Munucreperso IIpocsemienus Poceuniickoit @eaepauuu

MunucrepcTBo 00pa3oBanus u cnoprta Pecnnyosmku Kapeansi

MyHununajbHoe 010/:KeTHOe 0011e00pa3oBaTe/ibHOe yUpeKIeHue

«Cpennsist o0meoodpaszoBarenbHas mkoJa Nel» KeMckoro MyHHIMnaJbHOr0 paifona

(MBOY COII Nel)
[TpunsTa Ha 3aceqaHuU YTBepxkaeHa
METOANYECKOTO COBETA npukazoM Ne 294 ot 14 centsiops 2023 roga
nporokoin Ne 1 ot 31 aBrycra 2023 roga mupekrop MBOY COI Nel E.E. Kyponresa
PABOYASA ITPOI'PAMMA

y4eOHOoro npeamera « XuMus» (0a30BbId YPOBEHb)

st ooydarornuxcs 10-11 kmaccos

r. Kemb

2023



HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XuMHH Ha yPOBHE CPETHETO 00IIero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 o6pazoBanun B Poccuiickoit denepanuny,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHS (eaepaabHOl 00pa3oBaTeNbHON MPOrpaMMbl CPEIHEro
obmiero oo6paszoBanus (DOII COO), mnpencraBineHnbix B DenepaibHOM TOCYAapCTBEHHOM
obpazoBarensHoM ctannapte COO, ¢ yuérom Konnenmuu mpenogaBaHus ydeOHOTo MpeameTa
«Xumus» B o0Opa3oBaTeNnbHBIX opraHuzanusx Poccuiickoit ®enepauuu, peaau3yroLmx
OCHOBHBIE 00pa30BaTeNIbHBIE MPOrpaMMbl, U OCHOBHBIX MOJOXKEHHH «CTpaTeruu pa3BUTHUS
Bocniutanuss B Poccuiickoit ®enepauuu Ha nepuony a0 2025 roma» (Pacnopsixenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOMOB K pa3pabOTKe NpOrpaMMbl 1O XUMHH, K OIpPEICICHUIO OOIIei
CTpaTeruu oO0y4eHHus, BOCIHUTAHUS U Pa3BUTHS 00y4arOUIMXCs CPEJICTBAMHU Y4eOHOro mpeamera
«Xumus» st 10-11 xnaccoB Ha 6a30BOM YpOBHE COCTABWIIM KOHLENTYaJbHbIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNIeH, COJep)KaHus, pe3yabTaToB OOy4YEHHsS U
TpeOOBaHMl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xummuueckoe oOpa3oBaHHE, IIOIYYaeMO€ BBIIYCKHHUKaMHM  0011e00pa30BaTelbHOM
OpraHu3aliy, SBJSETCS HEOThEMJIEMOM 4YacTbio HX oOpa3zoBaHHOCTH. OHO  CIYXUT
3aBepUIalOIMM ATAallOM pealn3allii Ha COOTBETCTBYIOLEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, MPHUCYIIUX LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHUs. OTU IIEHHOCTH
KacaroTcs MO3HAaHUS 3aKOHOB IMPHPOJIbI, (HOPMUPOBAHUS MHPOBO33PEHHSI M OOLIEH KyIbTYpbI
YeJIOBEKa, a TaKXKEe DSKOJOTMYeCKM OOOCHOBAHHOI'O OTHOILEHUS K CBOEMY 3I0pPOBbIO H
IpUpOAHOM cpene. Peannsyerca xuMudeckoe oOpazoBaHue 0OYy4arOLIMXCS HA YPOBHE CPEIHEro
obmero obpa3oBaHusl CpeACTBAMH yuyeOHOro mpeamera «XUMHS», COACPKAHUE U MOCTPOCHUE
KOTOpOTO OMpeZieJieHbl B MporpaMMme IO XHMHH € Y4€TOM CHeNM(PHUKH HAyKH XHUMHUH, €&
3HAa4eHUs B MO3HAHUH MPUPOJIBI U B MAaTEpPUAIbHOM KU3HU OOLIECTBA, a TAKXKE C yU4ETOM OOIIMX
Lesed U MPUHIUIOB, XapaKTePHU3YIOLUIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro OOILIero
obpazoBanus B Poccuiickoii @enepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK HUIPaeT 0cOOyI0 pOjib B COBPEMEHHOM
LIMBWIN3ALMY, B CO3[JAaHUU HOBOW 0a3bl MaTepHalbHOW KyiIbTypbl. OHa BHOCHUT CBOM BKJIaja B
(bopMHpOBaHUE PAIIMOHATFHOI'O HAYYHOTO MBIIUICHUS, B CO3JaHHUE IEIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHpe Kak O €JMHCTBE MPUPOJbI U YeloBeKa, KoTopoe (popMupyeTcs B XUMHUU
Ha OCHOBE IIOHMMAaHUs BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEr0 MHPAa, OCO3HAHUS B3aMMOCBS3H
MEXy CTPOCHUEM BELIECTB, MX CBOWCTBAMU U BO3MOXKHBIMU OOJIACTSIMH IPUMEHEHHUSL.

TecHO B3auMOIEHCTBYSI C JPYrUMH €CTECTBEHHBIMH HayKaMM, XHMHs CTaja
HEOThEMJIEMOI 4YacTbl0O MUPOBOM KYNbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyJda U
KHU3HU KaXJ0ro wieHa odbmectBa. CoBpeMeHHass XUMUSI KaKk HayKa CO3UJaTeNbHasi, Kak HayKa
BBICOKMX TEXHOJIOTMI HallpaBJIeHa Ha pelIeHUe INI00aTbHBIX MPOOJIEM yCTOHYHMBOIO pa3BUTHS
YeJIOBEYECTBA — CHIPbEBOM, HJHEPreTHYECKOM, MUIIEBOM, 3KOJIOrMYecKod Oe30MacHOCTH U
OXPaHBbI 37J0POBbSL.

B coorBercTBUM ¢ 0OOmMMMH LENSIMH W TPHUHLIUIAMH CpPETHEro oO0mero o0pa3oBaHUS
conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb U3YYCHUS) OPHCHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroIIMXcCs, HEOOXOOUMYI0 UM IS
BbIPa0OTKY MHPOBO33PEHUECKUX OPHEHTHUPOB, YCIEUIHOIO BKJIIOYEHHUS B JKHU3Hb COLUYMAa,
IIPOIOJKEHHS 00pa30BaHUs B Pa3IMUHBIX O0JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBisiomiuMu  npeaMeTa «XHUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHudeckas
XuMus» 1 «OO011ast 1 HeopraHudecKkast XUMHsI», OCHOBHBIM KOMITOHEHTOM COJIEPYKaHHSI KOTOPBIX
SBIISIOTCSI OCHOBBI 0a30BOM HayKU: CUCTEMA 3HAHUM 110 HEOPraHUYECKOH XUMUH (C BKIIIOYEHHUEM
3HaHUH U3 o0IIel XMMUHU) U opraHudeckoil xumuu. GopMupoBaHUe JTaHHOH CHCTEMBI 3HaHUI
IpU HM3y4YCHUU TpenMeTa O0ecIeYrBaeT BO3ZMOKHOCTh PACCMOTPEHHsI BCErO MHOI000pa3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHH.



CrpykTypa conepxanus KypcoB — «Opranuyeckast Xumus» U «O0Ias 1 HeopraHuyeckast
XUMUsD» ¢(HOPMHUPOBAHA B MPOrpaMMe MO0 XMMUU Ha OCHOBE CHCTEMHOI'O MOIXOa K M3YYECHHUIO
ydqeOHOro Marepuasia U OOYCJIOBJICHAa HMCTOPHUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWUW Ha
ONpENENEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHUHU BEIECTBA
paccMaTpuBarOTCS Ha YpOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX COEAMHEHUM, a
TaK)K€ Ha yYpOBHE CTEPEOXMMHYECKHX U 3JIEKTPOHHBIX MPEJICTABICHUNW O CTPOCHHMM BEILECTB.
CeeneHus 00 M3y4aeMbIX B Kypce BEIIECTBaX JAlOTCA B Pa3sBUTUU — OT YIJIEBOAOPOJIOB [0
CIIOKHBIX OHMOJIOrMYECKH aKTUBHBIX COCOMHEHHUH. B Kypce opraHMueckoill XMMHUU TMOIYy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUs IepBOHAYaIbHbIC
MIPEJICTaBJICHUS] O XUMHYECKON CBSI3H, KJIacCU(PHUKAIIMOHHBIX MpPU3HAKaX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHHUS], O XUMHYECKON PEAKIIUU.

[lon HOBBIM yrjmom 3peHHs B NpeaMere «XuMusi» 0a30BOro ypoBHS paccMaTpHUBaeTcs
W3YYEeHHBII Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs TEOPETUYECKUH MarepHal Hu
(aKTOJIOrMUECKHE CBEJICHUS O BELIECTBAX M XMMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas u HeopraHuveckas XUMHUs» 00ydYarolUMCs IPEIOCTABISAETCSI BO3MOKHOCTh OCO3HATh
3HaYEHUE TMEPUOTUUYECKOr0 3aKOHA C OOILIETEOPETUYECKUX U METOIOJOTHYECKHX MO3UIUH,
rIIy0Ke TMOHATh MCTOPHUYECKOE HM3MEHEHHE (YHKIMHA 3TOro 3aKkoHa — OT 00oOIaromen o
OOBSICHSIIOLIEH U MPOrHO3UPYIOILIEH.

Envnas cuctema 3HaHUI O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U
IIPUMEHEHNH, A TAK)KE O XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX NPOTEKAHUS
noronHsiercss B Kypcax 10 wum 11 KiaccoB »iaeMeHTaMU — COJAEpKaHUS, HMEIOIUMU
KyJIbTYpOJIOTHYECKUNA ¥ TPHUKIAAHOW XapakTep. OTH 3HAHHS CIIOCOOCTBYIOT ITOHWMAaHHIO
B3aMMOCBSI3M XHMHUHM C JPYrMMH HayKaMH, pacKpblBalOT €€ posib B II03HABaTEIbHOM U
MIPaKTUYECKON AEATEIbHOCTU YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHUS K IpOLECCY
TBOpYECTBAa B O0JIACTU TEOPUU M MPAKTHUECKUX MPUIIOKEHUN XUMHUH, TTOMOTalOT BBITYCKHUKY
OPHEHTUPOBATHCA B OOLIECTBEHHO U JMYHOCTHO 3HAUYMMBIX MpoOsieMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHSTH €€ JUIs TIONOJTHEHUS 3HAHUHN, pPelIeHUs
MHTEJJIEKTYaJIbHBIX M 3KCIEpUMEHTAIbHBIX HCCIIEIOBAaTEIbCKUX 3a7ad. B 1enom coaepkaHue
yueOHoro npeamera «XUMHUs» JaHHOTO YPOBHS M3y4YE€HUs OPHEHTHUPOBAHO Ha (pOpMUPOBAHHE Y
00ydJaromuxcss MUPOBO33PEHUYECKOW OCHOBBI JJIsl MOHUMaHHs (HUIOCO(MCKUX UAEH, TaKUX KaK:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPraHMYECKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOCHHEM, [T03HABAEMOCTh MPUPOIHBIX SBJICHUN MyTEM IKCIIEPUMEHTA
U pelieHus] NPOTUBOPEUYUH MEXIy HOBBIMU (akTaMH M TEOPETHUECKUMH MPEINOCHUIKAMH,
OCO3HAHUE POJU XUMHH B PELICHUH 3KOJOTMYECKHX MpoOJeM, a Takke MpolieM cOepexeHUs
SHEPreTUYECKUX PECYpPCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJIOTUN U MaTEpUAIIOB.

B nmnnane pemeHus 3amad BOCHHMTAHUS, Pa3BUTHUS M COLMAIM3AIMHM  OOYYaIOIIMXCS
MPUHATHIE MPOrpaMMOM MO XUMHH TOAXOMAbl K OIpPENEICHHUIO COAEpX aHUS U IMOCTPOCHHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHHWE YHHBEPCAIbHBIX YYEOHBIX NEHCTBHM, MMEIOLIUX
6a30Bo€ 3HAYECHUE VISl PA3IMYHBIX BUJIOB JEATENBHOCTHU: PELICHUs TPOoOieM, TOUCKa, aHaIu3a U
00paboTku wuH(pOpMaMM, HEOOXOAMMBIX JUISI MPHOOPETEHHUS ONbITa TMPAKTHYECKOH U
HCCIIEIOBATENIbCKOM IeATENbHOCTH, 3aHUMAIOIIel Ba)KHOE MECTO B MO3HAHUHU XUMUHU.

B npaxTuke npenojaBaHus XMMUHM KaK Ha YPOBHE OCHOBHOI'O 0OIIIero o0pa3oBaHUsl, TaK U
Ha YpOBHE cpeaHero oomiero oOpa3oBaHHs, TP  ONPEACICHUH  CONEpKATEIbHON
XapaKTepUCTUKHU LeJed H3ydeHHs] MpeAMeTa HalpaBiICHUEM I[EPBOCTENCHHOW 3HAYMMOCTH
TPaJULIMOHHO TpH3HAETCS (OPMHUPOBAHWE OCHOB XMMMYECKOW Haykd Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IMPAKTUYECKOM IESATEIbHOCTH YEIOBEKa M Kak OJHOIO W3
KOMIIOHEHTOB MHpPOBOM KyJIbTypbl. C METOAMYECKOM TOYKM 3pPEHHS TakKOM NOAXOI K
OIIPENETICHUIO 1IEJIEN N3YUEHUS IPEAMETA SBIIAETCS BIIOJIHE ONPABJAaHHBIM.

