MUHUCTEPCTBO IMPOCBEIEHUA POCCUHUCKON ®EJEPALIUA

MunucrepeTBo 00paszoBanus besropoackoii od6;1acTu

Yupasiienue o0pazoBanusi agMuHUCTPauuu ['yOKMHCKOr0 ropockoro okpyra

MBOY «Koubmuuackasa COILI»

PACCMOTPEHO COI'JTACOBAHO

PykoBonurens MC Ha 3acenanun
neAaroruueckoro CoBeTa

Bonkosa U. B.

YTBEPXJIEHO

Hupexktop MBOY
"Konpmmuackag COIIT"

Ilporokon Ne 1 ITportokox Ne 1 ot «30»
oT «25» aBrycta 2023 T. asrycta 2023 T.

Jleonosa B. B.
[Tpukas Ne 123
ot «30» aBrycra 2023 .

MoanucaH: JleoHoBa BaneHTuHa BuktopoBHa

DN: C=RU, O="MBOQY ""KoHbLunHckas COLU""
I'ybkuHckoro parioHa benropopackon obnactu”,
CN=JleoHoBa BaneHTuHa BuktoposHa,
E=konshkol74@yandex.ru

OcHoBaHve: A ABNACbL aBTOPOM 3TOrO AOKYMEHTa
MecTononoxeHne: MecTo nognucaHus

Hara: 2023.09.14 13:34:33+03'00'

Foxit PDF Reader Bepcus: 11.0.0

PABOYAS ITPOT'PAMMA

(ID 2724018)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb)

s ooygaromuxcst 10 — 11 kmaccoB

¢. Konpmmmnuo 2023 roa



HNOACHUTEJBHAS 3AIIUCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHOil 00pa30BaTENbHONM MPOrpaMMbI CpeAHero ooiiero o0pa3oBaHUS
(®OIT  COO), mnpencraBaeHHbIX B DeaepasbHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusix Poccuiickoi
Qdenepauny, peaqu3yOIIUX OCHOBHBIE O0O0pa3oBaTEelbHbBIE MNPOrpaMMbl, U
OCHOBHBIX ToNokeHU «CTpaterun pas3BuTusi BocnuTanus B Poccuiickoit
®enepanuu Ha niepuoa 10 2025 roga» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPENESICHUIO
oO1ielt crpareruy 00y4deHus, BOCIUTAHUSI U Pa3BUTHUSL O0YYAIOIINXCA CPEACTBAMU
yaeOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTABHIIA
koHuenTyanbHeie nonoxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
CollepKaHMsl, pPe3yJNbTaTOB OOy4deHUss W TpeOOBaHUM K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHHe, MOJIy4yaeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIIOUEBBIX LEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHCTEME XHUMHYECKOro o00pa3oBaHHA. OTH IEHHOCTH KacaroTCs
NO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3M0pOBBI0O M TpUpOgHOM cpene. Peammusyercs xumuueckoe oOpa3oBaHue
00yyJaromuxcsi Ha YPOBHE CPEIHETr0 OOIIero oopa3oBaHusi Cpe/iCTBAMU y4eOHOTO
npenMera «XuUMUS», COJAEpKAHHE M TOCTPOCHHE KOTOPOro ONpe/esieHbl B
nporpaMme MO0 XUMHUU C YYE€TOM CHeUU(PUKA HAyKd XUMUHU, €€ 3HAuYeHUs B
MO3HAHWUU TIPUPOABI U B MaTEPUAILHON KM3HU OOINECTBa, a TaKXkKe C Y4ETOM
o0umMX wened M MNPUHILMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMUSl KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT ocoOyro poJib B
COBPEMEHHOW IHUBWIM3AIIMHU, B CO3JaHUU HOBOM 0a3bl MaTEpUaIbHON KYJIbTYpPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHUE PALIMOHATBHOIO HAYYHOI'O MBIIIJIEHUS,
B CO3/IaHME IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIIeM MHUPE KaK O €IMHCTBE
NpUPOABl M YelOBEeKa, KOTopoe (popmMupyercs B XMUMHUH HAa OCHOBE MOHHUMAHMS
BEIIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMH MPUMEHEHHS.



TecHO B3aUMOJICUCTBYS C APYTMMHU €CTECTBCHHBIMM HayKaMH, XUMHsI CTalla
HEOTHEMJIEMOI YaCThI0O MUPOBOU KYJIBTYPhl, HEOOXOAUMBIM YCIIOBUEM YCIIEITHOTO
TpyJa M JKU3HU Kaxjoro uieHa oOmiecTBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIIeHUe
I00adbHBIX TPOOJEM YCTOWYMBOI'O PAa3BUTHSl 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHM C OOmMMU TENSIMH W TPUHIUANIAMH CPEIHEr0 OOIIEro
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 kmaccel, 6a30BbIi ypOBEHb
W3Y4YEHHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMNIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COIMyMa, MPOJOJKEHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XHUMHS»  SIBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOIl HAyKH: CHUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHH (C BKJIIOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
opranudeckoil xumuu. GopMHUpOBaHUE AAHHOW CHUCTEMbl 3HAHWUN MPU U3YUCHHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BEIIECTB HA OCHOBE OOILMX MOHITHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHu4veckass XuMHs» copMupoBaHa B MporpamMme MO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia ©u 00yCIOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HA  ONpPEACIIEHHBIX
TEOPETUYECKUX YpPOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHH BEIIECTBa
paccMaTpHUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKMX M BJIEKTPOHHBIX
NpENCTaBICeHUd O CTpoeHM:u BemiecTB. CBemeHUs 00 H3y4aeMblXx B Kypce
BEIIECTBAX AIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB 0 CIOKHBIX OMOJIOrMYECKU
aKTUBHBIX COEIMHEHHH. B Kypce opraHuueckol XMMHHM TOJYYarOT pa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NpEACTaBICHUS O XUMHUUYECKON CBSI3U, KIacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKIuu.

[Tonx HOBBIM yrjaoM 3peHHss B TMpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCd HW3YYEHHBIH Ha YPOBHE OCHOBHOrO o0miero oOpa3oBaHuUs
TEOpeTUYeCKU MmaTepuan U (HaKTOJOTHYECKHE CBEICHUS O BEIIeCTBaX U
XUMHUYEeCKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMUSD» OOYyYarONIUMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEPUOUIECKOTO 3aKOHA C OOIIETECOPETUIECKUX M METOJIOJIOTHYECKUX TO3HUIUH,



IyO)Ke TIOHATh HMCTOPUYECKOE M3MEHEHHE (YHKIMH 3TOro 3akoHa — OT
o0o01aromien 10 0OBSICHSIONICH M MPOrHO3UPYIOIIECH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NMPUMEHCHHH, a TAKXKE O XMMHUUYECKHX PEAKIHIX, UX CYITHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JonoyiHsercs B Kypcax 10 um 11 xmaccos
AJIEeMEHTaMH  COJIEP>KaHUs, WMEIOIIMMH KYyJIbTYPOJOTHYECKUN W TPUKIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TMOHUMAHHWIO B3aWMMOCBSI3U XUMHUHU C
JIPYTUMH HAyKaMH, PAcKphIBAIOT €€ POjb B TO3HABATEIBHOM M TPAKTUIECKOU
JEATENBbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K IIPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBITYCKHUKY OpPHUEHTHUPOBAThCS B OOIMIECTBEHHO MW JIMYHOCTHO 3HAYHMBIX
npo0OyieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH WHGOPMAIUIO U
OpUMEHSATh €€ Il TONMOJHEHUS 3HAHWM, pEIIeHUs WHTEIUIEKTYalbHbIX M|
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npenMera «XUMUS» ~ JTaHHOTO  YPOBHS  M3yYCHHS  OPHUEHTHPOBAHO  Ha
dbopMupoBaHUE y OOYUYAIOMIUXCS MHPOBO33PCHUYECKON OCHOBBI JIJISI TTOHMMAHUS
bunocopckux HIeH, TaKuX Kak: MaTepUalbHOE €IWHCTBO HEOPraHUYECKOro H
OpPraHUYEeCKOr0 MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM W
CTpOEHHEM, TI03HABAEMOCTh TMPHUPOJHBIX SBICHUW TMYyTEM OSKCIEPUMEHTa |
pelICHHUs] TMPOTHBOPEYMH MEXKIYy HOBBIMH (aKTaMH H  TCOPETUUCCKUMH
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke mpo0seM cOepeKeHUsT YPHEPTETUIECKUX PECYPCOB, ChIPhS, CO3JJaHUSI HOBBIX
TEXHOJOTUN U MATEPHUATIOB.

