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MOSACHUTEJIbBHASA 3AIINCKA

PaGouas mporpamma mo XMMUW Ha YPOBHE CpPEIHEro 00IIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE:
®denepanbHoro 3akona ot 29.12.2012 Ne 273-D3 «O06 obpa3oBanuu B Poccuiickoi
Denepaunumny;
npuka3za MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepxkaeHun gpeaepaibHOro
roCyapCTBEHHOI0 00pa30BaTEIbHOTO CTaHIapTa CPETHErO OOILEro
o0pa3oBaHUs;
npukaza Munnpocsenienus ot 18.05.2023 Ne 371 «O6 yTBepKaeHUU
dbenepanbHO 00pa30BaTEIBLHON MPOrPAMMBbI CPETHETO 0OIIET0 00Pa30BaAHUMY;
npukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O0 ytBepxknenuu [lopsiaka
OpraHM3alllU U OCYIIECTBIIEHUS 00pa30BaTEIbHON JEATEIbHOCTH 10 OCHOBHBIM
o011e00pazoBaTeIbHBIM IporpaMmMaM — 00pa3oBaTeNIbHBIM IIPOTrpaMMaM
HAYaJIbHOTO 00IEro, OCHOBHOTO OOIIEro U CpeaHero oo1ero o0pa3oBaHus»;
KoHuenuuu npenogaBanus yueOHOro npeamMera « Xumus»;
KoHnuenuuu skonornyeckoro oopasoBanus B cucteme oouiero oopazopanusipdf;
KoMIiekCHbIM MIaHOM MEPONPUSTHI MO MOBBIIICHUIO Ka4yeCTBa
MaTeMaTHYECKOr0 U €CTECTBEHHO-HAyYHOTO 00pa3oBanus Ha nepuo 10 2030
roja,
CII 2.4.2.4283-26 «CaHuTapHO-3MUIEMHUOJIOTUUECKUE TPEOOBAHUS K
OpraHu3alysIM BOCIIUTAHUS U 00yUEHHUs, OT/AbIXa U 03I0POBIICHUS JIETEH U
MOJIOZICKHY, YTBEPKIEHHBIX TOCTAHOBJICHHEM IJIaBHOTO CAHUTAPHOTO Bpaya OT
02.06.2026 Ne 19;
CanlluH 1.2.3685-21 «I'urneHnveckrne HOPMATUBBI U TPEOOBAHUSI K 00ECIICUYECHUTO
6e3omacHoCTH U (WH) OE3BPETHOCTH JIJIsl YeJIOBEKa (PaKTOPOB CPEbl OOUTAHHSY,
YTBEPKIACHHBIX ITOCTAHOBJIEHUEM IJIaBHOT'O CaHUTApHOTO Bpaya ot 28.01.2021 Ne

2.

XuMUs HA YPOBHE yTIyOJIEHHOTO U3YYCHUS 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAYyYHOT0 oOpa3oBanus ydamuxcs 10—11 kmaccos. 3yuenue
peIMETa, pean3yeMoe B YCIOBUSIX MU PepeHITPOBaHHOTO, TPO(PHIBHOTO
oOydeHus1, mpu3BaHO 00ecreynTh 0011e00pa30BaTENbHYIO U O0IIEKYIbTYPHYIO
MOJITOTOBKY BBITYCKHUKOB TITKOJIBI, HEOOXOIUMYIO ISl aIallTalluH UX K OBICTPO
MEHSIOIIMMCS YCIIOBHUSM XU3HH B COIIUYME, a TAKXKE JJIS TPOTOJDKEHUS 00yUeHUS
B OpraHU3aNMsIX MPOPECCHOHATBHOTO 00pa30BaHMs, B KOTOPBIX XUMHUS SBIISICTCS
OJTHOM W3 MPUOPUTETHBIX TUCITUTIINH.

B mnporpamme mno XMMHHM Ha3HAuY€HHUE TMpeaMeTa «XUMHUS» TOTydaeT
NOJMPOOHYI0  MHTEPIPETAllii0 B  COOTBETCTBHM C  OCHOBOTIOJAraroIuMu
nonoxkenusimu ®I'OC COO o B3auMOOOYCJIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3ynbTaTOB OOyYeHHS W TpPeOOBAaHWK K YPOBHIO TOJITOTOBKH BBIITYCKHHUKOB.
CBHUIETETECTBOM TOMY SIBISIIOTCS CJIEIYIONIME BBIMOIHSIEMBIE MPOTrPaMMON TIO
XUMUU PYHKIINH:
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e HMH(QOPMALIMOHHO-METOJUYECKAs, peaju3alus KOTOpold oOecrneynBaer
MOJly4YeHUE MPEJCTaBICHUS O LEJsIX, COAep)KaHWU, OOIIeill cTpaTeruu
oOy4eHHs, BOCIUTAHUS U PA3BUTHUSI 00YUAIOIIUXCSl CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TUIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHNE: NPUHLMIIOB CTPYKTYPUPOBAaHUSA U IMOCIEI0BATEIbHOCTH
U3y4YeHUs y4yeOHOro maTepualia, KOJIMYECTBEHHBIX M KAaUECTBEHHBIX €ro
XapaKTEePUCTHUK; TMOJIXO0JI0B K (POPMHUPOBAHHUIO COJEPKATEIBHONM OCHOBBI
KOHTPOJISI U OLEHKUM 00pa3oBaTeNIbHbIX JOCTHKEHHM OO0yyaroumxcs B
paMKax HWTOTrOBOM arrecTtaud B (GOpME €IUHOr0 TOCYJapCTBEHHOTO
AK3aMeHa N0 XUMUHU.

[Iporpamma asis yriyOaEHHOTO N3YUYEHUST XUMUH:

e YCTAHaBJIMBAaE€T MHBAPUAHTHOE NPEIMETHOE COJAEp)KaHME, 00s3aTeNIbHOE
JUIsET W3Y4YeHUS. B paMKax OTACNbHBIX MpoQuiield, mnpeaycMaTpuBaeT
pacnpeneieHue W CTPYKTYPUPOBAaHHE €ro 10 KjaccaMm, OCHOBHBIM
COJIEp>KaTEIbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e JaéT NMPUMEPHOE pacHpelesieHne yuyeOHOro BPEMEHH, PEKOMEH]IyeMOro
JUISL U3yYEHUS OTACIIbHBIX TEM;

e IIpenjaraeT IMPUMEPHYIO TIOCIEI0BAaTEIbHOCTh H3Y4YEHHs] y4eOHOro
MaTepualia ¢ y4€ToM JIOTUKH TOCTPOCHUSI Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JTaET METOJIMYECKYIO MHTEPIPETALMIO LEJNeH U 3a/1ay U3y4YeHHsl NpeaMeTa
Ha yriayOJIE€HHOM YpOBHE C YUETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAaHUPYEMBIX ~ PE3YJIbTAaTOB OCBOEHUSI OCHOBHOW 00pa3oBaTelbHON
MpOrpaMMBbl CpEIIHETO o0111ero oOpa3zoBaHUs (JIMYHOCTHBIX,
MeTarpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATENbHBIX JCHCTBUH  OOydYaromierocs IO OCBOCHHUIO
coJiep KaHus IPeIMETA.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOTrPaMME MO XMMHH MPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOYy4YE€HHEM XUMUU Ha YPOBHE OCHOBHOTO OOLIEro
oOpazoBaHusa. 3a TIpefeiaMd YCTAHOBJIEHHOM MpOrpaMMoil MO XUMHUHU
00s3aTeNIbHON (MHBApUAHTHOM) COCTABIISIIONIEH COJEp:KaHMs y4eOHOTO MpeaMeTa
«XuMHs» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapUAaTUBHOW COCTABIISIFONICH,
KOTOpas JO0JDKHA OMNPENENsThCS B COOTBETCTBHMU C HANPABICHHEM KOHKPETHOTO
npo¢uis o0yueHusl.

B coorBercTBUM ¢ KoHUentyalbHbIMH TosioxkeHusmMu PI'OC COO o
HAa3HAYEHUU TIPEIMETOB 0a30BOr0 M YIUIYOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHIupoBaHHOTO OOYyYEHHUsI Ha YPOBHE CpPEAHEro o0I1iero oOpa3oBaHUs



XUMHUS Ha YpOBHE YIUIYOJEHHOTO W3Y4YEHHUs HalpaBiI€H HAa pealn3alulio
MPEEMCTBEHHOCTH €  MOCIEAYIOIIMM  3TAalloM  TMOJYYEHUS  XHUMHYECKOIO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JIMCUHUILUIMH B By3ax M OpraHu3alusx CpeHEro npodeccruoHaaIbHOTO
oOpa3zoBaHusa. B 3Toil cBsA3M H3ydyeHHE MpeaMeTa «XHUMHS OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacIIMpeHHe U  YIIIyOJNeHHE TEOpEeTUYECKOW U
MPAKTUYECKON MOJTOTOBKM O0YYarOUIUXCsl, BIOPABIIUX OMNpPEAeAEHHbIN Mpoduib
oOy4eHUs, B TOM YHCJIE€ C IEPCHEKTUBOM MOCIEAYIONIETO MOTYyYSHUSI XUMUUYECKOTO
oOpa3oBaHus B Opranu3aiusx nmpodeccuonanbHoro oopasoanus. Hapsmay ¢ atum,
B cBete TpeboBanuit PI'OC COO Kk MmIaHUPYEeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEeNbHOM MPOrpaMMbl CpeaHEro oOIero oOpa3oBaHUs
U3yueHHe rnpeaMera «XuMUsS OpPHUEHTUPOBAHO TaKXKe Ha pelleHue 3ajad
BOCIIUTAHUS U COIMAIILHOTO Pa3BUTHs O0ydaromuxcs, Ha GOpMHUpPOBAHUE y HHUX
OOULIEMHTEIUIEKTYaJIbHBIX YMEHHUM, YMEHHUI palMoHaNu3alu y4eOHOro Tpyjaa u
O00O0OIIEHHBIX CHOCOOOB  JIESATEIBHOCTH, MMEIOIMINX MEXKIUCIUIIIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnstomuMu  ripeamMeTa «XUMHs» Ha YPOBHE YIIIyOJIEHHOTO H3yYCHHUS
ABIIAIOTCS  yruIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHun MoAX0/I0B K OTOOPY U CTPYKTYpPHOM
OpraHu3allid COAEp>KaHUA STUX KypCOB B NPOrpaMMe MO XUMHUU 32 OCHOBY
npuHAThl nojiokeHus PI'OC COO o pazauuusax 0a30BOro M yriryOJIEHHOTO
YPOBHEN N3YUYEHHUS IIPEAMETA.

OcHoBy coaepxkanus KypcoB «Opranudeckas xumus» u «OO0mas #u
HEOpraHWYecKas XHMHsS» COCTABIISIET COBOKYMHOCTb NPEIMETHBIX 3HAHUN U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3yYEHHs IpeaMeTa. DTa CUCTeMa
3HAHMM MOJy4YaeT ONpEeIeIEHHOE TEOPETUYECKOE JIONOJHEHHE, IO3BOJISIOIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OONbIIUK 00BEM  (PAKTOIOrHUECKOTO
Matepuana. Tak, Ha yrayOn€HHOM YpOBHE H3y4eHHs MpeaMera olecreueHa
BO3MOXXHOCTh 3HAYUTEJIBHOI'O YBEJIUYEHUs] O0BEMAa 3HAHUW O XHUMHYECKUX
AJIIEMEHTAaX U CBOMCTBAaX MX COCIMHEHHUH HAa OCHOBE PACIIMpPEHUs U yriayOjeHus
NPEACTABICHUA O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTSX
MPOTEKAaHMS PEeaKifii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS XMMUUYECKON KUHETHKU
U TepMOAMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoi
CUCTEMBI XUMUYECKUX  DJIEMEHTOB O0azupyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKUX MPEJCTABICHUSX O CTPOCHUU aToMa. XHMMHYECKas CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUU U
pa3pylICHUH, a TaKXKE C TOYKH 3PEHHUS MEXaHU3MOB €€ oOpasoBaHus. M3ydeHwue
TUMIOB ~ peakuuMid  JomojHseTcs  (GOpPMUPOBAHMEM  MpEIACTaBiIeHUNH 00
AIEKTPOXUMHUYECKHUX MpoIeccax U 3MEKTPOJU3€ PACIIaBOB U PACTBOPOB BEIIECTB.



B kypce opraHmdeckoidl XMMHUU TMPH PACCMOTPEHHUU PEAKIMOHHOW CIIOCOOHOCTH
COCIMHEHUN yAenseTcs 0co00e BHUMAHHUE BOMIPOcaM 00 dIEKTPOHHBIX d(deKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIHii.

Oco0oe 3HayeHHWE HMEEeT TO, YTO Ha COJEpPKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS U3YYEHHS ISl KJIACCOB OMPEAEIEHHOTO TPpodus (TIaBHBIM
o0pa3oM Ha WX CTPYKTYpy M XapakTep AOMOJHEHWH K OOmel cucreme
MPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIMSHHE CMEKHBIE TIPeIMeThl. Tak, HampuMmep,
B COJEpXXaHUH TpeaMeTa JUIsl KJIACCOB XUMHUKO-(PU3NYecKoro mpoduis 0oJbiioe
3HauYeHHUE OYIyT MUMETh dJEMEHTHl y4eOHOro marepuaia mo oomei xumuu. [lpu
U3YYEHUU TMpeAMeTa B JAHHOM CJydae akIeHT OyneT cheilaH Ha OOIIHOCTh
METOJIOB TO3HAHUSA, OOLTHOCTH 3aKOHOB U TEOPHI B XMMHUU U B (PU3HKE: aTOMHO-
MOJICKYJIIpHAsi Teopusi (MOJEKYJsIpHAsl Teopusi B (U3HUKE), 3aKOHBI COXpPAHEHUS
MacChl M DHEPruH, 3aKOHBI TEPMOJAMHAMHUKH, DJEKTPOJIU3a, MPEJCTABICHUS O
CTPOEHUU BEILIECTB U JPYToe.

B To e Bpems B COIep)KaHMU TMpeaMeTa Uid KJIacCOB XHUMHKO-
Onosornyeckoro npo@uiist OoNbIIMA yAENbHBIA BeC OyJeT UMETh OpraHHYecKas
xumus. B a3TOM cilydae mpenocTaBisieTCss  BO3MOXKHOCTb A Oosee
OOCTOSITENIBHOTO ~ PACCMOTPEHMSI XMMHMYECKOW  OpraHu3alu  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBbI, B COCTaB KOTOPOW BXOJAT, K TPUMEPY, TaKue
CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JIMIOUAbL, OEJKH, YIJIEBOJbl, HYKJIECUHOBbHIE
KACHOTHI U apyrue. [Ipu sToM 3HaHHMS O cCOCTaBe W CBOWMCTBAaX MpeCTaBUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIY>KaT OCHOBOW MJsi HM3y4YEHUS
CYLIHOCTHU IPOLECCOB (DOTOCHHTE3A, AbIXAHUS, TUIIEBAPEHUSI.

B mumane ¢GopmupoBaHHS OCHOB HAyYHOT'O MHPOBO33PEHHUS, OCBOCHHS
OOIIIEHAyYHBIX METOIOB TTO3HAHHUS M OIBITAa MPAKTHICCKOTO TPUMEHEHHUS HAYIHBIX
3HaHUW U3ydeHHe MpenMera «XUMHs» Ha YriayOJI€HHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBSI3SIX C yUeOHBIMU MPEIMETAMHU.

[Ipn u3ydyeHun yuyeOHOro mnpeaMera «XUMUS» Ha YIIyOJIEHHOM YpOBHE
TaKke, Kak Ha YpOBHE OCHOBHOTO U CpeJHero ooIiero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a7aueli MepBOCTETICHHON 3HAYMMOCTH SIBISICTCS (DOPMHpPOBAHUE OCHOB
HAyKH XHMHUU KaKk oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUIECKOU
JeSITeIbHOCTH Y€JI0BEKa M OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Perenne
TOM 3a7aud Ha YrAyOJIEHHOM YpPOBHE H3Y4YEHHUsS IMpeAMeTa Tpearnosaraet
peanu3aluio Takux 1eyen, Kak:

o (opMmupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €IMHCTBE MHpAa,
3aKOHOMEPHOCTSIX M TIO3HABAEMOCTH SIBICHUI MPHUPOJBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHbIX HayK M e€ Beayuled ponu B oOecnedeHuu
YCTOMYMBOIO  pa3BUTUS  YEJIOBEYECTBA: B  PEIICHUH  MpoOJeM
AKOJIOTMYECKOM, SHEPreTUYECKOM U MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU



MEIUIMHBI, CO3/JTaHUU HOBBIX MATEPHUATIOB, HOBbIX UICTOYHUKOB YHEPIUU, B
00eCrevYeHnn PalMOHAIBFHOTO MPHUPOIONOIb30BaHus, B (OPMUPOBAHUU
MUPOBO33pPEHUSI U OOIIEH KyJIbTYpPhl YEJIOBEKAa, a TAKXKE JKOJIOTHUECKH
000CHOBaHHOTO OTHOIIEHUS! K CBOEMY 3/I0POBbIO U IPUPOJIHOM CPEJIE;
OCBOCHHUE CHUCTEMbI 3HAHUM, JIEKAIIUX B OCHOBE XHUMHUYECKOU
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUPA: (PyHIaMEHTAIbHBIX
IOHATHM, 3aKOHOB M TEOPUHA XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJICKYJISIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKHX U
KUHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUS XMMHUYECKUX PEaKUuul, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
HAYYHBIX [TPUHIMIIAX XUMUYECKOTO MMPOU3BOJICTBA;

¢dbopMupoBaHue y 00yyaroIuXxcs OCO3HAHHOI'O ITOHUMaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHYECKUX 3HAHMM i1 OOBSICHEHUS
KJIFOYEBBIX M€ U MPOOJEM COBPEMEHHOM XUMUHU, AJIA OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPHUPOAY;
IPaMOTHOTO PEIICHUS MPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIKM3a U OIICHKHU C MO3UIIMKA 3KOJIOTHUECKON 0€30MacCHOCTH MOCIIEICTBUN
OBITOBOM M TMPOU3BOJCTBEHHON MESITEIHHOCTH YEJIOBEKa, CBSI3aHHOW C
XUMUYECKUM  MPOU3BOACTBOM, HCIOJB30BAHUEM U  IepepaboOTKON
BEILIECTB;

yIriyOJIeHHEe  MPEACTABICHHMM O  Hay4YHbIX  METOJax  IO3HAaHUA,
HEOOXOJAMMBIX ISl TPUOOPETEHUST YMEHHUI OpPUEHTHUPOBATHCS B MHUPE
BEUIECTB U OOBACHEHMUS] XUMHUYECKUX SIBIICHUW, HMEIOIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON EATENBHOCTH U TOBCEIHEBHOM KU3HH.

B mmane peamuzanuu mepBOOYEPEIHBIX BOCIUTATEIBHBIX M PA3BHBAIOIIUX
GyHKIMNA TETOCTHON CHCTEMBI CPETHEro OoOIIero o0pa3oBaHUs MPU U3YUYECHUU
npeqMera  «XuUMUS» Ha  YIUIyOJEHHOM  ypoBHE 0COOyI0 — aKTyallbHOCTB
IpUOOPETAIOT TaKUE IIETU U 3a/1a4H, KaK:

BOCIIUTaHHE YyOEKJAEHHOCTH B II03HABACMOCTH SIBJICHUWA TIPHPOJIBI,
YBOXCHHsSI K TIIPOLECCY TBOPYECTBA B OO0JACTH TEOPETUYCCKUX M
MPUKIAAHBIX HCCIIEIOBAHUNA B XHMHH, (POPMUPOBAHHME MHPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W IIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO M CaMOBOCIMTAaHUIO  Ha  OCHOBE  YCBOCHHSA
00IIEYETIOBEUECKUX [IEHHOCTEH;

pa3BUTHE IMO3HABATCIBHBIX MHTEPECOB, HHTCIUICKTYAIbHBIX U TBOPUYCCKHUX
CIOCOOHOCTEH oOyuaronuxcs, (GpOPMHUPOBAHHUE Yy HHX CO3HATEIHHOIO
OTHOIIICHUS K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY O0Opa30BaHHMIO Kak



YCJIOBUIO yCIEHON MpodhecCHOHANIBHON U OOLIECTBEHHOM JIEITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBI0 W TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

e (opMupoBaHHME YMEHMI W HABBIKOB Pa3yMHOT0 MPUPOJIONOJIb30BAHUS,
Pa3BUTHE IKOJIOTUUECKOU KYJIBTYPbI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKOMN AEATEIBHOCTH.

OO11ee 9nciIo 4acoB, MPEAYCMOTPEHHBIX JIJIsl U3YYEHUS] XUMHUU Ha yTiyOJIEHHOM
YpOBHE CpeaHero oodiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kiacce —
102 yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEJIENIO).

