MHHHCTEPCTEBO IPOCBEMEHHA POCCHUCKOH ®EJEPAITHHA

MunncTepcTBo oipazoBaHHs H MOT0JekHOHE monaTEEE CRepII0BCKol odmacTl

MyHEIHIAILHEIR 0prad « ¥ OpagieHde 0dpazoBaHld ropoJckoro okpyra KpacHOTYpBHHECE

MAOY «COII Ne 10»

.,\\‘

PACCMOTPEHO /. YIBEPKIAEHO

Ha neparornueckom coBete ( ’5 f,[[I/IPEK'_I‘Qp MAGY «COII Ne 10»

IIporokon ot 30.08.2023 Ne 1 \ N2 O,F/ Po/iroHOBa
NSy 2. By =55

ng@ 3 Eg{;S;QzOB.2023 Ne 55-71

~—-

PABOYAS IPOI'PAMMA
y4yeOHOro npeamera
«Xumus (0a30BbIH YPOBEHb)

s obyyarommxcs 10-11 knaccos

I'O Kpacnorypbunck 2023



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpeJHEro olmiero oOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOoro 3akoHa or 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoii ®denepanum», TpeOOBaHUN K pPE3yJIbTaTaM OCBOCHHS
denepanbHOl 00pa3oBaTEIBHON MPOTPaMMBI cpefHero obmero oopazoanus (DOII
COO), npencraBieHHbix B DenepanbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
crangapre .COO, c¢ yuerom Konnenuuu mnpenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B oOpaszoBarenbHBIX — opraHm3amusx  Poccuiickoit — deneparum,
peanu3yloumMx OCHOBHBbIE 0Opa3oBaTeIbHbIE MPOrPAMMbBI, 1 OCHOBHBIC MOJOKEHUS
«Crtpareruun pazButusi Bocnutanusi B Poccuiickoit denepanun Ha niepuon a0 2025
rona» (Pacnopsixenue pazsutus PO ot 29.05.2015 Ne 996-p) .) .

OCHOBBI MTOAXOA0B K pa3padOTKe MPOrpaMM MO XUMHH, K ONPEIETIECHUI0 001en
CTpaTeruu 00y4YeHus, BOCIUTAHUSA U 00yUYEHUs, IPOBEACHUS yUeOHOTO MpeAMeTa
«Xumus»  ana  10-11 kmaccoB Ha 0a30BOM  YpPOBHE Pa3BUTHS, COCTABIICHBI
koHuentyainbHble TonoxkeHuss O®I'OC COO o B3auMOOOYCIOBICGHHOCTH IIeJieH,
COJICpKaHMs, pe3yJIbTATOB OOyUYEHHUS U TPEOOBaHUM K 00YUYEHUIO. BBIITYCKHUKOB.

XuMHUECcKoe 00pa3zoBaHue, MOTyYaeMO€e BbIITYCKHUKAMH 00111€00pa30BaTeIbHON
OpraHu3alliM, SIBJIAETCS 4acThl0 HX oOpa3oBaHHOCTH. OHO obOecrieunBaeT
3aBepUIAIONIMM H3Tall pealu3alid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIIOYEBBIX  LIEHHOCTEHW, TMPUHUUIOB  LEJIOCTHOCTH CHCTEMBl  XHMHYECKOTO
oOpa3oBaHMs. OTH IEHHOCTM KacalOTCsl TO3HAHMSI COJHEYHOH  IPHUPOJIbI,
MHUPOBO33peHUsI U (GOpMHUPOBAaHUA OOIIEH KyJbTypbl YEJIOBEKa, a TaKxke
HKOJIOTMYECKA OOOCHOBAHHOTO OTHOIIEHUS K €ro  3J0pPOBBIO U MPHUPOJIHOU
cpene. Peanmsyercs xummueckoe oOpa3oBaHHE ydalUXCSd Ha YpPOBHE CPEIHETO
oOmiero o0pa3oBaHWs B paMKax ydeOHOro mnpeaMera «XuMUSD, COJIEpKAHUE U
MIOCTPOEHUE KOTOPOTO HEOOXOIUMO B MpOrpaMMe MO XUMHUHU C YYETOM Crenuduxu
HAayKd XHMHM, €¢ 3HAUYCHHUS B IO3HAHUM NPUPOJIBI M B MaTEpHAIBbHOM >KU3HU
oO11ecTBa, a TaK)Xe ¢ y4eTOM YCTAaHOBJICHHBIX LIEJIeH U CIeIOBaHMUS. ,

XuUMUsL KakK 2JIEMEHT CHUCTEMbl HAyKH HUIPaeT OCOOyI0 pOjb B COBPEMEHHOMU
[IMBWJIN3AINH, B CO3IaHUHA HOBOM 0a3bl MaTepuaabHON KyJbTyphbl. OHA BHOCUT CBOM
BKJIAJL B CTYNEHHM pPa3yMHOTO HAy4YHOTO MBIIUICHUS, CO3JaHHE LEJIOCTHOCTH
MPEACTABICHUS] 00 OKPYXKAIOIIEeM MHpE KaK O €IWHCTBE MPHUPOJBI M YEJIOBEKA,
KOTOpPOE CYIIECTBYET B XUMHUU HAa OCHOBE NMOHMMAaHMS BEIIECTBEHHOTO COCTaBa



OKPY’KaIOIlIET0 MHpA, OCO3HAHMSI B3aWMOCBSI3€d MEXAY CTPOEHHEM BEILECTB, HX
3aKOHOMEPHOCTBIO U BOZMOXXHBIMH 00JIACTSIMU CYIIIECTBOBAHMUS.

TecHO B3aMMOJIEUCTBYSI C IPYTUMHU PA3BUTHIMUA HAYKAMU, XUMUS CTajla BEAYIIEH
4acThI0O MUPOBOM KYJIBTYpPBhI, CO3/1aBasi YCJIOBUS Ui JTOCTHKEHUS TPYAOBOTO ycrexa
U JKU3HU KaXJ0T0 WieHa obmecTBa. CoBpeMeHHasi XMMHS KaK HayKa CO3MjIaTelIbHasl,
KaK HayKa C BBICOKUMH TEXHOJIOTHSIMM, HaIpaBJICHHBIMH Ha peIIieHHue mpolsieM,
CBSI3AHHBIX C PAa3BUTHUEM YEJIOBEYECTBA — CBHIPHEBOM, YHEPrEeTUYECKOM, MHUILEBOM,
0€30MMacCHOCTH U OXPAHBI 370POBbSI.

B coorBercTBUM C OOIIMMHU KaTEropusiMd M TPHUHIMIAMHU CpeaHee oOlee
oOpazoBaHue cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YyYEHUsI) OPUEHTUPOBAHO MCKIIOYUTEIBHO Ha OOILEKYJIbTYPHYIO HOJTOTOBKY
oOyyJaroumxcsi, HEOOXOUMO€E UM JJI BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB,
MIOCTENIEHHOE BKJIIOYEHHWE B JKU3Hb COIMYMa, MPOJAOJDKEHHE oOoOpa3oBaHUsA B
pa3IMYHBIX 00JACTIX. , HE KACaTeCh HEMOCPEICTBEHHO XUMUHU.

CocTaBisomUMH  NpeaMeTa «XHUMHS»  SBJISIIOTCST  0a30BbIe€  KYpChl  —
«Oprannyeckas xumus» U «OOmas M HeEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHHSI KOTOPBIX SIBIISIFOTCS OCHOBBI HAYKH: CUCTEMAa 3HAHHUM 1O
HEOPraHUYECKOM XUMUH (C BKIIOUEHHEM 3HAHUM M0 XUMHUH) U 001 OpraHndecKoit
xumuu. opMUpOBaHKE JAHHBIX CUCTEM IMPHU M3YUYEHUH OOBEKTa JAae€T BO3MOMKHOCTh
YBHUJIETh BCE MHOrooOpasusi BEIECTB Ha OCHOBE OOIIUX OOBSICHEHUMH, COJTHEUHOU
SHEPrUu U TEOPUH XUMUHU.

Crpykrypa coaepxanust KypcoB — «Opranudeckass xumus» u «OoOmas u
HEOpraHWYeCKas XUMHUs» CHOPMHUpOBAaHA B MporpaMMme II0 XHMHU Ha OCHOBE
CHUCTEMHOTO TIIOAXO0Ja JUI HW3Yy4YeHHs] Y4eOHOro warepuasia W 0OyCIIOBJICHA
UCTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHWW Ha OMPEICIICHHBIX TEOPETHUICCKHIX
ypoBHsX. VTak, B Kypce OpraHMYECKON XUMHUHW UCCIICTIOBAHUS TIPOBOISTCS Ha YPOBHE
KJIACCUYECKHX TCOPHI, OCHOBAHHBIX Ha Pe3y/IbTaTax COSAMHCHUN, a TAK)KE HA YPOBHE
XUMHUYECKUX CTEPEOTHYCCKUX OJIJIEKTPOHHBIX M MPEACTABICHHBIX O IMOCTPOCHHUH
BeniecTB. MccnenoBanusi, M3ydaeMmble B Kypce BEIIECTB, OTHOCATCS K 00JacTh
pa3BUTHS — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OHMOJOTHYCCKUX aKTHUBHBIX BEIICCTB. B
XOJIC Pa3BUTHS OPraHUYECKOW XWMHH IOJyYeHbI CPOPMHUPOBAHHBIC HA YPOBHE
6a30Bor0 001IeT0 00pa30BaHMsI MEPBOHAYAIBHBIC MTPEACTABICHUS O XUMHUYECKUX



CBA34X, KJIaCCI/I(I)I/IKaI_II/IOHHBIX IMpHU3HAKax BCHICCTB, B 3aBUCUMOCTHU OT CBOMCTB
BCHICCTB OT UX YCTOI‘/’I‘-II/IBOCTI/I, O XUMHYCCKOI'O COCTOSAHUAA.

[Ton HOBBIM yTriOM 3peHHs Ha IpeaMeT «XUMus» 0a30BOTO YPOBHS, U3y4aeMbIi
Ha YpoBHE 0a30BOro oOmiero oO0pa3oBaHHUA TEOPETUYECKUX MaTEpPHAIOB U
(paKTOJIOTMYECKUX JTaHHBIX O BEIIECTBAX U XMMHUUYECKUX SIBJICHUSAX. TaK, B YaCTHOCTH,
B Kypce «OOmas M HeopraHudeckas XHMHUsS» OOy4yaroUIMMCs NPEJOCTaBISETCS
BO3MOKHOCTh OCO3HAaTh 3HAYEHUE NEPHOJUUYECKOTO 3aKOHA C OOLIETEOPETUUECKUX H
METOJIOJIOTUYECKUX TO3UIHNH, TIy0Xe MOHITh UCTOPHUUECKOE HM3MEHEHHE (YHKITHIA
ATOTO 3aKOHA — OT 0000MaroIel 10 0OBSICHSIONEH U TIPOTHO3UPYIOIIEH.

Enunag cucrema 3HaHWKA O OCHOBHBIX BEIIECTBAaX, WX COCTABE, CTPOCHUH,
CBOMCTBAaX M IIPUMEHEHUHM, a4 TAaKXE O PEAKIUAX PpEaAKUUd, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX NMPOTEKaHUs BBINOJHsETCA B Kypcax 10 m 11 ximaccoB 3ynemMeHTOB
coJlepKaHusl, UMEIOIIUX KyJIbTYypOJIOIrMYECKUI U MPUKIATHON XapaKkTep. DT 3HAHUS
o0ecreunBarOT MOHUMAHUE B3aUMOCBSI3EH XMMHUU C APYTUMHU HayKamH, pacKpbIBatOT
€€ poJib B IO3HABATEJILHON U MPAKTUYECKOMN AESITEIbHOCTH YEJI0BEKA, CIIOCOOCTBYIOT
BOCITUTAHUIO KYJBTYPhl B IIPOLIECCE TBOPUECTBA B 00JIACTU TEOPUH M MPAKTUUECKUX
MPUWIOKEHUN XUMHH, TTO3BOJISIOT BBITYCKHUKAM OPHEHTHPOBATHCA B OOILECTBEHHO U
JUYHOCTHO 3HAYUMBIX IpoOiemMax, 3HAHUSAX C XUMHUEH, JOCTATOYHO OCMBICIHBATH.
uHpOpManMI0O M TNPUMEHEHHE CBOMX 3HAHUM JJI1 [ONOJIHEHUS, pEUIeHUs
MHTEIUIEKTYaJIbHBIX U OKCIIEPUMEHTAIBHBIX HCCIIEI0BATEIIbCKUX 3a/1a4.

B muiane penienus 3a1a4 BOCIUTAHUSA, PA3BUTHS U COLIMANIM3ALUN 00YyYaIOIUXCs
UCIIOJIB3YETCs MTporpamMma Mo XMMUYECKOMY MOJIX0/1y K ONPEIEICHHUIO COACPKaHUS U
MOCTPOEHUIO npeamMerTa, npeaycMaTpuBaroIas JTaIbl YHUBEPCAIbHBIX
TEOPETUUYECKUX JCHUCTBUM, Onpeestonne 0a30B0e 3HaUCHUE JJIsl Pa3IMUHbIX BUIOB
NEeSATEIbHOCTH: PElIeHHUs] MpoOJieM, MOMCKa, aHanu3a W o0paboTKM HH(OpMaLUH,
HEOOXOAUMBIX Il MPUOOPETEHHs] NMPAKTUYECKOTO OIbITa. U HMCCIEI0BATEIbCKOM
NEeATEIbHOCTH, 3aHUMAIOLIEN BaXKHOE MECTO B TO3HAHUH XUMUMU.

B npakrtuke npenojiaBaHus XMMUHU KaKk Ha YpoBHE 0a30BOro oOpa3oBaHus, TaK U
Ha ypOBHE CpEeAHEro oO0Iero oOpa3oBaHMsl, MPU PACCMOTPEHUU COJEPKATEITHHBIX
XapaKTEPUCTHK IEJIeN U3yUYeHUs MpeIMeTa HANpPaBICHUSI IEPBOCTEICHHONW TPpaAUIIUU
TPAJAUIIMOHHO TMPU3HACTCS METOJOJIOTHUSI OCHOB MEIUIIMHCKOW HayKh Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AEATEIBHOCTH YEJIOBEKA U KAaK OJIHA



U3 COCTABJISIOIINX MUPOBOM KyJbTYpbl. . C METOAUYECKON TOUKHU 3PEHUS TAKOM
IOJIXOJI K OIIPENEIICHUIO LIEJIEH U3yUYEeHHS IPEAMETA SBIISICTCS BIIOJIHE ONPaBIAaHHBIM.

