMOCTH, yUYaCTHIO KaTalu3aTopa U Jpyrue);

CaMOCTOSITENIBHO 6bl10Upamb OCHOBAHUSA U KPUTEPUM JUIS KIACCU(UKALUU H3Y4aeMbIX
BEILIECTB U XUMUYECKHUX PEaKLIUii;

chopmuposanHocms ~ yMeHusi  PacCKpbIBATh CMBICIT MIEPUOIUYECKOTO 3aKOHA
J.. MeHnneneeBa W JAEMOHCTPHUPOBATH €ro  CHUCTEMATHU3HPYIOUIYIO, OOBICHUTCIBHYI H
MIPOTHOCTUYECKYIO (PYHKITUH;

copmMupo8anHoCcms yMeHUlL:

XapakTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB U HOHOB XHMHYECKHX JJIEMEHTOB
nepBoro—4eTBéproro nepuonos Ilepuoanueckoi cucremsl .M. MenaeneeBa, UCIOIb3ysl NOHATUSA
«OHEPTETUYECKUE YPOBHU», «IHEPTETUUYCCKUE TOIYPOBHU», «S-, p-, d-aTOMHBIE OpOHUTAIN,
«OCHOBHOE U BO30YXIEHHOE YHEPTETUUECKUE COCTOSHUS aTOMaY,;

00bACHAMb 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XUMHYECKHX OJJIEMEHTOB U UX
coenuHeHU mno mnepuoaaM W rpynmnam llepmommueckon cucrtembl .M. MeHeneeBa, BaleHTHBIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS X AJIEKTPOHHBIX 000I0YEK;

cghopmuposanHocmey yMeHull. XapakTepu30BaTh (OMUCHIBATh) O0IINE XMMUUYECKHUE CBOMCTBA
BELLIECTB PAa3IMYHbIX KJIACCOB, NOOMEEp#cOams CYIIECTBOBAHHUE T'€HETUUECKOW CBSI3U MEXIy
HEOPraHWYECKMMHU BEUIECTBAMU C TOMOUIbIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUI;

chopmuposanHocms yMeHus pacKpbIBaTh CYITHOCTD:

OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUM IOCPEACTBOM COCTABIECHUS AJIEKTPOHHOTO
OamaHca OSTHX peakluil; peakuuii HOHHOTO oOMeHa NyTEM COCTAaBICHUS HX TMOJHBIX U
COKPAILIEHHBIX NOHHBIX YPABHEHHUIA;

peaKuMii THAPOITN3a;

peakuuii KoMIUIeKcooOpa3oBaHus (Ha MpUMepe TUAPOKCOKOMILIEKCOB IIMHKA U aTIOMUHUSA);

cpopmuposanocms  ymMeHusi OOBIACHATH 3aKOHOMEPHOCTH TPOTEKAHUS XHUMHUYECKHX
peakiuuii ¢ Yy4y€TOM MX DSHEPreTUYECKUX XapaKTepUCTHK, XapaKTep HW3MEHEHUsS CKOpPOCTH
XUMHYECKOH pEeaklUyd B 3aBUCUMOCTH OT Pa3IMYHBIX (aKTOPOB, a TAKKE XapaKTep CMEHICHHS
XUMUYECKOT0 PAaBHOBECHSI O] BIUSHUEM BHEITHUX Bo3aecTBui (mpunnumn Jle [atense);

cpopmuposannocms ymMeHuss XapakTepu3oBaTh XMMHUECKHE PEAKIMH, JIeKaIlie B OCHOBE
MIPOMBIIIUICHHOTO MOJYYSHHS CEPHOU KHCIIOTHI, aMMHUaKa, 00IIME HayYHbIC TIPUHITUITBI XUMUYECKUX
IIPOU3BO/ICTB; L1€JI€CO00Pa3HOCTh NPUMEHEHNSI HEOPIraHUYECKUX BEUIECTB B IPOMBIIIJIEHHOCTU U B
OBITY C TOYKHU 3PEHUSI COOTHOIICHHUS PUCK-TI0NIb3a;

cghopmuposanHocme BIAJICHUS] CUCTEMOW 3HAHUM O METO/IaX HAyYHOTO MO3HAHUS SBJICHHUI



IpHUPOJIBI — HAOIIOACHUE, N3MEPEHHE, MOJICIIUPOBAHNE, YKCIIEPUMEHT (pEaIbHBId U MBICIICHHBIN),
UCIIOJI3YEeMbIX B €CTECTBEHHBIX HAYKaX, YMEHHUSI NpUMeHAMb dTH 3HAHUS TPU SKCIIEPUMEHTAIBHOM
WCCJIEIOBAHUU BEIECTB U JJIsl OOBSICHEHHS] XMMHUUYECKUX SBIICHUN, UMEIOIIUX MECTO B MPHUPOJIE,
MPaKTUYECKOW AEeSTeTbHOCTH YEeJIOBEKa U B OBCEAHEBHOW KU3HU;

cpopmuposannocms ymeHus BBISBISTh B3aUMOCBS3b XMMUYECKUX 3HAHHUM C MOHATHSAMHU U
MPEJICTABICHUSIMU IPYTHX €CTECTBEHHO-HAYUHBIX MPEIMETOB JUIst 00Jiee OCO3HAHHOTO TTOHUMaHUS
MaTEepUAIBEHOTO €MHCTBA MUPA,

chopmuposaHHocms yMeHUs TPOBOTUTH PACUETHI:

C WCIOJB30BAaHUEM IIOHSATHI «MaccoBas OJIS BEHIECTBA B PAcTBOPE» M «MOJISIpHAs
KOHI[CHTPAIIHS»;

Macchl BellecTBa WJIM 00bEMa raza Mo HM3BECTHOMY KOJIMYECTBY BEIECTBAa, Macce HWIIU
00BEMY OIHOTO U3 YYaCTBYIOIINUX B PEaKIMU BEUIECTB;

TETMJI0BOTO P PEeKTa peaKIui;

3HAYeHHS BOJIOPOJHOTO MOKA3aTeNsl pAaCTBOPOB KHUCIOT M IIEIOYEH C M3BECTHOM CTETIEHBIO
JMCCOINALINY;

Macchl (00bE€Ma, KOJMYecTBa BELIECTBA) MPOJIYKTa pEaKlUu, €CIU OJHO M3 HCXOJHBIX
BELIECTB JIaHO B BUJE PacTBOpa C OMpeAeTIEHHON MacCOBOM J0Jieil pacTBOPEHHOIO BEIIECTBA WIIH
JTaHO B U30BITKE (MMEET MIPUMECH);

JIOJIY BBIXO0/1a POAYKTa PEAKIUH;

00BEMHBIX OTHOIICHUH Ta30B;

cpopmuposanHocms yMeHuli: CaMOCTOSTENIbHO IUIAHMPOBAThb U MPOBOJIUTH XUMHUYECKUI
SKCIEPUMEHT (IIPOBEJICHUE PEaKIUMii MOHHOTO OOMEHa, MOJATBEP)KICHUE KauyeCTBEHHOI'O COCTaBa
HEOPTaHMYECKHUX BEIIECTB, OMpPENEICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIINBI0 MHIUKATOPOB,
W3y4eHHE BIUSHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XHMMHYECKOW pPEaKIUHu, pelIeHUue
HKCMIEPUMEHTANBHBIX 3a7a4 mo TemMaMm «Metamne»y u «Hemeramnb») ¢ coOII0JeHUEM MpaBUII
0e30macHOTO 00paIIeHusI C BENIECTBAMU U JIa0OpaTOPHBIM 000pYI0OBAaHUEM, (opMYIUpPO8ams 1Eb
UCCIeI0BaHUs, npedcmasiims B Pa3nuuHO (opMe pe3yibTaThl SKCIIEPUMEHTA, aHAIU3UPOBAMb U
OYeHUusamy UX JTI0CTOBEPHOCTS;

chopmuposanHocms ymerutl: COONIONATh MPaBHUa MOIb30BAHUS XMUMHUUYECKOW MOCYIOU U
1a00paTOpHBIM 000pyAOBaHHEM, OOpAIEHUs C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSAMH IO
BBINTOJIHEHUIO JTAOOPATOPHBIX XUMUYECKHX OMBITOB, SKOJIOTMYECKH [E1eCO00pa3HOro MOBEIACHUS B
OBITY U TPYAOBOM JIEATEIBHOCTH B LIETSAX COXPAHEHHUS CBOETO 3/10pPOBbs, OKPY KAIOLIeH MPUPOTHOM
Cpelbl U JOCTIKEHUS e€ YCTOWYMBOTO Pa3BUTHS, 0CO3HABAMb ONMACHOCTh TOKCUYECKOTO EeHCTBUS
Ha JKMBBIE OPTaHU3MbI OIpEAeIEHHBIX HEOPraHMYECKHUX BEIECTB, IMOHUMAs CMBICH IOKa3aTems
MAK;

copMUpoBaHHOCMb  YMEHUL: OCYWeCmEIAmMb YeleHanpasieHnblll NOuUcK XUMHUYECKON
nH(QOpMAllMA B Pa3IUYHBIX HCTOYHUKAX (HaydHas W y4eOHO-HaydHas JHTEpaTypa, CpeicTBa
maccoBoi uHGpopmanuu, WHTEpHET W Jpyrue), KPUTHUECKH aHAIUZUPOBAMb XUMHUYECKYIO
uHbopMaluIo, nepepabamoviéams €€ U UCNOIb306aMb B COOTBETCTBUU C MOCTABICHHOW y4eOHOM
3a1aveil.



3. TEMATHYECKOE NVIAHUPOBAHHUE C YKA3AHHUEM KOJUYECTBA AKAJEMHMYECKHX YACOB, OTBOJAUMBIX HA
OCBOEHHUE KAXJIOM TEMBbI YYEBHOI'O IIPEJMETA WU BO3MOXHOCTH HCIIOJIB30BAHUA 110 3TOU TEME
IJIEKTPOHHBIX (HIUPPOBBIX) OBPA30OBATEJIBHBIX PECYPCOB

10 KUIACC
Ne |Tema Bcero | KP | IIP | IIporpamMmmHoe coaep:kanue OcHOBHBIE BH/BbI DJIeKTPOHHbIE
4acoB AeATeJIbHOCTH (uudposbie)
oOpa3oBaTe/ibHbIE
pecypcsl
TeopeTnueckue 0CHOBbI OpraHnyeckoil xumuu (8 u.)
1 [Ipenmert 1 [Ipenmer u 3HaYeHUE PackppiBaTh cMbICT U3ydaeMbIX | https://resh.edu.ru/subject
OpraHnyecKol XMMUU OpPTraHUYECKOW XMMHUH, MOHATUH (BBIIEIATH UX /lesson/6149/start/170392
2 Teopust XUMHUUYECKOTO 1 MpeACTaBIeHHEe 0 MHOTOOOpa3uu | XapaKTepHbIe MPU3HAKHU) /
CTPOEHHUS OPTraHUYECKUX COECTUHEHUH. Y IPUMEHSATH 3TU MOHITHS IPU
OpraHnYyecKux DJIEKTPOHHOE CTPOCHUE aTOMa ONMCAHUM COCTaBa U CTPOCHUS
coenuHeHui A.M. yIiiepoJia: OCHOBHOE BEIIECTB, JUISI OOBICHCHUS
bytneposa 1 BO30YXIEHHOE COCTOSIHHUSL. OTAETbHBIX ()AaKTOB U SIBICHUH.
3 Bxoanas | 1 BanenTtHble BO3MOXKHOCTH aToMa | PackpbiBaTh CMbICH
KOHTPOJIbHasi padoTa yriepoaa. XuMu4ecKas CBsI3b II0JIOXKEHUH TEOPUU CTPOCHHUS
4 CTpOCHI/Ie aToMa 1 B OPraHMYCCKHUX COCTUHCHUIX. OpraHM4YeCKHUX BCIICCTB https://resh.edu.ru/subject
yriaepojaa Tunel FI/I6pI/IHI/I3aHI/II/I ATOMHBIX A. M. bytneposa u npumMensTh | /lesson/6149/start/170388
5 KJ'IaCCI/I(i)I/IKaHI/ISI 1 Op6HTaHeﬁ yriaeponaa. HX 719 OOBICHEHUS Z
OpraHUYECKHX Mexanu3mbl 00pa3oBaHus 3aBUCHMOCTH CBOMCTB BEIIESCTB
COCIMHEHU KOBAJICHTHOM CBSI3H (OOMEHHBIH OT COCTaBa U CTPOCHHS.
6 OCHOBBI 1 U JOHOPHO-aKIEenTopHbIi). Tumnsr | Mcronb30BaTh XUMHUYECKYIO
HOMEHKJIATy bl MIepEKPbIBAHMS ATOMHBIX CUMBOJIMKY JJISl COCTaBJICHUS
OpraHH4YECKHX opOuTanei: - u T-CBSI3M. MOJIEKYJISIPHBIX
CoeIMHEHn OpnunapHasi, 1BOMHAs U TPOMHASA | U CTPYKTYPHBIX (pa3BEPHYTHIX,
7 30MepHs ¥ ee BHIBI 1 cBsi3b. CriocOOBI pa3pbiBa CBSI3EH | COKPANIEHHBIX, CKEJIETHBIX )
g THIIEL XHMUYECKUX 1 B MOJIEKYJIaX OPraHUYeCKuX (hopMyJ1 OpraHuYECKUX https://academy-
peaKU;I/If/'I B BerecTs. [loHATHE 0 CBOOOIHOM BEIIIECTB. content.myschool.edu.ru/lesso
OpTaHNYECKOI XUMAH pajukane, Hykineoduie Omnpenenars 0qMHapHbIe n/75637222-d397-4b1a-810a-
U DJIEKTPOQHUIIE. W KpaTHbIE XUMHUeCKHe cBsi3u | cc7bcade8alc
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Teopust CTpoeHUsI OPraHUYECKUX
coenuHenuit A. M. bymiieposa

1 COBPEMEHHBIE MPEJICTABICHUS
0 CTPYKTyp€ MOJIEKYJ. 3HaUeHue
TEOPUU CTPOCHMS OPraHUYECKUX
COEMHEHUM.

MonekynsipHble U CTPYKTypHbIE
¢dopmynbl. CTpyKTYpHBIE
(hOopMyJTbI pa3IMYHBIX BUIOB:
pa3sBEpHyTas, COKpallEHHA,
CKEJICTHAsL.

H3zomepus. Bunbl nuzomepuu:

CTPYKTypHasi, IPOCTPAHCTBEHHASI.

DOnekTpoHHbIC 3D DEKTHI

B MOJIEKYJIaX OPTaHUYECKHUX
COeIMHEHUH (MHIYKTUBHBIN

U M€30MEPHBIN 3 PEKThI).
IIpencraBnenue

0 KJaccu(UKAIMKA OPraHIYECKIX
BeulecTB. [TonsaTue

0 (pyHKLMOHAIBHOH rpymIe.
I'omomorusd. ['omonornueckune
PAIBI.

Cucremarnueckass HOMEHKIIATypa
(IUPAC) oprannueckux
COCMHEHHUI U TPUBHAIBHBIC
Ha3BaHUSI OTACIIBHBIX
MpeAcTaBUTENEH.

Oco0eHHOCTH U KITacCH(pUKALIHAS
OpPraHUYEeCKUX peaKInil.
OKucIuTENBHO-
BOCCTAHOBUTEIIbHBIE PEAKITUN

B OPraHMY€CKON XHUMUU.
JlemoHcTpauumn

B OPraHUYCCKUX COCAUHCHUAX.

XapakTepHu3oBaTh POJIb

1 3HaUYE€HUE OPraHuyeCcKon
XUMHH B pEIICHUH TPoOiieM
9KOJIOTMYECKOW M MUIIEBOU
0€30MMacHOCTH, B Pa3BUTUHU

MCIOUIIMHBI, B CO3JaHNHU HOBBIX

MaTepuajoB, B o0ecreueHnn
panMoHAIBLHOTO
MPUPOAOTIONB30BAHUS;
MIOATBEPKIATE €€ CBA3b

C IpYTUMU HayKaMHU.
Hcnonb30BaTh MoieIu
OpraHMYECKHX BEIIECTB s
WUTFOCTPAIH UX
XUMHYECKOTO

Y TIPOCTPAHCTBEHHOTO
CTpOCHUSI.

HaGmronate 1 onuchiBaTh
J€MOHCTPAIIOHHBIC OTIBITHI;
MIPOBOJIUTH U ONHCHIBATH
nabopaTopHbIe

U TIPaKTHYECKUe PabOThI




1. O3HakoMyIeHHE ¢ 0Opa3uaMu
OpraHMYEeCKUX BEILECTB

U MaTepuasaMH Ha UX OCHOBE.
2. OnbITHI 110 TPEBPALICHUIO
OpraHMYECKHX BEIIECTB IIPH
HarpeBaHuu (TJIaBJIEHHE,
oOyTrIMBaHUE U TOPEHHE).
JlabopaTopHbIii ONIBIT
MopenupoBaHue MoJIEKYJI
OpPraHMYecKuX BelecTB

Hroro mo pazgeay

Yraesoaopoasl (35 4.)

