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INOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 1O XuUMUHM Ha YpOBHE CpeAHEro o0mero o0pa3oBaHMs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpa3oBanuu B Poccuiickoit denepannny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
dbenepanpbHOM 00pa3oBaTEIbHONM IPOrpaMMBbl CPEAHEro OOIIero 0oOpa30BaHMS
(®OIT  COO), npencraBieHHbix B DeaepaqsbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
y4eOHOro mpenMera «XuMHus» B 00pa30BaTENbHBIX OpraHu3aiusax Poccuiickoit
@Oenepanny, peanu3yOLUMX OCHOBHBIE 00pa3oBaTENbHBIE MPOTrPaMMBbI, U
OCHOBHBIX TmonoxkeHnd «Crparerum pasBUTHs BocnUTaHus B Poccuiickon
®deneparuun Ha nepuoa a0 2025 roga» (Pacnopsoxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMbl MO XMMHH, K ONPEIEICHHUIO
oOmielt crpaTeruy 00y4eHusl, BOCIUTAHUS U Pa3BUTHs O0y4arOLIUXCSl CPEACTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHIentyanbHeie nojoxeHuss ®I'OC COO o B3aMMOOOYCIOBIEHHOCTH LIEJICH,
COJIEp)KaHMsI, pPe3yJabTaTOB OOy4YeHHs W TpeOOBaHUU K YPOBHIO IOJTOTOBKHU
BBIIIYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, 0JIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHu3aliy, SBSIETCS HEOThEMJIEMOM 4YacThio HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBepUIAIONIMM  3TAOM pealM3aliu  Ha
COOTBETCTBYIOILIEM €MY 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHus. OTH LEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHKS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TaKXKe DJKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pOBbI0 M TpUPOAHOW cpene. Peammsyercs xXumuyeckoe o0Opa3oBaHUE
oOydJarmuxcs Ha yPOBHE CPEAHETO 00IIero oopa3oBaHUs CPEACTBAMH yIEOHOTO
npeamera «XUMHS», COJIEpPKAHUE M TIOCTPOEHUE KOTOPOrO OIPEACIICHBI B
nporpaMMe MO XUMUU C Y4€TOM crneuuPukd HayKd XUMHH, €€ 3HaueHHs B
MO3HAHUM TPUPOABI U B MaTEpUATbHON >KM3HU OOIIECTBA, a TaKXe C Yy4ETOM
o0lMX 1efleldl W TMPUHIIMIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeHero obrmiero oopazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK WIPaeT OCOOYK pojib B
COBpEMEHHOW ITMBWJIM3ALIMM, B CO3JaHUU HOBOW 0a3bl MaTepuajbHOU KYyJbTYpPHI.
OHa BHOCHUT CBOM BKJIaJ] B (pOPMHUPOBAHUE PALMOHAIBHOIO HAYYHOIO MBILICHHUS,
B CO3J]aHHE€ IIEJIOCTHOTO INMPEACTABICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
OpPUPOJBI U YEJIOBEKa, KOTOpoe (OopMUPYETCS B XMMHHM Ha OCHOBE NMOHUMAaHHUS
BELIECTBEHHOI'0 COCTaBa OKPY>KAIOIIETO MHUpPA, OCO3HAHUS B3aUMOCBS3H MEXKY
CTPOECHUEM BELIECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JIaCTSIMU PUMEHEHHUSL.



TecHO B3aMMOZEICTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMU, XMMHsI CTaa
HEOTHEMJIEMOI YaCThI0O MUPOBOU KYJIbTYphl, HEOOXOJUMBIM YCIOBUEM YCIIEUTHOTO
TpyJda M SKM3HU KaxJoro wieHa oOmectBa. CoBpeMeHHass XUMHUSI KaK Hayka
CO3MJaTelIbHAsl, KaK HayKa BBICOKMX TEXHOJOIMH HAalpaBlieHa Ha pEIICHUE
ro0anbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOIrMUYECKOM 0€30MaCHOCTH U OXPAHbI 3/I0POBbS.

B coorBercTBUM € OOHIMMHU LEMSIMH M NPUHIOUIAMU CpPEAHEro OOLIEro
oOpa3oBanus conepkanue npeamera «Xumus» (10—-11 kmaccbl, 6a30BbIi ypOBEHb
U3Y4YEHHS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOMIEKYJIbTYPHYIO MOATOTOBKY
oOydJarmuxcs, HEOOXOAUMYI0 UM IS  BBIPAOOTKH  MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHUS B IKU3Hb COLUYMAa, MPOJOJKEHUS
00pa30BaHUs B pa3IMYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapnsitomiuMu ~ TipeaMeTa  «XuMUs»  ABISIOTCS  0a30BbIe  KypChl —
«Oprannueckass xumus» U «OOIas W HeoOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEp KaHMsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMa
3HAHUM IO HEOPraHWYECKON XMMUU (C BKIIOUCHHUEM 3HAHUM U3 00IIeld XUMUU) U
opraHnyecko xumuu. GOpMUPOBAHUE AAHHON CHCTEMbI 3HAHWN NPU U3YYEHUU
npeaMera O00ecrneyrMBaeT BO3MOXKHOCTb PAacCMOTPEHHSI BCETO MHOTrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPHI XUMUHU.

Crpyktypa coaepkanusi KypcoB — «Opranuueckas xumus» u «OO0mas u
HEOpraHuyeckass XuMmus» chHOpMHUpOBaHA B TpOrpaMMe MO XUMUM Ha OCHOBE
CUCTEMHOr0 TOAXOAa K U3Y4YEHHIO YydeOHOro warepuaia Hu OOYCJIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM  HAa  ONPEAENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHM4ecKOM XHMHHM BELIECTBA
paccMaTpHUBalOTCS Ha YPOBHE KJIACCHYECKOW TEOPUHM CTPOCHHSI OPraHMYeCKUX
COCIMHEHNW, a TaKkKe€ Ha YPOBHE CTEPEOXHUMHMYECKUX M  BJIEKTPOHHBIX
Npe/CTaBIeHU O cTpoeHuu BemiecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JIAIOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJOIHYECKH
AKTUBHBIX COCAMHEHHMH. B Kypce OpraHM4eckod XUMHM IIOJIY4arOT DPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOT'O OOLIEro 00Opa3oBaHUs NMEPBOHAYAJbHBIC
MPEICTaBICHUA O XUMUYECKON CBSI3H, KJIacCU(PUKAIIMOHHBIX MPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMHUUYECKOUN pEaKIUU.

[lon HOBBIM yrjioM 3peHHs B mpeameTe «XuMus» 0a30BOro YpOBHS
paccMaTpHUBaeTCsl HM3Y4YEHHBI Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
TEOPETUYECKUN MaTepual U (PAKTOJIOTUYECKUE CBEIEHUS O BeEUIecTBaxX M
XUMUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMHS» O0OydarolUMCsl TPeIOoCTaBIsIeTCS BO3MOXHOCTh OCO3HAaThb 3HAUYECHUE
NEPUOIMYECKOr0 3aKOHA C OOLIETEOPETUUYECKHX M METOAOJOTMYECKUX IMO3UIUH,



rIIy0Xe TOHSATh HMCTOPUYECKOE HW3MEHEHHWE (YHKIMA JTOro 3akoHAa — OT
o0oO01maroel 10 0ObICHSIONMEN U TPOTrHO3ZUPYIOIIEH.

Enunas cucreMa 3HaHWK O BaXKHEMIMX BEIIECTBaX, UX COCTaBE, CTPOCHMH,
CBOMCTBaX W MNPUMEHEHHH, a TAaKK€ O XMMHUYECKHX PEAKIMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTEeKaHusi jJomnoiHsiercs B kKypcax 10 um 11 kmaccos
AJIEMEHTaMHU COZEpPKaHUSA, WMEIOIIMMHU KYJIbTYPOJIOIMYECKUH U MPUKIIATHOM
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aWMOCBSI3M XUMHUHU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ pojb B IO3HABAaTEIBHOW M IPAKTUYECKON
JESTENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBXEHUS K MPOIECCY
TBOpPYECTBA B OOJIACTH TEOPHUH U MPAKTUUECKUX MPHIOKEHUA XUMUU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO UM JIMYHOCTHO 3HAYMMBIX
npobjemMax, CB3aHHBIX C XMMHEW, KpPUTHUUECKM OCMBICIMBATh MHQOPMALMIO U
NPUMEHATh €€ JUId TONOJIHEHUS 3HAHUM, pEHICHUS WHTEIUVIEKTYaIbHbIX H
AKCIIEPUMEHTAIbHBIX HCCIIEI0BATENbCKUX 3a7ad. B nenom cogepkanue yueOHOro
npeaMera  «XUMHsS»  JAaHHOTO — YPOBHS ~ HM3YyY€HHS  OPUEHTMPOBAHO  Ha
(GopmupoBaHue y 00ydaroIIUXCs MHPOBO33PEHUECKON OCHOBBI Ul MOHMMAHMS
¢miocockux uaed, Takux Kak: MaTepHaIbHOE €IWHCTBO HEOPraHUYECKOro U
OpPraHMYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHUEM, IIO3HABAEMOCTb NPHUPOAHBIX SBICHUNA NYyTEM SKCIEPUMEHTA W
pelIeHHs] MPOTUBOPEYMII MEXKIy HOBBIMH (DaKTaMu M  TEOPETHUYECKUMU
IPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUH B PEHICHUH SKOJIOTHMYECKUX MpoodiieM, a
TaK)Ke MpodsieM cOEepeKEeHHs] YFHEPTEeTUUYECKUX PECYPCOB, ChIPbs, CO3aHMS HOBBIX
TEXHOJIOTHI U MaTEpPUaJIOB.

B miaHe pemeHus 3agad  BOCIWTAHHWS, Pa3BUTHS W COLMAIM3ALMU
oOydJaromuXxcs MNPUHATHIE MPOrpaMMONl MO XUMHUU MOAXOAbl K OIpeneeHUI0
COJECpXaHUsI W TOCTPOCHHUS TMpeIMeTa MpeAycMaTpuBalOT (hopMUpOBaHHE
YHUBEPCAIbHBIX Y4YEOHBIX JCUCTBUI, wuMeIomuXx 0a30Boe 3HAaYeHUE MJid
pasIMYHBIX BUJOB JEATEIBHOCTU: pEIICHUs MpoOsieM, IOMCKa, aHalmu3a MU
00paboTku nHPOpMAIHI, HEOOXOAUMBIX JJIsl TPUOOPETEHHSI OTbITa MIPAKTUYECKOM
U HCCIIEN0BATEIbCKOM JESATENbHOCTH, 3aHMMAIOIIE Ba)KHOE MECTO B ITO3HAHUU
XUMHH.

B mnpaktuke mnpenomaBaHus XMMHHM KaKk Ha YpPOBHE OCHOBHOI'O OOILIEro
00pa30BaHus, TaK U Ha YPOBHE CPEAHETO OOILEro 0Opa30BaHus, P ONPENEICHUU
COJIEP)KATENIbHOM XapaKTepUCTUKU LEJIe H3ydeHHs] MpeaMeTa HarpaBiIeHUEM
HEPBOCTENIEHHON 3HAUYMMOCTH TPaJULMOHHO NpU3HAETCA (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAYKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NEATENBHOCTU YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW IOJAXOJ K ONPENEICHUIO LIEJIeW W3y4YeHUS
peIMeTa SBJISIETCS BIIOJHE ONMPABIAHHBIM.