Jlns pean3zaniuy MporpaMMBbl UCTIONIB3YIOTCS YUYCOHUKH, TOMYIIICHHBIE K
WCIIOJIb30BAHUIO TIPU peaii3allii UMEIOIIUX TOCYIaPCTBEHHYIO aKKPEAUTAIHIO
o0pa3oBaTeIbHBIX MPOrPaMM Ha4yaJIbHOTO OOIIETr0, OCHOBHOT'O OOIIET0, CPEIHETO
oO1mrero oOpa3oBaHus OPraHU3aALMAMHU, OCYIIECTBIISIOMIMMHU 00pa30BaTEIbLHYIO
JEATENBHOCTD, MpUKa3zoM MuHnpocsemeHus ot 22.06.2026 Ne 436:

Xumus, 10 knace/ IN'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A., AO
«M3narensctBo "IIpocBeiienue' »;

Xumwus, 11 knace/ I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., AO
«M3narensctBo "IIpocBemienue ».

DnexkTpoHHbIE 00PA30BATENBHBIE PECYPCHI, JOMYLUIEHHBIE K HCIIOIb30BAHUIO TIPH
peann3auuy UMEIOINX TOCYIAPCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTEIbHbIX
IPOrpaMM Ha4aJIbHOTO OOIEro, OCHOBHOT'O OOIIEro, CPEIHEr0 0OIIEro
oOpazoBanus npukazom Munnpocsemienus ot 23.07.2025 Ne 551:

Xumus 10 knace. PI'AOY BO «I'ocynapcTBEHHBI YHUBEPCUTET MPOCBEIICHUSY;
Xumus 10 knacc (6a30Bb1it ypoBeHb). OO0 «MoOuiapHOE DIEKTPOHHOE
O6pa3zoBaHuey;

Xumusi. Bupryanbabie n1abopaTopHblie U npakTudeckue padotel. ®I'BHY
«MHcTUTyT conepxanusi U MeTo10B 00yueHust umenu B.C. JleqneBay.

COAEPKAHUE OBYUEHUSA
10 KJIACC

OPI'AHUYECKASA XUMUA
Teopernueckue 0OCHOBbI OPraHUYECKON XUMHUM.
[IpenMer W  3HaYEeHHWE OPraHUYECKOM XMMHUHU, IHPEACTABIECHUE O
MHOT000pa3uy OpraHU4eCKUX COCTUHEHUI.
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DNEeKTPOHHOE CTPOEHHE aToMa Yrjepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsSIHUSI. BalieHTHblE BO3MOXXHOCTH aToma Yriepoja. XHUMHYEcKas CBsI3b B
OPraHMYECKUX COCIMHEHUSX. THUIbl THOpUIU3AIMK AaTOMHBIX OpOUTaeH
yriepojia. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN M JJOHOPHO-
aKienTopHbli). TUMBl NEpPEeKphIBAaHUS AaTOMHBIX oOpOuTanel, G- U T-CBS3U.
OpunHapHasi, ABOMHAs W TpoiHAas cBsI3b. CrOCOOBI pa3phiBa CBSA3EH B MOJICKYJIax
opranuueckux BemiecTB. [loHsaTe o cBOOOAHOM panukane, Hykiaeopuiae u
anexTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJNeKyJIsapHble W  CTPYKTYpHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyJbl  Pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaIiEHHas,
ckenetHas. M3omepus. Buabl wH30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DOnekTpoHHbIE 3QPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUM (MHIYyKTHUBHBIN
Y ME30MEPHBIN 3P PEeKThI).

[IpencraBienne o KiacCUPUKANMK OPraHWYECKUX BemiecTB. [loHATHE O
bynkunonanpHOM rpymme. ['omonorus. ["'omonoruueckue psansl. CucreMaTuyeckast
HOMeHKIaTypa opranndeckux coeauHeHuin (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTZIEJIbHBIX ITPEACTABUTEIICH.

Oco0OeHHOCTH U Kiaccu(uKanus OpraHuyeckux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MNpPEeBpalllCHUN:
O3HAKOMJIEHHE C O0Opa3llaMu OpPraHWYeCKUX BEIIeCTB M MaTepHallaMH Ha UX
OCHOBE, OIBITBI MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB NPH HArpeBaHUU
(taBneHue, OOyIJIMBAaHME U TOPEHHUE), KOHCTPYMPOBAHUE MOJCJIEH MOJIEeKYJI
OpraHUYECKUX BEUIECTB.

YraeBoaopoasl.

Ankanbl. ['oMoornueckuii psj ajikaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MONEKYI AIKaHOB, SP°-
ruOpuau3almsl aTOMHBIX OpOMTaNiel yriepoja, o-cBsi3b. dusnmyeckue CBONCTBA
AJIKAHOB.

XUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKIHU 3aMEIICHUs, HW30MEpHU3alllH,
JETUAPUPOBAHUS, UKIN3ALNKI, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasinenne o
MEXaHHU3ME PEAKIMi PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxpaenue B npupojae. CriocoObl MOTyUYeHUS U TPUMEHEHHUE aJIKaHOB.

[Muknoankanel. O6mas ¢popmMyina, HOMEHKIATypa U nzomepus. OcoOeHHOCTH
CTPOEHHUSI M XHUMHUYECKHX CBOMCTB MaiblX (IUKIONPONAH, I[HUKIO0yTaH) U
OOBIYHBIX (ILIMKJIOMEHTAH, IUKJIOTEeKCaH) HUKI0oaNKaHOB. CrocoObl MONy4YeHus: U
MPUMEHEHUE ITUKJIOATKAHOB.



Aunkenbl. ['oMonoruueckuii psiji ajnkeHoB, oOmas (GopMysa, HOMEHKIATYpa.
DNeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYdI ajiKeHOB, SP’-
ruOpuan3anys aTOMHBIX opOuTanei yriepoja, 6- U m-cBsizu. CTpyKTypHas U
reomeTpuyeckass (UMc-TpaHc-) u3oMepus. PuU3nyecKkue CBONCTBA aJIKEHOB.
XWMHUYECKHE CBOMICTBA: peaklUUU MPUCOCAMHEHHS, 3aMEIEHUs B (-TIOJOKEHUE
IIPU JBOMHOM CBSI3H, NOJMMEpHU3alnd W okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peaklMy Ha JABOWHYIO CB3b. CIOCOOBI MOJYUYEHUS] U IPUMEHEHUE
AJIKEHOB.

Anxanguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOCHHOCTH JICKTPOHHOTO CTPOSHHS Y XMMUYECKUX CBOWCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu 1, 4-ipucoenunenne. Ilonumepusanus
COMPSDKEHHBIX JUeHOB. CrIOCOOBI MOIyYeHNS U IPUMEHEHHUE aJIKaIMEeHOB.

Anxunbl. 'oMon0orudeckuil psii ankMHOB, 001mas Gopmysia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJ AJIKMHOB, SP-
rudpuau3anmsi aTOMHBIX opOuTaneil yriaepoga. @uU3nyeckue CBOMCTBA aJKUHOB.
XHWMHUYECKME  CBOWCTBA:  pEaKUWHW  NPHUCOCAUHEHUs,  JUMEpU3alUu U
TPUMEPHU3ALNHU, OKUCICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, HMEIOIIMX KOHLEBYIO
TpOMHYIO CBs3b. KauecTBeHHbIE peakiiuu Ha TPOiHYIO cBsI3b. CIIOCOOBI MOJTy4EeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoaopoasl (apeHsl). ['omonoruueckuid psjl apeHoB,
oOurast popMyina, HOMEHKIATypa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKyJibl OeH30ma. DU3MYECKHE CBOICTBA apeHOB. XUMHUUYECKHUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuy 3aMelIeHHs] B OEH30JIbHOM KOJIbIIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaklUM NPUCOCIUHEHUS, OKHUCIECHUE TIOMOJIOTOB
oenzona. IlpeacraBneHue 00 OPUEHTUPYIOLIEM JIEUCTBUU 3aMECTUTENIEH B
OCH30JbHOM KOJIBLIE Ha TMpUMEpPe aJKWIbHBIX PAIUKaJIOB, KapOOKCHUIHHOH,
TUJIPOKCUJIBHOM, aMUHO- W HUTPOIPYMIbI, aTOMOB rajnoreHoB. OcoOeHHOCTH
XMMHYECKUX CBOMCTB ctupoia. [lomumepusanus ctupona. CnocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOJTOPOIOB.

[Tpuponnsriii ra3. IlomyTtabie HedTaHBIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIl yrojib U MpoAyKThl €ro nepepadotku. CrnocoObl nepepadboTku HEPTH:
NEPErOHKa, KPEKUHT (TePMHUYECKH, KaTaTUTHYECKHil), PUGOPMUHT, MHUPOIIU3.
[TpomykThl mepepaboTKH HEPTH, UX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckas CBsA3b MEXIY PA3IMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIEKTPOHHOE CTPOCHHME TaJOTEHIPOU3BOJHBIX YIVIEBOAOPOAOB. Peaknnu
3aMEIIEHHs TalloT€éHa Ha THAPOKCOIPyNIy, HUTPOIpynIy, IHaHOTPYIIILY,
amuHOrpynmy. /JleficTBHe Ha TaJOreHIPOM3BOJHBIE BOAHOIO M CIHPTOBOIO
pacTBopa mEno4yn. B3aumMomencTBUE IUTAJIONCHAJIKAHOB C MarHMEM M IIUHKOM.
ITonsTne 0 METaIJI00PraHUYECKUX COEIMHEHUAX. Hcnonb3oBanue



raJOreHIPOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE U TMPU CHUHTE3E
OPTaHMYECKUX BEILIECTB.

DOKCNEpPUMEHTAIbHBIE METOJIbl M3YUYEHHUSl BEIIECTB W UX MPEBpaAILCHUI:
n3yudeHne (U3NYECKUX CBOMCTB YTJIEBOJOPOJOB (PAaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yriaeBOJOPOJOB Pa3IMUHBIX KJIacCOB (0OeclBeUMBAHUE OPOMHOM WU
MOJHOW BOJBI, PAacTBOpAa MEPMAaHraHaTa Kajus, B3aNMOJICHCTBUE AalETUJIICHA C
aMMUayHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHapy)eHUE
yriiepoga ¥ BOJOpPOJAa B OPraHMYECKUX BEIECTBAX, IOJYYEHHUE HTWICHA U
W3YUYCHHE €ro CBOMCTB, O3HaKomiieHHE ¢ KoyuteKiusamu «Hedts» m «Yromby, ¢
oOpa3liaMyd IUIaCTMAacC, KaydyKOB MW PE3WHBI, MOJCIMPOBAHUE MOJIEKYJI
YIJIEBOJOPOIOB U TaJIOT€HIPOU3BOAHBIX YIII€BOJIOPOIOB.

Kucaopoacoaep:xammue opranndecKue coeTuHEHMsI.

[IpenensHble ogHOaTOMHBIE CcIHUPTHL. CTpoeHHME MOJIeKyNl (Ha MpUMeEpe
MeTaHOoJila W J3TaHoyia). ['omonoruueckuii psa, oOmas QopMyrna, H3oMepus,
HOMEHKIaTypa ©  kiaccuukanua. Dusznueckue CBOMCTBA  MPEACNIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpOaHBIE CBSI3M MEXIYy MOJIEKYJIaMU CIHAPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUMK 3aMElICHMs, JeTHApaTallih, OKHUCJICHHUS,
B3aUMOJICCTBUE C  OpPraHMYeCKMMHU W  HEOPraHWYECKUMHU  KHUCIIOTaMH.
KauecTBeHHas peakuys Ha OJTHOATOMHBIE CIIUPTHI. J[€MCTBHUE 3TaHOJa U METaHOJa
Ha opraHu3M ueyioBeka. CrocoObl MOJIYyYEeHUS M TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocthie a¢upsl, HOMEHKIaTYpa U n3oMmepus. OCOOEHHOCTH (HU3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaTroMHbl€ CHUPTHI — ATWICHIVIMKOAb W riaulepuH. dusznueckue u
XUMHUYECKHE CBOMCTBA: pEeaKlMM 3aMEIICHUs, B3aUMOICHUCTBUE C OpPraHUYECKUMHU
M HEOPraHWYEeCKHMH KHCJIOTaMH, KayeCTBEHHas pEakiusg Ha MHOr0aTOMHBIE
cnupThl. [IpencraBienne o MexaHHW3Me peakIui HYKICO(HIBHOTO 3aMEIICHUS.
JetictBue Ha opraHu3M 4enoBeka. CrocoObl TOJNyYeHUS W TPUMEHCHHE
MHOT'0OAaTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHHE THAPOKCOTPYMIbI U
O0eH3opHOTO snpa. duszndeckue cBoiicTBa (PeHosa. OCOOCHHOCTH XUMHYECKUX
cBoiicTB (eHona. KadectBeHusie peaknmm Ha QeHon. ToxkcwmuHOCTh (eHoma.
CrniocoObl monydenust v npuMeHnenue penona. denondopmanbaeruanas cMona.

KapOoHunbHbIE COETUHEHUS — alIbJICTU/IBI M KETOHBI. DJICKTPOHHOE CTPOCHHE
KapOOHUJILHOU Tpynmbl. ['OMoOJOruueckue pszbl albJIeTU0B U KETOHOB, OOIIas
dbopmyrna, mu3oMepuss U HOMEHKIaTypa. DuU3nUecKue CBONCTBA albJETHIOB H
KETOHOB. XHMMHWYECKHE  CBOWCTBA  QJIBJCTHIOB UM  KETOHOB:  PEAKIUU
npucoenrHenus. OKUCICHUE albJCTU0B, KAUECTBEHHbIC PEAKIIUM Ha ajIbJCTUIbI.
Cnioco0Obl MOSTy4eHUsl U MPUMEHEHUE aIbJIeTUI0B U KETOHOB.



OaHOOCHOBHBIE TpeeNbHbIE KApOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 30Mepus u HOMeHKIIaTypa. Pu3ndeckue cBOMCTBa
OJTHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BomoOpoaHbie CBSI3U MEXKITY
MOJIEKYJIaMU KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIEC CBOMCTRBA,
peakuus STepUPUKALNM, PEAKIUU C YYACTHUEM YIJIEBOJOPOIAHOTO paauKaa.
OCOOEHHOCTM CBOMCTB MypaBbMHON KUCHOTHL. IloHSATHE O MTPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOMCTB HENPEJENbHBIX M aPOMATHUYECKMX KapOOHOBBIX KHUCIOT,
JTMKapOOHOBBIX KHUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICHIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MAaJIbMUTUHOBAsA, OJIEUHOBAs, JUHOJEBAA,
JuHoNeH08as KUCI0Thl. CocoObl MOTYUYEHUs U TPUMEHEHNE KAPOOHOBBIX KUCIIOT.

Cnoxnpie 3¢upsl. ['omonorudeckuit psa, oOmas dopmyiia, HU30MEPHS H
HOMeHKJIarypa. Dusnyeckue M XMMHUYECKHE CBOMCTBA: THAPOJIHU3 B KHUCIOHW W
LIEJIOYHOM Cpefie.

Kupsi. Ctpoenue, puU3nUecKue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHCJION M 11enouHoi cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COJACPIKAIINX OCTaTKU
HEMpeeIbHbBIX JKUPHBIX KUCIOT. JKupsl B ipupo/ie.

MBpbIa KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukarus yrieBoaoB (MOHO-, TU-
U nonucaxapuibl). MoHocaxapuabl: TJIOK03a, (GpyKTo3a, ramsakro3a, pudosa,
ne3okcupu6o3a. dusnyeckue CBOMCTBA M HaxXOXkAEHUE B npupoje. DOTOCUHTES.
XHWMHUYECKHE CBOMCTBA ITIIOKO3bI: PEAKIUU C YYACTUEM CIIUPTOBBIX U AJIbJIETUIHON
IpynI, CIOMPTOBOE MU MOJOYHOKHUCIOE OpoxkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAUYCHHUE B KUZHEAECATEIbHOCTH Opranu3ma. /[ucaxapuapl: caxaposa, MaiabT03a U
nakTo3a. BoccTaHaBiMBaromKe U HEBOCCTAHABIMBAIOIINAE Aucaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenne B nmpupoae n npuMenenue. [lommcaxapuasl: kpaxman,
INIMKOTeH W 1eiunono3a. CTpoeHne MakKpOMOJIEKYyJl Kpaxmaia, IJIMKOreHa U
HEeJUTr003bl.  PU3MYECKHE CBOMCTBA Kpaxmana MW UEJUTIOJI03bl. XHUMHYECKHE
CBOMCTBAa Kpaxmaja: TMApPOJU3, KAYECTBEHHAs PEakius ¢ HOAOM. XUMHUYECKHUE
CBOMCTBA ILIEJUTIOJIO3bI: TUAPOJIN3, TOTydeHUEe 3PHUPOB IeiuTonao3bl. [loHstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHsS BEIIECTB M HUX IPEBPAILECHHIA:
pPacTBOPUMOCTbD PA3IUYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE 3TAHOJA C HATPUEM,
OKHCJIEHHE STHUJIOBOTO CIIMPTA B AJIBIAETU] HA PACKAJIIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOIO CIHMPTa JUXPOMATOM Kaius (BO3MOXHO HCIOJb30BaHHUE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE PEAKUUW Ha albJeruabl (C TUAPOKCHIOM
muammuncepeOpa(l) u  rumpokcupgom  menu(Il)), peaknus rammepuHa ¢
ruapokcuoMm meau(ll), xumudeckue CBONCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIOKO3bI ¢ TuapokcuaoMm menu(ll), BzaumoneicTBre



KpaxMajia C MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJlady Mo TeMaMm «CHupThl U
benonb, «KapooHoBbIe KHUCITOTHL. CIIOKHBIC Y(DUPBD».

A30TcCo/iep:Kalle OPraHnvecKkre coeIuHeHusl.

AMMHBI — OpraHMYEcKUe MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudaTuyeckue W apoMaTHUYECKUE; TEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crtpoenne monekyn, obmas (Gopmyiia, u3oMepus, HOMEHKIATypa U (U3HUCCKHEC
cBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUUECKHMX aMUHOB: OCHOBHbBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJCHUCTBUE NEPBHUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Conu ankuiaMMOHHSL.

AHWIMH — TPEACTAaBUTENIb AMUHOB apomarhyeckoro psaa. CrpoeHue
aHuiauHa. B3anMHOE BiMsHUE TPYIN aTOMOB B MOJIEKyJe aHuiInHA. OcoOOeHHOCTH
XUMUYECKUX CBOWCTB aHWINHA. KadecTBeHHbIE peakiuu Ha aHWIMH. CrocoObl
MOJIyYeHUs] M TpuMeHeHue anudarnueckux amuHoB. [lonmyueHue aHuiIMHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepusi. OTaebHbIe IPEACTABUTEIN Ol
AMUHOKHUCJIOT:  TJIMIUH, ajaHuH. @Ou3nuecKkue CBOWCTBA aMHUHOKHCIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX  OPraHHMYECKHX
COCJIMHEHUN, peakKlus TMOJUKOHJICHCAUU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THAPOJIN3 MENTH/IOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHas, BTOpUYHAs M TpPETUYHAA
CTpYKTypa OenkoB. XHUMHUYECKHE CBONCTBA OEIKOB: THUAPOJIM3, ACHATyparus,
KaueCTBEHHBIC PEAKIINU Ha OCIIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBpallCHUN:
pacTBOpeHHe O€JIKOB B BOJIE, J€HATypalusi OEJKOB MpPU HArpeBaHHUM, LIBETHHIC
peakiuu Ha O€JIKW, pelIeHHe HJKCIePUMEHTAIbHBIX 33/lad 1[0 TeMaM
«A30TcoaepKaline OpraHUYeCKue COCAMHEHUS u «PacniozHaBaHue
OPraHUYECKUX COCITMHECHUI.

BricokoMoJIeKyJISIPHBbIE COeINHEHMSI.

OCHOBHBIC MOHATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIUU, CPEIHSSI MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCAIIHSL.

[TonumepHbie Matepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIIPONUIIEH,
NOJINBUHWIXJIOPU, TOJUCTHPOJ, MOJMMETHIMETaKpUIaT, MOJUKApOOHATHI,
nonvdTHWIeHTepedTanaT). Y TUIN3alus u nepepadoTka miacTyka.

DnacToMepsl: HaTypaabHbII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30MIPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bosokna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), UICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapoH U JIaBCaH).



[Tonumepsr CHELUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
3JIEKTPONPOBOIAIINE MTOJIUMEPHI, OMOpa3naraeMbie MOJIUMEPHI).

OKCHEpPUMEHTAIBHBIE METOJbl M3Yy4YEHMS BEIIECTB M WX IPEBPALLCHHIA:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yyKOB, pEIICHHE OHKCIEPUMEHTAJIbHbIX 3amad 1o TeMe «Pacno3HaBaHue
IJIACTMAcC U BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenne MonexkyasipHOH (OpMyJIbl OpPraHM4YeCKOro COEAUHEHHS IO
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaxO0XJEHHE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHMYecKOro COequHEHUs 1o Macce (00bEMY)
MPOJYKTOB CrOpaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuu W/WIM UCXOAHBIX BEIIECTB, YCTAHOBIICHHE CTPYKTYpPHOH (OpMyJibl
OpPraHWYECKOr0 BEIeCTBA Ha OCHOBE €ro XMMHUYECKHX CBOWCTB WM CIIOCOOOB
MOJIyYEHHUSI, OINPEAEICHUE JOJIM BBIXOJA MPOAYKTAa PEAKIHH OT TEOPETHYECKU
BO3MOYHOTO.

MexmpeaMeTHbIe CBSI3H.

