IHHOACHUTEJBbHAA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOEHUS (eaepalbHON 00pa3oBaTeNbHON MPOrpaMMBbl CPEIHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DenepanbHOM TrOCyIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumuss» B oOpa3oBaTelbHBIX oOpraHm3anusax Poccuiickoit deneparnuu, peaqTu3yrOIIMX
OCHOBHBIC 00pa3oBaTeiIbHBIC MPOTPAMMBI, U OCHOBHBIX MONOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

['maBHBIMH LETSIMU U3y4eHHS TTpeaMeTa « XuMus» Ha 6a30BoM ypoBHE (10 KII.) ABISIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOH JIeKaT KIIOUEBHIEC MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAayKH, YCBOGHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PAa3BUTUS U CTAHOBJICHMUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX IJII IPUOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MHUpE BEIIECTB U XUMHUECKHUX SIBJICHUHM, UMEIOIIUX MECTO B MPUPO/JIC, B MPAKTUIECKON 1
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAONMIOACHUWEM W
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpaleHus ¢ BeIECTBAMH.

CerogHsi B TpeMNoJIaBaHUM XUMHUU B OOJBIIEH CTENEHH OTHAETCA MPEANOYTCHUE
MPAKTUYECKOH KOMIIOHEHTE COJEp)KaHUA OOY4YeHHs, OPHEHTHUPOBAHHONW Ha MOJATOTOBKY
BBIMTYCKHHUKA 00I1e00pa3oBaTeNbHON OpraHu3alliy, BJIAJACIONIIEro He HabopoM 3HaHHM, a
(GYHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIMOCcO0aMHU M YMEHHUSMHU AaKTHUBHOTO TOTYYEHHS
3HAHUUW ¥ IPUMEHEHUS UX B peaTbHOM )XKU3HU ISl pEIICHUS TPAKTUUECKUX 3a]1a4.

B cB3m ¢ »TUM TpH H3ydeHMH TpenMeTra «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 331a4H, KakK:

ajganTanus OOyYalIIMUXCS K  YCIOBUSM JUHAMHUYHO  Pa3BUBAIOIIETOCS  MHDA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHSATHIO TPAMOTHBIX pEHMIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMIA),
MMEIOLINX YHHUBEPCAIbHOE 3HAUEHUE NIl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: pEIIeHUs IpobiieM,
MOMCKA, aHaimu3a W 00paboTku WHGOpPMAIUU, HEOOXOMUMBIX JUIsi MPUOOpPETEHUs OIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHUM XUMUHU, a TAKXKE JUIsl OLEHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEenay;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIBHO TPUOOpETaTh HOBBIE 3HAHUS 110 XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIONB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS
TEXHOJIOTHH JJIs MIOVMCKA M aHaIN3a Y9eOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
COJIepKaHuUs;



(dbopMHpOBaHUE U PA3BUTHE Y 0OYYAIOUIMXCS ACCOL[MATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE Y OOydYaromuxcs YOSKIEHHOCTH B TyMaHHUCTUYECKOW HAlpaBJICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
IPUPOONOIB30BAHUSA, TOMOJHEHNUS SHEPreTHYECKUX PECypcOB M COXPAHEHHUs MPUPOIHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO0 OTHOIICHHS K MPHUPOJIEC U CBOEMY
3JI0POBBIO, a TaK)Ke MPUOOPETEHUS OIBITA MCIIOJIL30BAHMS MMOJYYCHHBIX 3HAHUH JIJISl TIPUHSTUS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

OO1m1ee 4nciio 4acoB, OTBEACHHBIX Ul M3YYECHUS XUMHHU, HA 0a30BOM ypOBHE CpPEIHEro
o0miero o6pa3oBaHUs COCTABIISET:

- B 10 kimacce - 68 yacoB (2 yaua B HEJEIIO);

- B 11 kimacce - 68 uacoB (2 yaua B HEJCIIO).



COJEPKAHUE OBbYYEHUA

10 KUIIACC
TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpenMeTr opraHM4YecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: oprannueckux coequHenuii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOpPMYIBl OPraHMYECKHUX BEUIeCTB. | omoiorus,
n3oMepus. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHMX — OJUHAPHBIC U KPAaTHBIE CBS3H.

[lpencraBaenne o  wiaccudukauum — opraHudeckux  BemectB.  HomeHnknarypa
OpraHMYECKUX COEIMHEHUN (cUcTeMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIpEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3Y4YEHHs BEIIECTB U UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
o0pa3liaMu OpraHMYECKUX BEIIECTB U MaTepHajJaMHM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONHMCAHME JEMOHCTPALMOHHBIX OIIBITOB 10
IIPEBPALEHUIO OPTaHUYECKUX BELIECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYIIIMBaHUE U TOPEHUE).

YriieBogopoanbl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psan. Meran M 3TaH — NpocTeHmme
IPEJCTAaBUTENIN aJKaHOB: (U3NYECKUE W XMMMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U TPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEHIINE
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKMEe M XHMHYECKHE CBOMCTBa (peakuuu TUIPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLllN ), IOIyY€HUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmiOyraaueH-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBO¥cTBa (peakuus noauMmepusanun). [lonyueHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS,, TOMOJIOTMUYECKMH psii. AUeTuieH —
INPOCTEHIINIA MPEICTABUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATAllUU, TOPEHMUS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE W XHMHUYECKHE CBONCTBA (peakuuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUPosanus U HUmpo6aHus), noiyueHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHdeckas CBsA3b MEXIYy  YIVIEBOJOPOJAMHU,
IIPUHAJIEKANIMMU K Pa3JIUYHbIM KJIaCCaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpoAoB. [IpupoHbIil ra3 U MonmyTHbIE HEPTSIHBIC Ta3bl.
Hedts u e€ mpoucxoxaenue. CnocoObl mnepepabOTKH HEPTU: NEPEroHKa, KPEKUHT
(TepMuUECKHii, KaTaTUTUYECKUI), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KaydyykoB U pe3uHbl, Kojutekun «HedTe» n «Yroap», MoiearpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOoThI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Maccel, 00BEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBAa WM MPOAYKTAa peaklUWy MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WJIU IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHNs



[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (HU3UYECKUE U
XUMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOIAaMHU, TOPEHHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YeJloBeKa.

MHoroaTtomMHble CHUPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHbIE cIUpTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJIEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpnerunsl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBa (peakUuy OKMCIEHHS U BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKLUH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalMM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoJpl: cocTaB, KilacCU(pHUKAIMs YIII€eBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3MUECKHE U XUMUYECKUE
cBoicTBa (B3aumojeicTtBue ¢ ruapokcunom Menu(ll), okucieHne amMMuUadyHBIM PACTBOPOM
okcugma cepebpa(l), BoccraHOBICHHE, OpOXKEHUE TIIIOKO3bI), HAaXOXKJICHHE B IPUPOJE,
npUMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIHOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIu3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugoMm wmeau(ll)), MHOroaroMHBIX
cnupToB (B3aumopeiicTBue ruuepuHa c ruapokcugoMm meau(ll)), anpaernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMajia C HOAOM), NpPOBEAEHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOHW peakuuu (Macchl, 00bEMa, KOIUYECTBA
UCXOJIHOTO BEIECTBA MJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm@OTepHble OpraHuyeckue coeauHeHus. dDusnyeckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IuuuHa). buonornyeckoe 3HaueHue
amMuHOKUCIOT. [lenTumsl.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBa OEJKOB: THUIPOJIN3, JEHATyparus,
Ka4yeCTBEHHBIE pEaKIu Ha OeJKH.



OKcliepUMEHTAlIbHbIE METOJbl M3YYEHHUsS BEUIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OETKOB IpPH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COCIMHEHUS

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHWH: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTCMEHb IOJIMMEPU3ALUK, CpEeNHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOHICHCAITHS.

OKclepUMEHTaIbHbIE METO/Ibl M3YUYEHHUs BELIECTB M UX IPEBPALICHUN: 03HAKOMIICHHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

XuMus U )KU3Hb

Posib xumMuM B 00€CTI€YeHUN SKOJIIOTUYECKOH, SJHEPreTUYECKON U MUIIEBOI OE30MaCHOCTH,
pa3sBUTHUM MeIULMHBL. [IOoHATHE O Hay4HBIX METOJaX IO3HAHMsS BEIIECTB U XUMHUYECKUX
peaKIui.

XuMHUST ¥ 3[I0pPOBbE YEJIOBEKAa: MpPaBUJIa HCIIOJIB30BAHMS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMSI ITPETIapaToB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeamMeTHbIe CBA3H.