CornacHO JaHHOW TOYKE 3pEHMs TJIABHBIMM LEISMU HU3y4eHMs IpenMera «XuUMHs» Ha
6a3oBom ypoBHe (10 —11 xJ1.) siBASITOTCS !



e (QopmupoBaHME CHUCTEMBl XHUMHUYECKHX 3HAHUU KaK BaXHEHWIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOW JIEKAT KIIFOYEBBIC MMOHSATHSI,
dbyHIaMeHTalbHbIe 3aKOHBI M TEOPUM XHWMHHU, OCBOEHHUE SI3bIKa HAayKH, YCBOCHHE H
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNI MHPOBO33PEHYECKOr0 XapaKTepa,
O3HAKOMJICHUE C UCTOPUEH UX Pa3BUTHUSA U CTAHOBJICHUS;

e (QopmupoBaHUE U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHYECKUX PEaKINil, HEOOXOAUMBIX U MPUOOPETEHUS YMEHUIH OPUEHTHUPOBATHCS B
MHpPE BEIIECTB U XUMHUUECKHUX SBJICHUH, UMEIOINX MECTO B IPUPO/IE, B TPAKTUUECKON U
MOBCETHEBHOM JKU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB JEATETBLHOCTH, CBS3aHHBIX C HAONMIOJICHUEM W
OOBSICHEHHEM XHUMHYECKOr'0 3KCIIEpUMEHTa, COOJIIOJIEHUEM TpaBHJI 0O€30MacHOro
oOpallieHus C BEeIECTBaMHU.

Hapsiny ¢ atum, copepskarenbHas XapakTepUCTHKA el U 3a7a4 W3ydeHUs MpeaMeTa B
IporpaMMme Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMU
B cHucTeMe cpeaHero oomiero oOpasoBanus. CeromHs B MpenoJaBaHUM XUMHUU B OoJbIen
CTCTIEHH OTHAETCS TPEANOYTCHHE TMPAKTUYECKOW KOMIIOHEHTE COJEpKaHUS OOy4YCHHS,
OPHMEHTHPOBAaHHOM Ha TIOATOTOBKY BBITYCKHHKA O00IIE00pa3oBaTeIbHOW  OpraHU3aIlNH,
BJIQJICIOIIETO He HAOOpPOM 3HaHUM, a (YHKIIMOHAIBHONW T'PaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHHSIMA aKTHBHOTO MMONTYYCHHs 3HAHUI M MPUMEHEHUS! UX B PEATbHOUN KU3HU JJISl PEIICHUS
MPaKTUYECKUX 3a]1ad.

B cBsa3u ¢ oTUM mpu u3ydeHMHM TMpeaMeTa «XUMHS») JAOMUHUpYIOIIee 3HaueHHE
MPUOOPETAIOT TaKUe MU U 33a4H, KaK:

ajganTanus  OOyYalolmMXCS K  YCIOBUSIM  JUHAMHUYHO  Pa3BHUBAIOIIETOCS MU,
(dbopMupoBaHUe HMHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHUIO,
COTPYAHHYECTBY, CaMOCTOATEIHHOMY TMPUHSATHUIO TPAaMOTHBIX pEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHECHUEM,;

dbopMupoBaHHEe y OOYYAIOIIMXCS KIIOYEBBIX HAaBBIKOB (KIIFOUEBBIX KOMIIETEHIINMN),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUEHUE TSl PA3TUYHBIX BHUJIOB JICATEIBHOCTH: PEIICHUS MPOoOIeM,
MOMCKa, aHaiu3a U O00paboTkM WHGOpMAIMK, HEOOXOAMMBIX I NPHOOPETEHHUS OIbITa
NEeSITEeNbHOCTH, KOTOpasi 3aHMMaeT BaXKHOE MECTO B MO3HAHUU XMMUH, a TAKKe JJIS OLEHKH C
MO3UIUH IKOJIOTUYECKON 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MPOIECCOB
Ha OpraHu3M YeJIOBEKa U IPUPOIHYIO CPELY;

pa3BUTHE TTO3HABATEILHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yJaronmxcs: CIOCOOHOCTH CaMOCTOSITETbHO MPUOOpEeTaTh HOBBIE 3HAHMUS IO XHUMHU B
COOTBETCTBHUH C KU3HEHHBIMH TOTPEOHOCTSIMH, MCIIONIB30BaTh COBPEMEHHBIC HH(OPMAIIHOHHEIC
TEXHOJIOTUH JIJIsl TIOMCKA U aHaJIn3a y4eOHOW ¥ HAyIHO-TIONYJIAPHON WH(POpPMAIIUA XUMHAYECKOTO
COJIEpIKaAHUS;

(hopMupoBaHUEe U Pa3BUTHE Y O0YUYAIOUINXCS ACCOIUATHBHOTO M JIOTHYECKOTO MBIIUICHHSI,
HaOIIOJATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIWMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MIPOBEICHUN XUMUYECKOT0 SKCIIEPHUMEHTA;

BOCIIUTAHUE Y O0OyYaromuxcsi YOEeKJEHHOCTH B T'yMaHUCTUYECKOW HaIpaBICHHOCTU
XUMHHM, €€ BaXHOM pOJIM B  pEIIEHUH TJOOAIbHBIX MHpoOJIeM  pallOHAIBHOIO
MIPUPOIONOIL30BAHMS, TOMOJHEHUS SHEPTeTUYECKHX PECYpCOB U COXpPAHEHUS MPHUPOIHOTO
paBHOBECHs, OCO3HaHUs HEOOXOIMMOCTH OEpEeKHOr0 OTHOIICHUS K MPUPOAEC U CBOEMY
3I0pOBbBIO, a TAKXKE MPUOOPETEHUSI OMbITA UCIOIb30BAHUS MMOJYUCHHBIX 3HAHUU I IPUHSTHS
IPaMOTHBIX PEIICHUN B CUTYAIUSAX, CBSI3aHHBIX C XUMHUUECKUMU SIBICHUSMHU.

B y4uebHOoM mane cpeaHero oOriero odpa3oBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPEAMETHON 0051acT «ECTeCTBEHHO-HAYUHBIE MPEIMETHI».



OO11ee yuciio 4acoB, OTBEACHHBIX IS M3YYEHUS XUMHH, Ha 0a30BOM YpPOBHE CpEIHETO
obmero obpa3zoBaHus, cocrasiser 68 yacos: B 10 kiacce — 34 waca (1 yac B Henmemo), B 11
kiacce — 34 vaca (1 gac B Henemo).



COJEPKAHUE OBYYEHUA
10 KVIACC

OPITAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOl XUMHH

[Ipenmer opraHuueckoil XUMHHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B MOJIYyYECHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus CTpOeHUs! opraHuueckux coeauHenuii A. M. byrieposa,
e€ ocHOBHbIe NOJOXKeHUSA. CTpPyKTypHblE (OPMYJIBI OpPraHMYECKHUX BELIECTB. [ oMoiorus,
n3oMepus. XuMu4ecKasl CBsI3b B OpraHMYECKUX COEJUHEHUAX — OJUHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenne o0  Kiaccu(UKalMd  OpraHMYecKUX  BemiecTB.  HomeHkmatypa
OpPraHUYECKUX COEJUHEHHH (cucremMaTHyeckas) W TpUBHAJIbHbIE Ha3BaHUS BaKHEHIIHNX
IIPEICTaBUTEINIEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCIepUMEHTAIIbHBIE METO/Jbl U3YUEHUs BEILIECTB U UX MPEBPALLEHUI: 03HAKOMIIEHUE C
oOpa3amMy OpraHM4ecKHX BELIECTB W MaTepuaiaMd Ha UX OCHOBE, MOJECIUPOBAHHUE MOJIEKYII
OpPraHMYECKUX BEIECTB, HAOMIONEHHWE M ONHCAHHE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBpAILEHUIO OPraHMYECKUX BEILECTB MPH HarpeBaHUH (IUIaBJICHUE, O0YTIIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJNKaHBI: COCTaB U CTPOCHHME, T'OMOJIOTMYECKUH psAx. MeTaH M 3TaH — MpOCTEHIINE
MPEICTaBUTENIN AJIKAHOB: (PU3MUECKHE M XUMHUYECKHE CBOWMCTBa (peakiMM 3aMelIeHus |
TOpPEHMS), HAX0XK/IEHUE B IPUPOJIE, TOIYUEHHE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKUI PSAZl. DTHIEH W MPOINMIEH — MPOCTEHIINE
MPEICTaBUTENIN AJKEHOB: (U3NYECKUE M XHMHUYECKHE CBOWCTBA (PEaKLUMUU TUIAPUPOBAHMS,
raJIor€HUPOBaHUs, TUPATALlMU, OKHCIEHUS U MOJIUMEPHU3ALINN ), IOJTyYEHHE U TPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u metunOytamueH-1,3: cTpoeHue, BaXHEHITHE XUMHYECKHE
cBOMCTBa (peakuus nonuMepusanun). [lonydeHne CHHTETHUECKOTr0 KayuyKa U pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMsS, TOMOJIOTMYECKMH psa. ALETHIEH —
MPOCTENIINN PEACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3HUECKUE U XMMHUYECKUE CBOMCTBA
(peaxkuuu ruipupoBaHus, raloreHUPOBAHUS, THAPATALUHU, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHHe, (PHU3MUECKHE W XMMHUYECKHE CBOMCTBA (peakuuu
raJIOrEHUPOBAaHUSl U HUTPOBaAHUS), MOIYYEHHE U TpUMEHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceolcmea (peakyuu 2ai02eHuposanus U HUMpOG8aHus), Noay4eHue u
npumeHnenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIy YIVIEBOJOPOJIAMH,
MPUHAJIEKAIIMMH K Pa3IMYHbIM KJIacCaM.

[TpupoaHble MCTOUHUKHU YrieBOAOpOoAOB. IIpupoaHblil ra3 U MomyTHbIE HEPTSHbBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TMEpPEeroHKa, KPEKHHT
(TepMUYECKU, KaTaTUTUYECKUI), Mupoiu3. [IponykTel nepepadboTku HEPTH, UX MPUMEHEHHUE B
IIPOMBIIIJICHHOCTU U B ObITY. KaMEeHHBIH yrosib 1 IpOAYKTHI €ro nepepadoTKH.

OKCIepUMEHTAIIBHBIE METOJbI U3YUYEHUs BEILIECTB U UX MPEBPALLEHUI: 03HAKOMIIEHHE C
obpa3namu IjaacTMacce, KaydykoB M pe3uHsbl, komekuuu «HepTts» u «Yronby, MoaenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, MPOBEJCHHE IPAKTUYECKOH pPabOThI:
MIOJIyYEHUE 3TUIIEHA U U3YYEHUE €TI0 CBONCTB.

Pacuérnsie 3anaun.

Bbuncnenus 1mo ypaBHEHMIO XUMMYECKOM peakuumu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA WJIM IMPOAYKTAa PEAaKIMU IO H3BECTHBIM Macce, 00BbEMY, KOIUYECTBY
OJTHOT'O U3 UCXOJIHBIX BEIIECTB UJIN MPOIYKTOB PEAKLIUH).

Kucsiopoacoaep:xamue oprannyecKkue coeMHEeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XMMHYECKHUE CBOMCTBA (PEAaKIMM C aKTUBHBIMU METaJlJIaMH, T'aJOr€HOBOJOPOJAaMH, T'OPEHHUE),
npuMeHenue. BogopoaHsie cBsi3u MKy MOJIEKyJIaMu cnupToB. JleficTBre MeTaHoa U 3TaHOoJa
Ha OpraHu3M YeJIOBEKA.




MHoroaroMHble CHUPTHL. ODTUJICHIJIMKOIb W TIULEPUH: CTpOeHHE, (U3NYECKUEe U
XMMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIEIOYHBIMU METAJIIaMH, KAaU€CTBEHHAsl PeaKIusl Ha
MHOTOAaTOMHBIE CHUpPTHI). JlelicTBue Ha opraHu3M uenoBeka. [IpUMeHEHHWE TIHIEpUHA W
STUJICHIJIUKOJIS.

@DeHoN: CTpOCHUE MOJEKYNbl, (PU3MYECKHe M XUMHUYECKHE CBOHCTBAa. TOKCHYHOCTH
(denoma. [Ipumenenue denona.

Anpneruabl M Kemowusi. DoOpManblerui, aneTadbAeru]l: CTpoeHue, (U3NYecKue u
XMMHUYECKHUE CBOMCTBA (pEaKkUMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAauE€CTBEHHBIE PpEaKIINH),
MOJTy4YEHUE U IPUMEHEHHE.

OHOOCHOBHBIE IpeieNbHbIe KapOOHOBBIE KUCIOThl. MypaBbUHAast U YKCYCHAsl KUCIJIOTHI:
cTpoeHue, (pu3nuecKre U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS Kjacca KUCIOT, PEaKIIHs
sTepudukanu), MoaydyeHue u npuMmeHeHue. CTeapuHOBas U OJIEMHOBAs KHCIOTHI Kak
MPEJCTAaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. Mblja Kak COJMM BBICIIMX KapOOHOBBIX KHCIOT,
HX MOIOILIEE IEHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPONU3 CIOXKHBIX I(PUPOB.
XKupsl. ['maponus xxupos. [Ipumenenue xxupos. buonorndeckas posb KUPOB.

