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[IporpammMa 1O XuUMUM Ha YPOBHE CcpeaHero oobmero o0pa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-d3 «O6
oOpazoBanuu B Poccuiickoii @enepaunn», TpeOOBAHUI K pe3yJbTaTaM OCBOEHUS
denepanbHOll  00pa30BaTENBHOW MPOrPaMMbl CPEIHEro OOIIEro 0o0pa3zoBaHUs
(@OIT  COO), npencraBieHHbix B  DenepadbHOM  TOCYJAPCTBEHHOM
obpazoBarenpHoM cTanmgapte COO, c¢ yu€tom Konnenuuu mnpenogaBaHus
yuebHOro mpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Qdenepanvy, pealM3yIOMIUX OCHOBHBbIE OOpa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX MOJI0KeHUI «CTpaTeruu pa3BuTUs BocnuTanus B Poccuiickoi
Oenepanuu Ha nepuon a0 2025 ropa» (Pacnopsoxkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K OINPEACIICHUIO
oOuieil ctpareruy 00y4eHHsl, BOCIIUTAHUS U Pa3BUTHUs 00YYaIOIIUXCS CPEACTBAMU
yueOHoro npenmMera «Xumus» st 10—-11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHentyainbHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH,
COJICpKaHMs, PE3yIbTaTOB OOy4YeHUST W TpeOOBaHUN K YpPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, IIOJTy4aeMoe BBIITYCKHUKAMH
o01ieo0pa3oBaTeIbHOW OpraHu3alliy, SBJISETCS HEOThEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEpIIAOIIMM JTAllOM pealu3aluud Ha
COOTBETCTBYIOILIEM €My O0a30BOM YypOBHE KIIIOUEBBIX IIEHHOCTEH, MNpUCYIIUX
LEJJOCTHOM CHCTEME XHMMHYECKOro oOpa3oBaHMs. OTH LIEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJbI, (POPMHUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpbl
YeJI0OBEKa, a TAKKE SKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3/10POBBIO
U NpUpOIHON cpene. Peanusyercs xumuueckoe oOpa3zoBaHuE OOydarolIMXCsS Ha
YpPOBHE CpeIHEero o0Imero oOpa3oBaHUS CpeACTBAMU Y4eOHOTO TMpeaMeTa
«XuUMHS», CONEP)KAHUE U MOCTPOCHUE KOTOPOIrO OMPEACIIEHBI B MPOrpaMMeE IO
XUMHHU € yU4ETOM CTIeUU(DUKN HAYKU XUMHH, €€ 3HaYCHHs B TIO3HAHUU MTPUPOJIBI U B
MaTepHaIbHON KU3HU OOIECTBA, a TAKXKE C yUETOM OOILIMX IieJield U MPUHIIUIIOB,
XapaKkTepU3yIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpeIHEro oOIIero
oOpazoBanusi B Poccuiickoit deneparuu.

XuMUSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK MIpaeT 0co0yi0 poJib B
COBPEMEHHOW LMBHWJIM3AIMHU, B CO3IaHUM HOBOM 0a3bl MaTEpHAIbHOW KYJIbTYPHI.
Ona BHOCUT CBOU BKJIaJ B (popMHpOBaHHE PAIIMOHATIBLHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJCTaBICHUsI 00 OKPYKAIOLIEM MHUPE KaK O €JUHCTBE
NPUPOJBI U YeIOBEKa, KOTOpoe (OpPMHUpPYETCS B XMMHUU HAa OCHOBE MOHHUMAHHS
BEILIECTBEHHOI'0 COCTAaBa OKPYKAIOLIET0 MHUPA, OCO3HAHUS B3aUMOCBSA3U MEKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTSIMU IPUMEHEHUS.



TecHo B3auMOJIEHCTBYS C OPYTMMH €CTECTBEHHBIMH HayKaMH, XMMHs CTasa
HEOTHEMJIEMOH 4aCThI0 MUPOBOM KYJIbTYpPbI, HEOOXOJUMBIM YCIOBHUEM YCIIEIIHOTO
TpyJa M JKU3HU Kaxaoro wieHa oOmiectBa. CoBpeMEeHHas XHMHS Kak Hayka
co3ujaTeNnbHas, KaKk HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha peLICHHe
r100ampHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOH, MUIIEBOM, IKOJIOTMUECKON 0€30MaCHOCTH U OXPaHbI 30POBbSL.

B cootBercTBHM C OOUIMMH IENSIMH M TPUHIUIAMH CpPEIHEro O00IIero
oOpa3oBanus conepxkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIN YpOBEHB
M3YYEHHS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOMICKYJIbTYPHYIO MOJATOTOBKY
oOydaronuxcsi, HEOOXOJMMYI0 MM Uil  BBIpAOOTKA  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCHEIIHOIO BKJIIOYEHHS B JKU3Hb COLIMYMa, MPOJOJIKECHHS
o0Opa30BaHMs B PA3TUYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnsomuUMHA  MpeaMeTa  «XuMHUsS»  SBISIOTCS  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOImasT U HeEOpraHUYeckKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUU MO HEOPraHWYECKOW XUMHH (C BKJIIOUCHHEM 3HAHUW U3 0OIIed XUMUU) U
OopraHnyeckoil xumuu. GopMUpPOBaHUE AHHOW CUCTEMbI 3HAHUU IPU WU3YyYECHHUU
npeaMeTa 00€CleunBaeT BO3MOXHOCTh PACCMOTPEHHUsI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB ¥ TEOPUN XUMHH.

Crpyktypa conepxkaHus KypcoB — «Opranuyeckass xumusi» U «OO0mas u
HEOpraHWYecKas XuMus» cPopMuUpoBaHa B MPOTpaMME IO XHWMHUU Ha OCHOBE
CUCTEMHOr0 TOAXO0Ja K H3YyYCHHI0 Y4YeOHOTO MaTepuajia U 00yCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpele’IEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XWUMHH BEILECTBA
paccMaTpUBAIOTC HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOCHUS OPTaHUYECKHUX
COCAMHEHNH, a TAaKK€ HAa YPOBHE CTEPEOXMMHUUYECKHUX U  IJIEKTPOHHBIX
IOpeacTaBlieHud o cTpoeHun BemiecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOJOB JI0 CIIOKHBIX OMOJOTHYECKH
AKTUBHBIX COCIMHEHHH. B Kypce OpraHM4eckom XHUMUHU IIOJIy4arOT pPa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
NPEICTaBIICHUS O XUMUYECKON CBSI3H, KJIACCU(DUKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKOU PEAKLIAH.

ITon HOBBIM yIJIOM 3peHusi B MpeaMere «XuMus» 0a30BOro YpPOBHS
paccMaTpuBaeTCsl HW3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs
TEOPETUYECKU MaTtepuan MW (PaKTOJIOTMYECKHME CBEIEHUS O BEIIeCTBAX H
XUMHUYEeCKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMUS» 00YyJaronuMcsl TPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJO0JIOTMYECKUX MO3UIUH,



riy0)Xe TMOHATh HCTOPUYECKOe W3MEHEHHe (QYHKIUI STOro 3akoHa — OT
o0oO0maromiei 10 0ObACHAIOMIEH 1 MPOTHOZUPYIOUICH.

Ennnas cucrema 3HaHUMK O BaKHEUMIIMX BELIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBAax M MPUMEHEHHH, a TAKXKE€ O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX MpOTeKaHus JomnonHsercs B Kypcax 10 m 11 xmaccos
AJIEeMEHTaMHU COJICPXKaHUS, HMMEIOUIUMHU KYJIbTYPOJOTHUUECKUN U MPUKIATHOU
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT ITOHMMAHUIO B3aWMOCBSI3U XHUMHUHU C
JIPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIBHOW M MPAKTUUYECKOM
JESTEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMUTAHHUIO YBAXEHHUS K TMPOIECCY
TBOpUYECTBA B OOJACTH TEOPHHM U MPAKTHUECKUX MPHIIOKEHUI XUMUU, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0jemMax, CBSI3aHHBIX C XHMHEW, KPUTHUYECKHM OCMBICIMBATh HMH()OpPMALUIO H
OPUMEHATh €€ JUI TIONOJHEHWS 3HAHWM, pElIeHUs HHTEJUIEKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX HUCCIEA0BATENbCKUX 3a4a4. B 1enom conepxkaHue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHSL  M3Y4YEHHMS OPUEHTHUPOBAHO  Ha
(dopmupoBaHre y OOy4YarOMIMXCSA MHPOBO33PEHUECKOW OCHOBBI JIJIi MOHUMAaHUS
¢unocodckux uaed, Takux Kak: MaTepuanibHOE €JUHCTBO HEOPraHUYECKOTo U
OpraHUYeCcKOro MHUpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM H
CTPOCHHEM, II03HABAEMOCTh MPHUPOJAHBIX SIBIEHUN MyTEM OSKCIEpUMEHTa U
pelIeHrsT TMPOTHBOPEUMH MEXKAY HOBBIMH (aKTaMd H  TEOPETUYECKUMHU
IpEaNOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUU 3KOJIOTUYECKUX MpoOsieM, a
TaK)Ke MpoOJeM COepexeHUsT IHEPrETUYECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmaHe pemeHuss 3amady  BOCHUTAHUS, Pa3BUTHS M COLMAIM3ALMU
oOydJaronuxcsi TPUHATBIE MPOrpPaMMOW MO XMMHHM TOAXOJAbl K ONpPEIeJIECHUIO
COJEp)KaHUsI M TOCTPOCHMS TMpeIMeTa MpeaycMaTpUBalOT (pOpMHUpOBaHUE
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUHN, UMEIOIINX 0a30BO€ 3HAUEHHE JIJISI PA3TMUHBIX
BUJIOB JICSITEIILHOCTU: PpEIICHUs TMpoOJjeM, TIOWCKa, aHamu3a U 0o0paboTKH
uH(poOpMaIlK, HEOOXOAUMBIX IJisi TPUOOPETEHUS] ONbITa MPAKTUYECKOH U
MCCIIE0BATENBCKON JIESITENIBHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpemnogaBaHUsi XMMHM Kak Ha YpOBHE OCHOBHOTO O0OILEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPU ONPEICTICHUN
COZIEpKATEIbHOM XapAaKTEPUCTHKU LEJNe H3ydyeHHs MpeAMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAMIIMOHHO MpPHU3HAETCA (POPMUPOBAHUE OCHOB
XUMHUYECKON HAayKHd KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JESATEIbHOCTH YE€JIOBEKa M KAaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTyphl. C



METOANYECKOW TOYKM 3pPEHHsI TAaKOW IMOAXOJX K ONPENEIICHUIO LEJIeW W3y4eHUs
mpeaMeTa SIBJSIETCS BIIOJHE OMPaBIaHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TJIABHBIMHU UEISIMH HM3y4YeHUS MpeaMera
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 ki1.) SIBIISAIOTCS:

-+ (opmupoBaHME CHUCTEMBl XMMHUYECKHX 3HAaHUM Kak  BaKHEWIIEH
COCTAaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeXaT KIYEBbIE MOHATHUSA, (PyHIaMEHTAJIbHbIE 3aKOHBl U TEOPUU XHUMHUM,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHUE M TMOHHUMAHHUE CYIIHOCTHU JOCTYITHBIX
00001IEHNIT MUPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHUE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

- (popmupoBaHUE U pa3BUTUE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHMS
BEIIECTB W XUMHUYECKHX peakuuid, HEOOXOMUMBIX ISl TPUOOpETEHUS
YMEHUM OpPUEHTHPOBATHCS B MHPE BELIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

* pa3BUTHE YMEHHUH U CIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJICHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJCHHEM TpaBUII
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, conmepkarenbHasi XapakTepUCTUKa LeJIe U 3a1a4 U3ydeHus
mpenMera B MporpaMMe Mo XMMHUU YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHM MIPHUOPUTETAMHU B CHUCTEME CpeaHero oodiero oopazoanusi. CerogHs B
NpernofaBaHUM  XAMHUW B OOJNBIINEH  CTEMEeHW OTHAETCS  MPEANOuTEHHUE
OPAaKTUYECKOH KOMIIOHEHTE COJEp)KaHus OOyueHHUs, OPHUEHTUPOBAHHOM Ha
MOATOTOBKY BBIMYCKHUKA 00LIC00pa30BaTEIbHON OpraHU3allMM, BIAJICIOIIETO HE
HAOOpOM 3HaHUW, a (YHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIoco0amMu u
YMEHHUSIMH aKTUBHOTO TOJYYCHHsI 3HAaHWW M TMPUMEHEHUS MX B PEaTbHOU >KU3HU
IUTS PEIIeHHUs IPAKTHUECKHUX 3a7ad.

