Vnpasaenue obpasosanus MyHuLUNAALHO20 0bpasosanus 20podcKpzo oKpyza Jlepsoyparvck,
MepBoypanbckoe MyHMLMNanbHOE aBTOHOMHOE 06Leobpa3oBaTenbHoe
yupexpaeHue «LLlkona Ne 32»

np. Unbunua, a. 6, r. NepBoypanbck, Ten/dakc (8 343 9) 64-91-56,
CeepanoBckas obnactb, 623100 64-90-86, 64—-92-39

e-mail: shk-32@mail.ru

YTBEpKICHO:
npuka3 gupexkropa Ne 188 or 28.08.2023

Pabouas nporpamma
y4e0HOro npeaMera

XuMus
0a30BbIi YPOBEHb

10-11 kaacc

IlepBoypanabck, 2023 roa



IHosicHuTEeNLHAA 3aNIUCKA

[Iporpamma o XuMHuM Ha YpOBHE CpeAHEro oo1ero oopasoBaHus pazpadboTaHa
Ha ocHoBe DepepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBaHUU B
Poccuiickoit depeparuny», TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS (eaepabHOM
oOpazoBarenbHON MporpamMmel cpenHero ooOmiero ob6pazoanus (POII COO),
npeicTaBlieHHbIX B DefepaqbHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COO, c¢ yuérom KoHmenmuu mnpenojaBaHus y4eOHOTO TmpeaMera «XUMHUA» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepainu, peaau3yomux OCHOBHbIE
0o0pa3oBaTeIbHbIE MNPOrpaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS
Bocniutanus B Poccuiickoit @enepannu Ha nepuor 1o 2025 roga» (Pacnopsbkenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0/I0B K pa3pabOTKe MPOrpaMMbl [0 XUMUHU, K OTIPE/IETICHUIO 0011IeH

CTpaTeruu o0y4yeHus, BOCOUTAHMS U Pa3BUTHUSL 00YUarOIIUXCSl CPEACTBAMHU yueOHOTrO
npeaMera «Xumus» s 10—11  kmaccoB Ha 0a30BOM YpPOBHE COCTaBUIJIU
koHuenrtyanbHsle noioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEp)KaHus, pe3yJbTaTOB O0Oy4YeHHsT U TpeOOBaHUM K YPOBHIO HOJATOTOBKH
BBIIIYCKHUKOB.

Xumuyeckoe 00pa3oBaHUE, IOIY4aeMOE BBIITYCKHUKaMU 00111€00pa30BaTeIbHOM
OpraHu3alliy, SABIISETCS HEOTHEMJIEMOM 4YacThi0 MX 00pa3oBaHHOCTH. OHO CIYXKHUT
3aBEPIIAIOIIMM 3TAllOM pealu3aldyd Ha COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHCTEME XMMHUYECKOrOo 00pa30BaHUS.
OTH 1EHHOCTH KacaroTcsl TO3HaHUS 3aKOHOB  MPUPOABI, (POPMUPOBAHUS
MHUPOBO33pPEHUS 1 OOIEH KyIbTYPhI UEJIOBEKA, a TAKKE IKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3JI0POBBI0 M MPUPOAHOU cpene. Peanusyercss Xumuueckoe
oOpa3oBaHHE 00YUaIOIINXCS HA YPOBHE CPEAHETO 00I11ero o0pa3oBaHus CpeCTBAMU
yueOHOro npeaMera « XuMus», CoJepKaHue U MOCTPOCHHUE KOTOPOIro OINpeesieHbl B
nporpaMme Mo XUMHHU ¢ YIETOM crielu(UKU HAyKU XUMUH, €€ 3HaYCHUs B IO3HAHUU
MPUPOABLI U B MaTepUaIbHON XKU3HU OOIIECTBA, & TAKKE C y4ETOM OOIIMX LieJied U
MIPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPEJTHETO OOILETOo
oOpazoBanust B Poccuiickoit deneparum.

XuMHUsl KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MIPaeT 0Cco0yi0 poJib B
COBPEMEHHOW LIMBUJIM3ALIMHY, B CO3JJaHUH HOBOM 0a3bl MaTepUaIbHOU KyJIbTyphl. OHa
BHOCUT CBOM BKJaJ B (POPMHPOBAHHUE PAIMOHAIBHOIO HAYYHOT'O MBIIUICHUS, B
CO3JaHUE IEJIOCTHOTO TMPEACTABICHUS 00 OKPYKAIOIIEeM MHUpPE KaK O €IUHCTBE
IpUPOBI U YEJOBeKa, KoTopoe (opmupyeTrcs B XUMHUM Ha OCHOBE IOHHMMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYKAKOLIErO0 MHUpPA, OCO3HAHUS B3aAMMOCBSIZH MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JIaCTsIMU IPUMEHEHUS.

TecHo B3aMMOJEICTBYSI C NPYrMMHM €CTECTBEHHBIMM HAayKaMH, XMMHUS cCTaja
HEOTHEMJIEMON YacTbl0 MUPOBOM KYJIBTYpPbl, HEOOXOAUMBIM YCJIOBHEM YCIIEIIHOIO
TpyAa M >KU3HM Kaxaoro ujeHa ooOmiectBa. CoBpeMEeHHas XUMHUS KaK Hayka
co3uJaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBleHa Ha pELIEHUE



rJI00aNbHBIX MpPOOJIEeM YCTOMYMBOIO Pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B cootBercTBMM C OOMMMHM LEISIMH W TPUHIMIIAMU CPEJHEro OOIlero
oOpazoBaHus cojaepkanue mnpeamera «Xumus» (10—-11 knaccel, 6a30BbId YPOBEHb
M3Y4YCHUS) OPHCHTHPOBAHO IMPEUMYIIECTBEHHO Ha OOIIEKYIhTYpHYIO TOJTOTOBKY
oOy4Jaronuxcsi, HLOOXOJUMYIO UM JIJIsl BHIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB,
YCHEIIHOTO BKIIOYEHUS B J)KU3HB COLIMYMa, MPOJAOHKEHHS] 00pa30BaHUs B Pa3IMUHbIX
00J1acTsIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocraBnsomuMu  TIpeAMETa «XUMHSD»  SBISIOTCS  0a30BbIE  KYpPChl  —
«Oprannueckass xumusi» U «OOmas W HEOPraHUYECKass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUN MO0 HEOPTaHMYECKOW XMMUU (C BKJIIOYCHUEM 3HAHWI M3 OO0IIed XUMHUU) U
OpraHn4eckon xuMmuu. POpMUPOBAHHWE IJAHHOM CUCTEMBl 3HAHWU INpPU H3YYEHUH
npeaMeTa 00ecrneurnBaeT BO3MOKHOCTh PACCMOTPEHHUS BCET0O MHOT000pa3usl BEIlIeCTB
HA OCHOBE OOIIUX MOHSTHUHN, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conepkaHusi KypcoB — «OpraHudeckas xumusi» U «OOmas u
HEOpraHuveckas XuMus» cHopMUpOBaHA B MpOrpaMme IO XHMHUM HAa OCHOBE
CHUCTEMHOT0 MOJIX0/1a K U3YUYCHHUI0 YYEOHOT0 MaTepuraia U 00yclIOBIEHa HCTOPUIYECKU
000CHOBAHHBIM Pa3BUTUEM 3HAHUU Ha ONpPEEIEHHBIX TEOPETUUECKUX YPOBHSX. Tak,
B KypC€ OPTaHMYECKOM XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPUU CTPOCHHUSI OPTAHUYECKUX COCTMHEHUH, a TAKKE HA YPOBHE CTEPEOXUMHUUECKUX
U DJICKTPOHHBIX TMPEJCTABICHUN O CTpOoeHHM BemlecTB. CBeneHus 00 M3yyaeMbIX B
Kypce€ BEIIECTBAX [JAlOTCS B Pa3BUTUM — OT YIJIEBOJOPOAOB JO CJOKHBIX
OMOJIOTUYECKH aKTUBHBIX COEAUHEHUH. B Kypce OpraHMueckol XMMHUH MOIy4aroT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
NEepBOHAYANIbHBIC TMPEACTABICHUS O XHUMHUYECKOW CBSI3U, KJIaCCHU(UKAIIMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU
peaKInH.

[Ton HOBBIM yrjaoM 3peHus B mpeaMeTe «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCs M3YyYEHHBIH Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHMs
TEOPETUYECKHUI MaTepral u (PaKTOJIOTHIECKUE CBEJICHUS O BEIIECTBAX U XUMUYECKOM
peakiuu. Tak, B 4YacTHOCTH, B Kypce «OOm@as W HeOpraHudecKas XUMUsDY
00yJaroImMMCs PEIOCTABIISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE MEPUOTUYECKOTO
3aKOHa C OOIIETEOPETHUYECKUX M METOJOJOTUYECKUX TO3UINMA, TIyOXKe TMOHAThH
UCTOpUYECKOE W3MEHEeHHEe (QYHKIHMM 3TOro 3akoHa — OT oOoOmaromed 10
OOBSICHSIIOIICH M IPOTHOZUPYIOIICH.

Envnas cucrema 3HaHUMM O BaKHEMIMX BEIIECTBAX, UX COCTABE, CTPOECHMUH,
CBOMCTBaX U TPUMEHECHHH, a TaKXKE€ O XHMHUYECKHUX PEAKIUSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHus AonoJHaeTcs B Kypcax 10 u 11 kiaccoB aneMeHTamu
COJIEpKaHUS, UMEIOIIUMH KYJIbTYPOJIOTUUECKUI 1 TPUKIIATHON XapaKkTep. TH 3HAHUS
CIOCOOCTBYIOT MMOHUMAaHUIO B3aMMOCBS3U XUMHUU C JIPYTUMH HayKaMH, PaCKPBIBAIOT



e€ poJib B O3HABATEILHON U MPAKTUUYECKOU JAEATEIbHOCTH YeJIOBEKA, CIOCOOCTBYIOT
BOCITUTAHHUIO YBKCHHS K MPOIIECCY TBOpUYECTBA B 00JIACTU TEOPUHU M MPAKTUUYECKHUX
MPUIOKECHUN XMMHUH, TTIOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MPoOJieMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICIIUBATh
uHDoOpMaIMiO W TOPUMEHATh ©€ JJI1  TONOJHEHWS  3HAHWUW, PEIICHHS
MHTEJUICKTYaJbHBIX M SKCIIEPUMEHTAIBHBIX HCCIEI0BATENbCKUX 3anad. B 1ernom
cojJiep)kaHhe ydyeOHOro mpeameTa «XUMHs»  JIaHHOTO  YpPOBHS — H3Y4YEHUS
OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKONM OCHOBBI J1JIs
nmoHUMaHus  GuwiocoPCKUx  WAeH, TakuxX Kak: MaTepHAIbHOE  EIUHCTBO
HEOPraHMYECKOr0 M OPraHUYeCKOro Mupa, 0OyCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM U CTPOCHHEM, MT03HABAEMOCTh MPUPOIHBIX SABICHUN MyTEM SKCIIEPUMEHTA U
pelIeHUs]  MPOTUBOPEYMH  MEXJYy HOBbIMH (aKTaMH U TEOPETUYECKHUMHU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHHM B PEHICHUU SKOJIOTHYECKHX MpOoOieM, a
TaKXe MpoOJIeM COEpPekKEHUsI IHEPIeTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUH U MAaTEPHUAJIOB.

B nnane pemienus 3aa4 BOCIUTAHUS, PA3BUTHSI U COIIMATU3AIMU 00yUYaIOIIUXCs
OPUHATBIE MPOrpPaMMON IO XHUMHUU MOJIXOAbl K OINPEAEICHUIO COAECPKAHUSA H
MOCTPOCHUS TIPEAMETA MPEIyCMATPUBAIOT (DOPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX
NEeUCTBUM, HUMEIOMUX 0a30BOE€ 3HAYCHUE [JI1 PA3JIUYHBIX BUIOB JIESITEIHHOCTH:
penieHus mmpooJieM, Imorcka, anaiamu3a u 00padboTku nHbopMaIud, HEOOXOTUMBIX IS
OPUOOPETEHHUs] OMNbITa TPAKTUYECKOM W MCCIEIOBATENbCKON  JEATEIbHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUM XUMUHU.

B npaktuke mnpenogaBaHus XMMHU KaK Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEAHEro oOIero oOpa3zoBaHus, MPU ONPEICICHUN
COJICPKATEIIbHOM XApAaKTEPUCTUKU LeJed H3y4YeHUs MpeaMeTa HalpaBlICHUEM
NEPBOCTETNICHHOW 3HAYMMOCTH TPATUIIMOHHO MpU3HAETCS (HOPMUPOBAHUE OCHOB
XUMUYECKON HayKu Kak OO0JacTh COBPEMEHHOTO0 €CTECTBO3HAHUS, MPaKTUUECKOM
NEATEeIbHOCTU YEJIOBeKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C
METOJIMYECKOW TOYKH 3PEHUsS TAaKOM MOAXOJ K ONPEACICHUIO LEINed H3YYEeHUS
peAMeTa SBJISIETCS BIOJIHE OMPABIaHHBIM.

CornacHO HMaHHOW TOYKE 3pEHUs TJaBHBIMHM LEJISIMU H3YYEHHS NpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) sIBASIIOTCS:

e (opMHUPOBAHUE CHCTEMbI XUMUUYCCKUX 3HAHWH KaK BaXKHEHIIICH cOCTaBIISIIOIICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUpPA, B OCHOBE KOTOPOH JIEKAT KJIIOUEBBIC
NOHSATHUS, GYHIAMEHTAJIbHBIC 3aKOHBI M TEOPUH XUMUU, OCBOCHUE SI3bIKA HAYKH,
YCBOEHHUE u MOHUMAaHUE CYIIHOCTH  JOCTYIHBIX 00001IeHN
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPHUEN UX Pa3BUTHUS U
CTaHOBJICHHS;

e (QopMupoBaHUE U Pa3BUTHE MPEACTABICHUM O HAYYHBIX METOJAX IMO3HAHUS
BEILIECTB M XUMUYECKUX PEaKIui, HEOOXOAUMBIX JIJIsi IPUOOPETCHUSI YMEHUN



OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUYECKHX SIBJICHUH, UMEIOITNX MECTO
B TIPUPO/JIC, B PAKTHUYECKOMN U MMOBCETHEBHOM KU3HH;

e Da3BUTHE YMEHHU M CIIOCOOOB JCATEIHHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHUEM  XMMHUYECKOTO  JKCIIEPHUMEHTAa, COOJIONEHHUEM  TPaBHII
0e30macHOT0 OOpaIIeHUs ¢ BEIIECTBAMH.

Hapsimy ¢ 3TuM, conepskaTenbHas XapaKTEpHUCTUKA IIeNel W 3a1ad U3ydCHHS
npeaMeTa B MporpamMMe Mo XMMUU YTOUYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBHH C
HOBBIMHU TIPHOPUTETAMU B CHUCTEME CpeIHero oodmero obOpasoBanus. CeromHs B
MPETOIaBaHNK XUMUHM B OOJBIIEH CTEIEHU OTHAETCS MPEINOYTCHHUE MPAKTHYSCKOU
KOMIIOHEHTE COJIepKaHMsI 0OY4eHUs, ODUCHTUPOBAHHON Ha IMOATOTOBKY BBIITYCKHUKA
o0mieo0pa3oBaTeIbHOM  OpraHW3aIly, BIAACIONIETO HE HA0OpOM 3HAaHWA, a
(YHKIIMOHATBHONH TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHUSIMH aKTHBHOTO
TIOJTyYCHHS 3HAHHUI M TIPUMEHEHUS UX B PEATbHOW JKU3HU JUIS PEIICHUS TPAKTHYECKUX
3amad.

B cBsi3u ¢ 3THM npU H3yYEHHH TpeaAMeTa « XUMHUS» JTOMHUHUPYIOIIee 3HAaUeHUE
npruoOPETAIOT TAKKE LENU U 3a/1a41, KakK:

ajanTanys oOyYalolmuxcs K YCJIOBUSIM JAMHAMUYHO Pa3BHBAIOLIETOCS MHpA,
(GopMHpOBaHUE HHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OPa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIIEHOMY ITPHHSATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
’KHU3HCHHBIX CUTYallUsX, CBA3aHHBIX C BEIECTBAMU M UX MPUMEHEHHEM;

¢opmupoBaHne y  0OOydYarOUmIMXCS  KIIOYEBBIX  HABBIKOB  (KIIFOYEBBIX
KOMIICTCHIIMI), WMMEIONINX YHUBEPCATbHOE 3HAYCHUE [UIS Pa3IMYHBIX BHUJOB
NEeSATEIbHOCTH: PEeIIEHUs MpoOJieM, MOUCKA, aHalu3a U o0paboTKu MHGOpPMAIIHH,
HEOOXOUMBIX ISl TPHOOPETCHHUS OIBITA JCATEIBHOCTH, KOTOpas 3aHMMAaET BaKHOE
MECTO B TO3HAaHUM XHMHUHU, a TaKXKe IS OICHKH C MO3WIHUKA JKOJIOTHYECKON
0€30MacHOCTH XapaKkTepa BIUSHHS BEIIECTB U XUMHUYECKHUX MPOIECCOB Ha OPraHU3M
YeJIOBeKa U PUPOIAHYIO CPEy;

pa3BUTHE TI03HABATEILHBIX WHTEPECOB, WHTEIUICKTYAIBHBIX W TBOPYECKUX
CIIOCOOHOCTEN 00yJaronuxcsi: CrioCOOHOCTH CaMOCTOSITEIBHO MPUOOPETaTh HOBBIC
3HAHUS M0 XMMHU B COOTBETCTBUU C JKU3HEHHBIMU MOTPEOHOCTSIMHU, UCIOIB30BAThH
COBPEMEHHBbIE MH(OPMALMOHHBIE TEXHOJOTHH JJIsl MOMCKAa W aHanu3a y4yeOHOH u
HAYYHO-TIOMYJISIPHONW MHPOPMALIUK XUMUYECKOTO COICPIKAHUS;

(GopMHpOBaHHE U PA3BUTUE y OOYYAIOIIMXCSI ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0JATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBbIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, NpPU IUIAHUPOBAHUH W TPOBEICHHH XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHHE Yy  OOydJarommxcs  YOSKAEHHOCTH B  T'YMaHHUCTHYECKOM
HANpPaBJICHHOCTH XUMHH, ¢ Ba)XHOH pOJM B PEHICHHH TJIOOAJIBHBIX MPOoOJieM
PaIMOHAFHOTO TPUPOJIOTIONIE30BAHMS, MMOTIOHEHUSI YHEPreTUYECKUX PECYpCOB U
COXpaHEHHs MPHUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepeHOro
OTHOIICHHUS K TPHUPOJE MU CBOEMY 3JIOPOBBIO, a TAaKXKe MNPHOOPETCHUS OIbITa



UCIIOJIb30BaHUsl TMOJYYECHHBIX 3HAHUW I NPUHATHAS TPAMOTHBIX PEIICHUH B
CUTyalUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yue6HOM mutane cpegHero o61miero oOpa3oBaHus mpeaMeT « XuMus» 6a30BOTro
YPOBHSI BXOJUT B COCTaB MPeaMETHOM 001acTn « ECTeCTBeHHO-HAyYHBIE TIPEIMETHI.

OOmiee 4yMcIO 4YacoB, OTBEAEHHBIX ISl M3YYEHHUS XUMHUHU, Ha 0a30BOM YypOBHE
cpeaHero oo1iero oopasoBanusi, coctariseT 68 yacos: B 10 kiacce — 34 gaca (1 gac B
Henento), B 11 knacce — 34 gaca (1 yac B Hezelo).



Coaep:xanue 00yueHust
10 KJIACC

OPT'TAHNYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMHUM

[Ipenmer opraHmyeckod XMMHUU: €€ BO3ZHMKHOBEHHE, Pa3BUTHE U 3HAYCHHE B
IIOJyYEHUM HOBBIX BELIECTB W MAaTE€pUANIOB. Teopusi CTPOEHUsS OPraHUYECKUX
coennHeHnii A. M. BytnepoBa, €€ ocHOBHbIE NOJIOKEHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHu4ecKux BemecTB. ['omomnorus, n3omeprsa. XUMHUYECKas CBSI3b B OPraHUYECKHUX
COCIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBA3H.

[IpencraBnenne o kinaccuukalmu OpraHUYECKHX BemlecTB. HomeHnkmarypa
OpraHUYeCKMX COEIMHEHHMH (CHUCTeMaTH4ecKas) W TPUBHUAIBHBIE Ha3BaHUS
BOKHEUIIMX NPEICTABUTENECH KIIACCOB OPIaHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIBHBIE METOABl HM3YyYEHHs BEUIECTB W HX IPEBpaALICHUIL:
O3HaKOMJIEHHE C 00pa3llaMy OPraHMYECKUX BEIECTB M MaTepHajaMu Ha UX OCHOBE,
MOJICJIUPOBAHUE MOJIEKYJ OpPTraHWYECKUX BEIIECTB, HAONIOACHUE U OIHCAHHE
JNEMOHCTPALlMOHHBIX OMNBITOB II0 MPEBPAIICHUI) OPraHUYECKUX BEIIECTB IIPU
HarpeBaHuM (IJIaBJIeHUE, OOYTIIMBaHUE U TOPEHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMUYECKHA psAx. MeraH W 3TaH —
MPOCTEUILINE MPEICTABUTENN AQJIKaHOB: (PU3NYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelleHus W TOpPEHHUs), HAXOXKIEHUE B TMPHUPOJE, MOJYyYEHUE U
IIPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHUE, FOMOJOTUYECKHNA PsiA. DTHUIEH U IMPONWIEH —
MPOCTEUILINE MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XHWMHYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUSA, TaJOT€HUPOBAHUS, TUAPATALMH, OKHUCJICHHUS U
NOJIMMEPHU3ALIMH ), TOJIyYEHUE U IIPUMEHEHHUE.

Anxanuensl: Oyrtaawen-1,3 u MetunOyragueH-1,3: cTpoeHue, BakKHEHIIHE
XUMHUYECKUE CBOMCTBa (peakuusi mnonumepuszanuu). l[lomydeHne CHHTETUYECKOIO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psill. ALIETUIICH —
MpOCTEHIINI MPECTaBUTENb AIKUHOB: COCTaB, CTPOCHHE, (PU3NUYECKUE U XUMHUECKHE
CBOMCTBa (peakUMHM THIPUPOBAHMS, TAJIOT€HUPOBAHUS, TUApATAllMd, TOPEHUS),
NIOJIyYEHUE U IPUMEHEHNE.

Apenbl. beH3on: cocrtaB, cTpoeHue, (U3MUYECKME W XHMMHUYECKHE CBOMCTBa
(peakuuu TaJOTEeHUPOBAaHUS W HUTPOBAHUS), MOJYyYEHHE WU INPUMEHEHHue. 1oryon:
cocmas, cmpoenue, QuauyecKue u XuMuyecKue coUCmea (peakyuu 2aio2enuposanus
U HUMpPOBaHuUs), noyyenue u npumerernue. TOKCHYHOCTb apeHOB. [ 'eHeTHuecKas CBsI3b
MEXIy YIJIEBOAOPOAAMH, MPUHAIIEHKAIUMHA K PA3JTUYHBIM KIIACCaM.

[IpupoaHble MCTOYHHUKH YIIeBOAOPOAOB. IIpupoaHeiii ra3 u 1OIyTHBIE
Hedrsapie razel. Hedte u e€ mpoucxoxaeHue. CrnocoObl mepepaboTku HedTH:



IEPEroHKa, KpPEKUHI (TEpMUYECKUHM, KaTalIUTU4YecKuil), mnupoau3. IIpogykrsl
nepepaboTku HeTH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEepUMEHTAIbHBIE METOAbl HM3YyYEHHs] BELIECTB M MX MPEBPALLICHUN:
O3HaKOMJIEHHE C 00pa3aMy IIaCTMACC, Kay4yyKOB M pe3uHbl, Koyuiekiuu «Hedto» u
«YTonb», MOJACIMPOBAHUE MOJIEKYJ YIJIEBOJAOPOJOB H TaJlOr€HONPOU3BOJHBIX,
IPOBEJCHUE NPAKTUUYECKON PabOThI: MOJyUYEHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérnbie 3anaum.

Boruncnenus mo ypaBHEHHIO XUMHUECKOH peakiiu (Macchbl, 00bEMa, KOTMYeCTBa
MCXOJIHOTO BELIECTBA WM MPOAYKTa PEAKIHMH [0 HM3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKIIUH).

Kuciaopoacoaepxxamme opranudeckue COeJHHECHUS

[IpenenbHbIE OJHOATOMHBIE CIUPTHL. METaHOJ U ATAHOJI: CTPOEHUE, (PU3nUYecKue
Y XMMHYECKHE CBOMCTBA (PEAKUUHU C aKTUBHBIMH METAJUIAMH, TAJIOT€HOBOIOPOAAMH,
ropeHue), npuMeHeHue. Bonopoanble CBA3U MEXAY MOJIEKyJIaMU criupToB. JlelicTBue
METAHOJIa ¥ 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaroMHbl€ CIUPTHL. DTUIICHTJIMKOJb U TIIULEPUH: CTPOEHUE, (PU3HUECKUE U
XUMHUYECKUE CBOMCTBA (B3aUMOJEHCTBHUE CO IIEJIOYHBIMU METAJIaMU, KaYe€CTBEHHA
peakius Ha MHOTOaTOMHbIE CITUPTHI). JleficTBHE Ha opranu3M 4enoBeka. [I[puMenenue
IJIALEPYUHA Y ATWICHIJIUKOJISL.

@®eHod: CTPOCHHE MOJIEKYNbl, (U3MUECKHE M XUMHYECKHE CBOMICTBA.
Tokcuunocth penosna. [Ipumenenue penona.

Anpaerusipl U kemoHvl. @opManbAeTu/l, aleTalbIeTu: CTPOCHHE, (PU3NUECKre
M XMUMHYECKHE CBOWCTBA (peakUHUHd OKUCIEHUS M BOCCTAHOBJICHUS, KaU€CTBEHHBIC
peaklyn), MOJIy4eHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeleibHbIe KapOOHOBbIE KUCIOTHl. MypaBbrHas U yKCyCHas
KHCJIOTBL: CTpO€HUE, (PU3MUYECKUE U XMMHUYECKHE CBOWCTBA (CBOMCTBa, OOUIME AJIs
KJlacca KUCIIOT, peakius dTepupuKalnn), nojiyueHue u npuMenenue. CreapuHoBas u
OJIEMHOBAsI KUCIIOTHI KaK NMPEACTABUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblla Kak
COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOILEE ACHCTBHE.

CrnosxHble 3¢upbl Kak IPOU3BOJHbIE KAPOOHOBBIX KUCIOT. [ 'MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupos. buongornyeckas posb KUpOB.

VYrneBoapl: coctaB, Kiaccudukanus yrieBoaoB (MOHO-, AU- U MOJIMCAXapUIbI).
I'moko3a — mpocTedmmii MOHOCaxapua: OCOOCHHOCTH CTPOCHHSI MOJICKYJIBI,
Gusndeckre U XMMHUYECKHE CBOMCTBa (B3ammMojeincTBue ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHAa4YHbIM pacTBOpoM okcuiaa cepedpa(l), BoccraHoBieHue, OpoKeHHe
TJIFOKO3b1 ), HAXOXKJIEHUE B IPUPOJIEe, TPUMEHEHHUE, Onosiornueckas posib. DOTOCUHTE3.
@pyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak HOpUpoAHble moiaumepsl. CTpoeHue Kpaxmayia U
Heurono3sl.  Pu3Mueckue W XMMHYECKHE CBOMCTBAa KpaxMmaia (THApOJIN3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).




OKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHsS] BEIIECTB M WX [PEBPALLICHHI:
poBe/ieHHe, HaOJIIOICHUE U OIMCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHUE
CIIUPTOB, KA4YE€CTBEHHBIC PEAKIUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE STaHOJIa
okcunoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJACIHCTBHE TJIUIEPUHA C
ruapokcuom meau(ll)), anpnernnoB (OKUCIEHME aMMHAYHBIM PAacTBOPOM OKCHIA
cepeopa(l) m rumpoxcumom wmenu(ll), B3aumojmelicTBHEe Kpaxmaja C HOJIOM),
IPOBEJICHNUE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

Pacuérnbie 3anaum.

Boruncnenus mo ypaBHEHHIO XUMHUECKOHN peakIiu (Macchbl, 00bEMa, KOTUIeCTBA
HCXOJHOTO BEIECTBA WJIM MPOJAYKTa pPEaKIUU [0 HU3BECTHBIM Macce, O00BEMY,
KOJMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WJIM MPOJIYKTOB PEAKIINH).

A3oTcozepKalue OpraHn4ecKue COeIMHEHHUS.

AMHWHOKHUCIIOTHI Kak amM(pOTEepHbIE OpraHUYecKue coequHeHus. Du3nueckue u
XUMHUYECKHE CBOWMCTBA aMMHOKHUCIOT (Ha mpuMmepe TiuluHa). buonoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkn kak mpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHasd,
BTOpUYHAs U TPETUYHAs CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBa OEIKOB:
TUPOJIN3, ICHATypallusl, KaYeCTBEHHBIE PEAKIIUU Ha OCIIKHU.

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHMsI BEIIECTB M UX MPEBPAILCHUI:
HaAOJIIOICHUE W OMHCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: JCHATypalus OeIKOB Mpu
HarpeBaHUM, IBETHBIC PEaKIIUU OCIIKOB.

BricokoMoJieKkyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TIOHSITUS XHMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3AIUU, CPEAHSS MOJIEKYJsIpHas
Macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIUHEHUH —
MOJIMMEPHU3ALMS U TTOJTMKOHEHCALIHS.

OKCIEepUMEHTaIbHbIE METOJbl H3yYeHMs] BEIIECTB M WX MPEBPAIICHUI:
O3HAKOMJIEHHE C o0pasliaMu NPUPOJHBIX U HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXpeaAMETHBIX CBA3€H MPU U3YYEHUU OpraHndeckoi xumuu B 10
KJIAcCe OCYIIECTBIISIETCSl Yepe3 MCIOJb30BaHME KaK OOLIMX €CTECTBEHHO-HAY4YHBIX
MOHSATUM, TaK U TIOHSTHUH, SIBISIOMIMXCS CUCTEMHBIMHU JUJII OTIEJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: SBJICHUE, HAy4YHBIA (PaKT, TUIIOTE3A,
3aKOH, TEOpHs, aHaju3, CHHTE3, KiacCHUUKalUs, MEPUOJIUYHOCTh, HAOJIOACHUE,
U3MEpPEHUE, HIKCIIEPUMEHT, MOACITUPOBAHUE.

dusuka: MaTepusi, SHEPrus, Macca, aToM, JICKTPOH, MOJIEKYJIa, DHEPreTUUCCKUN
YpOBEHb, BEIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHUE BEIIECTBA, (PU3MUECKHE
BEJIMYMHBI U €UHULIBI UX U3MEPEHUSI.



buonorus: knetka, opraHu3M, Omocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OWONOTMYECKH aKTHBHBIC BemecTBa (OETKU, YIICBOIbI, JKUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpadbl, TOPHBIC MOPOJBI, MOJE3HBIE HCKOMAeMble, TOTUIMBO,
pECypCHI.

TexHOoIOTHS: MHUIIEBBIE MPOIYKThI, OCHOBBI PAIlMOHAILHOTO MTUTAHUS, MOIOIITHIE
CpeICTBa, JIEKAPCTBEHHbIE W KOCMETHUYECKHE TIpemapaThl, MaTepuajibl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XuMmudeckuil anemMeHT. AToM. Sapo aroma, U30TOMNBI. DIEKTPOHHAsE 000JI0UKa.
DHEepreTHYecKre ypOBHH, MOAYPOBHH. ATOMHBIE opOuTanmu, S-, P-, d- 3JIEMEHTHI.
OcoOeHHOCTH pachpeliesieHusl AJIEKTPOHOB IO OpOUTalsIM B aTroMax 3JIEMEHTOB
HEPBbIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTYypalLUsl aTOMOB.

Ilepnognyeckuit 3akoH U Ilepronnueckas cucrema XMMUYECKUX 3JIEMEHTOB /I,
. MenneneeBa. CpA3p IepuoandecKkoro 3akoHa W llepnoandeckoil CUCTEMBI
xuMudeckux sneMeHToB [l M. MenzneneeBa ¢ COBPEMEHHONW TEOPHEN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHMS CBOWCTB XHWMHMYECKHX JJIEMEHTOB W
o0Opa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB IO TPyIIaM U nepuoaam. 3HaueHHe
IIEPUOANYECKOIO 3aKOHA B Pa3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBs3b. BHIbl XUMHYECKOW CBS3MU
(koBaJieHTHasi HEMNoJsipHash W MOJSpHAs, WOHHAs, MeTaIM4eckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKOM CBsi3M (OOMEHHBIH M JOHOPHO-
aKlenTopHblii). BomgoponHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IOHBI: KATHOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. [HWINBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA
BEILIECTB OT THUIA KPUCTAJUIMYECKON PELIETKH.

IlonaTe o0 nucnepcHeIX cucreMmax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPBI.
MaccoBas 10J1 BEECTBA B pacTBOPE.

Knaccudukanus HEOPTaHUYECKUX COCUHECHUM. Homenknarypa
HEOPraHMYECKUX BEIIECTB. [ eHeTHuYecKas CBA3b HEOPraHMYECKUX BEIIECTB,
IIPUHAJISKAIUX K Pa3JIMYHBIM KJIaccaM.

Xumuueckas — peaknus.  Knmaccudukamuss ~— XMUMHUYECKMX — peaKkiuii B
HEOPraHUYECKON U OPTraHUYECKOW XUMHH. 3aKOH COXPAHEHUSI MACChI BEILIECTB, 3aKOH
COXpPaHEHMS U MIPEBPALLECHUS DHEPTUH NPU XUMUUYECKUX PEAKLIMIX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT paszinyHbIX (hakTopoB. OOpaTtumble
peakuuu. XuMH4YeCKoe paBHOBecue. @DakToppl, BIHAKOIIME HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunnumn Jle [larense.



OnexTponurnyeckas auccouuanus. CuibHble U ciadble diekTpoauThl. Cpena
BOJHBIX PAaCTBOPOB BELIECTB: KHUCJIAsl, HEUTPAJIBbHAS, IEI0YHAs.

OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCNEepUMEHTAIBHBIE METOAbl HM3YyYEHHsS BEUIECTB W HX MPEBpaALICHUIL:
nemoHcTpanus Tabnun «llepuonuyeckas cuctema XuMuueckux syeMmeHToB [l U.
MenneneeBa», H3ydeHHE MOJAENEH KPHUCTAUIMYECKUX pEHIETOK, HAOII0OJEHUE U
OMHCaHUE JEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX OMNBITOB (Pa3yloKEHUE MEPOKCHIIA
BOJIOPOJIa B MPUCYTCTBUHU KATAJIU3ATOPA, ONPEAECICHUE CPEABI PACTBOPOB BEILIECTB C
MOMOIIbI0 YHUBEPCATHHOIO MHIUKATOPA, PEAKIIMHM HOHHOTO OOMEHa), MpOBEIACHHE
MPaKTUUECKON paboThl «BiusHUe pa3auuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKkum».

Pacuérnble 3anaum.

Pacuérsl o ypaBHEHUSAM XUMHUYECKUX PEAKIIUM, B TOM YUCJIE TEPMOXUMHYECKUE
Pacy€Thl, pacu€Thl C UCIIOIb30BAHUEM MTOHATHS «MACCOBAS I0JS BEIIECTBAY.

Heoprannyeckasi xumus

Hewmeramibl. [lomoxenne nemeraios B [lepuoanueckoi cucteMe XUMUYECKUX
anementoB JI. M. MenzaeneeBa u 0coOEHHOCTH CTpoeHUs aToMoB. dusnueckue
CBOMCTBa HEMETAUIOB. AJUIOTPOIMS HEMETAUIOB (HAa NpHMEpPE KHCIOPOJa, CEphI,
dbocdopa u yraepona).

XVMMHUYECKHE CBOMCTBA Ba)XKHEMIIMX HEMETAUIOB (TaJOre€HOB, CEphl, a30Ta,
docdopa, yriepoaa u KpeMHUS) U UX COCAUHEHUN (OKCUIOB, KUCIOPOACOAEPKAIINX
KHCJIOT, BOJIOPOJHBIX COETMHEHUN ).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTNHEHUM.

Meramnel. Ilonoxenne meramnoB B Ilepuonnueckoll cucteMe XUMHUYECKHX
anemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JIOYEK
aToMOoB MetaioB. OOmue ¢usnueckue cpoiictBa MeTamuioB. CrjiaBbl METaLIOB.
DIIEKTPOXUMHUYECKUN PSAI HANIPSIYKEHUN METAJIOB.

XUMUYECKHE CBOWCTBA BAXKHEUITUX METAJJIOB (HATpUM, Kaluid, KaJbLIHM,
MarHui, aTlOMUHUAM, [TUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHECHUH.

OO6mme crocoObl monydeHus: mMeTawioB. [IpuMeHeHne MmeTamioB B OBITY U
TEXHUKE.

DKCIEpUMEHTANIbHBIE METOIbI N3YUYEHUS BELIECTB U UX MTPEBPAILICHHN: H3yYCHUE
KOJUIEKIIMU ~ «MeTtayuibl M CIJIaBb», OOpa3loOB  HEMETAUIOB,  PEIICHHE
AKCIIEPUMEHTAJbHBIX 3a7a4, HaAOJIOJIEHUE M OIMCAHUE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJEUCTBUE TUAPOKCUIA ATIOMUHHUS C PacTBOpaMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJUIOB).

PacuéTnrblie 3amaun.

Pacuérel Macchl BemiecTBa WM 00bEMA ra3oB MO W3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WK 00bEMY OTHOTO U3 YUACTBYIOLIUX B PEAKIMH BEUIECTB, PACUETHI
Macchl (00bEMa, KOIMYECTBA BELIECTBA) MPOJAYKTOB PEAKIMH, €CIIU OJTHO U3 BEILECTB
UMEET MPUMECH.



XHUMHUA U KU3Hb

Ponp xumMuM B 0OECHEUYEHUH 3KOJOTHYECKOW, SHEPreTUYECKOW M MHUIIEBOU
0€30MacHOCTH, pa3BUTHM MeAMLIMHBL. [loHATHE O HAy4YHBIX METOJAaX I1O3HAHUS
BEILIECTB U XMMUYECKUX PEAKLUU.

[IpencraBienust 00 OOMIMX HAYYHBIX MPUHIIUIAX MMPOMBIILICHHOTO MOJIYYEeHUS
BaKHEHIINX BEIIECTB.

YeoBek B MHpE BELIECTB M MATEpUATIOB: BAXXKHEHIIME CTPOUTEIbHBIC
MaTepHUAIIbl, KOHCTPYKIIMOHHBIE MATEPHUAIIbI, KPACKH, CTEKJIO, KEPAMHUKA, MATEPHUAIIBI
TUI SIEKTPOHUKH, HAHOMAaTepUaibl, OPraHUYECKIE U MUHEPAJIbHBIEC YI0OpEHUSI.

XuMUs M 3J0pPOBbE YEJIOBEKA: IPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
[pernapaToB, MpaBuia OE30MMACHOTO HCIOJIb30BaHUS MPENapaToB ObITOBOM XUMHH B
IIOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBSI3€d MPU U3yYEHUH OOIIE 1 HEOPTaHUYECKOU
xuMHH4 B 11 Kiacce ocyliecTBIsSeTCs Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
Hay4YHBIX IOHATUH, TaK W IOHATUH, SBISAIOLIUXCS CUCTEMHBIMH JUIS OTHEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAY4YHOI'0 LIUKJIA.

OOmre ecTeCTBEHHO-HAY4YHbIE€ MOHSATHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, AaHaAIU3, CHUHTE3, KIacCUPUKalUUs, MNEPUOAUYHOCTh, HAOIIOACHUE,
JKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.

@Pusuka: Marepus, HEPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOIl, PaJHOAKTUBHOCTb, MOJIEKYJIA, DHEPrETUYECKUN YpPOBEHB, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHME BEIECTBA, (PM3MYECKUE BEIMYMHBI M €IUHULBI HX
MU3MEPEHUS, CKOPOCTb.

buonorus:  kinerka, opraHu3M, JKOocucTema, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BEILLIECTB B OPTaHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJbI, MOJE3HBIE HCKOMAEMbIE, TOIUIUBO,

pPECYpCHI.
TexHoyorHs: XUMHUYECKass TMPOMBIIUICHHOCTh, METa/UTyprusi, IMPOU3BOJICTBO
CTPOUTEILHBIX ~MAaTepPUAIOB, CEIBCKOXO3SIWCTBEHHOEC IMPOW3BOJICTBO, ITHINEBAs
NPOMBINUICHHOCTh,  (DapMarieBTHYeCKasi  MPOMBIIUICHHOCTh,  TPOW3BOIACTBO
KOCMETHYECKHX IperapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
AJICKTPOHHASI POMBITIIEHHOCTh, HAHOTEXHOJIOT HH.



Ilnanupyemble pe3yJbTATHI OCBOCHUA Y4e0OHOr0 npeamMera « XuMus» Ha
0a30BOM ypPOBHeE CpeJHero o01ero oopa3oBaHust
JIMYHOCTHBIE Pe3yJIbTaThl

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylibTaTaM OCBOCHUS
oOyJaronMMucss TOporpaMMm  cpefaHero oOmiero oOpa3zoBaHus — (JIMUHOCTHBIM,
MeTaIpeIMETHBIM U IIpeIMEeTHBIM ). HaydHo-MeToiuyeckoit OCHOBOM 1ijist pa3paboTKu
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMM CPEAHETO OO0IIero oOpa3oBaHUs
SIBJISIETCS CUCTEMHO-AESTEILHOCTHBIN OAXO0/I.

B coOTBETCTBHMM C CHCTEMHO-AESITEIBHOCTHBIM IOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMHUS Ha YPOBHE CPEHETO OOIIIEro
00pa30BaHUs BBIJICIEHBI CIAEAYIOMINE COCTABISIOLIE:

OCO3HAaHHME OOYYAIOIMMUCA POCCUMCKON TpaxAaHCKOW HWACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIbBHOCTA U CAMOOTIPEEICHUIO;

HAJIMYKUe MOTUBALIUU K O0yUEHHUIO;

I[eJICHANPaBICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUM JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJICTBOBaThCA B CBOEH
NEATEIIBHOCTH IIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMH, MPUCYLIMMH LEJIOCTHOMN
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJIMYKUE TMPABOCO3HAHUSI IKOJIOTMYECKOM KYJIBTYphl M CIIOCOOHOCTH CTaBUTh
L[ENIM U CTPOUTH KU3HEHHBIE TIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHSI TIpeAMeTa «XHUMHS» JIOCTUTAOTCS B
€IMHCTBE YYeOHOW U BOCIUTATEIBHOM NESITEIbHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH U
ujieagaMi pOCCUMCKOTO IPakIaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIIECTBE HOPMAMHU
W TpaBUJiaMH  TIOBEJICHMS, CIOCOOCTBYIOIIMMHU TpolieccaM  CaMOITO3HAHWUS,
CaMOpPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00YUYaIOIINXCS.

JIM4HOCTHBIE  pE3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpaxkaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM HM TPAKTUYECKON JCSATEIHHOCTH
oOyyJaromuxcsi Mo peanu3aldy MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YMHCIIEC B
YacTH:

1) rpaaaHCcKOro BOCIMTAHUS .

OCO3HAHUSI 00YYAIONUMHUCA CBOMIX KOHCTHTYIIMOHHBIX MPaB M OOS3aHHOCTEH,
YBAKECHUS K 3aKOHY U MTPABOIOPSIKY;

NpeACTaBICHUs] O COIMAJbHBIX HOpPMax U TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATETLHOCTH MPU CO3JAHUN yIEOHBIX
MIPOEKTOB, PEIICHNN Y4eOHBIX M TO3HABATEIBHBIX 3374, BBHITOJHCHHN XUMHYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh W NPUHUMATh MOTHUBBI, HaMEpPEHHS, JIOTUKY U
apTYMEHTBI IPYTUX MPU aHAJU3€ PAa3IMYHBIX BUJAOB YUeOHOH AEATEIbHOCTH;



2) IATPMOTUYECKOT0 BOCTTUTAHUA:

[IEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY W HAay4HOMY HACJECAHIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUSI K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUH U MPAKTUYECKOIO
MIPUMEHEHUSI XUMHUHU, OCO3HAHMS TOrO, YTO JIOCTH)KEHHS HAyKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAOMIOJCHUM,  KPOMOTJIMBBIX  DKCIEPUMEHTAIbHBIX  MOUCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;

MHTEpECa U MO3HABATEIIbHBIX MOTUBOB B MOJYYEHUU M MOCJIEAYIOIIEM aHAIU3E
nH(GOPMAIIUU O TIEPEIOBBIX TOCTIKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyalllH, CBA3aHHBIE C XUMUUYECKUMHU SIBIICHUSIMU, U
[IPUHUMATh OCO3HAHHBIE PEIICHUsS, OPUEHTHUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBENECHHE W IIOCTYNIKM CBOMX TOBapHIIEH ¢
NO3ULMK HPAaBCTBEHHBIX M IPABOBBIX HOPM H OCO3HAHME IOCIEICTBHHA 3THUX
IOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUSl LIEHHOCTEH 3I0poBOro W  0Oe30macHOTO o0pa3a  JKHU3HU,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILEHUS K COOCTBEHHOMY (PHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOyrofieHUs: TpaBuUil 0€30MacHOro OOpallleHHs C BeEIIeCTBaMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

MMOHUMAHUs [EHHOCTU TMpPaBWJI HHJIMBUAYAJIbHOTO W  KOJUIEKTUBHOIO
0€301acHOT0 MOBECHUS B CUTYAIUAX, YTPOXKAIOLIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUsl TOCTEACTBUA W HENPUSATHS BPEIHBIX NPUBbIUEK (YNoOTpeOsieHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIe10BATENbCKON
JesITeIbBHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAaX ACSITEIbHOCTH;

YCTAHOBKM Ha aKTMBHOE y4acTHE B PELICHUM MPAKTHUUYECKHUX 3a7a4 COLMAIbHON
HaIpPaBJICHHOCTHU (B paMKax CBOET0 KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3YyUYEHHIO MPOQECcCHuil pazaIuvyHOro poja, B TOM
YKCIJIe HA OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXXEHUS K TPYLY, JIFOASIM TpyAa U pe3yiabTaTaM TPYAOBOU NEATEIbHOCTH;

FOTOBHOCTM K  OCO3HaHHOMY BbIOOPY  HWHJMBHUIYQJIbHOW  TpPAaeKTOpUHU
obOpaszoBaHusi, Oyayiien npodeccuu U peaausanuu cOOCTBEHHBIX )KU3HEHHBIX JIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XUMHUH, HHTEPECOB U
moTpeOHOCTEH 00IIecTBa;



6) IK0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 1I€JIECO00PA3HOTO OTHOLIEHHMS K MPUPOAE, KAaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUSA TJIO0AILHOTO XapakTepa JKOJIOTHYECKUX MpoOsieM, BIMSHUS
DKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COLMAIIBHON CPELBI;

OCO3HaHUsI HEOOXOAUMOCTH HMCIIONIb30BaHUSI JOCTHKEHUN XUMUM ISl pEIICHUs
BOIIPOCOB PALIMOHAIIBHOTO ITPUPOOIIOIb30BaHNS;

AKTUBHOI'O HENPUATHS IEUCTBUN, IPUHOCIIIUX BPEJ OKPYKAKOLIEH TPUPOIHON
cpene, yMEHHUS MPOTHO3MPOBATH HEOJIArONPHUATHBIE KOJOTUYECKUE IOCIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUM U IIPENOTBPAILATh UX;

HAJIM4YMs Pa3BUTOrO 3KOJOTMYECKOIO MBIIUICHUS, DKOJIOTHYECKON KYJIBTYPHI,
OIIBITA IEATEIBHOCTU DKOJIOTMYECKON HAIIPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
VMU B [TIO3HABATEJIbHON, KOMMYHUKATUBHOW U COLIMAJIBHOM MPAKTUKE, CTIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMO(OOHH;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA

c(OPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOM MPAKTUKH;

MMOHUMAaHUs cieU(pUKH XUMUHU KaK HAyKH, OCO3HaHUs €€ poJiv B POPMHUPOBAHUN
pPAlMOHAIIBHOIO HAYYHOTO MBIIUICHUS, CO3JAHMM LEIOCTHOTO MPEACTaBICHUS 00
OKpY’KAIOILEM MHUPE KaK O €IMHCTBE NPUPOJBI U YEJIOBEKA, B II03HAHUU IIPUPOIHBIX
3aKOHOMEPHOCTEN U peleHUuH NpoOIeM COXpaHEHHUs! IPUPOJIHOTO PaBHOBECHS,

yOEKIEHHOCTU B 0COOOM 3HAYMMOCTH XUMUU JIJI COBPEMEHHOW IIUBUIIN3ALINHN:
B €€ T'YMaHUCTUYECKON HANpPaBICHHOCTH M BAXXHOW POJM B CO3JaHUM HOBON 0a3bl
MaTepualbHOW KYJbTYpbl, PEIICHUU O0ANbHBIX MPOOJIEM YCTONYMBOrO pa3BUTHUSA
YEJIOBEUYECTBA — CBIPbEBOM, JHEPrETUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU
0€30MMacHOCTH, B Pa3BUTHH MEAULIMHBI, 0OECIIEUEHUN YCIOBUI YCIEUIHOrO TpyJa U
AKOJIOTUYECKH KOM(POPTHOM KMU3HHU KaXA0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: TOHUMAHHMS CYLIIHOCTH METOJIOB ITO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh MOJIyYaeMble
3HAHUA JJI aHAJINU3a U O0BSICHEHUS SIBJICHUN OKPY>KaOILEero MUpa U MPOUCXOASIIUX B
HEM HM3MEHEHM, YMEHHUs JeslaTb 0OOCHOBAaHHBIE 3aKJIIOUEHHS Ha OCHOBE HAyUYHBIX
(aKTOB U MMEIOIIMXCS JAHHBIX C IEJIbI0 OJYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO UCII0JIb30BaTh XUMUYECKHUE 3HAHUS JIJISl pELICHUS
npo0JieM B peasibHBIX )KU3HEHHBIX CUTYAILIHSX;

MHTEpeca K NO3HAHMIO U UCCIIEA0BATEIIbCKOMN AESTEIbHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HEOpepbIBHOMY  OOpa3oOBaHHUIO U
caM0o00Opa30BaHUI0, K AaKTUBHOMY IMIOJYYEHUIO HOBBIX 3HAHMM [0 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K OCOOEHHOCTSIM TpyAa B paslnyHbIX chepax mpodeccrnoHaTbHON
NEATEIBHOCTH.



MertanpeaMeTHbIe pe3yJIbTAThI
MeTtanpeameTHble pe3yNbTaThl OCBOCHHUS Y4YeOHOro mpeamera «XHUMHS» Ha

YPOBHE CpeHEro 0011ero 00pa3oBaHUs BKIOYAIOT:

3HAYNMBbIE TUIS (dopMupoBaHus MHUPOBO33pEHUS oOyyaronmuxcs
MEXIUCHUIUIMHAPHBIE (MEXKIPEAMETHbIE) OOILIEHAYYHbIE MOHATHS, OTPAKAIOIINE
[EJOCTHOCTh HAay4YHOM KapTHHBI MHpa ¢ CHEHUPHUKY METOJOB TMO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEUIECTBO, SHEPIHs, SBJICHUE,
IPOLECC, CUCTEMA, HAy4YHBIM (DaKkT, IPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIleI0BaHUE, HAOIIOACHUE, U3MEPEHHE, SIKCIIEPUMEHT U JIpyTHUE);

YHUBEpCaJbHbIE Yy4YeOHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHHUKATHUBHBIE,
perynaTuBHbIe), obecnednBaromnye GopmMupoBanue GyHKINOHATBHON IPaMOTHOCTH H
COLIMAJIbHOW KOMIETEHIIMH 00y4aroIInXCs;

CIOCOOHOCTh OOYYaIOIIMXCSI UCIOJIb30BAaTh OCBOCHHBIE MEXAUCLUUILIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHNUS U YHUBEPCAJIbHbIE yueOHbIE IEUCTBUS B I03HABATEIbHON
Y COLIMATBbHOM MPAKTHUKE.

MeranpeaMeTHble  pe3yibTaThl OTPAXKalOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU NIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JCHCTBUSMMU.

OBiaieHue YHMBEPCAJIbHBIMH Y4eOHBIMH NO3HABATEIbHBIMH ACHCTBUSIMM:

1) 0a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSTENIbHO (POPMYJIMPOBATh U aKTyaJIU3UpPOBaATh NPOOIEMY, BCECTOPOHHE
e€ paccmaTpuBaTth;

ONpENENATh UEIU JEATEIIbHOCTH, 3aJaBas I[apaMeTpbl M KPUTEPHUH HX
JNOCTHIKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C TOCTABICHHBIMU LIEIISIMU;

HCIIOJIb30BaTh IMPU OCBOEHUM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIILUICHUS —
BBIICNIATh XapaKTepHble NPU3HAKU MOHATHM M YCTaHABIMBATh WX B3aHMMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS AJi1 OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPUU ISl KJIacCU(UKAIIMU BELIECTB U XUMUYECKUX
peaKkuui;

YCTaHABJIMBAaTh  MPUYMHHO-CICICTBEHHBIE CBSI3U  MEXKIYy  HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXACHHUS (MHOYKTUBHBIE, JE€AyKTUBHBIE, IO
aHAJOTUU), BBIABISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMaTpUBAEMBbIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKJIFOUCHUS;

[IPUMEHATh B NPOLIECCE MO3HAHUSA, MCHOJb3yEMble B XHUMHH CHMBOJUYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBbIBATh MOJICNIbHbBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CUMBOJ) 3JIEMEHTa, XUMHUYecKasi GopMyJia, ypaBHEHNE XUMHUECKON PeaKuy —
OpU PEIICHUHA YYEOHBIX IO3HABATENIbHBIX M NPaKTUYECKUX 3a/ad, MPUMEHSTh
Ha3BaHHbIE MOJEJIbHBIC MPEACTABICHUS IJIsl BBISIBICHUS XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEIECTB U XUMUYECKUX PEAKLUH.



2) 0a3oBbI€e MCCIIeI0BATEIbCKHE HeiiCTBUA:

BJIAJCTh OCHOBAMM METOJOB HAYYHOTO IIO3HAHMSI BELIECTB M XHMHUYECKHUX
peakuuii;

(GopMyTUpPOBAThH LIETU U 3a/1a4l UCCIICOBAHMS, UCTIONIb30BATh OCTABICHHBIC U
CaMOCTOSITENIEHO C(HOPMYITHPOBAHHBIE BOMPOCH! B KAUECTBE MHCTPYMEHTA TO3HAHUS U
OCHOBBI JJ1s1 JOPMHUPOBAHUS TUIIOTE3HI 10 IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYX/ICHUI;

BJIQZIETh HABBIKAMH CaMOCTOSITEJIBHOIO  IUIAHUPOBAaHUS M MPOBEICHUS
YUYEHHYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIONaTh 3a XOJO0M
Ipolecca, CaMOCTOATENBHO MPOTHO3UPOBATH €ro  pe3ynbTaT, (OpMyIUpOBaThH
000OIIEHUST U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJbTATOB MCCIIECIOBAHMUSA,
COCTaBJISATh OOOCHOBAaHHBIN OTUET O MPOETIaHHON padoTe;

npuoOpeTaTh  ONBIT  YYEHUYECKOM  HUCCIENOBATENbCKOW M MPOEKTHOU
NEeATENBHOCTH, IPOSABIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOUCKY
METOJIOB pEUICHUS] NPAKTUYECKHUX 3a1ad, NPUMEHEHUIO pPa3Iu4yHbIX METO/I0B
NO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHUPOBATHCS B PA3IUUHBIX UCTOYHUKAX MH(OpManU (HayYHO-TIOMYJIIpHas
JUTEpATypa XUMHUYECKOTO COAEPKaHUs, CIIPaBOUYHbIE TOcO0us, pecypchl IHTepHETa),
aHAJIM3UPOBATh MHPOPMALUIO PA3IMUHBIX BUJIOB U (HOPM MPEACTABICHUS, KpUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTHUBOPEUYUBOCTH;

(GopMyIMpOBaTH 3aMPOCHl U MPUMEHATH Pa3JIMYHBIE METOJbI MPHU TOHUCKE U
orObope wuHpOpMalMK, HEOOXOIMMOM JUIsi  BBINOJHEHHS  Y4YeOHBIX  3adad
OITPENICIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HKCIOJIB30BAHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BEIOUPATh ONTUMANIBHYIO (POpMY MpeicTaBlIeHUs HHPOpMalun
(cxempl, rpauKy, TUarpamMmbl, TAOJIHIIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KaYECTBE CPEACTBA MPHU pabOTe ¢ XUMUYECKOU
UHpOpMaIueil: MPUMEHSATh MEKITPeIMETHBIE ((PU3NUECKUE U MaTEMaTHUECKNE) 3HAKU
U CUMBOJIBI, (hOPMYJIbI, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W NPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPEJICTBA
HarJIAJHOCTH.

OBiaseHue yHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH ACHCTBUAMMU:

3aJlaBaTh BOMNPOCHI MO CYIIECTBY OOCYKJAaeMOW TE€Mbl B XOJ€ AHaliora W/WiH
JIMCKYCCUH, BBICKA3bIBATh UJIEU, (OPMYIUPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIBHO
BBITIOJIHEHUS MIPEAJIOKEHHOM 3a/1a4u;

BBICTYNaTh C TIPE3CHTAlMEl PE3yJbTaTOB II03HABATENBHON JESATEIBHOCTH,
MTOJIyYEHHBIX CAMOCTOSITEJIBHO MM COBMECTHO CO CBEPCTHUKAMHU IPH BBIIOJHEHUU
XUMHUYECKOTO 3KCIIEpUMEHTa, MPAaKTHUYECKOH paboThl MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaM3allui Y4eOHOro MpoeKTa U (OPMYIUPOBATH BBIBOBI 110



pe3ynbTaTaM MPOBEAEHHBIX HMCCICIOBAHUN MYTEM COTJIACOBAHUS IO3HUIIMA B XOJE
00CyXeHUsI 1 OOMEHa MHEHUSIMHU.

OBJaieHne YHUBEPCAJIbLHBIMU PEryJasiITUBHBIMU €CTBUAMM:

CaMOCTOSTENIbHO IUIAHUPOBaTh M OCYIIECTBISITh CBOIO T03HABATEILHYIO
NEeSATEIBbHOCTh, OMpeaensass e Ienu | 3aJadd, KOHTPOJIUPOBATh M TI0O MeEpe
HEOOXOJIMMOCTH  KOPPEKTHUPOBATh IMpEAJIaracMblii  aJlTOPUTM  JICHCTBUH  TIpH
BBITIOJITHGHUH YYEOHBIX M MCCIICIOBAaTEIbCKUX 3ajiad, BbIOMpaTh HamboJee
3¢ (PEeKTUBHBIN CIOCOO UX PEIICHUS C YUETOM MOTyUEHUS HOBBIX 3HAHHUH O BEIIECTBAX
1 XUMUYECKUX PEaKITUsIX;

OCYIIIECTBJISTh CAMOKOHTPOJIb CBOEH JCATEIHPHOCTH Ha OCHOBE CaMOaHaIH3a U
CaMOOIICHKH.

IIpeaMeTHbIe pe3y/abTaThl
10 KITACC

IIpeameTHbIE PE3YNIBTATHI OCBOCHUS Kypca «OpraHnyeckast XuMHUsD> OTPaKaroT:

chOpPMUPOBAHHOCTh  NPEACTABICHUM O  XUMHUYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOI KapTHUHBI MUPA, POJIM XUMUU B TO3HAHUU SIBJICHUW TPUPO/IBL, B
(OpMUPOBAaHMM MBIIIEHUS W KyJbTYpbl JIMYHOCTH, €€ (PYHKIIHMOHAIbHON
IrPaMOTHOCTH, HEOOXOJUMOW /JIsi peUIeHMs] MPaKTUYECKUX 3a7ad M IKOJIOTMYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOIHON CpELIE;

BJIQJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWUH,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloIIye MOHATUS (XMMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa
aTomMa, MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPHULATEIILHOCTh, XHMHUYECKas CBS3b,
CTpyKTypHasi ¢opMyna (pa3BEpHyTass M COKpalll€HHas), MOJb, MOJISIpHas Macca,
MOJISIDHBIA  OOBEM, YIVIEpOAHBIA CKEJeT, (PYyHKUMOHANbHAs TpyMma, paauka,
M30MEpUsl, U30MEPhI, TOMOJIOTHYECKUI Psii, TOMOJIOTH, YIJIEBOJOPOIbl, KUCIOPO U
a30TcoJepXkKallhie COEIMHEHMsS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHUs); TEOPUU M 3aKOHBI (TE€OpHSl CTPOCHHS
opranudeckux BemecTB A. M. ByTtiiepoBa, 3aKOH COXpPaHEHUS MAcCChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUW $3bIK XWUMHHU; MHUPOBO33PEHUYECKHUE 3HAHMS,
JeXallne B OCHOBE MOHUMAHMS TPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM,
(pakTONIOTUYECKUE CBEICHUS O CBOMCTBAaX, COCTaBe, MOJyYEHUH M 0OE€30MacCHOM
MCIOJIb30BaHNU BA)XKHEWIIMX OPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEeATENbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUHN BBIABIATH XapaKTEpHbIE NPU3HAKH TOHATHA,
yCTaHABJIMBATh MX B3aUMOCBS3b, HCIOIb30BATh COOTBETCTBYIOIIME IOHSATUSA MPU
ONMCAaHUM COCTaBa, CTPOCHHUSI U NIPEBPALICHUI OPraHUYECKUX COEANHEHU;

c(OPMUPOBAHHOCTh YMEHHI HCIIOJIBb30BATh XUMHUYECKYI0 CHUMBOJIUKY JJIs
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€HHON) popMmy
OpraHUYECKUX BEIECTB U YPaBHEHUN XUMUYECKUX PEAKIIMI, U3rOTaBIMBATh MOIEIU



MOJIEKYJl OpraHMYeCKUX BEHIECTB [JJs WUIIOCTPAlUU WX XHUMHUYECKOro U
IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAIC)KHOCTh HW3YYEHHBIX
OpPraHUYECKUX BEIECTB [0 UX COCTaBY M CTPOCHUIO K ONPEACTEHHOMY KJIacCy/TpyTine
COeIMHEHHI  (YIJI€BOAOPOIbI, KHUCIOPOJ M  a30TCOAEpP)KAIUME COEIUHEHUS,
BBICOKOMOJICKYJISIPHBIE COCJMHEHMS), JaBaTh MM Ha3BaHUS 1O CHUCTEMAaTHUYECKOU
Homenkinarype (IUPAC), a Taixke NMPUBOIUTH TpUBHAJIbHBIE HA3BaHUS OTIEIbHBIX
OpPraHUYECKUX BEIIECTB (ITHIICH, MPOIMUJICH, alleTHIICH, STUJICHIJIUKOIb, TIIUIEPHH,
¢deHon, dopManbaerui, aneTanbIeru]l, MypaBbUHas KHUCJIOTa, YKCyCHas KHCIIOTa,
OJIEMHOBasl KHUCJIOTa, CTEApUHOBAas KHUCJIOTa, TJIOKO3a, (pykTo3a, Kpaxma,
LEJUII0JI03a, TJIUIIHH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACNATh BHJBl XUMHYECKOW CBSI3U B
OpPTraHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOPMHPOBAHHOCTh YMEHHSI TPUMEHSATh TOJOXKCHHUS TEOPUU CTPOCHUS
opranudeckux BemiecTB A. M. bytiepoBa st 00ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NUYECKUE U
XUMUYECKHE CBOWCTBA  THUIWYHBIX  MPEACTABUTENCH  Pa3IUYHBIX  KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STUJICH, MPOIWJICH, alleTuiIeH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 6eH305, METaHOJ, dTaHOJ, ATHJICHIJIUKOJb, TIHIEpUH, (HEeHOM,
aleTanbAeTU]l, MypaBbUHAs M YKCYCHasl KHCJIOTBI, TJIOKO3a, Kpaxmall, HEeJUII0I03a,
aMUHOYKCYCHAasl KHCIIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIYy HUMHU
YpaBHEHUSMH COOTBETCTBYIOIIMX XHUMHUYCCKHX PpEAKIMHd C HCIOJIb30BaHUEM
CTPYKTYPHBIX (HhOpMYJT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEpPHU30BaTh HMCTOYHUKU YTIIEBOJOPOTHOTO
ChIpbs (He(Th, MPUPOAHBIN Ta3, Yrojib), CIIOCOOBI UX MEPEPAOOTKU U MPAKTUUECKOE
MIPUMEHEHUE TPOYKTOB NEPEepadOTKH;

c(OPMHUPOBAHHOCTh YMEHHH TPOBOJAWTH BBIYUCICHUS 10 XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOIYKTa
PEaKIMK 10 U3BECTHBIM Macce, 00hEMY, KOJIUYECTBY OJHOTO U3 MCXOJIHBIX BEIIECTB
WM MIPOAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHUM BJIaJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOJIax
HAyYHOTO MTO3HAHMUS, UCIIOIb3YEMBIX B XUMHUH MTPH U3YUCHUH BEIICCTB U XUMHUYECCKUX
saBJIeHUM (HaOII0IeHNEe, N3MEPEHUE, DKCIIEPUMEHT, MOJICTTUPOBAHNE), UCTIOIb30BaTh
CUCTEMHBIC XUMHUYECKUE 3HAHUS JJISI TIPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMH U WX MIPUMCHCHHEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAATh MpaBWiia MOJb30BAHUS XUMHUYECKON
NoCcy/Iol M Ja0OpaTOpPHBIM O0OpPYJOBAaHMEM, a TaKXKe MpaBuja OOpalieHus C
BEIIECTBAMU B COOTBETCTBUHM C HWHCTPYKIMSIMHU TO BBITIOJHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIBITOB;



C()OPMUPOBAHHOCTb YMEHUN IUIAHUPOBAThb M  BBIIOJHATH XUMHYECKHUN
AKCIIEPUMEHT (TPEBpAIICHNs OPraHUYECKUX BEIIECTB IIPU HAarpeBaHUU, MOIYYEHHE
ATUJIEHA U U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLMU OPraHMYECKUX BEIIECTB,
AeHatypanus OeTKOB MPH HArPEBAaHUU, I[BETHBIC PEaKLMU OEIKOB) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKH 0€30MaCHOCTH MpHU 00pallleHnH ¢ BEIIECTBAMU U J1a00paTOPHBIM
000pyI0BaHUEM, MPEACTABIATh PE3YJIbTaThl XMMUUYECKOTO IKCIEPUMEHTa B (opMe
3aMHCH YPaBHEHUN COOTBETCTBYIOUINX peakLUii U OPMYIUPOBATH BEIBO/IBI HA OCHOBE
ATUX PE3yJIbTaTOB;

chOPMUPOBAHHOCTh ~YMEHHUH KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMaIIMIO, TONYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOMU
uHopmanmu, aTEepHET U ApyTrux);

cOPMUPOBAHHOCTh ~ YMEHUH  COOJMIOJaTh ~ HOpaBWiIa  SKOJIOTMYECKU
11eJ1ecCO00Pa3HOTO MOBEACHUS B OBITY M TPYJAOBOU ACSITEILHOCTH B IENSIX COXPAHEHUS
CBOETO 3JIOPOBbS M OKpPYKAIOMIEW NPUPOIHON Cpelbl, OCO3HABaTh OIMACHOCTD
BO3/ICICTBHSI HA JKUBbIE OPIraHU3MBbI OIIPEIEIEHHBIX OPrAHUYECKUX BELIECTB, TOHUMAs
cmbicn mnokazatens I[IJIK, moscHATP Ha npuMepax CIOCOObl YMEHbBIIEHUS U
IpEeIOTBPALCHHS UX BPEIHOTO BO3/IECHCTBUS HA OPTaHU3M YEJIOBEKa;

Ui OOYYaromMXCsl C OTPAaHMYEHHBIMH BO3MOXHOCTSMHU 3/I0POBbS: YMEHHE
OPUMEHSTh 3HaHWS OO0 OCHOBHBIX JOCTYNHBIX METOAAaX IO3HAHHs BEIIECTB U
XUMHUYECKUX SIBJICHUM;

IUIS CJETIBIX U CJIA0OBUIALINX 00YUYaOIIUXCsl: YMEHUE UCII0JIb30BATh Pelibe(hHO-
TOYEUYHYI0 cucTteMy o0o3HaueHui JI. bpaiins g 3anucu XuMu4ecKux GopMyiL.

11 KIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OO011as 1 HeOpraHU4ecKasi XUuMHUsH»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUH: O  XUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XUMHU B MIO3HAHUU SIBJICHUW PUPO/IbI, B
GbOpMUPOBAHUU MBIIUICHUST U KYJbTYpPbl JIMYHOCTH, €€ (PyHKIIMOHAIHHOU
IPaAaMOTHOCTH, HEOOXOJMMOM JJIsi PEIICHUS MPaKTHYECKUX 3aJlad M DKOJIOTHYECKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 370pPOBBIO U IPUPOJTHON Cpeie;

BJIQJICHUE CHCTEMOU XAMHAYECKUX 3HAHUU, KOTOpast BKJIFOUAET:
OCHOBOTIOJIAralomue MOHATHS (XUMUYECKH 3JIEMEHT, aToMm, H30Tom, S-, p-, O-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYyJia, MOJIb, MOJISPHBIH O00BEM,
BAJICHTHOCTbh, JJIEKTPOOTPHUILIATEIIBHOCTh, CTENECHb OKHUCJIECHHS, XUMHUYECKas CBS3b
(KoBajieHTHasl, MOHHAs, METaJUIMYEeCKasi, BOJOPOJIHAS), KPUCTAIJINUECKAs PEIIETKa,
TAMBl ~ XUMHYECKMX  PEaKUH, PacTBOp,  IJIEKTPOJUTHI,  HEIJIECKTPOJIUTHI,
AJIEKTPOJIMTUYECKAs  JAUCCOLMAIMSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM PpEeaKkIiuh, XUMHUYECKOE PAaBHOBECHUE), TEOPUU W 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON AUCCOIMAIMA, Tepruoandyeckuil 3akoH [l. 1. MeHnaeneeBa, 3aKkoH
COXpPaHEHUs] MAcCChl BEIIECTB, 3aKOH COXPAHCHWS W MPEBPAIICHHUS SHEPTUU MPU



XUMUYECKUX  PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM  SI3bIK  XHMHH,
MUPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIME B OCHOBE ITIOHMMAHHUS MPUYUHHOCTU H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOrMYECKUE CBEIACHUS O CBOMCTBax,
COCTaBe, MOJIYyYEHUU U OE€30MaCHOM HCIOJIb30BAaHUM BAXKHEUIIUX HEOPTraHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEIILHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh YMEHUHN BBISBIATH XapaKTEpHbIE MPHU3HAKH TOHATHMH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS IIPU
ONMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpPMHUPOBAHHOCTh yMEHHUH MCIOJb30BaTh XHMHYECKYI) CHUMBOJIHKY IS
cocTtaBiieHUs  (GOopMyNn  BEHIECTB M  YPaBHEHMHA  XUMHUYECKHX  PEaKIIHi,
cucrematudeckyro HoMeHknIaTypy (IUPAC) u TpuBumaigbHble Ha3BaHHUS OTIEIBbHBIX
HEOPraHWYECKUX BeIIeCTB (yrapHblii ra3, yrJIeKUCIbIN T'a3, aMMHAK, raiéHasi H3BeCTbh,
HeramiéHas U3BeCTh, MUThEBAs Co/ia, MUPUT U IPYTHUE);

c(hOpPMUPOBAHHOCTh YMEHUU OMNPENENATh BAaJEHTHOCTh U CTENECHb OKHUCIICHUS
XUMHYECKUX JIEMEHTOB B COEIMHEHUSX PA3IMYHOrO COCTABA, BUJ XUMUYECKON CBS3U
(koBajieHTHAsi, WOHHAs, METAUIMYECKas, BOJOPOAHAs) B COCAMHECHHSX, THII
KPUCTAINIMYECKON PpEIIETKA KOHKPETHOrO BellecTBa (aTOMHas, MOJIEKYJISIpHas,
HMOHHAasl, METaJUTMYECKasi), XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
COCIMHCHMI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIIUBATH MPUHAJIIICKHOCTh HEOPTaHUYECKHUX
BEIIECTB 0 HUX COCTaBY K OMpPEAENIEHHOMY KJIACCy/TpyIIe COEIUHEHMH (IPOCThIe
BEILIECTBA — METaUIbl U HEMETaJUIbl, OKCUJbI, OCHOBAHUSI, KUCJIOTHI, aM(pOTEPHBIC
TUIPOKCHUIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHUHN PaCKpPBIBaTh CMBICI Nepuoauyeckoro 3akona J1. 1.
MenneneeBa U JIEMOHCTPUPOBATH €T0 CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO U
POTHOCTHYECKYIO (PYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh AJIEKTPOHHOE CTPOEHHUE aTOMOB
XUMHAYECKUX 3yeMeHTOB 1-4 mepuonoB Ilepumonnueckoil cUCTEMBI XHMHYECKHX
anemeHToB JI. M. MeHnaeneeBa, HUCHONB3ysAd MOHATHA «S-, P-, O-3JIEKTpOHHBIC
opOuTanm», «IHEPreTUYECKUe YpPOBHM», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XUMHUYECKHUX DBJEMEHTOB M HMX COEAMHEHUW MO MepuojaM M TpyIIaMm
[Teprnoanueckon cucTemMbl XuMruueckux 3yeMeHToB . Y. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh (OMUCHIBATh) OOIINE XUMUUECKHE
CBOWCTBA HEOPraHMYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB, MOATBEPXKIATh
CYIIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKIYy HEOPraHWYECKUMHU BEIIECTBAMHU C
MOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHIA;

c(hOpPMHUPOBAHHOCTh YMEHHUS KJIACCUPUIUPOBATH XUMHUYECKHE PEAKIIMU 10
pa3IMUHBIM TpPU3HAKaM (YHUCIIYy U COCTaBy pEarupyroliux BeEIIECTB, TEIJIOBOMY
abdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHCICHUS DJIEMEHTOB, OO0paTUMOCTH
peaKkIuu, y4acTUIO KaTaau3aTopa);



c(OpPMUPOBAHHOCTb YMEHUI COCTABIISATh YPAaBHEHUS PEAKIUI pAa3INYHBIX TUIIOB,
IIOJIHBIE M COKPALLEHHBIE YPaBHEHUS peakluii HOHHOTO 0OMEHa, yUUThIBasl yCJIOBUS,
IIPU KOTOPBIX 3TH PEAKIUU UAYT 10 KOHLA;

chOpPMUPOBAHHOCTh ~ YMEHHIl  MPOBOAUTH  pEAKLUH, TMOATBEPKAAIOIINE
KAUeCTBEHHBI COCTAaB PA3JIMYHBIX HEOPraHWYECKUX BELIECTB, pAaCIO3HABATh
ONBITHBIM ITyTEM HMOHBI, IIPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX
BEIIECTB;

chOpPMUPOBAHHOCTh ~ YMEHHUW  pacCKphIBaThb  CYIIHOCTh  OKHUCIHUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIMI MOCPEACTBOM COCTaBJICHMS JIJIEKTPOHHOTO OanaHca
ITUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOU
peakiuu OT Pa3InyHbIX (PAKTOPOB; XapaKTep CMEIIEHUS! XUMUYECKOIO PaBHOBECHS B
3aBUCUMOCTH OT BHEIIHEro Bo3aencTus (npunuui Jle Hlatense);

c()OPMUPOBAHHOCTh YMEHUN  XapaKTEPU30BaTh XUMHYECKHE IIPOLECCHI,
JIeXKallke B OCHOBE IMPOMBIIIJIEHHOTO MTOYYEHUS CEPHON KHUCIIOTHI, AaMMHUAKa, a TAKXKE
cOPMUPOBAHHOCTh ~ MpEACTaBICHUM 00 OOMMX HaydyHbIX NPUHLUIAX U
HKOJIOTMUYECKUX MPOoOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUW MPOBOAHWTH BBIYHMCIECHHUS C HCIHOJIb30BaHUEM
MOHSATHUSL «MACCOBAasl IOJISI BEIIECTBA B PACTBOPE», 0ObEMHBIX OTHOIIECHUI Ta30B MpU
XUMHUYECKUX PEAKIMIX, MacChl BeEIleCTBA WIM 00bEMAa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WIM OOBEMY OJHOTO M3 YYacTBYIOIIMX B pEaKLUU
BELIECTB, TEIUIOBOTO 3(¢eKTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BELIECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOJATh TMpaBWiIa MOJb30BAHUS XUMHUYECKOU
nocyno u jabopaTOpHbIM 00OpYIOBaHHMEM, a TaKXe IMpaBujia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C HHCTPYKLUMSIMM IO BBIMOJHEHHUIO J1TAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUW IUIAHUPOBaTh UM  BBIIOJHATH XUMUYECKUN
DKCIIEPUMEHT (Pa3j0KEHHE IEPOKCHUIA BOAOPOJA B IPUCYTCTBUU KaTaINW3aTOpa,
ONpENEIEHUE CPEABI PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHIAUKATOPA,
BIIMSIHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM peaKiu, peakIiii HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMH Ha cyib(dar-, KapOOHAT- U XJIOPUA-AHHOHBI, Ha
KaTHOH aMMOHMS, PEIIEHHE SKCIEPUMEHTAbHBIX 3a/ady mo TemaM «MeTtamibl» U
«Hemeramnbl») B COOTBETCTBHH C IIPaBUIIaAMHU TEXHUKH O€30MIaCHOCTH MPHU 0OpaIlieHnu
C BeUleCcTBaMH M JIaDOpaTOpPHBIM O00OPYIOBaHHMEM, IMPEACTABIATh pPE3YIbTaThl
XUMHUYECKOTO SKCIIEPUMEHTA B (DOpMeE 3aMKCcH ypaBHEHU COOTBETCTBYIOIINUX PEAKIIMMA
1 (GOpMYIMPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh yYMEHUN KPUTUYECKH aAHAJU3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TOMYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOMU
KOMMYHUKaIH, IHTEpHET U ApyTHX);



c(OpPMHUPOBAHHOCTb yMEHUI co0r01aTh paBuia  JKOJOTUYECKU
1I€JIECO00PA3HOTrO MOBEACHUS B OBITY U TPYAOBOM AESITEIBHOCTU B LENSIX COXPAHEHUS
CBOErO 3J0pOBbs U OKpYXKArolleld NPHUPOJHON Cpelbl, OCO3HABaTh OIACHOCTH
BO3JCUCTBHSI HA JKMBBIE OPTraHU3MBbl OIPEACIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazarens [1JIK, mosicHsITh Ha mpuMepax crocoObl YMEHbBIIIEHUS U PEAOTBPAICHUS
UX BPEIHOTO BO3JICHCTBHS HA OPTaHNU3M YEJIOBEKA,

UIg 00yYaroIMXCsl C OrpaHMYEHHBIMA BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
NPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAAaX IO3HAHHs BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CHETIBIX W CIA0OBHUIASIIMX OOYyYaroUIuXCsi: YMEHUE HCIOJb30BaTh peibedHO-
TOYEUHYIO cucTeMy o0o3HaueHu JI. bpaiins Ay 3anucu XumMmudeckux GopMyiL.



TemaTnueckoe MIIAHKPOBAHME

10 kaace
i | Pastea e mporpaan | N0 | vt nociram | ofpasosaseaiie pecypen
1 [Mpeamer opranuyeckoit | 3 OpraHu30BBIBaTh UHMBUAYAIBHYIO https://academy-
XUMUH. Teopus y4eOHYIO IeSITeNbHOCTD content.myschool.edu.ru/
CTPOEHHMSI OPraHMYECKUX OpraHu30BBIBaTh TPYNIIOBBIE (HOPMBI lesson/a9f3d191-5ele-
coemuHeHuit A, M. yueOHOIl NesITeIbHOCTH 4e24-ac02-efb16fa49f6a
Byrneposa Pa3BuBath y IIKOJIBHUKOB https://academy-
M03HABATENbHYIO aKTUBHOCTb, content.myschool.edu.ru/
CaMOCTOSATENbHOCTh, HHUI[HATUBY, lesson/c935a58c-ab0e-
TBOPYECKHE CIIOCOOHOCTH 4c59-9dcf-20517ae4b52e
MonenupoBath Ha ypoKe CHTYalUH s
BEIOOpA ITOCTYIKA YIEHUKOM (TEKCTHI,
nHporpaduka, BUALO U Ip.)
2 YrieBoopo b 13 YcraHaBIMBaTh JOBEPUTEIIBHBIE https://academy-
OTHOIIICHUS MEXKIY YIUTEIEM U content.myschool.edu.ru/
YYAIIUMHUCSI, CIOCOOCTBYOIINX lesson/726ee099-e1a9-
MO3UTHBHOMY BOCIIPUSITHIO A€THMH 410f-b8be-b4ch589aeadl
TpeOOBaHUH U MPOCHO yUUTEIS
[puBnekaTh BHUMaHHE YYCHHUKOB K
LEHHOCTHOMY acIleKTy H3y4aeMBbIX Ha
YpOKE BJIEHUH, IOHATHH, IPUEMOB
[puBnekaTb BHUMaHHE YYCHUKOB K
o0cyxmaeMol Ha ypoke HHPOpMAIIHH,
aKTUBH3UPOBATH MI03HABATEIIHHYIO
JeATENEHOCTh MIKOJIbHUKOB

3 Kucnopoaconepxamue | 13 [puBnekaTh BHUMaHHE YIEHHKOB K https://academy-
OpraHUYecKue o0Cysx1aeMoi Ha ypoke HHDOPMAITUH, content.myschool.edu.ru/
COEIMHEHUS AKTHBU3UPOBATh [MO3HABATEIBHYIO lesson/5439¢18b-7440-

JIeATENIHOCTD IKOJIbHUKOB 4b6f-bf84-c04fad71694f
OpraHu30BBIBATH JJIS [IKOJIHHUKOB

CHTYyaIllH CaMOOIICHKH (KaK y4eOHBIX

JIOCTIDKEHUN OTMETKaMU, TaK U

MOpAJIbHBIX, HDABCTBEHHBIX,

IPaXKIAHCKHUX MOCTYIIKOB)

4 Asotcoaepikaiue 3 [puBiekaTh BHUMaHHE YIEHHKOB K https://academy-
OpraHuvecKue o0cyxaaemMoit Ha ypoke HH(DOpMAIUH, content.myschool.edu.ru/
COCTUHCHUS AKTUBH3UPOBATH MTO3HABATEIFHYIO lesson/5439c¢18b-7440-

JIESATENBLHOCTD IKOJIBHUKOB 4b6f-bf84-c04fad71694f
OpraHu30BBIBATH IS [IIKOJTBHUKOB

CHTYyaIllH CaMOOIICHKH (KaK yIeOHBIX

JIOCTIDKEHUN OTMETKaMU, TaK U

MOpAJBHBIX, HDABCTBEHHBIX,

Ipa)XJaHCKHUX MOCTYIIKOB)

5 BBICOKOMOJIEKYISPHBIC [puBnekaTh BHUMaHUE YYCHHKOB K https://academy-
COEIMHEHUS 00Cy’x1aeMoi Ha ypoke HH(OPMAIIUH, content.myschool.edu.ru/

aKTUBHU3MPOBATh II03HABATEIbHYIO
JESATEIIBHOCTD IIKOJIBHUKOB
OpraHu3oBbIBaTh 7151 HIKOJbHUKOB
CHUTYaI[! CAMOOIIEHKH (KaK y4eOHBIX
JOCTH>KEHUH OTMETKaMHU, TaK U
MOPAJIbHBIX, HDABCTBEHHbIX,
Ipa)XJIaHCKHUX TOCTYIIKOB)

lesson/5439c¢18b-7440-
4b6f-bf84-c04fa4d71694f

OBLIEE KOJIUYECTBO YACOB 11O MTPOI'PAMME - 34




11 kaacce

JlesATeJbHOCTD Y4YHTEJIs ¢

Ne Pa3znen u Tema KoanyecTo .. o SJexTpoHHble (IH(POBLIe) 00pa3oBaTeIbLHbIE
n/n TporpamMMsI 4acoB yu€rom paGoueii nporpamme1 pecypcsl
BOCIIUTAHHUSA
1 | Teoperuyeckue | 13 Peanu3oBbiBaTh https://academy-
OCHOBBI XUMHHU BOCITUTATEIIbHBIE content.myschool.edu.ru/lesson/20b1df2e-

BO3MOKHOCTH B 6ced-435b-b6dc-5155d30a45fa
Pa3IMYIHBIX BUAX https://academy-
JeATeIbHOCTH yyamuxest | content.myschool.edu.ru/lesson/e7d48881-
co cioBecHo# (3HakoBoi) | 055d-49da-a49c-7375c¢3d033e9
OCHOBOM: CHCTeMAaTH3alIN
y4eOHOro MaTepuaa
Muunuuposats u
MOJIICPKUBATH
HCCIIeI0BATEIbCKYIO
JIeSTEIbHOCTh YYAaIlIUXCs B
paMKax peanu3anuu
WHUBHIYAIbHBIX U
IPYIIIOBBIX
HCCIICI0OBATEIbCKIX
MIPOCKTOB

2 | Heoprannueckas | 17 NHuIMupoBath u https://academy-

XUMHUS MO/IICPXKUBATH content.myschool.edu.ru/lesson/a0d5bd16-

HCCIICI0BATEIBCKYIO 683e-4ale-8073-70c604e9c862
JIeITeNIbHOCTD yuariuxcs B | https://academy-
paMKax peanu3annu content.myschool.edu.ru/lesson/e7ff8162-
WHUBHIYAIbHBIX U 0d4d-40f8-b9f7-422c¢3e710750
TPYIHOBBIX
HCCIIeJ0BATEIbCKUX
MPOEKTOB

3 | Xumus uxm3ep | 4 Wuunuuposats U https://academy-
MO/IICPXKUBATH content.myschool.edu.ru/lesson/a0d5bd16-
HCCIIEI0BATEIBCKYIO 683e-4ale-8073-70c604e9c862

JIEATENBHOCTD Y4allluXcsl B
paMKax peanusanyuu
WHAWBUAYAIBHBIX U
TPYTIIOBBIX
UCCIIE0BATENbCKUX
IPOEKTOB

https://academy-
content.myschool.edu.ru/lesson/e7ff8162-

0d4d-40f8-b9f7-422c3e710750
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