CorymacHO MecCTy JaHHOTO B3[JSAa TJIABHBIMUA IIOCETUTEISIMU  M3YyYEHHUS
npenMera « XuMus» Ha 6a3oBoM ypoBHe (10 — 11 k1.) siBastroTCS:

CUCTeMBl 00€CleYrBAIOT HEOOXOIMMbIC 3HAHUS KaK BaKHEHIINE WCTOYHHUKH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPHIX JIKAT KITFOUEBBIC TIOHSATHUS,
byHIaMEHTAIbHBIE 3aKOHBI W TEOPHUH XHUMHH, Pa3BUTHE S3BIKOBOM HAYKH,
dbopMupoBaHre U MOHWMaHUE (PYHIAMEHTAILHBIX 000OIEHUN MHUPOBO33PEHUYECKOTO
XapakTepa, HaOMI0ACHNE ¢ OCOOCHHOCTSIMU WX PAa3BUTHUS U CTAHOBJICHHUSI,

METOABl M pPa3BUTHE TPEICTABICHHBIX B HAYYHBIX METOJIaX TO3HAHUS BEIIECTB
MPUPOJHBIX ~ WCTOYHMKOB,  HEOOXOMWMBIX I  NPUOOpETEeHUsS  yMEHUH,
OPHEHTHUPOBATLCS B MHUPOBBIX SBICHHSIX M OKCIICPUMCHTAIBHBIX TMPEIMOCHIIKAX,
MIPEANoJaraTh MECTO B IPUPOJIE, B MPAKTHUECCKON U MTOBCEIHEBHOMN KU3HU;

pa3BUTHE YMEHUN U CIOCOOOB JIEATEILHOCTH, COOJIIOICHUE TIPaBUII 10 HAOJIIOICHUIO
U OOBACHEHHIO XMUMHYECKUX DKCIEPUMEHTOB, COOJIOJIEHUE MpaBui 0€30MacHOro
oOpallleHusI C BEIECTBAMH.

CTereHp ¢ ATUM, MENH COACPKATEITHPHOW XapaKTEPUCTHKU W 3aTa4dl H3yUCHHUS
MpeaMeTa B IPOorpamMMe 10 XUMHH yTOYHEHBI U CKOPPEKTHPOBAHBI B COOTBETCTBUU C
HOBBIMHU TIPHOPUTETAMU B CHCTEME CpeaHero oomero obpazoBanus. CeromHs Mpu
MPETNOIaBaHNKM XUMUU B OOJIBINCH CTEIEHW OTAAeTCS MPEANMOYTECHUE MPAKTHICCKOM
KOMITIOHEHTE  COJep)KaHus  OOydYeHHs, OpPHUEHTUPOBAHHOM Ha  MOATOTOBKY
BBIITYCKHUKOB 00III€00pa30BaTeIbHONW OpraHu3aiii, o0Jajalimux He Habopom
3HaHWH, PYHKIIMOHAIBHONU IPAMOTHOCTBIO, TO €CTh METOIaMH M HaBbIKAMU aKTHUBHBIX
3HAHWH U MPUMEHEHUEM WX B PEATbHOM JKU3HU IS PEIICHHSI MPAKTHYECKUX 3a/1a4.

B cBsi3u ¢ >TMM mpu M3ydeHHH TNpeaMeTa «XUMHUsS» MacliTabHee 3HaYeHUe
pUOOPETAIOT TaKKE 1ICJIN U 3a7a4H, KaK:

ajanrtanusi oOydaroluXxcs K YCIOBHUSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MHpA,
TpeOyeT MHTEUIEKTyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caM000Opa3oBaHMIO,
COTPY/JHMYECTBY, CAMOCTOSATEIBHOMY TMPHUHSATUIO TPAMOTHBIX  pEIICHUA B
KOHKPETHBIX KU3HEHHBIX YCIIOBUSX, CBI3AHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

HAaBBIKM Yy OOYYalOlIMXCsl KIIOUEBBIX HABHIKOB (KIIOUEBBIX KOMIIETEHIINN),
AMEIOIINE YHUBEPCAIBbHOE 3HAUYCHUE JJISI PA3JIMYHBIX BUIOB IESATEIBHOCTHU: PEIIEHUS



npoOsieM, TMOHCKa, aHaiu3a U 00paboTku uHOpMaUU, HEOOXOAUMbBIC IS
NpUOOpETEHUsT OMbITa JACSITENbHOCTH, KOTOPBIM 3aHMMaeT pelaioniee MECTO B
MO3HAHUHM XUMHH, a TAK)K€ OLEHKHU C MO3ULUHU KII0YEeBON 0€30MacHOCTU. XapakTep
BEIIECTB U TEXHOJOTHYECKHE MPOLIECCH B OpraHu3Me YelloBeKa U PUPOAHOI cperie;

pa3BUTHE TMIO3HABATENIBHBIX HMHTEPECOB, MHTEJUICKTYalIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yYarommxcsi: CIOCOOHOCTH CaMOCTOATEIBHO MPHUOOpETaTh HOBBIC
3HAHUA MO0 XUMHUHU B COOTBETCTBHH C XHU3HEHHBIMHU MOTPEOHOCTSMH, HCIIOIH30BATh
COBPEMEHHBIE TEXHOJIOTHH ISl TIOMCKA U aHalu3a y4eOHOW M Hay4YHO-TIOIMYJISPHOM
MH(QOPMALINU XUMUYECKOTO CO/IePIKaHUS;

COJACPIKAHUA W BOCIIMTAHUSA Y O6yanOH_[I/IXCSI acCoIMaTUuBHOIO M JIOTHYCCKOI'O
MBIIIJICHUA, Ha6JHOI[aT€J'IBHOCTI/I, C06paHHOCTI/I, dKKYpPaTHOCTH, 4YTO 0COOCHHO
H€O6XOI[I/IMO, B YaCTHOCTH, IIPpHU IINIAHUPOBAHHHW M IIPOBCACHHUHN XHMHYCCKHX
OKCIICPUMCHTOB,

BOCIHUTaHHE Yy  oOywaroumxcs  YOEXKIEHHOCTH B  TI'yMaHUCTHYECKOU
HaIIPaBJIECHHOCTH XUMHH, €€ Ba)KHAsl POJIb B YMEHBIIEHUHU MPOOJIEM pallMOHAIBHOIO
MPUPOJONOIb30BAHNS,  TOMOJHEHUSI  PECYypCOB  pPECYPCOB W COXPaHEHUS
€CTECTBEHHOI'O0 PAaBHOBECHSI, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOTO OTHOIIECHUS K
MPUPOJE U CBOEMY 3J0POBbIO, a TaKKe MNPUOOPETEHHUS OMNbITa, HCIOJb30BaHUS
AJEKTPOHHBIX 3HAHUW JUISi MOPHUHATHS TPAMOTHBIX PEMIEHUH B YCTAaHOBJIEHHOM
HOPSIAKE. , BIAJACHUS C XUMUUYECKUMU SIBICHUSMH.

B yueOHblil miiaH cpegHero ooOmero oOpa3oBaHMsI BXOIUT MPEAMET «XUMUS»
0a30BOTO ypOBHS B COCTaB TpeaMeTHOW obsactu «EcTecTBeHHO-HAy4YHbIE
IPEIMETBD.

OO01iee 4uCiIO 4acoB, OTBEJEHHBIX IS U3YyYEHUS XUMHUHU, HAa 0a30BOM YPOBHE
cpeaHero oomero oopa3zoBanus, coctasiser 68 yacoB: B 10 kimacce — 34 yaca (1 gac B
Heneno), B 11 kimacce — 34 yaca (1 yac B Heneno).



COJAEP’)KAHUE OBYYEHUA

10 KJIACC

OPT'TAHMYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKO XUMHH

[IpeaMeT opraHnYeCKOM XMMHUU: €€ COCTaB, Pa3BUTHUE U 3HAUYCHUE
B TOJIYYCHHM HOBBIX BEIIECTB M MarepuanoB. Teopusi NMpOBEIEHHUS PE3yIbTaTOB
A. M. bytnepoBa, ee OCHOBHbIE TOJIOKEHUS. CTPYKTypHBbIE (OPMYIIbI XUMHUYECKUX
BewecTB. ['oMonorus, uzomepus. XUMHUECKasi CBA3b B YKA3aHHBIX COCIUHEHUSAX —
OJIMHAPHBIE U KPATHBIE CBA3H.

ITpencraBinenne o kiaccupukanuu BemecTs. HomeHknarypa pe3ynbTaToB
COCIMHEHUI (CUCTEMaTHYEeCKWe) M TPUBUAIBHBIE HA3BaHUS  TPAJAUIIMOHHBIX
IIPEACTABUTENIEN KIIACCOB XUMUUYECKUX BEILECTB.

9KCH€DI/IMGHT3HLHBIC MCTOJbI M3VUCHHUS BCIICCTB U UX SIBJICHUU : 03HAKOMJICHUEC

Cc o0pa3lmamMu BENIECTB M MAaTepUaJOB Ha HMX OCHOBE, MOJCIHMPOBAHHUE MOJICKYI
BEIIECTB, OOHApYyKeHUEe, HAOIIOICHUE U OMHUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB TIO
MPOSIBIICHUIO OOHAPY)KEHHBIX BEIIECTB NP HAarpeBaHuU (IUIaBJIECHUE, OOYTIMBAHUE U
TOPEHHUE).



Yriaesopopoasl

AJIKaHbI: COCTaB U CTPOEHUE, TOMOJIOTMUECKHWA pAn. MeraH W 3TaH —
OpOCTEHIINE TPEICTABUTENIM aJKaHOB: (U3WYECKHUe U XUMUYECKHE CBOWMCTBA
(peakuuu mnpeoOpa3oBaHUsT W TOPEHUsS), HAXOXKIECHUE B NPHUPOJAE, MOJYyUYEHHE H
MIPUMEHECHHUE.

AJIKeHbI: COCTaB M CTpPOCHHUC, TOMOJIOTMYECKUM pAa. OTUIICH U IMPOIMHUJIICH —
HpOCTCP'IIHPIe MNpCACTAaBUTCIIN aAJIKCHOB! (1)I/I3I/I‘I€CKI/I€ U XMMHYECKME CBOMCTBA
(peaKHI/II/I TMApUPOBAHM, rajJorcHupoOBaHUA, ruaparamnuvu, OKHCJICHUA "
HOJ'II/IMepI/BaI_II/II/I), IMOJIYYCHUC U IIPUMCHCHHC.

Aakanuennl: Oyrtaauesn-1,3 u wmetwiOytaauen-1,3: cTpoeHHe, BaxHbBIC
XUMUYECKUE CBOMCTBa (peakiusi mnojauMepusainuu). [logydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH HArpy3Kd, TOMOJIOTHYECKUI ps. ALETUIIEH —
MPOCTEUILINI MTPEACTABUTEND AIKUHOB: COCTAB, CTPOEHUE, (PUBNUECKUE U XUMHUYECKHE
CBOMCTBa (peakuuu TUJIPUPOBAHMS, TAJIOTEHUPOBAHMS, TUAPATALMH, TOPEHUsN),
IIOJIyYEHHE U IIPUMEHEHUE.

Apenbl. BeH301: cocraB, cTpoeHme, (U3UYCCKHE U XUMHUUYECKHE CBOMCTBA
(peakuuu rajoreHUpOBAHHUS W HUTPOBAHUSA), MOJyYEHUE U NpUMEHEHHe. Tonyon:
cocmas, cmpoenue, guzuieckue u Xumudeckue ceolcmea (peakyuu 2ano2eHupo8aHus
U HUMpoBanus), noaydyenue u npumenenue. TOKCHUHOCTb apeHOB. | eHeTHueckas
CBA3b MEXJY YIJI€BOJOPOIaMHU, IPUMEHAEMBIMU K PA3JIMYHBIM KJIACCAM.

[IpupoaHble KWCTOYHUKHM yIVIEBOAOPOJAOB. IIpupoaHbii ra3 W NOIyTHBIE
Hedrsauble ra3el. Hedtp m ee perucrtpauua. CnocoObl mnepepabOTKu  HePTH:
MEpPEeroHka, KPEKUHr (TepMHUYECKHH, KaTaIUTUYeCKHil), muponu3. I[IpoayKTsl
nepepaboTku HedTH, WX TPUMEHEHHE B MPOMBINUICHHOCTH U B ObITy. KaMeHHbII
YTOJIb ¥ POAYKTHI €r0 MepepaboTKH.

JKCIepUMEHTAJbHbIC METO/1bl HM3VUECHWS BelIeCTB M WX TPEBPAIIEHUI :
O3HaKOMJIEHHE C 00pa3lamH IUIacCTMAacC, KaydyyKoB M pe3uH, Kosuiekuuid «HepTts» n

«YTOnb», MOJEIUPOBAHUE MOJEKYJ YIJIEBOAOPOAOB U TaJOr€HONPOU3BOAHBIX,
POBEJICHNE MPAKTUYECKON PabOThI : MOTYyUYCHHUE ITHIICHA U U3yYEHUE €r0 CBOMCTB.




PacyéTHble 3a/1a4¥ .

Bpaucnenus 1o YPAaBHCHUIO XHUMHUYCCKOI'O pPCKUMaA (MaCCI)I, O6’I)€Ma,
KOJINYCCTBA HCXOAHOI'O BCHICCTBA HJIM COCTOAHHUA IIO U3BECTHOM Macce, 06’I)€My,
KOJIMYCCTBY OAHOI'0O U3 MCXOJHBIX BCIICCTB NUJIN HpOI[YKTOB).

Knc.ﬂopozlco;[epmamue OPraHNY€CKUEC COCIMHECHUSA

[IpenenpHBIC OTHOATOMHBIE CIIUPTHI. METAaHOI U ATAHOMI: CTPOCHUE, HU3NIECKUE
Y XUMHUYECKUE CBOMCTBA (PEaKUUU C aKTUBHBIMUA METaJUIAMH, FaJIOr€HOBOIOPOJAMH,
ropeHue), npumMeHeHue. Bogopoansle CBs3U MEXITy MOJIEKYJIaMH COUPTOB. JlelicTBre
METAHOJIA U 9TAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaroMHble CHHUPTHL. OTWICHIVIMKOIbL W  [JIUUEPUH:  CTPYKTYpa,
dbu3uYecKre U XUMUYECKHUE CBOMCTBA (B3aMMOJIEHCTBHUE CO IIECIOUYHBIMU METAJJIAMH,
aHAJIOTUYHAsl peakius Ha MHOTOAaTOMHbIC CHUPTHI). JleiicTBUe Ha oOpraHu3M
yenoBeka. [I[puMeHenre riumnepruHa u STUICHTJIMKOJIS.

deHoJ1: cTpoeHHe MOJICKYJ, (U3UYECKUEe U XUMHUUYECKUEe CBOMCTBA. TOKCHYHBIN
denon. [Ilpumenenue penona.

Aabaermabl M Kemoust . DopManmpaeruj, aneTalbACTHI:  CTPOEHHUE,
(du3nuecKkue U XMMHUYECKUE CBOMCTBA (peaklUMM OKUCIEHUS M KaueCTBO, KAYECTBO),
IIOJIyYEHHUE U IIPUMEHEHUE.

OaHoOCHOBHBIE MpelebHbIe KapOOHOBbIE KHCJOTBHI. MypaBbuHas U
YKCyCHasl KHCJIOTBI: COCTaB, PU3NYECKHE U XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOLIME
TUTSL KJiacca KHUCJIOT, peakuus ATEpPUPUKALINH), IIPUMEHEHUE 17}
npumeHeHue. CTeapyuHOBasi M OJIEMHOBAs KHUCIJIOTHl KakK IPEACTaBUTENM BBICIINX
KapOOHOBBIX KHCJIOT. MblIa Kak BbICIIAsl COJIb KapOOHOBBIX KHUCJOT, UX MOIOIIEE
JICUCTBHE.

Cioxkable 3¢upbl KaK MNPOU3BOAHbIC KapOOHOBBIX KHCJIOT. ['naposmn3
CJIOXKHBIX a¢upos. Kupsl. ['uaponus TBEpAoCTU. [Ipumenenue
po4Hoe. bruosornyeckas posap HaJeKHa.

