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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepasibHONM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTEeNbHBIX OpraHu3auusax Poccuiickoi
denepany, peanu3yOMMX OCHOBHbIE 00Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHU «CTparernn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABUIIU
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaTOB OOyuYeHUs U TpPeOOBAHMH K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyaroluxcs Ha YpOBHE CpPEAHEro o0Iero oOpa3oBaHus CPeACTBAMU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IIOCTPOCHHE KOTOPOro OIpPENESICHbl B
nporpaMme N0 XHMHUU C Y4ETOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eneldl M NPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW HUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILIICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHSI.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YacThbIO MUPOBOM KYJIbTYphl, HEOOXOIMMBIM YCIOBUEM YCIEIIHOTO
TpyJda W KH3HU KaXI0oro wieHa oOmectBa. CoBpeMeHHas XMMHS Kak Hayka
co3ujlaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHUE
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IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKOIN 0€30aCHOCTU U OXPaHBbI 310POBB.

B coorBerctBUM ¢ OOmMIMMH LEASMH W NPUHLMIIAMHA CPEAHETO OOIIETro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyvaromuxcs, HEOOXOOUMYI0 MM JJIsl  BBIPAa0OTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEUIHOTO BKJIOUEHHS B JKU3Hb COLUYMA, HPOAOJDKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomyMHA  npeaMeTa  «XHMHsD»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmIass U HEOpraHWYECKas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJEP’KaHHsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B NIporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW HAa  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a Takke Ha YPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHun BemiecTB. CBeneHHuss 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPHU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKU MaTepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JOTUYECKUX IMO3ULIHM,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUN O BaXKHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHUM, A TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSX MNpOTEeKaHus JomnoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KAaHMSI, WMEIOIIMMH KYJbTYpOJIOTHYECKAA W MPUKIATHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TIOHMMAHHUIO B3aMMOCBS3H XUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJib B INO3HABATEJIBHON M IMPAKTHYECKOU
JESITEIbBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHsI K IPOLECCY
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TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUN XUMUU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIHMBATh WH(MOpMAIUIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHUus HWHTEIIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ienomM copepxanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI Ui MOHUMAaHUS
bunocockux MaAEH, TaKWX KaK: MaTepUATbHOE €IWHCTBO HEOPTAaHMYECKOTO H
OpraHUYECKOTr0 MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUWA IMYTEM OSKCIIEPUMEHTa U
peIIeHUs] TMPOTHBOPEYMI MEXKIy HOBBIMH (aKTaMH H  TCOPETUUCCKUMH
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX TpodieMm, a
TaKke mpo0eM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIMTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4Jaromuxcs MNPUHATHIE NPOrpaMMON IO XUMHUHU MOJXOJbl K OIpPEIAeNICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4EOHBIX JEHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAIHN, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa TPAKTUIECKOM
U HCCJIEI0BATEIbCKONU JCSATEILHOCTH, 3aHUMAIOICH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHusi XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpeHero o01iero 0opa3oBaHusi, IpU ONpeaeIeHUN
COJICPKATEJIbHOW XapaKTepUCTUKU 1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEePBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbBHOCTH YEJIOBEKAa M KAaK OJAHOr0 M3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOU NOAXOJ K OINPEACICHUIO LIEJEH W3y4EeHUs
MpeAMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LIEJIAMU HU3YyYCHHS IMpPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 k1) siBisIFOTCSA:

e (opMHUpPOBAaHHME CHCTEMBl XHUMHUYECKHMX 3HAHMM KaK BaKHEHIIICH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JIeXKaT KIIOUEBBIC MOHSTHS, (YHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHHUMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIeHNI MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMJICHHUE C UCTOpHEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMupOBaHUE U PA3BUTUEC MPEACTABICHUM O HAYYHBIX METOJaX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIHil, HEOOXOMAMMBIX Il MPUOOpETeHUs
YMEHHUN OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUU,
MMEIOUIMX MECTO B MIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;
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e pa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUI
0e30macHOro 0OpalleHus C BEIIECTBAMH.

Hapsiny ¢ aTum, conepxaTelibHasi XapaKTepUCTUKA IeJiel U 3a/lay U3y4eHUs
IpeaMeTa B IPOrpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME cpefHero oomiero odpazosanus. CerojiHs B
NpernojlaBaHul  XUMHM B OoJiblliel  CTENEeHM OTHAETCS  MPEeANOoYTECHUE
IPAaKTUYECKOH KOMIIOHEHTE COJAEp)KaHHUS OOYy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BIAJCIONIEro He
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO MOJIYYEHHUS 3HAHUU M NPHUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAKTUYECKHX 3a/1ay.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaYeHHE NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanrtanus 0O0y4aromMXcsl K yCJIOBUSIM JTUHAMHYHO Pa3BUBAOILIEIOCS MHpA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY HPUHATHIO TPAMOTHBIX
pelIeHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C BEIIECTBAMU M MX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHILINI), WMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [UIsl Pa3IU4HbIX BHJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOAMMBIX [JIs MPUOOPETEHUsl OIbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XHUMHUYECKHX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE ITO3HABATEJIBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEM 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HaHUS 110 XMMHU B COOTBETCTBUH C )KM3HEHHBIMHU MTOTPEOHOCTSIMU, UCIIOJIb30BATh
COBpEeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUs;

(dbopMupOBaHUE U pa3BUTHE Y OOYUAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUSI, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, NpU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOoOJIeM
pPalMOHANBHOTO MPUPOIONOIH30BAHUS, TONOJHEHUS HEPIeTUUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[I0POBBIO, a TakKe NPUOOPETEHUS OIbITa
WCIIOJIBb30BaHUs TOJYYEHHBIX 3HAHUW JUIsI MPUHSTUS TPAMOTHBIX PEUICHUN B
CUTYaLUSIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.
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B yuebnom mmaHe cpemHero oOmiero oOpa3oBaHWsA Y4YEOHBI MpPEaMET
«XuMHus», U3ydaeMblii Ha 0a30BOM ypOBHE, SIBIISETCS 00S3aTENbHBIM YYCOHBIM
IPEIMETOM.

OO1ee 9rco 4acoB, OTBEAEHHBIX /IS U3YYCHHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero obmero oopaszoBanusi, cocrabisieT 136 dacos: B 10 kiacce — 2 vaca (2
yac B HeJento), B 11 kimacce — 68 yaca (2 yac B Hefienio).
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COAEPXKXAHUE OBYUYEHUA
10 KITIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCcKON XUMHUU: €€ BO3HUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. Bytieposa, e€ ocHOBHbIE 100KeHUsA. CTPYKTypHbIE (DOPMYIIBI
OpPraHWYECKUX BeIeCTB. [l'omonorusa, wu3omepus. XHUMHUYECKas CBI3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OPraHMYECKUX COCOUHEHUN (CUCTEMaTUYecKas) W TpPUBUAIbHBIE HAa3BAHMS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEIIECTB W HMX IPEBPAILCHUN:
O3HAKOMJIEHHME C O00pa3aMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB 10 IPEBPALLICHUIO OPraHUYECKUX BEILIECTB
IIpY HarpeBaHuu (IUIaBJICHUE, OOYTIMBAHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHW psAA. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAaHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBa
(peakuu 3amMelieHus] U TOPEHUs), HAxXOXKIEHUE B TMPUPOJE, IOIYyYEHUE H
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTHUYECKUN psl. DTUIIEH U MPOIUIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwiOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TNpeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XUMUYECKHE CBOMCTBA (pEakiMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATALINH,
TOpPEHHUs] ), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOIyYEHUE U MpPUMEHEeHue. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  XuMmuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYyeHue U npumereHue. TOKCUYHOCTD
apeHOB. ['eHeTmyeckas CBI3b MEXAY YIVIEBOAOPOAAMH, TPUHAMICKAIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpupoaHble MCTOYHUKHK YII€BOAOPOAOB. lIpupoaHbiii ra3 u mONyTHBIE
HedTaapie Ta3pl. Hedth u e€ mpoucxoxnenune. CrocoObl mepepadoTKu HEPTH:
MEpPEroHKa, KPEKUHI (TePMUUYECKUM, KaTaaUTHYECKHil), nuponu3. [IpomykTsl
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nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIIIEHHOCTH U B ObITy. KameHnnbrit
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIIEpUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HX IPEBpALICHUIL:
O3HaKOMJIEHHME C o00pa3lamMu IUIacTMacc, KaydyKOB M pE3UHBI, KOJUIEKIUH
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJlOr€HONPOU3BO/IHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHNUE ITHIIEHA
Y U3Y4YECHHE €T0 CBOMCTB.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB HIIM POAYKTOB PEAKIIUH).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHUMUYECKHME CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OpraHu3sM yenoBeka. [ [pumenenue rauueprsa U 3TUIIEHTJIMKOJIS.

deHoN: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue enoua.

Anpaerunpl U kemouvl. DoOpMaNbIAETHl, AalETAIBIETHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIECHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbHHas W
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PrU3MUecKhe W XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIMsl 3TepU(pUKaLUK), TOJIy4eHUEe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KaK MPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBUE.

CrnoxHble 3(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [uaponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYrneBonpl: coctaB, KiaccuUKalUs ~ yrieBoAoB  (MOHO-, JHU- U
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKUEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
rugpokcugoM menu(ll), okuciaeHne amMmmMHauyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHeie noauMepbl. CTpoeHue Kpaxmaia U
HeuroNo3bl.  PU3MYECKME W XHMHYECKHE CBOMCTBAa Kpaxmaja (THAPOJIH3,
KAueCTBEHHAs PEAKIUS C HOJIOM).
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DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
MpOBE/ICHHE, HAONIOJCHHE U ONHMCAHHE JEMOHCTPAI[MOHHBIX OMBITOB: TOpPEHHUE
CIIUPTOB, KauYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcuzmoM Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmemau(ll), BzammomeicTBHEe Kpaxmanga C HOJOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMH IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcozeprKanue OpraHuIecKue COCTUHCHMUS.

AMHMHOKHCIIOTHI KaKk aM(pOTEpHBIE OpTaHWUYECKHE COeAuHEHUS. DU3uIecKue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak NpUpOJHBIE BBICOKOMOJICKYJISIpHBIE coenauHeHus. [lepBuuHasi,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeikoB. XHMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, ICHATYpALHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W HUX IMPEBpaICHUI:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpals OEIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIINHA OSITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATHS XUMHW BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3AIUN, CPEAHSIS MOJICKYIIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MTOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX IPEBPAILICHUIA:
O3HAKOMJIEHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSITHH, SBISIONIUXCS CUCTEMHBIMHU IS OTIACITHHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1mme ecTeCTBEHHO-HAYYHBIC ITOHATHUS: SBJICHUE, HAYIHBIA (DaKT, THIIOTE3a,
3aKOH, TE€OPHs, aHAJU3, CUHTE3, KjIacCUu(UKaIius, MepUuoAUIHOCTh, HAOIIOJEHUE,
U3MEpCHHE, PKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: wMaTepus, OdHEpPrus, Macca, aToM, OJJIGKTPOH, MOJICKYyJa,
DPHEPreTUYECKUA YypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3NUCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OMOJOTUYECKH aKTHBHBIC BellecTBa (O€IKH, YIJIEBOIBI, KHUPHI,
bepMeHTHI).
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['eorpadusi: MuHEpaABI, TOPHBIE TOPOJIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLIIMBO,
pECypCHL.

TexHOJorus: IMHUILIEBbIE MPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO IUTAHU,
MOIOLIME CPELICTBA, JIEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaTsl, MaTepUalIbl U3
VCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DINEKTPOHHAS KOH(UTYpAIUs AaTOMOB.

[Iepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J. 1. MenaeneeBa. CBsi3b MEPUOINYECKOTO 3aKOoHA U [leproanyecKkoil CHCTEMBI
xuMuueckux aneMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEpUOJaM.
3Ha4YeHUe NMEPUOANYECKOr0 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBsI3b. BHABI XMMHYECKON CBS3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHelil). Bogopoanas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATETHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. UMbl KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[TonsTne o nucnepcHbIXx cucteMax. VICTMHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10151 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKUX BelIEeCTB. [‘eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3IMYHBIM KJIaccaM.

Xumuyeckas  peakiusa.  Knaccudukarmuss  XUMHYECKUX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XHMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPAHECHUS U MPEBPAILICHUS SHEPTUM TPU XUMUUYECKUX PEAKILIMSX.

CKOpOCTh peakiiu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHUYECKOE paBHOBecHE. DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [Hlaremnse.