9 Anxanbl. CtpoeHue,
u3oMepus,
HOMEHKJIATypa,
IMOJIYUYCHUEC U
dbu3nuecKue CBONCTBA.

10 XHUMHUYECKUE CBOMCTBA
AJIKaHOB.

11 XUMHYECKHE CBOMCTBA
AJIKaHOB

12 IIpakTnyeckas
pabora Ne 1.

Iosyyenune merana
U M3yYEHHe ero
CBOMCTB

13 [HuknoankaHbI

Aunkasbl. ['oMonorudyeckuii psia
aJKaHoB, o01mas hopmyia,
HOMEHKJIATypa U U30MEpHS.
DNeKTpOHHOE

Y IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI alIKaHOB, Sp3-
TUOpHUIN3AIMS ATOMHBIX
opOuTanei yriepoaa, G-CBs3b.
Konghopmepwoi. Duznueckue
CBOICTBA AJIKAHOB.
XUMHYECKHE CBOMCTBA AJIKAHOB:
peakuuu 3aMeIeHHUs,
M30MEpH3aUH, 1eTUIPUPOBAHHS,
IUKJIH3ALAN, THPOIIN3a,
KPEKUHTa, TOPECHHUS.
IIpeocmaenenue o mexanuzme
peaxkyuii paouxkaibHoO20
3ameuyeHus

Haxoxnenue B npupoe.
CriocoObI nmosty4eHus

Y IPUMEHEHHE aJIKaHOB.
[uxnoankansl. O6mas hopmyna,

Bianers nuzyyaeMbeiMu
XUMUYECKUMU MOHATUSMH.
BbIsBIIATE XapaKkTepHbIe
NPU3HAKU TTOHITHH,
YCTaHABIIUBATh UX
B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MTOHSITUS
MIpU ONMKMCAHUH COCTaBa,
CTPOEHHS U NIPEBpaALCHUI
OPTraHUYECKUX COCTUHEHUH.
Hcrnonb30BaTh XUMHUECKYIO
CUMBOJIMKY JJISl COCTaBJICHUS
MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEpHYTOH,
COKpamnI€HHOM, CKEJIETHOM )
(dbopMyn yraeBoaopoIoB.
YcranaBiuBath
MIPUHA/JICKHOCTh
YIJIEBOJIOPOI0B

K ONIIPENEIEHHOMY KJIACCy MO
COCTaBYy U CTPOECHHUIO,
Ha3bIBaTh UX M0 HOMEHKJIATYpe

https://resh.edu.ru/subject
/lesson/6151/start/
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HOMEHKJIaTypa U U30MepHs.
Oco0eHHOCTH CTPOCHUS

Y XUMHYECKHUX CBOIMCTB MaJIbIX
(LMKIOTpONaH, IUKI00yTaH)

¥ OOBIYHBIX (LUKJIONEHTAaH,
LUKJIOTE€KCaH) [IUKJIOAIKAHOB.
CriocoObI mosTy4eHus

U IPUMEHEHUE ITUKI0ATKAHOB.
JdeMmoHcTpanus

@usnuecKkue CBOMCTBA AJIKAHOB
(pacTBOPUMOCTB).
JIaGopaTopHBIii ONBIT

1. MoaenupoBaHue MOJIEKYI
QJIKAHOB M LIUKJIOATKaHOB.
Beruuciaenus

— OIIPEEIICHHE MOJIEKYIISIPHOU
(hOopMyJIBI OPraHUYECKOTO
BEILECTBA [10 MACCOBBIM JI0JISIM
2JIEMEHTOB, BXOSAIIUX B €T0
COCTaB;

— HaX0XJICHUE MOJIEKYJIAPHOU
(hopMyIIBI OPTaHUYECKOTO
coelMHeHus 1o Macce (00bEMY)
IPOAYKTOB CTOPAHHUS;

— pacy4éThl 10 YPABHEHU IO
XHMHYECKOH peakuuu

IUPAC; npuBoauTh
TPUBUAJIbHBIC HA3BAHUS
OT/ICJIbHBIX MPEICTaBUTENCH
YIJIEBOJIOPO/IOB.

OnpenensiTb B XUMHUYECKOU
CBSI3U B MOJICKYJIax
YTJIEBOJIOPOJIOB (KOBaJICHTHAS
HETIOJISIpHAs | MOJIsIpHAasi, C-

1 []-CBSI3b).

[TonTBepxnath HA
KOHKPETHBIX MPUMEPax
XapakTep 3aBUCUMOCTH
PEaKIIMOHHON CITOCOOHOCTH
yIJIEBOJOPOJOB OT KPAaTHOCTH
Y TUTIAa KOBAJICHTHOM CBSI3U (O-
U [J-CBSI3M) U OT B3aUMHOTI'O
BIIUSIHHSI aTOMOB U TPYIIII
aTOMOB B MOJIEKYJIax.
XapakTepu3oBaTh COCTAB,
CTpOEHUE, TPUMEHEHHUE,
¢u3nyeckne U XUMHUYECKHE
CBOMCTBA, BaXKHEUIIINE
CIOCOOBI OTyYEHHS
YIJIE€BOJOPOJIOB,
MIPUHAICKAIUX K PA3TUIHBIM
KJIaccam.

BrISBIIATH reHETUYECKYIO
CBSI3b MEX]Y YIJIEBOJIOPOJAMHU
pPa3IMYHBIX KJIacCOB

Y TIOJITBEPK/IaTh €€ HATU4Iue
YpaBHEHUSIMH
COOTBETCTBYIOIINX
XUMHYECKHUX PEaKIUi

C MCII0JIb30BaHUEM




CTPYKTYPHBIX pOpMyJI
BELIECTB

14

Aunkensl. CTpoeHue,
u3oMepus,
HOMEHKJIaTypa,
dbu3nyeckue cBoiicTBa

15

CrniocoObl nosy4eHus u
pUMEHEHHE AJIKCHOB

16

XUMHYECKHE CBOUCTBA
AJIKEHOB

17

IIpakTHyeckas
padora Ne 2.
IHoay4eHnue 3TnjIeHa
W H3y4eHHE ero
CBOJCTB.

18

AJNKHUHEL. AlleTHIIEH

19

CriocoObI moTy4eHust 1
MPUMEHEHHE AJTKHHOB

20

XMUMHYECKHE CBOUCTBA
AJKUHOB

21

IIpakTuyeckas
padora Ne 3.
IMoaxyuenne
aleTuJIeHa

U M3y4eHHe ero
CBOMCTB

22

Ankanuensl. CTpoeHue
MOJIEKYJI, U30MEPHS,
HOMCHKJIATypa.

23

CriocoObl moy4eHus u
NPUMEHEHHE
AITKANECHOB

24

XUMHYECKHE CBOICTBA
ankanueHoB. Kayuyku.

Aunikenbl. ['oMoorHYecKuid ps
aJIKeHOB, o0mas hopmyia,
HOMEHKJIaTypa. DIEKTPOHHOE

Y IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ aJIKEHOB,
Sp?-rUOpUAN3aIMST AaTOMHBIX
opbuTaneit yrieposa, o-

u [J-cBs3u. CTpyKTypHas

U TeoMeTpuueckas (yuc-mpamc-)
n3zomepusa. Guzndeckue CBOMCTBA
aJIKCHOB.

XUMHYECKHUE CBOMCTBA: pEaKLIU
MIPUCOEAUHECHUS, 3aMEIICHUS B 0~
MOJIOKEHUE MPU JBOMHOM CBS3H,
MOJMMEPU3ALINHT U OKUCIICHHUSI.
Ilpeocmasnenue o mexanuzme
peaxyuu I1eKmpoPUIbHOZO
npucoeounenus. [IpaBuno
MapkoBHaukoBa. KauecTBeHHBIC
peaKIuu Ha IBOWHYIO CBS3b.
CriocoObl mosty4eHus

Y IPUMEHEHHE aJIKEHOB.
Ankanuensl. Kimaccudukarus
aJIKaJAUEHOB (CONPSIKEHHDIE,
W30JIMPOBaHHbIE,
Kymynuposantvle). OCOOEHHOCTH
AIEKTPOHHOTO CTPOCHUS

1 XUMHYECKNX CBOMCTB
COIPSIKEHHBIX TUEHOB,

1,2- u 1,4-npucoeHEHKE.
[Tonumepuzanus COnpsKEHHBIX
nueHoB. CriocoObl Mony4eHus

XapakTepu3oBaTh HCTOUHUKHU
YIJIEBOJIOPOJHOTO CBHIPBS

(HedTh, IPUPOIHBIIL ra3,
YTOJb), CIOCOOBI €T0

nepepadoTKU U IPAKTUYECKOE
IIPUMEHEHHE M0JTy4YaeMbIX IPU

9TOM HPOAYKTOB.

Hcnonn3oBaTh 06meHaqubIe

MCTO/bI ITIO3HAHUS IIPpU
CaMOCTOATCIIbHOM

IUTAHWPOBAHHH, TIPOBEICHUH
¥ ONTUCAaHUH XUMHYECKOTO
JKCHEpUMEHTa (J1abopaTOpHbIE
U IPaKTUYECKHE pabOThI).

CnenoBath npaBuiaM
0e30macHoi paboThI
B J1abopaTopuu mpu

HCIIOJIb30BaHUH XUMHUYECKON
MOCYJIbl U 000pYyI0BaHUS,

a TakXKe MpaBHuiIaM 0OpaIIeHus
C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIHUSAMH BBIIIOJIHEHUS

J'Ia60paTOpHI>IX OITIBITOB

U IPAKTUICCKUX pa60T 10
MMOJIYUYCHUIO U U3YUYCHUIO

OpTraHNYCCKUX BCIICCTB.

IIpencraBnsTe pe3ysbTaThl

SKCIEPUMEHTa B (hopme
3alKiCU YpaBHEHUH

COOTBETCTBYIOIUX PEAKIUI

H OCJIaTh BBIBOJbI HA UX
OCHOBC.

https://resh.edu.ru/subject
/lesson/5412/start/212563
/

https://resh.edu.ru/subject
/lesson/2436/start/

https://resh.edu.ru/subject
/lesson/6152/start/150850
/
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Pe3una

25

O000menue u

cUCTeMAaTH3aIus
3HAHWM II0 TEME
«HenpenenbHsie
YTJ1€BOA0POJIB»

26

Kontpoabnas padora
o TeMe
«¥YTJ1€BOAOPOABI»

Y IPUMEHEHHE aJIKaJIMCHOB.
AskuHbl. ['oMonoru4eckuil psa
aJKWHOB, 001mas popmya,
HOMEHKJIATypa ¥ H30MEPHSL.
DNeKTpOHHOE

Y IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT aJIKUHOB,
Sp-TUOPUAN3AIUS ATOMHBIX
opOuTanei yriepona.
du3znyeckue CBOMCTBA aIKUHOB.
XUMHUYECKHE CBOMCTBA: pEaKLIMU
MPUCOEANMHEHUS, TUMEPU3AIITI
Y TPUMEPHU3ALUU, OKACIICHUSI.
KucnoTHbIe CBOMCTBA aJIKMHOB,
HMEKIIUX KOHIIEBYIO TPOUHYIO
cBs3b. KauecTBeHHBIE peakinu Ha
TPOMHYIO CBS3b.

CriocoObI nosty4eHus

Y IPUMEHEHHE aJTKMHOB.
JdemMoHcTpanumn

1. KauecTBeHHbBIE pEaKIMH HA
HeTpeeNbHbIE YTIIEBO0POAbI
Pa3IUYHBIX KIacCOB
(oOecuBeunBaHre OPOMHOM UITH
HMOJIHOM BOJIbI, pacTBOpa
MepMaHraHaTta Kajius,
B3aHMMO/ICHICTBHE arlcTHIICHA

C TUIPOKCHUJIOM
muammuHcepeopa(l)).

2. O0pas3Iipl IIacTMace

1 Kay4yKOB.

3. Komnexkuun «HedTb»

" «YTOJIbY.

JlaGopaTopHblii ONbIT

[IpoBOANTH BRIUMCICHUS AJIS
OIpeEIeHUs MOJIEKYJIIPHOU
(hOpMyJIIBI OPraHUYECKOTO
BEIECTBA 110 YPAaBHEHUIO
XUMHYECKON PEAKIUHU U 10
MacCOBBIM JOJISIM JIEMEHTOB,
BXOJISIIMX B €r0 COCTaB, IO
Macce (00bEMy) IPOTYKTOB
CrOpaHusl.

CaMocCTOSATENBHO MJIAHUPOBATh
U OCYLIECTBIISATh CBOIO
[103HABATEIbHYIO
JIeATEIbHOCTh; MPUHUMATh
aKTUBHOE y4acTue

B IPYyIIOBON y4eOHOM
JIeATeIbHOCTH

https://resh.edu.ru/subject
/lesson/2064/start/
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MopenupoBaHue MOJIEKYJT
HelpeaeJbHbIX YIJ1eBOJI0POA0B.
Boruuciennst

— OIIpEeJICHHE MOJIEKYIISIPHOU
(bopMyIIBI OPTaHUYECKOTO
BEWIECTBA [0 MACCOBBIM J0JISIM
3JIEMEHTOB, BXOJSIINX B €r0
COCTaB;

— HaXO0XJICHUE MOJIEKYJIIPHOU
(bopMyIIBI OPTaHUYECKOTO
coeMHEHHS 0 Macce (00bEMY)
MPOAYKTOB CTOPaHUS;

— PacyéThl 10 YPABHEHHU IO
XMMHUYECKON peakiuu

27 ApomaTuyeckue
YTJIeBOAOPOIbl. APEHBI

28 HomeHnxiarypa u
M30MepHsi apEHOB

29 du3ndyecKkue CBOMCTBa
ApEHOB

30 | Bensomx

31 CsoiicTBa OeH307a

32 OcobeHHOCTH
XUMHUYECKUX CBOMCTB
CTUpOJIa

33 CrniocoObl noy4eHus u
MPUMEHEHHE
apoOMaTUYECKUX
YIJIEBOJOPOJIOB

34 KontpoabHas padora

1o Teme
«ApomaTtuyeckue
yIJIeBOA0POAbI»

ApomaTudeckue yrieBogopoabl
(apensi). 'omonmoruveckuit psia
apeHoB, oommas popmyia,
HOMEHKJIaTypa U U30MEpPHsL.
DNeKTpOHHOE

U IPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKyYJIbl OeH3oma. [Ipasuno
apomMamuyHoCmu, npumepbsl
apoMamuyeckux coeOuHeHuu.
@u3NYECKUE CBOMCTBA aPEHOB.
Xummndeckrue CBOMCTBa OeH301a
U €ro TOMOJIOTOB: PEAKIINHI
3aMeleHus B 0EH30JbHOM
KOJIBbIIE U YTIIEBOJIOPOIHOM
paauKane, peakuu
MIPUCOEIMHEHUS, OKHCIICHHE
rOMOJIOrOB O€eH3011a.
Ilpeocmaenenue o mexanuzme
peaxyutl 21eKmpopuibHO20
3ameuyeHus.

XapakTepu30BaTh HCTOUHUKH
YIJIEBOJAOPOHOIO ChIPbS
(HedTb, IPUPOIHBIIL ra3,
yTOJIb), CIOCOOBI €ro
nepepadoTKU U MPAKTHYECKOE
MPUMEHEHHE MOJTy4YaeMbIX TPH
3TOM MPOAYKTOB.
Hcnonb3oBaTh o0LICHAYYHBIE
METO/TbI TO3HAHUS TIPU
CaMOCTOSITEIEHOM
TUTAHUPOBAHWH, TIPOBEICHUN

Y ONHCAHUH XUMHYECKOTO
AKCIIEpUMEHTa (J1a00paTOpHBIE
U TIpaKTU4YecKue paboThl).
CrnenoBaTh IpaBujIaM
6e30macHoil paboThI

B J1abopaTopuu npu
WCTOJIb30BAaHUU XUMUYECKOMN
MOCY/IbI U 000PYIOBaHUS,

a TaKk)Ke MpaBWJIaM 00paIIeHHs

https://resh.edu.ru/subject
/lesson/4775/start/150494
/
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[IpencraBnenue 06
OPHUEHTUPYIOLLEM JIEUCTBUU
3aMecTuTeNel B 0EH30JIbHOM
KOJIbLI€ Ha TPUMEPE AJIKHUIBHBIX
paauKanoB, KapOOKCHUITHLHOHN U
TUAPOKCUWIBHOW TPy,
AMUHOTPYTIIBI U HUTPOTPYTIIIBI,
aTOMOB T'aJIOT€HOB.
Oco0eHHOCTH XUMHUYECKUX
CBOMCTB CTUPOJIA.
[Tonmumepuzanus ctupouia.
CriocoObI mosTy4eHus

Y IPUMEHEHHUE apOMaTHUUECKUX
YTJIEBOJIOPOJIOB.
JlaGopaTopHbIii ONBIT
MopnenupoBaHre MOJIEKYJI
apeHOB.

Bouruuciaenus

— OIPEICIIEHUE MOJIEKYIISIPHOM
(bopMyIIBI OPTaHUYECKOTO
BEILIECTBA 10 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOSIIUX B €T0
COCTaB;

— HaXO0XJEHUE MOJIEKYJIIPHOU
(bop-yJIbl OpraHu4ECcKOro
COEIMHEHUS

o macce (00BEMY) MPOAYKTOB
CrOpaHusi;

— PacYéThI MO0 YPABHEHU O
XUMHUYECKON peaknuu

C BEIIECTBaMU B COOTBETCTBUU
C MHCTPYKLUSMH BBIIIOJIHEHUS
71a00paTOPHBIX OIBITOB

Y TIPaKTUYECKUX padoT 1o
MOJIYYEHHUIO U U3YUYEHHUIO
OpraHMYECKHX BEIECTB.
[IpenctaBnsTh pe3yabTaThl
SKCIIEpUMEHTa B (hopme
3aIMCU YPaBHEHUI
COOTBETCTBYIOLIMX PEAKIIUI

U JIeJ1aTh BBIBOJBI HA UX
OCHOBE.

