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[IpenveTr W 3HaYeHHE OPraHWYECKOW XWMHUH, MPEICTABIEHHE O MHOT000pazuu
OpPraHMYECKUX COEIUHEHUM.

DNEKTPOHHOE CTPOECHUE aTOMa YIJIEpOJa: OCHOBHOE M BO30YXKIEHHOE COCTOSHMSL.
BanenTHple BO3MOKHOCTM aroma yriepoja. XUMHUYECKas CBA3b B OPraHMYECKHX
coeuHeHUsAX. Tumbl THOpUIW3AIMU ATOMHBIX oOpOuTae yriaepojga. MexaHU3MBI
o0pa3oBaHUsl KOB&IEHTHOW CBs3M (OOMEHHBII M JOHOPHO-aKLENTOPHBINH). Tumsl
NEPEKPbIBAHUS aTOMHBIX OpOUTalIel, G- U m-CBsA3U. OAMHapHAas, 1BOMHAs U TPOHHAs CBS3b.
CrnocoObl pa3pbiBa CBsi3el B MOJIEKyJaX OpraHndeckux BemiecTB. [loHsTHEe 0 cBOOOAHOM
panukane, Hykieopuie u 3JaeKTpodue.

Teopuss cTtpoeHus opraHudeckux coeauHeHnii A.M. bytiiepoBa M COBpeMEHHbIE
IPEICTABICHUS O CTPYKTypE€ MOJEKYJ. 3HAau4€HHE TEOPUH CTPOCHMSI OPraHMYECKHX
coeuHEeHUN. MounekynsipHble W CTpYKTypHble (opmynbl. CTpyKTypHBIE (POPMYIIBI
pa3IM4YHBIX BHUJOB: pa3BEPHYTas, COKpall€éHHas, ckeneTHas. M3omepus. Buasl uzomepuu:
CTPYKTYpHasi, MPOCTPAHCTBEHHAs. DJEKTPOHHbIE A((EKTH B MOJIEKYJaX OpPraHMYECKHX
coeTMHEHUH (MHAYKTUBHBIA U ME30MEPHBIN d(PPEKTHI).

[IpencraBnenne o KiIacCUpUKAMM  OpraHmdyeckux BemiectB. [loHsTHE O
¢byakuumoHanpbHoil rpynne. ['omonorus. ['omonmorunueckue psapl. CucremaTuueckas
HOMeHKIarypa opranndeckux coenunenuit (IUPAC) u TpuBHanbHbie Ha3BaHUS OTAEIBHBIX
IIpEACTaBUTEIIEH.

OcobenHocT W KiaccupuKalusi OpraHudeckux peakuui. OKHCIUTETBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMY B OPraHUYECKON XUMUMU.

OKClepUMEHTalIbHBIE  METOABl M3Y4YEHMs BEIIECTB M MX  IPEBPAILECHUI:
O3HAKOMJICHHE ¢ 00pa3liaMu OpraHMYECKUX BEIIECTB U MaTepHallaMy Ha UX OCHOBE, OTIBITHI
MO TMPEBPAIllCeHUI0 OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (IUIaBieHHE, OOYIJIMBaHUE U
TOpPEHHE), KOHCTPYUPOBAHKUE MOJENIEN MOJIEKYJ OPraHUUYECKHUX BELIECTB.

YriaeBoaopoasl.

Ankanbl. ['oMomormyeckwii psan ankaHoB, oOmias ¢opMyna, HOMEHKIATypa U
M30MepHs. JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MONEKYN aiKaHOB, SP°-
ruOpuan3anus aTOMHBIX OpOuTaneit yriepoaa, 6-cBsi3b. OU3NUECKHE CBOMCTBA aTKaHOB.

XHMMHUYECKHE  CBOWMCTBA  QJKAaHOB: pPEAKUMHM  3aMEIIEHHUs, HM30MEpPHU3aLNH,
JNETUAPUPOBAHNS, LMKIU3AlUU, NUPOJIu3a, KpekuHra, ropenus. lIpeacraBinenue o

MEXaHU3ME PEAKIUI paJuKaJIbHOIO 3aMELICHUS.



Haxoxnenue B npupoje. CriocoObl Mony4eHus: 1 NPUMEHEHUE AIKaHOB.

Huknoankansl. OOmas Qopmyna, HOMEHKIaTypa u uzomepus. OcoOeHHOCTH
CTPOCHHUSI U XUMHUYECKUX CBOWCTB MaibIX (LUKIONPOINAH, LHUKIOOYTaH) U OOBIYHBIX
(UMKJIONIEHTaH, UMKIOTreKcaH) UuKIoankaHoB. CrnocoObl TMONy4YeHUs U TMpUMEHEHUe
LUKJIOAJIKAHOB.

Anxensl. ['oMonoruueckuii psig  ajakeHoB, oOmas ¢opmysia, HOMEHKIATypa.
DONEeKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKEHOB, sz-FI/I6pI/II[I/I3aI_[I/I$[
aTOMHBIX opOuTasneit yriaeposaa, 6- u n-cBa3u. CTpyKTypHasi U reoMeTpudeckas (Iuc-TpaHc-
) wuszomepusi. Dusnueckre CBONCTBA AalIKCHOB. XHUMHUYECKHME CBOMCTBA: peakluu
NPUCOEANHEHMS], 3aMEIICHUs B O-TIOJOKEHHE NpPH JBOMHOW CBA3M, MOJIMMEPU3ALHUU U
okucnenuda. IlpaBuio MapkoBHukoBa. KauecTBeHHblE peakuud Ha JBOHMHYIO CBS3b.
CriocoObl oTy4eHus! ¥ MPUMEHEHUE aJIKEHOB.

Anxanuensl. Krnaccudukanms —ankagueHOB  (CONpPSDKEHHBIE, H30JUPOBAHHEIE,
KymyauposanHvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS M XHMMHYECKHX CBOMCTB
CONPSHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpsiKEHHBIX IHUEHOB.
CriocoOBI MoTy4eHHs ¥ MPUMEHEHHUE aJIKaIMEeHOB.

Ankunbl. ['oMosnormyeckuili psii ankuHOB, oOmas (opMmynna, HOMEHKIAaTypa u
nu3oMepHsl. OJIEKTPOHHOE UM IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKWUHOB, SP-
rudpuan3anus aTroMHbIX opOutaneit yriaepoma. dusnueckue CBOMCTBA  AJIKUHOB.
XUMHUYECKHE CBOWCTBA: pEaKUUW NPUCOCAMHEHUS, AUMEPHU3aLUM U TPUMEPHU3ALNH,
okucieHusa. KHCIOTHbIE CBOWCTBA AQJKMHOB, HWMEIOIIMX KOHIUEBYK) TPOWHYIO CBS3b.
KayecTBeHHBIE peakiiy Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHE aIKHHOB.

Apomartuyeckue yrieBoAopojibl (apeHbl). ['oMonorudeckuii psii apeHoB, oOIIas
dbopMyna, HOMEHKJIATypa W H30MepUs. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE
MOJIeKYJIbl OeH3051a. DU3NYecKrue CBOMCTBA apeHOB. XMMHUYECKHE CBOWCTBAa OEH30JIa U €T0
rOMOJIOTOB: pEaKIMU 3aMellleHus B OEH30JbHOM KOJbIE M YIJIEBOJOPOJHOM paauKaie,
peakiuu TMPHCOSAWHEHUS, OKUCIeHHe TomoJoroB Oen3ona. IlpeacraBnenne 00
OpUEHTHUPYIOILIEM JICHCTBUU 3aMeCTUTENe B OCH30JbHOM KOJIbLIE HA MPUMeEpEe aTKUIbHBIX
pajuKaioB, KapOOKCUILHOU, THIPOKCHIIBHON, aMHUHO- U HUTPOTPYIIIBI, aTOMOB TaJIOTCHOB.
OCOOEHHOCTH XMMHYECKUX CBOMCTB crtupona. llomumepusamus crupona. CrnocoObl

MOJIYUCHUS U IPUMCHCHHUEC apOMATUUCCKUX YIJICBOOOPOIO0B.



[Mpuponusiii ra3. Ilonmytaeie HedTanbie ra3el. HedTh m e€ mpoumcxoxaceHHe.
Kamennsiii yromp u mnpoaykrel ero mnepepaborku. CnocoObl mnepepaboTku HepTu:
NEeperoHka, KPeKUHr (TePMHYECKUH, KaTaTUTHUECKUH), puPOpPMHUHT, mupoiu3. [IpoayKTsl
nepepaboTku He()TH, UX MPUMEHEHHE B IPOMBILIUIEHHOCTH U B OBITY.

['eneTndeckas CBS3b MEXKAY PAa3TUIHBIMH KJIACCAMH YTIIEBOJOPOIOB.

DJEeKTPOHHOE CTPOEHUE TaJOreHIIPOU3BOIHBIX YITIEBOIOPOI0B. Peakiuu 3amereHus
rajoreHa Ha TUAPOKCOTPYIIY, HUTPOTPYIITY, IUAHOTPYIITY, aMUHOTpymy. JleficTBue Ha
raJJOTeHIPOU3BOJIHBIE BOJHOTO U CIHUPTOBOTO pacTBopa Iménouu. BsaumopeiictBue
JUTajoreHaJKaHOB C MarHUeM U HHUHKOM. [IoHsATHE 0 MeTaIIOOpraHMYeCKUX COEIUHEHUSX.
Hcnonp30BaHre TalOreHIIPOU3BOIHBIX YTIIEBOAOPOAOB B OBITY, TEXHHKE M TPU CHHTE3E
OpPraHWYeCKHX BEIIECTB.

OKCIIepUMEHTAIbHBIE METOJbl M3YYCHHUs BEIIECTB M HMX TNPEBPALICHHUN: H3y4YCHHE
(¢u3nyecKkux CBOWCTB  YIJIEBOAOPOJOB  (PacTBOPUMOCTB), KAYECTBEHHBIX peakUuil
YTIEBOJOPOJOB PA3IMUHBIX KIaccOB (oOecuBeyMBaHWE OpPOMHOW WM HWOTHOW BOJEI,
pacTBopa IepMaHraHaTa Kajiusi, B3aUMOJICHCTBHE alleTWIEHA C aMMHAuHBIM PacTBOPOM
okcuna cepedpa(l)), kauecTBeHHOE OOHapyXeHHE yIiepoja U BOAOPOAA B OPraHUYECKHX
BEIIECTBAX, MOJIYICHUE ITUJICHA U W3YYCHHE €T0 CBOWCTB, O3HAKOMJICHHE C KOJUICKIUSIMU
«Hedte» m «Yromp», ¢ oOpa3mamu mjacTMacc, KaydyyKOB M DPE3HHBI, MOJECINPOBAHUE
MOJIEKYJT YTJIEBOAOPOOB U TaJOTCHIIPOU3BOIHBIX YTIIEBOIOPO/IOB.

Kucsopoacoaepikaniue opranudeckue coeJuHeHus..

[IpenenbHbIe 0qHOATOMHBIE CIUPTHL. CTpOoeHHE MOJIEKYIN (HAa MpUMEpPEe METaHONIa H
sraHona). [omomornueckuit psang, obmas Qopmyna, u3zoMepusi, HOMEHKJIATypa U
kinaccuukanus. PU3ndeckre CBONCTBA MPEAETbHBIX OJHOATOMHBIX CIUPTOB. BogopoaHbie
CBS3M MEXIy MOJEKYJaMH CIUPTOB. XHMHUYECKHE CBOMCTBA: pPEAKIMH 3aMEIICHUS,
JeTuApaTallii, OKHCIICHHS, B3aUMOJICHCTBHE C OPraHMYECKMMHM M HEOPraHU4YeCKUMU
kucinotamu. KadecTBeHHas peakius Ha OJHOATOMHBIC CIUPTHL. JleHcTBHE O3TaHONA U
METaHOJIa Ha OpraHmW3M uenoBeka. CrocoObl MONydYeHUS U MPUMEHEHHE OIHOATOMHBIX
CIIMPTOB.

[Ipocteie »¢upsl, HOMeHKIaTypa Hu wu3oMepus. OcoOeHHOCTH (U3HUECKUX U
XUMUYECKUX CBOWCTB.

MHOTroaTOMHBIE CIIUPTHI — STUJICHIJIMKOIb U TIHALEpUH. PU3NYECKUE U XUMHUECKUE

CBOMCTBA: pCaknun 3aMCIICHUA, B3&HMOI[CI>1CTBH€ C OPraHNYCCKUMU W HCOPTaHUYCCKHUMH



KHCIIOTAMHU, KA4YECTBEHHAs peEaklUs Ha MHOroaroMHele crnupthl. [lpeacraBinenue o
MeXaHu3Me peakiuii HykiaeounbHOro 3amernieHus. JleficTBMe Ha OpraHu3M YeJIOBEKa.
CrocoObl MoTyYeHus U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIIUSIHHE THIAPOKCOTPYMIBI U OEH30JIBHOTO
anpa. Pusnyeckue cpoiicTBa (eHona. OCOOEHHOCTM XHMMHUYECKHX CBOMCTB (peHona.
KauectBennsie peakiuu Ha ¢enon. Tokcuunocth ¢(enona. CrnocoObl TONYy4YEHUS U
npuMeHenne penona. denondopmanbaeruaHas cMoia.

KapOoHunsHbeie coeArHEHHS — ajbAETUIbl W KETOHBL. ODJIEKTPOHHOE CTPOEHUE
KapOOHUJIBHOM Tpymbl. ['oMosornyeckue psiabl aabIAeruoB U KETOHOB, o0mias ¢popmyna,
U30Mepus U HOMEHKIaTypa. Pu3ndeckue CBOWCTBA albJIETUIOB U KETOHOB. XHUMHYECKUE
CBOICTBa albJETUAOB M KETOHOB: peakiuu mpucoequHeHus. OKUCICHUE albJIeTHIOB,
KaueCTBEHHBIC PEaKIMK Ha abAeTubl. CIoCOOBI OIYyUYEHUSI M IPUMEHEHHE aJbJETHI0B U
KETOHOB.

OnHOOCHOBHBIE TIpe/e/IbHBIE KapOOHOBBIE KHUCIOTH. (OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M3omepus u HoOMeHKnarypa. Dusznyueckue CBOICTBa
OJIHOOCHOBHBIX TPEJIEeNIbHBIX KapOOHOBBIX KUCIOT. BolOpoaHbIE CBSI3U MEXIAY MOJIEKYJIaMu
KapOOHOBBIX  KHUCJOT. XHMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peaKIUs
TepudUKAIIH, PEaKIIUN C YJYaCTUEM YTIEBOAOPOIHOTO panukana. OcoOOEHHOCTH CBOMCTB
MypaBbUHON KUCTOTHI. [IOHSITHE O MPOU3BOIHBIX KApOOHOBBIX KUCIOT — CJIOXKHBIX dpHUpax.
MHoroo6pa3ue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOWCTB  HEMpEACIbHBIX U
apOMAaTHYECKUX KapOOHOBBIX KHCIOT, JAMKAPOOHOBBIX KHCJIOT, THUIPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu BBICIIUX KapOOHOBBIX KHCIOT: CTEapUHOBAs, MAJIbLMUTHUHOBAS,
OJIEMHOBASI, JIUHONe8As, JUHONeHO8asi KUCTOThl. CrocoObl TMONy4YeHUs W TPUMEHEHHe
KapOOHOBBIX KHUCIIOT.

Cnoxubele d¢dupsl. ['omomoruueckmii psig, obmas ¢dopMyna, HU3OMEpUS W
HOMeEHKJIaTypa. @u3nueckue U XUMUYECKHE CBOWCTBA: TUIPOJIU3 B KUCJIOW M IICTOYHOU
cpeze.

Kupsi. Ctpoenue, pu3nyeckre 1 XUMUYECKHE CBOMCTBA )KUPOB: THAPOIN3 B KUCIION
U menodHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPKAIIUX OCTATKU HEMPEIEIbHBIX
YKUPHBIX KUCIOT. JKupsl B mpupoze.

MpbL14 KaK COJIM BBICITUX KapOOHOBBIX KUCIIOT, KX MOFOIICE JICHCTBHUE.



OO6mas xapakTtepuctuka yrieBoaoB. Kiaccudukamus yrieBomoB (MOHO-, nu- U
noJsimcaxapusl). MoHOocaxapuabl: TITI0K03a, PPyKTO3a, rajakro3a, pudbosa, 1e30kcupudosa.
@du3znuecKkue CBOMCTBA M HAxXOXJIeHHE B mpupone. PorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEaKIMU C Y4YacTHEM CIHUPTOBBIX W albJETHAHOW TpyNN, CHOUPTOBOE U
MOJIOUHOKHCIIOE OpokeHue. lIpuMeHeHue IiIoKO3bl, €€ 3Hau€HUE B KU3ZHEIACATEIbHOCTH
opranu3ma. J[lucaxapuzapl: caxapo3a, MajbTO3a U JIakTo3a. BoccraHaBiauBamonme u
HEBOCCTAHABJIMBAIOIIME Aucaxapuabl. 'maponus nucaxapunos. Haxoxaenue B mpupone u
npuMeHeHue. [lonucaxapuapl: Kpaxmal, INIMKOTEH U LeUt0103a. CTpOeHHEe MaKpOMOJIEKYJ
KpaxMmaja, IJIMKOIe€Ha M LeJUTroio3bl. dusnyeckne cBOMCTBA Kpaxmana U LEJUIIOJIO3BI.
XUMUYECKHE CBOMCTBAa KpaxMmajia: TUAPOJIM3, KadyeCTBEHHAs peakuus C HOJOM.
XUMHUYECKHE CBOWCTBA IIEILIIOIO3BI: TUAPOIN3, ToydeHue 3(pupoB nemnonossl. [lonsarue
00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO03a, alle€TaTHBIN MIENK).

OKCHEPUMEHTAIIbHBIE ~ METOJbl HW3Y4YEHUs BEUIECTB M UX  IPEBpallCHUM:
pacTBOPUMOCTh DPA3JNMYHBIX CIHUPTOB B BOJE, B3aUMOJEHCTBHE JTaHOJA C HATPUEM,
OKHCJIEHHE 3THJIOBOTO CIUPTA B aJIbJIETU]] HAa pACKaJI€HHON METHOM MPOBOJIOKE, OKUCIIEHUE
STUJIOBOTO CIHPTa AUXPOMATOM Kajusi (BO3MOXHO HCIOJIb30BaHUE BUIAECOMATEPHUANIOB),
KaueCTBEHHbIE peakUWW Ha alpJerujapl (¢ TUIpoKcuaoM auammuHcepedpa(l) u
ruapokcuaoM Mmenu(ll)), peakums rnuunepuna c rugpokcugom wmeau(ll), xummyeckue
CBOMCTBA pacTBOpa YKCYCHOW KHCIJIOTBI, B3aWMOJECHCTBHE pacTBOpa TIJIOKO3bl C
ruapokcuaoM  menu(ll),  B3aumopeilicTBME ~— Kpaxmana ¢ HOJOM,  pEILIECHHE
AKCIIEPUMEHTANIbHBIX 3a/ay 1o TeMaM «Couptel U ¢eHonby, «KapOOHOBBIE KHCIOTHI.
CrnosxxHbie 3pupbI».

