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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpelHero ooOmero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBaeHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpernogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPAMMBI, H
OCHOBHBIX TnONOXKeHHW «CTparerum pasBUTHS BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO0/J0OB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OIMPEIEIICHUIO
oO1ielt crpaTteruy 00y4ueHus, BOCIUTaAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOydYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, NPUCYIIHUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpPhI
YEJIOBEeKa, a TaKXKe SKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY
3M0POBbI0 M TPUPOAHONW cpene. Peanusyercss xXuMuyeckoe o0Opa3zoBaHUE
oOydJaronmxcst Ha YpOBHE CpPeHEro 00Iero oOpa3oBaHUs CPECTBAMH YUeOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIO OIpPEAEIEHbl B
nporpaMMme O XMMHUU € Y4ETOM CHelu(pUKH HAyKH XUMUHU, €€ 3HA4YeHUs B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit denepanumu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYIO0 POJb B
COBPEMEHHOW IUBWJIM3AIMKM, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIHLHOTO HAYYHOTO MBILIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPYKAIOIIeM MHpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOPOe (OPMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, NX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMHU TIPUMCHCHHS.

TecHO B3aMMOJENCTBYSI C APYTMMH €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHhEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJa W KM3HU KaXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBJI€HAa Ha pEIICHHE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBHM C OOIIMMHU MEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YUYEHUS) OPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaronmmxcs, HEOOXOJUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIECIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa «XUMHS» SBIAIOTCA 0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmass M HEOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHHWM MO HEOPTraHWYECKOW XMMUH (C BKIIOUEHHWEM 3HAHUM U3 00IIel XuMUN) U
OpraHn4YecKor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU W3YUYECHHUU
npeaMeTra oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOI000pas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas Xumus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TOAXO0Ja K U3Y4YEHHI0 Yy4eOHOro Marepuana H OO0yCIIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUK HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpUBAIOTCSl HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX W  DJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3yd4aeMblx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHndeckod XUMHM TMOJYYarT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEJCTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKLIUH.

[Tox HOBBIM yTIOM 3peHHUsT B TMpeaMeTe «XHUMHs» 0a30BOTO YpPOBHS
paccMaTpWBAaeTCs W3YYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuadl u (aKTOJIOTHMYECKHE CBEIACHHS O BEIIeCTBaX U
XUMUYEeCKO peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas
XUMUS» OOYyYarOIIMMCSl TPEAOCTaBIAECTCS BO3MOXKHOCTh OCO3HATH 3HAYEHUE
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NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTUYECKUX MO3ULUH,
rIIyoke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o01aromiel 10 00BACHSIONICH 1 MPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHMI O BaKHEHIIMX BELECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE O XUMUYECKUX PEAKLUMIX, UX CYLIHOCTU H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTAaMHU COJAEpkKaHMsI, UMEIOUIUMH KyJIbTYPOJOTUUYECKHM W NPUKIATHON
XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
IpYIrMMHM HayKaMH, PAacKpbIBalOT €€ poJib B IIO3HABATEIbHOW U IMPAKTUYECKOU
JeSATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUA K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaTbCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ i1 TOMNOJHEHUs 3HAaHWM, pEeleHUs MWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIbHBIX MCCIEN0BATENbCKUX 3a/1a4d. B 1enom conep:kanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
(dopMupoBaHUE y OOYyYarOIIMXCS MHPOBO33PEHUYECKONM OCHOBBI Ul MOHUMAaHMS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpraHMYEeCcKOro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUNA MyTEM OSKCIEpPUMEHTA H
pellieHusT MPOTUBOPEYMH MEXAy HOBBIMU (akTamMHM M TEOPETHUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmnane pemieHus 3agad  BOCIUTAHUSA, Pa3BUTHS M COLMATM3ALMU
oOyyaroluxcsl MPUHATBIE MPOrpaMMON MO XMMHH TOAXOAbI K OIpPEIEICHHIO
COJEpKaHUSI M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (hopMupoBaHHUE
YHUBEPCAIbHBIX Yy4Y€OHBIX JEHCTBUN, UMEKOIIUX 0a30BOo€ 3HAYEHUE s
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, T[OUCKa, aHalu3a u
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENBCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B npakTuke npenojgaBaHus XMMHM KaKk HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero od1iero oopa3oBaHusi, IPU OMPEICICHUN
COJIEPKATEJIbHOM XAPAKTEPUCTUKHU LIeJIed W3Y4YeHUs MpeaIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH KakK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESATEIIbHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHMPOBOW KyibTypbl. C



METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJA K ONPEACIICHUIO LEJICH H3y4YEeHUS
MIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pPEHMS IVIABHBIMM LEJIAMM H3Y4YCHHS IIPEAMETA
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KIKYEBbIC MOHATUSA, (PyHIAMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IOHUMAHWE CYIIHOCTH JIOCTYIHBIX
0000LIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHUE C UCTOpPHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHue U pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB U XUMHUYECKHX peakuui, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUH OpUEHTUPOBATBCS B MHUPE BEIIECTB W XUMHUYECKUX SIBICHMI,
MMEIOIIHNX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AECATENBHOCTHU, CBA3AHHBIX C HAOJIOJICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJIEHUEM MpPaBUII
0e301acHOro O0paIleHus ¢ BEIeCTBAMH.