YriaeBoabl: cocTaB, KiaccupuUKaius — TOCIEACTBUNA  (MOHO-, JW- U
noMcaxapubl). ['7I0K03a — IpoCTeHIMIE MOHOCAXapu: OCOOEHHOCTH COJICPKaHUS



MOJIEKYJI, (PU3NUECKHEe W XUMUYECKHE CBOMCTBA (B3aMMOCHCTBHE C THAPOKCHUIOM
memu(Il), oxucineHne amMmmuadHbIM pacTBOpoM okcuma cepedpa(l), BoccranoBmeHue,
OpOXEHHE TJIOKO3bI), HAXOXKACHHE B TMPUPOJE, NPUMECHEHHE, OHOJIOTHYecKas
poib. ®oTocuHTe3. DpyKTO3a KAK U30MEP TIIFOKO3HI.

Kpaxman m nemtronosa kak npupoinsle nonuMepsl. CTpoeHue Kpaxmaia U
nemnono3sl.  dusnyeckne W XMMHYECKHE CBOWMCTBAa Kpaxmana (TUAPOIM3,
KaueCTBEHHAs pEaKIHs C o0M).

9KCHCDHMCHT&HLHBI€ METOAbl M3VUYCHHS BEIICCTB M HX IPEBPaAILICHUM
IMPOBCACHUC, Ha6JIIO,ZIeHI/I€ U OIHCAHUC JCMOHCTPALIMOHHBIX OIIBITOB: TOPCHHC

CIUPTOB, KauecTBO COCTOSIHME OJHOATOMHBIX CHUPTOB (OKUCJIEHHE 3TaHOJIa OKCHAA
Menu(Il)), MHOroaroMHbBIX CHUPTOB (B3aUMOJIEHCTBUE LIEPIVIMHA C THAPOKCHIOM
menu(Il)), anpaernnoB (OKucIeHHE aMMHMAYHBIM). pacTBOpoM okcuaa cepedpa(l) u
rugapokcugom  meau(ll), B3aummoneicTBUE KpaxMala C HOJOM), IPOBEJCHUE
IPAKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOM KHUCIIOTHI.

PacuéTHble 3agaun.

Breaucnenus 1o YPaBHCHHUIO XHUMHYCCKOI'O pPCKUMaA (MaCCBI, O6’b€Ma,
KOJIMYECTBA HMCXOJHOI'O BCIICCTBA HIIM COCTOSAHHA IIO U3BECTHOM Macce, 06’bCMy,
KOJIMYCCTBY OAHOI'0O U3 UCXOJHBIX BCIICCTB UJIN HpOI[YKTOB).

A3oTcozeprKalme OpraHuueckiue COeJUHEHUS.

AMMHOKHCIIOTBI Kak aM(oTepHble OpraHudeckue coeauHeHus. Puznueckue u
XUMHUYECKUE CBOWCTBA aMUHOKHUCIIOT (11O TUIYy TNIMLIMHA). bruonornueckoe 3HaueHue
aMuHOKUCIOT. [lenTumsl.

benkn Kak nOpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuunas,
BTOpUYHASA W TPETUYHAs CTPYKTYpbl OENKOB. XMMHUYECKHE CBOWCTBA COEIMHEHMIA:
TUAPOJIN3, IEHATYpalrsl, KAYECTBEHHbIE COCTOSIHUS Ha BEILIECTBA.

9KCH€DI/IMGHT3HBHBIC MCTOAbI M3VUCHHSI BCIICCTB MW HUX HDGBD&H_ICHI/II\/'I

HElGJ'HOI[CHI/Ie U ONMMCAHUC ACMOHCTPAIMOHHBLIX OIIBITOB: ACHATYpAlUsA OeIIKOB IIpu
Harp€BaHHM, IBETHBIC MCXAHU3MbI OEJIKOB.

BbICOKOMO.]'IeKyJIHprIe CoeINHECHUA



OCHOBHBIE MOHATHS XWMHUHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUI: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEIHSS MOJIEKYJIIpHas
Macca. (OCHOBHbIE METO/ABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUA —
HOJUMEPU3ALMsL U TOJUKOHACHCALINS.

BKCHGDI/IMGHTELHBHBIG MCTOAbI M3VUCHHA BCIICCTB MW HX HDCBD&H.[CHHIZ

O3HAaKOMJICHHME ¢ 00pa3slaMM W HCKYCCTBEHHBIMH BOJIOKHAaMH, IIJIACTMAcCaMH,
Kay4yKaMHu.

MeXIIpeAMETHBIC CBSI3H .

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYECHUH OPTaHUYECKOM XUMHH B 10
KJacce IOCPEACTBOM MCIOJIb30BaHUS Kak (uiiocoduil  ecTecTBEHHO-HAYUYHbIX
IOHATUM, TaK W IOHATHH, SBIAIOIIMXCS CUCTEMHBIMHM I OTAEJIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1Me ecTecTBEHHO-HAay4YHbIE IMOHSATHUS: SIBJICHHE, HAYYHBIM (pakT, rUIoTe3a,
3aKOH, TEOpHs, aHAIMW3, CHHTE3, KJIacCU(UKAIMs, MEPUOJUYHOCTh, HAOIIOJIEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIMPOBAHUE.

du3uKa: MaTepusi, SHEPTUsl, ATOM, aTOM, DJIIEKTPOH, MOJIEKYJa, YHEPTrETUUECKUM
YPOBEHBb, BEIIECTBO, TEJIO, OOBEM MAacCChl, arperaTHoe COCTOSHHE BEIIECTBA,
pasMepHasi BeJIMUUHA U BEJITMYMHA UX U3MEPCHUS.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B MPHUHIIUIIE,
doTocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BemiecTBa (O€mKHU, YTrIEBOABI, SKHUPHI,
bepmMeHTHI).

['eorpacdus: nosie3Hbie UCKOMAEMble, TOPHBIE MOPOJbI, TOJIE3HBIE HUCKOIAEMbIE,
TOILJIUBO, PECYPCHI.

Texnonorus: IMUIICBLIC TPOAYKTBI, OCHOBLI 3A0POBOI0 IIHTAHUSA, MOIOHIHC
CpCAacTBa, JICKapCTBCHHLIC 151 KOCMCTHYCCKUEC npemnaparnl, MaTCpHrabl us3
HNCKYCCTBCHHBIX U CUHTCTHUYCCKUX BOJIOKOH.

11 KJIACC



OBIIAA U HEOPTAHUYECKASA XUMUA

TCOpeTH‘IeCKHe OCHOBbI XUMHH

XUMHYECKUI 3seMeHT. ATom. fnpo aToMma, U30TOMNBI. DJIEKTPOHHAS
0001104Ka. DHEPreTUUYECKUE YPOBHU, MOJJAEPKaHUE YPOBHS. ATOMHBIE OpOUTANH, S-,
p-, d- aeMenTbl. OCOOEHHOCTH paclpeAesieHUsl HIEKTPOHOB 110 OPOUTAIIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPHOJOB. DNEKTPOHHASI PA3HOBUIHOCTH ATOMOB.

[Tepponnueckuit 3akoH u Ilepuoamyeckas cucremMa MO  dJIEMEHTaM
J. . Menaeneea. CBsi3b MEPUOAUUYECKOTO 3aKOoHa U IleproaMYECKON CHCTEMBI
anementoB  J[. 1. MenneneeBa ¢ COBPEMEHHOU TeOpuen IIPOYHOCTH
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBOWCTB DJJIEMEHTApHBIX JJIEMEHTOB U
00pa3yemMbIX UMHU MPOCTHIX U CJIOXKHBIX BEIIECTB MO TPYIIaM U MepuojaM. 3HAUCHUE
MIEPUOIMYECKOT0 3aKOHA B HAYKE Pa3BUTHA.

Crpoenue BemecTBa. XHMHUYECKas CBs3b. BuJIbl XHMHUYECKOM CBA3U
(KoBaJieHTHasi HEMOJIApHAas M MOJspHas, HOHHAs, MeTajinyeckas). MexaHU3Mbl
0o0pa3oBaHMsI KOBAJICHTHOW XUMHUYECKOM CBA3M (OOMEHHBIH U  JOHOPHO-
akienTopHsiii). BogopoaHas
CBSI3b. BalIeHTHOCTB. DNEKTPOOTPULIATENBLHOCTh. CTENEHD okucyeHus. VoHsI:
KaTUOHBI U AaHUOHBI.

BelmiectBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO BEUIECTBA. 3aKOH MOCTOSHHOTO
COCTaBa CYHIECTBEHEH. THMbl KPUCTAJUIMYECKUX PEIICTOK. 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT THUIMA KPUCTAJUTMUECKON PEIICTKH.

[Ipenyioxkenre O JUCHEPCHBIX OOCYXACHUSIX. VICTUHHBIE ¥ KOJIJIOWJIHBIC
pacTBopbl. MaccoBasi J0J1s1 BEMIECTBA B PACTBOPE.



Knaccudukanus HEOpPraHUYECKUX coenunenui. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. ['€HeTHYeCKas CBA3b HEOPTraHWYECKUX  BELIECTB,
OTHOCSIIASACA K PA3JIMYHBIM KJIACCaM.

XuMHUecKas peaKknausi. KHaCCI/I(bI/IKaHI/IH OCHOBHOT'O HHIPCAHUCHTA B
HeOpFaHHHGCKOﬁ u OpFaHI/I‘{eCKOﬁ XUMUH. 3aKOH COXpaHCHHA MACC BCIICCTB, 3aKOH
COXpaHCHUA U Hp606p330BaHI/I$I OHCPI'MHU IPHU JTUHAMHWYCCKHUX PCAKIUAX.

CKOpOCTh M3MEHEHHsI, €€ 3aBUCMMOCTh OT paszNuyHbIX (hakTopoB. OOpaTUMBbIE
COCTOSIHUA. XUMHUYECKOe paBHOBecue. DakTOpbl, BIUSAIOINIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [laress.

Dnektponutuyeckas aucconuanus. CuibHble M ciadble 3nekTposutbl. Cpenu
BOJHBIX PaCTBOPOB BEIIECTB: KUCIAsA, HEUTpAJIbHAs, IIEIOYHAS.

OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC COCTOSTHUS.

3KCH€DHM€HT&HBHBI€ METOAbl M3VUYCHHS BEIIECTB M HX IIPEBpaAIICHUM
ACMOHCTPAIUMOHHBIC Ta6J'II/II_II>I «HepI/IOIII/ILICCKEUI CHUCTCMa OJICMCHTOB
I[. . MGHIICJIGGBa», HN3Yy4YCHUC MO,Z[GJIGﬁ KPUCTAJNIMYCCKHUX peIHéTOK, Ha6J'II-OIIeHI/I€

U OMHMCAHWE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3paboTKa MEpOKCHIIA
BenukoOputannu B paMKax KaTaiau3aTopa, OMpeelIeHne CPeIbl paCTBOPOB BEIIECTB
C YHHBEPCAIBHOTO HWHIWKATOpPAa, PEKUM HOHHOTO O0OOMEHa), TMPOBEACHHE
MPaKTUYECKON paboThl «BrmusHMe pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOTO
COCTOSTHHSI.

PacuérHrle 3a1aun .

Pacuetrsl 1o ypaBHEHUSIM BETpa, B TOM YHUCIE TEPMOXMMHUYECKHE PACUCTHI,
pacyeThl C UCIIOJIb30BAHUEM MTOHSATUS «MACCOBAasi JOJISI BELIECTBAY.

Heoprannuyeckasi xumusi

Hemerannel. Ilonoxxkenune HemerayioB B llepuoguueckon cucreme 1o
sanementam J[. 1. MenneneeBa m OCOOCHHOCTH TBEPJAOCTH aTOMOB. DU3HUYECKHE
CBOMCTBa HEMETAUIOB. AJIJIOTPONHUS HEMETa/uIoB (10 MPUYMHE KHCIOpOoja, Cephl,
docdopa u kuciopoa).



XUMUYECKHE CBOMCTBA OCHOBHBIX HEMETAJJIOB (TajOreHOB, CEphbl, a30Ta,
docdopa, yriepoaa u KpeMHUS) U UX COCTUHEHHUI (OKCUAOB, KHUCIOPOACOASPIKAIINX
KHCJIOT, BOJIOPOJHBIX COETUHEHHM ).

HpI/IMCHeHI/Ie TBCPABIX HCMCTAJJIOB U UX CO@I[HHCHHﬁ.

Meramnel. [lonoxxenne marepuanioB B Ileprognyeckoi cucTeMe  3JIEMEHTOB
H. U. MengeneeBa. OcoOEHHOCTH COXpPaHEHUsI SJIECKTPOHHOTO 000J0YKa aTOMOB
meTaiioB. O6mue puznueckue CBOMCTBA MeTasuioB. CruiaBel
METAJUIOB. DJIEKTPOXUMHUUYECKHUM sl HAPSDKEHHBIX METAJUIOB.

XUMUYECKHE CBOMCTBA keje3a (HaTpuil, Kaaui, Kaabluid, MarHui, aTtOMUHUMH,
[IUHK, XpOM, METAJIJIbl, ME€JIb) U UX COCAUHEHUS.

OO6mue crnocoObl TMoNydeHUs: MeTauioB. I[IpumeHeHue MerTamioB B OBITY H
MEXaHHYeCKOe 000pYI0BaHUE.

3KCH€DHM€HT&HBHLI€ METOJbl M3YUYCHHUS BEIISCTB M WX NPEBpALICHUN
HN3YUCHHUC KOJUICKIINHU «Mertamiel u CIIJIaBbI», 06p331_[0B HCMCTAJJIOB, PCIICHHUC
OKCIICPUMCHTAJIbHBIX 3444, Ha6JHOI[eHI/I€ N OIIHCAHHUC JOCMOHCTPAOHMOHHBIX H

7a00pPaTOPHBIX OMBITOB (B3aUMOJCHCTBUE THUIIPOKCHIA TPOUCXOIUT C PacTBOpaAMHU
KHCJIOT U IEJI0Yed, KaYeCTBEHHOE COCTOSIHUE KaTUOHOB METAJIOB).

Pacuérnrlie 3a/1aun.

PacuéTel Macchl BemiecTBa WIM 00bEMa Tra3za MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, MAacChl WM OOBEMa OIHOTO W3 TMPUCYTCTBYIOMMX B (U3UICCKUX
BEIIIECTBAX, PACUCThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB, €CJIU OJHO
U3 BEIIECTB UMEET IIPUMECH.

X¥MHUA 4 JKU3Hb

Ponb xumuu B 0OecrieueHUHM SHEPreTMYEeCKOW M MHILEBOW Oe30MacHOCTH,
pasBuTusg MeauuuHbl. [IpemnoxeHue O HaydHBIX METOJAX IIO3HAHUS BELIECTB U
DKOJIOTMYECKON yCTOMYUBOCTH.

Hpe,I[CTaBJ'ICHI/IH 00 O6H_II/IX HAayYHBIX IMPHHOUIIAX ITOJYYCHHUS HPOMBIIIICHHBIX
IIPOMBIIIJIICHHBIX BCIICCTB.



Yenosek B MHPC BCHICCTB U MATCPHUAJIOB: BAKHBIC CTPOUTCIBHBIC MAaTCPpHAJIbI,
KOHCTPYKIMOHHBIC MaTcpuajibl, KpaCKH, CTCKJIIO, KCpaMHWKa, MAaTCcpuajbl IJIid
QJICKTPOHUKH, HAHOMATCPHAJIbl, OPTAHNYCCKUC 1 MUHCPAJIbHBIC YI[O6p€HI/I$I.

