MUWHUCTEPCTBO MIPOCBEIMIEHUSA POCCUIICKON ®EJIEPAIINN

MuHnCcTEPCTBO NMPOCBEIEHUS] H HAYKHU
Kabdapauno - baakapckoii Pecnyoinku

MectHas aamuaucTpanus Tepckoro MyHuuunajabsHoro paiiona KbP

MKOY Jluueit Ne 1 r.m. Tepek

PACCMOTPEHO COT'JTIACOBAHO
Ha 3aceaHuM eJarorudeckoro  3aMecTHTENb JUPEKTOpa
COBETA JIULES IPOTOKOJ // no YBP

oT «24» aBrycra 2023r. Ne 1 / Hakosa P.JI.
«24» aBrycra 2023r.

> PIrocC

OBHOBJ/IEHHbIE

YTBEPXIEHO

Hupektop
bankaposa J1.3.

sl
“4,11(1/13 —

IIpukas
oT «24» aBrycra 2023r.Ne 58

Pabdouasi nporpamma

(ID 2127911)

Y4yeoHoro npeamera «Xummus. bazoBblii ypoBeHb»

s odydarwmuxes 10-ull kiaccoB cpeaHero oouero o0pasoBaHus

Ha 2023-2024 y4yeOHbIil 101

r.m. Tepex 2023r.



MUWHUCTEPCTBO MIPOCBEIMIEHUSA POCCUIICKON ®EJIEPAIINN

MuHnCcTEPCTBO NMPOCBEIEHUS] H HAYKHU
Kabdapauno - baakapckoii Pecnyoinku

MectHas aamuaucTpanus Tepckoro MyHuuunajabsHoro paiiona KbP

MKOY Jluueit Ne 1 r.m. Tepek

PACCMOTPEHO COT'JTIACOBAHO
Ha 3aceaHuM eJarorudeckoro  3aMecTHTENb JUPEKTOpa
COBETA JIULES IPOTOKOJ // no YBP

oT «24» aBrycra 2023r. Ne 1 / Hakosa P.JI.
«24» aBrycra 2023r.

> PIrocC

OBHOBJ/IEHHbIE

YTBEPXIEHO

Hupektop
bankaposa J1.3.

sl
“4,11(1/13 —

IIpukas
oT «24» aBrycra 2023r.Ne 58

Pabdouasi nporpamma

(ID 2174654)

Y4yeoHoro npeamera «Xummus. bazoBblii ypoBeHb»

nJis odydarwmuxes 10-ull kiaccoB cpeaHero oouero oopasoBaHus

Ha 2023-2024 y4yeOHbIil 101

r.m. Tepex 2023r.



HOACHUTEJIBHASA 3AITUCKA

[IporpammMa 1o XMMHM Ha YpOBHE CpenHero oOiiero o00pa3oBaHUs
pazpabotana Ha ocHoBe DenepasnbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O06
obpazoBanuu B Poccuiickoit denepannny, TpeOOBaHHN K pe3ysibTaTaM OCBOCHHS
denepanbHOit 00pa3oBaTENHLHON IPOrPaMMBI cpeaHero obmero oopazoanus (POIT
COO), mnpexacraBneHHsix B DenepanbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c¢ yuérom KoHuenmuu mnpemnoaaBaHus y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHBIX  OpraHm3anusx Poccwiickoit ~ Demeparum,
peanu3yroMX OCHOBHbIE 00pa30BaTeNbHbIE MPOrPAMMbI, U OCHOBHBIX IMOJIOKEHUHN
«Crparerun pazsutusi Bocnutanusa B Poccutickoit ®enepanuu Ha niepuos 10 2025
rona» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXO0/OB K pa3pa0OTKe MPOrpamMMbl MO XHWMHH, K ONPENEIECHUIO
oOmet crpaTteruy 00y4eHUs, BOCIUTAHUS U PA3BUTHSL OOYYAIOIIMXCS CPEICTBAMHU
yueOHoro npeameta «Xumus» ais 10—11 xkmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenrtyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOy4YeHHs] W TpeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNIbHON  OpraHu3aliy, SBISETCS HEOThEMJIEMON 4YacThl0 UX
oOpazoBaHHOCTH. OHO CHYKUT 3aBEpUIAIOLIMM  3TallOM pealu3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOUEBBIX LEHHOCTEH, NPHUCYLIUX
[IEJIOCTHOM CHCTEME XHMHUYECKOro o00pa3oBaHHA. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMHUPOBAHUS MHUPOBO33PEHUS U OOIICH KYJIbTYphI
YeJI0BEKa, a TAKXKE 3KOJIOTMUYECKH 0OOCHOBAHHOT'O OTHOUIEHHS K CBOEMY 30POBBIO
U TpuUpogHONl cpene. Peanusyercs xumuyeckoe oOpa3oBaHHe OOydYarOMIMXCS Ha
YpOBHE cpeqiHero o0iero o0pa3oBaHus CpeICTBAMU YUYEOHOTO MpeaMeTa « XUMUS,
COJIEpKaHUE M ITOCTPOEHUE KOTOPOrO OMNPENENIEHbl B IMpOrpamMMme MO XHUMHH C
yuéToM crnenupuKd HAayKH XUMUHU, €€ 3HAUeHUs B TO3HAHUU TPHUPOABI U B
MaTepualbHOW >KM3HU OOIIECTBA, @ TAKXKE C Yy4ETOM OOMIMX LieJied ¥ MPUHIUIIOB,
XapaKTEepPU3YIOMINX COBPEMEHHOE COCTOSSHUE CHCTEMbl CpPEJHEro  OO0IIero
oOpazoBanust B Poccuiickoit deneparum.