B cBsi3u ¢ oTUM Tpu M3ydeHWUH TMpenMera «XUMHs» JTOMHUHHPYIOIIEe
3HaYeHHUE MPUOOPETAIOT TaKUE IENH U 3a]a9H, KaK:

ajanranus o0yJaroumxcs K YCIOBHSIM JUHAMHYHO Pa3BUBAOIIETOCS MHPA,
(GopMuUpOBaHHE  WHTEIUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOH K
camMo00pa3oBaHNI0, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPUHSATHIO TPAMOTHBIX
pelIeHr B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMHU M UX
npUMeHeHHnEeM; (OPMHUPOBaHNE Yy O0yUaAIONIUXCS KITFOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE Js Pa3IMYHBIX BHJOB
JESTeNIbHOCTU: PelIeHUs] MpoOseM, OUCKa, aHaln3a U 00paboTku MHPOpMaIUH,
HEOOXOAUMBIX I NPUOOPETEHMsI OIbITa MAESATEIBbHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHMM XUMHH, a Takke i1 OIEHKH C TO3HUIMMA



9KOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB W XHUMHYECKUX
MPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPELLY;

pa3BUTHE IIO3HABATEIIBHBIX WHTEPECOB, WHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00yUarONINXCs: CIIOCOOHOCTH CAMOCTOSATEIBHO MPHUOOPETATh HOBBIC
3HAHMS 110 XUMHUHU B COOTBETCTBHH C KU3HCHHBIMU MOTPEOHOCTSAMH, UCTIOIB30BATh
COBpEMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJOTHUHU ISl TIOUCKA M aHaIN3a y4eOHOU |
HayYHO-TIOMYJISIPHOM WH(OpPMAIIMK XUMHYECKOTO CofepKaHus;, GopMHUpOBaHUE U
pa3BUTHE Yy OOYyYalOlUXCS AacCOIMAaTHBHOTO W JIOTUYECKOTO MBIIUICHUS,
HaOII0/IaTeIbHOCTH,  COOPAaHHOCTH,  AKKypaTHOCTH,  KOTOpPhIE  OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, TPH IUIAHUPOBAHUH W TMPOBEACHUU XHUMHYECKOTO
AKCIIEPUMEHTA; BOCIIUTAHHUE Y OOYJAFOIINXCS YOSKIEHHOCTH B TYMaHUCTHIECKON
HAIPaBJICHHOCTH XHMHUH, €€ BaXHOW PO B PEHICHUU TJI00ATBHBIX MPOOIEM
PaIMOHAIIBHOTO MPUPOJIONOJIB30BAHUS, TTOTIONHEHUSI SHEPTETHUECKUX PECYPCOB U
COXPAaHEHHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOTO
OTHOUIEHUS K TPHUPOJE M CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHUS OIbITa
WCIIOJIB30BAHUS TIOMYYCHHBIX 3HAHWHN JUIsI TIPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIMIX, CBSI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM muiaHe cpegHero ooOImero o0pa3oBaHUsS MPEeIMET «XUMUD)
0a30BOTO YpOBHS BXOJHT B COCTaB MpeAMEeTHOU oOnactu «EcTecTBeHHO-HAYUYHBIE
IPEIMETHD.

OO611ee 4nciio YacoB, OTBEIEHHBIX JJIA U3yUYCHUs] XUMHUH, HA 0230BOM YPOBHE
cpeaHero oOuiero odpazoBaHus, coctabisieT 68 vacoB: B 10 kinacce — 34 gaca (1
yac B Henelnmo), B 11 kimacce — 34 gaca (1 gac B Heeoo).

COILEPKXAHUE OBYUYEHUASA

10 KITACC
OPI'TAHUYECKASA XUMHUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMeTr oprannveckoi XMMUU: €€ BOBHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MaTepHalioB. Teopus CTPOCHHUS OPTraHUYECKUX
coenunennii A. M. bBytnepoBa, e€ ocHOBHbIE TI0JIOKEeHUS. CTPYKTypHBIE (hOPMYJIBI
OpPraHMYeCKUX BelecTB. [ omonorus, wu3oMepus. XUMHYECKas CBA3b B
OPraHUYECKUX COCIUHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kiaccuuKanuu opraHuveckux BemiecTB. HomeHkaTypa
OpPraHUYeCKUX COEJUHEHHM (CUCTeMaTHyecKas) W TPUBHAIIbHBIE Ha3BaHUS
BOXHEUIIINX MPEACTABUTENECH KIACCOB OPraHMYECKUX BEIECTB.



OKCHEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BELIECTB M UX IPEBPAILECHHIA:
O3HaKOMJIEHHME ¢ o0Opa3liaMu OpraHMYECKHX BELIECTB M MaTepUallaMd Ha UX
OCHOBE, MOJICJIMPOBAaHUE MOJEKYJI OpPraHMYECKHX BEIIECTB, HAOIIOJCHHE W
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB I10 IPEBPALIEHUIO OPraHUYECKUX BEIECTB
[IpYU HarpeBaHuu (IJ1aBjiIeHUE, OOYTIMBAaHUE U TOPEHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMU psAx. Meran W dTaH —
OpOCTEHNIINE NPEACTABUTENN AJKAHOB: (PU3NYECKUE M XHMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHHUs W TOpPEHMs), HAXOXKJIEHUE B NPUPOJE, IOJyuyeHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTUYECKUAN Psifl. DTWIEH U NPOINUIECH —
OpoCTeHIlINe NPEACTaBUTENN AaJIKCHOB: (UM3MYECKHE M XUMHUYECKHE CBOICTBa
(peakuuu TUAPUPOBAHUS, TAJONCHUPOBAHMS, THApPATAlUU, OKUCIEHUS H
HOJMMEPU3ALIMN), TOTYYEHHE U TPUMEHEHUE.

Anxanuensl: Oyrtaauen-1,3 m metunOyraauen-1,3: crpoeHue, BaKHEWUIINE
XUMHUYECKHE CBOMCTBA (peakius nosmMmepuszanuu). IlogyyeHne CHHTETHUYECKOTO
Kay4yyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTHUECKUN psll. AUETHIICH
— MpOCTEHIINHA TMpEeACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA (pEaKIMU TUAPUPOBAHUS, TaIOT€HUPOBAHUS, THpaTalUH,
rOpEHUs1), NOJyUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (QU3MUECKUE M XMMHYECKHE CBOMCTBA
(peakuuy rajoreHUpOBaHUS U HUTPOBAHUSA), MOJIyYEHUE U MpUMEHEHUue. Tomyon:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue  ceoucmea  (peakyuu
2aN02EHUPOBANUS U HUMPOBAHUS), NoJaydenue u npumeneHue. TOKCHUYHOCTh
apeHoB. ['eHeTnueckass CBSI3b MEXKIY YTJIEBOJAOPOJAMH, NPUHAICKAIIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHble MCTOYHMKM yriIeBOAOpOAOB. [IpuponaHbIi ra3 U IOIYTHBIE
Hedrsapie Ta3zel. Hedth u e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTH:
NEPEeroHKa, KPEeKUHT (TepMUYECKUM, KaTaIUTUYeCKHil), mnuposm3. I[IpoaykTsi
nepepaboTKku HePTH, NX MPUMEHEHHUE B TIPOMBIIINICHHOCTH U B ObITY. KameHHbIi
yroJib U IPOAYKTHI €r0 MepepadOTKH.

OKCHEpPUMEHTAIBHBIE METOJbl HM3Y4YEHUS BELIECTB M UX IPEBPAILECHHIA:
O3HaKOMJIEHHE C 00pa3liaMHt IJIacTMacc, KaydyKoB U pe3HHbl, Kojulekuu «Hed ey
U «YTOIb», MOAEIUPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB M TaJOr€HONPOU3BOIHBIX,
IPOBEJCHUE NPAKTUYECKON PaOOThI: OJyUYEHUE ITUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérurie 3agaun.



Borluncnenuss mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIHUH MO U3BECTHBIM MAcCCE,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

Kuciaopoacoaepxxamme opranudeckue coeJHHECHUS

[IpenenpHble OJHOATOMHBIE CHOUPTBL. METaHON W 3TAaHON: CTPOCHHE,
¢usznyeckue U XHUMUYECKHME CBOMCTBA (pPEakIMu C AaKTUBHBIMH METaJlJIaMH,
raJIOreHOBOJIOPOJaMH, TOpEHHue), MNpuMeHeHue. BonopoaHbie CBS3M  MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHicTBUE METaHOJa ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaromMHble  CHHUPTBL. OTWIEHIVIMKOJIb W  TIHMLEPUH: CTPOCHHE,
(¢u3nueckue W XUMUYECKHE CBOICTBAa (B3aMMOJEWCTBHE CO IICIIOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupThbl). [leiicTBue Ha
opraHu3M uenoBeka. [ [pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

@®eHod: CTPOEHHE MOJEKYJbl, (U3MUECKME M XUMHUYECKHE CBOWCTBA.
Tokcuunoctsb (penomna. [lpumenenue gpeHomna.

Anpperunpl U kemowvl. Dopmanbaeruy, aneTaubACTHI:  CTPOEHUE,
(¢u3nueckue U XMMHYECKHE CBOWCTBA (PEaKUMU OKHUCICHHS U BOCCTAHOBIICHHUS,
KAueCTBEHHbIE PEAKLIMHU), IOJYYECHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpeleiabHble KapOOHOBBIE KUCIOTHL. MypaBbHHas U
YKCYCHasi KHCJIOTBI: CTpOeHHE, (PU3MUecKue W XMMHUYECKHE CBOMCTBa (CBOICTBA,
oO1ue /Uil Kjaacca KUCIOT, peakiys dTepuuKanun), NoJIy4eHHe U NPUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsl KHUCJOTHI KaK IMPEICTAaBUTENIM BBICIIUX KapOOHOBBIX
KHCJIOT. Mbl1a KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE.

