MHWHUCTEPCTBO ITPOCBEILEHUS PD

MynuimnansHoe 61omkeTHOE obuieobpazoBaTenbHOE yupexieHHe
«KpacHorBapaeiickas rumuaasusy

«Pacemorpeno» «Cornacosano» «YTBepKAAIO»
Ha 3acenanun 1LIIMO yuuTenei 3amecTHTens 1 pa no HMP JIMpSKTOp rUMHA3MK
€CTECTBEHHO-HAYYHOIO IIHKJIA é
M il Kaapyk H.A. ﬁ M.A. Bekkep
;A’ E.B. ®pusen

IIpoTokoa Nel ot123.08.2024T. «26» aBrycta 2024 r TTpukas Ne 01/08-141
oT «30 » aBrycta 2024 .

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb» s

oOyuarommxcst 10 — 11 xmaccos

KonuyectBo uacoB — 68 (Ha 2 rozna)

Yuurens xumun: YTKUH EBrenunii AnexkcanapoBud

2024-2025 yuyeOHbIN TOT
c. Jlonckoe



INOACHUTEJIBHASA 3AIINCKA

HopMmaTruBHO-nIpaBoBbIe JOKYMEHTHI, 00eCIe4uBaloiie Oprannu3anuio
0o0pa3oBaTeIbHOM AeSITEJILHOCTH 0 Y4eOHOMY NpeaMeTy « XUuMHUSD)
B 2024/2025 y4yeonom romy

Opranu3anus 00pa30BaTENBLHOTO npoiecca U MpernoiaBaHue
yuyeOHOro mpeaMera «Xumus» B 00pa3oBaTelIbHBIX Opranuzanusx Poccuiickoi
@Oeneparun B 2024/2025 y4eOHOM TOMy OCYIIECTBISICTCS HA OCHOBE
CJIENYIOMNUX HOPMATHUBHBIX MMPABOBBIX aKTOB:

— @enepanpHblii 3ak0H 0T 29 ¢despans 2012 . Ne 273-03 «O6
obpasoBanuu B Poccuiickoit denepannmy;

— OenepanbHbiii 3ak0oH or 19 deppans 2023 r. Ne 618-®3 «O
BHeceHUn u3MeHeHui B DenepanbHbiil 3akoH «O0 oOpazoBanuu B Poccuiickoit
Denepanun »;

— IloctanoBnenue IlpaButensctBa Poccuiickoit ®eneparu or 30 amperns
2024 1. No 556 «O06 yTBepKJACHUU IEPEUHS MEPOIPHUSITUN MO OILIEHKE KauecTBa
oOpazoBanus u [lpaBun mTpoBeACHHUS MEPONPUATHI IO OICHKE KavyecTBa
0o0pa3oBaHUsI»;

—  @enepanbHbld  TOCYIApCTBEHHBIM  OOpa3oBaTe€lbHbIA  CTaHAAPT
cpenHero ooOmiero oopasosanus (yTB. mpukazoM MuHoOpHayku Poccun ot 17 mast
2012 1. Ne 413)

(manee — ®I'OC COO);

— mpukaz Munnpocsemennss Poccum ot 12 aBrycra 2022 1. Ne
732 «O BHECEHMHM U3MEHEHMA B  (QenepaibHbIi  TOCYIapCTBEHHBIN
oOpa3oBaTeNbHbI CTaHJAAPT CPEAHEro OO0IIero oOpa3oBaHMs, YTBEPKIEHHBIM
npukazoM MuHucTepcTBa oOpasoBaHusi u Hayku Poccuiickort deneparuu ot 17
Masg 2012 . Ne 413»;

—  @enepanbHasi  oOpaszoBareibHasi ~MOporpaMMa  CPEIHEro  OOIIero
oOpaszoBanus (yrB. mpukazoM Munnpocsemenus Poccun or 18 mas 2023 . Ne
371) (manee —DOII COO);

— mnpuka3 Munnpocsemenuss Poccun or 02 asrycra 2022 1. Neo

653 «O6 YTBEPKICHUU benepanbHOro nepevHs AIIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYpCOB, JOMYIIEHHBIX K HWCIOMB30BAaHUIO TIPU peaTn3aiuu
MMEIOIINX rOCYIapCTBEHHYIOAKKPEIUTAIIIO 00pa30BaTeIbHBIX MPOTPaAMM

Ha4yaJIbHOTO 0OIIIET0, OCHOBHOI'O OOIIIETO, CPETHETO 00IIEro 00pa3oBaHU»,

— mnpukaz Munnpocsemenuss Poccun ot 19 mapra 2024 . Ne 171 «O
BHECCHUHM WM3MEHEHUN B HEKOTOpble TIpPHKa3bl MUHUCTEPCTBA MPOCBEIICHHUS
Poccuiickoit @eneparuu, kacaronmecs: ¢enaepanbHbIX 00pa30BaTeIbHBIX MPOTpamMm
Ha4aJIbHOro 00Imero  oOpa3oBaHWs, OCHOBHOTO  oOmero  oOpa3oBaHUsS U
cpemHero 001ero 0opa3oBaHUSY;

— npuka3 MunnpocBemenuss Poccun ot 21 mas 2024 r. Ne 347 «O
BHECEHNHM W3MEHEHMM B IIpuka3 MuHucrepcTBa mpocsewmeHuss Poccuiickon



®denepanuu ot 21 centsops 2022 1. Ne 858 «O6 yrBepxkaeHuu penepasbHOro nepedHs
y4eOHHMKOB, [OMYIICHHBIX K HCIOMB30BAHUIO TMPH  pealu3alldd  HMMEIOIINX
TOCYIapCTBEHHYIO aKKPEAUTAIUIO 00pa30BaTeIbHBIX MPOrpaMM HadaIbHOTO OOIIEero,
OCHOBHOTO OOIIIETO, CPETHETO o011ero oOpazoBaHus OpraHU3alMsIMU,
OCYIIECTBISIOUIUMHI 00pa30BaTENbHYIO JI€ATEIHHOCTD, U YCTaHOBJICHUS
MIPENEIBHOTO CPOKA MCTIONH30BaHUS UCKITIOUEHHBIX YICOHUKOBY.

OcCHOBY MOJXOA0B K pa3pabOTKe MPOrpaMMBI MO XUMHH, K OINpPEACIICHUIO

oO1ieit ctpareruy 00y4eHHsl, BOCIIUTAHUS U Pa3BUTHs 00YJarOIIMXCS CPEACTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 6a30BOM YpOBHE COCTAaBUIIM
koHuenryanbHble nojoxeHuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH,
COJIep)KaHus, pPe3yjbTaTOB OOy4YeHHs MU TpeOOBAaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHHUKOB.

XUMHYECKOoe oOpa3oBaHue, HOJTy4yaeMoe BBIITYCKHUKaMH
00111€00pa30BaTEeIbHON  OpPraHu3alvy, SBJSIETCS HEOTHEMJIEMON YacThIO UX
oOpazoBaHHOCTH. OHO CIY)KUT 3aBEpLIAIOLIMM JTAaloOM pealn3allud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypOBHE KIIIOUEBBIX IIEHHOCTEHM, MNPUCYIIUX
[EJTOCTHOW CHCTeME XHMHYECKOTO 00pa3oBaHus. OTH IEHHOCTH KacaloTCs
MO3HAHMSI 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpHhI
YeJI0BEKa, a TAKKE IKOJIOTHUECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO
U MpUpOIHOHN cpene. Peanusyercs xumumdeckoe oOpa3oBaHHE OOyYaromIMxcs Ha
YpPOBHE cCpeaHero ooOimero oOpa3oBaHus CpeACTBAMH Y4YeOHOTO TIpeameTa
«XUMHSD», COIEpPKAHWE U TOCTPOEHUE KOTOPOTO OMPEIENIEHbl B MpOrpamMme IO
XUMHH € y4ETOM cTIenU(DPUKN HAYKA XUMHH, €€ 3HaYCHHs B TIO3HAHUU TTPUPOJIBI U B
MaTepuaIbHON KU3HU OOIIECTBa, a TaKKe ¢ YYETOM OOLIMX Lede U MPUHIIMIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHEro oOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XuMUsl KaK dJEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK MTpaeT 0CoOyI0 poiib B
COBPEMEHHOW IUBUJIM3AIMHU, B CO3AaHUM HOBOW 0a3bl MaTepUaNIbHON KYJIbTYpHI.
Ona BHOCHUT CBOH BKJIaJ B (popMHpOBaHUE PAIMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO TPEJCTABICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O EAMHCTBE
NPUPOJBI U YeIOBEKa, KOTOpoe (POPMHUPYETCS] B XMUMHUU HA OCHOBE MOHUMAaHHUS
BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIET0 MHpa, OCO3HAHMS B3aUMOCBSI3U MEXIY
CTPOCHHMEM BEIIECTB, IX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMU TIPUMEHEHUSI.

TecHo B3auMOJIIEHCTBYS C JPYTMMH €CTECTBEHHBIMH HayKaMH, XHMHs CTasa
HEOThEMJIEMOMN YacCThI0 MUPOBOM KYJIbTYpPbl, HEOOXOJUMBIM YCIIOBUEM YCHEIIHOTO
TpyAa W KHU3HU Kaxaoro uieHa oOmectBa. CoBpeMEHHas XUMHS Kak Hayka
co3ujareibHas, Kak HayKa BBICOKMX TEXHOJOTHMH HalpaBlieHa Ha peLICHHE
rJI00ANBHBIX MPOOJEM YCTOMUMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUILEBOM, IKOIOIMUECKON 0€30I1aCHOCTH U OXPaHBbI 30POBbSL.



B cooTtBercTBHM C OOUmIMMH UHEMSIMH M TPUHLUIAMH CPEIHEro OOIIEero
oOpazoBanus coaepkanue npeamera «Xumus» (10—-11 knaccsl, 6a30BbIi YPOBEHD
M3Y4YEHUs1) OPUEHTHPOBAHO NMPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJIMMYI0O MM JUIsl  BBIpAOOTKH  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCIIEIIHOTO BKJIIOYEHHS B JKA3Hb COLAYMA, IPOJOJDKEHHUS
00pa3oBaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSI3aAHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocrapnstomumMu ~ nipeaMera  «XuMUsD  SBISIOTCS  0a30Bble  KypChl —
«Oprannyeckas xuMusi» U «OOmas ¥ HEOpraHWYecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HaHUU MO HEOPraHWYECKOW XUMHH (C BKJIIOYEHUEM 3HAHUU U3 OOIIeHd XUMUH) U
opraHnyeckoil xumuu. GOopMUpPOBaHUE AHHOW CUCTEMbI 3HAHUU IPU WU3YyYECHHUU
npeaMeTa 00€CIEeUnMBAET BO3MOXHOCTh PAaCCMOTPEHHUsI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa conepxkaHus KypcoB — «Opranuyeckas xumusi» U «OO0mas u
HEOpraHuveckas XuMus» cPopMUpoBaHa B MPOTpaMMe IO XHMMHUU Ha OCHOBE
CUCTEMHOr0 TMOJXO0Ja K HW3YyUYCHHI0 Y4YeOHOro MaTepuansa u O0O0yCIIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  HA  OMpPEAENEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce€ OpPraHMYeCKOM XUMHUU BEIIECTBA
paccMaTpUBAIOTCS. Ha YPOBHE KJIACCUYECKOM TEOPHUH CTPOCHUS OPraHUYECKHUX
COCMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMUUYECKUX U  IJICKTPOHHBIX
MpeNCTaBlICeHUd O CcTpoeHuHn BemlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOAOB JI0 CIOXKHBIX OMOJIOTHMYECKH
AKTUBHBIX COCIWHEHMI. B Kypce OpraHndeckom XWMHM II0Jy4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOI'O 0OIIEro 0oOpa3oBaHUs TEpPBOHAYAIBHBIC
MPEJICTABIICHUS] O XUMUYECKOU CBS3H, KJIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pPEAKIINH.

[log HOBBIM yIJIOM 3peHUs B THpeaMere «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs M3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKU Marepuan Hu (PaKTOJIOTMYECKHME CBEIEHUS O BEUIeCTBAX W
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHMYecKas
XUMUSD» 00ydarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOIOJOTUYECKUX IO3ULIUH,
rIyoKe TMOHATh HWCTOPUYECKOE U3MEHEHHE (YHKIUH 53TOro 3aKkoHa — OT
0000111ar011eN 10 0OOBACHAIONIEH U TPOTHO3ZUPYIOIIEH.