DnekTposauTuueckas nuccounanus. CuiabHbIe U cliadblie AIeKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAJIbHAs, IIEJIIOYHAS.

OKUCINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.
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OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBPalllCHUN:
neMoHcTpanus Tabiui «Ilepuoguyeckas cucrema XxuMuueckux sjaementos 1. U.
MeHneneeBay, M3ydeHHE MoOJieNIed KPUCTAUIMYECKUX PENIETOK, HaOtoJACHUuEe U
OMHCaHUEe JIEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCHIA
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPEIbl paCTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpA, pEaKIMd HOHHOTO OOMeHa),
MIPOBEJICHNUE TTPAKTUUECKON paboThl «BiusHue pa3IuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXHMHUYECKHAE PACUEThl, PACUEThl C HCIOJB30BAHUEM ITOHATHUS «MACCOBas
JTOJISI BELIECTBAY.

Heoprannyeckasi xumust

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoil  cucteme
xummudeckux anemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHUSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuUMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dbochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEUHECHUMN.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue guiznueckue cBoiicTBa MeTayioB. CIulaBbl METAJUIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATIPSKEHUN METaJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allFOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCIMHEHUH.

OO6mue cnocoObl monmydeHus: MetauioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 0O0pa3IOB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJEHWEe U OIKUCAHUE JIEMOHCTPAI[MOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOpaAMU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuéTHrble 3amaun.

PacuéTtel macchl BemiecTBa WM O0OBbEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xuMum B 0OeCIEUeHHH 3KOJIOTHYSCKOM, SHEPreTHYSCKOW U IHIICBOM
0€30macHOCTH, Pa3BUTHH MeAWIHUHBL [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.
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[IpencraBiaenuss 00 OOMMX HAYYHBIX IPUHLUINAX [TPOMBIIIJIEHHOTO
IIOJIYYCHUS BaXKHEHIINX BEILIECTB.

YenoBek B MHpE BEIIECTB M MATEpUAIOB: BA)KHEUIINE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKLIIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MHUHEPAIBbHBIE
yno0peHus.

XAMHSL M 3I0pPOBBE 4YEJIOBEKA: IIPaBUJIAa HCIIOJIB30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia O0E30MaCHOTO MCIIOJIb30BAaHUS MPENapaToOB OBITOBOM XUMUHU
B [IOBCETHEBHOU KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzamust  MeXOpeaIMETHBIX  CBsi3ed Mpu  M3ydeHUH  oOmeil u
HEOpraHW4YecKor XUMHUM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIOIb30BAaHUE KaK
OOlIMX €CTECTBEHHO-HAYYHBIX MOHSITHUH, TaK W TMOHATUW, SBISIOLIUXCS
CUCTEMHBIMHU JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBIICHHUE.

dusrka: MaTepHsi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PAJIHOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3MUECKUE BEIUYUHBI U €IUHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, O3KOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIIMBO,
peCypCHI.

TexHonorusa: XUMHYEcKasi MPOMBILIIEHHOCTb, METAJLIYprus, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, ITHILEBAS
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETUYECKHUX IpenapaToB, NPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs IPOMBILIIEHHOCTh, HAHOTEXHOJIOTHH.

= Onepatop 340 000 "KomnaHus "Tensop”,
OOKYMEHT NOANUCAH 3/IEKTPOHHOM NOANUCBIO
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Imero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeAMETHbIM). HayyHo-MeTOoIu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBEeTCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOIAOM B CTPYKTYpE
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS IpEeIMETa «XHMHsS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHHE OOYYaIOIUMUCST POCCUHUCKONW TPAKIAHCKOW HUIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIMYMe MOTUBALMU K 00Yy4EHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIEHUN JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH )KU3HEHHBIE MJIaHBbI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MpeaMeTa «XHMHS» JOCTHTarOTCS B
eIMHCTBE Y4YeOHOM M BOCHUTATEIbHOW NEATEIBHOCTH B COOTBETCTBHM C
I'YMaHHCTHYECKUMH, COLIMOKYIBTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U HJeaJlaMHd POCCHICKOro Tpa)<IaHCKOro OOIIEeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMu U  TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIO3HAaHUS, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaxkaroT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEILHOM M TNPAKTUYECKON JAESTEIbHOCTU
oOy4JaronMxcs Mo peaju3aluy MPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIE B
4acTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U [IPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAEATENBHOCTH TNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENBHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAaMEPEHHs, JIOTUKY U

aprMeHTLI APYIrux 1mpu aHaJINn3¢ Pa3JINYHbIX BUJI0B IIC6HOI7I ,H“eﬂTeHBHOCTI/I;
NORYMEHT NOZMMCAH 3NEKTPOHHON NOANUCHIO Onepatop 340 GO0 Komnanua Tewop, —‘ - -
nucb
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2) IaTPHMOTHYECKOr0 BOCIIUTAHUS .

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUYECKOTO
NPUMEHEHUsI XUMHH, OCO3HAHHUS TOTO, YTO JTOCTHXKEHMS] HAyKd €CTh pe3yjbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUM M MOCIEAYIOLIEM
aHam3e MHPOPMAIMH O MEPEAOBBIX JOCTIKEHUSAX COBPEMEHHOW OTEYeCTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 370poBOro U 0Oe3omacHOro oOpasza KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBWJI 0e30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHIMWBHAYAJIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO NMpodeccuil pa3nuyHoro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
oTpeOHOCTEH O0IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA
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HKOJIOTUYECKU 1I€TIECOO0OPA3HOTO OTHOILICHHUS K MPUPOJIE, KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUS TJIO0AJBHOIO XapakTepa 3KOJOTMYECKUX NpoOJieM, BIHSIHUA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJAHON U COLIMAIIBHOM CPEIbI;

OCO3HaHUSl HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHS JEHUCTBHUM, NPHUHOCAIIMX Bpel  OKPYKaIOIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HaIlpaBJIEHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILLIECTBEHHON MPAKTHKY;

NOHMMaHHA cCHeUu(UKH XUMUU KaK HayKd, OCO3HaHMA €€ polu B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIEHUU MpOOJIEM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOM
UMBUJIM3ALMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BaXXHOW pOJIM B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJbTYpbl, pEHIEHUHU II100aJbHBIX MpoOeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHHsA CYIIHOCTH METOJOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJTlydyaeMble 3HAHUA Ui aHAIM3a U OOBSICHEHMs! SBJIICHUH OKPY’KaoILEero MUpa u
IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKJIIOUEHHUS Ha
OCHOBE HAayuyHbIX (DaKTOB U MMEIOIIUXCS JAHHBIX C LEJIbI0 MOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTM U CHOCOOHOCTM K  HEMPEpPhIBHOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B paziu4HbIX chepax mpodeccruoHaIbHOMI
NEeATEIbHOCTH.

MyHuuMnanbHoe GloaXKeTHoe o6Lleo6paszoBaTenbHoe yupexaeHue 31.08.2026 10.30 (MSK) Mpocrtas nog
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa

= Onepatop 340 000 "KomnaHus "Tensop”, .
OOKYMEHT NOAMUCAH 3N1EKTPOHHOWU NOAMUCLIO
nucob
r. Mowkap-Onbl” [upektop: AHTponos Opuii iMuTpresny [DelicTBuTenbHa: ¢ 15.05.2026 po 14.08.2027




METANIPEAMETHBIE PE3YJIBTATBI

MeramnpeamMeTHbIe pe3yIbTaThl OCBOSHHS YU4EOHOTO IMpenMeTa «XUMUs» Ha
YPOBHE CpeaHero o0I11ero 00pa3oBaHus BKIIOUYAIOT:

3HaYyuMble A1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpaKaoIIne
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHenu(uKy METONOB TIO3HAHHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHs, SIBICHHUE,
IPOIIECC, CHCTeMa, HAyYHBIA (DAaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHs, NCCIIeI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCaJbHbIe y4eOHBbIC NEHCTBUs (ITO3HABATEIIbHBIC, KOMMYHUKATHBHEIC,

peryJISTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUYCOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBaanenue YHUBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMH
NEUCTBUSMM:

1) 6a30Bble JIOrHYecKue AeMCTBHUSA:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEeAesATh LENM JEITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUH M YCTAHABIMBATH HUX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS JJII OOBSICHEHUs] OTIAEIbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU IJs KiIacCUPUKAIMKU BEHIECTB U
XAMUYECKUX PEAKIINIM;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TMpU PEHIeHWH Y4eOHBIX TMO3HABATEIBHBIX W MPAKTHUUYECKUX 3ajiad,
MPUMEHSTh Ha3BaHHBIE MOJIEIbHBIC MPEICTABICHUS JJISl BBISIBIICHHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a30Bble HCCAENOBATEIALCKHE TEHCTBUIL . 000 wommmmn ersos

[OKYMEHT NOAMUCAH 3/IEKTPOHHOW MOANMUCHIO :
MyHuuMnanbHoe 6loaXKeTHoe ob6Lleobpa3oBaTenbHoe yupexaeHue 31.08.2026 10.30 (MSK) Mpocras nognuck

"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
r. Mowkap-Onbl” [upektop: AHTponos Opuii iMuTpresny [DelicTBuTenbHa: ¢ 15.05.2026 po 14.08.2027




BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKUX
peakuuit;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJ€Th HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U  IPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOATh 32 XOIOM
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (opMyIHMpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3yIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

OpuUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENBLCKOW W MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3a/lay, NPUMEHEHHUIO pPa3TuYHbIX
METO/IOB IMO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpMauu (HaAy4yHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmu3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (opM
MIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEMPOTHUBOPEUUBOCTH;

dbopMyIupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
orbope wHpOpMANMK, HEOOXOAMMOW [UIsi BBIMOJHEHWS YYEOHBIX 3am1ad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHH U PA3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  TPEACTABICHHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uHGOpMAIMell: TPUMEHSATh MEXIpeaMeTHbie ((pusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIONIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMMU:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaE€MOM TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEl pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIbHO MITM COBMECTHO CO CBEPCTHHKAMHU TP BHIMOJIHCHUN
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTHUECKONH paboOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaqn3alud y9eOHOTro MpoeKTa U (HOPMyIUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1e 00CYXIeHHS 1 OOMEHa MHEHUSMH.
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OByajieHUe YHHBEPCAJIbLHBIMH PEryJISTUBHBIMU AeHCTBUSMM:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO I10O3HABATEIBHYIO
NeSATEIbHOCTh, Ompenessis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMbplii aJfOpUTM JCUCTBUN TpHU
BBINIOJIHEHUU YYEOHBIX U HUCCJENO0BATENbCKUX 3ajad, BbIOMpaTh Hambosee
b deKTUBHBIN Ccroco0 MX pemieHuss ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HAa OCHOBE CaAMOAHAIM3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

