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HOACHUTEJBHASA 3AIIUCKA

Pabouasi mporpamMmMa mo XMMUU Ha YPOBHE CpPEIHEro 00Iero oopa3zoBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepanbHOM TOCyIapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yu€tom KoHrenmuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TnonokeHni «Crtparerun pa3BuUTHs BocnuTaHus B Poccuiickoi
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHsST HA YPOBHE YINIYOJIEHHOTO HW3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealn3yeMoe B YCIOBUAX JU(DPEepeHIMpOBaHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJanTayy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHUsI B OpraHu3anusiax MpodeccuoHaIbHOTrO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  HMHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxeHusimu GI'OC COO o B3auMO0OYCIOBICHHOCTH IENieH, COACpKaHUs,
pe3ynbTaToB OOydeHHUs M TpeOOBaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e uH(POPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
NOJlyuY€HUE NPEJCTaBICHUS O LEIsAX, COJAEp)KaHWM, OOIIell cTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHS 00yYarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENCHUE: NPUHLNIIOB CTPYKTYpPUPOBAHUS W IOCIEA0BATEIbHOCTH
U3y4YeHHUs Y4eOHOTO MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTeIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOT0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriyOJI€HHOTO U3YUEHUS XUMUH:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JTMHUSIM/paz/iesiaM Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3yYEHHUs IIpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
IIPOrpamMMBl CPEIHETO oOu1ero oOpa3oBaHUs (JINYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOYyYalolEerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHA
IPEEMCTBEHHOCTh C OOyY€HHMEM XHMHUU Ha YPOBHE OCHOBHOIO 0OIIEro
oOpazoBaHus. 3a TpefeidaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIFOIIEH,
KOTOpas JOJDKHA ONPENEIAThCS B COOTBETCTBUM C HAIPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M YIIIYyOJEHHOIO YpOBHEW B CHUCTEME
nudpepeHIpoBaHHOTO OOyYEeHHsI Ha ypPOBHE CPEIHEro o0Iero oOpa3oBaHUS
XUMHSI Ha YpOBHE YINIYOJIEHHOTO W3Yy4YeHMs HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  A3TalloM  MOJYYEHUs  XHUMHYECKOTro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPETHEro mpodeccuoHaibHOrO
oOpa3zoBanus. B 9Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIEr0 MOIYYeHUs] XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBannii PI'OC COO Kk miIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETo 001ero o0pa3oBaHUS
U3yyeHue rmnpeamera «XuUMHUS» OPUEHTHUPOBAHO TAaKXKE Ha pelIeHue 3aaad



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaANPEAMETHBII XapakTep.

CocraBngomuMu npeaMeTa «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUs
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHUMHUHU 32 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHMM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Yy4Y€HHs IpeaMmeTa. JTa CUCTEMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPENCTABICHUA O CTPOEHUM BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEaKUUi, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. HM3ydyeHue mnepuonnueckoro 3akoHa u Ilepmommueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHUH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. M3yuenue
TUIIOB ~ peakuuid  JomojHsercs  (GOopMUpOBaHMEM  MpeACTaBiIeHUH 00
AIEKTPOXUMHUYECKUX IpOLEccax M EKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUI yaenseTrcs oco0oe BHUMaHKWE BOpPocaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yrayO0aEHHOTO YPOBHS M3YUYEHUS JIJIsl KJIACCOB OMpeAeIEHHOTO Tpodus (TJ1aBHBIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJEpPKaHUM IperMeTa JUIsl KJIacCOB XUMHUKO-(PU3N4YecKoro mnpoguius 0osblioe
3HaYeHHe OyJIyT UMETh 3JEMEHTHl y4eOHOro Marepuana mo oomei xumun. [lpu
U3y4YeHUU TMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHI B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJIsipHas Teopusi B (PU3MKE), 3aKOHbI COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOAVHAMHUKH, 3JIEKTPOJIU3d, MPEACTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTFHOTO  PACCMOTPEHHUS XMMHUYECKONM OpraHu3aldd  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHCJIOTBI U Apyrue. I[Ipu 3ToM 3HaHHA O COCTaBE M CBOMCTBAxX MPEACTaBUTEIICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun ydeOHOro mnpeameTa «XUMHUS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero oOiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBJICHUM MTPUPOJIBI, O MECTE XUMHUH B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  PEIICHUH  MpoOseM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (yHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETHUYECKUX 3aKOHOMEPHOCTAX ITPOTEKAaHUS XUMUYECKHUX DPEakLUUl, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XHUMHUYIECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH N1 OOBSICHEHUS
KITIOYEBBIX MW W MpoOJeM COBPEMEHHOW XWMUH, IJISI OOBSICHEHUS W
MPOTHO3WPOBAHUS SIBJICHWH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA YKOJOTHIECKON O€30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBSI3aHHOW C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BCIIECTB;

e YyIIyOJICHWE TIPEACTABICHWM O  HAy4YHBIX  METOJax  IO3HaHUS,
HEOOXOJUMBIX JUIsl TPUOOPETEHUS] YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKHX SIBICHUN, HMEIOIIMX MECTO B
PUPOJIE, B MPAKTHICCKON MEATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero oO0pa3oBaHUs NMPU HU3YUYCHUHU
npeaMeTa «XUMHUS» Ha  YrOyOJIEHHOM ypOBHE OCOOYH  aKTyalbHOCTH
MpUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCINHTAaHHE YOSKICHHOCTH B II03HABAEMOCTH SIBJICHUH TPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HMCCJIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHIO W TIO3HAHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCHHUTAaHWIO  HAa  OCHOBE  YCBOCHHUS
OOIIEYEIIOBEYECKHUX IICHHOCTEH;

e Pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHOCTe oOydarommxcsi, (OPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHLIBHOMY OOpA30BaHHMIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHMEe yMEHMII W HABBIKOB Pa3yMHOTO IMPUPOJIONOIH30BaAHUS,
Pa3BUTHE IKOJIOTHYECKOUN KYJIbTYPBI, MPUOOPETEHUE OTBITA OOIIECTBECHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO6miee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YUCHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpeaHero obimiero obpasoBaHus, coctarisier 204 gacos: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIENIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIM3AIMM aTOMHBIX opOuTtanei
yriepojia. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykieoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COoeAUHEHUN. MOoNeKyaspHble W  CTPYKTypHbIE  (HOPMYIIBL.
CtpykTypHble GOpMYyJIbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Buuabl u30Mepuu: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenre o kiaccupuUKalMUd OPraHUYEeCKUX BemiecTB. [loHsiTHe O
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, OOyIJIMBaHME W TOPEHHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIeKYJI
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii ps ankaHoB, 001Iast popMyia, HOMEHKIATypa U
M30Mepusl. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoze. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiorudeckuil psii aakeHoB, obmias (Gopmylia, HOMEHKIATypa.
DJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, Sp*-
ruOpuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-cBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLUMH IMPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMEpU3aluuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccuukanusi ankaaueHoB (CONpsHKEHHBIE, U30JMPOBAHHbBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Aunkunbl. ['omonorudeckuii psijy akuHOB, oO1as popMyiia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XWUMUYECKHE  CBOICTBA:  pEaKUUU  NPUCOCAUHEHUs, JUMEpU3ALUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKHHOB, MMEIOIIHMX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YTIeBOJOPObl (apeHsl). ['oMonoruueckuil psii apeHOB,
oOmast popmysa, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. I[lpencraBienrie 00 OpPUEHTUPYIOMIEM JCUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamus ctupoia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKUX YTIEBOJAOPOJIOB.

[Tpuponnsiii ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KamenHslif yrojib u npoaykThl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHM), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepabOTKH HEPTH, KX TPUMEHEHNE B POMBIIIIJICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIILy, HUTPOrPyNNly, LIUAaHOTPYIIILY,
amuHOrpynmy. /JleficTBue Ha TaJIOT€HIPOM3BOJIHBIE BOAHOTO U CIHPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpPraHUYECKUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa KaJjids, B3aUMOJICHCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIACTMACC, KaydyKOB H PE3WHBI, MOJICTUPOBAHUE MOJIEKYJ
YTJIEBOJOPOIOB U FaJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MoJekya (Ha mpumepe
METaHOJIa W J3TaHojda). ['oMonorumdeckui psna, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, JEeruaparaluy, OKHUCIEHUs,
B3aMMOJICUCTBME C  OpPraHMYECKMMH UM  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riaulepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHue o MexaHu3Me peakuuid HYKICO(PUIHHOTO 3aMElICHUS.
HeiictBue Ha opranu3Mm dYenoBeka. CrnocoObl TOMy4YeHUS W NPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
O0enzosibHOTO sipa. Puszndeckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB (enona. KauecTBeHHwle peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HOMeHKJIaTypa. (Du3MUeCKHE CBOMCTBA allbJIETUAOB U
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KuUCIO0T. M30Mepus n HoMeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKAMM, PEAKIUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEUHOBas, JUHO/EBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢pupbl. I'oMonoruueckuil psna, oOwmas Gopmyna, u3oMepus u
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpEeIeNIbHbBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwras xapakTepucTHka yriaeBooB. Knaccudukanus yrieBoaoB (MOHO-, AH-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA W HaxoXxAeHUE B npupoje. POTOCUHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIIMEe M HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uapoaus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTeH W Hemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M ULEJUI0JIO03bl. XHWMHWYECKHE
CBOMCTBa Kpaxmaya: TMAPOJU3, KAaYECTBEHHAs pEeakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMydeHUue >3PUpoB emtonao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIepUMEHTAJIbHBIE METOJbl HW3YUYEHHsSI BEIIECTB M HUX MpPEeBpallCHUN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYECTBEHHBIC PEaKIMU Ha aibJAeTHbl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(ll), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTAIBHBIX 3a7ad no temMaM «ChupThl U
dbenomwly, «KapooHoBbie KHCIOTHI. CII0KHBIE YPUPHDY.