Cnoxuple »¢Gupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['muponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonornyeckas
POJIb KUPOB.

VYrneBoapl:  cocTaB, Kiaccupukauus — yrieBogoB  (MOHO-, 1U- H
nosmcaxapubl). ['Jroko3a — mpocTeuimii MoHOcaxapu: 0COOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3MUECKHUEe U XUMHYECKHE CBOWCTBAa (B3aMMOJEICTBHE C
rugpokcuom Mmeau(ll), okucieHne aMMuavHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIOKO3bl), HAaXOXACHHE B MPUPOJE, NMPUMEHEHUE,
ouonoruydeckas poib. ®otocunTe3. pykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemnonosa Kak npupoaHsle noguMepsl. CTpoeHue Kpaxmaia U
neunosio3bl.  du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (THIpoJiu3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIEpUMEHTANIbHBIE METOJIBl HM3YyYEHUs BEIIECTB M HMX MPEBPALICHUN:
MpOBEJCHNE, HAONIOJEHUE M OIMHUCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcunoM Menu(ll)), MHOroaToMHbBIX CHHPTOB (B3aUMOJCUCTBUE TIIMIIEPUHA C



rugpokcuaomM meau(ll)), anpreruioB (OKUCICHHE aMMUAYHBIM PaCTBOPOM OKCHIA
cepebpa(l) m rumpokcumom meau(ll), B3amMojelcTBHE KpaxMmala € HOJIOM),
IPOBEJICHNUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaumn.

Beluucinenuss mo ypaBHEHUI0 XHUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIHUH MO U3BECTHBIM MAcCCE,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKIIUN).

A30TCcoaepxKalne OpraHu4eCKUe COCTUHEHUS.

AMMHOKHCIIOTBI Kak aM(OTEepHBIC OPTaHUYECKHE coequHeHns. Du3ndecKue u
XUMUYECKNE CBOWCTBA AMHUHOKHUCIOT (Ha MpuUMepe TIuiMHA). buonormyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkn kak mpuposHBIE BBICOKOMOJEKYJSIpHbIE coennHeHus. [lepBuunas,
BTOpUYHASA U TPETUYHAS CTPYKTypa OeKOB. XMMUYECKHUE CBONCTBA OEIIKOB:
TUPOJIN3, IEHaTypallusl, KaueCTBEHHbIE PEaKIIUK Ha OCJIKH.

DKCIEpUMEHTAIbHBIE METO/IbI U3YUEHHS BEIECTB M X MPEBPAILICHUIA:
HAOJIIOICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATYypalus OCJIKOB MpHU
HarpeBaHUM, [IBETHBIC PEaKIIUU OCIIKOB.

BricokoMouieKkyIsipHbIe COeTUHEHUs]

OCHOBHbBIE MOHATUS XWMHHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUW: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPHU3ALINM, CPEAHSIS MOJICKYJIIpHAsI
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYISIPHBIX COCIUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHEHCALIHS.

DKCIEepUMEHTaTbHBIE METO/Ibl U3YUEHHUS BEIIECTB U UX MPEBPAICHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMu MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexxnpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeaMEeTHBIX CBSA3EH MTPU U3YUYCHUN OPTAHUYECKON XUMUHU B
10 xjmacce  OCYIIECTBISIETCS ~ 4Ye€pe3  KCMOJb30BaHME  KaKk  OOIIUX
€CTECTBEHHOHAYYHBIX MOHATHUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH IS
OT/ICJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SIBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, T€OpHs, aHAJIU3, CUHTE3, KJIacCU(UKaIUs, NEPUOJIUIYHOCTb, HAOJIOJACHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEITUPOBAHUE.

®u3uka: Marepus, OSHEprus, Macca, aToM, DJJEKTPOH, MOJIEKyJa,
OSHEPTeTUYECKU ypPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHHE
BELIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSI.



buonorust: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢orocuHTe3, OMOJIOTMYECKH AaKTHBHbIC BellecTBa (O€lIKH, YIJIEBOIBI, >KUPBI,
dbepMeHTHI).

['eorpadusi: MUHEpaIbl, TOPHBIE MOPOJIBI, IMOJE3HbIE UCKOMAaeMble, TOILIHBO,
PECYpCHI.

TexHonorHs: MUIIEBBIE TNPOIYKTH, OCHOBBI PALMOHAIBHOTO THTAHUS,
MOIOIINE CPENICTBA, JICKAPCTBEHHBIE U KOCMETHUYECKUE Tpenaparhl, MaTepHallbl U3
HCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMUMHH

XAMUYECKHM dJeMeHT. AToM. Snpo aroma, W30TONBL. JJIEKTPOHHAA
0001104Ka. DHEPreTHYecKue ypOBHH, MOJYPOBHH. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHusl 3JIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOH(PUTYpaLUsi aTOMOB.

Ilepnognueckuit 3akoH U llepuonnueckas cucreMa XMMHYECKUX DIJIEMEHTOB
. . MenaeneeBa. CBsi3b neproanueckoro 3akoHa u llepuonnueckoil cucteMbl
xuMudeckux snemMeHtoB /I. M. MenneneeBa ¢ COBPEMEHHOM TEOpPUEU CTPOCHHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XMMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOXHBIX BEIIECTB MO TpyHnamM U IEepUOAAM.
3Ha4YeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

Ctpoenue BemniecTBa. XHUMHUYECKas CBA3b. BHIBI XUMHYECKOW CBSI3U
(KoBaJICHTHasi HEMOJSIpHAs W MOJSpHasi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOW XHMMHYECKOW CBsi3W (OOMEHHBII H  JOHOPHO-
aKIenTopHbIi ). BogopoiHas cBsi3b. BaleHTHOCTh. DJIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJIEKYJISIPHOTO M HEMOJIEKYJIIDHOTO ~ CTPOCHUS.  3aKOH
ITOCTOSIHCTBA COCTaBa BEIIECTBA. THIIbI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKOU PEIIETKH.

Ilonatne o mucnepcHeIX cucTeMax. VICTHHHBIE M KOJUIOWIHBIE PaCTBOPHI.
MaccoBas 10J1s1 BEEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHUYECKUX COECIMHEHU . Homenknarypa
HEOPTaHUYECKUX BeEIIEeCTB. ['eHeTnyeckas CBsA3b HEOPraHMYECKUX BEILECTB,
IIPUHAJIEKANUX K PA3JIMYHBIM KJIacCaM.



Xumudaeckass  peaknus.  Knaccudukamus  XUMAYECKMX — peaKkmuid B
HEOPraHMYECKOM M OPraHWYECKON XHMHUHM. 3aKOH COXPAHEHHsI MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHIX.

CKopocCTh peakinu, €€ 3aBUCUMOCTb OT Pa3iudHbIX (pakTopoB. OOpaTHMbIe
peakunu. Xumudyeckoe paBHOBecHe. MakTopbl, BIHSIOMIME HA COCTOSIHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle [lartense.

DnekTponuTrueckas nuccouuanus. CuiapHble U ciadbie 3neKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJas, HEUTpaIbHas, EJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

OKCNEpUMEHTAIbHbICE METO/bl H3YyUYECHHS BEUIECTB M MX MPEBPaAILCHUI:
nemMoHcTpauus Taomun «llepuoanueckas cucrema Xxumudeckux snemeHTos 1. M.
MeHnneneeBay, M3ydeHHE MOJEICH KPUCTAUIMYSCKHX PEIIETOK, HAOMIOJEHUE H
OTIMCaHUEe JEMOHCTPAIMOHHBIX U JTaOOPATOPHBIX OIBITOB (Pa3I0KEHHUE IMEPOKCUIA
BOJIOPOJA B MPUCYTCTBUHU KaTaJau3aTopa, ONPEICIICHUE CPEALI PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAJIBHOTO HWHJMUKATOpa, PEaKIMM MOHHOro oOMEHa),
MPOBEJICHUE MTPAKTUYECKON padoThl «BiusiHue pazanyHbix (akToOpoB HA CKOPOCTh
XUMHUYECKOU pEeaKkIum».

Pacuérnbie 3amaun.

Pacuétel 10 ypaBHEHHSIM XUMMYECKHX pPEaKIWd, B TOM  YHCJE
TEPMOXUMHUYECKUE PaCU€Thl, pacu€Thl C MCIOJIB30BAHUEM IMOHSITUS «MaccoBas
JIOJIs1 BEILIECTBAY.

Heoprannuyeckasi xumust

Hemeranmnel. Ilonoxxenne HemetamnoB B llepuogmueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MennaeneeBa m 0COOEHHOCTH CTPOCHHS aTOMOB.
®du3nyecKkre CBOWCTBA HEMETAUIOB. AJUIOTPOIHUS HEMETa/UIOB (Ha MpUMeEpe
KHCJIOpOJa, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAIJIOB (TaJIOT€HOB, CEphI, a30Ta,
docdhopa, yrmepoma U KpeMHHUS) W UX  COCAMHEHHH  (OKCHJIOB,
KHCJIOPOJICOJIEPIKAIIMX KUCJIOT, BOJOPOIHBIX COSTUHECHUH ).

[IpuMeHeHne BaXXKHENIIINX HEMETAJIOB U UX COCAUHEHUM.

Mertamnsl. [lonoxenne MeramioB B [lepuoandeckoil cucteMe XUMHYECKHUX
anemenToB [[. Y. MengaeneeBa. OcoOEHHOCTH CTPOCHHUS DJICKTPOHHBIX 000J0UYEK
aToMOB MeTayioB. O0mue ¢usnyeckue cBoicTBa mMeTamuioB. CriiaBbl METaJIIOB.
DJIEKTPOXUMHUYECKUH PsiJT HAMPSIKEHUN METAJLJIOB.

XHUMHUYECKHE CBOMCTBA BAXXHEUINMX META/UIOB (HATPUM, KaJlui, KaJIbIUH,
MarHui, aJrOMUHUHN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crnocoOwl moydeHus MetaioB. [IpumeHenrne meTtamioB B OBITY U
TEXHHKE.



OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUs BEIIECTB M HUX MpEeBpallleHUM:
U3y4YeHHUE KOJUIEKIMH «MeTayuibl U CIUIaBbD», OOpa3lioB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a7a4, HAOJI0JICHHE W ONHUCAHUE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJIEUCTBUE THIAPOKCHIA ATIOMHHHS C PACTBOPAMHU
KHUCJIOT U IeJI0YeH, KAYECTBEHHbIE pEeaKI[Mi Ha KATUOHBI METAJUIOB).

Pacuérnbie 3anaum.

Pacuérel mMacchl BemecTBa WM 00bEMa Ta3oB IO WM3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WUIU O0BEMY OJIHOTO W3 YYACTBYIOLIMX B PEAKIUU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOIYKTOB PEAKIUH, €CIU OJTHO
13 BEIIECTB UMEET MIPUMECH.

