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COJEPKXAHUE OBYYEHMUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernuyeckue 0CHOBbI OPraHUYECKON XMMUH.

[IpeameT 1 3HaUeHUE OPTAHUYECKON XUMHH, TPEACTABIEHHE O MHOT000pa3uu
OPTraHUYECKUX COCTUHECHUMN.

DJEeKTPOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHMA. BasieHTHbIE BO3MOXKHOCTH aroMa yriepoaa. XUMHUYECKas CBs3b B
OpraHUYeCcKUX CoeAMHEHUSX. TUbl THOpUIN3aluu AaTOMHBIX OpOUTanel yrieposa.
Mexanuzmbl  00pa3oBaHMsI KOBAJIEHTHOM CBA3UM (OOMEHHBII M JIOHOPHO-
aKUENnTOpHbIN). TUIbl NEpeKpbIBaHUS AaTOMHBIX OpOUTaNeil, G- U T-CBA3M.
OpunHapHasi, BOHAas W TpoiHast cBsi3b. CrocoObl pa3pbiBa CBA3EH B MOJEKYyJIax
opranuveckux BemiectB. [loHaTHe 0 CBOOOAHOM paaMKane, HyKIeopuie u
aneKTpoduIe.

Teopus cTpoeHHMsi oOpraHudeckux coeauHeHuii A.M. bytiepoBa wu
COBPEMEHHBIE MPEJCTABIICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUHU CTPOECHUS
OpraHUYEeCKUX COEIUMHEHUU. MONeKyJsipHblE U  CTPYKTYpHbIE  (OPMYIIBL.
CrtpyktypHble GOpMyIbl pa3IUYHBIX BUJOB: pPa3BEPHYTas, COKpariEHHa,
ckenetHass. WM3omepus. Buasl u3zoMepuu: CTpPyKTypHas, HTPOCTPAHCTBEHHAS.
DnekTpoHHbIE A3P(DEKTH B MOJIEKYIaX OPraHMYeCKUX COeAMHEHUHN (MHIYKTUBHBIN U
ME30MEPHBIN 3P PEKTHI).

[IpencraBnenne o kiaccupuKaluyd OpraHuyeckux BemecTB. [loHsTHE O
dbyHKIMOHANBHOM Tpynme. ['omonorus. ['omonoruaeckue psaapl. CuctemMaTudeckas
HOMeHKJaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUSA
OT/EJIBHBIX MTPEIACTABUTEIIEH.

OcobeHHOCTH U KJaccU(PUKAIMS OpPraHUYECKUX peakiuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLIUA B OPraHUYECKOW XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHUS BEUIECTB W HMX IPEBpALICHHI:
O3HaKOMJIEHHE ¢ 00pa3liaMy OpraHWYECKUX BEIIECTB U MaTepUaiaMy Ha UX OCHOBE,
OTBITHI 1O MPEBPALEHUI0 OPraHUYECKUX BEUIECTB MPHU HArpeBaHUU (IUIaBICHUE,
oOyriiuBaHUEe M TOPEHHUE), KOHCTPYUPOBAHHME MOJIEIECH MOJIEKYJ OpPraHUYECKUX
BEILIECTB.

YrieBoaopoasbl.

Anxanbl. 'omonoruueckuil psaj ainkaHoB, oOmas ¢Gopmyia, HOMEHKIATypa |
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ aJIKaHOB, SP -
ruOpuau3anus aTOMHBIX opOuTanei yriepoja, o-cBs3b. dusnmyeckue cBOWCTBA
AJIKAHOB.



XUMHYECKHE CBOMCTBA aJKAHOB: pPEaKIMU 3aMELICHUS, HW30MEpU3aLINH,
JETUIPUPOBAHUSA, [IUKIIN3ALMHU, IUPOJIN3a, KPEKUHTa, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKLINUN PAAUKAIBHOTIO 3aMELICHUS.

Haxoxnenue B mpupone. CriocoObl MOTyYeHNs U MPUMEHEHHE aJTKAHOB.

[uxnoankanel. O0mmas ¢hopmyna, HOMEHKIATypa u n3omepus. OcobeHHOCTH
CTPOCHHUS U XUMHUUYECKHX CBOMCTB MaJIbIX (IIMKIJIOMPOIIAH, IIMKIO0yTaH) U OOBIYHBIX
(IMKJIONIEHTaH, IUKJIOTeKCaH ) IUKI0ankaHoB. CriocoObl MOMy4YeHUs U IPUMEHEHUE
[AKJIOATKAHOB.

Ankensl. ['oMonornueckuii psj ajakeHoB, oOmias ¢Gopmysia, HOMEHKIATypa.
DIEKTPOHHOE M POCTPAHCTBEHHOE CTPOEHHE MOJIEKYII AIKEHOB, SP>-THOPHIM3aLHs
aTOMHBIX OpOuTajneil yriepona, 6- u m-cBsi3u. CTPYKTypHas M TeoMeTpuyecKas
(umc-TpaHc-) uzomepus. GU3nyecKue CBOMCTBA alKEHOB. XUMHUYECKHE CBOMCTBA:
pEaKUUu TMPUCOEAUHECHUS, 3aMEIICHUS B O-MOJOXEHHE IPU JBOWHOU CBA3HU,
nonuMepusanuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peaknnu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHE aJIKEHOB.

Anxanuensl. Knaccudukamus ankaaneHoB (CONpsHKEHHbBIE, U30JIUPOBAHHBIE,
Kymyauposanusle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHHS U XUMHUYECKUX CBOMCTB
CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepuszanusi conpskEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U MPUMEHEHUE aJIKaJUCHOB.

Anxunbl. ['oMonornyeckuii psii aIKWHOB, 001Iast popmyIia, HOMEHKIATypa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKMHOB, Sp-
rudbpuan3aus aTOMHBIX opOutanei yriaepoja. dusznueckue CBOMCTBA aJIKHWHOB.
XUMHUYECKHE CBOMCTBA: PEAKIIMU MPUCOCAUHEHHUS, TUMEPU3ALINU U TPUMEPU3ALUH,
OKHCJEHUs. KUCIOTHBIE CBOMCTBA aIKWHOB, UMEIOIUX KOHILIEBYIO TPOMHYIO CBS3b.
KadecTBeHHbIE peakiiu Ha TPOUHYIO CBsI3b. CIIOCOOBI MONYYEHUSI U TIPUMEHEHHE
AJIKWHOB.

Apomarnueckue yrieBoJoposl (apensl). ['omonmoruueckuii psifi apeHoB,
obmast popmysa, HOMEHKIIATypa U U30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYyJibl OeH307a. Du3nyeckue CBONCTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMU 3aMEelIEeHUs B O€H30JIbHOM KOJbIE U
YIJIEBOAOPOJHOM paJMKalie, PEAKLUU IPUCOCIUHEHUS, OKUCIECHHE TOMOJOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIBHBIX PAaJMKAIOB, KapOOKCHIIbHOM,
TUIAPOKCUIBLHON, aMHMHO- M HUTPOTPYMIbI, aTOMOB TrajoreHoB. OCOOEHHOCTH
XUMHUUYECKUX CBOUCTB ctupoiia. [lonumepuzamus ctuposa. CiocoObl MOIyUYEeHUS U
IIPUMEHEHHUE apOMATUUYECKHUX YIIIEBOIOPOAOB.

[Tpupoausiii ra3. [lonytaeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslii yroiap U npoyKThl ero nepepadoTku. CrnocoObl nepepadoTku HedTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTHYECKUM), pUGOPMUHT, MUPOIH3.
[TpomykThl mepepaboTKN HEPTH, NX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

I'eneTnueckas cBA3b MEXIY Pa3IMUHBIMU KJIACCAMU YTIIEBOJOPO/IOB.

DONEKTPOHHOE CTPOEHUE TaJOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB. Peaknuun
3aMEUIEHUs] TaJoreHa Ha THUAPOKCOTPYMNIy, HUTPOTpynIy, LUHAHOTPYMIY,
amMuHorpynmy. JleficTBue Ha TaJIOT€HNPOU3BOJHbIE BOJHOTO W CIHUPTOBOTO
pacTtBopa wiEnoun. B3auMoaencTBHEe NUTAJIOTCHAIIKAHOB C MAarHueM M IIUHKOM.
[TonsTue 0 METAJTIOOPTaHUYECKHUX COEIMHEHHUSIX. Hcnonb3zoBanue
TJIOTCHIPOU3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHUKE H TPU CHUHTE3E
OpraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3Yy4YEHHUS BELIECTB W MX MPEBpAILCHUI:
u3yueHue (GU3NYECKUX CBOMCTB YIVIEBOJOPOAOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakuuid yrieBOJOPOJOB pPa3IMYHBIX KJIaccOB (0OeciBeYMBaHHE OpPOMHOM WM
MOJHOW BOJBI, pacTBOpa IMEepMaHraHaTa Kalivs, B3aUMOJICUCTBUE AallETUJICHA C
aMMHAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOEe OOHApyKEHHE
yTiepojia ¥ BOAOPO/ia B OPraHMUECKUX BEUIECTBAX, MTOJIyYSHUE STUJICHA U U3yUYCHHE
€ro CBOWCTB, O3HaAKOMJIeHHE ¢ KosuiekiusMu «He@Tte» u «Yromey», ¢ obpasnamu
IlacTMacc, KaydyyKoOB M PE3HHbI, MOJEIUPOBAHHE MOJEKYJ] YIJIEBOJOPOAOB U
raJIOr€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnopoaconep:xanue opranndeckue coe{MHEeHusl.

[IpenenpHble omHOaTOMHBIE cnupThl. CTpoeHue Mosiekyn (Ha mpumepe
METaHoJIa W 3TaHo’na). ['oMonorumdeckuit psan, oOmas ¢opMyna, u30Mepus,
HOMEHKJIaTypa ©  kiaccudukanus. Dusnueckue CBONCTBA  MpeEiIbHBIX
OJIHOATOMHBIX CHOUPTOB. BoIOpoaHBIE CBSI3M MEXKIAYy MOJEKYJIaMH CIUPTOB.
XHUMUYECKHE CBOWCTBA: pPEAKUUM 3aMEUIEHUs, JAEeTUpaTallH, OKHUCICHUS,
B3aUMOJICMCTBUE C  OpPraHUYECKUMU W  HEOPraHUYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakiiis Ha OJJHOATOMHBIE CIUPTHL. [leficTBUE 3TaHOIa U METaHOJa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUSs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upel, HOMeHKIaTypa U n3oMepusi. OcoOeHHOCTH (PU3UUECKUX U
XUMHUYECKUX CBOWCTB.

MHOroaToMHbI€ CHUPTHI — OSTWICHIJIMKOJAb W TIHIEpPUH. DPu3nyeckue u
XMMUYECKHE CBOICTBA: peaKIMH 3aMEICHHS], B3aUMOACHCTBUE C OPraHUYECKUMH U
HEOPraHWYECKUMHU KUCIOTaMU, KaY€CTBEHHAsI pEaKIMsl HA MHOTOATOMHbBIE CITUPTHI.
[TpencraBiieHne 0 MEXaHU3ME peakLUnid HyKJIeo(pHIbHOro 3aMelleHus. JleiicTtBue Ha
opranusm venoBeka. CriocoObl MoTyYeHus: ¥ TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHHE THAPOKCOTPYMIbl H
oenzosibHOTrO sifjpa. dusnveckue cpoiicTBa PeHosa. OCOOEHHOCTH XUMHYECKHX



cBolicTB (enona. KadecTBenHnie peakiuu Ha ¢eHosn. TokcuuHOCTh (PeHoa.
CriocoOb1 mosrydenust u mpuMeHenne penomna. Genondopmanbaeruaaas cMoa.

KapGonuiibHble COeIMHEHUS — aJIbJIETUAbI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJIBLHON Tpynnbl. ['OMoJornueckue psjibl albJIeTH0B U KETOHOB, OOIas
dbopmyna, uzoMepuss U HomeHkiarypa. Dusumyeckue CBOICTBA albACTHAOB U
KETOHOB. XMMUYECKHE CBOMCTBA AJIBAECTUAOB U KETOHOB: PEAKIIUH IIPUCOEAUHECHUSL.
OxucneHue anpJeruioB, KadeCTBEHHBIE peakiuu Ha anpaeruabl. CrnocoObl
MOJYy4YECHUS U IPUMEHEHUE AJIbJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeieNibHbIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. MI3oMepust 1 HoOMeHkIaTypa. dusnyeckue cCBOMCTBA
OJIHOOCHOBHBIX TMPEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3U MEXKAY
MOJIEKYyJIaMUd KapOOHOBBIX KHCJIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOWCTBA,
peakius HTepudUKAUMA, PEAKIUH C y4acTHEM YTJEBOJOPOIHOIO paauKaa.
OcoOeHHOCTH CBOWCTB MypaBbHUHOM KHUCIOTHI. [loHsATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpaszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMpEIEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraButenn BhICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, IMAJIbLMUTHHOBAs, OJICUHOBAs, JIUHOJIEBAS,
JIUHONEeH08as KUcaoThl. CocoObl MOJIyYeHHUs U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxubple 3¢upsl. ['oMonorudeckuit psia, obmas dopmyna, U30MEpHUS |
HOMEHKJIaTypa. PU3NUECKHEe U XMMHUYECKUE CBOWCTBA: THAPOJIU3 B KHUCIOW H
LIEIIOYHOU CpeTIe.

XKupsi. Ctpoenue, GpU3NUECKUE U XUMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCJION U 1IeJI0uHOM cpenie. OCOOEHHOCTH CBOMCTB JKUPOB, COJECPIKAILIUX OCTATKU
HETIPENCIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

O6mas xapaktepuctuka yrieBos1oB. Kinaccuduxkanus yrieBoaoB (MOHO-, 14-
U monucaxapuiabl). MoHocaxapuIbl: TUIIOKO3a, (pYyKTO3a, rajgakrosza, pubosa,
ne3okcupuOo3a. OGu3nueckue CBOMCTBA W HaxoxkjAeHUe B npupojae. DorocuHTes.
XUMHYECKHE CBOKWCTBA IIIOKO3bIl: PEAKIUH C YYACTUEM CIIUPTOBBIX U AJIbIAETUIHON
IpyNI, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYCHHE B KU3HEAEATEIBHOCTU OpraHus3Ma. /ucaxapuasl: caxaposa, MajabTO3a U
JakTo3a. BoccTaHaBnMBaroIe 1 HEBOCCTAHABIIMBAIOIINE aucaxapulbl. ['uaponus
nucaxapuaoB. Haxoxaenue B npupone v npumenenue. [lonucaxapuapl: kpaxmari,
[JIMKOTeH W 1eunoio3a. CTpOeHHME MaKpOMOJIEKYJd Kpaxmalia, TJIIMKOIE€HAa |
LHEeJUTr0NIO3bl.  DU3MUYECKHE CBOWCTBA KpaxMayla W LEJUIFOJI03bl. XUMHYECKUE
CBOMCTBA Kpaxmajia: TMJpOJIh3, KauyeCTBEHHAas peakuus C HOJOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIONO3bl: TUPOJIN3, MOJydeHue 3(upoB 1emitoiao3bl. [lonarue o6
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W MX MPEBpPALICHUN:
pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3AMMOJICHCTBHE 3TAHOJA C HATPHUEM,
OKHUCJIEHUE 3TUJIOBOTO CIHUPTA B aJbJETH]l HAa PACKAJIEHHOW MEIHOW IPOBOJIOKE,
OKHCJIEHHE STWJIOBOIO CHUPTA AUXPOMATOM Kaius (BO3MOKHO HCIIOJIb30BAaHHE
BUJIEOMATEPUATIOB), KAaYECTBEHHbIE pEaKlUUU Ha aubIeruibl (C TUIPOKCHIOM
muammuHcepeopa(l) u runpoxcugom meau(1l)), peakius rumiepruHa ¢ THAPOKCUIOM
meau(Il), xumMuueckre CBOICTBAa pacTBOpa YKCYCHOM KHCIOTBI, B3aMMOJEHCTBUE
pactBopa ritoko3bl ¢ ruapokcuaom Menu(Il), B3aumoaeiicTBre Kkpaxmana ¢ HOJ0M,
pellieHne »HKCIEPUMEHTalIbHBIX 3adad 1o TeMaM «CnupTtel M (EHOJIBI»,
«KapOoHnoBbie KUCIOTHI. CIOXKHBIE 3PUPDHI».

A3oTcoaep:kaniue opraHudeckme coeJMHeHMs.

AMHHBI — OpraHMYecKue MPOM3BOJHbIE aMMuaka. Kiaccudukanus aMuHOB:
aniudaTuyeckue M apoOMAaTHYECKHE; TEePBUYHBIEC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenne moJiekysa, oOumas (opmysia, U30MEpHUsi, HOMEHKIATypa U (PU3HUYECKHE
CBOMCTBAa. XMMUYECKOE CBOMCTBA alM(aTHUeCKMX aMUHOB: OCHOBHBIE CBOWCTBA,
AIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX AMHHOB C a30THUCTOW KHCJIOTOM.
Conu anknaaMMOHHS.

AHUIUH — IPEACTaBUTENb aMUHOB apoMaTrueckoro psija. CTpoeHue aHUIINHA.
B3auMHoe BiMsiHME TpyIlm aroMOB B MoJekyide aHuiauHa. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakunu Ha aHUWIMH. CrocoObl
NOJTlyuyeHUs: U TNpuMeHeHue anudaTudyeckux amuHOB. [lonydyeHue aHuIMHA U3
HUTPOOEH3071a.

Amunokuciotsl. Homenknarypa u uzomepusi. OTaenbHble TPEICTaBUTENN O
AMUHOKUCJIOT: IJIMUUH, alaHuH. @U3NYECKHE CBOMCTBA AMUHOKHCIIOT. XUMUYECKHE
CBOMCTBa aMHUHOKHCIOT KakK aM(pOTEpHBIX OPraHUYECKHX COCAMHEHUN, peakuus
NOJIMKOH/ICHCAllMY, 00pa3oBaHWE MENTUIHOW cBsA3M. buonorumueckoe 3HaueHue
aMUHOKUCHO0T. CUHTE3 ¥ TUPOJIU3 MENTUIOB.

benku kak mnpuponHbie nonumepbl. [lepBuyHasi, BTOpUYHAs W TpETUUYHAs
CTpyKTypa O€nkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB: THJIPOJU3, JEHATypauus,
KaueCTBEHHbBIE PEAKIIUU Ha OEJIKHU.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB M HX IPEBpALICHUIL:
pacTBopeHHe O€NKOB B BOJE, JAeHATypauusl OENKOB IPU HArpeBaHUM, LBETHBIE
peakuuu Ha O€NKM, pELIEHHE OKCIEPUMEHTAJIBHBIX 337ady 10 TeMaM
«A30TcoepKallre OpraHuueckue coequHeHus» u «Pacro3HaBanue OpraHnyecKux
COCAMHEHUID.

BbIcOKOMO/IEKYISIDHBIE COeUHEHMS.

OCHOBHBIE NOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COCIMHEHMI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINU, CPEIHSST MOJIEKYJIIpHas



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISPHBIX COCIUHEHUN —
NOJIMMEPU3ALUS U TTOJTUKOH/ICHCAIIUS.

[Tonmumepubie wmatepuansl. [lmactMacchl  (MOAMATUIICH, TOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPUJ,  TOJUCTUPOJI, TMOJUMETUIMETAKpUIaT, IMOJUKapOOHATHI,
noNMATHIICHTEpedTanaT). Y Tiin3anus 1 nepepadboTka rmiacTuka.

D1acTOMEpHI: HaTypaJbHBIH KayuyK, CUHTETUYECKHUE Kay4yKHu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHna: HaTypasnbHbIe (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpPOH U JIaBCaH).

[Tomumepsbt CIIEIMAIBHOTO Ha3HA4YCHUS (Tedon, KeBJap,
AJIIEKTPONPOBOISIINE MOJIUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yyKOB, pEIICHUE HSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnbie 3amaun.