A30Tcojep:kale OpraHnyecKue coeJHHeHn .

AMUHBI — OpraHdyeckue TMpou3BOAHbIE aMMmuaka. Kraccudukauus amMHHOB:
anmupaTUUecKue M apoMaTHyecKue, MEepBUYHBbIC, BTOPUYHbIE W TpeTuuyHble. CTpoeHue
MoOJIeKyJ, oOmias ¢opMyna, Hu30Mepusi, HOMEHKJIaTypa M (U3MYECKHE CBOWCTBA.
XUMHUYECKOE CBOWCTBAa aln(aTUYECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, aTKUIUPOBAHUE,
B3aMMO/ICHCTBUE IEPBUYHBIX AMUHOB € a30TUCTON KUCTOTON. CoNM amKUIaMMOHHSL.

AHUIMH — TpeACcTaBUTENb AMMHOB apomaTudeckoro psga. CTpoeHHMe aHMUIIMHA.
B3aumHoe BiMAHHME TpyIIl aTOMOB B MoOJIEKyJe aHWIMHA. OCOOEHHOCTH XHUMHYECKHX
cBoiicTB aHmiMHa. KadecTBeHHble peakuuu Ha aHWIMH. CHocoObl TMOMy4YeHHs U

npuMeHeHne anudarndeckux aMuHoB. [lomyyeHne aHuirHa U3 HUTPOOEH301a.



AmuHokucnotrel. Homenknarypa u wusomepus. OTtlenbHble NPEACTABUTENN O~
AMMHOKUCIIOT: TJIMIMH, ajJaHuH. Pu3nyeckue CBOMCTBA aMUHOKHMCIOT. XHMHUYECKHUE
CBOIICTBA AaMHUHOKUCIOT Kak aM(pOTEpHBIX OPraHUYeCKUX COCIMHEHUH, peakuus
NOJUKOHJEHCAllUK, O0pa3oBaHUE TMENTUAHOM  cBA3M. buosorndyeckoe 3HaueHue
aMUHOKHUCIIOT. CUHTE3 U THIPOJIU3 MENTUIOB.

benku xak npupojHble noaumepsl. [lepBuuHas, BTOpUUYHAs U TpEeTUYHAsl CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OENKOB: TWAPOJIU3, JE€HATypalus, KaueCTBEHHbIE PEAKIINU
Ha OeNKH.

OKcIepUMEHTalbHbIE METOIbl M3YUEHHS BELECTB U MX MPEBpalleHUI: pacTBOpeHUe
OenKOB B BOJE, JEHATypalus OENKOB IMPU HArpeBaHUM, LIBETHbIE pPEAaKIMH Ha OENKH,
peleHre SKCIEepPUMEHTANbHBIX 3aJlad 10 TeMaM «A30TcojaepiKalue OpraHudeckue
coenMHeHus» U «Pacro3HaBanne opraHUn4ecKuX COeAMHEHUI.

BbicokoMoJIeKyJ/IsIpHbIE COeINHEHNS .

OCHOBHBIE TIOHATHSI XUMHUU BBICOKOMOJEKYJSPHBIX COEIUHEHUH: MOHOMED,
HOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3AIMH, CPEeIHssS MOJIEKYJsIpHas Macca.

OcHOBHBIC MCTOAbI CHHTC3a BBICOKOMOJICKYIISPHBIX COCJIUHCHUN — [moJmmMepu3anusa "

MTOJIMKOHICHCALIHSI.
[TonmumepHble  MaTepHUAIIBL. [InactmMaccsl  (TIOJIMATHUIIEH, MTOJITUITPOTIUJIIEH,
MOJTUBUHUIXJIOPUI, MOJIMCTHPOI, MOJTUMETUIIMETAKPUIIAT, MOJIMKapOOHATHI,

nonvd TIIeHTepedTanar). Y THIn3amus 1 nepepadboTka IiacTuka.

DOnacToMephl: HaTypaibHBIH KaydyyK, CHHTETUYECKHE Kaydyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BonokHa: HarypaibHble (XJIONOK, IIEPCTh, WIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHUE (KalpoH U JIaBCaH).

[Tomumepsl cnenuanbHOrO Ha3zHaueHus (TedOH, KeBiap, 3JIEKTPONPOBOASILNE
NoJIMMEpHI, OMOpa3aaraeMble MOJIUMEPHI).

OKCHEepUMEHTAJIbHbIE  METOJbl  U3Y4YEHUsS BELIECTB M UX MpEeBpalleHUM:
O3HAaKOMJIEHHE ¢ oOpa3llaMM MPUPOIAHBIX M MCKYCCTBEHHBIX BOJIOKOH, ILIacTMAacce,
Kay4YyKOB, pEIICHHE IKCIIEPUMEHTAIIbHBIX 3a7ad mo TeMme «Pacmo3HaBaHue miiacTtMacc U
BOJIOKOHY.

Pacuérnrie 3agaun.



Haxoxxnenne MonekyisipHOi (HOpMyIbI OPTaHMYECKOTO COEIWHEHUS 10 MAacCOBBIM
JIOJSIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKICHHE MOJIEKYJISPHOH (OpMyJIbl
OpPraHMYECKOro COeAUMHEHUs Mo Macce (00bEMY) NPOAYKTOB CrOPAaHHUS, MO KOJIHYECTBY
BellecTBa (Macce, 00bEMY) IPOAYKTOB peaKLUU W/UIU UCXOIHBIX BELIECTB, YCTAHOBJICHUE
CTPYKTYPHOH (hOPMYJIbl OPraHUYECKOT0 BEUIECTBA HA OCHOBE €0 XUMUYECKUX CBOWCTB MIIU
croco0OB MOJyYEHUs], ONpPENEICHUE JIOJM BBIXOAA MPOJYKTa PEAKIMU OT TEOPETHUYECKU
BO3MOKHOTO.

MesxrpeMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMeTHBIX CBs3ed NpU M3yYeHUM OpraHuyeckol xumuu B 10
KJIACCE OCYIIECTBIIIETCS Yepe3 UCIIOIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK U MOHATHH, IPUHATHIX B OTAEIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO01re ecTeCTBEHHO-HAYYHbIE IOHTHS: SIBJICHUE, HAYYHbIN (DaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJM3, CUHTE3, Kilaccudukanus, HabI0eHNEe, U3MEPEHUE, SKCIIEPUMEHT, MO/JIEINb,
MOJIETTUPOBAHUE.

dusmka: mMarepus, aToM, 3JIEKTPOH, IPOTOH, HEHTPOH, MOJIEKYJa, SHEPreTHUECKUI
YPOBEHb, BELIECTBO, TE€JO, OO0BEM, arperaTHoe COCTOSIHHE BEIIEeCTBA, (QHU3UUYECKHE
BEJIMYMHBI, €IMHULIBI U3MEPEHUSI, CKOPOCTb, SHEPTHUs, Macca.

buonmorms:  kjeTka,  opraHm3M,  JKOCHUCTeMa,  Ouwocdepa,  MeTabOIU3M,
HACJIE/ICTBEHHOCTb, aBTOTPO(HBIH UM  reTepoTpodHBIA THUN NUTaHUSA, OpOXKEHHE,
¢dorocunTe3, AbIXaHUE, OCIKH, YTIEBObI, )KUPBI, HYKJICMHOBbIE KHCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMble, TOILIUBO.

TexHosorus:: NMUIIEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO MHUTAHMS, MOIOIINE
CpelCTBa, MATEPHUAIIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KNIACC OBHIAS U HEOPTAHUYECKASA XUMMUS

Teopernyeckue 0OCHOBbI XMMHUM.

Atom. CocTtaB aTOMHBIX sjep. Xumudeckuil siemeHT. W3oromsl. CTpoeHue
ANIEKTPOHHBIX OO0OJOYEK AaToMOB, KBAHTOBBIE YHCIA. ODHEPreTUYECKHE YPOBHH U
noAypoBHH. ATOMHbIC opOuTanu. Kiaccudukainus XUMHUECKUX 3JIeMEHTOB (S-, p-, d-, f-
aneMeHThl). PacmpeneneHne SIEKTPOHOB 10 AaTOMHBIM — OpOMTasIM.  DIIEKTPOHHBIE
KOH(HUTypalul aTOMOB JJIEMEHTOB TIEPBOTO—4YETBEPTOTO TMEPUOJOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUH, ANEKTPOHHbBIE KOH(UTypauu MOHOB.

DIEKTPOOTPULIATENHLHOCTD.



Ilepnognueckuii 3axkoH u Ilepmoanueckas cucreMa xumuyeckux anemeHToB J[.H.
MenneneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ileprogudeckoil cHUCTEMBI XMMHUYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOpHeill CTPOEHHS aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHUS
CBOMCTB XMMMYECKUX 3JEMEHTOB M 00pa3yeMblX MMHU HPOCTBIX U CIOXHBIX BELIECTB I10
rpynmnam u nepuojam. 3HaueHue nepuoaudeckoro 3akona /.M. Menneneesa.

XuMmnyeckas CBA3b. Buabpl XMMHYECKOM  CBSI3U:  KOBAJCHTHAs, HWOHHAas,
MeTajindyeckas. MexaHu3Mbl 0Opa30BaHMsI KOBAJIEHTHOW CBA3M: OOMEHHBIA M JOHOPHO-
aKLENTOPHBIM. DHEprus U AnuHa cBs3u. [IoasgpHOCTB, HANIPaBIECHHOCTh M HACHIIIAEMOCTh
KoBajeHTHOW cBsa3u. KparHele cBaA3u. Bopoponnas  cBs3b.  MeXMOIEKyIspHbIE
B3aIMOJIEUCTBUSI.

BaneHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOEHUEM (HA MPUMEPE COEIUHEHUN AIIEMEHTOB BTOPOTO
nepuoa).

[IpencraBneHne O KOMIUIEKCHBIX cOoequHEHMsIX. (CoOCTaB KOMIUIEKCHOTO HOHa:
KOMILIEKCOOOpa3oBaTellb, JUraHAbl. 3Haue€HUE KOMIUIEKCHBIX coefuHeHui. Ilonstue o
KOOPJAMHAIIMOHHON XUMHMH.

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOECHUS. THIBI KPUCTAIUNIMYECKUX
pemETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonstue o paucnepcHbix cucremax. Mcrtunabelie pactBophl. IlpencraBinenune o
KOJJTOUIHBIX pacTBopax. CrocoObl BHIPAKEHHUS] KOHLEHTPAMN PACTBOPOB: MAccoBast OIS
BEILIECTBA B pACTBOPE, MOJIApHAs KOHLEHTpauus. HachlnieHHble W HEHACHIIICHHBIC
pacTBOPBL, PaCTBOPUMOCTL. Kpucramuioruapars..

Knaccudukanmus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. |pUBHAIIbHBIC
Ha3BaHUs OTAEJIbHBIX IPEACTAaBUTEIECH HEOPTaHUYECKUX BEIIECTB.

Krnaccudukanus XuMuueckux peaxiuii B HEOPraHMUECKOW U OPraHUYeCKOW XUMUHU.
3aKOH COXpAaHEHHUS MAacChl BEUIECTB; 3aKOH COXPAHEHHsI U MPEBPAIEHUS SHEPTUU INpPH
XUMHYECKUX peakiusax. TertoBsle 3P(GEeKTbl XUMUYECKHX peaknuid. TepMoXuMUdecKue
YpaBHEHUS.

CKOpOCTh XMMHYECKON peakuuu, €€ 3aBHUCHUMOCTb OT pa3IMYHBIX (PAKTOPOB.
I'oMOreHHsbIe U rereporeHHble peakuu. Karanns u kataau3aTopsl.

OOpatuMble M HeoOpaTUMble peakiuu. XuMHueckoe paBHoBecue. KoHcTanTa

XUMHUYCCKOTO  PaBHOBCCHAL. q)aKTOpLI, BIIMAKOIIME Ha  IIOJJOKCHHEC XHUMHYCCKOI'O



paBHOBECHSI: TEMIIEpaTypa, JaBICHUE U KOHIICHTPAIIMHU BEIIECTB, YUYACTBYIOIIHUX B PEAKLIUH.
[Tpunuun Jle [larense.

OnekTponuTtudeckas auccouuarus. CuwibHble W ciabble 3IeKTpoUThl. CTeneHb
nucconmanuu. Cpena BOJHBIX pacTBOPOB: KHUCIOTHAs, HEUTpaibHas, IIEJI0YHasl.
Bonopoansiit nokasarens (pH) pactBopa. ['uaponus coneit. Peakunu noHHOro oOMeHa.

OKuCIUTENbHO-BOCCTAHOBUTEbHBIE peakiui. CteneHb OKuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Ipoliecchl OKHUCIEHUST U BOCCTAHOBIICHUS. BakHeHIIne OKUCIUTENH U
BOCCTAHOBUTENIN. METOJl 3JeKTPOHHOTO OajlaHca. DJEKTPOJIU3 PAacTBOPOB M PaCIJIaBOB
BEIIIECTB.

DKCNepUMEHTAbHBIE METOJbl U3YUYCHHS BEIIECTB U UX MPEBPAIICHUN: pa3JIOKEHUE
MepoKcHuaa BOJAOPOJia B MPUCYTCTBUU KaTajau3aTopa, MOJEIU KPUCTAUTMYECKUX PEIIETOK,
MPOBEACHUE PEAKIMii HMOHHOTO OOMEHa, OMpPEAENICHHE CPEIbl PAacCTBOPOB C IMOMOIIBIO
WHIUKATOPOB, U3YUCHUE BIUSHUS PA3IUIHBIX (DAKTOPOB Ha CKOPOCTh XUMHUECKOW peaKIuu
Y TIOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

Heoprannuyeckasi Xxumusi.

[Tonoxxenne HemetauioB B llepuonnueckon cucreme XuMUYECKUX 3neMeHToB [I.H.
MenpeneeBa U OCOOEHHOCTH CTPOEHHUS UX aTOMOB. DHU3MUYECKHE CBOMCTBA HEMETAJUIOB.
AJoTponUs HEMETAIIOB (Ha IpHMEpPE KUCTI0poa, cepbl, hochopa u yrieposa).

Bonopon. [Monyuenue, pusndyeckne 1 XUMUUECKUE CBOMCTBA: PEAKIIUUA C METAJIJIaMU
¥ HeMeTaJulaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ nipubl. TOTIMBHBIC 2JIEMEHTHI.

lanorensl. Haxoknenwe B mOpupoae, CHOcoObl TOMydeHUs, (UIUYECKUE U
XMMHUYECKHE  CBOWCTBA. [ ajoreHoBOmOpoAbl.  BaxkHeilmue  KUCIOpPOJCOAEpKallne
coeMHEHUsT TaloreHoB. JlaGopaTropHble W TPOMBINUICHHBIE CIIOCOOBI  TOJYYCHHUS
rajoreHoB. [[puMeHeHne rajJloreHoB U UX COCTMHEHU.

Kucmopon, o030H. JlabopatopHble ¥ NPOMBIIUICHHBIC CIIOCOOBI  TOJYYCHUS
kucioposa. Ou3nvecKue U XMMHUYECKHE CBOWCTBA M MPUMEHEHWE KHUCIOpPOJa W O30HA
Okcupl U IEPOKCU/IBI.

Cepa. Haxoxxnenue B mpupojie, CrocoObl MojgydeHus, GU3nIecKue U XUMHYECKHE
cBoiictBa. CepoBomopon, cynbbumasl. Oxcupn cepoi(1V), okcun cepwi(VI1). Cepuucras u
cepHasi KUCIOTHI ¥ uX coir. OcoOEHHOCTH CBONCTB CEpHOM KUCIOTHL. [IpuMenenue cepsl u

€€ CoeTMHEHU.



A3zor. Haxoxaenune B mpupojie, CrocoObl MONYYCHHs, PU3NISCKUE U XUMUYCCKUE
cBoiicTBa. AMMuUak, HUTpuAbL. OKcHUIIbI a30Ta. A30THCTasi M a30THAsi KUCIOTHI U UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHI. [I[pruMeHeHune a3ota u ero coeIMHeHUN. A30THbBIE
yI0OpeHus.

®dochop. HaxoxaeHnue B mpupojie, CocoObl MOMyYeHus, PU3NIEeCKue U XUMHUIECKUE
cBorictBa. @ochunbr u dochun. Oxkcuanl dochopa, GochopHas KucaoTa U €€ COJH.
[Tpumenenue pocdopa u ero coenuHeHnii. PocPopHeie yA00pEeHHUS.

VYrnepon, HaxoXJeHUEe B MPUPOJE. AJUIOTPOIHbIE MoAuduKanuu. DPuU3ndecKkue u
XUMHUYECKUE CBOWCTBA MPOCTHIX BEIECTB, 00pa3oBaHHbIX yriepoaoMm. Okcun yriepoaa(ll),
okcup yriepoaa(lV), yrombHas kuciora u €€ coi. AKTUBUPOBAHHBIN yrojb, aacopOIIHs.
@Oymiepensl, rpadeH, yriaepoaHsle HaHOTPYOkH. IIpuMeHeHHME TPOCTHIX BEIIECTB,
00pa30BaHHBIX YIIEPOIOM, U €T0 COCTUHEHUMH.

Kpemuuii. Haxoxaenwe B mpupoje, CHOCOOBI TMONy4YeHHs, (QUINYECKUE U
xumudeckue coiictBa. Oxcua  kpemHus(l1V), KpemHHeBas KHCIOTA, CUJIMKATHI.
[Tpumenenne kpeMHUsI 1 ero coeuHeHuid. CTeKI10, ero Moay4YeHue, BUIbI CTEKIIA.

[Tonoxenne wmeramwuioB B Ilepuoanyueckoit cuUCTeME XUMUYECKHUX DIIEMEHTOB.
OCOoOEHHOCTH CTPOEHHUS IJIEKTPOHHBIX 000J0YEK aTOMOB MeTauioB. OOmme (usnyeckue
cBoiicTBa MeTaiioB. [I[puMeHeHne MeTaoB B ObITY U TexHHUKE. CIIaBbl METAJIIOB.

DNEeKTPOXUMUYECKUN psii HampspDkeHUH MertamioB. OOmmMe crnocoObl MONTy4eHUS
METaJUIOB: THAPOMETAITYPrusi, MNHPOMETAIUIYyprusi, 3jekrpomeramnyprusi. I[lonsTtue o
KOppo3uu MeTaioB. CriocoObl 3aIIUThI OT KOPPO3HUH.