B rmnmane pemeHus 3aa4  BOCIIUTAHHS, Pa3BUTHUS U COIMATH3AIUH
oOy4Jaromuxcs NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJXOJbI K OIpPEAeSICHUIO
CollepKaHUSI ¥ TIOCTPOCHHUS TIpEAMeTa MpeayCMaTpuBalOT (QopMuUpoBaHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pPa3NUYHBIX BHJIOB JIEATENILHOCTU: pEUIEHUs MpoOsieM, MOWCKa, aHalu3a Hu
00paboTku nHbOpMaAIK, HEOOXOAUMBIX JJIsI TPUOOPETEHUS OIbITA MPAKTUICCKON
U WCCJIENOBATEIbCKOW NESITEIIbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B IMO3HAHHU
XUMUH.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEIHET0 O0IIero oOpa3oBaHus, MPH OMPEAETICHUN
CONlep KaTeIbHON XapaKTePUCTUKH TMeJied HW3Y4YeHHS TMpeaMeTa HarpaBiICHHEM
MEPBOCTETICHHON 3HAYMMOCTH TPAJAWIIMOHHO TPU3HAETCS (OPMHPOBAHHUE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
JIESITENHbHOCTUA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAEICHUIO LEJIeN N3y4YEeHUS
TIpeIMETa SIBJISICTCS BIIOJHE OMPaBIaHHbIM.



CornacHO AaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIEJAMH W3YUCHHs MpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCA:

e (QopMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAaHMH KakK BaKHEHIen
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B OCHOBE KOTOPOWU
JeXaT KIIOUeBble MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE f3bIKa HAYKH, YCBOEHUE U IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
00001IeHIIT MUPOBO33PEHUECKOT0 XapakTepa, 03HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOAMMBIX Il TMPUOOpEeTeHus
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SIBICHUH,
UMEIOIINX MECTO B IPUPO/IC, B MPAKTUUECKON U MOBCETHEBHOMN KU3HHU;

e pa3BUTHE YMEHHUI U CIIOCOOOB ACATEILHOCTH, CBA3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XHWMHYECKOT'O0 DJKCIEPUMEHTa, COOJIOJEHUEM  IPaBUI
0e30ImacHOro OOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atum, conepkareiibHasi XapaKTepUCTUKA LIeJIed U 3a/1a4 U3y4YeHUs
nperMeTa B MporpaMMe Mo XMMUK YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
OpenojaBaHuu  XUMUU B Oodblied  CcTeneHW OTHaéTrcsl  MPEeArovTeHue
MPaKTUYECKOM KOMIIOHEHTE COJIepXKaHusi OOy4eHHUs, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHUKA 00111€00pa30oBaTENbHON OpraHu3alluy, BIaJCIONIEro He
HAOOpOM 3HaHUH, a (PYHKIIMOHATBHONW TPAaMOTHOCTBIO, TO €CTh CIOCOOaMU W
YMEHUSMHU aKTUBHOTO MOJYYEHUSI 3HAHUW U MPUMEHEHUS UX B PEaIbHOMN >KU3HU
JUTS peleHUs] PAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1IpU U3yYEHHHM IMpeaMeTa «XHUMHS» JOMUHHUPYIOIIEE
3HAYEHHE MPUOOPETAIOT TAKKE LETU U 3a]a4H, KaK:

ajanTanus oO0y4YarlIMXCs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIEIOCS MHPA,
dbopMUpOBaHHME  HWHTEUIEKTYyaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIHHOMY MPUHSATHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSIX, CB3aHHBIX C BEIIECTBAMHU U MX
IPUMEHECHUEM;

dbopMupoBaHue 'y 00yYaromuXxcsi KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIs PA3JIUYHBIX BHJIOB
JESITeNFHOCTU: PEUICHHs Mpo0yieM, MOUCKa, aHajan3a U o0padoTku uH(popManuy,
HEOOXOIUMBIX [ TPUOOpPETEHHUs] ONbITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHMM XUMHUHU, a TaKXKe [ OIEHKU C TO3UIIHM
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIHMSHHUS BEIIECTB W XUMHYECKHUX
IPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00yUYarOIUXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIONH30BAThH
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU JJIsl MOUCKA U aHajau3a y4yeOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMupoBaHUE U Pa3BUTHE Y OOYUAIOIINXCS aCCOIMATUBHOT'O U JIOTUYECKOTO
MBIIIJIEHUS, HAOJII01aTeThHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromuxcs YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTU XUMHUH, €€ BaXXHOM pOJU B PELICHUH TIJI00AJbHBIX MPOoOsemM
PALMOHAJIBHOT'O MPUPOIONOIB30BAHUS, TOMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUSl TOJNYYEHHBIX 3HAHUW Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSIMH.

B yuyeObHoM mane cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUsH
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeIMETHON o0nacTu «EcTecTBEeHHO-HAay4YHbIC
IPEAMETHI.

OO6miee 4ynca0 YacoB, OTBEAEHHBIX JIJIS M3YUEHUS] XMMUU, HA 0a30BOM YpOBHE
cpemHero ooiiero odpazoBaHusi, cocrapisier 68 yacos: B 10 kiacce — 34 gaca (1
yac B Hezeno), B 11 kimacce — 34 yaca (1 yac B Hezielno).



COILEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHn4YeCcKOM XMMHM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIIECTB M MAaTepUajoB. Teopus CTPOCHUSA OPTraHUYECKUX
coenuHeHuid A. M. bytiepoBa, e€ ocHOBHbIE 1o0xkeHus1. CTpyKTypHbI€ (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSAX — OAUHAPHBIE U KPaTHBIE CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYECKUX COCOUHEHUU (CUCTEMaTHYecKas) W TpHUBUAJIbHBIE HAa3BAHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HX IPEBPAllCHUN:
O3HaKOMJIEHHE C oOpa3laMu OpPraHMYeCKHUX BEIIECTB M MaTepualaMH Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHue, OOyTIIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTENIINE TPEACTaBUTENN AJKAaHOB: (PU3MUECKHME U XUMHUYECKHE CBOMICTBa
(peakuMy 3aMelleHWsT W TOPEHMs), HAXOXKIEHUE B IMPUPOJE, IOIYyYEHUE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUHN PSAA. DTUIEH U NPOINMIEH —
OpOCTENIINE MPENCTABUTEIN AJKEHOB: (PU3MYECKHEe W XHMHUYECKHE CBOMCTBA
(peakuMy THUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA H
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyranueH-1,3: cTpoeHue, BakHeWIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MpOCTEUIINNA TpPECTaBUTENh AJIKUHOB: COCTaB, CTpOeHHE, (U3UYECKHE U
XUMHYECKHUE CBOWCTBA (peakUuu TUAPUPOBAHUSA, TajJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pu3MUECKHe U XUMUYECKHE CBOMCTBA
(peakuuu rajJloreHUPOBAaHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue,  Quauueckue U  XumMuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBAHUA U HUMPOBAHUA), NOAYYeHue u npumeHerue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIJICKAIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKHK YTrIEeBOAOPOAOB. lIpupoaHpii raz u mOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHHMS BELIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIOr€HOIPOU3BOAHBIX, ITPOBEICHUE NPAKTUYECKON PaOOTHI: MOJYYEHUE ITHIICHA
Y U3y4E€HUE €0 CBOMCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kucsopoaconep:kamue oprannyeckue coeMHeHUs

IIpenensHble OQHOATOMHBIE CIMPTBHL. MeETaHOI W 3TAHON: CTPOCHHE,
(¢u3znueckrue W XHUMHYECKHE CBOWCTBa (peakUMU C AKTHUBHBIMM METaJUIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JleficTBUE METaHOIa U 3TaHOJIa HA OPraHU3M YEJIOBEKA.

