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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE CpeAHEro oOuero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanibHON 00pa3oBaTENbHONW MPOTPAMMBbI CPEAHEro 001Iero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIX B DefepaibHOM  TOCYIapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpernogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX OpraHuzanusix Poccuiickoi
denepany, peanu3yOMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKEHU «CTpaTernn pas3BuTUsl BocnuTaHusi B Poccuiickoi
®epnepanuun Ha niepuon 10 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMmbl MO XUMHUHU, K ONPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIeJIeH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01ieo0pa3oBaTeIbHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTHU ILEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypPbI
YeJIoBeKa, a TakKe DOKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o0Opa3zoBaHUE
oOyyYarommxcsi Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHUs CPEACTBAMU YUe€OHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nmporpaMme 10 XUMHUU C Y4ETOM CHeuu(PuKd HAayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1ened W MPUHLMIOB, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO0 POJb B
COBPEMEHHOW IMBWJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PALIMOHAIIBHOIO HAYYHOI'O MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IMHCTBE
MPUPOJIBI U YeJoBeKa, KOTopoe (popMupyercs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00IaCTSIMU IPUMECHEHHUS.



TecHO B3aMMOJIENCTBYS C APYIMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W KM3HU KaXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CHCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedyMBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB Y TEOPUH XUMHUH.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HeOopraHuyeckas XUMHUsS» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K U3yYeHHI0 YydeOHOro marepuajga U OO0ycCJIOBIIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUH HA  ONpeAesIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHHUS OPraHuyeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIECKTPOHHBIX
OpeJCTaBICHUd O cTpoeHMu BeunlecTB. CBeaeHHs 00 uH3ydaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4yeckol XUMHUHU TOJYyYaroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEACTABICHUS] O XUMUYECKON CBS3M, KIacCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriaoM 3peHUs B mOpeamere «XuMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan | (PaKTOJOrMYEeCKHUE CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHeHHE (YHKIUI STOro 3akoHa — OT
o0o0mIaroIei 10 00BACHSIOMEH 1 MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoJjiHgercss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTUYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCHHUTAHHMIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh HMH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHUSI 3HAHUW, PEUICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yuyeOHOTOo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHS OpPUEHTUPOBAHO  Ha
(dbopmupoBaHre y OOy4YarOMIMXCSI MHPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
dunocockux HAEH, TaKMX KaK: MaTepUaIbHOE €IMHCTBO HEOPraHMYECKOro M
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM M
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUNA IIyTEM >3KCIEPUMEHTa H
pelIeHUs] MPOTUBOPEYMI MEXIy HOBBIMH (DakKTaMM U TEOPETUUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUU B PEUICHUU 3KOJOTUYECKHUX Mpoldsiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOy4Jaronmxcss NPUHATbIE MNPOrpaMMOM IO XUMHUHU TOAXOAbl K ONPEIEICHUIO
COJEp)KaHUSI M MOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JAECHCTBHI, UMeEIOIMX 0a30Bo€ 3HAUYCHHE IJIs
pa3jMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOHCKa, aHalu3a Hu
00paboTku nH(pOpMaLK, HEOOXOIMMBIX JIsi MPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIENOBATENbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHUs, IPU OMPEICICHUH
COJlepKaTeIbHOM XapaKTepUCTUKM 1eJied HM3y4YeHUs NpeIMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAyKH KakK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IIpeAMETa ABJISIETCS BIOJIHE ONPABIAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS IMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHMEe CHUCTEMbl XUMUYECKMX 3HAHUM Kak  Ba)KHEHIIEH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIYEBbIEe MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUen
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKlud, HEOOXOJUMBIX Ui MPUOOpPETCHHUS
YMEHUM OpPUEHTHUPOBATHCS B MHPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOM U MOBCEAHEBHOM KU3HH;

e pa3BUTHE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MacHOro o0paIieHus ¢ BEIIeCTBAMM.

Hapsiny ¢ atum, comeprxaTenibHas XapaKTepUCTHKA 1IeJiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero oolmiero oopasoanus. CeroaHs B
NpENoAaBaHUM XUMUU B OOJbIIeld CTemeHH OTHAETCA  MPEeArnoYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJIepKaHHs OOyuYeHHus, OPHUEHTHUPOBAHHON Ha
MOJIFOTOBKY BBIIMYCKHUKA 00111€00pa30BaTelIbHON OpraHu3alyy, BJIaJCIOIIEro He
HA0OpOM 3HAHUN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHHSIMH aKTUBHOTO TMOJIyYCHUs 3HAHUN U MPUMEHEHHS] UX B PEAbHOM KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a]1ad.