O6mas xapakrepuctuka MetaimoB |A-rpynnber  [leprogudeckoil  CUCTEMBI
XAMHYECKHX OJJIEeMEHTOB. Hatpuii u kanmii: monydeHue, (QU3MUYECKHE W XUMHUYECKUE
CBOICTBa, MPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCTUHEHUH.

O6mas xapaktepuctuka MetauioB |IA-rpynmer  Tlepuogudeckoid  CUCTEMBI
XUMUYECKUX DJIEMEHTOB. MarHuii W KajblMi: MOJydeHHe, PU3MYECKUEe M XHUMHUYCCKUE
CBOICTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U UX COeAMHEHUHN. KECTKOCTD BOJBI U CIIOCOOBI
€€ yCTpaHEHHS.

AmoMuHUN: TIONMydeHWe, (PU3NYECKUEe M XHUMUYECKHE CBOWCTBA, MPUMEHEHHE
IPOCTOTO BEIIECTBA U €ro coenuHeHWH. AMQOTEepHbIE CBONCTBA OKCHAA M THAPOKCHIA

AITIOMUHUA, TUAPOKCOKOMIIJICKCHI aJTIOMUHHA.



OOmas xapakrepucTuka MeTauioB modounsix noarpymnn (b-rpymnm) Ilepuoanaeckoit
CHUCTEMBI XUMUYECKHUX 3JIEMEHTOB.

dusznueckue W XUMHUYECKHE CBOIICTBa XpoMma M €ro coeauHeHuid. Okcuabl u
ruapokcuabl - xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel W auxpomaThl, HX
OKHCIUTENbHBIE CBOMCTBA. [lonyueHre u mpuMeHeHne Xpoma.

DuU3UUEeCKUE U XMMHUYECKUE CBOMCTBAa MapraHiia M €ro COeIUHEHWH. Baxueimue
coenunenusi mapranua(ll), mapranua(lV), mapranna(VI1) u mapranua(VIl). Ilepmanranar
KaJIns, €r0 OKUCIHUTEIbHBIE CBOMCTBA.

®usznueckue M XMMHUYECKHE CBOMCTBA jKejle3a U ero coeauHeHuid. OKcuuabl,
ruapokcuasl U conu sxenesza(ll) u sxeneza(lll). Tlonyyenue m mpumeHeHUe Keje3a U €ro
CILJIaBOB.

Ou3nyeckue M XHMHUYECKHE CBOMCTBA Meau W €€ coeauHeHwil. [lomydyenue u
MIPUMEHEHUE MEJIU U €€ COCTUHECHUN.

[unk: momydeHue, GU3NUYECKME M XMMHUYECKHE CBOMCTBA. AM(pOTEpHBIE CBONCTBA
OKCHJa U TUJIPOKCUJA LHHKA, TMAPOKCOKOMIUIEKCHI IMHKa. IIpuMeHeHHe LMHKa U €ro
COEJIMHEHUHN.

DKCHepUMEHTaIbHbIE METOJAbl M3YyUYCHMsI BEIIECTB U UX MPEBpallCHUMN: H3ydeHUE
00pa3IoB HEMETAIJIOB, TOpeHUE cephl, Gocdopa, kee3a, MarHus B KUCIOPOJE, U3yUeHHE
KOJUTeKIuu «MeTalibl M CIUIaBbl», B3aWMOJCHCTBHE IICIOYHBIX U IIETOYHO3EMETbHBIX
METaJUIOB ¢ BOJIOM (BO3MO>KHO MCIOJIb30BAaHUE BUIEOMATEPUAIOB), B3aUMOICHCTBUE [TUHKA
U JKeJie3a C pacTBOpaMU KHCJIOT U IEJI0Yei, KaueCTBEHHBIC PEAKIIMU HAa HEOPTaHHUYECKUE
aHUOHBI, KAaTUOH BOJOpPOAAa U KATHOHBl METAJJIOB, B3aUMOJIEHCTBHE THUJIPOKCUIIOB
QIIOMUHUSI M IIMHKA C pacTBOpAaMU KHUCJIOT M IIENOYel, pelIeHHne SKCIEPUMEHTAIbHBIX
3agay no Temam «lamorenb», «Cepa u e€ coeguHeHUs», «A30T U ¢ochop M HX
COeIMHEHUs», « MeTabl TITaBHBIX TOATPYII, «MeTamibl TOOOYHBIX MOATPYIII.

XuMHuS H KU3Hb.

Ponp xumum B obOecriedeHWH YCTOWYHMBOTO pa3BUTUS uenoBedecTBa. [loHsTHE O
HAay4YHBIX METOJaX TMO3HAHWA M METOJOJIOTHH HAy4YHOro wuccieaoBaHus. HaydHbie
NPUHIAIBl  OPTaHHW3alMd  XHUMHYECKOTO MPOU3BOJACTBA. [IpOMBININIEHHBIE — CTIOCOOBI
MOJIyYEHUsl BaXXHEHIINX BEUIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHAKA, CEPHON KHUCIIOTHI,

MGTaHOJ’Ia). HpOMBIHIJ'ICHHbIG CIIOCOOBI IMOJIY4YCHUA MCETAIJIOB W CILIABOB. XUMHUYECKOe



3arpsi3HEHUE OKPYXKAIoMIeH Cpelbl W ero mocienctBus. Pons xumum B obOecrieueHun
HHEPreTUIECKON 6€30MacHOCTH.

XuMus U 310pOBbE 4eoBeKa. JIekapcTBeHHbIe cpeacTBa. [IpaBuna ncnonb30BaHUA
JIEKAPCTBEHHBIX ITpenapaToB. Poyib XUMHUK B pa3BUTHH MEAUIIMHBI.

XuMHusl THUIIWA: OCHOBHBbIE KOMIIOHEHTHI, MHINEBbIE a00aBku. Ponb xumuu B
oOecreyeHnH MUIEeBON OE30MacHOCTH.

KocmeTtnueckue u napgromepnsie cpeactsa. beitoBas xumus. [IpaBuna 6e3onacHoro
UCIOJIb30BaHUS MPENapaToB OBITOBOM XUMUU B MTOBCEAHEBHON KU3HU.

XUMHUS B CTPOUTEIBCTBE: BaXKHEHIIINE CTPOUTEIbHBIE MaTepHalIbl (LIEMEHT, OETOH).

XuMHs B CEIBCKOM X03sicTBe. OpraHruecKkue 1 MUHEpaIbHbIE yI0OpEeHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa.
Marepuans! 115 251eKTpoHUKU. HaHOTEXHOIOT M Y.

Pacuérnrlie 3agaumn.

Pacuéte: maccel BemiecTBa WM 00BbEMA Ta30B MO HM3BECTHOMY KOJIHMYECTBY
BEIIECTBA, Macce WM O0BbEMY OJHOTO W3 Y4YaCTBYIOIIUX B PEAKIMU BEIIECTB, MAacChl
(00bEMa, KOJMUYECTBAa BEIECTBA) MPOAYKTOB PEAKIUU, €CITU OJHO W3 BEIIeCTB WMeEEeT
nmpuMecH, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTA PEAKIMU, €CIU OJIHO U3
BEIIECTB JIAHO B BHJE pPACTBOpPA C OMNPEACIEHHOM MacCOBOM JIOJIEM PacTBOPEHHOTO
BEIIIECTBA, MACCOBOM JI0JIM U MOJISIPHOM KOHIIEHTPALMK BEIIECTBA B PACTBOPE, IOJIM BBIXOAA
MPOAYKTA PEAKUUH OT TEOPETUUECKH BO3MOKHOTIO.

MexrpeamMeTHbIE CBA3H.

Peanuzanus MeXnpeaIMETHBIX CBSI3eM MPH HM3yYEeHUW OOIIe W HEOpPraHUYECKOM
xuMur B 11 Kiacce OCYIIECTBISETCS Yepe3 HCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TOHATHI, TaK W TMOHSITUWA, NPUHATHIX B OTACJIBHBIX NPEAMETaX €CTECTBEHHO-
Hay4YHOTO LIMKJIA.

OO01Ime eCTeCTBEHHO-HAayYHbIC TIOHATHS: SIBIICHHE, HAYYHBIN (aKT, TUIIOTe3a, TEOPHs,
3aKOH, aHaJIW3, CHUHTE3, KiIaccu(puKaius, TNEPUOAUYHOCTh, HAOIOJCHUE, W3MEPCHHUE,
AKCIIEPUMEHT, MOJEIb, MOJACITUPOBAHHUE.

®dusuka: MaTepusi, MUKPOMHUP, MaKPOMUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOIBI, paIMOAKTUBHOCTh, MOJIEKYJa, JHEPTeTUYECKUI YPOBEHb, BEILIECTBO, TE€NO, OOBEM,
arperaTHOe COCTOSIHME BEIIECTBA, HACAIBHBIM Ta3, (U3UUYECKUE BEIMYMHBI, €IUHHIIBI

N3MCPCHUS, CKOPOCTh, DHCPI'Us, Macca.



buonorus: knerka, opranusM, sKocucTema, Ouocdepa, mMeTaboIu3M, MaKpo- U
MUKPOAJIEMEHTBI, OCIIKHU, JKUPBI, YTIIEBOJIbI, HYKICUHOBBIC KUCIOTHI, ()EPMEHTBI, TOPMOHBHI,
KPYTrOBOPOT BEIIECTB U IMOTOK SHEPTHH B SKOCUCTEMAX.

['eorpadus: MuHEpasbl, TOpPHBIE TIOPOJIBI, TIOJE3HBIC WCKOMAEMbIC, TOILIUBO,
pECypCHI.

TexHoNorMs: XUMHYECKass IPOMBIIIJICHHOCTh, METAJUIYpTUsl, CTPOUTEIbHBIC
MaTEpHUaJbl,  CEIbCKOXO3SIMCTBEHHOE  IMPOWM3BOJICTBO, THIIEBas  MPOMBINIICHHOCTD,
(dapMarieBTHYECKass MPOMBIIUICHHOCTh, IPOM3BOJICTBO KOCMETHUYECKUX IMPENaparos,
NPOM3BOJICTBO  KOHCTPYKIIMOHHBIX ~ MAaTEpPHajOB, JJICKTPOHHAs  MPOMBIIUICHHOCTbD,

HAHOTCXHOJOI'H.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IMTPOI'PAMMEBI 110 XMMUU
HA YI'JITYBJIEHHOM YPOBHE CPEIHEI'O OBIIET'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUU C CHUCTEMHO-IEATENFHOCTHBIM MOJIX0JIOM B CTPYKTYpPE JTMUHOCTHBIX
pE3yIbTATOB OCBOCHUS MMpeameTa «XUMHS» Ha YpPOBHE CpPEIHEro oO0IIero oOpa3oBaHHs
BBIICJICHBl  CJEAYIOLIME COCTABJISIONIME: OCO3HAHHWE OOYYaIOIIUMHUCA POCCUHUCKOU
FPaXKJIAaHCKOM HMAEHTUYHOCTH; TOTOBHOCTH K CaMOpPA3BUTHIO, CAMOCTOSITEJIBHOCTH H
CaMOOIIPE/ICNICHUIO; HaJIMYMe MOTHUBAIlMM K OOYYEHHIO; TOTOBHOCTb U CIOCOOHOCTH
0o0y4JarImuxcsi PYKOBOACTBOBATHCS MNPUHATHIMU B OOLIECTBE MpaBWIaMU W HOpMaMu
MOBEJICHUS, HAJIMYHUE MPABOCO3HAHUS, SKOJOTMUECKOM KYJIBTYphI; CIIOCOOHOCTH CTAaBUTH
I U CTPOUTH KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE  pe3ynabTaThl  OCBOCHHUS  MpeaMera  «XHUMHS»  OTPaXaroT
c(hOpMHUPOBAHHOCTH OIBITA TIO3HABATEIHLHON U MPAKTUUECKON JESTEIBHOCTH 00YyJarOIINXCs
B [IPOLIECCE PEATTU3ALNH 00pa30BATEIBHON 1€ATEIbHOCTH.

JIndHOCTHBIE ~ pE3yNbTaThl ~ OCBOCHHS  MpeameTa  «XUMHS»  OTPaKaroT
c(hOpMHUPOBAHHOCTH OIBITA TIO3HABATEIILHON U MPAKTUYECKOM JACSITEIbHOCTH 00YUarOIUXCs
B IIpOLIECCE peau3alii 00pa30BaTeIbHON NeATEeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa’aaHCKOro BOCIUTAHMS:

OCO3HAHUA OOYYaIOIIUMHUCA CBOMX KOHCTUTYIIMOHHBIX TpaB M OOSI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSAKY;

MPEACTaBICHUS O COLMATIBHBIX HOPMaX U MPaBUJIAX MEXIMYHOCTHBIX OTHOIICHUHN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON MAESATENILHOCTH TPH CO3JaHUU Y4EOHBIX
MPOCKTOB, pEUICHWHM Y4YeOHBIX U T[O3HABAaTENbHBIX 3a/1a4, BBHIMOJHEHHUH XUMHUUYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTHX TIPH aHAIIN3€ PA3TUYHBIX BHJIOB YU€OHOU JIEATEIbHOCTH;

2) NaTPUOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUSI K UCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OT€YECTBEHHON

XUMUH;



YBaXKEHUSI K MPOLECCY TBOPUECTBA B 00IACTH TEOPUH U MTPAKTUUECKOTO MPUIOKEHUS
XHUMHH, OCO3HAHUSI TOTO, YTO JAHHbIE HAYKU €CTh PE3yJbTaT IUTEIbHBIX HAOIIOJCHUM,
KPOMOTJIUBBIX HKCTIEPUMEHTAIBHBIX TOMCKOB, MIOCTOSTHHOTO TPY/1a YYEHBIX U MTPAKTUKOB;

UHTEpeca M I03HABATENbHBIX MOTHBOB B IMOJYYEHHH W TOCJIEAYIOIIEM aHallu3e
uH(popMauK 0 IEPEAOBBIX JOCTIKEHHUSIX COBPEMEHHOM OT€UECTBEHHOM XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHMUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMM, CBSI3aHHBIE C XUMHYECKUMH SBICHHUSMHU, U
NPUHUMATh OCO3HAHHBIC PEICHHUS, OPUEHTUPYSACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE MOBEJEHUE W MOCTYINKH CBOMX TOBApUIIEH C MO3UIIHIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMUSI MOCIECTBUM MOCTYIIKOB;

4) GpopMUPOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHMs LIEHHOCTEN 340pOBOro M 0Oe30macHOro odpasza >KU3HH, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U MICUXUYECKOMY 3/I0POBBIO;

coOmoieHnss TpaBui  Oe3omacHOTO  oOpalieHHs ¢ BelmecTBaMH B OBITY,
MTOBCEHEBHOM KU3HU, B TPYAOBOM AEATEIBHOCTH;

MOHUMAaHHS IIEHHOCTH TPAaBWJI HHIUBUIYATBHOTO M KOJUIEKTUBHOTO 0O€30MacHOTrO
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HH JIFOCH;

OCO3HAHMS TIOCIEJCTBUHA ¥ HENPHUATHS BPEIHBIX MPUBBIYEK (yHOTpeOIeHuUs
AJIKOT0JIsl, HAPKOTUKOB, KypeHus);

5) TpyA0BOr0 BOCIIUTAHUSA:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B y4e€OHO-HCCIEI0BATEIBCKON NEesATEIHHOCTH,
00111eCTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JIEATCIBHOCTH;

YCTAHOBKM Ha aKTMBHOE y4YyaCTHE B PEIICHHM MPAaKTUYECKUX 3a/lady COLMAIBbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

WHTEpEca K MPAKTUIECKOMY M3yUeHUI0 MPOGecCuil pa3IndHOTO pojia, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHUsI MPEIMETHBIX 3HAHUH 10 XUMUU;

YBaXXEHUSI K TPYY, JIIOASIM TpyJa U pe3ysbTaTaM TPYJA0BOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYaJbHOW TPACKTOPUU OOpa3oBaHUS,
Oynymei mpodeccun u pealu3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4YETOM

JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUHU, UHTEPECOB U MOTPEOHOCTEN 00IIeCTBA;



6) 3K0J10rM4ecKOro BOCIIMTAHUSA:

9KOJOTUYECKH IIEJIeCOO0pPa3HOr0 OTHONICHHS K TMPUPOAEC KaK HCTOYHUKY
CYILLECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAaHUA  TJ00aJBbHOTO  XapakTepa dKOJOTHYECKHX  MpOoOJIeM,  BIHMSHUS
AKOHOMHMYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COUUAIBHOM CPELBI;

OCO3HAHUsA HEOOXOIUMOCTH HCIOJIB30BAHUS JTOCTHKEHUNW XUMHUHU IS PEIICHUs
BOIIPOCOB PALIMOHAIBHOIO MPHUPOIOIIOIB30BAHHUS;

AKTUBHOTO HENPUATHUS JACHCTBUH, MNPUHOCSAIIUX BpEI OKPYKAIOIMIEH NPpUpPOIHON
cpele, YMEHHS TIPOTHO3MPOBATH HEOJArompHsITHBIE SKOJOTHYECKHE  IOCIEACTBUS
MPEAINPUHUMAEMBIX JEUCTBUIA U MPEAOTBPAIIaTh UX;

HaJIMYUsI Pa3BUTOTO SKOJOTHYECKOTO MBIIIJICHUS, SKOJIOTHYECKOU KYIbTYpPhI, ONbITA
JIEATENBHOCTA AKOJIOTUYECKON HAMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMM B
MMO3HABATEIPHOM, KOMMYHUKATHBHON W COITMAIBHOM TMPAKTHUKE, CIIOCOOHOCTH M yMEHUS
AKTHUBHO MPOTHUBOCTOSATH UICOJIOTUN XeMOGPOOHH;

7) HUEHHOCTH HAYYHOI' 0 MO3HAHMSL:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHA HAyKU U
0OLIECTBEHHOM MPAKTUKH;

MMOHUMAaHMs CHEIU(DUKA XUMHUHM KaK HayKd, OCO3HaHUsA € poiu B (hopMHUpOBaHUHU
pallMOHATFHOTO HAyYHOTO MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO TMPEJCTaBICHUs 00
OKPY)KaIOIIEM MHUpPE KaK O €JUHCTBE MPUPOJbI M YEJIOBEKAa, B IO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEH U pellieHu! MPodIeM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTH B 0COO0N 3HAYMMOCTH XUMHH JUISI COBPEMEHHON ITUBUIIM3AIIMU: B €€
I'YMaHUCTUYECKOW HAMpPABJICHHOCTH W BaXHOW pOJIM B CO3JIaHUM HOBOM  0asbl
MaTepUaIbHON KYJIbTYphl, B PEIICHUH TJI00abHBIX MPOOJEM YCTOWYUBOIO Pa3BUTHUSA
YeJIOBEYECTBA — CHIPHEBOM, DHEPTETHUCCKOM, MUIIIEBON M DKOJIOTHYCCKON OE30MacHOCTH, B
pa3BUTUU MEAMIMHBI, OOECIICUCHUH YCIOBHM YCHEIIHOTO TpyJAa M OKOJIOTUYECKH
KOM(DOPTHOM KM3HU KaXKOTO WIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU: MOHUMAHHSI CYHIIHOCTH METOJ0B MO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIONIh30BATh MOJydaeMbIe 3HAHUS
JUIsL aHaliu3a U OOBSCHEHUS SBICHUW OKpPYXKAIOIIEr0 MUpa U MNPOUCXOMSIIUX B HEM
W3MEHEHUN, YMEHHUsI JenaTh OOOCHOBAHHBIC 3aKIIOYCHHUS HA OCHOBE HAyYHBIX (DAKTOB U