XuMHsI KaK DJIEMEHT CHUCTEMBl €CTECTBEHHBIX HAayK HTpaeT ocoOyi poib B
COBPEMEHHOW IMBWIM3ALMH, B CO3JAHUM HOBOM 0a3bl MaTepuaIbHOW KYJIbTYpHI.
OHa BHOCHUT CBOH BKJIaJ] B (POpMUpPOBaHKE PAIMOHATILHOIO HAYYHOT'O MBIIIUICHUS, B
CO3J]aHUE LEJOCTHOIO TMPEJICTABICHU 00 OKpYXKaloIleM MHUpE KaK O €IUHCTBE
MPUPOJBI W YEJOBEKa, KOTOpoe (opmMupyercs B XMMHH Ha OCHOBE MOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOMIET0 MHUpA, OCO3HAHMSI B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH 00JIACTSIMH MPUMEHEHUS.



TecHO B3aMMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMU HayKaMH, XHMHsS CTala
HEOThEMJIEMON YacThI0 MUPOBOU KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HH KaXaoro wieHa oOmectBa. CoBpeMeHHass XUMHUS Kak Hayka
CO3MJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBlieHAa HAa pPEIICHUE
rJI00aNbHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30MaCHOCTH U OXPaHBbI 3J0POBBI.

B cootBercTBUM ¢ OOMIMMM LEISIMH M TNPUHIUIAMH CPEIHETO O0OIIero
oOpazoBanus cojaepxanue npeamera «Xumus» (10-11 kimaccel, 6a30BbIi YpOBEHD
U3Y4YCHHS]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcsi, HEOOXOJMMYI0O MM JUIsl  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpUEHTHPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMa, HPOJOJIKEHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBmsiroliuMu ~ ipeaMeTa  «XUMHUS»  SABISIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmas M HeopraHudeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJEP’KaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAyKH: cCHCTEMa
3HAHUU MO HEOPraHWYECKOW XUMHUHU (C BKIIOUCHUEM 3HAHUN U3 OOIIed XUMHUU) U
opraHn4eckon xumuu. OOpMHUpPOBAHME NAHHOW CHCTEMBI 3HAHWU NPU HW3yYCHUH
npeaMera  o0ecreyrBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOIINX NOHATUMN, 3aKOHOB U TEOPUH XUMUHU.

CrtpykTypa coaepxkaHusi KypcoB — «Opranumyeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHs» CHOpPMHpPOBaHA B MporpaMMe IO XMMHUU HAa OCHOBE
CUCTEMHOIO TIOJAXOJa K H3Y4YEHHMIO Yy4eOHOro Marepuaja M 0O0yCIOBJIEHa
UCTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTUEM 3HAHUH Ha OIpeeIEHHBIX TEOPETUYECKUX
ypoBHsAX. Tak, B Kypce OpraHM4eCKOl XWMHM BELIECTBA PACCMATPUBAIOTCS Ha
YPOBHE KJIACCHYECKOW TEOPUM CTPOCHMSI OPTaHMYECKUX COEIMHEHMI, a TakKe Ha
YPOBHE CTEPEOXMMHUYECKUX M JIEKTPOHHBIX MPEACTABICHUA O CTPOECHUU BEILECTB.
Cenenusi 00 wW3y4yaeMmblX B Kypce BEIIECTBAaX JalOTCd B pa3BUTHUM — OT
YIJIEBOJOPOAOB JI0 CIOKHBIX OHOJIOTMYECKH AaKTUBHBIX coeluHeHud. B Kypce
OpraHUYeCKON XUMHUU TOJy4YaloT pa3BUTHE C(OOPMUPOBAHHBIE HA YpPOBHE
OCHOBHOTO 00I1Iero oOpa3oBaHus NepBOHAYAIbHBIE MPEIACTABICHUS O XUMHYECKON
CBA3M, KJIACCU(PUKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTU CBOMICTB BEIIECTB
OT UX CTPOEHUs, O XUMHUUYECKOW PEAKLINH.