B cBs3u ¢ 3TUM mnpu U3y4eHHH IMpeaMeTa «XUMHs» TOMHHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY HPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyaIlUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYalOUIMXCS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCAIbHOE 3HAYCHWE U Pa3IUYHBIX BHIOB
NeATEeTLHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOJUMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHUMaeT
BaXXHOE MECTO B T[IO3HAaHWM XHMHMH, a TaKXKe s OLEHKH C MO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
MIPOIIECCOB HAa OPTaHU3M YeJIOBEKa M MPUPOIHYIO CPELY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BATh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUM JJI IOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKaHNUS;

dbopMupOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPOOIeM
paIMOHATBHOTO MPUPOIOTIONB30BAHUS, TIOTIOTHEHUS SHEPTETUIECKIX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJNYYCHHBIX 3HAHUM /Ui MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUYECKHUMH SBIICHUSMHU.

B yde6HOM maHe cpemHero oOmero o0pa3oBaHHUS MPEeAMET «XHUMHSD
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaIMeTHON o0macTi «EcTecTBeHHO-HayUYHbIE
pEeIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIsl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocTaBisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COETUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKauMu OopraHudeckux BemiecTs. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METObl M3YyYEHMsI BEIIECTB M HX IPEBpAICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPIaHMYECKUX BEIIECTB, HAOIIOJEHUE WU
ONMCAHKE JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IpU HarpeBaHuu (TJ1aBJIeHUE, 0OyIIIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH W d3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKaHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHWE B IMPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAll. DTUIEH U NPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllMU, OKHUCIECHUS U
MOJINMEPU3ALIIH ), TOJIyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmwnOyragueH-1,3: cTpoeHue, BakHEUIIHNeE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— MpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUYECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHruEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (pU3NYECKHE U XMMHUYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHHsS U HUTPOBAHUS), NTOJIyUYEHUE U MPUMEHEHHE. Tomnyon:
cocmas,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBs3b MEXIy YIVIEBOAOPOJAMH, NPUHAAIEKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEeroHKa, KPEKUHT (TePMUYECKUM, KaTaUTUYECKUil), muposn3. I[IpoaykThi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX IMPEBpaIlCHU:
O3HAKOMJIEHME C oO0OpaslamMu IIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromap», MOAECIUPOBAHWE  MOJIEKYJ  YTIJIEBOJAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYSHHE ITUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIUHU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaime opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
busznueckue M XUMHYECKHE CBOWCTBA (peaklMd C aKTUBHBIMU METaJJIaMHU,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOJa U 3TaHOJa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTajUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenomna.

Anpnernnpl U kemouvl.  DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpOeHHEe, (PU3HUecKue M XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIy4eHne U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mbla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [uuponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  coctaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3sl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MpEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, KAa4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugom Meau(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aummoneicTBHe kpaxmana C HOJIOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA paCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MJIM MPOJYKTAa PEaKklMU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKIIIH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiuHAa). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATY ALK, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYECHMsI BEHIECTB M UX IPEBPAIICHUIA:
HaOII0/IEHNE U ONMCAHUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypaIus OEJIKOB MpU
HarpeBaHUH, IBETHHIC PEaKIIUU OCIKOB.

BbicoKkoMoJIeKyIsIPHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
TOJTUMEPU3AITHS M TTOJIMKOHICHCAITHSL.

DKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peannsannst MeXIpEeIMETHBIX CBA3EH MPHU U3YUYECHUU OPTaHMYECKON XWMHH B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAy4YHbIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAayUHbIE IOHATHSA: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(uKaius, MepruoJUIHOCTh, HAOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

@dusnka: Martepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
DHEPreTUUECKUNA YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BELIECTBA, (PU3MUECKHUE BETUUMHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPO/BI, TOJE3HbIE UCKONIAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMu4eckuil 3neMeHT. AToM. SAapo aroma, H30TONbL. JJIEKTPOHHAs
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUsl JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[leprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuoamyeckoid cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHUYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYIINaM H TEPUOJaM.
3HaYeHue MEepUOANYECKOro 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHAbI XMMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJEKYJISPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEMHEHHUM. Homenknarypa
HEOPraHWYECKNX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHECHUS U MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipuniun Jle [larense.