HMCIOIHNXCSA JaHHBIX C HCJIbIO MMOJTYYCHUA JOCTOBCPHBIX BHIBOAOB,



CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMUUYECKHE 3HAHUA ISl PElIeHUs
npo0JieM B pealbHbBIX JKU3HEHHBIX CUTYAIUsX;

MHTEpEca K MO3HAHUIO, HCCIIE0BATENBCKON JEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO, K
aKTUBHOMY TMIOJYyYEHHUIO HOBBIX 3HAHUW IO XMMHUU B COOTBETCTBUM C >KU3HEHHBIMU
NOTPEOHOCTSMU;

UHTEpECa K OCOOEHHOCTAM Tpyla B pas3inyHbIX cdepax MNpoPecCHOHATBLHOU
JESITENIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yiabTaThl OCBOSHUS TMPOTpaMMBl MO XHUMHH Ha YpOBHE
cpenHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC TUTSt dbopmupoBaHus MHUPOBO33PEHUS o0y4aromuxcs
MEXIUCIUITUHAPHBIE  (MEXMpPEIMETHbIE)  OOIeHAyYHble  TOHSATHS,  OTpaKaloIlue
[[EJIOCTHOCTh HAYYHOU KapTHUHBI MUpa U ClelU(PUKY METOAOB MO3HAHMUS, UCTIOIB3yEMbIX B
€CTECTBCHHBIX Haykax (MaTepwuisi, BEIIEeCTBO, HHEpPrus, SBJICHHUE, TMPOIECC, CHUCTEMA,
HAy4YHBIM (paKT, NPUHIIMI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIEIOBAaHUE,
HaOJII0JIEHNE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHUe);

yHHUBEpcallbHble  y4ueOHble nelicTBus  (TMO3HABaTelIbHbIE, KOMMYHHKATHUBHEIE,
peryisTuBHBIE), obecneunBaronie (GopmMupoBaHue (YHKIMOHAIBHOM TPaMOTHOCTH H
COIMAIILHOM KOMIIETEHIINH 00y4aronnxcs;

CIOCOOHOCTh 00Yy4YarolUXcsl MCIOJb30BAaTh OCBOEHHBIE MEXKIUCUUILIMHAPHEIE,
MUPOBO33PEHUECKHE 3HAHUS U YHUBEpCAIbHBbIC y4eOHBbIC JCUCTBHUS B MO3HABATEILHON U
COLMAJIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU y4E€OHBIMU
MO3HABATEIHbHBIMUA, KOMMYHHUKATUBHBIMU U PETYISTUBHBIMH JICHCTBUSIMH.

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIEe AeiCTBUS

1) 0a30BbIe JJOTMYeCKHE AeiiCTBUSA:

CaMOCTOSITENbHO (OPMYIUPOBATh U AKTYaIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

ONpENENATh eI ACSITENbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUU UX JTOCTUIKEHUS,

COOTHOCHUTD PE3YJIbTATHI ACATCIbHOCTHU C ITIOCTABJICHHBIMUA LCIISIMU,



MCIIOJIb30BATh P OCBOEHUM 3HAHUM MPUEMBI JIOTMUECKOIO MBILIJIEHUS: BBIICIATH
XapaKTepHble NPU3HAKM IIOHATHMM W YCTAHAaBIMBAaTh MX B3aUMOCBSA3b, HCIIOIb30BaTh
COOTBETCTBYIOLIUE MOHATHS ISl OOBSICHEHUS OTIENbHBIX (PAKTOB U SIBJICHMIA;

BBIOMpPATh OCHOBAHMSI M KPUTEPUHU MJs KiIacCU(UKALUU BEIIECTB U XUMHUYECKHUX
peakuui;

YCTaHABJIMBATh IPUYMHHO-CIIEICTBEHHBIE CBS3H MEXKy N3y4acMbIMHU SBJICHUSMY;

CTPOUTH JIOTMUECKHE pacCyXJeHUs (MHAYKTHBHbBIE, JAEIYKTHBHBIE, IO aHAJOTHUH),
BBIABIIATh 3aKOHOMEPHOCTM M NIPOTUBOPEYUS B  PACCMATPUBAEMBIX  SIBICHMSX,
(GbopMyIMpPOBaTh BHIBO/BI M 3aKJIIOUEHMS;

NPUMEHATh B MPOLECCE IMO3HAHUS MCIOJIb3yeMble B XUMHUH CHMBOJIMYECKHE
(3HaKOBBIE) MOJENIH, MPEoOPa30BBIBATH MOJEIBHBIE NMPEACTABICHUS — XUMUYECKUH 3HAK
(cuMBOJI) BJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHME XHMHUYECKOM peakuuh — Mpu
peleHN y4eOHBIX MO3HABaTENbHBIX W NPAKTUYECKUX 3ajlad, NPUMEHSTh Ha3BaHHBIE
MOJIETIbHBIEC TIPEJICTABICHUS JIUISl BBISBJICHUS XapaKTEPHbBIX MPU3HAKOB U3y4aeMbIX BELIECTB
Y XUMHYECKUX PEaKIH.

2) 6a3oBbIe UCCIeN0BaATeIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAaMHU METOJI0OB HAYYHOT'O IMO3HAHMSI BEIIECTB U XUMUYECKUX PEaKLU;

dbopmMynupoBaTh LENM M 3aJa4d HCCIEIOBAaHUS, HCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENBHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAue€CTBE WHCTPYMEHTa IO3HAHUS U
OCHOBBI /51 (DOPMHMPOBAHMSA THUIIOTE3Bl IO IPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHH;

BJIaJIETh HABBIKAMU CAMOCTOSITEJIBHOIO IUIAHWPOBAHMS U MPOBEACHUS YUYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATH yMEHHUs HaOmolaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATh €r0 pe3yjabTaT, GOpMyIHpPOBaTh 00OOIIEHNUS U BBIBObI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH pPE3yJbTAaTOB HCCIIEOBAHUS, COCTABIATh OOOCHOBAaHHBIN
OTU€T O IpoJIeTIaHHOM paboTe;

NpUOOpETaTh OMBIT YYCHHUECKOH MCCIIE0BATEIbCKON M MPOCKTHOW JIEATEIbHOCTH,
NPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY TOUCKY METOJOB pEeIleHUs
NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3INYHbIX METOJOB ITI03HAHHUS.

3) padora ¢ undgopmanuei:

OpUEHTUPOBATHCA B PA3JIMYHBIX HCTOYHUKAX HHGOpMaLMK (HAYYHO-TIOMYJISIpHAS

JAUTEpaTypa XHMHYECKOTO COJEpXKaHHs, CIpPaBOYHbIE MMOcoOus, pecypchl WHTepHeta),



aHATM3UPOBaTh MH(GOPMAIMIO PA3NIUYHBIX BUAOB M (OPM NPEACTABICHUS, KPUTUUECKU
OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTHBOPEUYUBOCTD;

(bopMyIHpOBaTH 3aMPOCHl M MPUMEHSITh Pa3IMYHBIE METOJBI TPU MOMCKE U 0TOOpe
UHpOopMalMU, HEOOXO0AUMOM JUIsl BHIIOJTHEHUS yU4e€OHbBIX 3a/1a4 ONpPeesIEHHOIO THIIA;

npuoOpeTaTb  OMBIT  WCMONB30BAHHUA  HWH(OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U pa3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAJIbHYIO (OpMYy IMpeACTaBlIeHUs HWH(GOpMaluu
(cxempbl, TpaduKu, TUATPAMMBI, TAOIUIEI, PUCYHKH B IPYTHE);

UCIIOJIb30BAaTh HAYYHBIM S3bIK B KayecTBE CpEACTBAa INpH PaboTe ¢ XUMHUYECKOH
uH(pOpMaLUel: MPUMEHATh MEXIpeAMETHbIE ((PU3NYECKHEe U MaTeMaTUYeCKHUE) 3HAKU U
CUMBOJIBI, (OpMYJIbl, a0OpeBUATyphl, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJIATHOCTH.

KomMyHHMKaTHBHBIE YHHBePCAJIbHbIE yueOHbIe TeHCTBUS:

3a/laBaTh BOMNPOCHI MO CYILECTBY OOCYKIaeMOW TeMbl B XOJA€ Juaiora W/Win
JMCKYCCUH, BBICKa3bIBaTh WU, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBITOJIHEHUS TPEJIOKEHHOM 3a/1auH;

BBICTYNaTh C TNpE3eHTAallel  pe3yJbTaTOB  IO3HABATEIBHOM  JESTENIbHOCTH,
MOJYYCHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TPH BBIIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTa, TMPAKTHUYECKOW paboThl MO HCCIEAOBAHUIO CBOMCTB
U3yYaeMbIX BEIECTB, pealu3aluu Y4eOHOro MpoekTa, U (HOPMYyIUPOBATH BBIBOABI I10
pe3ynbTataM MpOBENEHHBIX HCCIENOBAaHUNA NYTEM COIJIACOBAaHUS TMO3UIUN B XOJe
00CYXIeHUS 1 0OMEHA MHCHHSIMHU.

PeryasiTuBHbIC YHHBEpPCAJbHbIC y4eOHbIE 1CHCTBHS:

CaMOCTOSITENIbHO ~ IJIAHUPOBAThb M OCYIIECTBISATh  CBOK  IO3HABATEJIbHYIO
NeSITENIbHOCTD, ONpeesss e€ eau U 3a7aud, KOHTPOJIMPOBATh U MO Mepe HEOOXOIUMOCTH
KOPPEKTUPOBATh MpeIIaraeMblii aqrOpUTM JCHCTBUI TpH BBHIMOTHEHUH YYEOHBIX U
UCCIIEZIOBATENIbCKUX 3a/lady, BBIOMpaTh Hambosnee 3()(eKTHBHBIN crnocod HX pemeHus ¢
y4ETOM TIOTyYSHHSI HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKHX PEaAKIIHAX;

OCYIIECTBIIATH CAMOKOHTPOJIb JCSITEILHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOIICHKH.

NPEJIMETHBIE PE3YJIbTATDI

[IpenmeTHBIE pe3yNbTaThl OCBOCHHS MPOTPAMMBI TI0 XMMHHU Ha YTIyOJIEHHOM YpOBHE

Ha YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEIH(pHUECKUe Ui y4eOHOTo



npeaMera «XuUMUs») HaydHbIe 3HAHHS, YMEHHS M CHOCOOBI JEHCTBHII 1O OCBOCHHIO,
UHTEpIpEeTaly U MpeoOpa3oBaHUIO 3HAHUN, BHUJIBI JAEATEIBHOCTH HO MOJIYYEHHIO HOBOT'O
3HAaHMS U NPUMEHEHUIO 3HAHUU B Pa3IMYHBIX YYEOHBIX CHTyallUsX, & TAKXKE B peajbHBIX
KU3HEHHBIX CHUTyalUsX, CBA3aHHBIX C XuUMHUEH. B mporpaMMe mo XuMuu INpeaMETHbIE
pE3ynbTaThl PEICTABIICHBI 110 TOAaM U3y4YEHUS.

10 KJIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHUS Kypca «OpraHruueckasi XuMUsD OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEICTABICHUN: O MECTE€ M 3HAYEHWU OPraHUYecKOoil XUMHU B
CHUCTEME EeCTECTBEHHbIX HayK U €€ polu B OOECHeYeHUM YCTOWYMBOIO pa3BUTHUSA
YeJIOBEYECTBA B PEHICHWU TMPOOJIEeM HSKOJOTHYECKOM, DHEPreTUYECKOW U MHIIEBOU
0€301acHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3JaHUHM HOBBIX MaTEpHUasIoOB, HOBBIX MUCTOYHHKOB
SPHEPruM, B OOECIEUEHUU PALUOHAIBHOIO MPHUPOAOINOIb30BaHUA, B (OpMHUpPOBAHUU
MHUPOBO33pEeHUs U OOIIeH KyJIbTYyphl YEJIOBEKa, a TaKXe 3KOJOrM4ecKd 0OOCHOBAHHOIO
OTHOILICHHSI K CBOEMY 3JI0POBBIO U IIPUPOITHOM CPEE;

BJIAJICHHE CHUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAIOIINE
HOHSATHS — XUMHYECKHU 3JIEMEHT, aTOM, AP0 M DIEKTpOHHas o0ojoyka aroma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXAEHHOE COCTOSIHUSA aTOMa, TMOPUIN3ALINS AaTOMHBIX
opbuTanei, MOH, MOJIEKYJa, BaJEHTHOCTb, AIEKTPOOTPULIATEIEHOCTD, CTEIIEHb OKUCIICHUS,
XUMHUYECKasi CBsI3b, MOJb, MOJIApHas Macca, MOJSPHBIA O0BEM, YrIepOAHBIA CKENeT,
(GyHKUIMOHANBHAS TPYIIA, paJuKall, CTPYKTYpHBIE (GopMyItbl (pa3BEPHYThIE, COKpAIIEHHBIE,
CKEJIETHBIE), U30MEpHUsl CTPYKTYpHAsl U MPOCTPAHCTBEHHAs (reoMeTpuyecKas, ONTHYECKast),
MU30MEpBI, TOMOJIOTUYECKUH Psll, TOMOJIOTH, YIJIEBOLOPObI, KUCIOPOI- U a30TCOAECPIKALLNE
OpraHUYeCKUe COCIMHECHMUS, MOHOMED, IIOJIUMED, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOpUH, 3aKoHbl (mepuonuyeckuit 3akoH [[. W.
MenneneeBa, Teopus CTpPOCHHsI oOpraHnyeckux BemecTB A. M. bytiepoBa, 3akoH
COXPAHEHHUsI MacCChl BEUIECTB, 3a4KOH COXPAHEHHMS U IPEBPAILCHUS YHEPTUU NTPU XUMUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN SI3bIK XMMHUH, MUPOBO33PEHUECKHUE 3HAHUA,
JeXalye B OCHOBE MOHMMAaHUS NMPUYMHHOCTH M CUCTEMHOCTH XMMHWYECKUX SIBJICHUN;
IPEACTABICHUS O MEXAHU3MaX XUMHUYECKMX pEaknuid, TEpMOAUHAMHUYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTSX MX NPOTEKAHMS, O B3AHMHOM BIUSHHMM aTOMOB M T'PYIII
aTOMOB B MoJieKyJaX (MHIYKTHUBHBIM U Me30oMepHbId 3¢ dekTsl, opueHtanTsl | u |l pona);

(baKTOHOl"I/I‘-IeCKI/IC CBCACHUA O CBOﬁCTBaX, COCTaBC, TIOJNYYCHUU U 0e30macHOM



UCIIOJIb30BAHUM  BKHEWINUX OPTaHWYECKUX BEMIECTB B OBITY H  MPAKTHYECKOU
NEATeTLHOCTH YeJIOBeKa, OOIMMX HAay4YHBIX MPUHIUAIAX XUMHUYECKOTO MPOM3BOJACTBA (HA
npuMepe NPOoU3BOACTBA METaHOa, TepepadoTKU HePTH);

chOpMUPOBAaHHOCTh yYMEHHUM: BBISBIATh XapaKTepHbIC TPH3HAKU IOHSATHH,
YCTaHABJIMBATHh WX B3aMMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE TIOHATHS TIPU OTMMCAHUU
COCTaBa, CTPOCHHS M CBONCTB OPTaHMUECKUX COCTUHCHHUIA;

c(OpMHUPOBAaHHOCTb YMEHUII:

UCIIOJIF30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTABJICHHUS MOJEKYISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHbIX) (OPMYT OpraHUYECKHUX
BCIICCTB;

COCTABJIATh ypPaBHCHUS XUMHUYCCKHX PEAKIHA H pPacKpbiBaTh HX CYIIHOCTH:
OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIMI TMOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO
OajlaHca 3THX PEAKIUH, peaKIuii MOHHOTO OOMEHa MyTEM COCTaBICHUS HMX TOJHBIX H
COKpAIIEHHBIX HOHHBIX YPaBHEHUH;

M3TOTaBIMBAaTh MOJICTH MOJICKYJI OPTraHWYECKHX BEIIECTB MJIs WIUIIOCTPAIlUd HX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHUS;

chOpMHUPOBAaHHOCTh ~ YMEHUH: YCTaHABJIMBATH TMPUHAUICKHOCTh  H3YYCHHBIX
OpraHWYECKHX BEIIECTB IO MX COCTaBy M CTPOCHHUIO K OMpeIeEHHOMY KJacCy/TpyIie
COCIMHEHUM, JaBaTh WM Ha3BaHUs MO cucrteMarnuecko HomeHkiatype (IUPAC) u
MPUBOAUTh TPUBHAIbHBIE HA3BaHUA I OTACIBHBIX TIPEJICTABUTEICH OpraHUYECKHUX
BEILIECTB (ITUJICH, allETHJICH, TOJIYOJI, TJIUIEPUH, dTHJICHTINKOIb, (eHomn, GopMampaerui,
aleTajabJACTHI, alleTOH, MypaBbHHAS KHCJIOTA, YKCYCHAs KUCIIOTa, CTEAPUHOBAs, OJICMHOBAS,
MaJbMUTUHOBAS KHWCIOTHI, TJIMIMH, ajlaHWH, MallbTo3a, (PpyKTO3a, AaHWIMH, JUBHHHUI,
M30IPEH, XJIOPOIMPEH, CTUPOJI U APYTHUE);

c(hOpMUPOBAaHHOCTh YMEHHUS OINPEACISTh BHJI XUMHUYECCKOW CBS3U B OPraHUYCCKUX
COCIMHEHUSX (KOBAJICHTHAS U MOHHASI CBS3b, G- U T-CBSA3b, BOJIOPOIHAS CBS3b);

chOpPMUPOBAaHHOCTh ~ YMEHUSI  NPHUMEHSTh  TOJOXKEHUS  TEOPUU  CTPOCHUS
opranudeckux BemectB A. M. Bytieposa 11 00ObSICHCHHS 3aBUCIMOCTH CBOWCTB BEIICCTB
OT UX COCTaBa U CTPOCHUS;

chOpMHUPOBAaHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTpPOeHUE, (PU3MYECKue u
XUMHUYECKHUE CBOWCTBA THUITMYHBIX TPEJICTABUTENICH Pa3IUYHBIX KJIACCOB OPTaHMYECKHX