Hapsay ¢ aTuM, conepkaTesibHasi XapaKTepUCTUKA LEJed U 3a1a4 U3y4YEHHUs
IpeaMeTa B IPOrpamMMme 1Mo XUMHHU YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpeHero oobmiero odpazosanus. CerojHs B
OpernojaBaHUM XUMUM B OOJbllled CTeNeHH OTAAETCS  MpeArnovYTeHue
IPAKTUYECKOM KOMIIOHEHTE COJepKaHus OOyueHHus, OpPHUEHTUPOBAHHON Ha
NOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMH aKTUBHOTO TMOJIyYEHHs] 3HAHUU W MPUMEHEHHS UX B PEAIbHOW >KU3HU
JUISl peLIEHUS TPaKTUYECKUX 3a/1ay.

B cBf3M C 3TUM 0pU U3y4YEHUM NpeaMeTra «XHMHs» JTOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKUE LIETU U 3a]]a4H, Kak:

ajanTaius 00y4aroluXcsl K YCIOBHUSIM JUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
dbopMHpOBaHWE  MHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTyalUsX, CBS3AHHBIX C BEIIECTBAMHU U MX
MPUMEHEHUEM;

dbopMupoBaHHe y OOYyYalOIIMXCS  KJIIOYEBBIX HABBIKOB  (KIIOUYEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
JESITEIbHOCTH: PELIeHUs MpoOseM, MOoUCKa, aHaau3a U o0paboTku HHpopmaluu,
HEOOXOJUMBIX Ui TPUOOPETEHUS OIBbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BAKHOE MECTO B IIO3HAHMM XUMHH, a TaKXKe I OLEHKH C IO3ULUI



HKOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MPOIIECCOB HA OPTAaHU3M YEJIOBEKA U IPUPOAHYIO CPELy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKUX
CTIOCOOHOCTEH 00YJaroIIMXCsl: CIIOCOOHOCTH CaMOCTOSITEIIEHO TIPUOOPETaTh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUH C )KH3HCHHBIMHU MTOTPEOHOCTSIMH, UCTIOIH30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAYYHO-TTOMYJISIPHON HHPOPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHUE U Pa3BUTHE Y 00YJAIOIINXCS ACCOITMATHBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTeIbHOCTH, COOPaAaHHOCTH, aKKypaTHOCTH, KOTOPBIE 0OCOOCHHO
HEOOXOJIMMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUHA XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBICHHOCTH XUMHUU, €€ BaXKHOW PONM B PEIICHUU TI00ATBHBIX MPOOIeM
PaIMOHAIBHOTO MPUPOJIOTIONBE30BaHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUSI K TIPHUPOJC M CBOEMY 3J0POBBIO, a Tak)Ke NPHOOPETCHHS OIbITa
UCIIOJIb30BaHUS TIOJIYYCHHBIX 3HAHWM Il MPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaITUsX, CBI3aHHBIX C XUMHUYCSCKUMH SBJICHUSMHU.

B yueObHOM mnaHe cpenHero oOmero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeIMeTHON oOyacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETHD».

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YUCHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrapisgeT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heieno).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'AHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
IIOJIyYEHUM HOBBIX BEIIECTB M MaTepuUasoB. Teopus CTpPOEHUsS OpPraHUYECKHUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE TI0JI05keHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKkux BemecTB. ['omonorus, u3oMepus. XUMUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[TpencraBienue o kiaccUpuUKaluu OpraHudeckux BeunlecTB. HomeHknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJCIIMPOBAHME MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTIMBAaHUE U TOPEHHUE).

YrieBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
OpocTeilline NPEACTaBUTENN aJKaHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHMs), HAXOXACHWE B IMPHUPOJAE, IOIyYeHHE HU
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
OpoCTeiIlMe NPEACTaBUTENN AaJKEHOB: (PU3WYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOIEHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Ankaauensl: OyTtamueH-1,3 u metunOytaaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuus mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHUs U HUTPOBAHUS), NTOJyYEHUE U MPUMEHEHHE. Tomnyon:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu



2aN02eHUPOBANUsL U HUMPOBAHUS), NOLyYeHue u npumeneHue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKALMMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOAOPOAOB. IIpupomHbIli ra3 W HOIyTHBIE
HeTsaHbie Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HePTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), Tupoau3. IIpomykTsl
nepepaboTku He(pTH, UX NPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KameHHBII
yToJib U IPOAYKTHI €0 MePepadOTKHU.

OKCIIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M HX IPEBpAIICHUI:
O3HAKOMJIEHHME C oOpa3lamMu IUIacTMacCc, Kay4yKOB M PE3UHBI, KOJUIEKIIHH
«Hedbtp» u  «Yromb», MOIEIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEIECHUE NPAKTHYECKON PabOThI: MOJyYeHUE ITHIIEHA
Y U3yYEHHUE €TO CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprann4yecKkue coeJMHeHus

[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHOJN M JTAaHOJ: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakuWd C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BonopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIA U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmuuepuHa v STUIICHIJIMKOIIS.

®deHon:  CTpoeHHE MOJIEKYJbl, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anbaerugpl U kemouwvl. DopMaNbIETUl, alETAIBICTUl: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJYyUYEHUE U TPUMEHEHUE.

OMHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAsS U
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEHMHOBAs KUCJIOTHI KaK MPEACTABUTENN BBICIIUX KapOOHOBBIX
KHUCTIOT. Mblj1a KaK COJU BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['uaponu3
cl10kHbIX 3¢upoB. XKupsl. 'naponns xupos. Ilpumenenne xupos. buonoruueckas
POJIb JKUPOB.



VYrneBoawl: cocTaB, Kiaccu(ukamus — yriieBogoB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3MYECKUE W XUMHUYECKHE CBOMCTBAa (B3aMMOJIEUCTBHE C
ruapokcugom Menu(Il), oxucienne ammuadHbIiM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononornyeckas poiib. @orocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonuMepbl. CTpoeHue kpaxmala U
Heunono3sl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpaIICHUI:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAaUE€CTBEHHBbIE PEaKLUU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcuznoM Mmeau(ll)), MHOroaroMHbBIX CHOUPTOB (B3aUMOJCHCTBHE TIJIMLEPUHA C
rugapokcuioMm meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(Il), B3aumonelcTBUE Kpaxmalla C HOJO0M),
IPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB MJIM TPOIYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4ecKue COeINHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpUYHAs M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEJIKOB:
THIPOJIN3, ICHATY ALK, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DKCNEpUMEHTAIbHBIE METOJbl HM3YYEHHUs BEIIECTB W HUX MpEBpaIICHUI:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalus OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUS

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSS MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BEIIECTB M UX NPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanus MEeXIPEIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W NOHSITUH, SBISIOIINUXCS CUCTEMHBIMHU IS OTHEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO1ue ecTecTBEHHO-HAYUHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJICIIMPOBAHMUE.

dusnka: Martepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBL, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
peECypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEICTBA, JIEKAPCTBEHHbBIE H KOCMETHUYECKHE IpEerapaTsl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U1 CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAs
000JI0YKa. DHEPreTUYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl JEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEPpUOANYECKOTO 3aKoHA U [lepnoamdyeckoil CUCTEMBI
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX HMMH MPOCTHIX M CJIOXHBIX BEIIECTB IO TpyNlaM M IEepHOJaM.
3Ha4YeHUe MEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHMsSI KOBAJICHTHOW XWMHYECKOW CBS3U (OOMEHHBIM W JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULATENBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJIPHOTO M HEMOJICKYJISIPHOTO  CTPOCHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Jis BeIIeCTBa B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHNN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHUECKMX — peaknuil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpoCTh peakiiuu, e€ 3aBUCUMOCTh OT pas3iudHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnun Jle [lartense.

DnekTpoautuueckas nuccounanusi. CuibHbIe U caadbie 2J1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHA, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus tabnui «Ilepuoguyeckas cucrema xuMmuueckux siaementos . U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OIMMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3sIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOIO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MPOBEJICHNUE TPAKTUUECKON paboThl «BiusHue pa3inyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEaAKIUm.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMHUYECKHUE PaCU€Thl, PaACU€Thl C HCHOJIB30BAHUEM TOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemetannel. Ilosoxkenne HemetaiuioB B Ilepuoaumueckon  cucrteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyecKkue CBOWCTBA HEMETA/UIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMmepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (TajOreHOB, CEpPbI, a30Ta,
dochopa, yriepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHne BaXXHENUIINX HEMETAJIOB U UX COCIUHEHUM.



Meramnel. [lonoxenne meramnoB B [leproanueckoi cucTeMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mme usnyeckue cBoicTBa MetauioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOWMCTBA BAXXHEUIMX METAJUIOB (HATPUM, KaJiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUMN.