Ennnas cucreMa 3HaHUK O BAXKHEUIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NPHUMEHEHHMM, a TAKKE€ O XMUMMUYECKMX PEAKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpOTEeKaHusi jomnonHsercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTaMHU  COJEP)KAHMS, HMMEIOLIUMHU KYJIBTYPOJOTMUYECKUMM M IPUKIATHOU



XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHUMAHUIO B3aWMOCBSI3U XHUMHHU C
JIPYTUMHU HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABATEIBHOM M MPaKTUYECKON
JESTEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMUTAHHUIO YBAaXXCHHUS K TMPOIECCY
TBOpUYECTBa B O0JACTH TEOPUM U MPAKTHUECKUX MPUIOKEHUN XUMUU, TOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XHMMHEW, KPUTUYECKH OCMBICIMBATH HH(POpPMALUIO U
NPUMEHATh €€ [JIs TIONMOJHEHUs 3HAHWUWM, PEUICHUS WHTEUICKTyalbHBIX H
AKCIIEPUMEHTAJILHBIX HMCCIEA0BaTEeNIbCKUX 3a7a4. B 1enom conepxanue yueOHOTo
npeaMera «XUMHUS» ~ JaHHOTO  YPOBHS  M3YYEHHUSI OpPUEHTHUPOBAHO  Ha
(opmupoBaHrEe y OOYYAIOMIMXCS MHPOBO33PEHUECKON OCHOBBI JJI MMOHUMAaHUA
dunocodckux uaeH, TakMX Kak: MaTepuaIbHOE E€AMHCTBO HEOPTraHUYECKOTO U
OpraHUYeCKOro MHUpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM H
CTPOCHHUEM, [103HABAEMOCTh NPUPOJHBIX SBICHHN TyTEM SKCIEPUMEHTA H
pelieHusT TMPOTUBOPEYUN MEXIYy HOBBIMH (akTaMd M TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHNE POJIM XUMUHU B PEIICHUU IKOJIOTMYECKUX MpoOieM, a
TaK)Ke MpoOJeM COEpeKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3AAHMS HOBBIX
TEXHOJIOTUH U MaTEPUAIIOB.

B nnane pemeHds 3amad BOCHUTAHUSA, Pa3BUTHS W COLMAIM3ALUAU
oOydJaronuxcsi MPUHATBIE TPOrPAMMONM MO XMMHHM TOAXOJAbl K OMpPEIeTICHUI0
colepKaHUsi M TOCTPOCHMSI MpeaMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE
YHUBEPCAIBHBIX YUEOHBIX ACHCTBUHN, UMEIOMUX 0a30BO€ 3HAUCHHE JIJISI PA3TUUHBIX
BUJIOB [ICATEIIBHOCTH: pEIICHUS NpoOjeM, TOuCKa, aHaiu3a U 00paboTKU
uH(bOpMAIIUK, HEOOXOAMMBIX JJisi TPUOOPETEHUS] ONbITa TPAKTUYECKON W
UCCIIEOBATENbCKON JEATEIbHOCTH, 3aHUMAIOIIE Ba)XHOE MECTO B TMO3HAHHUH
XUMUH.

B mpaktuke mnpenonaBaHUs XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO 00IIero o0Opa3oBaHusi, IPU ONPEACICHUN
COJICPKATEIIbHOW XapaKTEPUCTUKHU IeJel HU3ydeHUs MpeIMeTa HampaBJICHUEM
MEePBOCTENICHHOW 3HAYUMOCTH TPAJAUIIMOHHO MNpHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTh COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEeIbHOCTU 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyJIbTypbhl. C
METOJAUYECKON TOYKH 3PEHHS TAKOM MOJAXOJ K ONPEACIICHUIO LEJIeU N3y4YeHUS
MpeaMeTa SABJISIETCS BIOJIHE ONPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHMS TJIaBHBIMH LEISIMH W3YUYEHHUs TMpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCA:

- (QopMUpOBaHHME CHUCTEMbl XHMHUYECKMX 3HAHUM Kak  BaKHeHIen
COCTAaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXKaT KIIYEBbIe MOHATHUS, (PYyHIAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHH,



OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W IMMOHMMAaHUE CYIIHOCTH IOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOPHEH
UX Pa3BUTHS U CTAHOBJICHHSI,

« (opmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHHSI
BEIIECTB W XUMHUYECKUX pEAKIUi, HEOOXOAMMBIX [UIsi TPUOOPETEHHS
YMEHHI OpPUEHTHPOBATHCS B MHpPE BEHIECTB M XHMHUYECKUX SIBJICHHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MMOBCETHEBHOMN KU3HH,

« pa3BHUTHE YMECHHH M CIIOCOOOB JCSITEILHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM H
OOBSICHEHHEM XHUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJCHHEM IpaBUII
0e301acHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, conmepkarenbHas XapakTepUCTUKA LIEJIeH U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA W CKOPPEKTUPOBaHA B COOTBETCTBHU
C HOBBIMHU IIPUOPUTETAMU B CHCTEME CpelHero obmiero oopazoBanusi. CerogHs B
OpEroIaBaHNM  XMMHH B OOJNBIICH  CcTeneHH OTHA€TCs  MPEAIOYTCHHUE
NPaKTUYECKOH KOMIIOHEHTE COJepXaHusg OOYy4YeHHS, OPHUEHTHPOBAHHON Ha
MOATOTOBKY BBIMYCKHUKAa 0OHI€00pa30BaTEIbHON OpraHU3alliM, BIIAJICIOIIETO HE
HaOOpoM 3HaHU#, a (PYHKIMOHAIBHON T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMCHHSMH aKTHBHOTO ITOJIYYCHHS 3HAHWW M HMPUMCHEHUS MX B PEaJbHOW JKH3HU
IJTSL pEIICHUS TIPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mpu U3ydeHWH TMpeaMeTa «XUMHS» JIOMUHHPYIOIIEe
3HaYeHHUE MPUOOPETAIOT TaKKE IENH U 3a]a9H, KaK:

ajanrtanus o0y4yaroumxcs K YCIOBHSIM JUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
GopMUpOBaHWE  WHTCIUICKTYyaJlbHO  Pa3BUTOH  JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSATHIO TPAaMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYAIlUsIX, CBSI3aHHBIX C BEIICCTBAMH U WX
NpUMEHEHHEM; (OPMHUPOBAHUE Y OOYYAIONIUXCS KITFOUCBBIX HABBIKOB (KJIFOUEBBIX
KOMIICTCHIIMI), WMEIONIMX YHUBEPCAIbHOC 3HAYCHHWE JUIS Pa3IMYHBIX BHJIOB
NeSATEeILHOCTH: PENIeHUs PoOJeM, MOMCKa, aHalnu3a U 00paboTKu MHGOpPMAIIHH,
HEOOXOAMMBIX I TPUOOPETEHHs OMbITa ACSITETbHOCTH, KOTOpas 3aHUMaeT
BaXHOC MECTO B IIO3HAHWW XHMHH, a TakKe U1 OICHKH C TIO3HIIHA
AKOJIOTHYECKON O€30MacHOCTH XapakTepa BIHMSHHS BEIIECTB M XHUMHUYECKHUX
MPOIIECCOB Ha OPTaHMU3M YEJIOBEKA M MPUPOJHYIO CPELLY;

pa3BUTHE TO3HABATEILHBIX WHTEPECOB, WHTCIUICKTYAIBLHBIX U TBOPYECKHX
CIIOCOOHOCTEH 00YJArOIINXCS: CIOCOOHOCTH CaMOCTOSTEILHO TPHOOPETATh HOBBIC
3HaHUS TI0 XUMHH B COOTBETCTBUH C )KMU3HCHHBIMH IMOTPEOHOCTSMHU, UCTIOIH30BATh
COBpPEMEHHBIC HH(OPMAIIMOHHBIE TEXHOJIOTUU ISl TTIOMCKA M aHaju3a y4eOHOW u
HAY4YHO-TIOMYJISIPHON MH(MOpPMAIMU XUMHUYECKOTO COACpKaHMs, (OPMUPOBAHUE H
pa3BuTHE y OOYy4alolUMXcs AacCOIMAaTHUBHOIO U JIOTUYECKOTO MBIIUICHUS,



HaOMIOAATEIBHOCTH,  COOPAaHHOCTH,  aKKypaTHOCTH, KOTOpPhIE  OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, NMPHU IUIAHUPOBAHWU W TPOBEICHUU XUMHUYECCKOTO
AKCIIEPUMEHTA; BOCITUTAHHE Y 00yUaronuxcs yOe:K IEHHOCTH B TYMaHHUCTUYECKOM
HaTpPaBIEHHOCTH XUMHUHU, €€ BKHOW POJM B PEHICHUH TJIOOATBHBIX MPOOIEM
PaIMOHAIBPHOTO TPUPOIOIOIB30BAHUS, TTOTIOJHEHUS YHEPTETHIECKUX PECYPCOB U
COXPaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpe)HOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETECHUS OIBITA
UCTIONb30BAaHUS TIOJIYYCHHBIX 3HAHWHM MJIs TPUHSATHS TPAMOTHBIX DEIICHUH B
CUTYAIUX, CBI3aHHBIX C XUMHUYECCKHUMH SBIICHUSMHU.

B yueOGHOM muiaHe cpegHero ooOmiero o0pa3oBaHUs MpeAMET «XUMUS»
0a30BOTO YpOBHS BXOJHT B COCTaB MpeAMETHOW oOmactn «EcTecTBeHHO-HAyUYHBIC
IPEAMETHD.

OO611ee 4ncio 4YacoB, OTBEIEHHBIX U U3yUYCHUs] XUMUH, HA 0a30BOM YPOBHE
cpeaHero oOuiero oOpazoBaHusi, coctabisieT 68 vyacoB: B 10 kinacce — 34 yaca (1
yac B Heneno), B 11 kimacce — 34 gaca (1 gac B Heeoio).

COAEPXAHUE OBYUYEHUA

10 KUIACC
OPI'TAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHMYeCKOl XUMHHU

[IpeameT opraHnMyecKkol XMMUU: €€ BOBHUKHOBEHUE, Pa3BUTUE U 3HAYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunennii A. M. bytnepoBa, e€ ocHOBHbIE TI0JIOKEeHUSI. CTPYKTypHBIE (hOPMYJIbI
OpraHMYecKuMX BenlecTB. l'omoisiorusi, wu3omepus. XHUMHYECKass CBS3b B
OpTraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpeacraBnenue o kiaccuukKauu opraHM4eckux BemiecTB. HoMmeHknatypa
OpPraHUYECKUX COEOUHEHHM (CUCTEeMaTHYecKas) W TPUBHAIbHBIE Ha3BaHUS
BAXKHEHUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YYEHUs BEIIECTB M HX MPEBPALICHUN:
O3HAaKOMJIEHWE € OO0pa3laMd OpPraHMYEeCKMX BEUIECTB WU MaTepuajaMd Ha UX
OCHOBE, MOJICJIMPOBAaHUE MOJIEKYJI OpPraHMYEeCKHX BEIECTB, HAOIIOJCHUE W
OMKCaHUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPALIEHUIO OPraHUYECKUX BEILECTB
IIpU HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHHUE).

YraeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH m staH —
OpoCTEHIINE NPEICTABUTENN aJIKaHOB: (U3MUECKME M XUMHUYECKHE CBOMCTBA



(peakuuu 3aMelIeHUs] M TOpPEHHsA), HAXOXKICHHE B NPHUPOAE, IOIYYCHHE U
IIPUMEHEHUE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUI PAL. DTUIIEH U IPOIUJIEH —
npocTeile MPeACTaBUTENN AaJIKeHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa
(peakuMy TUAPUPOBAHUS, TAJOTEHUPOBAHHUSA, THApATallUM, OKUCIEHHUS W
MOJIMMEPHU3ALIH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oyrtaauen-1,3 m metunOyraauen-1,3: crpoeHue, BaKHEWUIINE
XUMHUYECKHE CBOWCTBA (peakuusi nosmMepusanuu). I[logydeHre CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTHUECKUN psill. AUETHIIEH
— MPOCTEHIIMIA TPEICTaBUTENb AQJIKUHOB: COCTaB, CTPOEHHUE, (U3NYECKHE U
XUMHUYECKHUE CBOMCTBA (peaklUMU TMIPUPOBAHUS, TaJIOTEHUPOBAHUS, THApPATALUH,
TOpPEHMSI ), IOJyYEHUE U IPUMEHEHHUE.

Apenbl. benzoin: cocras, cTpoeHue, (pu3MUEeCKHMEe U XUMHUYECKUE CBOMCTBA
(peakuuu rajaoreHupOBaHUS U HUTPOBAHHUA), MOJYyYEHUE U NpUMeHeHue. Tonyon:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NoAyueHue u npumenerue. TOKCHUYHOCTH
apeHoB. ['eHeTmdeckas CBS3b MEXIY YIVIEBOJOPOJAMH, IPUHAMICKANIUMU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHble WCTOYHHMKH yIIIEBOAOPOAOB. [IpupoaHBIi ra3 W NOMYTHBIE
HedTauble Ta3el. Hedth u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUUYECKHM, KaTalUTHUYeCcKuil), nuponu3. IIpoaykTel
nepepadoTku HepTH, UX MPUMEHEHHE B MPOMBIIIJIECHHOCTH U B ObITy. KamMeHHBIN
yToJib U POAYKTHI €T0 NMepepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHUS BELIECTB M UX IPEBPAILECHMIA:
O3HaKOMJIEHUE ¢ 00pa3liaMHy IJIaCTMACC, KayqyKoB M pe3uHbl, KomuieKuuu «HepTe»
1 «YT0JIb», MOJIETUPOBAHUE MOJEKYJ YIJI€BOAOPOJOB U TaIOr€HOIPOU3BOIHBIX,
MPOBEJICHUE MPAKTUYECKON PAabOThI: MOJyYEeHUE ITUIIEHA U U3YUEHHE €r0 CBOMCTB.