BCIICCTB: AaJIKaHOB, [IUKIOAJIKAHOB, AaJIKCHOB, aJKAJHWCHOB, QAJIKWUHOB, apOMaTHYCCKHX



yIJIEBOJOPOJOB, CIUPTOB, ANbJETHI0B, KETOHOB, KAapOOHOBBIX KHCJIOT, NPOCTBIX H
CJIOXHBIX 3(UPOB, JKUPOB, HUITPOCOCTUHEHUN U aMUHOB, aMUHOKHCIIOT, OEJIKOB, YTIEBOIOB
(MOHO-, M- M MOJIMCAXAPHUJIOB), WIUTIOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXAY HUMHU
YPaBHEHHUSIMH COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIMI C HCIOIb30BAHUEM CTPYKTYPHBIX
hopmy;

chOpMUPOBAaHHOCTh YMEHHUsS TMOATBEPKIATh Ha KOHKPETHBIX MpUMEpax XapakTep
3aBHCHUMOCTHU PEAKIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUN OT KPaTHOCTU U TUIIA
KOBaJCHTHOW CBSI3M (G- M T-CBSI3M), B3aMMHOIO BJMSHHUS aTOMOB M TPYII aTOMOB B
MOJIeKyJax;

c(OpMHUPOBAHHOCTh YMEHUSI XapaKTEpHU30BaTh UCTOYHUKU YIJIEBOJOPOIHOTO ChIPbHS
(HedTh, MPUPOAHBIN Ta3, YTOJb), CIOCOOBI €ro MepepadoTKU U MPAKTUYECKOE MPUMEHEHUE
IPOJYKTOB MepepaboOTKH;

chOpMUPOBAHHOCTH BIIAJICHUS CHCTEMON 3HAaHUI O €CTECTBEHHO-HAYYHBIX METOJIaX
NO3HAaHUS — HAOJIOJEHUHU, W3MEPEHUHU, MOJEIUPOBAHUM, HKCIEPUMEHTE (peajbHOM U
MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

chOpMUPOBAaHHOCTh YMEHHSI TMPUMEHSATH OCHOBHBIE OIEpaIlMi MBICIUTEIHHOM
NESATENbHOCTH — aHAJIM3 U CHHTE3, CPaBHEHHE, 0000LIEHNE, CUCTEMATU3ALMIO, BBISIBICHUE
IPUYMHHO-CIEACTBEHHBIX CBSA3€M — I M3Y4YEHMs] CBOWCTB BEIIECTB M XHMHUYECKHX
pEaKLHii;

Cc(OPMHUPOBAHHOCTh YMEHMH: BBIABISATH B3aUMOCBA3b XMMHMUYECKUX 3HAHUH C
NOHATHAMHU U TNPEICTaBICHUSIMHU JIPYIMX €CTECTBEHHO-HAayYHbIX MpeIMETOB Ui Ooiee
OCO3HAHHOI'O IOHMMAaHMUS CYHUIHOCTH MAaTEepHAJIbHOTO €AMHCTBA MMpA, MCIOJIb30BaTh
CHUCTEMHBIC 3HAaHUS MO OPraHMYECKOW XHUMHM JUIi OOBSCHEHUS M IPOTHO3MPOBAHUS
SIBJICHUM, UMEIOUINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OPMHUPOBAHHOCTh YMEHHUI: MPOBOAUTH PACUETHl MO0 XUMHUYECKMM (opmynaMm u
YPaBHEHMSIM XMMHUYECKHX peaklUUid C MCHOJb30BaHHEM (PU3NYECKUX BEIUYMH (Macca,
00BEM Tra30B, KOJMYECTBO BEILECTBA), XAPAKTEPU3YIOLIMX BEIIECTBA C KOJIUYECTBEHHOMU
CTOPOHBI: PAaCUYE€Thl MO HAXOXKIACHUIO XUMHUYECKOH (POpMyIbl BellecTBa MO M3BECTHHIM
MaccoBbIM  JIOJIIM  XUMHUYECKUX  D3JEMEHTOB, IMpPOJYKTaM CropaHus, IUIOTHOCTHU
ra3000pa3HbIX BEIIECTB;

cOpMUPOBAaHHOCTh YMEHHUH: MPOTHO3UPOBATH, AHAJIM3UPOBATh M OILICHUBATH C

MO3UIUN DIKOJIOTHYECKONH OE30MacHOCTH TOCIEACTBUSL OBITOBOM M TMPOU3BOJACTBEHHOU



JeSITENFHOCTH YeNIOBEKa, CBA3AHHOM C MmepepadO0TKOM BEIIECTB, HCIIOIb30BATh MOTYYCHHbIE
3HAHUA [Tl IPUHATUS TPAMOTHBIX pelICHUH MpoOieM B CUTYalUsIX, CBA3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENbHO IUIAHUPOBATH U IPOBOAMTH
XUMHUYECKHH SKCHEPUMEHT (MOJIy4deHHEe M M3yYeHUE CBONCTB OpPraHMYECKUX BEIECTB,
KaueCTBEHHBIE pEAKLIHMH YIJIEBOAOPOJOB PA3IMUYHBIX KIJIACCOB U KHUCIOPOJCOAEPKAIIMX
OpraHMYECKHX BEIIECTB, pEIICHHE HSKCIEPUMEHTAIbHBIX 3a/Jad [0 pPaclO3HABAHUIO
OpraHWYECKHUX BEMIECTB) C COOI0OIEHHEM MpaBUil 0€30MaCHOTO OOpaIlleHUs C BEIIECTBAMU
U nabopaTopHbIM 000pyAOBaHHEM, (HOPMYIUPOBATH 1I€JIb HCCIEIOBaHUS, MPEACTABIATh B
paznuyHoi  (opme pe3yabTaThl OKCIEPUMEHTAa, AaHAJIM3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTB;

chOpMUPOBAaHHOCTh YMEHUIA:

coOoIaTh TpaBWa HKOJOTUYECKH I11e7IecO00pa3HOro TMOBEACHUS B OBITY U
TPYJIOBOM ACSITEILHOCTH B LIEISAX COXPAHEHHS CBOETO 3/I0POBbS, OKPYKAIOIICH MPUPOIHON
Cpellbl U TOCTHKEHUS €€ YCTOMYMBOrO pPa3BUTHS;

OCO3HaBaTh OMAaCHOCTh TOKCHYECKOTO  JIEWCTBUS HAa JKUBBIE OpPTaHU3MBI
OTIpeIeIEHHBIX OPTaHUYECKUX BEIEeCTB, MOHUMas cMbici nmokazatens [1/1K;

aHAJIM3UPOBATh  11€JIECOO0Pa3HOCTh IMPUMEHEHUS OpPraHMYeCKUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUYKH 3PEHHS COOTHOILIIECHUS] PUCK-TIONB3a;

chOpMUPOBAaHHOCTh ~ YMEHHUH:  OCYIIECTBIISITH  LI€JICHANIPABICHHBIA  TOUCK
XUMHUYECKOW WHGOpMAIMK B Pa3IMYHBIX HCTOYHUKAX (Hay4yHas © Yy4eOHO-Hay4yHas
JauTepaTypa, CpeAcTBa MaccoBod HHpopMmauuu, WHTEpHET W Jpyrue), KpUTUYECKU
aHAJIM3UPOBATh XUMHUUYECKYI0 WH(pOpManuio, mnepepadaTeiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBUU C TIOCTABIICHHOHN y4eOHOH 3a1adeii.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOeHUs Kypca «OOmias u HeopraHuyeckas XUMUS
OTpaXkaroT:

chOpMHUPOBAaHHOCTh ~ MPEJCTABICHUH: O  MaTepUAIbHOM  E€IAWHCTBE  MHpA,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTH SIBJICHHI MPUPOJBI, O MECTE M 3HAYCHUU XHUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ poJi B 00ECIIEYCHUH YCTOMYUBOTO PA3BUTHSI, B PEIICHUU
npoOJieM SKOJOTUYECKOM, JHEPreTHYEeCKOW W TMHUIIEBOM O€30MacHOCTH, B Pa3BUTUU
MEJUIIMHBI, CO3JJaHUUA HOBBIX MaTEpPHalOB, HOBBIX MCTOYHUKOB DHEPTUH, B OOECreUeHUHU

palMOHAILHOTO TPUPOAOINOIB30BaHUs, B (HOPMHUPOBAHMM MHUPOBO33PEHHUS M OOIIEH



KyJIbTYpPhl YEJIOBEKAa, a TAaKKe HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO U MMPUPOJIHOM CpEJIE;

BJIAJICHUE CHUCTEMOW XUMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAOIINE
MOHATUSA — XUMHUYECKHH D3JEMEHT, aToM, SApPO aTOMa, M30TOIBI, AJIEKTPOHHAS 000JI0YKa
atoma, S-, P-, O-aromHBIC OpOMTaIM, OCHOBHOC W BO30YKIAEHHOE COCTOSHHS aTOMa,
rUOpUI3aIUs aTOMHBIX opOuTaneu, HOH, MOJIEKyJa, BaJICHTHOCTb,
ANEKTPOOTPUIIATEILHOCT, CTEMIEHb OKHCIICHUS, XUMUYECKas CBs3b (KOBaJIEHTHAs, HOHHAS,
MeTaJUTHYeCKasi, BOAOPOAHAs ), KpUCTAIMYECKas peméTka, XuMUUYecKas peakius, pacTBop,
AIEKTPOJUTHI, HEIJICKTPOJIUTHI, DJICKTPOJIUTHYECKAsT TUCCOIMALIMS, CTEIEHb JIUCCOIMAIINH,
BOJIOPOJHBIN TOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTEh, TEIUIOBON 3(PHEKT XUMUUYECKOU
peaKkIu, CKOPOCTh XMMHYECKOW PEaKIMH, XMMHUYECKOE PaBHOBECHE;, TCOPUHM U 3aKOHBI
(Teopust 3IEKTPOJUTUYECKOW Juccoluanuu, nepuonnyeckuid 3axon J[.M. Menneneesa,
3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUs MU TPEBPAIICHUS DHEPTUU IIPHU
XUMHYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUSA, JISXKAIUE B
OCHOBE TMOHMMAaHUS MPUYMHHOCTU W CUCTEMHOCTH XUMHYECKHUX SIBJICHUM; COBPEMEHHBIC
MpEeACTaBICHUSI O CTPOGHHWM BEIIECTBA HA AaTOMHOM, MOHHO-MOJEKYISIPHOM |
HAJIMOJICKYJISIDPHOM YpPOBHSIX; TIPEACTABJICHUS O MEXaHW3Max XUMHUUYECKHUX pEaKIui,
TEPMOJIMHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSIX HUX MPOTEKaHUs, O XUMHUYECKOM
PaBHOBECHH, pACTBOpAaX MW JHUCIEPCHBIX CHCTEMax; (aKTOJOTHUYECKHE CBEJICHHS O
CBOMCTBAaX, COCTaBe, TOJYYCHHH U  OE30MaCHOM  MCIOJIb30BAaHUM  BaKHEHIIIHNX
HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOH JEATEIbHOCTH YelIOBEeKa, OOIIHMX
Hay4YHBIX IPUHIIANAX XUMUYECKOTO MPOU3BOJICTBA;

chOpMUPOBAaHHOCTh yYMEHHUMW: BBISIBISATh XapaKTEepHbIE TMPHU3HAKU  TOHSATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS MIPU ONMUCAHUU
HEOPTraHUYECKUX BEIICCTB U UX MPEBPAIICHHII;

chOpMUPOBAHHOCTh ~ yYMEHHsI  HCIIOJNIB30BaTh XUMUYECKYI0 CHUMBOJIMKY IS
cocTaBjeHUs (OpMYJ BEIIECTB M ypaBHECHUW XUMHUUYECKHX PEAKIUN, CUCTEeMATHYECKYIO
HoMmeHknaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OT/IEIbHBIX BELIECTB;

chOpMUPOBAHHOCTh YMEHHUSI OMNPENEIATh BaJCHTHOCTh M CTENECHb OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCJUHEHUSX, BUJI XUMUYECKOW CBsI3U (KOBAJICHTHAsl, HOHHAs,

METaJJINYECKas, BOLOPOHAs ), TUIl KPUCTAIIINYECKON PEIIETKN KOHKPETHOIO BEILIECTBA;



c(OpMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT BHUJA
XUMHUYECKOW CBA3M M TUNA KPUCTAIIMYECKOH peméTrkd, OOMEHHBIH U JOHOPHO-
aKLENTOPHBIN MEXaHU3Mbl 00pa30BaHUsl KOBAJEHTHOW CBA3H;

c(OpMHUPOBAHHOCTh YMEHUM: KIacCU(UIUPOBATh: HEOPraHUYECKUE BELIECTBA IO MX
COCTaBY, XMMHUYECKHE PEAKIIUHU 10 PA3IMYHBIM NPU3HAKAM (YUCITY U COCTABY pearupyrommx
BEIIECTB, TEIIOBOMY 3(P(eKTy peakiuy, W3MEHEHUIO CTEeNEHEH OKHUCIIEHUS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajlM3aTopa U JPYrUe); CAaMOCTOATEIbHO BbIOUpPATh OCHOBAHMS U
KPUTEPHUH JUIsI KIIACCU(PUKALIUN U3yYaeMbIX BELIECTB U XUMUYECKUX PEAKIIN;

c(OPMHUPOBAaHHOCTh YMEHMS PACKpBIBATh CMBICI Nepuoauueckoro 3akona J[. U.
MenzaeneeBa U JAEMOHCTPUPOBATH €ro CUCTEMATH3UPYIOILYIO, OOBSCHUTENBbHYIO U
IPOTHOCTUYECKYIO (PYHKIUY;

c(OpMHUPOBAaHHOCTh YMEHHUI: XapaKTePU30BaTh AJIEKTPOHHOE CTPOCHHE ATOMOB U
MOHOB XMMHYECKHX IEMEHTOB IIEPBOrO—4eTBEPTOro nepuonos Ileproauueckoil cucremsl
.. MenneneeBa, HCHONB3ysl IOHATHUS «IHEPIETUUYECKUE YPOBHM», «3HEPrETUUYECKHE
HOIYPOBHHY, «S-, P-, d-aTOMHBIE OpOUTAIINY, KOCHOBHOE M BO30YXKIEHHOE YHEPTETHUECKHUE
COCTOSIHMSL aTOMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHs] CBOWCTB XHMHUYECKHX
AJIIEMEHTOB M MX COCIMHEHMI Mo nepuoaam W rpynnaMm Ilepmoamdeckoit cucremsr I .
MeHnneneeBa, BaJICHTHbIE BO3MOYKHOCTM aTOMOB DJIEMEHTOB HAa OCHOBE CTPOCHMS HX
AJIIEKTPOHHBIX 000JI0UEK;

c(OPMHUPOBAHHOCTh YMEHUH: XapaKTepU30BaTh (OMHCHIBATh) OOIIHME XUMHYECKUE
CBOMCTBAa BEUIECTB Pa3JMYHBIX KJIACCOB, IMOATBEPXkAATh CYIIECTBOBAHUE TI'€HETUYECKOU
CBSI3U MEXIY HEOPraHUYECKMMH BEILECTBAMU C ITOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUu;

c(hOpMUPOBAaHHOCTh YMEHUS PacKpbIBATH CYIIHOCTB: OKHCIIUTEIBHO-
BOCCTAHOBHTEJBHBIX PEAKIMI IMMOCPEACTBOM COCTABJIEHUS SJIEKTPOHHOrO OajaHca 3THX
peakuuii; peakuuid MOHHOTO OOMeHa MYTEM COCTaBJIEHUS WX TOJHBIX U COKpAIIEHHBIX
MOHHBIX YpaBHEHUH; peakiuil TUAPONIN3a; peakluii KOMIUIEKCooOpa3oBaHus (Ha mpumepe
I'MJIPOKCOKOMILJIEKCOB LIMHKA U aTIOMUHUS);

c(OPMHUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUECKUX
peakuuii ¢ y4é€TOM HX SHEPreTUYECKUX XapaKTEpUCTUK, XapaKTep HM3MEHEHHs] CKOPOCTU