OO6mue cnocoObl noxyyeHus: MetauioB. [IpuMeHeHre MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJBl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJJIOB, pElICHUE
AKCIEPUMEHTANIbHBIX 3a/ia4, HaAOJIOJIEHWEe W OIHMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUJIA ATIOMUHHUSA C PAcTBOpaMU
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnblie 3anaun.

Pacuétsl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILLIECTB UMEET MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTe€puajbl, KpPaCKHh, CTEKJIO, KepaMHKa,
MaTepuasbl s 3JIEKTPOHUKH, HAHOMATEPUAIbI, OPTAHUYECKUE U MUHEPAJIbHbBIC
yao00peHus.

XuMHST U 3I0pOBBE YEJIOBEKA: MPaBWUJIa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MEXNpeAMETHBIX CBA3€H MNpU  H3YyYEeHUH oOOmed
HEOpraHU4ecKorl XumMuu B 11 Kiacce OCyIIeCTBISAETCA Yepe3 UCIOIb30BAHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUAN, SIBISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOII0/IEHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.
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®dusuka: MaTepus, SHEPTUs, Macca, aToM, JICKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOI, PaJHOAKTUBHOCTh, MOJICKYJIa, SJHEPTETHUECKUI YPOBEHB, BEIECTBO, TEIIO,
00BbEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIBI UX
U3MEPEHHSI, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHUHBI, 0OMEH BEIIIECTB B OpPraHU3Me.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIC, TOIUINBO,
pecypchl.

TexHomorus: XumMmudeckasi MPOMBIIIICHHOCTh, METAJUTYPIHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJCTBO, IHINEBAs
POMBIIICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IPenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAaJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA3OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4JaronMMHUCsL TPOTPAMM  CpPEIHEro oO0mero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HayyHO-MeTOIMYeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPEIHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOIINE:

OCO3HaHUE OO0YYaIOUIMMHCS POCCUWCKOM TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HAJIM41E MOTUBAIIMU K O0yYECHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUIN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYKOBOJCTBOBAaTHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS AKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOW [JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUUYECKUMHU, COLMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOULIECTBE
HOpMAaMH ¥  TPaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  IMpOIEccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00yJaromxcsl.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUA TMpeaMera «XUMHUS»  OTpaKaroT
c(OpMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyJaromuxcs Mo pean3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTHU:

1) rpamaIaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEeHThI JPYTUX [IPU aHAIU3E PA3IUYHBIX BUJIOB YUEOHOU ACSITENBHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOLICHUS K MCTOPUYECKOMY M HAydYHOMY HAacCJIEIUIO
OTEYECTBEHHON XUMUH;

YBaXEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKU €CTh Pe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMM M IOCIEAYIOIIEM
aHanu3e WHQOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCJIEICTBHM 3THUX
IIOCTYIIKOB;

4) popmupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOIO/IeHUsT TpaBWi 0€30MacHOro oOpalieHusi C BellecTBaMu B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAMWBUAYAJIBbHOTO M  KOJUJIEKTHBHOTO
0€30I1acHOTr0 MOBEJCHHS B CUTYAIUsIX, YTPOXKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEI0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE B PCEIICHUM NPAKTUYECKUX 3a1ad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);
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MHTEpeca K MPAaKTHUYECKOMY HM3YUYCHHIO MPOQPECCHI Pa3IMdHOTO poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUMU;

YBAKEHUS K TPYAY, JHOJIAM TPyJa U Pe3yiabTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oymymiedi mpodeccun W peaym3anuu COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CpEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUNW XUMHH  JUIS
peleHns BONPOCOB PAlMOHAIBHOIO IIPUPOAOTIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONPUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJM4yusl pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIIBHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COILIMAJILHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJIEOJOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
dbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IICJIOCTHOTO
MpeACTaBlIeHUs] 00 OKpYKaroUeM MHUpE Kak O €IMHCTBE MPUPOJblI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJTHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJbTYphI, PEIICHUH I100aIbHBIX TpodsieM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, OOCCIICUCHUH YCIOBHUI
YCHENIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOM JKM3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
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MOJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHSI SBJIICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIMXCSA JaHHBIX C UENbI0 IOJTy4eHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHust mpoOJieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENpPEpPHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTAM TpyJAa B paziuuHbIX chepax nmpodeccHoHaIbHOM

JESATEIBbHOCTH.
METAIIPEJMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XuMHUsS» Ha
YPOBHE CpeHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHayYHbIC TOHSATHS, OTPakKAIOIUe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHeONu(PUKy METOJ0B TIO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
mpoliecc, CUCTeMa, Hay4dHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, Uccle0OBaHNe, HAOTIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHBIC YUeOHBIC NelcTBHs (TIO3HaBaTEIbHBIC, KOMMYHHKATHBHEIC,

