


MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma yuyebHOro mnpeaMera «XHUMHUS» Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHHMsl COCTaBlieHa Ha OCHOBE TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHON MPOTrpaMMBl CPETHEro oO0IIero oOpa3oBaHus, mpenacTaBieHHbIX B PI'OC
COO, a Tak *e B COOTBETCTBHM C (enepalbHON 00pa30BaTENbHONW MPOrpaMMOIl CpelIHero
obmero o6OpaszoBanus ([Ipukas MunucrepcTBa mnpocBemeHus: Poccuiickoit denepanuu oT
23.11.2022 Ne 1014) u ¢ ocHoBHOI 0Opa3oBarenbHOl nporpammoir COO MKOVY «KiroueBckast
COLI um. A .I1. buprokoBay.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMU S
Xumudeckoe 0o0pa3oBaHHE, IIOJy4aeMOE€ BBITYCKHMKaMH  0011eo0pa3oBaTebHON

OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo MX 00pa3zoBaHHOCTH. OHO  CIYXKUT
3aBepILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MNPHUCYILUX LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHUs. OTU LIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MHPOBO33PEHHUS U OOLIEH KYIbTYpbl
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npuUpoaHoll cpene. Peannsyercs xumMudyeckoe oopazoBaHue 00Y4arOLIMXCs HA YPOBHE CPEIHEro
o0rmiero oOpa3oBaHMs CpeACTBaMHU Y4EOHOIO IMpeaMeTa «XUMHs», COJEpKaHUe U MOCTPOEHHE
KOTOPOTO ONpEZENCHBl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHUMHH, &
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe C y4ETOM OOIIMX
Hesell ¥ NPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyr0 pojib B COBPEMEHHOMU
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTepHalibHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE LEJIOCTHOIO MPEACTaBIECHUS
00 OKpyXaroleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTopoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE NOHMMAaHUs BEIIECTBEHHOI'O0 COCTaBA OKPYXKAIOLIEro MHUPA, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHo B3aMMOJECHCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTaua
HEOTHEMJIEMOI YacTbi0 MUPOBOM KYJIbTYpbl, HEOOXOAWMBIM YCJIOBHEM YCHEIIHOTO TpyAa U
KHU3HU KaXJI0ro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha pelleHue II00albHBIX MPOOJeM YCTOWYMBOTO pPa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJOTHYECKON OE€30MacHOCTH U
OXpaHBbI 3J0POBbS.

B coorBercTBMM ¢ 0OOUIMMM LETSIMM M MPUHLMIAMH CpeIHEro oOIiero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
IPOI0JDKEHNs 00pa30BaHMs B Pa3IMYHBIX 00JIACTIX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnstomuMu  npeaMmera «XHUMUS» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
XUMHA» U «OO011ast 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0a30BOM HAYKU: CUCTEMa 3HAHUI 0 HEOPraHMYECKOW XMMHUU (C BKIIOUEHUEM
3HaHUHM U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMbI 3HAHUN
OpU M3Y4YEHUHU MpeaMeTa o0ecledrBaeT BO3MOXKHOCTh PAaCCMOTPEHHMsS] BCEro MHOrooOpasus
BEILIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMMH.



CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01ias 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OTpENICAEHHBIX TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMHH BeIIECTBa
paccMaTpUBaIOTCS Ha yYpOBHE KJIACCHUECKOW TEOPHUH CTPOCHUSI OPTaHMYECKHUX COCTUHCHUMH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYeckol XUMHU IMOJTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIINEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOWCTB BEILLIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMus» 0a3z0BOro ypOBHS paccMaTpUBAETCS
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEHIECTBAX M XMMHYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYJarOIIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATh
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUM 3TOro 3akoHa — OT o0oOmiaromeit 1o
OOBSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHUH, a TAaK)Ke 0 XUMUYECKUX PEAKIHIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jononHsAercs B Kypcax 10 wum 11 kiaccoB »rneMeHTaMu COJEpX aHUs, HNMEIOIUMHU
KYJIbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEeSITeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIHMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUN, pelieHus
MHTEJUIEKTYaJIbHBIX U SKCIEPUMEHTAIBHBIX MCCIIEI0BATENbCKUX 3a/a4y.B 1menoMm copepkaHue
yueOHOoro mpeamMera «XUMHs» TaHHOTO YPOBHS M3y4eHUS] OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y
00yJaronMxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TUHCTBO HEOPTAHUYECKOTO U OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, MIO3HABAEMOCTh MPUPOHBIX SIBICHUI MyTEM dKCIIEPUMEHTA
U pElIeHUsS MPOTHBOPEUYUN MEXKIy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpoOsieM, a Takxke mpodiieM cOepeskeHus
SHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUS HOBBIX TEXHOJIOTHI H MaTepHasIoOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MNPUHATBIE MPOrpPaMMON IO XMMHHU MOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUs
mpeaMeTa TpelycMaTpuBaoT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX ACHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTH: PEUICHUS MPoOJIeM, MOMCKa, aHAIIn3a 1
o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCICA0BATCILCKOM JCITSAHOCTH, 3aHIMAIOIICH BaXKHOE MECTO B II03HAHUU XUMHUHU.

B npakTuke npernogaBaHus XUMHUM Kak HA YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHus, Tak U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TMPH  ONPEACICHHH  COJEPKATeIbHON
XapaKTePUCTUKU LeJed HM3y4eHHs] MpeaMeTa HarpaBiICHUEM NEPBOCTENEHHON 3HAYUMOCTH
TPaIULIMOHHO TpHu3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW HAyKu Kak o0yactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHMUYECKOW NEATEIIbHOCTH YeJIOBeKa M KaK OJHOTO W3



KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW TMOIXO0d K
OTIPE/ICIICHUIO 1EJIeH U3YUCHHUS MIPEAMETa SBIISCTCS BIIOJTHE OMPABIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJIIMH HM3y4YeHHS TpeaMeTa «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH COCTaBIsIOLIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOH JIeXKAT KIIIOUEBLIC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHUYECKHX peaklnii, HeOOXOIUMBIX IS MIPHOOPETEHUSI YMEHHUI OpPUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBICHUI, HIMEIOIIUX MECTO B MPUPOE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

e pa3BUTHEC YMCHHA M CIOCOOOB [IEATEIBHOCTH, CBS3aHHBIX C HAONIOJACHHEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM MpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa 1elei U 3a/1ay U3yueHus mpeaMera B
porpaMMe 1Mo XMMHUHM YTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMH MPHOPUTETAMU
B CHCTeMe cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi oOOydeHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKA OOIIe00pa30BaTeNbHON  OpraHU3aIlH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN W MPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBM3M Cc 5TUM TpU U3YYEHHUH TIpeaMeTa «XUMHUS» JOMUHHUPYIOIIee 3HAYCHHE
MIPHOOPETAIOT TaKUE TSN U 3a/1a49H, KaK:

ajmantanus OOYyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIICTOCS — MHPA,
GbopMHpOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaM00Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TPUHATHUIO TPAMOTHBIX pEIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHUe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
UMEIONNX YHUBEPCAIbHOE 3HAUYCHHUE JIUIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MOWCKa, aHaiW3a U 00paboTku WHGPOpMAIUU, HEOOXOMUMBIX [JIsl MPHOOPETEHUs OMbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMUH, a TAaKKe JJIS OLIEHKH C
MO3UIUI IKOJIOTHICCKOW 0€30MaCHOCTH XapaKTepa BIMSHHS BEIIECTB U XUMHUYECKHX MTPOIIECCOB
Ha OPTaHW3M YeJIOBEKa U IPUPOTHYIO CPEY;

pa3BUTHE MO3HABATENILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUH C KU3HCHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIC WH(OPMAITMOHHBIE
TEXHOJIOTHH JIJIS TIOMCKA M aHAJIN3a YIeOHOW W HAyYHO-TIOMYJIIPHOW WH()OPMAIIMA XUMHUIECKOTO
COJIePKaAHUS;

dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIOIINXCS aCCOIMATHBHOTO U JIOTHYECKOTO MBITILICHUS,
HaOIOATEIPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEACHUH XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydYalOmUXCs YyOSKIEHHOCTH B TYMaHHUCTHYECKON HaNpaBIEHHOCTU
XUMUHM, €€ BaXHOW pOMM B  pEHIEHHHd TH00alNbHBIX  MPOOIEM  palloOHaIBHOTO



MPUPOIONIONIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXpPaHEHUs MPHUPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEpPEeKHOTO OTHOIIECHUS K TMPUPOJE U CBOEMY
37I0POBBIO, & TAK)KE MPUOOPETEHUSI OIbITA UCIIOIB30BAHUS MMOTYYEHHBIX 3HAHUW IS TIPUHSATHUS
IPaMOTHBIX PEHICHUN B CUTYalUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJIICHUSMHU.

B y4yeOHOoM mutane cpeanero oOmiero oOpa3oBaHus mpeaMeT «Xumus» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECcTeCTBEeHHO-HAYyUHbIE TPEIMETBI».

Mecto B yueoHOM miiaHe:OO1ee 4UCIO 4acoB, OTBEAEHHBIX JUIS U3YYEHHUs XHMMHUH, Ha
0a30BOM ypOBHE CpeIHero oolIiero odpazoBanusi, coctapiser 68 yacos: B 10 kmacce — 34 daca
(1 gac B Hepeno), B 11 knacce — 34 yaca (1 yac B Heneno).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHnveckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYECHHUU
HOBBIX BEILIECTB U MaTepHasIoB. Teopust CTpOeHUs1 OpraHnyeckux coeanHeHuil A. M. bytiieposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpPyKTypHbIE (OPMYJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAMHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  kiIaccuUKAMM  OpPraHUYecKHMX  BemecTB.  HomeHkmarypa
OpraHMYECKHUX COEIWHEHUN (cucreMarudeckas) M TpPUBHAIBHBIE HA3BAaHUS BAKHEHIINX
IIPEACTABUTENEH KIACCOB OPTaHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHHE C
oOpa3liaMu OpraHUYecKUX BEIIECTB M MaTepualaMH Ha WX OCHOBE, MOJICIHPOBAHUE MOJEKYI
OpTaHMYECKUX BEIIECTB, HaONIOJICHHEe U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IPEBPALEHUIO OPTaHUYECKUX BEILIECTB MPU HarpeBaHUH (IJIaBJlIeHNE, OOYIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYEeCKMM psa. MeTaH m 3TaH — mpocTeumme
MPEJICTABUTENIN aJKaHOB: (U3MYECKME U XHMHUYECKHE CBOMCTBa (peakluu 3aMelieHus |
TOpEeHUs ), HaXOXKACHUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH psAll. DTWIEH U MPONWIEH — MPOCTEHUIINe
MPEJICTAaBUTENIN AJKEHOB: (M3MUECKHe M XUMHYECKHE CBOWCTBAa (peakiu THAPUPOBAHUS,
rajioreHupoOBaHus, TUIpaTallii, OKUCICHHS U MOJIMMEPHU3ALIUN ), IOJIyU€HHE U IPUMEHEHHE.

Ankanuensl: Oyramumen-1,3 u meTmiOyraawen-1,3: CTpoeHHe, BaXKHEHUITHE XUMHYCCKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTMYECKUH psia. AlETuieH —
IPOCTEUIINNA MPEeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XMMUYECKHE CBOIMCTBA
(peakuuu THIPUPOBAHUS, TAJIOT€HUPOBAHMYS, TUAPATALIMH, TOPEHHUSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (HU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE M NpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOAOPOJaMH,
MIPUHAJICKAUMH K pa3JInYHbIM KJlaccaMm.



[TpupoaHble UCTOYHUKH YTaeBOAOpoAoB. [IpuponHblii Ta3 ¥ MONMyTHbIE HE(PTAHBIE ra3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHka, KpEeKUHT
(TepMUYECKHiA, KaTaTUTHYECKHii), muponu3. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEeHHBII yroiib ¥ NPOYKThI €ro nepepadboTKy.

OKclepUMEHTAIbHbIE METO/Ibl M3YUYEHHUs BELIECTB M UX IPEBPALICHUNA: 03HAKOMIIEHHUE C
o0pa3iaMu IIacTMacc, KaydyKoB U pe3uHbl, Kojutekunu «HepTs» u «YToap», MoxenupoBaHue
MOJIEKYJ YTJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE NPAKTHUYECKOW PaOOTHI:
HOJIy4EeHHUE 3TUIIEHA U N3YYEHHUE €r0 CBOMCTB.

Pacuérnble 3a1aun.

