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Ha ocnoBanuu IIpuka3za Munncrepctsa npocsenieHust PO ot 09.10.2024 Ne704 «O
BHECEHUN HW3MEHEHHHW B HEKOTOpBIE MpuKa3bl MwuHucrepcrsa mnpocsemeHus PO,
Kacaromuecss (enepanbHBIX 00pa30BaTENbHBIX MPOTPaMM HAdajJbHOTO OOIIETro
o0pa3oBaHMsi, OCHOBHOTO 00I1IeT0 00pa30BaHUs M CPEIHEr0 OOIIEro 00pa3oBaHU,
u3MeHeHuil B OCHOBHYIO 00pa3oBaTEeNbHYIO MPOrpaMMy OCHOBHOTO OOIIEro
obOpa3zoBaHus (WK cpeHero obiiero oopa3zoBanusl), yrBepkaeHHbIX 29.08.2025 roga
npukazoM Ne626 ot 29.08.2025 roga BHECTH U3MEHEHHUS B pabOuyl0 mporpammy Io
ydeOHOMY TpeaMeTy «XuMusi. ba3oBbIil ypOBEHbBY.

1. Buectu msmenennss B K< TEMATUHUYECKOE IVTAHUPOBAHUE»

10 KVIACC
HaunumenoBanue

u/n pa3aesioB U TeM
NMPOrpaMMbl

Bcero

KoanuecTBo 4acoB

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTeJibHbIE

pecypchbl

Pa3neu 1. TeopeTruueckue 0CHOBbI OPraHN4eCcKOi XUMHUH

11

[Ipenmer
OpraHuYeCcKOu
xumun. Teopus
CTpOEHUSA
OpPraHUYECKUX
COCIMHEHUH A.
M. bytneposa

Hroro no pasneny

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

Pazpnen 2. YrieBomnopoast

2.1

2.2

2.3

[IpenenbHbie
YTJIEBOJIOPOIBI
— aJIKaHBbI
Henpenenbabie
YTJIEBOJIOPOBL:
AJIKEHBI,
AJIKaIUEHBI,
AJIKVHBI

Apomarnyeckue
YIJI€BOAOPOABI

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

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

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

2.4

[IpupoaHbie
MCTOYHUKH
YIJ1€BOJOPOOB
178704
nepepaboTka

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

Hroro no pazneny

13



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

Paznen 3. Kuciopoacoaep:xainiue oprannyecKue coeIuHeHus

3.1 Cnuptel. ®enon 3 https://lesson.edu.ru/04/10
Anbaerunapl.
KapGoHogsie

3.2 KHCIIOTHL. 7 1 https://lesson.edu.ru/04/10
CrnoxxHbIe
3upsI

3.3 VriaeBoasl 3 2 https://lesson.edu.ru/04/10

Hroro mo pazaeny 13

Pa3znen 4. A3oTcoaeprkaiye OpraHuyecKkue coeIuHeHus

AMUHEL
4.1 AMUHOKHUCIIOTEL. 3
benxu
Utoro no pazneny 3

Pazneu 5. BoicOkOMOJIEKYJISIPHBIE COETUHEHUS

IInacTmacchel.
5.1 Kayuyxku. 2
Bosokna

Utoro no pazneny 2

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34 3 2

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

https://lesson.edu.ru/04/10
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2. BHecTtu n3meHenus B pasaes «IloypouHoe niiannpoBanue»

KanennapHusblie cpoku

KoaunuecTBO 4acoB

o DJIEeKTPOHHbBIE
n/n H3yuyaemsblii pa3aes, TeMa ypoka Tlxan Paxr 13 max unGposbie
Bcero KOHTPOJIbHbIE o0pasoBaTejbHbIe
padoThI pecypcbl

Bsoanslii nHCTpYKTaX 10 Th.

1 [IpenmeTt oprannueckoil XuMuu, e€ 1 https://lesson.edu.ru/04/10
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
IIepBruunbIil uHCTpYKTaX 110 Th.

2 Teopust cTpoeHUs OPraHUYECKUX COCAMHEHUN A. 1 https://lesson.edu.ru/04/10
M. bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[Ipencrasienne o KI1accu(PUKAITIN OPraHUICCKIX

3 BemlecTB. HomeHkmnarypa (cucremaruyeckas) u 1 https://lesson.edu.ru/04/10
TPUBHAJIbHBIC HA3BaHUSI OPTAaHUYECKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM PsiJT 1 https://lesson.edu.ru/04/10

5 MertaH U 3TaH — NpOCTENIINE TPEICTABUTENN 1 hitps://lesson.edu.ru/04/10
AJIKaHOB

6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 https://lesson.edu.ru/04/10

7 ITHIICH U IPOMUICH — MPOCTEHIIHe 1 https://lesson.edu.ru/04/10
MPEACTAaBUTENH AIKEHOB
[Tpaktuueckast pabota Ne 1. «[lonyyeHue sTuneHa u

8 W3YYCHHE €r0 CBOMCTBY 1 https://lesson.edu.ru/04/10
HNuctpykrax o Th

9 Anxamuensl. byraguen-1,3 u metunOyraauen-1,3. 1 hitps://lesson.edu.ru/04/10
[Tony4yeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI
ATKHUHBL: COCTaB U 0COOCHHOCTH CTPOSHUS,

10 TOMOJIOTUYECKUH PAMl. ALIETHUIEH — MPOCTEUIIIHI 1 https://lesson.edu.ru/04/10
MpEeACTaBUTENb AIKUHOB

11 Brruncnenus no ypaBHEHUIO XMMUUYECKOHN peakun 1 https://lesson.edu.ru/04/10
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12

ApeHbl: 0eH3011 U TOJTy0JI. TOKCHYHOCTh apCHOB

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

I'enernyeckas CBS3b YII€BOIOPOAOB,

13 https://lesson.edu.ru/04/10
MIPUHAIISKANTNX K Pa3IMYHbIM KJlaccaM
[TpupogHBIE HICTOYHUKH YTIEBOJOPOIOB:

14 MIPUPOJIHBIN Ta3 U MOMYTHbIC He(PTSIHBIC ra3bl, https://lesson.edu.ru/04/10
He(DTh U TPOAYKTHI €€ IepepadoTKu
[TpupogHBIE HICTOYHUKH YTIEBOJOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIE Ta3bl, https://lesson.edu.ru/04/10
He(DTh U IPOAYKTHI €€ epepadoTKu

16 KonTponbHas pabora 1o pazzaeny «YriaeBoJopoab» https://lesson.edu.ru/04/10
[IpenensHbIE OJHOATOMHBIEC CIIUPTHI: METAHOI H

17 el ! p https://lesson.edu.ru/04/10
sTa”o’. BogoponHas cBs3b
[ToBTopHbINA HHCTpYKTaX MO Th.

18 MHOroaromMHsble CIMPTHI: ATWICHITIMKOJIb U https://lesson.edu.ru/04/10
TIIALEPUH
@eHOJI: CTPOCHUE MOJIEKYIIBI, (PU3UYECKUE U

19 P o YL ¢ https://lesson.edu.ru/04/10
XMUMHUYECKHE CBOWCTBA, TPUMEHEHHE
Anpaerupl: hopManbAETHI U alleTalbIeT U/,

20 ACTHIEL: hop AICTHALH att AICTHA https://lesson.edu.ru/04/10
AnieToH
OAHOOCHOBHBIE NpeieNbHbIE KApOOHOBBIE

21 A peil p https://lesson.edu.ru/04/10
KHCIIOTHI: MypaBbUHAs M YKCYCHAsI
ITpakTuyeckas padora Ne 2. «CBoiicTBa pacTBOpa

22 YKCYCHOM KHUCITIOTBI» https://lesson.edu.ru/04/10
Nuctpykrax no Th
CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK

23 p ’ https://lesson.edu.ru/04/10
MPEJICTABUTENN BBICIIMX KapOOHOBBIX KHCIIOT
MpI1a Kak COJIM BBICIIAX KapOOHOBBIX KHUCIIOT, UX

24 . p ’ https://lesson.edu.ru/04/10
MOIOIIIEE JENCTBHE
CroxHable 3(UpPHI KaK MPOU3BOAHBIE KAPOOHOBBIX

25 up P 1 p https://lesson.edu.ru/04/10

KHCIOT. ['Mapoan3 ClIoKHBIX (UPOB
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XKupsl: ruponan3, npuMeHeHue, OnosornyecKas

26 1 https://lesson.edu.ru/04/10
POJIb JKUPOB
VrieBoasl: cocTas, Kiaccudukanus. Baxxuaenime

27 A i (uxan 1 https://lesson.edu.ru/04/10
MIPEJICTAaBUTENH: TIIF0K03a, PpyKTO3a, caxapo3a

28 Kpaxmain u 1emioso3a Kak mpupOoIHbIE TOJINMEPHI 1 https://lesson.edu.ru/04/10
KontposbHas paboTa mo pasaeny
«Kucnopoacoaepk K

29 HCTOPOICOACPIAIIIIC OPTAHHHICCKIE 1 https://lesson.edu.ru/04/10
coenMHEeHU/ Beepoccuiickas nmpoBepoyHast
pabora
OO01mas xapaKTeprCcTHKa a30TCOIePIKAITIX

30 OpraHUYECKUX coeIMHEeHMH / Beepoccuiickas 1 https://lesson.edu.ru/04/10
poBepoyHas padboTa

31 AMUWHBI: METWIAMUH U aHWJINH 1 https://lesson.edu.ru/04/10
AMMHOKHUCIIOTHI Kak aM(pOTEepHbIC OPTraHUIECKUE
COeINHE .

32 TTMHEHNS, NX OMOJIOTHYECKOE 3HAUYCHHUE 1 https://lesson.edu.ru/04/10
[TenTuael. benku kak npupoIHbIE
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS
OcHo

33 HOBHBIE FOHHTI/ISI XUMHH BBICOKOMOJICKYJISIPHBIX 1 hitps://lesson.edu.ru/04/10
COEIUHEHNI
OCHOBHBIE METOABI CHHTE3a BHICOKOMOJIEK YIISIPHBIX

34 METOJIBT CHHTES COROMOIICIYIAD 1 https://lesson.edu.ru/04/10
coequHeHui. [ImacTmMacchl, Kayqyku, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB T10 TTIPOTPAMME 34 34
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3. BKIIIOUYUTD PA3JAE «IIPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI»

10 KUIIACC
Kon .
DOBEDSIEMOr0 IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
posep 00pa3oBaTeJIbLHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus
pe3yJbTara

1 TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHNHN

ChopMHpPOBAaHHOCTh  TPEJICTABICHUM O  XHUMHYECKOM  COCTaBIISAIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XMMHHM B IIO3HAHUU SBICHUI
npupoabl, B (OPMUPOBAHUM MBIIIICHUS W KYJbTYypbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPaAaMOTHOCTH, HEOOXOAMMOM ISl PELICHUS MPAKTUYECKUX
3a7a4 U SKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOUIEHMSI K CBOEMY 3I0POBbIO U
PUPOJIHOM cpere

11

Bnagenue  cuctemMol — XMMHUYECKMX  3HAHUM,  KOTOpas  BKIIIOYAeT:
OCHOBOITOJIATAIOIIHE HOHSATHUS (Monekyna, BAJICHTHOCTD,
ANEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCIEHUS, XUMHUYecKass CBS3b, MOIIb,
MOJIIpHasi Macca, MOJIAPHBIM O0BEM, YIJIEpOJHBIM CKeNeT, (yHKIHMOHAIbHAs
rpynmna, paadkai, HM30MEpHs, HU30MEphbl, TOMOJOTHYECKHIH psl, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOI- M a30TCOJEp)KAIIUE COSAMHEHUS, OMOIOTHYECKU
1.2 aKTUBHBIE BellecTBa (YIJIEBOJbI, JKHUPBI, O€IKH), MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopus XMMHYECKOro CTpoeHHsi opranumdeckux BemiectB A.M. byrtneposa),
3aKOHOMEPHOCTH, CUMBOJIMUYECKUH S3bIK XUMHH, (DAaKTOIIOTUIECKUE CBEICHUS O
CBOWCTBaX, COCTaBe, MOJIyYEHHUH U O€30MacHOM HCIOJIb30BAaHUM Ba)KHEHIINX
HEOPTraHMYECKUX W OPraHWYEeCKWX BEIIECTB B OBITY H MPaKTHYECKOU
JesITeIbHOCTH YeJIOBEeKa