MHOroaroMHble  COMPTHL. DTWICHIJUKOIb W  TIHIEPUH: CTPOCHHUE,
¢uznueckue W XUMHUYECKHME CBOMCTBA (B3aMMOJECHCTBHE CO LICIOYHBIMU
MeTaJJlaMH, KaueCTBEHHAsl peakiusi Ha MHOroaTOMHble CIUpThl). JleiicTBue Ha
opraHusM 4enoeka. [[puMeHenne rimmuepruHa U STUIEHTITUKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3NYECKHUE ¢ XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anpnerunpl U Kemowuwvl. DopManpaeruj, auneTAIbAETUI: CTPOCHHE,
dusznueckrue M XMMUYECKHE CBOMCTBA (pEaKIIMM OKHCJIEHUS W BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKI1H), I0TYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KMCIIOTBI: CTpOCHHE, (PU3NYECKHE U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
obmue Uil Kiacca KUCIOT, Peakius 3TepupuKalum), MoJIy4eHe u IpUMEHEHHUE.
CreapuHoBasi MU OJIEMHOBAas KUCIOTHI KaK NPEICTAaBUTENM BBICIIUX KapOOHOBBIX
KHUCIOT. MbUIa KaK COJIM BHICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBHE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3hupoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb JKUPOB.



YrieBoael:  cocTaB, KiacCHpUKAIMSA  yrieBojaoB (MOHO-, JH- U
nojMcaxapubl). [10ko3a — MpocTenii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME U XUMUYECKHE CBOWMCTBA (B3aMMOJICUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIFOKO3bI), HaXOXJACHUE B TMPHUPOJEC, NPUMEHEHHE,
ounonornyeckas poiib. @orocunres. pykTo3a Kak U30MeP IITFOKO3bI.

Kpaxman u memmrono3a kKak mpupojHbie monmuMmepbl. CTpoeHue Kpaxmaina H
IEJUTI0N03bl.  Du3nuecknue W XUMHUYECKHE CBOMCTBA KpaxMmajna (THAPOIH3,
KauyeCTBECHHAS PEAKIIHsI C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
NpoBe/ICHWEe, HAOMIOICHNE W OIMHUCAHWE JEMOHCTPAIMOHHBIX OTBITOB: TOPCHHUE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJA
okcunom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOICHCTBHE TJIUIIEPUHA C
ruapokcuaom meau(ll)), anprerunoB (OKMCICHHE aMMHAYHBIM PAaCTBOPOM OKCH/IA
cepeopa(l) m rumpoxcumom wmemu(ll), B3auMopeicTBHE Kpaxmaia € HOIOM),
IIPOBEICHNE MTPAKTUIECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHON KHCIIOTHI.

Pacuérnbie 3agaun.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTA PEAKIMK O W3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MIPOIYKTOB PEAKITUH ).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHUYeCKHe coenuHeHHs. Duznueckue
U XUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpumepe miuiuHa). buonoruueckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku kak MpUPOIHBIE BBHICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAsT M TPETHYHAs CTPYKTypa OenkoB. XWUMHYECKHE CBOWCTBA OENKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX MpEeBpalleHH:
HAOJIIO/ICHUE W OMHCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEIKOB MPH
HArpEBaHWM, IIBETHHIC PEAKIIUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEHH S

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3AINH, CPEIHSS MOJEKYISIpHAS
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISPHBIX COCAMHCHHA —
TIOJTUMEPHU3AIIHSI ¥ TIOJTMKOHICHCAITHSI.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HaKOMJIEHHE C O0pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIAacTMAacC,
Kay4qyKOB.

MexXnupeaMeTHbIe CBA3H.



Peanu3zanust MeXnpeIMeTHbIX CBSI3€l MPU U3YYEHUH OPraHUYeCKON XMMUU B
10 kyacce OCYIIECTBIIETCS YEpe3 HCIOJIb30BaHHE KaK OOIIHMX €CTECTBEHHO-
HAy4YHBIX MOHATHWA, TaK M HOHATHM, SBISIOIUXCS CUCTEMHBIMHU JUII OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO6mire ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SIBIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CHUHTE3, Kiaccu(uKaius, NepuoJuIHOCTb, HAOIIOACHHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEITUPOBAHHUE.

®uzuka: wMaTepus, OJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKU YpOBEHb, BEIIECTBO, TeN0, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3NYECKHE BEIMUUHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusi: kierka, opranusMm, Ouocdepa, OOMEH BEUIECTB B OpraHU3ME,
(doTocuHTE3, OMOJOTMYECKH AaKTHMBHbIE BellecTBa (OENIKH, YTIEBOJbI, >KHUPHI,
dbepMeHTHI).

['eorpa¢usi: MuHepalbl, TOPHbIE MOPOJIbI, IOJIE3HbIE UCKOMAaEMbIE, TOILIMBO,
pPECYPCBL.

TexHonorusi: MNHILEBBIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO MHUTaHUS,
MOIOILIME CPEACTBA, JEKAPCTBEHHbIE U KOCMETHUECKHUE Mpenaparbl, MaTepualibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XAMHYECKUI 3yeMeHT. AToM. SIpo aroma, H30TOIBL. OJIEKTPOHHAs
000J104Ka. DHEPreTUYeCcKre ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYypaIlHs aTOMOB.

[Tepronnueckuit 3akoH u llepronnueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBs3b MEPUOANYECKOrO 3aKoHa U [leprnoandeckoil CUCTEMbI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHMHWYECKHX BJIEMEHTOB U
0o0pa3yemMbIX HMMHU MPOCTHIX M CIOXHBIX BEHIECTB IO TPYIIAM U TMEPUOJAM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B Pa3BUTHUH HAYKHU.

Crpoenue BemiecTBa. XuMHYECKass CBSI3b. BuAbl XUMUYECKOW CBSI3H
(KOBaJIEHTHAsl HEMOJIIpPHAsl W MOJspHAas, WOHHAs, MeTauinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3W (OOMEHHBIM U JOHOPHO-
akuentopHslil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciienusi. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTAIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstue o mucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPBHI.
MaccoBas 10515 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkitatypa
HEOPraHWYECKUX BelecTB. ['eHeTuueckas CBsA3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peaknus. Knaccudukanuss  XUMHUYECKHUX — peakiuid B
HEOPraHMYE€CKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacCChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU IPU XUMUYECKUX PEAKIIUAX.