Peanuzanus MeXnpenMeTHbIX CBsI3€H IpU M3ydeHUU opranudeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HUCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
MOHATHH, SBISIOMINXCS CUCTEMHBIMU JIJIS1 OT/ICIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IMOHATHS: SBJIEHUE, HAay4yHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIM3, CUHTE3, KJIacCU(pHUKAIMs, MEepUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
OKCIEPUMEHT, MOJICTTPOBAHUE.

dwusmka: Matepus, YHEPTUs, Macca, aTOM, MIEKTPOH, MOJIEKYJIa, YSHEPTETHUECKUH YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BElleCTBa, (pU3MUECKUe BETUYMHBI U €AMHUIIbI
UX U3MEPEHUs.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YIII€BOIbI, KHUPbI, PEepMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHoorHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIIBHOTO MUTAHUS, MOIOIIHNE CPE/ICTBa,
JIEKapCTBEHHbBIE H KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX

BOJIOKOH.



11 KUIIACC
Tema 1. BaxkHell e XUuMH4YeCKHe MOHATHUA U 3aKOHBI (9 yacoB)
AtoM. Xumuueckuii aneMenT. M3oronsl. [IpocThie U CI0KHBIE BEIIECTBA.
3aKOH COXpaHEHUs1 MacChl BEIIECTB, 3aKOH COXPAaHEHHMS W NPEBPAILECHHS SHEPrUM IpuU
XUMHYECKMX pEaKUUsAX, 3aKOH IIOCTOSHCTBA COCTaBa. BellectBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.
ATOMHBIE opOuTany, S-, P-, d-, f-anekTponsl. OCOOEHHOCTH pa3MEIEHHsT JJIEKTPOHOB I10
opOHUTANIIM B aTOMax MajlbIX M OOJBLIMX MEPHOIOB. DHEPreTUYECKUE YPOBHH, IMOAYPOBHHU.
CBs13b IEPUOANYECKOTO 3aKOHA U MEPUOJINYECKON CUCTEMBI XUMUYECKUX AJIEMEHTOB C TEOpUE
cTpoeHusi aTtoMoB. KoOpoTkuil M JJIMHHBIA BapuaHThl TaOJHMIBI XUMHYECKHX 3JEMEHTOB.
[Toso’)keHHe B NMEPUOJUYECKONH CUCTEME XMMHUYECKUX 3JIEMEHTOB BOJOpOJA, JIAHTAHOMJIOB,
AKTMHOUJIOB U UCKYCCTBEHHO IOJIYYEHHBIX 3JIEMEHTOB.
BanenTHOCTh M BajeHTHbIE BO3MOXHOCTU aTOMOB. Ilepuoanueckoe n3MeHEHUE BAJIEHTHOCTH U
pa3MepoB aTOMOB.
Pacuernpie 3amaun. Beramcnenue maccel, o0beMa WJIM KOJMYECTBA BEIIECTBA 1O HM3BECTHOMU
Macce, 00beMy WJIM KOJUYECTBY BEIIECTBA OIHOTO W3 BCTYNUBIIMX B PEAKLIUIO WU
MOJIYYUBIIUXCS B PE3YJIbTAaTE PEAKLIUU BELIECTB.
Tema 2. Ctpoenne BemecTBa (6 4acoB)
Xumu4deckasi CBsi3b. BuUIbl U MexaHW3Mbl 00pa3oBaHUS XMMHYECKOW CBs3U. MOHHas CBS3b.
Karvonsl u anuonbl. KoBaneHTHas HenojsipHas cBs3b. KoBaneHTHass mOJSIpHAsl CBA3b.
OnexTpooTpunaTesbHOCTh. CTeneHb OKuUciaeHHs. Meramindeckass cBsi3b. BoaopoaHasi cBs3b.
[IpocTpaHCcTBEHHOE CTPOECHHME MOJIEKYJI HEOPTAHUYECKUX U OPTaHMYECKUX BEILIECTB.
THIbl KPUCTAJUIMYECKUX PEIIETOK M CBOWCTBA BeHIeCcTB. [IpMUMHBI MHOTrOOOpa3ws BEIIECTB:
M30MEpHsl, TOMOJIOTHUS, aJUIOTPOIHUS, U30TOIUS.
Hemoncmpayuu. Mojnenu  HWOHHBIX,  aTOMHBIX,  MOJIEKYJSIPHBIX U METaJUIMYECKUX
KpUCTATMYECKHX pemeTok. Dpdext Tunnans. Moaenan MOIeKyaI H30MEPOB, TOMOJIOTOB.
Pacuemnvie 3a0auu. Berunucnenre mMacchl (KOJIMYECTBA BELECTBA, 00bEMA) MPOJYKTa PEaKIMH,
€CJIM JJIs1 €0 MOJYYEHUs JJaH PACcTBOP C ONPEIECICHHON MacCOBOM J0JIEH MCXOIHOTO BEILIECTBA.
Tema 3. Xumnueckue peakuuu (6 4acon)
Knaccudukanus XuMHUUECKUX peakliuii B HEOPTaHUYECKOW U OpPraHNYeCKO XUMUHU.
CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3jMyHbIX (aKTOpOB. 3aKOH JAEWCTBYIOLIMX Macc.
Ouneprust aktuBanuu. Katamuz u  karanmuszatopel. OOpaTUMOCTh peakiuil. XUMHUECKOe
paBHOBecue. CMelleHHe paBHOBECHS MOJA JeHCTBUEM pa3nuyHbIX (akrtopoB. [lpunnun Jle
laTense. [Ipon3BOACTBO CEPHOM KMCIOTHI KOHTAKTHBIM CIIOCOOOM.
Pacuemnvie 3a0auu. Beruucnenre Macchbl (KOJMYECTBA BEIECTBA, 00bEMa) MPOJYKTa PEaKIHH,
€CJIM U3BECTHA Macca UCXOJHOTO BEIIECTBA, COAEPIKALIETO ONPEIEICHHYIO JOJI0 IPUMECEH.
Tema 4. PactBopsi (10 yacos)
Hucnepchble cuctemsl. VicTuHHBIE pacTBOpBI. CrIOCOOBI BBIPAXKEHUSI KOHIEHTPAIMA PAaCTBOPOB:
MaccoBasi JI0Jil PaCTBOPEHHOI'O BEIIECTBA, MOJSpHAsl KOHLEHTpauusa. KoimouaHele pacTBOpSI.
305m, Teu.
OnekTponauTnueckas auccounanusa. CuiibHble W cliadble 31eKTPOIUTHL. KHCIO0THO-OCHOBHBIE
B3aMMOJEICTBUS B pacTBopax. Cpena BOJHBIX pacTBOPOB: KHCIAs, HEUTpaJbHas, LIEIOYHAs.
HNonnoe npoussenenue Boabl. Bomopoansrit mokasarens (pH) pactBopa.
I'nponn3 opraHMYECKUX U HEOPraHMYECKUX COSIUHEHHMH.
Ilpakmuuecxas paboma Nel [lpurotoBineHne pacTBOpa ¢ 3aIaHHON MOJISIPHOW KOHIIEHTpaIuen
Tema 5. DnexkTpoxumuyeckue peakumnu (6 yacos)
XYUMHUYECKHUE HCTOYHUKUA TOKa. Psii cTaHIapTHBIX SJEKTPOAHBIX MOTEHIHUANOB. DJIEKTPOJIU3
pacTBOpPOB U paciuiaBoB. [IoHsATHE 0 KOppo3UH MeTayuI0B. CIOCOOBI 3aIIUTHI OT KOPPO3HH.
Tema 6. Metasubl (12 yacos)



[TonmoskeHrne METaIOB B MEPUOAMYECKON CHCTEME XMMHYECKUX 31eMeHTOB. OOIue cBOHCTBa
METaJUIOB. DJIEKTPOXUMHUYCCKUN Psj HampsoKeHUH MerauioB. OOmue crmocoObl MONTYyYeHUS
METaJIOB.
O0630p MeTaIOB TUIaBHBIX MNOArpynn (A-Tpymnm) HEpUOAMYECKON CHCTEMBl XUMHYECKHX
AJIEMEHTOB.
O630p MetaioB riaBHeIX nonarpymnn (b-rpymm) nepuonnyeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB (M€]lb, IMHK, TUTAH, XPOM, KEJI€30, HUKEIIb, JIATHHA).
CrnaBbl METaJIOB.
OKcubl U THAPOKCHU/IBI METAILTIOB.
Jlemoncmpayuu. O3HakOMJIEHHE ¢ O0pa3liaMd METANIOB U MX cOeauHeHuU. B3aumopelicTBue
HICJIOYHBIX U IIEIOYHO3EMENIbHBIX METAUIOB ¢ BOAOW. B3auMopeiicTBue Meau ¢ KUCIOPOJIOM U
cepoit. Dnektponu3 pactBopa xyopuaa Meau (I1). OmbITEI MO KOPPO3UH METAIJIOB M 3aIUTE OT
Hee.
Jlabopamopnvie onvimol. B3auMmozeiicTBie IMHKA U Keje3a ¢ pacCTBOPAMU KUCJIOT U IIeJouei.
3HaKOMCTBO ¢ 00pa3liaMy METAJUIOB M UX pyAaMu (paboTa ¢ KOJUIEKLIUAMH).
Pacuemnvie 3a0auu. PacueTsl M0 XMMHUYECKUM YpPaBHEHMSIM, CBSI3aHHBIE C MAacCOBOW Jioyiei
BBIXO0/Ia TPOJIYKTA PEAKIIUUA OT TEOPETUUECKH BO3ZMOKHOTO
Ipaxmuuyeckas pabomaNe2 Pewienue 3KCnepumMeHmanbHulx 3a0ay no meme «Memanny.

