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MHNOACHUTEJIBHAS 3AIIMCKA

IIporpamma y4yeOHoro kypca «IloaroroBka xk EI'D mo xumum» paszpaborana s
yuamuxcsd 11 kiacca, BbelOuparomux y4deOHbIM mpeameT «XHMHIO» I HPOXOXKACHUA
rocyaapCTBEHHOM UTOTOBOM arTectanuu B popme EI'D.

[TogroroBka K rocyaapCTBEHHOM MTOTOBOM aTTECTAallMd — 3TO BCErJa OTBETCTBEHHBIM
IpoIiecc U OT TOr0, HACKOJBKO T'PaMOTHO OH OYIeT MOCTPOEH, 3aBUCAT Pe3yJbTaThl HAIIMX
yueHHKOB. Y4eOHsblil kypce «IlogroroBka k EI'D nmo xuMum» gBisieTcs JOTUYHBIM U aKTYyaJIbHBIM
JIONIOJTHEHUEM K OCHOBHOMY KypCY XUMHH, I103BOJISIET CUCTEMATU3UPOBATh U YIIIyOUTh yUeOHBIH
MaTepual, MOBBICUTh YPOBEHb NPEIMETHOW U ICHUXOJOTMYECKOW TOTOBHOCTH Yydwamuxcs 11
KJIacca K MPOXO0XKACHUIO TOCYAaPCTBEHHON UTOTOBOM aTTECTALlUH.

OcHoBHasi HeJb Kypca — o0ecredeHne NOHUMaHUs (YHIAMEHTAIbHBIX TOHITHH,
3aKOHOB M 3aKOHOMEPHOCTEM XHMMH, CO3[aHME YCJIOBUH JJsi KaueCTBEHHOW MOATOTOBKU K
9K3aMEHY.

3agauu:

- IUKBUIALUs TIPOOEIIOB B 3HAHUAX CTAPLICKIACCHUKOB MO0 HauOoJIee CIOKHBIM TeMaM;

- CUCTeMaTH3alMs U yriayoseHue yueOHOro Marepuara,

- Pa3BUTUE YMEHHUS JIOTUYECKU PACCyXIaTh, INIAHUPOBATh, TUGHEPEHINPOBATh, YCTaHABINBATh
MIPUYMHHO-CJIEICTBEHHBIE CBS3H;

- pa3BUTHE HaBBIKOB CAMOCTOSATEIBLHONU PadOTHI;

- pa3BUTHE NPAKTUYECKUX YMEHUHN 1 HaBBIKOB IIPU BHIMIOJIHEHUH 3K3aMEHAIIMOHHBIX 3a/laHUH.

VYuebHbIil MaTepuan Kypca CrpyniupoBaH MO pasfesiaM U OTpakaeT BaKHEUIINE TEMbI
obmel xumun. B mpernonaBaHuM wucnoib3yercss mpoOieMHoe oOydeHue, MH(OPMalMOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJOIMM (IIPUMEHEHHE OHJIAH-KYPCOB, BUAEOYPOKOB, 3JIEKTPOHHBIX
MOCOOMIA, 3JIEKTPOHHBIX (IIUPPOBBIX) 00pa30BATEIBLHBIX PECYPCOB), TPDCHUHIOBBIC TEXHOIOTHH.

[Iporpamma kypca paccuumtana Ha 34 uaca (I wac B Hememo). CoOOTBETCTBYET
tpeboBanusiMm ®PI'OC COO u BKiIIOYAET COBpEMEHHbIE 00pa30BaTeIbHbIE TEXHOIOTHH.

IMPOBEPSAEMBIE HA EI'D 10 XUMWUU TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJBHOM NPOT'PAMMBI CPEJTHEI'O
OBILIEI'O OBPA30BAHUA

Kon IIpoBepsiemble TpeGOBaHUS K NMPeIMEeTHBIM pPe3y/JIbTATaAM OCBOCHHS
NpoBepPsIeMOro OCHOBHOI 00pa30BaTeJLHOM NPOrpaMMBbl CpeIHero o01ero
TpedoBaHus o0pa3oBaHust

1 BrnaneHnue cucteMoil XUMHYECKHUX 3HaHI/II71, KOTOpas BKIIFOYACT:

OCHOBOITOJIATAOINE TOHATHS (XMUMHUYECKUI DIIEMEHT, aToM, H30TOIIbI,
AJIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-2JIEKTPOHHBIC OPOUTATIH ATOMOB,
OCHOBHOE ¥ BO30YXIEHHOE COCTOSIHHME aToMa, HOH, MOJICKYIa,
BAJICHTHOCTD, ANIEKTPOOTPHUIATENBHOCTD, CTETICHb OKUCJICHUS,
1.1 XUMHUYECKast CBs3b (O- M T-CBSI3b, KPATHBIC CBS3M), THOPHIN3AIINSL
aTOMHBIX OpOWTanell, KpUCTAIIMYecKas peleéTka, MOJb, MOJISIpHas
Macca, MOJSPHBIH 00BEM, MOJSpHASS KOHIICHTPAIMS, PACTBOPHI
(MCTUHHBIE, AHWCIIEPCHBIE CHCTEMBI), KPUCTALIOTUAPATHI, YTIEPOIHBIN
ckener, (YHKIIMOHANbHAs TPYIIa, PaIvKal, H30MEpPbI, CTPYKTypHas




dbopmyna, wm3omepus  (CTpyKTypHas,  TeoMmeTpuyeckas  (Iuc-,
TPaHCU30MEpHsI), TOMOJIOTHYECKUH pSJ, TOMOJOIH, YIJIIEBOJAOPOJIHI,
KHCJIOPOJ- U a30TCOJACpIKAIUE COCAMHEHUS, OMOJOTUYECKH aKTHBHBIC
BellecTBa (YIrIeBOIbI, KUPBI, OCIKHU), MOHOMED, TIOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYIISIPHbIE COSTUHEHUSI, KPEKUHT, PUPOPMUHT, THUIIbI
XUMHAYECKHX pEaKIUi (OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC, JK30- U
SHAOTEPMHUUYCSCKHE, PEAKIIMH MOHHOTO OOMEHa, TOMO- U T€TepOreHHBIC,
oOpaTuMble ¥ HEOOpATUMBIC), PACTBOP, DJICKTPOIHUTHI, HEIJICKTPOIHTEHI,
ANEKTPOIIUTHYECKAST JTUCCOLUAIUS, CTETIeHb TUCCOIMAIIUY, OKUCIUTEb,
BOCCTAHOBUTEIIb,  JJICKTPOJIU3, CKOPOCTh XHUMHYECKOW  PEaKIuw,
XUMUYECKOE PAaBHOBECHE)

1.2

TEOPUH U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHUS OpPraHUYECKUX
Bemects A.M. BbytiepoBa, Teopus 3JIEKTPOIUTHYECKON IUCCOLMALINU,
[Tepuonnueckuit 3axkon JI.M1. MeHmeneeBa, 3aKOH COXPAaHECHHsI MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMHUH, MHUPOBO33PEHUECKHUE
3HaHMUS, JICKAIINE B OCHOBE MOHHWMAaHUS MPUYMHHOCTU U CUCTEMHOCTHU
XUMHYECKHX SBJIEHUW, COBPEMEHHBIC IMPEICTABIECHUS O CTPOEHUH
BEILIECTBA HA ATOMHOM, MOJIEKYJISIPHOM M HaJIMOJICKYJIIPHOM YPOBHSX

1.3

MMpeaACTaBJICHUA (6] MCXaHHU3Max XUMHNYCCKHUX peaKHHﬁ,
TCPMOANHAMHUYCCKUX n KHMHETHYCCKUX 3aKOHOMECPHOCTAX nux
IMPOTCKAaHUA, O XUMUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTECMAX

1.4

(I)aKTOJ'IOFI/I‘-ICCKI/Ie CBCICHHA O CBOﬁCTBaX, COCTaBC, IIOJYUCHUHN H
Oe30macHOM HUCIIOJIB30BaHNN Ba)KHEHIIIMX HCOPraHNYCCKUX n
OpraHNM4Y€CKHUX BCHICCTB B 6BITy u HpaKTquCKOﬁ JCATCIIBHOCTH
YCIIO0BCKa

1.5

o0lre HaydHble MPUHIUIBI XUMUYECKOTO MPOM3BOJACTBA (HA MpUMEpPE
NPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METAHOJa, TMepepadbOTKU
HeTH)

CdopMHUpPOBAaHHOCTH YMEHHH BBISIBIIATH:

2.1

XapakTepHble TMPU3HAKK U  B3aUMOCBSI3b  M3YYEHHBIX MOHSTHUH,
NPUMEHSATh COOTBETCTBYIOLIME TMOHATHS MPU ONUCAHUU CTPOEHUS U
CBOMCTB HEOPraHUYECKNX U OPTraHUYECKUX BEUIECTB U UX MpEeBpallleHnuit

2.2

B3aMMOCBA3b XHUMHUYECKUX 3HAHUN C MOHATHSAMHU M TPEACTABICHUSIMHU
JIPYTUX MPEAMETOB sl OOJiee OCO3ZHAHHOTO MOHUMAHUS M OOBSICHEHUS
CYLIHOCTH MaT€pUAIBHOIO €AUHCTBA MUPA

CdopmMupoBaHHOCTH YMEHHUS UCIIOIB30BATh:

3.1

HaMMCHOBaHUA XHMHUYCCKHX COCI[I/IHGHI/II\/'I MCKAYHAPOAHOTO COrO3a
TCOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XUMHU W TPUBUAJIBHBIC HAa3BAHUA
BCIICCTB, OTHOCANIUXCA K HN3YYCHHBIM KJIaCCaM OpPraHUYCCKUX U
HCOPraHUYCCKHX COC,Z[I/IHCHI/Iﬁ

3.2

XMMHUYECKYI0 CHMBOJIMKY JUJISi COCTaBJIEHUS (OpPMYI HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX
U CKEJIETHBIX) (OPMYJT OPraHUUeCKUX BEUIECTB

CdopmupoBaHHOCTH YMEHHUS KIACCUDUITUPOBATE:




4.1

HEOPraHW4YeCKUe BEIIECTBa, CAMOCTOSITEIBHO BBIOMPATh OCHOBaHUS U
KPUTEPUH U1 KacCU(PUKAK U3y4aeMbIX XUMUYECKUX OOBEKTOB

4.2

OPraHnv4cCKrUC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTb OCHOBaHHsA H
KpUTCpUN IJIA KJ'IaCCI/Iq)I/IKaI_[I/II/I HU3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

MO Pa3UYHBIM MpU3HAKaM (YUCITY M COCTaBYy pEarupyrolux BeIIECTB,
TEIUIOBOMY  d(PQEKTy peakiuy, W3MEHEHHIO CTeNeHeW OKUCIICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIIMU, YIACTHIO KaTaJIn3aTopa)

ChopMupoBaHHOCTE YMEHHUS XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSHMHM) W HOHOB
XUMHYECKHX 3JIeMeHTOB 1 — 4 nepuonos Ilepronnueckoi cuctemsl .M.
MenpeneeBa 1 UX BaJEHTHBIE BO3MOKHOCTH, UCIIOJIb3YSl IOHATHS S-, p-,
d-a5ekTpoHHBIE OPOUTAITH, SHEPTETUICCKUE YPOBHU

ChopMupoBaHHOCTb yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHMS
CBOMCTB XMMHYECKHX 3JIEMEHTOB M O0pa3yeMbIX MMHU COEJUHEHUH IO
IIepUoJIaM U rpynnam

ChopMupOBaHHOCTH YMEHHUS COCTABIISATh YPAaBHEHUS XUMHUYECKUX
peakuuil ¥ pacKpbIBaTh UX CYIIHOCTD:

7.1

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKINi MOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOI0 OanaHca 3TUX peaklui

7.2

7.3

YpaBHEHUS pEaKlUMi pa3IUYHBIX THUIIOB;, TOJHBIE U COKPAIIEHHBIE
yYpaBHEHUS peaklMii HOHHOTO OOMEHa, yUYUTBIBAsI YCIOBHS, IPH KOTOPBIX
3TU peaklUU UIYT 0 KOHIA

peaknuii TUAPOJIN3A, PEaKIUi KOMIUIEKCOOOpazoBaHusi (Ha TpUMeEpe
TUAPOKCOKOMIUIEKCOB IUHKA U aJTFOMHUHHUS)

