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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 SIBJIIFOTCS. 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
BEIIECTB HA OCHOBE OOLIUX 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
UCTOPUYECKHM  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUHW Ha  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. CBeneHHMs 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
IPEJCTaBICHUS O XUMUYECKOM CBsI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX 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 Marepuan 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 METOAO0JOTUYECKHUX IMO3ULINM,
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
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KAaHMSI, WMEIOIIMMH KYJbTYpOJIOTHYECKAA W MPUKIATHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TIOHMMAHHUIO B3aMMOCBS3H XUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJib B INO3HABATEJIBHON W 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 OCMBICIMBATh WMH(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 OOy4YalOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI Ui TOHUMAaHUS
bunocockux MaAEH, TaKWX KaK: MaTepUATbHOE €IWHCTBO HEOPTAaHMYECKOTO H
OpraHUYECKOTr0 MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUWA IMYTEM OSKCIIEPUMEHTa U
pEeIIeHUs] TMPOTHUBOPEYMI MEXKIy HOBBIMH (aKTaMHU 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
OOy4JarommMxcss NPUHITHIE MPOrpPaMMON IO XUMHUHU TMOJXOJbl K OIpPEIeNICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4EOHBIX JEHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAIH, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa MPAKTUYECKOM
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 OMpeaeIeHUN
COJICPKATEJIbHOW XapaKTepUCTUKU 1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEePBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH Y€JIOBEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOMl KynbTypbl. 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 3HAHMW 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 MPAKTUUYECKON 1 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, conepkaTelibHasi XapaKTepUCTHKa HeJiel U 3a/1ay 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 OOy4YEHUs, 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 TPAaKTUYECKHX 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, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pelIeHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C BEIIECTBAMU M MX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHILINI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [UJIsl Pa3IMYHBIX 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 BEUIECTB M XUMHUYECKHX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE ITO3HABATEJIBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEM 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HAHUS 110 XMMHH B COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTIMHU, 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, HAOJII0JaTeIbHOCTH, 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 MPUPOIONOJIH30BAHUS, 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
CUTYaLIUSIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.
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B yuebnom mmaHe cpemHero oOmiero oOpa3oBaHWsA Y4YEOHBI MpPEaMET
«XuMus», U3ydaeMblii Ha 0a30BOM YpPOBHE, SBJSICTCSA OO0S3aTCIbHBIM Y4COHBIM

MPEIMETOM.
OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero oomiero odpazoBaHus, cocraBisieT 68 dacos: B 10 kiacce — 34 yaca (1

yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).
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COAEPXKXAHUE OBYUYEHUA

10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYeCcKON XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. bytnepoBa, e€ ocHOBHBIE TOJI0keHUs. CTPYKTYypHBIE (POPMYIIBI
OpraHMYeCcKUX BemecTB. [omojorus, HU30Mepusi. XUMHUYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BAKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METObl M3YyYEHMsI BEIIECTB M HX IPEBpAIICHUI:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriesoaopoabt

AJKaHBI: COCTaB U CTPOEHWE, TOMOJIOTHUYECKMH psa. MeraH M 3TaH —
POCTEUIINE TMPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMICTBA
(peakuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPOINUJIEH —
pPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUECKHME MU XUMHUYECKHME CBOMICTBa
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOMCTBA (peakiusi nojaumepusanuu). [lonydyeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3MUECKHUE U
XUMHUYECKHE CBOMCTBA (PEaKIMU THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIPATALINH,
rOpeHus), MOJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpU3MYECKHEe W XMMHYECKUE CBOMCTBA
(peakiuu rajoreHUpOBaHMUSI U HUTPOBAHUS), MOJyYEHUE U MpPUMEHEeHHe. Tonyon:
cocmae, cmpoeHue, ¢uzuueckue U  XuMmuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYyeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTnueckasi CBsSI3b MEXIYy YIJIEBOJOPOAAMH, NPUHAIICKAIUMHA K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHUKHK YriaeBOAOPOAOB. lIpupoaHeiii raz u mOMyTHBIE
HeTsaHble Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoOsl Hepepa60TI<H He(TH:
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NIEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), nupoau3. I[IpomykTel
nepepadoTKku HeTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yToJb ¥ POAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJIBl HM3yYEHHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAKOMJIEHHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Heptp» u  «Yroip», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB |
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprannyecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (PEaKkIMM C aKTUBHBIMU MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIAMHU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U 3THIICHTJIUKOJIA.

®deHoM: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpaerunpl U Kemouwvl. DoOpMaNbIETHl, ALETAIBIEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TIOJyUYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, PEaKIysl 3TepU(pUKalUu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAsI KUCJIOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mblja KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBUE.

CrnoxHble 3(QUpPbl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX 2hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyueckas
POJIb KUPOB.

VYrneBonpl: coctaB, KiaccuUKalUs ~ yrieBoAoB  (MOHO-, JHU- U
nonucaxapuibl). ['oko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
rugpokcugoM menu(ll), okuciaeHne amMmmuauHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, MPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP IIIIOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmana H
HEeJUTI0N03bl.  DU3MYecKkue W XUMHUYECKHE CBOWCTBAa Kpaxmana (THApOJIU3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).
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DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
MpOBE/ICHNE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
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 wmenu(ll), BzammomeicTBHEe Kpaxmanga C HOJOM),
MPOBE/ICHHUE MPAKTUUECKOU pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA MJIM MPOIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcozeprKanue OpraHuIecKue COCTMHCHMS.

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,
BTOpPUYHA M TPETHUYHAS CTPYKTypa OeiakoB. XUMHYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, ICHATYpALHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYEeHMs] BEIIECTB M UX IPEBPAILICHUIA:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpals OEIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATHS XUMHW BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJMMEPU3AIIUHU, CPEIHSSI MOJICKYIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MTOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAITH.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX IPEBPAILICHUIA:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSITHH, SBISIONIUXCS CUCTEMHBIMHU IS OTIACITHHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OO1mme ecTeCTBEHHO-HAYYHBIC ITOHATHUS: SBJICHUE, HAYIHBIA (DaKT, THIIOTE3a,
3aKOH, TE€OPHs, aHAJU3, CUHTE3, KJIacCU(PUKAIUs, NMePUOIUIHOCTh, HAOIIOJECHUE,
U3MEpCHHE, PKCIIEPUMEHT, MOJICITUPOBAHHE.

dusuka: MaTepus, OJHEpPrus, Macca, aToM, OJJIGKTPOH, MOJIeKyJa,
DPHEPreTUYECKUA YypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3NYECCKUE BETUYNHBI U CAMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OETKH, YTJIEBOJbI, KHUPHI,
bepMeHTHI).
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['eorpadusi: MuHEpaABI, TOPHBIE TOPOJIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLIIMBO,
pECypCHL.

TexHONorus: IHUILEBbIE NPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IIUTAHUS,
MOIOLIME CPELICTBA, JIEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaTsl, MaTepUalIbl U3
VICKYCCTBEHHBIX U CHUHTETUYECKUX 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 MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUsI AaTOMOB.

[Iepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U I[lepnogmyeckoid cucTeMbl
xuMuueckux aneMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX DSJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEpUOJaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

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

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSHCTBA COCTaBa BELIECTBA. THIbI KPUCTALINYECKAX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[TonsTne o nucnepcHbix cucreMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10151 BelecTBa B paCTBOPE.

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

Xumuyeckas — peakiusa.  Krnaccudukamumss  XMMHYECKHMX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XHMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPAHEHUS U MIPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSIX.

CKOpOCTh peakiiu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOE paBHOBecHE. DaKTOpbI, BIMUAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [Hlaremnse.

DnekTpoautuueckas nucconuanus. CuiabHble U ciiadbie aekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAJIbHAs, IIEJIIOYHAS.

OKUCINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.
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OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
neMoHcTpanus Tabiui «Ilepuoguyeckas cucrema XxuMuueckux sjaementos 1. U.
MeHneneeBay, U3ydeHHUE MoOJieNield KPUCTAUIMYECKUX PENIETOK, HaOIoJACHUuE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE TEPOKCHIA
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 snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI 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 KUCIOT, BOJOPOJAHBIX COCTUHEHUN ).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucremMe XMMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTtayioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATIPSKEHUN METaJUIOB.