Haxoxnenune wmomnekymasipHoi ¢GOpMysbl OpPraHMYECKOro COEAMHEHHS 10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIINX B €TI0 COCTAaB, HAXO0XKACHNUE MOJICKYJISIPHOM
(bopMyJIbl OPraHUYECKOr0 COeAMHEHUS 0 Macce (00BEMY) MPOAYKTOB CTOpaHUS, IO
KOJIMYECTBY BemiecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMU W/WIM HCXOTHBIX
BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOH (POpPMYJIBI OPraHMYECKOrO0 BEIECTBAa Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIOCOOOB MOJIyYEHHS, OMpPE/IeTICHUE T0JIU
BBIX0/1a MMPOAYKTA PEAKIIMU OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanmsanust MexnpeaMEeTHBIX CBSI3€ IPU U3YYEHNH OPraHUYECKOW XUMUU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIMOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHSATHUN, TaK W TOHATUM, NPHUHATHIX B OTJACJIBHBIX TMpeaAMETax
€CTECTBEHHO-HAYYHOTO LUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC MIOHATHS: SBJICHHUE, HAYYHbBIN (PaKT, TUIIOTE3A,
TEOpUsi, 3aKOH, aHalM3, CHHTE3, KiIaccuukanus, HaOIIOJCHUE, HW3MEpPEHHE,
HKCIEPUMEHT, MOJEIb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYIa,
SHEPreTUYECKUil ypOBEHb, BEIIECTBO, TeJI0, OOBEM, arperaTHoe COCTOSIHUE
BEIllECTBA, (DU3WYECKUE BEJIMYMHBI, C€IUHUIBI U3MEPEHUS, CKOPOCTh, SHEPIus,
Mmacca.

buonorus: kierka, opraHum3M, 2JKOocHucTeMma, Owuocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(QHBIA U TeTepOTPO(HBIA THUI MHUTAHMS, OpOKEHHE,



doTocuHTE3, IBIXaHWE, OCJNKH, YIJIEBOIbI, JKUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadusi: none3Hble KCKOIaeMbIe, TOTLUIURO.

TexHoyorus: mUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHAIBLHOTO ITHTAHHUS,
MOIOIIIHE CPENICTBA, MaTEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETHUECKIX BOJOKOH.

11 KJIACC

OBILIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

AtoM. CoctaB aTtoMHBIX sAep. XUMUYECKH dneMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAaHTOBBIC YHCJIa. DHEPreTUUECKUE YPOBHU U
noaypoBHHU. ATomHble opOuTtanu. Knaccudukanus XuMuueckux 3J1eMeHTOB (S-, p-,
d-, f-snmementsr). PacmpeneneHue dIEKTPOHOB MO AaTOMHBIM — OpPOUTAISIM.
DneKTpOHHbIE KOHPUTYpAIIM aTOMOB 3JIEMEHTOB MEPBOr0O—4ETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(PUTYpalluh HOHOB.
DIIEKTPOOTPULIATEIIBHOCT.

[Tepunonnueckuii 3axkoH u [lepuoanyeckas cucreMa XUMUYECKUX DJIEMEHTOB
J.N. MenneneeBa. CBsi3b nepuoanueckoro 3akona u llepronnueckoil cuctembl
XAMUYECKUX  DJIEMEHTOB C COBPEMEHHOM TEOpHUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX 2JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTHIX U CJIIOKHBIX BEUIECTB 10 IPYIINAM U IEPUOJaM. 3HAUEHUE TTEPUOIAYECKOTO
3akoHa JI.11. Menneneea.

XuMH4YeCKasi CBS3b. BuUIbl XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTajinyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJIEHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. DHEPrus U JJMHA CBs3U. [10JIpHOCTH, HANPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJIEHTHON cCBsA3U. KparHeie cBs3u. BogopoaHas CBs3b.
MexXMONEeKyYJISIpHbIE B3aUMOICCTBHUSI.

BaneHTHOCT, W BaJIeHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPBI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (HA IPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

[Ipencrapienune 0 KOMIUIEKCHBIX coequHEHUsAX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeiab, JUTraHAbl. 3HAYCHHE KOMIUIEKCHBIX COEJIMHEHUH.
[IonsATHE O KOOPAMHALIMOHHON XUMUHU.

BemecrBa  MONEKYJSIpHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHS.  TUmbl
KPUCTAINIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonarue o nucnepcHsix cucremax. Mctunubele pactBopsl. [IpencraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIMK PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. Haceienusie u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpHcTamoruaparsl.



Knaccuduxanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. TpUBHAIBHBIC
HAa3BAHUSA OTJICJIbHBIX MPEACTABUTEIEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XxuMu4ecKkux peakuuid B HEOPraHMYECKOW M OpPraHMuYeCcKOu
XMMHUHU. 3aKOH COXPAHEHUSI MACChl BEILECTB; 3aKOH COXPAHEHHUSI U MPEBPAILCHUS
SHEPTUM MPU XUMUYECKUX peakiusX. TermnoBbie 3QPEeKThl XUMUUECKUX PEaKIIHil.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XUMHUYECKON peakinu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (haKTOPOB.
['omoreHHbIe U TeTEPOreHHbIe peakiuu. KaTanus u katanms3aTopsl.

OO6patumbie 1 HeOOpaTUMBIE PeakIui. XUMHUeckoe paBHoBecue. KoHncranrta
XUMUYECKOTr0 paBHOBecHs. DaKTOpbI, BIUAIOUIME HA MOJOXKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATypa, JAaBJICHUE U KOHIIEHTPAlMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [larense.

OnekTponuTuueckass gucconuanus. CuiabHble U clla0ble 3JIEKTPOJIUTHI.
Crenenp nuccouuanuu. Cpella BOJIHBIX PAacTBOPOB: KHUCJIOTHAasl, HEWTpasbHasd,
nienoyHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponu3 comeii. Peakiuu
HOHHOTO OOMEHa.

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCIICHHS.
Okucnurenb W BOCCTAHOBUTEINb. I[Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxnelmme OKUCIUTENIM W BOCCTAHOBUTENU. MeETOH 3JIEKTPOHHOrO OasaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUsI BELIECTB WU UX MPEBPAILLICHUIL:
pa3loKeHWe TEepOKCHIa BOJAOPOJAa B NPUCYTCTBUU KaTajauzaTopa, MOJEIU
KPUCTANTUYECKUX PEIIETOK, TPOBEJICHUE PEAKIIU HMOHHOTO OOMEHa, ONpe/IeTeHre
Cpelbl PacTBOPOB C MOMOIIBIO WHIMKATOPOB, W3YUYCHUE BIMSHUS Pa3IUYHBIX
(GbakTOpOB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU M TOJOKEHHE XUMHUYECKOTO
paBHOBECHSI.

Heopranuueckasi xumusi.

[Tonmoxenune HeMetauioB B [lepnoanueckoi cucteMe XMuMHYECKUX 3JIEMEHTOB
JI.. MenneneeBa 1 OCOOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUYECKHUE CBOICTBA
HEMETAJIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIIopoa, cephl, pocdopa u
yIJIEpO/JIa).

Bonopoa. Ilomyuenue, ¢uznueckue M XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJJIlaMU U HEMETaJIJIAaMU, BOCCTAHOBUTEJbHBIE CBOMCTBA. [ mapuasl. TornBHbIE
DJIEMEHTBHI.

lanorensl. Haxoxaenue B mpupoje, cnocoObl MoJydeHus, (huanyeckue u
XAMUYECKUE CBOMCTBA. [ amoreHoBoAopoabl. BaxkHene KUCIOPOIACOIepKaIINe
COEIMHEHMsI TajoreHoB. JlabopaTopHbie ¥ MPOMBIIUICHHBIE CIOCOOBI MOTYYEHUs
rajgoreHos. [IpumeHenue rajoreHoB U UX COCIMHEHUM.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TMOJYYEHUS
Kuciopoaa. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpoa U
030Ha. OKCUBI U IEPOKCHUIBI.

Cepa. Haxoxaenue B TpUPOJE, CHOCOOBI TMONy4YeHUs, (HU3UYECKUE U
xumuuyeckue cpoiictBa. CepoBogopona, cyiabduasl. Oxcua cepwi(IV), okcua
cepri(VI). CepHucTas u cepHasi KUCIOTHI U UX coJid. OCOOEHHOCTU CBOMCTB CEPHOM
KUCHOTHL. [IpuMeHnenune cepsl U €€ COCJUHEHU .

A3zor. HaxoxaeHue B mpupoje, CHocoObl Mody4yeHus, (U3NYECKUEe U
XUMHUYECKUE CBOMCTBA. AMMMAK, HUTpUIbl. OKCUAbl a30Ta. A30TUCTast U a30THAs
KHUCIIOTHI U UX coid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMenenue azora
U €r0 COeIMHEHUI. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxaenue B mpupoje, crnocoObl MOTydeHUs, (HU3NUYECKUE U
xuMuueckue cBoiictBa. Dochunasr u dochun. Oxcunbl dochopa, dhochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopuoie
yA0OpEeHHUSI.

VYriepon, HaxoXIeHHE B NOpUpoAe. AJUIOTPONMHBIE  MOAUQPUKALIUU.
duznyeckue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yriuepona(ll), okcun yriepona(IV), yronpHas kuciora u e
coyii. AKTUBUPOBAHHBIA yrojib, aacopOuus. DyiepeHsl, rpadeH, yriepoaHbie
HAaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEMIECTB, OOPa30BAaHHBIX YTIEPOJIOM, U €ro
COCMHEHHUM.

Kpemnuii. Haxoxaenue B mpupoje, crnocoObl mosyueHus, GuU3udecKue u
xumuueckue cpoiictBa. Oxcua kpemuusi(IV), kpemMHHEBas KHUCIIOTa, CHJIMKATHI.
[IpuMeneHue kpemMHus 1 ero coequHeHuit. CTekso, ero nojiydeHue, BUJIbl CTEKIIA.

[Tomoxenune metamwioB B [lepnoanyeckon CHCTEME XMMHYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJJICKTPOHHBIX O000JO0YEeK aTroMoB MeTauioB. OOmue
dbuzuyeckre CBOMCTBA MeTauioB. [IpuMeHeHHWE MeTauioB B OBITY U TEXHHKE.
CrutaBbl METAJLIOB.

DNEeKTPOXUMHUYCCKUN psAl  HanpspKeHud MetamioB. OOmme  cmocoOb

MOy YCHHU S METAJLJIOB: TUAPOMETAILTYPIHUS, MIAPOMETAITYPIrus,
anekTpoMeramutyprus. [lonsrtue o xoppo3un MeramioB. CrocoObl 3amuThl OT
KOPPO3UHU.

O6mast xapakrepuctuka MetamuioB [A-rpymnmel Ilepuogmdeckoit cuctembl
XUMUYECKUX 37eMeHToB. Hatpuil u kanuii: nonydyenue, GU3N4ecKue 1 XUMHYECKHUE
CBONCTBA, IPUMEHEHHE NMPOCTHIX BEUIECTB U UX COCAUHEHNM.

O6mrast xapakrepuctuka metaioB I[A-rpynmsr [lepuonnueckoid cuctembl
XUMUYECKUX JJIEMEHTOB. Maruuii M KalbLiMii: ToJlydeHue, (U3HUecKue u
XUMHYECKHE CBOWCTBA, NPHUMEHEHHWE IMPOCTHIX BEIIECTB M HUX COEAUHEHHIA.
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AIOMHUHMI: TTONTyYeHue, (PU3NUECKUE U XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA M €ro coeAuHeHui. AM@dOoTepHbIe CBOWCTBAa OKCUAA U
TUAPOKCUA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATTFOMUHUS.

OO0mrast xapakTepUCTHKAa MeETAIOB 1oOouHbiX mnoarpymnm  (b-rpymm)
[leproanyeckoi CUCTEMbl XUMHUYECKUX AJIIEMEHTOB.

Pu3NUeCKUEe U XUMUYECKHE CBOKMCTBA XpOMA M €ro coeauHEeHUil. OKCUabl U
ruapokcunsl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarsl U auxpomMatsl, UX
OKHCIIUTENIbHBIE CBOWCTBA. [lonydeHne u npuMeHeHne Xxpoma.

Ou3nyueckne M XUMHYECKHE CBOMCTBA MAapraHila M €ro COEIUHEHHM.
Baxneiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). [lepmanranaT kaausi, ero OKUCIUTENIbHBIE CBONCTBA.

Pu3nuecKue U XMMUYECKHE CBOMCTBA Keje3a U ero coenuHeHui. OKCHUIbI,
ruapokcuabl U conu xenesa(ll) u xeneza(Ill). [Tonydyenue u npuMeHeHue xene3a u
€r0 CILIaBOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MU U €€ coenuHeHun. [lomydenue u
MIPUMEHEHHUE MEU U €€ COCUHEHUI.

[uuk: momyuyeHue, (usmdyeckne W XUMHYECKHE CBOWCTBa. AMpOTEepHbBIE
CBOIMCTBA OKCHJIA Y THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHne
[IUHKA U €r0 COCANHEHUH.

OKCIEpUMEHTAIbHbIE METOJIbl HM3Yy4YE€HHUsI BELIECTB WU UX MPEBPAILCHUI:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHe cepbl, docdopa, Kejae3a, MarHusi B
KHCIIOPOJIE, M3Yy4YEHUE KOJUIeKUMU «MeTaiibl M CIUIaBbD», B3aUMOJIEWCTBUE
HIEJIOYHBIX M IIETOYHO3EMENIbHBIX METAJJIOB C BOJOM (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA M Eje3a C PacTBOPAMH KHCIOT U
1eJI04Yel, KaYeCTBEHHbIE PEaKI[MM Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBI METAaJUIOB, B3aUMOJEHCTBUE THUAPOKCUIOB aTIOMUHUA M LHUHKA C
pacTBOpaMM KHCIIOT M LIENOYEH, PEIIEHNE SKCIIEPUMEHTANBHBIX 33Ja4 10 TEMaM
«T"anorens», «Cepa n e€ coenuHeHUs», «A30T U GHochop U UX COCTUHEHUS,
«MeTasibl TIIaBHBIX MOATPYMI, « MeTaibl MTOOOYHBIX TOATPYIIID.

XuMHUSA U JKU3Hb.

Ponp xuMuun B o0ecniedeHnn yCTOWIMBOTO Pa3BUTHS denoBeuecTBa. [lonsTue
0 HAYYHBIX METOJIaX MO3HAaHMS U METOJI0JIOTUH HAYYHOTO uccieqoBanus. HayuHsie
IPUHIUIBL OPraHU3alMi XUMHYECKOT0 MPOU3BOICTBA. [IpOMBIIIIEHHBIE CTIOCOOBI
NOJIYYEHHS] BaXXHEHIIMX BEIECTB (Ha MpUMEpe MPOM3BOJICTBA aMMHAaKa, CEpHOU
KHUCJIOThI, MeTaHoJa). [IpomblIlieHHbIe CTOCOOBI MOTYYEHUSI METAJIOB U CILJIABOB.
XUMHUYECKOE 3arpsI3HEHNUE OKPYIKAIOLIEN CPEABI U €T0 MOCIeACTBUA. POJIb XUMuUM B
o0ecrieYeHNN dHEPIeTHICCKOM 0€30MacHOCTH.

Xumusi W 310pOBbE 4enoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCII0JIb30BaHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XUMuU B pa3BUTUHN MEULIMHBI.



XuUMUSl TUIIM: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBKkU. Poiib xuMuu B
oOecrieyeHny NUIIeBOil 0€30MMaCHOCTH.

Kocmernueckue u mnapdromepnbie cpenactBa. beitoBas xumus. [IpaBuna
0€301MacHOI0 UCIOIb30BaHUs MPenapaToB OLITOBOM XUMUM B TTOBCETHEBHOM KU3HH.

XUMHUSL B CTPOUTENBCTBE: BAXKHEHUIIINE CTPOUTENbHBIE MaTepuaibl (LIEMEHT,
OeToH).

XuMHs B CeNbCKOM XO03stiiicTBe. Oprannueckiue U MUHEpaIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KPAaCKH, CTEKJIO, KepaMHuKa.
Marepunains! 11 31eKTpoHuKU. Hanorexnonorum.

Pacuérnble 3agaum.

Pacuéter: mMacchl BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIHMYECTBY
BEIIECTBA, MacCe WM 00bEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIMH BEIIECTB, MaCChI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOYKTOB PEAKIIMH, €CITH OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKLUHU, €CIH OTHO
U3 BEIIECTB JaHO B BHUJAE pacTBopa C OINPENeIEHHOM MaccOoBOM JoJieid
PacTBOPEHHOIO BEUIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHILIEHTPALIMU BELIECTBA B
pacTBOpe, J0JIM BBIXOJIa MPOIYKTa PEAKI[UU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHBIE CBA3H.

Peanuzanmss  MeXnpeaMETHbIX  CBsI3ed NpU  HM3yYeHUH OOIed u
HEOPraHWUYECKOW XUMHUH B 11 Kacce OCyIIECTBIISIETCS YEPE3 UCIOJIb30BAHUE KaK
00IIMX €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaK U TOHATHH, MPUHATHIX B OTJEIbHBIX
IpeIMETaxX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIC TTOHSITUS: SBJICHUE, HAYUYHbIA (DAKT, TUIOTE34,
TEOpHsl, 3aKOH, aHAIN3, CHHTE3, KIACCH(PUKAINS, MEPUOJUIHOCTh, HAOIIOJCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJIEIUPOBAHHE.

®u3uka: MaTepusi, MUKPOMUP, MAaKpPOMUD, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIBI, PAIHOAKTUBHOCTb, MOJIEKYJIa, DHEPTE€TUUECKUN YPOBEHB, BEIIECTRO,
Teno, 00BEM, arperaTHOE COCTOSIHUME BEIEeCTBA, WJCalIbHBIM ra3, (uznyeckue
BEJIMYMHBI, €AMHULIBI U3BMEPEHUSI, CKOPOCTh, IHEPTHSI, Macca.

buonorus: knetka, opranmsM, skocucTeMa, ouocdepa, METadoIN3M, MaKpO-
¥ MUKPODJIEMEHTHI, O€JIKH, JKUPHI, YTIIEBObI, HyKJICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BELIECTB M MOTOK YHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIMBO,
pECYpPCHI.

TexHoJIOrusl: XUMHUYECKasi TPOMBIIIJIEHHOCTb, METAJLUIYPIusi, CTPOUTEIbHBIC
MaTrepualbl, CeIbCKOX03UCTBEHHOE MPOM3BOJICTBO, MUILEBAS MPOMBIIIJIEHHOCTb,
dbapmaneBTUYECKas MIPOMBIILJIEHHOCTb, IPOU3BOJICTBO KOCMETUYECKHUX



IIperaparTros, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX Marcpunaiaos, QJICKTpOHHAs
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTI'NH.



[INTAHAPYEMBIE PE3VJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHNHA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cootBeTcTBUM € CHCTEMHO-ACSATEILHOCTHBIM MOJIXOJOM B CTPYKType
JMYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHUsS BBIJCIEHBI CIEAYIOIIME COCTABIISIIONIME: OCO3HAHUE
00YyYaIOIMMMUCA POCCUICKOM TPAKIAHCKONW HACHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOIPEIEIICHUIO; HATUYUE MOTUBALIUN K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMUd W HOpPMaMHU I[IOBEJCHUSA;, HaJIU4Yue
MIPaBOCO3HAHUS, IKOJIOTMUYECKON KYJbTYPhI; CIIOCOOHOCTh CTAaBUTh 11€JIM U CTPOUTH
YKU3HEHHBIE TITaHBI.

JInyHOCTHBIE peE3yibTaThl OCBOEHUA NpeAMETa «XHUMHS» OTPAKAOT
c(hOPMUPOBAHHOCTh OIBITA IMO3HABATEIILHOM M MPAKTHUUECKON JeATEeITbHOCTU
oOyyJaronuxcs B MpoLEecce pean3ai 00pa3oBaTeIbHON JEATETbHOCTH.