DnekTpoiautuueckas nuccounanus. CuiabHbIe U ciadblie aneKkTponThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIHNH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHsSI BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa xuMuueckux 3neMeHtoB Jl. .
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHUBEPCAIBHOTO WHIUKATOpPA, pEaKIHH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpOB HA CKOPOCTh
XAMHUYECKOMN PEAKIUM.

PacuétHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IOHSATHUS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heopranuuyeckass xumus

Hemerannel. Ilosmoxxkenue HemetaiuioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMeEpe
KHUCJIOpoa, cephbl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAIOB (TaJor€HOB, CEpPbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M WX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. [lonoxenne meramnoB B [lepuonnueckon crucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOmue Qusudeckue cBoiicTBa MeTamuioB. CIuiaBbl METaLIOB.
DNEKTPOXUMHUUYECKUN PsAJT HAIPSHKEHUM METAIIIIOB.

XHUMUYECKHE CBOMCTBA BaXKHEWINHMX METAUIOB (HATPHWH, KaJui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OO6mue crocoObl momydeHus: MeTayioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M HX IPEBpAIICHUI:
U3y4YeHHE KoJUIeKUMu «MeTamisl U CIUIaBb», OOpa3lOB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/Ja4, HAOJIOJEHUE W OIMCAaHUE JIEMOHCTPAIlMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHUSA C PACTBOpaAMU
KHCJIOT U 11IEJI0Y€eH, KaueCTBEHHBIE PEAKIIUN Ha KATUOHBI METAJIOB).

PacuérHrie 3anaun.

PacuéTtel macchl BemiecTBa WM O00ObEMaA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BELIECTB UMEET IIPUMECH.

XuMHSA U KU3Hb

Ponb xumun B 00€CTI€UEHUU SKOJOTMYECKOM, IHEPreTUYECKOM U MUILEBON
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [IOHSTHE O HAyyHBIX METOAAaX IMO3HAHUS
BEILECTB U XUMUYECKUX PEAKLIM.

[TpencraBiaenuss 00 OOMMX HAay4yHbIX MPUHLHUIAX [POMBIIIJICHHOTO
NOJIyYEHUS] BaXKHEHIINX BEILECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPUATIOB: BAXXHEWUIIHNE CTPOUTEIBbHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MATEpHANIbl, KpAacKH, CTEKJIO, KEepaMHKa,
MaTepuayibl ISl 3JEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHBIE
ynoOpeHus.

XuMUS M 3I0pPOBbE YEJIOBEKA: NPaBUJIa KCIOJIB30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0E€30MaCHOTO KCIONIb30BAaHUA MpenapatoB ObITOBOW XUMHUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmed
HEOPraHUYECKOM XMMHH B 11 Kilacce OCylIECTBISIETCS YEpE3 MCIOJIb30BAHUE KAK
OOLIMX EeCTECTBEHHO-HAYYHBIX TMOHSTHH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMH JIJIS1 OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIC MOHATHUS: HAY4YHbIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHallu3, CHHTE3, KiIacCupuKalusi, MEepUOJUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPECHUE, SBJIICHHE.



du3uka: MaTepus, SHEPIUsi, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TTOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTb, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHUUA
HA BA3OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuyHo-mMeTonu4yeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHMsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha yYPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCST POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0yUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMUHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOlIUMXCsl PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHTaloTCs B
CANMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMAMM Y TpPaBWIAMH  TOBEJAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIECcaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA IM0O3HABATEILHOW M TMPAKTUYECKOW JIECSITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOTro BOCIIMTAHMS

OCO3HaHMS 00YYaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 0053aHHOCTEH,
YBKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BBHITIOJTHCHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMUHbBIX BUJIOB YUYEeOHOU ACSITEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCITUTAHHUSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M TO3HABATEIbHBIX MOTHBOB B TOJYYEHHH U TMOCIEIYIOLIEM
aHanu3e WH(POpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUM, CBA3aHHBIC C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWJI O€30MacHOro OOpalleHusi C BeliecTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TIPaBUJl HHJIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYalLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOIINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HAIpaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO MPOGECcCHuil pa3IudaHOro pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJIOBOU IE€SITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOIB30BAHUA JOCTIKEHUUA XUMHH  JUIs
pelIeHus: BOIPOCOB PAlMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUSITHBIE HKOJOTUUYECKHUE
MOCIIEICTBUA NPEANPUHUMAECMBIX JCUCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITh HJEOJOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeU(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
bopMHpPOBaHUN PALMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3[aHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKpYKAloIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMaHHCTUUYECKOM HAIIPAaBICHHOCTH W BaXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 0OECIICYCHUN YCIOBUMN
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJTlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKPYKAIOIIEro MUpa U
MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus: mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHAX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON €A TEIbHOCTH;

TOTOBHOCTMY W  CHOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3OBaHUIO |
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax npodeccHoHaIbHOM

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111er0 00pa30BaHUsI BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHbIC MOHSATHUS, OTPaXKaIOIINe
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieOBaHNe, HAOIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHUBEpCaIbHbIC y4ueOHBIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PEryJISITUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJISTUBHBIMU
JICUCTBUSIMU.

OBaajnenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a30Bble JJOrHYecKmne JeicTBUSL:

CaMOCTOSITETbHO  (OpPMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOseMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesiTh LENH JEITEIbHOCTH, 3ajJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIHTATHI AEATEIILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMN HPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS sl OOBSCHEHUS OTACIBHBIX (PaKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIi;

yCTaHABJIMBATh MPUYMHHO-CIECJICTBEHHBIC CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yeMbI€ B XUMHUH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENHU, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTAa, XUMHUYecKas (opMyna, ypaBHEHHE XHUMHUYECKOU
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aJ1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUA W OCHOBBI M1 (DOPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyJIHMpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IudYHbIX
METO/I0B [TO3HAHMS.

3) pab6ora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COAEp’KaHWs, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHETa), aHaMM3UPOBATh UHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpEeACTaBIICHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(GbopMyTUPOBATH 3aNPOCHl U MPUMEHSATH PA3JTUYHBIE METOJbI MPU TIOUCKE H
orbope wuHPOpMalMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIM A3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3udeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHUBEPCAJbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJa€MOU TEMBbI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4U;

BBICTYIIaTh C TPE3CHTAIllMell Pe3ylIbTaTOB MO3HABATEIBHOU JIEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATHh BBHIBOIBI
10 pe3yjbTaTaM MPOBEACHHBIX HMCCIECIOBAHMNA MyTEM COTJIACOBAHMUS TO3HIMNA B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOI IO3HABATEIbHYIO
JeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuTt™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENAOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b deKTUBHBIN Ccrocod WX perieHuss ¢ y4ETOM TOJNyYEeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHan3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHSI»
OTPaXKaroT:

cOPMHPOBAHHOCTh  TPEACTABICHUA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TMO3HAHUM SIBIICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KYyJbTYyphl JIMYHOCTH, €€
(bYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelIeHHs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO M MPHUPOIHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyisa (pa3BEpHyTas U COKpallEHHAsA), MOJb, MOJISpHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAsA TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUECKUHN P, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJIIPHBIE COEUHEHUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOEHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHHUA O CBOMCTBAaX, COCTaBE, IMOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN AESATEIBHOCTH YEJIOBEKA,;

C()OPMUPOBAHHOCTb YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHITHUS MpU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dopMysl OpraHMYECKHX BEIIECTB W YypPaBHEHUH XMMHUYECKUX pEaKLuH,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH YyCTaHaBIUBATh MPHUHAJICKHOCTh HM3YUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBYy M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrJIeBOJOPOAbl, KHUCJIOPOA U a30TCOAEpPIKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTACJIbHBIX OpPraHUYECKUX BEUIECTB (ITWIECH, INPOMNWIEH, AalleTHIIEH,
ATWJIEHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTanbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KUCIO0TA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh yMEHHSI ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranndeckux BemecTB A. M. bytiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENIECH pPa3IUYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AallCTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OEH307, METaHON, 3TAHOJ, STUJICHTJIUKOJIb,
TIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHasl KUCIIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HHUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (HE(QTh, NPHUPOAHBIA Ta3, Yrojib), CIOCOOBI HX TMepepaboTKu W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 M3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(OpPMHPOBAHHOCTh YMEHHMI BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUECHUU BEILIESCTB U
XUMHUUYECKUX SIBJICHUMN (HaOJItoJeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIOJATh MPaBUJIA MTOJIB30BaAHUS XUMUYECKOU
MOCy/Iol U JTabOpaTOpHBIM O0OpPYAOBaHHMEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, TOJTyYEHUE
ATUJIEHA U W3Yy4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBUHM C TpaBWIAaMU TEXHUKA OE30MaCHOCTH TMpU OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATH PpE3yJbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMyJIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uH(OpMAIUIO, TOJyYaeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXpaHEHHUsSI CBOETO 3JI0POBBSI U OKPY’KAIOMICH MPUPOIHON CpeIbl, OCO3HABATh
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YEJIOBEKa;

JUIsi 00yYaroumxcsi ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUIL CJENBbIX W CJA0OBHIASIIMX OOYYaloIIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAkKaKoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUU B TO3HAHWM SIBICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUsI MPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIIEHHUSI K CBOEMY 3/I0POBBIO W MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJIUTUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpY XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHMN S3BIK XUMMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHWS MPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJy4YEHUN U 0€30MMaCHOM HCTIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECCKOM IESITEIILHOCTH YEIIOBEKA,



c(OpPMUPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMHPOBAHHOCTh YMEHUI HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY JUIS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPAaBHEHHM XMMHYECKUX  pPEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIbIM ra3, aMMHakK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMA, TUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THI
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BEUIECTBA (aTOMHAas, MOJIEKYJISIpHasi,
VOHHAsl, METAJUIMYECKAs ), XapakTep cpelbl B BOAHBIX pacTBOpPaxX HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/Tpynie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa [,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUH;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEpPreTUYeCcKue YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMUMHMUYECKUX JIEMEHTOB U MX COEAUHEHUU
10 nepuoaaM u rpynnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3NIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DUUIUPOBATh XUMHUECKHE PEAKIUH 10
pa3IMyYHBIM TMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrolivX BEUIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKlNK, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
TUIIOB, TIOJHBIE U COKpPALIEHHBIE YPABHEHUSI PEAKIIM HOHHOTO OOMEHa, YUUThIBAs
YCJOBUS, IIPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHUA;



c(OPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHs AJIEKTPOHHOTO OasiaHca
ATUX PEaKINi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3naerctsus (npunuun Jle larense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi 10Js1 BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 yYAaCTBYIOLIUX B pEaKLUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIHb30BAHUS XUMUYECKON
MOCYJIO W JTabopaTOpHBIM OOOPYJIOBAaHUEM, a TaKXKe NpaBWiIa OOpallIeHUus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHINIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHNE Cpeapl PacTBOPOB BELIECTB C IOMOIIBID  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyiab(aT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
TeMaMm «Metamey U «HeMmeramib»y) B COOTBETCTBHM C MPAaBWIAMH TEXHHUKHU
0e30macHOCTH TIPU OOpAIIEHNUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJbTaThl XHWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uHGOpMaIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYyHUKaruu, HTepHeT 1 ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOM JESITCIBHOCTH B IIEISIX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [I/IK, mosicHAT, Ha TpuMepax CHocOoObl YMEHBIICHUS W
NPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHNU3M UYEIIOBEKa,

JUISE O0YYaIONIMXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE CJICTIBIX W CJIA0OBHIAANIMX OOYYaIONIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoaunuecTBo yacoB

HaumeHoBaHue pa3/ie/ioB U TeM DyekTpoHHbIE (TU(POBDbIE)
Ne o/t Konrponbubsie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTbI
Pa3neu 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XUMHUH
[IpeameT OpraHMYeCcKON XUMHH. https://academy-

11 Teopust cTpoeHHsI OpraHU4ECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coequnenuii A. M. bytneposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazneny 3
Paspnen 2. Yriesoaopoanbt

IIpenenpHble YIiIeBOAOPOILI — https://academy-

2.1 P Y P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATaHET ec23-473¢-b3d7-ed82fcaddd02
HenpeienpHbIE yIIeBOIOPOIBL: hitps://academy-

2.2 pedl Y PO 6 0 1 content.apkpro.ru/lesson/4038171e-
ATICCHDL, ATTKAMCHDL, AJTKHHET 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApoMaTHYeCKUE YTIIEBOAOPO/IbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
24 PHPOIIC HCTOHHHIH 3 1 0 https://lesson.edu.ru/04/10
YTIIEBOJIOPOOB U UX MepepadoTKa
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:kamiue oprannyeckue coenHeHust
https://academy-
3.1 Crmpret. Dexon 3 0 0 content.apkpro.ru/lesson/5439c18b-




7440-4b6f-bf84-c04fad71694f

Anpaeruasl. KapOoHOBBIE KUCTOTHI.

https://academy-

3.2 content.apkpro.ru/lesson/8664b319-
Croxubie Spupe! 0ba3-4945-b076-cb7ae5858b90
https://academy-
3.3 VriieBoasl content.apkpro.ru/lesson/709ce43a-

Hroro no pazgeny

Pasnen 4. A3oTconepxamme opraHudecKne coeJMHEeHUus

deb6-4281-963b-01d2e212d4d0

4.1

AMUHBI. AMUHOKHCIIOTEL. belku

Hroro no pasgeny

https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Pa3znen S. BbicokoMoJIeKyJIsIpHbIE COeINHEHU S

5.1

[Inactmaccel. Kayuyku. Bonokna

https://lesson.edu.ru/04/10

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu¢pposbIe
Ne ni/m P Kourpoubnbie IIpakTuyeckue (mupp )
NPOrpamMMmsbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoTbI
pecypcsl
Pasnen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMoB. [lepunonndeckuii 3aKoH
1.1 u Ileproanueckas cucteMa XUMHUYECKHX 3
anemenToB /1. . Menaeneena
12 Crpoenue BemecTBa. MHOrooOpasue 4
' BEIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro mo pazneny 13
Paznen 2. Heopranuueckasi Xumusi
2.1 Meranibl
2.2 Hemeramst 1
53 CBs13p HEOPraHUYECKUX U OPraHUYECKHUX 9
' BCIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XUMUS ¥ )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC

Ne

w/n Tema ypoka

[Ipenmet oprannyeckoit
XHMHH, €€ BOSBHUKHOBEHHUE,
pa3BUTHUE U 3HAYCHUE

Teopus crpoeHus
OpPraHUYECKUX COeTMHEHUN
A. M. bytneposa, e€
OCHOBHBIE ITOJIOKEHUS

KoaunuecTBo yacoB

KoHTpoJbHbIE

Bcero
padoTbl

IIpakTHyeckue
padoTbI

Jara
H3yYeHHUs

DJIeKTPOHHBbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

ITpesenTanus (MHOOYPOK):
https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-
4554865.html Ypoxk (Lludpoas
oubnmoTeka): https://app.onlineschool-
1.ru/10-klass/himiya/predmet-
organicheskoj-himiil/article Buneoypox:
http://school-collection.edu.ru/ Ypoxk
(AKmacc):
https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-
6490554/predmet-organicheskoi-khimii-
teoriia-khimicheskogo-stroeniia-
organiches_-6447217 Buneoypok
(MuTtepypox):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-
himii-rol-organicheskih-veschestv-v-
zhizni-cheloveka Ypoxk (PO1):
https://resh.edu.ru/subject/lesson/6149/




IIpencraBnenue o
KI1accu(uKanum
OpPra’Hn4€CKuUX BCHICCTB.
Howmenknarypa
(cucremaTnueckasi) u
TpPUBHAJIbHBIC Ha3BAHUS
OpPraHUYECKUX BEIIECTB

AJKaHBI: COCTaB U
CTPOEHUE, TOMOJIOTUYECKU I

paA

Meran u 3TaH —
MpOCTENIINE
MPEICTaBUTENN ATKAHOB

AJIKEeHBI: COCTaB U
CTPOEHUE, CBOWCTBA

DTWIEH U IPONUIEH —
MPOCTEUIIINE
MNpCACTABUTCIIN AJIKCHOB

[TpakTuueckas padora Ne 1.
«ITonyuenue >TreHa U
WU3y4YEHUE €r0 CBOMCTBY

10

Anxamuensl. byranuen-1,3
1 MeTunoyTaaueH-1,3.
[Tonyuenue
CUHTETHYECKOTO Kay4dyKa 1
PEe3UHBI

AJIKAHBI: COCTaB U

0COOEHHOCTH CTPOCHUS,
TOMOJIOTHYECKUH PsjL.




11

AnleTunieH — npocTenimumin
MPEICTaBUTEND AJTKMHOB

Brmuucnenus no

YPaBHEHHMIO XUMHUYECKON
peakuuu

12

ApeHbl: GEH30J1 U TOTYOII.
TOKCHYHOCTH apEHOB

13

14

I'eneTnyeckas CBsI3b
YIJIEBOAOPOOB,
MPUHALICKAIIHNX K
Pa3IMYHBIM KJlaccam

[IpupoaHbIe HCTOYHUKHU
YIJIEBOIOPOIOB:
MIPUPOJIHBIN ra3 u
MOMYTHBIE HE(TAHBIC ra3bl,
He(PTHh ¥ MPOAYKTHI €&
nepepadoTKu

15

16

[TpupoaHbie ICTOUYHUKHU
YIJIEBOIOPOOB:
MPUPOIHBINA Ta3 u
MOMYTHBIE HE(TAHBIE ra3bl,
HE(PTHb U IPOAYKTHI €€
nepepadboTKu

KontposbHas pabota mo
pasneny «YTJIEBOIOPOIbI»

17

[IpenenbHbIE OMHOATOMHBIE
CHOUPTBI: METAHOJ U 3TAHOJI.
Bonopoanas cBsi3b




18

19

20

MHoroatoMHbIE€ CIIMPTHI:
OTUJICHIJIMKOJIb U TTIMICPHUH

deHou: cTpoeHue
MOJICKYJIbI, (PU3UICCKUC U
XHUMUYECKHE CBOWCTBA,
MIPUMCHCHHE

Annnernnnr:
dbopManbaerua u
areTanpaerua. AeToH

21

OIHOOCHOBHEBIE
npeneabHble KapOOHOBBIE
KHCIIOTBI: MypaBbUHAs U
YKCYCHasI

22

[IpakTuueckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCJIOTBI»

23

CreapuHoBas U 0JICMHOBAsI
KHCIIOTHI, KaK
MPEICTaBUTENN BBICIIUX
KapOOHOBBIX KHCIIOT

24

Mpb11a KaK COJIM BBICIINX
KapOOHOBBIX KUCIIOT, HX
MOIOIIIEE NENCTBUE

25

Crnoxuble 3(upbI Kak
MIPOU3BO/IHBIE KapOOHOBBIX
KUCHOT. ['naponus
CJIOKHBIX 3(hHUpoB

26

Kupsl: runponns,




27

28

MPUMCHCHHE,
Ouosornveckas poJb
KHUPOB

VYraeBoasl: cocTas,
KIaccupuKaIus.
Baxneiimniue
MIPEJICTAaBUTEIH: TITFOK03a,
dbpykTo3a, caxapo3a

KanMaJ'I M IEJIK0JI03a KaK
MPUPOAHBIC TTOJIUMEPBI

29

KonTponbhas pabota no
paszaeny
«Kucnopoaconepxaiue
OpraHuy4ecKue
COCIMHEHUS»

30

AMWHBI: METHJIAMHUH U
AHHUJINH

31

32

AMHMHOKHCIOTEI KaK
aM(poTepHBIC OPraHUYECKHE
COEJIMHEHHS, UX
OHOJIOrMYEeCKOe 3HAUYCHHE.
Ilerrtuabl

benku xak mpupoaHbIe

BBICOKOMOJICKYJISIPHEBIC
COCIUHECHUA

33

OCHOBHBIC IIOHATHUA XUMHUHU
BBICOKOMOJIEKYJIIPHBIX
COETUHEHUN




OCHOBHBIC METOJIBI CHHTE3a
34 BBICOKOMOJIEKYIIAPHBIX
coequHeHmi. [ImacTMaccel,

Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoJgnuyecTBo yacoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoTbI

JlaTa
U3y4yeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejbHbIE

pecypchbl

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaius aToMoB

[Tepuonnueckuii 3akoH u [leprnonnueckas
cHCTEeMa XUMHUYEeCKHX 3yeMeHToB [[. 1.
MenpeneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XHUMHYECKHUX 3JIEMEHTOB M UX COCOUHEHHH I10
rpyIIaM U NepuojaaM. 3HaueHUE
MIEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux dyementoB .. Menaeneena B
Pa3BUTHHU HAYKH

CrpoeHue BeniecTBa. XuMuieckas cBs3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHuUs
KOBAJIEHTHOM CBsI3U. BojgopoaHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATETLHOCTD.
CreneHb okucieHus. Bemlectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOCHUS

[TonsiTHE O AMCTIEPCHBIX CUCTEMAX.
HctruHHbBIE U KOJUIOUAHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBope




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX coenHeHni. [ eneTnueckas
CBSI3b HEOPTaHMYECKUX BEILIECTB, PA3JTUYHBIX
KJIacCOB

Knaccugukaius XuMHUecKuX peakiuuii B
HEOPraHUYeCKOM U OPraHMYecKOl XUMHUU.
3aKOH COXpaHEHHS MacChl BEILIECTB; 3aKOH
COXpaHEHHUS U TPEBPAIICHUS SHEPTUH TIPH
XUMHAYECKHUX PEaKIUIX

Ckopoctb peakuuu. OOpaTUMbIe peaKIiy.
XHUMHYECKOE paBHOBECUE

[TpakTrueckas padota Ne 1. «Bnusiaue

pa3nuYHbIX (PAKTOPOB HA CKOPOCTh
XMUMHUYECKON peaKkiium»

11

DJIeKTpoJIMTHYECKas auccoruanus. [lonstue
0 BoJIOpoiHOM Tokazarene (PH) pactBopa.
Peakiiuu nonHoro oomeHa. I'maponu3
opraHqucxnx n HGOpF AHNYCCKHUX BCIIICCTB

12

OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC
peakmuu. [lonsTHE 00 2MIEKTpOIIN3E
pacIIaBoB M paCTBOPOB COJIEH

13

KonTponbHas paboTa mo pazueny
«TeopeTryeckre OCHOBBI XUMHI

14

Merautbl, ux nosioxenue B [lepuoanueckoii
crCcTeMe XMMHUYECKUX 31eMeHToB /J[. 1.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmHMe Gu3ndecKue CBOWCTBA
METaJUIOB




15

16

CniaBbl METaLIOB. DJIEKTPOXUMUYECKUN P
HaIlpsHKEHNH METaJUIOB

XUMHUYECKHUE CBOMCTBA BAXKHENUIIINX

METaJJIOB (HATPUA, Kaluil, KalblUi, MarHuH,
ATFOMUHHNA) U UX COCTUHEHUI

17

XHMMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIUHEHUN

18

19

20

XUMHUUYeCKHe CBOMCTBA ITUHKA, KeJIe3a U X
COCTMHEHUN

[IpakTuyeckas padora Ne 2. "Pemenune
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«Meramaben"

Hemerammsl, ux moioxeHne B
[lepuonuueckoil cucteMe XUMHYECKUX
anemeHToB /1. . Meneneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
ANnoTponus HeMETaJUIOB (Ha IpUMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

22

XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COETUHEHUN

23

XuMHUYECKue CBOMCTBA a30Ta, pocodpa u ux
COCIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA yTiiepoaa, KPEMHUS U
HUX COeOUHEHUN

[IpumeHeHne BaXKHEUIIINX HEMETAIUIOB U UX
COETUHEHUN

26

O06001IeHYE ¥ CUCTEMATH3ALMU 3HAHUMN 1O




Teme «HemeTamney. Beruuciaenus mo
YPAaBHCHUAM XUMHWYCCKUX peaKHI/Iﬁ n
TECPMOXUMHUYCCKUC pacqéTm

ITpakTruyeckas pabora Ne 3. «Pemenune

27 AKCIIEPUMEHTANBHBIX 33724 0 TeMe 1
"HemeTtanab"»

08 KonTpomnpHas padora mo Temam «MeTaribh 1
u «HemeTambn

29 Heopraawueckne u OpraHnYECKUe KUCTOTBI. 1
Heopraawueckne u opraHndecKue OCHOBAHUS
AmdoTepHbIe HEOPraHUYECKUE U

30 opranuueckue coequHenus. ['enernueckas 1
CBSI3b HCOPTaHUYECKHX U OPTaHUICCKUX
BEIIIECTB
Poib XxuMuH B 00€CIIEUEHUH SKOJIOTHYECKOM,

31 JHEPreTHYECKOHN U MUIIEBOW 0€30MacCHOCTH, 1
Pa3BUTUU MEAUIIMHBI
[IpeacraBnenus: 06 0OMUX HAYIHBIX

32 IIPUHLIMIIAX IPOMBILIUIEHHOTO MOIYYEHUS 1
Ba)KHEHIIIHX BEILIECTB

33 YenmoBeK B MUPE BEIISCTB M MATCPHAIIOB

34 XuMHS U 3I0pOBBE YEIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 xmace/ I'a6puensia O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»
* Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

METOAMYECKHUIl MaTepuan K yueOHuKy ["abpuensna u OctpoymoBa

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
UHTEPHET
oubmoteka I{OK

https://m edsoo.ru