C()OPMUPOBAHHOCTh  MPEACTABIEHUH O XUMHUYECKOW  COCTaBIISAIOILEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUHM B IIO3HAHWUU SIBICHHM
Opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS U  KyJIbTYphl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JJIsl pelIeHUs] IPAKTUYECKUX 33124
U 9KOJOTM4E€CKHM 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3[I0POBBIO M MPUPOAHOMN
cpexne;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHYECKHI DJIEMEHT, aTOM, DJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHyTass U COKpall€HHAs), MOJIb, MOJISIpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOIHbI CcKeneT, (yHKIHOHANbHAs TIpymna,
pajuKai, U30Mepus, U30MEPbl, TOMOJIOTHUECKUI P, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COEAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpUsl CTPOEHUS
opranudeckux Bemects A. M. byTiiepoBa, 3aKOH COXpPaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYUHHOCTM M CUCTEMHOCTH XHUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0e30MacHOM HCIIOJIb30BAHUM BAXXHEHUIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOMN ACSTEIbHOCTH YEJIOBEKa;

c(OpPMHPOBAHHOCTh YMEHUW BBISBIISATh XapaKTEpHbIE MPU3HAKU TOHSTHI,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COSMHEHMUI;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMynl OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XMMHUYECKUX pEaKLuH,
U3rOTaBIMBAaTh MOJEIHM MOJIEKYJ] OpPraHMYECKUX BELIECTB ISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;
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c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yYEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpeACIIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPKaIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COCAMHEHUS), JlaBaTh WM Ha3BaHUS II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAsT KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XHUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);

chOPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJIOKCHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
buznUecKkue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTaBUTENCH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TJIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUU C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJOPOTHOTO
Chlpbsi (HE(Th, NTPUPOAHBIA Ta3, Yroyb), CHOCOOBI HMX MEpepadOTKH U
MPaKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakinuu MO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO W3 HCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJCTh CHCTEMOM 3HAaHUM 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHU, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IOl U J1IabOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXKe IpaBUiia OOpAIICHUS C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBHITIOJHATh XUMHUYECKHMA
AKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB IPU HATPEBAHUU, TIOJTYUEHUE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAYECTBEHHbIC PEAKIMUU OPraHUuYECKHX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
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COOTBETCTBUHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpameHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEJCTABISATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  MpaBWja  JKOJOTHYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHMSI CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIlIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUS HX BPEIHOIO BO3JACHCTBHS HA OpPraHuU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OTpaHUYCHHBIMH BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUI;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins ns 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUS» OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJA XHMHUHU B TO3HAHWMU SIBJICHUMN
npuponbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWM, KOTOpass  BKIIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJIAPHBIA 0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAsS, METATMYECKasi, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTUYECKAST JTUCCOLMALMNSA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM peakiuv, XMMHYECKOE€ DPaBHOBECHUE); TEOPHMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3bIK XUMUH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKToJIOrHuecKue CBEJICHUS O CBOI/ICTBaX
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COCTAaBE, MOJIyYEHUH U 0€30I1aCHOM HMCHOJb30BAHUH BAKHEUIINX HEOPTraHUYECKHUX
BELIECTB B OBITY M IPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEPHbIE IMPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAaK, rameéHas
U3BECTh, HETAIEHAs U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENSITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBsA3M (KOBaJ€HTHAsl, MOHHAS, METAJUINYECKAasi, BOJOPOHAsA) B COCIMHEHUAX, THUII
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAasl, METAJUIMYECKAs), XapakTep cpelbl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IIPUHAIEKHOCTb
HEOPraHWYECKUX BEILIECTB IO HX COCTaBY K OIpPEAEIEHHOMY Kiaccy/Tpymie
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCU/bl, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PacCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa /1.
N. MenaeneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTeMsl
xumudeckux snemenToB JI. M. MenneneeBa, WCIONb3ysd MHOHATHA «S-, P-, O-
AJIEKTPOHHBIE opouTtanm, «3HEpPreTUYECKue YPOBHI, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUI
110 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEUIECTB, TEILUIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYacTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUid pa3IUuHbIX
TUIIOB, TIOJTHBIE M COKpPALIEHHBIC YPaBHEHUs PEAKIMil HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLMU UAYT 10 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
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ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3IuYHbIX (PAKTOPOB; XapaKTEep CMEIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAMAX WU
HKOJIOTHYECKUX MPOOIeMaxX XHMHUYIECKOTO TIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEaKIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIO/IaTh MpaBUiIa MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHus C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO JT1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUHN IUJIAHUPOBATh M BBHIMIOJHATH XUMHUYECKUI
AKCTIEPUMEHT (pa3sioKEHUE MEePOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaauzaTopa,
OTpENIeJICHUEe Cpelbl PAacCTBOPOB BEIIECTB € IOMOIIBI YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peaknuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyib(par-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
temam «Metaiub» U «HeMetaiib»y) B COOTBETCTBHM C MMPAaBHIAMU TEXHHKHU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUU KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, THTepHET U IpyTux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  TpaBUJia  IKOJOTHYECKHU
11e71eco00pa3HOro TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX
COXpPAHEHMSI CBOETO 3/I0POBBbS M OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMaCHOCTh BO3JEHUCTBHS HA )KUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs
cvbeicnt mokazarens [IJIK, mosSCHATP Ha mTpuMepax CHocOObl yMEHBIICHUS W
MpEAOTBPAIEHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;
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JUIsT 0OYyJaronuxcsi ¢ OTPAHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.

= Onepatop 30 000 "Komnanus "TeHsop',
JAOKYMEHT NOANUCAH 3NEKTPOHHOWU NOAMNUCHIO
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
(undposbie)
n/m | TeMIporpaMmbl Bcero Kontpoubabiepadorsl | [IpakTnuecknepadoThl
o0pa3oBaTe/bHbIEPeCypPChl
Pa3nen 1.Teoperuyeckue 0CHOBbI OPraHN4ecKOi XUMHUH
[TpenmMeT opraHu4ecKo XUMUH.
1.1 Teopust cTpOCHUST OPraHUIECKUX 4
coenuHeHuit A. M. bytneposa
Hroronopazneny 4
Pa3znen 2.YriaeBoaopoanbl
51 [IpenenbHBIEYTIEBOIOPOABI — 7
' AIIKAHBI
59 HenpenenbHble yriaeBogopobl: 7 1
' AJKEHBI, alIKa/INEHBI, ATKUHBI
2.3 ApOMaTH4eCKUEYTIIEBOAOPOIBI 4
IIpupoaHbie HICTOYHUKH
2.4 PHPOA 8 1
YIJI€BOIOPOOB U UX MepepadoTKa
Hroromnopasznery 26
Pa3nen 3.KuciiopoacoaepxanueopranuyecKkuecoeMHeHus
3.1 Cruptel. denon 7
Anpaeruasl. KapOboHOBBIE
3.2 ACTHARY 2D 7 1 1
KUCT0ThI. ClI0KHBIE 3PUPBI
3.3 YrieBomsl 12 1

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO

Onepatop 3[10 000 "Komnanus "TeHsop”
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Hroromnopazaeny 26

Pa3znen 4.A30Tc011epmamneopraﬂnqecmdecoeum{e}mﬂ

4.1 AwmuHBL. AMUHOKACIOTEL. beiku 7

Hroromnopazaeny 7

Pa3nen S.BeicokoMoOJIeKy I pHbIECOeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 5

Hroronopazneny 5

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 08 3

= Onepatop 340 000 "KomnaHus "Tensop’,
JAOKYMEHT NOANUCAH 3NEKTPOHHOWU NOANUCHIO
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11 KJIACC

KosnyecTBouyacon DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U R ——
n/n TEMIIPOrpaMMbI Bcero Kountpoabnbiepaborsl  IIpakTnueckuepadorsl
o0pa3oBaTe/bHbBIEPECyPCHI
Pa3zgen 1.TeopeTnyecKMeoOCHOBLIXMMHUM
CrpoeHue aTOMOB.
[lepuonnueckuii 3aKoH 1
1.1 [Tepuoanueckas cucrema 8
XAMUYECKUX deMeHToB /1. 1.
Menneneesa
12 CrpoeHnueseniecTna. 7
' MHuoroo6pa3ueBeniecTs
1.3 XUMUYecKuepeakuu 19 2 1
Hroronopazneny 34
Pa3nen 2.HeoprannueckassxumMusi
2.1 Meranbl 12
2.2 Hemeramnbl 10
53 CBs13b HEOPraHUYECKUX U 7 1
OpTraHUYECKUX BEIIECTB
Hroronopazneny 29
Paznea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 5
Hroronopazneny 5
OBUIEE KOJIMYECTBO YACOB I10 68 5 3
[TPOI'PAMME

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO

Onepatop 3[10 000 “Komnanna TeH30p’,
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosanyecrBoyacos
Haraun3y JIeKTPOHHBbIeNU(PPOBHIEOOPA30OB
n  Temaypoxa Be KoHTpoJbHBI IIpakTHYecku
YeHHUs aTeJIbHbIepeCcypChl

/ ero  epaboThI epaboThI
n

[Ipeamer opranu4ecko XUMHH, €€

BO3HHUKHOBEHHUE, Pa3BUTHE U 1

3Ha4YeHUe

[IpencraBnenue o knaccuukanum

OpPraHMYECKUX BEIIECTB.

Homenkiatypa (cucremaruueckas) u 1

TPUBHUAJIbHBIE HA3BAHUS

OpPraHUYECKUX BEILECTB

CocrosiHue HJIEKTPOHOB B aTOME.

DneKTpOoHHas IPUPOJIa XUMUYECKUX 1

CBA3EH B OPraHUYECKUX

COETUHEHMUSIX.

Teopus cTpoeHHst OpraHUYEeCKUX

coequHenunit A. M. Byrneposa, eé 1

OCHOBHBIE MTOJIOXKEHUS

ATKaHBI: COCTaB U CTPOEHUE, 1

TOMOJIOTMUYECKUH PsiJL

I'omonorus, nzomepus n 1

HOMEHKJIATypa aJIKaHOB

Mertan u 3TaH — npocTenme 1

= Onepatop 340 000 "KomnaHus "Tensop’,
JAOKYMEHT NOANUCAH 3NEKTPOHHOWU NOANUCHIO
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NpeACTAaBUTCIIN AJIKAHOB

8 [TonyyeHnue u NprUMEHEHUECATKAHOB.
Pemienue 3ama4 Ha BEIBOJ,

9 MOJICKYJIIPHOH (hOPMYJIBI
YTJIEBOJIOPOIOB.

10 KonrponsHas pabora o reme
«ATKaHBI

1 AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBA

12 OTUJIEH U IPOINUIIEH — MPOCTEeHIINE
MPEACTABUTEH AIKEHOB
[IpaxTuueckas padora Ne 1.

13 «IlonydeHnue 3TUICHA U U3YUYCHHE
€ro CBOMCTB»
Ankanuensl. byranuen-1,3 u

14 MetunoyraaueH-1,3. Ionyyenue
CUHTETHUYECKOTO KaydyKa ¥ PEe3UHBI
AJIKUHBI: COCTaB M OCOOCHHOCTH

15 CTPOEHHSI, TOMOJIOTHUECKUIA PSiI.
Anetunien —
MIPOCTEUIINUIIPECTABUTEIBATKIHOB

16 Brruncnenus mo ypaBHEHHUIO
XUMHYECKON peaKinu

17 PemenunepacueTHpixzamnayu

18 ApeHbl: 0EH30J1 U TOTYOII.
TokcuuHOCTH apeHOB

19 CaoiicTBa 0€H30J1a U €r0 TOMOJIOTOB.

20 Pemenue 3amau Ha onpeneneHue

[OKYMEHT MOAMUCAH 3/IEKTPOHHON NOANUCHIO

o 3710 000-"K T u
PaTop-94 & A IeH30PT

MyHuumvnanbHoe 6l0KeTHoe o6l eobpazoBaTenbHoe yupexaeHme 31.08.2026 10.30 (MSK) Mpocraa noanuce
"CpefHAn o6leobpazoBaTenbHan WKona N221 c. CeMeHoBKa
r. Vowkap-Onbl” Jupektop: AHTponos I0puii Amutpriesny

HeiictButenbHa: ¢ 15.05.2026 go 14.08.2027




MacCcOBOM WM 00BEMHOM 101
BBIX0J1a MPOYKTa PEAKIIUU OT
TEOPETHYECCKH BO3MOKHOTO.

21

T'eneTnueckas cBsI3b
YIJIEBOAOPOJOB, TPUHAIEKAIIUX K
pa3IMYHBIM KJIaccam

22

23

24

25

[TpuponHbIE HCTOYHUKU
YIJIEBOAOPOJOB: MPUPOIAHBIN a3 U
MIOITYTHBIE HEQTSHBIE ra3bl, HeYTH U
IIPOJYKTHI €€ epepadoTKu

[TpuponHbIE HCTOYHUKU
YTJIEBOJJOPO/IOB: MIPUPOAHBIN Ta3 U
MIOITYTHBIC HEQTSHBIE ra3bl, HeYTH U
MPOJYKTHI €€ nepepadoTKu
I'eHeTHuecKue CBI3M MEXIY
apOMaTUYEeCKUMU YIJIEBOJIOPOIaMH
U IPYTUMH KJI1accaMu
YTJIEBOJIOPOIOB

Pemienue 3a1a4 Mo XMMUYECKOMY
YPaBHEHHIO

26

KontponbHas paboTta mo pazaery
«YTII€BOIOPOABD)

27

28

IIpenenpHbIE OTHOATOMHBIE CITUPTBHI:
METaHOJ U 3TaHOJ.
Bonopoanasicsaizb

ITonydeHune u cBOWCTBa PEIENbHBIX
OJIHOATOMHBIX CIIUPTOB.
[IpuMeHeHue cIiupTOB.