Bbruucienuss mo ypaBHEHHIO XWUMHYECKOM peakuuu (Maccel, 00bEMa, KOJIMYecTBa
MCXOJHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN IPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeinHeHust

[IpenenpHBIE OMHOATOMHBIE CHUPTHL. METaHON W AITAHON: CTPOCHHE, (U3NYECKHE U
XUMHYECKHE CBOMCTBA (pEakuWW C aKTUBHBIMH METAJUIaMH, TaJOT€HOBOJOPOIAMHU, TOPEHHUE),
npuMeHeHrue. Bogopoiueie cBsI3u MeXAy MOJIEKYyJIaMi COUpTOB. JlelicTBUe MeTaHoa U 9TaHOJIa
Ha OpPTraHU3M YeJIOBEKa.

MHOroaToOMHBIE CHHPTHL. OTHJICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHe U
XMMHYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MICTOYHBIMHI METAJJIaMU, Ka4eCTBEHHASI pEaKIIHsl Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBue Ha opraHu3Mm uesnoBeka. [IpumMeHeHHWe TiWIlepuHA U
STUIICHTIIUKOJSL.

®eHoN: CTpOCHHE MOJEKYJbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anpaerunpl U kemouwvl. DopManbAeruj, aneTalbIeTUa: CTpoeHHe, (usmueckne u
XUMHUYECKHE CBOWCTBA (pEaKIMM OKHUCIEHUS W BOCCTAaHOBIECHHS, KadeCTBEHHBIC PEaKIUH),
NIOJTy9YEeHUE U TPUMEHEHHE.

OMHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHue, pu3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIME A KJIacca KUCIIOT, PeaKIIus
sTepudukanmu), momydyeHHe U npumeHeHue. CTeapuHOBas U OJICMHOBAas KHUCJIOTBHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbIJJa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIlEE NEHCTBHUE.

CrnosxxHble 2GUpPHl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (UPOB.
Kupst. I'maponus xxupos. [Ipumenenue xupoB. bruonorudeckas poiib KUPOB.

YrieBonpl: cocTaB, KiaccuuKaIys yriieBoJoB (MOHO-, IU- U mojucaxapubl). [mroko3a —
IpOoCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (U3HUYECKHEe U XHMUYECKUE
cBoiicTBa (B3ammojeiicTBue ¢ ruapokcuaoM Menu(ll), okucieHme amMMHaYHBIM PAacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOXKEHHE TJIOKO3bl), HAaXOXJAEHUWE B MPUPOE,
npuMeHeHue, onosornueckas posb. orocunTe3. PpyKkTO3a KAaK M30MEP TITFOKO3HI.

Kpaxman u memmono3a Kak mpupoaHbie moiuMmepbl. CTpoeHue Kpaxmaia U IeJUTIONI03HI.
duznyecKkue 1 XUMUIECKIE CBONCTBA KpaxMana (THAPOIIN3, KaYeCTBEHHAS PEaKIUs C HOJIOM).

DKCTepUMEHTAIbHBIE METOAbl W3YYCHHsI BEIIECTB M WX MPEBpAIICHHIA: TPOBEACHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KAaYE€CTBEHHBIE
peaKIMi OJHOATOMHBIX CIUPTOB (OKUCIeHHe 3TaHona okcuaoM wmemu(ll)), MHOroaToMHBIX
crupToB (B3aumojielicTBre ThuuepuHa ¢ ruapokcuaoM menu(ll)), ampaerunoB (okucieHue
aMMHMa4YHBIM pacTBopoM okcuna cepebpa(l) u rumpoxkcugom wmenu(ll), B3aumoneiicTBue



KpaxMajga C HOJOM), TPOBEACHHUE MPAKTUUECKOW padOTHI: CBOWCTBA pPAcTBOpa YKCYCHOMH
KHCJIOTHI.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIHYECTBA
HCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa peaklUUu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJHBIX BEIECTB WU MPOIYKTOB PEAKIIUH).

A30TcojepIKalle OpraHnYeCKUe COeMHEHUS.

AMUHOKUCIOTHI Kak am¢oTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IinlKHA). buonorumdeckoe 3HaueHue
aMUHOKHCHOT. IlenTuaml.

benku kak mpupoaHbIE BBICOKOMOJEKYISIpHBbIE coeAuHeHus. llepBuyHas, BTOpUYHas U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONH3, ICHATYpalus,
KaueCTBEHHbBIE PEeaKIIMK Ha OETKH.

DKCIEepUMEHTAIbHBIE METO/bl M3YYCHHS BEIIECTB U WX IMPEBpAIICHUI: HAOIIO/eHUE U
ONHMCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OCJIKOB NpPH HArpeBaHWUU, LIBETHHIC
peakiuu OeIKOB.

BrbicokomoieKyJISIpHBIE COeINHEHHUS

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEeHb MOJMMEpU3AIuU, CPEAHsIss MoJieKysipHas macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHUN — IOJIMMEPU3ALIUS U OJUKOHIEHCALIUS.

OKCIEpUMEHTAIbHbIE METO/Abl M3YUYEHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMIIEHUE C
o0Opa3iamMu IpUPOAHBIX M UICKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXNpeaMeTHBIX CBA3EH NMpPU M3YYEHHHM OpraHnyeckord xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HMCIHOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MOHSITUH, SBIISIOIIMUXCS CHCTEMHBIMU TSI OTAEIBHBIX TPEJMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTeCTBeHHO-HAyUYHbIE TOHSATHS: SIBIICHWE, HAy4YHBIM (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccupuKalus, TMEePUOJUYHOCTh, HAOIIOJEHHE, H3MEpEeHUe,
HKCIIEPUMEHT, MOJCIIUPOBAHUE.

®dusnka: MaTepus, SHEPTUsI, Macca, aToOM, JIEKTPOH, MOJIEKYJa, SHEPTETUIECKUN YPOBEHb,
BEIIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, (PU3MUECKHE BEIUYMHBI U €IUHUIIBI
UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouocdepa, oOMeH BeIIeCTB B OpraHusme, (pOTOCHHTE3,
OMOJOTHYECKH aKTUBHBIE BellecTBa (OENIKU, YIIIeBOIbI, KHUPHI, (PepMEHTHI).

['eorpadusi: MuHEpasbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOMIAEMbIE, TOTUIUBO, PECYPCHI.

TexHOIOTHs: MUILIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUs, MOIOIIINE CPEJICTBA,
JIEKAPCTBEHHbIE U KOCMETUYECKHUE Mpenaparbl, MaTeprabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI XUMHH
XuMmudeckuii dmeMeHT. AToM. Smpo aroma, HW30TONBI. DJEKTpOHHAs 000JIOYKA.
DHepreTUyYecKre ypOoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, pP-, d- anemeHTh. OCOOCHHOCTH



pacrpeziefieHusi 3JEKTPOHOB M0 OpOUTANISIM B aTOMax AJIEMEHTOB IMEPBBIX YETBHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLKs aTOMOB.