Tema 7. HemeTauinl (8 yacoB)
O0630p cBoiicTB HemeTasioB. OKHUCIUTENHbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA THUIHYHBIX
HeMeTauioB. OKCHABI HEMETALIOB M KHCIOPOJOCOJEpKalue KHUCJIOTh. BomopoaHbie
COETMHEHUS] HEMETAJLIOB.
Jemoncmpayuu. O6pa3ibl HEMETaJIIOB. O6pa3sibl OKCHJIOB HEMETAJIJIOB u
KHUCIIOpOJICOoAepKaluX KUcIoT. ['openue cepsl, pocdopa, xenesa, Maruus B KUCIOPO/IE.
Jlabopamopuvie onvimel. 3HAKOMCTBO ¢ 00pasllaMM HEMETAUIOB W WX TMPUPOTHBIMU
coequHeHUsIMU (paboTa ¢ KoJuleKIusIMH ). Pacrio3HaBaHue XJI0pHUI0B, CyIb(aToB, KApOOHATOB.
['eneTnyeckast CBA3b HEOPTraHUYECKUX U OPTAaHUYCCKUX BEIIECTB.
Ipaxmuueckas pabomaNe3 Pewienue 3KkcnepumeHmanbHulx 3a0ay no meme « Hememaniwi».

Tema 8. O6001meHne Kypca oprannueckoii xumun (3 yaca)

COBpCMeHHI)IG NpeaACTaBJICHHUA O TCOPUU CTPOCHHUSA OPraHMYCCKUX BCHICCTB. CocraB u
CTpPOEHHE OpPraHMYECKHX BEIIEeCTB, HUX Kiaccupukanusg. Buabl u3omMepuu: CTPYKTypHas H
pOCTpaHCTBEHHas. J[0Ka3arenbCTBO 3aBUCMMOCTH CBOMCTBA BEILIECTBA OT CTPOCHUS U COCTaBa,
NPUMEHEHHs BEIEeCTB OT CBOWCTB M cHocoOoB monyyeHHus. OOuiue cBOWCTBA U CIOCOOBI
MOJTyYEHUS YIIIEBOIOPOIOB, KUCIOPOACOAEPKAINX U a30TCOACPKAIIUX OpraHMYECKHE BEIIECTB
Y UX TEHETUYECKHUE CBSI3U
Jemoncmpayuu. Monenn monexkyn. Bugeo-pecypebl «BaneHTHbIE COCTOSIHHSI aTOMa YIiepoJia B
MOJIeKyJIaX OpraHNYeCKHUX BEIECTB, 00pa30BaHUE XUMHUYECKUX CBA3EH»,

Tema 9. Xumusi v ku3Hb. (2 yaca)
XuMUsg B IPOMBIIUICHHOCTH.  [IpMHIMIIBI  XMMHMYECKOrO0  IPOM3BOACTBA.  XUMHKO-
TEXHOJIOTHYCCKHUEC MPHUHIMIILI ITPOMBIIIJICHHOTO IMOJIYYCHHSA MCETAIOB. HpOI/ISBO,}ICTBO YgyTyHa.
IIpon3BoACTBO cTamM.
Xumust B ObITy. XUMUYECKast MPOMBIIIIICHHOCTh M OKPY’KArOIIas cpe/a.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA BA3OBOM YPOBHE CPEJHEI'O
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOSHUS OOYYAIOIIMMHUCSA MPOrpaMM CpPETHEro OoO0mIero o0pa3oBaHUS
(JIMYHOCTHBIM, METAIIPEIMETHBIM U INpeAMETHbIM). HayuHo-MeToauueckoil OCHOBOM i pa3pa0OTKU IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS
pPOrpaMM CpeHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBUU C CHCTEMHO-IIEATEIHHOCTHBIM MOAXOJIOM B CTPYKTYpE JMYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS MpeaMeTa «XUMHUs» Ha
YPOBHE CpEIHEro 00111ero 00pa30BaHuUs BbIJIEIECHbI CIEAYIOLIUE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOUIUMHUCA POCCHUUCKOW TPaKIAHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOATEIBHOCTH U
CaMOOMPEICICHHIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

1eJICHANTPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JIMUHOCTH HAa OCHOBE KJIFOUYEBBIX IIEHHOCTEH U UCTOPUYECKUX TPaAUIIMi 6a30BOM
HAayKU XVMHHU,

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroUIMXcs PYKOBOJACTBOBATHCS B CBOEU JAEATEIHLHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKaMH,
MPUCYIIUMU [ETOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HAJIMYUEC IIPpaBOCO3HAHUA SKOJIOTHYECKOU KYJBbTYPEI 1 CIIOCOOHOCTH CTaBUTH eI U CTPOUTD KU3HCHHBIC ITJIAHBI.

JIngHOCTHEBIE pE3yiabTaTbl OCBOCHUA MPEAMCETA «XUMHUA» JOCTUTAKOTCA B CIUHCTBC y‘lC6HOI>i M BOCHHUTATEILHOU JCATCIIBHOCTHU B
COOTBETCTBUHU C T'YMaHUCTHYECKUMH, COIMOKYIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M HJ€aJaMH POCCHIICKOTO TPaXkIaHCKOTO
oOmiecTBa, MPUHATHIMUA B OOIIECTBE HOPMaMHU U TMpPaBHIAMHU TMOBEACHHUS, CIIOCOOCTBYIOIIMMHU IMPOLIECCAM CaMOIO3HAHUS, CAMOPAa3BUTUS U
HPAaBCTBCHHOI'O CTAHOBJICHHUA JINYHOCTH O6y‘~IaIOHII/IXC$I.

JInuHOCTHBIE pPE3yJbTaThl OCBOEHHUS MpenMeTa «XHUMHUS» OTPaXaroT CPOPMUPOBAHHOCTH OMNBITA MO3HABATENbHON M MPAKTUYECKOU
NESTENIbHOCTH 00YJarOIIUXCS TI0 PeaTnu3allii MPUHSATHIX B OOIIECTBE LIGHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpamaaHCKOro BOCIUTAHMS

OCO3HaHHUA 00y4JaroIMMUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB M 00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U IIPABOIIOPAIKY;

MNpEaACTaBJIICHUA O COUAJIBHBIX HOpMax U MnpaBujiax MEKINIYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE,

TOTOBHOCTU K COBMECTHON TBOPUYECKOU ACSITENFHOCTU MPHU CO3JaHUH YIEOHBIX MPOEKTOB, PEIICHUH YYeOHBIX U TIO3HABATEIBHBIX 334,
BBITIOJTHEHHH XUMHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W MPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY M apryMEHTBhI IPYruX MpH aHAJIW3€ Pa3IMYHbIX BHJIOB Y4eOHOI
NeSITEIbHOCTH;



2) NATPUOTHYECKOI0 BOCIIMTAHMS .