ITpoBOANTH BHIUMCIIEHUS IS
OTIpeIeNIeHUs] MOJIEKYISIPHOM
(hOpMyJIIBI OPraHUYECKOTO
BEILECTBA [10 YPABHEHUIO
XUMUYECKON pEaKkLUH U 110
MacCOBBIM J0JISIM 3JIEMEHTOB,
BXOJAIIMX B €r0 COCTaB, IO
Mmacce (00bEMY) TPOIYKTOB
CrOpaHus.

CaMocTOsATENBHO MJIAHUPOBATH
U OCYIIECTBIISATH CBOIO
[I03HABATENIbHYIO
JIeSATENIbHOCTD; IPUHUMATD
aKTUBHOE y4acTHe

B IpyIIIOBOH y4eOHOI
JIeSITeIbHOCTH

35 [Ipupoaueblii ra3 u
MOy THBIC HEPTIHBIC
rasbl

36 Hedtb u ee

[Ipuponusbiii ras. [lonyTHbie
HedTsaHbIe Ta3bl. HedTh 1 eé
npoucxoxaenue. KameHHbIi
YIoJIb U IPOYKTHI €r0

XapakTepu3oBaTh HCTOUHUKHU
YIJIEBOJAOPOHOTO CHIPbS
(HedTh, IPUPOIHBIIL ra3,
YTOJib), CIOCOOBI €T0

https://resh.edu.ru/subject
/lesson/6148/start/170461
/
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IIPOUCXOXKACHHE

37

CriocoOsbI mepepadoTKH
Hedtn

38

I'eneTuueckas cBA3b
MEXIYy pa3IndHbIMU
KJaccamu
YIJIE€BOJ0OPOIOB

39

Ctpoenue
rajoreHONnpPOU3BOIHBIX
YIJIEBOAOPOJIOB

40

CsoiicTBa
rajoreHONpPOU3BOIHBIX
YTJIEBOJIOPOJIOB

41

B3aumonerictBue
IUTaJI0reHAIKAaHOB
C MAarHueM U LIUHKOM.

42

Hcnonb3oBanne
raJIOreHIIPOU3BOIHBIX
B OBITY, TEXHUKE

U B XUMHUYECKOM
CUHTE3€e

43

Koutpoabnas padora
1o Teme
«YTJ1IeBOAOPOIbI  UX
NPHUPOJAHBbIE
HCTOYHUKH»

nepepaboTKH.

CrniocoObI nepepaboTku He(TH:
MePEerOHKa, KPEKHHT
(TepMHUUECKUH, KATATUTHUECKUIA),
pudopMuHr, nupoiu3. [IpoayKTeI
nepepaboTku HeTH, NX
MIPUMEHEHHE B MPOMBIIIIICHHOCTH
U B OBITY.

['eneTnueckas CBsI3b MEXKIY
Pa3IMYHBIMU KJIacCaMu
YIJIEBOAOPOJIOB.

JdemMoHcTpanun

Komnexkunu «Hedtb» 1 «Yromby.
JIaGopaTopHBbIe ONBITHI

1. O3HakoMyIeHHE ¢ 0Opa3uaMu
IJ1acTMace, Kay4yKoB U PE3HHBI.
2. MonenupoBaHue MOJIEKYJT
apOMaTHUYECKHUX YTJIEBOJOPOJIOB.
Boruucaenus

— OIPECIIEHUE MOJIEKYIISIPHOM
(OopMyJIBI OPTaHUYIECKOTO
BEI[ECTBA 110 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOSIIUX B €T0
COCTaB;

— HaxO0XJICHUE MOJIEKYJISIPHOM
(hopMyJIBI OPraHUYECKOro
coeMHEHMS 10 Macce (00bEMY)
MPOyKTOB CTOPAHUS;

— pacuéThl IO ypaBHEHUIO
XAUMHUYECKOU peakiuu
DIEKTPOHHOE CTPOCHUE
raJIOreHONPOU3BOAHBIX
YIJI€BO0pO10B. Peakuun
3aMelIeHHs] TaJoTeHa Ha

nepepaboTKU U MPAKTHUUECKOE
IIPUMEHEHHE MOJIy4YaeMbIX IPU
3TOM NPOAYKTOB.
Hcnoap3oBath 00IIEHAYYHBIE
METO/Ibl TO3HAHUS NIPU
CaMOCTOSITEIbHOM
TUTAaHUPOBAHUH, TPOBEACHUN

Y ONMCAaHUU XUMHUYECKOTO
JKCIIEpUMEHTa (J1abopaTOpHBbIE
U IpaKTU4YeCKue paboThl).
CrnenoBath npaBuiiam
0e3omacHO# paboThI

B J1abopaTopuu npu
UCII0JIb30BAHUN XUMHYECKON
IOCY /bl U 000pY/10BaHUS,

a TaKkKe IpaBuiIaM 0OpaleHUs
C BEIIECTBaMU B COOTBETCTBUU
C MHCTPYKIHUSAMH BBIIIOJIHEHUS
71a00pATOPHBIX OIBITOB

Y TIPaKTUYECKUX padoT 1o
MOJIYYEHHUIO U U3YUEHHUIO
OpraHMYECKHUX BEIIECTB.
[IpenctaBnsTh pe3yabTaThl
HKCIIEpUMEHTA B (popMe
3aIMCU YPaBHEHUI
COOTBETCTBYIOLIMX PEAKIIUI

U JIeJIaTh BBIBOJBI HA UX
OCHOBE.

ITpoBOIUTH BBIYMCIIEHUS IS
OIpeieNICHUS] MOJIEKYJISIPHOM
(hOpMyJIIBI OPraHUYECKOTO
BEIIIECTBA 110 YPABHEHUIO
XUMHUYECKON peakLUy U 10
MacCOBBIM J0JISIM 3JIEMEHTOB,

https://academy-
content.myschool.edu.ru/lesso
n/c6c5af9a-9645-4604-9834-
59151d566a61

https://resh.edu.ru/subject
/lesson/2064/start/



https://academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://resh.edu.ru/subject/lesson/2064/start/
https://resh.edu.ru/subject/lesson/2064/start/

TUJPOKCOTPYIIILY, HUMPOSPYNNY,
YUAHOSPYNNY, AMUHOCDYNNY .
JelicTBue Ha
raJloreHIIPOU3BOHBIE BOIHOTO

Y CIIUPTOBOTO pacTBOpa IIETOUH.

B3anmoneiicteue
JUTAJIOTCHAIKAHOB C MAarHHEM
W HUHKOM. [lonamue

0 MemanioopeanuyecKux
coedunenusx. Vicrionb3oBaHue
rajJoreHNPOU3BOIHBIX B OBITY,
TEXHUKE U B XUMHYECKOM
CUHTE3E.

JdemMoHcTpanus

®u3n4ecKre CBOMCTBA
YIJIE€BOJIOPOJIOB.
(pacTBOPUMOCTb).
JlaGopaTopHbIii ONIBIT
MopnenupoBaHue MOJIEKYJI
rajgoreHIPOU3BOJHBIX
YIJIE€BOJIOPOJIOB.

Boruuciaenus

— OMpeiesieHuEe MOJIEKYIISIPHON
(bopMyIIBI OPTaHUYECKOTO
BEILIECTBA [10 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOISINX B €T0O
COCTaB;

— Hax0X/1€HUE MOJIEKYIIPHOM
(bopMyIIBI OPTaHUYECKOTO
CoeMHEeHHS 10 Macce (00BEMY)
MPOJAYKTOB CTOPAHMS;

— pac4€Thl 110 yPaBHEHUIO
XUMHYECKON peaKkuu

BXO/ISIIIUX B €T0 COCTAaB, IO
Macce (00bEMyY) MPOIyKTOB
CrOpaHusl.

CamMoCTOATEeNIbHO MIIaHUPOBAThH
U OCYIIECTBIISATH CBOIO
MI03HABATEIbHYIO
NeSITeTbHOCTD; TPUHUMATD
aKTHBHOE y4acTHE

B I'pyIIIOBOH yueOHOI
JeSITeIbHOCTH

HToro no paszaeny

35




Kucaopoaconepxamue opranudeckue coenunenns (41 4.)

44

IIpenenbuble
OJIHOATOMHBIC CIIUPTHI:
COCTaB,
KJIaCCH(UKALIHS 1
WU30MEpPHsl  CIIMPTOB

1

45

dusnueckue cBoiicTBa
CIIUPTOB

46

Bonoponnas cBs3b

47

XMUMHYECKHE CBOUCTBA
CIIUPTOB

48

KauectBenHas peakuus
Ha OJJTHOATOMHBIE
CIIHPTHI

49

CriocoObl moy4eHus u
NPUMEHEHHE
OJIHOATOMHBIX CITUPTOB

50

[TpocTeie a¢upsl

51

MHoroaToMHBIE
CIIHPTHI

52

Denon

53

IIpakTHueckas
padora Ne 4. Pemienue
IKCIEPUMEHTAJbHBIX
3a/1a4 M0 TeMe
«CnupTthl M PeHOJBD)

54

KontpoabHas padora
no rteme «CnupTrsl.
Denon»

[IpenenbHblE OTHOATOMHBIE CITUPTHI.
Ctpoenue Monexyl (Ha npumepe
METaHOJIa U ATAHOJIA).
["'omonoruueckuii psia, oOmas
dbopmya, u3omepusi, HOMCHKIIATYpa,
knaccudukanus. dusndeckue
CBONCTBa ciupToB. Bogoponnas
CBSI3b.

XUMHUYECKUE CBOMCTBA: PEAKIIUI
3aMelleHus, JeTuIpaTaliH,
OKHCIICHUS1, B3aUMOJICIICTBHE

C OpraHU4eCKUMHU

1 HEOPraHUYECKUMHU KHCIOTaMHU.
KauectBenHnas peakius Ha
OJIHOATOMHBIE CITUPTHI.
IIpeocmaenenue o mexanusme
peaxyutl HyK1eopuibHo20
3amewjerus. JIeicTBUE 3TaHONA

Y METAHOJIa Ha OPTaHU3M YEeJI0BEKa.
CriocoObI IOTyYeHHS ¥ IPUMECHEHUE
OJIHOATOMHBIX CITUPTOB.

[IpocTeie 3¢upbl, HOMEHKIATYpa

u nzomepus. OcobeHHocTn
(U3HYECKUX U XUMHUECKUX
CBONCTB.

MHOr0oaToMHbI€ CIUPTHI:
STUJICHTJIUKOJIb U TJIULIEPHH.
PuU3NYECKUE U XUMUYECKHE
CBOMCTBA: pEAKLIMH 3aMEILECHHUS,
B3aUMOJICHCTBUE C OPraHNYECKUMHU
Y HEOPTraHWYECKUMU KUCIOTaMH,
KaueCTBEHHAs peaklys Ha
MHOT0aTOMHBIE CIIUPTHL. JleiicTBrE

PackpsiBaTh cMBICT
U3Yy4aeMbIX MTOHATUI
(BBIIEIATH UX XapaKTepHbIS
MPU3HAKHN) U TPUMEHSTh 3TH
MOHSTHS TIPY OMTUCAHUHT
COCTaBa M CTPOCHUS
BEILECTB, ST OOBSICHEHUS
OTIIETbHBIX (DAaKTOB

1 SIBJICHHH.

Hcnonp30BaTh XUMHUYECKYIO
CHUMBOJIUKY JJIs
COCTaBJICHUS
MOJIEKYJISIPHBIX

U CTPYKTYPHBIX
(pa3BépHyTOH,
cokpamiéHHoi) hopmyn
KHCJIOPOJCOEPIKAIINX
OpTaHUYECKHUX BEIIECTB.
YcranaBauBaTh
MPUHAJIC)KHOCTh
KHCIIOPOIOCOIEPKAIINX
OpTraHUYECKHUX BEIIECTB

K OIIPENEIIEHHOMY KJIacCy
M0 COCTaBY U CTPOCHHUIO,
Ha3bIBATh UX I10
HOMEHKJIaType

IUPAC; npuBoauTh
TPUBUAJIbHBIC HAa3BaHUS
OTJIENIbHBIX MPEeCTaBUTEEH
KHCIIOPOJICOACPIKAIIIX
COEIUHEHUN.
XapakTepu3oBaTh COCTaB,
CTpOEHHUE, IPUMEHEHNE,

https://resh.edu.ru/subject
/lesson/4769/start/150550
/
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/
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Ha opranusm yenoBeka. CrocoOsl
MOJTyYeHUs U IPUMEHEHHE
MHOTOAQTOMHBIX CIIUPTOB.

®enoi. CTpoeHne MOJIEKYJIbI,
B3aMMHOE BIIUSIHUE
TUAPOKCOTPYIIIBI U OEH30JBbHOTO
sapa. PU3n4YecKue CBOMCTBA
¢denona. OcOOEHHOCTH XUMHYECKUX
cBoiicTB penona. KauectBeHHbIE
peakuuu Ha GpeHoa. TOKCUYHOCTD
¢enona. CriocoOb! nOTyUeHUs

U IpUMEHEeHue QeHoa.
®denonpopManbaeruiHas cMoJa.
JdeMoHcTpanun

1. PacTBOpUMOCTH CIIUPTOB B BOJIE.
2. BzaumoencTsue dTaHoia

C HaTpHUEM.

3. OkucieHue 3TUI0BOTO CIIUPTA
TUXPOMATOM Kamus (BO3ZMOXKHO
HCIIOJIb30BaHNE BUAECOMATEPUAIIOB).
JlaGopaTopHbIe ONBITHI

1. Peakuus rivuepuHa

c ruapokcusiom meau(1l).

2. OkucieHue 3TUII0BOIO CIIUpTa

B aJbJIETH] HA PACKaJI€HHON METHOMN
IIPOBOJIOYKE.

Beruuciaenus

— OIIPEEIICHHE MOJIEKYJISIPHOU
(bopMyJIBI OPTaHUYECKOTO BEIIECTBA
10 MAaCCOBBIM JIOJISIM DJIEMEHTOB,
BXOJISIIMX B €r0 COCTaB; [0 Macce
(06BEMY) POAYKTOB CTOPAHUS; IO
KOJIMYECTBY BellleCTBa (Macce,
00BEMY) IPOJAYKTOB PEaKIMK U/UITU

(u3HYecKrue U XUMUYECKHE
CBOMCTBA, Ba)KHCHIIIIIEC
CIOCOOBI TOJTyYEHUS
IpEeACTABUTENEH Pa3IMUHbIX
KJIACCOB
KHCIIOPOJICOACPKAIIIX
COCTMHCHM M BBLISBIISTD
TEHETUYECKYIO CBSI3b MEXKIY
HUMH U TIOATBEPKIATH €€
HaJIUuKle YpaBHEHUAMU
COOTBETCTBYIOIINX
XAMHUYECKUX PEAKLIHI

C MCIIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMyJT
BCIICCTB.

IToaTBepxkaaTh HA
KOHKPETHBIX PUMEpPax
XapakTep 3aBUCUMOCTH
PEaKIMOHHOM CIIOCOOHOCTH
KHCJIOPOJCOEPKAIINX
OpTraHUYEeCKHUX BEIIECTB OT
(YHKITMOHABHBIX TPYIIIT

B COCTaBE€ UX MOJIEKYJI, OT
B3aMMHOTO BIIMSIHUSI aTOMOB
Y TPy aTOMOB

B MOJIEKYJIaXx.

OnuceBaTh COCTAB,
XUMHUYECKOE CTPOCHHE

Y TIPUMEHEHHE KUPOB

Y yTJIEBOJIOB,
XapaKkTepU30BaTh UX
3HAYCHHE JIJIS
KU3HECITSITBHOCTH
OpPraHN3MOB.




HCXOJHBIX BEUIECTB;
— pellieHHe PACYETHBIX 32124 HA
omnpeaeJieHHe 104 BbIX0Aa
NMPOAYKTA peakuuu OT
TeOpPeTUYECKU BO3MOKHOI'0

Oco3HaBaTh ONMACHOCTh
BO3/JECHCTBUS HA KUBBIC
OpTaHU3MBI OTIPEICIEHHBIX
KHCJIOPO/ICOICPIKAIINX
OpraHMYECKHX BEIICCTB

U TIOSICHATH Ha MPUMEpPax
CHOCOObI yMEHBIICHUS

U TIPEIOTBPALICHUS UX
BPEAHOT0 BO3/ICHCTBUS HA
OpraHHU3M YeJIOBeKa.
Hcnons3zoBath
001IeHayYHbIE METOIbI
MIO3HAHUS TIPU
CaMOCTOSITEIbBHOM
IUTAHUPOBAHUH,
MPOBEJICHUU U OMUCAHUH
XUMHUYECKOTO
IKCTIEpUMEHTA
(;mabopaTopHbIe

U TIpaKTU4YeCKHue paboThl).
CnenoBatb npaBuiIam
0e30macHoi paboThI

B 1abopaTopuu mpu
UCIIOJIb30BaHUU
XUMHUYECKON TIOCYIbI

1 000pyIOBaHMUsI, a TAKXKE
npaBuiaM oOpalleHus

C BEIIECTBAMU

B COOTBETCTBUU

C MHCTPYKIUSMU
BBIMIOJTHEHUS 1Ta00PaTOPHBIX
OTIBITOB U TPAKTHYECKHUX
paboT Mo MOJIYYSHUIO

Y M3YYCHHIO OPTaHUYECKHUX




BEILECTB.
[IpencraBasaTe pe3ynbTaThl
JKCIIEpUMEHTa B hopme
3aIMCU YPaBHEHUI
COOTBETCTBYIOILMX PEAKIUI
U JIeJIaTh BBIBOJIBI HA UX
OCHOBE.