XUMUYECKHE CBOWMCTBA BAXHEWIMX METAUIOB (HATPUM, Kaliuil, KaJIbIUH,
MarHui, allFOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCIMHEHUH.

OO6mue crocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
U3y4YeHUE KOJUICKINH «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJEHWEe U OIKUCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHUS C PAcTBOpaMU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuéTHrble 3amaun.

PacuéTtel macchl BemiecTBa MM O0OBbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xuMum B oOecriedeHUH 3KOJIOTHYECKOM, SHEPreTHUECKON U IHIIECBOM
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.

UYenoBek B MHUpE BEIIECTB M MATEpUAJIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKLIIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MHUHEPAIBbHBIE
yno0peHus.

XAMHS W 3I0pPOBBE 4YEJIOBEKA: IPAaBHJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia O0E30MaCHOTO MCIIOJIb30BAaHUS MPENapaToOB OBITOBOM XUMUHU
B [IOBCETHEBHOU KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzamust  MeXOpeaIMETHBIX  CBsi3ed Mpu  M3ydeHUH  oOmeil u
HEOpraHn4eckoi XxumMuu B 11 kiacce oCylIeCTBISETCS Yepe3 MCIONIb30BAaHUE 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, aHalu3, CHHTE3, KiaccupuKaluus, NEpUOJUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJIEIIMPOBAHNE, U3MEPEHUE, SBICHHUE.

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

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

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

TexHonorusa: XUMH4YecKasi MPOMBILIIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, ITHILEBAS
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX IpenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHaJIOB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.

= Onepatop 340 000 "KomnaHus "Tensop”,
OOKYMEHT NOANUCAH 3/IEKTPOHHOM NOANUCBIO
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[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCS TMPOTpaMM CpellHEero oOIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OO0IIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBMM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaroluxcsi pPyKOBOJICTBOBAThCSI B CBOEH
JESATEITLHOCTH 1EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH IETOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJMyue MPaBOCO3HAHUS AKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
I[N ¥ CTPOUTH JKU3HECHHBIC TIJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUS» JTOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HaeaJaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAaMH Y  TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIUMHU  TpoIeccam
CaMOTIO3HAHUS, CaMOpPa3BUTHUS W HPABCTBEHHOTO CTAHOBJICHHUS] JIMYHOCTH
oOydJarommxcs.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OTBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATeILHOCTH
OOy4JarommMxcs Mo peaju3alvy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaXCHUS K 3aKOHY M MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;
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CHOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHBBI, HAaMEpPEHHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUIOB YU4EOHOU NesATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh Pe3yJIbTar
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHanm3e MHQOPMAIMK O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IOBEJICHUE M IIOCTYIIKM CBOMX TOBApHILEH C
NO3ULNKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWwJI 0e30macHOro oOpalleHUus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIINX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TOCEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W  JPYruX BHUOAX
NeSTEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTHE€ B PEIICHUM MPAKTUYECKUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHoOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAaHUI 10 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHIYaJIbHON TpaeKTOpUU
oOpazoBanus, Oyaymiedi mpodeccun M peanus3anui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XWMHUHU, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;
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6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HUCTOYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIS
PELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUU, NPUHOCIIIMX BpEH OKPYXNKaAOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIM4YUsl PaA3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, YKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IIPEACTaBICHUS 00 OKpYKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJII  COBPEMEHHOM
HMBWIN3AaLMK: B €€ TyMaHUCTHYECKOM HANpPABICHHOCTH W BAXHOM pPOJIM B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOW KYJbTYpbl, PEIIEHUU TJI00AIBHBIX MMPpo0IeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, OOECIICUCHUH YCIOBHUI
YCHENIHOTO TPpyJa W OKOJOTUYECKA KOMQPOPTHOM IKHU3HU KaXKIOTO UJIieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TOHMMAaHUsA CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbIe 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUSA J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAay4yHbIX (PAKTOB M HMEIOLIUXCA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTIMU;

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




UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JeSITeTbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbIE Pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XUMHs» Ha
YPOBHE CpeAHEro ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
LEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEHU(PUKY METOJIOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, Uccle0BaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHbIC yuyeOHbIC NEUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIIMU O0y4arOIINXCS;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpeaMeTHbIE Ppe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

OBaanenue YHUBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEJIbHBIMH
NeCTBUSMM:

1) 6a30Bble JJOoruvyeckKune JaeMcTBUsI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapPaKTEPHBIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JII OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KiIacCU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJEeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PACCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMHHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) »JJIEMEHTa, XUMHUYeckas (opmyna, ypaBHEHUE XHMHUYECKOU
peakiuy — TMpU PEHICHUH Yy4eOHBIX TMO3HABATENIBHBIX W MPAKTUUECKUX 3ajad,
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IPUMEHATh HAa3BaHHbIE MOJEJIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peakuuit;

dbopMyIMpOBaTh LIENIU U 3a/1a4U UCCIIEI0OBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHMUS U OCHOBBI Ui (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTU
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHMS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHUpoBaTh
000011I€HNS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a4ad, IPUMEHEHUIO pa3JInYHBIX
METO/I0B ITO3HAHMUS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3IMYHbIX HCTOYHUKAX HUH(popMauuu (Hay4yHO-
NOMyJisipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIIPABOYHBIE MO0COOUS,
pecypcbl MIHTEpHETa), aHaIuM3upoBaTh MH(OPMALMIO PA3IMYHBIX BHIOB U (OpM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
orObope wuHpOpMaMK, HEOOXOJMMOM [l BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpeACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA $A3BIK B KadecTBE CpeAcTBa Mpu pabore cC
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHE CPEICTBA
HaIJIS,IHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH J1eHCTBUSIMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY 0OCYX AaeMOIl TeMbl B XOJ€ Majaora u/uiu
JUCKYCCUHU,  BBICKa3bIBaTh WA, (GOPMYJIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3aa4H;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBINOJHEHUN
XUMHYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
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U3y4aeMbIX BEIIECTB, PeaTu3alii y4eOHOro MPOEKTa U (HOPMYITUPOBATH BBHIBOJIBI
10 pe3yybTaTaM MPOBENEHHBIX WCCIEIOBAHUI TMyTEM COTIIACOBAHUS TO3UIUHA B
X0J1e 00CYKICHUS  0OMEHA MHECHHSIMU.

OBJiajieHNe YHUBEPCAJTbHBIMHU PeryJsiITABHBIMU ICiCTBUSIMH:

CaMOCTOSITEJIFHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO IT03HABATEIBHYIO
JEATENbHOCTh, ONpeAensas e€ UeNMu W 3a1aud, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh TIpEAaracMblii aIrOPUTM JIEHCTBUH TIpH
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEOBATEIbCKUX 3aj7ad, BbIOMpaTh Haubosee
3QPEKTUBHBIA CMOCO0 WX pEImeHHs ¢ Y4ETOM IIOJyYEHUS HOBBIX 3HAaHUH O
BEIIECTBAX U XUMUYECKUX PEAKITHSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH NESTEIBHOCTH Ha OCHOBE CaMOaHaln3a
¥ CAMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI
10 KITACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

C()OPMUPOBAHHOCTh ~ MPEACTABIEHUH O XUMHUYECKOH  COCTaBIISAIOILEH
€CTECTBCHHO-HAYYHON KAapTUHBI MHpA, POJIM XUMHM B IIO3HAHWM SIBJICHUHN
OpupoAbl, B (QOPMUPOBAHMUU MBIIUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(yHKIHMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEHIEeHUS] IPAKTUYECKUX 3aa
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M NMPUPOIHOMN
cpene;