XuMHUSA U KU3Hb

Ponp xumum B 00€CIEUEHUH SKOJIOTMYECKON, SHEPreTUYECKOU M TMHUILEBOM
0€30MacHOCTH, Pa3BUTHUU MeTUIMHBI. [loHATHE O HAay4YHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 oOOMUX HAYYHBIX MPUHIMIAX [POMBIIIJICHHOTO
MOJIYYEHHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MaTEPUAIOB: BaXKHEWILIHE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepuajbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JIEKTPOHUKHA, HAaHOMAaTepHUalbl, OPraHUYECKUE U MHUHEPAIbHBIC
yI0OpeHus.

XuMusi ¥ 3J0pOBbE YEJIOBEKA: IpPaBUIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
Mpenaparos, MpaBuia 0€30MacHOr0 UCMOIb30BAHMS MPENAPATOB OBITOBON XUMHHU B
MMOBCETHEBHOM KU3HU.

MexnpeaMeTHbIe€ CBS3H.

Peanuzammss  MEXNOpeIMETHBIX  CBSI3eM MpU  U3YYEHUH  oOOmed u
HEOopraHu4eckoil xumuu B 11 Kjacce OCyLIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATUW, TaK ¢ TIOHSATUH, SBISTFOITUXCS
CHUCTEMHBIMH JIJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHSATUS: HAy4YHBIH (DaKkT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiacCU(UKAIMA, TEPUOJUIHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHHE.

®dusuka: MaTepusi, SHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOM, PAMOAKTUBHOCTb, MOJIEKYJIA, SHEPIeTUUYECKUN YPOBEHbB, BEILIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBA, (PM3MUECKUE BEITUYMHBI M SIUHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: knetka, opraHm3M, OdKOcucTeMa, Ouocdepa, MakKpo- U
MUKPOAJIEMEHTHI, BUTAMUHBI, 0OMEH BEIECTB B OpTaHU3ME.



['eorpadusi: MuHEpaibl, TOPHBIE MOPOIBI, TIOJIE3HBIE NCKOMAEMBbIE, TOILINBO,
pecypchl.

TexHOmorus: XMMHUYECKasi MPOMBIIIJICHHOCTh, METALTYPTUs, MPOU3BOIACTBO
CTPOUTEIIBHBIX MAaTEPUANIOB, CEJIbCKOXO3SMCTBEHHOE IIPOU3BOJACTBO, IHIIEBAs
MPOMBINUICHHOCTh,  (papManeBTHYeCKass  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETUYECKHUX IIpernaparoB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTEPUAJIOB,
3JIEKTPOHHAs POMBILLIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMKA
HA BA30BOM YPOBHE CPEJHET'O OBHIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHUS
OoOyJaronuMuUCs TPOrpaMM CpEeIHEro o0mero o0pa3oBaHus (JTMYHOCTHBIM,
METaNpeIMETHBIM U TpeaMeTHbIM). HaydHo-MeTogu4yeckod OCHOBOW st
pa3pabOTKU IJIAHUPYEMBIX PE3YIbTATOB OCBOCHHS MPOTPaMM CPETHEro OOIIETO
00pa3oBaHUsI SIBJSIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOAXOI.

B cooTBeTcTBHM C CHCTEMHO-ACSATEIBPHOCTHBIM ITOAXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS IpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICIECHBI CIACAYIONIUE COCTABIIAIONIUE:

OCO3HaHHE O0YYAIOUTUMHUCS POCCUMCKON IPpakTaHCKON UJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIIEHUIO; HAJINYNE
MOTHBAIMM K OOYYEHHIO;  IEJICHANPABJICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXKIeHN ! TMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W WCTOPUYECKUX Tpajuluii 0a30BOM HayKu XUMUWU;
FOTOBHOCTh M  CHOCOOHOCTHh OOYYalOIIMXCSI PYKOBOJICTBOBAaTbCS B  CBOEH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMHM, MPUCYLIIUMHU LIEIOCTHON
CHUCTEME XHMHYECKOro 00pa30BaHMS; HaJW4YUE IMPABOCO3HAHUS HKOJOTHUECKOMN
KYJBTYPBI U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE MJIAHBI.

JIn4yHOCTHBIE pPE3yNbTaThl OCBOEHUS MpeaMeTa «XUMHsD JIOCTUTAOTCA B
€MHCTBE Y4YeOHOM ¥ BOCHUTATEIbHONW JCSATEILHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U WjaealaMd POCCHUHMCKOTO TPaKIaHCKOTo O0OIIecTBa, MPUHSATBIMH B OOIIECTBE
HOpMaMHd W  TpaBWIaAMU  TOBEJICHUs, CIOCOOCTBYIOIIMMHU  MpOIEccam
CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJIEHUSA JIMYHOCTH
00yJaroIuxcs.

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHS TMpeaMeTra «XUMHUS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OIBITA [O3HABATEIIBHOM M TMPAKTHUYECKON JeATCIIbHOCTH
00y4Jaronuxcsl Mo peaar3arii IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTu:

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



YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY; MPEACTABICHUS O COLMAJIbHBIX HOPMax H

MPaBUJIAX MEKIIMYHOCTHBIX
OTHOLIEHUU B KOJUICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM [JEITEABHOCTU IIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUHA YYCOHBIX M TO3HABATEIBHBIX 33714, BBHITOJTHCHHUH
XUMUYECKUX IKCIIEPUMEHTOB; CIIOCOOHOCTH TMOHMMATh 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 XMMUH; YBAXKEHUS K MPOLIECCY TBOPUECTBA B 00JACTH TEOPUU U
MIPAKTUYECKOTO IMPUMEHEHUS] XUMHH, OCO3HAHUS TOTO, YTO JOCTHMIKCHUS HAYKH
€CTh pe3yJbTaT JJIUTEIbHBIX HAOIIOCHUM, KPOMOTIMBBIX 3IKCIEPUMEHTATBHBIX
IIOUCKOB, MIOCTOSHHOT'O TPYJla YYEHBIX U MPAKTUKOB;, MHTEPECA YU MO3HABATEIIBHBIX
MOTHBOB B TMOJYYECHHH U TOCJIECAYIOIIEM aHaiu3e WHGOpPMalUM O MEePEIOBBIX
JTOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHOW XUMUMU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, TUUECKOTO MOBEACHUS;, CIOCOOHOCTH OIICHUBATH

CUTYaIINH, CBSI3aHHBIE C XUMHUYECKUMU SIBIICHUSMH,

U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI M IIEHHOCTH; TOTOBHOCTH OIICHMBATh CBOE TMOBEACHUE U TIOCTYIKH CBOHUX
TOBApHINEH C TO3UIMHA HPABCTBEHHBIX M TIPABOBBIX HOPM H OCO3HAHHE
MOCJICJICTBUN ITUX MOCTYIKOB,;

4) popmMupoBaHHS KYJbTYPbI 310POBbSI:

NOHMMAaHHSA IEHHOCTEH 370poBOro W 0Oe30macHoro obOpasza KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/I0pOBbIO; COOJIIOJIEHHUS TpaBui O€30MacHOro oOpalieHus ¢
BELIECTBAMU B OBITY,

MTOBCEIHCBHOM JKM3HU U B TPYJOBOM EATCILHOCTH; MOHUMAHUS [ICHHOCTH TIPABHUIT

WHIUBUYaJIEHOTO U KOJUICKTUBHOTO
0€30MMacHOTO TOBECHUS B CUTYAIUIX, YTPOXKAIOIIUX 3I0POBBI0 U KU3HU JIOMICH;

OCO3HaHUS TOCIICJACTBUN U HEMPHUATHS BPSIHBIX MPUBBIYECK (YIIOTPEOIICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

5) TpyA0BOT0 BOCIIMTAHUSI:

KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIE0OBATEIHCKOM
AESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUECKOM © JIPYrUX BHIAX
JESTENbHOCTH; YCTAHOBKH HAa aKTUBHOE YJaCTHE B PEIICHUHU MPAKTHUECKUX 3a/1a4
COIMAIBHON HAIMPaBJICHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);



MHTEpeca K IPaKTUYECKOMY U3YUYEHHIO MPOPECCUM pa3IMuHOro posia, B TOM

YUCJIE HA OCHOBE IIPUMEHEHUS IIPEAMETHBIX 3HAHWW 10 XMMHUM; YBaXXEHUS K
TPyAY, JIOASM TpyAa U pe3yJIbTaTaM TPYIOBOU AESATEIBHOCTH; TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MHJIMBUAYaIbHOU TPAEKTOPHUH

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

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 1[EJIECO00Pa3HOTr0 OTHOIICHUS K IPUPOJIE, KAK UCTOYHUKY
CYIIECTBOBAHMS KM3HU Ha 3emJie; TMOHUMAaHHS TJIOOAIBHOTO XapakTepa

AKOJIOTUYECKUX MPOOIJIEM, BIUSHUS
DKOHOMMYECKUX IIPOLIECCOB HA COCTOSHHUE NPUPOJHOM M COLMAIBHOM Cpenbl;

OCO3HaHUsI HEOOXOIUMOCTH UCIOJIb30BAHUS JOCTUKEHUN XUMUU JJIS
pELIEHNs BOIPOCOB PALMOHAIBHOTO IPUPOIONOJIB30BAHNS; AKTUBHOTO HETPUSITHUS

NEUCTBUM, IPUHOCIIINX BPE OKPYKAIOIIEH
MPUPOJHON Cpelle, YMEHUS MPOTHO3UPOBATH HEOIArONPHUATHBIE 3KOJIOTHYECKHUE
NOCJEACTBUA MPEANPUHUMAEMBIX JNECHUCTBUM W NPENOTBpPAIATh HX; HATUYUS
Pa3BUTOIO SKOJOTMYECKOTO MBIIUIEHUS, JKOJIOTMYECKOW KYJIBTYphlI, OIIbITA
JNEATEIBHOCTH SKOJIOTUYECKOW HAIPABJICHHOCTH, YMEHUSI PYKOBOJACTBOBATHCS UMU
B MO3HABaTEIbHOM, KOMMYHUKATUBHOM M COIIMAIBHOM MPAKTHKE, CIIOCOOHOCTU U
YMEHHS aKTUBHO IPOTUBOCTOSITH UIE0JIOTHU XeMohoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOILLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIECTBEHHOW MPAKTUKHU; TMOHUMAHUS CHEIU(DUKA
XUMUU KaK HayKd, OCO3HaHHS €€ poiau B (POPMHUPOBAHUU PALUOHATBHOTO
HAay4YHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TPENCTaBICHUS 00 OKPYKarOIIeM
MHUpPE Kak O €IWHCTBE TMPUPOALI M YEJIOBEKA, B TMO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEM M pEIIeHWH MpoOJIeM COXpaHEHHsI MPUPOIHOIO PaBHOBECHS,
yOEXKIEHHOCTH B 0COO0OM 3HAUMMOCTU XUMHUU JUIsl COBPEMEHHOW LIMBUIM3ALMU: B
e€ TyMaHUCTHYECKON HAMPABICHHOCTH M BAXKHOW POJM B CO3JaHWUU HOBOW 0Oa3bl
MaTepuaibHON KYJIBTYPHI, PEIICHUU TII00AbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS
YEJIOBEUYECTBA — CBIPbEBOM, DHEPre€TUYECKOM, IHIIEBOM U SKOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, 00€CTIEUEHNH YCIOBUI YCIIEITHOTO TPYyAa U
HKOJIOTMYECKA KOMQPOPTHOU >KU3HM KaXKIOTO 4ieHa OOIeCTBAa; €CTECTBEHHO-
Hay4YHOM T'PaMOTHOCTH: IOHMMAaHUs CYLIIHOCTH METOJ0B
MO3HAHMS, UCIONb3YyEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh
NoJly4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSCHEHUS SBJICHUM OKPYKAIOIIEro MUpa U
MIPOUCXO/ISIIINX B HEM M3MEHEHUH, YMEHHUS JIeIaTh 000OCHOBAaHHBIC 3aKJIIOUCHUS HA



OCHOBE HAy4YHbIX (AKTOB ¥ HWMEIONIMXCA JAHHBIX C TENbI0 TOMyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSATENBHO MUCIOIb30BaTh XUMHUECKHUE
3HAHUS IS

penieHus NpoOJieM B pealibHbIX KU3HEHHBIX CUTYAIIUSIX; HHTEpeca

K [TO3HAHUIO U MCCIIEIOBATEIBCKOMN ACSITEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTM K  HENPEphIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHWM 10 XHMHH B
COOTBETCTBHUH C U3HEHHBIMU MOTPEOHOCTSIMHU; HHTEpeca K OCOOEHHOCTSIM TpyAa
B Pa3IM4HbIX cepax mpodecCuoHATBHON
NEATEIIBHOCTH.

METANIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHUSI yU4€OHOro mpeameTa «XuMHUs» Ha
YPOBHE CpPEeAHET0 00IIero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBIE TUISt dbopmupoBaHus MHUPOBO33PEHUS oOy4Jaronmxcs
MEXKIUCIUIUTMHAPHBIE (MEXIpPEAMETHbIE) OOIIeHAYYHbIE MOHATHS, OTPAXKAIOIIUE
[IEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M cHeluduKy METOJOB IO3HAHMUS,
HCTIOJBb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPTHUS, SBJICHUE,
npolecc, CUcTeMa, Hay4dHbI (akT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HUCCIEJOBaHME, HAOIIOJCHUE, H3MEPECHHE, OSKCIIEPUMEHT U JPYTHE);
yHUBEpCAJIbHBbIC Y4YeOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHHUKATHUBHEIE,
pEryJsITUBHBIE), o0ecreynBarome (dbopmupoBaHue (GyHKUIHMOHATBHOM
IPaMOTHOCTH M COLIMATILHON KOMITETEHIIUN 00YYaIOIINXCS;

CIIOCOOHOCTH oOy4arommxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXAUCIIUTUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUSA M YHUBEPCAIbHbIC yueOHBIC
JEUCTBHUS B IO3HABATEIILHOW U COLMAIIBHON ITPAKTHKE.

MeranpenMeTHbIe PE3yJAbTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCATBbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMHU W  PETrYJATHUBHBIMU
JNIEUCTBUSAMU.

OBJiaeHNe YHUBEPCAIbHBIMYU YU€OHBIMH MO3HABATEILHBIMHU
AeHCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (popMyupoBaTh M aKTyaJlM3UPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh; ONPEACNATh ULETU JEATeIIbHOCTH, 3aj]iaBas
rapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS, COOTHOCUTh PE3YJbTAThl JCSITEIBHOCTU C MOCTABICHHBIMU LIEJISMU;

UCIIOJIb30BaTh TP OCBOEHUHU 3HAHUU MPUEMBI JIOTHYECKOTO MBIIUIECHUS —



BBIJICISITh XapaKTEPHBIC MPHU3HAKH TMOHSATUN M yCTAaHABIMBATh WX B3aUMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINUE IMOHSITHS JJIsI OOBSICHEHHS OTIIECIbHBIX (PaKTOB M
SIBJICHUU

BBIOMPATh OCHOBAHUS U KPUTEPHUH JIJIs KJIaCCU(DHUKAITUN BEIIECTB U
XUMUYECKUX PEaKIMil; yCTaHABJIMBATh MPUYUHHO-CIICICTBCHHBIC CBS3H 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, WCIOJIB3yeMble B XHUMHH CHUMBOJUYECKHE (3HAKOBBIE) MOJICIIH,
mpeoOpa30BbIBATh MOJICTBHBIC TPEACTABICHUS — XWMHYECKHH 3HAK (CHMBOJI)
dJIEMEHTa, XuUMHUYecKas (opMyia, ypaBHCHHE XHMHYECKOW pEaKkIuu — TMpHU
pelieHnn Y4YeOHBIX II03HABATENIPHBIX U IPaKTHYECKUX 3aJad, IPUMEHSTh
Ha3BaHHBIC MOJICTHHBIC TPEICTABICHUS ISl BBIIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUICCKUX PEAKITUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeHCTBHUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB U XUMHUICCKUX
peaknmii; (QopMymuMpoBaTh IETW W 3a7a4M  WCCJICJIOBAaHUS, WCIOJIb30BaTh
MIOCTaBJICHHBIE W CaMOCTOSTEIIBHO C(OpPMyIMpPOBaHHBIE BONPOCHI B KayeCTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI IS (DOPMHUPOBAHMS THIOTE3BI IO TPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CY)KJICHHI; BIaICTh HABBIKAMH CaMOCTOSTEIIBHOTO
MJJAHUPOBAHMS M MPOBEICHUS YUYCHHUECKHX 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; mpHOOpEeTaTh OMBIT YYEHWYECKOW HCCIEOBATEIbCKON W TMPOEKTHOMN
JEATEIBbHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJOB peIIeHUs TMPAaKTHUYEeCKUX 3a7ad, MNPUMEHEHUIO Pa3THYHbIX
METOJIOB ITO3HAHUS.

3) pa6ora ¢ uHpopmaueii:

OPUEHTHUPOBATHCS B PA3JIUYHBIX HCTOYHHUKAX WHPOpMAIMK (HAyIHO-
MOMyJIsipHAsl JIUTepaTypa XWMHUYECKOTO COJIEpKaHHs, CIPaBOYHBIC IOCOOWUS,
pecypcbl HTepHeTa), aHaNM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
MIPEICTABIICHHUSI, KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HETIPOTHBOPEYNBOCTH;

(dbopMyIHpOBaTh 3aMPOCH W MPUMEHATHh PA3IUYHBIC METOABI MIPHU MOWUCKE H
otoope wuHOpPMaALMKM, HEOOXOIUMOW JJIi BBINOJHEHUS y4eOHBIX 3a1ay



ONpeAeNEéHHOr0 THIA; MPUOOPETaTh OMBIT HCIOJb30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX
TEXHOJOTHUM M pPa3IMYHBIX TIOMCKOBBIX CHCTEM;  CaMOCTOSITENILHO BBIOMPATH
onTUMaJibHYI0 ¢dopMy mpeactaBicHus HUHPoOpManMu  (CXeMbl, TpadukH,
IUarpaMMbl, TaOJHIBI, PUCYHKH W JPYTHUE); UCIOJb30BaTh HAYYHBIA S3BIK B
KauecTBe CpeAcTBa Mpu padboTe ¢ XUMHUECKOW HH(OpManuend: MNPUMEHATDH
MeXMpeaMETHbIE ((PU3nUecKre U MaTeMaTHYeCKHUe) 3HAaKU U CUMBOJIBI, (DOPMYIIBI,
ab0peBUATypbl, HOMEHKJATYpy; HCIOJb30BaTh M MPeoOpa3OBbIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEICTBA
HaTJISTHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOil TeMbI B X0Ji¢ AHAJIora W/Win
JUCKYCCUHM,  BBICKa3bIBaThb  uACH, (HOPMYIUpPOBaTH CBOU  IPEIJIOKECHUS
OTHOCHUTENFHO BBITIONHEHUS MPEIJIOKEHHOMN 3a/1a4y; BBICTYIATh C MPE3CHTAIUCH
pPE3yNbTAaTOB MO3HABATEIBHOM JIEATENBHOCTH, MOJYYEHHBIX CAMOCTOSITEIHHO WITU
COBMECTHO CO CBEPCTHHKAMHU TIPHU BBIMOJHEHUH XWMHUYECKOTO JKCIEPHUMEHTA,
IOPAaKTUYECKOH paboThl IO HCCIEIOBAaHUIO CBOWCTB H3YYaE€MbIX BELIECTB,
peanM3anui y4eOHOTO TPOeKTa W (POPMYIHpPOBATH BBIBOABI IO peE3yJibTaTaM
IPOBEIEHHBIX UCCIICIOBAHUM MyTEM COTJIACOBAHUS TMO3HIINI B XOJI€ OOCYKICHUS U
oOMeHa MHEHHSIMHU.

OBJ1ajieHHe YHHBEPCAJbLHBIMH PeryJIsITHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBaTh M OCYIIECTBISTH CBOIO IMO3HABATEIHHYIO
AeSTeNbHOCTh, OmpeAensas e€ Iend W 3aJadd, KOHTPOJMPOBAaTh W 1O Mepe
HEOOXOUMOCTH KOPPEKTHPOBATh TMpEAjaraéMblii  ajiropuT™M JCHCTBUNA TIPH
BBIMIOJTHEHNH YYE€OHBIX W HCCIIENOBAaTeNbCKUX 3aJad, BBIOMpaTh Haumbojee
3¢ (deKTUBHBIA CMOCOO0 WX peuleHus ¢ Y4YETOM MOJIYYeHHs HOBBIX 3HAaHUU O
BEIIECTBAX W XHUMHUYECKHX PEAKIUAX; OCYIIECTBISATH CAMOKOHTPOJIbL CBOCH
JESTEIbHOCTH HAa OCHOBE CaMOaHaIn3a
Y CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KJTACC