XUMHUYECKOM p€akiun B 3aBHCHUMOCTH OT Ppa3JIUYHBIX (l)aKTOPOB, a TaKXC XapaKTep



CMEIIEHUS XUMUUYECKOTO PaBHOBECHUS IO BIMSHUEM BHEIIHUX BO3AeUcTBUM (mpuniun Jle
[TaTenwe);

c(hOpMUPOBAaHHOCTh YMEHUSI XapaKTEPU30BATh XUMHYECKUE PEAKIINH, JIekKalue B
OCHOBE IMPOMBIIINIEHHOTO TIOJYUYE€HUS CEPHOM KHUCIOTHI, aMMHaka, OOIIMe Hay4YHbIe
MPUHIUIIBI XUMHYECKUX TMPOU3BOJICTB; 11€J1€CO00Pa3HOCTh MPUMEHEHUSI HEOPTaHUYECKHUX
BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHS] COOTHOIICHUS] PUCK-TIOJB3a;

c(hOpMUPOBAaHHOCTh BIAJCHUS CHUCTEMOW 3HAHUU O METOJIaX HAYyYHOrO IMO3HAHUS
SIBIICHUN TIPUPOABI — HAOI0/IeHNEe, U3MEPEHUE, MOJIETIMPOBAaHUE, SKCIIEPUMEHT (peaibHbIN
U MBICIICHHBIN), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHUS NPUMEHATh 3TH 3HAHUSA
MpU  HKCIEPUMEHTAIHHOM HCCJIEIOBAaHUU BEIIECTB U JUIsI OOBACHEHUS XUMHUYECKHUX
ABJICHUIM, HMMEIOIIUX MECTO B MPUPOJAE, MPAKTUUYECKON AESITEIbHOCTH 4YEJIOBEKa U B
MMOBCETHEBHOM JKU3HU,

chOpMUPOBAaHHOCTh YMEHHUS BBISIBJISITH B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUAMHU U TPEACTABICHUSMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB s Ooiee
OCO3HAHHOT'O MIOHMMAHUS MAaTEPUATBHOTO €JUHCTBA MUPA;

chOpMUPOBAaHHOCTh YMEHHsSI TMPOBOJIUTH PACUYETHI: C MCIOJIB30BAHUEM TOHITHMA
«MaccoBasi JI0Jisd BEIIECTBA B PACTBOPE» U «MOJIApHAs KOHIICHTPAILUS»; MAcChl BEIIECTBA
Wi 00bEéMa raza 1Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WU O0BEMY OIHOTO W3
YYaCTBYIOIIUX B PEAKIIMU BEIIECTB; TEIUIOBOrO 3deKkTa peakiuu; 3Ha4eHHUsI BOJAOPOTHOTO
MOKa3aTessl paCTBOPOB KHUCIIOT U IIEJI0YEl C M3BECTHOW CTENEHbIO JUCCOIMAIMU; MAaCChl
(o0BEMa, KoIMUYeCTBa BEIECTBA) MPOJYKTAa PEAKIMU, €CIU OJTHO M3 HMCXOJHBIX BEIIECTB
JJaHO B BHUJIE pacTBOpa C ONPEAECIEHHONW MAacCCOBOW JI0JEHM PaCTBOPEHHOI'O BELIECTBA WU
naHo B U30BITKE (MMEeT NpPHUMECH); JOJMM BBIXOJAa MPOJYKTa peakiuuu; OOBEMHBIX
OTHOIIICHUH I'a30B;

chOpMUPOBAaHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATH U TPOBOJHTH
XUMUYECKUH JKCIepUMEHT (MPOBEJCHUE peaKIuii HMOHHOTO OOMEHa, MOATBEPKICHHE
KaueCTBEHHOTO COCTaBa HEOPTaHMYECKUX BEIIECTB, OMNPEACIICHHE CpeAbl pPACTBOPOB
BEILIECTB C MOMOIIILI0 UHAUKATOPOB, U3YyUEHUE BIUSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKOW pEaklMH, pEelIeHUE JKCIEePUMEHTAIBHBIX 3a7ad Mo TeMaM «MeTtamib» u
«Hemeramnpl») ¢ coOnrofeHHEM TMpaBUil 0OE30MacHOr0 OOpalleHusi C BEMIECTBAMU U

nabopaTopHbIM 000pyHOBaHHEM, (HOPMYIHPOBATH IE]db HCCICIOBAaHUS, MPEACTABIATH B



pa3nuyHON ¢dopMe pe3ynbTaThl AKCIEPUMEHTa, aHAIM3UPOBATh W OLEHUBATh UX
JIOCTOBEPHOCTb;

c(hOpMUPOBAaHHOCTh yMEHHUMN: COONIOJATh TMpaBUJa TMOJb30BAHUS XUMHUYECKOU
nocyoi U 1abopaTOpHBIM 000pYyI0BaHUEM, OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLIHSAMH 110 BBINOJIHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB, 3KOJOTMYECKU
1es1ecoo0pa3Horo MoBEJACHUSI B OBITY W TPYIOBOW [EATEIBHOCTH B IENSIX COXpPaHEHUS
CBOEr0 3J0pPOBbsl, OKPYXAIOWIEW IPUPONHOW Cpefapl M JOCTHKEHUA €€ YCTOMYMBOIO
pa3BUTHA, OCO3HABaTh ONACHOCTh TOKCHYECKOTO JEHCTBHUSI HA JKUBBIE OPraHU3MBbI
ONpeIeIEHHBIX HEOPraHUYECKUX BEIIECTB, MOHUMas cMblca nokazarens [1/1K;

chOpMUPOBAaHHOCTh ~ YMEHHUW:  OCYIIECTBISATH  IICJICHAMPABICHHBIM  TOMCK
XUMHYECKOW WHGOpMAMK B pa3IMYHBIX HCTOYHMKAX (Hay4yHas M Yy4eOHO-Hay4yHas
JUTEepaTypa, CpeAcTBa MaccoBod HHpopMauuu, WHTEpHET W Jpyrue), KpUTUYECKU
aHAJIM3UPOBATh XUMHUUYECKYI0 WH(pOpManuio, mnepepadaTeiBaTh €€ W HCIOJIb30BaTh B

COOTBETCTBUHU C TIOCTABJICHHOHN y4eOHOM 3aaueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KomuecTso 1acos DeKTpoHHBIE (IIUPPOBHIE)
B HaumeHnoBaHuMe pa3aesioB ¥ TEM MPOTrpaMMBbl ° - — o0pa3oBaTeNbHbIC
/o o & e EZEZ
5 E#29 5 E09 pecypcesl
T O SHe]
2 S i s &0 @
M ¥ 5 o = o
Pazgen 1. Teopernyeckue 0CHOBbI OPraHM4YeCcKOM XUMHHU
1.1 [Ipenmet opranudeckoit XuMuu. Teopust CTpOCHUS 8 https://lesson.edu.ru/04/10
opraHndeckux coenuHenut A. M. bytieposa.
HToro no pazueny 8
Paznen 2. YriieBoaopoasl
2.1 [IpenenbHbIC YTIACBOIOPOIbI — ATKaHbBI, ITMKIOATKAHBI 5 https://lesson.edu.ru/04/10
2.2 HenpenenbHble yrieBoa0OPOIbI: ATKCHBI, aJIKaTHCHBI, 14 1 https://lesson.edu.ru/04/10
QJIKHHBI
2.3 ApomMaTuyeckue yriaeBoJa0pOIbl (apeHbl) 8 https://lesson.edu.ru/04/10
2.4 [TpupoaHbIe UCTOYHUKH YTIEBOJAOPOJIOB M UX TIepepadoTKa 4 https://lesson.edu.ru/04/10
2.5 ["aoreHnpor3BOIHBIC YTIICBOI0POIOB 4 1 https://lesson.edu.ru/04/10
Htoro no pazgeny 35
Paznen 3. Kuciaopoacoaep:xamue oprannyeckne coeJMHeHM st
31 Crinpret. deron 11 1 https://lesson.edu.ru/04/10




3.2 KapOoHuIbHbBIE COETUHCHHS: adbJACTHIbI U KETOHBI. 21 1 https://lesson.edu.ru/04/10
' KapGonosie kucnoTsl. CiioxHbIE 3PUPHL. JKUpHhI
33 VIIeBoms! 9 1 https://lesson.edu.ru/04/10
"
TOTO 10 pa3ieny 41
Paznen 4. Azorcoaep:xamue oOpranHM4ecKue coeJMHeHusI
4.1 AMUHBI. AMHMHOKHCIIOTBI. benku 12 1 2  https://lesson.edu.ru/04/10
"
TOTO TI0 pa3zenny 12
Pa3neu 5. BoicokoMoIeKyJISIpHbIE COCAMHEHUS
51 BbIcOKOMOIIEKYIISIPHBIC COCAMHCHHUSI 6 1 https://lesson.edu.ru/04/10
Hroro mo pazaery 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
11 KIIACC
KosamnuecTBo 4acos DJIeKTPOHHbIE
Ne (uugpossbie)
HanmeHoBaHue pa3ieoB U TeM NPOrpaMMbl = o
n/n ° S = & = oOpasoBaTeJibHbIE
5 Eog 528  pecypen
m ZE2& =38 &
Pasnen 1. Teoperuueckue 0CHOBBI XUMHUH
11 Ctpoenue atoMma. [lepnoanueckunii 3axkoH u [lepuoanueckas 9 1 https://lesson.edu.ru/04/11
cucrteMa xumuueckux syeMeHToB . 1. MenaeneeBa




https://lesson.edu.ru/04/11

1.2 Crtpoenue BemecTBa. MHOroo0Opasue BEIIECTB 11
1.3 XUMHHeCKH e PEaKIHi 19 3 https://lesson.edu.ru/04/11
Hroro mo pazaeny 39
Paznen 2. Heopranmyeckasi Xumust
21 HeMeTamins 31 3 https://lesson.edu.ru/04/11
29 MeTab 23 2 https://lesson.edu.ru/04/11
Hroro no pazgeny 54
Pa3gen 3. XuMus u :KU3HL
https://I n.edu.ru/04/1
3.1 MeToabl MO3HAHUSA B XUMUHU. XUMHUS U )KU3HD 9 1ttps /llesson.edu.ru/04/
Hroro no pazgeny 9
OBILEE KOJIMYECTBO YACOB T1O [TIPOTPAMME g  https://lesson.edu.ru/04/11

102




I'paguk KOHTPOJBHBIX U NpakTHYeckuX pador 10 kiaacc

Ne | Ilnanupyemast dopma KOHTPOJISA Tema
naara (mepuon)
1 6 Hen [Ipaktuueckas padora 1 | [lonydyeHue 3TuIeHa U U3yYEHUE ETO CBOMCTB
15 nen Konrponbnas pabora | | AnMuHUCTpaTUBHAs KOHTPOJIbHAs paboTa 3a 1

NOJIyTO/INe

2 18 nen [Ipaktuyeckas pabota 2 | Pemenue skcriepuMeHTANbHBIX 33]1a4 110 TEME
"CnupTtsl 1 heHons"

3 23 Hen [Ipaktuyeckas pabota 3 | Pemenue skcriepuMeHTANIbHBIX 33]1a4 110 TEME
"Kap6onoBbie kuciotbl. Cinoxubie 3¢pupst”

4 28 Hen KonTponbnas padota 2 | Kucinopozacoaepxariiue opraHudecKue
COCTMHEHUS

5 32 Hen [Ipaktrueckas pabora 4 | PernieHue 3KCrIepUMEHTAIBHBIX 33/1a4 IO TEME
"A3zoTcoaepKaliie OpraHnuecKme
coequHeHUs "

6 32 Hen [Ipaktuyeckas pabota 5 | Pemenue skcriepuMeHTANbHBIX 33124 110 TEME
"PacriozHaBaHuEe OPraHUYECKUX COCAUHEHMIT"

7 32 Hen Kontponbnas pa6or 3 | UtoroBas koHTponsHas paboTa

8 34 Hen [Ipaktrueckas pabora 6 | PerneHue sKCriepuMEHTAIBHBIX 33/1a4 IO TEME

"Pacmo3HaBanue miacTMacc U BOJIOKOH"




I'paguk KOHTPOJBHBIX U MpaKTHYecKHX padoT 11 kaace

Ne | Ilnanupye dopma KOHTPOJIS Tema
Mmas 1arta
(mepuon)

1 2 Henl KontponbHas pabota 1 | BxoaHas KoHTposIbHas pabota

2 7 Hen Kontponbnas padora 2 | "Ctpoenne atoma. [lepuoandecknii 3aK0H U
[leproanyeckasi cucreMa XUMHUYECKHUX SJIEMEHTOB
. . Menneneena", "CtpoeHue BelllecTBa.
MHoroo6pa3ue BemiecTB"

3 9 Hen [TpakTuueckas padota 1 | BnusHue pa3ziandsbix (pakTopoB HA CKOPOCTH
XUMUYECKOU PEaKINU

4 10 Hen [IpakTrueckas pabora 2 | BiausHue pa3nuyHbiX (pakTOpPOB HA MOJOKEHUE
XAMHYECKOTO PAaBHOBECHS

5 11 wen [TpakTudeckas padota 3 | XUMHUYECKHE PEAKIIUU B PACTBOPAX AJIEKTPOITUTOB

6 13 ven Konrponpsnas pabota 3 | XumMudeckne peakiuu

7 15 Hen KontponbHas pabora 4 | AIMUHUCTpAaTUBHASI KOHTPOJIbHAs paboTa 3a 1
TOJTyTOTNE

8 16 nen [TpakTudeckas pabota 4 | Pemienune sKkCriepruMeHTaIbHBIX 337a4 110 TEME
"T'anorensr"

9 18 nen [TpakTudeckas pabota 5 | Pemienne skcriepuMeHTaIbHBIX 33a4 110 TEME
"Cepa u €€ coeuHeHUs "

10 20 Hen [TpakTudeckas pabota 6 | Pemenune sKkcriepuMeHTaIbHBIX 337a4 110 TEME
"A30T 1 pocdop u ux coenuHeHus"

11 23 "Hen KonTpomnbHas padot 5 Hewmeranmsi

12 28 "en [TpakTuueckas padora 7 | Pemenue skcrepuMeHTaIbHBIX 3a]a4 110 TEMe
"Merasuisl M1aBHBIX noArpynmn'

13 30 Hex [IpakTuueckas pabora 8 | Pemenne sKcriepuMEHTABHBIX 3a71a4 TI0 TeME
"MeTasl MOOOYHBIX TOArpyHH"”

14 31 Hen Konrponpsnas pabor 6 | Metamibl

15 33 Hen KontponbHas pabor 7 | UToroBas koHTposbHas paboTa




ITIOYPOYHOE IIVTAHUPOBAHHME 10 KJIACC

Ne Tema ypoka KonunuectBo wacoB | [lmanupy | DnekTpoHHBIE HU(PPOBBIE
n/m m x| emas 00pa3oBaTebHbBIC PECYPCHI
< >
= S | mara/
s 4 E
o & 8 E g dakruuec
3] S '8 & 'S kas nata
@ ¥ g F g
1 [Ipeamer u 3HAYEHUE OPTraHUYECKON XMMUH, NIpeACTaBiIcHne 0 | 1 1 Hen https://lesson.edu.ru/04/10
MHOT000pa3uu OpraHMYeCcKUX coeNnHeHNH. HCTpyKTax 1Mo
texHuke 0e3onacHocTH (Th) B kaOunere xumuu
2 DNEKTPOHHOE CTPOEHHUE aToMa yriepoaa (OCHOBHOE U 1 1 Hen https://lesson.edu.ru/04/10
BO30YKJIEHHOE COCTOSIHMS). BaleHTHBIE BO3MOYKHOCTH aTroma
yriepoza
3 XuMHYecKas CBS3b B OpraHUYECKUX COeTMHEHMsIX. Mexanu3msl | 1 1 Hen https://lesson.edu.ru/04/10
o0Opa3oBaHusl KOBAaJECHTHOW CBSA3H, CIIOCOOBI pa3pbIBa CBA3EH
4 Teopus ctpoenus oprannueckux coenqunenuit A. M. byrnepora | 1 2 Hex https://lesson.edu.ru/04/10
5 Buibl m30Mepun: CTpYKTYpHasi, MPOCTPAHCTBEHHASL. 1 2 HeJ https://lesson.edu.ru/04/10
OnexTpoHHbIE 3P PEKTH B MOJIEKYJIaX OPraHNYEeCKIX
COEIMHEHUN
6 [IpencraBnenue o kaaccuukanuy ¥ cucTeMaTHIECKast 1 2 Hent https://lesson.edu.ru/04/10
Homenknarypa (IUPAC) oprannyeckux BeIIeCTB.
7 Knaccuduxanus peakuii B opraHHuecKoil XUMHUH 1 3 Hen https://lesson.edu.ru/04/10




CucremaTtuzanus u 00001eHre 3HaHui o Teme. CTapToBas

JTuarHoctuyeckas pabora

3 Hen

https://lesson.edu.ru/04/10

AJIKaHBI: TOMOJIOTUYECKUH psijl, o01as popmyna,
HOMEHKJIATYpa U U30MEpPHs, DIIEKTPOHHOE U MPOCTPAHCTBEHHOE

CTPOCHHUEC MOJICKYII

3 Hen

https://lesson.edu.ru/04/10

10

du3nyecKkue 1 XMMHUUYECKHE CBOMCTBA aJIKaHOB

4 yen

https://lesson.edu.ru/04/10

11

Haxoxxnenne ankanoB B npupojie. CriocoObl MOTydeHHs U

IIPUMCHCHUC AJIKAHOB

4 yen

https://lesson.edu.ru/04/10

12

Huxnoankansl: o6mas Gopmyiia, HOMEHKIATYpa U U30MEpHs,
0COOEHHOCTH CTPOCHUS U XUMUYECKHX CBOWCTB, CIIOCOOBI

MOJIYUCHUS U IPUMCHCHHC

4 yen

https://lesson.edu.ru/04/10

13

Pemenue pacu€rHbIX 3a7a4 Ha ONPEAECIEHUE MOJICKYIISIPHON
(hopMyIbl OPraHUYECKOTO BEIIECTBA IO MACCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJIAIIUX B €ro coctaB. CucreMaru3anus

1 000011IeHNE 3HAHUI 110 TEME

5 Hen

https://lesson.edu.ru/04/10

14

AJIKEHBI: TOMOJIOTUYECKUN psijI, oO1mas hopmyna,
HOMEHKJIATypa, SJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

Mosiekyn. CTpYKTypHasi U IUC-TPAHC-U30MEPHS ATKEHOB

5 Hen

https://lesson.edu.ru/04/10

15

dusnueckue 1 XMMUYECKAE CBOMCTBA alIKeHOB. [IpaBuiio

MapkoBHHUKOBA

5 Hen

https://lesson.edu.ru/04/10

16

Crioco0b! MoTy4YeHHs U IPUMEHEHHE aTKEHOB

6 Hen

https://lesson.edu.ru/04/10




17 Ipaxmuueckas paboma Ne 1 no meme "[lonyuenue smurena u 1 6 Hen https://lesson.edu.ru/04/10
usyuenue e2o ceovcmg". Uncmpykmaoic no Th
18 | Pemienue pacuéTHBIX 3a/1a4 Ha OINpPeaeICHUE MOJICKYIAPHOI 1 6 Hen https://lesson.edu.ru/04/10
(bOpMyJIbI OPraHUYECKOTO BEIIeCTBA
19 | AnkaaueHsl: CONpPsHKEHHBIE, N30JUPOBAHHBIC, 1 7 HeI https://lesson.edu.ru/04/10
KyMyJaupoBaHHbIe. OCOOEHHOCTH JIEKTPOHHOTO CTPOCHHS
20 XUMHUYECKHE CBOMCTBA CONMPSHKEHHBIX JTUCHOB 1 7 Hen https://lesson.edu.ru/04/10
21 | CocoObl MONTy4eHHsI U IPUMEHEHHE alTKaIueHOB 1 7 Hen https://lesson.edu.ru/04/10
22 | AJKWHBI: TOMOJIOTHYECKUH psijt, oOmas Gpopmyia, 1 8 Hen https://lesson.edu.ru/04/10
HOMEHKJIATypa, JICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKyJI, (PU3UUECKHEe CBOICTRA
23 | XuMHUYECKHE CBOMCTBA aJIKHHOB 1 8 Hen https://lesson.edu.ru/04/10
24 | KauecTBeHHbBIE peakIMK HA TPOMHYIO CBSI3b 1 8 Hen https://lesson.edu.ru/04/10
25 | CriocoObl MONTy4eHHsI U IPUMEHEHUE AJIKHHOB 1 9 Hen https://lesson.edu.ru/04/10
26 | Pemenue 3amaq: pacy€Thl 0 yPAaBHEHUIO XUMHUUCCKOW peakiuu | 1 9 Hen https://lesson.edu.ru/04/10
27 | CucremaTu3anus u 00001IeHNEe 3HAHUN TIO TeMe 1 9 Hen https://lesson.edu.ru/04/10
28 | ApeHbI: TOMOJIOTHYESCKHIA psiJl, o0mias hopmyIa, 1 10 Hen https://lesson.edu.ru/04/10
HOMEHKJIATypa. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT OEH30J1a M TOJTYOJ1a, X (PU3MUYECKUE CBOWCTBA
29 XUMUYECKHE CBOMCTBA apEHOB: PEAKIIUU 3aMEIECHUS 1 10 nen https://lesson.edu.ru/04/10
30 | XuMHUUECKUE CBOWCTBA apCHOB: PEAKIMH MPUCOCIHMHCHHS, 1 10 Hen https://lesson.edu.ru/04/10