[lon HOBBIM yrJioM 3peHusi B IMpeaMere «XuMus» 0a30BOro ypoBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs
TEOpETUYECKUd Marepuan U (AKTOJOTUYECKHUE CBEIEHUS O BEIIECTBAX M
XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIias u HeopraHHYecKas
XUMHS» OOyYarolMMCsS MPEOCTaBISETCS BO3MOXKHOCTH OCO3HAaTh 3HAUCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKHMX M METOJOJIOTUYECKUX IO3ULIUH,



rIyOo)ke TIOHSATh HCTOPUYECKOE W3MEHEHHEe (QYHKIHMA JTOro 3aKkoHa — OT
00001IMaroIIeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Ennnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAX, MX COCTaBE, CTPOCHHUH,
CBOMCTBaX M NPUMEHEHHH, a TAK)K€ O XMMHUYECKHX PEaKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MpOTeKaHus JomnojHsercs B kypcax 10 um 11 kmaccoB
AJIEMEHTaMHU  COJICP)KAHMS, WMMEIONIMMHU KYJIBTYPOJOTHUCCKUN ¥ TMPUKIIATHON
XapakTep. ITU 3HAHUS CIIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3U XUMHUU C IPYTUMH
HayKaMH, PacKphIBAIOT €€ poJib B MO3HABATEILHON M MPAKTUYCCKOMW NESATEILHOCTH
YeJIoBeKa, CIOCOOCTBYIOT BOCIHTAHHMIO YBaXKEHHS K IIPOILIECCY TBOpYECTBA B
00JIaCTH TEOPUU W TMPAKTHUYECKUX MNPHIOKCHHH XUMHH, MOMOTAIOT BBITYCKHHUKY
OpHEHTHUPOBATKLCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBsI3aHHBIX
C XUMHEH, KPUTUYECKH OCMBICIMBATh HHPOPMAIUIO W TPUMEHATH €€ JId
MOTIOJTHEHUSI 3HAHUM, PEIICHUS WHTEIUICKTYAIbHBIX W OAKCIEPUMEHTAIBHBIX
UCCJIeIOBATENhCKUX 3a7ad. B 1enoMm conepkanue yuyeOHOTo mpeameTa «XuMUs
JAHHOTO YPOBHS HM3yYCHHsI OPHUCHTHPOBAHO Ha (POPMHUPOBAHHUE Yy OOYUAFOIIMXCS
MHPOBO33PEHUYECKONH OCHOBBI I MOHUMaHUA (QUIOCOPCKUX WACH, TaKMX Kak:
MaTepualbHOEC  EIUHCTBO  HEOPTraHMYECKOTO M OPTaHWYECKOro  MHpa,
00yCJIOBIIGHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM M CTPOCHHEM, IMO3HABAEMOCTD
OPUPOAHBIX SIBICHUN MTYTEM OSKCHEPUMEHTA U PEUICHHUS MPOTUBOPEUUNA MEKIY
HOBBIMHU (DaKTaMU U TEOPETHUCCKUMU TMPEATNOCHUIKAMH, OCO3HAHUE POJIM XUMHUU B
PEIICHUH YKOJIOTHYECKUX MPoOJIeM, a TakyKe Po0IeM cOepeKeHUS IHEPTCTUIECKIX
PECYPCOB, ChIPbS, CO3/]aHUSI HOBBIX TEXHOJOTUN U MaTEPHUAJIOB.

B nmnname pemieHus 3amad BOCHUTAHUS, pa3BUTHS U COLMATU3AIMH
oOydJaronuxcsi MPUHATHIE MPOTPAMMON MO XMMHH TIOJIXOJbI K OIpPEACIICHUIO
comepkaHUsT M TOCTPOCHHSI TpeaMeTa NpeaycMaTpuBaloT  (HOPMUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX NEUCTBHUM, MMEIOIMMUX 0a30BOE 3HAUYCHHE TSI PA3TUIHBIX
BUJIOB JIEATELHOCTH: pEIIeHHs TMpoOjeM, I[OUCKa, aHaim3a U o0paboTKH
uHboOpMaIIUK, HEOOXOAMMBIX [JIi TMPUOOPETEHUs OIbITa MPAKTUYECKOW W
HCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHUMAOIICH BaXKHOE MECTO B ITO3HAHHH
XUMHUH.

B mnpakTuke mnpemnomaBaHusS XUMHUU KaK Ha YpPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHHus, TaK U HA YPOBHE CPEIHEro oOIIero oopa3oBaHus, IIPU ONPEACICHUN
COJIepKATEIbHONM XapaKTEPUCTUKU IIEJIe W3ydeHUs TMpeAMeTa HamlpaBICHUEM
NEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpHU3HAETCS (POpMUpOBaHHE OCHOB
XUMUYCCKON HayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOM
JESTETPHOCTH YeJIOBEKa W KaK OJHOTO U3 KOMIIOHEHTOB MHPOBON KyJIbTypbl. C
METOJAMYECKON TOUYKM 3PEHUS TAKOM IMOAXOJ K ONPEACIICHUIO LEJNEH H3y4YECHUs
MIpeAMETA SIBJISIETCS BIIOJTHE OMPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IESIMU W3YYCHHS TIPEeIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) sSIBIISAIOTCSA:

e (QopMupoBaHue cHCTEeMbl XMMHYECKMX 3HAHMM KaKk  BaKHEHIIeH
COCTAaBIIOLIEN €CTECTBEHHO-HAyYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KIIOYEBBIC TOHATHS, (QyHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE f3bIKA HAYKH, YCBOCHHE M IOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMJICHUE C UCTOPUEHN UX
Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUNA O HAYYHBIX METOJAX MO3HAHHS
BEIIIECTB U XUMUYECKUX PEAKIINNA, HEOOXOMUMBIX JIJIs MPUOOPETECHUST yMEHUIN
OpUEHTHUPOBAThCS B MHPE BEIIECTB U XUMUYECKUX SIBIICHUN, HMEIOIINX
MECTO B IPUPOJIE, B MPAKTUYECKON U TTOBCEAHEBHOM JKU3HMU;

e pa3BUTHE YMEHHUH U CTIOCOOOB JIEATEIHHOCTH, CBA3AHHBIX C HAOIIOJACHUEM H
OOBSICHEHHEM  XMMHUYECKOTO  OKCIIEPHMEHTa, COOJIOJCHHEM  MPaBHI
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsimy ¢ atum, copeprxaTenbHasi XapaKTEpUCTUKA IEJIeH U 3a/1ay U3ydeHHUs
peaMeTa B IporpaMMe 1Mo XMMUW YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU TIPHOPUTETaMU B CHUCTEME cpeaHero odmero obOpazoBanus. CeroaHs B
MpernogaBaHU XUMHUH B OOJBIIEH CTENEHN OTAAETCS MPEANOYTCHUE MPAKTHYECKOM
KOMIIOHEHTE  COJepXKaHusi OOy4YeHUs, OpPHUEHTUPOBAHHOM Ha  MOJATOTOBKY
BBIIIYCKHHUKAa 00111€00pa30BaTEeIbHON OpraHu3alid, BIAJCIOUIET0 HE HabOpoM
3HaHWM, a (QYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSAMH
AKTUBHOTO TTOJTYYCHUS 3HAHWU M MMPUMEHEHHUS WX B PCATbHON JKM3HU JJIST PEIICHUS
MPAKTUYECKHX 3a]1ad.

B cBsi3u ¢ 3THM TIpH U3ydEeHHUH MpeaMeTa « XUMUSDH TOMUHUPYIOIIEe 3HAUCHHUE
IPUOOPETAIOT TaKUE 1ETU U 337241, KaK:

ajanTtanys OOyJaromMXCs K yCIOBUSIM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dopMupoBaHHE  WHTEIJICKTyallbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOH K
camMo00pa3oBaHNI0, COTPYAHUUYECTBY, CAMOCTOSTEILHOMY MPHHITHIO TPaMOTHBIX
pEelIeHN1 B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C BEHIECTBAMU M UX
IPUMEHEHUEM;

dbopmupoBaHre |y OOydYalOIIMXCS  KIIOYEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIICTCHIINI), WMEIOIINX YHHUBEPCATbHOE 3HAYCHHWE [JIs pPAa3JIUYHBIX BHJIOB
JeSTeTPHOCTH: PEIICHUs TpoOJieM, TOUCKa, aHaiau3a u oOpaboTku mHOOpMAaIH,
HEOOXOAMMBIX JJII MPUOOPETEHUS OMBITA IEITEIHOCTH, KOTOPask 3aHUMAET BaXKHOE
MECTO B TO3HAHMHM XWMHH, a TaKKe MJis OIEHKU C TO3UIMI DKOJIOTHIECKOM
0€30MMacHOCTH XapaKTepa BIMSHHS BEIIECTB U XMMHUYECKUX MPOIIECCOB HA OPTaHU3M
YeJI0OBeKa U MPUPOTHYIO CPENY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, HHTEIJICKTYadbHBIX W TBOPUYECKHX
CHOCOOHOCTEHN 00y4arommxcs: ClOCOOHOCTH CAMOCTOSITENTFHO MPUOOPETaTh HOBHIE
3HAHUA M0 XUMHUHU B COOTBETCTBHH C KHU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTMH JUIsl MIOMCKAa W aHainu3a y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(POpPMAIIMK XUMHUYECKOTIO COJIEPKAHNUS;

(dopMupoBaHrEe U pa3BUTHE Yy 00YUYAIOIIUXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIJICHHS], HA0II01aTEeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, NpHU IUIAHUPOBAHUM U IPOBEIECHUU XUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIMTAaHHWE Yy oOOyvaroumxcsd yOeXIEHHOCTH B  T'yMaHHCTHYECKOM
HAIpPaBIEHHOCTH XUMHH, €€ BaXHOM pOJM B PEHICHUH TJI00AIBHBIX MPOoOIeM
paIOHATIBHOTO MPHUPOAOIOIB30BaHNUs, MOMOJHEHHUS YHEPIETUYECKUX PECYpCOB U
COXPAaHEHHUs NPHUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpexHOro
OTHOIIEHUS K MpPHUPOJE U CBOEMY 3JIOPOBBIO, a TaKKe NPUOOPETEHUS OIbITA
WCIIONIb30BAaHUsl TIOJIYYCHHBIX 3HAHWM [UIsI TPUHATHS TPAMOTHBIX pEIICHWHA B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SBIICHUSIMHU.