CKopocTh peaklui, €€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakiuu. XuMHUYeCKOe paBHOBecHe. DaKTOpbl, BIMSIOIMIME HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnexkTponuThyeckas auccouuaiys. CuiabHbIe U ciadbie aaeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKuCINTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHctpauus tabmun «llepuonnyeckas cucreMa xuMudeckux snementoB [1. .
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOJIOPOJIa B MPUCYTCTBUM KaTAJIU3aTOPa, ONPEACIEHNUE CPEIbl pACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOIO HWHJMKATOpPA, pEAKIMH HOHHOTO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUN.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXMUMUYECKUE PACUEThl, PACUETHI C HCIIOJB30BAHUEM IIOHATHS «MAacCOBas
JIOJIS BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramner. Ilonoxxkenue HemetraiuioB B llepuogmueckon  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
@u3nuecKue CBOWCTBA HEMETAIOB. AJUIOTpONUS HEMETauioB (Ha mpuMepe
KHUCIIOPOJIa, cephl, pocdopa u yrieposaa).

XUMHUYECKHE CBOWCTBA BaKHEUIIUX HEMETA/NIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHHUN ).

[IprmeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COCUHECHUMN.



Meramibl. [lonoxkenue merannoB B Ilepuoamyeckoil cucteMe XMMHUUYECKHUX
anemeHtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
atoMoB MetasuioB. OO0mue gusnyeckue cBoicTBa MeTamuioB. CIUiaBbl METAIIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA Ba)KHEUIIUX METAJJIOB (HATPUM, KaJlui, KaJblIU,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

OO6mwme crocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3Y4YCHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETANJIOB, PEIICHHE
AKCIEPUMEHTAJIbHBIX 3a/Ja4, HaOJIOJEHHE M ONUCAHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUAPOKCHA ATIOMHHUSI C pacTBOpaMu
KHUCIIOT U LIEJI0YEH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuérel maccel BelecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
U3 BEILLECTB UMEET ITPUMECH.

XuMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJOTHYECKOU, YHEPreTUYECKOM M THUILEBOU
0e30MacHOCTH, Pa3BUTHH MeaulMHbL. [loHSATHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIIIJIEHHOTO
MOJTYYEHUS] BAXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEIIECTB W MaTEPUAIIOB: BAXHEHUIIME CTPOUTEIIbHBIE
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUs U 310pOBbE YEIIOBEKA: IPABUJIA MCIIOJIb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOr0 UCIOJIb30BAHUS MPENAPATOB OBITOBOM XUMUU
B MOBCEHEBHOM KU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzammsi  MeXnpeaMeTHBIX  CBs3ed TpU  U3ydyeHUHM  oOmed u
HEOpraHn4ecKkor Xxumuu B 11 Kitacce oCylIecTBIsETCS Yepe3 UCHOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, Tak W TIOHATUM, SBIISIOLIUXCS
CHUCTEMHBIMMU JJISI OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIE TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCCH(PUKAIUS, TEePUOAUIHOCTh, HAOIIOICHUE,
SKCIIEPUMEHT, MOJIEIUPOBAHUE, U3MEPEHUE, SBJICHUE.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPIeTUYECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHME BEIeCTBa, (PU3MUECKUE BEMYMHBI MU €AMHHULBI X
U3MEPEeHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, SKocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMbIE, TOILIHBO,
pecypchl.

TexHoMmorMs: XUMUYECKasi MPOMBIIINIEHHOCTh, METAJLUTyprHsi, TMPOU3BOACTBO
CTPOUTENBHBIX MAaTEpUAJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUILEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUICHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBbPA30OBAHUNA

JIMUHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS
OOyYarOIIMMHUCSL TMPOTPAaMM  CpPEIHEro OO0Iero o0pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HayuHO-MeToauueckol OCHOBOM s
pa3paboOTKH TIAHUPYEMBIX PE3YIbTATOB OCBOCHHUSI MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-/1€ATETbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHUCTEMHO-AESTEILHOCTHBIM IOAXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUHUCKONW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOMPEIEIICHHIO;

HaJIU4YUEe MOTUBAIIMU K O0yUEHHUIO;

1[eJICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOSXKJICHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX [ICHHOCTEH U UCTOPUUYECKUX TPAAULIUN 0a30BON HAYKH XHUMUWU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS B CBOEH
JESATETbHOCTU IEHHOCTHO-CMBICTIOBBIMUA yCTaHOBKaMH, MPUCYIIMMH IIEJIOCTHOU
CHUCTEeME XUMHYECKOTr0 00pa30BaHMUS;

HAJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl M CIIOCOOHOCTHU CTAaBUTh
1EIU U CTPOUTDH )KU3HECHHBIEC TLJIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHHS TpeamMeTa «XHUMHsS» JIOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM M BOCIUTATEIbHOM JESATEIBHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U UealaMd POCCHMCKOrO TPakJaHCKOrO OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMU W TpaBWJIaMH  TMOBEACHHUSA, CIOCOOCTBYIOIIMMHM  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBIEHUS JIMYHOCTHU
o0yyJarommxcs.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS mpenMera «XUMHUS»  OTPaAXKalT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEeIbHOCTH
0o0y4YarommMxcs 1Mo peaju3aiyy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpa:ka1aHCKOTro BOCIIUTAHUSI

OCO3HAHUS 00YYaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBAYKECHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax MW MpaBWiIaX MEKIUYHOCTHBIX
OTHOILIEHHUM B KOJUICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIbHOCTU TPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIbHBIX 3aJlay, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATH MOTHBBI, HAMEPCHUS, JIOTHKY H
apTyMEHTBI JIPYTUX MMPU aHAITM3E PA3TUYHBIX BUJOB YUYSOHOU JIEATCILHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

IIEHHOCTHOT'O OTHONICHHSI K WCTOPUYECKOMY ¥ HAyYHOMY HACJEIUI0
OTE€UYCCTBEHHOM XUMUM;

YB@XXEHUSI K TIPOLIECCY TBOpPUECTBA B 00JIACTH TEOPUM M MPAKTUYECKOTO
NPUMEHEHUS] XUMUM, OCO3HAHHS TOTO, YTO JOCTIKEHUSI HAYKH €CTh pe3yJbTaT
JUINTENTLHBIX ~ HAOMIOACHUHN, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  ITOWCKOB,
TIOCTOSTHHOT'O TPY/la YU4EHBIX U MMPAKTHKOB;

UHTEpeca U TI03HABATEIbHBIX MOTHBOB B TMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUSI, ’TUYECKOTO MMOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE M TOCTYIKH CBOUX TOBApHILIEH C
MO3UIMHA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHWE IMOCJIEICTBHMA STHUX
MIOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUSl IEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOoieHUsT TIpaBWJI 0e30mMacHOro OOpallleHHs C BeIeCTBaMU B OBITY,
MOBCETHEBHOM JKU3HU U B TPYAOBOM JEATEIBHOCTH;

MOHWMAaHUS I[EHHOCTH TPaBWI WHIWBUAYATHHOTO ¥  KOJJIEKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YIPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCHEACTBUN M HENMPUATUS BPEAHBIX NMPUBBIUEK (YHOTpPEOIICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUsI);

5) Tpy10BOIr0 BOCIUTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeOBATEIbCKON
NESTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHAAX
NeSITeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PCIICHUHU TMPAKTUYCCKUX 3a]1a4d
COIIMAIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOET0 Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUUYECKOMY M3Y4YEHHUIO MPOPECCUuil pa3iudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYLY, JIOIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynymieil mpodeccur U peadusaliu COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMaHUs TJ00aTbHOI'O XapakTepa SKOJIOrMYeCKHX MpoOjeM, BIUSHUS
SKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLUAIBHON CPEIbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH IS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEI OKPYXKarolen
OPUPOAHON CpeAe, YMEHHsI MPOrHO3MPOBATH HEOJArONPHUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUI U MIPEAOTBpAIIaTh UX;