JInyHOCTHBIE pe3yabTaThl OCBOEHUS NpeAMeTa «XHUMHUS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OTBITA I[IO3HABATEIILBHOW W MPAKTUYECKON JESTEIHHOCTU
oOyyJaronuxcsi B Mpoliecce peanu3aiuy o0pa3oBaTeIbHON AESITENbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIUTAHUS:

OCO3HaHMS 00YUYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBKCHHS K 3aKOHY U MIPABOIOPSIKY;

NpEACTaBICHUS O COIMAIBHBIX HOpPMax W MpaBUIaX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHURE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOU AESATETbHOCTH IIPU CO3/IaHUH YUEOHBIX
IIPOEKTOB, PEIICHUN YUeOHBIX U MO3HABATEIBHBIX 32/1a4, BBIMOJTHEHUU XUMUYECKHUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHUsI, JIOTUKY W
apTyMEHTBI IPYTUX MPU aHAIN3E PA3TMIHBIX BUIOB YICOHOU ACATEIBHOCTH;

2) NATPHOTHYECKOT0 BOCITUTAHMS

LEHHOCTHOTO OTHOILIECHHS K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OT€YECTBECHHON XMMUM,;

YBaXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTHM TEOPUH W MPAKTHYECKOTO
NPUIOKEHUSI XUMHUM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pe3yjbTaT
JUIMTEIbHBIX ~ HAOJNIOACHUM, KpPOIMOTIUBBIX  JIKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYyJa YYEHBIX U NPAKTUKOB;



WHTEpECa ¥ MO3HABATEIIbHBIX MOTHUBOB B TIOJIYYCHHH U ITOCIICIYIONIEM aHAIIA3E
uHGOPMAITIH O TIEPEAOBHIX TOCTHKCHUSIX COBPEMEHHON OTCUECTBEHHON XM,

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOTO CO3HAHMS, STHIECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMU,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPaIbHO-HPABCTBECHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE IMOBEICHHUE M IOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS TIOCIIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NMOHMMAHMS I1IEHHOCTEW 3/I0poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (pU3MUYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHrs TpaBuil O€30MacHOro OOpallleHusi C BEHIECTBAMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOU JAEATEIHHOCTH;

MOHWUMaHUS IIEHHOCTH TIPAaBWJI WHIWBHIYAJIbHOTO M  KOJJICKTHBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOKAIOMINX 370POBBIO U KU3HHU JIFOICH;

OCO3HAHUS TOCIEJACTBUNA W HEMPHUATUS BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS
QJIKOTOJISI, HAPKOTHUKOB, KYPEHUS);

S) Tpy10BOI0 BOCIIMTAHUS:

KOMMYHUKATHBHOM  KOMIIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NEATENHHOCTH, OOINECTBEHHO IIOJIC3HOH, TBOPYECKOW W  JPYruX BHUAAX
NESTELHOCTH;

YCTAaHOBKM HAa AaKTHBHOE YYacTHE B PEIICHHM MPAKTUYSCKUX 3aaad
COIMAJIbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpEca K MPAKTUIECKOMY M3YUYEHHUIO MPOPECCUil pa3IudHOro pojia, B TOM
YHCJIC HA OCHOBE MPUMEHCHHUSI MPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYyAYy, JIOIIM TpyJa W pe3yJbTaTaM TPYAOBOW NESITCIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAIHHON TpPaECKTOPUU
oOpazoBanmsi, Oyaymied Mpodeccuu W peann3alid COOCTBEHHBIX JKU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) PK0JI0rH4eCcKOro BOCIMTAHNA:

IKOJIOTHYECKHU IE€JIECO00PA3HOTO OTHOIIEHUS K MPHUPOAE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUS TJIOOAIBHOTO XapakTepa HKOJOTHYECKUX NPOoOJIeM, BIHMSHUS
HKOHOMHYECKHUX MPOIECCOB Ha COCTOSTHUE MPUPOAHON U COLIMAIBHON CPEJIbl;



OCO3HaHUS HEOOXOJMMOCTH HCMOJIb30BAHMUS JOCTHXKEHHM XUMUU s
penIeHus BOPOCOB PALlMOHAIBHOIO IIPUPOAOTIOIb30BaAHNS;

AKTHUBHOTO HENPUATUSA JECHCTBHUM, NPHUHOCAIIMUX Bpel OKPY>KAIOLIECH
OPUPOAHON cpefie, YMEHHsI MPOrHO3UPOBATH HEOJArONPHUSATHBIE 3KOJIOTMYECKUE
IIOCJIEACTBUSA NPEANIPUHUMAEMBIX TEUCTBUI U NTPEAOTBPALIATh UX;

HAJIM4YXS Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHHS, SKOJIOTHYECKON KYJIbTYPBI,
OIbITa NEeATENbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMM B I[O3HABATEIIbHOM, KOMMYHUKAaTUBHONW U COLUAIBHOMN
IPAKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTUHU
xemohoouu;

7) 1eHHOCTH HAYYHOTI'0 O3HAHMS

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
Y OOLIECTBEHHOMN MPaKTUKU;

NOHUMAaHUS CHEeUU(PUKA XUMHUM Kak HayKH, OCO3HAHHS €€ poJlu B
(GopMUPOBaHHUU PAIMOHATIBHOIO HAYYHOTO MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO
IpEJCTaBICHUs 00 OKpYy’KarollleM MHpEe Kak O €IMHCTBE NMPUPOIbl U UEIOBEKa, B
MO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpoOJieM COXpaHEHUs
IIPUPOITHOTO PaBHOBECHS,

yOeXKIEHHOCTM B 0OCOOOW 3HAYMMOCTH XHMHMHM JJI1 COBPEMEHHOMU
LUMBUJIM3ALMN: B €€ TYMaHUCTHYECKOW HAITPaBIECHHOCTH U BaKHOM POJIN B CO3/IaHUN
HOBOM 0a3bl MaTepHAIbHOW KyJIbTYpbl, B PEIICHUU TJI00aTBHBIX MPOOIEeM
YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA — ChIPbEBOM, SHEPrETUUYECKOW, TUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHM MEAMUIMHBI, OOECIEUYEHHH YCIOBUMI
YCIEIIHOTO TPY/Ia U SKOJIOTHYECKH KOM(MOPTHOM KU3HU KaXA0T0 4jieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TOHMMAaHUsA CYIIHOCTH METOJOB
NO3HAHUs, WCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIIOJIb30BaTh
NOJTyyaeMble 3HaHUA Ui aHAIU3a U OOBSICHEHUS SIBICHUN OKpY’KaroIIero Mupa u
POUCXOMSIINX B HEM U3MEHEHHM, YMEHHUS JIeJlaTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX (DAKTOB M UMEIOLIUXCS JAHHBIX C LEIbIO MOJyYEeHHSI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XWMUYECKHE 3HAHUS IJid
pelieHus npo0yieM B PEaIbHbIX )KU3HEHHBIX CUTYALINAX;

MHTEpECa K ITO3HAHUIO, UCCIIEA0BATEIBbCKON JESTEIBHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTH K  HENPEpPhIBHOMY  O0pa3oBaHUIO U
caM00Opa30BaHUI0, K AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHMA 1O XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpEca K OCOOCHHOCTAM TpyJa B pasiWyHBIX cepax MmpodecCHoHATbHON
NESATEIIBHOCTH.



METANIPEIMETHBIE PE3YJIbTATbDI

MertanpeameTHble pe3ybTaThl OCBOCHHS MPOrpPaMMbl IO XMMUU Ha YPOBHE
cpemHero o01ero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIS (GopMHpOBaHUS  MHPOBO33PEHHUS  OOYyYaIOIIHUXCS
MEXIMCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIeHaAYyYHbIe MOHSITHS, OTpa)aroIiue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEHU(PHUKY METOIOB IO3HAHUA,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, PHEPTHs, SBJICHHE,
IPOIECC, CUCTEMa, HAYyYHBIA (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCcCeA0BaHue, HAOIIOACHUE, U3MEPEHHE, SIKCIIEPUMEHT U IpYyTHUE);

yHHUBEpCaJibHble yueOHbIE NEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIE), o0ecreynBaroIue dbopmupoBaHue (GyHKIHOHATBHOM
IPAaMOTHOCTH M COLMATIbHON KOMIETEHIIMU O0yYarOIINXCs;
CIOCOOHOCTh oOyyaromuxcs UCIOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS W YHHBEPCAIbHBIC YUCOHBIC
JICUCTBUS B IO3HABATEIBHON M COIMANIBHOM MTPAKTHUKE.

MertanpeaMeTHble pPe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICHCTBHUSIMH.

Ilo3HaBaTe/IbHbIC YHMBEpPCAJIbHbIC YYeOHbIe JeHCTBUSA

1) 6a3oBbIe JJoruUecKue AeiicTBHS:

CaMOCTOATENLHO  (OPMYJIMPOBATh W AKTyaJIH3UpoOBaTh  MpoOiieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh eI JEITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIHTAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BAaTh TMPHU OCBOCHUM 3HAHWN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICIIATh XAPAKTEPHBIE MPHU3HAKHU TMOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIONINE TIOHITHSI JIJIsl OOBSICHEHUS OTJEIBHBIX ()aKTOB U
SIBIICHUI;

BBHIOMpaTh OCHOBAaHUS M KPUTEPUU JJIsd KjIacCU(PUKAIMU BEIIECTB H
XAMHUYECKUX PEAKLINM;

YCTAHABIMBATh IPUYUHHO-CICICTBEHHBIE CBA3U MEXAYy HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXJICHHUS (MHIYKTUBHBIC, JI€IYKTHBHBIE, TIO
aHAJIOTUH), BBISABIIATH 3aKOHOMEPHOCTH U TPOTHBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUS UCIIOIb3YEMBIE B XUMHU CUMBOJIMYECKUE
(3HaKOBBIC) MOJICIIH, PEOOPA30BHIBATE MOCIIBHBIC TIPEICTABICHUS — XUMHYCCKUN
3HaK (CHMBOJI) 2JIEMEHTa, XHMHUYecKas ¢opMmyJsia, ypaBHEHHE XHUMHUYECKOU



peaklMy — MpU PELIEHUWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
IPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE NPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
IPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUN.

2) 0a30BBIE HCCIeN0BaTeIbCKHeE JeliCTBHS:

BJIaJ€Th OCHOBAMHU METOJOB HAYYHOT'O IMO3HAHMUS BEIIECTB MU XUMHUYECKUX
peaKuui;

(GbopMyIMpPOBATH LIENIU U 3314l UCCIEOBaHUS, UCIIOJIb30BATh TOCTABICHHbBIE
U CaMOCTOSATEIbHO C(OPMYJIHPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
NO3HAHMUSI U OCHOBBI JUIsl (POPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPaBUIBLHOCTU
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJCTh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAaHUS M IPOBEIACHUS
YUYEHMUYECKHX HKCIIEPUMEHTOB, COBEpPIICHCTBOBATh YMEHHS HAaOMIOJATh 32 XOJA0M
npolecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTaT, (OopMyIHpOBaTh
00001IEHHS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEJOBAHMUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O MPOJEIIAHHON padoTe;

npuoOpeTaTb OMNbIT YYEHWYECKOM HUCCIEOBATENbCKOW M MPOEKTHOMN
NEeSATENBHOCTH, TMPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEILHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHbIX METOI0B
MO3HAHUS.

3) pa6ora ¢ undopmamueii:

OPUEHTHPOBAThCSI B PA3IMYHBIX MCTOYHMKAX MHQOpManuu (Hay4HO-
NomyJisipHas JUTEpaTypa XUMUYECKOIO COJIEp)KaHMs, CIPaBOYHbIE IOCOOMUS,
pecypcel MHTEpHETa), aHanmM3upoBaTh MH(POPMALUIO PA3IMYHBIX BUAOB U (HOpM
IPEICTABIICHUS, KPUTHYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh U HETPOTUBOPEUYUBOCTb;

(GopMyIupOBaTh 3aMpOChl U MPUMEHATH PA3IUYHBIE METOABI MPU MOUCKE U
orbope wuHbOpMaIMK, HEOOXOAMMOW JJIsi BBIMOJTHEHUS Y4YEOHBIX  3a/a4y
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HMCHOJb30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3IMYHbIX OUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MpEeACTaBICHUS
uHbopMaIuu (cxembl, TpaduKy, AMArPaMMBbI, TAOIUIIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAYUYHBIH SI3bIK B KAUECTBE CPEACTBA IIPU pabOTEe ¢ XUMUYECKOM
uHpoOpMalMel: MPUMEHITh MEXIpEAMETHbIE ((PU3NYECKUE U MATEMaTUYECKUE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIATYPY;

HCITI0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HAITIAJJHOCTH.

KOMMYHI/IKaTI/IBHLIe YHUBEpPCAJIbHLIC y‘leﬁﬂble I[ei/'ICTBﬂﬂi



3aJ1aBaTh BOIIPOCHI 110 CYLIECTBY OOCY>KIaeMOi TEMbI B X0/1€ AUAJIOTa U/UITN
JUCKYCCHUH, BBICKA3bIBATh UJIeU, (DOPMYJIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS MTPEIOKEHHON 3aa4H;

BBICTYIIATh C TPE3CHTAIUCH pe3ybTaTOB IMO3HABATCIBHOW ACATCIBHOCTH,
HOJYYEHHBIX CAMOCTOSITEILHO MJIH COBMECTHO CO CBEPCTHHKAMHU IPHU BBIMOIHEHUH
XUMHUYECKOTO 3KCICPUMEHTA, MPAKTUYECKOW PabOTHI IO MCCICAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, PeaTU3alliid YI4eOHOTO MPOeKTa, U (GOPMYJIUPOBATH BHIBOIBI
10 pe3yjbTaTaM NPOBEACHHBIX HCCIICOBAHHHA MYTEM COTJIACOBAHMS IMO3UIUN B
X0J1e 00CYXICHHUS 1 0OMEHAa MHCHUSIMH.

PerynsiTuBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUS:

CaMOCTOATENFHO IUJIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABaTEIbHYIO
JeSTeNbHOCTh, OMpefenss e€ IleNd W 3aJadd, KOHTPOJIUPOBAaTH W IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBAaTh MpEajaraéMblid ajiroput™m ACHCTBUH mpu
BBIMOJTHEHUH YYE€OHBIX W HCCIIEOBATENLCKUX 3ajad, BbIOMpaTh Haumbosee
3¢ dEeKTUBHBIN CcrMOcO0 HMX penieHus ¢ Y4ETOM TOJyYeHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYCCKUX PEAKITUSX;

OCYIIECTBIISIT CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOAaHAIN3a W
CaMOOILICHKH.

IHNPEIMETHBIE PE3YJIbTATHBI

[IpenMeTHbIe pe3ynabTaThl OCBOCHUS MPOTPAMMBI 110 XUMHUHU Ha YTIIyOJIEHHOM
YpOBHE Ha YPOBHE CpeTHEro 001ero 00pa3oBaHus BKIIOYAIOT CIEUDUISCKHUE IS
y4eOHOro npeaMera « XMMHUs» Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI TIO
OCBOCHHIO, MHTEPIIPETAIIMN U MPEoOpa30BaHUIO 3HAHUM, BHUJIBI JIEATEILHOCTH T10
MOJIYYEHUI0 HOBOT'O 3HAHUSA W TMPUMEHEHUIO 3HAHUM B Pa3IUYHBIX Y4EOHBIX
CUTYaIIMsIX, a TAKXKE B PEATIbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ XuMueu. B
MIPOrpaMMe IO XMMUU MPEAMETHBIE PE3YIbTAThI IPEACTABIEHBI 10 TOJJaM U3yUYCHHUS.

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OpraHuueckas XHUMUS»
OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ W 3HAYCHUH OPTraHWYECKOUN
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B OOECIEYEHUU YCTOWYUBOTO
Pa3BUTHUSI YETIOBEUECTBA B PEIICHUHU MPOOJIEM IKOJOTHUECKOM, SJHEPreTUUeCKON U



NUIIeBON 0€30MaCHOCTH, B Pa3BUTUM MEJMLIMHBI, CO3JIaHUH HOBBIX MAaTE€pUAJOB,
HOBBIX HMCTOYHUKOB DHEPTHH, B oOecrieyeHun PaLMOHAJILHOIO
IPUPOJIONIOIb30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOWIEH KyJIbTYpPHI
4eJI0BeKa, a TAKKE SKOJOTHYECKH 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO
Y IIPUPOJHOM CpeJie;

BJIAJICHUE  CUCTEMOM  XHMHUYECKUMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOINOJIATAIOIINE MMOHATUS — XUMUYECKHUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obonouka aroma, S-, p-, d-aTOMHbBIE OpOUTaAIM, OCHOBHOE M BO30YXIAEHHOE
COCTOSIHUSI aTOMa, THOpUAM3alUsl aTOMHBIX OpOWTaneil, HOH, MOJIEeKya,
BAJICHTHOCTD, JJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (PyHKIMOHATbHAs
Ipylma, paaudKal, CTPYKTypHble (QopMynbl (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHBIE), M30MEPHUS CTPYKTYpHas W MPOCTPAHCTBEHHas (reoMeTpHuyecKas,
ONTHYECKAs), H30MEpbl, TOMOJIOTMYECKHI PsA, TOMOJIOTH, YIJIEBOJOPOJIBI,
KUCJIOPOJ- U a30TCOJAEpKAIIUE OPraHUYECKUE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS; TEOPHUHM, 3aKOHBI
(nepuoanueckuii 3axkoH J[. M. MenneneeBa, Teopusi CTPOCHHUS OPraHHMYECKHUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MaCChl BEMIECTB, 3aKOH COXPAHCHUS
W TpEBpallCHUs OHHEPrud MNpH XUMHUYECKUX PEAKUHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUH, MUPOBO33PEHUECKHE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAHMS NPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKHX SBJIICHUM; PEICTABIECHUS O
MEXaHW3Max XUMHUYECKUX PpEaKUud, TEPMOJAMHAMMYECKHUX M KUHETUYECKHUX
3aKOHOMEPHOCTSX UX MMPOTEKAHMS, O B3aUMHOM BIIMSIHUM aTOMOB M I'PYIII aTOMOB B
MOJIeKyJiaX (MHIYKTUBHBIA U Me30MepHbIi 3¢ dekTsl, opueHtantsl | u Il pona);
(dakToIOrMYEeCKUe CBEJCHHS O CBOMCTBAX, COCTaBe, MOJYyYEHUH U O€30MaCHOM
UCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M MPAKTHUYECKOU
JeSITeIbHOCTH YEJIOBEKa, OOIIUX HAYYHBIX MPUHIUIIAX XUMUYECKOTO IPOU3BOCTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePadOTKH HEPTH);

c(OpPMUPOBAHHOCTh YMEHUI: BBISBISATH XapaKTepHBbIC MPU3HAKU TMOHSITHM,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME IIOHATHS NPH
OIIMCAHUU COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAUHECHUM;

c(hOpMHUPOBAHHOCTH YMEHUIA:

UCIIOJIb30BATh XUMHUYECKYI0 CUMBOJIMKY ISl COCTABJICHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEIETHBIX) (hOPMYJT OpraHUYECKUX
BEILECTB;

COCTaBIISATh YPAaBHEHUS XMMUYECKUX PEAKLUN U PACKPBIBATH UX CYIIHOCTH:
OKMCJIUTEJIbHO-BOCCTAHOBUTEINIBHBIX ~ PEAaKLUUW  IMOCPEACTBOM  COCTABJICHHUS
AJIEKTPOHHOIO 0OanaHca 3TUX peakUuud, peakuuid HMOHHOro oOMeHa MyTEéM
COCTABJICHHUSI X IOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHU;