CorymacHO JaHHOW TOYKE 3PEHMS TJIABHBIMHU LIEJSIMH HM3YYEHHs] IpeaIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBIsIIOTCA:

e (QopMHpOBaHME CHUCTEMbl XUMHUYECKMX 3HAHUW KaKk  BakKHEHIen
COCTaBIIIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH
JIeKAT KIFOYEBbIE MOHSATHS, (PyHIaMEHTaJbHbIE 3aKOHBl U TEOPUHU XUMUH,
OCBOCHHE s3bIKa HAYKH, YCBOEGHHWE W NOHMMAaHUE CYHIHOCTH JOCTYIHBIX
00001IeHNIT MUPOBO33PEHUYECKOI0 XapakTepa, O3HAKOMJICHHE C UCTOpHUEn
WX Pa3BUTUS U CTAHOBJICHUS,

e (opmupoBanre U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MTO3HAHUS
BEUIECTB M XHUMHUYECKUX pEaKIUil, HEOOXOIUMBIX Uil MPUOOpPETEHUS
YMEHUW OPUEHTUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SBJICHUMH,
MMEIOIIHNX MECTO B PUPOJE, B TPAKTUUECKON U MOBCETHEBHOW KU3HH;

e pa3BUTHE YMEHUU U CIIOCOOOB JESITEIILHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XUMUYECKOTO 3KCIEPUMEHTa, COOJIIOJIEHUEM  IPaBUI
0e30macHoro ooparieHus ¢ BEIECTBAMHU.

Hapsiny ¢ aTuMm, conepkarenbHas XapakTEpUCTHKA LEJIeH U 3a1a4 U3y4eHHUs
MpeIMETa B MPOrpaMMe MO XMMHHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUH
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpeHero oobuero odpa3zoBaHus. CerogHs B
MpEenoJaBaHud XUMHUHM B  OoJblIed  CTENeHW OTAAETCA  NPEANOYTEHHE
IPAKTUYECKOM KOMIIOHEHTE COJIep)KaHUs OOyYeHMs, OPUEHTHUPOBAHHOW Ha
NOJITOTOBKY BBITYCKHHMKA 00I11€00pa30BaTebHON OpraHU3alliy, BIAJCIOIIETO HE
HA0OpOM 3HaHUN, a (PYHKIIMOHAIBHOM TPAaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHUSAMHU AKTUBHOTO MOJYYEHUS 3HAHWN U MPUMEHEHHS] UX B PEaIbHOW >KU3HU
JUTSL pEIICHUS] TPAKTUYECKUX 3a/1au.

B cBA3u c 3TUM 0OpH U3YYEHUH NpeaMeTa «XUMHS» JOMUHHPYIOUIEEe
3HaYEHUE MPUOOPETAIOT TaKKe LEIH U 3a/1a4, Kak:

amanTanusi 00yJaronuxcsi K YCJIOBUSM JIMHAMHYHO Pa3BUBAIOIIEIOCS MUPA,
GopMUpOBaHUE  MHTEJUIEKTYalbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY HMPUHSATUIO TPAMOTHBIX
pelieHui B KOHKPETHBIX JKM3HEHHBIX CUTYalMSX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

dopmupoBaHue 'y OOyJarOmIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOUIMX YHUBEPCAJIbHOE 3HAYEHUE [UJIS PA3IUYHBIX BHUJOB
JIESITENbHOCTU: PEIlIeHUs MpoOseM, MOUCKa, aHaiIM3a U 00paboTKH HHQOpPMAIUH,
HEOOXOIUMBIX JUIsl TPUOOPETEHHUsS] ONbITa MAESITENbHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B TIIO3HAHUM XUMHUH, a TaKXKe Uil OLEHKH C MO3UIUN
AKOJIOTMYECKOM O€30MaCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKHX
IPOLIECCOB HA OPraHU3M YeJIOBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEILHBIX HMHTEPECOB, MHTEIUICKTYAJbHBIX U TBOPYECKHX
CIOCOOHOCTEW 00YUYaKIIUXCSA: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HaHUs 110 XUMHUH B COOTBETCTBUHU C JKU3HEHHBIMHU NOTPEOHOCTSIMH, UCHOIb30BAThH
COBpeMeHHbIC MH()OPMAIIMOHHBIE TEXHOJIOTHH I TIOMCKAa M aHaln3a y4eOHOW |
Hay4YHO-TIOMYJIAPHON HH(POPMALIMK XUMHUYECKOTO COACPKAHMUS;

dbopMupoBaHue U pa3BUTHE Y 00yUAIOIINXCSA aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe OCOOCHHO
HEOOXOAUMBI, B YaCTHOCTHM, IPU IUIAHUPOBAHWU M TPOBEIECHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydJarommxcsi YOSKIEHHOCTH B T'yMaHHUCTHYECKOM
HaMpaBICHHOCTH XUMHUH, €€ BaXXHOW POJNM B PEIICHWH TJIO00ATBHBIX MPOOIEeM
PaIMOHATILHOTO MPUPOAONOIb30BAHMS, TTOTIOTHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHUsl MPUPOAHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOro
OTHOIIEHUS K TPHUPOAEC U CBOEMY 3I0pPOBBIO, a TakKe MPUOOpPETEHUs OIbITa
WCIIONIb30BAaHUS TOJNYYEHHBIX 3HAHWM MJIi TPUHSATHS TPaMOTHBIX pEIICHUN B
CUTYaLIUsIX, CBA3AHHBIX C XUMUYECKUMU SBJICHUSIMHU.

B yueOHOM maHe cpenHero oOIIero oOpa3oBaHUsl MPEAMET «XUMUS
6a30BOr0 ypOBHS BXOAWT B COCTaB MpeaMeTHOW o0iactu «EcTecTBeHHO-HAYIHbBIE
IPEIMETHD».

OO011ee ynucao 4acoB, OTBEAEHHBIX ISl M3YYEHHS] XUMUU, Ha 0a30BOM YpOBHE
cpenHero ooIero oopasoBanus, cocrasisier 68 dacos: B 10 kimacce — 34 gaca (1
yac B Heneno), B 11 kiacce — 34 gaca (1 gac B Heneno).



COJAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKAS XUMUA

Teopernueckue OCHOBbI OPraHNYeCKOM XUMHUH

[Ipeamer opraHuyecko XUMHU: €€ BOBHUKHOBEHHE, PA3BUTUE U 3HAUCHUE B
MOJIYYEHUU HOBBIX BEIIECTB W MaTepuajoB. Teopusi CTPOCHUS OPraHMYECKUX
coenqunenuii A. M. Bytnepona, e€ ocHoBHBIE TTOJIOkKeHUSI. CTPYKTypHBIEC (DOPMYITBI
OpraHWYEeCKUX BelecTB. [oMonorus, wu3oMepusi. XHUMHUYECKas CBS3b B
OpraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kiaccudukanuu opraHudeckux BemiectB. Homenknarypa
OpraHMYECKUX COEAUHEHUN (CUCTeMaThyecKkas) U TpUBUAIbHBIE Ha3BaHUS
BAKHEHUIINX MPEICTABUTEIIEN KIIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHUs BEIIECTB M HX MPEBPALLICHUMN:
O3HAKOMJICHHE C oOpa3llaMyd OpPraHMYEeCKHX BEHIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAHNUE MOJIEKYJI OPraHMYECKUX BEIIECTB, HAOMIOJCHHE U
OMHUCaHUE JEMOHCTPAIIMOHHBIX OIMBITOB MO MPEBPAILEHUIO0 OPTAHUYECKUX BEIECTB
MIpU HarpeBaHuu (IJIaBJIEHUE, OO YTIMBAHUE U TOPEHUE).

Yriesonopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psa. Meran u 3TaH —
MPOCTEHIINE TPEACTABUTEIN alKaHOB: (PU3WYECKUEe W XUMHYECKHE CBOWCTBA
(peakuu 3aMmelieHruss W TOpPEHHUs), HAXOXKJICHHE B NPUPOJAE, TMOJy4YCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psAll. DTUIIEH U MPONUIICH —
MPOCTEUININE TMPEICTABUTEIN QIKEHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuu  TUAPUPOBAHUS, TAJOTEHUPOBAHUS, THUApaTallUM, OKUCIEHUS U
NOJIMMEPHU3alli1 ), TOJIyY€HUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKUE CBOMCTBA (peakiusi mojimMmepuszanuu). [lomydeHue CUHTETUYECKOro
Kay4yKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH psijl. ALleTUIIEH
— TMPOCTEUINNA TPECTABUTEIh aJKUHOB: COCTaB, CTPOEHUE, (U3HYECKUE U
XUMUYECKUE CBOMCTBA (pEaklUM TUPUPOBAHUS, TaJIOT€HUPOBAHMS, TUIpaTaIlUu,
TOpEHUsl ), TOJTy4YeHUE U TPUMEHEHHUE.

Apenbl. bensoin: cocraB, crpoenue, (puanyecKue M XMMHUYECKHE CBOMCTBA
(peakuuy raJlor€HUPOBAaHUS U HUTPOBAHMS), TIOJyY€HUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoenue,  Quauyeckue U  XumMuyeckue  ceoucmea  (peaxkyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), NOAyYeHue U npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBS3b MEXKIy YIJEBOAOPOAAMH, MPUHAMICKAIIUMHU K
Pa3IMYHBIM KJIACCaM.

[IpuponHbIE HCTOYHUKH YIIIEBOAOPOAOB. lIpMponHBI ra3 W THOIyTHBIE
HedTauble Ta3pl. HedTe m e€ mpoucxoxnenune. CriocoObl nmepepadOTKH HEPTH:
NEPETrOHKa, KPEKUHT (TEPMHYECKUM, KaTaJuTH4eCKuil), mnuponus. [IpogykTsi
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN
yrojb U MPOJYKTHI €ro NepepadoTKHU.

OKCHNEPUMEHTAIBHBIE METOAbl M3Yy4EHHs BEUIECTB M WX IPEBPALLECHUN:
O3HaKOMJIEHHE C oOpa3llaMu I[JJacTMacCc, KaydyKOB U PE3UHBI, KOJUIEKIIHU
«Hedtp» u  «Yrompy, MOAEIUPOBAHWE  MOJEKYJ  YIJIEBOJOPOJOB M
raJIoreHOINPOU3BOIHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThI: MOJYYEHHE HTHIICHA
Y U3YYEHUE €r0 CBOWCTB.

Pacuérnsle 3amaun.

Bbluucnenuss 1o ypaBHEHUIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM IMPOJAYKTa PEAKIMH IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB HIIM MPOJYKTOB PEAKIUN).

Kucnaoponcoaepxamue opranudyeckue CoeIUHCHUA

[IpenenbHble ONHOATOMHBIE CHOUPTHL. MeTaHON M 3TaHON: CTPOCHHE,
¢usnyeckue U XUMUYECKHE CBOMCTBa (peakUMH C aKTHBHBIMU MeTajljlaMH,
raJIoreHOBOAOPOJIaMH, TOPEHHE), NpUMEHEHHE. BoJopoaHble CBA3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIefiCTBME METaHOJIa ¥ ATAaHOJIa HAa OPTraHU3M YEJIOBEKa.

MHoOroaToMHbl€  COUPTHL.  ODTWICHIJIMKOJIb W  TIUUEPUH: CTPOCHHE,

¢usznueckue W XUMUYECKHME CBOMCTBAa (B3aUMOJAEHUCTBHE CO LIEIOYHBIMU
METaJlJlaM{, Kauye€CTBEHHAsl PEaKlMsi Ha MHOTOaTOMHBbIE CIUPTHI). JleiicTBHE Ha
opraHu3Mm 4enoBeka. [[puMeHeHue rimiepusa U dTUICHTIIMKOJIS.

®deHon: cTpoeHUE MOJEKYNbl, (U3MUECKHMEe U XUMHUYECKHE CBOICTBa.
TokcuunocTs (enona. Ilpumenenue denona.