HAJIM4YUS PA3BUTOTO 3KOJIOTMYECKOr0 MBIIUIEHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKON HAITPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHON, KOMMYHUKATUBHONW U COLMAIBHOM
NPAKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH UJICOJIOTHH
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMaHUs crneuupuK XUMUU KaK HayKd, OCO3HaHMA €€ poilu B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWUU TPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJeM COXpaHEHHUs
IIPUPOJHOIO PABHOBECHS,

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIpaBICHHOCTH W BaXXHOM pOIU B
CO37IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUHU TI100aJbHBIX MPOOIEM
YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, DHEPTETUUECKOM, MUILEBON U
AKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECTICUEHHH YCIOBUMN
YCHEIIHOTO TpyJa W DKOJIOTMYECKH KOMMOPTHOM >KM3HM KaXIOro ujeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTU HCIOJIb30BATh



NoJilydaeMble 3HaHUsS JIJIsl aHAJIU3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOLIEro Mupa u
OPOUCXOASIINX B HEM U3MEHEHUHN, YMEHUS JeflaTh 00OCHOBAHHBIC 3aKJIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB U HUMEIOLUIUXCA JaHHBIX C IeJbl0 MOJIy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XHUMHUYECKUE 3HAHMS IS
pelieHus npobJieM B peabHbIX )KU3HEHHBIX CUTYalIUsX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIbCKON NEATEIbHOCTH;

FOTOBHOCTM U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMHUU B
COOTBETCTBHUHM C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEepeca K 0OCOOEHHOCTAM TpyJa B pazlUYHbBIX cepax mpodeccrHoHaIbLHON
NEATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIA dbopmMupoBaHus MHPOBO33PEHUS OO0 y4JaroIIMXcs
MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYUYHbIE MOHSTHS, OTPAKAIOIIUE
[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M cHeuuuky METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SIBJICHUE,
IpoIecc, CUCTeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC yueOHbIE NEeUCTBUA (IMO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue byHKITMOHATBLHOU
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEUCTBUSI B MIO3HABATEILHOU M COIMATIBHOM MIPaKTHKE.

MeranpenMeTHbie Pe3yiabTaThl OTPAXAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30Bble JJOruYecKue aeMcTBusi:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmpeAeiaTh ILENH JIeITEILHOCTH, 3ajJilaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEIISIMHU;

WCIIOJIb30BaTh MPU OCBOCHUHW 3HAHUU MPUEMBI JTOTMYECKOTO MBIIIJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHITUM M yCTaHABIMBAaTh UX B3aMMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS ISl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHUS U KPHUTEPUU [JI KIacCU(PUKAIMKA BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJIECHUS (MHIAYKTUBHbBIE, JEIYKTHUBHbBIC, IIO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUMS] B PacCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3YyEMbIE B XUMHUHA CHUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, PEOOPA30BBHIBATH MOJICTBHBIC MPECTABICHUS — XUMHYCCKUIT
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — TMpU PEUIeHUH YYEOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJIENIbHBIE MPEICTABIICHUS JJIS BBISBICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TO3HAHMS BEIIECTB U XMUMHYECKHUX
peaKuunii;

(opMynHpOBaTh LETU U 33]]a4l UCCIEI0BAHUS, UCIIONb30BATh TOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYIMPOBAHHBIE BOIPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI Jisi (DOPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYKJICHUN;

BJAJ€Th HAaBBIKAMHM CaMOCTOSITEIBHOIO IUJIAHUPOBAHMS U  IPOBEACHHUS
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOMIOAaTh 3a XOJ0M
npolecca, CaMOCTOATENbHO MPOrHO3UMPOBATH €ro pe3yiabTar, (HOopMyIupoBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBaHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpeTaTh OMNBIT YYEHUYECKOM UCCIEeNOBAaTEIbCKOW U MPOEKTHON
NESITENbHOCTH, TMPOSIBISITH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
NOMCKY METOJI0OB PEIICHHUs NPAKTUYECKHUX 3a]ad, NPUMEHEHHUIO Pa3JIudHbIX
METOJI0B MTO3HAHUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTUPOBATHCS B PAJNTMYHBIX HCTOYHMKAX HWHPoOpManuu (HAy4HO-
NOMyJIsipHasl JUTEpAaTypa XHUMHYECKOTO COAEpKaHUsA, CIPABOYHBIE IOCOOMS,
pecypcbl MHTepHeTa), aHanu3upoBaTh WH(YOPMALMIO Pa3IMYHBIX BUAOB U (QopM
Ipe/ICTaBIICHUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HENPOTHUBOPEUYNBOCTb;



(GOpMyIHpOBaTh 3aMPOChl U MPUMEHATh Pa3JIMYHBIC METOABI MPU ITOUCKE H
orbope wuHbOpMAIMKU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uHGpOpMalMeil: TpUMEHSATh MEXIpeAMeTHble ((dusudyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKJIATYPY;

UCTIONIb30BaTh W MPEoOpa30OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/I€ [Uaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaeH, (GOPMYIHPOBATH CBOM  MPEMJIOKECHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYIIAaTh C MPE3CHTAIMEN pe3ylbTaTOB IMO3HABATENLHON JI€ATENbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIHFHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
M3Y9aeMbIX BEIIECTB, peaIM3aIlii y4eOHOTO MPOeKTa M (OPMYITHUPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHA MHCHHSIMU.

OgyajieHre YHUBEPCAJIbHBIMH PEryJasTUBHBIMHU JeHCTBUSMMU:

CaMOCTOSITEJILHO IUIAHUPOBATh W OCYIIECTBIIATH CBOIO TO3HABATEIHHYIO
JeSTENbHOCTh, Ompenessss €€ Ueaud W 3a7auyd, KOHTPOJIUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTuBHBIN Ccrmoco0 MX peuieHuss ¢ y4E€TOM TMOJIyYeHHS HOBBIX 3HAHUNU O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
Y CaMOOIICHKH.

NPEJAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh  IPEACTABICHHA O XHMHYECKOM  COCTaBIISIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TIO3HAHUU SIBJICHUU



OpuUpoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM  KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHONM TPAMOTHOCTH, HEOOXOIUMOM IJIs1 pEIICHHS IPAKTUYECKUX 3a1a4
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalONMe TOHATUA (XUMHUYECKHM DJIIEMEHT, aToM, DJJIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKAas
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpalll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM 00BEM, YIVIEPOJAHBIN CKeleT, (YyHKIMOHAIbHAs TpyIIa,
paauKai, U30MepHsi, U30MEPBI, TOMOJIOTHUECKUNA P, TOMOJIOTH, YIJIE€BOAOPOMbI,
KHCIIOPOJ U a30TCOJEpKAIlMEe COEIUHEHHs,, MOHOMEp, IOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PaKTONOrMYECKUE CBEACHUSI O CBOWMCTBaxX, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
PAKTHYECKOM JAESTEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEPHbIC MPU3HAKHU TOHSTHUH,
yCTaHABJIMBATh WX B3aUMOCBS3b, MCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIIOIh30BATh XHUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB W YPaBHEHHH XUMHUUYECKUX pEaKIIUil,
W3rOTaBIIMBaTh MOJEIN MOJEKYJ OPraHMYECKHX BEIIECTB I WILIIOCTPAUUU HUX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUSI;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpPraHUYECKUX BEIIECTB II0 MX COCTaBY U CTPOCHUID K OINPEIEIEHHOMY
KJIaccy/Tpynne CoeAuHEeHU (yriaeBOAOPONbl, KHUCIOPOJ U a30TCOAEp KaIIne
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIUHEHHMsI), JlaBaTh WM Ha3BaHUS [0
cuctematuieckoii Homenknatype (IUPAC), a Takxke TPHBOIWTH TPUBHAIBHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOMWIEH, alleTUJIEH,
STWICHIJIUKONb, TAUIEpUH, (eHon, (Gopmaibaerus, ameraiblerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TJIF0KO03a,
bpykTO3a, Kpaxmal, eJIII0103a, TTUIUH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHUS TNPUMEHATHh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranudeckux BemectB A. M. byriepoBa ais 00bsACHEHMs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MacCChl BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nYecKkrue MU XMMHYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTEICH Pa3IMUHBIX
KJIACCOB OPTraHMYECKHUX BELIECTB (METaH, 3TaH, 3TWJIEH, MPOINWJIEH, AlETUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, OeH30J, METaHOJ, 3TaHOJ], JTHUJICHIIHKOJIb,
TJIMIEpUH, (EHOJI, alleTalIbJIETU]l, MypaBbHUHAsl U YKCYCHasi KHUCIJIOTHI, TJIIOKO3a,
KpaxMall, IeJIJTIF0JI03a, aMUHOYKCYCHAsl KUCII0Ta), WJUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HHUMH YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKUX PEaKIHUl ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIE€BOJOPOHOTO
CeIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yyroib), CIOCOOBI UX TMepepadoTKu U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHI TPOBOJAUTH BBIYUCICHHUS 10 XUMUYECKHM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEUIECTBA WU MPOAYKTa
peakiMu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WIHM NPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHH BJIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOAaX HaYyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKHUX SIBJICHUM (HaOt0/IeHrne, U3MEpeHne, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHBIE XHWMHYECKHE 3HAHWS IS NPUHATUS PEUICHU B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BEIIECTBAMU U HX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuila MOJIb30BAHUA XUMUYECKOM
nocyao u JabopaTOpHBIM OOOpPYJOBaHHEM, a TaKKe MpaBwia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHUI IUIAHUPOBATH W BBIMIOJHATh XHWMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUS OPraHUYECKHUX BEIIECTB MIPU HArPEBaHUU, OJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KA4YE€CTBEHHBIE PEAKIMU OPTAaHUYECKUX
BEIIECTB, JE€HATypalus OEJIKOB MPU HArpeBaHWH, I[BETHBIE pEaKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA OE€30MacCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U JITA0OPATOPHBIM O0OpPYAOBAaHUEM, MPEACTABIATh PE3YyJIbTAThI
XUMHUYECKOT0 JKCIepuMeHTa B (GOpMe 3alucy YpaBHEHUH COOTBETCTBYIOIIUX
peakuuii u GopmMyIUpoBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHGOpMAIINIO, TOJIYYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiuu, IHTepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1[eJIeCO00pa3HOro0 TMOBEAEHUS B OBITY U TPYJAOBOM JEATENHHOCTH B IIEJNAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHUS] W TMPEAOTBPAILICHUS HX BPEIHOTO BO3ACHCTBUS HA OpPraHU3M
YEJIOBEKa;

JUIs 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHETMBIX W CIA0OBUIANIMX OOYy4aIONUXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOIas ¥ HeopraHudeckas
XAMUSA» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHUMHUYECKOHM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
Opupoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUIECKHUX 3a71a9
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIAJICHUEC  CUCTEMOM  XUMMYECKHUX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHUCJIECHUS, XUMUYECKas CBA3b
(KOBaJIeHTHAsI, MOHHAs, METAJNTNYECKas, BOJOPOHAS ), KpUCTAININUECKas periéTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakii, XUMHUYECKOE PABHOBECHE); TEOPUM U 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACCHI BEIIECTB, 3aKOH COXPAaHCHUSA W MPEBPAIlCHUS SHEPTUU
OpU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHUMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHWMHMUYECKHX SIBJICHUM, (PAKTOJIOTHYECKHUE CBEJICHHS O CBOWMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY U MPAKTHUUECKOMN JEATEILHOCTH YEIOBEKA;



c(hOpMHPOBAHHOCTh YMEHMI BBISBIATH XapaKTEpHbIE NMPU3HAKHU TOHSATHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA NPHU
OIMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX NIPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JJIS
coctaBieHuss (GOpMYJ BEIIECTB M  yPaBHEHMM  XMMHYECKUX  PEaKLUid,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbIil Ta3, YIIEKHUCIbIA ra3, aMMHUaK, Tami€Has
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUH OMpPEAENATh BAJEHTHOCTh U CTEIEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCJMHEHUSX DPA3IMYHOIO COCTaBa, BHJ XUMUYECKOH
CBA3M (KOBaJ€HTHAas, MOHHAs, METaJNINYECKas, BOJOPOJHAs) B COCAUHEHUSAX, THUI
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
MOHHAsI, METAJUTMUECKas), XapakTep Cpebl B BOAHBIX paCTBOPaX HEOPTraHUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU YCTAHABJIMBATh IPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBy K ONPEAEIEHHOMY Kiaccy/rpymie
COEIMHEHUI (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCHJIbl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIE THIPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKMX dJeMeHTOB |—4 mepuonoB Ilepuonnueckon cuCTEMBI
XuUMHYeCKHUX 3jeMeHToB JI. M. MeHnaeneeBa, UCHOAL3yS MOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTtanny, «QHEPreTUYECKue YPOBHMU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHYECKHX 3JIEMEHTOB U MX COEIUHEHUN
1o nepuonam u rpynnam [leprnoanueckont cucTeMbl XUMHYECKUX 31eMeHToB J1. U.
Mengeneena;

c(hOpMUPOBAHHOCTb YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSI3M MEXKIY HEOPIaHUYECKUMU
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(OPpMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XUMHUYECKHE PEAKIUHU I10
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrolldX BEIIECTB, TEIJIOBOMY
3 dexTy peakuuu, U3MEHEHHUIO CTEMEHEW OKHUCICHUS JIEMEHTOB, OOpaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(OpPMUPOBAHHOCTb YMEHHMH COCTaBISATh YPABHEHMS PEAKUUl pa3iMyuHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIC YPABHEHUS PeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHS, ITPH KOTOPBIX 3TH PEAKLIUH UAYT 1O KOHUA;



c(hOpMUPOBAHHOCTh yYMEHWUM TPOBOJUTH PEAKIMH, MOATBEPKIAAIOIINEC
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPaCIO3HABATH
ONBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIECTB;

chOpMUPOBAHHOCTb YMEHHH  pPacKpbiBaTh CYIIHOCTh  OKHUCJIUTEIHHO-
BOCCTAHOBHUTEIIPHBIX PEAKIIUM MOCPEJACTBOM COCTABJICHHUS DJIEKTPOHHOrO OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuniui Jle [larenbe);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XWMHUYECKHE IPOIIECCHI,
JeXKaAIUE B OCHOBE MPOMBIIUICHHOTO MOJIYYEHUSI CEPHOM KHUCIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKUX IPoOIeMax XMMHUYECKOro TPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH TPOBOJUTH BBIYHCICHUS C HWCIOIH30BAHUEM
MOHSITUSA «MAaccoBasi JOJisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MacChl BEIIECTBA UM 00bhEMA ra3oB MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe€ WIM O0OBEMY OJIHOTO M3 YUYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIUIOBOro 3(pdeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, MPEBPAIICHNS U COXPAaHECHUS SHEPTUU;