VYraeBogpl: cocTaB, Kiaccu(UKaLus yriieBo10B (MOHO-, TU- U MoJUcaxapuabl). [ roko3a —
MPOCTENIINKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMSI MOJIEKYJIbl, (PU3NYECKUE M XUMHYECKHE
cBoiicTBa (B3aumozneictBue ¢ ruapokcuaoM wmenu(ll), okucieHume aMMuauHbIM PacTBOPOM
okcuga cepebpa(l), BoccraHOBIeHHE, OpOXXEHHE TIIIOKO3bI), HAaXOXKIEHHE B MPHPOJIE,
npuMeHeHue, ononaoruyeckast posib. orocunte3. ®pyKkTo3a Kak U30MEp TIIFOKO3bI.

Kpaxman u nemironosa kak npupojHsie noaumepsl. CTpoeHHe KpaxMaia U LEJUTI0I03bI.
dusnueckue 1 XMMUYECKUEe CBOMCTBA KpaxMaia (THAPOIIN3, KAUeCTBEHHAs! PEAKLIUs C HOJIOM).

OKClepUMEHTANIbHBIE METO/bl M3YYEHHs BEIIECTB M MX IPEBPALICHUI: IMPOBEIEHUE,
HaOJIIOZIEHUE U ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIIMPTOB, KAYECTBEHHBIE
peaklUuu OJHOATOMHBIX CHUPTOB (OKHMCIeHHME 3TaHona okcuaoM wmenu(Il)), MHOroaToMHBIX
CHUpTOB (B3auMozeicTBue riuuepuHa ¢ ruapokcuaom wmeau(Il)), ampaernoB (oxkuciaeHue
aMMHUa4YHBIM pacTBOpoM okcujpa cepebpa(l) um ruapoxcumom wmeau(ll), B3ammoneilicTBue
Kpaxmajla ¢ MOAOM), MpPOBEAECHUE IPAKTHUECKOW paboThl: CBOIMCTBA pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnurie 3amaun.

Bbluucienuss 1o ypaBHEHMIO XUMHMYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBA
MCXOIHOT'0 BEIIECTBA WJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJTHOT'O U3 MCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIINH).

A3zoTconepkaliye OpraHMuecKue coeIMHEHMS.

AMHMHOKUCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHus. Dusnueckue u
XMMHYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMepe TiunuHa). buonornyeckoe 3HaueHHe
aMMHOKHCIOT. [lenTuasl.

benkn kak nmpupoaHbIE BBICOKOMOJIEKYJSIpHBIE coequHeHMs. [lepBuuHas, BTOpuYHas U
TpeTUYHasl CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBA O€JIKOB: THAPOIU3, JEHATyparus,
Ka4eCTBEHHbBIC PEaKIMK Ha OENKH.

DKcIepUMEHTAIbHBIE METO/AbI M3YYeHHs BEIIECTB W MX IpPEBpallleHHii: HaOllloJeHue U
OIMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: JIeHaTypalusi OEJIKOB IpU HArpeBaHUM, LIBETHBIE
peakiuu O6eIKOB.

BbicOKOMO/IEKYISIPHBIC COCAMHEHUS

OcCHOBHbBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHMI: MOHOMEp, IMOJIMMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CpelHAs MOJeKyJspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIUHEHUH — ITOJIMMEPU3ALUS U ITOJIMKOH JEHCALIHSL.

OKCrepUMEHTANIbHBIE METO/Jbl U3YUYEHHUs BEIIECTB U UX MPEBPALLEHUI: 03HAKOMIIEHUE C
o0pa3amu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAy4yKOB.

MexIpeIMeTHbIE CBS3H.



Peanuzanus MeXnpeIMeTHBIX CBA3€H IpU M3ydeHHUH opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBIISIETCSl Yepe3 HUCIOIb30BAaHUE KAaK OOLIMX E€CTECTBEHHO-HAYYHBIX HOHSTHHM, TaKk U
MOHATHUH, SABJISIOIIMXCSI CHCTEMHBIMU JUIsl OT/IENIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATHA: SBJICHHE, HAy4HbIM (akT, rumoresa, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KIACCU(PHUKAIM, TIEPUOIUIHOCTh, HAOIIOJCHNE, H3MEpEHHeE,
9KCIEPUMEHT, MOZIETTMPOBAHUE.

®dusnka: MaTepusi, SHEPrus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, JHEPIETUUECKUN YPOBEHD,
BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3NYECKHE BEIMUMHBI U €TUHHIIBI
UX U3MEPEHUS.

buonorus: xierka, opranusMm, Ouocgepa, oOMEH BELIECTB B OpraHu3Me, (OTOCHUHTES,
OMONOTUYECKN aKTHBHBIE BellecTBa (OCNKH, yrIIeBOABI, XKHUPHI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHBIE TOPO/IbL, TOJIE3HBIE HCKOMIAEMbIE, TOIJIUBO, PECYPCHI.

TexHonorus: nuueBble NPOAYKThI, OCHOBBI PAllMOHAIBHOIO UTAHUS, MOIOLIIE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE TIPENapaThl, MaTepraibl U3 UCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI XUMHUH

XuUMUYeCKUN 3ieMeHT. AToM. Slapo artoma, wu30TOmBL. DJIEKTPOHHAs 00OJIOUKa.
DHepreTuyecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaH, S-, P-, d- amemenTsl. OCcOOCHHOCTH
pacripesiefieHus! JIEKTPOHOB MO OpOUTANsIM B aToMax 3J€MEHTOB IEPBBIX YETHIPEX MEPHOIOB.
DrnexTpoHHasi KOH(QUTYpaIus aTOMOB.

[lepuognueckuii 3akoH u Ilepumoamdeckas cucrtema XxuMuueckux nsiementoB J[. H.
MengeneeBa. CBsA3b NEPUOIMYECKOrO 3akoHa M Ilepmogudeckoll CHUCTEMBI XMMHMYECKHX
anemenToB J[. . MenzaeneeBa ¢ COBPEMEHHOW TeOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CI0XKHBIX BEIIECTB
II0 rpyNNaM U nepuogam. 3HaueHUe IEPUOANYECKOr0 3aKOHa B Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XUMHUYECKas CBA3b. Buabl XWMHUUYECKOM CBsI3M (KOBaJEHTHAas
HEMNoJIsipHasl W TOJsIpHasi, UOHHAs, MeTajindeckas). MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOM
XUMHYECKOI CBsI3u (OOMEHHBIN M JOHOPHO-aKUENTOpHBIH). Bomopoanas cs3b. BaneHTHOCTS.
DnexTpooTpuaTeabHOCTh. CTeneHb OKuciIeHus. MIOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MONEKyISpHOrO U HEMOJIEKYJISIPHOI'O CTPOECHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIECTBA. [HWIbl KPUCTAUIMYECKMX PEIIETOK. 3aBHCUMOCTh CBOMCTBA BEIIECTB OT THIMA
KPUCTAJUIMYECKOU PEIIETKU.

[TonsiTrie o nucnepcHbIX cucTeMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBasi 10
BEILIECTBA B PACTBOPE.

Knaccudpukamus Heopranuueckux coequHeHuid. HomeHkmaTypa HEOpPraHHYeCcKHUX
BelIeCcTB. ['eHeTHueckas CBsI3b HEOPraHMYECKHX BEIIECTB, MPUHAISKAIIMX K Pa3IUYHBIM
KJIacCaM.

Xumnueckas peakuus. Krnaccupukaiuss XMMHUYECKUX peakiuil B HEOpraHWYecKoH |
OpPraHUYECKOW XMMHH. 3aKOH COXPAHEHUs MAcCChl BEILECTB, 3aKOH COXPAHEHHUS U IPEBpAICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3NU4HbIX (akTopoB. OOpaTuMble peakUuu.
XuMmuyeckoe paBHOBecHe. DaKTOphl, BIUSIOIIME HA COCTOSHUE XHMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [latense.

Onexrponutndeckas aucconuanuss. CuinpHble M cinadble 31eKTpoiauThl. Cpena BOJHBIX
pacTBOpOB BEILLECTB: KUCasl, HEUTpalbHAas, IEI0YHAasl.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.



DKCIEpUMEHTAIbHBIE METOJbl M3yUEHHUs BEIIECTB M UX MPEBPALECHUN: JEMOHCTpALIUS
tabmur, «llepuonnyeckas cuctemMa Xumudeckux 3iieMeHToB J[. M. MenneneeBay, M3ydcHHE
MojJiele KPHUCTAUIMYECKUX pEIETOK, HAOMIoJeHHEe U ONHCaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3liokeHHWE MEepOKCHIa BOJOPOJa B TMPUCYTCTBUU KaTalu3aropa,
OTIpEJICTICHUE CPEebl PACTBOPOB BEIECTB C MOMOIIBI0O YHHUBEPCAIBHOIO WHIMKATOPA, PEAKIIMU
WOHHOTO OOMEHA), MPOBEACHHE NPAKTHYECKON paboThl «BrusHME pa3nudHbIX (AKTOPOB Ha
CKOPOCTh XUMUYECKON PEaKLUm».

Pacuérnpie 3a1aumn.

PacuéTel mo ypaBHEHUAM XUMHUYECKUX PEAKIIUNA, B TOM YUCIIE TEPMOXUMHYECKUE PACUETHI,
pacu€Thl C UCIIOJIb30BAHUEM OHATHUS «MACCOBasi 10J1s1 BELLIECTBAY.

Heopranunueckasi xumust

Hemeramnsl. Ilonoxenne HemeramwioB B Ilepuogudeckoil cucreMe XHMHYECKUX
anemenToB JI. VM. MenpaeneeBa M OCOOCHHOCTH CTPOCHHS aTomMoB. Du3nyeckue CBOKMCTBA
HEMETAIIOB. AJUTOTPOIHS HEMETAILIOB (Ha IpUMepe KUCIopoa, cepbl, pochopa u yriepona).

XWMHUYECKHE CBOWCTBA BAKHEHIIMX HEMETAUIOB (TallOT€HOB, cepbl, a3ota, ¢docdopa,
yriaeposia v KpeMHUs1) U UX COeIMHEHUN (OKCHIOB, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOIHBIX
COCMHEHMUI).

[IprMeHeHne Ba)XKHEUIINX HEMETAINIOB U UX COCIUHEHUM.

Mertambl. [lonoxenue metaiwioB B [lepuoanyeckoil cucteMe XMMHAYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS AJIEKTPOHHBIX 000704YeK aTOMOB MeTamioB. OOriue
¢usnyeckue cpoiictBa MeTauioB. CIUIaBbl METALIOB. DJIEKTPOXUMHUYECKUH psJl HANpsHKEHUH
METaJIOB.

XUMHYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATpHl, Kajluid, KajablUd, MAarHuu,
ATIOMUHUM, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUM.

OO6mmue crmocoOb! moTydeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHUKE.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHUS BEIIECTB W MX MPEBpPALICHUN: H3YyUYEHHUE
KOJIeKIUA «MeTajutbl ¥ CIUIaBbI», OOpa3I[[OB HEMETAJUIOB, PEIICHHE AKCIEPHUMEHTAThHBIX
3amay, HAOMIOACHWE W  ONUCAaHWE JIEMOHCTPAIlMOHHBIX W  JAOOPaTOPHBIX  OIBITOB
(B3auMoielicTBME THUIPOKCHIA ATIOMHUHHUS C PAcTBOpPAMM KHCJIOT M MIeNoYed, KaueCTBEHHBIE
peakiy Ha KATHOHBI METAJJIOB).

Pacuérnurie 3amaun.

Pacuérbl macchl BemiecTBa Wi 00BbEMa ra3oB IO HM3BECTHOMY KOJMYECTBY BEILECTBA,
Macce WId 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CJIM OJHO U3 BEIIECTB UMEET IIPUMECH.

XuMus 4 )KU3Hb

Ponb xuMuu B 00eCTieUeHNUN IKOITOTHYECKOM, YHEPTEeTHUECKON U MUIIEBON 0€30MacHOCTH,
pa3BuUTUU MeAuIuHBL. [lOHSATHE O HaydHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHYECKHX
peaKIui.

[IpencraBnennst 00 OOMIMX HAyYHBIX NPHUHIMIAX T[POMBIIIJICHHOTO TOTy4YeHUs
BAKHENIINX BEILECTB.

YenmoBeK B MHUpPE BEIIECTB M MAaTEpUANIOB: BAKHEWILINE CTPOUTEIbHBIE MaTEpUAIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPAacKd, CTEKIIO0, KepaMuKa, Marepuaibl AJs SJIEKTPOHHKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAJIbHBIE yI00pECHHUS.

XUMHS U 30pOBbE YEJOBEKA: IpaBUja MCIOJIb30BAHMS JIEKAPCTBEHHBIX IPENaparos,
MpaBUIa OE30MaCHOr0 UCIIONIb30BAHUS MIPENAPaTOB OBITOBOI XUMHUHU B TTIOBCETHEBHOW KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanuzarust MeXIpeIMETHBIX CBSI3CH MPU M3Yy4EHUU OOIIEeH W HEOPTraHWYECKOH XMMHUH B
11 xmacce ocymiecTBIsSETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUH,
TaK U MOHSATUMN, SBJISAIONIMXCS CUCTEMHBIMU ISl OTJEIbHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOI'O
[HUKJIA.