CchopMupoBaHHOCTb YMEHUS MOATBEPXKIATh:

8.1

Ha KOHKPETHBIX IIPUMEPAX XapaKTep 3aBHUCHUMOCTH PEaKIHOHHOMN
CHOCOOHOCTM OpPraHMYECKMX COEIMHEHUH OT KPAaTHOCTH M THUIMA
KOBAJICHTHOH CBSI3U (G- U T-CBSA3H), B3aMMHOI'O BJIMSHUS aTOMOB U TPy
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT 0COOCHHOCTEH peanu3aluy pa3InuHbIX
MEXaHU3MOB IIPOTEKAHMS PEaKIUN

8.2

XapakTEepHblE XUMHYECKHE CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMH
JKCIEPUMEHTAMU U 3aIACAMHU YPABHEHUN XUMUYECKUX PEAKIIUN

CdopMupoBaHHOCTE YMEHHUSI XapaKTEpH30BaTh COCTAB M BayKHEHIIME
CBOICTBa BENIECTB, MPUHAANEKAIIUX K OMpEACIEHHBIM KilaccaM H
TpyIIaM COeIMHEHHUH (ITPOCThIE BEMIECTBA, OKCHIIBI, THIPOKCH/IBI, COJIH;
YTIICBOIOPOIBI, IPOCTHIC (DUPBI, CIUPTHI, (PEHOJIBI, ATTbACTHIBI, KETOHBI,
KapOOHOBBIC KHCIIOTHI, CIIOKHBIC J(QUPHI, KUPBI, YIJICBOJbI, AMHUHBI,
AMUHOKUCIIOTHI, OETTKH)

10

C¢hopMHPOBAaHHOCT YMEHHS NPOBOIUTH PACUETHI MO XUMHUYECKUM
dbopMynaM W ypaBHEHHSAM XHMHYECKHX DPEAKIHMHA C HCIOIb30BaHUEM
(U3NIECKUX BETUYHH:

10.1

MacCChblI (06’béMa, KOJIMYECTBA BCH_[CCTBa) npoayKkra p€akuuu, €CjaIu OJHO
M3 UCXOJHBIX BCHICCTB IaHO B BUJIC paCTBOpa € OHpCI[CJ'IéHHOfI MacCOBOM




JoJiel pacTBOPEHHOTO BEIIECTBA WIIM JJAaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW WM 00BEMHOM 107U, BBIXOJIA MPOIYKTa PEAKIMU

10.3

TETUIOBOTO (P QeKTa peakuui

10.4

00BEMHBIX OTHOIIICHUI Ta30B

10.5

10 HAXOXKJACHHUIO XUMUYECKOH (pOpMyIIbI BelecTBa

11

Bianenue cucremoil 3HaHUN O METOAAX HAY4YHOIO IO3HAHUS SBICHUUI
IIPUPOJIBI, UCIIONIb3YEMBIX B ECTECTBEHHBIX HAYKAaX U YMEHHUE IIPUMEHATH
9TH 3HAHUSA NIPU SKCIEPUMEHTAIBHOM HCCIICOBAaHUM BELIECTB U IS
OOBSICHEHUS! XUMHUYECKUX SIBJICHMH, MMEIOLIMX MECTO B IpPHUPOJE,
IPAKTUYECKOH ESITEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU

12

ChopMupOBaHHOCTH YMEHHUS TPHUMEHSATh (UCIIONB30BaTh) 3HAHHS O
COCTaBE U CBOMCTBAX BELIECTB Uil JKCIEPUMEHTAIbHON IPOBEPKH
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKHX
peakiuii ¥ TPOTHO3MPOBAHMSA BO3MOXKHOCTEH WX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMYECKHUE 3HaHUS i OOBSACHEHUS U TPOTHO3UPOBAHUS
SIBIIGHUM, MMEIOIIUX €CTECTBEHHOHAYUYHYIO MPUPOAY; i HPUHATHS
TPaMOTHBIX peIIeHU MPOOJIeM B CUTYaAIUSIX, CBSI3aHHBIX C XUMHUEH

13

C¢hopMHPOBaHHOCTh YMEHUSI IUIAHHPOBATh M MPOBOJUTH XUMHYECKUI
OKCIICPUMCHT (HOHy‘IeHI/IC U HU3Y4YCHHC CBOMCTB HCOPraHN4YCCKUX U
OpPraHMYECKHX BEILIECTB, KAUYECTBEHHbIC pPEAKIMU YIIECBOJOPOJIOB
pa3IMYHBIX KJIACCOB M KHCIOPOCOIEPXKALIMX OpPraHMYECKUX BEIIECTB,
pelieHne  SKCIEPUMEHTAIBHBIX  3a7a4 [0  PACHO3HABaHMIO
HEOPTaHWYECKUX M OPTaHWYECKHX BEIIECTB) C COOIOIEHHUEM IPAaBHII
Oe3omacHOro  oOpamieHuMss C  BEmIeCTBAMH W J1a0OpaTOPHBIM
o0opynoBaHueM; GOpMyJIUpOBaTh LETH MCCIETOBAHUS; MIPEJICTABIATh B
pa3nUUHOM (opMe pe3yabTaThl JKCIEPHMEHTa, AaHaJIM3UPOBaTh U
OLICHUBATh UX JOCTOBEPHOCTH

14

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBIISATH IIEJICHANPABICHHBIN TOUCK
XUMHUYECKON MH(OpMAIMU B pa3IMYHbIX HCTOYHUKAX (HaydHast U y4eOHO-
Hay4yHast JIUTEepaTypa, CpeICTBA MacCoBOW MH(opMmaluu, cetb IHTepHET U
Npyrue), KPUTUYECKH aHaJIM3UpOBATh XHMMHUYECKYI HH(oOpMaiuio,
nepepabaThiBaTh €€ U KCIONB30BaTh B COOTBETCTBUU C IIOCTABJICHHOM
yueOHOM 3a1aueit

15

ChopMupoBaHHOCTH ~ yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLIEHMBAaTh HHGOPMAIMIO C TO3HMIMNA DKOJOTHUYECKOW Oe30MacHOCTH
MOCJICAICTBUI OBITOBOM M IPOWU3BOJICTBEHHOW JICSTEILHOCTH YEJIOBEKa,
CBSI3aHHOW C TmepepadoTKOil BellecTB; CHOPMUPOBAHHOCTH YMEHHM
OCO3HaBaTh  OMACHOCTh  BO3JCHCTBUSI HA  KHUBbIE  OPraHU3MBI
ONpeAENEHHBIX BEIIECTB, IMOHUMAs CMBICHI TIOKa3aTellsl NpeaesbHON
JOMYCTUMOW KOHIIGHTpAIlMM, W TIOACHATh HAa TpPUMEpax CIocoObI
YMEHBIIICHUS W TIPEJOTBPAIICHNUS UX BPEIHOTO BO3ICUCTBUS HA OPTaHU3M
YyeJaoBeKa




COJAEPKAHHUE YYEBHOI'O KYPCA

Pasgen 1. Beenenne. Ocodennoctu EI'D mo xumuu 2026 roga (1 uac)

[Ipoext nemoBepcun EI'D mo xumum 2026 rona, koaupukaTtop SJIEMEHTOB COACpMKaHMUS,
crienudukanys 1mo npeamery, nHbopmarmonasie pecypcsl EI'D.

Paznen 2. Teopus crpoeHuss aroma. Ilepuoguveckuii 3axkon u Ilepumoguyeckas

cucremMa xumnueckux 3j1eMeHToB /.. MenneseeBa (2 yaca)
CoBpeMeHHass MoJielb CTpoeHus aroma. PacmpeneneHue 3JIEKTPOHOB MO HSHEPreTHUECKUM
ypoBHsM. Knaccudukanuss XUMUYECKUX 371eMeHTOB. OCOOEHHOCTH CTPOCHHSI SHEPTreTHUYECKHX
ypoBHeii aToMoB (s-, p-, d-amemenToB). OCHOBHOE M BO30YKIEHHOE COCTOSHHS ATOMOB.
DOnexkTpoHHas KOHQUTypamus aroma. BaneHTHbIe dyekTpoHbl. [lepwomwdeckas cucreMa
xumuueckux anemeHToB /.M. MenneneeBa. @usnueckuii cmbici [lepuoanyeckoro 3akona J[.M.
Menpneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB 3JIEMEHTOB U MX COCIWHEHUN
o TIepuojaM M TIpynnaM. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB IIPOCTBIX BEILECTB,
BOJOPOJHBIX COETMHEHMM, BBICIIUX OKCUIOB U TUAPOKCHUJIOB.

Pa3nen 3. CTpoeHue u MHOroo0pasue HeopraHnu4eckux Beuects (3 yaca)
DIEeKTpOOTpULIATENbHOCTh. BanentHocts. CreneHb OKUCHEHUA. BUIbI XUMHUYECKOM CBS3U
(koBaJIeHTHAsi, HWOHHAs, MeTa/NIMYecKas, BOJOPOAHAsI) W MeEXaHW3Mbl €€ 00pa3oBaHUS.
MexMonekynsapHble  B3aUMOJEHCTBHs. BemiecTBa MOJEKYISIPHOTO W HEMOJIEKYJSPHOTO
cTpoeHusi. THIBl KPUCTAUIMUECKUX PEMIETOK. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT THMA
KpucTajuimueckon pemérku. Kraccudukanuss Heopranuuyeckux BemecTtB. HomeHkiatypa
HEOPraHUYECKUX BEIIECTB.

Paznen 4. Xumnuyeckue cBOMCTBA OKCH/I0B, OCHOBAHUIA, KHCJIOT, cojeii (3 yaca)
XUMHUYECKUE CBOWCTBA OKCHJIOB. XMMHUYECKHE CBOWCTBA OCHOBAaHMUM. XUMHUUYECKHE CBOMCTBA
KUCIOT. (OCOOEHHOCTH XUMHUYECKHMX CBOMCTB KOHIEHTPUPOBAHHOM CEpHOM  KHUCIOTHI
Oco0eHHOCTH XUMUYECKUX CBOMCTB a30THOM KHUCIIOThL. XMMHUECKUE CBOMCTBa coneil. Kucnbie u
CpEeHHE COJU, UX XUMUYECKHE CBOMCTBA.

Pazgen 5. XumMuueckue CBOWCTBA BakKHEHIIHX METAJJIOB M HEMETAJJIOB.

IMony4yenne (3 yaca)
XUMHYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, KalWi, KaJbIMi, MarHud, XpoMm,
QATFOMUHHM, ITUHK, JXKeJIe30, Meb) U uX coenuHeHui. OOmme crocoObl MOTYyICHUS METaJUIoB.
DIIEKTPOJIN3 PACIUIABOB U PACTBOPOB cosieil. XMMUYECKHE CBOMCTBA BAKHEWILMX HEMETAJIOB
(ramoreHoB, cepbl, a3ota, Qocdopa, yraepoga W KpeMHHUSI) U HX COCIMHEHUN (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KHUCIOT, BOAOPOIHBIX coenuHeHui). IloidydyeHne HeMeTalioB M MX
BAKHEHIINX COCIMHEHUM.

Pa3zpnen 6. Xumuueckne peaknuu (7 4acoB)

DnekTponauTnueckas aucconuanus. CunpHble U cnabble 37IeKTpoauThl. CTeTeHb TUCCOIMAIINU.
Xumunyeckas peakius. Knmaccuduxanuss XMMUYECKHX peakiuil B HEOPTaHUYECKOM XUMHUH U
OPraHM4eCKOM XMMHUHU. 3aKOH COXpaHEHHUs Macchl BemecTB. CKOPOCTh peakiuu, €€ 3aBUCUMOCTh
oT pa3nu4HbIX GakTopoB. I'maponus. Cpena BOAHBIX paCTBOPOB BEIISCTB: KUCHIAsl, HEUTpaJIbHAS,
menoynas. OOpaTumble peakiuu. XUMUYeCKoe paBHOBecwe. DakTOphl, BIMSIONINE Ha
cocTosHue xumudeckoro paBHoBecus. [Ipunuun Jle Hlatense. TernoBoi 3ppexT XUMHUUECKON
peakuuu. Wnentudukauus HeopraHudeckux coenuHeHuil. KaudecTBeHHBIE peakuuu Ha
HEOPTraHWYECKUE BEIIeCTBA W HWOHBIL. MneHTudukamnus opraHWYecKUX coeauHeHuiu. Pemenue
SKCTIEPUMEHTAIBHBIX 3371a4 Ha PACIIO3HABAHKE BEIIECTB.
Paznen 7. PactBopsl u cmecu (3 yaca)



Pacu€Tpl 00BEMHBIX OTHOILIEHUH ra30B MPU XUMUUYECKUX PEAKIIUIX.