Anpneruipl U kemouvl. DopManpiaeruj, aUETAIBAETHUN:  CTPOCHHUE,
¢u3nyecKkue U XMMHUYECKHE CBOWMCTBA (pEaKklUMHU OKHCIEHUS U BOCCTAHOBJICHHS,
KauyeCTBEHHBIE PEaKIUN), MOJYyYEeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpEAENIbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCYCHasl KUCJIOTBI: CTPOCHUE, (PU3NYECKHEe U XMMHUYECKHUE CBONCTBA (CBOWCTBA,
oOuue /Ui Kjacca KUCIOT, peakius 3TepuuKalum), oJydyeHue U MpUuMEHEHHUE.
CreapuHoBasi M OJICMHOBAas KUCJOTHI KaK MNPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MbLIa KaKk COJIM BBICIIKMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBUE.

CrnoxHble >(QuUpbl Kak MOPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['muponus
cnoxHbIX 2¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb JKUPOB.



VYrneBoasl: cocTaB, KiaccupuKanus ~— yriaeBomoB  (MOHO-, U- U
noyiucaxapuibl). I'JIroko3a — nmpocTelinii MOHOCaxapuJ: OCOOCHHOCTU CTPOCHHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKUE CBOWMCTBA (B3aMMOJICUCTBHE C
ruapokcuaom Menu(Il), oxkucinenne ammuadHbM pactBOopoM okcupaa cepedpa(l),
BOCCTAaHOBJICHHE, OpO’KEHUE TJIIOKO3bl), HAXOXKJIEHHE B MPUPOJIE, NPUMEHEHHE,
ounonoruyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3bI.

Kpaxman u nemirono3a kak npupoaHble nojuMepsl. CTpoeHre Kpaxmania U
HEeJUTIoNI03bl.  DuU3Nueckue W XMMHYECKHE CBOMCTBA Kpaxmana (THApPOJIU3,
KauyeCTBEHHas PEaKklUsi C HOJOM).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
npoBeJieHUEe, HAOIOJIEHUE M OINMUCAaHWE JAEMOHCTPAIMOHHBIX OIBITOB: TOpEHHUE
CIUPTOB, KaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE HTaHOJA
okcusioM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
ruapokcuom meau(Il)), anpaerngos (OKUCIeHHE aMMHAYHBIM PacCTBOPOM OKCHJA
cepebpa(l) m rmapoxcugom wmemu(Il), B3auMopeicTBHE Kpaxmansa C HOJIOM),
IPOBEJICHUE MTPAKTUYECKON PabOThI: CBOMCTBA paCTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérurle 3amaumn.

Beluucnenuss mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WM MPOJIYKTA PEAKIIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOIHBIX BEIIECTB WU MPOYKTOB PEAKIIUN).

A3oTcoaepxaliye OpraHuu4eCcKUe COSUHEHUS.

AMMHOKHCIIOTBHI KaKk aM(OTEepHbIE OpraHUYeCKUe coenuHeHus. Puznueckue
U XMMHYECKHUE CBOICTBA aMUHOKHCIIOT (Ha mpumepe TIMinHA). buonmoruueckoe
3HaYeHUE aMUHOKUCHOT. [lenTupl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJIsIpHbIE coenuHenus. [lepBuuHas,
BTOpUYHAS M TPETUYHAS CTPYKTypa OelIKoB. XHMMHYECKHE CBONCTBA OEIKOB:
TUAPOIIN3, IEHATYpalMsl, KAUECTBEHHBIE PEaKlliy Ha OEJKH.

OKCHEepUMEHTAIbHBIE METOAbl M3Yy4€HHsS BEUIECTB M WX IMPEBPALLCHUIA:
HaAOJII0/IEHUE U ONMKMCAHUE IEMOHCTPAILIMOHHBIX OMBITOB: J€HATYpalus OENKOB ImpU
HarpeBaHUU, IBETHBIC PEAKI[UU OEJIKOB.

BbicokomoJieKy IsIpHbIe COeIUHECHUSA

OCHOBHbBIC TIOHSITUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTEIICHb MOJUMEPHU3ALNU, CPEAHSS MOJEKYISIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH —
MOJIMMEPHU3ALINS Y TTOJIMKOHACHCAIIUS.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsSI BEIIECTB M HX MPEBPALLICHUN:
O3HaKOMJICHHE C 00pa3liaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcCC,

Kay4yKOB.
MexnpeaMeTHble CBA3U.



Peanu3anus MeXIpeaMETHBIX CBA3EH NMPU U3YYEHUH OPraHUYECKOM XMMHUU B
10 knacce OCYIIECTBISIETCS 4YEpEe3 HUCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TMOHATHUM, TaK W TOHSATUH, SBJSIOMIUXCS CUCTEMHBIMHU JJISI OTIIEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01me ecTeCTBEHHO-HAYyYHBIC TTOHATHS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHUsl, aHAIM3, CHUHTE3, KiacCUudUKalus, NEePUOIUUYHOCTb, HAOIIOACHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIETUPOBAHUE.

@dusuka: MaTepusi, JHEpPrus, macca, aToM, DIJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJl0, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BEIMUYUHBI U SAMHUIIBI UX H3MEPEHHUSI.

buonorust: kierka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
dboToCUHTE3, OMOJIOTMYECKU aKTHUBHBIE BellecTBa (O€IKU, YIJIEBOJIbI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJE3HbIE UCKOMAeMBbIE, TOILIUBO,
pECYPCBIL.

TexHonorusi: mnuILEBbIE MPOAYKTHI, OCHOBBI PAIlMOHATHLHOTO MUTAHUS,
MOIOIINE CPEACTBA, JICKAPCTBEHHBIE U KOCMETHYECKUE TIpernapaThl, MaTepuaibl U3
HCKYCCTBEHHBIX M CHHTETUUECKUX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTrnyeckue 0OCHOBbI XUMMH

XUMUYECKUN JJIEMEHT. ATOM. SIpo aroma, H30TONBL. JJIEKTPOHHAs
000J10uKa. DHEpPreTuueckrue ypoBHH, MOJYPOBHU. ATOMHBIE OopOuTanu, s-, p-, d-
sneMeHTbl. OCOOEHHOCTH paclpeeneHusl 3JEKTPOHOB MO OpOUTaIsiM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAS KOH(UTypalvsi aTOMOB.

[lepuonnueckuii 3akoH U [lepuonndeckas cucreMa XMMHAYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBA3b MEPUOUUECKOTO 3aKkoHA U [leprogudeckoi CUCTEMBI
xuMu4deckux asnemeHToB [[. 1. MenneneeBa ¢ COBPEMEHHON TEOpUEHW CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHUS CBOMCTB XWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM HPOCTBIX W CIOKHBIX BELIECTB IO TpynnaM H MEpHOAaM.
3Ha4YeHHE NEPUOJTUYECKOI0 3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHne BemecTBa. XUMHYECKass CBSI3b. BHAbI XUMHYECKOW CBSI3U
(KOBaJICHTHAsI HEMOJSIpHAs WU TOJISIpHAs, MOHHAs, MeTajuiyeckas). MexaHu3Mbl
0o0pa3oBaHUs KOBAJIEHTHOM XHMHYECKOM CBS3M (OOMEHHBIM U JOHOPHO-
akienTopHbii). BogopoaHast cBsi3b. BaleHTHOCTh. JIEKTPOOTPULIATEILHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U aHUOHBI.



BemectBa MOJIEKYJISIDHOTO M HEMOJIEKYJSIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKHU.

[lonsiTue o0 AucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10JIs1 BEILIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COETMHEHUM. Homenknarypa
HEOPraHWUYECKUX BellecTB. ['eHeTudeckas CBS3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIINX K PA3JIUYHBIM KJIACCaAM.

Xumuueckass  peakiusa.  Knaccudukamuss ~ XMMHYECKUX — peakluil B
HEOPraHUYECKOM M OpPraHMYeCcKOM XUMHUH. 3aKOH COXPAHEHHUS MAacChl BEILIECTB,
3aKOH COXpPAHEHHUS U MIPEBPAIICHUS SHEPTUU NPU XUMUUECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iMuHbIX (akTopoB. OOpaTumbie
peakuuu. Xumuuyeckoe paBHoBecue. DakTopbl, BIMAIOIIME HAa COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTudeckas guccornuanus. CuiabHbIe U cliadblie 31eKTposuThl. Cpena
BOJHBIX PACTBOPOB BEILLECTB: KUCIAsl, HEUTPAJIbHAS, IIEIOYHAS.

OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsSI BEIIECTB M HX MPEBPALLICHUMN:
nemoHctpanus Tabmun «lleproguueckas cucremMa XUMMUYECKUX diaemMeHntoB [l. 1.
MenaeneeBay, U3ydyeHUE MOAENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3iiokKEHUE MEPOKCUAA
BOAOPOJA B MIPUCYTCTBUM KaTalIM3aTOpa, ONPEAECIECHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOUIBIO YHHUBEPCAJILHOIO WHIMKATOpA, pEakUMH HOHHOTO OOMEHa),
POBEJICHUE MPAKTHUECKON paboThl «BiustHue pasnudHbIX (PaKTOpPOB HA CKOPOCTH
XUMUYECKOU PEAKIIANY.

PacuérHble 3agaum.

Pacy€rel 10 ypaBHEHMSAM XUMHUYECKMX pEAaKUUH, B TOM  YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PAaCUEThl C MCHOJIb30BAHUEM IIOHATHS «MACCOBAas
JIOJIS BEIIECTBAY.

Heopranuveckass xumus

Hemeramnel. Ilonmoxxenme HemerannoB B llepmogmueckon  cucreme
xumudeckux snaemeHToB JI. M. MenpaeneeBa U 0COOCHHOCTH CTPOCHHSI aTOMOB.
dusnyueckre CBOMCTBA HEMETAUIOB. AJIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCJI0po/a, cephl, pocdopa u yrieposa).

XUMHUYECKUE CBOMCTBAa BAaKHEHITMX HEMETAUIOB (TaJIOTEHOB, CEpPbI, a30Ta,
dbochopa, yriepomsa W KpPEeMHHs)) W MX  COCIMHEHUH  (OKCHUJIOB,
KHCIIOPOACOAEP/KAIUX KUCIOT, BOJOPOIHBIX COEAMHEHUN ).

[IpruMeHeHne BaXKHENIIINX HEMETAIUIOB U UX COCIMHEHUM.



Meramnsl. [lonoxenune meramwioB B llepuoanueckoil cucreMe XMMHUYECKUX
sanementoB . . MenaeneeBa. OCOOEHHOCTH CTPOEHHS SJIEKTPOHHBIX 000JI0YEK
aToMoB MeTasuioB. O6mue ¢usndeckue cBoiicTBa meTamwioB. CIUlaBbl METALIOB.
DJIEKTPOXUMHYECKHAN AT HAPSKEHUN METaJUIOB.

XUMHYECKUE CBOMCTBA BaKHEUIIIMX METAUIOB (HATpWM, KaJlui, KaablLIHi,
MarHui, alFOMUHUMN, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHCHHUIA.

OO6mue cnocoObl MonydeHus: MeTauioB. IIpuMeHeHre MeTanmnoB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIBHBIE METOJIbl M3Y4YEHHS BEIIECTB W WX MPEBpallCHUN:
U3Y4YCHHE KOJUIEKIUH «MeTaibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTAJILHBIX 3a/1ad, HAOJIOJACHUE W OMUCAHUE JACMOHCTPAILIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJECUCTBUE THAPOKCHAA ATFOMUHUS C PAaCTBOPAMHU
KHUCJIOT U LIEI0YEeH, KAYECTBEHHbIEC PEAKIIMU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaumn.

Pacuérer mMaccel BemecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OAHOrO M3 YYaCTBYIOIIUX B PEAKIMHU BEIIECTB,
pacuétbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIH OTHO
W3 BEILIECTB UMEET MPUMECH.