OOmue ecTecTBEeHHO-HAYYHBIE TOHATHSA: HAy4HbIH (akT, TUIOTE3a, 3aKOH, TEOpus,
aHaJu3,  CHHTE3,  KiIacCU(pUKauus,  I[EPUOJUYHOCTb,  HAOIIOJAEHHE,  DKCIEPUMEHT,
MOJIETTUPOBaHUE, U3MEPEHUE, SIBJICHUE.

®dusnka: MaTepusi, SHEpPrusi, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
pPalMoaKTUBHOCTh, MOJICKYJIA, DHEPTeTUUYECKUN ypPOBEHB, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, PU3NUYECKHE BETUYMHBI M €IUHULIBI UX U3MEPEHMUSI, CKOPOCTb.

buonorusi: knerka, opraHmsM, 3KocHcTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTaMHUHBI, 0OOMEH BEIIECTB B OPraHU3Me.

['eorpadusi: MuHepasnbl, FOpHbIE IOPO/IbI, MTOJIE3HBIE NCKOMAEMBbIE, TOIINBO, PECYPCHI.

Texuomnorus: XUMHYECKasi  MPOMBIIIJICHHOCTb, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepHUaoB, CEJbCKOXO0351ICTBEHHOE IIPOU3BOJICTBO, nuIIeBas
MIPOMBIIIUICHHOCTh, (hapMaleBTUYECKasi MPOMBIIIICHHOCTh, MPOU3BOJACTBO KOCMETHYECKHUX
MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHAaNiOB, 3JEKTPOHHAS MPOMBIIIICHHOCTS,
HaHOTEXHOJIOTHH.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMSI K pe3ysbTaTaM OCBOEHHUS O0Yy4aroIUMHCS
MporpaMM CpeIHero oOmero oopa3zoBaHUs (JMYHOCTHBIM, METAIPEAMETHBIM M MPEIMETHBIM).
Hayuno-meronnueckoil OCHOBOM s pa3pabOTKM IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHMS
IPOrpaMM CpeHEero o0Iero oopa3oBaHus ABISAETCA CUCTEMHO-AEATEIbHOCTHBIN TOJXO.

B coorBercTBUM € CHUCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJabTaTOB OCBOEHHUSI MpeaMeTa «XHMHS» Ha YPOBHE cpeaHero oOmiero oOpa3oBaHUs
BBIJICJICHBI CJIEIYIOIINE COCTABIISAIONINE:

OCO3HAHHE OOYYAIOIIMMUCS POCCUICKON TPaKIAHCKOM HAEHTHYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTU U CaMOONPEEIICHUIO;

HaJIM4Me MOTHBALIUU K O0yUYEHHUIO;

LeJICHANPaBJIEHHOE PAa3BUTHE BHYTPEHHHMX YOEXKICHUN JIMYHOCTH HAa OCHOBE KIIFOYEBBIX
IIEHHOCTEH M UCTOPUYECKHUX TpaaAuuii 0a30BOM HAYKU XHMUH;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIMXCs PYKOBOJACTBOBATHCA B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKaMH, MPHUCYIIMMH LEJIOCTHOM CHCTEME XUMHYECKOIrO
o0pa3oBaHws;

HaJMyue TMPAaBOCO3HAHUS HKOJOTUYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LEAH U
CTPOUTH KU3HEHHBIC IIJIaHBI.

JIM4HOCTHBIE pE3yNbTAaThl OCBOEHUS IpeaMeTa «XHUMHS» JOCTUTalOTCi B €IUHCTBE
y4eOHOW Y BOCHUTATEIbHOW JEATENBHOCTH B COOTBETCTBUM C T'YMaHHCTHUYECKUMH,
COLMOKYJIBTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMM M HUACAIaMH  POCCUICKOrO
IpaXJaHCKOro oOIIecTBa, NPUHATHIME B OOIIECTBE HOPMaMH M TPABWJIAMH IOBEJCHHUS,
CHOCOOCTBYIOUIMMH IpOLIECCaM CaMOIO3HAHUSI, CAMOPAa3BUTUSl U HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH OOYYaIOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS IMpeaMeTa «XUMUs» OTpaxaroT cHOpMUPOBAHHOCTD
OIbITa TIO3HABATEIBHOW M TPAKTUYECKOM JAESITENIbHOCTH OOYyYarolMXCsi [0 pealu3aluu
IPUHATHIX B O0IIECTBE LIEHHOCTEH, B TOM UHCIIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHMS .

OCO3HAHUS 00Yy4aroIIMMUCA CBOUX KOHCTUTYLMOHHBIX IIPaB U 00A3aHHOCTEH, yBaK€HUS K
3aKOHY M ITPaBOINOPSAKY;

IPEJICTABJIICHNS O COLMAIBHBIX HOPMax M IPaBWIaX MEXJIMYHOCTHBIX OTHOILIEHHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIbHOCTH IPU CO3AAHUU Y4EOHBIX MPOEKTOB,
peleHny y4eOHBIX U TO3HABATENIbHBIX 3a/1a4, BBIMOJIHEHUH XUMHUUYECKHX KCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMATh U MIPUHUMATh MOTHBBI, HAMEPEHHSI, TIOTUKY U apTyYMEHTHI IPYTHX
P aHAJIN3€ PA3JINYHBIX BUAOB yUEOHOM I€ATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIMTAHUS |

LIEHHOCTHOI'O OTHOLIEHWS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEYECTBEHHOU
XUMHH;

YBaKEHMsI K IpOLiecCy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOTO MPUMEHEHHS
XMMHUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHMS HAYKH €CTh pPEe3yNbTaT UIMTENBHBIX HAOIIOJCHUIA,
KpOIIOTJIUBBIX SKCIIEPUMEHTAIIbHBIX ITOUCKOB, TOCTOSIHHOTO TPYy/Ja YYEHBIX U TPAKTHKOB;

UHTEpeca W II03HABATEIBHBIX MOTHMBOB B IIOJIyYEHUM M IOCICAYIOUIEM aHAIN3e
MH(GOPMALIUH O TIEPEIOBBIX JOCTHKEHUSX COBPEMEHHOM 0T€UeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

HPABCTBEHHOI'O CO3HAHHUS, ’TUYECKOI O IIOBEICHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYAaIluW, CBS3aHHBIE C XWUMUYCCKHUMH SIBJICHUSMH, W
MPUHUMATh OCO3HAHHBIC PEUIEHUs, OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEICHHE M IOCTYNKH CBOMX TOBAPUILEH C MO3ULIHMI
HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE TIOCTEACTBUN ITUX TOCTYITKOB;

4) popMmupoBanus KyJbTypbl 310POBb:

MOHUMAaHUsl I[EHHOCTEH 3M0poBOro u Oe3omacHOro oOpa3a KH3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DPU3HUYECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOmoieHns MpaBuil 0e30MacHOro OOpalieHusi ¢ BellecTBaMU B OBITY, MOBCEIHEBHOM
YKU3HHU U B TPYIOBOM JESATEIbHOCTH;

MOHUMAaHUsl 1IEHHOCTH TIPaBUJI HMHAWBUIYAJbHOTO W KOJUJICKTUBHOIO 0€30MacHOro
MOBEJCHUS B CUTYaLUsIX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIFOCH;

OCO3HAHUS TOCIEACTBUA M HEMPUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOIEHUS aIKOTOs,
HapKOTUKOB, KYpEHHUS);

5) TpynoBoro BocnuTaHusi:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKON AESITEeIbHOCTH,
OOIIIECTBEHHO MOJIE3HOM, TBOPUESCKOW U APYTUX BUAAX JCATEIHHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Y4YaCTHE€ B pELICHUH NPAKTUYECKUX 3a/lad COLHUAIbHOMN
HaIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUeHHUIO mpodeccril pa3IuvHOro pojaa, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUSI TIPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TpyZAa U pe3yjbTaTaM TPYJAOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIMBUAYAIBHOW TpaeKkTOpuu oOpa3oBaHMs,
Oynymiel mpodeccuu M pean3aliui COOCTBEHHBIX XKU3HCHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIIeCTBa;

6) 3K0JI0rNYecKOro BOCIIUTAHMS

9KOJIOTHYECKH 11€JIECO00PA3HOT0 OTHOMICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIIe;

MOHUMaHUS TJIO0ATBFHOTO XapaKTepa HKOJIOTHUECKUX MPOoOIeM, BIUSHHS SKOHOMHUYECKHUX
MPOIECCOB HA COCTOSIHUE MTPUPOIHON U COLUAIIBHOM CPEJIbL;

0CO3HAHUSI HEOOXOAMMOCTH UCIIOJIb30BAHUS JOCTHKEHUM XUMHUHU JJIsl PEIICHHs] BOIIPOCOB
palMOHAIBHOTO MPUPOAOIOJIb30BAHNS;

AKTUBHOTO HETIPUATUS JEHUCTBUM, MPUHOCSIIIMX BPEI OKPYKaIoIIed MPUPOIHOU cpeje,
YMEHHsI TPOTHO3UPOBATH HEOIArOMPHUITHBIE HKOJOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JEUCTBUN U NPENOTBpaALIaTh UX;

HaJIMYMS Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIJICHUS, HKOJIOTMYECKOM KYJIbTYphI, OIbITa
JESATENbHOCTH  JKOJIOTMYECKOM  HANpAaBICHHOCTH, YMEHHUS pPYKOBOJACTBOBAaTbCA HUMH B
MO3HABATENbHON, KOMMYHUKATUBHON M COIUANBHON MPAKTHKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
MPOTUBOCTOSTH UJEOIOTHU XeMopoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHUA:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKU W OOIIECTBEHHON MIPAKTHUKH;

MMOHUMAaHUS CHenu(PUKA XWUMHU Kak HayKd, OCO3HaHUA e€ ponu B (HOPMUPOBAHUHU
paIMOHAIIBHOTO HAYYHOT'O MBIILICHUS, CO3JaHUH LEIOCTHOIO MPEACTABICHUS 00 OKPYKAIOIIeM
MUpE KaK O €IUHCTBE MPUPOJbI M YEJIOBEKAa, B IMO3HAHWU IMPUPOJHBIX 3aKOHOMEPHOCTEH M
perieHuu mpodiIeM COXpaHEHHS TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0OCO0OW 3HAYMMOCTH XMMHH JJIsi COBPEMEHHOW IMBWIM3AIMH: B €&
T'YMaHUCTHYECKON HAMpPaBIIEHHOCTH U BAXKHOW pPONM B CO3JaHUM HOBOW 0a3bl MaTepuaIbHON
KYJIbTYpHbI, PEIIEHUU TI00BHBIX MPOOJIEM YCTONYUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTHYeCcKO, NHUIIEBOM M JKOJOTHYECKOW Oe30MacHOCTH, B PAa3BUTUU MEIUIUHBL,
00eCreueHn YCIOBUM YCHENIHOTO TPY/a U IKOJIOTUYECKU KOM(DOPTHOM KU3HH KaXIO0T 0 YieHa
00111eCTBa;



€CTECTBCHHO-HAYYHOH TpPaMOTHOCTH: TIOHHUMAHHS CYIIHOCTH METOJIOB IIO3HAHUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BATh MOJTydaeMbIe 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBJICHHN OKPYXAIOIIEro MUPAa M MPOUCXOASIIMX B HEM H3MCHCHUH,
YMEHHSI JIeIaTh 00OOCHOBAHHBIE 3aKITIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB U UMEIOITNXCS TaHHBIX
C IEJIBIO TTOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCIIOJIb30BaTh XUMUYECKUE 3HAHUS JIJISl PEIICHUS TPOoOIeM
B pEATbHBIX )XKHU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K TTO3HAHUIO M MCCIIEI0BATEIbCKON eI TeTbHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BAHHIO, K
AKTUBHOMY TIOIYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B COOTBETCTBHHM C JKH3HEHHBIMH
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyAa B Ppa3IUYHBIX cdepax MnpodeccHoHATbHON
NEeSITeNTbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATbBI

MertanpeaMeTHble pe3ysbTaThl OCBOEHUS y4eOHOro mnpeamera «XUMHs» Ha YpOBHE
cpenHero oo1ero oopa3oBaHUs BKIIOYAIOT:

3HauYUMBIe UIsI (DOPMHUPOBAHMSI MHPOBO33PEHHS OO0YUAIOIIUXCS MEXKIUCIUIUIMHAPHBIC
(MexnpenMeTHbIE) O0IIEeHAYYHbIE TOHATHS, OTPaXKaloIINe LEJOCTHOCTh HAyYHOM KapTUHBI MUpa
)51 CHCHI/I(l)I/IKy MCTOAOB IMO3HAHUSA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/Iﬂ, BCIIICCTBO,
JHEprus, SBJICHHE, MPOIECC, CUCTEMA, HAy4HbII (akT, MPUHIIUI, THIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIIEeIOBaHNEe, HA0II0ICHNE, H3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHEIE yueOHbIe NEeNCTBUSA (mo3HaBaTeNbHBIE, KOMMYHUKaTUBHEIE,
peryiasTUBHBIC), oOecreunBammpe GOpMUPOBaHWE (QYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COIMANIbHON KOMITETCHIIMU 00YJarOIUuXCs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS ~ HCIOJNB30BaTh  OCBOCHHBIE  MEKIUCIUTIIIUHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWUS WM YHUBEpPCAIbHbIC Y4YCOHBIC IEHCTBHS B II03HABATECIBHOH U
COLIMATbHON MPAKTHKE.