[IpeameTHble pe3yiabTaThl OCBOEHHA Kypca «OpraHuueckass XUMHUS»
OTpaXkaror:

c(hOPMHUPOBAHHOCTh  TPEICTABIEHUH O XUMHYECKOW COCTABJISIOIICH
€CTECTBEHHO-HAYYHOW KAapTUHBl MHUpPA, POJM XHMHUU B I[IO3HAHUU SIBJICHUU



npuponabl, B  (QOPMHUPOBAHMM MBIIUIEHUS UM KyJbTYpbl JUYHOCTH, €€
(pyHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM JIJIsl PELLIEHUs] IPAKTUUECKUX 3aja4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene; BIAJACHUE CUCTEMOM XUMUYECKHMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATal0IINE TMOHATHS (XUMUYECKUH 3JIEMEHT, arToM, 3JIEKTPOHHAs
o0oJIouKa  aToOMa,  MOJIEKYJd,  BAJEHTHOCTb.  OJIEKTPOOTPULIATEIBHOCTD,
XUMHUYECKasl CBs3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpaii€HHas1), MOJIb,
MOJISIpHasl Macca, MOJISIPHBIM OO0BEM, YIIEpOAHBIA CKENEeT, (PYHKIMOHAIbHAS
Ipynmna, paiaukaig, HW30MEpHUs, W30MEpPBI, TOMOJOTHYECKHA Psii, TOMOJIOTH,
YTIE€BOJAOPOAbl, KACIOPOA M a30TCOAEPKAUIUE COCTUHEHUS, MOHOMEpP, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COEIUHEHHS); TEOPUU U 3aKOHBI
(Teopust cTpoeHusi oprannyeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS
Macchl  BEUIECTB);  3aKOHOMEPHOCTH,  CHMBOJMYECKMHA  S3BIK  XUMHH;
MHUPOBO33PEHUYECKUE 3HAHHUS, JIEKAIIME B OCHOBE IMOHMMAHHS MPUYMHHOCTU H
CUCTEMHOCTH XUMHYECKHX SIBJICHHUM, (DaKTOIOrMUECKHE CBEICHHS O CBOWCTBAX,
COCTaBe, MOJIyYEHUH M O€30MaCHOM HCIOJIb30BAHMHM BaKHEHIIMX OpPraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOM AEATEIbHOCTU YeJIOBEKa; COPMUPOBAHHOCTD
YMEHUN BBISIBIATh XapakTEpHble MpPU3HAKA TOHSTHM, YCTaHaBIMBATh UX
B3aMMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS IIPU ONKMCAHUM COCTAaBa,
CTPOEHHSA U TMPEBpPALICHUN OPraHUYEeCKUX COEIMHEHUN; CPOPMUPOBAHHOCTD
YMEHUI HUCIIOIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsl COCTaBIEHUS MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) POPMYT OpraHUUYECKUX BEIIECTB U
YpaBHEHUN XUMUYECKUX PEAKIUH, N3rOTABIUBATH MOJIEITU MOJIEKYJl OPraHUYECKUX
BELIECTB JUI1 WUIIOCTPALUA MUX XUMHUYECKOTO M ITPOCTPAHCTBEHHOI'O CTPOEHUS;
c(OPMUPOBAHHOCTh YMEHHUI YyCTAHABIMBATh MPUHAJICKHOCTh H3YyYEHHBIX
OpraHMYEeCKUX BEUIECTB IO MX COCTaBy M CTPOCHHUIO K OIpPEAEIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yriieBOJOpPOAbl, KHUCIOpPOA U  a30TCOoJepKallne
COCIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUs), JaBaTh MM Ha3BaHUS IO
cuctematuyeckoii HomeHkiarype (IUPAC), a Takxke NpuBOAUTH TpUBUAIBHBIC
Ha3BaHUS OTAEJIbHBIX OPraHWYECKHUX BEIIECTB (3THIIEH, IMPONWIEH, AallETHUJIEH,
ATUJICHTJIUKOMb, TIUIEPUH, (PeHos, (opManbAerull, aneTanbIerull, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0KO03a,
dpykTO3a, Kpaxmai, UeI0JI03a, TIULUH); CHOPMHUPOBAHHOCTH  YMEHHS
ONpPENENATh BUIbl XUMUYECKON CBA3HU B
OpraHUYeCKUX COCNUHEHUAX (OJMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TIOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BewectB A. M. BytnepoBa st 00bsCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT HX COCTaBa W CTPOEHUS; 3aKOH COXPAHEHUS MAcChl BEUIECTB;



c(OpMUPOBAHHOCTh YMEHHUIN XapaKTepHU30BaTh COCTAaB, CTPOCHHUE, (PU3NUYECKUE U
XUMUYECKME CBOWCTBA THUIUYHBIX MPEACTABUTENICH Ppa3IMYHBIX  KJIAcCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, 3TUJICH, MPOIMMUJICH, alleTUIeH, OyTaaucH-
1,3, metunbyrtanuen-1,3, 0€H30J, METaHOJ, ATaHOJ, ITHJICHIJIMKOJb, TIULEPHUH,
¢deHon, aneTanbaerusl, MypaBbHHAas U YKCyCHas KHCIOTBI, TJIIOKO3a, Kpaxmal,
[EJUII0JI03a, aMUHOYKCYCHasl KHCIJIOTa), WUIIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXAYy HHUMH YpPaBHEHUSIMH COOTBETCTBYIOIIMX XWMHUYECKHUX PEAKIHi C
UCIIOJIb30BAaHUEM  CTPYKTYpPHBIX  (opmyld;  cOpPMHUPOBAHHOCTH  YMEHHUS
XapaKTepHU30BaTh MCTOUHHUKHU YTIEBOJAOPOJHOTO ChIphbsi (HE(Th, MPUPOJIHBIN a3,
yIojib), CHOCOObI HUX MEepepadOTKHM U NPAKTUYECKOE MPUMEHEHHE NPOIYKTOB
nepepaboTku; C(HOPMUPOBAHHOCTb YMEHHM  HPOBOAMTH  BBIUMCICHUS IO
XUMHYECKUM YPaBHEHHSIM (Macchl, 00bEMa, KOJTMYECTBAa UCXOHOTO BEIIECTBA UIIH
OpOAYKTa pEakUuu IO H3BECTHBIM Macce, O00bEMY, KOJMYECTBY OJHOIO U3
MCXOIHBIX BEIIECTB WJIM TPOAYKTOB peakinu); CPOPMHUPOBAHHOCTH YMEHUH
BJA/J€Th CHUCTEMOM 3HAaHUH 00 OCHOBHBIX METO/JAaX HAyYHOrO MO3HAHMUS,
WCIIOJIB3YeMBbIX B XUMUW TPHU HM3YYCHHH BEIIECTB M XUMHUYCCKUX SIBICHHM
(HaOnroneHue, W3MEPEHUE, OKCIEPUMEHT, MOJICIMPOBAHUE), MCIIOIb30BATh
CHUCTEMHBIC XHMHYECKHE 3HAHWUSA JUIsl TPUHATHS PEUNICHUH B KOHKPETHBIX
KU3HCHHBIX CHUTYyaIlMsX, CBS3aHHBIX C BEIIECTBAMH U WX IMPUMEHECHHEM;
c(hOpMHUPOBAHHOCTh YMEHHMM COOJIO/IaTh MpaBWia MOJIb30BaHUS XUMHUYECKOU
MOCYJIOM ¥ J1TabopaTOpHBIM O00OPYIOBAaHUEM, a TaKKe MpaBWiIa OOpallleHUsS C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSMH IO BBIMOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB; C(HOPMHUPOBAHHOCTh YMEHUU IJIAHUPOBATh U BBHITIOIHSATH
XUMHUYECKUNA  DKCHEpUMEHT (IpeBpalleHHUs] OpPraHUYeCKHUX BEUIECTB IMpH
HarpeBaHWM, IMOJIyYCHHE OTUJICHA W W3YYCHHE €ro CBOWCTB, KadyeCTBEHHBIC
pEeaKIMi OPraHNYEeCKUX BEIIECTB, ACHATYypaIus OEJIKOB MPU HarpeBaHUH, I[BETHHIC
peakuuu O€JIKOB) B COOTBETCTBHM C IMpaBUJIAMU TEXHHUKU O€30MacCHOCTH IpHU
oOparieHn ¢ BeIeCTBAaMU M JA0OPATOPHBIM O0OPYIOBAHHEM, MPEICTABISATH
pe3ynbTaThl XMMHYECKOTO OKCIIEpUMEHTa B ¢GopMe 3aluch ypaBHEHUH
COOTBETCTBYIOIIMX peakuuid U (QOpMyJIUpOBaTh BBIBOJBI HAa OCHOBE 3THUX
pe3ynbTaToB;  CHOPMHUPOBAHHOCT  yYMEHHHA  KPUTHYECKH  aHAIM3HPOBATH
XUMHUYECKYI0 HH(QOpPMAIHMIO, IMOJIy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpeicTBa
MaccoBoit uHbopmaruu, IHTepHeT U ApyTrux);

chOPMHUPOBAHHOCTh ~ yYMEHHH  COOJIOJATh  TpaBWjIa  OKOJOTHUYECKH
1IeJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JAESITENIBHOCTH B IEJSIX
COXPAHEHHUSI CBOETO 3J0POBBS U OKPYXAIOIIeW MNPUPOAHON Cpelbl, OCO3HABATh
OMACHOCTbh BO3JICHCTBUSl HAa JXUBbIE OPTaHU3MBbI OMPEICIEHHBIX OPTaHUYECKUX
BELIECTB, MoHUMasi cMbica nokazatens [1/IK, mosicHaTe Ha mpumepax crnocoObl



YMEHBIIIEHUSI U TPEIOTBPAICHUS] MX BPEAHOTO BO3JCHCTBUS HA OpPraHuU3M
YeloBeKa; IS 00ydarouuxcsi ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBBSL:
yMEHUE MPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TIO3HAHUS BEIIECCTB
U XUMHUYECKUX SIBJICHUU; NIl CJIENBIX W CIA00BHUIAIIMX OOYYAIOIIMXCS: YMEHHE
HCIIOJIh30BaTh pebe(yHO-TOUCUHYIO cucTeMy oOo3HadueHui JI. bpaiins mis 3amucu
XUMUYIECKUX (OPMYIL.

11 KIIACC

[IpenmeTHBIe pe3ynbTaThl OCBOCHUSA Kypca «OOIas M HeopraHuvecKas
XUMUSD» OTPaXkKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA, POJU XHMHUU B T[IO3HAHUU SIBJICHUM
npuposibl, B  (GOPMUPOBAHUM MBINUICHUS W KYJIBTYphl JUYHOCTH, €€
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JIJISI PEIICHUS TPAKTUUYECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO M MPUPOIHOM
cpele; BIaJCHUE CUCTEMON XUMHYECKUX 3HAHUM, KOTOPAasi BKJIIOYACT:
OCHOBOITOJIATAIOIINE TMOHATHS (XUMUYCCKHUM DJIEMEHT, aTOM, M30ToIm, S-, pP-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJSPHBIM O0O0BEM,
BaAJICHTHOCTb, DJIEKTPOOTPUIATEILHOCTh, CTEIICHh OKUCIEHUS, XUMUUYECKasl CBS3b
(KoBaJICHTHAs1, MOHHAs, METaJUTMYECKasi, BOJOPOAHAS ), KpUCTAIIMUECKas peméTka,
TUNBl ~ XUMHUYECKUX  PEaKlMii, pacTBOp, DJICKTPOJIUTHI, HEIICKTPOJIUTHI,
AJIEKTPOJIMTUYECKAss JAUCCOLMAIMSI, OKHUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHUYECKOW peakIMu, XUMHUUYECKOE DPaBHOBECHE); TCOPHUHU M 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON JHcconuanuu, nepuoandyeckuii 3akon JI. M. Menpaeneena,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHHUS W MPEBPAILCHUS YHEPIUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMMHH,
MHMPOBO33PEHUYECKHE 3HAHMS, JIeKAIMe B OCHOBE MOHUMAHHUSA MPUUYMHHOCTU U
CUCTEMHOCTH XMMHYECKHX SIBJICHUM, (DAaKTOJIOTHYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U O€30TaCHOM MCITOJIb30BAaHWN BAKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOMN NESITEIHLHOCTH YEIIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHHH BBISBISITh XapaKTEPHBbIC MPU3HAKU TOHSITHM,
yCTaHABJIMBaTh WX B3aWMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSITHS TIPU
OTHMCAaHUM HEOPTaHWYECKHX BEIIECTB M WX NPEBpaIleHUN; CPOPMUPOBAHHOCTH
YMEHUM HCIOJIb30BaTh XMMHYECKYIH) CHUMBOJIMKY JJIi COCTaBJICHUS (popMyi
BEIIIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIUN, CUCTEMATUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHManbHbIe Ha3BaHUSA OTACIbHBIX HEOPraHUYECKHX BEINECTB
(yrapHsblil ras, yriieKMciblid ra3, aMMuak, raiméHas U3BeCThb, Heral€Hasl U3BeCTb,