Peanuzanusa MeXnpeaMeTHBIX CBSI3€M NPU U3YYEHUH OPTraHUYECKOM XUMHUHM B
10 kimacce OCYIIECTBISIETCS YEpe3 HCIOJIb30BAaHUWE KaK OOIIUX €CTeCTBEHHO-
HAay4YHBIX TIOHSATUW, TaK W TMOHATUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO011Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SIBIEHUE, HAYYHBIH (DaKT, rTUnoTesa,
TEOpHs, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHHE, U3MEpEHHE,
DKCIIEPUMEHT, MOJIEb, MOJIETUPOBAHHUE.

®usnka: Marepus, aToM, DJJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSTHUE
BEIIeCTBa, (DU3MUECKHE BEIUYHMHBI, €IUHUIBI HW3MEpPEHUs, CKOPOCTb, SHEPTus,
Mmacca.

buonorusi: kimerka, opraHusM, OJKocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THUI NMHUTAHUS, OPOKEHHUE,
(doTocuHTE3, nbIXaHWE, OENIKHU, YIJIEBOJbl, JKUPBI, HYKIECHHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hple HCKOMAaeMbIe, TOTLTUBO.

TexHonorus: mNHILEBBIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IHUTaHUS,
MOIOIIIME CPENICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 KVIACC

OBIIAS N HEOPTAHNYECKASA XUMUSA
TeopeTnyeckne 0CHOBbI XMMHH.



AtoMm. CocraB aTOMHBIX siAep. XUMHUYECKAN anemeHT. M3oronel. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UYHCIIA. DHEPTETUUYECKHE YPOBHU U
noaypoBHU. AToMHbIE opOuTanu. Kinaccupukaiuss XUuMUIECKUX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JNEKTPOHOB 1O aTOMHBIM — OPOMTAISIM.
DJIeKTPOHHBIE KOH(UTYpAIIUU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(MUTypaluu HOHOB.
DIJIEKTPOOTPULIATENBHOCTb.

ITepuognueckuii 3akoH u [lepuoanueckas cucTeMa XMMHYECKHUX 3JIEMEHTOB
.. MenneneeBa. CBa3b NEpUOIUYECKOrO 3akoHAa U lleproanyueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJOXHBIX BEIIECTB IO TrpynnaMm ¢ IepuojaM. 3HAUYCHUE
nepuoauueckoro 3akoHa /.M. Menneneesa.

XumMu4eckass CBSI3b. BuIbl XUMUYECKOW CBSA3U: KOBAJEHTHAs, HWOHHa,
MeTajndyeckas. MexaHu3mbl 0oOpa3oBaHUs KOBAJEHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AaKUENTOPHBIA. JHEPTUs U JJIMHA CB3U. [10NsIpHOCTH, HAITPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBsA3u. BogoponHas CBs3b.
MexMOoneKyIsIpHbIE B3aUMOAECHCTBHS.

BajleHTHOCT, M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha MpUMEpe COeAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAnHEHUaX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsATHE O KOOPAMHALIUOHHOW XUMHUH.

BemectBa  MOJNEKYJIAPHOTO YW HEMOJIEKYJSAPHOTO  CTPOEHUSA. UMb
KPUCTANTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHHble pactBopsl. Ilpencrasienue o
KOJUIOMIHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIIEHTPALIMM PAaCTBOPOB:
MaccoBasi J10JIsl BEIIECTBA B PACTBOPE, MOJISIpHAA KOHIIEHTpauus. HacwlleHHbIe u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHCTaIoruaparsl.

Knaccudukanys 1 HOMEHKIATypa HEOPraHUYECKUX BEIIeCTB. TpUBHAIbHBIC
HAa3BAHUSA OTIEIbHBIX MPEACTABUTEIEH HEOPTAHNUYECKUX BEILIECTB.

Knaccudukanms XuMu4ecKux peakiuii B HEOPTraHUYECKOW M OpTraHWYECKON
XUMUH. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAaHEHUS U MpPEBpAICHUS
SHEPTUM MPU XUMHUYECKUX peakiusax. TernoBbie d3PHEKTl XUMUYECKUX PEaKIU.
TepMoXuUMUUYECKHE YPABHEHHS.

CKOpOCTh XMMHYECKOM peakIilnu, €€ 3aBUCUMOCTh OT Pa3IuYHbIX (haKTOPOB.
['oMOreHHbIE U T€TEPOreHHbIEe peakuuu. KaTanus u katanu3aTtopsl.



OO6paTtumble 1 HeOOpaTUMbIEC peaklui. XuMuueckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUs. DaKTOpbl, BIUSIONIME HA TOJIOKEHUE XUMHYECKOIO
paBHOBECHUS: TEMIEPaTypa, JaBJICHUE U KOHIICHTPAI[MU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipuauun Jle [larense.

OnekTponuTuueckass auccoruanus. CuwibHble U CJIA0bIe AJIEKTPOIUTHI.
Crenenp gucconuanuu. Cpega BOJHBIX pPAacTBOPOB: KHUCIOTHAsA, HEUTpalibHas,
niesniouHas. Bonoponusiii nokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTemneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENNM W BOCCTAHOBUTENIU. MeETOHa 3JIEKTPOHHOrO OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILIIABOB BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEUIECTB M WX MpPEeBpallCHUN:
pa3lIoKEHHE TNEPOKCHMIA BOJIOPOJAa B IMPUCYTCTBUM KATAIM3aTOPa, MOJACIH
KPUCTATMYECKUX PEIIETOK, TPOBEJICHUE PEAKIIMM HOHHOTO 0OMEHa, OTNpe/eieHre
Cpelbl PacTBOPOB C IMOMOIIBI) HHJUKATOPOB, M3YYEHUE BIIMSHUSA Pa3TUUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOW PEAKIUU U TOJOKEHHE XHUMHYECKOTO
PaBHOBECHSI.

Heopranuuyeckasi xumusi.

[lonoxxenne HemetamioB B Ilepuoguyeckoid CUCTEME XUMHUYECKUX
anemeHToB J[.M. MenneneeBa u 0cOOEHHOCTH CTpoeHus: ux atomoB. Ousnyeckue
CBOMCTBa HEMETAIIOB. AJIJIOTPOIHSI HEMETAIJIOB (HAa MPUMEPE KHUCIOPOAA, CEPHI,
dbocdopa u yriepoaa).

Bonopoa. Ilonydenue, pusznueckre M XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJslaMd M HEMeTalUlaMH, BOCCTaHOBUTEIbHbIE CBoOWMCTBA. ['mapuiasl.
TonnuBHBIE ATIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, crocoObl ModydeHwus, (pusudeckue u
XUMUYECKUE CBOWCTBA. ['amoreHoBOoAOpoAbl. BaxkHeline KUCIopoAcoaepKallne
COCJIMHEHUs TajoreHoB. JlabopaTopHbie U MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHeHne raJoreHoB U X COCIMHEHHM.

Kucnopoa, o3oH. JlaGopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TOJYYEHUS
Kkuciopoaa. Ou3nueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxpaenue B mpupoie, CIOCOObI MOJNYy4YEHHS, (PU3NUYECKHE U
xuMuueckue cBoiictBa. CepoBogopona, cyiabduasl. Oxcua cepwi(IV), okcua
ceprl(VI). CepHucrass u cepHasi KHUCIOTBI M uX coir. OCOOCHHOCTH CBOICTB
CepHOU KUCITOTHIL. [IpuMeHeHune cephl U €€ COCTUHEHUI.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3NUYECKUEe u
XMMHUYECKUE CBOMCTBA. AMMUAK, HUTpUIbl. OKCHABI a30Ta. A30THUCTast U a30THAS



KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumeHenue azora
Y €r0 COeIMHEHHI. A30THBIE yI00pEHHUS.

®ochop. Haxoxnenwe B mpupojnie, CHocoObl MONMydeHUs, (GU3HUECKHE U
xumuueckue cBorictBa. Dochuast u dochun. Oxcuabl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHsie
ya0OpeHwusI.

VYrinepon, HaxoxJeHWE B HpuUpoje. AJUIOTPOIHbIE  MOJIU(PUKALIIY.
du3nyeckue W XUMHUYECKHE CBOWCTBAa MPOCTHIX BEHIECTB, OOPA30BAHHBIX
yriepogoMm. Okcup yriuepona(ll), okcun yriepona(IV), yronapHas kuciiora u €€
COJii. AKTUBUPOBAHHBIA YyToib, ancopOuusa. DyinepeHsl, rpadeH, yriepoHbie
HaHOTPYOkHU. [IpuMeHeHre MpOCTHIX BEIIECTB, 0OPA30BAHHBIX YTJIEPOJOM, U €ro
COECIMHEHU.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl moiydeHus, (U3NYEecKUue u
xumudeckue cBorctBa. Oxcup kpeMuusa(IV), kpemMHueBass KHUCIOTa, CHIIMKATHI.
[IpuMeHeHue kpeMHus U ero coequHeHuit. CTekso, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJICKTPOHHBIX 000J0YEeK aToMoB MeTauioB. OOmiue
¢dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY M TEXHHKE.
CruiaBbl METAJLIOB.

DONEeKTPOXUMUUYECKUN psiJl  HanpsokeHud  MeramioB.  OOmue  crnocoObl
MOJTYYCHHUS METaJLJIOB: TUAPOMETAILTY PTHs, MUPOMETAILTYPTHs,
anekTpoMetamutyprusi. [loHarue o xoppo3un MeramwioB. CrmocoObl 3amuThl OT
KOPPO3HH.

O6mas xapakrepuctuka MmeTtamioB [A-rpynmnel [lepuonnueckoit cuctemsl
XUMHUYECKUX DJJeMeHTOB. Harpuihi u kanmil: mnonydeHue, (QuU3MUECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCTUHECHUI.

Oo6mas xapakrepuctuka metamioB IIA-rpynmbr I[lepuonuyeckoit cucTeMsl
XUMUYECKUX DJIEMEHTOB. MarHuii M KaJblUid: TONy4YeHHe, (PU3NUECKHe u
XUMHUYECKHE CBOWCTBA, MPUMEHEHUE IMPOCTHIX BEIIECTB M WX COEIUHEHMUI.
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJIIOMUHUN: TTOTydeHue, GU3nIecKue 1 XuMUYECKUe CBOMCTBA, MPUMEHEHHE
MPOCTOTO BEIIECTBA M €ro coeAuHeHud. AmdoTrepHbIe CBOWCTBAa OKCHIA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMITJIEKCHI AlTFOMUHUS.

OO6mias  XapakTepuUCTHKa MeTauioB T100ouHbIX mnoarpynn  (b-rpymm)
[leproanyeckoi CUCTEMbl XUMHYECKUX AJIEMEHTOB.

du3nyecKkue U XUMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKcuabl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatel u auxpomaThl, UX
OKHUCJIHTEINbHbIE CBOMCTBA. [loyueHre u npuMeHeHue Xxpoma.



@u3nyeckne W XUMHUYECKHE CBOMCTBA MapraHla W €ro COCIWHEHUM.
Baxuneiimme coenuuenuss Mapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMHUYECKHE CBOMCTBA JKeJie3a U €ro coeauHeHuil. OKCupl,
ruapokcuasl u conu xene3a(ll) u xenesa(lll). [lonydenune u npuMeHeHUE Keae3a
Y €ro CIUIaBOB.

du3nyecKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coeaquHeHui. [lonyuenue u
MIPUMEHECHHUE MEJIU U €€ COCIUHECHUN.

[Muuk: momy4yeHue, (U3NYECKUE W XUMHUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U THUJIPOKCH/IA LINHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMenenune
[IMHKA U €r0 COeANHEHUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEBpallCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpEeHHE cepbl, ¢docdopa, Kenesa, MarHus B
KHCIIOPOJIE, M3Yy4YEHUE KOJUIeKUMU «MeTaiibl W CIUIaBbD), B3aWMOJICUCTBUE
HIEJOYHBIX U IIEJIOYHO3EMENIbHBIX METAJIOB C BOJION (BO3MOKHO HCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Yel, KaYeCTBEHHBIE PEAKI[MM Ha HEOPTAaHMYECKHE aHUOHBI, KATHOH BOJIOPO/JIa
U KaTUOHBl METAJUIOB, B3aUMOJEHCTBUE THUAPOKCUIOB aJIOMUHHS M LHHKA C
pacTBOpaMM KHCJIOT M IIEIOYEH, pEllICeHHE SKCIEPUMEHTAJIbHbBIX 3a/a4 M0 TEMaM
«Tanorens», «Cepa u e€ coeauHeHus», «A30T U Gochop U UX COEAUHEHUSN»,
«MeTauibl TJIaBHBIX MOATPYIID, «MeTamibl TOOOYHBIX TOATPYTII.

XUMHSA U KU3Hb.

Ponb xumuu B o0ecriedeHr yCTOWYUBOTO pa3BUTHS yenoBeuecTBa. [lonsTue
O Hay4yHbIX MeETOoAaxX IIO3HAHUS M METOJOJOTUH HAy4YHOTO MCCIEI0BAHUS.
HayuHble TpUHIIMIIBI OpraHU3alul XUMUYECKOTO NPOU3BOACTBA. [IpOMBIIIITIEHHBIE
CIIOCOOBI TTOTYYEHUST BOKHEUIITUX BENMIECTB (HAa MPUMEpE MPOU3BOJICTBA AMMHAKA,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbIlieHHbIE CITOCOOBI TOIyYeHUSI METAJUIOB U
CIUIaBOB. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOLIEW Cpelbl U €ro MOCIIEICTBUS.
Ponp xumuu B o0ecrieueHnn SHEPreTuIeckoil 6€30MacHOCTH.

XuMusi ®W 300poBbe 4enoBeKa. JlekapctBeHHble cpenctBa. lIpaBuna
MCII0JIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XUMUK B pa3BUTUHN METULIMHEI.

XuMusl MUIIYA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE J00aBKU. Poiib XxuMuu B
o0ecrieueHnH MUILEBOM 0€30M1aCHOCTH.

Kocmernueckne u mnapdromepHbie cpeactBa. beitoBas xumus. [lpaBuna
0€30MacHOro0 MCIOJb30BaHUsl MpenaparoB OBITOBOW XHMMHUHM B TOBCEAHEBHOM
KU3ZHU.

XuMUSL B CTPOUTENBCTBE: BAKHEHIINE CTPOUTENbHBIE MaTE€pUaibl (LIEMEHT,
OETOH).

XuMus B CEIIbCKOM X03sicTBe. OpraHndyeckre U MUHEpaIbHbIE YI00pEHUS.



CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPaCKu, CTEKJIO, KEpaMHKA.
Marepuansl 1t 35ekTpoHrKkd. HaHoTeXHOIOT M Y.

Pacuétnrle 3amaun.

Pacuérel: Macchl BelmiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIMH, €CIH OTHO U3
BEILIECTB MMEET IpUMEecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkuuM, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pPACTBOpPAa C ONPEACIEHHOU
MacCOBOM JOJI€d pPACTBOPEHHOIO BENIECTBA, MACCOBOW JIOJM W MOJISIPHOM
KOHIIEHTPAIIMM BEIIECTBA B PAacCTBOpPE, JIOJIM BBIXOJA MPOJYKTa PEAKIUH OT
TEOPETHUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  HU3YyYeHUH OOmEed W
HEOpraHU4eCcKorW XUMUM B 11 Kiacce OCyIIEeCTBISIETCA Ye€pe3 MCIOIb30BAHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK W MOHATHHI, IPUHATHIX B OTAEIbHBIX
MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIN (DAKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlU3, CUHTE3, KJacCU(UKAIUs, NMePUOIUIHOCTh, HAOIIOICHHE,
M3MEpPEHUE, DKCIIEPUMEHT, MOJIEIIb, MOJICIMPOBAHHUE.

dusuKa: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, D3JEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUYECKUN YPOBEHb,
BCIIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHHE BEISCTBA, HACANBHBIN Tas3,
bu3nYecKue BEIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusmM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKkpo-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBO/IbI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUH B SKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIC MOPOJIbI, MOJIE3HBIE UCKOMAEMBIE, TOILIMBO,
peCypCHL.

TexHonmorusi: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYPrusi, CTPOUTEIbHBIC
MaTepUaibl, CENbCKOXO3IUCTBEHHOE MPOU3BOACTBO, IMHUILEBASI MPOMBIIUICHHOCTD,
dbapMaiieBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX
MPENapaToB, MPOU3ZBOACTBO KOHCTPYKUMOHHBIX MATEPUATIOB, 3JECKTPOHHAA
IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWHU
HA YT'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBUM C CHCTEMHO-IEATENIBHOCTHBIM IIOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHETO
oOmrero 00pa3oBaHMsS BBIJCICHBI CICAYIOIIME COCTABIISIONINE: OCO3HAHUE
OOy4arolmMUMUC POCCUMCKOM TPaKJAHCKOM HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPEAECICHHUIO; HAIMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJCHUS; HaJU4YWe
MPaBOCO3HAHUS, SKOJIOIMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IETTU U CTPOUTH
KU3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yibTAaThl OCBOCHUS NpeAMETa «XHUMHS» OTPAKAOT
c(hOpPMHPOBAHHOCTh OMbBITA IO3HABATENLHON M TMPAKTUYECKON JIEeITEIbHOCTH
00y4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHOM EITeIbHOCTH.

JIMUHOCTHBIE pE3yJIbTATBl OCBOEHHUS TMpeaMeTa «XUMHS»  OTPaAXKaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEIBHOM M MPAKTUUECKON JAEeSTEILHOCTH
oOydJarommxcs B MPOIECCe peann3alud 00pa3oBaTeIbHON NEATEILHOCTH, B TOM
YHCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX MPaB U 00SA3aHHOCTEM,
YBQ)XXEHHUSI K 3aKOHY U IIPABOIOPSIKY;

MPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUN B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM MEATEIBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHBIX BUJIOB YUCOHOU JAESTEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

LIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJIEAUIO
OTEYECTBCHHOMN XMMUM;

YBaXEHUS K MPOIECCY TBOpPYECTBAa B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHUS TOTO, 4YTO JaHHbIE HAyKH €CTb pPe3yJbTaT
JUIUTEIbHBIX ~ HAOJIOJACHUN, KPOIMOTIUBBIX  HOKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MMPAKTUKOB;



MHTEpeca M [03HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEIYIOUIEM
aHanm3e WH(POPMAIUU O MEPEOBBIX TOCTIKCHHSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OTICHUBATH CUTYAIIMH, CBA3aHHBIC C XUMUUYECKUMU SIBICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAIThbHO-HPABCTBCHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEJCHUE U TOCTYIKH CBOUX TOBApPHILEH C
MO3ULMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUSA MOCHEACTBUMN
MOCTYIIKOB;

4) popMuUpPOBaAHUSA KYJIbTYPbI 3[I0POBbS:

NOHMMAaHUSA LEHHOCTEH 370poBOoro u Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (HU3MUYecKOMYy U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHrss TpaBuil 0Oe30MacHOro oOpalleHus C BellecTBaMu B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYIOBOU ACATEIBHOCTH;

NOHUMAaHUSl [EHHOCTH TPaBWI HHJMBHUAYAJIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3JOPOBBIO M KU3HU JIIO/ICH;

OCO3HAHMS MOCTEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) TpyA0BOro BOCIIHTAHUS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHCKON
NEeSATENbHOCTH, OOIIECTBEHHO IMOJE3HOM, TBOPYECKOM W  JPYruX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YaCcTHE B PEIICHHH MPAKTUYSCKUX 3aaad
COILIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HU3YUYEHHUIO Mpodeccuil pa3IudyHoro pojia, B TOM
YKCJIe HA OCHOBE MPUMEHEHHSI MPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYY, JIIOISIM TPyJa U pe3ybTaTaM TPYJAOBOU IeATEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPACKTOPUHU
oOpa3oBaHus, Oyaymield MpoQeccuu U pean3alii COOCTBEHHBIX IKU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro0 BOCIIUTAHUS:

HKOJIOTUYECKU IIEJIeCO00Pa3HOT0 OTHOILIEHUS K MPHUPOJE KaK HCTOYHHUKY
CYIIIECTBOBAHMS )KU3HU Ha 3eMJIe;

MOHUMAaHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHHUS
HKOHOMHYECKHUX MPOIECCOB HA COCTOSTHUE PUPOJAHON U COILIMATBHOU CPEAbL;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUN XUMHUU IS
pELIEHUST BONPOCOB PAlMOHAIIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUM, IPUHOCIIIMX Bpel OKPYKarOLIEH
NPUPOIAHON Cpelie, YMEHHsS IPOrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKUE
MOCTEICTBUA MPEANPUHUMAECMBIX JECUCTBUI U MIPEIOTBPALIATH UX;

HAJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIILICHUS, IKOJIOTHYECKON KYIbTYPHI,
OmbITa NEATETbHOCTH JKOJIOTUYECKON HaIpPaBJIECHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMH B IMO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJOTUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIEITO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHHS €€ poJud B
bopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUJIEHUS, CO3JaHUU IE€JIOCTHOTO
MpeACTaBICHUs] 00 OKpYKalollleM MUPE KaK O €IMHCTBE MPUPOJABI U YEIOBEKA, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIeHWH TMPOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOU
UMBWIN3ALMU: B €€ TyMaHHCTHUYECKOM HAMNpPABICHHOCTH W Ba)XXHOM pOJM B
CO3JJaHUU HOBOM 0a3pl MaTepUaIbHON KyJIbTYphbl, B PELICHUH TI00ATBHBIX
mpo0IeM yCTOMYMBOTO PAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOW, DSHEPIETHUECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUH MEAMIIMHBI, 00eCTeueHnn
YCJIOBUM YCHENTHOTO TPY/a U HKOJIOTHYECKH KOMMOPTHON MKU3HU KaXKJIOTO YJIeHa
00I111eCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUSA, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJiy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETr0 MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, YMEHHUS JeaTh 000CHOBaHHBIE 3aKIIOUCHHS Ha
OCHOBE HAay4yHbIX (PAKTOB M HMEIOIIUXCA JaHHBIX C 1EIbI0 MOJYyUYCHUS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJB30BaTh XHUMHUYECKUE 3HAHUS IS
penieHust IpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATENbCKOMN NESTENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMH;

MHTEpeca K OCOOCHHOCTAM Tpyda B paznuyHbIX cepax mpodeccruoHanbHON
JEATETBbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHS IIPOrpaMMBbI TI0 XUMHU Ha YPOBHE
cpenHero o01ero oopa3oBaHus BKIIOYAIOT:

3HAYMMble  JI  (OPMHUPOBaHHMSI ~ MHPOBO33PEHHUS  OOYYaIOLIUXCS
MEXKTUCIUIUTMHAPHBIC (MEXKIIPEAMETHbIC) OOICHAYYHbIC TOHATHS, OTPaKarOIIHe
IICJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHENU(PHKY METOJOB ITO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBJICHUE,
npoliecc, CUCTeMa, Hay4Hblid (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIIOBaHIE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT H JIPYTHUE);

yYHHUBEpCaJIbHbIC y4eOHBbIC NEHCTBUS (ITO3HABATEIIbHBIC, KOMMYHHUKATHBHEIC,

PEryJISITUBHBIE), o0ecrieuynBaroIIme dbopmupoBaHue (GyHKIIMOHATIBHOM
TPaMOTHOCTH U COIMAILHOW KOMITETEHITUN 00YyYarOIIXCs;
CIIOCOOHOCTH 00yUaromMXCcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4COHBIC
JICUCTBUS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHbIMU  TIO3HABaTEJIbHBIMM, KOMMYHHUKAaTUBHBIMH ¥  PETYJSTUBHBIMU
NEUCTBUSIMH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS

1) 0a30Bble JJOrHYecKue JeCTBUSI:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OmNpeAeisaTh LEIH JCITEIbHOCTH, 3aJaBas IlapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIHBHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIB30BaTh TMPHU OCBOCHMM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEpPHbIE NMPU3HAKU MOHSITUN M YCTaHABIMBATH WX B3aUMOCBS3b,
WCIIOJIb30BATh COOTBETCTBYIONINE TIOHSITHS ISl OOBSICHEHUS OTJEIBHBIX ()aKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTECPUHU JJIA KJIACCH(PHUKAIIMU BEIICCTB H
XUMHUYECKHUX PEaKIN;

yCTaHaBJIMBAaTh MPUYUHHO-CJICJACTBEHHBIC CBS3M MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJECHHUS (MHAYKTUBHbBIC, JEIYKTUBHbBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B PacCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEMble B XUMHUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOACIBHBIC TIPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas (opMyJsia, ypaBHECHHE XHMHYCCKOU



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUECKUX PEAKIIHA.

2) 0a3oBbIe MCCJIEeI0BATEIbCKHE 1eCTBUSA:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKuunii;

(bOopMyIUpPOBATH LIEJIN U 33/1a4U UCCIIEI0BAHMS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOATENIbHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJE€Th HAaBBIKAMU CAMOCTOSTEIBHOTO IUJITAHUPOBAHUS M MPOBEACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJAO0M
mpoliiecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENBCKOM M MPOEKTHON
JESTEHLHOCTH, TPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIILHOMY
MOMCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pPa3InYHBIX
METO/IOB [TO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OpPUEHTUPOBAThCA B PA3JIUYHBIX HCTOYHMKAX uWHopMauuu (Hay4dHO-
NOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COAEpP’KaHUsA, CIPaBOYHBIE MOCOOUS,
pecypebl HTepHETa), aHamM3upOBaTh MHPOPMALIUIO PA3TMYHBIX BUAOB U GHOpM
Ipe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTD;

bopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOAUMOW JUIsI BBIMOJHEHHS Y4YEOHBIX 3ajad
OTIPEICNIEHHOTO THUIIA;

NpUOOpETaTh OMBIT HCMOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  MpPEACTABICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHUE);

WCIIOJIb30BaTh HAyYHBIA SA3BIK B KA4eCTBE CpeACTBAa Npu paboTe C
XUMUYECKON uHpOpMaIMeil: NpPUMEHSATh MEXIpeAMeTHbIe ((u3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJINYCCKHUEC CPCACTBA HATTISAIAHOCTH.

KoMMyHuKaTHBHbIE YHHMBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:



3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMbI B XOJ€ Uajaora u/uiu
JMCKYCCHUH, BBICKA3bIBaTh UJIeH, ((OPMYIUPOBATH CBOH MPEIIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS MTPEJIOKEHHON 3a/1a4U;

BBICTYNATh C NpPE3EHTAlMEN pe3yJbTaTOB IO3HABATEIBHOU JAESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HCCIETOBAHUIO CBOWCTB
M3Yy4YaeMbIX BEUIECTB, peajn3alun y4eOHOTO MPoeKTa, U (OPpMYIHPOBATH BBHIBOIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYyTEM COrJACOBAHMS MO3ULUNA B
X0J1e 00CyXIeHHSI 1 OOMEHA MHEHUSAMH.

PeryasiTuBHbIE YHHBepCAJbHbIE Y4eOHbIE JeHCTBUS:

CaMOCTOSATETILHO TUJIAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NeATeIIbHOCTh, Ompenesas e€ IMenu W 3aJadd, KOHTPOJHUPOBATH M IO MEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraéMblii alropuT™M JACUCTBUI MpHU
BBITIOJTHEHWHU Y4YeOHBIX UM HCCIENOBATEeIIbCKUX 3a7ad, BBIOMpaTh Haumbolee
2 PeKTUBHBIN CcMOCO0 MX pEHICHHS ¢ Y4E€TOM IOJYYEHUs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITENIBHOCTH HAa OCHOBE CamMOaHaIu3a H
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIEC pe3ybTaThl OCBOCHHS MPOTPAMMBI 10 XUMUU HA yTIyOIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOuiero o0pa3oBaHUs BKIIOYAIOT CrelU(pUYecKue
JU1sl yaeOHOTo npeaMeTa « XUMUsH Hay4dHbIE 3HAHUS, YMEHUS U CIIOCOOBI JICHCTBUM
M0 OCBOCHUIO, MHTEPIPETALMA U TPEOoOpPa30BaHUIO 3HAHUM, BUBI ACATEILHOCTU
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHWW B PA3THYHBIX YUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX C XUMHUen. B
nporpaMMe 10 XHUMHUU TPEAMETHBIE PE3YyJIbTaThl MPEACTABICHBI 10 TroJaM
W3yYCHUS.

10 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh IIPEACTABICHHM: O MECTE€ M 3HAYCHHUH OPraHUYSCKOM
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B 00ECTICYCHUH YCTONYMBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTMYECKOM, SHEPIETUUECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3/JAaHUM HOBBIX MAaTE€pUAJIOB,
HOBBIX MCTOYHHUKOB DHEPIUH, B obecrieueHU N pPalMOHATBHOIO
PUPOOTOIL30BaHUsI, B (OPMHUPOBAHWM MHUPOBO33PEHUS U OOIIEH KYJIbTYphI
YelioBeKa, a TakKKe OJKOJOTMYECKHU OOOCHOBAHHOIO OTHOUIEHUSI K CBOEMY
3I0POBbBIO W IPUPOJIHOU CPEAE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKUX  3HAHUM, KOTOpAass  BKIIFOYAET:
OCHOBOIIOJIAratOIMe MOHATHUS — XUMUYECKHUM 3JIEMEHT, aTOM, S/IpO U 3JIEKTPOHHAS
oboylouka atoma, s-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTaneil, HWOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIIEHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOAHBIN CKeleT, GyHKIIMOHATbHAs
TpyIa, paadkal, CTPYKTypHbIE (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIE), M30MEpUsl CTPYKTypHasT M TPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, T'OMOJOTUYECKUNA pAJl, TOMOJOTH, YIIEBOJOPOIBI,
KUCJIOPOJI- M a30TCOJIECPKAIINE OPraHUYECKUE COEAUHEHUS, MOHOMEp, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHSI OPraHHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUsT DHHEPrUu TMPU XUMHUUYECKUX PpEaAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHMS, JEKAIIUE B OCHOBE
MMOHUMaHHS TPUYUHHOCTU U CUCTEMHOCTH XMMHWYECKUX SIBIICHUI; MPEACTABICHUSA
O MEXAHMW3MaX XUMHYECKUX PpEAKLIHUN, TEPMOAUHAMUYECKUX M KHHETUYECKHUX
3aKOHOMEPHOCTAX MX NPOTEKAHUS, O B3AUMHOM BJIMSIHUM aTOMOB U I'PYIIIT aTOMOB
B MOJIeKyJiax (MHAYKTUBHBIM 1 Me30MepHbIN 3 dexTol, opueHTtanTsl | u Il pona);
(bakTOJIOTHYECKHE CBEIICHHUS O CBOWMCTBAX, COCTaBe, MOJYYEHUU U O€30MacHOM
WCIIOJIb30BAaHUN BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NESTEIPHOCTH  YeJOBEeKa, OOMUX  HAYYHBIX  MNPUHIUIAX  XHMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TIEpEepadbOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISBJISATh XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTAHABIIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHS HPHU
OIIMCAHWM COCTaBa, CTPOCHUSA U CBOMCTB OPTraHUYECKUX COCIUHECHUN;

c(hOpMHUPOBAHHOCTH YMEHUI:

MCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JUISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYJT OpraHUYECKUX
BEIIIECTB;

COCTaBJISITh YPAaBHEHUSI XUMUYECKUX PEAKUUUA U PACKPBIBATH UX CYIIHOCTH:
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIbHBIX ~ PEAaKUUW  IOCPEICTBOM  COCTAaBJICHUSA
AJIIEKTPOHHOTO OajlaHca JTUX peakiuii, peakiuil HOHHOro OOMeHa IyTEéM
COCTaBJICHUA MX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHECHUM;



M3TrOTaBJIUBATh MOJICIU MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WIUTIOCTPALIUU
WX XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHSI,;

c(hOpMHPOBAHHOCTh YMEHUI: yCTaHABJIMBATH MPUHAJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHUIO K OIpeAcIIEHHOMY
KJIacCy/Tpynne CO€IMHEHUM, JJdaBaTh UM Ha3BaHMUS 10 CHUCTEeMaTHYECKOU
Homenknarype (IUPAC) u npuBOIUTh TPUBHAIbHBIE HAa3BAHUS NJIA OTACIIbHBIX
NpeACTAaBUTENIE OPraHUYECKUX BEIIECTB (ITUJICH, AllETUJICH, TOJYOJI, TJIUILEPHUH,
ATWICHTJINKONb, (eHON, (QopMambIeTul, aneTaabJeTHu]l, aleToH, MypaBbHUHAs
KHUCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJIEMHOBAS, TAJIbMUTHHOBAST KUCIIOTHI,
TJIMLWH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWII, U30MPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUe);

cOPMHUPOBAHHOCTh yMEHHUS ONPENENsATh BHUJ XUMHYECKOW CBSI3M B
OpPraHMYECKUX COEIMHEHUSX (KOBAJIGHTHAs W WOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh, yMEHUS TPUMEHATHh TIOJOXKEHHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. byTtiieposa /st 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nueckue M XMMHUYECKHE CBOWCTBA THUIIMYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIECTB: aJIKAHOB, IIUKJIOAIKAHOB, AJIKEHOB, aJKaIMEHOB,
QJIKWHOB, apPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIHUPTOB, AaJbJECTU/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX 3()DUPOB, KUPOB, HUTPOCOSTUHEHUN U
AMUHOB, AMHHOKHUCIJIOT, O€NKOB, yTJIeBOAOB (MOHO-, JM- U TOJHUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HHUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XUMHUECKHUX PEAKIHUM C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh yMEHUS TMOATBEP)KJIATh HA KOHKPETHBIX IMpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHHM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBS3U (G- U M-CBSI3H), B3AMMHOTO BIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOOPOHOIO
Chipbsi (HE(Th, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI €ro mMepepadOTKH W
MPAKTUYECKOE IPUMEHEHUE TPOIYKTOB MEepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHMM O €CTeCTBEHHO-HAayYHBIX
MEeTOJaX MO3HaHUs — HAOJIIOJACHUHU, U3MEPEHUH, MOJICITUPOBAHUU, IKCIICPUMEHTE
(peambHOM M MBICTICHHOM) U YMEHUS IPUMEHSTH 9TH 3HAHUS,

chOpMHUPOBAHHOCTh yMEHUS IPUMEHSTh OCHOBHBIC orepanuu
MBICIIUTENILHON JIESTEIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3alINIO, BBISBICHUE NMPUYUMHHO-CJICJICTBEHHBIX CBSA3EH — IS U3y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMECHHUI: BBISBIATH B3aHUMOCBSI3h XMMUYECKUX 3HAHUM C
MOHATUSAMHM U TIPEJCTABICHUSIMUA APYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB JIJIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUSI CYIIHOCTH MAaTe€pUabHOTO EIUHCTBA MHUPA,
WCIIOJIb30BAaTh CHCTEMHBIC 3HAHUS IO OPTaHWYECKONW XUMHUHU 11 OOBSICHCHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOY;

cOpPMHPOBAHHOCTh YMEHHH: TMPOBOJIUTH PACUETHI MO0 XUMHUYECKUM
dbopMysIaM U ypaBHEHHSIM XUMHUUYECKUX PEAKIMH C HCIOIb30BaHUEM (PHU3HMYECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJHUYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHNX
BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHUIO XUMHYECKOU
(GbopMyIIBI BEIIECTBA MO HW3BECTHBIM MACCOBBIM JIOJISM XHMHUYECKHX 3JIEMEHTOB,
MPOyKTaM CrOpaHusl, TUNIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: NTPOTHO3UPOBATh, aHATU3UPOBATH U OLICHUBATH
C TIO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  MOCHEJACTBHUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JESATETLHOCTA 4YEJIOBEKa, CBA3AHHOM C IMepepadoTKOM
BEIIIECTB, UCIIOJIb30BaTh MOJIYUYCHHBIC 3HAHUS ISl IPUHSATUS TPAMOTHBIX PEIICHUM
po0JieM B CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpPMHPOBAHHOCTh YMEHUHN: CaMOCTOSITENIbHO TUIAHUPOBATh M MPOBOIUTH
XUMUYECKUN DSKCIEpUMEHT (MOJIyYeHHEe W M3YYeHHE CBOWCTB OPTraHUYECKHUX
BEIIECTB, KAYECTBCHHBIC pPEAKIMU YIJIEBOJOPOJOB PA3JIWYHBIX KIJIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/la4y 1O PACIO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COONIOJCHUEM MPaBUII
0e30macHOro OoOpallleHWs ¢ BeIIeCTBAaMU M J1Ta0OpaTOPHBIM O0OPYJ/IOBAHHEM,
dbopmMyIHpoBaTh 1€JIb HUCCIAEAOBAHUS, TMPEACTABIAThL B pa3iIudHod ¢dopme
pEe3yIbTaThl SKCHEPUMEHTA, AaHAIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI:

coOJIr01aTh MpaBUia SKOJOTHYECKH 11€JIECO00Pa3HOT0 MOBEICHHUS B OBITY H
TPYJAOBOM JEATENIBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOIIEH
MPUPOJIHON CPEJIbI U IOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHSL;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JCHCTBUSI Ha >XUBBIE OPraHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, TOHUMAas cMbICH TTokaszareis [1JIK;

aHAIM3UPOBATH 11€71eCO00Pa3HOCTh MPUMEHEHHUS! OPraHMYEeCKUX BEIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHHUS PUCK-TI0JIB3;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TNIHBIX UCTOYHHUKAX (Hay4dHasi U y4eOHO-HaydHaS
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, uTEpHET U Npyrue), KpUTUYECKU
aHAJIM3MPOBATh XUMUUYECKYI0 MHpOpMaIMIO, iepepadaTsiBaTh €€ M UCIOIb30BaTh
B COOTBETCTBUU C NTOCTABJICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas u HeopraHmdeckas
XUMUSD OTPAXKaroT:

chOpMHUPOBAHHOCTh MPEJCTABICHUNA: O MaTepUaIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBICHUN NPUPOIBI, O MECTE€ U 3HAYEHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00E€CIECYEHUU YCTONYMBOIO
pa3BUTHA, B PEHICHUU TPOOJEM HKOJOTHUECKOM, PHEPreTUYECKOM M MHUILEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUILHUHBI, CO3JJaHUM HOBBIX MaTEpPHUATIOB, HOBBIX
WMCTOYHUKOB SHEPTUM, B OOECIEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIH30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHMSI W OOIEH KyJbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTUUECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO M TPUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKUMX  3HAHMM, KOTOpass  BKJIKOYACT:
OCHOBOMOJIATalIINE MOHATUS — XHUMUYECKHI DIIEMEHT, aTOM, SApO aToMa,
U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTATN, OCHOBHOE H
BO30Y>KAEHHOE COCTOSIHHSI aToma, THOpUAM3aIUsl aTOMHBIX OpOWTaled, HOH,
MOJIEKYJIa, BAJEHTHOCTb, O3JICKTPOOTPULATEIIBHOCTh, CTEIEHb  OKHUCIIEHUS,
XUMHUYECKasi CBsI3b (KOBaJieHTHAs, MOHHAsA, METaJIMYeCcKas, BOJOPOIHAs),
KpUCTAJNIMYECKAs] pEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOIUTHI,
HEAJIEKTPOIMUTHI, DJEKTPOJUTHYECKAss JUCCOLMALMS, CTENEHb IHCCOLMALUU,
BOJIOPOJIHBIN TIOKa3aTedb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XMMHUYECKON PEAKINHU, CKOPOCTh XUMHUYECKON PEAKIINHU, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AIEKTPOJUTHUYECKONM IHUCCOLMAINU, MEPUOANUECKUIM
3akoH JI.1. MeHeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3AKOH COXPAHEHUS U
MPEBPAIIEHUS] SHEPTUM MPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JEHUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK
XUMHHM, MHUPOBO33PEHUECKUE 3HAHUSA, JIEKAIIME B OCHOBE IIOHUMAaHUs
NPUYMHHOCTA W CHUCTEMHOCTM  XUMHUYECKUX  SBJICHHUW;  COBPEMECHHBIC
MPEJICTABJICHUS] O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM |
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEACTABJIECHUS O MEXaHU3MaX XUMHUYECKUX
peakuuii, TEPMOAUHAMUYECKMX UM KHHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MIPOTEKAHUs, 0 XUMMHYECKOM PAaBHOBECUHU, PACTBOPAX M AUCIEPCHBIX CUCTEMAX;
(bakToJIOTHYECKHUE CBEICHHUSI O CBOMCTBAX, COCTaBe, MOJYYCHUH U O€30MacHOM
MCIOJIb30BAaHUU BAXHEHIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
JEATeIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUMNAX  XUMHYECKOIO
MPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IpHU
ONMCAHUU HEOPTaHMYECKUX BEIIECTB U UX MPEBPALCHUIM;



c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIL30BaTh XUMUYECKYI) CHUMBOJIMKY JJIS
coctaBieHuss (GOPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cucreMarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI OMPECIISITh BaJIEHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIUHEHUSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAS), THUI KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUS OOBSICHSATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3W W THUMNA KPUCTALIMYECKON pemeéTkr, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBS3H;

chOPMHPOBAHHOCTh  yMEHUH:  KiIacCU(PHUIIMPOBATH:  HEOPTAHHUYECKHE
BEIIECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIIUU TI0 PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupymollux BeIIeCTB, TEIIOBOMY 3()QeKTy peakiuu, U3MEHEHHUIO
CTENEHEeW OKHUCJICHUsI HJIEMEHTOB, OOpAaTMMOCTH, YYacTHUIO Karaju3aTopa u
JPYTHUE); CAMOCTOSITEIIPHO BRIOMPATh OCHOBAHMS U KPUTEPHH TS Kilaccupukanum
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPbIBATh CMBICI MEPUOIMYECKOro 3akoHa [l.
W. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYyHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHUYECKUX OHJIEMEHTOB MEPBOrO—YETBEPTOTO MEPHOJIOB
[Tepuognueckonr  cucremsl .M.  MenneneeBa,  UCHOJNB3ys  TOHSATHS
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTann», «OCHOBHOE€ U BO30YXKJIEHHOE SHEPreTUUYECKHE COCTOSHHUS aTOMay;
OOBACHATHh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB M HX
coequHeHuM 1o mnepuojgam u rpynmnaMm Ilepuonnueckou cucrembr J[. U
MeHieneeBa, BAJICHTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOYEK;