PEryJISITUBHBIE), o0ecreynBaome (dbopmHpoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YYaroInXCs;
CIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECCKNE 3HAHUS M yYHHBEPCAJIbHbIE y4eOHbIE
JIEUCTBYS B IO3HABATEIILHON U COLMAJIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH ¥  PETYJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NO3HABaTeJIbHbBIMH
NeHCTBUAMM:

1) 0a3o0Bble JJOrHYecKmne JeCTBUSL:

CaMOCTOATENLHO  (opMyNIHMpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEINIATh LENM JCITEIbHOCTH, 3aJaBasi IapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAaThl ACITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;



UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOIIUE MOHITHS JJIsl OOBSICHEHUS! OTIEIBHBIX (PAKTOB U
SIBJICHUU;

BBEIOMpPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyKIeHUs (MHIYyKTUBHbBIC, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaKkuui;

dbopMyIUpPOBAThH MENIU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSITEIbHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHUpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJIAITh 0OOCHOBAHHBIN OTYET O MPOALIaHHOM padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Ppa3IMYHbIX
METOJI0B TTO3HAHMUSI.

3) pabora ¢ uHpopmaunmeii:

OPUEHTHUPOBATLCS B PA3JIUYHBIX HCTOYHHKAX WHGoOpMarmu (HAYy4HO-
MOMyJISIpHAsl JIUTEpAaTypa XUMHUYECKOTO COJACP)KAHWSA, CIPABOYHBIE TIOCOOUS,
pecypcbl MuTepHeTa), aHanu3upoBaTh WH(DOPMAIIUIO PA3IUYHBIX BHIOB U (OpM
MIPEACTABIICHHUS], KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTB;



(dbopMyIIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TIOUCKE U
orbope wuHPOpMalMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OTpeENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  NpEACTaBICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayeCcTBE CpeAcTBa Npu paboTe cC
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISIHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJAaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYNATh C TMpPE3CHTAIMEH pe3yJIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJTHEHUU
XUMHYECKOTO IKCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TPHU
BHITIOJIHGHUM YYEOHBIX U HCCIENIOBATENbCKUX 3aj7ad, BBIOMpaTh Hambosee
3¢ (deKTUBHBIN C€rMoco0 HMX peHieHus ¢ Y4YETOM TMOJYyYEeHHUsS HOBBIX 3HAHUM O
BCIIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOaHaIu3a
U CaMOOIICHKH.

HPEAMETHBIE PE3YJIbTATDBI
10 KUIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXx<aroT:



cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUHM B TIO3HAHUU SBJICHHU
npupoasl, B (QOPMUPOBAHMUM MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
GyHKIMOHATBLHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIIeHUS] IPAKTUYECKUX 3a1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToOM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHYTas U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM O00BEM, YIJIEPOJHBIA CKeneT, (yHKIHOHANbHAs TIpyIlIa,
paaukan, U30MepHUs, U30Mepbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YTJIIE€BOJOPOIBI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COEAMHEHHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS IPUYMHHOCTM U CUCTEMHOCTH XUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHHH U
0e30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTH YEIOBEKa;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NpPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MTPEBPALICHUI OPTraHUYECKUX COEIMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
dopMys1 OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLuH,
W3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHMYECKUX BELIECTB ISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIE)KHOCTh H3YyUYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy M CTPOCHHUIO K OIpeAeIEHHOMY
KJIacCy/Tpynme CcoeluHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJA U a30TCoAepIKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb WM Ha3BaHUA 110
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMWIIEH, alleTUJIEH,
STHJICHTJIMKONb, TIULEPUH, (EHON, (popManblaerus, aueTanbIeru, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCJIO0TA, CTEAPUHOBAS KUCIIOTA, TIIF0KO03a,
bpykTO3a, KpaxMal, LeJUTI0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHSI OMNPEAENSITh BHABl XUMHYECKOM CBSI3HM B
OpraHUYECKUX COCAUHEHUSX (OAMHAPHbBIC U KPATHBIE);
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c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEI[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
oyranuen-1,3, metmwnOyraauen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIIMLIEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmai, IeJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKIHUHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
Chipbs (He(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUIECKOE TIPUMEHEHHE TIPOAYKTOB IMepepaboTKH;