B yueOHOM muaHe cpegHero oOmero oOpa3oBaHHs MpeAMET «XHUMHUS»
0a30BOro YpOBHSI BXOJUT B COCTaB NMPEAMETHON 00nacTu «EcTecTBEHHO-HAYUYHbIE
OPEIMETHI».

OO01iee yuca0 4acoB, OTBEAEHHBIX U U3YUEHUsT XMMUU, HA 0a30BOM ypOBHE
cpeaHero oobmiero oopazoBanusi, coctapisget 68 yacon: B 10 kinacce — 34 gaca (1 yac
B Hefento), B 11 kiacce — 34 yaca (1 yac B Hezielnto).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
MOJIY4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKUX
coenquHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COEIUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccU(puKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BOKHEUIINX MPEICTABUTENEN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YyYEHMsI BEIIECTB M HX IPEBpAICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHM pAA. Mertan u 3T1aH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuy 3aMeIleHUuss M TOPEHHs), HAXOXKACHWE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPOINUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPHU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOyranueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuus mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TpPOCTEHIINNA TMpEeACTaBUTENh AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUECKHE HU
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINUH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpU3MYECKHEe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolcmea  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKHK YIJIEBOAOPOAOB. IIpuponmHblii Ta3 W IONYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTU4YeCKui), muponus. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMmeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEePUMEHTANbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HUX MPEBpaICHUI:
O3HAKOMJIEHHME C oOOpaslamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB |
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYSHHE STUJICHA

Y U3yUYEHHE €TO CBOWCTB.

PacuérHrpie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMH METaJlJIaMH,
rajJjoreHOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJa Ha OPraHU3M YeJIOBEeKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIEIOYHBIMU
MeTaJUlaMH, KadyeCTBEHHas PeakilMs Ha MHOTOATOMHBIE crupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U 3TUIICHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBIEIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOWCTBA (pEaKLUMU OKHUCIIEHUS M BOCCTAHOBJIEHUS,
KAueCTBEHHbIE PEAKILMH), TIOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3HUeCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JUIsl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIy4eHne U IPUMEHEHHE.
CreapuHoOBasi U OJICMHOBAsl KHUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblila Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpPbl KAk MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX 2hupoB. XKupsel. ['naponus xupos. [Ipumenenune xupos. buonornyeckas
POJIb KHUPOB.



YrneBompl:  coctaB, KjiacCH(UKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rupokcuiom Meau(Il), okucneHnne ammuadHbM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HAXOXJIECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonornyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupojHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI003bl.  PU3NYecKne W XUMHYECKME CBOWCTBAa Kpaxmana (TUApOJIN3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUIL:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aMMOJEICTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aummomeicTBHE Kkpaxmania C HOJOM),
IIPOBEICHHUE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTA PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MJIM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4ecKue COeTMHEHMS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku Kkak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U ONMKMCAaHUE IEMOHCTPALIMOHHBIX OMBITOB: A€HATypalus OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHSAS MOJIEKYJISIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPU3ALUS U MOJTUKOHIEHCAIHS.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMH MPHUPOAHBIX U MCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIOJIb30BAaHUE KakK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATUN, TaK U TIOHATUHU, SBISIOUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, TUNoTe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOIIOICHNUE,
U3MEpEHHe, SKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3NUECKUE BETUUUHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, >KUPBHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
peCypCHlI.

TexHonorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIHFHOTO THTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC 1 KOCMETUYECKHE MpernapaThl, MaTepruaIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeckuil sneMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [leproamyeckoil cucTeMbl
xuMHaueckux anemeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM H TEPUOJaM.
3HaYeHue NEepUOANYECKOro 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsl, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJIGHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM W JIOHOPHO-
akienTopHblil). Bomopomnas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATENBHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTtne O OucnepcHbIX cucrtemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTuueckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Knaccupukanuss XUMHYECKHUX — peakiui B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTrMbie
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTOpbl, BIUSAIONIME HA COCTOSHHE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIHNH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Yy4YEHHsS BEIIECTB M HX MpPEBpallCHUN:
neMoHcTpanus Tabnmun «[lepuonnueckas cucrema xumuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOJIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON pEaKIum».

Pacuérnblie 3anaun.

Pacuétel 10 ypaBHEHUSIM XUMHUYECKUX pEAKIMA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHATHUS «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux syeMeHToB J[. M. MennaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHoB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.



Meramnel. Ilonoxenne meramnos B [leprognuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. OOmue guiznueckue cBoiicTBa MeTaylioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue crnocoObl monyueHus: MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
AKCIIEPUMEHTATIBHBIX 3aj7ad, HAOIOJEHWE W OIHMCAHWE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE THIPOKCHJIA AIFOMUHUSI C PACTBOPAMHU
KHUCJIOT U IIeJI0Yei, KaYECTBEHHBIE PEAKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelecTBa WU 00bEMA ra3oB MO U3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIH OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMuu B 00€CIEUEHUM SKOJOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBinennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTEepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JEKTPOHUKH, HAaHOMAaTepHuasbl, OPraHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

Xumus M 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOT0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3€d TpH  M3yYeHUH OOmed u
HEOpraHu4ecKor xuMuM B 11 Kijlacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATUH, TakKk W TIOHSATUN, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAY4YHBbIC MOHSTHUS: HAy4dHBIN (DaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsl, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMalmeBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPHAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
OOyYalONIMMHUCSL TMPOTPAMM CpPEIHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OO0IIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHSI» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4K1E MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATbCS B CBOEU
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4YKEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
LEIU U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeAaMeTa «XHMHS» TOCTUTalOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW NEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM U TpaBWIaMH  TOBEJEHHUSA, CHOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c()OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIbHOCTH
oOy4YaronmMxcs Mo peaju3aluy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakaaHCKOro BOCIMTAHUA:

OCO3HaHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TMO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU A TEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTHUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABAaTEIbHBIX MOTHUBOB B IIOJYYEHUU M TOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEeOIECHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAIbHOW TPAEKTOPUU
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOro OTHOILIEHUS K NPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUSI TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIEM, BIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATILHOU CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAaHUSA JOCTWKEHUW XUMHH  JUIS
peLIeHUs. BOIIPOCOB PAlMOHAIBLHOTO IIPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpPY)KaroleM MHUpPE Kak O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHUMHHM JJii  COBPEMEHHOM
UUBUJIM3AUUA: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUH TI00aJbHBIX TIPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM W3MEHEHUH, YMEHHUS JIeJlaTh 00OCHOBAaHHBIC 3aKIFOUCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0 IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus MpoOJieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

UHTEpeca K MO3HAHKIO M HCCIICIOBATEILCKOM I TCIIBHOCTH,

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TPyJia B Pa3IMIHBIX cdepax MpodhecCHOHATHLHON
JESATSIIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE 1T (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIE TMOHATHS, OTpa)Karollne
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
WCITOJIB3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIiece, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, NCCIeI0BaHNe, HAOMIOACHHE, N3MEPEHHUE, SKCTIEPUMEHT U ApPYyTHE);

yHUBEpCaIbHbIC Y4eOHbIEC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATLHOM KOMIIETCHITMHN O0yYarOIINXCS;
CIIOCOOHOCTH 00y4JaroImmxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBUS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJIbHBIMHA yueOHbIMH NMo3HABATEJbHBIMH
AEUCTBUSIMM

1) 0a30Bble JJOrHYecKHe JelCTBUSI:

CaMOCTOSITeTbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAesATh LENH JEITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIbHOCTU C MIOCTABJICHHBIMU LIEJISIMU;



WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUA M KpPUTEpUU IS KIacCU(UKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATEJIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BATEIbCKUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKkuuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbrar, (HopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEeIIbBHOCTH, TMPOSBIISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PpEIICHUS MPAKTUYECKUX 3aJay, IMPUMEHEHHUIO PpPa3IUYHbIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpP)KAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIIMIO PA3IMYHBIX BHIOB U (OpM
MpEACTaBIICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTD;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYEeOHBIX 3a1ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (OpMYy  TpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, aO0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ JUaJIoTa W/WIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUUECKOH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajan3aluil y4eOHOTO poekTa U (OPMYyIUPOBATh BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTHBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOI IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejiaraéMblii aJrOpUT™M JAEUCTBUI MpHU
BHITIOJIHEHUM YYEOHBIX U HWCCIEAOBATENbCKUX 3ajady, BeIOUpaTh HauOoliee
b (dEeKTUBHBIN CcMOCO0 MX pemieHus ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUM O
BCIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
¥ CAaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOEHMSI Kypca «OpraHuueckas XUMHSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JIJIs1 peLICHHS MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTUYECKHUN P, TOMOJIOTH, YIJI€BOIOPOIBHI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH, MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE NOHMUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCITOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN AESATEIBHOCTH YEIOBEKA,;

C()OPMUPOBAHHOCTb YMEHUU BBISBJIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAHHUH COCTaBa, CTPOCHHUS U MPEBPALICHUN OPraHUYECKUX COETMHEHMIA;

C()OPMUPOBAHHOCTh YMEHMH HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY MAJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
bopMynl  OpraHMYECKUX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ] OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUH YyCTaHaBIUBATh MPHUHAJJICKHOCTh HM3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IIO
cuctematudyeckoil HomeHknatype (IUPAC), a Takkxe NpUBOIUTH TPUBHAIBbHbBIE
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITHJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EHON, (popManiblerus, aueTaibIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAs KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHMSI ONpPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTMHEHUAX (OMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. bytnepoBa aisi 00bsICHEHUS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTUJIEH, MPOIMJIEH, AlleTHUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsi U YKCYCHas KHUCIOTBI, TJIOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepabOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINN);