OKHCJICHHE TOMOJIOI0B O€H30J1a

31 OCOOCHHOCTH XMMHUECKHAX CBOMCTB CTHPOJIA 11 sen https://lesson.edu.ru/04/10

32 | Pemrenune pac4€THBIX 3aa4 Ha ONPEACIICHUE MOJIEKYIAPHOM 11 nen https://lesson.edu.ru/04/10
(hopMyJbl OPraHUYECKOro BEIIECTBA

33 | CrtocoObl OIydYeHHS U IPUMEHCHHIE aPEHOB 11 nen https://lesson.edu.ru/04/10

34 | I'eHeTnueckas CBSI3b MEXKIy PA3TUYHBIMU KJIACCAMHA 12 ven https://lesson.edu.ru/04/10
YIJIEBOIOPOJIOB

35 | Pacuérsl 1O ypaBHEHUSIM XUMHYCCKHX PCAKITHIA. 12 ven https://lesson.edu.ru/04/10
Cucremartuzanus 1 00001I€HNE 3HAHUM 110 TEME

36 | [Ipupoausiii ra3. [TonyTHbIC HEPTSIHBIC Ta3bl 12 Hen https://lesson.edu.ru/04/10

37 | KameHHBIH yToJIb ¥ IPOAYKTHI €0 MEPEepadOTKU 13 Hen https://lesson.edu.ru/04/10

38 | Hedb 1 criocoOwI e€ nepepabotku. [IpruMeHneHne mpoIyKToB 13 nen https://lesson.edu.ru/04/10
nepepaboTKu HePTH

39 | I'eHetnueckas CBSI3b MKy Pa3IUYHBIMU KJIacCaMH 13 nen https://lesson.edu.ru/04/10
YIJIEBOIOPOJIOB

40 | I'ajoreHONpPOW3BOAHBIC YTIEBOIOPOIOB: IEKTPOHHOE 14 nen https://lesson.edu.ru/04/10
CTPOCHHE; PEAKIIUH 3aMEIICHUS raJIoreHa

41 JleiicTBue mienoueit Ha rajJoreHnpou3BoIHbIC. B3aumonelicTeue 14 nen https://lesson.edu.ru/04/10
JIUTAJIOTCHATKAHOB ¢ MArHUEM U IIHHKOM

42 | CucremaTtu3zanus 1 00001IeHNEe 3HAHUHN TIO pa3/ieny 14 nen https://lesson.edu.ru/04/10

"VYraesogopoast”




43 | AIMHHHCTPATHBHAsl KOHTPOJbHasi padoTa 3a 1 moaxyroaue 15 nen https://lesson.edu.ru/04/10

44 | IlpenenbHbIC OJJHOATOMHBIE CITUPTHI: TOMOJIOTHYCSCKHI P, 15 Hen https://lesson.edu.ru/04/10
ob1mas popmMyiia, CTPOCHHUE MOJICKYJI, U30MEpHS,
HOMEHKJIATYpa, KiIaccudukanus, Gusndeckue CBONCTBA

45 | X¥uMUYecKue CBOICTBA MPEICITBHBIX OJJHOATOMHBIX CIIUPTOB 15 Hen https://lesson.edu.ru/04/10

46 | CiocoObI OJyUYEHHS M IPUMEHEHUE OHOATOMHBIX CITMPTOB 16 nen https://lesson.edu.ru/04/10

47 | IlpocTeie 3(hUpbl: HOMEHKIIATYpPa  U30MEPHsI, 0COOCHHOCTH 16 Hen https://lesson.edu.ru/04/10
(bHU3NYECKUX U XUMUYECKHX CBOMCTB

48 | MHOrOATOMHBIE CIIUPTHI: STHJICHIIIUKOIb U TIUICPUH, UX 16 Hen https://lesson.edu.ru/04/10
(buU3NYECKUE U XUMUYECKUE CBOMCTBA

49 | CiocoObI MOJyYSHHS U TPUMEHEHHUE MHOTOATOMHBIX CITUPTOB 17 ven https://lesson.edu.ru/04/10

50 | deHox: cTpOCHUE MOJIEKYITBI, (PU3UYECKUE CBOMCTBA. 17 nen https://lesson.edu.ru/04/10
ToxcuuHoCTh eHona

51 | Xumwuueckue cBoiicTBa (peHoma 17 nen https://lesson.edu.ru/04/10

52 | Cioco0bI mosryueHHs U MpUMEHEHHEe (peHOIIa 18 Hen https://lesson.edu.ru/04/10

53 Ipaxmuueckas paboma Ne 2. Pewienue 3xcnepumemaibHuix 18 men https://lesson.edu.ru/04/10
3aday no meme "Cnupmot u gpenonvt”. Hnempykmaoic no Tb

54 | CucremaTu3anus 1 00001IeHNEe 3HAHUN TIO TeMe 18 nen https://lesson.edu.ru/04/10

55 | AJberuibl ¥ KETOHBI: AJIEKTPOHHOE CTPOCHUE KapOOHMIbHON 19 Hen https://lesson.edu.ru/04/10

TPYIIIbI; TOMOJIOTHYECKUE PABI, 001mas popMyiia, U30MEpHs U

HOMEHKJIaTypa




56 AnbIeruasl 1 KETOHBI: PU3UYECKHE CBOMCTBA; PEaKIMK 19 nen https://lesson.edu.ru/04/10
PUCOCTHHCHHUS

57 Peakiinu OKHMCICHHS U KaYECTBEHHBIE PEAKIIMH aIbJICTHI0B U 19 nen https://lesson.edu.ru/04/10
KETOHOB

58 | CriocoObl MOTyYeHHS ajIbJICTHIOB M KETOHOB 20 Hen https://lesson.edu.ru/04/10

59 OIHOOCHOBHBIE TIpeiebHbIE KAPOOHOBBIC KHUCIIOTHI, 20 Hen https://lesson.edu.ru/04/10
0COOEHHOCTHU CTPOEHUS UX MOJIEKYJI

60 | M3omepus u HOMEHKJIATypa KapOOHOBBIX KHUCJIOT, UX 20 Hen https://lesson.edu.ru/04/10
¢u3nueckne CBONCTBA

61 XHUMHUYECKHE CBOMCTBA IPEICIbHBIX OJJHOOCHOBHBIX 21 Hen https://lesson.edu.ru/04/10
KapOOHOBBIX KHCIIOT

62 | OcobeHHOCTH CBOMCTB MypaBbHHON KUCIOTHI. MHOTO0OOpasue 21 "Hen https://lesson.edu.ru/04/10
KapOOHOBBIX KHCIIOT

63 | OcoOCHHOCTH CBOMCTB: HEMPEICTbHBIX H apOMaTHYECKUX 21 Hen https://lesson.edu.ru/04/10
KapOOHOBBIX, AUKAPOOHOBBIX, TUAPOKCUKAPOOHOBBIX KUCIIOT.
[TpeacTaBUTENH BBICIIUX KAPOOHOBBIX KHUCIIOT

64 | [lonsaTue o MPOU3BOIHBIX KAPOOHOBBIX KHCIOT 22 Hen https://lesson.edu.ru/04/10

65 | CriocoObI moNTy4eHHs U IPUMEHEHHE KapOOHOBBIX KUCIIOT 22 Hen https://lesson.edu.ru/04/10

66 | CiooxxHble 3HUpBI: TOMOJOTHYCCKHUI s, oOIas popmya, 22 Hen https://lesson.edu.ru/04/10
HU30MepHs U HOMEHKJIATypa

67 | ®dusnyeckue U XUMUYCCKUE CBOMCTBA 3(pHUpoB 23 Hen https://lesson.edu.ru/04/10




68 | Perrenue pac4€éTHBIX 3aja4: 110 YPABHECHUIO XUMUIECKOM 23 Hex https://lesson.edu.ru/04/10
pCaKIiK, Ha ONPEICIICHUE MOJICKYIIPHON GOPMYIIbI
OpPraHUYECKOro BEIIECTBA

69 Ipaxmuueckas paboma Ne 3. Pewenue sxcnepumeHmaibHblx 23 Hen https://lesson.edu.ru/04/10
3aday no meme "Kapbonoswie kuciomol. Cnodicuwvle 3¢hupst”,
Huempyxkmaowe no Th

70 | XKupsr: ctpoeHue, GU3HYECKHE M XUMUYCCKHE CBOMCTBA 24 ven https://lesson.edu.ru/04/10
(ruzpoinus)

71 | OcoOEHHOCTH CBOMCTB KHPOB, COACPIKAIINX OCTATKU 24 ven https://lesson.edu.ru/04/10
HEMpeIeIbHBIX JKAPHBIX KHCIO0T. JKHpBI B IPHPOIE

72 Mpla KaK COJIM BBICIIHUX KapOOHOBBIX KHUCIIOT, HX MOIOIIIEE 24 uen https://lesson.edu.ru/04/10
neiicteue. [IoHATHE O CHHTETUYECKUX MOKOIIUX CPEACTBAX
(CMCO)

73 ['eHeTnyeckas CBsA3b YriIeBOJAOPOIOB M KUCIOPOACOICPIKAIIIIX 25 Hen https://lesson.edu.ru/04/10
OpPraHUYECKHX BEIIECTB

74 | PacuéThl 0 ypaBHEHUSAM XUMUYECKUX PEAKIIUNA 25 Hen https://lesson.edu.ru/04/10

75 | Cucremaru3zanys 1 0000IIeHHE 3HAHHUN TI0 TEME 25 Hen https://lesson.edu.ru/04/10

76 | OOmras XxapaKTepUCTHKA yIIEBOIOB U KIacCU(PUKAIIHS 26 Hen https://lesson.edu.ru/04/10
YIJIEBOJIOB (MOHO-, TU- U TIOJIUCAXAPHUIBI)

77 | MoHocaxapubl: (pU3NYEeCKUE CBONCTBA U HAXOXKICHHE B 26 Hen https://lesson.edu.ru/04/10

IpHUPOJIe




78 [TpuMeHeHHE TITIOKO36BI, €€ 3HAUCHHE B KU3HCACITEIBHOCTH 26 Hen https://lesson.edu.ru/04/10
opranusma

79 Jlvcaxapupl: caxaposa, MallbTo3a U J1akTo3a. HaxoxacHre B 27 Hen https://lesson.edu.ru/04/10
OPUPOJIC U IPUMEHEHHUE TUCaXapH/IOB

80 | [Tomucaxapuapl: CTPOCHHE MAKPOMOJICKYIT, (DU3HUYCSCKUC U 27 Hen https://lesson.edu.ru/04/10
XMMHYECKUE CBOMCTBA, MPUMEHEHUE

81 [ToHsTHe 00 KCKYCCTBEHHBIX BOJOKHAX 27 Hen https://lesson.edu.ru/04/10

82 Pemenune pacyeTHBIX 3a7a4 Ha ONpPEICIICHNUE JOJIU BbIX0/1a 28 e https://lesson.edu.ru/04/10
MPOIYKTa PEAKIIUH OT TEOPETHIECKU BO3MOKHOTO

83 CucremaTuzanus U 0000IIeHNE 3HAHHUH 110 pa3ieny 28 Hen https://lesson.edu.ru/04/10

84 | KoutpoabHas padora mo teme "Kuciaopoacoaep:xamme 28 Hex https://lesson.edu.ru/04/10
OpraHuvecKue coefuHeHus"

85 | AmuHsbl: Ki1accuduKaiys, CTpPOCHUE MOJICKYJI, 00Ias hopmMyia, 29 Hen https://lesson.edu.ru/04/10
HU30MepHst, HOMEHKJIATypa U (PU3UUYECKHE CBOMCTBA

86 XuMHUYECKHEe CBOMCTBA aln(PaTHIECKIX aMHHOB 29 Hen https://lesson.edu.ru/04/10

87 | AHWIVH: CTpOEHUE aHWINHA, 0COOEHHOCTH XMMHUYECKUX 29 "Hen https://lesson.edu.ru/04/10
CBOMCTB aHWJIMHA

88 | CriocoObI mosTy4eHus ¥ MPUMEHEHUE an(aTHIECKUX aMUHOB 30 Hen https://lesson.edu.ru/04/10

89 | AMUHOKHUCIIOTBI: HOMEHKJIATYpa ¥ U30MepHsl, GU3NICCKUC 30 Hen https://lesson.edu.ru/04/10
cBoiicTBa. OTaeIbHBIC MPEICTABUTENN 0l-AMHHOKHCIIOT

90 XUMHUYECKUE CBOMCTBA aMUHOKHUCIIOT, UX OMOJIOTHYECKOE 30 Hex https://lesson.edu.ru/04/10




3HAYCHHE aMUHOKHUCIOT. CHUHTE3 U TUAPOJIN3 IICIITUIOB

91 | Benku Kak MPUPOTHBIE TTOJIMMEPBL; CTPYKTYPHI OCITKOB 31 Hen https://lesson.edu.ru/04/10
92 XUMUUYECKUE CBOMCTBA OEIIKOB 31 Hen https://lesson.edu.ru/04/10
93 | AzoTcoaepikamnue reTepOMKINICCKUE COCTUHCHUS. 31 Hen https://lesson.edu.ru/04/10
HykJ1lenHOBBIE KUCIIOTBI: COCTaB, CTPOSHUE M OHOJIOTHYECKast
POJIb
94 Ipaxmuueckas paboma Ne 4. Pewwenue sxcnepumenmaibHblx 32 Hen https://lesson.edu.ru/04/10
3a0ay no meme "Azomcoodepacawiue op2anuyecKue
coedunenus”. Uncmpykmasic no Th
95 Ipaxmuueckas paboma Ne 5. Pewenue 3xcnepumemaibHuix 32 Hen https://lesson.edu.ru/04/10
3aday no meme "Pacnosznasanue opeanuueckux coeoureruii”.
Hucempyxkmaow no Th
96 | UToroBasi KOHTpPOJILHAs padoTa 32 Hen https://lesson.edu.ru/04/10
97 | OcHOBHbIE IOHATHS XUMHUHU BEICOKOMOJICKYJISIPHBIX COSTUHEHUHN 33 Hen https://lesson.edu.ru/04/10
¥ METOJIbI MX CHHTE3a —ITOJIMMEPU3AIINS U TIOJHMKOHICHCAIINS
98 | Ilmactmaccel. YTunuzaius u nepepaboTka riacThKa 33 Hen https://lesson.edu.ru/04/10
99 | DnactoMepsl: HATYpaIbHBIH CHHTCTUYCCKUE KaydykH. Pe3nHa 33 Hex https://lesson.edu.ru/04/10
100 | Bonokna: HaTypalibHbI€, UCKYCCTBEHHBIEC, CHHTETUYECKHE. 34 ven https://lesson.edu.ru/04/10
[TomuMepsI CrIeUaNTbHOTO Ha3HAYCHHS
101 | lIpakmuueckas paboma Ne 6. Pewenue sxcnepumenmaibHbix 34 Hen https://lesson.edu.ru/04/10

3a0ay no meme "Pacnosnasanue niacmmacc u 8010koH".




Hucempyxkmaowe no Th

102

O060011eHne 1 cucTeMaTU3alKs U3YYEHHOT0 MaTepuaa 1o

Teme "BBICOKOMOJIEKYISIpHbIE COeTMHEHUS"

34 gen

https://lesson.edu.ru/04/10

OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

102




11 KIJACC

Ne Tema ypoka KonnuecTBo yacos DNEeKTpOHHbIE IU(PPOBHIE
n/m 3 = 0
. 2lg =| & 3 00pa3oBaTeNIbHBIC PECYPCHI
2 Qe o2 O
g 8lEgle 2
e |ESE 55 E
E xS
1 Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKHUI 2JIEMEHT. 1 1 Hen https://lesson.edu.ru/04/11
Nzotomnbr. UucTpykTax no texuuke 6e3onacuoctu (Th) B
KaOWHeTe XUMHUH
2 CTpocHue IEKTPOHHBIX 000JI0YEK aTOMOB, KBAaHTOBBIC uncna | 1 1 Hen https://lesson.edu.ru/04/11
3 Knaccudukanuss XMMHYECKUX 3JIEMEHTOB (S-, p-, d-, f- 1 1 Hex https://lesson.edu.ru/04/11
AJIEMEHTHI)
4 Pacrnipeienenue 311eKTpOHOB 10 aTOMHBIM opOuTansM. Bxoanas | 1 1 2 Hen https://lesson.edu.ru/04/11
KOHTpoJIbHasi padora Ne 1
5 DNeKTPOHHBIE KOH(HUTYpAIIMK aTOMOB 3JICMEHTOB B OCHOBHOM H | 1 2 HeNT https://lesson.edu.ru/04/11
BO30YXJAEHHOM COCTOSTHUHN
6 DIeKTpOHHBIE KOH(HUTYpaIliy HOHOB. 1 2 HeNT https://lesson.edu.ru/04/11
DIIEKTPOOTPHUIIATETBHOCTh
7 [Tepuoguueckuii 3akoH u [lepuoguaeckas cucrema XuMudeckux | 1 3 Hen https://lesson.edu.ru/04/11
anemeHToB 1. 1. MenneneeBa, CBA3b C COBPEMEHHOMN TEOPUEH
CTPOEHHUST aTOMOB
8 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX dJIEMEHTOB | 1 3 Hen https://lesson.edu.ru/04/11




151 O6pa3yeMBIX HMHU IIPOCTBIX U CJIOKHBIX BCUICCTB 110 I'pyIIIIaM

U Ieprojam

9 Cucrematuzanus U 0000IIEHUE 3HAHUM TI0 TEME 3 Hen https://lesson.edu.ru/04/11

10 Buapl xumMudeckoi cBsi3u. MexaHu3Mbl 00pa3oBaHHMsI 4 Hen https://lesson.edu.ru/04/11
KOBAJIEHTHOU CBsA3U. BomopoaHas cBsA3b. MexXMONEKyIsIpHbIE
B3aMMO/JICHCTBUS

11 BajieHTHOCTD ¥ BAJIEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 4 Hen https://lesson.edu.ru/04/11
DIIEKTPOHHOM CTPYKTYPhI MOJIEKYII C HX T€OMETPUIECKIM
CTPOCHHUEM

12 [IpencraBieHuss 0 KOMIUIEKCHBIX COSAMHEHHSIX: COCTAB U 4 gen https://lesson.edu.ru/04/11
HOMEHKJIATypa