BJIAJICHHE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUA (XMMHUYECKHM JJIEMEHT, aToM, 3JIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi gopmyina (pa3BEépHyTass M COKpalEHHas), MOJb, MOJIIpHas
Macca, MOJIApHBIA OOBEM, YIJIEpOAHBIM CcKeneT, (yHKUMOHAlbHAs TpyMIa,
paguKall, U30MEpHUsi, U30MEPBI, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YIJIEBOLOPOLBI,
KHUCJIOPOJA, U a30TCOAEpXKalue COCIAUHEHUS, MOHOMEp, IIOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOSHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsSI MAcChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHIN S3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXaluye B OCHOBE NOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (PAKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUM Ba)KHEHIINX OPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON AEATEIbHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHUW BBISIBIISATh XapaKTEPHbIE MPU3HAKU TOHSTHIM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HWCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHSA IMPHU
ONMCAHNU COCTaBa, CTPOCHHUS U IPEBPALCHUNA OPTAHUYECKUX COCIUHEHNN;

c(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHON)
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dbopMyaT OpraHMYECKMX BEMIECTB W yPaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIA MOJIEKYJI OPraHMYEeCKUX BELIECTB IS WIUIIOCTPALMUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUM YCTaHABIWBATH MPUHAJJIC)KHOCTh HU3YyUYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpeACIEHHOMY
KJIacCy/Tpynne coequHeHuN (yrieBOJOpOAbl, KHUCIOPOJI M a30TCOAEp Kallue
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cuctematudeckoir HomeHkinatype (IUPAC), a Taxke NPHBOAUTH TPHUBHAIBHBIC
Ha3BaHMS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWICH, AalETUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHOoNI, (HOpMaTbIeTH, aleTalbIeTHa, MypaBbUHAS
KHUCJIOTA, YKCYCHAsl KUCJIO0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNSTh BHUJBI XUMHUYECKOU CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa mis 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEICTABUTENICH Pa3IUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30Jl, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIUIEpPUH, (EHON, aleTalIbACTU]l, MypaBbUHAs M YKCyCHasi KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMH COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUA C
HCIIOJI30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTJIIEBOJOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIQJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUHN (HaOJItoJeHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJICIIMPOBAHUE),
WCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS Uil TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM ¥ JTaOOpaTOPHBIM OOOpYTOBAaHMEM, a TaKXKe MpaBWIa OOpaIleHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;
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c(OPMUPOBAHHOCTh YMEHHI TMJAHUPOBAaTh M BBINOJIHATH XUMUYECKUH
AKCIIEPUMEHT (TIpEeBpaIlleHUs OPTaHNYECKHUX BEIIECTB MIPU HATPEBAHUH, MTOTyUICHHE
TWJIEHA W W3yYeHHUE €ro CBOWCTB, KAaYCCTBCHHBIC PEAKIIMH OpPTraHUYCCKHUX
BEIIECTB, JCHATYypalus OCIKOB TpU HArpeBaHWH, I[BETHBIC PEAKIMH OCIIKOB) B
COOTBETCTBHUM C TIpaBWJIaMH TEXHUKHA O€30MacHOCTH TIpH OOpalieHuu C
BEIIECTBAMH U JIA0OpaTOPHBIM O0OPYZOBaHHUEM, TIPEIACTABIATH PE3YIbTAThI
XAMHUYECKOTO DKCIIEPUMEHTa B (OpMe 3alliCH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHbopMaiuu, IHTepHET U ApyTux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  SKOJOTHUYECKH
L€JI€CO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOH JEATEIBHOCTH B LEIAX
COXPAaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH NPUPOJHOW Cpelbl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBUS Ha >KUBBIE OPTaHU3Mbl OIpPENEIEHHBIX OPraHMYECKHUX
BellecTB, oHUMass cMbica nokazarens IIJK, mosicHaTs Ha mpumepax crnocoObl
YMEHBILIEHUS M TMPEAOTBpAILlEHUS] HMX BPEIHOTO BO3JEUCTBUS Ha OpPraHU3M
4eJI0BEKa;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAAX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H CJIA0OBHIAINIMX OOYyYalOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmasi ¥ HeopraHudeckas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHHM B TIO3HAHUM SIBJICHUUN
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS TPAKTUUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHUYCCKUI 3J€MEHT, aToM, u3oTtom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJIAPHBIN OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKUCJICHUS, XUMUYECKasi CBA3b
(KOBaJICHTHAs, MOHHAsS, METAJUTMYECKAas, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKA,
TUMBl XUMHUYECKUX  PEAKUHMA, PpacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOIMALIAS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TeOpus
AIEKTPOJIUTUUECKON AMCCOLMALINM, TEPUOANYECKU 3akoH /. I/I MGHI[CJICCBa
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3aKOH COXPAaHEHUS MAacChl BEILECTB, 3aKOH COXPAaHEHHUs W MPEBPALICHUS YHEPIrUU
OpU XMMHYECKUX pPEaKUUsAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH S3bIK XHUMUH,
MHUPOBO33PEHUYECKHE 3HAHUsA, JIEKAUIME B OCHOBE IOHMMAaHUS INPUYUHHOCTH U
CUCTEMHOCTH XMUMHYECKHX SIBICHHUN, (PAKTOJOTUYECKUE CBEJIECHUS O CBOMCTBAX,
COCTaBe, MOJIyYEHUU U 0€30I1aCHOM MCIOJb30BAaHUU BAKHEHIINX HEOPTraHUUECKUX
BELIECTB B OBITY M IPAKTUYECKOM EATEIBHOCTH YEI0BEKA,

C()OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIE IMPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONKMCAHUH HEOPTAHMYECKUX BEIIECTB M UX IPEBPALLICHUNA;

c(OpMUPOBAHHOCTh YMEHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cucremaruyeckyro HomeHknarypy (IlUPAC) u TpuBuansHble Ha3BaHUs OTACIBHBIX
HEOPTraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ras, aMMHAaK, rameéHas
U3BECTb, HETAaLIEHAs! U3BECTh, IUTHEBAS COMA, TUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJICHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBSI3U (KOBaJICHTHAsI, MOHHAs, METAJUIMUECKas, BOAOPOIHAS) B COCIUHEHUSX, TUI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs ), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBaHMUS,
KHUCJIOTBI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI TIEPUOANYECKOTO 3aKoHa /JI.
W. MenaeneeBa u 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, HCIONb3ysA MOHATHS «S-, P-, O-
AJIEKTPOHHBIE opouTtanm, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEIUHEHUU
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB J]. U.
Mengeneena;

chOpPMHPOBAHHOCTh YMEHUW  XapakTepus3oBaTh (ONMHMCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXKAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIAacCU(DPUIIMPOBATH XUMHUYECKHUE PEaKLUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
abdexTy peaxiy, U3MEHEHUIO CTEMEHEH OKHUCICHHs DJIEMEHTOB, 0OpaTUMOCTH
pEeaKlny, yYaCTHIO KaTaau3aTropa);
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c(hOpPMHPOBAHHOCTh YMEHHUU COCTABJISATh YPAaBHEHUS DPEAKIIUA Pa3TUIHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBUSI, PU KOTOPBIX 3TH PEAKIIMU UAYT IO KOHIIA;

cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, TMOJATBEPKIAIOIINE
KAUeCTBEHHBIM COCTaB pPa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHHM PACKpPhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEaKIUK OT PA3IMIHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictaus (mpuniui Jle [larensbe);

c(hOpMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHS] CEPHOM KHCIIOTHI, aMMHakKa, a
TakXe CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U J1abOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBWiia OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

chOpPMHUPOBAHHOCTh yMEHHUHN IUTAHUPOBATH W BBITIOJHATH XWMHYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaauzaTopa,
ONpPENENICHUE CpEApl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE pEeakIMu Ha cynbdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad IO
temam «Metauiby U «HeMmetaiib»y) B COOTBETCTBUM C MPaBWIAMH TEXHHUKU
0e30MacHOCTH MIPU OOpAIlEHNH C BEIIECTBAMHU U JJAOOPATOPHBIM 000pPYIOBaHUEM,
MPEACTaBIATh PE3yJbTaThl XHUMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(OpMAIUIO, TONYYaeMyl0 U3 Pa3HbBIX HCTOYHUKOB (CpEICTBAa MacCOBOU
KOMMYHUKaIu, IHTepHeT 1 ApyTrux);

chOpPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBWjia  JKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYAOBOM NEATEITHHOCTH B IEIAX
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COXPAaHEHMsSI CBOETO 30POBbS M OKPYKAIOIIEHM IPUPOIHOM Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBUS HA )KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMAas
cmpicnt mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yYMEHBIICHUS H
MPENOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns s 3amucu XUMHUYECKHUX

dbopmy.