c(OpPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WM MPOIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMU BJIaJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YUYCHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ui TPUHATHS pElIeHUuN B
KOHKPETHBIX JKM3HCHHBIX CHUTyallUiX, CBS3aHHBIX C BEIIECTBAMH M UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W J1TabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHWPOBATh U BBHINOJHATh XUMHYCCKHM
AKCIIEPUMEHT (TIPEBPAIICHNS OPTaHUYECKUX BEIISCTB MPU HArPEBAHKH, ITOTYUCHUE
STWICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPraHUYECKHUX
BCIIECTB, JCHATypalusi OCJKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMN OEIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU M JIa0OpPaTOPHBIM O0OpPYJIOBAaHHEM, WPEACTABISATH pPE3yJbTaThl
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOPMyYJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHWMHUUYECKYIO
uH(pOpMaIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);



cOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1EJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXpPaHEHHSI CBOETO 3[I0POBbS M OKPYKAIOIIEH MPUPOIHON CpEelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJI0BEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX W CJA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XUMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIas U HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBJICHUM
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIATAIONINE TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, s-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBS3b
(KoBajIeHTHas, MOHHAs, METaJUTMYeCcKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoaudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHMUHU,
MHUPOBO33PEHYECKUE 3HAHMSA, JIEKAIIME B OCHOBE IMOHUMAHWS IMPUUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUN U O€30MaCHOM HCTOJIb30BAaHUU BAKHEUIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U IPAKTUICCKOMN JESITEIILHOCTH YEJIOBEKA,;
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c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIC MPU3HAKUA TMOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE NMOHATUA IPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY IS
coctaBieHuss GoOpMysT BEHIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cuctematuyeckyto HoMmeHknarypy (IUPAC) u TpuBuanabHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbli ra3, YIJIEKHCIBIM ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAs COMA, IUPUT U JIPYTHE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENISATh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XMMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIleCTBa (aTOMHAas, MOJIEKYJIIpHasd,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATh CMBIC] IEPUOAUUECKOTO 3aKoHa /JI.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (QYHKLUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ilepnoanueckoil cHUCTEMBI
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHOJIb3ysl MOHATHUS «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «9HEPreTUYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U MX COEIUHEHUI
o0 nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB []. U.
Mengeneena;

cOPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMHYECKME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OpPMHPOBAHHOCTh YMEHHS KJIAaCCU(UIHUPOBATH XMUMHYECKUE PEAKIUU II0
pa3IMYHBIM TPU3HAKaM (YUCIY U COCTaBYy pPEArupyOIIMX BEHIECTB, TEILIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBISATh YPABHEHUS PEAKIHMHA Pa3TUYHBIX
TUIIOB, TIOJIHBIE U COKpPALEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBAs
YCJIOBHSI, IIPY KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,
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c(OpMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHMHM  PACKpPBIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larensbe);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JIeXKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUSI CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOMMX HAy4YHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IPU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakUuu
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABIIIA TTOJIB30BAHUS XUMHUECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH U BBIMOJHATH XUMHUUYECKUU
AKCHEPUMEHT (pa3yIoKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
ONpENENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOpPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha CcyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMam «Metamey U «Hemeramib»y) B COOTBETCTBHHM C TPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupoBaTh BBIBOJLI HA OCHOBE
ITUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 Pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIuu, HTepHeT u Apyrux);



cOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOM NEITEIBHOCTH B IEIIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl U OKPY’KAIOIIEW MPUPOTHOM Cpellbl, 0OCO3HABAThH
OIMACHOCTbh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI OTIPEEIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [I/IK, mosicHaTe Ha mpumMepax crmocoObl YMEHBIICHUS H
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJA0OBHIASIIMX OOYYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KouunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrpouabsneie | IIpakTuuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypenI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKO XUMHUH
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOEHHS OPTraHUYECKUX COEIMHEHUN A. 3
M. bytieposa
Hroro no pazgeny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIe yrieBOOPOABI — AIKAHbI 2
’ HenpenenbHble yrieBoJopo/ibl: alIKEHBI, 6 |
aJIKaIMEHBbI, ATTIKUHBI
2.3 ApomaTudeckue yriaeBog0pO bl 2
54 [IpupoaHbIe HCTOYHUKH YIJIEBOAOPOJOB U 3 1
uX rnepepadoTka
Hroro no pazgeny 13
Paznen 3. Kuciopoacoaeprxaimiue oprannyeckue coeIuHeHust
3.1 Cnupter. ®enon 3
39 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 |
CnoxHbIe 3(hUpbI
33 YrneBoib 3 1