XuMusd H 3A0pOBBC YCJIIOBCKA: IIpaBUjla IMNPUMCHCHHA JICKAPCTBCHHBIX
IMpCIiapaToB, IpaBHJIa 0e30I1aCHOT0 MCIOJIL30BaHUS IIpCIIapaToB OBITOBOM XMMHH
B HOBCCIIHeBHOﬁ KHN3HHU.

MeXIIpeAMETHBIC CBSI3H .

Peanuzanms MeXnpeaMeTHbIX CBsI3€l MPU U3yYEHHUH OOIIE W HEOPraHUYeCKON
xuMuH B 11 Kimacce oCymecTBIsAeTCs MOCPEACTBOM HUCIOJIb30BAHNS KAK €CTECTBEHHO-
HAay4YHbIX [OHATHH, TaK W TOHATUM, SBISIOIIMXCS CUCTEMHBIMH JUIS OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1Me ecTeCTBEHHO-HAayUYHbIE TOHSTHUS: Hay4dHble (DaKThl, TMIOTE3a, 3aKOH,
TEOpUs, AaHAIW3, CHHTE3, KiacCU(pUKAlMs, MEepUOJUYHOCTh, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOAEIUPOBAHUE, U3BMEPEHUE, SIBJICHUE.

dusnka: MaTepus, SHEPrus, aroM, SJIEKTPOH, MPOTOH, HEHTPOH, MOH, M30TOII,
paaroaKkTHBHAS Macca, MOJICKYJla, YHEPTETHYCCKUM YPOBEHB, BEIIECTBO, TEJI0, O0BEM,
arperaTHOe COCTOSIHHE BEIECTBA, pa3MepHas BEIMYMHA W BEIUYMHA MX HU3MEPCHMS,
CKOPOCTb.

buomorus:  kierka, opraHm3M, DJKocHCTeMa, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B COCTOSTHUMU.

['eorpadus: nmone3Hble MCKOMAeMble, TOPHbIE MOPOAbI, MOJE3HbIE UCKOMAEMbIE,
TOILJIMBO, PECYPCHI.

TexHOmorun: XUMHUYECKass MPOMBIIUIEHHOCTh, METAJULyprus, HTPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEPUAJIOB, CEIBCKOXO3SUCTBEHHOE KOCMETUYECKOE MPOU3BOJICTBO,
MUIIEBas MPOMBIIUIEHHOCTh, (hapMaleBTHIecKasi MPOMBIIUICHHOCTD, MPOU3BOJICTBO
WX TPEnapaToB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, JJIEKTPOHHAS
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI' PAMMEI 110 XUMHNHN HA
BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHUSI OOYyUEHHUS TI0
nporpaMMaM CpeAaHero oOmero o0pa3oBaHusl (JIMUYHOCTHBIM, METAIPEIMETHBIM U
npeaMeTHsIM). HayuHo-meToauueckoil pa3paboTku PekoMeHaaTenbHbIX pe3yIbTaToB
BHEJIPEHUSI TpOrpamMM CpeaHero oOuiero oOpa3oBaHUS SBISETCA CHCTEMHO-
MBICJIUTENbHBIN TOIXO/I.

B cooTrBercTBHM € CHUCTEMHO-IEATEILHOCTHBIM IIOAXOJOM B ITODTAITHBIX
JUYHOCTHBIX pe3yJibTaTaX OCBOCHHS IIpeaMeTa «XHUMHsS» Ha YpOBHE CpEIHEro
00111eT0 00pa30BaHUs BBIJICTSIOTCS CIAEAYIONINE COCTABIISIIOLINE:

OCO3HaHHE O0YYarOIIMMHUCS HaIlel pOCCUICKON Tpa)KIaHCKOW MACHTHYHOCTH —
ITOMOIIb K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTU U CAMOOIIPEEIICHUIO;

HaIn4Yue MOTHBAIlUH K O6y‘ICHI/I}O;

[[eJICHANPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX [IEHHOCTEN U UCTOPUUECKUX TPAAUIMNA HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH O0YYAIOUINXCsl PYKOBOAUTHCS B CBOCH E€ATEIHLHOCTH
[ICHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKaMH, COOJIOJCHHEM IE€JIOCTHOCTH CHCTEMBI
XUMHUYECKOTO 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS KAXJON KyJbTYpbl U CHOCOOHOCTEH CTaBUThH LENH U
CTPOUTBH )KU3HEHHBIE IIAHBI.

JIM4HOCTHBIC peE3yJbTaTbl OCBOCHHUA IIPEAMCTA «XUMUS» npeamnojgararoTcsa B
CANHCTBC y‘-IC6HOI>i 1 BOCIIUTATEIbHOM JACATCIBHOCTH B COOTBCTCTBUMU C



F'YMAaHUCTUYICCKUMHU, COIMMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBCHHBIMN HCHHOCTAMH U
nacaiamMu pOCCHﬁCKHX MIKOJBbHBIX O6HleCTB, IPUHATBIMH B O6HICCTBC HOpMaMH MU
HOHHTI/IKOﬁ, CHOCO6CTB}’IOIHI/IMI/I npooecCcy CaMOIIO3HAHHA, CaMOpPa3sBUTHUA U
HPAaBCTBCHHOI'O CTAHOBJICHUS JIMYHOCTU 06yan-OHlI/IXCH.

JIndHOCTHBIE  pEe3yJIbTATBl  OCBOEHHS  MPEAMETa  «XHUMHUS»  OTPAXKAIOT
c(hOPMHPOBAHHOCTh OIBITA TIO3HABATEIBHOM W TPAKTUYECKOH JIESITEIBHOCTH
00yyYaroIMXCcsl 0 pealin3aliu, OCYIIECTBIEMON B OOIIECTBEHHBIX IIEHHOCTSX , B
TOM YHCJIE B YACTH:

1) BbICcHIEE OOpa3oBaHMe :

OCO3HAHHOCTH OOYUYEHHUS IPUBOJIUT K U3MEHEHUIO UX KOHCTUTYIIMOHHBIX MPaB U
paB, COOIIOJEHUS 3aKOHA U TPABONOPSAJIKA;

NpeaAcCTaBjaCcHUC O COHOHUAJIBHBIX HOpMax MW IIpaBWIdAX MCKINYHOCTHBIX
OTHOIIICHUI B KOJIJICKTHUBC,

yCUJIUS K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPU CO3JaHUM HayYHBIX
IIPOCKTOB, PCEIICHWM HAy4YHBIX HM  IIO3HABATEJIbHBIX  3a/Ja4, XUMHYECKHUX
AKCIIEpUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W MPUHUMATh MOTHUBBI, UJICHU, JIOTUKY U apryMEHTHI
JIPYTHUX MPU aHAINU3E PA3JIMYHBIX BUIOB YU€OHOU JESITEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS :

[ICHHOCTHOI'O  OTHOIIEHHUS K HMCTOPUYECKOMY H HAYYHOMY  HACJICIUIO
OTCYECTBECHHON XMMUU;

Ilopnepkka mponecca TBOpYECTBA B TEOPUAX U INPAKTUYECKOM IPUMEHEHHU
XUMHH, OCO3HAHHUE TOTO, YTO JOCTHMIKEHHMS HAYKH €CTb pPEe3yJbTaT JIMTEJbHBIX
UCCIIENOBAHNM, KPOIMOTJIMBBIX JKCIEPUMEHTAIBHBIX IMOHWCKOB, MOCTOSIHHOTO TpyJa
YUECHBIX U ITPAKTHKOB;

MHTEPEC U TO3HABATEIBHBIX MOTHBOB B MOJIYYCHUHM U TOCIEAYIOIIEM aHAIN3E
nH(}OpMAITUHU O TIEPEAOBBIX TIOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:



MOPAJIBbHOTO CO3HAHUS, 9TUICCKOI'O ITOBCIACHU A,

CITOCOOHOCTH OOCHUBATb CUTYallUH, CBA3AaHHBIC C XUMHUYCCKUMU ABJICHUAMU,
U IPpUHHUMATb OCO3HAHHBIC PCIICHWA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC
HOPMBI 1 ICHHOCTH,

MCTOJ OLCHMUBACT CBOC IMOBCACHUC W IIOCTYIIKKM CBOHX TOBapI/IIIICﬁ C HOSI/IHI/Iﬁ
MOPAJIBHBIX U ITPABOBLIX HOPM U OCO3HAHUA HOCJ'IGI[CTBI/Iﬁ OTHX IMOCTYIIKOB,

4) popMupoBaHue KyJIbTYPbl 310POBbS:

MOHMMAHWE 370pOBOro u Oe3omacHOTo oOpasza JKU3HHU, HEOOXOIUMOCTh
OTBETCTBEHHOTO OTHOIICHUS K COXPaHEHUIO TICHXUYECKOTO 37I0POBbS;

coOto/ieHne TmpaBui 0O€30MacHOr0 OOpallleHHus C BEIIeCTBaMH B  OBITY,
MIOBCEJIHEBHOM )KU3HH U B TPYJIOBOM AEATEIbHOCTH;

NOHMMaHHE HEHHOCTEH UHIMBUYaJIbHOTO MPaBa M KOJUIEKTUBHOTO 0€301acHOTO
IIOBEJICHUS B OTHOLIEHUH YTPO3 310POBBIO U )KU3HMU JIFOACH;

OCO3HaHUE MOCJIEACTBUI U HENPUSITHUS BPEIHBIX MPUBBIUEK (yHoTpeOieHue
AJIKOT0J1s1, HAPKOTUKOB, KYpEHU);

S) TpPyA0BOTr0 BOCIIMTAHUS:

KOMMYHUKATHUBHOM KOMITETEHTHOCTH B y4e0HO-NCCIEe10BATENBCKON
JeSATEeIbHOCTH, OOLIECTBEHHO MOJE3HOM, TBOPUYECKOHN U IPYTUX BUAAX ACSITEIbHOCTH;

YCTaHOBKA Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTUUYECKUX 3a7ad COLMATbHOM
HaIpaBJIEHHOCTH (B paMKax CBOEro KJlacca, MIKOJIbI);

K MPaKTUYECKOMY HM3yYeHUIO MpodecCuii MTHOBEHHOTO POJia, B TOM YHCIIe Ha
OCHOBE NNPUMEHEHUS NMPEIMETHBIX HUHTEPECOB 110 XUMHUH;

O0opb0a 3a Tpy/, 3a TPY/ U Pe3yIbTaThl TPYJI0BOM AEATEILHOCTH;

MOJXO0J K OCO3HAHHOMY BBIOOPY WHIAMBUIYAIbHOW TPAEKTOPUH 0Opa3oBaHMUS,
Oynyiei npodeccuu U peanusalui HOPMaJbHbBIX KU3HEHHBIX TJIAHOB C YYETOM



JUYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HMHTEPECOB M 00pasa KU3HU
00IIIECTBA;

6) DKoJIOrHYeCcKO€e BOCIIUTAHHE:

DKOJIOTUYECKUHA NPHUOPUTET OTHOLIEHWW C TOPUPOJOM, KakK HMCTOYHMK
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHMMAaHUE TJI00ANIbHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM, IKOIOTHUECKUX
SKOHOMMYECKHUX IPOLIECCOB B COCTOSIHUM IIPUPOTHOM U COLMAIILHOM CPEIBI,

OCO3HaHUA HGO6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA I[OCTI/I}KGHI/II‘/II XUMHHN I PCIICHUA
BOIIPOCOB PallMOHAIILHOI'O ITPHUPOJA0ITIOJIB30BaAHUS;

AKTUBHBIC HEMIPUSATHBIE ACHCTBUS, PUHOCAIINE BPEl OKPYKAIOLIEH MPUPOIHON
cpexne, YMEHUS IIPOTHO3UPOBATH AKOJIOTHYECKHUE MIOCJIEICTBUSA
IpEeANPUHUMATENBCKOMN NESITEIbHOCTH U IPEAOTBPAIATH UX;

MexayHapoIHbId Pa3BUTOTO 3KOJOTMYECKOTO MBILIUIEHUS, KYJIbTYpPbI, OIIbITA
NEATEIbBHOCTH  TJIABHOW  HAIIPABIICHHOCTH, HAaBBIKOB  PYKOBOACTBA HMMH B
MMO3HABATEJIbHOM, KOMMYHHUKAaTUBHOM W COLMAIBHON MpakTUKE, CHOCOOHOCTEN u
YMEHUM, aKTUBHO MOJIEP>KUBAIOILIUX HIE0TOTUI0 TeMopoOunu;

7) 1EHHOCTH HAYYHOT'0 NO3HAHMSI:

cOPMHPOBAHHOCT, ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIAS  COBPEMEHHOMY
Pa3BUTHIO HAYKU U OOIIECTBEHHOU MPAKTUKH;

[Tonnmanue crneuudUKA XUMUM KaK HAayKd, OCO3HAHHUS €€ IepeMelleHus B
paMKax HAay4YyHOrO MBIIUIEHUS, CO3[aHUs IEJIOCTHOCTH TNpPEICTaBlIeHUs 00
OKpYXalollleM MHpEe KaKk O €IUHCTBE IPUPOABI M 4YEJIOBEKa, B ITO3HAHUU
3aKOHOMEPHOCTEU U YCIIOBUM COXPAHEHUS €CTECTBEHHOI'O PaBHOBECHS,

yOSXKJACHHOCTH B 0COOOM WMHHOBAlMOHHOCTH XHUMHH JUISI COBPEMEHHOM
[IMBWJIM3ALUK: B €¢ TYMaHUCTUUECKOW HANPaBJIEHHOCTH U BAXXHOM POJIM B CO3/IaHUU
HOBOM 0a3bpl MaTepualbHON KyJIbTYphl, UTO CBSI3aHO C MpoOJIeMaMH pPa3BUTHS
YeJI0BEYECTBA — PECYPCHOM, IHEPTETUUECKOM, MUILIEBOM M OCHOBHOM 0€30MMacHOCTH, B
Pa3BUTHHN HAyKH, 0OECTICUCHUS YCIOBUU MPOTPECCUBHOTO TPYyAa M HKOJIOTHUECKOU
KOM(OPTHOM JKM3Hb KaXKI0T0 YJIeHa OOIIECTBA;



€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: IIOHMMAaHWE MPHUHLUIIOB  METOIO0B
MO3HAaHUS, NMPUMEHEHHE B HAyYHbIX HAyKaxX, CIOCOOHOCTH MOJy4YaThb 3HAHUS JUIS
aHaiau3a U OOBSICHEHHS NEPCHEKTUB OKPYKAIOWIEro MHUpa M MPOUCXOMISIIUX B HEM
M3MEHEHUH, HAaBBIKYU JI€J1aTh 0OOCHOBAHHBIE BBIBOJIbI HA OCHOBE MOJyUEHUSI Hay4YHbIX
(akToB U (paKTHUECKHE JAHHBIE C LEIbIO JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO MCIIOIb30BaTh XUMUUYSCKHE 3HAHUS I PCHICHUA
HpO6J’I€M B €CCTCCTBCHHLIX JKMU3HCHHBIX YCIIOBUAX;

HHTCPCC K ITIO3HAHHIO U I/ICCJ'IGI[OBaTe.TII)CKOﬁ ACATCIBbHOCTH,

CIIOCOOHOCTH M CIIOCOOHOCTHM K  HENPEphIBHOMY  OOpa3oBaHUIO |
caMo00pa3oBaHWI0, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUH 1O XHUMUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTIMU;

HNuTepec k OCOOCHHOCTSM TpyJa B pPa3IUYHBIX BHUAAX NpodecCHOHATHLHOM
NEeATEIbHOCTU

METAITPEAMETHBIE PE3YJIbTATDBI

MeTtanpeamMeTHble pe3yJbTaThl OCBOCHUS YUE€OHOTO TpeaMera «XuMUus» Ha
YPOBHE CpeAHEro 00IIero 00pa3zoBaHus BKIFOYAIOT:

3HAYMMBIE JUISL dbopmHpoBaHUs MHPOBO33pPEHUSA oOyyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIEHAayYHbIe TOHATHS, OTpakarouue
L[EJIOCTHOCTh HAYYHBIX KapTUH MHpa U CIEUU(PUKY METOJIOB MO3HAHUS, BIUSHUE B
CpeIHHUX Haykax (Marepus, BEIIECTBO, BJHEPrus, SBJICHUE, MPOLECC, CHUCTEMA,
HAY4YHBIN (PaKT, MPUHIINUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCIIEJOBAHHE,
Ha0JII0/IeHUE, U3MEPEHNE, SKCIIEPUMEHT U JPyTHe);

YHUBEPCAIIbHBIC TEXHOJIOTUYECKUE NEUCTBUS (mo3HaBaTEIbHEIE,
KOMMYHUKATHUBHBIC, PETYJSATUBHBIC), oOecreueHue obecrieueHus (DyHKIIMOHATBHON
TPaMOTHOCTH ¥ COITMATILHBIX HABBIKOB 00YYAIONIUXCS;



CIOCOOHOCTH OOYYalOIIMXCsl MCIOJB30BaTh OCBOCHHBIE MEKIUCIUILIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS W  YHHUBEPCAIbHBIE TEXHUYECKHE JIEUCTBUS B
ITI03HABATEJILHOM U COLMAIIBHOU MTPAKTHUKE.