= Onepatop 310 000 "Komnanus "TeHsop',
JAOKYMEHT NOANUCAH 3NEKTPOHHOWU NOAMNUCHIO
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
(undposbie)
n/m | TeMIporpaMmbl Bcero Kontpoubabiepadorsl | [IpakTnuecknepadoThl
o0pa3oBaTe/IbHbIepecypChl
Pa3nen 1.Teoperuyeckue 0CHOBbI OPraHN4ecKOi XUMHUH
[TpenmMeT opraHu4ecKo XUMUH.
1.1 Teopust CTpOCHUST OpraHUICCKUX 3
coenuHenuii A. M. Byrieposa
Hroronopazneny 3
Pa3znen 2.YriaeBoaopoanbl
21 [IpenensHBICYTIIEBOAOPOIBI — )
' AIIKAHBI
59 HenpenenbHble yriaeBogopobl: 6 1
' AJKEHBI, alIKa/INEHBI, ATKUHBI
2.3 ApOMaTH4eCKUEYTIIEBOAOPOIBI 2
IIpupoaHbie HICTOYHUKH
2.4 PHPOA 3 1
YIII€BOIOPOOB U UX NepepadboTKa
Hroromnopasznery 13
Pa3nen 3.KuciiopoacoaepxanueopranuyecKkuecoeMHeHus
3.1 Cruptel. @enon 3
3.9 Anpaeruasl. KapOboHOBBIE - 1
' KUCI0TEL. CI0oXKHbIE 2QUPHI
3.3 YrieBoasl 3 2

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO

Onepatop 3[10 000 "Komnanus "TeHsop”
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Hroromnopazaeny 13

Pa3znen 4.A30Tc011epmamneoprannquRnecoeL[m{e}mﬂ

4.1 AwmuHBL. AMUHOKACIOTEL. beiku 3

Hroromnopazaeny 3

Pa3nen S.BeicokoMoOJIeKy I pHbIECOeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2

Hroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34 3

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

KosnyecTBouyacon DJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/bHbIepecypChl

Ne HaumeHoBaHuepas3aejioB U
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl

Pa3zgen 1.TeopeTnyecKMeoOCHOBLIXMMHUM

CrtpoeHue aTOMOB.
[Teproanyeckuii 3aK0H U

1.1 [Tepuoanueckas cucrema 3
XAMUYECKUX deMeHToB /1. 1.
Menneneesa
12 CrpoeHnueseniecTna. 4
MHoroo6pa3ueBemnecTs
1.3 XUMUYecKuepeakuu 6 1 1
Hroronopazneny 13

Pa3nen 2.HeoprannueckassxumMusi

2.1 Meranbl
2.2 Hemeramist 9 1
53 CBsi3b HEOPTAHUYECKUX U ’
' OPraHUYECKUX BELIECTB
Hroronopazneny 17
Paznea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Hroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I1O 34 5 3

I[TPOIT'PAMME

Onepatop 310 000 “Komnannia_ TeHsop, ——
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosanyecrBoyacos
Haraun3y JIeKTPOHHBbIeNU(PPOBHIEOOPA30OB
n  Temaypoxa Be KoHTpoJbHBI IIpakTHYecku
YeHHU S aTeJIbHbIEPECYPChI

/ ero  epaboThI epaboThI
n

[Ipeamer opranu4ecko XUMHH, €€

BO3HHUKHOBEHHUE, Pa3BUTHE U 1

3HAYEHUE

Teopus cTpoeHHs OpraHM4EeCKUX

coequHenunit A. M. Byrneposa, eé 1

OCHOBHBIE MTOJIOKEHHUS

IIpencraBnenue o kaaccuukanuu

OpPraHMYECKUX BEILECTB.

Homenxknarypa (cucremaruueckas) u 1

TPUBHUAJIbHBIE HA3BAHUS

OpPraHUYECKUX BEILECTB

AJKaHBI: COCTaB U CTPOEHHUE, 1

TOMOJIOTHYECKHUU ST

MeraH u 3TaH — npocTenIue 1

IIPEICTAaBUTENN aJTKAaHOB

AJIKEeHBI: COCTaB U CTPOEHHUE, 1

CBOICTBa

OTUiEH U IPONWIEH — IpocTeiine 1

IIPEICTaBUTENN aJTKEHOB

[TpakTuyeckas pabora Ne 1. 1 1

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO
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«ITonydeHue 3TUICHA U U3YUYCHHE
€ro CBOICTBY

10

11

Ankanuensl. byranuen-1,3 u
metunoyranuen-1,3. [lomyuenue
CUHTETUYECKOTO KayuyyKa U pEe3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUM PSAI.
AneruiieH —
MPOCTEUIIUNIIPEACTABUTEIIHAIIKUHOB

Brraucnenus 1o YpaBHCHUIO
XHMHYECKOH peaKku

12

ApeHsl: GEH30J1 U TOTYOJ.
TOKCHYHOCTD apEHOB

13

14

15

16

I'eneTnueckas cBs3b
YTJI€BOI0OPOOB, PUHAUICKAIINX K
Pa3IMYHbBIM KJaccaM

IIpuponHbIE HICTOYHUKHU
YIJI€BOJIOPOAOB: IPUPOAHBIN ra3 U
MOMYTHbIE HEPTSAHBIE ra3bl, HEPTH U
MIPOJYKTHI €€ epepaboTKu
IIpupoaHbIE HICTOYHUKHT
yIJI€BOIOPOAOB: IPUPOAHBIN ra3 u
MOTNyTHBIE HEPTSHbIE ra3bl, HePTH U
MIPOJYKTHI €€ nepepadoTKu
KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U ATaHOJI.

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO
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Bonoponnasicsazb

18

19

MHoroaToMHBIE CIIMPTHI:
OTUJICHIJIMKOJIb U I'TIMICPHUH

@DeHo: CTPOCHUE MOJIEKYJIbI,

(bI/ISI/I‘ICCKI/Ie 1 XUMHWYECKHE
CBOfICTBa, IIPUMEHCHUEC

20

Anpaeruapl: GopManbICTHI U
arerajgbIaerua. AeToH

21

22

23

OAHOOCHOBHBIE NpPEIETIbHBIC
KapOOHOBBIE KUCIIOTHI: MypaBbUHAs
U YKCYyCHas

[TpakTrueckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCIIOTBI»

CTeapI/IHOBaH M OJICHMHOBAs KHUCJIOTHI,

KakK MPpEACTaBUTECIIN BBICIIIUX
Kap6OHOBBIX KHUCJIOT

24

MI)IJ'Ia KaK COJIX BBICIIINUX
KapOOHOBBIX KUCIIOT, UX MOTOIIIEE
JICHCTBUE

25

CrnosxHble 3(Upbl KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCIOT.
[Maaponu3cnokHbIX3GupoB

26

27

Kupsl: runponus, npUMEHEHHE,
Ouo0ruYecKas pojb )KUPOB
VYraeBojsl: cOCTaB, KilaccuuKanus.
Baxneiiiue npeacTaBuTeNu:
TIII0K03a, PPYyKTO3a, caxaposa

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO
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28 Kpaxman u nemnrosnosa kak
IIPUPOJHBIE ITOJIUMEPBI

KonTpomnpHas pabota mo pazueny
«Kucnopoaconepxaiue

29 = opraHWUYecKHe COCIUHCHUS»/ 1 1
Bcepocculickast mpoBepoyHas
paborta

OOm1ast xapaKTepUCTHKA
o  A3OTCOACPIAIIX OPraHUIeCKHX
coenuHenuii / Beepoccuiickas

poBepouHas paboTa

31 AMUWHBI: METWIAMUH U aHWJINH 1

AMUHOKHCIIOTHI KaK aM(OTepHbIE
OpraHMYECKUEe COCTUHEHUS, UX

32 ouogorunueckoe 3HaueHue. [lenTuasl. 1
benkukakmpupo HBIEBBICOKOMOJIEKY
TISPHBIECOCTUHEHHS

33 OCHOBHbBIC TOHITHUS XUMUH 1
BBICOKOMOJICKYJIAPHBIX CO€OUHEHMI

OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJICKYIISIPHBIX COCTMHEHUH. 1
[ImacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34 3

= Onepatop 340 000 "KomnaHus "Tensop”,
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11 KJIACC