MUATBEBasl COJla, TMUPUT W JApyrue); cHOPMUPOBAHHOCTH YMEHHU OMPEACISTH
BAJICHTHOCTb W CTEINEHb OKHCIICHUS XUMHYECKHX DJJIEMEHTOB B COEIMHEHUSAX
pa3IMYHOrO  COCTaBa, BHJ XHUMHYECKOM CBsI3U (KOBaJICGHTHasi, WOHHAs,
MeTaNInyecKasi, BOJIOPOAHAs) B COCIMHEHHUSX, THUI KPUCTAIUTMYECKON PpPEIIETKU
KOHKPETHOI'O BEIIECTBAa (aTOMHAasl, MOJIEKYJIApHAs, WOHHAs, METAJUIMYeCcKas),
XapakTep CpeApl B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX COCTMHEHNUN;
c(hOpMHPOBAHHOCTH YMEHUU YCTaHaBJIUBATh MIPUHAIC)KHOCTD
HEOPTraHWYECKUX BEIIECTB MO HUX COCTaBYy K OMNpEAeIEHHOMY KiaccCy/Tpyrie
COeMHEHUN (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJIJIbI, OKCUJIbI, OCHOBAHMS,
KHCIIOTBI, aM(OTepHbIE€ TUAPOKCHUIIBI, COJH); CHOPMHUPOBAHHOCTH YMEHHIA
packpeiBaTh CMbICH Inepuoaudeckoro 3akoHa JI. M. MengeneeBa wu
JNEMOHCTPUPOBATH ero CUCTEMATU3UPYIOLIYIO, O0OBSICHUTEIIbHYIO 51
MPOTHOCTUYECKYI0 (YHKIMH;  CHOPMHUPOBAHHOCTH YMEHUM XapaKTepU30BaTh
3JIEKTPOHHOE CTPOCHUE ATOMOB XHMHUYECKHX 3JIEMEHTOB |—4 mnepuonos
[Tepuoanueckont cucrteMsl xuMuueckux aneMeHToB 1. . Menneneesa, ucnoinb3ys
MOHATHS «S-, P-, O2JIEKTPOHHBIC OpPOUTAINY», «IHEPTCTUUYCCKUE YPOBHHY,
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMUYECKUX DJIEMEHTOB U HUX
COEAMHEHN O mepuoaaMm W rpynnam llepuonudeckord CUCTEMBI XMMHYECKUX
anemenToB [[. U.
MenneneeBa; chOpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh (OMUCHIBATH) OOIIHE
XMMHUYECKUE CBOWCTBA HEOPraHWYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOJTBEPKAATh CYIIECTBOBAHUE T€HETUYECKOM CBSI3M MEXKAY HEOPraHM4YeCKUMU
BEIIECTBAMU C IOMOILIBI0 YPABHEHUU COOTBETCTBYIOIIUX XWMHWYECKUX PEAKLIHIM;
c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(DUIIMPOBATH XUMUYECKUE PEAKITUH TIO
Pa3JIMYHBIM MPU3HAKAM (YHCIIY U COCTABY PEArMPYIOMINX BEUIECTB, TEIJIOBOMY
s dexTy peakiuu, U3MEHEHUIO CTETICHEH OKUCIIEHUS DJIEMEHTOB, 00pPaTUMOCTH
peaKkiMM, YYaCTHIO KaTajanu3aTopa); CPOPMUPOBAHHOCTh YMEHUN COCTABIISATh
YpPaBHEHUS PEAKINIl pa3IUYHBIX TUIIOB, MOJHBIE U COKPAIIEHHBIE YPaBHEHUS
peakIuii HOHHOTO 0OMEHa, YYUThIBasl YCIOBUS, IPU KOTOPHIX ATH PEAKIIMHU UIYT
710 KOHIIa; CpOPMUPOBAHHOCTH YMEHHI MPOBOJNUTH PEaKIINH,
MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB PA3JIMYHBIX HEOPTAHUYECKUX BEILIECTB,
pacrio3HaBaTh OMBITHBIM MTyTEM MOHBI, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPaX
HEOPTaHUYECKUX BEIIECTB; CPOPMUPOBAHHOCTL  YMEHHUH PacKpbIBaTh CYITHOCTh
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI TOCPEACTBOM COCTABJIECHHUS
AJIEKTPOHHOI0 OalaHca ATUX peakinil; cHOPMUPOBAHHOCTh YMEHUN OOBACHSTh
3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKINK OT PA3IMIHBIX (PAKTOPOB; XapaKTep
CMEILIEHHS] XMMUYECKOTO PABHOBECHSI B 3aBUCHMOCTH OT BHEIIIHETO BO3/IEMCTBHUS
(mpunun Jle Hlatenbe); chopMUPOBAaHHOCTh YMEHUHN XapaKTEpHU30BaTh



XUMHUYECKHUE MTPOLIECCHI, JIEKAUIUE B OCHOBE NMPOMBIIIJIEHHOTO MOJTYYEHUs CEPHOM
KHUCIIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTD MPEACTABICHUN 00 00X
Hay4YHbIX MPUHILHUINAX U 3KOJIOTMYECKUX MPOOIEeMax XUMHUECKOTO MPOU3BOJICTBA;
c(hOpMHUPOBAHHOCTH YMEHU I NPOBOJAUTH BHIUUCICHHUS C UCIIOJIb30BAHUEM TTOHSITHS
«MaccoBas J10J1s1 BEUIECTBA B PACTBOPE», 00BEMHBIX OTHOLIEHUH I'a30B MpU
XUMHUYECKUX PEAKIIUSIX, MACCHI BELIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE MM OOBEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKIINU
BEIIECTB, TEIUIOBOTrO A (PeKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPAILICHUS] U COXPAHEHUSI SHEPTUH; C(HOPMUPOBAHHOCTh YMEHU M
coOJII01aTh MTpaBuIla MOJb30BAHMS XUMUYECKOW MTOCYI0i U JJaOOpaTOPHBIM
000pyI0BaHUEM, a TAaK)KE MPaBUiIa OOPAIECHUS C BEILIECTBAMHU B COOTBETCTBUH C
MHCTPYKIUSIMU T10 BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB,;
c(hOpMHUPOBAHHOCTh YMEHU I TUIAHUPOBATH U BBITIOJHATh XUMUYECKUN
AKCIIEPUMEHT (Pa3JI0kKEHUE NEPOKCUAA BOJOPOA B IPUCYTCTBUM KaTaJIn3aTopa,
OIIpEIECIICHUE Cpenbl pacTBOpPOB BEIIECTB  C IIOMOILBIO
YHUBEPCAIbHOIO UHAUKATOPA, BIUSHUE PA3IUYHbIX (AKTOPOB 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 OOpAIIEHUH C
BEIECTBAMHU U JJaOOPaTOPHBIM 000PYAOBaHUEM, MPEJCTABISATH PE3YIbTAThHI
XUMHUYECKOTO IKCIIEPUMEHTA B (DOpME 3allMCU YPaBHEHUI COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTAaTOB;
c(hOpMHUPOBAHHOCTh YMEHUI KPUTUUECKU aHAIM3UPOBATh XUMUYECKYIO
uH(pOpMaIUIO, TOIYYaeMyK W3 pPa3HbIX MCTOYHUKOB (CpeicTBa MacCOBOM
KOMMYHUKaIUK, MHTEpHET U Apyrux);

cOpMHUPOBAHHOCTh ~ yYMEHUU  COOJIOJIaTh  NpaBUJia  DKOJIOTHYECKU
11e1eco00pa3HOro MOBEACHHUS B OBITY M TPYIOBOW JAEITEIBHOCTH B IIEJIAX
COXpaHEHUs CBOEro 3J0pPOBbS MU OKpYKArOIIeH NpUPOAHON Cpeibl, OCO3HABATH
OMACHOCTb BO3/ICHCTBUS Ha KUBbIC OPraHU3MbI ONPEACIEHHBIX BEUIECTB, TOHUMAS
cmpicit mokazarens [IJIK, mosicHAT, Ha mnpumepax crnocoObl YMEHBIICHHUS W
MpPEJOTBpACHUS WX BPEAHOrO BO3JCHCTBUSA Ha OpPraHu3M YeEJOBEKa; s
oOy4Jaronuxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBBS: YMEHUE MPUMEHSTh
3HaHHUA 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHMS BEIIECTB U XHUMUYECKUX
SABJICHUM; JJI CJENbIX M CHA0OBUASIIUX OOYYaIOIIMXCA: YMEHUE HMCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. bpaiins nis 3ammcu XUMUYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

HaumenoBaHue pa3jiesioB u

KoaunuecTBO 4acoB

JaexkTpoHHble (uudpoBbie) 00pazoBaTebHbIE

Nan/m TeM HPOrpaMMsI Beero Kourpoabnbie | 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 COCAUHEHUN
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
— aJIKaHBbI
HenpenensHueie https://academycontent.apkpro.ru/lesson/4038171e4158-
2.2 YTIICBOIOPOJIBI: AIKCHBI, 6 0 1 4bd1-ae98-18dc1cfh9399
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
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Pasznea 3. Kucaopoaconepskamnue oprannyeckue coeJuHeHust

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. AMUHOKUCIIOTHL. belnku 3 4481-839e-9205f201b73e
Hroro mo pazueny 3

Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHUS

5.1 [Tmactmaccer. Kayuyku. Bonokna 2

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

Hroro no paszneny 2
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
N 1/ HauMeHoBaHue Pa3iesioB M TeEM (undposeie)
gt IpPOrpaMMbI Beero Kontpoanunie | Ilpakruyeckue — 00pasoBaTejbHBIE
padoThI padoThI pecypcebl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aromoB. [lepuomudeckuii 3akoH
1.1 u Ilepuomuyeckas CHCTEMa XHMHYECKHX 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

Jara
Ne Tema VooKa JJIeKTPOHHBbIE LU (PPOBBIE
n/a yp Ilo IJIa"ny ITo (l)aKTy 06p330BaTeﬂbele pecypcbl I[OMaH_IHee 3aJaHHuC
[ToBTOpEHUE Kypca XUMUH — MIOBTOPEHUE
1 OCHOBHOM IIIKOJIBI 05.09
BBonHast koHTpONBHAs padoTa MIOBTOPEHUE
2 12.09 1
IIpeamer opraHM4ecKOr XUMUH I1.1,2
Teopus cTtpoenus 5 https://academycontent.apkpro.ru/lesson/a9f3d19
g | prOHcCRiE COSATHEHIN A. 19.09 15e1e-4e24-ac02-efb16fa49f6a
M. byrneposa, e¢ ocHOBHEIE ' https://academycontent.apkpro.ru/lesson/726ee09
MOJIOKCHUSA 9e1a9-410f-b8be-b4ch589aeadl
_ https://academycontent.apkpro.ru/lesson/258ddc0| I1.7,8
4 | /\IKaHbI: COCTAB M CTPOEHHNE, 96.09 6ec23-473c-b3d7-ed82fcaddd02