[TpoBOIUTH BHIYMCIIEHUS
JUISL OTIpesIeTIeHUs
MOJIEKYJISIpHOI POpMYJIBI
OpPraHNYeCKOro BeIeCTBA
10 YPAaBHEHUIO XUMUYECKOU
pEeaKIyy 1 10 MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOIALIUX
B €I0 COCTaB, a TAKXKE Ha
ofpeJiesieHHE J0JIM BbIXO1a
IPOJIyKTa PEAKIHU OT
TEOPETUUECKU BO3MOKHOTO.
CamocTosATenbHO
MJIaHUPOBATh

U OCYILECTBIISATH CBOIO
MI03HABATENIbHYIO
NeSTeNbHOCTD; TPUHUMATD
aKTUBHOE y4acTHE

B I'PYIIIOBON y4eOHOM

JIESITeIbHOCTH
55 KapOonunbHbie KapOoHuabHbBIE COCTMHEHNUS: Ucnons3oBars https://resh.edu.ru/subject
COETUHEHHS: aJbJACTHIBI K KETOHBI. DJICKTPOHHOE | OOIIEHAYYHBIC METOIbI /lesson/4776/start/150604
aJIbJIEru/Ibl U KETOHBI CTpOCeHHUE KapOOHUIBLHOM I'PYIIIIHL. MO3HAHUS MIPU /
56 DIIEKTPOHHOE I'omonornueckue psbl aIbIErUAOB | CAMOCTOATEIBHOM
CTpOEHHE 1 KETOHOB, o01as popmyia, MJIaHUPOBAHHH,
KapOOHUIILHOM TPYIIIBI W30MEpHS 1 HOMCHKIIATYpa. IIPOBEJICHUY U OTTUCAHHUH
57 | Anbaerunasl 1 KETOHBI: @DusnvecKue CBOMCTBA ANBAETUIOB | XUMHYECKOTO https://resh.edu.ru/subject
CTpOCHUE U KETOHOB. OKCICPUMCHTA /lesson/4776/start/150604
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MOJICKYJI, (pu3nvecKue
CBOICTBA

XUMHUYECKHE CBOMCTBA aJIbJETUIOB
1 KETOHOB (peakuuu
npucoenuHenus). [lpeocmaesnenue
0 MexaHuzme peaxyuii

HYKe0 (hUbHO20 NPUCOeOUHEHUS.
OxuciieHne ajlbJAeTH/I0B,
KaueCTBEHHBIC PEaKI[MU Ha
anbaeruabl. CiocoObl MoxydeHus
Y IPUMEHEHHE aJIbJETH/I0B

U KETOHOB.

OnHOOCHOBHBIE NpeieTIbHbIE
KapOOHOBBIE KUCIIOTHI.
Oco0eHHOCTU CTPOEHUS MOJIEKYJI
KapOOHOBBIX KucIoT. U3oMepus

U HoMeHKJaTypa. duznueckue
CBONMCTBA, BOJIOPO/IHBIE CBSI3H.
XHUMUYECKUE CBOMCTBA: KUCITOTHBIE
CBOICTBa, peakius 3TepupHKaIuy,
peakluu ¢ yyacTueM
YTJIEBOJIOPOJHOTO paIuKana.
IToHsATHE O IPOU3BOAHBIX
KapOOHOBBIX KHCIIOTaX: CIOMKHBIX
adupax, aHeuopuoax,
2a102eHAHeUOPUOax, amuoax,
Humpuaax. OcCOOEHHOCTH CBOMCTB
MYypPaBbHHON KHCIIOTHI.
MHuoroo06pa3ue kapOOHOBBIX KUCIIOT.
Oco0eHHOCTHU CBOICTB
HETpeJeNbHbIX U apOMaTUYECKUX
KapOOHOBBIX KHCIIOT, TUKaPOOHOBBIX
KHUCJIOT, THIPOKCUKapOOHOBBIX
kunoT. [IpencraButenu BeICIINX
KapOOHOBBIX KUCIIOT: CTEapUHOBAA,
NaJbMUTHHOBAsI, OJIEHHOBAs,

(mabopatopHbie

U IPAKTUYECKUE PAOOTHI).
CrnenoBate npaBHiIaM
6e30macHoil paboThI

B 1aboparopuu mpu
UCII0JIb30BaHUHU
XAMHYECKOU MOCYIbI

U 000pyAOBaHUs, a TAKKE
IpaBUIaM oOpalleHUs

C BeILllECTBAMU

B COOTBETCTBUU

C UHCTPYKLUSAMU
BBINOJIHEHUS J1a00paTOPHBIX
OIBITOB U MPAKTUYECKUX
paboT IO MOJIYYCHUIO

U U3YYECHHIO OPraHUYEeCKUX
BELIECTB.

[IpencTaBisTe pe3ybTaThbl
JKCIIepUMEHTa B popme
3aIIUCU YPaBHEHUI
COOTBETCTBYIOLIMX PEaKIUi
Y JIeJIaTh BBIBOJBI HA UX
OCHOBE.

ITpoBOANTH BBIUUCIIEHUS
JUIs OTIpe/ieIeHUs
MOJIEKYJISIPHOI (pOpMyJIBI
OpraHMYECKOro BeLlecTBa
10 YPAaBHEHUIO XUMUYECKOM
PEaKIyH U [0 MaCCOBBIM
JIOJISIM JIEMEHTOB, BXOAIINX
B €r0 COCTaB, a TAKKe Ha
OIpezieieHNe 10 BhIX0/1a
NPOIYKTa peaKiuu OT
TEOPETUYECKU BO3MOYKHOTO.

I~



https://resh.edu.ru/subject/lesson/4776/start/150604/

58

XUMHYECKHE CBOWCTBA
aJIbJIETUI0B U KETOHOB

59

KauecTBeHHBIE
peakIuu Ha
anpaeruapl. CnocoObl
MOJIyYCHUS U
MIPUMEHEHHE

60

KapOoHOBbIE KUCTIOTHI:
CTpOCHHUE,
KJaccupuKanus,
HOMEHKJIATypa.

61

®dusnyecKue cBoicTBa
peACTbHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

62

XMUMHYECKHE CBOMCTBA
KapOOHOBBIX KHCIIOT

63

XUMHYECKHE CBOWCTBA
KapOOHOBBIX KHCIOT

64

[Tonyuenue u
IpUMEHEHHE
KapOOHOBBIX KHUCJIOT

JIUHOIe8As, TUHOIEHO8A s KUCTIOTHI.
CriocoObl oJTy4eHUs U IPUMEHEHUE
KapOOHOBBIX KUCIIOT.

CaMOCTOSTEIBHO
IUTAHUPOBATh

U OCYILECTBIISITH CBOIO
MO3HABATEJIHHYIO
NEATEITbHOCTD; IPUHUMATh
AKTUBHOE Y4YaCTHE

B TPYMNIIOBON y4eOHOM
JEATCITbHOCTH

https://resh.edu.ru/subject
/lesson/4776/start/150604
/

https://resh.edu.ru/subject
/lesson/2065/start/

65

KonTpoabHnas padora
I10 TEME «A.]II)IIGFHIII)I.
KapOonoBrnie
KHCJIOTBI»

Crnosxubie 3¢upbl. ['oMonorudeckuii
psn, obmiast popmyIia, U3OMEPHS

1 HOMeHKJatypa. Pusnueckue

1 XMMUYECKHE CBOMCTBA (THAPOIIH3

Hcnonb3oBath
001IeHayYHBIC METOIbI
TIO3HAHUS MTPU
CaMOCTOSITCIIEHOM

https://resh.edu.ru/subject
/lesson/2064/start/



https://resh.edu.ru/subject/lesson/4776/start/150604/
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66

CrnosxHble 3upsL:
NOJTyYeHHE, CTPOCHUE,
HOMEHKJIATypa

67

duznueckue n
XHUMHUYECKHE CBOMCTBA
CJIOKHBIX 2(pupoB

68

ITonyuenue u
IIPUMEHEHHE CII0KHBIX

2pupoB

69

Kupsl. Cocras u
CTPOCHUE MOJIEKYI

70

dusnueckue u
XUMHAYECKUE CBOMCTBA
JKUPOB

71

JKupsl B mpupoje

72

Mpeuta u CMC.

73

IIpakTnuyeckas
padora Ne 5. Pemienue
IKCIEPUMEHTAJIBHBIX
3aJa4 1o TeMe
«KapooHnoBbie

KM CJI0ThI. C/10:KHbIE
aupb»

74

O060061IEeHNE U
CHCTEeMaTU3alus
3HAHHUH T10 TEME
«KapOoHoBbIe

B KHCJION W HIEJTOYHOU Cpelie).
XKupsl. Ctpoenue, pusnueckue

Y XMMUYECKHE CBOMCTBA: THIPOIIH3

B KUCJIOH U ILIEJIOYHOM cpeie.
Oco0OeHHOCTH CBOMCTB JKUPOB,
COJIEpIKaIMX OCTATKU HENpeIeTbHbIX
KUPHBIX KACJIOT. KUPBI B IPUPOE.
Mpu14 Kak COJIM BBICIIMX
KapOOHOBBIX KHUCIIOT, UX MOIOIIEE
neuicreue. [louamue

0 CUHMEMUYECKUX MOIOWUX
cpeocmsax (CMC).
JdeMoHcTpannn

1. KauecTBeHHbIE peakuu Ha
anbAEeTU/IbI (C TUAPOKCUIOM
nuammuHcepeopa(l)

u ¢ ruapokcuom meau(Il)).

2. XuMH4Y€eCcKHEe CBOMCTBA pacTBOpa
YKCYCHOM KHUCIIOTHI.

Bobruucienust

— OIIPECIICHUE MOJIEKYIISIPHOU
(OpMyIIBI OPTAHUYECKOTO BEIIECTBA
0 MacCCOBBIM JIOJISIM DJIEMEHTOB,
BXOJSIIIIMX B €0 COCTaB; I10 Macce
(00BEMY) MPOAYKTOB CTOPAHHMS; TTO
KOJIMYECTBY BEILECTBA (Macce,
00BEMY) IPOJYKTOB PEAKIIUI
W/WITA UCXO/IHBIX BEIIECTB;

— pelIeHue pacuETHBIX 3a1a4 Ha
onpeeraeHue 101U BbIXoaa
MPOAYKTA PEAKIIMHU OT TEOPETUUYECKU
BO3MOKHOTO

IUTAHUPOBAHUH,
IIPOBEACHUY U OTIHCAaHUH
XUMHYECKOTO
IKCTIEpUMEHTA
(;mabopaTtopHbie

U MIPaKTUYECKHE PabOTHI).
CnenoBatb npaBuiIam
6e30macHoil paboThI

B 1aboparopuu mpu
UCIIOJIb30BaHUU
XAMHYECKOU MOCYIbI

1 000pyIOBaHMsI, & TAKXKE
npaBuiaM oOpamnieHus

C BEIIeCTBaMU

B COOTBETCTBUU

C MHCTPYKIUSMU
BBIITOJIHEHUS 1TA00PaTOPHBIX
OTIBITOB M MPAKTUIECKHIX
paboT Mo MOJTyYEHUIO

¥ U3YYCHMIO OPraHUYEeCKUX
BELIECTB.

[IpencTaBnsaTh pe3yabTaThl
IKCIIEpUMEHTA B (hopMe
3anMcu ypaBHEHUH
COOTBETCTBYIOIINUX PEaKIIH
U JIeTIaTh BBIBOJIBI HA UX
OCHOBE.

[IpoBOANTE BEIYHCICHHS
TUTSI OTIpEICTICHUS
MOJICKYJISIpPHOH (hOPMYJIBI
OpraHMYECKOro BellecTBa
M0 YPaBHEHHUIO XUMUYECKOM
PEaKIMH U 10 MaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOAAIINX

https://resh.edu.ru/subject
/lesson/2065/start/

https://resh.edu.ru/subject
/lesson/5952/start/150631
/

https://resh.edu.ru/subject
/lesson/2065/start/

https://resh.edu.ru/subject
/lesson/2064/start/
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KHUCJIOTBL. JKUpBL.
CrnosxHble 3¢UpbI»

B €T0 COCTaB, a TAKXKC Ha
OIIpE€ACIICHUC JOJIN BbIXOAa

75 KonTpoabHas padora https://resh.edu.ru/subject
no teme «Kupsbl. /lesson/2064/start/
Caoxublie 3Gupbi»

76 VYTI1eBOIbI, UX COCTAB U OO6mrast xapakTepuCTUKA yTIIeBoI0B. | Mcmonb30BaTh https://resh.edu.ru/subject
KJ1acCH(pUKAIIHS Knaccudukamnus yrieBoaoB (MOHO-, | OOIIEHAYYHBIE METOIbI /lesson/6150/start/150687

77 MoHocaxapuapbl: JTU- U TIOJTUCAXAPHJIBI). MO3HAHUS PU /

IJII0K032a M PpyKTO3a Monocaxapusl: IJIIOK03a, CaMOCTOSITEJIBHOM

78 du3nYecKue CBOMCTRA bpykTO3a, earakmosa, pubosa, MJIAaHUPOBAHUH,
MOHOCAXaPUJIOB oe3okcupubosa. dusndeckue MPOBEJCHUU U OTMCAHUH

79 | XuMpueckne CBONCTBA CBOWCTBA M HAX0XKJCHHE B IPUPOJIC. | XUMUYECKOTO
[IIIOKO3EL dotocuntes. Onmuyeckas IKCIIEPUMEHTA

30 T ——— usomepus. Konvuamo-yennas (;mabopaTopHbIe o) https://resh.edu.ru/subject

maymomepusi Ha npumepe MoeKyavl | M PaKTHIECKUE pabOThI).

81 Aucaxapunpl: caxaposa zmgkos’bz, ipoekuuz Xe)fz)pca, O -y CneI;LOBaTL npaBI/EIaM ;lesson/54 Listart 130712
1 MajbTosa u [J-anomepwl en0Ko3bl. 0e3omacHoi paboThI -

82 [Tonucaxapumsr: XUMHYECKHE CBONCTBA ITIOKO3bI: B 1aboparopuu mpu
KpaxMall, ITHKOTCH 1 C YYaCTHEM CIIUPTOBBIX MCTIOJIB30BAHNH
HCJITIONI03a ¥ aIbIETUIHON IPYIIIL, CIIUPTOBOE XUMHUYECKOM MOCYIbI :

83 | Ceotictsa U MOJIOYUHOKHUCIIOE OpOKEHHE 1 000pYIOBaHUS, & TAKKE https://resh.edu.ru/subject
HOJTNCAXdPUAOB TTI0K03bL. [IpUMeHEeHNE TITFOKO3bI, €€ | TIpaBUiIaM 00paIieHus /lesson/2064/start/

84 Konrpoabnas padora 3HAYCHHUE B )KU3HEIEATEIBHOCTH C BEIECTBAMU https://resh.edu.ru/subject
1o TemMe «YTJeBoAbI» /lesson/2064/start/

opraHu3ma.
Jucaxapuabl: caxapo3a, MajabTo3a

" 1axmo3a. BoccTaHaBIMBarOIINE

M HEBOCCTaHABJIMBAOIINE
nucaxapubl. 'maponus
nucaxapujioB. Haxoxienue

B MIPUPOJIC U TPUMEHEHHE
JTUCaXapHJIOB.

[Tonucaxapupl: Kpaxma, TTUKOTeH
u uemntonosa. CtpoeHue
MaKpOMOJIEKYJI Kpaxmara,

B COOTBETCTBUU
C MHCTPYKLUSAMU
BBINOJIHEHUS 1a00paTOPHBIX
OIBITOB U IIPAKTHUUECKUX
paboT 1o MOJyYSHHIO

Y U3YyUYEHUIO OPraHU4eCKUX
BELIECTB.

[IpencraBasaTe pe3ynbTaThl
JKCIIepUMEHTa B popme
3aIIUCU YPaBHEHUI
COOTBETCTBYIOILIMX PEAKIUI
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[JIMKOT€HA U LIEJUTIOJI03bI.
®u3nyecKre CBOKMCTBa KpaxMalia

Y LEJUTION03bl. XUMUYECKHUE
CBOMCTBA Kpaxmaja (TUIpOIu3,
KaueCTBEHHAas peaklusi ¢ HOJ0M).
XUMHUYECKHUE CBOMCTBA LIEJUTIOIO03bI
(ruapoinu3, mosrydeHue 3pupos
nesttono3sl). [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
areTaTHBIA MIEIK).

JlaGopaTopHbIe ONBITHI

1. B3aumoperiictBue pactsopa
TIII0KO3BI ¢ Trapokcuaom meau(1l).
2. BaumopelictBue kpaxmania

Cc M0JIOM.

Bouruuciaennst

— OIIpPEEIICHUE MOJIEKYIISIPHOU
(hOopMyJITBI OPTaHUYECKOTO BEIIECTBA
IO MacCCOBBIM JIOJISIM DJIEMEHTOB,
BXOJISIIIIMX B €0 COCTaB; 110 Macce
(00BbEMY) IPOAYKTOB CrOpaHUs; IO
KOJIMYECTBY BEIIECTBA

(macce, 00BEMY) IPOIYKTOB
pEeaKLUU U/UIH UCXOTHBIX BEIIECTB;
— peuleHue pacu€THBIX 3a7a4 Ha
ompeeseHue 07U BbIX0aa
MPOJAYKTA PEAKIINHU OT TEOPETUUECKH
BO3MOKHOTO

U JIeTIaTh BBIBOJBI HA UX
OCHOBE.

[IpoBOANTE BHIYHCICHHS
JUISL OTIpEIeIeHUS
MOJIEKYJISIPHOU POpPMYIIBI
OpPraHMYECKOT0 BEIIeCTBA
10 YPABHEHUIO XMMUUYECKON
PEaKIMH U 10 MacCOBBIM
JIOJISIM SJIEMEHTOB, BXOISIINX
B €0 COCTaB, a TaKXKe Ha
oIpeieNIeHe JI0IN BBIX0/1a

Hrtoro no pazneny

41

4

A3oTcoaep:Kaliye OpraHnyecke coeiHHeH!

a1 (12

q.)

85

AMUHBI: CTpOCHUE,

1

AMWHBI — OpraHUYeCcKue

PackppiBaTh CMBICI H3ydYaeMbIX

https://resh.edu.ru/subject

KJ1acCH(UKAIIHS, MPOU3BOHBIE AMMHUAKA. TOHSITHH (BBIACIISTH UX /lesson/4743/start/150742
HOMEHKJIaTypa, Knaccudukanus aMuHOB: XapaKTepHbIe MPU3HAKN) /
MOJTyYeHUE anupaTHIECKNe Y IPUMEHSATH ITH MOHSTHSI IPU



https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/

86

Knaccudukanms
aMUHOB

87

dusnueckue cBoiicTBa
aMWHOB

88

XUMHYECKHE CBOUCTBA
AMHUHOB

89

AHUIMH

90

duznueckue n
XUMHYECKHE CBOMCTBA
aHWJINHA

91

AMMHOKHCIIOTBI:
COCTaB U CTPOCHUC
MOJICKYJI

92

CBolicTBa
aMHHOKHCIIOT, UX
HOMEHKJIaTypa

93

[Tony4yenue u
MIpUMEHEHHE
AMUHOKHCJIOT

94

IIpakTHyeckas
paGota Ne 6. Pemmienne
IKCNEPUMEHTATbHBIX
3aJa4 1o TeMe
«A3oTcoaep:kamme
OpraHnvyeckKmne
coeIMHEeHHUsD

95

IIpakTHuyeckas
padora Ne 7. Pemienue
IKCIEPUMEHTAJTIBLHBIX
3aJ1a4 10 TeMe
«PacnosnaBanue
OpPraHMYecKux
CcOoeIMHEHUI»

Y apoOMaTHYECKHUE; IEPBUYHBIE,
BTOPUYHBIC U TPETUYHEIE.
Crtpoenue mosieky, oormast
dhopmyna, uzomepus,
HOMEHKJIATypa U (pu3ndeckue
CBOMCTBA. XUMHUYECKHE CBOKCTBA
anu@aTu4ecKux aMHHOB:
OCHOBHEIE CBOMCTBA,
aJKUJIMPOBaHUE, B3aUMOJIEHCTBHE
MIEPBUYHBIX AMUHOB C a30TUCTON
kucyiotoil. Coli aJTKUIaMMOHUSL.
AHWINH — IIpEJICTaBUTEIb
aMHUHOB apOMaTHUECKOTO PsJIa.
Crpoenue anunusHa. Bzaumuoe
BJIUSIHME TPYIIIl aTOMOB

B MOJIEKYJIC aHWJIMHA.
Oco6eHHOCTH XMMUYECKHUX
CBOMCTB aHmIMHA. KauecTBeHHbIE
peaKIuu Ha aHWIWH.

Crnioco0bI mosryueHust

Y TIpPUMEHEHHE ann(aTHIecKux
aMuHOB. [lonydyenue anmnuHa u3
HUTpOOEH301a.

AmuHokucnotsl. Homenkiarypa
u uzomepus. OTnenbHbIe
MPEJCTABUTEU (l-AMHUHOKHUCIIOT:
TJIMIUH, aJlaHuH,

Qenunananun, cepun,
2NYMAMUHO8As KUCIOMA , TU3UH,
yucmeun. Onmuueckas uzomepus
AMUHOKUCTIOM.:

D- u L-amunoxucnomol.
®dusnyeckre CBOMCTBa

OTMCAaHHUU COCTaBa U CTPOCHUS
BEILECTB, 111 OOBICHEHHUS
OTIIETBHBIX (DAKTOB U SIBJICHUH.
Hcnonp30BaTh XUMHUUYECKYIO
CUMBOJIMKY JIJI1 COCTaBJIEHUS
MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpamni¢HHoi) hopmyt
a30TCcOJeprKaLINX
OpraHMYECKHX BEIIECTB.
OnpenensTb NPUHAIEHKHOCTD
a30TOCOJIEPKAIINX BEIIECTB

K OIIPENEIEHHOMY KJIACCy I10
COCTaBy U CTPOCHHIO,
HA3BIBATh UX TI0 HOMEHKJIATYpe
IUPAC; npuBoauTh
TPUBUAJIbHBIC HA3BAHUS
OTZEJIbHBIX MPEICTABUTEIICH.
XapakTepu3oBaTh COCTAB,
CTpOEHUE, TPUMEHEHHUE,
¢u3nyecknue 1 XUMUYECKHE
CBOMCTBA, BayKHEHIIINE
CIIOCOOBI Oy YEHHS
TUIUYHBIX MIPeICTaBUTENEH
a30TCOJEPKAIIUX COCTUHEHHIA.
OnuceiBaTh COCTaB,
CTPYKTYpPY, OCHOBHBIE
CBOIiCTBA OCIIKOB; MMOSICHATEL HA
npuMepax 3HaueHue O0eJIKOB
JUTSL OpraHr3Ma 4eloBeKa.
[TpoBOIUTH BEIYHCICHUS IS
ONpeIeTeHUS MOJIEKYJIIPHOU
(hOpMYJITBI OPTraHHYECKOTO

https://resh.edu.ru/subject
/lesson/6296/start/212589
/

ilttps://resh.edu.ru/subiect
/lesson/4743/start/150742
/
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KonTpoabnas padora
1o TemMe
«A3oTcoaep:kaimme
OpraHuvecKue
CoeAMHCHUA»

AMUHOKHCIIOT. XUMHUYECKUE
CBOMCTBAa aMHUHOKHUCIIOT KaK
aM(OTEPHBIX OPraHUYECKUX
COCIMHEHUH, peaKIus
MTOJIMKOHICHCAINH, 00pa30BaHUe
MEeNTUAHOMN CBSI3HU.
buonornueckoe 3HaueHHE
aMUHOKHCJIOT. CUHTE3 U
TUAPOITIU3 TN TUIOB.

benku xak npupoaHsie
nonumepsl. llepsuunas,
BTOpUYHAS U TPETUYHAS
CTpyKTypa 06enkoB. XUMHUECKHE
CBOICTBa OEJIKOB: TUAPOIIU3,
JICHATYypaIlKsl, KAYeCTBEHHBIC
peakiuu Ha OenKH.

Tousmue 06 azomcooeparcawyux
2emepoyUKIULecKux
coeounernusx. Illupumuouroguie
U NYPUHOBbIE OCHOBAHUSL.
Hyxneunogwvie kuciomsi: cocmas,

cmpoerue u buonocuyeckas poJib.

JdeMoHcTpanuu

1. PacTBOpeHue OenkoB B BOJIE.
2. lenaTtypauus 0eJ1K0B NpU
HarpeBaHHM.

3. llBeTHBIC peakuuu Ha OEIKU.
Boruuciaenus

— OIPEJEJICHNE MOJIEKYJISIPHO
(hopMyJIBI OPraHNYECKOro
BEILECTBA I10 MACCOBBIM JI0JISIM
3JIEMEHTOB, BXOSIIUX B €T0
cocTas; 1o Macce (00bEMY)
IIPOJIyKTOB CrOpaHusl; 1o

BEILECTBA [10 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIUX B €T0
COCTaB, a TAKXKeE 110
YPaBHEHMSIM XUMUYECKUX
peaKkIui.

Hcnonb3oBaTh 001LIEHAYYHBIE
METO/Ibl TO3HAHUS —
Ha0JII0/1aTh U OMUCHIBATD
JIEMOHCTPaLMOHHBIN
AKCHEPUMEHT.
CaMOCTOATENIBHO JIaHUPOBATH
U OCYUIECTBIIATH CBOIO
[I03HABATEIbHYIO
JeATENIbHOCTD; IPUHUMATh
aKTUBHOE y4acTHe

B IPyIIOBOH yueOHOI
JIeSATeIbHOCTH




KOJIMYECTBY BeIlleCTBa (Macce,
00BEMY) POYKTOB pEaKIIUU
W/WIM UCXOJIHBIX BEIIECTB;

— pellieHNe PACYETHBIX 32124
Ha omnpe/eieHue 1011 BbIX0/1a

Hroro mo pazgeny

12

1

BoicokomoJieky isipabie coequHeHus (6 4.)

97

OcHOBHBIE IOHATUSA
XUMUU
BBICOKOMOJIEKYJISIPHBIX
BEIICCTB

1

98

Cunres
BBICOKOMOJIEKYJIIIPHBIX
COEIMHEHN

99

[TonumepHsie
MaTepuasbl.
ITnactmacchl

100

IIpakTHueckas
padora Ne 8. Pemienue
JIKCHEPUMEHTAIbHBIX
3aJa4 Mo TemMe
«PacnosHaBanue
IJIACTMACC

U BOJIOKOH»

101

KontpoabHnas padora
o TemMe
«BBICOKOMOJIEKYJISIPH

OcHOBHbBIE TOHATUS XUMUU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI: MOHOMED, TIOJTUMED,
CTPYKTYpPHOE 3BE€HO, CTEIICHb
MOJINMEPHU3ALUH, CPEIHSIS
MoJieKyJsipHas Macca. OCHOBHBIE
METO/IbI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX
COEAMHEHUN — MOJIMMEpU3aLUs
Y TIOJTUKOHACHCALIUS.
Ilpeocmaesnenue

0 cmepeope2ynapHocmu

U HAOMONIEKYIAPHOU CIPYKmMype
nOUMEPOB, 3A8UCUMOCTb
CB0UCME NOIUMEPOS OM UX
MONEeKYIAPHO20

U HAOMOIEKYIAPHO20 CIMPOEHUSL.
[TonumepHble MaTepuansl.
[TmacTmacchl (TOJIMATHIICH,
MIOJIUTIPOTIUJIEH,
MOJIMBUHUIIXIIOPU, TOJIUCTUPOJT,
MOJIMMETUIIMETAKPUIIAT,
MOJTMKapOOHATHI,
MOTU-3TUJIEHTEpeTaNAT).

Brnagets uzyuaembimMu
XUMHYECKHUMH MTOHITUSAMU:
PacCKpBIBATH CMBICI H3y4aeMbIX
MOHATHN U TIPUMEHSATH 3TU
MOHSTHS TIPU ONTUCAHUU
COCTaBa U CTPOCHUS
BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKHX BEIIECTB, [
O0OBSCHEHUS OTIAEITBHBIX
(bakTOB U ABIECHUH.
Hcrnosib30BaTh XUMHYECKYIO
CUMBOJIHKY JIJIsi COCTABIICHHS
CTPYKTYPHBIX (OopMyJI
BeIecTB (MOHOMEPOB

Y TIOJTUMEPOB) U YpaBHEHHH
peakuuii NoJuMepu3aluu

Y TIOJTMKOHICHCALIUH.
OnuceiBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOWCTBA

Y TIPUMCHCHHE KayqyKOB,
HanboJiee pacpoCcTpaHEHHBIX
BHJIOB TJIACTMACC U BOJIOKOH

https://resh.edu.ru/subject
/lesson/5452/start/150796
/

https://resh.edu.ru/subject
/lesson/6095/start/150823
/

https://resh.edu.ru/subject
/lesson/4777/start/170536
/
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bl¢ COCIMHCHUSNA

Yrunuzanus u nepepaboTka
IJ1acTHKA.

DnacToMepsl: HaTypalbHbII
Kay4yK, CHHTETHYECKHE KayqyKH
(OyTannueHOBBIH,
XJIOPOIIPEHOBBIH, U30IPEHOBBII)
U cunuxoHsl. Pe3una.

BonoxkHna: HatypanbHbIe (IIEPCTH,
1IEIK), UCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO),
CUHTETHYECKUE (KarpoH

Y JIaBCaH).

Tonmumepwi cneyuanvrozo
Ha3HaueHus (meghion, Keaap,
INEKMPONPOBOOAUUE NOTUMEDD,
buopaziazaemvle nOIUMEPLL).
JdeMoHcTpanumn

1. O0pa3ubl NpUPOAHBIX

U HCKYCCTBEHHBIX BOJIOKOH,
JIACTMACC, KAYYyYKOB, P€3UHbI.
2. BuneogparmeHT
«BynkaHuzaiuys pe3uHbl».

102 | UroroBas
KOHTPOJIbHasi padoTa

Hroro mo pasgeny

HUTOTI'O

102




11 KJIACC

Ne Tema ypoka Bcero | KP | IIP | IIporpaMmMHoOe coaep:kaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH | DJIeKTPOHHbIE (LM POBHIE)
yaco o0pa3oBaTe/ibHbIE pecypChl
B

TeopeTnueckue ocHOBbI XuMuu (39 4.)

1

ATtom. CocrtaB
ATOMHBIX SJIEp

1

2

XUMHUYECKUN
3rneMeHT. M30TOIIbI

Crpoenue
ANIEKTPOHHBIX
000JI04Y€K aTOMOB

Bxoanasn
KOHTPOJIbHAA
pabdora

DHepreTuyecKue
YPOBHHU

Y TIOJTypOBHH.
ATOMHEBIe opOuTaNH

Knaccudukanus
XUMHYECKUX
DIIEMEHTOB

DNeKTpOHHBIE
KOH(uUrypanuu
aTOMOB DJIEMEHTOB
EepPBOro —
YEeTBEPTOTO
MepHOJIOB

B OCHOBHOM

1 BO30YX)AEHHOM
COCTOSTHUH,
AIIEKTPOHHBIE
KOH(UTYpaIun

Atom. CocTaB aTOMHBIX S7I€P.
XUMHYECKUN 3JIEMEHT.
H3oTonsL
Kopnycxynsapno-eonnosou
0yanuszm, 080UCMEEHHAS
npupooa snexmpona. CTpoeHue
JNEKTPOHHBIX 000JI0UYEK
aTOMOB, KBAHMOBblE YUCIA.
DHepreTu4eckue ypoBHU

Y IOAYPOBHU. ATOMHBIE
op6utanu. Knaccuduxarnms
XUMHUYECKHUX AJIEMEHTOB (s-, p-,
d-, f->neMeHTHI).
Pacnipenenenue 351eKTpOHOB 11O
ATOMHBIM OpOUTANISIM; NPUHYUN
MUHUMYMA IHep2UU, NPUHYUN
Iaynu, npasuno Xyuoa.
DNeKTpOHHbIE KOH(PUTYpaLUU
aTOMOB 3JIEMEHTOB IIEPBOI0 —
4eTBEPTOro NEPUOLOB

B OCHOBHOM H BO30YX/IEHHOM
COCTOSIHUU, IIEKTPOHHBIE
KOH(UTYpaIul HOHOB.
Ionsamue 06 snepauu
uonuzayuuy, SHepeul Cpoocmea
K 2JIeKMpPOHY.
DNEeKTPOOTPULIATENBHOCTb.
Ilepnoanueckuii 3akoH

PackpbIBaTh CMBICI H3y4aeMbIX
HOHSTUHN (BBIAENSTH UX
XapaKTepHble MPU3HAKN)

Y IPUMEHATH 3TU NOHTUS IPU
OIIMCAaHUU COCTaBA U CTPOCHHUS
BEIIECTB, /U1 OObSICHEHUS
OTAENbHBIX (DAKTOB U SIBICHUH.
PackpeiBaTh cMBICIT
nepuoanyeckoro 3akona Jl. 1.
MeHeneeBa U J€MOHCTPUPOBATh
€ro CUCTEMATU3UPYIOUIYIO,
OOBSCHUTENIBHYIO

¥ IPOTHOCTHYECKYIO (PYHKITUH.
XapaKkTepu30BaTh JIEKTPOHHOE
CTpPOEHHUE aTOMOB (B OCHOBHOM

U BO30YXIEHHOM COCTOSIHHH)

