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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepaibHOM 00pa3zoBaTEIBLHOM MporpamMmsbl cpeanero oomero oopazopanusi(DOI1
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonMx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putus BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTriyOJIEHHOTO HW3Y4YEHUsI 3aHUMAaET BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO JJIst
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUS O0Oy4YeHHUs] B OpraHu3alusix npodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XUMHM Ha3HAaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
NoApOOHYI0  HWHTEpIpETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHS 00YJArONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNiesIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJEAOBATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI M OLIGHKH 00pa30BaTENIbHBIX JOCTHKCHHN OOyJarolmuxcs B
paMKax HTOrOoBOM arrectaliud B (OpME €IAMHOrO0 TOCYJIapCTBEHHOI'O
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:

e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJAEpKAHUE, 0053aTeIbHOE
JUISL W3Y4YEHUsT B paMKax OTAENbHBIX MpoQuiei, mnpeaycMaTpuBaeT



pacnpeneNeHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
W3YUYEHHUS OTNIEIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HU3YYEHHUS Y4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LETIEH U 3a/1a4 U3YUYEHHUs MpeIMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPIKATEIBHOM XapaKTEepPUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IPeIMETA.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a rpejesiaMi YCTaHOBICHHOM MPOrpaMMOi 110 XUMUU 00513aTeIbHOM
(MHBapHAHTHOW) COCTaBISIONICH CoAepKaHUs Y4YeOHOro TmpeameTa «XUuMUsD»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApMATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUs.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro u yriayOJa€HHOro YpoBHEM B cHCTeMe
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pAaMKax H3y4YEHHUs CIELUUAJIbHBIX ECTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B a1011 cBsI3UM n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
pacuiMpeHre | YriyOJeHHe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaronnxcsi, BHIOPABIIMX OMNPEACIEHHBI NPOoPUiIb 00yUeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pa3oBaTeabHOM MPOrpaMMBbI CPETHET0 OOLIEro 00pa30BaHus U3YUEHHUE MpeaMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]1ad BOCHUTAHUS U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHHE y HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHHM, YMEHUH palMOHANIM3alMU y4eOHOro TpyJda M O0OOOIIEHHBIX CIMOCOOOB
NEATEIbHOCTH, UMEIOLINX MEKIMCUUILUIMHAPHBINA, HAAIPEAMETHBINA XapaKTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHun noaxon0B K 0TOOPY M CTPYKTYPHOU
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHUYECKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OMNOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOrHUECKOT0 MaTepHaa.
Tak, Ha yrinyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YTIIyOJIeHUs PEACTaBIECHUI O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMUYECKUX MPEICTABICHUIX
O CTpOeHUMH aroMa. XHMHUYECKas CBsI3b OOBSICHSAETCS C TOUKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
dbopMUpOBaHHEM TMpPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH MTPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCcaM 00 3JIEKTPOHHBIX 3P deKTax, 0 B3aUMHOM BJIUSHUHM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COJIEP )KaHNE KYPCOB XUMUU yTIyOIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OMpeeEHHOro npoduis (TJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSHME CMEXHBbIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 60b110€ 3HaueHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akLUEHT OyJeT cJelaH Ha OOIIHOCTh METOAOB IO3HAHMUA,
OOLIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozexysipHast Teopust B PU3UKE), 3aKOHBI COXPAHEHMSI MACChl M SHEPTUHU, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIEHUS O CTPOEHUHU BELWIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM MpeAMeTa Uil KIACCOB XUMHKO-
ouonoruueckoro npoduiast OONbLINI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHHs CYIIHOCTU NPOLECCOB (POTOCHUHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM MpEeAMETaMHu, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO UM CpeIHEro oo0iiero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenue 3Toi 3axaun Ha
yIrIyONEHHOM YpOBHE HU3YyYEHHs MpeAMeTa MpeArnoiaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPENCTABICHUWA: O MaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayKk W €€ Beaylled poiu B oOecrnedeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MUPOBO33pEHUSI U OOIEH KyJIbTypbl 4YE€IOBEKa, a TAaKXKe IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHUMHUHU, COBPEMEHHBIX IPEIACTAaBICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AMCIIEPCHBIX CUCTEMAaX, 00 00LIMX
Hay4HBIX NMPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUH AJi1 OOBSICHEHUs
KJIIOYEBBIX HMJE€H U NMpOOJIEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U



MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30aCHOCTH MOCIIEACTBUMN
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIILHOCTH YeOBEeKa, CBA3aHHOW C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOJIB30BAaHHUEM U TIEPEPAOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUI 0 HAyIHBIX METO1aX MO3HAHMS, HEOOXOIUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMMEIOIIMX MECTO B IIPUPOJE, B
MPAKTHYECKOMN JEATETLHOCTH U MMOBCETHEBHOMN KU3HHU.

B mnnaHe peanu3anuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHWE YOEXKAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
IPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHUIO W TIO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TIO3HABATEIbHBIX HHTEPECOB, MHTCIUICKTYaIbHBIX H TBOPYCCKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHWIO W HEMPEPHIBHOMY O0Opa30BaHUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pPOBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BUTHE YKOJIOTUYECKON KYJIbTYPBI, MPUOOPETEHNE OTIBITA OOIIIECTBECHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO611ee 9uciI0 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHHUS XUMHH Ha yTiyOJIEHHOM
YpOBHE CpeaHero obiero oopazoBaHus, coctapisiet 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZleno).



COAEPXKXAHUE OBYUYEHUA

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUYECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTHYECKUE YPOBHU U
noypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB MIEPBOTO—4ETBEPTOIrO MEPUOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(PUTYypalid HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOHA U llepronnyueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITeprogaM. 3Ha4YEHNE NEPUOIUIECKOTO
3akoHa J[.1. Mennaeneena.

XUMHUYECKast CBsA3b. BuUIBl XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAaf,
MeTajuimueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIuHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BonoponHas CBA3b.
MexmoneKyIsspHbIe B3aUMOICUCTBHUS.

BaneHTHOCTP W BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPBI MOJIEKYJI C UX T'€OMETPUUECKIUM CTPOEHUEM (Ha MPUMEPE COETMHEHMIM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTesib, JIMTAHAbl. 3HAY€HHE KOMIUIEKCHBIX COCIMHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  [HIBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. Ipencrasienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpAKEHHUS KOHIIEHTPAILMM PaCTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHLEHTpanusa. HacelleHHbIe
HEHACBILLEHHBIE PACTBOPHI, paCTBOPUMOCTh. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMs OTJEIBHBIX IPEACTABUTENICH HEOPTAaHUYECKUX BELIECTB.