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO
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duznosiornueckoe IeUcTBUE
CIIUPTOB

29

30

31

MHOroaroMHsbI€ CIIMPTHI:
STUJICHIJIMKOJIb U TIIMLEPUH

@DeHOo: CTPOCHUE MOJIEKYJIbI,
¢bu3znyecKkrue 1 XuMHUYeCcKHe
CBOICTBa, MPUMEHEHUE

I'enetnueckue cBS3U MEXKIY
cnupramu, GeHoIaMH U JPYTUMU
KJIaCCaMH OPTaHUYECKHX
COCTUHEHUN

32

Pemenue 3amad 1Mo XUMHYSCKUM
YPaBHEHUSM IPH YCIIOBUU, YTO OJHO
W3 pearupyrolux BEIEeCTB JaHO B
H30BITKE

N

33

Anpaerunpl: GopManbaeTu u
aneTanpaerua. AeTod

34

35

CBoiicTBa "
MIPUMECHECHHUEAITICTHIOB.
I'enetnueckas cBsI3b KAPOOHUIBHBIX

COE€IUHEHMH C APYIruMH KjiacCaMu
OpraHU4YCCKUX CO€OUHEHUI

36

OIHOOCHOBHEBIE TIPEIETHHBIE
KapOOHOBBIE KHCIOTHI: MypaBbUHAS
U yKCyCHasi

37

CoiicTBa, MoIy4YeHHE U
pUMEHEHHE KapOOHOBBIX KUCIIOT

38

CTeapI/IHOBaSI 1 OJICMHOBAas KHCJIOTHI,

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO

Onepatop 310 000 "KomnaHus "Tensop”
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KaK MpeaACTaBUTCIIA BbBICIINX
Kap6OHOBBIX KHCJIOT

39

40

41

42

[TpakTuyeckas pabora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCJIOTBD»

[IpakTrueckas padota «Pemenne
AKCIIEPUMEHTANBHBIX 337a4 Ha
pacro3HaBaHUE OPraHUYECKUX
BEILIECTBY.

KontponbHas pabora o reme
Cruptsl , peHosbl, KapOOHOBBIE
KHUCJIOTBI

Mp11a KaK COJIX BBICHIMX

KapOOHOBBIX KUCJIOT, UX MOIOIIIEE
JICHCTBUE

43

CrnoxHble 3(Upbl KaK IPOU3BOIHbBIE
KapOOHOBBIX KUCIOT.
I'uaponuzcnoxHbIX3(hUpPOB

44

45

46

Kupsl: rusiponn3, npuMeHEeHuE,
Ouo0ruYecKas pojb )KUPOB
VYTrneBojbl: cocTaB, KiaccuPUKaIus.
Baxwneliue npencraBuTenu:
TIII0K03a, PpyKTO3a, caxapo3a
XUMHUYECKUE CBOWCTBA, MTOTYyUYECHHUE
Y IPUMEHEHHUE TITIOKO3BI.

47
48

Caxapo3sa. Haxoxaenue B mpupoe,

Kpaxmai - npupoassiiinoaumep

[EEY

49

Lenmronoza

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO
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50

51

52

[IpakTryeckas padora «Pemenue
9KCIIEPUMEHTAJIbHBIX U PACUETHBIX
3a/1a4 Ha IIOJy4YEHHUE U
pacrno3HaBaHUE OPraHUYEeCKUX
BELIECTB.

KonTponpHas pabota mo pazueny
«Kucnopozacoxnepxarniue
OpPTraHUYECKUE COCTUHEHHUSI/
Bcepoccuiickas npoBepouHas
paborta

OOm1ast xapaKTepUCTHKA
a30TCOICPIKAIINX OPTaHUYECKHUX
coenuHeHui / Beepoccuiickas
MpoBepoyHas pabora

53

54

55

56

S7

AMWHBI: METHJIAMUH W aHUJINH

AMUHOKHUCIIOTHI Kak aM(OTepHbIE
OpraHMYECKUEe COCTUHEHUS, UX
ouosiornyeckoe 3HaueHue. Ilentuan.
benkukaknpupoHbIEBBICOKOMOJIEKY
JISIPHBICCOCTUHCHHUS

['enernueckas cBsA3b MEKIY
AMHUHOKHCIIOTAMHU U }Ipyl"I/IMI/I
KJIacCaMU OPTaHUYECKHUX
COETUHEHU.

benku kak npupoIHbIe
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS
CsoiicTBa 6enkoB. [IpeBpaiienus
OENKOB B OpraHu3Me. Y CIIeXH B
W3YYEHUH U CUHTE3€ OEJIKOB.

AOKYMEHT NOANUCAH 3NIEKTPOHHOU NOANMUCBIO
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[TonsaTne 06 a30TCOAEPIKAIINX

58 TETEPOIUKIMYECKUX COSAMHEHUSX. 1
HykenHOBBICKHUCTIOTHI.

59  Xwuwmws 1 310pOBbEUCIIOBEKA. 1
60 OCHOBHBIE TOHATHUS XUMUH 1
BBICOKOMOJICKYJIIPHBIX COSUHEHUIN

OCHOBHBIE METO/IbI CHHTE3a
61 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
[TnacTMacchel, KayqykH, BOJTOKHA
[TonuaTHUIIEH U MOJUIIPONUIIEH.
62 = KoHIeHCalMOHHBIE TOIMMEPHI. 2
IlenonnacTsl.
OBILIEE KOJIMYECTBO HACOB I10 68 3

[NPOTPAMME

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO
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11 KJIACC

Ne

n/
n

Temaypoxka

KoanuecTtBo4acoB

Bce  KonTpoJbHbIEp
ro a00ThbI

padoThI

IIpakTHyeckue

Harauzyu
eHUA

JJeKTpOHHBbIeNU(PPOBBICOOpPa3OBaTE
JIbHbIepecypchl

[ToBTOpEHMENPONIEHHOTO
B 10 kyacce.
XUMHUYECKUN 3TIEMEHT.
ATOM. DneKkTpoHHas
KOH(UTYypalys aToMOB

3aKOH COXpaHEHHUS MaCChl
Y HEPTruH B XUMHU

[Iepnonnueckuil 3aK0H U
[Iepnonnueckas cucrema
XUMHUYECKUX dJIeMEHTOR /1.
H. MenneneeBa, ux cBs3b C
COBPEMEHHOU TeOpUEN
CTPOEHUS AaTOMOB

Pacnpenenenune
AJIEKTPOHOB B aTOMax
OO0JIBIINX MEPHOJIOB

ITonoxenue B IICXD
BOJIOpO/a, TAHTAHOHUJIOB,
AKTUHOUI0OB I/ICKyCCTBeHHO
HOJ'Iy‘-IeHHI)IX 3JICMCHTOB

BanentHOCTD.
DJIEKTPOOTPULIATETHHOCTb.
CreneHb OKUCICHUS.

Onepatop 310 000 "Komnanus "TeHsop” ————

LORYMEHT MOZMCAH 3/TEKTPOHHOM MO

MACBHO
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BemecrBa MoneKkynsspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOEHUs

10

11

3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB
XAMHUYECKHX DJICMCHTOB U
HUX COEIUHEHUN IO
rpyIIaM U MEePUOIaAM.
3HayeHHUe NEPUOANIECKOTO
3aKOHa U CHCTEMBI
XAMUYECKHX DJICMCHTOB
.. Menneneena B
Pa3BUTUU HAyKU

Crpoenue BeniecTsa.
XHUMHUECKas CBSI3b, €€
BUJIbI; MEXaHU3MBbI
00pa3oBaHMs KOBAaJIECHTHOM
cBs13u. BonopoaHascBszb

CocraBneHue 3IeKTPOHHBIX
(dbopMyI BelIecTs ¢
KOBAJIEHTHOH CBS3BLIO

MeTtannnuecKascBs3b.

12

13

14

[IpocTpancTBEHHOECTPOEH
HEMOJIEKYT
CTpoeHneKkpucTaios.
Kpucrannmueckuepemerku
[IprunHBIMHOTO0Opa3usiBe
LIECTB

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO
MyHuumnanbHoe 6loaKeTHoe obLleoOpazoraTenbHoe yupexaeHne 31.08.2026 10.30 (MSK) Mpocras noanuch
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15

16

17

KonTponbHas padota no
TeMaM «BaxkHeime
XAMUYECKHE TTOHITUSA U
3aKOHBIY, «CTpoeHne
BEIIECTBAY

[TonsTHE O IUCTIEPCHBIX
cucremax. MctuHHbIEe 1
KOJUIOMJIHBIE PAaCTBOPBI.
MaccoBast 10J1s1 BELIECTBaA B
pacTtBope

CriocoOBIBBIpAKEHUSKOHIIE
HTpALHU

18

Pemenne 3aga4d Ha
MPUTOTOBJIEHUE PACTBOPOB
ONPECIICHHOMN
KOHHGHTpaHI/II/I.

19

Knaccudukanus n
HOMEHKJIATypa
HEOPTaHHIECKUX
coeqnHeHni. I eHeTmueckas
CBSI3b HEOPTaHUIECKHIX
BEIIECTB, Pa3IMYHbIX
KJIaCCOB

20

Knaccudukanus
XMMHYECKUX PEAKIUH B
HEOPraHWYECKOU 1
OpraHUYECKON XHUMUHU.
3aKOH COXpaHEHHUS MaCChl
BEILIECTB; 3aKOH

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO
MyHuumvnanbHoe 6l0KeTHoe o6l eobpazoBaTenbHoe yupexaeHme 31.08.2026 10.30 (MSK) Mpocraa noanuce
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COXpaHEHUs U
MIpEeBpaLICHHs SHEPTUU TIPU
XUMHYECKHUX PEaKIIHIX

21

CKopoCTb peakIyH.
OOpartuMsble peakuuu.
XUMHUYECKOE PAaBHOBECUE

22

23

Karamus

XHUMHUYECKOE PaBHOBCCHC U
CIIOCOOBI €ro CMCUICHUA

24

[IpaxTuueckas padora Ne 1.
«BnusHue pa3an4HbIX
(hakTOpOB HA CKOPOCTH
XUMUYECKOH peakum»

25

26

Ypok-0000611eHHe 110 TeMe
«XUMHUYECKHE PEAKLIHI

DneKTpoIuTHYeCKast
mucconnanus. [lonsrue o
BOJIOPOJIHOM IOKa3aTesne
(pH) pactBopa.
PeakmunnonnoroooMena.
['maponuzoprannyeckux u
HEOPTraHNYECKUXBEIIECTB

27

28

PeaKLII/II/II/IOHHOF006MCHa.

I'maponns opraHndeckux u
HEOPraHUYECKUX
COeIUHEHUN

29

XUMHYEeCKHUENCTOUYHUKHUTOK
a.

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO
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30

31

OKHCIUTEIBHO-
BOCCTAHOBHUTEJILHBIE
peaknuu. [lonstre 06 1
AJIEKTPOJIN3E PACILJIAaBOB U
pacTBOPOB coJIeH

Koppo3sus meramios u ee
IIPEyNpPEXICHNE

32

33

KonTponbnas padota no
pazaeny «Teopetnueckue 1
OCHOBBI XUMUN»

MerTaibl, UX MOJIOKEHHE B
[Tepuoauueckoii cucreme
XUMHUYECKUX dJIeMEHTOR /1.
. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB.
Oo6muedr3nuecKkuecBoiuCTB
aMeTaJlIoB

34

35

36

00630p METAITUYECKUX
2JIEMEHTOB A-Tpymi

00630p METAIITMYECKHUX
371€eMEeHTOB B-rpynn

CrnnaBbl METAJIOB.
DNEKTPOXUMHUYECKUN PsiL 1
HanpsHKeHUH MeTaljIoB

37

Crnassl
METaJIJIOB. DJIEKTPOXUMUYE
CKMU psJl HAIIPSKCHUN

METAJlJIOB

AOKYMEHT NOANUCAH 3NIEKTPOHHOU NOANMUCBIO
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38

39

XHUMHUYECKHE CBOMCTBA
BOKHEHIIINX METAJIJIOB
(HaTpwWii, KK, KAJTBIHH, 1
MarHui, aJJlOMAHAN) U UX
COETUHEHUN

XUMHUYECKUE CBOUCTBA

XpoMa, MEJIU ¥ X 1
COETUHEHUN

40

XUMHYECKHE CBOUCTBA
IIMHKA, JKeJie3a U UX 1
COeTMHEHUN

41

42

43

XUMHUYECKHUE CBOUCTBA
JKene3a M ero CoOeIMHEHUN

ITpakTuyeckas paGora Ne 2.
"Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4
mo Teme «MeTaabi»"

KonrtponbHas pabora no
Teme «MeTab»

44

Hemeramisl, X MonI0XKeHHE
B [Iepnoanueckoii cucreme
XUMHYECKHX dJIeMEHTORB /I,
N. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

45

®du3nYecKre CBOMCTBA
HEMETAJUIOB. AJIOTPONIUS
HEMETAIJIOB (Ha mpuMepe

KHCIIOpo/a, cephl, hochopa

AOKYMEHT NOANUCAH 3NIEKTPOHHOU NOANMUCBIO
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U yriepoja)

46

47

48

XUMHYECKHAE CBOMCTBA
raJIore€HOB, CEPhI U UX
COCTMHEHUN

XHUMHYeCKHe CBOMCTBA
azoTta, ¢pocdopa u ux
COETUHEHUN

XHUMHAYECKHE CBOMCTBA
yriaepoaa, KpeMHUS U X
COETUHEHUN

49

BonopoansiecoequnenusiHe
METAJUIOB

50

o1

[IpumeneHne BaXKHEUIIINX
HEMCTAJIJIOB U UX
COE€IUHEHUN

O06o06meHue u
CHCTeMaTH3anus 3HaHU| 110
TeMe «HemeTamib.
Breraucnenus 1o
YpaBHEHHUSM XUMHUYECKUX
peakuuii u
TEPMOXUMHUYECKUE PACUETHI

52

53

ITpakTuyeckast paGora Ne 3.
«Pemenue
IKCIIEPUMEHTAIBHBIX 33724
o teme "Hemeramsr'"»

KonTponpnas pabota mo
TeMaM «MeTaJuibl» U

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO
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«HemeTtamis»

54

55

PemeHHepacqumesaL{a‘{.