Y MOHOB XMMHUYECKHUX 3JIEMEHTOB
[IEpBOr0—4ETBEPTOrO NEPUOAOB
U UX BaJICHTHBIC BO3MOKHOCTH,
UCIIOJIb3Y$ OHATUA S-, p-, d-
3JIEKTPOHHBIE OpOUTAaNHy,
9HEPreTUYECKUE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB U UX COCIMHEHUH 10
NepuoaaM u rpynmnam
[Tepnoanueckoii cuctemsr /1. 1.
Menneneesa

https://resh.edu.ru/subject/les
son/6479/start/

https://academy-
content.myschool.edu.ru/lesson/e
7d48881-055d-49da-a49c-
7375c3d033e9

https://resh.edu.ru/subject/les
son/3523/start/151161/

https://academy-
content.myschool.edu.ru/lesson/2
Obl1df2e-6ce4-435b-b6dc-
5155d30a45fa
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HOHOB u [lepuonnueckas cucrtema
8 DNEKTPOOTPHIIATED XUMHUYECKHUX JIIEMEHTOB
HOCTh . . Menneneesa. CBsizb
9 TlepHomaecKHuit NEepUOANYECKOro 3aKOHa
3aKOH u Ileproanueckoi cucTemsl
u Tlepronuueckas XMMIYECKHX JIEMEHTOB
cHCTeMa C COBPEMEHHO# Teopueit
XHMHIECKIX CTPOCHHS aTOMOB.
AIEMEHTOB 3aKOHOMEPHOCTH U3MEHEHUS
J1. 1. Meneneesa. CBOWCTB XUMHUUYECKHUX
3JIEMEHTOB U 00pa3yeMbIX UMU
IIPOCTBHIX U CIIOXKHBIX BELIECTB
[0 Tpynmnam 1 Nepuoiam.
3Ha4YeHue NepUogNIECKOr0O
3akoHa [[. 1. Menneneena.
JdeMoHcTpanus
Bunbr Tabmuig
«Ilepnonnueckas cucrema
XUMHYECKHUX d1eMeHToB /1. H.
Menaeneesa»
10 XuMH4eckas CBA3b. XuMuueckas ¢BsI3b. Buabl PackpbIBaTh CMBICIT H3y4aeMbIX https://resh.edu.ru/subject/les
Bunn xumudeckoit XHUMHUYECKOU CBA3U: MOHSATHM (BBIICIISITh UX son/6332/start/
CBsI3U KOBaJICHTHAsI, HOHHAS, XapaKTepHBIC MPU3HAKHN)
11 KoBanenTHas cBs3b. MeTaundyeckasd. MexaHu3Mbl | U IPUMEHSTh 3TU NOHATHUS NPU
MexaHu3mbl 00pa3oBaHMs KOBAJIEHTHOU ONMCAHUU COCTaBa U CTPOEHUS
o0Opa3oBaHUs CBsI3U: OOMEHHBIN U JOHOPHO- | BEIIECTB, /ISl OOBSICHEHUS
KOBAJICHTHOM CBSA3U AKUENTOPHBINA. DHEPrUs OTJIENbHBIX (DAKTOB U SIBJICHUH.
12 WUonnas u u nnuHa cBsasu. [lonsgpHocts, | Onpenensats BUJI XMMUYECKON https://academy-
MeTaJIHYECKas] HAIpPaBICHHOCTh cBs3M (KOBaJIEHTHAsSL, HOHHAS, content.myschool.edu.ru/lesson/2
CBSI3b ¥ HACHIIIAEMOCTh MeTaTndecKasi, BOJIOPOIHAs ) 859ec02-8ecd-4cd8-8531-
13 BoxopoaHas cBs3b KOBAJIEHTHOM CBsI3U. KpaTHbIE | B COEAMHEHUSIX, TUIL €dad962608fb
cBsi3u. BogopoaHas cBs3b. KPUCTAJUTHIECKOUN pemETKN -
14 MemMonerJmpHHe MesKMOTERy TAPHBIE KOHKDETHOTO BEIIECTRA. https://resh.edu.ru/subject/les
B3aMMOJICHCTBUS B3aMMOICHCTBHA. O6BACHITD MEXAHI3MEL son/5911/start/151053/

aTOMOB

https://academy-
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15

BanentHOCTh B
BaJICHTHBIC
BO3MO>KHOCTH
aTOMOB

16

BemiectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHMUS

17

Tumns
KPUCTAITNYECKHUX
PELIETOK U CBOMCTBA
BENIECTB

18

JucnepcHele
cucteMbl. UcTuHHBIE
pacTBOPHI

19

CnocoObl
BBIpaXCHUS
KOHLIEHTPaLlUU
pPacTBOpPOB

20

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHMUYECKUX
BEILIECTB

BaneHTHOCTb U BaJICHTHBIE
BO3MOKHOCTH aTOMOB.
Tubpuouszayus amommvix
opbumanneii. CBs3b
JJIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX
reOMETPUYECKUM CTPOSCHUEM
(Ha mpuMepe coeTMHEHU I
3JIEMEHTOB BTOPOTO MEPHO/IA).
[IpencraBnenus

O KOMIIJICKCHBIX COCIUHCHUAX.

CocTaB KOMIIJIEKCHOI'O HOHA:
KOMILJIEKCOOOpa30BaTeib,
aurauasl. Koopounayuounoe
yucno. Homenxnamypa
KOMNJIEKCHBIX COeOUHEHU.
3nauenue xomniekcHolx
coedunenuu. Ilonsmue

0 KOOPOUHAYUOHHOU XUMUL.
BemectBa MOnEKyIIpHOTO

Y HEMOJIEKYJIIPHOTO CTPOEHUSI.

THunel KpUCTATITNYECKUX
peméToK (CTPYKTYp)

U CBOMCTBA BEILIECTB.
[TonsATHE O MUCTIEPCHBIX
cucreMax. Mctunnsie
pactBOpbL. [Ipedcmasnenue
0 KOJUIOUOHBIX PACMEOPAX.
Crioco0bl BBIpaXKEHUS
KOHLEHTPALlUU PaCTBOPOB:
MaccoBasi 1015 BEIECTBA

B PacTBOpPE, MOJISIpHAs
KOHLIeHTpauus. HaceleHHbie
Y HEHACBIIIICHHBIE PACTBOPBI,

00pa3oBaHUs KOBAJIGHTHOU CBSI3H
(0OMEHHBIN U TOHOPHO-
aKIETITOPHBIN).

OrnpenensiTb BaJ€HTHOCTb

U CTETICHb OKUCJICHUS
XUMUYECKHX JJIEMEHTOB

B COCJMHEHUSIX PA3IMIHOTO
COCTaBa.

OOBIACHATH 3aBUCUMOCTH CBOMCTB
BEILIECTB OT BUIa XUMUUYECKOM
CBSI3U M TUIIA KPUCTAILITNYECKON
pEETKH.

[IpoBoauTH BHIYUCIECHUS

C MCTOJIb30BaHUEM MOHSATHS
«MaccoBasi JA0JIs BEIIECTBA

B PacTBOpE»

content.myschool.edu.ru/lesson/1
2bfc348-007f-4796-bcda-
180fc6b720fe

https://resh.edu.ru/subject/les
son/6332/start/151021/

https://resh.edu.ru/subject/les
son/5911/start/

https://resh.edu.ru/subject/les
son/5581/start/151081/

https://resh.edu.ru/subject/les
son/4939/start/151134/

https://academy-
content.myschool.edu.ru/lesson/8
ae38be6-e06f-4fae-9729-
699031091968

https://academy-
content.myschool.edu.ru/lesson/5
e33bc30-805d-41fe-bf72-
860434f45f57
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pPacTBOPUMOCTb.
Kpucrannoruaparsl.
Knaccudukarus

Y HOMEHKJIaTypa
HEOPraHWYECKUX BEILIECTB.
JleMoHcTpanus

Monenu KpucTamIn4ecKux
pEemETOK.

Beruuciaenus

— C HCII0JIb30BaHUEM
NMOHATHII «MaccoBasi 10JI4
PACTBOPEHHOTI0 BelIECTBAY,
«MOJIAPHAS] KOHICHTPALM»

21

Knaccudukamnms
XHUMHYECKHUX
peakiui

B HEOPIaHUYECKOU
Y OpraHu4YeCcKoi
XUMHH

22

3aKOH COXpaHEHUs
Macchl BEIIIECTB

23

Tennosoii a3 ekt
XUMHNYCCKUX

Knaccudukanus XuMuueckux
peakiuii B HEOPraHu4eCcKou

Y OpPraHUYECKOW XUMHUU. 3aKOH
COXPAHEHHMsI MACCHI BEILIECTB;
3aKOH COXpaHEHUs

U MPEBpALICHUs] SHEPTUH NTPU
XUMHUYECKUX PEAKIUAX.
TemnnoBslie 3G PEeKTH
XUMHYECKUX PEaKLUU.

TepMOXI/IMI/I‘ICCKI/Ie YpPaBHCHUA.

CKOpOoCTb XMMHUYECKOU
peakuuu, e€ 3aBUCUMOCTb OT
pa3iIuYHbIX (PAKTOPOB.
['oMorenHble U reTeporeHHble
peakuun. Katanus

Y KaTaJInu3aToPBbl.
OO0paTtumble ¥ HEOOpaTHMBbIE
peakuuu. XuMHUECKOe
paBHoBecue. Koncmanma
XUMUYECKO20 PABHOBECUS.
@DakTopBsl, BIUAIOIINE HA

PackpbiBaTh CMBICI H3y4aeMbIX
HNOHSTUHN (BBIAEISTH UX
XapakTepHbIe MPU3HAKH )

U TIPUMEHSTH 3TU NOHSITUS IPH
ONMCAHHUU COCTaBA U CTPOCHUS
BEILECTB, 1T OOBSICHEHUS
OTIENbHBIX (DAKTOB U SIBICHHIA.
KnaccupunupoBats XuMudeckue
PEaKIINU MO0 Pa3TUuYHBIM
npu3HaKaM (YUCITy U COCTaBy
pearupyromnmx BeecTs,
TeraoBomMy 3pdexTy peakiumu,
VU3MEHEHUIO CTETIEHEW OKUCIIEHHUS
3JIEMEHTOB, 00PATUMOCTH,
Y4acTHIO KaTaau3aTtopa  T. 11.);
CaMOCTOSITENILHO BBIOMPATH
OCHOBaHUS U KPUTEPHUH IS
KJIacCU(UKAINN XUMHIECKUX
peaxkuuii.

OOBACHATH 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUIECKUX

https://resh.edu.ru/subject/les
son/4938/start/151107/

https://academy-
content.myschool.edu.ru/lesson/7
5637222-d397-4b1a-810a-
cc7bca9e8a0c

https://resh.edu.ru/subject/les
son/6479/start/150989/

https://resh.edu.ru/subject/les
son/2437/start/
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peaxkumit

24

Tepmoxumuyeckue
ypaBHEHUS

25

CkopocTh
XUMHUYECKON
peakiuu.

26

T'omoreunnsie
Y F€TepOreHHBIE
peaKkuuu

27

Kartanuz n
KaTaJu3aTopbl

28

Ob6paTtumbie
HeoOpaTHMbIe
peaxiuu

29

PaBuosecue
XUMHUYECKON
peaKIuu

30

DneKTpoIUTHYECKAs
JACCOLMAITHS.
CunbHbBIC U CIa0bIe
ANEKTPOJIUTHI

31

Cpena BOIHBIX
pacTBOpoB

32

I'mpponus conen

33

Peakiiuu nonHoro
oOMeHa

MOJ0KCHUE XUMHYECKOr0
paBHOBECHS: TeMIIepaTypa,
JIaBJICHUE M KOHIICHTPAIIUN
BEILIECTB, Y4aCTBYIOILINX

B peakuuu. [Ipunnun Jle
[latense.
DJIeKTpOIUTHYECKAs
nuccoruanusi. CUIbHEIE

U cJ1a0ble AIIEKTPOJIUTHI.
CreleHb JUCCOLMAIIHH.
Honnoe

npouseederue 600vl. Cpena

BOJHBIX paCTBOPOB: KUCJIIOTHAA,

Heﬁ’I’paJ’IBHaﬂ, miej1o4Has.

Bonopoausrit mokazarens (pH)

pacTtBopa. ['unponus comnei.
Peakiun noHHOrO 0OMEHa.
OKHUCIUTEIBHO-
BOCCTAHOBHTEJIbHBIC PCAKIIUH.
CTeneHb OKUCICHUS.
OxucIuTENb

¥ BOCCTaHOBUTEINb. [Iporecch

OKHCJIICHHA U BOCCTAHOBJICHU .

Baxxueiniie oKMCIUTEIN
W BOCCTAHOBHUTEIIN. MeTo
3JIEKTPOHHOI0 OanaHca.
DIIEKTPOJIN3 PACTBOPOB

Y pacIUiaBOB BEIIECTB.
JleMoHcTpanus
Paznoxenue nepokcua
BOJIOpOJa B IPUCYTCTBUH
KaTajau3aTopa.
JlaGopaTopHbIe ONBITHI
1. [IpoBenenue peakimia

peaknui ¢ yuéTom ux
SHEPTETHUECKUX XapPaKTEPUCTHK,
XapakTep U3MEHEHHS! CKOPOCTH
XUMHUUYECKOU peakiuu

B 3aBUCHMOCTH OT Pa3IUYHbIX
(bakTOpOB, a TaKkkKe

XapakTep CMEIICHHS
XUMHUYECKOT'0 PAaBHOBECHS O]
BJIMSHUEM BHEIIHUX BO3ACHUCTBUU
(mpuniun Jle [artense).
PackpsIBaTh CyIIHOCTS:
OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIHM
MOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajaHca 3TUX
peaKumii; peakiuii HOHHOTO
oOMeHa myTéM COCTaBICHUS UX
MOJIHBIX M COKPAIIEHHBIX HOHHBIX
YPaBHEHUI; peaKU Ui THAPOIIN3a,
peakuuii KOMIUIEKCO0Opa3oBaHUs
(1ma mpumepe
TUAPOKCOKOMIICKCOB ITMHKA

Y QTIOMUHHS).

[IpoBOaUTH U ONKCHIBATH
XUMUYECKHUI 3KCIEPUMEHT:
OTIpeieJICHUE CPEeIbl BOJHBIX
pPacTBOPOB BEIIECTB; IPOBEICHUE
peakuuii HOHHOTO OOMEeHa;
U3YUYEHHUE BIUSHUS Pa3INYHbIX
(hakTOpOB HA CKOPOCTH PEAKLIUK.
CrnenoBath npaBuiaM
MOJIb30BAHUS XUMUYECKON
nocyoi 1 1abopaTOpHBIM
000py/1I0BaHUEM.

https://resh.edu.ru/subject/les
son/3523/start/151161/
https://academy-
content.myschool.edu.ru/lesson/f0
cb5def-307e-4575-89d0-
86041b603655

https://academy-
content.myschool.edu.ru/lesson/0
e41e568-0a2b-4605-bb92-
35d1ab69f9ba

https://resh.edu.ru/subject/les
son/5912/start/92791/
https://academy-
content.myschool.edu.ru/lesson/2
37cdb54-2787-4817-8330-
6e027b075645

https://resh.edu.ru/subject/les
son/5912/start/92791/
https://academy-
content.myschool.edu.ru/lesson/8
47d1752-151b-4501-8390-
f29649f6c913

https://academy-
content.myschool.edu.ru/lesson/e
2b3e2ce-c781-40be-bb00-
fab862636f7e



https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://academy-content.myschool.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913
https://academy-content.myschool.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913
https://academy-content.myschool.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913
https://academy-content.myschool.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913
https://academy-content.myschool.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e
https://academy-content.myschool.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e
https://academy-content.myschool.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e
https://academy-content.myschool.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e

34

OKHUCIIUTEILHO-
BOCCTAaHOBUTEJIbHEIE
peakuu

35

DIIEKTPOJIN3
PacTBOpOB U
pacIIaBOB BEILIECTB

36

IpakTnuyeckas
padora Ne 1.
Bausinue
Pa3IHYHBIX
(¢akropos Ha
CKOPOCTH
XHUMHYECKO
peakunu

37

IIpakTHyeckas
padora Ne 2,
Bausinue
Pa3IMYHbIX
(akTopos Ha
NO0JIOKEeHHe
XHMHYECKOro
paBHOBecHsl

38

IIpakTHyeckas
paGora Ne 3.
XuMuveckue
peakunu

MOHHOTO OOMEHa.

2. Onpenenenue cpenbl
PacTBOPOB € MOMOUIbIO
WHJUKATOPOB.

Bouruuciaenust

— MAacChI BEIIECTBA WU
00BEMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO U3
Y4acTBYIOIIUX B PEaKLUu
BEILIECTB;

— MAacCOBOM JIOJIM U MOJISIPHOU
KOHLIEHTPALlUU BEIlIeCTBA

B PacTBODE;

— macchl (00béMa, KOTMIecTBa
BEIIECTBA) IPOIYKTa peakluu,
€CJIM OJIHO U3 BEIIECTB JaHO

B BHJIE pacTBOpa

C omnpeAenEéHHON MacCOBOM
JIOJIEN PACTBOPEHHOTO
BEILIECTBA

— termoBoro dddexra
peaxuu

[IpencraBusaTe pe3ynbTaThl
XUMHUYECKOI0 SKCIIEPUMEHTA

B (hopme 3anucu

YPaBHEHHUH COOTBETCTBYIOIUX
peaKIuii ¥ 1e1aTh BBIBOBI HA UX
OCHOBE.