MeTaHpeI[MGTHBIG PasMBIIIUICHUA PCE3YyJIbTATbl OBJAJCBAIOT YHHUBCPCAJIbHBIMHA
y‘le6HBIMH IMO3HaBATCJIbHBIMHY, KOMMYHUKATHUBHBIMHA U PCTYJIITUBHBIMHA HeﬁCTBHHMH.

BﬂaneHne YHuBEpPCAJIBHBIMHU yqeﬁnban Nno3HaBaTC/JIbHBIMH IleﬁCTBI/IHMI/I:

1) 0a30BbIe JIOTHYECKHE TeliCTBHSA:

CaMOCTOATENBHO C(POPMYIUPOBATH U AKTYaIU3UPOBAThH MPOOJIEMY, BCECTOPOHHE
€€ pacCMOTPETH;

OIIPpCACIIATL LCIN ACATCIBHOCTH, 3aAaBaTh IMapaMCTPhl U OIIPCACIIATL KPUTCPHUU
nux ﬂOCTHH(CHHﬁ, COOTHOCHUTD PC3YJIbTATHI ACATCIIBHOCTU C ITOCTABJICHHBIMU BparaMu,

HCIIOJIB30BaTh IIPH OCBOSCHHWM 3HAHUM TMPHEMBI JIOTHYSCKOTO MBIIIJICHUS —
MOMYJIAPHBIC XapaKTEPHBIE JJIEMEHTHI TOHATHA M COXPAHATh HMX B3aWMOCBSI3b,
HCITOJIB30BaTh COOTBETCTBYIOIINE TIOHATHS JJII OOBSICHEHHUS OTICIBHBIX (PAKTOB H
0OBEKTOB;

BBIOOpD OCHOBAaHMW W  KPHUTEPHEB I  HAIMOHAJIBHBIX  BEIIECTB U
SKOHOMHYECKOT0 00OOCHOBAHHS;

COXPaHANOTCA MPUIUMHHO-CIICACTBCHHBIC CBA3W MCKAY U3YYaCMbIMU SABJICHUAMU,

CTPOUTH  JIOTUYCCKHC  PACCYKICHHA (I/IHI[YKTI/IBHBIG, JACAYKTHUBHEIC, 10
aHaJ'IOFI/ISIM), BbIABJIAAITH 3daKOHOMCPHOCTH M IIPOTUBOPCUHSA B pacCMaTpHBACMBbIX
SABJICHUAX, (bOpMyanOBaTB BBIBOABI 1 BBIBOJEBI,

IPUMEHATH B NPOLIECCE IMO3HAHMS, HCIOJIb30BATh B XUMHUU CHMBOJUYECKHE
(3HaKOBBIE) MOJENH, NMPEeOOPA30BBIBATH MOJEIbHbBIE MPEACTABICHUS — XUMHYECKUI
3HAKOBBIM (CMMBOJ) 3JIEMEHT, XHMHUYECKYI0 (OpMyIly, ypaBHEHHE XUMHUYECKOTO
COCTOSIHUSI — MIPU YCJIOBUU COOJIIOJIEHUS TEOPETUUECKUX MMO3HABATEIbHBIX U



MMPAaKTUYCCKUX 3a/lad, IMPUMCHATb HA3BAHHBIC MOACJIIbHBIC TIPCACTABICHUA IJIA
OIIMCAaHUA XaPAKTCPHBIX ITPU3HAKOB N3YYdCMbIX BCIUICCTB. U BA’)KHOC 3HAYCHUC.

2) 0a30BBIE HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIaJICTb OCHOBaMM MCTOAOB HAYYHOI'O IIO3HAHHA BCIICCTB M yCTOfI‘-IHBOFO
KJIMMarta,

bopMyTUPOBATH LU U 3a7a49H WCCIEAOBAHMS, UCIIOIL30BATh MTOCTABICHHBIC U
3apaHee cOopMyJIMPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI
JUtst POPMUPOBAHUS TUIIOTE3 B CTOPOHY NMPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

oOnazaTellb HABBIKOB CAMOCTOSITEIBHOTO IUIAHUPOBAHMS U MPOBEACHUS
YUYEHMUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh HCCIEIOBaHUS, HAOIIOIATh 3a
XO0JIOM TIpOlIecca, CaMOCTOSITENIbHO TTPOTHO3UPOBATh €r0 Pe3yJibTar, (OpMyIUPOBAThH
00001IeHnsT W Jie7aTh BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB
HCCIIEIOBAHUS, IPEJICTABISET COO0M 0OOCHOBAHHBIN OTUET O MPO/JIeTaHHON padoTe;

HpI/IO6p€CTI/I OIIBIT y‘IGHHHGCKOﬁ HCCHCHOB&TGHLCKOﬁ u HpOGKTHOﬁ
ACATCIBHOCTH, 00eCIIeYnTh BO3MOJKHOCTH MW TOTOBHOCTH K CaMOCTOATCIbHOMY
IMTOUCKY MCTOAOB PCHICHUSA IPAKTHUYCCKHUX 3a/a4, IPUMCHCHHUIO PA3JIMYHBIX MCTOIOB
ITIO3HaHH.

3) pa6ora c undgopmaunmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(OpMAIMK (HAyYHO-TIOMyJIsipHAast
JUTEpaATypa XMMUYECKOTO COAEepKaHuUs, CIIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MH(POPMALIMIO PA3TMYHBIX BUIOB U (POPM MPEICTABIEHUS, OLIEHUBATD
€€ JOKa3aTeIbHOCTh U HENTPOTUBOPEYUBOCTE;

bopMyUpOBaTh 3aMpPOChl W TPUMEHSITh PA3IMYHBIE METOJABl MPU TIOMCKE H
otbope wuHbOpMALUKM, HEOOXOIMMBIC JUIS  BBIMOJHEHUS  HAy4HBIX  3a]a4
OTPENIECIICHHOTO TUIIA;

HpI/IO6p€CTI/I OIIBIT HCIIOJIBb30BaHUA I/IH(l)OpMaLII/IOHHO-KOMMYHI/IKaTI/IBHBIX
TEXHOJIOTUH U PA3JINYHBIX ITOUCKOBBIX CUCTCM,

CaMOCTOSATENILHO BBIOpaTh ONTUMANIbHYIO (DOpMY MpeAcTaBiIeHUS HHGOPMAINH
(cxempl, rpaduKu, T1arpaMMbl, TaOJIMLIbI, PUCYHKU U APYTHE);



UCIIONb30BaTh HAy4YHBIM S3bIK B KA4yeCTBE CpeIcTBa Mpu pabore ¢
MEIUIMHCKUMHU  JaHHBIMU: TPHUMEHSTh  MEXKIpEAMETHble  (pu3ndyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUaTYphl, HOMEHKIIATYPY;

HCIIOJIB30BAaTh u HpCO6p&30BBIBaTI) 3HAaKHCO-CUMBOJIMYCCKHC CpcacCTBa
BUIMMOCTH.

BnaneHne YHUBEPCAIBHBIMU KOMMYHUKATUBHBIMU HeﬁCTBHHMH:

3aJ1aBaTh BOMPOCHI [0 CYIIECTBYIOIIEH 00CYyk)AaeMOI TEME B X0JI€ IMajora
u/unu  0OCYXKIEHUs, BBICKa3blBaTh HJIEH, (POPMYJIHPOBATH CBOM NPEIJIOKEHUS
OTHOCUTEJIBLHO BBIIIOJIHEHUS IIPEIOKEHHON 3aa4H;

JOCTUTAETCA C MPE3CHTALMEN PE3yJbTaTOB IO3HABATEIBHOM JEATEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEJIBHO WJIA COBMECTHO CO CBEPCTHHUKAMH IMPU IMPOBEACHUU
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW paldOThl MO MCCIEIOBAaHUIO CBOMNCTB
M3y4aeMbIX BEIIECTB, peaau3alluu MpoeKTa MpoeKTa u (opMyJMPOBAHUM BBIBOJOB IO
pe3ysbTaTam NPOBEICHHBIX UCCIEIOBAHUMN ITyTEM COTJIACOBAHUS TTO3ULIUAN
B X0JIe 00CYXJIeHUs 1 0OMEeHa MHEHHSIMHU.

Bianenue yHuBepcajibHBIMU PEryJsiTUBHBIMH J1€iCTBUSIMU:

CaMOCTOATEIBHO TUIAHUPOBATh U U3y4aTh CBOIO IMO3HABATEIBHYIO AESATEIBHOCTD,
ompezaenss €€ LeJM M 3a7adyd, KOHTPOJUPOBAaTH M 1O Mepe HEOOXOIWMOCTH
KOPPEKTUPOBATh  ANTOPUTM  JCHCTBUM  TpPU  BBINOJHEHWHM  HAYYHBIX WU
UCCIIeI0BATENbCKUX 3a/1a4, BbIOMpaTh HanboJsiee 3(h(PeKTUBHBIN CIOCOO UX pELIECHUs C
y4eTOM MOJIYYEHHS] HOBBIX 3HAHUU O BEIIECTBaX U pabOUYMX peaKlUsX;



HN3Yy4YUTb CaMOKOHTPOJIb CBOEH ACATCIBHOCT Ha OCHOBC CaMOaHaJIn3a H
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[Ipenmer pe3ynpTaThl OCBOEHUA Kypca « OpraHndecKas XUuMUsD» OTPAXKALOT :

c(hOpPMHUPOBAHHOCTh TPEICTABICHUN O XMMHYECKUX HCTOYHUKAX €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPA, POJIM XUMUHU B TTIO3HAHUU IIPUPOABI, B PA3BUTUN MBIILICHUS
U KYJbTYPBI JINYHOCTH, €€ (PYHKIIMOHAIbHASI TPAMOTHOCTb, CO3/IaHHAS JIJISl PEIICHHUS
MPaKTUYECKUX 3a7a4 U OKOJOTMYECKHU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3710pPOBBIO Y IPUPOJHOM CPELE;

o0OecnieunBaeT cucTeMy oOecnedyeHHus 3HaHWM, KOTopas BKJIIOYaeT B ceOs:
OCHOBOITOJIAral0IINe MOHATHUS (XUMHUYECKHUI AIIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa
aToMa, MOJIEKyJa, BaJEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, XUMHUYECKAs CBS3b,
CTpyKTypHasi (opmyna (pa3BEpHyTas M COKpalllCeHHAasl), MOJb, MOJISIpHAs Macca,
MOJIApHBIA O00BEM, YTIJIEPOJAHBIN CcKeneT, (yHKUMOHANbHAs TpyIna , paaukal,
W30MEpHUsl, N30MEPBI, TOMOJIOTHYECKHUI PsiJl, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPOIHBIE
U a30TCOJIEpKAlllUe COEIMHEHMsI, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO,



BBICOKOMOJICKYJISIPHBIC COCIMHEHMS); TEOPUM W 3aKOHBI (Teopusi (PU3NYECKux
pesynbTaTtoB A. M. byTiepoBa, 3aKk0H COXpaHEHHsI MacChl BEIMIECTB); (HOPMAIBHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MUPOBO33PEHUYECKHUE 3HAHUS, 0OOCHOBAaHUE B OCHOBE
NOHUMAaHUS MPUYUH U CUCTEMHOCTH, IMHAMUYECKOE HalpaBlieHHe, (DAKTOIOTUYECKHE
CBEJICHUS O CBOMCTBaX, COCTaRBE,

c(OPMUPOBAHHOCTh YMEHMI BBISIBISITH XapaKTEpHbIE TPU3HAKU TOHATHUH,
COXPAaHSATh WX B3aUMOCBS3b, MCIOJIB30BATh 3TU NOHATHS NPU ONMCAHWHU COCTABa,
JI0Ka3aTEIbCTBA U NPOSBIICHUS PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHMI HCIOIb30BaTh XUMHUYECKYIO CHUMBOJIUKY TS
COCTAaBJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKPALICHHOW) popMyI,
OTIPE/ICJICHHBIX BEIIECTB U (PYHIAMEHTAIBLHOTO MPOUCXOXKICHUS, CO3/ITaHUsI MOJIENIeH
MOJIEKYJI BELIECTB, TMOJYYEHHbIX [UJII WUIIOCTPAUMM HMX XUMHUYECKOTO H
MIPOCTPAHCTBEHHOI'O COJICPKAHUS;

C()OPMUPOBAHHOCTh YMEHUH COXPAaHHOCTb MPUHAIJICKHOCTH H3YyUYEHHBIX
BELIECTB I10 UX COCTaBY M CTPOCHUIO K ONPENEICHHOMY KJacCy/TpynnaM COeANHEHUN
(YriieBogopopl, KUCIOPO U a30TCOAEPIKALIUE COSAUHEHUS, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHHMSI ), TaeT UM Ha3BaHue no cucremarndeckoil HomeHnkiarype (MIOITAK), a
TaK)Ke MPU TPUIIPUBOABUAIBHBIE HA3BaHUSI OCHOBHBIX BEIIECTB (3THJICH) , MPOIUJIEH,
alleTWJIeH, ATWIEHIJIUKONb, TJIHMLIEpUH, ¢eHol, G(opManbaerul, aleTaabAeru,
MypaBbUHAas KHCIIOTA, YKCYCHasl KUCJIOTa, OJICMHOBAast KUCJIOTa, CTEAPUHOBAs KUCIIOTA,
IIII0K03a, (PpyKTO3a, Kpaxmall, IeJIJIH103a, TIUIUH);

c(hOpPMHPOBAHHOCT, METOJIOB OIPEACIICHUS BHUJOB XHWMHUYECKHX CBS3€H B
OTIPE/ICJICHHBIX COCAMHEHUX (OAMHAPHBIC U KPATHBIC);