Heopranuueckue u
OpraHUYECKHEe KUCIIOTHI.
Heoprannueckue u

OpPraHNn4€CKUC OCHOBAHHA

56

57

58

59

AwmdorepHbie
HEOPraHU4ecKue u

OpraHn4YCCKHUC COCAUHCHUA.

I'eneTnyeckas cBs3b
HCOPraHUYCCKUX U
OpraHN4YCCKHX BCUICCTB

Ponp xumuu B
obecneueHUH
JKOJIOTUYECKOMH,
JHEPreTUYECKON U
MMHIIEBON OE30ITaCHOCTH,
Pa3BUTUU MEAUITUHBI

I'eneTnyeckas cBs3b
OPraHUYECKUX U
HEOPraHUYECKUX
COETUHEHU.

I/ITOFOBaHKOHTpOHBHaHp abo

Ta

60

Pome xuMun B
oOecreyeHnu
9KOJIOTHYECKOM,
SHEPreTUYECKON U
MMHUIIEBOM O€30IIaCHOCTH,

Onepatop 310 000 "Komnauus "Tensop”  ——
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Pa3BUTHUU MEAHUIIHHBI
[IpencraBnenus o6 oOmuUx
HAyYHBIX TIPUHIIATIAX

61 IIPOMBIILIJIEHHOT'O 1
MOJYYECHUS] BAXKHENIIUX
BEIICCTB
62 UYenoBek B MUPE BEIIECTB U 1
MaTepHajoB
63 Xumus B ObITY 1
64 Xumus u 1
3I0pPOBBEYEIIOBEKA
OBILEE KOJIMYECTBO 68 5 3
YACOB I10 ITPOIT'PAMME

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO
MyHuumvnanbHoe 6l0KeTHoe o6l eobpazoBaTenbHoe yupexaeHme 31.08.2026 10.30 (MSK) Mpocraa noanuce
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koanposepsiemorope3yjibTata

11

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero
0011ero 06pa3oBaHus

TeopeTnuecKkneoCHOBBIOPIraHUYECKONXUMUN

CdhopmupoBaHHOCTH TPEICTABICHUNA O XUMHUYECKOU
COCTaBJIAIOIIEH €CTECTBEHHOHAYYHON KapTHUHBI MHUpa,
poauM XMMHMM B TIO3HAHWMU SBJIGHUM NpPUPOIBI, B
(OpMHPOBAHNUN MBILUIEHUS U KYJIbTYphl IMYHOCTH, €€
(yHKIIMOHAJIBHOW TI'PAMOTHOCTH, HEOOXOJUMOM JyIs
pelIeHns] MPaKTUYECKMX 3alad M  3KOJOTMYECKU
000OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3I0pPOBbIO U
IIPUPOJIHOM Ccpefie

1.2

1.3

1.4

Biagenue cucteMol XMMHMYECKMX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAralolue MOHATHS (MOJIEKyIa,
BAJICHTHOCTb,  JJIEKTPOOTPHULIATEIIBHOCTh,  CTEIEHb
OKHUCJICHHs, XMMHMYECKas CBsI3b, MOJIb, MOJISIPHAL
Macca, MOJISIpHBI 00BEM, YIJIEpOTHBIA  CKEJeT,
GyHKUMOHATbHAS  TpyNNa, pajukai, H30Mepus,
H30MEDHI, TOMOJIOTUYECKUH  pAl, TOMOJIOTH,
YIIEBOAOPOABI, KHUCIOPOA- U a30TCOAEpKaIUe
COEIMHEHUS, OMOJOTMYECKH aKTHUBHbBIE BEIIECTBA
(yriaeBoamsl, >KUpbI, O€nKH), MOHOMEp, IOJUMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COEZIMHEHUS); TEOPUH U 3aKOHBI (TEOPUsS XMMUYECKOTO
cTtpoenust oprannyeckux BemectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKHI A3BIK  XUMMHH,
(aKkTOJIOTUUECKHE CBEJEHUS O CBOWCTBAaX, COCTAaBe,
MOJIyYE€HU U u 6e30macHOM WCII0JIb30BaHNN
BAOXHEHIINX  HEOPraHMYECKHMX U  OPraHUYECKUX
BEIIECTB B OBITY M MPaKTHUECKOW JAEATENbHOCTU
YeJI0BEKa

ChopmHrpoBaHHOCTh YMEHUN BBISBIISTH XapaKTepHbIE
IIPU3HAKN NOHATHMN, YCTAHABIMBAaThb UX B3aWMOCBS3b,
HCIOJIb30BaTh  COOTBETCTBYIOIIME MOHATUS  IpH
ONMCAHUU COCTaBa, CTPOEHUS M IPEBpaALICHUN
OpraHNYECKHUX COETMHEHUI

c(hopMUPOBAHHOCTH YMEHUU HCIIOJb30BATh
XUMHYECKYIO CUMBOJIMKY JUISL COCTaBJICHUS
MOJICKYJIIPHBIX M CTPYKTYPHBIX  (pa3BEPHYTOH,
COKpamEHHOW) (OpMyNT OpPraHUYECKUX BEIIECTB H
YpaBHEHUN XHMHUYECKUX PEaAKIUi, H3roTaBIUBATh
MOJEIM MOJIEKYJI OpPraHMYECKHX BELIECTB  JUIS
WJUTIOCTPALIMM UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOEHUS

LOKYMEHT MOAMMUCAH 3/IEKTPOHHON NOANUCHIO
MyHuuMnanbHoe 6loaXKeTHoe ob6Lleobpa3oBaTenbHoe yupexaeHue 31.08.2026 10.30 (MSK) Mpocras nognuck
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CdopmMupoBaHHOCTH YMEHHI YCTaHAaBJIMBATh
MPUHAJIC)KHOCTh W3YYEHHBIX OPraHMYECKUX BEIIECTB
[0 UX COCTaBY M CTPOEHUIO K OIpeneIEHHOMY KIIaccy
15 (rpymnme) coeauHeHUM (YrJIeBOJOPOIbI, KHUCIOPOJ M
a30TcojiepkKalliie COeAMHEHUS, BBICOKOMOJIEKYJIipHbIE
COCIMHEHUS), J1aBaTh UM Ha3BaHUs no
cucrematrueckoir HomeHkmarype (IUPAC)

ChopMHUPOBAaHHOCTH ~ YMEHHS  ONPENEIATh  BHJIBI
15 XMMHYECKON CBSI3M B OPraHUYECKUX COCOUHECHUSIX
(omHApHBIE U KPATHBIE)

ChopMUpOBaHHOCTh YMEHHSI TIPUMEHSITB: TTOJIOKECHUS
TEOpUU CTPOCHHSI OpraHMYecKux Bemects A.M.
1.6 byrnepoBa miis 0OBSICHEHHS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT HMX COCTaBa M CTPOCHHS;, 3aKOH
COXpaHEHHsI MACChl BEILIECTB

YrneBoaopoasl. Kucnopoaconepxkarue u
2 a30TcoJIepIKaIIne OpraHuyYecKue COCTUHEHMUSI.
BBICOKOMOJIEKYIISIPHBIECOCTMHEHU S
CdopmupoBaHHOCTH YMEHHH MIPUBOJIUTH
TPUBHAJbHBIC HA3BaHUS OTIEIBHBIX OPraHHYECKUX
BCIIICCTB (3THNCH, MIPOTIHJIEH, aIleTUIIEH,
2.1 ATUJICHTJIMKOJb, TIULEpUH, (eHon, (opMaabaeTru,

aleTaNbACTU, MypaBbUHAsA KUCIOTa, YKCyCHas
KHCIIOTa, OJIEMHOBAsi KUCIIOTA, CTE€ApUHOBAs KUCIOTA,
TIII0K03a, PPYyKTO3a, KpaxmaJ, HEeJITI0I03a, TIIULIH )

CdopmupoBaHHOCTH yMEHUI XapaKkTepU30BaTh
COCTaB, CTpOEHHE, (U3MUeCKue U XUMUYECKHE
CBOWCTBA THUNHMYHBIX TPEACTABUTENCH pPa3IMIHBIX
KJIACCOB OpPraHMYeCKUX BeIIeCTB (MeTaH, JTaH,
2.2 JTHJIEH, MIPOTTHJIEH, areTHiIEeH, Oyranuen-1,3,
MeTunoyraauen-1,3, OeH307, METaHOJ, OSTaHoI,
STWIEHIJIMKOJIb, TJIULEPUH, (EHOJ, aneTalbIerus,
MypaBbHHAsA U YKCYCHasi KMCJIOTBI, TJIFOK03a, Kpaxmall,
LIEJUTI0J1032, aMUHOYKCYCHAs! KUCJIOTA)

CdopmupoBaHHOCTH yMEHUs WJUTFOCTPUPOBATH
TE€HETUYECKYIO CBA3b MEXIY TUNWYHBIMU
MIPEACTABUTEISIMU PA3JIUYHBIX KJIACCOB OPraHUYECKHUX
BEILECTB YPaBHEHUSIMHU COOTBETCTBYIOLIUX
XUMHAYECKHUX peakumii c HCIIOJIb30BAaHNEM

CTPYKTYPHBIX (OpMYIT

2.3

CdhopMupoBaHHOCTD YMEHHUS XapaKTepu30BaTh
HUCTOYHUKUA  YIJIEBOJOPOIAHOTO  ChIpbsl  (HE(TH,
IPUPOJHBIN Ta3, Yroiib), CIOCOObl UX NepepadoTKU U
MIPAKTUYECKOE IPUMEHEHHUE MPOJAYKTOB MepepadOTKU

2.4

3 XuMHS 1 KA3Hb. PacuéTel

CdhopmupoBaHHOCTE YMEHUN  BIAJETh CHUCTEMOM
3HaHW 00 OCHOBHBIX METOJaX HAyYHOTO IO3HAHUS,
HCIIOJIb3YEMBIX B XMMHUHU IPU H3YYEHUU BELIECTB M

3.1

XUMHUYECKHX sBJIeHUN (HaOJIOJeHHe, H3MepeHue,
Onepatop 3]0 000 “Komnanunsa TeH30p, . B
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3.2

3.3

HKCIIEPUMEHT, MOJIETTUPOBaHUE), HCIOJIb30BaTh
CHUCTEMHbIE XHUMHMUYECKHE 3HaHUS U1 OPUHATHUS
pelieHui B KOHKPETHBIX JKU3HEHHBIX CHUTYalUfX,
CBSI3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM

CdhopmupoBaHHOCT, yMEHUN COOJIOAATH IpaBUIIA
MOJI30BAHUS XMMHYECKON MOCYA0N U J1a00paTOPHBIM
o0opyIoBaHHEM, a TaKKe IMpaBHja OOpaIleHUs ¢
BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLIMSIMH TIO
BBIITOJIHCHHUTIO JIaGOpaTOpHBIX XUMHNYCCKHUX OIIBITOB