[TpoBOIUTH BHIYHMCIIECHUS

C MCTIOJIb30BaHUEM MOHSATHS
«MaccoBas 10715 BEIeCTBa

B PAcTBOPE», a TAKXKE 110
yYpaBHEHHSIM XUMHUYECKUX
peaxiuii, B TOM yucie
TEPMOXUMHUUYECKUE PACUETHI

https://academy-
content.myschool.edu.ru/lesson/9
adf8229-876b-4907-868e-
1d43bf90855¢

https://academy-
content.myschool.edu.ru/lesson/8f
219cef-7a8a-44d5-b58a-
b3d1lb2eeb237

https://academy-
content.myschool.edu.ru/lesson/cc
14f97b-ada3-4ac9-al123-
dadc40973c6f

https://academy-
content.myschool.edu.ru/lesson/3
2e5edc9-ch82-4f4a-ad5e-
4f56bc7elded

https://academy-
content.myschool.edu.ru/lesson/3
2e5edc9-cb82-4f4a-ad5e-
4f56bc7elded



https://academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed

B pacTBopax
3JICKTPOJIUTOB
39 KouTpoabHasn 1 https://academy-
paﬁoTa o TeMe content.myschool.edu.ru/lesson/3
«XHMH‘[eCKHe 4e920c7-f570-45b1-8c7e-
b7989845da49
peakuuun»
Hroro no pasneny 39

Heopranuueckasi xummus (54 4.)

40 Oomas 1
XapaKTePUCTHKA
HEMETAJLIOB

41 ITomosxxenne 1
HEMETAJIJIOB

B [lepnoanyeckon
CHCTEME
XUMHYECKHUX
3JIEMEHTOB

. . Menneneea

42 OcobeHHOCTH 1
CTPOCHUS aTOMOB
HEMETAJJIOB

43 [Tonyuyenue u 1
¢buznueckue
CBOMCTBA

HEMETAJLJIOB

44 XUMHYECKHUE 1
CBOlCTBa
HEMETAIIIOB

[TonoxeHue HeMeTalIoB

B [lepnoauueckoit cucteme
XUMHUYECKHUX JIIEMEHTOB

J. 1. MenneneeBa

¥ 0OCOOCHHOCTH CTPOCHUS UX
aToMoB. OU3NUECKUE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOTIUS
HEMETaJUIOB (Ha MpUMepe
KHCTIopoJia, cephl, pocdopa

U yTieposa).

Bonopoux. Ilosryuenue,
buznuecKue 1 XUMHUYECKUE
CBOMCTBa (peaKiuu

C METaJUIaMH U HEMETAJlJIaMU,
BOCCTAHOBUTEJILHBIC
cBoiicTBa). ['uapusl.
Tonnusnvle 21emenmol.
T'anorensl. HaxoxaeHue

B TIPUPOJIE, CIIOCOOBI
NoJIydeHus!, GU3NIecKue

PackppiBaTh CMBICIT H3y4aeMBbIX
MOHATHH (BBIICIISATh HX
XapakTepHbIe MPU3HAKH )

Y TIPUMEHSTB ATH TTOHATUS TIPU
OTIMCAHUM COCTaBa U CTPOCHUS
BEILECTB, 1T OOBSICHEHUS
OTIIETbHBIX (DAKTOB W SIBJICHUH.
OO0bBsACHATE 001IHE
3aKOHOMEPHOCTH B U3MEHECHUU
CBOMCTB HEMETAJIJIOB U UX
COCAMHEHUH C YU4ETOM CTPOECHUS
HUX aTOMOB H I1OJIOKECHHUS

B [lepuoanueckoit cucreme
XUMHYECKUX d1eMeHToB JI. W.
Menneneena.
XapakTepu3oBaTh (ONHUCHIBATH)
o01Ie XUMHUYECKHE CBOICTBA
HEMETAJIJIOB, UX BaXKHEHMIITHX
COEIMHEHUH, TOATBEPKIAS ITO
OTIMCaHUE MPUMEpaMu

https://resh.edu.ru/subject/les
son/5939/start/151320/

https://academy-
content.myschool.edu.ru/lesson/2
390b83e-2935-4c96-bd3a-
25f26d9c1139

https://resh.edu.ru/subject/les
son/5939/start/151320/



https://academy-content.myschool.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://academy-content.myschool.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://academy-content.myschool.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://academy-content.myschool.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/

45

Bonopon. I'mapuast

1
46 lanorensr 1
47 lNanarenoBogoponer | 1
48 Cnoco6b! mostyuenus | 1
rajoreHoB
49 [Ipumenenue 1
rajoreHOB M UX
COEIMHEHUH
50 Kucnopon u 030H 1
51 CrniocoOw1 montyuenus | 1
KHCII0po/ia
52 dusznyeckue u 1
XUMUYECKHE
CBOICTBA KUCIOPOIa
1 030HA
53 [Ipumenenune 1
KHCJIOpPOJIa U 030HA
54 Oxcuapl 1 1
TIEPOKCH/IbI
55 Cepa 1
56 CoenuHeHus cepbl 1
57 CepHucras u cepHas | 1
KHCJIOTBI U KX COJIU
58 CaoiicTBa cepHoii 1
KHCIIOTBI
59 A30T 1
60 AmMuak 1
61 CoenuHeHus a30Ta 1
62 A3zoTucTas u a3oTHas | 1
KHCJIOTBI U MX COJIU
63 docdop 1

Y XMMHYECKHE CBOMCTBA.
["anoreHoBO10pPOIbI.
Baxueiime
KHUCJIOPO/ICOIepIKAIINE
COEIMHEHU S TaJOT€HOB.
JlaGopaTopHble

U MIPOMBIIIJIEHHBIE CITOCOOBI
MOJyYEHU I TAJIOTCHOB.
[IpumeHeHue raJoreHoB U Ux
COEIMHEHU.

Kucnopon u 030H.
JlabopaTopHbie

U TIPOMBILIEHHBIE CITOCOOBI
MOJIy4YEeHHUS KUCTIOPO/Ia.
dusznueckue 1 XUMHUIECKUE
CBOICTBA KUCJIOPOJIa U 030HA.
IIpumeHeHue kucnopoaa

1 030Ha. OKCUBI

Y TIEPOKCHU/IBL.

Cepa. Haxoxnenue B npupo/e,
CHOCOOBI MOJTyYEeHMS,
busznuecKre 1 XUMUIECKUE
cBoiictBa. CepoBo0pOz,
cynbduabl. Oxenp cepri(1V),
okcup cepbl( VI). Cepaucras

U CepHas KHCIIOTHI  UX COJH.
Oco0eHHOCTH CBOMCTB CEpHOU
KUCIOTHL [IpumMeHeHue cepbl
U €€ COeIMHEHUN.

A30T1. Haxoxienue B npupoe,
CIoCOOBI OJyYEHHUS,
busznuecKue 1 XUMHUIECKUE
CBOliCTBa. AMMUAK, HUTPU/IBIL.
Oxkcunpl azora. Azotucras

YPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKIUM.
CocraBidTh ypaBHEHUS
OKHUCJIMTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUI
U peakiuii HOHHOTO 0OMeHa

U PacKpbIBaTh UX CYLIHOCTh

C TIOMOIIIBIO ATEKTPOHHOTO
OajlaHCa ¥ MIOHHBIX YpaBHEHUI.
XapakTepHu30BaTh BIUSHUE
HEMETAJIJIOB U UX COEAMHEHUN Ha
JKUBbIE OPTaHU3MBI; OIIUCHIBAThH
IPUMEHEHHE B PA3IIMYHBIX
001acTAX NPaKTUYECKON
JeSITeIbHOCTH YeJIOBEKa.
[TonTBEpkaTh CylieCTBOBaHUE
FEHETUYECKOM CBSI3U MEX]Y
HEOPraHMYECKUMHU BEUIECTBAMHU
C IIOMOILBIO YPaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX
peaKuuid.

[TpoBoaUTH peakuuu,
MO/ITBEPKIAI0IIHE
KayeCTBEHHBIN COCTAB BEILECTB;
pacro3HaBaTh ONBITHBIM Iy TEM
AQHUOHBI, IPUCYTCTBYIOLIHE

B BOJHBIX PacTBOpax.
Habmronats u onuceBaTh
JEMOHCTPALIMOHHBIN
9KCIEPUMEHT; CAMOCTOSATEIILHO
IUTAHUPOBATh, IPOBOIUTH

U OIKCHIBAaTh XUMHUYECKUI
JKCIIEpUMEHT (J1abopaTopHbIE

U IpaKkTU4YEeCKue paboThl);

https://resh.edu.ru/subject/les
son/3119/start/

https://resh.edu.ru/subject/les
son/2447/start/

https://resh.edu.ru/subject/les
son/2446/start/

https://academy-
content.myschool.edu.ru/lesson/a
led8c0e-7cld-4ed6-8fe0-
5185cc132628

https://resh.edu.ru/subject/les
son/5913/start/151347/

https://resh.edu.ru/subject/les
son/5913/start/151347/



https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://academy-content.myschool.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628
https://academy-content.myschool.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628
https://academy-content.myschool.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628
https://academy-content.myschool.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/

64

CoennHeHus
dbocdopa

65

Yraepon

66

CoennaeHus
yriiepoaa

67

IIpakTuuyeckas
padora Ne 4.,
Pemenue
JIKCIIEPUMEHTAIbH
bIX 33724 10 TeMe
«T"ajorennn»

68

IIpakTH4yeckas
padora Ne 5.
Pemenue
JKCNePUMEHTAIbH
bIX 32/1a4 110 TeMe
«Cepa u eé
coeJIMHEeHMsD)

69

IMpakTnueckas
padora Ne 6.
Pemenue
IKCNEPUMEHTAJIbH
bIX 32/124 MO0 TeMe
«A3o0T, pochop

U UX COeINHEHUSD)

70

KonTpoabnas
padora no teme
«HemeTtanabpy

Y a30THAS KUCJIOTHI U KX COJIH.
Oco0GeHHOCTH CBOMCTB a30THOM
kucnoTel. [I[pumeHeHne a3ora
Y €70 COEJUHEHNN. A30THbBIE
yA0OpEeHHSL.

®Docdop. Haxoxaenue

B IIPUPOJIE, CTIOCOOBI
MOJTy4eHUsI, PU3MIECKUE

Y XMMHYECKHE CBOMCTBA.
®Dochuasl u pochun. Oxcuasl
docdopa, hochopHas kuciora
u e€ conu. Memagocgopnas
u nupogocgopnasn xuciomeol,
gocpopucmasn

u pocghopnosamucmas
Kucaomol. [Ipumenenue
docdopa u ero coeMHEHUN.
®dochopubie yroOpeHuHs.
YraepoJl, Hax0KJIeHUe

B IIPHUPO/JIE, ATUIOTPOTTHBIE
Moaudukamu. Guznyeckue

Y XUMWYECKUE CBOMCTBA
MIPOCTHIX BEIECTB,
00pa30BaHHBIX YTIEPOJIOM.
Oxkcua yraepona(Il), okcun
yraepoaa(IV), yroiabsHast
KHUCJIOTa U €€ COJIN.
Axmuseuposannwiil y2o.w,
aocopoyus. Dyniepenoi,
epaghen, yenepooHvie
nanompyoxu. [Ipumenenue
MIPOCTHIX BEIIECTB,
00pa3z0oBaHHBIX YTJIEPOJIOM,

U €r0 COCIMHEHHUH.

IPEJCTABISATh PE3YIbTATHI
XUMHYECKOT'0 IKCTIEPUMEHTA

B (hopme 3anucu ypaBHCHHM
COOTBETCTBYIOLIUX PEAKIUi

U JIeNaTh BBIBOJIBI HA UX OCHOBE.
CnenoBath npaBuiiamMm
TIOJTb30BaHUSI XUMUYECKOI

nocy o1 1 1abopaTOpHBIM
000py/I0BaHUEM.

[TpoBOANTH BEIYUCIICHUS 110
yYpaBHEHHSIM XUMHUYECKUX
peakiuii.

CaMOCTOATENBHO TUIAHUPOBATH
U OCYIIECTBIISITH CBOIO
IIO3HABATEIIBHYIO JIEATEIHHOCTD;
NPUHUMATh aKTHBHOE y4acThe

B I'pyIIOBON y4eOHOMI
JIeSITeIbHOCTH

https://academy-
content.myschool.edu.ru/lesson/7
c19b0ba-7815-4db3-86f4-
dOac5b740b3b

https://academy-
content.myschool.edu.ru/lesson/7
¢c19b0ba-7815-4db3-86f4-
d0ac5b740b3b

https://academy-
content.myschool.edu.ru/lesson/7
c19b0ba-7815-4db3-86f4-
d0ac5b740b3b

https://resh.edu.ru/subject/les
son/2068/start/



https://academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2068/start/

KpemHunii. Haxoxnenue

B IIPUPOJIE, CTIOCOOBI
MOJTyYeHUsI, PU3HIECKUE

Y XMMHYECKHE CBOMCTBA.
Oxkcua kpemuus(IV),
KpEMHHEBas KHCIIOTa,
cunukatel [I[pumeneHue
KPEMHHSI U €70 COCTMHECHUM.
Crekiio, ero noyuyeHue, BUIbl
CTEKJIA.

JdeMoHcTpanu

1. OGpa3ibl HEMETAILIIOB.

2. l'openue cepsl, hocdopa,
JKene3a, MarHus B KUCJIOPOJIE.
JlaGopaTopHble ONbITHI

1. KauecTBeHHBIE peaKkIuu Ha
HEOPTaHUYECKHE HOHBI

Y KaTUOH BOAOPOJA.

2. Ilony4yenue u codbupanue
rasos.

Borunciaenus

— MacChlI BEIIECTBA WU
00BEMa ra3oB Mo U3BECTHOMY
KOJIMUECTBY BEILECTBA, Macce
WK 00bEMY OJTHOTO U3
Y4acTBYIOIIUX B PEaKLUU
BEILIECTB;

— MacchlI (00béMa,
KO0JIMYeCTBA BellecTBA)
NPOAYKTOB peaKlHu, eCJIH
0/IHO M3 BellleCTB HMeeT
NpUMeCH;

— Macchel (00bEMa, KOTMYeCcTBa
BEILIECTBA) MPOJIYKTA PEAKIIHH,




€CJIH OJTHO M3 BEIIECTB JaHO
B BUJIE pacTBOpa

C ompeAenEHHON MacCOBOM
JIOJIEN PACTBOPEHHOTO
BEIIIECTBA;

— J10JI4 BBIX0/A NMPOAYKTA
peaKkuru OT TEOPeTHYECKHU
BO3MO:KHOI'0

71

ITonoxenne
METAaJJIOB

B [Iepnognueckon
CHCTEME
XAMUYECKUX
9JIEMEHTOB

72

OcobOeHHOCTH
CTpOCHUS
QJICKTPOHHBIX
000/10UEK aTOMOB
METaJIOB

73

Oo6mme pusnyeckue
CBOMCTBa METAJIJIOB

74

[Ipumenenune
METAJIJIOB B OBITY
U TEXHUKE

75

CiutaBsl METAII0B

76

DIEeKTPOXUMUYECKU
W psii HANIPSKEHU T
METaJI0B

77

OO61ue crroco0bl
TIOJTYYCHUS
METAJIOB

78

Koppo3us meramios

[TonoxeHune MeTaIIOB

B [leproanueckoit cucrteme
XUMUYECKHUX AJIEMEHTOB.
Oco0eHHOCTU CTPOEHUS
AIIEKTPOHHBIX 000JI0YEK
aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuueckux
91eMEHMOB-MEeMalos

8 3eMHOUL KOpe.

O6mme pusnvyeckne cBOMCTBa
MeTtainoB. [I[pumenenue
METaJJIOB B OBITY U TEXHUKE.
CrmuiaBel METaJIOB.
DNEeKTPOXUMUYECKUN P
HaIpsHKEHUH METaJlIOB.
OO61mme crocoObl MOTyUYSHUS
METAJIJIOB: TUAPOMETAIIITY T U,
MUPOMETAILTY PTHs,
ekTpoMeTaiyprus. [lonstue
0 KOPpPO3UH METAJIIOB.
Cnoco0BbI 3alUTEL OT
KOPPO3UHU.

OO01mas xapakTepucTUKa
MeTauioB [A-rpynisl
[lepronnyueckoi CUCTEMBI
XUMUYECKHUX DJIEMEHTOB.

PackpbiBaTh CMBICI U3yYaeMbIX
MOHATHH (BBIIEIATH UX
XapaKTepHbIE IPU3HAKN)

Y IPUMEHSTD 3TH MMOHATHS IPU
OINMCaHWUU COCTaBa U CTPOCHUS
HEOPraHUYEeCKUX BEIIECTB, JJIs
00BSICHEHUS OTIENIbHBIX (DAKTOB
U SIBICHHUM.