c(hopMHUPOBAHHOCTb YMEHHUM COOIOIATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
NoCyJIod W Ja0OopaTOpHBIM 00OpyJAOBaHHMEM, a TaKKe IIpaBHJIa OOpaIleHUs ¢
BEII[ECTBAMU B COOTBETCTBUM C WHCTPYKLMSIMHU IO BBINOTHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMNOIHATh XUMHYCCKUM
SKCIIEpUMEHT (pa3ioKeHHE MEepOKCHIa BOJOpPOAa B MPUCYTCTBUM KaTaau3zaTopa,
ONpPEAECIECHUE CpEeabl PAacCTBOPOB BEHIECTB C IIOMOIIBK) YHUBEPCAIBHOIO
WHIUKATOpA, BIMSHUE PAa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peaKIu,
peakIuyi MOHHOTO OOMEHa, KaueCTBEHHBbIE PEaKlIHMH Ha cyibdaT-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIBHBIX 33Ja4 I10
teMam «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWJIaMH TEXHHUKHU
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U JJaOOpaTOPHBIM 000PY/I0BAHUEM,
IPEACTaBIATh PE3YyIbTAaThl XHMHYECKOrO0 OJKCIepUMEHTa B (opMe 3amucu
YpaBHEHUN COOTBETCTBYIOUIUMX pEAKUUAd U (HOPMYIHPOBATH BHIBOALI Ha OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHQOpMaIMIO, TMOJIyYaeMyl W3 pPa3HbIX HCTOYHHUKOB (CpeACTBa MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1[eIecCO00pa3HOro TMOBEAEHUS B OBITY U TPYIOBOM JEATEILHOCTH B ILEJAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mNpuMepax CIOCOObl YMEHBIICHUS U
IPEAOTBPAILEHUS UX BPEAHOTO BO3/ICICTBUS HA OPraHU3M YEIIOBEKA;

JUTsT OOYYAIOIINXCA C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEeNbIX M CIa0OBUIANIMX OOYYaIOIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO0 cucTeMy oOo3HadeHuit JI. bpaiins s 3anmicu XUMHYECKUX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Konrtpoabnsie | IlpakTnuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypen
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmeT opranndeckoit xumun. Teopus
1.1 CTPOCHHMSI OPraHUIECKUX COCTUHECHUN A. 3
M. bytieposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YTrIeBOAOPOABI — aJTKAHBI 2
99 HenpenenbHble yriieBOAOPOIbI: aIKEHBI, 5 1
aJIKaJUEHbI, ATIKMHbI
2.3 ApoMaTudecKue yrieBoJa0pPO b 2
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Htoro no paznery 13
Paznen 3. Kuciopoacoaepxaiue oprannyeckie coeIuHeHUust
3.1 Cruptsl. Denou 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnoxHuble 3(upbl
3.3 VrineBoasl 3 1




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyecKue coeuHeHUs

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB 1 TeM (uudposbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproauueckas cucteMa XMMHUYECKUX 3
aneMeHToB [l. 1. Menneneera
12 Crtpoenue BemiectBa. MHOTOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINU 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MeTamsl 6
2.2 Hewmeranns 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zgen 3. Xumus 1 ;Ku3HL
3.1 XuUMHS ¥ )KU3HB 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KoJsmnyecTBOo 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero U3yuyeHHs1 | oOpa3oBaTesIbHbIE
padoTbI padoThbI
pecypchbl
IIpenmeT opraHu4ecKoi XuMuH, eé 1 0 0
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE 06.09.2023
Teopust CTpoeHHsI OPraHUYECKUX
i A. M. b & 1
COCTMHEHUH yTIepoBa, e 0 0 13.09.2023
OCHOBHBIE TTOJIOKEHUS
[IpencraBieHue o Ki1acCUPUKAITUU
opraHnuyeckux BemniectB. Homenkarypa 1 0 0
(cuctemMatuyeckasi) U TPUBHAJIbHBIE 20.09.2023
HA3BaHMS OPTaHUYCCKUX BEIICCTB
AJKaHBI: COCTaB M CTPOCHUE, 1 0 0
TOMOJIOTHUECKUN Pl 27.09.2023
Mertan u 3TaH — npocTeime 1 0 0
[IPE/ICTaBUTENH aJIKAaHOB 04.10.2023
An : i 1 0 0
KEHBI: COCTaB M CTPOCHHE, CBOWCTBA 11102023
OTWIEH ¥ IPONWIEH — MPOCTEUIIINE 1 0 0
MIPEACTAaBUTEH AJIKCHOB 18.10.2023
[Tpaktuueckas padora Ne 1. «Ilomyuenue
. 1 0 1
ATUJIEHA U U3yYEHUE €r0 CBOKMCTBY 25.10.2023
Ankanuensl. byranuen-1,3 u 1 0 0
MetunoyraaueH-1,3. Iomydaenne 08.11.2023




CUHTCTUYCCKOI'O KaydyyKa U PE3UHBbL

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHMS,

10 FOMOJIOTHYECKHUH psif. AIlETUICH —
FUNECKILiE AL Al 15.11.2023
MPOCTEHIINN TIPEICTABUTENb AJTKHHOB
1 BbruuciieHus o ypaBHEHHIO XUMHUYECKOM
peaKIn 22.11.2023
12 Apenbl: 6eH301 ¥ TOTYol. TOKCHUIHOCTH
apeHOB 29.11.2023
['eHeTHYECKas CBA3D YIIICBOIOPOIOB,
13
MIPUHAICKANTUX K Pa3IUIHbIM KJIaccaM 06.12.2023
[TpupoiHbIE HCTOYHUKH YTIEBOIOPOIOB:
14 IIPUPOIHBIN ra3 U HOIIYTHBIE HE(DTIHBIE
pupon yrbie Hep 13.12.2023
ras3bl, He()Th ¥ MPOTYKTHI e€ mepepadoTKu
[TpupoiHbIE HCTOYHUKH YTJIICBOIOPOIOB:
15 OPUPOIHLIN I'a3 U NONYTHEIE HE(DTAHBIC
PHpOa yTHbIC HO 20.12.2023
ra3bl, He()Th ¥ MPOIYKTHI €€ mepepadboTKu
16 KontposbHas pabora 1o pasaeiy
«YTIeBOIOPOIB» 27.12.2023
17 [IpenenpHBIC OTHOATOMHBIC CITUPTHI:
MEeTaHOJ U 3TaHon. BomopoaHas cBs3b 10.01.2024
18 MHoOroaToMHbIe COUPTHI: STUICHIIUKOIb U
TJIMIICPUH 17.01.2024
deHoJI: CTPOCHUE MOJIEKYIIBI, (U3HUECKUE
19 .
Y XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 24.01.2024
20 Anpaerust: hopMaIbaAeTUI U
anerajbpIerua. AneTod 31.01.2024
OIHOOCHOBHEIC MPEICIIbHBIC KApOOHOBKIC
21
KHCJIOTBI: MypaBbUHAs U YKCYCHas 07.02.2024




22

[TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

14.02.2024

23

CTeapI/IHOBaH H OJICMHOBAas KHCJIOTHhI, KaK

NpeaACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHCJIOT

21.02.2024

24

Mpb1a KaK COJIU BBICIIAX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIEE ACHCTBHIE

28.02.2024

25

CrnoxHble 3(UphI KaK IPOU3BOIHbIE

Kap6OHOBLIX KHUCJIOT. FI/I,HPOJII/IS CJIOJKHBIX

a¢upoB

06.03.2024

26

XKupsl: ruapon3, IPUMEHEHHE,
OuosIornveckKas poJib KUPOB

13.03.2024

27

VYTIIeBOIBI: COCTAB, KIacCU(UKAITHS.
Baxxneiue npeacraBuTenu: rI0Ko03a,
bpykTo3a, caxaposa

27.03.2024

28

Kpaxmai u neirono3a Kak IpupoHble
MOJTUMEPHI

03.04.2024

29

KonTponbhas pabora no pazzaeny
«Kucmopoacoaeprxaiine opraHHIecKue
COCTMHEHUS

10.04.2024

30

AMMHBI: METHJIAMHAH U aHWJINH

17.04.2024

31

AMUHOKHUCIIOTHI KaK aM(QOTEepHbIE
OpTraHUYECKHUE COCTUHEHUS, X
Ounonorudeckoe 3HadeHue. [lenTumbt

24.04.2024

32

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

08.05.2024

33

OCHOBHBIE TTOHSITUS XUMHUHU




BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHCHI/Iﬁ

15.05.2024

OcHOBHBIE METOJbI CHHTEC3a

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1 99 05.2024
IInactmaccsl, KaydyKkd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckne
padoTbI

JlaTa
U3yUYeHUSs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamus aTOMOB

05.09.2023

Ilepnonnueckuii 3akoH u [lepuonnueckas
CHUCTEMA XMMHUYECKHX 3J1eMeHTOB /[]. 1.
MenaeneeBa, X CBSI3b C COBPEMEHHOM
TEOpPHUEN CTPOEHHUS aTOMOB

12.09.2023

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XHUMHYECKHX 3JIEMEHTOB M UX COEANHEHHUIH
[0 Tpynnam 1 nepuogaM. 3HaueHHUe
MEPUOINIECKOTO 3aKOHA U CHCTEMBI
xuMmudyeckux ayemenToB /.M. Menaeneena B
Pa3BUTUHU HAyKU

19.09.2023

CrpoeHue BeniecTBa. XUMUYECKas CBs3b, €€
BUJIbI; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BogoponHas cBsA3b

26.09.2023

IlonsaTue o AUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJIJIOUIHBIE pacTBOPBLI.
MaccoBas 1015 BEIIECTBA B pacTBOpEC

03.10.2023

Knaccudukauus u HoMeHKIIaTypa
HEOPraHUYECKUX COEAUHEHHI.
['eneTnueckas CBA3b HEOPraHUYECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

10.10.2023




Knaccudukanus XuMU4eCKuX peakiui B
HEOPraHU4YECKOW U OPraHNYECKON XUMUH.
3aKOH COXPaHEHMsI MACChl BELLIECTB; 3aKOH
COXpaHEHUs U NIPEBPALICHNS SJHEPIUU IIPU
XUMUYECKUX PEAKLUAX

17.10.2023

CxopocTts peaknuu. OOpaTuMbIe PEaKIIHH.
XHUMUYECKOE PABHOBECUE

24.10.2023

[paktuyeckas padora Ne 1. «Biustaue
pa3MyHbIX (PaKTOPOB HA CKOPOCTh
XMMHUYECKON PEaKLIMH»

07.11.2023

10

OnekTponuTrueckas aucconuanus. [lonstue
0 BoJIopoiHOM Tokazarene (PH) pactBopa.
Peakuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPraHUYECKUX BEUIECTB

14.11.2023

11

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC
peaknuu. [TorsiTHE 00 3MEeKTpOIU3E
pacIuIaBoB U pacTBOPOB COJICH

21.11.2023

12

KontponsHas pabota no pazneny
«TeopeTndyeckrie OCHOBBI XUMUI

28.11.2023

13

Merautbl, ux nosioxenue B [lepuoguueckoi
CHUCTEME XUMHUYECKUX 31eMeHTOB /J[. U.
MenzeneeBa 1 0COOEHHOCTU CTPOSHUS
atomoB. O0mue hu3ndeckue CBOMCTBa
METaJUIOB

05.12.2023

14

CrinaBel METaIOB. DJIEKTPOXUMUYECKUI
PsL HAIIPSKEHUN METaJlIOB

12.12.2023

15

XUMHUYECKHE CBOMCTBA Ba)KHEHIIINX
METaJUIOB (HATPUH, KaJui, KaJabllui, MarHHUH,

19.12.2023




ATIOMUHHI) U UX COCTMHCHHM

16

XHWMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCIUHEHUN

26.12.2023

17

XHWMHUYECKHE CBOMCTBA IIMHKA, JKejle3a H UX
COeqUHEHNN

09.01.2024

18

[IpaxTrueckas pabora Ne 2. "Pemenue
HKCHEPUMEHTAJIBHBIX 3324 110 TeMe
«Metamnb»"

16.01.2024

19

Hemeramibl, ux mojgoxeHue B
[Tepuoanueckoil cucreMe XMMUYECKUX
anemenToB 1. . Menneneesa u
0COOEHHOCTH CTPOCHHSI AaTOMOB

23.01.2024

20

BaneHTHOCTB. DJIEKTPOOTPUIIATEIHLHOCTD.
Crenennb okucicHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

30.01.2024

21

dusnyeckue cBOMCTBa HEMETAILIOB.
AJI0TpOTIHSI HEMETAIUIOB (Ha IpUMeEpe
KHCJIOpoJia, cepbl, hochopa u yriaeposa)

06.02.2024

22

XHUMHYECKHE CBOMCTBA raJIOTEHOB, CEPHI U
HUX COeIUHCHUN

13.02.2024

23

XUMHUYECKHE CBOMCTBA a30Ta, hocodpa u ux
COeIUHEHUN

20.02.2024

24

XHWMHUYECKUE CBOMCTBA yIiIepoaa, KpEMHHUS U
HUX COeIUHCHUN

27.02.2024

25

[IpumeHeHre Ba)XKHEUIIINX HEMETAIOB U UX
COeIUHEHUN

05.03.2024

26

O06001EeHHE U CUCTEMATU3ALMS 3HAHUHN 110




TeMe «Hemeramisy. Beraucnenus mo
YpaBHEHUSM XUMHUYECKHUX PEAKIMH U
TEPMOXUMHUYECKHUE PACUETBI

12.03.2024

27

[Ipaktuyeckas padora Ne 3. «Pemenune
HKCHEPUMEHTAJIbHBIX 3334 110 TeMe
"Hemeransr"»

26.03.2024

28

Kontposnbnas padota o remam «MeTauibiy
n «Hemeramib»

02.04.2024

29

Heoprannueckue u opraHuYecKre KUCIOTHI.
Heopranmueckue u opraHn4ecKue
OCHOBAaHUA

09.04.2024

30

AmMoTepHbIe HEOPTaHUYECKUE U
oprannueckue coequHeHus. ['enernyeckas
CBSI3b HCOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

16.04.2024

31

32

Poib xuMuu B 00€CIieYeHHH SKOJIOTHYECKOM,
JHEPreTUYECKON U MUILEBOI 0€30MacHOCTH,
Pa3BUTUHU MEIULIMHBI

[IpencraBneHust 06 OOMIMX HAYYHBIX
MPUHITAIIAX POMBIIIICHHOTO TTOTYYCHHSI
Ba’KHEHUIIINX BEIIECTB

23.04.2024

30.04.2024

33

Yenosek B MHUPE BCUICCTB U MAaTCpUAIOB

07.05.2024

34

Xumus u 3A0POBLEC YCIIOBCKA

14.05.2024

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

Xumus 10,11 xknace / Pynsutuc I'.E., ®enpaman @. I'. M3narenscTBo

"IIpocBenienue"”

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA
3agaunuk o xumuu Kysnenosa H. E., Jleskun A. H. M3narensctBo Benrana -
I'pad, Junakrtuueckuii Matepuan "Xumus 10-11knacc / Pagenkuii A.M.

NznarenscTBO "[IpocBemienue”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. www.elementy.ru
2. www.fcior.ru

3. www.xumuk.ru

4. www.nfnometer.ru
5. www.nplusl.ru
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