ChopmupoBaHHOCT, ~ YMEHHH  IUIQaHHPOBaTh U
BBIMOJHATh XUMUYECKHI SKCIIEPUMEHT (IIPEeBpAICHUS
OpraHWYEeCKUX BEUIECTB MPHU HArpEBaHUU, MOJTyYEHUE
STHJIEHA W U3YyYEHUE €ro CBOMICTB, KaueCTBEHHBIE
peakuy  OpraHUYEeCKUX  BEIIECTB, JCHATypalus
OENKOB MpHU HarpeBaHUU, LIBETHHIE PEAKIHU OEITKOB) B
COOTBETCTBUHU C TPABHJIAMU TEXHHKH O€3011aCHOCTH
npu oOpalieHuH C BEIIECTBAMU U J1aOOpaTOPHBIM

000pyI0BaHUEM; IIPEACTABIIATh pe3ynbpTaThl
XMMHUYECKOI0 3KcllepuMeHTa B  (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX peakuuin u

CbOpMYJ'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

11 KJIACC

Koanposepsiemoropesyabrara

3.4

3.5

3.6

CchopMupoBaHHOCTb YMEHUN IPOBOJUTH BBHIYMCICHUS
M0 XWMHUYECKHM YpaBHEHUSM (Macchl, 00BEMa,
KOJINYECTBA HCXOJHOIO BELIeCTBA MM IPOAYKTa
peakiuu Mo M3BECTHBIM Macce, 00bEMY, KOIMUYECTBY
OJIHOTO U3 HCXOJHBIX BEIIECTB WM MPOJLYKTOB
peaxiumn)

CdhopMupoBaHHOCTb YMEHUM KPUTHUYECKH
aHaJIM3UPOBATh XUMHYECKYIO uH(pOpMaILINIO,
NOJy4yaeMyl0 W3 Pa3HbIX MCTOYHHKOB (CpencTBa
MaccoBoi uHpopMaluu, cetb UHTepHET U 1pyrue)

CdopMUpOBaHHOCT yMEHHH COOIOATh MpaBUia
HKOJIOTMUYECKH 11eJIeCO00pa3HOro MOBEIeHUsI B OBITY U
TPYJIOBOU JEATEIILHOCTH B IENSIX COXPAHEHHUS CBOETO
3MI0pPOBbS. U OKpYXalolled MpUPOJHONW  Cpelibl,
OCO3HABAaTh OMACHOCTh BO3JCHUCTBUS Ha IKUBBIC
OpTaHU3MBbl OMPEICNEHHBIX OPraHUYECKUX BEIIECTB,
nmoHuMass cmbicn mokazarens [IJIK  (mpemenbHO
JOTTYCTUMOW KOHIIEHTpPAIIUN), TIOSICHATh Ha MpUMepax
CIOCOOBI  YMEHBIICHHWS W  TPEJOTBPAIICHHUS UX
BPEIHOTO BO3/ICHCTBYS HA OPTaHU3M YeTIOBEeKa

IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMbl CPeHEro
0011ero oopa3oBaHus

LOKYMEHT MOAMMUCAH 3/IEKTPOHHON NOANUCHIO
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TeOpeTI/I‘IeCKI/ICOCHOBBIXI/IMI/II/I

11

Brnanenve cucreMoi XUMUYECKHMX 3HAHMM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAOIINE TTOHATHS (XUMHUYECKUT
SIIEMEHT, aTOM, DJICKTPOHHAs 000JI09YKa aToma, S-, p-, d-
QJIEKTPOHHBIE OpOWTAIM AaTOMOB, HWOH, MOJEKYJa,
BAJICHTHOCTh,  DJIEKTPOOTPUIIATEIPHOCTh,  CTEIICHb
OKHUCJICHUS, XUMUYECKasl CBsI3b, MOJIb, MOJISIPHAs Macca,
MOJIAPHBIA O0BEM, KpUCTALTUYECKAs PEIIETKA, THUIIBI
XAMHUYECKHX peakuuii (OKUCTUTEIBHO-
BOCCTAaHOBUTENbHBIC, HK30- M  OSHIOTEPMHYECKHE,
peaKkiuu HOHHOTO OOMEHA), PaCTBOpP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHUECKAs JTUCCOIMAIINS,
OKHUCJIMTEh, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOU
pEaKIy, XUMHYECKOE PAaBHOBECHUE); TCOPHH M 3aKOHBI

(Teopus 3IEKTPOJIUTUYECKOU JIMCCOITHAITHH,
[lepuonnueckuit 3akon J[.MI. MenaeneeBa, 3aKkoH
COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,

CHUMBOJIMYECKUHM  A3BIK  XHUMHHM, (HaKTOJIOTHUECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBE, IIOJY4YECHUU U
0e30macHOM HCIIOJIb30BAHUU BaXHEUIINX
HEOPTaHWYECKUX BEIIECTB B OBITY M IMPAKTUYECKOU
JESITETIbHOCTH YEJIOBEKA

1.2

1.3

14

ChopmupoBaHHOCT, YMEHUU BBISBISITH XapaKTepHbIC
MPU3HAKK U B3aUMOCBS3b HM3YYCHHBIX IOHSATHUH,
OPUMEHSTh  COOTBETCTBYIOLME  MOHATUS  IPHU
OMHUCAaHWUU CTPOCHHUSI M CBOWCTB HEOPTaHUYECKHUX
BEILECTB M WX IMPEBpAIICHUH; BBIABISTh B3aUMOCBS3b
XUMHUYECKHUX 3HaHUI c MOHSATUSAMHU "
MPEACTABICHUSMU  JIPYTUX  €CTECTBEHHOHAYYHBIX
MIPEAMETOB

Biranenne OCHOBHBIMU METOJJaMU HAYyYHOTO IMO3HAHUS
BEIIECTB M XMMHUYECKMX sBICHUH (HaOmroneHue,
U3MEpEeHHe, IKCIIEPUMEHT, MOJIETTMPOBAHHE)

CdopmupoBaHHOCTH YMEHHI ONPEACIIATH
BAJICHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX
JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ
XAMHYECKON CBSI3H (koBaneHTHAs, HWOHHas,
MeTaJITN4ecKasi, BOJOPOAHAs) B COCIUHEHUSX, THI
KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOTO BEHIECTBA
(aTromHas1, MOJIEKYTISIpHASI, MOHHASI, METAILITUYECKAsl )

1.5

ChopmupoBaHHOCTE yYMEHHUU OINPEACIATh XapakTep
cpem)I B BOIOHBIX paCTBOan HeOpFaHI/I‘IeCKI/IX
COeIMHEHUH

1.6

ChopmupoBaHHOCTE ~ YMEHUS  KJIacCH(DUIIUPOBATH
XUMHUYECKHE PEaKIUHd 110 Pa3IHYHBIM TPU3HAKAM
(4UCITy ¥ COCTaBY pearupyrolux BEIIeCTB, TEMIOBOMY
b dexTy peakiuu, U3MEHEHHIO CTENEHEH OKHCIICHUS
AJIIEMEHTOB,  OOpPaTUMOCTH  pPEaKIHH,  Y4acTHIO
KaTaiu3aTopa)

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO
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1.7

1.8

1.9

CdopMUpPOBAaHHOCTh YMEHHH COCTABJISTh ypPaBHECHHS
peaKuuii pa3auyHbIX TUIIOB, IOJHBIE U COKpPAUIEHHbIE
YpaBHEHUS peaklUHMii HOHHOTO OOMEHa, Y4YUThIBAs
YCJIOBHS, PU KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHIIA

ChopMupOBaHHOCTh YMEHUH TPOBOJHUTH PEAKIIUH,
MIOATBEPKIAIOIINE KAaYeCTBEHHBIM COCTaB Pa3jMYHBIX
HEOPraHMYECKUX BELIECTB, PAClO3HABaTh OIBITHBIM
MIyTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPAX
HEOpPraHUYECKUX BEIIECTB

ChopmupoBaHHOCT, YMEHHH pPACKpBIBATh CYIIHOCTH
OKHUCJIUTEIHLHO-BOCCTAHOBUTEILHBIX peaKkImii
MOCPEJICTBOM COCTAaBJICHUS SJEKTPOHHOrO OanaHca
ATUX peaKIui

1.10

CdhopmupoBaHHOCT YMEHUN OOBSCHATH 3aBUCUMOCTD
CKOPOCTH XUMHYECKOW pEaKkIHh OT Pa3IuIHBIX
(dhakTOopOB

1.11

2.1

ChopmupoBaHHOCTE YMEHUN OOBACHATH XapakTep
CMEILICHUSI XMMHYECKOTO PAaBHOBECUS B 3aBUCHMOCTH
OT BHeNIHero BozaericTBus (nmpuHnui Jle [arenne)
OO01mast 1 HeOPraHUYECKATXTMES

ChopmupoBaHHOCTE YMEHHH PAaCKPBIBATH  CMBICI
[lepuonuueckoro 3akona J[.MA. Menneneea wu
JIEMOHCTPHUPOBATh ero CHUCTEMaTU3UPYIOLIYIO,
00BSCHUTENBHYIO ¥ POTHOCTHYECKYIO (DYHKITUU

2.2

2.3

CdopmupoBaHHOCTH yYMEHUMI XapaKTEpU30BaTh
JJIEKTPOHHOE  CTPOCHHE  aTOMOB  XHMHUYECKHX
sanemeHToB 1—4 mepuonoB Ilepuoguyeckoil cuctemsl
XUMHAYECKUX 3JIEMEHTOB JN. Menneneena,
UCMIONIB3YsS  TOHSTHA  «S-, P-, d-3JIEKTpOHHBIE
opOuTamm», «PHEPTeTUUYECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XUMHUYECKHX
AJIEMEHTOB M UX COCIMHEHUI 10 MepruoaaM U Tpymninam
[lepnonnueckoil CHUCTEMBl XHUMHYECKUX 3JIEMEHTOB
J.1. Menneneena

CdopmupoBaHHOCTH yMEHUHI XapaKTepU30BaTh
(oTIMCHIBATD) oOmue XUMHYECKUE CBOMCTBa
HEOPTaHMYECKUX  BEIISCTB  PA3JIMYHBIX  KIJIACCOB,
MOJATBEPXKJIATh CYIIECTBOBAHUE TEHETUYECKOW CBS3H
MEXy HEOPTaHWYSCKUMHU BEIIECTBAMH C ITOMOIIBIO
YpaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKITUI

2.4

CdopMupoBaHHOCTH yMEHUH yCTaHABJIMBATh
NPUHAAIIESKHOCTh HEOPraHWYECKHUX BEIIECTB IO MX
COCTaBy K ONpeeN€éHHOMY  Kiaccy  (rpymre)
COEMHEHUH (MpoCThie BeIIeCTBA — METAIbl U
HEMETaUTbl,  OKCHJBI, = OCHOBAHHSA,  KHUCIIOTHI,
am(oTepHbIe THIAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTH yYMEHUI HCII0JIb30BaTh
XUMUYECKYI0O CHUMBOJIMKY JUISI COCTaBJICHHS (hopmyi

000 "Komnanus "Texs:
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BEIIECTB W YPABHEHUN, XMMHMYECKUX PEAKLUU,




cucreMarnueckyto  HomeHkimarypy  (IUPAC) wu
TPUBHAJIbHBIE HA3BaHUS OTIEIbHBIX HEOPTaHMYECKHX
BEIIECTB (YrapHbld ra3, YIJICKUCIBIM Ta3, aMMHaK,
rameénasi I3BeCTh, HeralnéHas u3BeCThb, IIMThEBas CO/a,

MIAPUT U IPYTHE)

2.6

2.7

CchopMupoBaHHOCTb YMEHHU XapaKTepu30BaTh
(onuceIBaTh) obmue XUMUYECKHE CBONCTBA
HEOPraHWYECKUX  BEIECTB  Pa3JIMYHBIX  KJIACCOB,
IIOATBEPKATh CYIIECTBOBAHUE TI'€HETUYECKOM CBS3H
MEXJy HEOPraHWYECKMMH BEUIECTBAMHU C ITOMOILBIO
YPAaBHEHUN COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIUN

ChopMUpOBaHHOCTH ~ YMEHMH  IJIAaHUPOBaTh |
BBINOJIHAT XUMUYECKUH HKCIEPUMEHT (pasiiokKeHHe
NEPOKCHIa BOJOpPOJA B IMPHUCYTCTBUHU KaTaau3aropa,
OIpeieIeHne Cpefibl PaCTBOPOB BELIECTB € IMOMOILBIO
YHUBEPCAJIbHOTO WHIUKATOpA, BIIMSHUE PA3IUYHBIX
(GakTOpOoB Ha CKOPOCTh XMMHUYECKOH peakluu,
peaxKuyu HOHHOIO OOMEHA, KaueCTBEHHbIE pEeaKIIMM Ha
cyibdar-, kapOoHAaT- M XJIOPUI-aHUOHBI, Ha KaTHOH
aMMOHHS, pEIIEHHWE SKCIEPUMEHTAIBHBIX 3aJad IO
TemaM «Metamibsl» U «Hemeraniasl») B COOTBETCTBUU
C MpaBWJIAMU TEXHUKU O€30MaCHOCTU MpHU OOpalleHUH
C BelIeCTBAaMM M JIabOpaTOpHBIM 000pPYIOBAHUEM;
IIPEJICTaBIISTh pe3yJbTaThl XUMHUYECKOT O
JKCIepuMeHTa B (GopMe  3allUCH  ypaBHEHHUH
COOTBETCTBYIOIIUX  peakuuii u  (GopMyaupoBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YyJIbTaTOB

2.8

CchopMupoBaHHOCTh yMEHUH cOOJIIOAATH IpaBHIIa
M0JIb30BAHNSA XMMHYECKON MOCYA0H U 1a00paTOPHBIM
o0opyIOoBaHHEM, a TaKkKe IMpaBuUia oOOpalleHus ¢
BEIIECTBAMM B COOTBETCTBHUU C HMHCTPYKLIMAMH I10
BBINOJIHEHUIO JJAOOPATOPHBIX XMMUYECKUX OIBITOB

2.9

3.1

CdopmupoBaHHOCTH yMEHUHN XapaKkTepU30BaTh
XMMHUYECKHE  TPOLIECCHI, JIEkKAIME B  OCHOBE
MPOMBIIIJIEHHOTO  IOJIyY€HUSI CEPHOM  KUCIOTHI,

aMMHaKa, a TaKxke c(hOpMHUPOBAHHOCTh
MPEACTaBICHUN 00 OOIMX HAyYHBIX MPUHIMIAX U
9KOJIOTHYECKUX npobreMax XUMHYECKOT'0
MTPOM3BOJICTBA

XUMHS U KU3Hb. PacuéThl

CdopMUpOBAaHHOCTh TPECTABICHUN O XUMHUYECKOM
COCTaBIISIIOIIEH €CTeCTBEHHOHAYYHON KapTHUHBI MHUPA,
PO XMMHH B TIO3HAHWH SIBJICHUH TIPHPOJBI, B
(GbOpMUPOBAHUU MBIIICHUSI U KYABTYPBI JINYHOCTH, €€
(YHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOJAMMOM ISt
pelieHrs TPaKTUYECKUX 3aJad M IKOJIOTUYECKHU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3I0pPOBbIO0 H
MIPUPOAHON Cperie

3.2

CdopmupoBaHHOCTH yYMEHUI KPUTHUYECKH

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO
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aHAIM3UPOBaTh XUMHUYECKYIO uH(pOpMaLINIO,
[I0JIyYa€MyK0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa
MaccoBOM KOMMYHHUKAIIMH, CETh IHTepHET U Apyrue)

3.3

3.4

3.5

ChopMupoBaHHOCTb yMEHUH CcOOJIIOAATH IpaBHIIA
HKOJIOTHYECKH 11€JIeCO00Pa3HOTO MOBECHHS B OBITY U
TPYZAOBOMN JEATEIBHOCTH B LENSAX COXPAHEHHUS CBOETO
310POBbS U OKPYXKAIOLIEH TPUPOJHON Cpebl
Oco3HaBaThb ONACHOCTb BO3JEHUCTBUS HA IKUBBIC
OpraHU3Mbl ONPEACIEHHBIX BEILECTB, IOHUMAasi CMbICII
nokazarens [I/IK, mosicHsATh Ha mpuMepax CrocoObI
YMEHBIIECHUS W NPEJOTBPAlICHUS MX BPEIHOTO
BO3JECHCTBUS HA OPTAHU3M YEJIOBEKA

ChopMupOBaHHOCTh YMEHUN TPOBOJUTH BBHIYMCICHUS
C WCIOJb30BaHMEM IIOHATHUA  «MaccoBas  J10Jis
BELIECTBA B PacTBOpE», 0ObEMHBIX OTHOILLIEHUI Ia30B
OpU XMMHUYECKMX PpeakLUsX, MacChl BeUIeCTBAa WU
00BbEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Wid O0bEMY OJHOIO M3 YYacTBYIOLIUX B
peaKIMy BEIIECTB, TEIUIOBOTO >(PQeKTa peakuun Ha
OCHOBE 3aKOHOB COXPaHEHHMs MacChl BELIECTB,
IIPEBPALICHUS] U COXPAHEHUsI SHEPTUU

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMbliidjIeMeHTCOIEPsKAHUS

1

TeOpeTI/I‘ICCKI/ICOCHOBBIOpF&HPI‘ICCKOfIXHMHH

11

[IpenMer opraHuueckoil XUMHH: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAYCHHE B
MOJIYYCHUH HOBBIX BEIECTB M MaTepUaioB. Teopusi CTPOCHUSI OPTraHUYECKUX
coequuennii A.M. bytinepoBa, €€ OCHOBHBIC MOJIOKEHUS

1.2

CtpykrypHble (QOpMyJbl OpraHMYEeCKHX BellecTB. [omosorusi, H30Mepus.
XuMHYecKasi CBsA3b B OPraHUYECKUX COCIUHEHUAX — OJUHAPHBIE W KpaTHBIC
cBs3u. [IpencraBnenue o KjaaccuPpUKAUMOPTaHUYECKUXBEIIECTB

1.3

Homenknarypa opraHm4eckux COEAMHEHUH (CHUCTeMaTudecKas) U TpUBHUAJIbHbBIC
Ha3BaHUs BaKHEHIINX MpeAcTaBUTENCH KIIACCOB OPraHUYECKUX BELIECTB

YTIeBO0POABI

2.1

AJIKaHBI: COCTaB ¥ CTPOEHHUE, TOMOJIOIMYECKUH psif. MeTaH u 3TaH — pocTeiime
IPEJCTaBUTENIN AJIKAHOB: (U3MYECKHEe M XHMMHUYECKHE CBOWCTBA (peakuuu
3aMeIIeHus] U TOPEHUs ), HaX0XKJIEHHE B IPUPO/IE, OITyYeHUEe U IPUMEHEHHE

2.2

2.3

2.4

2.5

AJIKEHBI: COCTaB M CTPOEHUE, NOMOJIOTMYECKHH pAld. OTWIEH U IPONWIEH —
NPOCTEHIINE TPEIACTABUTENIN AKEHOB: (M3MYECKME M XUMHUYECKHE CBOICTBa
(peakuuyM TUAPUPOBAHUS, TaJOIC€HUPOBAHUS, TUApPATAllUM, OKHUCICHUS U
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

Ankaguensl: OyranueH-1,3 u wmerunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKHE CBOICTBa (peakius HOJMMEPH3aLIN ).
[TonydyeHnecCHHTETHUECKOTOKayYyKa U PE3UHBI

AJIKMHBI: COCTaB M OCOOCHHOCTU CTPOEHMsI, TOMOJIOTMYECKHH psill. ALETUIIEH —
OPOCTEHIINKA MpelCTaBUTENb AaJKUHOB: COCTaB, CTpPOEHUE, (QU3NYECKUE U
XMMHUYECKHE CBOWCTBA (peaKkIMM T'MIPUPOBAHUs, FAJIOTEHUPOBAHUS, THIpaTalliH,
TOpEeHHsl), MOJIyYeHUE U IPUMEHEHUE

Apenbl. benzon: cocraB, cTpoeHue, (QU3NYECKHE W XUMHYECKHE CBONCTBA
(peakuuy TajJoreHUPOBAHUS U HUTPOBAHUS), IOTyYeHHE U MpUMeHeHue. Tomyour:
COCTaB, CTpoeHue, (U3MYECKHe W  XUMHUYECKHE CBOWCTBa  (peakiuu
TaJIOTEHUPOBAHUST M HUTPOBaHUs), TOJNyYeHUE W TNpUMeHeHHe. TOKCHYHOCTH
apeHoB. ['eHeTHdeckas CBSI3b MEXKIY YIJIEBOAOPOAAMM, NPUHALICKANUMU K
pa3IMYHBIM KJaccam

2.6

[Ipupoanbie HCTOYHUKHU YyTaeBOA0poAOB. [IpupoaHblil ra3 U MONyTHEIE HEPTSIHBIC
ra3el. Hedts u e€ mpoucxoxaeHue. CrocoObl mepepaboTKu HEPTH: TEPEeroHKa,
KPEKUHT (TEPMUYECKUH, KaTaTUTHUeCKuil), muponu3. [IpoaykTsl mepepaboTKu
He(TH, WX TPUMEHEHHE B NPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIyroiar u
MPOYKTHIETOnepepaboTKu

KI/ICJ'IOpOI[COI[ep)KaH_II/ICOpFaHI/I‘-IGCKI/ICCOCIII/IHGHI/IH

3.1

[IpenenpHBIE OTHOATOMHBIE CIUPTHI. METaHON M ITAaHOI: CTpOeHHE, (PHU3HUECKre
U XUMHYECKME  CBOWCTBa  (peakMu €  aKTUBHBIMH  METaJlJIaMH,
rajoreHoBOJIOPOJIaMU, TOpPEHUE), MpUMEHeHUue. BoaopoaHbie CBSI3U MEXAY
MOJIEKyJIaMH crupToB. JleficTBHE MeTaHoJia M ATAHOJA Ha OpraHU3M 4YellOBeKa.
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3.2

MHOroaToMHBIE CIIUPTHI. DTUICHTIUKOIb U TIUIEPUH: CTpOoeHUe, (U3NIEeCKUue 1
XMMUYECKHE CBOMCTBAa  (B3aMMOJECHCTBHE CO  IIEJIOYHBIMU  METaJJIaMU,
KadyecTBEHHAs peaxkuus Ha MHOT0aTOMHBIC CITUPTHI).
[elictBueHaoprannsMyuenoBeka. [ [puMeHeHuermmnepruHa u 3TUIICHIJIMKOJIA

®DeHon:  CTpOeHUE MOJICKYNbI, (U3MYEeCKHe ¥  XHMHYECKHE CBOMCTBA.
Toxcnunoctrhhenona. [Ipumenennedenosna

3.3

Anpaeruapl 1 KeToHbl. DOpMabIETHI, alleTadbIeTHI: CTpOeHUE, (PU3UIECKUEe U
XUMUYECKHE CBOMCTBA (pPEaKIMU OKHUCIECHUS M BOCCTAHOBIJICHMS, KaUECTBEHHbIC
PEaKIIHM ), TOTYICHUE U IPUMCHEHUE

3.4

OnHOOCHOBHBIE Tpe/eNbHbIe KapOOHOBBIE KHUCIOTHL. MypaBbHHas M YKCYCHas
KHCJIOTBI: CTPOCHHE, (PU3NYECKHE U XMMHUYECKHE CBOMCTBA (CBOMCTBA, O0IIMeE IS
Kjlacca KHCIOT, peakuus dTepudukanuu), TMOJIy4eHHe ¢ I[pPUMEHEHHUE.
CreapuHOBas U OJIEMHOBAsI KUCIIOTHl KaK IPEACTaBUTEIM BBICIIMX KapOOHOBBIX
KHUCTIOT. MblIjia KaK COJIU BBICHIMX KapOOHOBBIX KUCIOT, UX MOIOIIEe AeCTBHE

3.5

Crnoxnble 3¢pupbl Kak MPOU3BOAHbIE KApOOHOBBIX KUCIOT. ['MIpONH3 CIOKHBIX
3HpOB. Kupsr. I'upponns JKUPOB. [IpuMeHeHnexnpoB.
bronornueckaspoabkupoB