Pacuéter macchl (00BEMa, KOTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO W3 BEIIECTB
JaHO B M30BITKE (MMEET NMPHUMECH); pacYEéThl MAaCCOBOM WM OOBEMHOM JIOJM BBIXOJIA MTPOAYKTA
peakluu OT TEOPEeTUYECKH BO3MOXKHOTO. Pacuérbl Macchl (00BEMa, KONMMYECTBA BELIECTBA)
MPOAYKTa pEaKUu, €CIN OJHO M3 BEIIECTB JJaHO B BUJE PacCTBOpPA C OMPEAEIEHHON MacCOBOM
JI0JIEM PacTBOPEHHOIO BelleCcTBAa. PacyéTsl C MCHOJIB30BAHMEM MOHATHM «MAaccoBasi IOJS»,
«MOJISIpHAsi KOHLIEHTPAIUs», «PACTBOPUMOCTbY.

Paznen 8. Oxkucanre/ibHO-BOCCTAHOBUTE/IbHBIE peakunu. Peakuun noHHoro oomena
(2 yaca)

OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIE PEAKIIMU. XUMUYECKUE CBOMCTBA Maprasiia, Xpoma
U UX coequHeHnii. Peakuuyu HOHHOro oOMeHa.

Paznen 9. Xumusi B noBcegHeBHOM xku3HU (1 yac)

[TpaBuna GezonacHON pabOTHI ¢ EAKUMU, TOPIOYMMH W TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMHU
OBITOBOM XMMHUU. XUMHS U 3A0POBbE. XUMHUS B MEIUIIMHE. XUMHUS M CEIbCKOE XO3SICTBO.
XuMUSL B POMBIIIEHHOCTA. XUMUSI U SHEPreTHKA: MPUPOIHBIA U MOMYTHBIM He(PTSIHON Tasbl,
UX coctaB MU wucnoib3oBaHue. CoctaB HepTH U €€ mepepaboTka (TIPHUPOMHBIC HCTOYHHKHU
yIJI€BOJIOPOAOB). XUMHUS U SKOJOTHs. XMUMHMUYECKOE 3arpsi3HEHUE OKpPY)KAIOIIEW cpeabl U €ro
nocnenctBus. Oxpana ruzapocepsl, TouBbI, atMocdepsl, (Gaopsl U GayHbl OT XMMHUYECKOTO
3arps3Henus. [IpoGrema OTX0MOB M MOOOYHBIX MPOAYKTOB. AJIbTEpHATHBHBICE HCTOYHHKHU
sHepruu. OOIKEe TpeACTaBIEHUS O TMPOMBIIUIEHHBIX CIMOCO0aX TMOMYyYEHHS XUMUYECKUX
BEIIECTB (HAa MpUMEPEe NPOU3BOJCTBA aMMHaKa, CEpPHOM KHCIOTHI). UYEpHas M IBETHas
Metauryprusi. CTeKJIO U CHIIMKaTHAs! IPOMBIIIUICHHOCTD. [IpoMBblIiyieHHAs OpraHudecKast XUMus.
CoIpbé 11 OpraHuuecKoi MPOMBIIIIEHHOCTH. CTPOEHUE U CTPYKTYpa MOJIUMEPOB. 3aBUCUMOCTh
CBOWCTB  MONMMEPOB  OT  CTpoeHUS  Mojekyld. OCHOBHbIE  CIOCOOBI  MOTYYCHHS
BBICOKOMOJIEKYJISIDHBIX ~ COCMHEHUW: pPEaKkUUU TOJUMEpU3alMd U  MOJUKOHJCHCAIIUH.
Kiaccudukarnms BOJIOKOH.

Pa3znen 10. Oprannyeckue BemecTBa (7 4acoB)

[lpencraBnenrie o  KiaccuuKalMU  OpPraHUYECKUX  BemecTB.  HomeHkiatypa
OpPraHMYECKHX COCIWHEHUHN (cucreMaTudeckas) W TpUBUAJIbHBIC Ha3BaHUS BaKHEHIINX
MpEeACTAaBUTENEN KIIACCOB OPraHMYECKUX BenlecTB. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO
CTPOCHHMsI OpraHuYecKux coeanHeHuid A.M. byTiiepoBa. YTIEpOIHBI CKEJIET OpraHUYeCKON
MOJIeKysbl. KpaTHOCTh XUMHUYECKOW CBSA3U. G- U T-CBS3H. sp3-, spz-, Sp- TuUOpUIN3AUU
opOuUTaneli aTOMOB yrjiepojaa. 3aBUCHUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO CTPOCHHS
Mojnekysn. ['omomorun. TI'omonornueckunt psaxn. HM3zomepus u  wusomepsl. llonsatue o
dbyakuroHansHOM rpynme. OpueHTaoHHbIE Y (HEKTHI 3aMECTUTENCH.

XUMHUYECKHE CBOMCTBA YIJIEBOAOPOIOB: aJKAHOB, LIMKIOATKAHOB, AJIKEHOB, AJIKA/IUCHOB,
aJKWHOB, apeHoB. Peakmuu 3amenieHus rajoreHa Ha Tuapokcorpynmy. [ledictBue Ha
rajJjoreHNpPOU3BOJHbBIE BOJHOIO W  CIHMPTOBOrO pacTtBopa wWEnoun. B3aumopencrsue
JUTAJIOr€HAJIKAaHOB C MarHMeM M UUMHKOM. Mcmonb30BaHHME — rajoreHIpPOU3BOAHBIX
yIJI€BOJIOPOAOB TPU CHHTE3€ OpraHuyeckux BemiecTB. CBOOOIHOpAAMKAIbHBIA W HOHHBIN
MexaHu3Mbl peaknuu. [lonstue o Hykneodwmie u snexrpodumie. [IpaBuno MapkoBHUKOBA.
[IpaBuiio 3aiinesa.

XUMUYEeCKHE CBOMCTBA KHCJIOPOJCOJEPKAIIMX COCIAWHEHUH: CHUpPTOB, (eHona,
aJbJIETUI0B, KETOHOB, KAPOOHOBBIX KHCIIOT, CIIOXKHBIX 3(DUPOB, KUPOB, YIIIEBOIOB.

XapakTepHble XUMUYECKUE CBOMCTBA aMUHOB. AMHUHOKHCIIOTHI M OCJIKH. AMHUHOKHUCIIOTHI
Kak aM(oTepHble opraHudyeckue coeauHeHus. OCHOBHBIE aMUHOKHCIIOTHI, 00pa3yroIre OesKu.



Baxmuelimme cnocoObl MOTY4YEeHUS aMHHOB M aMHHOKHCIIOT. XMMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ACHATYpaIlusl, Ka4eCTBEHHBIE (I[BETHBIC) PEAKIINK HAa OCIKH.

I'enernueckast cBsI3b MEXIY KilacCaMU OpraHMdeckux coeauHeHuil. Mnentuduxanms
OpPraHMYeCKHUX COeIMHEHHN. PelieHre sKCriepuMeHTalbHBIX 33/1a4 Ha PAClIO3HABaHUE BEIECTB.

Haxoxxnenne MonekymsipHOi (opMysbl OpraHMYECKOro BELIECTBA MO €ro MJIOTHOCTH U
MacCOBBIM [IOJIIM JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, WIM IO NPOAYKTaM CrOpaHUS;
YCTAHOBJICHHE CTPYKTYPHOW ()OPMYJIBI OPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX
CBOWCTB HJIM CITOCOOOB TIOTY4EHHUS.

Pasnea 11. IIpakTukym (2 4aca)

Pemenne pacu€THbIX 3amad pa3HbIx TUNOB. O000IIEHHE W TOBTOPEHUE MPOMIEHHOTO
Martepuana.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS KYPCA

JIMYHOCTHBIE:

BOCITUTaHHE POCCUKCKON TPakJaHCKON HIEHTUYHOCTH: aTPUOTU3MA, JIFOOBH U YBAXKEHHUIO K
OrteuecTBy, UyBCTBA TOPJIOCTH 32 CBOIO POoMHY, 32 POCCUHCKYIO XUMUUYECKYIO HAYKY;
(hopMHpOBaHHE LIEJTOCTHOTO MUPOBO33PEHHUS;

q)OpMI/IpOBaHI/IC OTBCTCTBCHHOI'O OTHOUICHUA K YYCHHUIO, TOTOBHOCTU U CIIOCOOHOCTH K
CaMOpPa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBAIIUU K 00YUEHHUIO U TIO3HAHHUIO,
OCO3HAaHHOMY MOCTPOEHUIO MHANBUAYAIbHONU 00pa30BaTeNIbHOM TPAEKTOPUU C YUETOM
YCTONYMBBIX I03HABATEIbHBIX HHTEPECOB;

(dhopMHpOBaHHE TOHUMAHHS [IEHHOCTH 3JI0POBOTO B 0€301acHOT0 00pa3a KHU3HH,
(hopMHUpOBaHKE TIO3HABATEILHONW U MH()OPMAITMOHHON KYJIbTYpPbI, B TOM YHCJIE Pa3BUTHE
HABBIKOB CAMOCTOSITENILHOW PabOThI ¢ y4eOHBIMU TOCOOUSIMH, KHUTaMH, TOCTYITHBIMU
WHCTPYMEHTAMH U TEXHUYECKUMU CPECTBAMHU UH(POPMAIIMOHHBIX TEXHOJIOTUI;
(hopMHpOBaHHE OCHOB FKOJIOIMUYECKOI0 CO3HAHMS;

Pa3BUTHUC TOTOBHOCTH K PCUHICHUIO TBOPUCCKUX 3a7a4, YMCHUA HAXOAUTb aICKBATHLIC CIIOCOOBI
MOBEICHUS U B3aMMOJCHCTBHSI C TAPTHEPAMH.

METAIIPEIMETHBIE:

OBJIQJICHUE HABBIKAMHU CAMOCTOSITEIIBHOTO MPUOOPETEHUS HOBBIX 3HAHUM;

YMCHUC IJIAHUPOBATH IMYTU JOCTHIKCHUSA ueﬂeﬁ, BBIACIIATH AJIbTCPHATUBHBIC CHOCOOBI
JOCTHKEHUS LI€JTH, OCYLIECTBIISATH MO3HABATEIBHYIO pe(IIeKCHIO;

yYMEHHE MOHUMATh MPOOJIeMY, CTABUTh BOIIPOCHL, BBIIBUTATh TUIIOTE3Y, 1aBaTh ONpPEIeICHHE
MOHATHSIM, KJIacCU(ULIMPOBATh, CTPYKTYPUPOBATh MaTeprall, MPOBOAUTH SKCIIEPUMEHTHI,
apryMeHTHPOBAaTh COOCTBEHHYIO MO3UIINIO, (POPMYIHPOBATH BHIBOABI U 3aKIIOUECHHUS;
YMCHHUEC COOTHOCUTH CBOU I[ef/'ICTBI/I}I C INIAHUPYCMBIMH PE3YyJIbTaTaMU, OCYIICCTBJIATH KOHTPOJIb
CBOEH JIEATENIBHOCTH B MPOLIECCE JOCTHKEHHS pe3yibTaTta, ONpeAesaTh ClI0coObl 1eiCcTBU B
paMKax MpeUI0KEeHHBIX YCIOBHM U TpeOOBaHUI, KOPPEKTHUPOBATH CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIOIICICS CUTyallue;

(bOpMI/IpOBaHI/Ie " pa3BUTHUEC KOMIICTCHTHOCTHU B 00J1aCTH UCTIOJIL30BAHHUS HHCTPYMCHTOB U
TEXHUYECKUX CPEJICTB MH()OPMAIIIOHHBIX;

YMEHHE CO3/1aBaTh, IPUMEHSATH U IPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJACIIN U CXEMBI IS
peleHns y4eOHbIX U TO3HaBaTeNbHBIX 3a/1a4;

YMCHHUE U3BJICKATH I/IH(l)OpMaHI/IIO N3 pa3JIMYHbIX UCTOYHUKOB, CBO60J1HO II0JIB30BAaThCA
CHpaBOHHOﬁ J'II/ITepaTypOI\/JI, B TOM YHUCJIC U HA 3JICKTPOHHBIX HOCUTCIIAX,



10.
11.