Ne

n/
n

Temaypoxka

KoanuecTtBo4acoB

KoHTpoJibHbIEP
a0oThI padoThI

IIpakTHyeckue

Harauzyu
eHUA

JJeKTpOHHBbIeNU(PPOBBICOOpPa3OBaTE
JIbHbIepecypchl

XUMUYECKUH JIEMEHT.
ATOM. DneKkTpoHHas
KOH(HUTypamus aTOMOB

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHUYECKUX dJIeMEHTOR /1.
U. MenneneeBa, nX CBS3b C
COBPEMEHHOU TeOpUeEHn
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH
N3MCHEHHS CBOMCTB
XAMUYECKHX DJIEMEHTOB U
UX COCIMHECHUM 110
TpyIIaM U TePUOIaM.
3HavYeHHE NePUOIUIECKOTO
3aKOHA U CHCTEMBI
XAMHYECKHUX DJICMECHTOB
J.1. MeHneneeBa B
Pa3BUTUHU HAyKU

CrpoeHue BeniecTsna.
XUMHUECKas CBSI3b, e
BU/IbI; MEXaHU3MBI
o0pa3oBaHMs KOBAJIECHTHOU

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO
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cBs13u. BonopoaHascBsasb

BanenTtHocTs.
DNeKTPOOTPULIATETLHOCTb.
CreneHb OKUCIICHHUS.
BemectBa MoneKyIsspHOTO
Y HEMOJIEKYIIIPHOTO
CTPOCHHUS

[TonsTHE O IMCTIEPCHBIX
cucteMmax. VIcTuHHEIC 1
KOJUJTOUJIHBIE PACTBOPBI.
MaccoBas 10J1s BEIleCcTBa B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HGOpFaHI/I‘IGCKI/IX
coenuHeHMH. ['eHeTHUCCKAS
CBA3b HEOPTaHUYECKUX
BEILIECTB, Pa3IUYHBIX
KJ1acCOB

Knaccudukanms
XMMHYECKUX PEAKIUH B
HEOPraHUYECKOU U
OPraHU4YeCKOM XUMHH.
3aKOH COXpaHEHHUs MaCChl
BEILIECTB; 3aKOH
COXpAHEHUS U
MPEBPAILECHUS SHEPTUU TTPU
XUMHYECKUX PEAKIUAX

CKOpOCTh peaxiuu.

1

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO
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OOpatuMsble peakuuu.
XuUMHUYECKOE paBHOBECHE

10

[TpakTuyeckast padora Ne 1.
«BnusiHue pa3an4HbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DICKTPOIUTHYCCKAS
nucconuanusd. Ilogarue o
BOJIOPOJIHOM ITOKa3aTesie
(pH) pactBopa.
PeakiimnnoHHOroooMeHa.
I'upoan3opraHMYecKux
HEOPraHMYECKUXBEIICCTB

12

OKHCIUTEITEHO-
BOCCTaHOBUTEJILHBIE
peaknuu. [lonstue 06
ANEKTPOJIU3E PACIIIaBOB U
pacTBOpPOB CONEH

13

KonTponbHas padota no
pazaeny «TeopeTnueckue
OCHOBBI XUMHHN»

14

Merannsl, UX IOJIOKSHHUE B
[Iepnonnueckoii cucreme
XAUMHUYECKHX dJIeMEHTOB /I,
. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB.
Oo6muehr3nuecKuecBONCTB
aMeTaJIoB
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15

CruiaBbl METaJLIOB.
DIJIEKTPOXUMHUYECKUH P
HaMpsHKEHUH METallIOB

16

XHUMHUYECKHE CBOMCTBA
BaXKHEHIIIUX METAJIOB
(HaTpuii, Kanuii, KaJIbLHM,
MarHui, aJJlOMAHAN) U UX
COETUHEHUN

17

XUMHUYECKUE CBOUCTBA
XpoMa, MEJIU U X
COeTMHEHUN

18

19

20

21

XUMHUYECKHUE CBOUCTBA
IIMHKA, JKeJie3a U UX
COE€IUHEHUN

ITpakTuyeckas paGora Ne 2.
"Pemenue
HKCHEPUMEHTAIbHBIX 3374
o remMe «Metamb»"

Hemerainsl, ux moyioxxeHue
B [Iepuoandeckoii cucreme
XUMHUYECKHX 3JIEMEHTOB /],
. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

Du3nYECKUE CBOMCTBA
HEMETAIJIOB. AJIOTPOTHS
HEMETaJUIOB (Ha IIpuUMepe
KHCJIOpoJia, cepbl, hochopa
U yTIeposa)

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO
MyHuumvnanbHoe 6l0KeTHoe o6l eobpazoBaTenbHoe yupexaeHme 31.08.2026 10.30 (MSK) Mpocraa noanuce
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22

XUMHUYECKHE CBOUCTBA
raJIOTEHOB, CEPhI U UX 1
COETUHEHUN

23

XMMHUYECKUE CBOUCTBA
a3oTa, hocdopa u ux 1
COCTMHEHUN

24

25

26

27

28

29

XHUMHYECKUE CBOWCTBA
YIJIEpO1a, KPEMHHUS U UX 1
COECIMHEHU I

[IpuMeHeHne BaKHEHIIINX
HEMETAJUIOB U UX 1
COETUHEHUN

O0600111eH1E U
cUCTeMaTu3alus 3HaHHH 110
teme «HeMeramabny.
Brrancnenus no 1
yYpaBHEHUSM XUMHUYECKUX
peakuuii u
TEPMOXUMHUYECKHE PACUETHI
[TpakTuueckast paborta Ne 3.
«Pemenue
IKCIIEPUMEHTAIBHBIX 33724
o Teme "Hemeramisr"y

KonTponpHas pabota mo
TeMaM «MeTaJuIbl» U 1
«HemeTtamis»

Heoprannueckue u
OpraHUYeCKHUE KUCIIOTHI. 1

Heopranuueckue u

AOKYMEHT NOANUCAH 3NIEKTPOHHOU NOANMUCBIO

"CpefHAn o6leobpazoBaTenbHan WKona N221 c. CeMeHoBKa
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OpraHn4€CKUC OCHOBAHHUA

30

AmdoTtepHbIe
HEOPraHUYeCKHUe U
OPraHNYeCKHUE COCITUHEHUS.
I'eneTtnueckas CBA3b
HEOPraHUYeCKUX U
OpraHUYECKUX BEIIECTB

31

Ponp xumun B
obecneueHUH
JKOJIOTHYCCKOM,
SHEPreTUYECKON U
MHIIEBON OE30ITaCHOCTH,
Pa3BUTUH METULIMHBI

32

[Ipencrasnenus: 06 oOMUX
HAaYYHBIX IIpUHOUIIAX
MMPOMBIINIJICHHOT'O
MOJTyYeHUs BaKHEUIITUX
BEIIECTB

33

34

Yenosek B MUpeE BEUIECTB U
MaTepuajoB

Xumus u
3/10pOBbEYENIOBEKA

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34
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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 TIO3HAHMM SIBJIGHUM NPUPOJBI, B
(OpMHPOBAHNUN MBILUIEHUS U KYJIbTYphl IMYHOCTH, €€
(yHKIIMOHAJIBHOW TI'PAMOTHOCTH, HEOOXOOUMOW AJis
pelIeHns] MPaKTUYECKMX 3alad M  3KOJOTMYECKU
000OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3I0pPOBbIO U
IIPUPOJIHOM Ccpefie

1.2

1.3

1.4

Biagenue cucteMod XMMHMYECKMX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAralolue MOHATHS (MOJIEKyIa,
BAJICHTHOCTb,  JJIEKTPOOTPHULIATEIIBHOCTh,  CTEIEHb
OKHUCJICHHs, XMMHMYECKas CBsI3b, MOJIb, MOJISIPHAL
Macca, MOJISIpHBI 00BEM, YIJIEpOTHBIA  CKEJeT,
GyHKUMOHANbHAS — TpyHNa, paauKaig, H3oMepus,
H30MEDHI, TOMOJIOTMYECKUH  Psig, TOMOJIOTH,
YIIEBOAOPOABI, KHUCIOPOA- U a30TCOAEpKaIUe
COEIMHEHUS, OMOJOTMYECKH aKTHUBHbBIE BEIIECTBA
(yriaeBoamsl, >KUpbI, O€nKH), MOHOMEp, IOJUMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COEJIMHEHUS); TEOPUU U 3aKOHBI (TEOPUs XMMUYECKOTO
cTtpoenust oprannyeckux BemectB A.M. Byrieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKHI A3BIK  XUMMHH,
(aKkTOJIOTUUECKHE CBEJEHUS O CBOWCTBAaX, COCTAaBe,
MOJIyYE€HU U u 6e30macHOM WCII0JIb30BaHNN
BAOXHEHIINX  HEOPraHMYECKHMX U  OPraHUYECKUX
BEIIECTB B OBITY M MPaKTHUYECKOW JeATeIbHOCTU
YeJI0BEKa