chOPMHPOBAHHOCTh YMEHHI: XapakTEpPU30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBa  BEHIECTB  PA3JIUMYHBIX  KJIACCOB,  IOJTBEPXKIATh
CYIIECTBOBAHHE TE€HETUYECKOM CBSI3M MEXKIYy HEOPraHWYECKUMHU BEIIECTBAMH C
MOMOIIbIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIN;

cOPMHUPOBAHHOCTh YMEHHUS PACKpPbIBATh  CYIIHOCTb: OKHCJIHMTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX pEeaKIui; peaklril MOHHOr0O OOMEHa MyTEM COCTABJICHUS WX TMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUuMd  TUAPOJN3a;  PEaKUuiu
KOMILJIEKCO00pa3oBaHus (Ha MpUMeEpe r’uIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



c(hOpPMUPOBAHHOCTh yMEHHUSI OOBICHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX IHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKUUH B 3aBUCUMOCTH OT PA3IUYHBIX
(bakTopoB, a TaKXKe XapakTep CMEHICHUS XMMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jencTuil (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XHUMHYECKHUE pPEaKIIHH,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS CEPHOM KHUCIOThI, aMMHakKa,
oOIue HaydHbIE TMPUHINNBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKHU
3pEHHs] COOTHOLIEHHUS PUCK-TI0NIb3A;

c(hOpMUPOBAHHOCTh BIIQJICHUSI CHUCTEMOW 3HAHUM O METOJax HAyYHOIO
MO3HAHUS SBJICHUM TPUPOABI — HAOIIOIEHNe, HW3MEPEHHE, MOJCINPOBAHNE,
HKCIIEPUMEHT (pEeasIbHbIN U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HMCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHHS XHUMHUYECKMX SIBJICHUHM, HMMEIOIMHUX MECTO B TPUPOJIE,
MPAKTUYECKOMN JAESATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU,

c(hOpPMHUPOBAHHOCTh YMEHHSI BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMH JPYTUX €CTECTBEHHO-HAYUYHBIX IPEAMETOB s
00J1e€ 0OCO3HAHHOTO MMOHUMAHUS MAaTEPUATILHOTO €IMHCTBA MUDPA;

c(OPMHUPOBAHHOCTh YMEHHUSA TNPOBOAUTH PACU€Thl: C HCIOJIH30BAHUEM
MOHSATUM «MAcCOBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPAIUS»;
Macchl BEIIECTBAa WM O0OBEMA ra3a Mo W3BECTHOMY KOJIMYECTBY BEIECTBA, MAcce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMUX B PEAKIMU BEIIECTB; TEIJIOBOro 3(ddexra
peakuuy; 3Ha4eHUs BOAOPOIJHOTO MOKAa3aTelsl pacTBOPOB KHUCIOT W IIEJIOYEH C
M3BECTHON CTEIMEHBIO AHMCCOIMAIMK;, Macchl (00bE€Ma, KOJHWYECTBAa BEIIECTBA)
MPOAYyKTa PEAKIUH, €CIU OJHO W3 MCXOJIHBIX BEIIECTB JJAHO B BHJIE€ pacTBopa C
onpeeIéHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJIYyKTa peakiuu; OOBEMHBIX OTHOIICHHIM
ra3os;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEJIbHO IUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA  DKCIEpUMEHT  (IIpOBEJACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKACHUE KaUeCTBEHHOI'O COCTABa HEOPraHMYECKHUX BEILIECTB, ONPE/IEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbID HWHIWKATOPOB, H3YyYEHUE BIUSHUS
paznuUYHBIX  (PAKTOPOB HA CKOPOCTh XHMHMUYECKOW pEaKIMu, pEeIICHUE
DKCIEPUMEHTANBbHBIX 3afa4 1o TemaM «Mertauey u  «Hemeramis»y) ¢
coOI0IeHuEM TpaBuil 0€30MacHOro oOpalleHHs C BEUIECTBAMU U Ja0OPAaTOPHBIM
o0opynoBanueMm, (HOpMyIupoBaTh I€ldb HCCJIENOBAaHUS, TMPEJICTABIATh B
paznu4yHOi (opMe pe3yJbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUM: COOIIOIaTh MpaBuUia MOJIb30BAHUS XUMUYECKOM
nocy/Iol U 71abopaTopHBIM O0OpyJOBaHUEM, OOpaIeHUs C BEIIECTBAMH B
COOTBETCTBHUM C WHCTPYKIIMSIMHU TIO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTMYECKH II€JeCO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOI
JEATENBHOCTH B IIEJSAX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH TPUPOIHON
Cpeapl M JOCTHMKEHUA €€ YCTOMYMBOIO Pa3BUTHUSA, OCO3HABATh OIACHOCTH
TOKCUYECKOTO JICCTBUSL HA JKMBBIC OPraHU3MBbl ONPEICIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMmbIich nmokaszarens [IJIK;

chOpMHPOBAHHOCTh YMEHHUM: OCYHIECTBIATH IEJICHANIPABICHHBIA TOUCK
XUMHUYECKON MH(GOpMAIMKU B PA3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEepaTypa, CpeacTBa MaccoBoil nHGopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, mepepadbareiBaTh €€ M UCIOJIB30BATh
B COOTBETCTBHUH C ITOCTABJICHHON y4eOHOM 3a1aueii.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmyecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM poBbLIE)
Konrtpoasnbsie IIpakTnueckue
n/n NPOrpamMMsblI Bcero o0pa3oBaTe/bHbIE PeCypPChI
padoThI padoThI
Pasnea 1. Teopernueckue 0CHOBbI OPraHN4YeCKOH XHUMHUH
IIpenmer opranndeckoit xumuu. Teopust
11 CTPOEHMS OPraHUYECKUX COETMHEHUH A. 8 https://m.eds00.ru/61HH8J58X
M. bytneposa
Hroro no paszneny 8
Paznea 2. YrieBoaopoasl
IIpene € YIJIeBOJO — ,
2.1 PCACIDBHBIC YIJICBOAOPOARL — AIKAtE! ) https://m.edso0.ru/LC5J74CMA
LUKJIOAJIKAHbI
H :
2.2 PHPCACIRHBIC YTTEBOMOPOARL- QIIKCHEL 14 1 https://m.edsoo.ru/0BNBOPH31
aJIKaJINEHBbI, AJTKUHBI
2.3 ApomaTH4ecKue yrieBoA0POIbl (ApeHbI) 8 https://m.edsoo.ru/3KLA1L26M
II
2.4 PHPOIHRTC HCTOSHHI yTIICROAIOPOAOS H 4 https://m.edsoo.ru/RY6NBZAW4
ux nepepadoTka
2.5 ["anoreHnpou3BOHBIE YTIIEBOIOPOIOB 4 1 https://m.edso00.ru/JI9OENZ9M
Wroro no pazaeny 35
Pasnen 3. Kucsiopoacoaep:xaniue oprannieckue coeJuHeHNs
3.1 Cnuptel. denon 11 1 https://m.eds00.ru/TJI36WGJ5
KapOoHUIbHBIE COETMHEHUS: AJIbETUABI U
3.2 keToHbl. KapOoHoBbIe KUCIOTHI. ClIOKHBIE 21 1 https://m.eds00.ru/O2NWGJZU2

a¢upsl. Kupbr



https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2

3.3 VrneBomsl 9 1 https://m.edsoo0.ru/962BYGF10

Wroro no pazneny 41

Pasnea 4. A3orcogepikanue opraHu4ecKue coeJUHeHHs
4.1 AMuHBI. AMUHOKHCIIOTHI. benku 12 1 2 https://m.edsoo.ru/K8B3H5PS1

Hroro no pazneny 12

Pa3znen 5. BbicokomoJieKkyJISIpHbIE COeTUHEHUSA

5.1 BbIcOKOMONEKYISPHBIE COEUHEHUS 6 1 https://m.edsoo.ru/VLVADEWAB

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 102 3 0


https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KITACC

KoaunuecTBo yacon
HaumeHoBaHue pa3/iejioB U TeM JaekTpoHHbIe (LM (pPOBbHIE)

Ne n/mn Konrpoabnbie IIpakTuyeckue

NpoOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoTsbI padoTsbI
Pa3pnen 1. TeopeTrnueckne 0CHOBBI XUMHH
Crpoenue aroma. Ilepuonnyeckuit
I1
11 JANOH M LepHOITHCCKA CHCTeMa 9 https://m.edso00.ru/R39EAGJPC
XHMHUYECKUX dieMeHToB /. .
MenneneeBa
.M
1.2 Crpoenue Bewectsa. Muoroobpasie 11 1 https://m.edsoo.ru/W4FD2VJF8
BEILIECTB
1.3 XuMUYecKHe peakiuu 19 1 3 https://m.edsoo.ru/QHDJZGESH
Uroro mo pazneny 39
Pasnea 2. Heopranunueckasi XuMmust
2.1 Hewmerannst 31 1 3 https://m.edso0.ru/9NCC2YQRJ
2.2 Merannbl 23 1 2 https://m.edsoo.ru/YEU9WRJ21
Hroro no paszneny 54
Paznen 3. Xumus u )Ku3Hb
M . X
3.1 CTOABT TOSHAHIA B XHNMIH. AHMIH 9 https://m.eds00.ru/2Q4016NXK
KU3Hb
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10
- 102 4 8

[TPOT'PAMME


https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK

IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoJbnbie
padoThI

IIpakTHyeckne
padoThI

JlaTa

U3y4eHHs

JyleKTpOHHbIe N (pPOoBHIE
o0pa3oBaTe/bHbIE Pecypchl

[Ipeamer u 3HaueHUE
OPraHUYEeCKON XUMHH,
MpeJICTaBICHHE O MHOT000pa3un
OPraHUYECKUX COCTUHEHUHN

https://m.edsoo.ru/48G4H34K4

DIIEKTPOHHOE CTPOCHHUE aTOMa
yriepojia (0CHOBHOE U
BO30YKIEHHOE COCTOSTHHUS).
BanenTHbIe BO3MOXKHOCTH aTOMa
yriepoja

XumMmuueckas CBSI3b B
OPTraHUYECKUX COCITMHEHUSIX.
MexaHu3Mbl 00pa30BaHM
KOBAJIEHTHOH CBSA3HU, CIIOCOOBI
paspbiBa CBS3€i

https://m.edsoo.ru/ODI6T8LIR

https://m.edso00.ru/C42CCDY5S

Teopust cTpoeHUs OpraHUYECKUX
coenunenuit A. M. byrneposa

Bunel uzomepun: cTpykTypHas,
MIPOCTPAHCTBEHHAS.
DneKkTpoHHBIC 3P HEKTH B
MOJIEKYJIaX OPraHUYECKUX
COECIUHEHUN

IIpencraBnenue o

https://m.edsoo.ru/MIAFQ4PQO

https://m.edsoo.ru/GN3QZ8AHX

https://m.edsoo.ru/P6AQNOU22



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22

Kiaccuukanuy u
CHUCTEMaTUYeCcKasi HOMEHKIAaTypa
(IUPAC) opranuveckux BeIIeCTB

Knaccudukanus peakiuii B
OpraHUYECKON XUMUU
CucremMarusanus 1 0000IIeHNE
3HAHUH 110 TEME

https://m.edsoo.ru/M5DJY MP9M

https://m.edso0.ru/SKOA3EB67

10

11

12

13

AJKaHbI: TOMOJIOTUYECKUH PsI,
obmras popmyia, HOMEHKIATypa
U U30MepHus, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

dusnueckie 1 XUMUYECKUE
CBOMCTBA aJIKAaHOB

HaxoxieHne ankaHoB B
npupojie. CriocoObl MoyueHus: u
MIPUMEHEHNE aTKaHOB

[{uxnoankansl: obmas hopmyia,
HOMEHKJIATypa U U30MEpPHs,
0COOCHHOCTH CTPOCHHUS U
XUMHUYECKHX CBOMCTB, CITIOCOOBI
MOJIYYCHHUS Y IPUMCHEHUE

Pemienune pacy€THbIX 3a71a4 Ha
ompezieNieHue MOJIEKYIIPHOM
(hopMyJIBI OPraHUYECKOTO
BEIIECTBA [10 MACCOBBIM JOJIIM
aTOMOB 3JICMCHTOB, BXOOAIIUX B
ero cocraB. CucremMaTru3auus u
0000111eHNE 3HAHNH 10 TEME

https://m.edsoo.ru/SHWFWZ174

https://m.edso00.ru/GV8LNQJ3X

https://m.edsoo.ru/AB2ZKXXIZ

https://m.edso00.ru/Q4B590Q1A

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

14

15

16

17

18

AJIKEHBI: TOMOJIOTHYECKHUH PSJI,
oOmas ¢popmysa, HOMEHKIIATYpa,
AIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MosiekyJsl. CTpyKTypHasi U IHC-
TpaHC-U30MEPHS ATTKCHOB

PU3NYECKUE U XUMUYECKHE
CBOMCTBa ankeHOB. [IpaBuio
MapkoBHHKOBA

CnocoOsl mosty4eHus u
MPUMEHEHNE aTKEHOB

[Tpaktrueckas padota Ne 1 mo
teme "llonyyenue sTuiieHa u
M3y4YEHUE €ro CBOMCTB"

Pemenune pacy€THpIX 3a1a4 Ha
OIIpEJIETICHUE MOJIEKYJIIPHOMN
(bOopMyJIBI OPraHUYECKOTO
BEILIECTBA

https://m.edso0.ru/NCGOE2KO0J

https://m.edso00.ru/6XZHRIRTW

https://m.edsoo.ru/YS8ODCR6ZN

https://m.edsoo.ru/HHCGPAVH5

https://m.edsoo.ru/ XYWNMAYNA

19

AJKalueHbIl: CONPSHKEHHBIE,
W30JUPOBAHHBIE,
KyMynupoBaHHble. OcCOOCHHOCTH
AIIEKTPOHHOTO CTPOCHHUS

https://m.edsoo.ru/EKDS1U5UV

20

XHUMHUYECKUE CBONCTBA
COIIPSKEHHBIX JUEHOB

https://m.edso0.ru/M356GLRBE

21

22

CniocoOsl nosty4eHus u
MIPUMEHEHUE alIKaIuECHOB

AJIKUHBI: TOMOJIOTUYECKUH P,
oOmras popmyna, HOMEHKIIATYpa,

https://m.edsoo.ru/KT8M1N272

https://m.edsoo.ru/N65WYKD93



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93

23

24

JJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3UYecKre CBOMCTBA
XVMMHYECKUE CBOWCTBA AJIKUHOB
KauecTBeHHbIE peakiuy Ha
TPOMHYIO CBS3b

https://m.edsoo.ru/MQ7AQ03SUC

https://m.edsoo.ru/45UN142UY

25

26

27

CniocoOsl mosty4eHus u
MPUMEHEHUE ATKUHOB
Pemenue 3amau: pac4€rsl o
YPaBHEHUIO XUMUYECKOU
peakIuu

Cucremaruzanus 1 00001IeHne
3HAHUH 110 TEME

https://m.edsoo.ru/SYL7VWAMA

https://m.edsoo.ru/Q7XMPZSRF

https://m.edsoo.ru/19DNOP1N8

28

29

30

31

32

ApEHBI: TOMOJIOTHYECKUH Psif,

obmras popmyia, HOMEHKIATYpa.

DIIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJ1 0eH30J1a U TOIyoJ1a, UX
¢duznyeckue cBoicTBa

XUMHYECKUE CBOMCTBA APEHOB:
peaKIu 3aMeIeHus
XUMHYECKUE CBOMCTBA APEHOB:
peaklMy MPUCOEANHEHUS,
OKHCJIEHHE TOMOJIOI'OB OEH30J1a
OCcO0EHHOCTH XMMUYECKUX
CBOMCTB CTHpOJIA

Pemenune pacy€THpIx 3a1a4 Ha
oTpeIeTICHUE MOJICKYJIIPHOMN

https://m.edsoo.ru/MVNGDLBK5D

https://m.edsoo.ru/FCNHX9WY'1

https://m.edsoo.ru/CSBNGDUCS

https://m.edsoo.ru/F2K2CB5PG

https://m.eds00.ru/QFKSRGCXW



https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW

33

34

(bOpMyIIBI OPraHNYECKOTo
BEILlECTBA

CrniocoOslI nosty4eHus u
NPUMEHEHHE apCHOB
I'eneTnaeckas CBA3b MCKOY
Ppa3IMYHbBIMHU KJIaCCaMU
YTJIEBOJJOPO/IOB

https://m.edsoo.ru/2VKLXNJZ4

https://m.edso00.ru/AX70M5T7F

35

Pacuérsl o ypaBHEeHUsIM
XUMHYECKUX PEAKIUM.
CucreMatu3anus u 00001IeHnE
3HAHUH 110 TEME

https://m.eds00.ru/9VBZTY4PI

36

37

38

39

40

41

IIpuponusii ras. [lomytHbie
HEe(TSHbIE ra3bl

KaMeHHbIi yroyib 1 TPOTYKThI
ero nepepaboTKH

Hedts 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTku HePTH

I'eneTnueckas CBA3b MEXAY
Pa3IUYHBIMU KJlaccaMu
YTJIEBOJIOPOIOB
["anoreHonpoun3BoaHbIE
YTJIEBOJOPOAOB: 3JIEKTPOHHOE
CTPOCHHUE; PEAKIINH 3aMEIECHUS
rajoreHa

JleiicTBue 1Ienouei Ha

rajoreHIpou3BOAHbIE.
BzaumoaerictBue

https://m.edsoo0.ru/CK1CUWWEN

https://m.edsoo.ru/BDDEXD2FV

https://m.edsoo.ru/ORE9Y2CYG

https://m.edsoo.ru/HQ22U8ZHE

https://m.eds00.ru/XX94BSSGR

https://m.edsoo.ru/FF11CTOQKA



https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA

42

43

JIUTAJIOT€HAIKAHOB C MATHUEM U
UHKOM

Cucremaru3zanus u 00001IeHIE
3HaHUU 1O pa3ieny
"VYranesonopozs!"

KonrponbHas pabora o reme
"VYrieBomopoibr"

https://m.edsoo.ru/6XBYFOLLD

https://m.edsoo.ru/EJHI90TT50

44

45

46

47

48

Hpez[eanLIe OJHOATOMHBIC
CIIMPTHI: TOMOJIOTUYECKUN pAan,
oOmras popmyna, cTpoeHHe
MOJIEKYJI, U30MEPHS,
HOMEHKJIATYpa, KJIaCCU(HKAIINS,
(du3nYecKue CBOMCTBRA

XUMHYECKHE CBOMCTBA
MPEACITbHBIX OJJTHOATOMHBIX
CIIUPTOB

CriocoObl nosryueHust u
MPUMCHCHHUEC OAHOATOMHBIX
CIIUPTOB

ITpocTthie aduphl: HOMEHKIATYpa
U U30MepHsi, 0COOCHHOCTH
(OU3HYECKUX U XUMHUYECKHUX
CBOMCTB

MHoroaromMHbie COUPTHI:
STUJICHTIIUKOJIb U TJIULEPUH, UX
buznyecKnue 1 XUMUIECKHE
CBOICTBa

https://m.edsoo.ru/I9NSKPMLB

https://m.edsoo.ru/\VHOGFCVLZ

https://m.edso0.ru/N9HOJ3V12

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.ru/KMYAEB5AX

49

CriocoObl nostyueHust u

https://m.edsoo.ru/EU9L4B5H6



https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6

50

o1

NPUMEHEHNE MHOTOaTOMHBIX
CIIUPTOB

@DeHOII: CTPOEHUE MOJIEKYJIBI,
(bu3rYecKue CBOMCTRA.
TokcuuHoCTh (heHoMa

XuMudeckue cBoricTBa (heHoa

https://m.edso0.ru/0117TP1EX

https://m.edsoo.ru/DRURODFRJ

52

53

54

55

56

S7

58

CriocoObl nostyueHust u
npuMeHeHue GpeHona

[TpakTrueckas padota Ne 2.
Pemmenue sxcriepiMeHTaIbHBIX
3aaa4 no teme "CrnupThl U
¢benonsr"

CucreMarusanus 1 00001meHne
3HAHUH 10 TEME

Anbaeruipl ¥ KETOHBI:
AIIEKTPOHHOE CTPOECHUE
KapOOHUJIBHOMN TPYIIIbI;
TOMOJIOTHYECKHE PsI/IbI, 001Ias
dbopmyna, u3oMepus 1
HOMEHKJIaTypa

Anbaeruipl ¥ KETOHBI:
(du3nYEeCKrEe CBOWMCTBA; PEAKIIUN
MPUCOEAUHEHUS

Peakuuu oxucienus u
KaueCTBEHHbBIC PEaKLUU
aJbJACTUIOB U KETOHOB

Crioco0bI nostyueHust
AJIbACTU 0B 1 KETOHOB

https://m.edsoo.ru/60BO9BO0AKU

https://m.edsoo.ru/SHIGNHMGK

https://m.edso00.ru/J7BOQOWB6

https://m.edsoo.ru/DHUDYUVGN

https://m.edsoo.ru/FTMHFTV8V

https://m.edso0.ru/MT7LK3HUT

https://m.edso0.ru/KOSEDOZNC



https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC

59

60

61

62

63

64

65

66

OnHOOCHOBHBIE TIPE/IENbHBIC
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHMS UX
MOJIEKYJI

N3omepus 1 HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
buznyeckue cBOCTBa

XUMHYECKHE CBOMCTBA
Hpe)ICJIBHI)IX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

Oco0eHHOCTH CBOWCTB
MYpPaBbUHOUN KHCJIOTHI.
MHuoroo6pasue kapOOHOBBIX
KHUCIIOT

OCOOCHHOCTH CBOMCTB:
HENPEICIbHBIX U
apoOMaTHYECKHX KapOOHOBBIX,
JTIMKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTeNU BHICIIUX
KapOOHOBBIX KUCIIOT

ITonsiTHE O TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT

CrniocoOsl nosty4eHus u
NpUMEHEHNE KapOOHOBBIX
KHCJIOT

CrnoxHuble 3¢upsl:
TOMOJIOTUYECKHM psiJl, oO1as
dbopmyna, u3oMepus u

https://m.edso0.ru/SAG3MM12R

https://m.edso00.ru/88RK8HSL4

https://m.edsoo.ru/FG799CL7C

https://m.edsoo.ru/NCRPAK4ZQ

https://m.edsoo.ru/PO7B20AZG

https://m.edsoo.ru/ASMQKWR52

https://m.edso0.ru/ZY83U872I

https://m.edsoo0.ru/4AC5QIMALE



https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE

67

HOMEHKJIaTypa

dusnyeckre 1 XUMHUYECKHE
cBoiicTBa 3(hupoB

https://m.edsoo.ru/TCIGEW2K6

68

69

70

71

72

Pewmenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMHUYECKOU
peaxkiuu, Ha olpeesIeHue
MOJIEKYJISIPHOI pOpMYJIBI
OpPraHNYECKOro BEIeCTBa
[Tpaktuueckas padora Ne 3.
Pemenue skcriepuMeHTAIBHBIX
3a1a4 o teme "KapOoHoBbIe
KUCIIOTHI. CrioxHbIE dPupbr"”

Kupst: ctpoenue, pusndeckue u
XMMHYECKHUE CBOMCTBA
(rumponus)

OcoOEHHOCTH CBOWCTB JKHUPOB,
COZIepXKaIINX OCTaTKU
HETpPEAeIbHBIX JKUPHBIX KUCIIOT.
Kups! B mpupone

Mpli1a Kak COJTM BBICIIUX
KapOOHOBBIX KUCIIOT, HX
Mmorotee aeiicteue. [lonsitue o
CUHTETUYECKUX MOIOIIUX
cpeactax (CMC)

https://m.edso00.ru/K5120Q00HVD

https://m.eds00.ru/OGEJG1760Q

https://m.edso00.ru/9SIVVGAD3

https://m.edsoo.ru/HAIOMQY A6

https://m.edsoo.ru/YPLLOQUE7?