CdopMUpOBaHHOCTh MPUMEHEHHUS TOJOXKEHUNH TEOPUU XUMHUUYECKUX BEIIECTB
A. M. bytnepoBa st 00BSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
3apsaa; 3aKOH COXPAHEHHUSI MacC BEILECTB;

chOpMHPOBAHHOCTh YMEHUHN XapaKTEePU30BaTh COCTaB, CTpOEHUE, (PU3NIECKUEC U
XUMUYECKHE CBOMCTBA TUIUYHBIX MPEJICTABUTEICH Ppa3IMYHBIX KJIACCOB BEIIECTB
(MeTaH, 2TaH, ATWJIEH, MPOMWJIEH, aleTWIeH, OyraaueH-1,3, MerwiOyraaueH-1,3,
OCH30JI, METaHOJ, JTaHOJ, JATWICHIJIMKOJb, TJMIEPUH, (EHON, aleTalbJACTHI,
MypaBbUHAs U YKCYCHasl KUCJIOTBI, TJIIOKO3a, KpaxMmall, LeJII0JI03a, aMUHOYKCYCHAas
KHUCJIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO CBA3b MEXKAY HUMU YPaBHEHUSMH B



COOTBETCTBYIOIIEM KPUTEPUUHOM KOIPPHUIMEHTE C UCTHOIB30BAHUEM CTPYKTYPHBIX
bopmysr;

chopMyTUPOBaHHBIC XapaKTEPUCTHKHU XapaKTEePU30BaTh UCTOYHHUKHU
YTJIEBOJIOPOJIHOTO CHIPhS (HE(DTh, TPUPOJIHBIN Ta3, YroJib), CIOCOOBI X MepepaboTKu
U TIPAKTUYECKOE MMPUMEHEHHE TIEpepabOTKU MPOIYKTOB;

c(hOpMHPOBAHHOCTh YMEHUIN MPOBOJIUTH PACUETHI IO XUMUYECKUM YPaBHEHUAM
(macca, o0beM, KOJMYECTBO MCXOAHOTO BEIECTBA WM COCTOSHHUS MPOAYKTA IO
U3BECTHOU Macce, 00beMy, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB
WJIU TIPOJTYKTOB B COCTOSIHUU);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJICIOT CUCTEMOM 3HaHHUI 00 OCHOBHBIX METOAAaX
HAYYHOTO MO3HAHUSA, MPUMEHSAIOTCS B XUMHUU IPU WU3YUYCHUU BEIIECTB M HAYYHBIX
HampaBjieHU  (HAOMIOJCHHE, HW3MEPEHHE,  OKCIIEPUMEHT,  MOJICIMPOBAHNUE),
VCIIOJIB3YIOT CUCTEMHBIE XUMUUYECKUE 3HAHUS JUISl [IPUHATHS PELICHUH B KOHKPETHBIX
YKA3HEHHBIX COCTOSIHUSIX, BOIIPOCAX C BEIIECTBAMU U UX IIPUMEHEHUS,

chOpMHUPOBAHHOCTh YMEHUN COOJIOJAET MpaBUiia UCIOIb30BAHUS XUMHYECKOM
MocyAbl U J1Ta0OpaTOPHOTO O0OpYyJOBaHMS, a TakKe IMpaBwia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C DJHEPTrUYHBIMU PpE3yJIbTaTaMH JIA0OPATOPHBIX
XUMHUYECKUX IKCIIEPUMEHTOB;

00pa30BaHHOCTh YMEHUI TUIAHUPOBATH M MPOBOJIUTH XUMHUUECKUN IKCTIEPUMEHT
(mpeBpanieHue BEILIECTB MPU HArpeBAaHUM, MOJYUYEHHUE HTUJIIEHA M H3YyYEHHE HX
CBOMCTB, Ka4eCTBO OIPEICIICHUs] BEUIECTB, JeHATypalus OEKOB NMPH HarpeBaHHH,
[[BETHbIE MEXaHU3Mbl OCJIIKOB) B COOTBETCTBHUHM C OOUICHPUHSATHIMH METOJAMH
0€30MacHOCTH TPU HCIIOJIB30BAHMM BEIIECTB C BEIIECTBAMM M J1a0OPaTOPHBIM
000pyI0BaHUEM, ITPABUTEIBCTBOM PE3YJIHTATHl XUMUYECKOTO IKCIIEPUMEHTA B (hopme
3aMUCH COOTBETCTBYIOIIMX BEIIECTB M (hOPMYJIUPOBATh BBIBOJABI Ha OCHOBE 3TUX
pEe3yJIbTATOB;

COPMUPOBAHHOCTh ~ YMEHHH  THIATENBHO  AHAJIM3UPOBATh  XUMHUYECKYIO
uH(pOpMaLIMIO, TMOJIYy4aeMyl0 W3 pa3HbIX MCTOYHHMKOB (CpEeICcTBa MAacCOBOM
uHpopmaiuu, IHTepHeT u apyrue);

ChopmupoBaHHOCT ~ YMEHMA  COOMIOAAET  NpaBWIa  IKOJOTHYECKOTO
PYKOBOJICTBA B OBITY M TPYJIOBOU NEATETHLHOCTH B IEISX COXPAHEHUS CBOETO



3710pOBbS U OKPYKAOIIEN MPUPOTHOU CPENIbl, 0OCO3HABATH OMMACHOCTh BO3/ICVCTBHS Ha
YKHABBIE OPTaHU3MbI ONIPEAEICHHBIX BEMIECTB, TOHUMATh MOKa3aTeabHbli cMbIciT [TJIK,
IIOHMMAaTh Ha MPUMEPAX METOJbl U MNPEAOTBpAILlaTh MX BPEIHOE BO3JACHCTBUE HA
OpTraHu3M YEJIOBEKA. ;

JJIA O6yanOIHHXC$I C OI'paHUYCHHBIMHM BO3MOXHOCTAMHU 3O0POBbIA: YMCHHUC
IMPUMCHATb 3HAHUWA 00 OCHOBHBIX JOCTYIIHBIX MCTOAAX ITO3HAHWA MATCPUAJIBHBIX U
SKOJIOIM4YCCKHUX ACIICKTOB,

JUTSL CJIETIBIX U CHA0OBUIAIIMX YUYalUXCs: HAYUYUTHCS] UCIOJIb30BaTh PelibeHO-
TOYEUHYIO CucTeMy, o0o3HadeHHYI0 JI. bpaiins 3amuceiBaet hopmyiy.

11 KJIACC

[Ipenmer pesynbTaThl OCBOeHUSI Kypca «OOIIass U HeOpraHuYecKas XUMUS»
OTPaXaroT :

c(hOpPMHUPOBAHHOCTH MPEJCTABICHUI: 0 XUMUYECKUX MCTOYHHKAX €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPA, POJIM XUMUHU B TIO3HAHUM IIPUPOABI, B PA3BUTUU MBIIUICHUS
U KyJbTYphl JIMYHOCTH, €€ (PyHKI[MOHAJbHAs TPaMOTHOCTb, OOOCHOBaHHAas JIJIs
pelIeHns] MPAKTUYECKUX 3a7ad M DKOJOTHYEeCKM OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOMN CPEIIE;

o0ecnieunBaeT cucTeMy oOecnedyeHHus 3HAHWM, KOTopas BKJIIOYAaeT B ceOs:
OCHOBOIIOJIAraIINe MOHATUSA (XMMHYECKHI B3JEMEHT, aTroM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJEKyJia, MOJIb, MOJIIPHBIA 00BEM,
BaJICHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHMS, XUMHYECKas CBS3b
(KoBaJieHTHasi , MOHHAsA, METaJUIMYecKas, BOJIOPOHAs), KPUCTAIIMUECKasl PEIICTKa,
BUJbl XMMHMYECKOTO KJIMMaTa, pPACTBOPEHUE, DJICKTPOJUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJUTHUYECKAs  JMCCOLUMALUS, OKHUCIHUTENIb, BOCCTAHOBHUTENb, CKOPOCTh
YMEPEHHOI0 pEeXUMa, XHMHYECKOE pPABHOBECUE); TEOPUM M 3aKOHBI (Teopus
AJICKTPOJUTUYECKONU COLMAIM3alnK, nepuoandeckuii 3akod JI. M. Menneneena,



3aKOH COXPaHEHUsl MacC BEIIECTB, 3aKOH COXPAHEHMsI M NPEBPALLECHUS 3HEPTUU TPH
peaKkuMsIX  peaklUMil), 3aKOHOMEPHOCTH,  CHMBOJIMYECKHH  SI3bIK  XUMUH,
MHUpPOBO33PEHYECKHE  3HAHUSA, KOHCTHUTYLHOHHOCTb B  OCHOBE IOHHMAaHHS
IPUYMHHOCTH U CUCTEMHOCTH,

c(OPMUPOBAHHOCTh YMEHMI BBISIBISIET XapaKTEpHbIE TMPHU3HAKU TOHATHUH,
COXpaHsSET MX B3aWMOCBA3b, COOTBETCTBYIOIIME IOHATHS TPU  ONHUCAHUHU
HEOPTaHUYECKUX BEIECTB U UX SBJICHUM;

chOPMHUPOBAHHOCTh YMEHHM HCMOJIb3yeT XHUMHUYECKYI) CHUMBOJIUKY JUIS
cocTaBieHus (HOpPMYJ BEIIECTB W  OCHOBHBIX TMPUYUH, CHUCTEMATHYECKYIO
HoMenknatypy (MIOITAK) u TpuBHaibHbIE Ha3BaHUS OTACIBHBIX HEOPTaHUYECKUX
BelleCTB (yrapHblid ras3, yrieKUCIbIM Ta3, aMMHUaK, Taii¢Hash W3BECThb, HeramicHas
W3BECTh, MUTHEBASI COJIA, MUPUT U JPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUU OMPEICICHUs] BAJICHTHOCTH U CTEIIEHU OKHCIICHHUS
AJIEMEHTOB B COCIMHEHUSX YETBEPTHOIO COCTaBa, BHJIA XUMHUYECKOU CBSI3U
(KkoBaJIeHTHasi, WOHHAs, MeETAJUIMYECKas, BOJOPOJAHAs) B COCAMHEHUSX, THUIIA
KPUCTAJUIMYECKOMN PEIICTKA KOHKPETHBIX BEIIECTB (ATOMHAsI, MOJICKYJISIpHAs, MOHHAS,
MeTaJIMYecKas), XapakTepa Cpebl B BOJHBIX PacTBOpaX HEOPraHMYECKHX BEIIECTB.
COCIUHCHMUS;

chOpPMHPOBAHHOCTh YMEHUN COXpaHSET MPUHAIICKHOCTh HEOPTaHUYECKUX
BEIIECTB 110 UX COCTaBY K OMpPENEIEHHOMY KJIacCy/TpylmaM COE€IUHEHUN (TPOCThIe
BEIIECTBA — METAJUIbl U HEMETaJUTbl, OKCHJIbI, OCHOBAHMS, KUCJIOTHI, aM(pOTEpHBIC
TUAPOKCUIIBI, COJIN);

ChopMUpPOBaAaHHOCT, YMEHUN PACKPBIBAET CMBICT TEPUOJAUYECKOro IpaBa
J. . MenneneeBa M BBIBECTH €r0 CHCTEMATH3UPYIONIYI0, OOBICHUTEIBHYIO H
IIPOTHOCTUYECKYIO (DYHKITHUIO;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOEHHUE aTOMOB
AJEMEHTOB 23yieMeHTOB 14 mnepuonoB Ilepuogmueckoil CUCTEMBI  3JIEMEHTOB
1. 1. MenpeneeBa, UCNonb3ys MOHATUS «S-, P-, d-2JIEKTPOHHBIE OpOUTAIINY,
«QHEPreTUYECKUE YPOBHU», OOBSICHSIS 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB
AJIEMEHTApPHBIX AJIEMEHTOB U MX CBs3€M II0 nepuonam u rpymnmnam Ilepuoanueckon
CHUCTEMBI 3JIeMEHTapHbIX 31eMeHTOB 1. 1. Menneneena;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh (OMHUCHIBATH) OOIINE XUMUUECKHE
CBOMCTBA HEOPraHWYECKHX  BEIIECTB  PA3JIMWYHBIX  KJIACCOB, IOATBEPKIATh
CyLIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXAY HEOPraHWYECKHUMHU BEIIECTBAMU C
MOMOIIBIO COOTBETCTBYIONIUX (PU3NYECKUX SBIICHUIA;

pa3pabOTaHHBIE METOJIBI OMPECICHIS] XUMHUECKOTO COCTOSHUS TI0 Pa3IMYHBIM
BO3JCHCTBUSIM  (KOJMYECTBO M COCTaB pEArUPYIOIMIUX BEIIECTB, TEIUIOBOE
BO3JICHCTBHE, OOYCIIOBIICHHOE CTETICHBIO OKHCIICHUS JJIEMEHTOB, OOpaTUMOCTHIO,
Pa3IMYHBIMU KaTaJIU3aTOPAMHU);

c(hOpMHPOBAHHOCTh YMEHUN COCTABIISICT YPABHCHHSI PA3TUYHBIX THUIIOB, ITOJTHBIC
U COKpAIlICHHBIE YpaBHEHHUS HOHHOTO OOMEHA, YCJOBHS CYIIECTBOBAHUS, MPH
KOTOPBIX 3TU COCTOSIHUA MAYT JI0 KOHIA;

c(hOpMHUPOBAHHOCTh YMEHHMHM MPOBEICHHS WCCIICAOBAHUM, TOATBEPIKIAFOITUX
Ka4eCTBEHHBI COCTaB pa3JIMYHBIX HEOPraHMYECKUX BEILIECTB, PaCMO3HABATH
ONBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHMYECKUX
BCIIIECTB;

chOPMHUPOBAHHOCTh ~ YMEHHMH  pAacKpbhIBaeT  CYIIHOCTh  OKHUCIHUTEIIBHO-
BOCCTAHOBUTEJILHBIX METOJIOB ITyTEM COCTaBJICHUS OanaHca OajlaHca 3ThX 0ajlaHCOB;

c(hOpMUPOBAHHOCTh YMEHHUU OOBSICHSIET TMHAMUKY SKOHOMHYECKOTO COCTOSHUS
OT pa3IUYHBIX (DAKTOPOB; XapakTep CMEIICHUS XUMHUYECKOrO paBHOBECUS] B
3aBUCUMOCTH OT BHEIIHUX Bo3aercTBul (mpunuumn Jle [latene);

chOpPMHUPOBAHHOCT, yMEHUW  XapaKTepHU30BaTh XHUMHUYECKHE IPOIIECCHI,
COTJIaCOBaHUE HAa OCHOBE MPOMBIIIJICHHOTO MOJYYEHHUSI CEPHOM KUCIOThI, aMMHAKH, a
TaKkke CPOPMUPOBAHHOCTH TPEJCTABICHUNA 00 OONMX HAYUYHBIX MPUHIUINAX U
AKOJIOTUYECKUX MPOOIIEMaX XUMHUYECKOTO MPOU3BO/ICTBA;