13 BemecTBa MOJIEKyISIPHOTO ¥ HEMOJIEKYJISIPHOT'O CTPOCHHUSI. 5 Hen https://lesson.edu.ru/04/11
Tunel KpUCTAIUNIMYECKUX PELIETOK U CBOKWCTBA BELIECTB

14 [TonsiTue o aucnepcHbIX cuctemax. [IpencraBnenue o 5 Hen https://lesson.edu.ru/04/11
KOJIJIOUHBIX pacTBOpax

15 HcTunHbie pacTBOPHI: HACHIIIICHHBIC U HEHACHIIIIEHHBIE, 5 Hen https://lesson.edu.ru/04/11
pactBopuMOCTb. Kpucrammoruaparsl

16 CriocoObI BBIpaXKCHHSI KOHIICHTPAITUU PACTBOPOB 6 Hen https://lesson.edu.ru/04/11

17 Perenue 3a1a4 ¢ MCIIOJIb30BaHUEM TOHATUN ""MaccoBas 10 6 Hen https://lesson.edu.ru/04/11
pacTBOPEHHOTO BemiecTna', "MOJISIpHAst KOHLEHTpauus"

18 Knaccudukanus 1 HOMEHKIATypa HEOPraHUYSCKUX BEIIECTB 6 Hen https://lesson.edu.ru/04/11




19 Cucrematuzanus U 0000IIEHUE 3HAHUM TI0 TEME 7 Hen https://lesson.edu.ru/04/11

20 KonTpoabHas padora Ne 2 nmo temam "CTpoeHue aToma. 7 ven https://lesson.edu.ru/04/11
[Hepuoguuecknii 3axoH u Ilepuoanyeckas cucrema
xumudeckux 3jaemenToB JI. U. MenpgesneeBa', "Ctpoenue
BenlectBa. MHorooodpasue BemecTB'

21 Knaccudukanus XAMHYECKUX PEAKIUil B HEOPraHHYECKOM U 7 Hen https://lesson.edu.ru/04/11
OPraHNYeCKOW XUMHUU. 3aKOH COXPAHEHUSI MACChI BEILIECTB;
3aKOH COXPaHCHHS U MPEBPAIlCHHs SHEPTUHU MPH XUMUIECKUX
peaKIusIx

22 TertoBbie 3QPEKTH XUMUYCCKUX peakinid. TepMOXUMHYECKHUE 8 Hen https://lesson.edu.ru/04/11
ypaBHEHUS

23 Boruncnienus mo ypaBHEHUSIM XUMHYECKUX PEAKIIUi 1 8 Hen https://lesson.edu.ru/04/11
TEPMOXUMHUYECKHM YPaBHEHUSIM

24 CKOpOCTh XUMHUYECKOU peaKIuu, €€ 3aBUCUMOCTh OT 8 Hex https://lesson.edu.ru/04/11
pa3nuuHbIX (hakTopoB. Katanms u KaTain3aTopsl

25 ['oMoreHHbIe U TeTepOreHHbIC PEAKITUU 9 Hen https://lesson.edu.ru/04/11

26 Ipaxmuueckas paboma Ne 1 no meme "Buusanue paznuyunolx 9 Hen https://lesson.edu.ru/04/11
Gaxmopos na ckopocms xumuieckou peaxyuu ", Hncmpyxkmasic
no b

27 OOpatumble 1 HEOOpATHMBbIC PEAKIIUH. XUMHUYECKOE 9 Hen https://lesson.edu.ru/04/11

paBHOBECHE




28 Ipaxmuueckas paboma Ne 2 no meme "Brusnue paznuunsix 1 10 e https://lesson.edu.ru/04/11
pakmopos na nonoiceHue Xumuyecko2o pasiogecus”.
HUncempyxkmaoiwe no Th

29 DrekTponuTHueckas guccoruanys. CHIbHBIE U ca0blie 1 10 e https://lesson.edu.ru/04/11
EeKTPOUThI. CTEIIeHb AUCCOIMAIINN

30 Honnoe npoussenenune Boasl. Cpera BOIHBIX pACTBOPOB. 1 10 e https://lesson.edu.ru/04/11
Bonopoausrit nokazarens (pH) pactBopa

31 I'upponu3 coineld. Peakiuu, mpoTekaroliie B pacTBOpax 1 11 Hen https://lesson.edu.ru/04/11
IIEKTPOJIUTOB

32 Ipaxmuueckas paboma Ne 3 no meme "Xumuueckue peakuuu e | 1 11 Hen https://lesson.edu.ru/04/11
pacmeopax saekmpoaumos”. Uncmpykmaow no TH

33 OKUCTUTENBHO-BOCCTAHOBUTEIBLHBIC peakluu. Baxkueiime 1 11 Hen https://lesson.edu.ru/04/11
OKHCJIUTEII! ¥ BOCCTAHOBUTEIIH

34 MeTo1 2IeKTPOHHOTO (3JIEKTOHHO-UOHHOT0) OanaHca 1 12 Hen https://lesson.edu.ru/04/11

35 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIIECTB 1 12 Hen https://lesson.edu.ru/04/11

36 Pemenue 3a1a4 pa3aMuHbIX TUIIOB 1 12 Hen https://lesson.edu.ru/04/11

37 Perienue 3a7a4 pa3InIHbIX THIIOB 1 13 Hen https://lesson.edu.ru/04/11

38 Cucremaruzanus u 06001IeHHe 3HAHMI 110 TeMme "Xumudeckue | 1 13 men https://lesson.edu.ru/04/11
peakuuun”

39 KonTtpoabnas padora Ne 3 mo teme "Xummnueckue 1 13 men https://lesson.edu.ru/04/11

peakuuun'




40 [MTonmosxenune HeMeTaioB B [leproanueckoii cucteme 14 ven https://lesson.edu.ru/04/11
xuMudeckux daeMeHToB [[. . MenaeneeBa u 0COOCHHOCTH
CTPOCHHUS UX aTOMOB. Du3HUecKre CBONCTBA HEMETAIIOB

41 AJToTponus HeMeTasuIoB (Ha IpUMEpPe KUCI0POaa, CEPHI, 14 nen https://lesson.edu.ru/04/11
dbocdopa u yrieposa)

42 Bopmopoa: monydenue, pusndeckre 1 XUMUUIECKHE CBOMCTBA. 14 nen https://lesson.edu.ru/04/11
IM'aopuast

43 ["aymoreHbl: HaX0XKICHHUE B MIPUPOJIE, CIIOCOOBI MOTYUCHHUS, 15 Hen https://lesson.edu.ru/04/11
(bu3nYecKre 1 XUMUYCCKUE CBONCTBA

44 I"amoreHoBoOPO 6. BaskHeHIITHE KUCIOPOICOACpKAIIINE 15 Hen https://lesson.edu.ru/04/11
COCJIMHCHUS TajoreHoB. JIabopaTOpHbIC M TPOMBIIILICHHBIC
CTHOCOOBI MOJTYUSHHS TaJOreHOB. [[pUMEHEHNE TaJIOTCHOB U MX
COCIMHECHUM.

45 AJIMHHHCTPATHBHASI KOHTPOJIbHAsI padoTa 3a 1 mosyroaue 15 nen https://lesson.edu.ru/04/11

46 Ipaxmuueckasn paboma Ne 4. Pewenue sxcnepumenmaibHblx 16 Hen https://lesson.edu.ru/04/11
3a0ay no meme "[anocenvt"”. Unempykmaosie no Th

47 Kucnopon: mabopaTopHbIe U POMBIIUICHHBIE CITOCOOBI 16 Hen https://lesson.edu.ru/04/11
MoJIydeHus, (pu3ndeckue U Xumudeckue cBoiictra. O30H.
[IpumeneHne kucnopoaa u 030Ha

48 OKCHIBI ¥ TEPOKCHIBI 16 HEen https://lesson.edu.ru/04/11

49 Pemenue 3a1a4 pa3audHbIX TUIIOB 17 men https://lesson.edu.ru/04/11




50 Cepa: Hax0XI€HHE B IIPUPOJIE, CIIOCOOBI ITOTYIECHHUS, 17 nen https://lesson.edu.ru/04/11
(bu3nYeCcKre U XMMUYCCKUE CBONCTBA

51 CepoBomopo, CyabhuIbl 17 nen https://lesson.edu.ru/04/11

52 Kucnoponconepxaniue coeuaeHus cepbl. OCOOEHHOCTH 18 Hen https://lesson.edu.ru/04/11
CBOWCTB CEPHOM KUCIIOTHI

53 Ipaxmuueckas paboma Ne 5. Pewenue sxcnepumeHmaibHblx 18 Hen https://lesson.edu.ru/04/11
3aday no meme "Cepa u eé coedunenus". Uncmpyxkmaosic no Th

54 A3OT: HaX0XJICHHUE B MPUPOJIC, CIIOCOOBI MOJTyUCHUS, 18 Hen https://lesson.edu.ru/04/11
(bu3nYecKre U XUMUYCCKUE CBONCTBA. AMMHUAK, HUTPHUIBI

55 Kucnoponconepxkamue coequaenus azota. OcoOeHHOCTH 19 Hen https://lesson.edu.ru/04/11
CBOWCTB a30THOM KHCJIOTHI

56 [IpumeHeHme a30Ta U ero CoeIMHEeHNN. A30THBIE YI00pEeHUS 19 Hen https://lesson.edu.ru/04/11

57 dochop: HAXOKICHHUE B TPUPOJIC, CIIOCOOBI OTYUCHHS, 19 Hen https://lesson.edu.ru/04/11
¢busnueckne u xummuieckue cpoiictea. Dochuast u hochun

58 Oxcunbl pochopa, pochopcoaepskaiiue kucaorbl. Conu 20 Hen https://lesson.edu.ru/04/11
dhochopHOI KUCTOTHI

59 [Tpumenenue pocdopa u ero coequnennii. PochopHbie 20 Hen https://lesson.edu.ru/04/11
ynoOpeHus

60 Ipaxmuueckas paboma Ne 6. Pewwenue sxcnepumenmaivbHblx 20 Hen https://lesson.edu.ru/04/11

3a0ay4 no meme "Azom u pochop u ux coeounenus’.

Hucempyxkmaowe no Th




61 VYraepoa: HaX0KICHHE B IPUPOJIE, AUIOTPOITHBIE 1 21 Hen https://lesson.edu.ru/04/11
MoaupuKanuy; GU3NUECKHe U XUMUYECKHE CBOWCTBA,
PUMCHEHHUE

62 Oxcun yraepona(ll), oxcun yraepona(lV), yroapHast kucimorau | 1 21 Hen https://lesson.edu.ru/04/11
e€ conu

63 Perrenure 3a1a4 pa3InvYHbIX THIIOB 1 21 Hen https://lesson.edu.ru/04/11

64 KpeMHwuit: Hax0XJIeHHE B IIPUPOJIE, CIOCOOBI OTYICHUS, 1 22 Hen https://lesson.edu.ru/04/11
(buU3NYECKUE U XUMUYECKUE CBOMCTBA

65 Oxcun kpemuus(1V), KpeMHUEBas KUCIIOTA, CUITUKATHI 1 22 Hen https://lesson.edu.ru/04/11

66 [Tpumenenune kpemHus u ero coeaAnHeHn. CTeKIo, ero 1 22 Hen https://lesson.edu.ru/04/11
MOJTy4eHHUE, BUJIBI CTEKIIA

67 Pemenue 3a1a4 pa3aMuHbIX TUIIOB 1 23 Hen https://lesson.edu.ru/04/11

68 CucremaTu3anus u 00001IeHue 3uanuii mo reme "Hemerammer" | 1 23 Hen https://lesson.edu.ru/04/11

69 KonTtpoabnas padora Ne S no teme "Hemerasan" 1 23 Hen https://lesson.edu.ru/04/11

70 AHanu3 pe3yabTaToB KOHTPOJIbHONW PabOThI, KOPPEKIIHS 1 24 Hen https://lesson.edu.ru/04/11
OIMO0K

71 [Tonoxenune MetaioB B [leproanueckoit cucteMe XUMHYECKUX | 1 24 Hen https://lesson.edu.ru/04/11
aneMeHTOB. OCOOEHHOCTH CTPOCHHUSI AICKTPOHHBIX 000JI0UCK
aTOMOB METAJIJIOB

72 Oo6mue ¢puzndeckue cBoiicTBa MeTauioB. [IpumeHeHmne 1 24 nven https://lesson.edu.ru/04/11

METAJIJIOB B 6BITy U TCXHUKE




73 CrutaBel MeTauioB. Kopposus MeTaioB 25 Hen https://lesson.edu.ru/04/11
74 Perienue 3a71a4 pa3IuvHBIX THIIOB 25 Hen https://lesson.edu.ru/04/11
75 DIEKTPOXUMHUYECKHI PSIT HAIPsDKCHHUH MeTaioB. Oomme 25 Hen https://lesson.edu.ru/04/11
CIIOCOOBI MOJTYUCHUST METAJLIOB
76 Oomras xapakrepucTrka MetauioB | A-rpymmsl [leproauaeckoit 26 Hex https://lesson.edu.ru/04/11
CHUCTEMBI XUMUYECKUX AJIEMEHTOB. HaTpuii u kanui:
nojay4enue, GU3nIecKue ¥ XMMHUIECKHE CBOMCTBA, IPUMEHEHHE
MPOCTBIX BELICCTB U UX COCTHHEHUI
77 Oomras xapakrepucTrka MetauioB || A-rpymis 26 Hen https://lesson.edu.ru/04/11
[Iepronnueckor CUCTEMBI XUMHUYECKUX 3JIEMEHTOB. Maruuii u
KaJIbLUI: TIOJIy4eHre, (PU3NUeCcKre U XUMUYECKUE CBOMCTBA,
NPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAMHCHHMA
78 XKEcTkoCcTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHUs 26 Hen https://lesson.edu.ru/04/11
79 AoMUHUN: TIONTydeHue, (GU3ndecKre 1 XUMUIECKHE CBOMCTBA, 27 ven https://lesson.edu.ru/04/11
PUMEHEHHUE
80 AmMoTepHbIe CBOMCTBA OKCHJIA U THIPOKCHU/IA aTIOMUHUSA, 27 ven https://lesson.edu.ru/04/11
THIPOKCOKOMILIEKCHI aIFOMUHHS, MX IIPHMEHEHHE
81 Pemenue 3a1a4 pa3anMdHbIX TUIOB 27 wen https://lesson.edu.ru/04/11
82 Ipaxmuueckas paboma Ne 7. Pewenue sxcnepumenmaibHblx 28 Hex https://lesson.edu.ru/04/11

3a0ay no meme "Memannwl 2nasuvix noozpynn". Hnempykmaosic

noTh




83 O01mas XapaKTepUCTHKa METAJIOB M000YHbIX moarpymir (b- 28 Hex https://lesson.edu.ru/04/11
rpynn) [lepuonnyeckoit cUCTEMbl XMMHUYECKUX AJIEMEHTOB

84 dusznUecKre 1 XUMUYECKHE CBOMCTBA XpOMa U €T0 28 Hex https://lesson.edu.ru/04/11
COCIMHEHHH, UX IPUMEHEHHE

85 Baxueiimue coenaeHns Mapranna. [lepMaHranaT Kajius, ero 29 Hen https://lesson.edu.ru/04/11
OKHCJIUTEJIbHBIC CBONCTBA

86 dusnyeckre 1 XUMHYCCKHUE CBOMCTBA JKelle3a U €ro 29 nen https://lesson.edu.ru/04/11
coenuHeHuid. [ToydeHre U MpUMEHEHHE CILIABOB KeJie3a

87 dusnyeckue 1 XUMUYECKHE CBOMCTBA MEIN U €€ COSIUHEHMIA, 29 Hen https://lesson.edu.ru/04/11
UX IPUMCHEHHUE

88 dusnyeckne U XUMUUECKUE CBOMCTBA IIMHKA U €r0 30 Hen https://lesson.edu.ru/04/11
COEMHEHUH, X TPUMEHEHNE. [ MAPOKCOKOMILIIEKCHI [IUHKA

89 Ipaxmuueckasn paboma Ne 8. Pewenue sxcnepumenmanbHblx 30 Hen https://lesson.edu.ru/04/11
3a0ay no meme "Memannvl nobounvix nooepynn'.
Uncempyxkmaoie no Th

90 Pemmenue 3a1a4 pa3aMuHbIX TUIIOB 30 Hen https://lesson.edu.ru/04/11

91 O0001IIeHIE U CHCTeMAaTH3al|sd H3YYEHHOT0 MaTepraia o 31 Hen https://lesson.edu.ru/04/11
teme "Metasmibt"

92 Konrpoannas pa6ora Ne 6 mo reme "MeTtaniabl" 31 Hen https://lesson.edu.ru/04/11

93 AHanu3 pe3yabTaToB KOHTPOJIBHON pabOThI, KOPPEKLIUS 31 ven https://lesson.edu.ru/04/11

OIUOOK




94 Ponb XMy B 00€CIIEYECHHH YCTONYUBOIO Pa3BUTHS 1 32 Hen https://lesson.edu.ru/04/11
ueoBeuecTBa. [I0HSITHE O HAYYHBIX METO/IaX UCCIICOBAHMUS
BEIIIECTB
95 HayuHble IpUHIUIIBI OpPraHU3alud XUMHUYECKOTO 1 32 Hen https://lesson.edu.ru/04/11
OpOU3BOACTBA. [IPOMBIIIICHHBIC CIIOCOOBI TIOTYUCHHUS
Ba)KHEHIIINX BEIIECTB
96 XUMHUYECKOE 3arps3HEHUE OKPYIKAIOIICH CPEJIbl U €To 1 32 Hen https://lesson.edu.ru/04/11
MOCJIEICTBHS
97 XUMHS ¥ 3I0pOBbE YeTOoBeKa. JIekapCTBEHHBIC CPE/ICTBA. 1 33 Hen https://lesson.edu.ru/04/11
Hrorosasi koHTpOJILHAsSI padoTa
98 Xumus . Poss XuMuu B 00eCIieueHUH NUILEBON 1 33 "Hen https://lesson.edu.ru/04/11
0e30IacHOCTH
99 Kocmernueckue u napdromMepHbie cpeacTBa. beITOBas XUMHS 1 33 Hen https://lesson.edu.ru/04/11
100 XuMUS B CTPOUTEIBCTBE. BaxkHeilme cTpouTenbHbIe U 1 34 wen https://lesson.edu.ru/04/11
KOHCTPYKIIHOHHBIE MaTEpHAIIBI
101 XuMUs B CeIBCKOM X03siicTBe. OpraHnueckre U MuHepayibubie | 1 34 wen https://lesson.edu.ru/04/11
yaoOpeHus
102 CucreMatusanys 1 0000IeHNE 3HAHUI IO TEME 1 34 gen https://lesson.edu.ru/04/11
OBIIEE KOJIMYECTBO HACOB IIO I[TPOT'PAMME 102
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