W3TrOTaBIUBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEHIECTB ISl WIUTIOCTPALIUU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHMI: yCTaHABIMBATh NMPUHAIJIEKHOCTh M3YUYEHHBIX
OpPraHMYECKUX BEIIECTB IO WX COCTaBY M CTPOCHHUIO K OMNPEACIEHHOMY
KJaccy/Tpynne COeIMHEHUM, J[JaBaTh WM Ha3BaHUS IO CHUCTEMaTUYECKOU
HoMmeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS HJISI OTIAEIbHBIX
MPEICTaBUTENIC OPraHUYEeCKUX BEIIECTB (ITHIICH, alleTUJICH, TOJYOJI, TIUIEPHH,
ATUJICHTJIMKOIb, (eHois, dopmanbiAerua, aineraibIeruj, aleToH, MYypaBbHUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, CTEAPUHOBAsI, OJICMHOBASI, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMIUH, aJaHuH, MallbTo3a, QPYKTO3a, aHWJIUH, TUBUHUJ, WU30IMPEH, XJIOPOIPEH,
CTUPOII U IPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHUS OIpPEACNATh BHUJ XHUMHYECKOW CBS3M B
OPraHMYeCKUX COCTUHEHMSIX (KOBAJICHTHasT W HWOHHAs CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh, YMEHHUS TPUMEHSTHh TIOJOXKECHHSI TEOPUU CTPOCHHS
opranunveckux BemectB A. M. bytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTAB, CTPOCHHE, (DU3NUECKUE
U XUMHUYECKHE CBOMCTBA THUMUYHBIX TMPEJICTAaBUTENCH pa3IMYHBIX KJIACCOB
OpraHUYECKUX BEILECTB: aJIKAHOB, [IUKJIOATKAHOB, AJIKEHOB, aJKaJAHUEHOB, aJTIKUHOB,
apOMAaTUYECKUX YTIIEBOJOPOJIOB, CIUPTOB, aJbJACTUIIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, TIPOCTBIX M CIOXHBIX 3(UPOB, XKUPOB, HUTPOCOCIUHEHUM U aMUHOB,
aMUHOKHCJIOT, O€JKOB, YrieBOJOB (MOHO-, Ju- H  MOJUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYH0  CBS3b  MEXKJY HHUMH  YPaBHCHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIUHd C UCIOIb30BAHUEM CTPYKTYPHBIX
opmyur;

c(hOpPMUPOBAHHOCTh YMEHHUS TOJATBEPXKJIATh HA KOHKPETHBIX IpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CITIOCOOHOCTH OPraHUYECKUX COCTUHEHUHN OT
KPaTHOCTH U THUIMA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTI'O BJIUSIHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHHUKHU YTJIEBOIOPOIHOTO
CIpbs (HeDTh, MPUPOJIHBIN ra3, Yroiib), CIIOCOObI €To nepepadboTKU U MPAKTUIECKOe
pUMEHEHUE TPOYKTOB MepepadOTKu;

c(hOpMUPOBAHHOCTh BJIAJICHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
MEeTOJaxX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUHU, MOJICIIUPOBAHUM, IKCIIEPUMEHTE
(pealbHOM M MBICIIECHHOM) U YMEHHS IPUMEHATH 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHATh OCHOBHBIE OTEPALIUUA MBICIUTEIbHON
NEATeIbHOCTY — aHaJu3 W CHUHTE3, CpaBHEHHE, 0000IIeHuE,



CHUCTEeMAaTHU3alINI0, BBISABICHUE MPUUYUHHO-CICACTBEHHBIX CBSI3€U — JUISI U3YUYEHUS
CBOWCTB BELIECTB U XUMUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUU: BBISBJISATH B3aUMOCBSI3b XMMUYECKUX 3HAHHUU C
MOHSATUSIMU U TIPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX IMPEIMETOB IS
0oJiee OCO3HAaHHOTO TMOHUMAHUSI CYIIHOCTHM MATEPUAIBHOTO €IUHCTBA MHpA,
UCIIOJIb30BaTh CHCTEMHBIC 3HAHUS IO OPTaHWYECKONW XUMHUU ISl OOBSICHEHHS W
IIPOTHO3UPOBAHUS SIBJICHUHN, UMCIOIIUX €CTECTBEHHO-HAYUHYIO MPUPO/TY;

c(hOpMUPOBAHHOCTh YMEHU: TPOBOAUTH PACUETHI 10 XUMUUECKUM (HopMyiam
U YpaBHEHUSIM XUMUYECKUX PEAKIMN C HCMOJb30BaHUEM (DU3NUYECKUX BEIMUYUH
(macca, 0oOBEM ra3oB, KOJHMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKICHHUIO XUMHUYECKON (HOpMYIIbI
BCILIECTBA 1O M3BECTHBIM MACCOBBIM JOJIIM XHMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CrOpaHusi, INIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAIM3UPOBATH U OLICHUBATH C
MO3HUIMK  DKOJOTMYECKOH  O€30IacHOCTH  TOCICACTBUS ~ OBITOBOH MW
MIPOM3BOJICTBEHHOM JIEITEIIBHOCTH YeJIOBEKA, CBSI3aHHOM C MepepabOTKOM BEIECTB,
UCIIOJIb30BATh MOJTYUYEHHBIC 3HAHUS JIJISl IPUHATHS TPAMOTHBIX PEIIeHUN TPOo0JIeM B
CUTYaIIUsX, CBSI3aHHBIX C XUMUCH;

c(hOpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITEIBHO IUIAHUPOBATH U MPOBOJIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYEHHE U U3YUYECHHE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE pEAKUUU VYIIJIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHCJIOPOJICOJICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTATBHBIX
3a/lad MO pACMO3HABAHUIO OPTraHMYECKUX BEIHIECTB) C COOJIIOJACHUEM MpPaBUI
Oe3omacHOro oOpamieHusi ¢ BellecTBaMU M J1A0OPATOpPHBIM OOOpPYJOBaHUEM,
dbopMyIMpOBaTh TIEh HWCCJICAOBAaHMS, NPEICTABIATH B pasIuyHON (dopme
pe3yJbTaThl SKCIEPUMEHTA, AaHAJTM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

coOJIroAaTh MpaBUjIa SKOJOTHYECKH 11€JIECO00PA3HOr0 MOBEICHUS B OBITY U
TPYAOBOU JEATEILHOCTH B ILEJSIX COXPAHEHHUS CBOETO 3/I0POBbS, OKpYKarouen
MIPUPOJTHOM CPElIbl U JOCTHXKEHHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO JEHCTBHS HAa YKUBBIE OpPraHU3MBbI
OTPEICIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAas cMbIch rokazatens [1/1K;

aHAJM3UPOBATh 11€J€CO00PA3HOCTh MPUMEHEHUS] OPraHWYECKHX BEIIECTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBISATh IICJICHANPABICHHBIN TTOUCK
XUMUYECKON nH(MOPMAIH B PA3IMYHBIX UCTOYHHUKAX (HAy4YHasl U y4eOHO-HAydHAS
JuTepaTypa, cpeacTBa MaccoBoi nHpopmanmu, UHTEpHET U Apyrue), KPUTHIECKH
aHAJIM3UPOBATH XUMHUUECKYI0 HH(OpMaIHio, mepepadaThiBaTh €€ U UCIOJIH30BaTh B
COOTBETCTBHHU C MOCTABJICHHON yueOHOMU 3a1aueil.



11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHMSI Kypca «OOIas M HeopraHudeckas
XUMUSD» OTPaXkKakoT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O MaTepuUaIbHOM EIWHCTBE MHUPA,
3aKOHOMEPHOCTSX U IT03HABAEMOCTH SIBJICHUW IPUPOJbL, O MECTE U 3HAYCHUU XUMUU
B CUCTEME E€CTECTBEHHBIX HAYK U €€ poJik B 00€CTI€UeHUH YCTOMYUBOTO Pa3BUTHS, B
penieHuu mpobJieM PKOJOTUUECKOM, SHEPIeTUYECKON U MUIIEBON 0€30TIaCHOCTH, B
Pa3BUTUU MEAULIUHBI, CO3/JaHUN HOBBIX MAaT€pHUAIOB, HOBBIX UICTOYHUKOB 3HEPTHH,
B oOecleueHnr paroOHaIBLHOTO TPUPOAOIONB30BaHUA, B (OPMHPOBAHUU
MHUPOBO33PEHUS M OO0IIel KyJIbTYphl 4YEJNOBEKAa, a TaKke SKOJOTMYEeCKU
000CHOBAaHHOTO OTHOIIEHUS! K CBOEMY 3/I0POBBIO U IIPUPOTHOMN CPEIE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHUX  3HAHUH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArarOIIME MOHATUS — XUMUUYECKHUM SJIEMEHT, aTOM, JIPO aTOMAa, U30TOIIHI,
AJIEKTpOHHAss 000J0Yka aroma, S-, p-, d-aTOMHbBIE OpOUTANHM, OCHOBHOE H
BO30Y)XJIEHHOE COCTOSIHMSI aTOoMa, TUOpHUau3alusi aTOMHBIX opOuTaned, WOH,
MOJIEKYJa, BAJIEHTHOCTb, JJEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYecKasi CBs3b (KOBWJICHTHas, WOHHAs, MeTaJUIM4YecKas, BOJIOPOJHAs),
KPUCTAJUIMYECKass PEIIETKAa, XUMHUYECKash PEakuus, pacTBOP, DJIEKTPOIUTHI,
HEJJICKTPOJIUTHI, DJIEKTPOJUTHYECKAS JHCCOLUMALMUSA, CTEIEeHb JIHUCCOLMALNH,
BOJOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTENb, TEIJIOBOM AhPeKT
XUMHYECKOW PEaAKIINH, CKOPOCTh XUMHUYECKOU PEaKIINM, XUMUUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AIEKTPOJUTHYECKON HUCCOLMAINU, TMEPUOAUICCKUM
3akoH /.M. MenzaeneeBa, 3aKOH COXpaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHHUS U
MPEBPALICHUS SHEPTUU NPU XUMHUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH ACHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHH, MUPOBO33PEHUECKHUE 3HAHUS, JIE)KAIME B OCHOBE IOHUMAHUS TPUUYUHHOCTHU
Y CUCTEMHOCTH XUMHUUYECKHUX SBJICHUI; COBPEMEHHBIC MPEACTABICHUS O CTPOEHUH
BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM W HAJIMOJIEKYJISPHOM YPOBHSIX;
IIPEJCTABJICHUS] O MEXaHU3MaxX XUMHYECKMX pEaKIUd, TEPMOJMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX NPOTEKAaHUS, O XMMUYECKOM PABHOBECHH,
pacTBOpax MU JUCIEPCHBIX cHCTeMaX; (PaKTOJIOTHYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM MCIOJIb30BAHUM BAKHEHUIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY W MPAKTHYECKOW ACATEIBPHOCTH YEIOBEKa, OOIMMX HAYYHBIX
IIPUHIIMIIAX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh, YMEHUH: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSATHUH,
YCTaHaBJIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME IMOHATUS MPU
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPALLCHUN;



c(hOpPMHUPOBAHHOCTh YMEHHSI HCIIOJB30BaTh XUMHUUYECKYIO CHUMBOJIMKY JUIs
coctaBieHus (HOPMYJ BEIMIECTB ¥  yPaBHCHUH  XUMHYECKUX  PEAKIUH,
cucremarnieckyro HoMeHkIaTypy (IUPAC) u TpuBHUaiibHbIE HA3BAHUS OTAEIBHBIX
BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI OTIPEICTISATh BAJICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIUHEHHMSX, BUJ XUMUYECKOW CBS3M (KOBAJEHTHAas,
WOHHAsA, METa/UInuecKas, BOJIOPOJHAsS), THUI KPUCTAUIMYECKON pPEmIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSICHSATH 3aBUCUMOCTb CBOMCTB BEILIECTB OT
BUJIAa XWUMHYECKOW CBSI3M W THUNA KPUCTAUIMYECKOW PEMIETKH, OOMEHHBIN W
JIOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KIacCU(PUIIUPOBAThH: HEOPTaHUYECKHUE BEIECTBA
M0 UX COCTaBY, XUMHUECKHE PEAKIIUU 10 Pa3TUYHBIM MpHU3HAKaM (YUCITY U COCTaBY
pearupyroImx BeEIIECTB, TEIUIOBOMY 3(P(dEKTy peakiuu, U3MEHEHUIO CTENeHEel
OKHCJICHUSI JJIEMEHTOB, OOpPaTUMOCTH, YYacCTHIO KaTalu3aTopa W JpYyTHE);
CaMOCTOATENIbHO BBIOMpPATh OCHOBAHMS M KPUTEPUU I  Kiaccuukanuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBHIBATH CMBICT MEPUOJANUECKOTO 3aKoHa /JI.
W. MenaeneeBa u J1€eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUIYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKITNU;

c(OPMHUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh DJIIEKTPOHHOE CTPOEHHUE
aTOMOB M MOHOB XHMMHUYECKHUX DJJIEMEHTOB MEPBOrO—YETBEPTOrO IMEPHUOJIOB
[Tepuonnueckor  cucrembl  J[.MI.  MengeneeBa,  HUCHONB3ysl  MOHSTHUA
«QHEPreTUYECKUE YPOBHU», «IHEPrETUUYECKHE MOMYPOBHU», «S-, p-, d-aTOMHBIE
opOuTanu», «OCHOBHOE M BO30YXKJAEHHOE JHEPreTHUECKHUE COCTOSIHUSI aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coeqMHeHMH 1o nepuonam u rpynmnam Ilepumommueckon cucremsr JI. .
MeHneneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOECHUS UX
AJIIEKTPOHHBIX 000JI0YEK;

c(OPMHUPOBAHHOCTh, YMEHHI: XapakTEpPU30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KIJIACCOB,  IOATBEPXKAATh
CyLIECTBOBAHUE T'E€HETHYECKOM CBS3M MEXAY HEOPraHMYECKMMM BEIIECTBAMU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

c(hOpPMUPOBAHHOCTh yYMEHHUSI  PACKPbIBATh CYHIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEaKIMil MOCPEJACTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca
ITUX PEAKIMH; peaKIuil MOHHOTO OOMEHa IMyTEM COCTaBIICHUS WX TOJHBIX W
COKpAaIlllEHHBIX  HWOHHBIX  yPaBHECHWH;  pe€akUuil  TUAPOJIM3A;  pEaKIUl
KOMILIEKCOOOpa3oBaHus (Ha MpUMEPE TUIPOKCOKOMIUICKCOB IIMHKA U aJTFOMUHUS);



c(hOpPMUPOBAHHOCTh yMEHHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XAMHUYECKUX PEAKIUN C Y4ETOM HUX IHEPreTUYECKHUX XAPAKTEPUCTHUK, XapakTep
VU3MEHEHUS CKOPOCTHM XHMHYECKOM pEaKkUUu B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTopoB, a TaK)Ke XapakTep CMENICHUS] XUMUYECKOT'O0 PaBHOBECHSI IO BIHSIHUEM
BHeIIHUX Bo3AeicTBuil (mpunuun Jle Hlarense);

c(OPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb XHWMHUYECKHE PEaAKIUH,
JIeXKaIIUEe B OCHOBE MPOMBIIIJICHHOTO TOJIYyYE€HUS CEPHOM KHCIOTHI, aMMHaKa,
o0IIMe Hay4yHble TMPUHIIMIBI XUMUYECKHX MPOU3BOJACTB; IE€JIECOO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH W B OBITY C TOYKHU
3pEHUSI COOTHOLLEHUS PUCK-TT0JIb3a;

c(OpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHMM O MeToAax Hay4YHOTO
MO3HAHUS SBJICHUW MpPUPOABI — HAONIOJACHUE, H3MEpPEHUEe, MOJIeIUPOBaHUE,
HKCIEPUMEHT (peabHbI U MBICIICHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax,
YMEHUSI IPUMEHSATh 3T 3HAHUS MPU SKCIEPUMEHTAJIBHOM HUCCIEAOBAHUHU BELIECTB
U s OOBSICHEHUS XHMHYECKUX SBJIICHHUM, HWMEIOIIUX MECTO B MPUPOJE,
MPAKTUYECKOM AEATEIbHOCTH YEIOBEKA U B TIOBCETHEBHOM )KU3HH;

c(hOpPMHUPOBAHHOCTh YMEHHS BBISABIISITH B3AaUMOCBS3b XMMHUUYECKUX 3HAHUM C
MOHATUSMU U TIPEJICTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JJIs
0oJiee 0CO3HAaHHOTO TOHUMAaHUSI MATEPUATBLHOTO €IMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHUS TPOBOJIUTH PACUYETHI: C HCIOJIH30BAHUEM
MOHSATUM «MaccoBasi J10Js1 BEUIECTBA B PACTBOPE» U «MOJIAPHASI KOHIEHTPALUD?;
Macchl BelIecTBa WK 00bEMa rasa Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Ui 00BEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
pEaKlnUK; 3HAYEHUS BOJOPOJHOIO IMOKAa3aTeNss PaCTBOPOB KHUCJIOT M IIEJIOYEH C
W3BECTHOW CTENEHBIO MCCOIMAINK;, Macchl (00bEMa, KOIMYECTBA BEIECTBA)
MPOAYKTA PEAKLMH, €CIAU OAHO M3 MCXOJHBIX BEUIECTB JaHO B BUJIE PacTBOpa C
OTPEICIEHHOM MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(MMeeT mpuMecH); A0JIM BbIX0/1a MPOIYKTa PeakIuu; 00bEMHBIX OTHOILICHUI Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIHHO IUIAHUPOBATH W TMPOBOJUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEACHHE  peakiuidi  HOHHOro  OOMeHa,
IIOATBEPKICHNE KAYECTBEHHOIO COCTAaBa HEOPTAHUYECKUX BEILIECTB, OIPEICICHUE
cpedbl pacTBOPOB BEIIECTB C IMOMOLIBIO HMHAUKATOPOB, HW3YUYECHHE BIIUSHUS
pa3MuHbIX  (PAKTOPOB HA  CKOPOCTh XHMHUYECKOW  pEaKIUHU, pPEIICHUue
AKCIEPUMEHTANbHBIX 3afad 1o TemaM «Metamwiby u «Hemeramnsy) ¢
coOmro/IeHreM MpaBuil 0€30MacHOTO OOpaIeHHs! ¢ BEIIECTBAMH M JIa0OPaTOPHBIM
o0opyaoBaHueM, GOpMYJIHPOBATH 1IEJIb UCCIEAOBAHMS, IPEACTABISITH B PA3IMYHOM
dbopme pe3yabTaThl SKCIEPUMEHTA, aHATM3UPOBATH U OLIEHUBAThH UX JIOCTOBEPHOCTD;



c(hOpMUPOBAHHOCTh YMEHUM: COOJI0/IaTh MpaBUjIa MOJIH30BAHUS XUMHUUECKOMN
nocysoil M 1abopaTopHBIM 00OpyJOBaHWEM, OOpalieHUs C BEIIeCTBAMHU B
COOTBETCTBHUHM C WHCTPYKIIUSIMUA TIO BBITIOJIHEHHIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, HKOJOTMYECKH LEJIeCOO0pa3HOTO TMOBEACHUsI B OBITY W TpPYAOBOU
JEATEIbHOCTH B LEJSX COXPAHEHUS] CBOETO 3J0POBbSI, OKPYKAIOIICH MPUPOIHOMN
Cpenbl W JOCTHXKEHUS €€ YCTOWYMBOTO pa3BUTHA, OCO3HABATH OMNACHOCTH
TOKCUYECKOTO JIEMCTBUS HA JKUBBIC OPraHU3MBI OMPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMmbIch moka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYHIECTBIATH LIE€JICHAMPABICHHBIN TMOUCK
XUMUYECKON nH(MOPMAITNH B PA3TNYHBIX UCTOYHHUKAX (Hay4YHasl U y4eOHO-HaydHAs
JUTEepaTypa, CpeicTBa MaccoBoi nHpopManuu, MHTEpHET U pyrue), KpUTUYECKH
aHAJIM3UPOBATH XUMHUUECKYIO HH(OpMaIHio, mepepadaThiBaTh €€ U UCIOJIH30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoaunuecTBo 4yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB 4 TeM (uudposbie)
Kourposbubie | IIpakTnueckue
n/m NMporpamMmbl Bcero o0pa3oBarte/ibHbIE
padoThbI padoThbI
pecypcsl
Pa3nen 1. TeopeTuueckue 0CHOBbI OPraHN4eCKOH XUMUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHUSI OpraHUYECKUX coequHeHuil A. M 8 brbmmorexa HOK
' P P 8 - https://m.edsoo.ru/d69df650
bytneposa
Hroro no pazneiy 8
Pa3nen 2. YrieBoaopoabl
21 [IpenenbHbIe yrieBOAOPOIbI — AIKAHBIL, 5 bubnmnorexa [OK
’ MKJIOAJIKAHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBogopoIbl: alKEHBI, 14 | bu6muoreka LIOK
' AIKaguEeHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bubmnoreka IIOK
23 A 8
POMATHYCCKHE yIJICBOAOPOAb (apeHbi) https://m.edso0.ru/d69df650
4 [IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB U X 4 bubanorexa [JOK
' nepepaboTka https://m.edsoo.ru/d69df650
but6mmoreka [IOK
2.5 r 4 1
ATOTCHTIPOHIBOILIE YITIEBOAOPOAOB https:/m.eds00.ru/d69df650
Hroro mo paznemny 35
Paznea 3. Kuciopoacoaep:xaniue oprannyeckie coeJMHeHUs!
b K
3.1 Cnuptsl. ®enon 11 1 ubmmorexa HO

https://m.edsoo.ru/d69df650




KapOoHunbHbIE COSMHEHHUS: aTbACTUIBI 1

Bbubnuoreka [JOK
32 keToHbl. Kap6oHOBBIE KUCTOTHI. CIIOKHBIC 21 https://m.eds00.ru/d69df650
a¢upsl. XKups
Bbu6nuoreka [JOK
3:3 YraeRoze! ? https://m.edso0.ru/d69df650
Hroro no pasneny 41
Pa3nen 4. A3oTcoaepxkaniue oprannyeckne coeTuHeHus!
4.1 AMuHBI. AMHHOKHMCIOTEI. benku 12 bubmorexa OK
https://m.edsoo.ru/d69df650
Hroro no pasneny 12
Pasnea S. BeicokoMoJIeKyJ/IsIpHBIE COeIHHEHHUS
5.1 BricokoMoeKyIsipHbIE COSUHECHUS 6 bubmorexa TIOK
' YA A https://m.eds00.ru/d69df650
Hroro no pazneny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoauvecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeEM uudpoBbie
Ne n/n P Konrtpoabnbie | IlpakTnyeckue (mupp )
NMpPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasnen 1. TeopeTnueckue 0OCHOBbI XMMHHU
Ctpoenue atoma. [lepuoanueckuii 3aKkoH
1.1 u [lepuoanueckas cucteMa XuMHYECKUX 9 bubmorexa [OK
' PHOA https:/m.edsoo.ru/2dd57624
anemenToB /1. 1. Meneneena
12 Crpoenue BemectBa. MHOrooopasue 1 | bubnmnoreka [IOK
) BEILICCTB https://m.edsoo.ru/2dd57124
bu6mmoreka [JOK
1.3 X 19 1 3
MMHHCCKHAC peaKitii https://m.edsoo.ru/2dd57{24
Hroro no pazneny 39
Pasnen 2. Heoprannueckasi Xumust
bubmmorexa [JOK
2.1 H 31 1 3
EMETATLIH https:/m.edsoo.ru/2dd57624
b K
2.2 Mertamisl 23 1 2 nommorexa IO
https://m.edsoo.ru/2dd57124
Hroro no pazaeny 54
Pazgen 3. XumMus u :xXu3HbL
11 MeToapl HO3HAHUA B XUMHUH. XUMHUS U 9 bu6mmoreka [IOK
) JKU3Hb https://m.edsoo.ru/2dd57{24
Hroro no pazaeny 9
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102







ITOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne

KoaudecTBO 4acoB

DJIeKTpOHHbIe U (poBbIE

Tema ypoka Kourpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE Ppecypchl
padoThI padoThI
IIpenmMer 1 3HaUE€HUE OPraHUYECKON
1 XHMUH, TIPEICTABICHUE O MHOTOO0pa3uu 1 bubmmorexa LIOK
> 1P ! P https://m.edsoo.ru/3686e6£5
OpraHUYEeCKUX COETMHEHUI
DNEeKTPOHHOE CTPOEHHE aTOMa yTriepoa
) (ocHOBHOE U BO30YXIEHHOE COCTOSIHHS ). 1 bubnuoteka [IOK
BanenTHble BO3MOKHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriepoaa
XHUMHUYECKasi CBSI3b B OPTaHUYECKHUX
3 coeluHeHusAX. MexaHu3Mbl 00pa30BaHUs 1 bu6nuoreka LIOK
KOBQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa https://m.edsoo.ru/8d39f5¢c8
CBA3EH
4 Teopust CTpOeHUsT OPraHUYECKUX 1 bu6mmoreka LIOK
coenuuenuit A. M. bytneposa https://m.edsoo.ru/9e595cb8
Bunbl uzoMmepuu: CTpyKTypHas,
5 IIPOCTPAHCTBEHHAS. JJIEKTPOHHbBIE ] Bbubnuoreka LIOK
3¢ PEKTH B MOJIEKYJIaX OPTaHUIECKUX https://m.edsoo.ru/b0e61661
COETMHEHNN
[IpencraBnenue o kiaccuPpuKaluu 1
p ¢ bubmunorexka [IOK
6 cHUCTeMaTh4YecKasi HOMEHKJIaTypa 1
https://m.edsoo.ru/c212dd21
(IUPAC) oprann4eckux BEIIECTB
7 Knaccudukanms peaxiuii B | bubnuoteka [IOK

OPraHUYEeCKOW XUMHH

https://m.edsoo.ru/ba5706aa




CucreMaTuzanus 1 0000IeHre 3HaHUi

bubmuoreka IJOK

ankeHoB. [IpaBuno MapkoBHHKOBa

8
o TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTHYECKUH psifl, 00111ast
9 dbopmysia, HOMEHKJIATypa U U30MepHs, bu6muoreka LIOK
3JIEKTPOHHOE Y IPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOCHHE MOJIEKYJ
10 DU3UYECKUE U XUMHYECKUE CBOMCTBA bubnuoteka [IOK
AJIKaHOB https://m.edsoo.ru/3137711c
Haxosxienue ajgkaHoB B PUPOJIE.
Bbub6nunoreka [JOK
11 CriocoObI moTy4eHus: ¥ IpUMEHEHHE
https://m.edsoo.ru/259b0a5b
aJIKaHOB
[Muknoankanel: o0mast popmyna,
HOMEHKJIaTypa U U30MepuUs
12 0COOCHHOCTH CTPOCHHS U XI:IMI/ILICCKI/IX bubmmorexa [IOK
N P https:/m.edsoo.ru/156730d2
CBOIICTB, CITIOCOOBI MOJTyYEHUS U
MIPUMECHECHHE
Pemenue pacu€THpIx 3a/1a4 Ha
onpeieNIeHue MOJICKYJIIPHON (OPMYJIBI
13 OpPraHWYECKOT0 BEIIECTBA [0 MaCCOBBIM bubmmorexa [JOK
JOJISIM aTOMOB DJIEMEHTOB, BXOIAIINX B https://m.edsoo.ru/bf84d8eb
ero cocraB. CucTeMaTH3anus U
000011IeHNE 3HAHUH 110 TEME
AJIKEHBI: TOMOJIOTHUECKHUH psiJi, 001ast
dhopmysa, HOMEHKIIATypa, SJIEKTPOHHOE
14 H TIPOCT ;lHCTBeHHOG CT ’OCHI/Ie buGmorexa HOK
pocTp p https://m.edsoo.ru/273b0ale
MosiekyJ1. CTpyKTypHasi ¥ IIUC-TpaHC-
M30MEpHsl ATKEHOB
15 dusnyeckue H XUMHYECKHE CBOMCTBA bu6nmnoreka [IOK

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




Crioco0bl moy4eHus ¥ IpUMEHEHNE

bubmuoreka IJOK

16
aJIKCHOB https://m.edsoo.ru/665dc058
[TpakTuyeckas padora Ne 1 o Teme
" but6mmoreka [JOK
17 [Tonyuenue 3TUnEHA U U3yYEHUE €TI0
¢ https://m.edsoo.ru/0941eed8
CBOICTB
Pewenne pacu€THbIX 3aa4 HA
18 onpeeseHrue MOJICKYISIpHON (PopMyITbI bubmmorexa [OK
pea yAp pMY https://m.edsoo.ru/e9ea9921
OpPraHUYEeCKOro BEIIECTBA
ATnKaueHbl: CONPsHKEHHBIE,
bu6mmnorexa [IOK
19 M30JMPOBAHHbIE, KyMYJIMPOBAHHBIE.
https://m.edsoo.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOT'O CTPOCHUS
20 XUMHYECKHE CBOMCTBA CONMPSIKEHHBIX bu6muoreka LIOK
JIUEHOB https://m.edsoo.ru/e561253d
21 Crioco0blI moty4eHus ¥ IpUMEHEHHE bubnmnoreka [IOK
aJIKaIeHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKUN psifl, 0011as
” ¢dopmyra, HOMEHKJIATypa, SJICKTPOHHOE Bbubnuoreka LIOK
U IIPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/68bbccdc
MOJIeKy, (PU3MYecKre CBOMCTBA
23 XUMHYECKHE CBOKMCTBA AIIKUHOB bubmmorexa [IOK
https://m.edsoo.ru/23493a93
4 KadecTBeHHbIE peakIluu Ha TPONHYIO bubmmnoreka [IOK
CBA3b https://m.edsoo.ru/7b1c48da
75 CriocoOblI MoTy4YeHus ¥ IPUMEHEHNE bubnuoteka [IOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3a1a4: pacd€Thl M0 ypaBHEHHUIO bubmmnoreka [IOK
XUMHUUYECKON peaKIuu https://m.edsoo.ru/5db8e526
27 CucreMaruzanus 1 0000IIeHNE 3HAHNI




10 TEMC

ApeHbI: TOMOJIOTUYECKUH psJ, oO11ast
bopmyra, HOMEHKIaTypa. DIEKTPOHHOE

28 U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY I bubmmorexa [IOK
poctp P y https://m.edsoo.ru/a92a7094
OeH3o0J1a ¥ TOJTyOI1a, UX (PU3NIECKUe
CBONCTBA
29 XUMHUYECKHE CBOMCTBA APEHOB: PEAKIIUU bu6muoreka LIOK
3aMEILICHUS https://m.edsoo.ru/a44alae4
XUMHYECKHE CBOMCTBA apEHOB: PEaKINu
Bbub6nunoreka [JOK
30 IIPUCOEIMHEHMS], OKMCIIEHHE TOMOJIOTOB
https://m.edsoo.ru/ad4alaed
OeH3omna
31 Oco0eHHOCTH XUMUYSCKUX CBOMCTB bubmuorexa [JOK
cruposia https://m.edsoo.ru/d5018a54
Pemenue pacy€THpix 3a1a4 Ha
32 omnpe eﬂelli)ne MOJICKYJISIPHOH (hOpMYJTBI Bubamorexa TIOK
pea yAp pMy https://m.edsoo.ru/53461a2¢c
OpPraHUYEeCKOro BEIECTBA
3 CriocoOpbl MoTyYeHus U TPUMEHEHNE bubnuoteka [IOK
apeHoB https://m.edsoo.ru/6f717d09
34 ['eHeTndeckas CBSI3b MEXIY
Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOOB
Pacuérel o ypaBHEHUSIM XUMUYECKHUX
35 peakuuii. CucteMaTuzamus u
000011IeHrE 3HAHUA 11O TEME
36 [Tpuponnsriii ra3. [lonyTHble HEDTAHBIE
rasbl
37 KaMeHHBI yroJib ¥ MPOAYKTHI €r0 bu6muoreka [IOK
nepepadoTKH https://m.eds00.ru/69b3398b
38 Hedts 1 criocobb! e€ mepepaboTku. bubnuoteka [IOK




[TpumeHeHne MpoIyKTOB epepadoTKN
HedTH

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

I'enernueckas cBsI3b MEKIY

39
Pa3IMYHBIMU KJIaCCaMHU YTJIEBO0POIOB
["anoreHonpou3BOAHbIE YTIEBOIOPOIOB:
P Y P but6moreka [JOK
40 3JIEKTPOHHOE CTPOEHHUE; PEAKLIMU
https://m.edsoo.ru/82b4d759
3aMEIIeHUS TaJloreHa
JleiicTBHE 1IEIOUCH Ha
41 raJIOr€HIPOU3BOIHbIE. B3aumonencTeue
JUTaJIOTEHAIIKAaHOB C MAarHUEM M IIUHKOM
0 Cucremaru3anys ¥ 0000IIICHHE 3HAHUIA bubnnorexa [JOK
1o pasneny "YriaeBoaopob"” https://m.edsoo.ru/20e89{22
43 KonrponsHas pabota o teme bu6nuoreka LIOK
"YrneBoaopobr" https://m.eds00.1u/95¢9¢298
[IpenenbHble OIHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psifl, 001mas popmyra,
44 CTPOEHUE MOJIEK i U30ME 1/1;[(1) e Bubmmorexa TIOK
p Yo PHA, https://m.edsoo.ru/df04cScd
HOMEHKJIATypa, KJIaccu(uKaius,
¢dusnueckue cBoiicTa
45 XHUMHUYECKHE CBOKMCTBA MPEIETbHBIX bubmmoreka [JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoOpbl MoTyYeHus ¥ TPUMEHEHNE bubmmorexa [JOK
OJTHOATOMHBIX CIIUPTOB https://m.edsoo.ru/484100000000000
[TpocTteie 2Gupsl: HOMEHKIATYpA U
47 I/I?i)Me us ((i))C(I))6eHHOCTI/I @H3ZE€CKHX U bubmioreia OK
pH, . https://m.edsoo.ru/c2c788b2
XUMHUYECKHUX CBOMCTB
43 MHoroaroMHbi€ CIUPTHI: Bbubmuoreka LIOK

STUJICHTJIMKOJIb U INTMICPUH, UX

https://m.edsoo.ru/ee4d84aa




¢du3nvecKkre 1 XMUMUYECKHE CBOICTBA

CrniocoObI MoTy4eHus ¥ IpUMEHEHHE

bubmuorexa [JOK

49
MHOI'0aTOMHBIX CIIMPTOB https://m.edsoo.ru/d12e567d
@deHo: CTPOCHHE MOJIEKYJIbI,
. bubnnorexa [JOK
50 ¢dusnueckue cBoiicTBa. TOKCHYHOCTH
https://m.edsoo.ru/2ce72618
(denona
. bubnnoreka [IOK
51 XuMHYECKHE CBOMCTBA (eHoa 1
https://m.edsoo.ru/037ca519
5 CriocoOpbl MoTyueHus ¥ IPUMEHEHNE bubamnoreka [IOK
deHona https://m.edsoo.ru/c77ddf4c
[Tpaktuyeckas pabota Ne 2. Perenue
bu6mmnorexa [IOK
53 AKCTIEPUMEHTAJIBHBIX 33724 110 TEME
" " https://m.edsoo.ru/fd0ced09
CriupThl U HEHOIBI
54 Cuctemaru3zanus 1 000011eHIe 3HAaHUH bu6nuoreka LIOK
10 TeEMe https://m.edsoo.ru/1810cb9b
AJbIeruipl ¥ KETOHBI: SJIEKTPOHHOE
55 CTpOeHUE KapOOHHMILHOM TPYIIIIHI, bubnmnoreka [IOK
TOMOJIOTUYECKHE PSJIbI, 00TIIast https://m.edsoo.ru/b139beaa
dbopMyIia, n3oMepusi 1 HOMEHKJIATypa
56 AnbAeTHB U KETOHBI: (PU3NICCKUE bu6muoreka [IOK
CBOMCTBA; peaKkIuy MPUCOSTUHEHUS https://m.edsoo.ru/c887425¢c
57 Peakumu okucneHs U KaueCTBEHHBIS bubmmoreka [JOK
pEeaKuu aIbIETUI0B U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoObI MOy YSHHSI AJTBJICTHIIOB U bubmmorexa [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NIpe/IeNbHbIC
but6mmoreka [JOK
59 KapOOHOBBIE KHCIIOTHI, 0COOCHHOCTH

CTPOCHUSA UX MOJICKYJI

https://m.edsoo.ru/fecObl13




60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX bu6mmoreka [{JOK
KHCJIOT, MX (PU3WUECKHUE CBOMCTBA https://m.edsoo.ru/700cc87b
61 XUMHYECKUE CBOKMCTBA MPEACIIbHBIX bu6muoreka LIOK
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOMCTB MypaBbUHOMN
but6moreka [JOK
62 KHCIIOTEL. MHOTOOOpa3ue KapOOHOBBIX
https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0eHHOCTH CBOMCTB: HEMIPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
but6moreka [JOK
63 JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
https://m.edsoo.ru/83a08773
kucioT. [IpencraBureny BRICIINX
KapOOHOBBIX KUCIIOT
4 [TonsiTre 0 MPOU3BOIHBIX KAPOOHOBBIX bubnmoreka [IOK
KUCJIOT https://m.edsoo.ru/0d162d9d
65 Crnioco0OblI moTy4YeHus ¥ IPUMEHEHUE bubnuoteka [IOK
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/7c065¢9d
CrnosxHble 3(pUpBI: TOMOJIOTUYECKHUH PsiII,
66 obmas Gopmyia, n3omMepus u bubnmotexa HOK
pMYyJ1a, p https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dusnyeckue i XUMHYECKHE CBOMCTBA bubmmorexa [IOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenne pac4€THbIX 3a1a4: 110
68 YpaBHEHHUIO XUMUUYECKOU peaKkiuu, Ha
oTpeieNIeHre MOJICKYJIISIPHOM (hOpMYJTbI
OpraHHYECKOT0 BEIeCTBa
[Tpaktuyeckas pabota Ne 3. Perenue
butmmoreka [JOK
69 AKCTIEPUMEHTAJIBHBIX 33724 110 TEME

"Kap6oHoBbie kuCI0THI. Cl0XKHbBIE

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




a¢upsr"

Kupsr: crpoenue, pundeckue u

bubmuorexa [JOK

70
XUMHYECKHE CBOMCTBA (TUIPOIH3) https://m.edsoo.ru/al9¢5b98
Oco0EeHHOCTH CBOWCTB JKHUPOB,
Bbub6nunoreka [JOK
71 COZIepIKALIUX OCTATKU HEIIPEACIIBHBIX
https://m.edsoo.ru/b0331922
KUPHBIX KUCIOT. JKUpbI B IpUpoze
MpLia Kak COJIM BBICIIUX KapOOHOBBIX
7 KHUCJIOT, X MoroIee aeicteue. [lonarue bubmnorexa [JOK
0 CUHTETHUYECKUX MOIOLIHX CpelICTBax https://m.edsoo.ru/3c566565
(CMC)
['eneTnueckas cBsi3b YrieBOJA0POJIOB U
73 KHCJIOPOJICOIE mamli]x 0 I‘aHI/IIiIGCKI/IX bubmmorexa [IOK
P P P https://m.edso0.ru/56790¢96
BEIIIECTB
74 Pacuérbl 1o ypaBHEHUSIM XUMUYECKHUX
peakiuit
75 CucreMaru3anus u 00001IeHrEe 3HAHUT bubnuoteka [IOK
10 TeME https://m.edsoo.ru/f8eaf2eb
OO1ast xapakTepUCTUKA YTIIEBOIOB U
76 KJIaCCI/I(I)I/III:aLII/I}Ip FJ'IeBO,Z[ZB (MOHO-, 1 bubmmorexa TIOK
y ’ https://m.edsoo.ru/7a9693al
U TIOJIMCaxapu/ibl)
77 Monocaxapuabl: pu3nuecKre CBONCTBa bubmmorexa [JOK
M HaXOXXICHHUE B IIPUPOAE https://m.edsoo.ru/b4bdda2d
73 IIpuMeHeHue TIII0KO03bI, €€ 3HAaUCHHE B bu6mmoreka [LIOK
YKU3HENIEATENbHOCTU OPraHu3Ma https://m.edsoo.ru/5e61122d
HcaxapHJibl: caxapo3a, MajibTo3a ’
79 JJIIaKTOI%ap Haxox GII{)I/IG 1; IPUPOJIE U Bubmmorexa TIOK
' 4 PHPOA https://m.edsoo.ru/eb0384¢7
MIPUMEHEHHE JUCAXapHJIOB
80 [Tonucaxapuapl: cTpoeHue bubnuoteka [IOK




MaKpOMOJIEKYJI, GU3NYECKUe 1
XUMUYECKHUE CBOMCTBA, TPUMEHEHHUE

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

81 [TonsiTrie 06 UCKYCCTBEHHBIX BOJIOKHAX bubmmorexa LOK
Y https://m.edso0.n/6216e766
Pemenue pacueTHbIx 3a/1a4 Ha
82 on enenegue JTOJIU BBIXOJ1a IPOAYKTa buGmorexa HOK
P pony https://m.edsoo.ru/7fde47ef
pEeaKIMK OT TEOPETUUECKU BO3MOKHOTO
83 CucremaTu3aius 1 00001IeHNe 3SHAHUN bu6mmoreka [HOK
110 pasaeily https://m.edsoo.ru/08d4364c
KonTponbhas pabota no teme
84 "KI/ICJII)O 0;[00):[1:3 JKale OPraHNnYECKHe bubmmorexa [IOK
P " P P https://m.edsoo.ru/42c6678¢
COEJIMHEHUS
AMUHBL: KJ1accuuKanus, CTpOeHUE
85 MOJIEKYJI, 00 a;b dbopmyna TI?SOMC ust bubamorexa LIOK
a1, 00 pMY I, Up ’ https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U PU3uIeCcKe CBOMCTBA
26 XUMHUYECKHE CBOWCTBA alN(haTHUECKUX bu6mmoreka LIOK
aMHUHOB https://m.edsoo.ru/1bc5c¢f80
AHUWJIMH: CTPOCHUE aHWIIMHA,
87 0COOCHHOCTH XUMUYECKUX CBOMCTB Bubnmorexa TIOK
https://m.edsoo.ru/39cd2 1f1
aHWUITHA
28 CriocoObI MoTy4YeHHs ¥ TPUMEHEHUE bu6muoreka [IOK
anupaTHYECKUX aMHUHOB https://m.edsoo.ru/eal38763
AMMHOKHUCIOTBI: HOMEHKJIATypa 1
29 u3zoMepusi, pusnyeckue cBoiicTaa. Bbubmuoreka LIOK
OTtaenbHbBIE TIPEACTABUTENH O https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
9 XHUMHUYECKUE CBOMCTBA aMUHOKHUCIIOT, UX bubmmorexa [JOK

OMOJ0rHYeCKOe 3HaYeHUE aMUHOKHCIIOT.