73

['eneTHueckast CBS3b
YTJIEBOJOPOIOB U
KHCIIOPOCOICPKALITIX
OpTraHU4Y€CKUX BCIICCTB

https://m.edsoo.ru/A8FI5XVSU



https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU

74

75

76

77

Pacué€tsl Mo ypaBHEHUSIM
XMMHUYECKHUX PEAKLUU

CucreMarusanus 1 00001meHne
3HAHUH 10 TEME

OO01as xapakTepuCcTHKa
YIJIEBOIOB M KilacCHpUKanus
YTJIEBOJIOB (MOHO-, TU- U
MOJINCAaXapHIbl)
Monocaxapuabl: pusnuecKue
CBOWCTBA U HAXOXJECHUE B
npupoe

https://m.edsoo.ru/LZ5VLL2BX

https://m.edso0.ru/S8WM8F7D7

https://m.eds00.ru/01RIX8HGR

https://m.edsoo.ru/SDKMBGIF6

78

79

80

81

82

[IpuMeHeHue IroKo3sl, €€
3HAUEHUE B J)KU3HEIEATEIbHOCTU
opraHusma

Hucaxapunpl: caxaposa,
MaJIbTO3a U JaKTO03a.
Haxoxnenue B npupoje u
MIPUMEHEHHUE JUCaXapuJIOB

[Tonucaxapuasl: CTpoeHUE
MaKpOMOJIEKYJI, (PU3UIECKUE U
XHMMHYECKHE CBOMCTBA,
MIpUMEHEHNE

[Tonsite 00 NCKYCCTBEHHBIX
BOJIOKHAX

Pewienne pacueTHbIX 3a1a4 HA
OIIpECIICHUE T0JIA BBIXOAA
IIPOAYKTA PEAKIUHU OT
TEOPETUYECKH BO3MOXKHOTO

https://m.edso00.ru/6LS9BLN9Q

https://m.edsoo.ru/0YDXJOOUH

https://m.edsoo.ru/52Z6UKUNG

https://m.edsoo.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH



https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH

83

84

85

86

87

88

89

90

Cucremaruzanys U 00001eHne
3HaHUH 10 pa3jeny

KonTponbhas pabota no teme
"Kucnoponconepxanue
OpraHWYeCcKHUe coequHEeHus"
AMUHBL: K1accudukarys,
CTPOCHHE MOJIEKYI, 00IIast
dbopmyna, u3oMepwsl,
HOMEHKJIaTypa U pU3NYeCcKue
CBOMCTBaA

XUMHUYECKUE CBOMCTBA
amnpaTHIECKUX aMUHOB

AHUWJIVH: CTPOCHHE aHWIINHA,
0COOEHHOCTU XUMHUYECKUX
CBOWCTB aHWJINHA

CnocoOsl mosty4eHus u
MpUMEHEHNEe anu(aTuIecKux
aMUHOB

AMWHOKHUCIIOTHI: HOMEHKJIATypa
U u3oMepusi, pu3ndecKue
cBoiicTBa. OTaENbHBIC
MPEICTaBUTENN (l-aMUHOKHUCIIOT

XHUMHUYeCcKre CBOMCTBA
aMHHOKHCIIOT, X
OMOJIOrMYECKOE 3HAUECHHUE
amuHokucioT. CuHTE3 U
TUAPOJIN3 IIENTUI0B

https://m.edsoo.ru/YTA71S0GH

https://m.edsoo.ru/40ZT3216M

https://m.eds00.ru/64T9T10ZV

https://m.edso0.ru/MYC4DL1GD

https://m.edso0.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF82MVKH

https://m.edsoo.ru/RQIQFGFVC

https://m.edsoo.ru/16QZ981XZ

91

benku kak npupoaHbIe

https://m.edsoo.ru/C031GD96B



https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B

92

MOJIUMEPBI; CTPYKTYPHI OEJIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

https://m.edso0.ru/67MDSJICA

93

A3soTconeprxamue
TeTEPOLMKINYECKUE
coennHeHus. HyknenHoBsle
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosoruyeckas pojb

https://m.edso00.ru/6 A9U8JK1G

94

95

96

97

[IpakTuyeckas padota Ne 4.
Pemenue skcriepuMeHTATLHBIX
3a7a4 0 TeME
"A3oTcoaepkaiiue
OpPraHUYEeCKHE COCTUHEHUA"

[TpakTuueckas padora Ne 5.
Pemenune skcriepuMeHTaTBHBIX
3amay o treMe ""PacrosHaBanue
OpTraHUYECKUX COCTMHCHUI"

KonTponbhas paboTa mo Teme
"A3oTcoaepkaiiue
OpraHuYecKue coequHeHus"

OCHOBHBIE TTIOHSTHS XUMHHI
BBICOKOMOJICKYJIAPHBIX
COCI[I/IHGHI/Iﬁ H MCTOABI UX
CHUHTC3a —II0JIMMEpHU3alna 1
MOJIMKOHACHCAa U

https://m.edso0.ru/NC46Z2YR7

https://m.edsoo.ru/4GSLO35TE

https://m.edso00.ru/R6906G80U

https://m.edso00.ru/7SVQS1I0N

98

99

IImactmaccel. YTuauzanusa u
nepepaboTka IIacTuka

DJ1acTOMEpbI: HATYypaATbHBIN
CUHTEeTHYECKUE KayuyKku. Pe3uHa

https://m.edsoo.ru/IU7EQ648Y

https://m.edsoo.ru/SO6ALFPLS



https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8

Bonokna: HaTypanbHble,
HCKYCCTBEHHbIE, CHHTETUYECKHE.

100 1 https://m.edsoo.ru/DQOJRVK4H

HOJ'II/IMepLI CrienuaJibHOI'O
Ha3HA4YCHUs

[Tpaktuueckas padora Ne 6.
Pemenne skcriepuMeHTaIbHBIX

101
3a1a4 1o teMme "Pacrmo3naBanue

1 1 https://m.edsoo.ru/Y1QQLRSOP

IJIaCTMAacC U BOJIOKOH"

O00011eHNe U CUCTEMATU3 AL
W3YYCHHOTO MaTepHuaa o TeMe

102,
BBICOKOMOJ'ICKy.]IHp HBIC

1 https://m.edso0.ru/REGCOZS45

coequueHus"

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 102 3 0



https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KITACC

Ne

n/n

KoaudecTBO 9acoB

Tema ypoka KonTtpoJbHble
Bcero
padoThI

Atom. CocTaB aTOMHBIX sIJIEp.
XuUMH4eCcKUu# deMeHT. M30To1n!

CTpoeHue AIIEKTPOHHBIX 000JI0UEK
aTOMOB, KBAHTOBBIC YK CJia

Knaccudukanus xuMuaeckux
3JIEMEHTOB (s-, pP-, d-, f-3;meMeHThI)

Pacnpenenenue 31eKTpOHOB IO
ATOMHBIM OpPOHTAIIAM

DJeKTpOHHBIE KOH(PUTYpaIu
aTOMOB 3JIEMEHTOB B OCHOBHOM U 1
BO30YKIEHHOM COCTOSTHUH

DJeKTpOHHBIE KOHPUTypaIuu
MOHOB. DJIEKTPOOTPULIATENILHOCTD

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema
XUMHUYECKUX 351eMeHTOB /[l. 1.
Menneneena, CBSI3b C
COBPEMEHHOM TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOICTB XUMHUYECKHX IIIEMEHTOB
1 00pa3yeMbIX UMHU TPOCTHIX
CJIOXHBIX BEIIECTB TI0 TPYIIIaM U

IIpakTHyeckne
padoThI

Jara
H3ydeHusl

JJIeKTpOHHbIE N (poBbHIE
o0pa3oBaTejibHbIe pecypchl

https://m.edsoo.ru/NOPBJ3G7J

https://m.edsoo.ru/9SMTBPF8U5

https://m.edso0.ru/MDGLT301C

https://m.edsoo.ru/HN5VJRET?2

https://m.edso0.ru/56M011PUG

https://m.edso0.ru/3ZORH4POQL

https://m.edsoo.ru/RRTS1FRBD

https://m.edso0.ru/M2BG8LQGU



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU

nepuo1am
Cucremaruzamys 1 00001eHne
3HAHUH 110 TEME

https://m.edsoo.ru/FOHYMABMC

10

11

12

13

14

15

16

Bunasl xumMuueckoul cBs3M.
MexaHu3mbl 00pa30BaHUs
KOBAJICHTHOM CBA3U. BogoponHas
CBsI3b. MeXMOJIEKYIISIpHBIE
B3aUMOJICUCTBUA

BanenTHOCTE U BaJICHTHBIC
BO3MOXKHOCTH aTOMOB. CBS3b
AIIEKTPOHHOM CTPYKTYPBI MOJIEKYII
C UX TEOMETPUYECKUM CTPOCHUEM

[IpeacraBieHuss 0 KOMIUIEKCHBIX
COEJIMHEHUSX: COCTAB U
HOMEHKJIaTypa

BemecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHSL.
THUIbI KPUCTAINYECKUX PEIIETOK
U CBOMCTBA BEILECTB

ITousaTue o JAUCIICPCHBIX
CHUCTCMaAXx. HpCI[CTaBJ'IeHI/IC (V)
KOJUIOMHBIX paCTBOpax

HctuHHBIE paCTBOPHI:
HACBILICHHBIC U HEHACHIIICHHBIE,
PacTBOPUMOCTb.
Kpucramnoruapatst

CnocoObI BeIpaKEHUS
KOHIICHTPAIIUH PACTBOPOB

https://m.edsoo.ru/YSFOZQORM

https://m.edsoo.ru/FLOBCCB2E

https://m.edsoo.ru/PNUHMOOP5

https://m.edso0.ru/40CASLVY3

https://m.edsoo.ru/8QWSNJIMIO0

https://m.edsoo.ru/MI12GZKJ8B

https://m.edsoo.ru/ZUAKS9SXC



https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC

17

18

19

20

Penrenue 3amau ¢
UCIIOJIb30BAHUEM ITOHATUHI
"MaccoBas 1011 paCTBOPEHHOTO 1

nn

BelecTra", "MossipHas
KOHIIEHTparus"
Knaccudukanus u HOMEHKIaTypa

HCOPTaHNYCCKUX BCIICCTB

Cucremaruzanys 1 00001eHne
3HAHWUH 110 TEME

KonrponbHas pabora mo remam
"CTpoeHnue aToma.
Ilepuoanueckuii 3aKOH U
[lepuoanueckas cucrema
XHUMHYECKUX 3J1eMeHTOB /[I. 1.
Menneneesa", "Ctpoenue
BeniecTBa. MHOroo0Opasue
BemecTB"

https://m.edso0.ru/9YYGI9X6FN

https://m.edsoo.ru/Y3JUK9MC4

https://m.edsoo.ru/7LEFEOFM5

https://m.edsoo.ru/5ARJUK9HZ

21

22

23

Knaccugukanus Xumuueckux

peaKkuii B HEOPraHMYEeCKOU U
OpPraHUYeCcKON XMMHHU. 3aKOH

COXPAHEHUS MacChl BEILIECTB; 1
3aKOH COXpaHEHHUS U

IpEeBpaIleHHs SHEPTHH TIPU

XUMHYECKHX PEeaKLUsIX

TennoBsie 3¢ (HEKTHI XUMUYECKUX
peakuuii. TepmoxuMudeckue 1
ypaBHEHHUS

Brruncnenus no ypaBHeHUsIM
XMUMUYECKHUX peaKkuil u

https://m.edsoo.ru/ZOMZMS8REE

https://m.eds00.ru/9TSXHFMT4

https://m.edsoo.ru/\V5WAVUXO0H



https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H

24

25

TCPMOXUMHUUYCCKUM YPAaBHCHUAM

CKOpOCTh XMMHUYECKOHN pEeaKIH,
€€ 3aBUCUMOCTb OT Pa3jIUYHbIX
daktopoB. Katanus u
KaTaJln3aToOPbl

I'omorenHBIE U TCTCPOTCHHELIC
peakiuu

https://m.edsoo.ru/DSEHND9EL

https://m.edso0.ru/RN8POZ7YQO

26

[Tpaktuueckas padora Ne 1 o
teme "BnusiHue pa3nnyHbix
($hakTOpOB Ha CKOPOCTH
XUMHUYECKON peakiun"

https://m.eds00.ru/NGQO5JTY7

27

28

29

30

31

OO6patumebie U HEOOpaTUMBbIE
peakuuy. XUMUYECKOE
paBHOBECHUE

[Tpaktuueckas padora Ne 2 o
teme "BiusHue pa3auyHbIX
(akTOpOB Ha MOJIOKEHHE
XUMHYECKOI0 paBHOBecHA"

DIIEeKTPOUTHYECKAs
nuccoranusi. CHIIbHBIC U c1a0bie
aneKkTponuThl. CTeneHb
JICCOIIMAIIIT

HNonHoe npousBeieHne BOIbI.
Cpena BOOHBIX paCTBOPOB.
Bonopoansrii mokazarens (pH)
pacTtBopa

I'maponus coneit. Peakuu,
MPOTEKAIOIIKEe B PaCTBOPAX

https://m.edsoo.ru/XHPQ3BRAJ

https://m.edsoo.ru/UMB65DAVK

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

https://m.edsoo.ru/7S6FNI1YU

https://m.edsoo.ru/LSHMAMHLJ



https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ

32

33

34

AIIEKTPOJIUTOB

[TpakTrueckast pa6ora Ne 3 o
TeMe "XHUMHUYEeCKUE peakliuy B
pacTBOpax ANEKTPOITUTOR"

OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIC PEAKIIUH.
Baknaeime oKuCIMTETN U
BOCCTAaHOBHUTEIIN

MeTo 31eKTPOHHOTO (3JIEKTOHHO-
HMOHHOr0) OajaHca

https://m.edsoo.ru/RD8CXFMNS

https://m.edsoo.ru/AFQATHSZT

https://m.edsoo.ru/LCSPR4PCZ

35

36

DJEKTPOIHU3 pacTBOPOB U
pacIuiaBoB BEUIECTB

Pemenne 3aaa4 pasIn4YHbIX TUIIOB

https://m.edsoo.ru/7UC0BIP3Q

https://m.edsoo.ru/MBRCJ2BHV

37

38

39

40

41

Pemenue 3aa4 Pa3INYHbIX TUIIOB

Cucremaruzanys u 00001eHne
3HAHUH 110 TeMe "XHUMHUUIeCcKHe
peakuu"

KonTponbhas pabota no teme
"Xumuueckue peakuu'

[TonoskeHre HEMETAJIOB B
Ilepuonnueckoi cucreme
XUMHYECKHX d1eMeHToB /1. H.
MeHnenneeBa 1 0COOCHHOCTHU
cTpoeHus ux aromoB. dusnyeckue
CBOMCTBA HEMETAJIOB

ANOTpOIUS HEMETAIUIOB (Ha
npuMepe KUCIopo/ia, Cephl,
dbocdopa u yriaepoa)

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/O0OCUUKMF1

https://m.edsoo.ru/E120ZSNS2

https://m.edso00.ru/S2T11G534

https://m.edsoo.ru/DKHVETX6S



https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S

42

43

44

45

46

47

Bognopona: nonyuenue,
¢du3nueckre 1 XUMUYECKHUE
cBorcTBa. ['uapuasl

I"ajmoreHsl: Hax0XXIEHUE B
IpUpoze, CIOCOOB! MOTYUYEHHH,
(bU3HYEeCKUEe U XUMHICCKUE
CBOMCTBaA

I"anorenoBoiopoabl. Baxuenmue
KHCIIOPOJICOACPKAIITIE
COEIMHEHUS TaJOre€HOB
JlaGopaTopHbie U TPOMBITIUICHHBIE
CIOCOObI OTYyYEHHS TaJOTEHOB.
[IpruMeHeHue raJsoreHoB U UxX
COECUHEHUN

[TpakTrueckas pabora Ne 4.
PeIHeHI/Ie 3KCH€pI/IMeHTaHLHBIX
3aga4 mno reMme "I"anoreHsr"”

Kucnopona: nabopatopusie u
IPOMBIIIJICHHBIE CLIOCOOBI
NOJy4YeHus1, PU3NUECKue u
XuMuyeckue cporctna. O30H.
[IpruMmeneHre Kucaopoia u 030Ha

https://m.edsoo.ru/EOAB3TJZ2

https://m.edso0.ru/8ESM200XI

https://m.edsoo.ru/FWWHG6A36J

https://m.edsoo.ru/ULSR2WQ2T

https://m.edsoo.ru/VJHPYU202

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

48
49

50

51

OKcuibl U IEPOKCHUIBI
Pemenune 3aa4 pa3mu4HbBIX TUIOB

Cepa: Haxo0XJIeHUE B PUPOJIE,
CHocoObl OTy4YeHUs!, PU3NUECKHUE
Y XUMUYECKHE CBOMCTBA

CepoBosopo1, CyabGUIbI

https://m.edsoo.ru/AMRVPMOQAI

https://m.edsoo.ru/Q8L50HZYY

https://m.edso00.ru/3JASFNOQOK

https://m.edsoo.ru/PMQO9PHT23



https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23

52

53

54

55

56

S7

58

59

60

Kucnopozaconepxariie
coenuHeHUs cepbl. OcOOCHHOCTH
CBOWCTB CEpHON KHUCIIOTBI

[TpaxTuueckas padota Ne 5.
Pemmenune sxcriepuMeHTaTbHBIX
3aaa4 o teme "Cepa u eé
coenuHEeHUS"

A30T: Hax0XJAEHUE B IPUPO/IE,
CHocoObl OTy4YeHUs!, PU3NUYECKUe
1 XUMHYECKHE CBOMCTBA. AMMUAK,
HUTPUIBI

Kucnoponcoaepxamue
coenuHeHus azota. OCOOCHHOCTH
CBOMCTB a30THOM KUCIIOTHI

IIpumeHeHne a3ora u ero
coeMHeHUI. A30THBIE ynoOpeHuUs
dochop: HAXOkKAEHUE B IPUPO/IE,
CHOCOOBI OTyYeHUS, PUIUIECKUE
Y XMMHYECKHUE CBOMCTBA.
®ocounst u pochun

Oxkcunst hocdopa,
docdopcoaepkaime KUCIOTHI.
Comu hochopHOit KUCTOTHI
[Tpumenenue docdopa u ero
coenuaeHU. DochopHbIe
ynoopeHus

[TpakTuueckas padota Ne 6.
Pemenue sxcrepuMeHTaTbHBIX

https://m.edsoo.ru/8TN3SZ505

https://m.eds00.ru/9S76ZZRFW

https://m.edsoo.ru/IZPKQO7C4P

https://m.edso00.ru/271860BC3

https://m.edsoo.ru/MO1P034QF

https://m.edso0.ru/PXZ01Z20QS0

https://m.eds00.ru/00ZT28DNQ

https://m.edso00.ru/99E3JYYTM

https://m.edsoo0.ru/97LCBY XY?2



https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2

3ama4 o Teme "A3ot u dpochop u
UX COeqUHEHU"

Yriiepo: HaxoXKJIeHUE B IPUPOJIE,
AJUTOTPOTIHbIE MOJUPUKALINY;

61 https://m.edsoo.ru/IWDS30TDR
buznyecKkue 1 XUMUIECKHE
CBOMCTBA, MPUMEHEHHE
Oxkcup yrnepona(ll), oxenp

62 yraepona(IV), yroneHas kucinora https://m.eds00.ru/6DLNT13TE
U €€ COJIN

63 Pemienue 3a1au pa3nuIHBIX TUIIOB https://m.eds00.ru/PQWKCINJIX
Kpemuuii: Haxox1eHUE B

64 HPHPOAE, CIOCOOBI IOy HCHHS, https://m.eds00.ru/R7FY3Y3BW
buznyecKrue 1 XUMUIECKHE
CBOICTBA

65 Oxena kpemns(1V), kpemtenas https://m.eds00.r/NTQOS329K
KHCJIOTa, CHIIMKATHI
IIpuMeHeHne KpeMHHUS U €T0

66 coenunenuii. CTeKo, ero https://m.edso0.ru/IXJ00600T
MOJTyYEHUE, BUJIBI CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.eds00.ru/S5319XD1S

68 (uoTeMaTH3AIAL H 0bObmEnHe https://m.eds00.r/QCSGMOTFS
3HaHui 1Mo Teme "Hemerammsr"

69 Kontponpias pabora no Teme https://m.edsoo.ru/VPSTFCAFI
"HemeTamaer"
AHanu3 pe3yibTaToB

70 KOHTPOJIBHOHN pa0OThI, KOPPEKIIHS https://m.edsoo.ru/LAOAONS5J7
omunboK

71 [Tosio)keHME METAIIIOB B https://m.edsoo.ru/57FR91QP1



https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1

72

73

74

[Tepuoanueckoii cucteme
XUMHUYECKHX JJIEMEHTOB.
OcoOeHHOCTH CTPOEHUS
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB

OO6mue ¢puznyeckre CBOMCTBA
MeTaisoB. [IpuMeHeHne MeTannos 1
B OBITY M TEXHUKE

Cnnasel MmetamioB. Kopposust
METaIIOB

Pemenne 3aa4d pa3nu4HbIX TUIIOB 1

https://m.edso0.ru/ICNOR6AKW

https://m.edso0.ru/1V3XS7EXT

https://m.edsoo.ru/HCZY575D9

75

76

DNEKTPOXUMHYECKUN Psift
HanpspKeHui meramos. Oomue 1
CIIOCOOBI MOTYYEHUSI METAJIJIOB

OO11ast XapakTepUCTHKa METAJIJIOB
|A-rpynmsr [Teproaudeckoit

CHUCTEMBI XMMUYECKHUX 3JIEMEHTOB.