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUiecKue W apOMaTHYECKHUE, IIepBUYHBbIC, BTOPHYHBICE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHHOB apomaTuyeckoro psjaa. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJse aHminHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] M TpuMeHeHue anudaruueckux amMuHOB. [lonydyeHue aHuiIMHA U3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
aMUHOKHUCIIOT: TJIMIMH, ajanuH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonoruueckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: THUIPOJIM3, JCHATYypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEpUMEHTAIbHbIE METOJIbl M3y4YEHHUs BEIIECTB U WX IPEBpaICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepkaiiue OpraHuYecKue COEIUHCHUS n «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeIUHEHMUS].

OCHOBHbBIE MOHSTHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALIS U MOJTUKOHIEHCALU.

[TomumepHble Mmatepuanbl. [lmacTmaccsl  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOoBBIN, XJIOPOTIPEHOBBIN, H30TPEHOBBIN) M CUJIMKOHBI. Pe3nHa.

Bonokna: HaTypasbHbIe (XJIONOK, HIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmumepsl CHELUATBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3iaraeMple OJUMEPHI).

OKCIEPUMEHTANIbHBIE METOJbl HW3YUYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCOBbIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €r0 COCTAaB, HAaXOXKICHUE
MOJICKYJISIPHON  (pOPMYJIbI OPTaHMYECKOTO0 COeAUHEHHS 1Mo Macce (00béMy)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) NPOIYKTOB
peaKklMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIyYEHUs], ONPENEICHUE JIOJAM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKH
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXXpeaMETHBIX CBA3EH IPU U3YYEHUU OPraHUYECKOW XUMHUU B
10 kiacce OCYLIECTBIISETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX EeCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO IIKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHUE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKUl YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3MUECKHE BEJIMYMHBI, €IWHULBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,



doTrocuHTE3, IbIXaHHWE, OEJIKH, YIJICBOABI, JXUPHI, HYKIECHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMUH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIecKiux 3JIeMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OpPOMTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
J.UN. Menneneera. CB43b NMEPUOIUUECKOrO 3aKOHA U llepuoanueckor CUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3U. KpaTHeie CBs3u. BomgopoaHas CBs3b.
MexMoneKysspHble B3aUMOEHCTBHS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHCHUIN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBiieHrie 0 KOMILUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HMOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  THUIbI
KPUCTAJUIMYECKUX PEIMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucremax. Mctunublie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0JIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpuctammoruaparsl.



Knaccudukarys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHAIBLHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPALICHUS
HHEPrUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMble 1 HEOOpaTUMbIE peakIuu. XuMUueckoe paBHoBecue. KoHncranra
XUMHYECKOr0 paBHOBecHUsl. PaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TeMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CulibHbIE U Ccla0ble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnuTenb W BOCCTaHOBUTENb. Ilpomecchl OKHUCIEHHSI W BOCCTaHOBJIEHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETon 3JIEKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHUE TEPOKCUJAa BOJIOPOJa B MPUCYTCTBHM KaTalu3aTtopa, MOJIEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuuyeckast xuMmusi.

[Tomoxenne HemeraiwuioB B llepmogmueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znuecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MpUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenne, ¢uznueckne W XUMUYECKHE CBOMCTBA: PEAKIIMU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. Haxoxknenue B mpupoje, crnocoObl MOodydeHus, (U3NYECKUEe U
XAMHUYECKUE CBOMCTBA. | alloreHoBOAOpObl. BaxHenmue KUCIopoacoaepxK amime
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U NX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepwi(1V), okcun
ceprl(VI1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [Ipumenenne cepbl U €€ COeIUHEHNN.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KucHOThL. [Ipumenenue a3ora
U €r0 COeTMHEHHUI. A30THbBIE YI00pEHHS.

®docdop. Haxoxnenue B mpupoje, cnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B OpUpoOJe. AJUIOTPOIHBIE  MOJIU(PUKALIH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogom. Okcua yriaepoaa(ll), oxcun yrmepona(lV), yronenas kucimora u e€
colii. AKTUBUPOBAHHBIA YyTroyb, ancopOuusa. Dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKuU. [IprMeHeHne MpOCTHIX BEHIECTB, OOpPa30BaHHBIX YIIEPOJIOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tomoxenne metamioB B [leproanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEK aToOMOB MeTauioB. OOrmue
dbusnueckue cBorcTBa MeTauioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CrmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsANl  HampspKeHu  MetauioB.  OOmuMe  CcrocoOsl
MOJTyYeHUS METaJJIOB: TUIPOMETAILTYprus, MUPOMETAILTYPIHUs,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mas xapakrepuctuka MmetamwioB |A-rpynmer [lepuonnueckoit cucTeMsl
XUMUYECKUX OdyeMeHToB. Hatpuii u kanuii: mnomyuyeHue, Qusnyeckue u
XUMHUYECKHE CBONCTBA, IPUMEHEHUE MPOCTHIX BEIECTB U UX COSAUHEHUM.

Obmas xapakrepuctuka metauioB |IA-rpynmer [lepuoguueckoit cuctembl
XUMHUYECKHX JJIEMEHTOB. MarHuii W KajublUi: TMoOJlydeHue, (u3nYecKue u
XUMUYECKHE CBOMCTBA, INPUMEHEHHE IMPOCTBIX BEIIECTB M HMX COEIUHEHHM.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUIL: TIoNTydYeHue, pu3ndeckre 1 XMMHUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB T0004HbIX mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCIIUTENIbHBIE CBOMCTBA. [loyueHne u npuMeHeHrne xpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(Vl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKMCIUTENbHbIE CBOMCTBA.

du3nyeckre U XMMUYECKHE CBOMCTBA jKejie3a U ero coenuHeHuil. OKcuapbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momyyeHue, (U3MYECKUE W XHUMUYECKHE CBOMCTBA. AM{QOTEpHbIE
CBOMCTBA OKCHJA U TMIPOKCUA HMHKA, THAPOKCOKOMILUIEKCHI HMHKA. [I[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEPUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, xene3a, MarHus B
KHCIIOPOJE, M3YyYEHHME KOJUIEKIMH «MeTaluibl M CIUIaBb», B3aWMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbI METaJJIOB, B3aUMOJICMCTBUE THIIPOKCUIOB AIIOMUHUA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«T"anorensr», «Cepa u €€ coeAMHEHUA», «A30T U (HOocPop U UX COEAUHEHUS»,
«Mertasibl TJIaBHBIX TOArPYIID», «MeTaibl TOOOUYHBIX MOATPYIIID».

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O HAy4YHbIX METOJax II0O3HAHHWS W METOAOJOTHMH HAYyYHOTO HCCIEIOBaHUS.
Hay4Hble NpuHIUITBEI OpraHu3alid XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMHAKA,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbllieHHbIE CIIOCOOBI MOIYYeHUSI METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsiT © 340pOoBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XVMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUSl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MAaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTE€pUalIbl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepuaisl 1iis 31eKTpoHUKU. HanoTexHoIOTNH.

Pacuérnblie 3anaun.

PacuéTpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00BEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEakUUH, €CIM OJHO U3
BEILIECTB HMMEET MpUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B pPACTBOpPE, JOJIM BBIXOAA MNPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHW4eCcKoM XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ TOHSTHH, MPUHSATHIX B OTJEIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KiIacCuPUKalus, NePpUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
bu3nuecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBO/bI, HyKJICMHOBbIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOTIAEMbIE, TOILIUBO,
pecypchl.

TexHOorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



nperaaparoB, IMPOU3BOACTBO KOHCTPYKOHOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEAECTICHHIO; HATMYNE MOTUBALIUNA K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaTBl OCBOCHUA TNpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUUECKON JEeSTEIbHOCTH
oOydJaronuxcs B MPOIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMAaX M MPAaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPUU M TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;



UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHPOpPMAIMH O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIlUH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNK HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHUS IOCIEACTBUI
MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0poBOro U 0Oe3omacHOro oOpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH NpPaBWI WHAWBUIAYAIbHOTO W  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTUE B PEIICHUM TNPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HU3YUYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBanus, Oyaymiel mpodeccun M peann3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) ’K0JI0rN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKU IEI€CO00PA3HOT0 OTHOLICHHS K MPUPOJE KaK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHH XUMHUM IS
pelIeHrs BONPOCOB PAlMOHAIEHOTO MPUPOIOTOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKpY’KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poOJId B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TI'pPaMOTHOCTH: TIIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTHM K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cdepax MpodhecCHOoHaTbHON
JEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBl MHUpPAa H CHENU(PHUKY METOJOB TO3HAHMUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleOBaHNE, HAOTIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpCAIbHBIC yUe€OHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA W YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJbHBIE YUeOHbI€e AeiicTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATEIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M yCTaHABJIMBATH WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHWS M KPUTEPUHM I KIACCH(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peaKknuu — TPU PEIICHUU YUYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIECTB U XUMHUUYECKHUX
pEeaKUunii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHUpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB HCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBAThCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MOMyJIipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWsA, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MPEICTaBIICHNUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJblI MIPU TOUCKE U
orbope wuHPOpMaNKK, HEOOXOJUMOW [JIi BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BAaTh HAyYHBIA S3BIK B KayeCTBE CpeAcTBa IMpu paboTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, OpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe NeCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYyTEM COTJIACOBAHUS MO3ULIUNA B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHMA TIpHU
BBITIOJTHEHUHU YUYEOHBIX U HCCIIEIOBATCIIbCKUX 3a7ad, BBIOMpaTh Hambojee
3¢ dexTUBHBIN Ccrnoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIISITh CAMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CaMOaHaln3a U
CaMOOIICHKH.