Knaccudukanus XuMU4eCKUX peakluii B HEOPraHMUECKOH W OpraHu4ecKou
XUMUH. 3aKOH COXPAHEHMS MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILCHUS
HHEPrUr MPU XUMHUYECKUX peakuusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.



CKOpOCTh XMMHYECKOW peaKIuy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (haKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peakIui. XuMU4deckoe paBHoBecre. KoHcranTta
XUMHYECKOTr0 paBHOBeCcHUS. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAIMU BEIECTB, YYAaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

OnekTponutuyeckass auccormanus. CuwibHble U CIa0bIe BJIEKTPOIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpaJibHas,
nienouHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkuciauTedb W BOCCTAaHOBUTENb. [lporiecchl OKHUCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
pa3lioKEHHUE TMEPOKCUJAa BOJOPOJa B MPUCYTCTBUM KaTajlu3aTopa, MOJENU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeabl pacTBOPOB C IMOMOIIBI) WHIMKATOPOB, M3YYEHUE BIMSHUSA PA3THUUYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSI.

Heoprannuyeckasi xummusi.

[Tonoxenne HeMmeTauioB B [leproandeckoi cuctemMe XuMHIECKUX JJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. PU3MYECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yrieposa).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
MeTaJlJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoie, CIOCOOBI MOJydeHUs, (HU3UUYECKHUE U
XUMHUYECKHEe CBOMCTBA. ["aioreHoBOAOpOABI. BaxHelime KUCIOpOACOAepIKaIIne
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3on. JlabopaTopHbie W MPOMBIIIICHHBIC CIIOCOOBI TOTYyYCHHUS
kuciopoaa. Ou3nUecKue U XUMHUUYECKHE CBOMCTBa M MPUMEHEHHE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxaenume B TpUpPOAE, CIOCOOBI TOJYYCHUS, (PU3MUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcun cepsi(1V), oxcua
cepbi(VI). Cepuucras u cepHas KUCIOTHI U X coJid. OCOOEHHOCTH CBOMCTB CEPHOM
KUCJIOTHL. [IpuMeHenue cepol U €€ COeTMHEHU M.



Azor. Haxoxxaenume B mpupoje, CHocoObl NOMydyeHHUs, (QU3UUecKHe u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAA
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COeIMHEHHUM. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cBoictBa. Dochuapl u dochun. Oxcumsl dochopa, dochopuas
kuciota u e€ comu. I[lpumenenue dochopa u ero coeauHeHuii. DochopHbIe
yno0peHus.

VYrinepoa, HaxoXIeHUE B NOpUpoje. AJUIOTPONHbIE MOJIU(PUKAIUU.
dusnueckue U XUMHUYECKHE CBOICTBAa NPOCTHIX BELIECTB, O0Opa30BaHHBIX
yraepogoM. Okcua yraepoxaa(ll), oxcun yranepona(lV), yronbHas kuciota u eé
COJIU. AKTUBUPOBAHHBIN yTrojb, afacopOuus. DymnepeHsl, rpadeH, yriepoHbie
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetamioB B Ilepruoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTauioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CmuiaBel METAIIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MeramwioB.  OOmme  crocoOsbl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anektpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUThl OT
KOpPpO3UH.

Oo6mas xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIEMEeHTOB. HaTpuii u xanuii: momydeHue, Gu3ndeckue 1 XUMUIECKUE
CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Ob6mas xapakrepuctuka metayioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJroMuHU: noyydeHue, pusndeckre 1 XMMHUUECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOT0 BEIIECTBAa M €ro coeauHeHUW. Am@oTepHble CBOMCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi  xapakTepucTuka MeTawioB noOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.



du3nyecKkue U XMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne XpoMma.

duzryeckrue M XUMHYECKHME CBOWCTBA MapraHila M €ro COeAUHEHUH.
Baxnenimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuidl. OKCHIbI,
rugpokcu bl u cou xkenesa(ll) u xxenesza(lll). [Tonydyenue u npuMeHeHHUE Kee3a U
€ro CIUIaBOB.

du3nuecKre U XUMUYECKHE CBOMCTBA Meu U €€ coeauHeHui. [lonyuenue n
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U THUJIPOKCHU/IA [IMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3yueHue oOpaslloB HEMETAJLUIOB, ropeHue cepwl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUIaBb», B3aUMOJCHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENbHBIX METAILUIOB C BOJIOM (BO3MOKHO HCIIOJb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpPAMH KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KAaTHOHbl METAJJIOB, B3aUMOJECMCTBUE THIPOKCUIOB ATIOMUHUS M IIMHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHA dyenoBedyecTBa. [loHsTue
O HAYYHBIX METO/IaX MO3HAHUS U METOJO0JIOTUU HAy4YHOTr0 uccieaoBanusa. Hayunbie
MPUHITUIIBI OPTaHU3AINN XUMUYECKOTO TTPOU3BOACTBA. [IpOMBIIITIEHHBIE CTTIOCOObI
MOJIYYeHUs] BaXXHEHIIMX BeIIeCTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHAKa, CEPHOMN
KHUCJIOTBI, MeTaHoJa). [[poMBbIIIEHHbIE CIOCOOBI MOTYYEHUS METAJIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl U €ro nocieAcTsusa. Poib XumMuu B
o0ecTicUeHUN YHEPTeTUIECKOM OS30ITaCHOCTH.

XuMusi ® 340pOoBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. POk XMMUM B pa3BUTUHA MEAUITUHBI.

XUMHMSI THIIKA: OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xumuu B
o0ecrieueHnH MHUIEeBOM 0e30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xumus. [Ipasuma
0€30MacHOro UCIOJIb30BAHUS MIPENAPATOB OBITOBOI XMMUH B TOBCEAHEBHOM KU3HU.



XUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XUMHS B CEIBCKOM X03sicTBe. OpraHu4ecKue 1 MUHEPAJIbHbIE YI0OPEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KepaMHuKa.
Marepuainel g 31eKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnslie 3anaun.

Pacuéter: mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KoIMYeCTBa BELIECTBA) MPOIYKTOB PEAKIINH, €CJIU OJTHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bE€Ma, KOJIMYECTBA BEIECTBA) MPOAYKTa PEaKLUH, €CIU OAHO
M3 BEUIECTB JAaHO B BHUJE pACTBOpa C ONPEACTEHHOM MACCOBOM JOJIEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALUX BEILIECTBA B
pacTBoOpe, J0JIM BBIXOJA IPOLYKTA PEAKLIUU OT TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HW3YyYEHUHM oOmed u
HEOpPraHW4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOLIMX €CTECTBEHHO-HAYYHBIX MOHITHI, TaK U MOHATHIA, NPUHATHIX B OTAECIbHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, TMIIOTE3a,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KiacCuPUKalus, NepUOJAUIHOCTh, HAOJIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusznka: MaTepusi, MUKPOMHP, MAaKPOMHUP, aTOM, 3IEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JHEPI€TUYECKUN YPOBEHb, BEILIECTBO,
TeNO, 00BEM, arperaTHoe COCTOSIHME BEILECTBA, MJICANbHBIN ras, (u3nueckue
BEJIMYMHBI, EUHULBI U3MEPEHUS], CKOPOCTh, SHEPTUS, Macca.

buonorus: kierka, opranusm, 3kocucrema, ouocdepa, MeTadboiIn3M, Makpo- U
MUKPO3JIEMEHTBI, OCJIKU, UPbI, YIJIEBOAbI, HYKICHMHOBbIE KUCIOTHI, (PEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHonorusa: XMMHUYECKasi MPOMBIIUIEHHOCTh, METaJUIyprus, CTPOUTEIIbHbIE
MaTepHualbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIICHHOCTD,
dapmaneBTHUECKas IIPOMBILIEHHOCTb, IIPOU3BOJCTBO KOCMETUYECKUX
npenaparoB, MNPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHalIOB, 3JIEKTPOHHAs
MIPOMBIIJIEHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAaMOOTIPEICICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUS IMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpPMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M TMPAKTUYECKON JAesTEeIbHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YUECOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU U TPAKTUUECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEPECA U IT03HABATEIbHBIX MOTUBOB B ITOJYYEHUH U MOCJIEAYIOIIEM aHATU3E
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUSI [EHHOCTEH 3JI0pOBOIO0 M  0Oe30MacHOro obOpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl [EHHOCTH TpPaBWI HHAUBUIAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HENMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTU B  y4eOHO-HCCIeI0BaTeIbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY M3Y4YeHHUI0 Mpodeccuil pa3iuuyHOro pojaa, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJbHONW TPacKTOPHH
oOpazoBaHus, Oyaymieil mpodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0/10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYIIECTBOBAHMS KU3HU HA 3€MJIC;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CpEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHNUS;



AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHd  OKPYXNKAKOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEACTBYA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH JKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOILLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIEHUU MpoOJIEM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBHJIM3ALMH: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3aHUU
HOBOM 0a3pl MaTepHaIbHOW KyJbTYpbl, B pEHICHUU TJIOOAIBHBIX MPoOIIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 UjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C b0 MOJIYUYE€HHUS TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax npodeccruoHaaIbHOM
NEATEIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XWMHUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEHU(PHUKY METOAOB TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCalibHbIe yueOHbIe NeHCTBHs (ITO03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBHS

1) 6a30BbIe JTOrMYecKUe AeiiCTBUS:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI ACATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMH;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE NMPU3HAKHU TOHSATUW U YCTAHABIMBATh WX B3aWMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU I KJIacCU(PUKAIIMKU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBATh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUEHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIE MPEICTABICHUS — XUMUUECKUI
3HAK (CUMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— MpU pPEIICHUU Y4eOHBIX TMO3HABATENBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XMMHUYECKUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAaHUSA M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
000O0IIEHMS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHU,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIMLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUECKON
uHboOpMaluel: MPUMEHITh MEXKIpPEAMETHbIE ((PU3NYeCKue U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ AUAJIOTa W/HIIN
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX U HCCIEAOBATEeNIbCKUX 3aJad, BbhIOMpaTh HaumOoliee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLHUsX;

OCYILECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTH HA OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMUU HA YyIiyOIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
yueOHOro npeameTa «XUMHUsD» HaydHble 3HaHUS, YMEHHS U CIIOCOOBI IEHCTBUH 110
OCBOEHUIO, MHTEPIPETAIMN U MpeoOpa30BaHUIO 3HAHUM, BUABI JIEATEIBHOCTU IO
MOJyYEHUI0O HOBOTO 3HAHUS W MPUMEHEHWIO 3HAHUN B pPa3IMYHBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
pOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
WU3YUYCHUS.
[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OO0IIasi 1 HeOpraHW4YecKask XUMHUs)
OTPAKAKOT:

c(OpPMHPOBAHHOCTh MPEJCTABICHUN: O MaTepualbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSX M IIO3HABAEMOCTU SIBICHUM IPUPOABI, O MECTE€ M 3HAYCHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B OOECHEYEHUH YCTOMYUBOTO
pa3BUTHS, B PEUICHUU MPOOJIEM SKOJOTHMUYECKOM, PHEPreTUYECKON M MHUILEBOM
0€30M1acHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
UCTOYHUKOB SHEPruH, B OOECHEUEHUU PALMOHAIBHOIO MPUPOIOIOIb30BAHUS, B



GbopMHpPOBAaHUM MHPOBO33PEHHUS W OOMmIEed KyJbTypbl 4YEIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIIME MTOHATHS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIAPO aTOMa, U30TOTIbI,
DJICKTPOHHAsT 000JI0YKa aroma, S-, P-, d-aTOMHBIC OpOWTANHM, OCHOBHOEC U
BO30YXKIAEHHOE COCTOSIHUSI aToMa, TMOpUau3allds aTOMHBIX OpOuTasel, HOH,
MOJIEKYJIa, BaJlEHTHOCTh, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKass CBsI3b (KOBAJIGHTHAs, MOHHAs, MeETaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, AJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JHUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOJIUTHUYECKON MHUCCOIUAIUU, TEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAIEHUS] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMUUYECKUX PEaAKIUA, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MNPOTEKaHUS, O XWMHUYECKOM PaBHOBECHUHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€3011aCHOM MCIIOJIh30BAHUN BAXKHEHIIINX HEOPTaHMYECKUX
BEIIECTB B OBITY W NPAKTUUYECKON JAESATEILHOCTH YEJIOBEKa, OOIIMX Hay4YHBIX
MPUHIIAIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPaIlCHUIT;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOIb30BaTh XMUMHUYECKYIO CUMBOJIUKY JIJIsI
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  pPEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUSI ONPEACIISTh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHHUSX, BUJ XUMHUYECKOW CBSI3U (KOBaJEHTHas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;



c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBS3M W THIA KPUCTAIMYECKOM peHETKH, OOMEHHBIN u
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KJIACCU(DUIIMPOBATH: HEOPTraHUYECKUE BEIIECTBA
M0 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3INYHBIM MPU3HAKAM (YHCITYy U COCTaBY
pearupyromux BEIIECTB, TEIIOBOMY 3(PQEKTy peakinH, WU3MEHEHHIO CTeTeHen
OKHCIICGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajau3zaTopa U JApyrue);
CaMOCTOATENILHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM JUIsl  KJIacCHU(PUKALMU
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUL;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPUOJUYECKOTO 3aKoHa /.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XMUMHUYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTO IEPUOIOB
[Tepuomnueckoir  cucremsl  JI.MI.  MeHneneeBa,  uWCOONBb3ys  MOHATHUA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKHUX AJIEMEHTOB U HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHMS MX
AIIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHMI: XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(OPMHPOBAHHOCTh yYMEHHUSl PACKPBhIBaTh CYIIHOCTb: OKHCIIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHWUM;  peakuuyd  TUAPOJIN3a;  PEaKUuu
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(OPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIUN C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMMHMYECKOM pEakUMh B 3aBUCUMOCTH OT pa3JIMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3aeicTeuil (mpuniui Jle [larensbe);

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaThb XUMHUYECKHE pEaKluHu,
JeXallue B OCHOBE NPOMBIIUIEHHOIO MOJYyYEHHsI CEPHOM KHUCIIOThI, aMMHUaKa,
oOIIMe HayyHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; LIEIECO00PA3HOCTD



MPUMEHEHUSI HEOPTAaHWYECKUX BEIIECTB B MPOMBINUICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOILICHUS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUS SIBJICHUM NpuUpoabl — HaOII0IEeHUe, H3MEPEHHE, MOJCIMPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBI ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCTIEPUMEHTATILHOM HMCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SIBICHHWHA, HWMEIOMUX MECTO B IPHUPOJE,
MPaKTUYECKOMN ACSITEIIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00Jiee 0CO3HAHHOTO MTOHMMAaHUSI MaTEPUATIBLHOTO €IMHCTBA MUPA,;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUM «MacCOBasi JIOJSl BEIIECTBA B PACTBOPE» U «MOJISIPHAA KOHILICHTPALUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKUMU BEIIECTB; TEIUIOBOTO 3(ddexra
peaKiuy; 3HAYCHUS BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKLHH, €CIM OJAHO U3 MCXOJIHBIX BELIECTB JTaHO B BHJIE pacTBOpa C
onpeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WM JIAHO B M30BITKE
(MMeeT MpUMecH); A0 BbIXOAA MPOAYKTA PEAKIINH; 00bEMHBIX OTHOIIEHUI ra3oB;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MPOBEJACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPAKIAECHUE KaUeCTBEHHOI'O0 COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPEAECICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYCHUE BIIUSHHUSI
pa3UuHbIX  (PAKTOPOB Ha  CKOPOCTh XMMHUYECKOM  peakiu, pelieHue
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertauely u  «Hemeramisy) ¢
COOJTI0/IEHNEM TIpaBUl OE30MacHOTO OOpAaIIeHHs C BEIIECTBAMHU U JaOOPaATOPHBIM
o0opynoBaHueM, GOpMYyIUPOBATH IIEJTh UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme pe3yibTaThl  AKCIEPUMEHTA, aHAJIM3UPOBaTh M  OLEHUBATh  HX
JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI: COOTIOATh MPaBUIIA MOJb30BAHUS XUMUYECKOM
nocyoM W j1abopatopHbIM OOOpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJIHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, HYKOJIOTUYECKH 11e71ecCO00pa3HOTO TMOBEACHUS B OBITY U TPYIAOBOM
NEATEIbHOCTH B LEJSIX COXPAHEHUS CBOETO 3/I0POBbS, OKPYXKAIOIIEH MPUPOIHOM
Cpeabl U JOCTHUXEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOI'0 JICUCTBUSL HA YKUBBIE OPTaHU3MblI OMPEACIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMas cMbIcs nokazarens [1/IK;



c(OPMHPOBAHHOCTh, YMEHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON WH(OPMAITUHU B PA3TNYHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(DOpMAIIHIO, IepepadaTriBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB H TeM nudpoBbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue atoMa. [leproandeckuii 3aKoH
11 u FI[)e HoauyecKas CI/II::TelxI/[[a XUMHYECKHUX 9 bubmorexa OK
' pHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOroo0Opasue 11 1 bubmmoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1. X 1 1
3 HMHHECIE peakinti o 3 https://m.edso0.ru/2dd57f24
Uroro mo pazneny 39
Pa3nea 2. Heopranun4yeckasi Xumust
bubmmoteka IIOK
21 Hemeraet 31 L 3 https://m.edsoo.ru/2dd57f24
bubmmoreka IIOK
22 Meranet 23 L 2 https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 54
Paznen 3. Xumus 4 )Ku3Hb
31 Meto/1bl TO3HAHUS B XUMUU. XUMUS U 9 bubnuoteka [JOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro o pazneny 9
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME



Ipunoxenne 1
ITOYPOYHOE IIVTAHUPOBAHUE

KoanuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Tema ypoka Konrpoabnsie IIpakruyeckue A dp
Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX SIJIED. bubnuorexa [JOK
Xumuyeckui anement. M30Tomnst https://m.edsoo.ru/59c112ee
5 CtpoeHue 31eKTPOHHBIX 000JI04eK bubnmnoreka [JOK
aTOMOB, KBaHTOBBIC UHCIIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanms XuMuaeckux bu6mmorexa [IOK
3JIEMEHTOB (S-, p-, d-, f-3;meMenThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 31€KTpoHOB 110 bubnuoreka [IOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTpOHHbIE KOH(PUTYpaluu
) aTOMOE BJ'IGMGHTOB(I; OZII-)IOBHOM u bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YX/IEHHOM COCTOSTHUU
5 DJEeKTPOHHBIE KOH(PUTypalluy HOHOB. bubnnoreka [JOK
DNEeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
7 XAMUYECKUX 3yieMeHToB JI. U bubmorera [JOK
T . https://m.eds00.ru/16957c01
MeneneeBa, CBs3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUS aTOMOB
3 3aKOHOMEPHOCTU U3MEHEHHS CBOWCTB bubmuotexa [JOK

XUMHNYECKHUX IJIEMCHTOB U

https://m.edso0.ru/f8468927
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00pa3yeMbIX MU MTPOCTHIX U
CJIO’KHBIX BEIIECTB I10 IPYyIIaM 1
Iepuoam

Cucremaruzanus u 00001IeHue

bu6mmoreka [IOK

9
3HAHUH T10 TEME https://m.edsoo.ru/8fad2942
Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
10 KOBaJEHTHOM cBs13u. Bomopoanas bubmorexa LOK
- PONOpO https://m.edsoo.ru/5a8072af
CBA3b. MeXMOJIEKYIIsIpHBIE
B3aNMOICHCTBUSI
BanentHoCTh U BalIEHTHEIE
11 BO3MOXHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C https://m.edsoo.ru/3d2ca093
UX TEOMETPUUYECKUM CTPOCHHEM
[IpencraBieHUss 0 KOMIUIEKCHBIX
12 COEINHEHUAX . COCTAB U bubmmorexa [IOK
' https://m.edso00.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MonekyasipHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHUs. THIbl bubnnoreka [JOK
KPUCTAJUIMYECKUX PELIETOK U https://m.edso0.ru/e167635b
CBOMCTBA BEIIECCTB
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
14 IIpencraBneHue 0 KOIOUIHBIX bubmorera [TOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
HctrunHBIC pacTBOPHI: HACKHIIIICHHBIS
bu6mmorexa [IOK
15 Y HEHACBIIICHHBIE, PACTBOPUMOCTD.

Kpucramnoruaparst

https://m.edsoo.ru/e9ccdd8d
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CriocoObI BBIpaKeHUsI KOHIICHTPAITIH

bubmuoreka [JOK

16 pacTBOpPOB https://m.edso00.ru/328e653a
Pemenue 3aiau ¢ ucnosib30BaHUEM

17 TOHSATHH ""MaccoBasi 10JIs bubmuorexa [JOK
pacTBOpPEHHOTO BeliecTna', https://m.edsoo.ru/785e0ab4
"MossipHast KOHIEHTparus'"

18 Knaccudukanms 1 HOMEHKIaTypa bubmuorexa [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 Cucrtemaru3zanus u o0o0meHne bubnnorexa [HOK
3HAHUM MO TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbHas padoTa no temam
"Crpoenue atoma. [lepuoanueckuii

20 3akoH u [lepuoauueckas cucrema bu6mmorexa [IOK
XAMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/70a60aa4
Mengpeneena", "CTpoeHue BEIIeCTBA.
Mmuoroo6pasue BemiecTs"
Knaccudukanms xumuuecknx
peaKurii B HEOPTaHUYECKOU U

21 OpraHUYeCcKON XUMHH. 3aKOH bubnuoteka [JOK
COXPAaHEHUS MacChl BELIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS YJHEPTUU
MIPH XUMUYECKHUX PEAKIIHSIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 peakuuii. Tepmoxummuueckue bubmmorexa [OK

https://m.edsoo.ru/d1db86da

ypaBHEHUs
Brruucnenust mo ypaBHeHUSIM

23 XUMUYECKUX PEAKIUN 1 bubmmorexa LIOK

TCPMOXUMHUYCCKUM YPABHCHHUAM

https://m.edso00.ru/87b13954
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CKopocTh XMMHUYECKOH peakuuu, eé

24 3aBUCHUMOCTD OT Pa3JIMYHBIX
¢dakropoB. Katanus u karaanzaTopsl
o5 I'oMoreHHbIC U TETEPOTreHHBIC
peakiumn
[IpakTrueckas padorta Ne 1 mo teme
26 "Bnustaue pa3nudHbIX GaKTOPOB HA bubmorexa HOK
P . P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU PEAKITUN
97 OObpaTtumbie U HEOOpaTUMBIE bubnuorexa [JOK
peakuuu. XMMHUYECKOE paBHOBECHE https://m.edso00.ru/30952f9b
[IpakTuueckas padbora Ne 2 o teme
28 "BnustHue pa3nudHbX (GaKTOpPOB HA bubnuorexa [JOK
MOJI0)KEHUE XUMHUUECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHus"
DNEeKTPONUTHYECKAs TUCCOLIUALIHS.
29 CI/IJ'II:III:)IG U CJIA0BIC DIICKTPOIIUTHI bubmmorexa [JOK
P ' https://m.eds00.ru/5f766bdf
Crenenp auccoIyanum
HNonnoe npousseaenue Boasl. Cpena
30 BOJIHBIX :SCTBO oB. Bogopo Hmpﬁ bubmmorexa [JOK
g P POB. BONOPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneit. Peakium,
31 1} ofeKa}o 1€ B pacTBOpax bubmmorexa [JOK
P B P P https://m.edso0o.ru/09d5a9bd
ANEKTPOJIUTOB
IIpakTuyeckas padora Ne 3 o Teme
" bubnmuotexa [JOK
32 XUMHUYECKUE PEaKIINH B paCTBOpax

NEKTPOJIUTOB"

https://m.edsoo.ru/2e3daeb0
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OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

33 eakuu. BakxHelIme OKUCINTEIN U bubmorexa LHOK
AR https://m.eds00.ru/56226060
BOCCTAHOBHUTEIN

34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- bubmuorexa [JOK
HOHHOT0) OajlaHca https://m.edso0.ru/fb691387

35 DIIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubnnoreka [HOK
BEIIECTB https://m.edso0.ru/93fb97d2

36 Pemrenne 3a1a4 pa3InyHbIX THIIOB bubmmorexa [IOK

At p https://m.edsoo0.ru/5a859d16

37 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmmorexa [IOK

At p https://m.edsoo.ru/5afa265d
Cucremaruzanusa 1 0000IIeHnE
38 3HAHU 110 TeMe " XUMHUYECKHUE bubmorexa [IOK
" https://m.edso00.ru/c161eb85
peaknuu

39 KonTponbhas pabota no teme bubnuorexa [JOK
"XUMHUYECKUE peaKuu" https://m.edsoo.ru/a8a0a930
ITosoxeHre HEMETAIIOB B
IIepnonnueckoii cucreme

40 XUMHUYECKUX djieMeHToR /1. U. bu6mmoreka [IOK
MenneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHus ux aToMoB. Dusnueckue
CBOMCTBA HEMETAIIJIOB
AJTOTpOTINS HEMETAJIOB (Ha

41 npuMepe Kucaopoaa, cepsl, pochopa bubmmorexa [OK

pumMep POZa, Cepel, p https://m.edsoo.ru/ef92c91c
U YIIepo/ia)
4 Bogopona: nonyuenue, pusndeckue u bubnuorexa [IOK

XMMHYECKHE CBOMCTBA. ['uapu bl

https://m.edso0.ru/0aa8f613
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["asiorensl: HAX0X/IEHUE B PUPOJIE,

43 CIocoOBI MoJydeHus, pu3nueckue u bubmmorexa [JOK
YHACHIA, https://m.eds00.ru/4e223795
XUMHUYECKHE CBOICTBA
lManorenoBonoponasl. Baxxnenmue
44 KHUCJIOPOJICOACPKAIIUE COCTUHEHUS bubmmorexa [JOK
POACOACPIRALIIE COcl https://m.eds00.ru/6b3255¢6
TaJIOTeHOB
JlaGopaTopHble U MIPOMBIIIIJICHHbIE
CTIIOCOOBI TIOTYYCHHS TAJIOTCHOB. bubnnoreka [JOK
45
[IpuMeHeHue rajnoreHoB 1 ux https://m.edso0o.ru/6971aca4
COEAMHEHHI
[Ipaktuueckas paborta Ne 4. Pemenue
46 SKCIIEPUMEHTATIbHBIX 3a7a4 10 TeEME bubmmorexa [JOK
" P " 8 https://m.edsoo.ru/8b26fecd
I"anmorensl
Kucnopon: naboparopHusie u
MIPOMBIIIIJIEHHBIE CIIOCOOBI
47 NOJTy4eHus1, PU3NUECcKue 1 bubmmorexa LIOK
i ’ N https://m.edsoo.ru/c8abc36a
XUMHUYECKHe cBoicTBa. O30H.
[IpuMeHeHne Kucnopoa u 030Ha
bu6mmoreka [JOK
48 OKCHUIBI M IEPOKCHUIBI
A P A https://m.edso00.ru/5c8816a0
49 Pemrenue 3agad pa3iin4HbIX THIIOB BI/I6J'II/IOTCK3 HOK
A&P https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJIeHUE B PUPOJIE,
50 CH(I))CO6I>I TIOJTyYCHUS (;I/I;:/IQGCKI/IC " bubmmorexa [JOK
yi L https://m.edsoo.ru/46afae16
XUMHYECKHE CBOMCTBA
bubmuorexa [JOK
51 CepoBoaopo, cyab(uabt 1

https://m.edso0.ru/7¢875999
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Kucnopozconepxaniye coeTMHEHUS

52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM bubmmorexa [JOK
ph!- P https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[Tpaktuyeckas pabora Ne 5. Pemenue

53 DKCIEPUMEHTAILHBIX 3a/4a4 10 TEME buGnnorexa LIOK

" P ) g https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTuHEeHUs
A30T: HaX0XJIeHUE B IPUPO/IE,

54 CHIOCOOBI TTOy4YeHUS, PU3NICCKUE U bubnnoreka [JOK
XHMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnoponcoaepsxaiiue coeuHEHUS

55 azora pOfO6£—IIfOCTf CBoﬁch bubmorexa LHOK

o https://m.edsoo.ru/e2965afe
A30THOU KHUCIIOTHI

56 [Ipumenenue a3zora u ero bubnuorexa [JOK
coeuHEHM. A30THBIE y100peHus https://m.edsoo.ru/129f5059
®dochop: HaxOXKIEHHUE B IPUPOJE,

57 CIOCOOBI MOyueHus, Pu3nyecKue u bubnuoteka [JOK
XUMHUYecKue cBoiicTBa. Docuabl u https://m.edsoo.ru/9a6b43ec
dochun
Oxcuasl docdopa,

58 (1)00(1)):) c(cl:neq)mzmne kucnotel. Comun bubmorexa HOK

p D P ’ https://m.edsoo.ru/c7a2d429
(dhochopHOIt KUCTOTHI

59 ITpumenenue pocdopa u ero bubnuoreka [IOK
coequHeHnil. @ocopHbie y100peHUs https://m.edso00.ru/a218070a
ITpakTuyeckas pabora Ne 6. Pemenue

bu6mmorexa [IOK
60 AKCIIEPUMEHTANBHBIX 33724 110 TeMe

"A30T u pochop u ux coenuHeHHs"

https://m.edso0.ru/8175ac3f
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Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,
AIJIOTPOIIHbIE MOAU(UKALINY;

bubmuoreka [JOK

61
(bU3MYeCKre U XMMUYECKHUE CBONCTBA, https://m.edso0.ru/1eb19f9e
MIPUMEHEHUE
Oxkcun yranepona(ll), oxcun
62 yraepona(lV), yronpraast Kucinora u bubmmorexa LIOK
B https://m.edsoo.ru/dba58adf
e€ conu
63 Pemrenue 3a1a4 pa3inyHbIX THIIOB bubnuorexa LIOK
https://m.eds00.ru/6029b609
Kpemuuii: Hax0I€HUE B IPUPOJIE,
64 CTIIOCOOBI NOTYYCHUs, PU3NIECKUE U bubnuorexa LIOK
. https://m.edso00.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxkcun kpemuusi(1V), kpemauenas bubnunoreka [JOK
KHCJI0Ta, CUITNKATHI https://m.edso0.ru/3170e7bl
[IpumeHeHne KpeMHHUS U ero bubnuorexa [JOK
66 coenuHennii. CTEKII0, eTo https://m.edsoo.ru/393cdac0
MOJIy4YE€HUE, BUJIBI CTEKIIA https://m.edsoo.ru/5823cefb
b K
67 Pemenne 3a1a4 pa3nudyHbIX TUIIOB Homwoteka LO
https://m.edso00.ru/b624f801
68 CucremaTu3anus 1 00001IeHNE bubmmoreka [JOK
3HaHui no teme "Hemeramibr" https://m.edso0.ru/6e864db5
69 KonTponbhas padota no teme bubnnorexka [HOK
"Hemetanmsr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIBHON bubmuoreka [IOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edso00.ru/2b7e9510
[Tono>xeHne METaNIOB B BuG OK
71 Ileproauueckoii cucreme nomoteka 11

XUMHUYCCKUX 3JICMCHTOB.

https://m.eds00.ru/9839c16c¢c
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OcobeHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JIOYEK aTOMOB
METaJLIOB

OO6mue ¢puznyecKkrue CBOMCTBa

72 MeTaiioB. [IpuMeHeHe METaIOB B bubmorexa [IOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBel MetaiioB. Koppo3sus bubnunoreka [HOK
METaJIJIOB https://m.edso0.ru/42b872e3
74 Pewenue 3amay pa3iMuHbIX TUIIOB Bubmorexa ITOK
P https://m.edsoo.ru/e3de37b6
ODJIEKTPOXUMUUECKHUH PSII
75 HaIl H)II)(GHI/Iﬁ MeTaJ'IJ'IOE O6mue bubnmorexa [IOK
P ' https://m.edsoo.ru/94eb377a
CTHIOCOOBI TIOJTYYSHUST METAJUIOB
OO6m1as XxapakTepruCcTHKa METAIIJIOB
|A-rpynmst [leproaudeckoii cucTemsl
76 XUMHUYECKHUX 31eMeHTOoB. Hatpuii u bubnmnorexa [JOK
KaJIMii: moiydeHue, pusnueckue u https://m.edsoo.ru/e12c26b3
XUMHYECKHE CBOMCTBA, TPUMCHECHHE
MIPOCTBIX BEIIECTB U UX COCTMHCHUIN
OO01as xapakTepucTUKa METaIOB
lA-rpynmnst [lepuoauueckoit
CHUCTEMbI XUMHUYECKHX DJIEMEHTOB.
77 Marauii ¥ KaJabIUi: ITOJIyUYeHHUE bubmorexa [JOK
T v g https://m.edso00.ru/7c3e49c0
¢u3HYecCKre U XUMUYIECKUE CBOMCTBRA,
MIPUMEHEHHE TTPOCTHIX BEIIECTB U X
COCTMHCHHI
78 JKEcTKoCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK

yCTpaHEeHUS

https://m.edsoo.ru/c74bfae9
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ANIOMUHHI: TIOTy4eHue, pusnueckue

bubmuoreka [JOK

79 M XMMHYECKHE CBOMCTBA,
https://m.eds00.ru/0e79b266
MIpUMEHEHUE
AMpoTepHBIE CBOIICTBA OKCHJIA U
THIPOKCHUIA ATIOMUHUS, bubmumoreka [IOK
80
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, HX https://m.edsoo.ru/5d12d318
MIpUMEHEHUE
81 Pemenue 3amau pa3nuvHbIX TUIIOB
[IpakTuueckas pabora Ne 7. Pemenue
82 SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubmmorexa LOK
" P " https://m.edso0o.ru/27a4af43
MerTaibl TIaBHBIX TOATPYIIT
OO01mmas xapakTepucTHKa METaJNIOB
83 no6ounbix noarpynn (b-rpymm) bubnuorexa [JOK
[Tepuonuueckoit cUCTEMBI https://m.eds00.ru/610d7431
XUMHUYECKHUX 3JIEMEHTOB
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
84 XpOMa U €ro COEeIMHEHNM, UX bubmmorexa HOK
p ’ https://m.eds00.ru/9911bef3
MIPUMEHEHUE
Baxwnerime coeMHEHUs Maprasiia.
85 [TepmaHraHat Kayms, ero bubmmorexa [JOK
P g https://m.eds00.ru/039d69c8
OKHCITUTEIHHBIE CBOMCTBA
duznyeckue U XUMHUIECKHE CBONCTBA
86 JKelle3a M €ro COCAUHEHUM. bu6mmoreka [JOK
[TonydyeHue 1 NpUMEHEHNE CIUIABOB https://m.edsoo.ru/1b7f8741
xKenesa
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
N . bubmuorexa [JOK
87 MEJIH U €€ COeTMHEHNH, UX

MMPUMCHCHUC

https://m.edsoo.ru/2bc0f954
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duznueckre 1 XUMUYECKHE CBOMCTBA
IIMHKA ¥ €r0 COCAUHEHHUH, NX

bubmuoreka [JOK

88
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
LMHKA
[TpakTuyeckas padora Ne 8. Pemenue
bubmuoreka [JOK
89 IKCIIEPUMEHTAILHBIX 33724 110 TeMe
https://m.edsoo.ru/a6e352ea
"Mertasipl TOOOYHBIX TTOATPYIIT"
90 Pemenwuie 3a1a4 pa3muIHBIX THIIOB bubmorexa [JOK
P https://m.edsoo.ru/a8b83d83
O06o0meHne 1 cucTeMaTU3aIUs
91 M3Y4EHHOI'0 MaTepuaa 1o TeMe bubmorexa LHOK
" v " P https://m.edso0.ru/e91fe975
Merainbl
92 KonTponbhas padota no teme bubnuoreka [IOK
"Metaibt" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMI bubnuorexa [JOK
paboThI, KOPPEKIHUS OMINOOK https://m.edsoo.ru/9ebff2fd
Posb xumun B o0ecrieueHuN
94 YCTOMYHMBOTO pa3BUTHUSA bubnnorexka [JOK
yenoBeuecTBa. [IoHATHE 0 HAYYHBIX https://m.edso00.ru/080fe1f0
METOJIaX UCCIIeIOBAaHUS BEIIECTB
HaydHble MpUHITUITBI OpTaHU3AIAH
95 XUMHYECKOTO MPOU3BOICTBA. bu6mmoreka [IOK
[TpomsbiiieHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYEHUs] BaXKHEHIIINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHUE
. bubnmnoreka [JOK
96 OKpY’KaroIel CpeJIbl U ero

IIOCICACTBUSA

https://m.edso0.ru/9f11bf51
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97 XUMHS U 30pPOBBE YEIOBEKA. 1 bubmumoreka [IOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edso00.ru/a6552721
Xumus numy. Poiabs XxuMuu B
98 o0ecIieueHnH MUIIEBONA 1 bubmorexa LOK
= https://m.edso00.ru/1f7b5hd2
0€e30IacHOCTH
99 Kocmernueckue n mapdromepHbie 1 bubnnoreka [HOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XHUMHS B CTPOUTEIHCTBE.
100 Baxkueiiime cTpouTennHbIE U 1 bubmorexa HOK
P https://m.edso0.ru/61e69003
KOHCTPYKLIMOHHBIE MaTepUAIbI
XHUMHUS B CEIILCKOM XO03SICTBE.
101 Opragn4ecKkue U1 MUHEPAIbHBIE 1 bubmorexa HOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3anus U 0000IICHIE 1 bubmuorexa [JOK
3HAHUH T10 TEME https://m.edsoo.ru/db979c70
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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Ipunoxenne 2

YUYEBHO-METO/JUYECKOE OBECITEYEHUE OBPA30OBATEJILHOTO
MPOILIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUIS YUEHUKA

» Xumus; yriyonenHoe ooyuenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u nip.; nox penakuueit Jlynuna B.B. OOmectBo ¢ orpaniueHHON
OTBETCTBEHHOCTHIO «[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO

«IIpocsemieHue»

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

IMAPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBHI U PECYPCBI CETHA
HMHTEPHET

https://resh.ru

https://foxford.ru

https://m.edsoo.ru



Hpuioxkenne 3

®OPMBbI YYETA PABOUYEN ITIPOT'PAMMBI BOCIIUTAHUA B PABOUYE ITPOTPAMME

Paboyas nporpamMma BOCIIUTAaHHS PEATU3YETCS B TOM YUCIIEC U YepPe3 HCIOJIb30BAHNE BOCIUTATEIBHOTO
NOTEHIIMAJIa YPOKOB. JTa paboTa OCYIIECTBISETCS B CIASAYIOMHNX (pOopMax:

o [loOyxaeHue o0yJaronuXcsi COOMOAATh HA YPOKE OOMICTIPUHATHIE HOPMBI TIOBEICHUS, TIPaBIiia  OOIICHUS

co crapmuMu (IeJarorm4ecKuMu paOOTHHKAMH) M CBEPCTHHKAMU (0OYYarOIIUMHICS), IPUHIIUIIBI y4eOHOM

JTUCIMILTMHBI ¥ CAMOOPTaHU3aIINH.

— [TpuBneyeHne BHUMaHUS OOYYAIONIMXCSA K IICHHOCTHOMY acIeKTy HM3y4aeMbIX Ha ypoKax

MIPEIMETOB, SIBJICHUM, COOBITUI uepes:

— JIEMOHCTPAITUIO 00yJaroITMCsI MIPUMEPOB OTBETCTBEHHOTO, Ipa)x1aHCKOTO

MIOBE/ICHHUS, TIPOSIBIICHUS YeTIOBEKOTIOOUS U I0OpOCEPACUHOCTH

— oOpaimeHre BHUMAaHHS HA SIPKUX JEATENCH KyJIbTYpPbI, CBS3aHHBIX C W3y4acMbIMH B JAHHBI MOMEHT

TEMaMH, Ha TOT BKJIaJI, KOTOPBIA OHU BHECIIM B Pa3BUTHE HAICH CTPaHBI U MUPA, HA JIOCTOMHBIC TIOPaKAHUS

MPUMEPHI UX KHU3HH, HA MOTUBBI UX TIOCTYIIKOB;

— HCIOJB30BaHUE HA YypoKax WHQPOPMAIMK, 3aTPardBarONMIEH BaKHBIC COIMATIBHBIC, HPABCTBCHHBIC,

THYECKUE BOIIPOCHI

e lcnonp30BaHUE BOCIHTATEIBHBIX BO3MOXKHOCTEH COJIEpXaHUS Y4eOHOro mpenmera it (popMupoBaHHs

y 00y4arIUXCs POCCUICKUX TPAIUIIMOHHBIX JTyXOBHO-HPABCTBEHHBIX M COITMOKYJIBTYPHBIX IIEHHOCTEH dYepe3

noa00p COOTBETCTBYIOUIMX TEKCTOB [UI YTEHUS, MPOOIEMHBIX CUTYaluil Ui 00CYyXIeHHS B Klacce

e UHunuupoBaHWe OOCYXJCHHH, BBICKA3bIBAHWN CBOETO MHEHHS, BBIPAOOTKH CBOETO JUYHOCTHOTO

OTHOLICHUS K M3y4aeMbIM JIMIAM, T[POU3BEACHUSAM XYA0KECTBEHHOM JTUTEPATyphl U UCKYCCTBA.

e BritoueHue B ypoK UTPOBBIX MPOIELyp, KOTOPbIE MOMOTA0T MOANECPKaTh MOTUBAIIUIO OOyYalOUIUXCI K

MOJMYYCHUIO 3HAHWH, HATAKHUBAHUIO TIO3UTHBHBIX MEKIMYHOCTHBIX OTHOIICHHWH B KJIacce, TOMOTArOT

YCTAaHOBJICHUIO JOOpOKeIaTeIbHON arMocdepsl BO BpeMsl ypoKa.

o [IpumeHeHune HA YpOKE  HMHTEPAaKTUBHBIX dopM  paboTHl,  CTUMYIHPYIOLIHX

M03HABATENbHYI0 MOTHBAIUIO 00YJarOIIUXCS.

e [IpumeHeHue TrpynmoBOil pabOThl WIKM pabOTHl B Mapax, KOTOPbIE CIHOCOOCTBYIOT pa3BUTHIO HABBIKOB

KOMaHIHOH pabOThI ¥ B3aUMOJICHCTBHIO C JIPYTHMHU O0YJAIOITIMHUCS.

o Bei0op 1 ucmons30BaHKE HA YPOKaX METO0B, METOAMK, TEXHOJIOTHI, OKa3bIBAIOIINX BOCIIUTATEIHHOE

BO3JICHICTBHE HAa JIMYHOCTh B COOTBETCTBMM C BOCIHUTATEIbHBIM HJICAIIOM, ICNIBIO M 3aJa4aMU BOCIIUTAHUS.

o WunnuupoBanne ©  TOJJIEpXKKA  HCCIICAOBATEIILCKONH  JICATEIBHOCTH  INKOJBHUKOB B (hopme

BKITIOUCHUS B YPOK PA3IUYHBIX HCCIIEIOBATSILCKUX 3aJaHU, YTO JaeT BO3MOXKHOCTH OOYYarOIIUMCS
npuoOpecTH HaBBIKH  CaMOCTOSITCIIBHOTO pelieHus  TeOPeTHUYECKOU

npoOieMbl, TeHepupoBaHUS © OG(OPMIEHUS COOCTBEHHBIX THIIOTE3, YBQKHUTEIHHOTO OTHOIICHHS K

qy)KAM HJCSIM, TyOJIMIHOTO BBICTYIUICHHS, apTyMEHTHPOBAHUS M OTCTAaWBAHMS CBOCH TOUKH 3PCHHS.

e VYCTaHOBIICHHE YBOKHUTEIBHBIX, JIOBEPUTEIHHBIX, HE(HOPMAIBLHBIX OTHOIICHUH MEXIy YIUTEICM 1

YVYeHHKAMH, CO3/IaHUe Ha YPOKaX IMOIHOHAITEHO-KOM(DOPTHOH CPEJIbL.