TOMOJIOTHYECKHM AT
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. https://academycontent.apkpro.ru/lesson/258ddcO TI1.9
5 | Meran uoTan — npocreiiume 03.10 6ec23-473c-h3d7-ed82fcaddd02
MIPEICTABUTENH AJIKAHOB
' https://academycontent.apkpro.ru/lesson/4038171 T1.10
g | {MIKCHBL COCTAB U CTPOCHHC, 10.10 e4158-4bd1-ae98-18dc1cfh9399
CBOMCTBa
OTUJIEH U TIPOIUIIEH — IL.11
7 IPOCTEHIINE IPEICTABUTENN 17.10 https://lesson.edu.ru/04/10
AJIKEHOB
[TpakTuueckast paborta No 1. I1.12
8 «Ilonyuente yTuena i 24.10 https://academycontent.apkpro.ru/lesson/53cd
W3yHeHHe ero CBOHCTE» 23792a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byraauen-1,3 u I1.13
MeTmI0yTaauen-1,3.
9 TloTyHenHe CHHTETHIECKOTO 07.11 https://lesson.edu.ru/04/10
KaydyKa ¥ pe3UHBI
AJIKMHBI: COCTaB U I1.14
0COOEHHOCTH CTPOCHUSI,
10 TOMOJIOTHYECKUH PSL. 14.11 https://lesson.edu.ru/04/10
AneTuieH — npocTenmmn
MPEJICTAaBUTENb aJIKHHOB
OIl.MaT.
11 BbruniciieHus o ypaBHEHUIO 2111 https://academycontent.apkpro.ru/lesson/7dad Alom.mar
XUMHYECKON peaKinu ' a0278448-418f-b416-fhaledd4ab6d
I1.15
12 ApeHbI: OEH30J1 U TOTYOJI. 2811 https://academycontent.apkpro.ru/lesson/d86

ToKCUYHOCTH ApCHOB

d7d00d5b4-491d-aded-c3ddal9feef4
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13

I"'eneTnueckas CBA3b
YIJIEBOAOPOJOB,
MIPUHAJIECKALINUX K
pa3IMYHBIM KJlaccam

05.12

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

I1.16

14

[Ipuponusie HUCTOYHUKHU
YIJIEBOAOPOAOB: MPUPOIHBIN
ra3 M TONyTHbIE HE(TSIHbIC
ra3sl, HeTb U TPOAYKTHI €€
nepepadoTKu

12.12

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

I1.17

15

[IpupoHbIE HCTOYHUKHU
YIJIEBOAOPOIOB: IPUPOIHBII
ra3 " MOIyTHbIC HEPTSIHbIE
ras3pl, HepTh ¥ MPOIYKTHI €€
nepepadoTKu

19.12

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

IT.18

16

Kontponbnass  pabora  mo
pazzeny «YTIeBOI0pOAb»

26.12

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

17

IIpenenbHble  OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOI.
Bonoponnas cea3b

09.01

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

I1.1-18

9c18b7440-4b6f-bf84-c04fad71694f

I1.19-20

18

MHoroaroMHsIe CIIUPTBHL:
STUJICHTIIMKOJb U TIULEPUH

16.01

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

a2a9c8c0ef-4827-a8e5-d12a0bedc826

I1.21

19

®eHnom: CTpOeHUEe
MOJIEKYJNbI, (QU3NYECKUE U
XAMHYECKHE CBOICTBA,
MIPUMEHEHHUE

23.01

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

883b87c5f-4f16-896e-10a2278b08f1

I1.22
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Anpaeruapl: GopManbaeru u

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

I1.23-24

20 aneTanbaerun. AeToH 30.01 4bh3190ba3-4945-b076-ch72e5858b90
OIHOOCHOBHBIE TTPE/IETbHBIE https://academy- 11.25-26
21 KapOOHOBBIE KHCIIOTHL: 06.02 content.apkpro.ru/lesson/b4feaa043438-
MypaBbHHAsA U YKCyCHas 4b57-a3ec-ba0f9fe63c0d
[TpakTuueckas padota Ne 2. I1.27
99 «CBO¥iCTBA pacTBOpa 13.02 https://academycontent.apkpro.ru/lesson/983
YKCYCHOI KHCTOTH 4d408386d-444a-8de3-7efba8b98cdb
CreapuHoBasi U OJICMHOBAs Jlom.mar.
23 KHCIIOTEL, Kax 20.02 https://lesson.edu.ru/04/10
npeaACTaBUTCIIN BBICIIINX
Kap6OHOBLIX KHUCJIOT
MprU1a Kak cOJIM BBICIIUX 11.30
24 | KapOOHOBBIX KUCIOT, HX 27.02 https://lesson.edu.ru/04/10
MOIOIIEE NE€HCTBUE
CnoxHble >Qupel  Kak I1.29
HpOI/I3BO,Z[HI>Ie Kap6OHOBI>IX
25 KHCITOT. THapoH3 05.03 https://academycontent.apkpro.ru/lesson/71a
CIOKHBIX 5DHPOB c43f2a0d4-4945-a0eb-1e59cd5f4d9of
Kupsr: TUAPOJIN3, I1.30
26 NpUMEHEHHe, OMOJIOTHYeCKast 12.03 https://academycontent.apkpro.ru/lesson/71a
POJIb JKUPOB c43f2a0d4-4945-a0eb-1e59cd5f4d9f
YrneBodsl: COCTaB, I1.31-32
KJaccupuKarus.
27 Baxueiine 19.03 https://academycontent.apkpro.ru/lesson/709

IIPEJCTAaBUTENIN:  TJIIOKO3a,
bpyxTO3a, caxapo3a

ce43adeb6-4281-963b-01d2e212d4d0
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KanMaJ'I U LEJIK0JI03a KaK

I1.33-34

28 IPUPOAHBIC MOJUMEPDI 09.04 https://lesson.edu.ru/04/10
[IpomexxyTounas arrecrariusi. I1.19-34
Hrorosast KOHTpoOJIbHASA
29 | pagora 16.04 https://lesson.edu.ru/04/10
I1.36
30 | AMMHBI: METHJIAMHUH U aHUJIUH 23.04 https://academycontent.apkpro.ru/lesson/0c6
08a594c69-4481-839e-9205f201b73e
AMHUHOKHUCIIOTBI KaK I1.37
amM(OTEepHbIE OPTaHUYECKHE
31 COEIUHEHMUS, ux 07.05 https://academycontent.apkpro.ru/lesson/c2f2
OUOJIOTMYECKOE 3HAYCHHUE. 3d743d1-4873-ace0-78eca6009628
IlenTnabl
benku kak nmpupoaHbIe I1.38
32 BBICOKOMOJICKYJISIPHBIC 14.05 https://academycontent.apkpro.ru/lesson/c2f2
COEIUHEHUSI 3d743d1-4873-ace0-78eca6009628
OCHOBHBIE TOHATUA XUMHUHU [1.42-43
33 BBICOKOMOJICKYIISIPHBIX 21.05 i
N https://lesson.edu.ru/04/10
COeIUHEHUI
OCHOBHBIE METOBLI CHHTE3A [1.44-46
BBICOKOMOJICKYJISIPHBIX
34 28.05

coenqmuennii. IlnmacTMaccsr,
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 pecypcebl
[ToBTOpEHME Kypca OpraHM4eCKON XUMHUHU IIOBTOPEHHE
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
XUMHYECKHX 3JIEMEHTOB U UX
COEMHEHUH 110 TPYIIaM U MEPUOJIaM.
Crpoenne  BemiectBa.  XHMMHUECKas I1.7-8
CBSI3b, eé BU/JIBL; MEXaHU3MBbI
4 A N 26.09 https://lesson.edu.ru/04/10
0o0pa3oBaHUsl ~ KOBAJEHTHOW  CBS3M.
Bonoponnas cBs3b
BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb. 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 COETUHEHHI.
I'enetnyeckasi CBsI3b HEOPTAHUYECKUX
BEILIECTB, Pa3IUYHBIX KJIACCOB

10.10

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

I1.12

Krnaccudukanusa XuMHUeCKUX peakluil B
HEOPraHWYECKON U OpraHnvYeCcKOn
XUMHH. 3aKOH COXPaHEHHS MacChl
BELIECTB; 3aKOH COXPaHEHUS U
MIPEeBPALICHUS SHEPTUU TTPU XUMHUYECKHUX
peakuusax

17.10

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

Jlom.mar.

CxkopocTts peakiuu. O6patumblie
peakuuu. XMMHUYECKOE pABHOBECUE

24.10

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

I1.13

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3nuYHbIX (HAaKTOPOB 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. Peakium HOHHOTO
oOMeHa. ['maponus opraHMYecKUX U
HCOPTraHNYCCKUX BCIUICCTB

21.11

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

I1.19-20

12

OKHUCINTEIFHO-BOCCTAHOBUTEIHHBIE
peakmuu. [lonsitre 06 >mekTponuse
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. DJIEKTPOXUMHUYECKUN
PsI HAPSKEHUN METAJLIOB

16.01

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

I1.33

19

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

23.01

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

I1.35

20

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

30.01

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

I1.36

21

®u3nYECKUEe CBOKMCTBA HEMETAIIIOB.
AJUTOTpOTINS HEMETAJIOB (Ha TIpUMepe
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 COEIUHEHUN

05.03

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

I1.41

26

O00011eHrEe U CUCTEMATH3aIs SHAHUH
o teme «Hemeramiely». BeruncieHus no
YpaBHEHUSAM XUMHUYECKUX PEaKIUi U
TEPMOXHUMHUYECKUE PACUETHI

12.03

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

IIOBTOPCHUC

27

[IpakTuueckas padborta Ne 3. «Pemienue
AKCIICPUMEHTAIIbHBIX 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. HeOpFaHI/IquKI/Ie nu
OpraHNU4Y€CKUC OCHOBAHUA

16.04

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

I1.39, mom.mar.

30

AMpoTepHble HeopraHU4ecKHue u
OpraHUYECKUE COCAUHECHUS.
I'eneTndeckast CBA3b HEOPraHUYECKHX M
OpraHWYECKHX BEUIECTB

23.04

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

Jlom.mar



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

31

Pone xumuu B o0ecrieueHun
AKOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIEBON OE30MaCHOCTH, PA3BUTHH
MEIULIMHBI

07.05

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

I1.46

32

[IpeacraBnenuss o0 OOIMX HAYYHBIX
MPUHIIAITAX MIPOMBIIIIJICHHOTO
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 ITPOLHECCA 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'abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AkuumoHepHoe oOuiectBo «M3aaTenbeTBoO

«ITpocsemenue»,2021r.
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METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
Xumusi(6a30BbIifypoBeHb). Peanmm3aruss  oOpa3oBanusi: Metogudeckoe mocobue s yumtens / Kasepuna A. A,
[Muayruna I'.B.; nox pen.l'. B. [Tuayrunoit. M. : ®T'BHY «ucTtutyT crpaterun pazsutus obpaszoBanus PAOy, 2022 81

C..HJI.

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

programmy/