ChopMupOBaHHOCTh YMEHUH BBIABIATH XapaKTepPHbIE MPU3HAKH MOHATHIH,
1.3 YCTaHaBIIMBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLINE IOHATHS IPU
ONMCAHUU COCTaBa, CTPOCHMSI U IIPEBPALLICHUI OPraHU4YECKUX COEIUHEHUM

c(OPMHPOBAHHOCTh YMEHUN HCMOIb30BaTh XHMHUYECKYIO CHUMBOJHKY JUIS
COCTaBJICHUS! MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaLIEHHOMN)
14 dopMyn OpraHMYeCKHMX BEUIECTB W YpaBHEHUH XUMHUECKUX pEaKIHi,
W3TOTaBIMBATh MOJIEIN MOJIEKYJl OPIraHUYECKUX BEILECTB AJIs MILTIOCTPAIIMHN UX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS

CdopMUpOBaHHOCTh yYMEHMI YCTAHABIMBATh NPUHAMICKHOCTh H3IYUYEHHBIX
OpPraHUYECKHX BEIIECTB 110 WX COCTaBYy M CTPOCHHUIO K ONPEACTIEHHOMY KIIACCy
1.5 (rpynme) coenvHEHUW (YTJIEBOAOPOABI, KHCIOPOJ H  a30TCOJEpIKaIlHe
COCJTMHEHUS, BBICOKOMOJICKYJIIPHBIC COCJMHCHHUS), JaBaTh WM Ha3BaHHS I10
cucremarnueckori HomeHkinarype (IUPAC)

ChopMHUpPOBAaHHOCT, yMEHHUS OMPENEIATh BUIbl XWMHYECKOW CBSI3M B

1.5
OpTraHU4YCCKUX COCAUHCHUAX (O)II/IHapHLIC n KpaTHLIC)

ChopMupoBaHHOCTh yMEHHUS MPHUMEHATH: IMOJOXKEHUS TEOPUU CTPOCHHUS
1.6 oprannueckux BemiectB A.M. BytnepoBa 1isi 0OBsSCHEHUS 3aBUCHUMOCTH
CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPaHEHHsI MAaCChl BEILLIECTB

VYrnesopopoasl. Kucnopoaconepskamue M a3zoTcoAepikKallue OpPraHUYECKUeE
coeluHeHUs. BRICOKOMOJIEKYISIpHBIE COeIMHEHUS




2.1

2.2

2.3

CdopMupoBaHHOCTh YMEHUI MPUBOJIUTH TPUBHAJIbHBIE HA3BAHUS OTHAEIbHBIX
OpraHWYECKUX BEUIECTB (PTWJIEH, NPOINUJIEH, AalleTHJICH, ATHJICHIJIUKOJb,
MIMLIepuH, QeHod, QopMallbaerus, aneTalbJerul, MypaBbUHAs KHCJIOTA,
YKCYCHasi KHCJIOTa, OJEHMHOBAasi KHCJIOTa, CTEAPUHOBAas KHCIOTA, TJIIOKO3a,
bpykTo3a, KpaxMal, LeJUIr0J103a, TIUIIH)

CdopMupoBaHHOCTh YMEHUI XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3NIECKUE
U XMMHYECKHE CBOMCTBA THIUYHBIX MPEACTABUTEICH pa3IUYHBIX KJIACCOB
OpraHUYECKUX BELIECTB (METaH, 3TaH, TUJICH, IPONWJICH, alleTUlIeH, OyTaaueH-
1,3, metunOyraauen-1,3, 6eH30J1, METAHOJI, TAHOJI, dTHJICHTJIUKOIb, TJIUIECPHH,
deHon, arneranpaeru, MypaBbuHAs U YKCYCHAsE KUCJIOTBI, TJIFOK03a, Kpaxma,
IEJUTI0JI032, AMHHOYKCYCHAsI KUCJIOTa)

ChopMHUPOBaHHOCTh YMEHUS WILIIOCTPUPOBATh TCHETHUECKYIO CBS3b MEKITY
TUMWYHBIMU TIPEICTABUTEIIIMU PA3JIMUHBIX KJIACCOB OPraHMYECKUX BEIICCTB
YPaBHEHUSMU COOTBETCTBYIOLIUX XHMUYECKUX PEAKIHA C HUCHOIb30BAHUEM

CTPYKTYPHBIX (OPMYII

2.4

CdopMUpOBaHHOCTh YMEHUSI XapaKTePU30BaTh UCTOYHHKHU YTIIEBOJOPOIHOTO
Celpbsi (He(dTh, NPHUPOIHBIA Ta3, Yrojb), CIOCOOBI HX MEpPepadOTKH U
MIPAKTUYECKOE TIPUMEHEHHUE TIPOJTYKTOB MepepabOTKu

XUMHS U KU3Hb. PacuyéThl

3.1

3.2

3.3

3.4

CdopMupoBaHHOCTh YMEHHIA BIIJICTh CUCTEMON 3HAHUH 00 OCHOBHBIX METO/IaX
HAay4YHOI'O [O3HAHUS, HUCIOJB3YEMBIX B XMMHHM IPU HM3YYEHHH BEUIECTB HU
XUMHYECKHUX SIBJICHUI (nabmronenue, U3MEPEHHUE, JKCIIEPUMEHT,
MOJIEJTMPOBAHUE), UCTIONIH30BATh CUCTEMHBIE XUMUUECKUE 3HAHUS JJIs IPUHATHUS
pelIeHUH B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U
UX IPUMEHEHUEM

ChopMHUpPOBAaHHOCTH, YMEHHUI COOIIOJATh MpaBMia MOJB30BAHHUS XUMHUYECKOU
MoCcyZIol M abopaTopHBIM O00OpYIOBaHMEM, a TaKKe MpaBHiia oOpalleHus C
BEIIECTBAMH B COOTBETCTBUHU C HHCTPYKIIMSIMHE IO BBITIOJTHEHUIO JIA0OPATOPHBIX
XUMHUYECKHX OIBITOB

ChopMupoBaHHOCTh YMEHUH IUIAHUPOBATh M BBIIOJHATH XUMUYECKUN
AKCIEPUMEHT (MPEBPALLEHUS] OpPraHMYEeCKUX BELECTB I[P HarpeBaHuw,
MOJIy4YeHUE JTWICHA W M3Y4YEHHE €ro CBOMICTB, KAYECTBEHHBIC DPEAKLUU
OpraHMYECKHUX BEILIECTB, JeHAaTypalus OENKOB NpHU HAarpeBaHHM, IIBETHHIE
peakuuu OeJIKOB) B COOTBETCTBUU C MpPAaBUJIAMU TEXHHUKH O€30MaCHOCTH IpH
oOpallleHuu C BeleCcTBaMHU M Ja0OpaTOpHBIM 00OPYJOBaHHEM; IPEACTABIATh
pe3yibTaThl XMMHUYECKOIO SKCllepuMeHTa B (opMe 3alucd  YpaBHEHU
COOTBETCTBYIOILIMX peakuuidi U (OpMyIupoBaTh BBIBOJBI Ha OCHOBE 3THUX
pe3ynbTaTOB

ChopMupoBaHHOCTH yMEHHH NPOBOJUTH BBIYMCICHUS 10 XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMA, KOJIMYECTBA UCXOIHOTO BEIIECTBA WU MPOAYKTa
peaKkIMU MO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOJTHBIX
BEIIECTB UJIU MPOAYKTOB pPEAKIIUN)

3.5

CdopMUpOBaHHOCTh YMEHUN KPUTUYECKH AaHAJIM3UPOBATH XHUMHUYECKYIO
UHPOPMALIMIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOUYHUKOB (CpelcTBa MaccOBOU
uH(popmanuu, cetb UIHTEpHET u Apyrue)

3.6

ChopmupoBaHHOCT, ~ yMeHHHl ~ coOdrofaTh  MpaBWia  SKOJIOTUYECKU
1eJ1ecO00pa3HOro MOBEACHUS B OBITY M TPYIOBOW MAESITEIBHOCTH B IEJNAX
COXpPaHEHHMsI CBOETO 3/I0POBbS M OKPY)KAIOLIEH MPUPOTHOM cpelibl, 0OCO3HABATH




11 KIJACC

OIIACHOCTb BO3ACHUCTBHs HA JKUBBIE OPTaHU3MBI ONPEICIEHHBIX OpPraHUYECKUX
BeUleCcTB, IoHUMass cmbica mnokasarens IIJIK (mpenenbHO pomycTuMon
KOHIIGHTpallMM), TMOACHATb Ha IpUMepax CHOcOObl YMEHbLICHHS U
IIPEAOTBPALICHUS UX BPEIHOIO BO3ICUCTBUSA HA OPraHU3M 4YEI0BEKa

Kon
NpoBepsieMoOro
pe3yJbTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOMH
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeiHero 001ero 00pa3oBaHus

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

Bnagenne — cucreMoil = XMMMYECKMX ~ 3HAHMM,  KOTOpas  BKJIKOYAET:
OCHOBOTOJIATAIOIINE TOHATUSA (XUMUYECKHI JJIEMEHT, aToOM, DJEKTPOHHAS
00oyiouKa atoma, S-, p-, O-3JIEKTPOHHBIC OpOWTAIH AaTOMOB, HOH, MOJICKYI,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAsI CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, KpHCTAIMUECKash PElIETKa, THUIIBI
XUMUYECKMX  pEaKkIuil  (OKUCIMTEIbHO-BOCCTAHOBUTENBHBIE,  JK30-  H
SHAOTEPMHUECKUE, pEaKUUd HOHHOTO OOMEHa), pacTBOp, OJIEKTPOIUTHI,
HEDJIEKTPOJINTHI, NEKTPOIUTHYECKAS U CCOLMALNs, OKHUCJIUTEb,
BOCCTAHOBHUTEJb, CKOPOCTh XMUMHYECKOW pPEaKlMd, XUMHUYECKOe pPaBHOBECHUE);
TEOPUHU U 3aKOHBI (TEOPHS IEKTPOIUTHUECKON auccouuanuu, [lepuoanueckuii
3akoH J[.JM. MenneneeBa, 3aKOH COXpPAaHEHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BbIK XUMHH, PAKTOIOTMICCKHIE CBEICHUS O CBOWCTBAX, COCTABE,
MOJMYy4eHUH M O€30MacCHOM UCMOJb30BAHUU BAKHEHIIUX HEOPraHMYECKUX
BEIIECTB B OBITY ¥ MPAKTUYECKOM JIEATEITHLHOCTH YeJIOBEKa

1.2

CdopmMupoBaHHOCTb YMEHHH BBISBIATH XapaKTEPHbIE MPU3HAKU U B3aUMOCBSI3b
U3YYEHHBIX IMOHATUH, NPUMEHATh COOTBETCTBYIOLIME MOHATUSA IIPU ONUCAHUU
CTPOEHHMsSI U CBOMCTB HEOPraHWYECKHUX BEIECTB U UX MPEBPAIICHUN; BBISABIATh
B3aUMOCBSI3b XUMHUUYECKUX 3HAHHUN C MOHATUAMHU U IPEACTABICHUAMU IPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

13

Bnanenne oCHOBHBIMU METOJaMU HAYYHOTO MTO3HAHUS BEIIECTB U XUMUYECKUX
SBJICHHUH (HaOJII0/IeHHe, M3MEpEHne, IKCIIEPUMEHT, MOJICTMPOBAHUE)

14

CdopMHUpPOBAaHHOCT, YMEHUM OMPEEIATh BAJICHTHOCTh M CTEIEHb OKUCIICHUS
XAMHUYECKHUX DJIEMEHTOB B COEIMHEHUAX PA3JINYHOIO COCTABA, BUJI XUMUYECKOU
CBsI3M (KOBAJICHTHAs, MOHHASI, METANTMYECKasi, BOJIOPOJHAsI) B COCIUHECHHSIX,
TUN ~ KPUCTAITTMYECKOW  PEemEéTKM KOHKPETHOTO  BellecTBa  (aromHas,
MOJIEKYJISIpHAsi, MOHHAs, METAJTNYECKast)

1.5

1.6

CdopmMupoBaHHOCTH YMEHUH OINPENEIATh XapaKTep Cpebl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCAVUHEHUIN

CdopMUpOBaHHOCTh YMEHHS KIACCH(PUIIMPOBATH XHUMHUYECKHE PEAKIUU IO
pa3IMYHbBIM MpU3HAKaM (YHCIYy U COCTaBYy pearupyroliiX BEIIECTB, TEJIOBOMY
s deKTy peakiuu, U3MEHEHUIO CTETIEHEH OKUCIIEHUS DJIIEMEHTOB, 00pPaTUMOCTHU
PEaKINK, YIaCTHIO KaTanu3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHMH COCTaBISATh YPaBHEHHUS PEAKIUH pa3IudHbIX
TUIIOB, TOJHBIE M COKpAlIEHHbIE YPaBHEHHUS peakiuil HOHHOro OOMeHa,
YYHTBIBAsI YCIOBUS, IPU KOTOPBIX ITH PEAKIIUU UAYT A0 KOHIIA

1.8

ChopMupoBaHHOCTH ~ yMEHUIl NPOBOAUTH  peaKklUH, MOATBEPKIArOIINe
KaueCTBEHHBI COCTaB Pa3IMYHbIX HEOPraHMUYECKHUX BEIIECTB, PACIIO3HABAThH




OIIBITHBIM HYTeM HOHBI, IMPHUCYTCTBYIOIIMEC B BOJHBIX pacTBOpax
HCOPTaHNYCCKUX BCIICCTB

1.9

1.10

CdopMupoBaHHOCTb ~ YMEHUH  PAacKpbIBaTh  CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIHMN MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOIO
OanaHca 3TUX peakluui

CdopmMupoBaHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XHMHUYECKOM
PEaKIMU OT PA3TUYHBIX (PaKTOPOB

1.11

2.1

2.2

2.3

CdopMupoBaHHOCTE YMEHHUH OOBSCHATH XapaKTep CMEIICHUS XUMHUYECKOTO
pPaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHero Bo3aekcTBus (puniui Jle [llatensbe)

O6H_[aﬂ N HCOPraHUWYCCKasA XUMU

CdopMHupOBaHHOCTH YMEHHU pacKpbiBaTh cMbIcH [leproaundeckoro 3akona J[. 1.
MenzeneeBa u JEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOLLYI0, O0bSICHUTEIbHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUU

CdopMupoBaHHOCTh YMEHUH XapaKTePU30BaTh MICKTPOHHOE CTPOCHUE aTOMOB
XUMHYECKUX 3JIeMeHTOB 1—4 nepuonoB Ileprnoandeckoi cUCTEMbI XUMHUYECKHUX
anemenToB J[.M. MeHnzeneeBa, UCHONb3ys MOHATHS «S-, P-, d-dJIEKTPOHHBIC
opOUTaANIN», <«OHEPreTUYECKHUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMUYECKUX AJIEMEHTOB U UX COCIMHEHUH 0 MEPUOJIAM U
rpynnaM [lepuoanueckoit cucremsl XUMUYeCKUX 2ieMeHToB J1.J. Menneneesa

ChopMUpOBaHHOCTh  YMEHHMHM  XapaKTepu3oBaTh  (OMHUCHIBATh)  OOIIHE
XUMHUYECKHE CBONCTBA HEOPraHWYECKHMX BEHISCTB PA3UYHBIX KJIACCOB,
TIOJITBEPXK/IaTh CYIIIECTBOBAHUE TCHETHYECKOM CBSI3U MEXK/y HEOPTaHUUECKUMU
BEIICCTBAMH C TTIOMOIIHIO YPAaBHEHUH COOTBETCTBYIOIUX XUMHUYCCKHX PEAKIIHMA

2.4

2.5

2.6

CdopmupoBanHOCTh yMEHUI yCTaHaBJIUBAaTh IIPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB M0 UX COCTaBY K ONpenelNEHHOMY Kiaccy (rpymre)
coeIMHEHUH (IIPOCThIE BEIIECTBA — METAJIJIBI M HEMETAIJIbl, OKCH/JIbI, OCHOBaHHUS,
KHCIIOTBI, aM()OTEepPHbIE THAPOKCU/IBI, COJIN)

ChopMupoBaHHOCTh YMEHHUH HCIIOJIB30BaTh XMUMHUYECKYI0 CHMBOJIMKY JJIst
cocTaBieHUs (QOpMYJ BELIECTB M ypPaBHEHUH XHUMHUYECKUX pPEaKIHi,
cucrematnyeckyto HomeHknatypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OTJENIbHBIX HEOPTAaHWYECKHUX BEIIECTB (YrapHbIi ra3, yriieKUCHbli ra3, aMMHaK,
raméHas U3BeCThb, HerauéHas U3BeCTb, MUThEBAs COJA, TUPUT U JPYTHUE)

CdopMupoBaHHOCTh  YMEHHMH  XapaKTepu3oBaTh  (OMHUCHIBATh)  OOIIHE
XUMHUYECKHE CBONCTBA HEOPraHWYECKMX BEMIECTB PA3UYHBIX KJIACCOB,
MOJTBEPXKJIaTh CYIECTBOBAHHE T€HETUYECKON CBSI3U MEXKIY HEOPTraHHUECKUMHU
BEI[CCTBAMH C TTIOMOIIbIO YPaBHEHUH COOTBETCTBYIONUX XUMHUYCCKHX PEAKIIHMA

2.7

ChopMupOBaHHOCTH YMEHHMH IUIAHUPOBaTb W BBINOJHATH XUMHUYECKUI
9KCHEPUMEHT (pa3ioKeHue NepOKCUAa BOJOPOJa B IPUCYTCTBUU KaTalIu3aTopa,
ONpPEEIIEHUE CpeNbl PACTBOPOB BEIIECTB C IOMOLIBI0 YHUBEPCAIBHOIO
UHAMKATOpa, BIMSHHE pa3IuYHbIX (AKTOPOB Ha CKOPOCTh XHWMHYECKOU
peaKIMy, peakluy HOHHOTO OOMEHa, KauyeCTBEHHBbIE PEaKlIMu Ha Ccyiabgart-,
KapOoHaT- W XJOPUA-aHUOHBI, Ha  KaTHOH AaMMOHHUS,  pEUIeHHE
DKCIEPUMEHTAIBHBIX 3a7ad o TeMaM «Meramisl» u  «Hemeramisl») B
COOTBETCTBUU C NpaBUJIAMU TEXHUKH O€30MaCHOCTH NpU oOOpalleHuu cC
BEIIECTBAMH U J1a0OpaTOPHBIM 000pYNOBaHMEM; IMPEACTABIATH PE3yJbTaThl
XUMHYECKOT0 3KCIEpUMEHTa B (pOopMe 3amucHu ypaBHEHUN COOTBETCTBYIOLIUX
peakuuii ¥ GopMyIupPOBATh BHIBOJIBI HA OCHOBE ATHUX PE3YJIbTaTOB




2.8

ChopMHUPOBaHHOCT, YMEHUH COOMIOIATH TpaBHIa MOJIb30BAHHS XUMHUYCCKOM
MOCYZIOH U JTabopaTOPHBIM OOOPYAOBAHHEM, a TAKXKe MpaBUia OOpAIICHUS C
BEIIIECTBAMH B COOTBETCTBUH C MHCTPYKIIUSMHU TI0 BBITIOJIHEHHIO JTAO0OPATOPHBIX
XUMHWYCCKHUX OIIBITOB

2.9

CdopMUpOBaHHOCTh YMEHHUW XapaKTepH30BaTb XUMHYECKHE IPOLIECCHI,
JeXKalre B OCHOBE MPOMBIIIJICHHOTO MOJIYYEHUSI CEPHOM KUCIIOThI, aMMHAaKa, a
Takke cOPMUPOBAHHOCTH MPEACTABICHUN 00 OOLIMX HAYYHBIX MPHUHIIUIAX U
IKOJIOTHYECKUX MPOOIeMaxX XUMHUECKOTO TIPOU3BOICTBA

XUMHS U KU3Hb. PacuéThl

3.1

3.2

3.3

3.4

3.5

ChopMUpOBAaHHOCTh  TPEICTABICHHA O  XUMHYECKOH  COCTaBIISIOMICH
€CTeCTBEHHOHAY4YHOH KapTHHBl MHpa, pOJM XMMHUU B IIO3HAHUM SIBIECHUI
npupoasl, B (GOPMHPOBAHWU MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €&
(GYHKLIMOHAIBHON I'PAaMOTHOCTH, HEOOXOIMMOW JUIsl PELIeHUs NPaKTUYECKUX
3aJa4 M DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U
OpUPOAHOIL cpene

ChopMupoBaHHOCT yMEHUH KPUTHYECKH aHATU3UPOBaThb XHMUYECKYIO
UHPOPMALIHIO, TONyYaeMyl0 W3 Pa3HbIX HCTOYHHKOB (CPEICTBa MacCOBOM
KOMMYHHKAIMH, ceTb IHTEepHET U Ipyrue)

ChopMupoBaHHOCT ~ yMEHUH  cOONMIOAATH  MpaBWila  SKOJOTMUYECKH
11eJ1€c000pa3HOro IMOBEACHUSI B OBITY U TPYAOBOH JEATENBHOCTH B LEJAX
COXPaHEHUsI CBOETO 3/I0POBbSl  OKPYXKAIOLIeH IPUPOTHOM CpeIbl

Oco3HaBaTh ONACHOCTb BO3JEHUCTBUS HAa JKUBBIE OPraHU3Mbl ONpPENEIEHHBIX
BEILIECTB, MOHNUMas cMblci nokazatens [1/IK, noscHATh Ha nmpuMepax CcrocoObl
YMEHBIIEHUS W NPENOTBPAIICHUS HMX BPEOHOIO BO3ACHCTBUS HA OpPraHU3M
YeJIoBeKa

ChopMupoBaHHOCTH YMEHHMH MPOBOAUTH BBIYUCICHHUS C HCHOJIb30BAHUEM
MOHSTHSI «MAacCcOBast 10JI BEILIECTBA B PACTBOPE», 00BEMHBIX OTHOIIEHUH T'a30B
IPU XUMHUYECKUX PeaKIUsIX, MacChl BEIIECTBA WIM 00bEMA Ia30B 110 U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce UM 00bEMY OJTHOTO U3 yYaCTBYIOIIUX B PEAKIIMU
BEIIIECTB, TEMJIOBOTO 3P eKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHHUsI MacChl
BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU

4 BKUIIIOUYUTD PA3AEJ «ITPOBEPAEMBIE DJIEMEHTBI COAEP KAHUS»




10 KJITIACC

Kon

IIpoBepsieMbli 3JIEMEHT COACPKAHMS

1

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUH

11

1.2

1.3

[Tpeamer opraHnyeckoil XMMuUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYECHUE B [10JIyYCHUH HOBBIX
BELIECTB U MaTepuayioB. Teopus CTpoeHHs opraHudeckux coeauHeHuii A.M. byrtneposa, eé
OCHOBHBIE ITOJIOXKEHUS

CrpykrypHble GOpMYIibl OpraHndeckux BemecTs. ['oMonorus, nusoMepus. XuMU4ecKas CBsI3b B
OpPraHWYECKUX COCIMHEHUSIX — OJMHApHBbIE U KpaTHble CBsi3u. llpencraBienue o
KJ1acCU(UKALUU OPraHUYECKUX BEIIECTB

Homenknatypa opraHW4YecKMX COCIMHEHHH (CHCTEMaTH4ecKas) W TPHUBHAIbHBIC Ha3BaHUS
BAKHENIIUX NPEACTABUTEIIEN KJIACCOB OPraHUYECKUX BEILECTB

YreBo1opoasl

2.1

AJKaHBl: COCTaB M CTPOEHHE, I'OMOJIOTMYECKHUH psaa. Meran u 3TaH — npocTeilimune
IpPEJCTaBUTENIN AJIKAHOB: (PU3MUECKUE M XMMUYECKHE CBOWCTBA (PEaKIMM 3aMEIlEeHUs U
TOpPEHMs1), HAXOXACHNUE B IPUPOJIE, TOTYyUEHHE U NPUMEHEHNE

2.2

2.3

AJIKEHBI: COCTaB M CTPOEHHUE, F'OMOJIOTHYECKHM psA. OTUIEH W NPONWIEH — IpOoCTeiIne
NPEJCTaBUTENIN AJKEHOB: (PU3MUECKHE M XMMHUYECKHE CBOICTBA (peakuuu THIAPHPOBAHUS,
raJJoreHUpOBaHUs, TUApaTallui, OKUCIECHHSI U TIOJIMMEPU3ALlUN ), TOJydeHHUE U IPUMEHEHHE

Ankanuensl: OyraaueH-1,3 u wmerunOyraaueH-1,3: cTpoeHHe, BaKHEHIIME XHMHYECKUE
cBOMCTBA (peakuus nmoaumepusanun). [lonydeHne CHHTETHYECKOTO KayuyKa H pe3UHBI

2.4

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, FTOMOJIOTMUECKUN PsiA. ALETUIIEH — MPOCTEHIINN
IPEJCTaBUTEIb AJKUHOB: COCTaB, CTPOCHME, (PU3MUYECKHEe U XUMHUYECKUE CBOMCTBA (peakuuu
TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATALIMHN, TOPEHUS ), [TOJIyU€HUE U IPUMEHEHHE

2.5

Apenbl. beHszon: cocraB, cTpoeHHe, (U3NYECKHME W XHUMHYECKHE CBOMCTBAa (peakuuu
raJoreHUpOBaHUsl M HUTPOBAHMS), TOJYYCHHE W TNPUMEHeHHue. Toiryon: cocraB, CTPOCHHE,
du3NYecKue U XUMHYECKHE CBOMCTBA (PEaKIIMU TAJIOTCHUPOBAHMS U HUTPOBAHMS ), TIOJyUCHUE
U TpuMeHeHue. TOKCHMUHOCTh apeHOB. ['eHeTHueckas CBsI3b MEXIY YIJIEBOAOPOAAMH,
MMpUHAJIC)KAIMMMH K pa3IMYHbIM KjlacCaM

2.6

[Ipupoanbie HCTOYHUKH yTieBOA0pOAOB. [Iprpoanblii ra3 u nonyrHsle HeQTsHBIE Ta3bl. HepTh
u e npoucxoxaenue. CrnocoObl nepepaboTKU HEPTH: MEPEeroHKa, KPEeKUHI (TepMUYECKUH,
KaTaduThuueckuit), nuponu3. Ilpoayktel mnepepaboTku HedTH, HX NPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yTroJib ¥ IPOIYKTHI €ro nepepaboTKu

Kucnopoacoaep:xaiiue opraHuyecKue COeqMHEHMSI

3.1

[IpenenbHbIE OJHOATOMHBIE CIIUPTHI. METaHOJ U 3TaHOJI: CTPOEHUE, (PU3HUECKHE U XUMUYECKUE
CBOMCTBA (pPeakLUu ¢ aKTUBHBIMHM METaJlIaMH, TaJOr€HOBOJOPOJaMHU, TOPEHHE), TPUMEHEHHUE.
BonoponHbie cBs31 Mex Ay MOJIEKyJaMu ciupToB. JlelicTBHE METaHOIa U 3TaHOoJIa Ha OpraHu3M
yeJoBeKa. MHOroaTroMHble COUPTHL. DTHIEHIJIMKONb U TJIMLEPHUH: CTpOEHUE, (hUu3ndYecKkue U
XUMHUYECKHE CBOMCTBA (B3aMMOJIEHCTBUE CO IIEIOYHBIMU METaJlJIlaMH, KaueCTBEHHAs! pPEeaKIIs
Ha MHOToaToMHble cnupthl). [leiicTBue Ha opraHusMm uenoBeka. [IpumeHeHMe rimuepuHa U
STUJICHTJIUKOJIS

3.2

3.3

3.4

®eHo: CTpOeHHE MOJIEKYJbl, (GU3NUecCKue U XUMHUYecKue cBoiicTBa. TokcuyHOCTh (heHouna.
[Tpumenenue peHoma

AJIBI[CFI/II[LI N KCTOHHEI. (I)OpMaJ'IBI[eFI/II[, aleTaJIbACTU/A: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC 1N XUMHUYCCKHUEC
CBOMCTBaA (peaKum/I OKHCJICHHS M BOCCTAHOBJICHHS, Ka4YCCTBCHHBIC peaKHI/II/I), MOJIYYCHHUE U
IMPUMCHCHUC

OOHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs W YKCYCHAsl KHCIIOTBI:
CcTpoeHue, Gpu3NIecKre 1 XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIHME JIJIS KJIacca KUCIIOT, PeaKITus
sTepuduKanmm), ToilydyeHHe U npumeHeHue. CTeapuHOBass W OJIGMHOBAas KHUCIOTHI Kak
HpeJICTaBI/ITeJ'II/I BBICIIIUX Kap6OHOBI>IX KUCJIIOT. MI;IJ'I& KaK COJIM BBICHINUX Kap6OHOBLIX KHCJIIOT,
UX MOIolee IeHCTBUE




3.5

CrnoxHnble 3(UpbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAponu3 crnoHBIX 3UpOoB. XKUpHI.
I'maponus sxupoB. [IpumeHenue xupoB. bruosorndeckas pojab KUPOB

3.6

YrneBoasl: cocTaB, KiIacCU(pHUKAIMS YIIeBOJOB (MOHO-, TU- W moiucaxapuibl). [moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbI, (PU3HUECKUEe U XUMHYECKHE
cBoiicTBa (B3ammojeiictBue c¢ rugpoxkcugom meau(ll), oxkucineHne amMMmHayHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHME, OpOKEHHUE TIIFOKO3bI), HAXOXJICHHE B MPHUPOJIE,
npuMeHeHue, ouonorudeckas posb. @otocunTe3. PpyKTO3a Kak M30Mep IoKo3bl. Kpaxman u
LEJUTI0N03a KaK MpUpoaHble noiaumepbl. CTpoeHrne KpaxMana U LeJuTrosio3bl. duznyeckue u
XMMHUYECKHE CBOMCTBA Kpaxmaia (THIpOJIn3, KaYeCTBEHHAS PEAKIUs C HOJIO0M)

A3oTcozeprKale OpraHn4eckue COeAMHEHNS

4.1

AMUHOKHUCIOTHI Kak amM(pOTEepHbIC OpraHudeckue coenuHeHus. DU3NYeCKue U XUMHUYECKHE
CBOMCTBa aMUHOKHCIOT (Ha MpuMepe INIHMIMHA). buojornyeckoe 3HAYCHUE aMHUHOKHCIIOT.
IlenrTn bl

4.2

benku kak HpUpPOIHBIE BBICOKOMOJIEKYJIApDHBIE cOoequHeHHus. llepBuuHas, BTOpHUYHAsA U
TpPEeTUYHasl CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB: TUAPOJU3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OEJIKU

BBICOKOMONIEKYJISIDHBIE COCIMHEHMS

5.1

5.2

OcHOBHBIE TOHATHS XHUMHUHU BBICOKOMOJIGKYJSIPHBIX COEIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALNU, CPEelHsAs MoJeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUN — MOJIMMEPH3AIUs U MTOJIUKOHICHCAIIHS

DKCHepUMEHTAIbHBIE METOAbl W3YYEHHUS BEIIECTB U HMX IMPEBPALCHUI: O3HAKOMIIEHUE C
oOpasiaMu TOPHUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIacTMAacC, KaydykoB. llomydenue
CUHTETHUYECKOTO KayuyKa ¥ pe3HHbI

11 KVIACC

Kox
1

11

IIpoBepsieMblii 3JIeMeHT COMePKAHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

Xumuueckuil  sneMeHT. AToM. Sapo aroma, U30TONBL.  DNEKTPOHHas  000JIOUKA.
DHepreTUyeckre YPOBHH, MOIYPOBHU. ATOMHBIE OpOUTau, S-, P-, d-anementsl. OcoOeHHOCTH
pacripeieieHus SIEKTPOHOB MO0 OpOUTAIIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DnexTpoHHasi KOHPUTYypalKs aTOMOB

1.2

1.3

14

1.5

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema xumuueckux anemMenTos [[.M. Menneneena.
Ces3p nepuojuyeckoro 3akoHa u Ilepuonnyeckoil cucTeMbl XUMHYECKHX 3iemeHToB J[..
MeHeneeBa ¢ COBpEMEHHOM TEOpHEN CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIIaM U
nepuoaM. 3HaueHUe NePUOJUIECKOTO 3aKOHA B Pa3BUTHUU HAYKU

Crpoenue BemecTBa. XMMHUYECKast CBsA3b. BUabl XUMHUECKON CBsI3U (KOBAJIEHTHAs HEMOJISIpHAsT
U TMOJISIpHAsi, MOHHAs, MeTajuinyeckas). MIoHbI: KaTHOHBI U aHMOHBL. MexaHu3Mbl 00pa30BaHUs
KOBAJIGHTHOM XUMHUYECKOU CBsA3M (OOMEHHBIN M IOHOPHO-aKLIENTOPHBIH). BoopoaHast cBs3b
BanenTHOCTB. DneKTpooTpUIIaTENbHOCTh. CTENEHb OKUCIIEHUS

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOIO CTPOEHHA. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTBA. THIBI KPHUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA
KpUCTAIUIMYECKOM pelmérku. [londarue o nucnepcHeIX cucreMax. VICTHMHHBIE U KOJUIOHUIHBIE
pacTBOpBl. MaccoBas 011 BELIECTBA B PaCTBOPE

1.6

Krnaccudukanus Heoprannueckux coeiuHeHnid. HoMeHkiiaTypa HeopraHu4eckux BEIEeCTB

1.7

1.8

Xumunyeckass peakuus. Knaccupukanus XUMHYECKHX peaklUid B HEOPraHUYECKOW u
OpPraHMYECKON XUMUH. 3aKOH COXPAaHEHMsI MAaCChl BELIECTB, 3aKOH COXPaHEHMsI U IIPEBPALLCHUS
SHEPIUU IIPU XUMUYECKUX PEAKIUAX

CKOpOCTb peakiuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (haKTOPOB




1.9

OOpatumble peaknuu. XUMHYECKOe paBHOBecue. DakTOpbl, BIUSIONINE HA COCTOSHUE
xumu4deckoro papHoBecus. [Tpunuun Jle [larenbe

1.10
1.11

2.1

2.2

2.3

2.4

2.5

3.1

3.2

OnexTponutudeckas guccoruaryst. CuibHbIe U c1adble 1eKTponuThl. Cpesia BOAHBIX pacTBOPOB
BEILIECTB: KUCIIasi, HEWTpasbHasi, enouHas. Peakunu HoHHOro ooMeHa

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aknuun
HeOpraHI/IHCCKaﬂ XUMUA

Hemeramnel. [lonmoxxenne HemetauioB B [leproanyeckoil cucTreMe XMMHUYECKHX DIIEMEHTOB
J.W. MenneneeBa U OCOOCHHOCTH CTPOCHUS aTOMOB. DH3MYECKHe CBONCTBA HEMETAJIOB.
AmoTponus HEMETaIoB (Ha mMpUMepe KUCIOpoia, cepbl, pocdopa u yriepoia)

XUMHUECKUE CBOMCTBA BaXKHEHIINX HEMETAUIOB (IaJIOT€HOB, Cepbl, a30Ta, pocdopa, yriaepoaa
U KPEMHHs) M HUX COEIUHEHUN (OKCUAOB, KHUCIOPOACOAEPXkAIIUX KHUCIOT, BOJOPOIHBIX
coenuHeHui ). [I[puMeHeHne BaXKHEUIINX HEMETAUIOB U UX COCTMHCHUM

Merasmnsl. [lonoxenue Meramnos B Ilepuonnueckoil cucreMe XxuMudeckux ayieMmeHros [I.M.
MenneneeBa. OcoOEHHOCTH CTPOEHHS SJIEKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmue
¢usnveckne cBoicTBa MeTaIIOB. CIUIaBbl METAJIIOB. DJIEKTPOXUMUYECKUNA PSIJT HANIPSDKEHUH
METAJIJIOB

XHWMHYECKUE CBOMCTBA BAXKHEHUIIINX META/UIOB (HATPUM, KaJIMH, KAJIbIIMKA, MarHUH, aTFIOMUHUH,
LIUHK, XpOM, JKeJie30, Melb) M UX coeauHeHud. OOmme CcrnocoObl MOJYYCHHS METaJlJIOB.
[IpuMmeHeHre MeTaIOB B ObITY M TEXHUKE

['enernueckas cBsi3b HEOPTrAaHUYECKUX BEIIECTB, MPUHAICKAIINX K Pa3JIUYHBIM Kilaccam
XUMUS U )KU3Hb

Ponp xumum B 0OECIICUEHHMHM SKOJOTHYECKOW, DHEPreTHYCCKON M IMHINEBOH OE30MacHOCTH,
pa3BUTHUM MeAUUUHBL. [IOHATHE O HAay4YHBIX METOJAX IO3HAHUS BEUIECTB U XUMHYECKUX
peakuuii

[IpencraBienust 06 OOIMIMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO MOMYYEHHS Ba)KHEUIIUX
BelIeCTB. YenoBEK B MUPE BEIIECTB M MATEPUATIOB: BaXKHEUIINE CTPOUTEIbHBIE MaTEpPUAIIbI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KEpaMHMKa, MaTepUalbl JJIs DJIEKTPOHUKH,
HaHOMaTEpHaJIbl, OPTAaHUYECKUE U MUHEPAIbHBIC YI0OPEHHS

3.3

XHMHS U 30pOBBE YEJIOBEKA: IIpaBUila UCIIOIb30BaHUs JIEKAPCTBEHHBIX IIPENapaToB, IMpaBua
0€30MMacHOT0 KCIOIb30BaHMsI IPenapaToB ObITOBOM XMMHUHU B IOBCETHEBHOM JKU3HU
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