LIEHHOCTHOT'O OTHOILLEHUS K ICTOPUYECKOMY U HAYYHOMY HaclEAUI0 OT€YECTBEHHON XUMUU;

YBa)KEHHSI K IPOIIECCY TBOPUECTBA B OOJIACTH TEOPUH U MPAKTHUYECKOTO MPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAYKH
€CTh pe3yNbTaT JJIUTEIbHBIX HA0II0IEHUH, KPOMOTIUBBIX IKCIEPUMEHTAIbHBIX IOMCKOB, IIOCTOSTHHOTO TPY/la YU4EHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH M MOCIEAYIOUIEM aHaIu3e HH(GOPMALUU O MEPEIOBBIX JOCTUKEHUSIX COBPEMEHHON
OTEYCCTBCHHOM XVMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYallWW, CBSI3aHHBIE C XMMHUYECKUMHU SIBJICHUSAMH, U MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHPYSICH Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJEHUE U MOCTYNKHM CBOMX TOBApULIEH C MO3UMLUN HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE
MOCIIEACTBHUM STUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

NOHMMAHUS LIEHHOCTEHW 3/0pOBOr0 U 0Oe30macHoro odpasa >KM3HM, HEOOXOJWMOCTH OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY
(bu3nYECKOMY U IICUXUYECKOMY 370POBbIO;

co0utroIeHHs IpaBui1 0€30MacHOro 0OpalleHHs ¢ BeIeCTBAMHU B OBITY, TOBCETHEBHOM JKU3HU U B TPYL0BOU JAEATEIBHOCTH;

NOHUMAaHMs LIEHHOCTH MPAaBUJI MHIUBHUIYaJIbHOIO M KOJUIEKTUBHOIO OE30MaCHOTO MOBEACHUS B CUTYaLUAX, YTPOXKAIOIIUX 310POBBIO U
JKU3HU JTIIOEH;

OCO3HAHUS MOCIEACTBUM U HENPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOJIEHUS aIKOT0JIsl, HAPKOTUKOB, KypeHUs);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEI0BaTEIbCKONW NEATEIIbHOCTH, OOLIECTBEHHO IOJIE3HOM, TBOPUECKOH M Ipyrux
BUJIaX JESATENIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4acTHE B PELIEHUH MPAKTUYECKUX 33/1a4 COLMATbHON HApaBJICHHOCTH (B paMKax CBOEro Kilacca, IIKOJIbI);

UHTEpeca K MPaKTUYeCKOMY M3Yy4YeHHUIO Mpodeccuil pa3iIuyHoro pojaa, B TOM YKCJIE€ Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HaHWUU 110
XUMUH;

YBa)XEHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAOBOMl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHAMBHUAYaJIbHON TpaeKTOpUU 0Opa3oBaHud, Oyaymied mpodeccuu U peaau3aluu COOCTBEHHBIX
KU3HEHHBIX TIAHOB C Y4ETOM JTMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0JI0TrMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH 11e71eco00pa3HOro OTHOLIEHUS K IPUPO/JIe, KaK HCTOYHUKY CYIIECTBOBAaHUS KU3HU HA 3eMIie;



IIOHUMAaHMs I00AIbHOIO XapakTepa 3KOJIOTMYECKHUX MpOoOJIeM, BIMSHUS 3KOHOMUYECKMX IPOLIECCOB HA COCTOSIHUE IPUPOAHON U
COLIMAJIBHOU CPENbL;

0CO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAHMS JJOCTHKEHUH XUMUU JJIs1 PEIIEHUS BOIIPOCOB PALIMOHAIBHOTO IMPHPOJIOTIONIE30BAHMS;

AKTUBHOI'O HENPUATUS ACWCTBUH, MPUHOCAIIMX BpEl OKpPY)KaroLled NMPUPOAHOM cpesie, yMEHHUs MPOrHO3UPOBATh HEOIAronpHsITHbIE
9KOJIOTMYECKHE MTOCIEACTBYS IPEANPUHUMACMBIX IEHCTBUI U PEAOTBPAILATh UX;

HaJIU4Ms Pa3sBUTOIO 3KOJIOIMYECKOrO0 MBILIUICHUS, 3KOJIOIMYECKOW KYJIBTYPBI, OIbITa ACSITEIBHOCTH HKOJIOTMYECKON HAIPABJICHHOCTH,
YMEHUSI PYKOBOJACTBOBATbCS HMMHU B II03HABATEIbHOW, KOMMYHUKATUBHOW M COIIMAJIbHOM IPAKTHKE, CIIOCOOHOCTH M YMEHHS AKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) BEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOLIECTBEHHON NIPAKTUKHY;

NOHMMAaHHS CHENU(PUKA XMMHUU KaK HAayKd, OCO3HaHMA €€ poiu B (POPMHUPOBAHUM PAIMOHAIHFHOTO HAYYHOTO MBINUICHUS, CO3JaHUU
LIEJIOCTHOTO MPEICTABICHUST 00 OKpY’KaroIleM MHpe Kak O €AMHCTBE NMPHUPOJbI U YEJIOBEKa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COO0M 3HAYMMOCTU XMMMH ISl COBPEMEHHON IUBUIIM3ALMU: B €€ T'yMaHUCTUYECKOI HApaBICHHOCTH U BaXKHON posn
B CO3/IaHMM HOBOM 0a3bl MaTepHalbHON KyJIbTYphl, PELICHUM IJIOOATBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEUECTBA — CBHIPHEBOIA,
SHEpPreTU4ecKoil, MUIIEeBON M SKOJIOTHYECKOM Oe30MacHOCTH, B Pa3BUTUU MEIUIMHBI, O0OECHEeueHHM YCIOBHH YCIEUIHOIO Tpylda H
9KOJIOTHYECKH KOM(POPTHOM KU3HHU KaXKIO0r0 YjeHa O0IIecTBa;

€CTECTBEHHO-HAYYHOW I'PaMOTHOCTHU: IIOHUMAaHUS CYIIHOCTH METOJOB MO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTHU
UCIIOJIb30BaTh MOJy4yaeMble 3HAHUS JUISl aHAJIN3a U OOBSICHEHUS SBJIEHUN OKPY)KAIOIEro MUpPA U MPOUCXOJAIIMX B HEM U3MEHEHUH, YMEHUS
JienaTb 0OOCHOBAaHHBIE 3aKIFOUEHHS HA OCHOBE Hay4HbIX (DaKTOB U UMEIOIUXCS JAHHBIX C IEJIbIO TIOTY4YEHUs TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTENbHO MCIIOJIb30BaTh XMMUYECKHE 3HAHUS JUIsl peLlIeHUs TPOOJIeM B peabHbIX KU3HEHHBIX CUTYyaIUsAX;

MHTEpEeCca K NO3HAHUIO M UCCIIEN0BATEIIbCKON ACATEIbHOCTH;

TOTOBHOCTHU U CITIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U caMO00pa30BaHUI0, K aKTHBHOMY MOJYY€HHIO HOBBIX 3HAHHH 110 XUMUU B
COOTBETCTBUM C )KM3HEHHBIMU OTPEOHOCTIMH;

UHTEpeca K 0COOEHHOCTSIM TpyZa B PA3IMYHbIX cepax NpodhecCHOHATBLHOM e TeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3ynbTaTbl OCBOCHHS Y4eOHOTO MpeaMeTa « XUMHUs» Ha YPOBHE CpelHEro oOIIero o0pa3oBaHusl BKIIOYAIOT:

3HaUYUMBbIE I (DOPMUPOBAHHUS MHUPOBO33PEHUS OOYYAOMIMXCS MEXKIMCHIUIUTMHAPHBIE (MEXIpPEIMETHBIE) OOIEeHAyYHbIE MOHSTHS,
OTpaKaroIue IEIOCTHOCTh HAYYHON KapTHHBI MHUpa U CHEHU(PUKY METOJOB TO3HAHHS, UCTOIL3YEeMbIX B €CTECTBCHHBIX HayKaxX (Marepwus,
BEIIIECTBO, DHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIM (DaKkT, MPUHIIWI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE,
HaOJII0ICHNE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);



YHUBEpCAIbHBIC Yy4eOHBbIC JEUCTBUS (MMO3HABATENIbHBIC, KOMMYHUKATHBHBIC, PETYJIATHBHBIEC), oOecrneunBaronue (GopmMupoBaHue
(GYHKIIMOHATHLHOW TPAMOTHOCTH M COITMAIEHON KOMITETEHITUN 00YYarOIIHXCS;

CIIOCOOHOCTh 00YYAOIIUXCS UCIIOJIE30BATh OCBOCHHBIE MEXIUCIIUTUTMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCATIbHBIC YICOHBIC
JICUCTBUS B TO3HABATEILHOW M COLIMAIbHON ITPAKTHKE.

MeranpeaMeTHbIE PE3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU YYCOHBIMH I103HABATEIbHBIMH, KOMMYHHKATUBHBIMU U
PETYJISTUBHBIMU JICHCTBUSIMH.