INPE/IMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha YIiIyOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEIU(PUISCKUC
JU1s1 yaeOHOro mpeaMeTa « XUMUs Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHUIO, HHTEPIIPETALUU U MPEoOpa30BaHUIO 3HAHUM, BUBI ACATEILHOCTU
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YUEOHBIX
CUTYyalUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUU TPEAMETHBIE PEe3yJbTaThl MPEACTABICHBI IO TOJaM
M3y4CHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTeTUUECKON U



MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEAHUIIMHBI, CO3JaHMU HOBBIX MaTepUajoB,
HOBBIX UCTOYHHUKOB SHEPrud, B o0ecrnieueHnu paIroHaIbHOTO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJIoBeKa, a TakKe DOKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BJIQJICHHE  CHCTEMOM  XMUMHUYECKHX  3HaHHWi, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraOIUe TOHATUSA — XUMUYECKUI AJIEMEHT, aTOM, PO U JIEKTPOHHAs
obojoyka aroma, S-, P-, d-aToOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKasl CBS3b,
MOJIb, MOJIAPHAsT Macca, MOJISIPHBIN 00BEM, YTJIEPOIHBIN CKENeT, (yHKIIMOHATbHAS
Tpynmna, paadkal, CTPYKTypHble QopMmyisl  (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHbBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKasi), H30MEphbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YTJIEBOAOPOAIbI,
KHUCTIOPOJI- M a30TCO/AEPIKAIIME OPTaHUYECKUE COCTUHEHHS, MOHOMEp, MOJHMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. WM. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BenlecTB A. M. byTnepoBa, 3aKOH COXpaHEHHUsI MacChl BELLIECTB, 3aKOH COXPaHEHUS
U TpEeBpaLEHUS] HHEPrud NpH XUMHUYECKHX pEeaKlHUsAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHUHM, MHPOBO33PEHUECKHE 3HAHMSI, JIS)KAIIMe B OCHOBE
MOHMMAaHUS MPUUYNHHOCTA U CUCTEMHOCTH XMMUYECKUX SBICHUH; TPEICTaBICHUS
O MEXaHU3Max XUMHUYECKHX peakUuuid, TEePMOAMHAMHUYECKUX W KUHETHUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O B3AUMHOM BJIMSHUHM aTOMOB U TPYIII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! | u Il pona);
¢dakToNOTHUYECKE CBEJCHHS O CBOMCTBaX, COCTaBE, IMOJYYCHHU U OE30MacHOM
UCTIONb30BaHUU BAXHEHUIINX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOMN
NESTENIbHOCTH ~ 4YelloBeKa, OOIMMX  HAay4YHbIX  NPHUHLIUNAX  XUMHYECKOIrO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTepHbIC NMPU3HAKU TIOHATHUH,
yCTaHABIIMBAaTh MX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE TOHATUS TIPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY JJISi COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKETIETHBIX) (POPMYIT OPraHUYECKUX
BEIECTB;

COCTaBJISITh YPABHEHUSI XMMHUECKUX PEAKUUN M PACKPHIBATh MX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKIHM  MOCPEACTBOM  COCTaBICHUS
AIIEKTPOHHOTO OajaHca »dTUX peakluil, peakuuil HOHHOrO OOMEHa WyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;



M3TOTaBJIMBATh MOJICIN MOJIEKYJ OPraHUYECKUX BEUIECTB NI WILUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: YCTAHABJIMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHATLHBIC HA3BAHUS IS OTICIHHBIX
MPEACTABUTENIEH OPraHUYECKUX BEUIECTB (ITUJICH, alleTUJIEH, TOJYOJI, TJUILEPHUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMIWH, ajJaHuH, MallbTo3a, (GPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OINPENCIATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. byTiepoBa 11 0ObsSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHbIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKaHOB, IIUKJIOAJIKAHOB, aJIKCHOB, aJIKaJIUCHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTieBOJAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYI0  CBSI3b  MEXKAY HUMH  yPaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSA3U (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (He(dThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHNE TPOIYKTOB NIEPEepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYUYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICJIUTEIIFHON JCSITENIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3AIIMI0, BBISIBICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyYCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMH JPYTHX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIA
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMHUPOBAHHOCTh YMEHMM: TPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHMsl, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IIPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATEIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepaboTKOU
BEIIECTB, MCMOJIb30BATh MOJYUYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUU DJKCIEPUMEHT (MOJy4YeHUE U HU3YUYEHHE CBOWMCTB OPraHUYECKHUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
6e3omacHoro oOpameHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM O00OpPYIOBAHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yabTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JTJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIOJIaTh MPAaBHJIa DKOJOTHYECKH I1e7IeCO00Pa3HOTO MOBEACHUS B OBITY H
TPYJAOBOM JEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 3J0POBbS, OKPY KAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbICH TTokazatens [1JIK;

aHAJU3UPOBATh I1EJICCOO00PA3HOCTh NMPUMEHEHHSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IICJICHANIPABIEHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, HTepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOU 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmasi u HeopraHmdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEUICHUU MPOOJIEM SKOJOTHMYECKON, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIBI, JICKTPOHHASE 000JI0YKa aToMa, S-, P-, d-aToMHBIE OpOUTAIIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAUIMYECKasl pEIIETKA, XUMHUYECKasl peakuus, pacTBOP, BJIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEaKIMK, XUMUYECKOE PAaBHOBECUE;
TEOPUU M 3aKOHBI (TEOPHs SJIEKTPOIUTHUECKON AMCCOLMALMM, NMEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHUs] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUU SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIeKAallM€ B OCHOBE ITOHUMAaHUSA
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJIIDHOM H
HAJMOJIEKYJIIDHOM  YpPOBHSX; TPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEepPMOJUHAMUYECKUX W KHHETUYECKHUX  3aKOHOMEPHOCTSIX  MX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToIIOTUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHWU U OE30MacHOM
WCIIOJIb30BAaHUU BAXHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEeATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOM3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yYCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIUME MOHITHUS MpPU
ONMMCAaHWH HEOPTraHWYECKHUX BEIIECTB U UX MPEBPALLECHUN;



c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILECTB;

c()OPMUPOBAHHOCTb YMEHHUSI ONIPEAEIATh BAICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THUIMA KPUCTAUIMUECKOM pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 110 PA3JINYHBIM NPU3HAKaM (YUCILY
U COCTAaBY pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuH, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOJUUECKOrO 3aKoHa /[,
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MEPHOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHYCCKHE IMOIYypPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMHUYECKUX HJIIEMEHTOB U HX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBSA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

cOpPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN IMOCPEICTBOM COCTaBJIEHMsI AJIEKTPOHHOIO OasiaHca
THX pEeaKUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THUAPOIW3a;  PEeaKkuin
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



c(OPMHPOBAHHOCTh YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO PABHOBECHSI TI0]T BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
NPUMEHEHUSI HEOPTaHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBJISITh B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIIEHTPAIUS;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OIHOTO W3 YyUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JAUCCOIMAlUM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJAYKTa PEaKIUM, €CIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKinu;,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHNUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBID HWHIWKATOPOB, H3Yy4YCHUE BIIHSHUSA
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemertamnsy) ¢
coOIoIeHHEM TIPaBUII OE30MacHOr0 OoOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyaupoBaTh I€Jdb HUCCICAOBAHMS, TPEIACTABIATh B
paznu4HON (opMe pe3yIabTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpPMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XHMHUYIECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMHA TIO BBITIOJIHCHHIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA JKMBBIC OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoil nHGopmanuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaATh XUMHUUYECKYI0 MH(pOpMAIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
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n/n TeM IPOrpaMMBblI Bcero o0pasoBaTe/bHbIC BOCIIUTATEJIbHBIN
padoThI padoThI
pecypcsbl NMOTEHIHAJ
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
®opMupoBaHue
II03HABATEIbHOIO
UHTEpeca K
IIPEIMETY.
Bocnuranue
TPYIOIO0uS,
. aKKypaTHOCTH,
IIpenmer oprannyeckoi
KOMMYHHKaTHUBHBIX
xuMmuu. Teopus cTpoeHUs bubmuoreka [JOK
1.1 . 11 0 0 kauecTB. PazBuTtne
OPraHWYECKUX COCIMHEHUN A. https://lesson.edu.ru/04/10 5
4yeOHO-
M. bytneposa Y
UHTEJUIEKTyaJIbHBIX
YMEHHU BBIACIATD
TJIAaBHOE,
YCTaHABIIMBATh
MPUYHUHHO-
CIIE/ICTBEHHbBIE
CBSI3H.
Hroro no paszneny 11
Paspnen 2. Yriesoaopoanbt
2.1 [ToBTrOpenue u yriybneHue 11 0 0 bubmuoteka [IOK PazButue o6pazHoro



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

3HAHUI

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

[IpenenbHbBIE YTIEBOAOPOIBI

bu6nmoreka [IOK

MBIIIJIEHHUS, €0
ajanTamnys B

2.2 4 0 N
— aJIKaHbI, IIMKI0AJIKAHBI https://lesson.edu.ru/04/10 = y4€OHbIi mporece
HenpenenbHble G LOK 110 BCEM
nOIHOTEKA
2.3 YIJIEBOJAOPOBI: AJIKEHBI, 9 0 hitos://lesson.edu. ru/04/10 IIPCIIMETHBIM
aJIKaJIMEHBI, aJIKUHbI ] = HaMpaBJICHIAM
wKoJibl. [ToBeiieHue
Apomaruyeckue bu6mumotexa [JOK
24 3 0 MOTHUBAIIMH K
YTIEBOIOPOAbI (apEHBI) https://lesson.edu.ru/04/10
00y4YEeHHIO HAYYHBIM
[IpupoHbIE HCTOYHHUKHU
2.5 TJICBOZOPOJIOB B UX 4 0 bubmmorexa [IOK POCHEAOBATIEIN.
' Y P https://lesson.edu.ru/04/10 = BbisiBienue,
nepepaboTka
MOJIICPIKKA U
pa3BUTHE
TBOPYECKHUX
CHOCOOHOCTEH
26 TaJIoreHnpon3BOIHBIE 3 1 bu6mmoreka [IOK C(;quaIOHIch;L
' YIIIEBOIOPOIOB https://lesson.edu.ru/04/10 - PraHM3atid
MOBBIIIICHUS YPOBHS
JKOJIOTUYECKOU
KYJIBTYPBI
o0y4aromuxcsl.
Hroro mo pazneny 34

Pasnen 3. Kuciiopoacoaep:kamue oprannyeckue coeinHeHust

3.1

3.2

Cnuptel. Genon

KapOonumnbHbIe COeTUHEHMUS:

QJIBJETUBI U KETOHBI.
KapOoHOBbIE KHCITOTHI.
Crnoxusle 3¢upsl. Kupbl

8 0

15 1

but6mmorekxa [IOK
https://lesson.edu.ru/04/10

but6mmoreka [IOK
https://lesson.edu.ru/04/10

PazButne obpazHoro
MBIIIJICHUS, €TI0
ajianTaius B
yueOHBIi mporiece
10 BCEM
PEIMETHBIM
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HAIMPABJIECHUAM
mKoJibl. [loBwImIcHNE
MOTHBAIIH K
00y4YEHHUIO HAYYHBIM
HCCJICTOBAHUSIM.
BrisBienue,
MOJJEPKKA U

33 S Ep— 6 bubnuorexa [JOK pa3BUTHE
https://lesson.edu.ru/04/10 = TBOpYECKUX
CHOCOOHOCTEH
oOyJaromuxcs.
Opranuzanus
MOBBILICHUS YPOBHS
3KOJIOTHYECKOU
KYJIBTYPbI
00ydaromuxcsl.
Hroro no pazneny 29
Pasnen 4. AzoTcoaepixkaiiye opraHudecKue coelMHeHus
41 AMUHBI. AMUHOKHUCIIOTBHI. 10 bubmmnoreka HOK IToBbIIEHNE
benkn https://lesson.edu.ru/04/10 = MOTHBALIUA K
Cepoopranuveckue, 00y4CHHIO HAYYHBIM
42 a30TCOIepIKAIINE 3 HCCTIEOBAHUSIM.
' T€TEPOLIUKINYECKUE BrisiBrienme,

COCOAUMHECHUS COCAUHCHUA

4.3 Hutpocoennuenus 6

MoJIZIePIKKa U
pa3BUTHE
TBOPYECKHUX
CIIOCOOHOCTEH
00ydaromuxcsl.
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Hroro mo pazneny 19

Pa3znen S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S

51 BricokoMonekynspHbie

COCAMHCHUS

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

IIpuButHE
y4anumcs JIF000Bb K
Ponunmue.
[Tpuobmenue k
COLIMAJIBHBIM
LIEHHOCTSIM —
MaTpUOTU3MY,
IPa’KJIaHCTBEHHOCTH,
HUCTOPUYECKOMN
MaMsTH, JTOJITY.
dopMUpOBaHUE
OCHOBBI
HallUOHAIBHOTO
CaMOCO3HaHWUSI.
[ToBbiIeHNE
MOTHUBAIINH K
00y4YEHUI0 HayUYHbIM
HCCIICIOBAHUSIM.

Hroro no paszneny 7

PeszepBHOe Bpems 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102
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11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE Buja nessTebHOCTH,
Ne HaumeHoBaHue pa3ieioB (undposbie) BOCNIUTATEIbHBIN
Kontpoabubie IIpakTnueckue
n/n U TeM NMPOrpaMMbl Beero oOpa3oBaTejibHbIE IOTEHIHAJI
padoThI padoThI
pecypcbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue aToma. OcBoeHune Takux
[Tepuonnueckuii 3aKOH U Ba)KHBIX aCIICKTOB
bubnunoreka LIOK .
1.1 [Tepuoanueckas cucrema 8 0 0 BHYTpEHHEH
https://lesson.edu.ru/04/11
XHMHYECKHUX dJIeMEHTOB /I, JIeSITEILHOCTH, KaK
H. MenneneeBa CaMOBOCIIPUSITHE,
12 CtpoeHue BeliecTsa. 11 1 0 bubnmnorexa LIOK caMoaHaJius,
' MHoroo6pasue BELIECTB https:/lesson.edu.ru/04/11 = CaMOOIICHKA.
[IpuBuTHE
yJarumcst JIF000Bb K
Pommne.
[Tpuobmienue
COLIMAJIbHBIM
LIEHHOCTSIM —
MaTpUOTU3MY,
bubnuoreka IIOK
1.3 XUMUYECKUE peaKiuu 16 1 3 & IpaXX1aHCTBCHHOCTH,
https://lesson.edu.ru/04/11 .
HUCTOPUYECKOU
MaMsTH, JIOJITY.
dopmMupoBaHue
OCHOBBI
HaIlMOHAJILHOT'O
CaMOCO3HaHMS.

IloBrIIenue
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MOTHBAIIHH K
00y4YeHUIO HAyUYHBIM
UCCIIETOBAHUSIM.

Hroro no pazneny

Paznen 2. Heopranuueckasi Xumusi

35

2.1

Hewmerauibl

31

bubnunoreka LIOK
https://lesson.edu.ru/04/11

2.2

Meranibsl

20

bubnmorexa LIOK
https://lesson.edu.ru/04/11

[ToBbiIeHHE
MOTHBAIIHH K
00y4YEeHHIO HAYYHBIM
UCCIIETOBAHUSIM.
BrisBienue,
MOAJEPKKA U
pa3BuTHe
TBOPUYECKUX
CIOCOOHOCTEH
00yYaroImuXcs.
PazButue obpazHoro
MBIIIIJICHHS, €T0
ajianranus B
y4eOHBIi npolecc
0 BCEM
MpeIMETHBIM
HaIPaBICHUSIM
TITKOJTBI.
Opranm3anus
MTOBBIIICHUS YPOBHS
JKOJIOTUYECKOU
KYJbTYPBI
00yYaroImuxcs.
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Hroro no pazneny

Pa3pen 3. XumMus u ;Ku3HbL

o1

31 MeTtoapl TO3HAHUS B
l XUMHUH. XUMUS U )KU3Hb

Uroro no pazgeny

13

13

bubnunoreka LIOK
https://lesson.edu.ru/04/11

IToBBIIIIEHHE
MOTHBAIUH K
00y4YEeHHUIO HAYYHBIM
HCCIIEI0BAHUSIM.
Brissnenne,
MOJICPKKA U
pa3BUTHE
TBOPYECKUX
CII0COOHOCTEH
00ydJaromuxcsl.
PazButne obpazHoro
MBIIUIEHUS, €TO
aJlanTanys B
y4eOHBIi nporiecc
10 BCEM
MPEIMETHBIM
HaIpaBJIECHUSIM
IIIKOJIBI.
Opranuzanus
MTOBBILICHUS YPOBHS
JKOJIOTUYECKOU
KyJbTYpPBI
oOydJaronuxcs.

PesepBHOE Bpems
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OBIIEE KOJIMYECTBO YACOB

102 4 8
I[10 ITPOTPAMME
INOYPOYHOE IIVNIAHUPOBAHMUE
10 KVIACC
KoauuyecTBO 4acoB HUcnouab3oBaH
Ne .
ne Ingposoit DJIeKTPOHHbIE HU(PPOBBIEC 00pa3oBaTe/IbHbIE
n/  Tema ypoka Bcer  KoHTpoibH IMpakTnyeck  1aboparopuu pecypeb
n 0 ble padoThI ue padoTbl 1o usuKe
«POBUKIIAB
(Xumms)»
ATOMBI, MOJIEKYJIBI, https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
1 0 0 ]
BelllecTBa 10-klass-electronnaya-forma-uchebnika/
CTpoerHe aToMA 1 0 0 https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
p 10-klass-electronnaya-forma-uchebnika/
[Tepuoanueckuit
3aKOH U
IIepnonnueckas .
crcTena 1 0 0 N https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
10-klass-electronnaya-forma-uchebnika/
XUMHUNYCCKUX
JJIEMEHTOB
J.N.Menneneena
XHUMHYECKas CBI3b. .
ArDeraTHEL 1 0 0 https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
P 10-klass-electronnaya-forma-uchebnika/
COCTOAHUA
https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
T"a30BbIE 3aKOHBI 1 0 0

10-klass-electronnaya-forma-uchebnika/
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Knaccudpukanus

XUMHNYECKHE CBA3N

XUMHYECKHUX
6 peaKkuuid. https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
OKUCIHUTEIILHO- 10-klass-electronnaya-forma-uchebnika/
BOCCTaHOBHTEIILHEIE
peakiumn
Baxknelnme Kiraccel
7 HEOPraHUYECKUX https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
BellecTs. Peaknuu 10-klass-electronnaya-forma-uchebnika/
HOHHOTO OOMEHa
8 PACTEODLL https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
p 10-klass-electronnaya-forma-uchebnika/
9 Komnonnneie https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
pacTBOpPbI 10-klass-electronnaya-forma-uchebnika/
10 L HLIDOIIS COMeil https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
P 10-klass-electronnaya-forma-uchebnika/
11 KommnekcHsie https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
COEJIMHEHMUS 10-klass-electronnaya-forma-uchebnika/
[Ipenmert u
12 3HAUCHHE https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
OpraHUYEeCKON 10-klass-electronnaya-forma-uchebnika/
XUMHUHU
[Iprunnb
13 MHOT000pa3us https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
OPraHUYeCKUX 10-klass-electronnaya-forma-uchebnika/
COETUHEHUN
ONEeKTpOHHOE -
https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
14 CTPOECHHE U

10-klass-electronnaya-forma-uchebnika/
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aToMa yriepoja

CrpykTypHas

15 Teopus https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
OpraHUYECKUX 10-klass-electronnaya-forma-uchebnika/
COEJIMHEHU

16 CrpykTypHas https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
U30Mepus 10-klass-electronnaya-forma-uchebnika/

17 [IpocTpaHncTBeHHAs https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
U30Mepus 10-klass-electronnaya-forma-uchebnika/
DNEeKTPOHHBIE
3¢ ekt B o

18 MONEKVIIAX https://ru.schoolpdf.com/himiya-uglublennyy-uroven-

Y 10-klass-electronnaya-forma-uchebnika/
OpraHUYECKUX
COETUHEHUN
OCHOBHBIC KJIACChI
OpPraHu4€CKUux ..
. https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
19 COCITMHCHHU. i
10-klass-electronnaya-forma-uchebnika/
I'omonoruueckue
pAIBI
Howmenxknartypa o
20 OBIAHIIECKIX https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
p . 10-klass-electronnaya-forma-uchebnika/
COCANHCHUN
OcoOenHocTH U

21 KJIacCuPpUKaIms https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
OpraHUYEeCKUX 10-klass-electronnaya-forma-uchebnika/
peakuuii

99 OKuCIUTENBHO- https://ru.schoolpdf.com/himiya-uglublennyy-uroven-

BOCCTAaHOBHUTCIIbHBIC

10-klass-electronnaya-forma-uchebnika/



https://ru.schoolpdf.com/himiya-uglublennyy-uroven-10-klass-electronnaya-forma-uchebnika/
https://ru.schoolpdf.com/himiya-uglublennyy-uroven-10-klass-electronnaya-forma-uchebnika/
https://ru.schoolpdf.com/himiya-uglublennyy-uroven-10-klass-electronnaya-forma-uchebnika/
https://ru.schoolpdf.com/himiya-uglublennyy-uroven-10-klass-electronnaya-forma-uchebnika/
https://ru.schoolpdf.com/himiya-uglublennyy-uroven-10-klass-electronnaya-forma-uchebnika/
https://ru.schoolpdf.com/himiya-uglublennyy-uroven-10-klass-electronnaya-forma-uchebnika/
https://ru.schoolpdf.com/himiya-uglublennyy-uroven-10-klass-electronnaya-forma-uchebnika/
https://ru.schoolpdf.com/himiya-uglublennyy-uroven-10-klass-electronnaya-forma-uchebnika/
https://ru.schoolpdf.com/himiya-uglublennyy-uroven-10-klass-electronnaya-forma-uchebnika/
https://ru.schoolpdf.com/himiya-uglublennyy-uroven-10-klass-electronnaya-forma-uchebnika/
https://ru.schoolpdf.com/himiya-uglublennyy-uroven-10-klass-electronnaya-forma-uchebnika/
https://ru.schoolpdf.com/himiya-uglublennyy-uroven-10-klass-electronnaya-forma-uchebnika/
https://ru.schoolpdf.com/himiya-uglublennyy-uroven-10-klass-electronnaya-forma-uchebnika/
https://ru.schoolpdf.com/himiya-uglublennyy-uroven-10-klass-electronnaya-forma-uchebnika/
https://ru.schoolpdf.com/himiya-uglublennyy-uroven-10-klass-electronnaya-forma-uchebnika/
https://ru.schoolpdf.com/himiya-uglublennyy-uroven-10-klass-electronnaya-forma-uchebnika/

peakuuu B
OpraHnu4ecKou
XUMHH

Anxkanbl. CTpoeHue,

23 E:?;:;;fypa’ https://ru.schoolpdf.com/himiya—uqIu_blennvv-uroven-
’ 10-klass-electronnaya-forma-uchebnika/
dbuznveckue
CBOMCTBa
24 XUMHUYECKHE https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
CBOMCTBA aJIKaHOB 10-klass-electronnaya-forma-uchebnika/
o5 E;Ig:;::;eﬂ https://ru.schoolpdf.com/himiva—uqIu_blennvv—uroven—
10-klass-electronnaya-forma-uchebnika/
aJIKaHOB
26 [uKt0anKasbI https://ru.schoolpdf.com/himiya—uqlu_blennyy-uroven-
10-klass-electronnaya-forma-uchebnika/
AnKeHBI:
TOMOJIOTHYCCKHUI
psia, obmas
opmyua,
97 Z;iiiiifg:i https://ru.schoolpdf.com/himiva—uqIu_blennvv—uroven—
10-klass-electronnaya-forma-uchebnika/
MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII.
CrtpyKTypHas 1 uc-
TpaHC-U30MEPHS
aJKCHOB
28 iﬁ:::ﬁ;: " https://ru.schoolpdf.com/himiya-uglublennyy-uroven-

CBOWCTBA AJIKEHOB.

10-klass-electronnaya-forma-uchebnika/
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IIpaBuno
MapkoBHUKOBA

Croco0s1
IOJIyYEHUS U

https://ru.schoolpdf.com/himiya-uglublennyy-uroven-

29 [PUMEHEHHE 10-klass-electronnaya-forma-uchebnika/
AJIKEHOB
[IpakTnueckas
pabora Ne 1 o Teme .

30 "Momyuenue https://ru.schoolpdf.com/hlmlya-uqlu_blennyy-uroven-

10-klass-electronnaya-forma-uchebnika/
OTUJICHA U U3YyYCHHC
€ro cBoMcTB"

31 N —— https://ru.schoolpdf.com/himiya—uqlu_blennyy-uroven-

10-klass-electronnaya-forma-uchebnika/

39 [Tonumepuzanusi. https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
Kayuyk. Pe3una 10-klass-electronnaya-forma-uchebnika/

ANKWHBI:
TOMOJIOTHYECKUM
psia, obmas
hopmysra,

33 HOMEHKJIATypa, https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
3JIEKTPOHHOE U 10-klass-electronnaya-forma-uchebnika/
MMPOCTPAHCTBCHHOC
CTPOEHUE MOJIEKYII,
¢buznueckue
CBOICTBA
XuMHUeCcKue https://ru.schoolpdf.com/himiya-uglublennyy-uroven-

34 . .

CBOMCTBA aJJKHHOB 10-klass-electronnaya-forma-uchebnika/
35 CriocoOsr https://ru.schoolpdf.com/himiya-uglublennyy-uroven-

MOJIYUCHUA U

10-klass-electronnaya-forma-uchebnika/
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¢busnveckue u
XUMHYECKHE
CBOICTBA,
MIPUMEHCHHE
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JKupsl: cTtpoeHue,
¢busnveckue u
XUMHYECKHE
CBOMCTBA
(ruzpoinus)
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Mbina Kak conu
BBICIIIUX
KapOOHOBBIX
KHCIIOT, UX MOIoIlIee
neiicrue. [lonstue
O CHHTETHYECKHX
MOTOIIMX CPEJICTBAX
(CMC)
AMUHOKHUCIIOTHI:
HOMEHKJIAaTypa u
Hu30Mepus,
¢buznueckue
CBOICTBA.
OtnenbHBIC
MIPEJICTAaBUTEIH Ol
AMUHOKHCIIOT
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XuMuyeckme
CBOMCTBA
AMHUHOKHCIIOT, UX
OHOJIOrYEeCKOe
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AMHUHOKHUCJIOT.

CucreMatusanus
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. 10-klass-electronnaya-forma-uchebnika/
benku xak
MPUPOHBIE https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
93 )
MOJIUMEPHI; 10-klass-electronnaya-forma-uchebnika/
CTPYKTYpHbI O€JIKOB
buosornueckas -
94 S — https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
p y 10-klass-electronnaya-forma-uchebnika/
KHUCIIOT
CtpykTypa .
95 HTEZGHZI;BHX https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
y 10-klass-electronnaya-forma-uchebnika/
KHUCJIOT
Pemenue
pacYETHBIX 3a7a4:
110 YpaBHECHHUIO
XUMHUYECKOH
96 peakuuu, Ha https://ru.schoolpdf.com/himiya-uglublennyy-uroven-
ONpEACIICHUE 10-klass-electronnaya-forma-uchebnika/
MOJIEKYJIAPHON
bopmyIbl
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BeIeCTBa
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[IpakTnueckas
pabota Ne 6.
Pemenue

99 AKCIIEPUMEHTAJIbHBI
X 3aJ1a4 110 TeMeE
"Pacrio3HaBanue
IiacTMacc 1

BOJIOKOH"

O06o0mmenue u
MIOBTOPEHUE

100  marepmana o Kypcy
«Oprannyeckas
XUMUSDY

101  PesepBHBIN ypoK
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11 KJIACC

Ne
n/
n

Tema ypoka

Atom. CocTaB aTOMHBIX
sep. XUMUYECKUI
351eMeHT. 30TOonb!

KoaunuyecTBO 4acosB

Bcer
0

KonTpoabu
ble paboThI

IIpakTHYeck
ue padoTbl

Hcnonb3oBan
ue [ludposoit
naboparopuu
o pu3uKe
«POBUKIIAB
(xumus)»

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/IbHbIE PecypChl

bubmuoreka [{OK https://lesson.edu.ru/04/11

CtpoeHue IEKTPOHHBIX
000JI04EK aTOMOB,
KBaHTOBBIC YHCIIA

bubmuoreka [{OK https://lesson.edu.ru/04/11

Knaccudukanus
XUMHYECKHX 3JIEMEHTOB
(s-, p-, d-, f-3memenTHI)

bu6mmoreka LIOK https://lesson.edu.ru/04/11

Pacnpenenenune
3JIEKTPOHOB 110
ATOMHBIM OpOUTAISIM

ONEKTPOHHBIE
KOH(UTypalyy aTOMOB
3JIEMEHTOB B OCHOBHOM
U BO30YX1EHHOM
COCTOSTHUHT
ONEKTPOHHBIE
KOH(UTypaIy HOHOB.
DIEeKTpOOTpULIATETHLHOC

Tb

[lepronnueckuii 3aKOH

bu6mmoreka IIOK https://lesson.edu.ru/04/11

bubmuoreka [{OK https://lesson.edu.ru/04/11

bubnmoreka [{OK https://lesson.edu.ru/04/11

bubmuoreka I{OK https://lesson.edu.ru/04/11
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u [lepuonnueckas
CHUCTEMa XUMUYECKUX
snemenTtoB . U.
MeHneneeBa, CBI3b C
COBPEMEHHOM TeopHueH
CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB
XUMUYECKHX 3JIEMEHTOB
1 00pa3yeMbIX UMU
IIPOCTBIX U CIOKHBIX
BELIECTB I10 IpyIIaM U
nepuoaam

Buapl xumnueckoi
CBs3U. MexaHu3Mbl
o0pazoBaHUs
KOBAJIEHTHOM CBSI3H.
BonoponHas cBs3b.
MeKMONEeKyIIsIpHbIE
B3aMMOJEICTBUSA

bubmuoreka [{OK https://lesson.edu.ru/04/11

bubnuoteka [{OK https://lesson.edu.ru/04/11

10

BanentHocts 1
BaJICHTHbIE
BO3MO>XHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C
UX TEOMETPUYECKUM
CTPOEHUEM

bubmmorexa POIII
https://resh.edu.ru/subject/29/11/

11

IIpencrasnenus o
KOMITJIEKCHBIX

bubmuoteka [{OK https://lesson.edu.ru/04/11
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COEIMHEHUSX: COCTAB U
HOMEHKJIaTypa

BemntecTBa
MOJIEKYJISIPHOTO U

HEMOJIEKYJISIPHOTO
12 cTpoeHus. Turel bubamorexa POLI .
https://resh.edu.ru/subject/29/11/
KPUCTAJUTHYECKUX
PEIICTOK M CBOMCTBA
BEIIIECTB
[TonsaTHE 0 IUCTIEPCHBIX
13 CHCTEMax. bu6mmoreka IIOK https://lesson.edu.ru/04/11
[IpencraBienue o bubmuorexa POIII https://resh.edu.ru/29/11/
KOJUIOUTHBIX PacTBOpax
HcrunnbIe pacTBOPSL:
y 22::2;‘1?;:; Bu6maorexa LIOK https://lesson.edu.ru/04/11
’ bubnurorexa PDOIII https://resh.edu.ru/29/11/
pPacTBOPUMOCTb.
Kpucrannoruapats
15 E::;gf;:;f;mmm bu6mmoreka IIOK https://lesson.edu.ru/04/11
bubnuotexa POIII https://resh.edu.ru/29/11/
pacTBOpPOB
Knaccudukanus u
16 HOMEHKJIaTypa bubnuoreka [{OK https://lesson.edu.ru/04/11
HEOPraHMYECKUX bubnuorexa POIII https://resh.edu.ru/29/11/
BEIICCTB
KontpossHas pabora https://infourok.ru/kontrolnaya-rabota-po-
17 o temam "CTpoeHue temam-stroenie-atoma-periodicheskij-zakon-i-

aroma. [lepuoanueckuii
3aKOH U

periodicheskaya-sistema-himicheskih-
elementov-d-i-mendeleeva-h-6116393.html
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18

[Iepnonnueckas
CHCTEMAa XMMHYECKUX
snemenTtoB . U.
Menneneena",
"CTpoeHue BelllecTBa.
MHuoroob6pasue
BemecTB"

Knaccudukanmst
XUMHUYECKHUX PEaKIINii B
HEOPraHUYECKOM U
OPraHU4YEeCKON XUMHH.
3aKOH COXpaHEHHUS
Macchl BEUIECTB; 3aKOH
COXpaHEHU U
MpEeBpaIeHHs SHEPTUU
MPU XUMHYECKUX
peakumsx

bu6mmoreka IIOK https://lesson.edu.ru/04/11
bu6mmorexa POIII https://resh.edu.ru/29/11/

19

TemoBbie 3¢ HexTs
XUMHYECKUX PEAKIUM.
Tepmoxumuueckue
ypaBHEHUS

bubnuoteka [{OK https://lesson.edu.ru/04/11
bubmuorexa POIII https://resh.edu.ru/29/11/

20

21

22

Outponus. Bropoit
3aKOH TEPMOJUHAMMUKHU

Oueprus ['166ca u
KpUTEpUN
CaMONIPOU3BOJIBHOCTH
XUMUYECKHUX PEAKIINN

CKOpOCTh XMMUYECKOI
peakuuu, eé

bu6mmoreka IIOK https://lesson.edu.ru/04/11
bu6mmotexa POIII https://resh.edu.ru/29/11/

bubnmoreka [{OK https://lesson.edu.ru/04/11
bub6anorexa POIII https://resh.edu.ru/29/11/

bubmuoreka IIOK https://lesson.edu.ru/04/11
bubnmuorexa POIII https://resh.edu.ru/29/11/
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3aBUCUMOCTH OT
pa3IUYHBIX (HaKTOPOB.
Karanus n
KaTaJIn3aTOPhI

23

3aBUCUMOCTb CKOPOCTH
peaxiuu ot
TeMITEPaTyPBbI

bubnmoreka [{OK https://lesson.edu.ru/04/11
bubnmorexa POIII https://resh.edu.ru/29/11/

24

25

26

27

28

29

T'oMoreHHbie u
reTePOTCHHBIE PEAKIINU

[TpakTrueckas padora
Ne 1 mo reme "Bnusane
pasIu4YHBIX (DAKTOPOB
Ha CKOPOCTh
XUMUYECKON peakiuu"”

Ob6parumsie u
HEOOpaTUMBIE pEaKIUu.
XUMHUYECKOE
paBHOBECHE

[TpakTiueckas pabota
Ne 2 mo reme "Bnusgane
pa3INyYHbIX (PaKTOPOB
Ha IOJIOKEHUE
XUMHYECKOTO
paBHOBecus "
DNEKTPOTUTHYECKAS
nucconmanus. CUabHbBIC
U clia0ble AJIEKTPOJINUTHI.
CreneHp auccoranuu

Honnoe npoussenenue

bubnuotexa LIOK https://lesson.edu.ru/04/11
bubnuotexa PO https://resh.edu.ru/29/11/

https://infourok.ru/prakticheskaya-rabota-
vliyanie-razlichnih-faktorov-na-skorost-
himicheskoy-reakcii-himiya-klass-1418615

bubmuoreka [{OK https://lesson.edu.ru/04/11
bubmuorexa POIII https://resh.edu.ru/29/11/

https://infourok.ru/laboratornaya-rabota-po-
teme-himicheskoe-ravnovesie-klass-
1873359.html

bubnmoreka [{OK https://lesson.edu.ru/04/11
bub6anorexa POIII https://resh.edu.ru/29/11/

bubmuoreka IIOK https://lesson.edu.ru/04/11
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Bojbl. Cpesia BOAHBIX
PacTBOPOB.
Bonopoansrit
nokazatenb (pH)
pacTBopa

I'maponus cosei.
Peakium, npoTekaromue

bubauorexa PO https://resh.edu.ru/29/11/

bu6mmoreka LIOK https://lesson.edu.ru/04/11

30
B pacTBOpax bubmuorexa POII https://resh.edu.ru/29/11/
3JIEKTPOJINTOB
[IpakTudeckas padora
Ne 3 o reme https://multiurok.ru/index.php/files/praktichesk

31 "XHUMHYECKUE PEaKIIun aia-rabota-7-usloviia-protekaniia-

B PacTBOpax khimi.htmlI?login=0k
3JIEKTPOJIUTOB"
OxucnuTenbHo-

39 BZZ;T?;O];:;;I;EM bubmuoreka I{OK https://lesson.edu.ru/04/11
peariti. bubGnuoreka POIII https://resh.edu.ru/29/11/
OKHCITUTEH H
BOCCTAaHOBUTEIIN
M

33 (aizzfoille:?of;;?) bubnuoteka [{OK https://lesson.edu.ru/04/11

bubmuorexa POIII https://resh.edu.ru/29/11/
OamaHca

34 DIIEKTPOJIN3 PACTBOPOB bubnuoteka [{OK https://lesson.edu.ru/04/11
Y PaCIUIaBOB BEIIECTB bubnuorexa POIII https://resh.edu.ru/29/11/
Konrponbhas padora https://infourok.ru/kontrolnaya-rabota-po-

35 1o TeMe " XUuMu4ecKue himii-na-temu-himicheskie-reakcii-klass-
peakuuu" 3884794.html

36 ITonoxenue bubmuoreka I{OK https://lesson.edu.ru/04/11

HEMCTAJIJIOB B

bubaunorexa POIII https://resh.edu.ru/29/11/
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37

38

39

40

41

Ileproanueckon
CHCTEME XMMHYCCKUX
snemenTtoB . U.
Meuneneena u
OCOOEHHOCTH CTPOCHUS
nX aToMoB. Ou3nyecKue
CBOMCTBA HEMETAJLJIOB

Aunnotponust
HEeMeTaJuIoB (Ha
npuMepe KUCIopoa,
cepsl, pocdopa u
yriiepojia)

Bonopon: nonydenue,
buzndeckue u
XUMHUYECKHE CBONCTBA.
I'mapuaet

["ajoreHsl: HaXOXJIEHHE
B IIPUPOJIE, CIIOCOOBI
MOJTyYeHUs,
duznueckue u
XMMHYECKHUE CBOMCTBA

I"annorenoBo1OpPOBL.
Baxueiimmne
KHCIIOPOJICOIEPIKALIIE
COEJIMHEHUS TaJIOTEHOB
JlaGopaTopHbie 1
MPOMBIIIICHHBIE
CHOCOOBI MOTYYSHUS
raJIOT€HOB.

bubmuoreka [{OK https://lesson.edu.ru/04/11
bu6mmorexa POIII https://resh.edu.ru/29/11/

bubmuoreka [{OK https://lesson.edu.ru/04/11
bu6mmorexa POIII https://resh.edu.ru/29/11/

bubmuoreka I{OK https://lesson.edu.ru/04/11
bubmuorexa POIII https://resh.edu.ru/29/11/

bubmuoteka [{OK https://lesson.edu.ru/04/11
bubnmuorexa POIII https://resh.edu.ru/29/11/

bubmuoreka I{OK https://lesson.edu.ru/04/11
bubnmuorexa POIII https://resh.edu.ru/29/11/



https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/

[IpuMeHeHue ranoreHos
U UX COCTUHEHUN

[IpakTuyeckas pabora
Ne 4. Pemienune

https://infourok.ru/prakticheskaya-rabota-

42 JKCIIEPUMEHTAIIBHBIX reshenie-eksperimentalnyh-zadach-po-teme-
3a/1a4 10 TeME galogeny-4548517.html
"T"anorens"
43 ®drop, 6poM, HOA U UX bubnuoreka LIOK https://lesson.edu.ru/04/11
COCTMHEHUS bubnuotexa PO https://resh.edu.ru/29/11/
44 O E—— bubmuoreka [{OK https://lesson.edu.ru/04/11
bubnuorexa POIII https://resh.edu.ru/29/11/
Kucnopon:
nabopaTopHbIe U
MIPOMBIIIJICHHbBIE
45 CHoCcOOBI MOJTYYEeHHUS, bu6nuoreka LIOK https:/lesson.edu.ru/04/11
¢dusnueckue u bubnumorexa POLII https://resh.edu.ru/29/11/
XUMHUYECKHE CBONCTBA.
O3oH. [Ipumenenune
KHCJIOPO/a U 030HA
46 OKCHJbI 1 MEpOKCHTH bubmuoreka I{OK https://lesson.edu.ru/04/11
bubnuorexa POIII https://resh.edu.ru/29/11/
Cepa: HaxOXJIeHUE B
47 EEE?S:;;HOCO&I bubnmoreka [{OK https://lesson.edu.ru/04/11
’ bubGnuoreka POIII https://resh.edu.ru/29/11/
dusnueckue u
XUMHUYECKHE CBONCTBA
48 CepoBogopo, bu6mmoreka IIOK https://lesson.edu.ru/04/11