OO0BsACHATE 00IIHE
3aKOHOMEPHOCTH B U3MEHECHUU
CBOMCTB PJI€MECHTOB-METAJIJIOB
Y UX COEJMHEHHH C YUETOM
CTPOEHHUSI UX aTOMOB

u noJyioxkeHus B [lepuoanueckoit
CHCTEME XMMHYECKHUX JJICMCHTOB
. 1. Menneneesa.
XapakTepu3oBaTh (OMKUCHIBATH)
o0IIe XUMHYECKHE CBOMCTBA
METAIJIOB, UX Ba)KHEHIIIMX
COEJIMHEHUN, OITBEPIKIAS 3TO
ONMCaHue MIpUMEPaAMHU
ypaBHEHUM COOTBETCTBYIOLIUX
XUMHUUYECKUX PEAKIUA;
MPUMEHEHHE METAJNIOB

B Pa3IUYHBIX 00JaCTIX
MPAKTUYECKOMN e TETbHOCTH

https://resh.edu.ru/subject/les
son/3493/start/151213/

https://academy-
content.myschool.edu.ru/lesson/a
0d5bd16-683e-4ale-8073-
70c604e9c862

https://resh.edu.ru/subject/les
son/3534/start/151266/

https://resh.edu.ru/subject/les
son/5814/start/151239/

https://resh.edu.ru/subject/les
son/4961/start/151293/

https://resh.edu.ru/subject/les
son/3479/start/151187/

https://resh.edu.ru/subject/les
son/3514/start/151429/

https://resh.edu.ru/subject/les
son/3479/start/151187/



https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3479/start/151187/

79

Ob6mas
XapaKTEePUCTHKA
MeTaioB TA-
TPYIIIbI
ITepuoauueckoit
CHCTEMBI
XUMHYECKHX
3JIEMEHTOB

80

Hatpwuii u xanuii:
HOJIyYEeHHE,
¢uznueckue

Y XUMHYECKHE
CBOIiCTBa,
IpUMEHEHUE
MIPOCTHIX BEIIECTB
U UX COEIUHEHUN

81

O6was
XapaKTepUCTHKA
meTtaioB IIA-
TPYMIIbI
Ilepunoanueckoit
CHUCTEMBI
XUMHYECKHUX
3JIEMEHTOB

82

MarHuii 1 KaJabIui:

MOJyYeHUE,
¢busngeckue

1 XUMHUYCCKHE
CBOIiCTBA,
MIPUMEHECHHE
MPOCTHIX BEUIECTB
1 UX COeINHEHU.

83

AJFOMUHHANA:
MoJy4YeHue,

Hatpuil u kanuii: nojry4eHue,
¢u3nyeckue 1 XuMU4ecKue
CBOMCTBA, IPUMEHEHHUE
IIPOCTBIX BEIIECTB U UX
COCAMHEHUM.

OO6mas XxapakTepucTUKa
MetauioB [TA-rpynmnst
[Teproauueckoit CUCTEMBI
XUMHUYECKHUX AJIEMEHTOB.
Marnuii 1 KanbIun:
HoJly4eHue, pU3ndecKue

U XMMUYECKHUE CBOWCTBA,
MPUMEHEHHE MTPOCTHIX BEIIECTB
U uX coequHeHun. JKECTKOCTD
BOJIbI U CIIOCOOBI €€
YCTpaHEHUS.

ANOMUHUN: IOy YEHUE,
du3ndyecKue 1 XUMUIECKUE
CBOICTBA, IPUMEHEHNE
IIPOCTOTrO BEILIECTBA U €TO
coequHeHn. AMQoTepHbIe
CBOMCTBA OKCHJIAa U TUAPOKCHIA
ATIOMUHUS,
IUAPOKCOKOMILIIEKCHI
AIIOMUHUSL.

OO6mas xapakTepucTuKa
METAJUIOB MOOOYHBIX HOATPYIIT
(B-rpynm) ITepuoarueckoit
CUCTEMBI XMMUUYECKHUX
3JIEMEHTOB.

dusnyeckue 1 XuMUYECKUe
CBOICTBA XpoMa M €ro
coemHeHUH. OKCUIEI

u ruapokcuasl xpoma(ll),

YCJIOBCKA, a TaAKXKE

HCIIOJIB30BAHUEC UX IJId CO3AaHUA

COBPEMEHHBIX MaTE€pUajIoB
Y TEXHOJIOTUH.

OnuceIBaTh CIOCOOBI 3aIUTHI
METaJIOB OT KOPPO3HH.
PackppIBaTh CyniHOCTh
OKUCITUTETBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHA
MOCPEJICTBOM COCTaBICHUS
AJIEKTPOHHOTO OanaHca 3TUX
peakiuii.

[IpoBoauTh peakuuu,
NOATBEPKIAIOIINE XapaAKTEPHbIE
CBOMCTBA M3y4aeMbIX BEIIECTB,
pacro3HaBaTh OMBITHBIM Ty TEM
MOHBI METAJIIOB, COJEPIKALITUECS
B BOJIHBIX PacTBOPAX.
[IpoBoauTh U ONUCKHIBATH
XUMHAYECKUHN IKCIIEPUMEHT
(;TabopaTtopHbIC U MMPAKTHYECKUE
paboThI); IPECTABIATH
pe3yIabTaThl XUMUYECKOTO
JKCIIepuMeHTa B (popMme 3ammcu
YpaBHEHHI COOTBETCTBYIOIINX
peaKkluii ¥ 1eTIaTh BBIBOJBI HA X
OCHOBE.

CnenoBath nmpaBuiam
M0JIb30BAaHUS XUMUYECKON
MOCY/I0H M J1abOPaTOpPHBIM
000py/TI0BaHUEM.

[IpoBOAWTH BEIYUCIICHHUS TIO
YpaBHEHUSM XUMUYECKHUX
peaKuui.

https://resh.edu.ru/subject/les
son/5814/start/151239/

https://resh.edu.ru/subject/les
son/5814/start/151239/

https://academy-
content.myschool.edu.ru/lesson/e
7ff8162-0d4d-40f8-b9f7-



https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750

¢buznyeckue

U XUMHUYECKUE
CBOIiCTBA,
IPUMEHEHNE

84

OO6mas
XapaKTepUCTHKA
METAJUIOB MOOOYHBIX
noarpyni (b-rpymm)
Ilepnoanueckoii
CHCTEMBI
XAMHYECKUX
DJIEMEHTOB

85

Xpom

86

Mapranerg

87

[Tepmanranat kanus

88

Kemneso

89

Menb

90

Iunk

91

IIpakTHyeckas
padora Ne 7.
Pemenue
IKCNIEPUMEHTAIbH
bIX 32/124 110 TeMe
«Metanibl
IJ1aBHBIX
NOArpPYII»

U [N [ U (VI UG N (W

92

IIpakTH4yeckas
padora Ne 8.
Pemenne
JIKCIEPUMEHTAJIbH
bIX 32/124 10 TeMe
«MeTtaJLiibl
Mo00YHBIX

xpoma(Ill) u xpoma(VI).
XpoMaTsl U AUXPOMATHI, UX
OKHCJIMTEIbHBIC CBOMCTBA.
[Tony4deHue u npuMeHeHHE
Xpoma.

du3nvecKre 1 XUMHIECCKHC
CBOMCTBA MapraHiia v ero
coennHeHn. BaxxHelme
coeaunenus mapranma(ll),
mapranua(lV), mapranma(VI)
u mapranna( VII).
[lepmanraHat Kanusi, €ro
OKHUCIINTEIbHBIC CBOMCTRA.
dusndecknue U XUMHIECKUE
CBOMCTBA KeJIe3a U €T0
coequHeHU. OKCUIBI,
ruapokcuast u conu xenesa(ll)
u xene3a(lll). [Tonyuenue

Y TIPUMEHEHHE KeJie3a U ero
CILJIaBOB.

Meneb: nonydenue, pusnyeckue
1 XUMHYECKHE CBONCTBA,
MPUMEHEHHE TTPOCTOTO
BEIIECTBA U €T0 COCAUHCHUM.
HuHk: nony4yenue, pusnueckue
1 XUMHYECKHE CBOICTBA,
MPUMEHEHHE TTPOCTOTO
BEIIECTBA M €TI0 COSTUHCHHH.
AmMdoTepHbIe CBOMCTBA OKCHIA
Y TUAPOKCH/IA ITMHKA,
TUPOKCOKOMIUICKCHI IIMHKA.
JdemMoHcTpauMu

1. Konnexkuus «MeTanisl

Y CILJIaBBI».

CamocTosATeNBHO INIAHUPOBATH
U OCYILIECTBJISATH CBOIO
IIO3HABATENIBHYIO ESATEIbHOCTD;
IPUHUMATh AKTUBHOE Y4acTHE

B TPYMNIIOBON y4eOHOMH
NeSTeNbHOCTH

422c3e710750

https://resh.edu.ru/subject/les
son/5814/start/151239/

https://resh.edu.ru/subject/les
son/3534/start/151266/

https://academy-
content.myschool.edu.ru/lesson/6
545ec44-34c¢5-43f6-826b-
a648d7d6fef7

https://academy-
content.myschool.edu.ru/lesson/6

545ec44-34c5-43f6-826b-

a648d7d6fef7
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NOATPYII»

93

KonTtpoabHast
pabota nmo teme
«MeTajib»

2. BzauMoielicTBHE IIETOYHBIX
1 TICIIOYHO3EMETbHBIX
METaJUIOB C BOJIOM (BO3MOKHO
HCIIOJTh30BaHUE
BHUJICOMATEPUATIOB).
JlaGopaTopHbIe ONBITHI

1. BzaumoperictBue
TUIPOKCHUIOB aTFOMUHHUS

Y IIUHKA C PaCTBOpPaMU KHUCIIOT
Y LIeJIoueH.

2. KauecTBeHHbIE PEAKIIMU HA
KaTHOHBI METAJLJIOB.
Bouruuciaenust

— macchl (00bEMa, KoTM4ecTBa
BEIIECTBA) IPOIYKTa pEaKluu,
€CJIM OJJHO M3 BEIIECTB JIaHO

B BHJIC PacTBOpa

C omnpeAenEéHHON MacCOBOM
JI0JIEN PACTBOPEHHOTO
BEIIIECTBA UJIK UMEET MPUMECH;
— macchl (00béMa, KOTM4ecTBa
BEIIIECTBA) MIPOIYKTA PEAKIIHH,
€CJIM OJHO U3 BEIIECCTB JIaHO

B BHUJIE pacTBOpa

C OnpeaenéHHON MacCOBOM
J10JIEN paCTBOPEHHOTO
BEIIIECTBA;

— JI0JIM BBIXO/Ia MTPOYKTa
pEeaKIUU OT TEOPETUUECKHU
BO3MOXHOTO

https://academy-
content.myschool.edu.ru/lesson/0f

59d4f0-199b-40f4-ae5f-

8102623780

HToro mo pazaemny

54

XuMus v Ku3Hb (9 4.)

94

Ponp xumMuu B
pa3BUTHH

Ponb xumMuu B obecriedeHuu
YCTOMYMBOrO pa3BUTHUS

PackpeiBath posib XuMun
B PEILICHUH YHEPreTUUECKUX,

https://resh.edu.ru/subject/les
son/3504/start/151485/



https://academy-content.myschool.edu.ru/lesson/0f59d4f0-199b-40f4-ae5f-81026ff23780
https://academy-content.myschool.edu.ru/lesson/0f59d4f0-199b-40f4-ae5f-81026ff23780
https://academy-content.myschool.edu.ru/lesson/0f59d4f0-199b-40f4-ae5f-81026ff23780
https://academy-content.myschool.edu.ru/lesson/0f59d4f0-199b-40f4-ae5f-81026ff23780
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

YCJIOBCYCCTBA

95

ITonsATHE O HAy4YHBIX
METOJ1ax MTO3HAHUS
Y METOJI0JIOTU U
HAaY4HOT'O
HCCIeI0BaHUs

96

[TpombieHHBIE
CIOCOOBI OTyYEHHUS
BaKHEUILINX
BEILECTB

97

Xumug u
OKpYy>KaroIias cpeaa

98

XuMUs U 310POBbE
YeJI0BeKa

99

XUMUS TUAILHA

100

BriToBas xumus

101

XUMHUS B CENBCKOM
X03SIMCTBE

YeJI0BEYECTBA.
[TonsiTHE O HAYYHBIX METOAAX
MO3HAHUS U METOJI0JIOTHH
Hay4YHOTr'0 UCCIIEJOBaHUSI.
Hay4nple mpuHIUIIBI
OpraHU3aIii XUMHYECKOTO
MIPOM3BO/ICTBA.
[TpombIIuIeHHBIE CITOCOOBI
MOJTyYEHUs BaKHEUIIINX
BEILECTB (Ha mpuUMeEpe
MIPOU3BOJICTBA aMMHUAKa,
CEpHOM KUCIOThI, METAHOIIA).
[TpoMbInuIeHHBIE CTIOCOObI
MOJIy4YEHHUS METAJIIIOB

Y CIUIaBOB. XMMHUYECKOE
3arpsA3HEHUE OKPYKaOIEen
Cpelbl U €ro MOCIEICTBUS.
Ilpobaema nepepabomiu
0mx0008 U NOOOYHBIX
npooykmos. Poinb XuMun

B 00eCTICYeHUH
3HEPreTUYECKOU
6e3omacHocTH. [Ipunyunsi
«3€NEHOU XUMUUY.

XHMHA U 310POBbE YEIOBEKA.
JlexapCTBEHHBIE CPEACTBA.
[IpaBuna ncnonap3oBaHus
JIEKapCTBEHHBIX MPETapaToB.
Ponb xumuu B pa3BuTHH
MEIHUIIHHBIL.

XUMHUS TUIIU : OCHOBHBIE
KOMITOHEHTBI, MTUIIEBHIC
no6aBku. Ponb xuMun

B 00ecreuyeHu Y MU IICBOM

CBIPBEBBIX M IKOJIOTUUECKUX
npo0JieM YeIoBeyecTna,
OIKCHIBATh OCHOBHBIE
HarpaBJICHUs Pa3BUTUS
XUMUYECKOM HAYKU M TEXHOJIOTHH.
[IpumMensTH IpaBmIIa
6e3omacHOro oOpaleHus

C BEIIECTBAMU, UCTIOJIb3yEMBIMU
B IIOBCEHEBHOM JKM3HH, a TaAKXKe
npaBuiia 6€301MacHOTO MOBEACHUS
B LEJISIX COEPEXKEHUS 30POBbS

Y OKPYKaKUIEH MPUPOTHON
Cpezbl; HOHUMATh OMACHOCTh
BO3/ICHCTBUS HA KUBBIE
OpraHU3Mbl ONPEEIEHHBIX
BELIECTB, CMBICJ ITOKa3aTeNs
I[TK, nosicHaTh HAa TpuMepax
CIOoCOOBI YMEHBIIICHUS

Y IPEJOTBPALICHUS BPEIHOTO
BO3JEHCTBUS ONPENCIEHHBIX
BELIECTB.

AHaIN3upoBaTh U KPUTUYECKU
OILICHUBATh UH(POPMAIHIO,
CBSI3aHHYIO C XUMHUYECKUMHU
polleccaMu M UX BIMSIHUEM Ha
COCTOSIHHE OKPY>KalOILIEH Cpe.ibl.
Hcnonp30BaTh NOIy4YEHHBIE
3HaHUS U IPEICTaBICHUS

o cepax nesTeNbHOCTH,
CBSI3aHHBIX C HAYKOH

Y COBPEMEHHBIMU TEXHOJIOTUSIMH,
KaK OCHOBY JUIsl OpPUEHTAINH

B BBIOOpE CBOEH OyIyiei
npodeCCUOHAITBHON

https://resh.edu.ru/subject/les
son/3514/start/151429/

https://academy-
content.myschool.edu.ru/lesson/f5
999557-18c8-4853-83a0-
588bf830407a

https://resh.edu.ru/subject/les
son/3504/start/151485/

https://resh.edu.ru/subject/les
son/4823/start/

https://resh.edu.ru/subject/les
son/3504/start/151485/

https://academy-
content.myschool.edu.ru/lesson/ac
d826¢f-ba2d-49db-b216-
ef7c26a84728
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0€30MacHOCTH.
Kocmernueckue

1 nappOMepHbIE CPE/ICTBA.
berroBas xumus. [IpaBuna
0€3011aCHOT0 MCIIOJIb30BaHHS
CpeACTB OBITOBOW XUMUH

B ITOBCETHEBHOM JKU3HMU.
XuUMUs B CTPOUTEIILCTBE.
Baxxneimme cTpouTeNbHbIE
MaTepuasl (LIeMeHT, OETOH).
XUMUA B CEIBCKOM XO35MCTBE.
Opranuyeckue 1 MUHEpaIbHbIE
yaoOpeHusl.

CoBpeMeHHbBIE
KOHCTPYKIIMOHHBIE MaTepUAIIbI,
KpacKH, CTEKJIO, KepaMHUKa.
Mamepuanwt 01151 91eKMPOHUKU.
Hanomexwnonocuu

JIeSITEIbHOCTH.

Hcrnonp3oBaTh CHCTEMHBIE
XHUMUYCCKHUE 3HAHUS IS
0OBSICHEHHS U TPOTHO3UPOBAHUS
SIBIICHUI, UMEIOIIHNX
€CTECTBEHHO-HAYYHYIO TPUPOIY,
MPOTHO3UPOBATh, AaHAJIU3UPOBATH
Y OLICHUBAThH C TIO3UIIAMN
IKOJIOTUIECKON 0€30TacCHOCTH
IIOCJICACTBHS OBLITOBOM

Y IIPOU3BOJCTBEHHOMN
JIesITeIbHOCTH YeJIOBEKa,
CBSI3aHHOM C TIepepabOTKOM
BEIICCTB; UCIOIb30BaTh
MOJTy4YECHHBIE 3HAHUS JJIs1
MPUHSATUS TPAMOTHBIX PEIICHUI
B CUTYaIlUsX, CBSI3aHHBIX

C XUMHEH.
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HrTorosas
KOHTPOJIbHAS
padora

https://academy-
content.myschool.edu.ru/lesson/b

8e4d657-2cc7-4860-8583-

9f76edc8a59f

UToro

102
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