ChopmMupoBaHHOCTh YMEHUI MPOBOAHUT PACUETHI C HCIOJIB30BAHHEM TOHSITHI
«MaccoBasi JIOJsl BEIIECTBA B pacTBOpPE», OOBEMHBIX OTHOUIEHUH Ta3a NpH
XUMUYECKUX pEeaKIUsiX, MacChl BeIIecTBa WM o0beMa Traza IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacChl WJIM O0OBEMa OJHOTO U3 BEIIECTB B (PU3MUECKUX
BEIIIECTBAX, TEIUIOBOr0 d3(¢deKTa Ha OCHOBE COXPAHEHHS MAaCChl. BEIIECTBA,
MPEBPALIEHUS U COXPAHEHUE DHEPIUU;



c(OPMUPOBAHHOCTh YMEHUN COOJIIOJAET MPaBHJIa UCIIOJIB30BAHUS XUMUYECKOM
nocyAsl M Ja0OpaTopHOro OOOpYyIOBaHUS, a TakXke TMpaBwia oOpalieHus cC
BEILIECTBAMH B COOTBETCTBUU C DSHEPIrUYHBIMH PpPE3yJIbTaTaMU JIaDOPAaTOPHBIX
XUMHYECKUX IKCIIEPUMEHTOB;

c(OPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M  TMPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (pa3paboTka MepoKcuia, OOBSIBICHHOTO B pa3pabOTKe KaTaiau3aTopa,
OIIpEJIe]IEHNe PAaCTBOPOB BEILECTB C IOMOIIbI0 YHHUBEPCAJIBHOIO HHAMKATOPA,
BIIMSHUE Pa3IM4YHBIX (AKTOPOB HA CKOPOCTb XUMHYECKOTO COCTOSHHS, COCTOSIHUE
MOHHOTO 0OMEHa, KaueCTBEHHOE COCTOSIHUE CyJb(ar-, KapOOHAT- U XJIOPUI-aHUOHOB,
Ha KaTUOH aMMHaKa, PEIIeHUE HKCIEPUMEHTAIbHBIX 337a4 Mo TeMaM «MeTauib» U
«Hemeramib») B COOTBETCTBUM C  OOLIEHPUHATHIMM  IHpaBWJIAMU  TEXHUKU
0€30MacCHOCTH MpPH MCIOIb30BAaHUM SHEPreTUYECKMX BEUIECTB U JaOOPATOPHBIX
YCTAaHOBOK, pe3yJbTaTbl XUMHYECKOIO HKCIEpUMEHTa B ¢opMe 3amucei
COOTBETCTBYIOIIMX BEHIECTB M (YOPMYJIHUPOBAHUS BBIBOJOB JJII OOOCHOBAHMS ITHUX
pe3yJIbTaToB;

C(OPMUPOBAHHOCTh ~ YMEHHMH  THIATEIBHO  AHAJIM3UPOBATh  XUMHUYECKYIO
UHPOpMAIMIO, TMOJIydaeMyl0 U3 pa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrue);

chOpMHPOBAHHOCTh YMEHMI COOJIIO/IaeT TMpaBHJIa IKOJOTHYECKOTO JIUIEPTO
MOBEACHUS B OBITY U TPYAOBOMU JESITEILHOCTH B IEJISX COXPAHEHUSI CBOETO 3I0POBBS
U OKpY>Karoliel NpupoaHOM cpeibl, 0OCO3HABATh OMACHOCTH BO3JICUCTBUS Ha >KUBBIC
OpraHu3Mbl OTIPEJICJICHHBIX BEILIECTB, MOHUMAas cMbIci nokazarens [1JIK, noscuars Ha
MpuUMepax METOJbl PYKOBOJICTBA M TPEAOTBpaAlllaTh UX BPEAHOE BO3JACHCTBHE Ha
OpraHu3M YeJIOBEKa;

JJIA o6yqa}011mxc;1 C OIpaHUYCHHBIMHU BO3MOXHOCTAMH 3O0POBbiA: YMCHHUC
IIPUMCHATb 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX MCTOAAX ITO3HAHWA MATCPUAJIBHBIX U
OKOJOI'M4YCCKHUX ACIICKTOB,

JUISL CIIENBIX M CIa0OBUASIIUX YYalllUXCsl: HAYYUTHCS MCIOIb30BaTh peiabedHO-
TOUCUHYIO cucTeMy, o0o3HaueHHyto JI. bpaiins 3anuceiBaeT popmyiy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne Ha3Banue pa3zaesioB U TeM NpOrpaMMbl KonnuectBo yacos OnextpoHHbIe (IIU(POBHIEC)
/I Bcero Kourponbasie [TpakTideckie  00pasoBaTeIbHBIC PECYPCHI
paboThI paboTHhI
Pasnen 1. Teoperudyeckne 0CHOBbI OPraHMYeCKOM XUMMHU
1.1 IIpenmer oprannyeckoi xumuu. Teopus A. M. 3
bytneposa
Uroro no pazneny 3
Paznen 2. YrieBoaopoabl
2.1 |IlpenenbHbIE YTI€BOAOPOIbI — AJTKAHBI
2.2 HenpenenbHbIe YIIIEBOIOPOIbL: AJKEHBI, 1
aJKaJUEHBI, aJTKUHBI.
2.3 |ApoMaTthuecKue yrieBo0pO bl 2
2.4 | IlpupoaHble HICTOYHHUKH YTIIEBOJIOPOJIOB U UX 1 1
nepepaboTka
2.5 |YrieBoaopoJ sl KOHTpOJIbHAs padoTa 1 1 1
Uroro no pazneny 13

Paznen 3. Kucjiopoacoaepskaniye opranHuueckme coeMHeHust




Ha3Banue pa3zienoB U TeM NporpaMmMbl

KonnyecTBo yacoB

OnexTpoHHbIE (LIUPPOBHIE)

/1 Bceero|Kontponbnsie | IIpakTuueckue 00pa3oBaTeNbHBIC PECYPChI
paboThI paboTHI

3.1 |Couptel. ®eHon

3.2 |Anpaeruasl. KapboHoBbie Kuca0Thl. ClOKHBIE 1
3(upbI

3.3  |YrieBojsl 3

3.4. |Kucnopoacoaepxaiine COe IMHCHUS 1
KontposnbHas pabora 2

Uroro no pazneny 13

Paznen 4. Azorcoaep:kaniue opraHnyecKue coeTMHeHsl

4.1  AmuHbBl. AMUHOKHUCIIOTHI. benku 3

Uroro no pazneny 3

Pa3zgea S. BoicokomoJieKy/ISIPHbIE COeIMHEHUSA

5.1 |IImactmaccel. Kayuyku. BonokHa 1

5.2 |WtoroBas KOHTpoJbHas paboTa 1 1

Hroro no pazneny 2

OBIIEE KOJIMYECTBO HACOB I10 34 3 2

I[TPOI'PAMME




11 KJIACC

No Ha3zBanue pa3nenoB u TemM porpamMmmsbl KomnnuecTBo yacos DNEeKTPOHHbIE
I/ Bcero| Kontponbnslie | [Ipaktnueckue (wupposere)
paGoTHI paGoTHI o0pa3zoBaTebHbIC
pecypchl
Paznen 1. TeopeTnueckne 0CHOBBI XUMMU
1.1 |Crpoenne atomoB. [lepnonnueckuii 3aK0H 1 3
[lepnognyeckas cucrema o snementam /. 1.
Menneneena
1.2 | Ctpoenue BemecTBa. MHOTOOOpa3ne BEIIECTB 4
.37 | XuMu4YeCKHE mPOLECChHI 6 1 1
Uroro no pazneny 13
Paznen 2. Heopranuyeckasi xumusi
2.1 (Merauibl 6 1 1
22— HemeTasel 9 1 1
23— CBsI3b HCOPraHUYECKUX U OPTaHUYECKUX BEIIECTB
Uroro no pazneny 17

Pa3gea 3. Xumus v ;Ku3Hb

3.1 | XuMu4d 1 )KU3Hb 3

3.2.| UrToroBas KoHTpoJIbHAs paboTa 1o olmei u 1 1
HEOPTraHUYECKOW XUMUH




Ne HasBanue pa3nenos 1 TeM IpOrpaMmsl KonungecTBo yacos DNEeKTPOHHbBIE
n/n Bcero| Kontponbhubie | [Ipaktnueckue (zudpossre)
paGoTHI paGoTHI oOpa3oBaTeIbHBIC
pecypcel
Uroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB IIO ITPOITPAMME | 34 4 3
IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KommuectBo vacos [ara DneKkTpoHHbIE HU(PPOBBIE
/I Bcero| Kourpomsheie | [Ipaktrdeckue |M3YUCHHS | 00pa30BaTeIbHEIC PECYPCHI
paboThI paboThI
1 IIpenMer opraHM4ecKoOd XUMHUH, €€ 1
COCTAaB, Pa3BUTHE U 3HAUCHUE
2 Teopus npoBeAeHUS PE3YIBTATOB A. 1 bubnuoTteka
M. byTtnepoBa, €€ OCHOBHBIE LOK https://myschool.edu.ru/
ITOJIOKEHUS
3 IlpencraBnenue o kinaccupuKamu 1

BeniectB. Homenkiarypa
(cucreMaruyeckas) U TPUBHAIbHBIC
HA3BaHUsl YKa3aHHBIX BEIIECTB




No Tema ypoka KonngecTBo yacos [ara DeKTpOHHBIE U(POBBIE

/I Bcero| Kontponshebie | [Ipaktndeckue | U3y1CHUA 00pa30BaTEIBHBIC PECYPCEI

paboThI paboThI

4 | AnKaHBIL: COCTaB M CTPOCHHE, 1 bubnnoreka
TOMOJIOTUYECKHUN P LOK https://myschool.edu.ru/

S5 Merad 1 3TaH — npocTeme 1 bubanoreka
IpeACTaBUTEININ aJIKAHOB LOK https://myschool.edu.ru/

6  AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA | | bubnuoteka

IIOK https://myschool.edu.ru/

7 |DTuWNeH W mpomwiieH — mpocTeimue | 1 bubnnoreka
MPEJICTABUTENH ATKEHOB XUMHYECKUE LOK https://myschool.edu.ru/
CBOMCTBA U OCHOBHBIE CIIOCOOBI
MOy YCHHUS

8 | IIpaktuueckas padora Ne 1. 1 1 bubmuoreka
«ITomydeHue 3TUIEHBI U U3YYEHUE ETO [HOK https://myschool.edu.ru/
CBOWCTBa»

9 |Ankamuensl. byraguen-1,3 u 1 bubmnoreka
MeTmiIOyTaaueH-1,3. XumMudeckue IIOK https://myschool.edu.ru/
cBoiicTBa [lonmyuenue u3
CUHTETUYECKOTO KayuyKa pPe3UHbI

10 |AJKUHBIL: COCTaB U OCOOCHHOCTHU 1 bubnuoteka

HArpy3Ku, FOMOJOTHYECKUH P,
AIIETUIIEH — MPOCTEUILIHI
MPEACTABUTEND AJIKWHOB XUMUYECKHUE

IHOK https://myschool.edu.ru/




No Tema ypoka KomnuectBo yacos Hara DnexkTpoHHBIC TU(PPOBBIC
/I Bcero| Kontponshebie | [Ipaktndeckue | U3y1CHUA 00pa30BaTEIBHBIC PECYPCEI
paboThI paboThI
CBOWCTBA U MOJIyYCHHUE
11 BprunciieHus no ypaBHEHUIO 1 bubimoreka
XUMUYECKUX peaKIui LOK https://myschool.edu.ru/
12 | ApeHnbl: 6eH30J1 ¥ TOJy0JI. TOKCUYHBIE 1 bubimoreka
apEHbl XUMUYECKUE CBOMCTBA U IIOK https://myschool.edu.ru/
OCHOBHBIE CITIOCOOBI MTOTYYCHUS
13 I'enernueckas CBSA3b MEXAY 1 bubmuoteka
Pa3JIMYHBIMU KJIaCCaMU YTJIEBOJIOPO/IOB IHOK https://myschool.edu.ru/
14 IIpupoaHbie HICTOYHUKHU 1 bubnuoteka
YIJIEBOAOPOIOB: IIPUPOIHBIN I'a3 U IHOK https://myschool.edu.ru/
MONYyTHbIE HEPTSAHBIE ra3bl, HEPTh U
MPOJIYKTHI €€ nepepaboTKH.
15 ITpupoaHbie ICTOYHUKH 1 bubmoreka
YIJIEBOJOPOAOB: MPUPOIHBIN T'a3 U [HOK https://myschool.edu.ru/
MOy THHIE HE(TSAHBIE Ta3bl, HEPTh U
MIPOJIYKTHI €€ mepepaboTKH.
16 KontposabHas paboTa no pasaeiy 1 1
«YTIeBOAOPOABI
17 IlpenenbHble ONHOATOMHBIE CIUPTHI:  —+— bubnuoreka




No Tema ypoka KonngecTBo yacos [ara DeKTpOHHBIE U(POBBIE
/I Bcero| Kontponshebie | [Ipaktndeckue | U3y1CHUA 00pa30BaTEIBHBIC PECYPCEI
paboThI paboThI
METaHOoJ U 3TaHo)I. Homenkiatypa LOK https://myschool.edu.ru/
M30MEPHUS, TOJIyYEHNE U XUMHUUECKHUE
CBOWCTBA
18 |MHOroaToMHbIE CITUPTHI: 1 bubnnoreka
ATUJICHIJIUKOJb U TJIMLEPHUH. L OK https://myschool.edu.ru/
HomMmenknaTtypa uzomMepusi, oiay4eHHe
1 XUMHYECKHE CBOMCTBA
19 ®eHon: cTpOEHUE MOJIEKYI, 1 bubmuoTteka
(bu3ryecKre 1 XMMUICCKHE CBOMCTBA, IIOK https://myschool.edu.ru/
MIPUMEHEHUE.
20 Anpnaeruasl: hopMaIbIACTHI U 1 bubmmoreka
aneranpaerua. Auetod HoMenkiarypa IIOK https://myschool.edu.ru/
M30MEPHUS, IOJIYYEHNE U XUMHUUYECKHUE
CBOMCTBA
21 |OgHOOCHOBHBIE MPEACITbHBIC 1 bubmmoreka
KapOOHOBBIC KUCIOTHI: MypaBbUHAS U OK https://myschool.edu.ru/
ykcycHasi. HomeHknarypa nzomepus,
MOJIYyYE€HUE U XUMHYECKHUE CBOMCTRA
22 Ilpaktuyeckas padora Ne 2. «CsorictBa | 1 1
pacTBOpa YKCYCHOW KHUCJIOTBI»
23 CreapuHOBas U OJEUHOBASA KUCIOTBL, — T — bubnuoreka




No Tema ypoka KomnuectBo yacos Hara DnexkTpoHHBIC TU(PPOBBIC
/I Bcero| Kontponshebie | [Ipaktndeckue | U3y1CHUA 00pa30BaTEIBHBIC PECYPCEI
paboThI paboThI
KaK IIPEICTaBUTENIN BBICIINX - LOK https://myschool.edu.ru/
KapOOHOBBIX KUCIOT.
24 |MpbL1a Kak BbICIIas COJIb KapOOHOBBIX 1 bubmuoteka
KHCJIOT, UX MOIOIIIEE eHCTBUE LOK https://myschool.edu.ru/
25 |CnosxHble 3GupHI KaK MPOU3BOHBIC | bubmmoreka
KapOOHOBBIX KUCIOT. ['uaponus L OK https://myschool.edu.ru/
CJIOKHBIX 3(hUpPOB
26 | XKupsl: ruaposn3, IPUMEHEHUE, | bubmmoreka
OMOJIOTUYECKAs POJIb CUJIBI. IHOK https://myschool.edu.ru/
27 'YraeBojwl: COCTaB, KiIacCU(pUKAITHSI. 1 bubmnoreka
Baxueiime npeacTaBUTeNN: TIIOK03a, IHOK https://myschool.edu.ru/
bpykTo3a, caxapo3sa.
28 Kpaxmain u nemntoio3a kak npupojseie | 1 bubnuoTteka
MOJIUMEPHI [HOK https://myschool.edu.ru/
29 |KonTpoawsHas paboTa 1o pasaerny 1 1
«Kucnopozconepxaiiye opraHu4ecKue
COEAMHEHUSD)
30 |/AMUHBI: METHJIAMUH U aHUJIUH. 1 bubnuoteka