Hatpuii u xanuii: nony4deHue, 1
du3nueckre 1 XUMHYECKHIE

CBOWCTBA, MPUMEHEHHE MTPOCTHIX

BELIECTB U UX COCIUHECHUN

https://m.edsoo.ru/SWJLF3YLW

https://m.edsoo.ru/W4VWNSJ5E

77

78

OO61mas xapakTepuCTHKa METAJIOB
IHA-rpynns! [lepuoanueckoi

CHUCTEMBI XHMUYECKHX DJIEMEHTOB.
Marunuii u Kanbluii: MoJy4YeHue, 1
du3nvecKre 1 XUMHYECKHUE

CBOICTBa, MPUMEHEHHE MTPOCTHIX

BEIIECTB U UX COCTUHEHUH

JKECTKOCTE BOIBI U CIIOCOOEI €6 1

https://m.eds00.ru/Q4YBTZ3RY

https://m.eds00.ru/609WLKNTN



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN

79

80

81

YCTpaHECHHS
AJIOMUHUI: TIOJTyYeHUE,
bu3HYecKue 1 XUMHYECKUE
CBOICTBA, IPUMEHEHHUE
AmMdoTepHBIE CBOWCTBA OKCHJIA U
TUAPOKCH]IA ATIOMUHMUS,
TUAPOKCOKOMIUICKCHI aTFOMUHUS,
WX TIPUMEHEHHE

Pemenne 3aaa4 pas3sIn4YHbIX TUIIOB

https://m.edsoo.ru/OZHBSIBQ6

https://m.edsoo.ru/RM2IRHCBM

https://m.eds00.ru/ZCTJX7CQ3

82

83

84

85

86

87

[TpakTuueckas padorta Ne 7.
Pemenue sxcriepuMeHTaIbHBIX
3aj1a4 o teme "Merasuibl
IJIaBHBIX noArpymnm"

OO01as xapakTepUCTHKa METAJIJIOB
no6ouHbIX noarpymnn (b-rpymmn)
[lepuonnueckoii cucTemsl
XUMHUYECKHX 3JIEMEHTOB

Pu3nuecKnue 1 XUMHYECKUE
CBOIICTBa Xpoma H €ro
COEIMHEHUH, X TPUMEHEHUE

Baxkneimme coeTmHEHNS
Mapranua. [lepmanranar kanus,
€r0 OKHCIIUTEIbHBIC CBOMCTBA
duznyeckre 1 XUMHUUECKHE
CBOICTBA KeJie3a U eTo
coenuHenuil. [lonyuenne n
MIPUMEHEHHUE CIUIaBOB XKeJe3a

duznueckue 1 XUMUYECKUE

https://m.edsoo.ru/ZR9H28T3K

https://m.edsoo.ru/INZNM9J50

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/TVZPFX8X4

https://m.edso0.ru/71YSMIGSD

https://m.eds00.ru/GET2L9K3X



https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X

88

89

90

CBOMCTBA MEIU M €€ COSTMHECHUH,
WX MPUMEHEHHE

dusnuecKnue 1 XUMHIECKUE
CBOMCTBA IIMHKA U €TI0
COEIMHEHM, UX TPUMEHEHUE.
' IpOKCOKOMIUIEKCHI IUHKA
[TpakTrueckast padora Ne 8.
Pemenune sxcriepiMeHTaIbHBIX
3amay 1o reMe "MeTtayuisl
MOOOYHBIX TTOATPYTI"

Pemenne 3aaa4 pasIn4YHbIX TUIIOB

https://m.edsoo.ru/O4C5QKBEJ]

https://m.edsoo.ru/BAJAYWS82G

https://m.edsoo.ru/EI77EUHQZ

91

92

93

94

95

O00011eHME U CUCTEMATU3ALIUS
U3YyYEHHOT'0 MaTepuaja o TemMe
"Merayuier"

KonTponbhas pabota no Teme
"MeTtayier"

AHanu3 pe3yiabTaToB
KOHTPOJIBHOHN paboThl, KOPPEKLUs
O1mmnO0K

Posib xumMum B obecnieueHNH
YCTOMYMBOIO pa3BUTHUSA
yenoseuyecTsa. [IonaTue o
HAy4YHBIX METOJAaX UCCIIECIOBaHUS
BELICCTB

Hayunble mpuHIUIIEI OpraHU3aluu
XUMHUYECKOTO TIPOU3BOICTBA.
[TpombInIeHHBIE CTTOCOOBI
TIOJTYYCHHUST BXKHEHIIINX BEIICCTB

https://m.edsoo.ru/NHKRDJUTS

https://m.edsoo.ru/4Z62V30B1

https://m.eds00.ru/KGZODOKTT

https://m.edsoo.ru/SSTSRWKS8

https://m.edsoo.ru/V4Y20W8UR



https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR

96

97

98

99

XUMHYECKOe 3arpsi3HEHNE
OKpY>KaroIlEi Cpebl U €ro
MOCIICICTBHS

XUMUA U 3J0pOBbE YEJIOBEKA.
JlexapcTBeHHBIE CpEACTBA

Xumus muimy. Pons XxuMun B
o0ecIieueHnH MUIIEBON
0e30IacHOCTH

Kocmernueckue u napdromepHbie

cpenctsa. beiToBas Xxumus

https://m.edsoo.ru/HFYWAQ1VW

https://m.edsoo.ru/992MUF415

https://m.edsoo.ru/BTM3AEKNW

https://m.edsoo.ru/0V85PPBKW

100

101

102

XUMHS B CTPOUTEIILCTBE.
Baxwneiiue cTpouTeNbHbIE U
KOHCTPYKLMOHHBIE MATEPUAIIbI

XUMHS B CEJILCKOM XO03SIHCTBE.
Oprannyeckue 1 MUHEPAJIbHbIE
yaoopeHus

CucreMarusanus 1 00001ImeHne
3HAHUH IO TEME

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

https://m.edsoo.ru/5FX2N2T3J

https://m.edsoo.ru/YY395RQAJ

https://m.edsoo.ru/IGMSCPOK9



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9

IMPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOM OFPA3OBATEJILHOM
ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHUS

1

1.1

1.2

1.3

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 001Iero
oOpa3zoBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHYCCKUX 3HaHHI>i, KOTOpas BKIIKOYACT:

OCHOBOTIIOJIAralolue MOHATHS (XMMHUYECKHH AJIEMEHT, aTOM, H30TOIIbI,
3JIEKTPOHHAs 000JI04Ka aToma, S-, p-, d-3JIeKTPOHHBIC OPOUTAIA ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToMa, MOH, MOJIEKyJa,
BaJICHTHOCT, ANEKTPOOTPHUIIATEIBHOCTb, CTETEHb OKHCIICHUS,
XUMHUYECKas CBA3b (G- U T-CBA3b, KpaTHBIE CBS3U), THOpUAM3AIIMS
aTOMHBIX OpOuTaneil, KpHucTalUTMYecKas pemeTka, MOJIb, MOJISpHAs
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHILEHTPALUS, PacTBOPHI
(MCTUHHBIC, NUCIEPCHBIE CHUCTEMBI), KPUCTAILIOTUAPATHI, YTIIEPOTHBIH
CKeneT, (yHKIMOHANbHAs TpyMMa, paguKkai, H30Mepbl, CTPYKTypHas
dbopmyna, wu3omepus  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPaHCU30MEPHsI), TOMOJIOTHYECKUH psJl, TOMOJIOTH, YTJIEBOJOPOIHI,
KHUCTIOPOJI- U a30TCOAepkallie COSAMHEHHs, OMOJIOTHYECKH aKTHUBHBIC
BellecTBa (yriaeBoIbl, KUPbI, OETKK), MOHOMEp, TOJIUMED, CTPYKTYpHOE
3BCHO, BBICOKOMOJICKYJISIPHBIC COSAMHECHHS, KPEKUHT, pU()OPMUHT, THIIBI
XUMHUYECKUX peakuuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 9K30- U
HHIOTEPMHUYECKHE, PEaKIMd MOHHOIO OOMEHa, TOMO- U I'€TepOreHHbIE,
oOpaTUMbIe ¥ HEOOPATHMBIE), PACTBOP, DJICKTPOIUTHI, HEAICKTPOIUTHI,
ANEKTPONIUTUYECKAsT AUCCOIUAIIMS, CTETIEHb UCCOLMALUU, OKUCIUTENb,
BOCCTAHOBUTEINIb,  JJIEKTPOJU3, CKOPOCTh XHUMHYECKOH  peaKiud,

XHUMHNUYCCKOC paBHOBeCI/Ie)

TEOPUH U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHHUS OPTraHWYECKUX
Bemects A.M. bytnepoBa, Teopusi 3JI€KTPOIUTHYECKON IUCCOLIMALINH,
[Tepuoanueckuii 3axon .M. MenneneeBa, 3aKOH COXpaHEHHS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUs, JIeXKAIIMEe B OCHOBE MOHUMAHMS NPUYMHHOCTU U CHUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BElIECTBa HA AaTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

NpEaACTaBJICHUA 0 MEXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,

TEPMOANHAMHNYCCKUX u KHUHETHYCCKHUX 3aKOHOMEPHOCTIX nux



1.4

1.5

2.1

2.2

MMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

(baKTOJIOTUYECKHE CBEIACHHUS O CBOWMCTBAX, COCTaBe, MOJIYYCHHH U
0€e30MacCHOM  HCIIOJB30BAHMM  BAXKHEHINIMX  HEOPraHUYECKUX |
OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKON AESITeNbHOCTU

YCJIO0BCKa

o0IIe Hay4yHble MPUHIMIBI XMMUYECKOTO MPOM3BOJACTBA (Ha mpuUMeEpe
MPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, IepepaboTKu
He(TH)

CdopMUpOBaHHOCTH YMEHHI BBISIBIISTH:

XapaKTCPHBIC ITIPHU3HAKKM W  B3aMMOCBA3b  HM3YUCHHBIX HOHﬂTHﬁ,
MNPUMCHATb COOTBETCTBYIOIIMEC IIOHATHUA IIPpHU OIIMCAHUKW CTPOCHHUA U
CBOICTB HCOPraHNYCCKUX U OPTraHNYCCKUX BCIICCTB U UX npeBpameHHﬁ

B3aMMOCBSI3b XMMHUECKMX 3HAHUM C TOHITUSIMU U MMpEaACTaBJICHUAMU
APYyrux mnpeamMeToB AJIsL 0oJiee OCO3HAHHOTO MOHUMAHHS M OOBSICHECHHS

CYUIHOCTH MaTepUaIbHOIO €AMHCTBA MUPA

3.1

CdopMUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

HAanMMCHOBaHUsA XHMHUYCCKHX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOTO COXO3a
TeopeTHHGCKOfI u HpHKJ’I&I{HOﬁ XMMHU W TpPUBUAJIBHBIC HAa3BAHUA
BCIICCTB, OTHOCAINIUXCA K M3YUCHHBIM KJacCaM OpPraHu4€CKux u

HCOPTaHNYCCKUX COE€AUHEHUI

3.2

4.1

4.2

4.3

XMUMUYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHHMS (POPMYNI HEOPraHUYECKUX
BEIIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAILEHHBIX

Y CKEJIETHBIX) (hOpPMYJT OPTaHUYECKUX BEIIECTB
CdopMupoBaHHOCTH YMEHHSI KIACCU(DUIIUPOBATE:

HCOPraHn4CCKUC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTL OCHOBaHUA H

KPUTEPHUH TS KIacCu(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
OpPraHUYeCKHE BEIIEeCTBA, CAMOCTOSTEIILHO BHIOMpAaTh OCHOBAHUSA U
KPUTEPHUH TS KIacCu(DUKAIIN U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpU3HAKaM (YHCIYy U COCTaBY PEarHpYyIOIIMX BEIIECTB,
TerIoBoMy 3(pQEeKTy peakiuu, W3MEHCHHIO CTETEHEH OKHCIICHUS

AIIEMEHTOB, 00PATUMOCTH PEAKILIMH, YUACTHIO KaTaIu3aTopa)

ChopmupoBaHHOCTH YMEHUSI XapaKTEPU30BATh JJEKTPOHHOE CTPOCHHE
aToMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSSHUM) ¥ HOHOB
XUMHUYECKUX dJ1eMeHTOB 1 — 4 nepuonos [lepuonuueckoit cuctemor . U.
MeHpeneeBa 1 UX BaJCHTHBIC BO3MOXKHOCTH, UCIIOJIB3Ys MOHATHS S-, p-,

d-37eKTpOHHBIC OPOUTAIIH, JHEPTETUIECKUE YPOBHU



7.1

7.2

7.3

CdhopmupoBaHHOCTH YMEHUSI OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHX DJIEMEHTOB M OOpa3yeMbIX MMHU COEIUHEHUH I10
HeproaaM | Tpymniam

ChopMUPOBAaHHOCTb YMEHHUSI COCTABIISATh YPABHEHUS XUMHUECKUX
peaKiuii ¥ pacKpbIBaTh UX CYLUTHOCTb:
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA MOCPEICTBOM COCTABIICHHUS
AJIEKTPOHHOTO OayaHca 3TUX PeaKInui

YpaBHEHUs] PEaKUMi pa3IWYHbIX THUIIOB; IIOJHBIE W COKpAIIEHHBIC
YpaBHEHHUS peakluii HIOHHOTO OOMEHa, YUUThIBasl YCIOBHSI, IPU KOTOPBIX
9TU PCaKMU UAYT JO KOHIIA

peakuuil THIpOJu3a, peakluil KOMIUIEKCooOpa3oBaHUsl (Ha MpHUMeEpe

THJIPOKCOKOMITJICKCOB IIMHKA U ATFOMUHUS)

8.1

8.2

10

10.1

10.2
10.3
10.4

CdopMUpOBaHHOCTH YMEHHSI TIOJITBEPKAATh:

Ha KOHKPETHBIX TIPUMEpPAaX XapakKTep 3aBUCUMOCTH PEaKIMOHHOM
CIIOCOOHOCTH OPTraHMYECKUX COCOUHEHHH OT KpaTHOCTU U THIIA
KOBaJICHTHOH CBSI3H (G- U T-CBSI3H), B3aUMHOTO BIIUSIHUSL AaTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)KE€ OT 0OCOOCHHOCTEN peain3alliy pa3InuHbIX

MEXaHU3MOB NIPOTEKaHMsI peakLuit

XapaKTCPHBIC XHUMHUUYCCKUC CBOICTBA BEIIECTB COOTBETCTBYHOIIINMHA

JKCIIEPUMEHTAMMU U 3aIUCAIMU YPABHEHUN XUMUYECKUX PEAKIUN

CdopMUpOBaHHOCTH YMEHHSI XapaKTEpPU30BaTh COCTaB M Ba)KHEHIIHE
CBOWCTBA BEUIECTB, IPUHAMICKAIIUX K OINPEHCIEHHBIM KiaccaM |
rpynIaM COeIUHEHHH (TIPOCThIE BEIIEeCTBa, OKCUIBI, THAPOKCHIBI, COJIH,
YTJIEBOJOPOIBI, POCTHIC 3PUPHI, CIIUPTHI, PEHOIIBI, ATbJACTH/IbI, KETOHBI,
KapOOHOBBIC KHCIIOTHI, CIIOKHBIE A(UPHI, JKUPBI, YIICBOJbI, AMUHBI,

AMUHOKHCIIOTHI, OCJTKH)

CpopMUpPOBAaHHOCTH YMEHHS TPOBOJIUTH PACUETHI MO XUMHUYECKUM
dbopMylnaM M ypaBHEHHMSM XHUMHUYECKHUX PEaKIUN C HCIOJIb30BaHUEM

(I)I/IBI/I‘-IGCKI/IX BCIIMYWH!