M wbdpe

YMEHHE Ha TIPAKTHKE MOJIH30BATHCSI OCHOBHBIMU JIOTHUECKUMHU MMPUEMaMH, METOIaMU
HaOJII0/ICHUS, MOACIIUPOBAHUS, OOBICHEHHSI, pelIeHUs TPoOJIeM, TPOTrHO3UPOBAHUS U JIP.;
YMEHHE OpPTraHU30BBIBATH CBOIO )KHM3Hb B COOTBETCTBHH C MIPEICTABICHUSIMU O 3J0POBOM 00Opa3ze
KHU3HU;

YMEHHE BHITIOTHATH MO3HABATENbHBIC U IPAKTHUECKUE 3aJaHUsI, B TOM YHCIIE IPOSKTHBIE;
yMeHue paboTath B rpymie — 3pGeKTuBHO cOTpyTHHYATh U B3aUMOJICHCTBOBATh MIPH BHIPAOOTKE
00IIeTO penicHHsI B COBMECTHOM JCSITEILHOCTH; CITyIIaTh TapTHEpa, GopMyIHpoBaTh U
apryMEeHTHPOBATh CBOC MHCHHE.

NPEAMETHBIE:

OBJIaJICHUE MOHATUHHBIM aNlIapaToOM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

OCO3HaHWE 00BEKTUBHO 3HAYMMOCTH OCHOB XHMHUYECKON HAYKH;

OBJIaJICHUE OCHOBAMH XUMHUYECKOW TPAMOTHOCTH;

(hopMUpOBaHNE YMEHHI YCTAaHABIMBATE CBS3H MEXKAY peaibHO HAOII01aeMbIMH XUMHYECKHUMHU
SIBJICHUSIMU U TIPOIIECCAMH, TPOUCXOSIIIUMUA B MUKPOMHPE, OOBSICHATH MPUIHHBI MHOT000pa3Hs
BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHHUSI, a TAKXKE 3aBUCUMOCTb TPUMEHEHHUS
BCIIIECTB OT UX CBOMCTB;

YMEHHE OKa3bIBaTh MIEPBYIO MTOMOIIb PU OTPABJICHHSIX, OKOTAX U JPYTUX TPaBMaXx, CBI3aHHBIX
C BEIIECTBAMH U JIA0OpAaTOPHBIM 000PYAOBAHHUEM;

OBIIaJICHUE MpUeMaMu paboThl ¢ HH(pOPMAITUEN XUMUYECKOTO COACPKAHMSI, TPEICTAaBICHHON B
pasHoii popme (B Bume Tekcta, hopmy, rpadukoB, TAOJIUYHBIX JAaHHBIX, CXEM H JIp.)
(hopMHpOBaHHE MTPEICTABICHUHA O 3HAYCHUN XUMHUYECKON HAYKH B PEIICHUN COBPEMEHHBIX
IKOJIOTHUECKHX MPOOJIEM, B TOM YHUCJIE B MPEAOTBPAIIECHUN TEXHOTEHHBIX M SKOJIOTHYECKHIX
KaracTpod.

TEMATHYECKOE INTAHUPOBAHHUE

DJICKTPOHHBIE
Ne u(ppoBbIE
HaunmeHnoBaHue pa3jiesioB, TeM KoanuectBo (cpp )
n/n o0pa3oBaTe/bHbIE
4acoB
pecypchl
Paznen 1. Beenenue. Ocodennoctu EI'D mo xumuu 2026 roaa (1 gac)
[Ipoext nemoepcuun EI'D mo xumuwu
2026 rToma, Koau(MUKATOpP DIEMEHTOB
1.1 CoJIepKaHus, cnenudukanus 1Mo 1 OUTTN
npeaMeTy, UHPOPMAIIMOHHBIE PECYPCHI
EI'D.

Pa3znen 2. Teopusi crpoenusi aroma. Ilepuonnyeckuii 3akon u Ilepuoanyeckasi cucrema
xumuuyeckux 3jemeHToB /.. MenaeneeBa (2 yaca)

Crpoenue aToma. DJIEKTpOHHAS

2.1 p P 1 bu6mmoreka [IOK
KOH(Urypamus aTomMa.
3aKOHOMEPHOCTH B U3MEHEHUH

2.2 . P 1 bubnuorexa [IOK
CBOMCTB MPOCTHIX BEHICCTR.




Paznen 3. CTpoenne u MHOroo0pa3ue HeOpraHu4eckux BemiecTn (3 yaca)

DIIEKTPOOTPULIATEITHHOCTb.

3.1 1 bu6mmoreka [IOK
BanenTHocth. CTeICHh OKHCIICHHS.
Bunsl xumudeckon ¢Bsi3u. THUIIBI
3.2 . 1 bubnmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK.
Knaccudukanus HeopraHmaecKux
3.3 ¢ P 1 but6mmoreka [IOK
BeulecTB. HomMeHknarypa.
Pa3nea 4. XuMuueckue cBoiicTBa OKCHA0B, OCHOBAHUI, KHCJIOT, coJieil (3 yaca)
XUMHYECKHE CBOMCTBA OKCHJIOB.
4.1 N . 1 bu6nunorexa [IOK
XUMHYECKUE CBOMCTBA OCHOBAHUM.
XHUMHUYECKHE CBOICTBA KUCIIOT.
4.2 XUMHUYECKUE CBOMCTBA COJICH. 1 bubmuorexa [IOK
Kucnsie u cpegnue conm.
OKHCIUTENbHBIE CBOMCTBA CEPHOU
4.3 KUCIOTEL. OKHUCIMTEILHBIC CBOMCTBA 1 bu6nuorexa LIOK

a30THOM KHUCJIOTHI.

Paznen 5. XumMuyeckune CBOiCTBA BasKHEHIIINX MeTAJIOB M HeMeTaL10B. Ilonyuenue (3

yaca)
XUMHYECKHE CBOMCTBA Ba)KHEHIIMX
5.1 1 bu6mmoreka [IOK
METAJIOB.
OO01111e cIOCOOBI MOJYUYEHNUST METAIIOB.
5.2 e 1 bubmuorexa [IOK
DIIEKTPOITH3.
XUMHYECKHE CBOMCTBA Ba)KHEHIIMX
HEMETAJLJIOB.
5.3 1 bubnmoreka [JOK
[Tomyuenue HEMETAJLIOB u 150.¢
BaYXKHEHIITNX COCTUHCHUM.
Pa3nen 6. Xumuueckue peakunu (7 yacos)
6.1 DNEKTPOIUTHYECKAST JUCCOLIHALIUA. 1 bubnmorexa LIOK
6.2 XuMHUecKast peakius. 1 but6mmoreka [JOK
6.3 CKOpOCTh XMMHYECKOM peaKIuu. 1 bubnuotexa [IOK
6.4 | I'maponus. 1 bubmmorexa LIOK
OOpaTuMble eakuu. XHUMHYECKOE
6.5 P peardt 1 bubnmoreka [JOK
paBHOBECHE.
TemnoBoit addexT XUMHYECKOM
6.6 b 1 bubauoreka [JOK
peakuuu.
6.7 KauecTBeHHbIC peakiuu. 1 bu6nuorexa [IOK
Pasnen 7. PacTBopsl u cmecu (3 yaca)
MaccoBas 7011 BEIleCTBA B pacTBOPE.
7.1 pactsop 1 Bu6maorexa LIOK
OOBeEMHBIE OTHOIIIEHHS Ta30B.
Pemrenne 3amay Ha HaXOXKIEHUE MACCHI
7.2 1 bubmuorexa [IOK

wi o0beMa.




7.3

Pemienne 3amay  BBICOKOTO  ypPOBHS
CJIO’)KHOCTH Ha pacTBOPHI (CMECH)

1

bubnunorexa LIOK

Paznen 8. Oxkuc/IMTEILHO-BOCCTAHOBUTEIbHBIE peakuu. Peakun nonnoro oomena (2

yaca)
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE
8.1 1 bubmuorexa [IOK
peakuuu. Mapraneu. Xpom.
8.2 Peakiiuu noHHOrO OOMEHA. 1 bubmuorexa [IOK
Paznen 9. Xumusi B moBcegneBHOM xku3Hu (1 yac)
9.1 XUMHSA B IOBCETHEBHON KU3HU. but6mmoreka [IOK
Hroro no pazneny
Pa3nen 10. Oprannyeckue BemecTna (7 4acoB)
Knaccudukarus OpraHUYEeCKUX
10.1 BemiecTB. CTpoeHHE  OpPraHM4ecKuX 1 bubmmorexa LIOK
BEIIECTB.
10.2 XHWMHUYECKUE CBOMCTBA YIII€BOIOPOIOB. 1 bubmmoreka [IOK
XuMudecKkue CBOMCTBA
10.3 . 1 bu6nunorexa [IOK
KHCIIOPOJICOACPKAIUX COSTHHECHUN.
XuMryeckue CBOMCTBA
10.4 . 1 bu6nunorexa [IOK
a30TCOJEPIKAIINX COCTUHEHUIA.
I'emeTnueckass CBsI3b MEXIY KiIacCaMU
10.5 Y 1 butmmoreka [JOK
OpPraHMYECKUX COSTMHECHHI
I'eneTnyeckas CBS3b MEXKAY KJIacCaMH
10.6 OpPraHHYECKHUX COEMHEHUI. 1 bu6nuorexa [IOK
O060011eHIEe U TIOBTOPCHUE.
Pemienne 3amad  Ha  HaxOXKICHHE
10.7 MOJIEKYJISIPHON (bopmyIbl 1 bubnnorexa [IOK
OPraHUYECKOTO COCIMHEHHS.
Pa3nea 11. IlpakTukym (2 yaca)
Pemenue pacu€THBIX 3a/1a4 pa3HBIX
11.1 p Aatp 1 bubmuorexa [IOK
THIIOB.
112 O06001enne u MMOBTOPCHHE 1
' IIPOMJIEHHOI0 MaTepHala.
OBIIEE KOJIMYECTBO YACOB IO 34

ITPOT'PAMME




KAJIEHIAPHO-TEMATHYECKOE INTAHUPOBAHUE

Ne Tema 3ansaTus OcCHOBHbIE TOHATUS Howmep 3ananus | KonngecTtBo JaTta nzydyenus
n/i EI'D 4acoB Inan |  @axr
Beenenne. Ocodoennoctu EI'D mo xummuu 2026 roga (1 gac)
1 [Tpoexkt nmemoBepcun EI'D  mo | Konudukarop 35meMeHTOB copepKaHus, - 1
xumur 2026 rona, KoaupuKaTop | CreruUKAIUS M0 MPEAMETY « XUMUS»,
SJIEMEHTOB coaepxanus, | nemoBepcus KM EI'D no xumuu 2026
cemupuKanusg 1O  MpeaMerTy, | roja.
nHpopmarnmoHHsie pecypebl EI'D.
Teopusi crpoennst atroma. Ilepnoanyecknii 3axon u llepnoanyeckas cucremMa xumuieckux djiemenToB /L. Menaesaeesa (2 yaca)
2 | Ctpoenne artoma. OiekrponHas | CoBpeMeHHass MOJACIb CTPOCHHS aTtoma. | 3ajaHue Tuma 1. 1
KOH(UTypaIys atoma. Pacnipenenenue JJIEKTPOHOB 1o
sHepreTuueckuMm ypoBHsAM. Kiaccuduxanms
XUMHUYECKHX  2yeMeHTOB.  OcobGeHHOCTH
CTPOEHUSI HIHEPreTUYECKUX YPOBHEW aTOMOB
(s-, p-, d-a;emeHTOB).
OcHoBHOE U BO30OYXIEHHOE COCTOSHUS
aTOMOB. DJIEKTPOHHAsI KOH(QUTYpAIUs aToMa.
BaneHTHBIE 3JIEKTPOHBI.
3 | 3akoHoMepHOCTH B u3MeHeHuH | [leprogmueckas  cuctemMa  XMMHYECKUX | 3aJaHue THMa 2. 1
CBOWCTB ITPOCTBIX BEIIECTB. anemenToB .M. MenneneeBa. dusznueckuii
cmbicn  [lepuonuueckoro  3akona  JI.U.