c(OpPMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/I0Ol U J1abOpaTOPHBIM OOOpYJAOBaHUEM, a TaKXe MpaBWiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSMH MO BBIITOJHEHHUIO J1a0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMH TEXHUKA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTAThHI
XUMHUYECKOTO JKCIepUMEHTa B ¢GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyIUPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHMA  COONMIONATh  TMpaBUia  JKOJOTHYECKH
1I€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatenst [1JIK, moscHATh Ha mpuMepax CrIocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitnst ais 3amucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINEe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJICKTPOJUTHYECKAST JIUCCOLIMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUM S3BIK XUMMHH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHWS MPUUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM NESITEIILHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NOHATHA IPU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUUYECKYI0 CHMBOJIUKY LIS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ras3, aMMHAaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUThEBAs COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAsS, METAJNINYECKAsl, BOJOPOJHAs) B COCAUHEHUSX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEHIECTBA (aTOMHAs, MOJIEKYJISIpHAas,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa /[,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTb YMEHHM XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa, Mcnoib3ys MOHATUA «s-, p-, d-
DIEKTPOHHBIE opouTanmy, «QHEPTreTUYECKUE YPOBHMW», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
0 nepuojaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOILIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMyYHBIM TMpPU3HAKaM (YUCIY M COCTaBYy pPEarupyroliux BEUIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKlH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA pPa3IMYHBIX
THUIIOB, TIOJIHBIE U COKpPALIEHHBIE YPABHEHUSI PEAKIM HOHHOTO OOMEHa, YYUTHIBAsS
YCJIOBUS, ITPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHUA;



cOPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPKIAIOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCT, YMEHHMM  pacKpbhiBaTh  CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT pa3aIuYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUM 00 OOIIMX HAYYHBIX MPUHIIMIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOAUTH BBIYUCIEHHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XMMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILCHUS U COXPAaHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIb30BaHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe IMpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHINOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKeHUe MEepPOKCHUIa BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
ONpENENEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIUH,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHBbIE pEaKIUU Ha CyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIbHBIX 3a7ad To
temam «Metauby U «HeMmeTtaiibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJbTaThl XWMHUYECKOTO JKCIIepuMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPEaKUUii U (POPMyIMpPOBaTH BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHOpMAIUIO, TOJyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEpHET U Apyrux);



cOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1I€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [IJIK, moscHAT, Ha TpuMepax CHOCOOBI YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYyYalONIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipeamer opranuueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no pazneny 3
Pa3nes 2. Yraesoaopoasl
2.1 [IpenenbHble yraeBoaOpOAbl — aJKaHbI 2
9 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
ux nepepadoTka
Hroro no pazgeny 13
Paspnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHus
3.1 Cnuprel. ®enon 3
39 Anbnerunsl. KapOOHOBBIE KUCIIOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 1




Hroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne i/ P Konrpoubnbie IIpakruyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB 1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Metanmst 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX )
) BEIIECTB
Hroro no pazneny 17
Paszpnen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bceero Koutpoapnbie  Ipakruieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTsI pecypenI
| [IpenMeTt opraHuyecKkoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHM4eCKUX
2 coenunenuii A. M. byrneposa, eé 1
OCHOBHBIE ITOJIOKECHHUS
[IpencraBnenne o knaccudurkanum
3 opraHuueckux Bemiects. Homenkiarypa |
(cuctematuyeckasl) U TpPUBHANIbHBIC
Ha3BaHUs OPraHUYECKHX BEILIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, |
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpOCTEUIINe 1
IIPEJICTaBUTENIN AIIKAaHOB
6 AJTIKEHBI: COCTaB U CTPOEHHUE, CBOKWCTBA 1
7 OTUJIeH U NPOINUIeH — MpocTeiine |
MPEJICTAaBUTENIN ATKEHOB
g [Tpaktuyeckas padora Ne 1. «ITomyuenue ] |
ATWJIEHA U U3yYEHHUE €TO CBONCTBY
Anxanuensl. byranuen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1
CUHTETHUYECKOT0 KayuyKa ¥ pEe3HHbI
10 AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, 1

TOMOJIOTUYECKHH psijl. AlleTUIIEH —




[IPOCTEUILINN NTPEACTABUTENDL AIIKUHOB

Brraucnenus no YpaBHCHHIO XHUMHYECKOM

11
peakiuu

12 ApeHbl: 6eH30J1 1 TOJIYOJ. TOKCUYHOCTD
apeHoB

13 I'eneTnyeckas cBsI3b yIrieBOJOPOIOB,
MPUHAJISKAITUX K PA3IMYHBIM KJlaccaM
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB:

14 NPUPOHBII ra3 v MOMyTHbIE He(TIHbIC
ra3bl, He()Th U MPOIYKTHI €€ TIepepaboTKH
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB:

15 MPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIC
ras3bl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KoHnTponpHas pabora mo pasaeny
«YTIeBOJOPOIBI»

17 [IpenenbHbIE OAHOATOMHBIE CITUPTHI:
MeTaHOJI U 3TaHo1. BomopoaHas cBs3b

13 MHOroaroMHbl€ CHUPTHI: ITUIEHTITUKOIb 1
TJIUIEPUH

19 ®DeHoJI: CTPOCHUE MOJIEKYITBI, (PU3UIECKHE
Y XMMUYECKHE CBOMCTBA, TPUMEHEHNE

20 Anpaeruapl: GopManbaeTUI U
areTajbIerun. AeToH

)1 OaHOOCHOBHBIE MpefieNibHbIE KApOOHOBHIE
KHCJIOTBI: MypaBbUHASI U YKCYCHas

2 [TpaxTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»
CrteapuHOBas ¥ OJICMHOBAST KUCIIOTHI, KaK

23 MIPEICTABUTENH BBICIINX KaPOOHOBBIX

KHUCJIOT




MBpl1a Kak cOJIM BBICIIMX KapOOHOBBIX

24 KHCJIOT, UX MOIOIIIEE ACHCTBHUE !
CrnosxxHble 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIIOKHBIX 1
3¢upoB

26 Kupsl: runponus, npuMeHeHue, |
Ouosoruueckas poiib KUpPOB
YTrneBoasl: cocTaB, KiacCH(pUKaIus.

27 Baxxnelive npencraBuTeNu: rioKo3a, 1
bpykTo3a, caxaposa

)3 Kpaxman u miemuono3a kak mpupoHbIe 1
MOJIMMEPHI
KonTponbnas pabota no paszueny

29 «Kucnopoacoaepxaiiue opraHnyecKue 1
COCTMHEHUS»

30 AMMHBI: METUJIAMUH U aHUJIUH 1
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE

31 OpTraHWYECKUE COSAMHEHUS, UX 1
Oouosiornueckoe 3HaueHue. [lenTuapt

1 benku kak mpupoaHbIe |
BBICOKOMOJIEKYJISIPHBIE COSUHEHUS

33 OcHOBHBIE OHATUS XUMHUH |
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEITMHEHUM. 1
[MnacTmacchl, kKayqyku, BOJOKHA

OBUIEE KOJIMYECTBO YACOB 34

[TITPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUHN IIEeMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuit 3akoH u Ilepuognueckas
cucTeMa XUMMUYECKuX annemeHToB /1. .
MenieneeBa, X CBs3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCIMHEHHH 110
rpynnam u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux anemenToB .. Meneneena B
Pa3BUTHUU HAYKH

CrpoeHue BemecTBa. XuMU4eCKast CBs3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBsI3U. BogoponHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenp okucieHus. BemectBa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAaX.

HcTtuHHBIE U KOJNIOMIHBIE PacTBOPLI.
MaccoBas 1011 BelllecTBa B pacTBOpC




10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakii B
HEOPraHWYECKOM M OpraHUvYeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU NPU
XUMHUYECKUX PEaKIUSIX

Ckopoctb peakiun. OOpaTuMbIe peaKIuu.
XUMUYECKOE paBHOBECHE

[IpakTnueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakium»

11

DnekTponuTHyecKas auccoruanus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiun nonHoro oomena. I'maponus
OpPraHMYECKUX W HEOPTaHNYECKHUX BEIIECTB

12

OKHUCINTENEHO-BOCCTAHOBUTEIILHBIC
peakmmu. [lousTHE 00 2MIEKTpOIIN3E
pacIIaBoB M pacCTBOPOB COJIEH

13

14

KonTponbHas pabota no pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Mertainnsl, ux nonoxxkenue B [lepuoamueckoit
cUCTeMe XUMHYecKux anemeHToB 1. U.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gpu3ndecKkue cBONCTBa
METaJIIOB




15

16

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsHKEHNUN METaJUIOB

XUMHAYECKHAE CBOMCTBA BAKHEHIIINX

METaJUIOB (HaTpUH, KaJui, KaJablluii, MarHuH,
QATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTMHEHUN

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
«Mertamis»"

Hewmeramisl, X IOJIOKEHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AJIOTpOnUsS HEMETAUTOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHAMHMYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHUN

XuMHuecKue cBoiicTBa a3oTa, pocodpa 1 ux
COCIMHEHUI

XHWMHYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COETMHEHUN

O0001IeHE ¥ cUCTEMAaTH3alUs 3HAHUI 110




TteMe «Hemeramuiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUui u
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 33724 10 TEME 1
"Hemerannsl"»

)3 KonrponsHas padora o remam «MeTamibny |
n «Hemeramib»

79 Heopranuueckue u opraHu4ecKue KUciaoThl. 1
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmdorepHble HEOpraHU4eCcKue 1

30 opraHudeckue coenuHeHus. I'enetTnueckas |
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BELIECTB
Posnb xuMum B ob6ecrieueHNH 9K0JIOTHYECKOil,

31 SHEPTeTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHH MEAULIMHBI
[IpencraBienust 06 0OIMX HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUIEHHOIO MTOIYy4YeHUS 1
BAXHEHIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MaTEPHATIOB 1

34 XHMHA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




\YYEBHO-METOANYECKOE OBECIIEHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 knacc, O.C. IN'abpuensn, U.I'. Octpoymos, C.A. Ciaakos, MockBa,

"IIpocsemenne"”, 2023

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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