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

c(hopMUPOBAHHOCTH YMEHUU WCIIOJIb30BaTh
XUMHYECKYIO CUMBOJIUKY TS 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
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CdopMupoBaHHOCTH YMEHHI YCTaHaBJIMBATh
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 Ha3BaHUSA o
cucrematrueckoir HomeHkmarype (IUPAC)

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

ChopMUpOBaHHOCTh YMEHHSI TIPUMEHSITB: TTOJIOKECHUS
TEOpUU CTPOCHHSI OpraHUYecKmx Bemects A.M.
1.6 byrnepoBa miis 0OBSICHEHUS 3aBHCHMOCTH 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 OTACIBHBIX OPTraHHUYECKUX
BCIIICCTB (3THNCH, MIPOTIHJIEH, aIleTUIIEH,
2.1 ATUJICHTJIMKOJb, TIULEpUH, (eHon, (opMaabaeTru,

aleTaNbACTU, MypaBbUHAsA KUCIOTa, YKCyCHas
KHCIIOTa, OJIEMHOBAsi KUCIIOTA, CTE€ApUHOBAs KUCIOTA,
TIII0K03a, PPYKTO3a, Kpaxmall, LEeJUTI0I03a, TITHIUH )

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,
MeTunoyraguen-1,3, OeH307, METaHOJ, JSTaHoI,
STWIEHIJIMKOJIb, TJIULEPUH, (EHOJ, aneTalbIerus,
MypaBbHHAsA U YKCYCHasi KMCJIOTBI, TJIFOK03a, Kpaxmall,
LIEJUTI0J1032, aMUHOYKCYCHAs! KUCJIOTA)

CdopmupoBaHHOCTH yMEHUs WJUTFOCTPUPOBATH
TE€HETUYECKYIO CBA3b MEXIY TUNWYHBIMU
MIPEACTABUTEISIMU PA3JIUYHBIX KJIACCOB OPTraHUYECKHUX
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 MPUMEHEHHUE MPOAYKTOB IepepaboTKu

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), UCIIOJIb30BaTh
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 TaKkKe MpaBHia OOpalICHUsS C
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 CBOICTB, 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 pe3ynbTaThl
XMMHUYECKOI0 3KclepuMeHTa 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 MCXOJHOIO BELIeCTBa MJIM MPOJYKTa
peaKIy Mo M3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO U3 HCXOJHBIX BEIIECTB WM MPOJLYKTOB
peaxiumn)

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

CdopMUpOBaHHOCT yMEHHH COOIOATh MpaBUia
HKOJIOTHYECKHU 11€JIeCO00Pa3HOTo MOBEIEHHs B ObITY U
TPYAOBOW NEATETHHOCTH B IIENISIX COXPAHEHUSI CBOETO
3I0pPOBbSI U OKpYyXarolled TMPUPOAHOM  cpensl,
OCO3HABaTh OINACHOCTh BO3JICHCTBUS Ha JKUBBIC
OpPraHu3MBbl OIpPENENEHHBIX OPraHWYECKHX BEIECTB,
nmoHuMass cmbicn mokazarens [IJIK  (mpemenbHO
JIOITYCTUMON KOHIIEHTPALMH), MOSICHATh Ha NMpUMepax
CHocOOBI  yMEHBIIEHUSI W  TMPEJOTBpAIEHHUs UX
BPETHOTO BO3/ICHUCTBUS Ha OPraHU3M YeJIOBEKa

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

LOKYMEHT MOAMMUCAH 3/IEKTPOHHON NOANUCHIO
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

Onepatop 340 000 "KomnaHus "Tensop”,




TeOpeTI/I‘IeCKI/ICOCHOBBIXI/IMI/II/I

11

Brnanenve cucreMoi XUMUYECKHMX 3HAHMM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAOIINE TTOHATHS (XUMHUYECKUT
DIIEMEHT, aTOM, DJICKTPOHHAs 000JI04YKa aToMma, S-, p-, d-
QJIEKTPOHHBIE OpOWTANIM AaTOMOB, HWOH, MOJEKYJa,
BAJICHTHOCTh,  DJIEKTPOOTPUIIATEIPHOCTh,  CTEIICHb
OKHUCJICHUS, XUMUYECKasl CBsI3b, MOJIb, MOJISIPHAs Macca,
MOJIAPHBIA O0BEM, KpUCTALTUYECKAs PEIIETKA, THUIIBI
XAMHUYECKHX peakuuii (OKUCTUTEIBHO-
BOCCTAaHOBUTENbHBIC, HK30- M  OSHIOTEPMHYECKHE,
peakiuu HOHHOTO OOMEHA), PacTBOpP, IJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHUECKAs JTUCCOIMAIINS,
OKHUCJIUTEh, 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
CBEJICHMS O CBOMCTBAaX, COCTAaBE, IIOJYyYEHUU 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  COOTBETCTBYIOLIME  MOHATHS  MIpH
OMHUCAaHWUU CTPOCHHUSI M CBOWCTB HEOPTaHUYECKHUX
BEILECTB M WX IMPEBpAIICHUH; BBIABISTh B3aUMOCBS3b
XUMHUYECKHUX 3HaHUI c MOHSATUSAMHU "
MPEACTABICHUSIMU  JIPYTUX  €CTECTBEHHOHAYYHBIX
MIPEAMETOB

Biranenne OCHOBHBIMU METOJJaMU HAYyYHOTO IMO3HAHUS
BEIIECTB M XMMUYECKHUX SBJICHUH (HaOioaeHue,
U3MEpEeHHe, IKCIIEPUMEHT, MOJIETTMPOBAHHE)

CdopmupoBaHHOCTH YMEHHI ONPEACIIATH
BAJICHTHOCTh W CTENEHb OKHUCICHHUS XUMHUYECKUX
JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ
XAMHYECKON CBSI3H (koBaneHTHAs, HWOHHas,
METaJIJIN4ecKasi, BOJOPOAHAs) B COCIWHEHUSX, THII
KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOTO BEHIECTBA
(aTromHas1, MOJIEKYTISIpHASI, MOHHASI, METAILITUYECKAsl )

1.5

CdhopmupoBaHHOCTE yYMEHUN OMPEAENSATh 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

Onepatop 30 000 "Komnanus "TeHsop',
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1.7

1.8

1.9

CdopMUpPOBAaHHOCTh YMEHHH COCTABJISTh ypPaBHECHHS
peaKuuii pa3JuyHbIX TUIOB, MOJHBIE U COKpAalIEHHbIE
YpaBHEHUS peaklUHMii HOHHOTO OOMEHa, Y4YUThIBAs
YCJIOBHS, PU KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHIIA

ChopMupOBaHHOCTh YMEHUN TPOBOJUTH PEAKIINH,
MIOATBEPKIAIOIINE KAaYeCTBEHHBIM COCTaB Pa3jMYHBIX
HEOpPraHMYECKUX BEUIECTB, PACIO3HABaTh OIBITHBIM
MIyTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPAX
HEOpPraHUYECKUX BEIIECTB

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

1.10

CdhopmupoBaHHOCT YMEHUN OOBSICHATH 3aBUCUMOCTh
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  TOHSATHA ~ «S-, P-, d-2JIEKTpOHHBIE
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 XapaKkTepu30BaTh
(oTIMCHIBATD) oOmue XUMHYECKUE CBOMCTBa
HEOPTaHMYECKUX  BEIISCTB  PA3JIMYHBIX  KIJIACCOB,
MOJATBEPXKJIATh CYIIECTBOBAHUE TEHETUYECKOW CBS3H
MEXy HEOPTaHWYSCKUMHU BEIIECTBAMH C ITOMOIIBIO
YpaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKITUI

2.4

CdopMupoBaHHOCTH yMEHUN yCTaHaBJIMBATh
NPUHAAIIESKHOCTh HEOPraHWYECKHUX BEIIECTB IO MX
COCTaBy K ONpeeN€éHHOMY  Kiaccy  (rpymre)
COEMHEHUH (MpoCThie BeIIeCTBA — METAIbl U
HEMETaJUTbl,  OKCHJBI, = OCHOBAHWS,  KHCIOTHI,
am(oTepHbIe THIAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTH yYMEHUI HCII0JIb30BaTh
XUMUYECKYI0O CHUMBOJIMKY JUISI COCTaBJICHHS (hopmyl