MengeneeBa. [IpuunHbI U 3aKOHOMEPHOCTH

U3MEHEHUSI CBOWCTB DJIEMEHTOB M HX
COCAMHEHUN TO IEepUoAaM M TPYIIIAM.
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
IIPOCTBIX BEILIECTB, BOJOPOJHBIX
COCIMHEHUN, BBICIINX OKCHJIOB u
TUAPOKCHUIOB.

CTpoeHue 1 MHOroo0pa3ue HeOpraHm4yecKux BeniecTs (3 yaca)




4 | DOeKTPOOTPUIIATEIBHOCTD. DIIEKTPOOTPULIATENBHOCTb. Banenrnocts. | 3amanue tuma 3. 1
BanentHOCTS. Crenenb | CTeneHb OKUCIICHUS.

OKHCJICHUS.

5 Bunbl xumuueckoir cBs3u. Tumbl | Bunbl Xxumudeckoil CBsi3u  (KOBajJeHTHas, | 3ajaHue Tuma 4. 1
KPUCTAJUIMYECKUX PEIIETOK. WOHHAs, METAJTMYECKas, BOJOPOJHAs) W

MEXaHU3MBI eé o0pa3oBaHMsl.
MexMOJIeKyIISIpHbIE B3aUMO/ICHCTBUSI.
BemectBa MOJIEKYJIIPHOT O u
HEMOJICKYJISIPHOTO CTPOCHHUS. Turner
KPUCTAJUTMUYECKUX PEMIETOK. 3aBHUCHUMOCTD
CBOMCTB BEIIIECTB OT TUIA KPUCTAUIMYECKOU
PELIETKH.

6 Knaccudukamus neopranwmueckux | Knmaccudukaiuss HEOPraHMYECKUX BEIIECTB. | 3aJaHue TUTA 5. 1
BelecTB. HomeHknatypa. HomeHknaTypa HEOpraHM4eCK1X BEIIECTB.

XuMHYeCKHe CBOHCTBA OKCUI0B, OCHOBAHUI, KHCJIOT, coJjeii (3 yaca)

7 | XuMHYEeCKHE CBOMCTBA OKCHJIOB. | XUMHUECKHE CBOICTBa OKCHIOB. | 3aganue Tuna 8. 1
XnuMHuueckue CBOMCTBA | XMMHYCCKHE CBOMCTBA OCHOBAHMIA.

OCHOBaHMIA.

8 XUMHYECKUE CBOMCTBA KHCJIOT. | XMMHYCCKHE CBOMCTBA KHUCIIOT. XMMHUYCCKHC | 3aJaHKC TUIIA 8. 1
XuUMU4JecKre CBOWMCTBA COJICH. | CBOMCTBA COJIEH.

Kucneie u cpegnue conm.

9 | OkucnurensHBIE CBOWMCTBA cepHOU | OCOOCHHOCTH XUMHYECKHX CBOMCTB | 3ajanue Tuma 8. 1
KHCJIOTHI. OKucnauTenbHbIC | KOHLIIEHTPUPOBAHHONW  cepHOM  KuCaOTHL. | [lonroroBka K
CBOMCTBA a30THOM KHUCIOTHL. OC00CHHOCTH XMMHYECKIUX CBOMCTB a30THOM | 3ajaHuio 19.

KHCJIOTEI.
XuMH4YecKHe CBOMCTBA Ba)KHEHIIMX MeTAJLJI0B M HeMeTa 10B. [lonyuenue (3 yaca)

10 | Xumuueckue CBOMCTBA | XMMHYCCKHUE CBOMCTBa Ba)KHEHIIMX | 3ajaHue Tvia §. 1
Ba)KHEHIIIX METAJJIOB. METayuIoB  (HATpWid, Kajaui, KaJIblMi, | 3aJaHue Tumna 9.

MarHvii, XpoMm, aJlOMHHHUH, LUHK, >KEJIE30,
MeEJIb) ¥ X COCAMHCHUM.

11 | Obmme  cmocoOsl  momydeHus | OOmme crmocoObl TOJydeHHs MeTauioB. | 3amanue tuma 20. 1
METAJIJIOB. DJIEKTPOIIU3. DJIEKTPOIN3 PACIUIABOB M PACTBOPOB COJIEH.

12 | Xumuueckue CBOMCTBA | XMMHYICCKHE CBOMCTBaA BakHemux | 3aganue Tuma 7. 1




BaXKHEHUIIINX HEMETAJIIOB.
[Tonyyenne HemeTamIoB H UX
BaXHEWIIINX COEIMHEHUI.

HEMETAIJIOB  (TaJOreHoOB, Cephl, a30Ta,
dochopa, yriepoga U KpPEeMHHUS) U HX
COCAMHEHUN (oxcumoB,
KHCIIOPOJCOACPIKAITUX KUCIIOT, BOJOPOIHBIX
COEMHEHUN).

[TonydyeHne HEMETAITIOB M WX BaXKHEUIIHMX
COCJIMHEHUM.

3aganne tumna 6-

9.

Xumnueckne peakuuu (7 yacoB)

13 DIIEKTPOTUTHYECKAS DIIEKTPOAUTHYECKAS nucconuanus. | 3amanue Tuma 6.
JMCCOLMALS. CunbHble U crnabble 37eKTpoauThl. CTeneHb
JMCCOLIMALINN.
14 XHAMHUECKask peaklys. Xumunyeckass  peakuusa. Knaccuduxauus | 3aganue tuna 17.
XUMHUYECKHX pPEaKkUui B HEOPraHUYECKON
XUMHUM U OpPraHUYeCKOW XUMHUHU. 3aKOH
COXPAaHEHMsI MAaCChl BEILIECTB.
15 CkopocTb xXuMHUECKOH peakiiui. | CKOpOCTh peakuuu, €€ 3aBHUCHUMOCTh OT | 3ajaHue Tuna 18.
pazIUYHbIX (PaKTOPOB.
16 IM'uaponus. I'maponusz. Cpeaga  BOAHBIX  pacTBOpoOB | 3agaHue Thna 21.
BEUIECTB: KUCJIas, HEUTpasbHasl, LEI0YHAs.
17 Oo6patumebie peakuuu. | ObpaTumbie peakuuu. Xumunyeckoe | 3agaHue Tuna 22.
XHWMHUECKOE PaBHOBECHE. paBHOBecue. Dakrtoppl, BaMsAOIIME HaA | 3amaHue Thna 23.
COCTOSSHUE  XMUMHYECKOIO  paBHOBECHS.
[Tpunnun Jle HlaTense.
18 TennoBoit s¢ddexkr xumuyeckoit | Pacuéror TEIIOBOTO s dexTa (mo | 3aganue Tuna 27.
peakuuu. TEPMOXHUMHUYECKUM YPABHEHUSIM).
19 KauecTBenHbie peakiuu. WNnentuduxamus HEOpraHWYECKHX | 3ajianue Tuma 24.
coenuHeHui. KauecTBeHHBIE peakuuu Ha
HEOPraHWYeCKHUe  BEIIECTBA U HOHBL.
Wnentuduxanms OpraHUYEeCKHUX

coelMHeHUH. PenieHne sKCnepuMEeHTAIbHBIX
3a/1a4 Ha paclo3HABAHKE BEIIECCTB.

PacTBopsl u cmecu (3 yaca)

20 | Maccosas

J0JIA  BCIICCTBA

B | PacueTsl MaccoBoil 0 M MOJISIPHOM ‘ 3ajaHue TUNa 26.]




pactBope. OOBEMHbBIE OTHOIIECHUS
ra3os.

KOHIICHTpAallud  BEIIECTBA B  PacTBOPE.
PacuéTtel 0OBEMHBIX OTHOILIEHUHN Tra3oB MPHU
XUMUYECKUX PEaKLUsX.

3amanue tumna 27.

21

Pemenne 3amau Ha HaXO0XIEHUE
Macchl WM 00beEMa.

Pacuétet Maccel  (00BEMa, KONMHMUYECTBA
BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIU OIHO
U3 BEIIECTB JaHO B HM30BITKE (HMMeeT
npuMecH);  pacu€Thl ~ MaccoBOW  WIH
00BEMHOM J0IM BBIXOAA MPOAYKTA PEAKINH
OT TEOPETUYECKH BO3MOXKHOTO.

3amanue Tiuna 28.

22

Pemenne 3a7a4 BHICOKOTO YPOBHS
CJIO’KHOCTH Ha pacTBOPHI (CMECH)

Pacuéter Maccel  (00BEMa, KOJIHMUYECTBA
BEILIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO
W3 BEIIECTB JaHO B M30BITKE (KMMeeT
npumecH).  Pacuérsl  maccel  (00BEMa,
KOJMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUH,
€CJIM OJHO U3 BEUIECTB IaHO B BUJIE pacTBOpa
c onpencnEéHHON MacCOBOH noJen
pacTBOpEHHOrO  BemecTBa. Pacu€rsl ¢
HCITOJIb30BaHUEM MOHITHHN «MaccoBasi OIS,
«MOJISIpHas KOHIICHTpAIIUs,
«pacTBOPUMOCTbY.

3amanue tuna 34.

OKHCJIUTEIbHO-BOCCTAHOBUTEILHbIE Pe€aKInu. Peakuun HOHHOIO o0MeHa

(2 yaca)

23

OKUCIIUTEIBLHO-
BOCCTAaHOBUTEIILHEIE
Mapranen. Xpom.

peakIuu.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuy. XMMHYECKHE CBOWCTBAa Maprasiia,
XpPOMa U UX COCIIMHEHUM.

3amanue tuna 19.
3aganus tuna 29

24

Peakmu monHoro oomMexa.

Peakuuu nonHoro oomena.

3ananue tuna 30.

Xumusi B noBceaHeBHOM ku3nu (1 yac)

25

XUMUS B HOBCETHEBHON KU3HU.

[IpaBuna Oe3omacHOW pabOTHl C EIKHUMHU,
FOPIOYMMH U TOKCHYHBIMHU BEILECTBAMH,
cpeAcTBaMU OBITOBOM XUMHUU. XUMHUS H
310pOBbE. XHUMHUS B MEIULMHE. XHUMHUS U
CEJIbCKOE XO035UCTBO. Xumust B
MPOMBIIUICHHOCTU. XHUMHS W DSHEPreTHKa:
MIPUPOIHBIA ¥ MTONMYTHBINH HEPTIHOM Ta3bl, NX

3amanue tuna 25.




cocTaB M ucnoiab3oBanue. CoctaB HeTH 1 €€
nepepabotka  (IpUPOAHBIE  HMCTOYHUKH
yraeBOAOPOAOB). XHMMHA U 3KOJOTHS.
XUMUYECKOe 3arps3HEHHE  OKpY’Karolei
cpenbl U ero mocaeactsud.  Oxpana
ruapocdepbl, MOoUBbl, aTMocepbl, GIOpsl U
dayHbl OT XUMHUYECKOTO  3arps3HEHHs.
[Tpo6iema 0TX0A0B M MOOOYHBIX MPOTYKTOB.
AJNbTEpHATUBHBIE  UCTOYHUKH  DHEPIUHU.
OOume mnpencTaBiIeHUs O MPOMBIIUIEHHBIX
croco0ax MOJYYEeHUS! XMMUYECKHUX BEILECTB
(Ha §pumepe NIPOU3BOJACTBA  aAMMUAKa,
cepHoil kucnoThl). Y€pHas U 1BETHad
metayuryprud. Crekio M CHIHMKATHas
IIPOMBIIIIEHHOCTD. [IpomblneHHas
OpraHuyecKkas XUMHS. Cripné JUISL
OpraHUuYecKoM NnpomblieHHoCcTH. CTpoeHue
U CTpYKTypa IOJUMEPOB. 3aBUCUMOCTH
CBOICTB MOJIMMEPOB OT CTPOEHUS MOJIEKYIL.

OcHoBHbIE CIIOCOOBI MOJTy4eHUs
BBICOKOMOJICKYIISIPHBIX COCJIMHEHUI:
peakuuu MOJIMMEPHU3AIUN u
MOJIMKOH/ICHCALINH. Knaccudukarys
BOJIOKOH.

Opranuveckue BeniectTna (7 4acoB)

26 | Knaccudukauuss  opranmdeckux | [IpencraBienue 0 kinaccupukanuu | 3aganue tuna 10.
BEIIECTB. opranudyeckux BemectB. Homenkmarypa | 3aganue thna 11.
Crpoenue OpPraHUYECKUX | OPraHMYECKUX COCTMHEHHIA
BEIIIECTB. (cucremaTudeckas) u TPUBUAJIbHBIE

Ha3BaHUS  BAKHEUIIMX  IPEICTABUTEIEU
KJIACCOB OPraHUYECKHUX BEILECTB.

OCHOBHBIE TTOJIOKEHUSI TEOPUU XUMUYECKOTO
CTPOECHHUS OpPraHUYECKuX coenuHeHuid A.M.




byrneposa. YrunepoaHsii CKeJeT
OpraHN4YeCKOn MOJIEKYJIBL. Kparnocts
XUMUYECKOU CBSI3U. OG- U T-CBS3HU. sp3-, sz-,
Sp- rtuOpuau3amuu  opOuTaiei  aTOMOB
yriaepoaa. 3aBUCUMOCTb CBOMCTB BEILIECTB OT
XUMHYECKOI0 CTPOCHUS MOJIEKYJ. ['omMoitory.
I'omonornueckun  psan.  HM3omepusa u
uzomepbl. lloHsATHe 0 (QyHKIMOHATILHOM
rpymnrme. OpueHTalnOHHbIE 3¢ deKThI
3aMECTUTEIICH.

27

XUMHAYECKHE CBOHCTBA
YTJI€BOJOPOIOB.

XUMHUECKHEe  CBOMCTBA  YIJIEBOAOPOJIOB:
AJIKaHOB, IIUKJIOAJIKAHOB, QJIKCHOB,
aJKaJIMeHOB, aJKHHOB, apeHoB. Peakuuun
3aMEUICHUs] TaJOreHa Ha THAPOKCOTPYIIY.
JlelicTBue Ha raJoreHNpOU3BOJHBIE BOJHOTO
51 CIIUPTOBOTO pactBopa IIEJIOYH.
B3aumopneiicTBue =~ AMranoreHaJkaHoB €
MarimeM H©  OUHKOM. Mcrnonb3oBaHue
raJIOTeHNPOU3BOAHBIX YIJIEBOJOPOJOB TPHU
CHHTE3e OpPTaHUYECKUX BEIIIECTB.
CB0oOOIHOpaTUKATTEHBIN u WOHHBII
MEXaHU3MBbI peakuil. IlonsTne 0
Hykineopuwie wu saextpoduie. IlpaBumio
Mapxosnukosa. [Ipasuiio 3aiinesa.

3amanue thma 12.
3aganue tuma 14.

28

XUMHYECKHE CBOMCTBA
KHUCJIOPOJICOAEPIKAILLIUX
COCIUHEHUH.

XuMUYeCcKue CBONCTBA
KHUCJIOPOACOAECPIKALINX COCIMHECHUM:
CHUPTOB, (eHoda, aabAeTru0B, KETOHOB,
KapOOHOBBIX KHUCIJIOT, CJIOXHBIX 3(UPOB,
JKUPOB, YIJIEBOJIOB.

3aganne tima 12.
3aganue tuma 13.
3amanue tuna 15.

29

XUMHAYECKHE CBOHCTBA
a30TCOJICPKALIUX COCTUHECHU.

XapakTepHble XUMHUYECKHE CBOIICTBa
aMUHOB.  AMHMHOKHCIIOTBI ¥ OCJIKH.
AMUHOKHUCIIOTHI Kak aMmpoTepHbIe
opranuyeckue  coenuHeHus.  OCHOBHbBIC

3amanue tuna 13.




AMUHOKHCIIOTHI, oOpa3yromiue OeNKH.
Baxneiimue crnocoObl MoMy4YeHUs aMUHOB U
AMHHOKHUCIIOT. ~ XUMHUYECKHE  CBOWCTBA
O€EJIKOB: TUIPOIIU3, JIeHATypaIus,
KayeCcTBEHHbIE (LIBETHBIEC) PEAKIIMU Ha OCIIKH.

30 | I'enernueckass  CBA3b  MeXAy | XUMHUYECKHE  CBOWCTBA  OpraHMuYecKux | 3ajmaHue tuma 16.
KJlaccaMu OpPTaHUYECKUX | COCTUHEHUI.
COCAMHEHUN
31 | I'enernueckass  CBA3b  MeXAy | XUMHYECKHE  CBOWCTBA  OpraHMYECcKUX | 3amaHue Tuma 24.
KJIaccaMu OPraHUYEeCKUX | COCTMHEHUM. Nnentudukanus | 3aganue tumna 32.
coenuHeHuit.  OOOOIIEHWE W | OPraHWYECKUX  COCOUHCHHA.  PemreHue
MTOBTOPEHHE. JKCTIEPUMEHTAIIBHBIX 3a/1a4y Ha
pacrno3HaBaHUE BEILECTB.
32 | Pemrenne 3amad Ha HaxoxjaeHue | HaxoxknmeHune  MoJekynspHod — ¢opmynsl | 3amanue trma 33.
MOJICKYJISIPHOM (bopMyInBI | OPraHUYECKOTo BELIECTBA MO €ro MIOTHOCTH
OpPraHUYECKOIro COETUHEHHUSI. U MAcCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B
€ro COCTaB, WJIU MO MPOIYKTaM CTOPaHHS,
YCTaHOBJIEHHE  CTPYKTYpPHOH  (OpMYyIIbI
OpPraHMYECKOr0 BEIIECTBA HA OCHOBE €r0
XUMHYECKHX  CBOMCTB WM  CIIOCOOOB
NOJIyYEHHUSI.
IIpakTuKyM (2 yaca)
33 | Pemienue pacuéTHBIX 3a1a4 Pemenne pacu€THBIX 3a7a4 pa3HbIX TUIIOB. Paz6op
pa3HBIX THIIOB. BapUaHTOB.
34 | O6o0meHue u noBTopeHue | O0o0mEenne W MOBTOpeHue TnpoiaeHHoro | Pazdop
MIPOWJIEHHOTO MaTepHana. MaTepuana. BapUaHTOB.




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D

11O XUMHNH

Kon

HpOBepHeMbIﬁ JIEMEHT COACPRKAHUSA

TeOpeTI/I‘ICCKI/Ie OCHOBbI XUMHNHU

11

Crpoenne BemecTBa. CoBpeMeHHass MOJENb CTPOCHHUs atoMa. PacmpenencHue
JJICKTPOHOB 110 JHEPreTHYSCKHM YpOBHsAM. Kiaccupukamus XUMHUYSCKUX
a5eMeHTOB. OCOOCHHOCTH CTPOCHHSI SHEPreTHUSCKUX YpOBHEH aToMOB (S-, p-, d-
anemMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSTHHSI aTOMOB. OJIEKTPOHHAs

KoH(puryparus atoma. BaneHTHbIC 271€KTPOHBI

1.2

[lepmonnueckass cucrtemMa xumudeckux dnemeHtoB .M.  Mengeneesa.
Ousnyeckuit cmbicn Ilepuoamdeckoro 3akona .M. Menneneesa. [Ipuunnbl u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB OJJIEMEHTOB M HX COCIMHCHHH I10
nepuojaM H TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEGHHMH CBOWCTB IPOCTHIX

BCIICCTB, BOOJOPOAHBIX COCHHHCHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

1.3

BanentHocTs. DnekTpooTpuiaTeabHOCTh. CTENEeHb OKUCICHUS

14

Buapr xumuueckoi cBsA3M (KOBaJieHTHasl, MOHHAs, METaJUIMYecKas, BOJIOPOIHAs)
1 MEXaHU3MBI €€ o0pazoBaHus. MeXMOJIEKYISIpHBIE B3auMoieicTBYA. BemecTra
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO CTpPO€HHUs. THUIbl KPUCTANIMYECKUX

peH_IéTOK. 3aBHCHUMOCTh CBOMCTBA BCIICCTB OT THUIIA KpI/ICTaJIJII/I‘leCKOI\/’I peH_IéTKI/I

1.5

Xumunueckast peaxuusi. Knaccuduxarus XUMHUYECKHX  peakiuit B

HeOpraHquCKOﬁ n opraHqucxoﬁ XHMHHU. 3aKOH COXpaHCHHUA MACChI BEIIECTB

1.6
1.7

CkopocTb peakium, €€ 3aBUCUMOCTb OT pa3JInYHbIX (PAKTOPOB

TenoBwie 3(1)(I)GKTBI XUMHUYCCKUX peaxunﬁ. TepMOXI/IMI/I‘{CCKI/IC YpaBHCHUA

1.8

O6patumble peakiuu. XuMHU4YecKoe paBHoBecuwe. DakTopbl, BIUAIOMNE HA

cocTosiHie xumudeckoro paBHosecus. [Ipunnun Jle Hlarense

1.9

DnekTponuTtrueckas auccornuarusa. CuipHbIe W cialbie dmekTponuThl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHCJas, HEUTpaibHas, IenodyHas. CreneHb

nucconuanyu. Peakiuy HOHHOTO 0OMeHa

1.10

I'uaponus coneit. Monnoe npousBeneHue Boabl. Bomopoauerii mokaszarens (pH)

pacTtBopa

1.11

CriocoOBbI BBIPAXXCHHA KOHLICHTPAIIUU PACTBOPOB: MaCCOBaA AOJIA paCTBOpéHHOI‘O
BCIICCTBA, MOJISIpHAA  KOHUCHTpALU:. HaceimmeHHable W HEHACHIIICHHBIE

PacTBOPLI, paCTBOPUMOCTE. KpI/ICTaJ'IJ'IOFI/II[paTBI

1.12

OKHCIUTEITIFHO-BOCCTAaHOBUTEIIBHBIC pCaKknuuu. IloBegeHue BemiecTB B cpeaax ¢

Pa3HbIM 3HAYCHUEM pH MeTtoapl QJICKTPOHHOT'O OanaHca

1.13

DJIEeKTPOJIU3 PACTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPTAaHUYECKON XUMUU




2.1

Knaccnq)nxamm HCOPTaHUYCCKUX CO€IUHEHUI. HOMCHKJ'IaTypa HCOPTaHNYCCKUX

BCIICCTB

2.2

XUMUYECKHE CBOMCTBA BaXKHEHIIMX METAIIOB (HATpUM, Kaiuil, KaJbLUH,
MarHui, ajgiOMUHHUHA, [UHK, XpOM, Kele30, MeOb) U UX coenuHeHuit. OOmue

CHOCOOBI MOTYYEHHUS] METAJIJIOB

2.3

XUMHUYECKUE CBOMCTBA BaXXHEHIIMX HEMETAIOB (rajJioreHoB, CEpbl, a30Ta,
dbochopa, yrmepoga UM KpeMHHUS) H  UX  COSAWHEHHMH  (OKCHJIOB,

KHUCJIOPOJICOACPKALTUX KUCIOT, BOJAOPOIHBIX COSTUHEHUN )

2.4

I'enetuueckas CBSI3b HCOPTraHNMYCCKUX BCIICCTB, IPUHAAJICIKAIINX K pa3JIMYHBIM

Ki1accaM

2.5

WnenTuduxanys HeoOpraHnueckux coenuHeHnii. KauecTBeHHble peakimuy Ha

HCOPraHNMYCCKHEC BCUICCTBA U NOHBIL

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE TOJIOKEHHS TEOPUM XUMHUYECKOIO CTPOEHMS OpPraHMYECKHX
coenuHeHuil A.M. bytnepoBa. YriuepoaHblii CKEJIET OpraHU4eCKOW MOJIEKYIIBI.
KpaTHOCTh XMMHYECKOH CBSI3U. S- M P-CBsA3H. SP3-, SP2-, SP-ruOpuaM3aLuu
opOuTasneil aToMOB yriepoja. 3aBUCUMOCTh CBOICTB BEIECTB OT XMMHUYECKOTO

cTpoeHus Mosekya. ['omonoru. ['omonornueckuii psia. Mzomepust u nzomepsl

3.2

[lonstne o  ¢yHKumoHanmbHOW  rpynme. OpueHTanuoHHBIE A EKTHI

3aMECTUTEIIEN

3.3

[IpencraBienre o KiacCU(pUKALMKM OpraHMYECKUX BemlecTB. HomeHkiatypa
OpraHMYeCKUX COEIMHEHUN (CUCTeMaTHyecKas) M TpUBHUAJIbHbIE HAa3BaHUS

BOXKHEHIINX MPEACTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB

3.4

CBoOOAHOpATUKAIBHBIH W HMOHHBIM MeXaHW3Mbl peaknuu. [loHsTHe o

Hykjaeoduie u snekrpoduie. [Ipapmio MapkoBuukosa. [IpaBuiio 3aitiera

3.5

Ankanbl. XMMUYECKHE CBOMCTBA aJIKaHOB: FAJIOTEHUPOBAHUE, JETUAPUPOBAHUE,
TEPMUYECKOE pa3lIOKCHHE, KPEKWHT, Hu3oMepu3amus, ropeHue. IlomydeHue
ankaHoB. Ilukmoankanel. Cnenuduka CBOWCTB MHUKJIOAIKAHOB C  MallbIM

PasMEpoOM IHUKIIA. PeaKL[I/II/I MPpUCOCAUHCHUA U PAJUKAJIbHOT'O 3aMCIICHHA

3.6

Ankenpl. XHMHYECKHE CBOMCTBA: p€aKuu NpUuCOCOAUHCHUSA (FaJIOFCHI/IPOBaHI/IC,
TUAPUPOBAHUEC, THAPOTAJIOICHUPOBAHUC, FI/II[paTaI_[I/ISI), TOpCHUA, OKUCIICHUA U
NoJIMMEpU3alluu. HpOMBIIJ_U'IeHHLIC n J'Ia60paTOpHI>Ie CITOCOOBI NOJIYYCHHUA

AJIKCHOB

3.7

Ankanvensl. XMMHYECKHE CBOMCTBA aJKaJUEHOB: PEAKLUUHU IPUCOEIUHEHHUS
(rugpupoBaHMe, TajJOT€HUPOBAaHUE), TOpeHHUs U noiaumepusanuu. Ilomyuenue

AJIKaTUEHOB

3.8

AnkuHpl. XMMUUYECKHE CBOWCTBA: PEAaKIMU MPUCOEIUHEHUs (IaJOr€HUPOBAHUE,

THJIPUPOBAaHUE, THApATAIUs, THAPOraJlOTCHHPOBAaHUE) KaK CHOCO0 MOTydeHHUs




NOJIMMEPOB WU APYIruX IIOJIC3HBIX IIPOAYKTOB. Peaknuu 3amernieHus. FopeHHe
AllCTUJICHA KaK HCTOYHHUK BBICOKOTEMIICPATYPHOI'O INIAMCHU JIAA CBAPKU U PE3KU

MCTAJIII0B. HpI/IMeHeHI/Ie allCTHUJICHA

3.9

Apenbl. XuUMHYECKHE CBOMCTBa O€H3051a: peakiuu SIEKTPOPHILHOIO
3aMElICHUs, NPUCOSAMHEHHsS (TMIPUpOBAHHUE, TalloreHupoBaHue). Peakius
ropeausi. OcOOEHHOCTH XUMHUYECKUX CBOMCTB Toxnyona. llomydenue OeHn3zona.
OCOOeHHOCTH XMMHUYECKUX CBOWCTB cTHpoiya. [lomumepusanust CTHpoIa.

Crioco0bI oTy4eHUs! ¥ IPUMEHEHUE apOMATUYECKHUX YTIIEBOAOPOI0B

3.10

Cnuptel.  IlpenenpHble  OJHOATOMHBIE CHUPTHI. XHUMHUYECKHE CBOMICTBa:
B3aUMOJICHCTBUE C  HATPUEM KaK CHOCOO  yCTAHOBJIEHHUS  HaJIWYMS
TUAPOKCOTPYNIBbI, €  TajoreHOBOJAOPOJAMH  KaK  CIOCOO  MOJIy4yeHHS
pacTBOPUTEINIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL AeTuapaTanus. Peakuus ropeHus.
[lony4yenue »staHONa: peakuuss OpOXKEHUS IUIIOKO3bI, THUIpaTalyds 3TUIICHA.
OTUJICHITIMKONIb U TIIMLEPUH KaK MPEACTaBUTENIN IPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumudeckue cBoicTBa (eHona (peakuuu ¢ HATpUeM, THIPOKCHIOM

Hatpusi, opomom). [lonyuenue denomna

3.12

Anpaeruapl. XUMHUYECKHE CBOMCTBA MPEACITBHBIX albJCTHIOB: THIPUPOBAHHE;
KAueCTBEHHbIC PEAaKIUU Ha KapOOHWIBHYIO TPYIIYy (peakuus «cepeOpsHOro
3epkanay, B3aumojeicTeue ¢ ruapokcuaom menu (I1). Tlonyyenune npenenbHBIX
aNbJIeTU/IOB: OKUCJCHHE CIUPTOB, THUApATalUs aleTwieHa. AIIETOH Kak

npeaAcTaBUTCIIb KETOHOB. Oco0eHHOCTH pPCaKnun OKUCIICHUSA allCTOHA

3.13

Kap6OHOBBIC KHUCJOThI. XHUMHYECKHE CBOMCTBA MNpEACIIbHBIX OAHOOCHOBHBIX
Kap60HOBBIX KUCI0T. OCOOEHHOCTH XUMMUUYECKUX CBOMCTB MypaBBHHOﬁ KHUCJIOTHI.
HonyquMe OpeaACJIbHBIX OAHOOCHOBHBIX Kap60HOBBIX KHUCJIOT: OKHCJIICHHC
AJIKAHOB, AJIKCHOB, MCPBUYHBIX CHHUPTOB, AJILACTHUIOB. Bricmue NpCaACIIbHBIC U

HCTIPCACIbHBIC Kap60HOBBIe KHCJIOTBI

3.14

Crnoxsble >¢pupsl u kupbl. CrocoObl TOMYYEHUS CIOXKHBIX  3(PUPOB.
OoOpatumocth peakiun >Ttepuduranuu. [IpuMeHeHHe CIOXKHBIX 3(QHUPOB B
MUIIEBOH M Tap(IOMEpPHOH MPOMBIILICHHOCTH. JKUpPBI Kak CIIOKHBIE 3(UpPHI
TJIMIEpUHA U BBICIIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOHCTBA >KHPOB:
IHJIPUPOBAaHUE, OKHUCIEHUE. ['Mapoiu3, MM OMBUIEHHE, >KUPOB KaK CIIOCO0
IIPOMBIIIJICHHOTO TOJIY4YEHHUS COJIEH BBICIIMX KapOOHOBBIX KHMCIOT. Mbula Kak

COJIM BBICIHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOWCTBA TJIIOKO3BI: pEaKIMH C Yy4acTHEM CIUPTOBBIX U
aNbJIETUIHOM TPYII U MOJIOYHOKHCTIOEe OposkeHue. [IpuMeHeHue riroKo3bl, e
3HAUEHUE B KU3HENEATENBHOCTH opraHu3Mma. /ucaxapuapl: caxaposa, ManabTo3a.
BoccranaBnuBammue ¥ HEBOCCTAaHABIMBAIOIIME Jucaxapuabl. [ uaponus

AucaxapuaoB. HOJ’II/ICB.XapI/II[bIZ KpaxmaJl, T'JIMKOI'CH. CTpOGHI/IC MaKpOMOIJICKYJI




Kpaxmania, TJIMKOT€Ha M UeJUIoJ03bl. Pu3nueckue CBOMCTBA KpaxMmalla Hu
LEJUTI0JIO3bl. XMMHUYECKHE CBOKMCTBA KpaxMmalia: TUAPOJIM3, KadyeCTBEHHAs
peakuust ¢ MoAOM. XHMHYECKHE CBOMCTBA LIEJUIIOJIO3bL: THUAPOJIN3, MOJTYy4YCHUE
a¢upoB uemnono3el. [loHATHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

alleTaTHBIN MIEIIK)

3.16

AMUHBI. AMHHBI KaK OpraHU4e€CKUe OCHOBAHUS: PEAKLUHU C BOJIOHM, KUCIOTaMH,
peakiusi TOpeHHs. AHWIMH Kak NpeACTaBUTENb apOMAaTHYECKUX aMHMHOB.
XUMHYECKUE CBOMCTBA AHWJIMHA: B3aUMOJCHCTBHE C KHCJIOTaMU, OPOMHOMU
BOJIOM, oOkucieHue. llonyyeHue amMuHOB QIKWIMPOBAHUEM aMMHaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJICBOAOPOAOB

3.17

AMUHOKHUCIIOTBI M OCNKU. AMHUHOKHUCIOTBI Kak aM(OTEpHBIC OpraHHMYSCKHe
coenuHeHusi. OCHOBHBIC aMHUHOKHCIIOTHI, OOpasyromue Oenku. XUMUYCCKUE
CBOMCTBa OEJIKOB: THAPOJIH3, JCHATYpaIus, KaueCTBEHHbIC (I[BETHBIC) pEaKIMH

Ha OenKn

3.18

CTtpoeHre M CTPYKTypa MOJUMEPOB. 3aBUCHUMOCTh CBOWCTB TMOJMMEPOB OT
cTpoeHus: MousieKyl. OCHOBHbBbIE CIOCOOBI TOJYyYEHHUS BBICOKOMOJEKYIISPHBIX
COEJIMHEHUI: peaklUy MOoJMMEpU3alMi U MOoJIUKOoHJeHcanuu. Knaccudukanus

BOJIOKOH

3.19

I/I,ZLGHTI/Iq)I/IKaLII/IH OpTaHNYCCKUX coeauHeHuni. Penenue 9KCIICPUMCHTAJIbHBIX

3a/1a4 Ha pacClio3HaBaHNUEC OPraHNYCCKUX BCUICCTB

3.20

['eHeTnueckas CBA3b MEKy KilacCaMU OPraHUYECKUX COCIUHEHUI

XUMHUA U )KU3HD

4.1

XuMusi B TIOBCEIHEBHOHM >km3HH. [lpaBmia Oe3omacHOW pabOTBI C EIKUMH,

TOPHOYMMHU U TOKCUYHBIMU BEIICCTBAMU, CPEACTBAMHA OBITOBOM XUMHU

4.2

XUMUS ¥ 310pOBbE. XUMHS B MEAUIIMHE. XUMUS U CEITbCKOE XO3SICTBO. XUMHUSA B
MIPOMBIIIJIEHHOCTA. XUMHSI W SHEPreTHKa: MPUPOIHBIA W TIOMYTHBIH HeTIHON
ra3bl, IX COCTaB U Hcnoiab3oBaHue. CoctaB HeTH U e€ epepaboTka (MPUPOTHBIC

WCTOYHUKH YTIIEBOJOPOIOB)

4.3

XuMusg U 3KOJOrvs. XUMHUUYECKOE 3arpsa3HEHUE OKpYXKalolllel cpenbl U €ero
nocnencteus. Oxpana rugpocdepsl, MouBbl, atMocdepsl, Giaopsl U GayHbl OT
XUMHUYECKoro 3arpsisHeHus. [Ipobrmema OTXOJO0B M MOOOYHBIX MPOJIYKTOB.

AJ'ILTepHaTI/IBHLIe HCTOYHHUKHU SHEPTUU

4.4

OOuye mpeacTaBleHUs] O MPOMBIIIJIEHHBIX CHOCO0aX MOJYyYeHHUsS XUMHYECKHX
BEIIECTB (Ha MpUMepe MPOU3BOACTBA aMMHAaKa, CEPHOM KHUCIOTHI). U€pHas u
usetHas — Meramulyprus.  Crekiio M CWIMKAaTHasg  IPOMBILUIEHHOCTb.
IIpombiunennass  opranudeckass  xumus.  CbIpb€ i1 OPraHUYECKOU

MPOMBIINIJICHHOCTH

Tunbl pacu€THBIX 3a/1a4




Pac4€Thl Macchl BellleCTBA WIIH 00BEMa Tra30B 110 HU3BCCTHOMY KOJIMYCCTBY

>4 BEIIECTBA, Macce WM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB
5.2 Pacuétsl TemoBoro adexra peakuuu
5.3 PacuéTbl 00BEMHBIX OTHOLIEHUH ra30B IPU XUMHUECKHUX PEaKIMIX
5.4 Pacuéter maccel (00b€Ma, KOJTMYECTBA BEIIECTBA) MTPOTYKTOB PEAKIINHU, €CITH
OJTHO W3 BEIIECTB IaHO B M30BITKE (MMEET IPUMECH )
55 Pacuéter maccoBoi i 00bEMHOM JOJIM BBIXOJA TTPOYKTA PEAKIIUN OT
' TEOPETUYECKH BO3MOXKHOTO
Pacuéter maccel (00b€Ma, KOTMYECTBA BEIIECTBA) MIPOIYKTA PEAKIIUU, €CITH OJTHO
5.6 W3 BEILIECTB JaHO B BHJIE pACTBOPA C ONMPEICTIEHHON MaCCOBOM J10JIei
PacTBOPEHHOTO BEILIECTBA
5.7 Pacuérel ¢ ucnonp30BaHNEM TOHITHI «MacCOBast 1O, «MOJISIpHAs
' KOHILIEHTPALU», KPACTBOPUMOCTbY
Haxoxnenue MonekymnsipHoi popMyIbl OpraHU4EeCKOro BEIIECTBA 110 €r0
5.8 IJIOTHOCTU U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIINX B €r0 COCTaB, UJIU 110

MIPOAYKTaM CrOpaHHUs




IIVTAH PABOTbI YYUTEJIA 1O ITIOAT'OTOBKE K EI'D 110 XUMHUU

B 2025-2026 YYEBHOM 1'O1Y

Ne Conep:xkanue Cpoxu

n/n
Pazoen 1. Paboma c ywawgumucs

1. [loaroroBka CIpaBOYHBIX, HH(POPMAIIMOHHBIX, y4eOHO-TpeHUPOBOUYHBIX | CeHTSA0pH (nanee B
MaTepualioB U 0pOpMIICHHE T0CTYNA K HH(POPMALIMOHHBIM pecypcaMm. TE4YEeHUe rozia)

2. |[IpoopuentanmonHas padora ¢ yqamumucs 11 kimacca mo noarotoske k| B Tedenue rona
cnaue ['MMA 1 oco3HaHHOMY BBIOOPY MpeIMeTa JJIsT UTOTOBOM
aTTecTaluu.

3. |[Pexomenpmaiuy ydamuMmcs o Bbixozie B IHTEpHET miis caMocTosITeNIbHON | 1-2 pa3a B Henemo B
oTpaboTku MaTepuaina B popme EI'D Ha 0a30BOM U MOBBILIEHHOM TE€YEHUE roJa
YPOBHSIX.

4. [TpenupoBouHbIE paOOTHI Ha caifTax Jyis moAroToBku k ' MA B pamkax B teuenue rona
[IIKOJIbHOM paboThl U CaMOOOpPa30BaAHHUS. (e’xeHeIeNbHO)

5. [Bamomnenue 6mankoB EI'D (TpeHupoBodHOE). OxT1s0pb

6. |Opranuzamus UHAUBUIYaTbHON paboThl ¢ ydamuMmucs 11 kimacca o B Teuenue roma
rmoaroroske Kk EI'D o xuMuu Ha 6ase kabuHeTa.

7. [[IpoBeneHue MOHUTOPHUHIA M0 MPEAMETY « XUMUS», BHIOPAHHOMY OKTs6pb
ydammmucs ais caauu EI'D

8. |Acmomp3oBaHre B y4eOHOM IpoIiecce DJIEMEHTOB TECTHPOBAHUS M BUJIOB| B TedeHue roma
TPEHUPOBOYHBIX 3aaHuii B popmare EI'D o xumuu 1 oTpaboTKu
yueOHOro MaTepuania.

9. |Acnonp3oBanue MHPOPMALMOHHBIX TEXHOJIOTUN HAa YPOKaX MOBTOPCHHUS B teuenue rona
y4eOHOro MaTepuaa npu MOArOTOBKE K UTOTOBOM aTTECTAllUU.

10. |Opranuzanus NOBTOPEHHS TEM HA yPOKAX XUMHHU, TPEOYIOMNX B Teuenue ronga
BHUMAaHMUs, TIPU OTPaOOTKE TPEHUPOBOUYHBIX padoOT.

11. [[IpoBenenue npoOHOro 3K3aMeHa o0 XUMuM B hopmate EI'D. HexaOpb, MapT

12. [[IpoBeneHue UTOTOBOIO MOHUTOPHHTA O MPEAMETY «XHUMUS», Anpenb
BbIOpaHHOMY ydamuMmucs A caaun EI'O.

13. |Opranuzanus siBKH BBITYCKHHKOB Ha EI'D. Maii

Pazoen 2. Paboma c pooumenamu (3aKOHHbIMU RPEOCMABUMENAMU) 00YUAIOULUXCA

16. [[loaroroBka MHPOPMAMOHHBIX MaTEPHAIOB U O(OPMIICHUE TOCTYTIA K B teuenue rona
1H(OPMaLIMOHHBIM pecypcaM.

17. KoHcynpTaTMBHAs NOMOIIb 110 MOATOTOBKE yyamuxcs k 1A, B teuenue roga
npodopreHTaOHHas paboTa 1o BEIOOPY AalbHEHIINX y4eOHBIX
3aBeJICHUH (KOHCYJIbTALMU 10 3alpocaM POAUTENEH (3aKOHHBIX
MpeACTaBUTENICH) 00yJaIOIIUXCSI.

18. |BricTymuieHHe Ha poIUTENbCKUX coOpanusaX B 11 kiaccax mo Bormpocam, | B reuenue roma (mmo
CBSI3aHHBIM C FOCY/IapCTBEHHOW UTOroBoi arrecrauue 2025/2026 rpaduKy IpoBeIeHUS
ya4eOHOTO roJa. pox. coOpaHmii)

19. |O3HakomiIeHHE POAMTENCH C pe3yaIbTaTaMu MPOOHBIX YK3aMEHOB B SlaBaph, MapT

dopme EI'D u xauecTBOM yCBOCHHS MaTepualia 1o XUMUH.




Pazoen 3. Opeanuzayuonno-wemoouueckas padooma yuumeins

20.

[lononHeHue 6aHka yueOHO-METOANYECKUX MAaTEPUAJIOB JIJIsl TOATOTOBKHU
k ['A o xumuu

CeHTs0pb

21.

dopmupoBanue rpaduka KOHCYJIbTAIMN 10 IPEAMETY «XHMHUS»,
BEIOpaHHOMY oOy4Jarorumucs 11 [ MA B 11 kiacce.

CenTs0pn

22.

OOHOBIIEHNE NH(OPMAIIMOHHBIX CTEH/I0B

CBoeBpeMeHHOE 0(OpMIIEHUE U JONOIHEHUE HH(POPMALIUK CTEHI0B
«["oroBumcs k EI'D» aiisa oOyuaromuxcst 1 uX poauTesnen (3aKOHHBIX
[IpeICTaBUTENEM).

B Teuenue roma

23.

[loaroToBKa MaTepuasoB s POBEACHUS IPOMEKYTOYHOTO
MoHuTOpHHTa B 11 Kacce o npeamery «XuMus», BBIOpaHHOMY
yaamumMucs Ui npoxoxxaeHus I'MA.

Hos6pb

24.

BrIcTyIIeHHE Ha COBEIAHUAX U 3aceaHussx MO yuuTenen MIKOJIbI 10

pe3yibTaTaM HallMCaHHs MPOOHOTO PK3aMEHa IO MPEAMETY « XUMHUS» B
dbopmate EI'D.

SIuBapp

25.

[lonroroBka oTyeTa O pe3yabTaTaxX MPOBEICHUS MOHUTOPUHTA
(peTeTUIIMOHHOTO YK3aMEHa T10 TPEIMETY «XHUMHUS»).

Armpenb

26.

[locemienre ropoICKuX, pErMOHAIbHBIX CEMUHAPOB 10 TIOJATOTOBKE K
EID.

B Teuenue romga

217.

YyacTue B BeOMHapax 1mo noArotroBke ydamuxcs Kk EI'D mo npeamerty
«CXUMHUIY.

28.

O3HAKOMJICHHE C OINBITOM pa0OThl yUYUTEJIEH TOPOIa, pETHOHA TI0
noarotoBke k EI'D mo mpeamety «Xumus».

B Teuenue roma

29.

OTtcrexxuBaHue MyoJUKaUA U HHPOPMAIIUU Ha CaliTaX IO TOJICPKKE
['HA, no moaroroBke kK EI'D,

B Teuenue rona

30.

@®opmuposanue otyera o caaue EI'D mo xumum B 2025/2026 yuebHOM
roy JAJi1 aIMUHUCTPALIMU ILIKOJIbl. AHAIIN3 PE3YJIbTaTOB, TOJYYEHHBIX

npu craye EI'D no xumuu B 2025/2026 yuebHOM roay

ABrycr




YYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA30BATEJLHOTO
MPOLIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
. Xmmus, 11 xnace/ Epemun B.B., Ky3pmenko H.E., Tepeann B.U., JIpo3noB A.A.,

Jlynun B.B.; nox penakuueit Jlynuna B.B., Mocksa: «lIpocsemenue», 2024 —
446 c.

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA

. BmmBkoB, A. A. Oprannyeckas XuMus. 3ajaydl U YOPOKHEHHS @ YUYEOHUK IS
cpennero npodeccuoHanbHOro oopazoanus / A. A. BuuBkos, A. B. IlecToB ; moa
HayuHol penakuueid B. SI. CocHoBckux. — Mocksa : U3narensctBo FOpaiirt, 2025.
— 344 c¢. — (IIpodeccuonanbroe obpazoanue). — ISBN 978-5-534-01619-2. —
Tekcr : anextpoHHbI // OOpa3zoBatenbHas wiatdopma FOpaiir [caitr]. — URL:
https://urait.ru/bcode/562985

. I'muaka, H. JI. 3amauu m ynpaxxHeHUs 1O OOIIEeH XUMUU : y4eOHO-TIPAKTUIECKOE
nocobue / H. JI. 'nunka ; mon penaxuueii B. A. [TonkoBa, A. B. babkoa. — 14-¢

u3n. — MockBa : WsznarensctBo FOpaiit, 2025. — 236 c. — (Bebicuiee
ooOpaszoBanue). — ISBN 978-5-9916-8914-4. — Tekct : 21IeKTpOHHBIA //
OGpazoBarenbHas miatdopma FOpaiit [caiiT]. — URL:

https://urait.ru/bcode/559768

. lep6akos, B. B. Heopranuueckas xumusi. Bompocbl M 3amauu : y4eOHHK IJid
By30B/ B. B. lllepbakoB, A. A. ®upep, H. H. bap6otuna. — 2-e uzna., ucnp. u

norm. — MockBa :  WsmarensctBo  IOpaiit, 2025.— 107 c.— (Bsicmiee
obpaszoBanue). — ISBN 978-5-534-09132-8. — Tekcr : D2JICKTPOHHBIA //
OG6pazoBartenbHas miatdopma Opaiirt [caitT]. —

URL: https://urait.ru/bcode/563683

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Pecypcet  Ennnont KOJUIEKIIMM UU(POBBIX 00pa30BATENbHBIX pecypcoB
(https://m.edsoo.ru/)

Ypoxk (POIII) https://resh.edu.ru

VYpok (Hcnoptai) https://nsportal.ru

(AKnacce) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru

[Tpesentamus (Mudoypok) https://infourok.ru

[Ipesenranus (3Hanuno) https://znanio.ru

Pemry EI'D: https://ege.sdamgia.ru/

Ypox: https://urok.1sept.ru
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*  VYpok, npe3eHranuu: https://multiurok.ru
*  VYpok (POKCDOP/): https://foxford.ru
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