MerarnpeaMeTHbie pPE3yJbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCATBHBIMU YYEOHBIMU
MO3HABaTEIbHPIMUA, KOMMYHUKATHBHBIMHU U PETYJISATHBHBIMH JICHCTBUSIMHU.

OBi1aieHHe YHUBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a30Bble JIOTHYECKHE AeHCTBUA:

CaMOCTOATENIbHO (POPMYNIHpOBaTh M aKTYaJIM3UPOBATH MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTIPENETATh TN JIEATSIBHOCTH, 3a/JaBas TapaMeTpbl M KPUTEPUU HUX JIOCTIIKEHUS,
COOTHOCHTH PE3YJIbTATHI ACSITEIHHOCTH C TTOCTABICHHBIMH IICIISIMH;

UCIOJIb30BaTh MPU OCBOCHHHM 3HAHUNW NPUEMBI JOTHYECKOrO MBIIUICHUS — BBIICIATH
XapaKTCPpHBIC IIPU3HAKU HOHATHH WU YCTaHAaBJIMBATb KX B3aUMOCBA3b, HUCIIOJIB30BaTh
COOTBCTCTBYIOIIUC ITOHATUSA I O6’b$ICH€HI/I$I OTACIBbHBIX (l)aKTOB u HBHGHHﬁ;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KIIACCH(PUKAIIMK BEIICCTB U XUMHYECCKUX PEAKIIHA;

YCTaHAaBJIMBATb NPUYNHHO-CIICACTBCHHLIC CBA3U MCKAY NU3YIACMbIMU SIBJICHUSAMU,

CTPOUTH JIOTUYECKHE pacCyXIeHHs (MHIAYKTUBHbBIE, JEAYKTUBHbIE, [0 aHaJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTU U MPOTUBOPEUUS] B PACCMATPUBAEMbBIX SBJICHUAX, (DOPMyIHPOBATH
BBIBOAbI U 3aKJIIOUYCHU S,

IIPUMCHATH B IPOHECCE MMO3HAHUSA, UCIIOJIB3YCMBIC B XUMHUU CHUMBOJIMYCCKUC (3HaKOBI)I€)
MOJIEIH, TPe0oOPa30BbIBATH MOJICIIbHBIC TTPEACTABICHUS — XUMHUYECKUI 3HAK (CUMBOJT) DJIEMEHTA,
XUMHUYecKass QGopMyna, ypaBHEHHE XHMHUYECKOM pEakiuu — TMpU PpEeHIeHHH Yy4eOHBIX
IMO3HABATCIIbHBIX W MPAKTHYCCKUX 3aJad, NPUMCHATH HA3BAHHBIC MOJCJIBHBIC MPCACTABIICHUA
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a30BbIE HCCIe0BaTeIbCKIE TeHCTBUSA:

BJIaACTb OCHOBAMH MCTOJ0OB HAYYHOI'O ITO3HAHUA BCIICCTB U XUMHNYCCKHUX peaKHHﬁ;



dbopMynupoBaTh IETM M 3aJadd  HMCCIECJOBAaHUS, WCIOJIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYIUPOBAHHBIE BOMPOCHl B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 OPMHUPOBAHUS TUIIOTE3bI 10 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIA/IETh HAaBBIKAMU CaMOCTOSITENBHOIO IIJIAHUPOBAaHUS M TPOBEACHUS YYEHHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IPOLIECCa, CaMOCTOSTEIbHO
IIPOTHO3UPOBATh €ro pe3yibTar, (HOpMyaupoBaTb OOOOIIEHHUS M BBIBOJBI OTHOCUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTYET O MPOJETaHHOM
pabore;

npuoOpeTaTh OIBIT YYEHHYECKOH HCCIeI0BaTEeIbCKOW M IPOEKTHOW JeATEeNbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/OB peIIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOAO0B [TO3HAHUSI.

3) padora ¢ nundopmanmeii:

OPMEHTUPOBATbCA B PA3JIMYHBIX HMCTOYHUKAX HWHPOpMauuu (Hay4HO-TIOMYJIsIpHAs
auTepaTypa XMMHMUYECKOTO COJIEp’KaHus, CIpaBOuYHble Mocolusi, pecypcsl HMHTepHera),
aHAM3UpoBaTh MH(QOpPMAIMIO Pa3IWYHBIX BHUJIOB M (OPM MpEJCTaBICHUS, KPUTHYECKU
OLIEHUBATH €€ I0CTOBEPHOCTh U HENPOTUBOPEUNBOCTH;

(GbopMynHUpoBaTh 3ampOCHl M TMPUMEHSATh Pa3IHMYHBIE METOAbI NPH IOHCKE U OTOOpe
nH(popMaluu, He0OOXOAUMOM ISl BBIITOJIHEHHsI Y4€OHBIX 3a1a4 ONPeAeaEHHOr O TUIIA;

npuoOpeTaTh ONBIT UCHOIb30BAHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMHA U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAaNbHYIO (OpMY MpelCTaBiIeHUs UHPOpMALUK (CXEMBI,
rpaduku, Tuarpammbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIA $3bIK B KadyeCTBE CPEACTBA INpU paboTe ¢ XUMUYECKOH
nHpopMalueii: NpUMEHSATh MEXIpeaAMeTHble ((pu3nueckue H MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (hOpMYJIbI, a00pEBUATYpPbI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPe00pa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISAHOCTH.

OgiajeHHe YHUBePCAJIbHBIMH KOMMYHMKATUBHBIMHU el CTBUSIMH:

3aJaBaTh BOIPOCHI [0 CYLIECTBY O0CYX/1aeMOi TeMbI B XOJ€ Juajiora W/Uil JTUCKYCCHUH,
BBICKa3bIBaTh HJ€H, (OPMYIUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IpEe3eHTalMel pe3ybTaTOB IO3HABATENIBHOM AEATENbHOCTH, MOTYYEHHBIX
CaMOCTOATENIbHO MWJIM COBMECTHO CO CBEPCTHUKAMH IIPM  BBINOJIHEHMM XHMHUYECKOIO
JKCIIEPUMEHTA, MPAKTUUYECKOM padOThl IO HCCIEJOBAHMIO CBOWCTB M3YyYaeMbIX BELIECTB,
peanu3anuy y4eOHOro IpoekTa M (OpMYIMpPOBaTh BHIBOIBI IO pe3yJbTaTaM IPOBEAEHHBIX
UCCIIeIOBaHUM MyTEM COTjIacOBaHMsI MO3UIIMI B X0J1€ 00CYKIeHHUsI 1 0OMEHAa MHEHUSMU.

OgnageHHe YHHBEPCAJIbHBIMHU Pery/JsiTABHBIMY ICHCTBUSIMU::

CaMOCTOSITENIbHO IJIAHUPOBATh M OCYILIECTBIATh CBOK IO3HABATEIbHYIO JEATEIBHOCTD,
ompenenss e€ Lenu W 3aJayd, KOHTPOJIUPOBATh U MO Mepe HEeoOXOAMMOCTH KOPPEKTHPOBATh
IpeaIaraéMblii aIrOpuT™M JEHCTBUN IPU BHIIOIHEHUHM Y4EOHBIX U MCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbonee A (HEeKTUBHBIN CIIOCOO UX PEIIeHUs C YYETOM MOJIyYeHUs! HOBBIX 3HAHUH O
BEIIIECTBAX M XUMHUYECKHX PEaKLUsiX;

OCYILECTBIIAATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTM Ha OCHOBE CaMOaHaiu3a |
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATDI

10 KJIACC
[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XuMHUsh OTPAXKaIOT:
c(hOpMHUPOBAHHOCTh TIPEACTABICHUH O XUMHUYECKONM COCTaBIISIONIEH €CTECTBEHHO-
HAayyHOM KapTHHBI MHpa, POJIU XUMHUU B IO3HAHUM SIBICHUI NPUPOAbI, B (OPMUPOBAHUU
MBILIUICHUS] U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW IS



pelleHns MpPaKTUYECKUX 3a7ad M DOKOJIOIMYeCKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJTHOM CpeJie;

BJIQJICHUE CHUCTEeMOM XHMHUYECKHX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
MOHATHUS (XUMHUYECKUH 3JIE€MEHT, aTOM, JICKTPOHHAsi 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
JJEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpamiéHHas), MOJb, MOJISpPHAas Macca, MOJISIPHBIM 00BbEM, YIJIEpOIHBIA  CKEJeT,
(GyHKIIMOHANBHAST TPYIIA, paIuKal, HU30MEPHs, U30MEpPbI, TOMOJIOTUYECKUN psijI, TOMOJIOTH,
YTIEBOJOPO/IbI, KUCIOPOJ U a30TCOAEpKAIUe COSAMHEHHs, MOHOMEp, MOJIIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COEMHEHNS); TCOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHUY €CKUX
BemectB A. M. bymiepoBa, 3akOH COXpaHEHHsT Macchl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $3BIK XMMHUH; MHUPOBO33PEHUECKUE 3HAHUS, JISKALIUE B OCHOBE MOHMMAHMUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHYECKUX SIBICHUU, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYyYeHUU U 0€30MacCHOM HCIIOIb30BAaHUH BaKHEHIITNX OPraHMYECKUX BEIIECTB B OBITY
U IPAKTHUYECKOH 1€ TEeIbHOCTH YEI0BEKa,

c(hOPMUPOBAHHOCTh YMEHHIl BBISBISATH XapaKTEpHbIE MPU3HAKK MOHSITHH, yCTaHABIMBATh
UX B3aUMOCBSI3b, UCIIOIb30BaTh COOTBETCTBYIOLIUE ITOHATHUS IIPU OIIMCAHUM COCTaBa, CTPOCHHUS U
MPEBPALLIECHUN OPraHUYECKUX COEAUHEHHUIM;

chOpMUPOBAHHOCTh YMEHUN HCIONb30BaTh XMMHUYECKYI0 CHUMBOJMKY JJIi COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOM) (OPMYNT OPraHNYEeCKUX BEIIECTB
U YpaBHEHUH XMMHUYECKHX pEaKLUi, U3rOTaBIMBAaTh MOJEIN MOJEKYJ OPraHUYECKHX BEILECTB
JUIS WJUTIOCTPAIMKM UX XUMHUYECKOT0 U TPOCTPAHCTBEHHOI O CTPOCHUS;

chOpMUPOBAHHOCTh YMEHHUM yCTaHABIMBAThH MPUHAAJICKHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB MO0 HX COCTaBy M CTPOCHHIO K OIpENeNéHHOMY KIIACCY/TPYIE COEAMHEHUM
(yrneBomopopl, KHCIOPOA M  a30TCOAEp)KAIlU€ COENMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHHMS), JaBaTh WM Ha3BaHUs Mo cucrtemarndeckoir HomeHkiarype (IUPAC), a Ttakxke
MPUBOAUTH TPUBHAIbHBIE HA3BaHUS OTACJIBHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOMUIIEH,
alleTUJICH, STWICHIJIUKONb, TIULEpUH, (eHod, (opManbIeruj, aueTalbAeruja, MypaBbUHas
KHCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsi KHCIIOTa, CTEapUHOBAs KUCJIOTA, TJII0K03a, PpyKTO3a,
Kpaxmal, IeJUTI0J103a, TIHIIIH);

c(OPMUPOBAHHOCTh YMEHHUS OIpPENEIsATh BUIbl XMUMHUYECKOM CBSI3M B OpPraHHMYECKHUX
COeMHEHMIX (OMHAPHBIE U KpaTHbBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI MPHUMEHATh MOJOXKEHHUS TEOPHUH CTPOEHUS OPTaHUYECKHUX
BeuiectB A. M. bytiiepoBa miis 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHUN XapakTepU30BaTh COCTaB, CTPOEHHE, (U3HYECKHE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX IPEACTABUTENEH Pa3IMUHbIX KJIACCOB OPraHMUYECKUX BEIIECTB
(meTaH, 3TaH, JTWICH, MNPONWICH, aleTwieH, Oyramuen-1,3, metunOyraauen-1,3, OeHso,
METaHOJ, ITAaHOJ, YTHJICHTJIUKONb, TIIULIEPHH, (EHO, alleTaablerul, MypaBbUHAs U YKCYCHAs
KHUCIIOTBI, TJIIOKO3a, Kpaxmaj, LeJUI0103a, aMHUHOYKCYCHAas KHCJIOTa), WILIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEXAY HUMH ypPaBHEHUSIMU COOTBETCTBYIOLIUX XUMHUYECKHUX pEaKLHH ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTepHU30BaTb HCTOUYHUKU YIIIEBOJOPOIHOIO CHIPHS
(HedTb, TPUPOAHBIA Ta3, yrojib), CIOCOOBI WX MEepepadOTKU U MPAKTUUYECKOE NPUMEHEHHE
MIPOAYKTOB NEpepaboTKu;

c(hOPMUPOBAHHOCTh YMEHUN MPOBOAHUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Maccbl, 00bEMa, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOAYKTAa PEAKIMH 10 H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOT'O U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKIUN);

c(OpMHUPOBAHHOCTh YMEHUH BIIA/IETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METO/aX HaYy4HOT O
MO3HAHMS, MCIONb3YEMbIX B XHMHUU IPU HM3yYEHUU BEUIECTB M XHUMUYECKUX SIBJICHUN
(mabOnrofeHue, UW3MEpPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS JJI IPUHATHS PEUICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX, CBA3aHHBIX
C BEILIECTBaMU U UX IPUMEHEHUEM;



c(hOPMUPOBAHHOCTh YMEHUW COOJIFONIATh MpaBUjIa MOJb30BAHUS XUMHUYECKON MMOCYI0H U
nabopaTopHBIM 000PYyIOBaHUEM, a TAKXKE ITpaBUjIa OOpaIeHus ¢ BEMIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU MO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMIONHATh XUMHUYECKUN JKCIEPUMEHT
(TpeBpalIeHns OpraHUYEeCKUX BEIISCTB MPH HArpeBaHWU, MOJyYEHUE ITHIICHA U U3YYCHHE €T0
CBOMCTB, KayeCTBCHHbIC pEAKIHUHU OPraHUYECKUX BEIIECTB, JeHATypauus OelKOoB MpH
HarpeBaHWH, [[BETHBIC PEAKIIMU OEJIKOB) B COOTBETCTBUHU C MPABHJIAMU TEXHUKH 0€30MaCHOCTH
pu OOpaIIEeHUH C BEIIECTBAMHU W JIAOOPATOPHBIM OOOPYIOBAHHMEM, MPEACTABIIATE PE3YIIbTAThI
XMMHYECKOr0 SKCIIEpUMEHTa B (¢GopMe 3alicCH YpaBHEHHUN COOTBETCTBYIOUIMX pEaKIUid U
(hopMyTUpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMCHHI KPUTHYCCKH aHAIM3HPOBATh XHUMHUYCECKYIO HH(OPMAIIHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanuu, HTEpHET U Ipyrux);

chOpPMUPOBAHHOCTh YMEHHH COONIOAATh TMpPaBHJIa DJKOJOTHYECKH I1e1eco00pa3Horo
MOBEJICHUST B OBITY M TPYIOBOW NEATSIBHOCTH B IENSX COXPAHCHHSI CBOETO 3JI0POBbSI U
OKpY’Karollel MpUPOTHON Cpellbl, OCO3HABATh OMACHOCTHh BO3JICHCTBUS HA KUBbIE OPTaHU3MBI
ONpeneNnEHHBIX OpPraHMYECKUX BEIHIeCTB, MoHUMas cMbicn mokasarens [IJIK, moscHaTh Ha
puMepax CrocoObl YMEHBIIICHHSI ¥ TIPEIOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS HA OpraHU3M
YeN0BeKa;

Ui 00y4aroluXxcs C OrpaHMYEHHBIMH BO3MOXXHOCTSIMH 370pPOBbS: YMEHHE MPUMEHSATH
3HAHHS 00 OCHOBHBIX JOCTYITHBIX METO/IaX IMO3HAHUS BEUIECTB M XUMUYECKUX SBJICHHIA,

JUISL  CIENBIX W CIA0OBWISIIMX OOYYAIOIIMXCS: YMEHHE WCIOIb30BaTh pPeElbeHO-
TOYEYHYIO cucTeMy o0o3HaueHuii JI. bpaiins ans 3anucu xumudeckux GopMmyiL.

11 KJIACC

[IpenMeTrHble pe3ynbTaThl oOcBoeHUsi Kypca «OOmas W HeopraHudeckas XHUMHUS
OTpaXaroT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKONW COCTaBISIOMIEH €CTECTBEHHO-
HAayyHOM KapTHHBI MHpaA, POJIU XUMHUU B IO3HAHUU SIBJICHUI NPUPOAbI, B (OPMUPOBAHUU
MBIIUICHUSI U KYJIbTYPBHl JIMYHOCTH, €€ (YHKIIMOHAIHHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelieHus TMPaKTUYECKUX 3a/ad M DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOHOM Cpejie;

BIIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJAraroIine
MOHATHUS (XMMHUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTPOHHbBIC OPOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBI O00BEM, BAJIEHTHOCTh, D3JEKTPOOTPULATEIILHOCT, CTENEHb
OKHCIIEHUs, XHMHUYECKass CBs3b (KOBAJEHTHAs, WOHHAs, MeTa/inyeckas, BOJOPOJHAs),
KpUCTaJUITMUECKasi  pemérka, THUIbl XUMHUYECKHX  pEakluid, pPacTBOp, DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, IIEKTPOIUTHYECKAsT TUCCOLUAIUS, OKHCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTbH
XUMHYECKON  peakluu, XHMHYECKOe paBHOBECHE); TEOPUU M  3aKOHBI  (Teopus
BJIEKTPOJIUTUYECKON Juccouranuu, nepuoandeckui 3akoH JI. M. MengeneeBa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHUS W TPEBPAIICHUS SHEPTHH MPH XUMUYCCKUX
peakIusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHWMHHU, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallie B OCHOBE NOHUMAaHUs NPUYMHHOCTHU M CHUCTEMHOCTH XHUMHUYECKUX SIBIICHUH,
(hakTosornueckue CBEIACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH M OE30MaCHOM HCIIOJIIb30BAHUU
BaXHEHIIINX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTHUUECKOH 1eATeIbHOCTH YeI0BEKa;

c(hOpPMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIE MPU3HAKU TOHSATUH, YCTAHABIUBATH
WX B3aWMOCBS3b, HUCIOIH30BATh COOTBETCTBYIOIIUE TMOHSATHS MPU OMMCAHHHM HEOPTaHUYCCKUX
BEIIECTB U UX MPEBpaIllCHU;

chOPMUPOBAHHOCTh YMEHUN HCIONB30BaTh XMMHUUYECKYI0 CHMBOJHKY IJIi COCTaBJICHHUS
(dbopMy BEHIECTB W YypPAaBHEHHH XMMHUYECKHX PEaKIH, CHUCTEMAaTHYECKYI0 HOMEHKJIATYpPY
(IUPAC) wm TpuBHanbHbIC Ha3BaHUs OTACIIbHBIX HEOPTraHWYECKHUX BeEIIecTB (yrapHblid Tas,
VIJEKUCIBbIN ra3, aMMHUaK, rami€Has M3BECTb, HErami€Hash W3BECTh, IMUThEBAsl COAA, MUPUT U

Apyrue);



c(hOpMUPOBAHHOCTh YMEHHUH OIPENENsATh BAICHTHOCTh M CTETICHb OKHUCIICHHSI XUMUYECKIX
3JIEMEHTOB B COETMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBsI3U (KOBaJIeHTHAs!, HOHHA,
MeTaJlJIN4ecKasi, BOJIOPO/HAsI) B COCAUHEHMSX, THUI KPUCTAIMYECKON PEmETKU KOHKPETHOTO
BelllecTBa (aTOMHasl, MOJEKYJISpHas, MOHHAas, METANIMYeCKas), XapaKTep Cpelabl B BOJHBIX
pacTBopax HEOPraHUYECKUX COEIUHEHMI;

chOpMUPOBAHHOCTh YMEHHUIl yCTaHABIMBATh MPUHAAIE)KHOCTh HEOPTaHUYECKUX BEIECTB
10 UX COCTaBY K ONpEACIEHHOMY KIIAacCy/TpyIIe COCAMHEHNH (IIPOCThIE BEIIECTBA — METAJUIbI U
HEMeTaJlIbl, OKCH/IbI, OCHOBAHHUS, KUCIOThI, aM()OTEPHBIE THUIPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHUIl pacKpblBaTh CMbICH mepuonudeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATh €r0  CHUCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTHUYECKYI0 (DYHKIIHH;

chOpMUPOBAHHOCTh YMEHHMH  XapaKTEepU30BaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUYECKHUX 3J1eMeHTOB 1—4 nepuoaos [lepuoanueckoil cucteMbl XuMuueckux 3aemeHToB /. U.
MeHeneeBa, UCIONB3YSl TMOHATUS «S-, P-, O-3JCKTPOHHBIC OpPOUTAIN», «IHEPreTUYCCKUEC
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHUYECKHX 3JEMEHTOB U UX
COEIMHEHMI 1o nepuoaam u rpynnam [lepuoanueckoil cucteMbl XuMuueckux 3yemenToB /. .
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMUCHIBATh) OOIMHUE XUMHUYECKUE
CBOIICTBa HEOPTaHMYECKUX BELIECTB PA3JMYHBIX KIACCOB, IMOATBEPKIATh CYIECTBOBAHUE
TFEHETUYECKOM CBSI3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOILBIO YpaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH;

chOPMUPOBAHHOCTh YMEHHS KJIaCCU(DUIHUPOBATH XMMHUYECKHUE DPEAKIHMH [0 Pa3TUYHBIM
npu3HakaM (YHCITy W COCTaBYy pearupyrolux BeEIIECTB, TerioBoMy 3hdexty peaxiuw,
W3MEHEHHUIO CTENEHEN OKUCIIEHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTHUIO KaTajau3aropa);

c(hOpMUPOBAHHOCTh YMEHHM COCTaBIATh YPAaBHEHMs PEAKIIMI Pa3IMUHbIX TUIIOB, ITOJHBIE
U COKpal€éHHBbIC YPaBHEHHS Peaklnii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBHS, TPU KOTOPBIX ITH
peaxkuu UAyT 10 KOHLIA;

chOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, IOATBEP)KJAIONNE KadyeCTBEHHBIN
COCTaB pa3IUYHBIX HEOPraHMYECKUX BEILECTB, pPACIO3HABATh OINbBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHMUECKHUX BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUH PACKPBIBATH CYIIHOCTh OKHUCIUTEIbHO-BOCCTaHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHHUSI SJICKTPOHHOrO OalaHca ITHX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUu OT
pa3auyYHbIX (PAKTOPOB; XapakTep CMEIIEHHs] XMMHUYECKOrOo PaBHOBECHS B 3aBHCHUMOCTH OT
BHelHero BozaeicTBus (mpunuun Jle lllarense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUECKHE TPOLECCHI, JeXKallue B
OCHOBE TMPOMBIIUICHHOTO MOJyYEHUsI CEPHOI KUCIOThI, aMMHUaKa, a Takke cOpMUPOBAHHOCTD
MpeICTaBICHU 00 OOIIMX HAyYHBIX MPUHIIMIIAX M KOJIOTMYECKHX MpoOJieMaX XUMHUYECKOTO
IIPOU3BO/ICTBA,

c(hOpMHUPOBAHHOCTh YMEHUU TIPOBOAWTH BBIYMCICHHUS C WCIOJB30BAHUEM TIOHSATHUSA
«MaccoBasi JI0Jsl BELIECTBA B PAcTBOpe», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHYECKUX
peaKIusAx, Macchl BEIIeCTBA WM 00bEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEILIECTBA, MAacce
UM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, TEIJIOBOro d(dekxra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChI BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUU;

c(OpMHUPOBAHHOCTh YMEHUH COOMIONATh MpPaBUiIa TONB30BAHUS XMMUYECKON MOCYIONH |
nabopaTopHBIM 000PYyIOBaHUEM, a TAKXKE MTpaBujIa 0OpaIieHus C BEIIECTBAMUA B COOTBETCTBHUU C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOPMUPOBAHHOCTh YMEHHI IJAHUPOBATh M BBHIMIOTHATH XUMHUYECKUN OIKCIIEPUMEHT
(paznmokeHue NeEepoKcHIa BOJOPOAA B NPUCYTCTBUM KaTajlM3aTropa, OINpEAENIeHHE Cpelbl
PacTBOPOB BEIIECTB C IMOMOIILI0 YHUBEPCATBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOpOB
Ha CKOPOCTh XMMHUYECKOW pEaKIMH, Peaklid HMOHHOrO OOMEHAa, KAa4eCTBEHHBIC pEaklUu Ha
cynb(dar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIBHBIX



3a1a4 I10 TEMaM «MCTEUIJIBI» u «HeMeTaJIHBI») B COOTBETCTBHU C HpaBI/IJIaMI/I TCXHUKAU
0e301acHOCTH MPH OOpAILEHUH C BEIIECTBAMU U JaOOPaTOPHBIM 000pYAOBaHUEM, IPECTABIIST
pe3yNbTaThl XUMHUYECKOT'O SKCIEpUMEHTa B (OpME 3alKiCH YPaBHEHHH COOTBETCTBYIOIIUX
peakuuii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHMM KPUTHUECKU aHAJIM3UPOBATh XMMHUYECKYI0 HH(OpMAIHIO,
MOJy4aeMyr0 M3 Pa3HbIX HMCTOYHUKOB (CpEACTBa MacCOBOM KOMMYHHKaluu, VHTepHET U
JPYTHX);

cOPMUPOBAHHOCTh YMCHHH COONIOAATh TPAaBHJIA SKOJOTHYECCKH IeIeco00pa3Horo
MOBEJICHUS B OBITY W TPYAOBOH JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 3/I0POBBS U
OKpY’Karoleld MpUPOTHON Cpellbl, OCO3HABATh OMACHOCTHh BO3JICHCTBUS HA KUBHIE OPTaHH3MBI
OIpeIeNIEHHBIX BEIIECTB, MOHUMas cMbIcT Toka3aTens [1JIK, moscHATs Ha mpuMepax CrocOObI
YMEHBIIICHUS U TPEIOTBPAILCHUS UX BPEIHOTO BO3ICHCTBUS HAa OPraHU3M YeJIOBEKA;

Ui O0y4aroluXcs C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI: YMEHHE MPHUMEHSTH
3HAHUA 06 OCHOBHBIX I{OCTYHHI)IX METOAaX ITO3HAHUS BCIICCTB U XUMHUUYCCKUX ﬂBJ’ICHHfI;

JUISL  CIENBIX W CIA0OBWISIIMX OOYYAIOIIMXCS: YMEHHE HCIOIb30BaTh pPelbedHO-
TOYEYHYIO cCUcTeMy oOo3HadeHuii JI. bpaiins ans 3anucu XuMudeckux (GopMyIL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
IJ[\;‘;_'_[ HanmenoBanue pa3aeaoB U TEM NPOrpaMMbl Beero KOHTpOJ’IbHLIe HpaKTuquKne Oﬁlf:ll;/:)(ll;g:‘s;:)elzble
padoThbI padoThI pecype
Pa3znen 1. TeopeTuueckue 0OCHOBbI OPraHUYeCKOil XUMHH
1.1 g;prii\:lfe;’E;iii‘;ﬁf;ﬁhiﬂﬁf%?ﬁ’éggg geHm 3 https://lesson.edu.ru/04/10
Wtoro mo pazaeny
Pazaen 2. YriaeBogopoabl
2.1 [IpenenbHbIe YIIIEBOI0PO/IbI — AIKAHBI 2 https://lesson.edu.ru/04/10
2.2 HenpenenpHble yriieBOAOPOIbI: aJIKEHBI, AJKAANEHB], ATKHHbI 6 1 https://lesson.edu.ru/04/10
2.3 ApoMaTHYecKue yriieBOI0pOIbI 2 https://lesson.edu.ru/04/10
2.4 [TpupoiHbIC HCTOYHUKH YTJICBOJIOPOJOB M MX IepepaboTka 3 1 https://lesson.edu.ru/04/10
Hroro mo pazaeny 13
Paznen 3. Kuciiopoacoaep:xaiiue opranHudecKne coeTHHeHust
3.1 Cruptsl. Denon 3 https://lesson.edu.ru/04/10
3.2 Anpaeruabl. KapOonoBbie kucnotbl. CioxHbIe 2UPHI 7 1 https://lesson.edu.ru/04/10
3.3 VYrieBoibl 3 1 https://lesson.edu.ru/04/10
Htoro no pazgeny 13
Pa3znen 4. A3oTcoaep kaiye opraHnyecKue coeIMHeHust
4.1 | AMHHBI. AMUHOKHCIIOTBL. benku | https://lesson.edu.ru/04/10
Hroro no pazmeny 3
Pasznes 5. BbicokoMOJIeRYJIsIPHBIE COeIMHEHM I
5.1 | [Tnactmaccel. Kayuyku. Bonokna 2 | https://lesson.edu.ru/04/10
Hroro mo pasueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2 |




11 KJIACC

KoJanuectBo yacoB JJIeKTPOHHBbIE
Ne HaumeHnoBaHMe pa3ejioB M TeM MPOrPaMMBbI KOHTpOJIbHbIE IpakTHuecKHe (undpoBbie)
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebl
Pa3znes 1. TeopeTuyeckue 0CHOBbI XUMMH
Lo || G mowe, Meprommienmt o lpromnsan |
1.2 Crpoenue Bemecrtsa. MHOroodpasue BEIIEeCTB 4 https://lesson.edu.ru/04/11
1.3 XUMHYECKUE PEAKIIUH 6 1 1 https://lesson.edu.ru/04/11
HToro no pazaeny 13
Pa3znea 2. Heopranuueckasi Xumusi
2.1 MerTasuisl 6 1 https://lesson.edu.ru/04/11
2.2 Hemerais 9 1 1 https://lesson.edu.ru/04/11
2.3 CBsI3b HEOPTAaHUYECKUX U OPTaHHYECKUX BEIICCTB 2 https://lesson.edu.ru/04/11
Hroro no pasaeny 17 https://lesson.edu.ru/04/11
Pa3nen 3. XuMus M Ku3Hb
3.1 \ XUMHUS ¥ KU3Hb 4 | https://lesson.edu.ru/04/11
Wroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3 |




INOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC

KoaunuyecTBo 4acoB

Ne JJIeKTPOHHBbIE HU(POBHIE
n/n Tenma ypoka Bcero Kontpoarnrie Hpakruyeckue o0pa3oBaTesibHbIE PeCypChl
padoThl padoTsbl
IIpenMeT opraHnyecKoi XUMUHU, €€ BOSHUKHOBEHIE https:/lesson.edu.ru/lesson/a9t3d191-
1 PEAMET Op ’ ’ 1 Sele-4e24-ac02-
PASBUTHE 1 SHATCHHIC efb16fa49f6a?backUrl=%2F04%2F10
. https://lesson.edu.ru/lesson/c935a58c¢-
Teopust CTpOEHUST OPraHMYECKUX COCAMHEHUH A.
2 M. E . 1 ab0e-4c59-9dcf-
- PYJIEPOBA, €€ OCHOBHBIC HOTOMCHIA 20517ae4b52e?backUrl=%2F04%2F 10
[IpexncraBnenne o Kaccu(pUKAIMKA OPraHUIECKUX https://lesson.edu.ru/lesson/726ee099-
3 BemectB. HomeHknarypa (cucremarndeckas) u 1 el1a9-410f-b8be-
TPMBHAJIbHBIC HA3BAHUS OPraHUYECKUX BEIIECTB b4cb589aeadl?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-
4 AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYCCKUN P 1 ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
MeTar 1 5TaH — MDOCTENILIE IheICTABITEN https://lesson.edu.ru/lesson/9641927f-
5 N p et 1 bbc8-44b9-b3ea-
8la2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 4158-4bd1-3e98-
18dc1cfb93997?backUrl=%2F04%2F10
S THICH U IPOMIIEH — HhocTeH e https://lesson.edu.ru/lesson/05ab5925-
7 IIpe CTaBI/ITIe) " aJIKCHOB p 1 b389'4996-840b'
pe . 70b5e8db71ae?backUrl=%2F04%2F10
Mpaxriaeckas badora Ne 1. «Togvietue YIIeHa i https://lesson.edu.ru/lesson/53cd2379-
8 1/13p €HHUE €ro CEOfICTB» o & 1 1 2845-43D1-967-
ya 7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-
9 Anxanuensl. byranuen-1,3 u metunOyranuen-1,3. 1 6f08-4b9f-ae01-

ITony4yeHue CUHTETUYECKOIO Kay4yyKa U PE3UHBI

a983hb95h854a?backUrl=%2F04%2F10




AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUA,

https://lesson.edu.ru/lesson/05¢9a929-

10 TOMOJIOTUYECKUHN psifl. ALIETHIIEH — MPOCTEHIITNI 6741-4d7c-84b5-
IPEICTABUTEIb ATKHHOB 009292468356?backUrI=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-
11 Brrauciienus mo ypaBHEHHIO XUMHYECKOW PEaKIIUU 8448-418f-b416-
fbaledd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-
12 ApeHbl: 6eH301 U TOIyoJ. TOKCUYHOCTh apeHOB d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10
r N https://lesson.edu.ru/lesson/6¢919641-
1y | Lo oo,
PHHAIIGRAIIIX K pasT 5 c7e71db395d72backUrI=%2F04%2F10
[TpupomHbIe HCTOUHUKH YIIIEBOIOPOIOB: https://lesson.edu.ru/lesson/99557a5e-
14 MIPUPOHBINA Ta3 U MONYTHBIC He(TSIHBIC Ta3bl, 2221-43e0-97b8-
HeDTh. 983de535c44d?backUrl=%2F04%2F10
Oxpana OKpyaiOIeH Cpeibl pH https://lesson.edu.ru/lesson/99557a5e-
HedTenepepaboTKe U TPAHCIIOPTUPOBKE
15 HC(l)TeH OAVYKTOB AJ'II)TG HATUBHBIC UCTOYHUKHN 2221-43e0-97b8-
PORYKTOB. p 983de535c44d?backUr1=962F04%2F10
OHCPIruun
https://lesson.edu.ru/lesson/6abf1680-
16 KontponbHas padora 1o pasaeny «YTIiieBoropoab» 4eb5-46f2-8ea5-
44d63cccf518?backUrl=%2F04%2F10
I ] https://lesson.edu.ru/lesson/5439¢18b-
17 peﬂeﬂb];lble OAHOATOMHBIC CITUPTHL: METAHOII U 7440'4b6f'bf84'
OTAHOIL BONOPOIHA CBA3H c04fa471694f2backUr|=%2F04%2F10
MHOFOATOMHLLE CIIHPTLL: YTHUICHITHKOE I https://lesson.edu.ru/lesson/461aa9c8-
18 PTBI: STHIICHIHKON c0ef-4827-a8e5-
roHnepHH d12a0bedc826?backUrl=%2F04%2F10
o ' o https://lesson.edu.ru/lesson/649883b8-
19 CHOJI: CTpOGHI/I? MOJICKYJIbI, PU3NYCCKHUC U 705f-4f16-896€-
FHMIHCCTHE CROMCTRA, pHMEHEHHE 10222780081 ?2backUrl=%2F04%2F10
20 Anpaeruipl: hopMaIbIETHI U alCTaIbICTH/I. https://lesson.edu.ru/lesson/8664b319-




Aneron

0ba3-4945-b076-
ch7ae5858b90?backUrl=%2F04%2F10

OI[HOOCHOBHLIC MNpEaACIIbHBIC Kap6OHOBBIe KHUCJIOTHI:

https://lesson.edu.ru/lesson/b4feaa04-

21 3438-4b57-a3ec-
MYPaBbHHAA M yKCyCHAA ba0fofe63c0d?backUrl=%2F04%2F10
Mpaxriaeckas baGora Ne 2. «CBOHCTEA DACTEODA https://lesson.edu.ru/lesson/9834d408-
22 PaKTHiceckad p o pacTsop 386d-444a-8de3-
YKCYCHOM KHCTIOTBD 7efba8h98cdb?backUrl=%2F04%2F10
CreapnioBas 1 oleHHOBAsS KHCIOThL KaK https://lesson.edu.ru/lesson/b4feaa04-
23 p ’ 3438-4b57-a3ec-
HpGHCTaBI/ITGHI/I BBICIITUX Kap6OHOBBIX KHCJIOT baOf9f963C0df)baCkUr|:%2FO4%2F10
Mpbi1a KaK COJU BBICITUX KApOOHOBBIX KUCIIOT, HX https:/lesson.edu.ru/lesson/71ac432-
24 OIOLICE NeHCTEIE ’ a0d4-4945-a0eb-
MOTOTIEe ISNCTBH 1e59cd5f4d9f2backUr=%2F04%2F 10
CokHbIE S(UPHI KaK MPOM3BOTHbIE KapGOHOBBIX https://lesson.edu.ru/lesson/71ac43f2-
25 C p P 1 P a004-4945-a0eb-
KHCIIOT. I'HAPONM3 CIOKHBIX 2QHPOB 1e59cd5f4d9f?backUr1=%2F04%2F10
TUDLL T, [DHMEHEHHC. GHONOMIeCKas https://lesson.edu.ru/lesson/71ac43f2-
26 . E . f}f - 1P ’ a004-4945-a0eb-
POJIb HP 1e59cd5f4d9f2backUrl=%2F04%2F 10
VrsteBoget: coctas, Knaccndukanms, Baxeiimme https://lesson.edu.ru/lesson/709ce43a-
27 AR ' H deb6-4281-963b-
MPC/ICTABHTEIIN: [TH0K03, PPYKTO3a, Caxaposa 01d2e212d4d0?backUrl=%2F04%2F 10
https://lesson.edu.ru/lesson/690fbb76-
28 Kpaxman u nemnoa03a Kak IpUPOAHbIE TOJTUMEPHI f94a-4f77-bbbe-
3d3ae748f716?backUrl=%2F04%2F10
KoHnTponbHas padota 1o pasaeriy https://lesson.edu.ru/lesson/66a7bd94-
29 «Kucnopozaconepxaiiue opraHudecKue 2bc5-4ec7-b7c7-
COEITMHEHUS» ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-
30 AMMHBI: METUJIAMUH U AaHUJINH 4c69-4481-839e-

9205f201b73e?backUrl=%2F04%2F10




AMMWHOKHCIIOTHI KaK an)OTepHHe OpPTraHUYCCKHEC

https://lesson.edu.ru/lesson/c2f2f3d7-

31 COEIMHEHHNS, UX OMOIOIMYECKOE 3HAUCHHE. 1 43d1-4873-ace0-
IenTrmp 78eca6009628?backUrl=%2F04%2F10
B https://lesson.edu.ru/lesson/c2f213d7-
32 ’ §Je1KI/I I;aK IIPUPOAHBIE BEICOKOMOJICKYIIAPHBIE 1 43d1-4873-ace0-
JUTHCHIA 78eca6009628?backUr|=%2F04%2F10
0 https://lesson.edu.ru/lesson/45b81dac-
33 CHOBHBIC POHHTI/IH XUMHUHN BBICOKOMOJ'ICKy.]'IHpHBIX 1 acba-440€-99e3-
COC/IHCHIH 14¢3ba78050a?backUrl=%2F04%2F10
0 . . https://lesson.edu.ru/lesson/45b81dac-
o | Qetome wesoms e s |y
a S » KAYTYKH, BOT 14¢3ba78050a?backUrl=%2F04%2F10
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11 KJIACC

Koan4yecTBo 4acoB

Ne Tema vboKa K n JJIeKTPOHHBbIE LU (PPOBHIE
n/n P Bcero OHTPOILHbBIC paKTuieckue odpa3oBaTe/ibHbIE Pecypchbl
padoThl padoThI
X UMICCKHI SIeMEHT. ATOM. DIeKThOMHAs https://lesson.edu.ru/lesson/20b1df2e-
1 KoH(pHryparus aTOMOl; . b 1 6ced-435b-bodc-
ypan 5155d30a45fa?backUrl=%2F04%2F11
[Mepuonnveckuii 3akon u [lepromuueckas cucrema https://lesson.edu.ru/lesson/e7d48881-
2 xumuueckux daemenToB JI. . Menneneesa, ux 1 055d-49da-a49c-
CBSI3b C COBPEMCHHOI TeOpUEH CTPOCHHUSI aTOMOB 7375¢3d033e9?backUrl=%2F04%2F11
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XHUMHAYECKHUX 3JICMEHTOB U MX COCAUHEHHH 10 https://lesson.edu.ru/lesson/e7d48881-
3 rpymmaM u nepuojaM. 3Ha4eHUe MePUOANIECKOr0 1 055d-49da-a49c-
3aKOHA U CHCTEMbI XUMUYECKHX diteMenToB J[.1. 7375¢3d033e9?backUrl=%2F04%2F11
MenpeneeBa B pa3BUTHH HAYKU
Ctpoenue BemecTBa. XUMHUYECKast CBs3b, €€ https://lesson.edu.ru/lesson/2859ec02-
4 BUJIbI; MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOW 1 8ecd-4cd8-8531-
cBsi3u. BogoposHas cBsizb edad962608fb?backUrl=%2F04%2F11
BasieHTHOCTh. DJIEKTPOOTPUIIATEIEHOCTb. https://lesson.edu.ru/lesson/12bfc348-
5 CreneHb OKHCIICHHS. BemecTBa MOIEKYIIPHOTO U 1 007f-4796-bcda-
HEMOJIEKYJISIPHOTO CTPOEHUS 180fc6b720fe?backUrl=%2F04%2F11
[TonsTHe O MUCIIEpCHBIX cucTeMax. McTHHHBIE 1 https://lesson.edu.ru/lesson/8ae38he6-
6 KOJIJIOUJTHBIE pacTBOpBI. MaccoBas 70711 BEIECTBA 1 e06f-4fae-9729-
B pacTBOpE 69903109f968?backUrl=%2F04%2F11
Effcff%ﬁﬁi Z;Oﬁiiﬁg‘gyﬁ:mmqecmﬂ https://lesson.edu.ru/lesson/5e33bc30-
! CB}I?I))IJ HEO FaHI/I‘{eCKIfX BE eC:[B A3JINIHBIX 1 805d-41fe-bf72-
P HHeets, b 860434f45f57 2backUrl=%62F04%2F11
KJIaCCOB
Krnaccudukarust XUMHYECKHX peakiuii B
HEOPraHMYECKOW M OPraHMYECKONH XMMUU. 3aKOH https://lesson.edu.ru/lesson/75637222-
8 COXpaHEHHUSI MacChl BEIIECTB; 3aKOH COXPAHEHUS U 1 d397-4b1a-810a-

MPEBPAILCHUS YHEPTUN MIPU XUMUUYECKUX
peaKIusIx

cc7bca9e8a0c?backUrl=%2F04%2F11




Ckopoctb peakiuu. OOpaTHUMbIe PEaKIHH.

https://lesson.edu.ru/lesson/fOcbh5def-

9 XuMHYeCcKoe paBHOBECHE 307e-4575-89d0-
P 86041b603655?backUrl=%62F04%2F11
ITpaxTieckas paGora Ne 1. (BIMAHME pasHIHbIX https://lesson.edu.ru/lesson/0e41e568-
10 S N 0a2b-4605-bb92-
(hakTOPOB HA CKOPOCTh XUMHUYECKON PEAKITUI 35d1ab69f9ba?backUrl=%2E04%2F 11
ITEKTPOTUTHIECKAS UCCOLUUAIAA. TToHsTHE O https://lesson.edu.ru/lesson/237cdb54-
BoJlopoiHOM nokasarene (pH) pactBopa. Peakuun
1 HMOHHOT0 oOMeHa. ['uponu3 opraHMuecKux u 2787-4817-8330-
’ 6e027b075645?backUrl=%2F04%2F11
HCOPraHn4YCCKuUX BCUICCTB
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH. https://lesson.edu.ru/lesson/8f219cef-
12 [ToHsTHE 00 BIIEKTPONIH3€E PACILUIABOB M PACTBOPOB 7a8a-44d5-b58a-
conei b3d1b2eeb237?backUrl=%2F04%2F11
KoHTpostbHas pabota 1o pasaeny https://lesson.edu.ru/lesson/cc14f97b-
13 «TGO CTUYCCKHUEC OCHOBBLI XUMUN)) ada3-4aC9-a123-
P dadc40973c6f?backUr|=%2F04%2F11
Merautet, ux nonoxenue 8 [epuonuieckoi https://lesson.edu.ru/lesson/a0d5bd16-
CHUCTEME XUMHUYECKUX 3J1ieMeHTOB /1. 1.
14 MeH,ueJIeeBa nu OCO66HHOCTI/I CTPOCHHS aTOMOB 6839-4@16-8073-
. P ' 70c604e9c862?backUrl=%2F04%2F11
OO0uue pusnueckrue CBOMCTBA METAIIIIOB
CriTaBs! MeTanoB, DeKTpOXUMIHECKHi Pl https://lesson.edu.ru/lesson/a0d5bd16-
15 HaNpsHKEHUN MeTa.;IHOB 683¢-dale-80/5-
70c604e9¢862?backUrl=%2F04%2F11
XUMUUYECKHE CBOMCTBA BAXKHENIIINX METAIIOB https://lesson.edu.ru/lesson/e7ff8162-
16 (HaTpuii, KaIui, KaabIFi, MarHui, aJIFOMAHUN) 1 0d4d-40f8-b9f7-
UX COEIMHEHUI 422¢3e7107507backUrl=%2F04%2F11
XrMutecKne cBoficTBa XpoMa, MEIH 1 X https://lesson.edu.ru/lesson/e7ff8162-
17 . ’ 0d4d-40f8-b9f7-
coCAHerHH 422c3e7107502backUr|=%2F04%2F 11
XHMHHECKIE CBONCTRA KA, KEIE3a i HX https://lesson.edu.ru/lesson/e7ff8162-
18 ’ 0d4d-40f8-b9f7-

COEIMHEHUN

422c3e7107507backUrl=%2F04%2F11




[Ipaktuyeckas padora Ne 2. "Pemienue

https://lesson.edu.ru/lesson/6545ec44-

19 M " 34c5-43f6-826b-

3KCHCpI/IMeHTaJII)HI)IX 3a4a4 110 TEMEC «IVIETaJIJIbD» a648d7d6fef7?baCkUr|:%2FO4%2F11

Hemeramsl, ux nonoxenue B [lepruoanueckoit https://lesson.edu.ru/lesson/2390b83e-
20 CHCTEME XMMHUYECKHX 3siemenToB [1. 1. a935-4¢96-bd3a-

MeHeneeBa B 0COOEHHOCTH CTPOEHHUS aTOMOB 25f26d9c11397backUrl=%2F04%2F11

du3HUECKUE CBOWCTBA HEMETAIIOB. AJUTOTPOITHS https://lesson.edu.ru/lesson/2390b83e-
21 HEMETaJI0B (Ha MpUMEpe KUCIOPO/a, CEPHI, a935-4¢96-bd3a-

dhocdopa u yriaepoia) 25f26d9c11397backUrl=%2F04%2F11

X . https://lesson.edu.ru/lesson/cfb70c37-
29 COIZME;Z::II/II:IG CBOMCTBA raJloreHOB, CEPBI M UX 9784-4C66-be05-

o b0966dffb673?backUrl=%2F04%2F11

X ecKue cBoiicTBa asota, hocodbpa https://lesson.edu.ru/lesson/cfb70c37-
23 HMITICOIHE CBOMCTRA 3074, pa 11X 2784-4c66-be05-

COCIMHCHIH b0966dffh6732backUrl=%2F04%2F11

N UMIECKIE CBONCTEA VT A KDEMEHS 1 1X https://lesson.edu.ru/lesson/cfb70c37-
24 CCKHE CBOMCTBA YIIICPOAd, Kpe 2784-4c66-be05-

COCHMHCHHH b0966dffb6732backUrl=%2F04%2F11

TP HMeHeHIE BaKHOHILIIX HEMETALIOR 1 HX https://lesson.edu.ru/lesson/2390b83e-
25 P 1 . a935-4c96-bd3a-

COCIMHCHIH 25f26d9¢1139?backUrl=%2F04%2F 11

Sggﬁgiﬁﬁg ng;f&fgﬁ;[ii 3H2$II{2;;HL€M€ https://lesson.edu.ru/lesson/7c19b0ba-
26 - I yp 7815-4db3-86f4-

XUMHACCIHX PEAIHI 1 TEPMOXHMUHCCIE d0ac5h740b3b?backUrl=%2F04%2F 11

pacuéThI

[Mpaktuueckas padora Ne 3. «Pemenune https://lesson.edu.ru/lesson/7c19b0ba-
27 9KCIEPUMEHTAIBHBIX 3a/1a4 [10 TEME 7815-4db3-86f4-

"Hemeramnbsr"» d0ac5b740b3b?backUrl=%2F04%2F11
28 KonTponsHas pabora 1o remam «MeTas» 1

«Hemetamis»
29 Heopranuueckue 1 opraHn4eckue KucyioThl. https://lesson.edu.ru/lesson/35c2be59-

HeopraHqucm/Ie 1 OpraHndCcCKuc OCHOBAHUA

f1c6-46¢6-910c-




46a0576d6924?backUrl=%2F04%2F11

AMpoTepHbIe HEOpPraHMYECKUE U OPTaHUYECKUE

https://lesson.edu.ru/lesson/46b429e4-

30 coeauHeHus. I'eHeTnyeckas CBS3b 1 931c-43fh-a2ba-
HEOPraHUYECKMX M OPraHUYECKUX BEIICCTB be9eObbeddef?backUrl=%2F04%2F11
Poap xuMum B 00eCrIeYCHUH SKOJIOTHYSCKOM, https://lesson.edu.ru/lesson/f5999557-
31 HHEPreTUYECKON U MUIEBON O€30IMacHOCTH, 1 18c8-4853-83a0-
pPa3BUTHH MEAWIIMHEI 588bf830407a?backUrl=%2F04%2F11
[MpencraBnenus 06 OOIIUX HAYYHBIX MTPUHIIHIIAX https://lesson.edu.ru/lesson/f5999557-
32 MIPOMBITIIUICHHOT'O MOTY4YEHUs BAXKHEHIITHX 1 18c8-4853-83a0-
BEILIECTB 588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826¢f-
33 YesoBEeK B MHpE BEIIECTB U MaTEPHAJIOB 1 ba2d-49db-b216-
ef7¢c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-
34 XUMHUS 1 3[0POBbE YEIOBEKA 1 ba2d-49db-b216-
ef7c26a84728?backUrI=%2F04%2F11
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




YYEBHO-METOJNYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI JJ151 YYEHUKA

Xumuga, 10 xmace/ Tabpuensn O.C., OOmecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAY; Aknoneprnoe oomectBo «M3marenscTBo «IIpocBemnieHue»
Xumus, 11 xmace/ Tabpuensa O.C., OOmecTBO € OrpaHMYEHHOW OTBETCTBEHHOCTHIO
«IPODAY; Axtnonepnoe obmectBo «M3marenscTBo «IIpocBemnieHne

METOAUYECKHUE MATEPUAJIBI IJISA YUUTEJIA

1. O.C.I'abpuensn, '.I'.JIpicoBa «Xumusi Metomudeckoe mocodore — 0a30BBIi ypOBEHB» - M.:
Hpoda 2022 rog.

2. O0.C.TI'abpuensn, U.I'.OctpoymoB, «OOmas XuMusi B TeCTax, 3ajgadax, ympaxHeHusx. 11
kiace» — M.: Jlpoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumms 11 xmacc: KoHTponbHbIE U
poBepoYHbIe paboTHl K yueOHUKY». — M.: Ipoda, 2021 r.

4. O.C.T'abpuensn, ['.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacrompHast kHUTA st
yautens». Yacts 1 — M.: Jlpoda, 2019 roxa.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHas kHura Juist
yautens». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensu, I1.B.PemeroB, MN.I.OctpoymoBa «3agauyu 1O XUMHH H CIIOCOOBI HX
pemerus» - M.: «/Ipodan, 2021rosx.

7.B.I. [JenncoBa «Xumus 11 xnacc moypounsle miuansl no yueOHuky O.C.I'abpuensina,
I'.I".JIpicoBoit» - Bonrorpaa» Yuurens 2018rog.

8. M.A.Pa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xummu 11 kmace», - M.: DKk3ameH,
2019r.

9. O.C.I'abpuens, N.I'.octpoymMoB «XuMu4ecknii skcnepuMerT B mkone 11 kmace»; - M.:
Hpoda. — 2019 rom.
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