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




cucreMarnueckyto  HomeHkimarypy  (IUPAC) wu
TPUBHAJIbHBIE HA3BaHUS OTIEIbHBIX HEOPTaHMYECKHX
BEIIECTB (YrapHbId ra3, YIJICKUCIBIM Ta3, aMMHaK,
rameénasi I3BeCTh, Herali€Has u3BecTb, IMThEeBas COJIa,

MIAPUT U IPYTHE)

2.6

2.7

CchopMupoBaHHOCTb YMEHHU XapaKTepu30BaTh
(onuceIBaTh) obmue XUMUYECKHE CBONCTBA
HEOPraHWYECKUX  BEIECTB  Pa3JIMYHBIX  KJIACCOB,
IIOATBEPKIATh CYLIECTBOBAHUE I'€HETHUYECKOW CBS3U
MEXJy HEOPraHWYECKMMH BEUIECTBAMHU C ITOMOILBIO
YPAaBHEHU COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIUN

ChopMUpOBaHHOCTH ~ YMEHMH  IJIAaHUPOBaTh |
BBINOJIHAT XUMUYECKUH HKCIEPUMEHT (pasiiokKeHHe
NEPOKCHIa BOJOpPOJA B IMPHUCYTCTBUHU KaTaau3aropa,
OIpeieIeHne Cpe/ibl PaCTBOPOB BELIECTB C IOMOIIBIO
YHUBEPCAJIbHOTO WHIUKATOpA, BIIMSHUE PA3IUYHBIX
(GakTOpOoB Ha CKOPOCTh XMMHUYECKOH peakluu,
peaxKuyu HOHHOIO OOMEHA, KaueCTBEHHbIE pEeaKIIMM Ha
cyibdar-, kapOoHAaT- M XJIOPUI-aHUOHBI, Ha KaTHOH
aMMOHHUS, pEIIEHHUE SKCIEPUMEHTAJIbHBIX 3a1ad IO
TemaM «Metamibsl» U «Hemeraniasl») B COOTBETCTBUU
C MpaBWJIAMU TEXHUKU OE30M1aCHOCTH IIPU OOpallleHUN
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
M0JIb30BAHMS XMMHYECKON MOCYAO0N 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 MHUpAa,
PO XMMHH B TIO3HAHWH SIBJICHUH TIPHPOJBI, B
(GbOpMUPOBAHUU MBIIICHUSI U KYABTYPBI JINYHOCTH, €€
(YHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOJAMMOM ISt
pelleHus TPaKTUYECKUX 3a7ad M  IKOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3I0pPOBbIO0 H
MIPUPOAHOM 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 MOBEIEHUS B OBITY U
TPYZAOBOMN JEATEIBHOCTH B LENSAX COXPAHEHHUS CBOETO
310POBbS U OKPYXKAIOLIEH TPUPOJHON Cpebl
Oco3HaBaThb ONACHOCTb BO3JEHUCTBUS HA IKUBBIC
OpraHU3Mbl ONPEACIEHHBIX BEIECTB, IOHUMAasi CMBICII
nokazarens [I/IK, mosicHsATh Ha mpuMepax CrocoObI
YMEHBIIECHUS W NPEJOTBPALICHUS MX BPEIHOIO
BO3JECHCTBUS HA OPTAHU3M YEJIOBEKA

ChopMupOBaHHOCTh YMEHUN TPOBOJUTH BBHIYMCICHUS
C WCIOJb30BaHMEM IIOHATHUA  «MaccoBas  J10Jis
BELIECTBA B PacTBOpE», 0OBbEMHBIX OTHOLICHHUM ra3oB
OpU XMMHUYECKMX PpeakLUsX, MacChl BeUIeCTBAa WU
00BbéMa 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 COXPAHEHMsI SHEPTUU

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO
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IMPOBEPAEMBIE 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 MarepUaioB. Teopus CTPOEHUs OPraHUYECKUX
coequuennit A.M. bytinepoBa, €€ OCHOBHbBIE MOJIOKEHUS

1.2

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

1.3

Homenknarypa opraHmdeckux COEAMHEHUH (CUCTEMAaTH4yecKas) U TpUBHAJIbHbIE
Ha3BaHUs BaKHEHIINX MpeAcTaBUTENCH KIIACCOB OPraHUYECKUX BELIECTB

YTIeBO0POABI

2.1

AJIKaHBI: COCTaB ¥ CTPOEHHUE, TOMOJIOIMYECKUH psif. MeTaH u 3TaH — pocTeiime
NPEJCTaBUTENIN AJKAaHOB: (PU3MUECKHEe W XHMHUYECKHE CBOICTBa (peakmuu
3aMelIeHUsl U TOPEHMsI), HaX0XkJIeHHE B IPUPOJIE, IOJIYYEeHUE U IPUMEHEHHE

2.2

2.3

2.4

2.5

AJIKEHBI: COCTaB M CTPOEHUE, NOMOJIOTMYECKHH pAld. OTWIEH U IPONWIEH —
NPOCTEHIINE TPEJCTABUTENIN AIKEHOB: (U3MYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuM TUAPUPOBAHUSA, TaJOICHUPOBAHUS, TUApPATALUU, OKHUCICHUA W
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

Ankaguensl: OyranueH-1,3 u wmerunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKHE CBOICTBa (peakius HOJMMEPH3aLIN ).
[TonydyeHneCHHTETHUECKOTOKayYyKa U Pe3HHbI

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, (HU3MYECKUE W XHUMHYECKHUE CBOMCTBA
(peakuuy TajJoreHUPOBAHUS U HUTPOBAHUS), IOTyYeHHE U MpUMeHeHue. Tomyour:
COCTaB, CTpoeHue, (U3MYECKHe W  XUMHUYECKHE CBOWCTBa  (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUs), TONydyeHHUE W TMpUMEHEeHHe. TOKCHUYHOCTh
apeHoB. ['eHeTHdeckas CBSI3b MEXKIY YIJIEBOAOPOAAMM, NPUHAMICKANUMU K
pa3IMYHBIM KJaccam

2.6

[Ipupoanbie HCTOYHUKHU YyTaeBOA0poAOB. [IpupoaHblil ra3 U MONyTHEIE HEPTSIHBIC
ra3el. Hedts u e€ mpoucxoxaeHue. CrocoObl mepepaboTKu HEPTH: TEPEeroHKa,
KPEKUHT (TEPMUYECKUH, KaTaTUTHYeCKHii), muponus. [IpoaykTel 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), MpUMEHeHHue. BojopoaHbie CBI3UM MEXIY
MoOJIeKyJlaMH crnupToB. JleficTBHe MeTaHoJia W ATaHOJa HAa OpPraHU3M 4YellOBeKa.

LOKYMEHT MOAMMUCAH 3/IEKTPOHHON NOANUCHIO
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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
pEaKIHM), MOTyICHUE U IPUMEHEHNE

3.4

OnHOOCHOBHBIE Tpe/eNbHbIe KapOOHOBBIE KHUCIOTHL. MypaBbHHas M YKCYCHas
KHCJIOTBI: CTPOCHHE, (PU3NYECKHE U XMMHUYECKHE CBOMCTBA (CBOMCTBA, O0IIMeE IS
Kjlacca KHCIOT, peakuus »Tepudukanuu), IMOJy4eHHe ¢ PUMEHEHHE.
CreapuHOBas U OJIEMHOBAsI KUCIIOTHl KAaK MPEJACTABUTENN BBICIIMX KapOOHOBBIX
KHUCTIOT. MblIjia KaK COJIU BBICHIMX KapOOHOBBIX KUCIOT, UX MOIOIIEe AeCTBHE