Hroro no pazneny

13

Pasznen 4. A30Tc011ep)l<a11me OpPrauHnv4eCKue COCAUHECHUS

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Pa3znen S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Kosau4vecTBo 4acos DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/n P Kontpoabnbie | IIpakTuueckune (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 u [lepuonnueckas cucreMma XUMUYECKUX 3
anementoB J[. 1. MenzaeneeBa
12 Crpoenue BemecTBa. MHOroo0Opasue 4
' BEIIIECTB
1.3 XHUMHUYECKUE PeaKIUU 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heopranmueckasi XuMust
2.1 Merauibl 1
2.2 Hewmeramnsl 1 1
)3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX )
' BCIIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer opraHn4eckon XUMuu, €€
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE

Teopust cTpoeHUs OPraHUuYECKUX
coenunenuit A. M. bytneposa, e€
OCHOBHBIE ITOJI0XKEHUS

[IpencraBnenue o knaccuduxanuu
opraHnueckux BemecTs. Homenknarypa
(cucremaTnyeckasi) U TPUBHAIBHBIC
Ha3BaHUs OPraHUYECKHUX BELIECTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJT

MeraH u 3TaH — OpoCTEUIINE
MPEICTaBUTENN AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUIICH U MPOMUJICH — HpOCTGﬁHIHC
MMpEaACTAaBUTEIN AJIKCHOB

[TpakTrueckas pabota Ne 1. «Ilomxyuenue
JTUJIEHA U U3yUYCHHE €r0 CBOMCTBY

Ankanuensl. bytaauen-1,3 u
meTminOytanueH-1,3. [lonyuenue




CUHTETUYECKOIO KayuyyKa U PE3UHBI

10

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOSHHUS,
TOMOJIOTUYECKUH psijl. ALleTUIIEH —
MPOCTEUIIINNA MPEICTABUTEIb AIKHHOB

11

Brruucienus mo ypaBHEHHUIO XUMHUYECKON
peaKIuu

12

ApeHbl: 6eH30J1 1 TOJTyOJ. TOKCHYHOCTD
apeHoB

13

I'eneTnyeckas cBs3b yYIrieBoaopoaos,
MMPpUHAICKAIIUX K pa3JIMYHBIM KJIaCCaM

14

[TpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:
MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIC
ras3bl, He()Th U MPOAYKTHI €€ epepaboTKu

15

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB:
MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ras3bl, He()Th U MPOAYKTHI €€ epepaboTKu

16

KontponbHas padoTa mo pazaery
«YTIeBogopoas»

17

HpCJIGJ'II)HI)Ie OAHOATOMHBIC CIIMPTHI:
METAHOJI 1 5TAaHOJI. BO}IOpO}IHaﬂ CBA3b

18

MHOroaTroMHbIE CIUPTHIL: ITUICHTIUKOIb U
TIMLEPHUH

19

DeHoJT: CTPOCHHUE MOJIEKYJIBI, (HPU3UIECKUE
U XUMHUYCCKHUEC CBOI\/’ICTBa, IIPUMCHCHUC

20

Anpneruasl: GopmManbaeTuI u
areTajJbaerua. AIeTOH

21

O1HOOCHOBHBIE TIPEIeTIbHBIE KapOOHOBHIE




KHCJIOTBI: MypaBbUHAA U YKCyCHas

22

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaSI n OJICMHOBAas KHMCJIOTHBI, KaK
MNpEaACTAaBUTEIINU BbICIINX Kap6OHOBBIX
KHCJIOT

24

Mp11a Kak COJIM BBICHIHX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC ,HeﬁCTBHe

25

CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE
KapOOHOBBIX KUCIOT. [ HAPOIU3 CIOKHBIX

3¢hupoB

26

Kupsl: runponus, npuMeHeHue,
Ouosyoruveckas poib KHUPOB

27

YrieBoibl: COCTaB, KiacCU(pUKaIHSI.
Baxueiime npeacTaBuTeNu: riaroKo3a,
bpykTo3a, caxaposa

28

Kpaxman u nemironosa kak npupoHbie
MOJIUMEPBI

29

KontponbHas padoTa mo pazaery
«Kucnopoacoaepsxarire opraHn4ecKue
COCIMHEHUS

30

AMUHBI: METUJIAMUH U aHUJIHH.
Bcepoccuiickas npoBepouHasi paboTa.