XuUMHUS ¥ KU3Hb

Ponp xuMuu B 00OECNEUEHUM DKOJOTHYECKOM, IHEPreTUYECKOM U THUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL [lOHSATHE O HAyYHBIX METOAAX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpeacraBienuss 00 OOMIMX HAYYHBIX MPUHIUIIAX  TPOMBIILIECHHOTO
MOJIyYEHUS BaXKHEUIIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MAaTEpPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIMOHHBIE MaTepualibl, Kpackh, CTEKIO, KepaMUKa,
MaTtepuaybl ISl 3JIEKTPOHUKH, HAHOMAaTEpHUaJibl, OPraHUYECKUE U MHUHEpaIbHbIC
yI00peHus.

XUMHS U 300pOBbE YEJIOBEKA: MPAaBUJIA MCIIOJIb30BaHUS JIEKAPCTBEHHBIX
pernapaToB, MpaBuiia O€30MacHOr0 UCIOJb30BAHUS MPENapaToB OBITOBOW XUMHH
B IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzaniusgs  MeXNpeAMETHBIX  CBSI3€M MpuU  U3Yy4eHUH  oOmied
HEOpPraHn4YecKorM XxuMmuu B 11 Kracce OCyIIEeCTBISETCS 4epe3 MCIOIb30BAaHUE KaK
OOIIUX EeCTECTBEHHO-HAYYHBIX TMOHATUM, TaK MW TOHATUN, SBISIOUUXCS
CHUCTEMHBIMHU ISl OTAECIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmuMe ecTeCTBEHHO-HAY4YHbIC TOHSTHS: HAyYHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHaluu3, CHUHTE3, KiIaccudukaus, TEePUOJUIHOCTh, HAOIIOACHHE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPECHUE, SBJICHUE.



dusuka: MaTepusi, SHEPIusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paJIMOaKTUBHOCTh, MOJICKYJIa, SHEPreTUUECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, (DU3MUYECKUE BEJIMUYUHBI U €IUHUIIBI UX
WU3MEPEHUsI, CKOPOCTb.

buonorusi: knerka, opraHu3M, JKOcHCTeMa, Ouochepa, Makpo- u
MUKPO3JIEMEHTBI, BUTAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpalibl, TOPHBIC TTOPObI, MOJIE3HBIE UCKOMAeMbIe, TOILIUBO,
pPECYPCBIL.

TexHomorus: XuMU4Yeckasi MPOMBIIUICHHOCTh, METALTYPrusi, MPOU3BOJICTBO
CTPOUTEINIbHBIX MATEpUANIOB, CEIbCKOXO3SIMICTBEHHOE MPOU3BOJCTBO, IHUILEBAs
MPOMBIIIJIEHHOCTh,  (papMalleBTUYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MPENnaparoB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHaioB,
3JIEKTPOHHAS! MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[UTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMKA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycraHaBnmuBaer TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHUS
0o0yJaromuUMHUCsA TIPporpaMM CpEIHEro oO0Iero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHBIM W TpeaMeTHbIM). HaydHOo-MeToanmdeckoil OCHOBOM st
pa3paboTKH TJIAHUPYEMBIX pPE3yJIbTATOB OCBOCHHS MPOrpamMM CpPEIHEro OOIIEero
00pa30BaHUs SABJISECTCS CUCTEMHO-/IEATETbHOCTHBIN TTOIXOI.

B cooTBeTCTBUM C CHCTEMHO-IESITEIHPHOCTHBIM IOIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHErO
oO1rero o0pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABJISIONIUE:

OCO3HAHHME OOYYAIOIMMHUCS POCCUICKON TpaxAaHCKONM HACHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH U CaMOOIIPEIEIIEHUIO;

HaJIM4KMe MOTUBALIUU K O0yUYEHUIO;

LIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHI JINYHOCTU HA OCHOBE
KITIOUEBBIX IEHHOCTEN M UCTOPUYECKUX TPATUIIUK 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOEH
NEATEIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIMMU IIEJIOCTHOMN
CUCTEME XUMHYECKOT0 00pa30oBaHus;

HaJIM4Ke MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTAaBUTH
€U U CTPOUTD KM3HECHHBIC IJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUSI TpeaMeTa «XUMHS» JIOCTUTaloTCsA B
€ANHCTBE Y4eOHOM M BOCHUTATEIBHOM JEATENIBHOCTU B COOTBETCTBUU C
T'YMAaHUCTUYECKUMU, COLUUOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMU
U HJeaaMU POCCUICKOTrO TpakJIaHCKOro oOIlecTBa, MPUHATHIMU B OOIIECTBE
HOpMAaMU U  TpaBWIaMU  TOBEACHHS, CHOCOOCTBYIOUIMMHU  IpoLeccam
CaMOIO3HAHMS, CaMOPA3BUTHUSI U HPABCTBEHHOIO CTAHOBJICHHUS JIMYHOCTHU
00 yJaromuxcs.

JIuyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMera «XUMHUS»  OTPAKAIOT
c(OpMHUPOBAHHOCTh OMbITA MO3HABATEIBLHOM M TMPAKTUYECKON NESITEIbHOCTH
oOy4Jaromuxcs Mo peaar3aluy MPUHATHIX B OOIIECTBE HEHHOCTEN, B TOM YHUCIIE B
YacCTH:

1) rpaaaHCKOr0 BOCTIMTAHNS:

OCO3HAHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U TIPABOMOPSAJIKY;

MPEACTaBICHUSI O COIMAIbHBIX HOpPMax MW MpaBUIaX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHUBE;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TPH CO3JIaHUHU
y4eOHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M TMO3HABATEIbHBIX 3aJ1ay, BHIIOJIHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHMMaTh W NPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMeHTBI JPYTUX MPH aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIILHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMSA:

[IEHHOCTHOT'O OTHOIIEHHUS K HCTOPUYECKOMY U HAYYHOMY HaCJICAUIO
OTE€YECTBEHHOM XUMUH;

YBOXEHUSI K TIPOILIECCY TBOpPYECTBA B 0OJIACTH TEOPUU M MPAKTUYECKOTO
NPUMEHEHUS! XUMUHU, OCO3HAHUSI TOTO, YTO JIOCTUIXKEHHS HAYKU €CTh pe3yJbTar
JUIMTEIbHBIX ~ HAOMIONCHUHN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSIHHOTO TPpy/Aa YUEHBIX U IPAKTUKOB;

MHTEpeCa U TI03HABATENIbHBIX MOTHBOB B TIOJYYEHUU M MOCIEAYIOUIEM
aHajau3e MH(OpMaIMKU O MEPEOBBIX JOCTHKCHUSX COBPEMEHHON OTE€YECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMSI:

HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOrO TTOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3AHHBIC C XMMUUYECKUMU SIBJICHUSMH,
U MPUHUMAaTh OCO3HAHHbBIE PEUICHUS, OPUECHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHHMBAaTh CBOE IMOBEICHUE M IMOCTYNKH CBOMX TOBApUILEH C
MO3UILIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUM ITUX
MOCTYIIKOB;

4) popMupoBaHus KYyJIbTYPbI 310POBbS:

MOHUMAaHUsl I[IEHHOCTeW 3J0poBOro M 0Oe30macHOro oOpa3a JKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIIO/ICHUST TIpaBUJI OE€30I1acHOr0 OOpalleHuss C BEIIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYAOBOU JEATEIBHOCTH;

MMOHUMAHMUSI [IEHHOCTH TIPaBWJI MHIUBUIYAJIBHOTO H  KOJUJIEKTUBHOTO
0€30MMacHOT0 MOBEJICHUS B CUTYAITUSIX, YIPOKAIOITNX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHUS TOCIEJICTBUM M HEMPHUATUS BPEAHBIX MPUBBIYEK (YIMOTPEOJICHHUS
QJIKOTOJIs1, HAPKOTHUKOB, KYPEHU);

S) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATEIbCKOM
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  APYrUX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE€ B PEIIEHUM NPAKTUUYECKUX 3a7ad
COLIMAIbHOM HAIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YUEHHUIO Mpodeccuil pa3iuyHoro poaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYLY, JIOJSM TPpyAa U pe3ysibTaTaM TPYJIOBOU JIEATEIIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAMBUAYAJIBbHOH TpPAaeKTOpUU
oOpaszoBaHus, Oyaymed mpopeccur W peaau3alid COOCTBEHHBIX >KM3HCHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
notpedHocTel 001IEeCTBa;

6) 3K010ru4ecKOro BOCIUTAHHUSA:

HKOJIOTMYECKHU 11eJIeCOO0Pa3HOro OTHOIIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUs TJIOOAILHOTO XapakTepa HKOJIOTHYECKUX MpoOJieM, BIMSHUS
SKOHOMMYECKHX MTPOLIECCOB HA COCTOSIHUE NTPUPOTHON U COLUATILHOW CPELbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJNBb30BAHUSA JOCTHXKEHUH XUMUU IS
pEeUIeHUs BOIIPOCOB PAllMOHAIBHOIO PUPOAOIIOIb30BaHNU;

AKTUBHOIO HENPUATHS  JIEMCTBHUM, NPHUHOCAIIMX BpEA  OKpY)KaoIIEH
IPUPOIHON Cpesie, YMEHHUsl MPOTHO3UPOBATH HEOIArONPUSITHBIE SKOJIOTMYECKUE
MOCJIE/ICTBUS PEAITPUHUMAEMBIX IEUCTBUH U MPEAOTBPAILATH UX;

HaJIM4usl PA3BUTOIO SKOJOTMYECKOTO MBIIUICHHS, YKOJIOTHYECKOU KYJIBTYPHI,
OIlbITa NEeATENbHOCTH DKOJIOTUYECKOU HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COLIMAJIbHOMN
IpPaKTUKE, CHOCOOHOCTM UM YMEHHUS aKTHBHO TPOTUBOCTOSTH UACOJIOTUU
xemo(poouwu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAKTUKU;

MOHUMAaHUS CHeNU(PUKH XMMHA KakK HayKd, OCO3HaHHS €€ poJid B
(opMUPOBaHUU PALMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
IPEJICTAaBIICHUsI 00 OKPY)KaOIleM MHUpE Kak O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M pEHICHHH MpoOJieM COXpaHEHHs
IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOH 3HAYUMOCTH XHUMHH JJII  COBPEMEHHOMU
UMBWIN3ALMA: B €€ T'yMaHUCTUYECKOW HAINpPaBICHHOCTH W BAXKHOW pOJU B
CO3/IaHMM HOBOM 0a3bl MaTepUATbHOU KYJIbTYPhI, PEIICHUH TI00aIbHBIX MPoOiieM
YCTOMYMBOTO PAa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON O€30IaCHOCTH, B Pa3BUTUM MEIWULUHBL, OOECIEUEHHU YCIIOBHM
YCHEIIHOTO TpyJda H SKOJOTMYECKM KOM(POPTHOM JKHU3HU KAXKIOro UJieHa
00111eCTBa;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTH: IIOHMMAaHUs CYLIIHOCTH METOJOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJb30BaTh



MOJTy9aeMble 3HAHUS JIJIS aHAJIM3a W OOBSICHEHUS SIBJICHUI OKPYIKAIOIIEro MUpa H
MIPOUCXOAIINX B HEM U3MCHEHHH, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKITFOUCHUS Ha
OCHOBE HayyHbIX (JaKTOB M HUMEIOIIMXCA JaHHBIX C IEJbI0 TOJy4eHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJB30BaTh XUMHUYECKHUE 3HAHUS JUIS
penIeHus mpooJieM B peaTbHBIX JKH3HEHHBIX CUTYAITUX;

MHTEpeca K TIO3HAHUIO U UCCIIEI0BATENIHCKOM NeATeIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTH K  HENPEepPhIBHOMY  OOpa30OBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHWIO HOBBIX 3HAHWUH 110 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX chepax mpodeccrHoHaIbHOM

NEeSATENbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDBI

MetanpeaMeTHble pe3yNbTaThl OCBOCHUS y4e€OHOro mpeamera «XuMUs» Ha
YPOBHE CpEIHEro 00IIero o0pa3oBaHusl BKIIOYAIOT:

3HaYUMBble i1 (OPMHUPOBAHUS ~ MHUPOBO33PEHHS  OOYYAIOIIUXCS
MEXIUCIUTITMHAPHBIE (MEXIPEAMETHbIE) OOUICHAYYHbIE TOHSATHS, OTPaKaOIIUe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEUU(PHUKY METOJOB IO3HAHUS,
WCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, YHEPIHUs, SIBICHUE,
npoliecc, cucTemMa, HaydHbld (DaKkT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, Ucciel0BaHue, HAOII0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JpYyrue);

YHUBEpCalbHbIE yuyeOHbIE AEHCTBHUS (TIO3HABAaTEIbHbIC, KOMMYHUKATHBHBIC,

pErynsiTUBHEBIE), o0ecreynBaronue dbopmupoBaHue G yHKIIMOHATHHOU
I'PaMOTHOCTH U COITUAIBHON KOMITETCHIIMH 00 y4JaroIIuXCs;
CIIOCOOHOCTH 00 yJarommxcs UCITIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE YYCOHBIC
JIEVCTBUSA B IIO3HABATEIBHOW U COLIMATILHOM MTPAKTUKE.