No Tema ypoka KonngecTBo yacos [ara DeKTpOHHBIE U(POBBIE

/I Bcero| Kontponshebie | [Ipaktndeckue | U3y1CHUA 00pa30BaTEIBHBIC PECYPCEI

paboThI paboThI

IOK https://myschool.edu.ru/

31 AMHHOKHCIIOTHI Kak aM(OTepHbIE 1 bubimoreka
OPraHUYECKUE COCIUHECHUS, UX LOK https://myschool.edu.ru/
ononornueckoe 3HaueHue. Ilentuanl

HomenknaTtypa uzomepus, moiaydyeHue
U XUMHUYECKHE CBOMCTBA

32 benku Kak HaTypajabHbIE 1 bubnuotexa
BBICOKOMOJIEKYJIIPHBIE COETMHEHUS L OK https://myschool.edu.ru/

33 ' OCHOBHBIE NOHATUSA XUMHH 1 bubnuoteka
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM IHOK https://myschool.edu.ru/

OCHOBHBIE METO/IBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETUHEHU M.
IlmacTmaccel, KaydyKH, BOJIOKHA

34 |HtoroBas KOHTpoJibHAs paboTa 1o 1 1

OpraHnndecko XuMuu

OBHIEE KOJIMYECTBO YACOB I10 34 3 2
I[TPOIPAMME




11 KJIACC

Ne Tema ypoka KosnuecTBo yacos Jara DJeKTpoHHBIE IU(POBHIE
/I Bcero|Kontpoinbnsie [Ipaktuueckue A3y 1CHHA 00pa30BaTEIbHbIC PECYPCHI
paboThI paboTHI
I | XuMUYECKHU 3JIEMEHT. ATOM. 1
DJeKTpoHHasi 00paboTKa aTOMOB
2 |[lepmoanueckwii 3aKOH U 1 bubnuoteka
[lepnoanueckas cucrema 1o IIOK https://myschool.edu.ru/
sanemenTaM JI. 1. Menaeneesa, ux
CBsI3b C COBPEMEHHOM TEOpUEH
aTOMOB
3 3aKOHOMEPHOCTH WU3MEHEHUS 1 bubmoreka
CBOMCTB 3JIEMEHTAPHBIX 3JIEMEHTOB IIOK https://myschool.edu.ru/
Y WX COCAMHEHUN IO TPyIIaM U
nepuoiam. 3Ha4EHUe
MEPUOIMYECKOTO ITPaBa U CUCTEMBI
aneMeHToB nuTanus .M.
MenzeneeBa B HayKe O pa3BUTUH
4 |CrpoeHue BeliecTBa. XUMUYECKast 1 bu6mmoreka

CBSI3b, €€ BUJIBI; MEXaHU3MBI
00pa3oBaHUs KOBAJCHTHOMN CBS3H.
Bonoponnas cBsi3b

IOK https://myschool.edu.ru/




No Tema ypoka KonngecTBo yacos Jara DneKTpoHHBIE U(POBHIE
/m Bcero|KonTtponbhbie [Ipaktuueckue U3Y1CHUA 00pa30BaTEIBHBIC PECYPCEI
paboThI paboTHI
5 BaneHTHOCTb. 1 bubmmoreka
DIEKTPOOTPULIATEIBHOCTb. IHOK https://myschool.edu.ru/
Crenenb okucienus. BemectBa
MOJIEKYJISIPHOTO U
HEMOJICKYJIIPHOTO BEIIECTB
6 |IIpemsioxenre o0 AMCIEPCHBIX 1 bubmoreka
obcyxaeHusix. UcTuHHBIE 1 IIOK https://myschool.edu.ru/
KOJUIOW/IHBIE pacTBOPBI. MaccoBas
JI0JIs1 BEIIECTBA B PaCTBOPE
7 | Knaccudukaiuys 1 HOMEHKIIATypa 1 bu6mmoreka
HEOPTaHUYECKUX COCITMHCHUU. IIOK https://myschool.edu.ru/
['eneTnueckas CBsI3b
HEOPraHMYECKUX BEIIECTB,
Pa3JIMYHBIX KJIACCOB
8 |Knaccuduxkaiysi OCHOBHOTO 1 bubmoreka

MHIPEJIMEHTA B HEOPTaHUYECKON 1
OpPraHUYECKON XUMHUU. 3AKOH
COXpaHEHUsI MaCCOBBIX BEILIECTB;
3aKOH COXPAHEHUS U
npeoOpa3oBaHUs SHEPTUH TIPU
JTUHAMUYECKHUX PEAKLUAX

IIOK https://myschool.edu.ru/




No Tema ypoka KonngecTBo yacos Jara DneKTpoHHBIE U(POBHIE
/I Bcero|KonTtponbhbie [Ipaktuueckue U3Y1CHUA 00pa30BaTEIBHBIC PECYPCEI
paboThI paboTHI
9 |Cxopoctb uzmenenns. Ooparumeie | 1 bubnnoreka
COCTOSIHHS. XMMHYCCKOE LIOK https://myschool.edu.ru/
paBHOBECHE
10 |ITpaktuueckas padota No 1. 1 1
«BausHue pa3znuuHbIX PAKTOPOB HA
CKOPOCTb XMMHUYECKOT0 PEXKUMA
11 DnexTponuThyUecKass AMCCOLHAIMS. 1 buobnuoreka
[Ipenmoxenue o BOJIOPOTHOM IHOK https://myschool.edu.ru/
unaukarope (pH). Peakuuu
HOHHOTO oOMeHa. ['uaponus
MOJTYYECHHBIX U HEOPTAaHUUECKUX
BEIIIECTB
12 |OxucnutensbHO- 1 bubnuoreka
BOCCTAHOBHUTEIbHBIE COCTOSIHUS. IIOK https://myschool.edu.ru/
[Ipensioxenue o MEKTPOINU3y
pacTBOpPOB U PaCTBOPOB COJIU
13 |KonTposbHast paboTa 1o pazaeiy 1 1
«TeopeTnueckre OCHOBBI XMW
14 |Merannbl, UX TOJIOKEHUE B — 1 bubanoreka

[Tepunoanyeckoii cucreme
anemeHToB Jl. 1. Menneneera u

IIOK https://myschool.edu.ru/




No Tema ypoka KonngecTBo yacos Jara DneKTpoHHBIE U(POBHIE
/m Bcero|KonTtponbhbie [Ipaktuueckue U3Y1CHUA 00pa30BaTEIBHBIC PECYPCEI
paboThI paboTHI
0COOEHHOCTH TBEPJOCTH aTOMOB.
O6mme pusznyeckne CBOWCTBA
METAJLJIOB
15 |CnnaBsl METAILIOB. 1 bubnmuoteka
DIIEKTPOXUMHUYECKUN Pl IHOK https://myschool.edu.ru/
HaIpsKEHHBIX METAJIJIIOB
16 | XumMuueckue cBOWMCTBA 1 bubmmoreka
OpraHUYeCKUX METAIJIOB (HATPUH, LOK https://myschool.edu.ru/
Kaui, KaJIbLUM, MarHum,
ATIOMUHUN) U UX COCTUHECHUIA.
17 | XuMuueckue cBOKMCTBA XpoMa, 1 bubnuotexa
MEIM [IUHKA, KEeJIe3a U UX IIOK https://myschool.edu.ru/
COCAMHEHUN
18 [IIpaktuueckas padota No 2. 1 1
«PemieHne 3KCepuMEeHTAIbHBIX
3a1a4 1o teMe «MeTtamibb»
19 [ KonTtposbHas paboTta 1o Teme 1 1
«Metaiutb»
20 Hewmeraiisl, X HOJIOKECHHUE B —1— bubmmoteka

[Tepunoanueckoit cucreme
anemenToB Jl. 1. MenaeneeBa u

IIOK https://myschool.edu.ru/




No Tema ypoka KonngecTBo yacos Jara DneKTpoHHBIE U(POBHIE
/m Bcero|KonTtponbhbie [Ipaktuueckue U3Y1CHUA 00pa30BaTEIBHBIC PECYPCEI
paboThI paboTHI

0COOCHHOCTH HAIPSHKEHUS aTOMOB
21 ®usnyeckue CBOMCTBA 1 bubmmoreka

HEMETAJUIOB. AJUIOTPOIHUS OK https://myschool.edu.ru/

HEeMeTaJlJIOB (Ha OCHOBE

KHucjaopoaa, cepsl, hochopa u

KHUCJIOpO/a)
22 | XMMHMYECKHE CBOMCTBA rajIOr€HOB, 1 bubmmoteka

Cephl U UX COCAUHEHUM LIOK https://myschool.edu.ru/
23 | XMMHYECKHE CBOMCTBA a30Ta, 1 bubmmoreka

dbocdopa u ux coeTuHEHU N IHOK https://myschool.edu.ru/
24 | XuMuuecKue CBOMCTBA, KpeMHust U | | bubnuoTteka

X COCOUHECHUS IIOK https://myschool.edu.ru/
25 [IpuMeHeHue TBEpAbIX HEMETAIOB | | bubnuoteka

1 MX COCTMHCHMM. LIOK https://myschool.edu.ru/
26 |O0o001IeHne U cUcTeMaTH3alus 1 bubnuoTteka

3HaHWUU 110 TeMe «HemeTtamnly.
Bpruucnenus no ypaBHeHUSIM
BETPOBOM U TEPMOXUMUUECKOU

IIOK https://myschool.edu.ru/




No Tema ypoka KonngecTBo yacos Jara DneKTpoHHBIE U(POBHIE
/m Bcero|KonTposbhabie [Ipaktuueckue H3YICHAA 00pa30BaTEIBHBIC PECYPCEI
paboThI paboTHI
pacycToB
27 [IIpaktuueckas padota Ne 3. 1 1
«PenieHre s3KCepuMEHTAIbHBIX
3aj1a4 1o TeMe «Hemetabmy
28 |KontpoibHas paboTa 1o Teme T 1
«Metaiutb»
29 Heopranuueckue u opranudyeckue | 1 bubnnoreka
kucnotel. Heopranmueckue u OK https://myschool.edu.ru/
OpraHUYECKUE OCHOBBI
30 |AMdoTepHbIe HEOpraHUYECKHE U 1 bubmoreka
OPraHUYECKUE COCIUHEHHUS. IIOK https://myschool.edu.ru/
I'enetnyeckas cBsA3b
HEOPraHUYECKHUX U BEILIECTB
31 |Ponb XUMUU B SHEPIETHUKE, 1 bubnuoteka
SHEPTETUYECKOMN U TUILEBOU IIOK https://myschool.edu.ru/
0€30MacHOCTH, Pa3BUTUH HAyKU
32 |IIpencraBiaenue 06 oOIUX 1 bubmoreka

HAyYHBIX MPUHIIUATIAX TIOTyYCHUS
MTPOMBITIUICHHBIX MPOMBIIIIJICHHBIX
BEILIECTB

IIOK https://myschool.edu.ru/




No Tema ypoka KonngecTBo yacos Jara DneKTpoHHBIE U(POBHIE
/m Bcero|KonTponbhbie [IpakTrueckue U3Y1CHUA 00pa30BaTEIBHBIC PECYPCEI
paboThI paboThI
33 |YenoBek B MUPE BELIECTB U 1 bubnmuoteka
MaTepuanoB. XUMHs U 310POBbE HOK https://myschool.edu.ru/
YeJI0BeKa
34 UtoroBasi KOHTPOJIbHAS paboTa 1Mo 1 1
00111e¥ 1 HEOPraHUYECKOU XUMUH
3a kypc 11 kimacca

OBIIEE KOJIMYECTBO HACOB IIO [ 34 4 3
I[TPOI PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
HNPOLOECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYHEHUKA

1.Pymsutuc I'.E. Xumwmsa. Opranuueckas xumus 10 xjmacc: yd4eOHHK —JIs
00111e00pa3oBaTeNIbHBIX yupexkaeHuii: 0a3oBbiii ypoBenb / [.E. Pymsutuc, O.I.
®enpaman — 14-e uznanne — M.: [IpocBenienue

2. Pymsutuc T'.E. Xumuma. Opranmueckas xumust 11 kmace: y4eOHMK is
o0mieo0pa3oBaTebHBIX yupexkaeHuil: 0azoBbiii ypoBens / I'.E. Pymsutuc, O.I'.
®enpaman — 14-e uznanue — M.: IlpocBenienue

METOINYECKHUE MATEPHUAJIBI JIA YYUTEJIA

1. Joponpkun B.H. Xumusa. EI'D. Pazmen «Opranmueckas xumus». 10-11 ximacce.
TpenupoBouHas TeTpaab. 3a1anus U pemenns. M3narensctBo: Jlernon. 2018 roxa.

2. Jopoubknn B.H. Xwumusa. EI'D. Pazmen «O6mas xumus». 10-11 kiace.
TpenupoBouHas TeTpaip. 3aganus u pemenus. M3narensctBo: Jlernon. 2018 roa.

1. Ps6oB M.A. COopHuK 3aaa4, ynpaxHeHUi u tectoB no xumuu 10-11 knacesl. K
yueonuky I'.E. Pymsutuca, ®.I'. ®eapamana «Xumusa. 10 kmacey, «Xumus. 11
kimacey. @I'OC. UzparenncTtBo: DK3amen. 2018 ro.

2. loponpkun B.H. Xumusa. EI'D. 10-11 kmacc. Temarndecknii TpeHUHT. 3aaHus
0a30BOr0 U MOBBIIIEHHOTO YPOBHEN cliokHOCTH. M3narensctBo: Jlernon. 2018 roa.

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bubmmoteka I{OK https://myschool.edu.ru/

1. http://www.chemnet.ru I'azeta « XuMusi» 1 calit 1151 yuutens «5 uay Ha

YPOK XUMHUN»
2. http://him.1september.ru Enunas xomnekusa LIOP: [IpenmeTHas komnekuus

«XUMHD
3. http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbIE

skcriepuMenThl: xumusi. Komneknust Poccuiickoro o6mieo0pa3zoBaTeIsHOTO
noprana
4. http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. AnukOGepoBoii
http://www alhimik.ru  Bcepoccuiickast onuMnuazga MKOJIbHUKOB IO XUMUH

hd

6. http://chem.rusolymp.ru Opranuyeckast XuMuUs: dJICKTPOHHBIA YUSOHUK IS

CpPEIHEH IIKOJIbI



0

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: DJICKTPOHHBIN YUeOHUK
http://www hemi.nsu.ru OTKpPBITBIN KOJIEIK: XUMHUS

http://www.chemistry.ru JlucTaHIHOHHAS OJTUMIINAIA IO XUMHUH:
TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOCKT
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