3.5

Crnoxnble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIPOJIN3 CIOXKHBIX
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 (B3auMoieiicTBre ¢ ruapokcuaom meau(ll),
OKHCIICHHE aMMHa4HbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHOBICHMHE,
Opo’XKeHHE TIIOKO3bI), HAaXOXJIEHHE B NPUPOAE, NMPUMEHEHHUE, OHOIOTHYecKast
poib. PotocunTe3. PpyKTO3a Kak M30Mep IoKo3bl. Kpaxman u memnono3a Kak
npuposaHble nojaumepbl. CTpoeHue Kpaxmalla MU LeJUIrosio3bl. DPusmdeckue u
XMMHYECKHE CBOMCTBA Kpaxmaia (TMIposiu3, KaueCTBEHHAas! Peakiysl ¢ MOJ0M)

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 npUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuuHasd,
BTOpUYHAasT U TpPETUYHas CTPyKTypa OenkoB. XHMHUYECKHECBONCTBAOEIKOB:
THJIPOJIN3, J€HATypalts, KaueCTBEHHbIepeaKIIMNHA0CIKH

BBICOKOMOJ'ICKy.HSIpHBIeCOe)II/IHeHI/IH

5.1

OcCHOBHBIE TIOHATHUS XUMHHM BBICOKOMOJIEKYJISPHBIX COEIUHEHHI: MOHOMep,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSAS MOJIEKYIIApHas
macca. OCHOBHBIEMETO/IBICHHTE3aBbICOKOMOJIEK YIS PHBIXCOSTUHEHUH -
MOJIMMEPU3ALHS U ITOJIMKOHIEHCALIHS

5.2

OKCHEpUMEHTAJIBHBIE METOJbl M3y4YEHHMS BEIIECTB M HX IPEBpaIllCHUN:
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
MEPBBIX YETHIPEX TEPUOJIOB. DIEKTPOHHASKOHPHUTYPAIHSIATOMOB

1.2

1.3

ITepuoanueckuii 3akoH u [lepuoauueckas cucrema XumMu4eckux snemeHTon [1.M.
MenneneeBa. CBsi3b NepHOAUYECKOro 3akoHa U llepuogumyeckoil cucTembl
xumudeckux snemeHToB .M. MenneneeBa ¢ COBPEMEHHON TEOpHEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XHUMHUYECKHUX JJEMEHTOB U
00pazyeMbIX MMH TPOCTHIX M CJIOXKHBIX BEIIECTB MO TPYyNIaM U TEPHOIAM.
3HaueHHENEPUOIUIECKOT03aKOHA B PA3BUTUMHAYKH

Crpoenue BemecTBa. XHUMHUYECKas CBs3b. Buabl XMUMHYECKOM  CBS3U
(koBaJIcHTHas HEMOJISIpHAsT W TIOJsApHAs, HWOHHAs, MeTauinyeckas). VoHBI:
KaTUOHBI U aHMOHBI. 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. TUIBl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOWCTBA
BEIIECTB OT THUMA KpuUcTauiMueckod pemérku. IloHatue o aucnepcHbIX
cucremax. VcTUHHBIE M KOJUIOMAHBIEPACTBOPHL. MaccoBasionsBellecTBa B
pacTBope

Knaccudukanus HeopraHnueckux coequHeHnii. HomeHkiaTypa HeopraHmdecKux
BELICCTB

1.7

Xumuyeckass — peaknus.  Krmaccudukauus ~— XMMHUYECKHMX — peakuuid B
HEOPTraHWYECKOW M OPraHMYEeCKOM XUMHUHU. 3aKOH COXPAaHEHMsI MAcChl BEIIECTB,
3aKOH COXPAHEHMS U IIPEBPALLEHUS YJHEPTUHU TP XUMUYECKUX PEAKLIUAX

1.8

CKOpOCTB pCaKkuu, €€ 3aBUCHMOCTbD OT Pa3JINIHBIX (I)aKTOpOB

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. [lonoxenune HemerauioB B [lepuonndeckoil cucreMe XUMHUYECKUX
anemenToB J[.M. MenzeneeBa u ocoOeHHOCTH cTpoeHus aromoB. dusnueckue
CBOWCTBA HEMETAJJIOB. AJIJIOTPONUS HEMETAJUIOB (Ha MpUMeEpe KUCIOPOa, CEphbI,
dbocdopa u yriaeposa)

XWMHUYECKHE CBOWCTBA BaXHEWUITUX HEMETA/UIOB (TaJlOreHOB, 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 JI.M. MenzaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTaioB. O0mue ¢usudeckre cBoiicTBa MeTamuioB. CIUIaBBIMETAIIOB.
DIIEKTPOXUMUYECKUUPSATHATPSKEHUIMETAIIIOB

XVUMUYECKHE CBOMCTBA BaXKHEUIINX METANIOB (HATPUHM, KaluWid, KalbIUi,
MarHui, aJlOMUHUN, ITUHK, XpOM, Kelie30, MeIb) M HX coeaumHeHuil. OOmue
CrocoObI MOTy4YeHUsI MeTauIoB. [[pruMeHeHrne MeTalIoB B OBITY U TEXHHUKE

2.5 ['eneTnyecKas CBA3b HEOPraHUYECKUX BEIIECTB, JPHHAMICKAIINX K Pa3IuIHbIM

JAOKRYMEHT MOANNCAH 3/TEKTPOHHOU NOAMUCBIO
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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 OOIMMX HAYYHBIX MPHHIMIAX MMPOMBIIIJICHHOTO IOTYYCHUS
BOKHEMIIMX BeWECTB. YeIOBEK B MUPE BELIECTB M MATEPUAJIOB: Ba)KHEHILIHNE
CTPOMUTEJIbHBIC MaTepualibl, KOHCTPYKIMOHHBIE MAaTE€pHasibl, KpPAaCKH, CTEKIIO,
KepamMuKa, MaTepuajbl ISl AJIEKTPOHUKH, HAHOMATEPHUANIbl, OPraHUYECKHE U
MUHEpaJIbHBIC YA0OpEHUS

3.3

XvUMHS U 3I0pOBbE YENIOBEKa: IMpaBWJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
[perapaToB, MpaBuiIa 0€30MaCHOTO UCIIOIL30BAHUS MIPENapaToB OBITOBON XUMUU
B [IOBCE/IHEBHOM JKU3HU

LOKYMEHT MOAMMUCAH 3/IEKTPOHHON NOANUCHIO
MyHuumnanbHoe 6lo)keTHoe o6l eo6pasoBaTenibHoe yupexaeHe 31.08.2026 10.30 (MSK) Mpocras nognuck
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Pymzutuc I'. E. Xumus. 10 knacc. YaeOHuK ju1s 00111e00pa3oBat. yUpekICHHM
/T'. E. Pym3utuc, ®@. I'. ®enpaman. — 4-e u3a. — Mocksa: [Ipocsemenue, 2016. —
224 c. :un.;

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

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. I'apa H. H. Xumus: ypoku B 10 knacce: nocobue maisa yuurens / H. H. 'apa. —
Mocksa: [Ipocsenienue, 2014. — 127 c.;

2. T'apa H. H. Xumus: ypoku B 11 knacce: nocobue nis yuutens / H. H. I'apa. —
Mocksa: [Ipocsenienue, 2014. — 127 c.;

3. Hoponwkun B. H. Xumus. EI'D. Paznen «Heopranuueckas xumusi». 10 — 11
kiaccel. TpeHupoBoyHas TeTpaib. Y4eObHo — MeToaudeckoe nocooue / B. H.
HoponbkuH, A. I'. bepexnas, T. B. Caxunesa, B. A. ®eBpanesa. — Mocksa:
Jlernown, 201. — 65 c.;

4. Paneukuit A. M. Xumus. lugaktuueckuid matepuai. 10 — 11 kmaccsr:
nocobue aig yuutesnei odmeoopaszoar. yupexaenuit / A. M. Paneukuit. —
Mockaa: [Ipocsenienune, 2011. — 127 c.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://him.1september.ru Equnas xomrekuus IIOP: TIpeameTHas KouteKus
«XuUMUsD»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHbBIE
skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o0rieo0pa3oBaTeasHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoi
http://wwwalhimik.ru Bcepoccuiickas onuMinana mKoIbHUKOB 10 XUMUN
http://chem.rusolymp.ru Opranuueckast XuMus: 3JI€KTPOHHBIA yU4eOHUK IS
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: JIEKTPOHHBINH yU4COHUK
http://wwwhemi.nsu.ru OTKpbITHIH KOIUIeIK: XUMUS
http://www.chemistry.ru JluctaniionHas oJMMITHAAA IO XUMHUH:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOESKT
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