MeranpeagMeTHble Ppe3yabTaThl OTPAKAKOT OBJIAAECHHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TMO3HABAaTEJIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTHBHBIMU
JICUCTBUSIMU.

OBJaanenune YHUBEPCAJIbHBIMHA y4eOHbIMU NMOo3HABaTeJbHbIMH
JAEeUCTBUSIMU:

1) 6a30BbIE JTOrNYeCKHE AeiCTBUSA:

CaMOCTOSITEIbHO  ()OPMYJIMPOBAaTh M aKTyaJu3WpoBaTh  MpoOJeMy,
BCECTOPOHHE €€ paccMaTpuBarh;

ONpeAeNsITh 1N JEATCIBHOCTH, 3aJaBas TapaMeTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITEILHOCTH C ITOCTABJICHHBIMU LIEIISIMU;

WCIOJIb30BATh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKU TMOHATHUN M yCTaHABJIMBATh WX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHHS OTNIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAaHHMS M KPUTEPUU I KjIacCH(HUKAIMKU BEIIESCTB H
XUMHUYECKUX PEAKIINN;

yCTaHABJIMBaTh MPUUYMHHO-CJIEJACTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIYKTUBHBIC, JEIYKTHUBHBIE, IO
AQHAJIOTWH), BBISIBISATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpHUBAEMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSTH B IIPOLIECCE MO3HAHUS, UCIOJIIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA30OBBIBATH MOJICTbHBIE TPEJCTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (QopMysia, ypaBHEHHE XUMHUYECKOU
peaknuu — TPU PEUICHUW YYCOHBIX IMO3HABATEIBHBIX W TMPAKTUYECKHX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJICIIbHBIC TIPEACTABICHUSI JIs BBIABICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aEeMbIX BEIIECTB U XUMUUYECKUX PEaAKIUH.

2) 0a3oBbIe HCCIeA0BATENbCKHE TeHCTBUSI:

BJIaJICTh OCHOBAaMHM METOJIOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHUYECKHUX
peaKiu;

dhopMyIIMpOBaTh MENIN U 33J1a41 UCCIIE0BAaHUS, UCIIOJIb30BaTh MTOCTABJICHHBIC
U CaMOCTOSITEIbHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHMS W OCHOBBI JJI1 (POPMHUPOBAHHUS THUIOTE3BI MO MPOBEPKE MPABHIHBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUH;

BJIQJICTh HAaBBIKAMHU CAMOCTOSATEJILHOTO TUIAHUPOBAHUS U TMPOBEICHUS
YYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOATh 32 XOI0M
mpoiiecca, CaMOCTOSITEIBLHO IPOTHO3UPOBATH €ro pe3yibTar, (OopMyIHpOBaThH
0000111eHUS ¥ BBIBOJIbI OTHOCUTEIILHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIAEAOBATEILCKOM M MPOCKTHOU
NEATENIbHOCTH, TMPOSIBISATh CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITETLHOMY
MOMCKY METOJIOB pEIICHUs] MPAKTHUYECKUX 3a7a4, MNPUMEHECHUIO Pa3IudHbIX
METOJIOB ITO3HAHMS.

3) pabora ¢ undopmanmei:

OPUEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHMKAX HHGOpMAIMK (HAy4YHO-
MONYyJIIpHAsl JIUTepaTypa XUMHUUYECKOTO COJIepKaHUs, CIpPaBOYHBIE IMOCOOUS,
pecypcbl MHTEpHETA), aHAIM3UpOBaTh WH(GOPMAIUIO PA3TMYHBIX BUAOB U (opM
MpeACTaBJICHUSI, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD "
HETPOTHBOPEUUBOCTD;



bopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3INYHBIC METOABI TIPH TOUCKE U
orbope uHbOpMaAllMU, HEOOXOAUMOW ISl  BBIMOJHEHUS] y4e€OHBIX 3ajad
OIPEIEIEHHOrO TUIIA;

npuoOpeTaTh OIBIT HCMOIL30BaHUs HH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IMUHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaThb  ONTHUMAIbHYIO  (OpMYy  MpencTaBlICHUS
uH(popMaluu (CXeMbl, rpaQuKy, TUarpaMMbl, TAOJIULBI, PUCYHKH U APYTHUE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KAadyeCTBE CpPEIACTBA Mpu pabore ¢
XUMUYECKON uH(pOpMalMe: NpUMEHSATh MEXIpeaMeTHole ((pusuyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, aOOpeBUATYpPhI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHME CpEICTBA
HaTrJIsITHOCTH.

OgyajieHne YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU J1€HCTBUSIMH:

3aJ1aBaTh BOIIPOCHI MO CYILECTBY OOCYKIAEMOI TeMbl B XOJE IHUANOra W/WiH
IUCKYCCHHU,  BBICKa3biBaTh  HUAECH, (QOPMYIHpPOBaTH CBOM  MPEIJIOKCHUS
OTHOCHUTEJILHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

BBICTYIIaTh C MPE3CHTALMEeH Pe3yJbTaTOB IO3HABATEIHLHOM E€ATEIHLHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHUKAMU P BBINOJIHEHUT
XMUMHUYECKOTO dKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEOBAHUIO CBOWCTB
M3Yy4aeMbIX BEUIECTB, pealn3aliy y4eOHOro mpoeKkTa U (OpMyJIUpPOBATH BBIBOJIBI
o pe3yJibTaTaM NPOBEIEHHBIX HCCIIENOBAaHUN MYTEM COTJIACOBaHUS TO3HIUI B
X0J1e 00CYXKJIeHUsI 1 0OMEHa MHEHUSIMHU.

OBj1ajieHNie YHUBEPCATbHBIMHU PEryJIATUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh W OCYHIECTBIIATH CBOKO IO3HABATEJIbHYIO
NEeSTENbHOCTh, ONpeAessss e Ledad U 3alayd, KOHTPOJIUPOBaTb M IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh TMpeJJiaraéMblii  alTOPUTM JIEUCTBUM TIpH
BBITIOJIHCHUU YYEOHBIX M HCCIEAOBAaTENbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ PeKTUBHBIN C€MOCO0 HX pelieHHs ¢ Y4ETOM TIONYyYEHHS HOBBIX 3HAHUK O
BEIIECTBAX U XUMUUYECKHUX PEAKITUAX;

OCYIIECTBJIATh CAMOKOHTPOJb CBOEH AEATEIHbHOCTH Ha OCHOBE CaMOaHaIn3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KJTIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  NIPEJACTABJICHUNA O XHMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUU SIBIICHUH



npupoaAbl, B (POPMUPOBAHWM MBINUICHHS W KYJbTYpbl  JUYHOCTH, €€
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a7a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XUMHMYECKMX  3HAHHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIOJIAralolue TMOHATUS (XMMHUYECKUUA DJIEMEHT, aToM, OJJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, XUMHYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTass M COKpaliéHHasi), MOJb, MOJISIpHas
Macca, MOJSIpHBIA O0BEM, YIIepOAHBIA CKelleT, (YHKUMOHAJIbHAS Tpymmna,
paaukall, u30Mepus, U30MEPbI, TOMOJOTHUYECKUN PsJl, TOMOJIOTH, YIIJIEBOJIOPOIbI,
KHUCIIOPO/ U Aa30TCOAEPXKAILME COECIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHMUS
oprannyeckux BemiecTB A. M. ByrnepoBa, 3aKOH COXpaHEHHSI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKAN SA3bIK XUMHUH; MHUPOBO33PECHUECKHUE 3HAHUS,
JeXallie B OCHOBE IMOHUMAaHUS TMPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX
SABJICHUM, (AKTOJIOTUYECKHE CBEJEHUSI O CBOMICTBaxX, COCTaBe, MOJYyYEHUU U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHMYEeCKUX BEIIECTB B OBITY H
MPaAKTUYECKOMN JeATETLHOCTH YEIOBEKA;

chOpMUPOBAHHOCTh YMEHHUW BBISABISTH XapaKTEepHbIE MPU3HAKU TOHSTHM,
yCTaHAaBJIMBaTh WX B3aMMOCBSI3b, UCIOIb30BATh COOTBETCTBYIOIIUE MOHSTHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILECHUI OPraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIs
COCTABJICHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaAIIEHHOI)
dbopMyn OpraHMYEeCKHMX BEIIECTB M yPAaBHCHMM XWMHUYECKHX PEaKIIHil,
W3rOTaBJIMBATh MOJIEIM MOJIEKYJ OPraHMYE€CKUX BEIIECTB JIJISi WILTIOCTPALIMU HUX
XUMUYECKOT0O U MTPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUHN YCTAHABJIMBATH MPUHAIC)KHOCTh H3YUEHHBIX
OpraHMYECKUX BELIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (YrJaeBOAOPOMABI, KHCIOPOJI U a30TCOACpKAIIHEC
COCIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUs), JaBaTh HUM Ha3BaHUS 10
cucreMarnuecko HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIILHBIC
HA3BaHMS OTNEIbHBIX OPraHUYECKHX BEIIEeCTB (PTHUJICH, MPOIMMJIEH, alleTUJICH,
ATUJICHIJIMKONb, TIHIEpUH, (eHol, (hopMallbIerua, aleraibJerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAsI KUCIIOTA, CTE€APUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, HeJUI0103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPENENATh BHUIbI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCTMHEHUSX (OJIMHAPHBIE U KPATHBIE);



chOpMUPOBAHHOCTh YMEHHS TPUMEHATH TOJOXKEHUS TEOPUHU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa miist 00bsSCHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEUIECTB;

c()OPMUPOBAHHOCTh ~ YMEHUW  XapaKTEpU30BaTh  COCTaB,  CTPOCHHUE,
dusznueckre M XUMHUYECKHE CBOMCTBA TUIMUYHBIX MPEACTABUTENICH pa3IMUHbBIX
KJIACCOB OPraHMYEeCKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOINWJIEH, AlleTHJIEH,
Oyranuen-1,3, merunOyraauen-1,3, O€H30J, METAHOJ, 3TAHOJ, STUJICHIJIUKOJb,
TIIMLEepUH, (EHOJ, aleTalbJIeru, MypaBbHUHAs M YKCYCHasi KHUCIOTHI, TJIOKO3a,
Kpaxmall, LIeJIJII0103a, aMUHOYKCYCHAsl KUCIIO0Ta), WIUTFOCTPUPOBATH T€HETHUECKYIO
CBSA3b MEXJYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUU C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIIEBOJOPOJAHOIO
Ceipbsi  (HE(Th, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI WX MEepepadboOTKH U
PAKTUYECKOE MPUMEHEHHE NMPOTYKTOB MEePePadOTKY;