Ilepnonnueckuii 3akoH u Ilepumommueckas cucrema XUMHUYECKUX 3yeMeHToB [JI. U
MenneneeBa. CBs3p nepuOaUYECKOro 3akoHa U Ilepmonnueckoil CHCTEMBI XUMHUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpeMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU IPOCTHIX U CI0XKHBIX BEIIECTB
10 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BeliecTBa. XUMHUYECKass CBs3b. BUIbl XUMUYECKOW CBs3W (KOBaJeHTHas
HEeNoJIsipHasl W TOJSpHAas, HMOHHAs, MeTajuinyeckas). MexaHu3mbl oOpa3oBaHHs KOBaJIEHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIA M TOHOPHO-aKIICTITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTB.
DneKTpooTpULATEIbHOCTh. CTeNEeHb OKUCIEHUS. IOHbI: KATHOHBI U aHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHMS. 3aKOH ITOCTOSHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTue o aucnepcHbIX cucTemMax. MIcTUHHBIE U KOJUIOMAHBIE pacTBOpbL. MaccoBas 10715
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknarypa HeopraHudeckux
BEUIECTB. ['eHeTHueckas CBSA3b HEOPTaHWYECKUX BEIIECTB, MPUHAMISKAIUX K Pa3IUYHBIM
KJIacCcaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX pPEaKIUil B HEOPraHUYeCcKOW u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHUS MACChI BEILECTB, 3aKOH COXPAaHEHUs U MPEBpaIlCHUs
SHEPTUU MIPU XUMHUYECKUX PEAKITHIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3IM4yHbIX (QakTopoB. OOpaTUMble peakLUu.
XnMuyeckoe paBHOBecHe. DakKTOpbI, BIUSIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpuaun Jlelllatense.

OnekrponauTnueckas aucconuanus. CuibHble M ciaadble 37eKTpoiauTsl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCIas, HEUTpabHas, IIeT0YHasl.

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIEpUMEHTAJILHBIE METO/Abl M3YYEHHUS BELIECTB M UX IPEBPAILEHUMN: JAEMOHCTpalus
tabmun «llepuoguyeckas cuctema xumuyeckux snemeHToB J[. M. MenpgeneeBay, u3ydeHue
MoJiele KPUCTAJUIMYECKHUX pelETOK, HaOJII0JAeHHEe U OINKCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MEepOKCHIAa BOJOpOJa B MPUCYTCTBUH KaTalu3aTopa,
OIPEEIIEHUE CPENbl PACTBOPOB BELIECTB C NMOMOIIbI YHUBEPCAIBHOIO MHIUKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpoBe/leHUE MPaKTHUeCKONl paboThl «BnusHue pa3nuyHbIX (aKTOpoB Ha
CKOPOCTh XUMUYECKOU PEAKII.

Pacuérnbie 3anaun.

Pacuérel o ypaBHEHUAM XUMHUYECKUX PEAKIINI, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacuéThl ¢ UCTIOIB30BAaHUEM MOHATHUS «MAacCOBas JOJISl BEIIECTBAY.

Heopranuveckasi xumust

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucteMe XHMHUYECKUX
sanementoB Jl. M. MenneneeBa U OCOOCHHOCTH CTpOeHHMS aToMOB. (Du3nyeckue CBOWCTBA
HEMETaJUIOB. AJUIOTPONHS HEMETAIOB (Ha IPUMEpPE KUCIopoa, cepbl, hochopa u yriepoaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCUI0B, KUCIOPOICOAEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHECHUN).

[IpruMeHeHne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.



Mertamnel. [lonoxenne metamioB B [lepuoandeckoil cucremMe XMMUYECKUX AJIEMEHTOB /l.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 00O0JIOUEK aTOMOB MeTamioB. Oomue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsiIl HANPSIKSHUN
METaJIJI0B.

XWMHYECKHUE CBOWMCTBA BAXKHEHUIIMX METAUIOB (HATPWH, KaJWi, KajbIlMHd, MAarHuw,
ATIOMUHHM, LIUHK, XPOM, JKEJ1€30, MEJIb) U UX COCIMHECHUM.

O61me cnocoObl MOMyYeHHsI METAJUIOB. [IpuMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCNEpUMEHTANIbHBIE METOJbl H3YYEHHUS BEIIECTB M WX MPEBpalICHUN: H3y4YCHHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», O0Opa3loB HEMETA/UIOB, PEIIEHHWE 3KCIIEPUMEHTAIbHBIX
3ama4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIMOHHBIX ¥ JIA0OPAaTOPHBIX  OIBITOB
(B3auMOJIeCTBHE THUAPOKCHIA ATIOMUHHS C PACTBOPAMH KHUCJIOT M IIEJIOYeH, KauyeCTBEHHBIE
peakIuy Ha KaTHOHBI METaJIOB).

PacuérHrble 3a1aumn.

Pacuérer maccel BemiecTBa wiM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacuYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIIMH, €CJIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponp xuMuu B 00ecnie4yeHN SKOJOTUYECKOM, SHEPTETUUECKOM U MUIEBON 0€30MacHOCTH,
pa3BuTUU MeAUIMHBL. [loHSATHE O Hay4YHBIX METOJax IMO3HAHUS BEIIECTB M XHUMHUYECKHUX
pEeaKIuu.

[IpencraBinenuss 00 OOMUX HAyYHBIX NPUHLHUIAX [POMBIILICHHOTO TMOJNYyYeHHUs
Ba)KHEHUIITNX BEIICCTB.

UenoBek B MuHpe BEHIECTB W MaTEPUAIOB: BAXHEHIIINE CTPOUTEIBHBIC MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPAacKd, CTEKJIO, KepaMuKa, MaTepuaibl IJs SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHE U MUHEpaJIbHbIC yI00pEHUS.

XuMHST U 3]I0POBBhE HYEJIOBEKA: MpPaBWJIa HUCIOJIb30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuia 6€30MacHOr0 MCIOIB30BaHMS TIPEMapaToB OBITOBOM XMMHUHU B TTIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzarust MeXIpeIMETHBIX CBS3€H MPH W3YYCHHH OOIIEH U HeOpraHMYeCKON XUMUU B
11 kyacce oCyIecTBIsIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUH,
TaK W TOHSTHH, SBISTIONAXCS CUCTEMHBIMU JJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.

OO0mue ecTecTBeHHO-Hay4YHbIE TOHSTHS: HAy4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHs,
aHaJmn3, CUHTE3,  Kiaccu(ukanus,  MEepPUOJUYHOCTh,  HAOIMIOJEHWE,  DKCIIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHUE, SIBIICHUE.

®dusnka: Marepus, SHEPrusi, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOI,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3HUECCKUE BETUYHHBI U €JMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHu3M, JKOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TTOPO/IBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHoMorUs: XAMHUYECKast MPOMBIIIEHHOCTb, METAJTyprus, MPOU3BOACTBO
CTPOUTEIBHBIX MaTepHaJioB, CEIIbCKOX03SIMCTBEHHOE MPOU3BOJACTBO, MHIIEBas
MPOMBINIICHHOCT, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLHUOHHBIX MaTepUajoB, AJIEKTPOHHASI MPOMBIIUIEHHOCTb,
HAHOTEXHOJIOTHH.






INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IpoTrpaMM CpPEAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TIpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIICHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

I[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOH CHUCTEME XHUMHYECKOTO
oOpa3zoBaHusi;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHH C T'YMAaHHCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJ€aJaMU POCCHICKOro
IpaXXJJaHCKOT0 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNPaBUJIAMU IOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOYy4arolMXCcsl [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTCUYECTBEHHOM
XUMHUU;

YBa)K€HMs K IIpoleccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yNbTaT JUINTENbHBIX HAOJIOJCHUA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/AA YUEHBIX U IMPAKTUKOB;



MHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO IMOBEACHMUS,

CIIOCOOHOCTH OIICHMBATh CHUTYalld, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

FOTOBHOCTH OILIGHUBAaTh CBOE TOBEJACHHE W MOCTYINKHM CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus] MmpaBui 0€30MacHOr0 OOpalleHUsl ¢ BEUleCTBaMH B OBITY, MMOBCEAHEBHOMU
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIEJCTBUI M HENPUATUS BPEIHBIX MPHUBBIUEK (YMOTPeOJICHUS aTKOTOJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEHICHWH NPAKTUYECKUX 33a7ad  COIMATbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3iMyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YB&KEHUS K TPYAY, JIOISAM TPYAA U pe3ylibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCNIMTAHUSA:

9KOJIOTUYECKH I1eTIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

0CO3HAHMsI HEOOXOIUMOCTH HCIOJB30BAHUS JTOCTHIKCHUN XUMHH JIJISI PEIICHHsI BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCIEICTBHS MPeaTPHHAMACMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYJIBTYpHI, OIbITA
NEeSITeIbHOCTH  OKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATEIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CHIOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO NPEACTABICHUs 00 OKpYyKaroleM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUM JUISI COBPEMEHHOW LMBWIM3AaLUU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNHIIEeBOM U HKOJIOTMYECKOH Oe30macHOCTH, B pPa3BUTHM MEIULIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBIICHUI OKpY’XKAaloOIIEero MUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
yYMEHHUS 1eJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUS AJIS pelleHus mpolieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax MpodeccHoHaTbHON
JIESATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauuMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHHUS OO0YYAIOMIMXCS MEXAUCHUIIIIMHAPHBIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTHUs, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIIeIOBAaHUE, HAOIOICHHUEe, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBaronye (opmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh  OOYyYalOIMXCS  MCIOJIb30BaTh  OCBOEHHBIE  MEXIUCIUIIIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBHS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yU€OHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMA }IeﬁCTBHﬂMH.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBUIMMU:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OnpeaAC/IsITb HCIU ACATCIIBHOCTH, 3aJaBasd HapaMCTpPpbl W KPUTCPpUU HUX HOOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHUS OT/CIbHBIX (PaKTOB U SIBICHU;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakIuu — TpU PELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE JIeliCTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOT'O IIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh 0OOOLIEHHS U BBIBOJBl OTHOCHUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HpPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJIOB pELICHHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO PA3IUYHBIX BHUAOB W (OpM TMpencTaBieHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl MPH IOHCKE U O0TOOpe
uHpopManru, He0OOXOAUMOM IS BBITOJIHEHHSI YUeOHBIX 3a7a4 ONpeeEHHOTO THIIA;

nproOpeTaTh ONBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM SA3BIK B KayecTBe CpeAcTBa Mpu padoTe € XUMHYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

3a7jaBaTh BONPOCHI M0 CYLIECTBY OOCYXk1aeMON TEMbI B XOJI€ JUAJIOra W/UIN JIUCKYCCUH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C NpE3EHTAIell Pe3ylbTaTOB IO3HABATEIHFHON IEATEIFHOCTH, MOJTYYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoekTa W (OPMYIUPOBATH BBIBOJBI IO PE3YyIbTaTaM HpPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelICHHs C YYETOM MOJydyeHHs] HOBBIX 3HAHUHN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBJISAITh CAaMOKOHTPOJIb CBOEH [ICSATENbHOCTH HAa OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIOLIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
PEIICHHA TPAKTHYCCKUX 3aJad H OKOJOTMYCCKU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEpOAHBIH  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOAbI, KACIOPOA U a30TCOAEpXKAIINE COSANHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHbIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpHUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHUA, JICKANIUE B OCHOBC IMOHHWMAHHA
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKUX SIBICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOIb30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESTETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMGHPII;'I BBIABJIATH XapPaKTCPHBIC MMPU3HAKU HOHHTHﬁ, YCTaHaBJIMBAaTb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BAaTh XMMHUUYCCKYI0O CHMBOJIUKY JJIs1 COCTaBJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTraHUYCCKUX BCIICCTB
AJI WIHTIOCTpalui UX XUMHUYCCKOTO U TPOCTPAHCTBCHHOTO CTPOCHU A,