3.6

YrieBoapl: cocTaB, KiacCU(pUKANMS YTIEBOJOB (MOHO-, IU- W TIOJUCAXaPHUJIbI).
['moko3a — mpocrediiuii MoOHOcaxapuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYIIbI,
du3ryeckre U XMMHYECKHE CBOMCTBA (B3auMoieiicTBue ¢ ruapokcuaoM menu(ll),
OKHMCIICHHME aMMHa4yHbIM pacTBOpoM okcuja cepebpa(l), BoccTaHoBieHue,
Opo’XKeHHE TIIOKO3bI), HAaXOXJIEHHE B NPUPOAE, NMPUMEHEHHUE, OHOIOTHYecKast
poib. PotocunTe3. PpyKTO3a Kak M30Mep IoKo3bl. Kpaxman u memnono3a Kak
npuposaHble nojaumepbl. CTpoeHHME Kpaxmana M LeJUIoi03bl. Pu3nyeckue u
XMMHYECKHE CBOMCTBA Kpaxmaia (TMIpoJin3, KayeCTBEHHAs PEaKILUs C MOI0M)

A30Tc0z[ep>KamHeopraHquc1<H CCOCAMHCHUA

4.1

AMUHOKHUCIOTH Kak aM(OTepHble OpraHuyYeckue coeauHeHus. Dusznueckue u
XUMHYECKHE CBOICTBa AMHUHOKHUCIIOT (Ha puMepe TJIMIHA).
buonornyeckoesnaueHnEaMUHOKUCIIOT. 1lenTu b

4.2

benkn xak TpUpOJIHBIE BBICOKOMOJIEKYJISApHBIE coequHeHus. IlepBuuHas,
BTOpUYHAasT U TpPETUYHas CTPyKTypa OenkoB. XHMHUYECKHECBONCTBAOEIKOB:
THJIPOJIN3, J€HATypalts, KaueCTBEHHbIepeaKIIMNHA0CIKH

BBICOKOMOJ'ICKy.HSIpHBIeCOe)II/IHeHI/IH

5.1

OcCHOBHBIE TIOHATHUS XUMHHM BBICOKOMOJIEKYJISPHBIX COEIUHEHHI: MOHOMep,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MMOJIMMEPU3ALUH, CPEIHSS MOJIEKYIIIpHas
macca. OCHOBHBIEMETO/IBICHHTE3aBbICOKOMOJIEK YIS PHBIXCOSTUHEHUH -
MOJIMMEPU3ALHS U ITOJIMKOHIEHCALIHS

5.2

OKCHEpUMEHTAIBHBIE METOJbl H3Y4YEHMs] BELIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ o0pa3lamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcCC,
Kay4yKoB. [10JlydeHMECUHTETUYECKOTOKAYYyKa U PE3UHBI

11 KJIACC

Kon
1

IIpoBepsieMmbliidjieMeHTCOIEPKAHUSA
TeopeTnyecKueOCHOBBIXUMHUH

11

XuMuyeckuil 31eMeHT. AToM. Snpo aToMa, U30TOMBI. 3JICKTp0HHa$I 00oJ04Ka.
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DHepreTrHyeckue YpoBHH, TOAYPOBHU. ATOMHbBIC OpOHUTaNH, S-, P-, d-3IEMEHTHI.
Oco0eHHOCTH pachpeieieHHus JIEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMCHTOB
NIEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASTKOH(PHUTYPALIUIATOMOB

1.2

1.3

ITepuoanueckuii 3akoH u [lepuoauueckas cucrema XumMu4eckux snemeHTon [1.M.
MenneneeBa. CBsi3b nepHOAUMYECKOro 3akoHa W llepronnueckoid CcuCTEMBbI
xumudeckux snemeHToB .M. MenneneeBa ¢ COBPEMEHHON TEOpHEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHMMHYECKHUX DJIEMEHTOB U
00pazyeMbIX MMH TPOCTHIX M CJIOXKHBIX BEIIECTB MO TPYyNIaM U TEPHOIAM.
3HavYeHHENePUOTUIECKOT03aKOHA B PA3BUTHHHAYKHU

Crpoenue BemecTBa. XHUMHUYECKas CBs3b. Buabl XMUMHYECKOM  CBS3U
(koBaJIcHTHas HEMOJISIpHAsT W TIOJsApHAs, HWOHHAs, MeTauinyeckas). VoHBI:
KaTUOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW XUMUYECKON CBSI3U
(oOMEHHBIN ¥ TOHOPHO-AKIIENTOPHBIN ). BogopoaHascs3b

1.4

BaneHTHOCTB. 9HCKTpOOTpHHaTeHLHOCTB . CterneHbOKMUCIICHUS

1.5

1.6

BemecTBa MONEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IOCTOSHCTBA
cocTaBa BelllecTBAa. THUIBl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOWCTBA
BEIIECTB OT THUMA KpuUcTaJulnyeckod pemérku. IloHaTHe o aucnepcHbIX
cucremax. VcTUHHBIE M KOJUIOMAHBIEPACTBOPHL. MaccoBasionsBellecTBa B
pacTBope

Knaccudukanus HeopraHnueckux coequHeHnid. HomeHkiiaTypa HeopraHn4eckux
BELICCTB

1.7

Xumuyeckass — peaknus.  Krmaccudukauus ~— XMMHUYECKHMX — peakuuid B
HEOPTraHWYECKOW M OPraHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHHUS MacChl BEIECTB,
3aKOH COXPAHEHMS U IIPEBPALLEHUS YJHEPTUHU TP XUMUYECKUX PEAKLIUAX

1.8

CKOpOCTB pCaKkuu, €€ 3aBUCHMOCTbD OT Pa3JIMIHBIX (baKTOpOB

1.9

1.10

1.11

OOpatumMble peakuuu. XuUMHYeckoe paBHOBecHe. DaKTOpbl, BIUSIOIINE Ha
cocTossHMe XuMHu4deckoro pasHosecus. [Ipuanunlelllatense

OnexTtponuTtnueckas aucconuanus. CunbHble U crnadble 3nekTpoiautbl. Cpena
BOJHBIX  pPacTBOPOB  BEIECTB: KUCNasi,  HeWTpanbHas,  IIEJIOYHAs.
PeakununonnorooomMeHa

OKI/ICJII/ITCJIBHO'BOCCTaHOBI/ITeJ'IBHHepeaKI_[I/II/I

Heopr AHHYCCKAAXUMUA

2.1

2.2

Hewmeramnsl. Ilonoxenne HemeramioB B [lepuoandeckoil cucreMe XMMUYECKHX
anemenToB J[.M. MenzeneeBa u ocoOeHHOCTH cTpoeHus aromoB. dusnueckue
CBOWCTBA HEMETAJJIOB. AJIJIOTPONUS HEMETAJUIOB (Ha MpUMeEpe KUCIOPOa, CEphbI,
dbocdopa u yriaeposa)

XWMHYECKUE CBOWCTBA BaXHEHUITUX HEMETAUIOB (TajJoreHOB, CEphl, a30Ta,
docthopa, yrimepoga U KpeMHHUs)) W HUX  COCIUHEHHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKALIUX KHCIIOT, BOJIOPOJHBIX COETUHEHHIN).
[IpuMeHeHNEeBaKHENIIIMXHEMETAIIJIOB U UXCOEANHEHNN

2.3

2.4

Meramnbl. [lonoxenue wmertamioB B llepuoandeckoln cucTteMe XHUMUYECKUX
anemenToB .M. MenzaeneeBa. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0UYEK
aToMOB MeTaioB. O0mue ¢usudeckre cBoiicTBa MeTamuioB. CIUIaBBIMETAIIOB.
DIIEKTPOXUMUYECKUUPSATHATPSKEHUIMETAIIIOB

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAUIOB (HATpUM, Kaluil, KaJIbLIHM,
MarHui, aJIOMUHUN, ITUHK, XpOM, Kelie30, MeIb) M uX coeaumHeHuit. OOmue
CrocoObI MOTy4YeHUsI MeTauIoB. [[pruMeHeHrne MeTalIoB B OBITY U TEXHHUKE

2.5 [ 'eHeTnuecKas CBA3b HEOPraHUYECKUX BEIIECTB, JPHHAMICKAIINX K pa3IuIHbIM
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Kj1accaM

XUMHA U KU3Hb

3.1

Ponp xuMum B oOeCmeYeHWH HSKOJIOTMYECKOW, IHEPreTHYECKOW | IHIIEBON
0€e30MacHOCTH, pa3BUTHHI MEOUIINHEI. IToustue 0
HayYHBIXMETOIaXTO3HAHUSBEIICCTB M XUMHYCCKUXPEAKITII

3.2

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIUIAX MPOMBIILICHHOTO IMOJTYYCHUS
BAKHEMIIMX BeLECTB. YeIOBEK B MHUpE BEIIECTB M MAaTECPUAIIOB: BAXKHEUILIHE
CTPOMUTEJIbHBIC MaTepualibl, KOHCTPYKIMOHHBIE MAaTE€pHasibl, KpPAaCKH, CTEKIIO,
KepamMuKa, MaTepuajbl ISl AJIEKTPOHUKH, HAHOMATEPHUANIbl, OPraHUYECKHE U
MUHEpaJIbHBIC YA0OpEHUS

3.3

XvUMHS U 3I0pOBbE YENOBEKa: IMpaBWJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
[perapaToB, MpaBuiIa 0€30MaCHOTO UCIIOIL30BAHUS MIPENapaToB OBITOBON XUMUU
B [IOBCE/IHEBHOM JKU3HU
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Pymutuc I'. E. Xumus. 10 knacc. YaeOHuk s 001eo0pa3oBat. yupekaeHun
/T'. E. Pym3utuc, ®@. I'. ®enpaman. — 4-e u3a. — Mocksa: [Ipocsemenue, 2016. —

224 ¢. : uiL;

2. Pymsutuc I'. E. Xumus. 11 knacc. YueOHuk 17151 00111€00pazoBaT. yupexaeHun
/ T'. U. Pynzutuc, @. I'. ®enpaman. — 3-¢ u3a. — Mocksa: [Ipocsemenue, 2016. —

224 c. : un.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1.I'apa H. H. Xumus: ypoku B 10 kiacce: nocodue ais yuurens / H. H. 'apa. —
Mocksa: [Ipocenienue, 2014. — 127 c.;

2.T'apa H. H. Xumus: ypoku B 11 kiacce: nocodue st yuurens / H. H. I'apa. —
Mockaa: [Ipocsemenue, 2014. — 127 c.;

3. Hoponbkun B. H. Xumus. EI'D. Paznen «Heopranuueckas xumusi». 10 — 11
kjaccel. TpeHupoBoyHas TeTpaab. Y4eOHo — MeToauyeckoe nocobue / B. H.
HoponbkuH, A. I'. bepexnas, T. B. Caxnesa, B. A. ®eBpanesa. — Mocksa:
Jlernon, 201. — 65 c.;

4. Papeuxuit A. M. Xumus. ugaktuueckuii matepuai. 10 — 11 knaccsr:
nocoOue A1 yuuTenei oomeoopasopat. yupexaeHuit / A. M. Panenkuii. —
Mockaa: [Ipocsemenue, 2011. — 127 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

http://him.1september.ru Enunas komnexius [TOP: [TpeameTHas KOJICKITHS
«XuMuUsD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE
skcriepuMenThl: xumus. Komneknust Poccuiickoro o6mieo0pa3zoBaTeabHOTO
ropTasa

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii
http://wwwalhimik.ru Beepoccuiickas oimMIinaja mKoJIbHUKOB 10 XUMHUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: 3JIEKTPOHHBIN YYEOHUK JIsI
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN y4COHUK
http://wwwhemi.nsu.ru OTKpbITHIH KOJUIEIK: XUMHUS
http://www.chemistry.ru JluctaniuonHas oJIuMITHAAA [T0 XUMHUH:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOCKT

MyHuuMnanbHoe GloaXKeTHoe o6Lleo6paszoBaTenbHoe yupexaeHue 31.08.2026 10.30 (MSK) Mpocrtas nog
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa

= Onepatop 340 000 "KomnaHus "Tensop”, .
OOKYMEHT NOAMUCAH 3N1EKTPOHHOWU NOAMUCLIO
nucob
r. Mowkap-Onbl” [upektop: AHTponos Opuii iMuTpresny [DelicTBuTenbHa: ¢ 15.05.2026 po 14.08.2027




= Onepatop 30 000 "Komnanus "TeHsop',
JAOKYMEHT NOANUCAH 3NEKTPOHHOU NOANMUCBIO

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHoe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctasa noanuck
"CpepHaAn obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa

r. Mowkap-Onbl” AupekTtop: AHTponos I0pui Amutpresny OencTeutenbHa: ¢ 15.05.2026 no 14.08.2027




		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-07T04:33:16+0300
	Антропов Ю.Д.


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:15:32+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись


		2026-10-10T13:48:41+0300
	Антропов Ю.Д. эл. подпись