CYIb(UIBI

bubaunorexa POIII https://resh.edu.ru/29/11/



https://infourok.ru/prakticheskaya-rabota-reshenie-eksperimentalnyh-zadach-po-teme-galogeny-4548517.html
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https://lesson.edu.ru/04/11
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https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/

bubnmoreka [{OK https://lesson.edu.ru/04/11

49 Cepumersiii ras Bubnnotexa POLI https://resh.edu.ru/29/11/
Kucnoponconepxaniue

50 COCJTUHEHUS CEPHI. bubnmoreka [{OK https://lesson.edu.ru/04/11
Oco0eHHOCTH CBOMCTB bubnmorexa POIII https://resh.edu.ru/29/11/
CEpPHOM KUCJIOTBI
IIpaxTuyeckas pabora https://kardarva-

Ne 5. Pemenne ru.turbopages.org/kardaeva.ru/s/89-dlya-

o1 DKCIIEPUMEHTAIIBHBIX uchenika/9-klass/197-prakticheskaya-rabota-4-
3aznad o teme "Cepa u reshenie-eksperimentalnykh-zadach-po-teme-
eé coequuenus” sera-i-ee-soedineniya

59 DJIEMEHTBI OATPYTIIIbI bu6mmoreka LIOK https://lesson.edu.ru/04/11
azora bu6mmorexa POIII https://resh.edu.ru/29/11/
A30T: HaX0XICHHUE B
MIPUPOJIE, CTIOCOOBI

53 MOJIyYECHHUH, bu6nuoreka LIOK https:/lesson.edu.ru/04/11
duznueckue u bubnmorexa POLI https://resh.edu.ru/29/11/
XUMHYECKHUE CBOMCTBA.

AMMUak, HUTPUJIbI
Kucnoponconepxamue

54 COEJIMHEHMUS a30Ta. bubmuoteka [{OK https://lesson.edu.ru/04/11
Oco0eHHOCTH CBOWCTB bubnuotexa POIII https://resh.edu.ru/29/11/
a30THOM KHUCJIOTHI

55 gzﬂx)zzzii:{;?m " bubnmoreka [{OK https://lesson.edu.ru/04/11

bubmuorexa POIII https://resh.edu.ru/29/11/
A3OTHBIE yI00peHus
®dochop: HaXOXKICHHE B Bbu6mmoreka LIOK https://lesson.edu.ru/04/11
56 MPHUPOJIE, CIIOCOOBI

MOJIy4YCHMU,

Bbubaunorexa POIII https://resh.edu.ru/29/11/



https://lesson.edu.ru/04/11
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https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://kardarva-ru.turbopages.org/kardaeva.ru/s/89-dlya-uchenika/9-klass/197-prakticheskaya-rabota-4-reshenie-eksperimentalnykh-zadach-po-teme-sera-i-ee-soedineniya
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https://kardarva-ru.turbopages.org/kardaeva.ru/s/89-dlya-uchenika/9-klass/197-prakticheskaya-rabota-4-reshenie-eksperimentalnykh-zadach-po-teme-sera-i-ee-soedineniya
https://kardarva-ru.turbopages.org/kardaeva.ru/s/89-dlya-uchenika/9-klass/197-prakticheskaya-rabota-4-reshenie-eksperimentalnykh-zadach-po-teme-sera-i-ee-soedineniya
https://kardarva-ru.turbopages.org/kardaeva.ru/s/89-dlya-uchenika/9-klass/197-prakticheskaya-rabota-4-reshenie-eksperimentalnykh-zadach-po-teme-sera-i-ee-soedineniya
https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://lesson.edu.ru/04/11
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https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/

dusnueckue u
XHUMHYECKHE CBOMCTBA.
®Dochuas u hochun

S7

Oxkcunst pocdopa,
docdopcoaepxkanire
kucioTel. Conu
dhochopHON KHCIIOTHI

bubnmoreka [{OK https://lesson.edu.ru/04/11
bubnmorexa POIII https://resh.edu.ru/29/11/

58

59

[Mpumenenne dpocdopa
1 €T0 COCIMHCHHUIA.
docdopHbIe yIoOpeHHs
[TpakTrueckas padota
Ne 6. Pemenue
IKCIIEPUMEHTAITBHBIX
3aJa4 1o Teme "A30T H
dochop u ux
coenqnueHusa”

bu6mmoreka LIOK https://lesson.edu.ru/04/11
bu6mmorexa POIII https://resh.edu.ru/29/11/

https://5terka.com/node/10048

60

Yraepoa: HaXOXJICHUE
B IIPUPOJIE,
AJJIOTPOIIHBIE
MoauUKaIIH;
¢buznueckue u
XUMHUYECKHUE CBOWCTBA,
MIPUMEHEHUE

bu6mmoreka IIOK https://lesson.edu.ru/04/11
bubmmorexa POIII https://resh.edu.ru/29/11/

61

Oxcup yraepoxaa(ll),
okcu yriepoaa(lV),
yroJIbHas KUCJI0Ta U €€
conu

bu6mmoreka IIOK https://lesson.edu.ru/04/11
bubmmotexa POIII https://resh.edu.ru/29/11/

62

Kpemuuii: Haxox1eHrE
B IIPUPOJIE, CIIOCOOBI

bu6mmoreka IIOK https://lesson.edu.ru/04/11
bu6mmorexa POIII https://resh.edu.ru/29/11/



https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://5terka.com/node/10048
https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/

MOJTyYeHUS,
buzndeckue u
XUMHYECKHE CBOMCTBA

Oxcun kpemuus(1V),

bubnmoreka [{OK https://lesson.edu.ru/04/11

63 KpemueBas kucioTa, Bu6smorexa POLL https://resh.edu.ru/29/11/
CUJTHKATBI
[IpumeHeHnue KpeMHHUs

64 Y €ro COeIMHCHUH. bubnuotexa LIOK https://lesson.edu.ru/04/11
Crexi1o, ero noixy4yeHue, bubmuorexa POII https://resh.edu.ru/29/11/
BH/JIbI CTEKJIa

65 Bop bubmuoreka [{OK https://lesson.edu.ru/04/11

bubnuorexa POIII https://resh.edu.ru/29/11/

66 KoHTposbHas padota https://infourok.ru/klass-kontrolnaya-rabota-
o Teme "Hemetamibr" prif-nemetalli-3685574.html
[TonmoxeHne meTaioB B
Ilepronnueckon

67 ;ig;zzi;:Mmecmx bubnuoreka [{OK https://lesson.edu.ru/04/11

bubnuorexa POIII https://resh.edu.ru/29/11/

OcCoOeHHOCTH CTPOEHUS
AIEKTPOHHBIX 000TI0UEK
aTOMOB METAJIJIOB
OO6mme puznueckue

68 CBOMCTBA METAJIJIOB. bubmuoreka I{OK https://lesson.edu.ru/04/11
[IpuMeHeHne MeTanoB bubnuorexa PO https://resh.edu.ru/29/11/
B OBITY U TEXHUKE

69 CnuiaBbl METAIJIOB. bubnuoteka [{OK https://lesson.edu.ru/04/11
Koppo3zus metanios bubnuotexa POII https://resh.edu.ru/29/11/

70 DIEKTPOXUMUYECKUI bubnmoreka [{OK https://lesson.edu.ru/04/11



https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://infourok.ru/klass-kontrolnaya-rabota-prif-nemetalli-3685574.html
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https://lesson.edu.ru/04/11
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https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://lesson.edu.ru/04/11

AL HapsKECHUI
MeTaanoB. O01Iue
CIIOCOOBI TIOJTyYCHHS
METAJI0B

bubauorexa PO https://resh.edu.ru/29/11/

71

OO0mast xapaKTepUCTHKA
MeTaioB |A-rpynbl
ITepuoanueckoit
CHCTEMBI XUMUYECKHUX
a1eMeHTOB. HaTtpuii n
KaJuii: oJy4YeHue,
dusndeckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE TIPOCTHIX
BEIISCTB U UX
COCIMHEHUN

bubmuoreka [{OK https://lesson.edu.ru/04/11
bu6mmorexa POIII https://resh.edu.ru/29/11/

72

73

74

OO61as xapakTepuCcTHKa
meTaios ||A-rpynme
Ilepronnueckon
CUCTEMbI XUMHUYECKUX
3JI€EMEHTOB. Maruuii u
KaJIbLIUI: TIOJyYEHHE,
¢duznueckue u
XUMHYECKHE CBOICTBA,
IIPUMEHEHNE IIPOCTBIX
BEIIECTB U UX
COEeTMHEHNN

JKécTKkOoCTh BOIBI U
CHocoO0BI €€ yCTpaHEeHus

AJTIOMUAHAN:

bubmuoteka [{OK https://lesson.edu.ru/04/11
bubmuorexa POIII https://resh.edu.ru/29/11/

bubnmoreka [{OK https://lesson.edu.ru/04/11
bubmuorexa POIII https://resh.edu.ru/29/11/

bubmuoteka [{OK https://lesson.edu.ru/04/11



https://resh.edu.ru/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://lesson.edu.ru/04/11

MOJTy4eHHE,
buzndeckue u
XHUMHYECKHE CBOMCTBA,
pUMEHEHHE

bubauorexa PO https://resh.edu.ru/29/11/

AmdotepHble cBOMCTBa
OKCHJIa M THJIPOKCH/IA

75 AJTFOMHUHUS, bu6mmoreka LIOK https://lesson.edu.ru/04/11
TUJIPOKCOKOMILIIEKCHI bub6anorexa POIII https://resh.edu.ru/29/11/
ATIOMHUHUS, KX
MIPUMEHEHHUE

76 OMOBO U CBHHeIL bu6mmoreka IIOK https://lesson.edu.ru/04/11

bubmuorexa POII https://resh.edu.ru/29/11/
[IpakTuyeckas pabora
Ne 7. Pemenue . .
B p— https://|nfou_rok.ru/praktlcheskava-rabota-na-

77 Ja784 110 TeMe temu-metalli-glavnih-podgrupp-klass-

3007492.html
"MeTaibl T1aBHBIX
noarpynm”
OO61as xapakTepuCcTHKa
METaJIJIOB IMMOOOYHBIX

78 noarpynmn (b-rpyrm) bubnuoteka [{OK https://lesson.edu.ru/04/11
Ilepuoauueckoit bubmmorexa POIII https://resh.edu.ru/29/11/
CHUCTEMbI XUMHUYECKHUX
AJIEMEHTOB
duznueckue u
XIMITICCICHE CBOHCTEA bubnmoreka [{OK https://lesson.edu.ru/04/11

79 XpOMa U €ro

COE€IUHEHMH, UX
MIPUMEHEHUE

bubaunorexa POIII https://resh.edu.ru/29/11/
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https://infourok.ru/prakticheskaya-rabota-na-temu-metalli-glavnih-podgrupp-klass-3007492.html
https://lesson.edu.ru/04/11
https://resh.edu.ru/29/11/
https://lesson.edu.ru/04/11
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Baxxueiiimue
COCJIMHEHMSI MapraHiia.

bu6mmoreka LIOK https://lesson.edu.ru/04/11

80 Ilepmanranar kaims, Bu6morexa POIII https://resh.edu.ru/29/11/
€ro OKUCJIUTEIIbHBIC
CBOICTBA
dusnueckue u
XHMHYECKHE CBOMCTBA
81 ZK:;I;;;;{;; bubmuoreka [{OK https://lesson.edu.ru/04/11
bu6mmorexa POIII https://resh.edu.ru/29/11/
ITonyuenue u
MIPUMEHCHUE CIUIABOB
Kesesa
dusnyueckue u
82 XHMHYECKUE CBOMCTBA bubmuoreka [{OK https://lesson.edu.ru/04/11
MEIU U €€ COSIMHCHUH, bubmuorexa POIII https://resh.edu.ru/29/11/
HUX IPUMCHCHUC
83 Cepebpo 1 301070 bubmuoreka I{OK https://lesson.edu.ru/04/11
bu6mmorexa POIII https://resh.edu.ru/29/11/
dusnueckue u
XHUMHYECKHE CBOMCTBA
84 ?::;;Hilj;; X bu6mmoreka LIOK https://lesson.edu.ru/04/11
’ bubnmorexa POIII https://resh.edu.ru/29/11/
MIPUMEHEHUE.
' IpOKCOKOMITIIEKCHI
uuHKa. PTyTh
[TpakTnueckas pabota . .
https://infourok.ru/prakticheskaya-rabota-na-
Ne 8. Pemienue ; ; -
85 temu-metalli-pobochnih-podgrupp-i-ih-

SKCIICPUMCHTAJIbHBIX
3aaa4d 110 TEME

soedineniya-klass-3007507.html
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"Merasuibl T0O0YHBIX
noarpymm"

86

87

88

KontponsHas pabora
o Teme "MeTtambr"

Pones xumuu B
obecrnieyeHn
YCTOWYHUBOTO Pa3BUTHUS
yenoBeuecTBa. IloHsaTne
0 Hay4HBIX METOJ[aX
HCCIICAOBAaHUS BEIICCTB

Hayunble npuHIunsI
OpraHu3aluu
XUMHUYECKOIO
IIPOM3BOJICTBA.
[IpompllneHHbIE
CIOCOOBI OJTyUEHUs
BaXHEMILINX BEILIECTB

https://infourok.ru/kontrolnaya-rabota-po-
himii-po-teme-metally-11-klass-5048667.html

bu6mmoreka LIOK https://lesson.edu.ru/04/11
bu6mmotexa POIII https://resh.edu.ru/29/11/

bu6mmoreka IIOK https://lesson.edu.ru/04/11
bu6mmotexa POIII https://resh.edu.ru/29/11/

89

90

91

[IpounsBoacTBO cepHOU
KHCJIOTHI

HpOI/I3BO,[[CTBO aMMHaKa

IIpown3BoacTBO YyTryHa

bu6mmoreka IIOK https://lesson.edu.ru/04/11
bu6mmorexa POIII https://resh.edu.ru/29/11/

bubmuoreka I{OK https://lesson.edu.ru/04/11
bubmuorexa POIII https://resh.edu.ru/29/11/

bubnuoteka [{OK https://lesson.edu.ru/04/11
bubmuorexa POIII https://resh.edu.ru/29/11/

92

93

[TpousBoACTBO cTanu

XUMHUYECKOE
3arpsi3HEHUE
OKPYXaIOIIEeH Cpeabl U

bu6mmoreka IIOK https://lesson.edu.ru/04/11
bubmmorexa POIII https://resh.edu.ru/29/11/

bubnmoreka [{OK https://lesson.edu.ru/04/11
bubmuorexa POII https://resh.edu.ru/29/11/
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€ro nocCJacACTBUA

XuMUs 1 310pOBbE

94 YeJIOBEKa. bubmuoreka I{OK https://lesson.edu.ru/04/11
JlexapcTBeHHbIE bubnuorexa PO https://resh.edu.ru/29/11/
cpeiacTBa
Xumusa numu. Pons

95 B — bu6mmoreka LIOK https://lesson.edu.ru/04/11

. bubmuorexa POIII https://resh.edu.ru/29/11/
MUTICBON OE30IMaCHOCTH
Kocmernueckue u

96 naproMepHbIe bubnuoreka L{OK https://lesson.edu.ru/04/11
cpenctBa. beitoBast bubmuorexa POIII https://resh.edu.ru/29/11/
XUMUS

97 ITHIMeHTS 1 KpaCKH bubmuoreka [{OK https://lesson.edu.ru/04/11

bubnuorexa POIII https://resh.edu.ru/29/11/
Xumus B
CTPOUTEIILCTBE.

98 Baxneiimme bu6mmoreka IIOK https://lesson.edu.ru/04/11
CTPOUTEIIbHBIE U bubnuorexa POLI https://resh.edu.ru/29/11/
KOHCTPYKIIMOHHBIE
MaTepuabl
XUMHS B CEITbCKOM

99 g;j:;jj;me " bubnrorexa LIOK https://lesson.edu.ru/04/11

bubmuorexa POIII https://resh.edu.ru/29/11/
MUHEpPATbHBIC
yaoOpeHus

100 Heopranuueckue bubnuoreka [{OK https://lesson.edu.ru/04/11
MaTepuaibl bubnuorexa POIII https://resh.edu.ru/29/11/

101 = PesepBHBbIii ypok bub6nuoreka LIOK https:/lesson.edu.ru/04/11
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bubauorexa PO https://resh.edu.ru/29/11/

102

PesepBHBII ypoK

OBIIEE KOJIMYECTBO

YACOB II0 ITPOTPAMME

102

bu6mmoreka LIOK https://lesson.edu.ru/04/11
bubmuorexa POIII https://resh.edu.ru/29/11/
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 10 knacc/ Epemun B.B., Ky3emenko H.E., Teperaun B.U., /Ipo3aos
A.A., Jlynun B.B.; nox penaknueii JIlyauna B.B., O0miecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe ob6mecTBo «M3aaTenbcTBO
«IIpocBenienue»

» Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlynun
B.B.; nox penaknueii Jiyauna B.B., O01iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/IPODAY; AkinonepHoe odiectBo «M3aaTenbcTBO

«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Xumus. [Tnanupyemslie pe3ynbratel. CucreMa 3aianuid. 8-9 kiacchl: mocobue
JUTS yuuTenen oomeoopazosat. yupexaenuii / A.A. KaBepuna, P.I'. IBanosa,
J.YO. Hob6potun; noxa. pea. I'.C. Kosanesoit, O.b. JIoruHoBoii. - M.:
[Tpocemenwue. - 2013. - 128 c.

Hoopotun [[.1O. KonTponupyroiast GpyHKIHS MIKOIBHOTO XUMHUYECKOTO
sKcriepuMenTa // Xumust B mikogie. - 2017. - Ne3.

3notHukoB J. I'. XuMHU4eCKuil SKCIIEPUMEHT KaK CIEIU(UIECKUI METOT
oOyuenus // IlepBoe centsoOps. - 2007. - Ne24.

O6mras Metoauka oOydyeHus: xumuu B 1kosie / P. I'. UBanosa, H. A.



['oponunoga, J. FO. oOpotun u ap.; nox pen. P. I'. iBanosoii. - M.: [Ipoda,
2008. - 319. (Poccuiickas akageMusi 0Opa3oBaHUs - YUUTEN0). ALA.
Kasepuna, P.I'. IBanosa. I'n. HopmaTuBHast 6a3a XuMU4IeCcKOro 00pa3oBaHUs

B CPEJIHEH IIKOJIE

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

Ypoxk (POIII) https://resh.edu.ru

(sIKmacc) https://www.yaklass.ru

https://interneturok.ru

https://infourok.ru

[pesenrarus (3uanuno) https://znanio.ru

VYpoxk : https://urok.1sept.ru