chOpMUPOBAHHOCTh YMEHUW TIPOBOJWUTH BBIYUCICHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEILECTBA WM MPOAYKTA
peakuUu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEIECTB WM MPOAYKTOB PEAKLIUHN);

chOpMUPOBAHHOCTh YMEHUM BIAJAETh CHUCTEMON 3HAHUHW OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAaHUs, UCTIOIb3yEMbIX B XUMUU MPU U3YYEHUU BEIIECTB U
XUMUYECKUX ABJICHUN (HaOI0/IeHre, U3MEpPEeHHE, IKCIIEPUMEHT, MOJISIIUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XWMHWYECKHE 3HAHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX KHU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BeIIECTBAMU U HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyfod U JabOpaTopHBIM OOOpPYAOBAaHHMEM, a TaKXkKe IMpaBWia OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOPMUPOBAHHOCTh YMEHHM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKHUM
AKCIIEpPUMEHT (IIPEeBpAIEHUSI OPraHUYECKUX BEIIECTB IIPU HArPEBaHUHU, MTOTYyUCHHE
STUJIEHA M M3YYEHHE €ro CBOWCTB, KAuyEeCTBEHHBIE pEAKIMU OPraHUYECKUX
BEIIECTB, JIEHATypalus OETKOB MpPH HArpeBaHUU, I[BETHBIC pEaklMu OEJIKOB) B
COOTBETCTBUM C TMpaBUJIAMU TEXHUKM O€30MacHOCTH TMpu OOpalieHuu C
BEUIECTBAMU U J1aOOpAaTOPHBIM OOOPYIOBAHHUEM, TMPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIIepUMeHTa B (opMe 3alliuCh YpaBHEHUU COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUpPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YIHTATOB;

chOpMUPOBAHHOCTh YMEHHM KPUTUYECKHA AaAHAIU3UPOBATH XUMHUUYECKYIO
uH(MOpMAIINIO, TOJIy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpPEeJCTBA MacCOBOM
uHpopmanyu, IHTepHET U 1pyrux);



chOpMHUPOBAHHOCTh ~ YMEHHHA  COOJIO/aTh  TpaBWJIa  AKOJOTHYECKU
LeJIecO00pa3HOro IMOBEAEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B ILEIAX
COXPAaHEHMUsSI CBOETO 3/I0POBbSl M OKPYXKAIOLIEH MPUPOJHOM Cpeabl, OCO3HABATH
OMacHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MbI OMPECIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAasi cMbIich mokazarens [IJIK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI M TPEIOTBPAIICHUS WX BPEIHOTO BO3ACHCTBHS Ha OpraHU3M
YEJ0BEKa,

JUIsT OOYYaroIIMXCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX IO3HAHUS BEILECTB U
XUMHUYECKUX SBJICHU;

JUISL CHenbIX M CHa0O0BUIAIIMX OOYyYarolIUMXCs: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy obo3HaueHui JI. bpaiinsa nis 3anmucu XMMHAYECKUX

bopmyi.
11 KJIACC

[IpenmeTHBIC pE3yNbTaThl OCBOCHUS Kypca «OOmas W HeopraHudeckas
XUMUSD» OTPAXKAIOT:

chOpMUPOBAHHOCTh  MPEJCTABICHUM: O XHMHUYECKOW  COCTaBIISIONIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPa, pPOJM XHMUHA B TIO3HAHWUU SIBJICHUU
opuposbl, B (OPMUPOBAHMM MBIIUIEHUS U  KYJAbTYphl  JIUYHOCTH, €€
(G YHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M MPUPOHOM
cpexne;

BJIQJICHUE  CHUCTEMOW  XMMMYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIArarolne MOHATUA (XUMHUYECKHI 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWTAIIM aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULIATEIILHOCTh, CTEIIEHb OKHUCIICHUS, XUMUYECKas CBSA3b
(KOBaJIEHTHAsI, MOHHAS, METAITMYECKAs!, BOJOPOHAS ), KPUCTAIUIMUECKAsl PEIIETKa,
TUANBl ~XUMHYECKUX  pEaKUUW, pacTBOp, DJIEKTPOJUTHI,  HEIJIEKTPOJIUTHI,
3JIEKTPOJIATUYECKAST JUCCOLUALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiuu, XUMUYECKOE DPABHOBECHE); TEOPHUU W 3aKOHBI (Teopus
3JIEKTPOJUTUYECKON aucconnanuu, nepuoanuecknii 3akoH . M. Menneneesa,
3aKOH COXPAHEHUsI MAaCChl BELIECTB, 3a4KOH COXPAHEHHUs U IIPEBPALLCHUS SHEPTUU
IpU XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN S3bIK XHMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JICKAIINE B OCHOBE IMOHMMAHUS MPUYUHHOCTH M
CUCTEMHOCTH XUMHUYECKHUX SIBICHUH, (haKTOJIOTMUYECKHE CBEICHHUS O CBOMCTBAX,
coCTaBe, MOJyYeHUU U 0€30MaCHOM UCMOIL30BaHUN BAXKHEUIIIMX HEOPraHUYECKUX
BEIIECTB B OBITY ¥ IPAKTUYECKOMN EATEILHOCTH YETIOBEKA;



c(OPMUPOBAHHOCTh YMEHUU BBIABIATH XapPaKTEPHBIEC MPU3HAKU TOHSITHA,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOIB30BATH COOTBETCTBYIOIIME NMOHATHSA IPU
ONMCAaHUN HEOPTAHUYECKUX BEILIECTB U UX IIPEBPALLCHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIIOJNb30BaTh XUMUYECKYIO CHUMBOJIMKY IS
cocTaBieHMs (QOpMya BEUIECTB M  ypaBHEHUH  XMMHUYECKHUX peakUui,
cuctematuieckyro HoMeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUSI OTAECIbHBIX
HEOPraHMYECKUX BEIIEeCTB (YrapHbId ras, YIJEKUCIbIA Ta3, aMMHUaK, rami€Has
U3BECTh, HETaIIEHAasl U3BECTh, TUTHEBAS COJA, MUPUT U JPYTHUE);

c(OpMUPOBAHHOCTh YMEHUH OIPEAEIATh BAJCHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBSI3M (KOBAJICHTHAs, MOHHASI, METAJNTMYECKasl, BOJOPOAHAs) B COSAMHEHUSX, THII
KPUCTAJUIMYECKON pEIIETKM KOHKPETHOI'O BEIIECTBA (aTOMHAas, MOJIEKYJsipHasi,
VMOHHAs1, METAIUIMYECKAs), XapaKTep CpeAbl B BOJAHBIX pACTBOPaX HEOPraHUYECKHUX
COCJIMHEHUM;

c(OpMUPOBAHHOCTD YMEHUU YCTaHABJINBATh IIPUHAJIE)KHOCTD
HEOPraHMYEeCKUX BEIIECTB II0 MX COCTaBy K OMNPEAENEHHOMY Kiaccy/Tpymie
COEMHEHMUH (TIPOCThIE BEILIECTBA — METAUIBl M HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIN);

c(OPMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI IEPHUOJUUECKOTO 3aKoHa /I.
N. MenpaeneeBa u J1€EMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOILYIO, O0BSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIINH;

c(OPMUPOBAHHOCTh YMEHHMM XapaKTEPU30BATh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX JJIeMeHTOB 1—4 mnepuomoB Ileprnonnueckon CUCTEMBI
xumuueckux snemeHToB JI. WM. MenneneeBa, UCHONb3ysd MNOHATUSA «s-, p-, d-
AJIEKTPOHHBIE opouTaNY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTU U3MEHEHMS CBOMCTB XMMMYECKUX JJIEMEHTOB U MX COCAUHEHUMU
110 repuojam u rpymnmnam [lepuonndeckon cucrembl XUuMU4YeCcKux dyieMeHToB 1. W.
Menpeneena;

c(OPMUPOBAHHOCTh  YMEHHIl  XapakTepu3oBaTh (OMHCHIBATh)  OOIIME
XMMHUYECKUE CBOWMCTBA HEOPraHUYECKMX  BCIIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHNWE T€HETHYECKOW CBA3M MEXAY HEOPraHWYECKUMU
BEILECTBAMU C ITIOMOLIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIUN;

C(POPMUPOBAHHOCTh YMEHMS KJIACCU(UIUPOBATH XMUMHUYECKUE DPEAKIHUH I10
pa3iIvYHbBIM IpHU3HAKaM (YHUCIIy M COCTaBy PEarupyroluX BEIIECTB, TEIIOBOMY
3¢ dekTy peakuuu, U3MEHEHHIO CTEHEHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaKuuy, y4acTUIO KaTaau3aTopa);

C(OPMUPOBAHHOCTh YMEHHUM COCTaBJIATH YpPAaBHEHUS PEAKLUMUNA pPa3TUUHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIC YPAaBHEHUS peakluii HOHHOrO OOMEHa, YUYUThIBas
YCIJIOBHS, TPU KOTOPBIX 3TH PEAKIUH UIAYT 10 KOHLA;



chOpMHUPOBAHHOCTh YMEHHH TPOBOAUTH PEAKIUH, TOATBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOLIME B BOJAHBIX PACTBOPaX HEOPraHUYECKUX
BEIIECTB;

chOpMUPOBAHHOCTh ~YMEHUW  PACKpbIBaTh  CYIIHOCTh  OKHUCIHUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEAKLNN;

c(hOpMUPOBAHHOCTh YMEHUHN OOBIACHITH 3aBUCIMOCTb CKOPOCTH XUMHUYECKOU
pEeaKIu OT PA3JIUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PaBHOBECHS
B 3aBUCHMOCTHU OT BHEIIHETO Bo3AeicTBus (nmpuniun Jle HlaTense);

c(hOPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XHUMHYECKHUE ITPOLIECCHI,
JeXKAalle B OCHOBE IMPOMBIIIJIEHHOTO MOJYYEHUSI CEPHOM KHUCIOTHI, aAMMHUAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHHN 00 OOIMIMX HAYYHBIX MPHUHIUIAX H
AKOJIOTMYECKUX MpoOIeMax XUMUYECKOTO MPOU3BOJICTBA;

chOpMUPOBAHHOCTh YMEHHH TPOBOAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
MOHSITHUSL «MaccoBas JIOJI BEIIECTBA B PacTBOpE», OOBbEMHBIX OTHOIICHHM Ta30B
IpU XMMHUYECKUX PEaKlMsIX, MacChl BEUIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAcc€ WM O0BEMY OJHOIO M3 YYACTBYIOUIMX B PEAKIUU
BEIIECTB, TEIUIOBOrO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MAaCCHhI
BEIIECTB, MPEBPAICHUS U COXPAHECHUS IHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOaTh MIPABHJIA TTOJB30BAHUS XUMHUECKOU
nocy/Iol 1 JabopaTOpHBIM OOOpYJAOBaHUEM, a TaKXKe MpaBWiia OOpaIlCHHS C
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBAaTh U BBIMOJHATH XUMHYECKUM
AKCHEPUMEHT (pa3yIoKEHUE MEPOKCHIA BOAOPOAA B MPUCYTCTBUU KaTauu3aTropa,
ONpe/IeJICHHEe Cpelbl PAcTBOPOB BEIIECTB C TOMOIIbI  YHUBEPCAIBHOIO
UHMKATOPA, BIUSHUE PA3NUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaKIuu,
peaKkMu MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIMH Ha Cyib(aT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad IO
teMam «Metaiey U «Hemeraniasy) B COOTBETCTBUM C MPaBWJIAMH TEXHUKHU
0€30MacHOCTH MPU OOPAIEHUH C BEIIECTBAMH M JTAOOPaTOPHBIM 00OpPYIOBAHHEM,
NPENICTABISATh PE3yJIbTaThl XUMUYECKOTO JKCIepuMeHTa B (opMe 3alucu
YPaBHEHHUI COOTBETCTBYIOIIUX PEAKIUA U (POPMYIUPOBATH BHIBOJLI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHI KPUTHUYECKU aHAJIM3UPOBATH XUMHUUYECKYIO
uH(MOpMAIINIO, TIOJIy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEICTBA MacCOBOM
KOMMyHUKaiuu, UHTEepHET U Ipyrux);



chOpMHUPOBAHHOCTh ~ YMEHHA  COONIOATh  TpaBWJIA  AKOJOTHYCCKH
L[EJeCO00pa3HOro IMOBEAEHUsT B OBITY U TPYAOBOW JEATEIBHOCTH B LEJSAX
COXPaHEHUsl CBOETO 370POBbsI M OKpYXKAIOUIEH NpPUPOJHON Cpelbl, OCO3HaBATh
OTaCHOCThH BO3JICHCTBHUS HA JKMBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNUMAs
cmbicn mokazarens [IJIK, moscHATh Ha mpuMepax CrHocoObl YMEHBUICHHS WU
IPEOTBPAIICHUS X BPEAHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

i1 00YYaroIMUXCsl ¢ OTPAaHMYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbSI: YMEHUE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIMHBIX METOJaxX IO3HAHHUsS BELIECTB U
XHUMHYECKHX SIBJICHUM;