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJIEKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB TI0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrneBomopoabl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COEJIMHEHUs), JaBaTh MM Ha3BaHHs 1O cucremarndeckoii Homenkimatype (IUPAC), a Taxxke
NPUBONUTH TPHUBHAJbHBIC HA3BAHHS OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJMKONb, TIHMLEPUH, (eHOJ, (OpMabAerHll, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€ApUHOBAsl KUCIIOTa, IJII0K03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BetiecTB A. M. bytiepoBa st 00bsiCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pPU30BaTh COCTaB, CTPOEHHE, (PHU3UUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTaBUTENCH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, JSTWJIEH, NPOMWJIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIY HUMH YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUS M0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINN);

c(OPMHPOBAHHOCTh YMEHHH BJIaJIeTh CUCTEMOM 3HaHUII 00 OCHOBHBIX METOAAX HAYYHOT'O
MO3HAHMS, WCIONb3YeMbIX B XWMHUU TIPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIsl IPUHATHS PEHICHNI B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX
C BEIL[ECTBAMU M UX IPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYH0H U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU TI0 BBITTOJTHEHUIO JTA00OPATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XHMHUYECKUN SKCIIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPTaHWYECKHWX BEIIECTB, JACHATypamus OElIKOB TIpU
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€301TacHOCTH
npu oOpallleHNH C BEIEeCTBAMU U JTAOOpaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(GbopMyITHpPOBaTH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popmaruu, HTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COONIOAAaTh MpaBHJIa SKOJOTHYECKH I1eJIecO00pa3HOTo
MOBE/IEHNUA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPTaHU3MBI
OTpeNeIEHHBIX OPraHUYeCKUX BEIIECTB, MOHMMAs cMbica mnokasatens [IJK, moscHsaTh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEAHOTO BO3JCHCTBUSA HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCs: YMEHHE HCIIOJIb30BaTh penbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTHBIe pe3ynabTaThl OCBOEHHS Kypca «OOmas W HEOpraHHM4YecKas XHUMHSD)
OTpPaXaroT:

Cc(OPMUPOBAHHOCTh MPEACTABICHUH: O XUMHYECKOM COCTABISIONICH eCTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAWMOW st
peuIeHus] NpPaKTHYECKHX 3afad M JKOJOTMYecKd OOOCHOBAaHHOTO OTHOLICHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CPEIE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIOJATrArOIINE
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKyJIa, MOJIb, MOJISIDHBI O00BEM, BAJCHTHOCTb, JJIEKTPOOTPUIATEILHOCTh, CTEICHb
OKHCJICHUS, XHUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOJOPOJIHAs),
KpUCTANTMYECKass  pemeérKa, THUIBl XUMHUYECKHUX  pEaKIHid, pacTBOp, AIJIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DIIEKTPOJIMTHYECKAsT AMCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakllui, XMMUYECKOe PaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHUs HIIEKTPOIUTHIECKOM
JccolManuy, nepruoanyeckuit 3akon . 1. MenzaeneeBa, 3aKOH COXpaHEHHsI MacChl BEILECTB,
3aKOH COXpaHEHHs W TPEBPALICHUS SHEPTHH TPH XUMUYECKHX PEAKIHAX), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI SI3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHMS, JIS)KAIIHNE B OCHOBE TOHUMAHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH M Oe30MacHOM HCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKHUX BELIECTB B
OBITY M IPAKTHUYECKON JEATEIILHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHBIE MPU3HAKH MOHATHH, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIIUE MOHATHS MPU ONMHUCAHUM HEOPTaHWYECKHUX
BEIIIECTB M UX MPEeBpalleHUl;

c(OPMHUPOBAHHOCTh YMEHHH HCIIOJIB30BaTh XUMHYECKYIO CHMBOJHKY JUISI COCTABIICHUS
dopMyT BemeCTB W ypaBHEHHH XWMHUYECKHUX pEaKIUH, CUCTEMATHUECKYyI0 HOMEHKJIATYpy
(IUPAC) u TpuBManbHblE Ha3BaHHSA OTICIBHBIX HEOPraHWUYECKHX BEHIECTB (yrapHbId Tras,
YIJIEKUCTIBIA Ta3, aMMHUak, raméHas U3BeCTh, HETaléHas W3BECTh, MUTHhEBAs COJa, MUPUT U
ApyrHe);

c(OPMHUPOBAHHOCTh YMEHHUH OMPEEIsATh BAICHTHOCTh U CTETIEHb OKHCICHUS XUMUYECKIX
3JIEMEHTOB B COEIMHEHUX PA3JINYHOTO COCTAaBa, BU XMUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METaJUIn4YecKasi, BOJOPO/IHAS) B COCAMHEHUSIX, THUI KPUCTAIUIMYECKONW PEMIETKH KOHKPETHOT'O
BEIIeCTBa (aTOMHAs, MOJICKYJSpHas, MOHHAs, METaJUTMYecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUH;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH NMPUHAAJICKHOCTh HEOPraHMYECKHX BEIIECTB
10 UX COCTaBY K ONpEACIEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMeTaJUTbl, OKCH/IbI, OCHOBAHHMS, KHCIOTHI, aM(OTEpPHBIE THAPOKCHIBI, COTIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTENBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuuecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KIJIACCOB, MOIATBEPXKAATh CYILIECTBOBAHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YMCIy U COCTaBy peardpyrolluxX BeLIECTB, TeIIoBOMYy 3(ddekty peakuuw,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKLUN PA3IUUYHBIX THUIIOB, MTOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS PEaKlUid MOHHOTO OOMEHA, YUUTHIBAsS YCIOBUSA, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTH OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIuu OT
pa3IuYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunnuin Jlelllarense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYY€HUs CEPHOM KHMCIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi 0Nl BEIECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peaxkusax, Macchbl BEIIEeCTBAa WM 00bEMa ra3oB M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BEILLIECTB, IPEBPAIICHUS U COXPAHEHUsI YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPpaBHUJia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHuE CpeJbl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIMU, peaklud HOHHOTO OOMEHa, KA4eCTBEHHBIE pEeaklUud Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau o TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
06e30macHOCTH TP OOpAIICHUH C BEIIECTBAMH U J1a0OpaTOPHBIM 000PYyI0BaHUEM, MPEICTABIIATh
pe3ynbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3amlucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBAa MacCOBOM KOMMyHHKauuu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKarolllel NPUPOJHOM CpPEelbl, OCO3HABATh OMACHOCTh BO3JECHCTBUS HA YKUBBIE OPraHU3MbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YarolMXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 3JI0POBBSI: YMEHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISE  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONbh30BaTh pPelbeHO-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xumMudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHuepasaejioB U KoaunyecrBouacos dueKkTpoHHbIe (LM (POBbLIE)
n/m | TeMIporpamMmal Bcero Konrpoasubiepaéorsl  IIpakTuuecknepadorsl  00pasoBaTesibHbIEPECYPChHI
Pa3nes 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMHH
[IpenmeTt opraHnyecKoO XUMUU.
Teopus ctpoeHus
1.1 p p . 3 https://resh.edu.ru/subject/29/10/
OpraHUYEeCKUX COCIMHEHUN A.
M. bytieposa
Hroronopaszneny 3
Pa3znea 2.YrieBoaopoanbl
[IpenenbHbICYTIIEBOJOPOABI —
2.1 bt . AOPOA 2 https://resh.edu.ru/subject/29/10/
aJIKaHbI
HenpenenbHble yrneBoaopoasl:
2.2 pel yr AOPOA 6 1 https://resh.edu.ru/subject/29/10/
QJIKEHBI, aJIKaIUEHBI, AJIKIHBI
2.3 ApoMaTH4eCKUEYTIIEBOAOPOIBI 2 https://resh.edu.ru/subject/29/10/
[IpupoiHBIE HICTOYHUKHU
2.4 YTJIEBOJOPOJOB U MX 3 1 https://resh.edu.ru/subject/29/10/
nepepadoTka
Hroromopasaey 13

Pa3nen 3.KuciiopoacoaepxanmueopranuyecKkuecoeMHeHUs

3.1 Cruptel. denon 3 https://resh.edu.ru/subject/29/10/
Anbaerunsl. KapOoHOBEIE

3.2 e p 7 1 https://resh.edu.ru/subject/29/10/
KUCTOTHI. CIOXKHBIE dPUPHI

3.3 YrineBoasl 3 1 https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Hroronopazneny 13

Pa3znen 4.A30TconepkaniueoprannyeckuecoeIMHeHu sl

A LA .
4.1 MHHBL AMHUTOKHCIOTRE 3 https://resh.edu.ru/subject/29/10/
beakn
Hroromnopazaeny 3

Pa3pnen S5.BbicokoMoOJIeKy I pHbIeCOeIMHEHUA

[Tnactmaccel. Kayuyku.

51 2 https://resh.edu.ru/subject/29/11/
Bonokna
Hroronopasueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://resh.edu.ru/subject/29/10/

11 KJIACC

Ne
n/n

HaumeHoBaHuepasaejioB U
TEMIIPOrpaMMBbI

KoanuecTrBouyacoB

Bcero KonTpoabHbiepadoThI

IIpakTnyecknepadoThI

duekTpoHHbIe (LM (POBbLIE)
o0pa3oBaTebHbIepecypChl

Pa3zgen 1.TeopeTnyecKkneoCHOBLIXMMHUM

CtpoeHne aToOMOB.
[Tepuonuueckuii 3aKOH U

1.1 [Tepuoanueckas cucrema 3 https://resh.edu.ru/subject/29/11/
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
C .
1.2 TPOCHHIEBEIIECTEA 4 https://resh.edu.ru/subject/29/11/
MHoroo6pa3ueBenecTs
1.3 XUMHYECKUEPEAKIIUN 6 1 1 https://resh.edu.ru/subject/29/11/
Hroromnopazaeny 13
Pa3nen 2.Heoprannueckassxumusi
2.1 MerTamisl https://resh.edu.ru/subject/29/11/
2.2 Hewmeramier 1 https://resh.edu.ru/subject/29/11/
C
2.3 BA3H HEOPTafiHccix 1 2 https://resh.edu.ru/subject/29/11/
OpPraHUYECKUX BEIIECTB
Hroronopazneny 17
Pasznea 3. Xumus u :Ku3HbL
3.1 XUMUS U )KA3HD 4 https://resh.edu.ru/subject/29/11/
Hroronopazneny 4
OBIIEE KOJIMYECTBO YACOB 34 ) 3

[10 ITPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KoanuecTrBouacos

Temaypoka Bcee KouTtpoabHbiep
ro a00ThI

n/
n

IIpakTH4eckuep
adoThI

Jarauzyu
eHUA

JIeKTPOHHBbIeNU(POBBICOOPa3OBaTE
bHbIEpecypchl

[IpenMeT opranuyeckoi
XHUMHHU, €€
BO3HUKHOBEHHE, PA3BUTHE
¥ 3Ha4YCHHUE

Teopus cTpoeHus

OpPraHUYeCKUX

coenuHeHui A. M. 1
byrtneposa, €€ OCHOBHBIE
ITOJIOKCHU A

IIpencrasnenue o
KJ1acCU(pUKaUN

OpraHMYECKUX BEIIECTB.
Howmenxkiarypa 1
(cucremaTnueckas) u
TPUBUAJIbHBIE HA3BAaHUS
OpPraHMYECKUX BEIIECTB

AJKaHBI: COCTaB U

CTpOEHHUE, 1
TOMOJIOTHYECKHM Pt

MertaH u 3TaH —

npocreuiime 1
MPEICTaBUTENN ATKAHOB




AJIKEHBI: COCTaB U
CTPOCHHUE, CBOMCTBA

10

11

12

OTUJIEH U IPOIUIIEH —
IIpOCTEUIINE
IPEJICTABUTENIN ATIKEHOB

[TpakTuueckas padora No
1. «[lonydyeHue sTUICHA U
M3yYEHHUE €r0 CBOMCTB)»

Anxanuensl. byraauen-
1,3 u metunOyraguen-1,3.
ITonyuenue
CUHTETHUYECKOTO KayuyKa
Y PE3UHBI

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHUECKUH PSIA.
Aneruines —
IIPOCTEUIINHATIPEICTABUTE
JTbAJIKUHOB

Beruucnenus no
YPaBHEHHIO XUMUYECKON
peakuuu

ApeHbl: 6€H30J1 U TOTYOJI.
TOKCUYHOCTH apeHOB

13

I'emeTnyeckas CBA3b
YTJIEBOAOPOJIOB,
MIPUHAJIEKAIINAX K
Pa3JIMYHBIM KJ1accam




14

15

16

[IpupoaHbIE HCTOYHUKHU
YIJII€BOIOPOAOB:
IIPUPOJHBIN ra3 u
HOITyTHBIE HEPTSHbIE
rassl, HeTh U IPOTYKTHI
e€ mepepaboTKu

[pupoHbIC HCTOYHUKH
yIJIEBOIOPOIOB:
HPUPOIHBIN ra3 u
HOMYTHBIC HEPTAHBIC
ra3bl, HepTh ¥ MPOIYKTHI
e€ mepepaboTKu

KoHTtposbHas padoTta mo
pazzeny «YTIeBOI0pOAb»

17

[Ipenenbubie
OJIHOATOMHBIE CITUPTBHI:
METAHOJ U 3TaHOJI.
Bonopoanasicssasb

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIUKOJIb U
TJIMLEPHUH

19

20

21

DeHOoM: CTpOoEeHUE
MOJIEKYJIbI, pU3nYecKre U
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHNE

AJbpaerunsr:
dbopmanbrerua u
aneTanbaernn. AneToH

OIHOOCHOBHEIE




npeaenbHble KapOOHOBBIE
KUCIIOTBI: MypaBbUHAS U
yKCYCHast

22

[IpakTuyeckas pabora Ne
2. «CnoiicTBa pacTBopa
YKCYCHOM KHUCIJIOTBI»

23

24

25

26

27

28

CreapuHoBas u
OJICMHOBAS KUCJIOTHI, KaK
MPEJICTAaBUTEIIN BBICIIIUX
KapOOHOBBIX KHUCIIOT

MpEpUIa Kak oIy BBICIINX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIEE AEHCTBUE

CrnoxHuble 3(upbl Kak
IIPOU3BOJHBIE
KapOOHOBBIX KUCIIOT.
I'uaponu3cnoxHbIXPUpPO
B

Kupsl: runponus,
IIPUMEHEHHE,
Ouonornyeckas poib
KUPOB

YrieBoasl: COCTaB,
KJaccupuKarus.
Baxueiiue
IIPEJICTaBUTEININ: TIII0KO03a,
bpykTo3a, caxaposa

Kpaxwmai u nemnntonosa
KaK MPUPOJHBIE




IIOJIMMEPBI

29

KonTponbnas pabota no
pasneny
«Kucnopoaconepxaune
OpPraHUuYECKHUe
COCIUHEHHUS»

30

31

32

33

34

AMWHBI: METHJIAMHH U
AHHUJIMH

AMUHOKHCIIOTBI KaK
amdoTepHbIe
OpraHuvecKue
COCIIMHEHUS, UX

OHMOJIOTUYECKOE 3HAUECHIE.

IlenTnabl

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

OCHOBHBIE TTOHATHS
XAMHHU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUI

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYIISIPHBIX
COCIUHECHMI.
[MnacTmacchl, kKayqykH,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne

n/
It

Temaypoxka

XHUMHYECKUH HIIEMEHT.
AToM. DneKkTpoHHas
KOH(HUTypamus aTOMOB

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
XAMHYECKHX dJIeMEHTOB /I,
N. MenaeneeBa, UX CBS3b C
COBPEMEHHOU TEOpUEN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB
XUMHUYECKUX JIEMEHTOB U
UX COECIMHEHMH 110
rpynmnaM U nepuojam.
3HaueHue NepruoInYecKoro
3aKOHA U CUCTEMBbI
XUMHUYECKHX 3JIEMEHTOB
J.1. MeHneneeBa B
Pa3BUTHUU HAyKH

KoanuecTBouacoB

Bce  KonTpoJbHbIEp
ro a00ThbI

IIpakTHyeckue
padoTshI

Harauzyu
eHUA

JIeKTPpOHHBbIeNU(pPOBbICOOpPA3OBaATE
JIbHbIepecypchl

CtpoeHue BelecTna.
XnMuyeckasl CBA3b, €€
BU/JIBI; MEXAHU3MBI
00pa3oBaHMs KOBAJIEHTHOU




cBs13u. BonopoaHascBsasb

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

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

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

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

CKopocTb peakiui.




OOpatuMsble peakuuu.
XuUMHUYECKOE paBHOBECHE

10

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

11

DNEeKTPOIMTHYSCKAs
nucconuanusd. Ilogarue o
BOJIOPOJTHOM ITOKa3aTese
(pH) pactBopa.
PeaknunnonnorooomMena.
[M'uaponu3opraHnyecKux u
HEOPraHUYECKUXBEIIECCTB

12

OKHCIUTEIIBHO-
BOCCTaHOBUTEJILHbBIE
peaknuu. [lonstue 06
ANEKTPOJIU3E PACIIIaBOB U
pacTBOpPOB CONEH

13

KonTponbHas padota no
pazaeny «TeopeTnueckue
OCHOBBI XUMHHN)»

14

MerTamisl, UX ITOJIOKEHHE B
[Iepnonnueckoii cucreme
XAUMHUYECKHX dJIeMEHTOB /I,
. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB.
Oo6muedr3nuecKuecBoiuCTB
aMeTaJIOB




15

CruiaBbl METaJLIOB.
DIJIEKTPOXUMHUYECKUH P
HaMpsHKEHUH METallIOB

16

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

17

XUMHUYECKUE CBOUCTBA
XpoMa, MEJIU U X
COeTMHEHUN

18

19

20

21

XUMHUYECKHUE CBOUCTBA
IIMHKA, JKeJie3a U UX
COE€IUHEHUN

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

Hemerainsl, ux moyioxxeHue
B [Iepuoandeckoii cucreme
XUMHYECKHX 3JIEMEHTOB /1.
. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

Du3nYECKUE CBOMCTBA
HEMETAIJIOB. AJIOTPOTHS
HEMETaJUIOB (Ha IIpuUMepe
KHCII0po/ia, cephl, hocdopa
U yTIeposa)




22

XUMHUYECKHE CBOUCTBA
raJIOTEHOB, CEPhI U UX
COETUHEHUN

23

XMMHUYECKUE CBOUCTBA
a3ora, Gocodpa u ux
COCTMHEHUN

24

25

26

27

28

29

XUMU4YeCcKHe CBOMCTBA
yIJIepo/ia, KpeMHHS U X
COCIMHCHUI
[IpuMeHeHne BaKHEHIIINX
HEMETAJIOB U UX
COETUHEHUN

O0600111eH1E U
cHCTEMAaTU3alMs 3HaHUH I10
TeMe «HeMeTamnbi».
Brraucnenus 1o
yYpaBHEHUSM XUMHUYECKUX
peakuuii u
TEPMOXHUMHUYECKUE PACUETHI
[TpakTuueckast paborta Ne 3.
«Pemenue
IKCTIIEPUMEHTAIIbHBIX 33724
o Teme "HemeTamisr"y

KonTponpHas pabota mo
TeMaM «MeTaJuIbl» U
«HemeTtamis»

Heoprannueckue n

OpraHn4C€CKUC KUCJIOTHI.
HeOpraHI/I‘{CCKI/IC n




OpraHn4€CKUC OCHOBAHHUA

30

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

31

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

32

[Ipencrasnenus: 00 oOMUX
HAayYYHBIX IIPpUHOUIIAX
MMPOMBIINIJICHHOT'O
MOJTyYeHUs BaKHEUIITUX
BEIIECTB

33

34

Yenosek B MUpeE BEUIECTB U
MaTepuajoB

Xumus u
3/10pOBbEYENIOBEKA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