31

AMUHOKHCIOTHI Kak aM(pOTepHbIE
OpPraHMYECKNUE COETUHEHMS, UX
O6uonornyeckoe 3HaueHue. [lentuab

32

benku xak npupoaHbie




BBICOKOMOJICKYJIAPHBIC COCANHCHUA

OCHOBHBIE TTIOHATHS XUMHU

33 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN !
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCIMHCHUH. 1
[TnacTMaccel, KayqykH, BOJIOKHA
OBILEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypamus aTOMOB

[Iepnognueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX 3J1eMeHToB /[]. 1.
Memnzeneesa, MX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHUYECKHUX AJIIEMEHTOB M UX COCTMHEHHH 10
rpyIIaM U nepuoaam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Meneneesa B
pPa3BUTUHU HAYKU

Crpoenue BeriecTBa. XUMUYECKasi CBS3b, €€
BU/Ibl; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoiHas cBsA3b

BaneHTHOCTB. DIIEKTPOOTPULIATETEHOCTD.
Crenenb okucnenusd. Bemiectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

IIonsatue o JUCIICPCHBIX CUCTCMAX.
HctuHHBIEC U KOJUIOUIHBIE pacCTBOPHI.
MaccoBas 101 BellleCTBa B pacTBOpC




Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHX COoeAnHEHH. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIECTB, PA3THYHBIX
KJIacCOB

Knaccudukanmst XaMUIecKuX peakiuii B
HEOPraHMYECKOM U OpraHN4ecKoi XUMHUHU.
3aKOH COXpaHEeHHsI MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS JHEPTUU TTPU
XUMUYECKHUX PEAKIIUSIX

CkopocTtb peakiun. OOpaTuMbIe peakiuy.
XUMHUYECKOE PABHOBECHE

10

[IpakTuueckas padora Ne 1. «Brnusiaue
pa3nuyHBIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DnekTponuTHdeckas auccounarnus. [lonstue
0 BoJiopoiHOM nokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OPraHUYEeCKUX U HEOPTaHUYECKUX BEILECTB

12

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIuIaBoB ¥ pacTBOPOB COJIEM

13

KonTponbnas pabota mo paszueny
«TeopeTnyeckre OCHOBBI XUMUW»

14

Mertamibl, ux nojoxenue B [leprognueckoit
CHCTEME XUMUYECKuX 3y1emMeHToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKkue CBOWCTBa
METaJUIOB




15

CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH P
HaNpsHKEHUH METalIoB

16

XUMHYECKHE CBOMCTBA BaKHCUIIINX
MeTaJuIoB (HATpHUH, Kaaui, Kaablluid, MarHU,
ATIOMHUHHI ) U UX COCTMHEHUN

17

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a H UX
COCIMHEHUN

19

[TpakTiueckast pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«Metaip»"

20

Hewmeraiibl, UX mojI0KeHUE B
Ilepronnueckoit cucteMe XMMUYECKUX
anemenToB /I. 1. Menpeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHUCTIOpoJia, cephl, hocdopa u yrieposaa)

22

XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U UX
COeIUHEHUU

23

XuMHYecKue CBoiCcTBa a30Ta, pochopa u ux
COeIMHEHUN

24

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
UX COeIUHEHUU

25

[IprmeHeHne BaXXHEUIINX HEMETAIIOB U UX
COEeIMHEHUN




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTamnabery. BerauciaeHus mo
YpPaBHEHUSAM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKHE PACUETHI

27

[TpakTuueckas padora Ne 3. «Pemenue
9KCIIEPUMEHTANILHBIX 3a/a4 110 TeMe
"Hemeramist"»

28

KonrtpomnbHas pabora o remMam «MeTtasuibhy
u «Hemerammey/Bceepoccuiickast
IpoBepoyHas pabora

29

Heoprannueckue u OpraHu4ecKue KUCIOTBHI.
Heoprannueckue n opraHu4ecKue OCHOBaHHUS

30

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYeCKHe coeAMHEeHus. I eHeTnueckas
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Pons xumuu B o0ecrieueHIN SKOJIOTHYECKOM,
SHEPreTUYeCKON U MUIIEBOM 0€30MacHOCTH,
Pa3BUTHHU MEAUIIMHBI

32

[TpencraBienus o0 0OIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO NOTYYeHHUs
Ba)XHEHIINX BEIECTB

33

YenoBek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XuMus U 30pPOBLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. Yuebnuk coorBetcByeT @I'OC 2021 1. YUeOHUK ABISCTCS MTEPBOI YaCTHIO

JUHUY y4eOHUKOB 1o xumun 6azoBoro ypoBHs O. C. 'abpuensna, U. I'.
OctpoymoBa u C. A. CnaakoBa Jjisi CpeAHEN IITKOJIBI.

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
1. Yuebnuk coorBetcByeT ®I'OC 2021 1. Y4ueOHUK sBIISIETCS MIEPBOM YaCThIO
JMHUYU Y4eOHUKOB 10 Xxumuu 6azoBoro ypoBHs O. C. 'abpuensna, U. I'.

OctpoymoBa u C. A. CiaakoBa JJisl CpeAHEN MIKOJIbI.
2. EI'D-2025 Io6potus JI. FO. Xumus 30 BapuantoB "HannonansHoe

oOpazoBaHue".

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPChbI
CETU MUHTEPHET

1. https://resh.edu.ru
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