JUIS CIIENBIX U CIA0OBHUIALIMX OOYYaIOLIUXCA: YMEHHE MCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anucu XUMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m (uugposbie)
NMporpaMMablI Bcero Konrtpoiasbnsbie | IlpakTHyeckue
oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
PeR P P bubmioreka [IOK
1.1 CTPOEHMSI OPTaHMYECKUX COSTUHEHUM A. 3
https://m.edsoo.ru/00adb6b6
M. bytnepoBa
Wroro no pazneny 3
Pa3nen 2. Yraesoaopoabl
2.1 IIpenensHbIE YTIE€BOAOPOIBI — aJKaHbI 2 bu6mmorexa [IOK
' ped YHICBOROPOX https://m.edsoo.n/00adb6b6
29 HenpenenbHabie yrieBogopOAbl: adKEHbI, 6 : bubmotexa [JOK
' AIKAJIMEHBI, aJIKUHBI https://m.edsoo.ru/00adb6bb
bubmioreka [IOK
2.3 A 2
POMATHICCKHE JTICBONOPOADI https://m.edsoo.ru/00adb6b6
54 [IpupoaHbIe HCTOYHUKH YIIIEBOLOPOAOB U 3 | bubmmorexa [IOK
’ UX repepadoTKa https://m.edsoo.ru/00adb6b6
Uroro no pazneny 13
Pa3nea 3. Kuciopoacoaepsxkamme OpranudecKue coeIuHeHust
3.1 Crnuptsl. ®eHon 3 bubmorexa [OK
https://m.edsoo.ru/00adb6b6
39 Anbaerunbl. KapOOHOBBIE KHCIIOTHI. 7 | bu6mmoreka [JOK

CrnoxHbie 2GupbI

https://m.edsoo.ru/00adb6b6




bu6mmoreka [JOK

33 Yresont : https://m.edsoo.n/00adbGb6
Hroro no pasaeiy 13
Pa3nen 4. A3oTcoaepskamue OpraHudecKue coeuHeHnst

4.1 AMUHBI. AMUHOKUCTOTHI. benku 3 bubmorera TIOK

https://m.edsoo.ru/00adb6b6

Hroro no pazneny 3
Pa3znen 5. BoicokoMoJieKy/IsipHbIe COeJUHEHHS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ngjﬁ;fg;ggjéoad%%
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 34




11 KVIACC

KoangecTBo yacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB H TeM
Ne n/m (uugposbie)
NporpaMmabl Bcero Konrtpoasnsie | IlpakTnueckue
oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Teoperuueckne 0CHOBBI XUMHHU
Ctpoenue atromoB. [lepuoauyeckuii 3aKoH
bu6mmoreka [JOK
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
https://m.edsoo.ru/00adb6bb
anemenToB /1. 1. MenneneeBa
12 Crtpoenue BemnectBa. MHOrooOpasue 4 bubmuotexa [IOK
’ BEIILICCTB https://m.edsoo.ru/00adb6b6
bu6 OK
1.3 XUMUYECKHE PEaAKIINU 6 1 1 ubsmorexa I
https://m.edsoo.ru/00adb6b6
Uroro no pazneny 13
Pa3nen 2. Heoprannueckasi Xumus
2.1 MeTtaisl 6 1 bubmorexa LHOK
https://m.edsoo.ru/00adb6bb
2.2 Hemeraimiel 9 1 1 bubmorexa HOK
https://m.edsoo.ru/00adb6b6
)3 CBsI3b HEOPraHMYECKUX U OPraHUYECKHUX ) bu6mmoreka [JOK
’ BEILIECTB https://m.edsoo.ru/00adb6b6
Hroro no pazneny 17
Paznena 3. XuMus ¥ KU3Hb
3.1 XUMHUS U KU3Hb 4 bubmiorexa IIOK
https://m.edsoo.ru/00adb6b6
Uroro no pazneny 4




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara
Tema ypoka undposBbie
n/n Bcero Konrtposbnbie | IIpakTuyeckue | H3y4YeHHHA
oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| [IpeameT oprann4eckon XuMuu, eé | 0 0 bu6mmorexa IIOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAYECHUE 04.09.2023 | https://m.edsoo.ru/863eafec
Teopust cTpoeHUs OPraHNYECKUX
2 coenuHenuit A. M. byTtieposa, eé 1 0 0 bubmmorexa [IOK
A - 2 DYTICposa, 11.09.2023 | https://m.edsoo.ru/863eafec
OCHOBHBI€ TIOJIOKEHUS
[IpencraBnenue o kiaccupuKauu
OpPraHMYECKUX BEIIECTB.
3 Homenknatypa (cucrematudeckas) u 1 0 0 bubmorexa [TOK
P 18.09.2023 | https://m.edsoo.ru/863eafec
TpUBHUATIBHBIC HA3BAHUS
OpPraHNUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, | 0 0 bubmuotexa [JOK
TOMOJIOTHYECKHM PSIT 25.09.2023 | https://m.edsoo.ru/863eafec
MeTaH 1 3TaH — TpoCTeNIme bubmuoreka [IOK
5 1 0 0
MPEICTAaBUTENN AJIKAHOB 02.10.2023 | https://m.edsoo.ru/863eafec
6 AJIKEHBI: COCTaB U CTPOEHUE, | 0 0 bubmuorexa [JOK
CBOMCTBA 09.10.2023 | https://m.edsoo.ru/863eafec
7 OTHUIIEH U IPONUJIEH — MPOCTEHIINe | 0 0 bu6mmorexa IIOK
MPEICTABUTENN AJIKEHOB 16.10.2023 | https://m.edsoo.ru/863eafec
[Ipaktuueckas padora Ne 1.
8 «H(iJIyLIGHI/Ie JTUJICHA U U3YYECHUE €T0 1 0 1 73.10.2003
CBOMCTB»
9 Ankanuensl. byrtanuen-1,3 u 1 0 0 bubmotexa [JOK




Metunoyragauen-1,3. [lomydenue 06.11.2023 | https://m.edsoo.ru/863eafec
CHHTETUYECKOr'0 KaydyKa U PE3UHBI
AJIKMHBI: COCTaB U OCOOCHHOCTH

10 CTPOEHUSI, TOMOJIOTUYECKUN DS, bubmmorexa [IOK
AneruineH — npocTenimnin 13.11.2023 | https://m.edsoo.ru/863eafec
MIPEJCTaBUTEINb aJIKUHOB

1 Beruucnenus no ypaBHEeHHUIO bubmmoreka LIOK
XUMHYECKON peaKIU 20.11.2023 | https://m.edsoo.ru/863eafec

12 ApeHbI: 6€H30J1 ¥ TOJTYOJI. bubmmorexa [IOK
TOKCHYHOCTh apEHOB 27.11.2023 | https://m.edsoo.ru/863eafec
I'enernueckas cBsi3b yrieBoJI0POIOB,

13 MPUHAISKAIIUX K pa3JIMYHbIM 04.12.2003
KJ1accam
IIpupoiHbIE HCTOYHUKU

14 yIIE€BO0POJIOB: IPUPOIHBIN ra3 u bubmmorexa [IOK
MOy THBIE HEPTSIHBIC Ta3bl, HEPTH U 11.12.2023 | https://m.edsoo.ru/863eafec
MIPOIYKTHI €€ epepadoTKu
[IpupoaHbIC UCTOYHUKN

15 YTJII€BOAOPOIOB: IPUPOIHBIA ra3 U bu6mmorexa IIOK
MONyTHBIE HEPTSAHBIE ra3bl, HEPTH U 18.12.2023 | https://m.edsoo.ru/863eafec
IIPOAYKTHI €€ NepepadoTKu

16 KonTtponbshas pabota mo pazaeny
«YTIJIeBOIOPOBI» 08.01.2024

17 [IpenenbHbIE OAHOATOMHBIE CIUPTHI: bu6mmoreka [JOK
METaHoJI U 3TaHoJI. BogoponHas cBs3b 15.01.2024 | https://m.edsoo.ru/863eafec

18 MHoroaToMHbI€ CIIUPTHI: bubmmorexa [IOK
STUJICHTJIMKOJIb U TJIUIEPUH 22.01.2024 | https://m.edsoo.ru/863eafec

19 DeHo: CTPOEHNE MOJIEKYJIbI, bubmmoreka [IOK




(u3nUecKre 1 XMMUYECKHE CBOMCTBA, 29.01.2024 | https://m.edsoo.ru/863eafec
MIPUMEHEHUE
20 Anpneruapl: popManbaerua u bu6mmoreka [IOK
aneranbaerua. AueToH 05.02.2024 | https://m.edsoo.ru/863eafec
OnHOOCHOBHBIE NTpE/IEIbHBIE
21 KapOOHOBBIE KMCIIOTBI: MypaBbHHAs U bubmmoreka [OK
P $ MYP 12.02.2024 | https://m.edsoo.ru/863eafec
YKCyCHast
[TpakTryeckas padota No 2.
22 Cgoii i
«CBolicTBa pacTBOpa YKCYCHOM 19.02.2024
KHCITOTBD)
CreapuHOBasi U OJICMHOBAS KUCJIOTHI,
23 KaK IPeACTaBUTEIN BBICIIHX bubmorexa OK
pel 26.02.2024 | https://m.edsoo.ru/863eafec
KapOOHOBBIX KHCIIOT
MpbLTa KaK COJIM BBICIIMX KapOOHOBBIX bubmorexa [IOK
24 .
KHCIIOT, MX MOIOIIee ACHCTBUE 04.03.2024 | https://m.edsoo.ru/863eafec
Crnoxnble 2(UPBI KaK TPOU3BOIHBIC
25 Ka 6OHOBI>I§) KII/)ICJ'IOT FI/II) OJH3 bubmorexa [OK
P AP 11.03.2024 | https://m.edsoo.ru/863eafec
CIIO’KHBIX 3(UPOB
26 Kupsl: ruapoans, npuMeHeHue, bubmmoreka LIOK
OMoJIOrnYecKas poJib KUPOB 18.03.2024 | https://m.edsoo.ru/863eafec
VTiaeBoabl: cocTaB, KiIacCH (pUKaIHS.
27 Bamﬂe;mne npe CTaBI/ITCJ'Ii' ’ bubmorexa IOK
pea ' 01.04.2024 | https://m.edsoo.ru/863eafec
TII0K03a, (PpyKTO3a, caxapos3a
)3 Kpaxmain u nemnrosinosa kak bubmmorexa [IOK
MPUPOIHBIE MTOJTUMEPDI 08.04.2024 | https:/m.edsoo.ru/863eafec
KonTponpnas pabora 1o pazaeny
29 K
«Kucnoponconepxarue 15.04.2004

OpPraHUv4CCKUC COCAUHCHU S




bu6mmoreka [JOK

30 A : 1
MUHBI: METHTAMHE 1 aHHITIH 22.04.2024 | https://m.edsoo.ru/863eafec
AMUHOKHCIIOTHI KaK aM(oTepHbIe
31 OpPraHUYEeCcKHE COE HHeg)Hﬂ Ex 1 brbmorexa [OK
P a ’ 29.04.2024 | https://m.edsoo.ru/863eafec
Oouonornyeckoe 3HaueHue. [lentuabr
1 benku kak npupogHbIe | bubmmoteka LIOK
BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS 06.05.2024 | https://m.edsoo.ru/863eafec
13 OCHOBHBI€ ITOHSATHS XUMHUHU | bubmoteka [JOK
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI 13.05.2024 | https://m.edsoo.ru/863eafec
OcHOBHBIE METO/IBI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COEMHCHUHN 1 bu6mmorexa [IOK
yIp ' 20.05.2024 | https://m.edsoo.ru/863eafec
[InacTmaccel, Kay4yKu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Jara
Tema ypoka nupposbIe
n/n Bceero KonTpoabubie | IlpakTuyeckue | H3y4eHMs
oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| XUMHUYECCKHI DJIEMEHT. ATOM. | 0 0 bubmioreka [IOK
DneKkTpoHHast KOH(UTypalus aTOMOB 04.09.2023 | https://m.edsoo.ru/863eafec
Ilepnonnueckuii 3aK0H U
[Tepuoguyeckas cucremMa XUMUYECKUX
2 snemenToB J[. 1. MenaeneeBa, ux 1 0 0 Bubmiorexa IOK
T J 11.09.2023 | https://m.edsoo.ru/863eafec
CBSI3b C COBPEMEHHOM Teopuei
CTPOEHUSI AaTOMOB
3aKOHOMEpPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX BJIEMCHTOB U UX
3 COEMHEHUH 110 rpymnnam 1 nepuogam. 1 0 0 bubmmorexa [IOK
3HaueHre MePUOIMIECKOro 3aKOHa U 18.09.2023 | https://m.edsoo.ru/863eafec
CHCTEMBbI XUMHUUYECKHUX 31eMeHToB JI.1.
MenpeneeBa B pa3BUTUU HAYKU
CrpoeHue BeniecTBa. XUMUYECKas
CBSI3b, €€ BUAbI; MEXaHU3MbI bu6mmoreka [JOK
4 N 1 0 0
00pa3oBaHMsI KOBAJICHTHOM CBSI3H. 25.09.2023 | https://m.edsoo.ru/863eafec
Bonoponnas cBsi3b
BanenTtHOCTS.
5 DJIEKTPOOTPULATEIbHOCTh. CTENEHb | 0 0 bubmotexa [JOK
OKHCJIeHHs. BeliecTBa MOJIEKyIIpHOTO 02.10.2023 | https://m.edsoo.ru/863eafec
Y HEMOJIEKYJISIPHOTO CTPOCHHS
[TonsiTHE O TUCTIEPCHBIX CHCTEMAX.
6 Uc € ¥ KOJIJIO € pacTBO 1 0 0 brbmorexa OK
THHHBIE U KOJIJIOHHBI TBOPEI.
A P P 09.10.2023 | https://m.edsoo.ru/863eafec
MaccoBas 70Jis1 BeIIecTBa B pacTBOpe




Knaccudukanus u HOMEHKIATypa
HEOPraHUYECKUX COCTUHEHUM.

bu6mmoreka [JOK

! I'eneTnyeckas cBS3b HEOPraHUYECKUX 16.10.2023 | https://m.edsoo.ru/863eafec
BEILECTB, PA3JIMUYHBIX KJIACCOB
Knaccuukanuss XUuMUIECKUX PEaKIuid
B HEOPTraHUYECKON U OpraHuIECKOU
8 XUMUH. 3aKOH COXpaHEHHS MacChl bubmotexa [JOK
BEILIECTB; 3aKOH COXPaHEHUS U 23.10.2023 | https://m.edsoo.ru/863eafec
IpeBpallleHus: SHEPTUH MPH
XUMHUYECKUX PEaKIUAX
9 Ckopoctb peakunu. ObpaTumble bubmuorexa LIOK
peakuuu. XUMUYECKOE PAaBHOBECHE 06.11.2023 | https://m.edsoo.ru/863eafec
[Ipaktuueckas padota Ne 1. «Biusnue
10 paSJII/ILIHLIXU(I)aKTopOB Ha CKOPOCTh 13112003
XUMHUYECKON peaKinm
DNEKTPOIMTUYECKAS! TUCCOIUAIINS.
[TonsiTne 0 BOJOPOIHOM IOKazaTese
11 (pH) pactBopa. Peakuyu noHHOTrO bubmmorexa [OK
20.11.2023 | https://m.edsoo.ru/863eafec
obmeHa. ['unponn3 opraHuyecKux u
HEOPraHWYECKUX BEIECTB
OKUCIUTETH HO-BOCCTAHOBUTEIIHLHBIE
12 peakuuu. [ToHsaTHE 00 AIEKTpOIU3E bubmorexa [OK
. 27.11.2023 | https://m.edsoo.ru/863eafec
pacIyiaBoB ¥ pacTBOPOB COJICH
13 KonTtponwsnas pabora o pazaeny bubmotexa [JOK
«TeopeTrueckrue OCHOBBI XMMHUU 04.12.2023 | https://m.edsoo.ru/863eafec
MerTtaibl, UX IOJOXKEHHUE B
14 [lepunoauueckoit cucreMe XMMUYECKUX bubmmorexa [IOK
anemenToB /1. 1. MenaeneeBa u 11.12.2023 | https://m.edsoo.ru/00adb6b6

0COOEHHOCTH CTPOEHUSI aTOMOB.




O6mme pusnvyeckue cBOKMCTBA

METaJLJIOB
CnnaBsl METAJIIOB.
15 DNEKTPOXUMUUECCKUN P HAIIPSHK CHUH bubmorexa [OK
P pAd P 18.12.2023 | https://m.edsoo.ru/863eafec
METaJIJIOB
XUMHYECKHE CBOMCTBA Ba)KHEHUIITMX
16 MeTaJUIoB (HaTpUid, KaJIUH, KaJIbLHUN bubmmorera TIOK
. P 9 ’ A . 08.01.2024 | https://m.edsoo.ru/863eafec
MarHui, aJJFOMUHUAN) U UX COCTMHCHUI
XUMHUYECKHE CBOMCTBA XpOMa, MEAU U bu6mmoreka [JOK
17 N
UX COEIUHEHUHN 15.01.2024 | https://m.edsoo.ru/863eafec
13 XuMHYECKHE CBOMCTBA IIMHKA, JKejIe3a bubmioreka [IOK
" X COCIMHCHUM 22.01.2024 | https://m.edsoo.ru/863eafec
[Ipaktuueckas padota Ne 2. "Pewenue
19
3KcnepnMeH"TanLHHx 3a7a4 1o TeME 50.01.2024
«MeTaib»
Hemeraimisl, uX moOJ0XKEHNE B
20 [Tepuoguyeckoii cucTeMe XUMHUYECKUX bu6mmoreka [JOK
anemenToB J[. 1. MenneneeBa u 05.02.2024 | https://m.edsoo.ru/863eafec
0COOEHHOCTH CTPOEHHS aTOMOB
®dusznvecKkre CBOMNCTBA HEMETAJIIOB.
AJUTOTpOIHSI HEMETAJIIOB (HA IpUMepe bubmuorexa [JOK
21
KHCI0poIa, cepsl, pocdopa u 12.02.2024 | https://m.edsoo.ru/863eafec
yriepoja)
2 XUMHYECKHE CBONCTRA IaJIOT€HOB, bu6mmoreka [JOK
CEpBI U UX COEANHECHUI 19.02.2024 | https://m.edsoo.ru/863eafec
XUMHYECKHE CBOMCTBA a30Ta, pocodpa bubmoteka IJOK
23 .
U UX COCIUHEHUMN 26.02.2024 | https://m.edsoo.ru/863eafec
24 XuMHYECKHE CBOMCTBA yIiepoaa, bubmmorexa [IOK




KPEMHUS U UX COEVHECHHI 04.03.2024 | https://m.edsoo.ru/863eafec
IIpumeHeHr e BaxXHEHIIIMX HEMETAIIIIOB bubmmorexa [IOK
25 W UX COCJIMHCHUIN 11.03.2024 | https://m.edsoo.ru/863eafec
O06o0mIeHne u cucTeMaTH3aIys 3HaHUu|
26 o teme «Hemeramisny. Beraucinenus
10 YPABHEHUSIM XUMUYECKUX PEAKLUN 18.03.2024
U TEPMOXUMUYECKUE PaCUETh
[Tpaktnueckas padota Ne 3. «Pemenue
27 ?KCHepI/IMeHl:'aJ'IBHBIX 3a/1a4 1o TeMe 01.04.2024
Hemeranns"»
)3 Kontposnpnas pabora o remam
«Metamub» n «Hemeramibn 08.04.2024
Heoprannueckue u opranuyeckue
29 Kucinotel. Heopranmueckue u bubmorexa [OK
15.04.2024 | https://m.edsoo.ru/863eafec
OpraHUYeCcKHuEe OCHOBAHUS
AMdoTepHBIC HEOPTAaHHYECKUE U
30 OpPraHUYECKUE COEITNHEHMUS. bu6mmorexa [IOK
I'eneTnueckas cBsi3b HEOPraHUYECKUX 22.04.2024 | https://m.edsoo.ru/863eafec
Y OPraHUYECKUX BEIIECTB
Ponb xumuu B obecneueHuu
31 SKOJIOTUYECKOM, IHEPreTUYECKOU U bubmuorexa [JOK
MUIICBOW 0€3011aCHOCTH, Pa3BUTHH 29.04.2024 | https://m.edsoo.ru/863eafec
MEAUIMHBI
[IpencraBnenns 00 00X HAYIHBIX
32 H;)I/IHIH/IHaX HpOMBIIHJIGHHOFqu bu6mmorexa [IOK
. 06.05.2024 | https://m.edsoo.ru/863eafec
MTOJIYYCHHSI BXKHEHIIIMX BEIIECTB
13 UYenoBek B MUpPE BELIECTB U bubmmorexa [IOK
MaTepuaioB 13.05.2024 | https://m.edsoo.ru/863eafec




34

XuMUs U 310pOBbE YEIIOBEKA

20.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 11 xnacc/ Pynsurtuc I'.E., ®enpaman @.I'., AkiimonepHoe o0111ecTBO
«M3narenscTBO «IIpocBemenue»

Xumus 10 knacc. Pynzutuc I'.E. bazosslii ypoBens. [Ipocsemienne, Mockaa,
2019

Xumus 11 knace. Pynzutuc I'.E. bazoBsiil ypoBeHb. MockBa. [IpocBenienue,

2020

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
Xumus 10 knace. Pynsutuc I'.E. ba3zossiit ypoBeHnsb. [Ipocsenienne, Mocksa,
2019

Xumus 11 knace. Pynzutuc I'.E. bazoBsiii ypoBeHb. MockBa. [IpocBenienue,

2020

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

https://interneturok.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://foxford.ru/

https://learningapps.org/
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