OBgi1ajleHHe YHHUBEPCAJIBLHBIMU YU€OHBIMH NM03HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITENIbHO (POPMYITUPOBATH U aKTyaIHU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpENENATh 1NN JeATEIBbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUH HX JIOCTHIKEHHUS, COOTHOCHUTH PE3YJbTAaThl JACSITEIBHOCTU C
ITOCTABJICHHLIMU 1EJISIMH;

MCIIOJIb30BATh MPU OCBOCHUU 3HAHHM MPUEMBI JIOTMYECKOTO MBIIIJICHHS — BBIACTSATh XapaKTepHbIe MPU3HAKN MOHITUN U YCTAHABIMBATD
UX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS A1 OOBSICHEHHSI OTACNTBHBIX ()AaKTOB U SIBICHUI;

BEIOMpATh OCHOBAHUS M KPUTEPHH TS KJIIACCU(DUKAIINN BEIISCTB U XUMHUYCCKHUX PEAKIIHIA,

YCTaHABIIMBATh TPHUYNHHO-CJICICTBEHHBIC CBSI3U MKy N3YIaeMbIMU SBJICHHUSIMU;

CTPOUTH JIOTHYECKHE pacCyKIACHHs (MHIYKTUBHBIC, NEAyKTHBHBIC, MO AHAJIOTHM), BBIIBISATH 3aKOHOMEPHOCTH M TPOTHUBOpPEUHS B
paccMaTpUBaEMBIX SIBICHUSX, (DOPMYIUPOBATH BHIBOJBI M 3aKITIOYCHHUS,

MPUMEHATh B TIPOLIECCE TO3HAHUS, UCIIOJIb3yeMble B XHUMHHU CHMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, MPEoOpa3oBLIBATH MOJEIbHBIE
MIPEACTABJICHHS — XUMUYECKUN 3HAK (CHUMBOJI) 3JIEMEHTa, XUMHUYecKasi (opMysia, ypaBHEHUE XUMUYECKON peaKIuu — MPU PEIIeHUH Y4eOHBIX
MO3HABATENbHBIX U TMPAKTUYECKUX 3a/lad, MPUMEHSATh HA3BaHHBIE MOJIENbHBIE TPEICTABICHUS ISl BBISABICHUS XapaKTEPHBIX MPHU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUYECKHUX PEAKIIHA.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIQJICTh OCHOBAMH METO/IOB HAYYHOTO MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIH;

dbopMynupoBaTh LENH U 3a7a4d WCCIEIOBAHMS, WCIOJB30BaTh IMOCTABIEHHBIE U CAMOCTOATEIHHO C(HOPMYIHPOBAHHBIE BOMPOCHI B
KaueCcTBE MHCTPYMEHTA MO3HAHUS U OCHOBBHI /711 (JOPMUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIHLHOCTH BHICKA3bIBAEMBIX CYKJICHHIA,

BJIQJICTh HABBIKAMH CaMOCTOSATEIHLHOTO IIJIAHUPOBAHUS W TPOBEACHUS YUYCHHUYECKHX SKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHSI
HaOIIOZaTh 32 XOJOM IIPOIIECCa, CAMOCTOSITEIHPHO MPOTHO3UPOBATH €0 Pe3ysbTar, (HopMyaupoBaTh OOOOIICHUS W BBHIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEAOBAHNUS, COCTABISATE OOOCHOBAHHBIN OTUET O MIPOJIEIaHHOM paboTe;

NpUOOpETaTh OMBIT YYCHHUECKON WCCIIEIOBATEIbCKOM M TPOSKTHOW JEeATENBHOCTH, MPOSBIATH CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHSI MPAKTHIECKUX 3a7a4, MPUMEHEHUIO Pa3IMYHBIX METOIOB TTO3HAHUS.

3) pabora ¢ ungopmanmeii:



OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX MH(pOpMaLMU (HAy4HO-TIOMYJIsSIpHAs IMTepaTypa XUMHUYECKOIO COJIEpXKaHMs, CIIPaBOYHBIE
nocoOusi, pecypcsl MHTepHeTa), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (OPM TNPEACTABICHUS, KPUTHUYECKH OIICHHWBATH €&
JIOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTH;

(GopMynHUpoBaTh 3aNpoChl U MPUMEHSATh pa3IM4YHbIe METOAbI IPU MOMCKE M 0TOOpe MH(OpMaluu, HEOOXOOUMOM Ui BBIIOJIHEHUS
y4eOHBIX 3aa4 OIPeeNEHHOIO THIIA;

nproOpeTaTh ONBIT UCIIOIB30BAHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpeAcTaBiIeHUs UH(GOpMAMK (CXEeMBbI, TpadUKH, IUarpaMMbl, TaOIUIbl, PUCYHKU U
JpyTHe);

UCIOJIb30BaTh HAyyHbIH S3bIK B KayeCcTBE CpeJICTBa IpH paboTe ¢ XHMMHUYECKOH HHpOpMauuend: NPUMEHSTh MEXKIpPEIMETHbIE
(pusmueckue u MaTeMaTHYECKUE) 3HAKU U CUMBOJIBL, ()OpMYIIBI, a0OpeBHATYpPhI, HOMEHKIATYPY;

HCII0JIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

3aJjaBaTh BOIPOCHI IO CYIIECTBY OOCYKAAaeMOW TeMbl B XOJ€ AHMajora W/WIM JAUCKYCCHUH, BBICKAa3blBaTh MU, (HOPMYIHpPOBaTh CBOU
NPEIO’KEHHUS] OTHOCUTEIHHO BBIOTHEHUS IPEAJIOKEHHOH 3a/1a4H;

BBICTYNIaThb C [IpEe3eHTAllel pe3yJbTaTOB I103HABATEIbHON JAESITEIBbHOCTH, IMOJYYEHHBIX CaMOCTOSITENbHO WM COBMECTHO CO
CBEpCTHUKAMM NPU BBINOJHEHUHM XUMHMUYECKOTO JKCIIEPHUMEHTA, MPAKTUYECKOH padoThl MO HCCIETOBAaHMIO CBOMCTB HM3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOro mpoekta U (GopMyIHpoBaTh BBIBOJBI IO pe3ylbTaTaM MPOBEIEHHBIX MCCIEJOBAHUN MYTEM COIJIACOBAHUS MO3UIMN B
X0J1€ 00CYXeHUsI 1 0OMEHa MHCHUSIMHU.

OsJiaieHne YHUBEPCAIBLHBIMH PeryJissTUHBHBIMH e CTBUSIMU:

CaMOCTOSITENIbHO MJIAHUPOBATh M OCYIIECTBIISTH CBOIO MO3HABATENBHYIO JESATEIbHOCTD, ONpeAessisl e€ LeNn U 3aa4l, KOHTPOJIUPOBaTh U
0 Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh MpeAaraeMblii alrOpUTM JIEHCTBHM NPH BBITOJHEHMH YY4E€OHBIX M MCCIEOBATENbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3PPEKTUBHBIN cITOCOO UX PELIEHUS C YUETOM MOIYYEHHS] HOBBIX 3HAHUMN O BELIECTBaX U XMMHUYECKUX PEaKLUsX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CaMOaHaJIN3a U CaMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckasl XUMHUs» OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEACTABIEHUN O XMMHUYECKOH COCTABIIAIOIIEH €CTECTBEHHO-HAYyYHOW KapTHUHBI MUPA, POJIHM XHUMHHM B MO3HAHUH
SBJIEHUN TPUPOABI, B (POPMHUPOBAHUM MBIIIJIEHUS U KYJIbTYPbl JIUYHOCTH, €€ (YHKIIMOHAJIHLHOW I'PaMOTHOCTH, HEOOXOAUMOMN NJIsi peIIeHUs
NPAaKTUYECKUX 3a/1a4 U KOJOTMYECKH 0OOCHOBAaHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO U IPUPOIHOI cpere;

BJIa/ICHNE CUCTEMON XMMHMUYECKUX 3HAHUI, KOTOpasl BKJIIOYAET: OCHOBOIMOJIAratolue NOHATUS (XUMUYECKUN JIEMEHT, aTOM, DJIEKTPOHHAS
000JI0uKa aTroma, MOJIEKYyJa, BaJEHTHOCTb, 3JIEKTPOOTPHULATENBHOCTb, XUMHUECKas CBs3b, CTPYKTypHas Qopmyna (pa3BEépHyTas H