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




CuHte3 u TUAPOJIN3 TICTITUAOB

91 benku kak npupoaHbIE OJIUMEPDI; bubmuoreka LIOK
CTPYKTYpbI O€JIKOB https://m.edsoo.1u/429e9899
. bu6muoreka LIOK
92 XuMHYeCcKue CBOMCTBA OEIKOB 1
https://m.edsoo.ru/6237306d
A3oTcoepkalie reTepouruKInIecKie
P P but6mmoreka [IOK
93 coenuHeHus. HykiieMHOBBIE KUCIIOTHI:
https://m.edsoo.ru/521d1431
COCTaB, CTPOEHHUE U OMOJIOTHYECKast POJIb
[TpakTuueckas padota Ne 4. Peienue
94 AKCIEPUMEHTAJIbHBIX 3a/a4 110 TEME bubmmnoreka [IOK
"A3oTcoaepKaliue OpraHnuecKue https://m.edsoo.ru/8e3c02d 1
coeuHeHus"
[TpakTrueckas padora Ne 5. Pemenue
95 AKCIEPUMEHTANIbHBIX 3a/a4 110 TEME bubnnoreka [IOK
"Pacrio3HaBaHnE€ OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coequHeHun"
Konrponsnas padora o Teme
96 "A30TCcoIepKalIie OpraHnYeCKUe bubmorexa [IOK
p P https://m.edsoo.ru/ce561bc7
coenuHenus"
OcCHOBHBIE TOHATHUS XUMHUHU
97 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH U butmoreka [JOK
METOJBI UX CUHTE3a —IIOJIMMEPHU3ALIUI U https://m.edsoo.ru/7aa63ebd
TTOJIMKOHICHCAITHSI
08 [Inactmaccel. YTrinszanus u bubnuoteka [IOK
nepepaboTKa MIacTuKa https://m.eds00.ru/82242e0f
99 DJ1acTOMEphI: HaTypaIbHBIN bu6mmoreka [IOK
CHUHTETHUYECKHE KayuyKu. Pe3nna https://m.edsoo.ru/246103ec
100 Boiiokna: HaTypasnbHEIE, bubnuoteka [IOK




HCKYCCTBCHHBIC, CUHTCTHYCCKHUC.
HOJ’II/IMepH CIICHMUaJIbHOI'O Ha3HA4YCHUA

https://m.edsoo.ru/5963a601

[Tpaktuyeckas pabora Ne 6. Pemenue

but6mmoreka [JOK
101 SKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME 1
" " https://m.edsoo.ru/3aebd77a
Pacno3naBaHme macTMacc v BOJIOKOH
O0001IeHrEe ¥ cUcTEMaTU3aUI
but6mmoreka [JOK
102 M3Yy4YEHHOTO MaTepuasa 1o TeMe 1
. https://m.edsoo.ru/6a22ble8
"BbICOKOMOJIEKYJIIPHBIE COEIMHEHUS"
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacon JIEKTPOHHBIE
Ne undpoBbie
i Tema ypoka Beero Kontpoabueie | Ilpakruyeckue 0BpazOBaTETbHbIC
padoThI padoThI pecypest

1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUMA | bubnnoreka [IOK
3neMeHT. M30Tornbl https://m.edsoo.ru/59¢c112ee

) CtpoeHue 31eKTPOHHBIX 000JI04YEK aTOMOB, | bubnuoreka [IOK
KBAHTOBBIE YuCIia https://m.edsoo.ru/b4d9ftfa

3 Krnaccudukanys XuMu4ecKux 3J€MEHTOB (S-, | bub6nuoreka LIOK
p-, d-, f-3memMenTsI) https://m.edsoo.ru/61294af9

4 Pacnipenenenue 351eKTPOHOB 110 ATOMHBIM | bubnnoreka [IOK
opourtasM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(DUTYpaLIK aTOMOB

5 aneMeII{)TOB B OCHOI;II)-ION)II EI BO30YKIEHHOM 1 bubmmorexa LIOK

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

COCTOSTHUH

6 DNeKTPOHHBIC KOH(DHUTYpAITUU HOHOB. | bubnnoreka [IOK
DNEKTPOOTPULIATENBHOCTh https://m.edsoo.ru/a0764b24
ITepuonnueckuii 3akoH u [lepuoanueckas

7 cucTeMa XMMHUYecKux 3nemenToB /. U. | bubmuoteka [IOK
MenpeneeBa, CBA3b C COBPEMEHHOM TeOpUEit https://m.edsoo.ru/16957c01
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB

g XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMH | bubnuoreka [IOK
MPOCTHIX U CIIOXKHBIX BEMIECTB I10 TPYIIIaM U https://m.edsoo.ru/f8468927
nepuojam

9 CucremaTtu3zais u 00001eHNe 3HAHUH 110 1 bubnuoreka [IOK




TEMC

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

Buapr xuMmmnaeckoi ¢Bsa3u. MexaHn3MBbI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.

bu6nmoreka [JOK

10
Bonoponnas cBA3b. MeKXMOIIEKYISPHBIE https://m.edsoo.ru/5a8072af
B3aUMOJENCTBUA
BanenTHOCTb 1 BaJleHTHBIE BO3MOXHOCTH
11 aToMOB. CBS3b MIEKTPOHHON CTPYKTYPbI bubmmorexa [HOK
) p PYKIYP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUIECKUM CTPOCHHUEM
12 [IpencraBiaeHus: 0 KOMIUIEKCHBIX bubmuoreka [IOK
COECIMHEHUAX: COCTAaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemecTBa MOJIEKYJIIPHOTO U
13 HEMOJIEKYJISIPHOTO CTpoeHUs. Turbl bubnmnoreka [IOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
14 [lonsATHE O NUCTIEPCHBIX CUCTEMAX. bubmmoreka [IOK
[IpencraBnenue 0 KOJUIOMIHBIX pacTBOpax https://m.edsoo.ru/da2c70e4
HctunHBIC pacTBOPHI: HACKIIIIEHHBIE U
15 HEHACHIIIICHHBIE, PACTBOPUMOCTD brbmmorexa [OK
P P ' https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatst
16 CriocoObl BBIpaKEHUS! KOHIICHTPALIUU bubnnoreka [IOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemenue 3aga4 ¢ MCNIONB30BaHUEM MTOHATHIA
17 "MaccoBas 4oasg PacTBOPEHHOTO BelrecTna" bubnmorexa [IOK
. P P | ’ https://m.edsoo.ru/785e0ab4
MOJISIpHAST KOHIIEHTPAIIHS
18 Knaccudukanus u HomeHKIaTypa bubnuoreka [IOK
HEOPraHNYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 CucremaTu3anus 1 0000IIeHNE 3HAHUH 110 bubmuoreka [IOK

TEMC

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




KonrtpomnsHast padora o remam "CtpoeHune
aroMma. [lepronnueckunii 3aKOH U

bu6mmorexa [IOK
20 [Tepronnueckas cucTeMa XUMHYECKUX
. https://m.edsoo.ru/70a60aa4
anemeHToB /. 1. Menneneesa", "Ctpoenue
BemiecTBa. MHorooOpasue BemecTs"
Krnaccudukanus XuMHYECKUX pEeaKIui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
21 3aKOH COXpaHEHUS MAacChl BELIECTB; 3aKOH bubmmorexa LIOK
P ’ https://m.edsoo.ru/6335¢dd2
COXpPAHEHHUS U MPEBPALLEHUS SHEPTUU TIPU
XUMUYECKHUX PEAKIHUAX
” TennoBsie 3 PeKThl XUMUUECKUX pEAKLIUH. bubmmoreka [TOK
TepMoxuMuyeckre ypaBHEHUs https://m.edsoo.ru/d1db86da
3 Bpluucnenus 1o ypaBHEHUSAM XUMHUYECKUX bub6numoreka [IOK
pPEAKIUA U TEPMOXUMHUYECKUM YPaBHEHUSIM https://m.edsoo.ru/87b13954
CKOpOoCTh XMMHMUECKOH peakliuy, €€
24 3aBUCHUMOCTD OT Pa3IMYHBIX (PaKTOPOB.
Karanms u xaranuzatopsl
25 ['oMoreHHsbIe U reTEpOreHHBIE peaKIuu
[IpakTrueckas padota Ne 1 mo Teme "BiustHue
bu6mmoreka [IOK
26 pa3IMYHbIX (PaKTOPOB HA CKOPOCTh
. " https://m.edsoo.ru/1facaldl
XUMHUYECKON peaKuu
7 OO6patumbie 1 HEOOpATUMBIE PEAKIIUH. bubnuoreka [IOK
XHUMHUYECKOE paBHOBECHE https://m.edsoo.ru/30952f9b
[IpaxTuyeckas padora Ne 2 o Teme "Bnusiaue
bubmmorexa [JOK
28 pa3IuuHbIX (PAaKTOPOB Ha MOJIOKEHHE
" https://m.edsoo.ru/3bf34e17
XMMHUYECKOTO PABHOBECHUS
29 DnekTponuTrdeckas quccoruaus. CHIbHbIS bubmuorexa [IOK

U cla0ble SJICKTPOJINUTHI. CremncHb

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




JUcCconranmn

Honnoe npoussenenne Boabl. Cpena BOJHBIX

bubmuoreka [IOK

30 opos. Bogopo 1 ITIOKa3aTe H
PacTBOpOB AP oKasaTens (pH) https://m.edso0.ru/3966¢a89
pacTtBopa
31 I'maponus coneit. Peakuuu, nporexaromue B bubmmoreka [TOK
pacTBOpax 3JIEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
IIpaxtrueckast padora Ne 3 mo Teme
32 ")I()HMquCKI/Ie peaK WU B pacTBOpax bubmorexa OK
"p t P P https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
3 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. bubnuoreka [IOK
Bakueime oKUCINTEIN U BOCCTAHOBUTEIN https://m.eds00.ru/56226060
34 Mertoa 3J1IeKTPOHHOTO (37I€KTOHHO-UOHHOTO) bubmmoreka [IOK
Oaianca https://m.edsoo.ru/fb691387
35 DEeKTPOJIN3 PaCTBOPOB H PACILIABOB BEIIECTB bubmorexa OK
POTH3 pacTBopOs 1 p - https:/m.eds00.ru/93fb97d2
36 Permrenue 3ama4 pasianyHBIX TUIIOB bubnmorexa [TOK
A&t p https:/m.eds00.ru/5a859d16
37 Pemenne 3amad pa3anyHBIX TUIIOB bubnmorexa [TOK
atp https://m.edsoo.ru/5afa265d
o CucreMaru3anus 1 0000IIeHNE 3HAHUH 110 bubmuoreka [IOK
teme "XuMudyeckue peakuuu" https://m.edsoo.ru/c161eb85
KonTponbHas pabota o reme "Xumuueckue bubnnoreka [IOK
39 "
peaxkun https://m.edsoo.ru/a8a0a930
[Tonoxenue HemeTannoB B [lepuoanyueckoit
CUCTEME XMMUYECKUX 31eMeHToB /[, U. bubnmnorexa [IOK
40
MeHeneeBa 1 0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. PHU3NUECKHE CBOMCTBA HEMETAIIIOB
41 AmoTponus HeMeTauIoB (Ha IpUMepe bubnnorexa [IOK




KHCIIOpo/1a, cephl, hocdopa u yriepoaa)

https://m.edsoo.ru/ef92c¢91¢c

Bonopon: nonyuenue, pusndeckue u

bubmuoreka [IOK

42
XUMHYECKHE CBOMCTBA. ['napuabl https://m.edsoo.ru/0aa8f613
l"anorensl: HaxXOXKIEHUE B IPUPO/IE, CIIOCOOBI
bubmuoreka [IOK
43 NOJy4YeHHs, PU3NIECKUE U XUMUYECKHE
s https://m.edsoo.ru/4e223795
CBOMCTBa
l'anorenoBonopoasl. Baxkuenme
44 KUCJIOPOACOACPIKAIINE COSTUHECHUS bubmmorexa [IOK
POACOACPIALIIE COCA https://m.edsoo.ru/6b3255e6
raJoreHOB
JlabopaTopHbIe ¥ IPOMBIIIUICHHBIE CIIOCOObI
bu6mmoreka [IOK
45 MIOJTy4YeHUs rajoreHoB. [Ipumenenue
N https://m.edsoo.ru/6971acad
rajJoreHOB M UX COCIMHEHUN
[IpakTuueckas pabora Ne 4. Perienue
46 SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME bubmorexa [OK
" P " https://m.edsoo.ru/8b26fecd
I'anorensr
Kucnopon: maGopatopHsie ¥ TPOMBITIICHHBIE
47 CIOCOOBI TONTy4eHUsI, PU3NUECKHE U bubnuoteka [IOK
xumuyeckue cporictBa. O30H. [Ipumenenune https://m.edsoo.ru/c8abc36a
KHUCJIOPOJIa U 030HA
bu6mmoreka [IOK
48 OKCHIBI U IEPOKCHUIBI
A p A https://m.edsoo.ru/5¢c8816a0
49 Pemenne 3amad pa3anyHBIX TUIIOB bubmorexa LHOK
P https://m.edsoo.ru/2b6d8b4b
Cepa: HaXOXKJCHHE B IIPUPOJIC, CIIOCOOBI
50 HOJI': YEHUSI (1)I/IBI/ILIGCKI/II)C II/:XI/IMI/ILIGCKI/IG brbmmorexa [OK
EI ’ https://m.edsoo.ru/46afael6
CBOMCTBa
bubnuoteka [IOK
51 CepoBo10po/1, CYTb(HIBI 1

https://m.edsoo.ru/7¢875999




Kucnopoacoaepxaiiye COeTMHESHUS CEPHI.

bu6mmoreka [IOK

52
Oco0eHHOCTH CBOMCTB CEpHON KUCIOThI https://m.edsoo.ru/8cfa2548
[Ipaktuyeckas pabora Ne 5. Pemenue
" bu6mmoreka [JOK
53 JKCIIEPUMEHTANBHBIX 3a/1a4 1o Teme "Cepa u
N " https://m.edsoo.ru/0atb05e4
e€ COeJMHEeHUS
A3OT: HaxX0KJI€HHE B IPUPOJIE, CIIOCOOBI
bu6mmoreka [JOK
54 noJrydeHus1, GU3NIECKUE U XUMHICCKUE
z https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMMAK, HUTPHU/IbI
55 Kucnoponconepsxamiue coefMHEHUS a30Ta. bu6nuoreka [JOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeneHue a3oTa U €ro COeJUHEHHUIA. bubnnorexa [IOK
A30THBIE y100peHus https://m.edsoo.ru/129f5059
docdop: HaxOKAEHUE B IPUPOJIE, CIIOCOOBI
dop PP bubmuoreka [IOK
57 MoJTy4eHUs1, PU3NICCKUE U XUMHICCKUE
° https://m.edsoo.ru/9a6b43ec
cBoiictBa. Pochunst u pochun
58 Oxcunsl pochopa, hpochopcoaepxaniue bubmmorexa [JOK
kucaoThl. Conu pochopHOi KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue pocdopa u ero coeAMHEHUH. bubnnorexa [IOK
docdopHbie yI0OpeHHS https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue
" bubmuoreka [IOK
60 IKCIIEPUMEHTANBHBIX 3a/1a4 1Mo TeMe "A30T u
" https://m.edsoo.ru/8175ac3f
dhochop u ux coenMHEHHUS
VYriepoa: HaxoXA€HUE B IPUPOJIE,
61 aﬂnof OIHbIe MoIu(UKa Ifl/lp buznyeckue u bubmmorexa [OK
P ;II T https://m.edsoo.ru/1eb19{9¢
XUMUYECKHE CBOMCTBA, IPUMEHEHNE
& Oxkcun yraepoaa(Il), okcug yrinepona(IV), bubnuoreka [IOK
yroJIbHast KUCJIOTA U €€ COJIU https://m.edsoo.ru/dba58adf
63 Pemenue 3amayu pa3iMuHbIX TUIIOB bubnmoreka [IOK




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

KpeMmuuii: HaxoxeHUE B IPUPOJIE, CIIOCOOBI

64 MOJTy4eHUs1, PU3NIECKHE K XUMUYECKUE bubmmorexa LIOK
YHeHL, https://m.edsoo.ru/143558ab
CBOMCTBA
65 Oxkcua kpemuusa(1V), kpeMHHEBast KUCIIOTA, bubnnorexa [IOK
CUJIMKATHI https://m.edsoo.ru/3170e7b1
. bubnuoreka [IOK
[IpuMeHeHne KpeMHHUsI U €70 COSAMHEHUH.
66 C https://m.edsoo.ru/393cdac0
TCIIO, €rO HOTYUCHHCE, BB CTCKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3amaq pa3IMaHBIX THIIOB bubmorexa [OK
Aatp https://m.eds00.ru/b624£801
68 CucremaTu3zanus 1 00001IeHNEe 3HAHUHN TI0 bubnuoreka [IOK
teme "Hemeranminr" https://m.edsoo.ru/6e864db5
bu6mmoreka [JOK
69 KonTponbras pabota o reme "Hemeramibr"
FTPOILHA pabOTa HO TEME HEMETallb https:/m.edsoo.ru/d0484c76
AHanus pe3yJIbTaTOB KOHTPOJIbHOM paboTHI, bu6nuoreka [IOK
70
KOPPEKITHs OIIHO0K https://m.edsoo.ru/2b7e9510
[Tonoxenue metamios B [lepuoanueckoit
71 CHCTEME XUMHYECKUX 3JIEMEHTOB. bubmuoreka [IOK
OCcoOEHHOCTH CTPOCHHMSI AIIEKTPOHHBIX https://m.edso0.ru/9839¢c16¢
000JI0YeK aTOMOB METAJIJIOB
7 O6mue ¢puznyeckre CBOMCTBa METAIIOB. bubnuoteka [IOK
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE https://m.edsoo.ru/51dac9d3
bu6mmoreka [IOK
73 CnnaBsl MmeTaiioB. Koppo3us MeTanios
PP https://m.edso0.ru/42b872e3
74 Pemienne 3aga4 pa3audHBIX TUIIOB brbmorexa [OK
atp https://m.edsoo.ru/e3de37b6
75 DIIEKTPOXUMHUYECKUH PsI/T HAPSKEHUIA bubnuoreka [IOK