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIHH, €CIH OJTHO
W3 UCXOAHBIX BEIIECTB JIAHO B BUJIC PACTBOPA C ONPEIeIEHHON MacCOBOM

JTOJICH pacTBOPEHHOTO BEIIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )
MaccoBOW WM 00BEMHOM 10U, BHIXO/1A MPOAYKTA PEAKIIMU
TEIUIOBOTO 3P eKTa peaKimii

00BEMHBIX OTHOILIEHUM ra30B

10.5

M0 HAXOXKACHUIO XUMUYECKON (hOpMYJIbI BEIIECTBA



11

Bianenue cucreMoi 3HaHUM O METOJAX HAy4YHOIO IO3HAHUSA SIBICHUUI
HPUPOBI, UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHSTh
9TH 3HaHUS NPH SKCIEPUMEHTAILHOM HCCIEIOBAaHMM BEIIECTB M JUIS
OOBSICHEHHS] XMMUYECKUX SIBJICHUH, HMEIONIMX MECTO B MpHUPOJE,

HpaKTHqGCKOﬁ JCATCIIBHOCTH YCJIOBCKA U B HOBCCHHGBHOI\/'I KHU3HU

12

ChopmMupoBaHHOCTh yMEHHSI TPUMEHATh (MCIOJIB30BaTh) 3HAHHUS O
COCTaB€ W CBOMCTBAX BEIIECTB JUISl SKCIEPUMEHTAILHON NPOBEPKHU
TUINOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKHUX
peakiuii ¥ TPOTHO3MPOBAHMS BO3MOXKHOCTEH HX OCYILIECTBIICHUS;
CUCTEMHbIE XUMHUYECKUE 3HaHUS I OOBSICHEHUS W TPOTHO3MPOBAHUS
SIBJICHUM, MMEIOIUX €CTECTBEHHOHAYYHYIO TPHUPOAY; IJIsl TMPUHSATHUS

I'paMOTHBIX peH_IeHI/Iﬁ HpO6J’I€M B CUTYyalusX, CBA3aHHBIX C XHMHUEH

13

14

CdhopmupoBaHHOCTS yYMEHHUS TUTAHHPOBATH W TPOBOJUTH XHUMHUYECKUN
OKCHEPUMEHT (IOJIyYECHHE W H3YYCHUE CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAYCCTBEHHBIC pEAKIUU  YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOICOACPIKAIMX OPraHMYSCKUX BEIIECTB,
pelicHue AKCIEPUMEHTATBHBIX 3aJa4 10 pacro3HaBaHUIO
HEOPraHMYECKUX M OPTaHWYECKUX BEIIECTB) C COONIOJCHHEM MPaBUII
Oe3omacHOTO  oOpamieHWsi ¢  BemeCTBaMH W JIaOOPaTOPHBIM
obopynoBanueM; (GOPMYJIUPOBATH LIETU UCCIEAOBAHUS, MMPEACTABISATH B
pa3nuyHOi (GopMe pe3ynbTaThl AKCIEPUMEHTA, aHAJIW3UPOBaTh U

OLCHHUBATb UX NTOCTOBCPHOCTDH

ChopMUpOBaHHOCTh YMEHHSI OCYIIECTBIISTH LIEIEHANPABICHHBIN MOHCK
XUMUYECKON MHPOpPMAIIUU B PA3IMYHBIX UCTOYHUKAX (HAayyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeAcTBa MaccoBOi uHbopMaluu, cetb MHTepHET 1
JIpyrue), KpUTHYECKH aHAJU3UpOBaThb XHUMHUYECKYI0 HH(OpMaIHUIO,
nepepabaTeiBaTh €€ W HCIOJB30BAaTh B COOTBETCTBUH C TOCTABJIEHHOMN

yaeOHOM 3amaueit

15

ChopMHPOBaHHOCTE  yMEHHSI  NPOTHO3MPOBATh, AHAJIU3UPOBATH U
OLCHMBaThb HHPOPMAIMIO C TMO3MLUH 3SKOJOrMYECKOH Oe30macHOCTH
HOCJIEACTBUM OBITOBOM M NPOU3BOJICTBEHHOM MEATEIBHOCTH YENIOBEKA,
CBSI3aHHOM C TIepepaldoTKOil BellecTB; CPOPMHPOBAHHOCTH YMEHHM
OCO3HaBaTh  OMACHOCTb  BO3ACHUCTBMA  HA  JKUBbIE  OPraHU3MBI
ONpeAETEHHBIX BEILIECTB, IOHMMAas CMBICH T[IOKa3arens MpeaeabHOM
JIOHyCTI/IMOﬁ KOHIOCHTpAallM, W TOACHATbL Ha I[IpUMEpax CIIOCOOBI
YMEHBIIEHUS U NPEIOTBPAILEHUS UX BPEAHOTO BO3/ICHCTBHSI HA OPraHU3M

YCJIOBCKaA



IHHEPEYEHD 2JIEMEHTOB COIAEPKXKAHUA, IIPOBEPAEMBIX HA
EI'D 110 XUMHUHA

Kon

1.1

1.2

IIpoBepsieMblii 371eMeHT COIePKAHMS

TCOpCTI/I‘I€CKI/Ie OCHOBBI XUMHH

Crpoenne BemectBa. CoBpeMeHHasi MOJIENb CTPOEHUs aToma. Pactipenenenue
OJICKTPOHOB IO JSHCPIrCTHYCCKUM YPOBHSIM. KJ’IaCCI/Iq)I/IKaLII/ISI XUMHWYECCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPTETUIECKIX YPOBHEHN aTOMOB (S-, P-,
d-anemenToB). OCHOBHOE U BO30YKAEHHOE COCTOSHHS aTOMOB. DIICKTPOHHASI

KoH(uUrypaius aroma. BajrieHTHbIE 2IEKTPOHBI

[lepuonuueckas cucrtema xumuueckux odieMeHtoB J[.M. Menpaeneesa.
Ousnyeckuit cMbica [lepuoanueckoro 3akona J[.M. Menneneea. [Tpuunnel u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB JJIEMEHTOB M WX COEAUHEHHUU 10
NepuoiaM W rpynmnaMm. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB IPOCTHIX

BCIICCTB, BOOOPOJAHBIX COCHHHGHHﬁ, BBICHIUX OKCUAOB U THAPOKCHUIOB

1.3

1.4

BaneHTHOCTS. SJIGKTpOOTpI/II_[aTCJIBHOCTL. CreleHb OKUCICHUS

Bunet xumuueckoil cBA3M  (KOBaJIGHTHas, WOHHAsA, MeTaJUIMYecKas,
BOJOpPOJHAs) U MexaHM3Mbl €€ oOpa3oBaHus. MexXMoIeKyIspHbIe
B3auMoJieiicTBUs. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.
Tunsl KpUCTAIIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA

KPUCTAJUIMYECKOU pELIETKU

1.5

Xumuyeckas  peakmusa. Krnaccudukamuss — XMMHUECKHX — peakIuii B

HEOPraHWYECKOM M OpraHnYeCKON XMMHUHU. 3aKOH COXPAHEHHSI MAaCChl BEIIECTB

1.6
1.7

1.8

1.9

1.10

1.11

1.12

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3UYHbIX (PaKTOPOB
TennoBsie 3¢ eKThl XUMUYECKUX peakiuil. TepMoXuMHuecKue ypaBHEeHUs

OO6partumbie peakii. XUMUYeCKoe paBHOBecue. MDaKTOPBI, BIUSAIONIME Ha
cocTosiHue XxuMmudeckoro papHoBecus. [Ipunnun Jle [llatense
Dnextponutuyeckas nuccounanus. CuibHble U ciaadble anekTponuTsl. Cpena
BOJHBIX PAacTBOPOB BELIECTB: KHUCHas, HeWTpaibHas, wiesnouHasd. CreneHb
aucconuanuu. Peakiuy nHoHHOro oOMeHa

I'mppomus coseii. MloHHOE mpousBeaeHUE BOABL. BOaoOpoaHbIN ITOKAa3aTENb
(pH) pactBopa

CriocoOGpl  BBIpaXKEHMsI  KOHIIEHTpAallMd  pacTBOPOB:  MaccoBas  JOJs
pacTBOPEHHOIO BEIIECTBA, MOJIApHAas KOHUEHTpauus. HaceleHHsle u

HCHACBIIICHHBIC paCTBOPBI, paCTBOPHUMOCTD. KpI/ICTaHHOFI/IHpaTLI

OKXUCITUTEIIBHO-BOCCTAHOBUTEIBLHEIC pEaKIuu. IToBeneHue BelIECTB B cpeaax



1.13

C pa3HbIM 3HaueHueM pH. MeTobl 311eKTpoHHOTrO OaaHca
DJEeKTPOIU3 paCTBOPOB U PaACIJIaBOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUU

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenknarypa

HCOPraHN4YCCKUX BCIICCTB

2.2

2.3

24

2.5

XUMHUYECKHE CBOMCTBA BaKHEHIIMX METAIOB (HATpUM, Kajlui, KalbIUH,
MarHui, aJlOMAHUM, [IUHK, XpOM, JKeJIe30, Mellb) U UX coeauHeHui. OOmme

CITOCOOBI MOJIy4YCHHA MCTAJIJIOB

XUMHUECKUE CBOWCTBA BAXKHEHWINMX HEMETAJUIOB (TajOr€HOB, CEphI, a30Ta,
dbochopa, yraepoga W KpeMHHs) W HX COCAUHEHHWHA  (OKCHJIOB,
KHUCJIOPOICOICPIKAIINUX KHCIIOT, BOAOPOIHBIX COCAMHCHUI)

T'enetnueckas cBs3b HCOPTraHNYCCKUX BCUICCTB, IIPUHAAJICIKAIINX K

Pa3jIMYHbIM KJIaCCaM

Nnentudukanus HeopraHndeckux coennHeHnit. KauecTBeHHBIE peakiiuu

Ha HCOPIraHNYICCKHUEC BCIICCTBA U NOHbI

OcCHOBEI OpF&HH‘-ICCKOfI XUMHH

3.1

OCHOBHBIE TOJIOKEHUSI TEOPHUH XUMHUYECKOTO CTPOCHUSI OPraHUYeCKHX
coenuHeHnit A.M. bytiepoBa. VYriepoAHBIH CKEJET OpPraHUu4YecKou
MOJIeKYJbl. KpaTHOCTh XUMHUYECKOW CBSI3U. S- M p-CBs3H. SP3-, Sp2-, Sp-
rUOpUIM3aIKi OpOUTaIelt aTOMOB yryiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT XUMHUYECKOro CTpoeHHsI Mojekyn. ['omonoru. ['omonormueckuid psia.

I/I3OMepI/I$I H U30MCPbI

3.2

Ilonatue o ¢yHxouoHanpHOW rpynmne. OpueHTanuoHHbIE  3(PQPEKTHI

3aMEeCTUTEIEN

3.3

3.4

3.5

3.6

[IpencraBnenne o kiaccuUKAIMN OpraHUYECKUX BemecTB. HoMeHkmaTypa
OpPraHMYECKUX COEIMHEHUH (CHUCTeMaTUyecKas) U TpPUBUAIbHBbIC Ha3BaHUS

BOXKHEHIIUX NPEACTABUTENEH KJIACCOB OPraHUYECKUX BEILECTB

CBoOOAHOpAUKATBLHBIH W WOHHBIM MEXaHW3Mbl peakinuu. [loHsATHE O

Hykieoduie u snexrpoduie. [Ipasuno MapkoBuukosa. [IpaBuio 3aiinea

AnKaHEBI. Xumudeckue CBOMCTBaA aJIKaHOB: rajoreHupoBaHue,
JNETHUIPUPOBAHUE, TEPMHUUECKOE pa3NIOKEHUE, KPEKUHT, HU30MEpHU3allus,
ropenue. I[lomyuenue ankanoB. Ilukioankanel. Chnenuduka CBONCTB
LIUKJIOAIKAHOB C MaJbIM pa3MepoM MHKjIa. Peakiuu TpPUCOCIUHECHHS H

PaauKaJIBHOTO 3aMCIICHU A

AJKEHBI. XHUMHYECKHE CBOMCTBA: pCaKnuu MMPpUCOCINHCHUA

(rajoreHMpoBaHHe, TUAPUPOBAHUE, TUIPOrAJIOTEHUPOBAHUE, THIpaTalus),




3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

TOpCHUA, OKHUCIICHHUA W IMOJIUMCPU3AlUU. HpOMLIH_U'IeHHBIe n J'Ia60paTOpHBIe

CHOCOOBI OJTYYEHUS AJIKEHOB

Ankanuenbl. XMMUYECKUE CBOWCTBA AJIKaJMEHOB: PEAKIUU MPHUCOEIUHEHUS
(ruapupoBaHue, TaJOreHUPOBAHUE), TOPEHUS U noiauMepusanuu. [loayyenue

aJIKaJIUEHOB

AJIKUHBI. XHUMUYECKUE CBOICTBA: peaxkuuu MIPUCOETUHECHUS
(rajoreHMpoBaHUe, THAPUPOBAHUE, TUApATAlUs, TUIPOTraJOr€eHUPOBAHUE)
KaK CII0co0 MoTyYeHHsI MOJIMMEPOB M IPYTHUX MOJIE3HBIX MPOAYKTOB. Peakiiuu
3ameneHus. ['opeHue areTuiieHa Kak HMCTOYHHUK BBICOKOTEMIIEPATYPHOTO

IUTaMCHU JJI1 CBApPKU U PE3KHU MCTAJIJIOB. HpI/IMeHeHI/Ie aliCTHJICHA

Apenbl. XuUMHYECKHE CBOWCTBa O€H30Mla: peaKUUHU HIEKTPOPHILHOTO
3aMelIeHus, IPUCOeANHEHUs (THIPUpOBaHUE, TajJoreHupoBaHue). Peakuus
roperusi. OCOOEHHOCTH XUMUYECKUX CBOMCTB Toiyosa. [lomydenue GeH3oa.
Oco0eHHOCTH XHMMHUYECKUX CBOHCTB crtupona. [lonmumepusainus ctupona.

Crioco0pl MosTydeHus: U MPUMEHEHUE apOMAaTUYECKUX YTIIEBOI0POIOB

Cnuptel. IlpenenbHble OJHOATOMHBIE CIHUPTHI. XHUMUYECKUE CBOMCTBA!
B3aUMOJICHICTBME C HAaTPUEM Kak CIOCOO0 YCTAaHOBJIEHUS HaJIM4HUs
TMJIPOKCOTPYNIbI, C TaJOr€HOBOAOPOAAMU KaK  CIOCOO  MOIy4eHUs
pacTBOpUTENIEH, BHYTPU- M MEKMOJEKYISpHas Jaeruaparanus. Peakuus
ropenus. [losyuenue sTaHosa: peakuuss OpOXKEHMs TIJIIOKO3bI, T'MJpaTalus
STWIECHA. OTWICHITIMKOIb W IJIMLIEPUH KaK INPEACTABUTENN IPEAEIbHBIX

MHOTI'0AaTOMHBIX CITMPTOB

®enon. XumMuueckue cBoiicTBa QeHona (peakluuu ¢ HaTpueM, THIPOKCHIOM

HaTpus, OpomoMm). [lonyuenue penomna

AJBIeTHIbI. XuMuyeckue CBOMCTBaA TPENEITBHBIX aJIbCTUJIOB:
THAPUPOBAHUE; KAUECTBEHHBIC PEAKIIMU HA KapOOHWIIBHYIO Tpynny (peaxius
«cepebpsHOTO  3epkanay, B3auMmopeicTBue ¢ ruapokcugom wmeau (ID).
[Tonydyenue mnpenenbHBIX adbJETUAOB: OKHCIECHHUE CIHUPTOB, THApPATAIUA
areTuiIeHa. AIETOH KakK NpENCTaBHTENb KeTOHOB. OCOOCHHOCTH peaKIuu

OKHCJICHHUS all€TOHAa

KapOoHOBBIE KHCIIOTBI. XUMHUYECKHE CBOWCTBA TMPEAEIBbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XWMHYECKHX CBOMCTB MYypaBBHHOMN
kucnotel. [lomyueHue mnpenenbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHUE aJIKaHOB, AJIKCHOB, NMEPBUYHBIX CIIMPTOB, aJIbJETHA0B. BhICIime

NpEaACIIbHBIC U HETNIPEACIBbHBIC Kap6OHOBBIe KHUCJIOTBI

Cnoxuple 3¢pupbl U kupbl. CHocoObl MOJY4YEHUS CIIOXKHBIX 3(PUPOB.

Obpatumocth peakuuu sTepudukanuu. [IpumeHeHue cioxHbIX 3(UPOB B




3.15

MUILEBOH M MapprOMEpHO NMPOMBIIUIEHHOCTH. JKHUPBI KaK CIIOKHBIE 3(UPbI
[NIMLIEPUHA U BBICHIUX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOICTBA KHUPOB:
TMJIpUPOBAaHUE, OKUCIIEHHE. ['Maposin3, win OMbUIEHHE, KHUPOB KakK CIIOCO0
MIPOMBIIIJICHHOTO TTOJY4€HHUS COJIeH BBICIINX KapOOHOBBIX KUCIOT. MBLIA Kak

COJIM BBICHINX Kap6OHOBBIX KHCIIOT

XHMMHMYECKHE CBOMCTBA TJIIOKO3bl: PEAKUUU C YYaCTHUEM CIUPTOBBIX H
aJIBJIETUIHOM TPyl U MOJIOYHOKHCII0E OpoxeHue. [IpumeHenne rirokossl, eé
3HaYCHUE B JKU3HEAEATEIBHOCTM oOpraHusMa. J[lucaxapuasl: caxaposa,
ManbTO3a. BOCCTaHAaBIMBAIOMIME W HEBOCCTAHABIMBAIOIIKAE IHCAXAPUIBL.
I'mpponus nucaxapunos. [lomucaxapuael: kpaxman, riukoreH. CrpoeHue
MAaKpOMOJIEKYJI Kpaxmasa, IJIMKOINeHa W LEUIH003bl. PU3HYecKre CBONMCTBA
KpaxMajla M LEJUIFOJIO3bl. XHUMHYECKHE CBOMCTBA Kpaxmaja: THIPOJIH3,
KA4eCTBEHHAasl pEaKknus C HOAOM. XHMHYECKHE CBOMCTBA IEIUIIOJIO3BI:
THIPOJIN3, TOJNydeHHue 3(PUPOB LEIUI0N03bl. [loHsATHE 00 HCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK)

3.16

3.17

3.18

3.19

AMHHBI. AMHMHBI KaK OpPraHMYECKHE OCHOBAaHMS: pEaKIMH C BOJOM,
KHCIIOTaMU, PEeaKIusi TOpeHus. AHWINH KaK MPeICTaBUTENb apOMaTHUYECKUX
aMUHOB. XHMMHUYECKHE CBOMCTBA aHWUJIMHA: B3aUMOJEWUCTBHUE C KUCJIOTaMH,
OpoMHO¥U BOJI0#, okucieHue. [lonyuyeHne aMiMHOB aJKUIUPOBAaHUEM aMMHAaKa

1 BOCCTAHOBJICHUEM HUTPOIPOU3BOJHBIX YIJIEBOAOPOI0B

AMHMHOKHUCIOTHI ¥ O€JIKU. AMHUHOKHUCIOTHI Kak amM(pOTEpHbIE OPraHUYECKHe
coequHeHus. OCHOBHBIE aMUHOKHCIIOTHI, 00pasyromiie Oenku. XUMUYeCcKue
CBOMCTBAa OCJIKOB: THUIPOJW3, JACHATypallus, KauyeCTBCHHbIC (IIBETHBIC)

peakuu Ha OeKu

CtpoeHne W CTPYKTypa HOJMMEPOB. 3aBUCHUMOCTh CBOMCTB IMOJHUMEPOB OT
cTpoeHust MoJieKyd. OCHOBHbIE CIIOCOOBI MOJTYYEHUSI BBICOKOMOJIEKYIISPHBIX
COGﬂHHeHHﬁI pcakuuun MmoJimmMepu3ann n IIOJIMKOHACHCAIIUU.

Knaccudukanmst Bo1oKOH

WnenTudukaiys opraHndeckux coelnHeHni. Pemenne

OKCIICPUMCHTAJIbHBIX 3a7a4 Ha PACIIO3HABAHUC OPraHUYCCKUX BCIICCTB

3.20

4.1

4.2

['eneTnueckas cBsI3b MEXKy KJlacCaMU OPTAaHUYECKUX COCTUHEHUMN
XUMHUS U )KU3HD

XuMmusi B TOBCeIHEBHOM u3HU. [IpaBuma Oe3omacHoil paOOTHI ¢ €IKUMH,

TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMHU, CPEJACTBAMU OBITOBON XMMHH
XuMHUS U 310pOBbe. XHMHS B MeOULMHE. XUMHUSA M CEIbCKOE XO3SIMCTBO.
X¥MHS B MMPOMBIIUICHHOCTH. XUMUS U DHEPreTHKA: IPUPOIHBIN U MMOMYTHBII

He(TAHOMU ra3pl, UX COCTaB U ucnonb3oBanue. CoctaB HeTH U e€ nepepadboTka



(mpUpOAHBbIE UCTOYHHUKH YTIIEBOJOPOJIOB)

XUMHUS U SKOJOTHUS. XHUMHUUYECKOE 3arpsA3HCHHUC oxpyxca}omeﬁ CpCAbl U €ro

nociaenctsus. Oxpana rugpocdepsl, MouBbl, atMochepsl, (GIopbl U payHbl OT

43 XUMHYECKOoro 3arpssHeHus. IIpoOiema OTX0IOB M NOOOYHBIX MPOTYKTOB.
AnbTepHaTUBHBIE HCTOUHUKHU SHEPTHH
OOmue mnpencTaBieHUs O  MPOMBINUIEHHBIX — CIOcO0ax — MOJIyYeHMs
XMMHMUYECKHX BEIIECTB (HAa IpUMEpEe MPOM3BOACTBA aMMHaKa, CEpPHOMU
4.4 kucnotbl). Y€pHas u uBerHas Merawnyprus. CTEKIO0 M CHIMKaTHas
IPOMBIIIEHHOCTh. [IpoMblniuieHHast opraHuueckass Xxumus. CpIppé ams
OpPraHUYECKOM MPOMBIIIIEHHOCTH
5 Tunel pacu€THbIX 33124
51 Pacuérsl Macchl BelecTBa min 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
" BemecTBa, Macce WIK 00BEMY OJHOIO U3 YYACTBYIOIINX B PEAKIIHH BEIIECTB
5.2 Pacuérsl TemnoBoro a¢ddexra peakuun
5.3 Pacuétel 00BEMHBIX OTHOIICHUH Ta30B MPU XUMHUECKUX PEAKIHIX
5.4 Pacuérbl macchl (00bE€Ma, KOIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIINH,
' €CJIM OJTHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH)
55 Pacuérbl MmaccoBoit i 00BEMHON A0 BBIX0/IA IPOAYKTA PEAKIIUH OT
" TEOpEeTHYCCKH BO3MOXKHOTO
Pacuérbl macchl (00bE€Ma, KOJIMYECTBA BEILIECTBA) MPOAYKTA PEAKIIMU, €CIIH
5.6 0aHO U3 BEIlIECTB IaHO B BUJIE PACTBOPA C OMPEICIEHHON MacCOBOIA 10JIeH
pacTBOPEHHOIO BELIECTBA
5.7 Pacuétsl ¢ ucroab30BaHUEM MOHATHI «MaccoBas 0D, «MOJISIPHAsS
" KOHIIGHTPAIHS, «PACTBOPHMOCTb
Haxoxxnenue MoiexkynsipHoi (popMysIbl OPraHMYECKOro BEIIECTBA 110 €ro
5.8  [UIOTHOCTH M MAaCCOBBIM JOJISIM JIEMEHTOB, BXO/SIIUX B €r0 COCTAB, UITH 10

IIPOJYKTaM CTOPaHUS
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