COKpaIll€HHast), MOJIb, MOJISIpHasi Macca, MOJISIpHBIA 00BEM, yriepoJHbIi cKeleT, (yHKUMOHAJIbHAsA TpyIIa, pagukall, U30MEepHsl, H30MEpBHI,
TOMOJIOTHYECKUHN PpsiJl, TOMOJIOTH, YIIE€BOJAOPOABI, KUCIOPOJL U a30TCOACPIKALIME COCIUHEHHsS, MOHOMEp, MOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEUHEHMS); TEOPUU U 3aKOHBI (TEOPHUS CTPOEHMsI OopraHuyeckux BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUS
Macchl BELECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH SI3bIK XUMHH; MUPOBO33pPEHUYECKHE 3HAHUS, JISKAlIMe B OCHOBE IIOHUMAHUS IPUUYMHHOCTH
U CHUCTEMHOCTHM XMMUYECKHX SIBICHUH, (aKTOJOIMUECKHE CBEIEHHMsI O CBOICTBax, COCTaBe, MOJYyYEeHHMM M O€30MacHOM MCIOJIb30BaHUU
BOXHEHMILINX OPraHNYECKUX BELIECTB B ObITY U MPAKTUUYECKOM 1€ATEIbHOCTH YEI0BEKA,

c(OPMHPOBAHHOCTh YMEHHMW BBISBISATH XapaKTEpPHbIE TPU3HAKM TMOHATUH, YCTAaHABIUBAaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOLIME MTOHITHS IIPU OIUCAHUU COCTaBa, CTPOCHUS M MPEBPAILEHUI OPraHMYeCKUX COCIUHEHUM;

c(OpPMHPOBAHHOCTb YMEHUI UCIOJb30BaTh XMMUYECKYI0 CUMBOJIMKY JJIsl COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIlEHHON) (OpMYJT OPraHUUYECKUX BEIIECTB U YPABHEHUN XMMHUECKUX PEaKIMi, N3rOTaBIMBaTh MOJIEIHN MOJIEKYJ OPTraHUYECKUX BEILIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHUI yCTaHABJIMBAaTh MPUHAUIEKHOCTh HM3YYEHHBIX OPraHMYECKHX BEIECTB [0 HUX COCTABy M CTPOEHUIO K
OIpe/IeIEHHOMY  KJIAcCy/Tpynne COeIMHEHUH (YIJIeBOJOPOMbI, KHCIOPOJ U a30TCOJAEpKalllue COEAMHEHUS, BBICOKOMOJIEKYISIPHbIE
COEMHEHMS), 1aBaTh UM Ha3BaHMs no cucrematudeckoi HomeHkiarype (IUPAC), a Takke NpuUBOAUTH TPUBHAJIbHBIE Ha3BAaHUS OTAEIbHBIX
OpraHMYECKUX BEUIECTB (ITWJIEH, MPOINMUJIEH, AlleTUJIEH, 3TUJICHIJIMKOJIb, TJIMUEpHUH, (peHon, Gopmaibaeruj, aleTaableruji, MypaBbHHAs
KHCJIOTa, YKCYCHAs KUCII0Ta, OJICMHOBAs KUCIIOTA, CTeApUHOBAs KUCIIOTa, TIII0K03a, PPyKTO3a, Kpaxmal, LeJIr103a, MIULIUH);

c(OPMHPOBAHHOCTb YMEHUS ONPEIEATh BUIbl XUMUYECKOH CBA3H B OPTraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPAaTHBIE);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHSTH MOJOKEHUS] TEOPUU CTpOeHUs opraHudeckux emiecTB A. M. bytiepoBa ans oObscHEHUA
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTPOEHHE, (PU3NYECKHE U XMMHUYECKHE CBOIMCTBA TUIHMYHBIX INpeACTaBUTEICH
pa3IMYHBIX KJIACCOB OPraHMYECKHUX BeIIeCTB (METaH, 3TaH, 3TWJIEH, MPOINWIEH, aleTuseH, OyraaueH-1,3, merunbyramuen-1,3, OeHzomn,
METAHOJI, ATAHOJI, ATUJICHIVIMKONb, MNIMLEPUH, (EHOJ, aleTalbIeruj, MypaBbUHAas M YKCYCHas KHUCIOTBI, IVIFOKO3a, KpaxMall, LEeJUIKII03a,
AMUHOYKCYCHasl KUCIJIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXIYy HHUMM YPaBHEHHUSMH COOTBETCTBYIOIIMX XMMHYECKUX pEaKLIUl ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OpPMHPOBAHHOCTh YMEHHS XapaKTepu30BaTh MCTOUYHUKU YIIIEBOJOPOJHOIO ChIpbA (He(Th, MPUPOAHBIA Ta3, Yroib), CIOCOOBI UX
nepepaboTKU U MPaKTUYECKOE MPUMEHEHHE MTPOTYKTOB MepepadboTKH;

c(OpMHUPOBAHHOCTh YMEHHUM MPOBOANUTH BBIYMCIECHHUS 10 XUMHUYECKHM ypaBHEHUSM (Macchl, 00bEMa, KOJMYECTBA MCXOAHOTO BEIECTBA
WIY TIPOJIYKTa PEAKIIUU IO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOI'O U3 MCXOHBIX BELIECTB MM MPOJYKTOB PEAKLIUN);

c(OpPMHPOBAHHOCTh YMEHHUI BJIaJ€Th CUCTEMON 3HAHMH 00 OCHOBHBIX METO/aX HAy4HOTO IO3HAHHS, UCHOJb3YEMBIX B XMUMHUHU MpU
U3y4eHUM BELIECTB M XWUMHUYECKUX SBJICHUH (HaOMIOJEHHE, H3MEpEHHUE, DSKCIIEPUMEHT, MOJEIUpPOBAHME), HCIIOJIb30BaTh CHCTEMHbIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHUS PEIICHUM B KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;



c(OpMUPOBAHHOCTh YMEHHIl COOJIOIATh MpaBWia MOJIb30BAHUS XUMHUYECKOW MOCYIOH U J1abopaTOpHBIM OO0OpYIOBAaHUEM, a TaKkKe
npaBuiia OOpaIIeHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSIMH IO BBITOJIHEHUIO 1a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IJIAaHUPOBATh M BBHITIOJIHATH XUMHUYECKHH OSKCIEPUMEHT (TIPEBpAIICHUsS OPTaHWMYECKHUX BEIISCTB TMpHU
HarpeBaHuM, IMOJY4YCHHE ITHJIEHA U W3YYEHHE €ro CBOMCTB, KaYeCTBEHHBbIC PEaKIMM OPraHMYECKHUX BEIIECTB, JeHATypanus OeIKoB Mpu
HarpeBaHUU, LIBETHbIE pPEaKIUH OEJNKOB) B COOTBETCTBUM C MpaBWIAMHU TEXHUKH O€30MACHOCTH MpH OOpallleHWu C BEIIECTBAMHU U
71a00paTOpHBIM 000PYZIOBAaHHEM, NPEACTABIATH PE3yIbTaThl XUMHUYECKOTO IKCIEPUMEHTa B (OopMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIMPOBaThH BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKU aHATU3UPOBATh XMMHUYECKYI0 HH(POPMAIUIO, TIOTYyYaeMy0 U3 Pa3HbIX UCTOYHHKOB (CpelcTBa
MaccoBoit uHbopMmanuu, UHTepHET U Apyrux);

c(OpPMHPOBAHHOCTh YMEHHUH COOJIOAATh MpaBUiIa HKOJOTHYECKH IIeTIECO00Pa3HOTO TMOBEACHUSI B OBITY M TPYAOBOW ACATEIHHOCTH B
LENSIX COXPAaHEHUS CBOEro 370pPOBbsi U OKpY’KAIOLIEH NPUPOAHON Cpeibl, OCO3HAaBaTh OMACHOCTb BO3JEHCTBUS HA >KUBBIE OPraHU3MBbI
orpeeNéHHBIX OPraHUYECKUX BEIECTB,

IUIsi 00y4YaroIIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBbSI: YMEHHE MPHUMEHITh 3HAHHUA OO0 OCHOBHBIX JOCTYIHBIX METOJaX
MO3HAHUSI BEIIECTB M XUMUUECKHUX SBJICHHM;



10 KIIACC

Ne i/

TEMATHYECKOE IINTAHUPOBAHUE

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

KoanuecTBO 4acoB
Bcero

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCKOH XUMHUH

[Ipenmer opraHnyecKO XUMUU.

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypPChl

1.1 Teopus cTpoCHHS OPraHUIECKUX 3
coenquHeHuit A. M. Byrieposa
1.2 CocTosiHHE AJIEKTPOHOB B aTOME )
Hroro o pasneny 8
Paznea 2. Yraesogopoasl
21 [IpenenpHbIC YrIIEeBOIOPOIBI — 5
QJIKAHBI
99 HenpenenbHble yraeBO0POIBL: 8
QJIKeHBI, aJIKaTUEHBI, AIIKIHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 4
24 [TpupoHBIE HCTOUHUKHU 2
YIIIEBOAOPOAOB M UX IepepadoTka
Htoro o pasneny 20
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHus
3.1 Crnuptsl. @enon 6
39 Anbnerunsl. KapOoHOBBIE KUCIIOTBI. 8
CrnoxHbie 3¢upsbl
3.3 VrieBoasl 8
Wroro no pazmeny 22
Pa3znea 4. A3oTconepxaiue oOpraHudecKkue coe{uHeHust
4.1 AMuHBL. AMUHOKHUCIIOTHL. benku 8
HToro no pazneny 8

Pa3pnen S. BeicOkOMOJIEKY /IS pHBIE COCAUHEHHUSA




5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 6
Hroro no pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 64