Pacuétnrblie 3amaumn.

Boluucinenuss mo ypaBHEHMIO XUMHUYECKOM peakiuu (Maccbl, 00BEMA,
KOJINYECTBA MUCXOJHOI'0 BELIECTBA WU MPOAYKTa PEaKIUU II0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

Kucisiopoacoaep:kamnue oprannueckue coeMHeHUs

IIpenenpHble OOHOATOMHBIE CHOUPTBL. METaHON W JTAaHON: CTPOEHHE,
¢u3nueckue M XUMHUYECKHME CBOMCTBA (peaklUMy C AaKTUBHBIMU METaJUIAMH,
raJIOr€HOBOJOPOJaMH, TOpPEHUE), NpUMEHEHuEe. BoaopoaHble CBA3M MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBME METaHOJIa U 3TaHOJIA HA OPTaHU3M YEJIO0BEKA.



MHOroaToMHbI€ ~ COUPTHL. ODTUIEHIVIMKOJb W  TIHIEPHUH: CTPOCHHUE,
duznueckue W XUMUYECKHE CBOMCTBA (B3aMMOJECUCTBUE CO IICIIOYHBIMU
MeTaJlJlaMH, KAa4eCTBEHHasi peakius Ha MHOTOATOMHbIC cUpThl). JlelicTBHEe Ha
opraHusM yenoseka. [[pumenenne rmuuepuHa v STUIICHIJIMKOJIS.

@®eHod: CTpPOCHHE MOJEKYJbl, (U3MYecKHe | XUMUYECKHE CBOWCTBA.
Tokcuunocts (penona. [Ipumenenue peHomna.

Anpneruipl U kemoHvl.  DPOpMaNbBACTHN, aAUETAIBICTUI: CTPOCHHE,
du3nueckue U XUMHUYECKHE CBOMCTBA (PEaKIUMU OKHUCICHHUS U BOCCTAHOBIICHMS,
KaueCTBEHHbIE PEAKIUH), TOJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE —TpeeiabHbie KapOOHOBBIE KHUCJIOTHL. MypaBbUHAs W
YKCYCHasl KMCJIOTBI: CTpO€HUE, (PU3HYECKHME U XMMHYECKHE CBOICTBa (CBOICTBA,
oO1ue it Kjacca KUCIOT, peakius dTepuuKalum), oJydeHre U MpUMEHEHHE.
CreapuHoBasi M OJIEMHOBAs KHUCJIOTHI KaK MPEJCTABUTEIN BBICHINX KapOOHOBBIX
KHUCIIOT. MbLTa KaK COJIM BHICITUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.

Cnoxnble »GUpPBl KaKk MPOU3BOAHBICE KApOOHOBBIX KuCHOT. [uaponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [lpumenenue xxupoB. buonoruueckas
POJIb )KUPOB.

VYraeBoawl: coctaB, Kilaccudukanus — YrieBogoB  (MOHO-, JH- U
nonmcaxapuibl). ['roko3a — IpocTerImMii MOHOCaxapyu: 0COOCHHOCTH CTPOSHUS
MOJIEKYJIbI, (DU3UYECKHE M XMMHYECKHME CBOWCTBA (B3aMMOJEHCTBHUE C
rugpokcuaom Mmeau(ll), okucieHrne aMMUaYHBIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHME TJIIOKO3bl), HAXOXKJECHHUE B MPUPOAE, MPUMEHEHHE,
ounonoruyeckas posib. @otocunres3. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman n nemnrono3a kak nmpuponssie nmoaumepsl. CTpoeHHe Kpaxmana U
neunosio3pl.  Du3nueckue M XUMHYECKHE CBOMCTBA KpaxMmana (THAPOJIH3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUs BEIIECTB M HUX MpEeBpallCHUN:
IpoBe/ieHHe, HAOJIOJICHHE W OMNHMCAHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAUECTBEHHBIC PEAKIUU OJIHOATOMHBIX CHUPTOB (OKHUCIICHHE HTaHOJA
okcugoMm Menu(ll)), MHOroaTOMHbBIX CHUPTOB (B3aUMOJACHCTBUE TIULEPUHA C
ruapokcuom meau(ll)), anpaernnoB (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) m ruapoxcumom wmemu(ll), B3ammosmelcTBue Kpaxmaiaa C HOJIOM),
MIPOBEICHHE MPAKTHUECKOU PabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuéTnrblie 3anaun.

Boluucinenuss mo ypaBHEHMIO XUMHUYECKOM peakiuu (Maccbl, 00BEMA,
KOJINYECTBA MCXOJHOTO BELIECTBA MJIM NMPOAYKTA PEAKLMH 10 U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WA MPOAYKTOB PEAKIIUN).

A30TcozeprKalye OpraHun4ecKue COeTMHEHUS.



AMMHOKHCIIOTBI Kak aM(OTEepHBbIE OPTaHHUYECKHE coeTnHeHns. Pu3ndeckue u
XUMUYECKHME CBOWCTBA AMUHOKHUCIOT (Ha MpuUMepe TiulMHA). buonorumyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkn kak mnpupOIHBIE BBICOKOMOJEKYJSIpHbIE coennHeHus. [lepBuunas,
BTOpUYHAS U TPETHUUHAS CTPYKTypa OenKkoB. XUMUYECKHUE CBONCTBA OEIIKOB:
TUAPOJIA3, ICHATYPAIHs, KAYeCTBEHHBIC PEAKIINH Ha OCJIKU.

DKCIEpUMEHTAIbHBIE METOIBI M3YUEHHS BELIECTB M UX MPEBPAILICHUIA:
HaAO0JI0/ICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATYypalus OCJIKOB Mpu
HarpeBaHUM, IBETHbIC PEaKIUU OCIIKOB.

BricokoMoieKkyIsipHbIe COeTUHEHUs]

OCHOBHbIE MOHSTUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALINK, CPEAHSIS MOJICKYJIIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYISIPHBIX COCIWHEHUU —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

DKCIEepUMEHTANIbHBIE METO/Ibl U3YUEHHUS BEUIECTB U X MPEBPAILICHUI:
O03HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJIHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBS3EH IIPU U3YUYECHUN OPraHUYECKONW XUMHU B
10 xjmacce  OCYIECTBISIETCS ~ 4Ye€pe3  KCMOJb30BaHME  KaKk  OOLIUX
€CTECTBEHHOHAYYHBIX TMOHATHI, TaK W MOHATHM, SBISIONIMXCS CUCTEMHBIMH JJIS
OT/EJIbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE TIOHSTHS: SIBJICHUE, HAyYHbIN (DaKT, TUIOTE3a,
3aKOH, T€OpHs, aHAJIU3, CUHTE3, KJIacCU(UKAIKs, TMEPUOUUYHOCTb, HAOJIIOJCHUE,
M3MEpeHne, IKCIEPUMEHT, MOCIUPOBAHUE.

®duszuka: Marepusi, DJHEpPrusi, Macca, aroM, OJJEKTPOH, MOJIEKYIa,
OSHEPTeTUYECKU ypPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHHE
BEIECTBA, (PU3MUECCKUE BETUYMHBI U CAMHUIIBI UX U3MEPEHUSL.

buonorusa: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTOCHMHTE3, OHOJIOTMYECKH AaKTHUBHBIC BellecTBa (OCNKH, YIJIEBOIBI, KHUPHI,
(bepMeHTHI).

I'eorpadus: MuHepasbl, TOpHbIE TOPObI, TOJIE3HbIE UCKOIMAaeMble, TOTUIMBO,
pecypchl.

TexHoyiOTHs: THUIIEBBICE NPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO TMHUTAHUS,
MOIOIIIUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETUUYECKHUE TpenapaThl, MaTepHaibl U3
MCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KITACC



OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMHUYECKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OJIEKTPOHHAsS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
sneMeHTbl. OCOOCHHOCTH paclpe/leNieHUs] 3JEKTPOHOB MO OpOUTaIsiM B aToOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IICKTPOHHASI KOHPUTYPAIUS aTOMOB.

Ilepnogmueckuit 3akoH U llepuonnueckas cucreMa XMMHYECKUX DIJIEMEHTOB
. 1. MenneneeBa. CBsi3b mepHoOIAYECKOrO 3akoHa U [lepronnyueckoil cuCTEMBbI
xuMudeckux snemMeHtoB /I. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHUYECKUX DJJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTBIX W CIOXHBIX BEIIECTB IO TpynmaM MU Tepuojaam.
3HaYeHHE NEPUOJNYECKOTrO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHMHUYECKass CBA3b. BHIBI XUMHYECKOW CBSI3U
(KoBaJieHTHasi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajuimueckasi). MexaHu3Mbl
00pa30BaHUsI KOBAJEHTHOM XUMHUUYECKON CBs3W (OOMEHHBII W JOHOPHO-
akienTopHslii). BomopoaHas cBsa3b. BaneHTHOCTh. DIEKTPOOTPUIIATEILHOCTb.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEILECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKH.

[TonsTe o mucnepcHeIX cucremax. VCTMHHBIE U KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COCIMHECHUMU. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. ['eHeTnuyeckas CBSA3b HEOPraHWMYECKUX BEIIECTB,
NPUHAIEKAIIMX K PA3JTUYHBIM KIIACCaAM.

Xumuueckas — peakuus. Krnaccupukamuss — XMMUYECKMX — peakuuid B
HEOPraHWYEeCKOM M OPraHHYeCKOW XUMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUU MTPU XUMHUECKUX PEAKIIMSIX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyYHbIX (hakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOe paBHOBecHe. DaKTOpbl, BIMSIOIIME HAa COCTOSHHUE
xuMmudeckoro pasHoBecus. [Ipunnumn Jle [larense.

Onekrposutryeckas aucconuanus. CunpHbIe U caabbie daekTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCHAsA, HEUTpaIbHas, IEJIOYHAS.

OKMCIIMTEIbHO-BOCCTAHOBUTEIBLHBIC pE€aKiuu.

ODKCNEPUMEHTAIbHbICE METO/bl H3YyYE€HHUS BEUIECTB M WX MPEBPALLCHUI:
nemoHcTpanus Tadmmn «llepuoamueckas cucrema xummudeckux snemednTos [1. U.



MenneneeBa», U3ydeHHE MOJIENEH KPUCTAUIMYECKUX PEMETOK, HAOIIOICHUE |
OMKCaHUe JEMOHCTPALIMOHHBIX U JAOOPATOPHBIX OMBITOB (Pa3joKeHUE TEPOKCHIA
BOJIOPOJA B MPUCYTCTBUHU KaTaJau3aToOpa, ONPEICIICHUE CPEALI PACTBOPOB BEILIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO WMHAMUKATOpPA, pEaKUWd HOHHOTO oOMeHa),
MIPOBEICHHE MTPAKTUUECKON paboThl «Bimsiare paznmudHbix (PaKTOpoB HA CKOPOCTH
XUMHUYECKOU pEaKIum».

Pacuérurlie 3agaun.

Pacuétel 1O ypaBHEHUAM XHMHUYECKHX pEaKIuid, B TOM YHCIE
TEPMOXUMUYECKUE PACUYEThl, PACUEThl C KCIOJIb30BAHHEM TIOHSTHUS «MAacCcOBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumust

Hemerammer.  Ilomoxxenne HemertauioB B llepmogumueckoit  cucreme
xumudeckux snemeHToB J[. V. MenjeneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
®u3nvecKue CBOWCTBA HEMETAUIOB. AJUIOTPOIHUS HEMETaUIOB (Ha MpUMEpe
KHuciopoaa, cepsl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAIJIOB (TaJIOT€HOB, CEphI, a30Ta,
docdhopa, yrimepoma U KpeMHHUS) M HUX  COCAMHEHHH  (OKCHJIOB,
KHUCIIOPOCOIEPKAIIUX KUCITIOT, BOJOPOIHBIX COSIUHEHUN).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Meramnel. [lonoxkenne MmeraioB B [leproanyeckoil cucteMe XMMHYECKUX
anemenToB /. Y. MenaeneeBa. OCOOEHHOCTH CTPOCHUSI DJECKTPOHHBIX 000J0UEK
aToMoB MeTayioB. O0mue ¢usnyeckue cBoicTBa mMeTauioB. CIiiaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PSJ HATPSIKEHUN METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUINMX METAJJIOB (HATPUM, KaJIUM, KaJIbIUH,
MarHui, aJlOMUHUM, [TUHK, XPOM, JKEJI€30, MEJIb) U UX COCAUHECHUH.

OO6mwme crocoObl monyueHuss MeTawioB. [IpuMeHeHrne MeTayioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BEIIECTB M HUX MpEeBpalllCHUN:
U3Y4YEHUE KOJUICKIMU «MeTalasl U CIUIaBbl», 00pa3lloB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTANBHBIX 3aj7a4, HaOOJICHWEe W OMHCAaHUE JIEMOHCTPAIMOHHBIX H
Ja00pATOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHIA AIIOMUHMS C pacTBOpaMu
KHUCJIOT U IIeJI0Uel, KaUeCTBEHHbIC PEAKIIMU HAa KAaTHOHBI METAJLJIOB).

Pacuérnble 3anaumn.

Pacuétel maccel BemiecTBa Wi 00bEMa Ta30B MO W3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacd€Tsl Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MTPOIYKTOB PEAKITUHU, €CIIU OJTHO
13 BELIECTB UMEET MTPUMECH.



X¥MHUA U )KU3Hb

Ponp xumum B oOecrnie4eHUH SKOJIOTMYECKOM, SHEPreTHUYECKOM U IMHIICBOM
0€30MacHOCTH, Pa3BUTHH MEAUIMHBL. [lOHATHE O HAyYHBIX METO/aX MO3HAHUS
BEIIIECTB U XMMUUYECKUX PEAKIIHM.

[IpencraBienuss 00 OOMMX HAyYHBIX MPHUHIUMIIAX  POMBIILICHHOTO
MOJTYy4YE€HHUS BAXKHEHIINX BEIIIECTB.

UenoBek B MHUpPE BEIIECTB W MAaTEpPUANIOB: BAXKHEHIINE CTPOUTEIIHHBIE
MaTepuasbl, KOHCTPYKIIMOHHBIE MAaTE€pUANIbI, KpacCKH, CTEKIO, KEepaMHKa,
MaTepuaabl JJI AJIEKTPOHUKH, HaHOMATepHUasbl, OPraHUYECKHE W MUHEPaIbHBIC
yI00peHus.

XUMHUST U 370pOBbE YEJIOBEKA: IMpaBUJIA HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacHOTO UCIIOIb30BaHUS MPEMApaToOB OBITOBON XMMHUU B
MMOBCEIHEBHOM JKU3HU.

MexrnpeaMeTHbIE CBA3H.

Peanuzanuss  MEXNOpEeIMETHBIX  CBSI3eM MpU  U3YYEHUH  oOOmEed u
HEOpraHn4ecKkor XxuMuM B 11 Kiacce ocymecTBisieTcsl 4epe3 UCIOJIb30BAHUE KaK
OoOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATUN, TaK ¢ TOHATUH, SBISIFOITUXCS
CHUCTEMHBIMU JJIs1 OTACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mre ecTecCTBEHHO-HAyYHbIE TOHSATHS: HAay4YHBIA (DakT, TUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KIaccupuKanus, MNEePUOJIUIHOCTb, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, SIBJICHUE.

®dusuka: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (PU3NYECKUE BEIMYMHBI U €IUHUIBI UX
U3MEPEHUS, CKOPOCTh.

buonorusa: knetka, opraHusM, OJKOcucTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasibl, TOPHBIE MOPOIBI, TOJIE3HBIE UCKOMAEMbIE, TOILINBO,
PECYPCHL.

TexHoJIOTUs: XUMHUYECKash MPOMBIILUIEHHOCTh, METAJLTYPrHUsl, MPOU3BOICTBO
CTPOUTEJIBHBIX MAaTE€PUAJIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, MHUIIEBAs
MPOMBINIUICHHOCTh,  (hapMalrieBTUYECKass  MPOMBIIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHasoB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMKA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHUS
OoOyJaronuMuUCs TPOrpaMM CpEeIHEro o0mero o0pa3oBaHus (JTMYHOCTHBIM,
METaNpeIMETHBIM U TpeaMeTHbIM). HaydHo-MeTogu4yeckod OCHOBOW st
pPa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTpPaMM CPEIHETO OOIIETOo
00pa3oBaHUsI SIBJSIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOAXOI.

B cooTBeTcTBHM C CHCTEMHO-ACSATEIBPHOCTHBIM ITOAXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTATOB OCBOCHHS IpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICTICHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHE O0YYAIOUTUMHUCS POCCUMCKON IPpakTaHCKON UJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIIEHUIO; HAJINYNE
MOTHBAIlMM K OOYYEHHWIO;  IEJICHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXKIeHN ! TMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W WCTOPUYECKUX Tpaauluii 0a30BOM HayKu XUMUWU;
FOTOBHOCTh M  CHOCOOHOCTHh OOYYalOIIMXCSI PYKOBOJICTBOBAaTbCS B  CBOEH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYLIMMH LIEJIOCTHOU
CHUCTEME XHMHYECKOro 00pa30BaHMSs; HaJW4YUE IMPABOCO3HAHUS IKOJOTHYECKOM
KYJBTYPBI U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE MJIAHBI.

JIn4yHOCTHBIE pPE3yNbTaThl OCBOEHUS MpeaMeTa «XUMHsD JIOCTUTAOTCA B
€IUHCTBE Y4YeOHOM M BOCHHUTATEILHON JCSATEIbHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U WjaealaMd POCCHUHMCKOTO TPaKIaHCKOTo O0OIIecTBa, MPUHSATBIMH B OOIIECTBE
HOpMaMHd W  TpaBWIaAMU  TOBEJICHUs, CIOCOOCTBYIOIIMMHU  MpOIEccam
CaMOIIO3HAHUS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH
00yJaroIuxcs.

JIn4HOCTHBIE PE3ydbTaThl OCBOCHHS TMpeaMera «XUMHUSD»  OTPaXKaroT
c(hOPMHUPOBAHHOCTh OIBITA [O3HABATEIIBHOM M TMPAKTHUYECKON JeATCIIbHOCTH
0oOy4Jaronuxcst Mo peaar3alii IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTu:

1) rpaaaHCKOro BOCIUTAHUSA:
0CO3HaHMsI OOYYAIOIIUMHUCS CBOUX KOHCTUTYLIMOHHBIX TIPaB U 0053aHHOCTEH,



YBOXKEHHUSI K 3aKOHY M MPABOMOPSAKY; MPEACTABICHUS O COLMAJIbHBIX HOPMAax H

MPaBUJIAX MEKIIMYHOCTHBIX
OTHOLIEHUU B KOJUICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUHA YYCOHBIX M TO3HABATEIBHBIX 33714, BBHITOJTHCHHUH
XUMUYECKUX JKCIEPUMEHTOB; CIIOCOOHOCTH MOHMMATh M NPUHUMATh MOTUBHI,
HaMEPEHUsI, JIOTUKY U
apryYMEHTBI JPYTUX MIPU aHATU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITEIHLHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA .

LIEHHOCTHOT'O OTHOIIEHHUS K HCTOPUYECKOMY U HAYYHOMY HACIIEIUIO
OTEYECTBEHHOW XMMHH; YBAXKEHUS K MPOLIECCY TBOPUECTBA B 00JACTH TEOPUU U
MIPAKTUYECKOTO IMPUMEHEHUS] XUMHH, OCO3HAHUS TOTO, YTO JOCTHMIKCHUS HAYKH
€CTh pe3yJbTaT JJIUTEIbHBIX HAOIIOJICHUM, KPOMOTIMBBIX AKCHEPUMEHTABHBIX
ITIOUCKOB, MIOCTOSSHHOT'O TPYJla YYEHBIX U MPAKTUKOB;, MHTEPECA U MO3HABATEIIBHBIX
MOTHBOB B TMOJYYECHHH U TOCJIECAYIOIIEM aHaiu3e WHGOpPMalUM O MEePEIOBBIX
JTOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHOW XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, THUECKOTO MOBEACHUS;, CIOCOOHOCTH OIICHUBATH

CUTYaIINH, CBSI3aHHBIE C XUMUUYECKUMU SIBJICHUSMU,

U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH; TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M MOCTYIKH CBOUX
TOBApHINEH C TO3UIMHA HPABCTBEHHBIX M TIPABOBBIX HOPM H OCO3HAHHE
HOCIIEACTBUNA ITHX MOCTYIKOB,;

4) popMupPOBAHUSI KYJIBTYPHI 310POBBSI:

NOHMMaHHS IEHHOCTEH 370poBOro W 0Oe30macHOro obpas3a KHU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MyeckoMy u
NICUXUYECKOMY 3/I0pOBbIO; COOJIIOJIEHNUS TpaBui Oe30MacHOro oOpalieHus ¢
BELIECTBAMU B OBITY,

MIOBCETHEBHOM JKU3HU U B TPYAOBOH JAEATEIHLHOCTH; TMOHUMAaHWMI IICHHOCTH MPaBUII

WMHIMBHUIYAIBHOTO ¥ KOJUICKTHBHOTO
0€30MMacHOTO TOBECHUS B CUTYAIUIX, YTPOXKAIOIIUX 3I0POBBI0 U KU3HU JIOMICH;

OCO3HaHUs TOCIIEACTBUIA U HEMPUATHS BPEIHBIX MTPUBBIYEK (YITOTpeOICHNUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOT0 BOCIIUTAHHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BATEIHCKON
NEeSATENbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JpYrux BHUOAX
NEeSATEeNbHOCTH; YCTAHOBKHM Ha aKTUBHOE YYaCTHE B PEIICHUU NMPAKTUYECKUX 3a/1a4
COIIMAJILHOM HAIPABIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);



MHTEpeca K IPaKTUYECKOMY U3YUYEHHIO MPOPECCUM pa3IMuHOro posia, B TOM

YUCJIE Ha OCHOBE IIPUMEHEHUS IIPEAMETHBIX 3HAHWW 110 XMMHUM; YBaXXEHUS K
TPyAY, JIOASM TpyAa U pe3yJIbTaTaM TPYIOBOU AESATEIBHOCTH; TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MHJIMBUIYaJIbHOU TPACKTOPHUH

oOpasoBanmsi, Oymymeld mpodeccuu W peaau3alud COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 1[EJIECO00Pa3HOTr0 OTHOMICHUS K MIPUPOE, KAK HCTOUHUKY
CYIIECTBOBAHMS KM3HU Ha 3emJie; TMOHUMAaHHS TJIOOAIBHOTO XapakTepa

AKOJIOTUYECKUX MPOOIJIEM, BIUSHUS
OKOHOMMYECKUX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM U COLUAIBHOW CpEIbI;

OCO3HaHUsI HEOOXOIMMOCTH UCIOJIb30BAHUS JOCTUKEHUN XUMUH JIJI51
pELIEHNs BOIPOCOB PALMOHAIBHOTO IPUPOIONOJIB30BAHNS; AKTUBHOTO HETPUSITHUS

NEUCTBUM, IPUHOCIIINX BPE OKPYKAIOIIEH
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATh HEOIArONpPHUSITHBIE KOJIOTHYECKUE
NOCJEACTBUA MPEANPUHUMAEMBIX JNECHUCTBUM W NPENOTBpPAIATh HX; HATUYUS
Pa3BUTOIO JKOJOTHYECKOTO MBIIUIEHUS, JKOJIOTUYECKOW KyJBTYphl, OIIbITA
JNEATEIBHOCTH SKOJIOTUYECKOW HAIPABJICHHOCTH, YMEHUSI PYKOBOJACTBOBATHCS UMU
B MO3HABaTEIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOW MPAKTUKE, CIIOCOOHOCTU U
YMEHHS aKTUBHO IPOTUBOCTOSITH UIE0JIOTHU XeMohoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOILLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIECTBEHHOW MPAKTUKHU; TMOHUMAHUS CHEIU(DUKA
XUMUU KaK HayKd, OCO3HaHWs €€ poiau B (POPMHUPOBAHUU PALHUOHAIBHOTO
HAyYHOTO MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO TMPEJCTABICHUS 00 OKpY’)KaroiieM
MHUpPE Kak O €IWHCTBE TMPUPOALI M YEJIOBEKA, B TMO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEM M pEIIeHWH MpoOJIeM COXpaHEHHsI MPUPOIHOIO PaBHOBECHS,
yOEXKIEHHOCTH B 0COO0OM 3HAUMMOCTU XUMHUU JUIsl COBPEMEHHOW LMBUIIM3ALIMU: B
e€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaKHOW pPOJIM B CO3JaHUM HOBOW 0a3bl
MaTepuaibHON KYJIBTYPHI, PEIICHUU TII00AbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS
YEJIOBEUYECTBA — CBIPbEBOM, DHEPreTUYECKOW, TMHIIEBOM U  SKOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, 00€CTIEUEHNH YCIOBUI YCIIEITHOTO TPYyAa U
HKOJIOTMYECKH KOMQPOPTHOW >KU3HM KaKIOTO 4JieHa OOIEeCTBAa; €CTECTBEHHO-
HAYYHOU I'PaMOTHOCTH: IIOHUMAaHUS CYLIHOCTH METOJI0B
MO3HAHMS, UCIOJNb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh
NoJly4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSCHEHUS SBJICHUM OKPYKAIOIIEro MUpa U
MIPOUCXO/ISIIINX B HEM U3MEHEHHH, YMEHHUS JeIaTh 000CHOBAaHHBIC 3aKJIIOUCHUS HA



OCHOBE HAy4YHbIX (AKTOB ¥ HWMEIONIMXCA JAHHBIX C TENbI0 TOMyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEJIbHO UCIIOJIb30BaTh XUMUYECKUE
3HAHUS IS

penieHus Npo0JieM B pealibHbIX KU3HEHHBIX CUTYAIIMIX; HHTEpeca

K [TO3HAHUIO U MCCIIEIOBATEIBCKOMN ACSITEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTM K  HENPEphIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWK 1O XUMHU B
COOTBETCTBHUH C U3HEHHBIMU MOTPEOHOCTSIMHU; HHTEpeca K OCOOEHHOCTSIM TpyAa
B Pa3IM4HbIX cepax mpodecCuoHaATbHON
NEATEIIBHOCTH.

METANIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHUSI yU4€OHOro mpeameTa «XuMHUs» Ha
YPOBHE CPEAHET0 00IIero 00pa30BaHMsl BKIIOYAIOT:

3HAYUMBIE TUISt dbopmupoBaHus MHUPOBO33PEHUS oOy4Jaronmxcs
MEXKIUCIUIUTMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE TOHATHS, OTPAKAIOIIUE
[IEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M cHeluduKy METOJOB IO3HAHMUS,
HCTIOJb3YEeMbIX B €CTECTBEHHBIX Haykax (MarTepusi, BEIIECTBO, SHEPIus, SIBJICHUE,
poliecc, CUcTeMa, Hay4dHbIM (aKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HUCCIEJOBaHME, HAOIIOJCHUE, H3MEPECHHE, OSKCIIEPUMEHT U JPYTHE);
yHUBEpCAJIbHBbIC Y4YeOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHHUKATHUBHEIE,
pEryJsITUBHBIE), o0ecreynBarome dopmupoBaHue (yHKUIHOHATIBHOM
IPaMOTHOCTH M COLIMATILHON KOMITETEHIIUN 00YYaIOIINXCS;

CIOCOOHOCTH 00yYaroIIMXCs HCIIOJIb30BaTh OCBOEHHBIE
MEXAUCIIUTUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUSA M YHUBEPCAIbHbIC yueOHBIC
JEUCTBHUS B IIO3HABATEIILHOW U COLMAIIBHON IIPAKTHKE.

MeranpenMeTHbIe pPe3yJbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JNIEUCTBUSAMU.

OBJiaeHNe YHUBEPCAIbHBIMYU YU€OHBIMH MO3HABATEILHBIMHU
AeHCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (popMynupoBaTh M aKTyaJlu3upoBaTh  MpoOJeMy,
BCECTOPOHHE €€ paccMaTpuBaTh; ONPENETATh ILEAU ACATEIbHOCTH, 3a]aBas
rapaMeTpbl U KPUTEPUHU UX
JIOCTUKEHUS, COOTHOCUTh PE3YJbTAThl JCSITEIBHOCTU C MOCTABICHHBIMU LIEJISMU;

UCIIOJIb30BaTh TP OCBOEHUHU 3HAHUU MPUEMBI JIOTHYECKOTO MBIIUIECHUS —



BBIJICISITh XapakTEPHbIC MPHU3HAKHU TOHSATUNA M YCTAaHABIMBATH WX B3aWMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE MMOHITHS JJIsI OOBSICHEHUS OTJICNIbHBIX (DaKTOB M
SIBJICHUU

BBIOMPATh OCHOBAHUS U KPUTEPHUH JIJIs KJIaCCU(DHUKAITUN BEIIECTB U
XUMUYECKUX PEaKIMil; yCTaHABJIMBATh MPUYUHHO-CIICICTBCHHBIC CBS3U MEXIY
U3Yy4aeMbIMH SIBJICHUSMH; CTPOHUTH JIOTHYECKHE PaCCYXIeHUS (UHIYKTHBHBIEC,
JeTyKTUBHBIE, 110
aQHAJIOTHH), BBIABJISATH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B PacCMaTpUBAEMBbIX
SBJICHHSIX, (DOPMYJIMPOBATh BBIBOABI W 3aKIIOYCHUS, TPUMEHSIThH B TPOIECCE
MO3HAHMS, WCIOJb3yeMble B XHMHHW CHMBOJIMUECKHE (3HAKOBBIC) MOJICIH,
peoOpa30BEIBATh MOJICTBHBIC TPEACTABICHUS — XWMHYECKHH 3HAK (CHMBOJ)
dJIEMEHTa, XuUMHUYecKas (opMyia, ypaBHCHHE XHMHYECKOW pEaKkIuu — TMpHU
pelieHnn Y4YeOHBIX II03HABATENIPHBIX U IPaKTHYECKUX 3aJad, IPUMEHSTh
Ha3BaHHBIC MOJICTHHBIC TPEICTABICHUS IS BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUICCKUX PEAKITUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeHCTBHUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB U XUMHUICCKUX
peaknmii; (GopMymupoBaTh IETW W 3aJa4M  WCCJICIOBAaHUS, WCIOJIb30BaTh
MIOCTaBJICHHBIE W CaMOCTOSATEIIBHO C(OPMYIMPOBAaHHBIE BOIMPOCHI B KayeCTBE
WHCTPYMEHTA TIO3HAHWUS M OCHOBBI T (DOPMHUPOBAHMS THIOTE3BI IO TPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CY)KJICHHH; BIaJICTh HABBIKAMH CaMOCTOSTEIIBHOTO
IJJAHUPOBAHMS M MPOBEJCHUS YUCHHUYECKHX JKCIIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHUs HaAOJIFOaTh 32 XOJOM IIPOIECcca, CaMOCTOSATEIHLHO IMPOTHO3UPOBATH €T0
pe3yabTar, GopMyJIUPOBaTh 00OOIICHHS U BHIBOJBI OTHOCUTEIHLHO JOCTOBEPHOCTH
PE3yNbTAaTOB HCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIM OTYET O MPOJAEIIAHHOMN
paboTe; mpHoOpeTaTh ONBIT YYCHHUYSCKOM HCCIASI0BATEIBCKOM M IPOCKTHOM
JEATEIBLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJOB peIIeHUs TMPAaKTHUYEeCKUX 3a7ad, MNPUMEHEHUIO Pa3THYHbIX
METOJIOB ITO3HAHUS.

3) pa6ora ¢ uHpopmaueii:

OPUEHTHUPOBAThCS B PA3JIUYHBIX HCTOYHHKAX WHPOpMAIMK (HAy4IHO-
MOMyJIsipHAsl JIUTepaTypa XWMHUYECKOTO COJIEpKaHMs, CIPaBOYHbBIC IOCOOWUS,
pecypcbl HTepHeTa), aHaNM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIPEJICTaBIICHHS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTH u
HETPOTHBOPEYUBOCTb;

(dbopMyIHpOBaTh 3aMPOCH M MPUMEHSATHh PA3IMYHBIE METOIBI MPU TOUCKE H
otoope wuHOpPMaLUK, HEOOXOJUMOM JJIi BBINOJHEHUS Yy4eOHBIX 3ajad



ompenenéHHOro TUMa; MNPUOOpPETaTh OMBIT HCIMOJIB30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX
TEXHOJIOTMA W PA3IMYHBIX ITOWCKOBBIX CHCTEM; CaMOCTOSTEIHLHO BBIOUPATH
onTUMaJibHyt0  ¢dopMy mpeacTtaBicHus HHPOpMAIMU  (CXeMbl, TpaduKH,
IUarpaMMbl, TaOJMIBI, PUCYHKH W JPYyTHe); UCIOJb30BaTh HAyYHBIA S3BIK B
KauecTBe CpeAcTBa Mpu padboTe ¢ XUMHUECKOW HH(OpManuend: MNPUMEHATDH
MEXIpeMETHBIC ((U3HUECKIE W MaTeMaTHYEeCKUE) 3HAKH U CHUMBOJIBI, (POPMYIIHI,
ab0peBUATypbl, HOMEHKJATYpy; HCIOJb30BaTh M MPeoOpa3OBbIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEICTBA
HaTJISITHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI B XOJC IHUAIoTa W/WiIn
JUCKYCCUHM,  BBICKa3blBaThb  HUACH, (POPMYyIHUpPOBaTH CBOM  MPEIIOKCHUS
OTHOCHUTEJILHO BBITOTHEHUS TPEIJIOKCHHON 3a7adM; BBICTYNATh C MPE3CHTAINCH
pPE3yNbTAaTOB MO3HABATEIBHOM JIEATENBHOCTH, MOJYYEHHBIX CAMOCTOSITEIHHO WITU
COBMECTHO CO CBEPCTHHKAMHU IPH BBITIOJIHCHHH XWMHYECKOTO 3KCIEPUMEHTA,
IPAKTUYECKONM pabOThl IO KCCIEIOBAHUIO CBOWCTB M3y4yaeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoekTa W (HOpPMYyIHUpOBaTh BBIBOJBI IO pe3yibTaTam
IPOBEIEHHBIX UCCIICIOBAHUM MyTEM COTJIACOBAHUS TMO3HIINI B XOJI€ OOCYKICHUS U
oOMeHa MHEHHSIMHU.

OBJ1ajieHHe YHHBEPCAJbLHBIMH PeryJIsITHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBaTh M OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
JeATEIBHOCTh, ONpenelisas e¢ Ielu W 3aJadd, KOHTPOJIMPOBATH W IO Mepe
HEOOXOUMOCTH KOPPEKTHPOBATh TMpEAjaraéMblii  ajiropuT™M JCHCTBUNA TIPH
BBITIOJITHCGHUN YYEOHBIX U HCCIEAOBATEIIbCKUX 3ajad, BbIOMpaTh Hambosee
3¢ PeKTUBHBIN C€MOCOO WX pEeIIeHUs C Y4ETOM TMOJTY4YEHHUs HOBBIX 3HAHUH O
BCIIECTBAX W XUMHUYCCKUX PEAKIMIX; OCYIIECTBIATH CAMOKOHTPOJIb CBOCH
JESTEIbHOCTH HAa OCHOBE CaMOaHaIn3a
¥ CAMOOIICHKH.

NPEAMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUA Kypca «OpraHuyeckass XUMUSI»
OTPAKAIOT:

c(OPMHUPOBAHHOCTh  TPEJCTABICHUNH O XHWMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KAapTUHBl MHUpPA, POJM XHMHUU B I[IO3HAHUU SIBJICHUU



npuponabl, B  (QOPMHUPOBAHMM MBIIUIEHUS UM KyJbTYpbl JUYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIUMOM J1JIsl PEIICHUS TPAKTUUECKUX 33124
U 9KOJIOTHUYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPHPOIHOM
cpene; BIAJACHUE CUCTEMOM XUMUYECKHMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATal0IINE TMOHATHS (XUMUYECKUH 3JIEMEHT, arToM, 3JIEKTPOHHAs
o0oJIouKa  aToOMa,  MOJIEKYJa,  BAJEHTHOCTb.  OJIEKTPOOTPHULIATEIBHOCTD,
XUMHYECKas CBS3b, CTPYKTypHas (popmyna (pa3BépHyTas U COKpali€HHas), MOJb,
MOJISIpHasl Macca, MOJISIPHBIM OO0BEM, YIIEpOAHBIA CKENEeT, (PYHKIMOHAIbHAS
Ipynmna, paiaukaig, HW30MEpHUs, W30MEpPBI, TOMOJOTHYECKHA Psii, TOMOJIOTH,
YTIE€BOJAOPOAbI, KACIOPOA M a30TCOAEpPKALIUE COCIUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COEIUHEHMsI); TEOPUU M 3aKOHBI
(Teopust cTpoeHusi oprannyeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS
Macchl  BEUIECTB);  3aKOHOMEPHOCTH,  CHMBOJMYECKMHA  S3BIK  XUMHH;
MHUPOBO33PEHUYECKUE 3HAHHUS, JIEKAIIUME B OCHOBE IMOHMMAHHUA MPUYUHHOCTU H
CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DaKTOJIOrMYECKHE CBEICHHS O CBOWCTBAX,
COCTaBe, MOJIyYEHUH M O€30MaCHOM HCIOJIb30BAHMHM BaKHEHIIMX OpPraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOM AEATEIHbHOCTU YeJIOBEKa; COPMUPOBAHHOCTD
YMEHUU BBISIBISATh XapakTEpHbIE MpPU3HAKA TOHATHI, YCTaHAaBIMBAaTh UX
B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS IIPU ONHMCAHUM COCTABA,
CTPOEHHSA U TMPEBpPALICHUN OPraHUYEeCKUX COEIMHEHUN; CPOPMUPOBAHHOCTD
YMEHUI HUCIIOIb30BaTh XUMHUECKYIO CUMBOJIMKY ISl COCTABIIEHUS MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (POpMyYT OpraHUYECKuX BELIECTB U
YpaBHEHUN XUMUYECKUX PEAKIUH, N3rOTABIUBATH MOJIEITU MOJIEKYJl OPraHUYECKUX
BELIECTB JUI1 WUIIOCTPALUA MUX XUMHUYECKOTO M ITPOCTPAHCTBEHHOI'O CTPOEHUS;
c(OPMUPOBAHHOCTh YMEHHUM YCTAHABIMBATH MPUHAJICKHOCTh H3YYEHHBIX
OpraHMYEeCKMX BEUIECTB II0 MX COCTaBy M CTPOCHHIO K ONPEIEIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yriieBOJOpPOAbl, KHUCIOpPOA U  a30TCOoJepKallne
COCIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUs), JaBaTh MM Ha3BaHUS IO
cuctematuyeckoi HomeHkiarype (IUPAC), a Takxke NpuBOAUTH TpUBUAILHBIC
Ha3BaHUSl OTAENIBHBIX OPTraHWYECKHUX BEIIECTB (ITWUJIEH, IPOIMWJIEH, alETUIIEH,
ATUJICHTJIUKOMb, TIUIEPUH, (PeHos, (opManbAerull, aneTanbIerull, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAsI KUCIIOTA, [II0K03a,
dpykTO3a, Kpaxmai, UeI0JI03a, TIULUH); CHOPMHUPOBAHHOCTH  YMEHHS
ONPENENATh BUIbl XUMUYECKOHN CBSA3H B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TIOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BeuectB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOICTB
BEILIECTB OT HX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUS MAacChl BEIIECTB;



c(OpMUPOBAHHOCTh YMEHHUIN XapaKTepHU30BaTh COCTAaB, CTPOCHHUE, (PU3NUYECKUE U
XUMUYECKME CBOWCTBA THUIUYHBIX MPEACTABUTENICH Ppa3IMYHBIX  KJIAcCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, ITUJICH, MPOMUJICH, alleTUJIeH, OyTaaueH-
1,3, metunbyrtanuen-1,3, 0€H30J, METaHOJ, 3TAHOJI, ATHJICHIJIUKOJIb, TJIULEPHH,
¢deHon, aneTanbaerusl, MypaBbHHAas U YKCyCHas KHCIOTBI, TJIIOKO3a, Kpaxmal,
[EJUII0JI03a, AMHUHOYKCYCHasi KHCIIOTa), WUTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXJy HHUMH YypPaBHCHHSMH COOTBETCTBYIOIIMX XHWMHYECKHX PEAKIUNA C
UCIIOJIb30BAaHUEM  CTPYKTYpPHBIX  (opmyd;  cOPMHUPOBAHHOCTH  YMEHHUS
XapaKTepHU30BaTh MCTOUHHUKHU YTIEBOJAOPOJHOTO ChIphbsi (HE(Th, MPUPOJIHBIN a3,
yIojib), CHOCOObI HX MEepepadOTKHM W MPAKTUYECKOE MPUMEHEHUE NPOAYKTOB
nepepaboTku; CPOPMUPOBAHHOCTH yYMEHUW  TPOBOJAUTH  BBIUMCICHUS  TIO
XUMUYCCKUM YPaBHEHUSAM (MacChl, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA WITH
IPOJYKTa pEaKlUh IO HU3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO U3
HCXOJIHBIX BEMIECTB WJIM TPOAYKTOB peakmuu), CHOpMHUPOBAHHOCTh yMEHUH
BJIQJ€Th CHUCTEMOM 3HAaHWW 00 OCHOBHBIX METOJAaX HAYYHOTO IIO3HAHMS,
WCIIOJIb3YeMBbIX B XUMUW TPU HM3YYCHHH BEIIECTB M XUMHUYCCKUX SBJICHHM
(mabmroieHUe, W3MEpEHUe, DJKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BATh
CHUCTEMHBIC XWMHYECKHE 3HAHUSA JUIsl TPUHATHS PEHICHUH B KOHKPETHBIX
KU3HCHHBIX CHUTYyaIlMsX, CBS3aHHBIX C BEIIECTBAMH U WX IMPUMEHECHHEM;
c(hOpMHUPOBAHHOCTh YMEHHMM COOII0/IaTh TMpaBWia IMOJIb30BaHUS XUMHUYECKOU
MOCYJIOM ¥ J1TabopaTOpHBIM O00OPYIOBAaHUEM, a TaKKe MpaBWiIa OOpallleHUsS C
BEIIECTBAMHA B COOTBETCTBHHM C MHCTPYKIHMSIMH TIO0 BBIMOJHEHHUIO JIAOOPATOPHBIX
XUMUYECKUX OTBITOB; CHOPMHPOBAHHOCTh YMEHUHW IIJIAHUPOBATH W BBITIOIHSTH
XUMUYECKUN  IKCIIEPUMEHT  (MPEBpaIleHUs] OPraHMYeCKUX BEHIECTB MPH
HarpeBaHWM, IMOJIyYCHHE OTUJICHA W W3YYCHHE €ro CBOWCTB, KadyeCTBEHHBIC
peaKIMK OPraHNYeCKUX BEIIECTB, JeHATypalvs OeJIKOB MPU HarpeBaHUH, IIBETHHIC
peakuuu O€JIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKUM O€30MacHOCTH MpHU
oOparieHn ¢ BeIeCTBAaMU M JA0OPATOPHBIM O0OPYIOBAHHEM, MPEICTABISATH
pe3ynbTaThl XMMHYECKOTO DJKCIEpUMEHTa B (QopMe 3allCH  ypaBHEHUH
COOTBETCTBYIOIIUX pEaKiuié U (OpPMYTUPOBaTh BBHIBOJBI Ha OCHOBE JTHUX
pe3ynbTaToB;,  CPOPMHUPOBAHHOCTH  yYMEHUH  KPUTHYECKH  aHAJIU3UPOBATh
XUMUYECKYI0 HHGOPMAIHIO, TMOJy4YaeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpeIcTBa
MaccoBoit uHbopmaruu, IHTepHeT U ApyTrux);

chOPMHUPOBAHHOCTh ~ yYMEHHH  COOJIOJaTh  TpaBWjIa  JKOJOTHUYECKH
1eaecoo0pa3Horo TMOBEASHUsT B OBITY W TPYJAOBOM JEATEIBHOCTU B IEISIX
COXPAHEHHUsI CBOETO 3J0POBBS M OKpPY)KAIOIIEH MPHUPOAHON Cpebl, OCO3HABATH
OTMACHOCTh BO3JICUCTBHS HA >KMBBIC OPTaHU3MBI OMPEEIEHHBIX OPTaHMYECKUX
BELIECTB, MOHUMAsi cMbica mokazatens [IJIK, mosicHAT, Ha mpumepax CrocoObl



YMEHBIIIEHUSI U TPEIOTBPAICHUS] MX BPEAHOTO BO3JCHCTBUS HA OpPraHuU3M
YelioBeKa; g 00ydJarouuxcsi ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3]I0POBBSL:
yMEHUE MPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TIO3HAHUS BEIIECCTB
U XUMHUYECKUX SIBJICHUU; NI CJIENbIX U CIa00BUIAIMX OOYYAIONIMXCS: YMEHHE
HCIIOJIh30BaTh pebe(HO-TOUCUHYIO cucTeMy oOo3Hauenui JI. bpains mist 3anvcu
XUMUYIECKUX (OPMYIL.

11 KIIACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OOmmass M HeopraHuyeckas
XUMHUSD OTPaXKkaroT:

c(OPMHUPOBAHHOCTh  MPEJICTABICHUNA: O XUMHUYECKOM COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA, POJU XHMHUU B T[IO3HAHUU SIBJICHUM
npupoAbl, B (QOPMUPOBAHUU MBIIUICHUS U  KYJIbTYPhl JIUYHOCTH, €€
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JIJISI PEIICHUS TPAKTUUYECKUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpele; BIaJCHUE CUCTEMON XUMHYECKUX 3HAHUM, KOTOPAasi BKJIIOYACT:
OCHOBOTIOJIAralomue MOHATHSA (XMMHYECKUW JJIEMEHT, aToM, HW30Tom, S-, pP-, d-
AJNIEKTPOHHBIE OPOUTATM aTOMOB, WOH, MOJIEKYJd, MOJb, MOJISIPHBIH OO0BEM,
BAJIGHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIICHh OKUCICHUS, XUMUUYECKasl CBS3b
(KoBaJeHTHAs, MOHHAS, METAJNIMYECKAsl, BOJIOPOIHAS ), KPUCTAIIINYECKAs PeIIETKa,
TUNBl ~ XUMHUYECKUX  PEaKlMii, pacTBOp, DJICKTPOJIUTHI, HEIICKTPOJIUTHI,
ANEKTPOIUTUYECKAS] JTUCCOLMALINS, OKHCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON peakiii, XUMHUYECKOe PaBHOBECHE); TEOPUH M 3aKOHBI (TEOpUs
3JIEKTPOJIMTUYECKON JHcconuanuu, nepuoandyeckui 3axoH . M. MeHnneneesa,
3aKOH COXPaHEHHUsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS W MPEBPAILICHUS SHEPIUHU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMMHH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE IMMOHUMAaHUS MPUYUHHOCTU H
CUCTEeMHOCTH XUMHYECKUX SIBJICHUH, (haKTOJIOTMYECKHE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJyYeHUU U O€30TaCHOM MCITOJIb30BAaHWN BAKHEHIIINX HEOPTAaHUIECKUX
BEIECTB B OBITY U MPAKTUYECKOM JIEITEILHOCTH YETIOBEKa,

c(hOPMHUPOBAHHOCTh YMEHHH BBISBISITh XapaKTEPHBbIC MPU3HAKU TOHSITHM,
yCTaHABJIMBaTh WX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSITHUS TIPHU
OTHMCAaHUM HEOPTaHUYECKHX BEIIECTB M WX MPEBpaIleHUN; CPOPMUPOBAHHOCTH
YMEHUM HCIOJIb30BaTh XHMHUYECKYID CHUMBOJIUKY IS cOcTaBieHUus Gopmy
BEIIIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIUN, CUCTEMATUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHManbHbIe Ha3BaHUSA OTACIbHBIX HEOPraHUYECKHX BEINECTB
(yrapHsblil ras, yriieKMciblid ra3, aMMuak, raiméHas U3BeCThb, Heral€Hasl U3BeCTb,



NUThEBAsl COJAa, MHUPUT M JIpyrue); CHOPMUPOBAHHOCTb YMEHHH OIMpenesTh
BAJICHTHOCTh W CTENEHb OKHCIICHHS XHMHYECKHX DJIEMEHTOB B COEIUHEHMSIX
pa3IMYHOrO  COCTaBa, BHJ XUMHUYECKOM CBs3W (KOBaJ€HTHas, HWOHHA,
MeTaNInyecKasi, BOJIOPOAHAs) B COCIMHEHHUSX, THUI KPUCTAIUTMYECKON PpPEIIETKU
KOHKPETHOI'O BEIIECTBa (aTOMHas, MOJEKYJSIpHAs, WOHHAsA, METaJUIM4yecKas),
XapakTep cpeapl B BOAHBIX PACTBOPAX HEOPTaHUUECKUX COCTMHEHUN;
c(hOpMUPOBAHHOCTH YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HUX COCTaBYy K OMNpEAeIEHHOMY KiaccCy/Tpyrie
COEIMHEHHI (MPOCThIE BELIECTBA — METAJUIBI M1 HEMETAJUIbl, OKCHUJIbI, OCHOBAHHSI,
KHCJIOTBI, aM(OTepHbIE€ TUAPOKCHUIBI, COJHM); CHOPMUPOBAHHOCTh YMEHUI
packpbiBaTh  CMbICI  Iniepuoguyeckoro 3akoHa JI. WM. MenngeneeBa wu
JNEMOHCTPUPOBATH ero CUCTEMATU3UPYIOLIYIO, O0OBSICHUTEIIbHYIO 51
OPOrHOCTHUYECKYI0 (YHKIHMH;  CPOPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh
3JIEKTPOHHOE CTPOCHUE AaTOMOB XHMHUYECKHX 3JIEMEHTOB |—4 mnepuonos
[Tepuoanueckont cucrteMsl xuMuueckux aneMeHToB 1. . Menneneesa, ucnoinb3ys
MOHATUSL  «S-, P-, OIJEKTPOHHBIC OpOWTAIN», «IHEPTETHUYECKUE YPOBHUY,
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHUYECKUX 3JIEMEHTOB M HUX
COCAMHEHNHA O nepuoaam W rpynnaMm llepuonnueckon CHCTEMBI XUMHUYECKHUX
anemenToB [[. U.
MenneneeBa; chOpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX  BEUIECTB  Pa3jIMYHBIX  KJIACCOB,
MMOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKIYy HEOPraHWYECKUMH
BEILIECTBAMHU C ITOMOIIBIO YPAaBHEHUHW COOTBETCTBYIOIIMX XMMHUYECKUX PEAKLINN;
c(OPMHUPOBAHHOCTH YMEHHS KIacCU(PUIMPOBATh XUMUUECKHUE PEAKIUH 110
Pa3IMYHBIM NIPU3HAKAM (YHMCIIy U COCTAaBY PEArNPYIOIIMX BEIIECTB, TEIJIOBOMY
3 deKTy peakiuu, U3BMEHEHHUIO CTEIIEHEeH OKUCIICHUS 2JIEMEHTOB, 00PaTUMOCTH
peaKkiMM, YYacTHIO KaTaanu3aTtopa); CPOPMUPOBAHHOCTh YMEHUN COCTABIISATh
YpPaBHEHUS PEAKINIl pa3IUYHBIX TUIIOB, MOJHBIE U COKPAIIEHHBIE YPaBHEHUS
peakuuii HOHHOTO OOMEHA, YUUThIBAsI YCIOBHS, IPU KOTOPHIX 3TU PEAKLIUU UTYT
710 KOHIIa; CPOPMUPOBAHHOCTH YMEHUIA MPOBOJNUTH PEaKIINH,
NOATBEPKAAIOIINE KAUECTBEHHBIM COCTAB PA3JIMYHBIX HEOPTAHUYECKHUX BEILIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX
HEOPraHUYECKUX BEUIECTB; CPOPMUPOBAHHOCTh  YMEHHI pacKpbIBaTh CYIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN ITOCPEACTBOM COCTABIICHUS
AJIIEKTPOHHOI0 OaiaHca 3TUX peakinil; cOOPMUPOBAHHOCTh YMEHUN OOBACHSTh
3aBHCHUMOCTBH CKOPOCTH XMMHUECKON peaKInU OT Pa3iNyHbIX (PaKTOPOB; XapaKkTep
CMEILEHHS] XUMUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3/IEHCTBUSA
(mpunun Jle Hlatenbe); chopMUPOBAaHHOCTH YMEHUHN XapaKTEpHU30BaTh



XUMHUYECKHUE MTPOLIECCHI, JIEKAUIUE B OCHOBE NMPOMBIIIJIEHHOTO MOJTYYEHUs CEPHOM
KHUCIIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTD MPEACTABICHUN 00 00X
Hay4YHbIX PUHIHNIAX U IKOJIOTMYECKUX MPOOIEMax XUMHUECKOTO MPOU3BOJICTBA;
c(hOpMHUPOBAHHOCTh YMEHUI MPOBOAUTH BBIUMCICHUS C UCTIOJIb30BAHUEM MOHSTHS
«MaccoBas J10J1s1 BEUIECTBA B PACTBOPE», 00BEMHBIX OTHOLIEHUH I'a30B MpU
XUMHUYECKUX PEAKIUIX, MACCHI BEIIECTBA WM 00BEMA T'a30B IO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE MM OOBEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKIINU
BEIIECTB, TEIUIOBOIr0 3 (PeKTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHUSI MACCHI
BEIIECTB, IPEBPAILICHUS] U COXPAHEHUSI SHEPTUH; C(HOPMUPOBAHHOCTh YMEHU M
coOJII01aTh MTpaBuIla MOJb30BAHMS XUMUYECKOU MOCYI0M U J1aDOpaTOpPHBIM
000py10BaHUEM, a TaK)KE€ IPaBUiia OOPAILEHUS C BEIIECTBAMU B COOTBETCTBUHM C
MHCTPYKIUSIMU T10 BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB,;
c(hOpMHUPOBAHHOCTh YMEHU I TUIAHUPOBATH U BBITIOJHATh XUMUYECKUN
AKCIIEPUMEHT (pa3JI0KEeHUE MEPOKCUAA BOJIOPOIa B TPUCYTCTBUM KaTalU3aTopa,
OIIpEIECIICHUE Cpenbl pacTBOpPOB BEIIECTB  C IIOMOILBIO
YHUBEPCAIBHOIO UHAUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh
XUMUYECKOHN peakIinu, peakiiii HOHHOTO 0OMEHa, KaueCTBEHHbIC PEaKIuy Ha
cynbdar-, KapOoOHAT- ¥ XJIOPUA-aHUOHBI, HA KATUOH aMMOHUSI, PEILICHHUE
AKCIEPUMEHTANIbHBIX 3aJ1a4 110 TemMaM «Metamibsdy u «Hemeraib») B
COOTBETCTBHUHM C NMPABUJIAMU TEXHUKU O€30MaCHOCTH MpU OOpAIEHUH C
BEIECTBAMHU U JJaOOPaTOPHBIM 000PYAOBaHUEM, MPEJCTABISATH PE3YIbTAThHI
XUMHUYECKOTO IKCIIEPUMEHTA B (DOpPME 3aIMCH YPaBHEHUIN COOTBETCTBYIOLIUX
peakuuii 1 GopMyIMpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTAaTOB;
c(hOpMHUPOBAHHOCTh YMEHUI KPUTUUECKU aHAIM3UPOBATh XUMUYECKYIO
uH(pOpMaIUIO, TOIYYaeMyK W3 pPa3HbIX MCTOYHUKOB (CpeicTBa MacCOBOM
KOMMYHUKaIuu, MHTepHET U JpyTrux);

chOpPMHUPOBAHHOCTh ~ yYMEHUW  COOJIOJaTh  TNpaBWJa  SKOJOTHYECKU
1eJ1eco00pa3HOro TMOBEACHUS B OBITY M TPYJOBOH JEATEIBHOCTH B LEJAX
COXpaHEHUs CBOEro 3J0pPOBbS MU OKpYKArOIIeH NpUPOAHON Cpeibl, OCO3HABATH
OMACHOCTb BO3/ICHCTBUS Ha KUBbIC OPraHU3MbI ONPEACIEHHBIX BEUIECTB, TOHUMAS
cmpicn mokazarens [IJIK, mosicHaTe Ha mnpumepax cnocoObl yMEHBIICHHUS WU
MpPEJOTBpPAICHUS WX BPEAHOrO BO3JCHCTBUSL HA OpPraHW3M YEJIOBEKa; s
oOy4Jaronuxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBBS: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX IMO3HAHMS BEIIECTB M XMUMHYECKUX
SABJICHUM; IJI CJENbIX M CHA0OBUASIIMX OOY4YaIOMIMXCA: YMEHUE HMCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cUcTeMy oOo3HaueHui JI. bpaiins nmis 3anmucu XuMUYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

HaumenoBaHue pa3jiesioB u

KoaunuecTBO 4acoB

JuaexkTpoHHbIe (LU(poBbHIE) 00pa3oBaTeIbHbIE

Nan/m TeM HPOrpaMMsI Beero Konurpoabnbie | TIpakTHieckHe | pecypeb
padoThI padoThI
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipeamet oprannyeckoit https://academycontent.apkpro.ru/lesson/a9f3d1915ele-
11 xumuH. Teopus CTpoeHUS 3 1 0 4e24-ac02-efh16fa49f6a
' OpPraHUYECKUX COeIMHEHUN
A. M. bytneposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
https://academycontent.apkpro.ru/lesson/258ddc06ec23-
21 IlpenenbHEIE yIICBOAOPORE! 2 0 0 473c-h3d7-ed82fcaddd02
— aJIKaHbI
HenpenensHueie https://academycontent.apkpro.ru/lesson/4038171e4158-
2.2 YTIICBOIOPOJIBI: AIKCHBI, 6 0 1 4bd1-2e98-18dc1cfh9399
aJIKaIUCHBbI, aJIKUHBI
https://academycontent.apkpro.ru/lesson/d86d7d00d5b4-
93 ApoMaTH1IeCKHe 9 0 0 491d-aded-c3ddal9feefs
YIIIEBOIOPOBI
[TpuponHsie UCTOYHUKHU
2.4 YTJIEBOJOPOOB u ux 3 1 0 https://lesson.edu.ru/04/10
nepepaboTka
Hroro 1o pasneny 13



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1 Cruptel. @enon 3 0

https://academy-
content.apkpro.ru/lesson/5439c18b-

7440-4b6f-bf84-c04fad71694f

Anpneruasl. Kap6oHOBBIC
3.2 KHCJIOTHI. 7
Crnoxuble 3¢upbl

https://academycontent.apkpro.ru/lesson/8664b3190ba3-
4945-b076-cb72e5858b90

3.3 VraeBoabl 3

https://academycontent.apkpro.ru/lesson/709ce43adeb6-
4281-963b-01d2e212d4d0

Hroro mo pazueny 13

Pasznen 4. A3oTcoaeprkaniue oprannyeckue

coeINHeHNd
https://academycontent.apkpro.ru/lesson/0c608a594c69-
41 AMUHBI. AMUHOKHUCIOTEL belkn 3 4481-839e-9205f201b73e
Hroro mo pazueny 3

Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHUS

5.1 [Tmactmaccer. Kayuyku. Bomokna 2

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

Hroro no pazneny 2
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
N 1/ HauMeHoBaHHMe Pa3aesioB U TEM (undposeie)
gt IpPOrpaMMbI Beero Kontpoanunie | Ilpakruyeckue — 00pasoBaTejbHBbIE
padoThI padoThI pecypcebl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aromoB. [lepuomudeckuii 3akoH
1.1 u Ilepuomuyeckas CHCTEMa XHMHYCCKHX 3 0 0 https://lesson.edu.ru/04/10
anemenToB 1. 1. Menaeneena
1.2 XUMHYECKUE PEAKIIUU 6 1 1 https://lesson.edu.ru/04/10
Crpoenue Bemectsa. MHOroo6pasue
1.3 BEIIECTB 4 0 0 https://lesson.edu.ru/04/10
Htoro no pazneny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Merannbl 6 0 1 https://lesson.edu.ru/04/10
2.2 Hemerannsl 9 1 1 https://lesson.edu.ru/04/10
CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX
2.3 BEmECTE 2 0 0 https://lesson.edu.ru/04/10
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Paznen 3. Xumus u )Ku3Hb
3.1 XuMHUS ¥ 5KU3Hb 4 1 0 https://lesson.edu.ru/04/10
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Uroro no pazgeny
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IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Jdara
Ne Tema vpoka JJIeKTPOHHBbIE HU(PPOBLIE
n/a yp ITo IJIAHY Ilo (l)aKTy 06pa30BaTeJ1beIe pecypcbl I[OMaH_IHee 3aJaHHuC
[ToBTOpEHNE Kypca XMMUU — MIOBTOPEHUE
1 OCHOBHOM IIIKOJIBI 05.09
BBonHast KoHTpONBHAs paboTa MIOBTOPEHUE
2 12.09 1
IIpeamer oprann4ecKoi XUMHUU I1.1,2
Teopus cTpoenus 5 https://academycontent.apkpro.ru/lesson/a9f3d19
g | L PrOfHceRiE COCHCHIH A 19.09 15ele-4e24-ac02-efb16fa49f6a
M. byrneposa, e¢ ocHOBHBIE ' https://academycontent.apkpro.ru/lesson/726ee09
TOJIOKCHUS 9e1a9-410f-b8be-b4ch589aeadl
. https://academycontent.apkpro.ru/lesson/258ddc0 11.7,8
4 | AIKaHEIL COCTaB M CTPOCHHE, 26.09 6ec23-473¢-b3d7-ed82fcaddd0?

TOMOJIOTHUYECKHUU P
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. https://academycontent.apkpro.ru/lesson/258ddcO I1.9
5 | Meranuoman — npocreiiume 03.10 6ec23-473c-h3d7-ed82fcaddd02
IpEACTAaBUTCIIU AJIKaHOB
. https://academycontent.apkpro.ru/lesson/4038171 T1.10
g | {MIKCHBL COCTAB U CTPOCHHC, 10.10 e4158-4bd1-ae98-18dc1cfh9399
CBOICTBA
DTUJICH U TIPOTIUIICH — IL.11
7 HPOCTEUIIINE TPEACTABUTCIIH 17.10 https://lesson.edu.ru/04/10
AJIKCHOB
[IpakTuueckas padota Ne 1. _ I1.12
3 (TToMyueH e YTHICHA 1 24.10 https://academycontent.apkpro.ru/lesson/53c
W3yHeHHE ero CBOHCTE» d23792a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byranuen-1,3 u I1.13
MeTmioyraaueH-1,3.
9 TloyuenH e CHHTETHIECKOrO 07.11 https://lesson.edu.ru/04/10
Kay4yyKa U pe3UHBI
AJIKUHBI: COCTaB U I1.14
0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTHUECKUH Psjl. 14.11 https://lesson.edu.ru/04/10
AneTuneH — npocTenmmn
nNpeACTAaBUTCIIb AJIKHHOB
11 Bbruucnienus no ypaBHeHUIO 2111 https://academycontent.apkpro.ru/lesson/7da Alon.mar.
XUMHYECKON peaKinu ' da0278448-418f-b416-fbaledd4ab6d
I1.15
12 ApeHbI: GEH30J1 U TOTYOI. 98.11 https://academycontent.apkpro.ru/lesson/d86

ToxkcuuHOCTH ApCHOB

d7d00d5h4-491d-aded-c3ddal9feefd
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I'eneTnyeckas cBsI3b
YIJIEBOAOPOIOB,
MPUHAICHKAIINX K
pa3IMYHBIM KJIaccam

05.12

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

I1.16

14

IIpuponubie HUCTOYHUKU
YIJIEBOAOPOJOB: TPUPOIHBIN
ra3 M TONyTHbIC HE(TAHBIC
ra3sl, HeTh U MPOIYKTHI €€
nepepaboTKu

12.12

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

I1.17

15

[IpupoiHBIE HICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 ¥ NonyTHble He(TAHbIE
rassl, HeTh ¥ MIPOJYKTHI €&
nepepadboTKu

19.12
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IT.18

16

KontponpHas  pabora  mo
pazneny «YTIeBOAOPOIb»

26.12

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

17

[IpenenbHble  OAHOATOMHBIE
CHUPTHI: METAHOJI U 3TAHOJL.
Bonoponnas cBs3b

09.01

https://academycontent.apkpro.ru/lesson/543

I1.1-18

9c18h7440-4b6f-bf84-c04fad71694f

I1.19-20

18

MHoroaromMHsIie CIIUPTHI:
STUJICHTIIMKOJb U TIIMLIEPUH

16.01

https://academycontent.apkpro.ru/lesson/461

aa9c8c0ef-4827-a8e5-d12a0bedc826

I1.21

19

®deHou: CTpOEHHE
MOJIEKYJNbI, (PU3NYECKUE H
XUMHYECKHE CBOIICTBA,
MIPUMEHEHNE

23.01

https://academycontent.apkpro.ru/lesson/649

883b87c5f-4f16-896e-10a2278b08f1

I1.22
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Anpaeruapl: GopMabaeTuI 1

https://academycontent.apkpro.ru/lesson/866

I1.23-24

20 aneTanpaerua. AueTod 30.01 4bh3190ba3-4945-b076-ch72e5858b90
OHOOCHOBHBIE TIPEIETbHBIE https://academy- 11.25-26
21 KapOOHOBbIE KUCIIOTBI: 06.02 content.apkpro.ru/lesson/b4feaa043438-
MypaBbHHAA U YKCYCHAas 4h57-a3ec-ba0f9fe63c0d
[TpakTrueckas padota Ne 2. I1.27
99 «CBO¥iCTBA pacTBOPa 13.02 https://academycontent.apkpro.ru/lesson/983
YKCYCHOH KHCITOTED 4d408386d-444a-8de3-7efba8b98cdb
CreapuHoBasi U OJICMHOBAs Jlom.mar.
23 KHCIOTRL, Kax 20.02 https://lesson.edu.ru/04/10
npeaACTaBUTCIN BBICIIIUX
Kap6OHOBBIX KHUCJIOT
Mpbu1a Kak COJIU BBICIHIUX 11.30
24 | KapOOHOBBIX KHCIIOT, UX 27.02 https://lesson.edu.ru/04/10
MOIOIIeE NEUCTBUE
Crnoxuble 3Qupsl  Kak I1.29
HpOI/I3BOI[HBIe Kap60HOBBIX
25 KHCITOT. THaposH3 05.03 https://academycontent.apkpro.ru/lesson/71a
CIOXKHBIX SDHPOB c43f2a0d4-4945-a0eb-1e59cd5f4d9of
Kupsr: THIPOJIN3, I1.30
26 NpUMEHEHHe, OUOIOTHYeCKast 12.03 https://academycontent.apkpro.ru/lesson/71a
POJIb KUPOB c43f2a0d4-4945-a0eb-1e59cd5f4d9of
VriaeBodsl: COCTaB, I1.31-32
KJaccuukanus.
27 Baxueimue 19.03 https://academycontent.apkpro.ru/lesson/709

IIPEICTABUTENN:  IJIFOKO3a,
¢bpykTO3a, caxaposa

ce43adeb6-4281-963b-01d2e212d4d0
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KanMaJ'I " LOEJIK0JI0O3a KaK

I1.33-34

28 NPUPOAHBIC TIOJTMMCPhI 09.04 https://lesson.edu.ru/04/10
[IpomexxyTouHas aTTecraiusi. [1.19-34
Hrtoroas KOHTpoOJIbHAS
29 patora 16.04 https://lesson.edu.ru/04/10
I1.36
30 | AMMHBI: METUIIAMUH U aHUJIUH 23.04 https://academycontent.apkpro.ru/lesson/0Oc6
08a594c69-4481-839e-9205f201b73e
AMUHOKHCIOTEI KaK I1.37
aM(OTEepHBIE OPTaHUYECKHE
31 COEIUHEHNS, ux 07.05 https://academycontent.apkpro.ru/lesson/c2f2
OUOJIOTNYECKOE 3HAYCHUE. 13d743d1-4873-ace0-78eca6009628
Ilerrtuanl
benku xak mpupoaHbIC I1.38
32 BBICOKOMOJICKYJISIPHBIE 14.05 https://academycontent.apkpro.ru/lesson/c2f2
COEIUHEHNS 13d743d1-4873-ace0-78eca6009628
OCHOBHBIE IOHATHUSA XUMUU [1.42-43
33 BBICOKOMOJICKYIISIPHBIX 21.05 )
N https://lesson.edu.ru/04/10
COEIMHEHNIT
OCHOBHBIE METOILI CHHTE3A [1.44-46
BBICOKOMOJICKYJISIPHBIX
34 28.05

coequHeHmi. [ImacTMaccel,
Kay4yKH, BOJIOKHA

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

aarTa DJIeKTPOHHbIE Jomammnss padora
Ne uugposbie
m/n Tema ypoxa Mo daxry o0pa3oBaTe/bHbIEC
ITo mnany pecypchl
[ToBTOpEHME Kypca OpraHM4YECKOM XUMHUHU MMOBTOPEHHE
1 05.09
BBoaHas koHTpoJIbHAs padoTa. IIOBTOPEHHE
2 12.09
Crtpoenue atoma. [lepuoanueckuii 3aKoH IT.1-3
u [lepuonnueckas cucteMa XMUMUYECKUX
3 anemenToB /1. 1. Menpeneena. h /0 d 104/
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB 19.09 ps:/flesson.edu.ni04/10
XUMHUYECKHX 3JIEMEHTOB U UX
COEMHEHUH 110 TPYIIaM U MEPUOJIaM.
Crpoenne  BemiectBa.  XHMMHYECKas I1.7-8
CBSI3b, eé BU/JIBL; MEXAHU3MBI
4 A N 26.09 https://lesson.edu.ru/04/10
0o0pa3oBaHMsl ~ KOBAJEHTHOW  CBS3M.
Bonoponnas cBs3b
BaneHTHOCTB. DNEKTPOOTPULIATENBHOCTb. I1.6
Crenens okucnenus. Bemecrsa
5 03.10 https://lesson.edu.ru/04/10

MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS
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Knaccudukanus u  HOMEHKIATypa
HEOPraHUYECKUX COETUHEHUI.
I'enetnyeckasi CBsI3b HEOPTAHUYECKUX
BEILIECTB, Pa3IUYHBIX KJIACCOB

10.10

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

I1.12

Krnaccudukanusa XuMHUeCKUX peakluil B
HEOPraHWYECKOM U OpraHn4YeCcKOn
XUMHH. 3aKOH COXPaHEHHSI MAaCChI
BELIECTB; 3aKOH COXPaHEHUS U
MIPEeBPALICHUS SHEPTUU TTPU XUMHUYECKHUX
peakuusax

17.10

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

Jlom.mar.

CxkopocTts peakiuu. O6patumblie
peaknuu. XMMHU4YECKOE PABHOBECHE

24.10

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

I1.13

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3nuYHbIX (HAKTOPOB HA CKOPOCTH
XUMHUYECKON peakinm»

07.11

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

Jlom.mart

10

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBas 107151 BEIIeCTBa B pacTBOpE

1411

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

I1.16

11

DNeKTpOIUTHYIECKas JICCOLIMAITHS.
[lonatne o0 BOJOPONHOM TMOKa3aTese
(pH) pactBopa. Peakiuu HOHHOTO
oOMeHa. ['maponus opraHMYecKUX U
HCOPTraHNYCCKUX BCIUICCTB

21.11

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

I1.19-20

12

OKHUCINTEIFHO-BOCCTAHOBUTEIHHBIE
peakmuu. [lonsTue 06 >meKkTpom3e
pacIuiaBoB U pacTBOPOB COJIEH

28.11

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

Jlom.mar.
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13

KonTponbnas pabota no pazaeny
«TeopeTnueckne OCHOBBI XUMHU»

05.12

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

IIOBTOPCHUC

14

MeTtanisl, UX IOJIOKEHHUE B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemeHToB 1. . Meneneena u
0COOCHHOCTH CTpOeHUs aTOMOB. O01ue
(u3nUecKre CBOMCTBA METAIIOB

12.12

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

I1.26-28

15

XUMHYECKHE CBOMCTBA BaYKHEHUIIINX
METaJUIOB (HATPUH, Kaaui, KaJabIUui,
MarHui, aJJlOMAHUAN) U UX COSTUHEHUN

19.12

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

Jlom.mar

16

XuMHyecKre CBOMCTBA ITMHKA, JKejae3a u
UX COCIMHEHUH

26.12

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

11.30,32

17

XHWMHYECKHE CBOMCTBA XpOMa, MEAN B MX
COETUHEHUN

09.01

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

I1.29,31

18

CrnnaBel METaIOB. DJNEKTPOXUMHUYECKUN
PsI HAPSKEHUN METAJLIOB

16.01

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

I1.33

19

[IpakTuueckas pabora Ne 2. "Pemienue
HKCHEPUMEHTAIbHBIX 33734 110 TEMe
«Metamns»"

23.01

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

I1.35

20

HeMeTaJ'IJ'II)I, UX IMOJOXKECHUEC B
[Iepuoanueckont cucreMme XUMHUYECKUX
anemenTtoB JI. U. Menageneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

30.01

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

I1.36

21

®u3nYECKUEe CBOKMCTBA HEMETAIIIOB.
AJUTOTpOTINS HEMETALIOB (Ha IpUMeEpe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

06.02

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

I1.37
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22

XHUMUYECKHE CBOWCTBA TaJIOT€HOB, CEPbI
U UX COCOUHEHUN

13.02

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

Jlom.mar.

23

XuMHUYECKHE CBOMCTBA a30Ta, pocodpa u
HUX COEIUHEHNN

20.02

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

Jlom.mar.

24

XuMHUYECKUe CBOICTBA yriepozaa,
KPEMHUS U UX COCIUHEHUI

27.02

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

Jlom.mar.

25

[IpumeHeHne BaxXHEUIINX HEMETAIIOB U
HUX COEINHEHNN

05.03

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

I1.41

26

O00011eHrEe U CUCTEMATH3aIs SHAHUH
o teme «Hemeramnel». Beraucienus mo
YpaBHEHUSAM XUMHUYECKUX PEaKIUi U
TEPMOXHUMHUYECKUE PACUETHI

12.03

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

IIOBTOPCHUC

27

[IpakTuueckas padborta Ne 3. «Pemienue
AKCIIEPUMEHTAIIBHBIX 337124 110 TEME
"Hemertanmmst'"»

19.03

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

11.42

28

ITpomesxyTounas arrecrauus Mtorosas
KOHTpoJbHast pabota/BIIP

09.04

IMOBTOPCHUC

29

HeOpFaHI/I‘leCKI/IC U OpPraHUYCCKHUC
KHCIOTHEI. HeOpI‘aHI/I‘-IeCKI/Ie n
OpraHNU4Y€CKUC OCHOBAHUA

16.04

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

I1.39, mom.mar.

30

AMpoTepHble HeopraHU4ecKHue u
OpraHUYECKUE COCAUHECHUS.
['eneTndeckast CBA3b HEOPTraHWYECKHUX M
OpraHWYECKHX BEUIECTB

23.04

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

Jlom.mar
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31

Pone xumuu B o0ecrieueHun
AKOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIEBON OE30IaCHOCTH, Pa3BUTHH
MEIULIMHBI

07.05

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

I1.46

32

[IpeacraBnenuss o0 OOIMX HAYYHBIX
MPUHIIAITAX IPOMBIIIICHHOTO
MOJIYYCHUS BaKHCHIIIUX BEIIECTB

14.05

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

I1.44

33

YenoBek B MHPEC BCIICCTB U MAaTCpHUAIOB

21.05

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

11.47

34

XHMHS U 300pOBbE YEIIOBEKA

24.05

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

Jlom.mar

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA OBA3ATEJIBHBIE

YUYEBHBIE MATEPHAUJIBI VIS YHEHUKA

Xumust, 10 kmacc/ T'abpuensu O.C., OctpoymoB WN.I'., CnanxoB C.A., AknuoHepHoe o06mectBo «M3marenbcTBo

«ITpocemienue»,2021 r

Xumus, 11 kmace/ T'abpuensn O.C., OctpoymoB WN.I'., CnankoB C.A., AkuuoHepHoe o01ecTBo «M3narenbcTBo

«ITpocsemenue»,2021r.
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METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
Xumusi(6a30BbIifypoBeHb). Peanmm3aruss  oOpa3oBanusi: Metogudeckoe mocobue s yumtens / Kasepuna A. A,
[Mnuyruna I'.B.; nox pen.l'. B. [lnuyrunoii. M. : ®I'BHY «MHctutyT cTpareruu pazsutus oopasoBanus PAOy», 2022 §1

C..HJI.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET https://edsoo.ru/rabochie-

programmy/