MeTaioB. O0IIMe CrIoCOOBI MOy YCHHS
METAJUIOB

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

O61as xapakTepucTiKa MeTaioB IA-rpymisl

[Iepnoanueckoil CHCTEMBI XUMUYECKUX
a1emMeHToB. HaTpuii u Kanwuii: nosy4eHue,

bubmuoreka [IOK

76 .
(bu3nvecKre U XMMUYECKHUE CBOMCTBA, https://m.edsoo.ru/e12c26b3
IIPUMEHEHUE IPOCTHIX BEIIECTB U UX
COEIMHEHNN
O6mras xapakrepuctruka MetaiuioB [1A-
rpymsl Ilepruoanyeckoi cucteMbl
77 XUMUYECKHUX 3JIEMEHTOB. Maruuii 1 KaJlbLIMii: bubnuoreka [IOK
noJrydeHue, Gu3nIecKue 1 XUMHIECKHE https://m.edsoo.ru/7c3e49c0
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COECTUHECHUNI
78 XKécTtkocTb BOJBI U cIOCOOBI €€ yCTpaHEeHUs bubmmorexa [IOK
yerp https://m.edsoo.ru/c74bfae9
79 AJIOMUHU: TTONTy4YeHue, (Gu3nuecKkue u bubnuoreka [IOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AMdoTepHbIe cBOWCTBA OKCHIA U TUIPOKCHIA
bu6mmoreka [JOK
80 AITIOMUHHUSI, THIPOKCOKOMIUIEKCHI aTFOMUHMSI,
https://m.edsoo.ru/5d12d318
UX MPUMEHECHHE
81 Pemrenne 3a1a4 pa3nuyHbIX TUIIOB
[IpakTrueckas padota Ne 7. Pemenue
bu6nuoreka [JOK
82 3KCIIEPUMEHTAIIBHBIX 33/1a4 110 TEME
" " https://m.edsoo.ru/27a4af43
Mertasnibl TJIaBHBIX TOATPYIII
OO01mas xapakTepruCTHKa METaNIOB TOOOYHBIX
. bubmuoreka [IOK
83 noarpynn (b-rpynn) Ilepuonnyeckoit

CHUCTCMBI XUMHNYCCKHX 3JICMCHTOB

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




Du3NYECKUE U XUMUYECKHE CBOMCTBA XpOMa U

bu6mmoreka [IOK

84
€ro COeIMHEHUM, UX TPUMEHEHUE https://m.edsoo.ru/9911bef3
Baxwueiine coelMHEHNS MapraHa.
bu6mmoreka [JOK
85 [IepmaHranar Kajiusi, €ero OKMCIUTEIbHbIE
N https://m.edso00.1ru/039d69c8
CBOICTBa
®u3nuecKue 1 XUMHUYECKUE CBOICTBA XKee3a
. bubnuoreka [IOK
86 U ero coeanHeHui. [loaydyeHue u npuMeHeHue
https://m.edsoo.ru/1b7{8741
CILIABOB JKeJie3a
g7 du3nYecKre 1 XUMHIECKHAE CBOMCTBA MEIU 1 bubmuoreka [IOK
€€ COeIMHEHUH, UX IPUMEHEHUE https://m.edsoo.ru/2bc0f954
®u3nuecKue U XMMHUYECKUE CBOMCTBA LIMHKA U
88 €ro COeJUHEHU, NX IPUMEHEHUE bubnmorexa [IOK
’ P ) https://m.edsoo.ru/b1f2beal
I'mapoxcoKOMILIEKCHI LIMHKA
[Ipaxtuyeckas pabora Ne 8. Perenue
bubmuoreka [IOK
89 SKCHEPUMEHTANIbHBIX 33/1a4 110 TEME
" " https://m.edsoo.ru/abe352ea
MerTaiisl TOOOUHBIX OATPYIIIT
90 Pemenne 3amad pa3anyHBIX TUIIOB bubmorexa LHOK
P https:/m.edsoo.ru/a8b83d83
ol O06001enre 1 cucTeMaTH3aIMs U3y4eHHOTO bubnuoteka [IOK
Martepuana o teme "Mertanib" https://m.edsoo.ru/e91fe975
bu6mmoreka [IOK
92 KonTponbras pabora o reme "Metaymisr"
P P https://m.edsoo.ru/83f63ea3
93 Amnanu3 pe3ynbTaToB KOHTPOJIBHOM pabOTHI, bubnnorexa [IOK
KOPPEKIHsI OIIHO0K https://m.edsoo.ru/9ebff2fd
Ponb xumuu B o0ecriedeHnH yCTOHYNBOTO
94 a3BUTHS uesoBedecTBa. [loHsATHE 0 HAYYHBIX brbmmorexa HOK
p ' Y https://m.eds00.ru/080fe 10
METO/aX UCCIEAOBaHUS BELIECTB
95 HayuHnble mpuHIHIBI OpraHu3anuu bubnmuoreka [IOK




XUMHYECKOTO MPOU3BOJCTBA.
[TpombIeHHBIE CIOCOOBI IOy YCHHS
Ba)XKHEUIIINX BEIIECTB

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

XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLLIECH bubnnorexa [IOK
96 1
CpenbI U €T0 IIOCIEACTBUSA https://m.edsoo.ru/9f11bf51
97 XHMMSA U 310pOBbE YesloBeKa. JIekapCTBEHHbIE | bubnnorexa [IOK
cpelcTBa https://m.edsoo.ru/a6552721
08 Xumusg numy. Poias XuMun B 00ecCIieueHnu | bu6nuoreka [JOK
MUIIEBON OE30MaCHOCTH https://m.edsoo.ru/1{7b5bd2
99 Kocmerndeckue u nap@romMepHbie CpeICTBA. | bubnnorexa [IOK
beiToBas xumus https://m.edsoo.ru/da42d5a9
XHMHMS B CTPOUTENBCTBE. BaxkHeimme
100 CTPOUTEIILHBIE U KOHCTPYKITMOHHBIC 1 bubmmorexa [IOK
P ThyKHL https://m.edsoo.ru/61e69003
MaTepHAJIbI
101 XUMHS B CEIBCKOM X03sicTBe. Oprannueckue | bubnnorexa [IOK
U MUHEpaJIbHbIE YI0OpeHUS https://m.edsoo.ru/fd39587d
102 CucreMaru3anus ¥ 0000IIeHNE 3HAHUH 110 | bubmuoteka [IOK
TEME https://m.edsoo.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102







IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBepsieMoro
TpeOoBaHuUsI

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM Pe3yJbTATaM 0CBOEHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CPeHEro 0011ero
o0pa3oBaHus

1

Biianenue cucreMoil XUMMYECKUX 3HAHUHM, KOTOPask BKIIIOYACT:

1.1

OCHOBOIIOJIAralolye MOHATUS (XUMHUYECKHI 3JI€MEHT, aToM, HU30TOIbl,
AJIEKTPOHHASI 000JI0YKA aTOMa, §-, p-, d-DJIEKTPOHHBIC OPOUTAIIU ATOMOB,
OCHOBHOE M BO30YXJEHHOE COCTOSHHME aToOMa, MOH, MOJIEKYJIa,
BAJIEHTHOCTb,  3JIEKTPOOTPHULIATEIILHOCTD, CTEINEHb OKHCIICHMS,
XUMHYECKasi CBsI3b (O- U T-CBSI3b, KpaTHBIE CBSI3M), TMOpUIM3aLUs
aTOMHBIX OpOuTasnel, KpucTayuimyecKkas penérka, MoJib, MOJISIpHAs Macca,
MOJISIpHBIH 00BEM, MOJISIpHAs KOHLEHTpAlMs, pacTBOPbl (UCTHUHHBIE,
JUCTIEPCHBIE  CHUCTEMBbI), KPUCTAJUIOTUAPATHI, YIJIEPOIHBIA  CKEJeT,
byHKIMOHAIbHAS TpyNNa, pagukai, U30Mepbl, CTPyKTypHas (opmyra,
nzomepust (CTpyKTypHas, reoMeTrpuueckas (LMC-, TpPaHCU30MEpPHS),
TOMOJIOTUYECKUH  psll, TOMOJIOTH, YTJIEBOAOPOABI, KHUCIOPOI- U
a30Tco/epIKalllie COEIUHEHHs, OHOJIOrMYeCKH AaKTHBHbBIE BEIIECTBa
(yrneBoabl, *UpbI, OENKH), MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIDHBIE ~ COCTUHEHUS, KPEKWUHT, pPHUPOPMHHT, THIIbI
XUMHYECKUX PEAKIUN (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30- U
SH/I0TEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- M I'eTepOreHHBIE,
obpaTtuMbie U HEOOpaTUMBIE), PACTBOP, DIEKTPOJUTHI, HEIICKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] JUCCOLUALMS, CTENEHb AUCCOIMAMH, OKUCIUTED,
BOCCTAaHOBUTENb, AJIEKTPOJIN3, CKOPOCTh XHUMHUYECKOW pPEaKIuHy,

XUMUYECKOE PABHOBECHE)

1.2

TCOpHUU U 3aKOHBL (TCOpI/ISI XUMHUYCCKOI'0 CTPOCHUA OPraHUYCCKUX
BemiectB A.M. ByTnepoBa, Teopus 3IE€KTPOTUTHUECKON TUCCOLMAINHY,
[Tepuonnueckuit 3axkon J[.M1. MeHneneeBa, 3aKOH COXpPAaHEHUS MAcCCHhI),
3aKOHOMCPHOCTH, CUMBOJIMUECKHH S3BIK XHUMHHU, MHPOBO33PCHUYCCKUC
3HAHUA, JIC)KAIMUEC B OCHOBC INMOHUMAHHA NPUYMHHOCTU U CUCTCMHOCTH
XUMHYECKHX SIBICHUN, COBPEMEHHBIE TMPEJICTaBICHHUsI O CTPOCHUU

BElIeCTBa HA aTOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSAX

1.3

MNpeaCTaBICHUA 0 MEXaHHU3Max XUMHYCCKUX peaKuHﬁ,

TCPMOJUHAMUNYICCKUX n KHHCTHUYCCKUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUA, O XUMHUYCCKOM PABHOBECHUU, JUCIICPCHBIX CUCTEMAX

1.4

(akToIOrMYECKHe CBEIACHUS O CBOWCTBAaX, COCTaBe, IOJYYEHUH U
0e30I1acCHOM  HCIOJIb30BAaHUM  Ba)KHEHIIMX  HEOPraHWYECKUX U
OpPraHMYECKHUX BEUIECTB B OBITY M TNPAKTUYECKOH JeATeIbHOCTH

YCJIOBCKaA

1.5

O6H_II/Ie HAaYYHBIC IMPUHIHUIIBI XUMHUYCCKOI'0 IMPOU3BOACTBA (Ha npuMepe
IMPOU3BOACTBA CepHOﬁ KHUCJIOTBI, aMMHaKa, MCTaHOJIa, nepepa60TKI/1

HeTH)

CdhopMHUpPOBaHHOCTH YMEHHM BHISBIISTH:

2.1

XapaKTCPHBIC IIPpU3HAKA 1 B3aUMOCBA3b N3YUYCHHBIX HOHHTHﬁ,
IMPUMCHATE COOTBCTCTBYIOIIHME IIOHATHA IIPH OIKMCAaHUHU CTPOCHUSA H

CBOMCTB HEOPraHNYECKHUX U OPTAHMYECKUX BEIIECTB U UX NPEBPAILCHUN

2.2

B3aMMOCBS3b XUMUYECKUX 3HAHUN C MOHATHSAMHU U IPEJCTaBICHUSIMU
JOpyTUX TIPEIMETOB JUIst 0oJiee OCO3HAHHOTO MOHUMAHUS M OOBSCHEHUS

CYHIHOCTHU MATCPUAJIBHOTO CANHCTBA MHPa

CdopmMupoBaHHOCTH YMEHHUS UCTIOJIb30BaTh:

3.1

HAaMMCHOBaHUA XHMHUYCCKHX CO@,I[I/IHeHI/Iﬁ MCKAYHApPOOHOTO COIO3a
TGOpCTquCKOfI u HpHKJ’I&)IHOfI XUMHU W TpUBUAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCAIIMUXCA K H3YUYCHHBIM KJaCCaM OpPraHu4dCeCKux U

HCOPraHUYCCKUX CO@I[I/IHCHI/Iﬁ

32

XUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJICHHUSI (POPMYJ HEOPTraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIETHBIX) (POPMYJT OpPraHu4eCKUX BEIIECTB

CdhopMHUpOBAaHHOCTH YMEHHSI KJIACCU(DUITUPOBATD:

4.1

HCOPraHMYCCKUC BCUICCTBA, CAMOCTOATCIBHO BBI6I/IpaTL OCHOBAaHHA H

KPUTCPHUU IJIA K.]'IaCCI/I(bI/IKaI_[I/II/I HU3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpraHrM4YCCKHUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTI> OCHOBAHHA U

KPUTEPHH JUTS KITACCU(UKALUH H3Y9aeMbIX XUMHYECKUX 00BEKTOB

4.3

10 PA3JIMYHBIM MpPHU3HAKAM (YHUCIYy M COCTaBY pearupyrollux BELIECTB,
TemoBoMy 3((deKTy peakuuu, HW3MEHEHUIO CTENeHeH OKUCIIEeHMs

JJICMCHTOB, O6paTI/IMOCTI/I peaknuuu, y4aCTuro KaTaHI/ISaTOpa)

CdopMUpOBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOEHHUE
aTOMOB (B OCHOBHOM 1 BO30YKJIEHHOM COCTOSTHUN) M HIOHOB XUMHUYECKHUX
sanemeHToB 1 — 4 nepuonoB [lepuoguueckoit cucrems! [I.1. Menneneena
" UX BAJICHTHBIC BO3MOKHOCTU, UCIIOJIL3YyS MMOHATUA S-, D-,

d-3711eKTpOHHBIE OPOUTAN, SHEPTETUUECKHE YPOBHU




C(l)OpMI/IpOBaHHOCTL YMCHUA OOBSACHSATH 3aKOHOMCPHOCTH HU3MCHCHUSA
CBOMCTB XHMHUYECKHUX DJIEMEHTOB H O6pa3yeMBIX WMH COCJIMHEHHUU IIO0

nepuoaaM U rpynmnam

ChopMUpOBaHHOCT, YMEHHS COCTABISATH YPAaBHEHUS XUMHUECKUX

peaklyii U paCKpbIBaTh UX CYIIIHOCTb:

7.1

OKHCJIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKLII/Iﬁ MoCpCACTBOM COCTABJICHHUA

AJIEKTPOHHOI'0 OajaHca ITUX peakuui

7.2

YPaBHEHUs pPEaKUHMW pa3IMYHBIX THUIIOB; IIOJIHBIE W COKpalICHHbIE
ypaBHEHHSI PEaKIIUi HOHHOTO OOMEHA, YYUTHIBAsL yCIOBHS, TIPU KOTOPBIX

9TH pCaKU UAYT A0 KOHIIA

7.3

peakiuil THIPOJHN3a, peakHii KOMIIEKCOOOpa3oBaHUs (HAa NpuUMeEpe

TUAPOKCOKOMIUICKCOB IIMHKA U AJTFOMHHHS )

CdopmMupoBaHHOCTH YMEHHUS OATBEPKIATh:

8.1

Ha KOHKDETHBIX IIPUMEpPax XapakTep 3aBUCHUMOCTH PEAKLIUOHHON
CIIOCOOHOCTH OpPraHMYECKHUX COEJUHEHUH OT KpaTHOCTM M THIA
KOBAJIEHTHOM CBSI3U (G- U T-CBSA3M), B3aMMHOI'O BJIMSHUS aTOMOB U IPyII
aTOMOB B MOJIEKYJIaX, a TAaKXKe OT 0COOCHHOCTEH pean3auy pa3InuHbIX

MCXaHU3MOB IIPOTCKAaHUS peaKm/Iﬁ

8.2

XapaKTECPHbIC XHMHUYCCKHUEC CBOICTBa BCIIECTB COOTBETCTBYIOIIMMU

SKCHEPUMEHTAMU U 3aMKUCIMHU YPABHEHUN XUMUYECKHUX PEAKIIUI

ChopMHpPOBAaHHOCTh, YMEHHS XapaKTepHU30BaTh COCTAB W Ba)KHEUIITHE
CBOIWCTBa BEILECTB, MNPUHANICKAINMX K ONPEACIEHHBIM KJaccaM U
rpynmnaMm coerHEHUH (MPOCThIe BEIIECTBA, OKCHIBI, THIPOKCHIBI, COJIH;
YTJIEBOJIOPOIBI, POCTHIC 3PUPHI, CIUPTHI, PEHOJIBI, ATbJACTH/IbI, KETOHBI,
KapOOHOBBIC KHUCIIOTHI, CIIOHBIC S(DHUPBI, JKUPBI, YTICBOABI, AMUHBI,

AMUHOKHCIIOTBI, OEJIKH)

10

ChopMHUPOBAaHHOCTE YMEHHS TPOBOJIUTH PACUYETHl IO XUMUYCCKHM
dbopmysaM ¥ YPaBHEHHSIM XUMHUYECKUX PEAKIM C WCIOIh30BAHUEM

(u3NYECKUX BETUYMH:

10.1

MacCChbl (O6’béMa, KOJIN4YCCTBaA BCH_IGCTBa) ImpoayKTa p€akuuu, €CJIu OOHO
N3 UCXOOHBIX BCIICCTB IaHO B BUJC paCTBOpPA C OHpC)ICJ'IéHHOIZ MacCOBOM

Jonen paCTBOpéHHOFO BCIICCTBA MJIK JaHO B HN30BITKE (I/IMCeT HpI/IMeCI/I)

10.2

MacCOBO MJIN 00BEMHOM JT0JTH, BBIXO/1A MTPOYKTA PEAKIHN

10.3

TEIIOBOTO 3P eKTa peakiuii

10.4

00BEMHBIX OTHOILLIEHUI ra30B

10.5

M0 HaXO0XKJICHUIO XUMHUYECKOMN (I)OpMy.]'ILI BCIIICCTBA
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Brnanenue cucrteMod 3HaHMM O METOJAX HAyYHOI'O MO3HAHUS SBJICHUU
MPUPOJIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE TPUMEHSTh
AT 3HAHHS TPU SKCIECPUMEHTAJIBHOM HCCIEAOBAHUM BEILECTB U A
OOBSACHEHUS] XMMHUYECKUX SBJICHUM, HMEIOIIUX MECTO B HPUPOJIE,

HpaKTHqCCKOﬁ JIESTEIbHOCTH Y€JI0BEKA 1 B IOBCEIHEBHOM KU3HU

12

ChopMHUpPOBAHHOCT, YMEHHS TNPUMEHSTH (KCIIONB30BAaTh) 3HAHUS O
COCTaBE€ M CBOMCTBAaX BEIIECTB JJisi SKCIEPUMEHTAILHOW MPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHX
peakuuii U TPOTHO3UPOBAHMSI BO3MOXKHOCTEH HX OCYIIECTBIICHUS;
CHUCTEMHBIE XUMHUYECKHUE 3HAHUS JUIsl OOBSICHEHHS M IPOTHO3WPOBAHUS
SBJICHUM, WMEIOIIUX ECTECTBEHHOHAYUHYIO MPHUPOAY; JUISl TMPUHITHS

T'paMOTHBIX peHIeHI/IfI HpO6JIeM B CUTyallUAX, CBA3aHHBIX C XUMHCH

13

CchopMupoBaHHOCTb YMEHHUsS IUIAHMPOBATh M IMPOBOAUTH XUMHUYECKUH
IKCHEPUMEHT (TOJIyYeHHEe W H3YYCHHE CBOWCTB HEOPraHUYECKUX U
OpPraHMYECKHX BEIIECTB, KAYEeCTBEHHBIC PEAKIMH YTIIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJCOACPIKALIMX OPTaHUYECKUX BEIIECTB,
pelieHue HKCIEPUMEHTATBHBIX 3a1a4 o pacro3HaBaHMIO
HEOPraHMYECKUX W OPraHWYECKHX BEIIECTB) C COOJIOJICHHMEM IPaBHII
Oe3omacHoro  oOpamieHus C  BemlecTBaMHM U JaOOpaTOpHBIM
obopynoBanuemM; GOpMyIUPOBATH IIEJIM MCCIIEIOBAHUS, TIPEJICTABIATh B
pa3nuyHOil ¢opMe pe3ynbTaThbl 3KCIEPUMEHTa, AaHAIU3MPOBATH U

OLICHUBATh UX JOCTOBCPHOCTH

14

CdopMUpOBaHHOCTh YMEHHUS OCYIIECTBISATH IIeNIEHANIPABICHHBI MOUCK
XUMHUYECKON HH(OPMAILIUY B PA3IMYHBIX UCTOYHUKAX (Hay4YHasi ¥ yueOHO-
Hay4Has JUTepaTypa, CpeICTBA MacCcOBOW MH(OpMaIHH, ceTb IHTepHET U
JIpyTUE), KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYIO HWH(POpPMAIHIO,
nepepabaTbiBaTh €€ W HCIOJIB30BaTh B COOTBETCTBUH C ITOCTaBJICHHOM

y4eOHOM 3a1aueit

15

CdopMHpOBaHHOCTh YMEHHUSI TPOTHO3UPOBATh, AaHAIU3HPOBATH U
OIICHUBATh WH(OPMAIHIO C TO3UIUH SKOJOTHYCCKOW OE30macHOCTH
MOCITIEACTBHI OBITOBOM M TPOM3BOJACTBEHHON NESATEIILHOCTH 4YEJIOBEKa,
CBA3aHHOM C TmepepabdOTKON BemecTB; C(HOPMUPOBAHHOCTh YMEHUUN
OCO3HaBaTh  ONACHOCTb  BO3JCHCTBUSA HA  JKUBBIE  OpPraHU3MBbI
OTpENeIEHHBIX BEIIECTB, IMOHWMAas CMBICT TIOKa3aTels MpeaebHON
JOIYCTUMOW KOHIIGHTpAIlMK, ¥ TOSICHATh Ha MpUMepax CHocoObl
YMEHBIIEHUS U TPEAOTBPALIEHUS UX BPEIHOTI'O BO3JICHCTBUSI HA OPraHUu3M

YCIOBCKa




INEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPSAEMBIX HA EI'D
O XUMHNH

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKaAHUSA

TeopeTnyeckue OCHOBBI XUMHUHU

1.1

Crpoenne BemectBa. CoBpeMeHHass MojelIb CTpOeHHUs aroma. PacmpeneneHue
9JIEKTPOHOB 10 JHEPreTHYEeCKUM ypoBHAM. Kiaccupukanms XUMHYECKHX
aneMeHTOB. OCOOCHHOCTU CTPOEHUS YHEPTrEeTHIECKUX YPOBHEH aTOMOB (s-, p-, d-
251eMeHTOB). OCHOBHOE U BO30YXIEHHOE COCTOSIHMSI aTOMOB. OJEKTPOHHAs

KOH(UTyparus aToMa. BaJeHTHBIE 3JIEKTPOHBI

1.2

Ilepmonnueckas cucrtema xumudeckux onemeHtoB .M.  MeHnneneesa.
®usnueckuit cmeica Ilepuogmyeckoro 3akona .M. Menpaeneesa. [Ipuuunel u
3aKOHOMEPHOCTU U3MEHEHMS CBOMCTB 2JIEMEHTOB U UX COCIMHEHUHN 110 IIEPHOIaM
W rpynnaMm. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB ITPOCTBIX

BCIICCTB, BOAOPOAHBIX COGI[I/IHGHI/If/'I, BBICHIUX OKCHUIAOB U TUAPOKCHI0OB

1.3

BaneHTHOCTh. DIeKTpOOTpUIIATEIbHOCTh. CTEMEHb OKUCIICHHS

14

Buibl xuMuueckoii cBsi3u (KOBaJICHTHAS, HOHHAS, METAJUTHYECKast, BOAOPOIHAS ) U
MeXaHU3MbI €€ 0OpazoBaHUs. MeXMOJIEKYIIsIpHBIE B3auMOJeicTBUs. BerecTra
MOJIEKYJIIPHOTO W HEMOJEKYJSPHOIO CTPOEHUA. THIBl KPUCTALIMYECKUX

pemeToK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT TUITA KPUCTAIIMYECKON PEIETKI

1.5

XuMmuueckast peaxiusl. Knaccuduxanus XAMUYECKUX peaxImii B

HEOPraHWYECKOM U OPraHNYECKON XUMHUH. 3aKOH COXPaHEHMSI MacChl BELIECTB

1.6

CKOpOCTh peaknuu, e€ 3aBUCHMOCTb OT PAa3JIUYHBIX (PaKTOPOB

1.7

TernnoBblie 2P PEeKTH XUMHUECKUX peakuuil. TepMOXUMHUYECKIE ypaBHEHUS

1.8

OOpatumble peakiuu. XHUMHUYECKOe paBHoBecue. DakTopbl, BIUAIOIIME HA

cocTosiHMe xumuueckoro pasHoBecus. [Ipunnum Jle [larense

1.9

SJICKTpOJ'II/ITI/I‘-IGCKaH JUucconuanus. CunbHbIC U cla0ble OJICKTPOJIUTHI. Cpe;[a
BOJHBIX PACTBOPOB BCHICCTB: KHCJIAd, HeﬁTpaﬂbHaﬂ, mejI049Hasd. CreneHb

nucconuani. Peakuuy MOHHOro ooOMeHa

1.10

I'maponus coneit. MonHnoe npousBeaeHue Boabl. Bogopoaueiii nokazarens (pH)

pacTBopa

1.11

CrniocoObI BhIpayKeHUSI KOHIIGHTPAIMN PACTBOPOB: MAacCcOBasi A0Sl pACTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIIEHTpalus. HaceillieHHble W HEHACHIIICHHBIE

pacTBOpBI, pacTBOpUMOCTh. Kpucramiornapatst

1.12

OKHCIINTEIIFHO-BOCCTAHOBHUTEIIbHEIC pCaKkuu. HOBGI[CHI/IC BCIICCTB B CpClaax C

pas3HbIM 3HaueHneM pH. MeTo/bl 31eKTpoHHOT0 OanaHnca




1.13

DJEeKTPOJIN3 paCTBOPOB U PACILUIABOB COJNIEH

OCHOBBI HEOPTraHUYECKON XUMHUH

2.1

Knaccudukanus Heopranndeckux coenHeHuii. HomeHknatypa HeopraHu4eckux

BCIICCTB

22

XWMHYECKHUE CBOMCTBA BAKHEHIIMX META/UIOB (HATPHM, KaJlUi, KaJbIIWH,
MarHui, aJfOMHUHHUH, IIMHK, XpPOM, XeJe30, MeIb) U UX coenuHeHuit. OOmme

CIOCOOBI MOTYUYEHUS] METAJLJIOB

2.3

XUMHYECKHUE CBOMCTBA BAXKHEMIIMX HEMETAUIOB (raJoreHOB, CEpbI, a30Ta,
docthopa, yrmepoma U KpeMHHS) M UX  COCINMHCHHWNA  (OKCHJIOB,

KHUCTIOPOJICOICPKAIIUX KUCIIOT, BOJAOPOIHBIX COSAMHEHMIA)

24

I'eneTmueckas CBA3b HEOPTraHNYCCKUX BCIICCTB, IPUHAMJICKAIIUX K pa3JIMYHbIM

Kj1accaM

2.5

#H##Par### nenTudukanus HeopraHUYECKNX coenHeHn. KauecTBeHHBIC

PCaKMu Ha HCOPTraHNYCCKUEC BEIICCTBA U HOHBI

OCHOBBI OPTraHUYECKON XUMUHI

3.1

OcCHOBHBIE TOJOXEHUS TEOPUU XHUMHUYECKOTO CTPOEHUS OpraHuYecKUX
coenquHeHuil A.M. BbytiepoBa. YTiiepoJHbIil CKENET OPraHUYECKON MOJEKYJIBI.
KpaTHOCTh XMMHUYECKON CBS3U. S- U P-CBS3U. sp3-, sp2-, sp-TUOpUAM3AIIN
opOuTasneil aToMOB yTiiepojia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

crpoeHus Moseky. ['omonoru. I'omonorudeckuii psa. M3omepus u nzomepsl

32

[TonsTne o0  ¢yHKuMOHANBHOM  rpymme.  OpueHTaluoHHbIE 3P EKTHI

3aMECTUTEIIEN

33

HpCI[CTaBJ'ICHI/Ie 0 maccmbnxauﬂn OpraHN4YCCKUX BCHICCTB. HOMCHKJ'IaTypa
OpPTraHNYCCKHX CO@I[I/IHGHI/Iﬁ (CI/ICTCMaTI/ILIeCKaH) W TPHUBUAIBHBIC HA3BAHUA

BOKHEHIIUX MPEJICTABUTEINECH KIIACCOB OPraHUYECKUX BEIIECTB

3.4

CBOOOTHOpaIUKAIBHBIA W HMOHHBIA MEXaHW3Mbl peakuud. [loHsTHE O

Hykiaeoduie u anekrpoduiie. [Ipasuno MapkoBaukoBa. [IpaBuiio 3aiinieBa
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AunkaHbl. XMMUYECKHE CBOMCTBA ajJKaHOB: TAJIOTEHUPOBAHUE, NETUIPUPOBAHUE,
TEPMUYECKOE pPa3NIOKCHHE, KPEKUHT, u3oMepusanusi, ropenue. [lomyuenue
ankaHoB. [lukmoankanel. Croenuduka CBOWCTB [HUKIOAIKAHOB C MAallbIM

pasMepoM mukia. Peakiinu mpucoeTMHEHHS U PaJNKaILHOTO 3aMEIICHUS

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: peaklUU MPUCOEIUHEHUsS (TaJOre€HUPOBAHUE,
TUAPUPOBAHUE, TUIPOTaIOTEHUPOBAHUE, THIpATallys), TOPEHUS, OKUCICHUS U
nonuMmepusanuu. IIpombilluieHHbIE W J1TaOOpaTOpHBIE CIIOCOOBI  MOJYYEHUS

AJIKCHOB

3.7

AnkanueHbl. XHMHUYECKHE CBOWCTBA aJKAJAWEHOB: PEaKUUU MPUCOCTUHEHUS

(ruppupoBaHue, TaJOreHHPOBaHHUE), TOpeHus U mnonmmepusauuu. [lomydenue




AJIKaJUCHOB

3.8

AnkuHbpl. XMMHUYECKHE CBOMCTBA: PEAKLMU NPUCOEAMHEHUS (TalOreHUpPOBaHUE,
TUAPUPOBAHUE, TUApATAllUs, THIPOTAIOT€HUPOBAHME) KaK CHOCO0 TMOTy4YeHHS
MOJIMMEPOB M JPYrUX IOJIE3HBIX MPOAYKTOB. Peakiuu 3amemenus. ['openue
aleTHIeHA KaK HCTOYHHUK BBICOKOTEMIIEPATYyPHOTO IUIAMEHHU ISl CBAPKHU U PE3KU

MCTAaJlJIOB. HpI/IMeHeHI/Ie allCTUJICHA
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Apenbl. XUMHUYECKHE CBOMCTBA O€H30J1a: peakIiy 3JEKTPOPHILHOTO 3aMEICHHS,
OpUCOEIUHEHUsT  (TMIPUPOBaHHE, TaJoreHupoBaHue). Peaknus ropeHus.
Oco0eHHOCTH XUMUYECKUX CBOMCTB Toyona. [lomyuenue 6enzona. OcobeHHocTH
XUMHYECKHX CBOWCTB crupoja. [lonumepusauus crupona.

CriocoOsbI MONTy4eHUs U MPUMEHEHNE apOMATHIECCKUX YTIICBOAOPOIOB

3.10

Cnuptel. [lpenenpHple  OJHOATOMHBIE CIHUPTHL. XHMHUYECKHE CBOMCTBA!
B3aUMOJICHICTBME €  HaTpueM KakK CIOCOO  YCTaHOBJECHUS  HAJIWYHS
THJIPOKCOTPYIIBI, C  TaJOr€HOBOAOPOAAMU  KaK  CIOCOO  MOJIydeHUs
pacTBOpUTENEN, BHYTPH- U MEKMOJIEKYJIsIpHas Aeruaparanus. Peakuus ropenus.
Ilomyuenune »5rTaHOna: peakuuss OpOXKEHUS TIUIIOKO3bI, TUApATallds OSTUIICHA.
OTUJIEHIJIMKONb U TJIMIEPUH KaK MPEACTABUTENH IMPEAEIbHBIX MHOIOaTOMHBIX

CIIMPTOB

3.11

®enon. XuMHUecKkHe cBoWcTBa (eHona (peakuuu C HaTpueM, THIPOKCUIOM

HaTpus, Opomom). [lonyuyenue denomna

3.12

Anpaeruapl. XUMHUYECKHE CBOMCTBA MPEEIBHBIX allbJIETHAOB: THAPUPOBAHUE;
KaueCTBEHHBIC pEaKIMM Ha KapOOHWIbHYIO TpymNmy (peakiusi «cepeOpsHOro
3epkanay, B3aumoeicteue ¢ ruapokcuaom menu (I1). Ilomyuenune mpenenbHBIX
aNbJIETH/IOB: OKHCJICHHME CIHPTOB, THUApATalusl aleTWieHa. AIIETOH Kak

MpEACTAaBHUTEIb KETOHOB. OcobenHocTn pPE€aKM OKUCIICHUS all€TOHA

3.13

Kap6OHOBLIC KHUCIOThl. XHUMHUUYECKHE CBOMCTBa NpEACIIbHBIX OJHOOCHOBHBIX
Kap6OHOBBIX KUCI0T. OCOOEHHOCTH XUMUYECKUX CBOUCTB MypaBLHHOﬁ KHUCJIOTHI.
HonyquHe OpCACIIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCJIICHHC
AJIKAHOB, AJIKCHOB, INECPBHUYHBIX CIIMPTOB, aJbACTHUOAOB. Bricmme IpEaACIIbHBIE U

HCIIPEACIILHBIC Kap6 OHOBBIC KHMCJIOTBI

3.14

Crnoxuble 3¢upsI 1 kupbl. CIIocOOBI MOTyUYeHHS CIOKHBIX 3QupoB. OOpaTUMOCTh
peakuun sStepuduranuu. [IpuMeHeHWe CIOXKHBIX 3(QUPOB B NHIIEBOH H
nappoMepHO MPOMBIIIICHHOCTH. JKUpPBI Kak CIIOKHBIE 3(UpHI TIHLEpUHA H
BBICIINX KapOOHOBBIX KHCIIOT. XMMHYECKHE CBOWMCTBA JKUPOB: THIPHPOBAHUE,
OKHCIIeHHEe. [ 'Maponn3, Wik OMBUICHHE, KMPOB KaK CIOCO0 MPOMBIIIJICHHOTO
NOJTyYeHHs COJel BBICIIMX KapOOHOBBIX KHCIOT. MBUIA Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bI: pEaKIMU C YYaCTHeM CIHUPTOBBIX U




IBJETUAHON TPyl M MOJIOYHOKHCTIOe OpokeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HA4YEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuisl: caxapo3a, MajbTo3a.
BoccranaBnuBaromue M HEBOCCTaHABIMBAIOUIME aucaxapuabl. ['uaponus
aucaxapunoB. [lomucaxapuasl: kpaxmai, rimkoreH. CTpoeHre MaKpOMOJEKYJI
KpaxMmaja, IJIMKOI€Ha W Le/ulrosio3bl. Pusznyeckue CBOWCTBA KpaxMmaia u
LEJUTI0JI03bl. XMMUUYECKHE CBOMCTBA KpaxMaa: THPOJIN3, KAUeCTBEHHAs peaKIus
¢ nomoM. XMMHMYECKHE CBOMCTBA LIEJUIIOJIO03bI: TMAPOJIM3, HOIy4deHHe 3(pUpoB
nesttono3sl.  [loHsaTne 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMuHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHUSA: PEAKIIMU C BOJIOH, KHCIOTaMH,
peakuusi TOpeHUs. AHWIMH Kak NPeICTaBUTENIb apOMATHUYECKUX aMHUHOB.
XUMUYECKHE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBUE C KUCIOTaMH, OpOMHOM BOJIOM,
okucieHue. IlonydyeHne amMHUHOB QJIKWJIMPOBAHMEM aMMHakKa |

BOCCTAHOBJICHUCM HUTPONPOU3BOJHBIX YITICBOAOPOI0B

3.17

AMUHOKHUCIOTHL M O€lKH. AMHHOKHCIOTHI KaK aM(OTEpHbIE OpraHHYECKue
coequHeHusi. OCHOBHBIE aMHMHOKHCIOTBHI, OOpasyiomme Oenku. XUMHUYECKHe
CBOICTBa OENKOB: TMAPOJIN3, ACHATYpallus, KaueCTBEHHbIEC (LIBETHBIC) PEAKIUH

Ha OeJIKn

3.18

CrpoeHue M CTPyKTypa MOJIUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJIMMEPOB OT
cTpoeHHusT MoJjekynd. OCHOBHBIE CIOCOOBI TOJYYEHHUS BBICOKOMOJEKYIISPHBIX
COCIMHEHUI: PEeaKlUy MOJUMEpPHU3alui U mojdukoHaeHcanuu. Kimaccuduxarms

BOJIOKOH

3.19

Nnentudukaius opraHMvIecKux coequHeHui. Pemmenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha paCIIO3HABAHUEC OPTaHUYCCKHX BCIICCTB

3.20

I'eneTnueckas cBA3b MCIKAY KiIaCCaMU OPIraHN4YCCKUX COC)II/IHGHI/Iﬁ

XUMHA U KU3HD

4.1

XuMus B moBceqHeBHOW >ku3HU. [IpaBuna OezomacHoi pabOTHl € €IKUMH,

TOPHOYMMHU U TOKCUYHBIMH BCIICCTBAMU, CPCACTBAMHA OBITOBOM XUMHH

4.2

XuMus U 310p0Bbe. XUMHUSI B MEAUILIUHE. XUMUS U CEITbCKOE X035UCTBO. XUMHUSI B
NPOMBIIIICHHOCTH. XHUMHUSI M YHEPTeTUKA: MPUPOIHBIA M MOIYTHBIM HEPTIHON
rasbl, UX cOcTaB U ucnonb3oBanue. CocraB HepTu 1 e€ nepepaboTka (MIPUPOIHBIC

MCTOYHHKHU YTJIEBOIOPOJIOB)
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XUMHUSA W JKOJOTHUSl. XHUMHYECKOE 3arpsi3HEHUE OKPYXAIoIIeH Cpeapl U €ro
nocienctsus. OxpaHa ruapocdepsl, MOUBBI, atMocdepsl, (IOpbl U (GayHbl OT
XHUMHUYEeCKOro 3arpsisHeHus. l[IpoOrnema OTX0MOB M TOOOYHBIX TMPOIYKTOB.

AJIBTCpHaTI/IBHI:IC HCTOYHHUKHU SHCPIUn

4.4

O6H_[I/Ie MNPEACTABJIICHUA O IMPOMBIINIJICHHBIX crocobax MOJIYYCHHUA XUMHYCCKHUX




BEIIECTB (Ha MpHUMeEpe IMPOU3BOJACTBA aMMHUAaKa, CEPHOM KuCIOThI). UEpHas u
nBeTHas  Metautyprus.  CTekio M CWIMKaTHasT  NPOMBIIUIEHHOCTb.

[Ipombinennas  opranuueckas  xuMusa.  CpIpp€  JUIsI  OpraHUYECKOM

MPOMBIILJIEHHOCTH
5 Turnbl pac4€THBIX 3a1a4
Pacuérer Macchl BemecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJIUYECTBY
5.1 BEIIECTBA, MACCE WU 00BbEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BELIECTB
52 Pacuérsl TemoBoro s dexra peakum
53 Pacuétbl 00bEMHBIX OTHOIIEHUN Ta30B IPU XUMUYECKUX PEAKIIHSIX
54 Pacuérer Mmacchl (00bEMa, KOTMYECTBA BEIIECTBA) IPOAYKTOB
. peaxiuu, eciau OJHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH)
55 PacuéTsl MaccoBo nitn 00BEMHOM T0JIM BBIXO/1a IPOAYKTA PEAKIIUN
' OT TEOPETHYECKH BO3MOKHOTO
Pacuérter maccel (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
5.6 13 BEILIECTB JIAHO B BUJE pacTBOpA C ONpeIeIEHHON MacCOBOM J101ei
PacTBOPEHHOIO BEILIECTBA
57 Pacuérsl ¢ ncnonb30BaHUEM MOHATUN «MAacCOBasi 101, «MOJISIpHAst
. KOHIICHTPAIUs», «PACTBOPUMOCTH)
Haxoxaenue MonekynsipHOi GopMysIbl OPraHUYECKOTO BEIIECTBA 10 €ro
5.8 MJIOTHOCTH ¥ MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINUX B €T0 COCTaB, HIIH TI0

IIPOJTyKTaM CrOPAHHUs
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