11 KIIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM ugposbie
Ne i/ BpOrpAMMEI pasi Beero Kontposbubie IIpakTuueckue gé p(zll):f) OBAT e.?n,m,l e
padoThI padoThI pecypebi
Pa3znea 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenne atoMoB. [lepnonnyeckuii 3aK0H
11 u Ilepnonnueckas cucteMa XMMUYECKHX 3
anemenToB . 1. Menaeneera
19 Crtpoenue BemiecTBa. MHOrooOpasue 4
BELIECTB
1.3 XUMHUYECKUE PEAKIIUU 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Meraibl 6 1
2.2 Hemerammst 9 1 1
23 CBs13b HEOPTaHUYECKUX U OPTaHHUUYECKUX 5
BELIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 ‘ XuMus U KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC

Ne i/

Tema ypoka

KoauuyecTBO 4acoB
Bcero

Jara
U3y4YeHH S

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://lesson.academy-

1 [Tpeamer opraHu4eCKOil XUMHH 1 content.myschool.edu.ru/lesson/a9f3d191-
Sele-4e24-ac02-efb16fa49f6a
Teopust CTpOCHUS OPraHUYECKUX https://lesson.academy-
2 coenuHenuit A. M. Bytieposa, eé 1 content.myschool.edu.ru/lesson/c935a58c-
OCHOBHBIE ITOJIOKEHHS ab0e-4¢59-9dcf-20517ae4b52¢
3 YTIIepOIHBINA CKETIET 1
gsz::f;eiﬁgz giggziiine yrieponaa https://lesson.academy-
4 BOJOPOJTA 1 XI0Pa B OPFAHITIECKHX 1 content.myschool.edu.ru/lesson/399fdd14-
’ " 4bal-48e5-a428-dae10d492c6e
BEIICCTBAX
5 CocTosiHHE IEKTPOHOB B aTOME 1
6 DnexTpoHHO-Tpadudeckrue GopMyITbl 1
7 DNeKTpOHHas IPUPOJIa XUMUYECKUX 1
CBsA3€HN
[IpencraBnenue o knaccupukauu https://lesson.academy-
8 ODIAHIHECKIX BEIIECTB 1 content.myschool.edu.ru/lesson/726ee099-
P ' e1a9-410f-b8be-b4ch589aead1
https://lesson.academy-
9 [penenbHbIC YIIEBOAOPOIbI-ATKAHBI 1 content.myschool.edu.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
10 I'omousioru u nzomepsl 1
https://lesson.academy-
11 [uxnoankaHbl 1 content.myschool.edu.ru/lesson/9641927f-
bbc8-44b9-b3ea-81a2be75c47a
12 MertaH u 3TaH — IpOCTEHINTe 1 https://lesson.academy-

MPEACTAaBUTCIIA AJIKAHOB

content.myschool.edu.ru/lesson/4da31505-



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.academy-content.myschool.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.academy-content.myschool.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24

652d-4916-9e7c-56e88b39bb24

13 [ToBTopenue. KontponpHas padora Nel
14 HenpenenbHbie yriaeBog0pOIbl
DTUIIEH U IPOMMIIEH — MPOCTeHIme https://lesson.academy-
15 DEICTABUTONN AIKCHOB content.myschool.edu.ru/lesson/4038171e-
peA 4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-

16 [Mony4enune ankeHOB content.myschool.edu.ru/lesson/05ab5925-
ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-

17 lpaxruaccias padora Ne 2. <fHOqueHHe content.myschool.edu.ru/lesson/53cd2379-

OTUJICHA U U3YYCHHUC €I'0 CBOUCTB» 23.45-43b1-9f67-7eb0daf03ceo
https://lesson.academy-

18 AJIKaMEHBL. content.myschool.edu.ru/lesson/6df23393-
6f08-4b9f-ae01-a983b95b854a

19 [Ipupoanslii Kayuyk
https://lesson.academy-

20 AJIKHHBI content.myschool.edu.ru/lesson/05¢9a929-
6741-4d7c-84b5-009292468356

21 Auertniien
https://lesson.academy-

22 ApeHsl content.myschool.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

23 Bbenzon u ero romonoru

24 I'eneTnueckas cBsA3b YIIIEBOAOPOJIOB
https://lesson.academy-

25 Pemrenne 3amau content.myschool.edu.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d
https://lesson.academy-

26 [IprpoaHBIE HCTOYHHUKH YTIIEBOAOPOIOB content.myschool.edu.ru/lesson/99557a5e-
2221-43e0-97h8-983de535c44d

27 Hedtb 1 mpoaykTh €€ nepepaboTku



https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

O606menue mo remam "Teopust

https://lesson.academy-

28 XUMHYECKOTO CTPOCHUS OPraHHUECKUX content.myschool.edu.ru/lesson/6¢919641-
coeaunenuit”, "YriaeBogopoan" 7956-4130-b1fd-c7e71db395d7
KoHnTtposbHas paboTa mo pasaeny https://lesson.academy-

29 Y TIeBOOPOIEI content.myschool.edu.ru/lesson/6abf1680-

4eb5-46f2-8ea5-44d63cccf518

30 CrnupThl, KJIaccuUKaIus
[IpenenbHbIE OAHOATOMHBIE CIIUPTHI: https://lesson.academy-

31 MOTAHON H HTaton ’ content.myschool.edu.ru/lesson/5439c18b-

: 7440-4b6f-bf84-c04fad71694f
MHOFoaTOMHI)Ie CHI/IpTI)I' STUJICHTJINKOJIb httDS://lesson.academV-

32 S —— ' content.myschool.edu.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826
https://lesson.academy-

33 DeHoJIb content.myschool.edu.ru/lesson/649883b8-
7c5f-4f16-896e-10a2278b08f1

34 ApOMaTHYIECKUE CITUPTHI
https://lesson.academy-

35 AJbIETH B content.myschool.edu.ru/lesson/8664b319-
Oba3-4945-b076-cb7ae5858b90

36 Keronsl
OI[HOOCHOBHBIC MMpEaACIIbHBIC Kap60HOBI>Ie httDS://leSSOH.academV-

37 content.myschool.edu.ru/lesson/b4feaa04-
KHCHOTRE: MYpAbHHai 1 yreycHas 3438-4b57-a3ec-ba0f9fe63c0d
IIpaxtrueckas padora Ne 3. «CBoiicTBa https://lesson.academy-

38 p pabe - content.myschool.edu.ru/lesson/9834d408-
PactBopa yKCYCHOM KHCIOTHD) 386d-444a-8de3-7efbasgh98cdb
CTeapI/IHOBaSI U OJICMHOBAs KHUCJIOThI, KaK

39 MIPEJICTAaBUTEIIN BBICIIINX KapOOHOBBIX
KHUCIIOT

40 MBplL1a Kak cOJId BBICHIMX KapOOHOBBIX

KHCJIOT, UX MOIOIIIEE ACHCTBHE



https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE

https://lesson.academy-

41 KapOOHOBBIX KUCIOT. ['UAPOJIHM3 CIIOKHBIX content.myschool.edu.ru/lesson/71ac43f2-
3¢upos a0d4-4945-a0eb-1e59cd5f4d9f
42 Kupsl: runponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB
https://lesson.academy-
43 VraeBodbl: COCTaB, Kiaaccu(uKarus. content.myschool.edu.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
44 Baxneiimme npeactaBuTeNu: TIII0K03a U
bpykro3a
45 Omnurocaxapuj: caxaposa
https://lesson.academy-
46 [Moaucaxapuapl: Kpaxmaii content.myschool.edu.ru/lesson/690fbb76-
f94a-4f77-bbbe-3d3ae748f716
a7 [enmrono3a Kak IPUPOAHBINA TTOTUMED
48 Pemenue 3amau
https://lesson.academy-
49 [ToBTOpEHUEe content.myschool.edu.ru/lesson/5a9e4cc3-
f4e9-4b8f-a40f-c9fe7c9c4bf8
KonTtposnbsHast pabota 1o pasaeny https://lesson.academy-
50 «Kucnopoacoaepskaliye opraHndecKue content.myschool.edu.ru/lesson/66a7bd94-
COCIMHEHUS 2bch-4ec7-b7c7-ff893919d25a
https://lesson.academy-
51 AMUHBI content.myschool.edu.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
52 AHWIUH
AMUHOKHCIIOTHI Kak aM(pOTEpHbIE https://lesson.academy-
53 OpraHHECKHe COSTUHEHH content.myschool.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
54 ITenTunsr
55 benku xak npupoaHsIe

BBICOKOMOJICKYJIIAPHBIC COCAUHCHHUA



https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

https://lesson.academy-

56 Benku kak NpUpoTHBIE OTUMEPHI 1 content.myschool.edu.ru/lesson/45b81dac-
acha-440e-99e3-14¢c3ba78050a

57 A3zoTcoaepikaniue opraHuvIecKue 1

COCAUHCHUA
58 HyxenHOBBIE KUCIIOTHI 1
59 OCHOBHBIE ITOHITUA XUMUHU 5 1
BBICOKOMOJICKYJISIPHBIX COCTMHCHUI
OCHOBHBIC METOJIbI CHHTE3a
60 BBICOKOMOJICKYJISIPHBIX COCTUHECHUH. 1
[TnacTmacchl, KaydyKH, BOJIOKHA

61 XUMHS U 3J0pPOBBE UEIOBEKA 1
https://lesson.academy-

62 [TpakTuyeckas padora Ne6 1 content.myschool.edu.ru/lesson/d7681e62-
c311-48e9-935e-fb3c59299c91
https://lesson.academy-

63 Opranuueckast XMUMUsl, YeITOBEK U IPUpoIa 1 content.myschool.edu.ru/lesson/1600e4a4-
d259-4ba9-9632-994fae4ce366

64 KonTpoasHas padora Ned 1

65 O06o01eHre 3HaHUH MO KypCy 1

OpraHuvecKasi XuMHs
66 I'onoBast kKoHTpONBEHAS paboTa 1
OBUIEE KOJIMYECTBO YACOB 10 68

[NPOT'PAMME



https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://lesson.academy-content.myschool.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://lesson.academy-content.myschool.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://lesson.academy-content.myschool.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://lesson.academy-content.myschool.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://lesson.academy-content.myschool.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366

Tema ypoka

11 KITACC

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

XUMUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTypamus aTOMOB

IIepnonnueckuit 3axoH u [lepuoanueckas
cUCTeMa XMMH4YeCKUX demeHToB 1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHYECKHX BJIEMEHTOB M UX COSIMHEHUH 110
rpymiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CHCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTHU HAYKH

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BUJIbl; MEXAHU3MBbI 00pa30BaHMS
KOBAJICHTHOM CBsI3U. BogoponHas cBs3b

BaneHTHOCTh. DNEKTPOOTPULIATETLHOCTD.
Crenenn okucieHns. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

Iloustue o AUCTICPCHBIX CUCTEMAX.
VIcTUHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBas 107151 BEIIeCTBa B pacTBOpE

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COeAUHEHUN. [ eHeTnyeckas
CBSA3b HEOPraHUYECKUX BELIECTB, PA3ITUYHBIX
KJIACCOB

Krnaccudukanus XuMHUECKUX peakiui B




HEOPraHUYECKON U OpraHN4eCcKON XUMHUU.
3aKOH COXpAaHEHMS MAcChl BEIIECTB; 3aKOH
COXPAaHEHHUS U IPEBPAIICHUS SHEPTUU NPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTUMbIE pEaKIUH.
XUMHYeCKoe paBHOBECHE

10

[TpakTrueckas padota Ne 1. «BnustHue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakinm»

11

12

13

14

15

DJIeKTpoJIMTHYECKasl aAuccoruanus. [lonstue
0 BoJIOpoHOM mokazarene (PH) pactBopa.
Peakniun nonHoro oomeHa. I'uaponu3
OpPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o0 anexkTponuse
pacIyIaBoB M pacCTBOPOB COJIEH

KonTponbHas pabota no pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Meraiuel, ux nosioxenue B [lepuoanyeckoii
CHUCTEME XMMHUYECKHX d1emeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOme Gpuznyeckue cBOWCTBa
METaJJIOB

CrmuaBsl METaLIOB. DJIEKTPOXUMUYECKHN P
HaIIpsDKEHUN METaJUIOB

16

XHWMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, KaJui, Kaablluid, MarHuH,
AITIOMUHUN) U UX COETUHEHUN

17

18

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COE€IUHEHUN

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTUHEHUN




19

[IpakTrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«Mertamis»"

20

21

22

Hemeramiel, BX MOJOXKEHHE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB JI. Y. MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

®uU3NYECKUE CBOMCTBA HEMETAILJIOB.
AJIoTponus HEeMETauIoB (Ha puMepe
KHCIIOpOJIa, cephl, (hocdopa u yrieposa)
XHAMHMYECKUE CBOMCTBA TAJIOI€HOB, CEPhI U UX
COETUHEHUN

23

24

25

XHUMHYECKHE CBOMCTBA a30Ta, pocdopa U ux
COE€IUHEHUN

XHUMHUYECKHUE CBOICTBA yriaepoaa, KpeEMHUS U
HUX COeIUHEHUN

[IprumeHeHne BaXHEUIINX HEMETAIUIOB U UX
COE€TMHEHUH

26

27

28

O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
Teme «HemeTramnel». Beranciaenus mo
YPaBHCHHUSIM XUMUYECKUX PEAKIHIA U
TepMOXI/IMI/I‘IGCKI/IC paCLIéTI)I

[IpakTuueckas padora Ne 3. «Pemenue
HKCHEPUMEHTAIbHBIX 33/1a4 110 TeEMe
"Hemertamnsl"»

KonTtponsHas pabora mo TemMam «MeTambny
u «Hemeramnbi»

29

HeopraHquCKHe 1 OPraHnv4C€CKHUEC KUCIIOTHI.
HeOpFaHI/I‘-ICCKI/IC 1 OPraHUvICCKHUEC OCHOBAHUSA

30

AMpoTepHbIE HEOpPraHUYeCK1e U
opraHuydeckue coefuHeHus. I'eneTnueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX




BEILIECTB

Pone xumuu B o0ecrieueHun BKOHOFHHGCKOﬁ,

31 JHEPTeTHYECKOHN U MUIIEBOW 0€30IaCHOCTH, 2
Pa3BUTHH MEJIUIIUHBI
[Ipeacrarnenus 00 0OMKUX HAYYHBIX
32 IIPUHLIMIIAX POMBILIUIEHHOTO MOTY4YEHHUS 2
BaXHEUIIINX BEILECTB
33 UYenoBek B MUPE BEIIECTB U MAaTECPHAIIOB 2
34 XHUMHS U 3T0POBbE YEIOBEKa 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

1.

2.

Xumus. 10 knace/Pynsurtuc I'.E., ®enpniman O.I'./ 6-¢ u3g. — M.:
[Ipoceemenue, 2022. — 223 c.: ui.
Xumus. 11 knace/Pynsurtuc I'.E., ®enpniman O.I'./ 6-¢ u3n. — M.:
[Ipocsemenne, 2022. — 223 c.: ui.

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

1.

2.

Xumus. 10 knacc/Pynsutuc I'.E., ®enpaman @.I'./ 6-¢ uzg. — M.:
[Ipocsemenne, 2019. — 223 c.: ui.

Xumus: ypoku B 10 kiacce: mocodue mis yuautenst/H. H. 'apa / 2-e uzg.,
nepepad. — M.: IIpocsemienue, 2014.— 127 c.

Xumus. Jnpaxktnyecknit marepuan. 10-11 knaccel: mocodue 1i1s yuuteneu
ob1eoOpazoBar. yupexaenuit/A. M. Paneuxuii/3-e uzna. — M.: [Ipocselienue,
2011. — 127 c.

COopnuk 3anau u ynpaxHenuit mo xumuu /M.I". Xomuenko/2-e 3., mepepaod.
— M.: IIpocsemenue, 2014.— 214 c.

«Koncrpykrop» Texymiero koatposs 10 kmacc./Kazannes 10.H./ 3-e uzn. —
M.: IIpocBemenne, 2019. — 127 c.

COopHuUK 337124, YIPOKHEHUN 1 TeCTOB 1o XuMuu: 10
kiacc:/M.A.Ps6os/M:.N3natenbctBo «OKk3aMen», 2013.-254c¢.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

HudpoBbie 00pa3zoBaTeaIbHbBIE PECYPCHI U PECYPCHI CETH HHTEPHET

e TocymapctBeHHas oOpa3oBartenbHas miaaTdopma «Poccuiickas
ayIeKTpoHHas mkoay ( https://resh.edu.ru/subject/29/8/)

o [ludposoii oOpazoBarenbHbIN pecype s mkoi «AKmace»
https://www.yaklass.ru/

e (OOpa3zoBarenbHbIi caT «XuMyJlss»
https://www.sites.google.com/site/himulacom/

e (Opa3zoBaTeNbHBIN MOPTAN JIs MOATOTOBKHU K DK3aMEHaM
https://chem-oge.sdamgia.ru/prob catalog

e OTkphIThIA OaHK 3amanuii EI'D
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge



https://resh.edu.ru/subject/29/8/
https://www.yaklass.ru/
https://www.sites.google.com/site/himulacom/
https://chem-oge.sdamgia.ru/prob_catalog
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge







