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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbXx B  DeaepasbHOM  TOCYAAPCTBEHHOM
oOpazoBarensHoM cTanaapre COO, c¢ yuérom Konuenmuu npenogaBaHus
yueOHOoro mpenMera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanuy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIO)keHU «CTpaTerud pas3BuTusi BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuon a0 2025 rona» (Pacnopspkenue [IpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K OMNPENEICHUIO
oO1iel cTpateruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
COJIEp)KaHUs, Pe3yslbTaTOB OOyueHUs U TpeOOBaHMH K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, II0JIy4aeMoe BBIIIYCKHUKAMHU
o011eo0pa3oBaTebHON  OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CHIYXHUT 3aBEpIIAONIMM JSTallOM pealn3alud  Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, NPUCYLIUX
[IEJIOCTHON CHUCTEME XMMMUYECKOro o00pa3oBaHus. OTH ILIEHHOCTH KacalTcs
NO3HAHUS 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeloBeKa, a TaKXe OKOJIOIMYeCKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3M0pOBBI0O U TNpUpOJHOW cpeae. Peamusyercs xumuueckoe o00pa3oBaHUE
o0y4aroUIMXxcs Ha YpOBHE CpeIHEro ooIero oopa3oBaHusl CpeiCcTBaMU y4eOHOTro
npeaMera «XUMUSA», COJAEPKaHWE M IOCTPOEHHE KOTOPOIrO OIpPENEIEHBl B
nporpaMme MO XMMHHU C y4€TOM cCHeuu(UKH HayKd XUMHM, €€ 3HAUCHUS B
NO3HAHUM TPHUPOABI M B MaTepUAIbHON >KM3HHM OOILECTBA, a TaKXe C Yy4ETOM
o0mMX 1eneil MW NPUHLHUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpesiHero obiiero oopasoBanus B Poccuiickoit deneparumu.

XuMUS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0co0yi0 pojb B
COBPEMEHHOW IUBWIN3AIIMK, B CO3JIaHUU HOBOM 0a3bl MaTepHAIbHON KYJIbTYpPHI.
OHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILUICHMUS,
B CO3/IaHHME LEJIOCTHOTO IMPEACTaBICHUS 00 OKpYKarolleM MUPE KaK O €JIMHCTBE
IpPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHHM Ha OCHOBE IOHHUMAHHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEr0 MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEH M.



TecHO B3aUMOJIEUCTBYSI C IPYTMMHU €CTECTBEHHBIMM HAayKaMu, XUMHUsI CTaja
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
Tpylla U >KU3HU Kaxaoro ujeHa oOmiectBa. CoBpeMEHHas XMMHUSI KaK Hayka
co3ujareNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha pelieHue
I00anbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTHUECKON 0€30MacHOCTH U OXPAHBI 3JJ0POBbSI.

B cootBercTBUM ¢ OOHmIMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM Ui  BBIPAaOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKH3Hb COLMYMAa, MPOIOJDKESHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapisroniuMu  IipeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIE  KYpPChl —
«Oprannueckas xumusi» U «OOm@as U HeopraHWyecKass XUMHUs», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW M0 HEOPTaHMYECKONW XUMHUHU (C BKJIIFOUCHUEM 3HAHUM M3 OOIICH XUMUU) U
opraHnyecko XxumMuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUU MPU HU3YyYEHHUH
npenMera 00ecrneyrMBaeT BO3MOMKHOCTh PACCMOTPEHHS BCEro MHOroo0Opasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHI XUMUHU.

CtpykTypa coaepxanusi kypcoB — «Opranunyeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpMHpOBaHAa B IpOrpaMMme MO XUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYCHHIO Yy4eOHOTrO MaTepuala u 0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  PA3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKON XMMHM BEIIECTBA
paccMaTpUBalOTCSI Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKHX U BJIECKTPOHHBIX
OpeACTaBICHUA O cTpoeHuHu BenlecTB. (CBeneHUsT 00 HM3y4aeMbIX B Kypce
BEIIECTBAX JIAIOTCS B PA3BUTUU — OT YIJIEBOJOPOOB JIO CIOXKHBIX OHMOIOTHYECKH
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHndeckod XUMHH I[OJy4alOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHHs TEpPBOHAYAIHHBIC
IpEACTaBICHUS O XUMUUYECKON CBA3U, KJIaCCU(UKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU PEaKIUU.

[log HOBBIM yrioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHus
TEOPETHYECKU MaTepral H (PAKTOJOTMYECKUE CBEJEHUS O BeEIlIecTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTU, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» O0ydYaromuMcsl TMPEeAOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riy0oke TOHATh HMCTOPUYECKOE M3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011aro1ei 10 00BACHAIOIIENH U TPOTHO3UPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHWHU, a TAKXKE O XUMHUUECKUX PEAKIHUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICPXKAHUS, HMMEIOIUMHU KYJIbTYpOJIOTUUECKUNH W TPUKIIAJIHON
XapakTep. OTU 3HAHUS CIOCOOCTBYIOT NOHUMAHUIO B3aUMOCBSI3U XUMHUH C
JIPYrUMU HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEIBbHOW M MPAKTHYECKOU
JeSTEIbHOCTH YeNIOBEKa, CIHOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K TMpOLECCY
TBOpPYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npoOjieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBAThL WH(OpMAIMIO U
OPUMEHATh €€ JUIsl TIOTIOJIHCHMSI 3HAHWM, PEIICHUS WHTEIUICKTYalbHbIX H
AKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1einom cogepkanue yueOHOro
npeamMera  «XUMHS» ~ JTAaHHOTO  ypOBHS  HW3Y4Y€HUS  OpPUCHTHPOBAHO  Ha
dbopMupoBaHue y 00Yy4YaIOUIUXCS MHUPOBO33PEHYECKON OCHOBBI JJI MMOHUMAHUSA
¢unocopckux uuen, TakuxX Kak: MaTepUabHOE E€IMHCTBO HEOPraHMYECKOTro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHEM, II0O3HABAEMOCTh MPUPOAHBIX SBJICHUNA IyTEM OSKCIHEPUMEHTA H
pelIeHus] TMPOTUBOPEYMM MEXKIy HOBBIMH (aKTaMH U TEOPETHUECKUMU
NPEANOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJIOTHYECKUX MPoOiieMm, a
TaKKe TpobseM cOepekeHHs] YIHEPTETHUECKUX PECYPCOB, ChIPhS, CO3/IaHMSI HOBBIX
TEXHOJIOTUM U MaTEpHaOB.

B nmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS W COLUAIM3ALUU
oOydJarommuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbI K OIPEACICHUIO
ColepKaHUsI M TIOCTPOSHUS TIpeIMeTa MpeayCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAJIBHBIX YYEOHBIX JEUCTBUM, WMEIONMX 0a30Boe 3HauYCHUE I
pPa3TUYHBIX BHJIOB JIEATEIBHOCTH: pEIICHHS Mpo0jeM, IOWCKa, aHalu3a |
00paboTku nHPOPMAIINH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIIEIOBATENIbCKON NIESITEIbHOCTH, 3aHUMAIOUIEH Ba)KHOE MECTO B IO3HAHHU
XUMUHU.

B mpakTthke mnpenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
o0Opa3oBaHus, TaK U Ha YPOBHE CpeIHEro o0Iero o0pa3oBaHus, IPH OMPECICHAN
COJIEpKAaTEeNIbHOM XapaKTePUCTUKU LeJed HW3yuYeHHsl MpeaMeTa HampaBJICHUEM
MEPBOCTEIIEHHOM 3HAYMMOCTHU TPAJULMOHHO MPU3HAETCA (POPMHUpPOBAHHE OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YeJIOBEKa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBON KyJIbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LENEHd W3ydeHUs
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJISAMH H3Y4YEHHs] IpeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakKHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAaYYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYEBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE fA3bIKA HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE NMPECTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XHMHYECKUX peaKUuid, HEOOXOAUMBIX I MPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conepkarenbHas XapakTepUCTHKA Ele U 3a7a4 u3ydeHus
npeIMeTa B MporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTHPOBaHa B COOTBETCTBUU
C HOBBIMH MPUOPHUTETAMHU B CHCTEME cpefHero obimiero oopazoBanusi. CeromaHs B
NpernojaBaHud  XMMHUM B OOJbIIEH  CcTENmeHW OTHAETCS  NPEArnovYTeHHe
NPAKTUYECKON KOMIIOHEHTE CoJepKaHusl OOydeHHs, OpPUEHTUPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHU3alliK, BIIAJICIONIETO HE
HA0OpoM 3HaHUW, a (YHKIMOHAIBLHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO MOJYyYEHHUS 3HAHUM W MPUMEHEHUS WX B PEabHOMN KU3HU
JUTSL peHICHUS! TPAKTUIECKUX 3a1a4.

B cBsi3u c 3THM TpH M3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HAaUEHWE MPUOOPETAIOT TaKKE eI U 3a7a9H, KaK:

ajanTanys oOy4yarIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMupOBaHME  WHTEUIEKTYyalbHO  PAa3BUTONM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY MPUHATHIO T'PAaMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYAIMSIX, CBSI3AHHBIX C BEIIECTBAMH M HX
IPUMEHEHHEM;

dopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), HMEIOLIMX YHUBEPCAIbHOE 3HAYEHHE JUIsl Pa3JIMYHBIX BHJIOB
JESITEIbHOCTU: pelIeHus IpobiieM, MOUCKa, aHajiu3a U 00paboTku mHPOpMaIuH,
HEOOXOMUMBIX [ TPUOOPETEHUs] ONbITa JESITeIIbHOCTH, KOTOpass 3aHUMAaeT
BAXXHOE MECTO B T[IO3HAHWM XHMHUHU, a TakXKe [Ji1 OLEHKU C TO3UIMI
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUAHUS BELIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKa U NPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEUICKTYaJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEN 00yUaOIIUXCs: CIIOCOOHOCTH CaAMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH ISl TIOMCKA U aHalIu3a yueOHOU U
HAyYHO-TIOMYJISIPHOW HHGOPMAIIMA XUMUYECKOTO COAEPIKAHUS;

dbopMupoBaHUE U pa3BUTHE Y 00YUYAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HA0II0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUUYECKOTO
AKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydalImuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaKHOW pOJM B PEHICHUWU TJIOO0ATBHBIX MpobieM
palMOHAILHOTO MPUPOOTIONB30BAHMS, TTOTIOJHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOAUMOCTH OEpeHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHUS ONbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSMU.

B ydeOHOM mnaHe cpenHero o0miero oOpa3oBaHUsA MpeAMET «XUMHUSD»
06a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOiacTu «EcTecTBeHHO-Hay4HbIE
IPEIMETH.

OO61iee yncIo YacoB, OTBEAEHHBIX ISl U3YUYEHUS] XUMUH, HA 0a30BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctasiser 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepuanoB. TeopHs CTpOEHHS OpPTraHHMYECKHUX
coenunenuii A. M. Bytneposa, e€ ocHOBHbIE MookeHUs. CTPYKTypHbIE (HOPMYJIBI
OpraHWYeCcKUX BeUlecTB. [omosorus, wu3oMepus. XHMHUYECKas CBS3b B
OpraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenne o kiaccupuKaluu OpraHUuYecKux BemiecTB. HoMeHkaTypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTHyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaICHHUIL:
O3HAaKOMJICHHE C 0Opa3llaMu OpraHMYEeCKHMX BEUIECTB M MaTepuajaMud Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJI OpPraHMYEeCKUX BEIIECTB, HAOJIONCHHUE W
ONMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB 110 MPEBPALCHUIO OPTAHUYECKUX BELIECTB
IIpU HarpeBaHuu (TU1aBlieHHue, OOYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
POCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XHWMHUYECKHE CBOWCTBA
(peakuuu 3aMelieHUus] W TOPEHHUA), HAXOXKICHUE B MPUPOAE, MOIYyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
POCTEHIIINE TPEJCTABUTEIN AaIKEHOB: (PU3NYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu TUJIPUPOBAHHUS, TaJOTEHUPOBAHMS, THUApPATALUU, OKHUCICHUS H
NOJIMMEPU3ALINH ), IOJTYYCHHE U IPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMUYECKHE CBOMCTBa (peakuus noaumepuszauuu). [loydeHue CHHTETHUYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTMYECKUN psii. AUETUIICH
— TPOCTEMIINN MpenCTaBUTENb AalKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA (peaklMy TUAPUPOBAHUS, TAIIOT€HUPOBAHUS, THAPATALINHY,
TOpEeHUs), NOJy4YEHUE U TPUMEHEHUE.

Apensbl. beH3on: coctaB, cTpoeHHE, (PU3UUYECKME M XMMUYECKHE CBOMCTBA
(peakuuu rajJjoreHupOBaHUsS U HUTPOBAHUS), MOJTyUYEHHE U MpUMeHeHue. 10.1yon:
cocmas, cmpoeHue,  @Qusuveckue U  XuUMUYeckue ceolicmea  (peaxkyuu
2aN02eHUPOBAHUsS U HUMPOBAHUs), NoIyyeHue u npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTMdeckas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
HeTsaHble ra3pl. HedTes u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
NEperoHka, KpPEeKUHI (TePMHUYECKUHM, KaTaauTH4eckuil), nuponu3. I[IpoaykTel
nepepaboTku He(TH, UX NMPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HAKOMJIEHHE C o00pa3laMu IUIacTMAacC, KaydyKOB M PpE3MHbI, KOJUIEKLIUHU
«Hedpte» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITUIICHA

Y U3y4YE€HHUE €ro CBOUCTB.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa UCXOIHOrO BEIIECTBA WM MPOAYKTA PEAKIMHU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kucsopoaconep:kammue opraHnyecKkue coeIMHeHUus

[IpenenbHple OOHOATOMHBIE CHOUPTHL. MeETaHOI MW 3TaHOI: CTPOCHUE,
¢uznueckre W XMMHUUYECKHE CBOWCTBA (pEeakiuu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JleCTBUE METaHOa U 3TaHOJIa HA OPraHU3M YeJIOBeKa.

MHOroatoMHbl€  CHOHUPTHI. JTUJICHIVIMKOJAb W TJUILEPUH: CTPOEHHUE,
duznueckre W XUMHUYECKHME CBOWCTBA (B3aMMOJECHCTBHE CO IIEIOYHBIMH
MeTajulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBIE CHHUpPTHI). [leiicTBue Ha
Opra’usM 4enoseka. [I[puMeHeHne rimnepuHa U STUICHIJIMKOJIS.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [I[pumenenue penomna.

Anpnerunipl U kemowuvl. Dopmanpierui, aueTAIbIETUI: CTPOCHHE,
¢usnyeckue U XUMHYECKHE CBOWCTBA (pEaKLMU OKUCICHHS UM BOCCTAHOBJICHMUS,
KayeCTBEHHBIE PEAKIINH), I0Ty4YEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpeEJeNbHbBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCJIOTBI: CTpOCHHUE, (PU3NYECKNEe U XMMHUYECKHE CBOWCTBA (CBOMWCTBA,
o0miue Uil Kj1acca KUCIOT, peaklus dTepu(HUKaINK), TOTy4YEeHUE U IPUMEHEHHE.
CreapuHoBasi M OJIEMHOBAs KUCJIOTHI KakK IMPEACTABUTENN BBICIIMX KapOOHOBBIX
KHCJIOT. MBUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

CnoxHble >3(QUpbl KakK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cioxkHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiIaccU(pUKauMs ~— yrieBoaoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
rugpokcugom menu(ll), oxucinenne ammuadHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTAHOBJICHHUE, OpOXKEHUE TIJIIOKO3bl), HAXOXKIEHUE B MPHUPOJE, NPUMEHEHHE,
ouonorunyeckas poiib. @orocunre3. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
HesuTono3bl.  Pu3nyeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KayeCTBEHHas PEaKIMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl W3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOMI0JIEHUEe M OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHUCIIEHHE 3TaHOJIA
okcugoMm wMeau(ll)), MHOroaTOMHBIX CHOUPTOB (B3aUMOJICUCTBHE TIJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCICHNE aMMHAYHBIM PacTBOPOM OKCHA
cepeopa(l) u ruapokcuaom wmenu(ll), BzammonmelcTBHE Kpaxmalia C HOJIOM),
IPOBEJIEHNE MPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3amaun.

Bbluncnenuss mo ypaBHEHHIO XMMMYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM NPOJAYKTa PEaKLMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WU MPOJYKTOB PEAKIIUH).

A3zoTconepxkaliie OpraHuuecKue COeINHEHN.

AMUHOKHCIIOTHI Kak amM(oTepHble OopraHudyeckue coeauHeHus. duznueckue
U XMMHMYECKUE CBOMCTBA aMMHOKHCIIOT (Ha IpHMepe INIMIMHA). buosoruueckoe
3HaYEHUE aMUHOKUCIOT. [lenTusbl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coelnHeHud. IlepBuunas,
BTOpUYHAs M TPETUYHAs CTPyKTypa OeskoB. XHMHUYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, ICHATYypallysl, KaueCTBEHHBIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJI0/ICHHE U ONUCaHUE JEMOHCTPALMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHHUH, LIBETHBIE PEaKIUN OEIKOB.

BbICOKOMOJIEKYJISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
IIOJINMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb NOJIMMEPU3ALMNH, CPEAHAS MOJIEKYJIAPHAs
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCAUHEHUH —
MTOJIMMEPHU3ALMS U TTOJIMKOHACHCALINS.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HX IPEBPALLICHUM:
O3HaKOMJIEHHE ¢ o0pa3liaMH MPUPOJIHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexrpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOW XMMHUU B
10 kmacce OCYIIECTBISETCS YEpe3 HCIOJIB30BAHME KaK OOIIMX €CTECTBEHHO-
HAayYYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTHAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUSA: IBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiaccU(UKalus, NEPUOJUYHOCTb, HAONIIOIEHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOAEIUPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IUHULIBI UX U3MEPEHHUS.

buonorusa: kierka, opranusm, Ouocepa, oOMEH BEUIECTB B OpraHU3ME,
¢doTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypeBl.

TexHonorus: NnUIIEBBIE IPOAYKTbI, OCHOBBI PAlMOHAJIBHOTO IHUTAHUI,
MOIOIIAE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUECKHUE IIpEerapaThbl, MATEpUAIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMmudeckud anemMeHT. AtoMm. Sapo aroma, uU30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpe/ieieHUs] dJIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYypaIusi aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. Y. MenneneeBa. CBsi3b MepUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4deckux aneMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUSI CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX WMH TPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HaueHUe NePUOINYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Crtpoenne BemiecTBa. XUMHYECKash CBsI3b. BHIBI XHUMHUYECKOW CBSI3U
(kOBaJIEeHTHAsl HEMOJIApHAsl W TOJIsIpHas, MOHHAs, MeTajuindeckas). MexaHu3Mbl
0o0pa3oBaHUs KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTANINYECKON PELIETKHU.

[Tonsatue o aucnepcHbx cuctemax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBas 1011 BEIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenknatypa
HEOPraHWYECKUX BEHIECTB. [eHeThueckas CBSI3b HEOPraHUYECKUX BEUIECTB,
MPUHAICKAIMX K PA3TUYHBIM KJIACCAM.

Xumuueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHUHM. 3aKOH COXPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUM TPU XUMUUECKUX PEAKIIHUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XuUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSIHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas auccornyanus. CHIIbHBIC U cla0bie IeKkTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJasl, HEUTpaIbHas, IEJTOUYHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHcTpanusa Tabsmn «llepuoandeckas cucrema XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, U3ydeHHE MOJENCH KPUCTAUIMUECKUX PEIIETOK, HAOIIOICHHUE |
OTHMCaHNe JIEMOHCTPAIIMOHHBIX M JA00OPAaTOPHBIX OMBITOB (Pa30KEeHHE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHNUE CPEIbl PACTBOPOB BEIIESCTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAWUKATOpA, pPEaKIWH HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BiusiHue pa3audaHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKIAN.

Pacuérnnie 3anaun.

PacuéTtel 1o ypaBHEHMSM XMMWYECKHX pPEakUuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUYETHl C HCHOJB30BAHUEM IOHATHUS «MaccOoBas
JIOJIS1 BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemetamioB B llepuoamueckor  cucrteme
xuMudeckux saeMmeHToB JI. M. MeHneneeBa ' 0COOCHHOCTU CTPOEHUS aTOMOB.
du3nyYecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHUS HEMETaUIoB (Ha mpumepe
KHCIopoa, cepol, pocdopa u yrieposa).

XHUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETANIJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
dbochopa, yrimepoga W KpeMHHUSI) MU HUX  COeAUHEHUU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxxenune meramioB B [lepuoanyeckoi cucTeMe XUMHYECKUX
sanemenToB /. . MenneneeBa. OCOOEHHOCTH CTPOEHHMSI ANEKTPOHHBIX 000JIOUYEK
atomoB MmeTauioB. OOmue pusznueckue cBoiicTBa MeTauioB. CriiaBbl METaJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kaluld, KaJbLIHi,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJIe30, MEb) U UX COSTUHECHU.

OO6mue crnocoObl MmonyyeHus: MetamioB. [IpuMeHeHne MeTamuioB B OBITY U
TE€XHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUe KOJUJIEKIUU «MeTamuibl W CIIaBbl», 00Opa3I0OB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJCHUE M OMNHCAaHWE JACMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THUAPOKCHUIA AITIOMUHHS C PacTBOpaMU
KHUCIIOT U IIeJIoUel, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuéter Maccel BemiecTBa WM 00bEMa T'a30B MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WU OO0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJHO
U3 BEILECTB UMEET IIPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH SKOJOTUYECKOM, IHEPreTUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIMHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYCHUS] BAXKHEUIIINX BEILLECTB.

UenoBek B MUpe BEIIECTB U MATEPUAJIOB: BAXHEWIIME CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuanbl sl 3JIEKTPOHUKU, HAHOMATEPHUAJIbl, OPraHUYECKUE U MHUHEPAIbHBIE
yIOOpEHUSI.

XuMHus U 300pOBbE 4YEJIOBEKA: IPaBUia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBuiIa OE30MaCHOTO MCIOJI30BAHUS MPENapaToB OBITOBOW XUMHH
B IIOBCEJHEBHOM KU3HU.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeIMETHbIX  CBSI3€M MpU  U3YyYeHHH OOwWEed u
HEOpraHn4yeckon xumuu B 11 Kiacce ocyIecTBisieTcsl Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHUH, TaK MW TOHSITUH, SBISIONIUXCS
CHUCTEMHBIMH JIJISI OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHajau3, CHHTE3, KilacCu(UKalus, NEePUOJUYHOCTb, HAOIIOJACHUE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHNUE, SIBJICHHE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATMOAKTHBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHUE BEIIECTBA, (DM3MYECCKUE BETUUMHBI M CAUHUIIBI HX
U3MEpEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaIBI, TOPHBIE MTOPOJIBI, TOJIE3HBIC HCKOTAEMBbIE, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHUATIOB, CEIIBCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, IHIIEBAs
POMBIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX IMPenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHajIoOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOiero oo0pa3oBaHusl (JUYHOCTHBIM,
METanpeIMeTHbIM M NpeaMeTHbiM). HaydHo-meToguyecko OCHOBOM  JjIst
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTPaMM CpPEJHEro OOIIEro
00pa3oBaHUs SBISIETCS CUCTEMHO-/ICSITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpenMeTa «XUMHS» Ha YpPOBHE CPEIHErO
o01rero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[eJICHAIIPABIEHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUH JTUYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 6a30BOM HAYKH XUMHH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTU LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, NPUCYIIMMH LEIOCTHON
CUCTEME XHUMHUUYECKOT0 00pa30oBaHUs;

HAJIMYME TPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTDH KU3HECHHBIC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeAMeTa «XUMHUS» JOCTUTAIOTCS B
€AMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUMOKYIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPaXTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CaMOpa3BUTHUSA M HPABCTBEHHOI'O CTAHOBJIEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMHUsS» OTpaKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIHLHON M TMPAKTHYECKOW JEATEITHLHOCTH
oOydJaromuxcs Mo peajnu3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaxaaHCKOrO BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABICHUS O COIMAJbHBIX HOPMax U MpaBWiIaX MEXKIUNYHOCTHBIX
OTHOILIEHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4EOHBIX M MO3HABATENbHBIX 3aJlay, BHITIOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPHU aHAIN3€ PA3JIMUHbBIX BUJOB YUEOHOU JIEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY M HAyYHOMY HacCJEIUI0
OTEUYECTBEHHON XUMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHUXKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IIOJYYCHUH U IMOCIEAYIOIIEM
aHanau3e mH(OpMalMKU O MEPEOBLIX JOCTHKEHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMH, CBA3aHHBIE C XUMUYECKUMHU SIBICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHUE MOCJIEACTBUU 3THUX
MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus1 TpaBmwiI 0e€30macHOTO OOpaleHusi C BelleCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JIEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUSAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIBCKOU
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOHM, TBOPYECKOM W  JpYyrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3a/ad
COIMaIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEeHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIAMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAUBUIYAJIbHON TpPaeKTOPUH
oOpazoBanus, Oyaymied mnpodeccuu M peaau3anid COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YY4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENW K XMMHUU, UHTEPECOB U
notpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCTIUTAHMS:

AKOJIOTUYECKHU I1eJI€CO00Pa3HOr0 OTHONIIEHUS K TMPUPOJE, KaK HUCTOYHUKY
CYIIIECTBOBAHMS )KM3HU HA 3eMJIE;

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHMUYECKUX TMPoOJeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JIOCTIDKCHUN XUMHUU IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOIOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
MPUPOJTHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
NOCJIEICTBUS MIPEANIPUHUMAEMBIX JEUCTBUI U MIPENOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
ombITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBIICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM MU COLMAJIBHOMU
NPAaKTUKE, CHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouwu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHHS CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOIu B
dbopMHUpPOBAaHUN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU IIEJIOCTHOTO
IpeAcTaBiIeHUs 00 OKPYKaroUIEM MUPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH M pEIICHHH MPOOJEM COXpaHCHUS
IPUPOHOTO PABHOBECHS;

yOexxa€HHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsi  COBPEMEHHOM
OUMBWIM3ALUMUA: B €€ T'yMaHUCTUYECKON HaMpaBIICHHOCTH W BaXHOM pojd B
CO37aHUHM HOBOW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOIO PAa3BUTHs YEJIOBEUYECTBA — CHIPbEBOW, IHEPIETUUECKOM, MUIIEBOU H
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBUI
YCOEIIHOTO TpyJa M DHKOJIOTMYECKH KOMGMOPTHOM IKM3HM KaXXKJOTO 4YJieHa
o01IecTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS IS
penieHus NpobyieM B peajbHbIX KU3HEHHBIX CUTYALUSX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTH K  HENPEphIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUN [0 XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJla B pa3iM4HbIX cepax npodeccuoHalIbHON
NEATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe Pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeHero o011ero o0pa3oBaHus BKIOYAIOT:

3HAYMMbIE  JJIA dbopMHpOBaHUS  MHPOBO33PEHUS oOy4Jarommxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIEHAayUYHbIE TOHSTHS, OTpaKarollue
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHenudUKy METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SIBJIICHHUE,
IpoIecC, CUCTEMa, HAY4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETyJISATUBHBIC), o0ecrieunBaIoIINe dbopmupoBaHue G yHKITMOHATBHO
I'PaMOTHOCTH U COIMAIBLHOM KOMIIETCHIINH 00YyJarOIINuXCs;
CIIOCOOHOCTH oOydJarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIUILUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W YHHBEPCAIbHBIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCIIbHBIMH, KOMMYHHKATUBHBIMH W  PETYJISATHBHBIMU
JICUCTBUSIMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OpMYIMPOBATh W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpENENIATh eI ACATEAbHOCTH, 3ajJlaBas NapaMeTpbl W KPUTEPUHU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIB30BaTh MPU OCBOCHUM 3HAHWUM MPUEMBI JOTHYECKOrO MBIIIJICHUS —
BBIJICTIATh XAPAKTEPHbIC MPU3HAKKA MOHATUM W YCTAaHABJIMBATH MX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS JJisl OOBSICHEHHS OTJEIbHBIX (DAKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABJIMBATh MNPUYMHHO-CICICTBEHHBIE CBSA3UM MEXKAY HU3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHIYKTUBHBIC, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCCMaTPUBAEMBIX
SIBICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEITH, TPEOOPa30BLIBATH MO/ICIIbHBIE MTPEACTABICHUS — XUMUYECKU I
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
IPUMEHSATH Ha3BaHHBIC MOJICJIbHBIC TIPEJCTABIICHUS JJI BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYCCKUX PEAKITUN.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkiuu;

(dbopMynHpoBaTh LIETU U 33]1a4l HCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HWHCTPYMEHTA
MO3HAHUSL M OCHOBHI NIl (P OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOATh 32 XOIOM
npolecca, CaMOCTOATENIBHO TMPOTHO3UPOBATH €ro pe3yibrar, (OpMYIUPOBATH
000011IeHNsT ¥ BBIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEIICHHS] MPAKTHYECKUX 3aJad, HPUMEHEHUIO pPa3InYHbIX
METOA0B MO3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
NOMyJIIpHAsl JUTEpaTypa XUMHUYECKOrO COJEpKaHUs, CIpaBOYHbIE MOCOOMS,
pecypebl MHTEpHETA), aHATU3UPOBATH MH(POPMAIUIO PA3IMYHBIX BUAOB U (hopMm
MpeACTaBICHUS, KpUTHYECKHU OLICHUBATD e JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTH;



(opMynHpOBaTh 3aMpPOCHl U MPUMEHITh Pa3IMYHbIE METOAbI IPHU MOUCKE U
orbope wuHPOpMalLMH, HEOOXOAMMOM Il BBINOJHEHHS YYEOHBIX 3aj1ay
OIPEEIIEHHOTO TUIIA;

OpuOOpeTaTh ONBIT MCMOJIb30BaHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUUHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSATETIbHO ~ BBIOMpaTh  ONTHUMANIbHYIO  (QOpMy  NpelCcTaBICHUs
uHpopMalKK (CXEMBbI, FpapuKU, JUarpaMMbl, TAOJTUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KadyeCTBE CpeAcTBa Mpu pabore ¢
XUMHYECKOM HH(pOpMalMe: MNPUMEHSITh MEXNpeaMeTHble (puznyeckue Hu
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, POpMYJibl, a00OpeBUATypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HATJIsTHOCTH.

OBiageHue yHMBePCAIbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TeMbI B XOJ€ auajora u/wiu
JUCKYCCUHM,  BBICKAa3bIBaTh  UJeH, (QOpMYyIHpPOBaTH CBOM  NPEIJIOKEHHUS
OTHOCHUTEJIBHO BBITIOJIHEHMSI MPE/IIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3CHTALMENl pe3yJIbTaTOB MO3HABATEIbHOW JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPHU BBINOJIHEHUH
XUMHYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH padOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpoeKTa U (GOPMYIUPOBATH BHIBOJIBI
0 pe3yJbTaTaM MPOBEAEHHBIX HCCIECIOBAHUIN IYTEM COTJIACOBAHUS MO3WLIUNA B
X0J1e 00CYXJICHUS 1 0OMEHAa MHCHUSIMU.

OBjaieHNe YHMBEPCAJIbHBIMH PeryJATHBHbIMY 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
NEeATEeNbHOCTh, OmpeAenss €€ Lead W 3aJadyd, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  alTOPUTM JEUCTBUMA TIpH
BBIMIOJIHEHUN Y4E€OHBIX M HCCIEAOBaTEIbCKUX 3a/Jay, BBIOMpaTh Haumbojee
3¢ ¢deKTUBHBIN cnoco0 HMX peleHuss ¢ y4€TOM TOJYyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUECKUX PEAKIIMIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOAaHaIN3a
U CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHM B IIO3HAHUU SIBIICHUU



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7au
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIEHHUS K CBOEMY 3J0POBBIO M MPUPOHOU
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAralOIMNe TOHATUS (XUMUYECKUN DJIEMEHT, aToM, »JJEKTPOHHAas
000J104YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi opmyia (pa3BEpHyTass U COKpalléHHAas), MOJIb, MOJSpHAas
Macca, MOJSIPHBIM OO0BEM, YIIIEPOAHBIM CKeneT, (YHKIMOHAJIbHAs TpYIINa,
pauKall, U30Mepusi, U30MEPbI, TOMOJIOTUUECKUN PsijI, TOMOJIOTH, YTJIEBOIOPOIHI,
KHACJIOPO/ W a30TCOJAEPKAIlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BLICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0OH COXpaHEHHsI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXallue B OCHOBE IMOHMMAaHUS TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUH, (DAKTOJIOTUYECKUE CBEICHUS O CBOMCTBaX, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPAKTUYECKON J1eITeTbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TOHATHH,
yCTaHABJIMBATh MUX B3aUMOCBSI3b, UCIIOJIB30BATH COOTBETCTBYIOIINE MOHATUS TMPHU
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHU OPraHUYECKUX COeIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB U YPaBHEHUN XHUMHYECKUX pEeaKIlui,
M3rOTABIMBATh MOJIETTH MOJIEKYJ OPraHWYECKHX BEIIECTB ISl MIUTFOCTPALIMH HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh W3YUYEHHBIX
OpraHUYECKUX BEHIECTB MO HMX COCTaBY MU CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/TpymIe COeNMHEHHU (yrIeBOMOPObI, KHCIOPOJ U a30TCOJEpIKaIlne
COEIMHEHUSA, BBICOKOMOJICKYJIIPHBIE COEIWHEHHMs), J1aBaTh UM Ha3BaHHS II0
cuctematnaeckoir Homernkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
HA3BaHUS OTJIEJbHBIX OPraHUYECKUX BEUIECTB (ATHIICH, MPOIWIEH, AaleTUJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHOoN, (HOopMallbIerua, aneTaibJerul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
dbpykTO3a, KpaxmMall, HeJUI0I03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XHUMHUYECKON CBSA3U B
OpraHUYECKUX COCTUHEHUSX (OJJMHAPHBIC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MacChl BEIECTB,;

chOpMUPOBAaHHOCTh ~ YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nuYecKkue M XMMHYECKHE CBOWMCTBA TUIHMYHBIX NPEACTaBUTENEH pazIUUHBIX
KJIACCOB OpPraHMYECKUX BEHIeCTB (METaH, 3TaH, JITWICH, MPOMUJICH, AalleTHJICH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30J, METaHO], STAaHOJ, STUJICHIJIUKOJb,
JIMIEpHUH, (PEHOJI, aleTalbleTu]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
Kpaxmall, [eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUUYECKYIO
CBSI3b MEXKJY HUMU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TNEpPepabOTKU W
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIU MPOAYKTa
peakluu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMI BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHMS, UCTIONb3YEMBIX B XUMUU NIPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SIBIICHUN (HaOJI0JIeHUE, U3MEPEHHUE, SIKCTIEPUMEHT, MOJIEIHUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS JJIA TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJIO/IaTh TIPaBUIa MOJIb30BAHUS XUMHUYECKOM
nocyfoii U 1abOpaTOpHBIM OOOpPYAOBaHHMEM, a TakKe MpaBuia OOpamleHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHM TUIAHUPOBATH U BBHIMOJMHATH XUMHUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUS OPTAaHUYECKUX BEIIECTB IPU HArPEBAHUHU, ITOJTYyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIIMU OPraHHUYEeCKUX
BEIIECTB, JICHATypamusi OCJIKOB NpHU HArpeBaHWU, IBETHBIC PEAKIMU OEIIKOB) B
COOTBETCTBHHM C TIpaBUJIAMU TEXHUKMA OE30MACHOCTH TpU OOpalieHuu C
BEIIECTBAMU U JIA0OPATOpPHBIM OOOPYIOBaHHEM, TMPEACTABISATh PE3yIbTATHI
XUMHUYECKOTO JKCIEPUMEHTa B (POpME 3aluCH YPAaBHEHUM COOTBETCTBYIOIIUX
peakiuii u (GopMyIHPOBAThH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJTU3UPOBATh XHUMHYECKYIO
nHpOpMaILIMIO, TMOJYy4aeMyl W3 Pa3HbIX HCTOYHUKOB (CpPeACTBa MAacCOBOM
uHdopmanuu, UHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
1[eJeCO00pa3HOro MOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0pPOBbSl U OKPYXKAIOIIEH MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHUCTBUS HA KUBBIE OPraHU3Mbl OMPENEIEHHBIX OPraHUYECKUX
BEUIECTB, MOHUMAas cMmbici mnokazarens [IJIK, moscHATh Ha mpumepax crocoObI
YMEHBIICHUs] M MPEeJOTBpPALEHUST HUX BPEIHOTO BO3ACHCTBUS Ha OpraHU3M
YEJIO0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
OPUMEHSTh 3HaHUSA 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U Cla0OBUIALIIMX OOYyYarOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynbTaThl OCBOGHMS Kypca «OOmas W HeopraHWYecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B T[IO3HAHUU SIBJICHUH
npupoabl, B  (GOPMHUPOBAHUM MBIIUICHUS MW KYJBTYPbl JIMYHOCTH, €€
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNIe MOHATUSA (XMMHYECKUH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIH O0O0BEM,
BAJICHTHOCTB, 3JIEKTPOOTPUILIATEIIBHOCTh, CTENIEHb OKHCJICHHS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAsI, MOHHAsI, METAJUIMYECKAs, BOJOPOIHAS ), KpUCTALINYECKAs PEIIETKA,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMUTHI,
SJICKTPOJIUTHYECKAs] JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMi, XUMHUYECKOE PAaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOopus
AJICKTPOJIUTHYECKON Auccoluanuu, nepuoaudeckui 3akon [[. M. Menpaeneesa,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IMOHUMAaHUS NPUUYUHHOCTH M
CHCTEMHOCTH XHMHUYECKUX SIBICHUM, (PAKTOJIOTHYECKHE CBEJACHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MMaCHOM HCIIOJb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUUYECCKON JIEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISABISATh XapaKTEpHbIE MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh UX B3aHMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHUS MPHU
ONMCAHUY HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUUYECKYI) CHUMBOJIUKY JIJIsI
coctaBlieHUs (GOpMyJ BEIIECTB M  YpPaBHEHUHA  XHMHUUYECKHX  PpEaKIHi,
cucremarndeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUSA OTACIbHBIX
HEOpPraHMYECKUX BEIIEeCTB (YrapHbIil ras3, YIJEKHCIbIA Ta3, aMMHUaK, ramiéHas
U3BECTh, HETalIEHAast U3BECTh, MUThEBAS COJ/IA, MTUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN OMNPEENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEJUHEHUAX PA3IUYHOrO COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBaJICHTHAsl, MIOHHAsI, METAJUTUYECKasi, BOJOPOHAS) B COSAUHEHUSAX, THII
KPUCTAJUTMYECKONW PEMIETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs, METAJUTMYECKasi), XapakTep Cpeabl B BOJHBIX PACTBOpPaX HEOPTraHUUECKUX
COCJIMHECHMM;

c(hopMUPOBAHHOCTH YMEHUH yCTaHaBIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB 10 HMX COCTaBy K OMNpeaeaEHHOMY KJacCy/TpyIme
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHUCTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOINYECKOTO 3aKoHa JI.
N. MenpeneeBa u J€eMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1-4 mnepuonoB Ilepmonnueckoil cucTEMBI
xuMudeckux sjemeHtoB J[. M. MenneneeBa, MCHOAB3ys MOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTaNN, «HEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX BJIEMEHTOB U UX COCAUHECHUU
1o repuojam u rpymnmam [leppoanyeckoi cucTeMbl XUMUUYECKUX deMeHToB /. .
Menneneena;

chOpMHPOBAHHOCTh ~YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPKJIATh CYIIECTBOBAHUE T€HETHMYECKOW CBSI3M MEXAY HEOPraHWUYECKUMU
BEILIECTBAMHU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMHUYECKHE PEAKIUU TI0
pPa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEArupylolIUX BEILIECTB, TEIJIOBOMY
3 dhexTy peakuuu, U3MEHEHHIO CTETIEHEW OKHCICHHS JJIEMEHTOB, OOpaTHUMOCTH
peaKkInuy, y4acTHIO KaTalnu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YPABHEHUS PEAKIUN Ppa3TUYHBIX
THUIIOB, TIOJIHBIE U COKPAILIEHHBIC YPABHEHUS pEeaKMii HOHHOTO OOMEHA, yUYUThIBast
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TPOBOAUTH PEAKIUH, IOJTBEPKIAIOIIHEC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, Paclo3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BEIIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBHTEIIBHBIX PEAKIIUH IMOCPEJACTBOM COCTABJICHHS DJICKTPOHHOTO OajaHca
3TUX PEAKLUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUK OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHeTo Bo3aekcTBus (nmpuniun Jle [llatense);

c(hOpPMHPOBAHHOCTh YMEHUN XapaKTEPU30BaThb XHWMHUYECKHE IIPOIIECCHI,
JeKaIIe B OCHOBE NMPOMBIIIICHHOTO TMOJYYCHHUsSI CEPHON KHCIIOTBHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XUMHYECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHH TPOBOJIUTH BBIYHMCICHHUS C HMCIOJIb30BAHHEM
TIOHSITHSI «MaccoBasi JIOJIS BEIECTBA B pacTBOpe», 0OBEMHBIX OTHOIICHUH TIa30B
IpU XMMUYECKUX PEaKLMsIX, MacChl BEUIECTBA WM 00BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEAKIIUH
BEIIECTB, TEIUIOBOr0 3(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUSI MAacChI
BEIIECTB, MPEBPAICHUSI U COXPAaHEHUS YHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
oCyJIol W JabopaTopHBIM 00OpYyJOBaHHEM, a TakKe MpaBuiaa OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBINOJIHATh XUMUYECKHM
AKCIIEPUMEHT (Pa30oKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTaln3aTopa,
OTpEJICTICHNE CpPeIbl PACTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCAIBHOTO
WHANKATOPA, BIMSHHUE PA3THYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIInH,
peaknuu MOHHOTO OOMEHa, KayeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIICHUE SKCICPUMEHTATBHBIX 3a/1ad IO
temaM «Metamiel» u «HemeTanne») B COOTBETCTBHHM C TPABHJIAMH TEXHHUKU
0e30macHOCTH TP OOpaIlleHNH C BEIIECTBAMHU M JTaOOPATOPHBIM 00OPYIOBAHHEM,
NPEJICTABISATh PE3yJbTaThl XUMHUYECKOTO JKCIEepuMeHTa B (opMe 3amucH
YPaBHEHHI COOTBETCTBYIONINX PEAKIMA U (OPMYyIHpPOBATH BBIBOJIBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATH XUMUUYECKYIO
uHOpPMAINIO, TOJNyJaeMyl0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIM, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
L[€JeCO00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LENSIX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKPYXKAIOWIEH MPUPOJHON Cpelbl, OCO3HABATH
OMMACHOCTh BO3/ICHCTBUS HA KUBBIE OPTAaHU3MbI ONPEIETEHHBIX BEILIECTB, TOHUMAs
cmpicnt mokazarens I[IJIK, moscHAT, Ha npuMepax CHocoObl yYMEHBIICHHUS H
peOTBPAILIEHNUS UX BPEAHOIO BO3/AEHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUA 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUH;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHuid JI. bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

HaumenoBanue pa3aeioB u
TEM MPOrpaMmbl

KoaunuyecTBo 4acoB

KonTpoJunubie
Bcero P
padoThI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uu¢pposwIe)
o0pa3oBartejibHbIE

pecypchbl

JleATeIbHOCTH
YUHTEJIA C y4eTOM
paboueii
NMPOrpamMMblI
BOCIIUTAHUS

Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKO XMMHUH

1.1

[IpenMeTt opraHuYeCcKON XUMUU.
Teopus cTpoeHUsI OpraHUYECKUX
coenunenuit A. M. byrneposa
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YCTaHOBJICHUE
JIOBEPUTEITHHBIX
OTHOIIEHUU MEXTY
YUUTENEM U €r0o
YUEHHUKaMH,
CIOCOOCTBYIOIIUX
HO3UTUBHOMY
BOCIPUATHIO
yUYaIuMucs
TpeOoBaHUH U
MpOoChO yuuTesns,
IPUBJICYEHUIO HX
BHUMAaHHUS K
oOcyknaemMoii Ha
ypoke uHpopmaruu,
aKTUBH3AIMH UX
M03HaBaTeIbHON
JeSITebHOCTH;
noOyxeHue
IIKOJIbHUKOB
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coOuroaTh Ha
ypoKe
OOIIETIPUHSATHIC
HOPMEI TIOBEICHUS,
npaBuiia OOIIEHUS
CO CTapIIUMHU
(yuurensimMu) u
CBEPCTHHKAMHU
(IIKOJIbHUKAMHU),
MPUHIIMIBI Y4eOHOU
JACITUTUTAHBI |
CaMOOpraHu3aINH,
UCTIOJIb30BaHUE
BOCIIUTATEIHHBIX
BO3MOKHOCTEH
COJICpKAHUS
y4eOHOT0 MmpeameTa
qyepe3
JIEMOHCTPAIHIO
JETSM [TPUMEPOB
OTBETCTBEHHOTO,
IPaXKIaHCKOTO
TIOBEICHHUS,
MIPOSIBIICHUS
4eN0BEKOII00US U
no0pocepAeyHOCTH,
gyepes noadop
COOTBETCTBYIOLINX
TEKCTOB JJIsl YTCHHUSI,
3a/1a4 JUIsl peIIeHuUs,




POOIEMHBIX
CUTyauuu Jst
00OCYKICHHSI B
KJ1acce;
MIPUMCHCHHE Ha
ypoke
WHTEPAKTHBHBIX
¢dbopM paboThI
VUaIIXCs:
WHTEJUICKTYaTbHBIX
urp,
CTHMYJTHPYFOIIIAX
M03HABATEIbHYIO
MOTHBAIIUIO
IIKOJIbHUKOB;
TrPYyHIoBOi pabOThI
WU paboThI B
napax, KoTopbie
yuaT MIKOJIbHUKOB
KOMaHHOU paboTe
U B3aHMOJICHCTBUIO
C IPYrUMH JI€TbMU;
OpraHu3arus
medcrBa
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX
yUalmxcs Haj ux
HEYCIEeBAIOIUMU
OJIHOKJIACCHUKAMH,
JTAIOIIETO




HIKOJIBHUKAM
COILIMAJIEHO
3HAYUMBIN OTIBIT
COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH;
WHUIUUPOBAHUE U
MOJIePKKA
HCCIIeIOBATEIIHCKOM
JIeSITEIIbHOCTH
[IKOJIBHUKOB B
paMKax peain3aiuu
AMU
WHIUBHUIYATbHBIX U
TPYIIIOBBIX
HCCIIEA0BATEIbLCKIX
MIPOEKTOB, YTO JACT
[IKOJBHUKAM
BO3MOKHOCTD
MPUOOPECTH HABBIK
CaMOCTOSATEILHOIO
perieHus
TEOPETUYECKOMN
poOJIeMBI, HABBIK
TeHepUPOBAHUS U
odopmiIeHHS
COOCTBEHHBIX HIEH,
HaBBIK
YBOXXHUTEIHHOTO
OTHOIIICHUS K
qyKUM HJIESM,




0(OPMIICHHBIM B
paboTax npyrux
HCCIIeI0BaTeIICH,
HaBbIK ITyOJINYHOTO
BBICTYIUICHUS TIEPE]T
ayIUTOpUEH,
apryMEHTHPOBAHHUS
W OTCTauBaHUS
CBOEH TOUKH
3pEHHS. CO3/IaHHe
ONaronpusATHBIX
YCIHOBHM JJIst
pa3BUTHS
IIEHHOCTHBIX
OTHOILLIEHUM: K
NPUPOJIE KaK
WCTOYHHKY JKU3HU
Ha 3emiie, OCHOBE
caMoro ee
CYIIIECTBOBAHHS,
HYXX/JIaKollencs B
3alUTe U
MIOCTOSITHHOM
BHUMAaHHUU CO
CTOPOHBI YeJIOBEKa,
K 3HaHHIM KaK
MHTEJJIEKTYaTbHOMY
peeypey,
o0ecreynBaromemMy
Oymayliee yenoBeka,




KaK pe3yybTaTy
KPOIOTIUBOIO, HO
YBIICKATEIILHOTO
y4e0HOTO Tpy/a

Hroro no pazneny

Paznen 2. YrieBoaopoabl

2.1
AJIKaHBI

[IpenenbHbIe YTI€BOIOPOIBI —

https://academy-
content.apkpro.ru

YCTaHOBJICHUE
JIOBEPUTEITHHBIX
OTHOIIEHUU MEXTY
VYUTEJIEM H €T0
YYCHUKAMH,
CIOCOOCTBYIOIIUX
MO3UTHUBHOMY
BOCTIPHUSITHIO
YUYaIIAMUCS
TpeOOBaHUH U
MPOCHO yuuTeIIs,
MIPUBJICYCHUIO MX
BHUMAaHHUS K
oOcyxnaemMoii Ha
ypoke uHpopMaIuH,
AKTHBH3AIMH UX
MO3HABATEIHHOU
JIESITEIbHOCTH;
noOyXIeHe
IIKOJIbHUKOB
coOiroaaTh Ha

ypoKe
OOIIeNpUHSATHIE
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HOPMBI TIOBEJICHHUS,
npaBuiia OOIIEeHUS
CO CTapIIUMHU
(yuurensimu) u
CBEpCTHUKAMHU
(ILIKOJIbHUKAMHU),
MPUHLIMIIBI Y4eOHOM
JICIATUTHHEI U
CaMOOpraHu3aInH;
WCTIOJIb30BaHUE
BOCTIUTATEILHBIX
BO3MOKHOCTEN
COJICpKAHHS
y4eOHOTO0 mpeaMera
qyepe3
JIEMOHCTPAIHIO
JETSM [TPUMEPOB
OTBETCTBEHHOTO,
IPaXKTaHCKOTO
TIOBEICHHUS,
MIPOSIBJICHUS
YEJIOBEKOTFOOUS U
J00pOCepACYHOCTH,
yepe3 1o100p
COOTBETCTBYIOLINX
TEKCTOB JUIsl YTE€HUS,
3ajJia4 AJ1s pelieHus,
MPOOIEeMHBIX
CUTyalUu s
oOCyKIeHHs B




KJacce;
MPUMCHCHHE Ha
ypoke
UHTEPAKTUBHBIX
¢bopm paboTsl
VUaIIXCs:
WHTEJUICKTYaTbHBIX
urp,

CTHMYJTHP YFOIIAX
MO3HABATEIHHYIO
MOTHBAITHIO
IITKOJIBHUKOB;
rpyHnoBoi pabOThI
WU paboTHI B
napax, KOTopbIe
y4aT MIKOJIbHUKOB
KOMaHHOU paboTe
Y B3aUMO/ICHCTBUIO
C IPYTUMHU JICTHMH,
OpraHu3anus
medcTBa
MOTHBHUPOBaHHBIX U
APYIUPOBAHHBIX
yUaIIuXcst Hajl UX
HEYCIEeBaIOIUMU
OJIHOKJIACCHUKAMH,
JTAIOIIETO
IIKOJIbHUKAM
COIMAIILHO
3HAYMMBIH OTIBIT




COTPYIHHUYECTBA U
B3aMMHOM ITOMOIIIH;
WHUIUUPOBAHUE U
MOJICPKKA
HCCIIEN0BATEIBCKON
NI TeTbHOCTH
IITKOJTBHUKOB B
paMKax peai3aiuu
MU
WHIUBUIYTBHBIX U
IPYIIITOBBIX
HCCIIEI0OBATEIIbCKUX
MIPOEKTOB, YTO JIAeT
IIKOJIbHUKAM
BO3MOYHOCTh
MPUOOPECTH HABBIK
CaMOCTOSITENIbHOTO
pelieHus
TEOPETUYECKOMN
po0JIeMbl, HaBBIK
TeHepUPOBAHUS U
ohopMIIeHUS
COOCTBEHHBIX HJIEH,
HaBBIK
YBOXHUTEIHHOTO
OTHOIICHUS K
qYKUM HJIESM,
0(OPMIICHHBIM B
paboTax Ipyrux
HCciiegoBaTeNei,




HaBBIK ITyOJINYHOTO
BBICTYILJICHUS TIEpe]]
ayIUTOpUEH,
apryMEHTHPOBaHUS
Y OTCTaMBaHUS
CBOEH TOYKH
3pEHHS. CO3JIaHHE
OJaronpUATHBIX
YCHOBHM I
pa3BUTHS
[IEHHOCTHBIX
OTHOIIEHUI: K
MPHUPOJIE KaK
MCTOYHUKY KU3HU
Ha 3eMiie, OCHOBE
camoro ee
CYIIECTBOBaHMUS,
HYXJaIOIIeCcs B
3aIuTe U
MOCTOSIHHOM
BHUMAaHHUU CO
CTOPOHBI YeJIOBEKa,
K 3HaHHSIM KaK
MHTEJJIEKTYaTbHOMY
pecypcey,
o0ecreynBaromemMy
Oymyliee yenoBeka,
KaK pe3ylbTaTy
KPOTIOTIUBOIO, HO
YBJIEKATEIIHOTO




y4e0HOTO Tpya

2.2

HenpenenbHbie yriieBoI0pOIbI:
aJIKEHBI, aJIKaJUEHb], aJKUHBI

https://academy-
content.apkpro.ru

YCTaHOBJICHHE
JIOBEPUTEITHHBIX
OTHOIIIEHUI MEXKITY
VYUTEJIEM H €T0
YYEeHUKAMU,
CHOCOOCTBYIOLINX
MTO3UTUBHOMY
BOCITPHUSITHIO
VYaIIMUCS
TpeboBaHUH U
poch0 yuuTesns,
MIPUBJICYEHUIO UX
BHHUMAaHHUS K
o0cyxmaeMoii Ha
ypoke uHpopmMaIuu,
aKTUBU3ALNH UX
M03HABATEJILHOMN
JIESITeIIbHOCTH;
noOyxIeHe
IIKOJIbHUKOB
coOIroIaTh Ha
ypoke
oOIIeNpUHSATHIE
HOPMBI TIOBEICHUS,
mpaBmIa OOIECHUS
CO CTapIIuMu
(yuurensimMu) u
CBEPCTHUKAMH
(IIKOJIBHUKAMH),



https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/

IIPUHLMIIBI Y4€OHOU
JICITUTUTAHBI |
caMOOpraHu3aIlny;
HCII0JIb30BaHUE
BOCITUTATEIILHBIX
BO3MOYKHOCTEH
COJICpIKaAHUS
y4eOHOT0 Mmpeamera
qepes
JIEMOHCTPAITHIO
JICTSIM TIPUMEPOB
OTBETCTBEHHOTO,
IpaXAaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
4eJI0BEKOII00Us 1
00pocepAeYHOCTH,
yepe3 moaoop
COOTBETCTBYIOIIUX
TEKCTOB ISl YTCHMUSI,
3a/1a4 JUIsl peIeHus,
POOJIEMHBIX
CUTYaLMH 15
oOcyXKIeHHs B
KJ1acce;
MpUMEHEHHE Ha
ypoke
MHTEPAKTHBHBIX
¢dbopM paboThI
YUaIIIXCs:




MHTEJUICKTYaJbHbBIX
urp,
CTUMYJUPYIOIINX
MMO3HABATEJIbHYIO
MOTHUBAIIHIO
IIKOJIbHUKOB;
rpyNnoBoi paboThI
WM paboTHI B
napax, KOTopbie
y4aT MKOJbHUKOB
KOMaHJHOU paboTe
U B3aHUMOJIEUCTBUIO
C IpYrUMH JI€TbMU;
OpraHu3anus
medcTBa
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX
yUalnxcs Haj Ux
HEYCIEeBAIOIIUMU
OJIHOKJIACCHUKAMH,
JTAIOIIETO
IIKOJIbHUKAM
COLIMAIILHO
3HAYUMBINA OTIBIT
COTPYIHUYECTBA U
B3aMMHOM TIOMOIIIH;
WHULIMMPOBAHUE U
MOJIEPKKA
HCCIIEI0BATENBCKOMN
JIeATEIbHOCTH




IIKOJIBHUKOB B
paMKax peajiu3anuu
MU
WHIUBUIYTBHBIX U
TPYIIIIOBBIX
HCCIIEI0BATEIIbCKUX
MPOEKTOB, YTO JIACT
IITKOJIbHUKAM
BO3MOYHOCTh
MPUOOPECTH HABBIK
CaMOCTOSITEIIBHOTO
pelIeHus
TEOPETUYECKOMN
poOJIEMBI, HABBIK
reHepUPOBAHUS U
ohopMIIeHHS
COOCTBEHHBIX HICH,
HaBBIK
YBaXXHUTEIBHOTO
OTHOIIICHHUS K
YYKUM HIESM,
0(hOpPMIICHHBIM B
paboTax qpyrux
HCcliegoBaTeNe,
HaBBIK MTyOJIMYHOTO
BBICTYIUICHUS TIEpe]l
ayIUTOpUEH,
apryMEeHTHUPOBAHHUS
U OTCTauBaHUS
CBOEU TOUKH




3peHUsl. CO3/IaHue
OIaronpUsATHBIX
YCHOBHM I
pa3BHUTHUSA
LIEHHOCTHBIX
OTHOILICHUH: K
MIPHUPOJIE KaK
HUCTOYHUKY KU3HH
Ha 3emie, OCHOBE
camoro ee
CYIIICCTBOBAHMS,
HYXJAIOIIEICs B
3aINTe U
MTOCTOSTHHOM
BHUMAaHHUH CO
CTOPOHBI YEJIOBEKA;
K 3HAHUSM KaK
HWHTEJUICKTYaJIbHOMY
pecypcy,
obecrieunBaroIeMy
Oymyliee yenoBeka,
KaK pe3ylbTaTy
KpPOITOTJIMBOTO, HO
YBJIEKATEIbHOTO
yuebHOro Tpyaa

2.3

ApomaTH4ecKue yrieBo0poabl

https://academy-
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YCTAHOBJICHUC
JAOBCPHUTCIIBHBIX
OTHOIIICHUI MCKOY
YUUTCIIEM U €TI0
YUCHUKaMH,
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CTIOCOOCTBYIOIINUX
MTO3UTUBHOMY
BOCITPHUSITHIO
YVYaIIMUCS
TpeOOBaHU U
poch0 yuuTens,
MIPUBJICYCHUIO X
BHUMAaHHS K
o0cyx1aeMoii Ha
ypoke uHpopMaIum,
AKTUBU3AINH UX
MO3HABATEJILHOMN
NeSITeTTbHOCTH;
OOy ICHHE
IIKOJILHUKOB
coOmronaTh Ha
ypoKe
0OIIeTIPUHSATHIE
HOPMBI TIOBEJICHHUS,
npaBujia OOIEHUS
CO CTapIIUMHU
(yuurensimMu) u
CBEPCTHHKAMHU
(IIKOJTPHUKAMHU),
NPUHIUIBI YIeOHOH
JTUCIUTUINHBI 1
caMOOpraHu3allny;
UCIOJIb30BaHUE
BOCITUTATENbHBIX
BO3MOKHOCTEU




COJIepKaHUS
y4eOHOTO TpeaMeTa
qepes
JIEMOHCTPAITHIO
JIETSIM TIPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
MTOBE/ICHUS,
MIPOSIBIICHUS
YEJIOBEKOJTFOOHS 1
JI0OpOCEPACUYHOCTH,
gyepe3 moa0op
COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTCHHUS,
3a/a4 JUIsl perieHus,
MPOOJIEMHBIX
CUTyallud JJst
00CYX/ICHHS B
KJ1acce;
MpUMEHEHHE Ha
ypoke
MHTEPAKTUBHBIX
dhopm paboThI
yUaIXxcs:
WHTEJJIEKTYaTbHBIX
urp,
CTUMYJIUPYIOIIUX
MO3HABATEIHHYIO
MOTHBAITHIO
ITKOJIbHUKOB;




rpynmnoBoi paboThI
WM paboThl B
napax, KOTopbie
y4aTr MKOJbHUKOB
KOMaHJHOU paboTe
¥ B3aNMOJICHCTBHIO
C IPYTUMH JIE€TbMH;
OpraHu3aIus
medcTna
MOTHUBHPOBAHHBIX U
APYIUPOBAHHBIX
YYaIuXcs HaJl uX
HEYCIEBAIOIINMHU
OJIHOKJIACCHUKaMHU,
JTAFOILErO
HIKOJIbHUKAM
COLIMAIBHO
3HAYUMBINA OTIBIT
COTPYIHUYECTBA U
B3aMMHOM IOMOIIY;
WHULIMUPOBAHUE U
MOJIEPAKKA
HCCIIE0BATEIbCKON
JIeATEIbHOCTH
IIKOJIbHUKOB B
paMKax pean3anuu
MU
WHJMBUIYyaJIbHBIX U
TPYIIOBBIX
HCCIIEI0BATEIIbCKUX




MIPOEKTOB, YTO JAET
IIKOJIbHUKAM
BO3MOKHOCTh
MPUOOPECTH HABBIK
CaMOCTOSITEIIBHOTO
perieHus
TEOPETUYECKOMN
MpoOJIEMBI, HABBIK
T€HEPUPOBAHUS U
ohopMIIeHHS
COOCTBEHHBIX HJCH,
HaBBIK
YBa)XXUTEIHLHOTO
OTHOILIEHHUS K
qyKUM HJIESM,
0(hOpPMIICHHBIM B
paboTax Apyrux
HCclIeoBaTelIe,
HaBBIK TyOJINYHOTO
BBICTYIUICHUS TIEpe]l
ayIUuTOpueH,
apryMEeHTHUPOBAHHUS
U OTCTauBaHUS
CBOEU TOUKH
3pEHHUs. CO3/IaHne
ONMaronpusATHBIX
YCIOBUM IS
pa3BUTHUSA
LIEHHOCTHBIX
OTHOIIEHUM: K




MIPHUPOJIC KaK
HUCTOYHUKY JKU3HH
Ha 3eMie, OCHOBE
camoro ee
CYIIIECTBOBAHMS,
HYXJAIOIIEHCS B
3aIUTE U
MTOCTOSTHHOM
BHUMAaHHUU CO
CTOPOHBI YeJIOBEKa,
K 3HAHHSM KaK
HHTEJUICKTYATbHOMY
pecypcey,
obecrieunBaroIeMy
Oynmyliiee 4enoBeKa,
KaK pe3ylbTaTy
KpPOTIOTIUBOTO, HO
YBJIEKATEIbHOTO
y4eOHOT0 Tpyia

2.4

[IpupoiHBIE HICTOUHUKHU
YTJIEBOJOPOIOB M UX
nepepaboTka

https://academy-
content.apkpro.ru

YCTaHOBJICHHE
JIOBEPUTEIBHBIX
OTHOIICHUH MEX1y
YUYHTEJIEM H ero
YYCHUKAMH,
CIOCOOCTBYIOIINX
MO3UTUBHOMY
BOCHPUATHIO
yYaIUMUCS
TpeOoBaHU U
npock0 yuuress,
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MIPUBJICYCHUIO X
BHUMAaHHS K
oOcyKaaemMoii Ha
ypoke uHpopMmanuu,
AKTHBHU3AIMH UX
MMO3HABATEJIbHOMN
JIESITEIIbHOCTH;
noOyXJIeHUE
IITKOJTBHUKOB
coOIroIaTh Ha
ypoxe
OOIIeTIPUHSATHIE
HOPMBI TIOBEJICHHUS,
npaBujia OOIIEeHUS
CO CTapIIUMHU
(yuuTensimMu) u
CBEPCTHHKAMHU
(IIKOJIBHUKAMH),
MIPUHIIATIBI YIEOHOM
JICIIATUTHHBI 1
CaMOOpraHu3aIuH;
UCTIOJIb30BaHUE
BOCIIUTATEIILHBIX
BO3MOKHOCTEU
COJIepKaHUs
yueOHOTO npeMeTa
qyepes
JIEMOHCTPAITHIO
JIETSIM TIPUMEPOB
OTBETCTBEHHOTO,




IPaXXTaHCKOTO
MTOBE/ICHUS,
MIPOSIBIICHUS
YEJIOBEKOJTIOOUS U
J0OpOCepACYHOCTH,
yepe3 moa0op
COOTBETCTBYIOIIUX
TEKCTOB JJIsI YTCHHSI,
3a11a4 JUTsl peIICHHSI,
MPOOIEMHBIX
CUTYyalui s
00CYyX/ICHHS B
KJacce;
NpUMEHEHHE Ha
ypoKe
WHTCPAKTUBHBIX
dhopm paboThI
YUaIIUXCS:
MHTEIUICKTYaIbHBIX
urp,
CTHUMYJIHPYIOIIIUX
M03HABATEIIHHYIO
MOTHBAIUIO
IIKOJIbHUKOB;
TPYIIOBO pabOThI
WK paboThI B
napax, KOTopbie
y4aT MIKOJIbHUKOB
KOMaHJHOU paboTe
Y B3aMMOJICHCTBHIO




C IPYTUMH JIE€TbMH;
OpraHu3aIus
mederBa
MOTHUBHPOBAHHBIX U
SPYAUPOBAHHBIX
YYaIIUXCs HaJl UX
HEYCTEBAIOIUMHU
OJTHOKJIACCHUKAMHU,
JTAIOIIETO
IIKOJBHUKAM
COIIMAJIEHO
3HAYUMBIN OTIBIT
COTPYIHHUYECTBA U
B3aMHOM ITOMOIITH;
WHUIIMUPOBAHUE U
MOJIEPKKA
HCCIIEN0BATEILCKON
NIeITEIbHOCTH
IIKOJBHUKOB B
paMKax peaji3aiuu
AMU
WHIUBUAYAIbHBIX U
TPYIIOBBIX
HCCICA0BATEIbCKUX
MIPOEKTOB, YTO JAET
MIKOJBbHUKAM
BO3MO>XHOCTb
puoOpecTH HaBBIK
CaMOCTOSTEILHOIO
perieHus




TEOPETUYECKON
poOJIEMBbI, HABBIK
TEHEPUPOBAHUS U
odopMIICHHS
COOCTBEHHBIX HIEH,
HaBBIK
YBaXXUTEIHLHOTO
OTHOIIIEHUS K
qYKUM HJICSIM,
0(hOpPMIICHHBIM B
paboTax qpyrux
HCCIIeIoBaTeNEeH,
HaBBIK MMyOJIMYHOTO
BBICTYIUICHUS TIEpeNl
ayAUTOpHEH,
apryMeHTHPOBaHUS
U OTCTauBaHUS
CBOECH TOUKH
3peHusl. CO3/1aHue
ONaronpusATHBIX
YCIIOBUH AJ1s1
pa3BUTHUA
[IEHHOCTHBIX
OTHOIIIEHUM: K
MPUPOJIE KaK
HMCTOYHUKY KU3HU
Ha 3emiie, OCHOBE
camoro ee
CYIIECTBOBAaHMUS,
HYXJAIOLENCs B




3alIuTe U
IIOCTOSIHHOM
BHUMAaHHUU CO
CTOPOHBI YEJIOBEKA;
K 3HAaHUAM KakK
UHTEJUIEKTYaJIbHOMY
pecypey,
o0ecrneunBaroneMy
Oynmylee 4enoBeKa,
KaK pe3yabTaTy
KPOTIOTITUBOTO, HO
YBIIEKATEIIEHOTO
y4eOHOTO Tpyia

Hroro mo pazgeny 13

Pasznen 3. Kucaopoacoaepxaume oprannyeckue coes

HHECHUSA

3.1 Cnuptel. ®enon 3
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YCTaHOBJICHHE
JIOBEPUTEITIHHBIX
OTHOIIIECHUN MEXTY
YUUTEJIEM U €ro
YUYEHUKaAMU,
CHOCOOCTBYIOIINX
MO3UTUBHOMY
BOCITPUSTHIO
YUaIIIMHUCS
TpeOoBaHUU U
pockO yuuress,
MIPUBJICYECHUIO X
BHUMaHUS K
oOcykaaemMoii Ha
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ypoke uH(popMaIumu,
AKTUBU3AINH UX
[M03HABATEJIbHOMN
JIESTSIIbHOCTH;
oOyKIeHUE
IITKOJTBHUKOB
coOiroaaTh Ha
ypoxe
OOLIeNPUHSATHIE
HOPMBI ITIOBEJICHUS,
npaBujia OOIIEeHUs
CO CTapIIuMu
(yuurensimMu) u
CBEPCTHUKAMHU
(IIKOJIBHUKAMH),
MIPUHIIUATIBI yIeOHOM
JTUCIUIUINHBI U
caMOOpraHu3alny;
UCI0JIb30BaHUE
BOCITUTATENbHBIX
BO3MOKHOCTEN
COJIepKaHus
yueOHOro npeaMera
qepes
JIEMOHCTPAITHIO
JIETSIM TIPUMEPOB
OTBETCTBEHHOTO,
IPaXXAaHCKOTO
MOBE/ICHUS,
MPOSIBIICHUS




YeIIOBEKOIOOUS U
J0OpOCEepACYHOCTH,
yepe3 moa0op
COOTBETCTBYIOIIUX
TEKCTOB JJIsI YTCHHUSI,
3a7a4 s pelieHus,
MPOOJIEMHBIX
CUTyaluu ISt
00CYX/ICHHS B
KJacce;
MIPUMCHECHHE Ha
ypoxe
WHTCPAKTUBHBIX
dhopm paboThI
YUaIIUXCS:
WHTEIUICKTYaIbHBIX
urp,
CTHUMYJIHPYIOIIUX
M03HABATEIIHHYIO
MOTHBAIUIO
IIKOJIbHUKOB;
IPYIIIOBON pabOTHI
WU paboThI B
napax, KOTopbie
y4aT MIKOJIbHUKOB
KOMaHJHOU paboTe
Y B3aMMOJICHCTBHUIO
C IPYTUMH JI€THMU;
OpraHu3aIus
medcrBa




MOTHUBHPOBAHHBIX U
SPYAUPOBAHHBIX
yYaIIUXCs HaJl UX
HEYCIEeBAIOIUMHU
OJ/IHOKJIACCHUKAMHU,
JTAIOIIETo
IIKOJIbHUKAM
COIMATBHO
3HAYUMBIH OTIBIT
COTPYIHUYECTBA H
B3aMMHOM TTOMOIIIH;
WHUIIMUPOBAHUE U
MoJJIepKKa
HUCCIIEN0BATEILCKON
JIeSITEIbBHOCTH
IIKOJIbHUKOB B
paMKax peaiusaiuu
UMU
WUHIUBUAYAIbHBIX U
IPYIIIOBBIX
UCCIIEIOBATENbCKUX
MPOEKTOB, YTO JIAeT
IIKOJIbHUKAM
BO3MOKHOCTh
npuoOpecTy HaBBIK
CaMOCTOSITEIBHOTO
pereHus
TEOPETUYECKON
po06eMbl, HaBBIK
T€HEPUPOBAHUS U




odopmIIeHUS
COOCTBEHHBIX UJIEH,
HaBBIK
YBaXXUTEIHLHOTO
OTHOIICHUS K
qY)KUM HJICSM,
0(hOpPMIICHHBIM B
paboTax qpyrux
HCCIIeIoBaTelICH,
HaBBIK ITyOJINYHOTO
BBICTYIUICHUS TIEPE]T
ayIuTOpUEH,
apryMEHTHUPOBaHUS
1 OTCTaMBaHUS
CBOEH TOYKH
3pEHHUs. CO3/IaHne
OJIarONPHUATHBIX
YCIOBUM 114
pa3BUTHUSA
LICHHOCTHBIX
OTHOILICHUM: K
MIPUPO/JIE KaK
HCTOYHUKY KU3HH
Ha 3emiie, OCHOBE
caMoro ee
CYILIECTBOBAaHMUS,
HYXJAIOLIENCs B
3aIuTe u
MOCTOSTHHOM
BHUMAaHHH CO




CTOPOHBI YEJIOBEKA;
K 3HAaHUAM KakK
HHTEIIEKTYATbHOMY
pecypey,
o0ecreynBaromemMy
Oynmylee 4enoBeKa,
Kak pe3ylbTary
KPOTIOTIIUBOTO, HO
YBIIEKATEIIEHOTO
y4eOHOTO Tpyia

3.2

Anbaerunpl. KapOoHOBBIC
KUCJIOTHI. Cl0XHBIE 3pHUpbI
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YCTaHOBJICHUE
JIOBEPUTEITHHBIX
OTHOIIEHUU MEXKITY
YUUTEIIEM H €r0
YUCHUKAMH,
CIOCOOCTBYIOIIUX
MO3UTHBHOMY
BOCIIPUSTHIO
YUYaIIUMUCS
TpeOOBaHUH U
poCchO yuuTerns,
MIPUBJICYCHUIO MX
BHUMAaHHS K
oOcykaaemMoii Ha
ypoke uHpopMmaru,
aKTHBU3AIMH X
MI03HaBaTEIbHOM
JeSITeIbHOCTH;
noOyxeHue
IIKOJIEHUKOB
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coOuroaTh Ha
ypoKe
OOIIETIPUHSATHIC
HOPMEI TIOBEICHUS,
npaBuiia OOIIEHUS
CO CTapIIUMHU
(yuurensimMu) u
CBEPCTHHKAMHU
(IIKOJIbHUKAMHU),
MPUHIIMIBI Y4eOHOU
JACITUTUTAHBI |
CaMOOpraHu3aIlnH,
UCTIOJIb30BaHUE
BOCIIUTATEIHHBIX
BO3MOKHOCTEH
COJICpKAHUS
y4eOHOT0 MmpeameTa
qyepe3
JIEMOHCTPAIHIO
JETSM [TPUMEPOB
OTBETCTBEHHOTO,
IPaXKIaHCKOTO
TIOBEICHHUS,
MIPOSIBIICHUS
4eN0BEKOII00US U
no0pocepAeyHOCTH,
gyepes noadop
COOTBETCTBYIOLINX
TEKCTOB JJIsl YTCHHUSI,
3a/1a4 JUIsl peIeHHUs,




POOIEMHBIX
CUTyauuu Jst
00OCYKICHHSI B
KJ1acce;
MIPUMCHCHHE Ha
ypoke
WHTEPAKTHBHBIX
¢dbopM paboThI
VUaIIXCs:
WHTEJUICKTYaTbHBIX
urp,
CTHMYJTHPYFOIIIAX
M03HABATEIbHYIO
MOTHBAIHIO
IIKOJIbHUKOB;
TrPYyHIoBOi pabOThI
WU paboThI B
napax, KoTopbie
yuaT MIKOJIbHUKOB
KOMaHHOU paboTe
U B3aHMOJICHCTBUIO
C IPYrUMH JI€TbMU;
OpraHu3arus
medcrBa
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX
yUalmxcs Haj ux
HEYCIEeBAIOIUMU
OJIHOKJIACCHUKAMH,
JTAIOIIETO




HIKOJIBHUKAM
COILIMAJIEHO
3HAYUMBIN OTIBIT
COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH;
WHUIUUPOBAHUE U
MOJIePKKA
HCCIIeI0BATEIIHCKOM
JIeSITEIIbHOCTH
[IKOJIBHUKOB B
paMKax peain3aiuu
AMU
WHIUBHUIYATbHBIX U
TPYIIIOBBIX
HCCIIEA0BATEIbLCKIX
MIPOEKTOB, YTO JACT
[IKOJBHUKAM
BO3MOKHOCTD
MPUOOPECTH HABBIK
CaMOCTOSTEILHOIO
perieHus
TEOPETUYECKOMN
poOJIeMBI, HABBIK
TeHepUPOBAHUS U
odopmiIeHHS
COOCTBEHHBIX HIEH,
HaBBIK
YBOXXHUTEIHHOTO
OTHOIIICHUS K
qyKUM HJIESM,




0(OPMIICHHBIM B
paboTax npyrux
HCCIIeI0BaTeIICH,
HaBbIK ITyOJINYHOTO
BBICTYIUICHUS TIEPE]T
ayIUTOpUEH,
apryMEHTHPOBAHHUS
W OTCTauBaHUS
CBOEH TOUKH
3pEHHS. CO3/IaHHe
ONaronpusATHBIX
YCIHOBHM JJIst
pa3BUTHS
IIEHHOCTHBIX
OTHOILLIEHHUH: K
NPUPOJIE KaK
WCTOYHHKY JKU3HU
Ha 3emiie, OCHOBE
caMoro ee
CYIIIECTBOBAHHS,
HYXX/JIaKollencs B
3alUTe U
MIOCTOSITHHOM
BHUMAaHHUU CO
CTOPOHBI YeJIOBEKa,
K 3HaHHIM KaK
MHTEJJIEKTYaTbHOMY
peeypey,
o0ecreynBaromemMy
Oymayliee yenoBeka,




KaK pe3yybTaTy
KPOIOTIUBOIO, HO
YBIICKATEIILHOTO
y4e0HOTO Tpy/a

3.3

VYriaeBoasl

https://academy-
content.apkpro.ru

YCTaHOBJICHUE
JIOBEPUTEITHHBIX
OTHOILIEHUN MEXIY
VYUTEJIEM H €T0
YYEeHUKAMU,
CHOCOOCTBYIOUINX
MTO3UTUBHOMY
BOCITPHUSTHIO
YUYaAIIAMUCS
TpeOboBaHUH U
MPOCHO yduTes,
MIPUBJICYCHUIO MX
BHUMAaHHUS K
o0cyxmaeMoii Ha
ypoke uHpopMaIHH,
AKTHBH3AIH UX
M03HABaTEIbHON
JeSITeIIbHOCTH;
noOyxIeH1Ee
IIKOJIbHUKOB
coOiroaaTh Ha
ypoke
oOIIenpHUHsAThIE
HOPMBI TIOBEJICHUS,
MpaBUIIa OOIIEHUS
CO CTapIIuMu
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(yuurensmu) u
CBEPCTHUKAMH
(LLIKOJIbHUKAMHU),
IPUHLMIIBI Y4€OHOU
JICITUTUTAHEI |
CaMOOpraHu3aIlny;
WCII0JIb30BaHUE
BOCITUTATEIILHBIX
BO3MOKHOCTEH
COJICpPIKAHUS
y4eOHOTO mpeaMeTa
qyepes
JIEMOHCTPAIIIO
JIETSIM IPUMEPOB
OTBETCTBEHHOTO,
IpaXAaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
YeJI0BEKOII00Us U
00pocepAeYHOCTH,
gyepe3 moaoop
COOTBETCTBYIOIIUX
TEKCTOB JJIs1 YTCHHUSI,
3a/1a4 ISl peIIeHuUs,
MPOOIEMHBIX
CUTyalUu s
oOcyXKIeHHs B
KJ1acce;
MpPUMEHEHHE Ha

ypoKe




WHTEPAKTHBHBIX
¢bopm paboTsl
VUaIUXCs:
WHTEJUICKTYaTbHBIX
urp,
CTHMYJTHPYFOIIIAX
MO3HABATEIHHYIO
MOTHBAITHIO
IITKOJTbHUKOB;
IPYNIoOBON pabOThI
WU paboTHI B
mapax, KOTopble
y4aT MIKOJIbHUKOB
KOMaHHOU paboTe
U B3aUMOJICUCTBUIO
C IpYrUMH JI€TbMU;
OpraHusaus
medcTBa
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX
yUanmxcs Haj Ux
HEYCIEBAIOIUMU
OJIHOKJIACCHUKAMH,
JTAIOILETO
IIKOJIbHUKAM
COILIMAIILHO
3HAYUMBIH OTIBIT
COTPYIHHYECTBA U
B3aMMHOMN TTOMOIIIH;
WHUIUUPOBAHUE U




MOIJIEPKKA
HCCIIEN0BATEIBCKON
JIESITCIIBHOCTH
IITKOJIBHUKOB B
pamMKax pean3aium
MU
WHIUBUIYTBHBIX U
TPYIIIIOBBIX
HCCIIeIOBATEIIbCKIX
MPOEKTOB, YTO JIACT
IITKOJTBHUKAM
BO3MOHOCTh
MPUOOPECTH HABBIK
CaMOCTOSITENIbHOTO
pelieHus
TEOPETUYECKOMN
po0JIeMbl, HaBbIK
reHepUPOBAHUS U
ohopMIIeHUS
COOCTBEHHBIX HICH,
HaBBIK
YBOXHUTEIHHOTO
OTHOIIECHUS K
qYKUM HJIESM,
0(OpPMIICHHBIM B
paboTax Ipyrux
HCcliegoBaTeNe,
HAaBBIK MTyOJIMYHOTO
BBICTYIUICHUS TIepe]l
ayIUTOpUEN,




apryMeHTHUPOBaHUs
Y OTCTauBaHUsA
CBOEH TOYKH
3peHHUsl. CO3/IaHne
OIaronpUsATHBIX
YCHOBHM I
pa3BUTHUSA
IIEHHOCTHBIX
OTHOIIIEHUI: K
MPUPO/IE KaK
HUCTOYHUKY KU3HH
Ha 3eMiie, OCHOBE
camoro ee
CYIIIECTBOBaHMUS,
HYXJAIOIIEICs B
3aIuTe U
MTOCTOSIHHOM
BHUMAaHHUU CO
CTOPOHBI YeJIOBEKa;
K 3HaHMSIM Kak
MHTEJJIEKTYaTbHOMY
pecypcy,
obecrneunBaromeMy
Oymyliee yenoBeka,
KaK pe3ylbTaTy
KpOIOTJIMBOTO, HO
YBJIEKATE€IBbHOTO
yueOHOro Tpyaa

Hroro no pasaeny

13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

4.1

AMuHBl. AMUHOKHCIIOTEL. benku

https://academy-
content.apkpro.ru

YCTaHOBJICHHE
JIOBEPUTEITHHBIX
OTHOIIIEHUI MEXKITY
VYUTEJIEM H €T0
YYEeHUKAMU,
CHOCOOCTBYIOLINX
MTO3UTUBHOMY
BOCITPHUSITHIO
VYaIIMUCS
TpeboBaHUH U
poch0 yuuTesns,
MIPUBJICYEHUIO UX
BHHUMAaHUS K
o0cyxmaeMoii Ha
ypoke uHpopmMaIuu,
aKTUBU3ALNH UX
M03HABATEJILHOMN
JIESITeIIbHOCTH;
noOyxIeHe
IIKOJIbHUKOB
coOIroIaTh Ha
ypoke
oOIIeNpUHSATHIE
HOPMBI TIOBEICHUS,
mpaBmIa OOIECHUS
CO CTapIIuMu
(yuurensimMu) u
CBEPCTHUKAMH
(IIKOJIBHUKAMH),



https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/

IIPUHLMIIBI Y4€OHOU
JICITUTUTAHBI |
CaMOOpraHu3allny;
HCII0JIb30BaHUE
BOCITUTATEIILHBIX
BO3MOYKHOCTEH
COJICpIKaAHUS
y4eOHOT0 Mmpeamera
qepes
JIEMOHCTPAITHIO
JICTSIM TIPUMEPOB
OTBETCTBEHHOTO,
IpaXAaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
4eJI0BEKOII00Us 1
00pocepAeYHOCTH,
yepe3 moaoop
COOTBETCTBYIOIIUX
TEKCTOB ISl YTCHMUSI,
3a/1a4 JUIsl peIIeHHUs,
POOJIEMHBIX
CUTYaLMH 15
oOcyXKIeHHs B
KJ1acce;
MpUMEHEHHE Ha
ypoke
MHTEPAKTHBHBIX
¢dbopM paboThI
YUaIIIXCs:




MHTEJUICKTYaJbHbBIX
urp,
CTUMYJUPYIOIINX
MMO3HABATEJIbHYIO
MOTHUBAIIHIO
IIKOJIbHUKOB;
rpyNnoBoi paboThI
WM paboTHI B
napax, KOTopbie
y4aT MKOJbHUKOB
KOMaHHOU paboTe
U B3aHUMOJIEUCTBUIO
C IpYrUMH JI€TbMU;
OpraHu3anus
medcTBa
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX
yUalnxcs Haj Ux
HEYCIEeBAIOIIUMU
OJIHOKJIACCHUKAMH,
JTAIOIIETO
IIKOJIbHUKAM
COLIMAIILHO
3HAYUMBINA OTIBIT
COTPYIHUYECTBA U
B3aMMHOM TIOMOIIIH;
WHULIMMPOBAHUE U
MOJIEPKKA
HCCIIEI0BATENBCKOMN
JIeATEIbHOCTH




IIKOJIBHUKOB B
paMKax peajiu3anuu
MU
WHIUBUIYTBHBIX U
TPYIIIIOBBIX
HCCIIEIOBATENIbCKUX
MPOEKTOB, YTO JAET
IITKOJIbHUKAM
BO3MOKHOCTh
MPUOOPECTH HABBIK
CaMOCTOSITENIBHOTO
pereHus
TEOPETUYECKOMN
poOJIEMBI, HABBIK
reHepUPOBAHUS U
ohopMIIeHHS
COOCTBEHHBIX UJEH,
HaBBIK
YBaXXHUTEIBHOTO
OTHOIIICHHUS K
YYKUM HIESM,
0(hOpPMIICHHBIM B
paboTax qpyrux
HCcliegoBaTeNe,
HaBBIK MTyOJIMYHOTO
BBICTYIUICHUS TIEpE]T
ayIUTOpUEH,
apryMEeHTHUPOBAHHUS
U OTCTauBaHUS
CBOEU TOUKH




3peHUsl. CO3/IaHue
OIaronpUsATHBIX
YCHOBHM I
pa3BHUTHUSA
LIEHHOCTHBIX
OTHOILIEHUM: K
MIPHUPOJIE KaK
HUCTOYHUKY KU3HH
Ha 3emie, OCHOBE
camoro ee
CYIIICCTBOBAHMS,
HYXJAIOIIEICs B
3aINTe U
MTOCTOSTHHOM
BHUMAaHHUH CO
CTOPOHBI YEJIOBEKA;
K 3HAHUSM KaK
HWHTEJUICKTYaJIbHOMY
pecypcy,
obecrieunBaroIeMy
Oymyliee yenoBeka,
KaK pe3ylbTaTy
KpPOITOTJIMBOTO, HO
YBJIEKATEIbHOTO
yuebHOro Tpyaa

Hroro no pazaeny

Paspnen 5. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUA

5.1 IInacrmaccel. Kayuyku. Bonokna

https://academy-
content.apkpro.ru

YCTAHOBJICHUC
JOBCPUTCIIbHBIX
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OTHOIIEHUW MEXKITY
VYUTEJIEM H €T0
YYECHUKAMH,
CIOCOOCTBYIOLINX
MTO3UTUBHOMY
BOCITPHUSITHIO
VYaIIMUCS
TpeboBaHUM U
poch0 yuuTens,
MIPUBJICYCHUIO X
BHUMAaHUS K
o0cyxmaeMoii Ha
ypoke uHpopmMaIuu,
aKTUBU3ALMH UX
ITO3HABATEIBHOU
JIeSITeNIbHOCTH;
OOy ICHHE
IIKOJIbHUKOB
coOroaTh Ha
ypoke
oOIIenpUHSATHIC
HOPMBI TIOBEJICHUS,
mpaBUIa OOLICHUS
CO CTapIIuMu
(yuurensimMu) u
CBEPCTHUKAMH
(IIKOJTPHUKAMHU),
MPUHIUIBI YIeOHOH
JUCITUTUIUHBI |
caMOOpraHu3alluy;




HCIIOJIb30BAHUE
BOCIHTATEIBHBIX
BO3MOJKHOCTEH
COJICpIKAHUS
y4eOHOTO TpeMeTa
qepes
JIEMOHCTPAITHIO
JIETSIM TIPUMEPOB
OTBETCTBEHHOIO,
IPaXTaHCKOTO
ITOBEICHUS,
MIPOSIBIICHUS
YeJIOBEKOJIIOOUS U
JI0OpOCEPACUHOCTH,
yepe3 moaoop
COOTBETCTBYIOIIUX
TEKCTOB JIJIsl YTCHMUS,
3aJ1a4 JUIsl peIICHHs,
POOJIEMHBIX
CUTyallui Jst
oOCyXKIeHHs B
KJIacce;
IPUMCHEHHE Ha
ypoke
WHTEPAKTHUBHBIX
¢dbopM paboThl
yUaIXxcs:
WHTEJUIEKTYaTbHBIX
urp,
CTUMYJIUPYIOIIHUX




MM03HABATEJIbHYIO
MOTHUBAIINIO
IIKOJIbHUKOB;
rpynmnoBoi paboThI
WM paboThl B
napax, KOTopbie
y4aT MKOJbHUKOB
KOMaHJHOU paboTe
¥ B3aNMOJICHCTBHIO
C IPYTUMH JIETbMH;
OpraHu3aIus
medcTna
MOTUBHPOBAHHBIX U
3PYAUPOBAHHBIX
YYALIUXCS HAJ UX
HEYCIEBAIOIIUMHU
OJIHOKJIACCHUKAaMHU,
JTAFOLLEro
LIKOJIbHUKAM
COLIMAIBHO
3HAYUMBINA OTIBIT
COTPYIHUYECTBA U
B3aMMHOM IOMOLIY;
WHULIMMPOBAHUE U
MOJIEPAKKA
HCCIIEI0BATENBCKOMN
JIeATEIbHOCTH
IIKOJIbHUKOB B
paMKax peajiu3anuu
UMHU




WHIUBUAYIBHBIX U
TPYIIIIOBBIX
HCCIIEI0BATENIbCKUX
MIPOEKTOB, YTO JAET
IITKOJIBHUKAM
BO3MOKHOCTh
MPUOOPECTH HABBIK
CaMOCTOSITENIBHOTO
pelIeHus
TEOPETHUYECKON
poOJIEMBI, HABBIK
TCHEPUPOBAHUS U
odopMIIeHHS
COOCTBEHHBIX HICH,
HaBBIK
YBaXXUTEIBHOTO
OTHOIIICHHUS K
qyKUM HJIESM,
0(hOpPMIICHHBIM B
paboTax Apyrux
uccieaoBaTenei,
HABBIK MTyOJIMYHOTO
BBICTYIUICHUS TIepe]l
ayIUTOpUEH,
apryMEeHTHPOBAHHUS
U OTCTauBaHUS
CBOEU TOUKH
3pEHHUs. CO3/IaHuE
ONMaronpUsSTHBIX
YCHOBHM I




pa3BUTHUSA
[IEHHOCTHBIX
OTHOIIEHUI: K
MIPHUPOJIC KaK
HUCTOYHUKY JKU3HH
Ha 3emie, OCHOBE
camoro ee
CYIIIECTBOBAHMS,
HYXJAIOIIEICS B
3aIUTe U
MTOCTOSTHHOM
BHUMAaHUU CO
CTOPOHBI YeJIOBEKa;
K 3HaHMSIM Kak
MHTEJJIEKTYaJIbHOMY
pecypcey,
obecrieunBaroIeMy
Oymyliee 4enoBeKa,
KaK pe3yJbTaTy
KpPOTIOTIUBOTO, HO
YBJIEKATEIbHOTO
y4ueOHOTOo Tpyaa

Hroro 1o pasaciy

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




11 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero
padoTsI

KonrtpoibHbie

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uu¢pposwIe)
oOpa3oBaTejibHbIE

pecypchbl

JleATeIbHOCTH
YUHTEJIA C y4eTOM
paboueii
NMpOrpamMmblI
BOCIIUTAHUS

Pazpen

1. TeopeTuyecKkue OCHOBbI XUMMHU

1.1

CrpoeHue aToMOB.
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema
XHUMHYECKUX 31eMeHTOB /1. H.
Menneneesa

https://academy-
content.apkpro.ru

YCTaHOBJICHHE
JIOBEPUTETHHBIX
OTHOIIEHUU MEXTY
VYUTEJIEM H €T0
YUCHHKAMH,
CIOCOOCTBYIOIIUX
MO3UTHBHOMY
BOCTIPHUSITHIO
YUYaIIUMUCS
TpeOoBaHUH U
MPOCHO yuuTeIIs,
MIPUBJICYCHUIO MX
BHUMAaHHS K
oOcyknaemMoii Ha
ypoke uHpopMaIuH,
AKTHBH3AIMH UX
MO3HABATEIHHON
JIESITENIbHOCTH;
noOyxieHue
IITKOJIbHUKOB
coOiroaaTh Ha
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ypoKe
OOIIETIPUHSATHIC

HOPMBI [TOBEJICHUS,
npaBuiia OOIIEHUS
CO CTapIIUMHU
(yuurensimMu) u
CBEPCTHUKAMHU
(IIKOJIbHUKAMHU),
MIPUHLIMIIBI Y4eOHOU
JMCIUTLTHHBI 1
CaMOOpraHu3aIlnH;
WCTIOJIb30BaHUE
BOCTIUTATEIBHBIX
BO3MOKHOCTEH
COJICpKAHHS
y4eOHOTO mpeamera
qyepe3
JIEMOHCTPAIHIO
JETSM [TPUMEPOB
OTBETCTBEHHOTO,
IPaXKIaHCKOTO
TIOBEICHHUS,
MIPOSIBJICHUS
4eN0BEKOII00US U
no0pocepAeyHOCTH,
yepe3 no100p
COOTBETCTBYIOLINX
TEKCTOB JUIS YTCHHS,
3a7a4 JUIsl peleHHs,
MPOOIEeMHBIX




CUTyaluuu st
00OCYKICHHSI B
KJ1acce;
MPUMCHCHHE Ha
ypoKe
WHTEPAKTHBHBIX
¢dbopM paboThI
VUaITIXCs:
WHTEJUICKTYaTbHBIX
urp,
CTHMYJTHPYFOIIAX
MO3HABATEIHHYIO
MOTHBAIIIO
IIKOJIbHUKOB;
rPYyNnoBOi pabOTHI
WU paboTHI B
napax, KoTopbie
y4aT MIKOJIbHUKOB
KOMaHHOU paboTe
U B3aHMOJICHCTBUIO
C IPYrUMH JI€TbMU;
OpraHu3aus
medcTBa
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX
yUalmxcs Haj ux
HEYCIEeBaIOIUMU
OJIHOKJIACCHUKAMH,
JTAIOIIETO
[IKOJIbHUKAM




COILIMAJIEHO
3HAYUMBIN OTIBIT
COTPYIHUYECTBA U
B3aMMHOM TTOMOIIIH;
WHUIUUPOBAHUE H
MOJIePKKA
HCCIIeI0BATEIIHCKOM
JIeSITEIIbHOCTH
IIKOJIBHUKOB B
paMKax peain3aiuu
AMU
WHIUBUIYTBHBIX U
TPYIIIOBBIX
HCCIIEN0BATEIbLCKIX
MIPOEKTOB, YTO JACT
IIKOJBHUKAM
BO3MOKHOCTB
MPUOOPECTH HABBIK
CaMOCTOSTEILHOIO
perieHus
TEOPETUYECKOMN
poOJIeMBI, HABBIK
TCHEPUPOBAHUS U
odopmiIeHHS
COOCTBEHHBIX HIEH,
HaBBIK
YBOXXHUTEIHHOTO
OTHOIIICHUS K
qyKUM HJIESM,
0(OPMIICHHBIM B




paboTax Ipyrux
HCCIIeI0BaTeIICH,
HaBBIK ITyOJINYHOTO
BBICTYIUJICHUS TIEpe]]
ayIUTOpUEH,
apryMEHTHPOBAHHUS
W OTCTauBaHUS
CBOEH TOYKH
3pEHHS. CO3JIaHHe
OJaronpusATHBIX
YCIOBHM JJIst
pa3BHTHSA
LIEHHOCTHBIX
OTHOILLIEHHUH: K
MPUPOJIE KaK
HCTOYHUKY KU3HU
Ha 3emiie, OCHOBE
camoro ee
CYIIECTBOBaHMUS,
HYXJaIOIIeCs B
3aIuTe U
MOCTOSIHHOM
BHUMAaHHUU CO
CTOPOHBI YEJIOBEKA;
K 3HaHHSIM KaK
MHTEJJIEKTYaTbHOMY
pecypcey,
o0ecreynBaromemMy
Oymayliee yenoBeka,
KaK pe3ylbTaTy




KPOTIOTIUBOIO, HO
YBIICKATEIILHOTO
y4e0HOTO Tpy/a

1.2

CrpoeHue BellecTna.
MHuoroo0Opasue BeliecTB

https://academy-
content.apkpro.ru

YCTaHOBJICHUE
JIOBEPUTEITHHBIX
OTHOIIEHUN MEXIY
VYUTEJIEM H €T0
YYEeHUKAMU,
CHOCOOCTBYIOLINX
MTO3UTUBHOMY
BOCITPHUSTHIO
VYaIIMUCS
TpeOboBaHUM U
MPOCHO yduTes,
MIPUBJICYCHUIO MX
BHUMAaHHUSA K
o0cyxmaeMoii Ha
ypoke uHpopMaIHH,
aKTHBH3AIMH UX
M03HABATEIbHON
JeSITeIIbHOCTH;
noOyxIeH1Ee
IIKOJIbHUKOB
coOiroaaTh Ha
ypoke
oOIIeNpUHATHIE
HOPMBI TIOBEICHUS,
MpaBuUIIa OOIIEHUS
CO CTapIIuMu
(yuurensimMu) u



https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/

CBEPCTHUKAMH
(LLIKOJIbHUKAMHU),
IPUHLMIIBI Y4€OHOU
JUCITUTUTAHBI |
caMOOpraHu3allny;
WCII0JIb30BaHUE
BOCITUTATEIILHBIX
BO3MOYKHOCTEH
COJICpIKaAHUS
y4eOHOTO MmpeaMera
qepes
JIEMOHCTPAITHIO
JIETSIM IPUMEPOB
OTBETCTBEHHOTO,
IpaXAaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
YEJIOBEKOJTFOOHS U
Jn00pocepAeYHOCTH,
gyepe3 moaoop
COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTCHHUSI,
3a/1a4 JUIsl peIeHus,
MPOOIEMHBIX
CUTyalUn s
oOcyXKIeHHs B
KJ1acce;
MpPUMEHEHHE Ha

ypoKe
UHTEPAKTUBHBIX




¢bopm paboTsl
VUaIUXCs:
WHTEJUICKTYaTbHBIX
urp,
CTHMYJIHPYFOIIAX
MO3HABATEIHHYIO
MOTHBAITHIO
IITKOJTbHUKOB;
IpyNIoBoi paboThbI
WU paboTHI B
mapax, KOTopble
y4aT MIKOJIEHUKOB
KOMaHHOU paboTe
U B3aUMOJICHUCTBUIO
C IpYrUMH JI€TbMU;
OpraHu3anus
medcTBa
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX
yUalxcs Haj Ux
HEYCIEBAIOIUMU
OJIHOKJIACCHUKAMH,
JTAIOIIETO
IIKOJIbHUKAM
COIIMAIILHO
3HAYUMBIH OTIBIT
COTPYIHHYECTBA U
B3aMMHOMN TTOMOIIIH;
WHUIUUPOBAHUE U
MOJIEPKKa




HCCIIEN0BATEIBCKON
JIESITCIIBHOCTH
IITKOJIBHUKOB B
paMKax peajiu3aiuu
MU
WHIUBUIYTBHBIX U
TPYIIIIOBBIX
HCCIIEI0BATEIIbCKUX
MPOEKTOB, YTO JIACT
IITKOJTBHAKAM
BO3MOHOCTh
MPUOOPECTH HABBIK
CaMOCTOSITENILHOTO
pelieHus
TEOPETUYECKOMN
poOJIEMBbI, HABBIK
reHepUPOBAHUS U
ohopMIIeHUS
COOCTBEHHBIX HICH,
HaBBIK
YBOXHUTEIBHOTO
OTHOIIECHUS K
YyKUM HIESM,
0(OpPMIICHHBIM B
paboTax Ipyrux
HCcliegoBaTeNe,
HaBBIK MTyOJIMYHOTO
BBICTYIUICHUS TIEpe]T
ayIUTOpUEN,
apryMEeHTHUPOBAHHUS




M OTCTaWBaHHS
CBOCH TOYKH
3peHHUsl. CO3/IaHne
OIaronpUsATHBIX
YCHOBHM I
pa3BUTHUSA
LIEHHOCTHBIX
OTHOIIIEHUH: K
MPUPOJIE KaK
HMCTOYHHKY >KU3HU
Ha 3eMiie, OCHOBE
caMoro ee
CYILIECTBOBAHUSI,
HYXJAIOIIEICs B
3alluTe U
IIOCTOSIHHOM
BHUMAaHHH CO
CTOPOHBI YEJIOBEKA;
K 3HaHUSIM Kak
HWHTEJUICKTYAIbHOMY
pecypcey,
obecrneunBaromeMy
Oyxayliee yenoBeka,
KaK pe3yJbTary
KpOIOTJIMBOTO, HO
YBJIEKATEIbHOTO
yuebHOro Tpyaa

1.3

XUMUYECKHUE pCakuuunu

https://academy-
content.apkpro.ru

YCTAHOBJICHUC
JOBCPUTCIIbHBIX
OTHOIIICHUI MCKOY
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YUUTEJIEM H €T0
YYECHUKAMH,
CHOCOOCTBYIOLINX
MTO3UTUBHOMY
BOCITPHUSTHIO
VYaIIMUCS
TpeboBaHUM U
poch0 yuuTesns,
MIPUBJICYCHUIO X
BHUMAaHUS K
o0cyxmaeMoii Ha
ypoke uHpopMaIum,
aKTHBH3AIMH UX
ITO3HABATEIBHOU
NeSITeTTbHOCTH;
OOy ICHHE
IIKOJIBHUKOB
coOroIaTh Ha
ypoke
OOIIeTIPUHSATHIE
HOPMBI TIOBEJICHHUS,
npaBuiIa OOIICHUS
CO CTapIIUMHU
(yuurensimMu) u
CBEPCTHUKAMH
(IIKOJTPHUKAMHU),
MPUHIUIBI YIeOHOH
JTUCITUTUIUHBI |
caMOOpraHu3alluy;
UCIOJIb30BaHUE




BOCIIUTATEIbHBIX
BO3MOJKHOCTEH
COJIepIKaHUS
y4eOHOTO TpeMeTa
qepes
JIEMOHCTPAITHIO
JIETSIM TIPUMEPOB
OTBETCTBEHHOIO,
TPaXTaHCKOTO
MTOBEICHUS,
MIPOSIBIICHUS
YeJIOBEKOJIIOONS U
JI0OpOCEPACUHOCTH,
yepe3 moaoop
COOTBETCTBYIOIIUX
TEKCTOB JIJIsl YTCHMUS,
3aJ1a4 JUIsl peIICHHS,
POOJIEMHBIX
CUTyallud JJst
00CYX/ICHHS B
KJIacce;
IPUMECHEHHE Ha
ypoke
WHTEPAKTHUBHBIX
¢dbopM paboThl
yUaIXxcs:
WHTEJJIEKTYaTbHBIX
urp,
CTUMYJIUPYIOIIHUX
MO3HABATEIHHYIO




MOTHUBALINIO
IIKOJIbHUKOB;
IrpynnoBoi paboThI
WM paboThl B
napax, KOTopbie
y4aTr MKOJbHUKOB
KOMaHJHOU paboTe
¥ B3aNMOJICHCTBHIO
C IPYTUMH JIE€TbMH;
OpraHu3aIus
megcTna
MOTHUBHPOBAHHBIX U
3PYAUPOBAHHBIX
YYALIUXCS HAJ UX
HEYCIEBAIOIIUMHU
OJIHOKJIACCHUKaMHU,
JTAIOLLEro
LIKOJIbHUKAM
COLIMAIBHO
3HAYUMBINA OTIBIT
COTPYIHUYECTBA U
B3aMMHOM IOMOLIY;
WHULIMMPOBAHUE U
MOJIEPAKKA
HCCIIEI0BATENBCKOMN
JIeATEIbHOCTH
IIKOJIbHUKOB B
paMKax peajiu3anuu
UMHU
WHJMBUIYyaJIbHBIX U




TPYIIIIOBBIX
HCCIIEI0BATEIIbCKUX
MIPOEKTOB, YTO JAET
IITKOJIBHUKAM
BO3MOKHOCTh
MPUOOPECTH HABBIK
CaMOCTOSITEIIBHOTO
pelIeHus
TEOPETUYECKOMN
poOJIEMBI, HABBIK
TCHEPUPOBAHUS U
ohopMIIeHHS
CcOOCTBEHHEBIX HIEH,
HaBBIK
YBaXXUTEIHHOTO
OTHOILICHHUS K
qyKUM HJIESM,
0(hOpPMIICHHBIM B
paboTax Apyrux
HCcIIefoBaTelIe,
HABBIK MTyOJIMYHOTO
BBICTYIUICHUS TIEpe]l
ayIuTOpueH,
apryMEeHTHPOBAHHUS
U OTCTauBaHUS
CBOEU TOUKH
3pEHHUs. CO3/IaHne
ONMaronpUsSTHBIX
YCHOBHM JJIA
pa3BUTHUSA




[IEHHOCTHBIX
OTHOIIEHUI: K
MIPHUPOJIC KaK
HUCTOYHUKY JKU3HH
Ha 3emie, OCHOBE
camoro ee
CYIIIECTBOBAHMUS,
HYXJAIOIIEICS B
3aIuTe U
MTOCTOSTHHOM
BHUMAaHUU CO
CTOPOHBI YEJIOBEKA;
K 3HaHMSIM Kak
MHTEJJIEKTYaJIbHOMY
pecypcey,
obecrieunBaroIeMy
Oymyliee 4enoBeKa,
KaK pe3ylbTaTy
KpPOTIOTIUBOTO, HO
YBJIEKATEIbHOTO
y4ueOHOTOo Tpyaa
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OBEPUTEIBHBIX
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YUUTCIIEM U €TI0
YUCHUKaMH,
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CTIOCOOCTBYIOIINUX
MTO3UTUBHOMY
BOCITPHUSITHIO
YVYaIIMUCS
TpeOOBaHU U
poch0 yuuTens,
MIPUBJICYCHUIO X
BHUMAaHHS K
o0cyx1aeMoii Ha
ypoke uHpopMaIum,
AKTUBU3AINH UX
MMO3HABATEJILHOMN
NeSITeTTbHOCTH;
OOy ICHHE
IIKOJILHUKOB
coOmronaTh Ha
ypoKe
0OIIeTIPUHSATHIE
HOPMBI TIOBEJICHHUS,
npaBujia OOIEHUS
CO CTapIIUMHU
(yuurensimMu) u
CBEPCTHHKAMHU
(IIKOJTPHUKAMHU),
NPUHIUIBI YIeOHOH
JTUCITUTUIUHBI 1
caMOOpraHu3allny;
UCIOJIb30BaHUE
BOCITUTATENbHBIX
BO3MOKHOCTEU




COJIepKaHUS
y4eOHOTO TpeaMeTa
qepes
JIEMOHCTPAITHIO
JIETSIM TIPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
MTOBE/ICHUS,
MIPOSIBIICHUS
YEJIOBEKOJTFOOHS 1
JI0OpOCEPACUYHOCTH,
gyepe3 moa0op
COOTBETCTBYIOIIUX
TEKCTOB ISl YTCHHUSI,
3a/a4 JUIsl perieHus,
MPOOJIEMHBIX
CUTyallud JJst
00CYX/ICHHS B
KJ1acce;
MpUMEHEHHE Ha
ypoke
MHTEPAKTUBHBIX
dhopm paboThI
yUaIXxcs:
WHTEJJIEKTYaTbHBIX
urp,
CTUMYJIUPYIOIIUX
MO3HABATEIHHYIO
MOTHBAITHIO
ITKOJIbHUKOB;




rpynmnoBoi paboThI
WM paboThl B
napax, KOTopbie
y4aTr MKOJbHUKOB
KOMaHJHOU paboTe
¥ B3aNMOJICHCTBHIO
C IPYTUMH JIE€TbMH;
OopraHu3aIus
medcTna
MOTHUBHPOBAHHBIX U
APYIUPOBAHHBIX
YYaIuXcs HaJl uX
HEYCIEBAIOIINMHU
OJIHOKJIACCHUKaMHU,
JTAFOILErO
HIKOJIbHUKAM
COLIMAIBHO
3HAYUMBINA OTIBIT
COTPYIHUYECTBA U
B3aMMHOM IOMOIIY;
WHULIMUPOBAHUE U
MOJIEPAKKA
HCCIIE0BaTEIbCKON
JIeATEIbHOCTH
IIKOJIbHUKOB B
paMKax pean3anuu
MU
WHJMBUIYyaJIbHBIX U
TPYIIOBBIX
HCCIIEI0BATEIIbCKUX




MIPOEKTOB, YTO JAET
IIKOJIbHUKAM
BO3MOKHOCTh
MPUOOPECTH HABBIK
CaMOCTOSITEIIBHOTO
perieHus
TEOPETUYECKOMN
MpoOJIEMBI, HABBIK
T€HEPUPOBAHUS U
ohopMIIeHHS
COOCTBEHHBIX HJICH,
HaBBIK
YBa)XXUTEIHLHOTO
OTHOILIEHHUS K
qyKUM HJIESM,
0(hOpPMIICHHBIM B
paboTax Apyrux
HCclIeoBaTelIe,
HaBBIK TyOJINYHOTO
BBICTYIUICHUS TIEpe]l
ayIUuTOpueH,
apryMEeHTHUPOBAHHUS
U OTCTauBaHUS
CBOEU TOUKH
3pEHHUs. CO3/IaHne
ONMaronpusATHBIX
YCIOBUM IS
pa3BUTHUSA
LIEHHOCTHBIX
OTHOILIEHUM: K




MIPHUPOJIC KaK
HUCTOYHUKY JKU3HH
Ha 3eMie, OCHOBE
camoro ee
CYIIIECTBOBAHMS,
HYXJAIOIIEHCS B
3aIUTE U
MTOCTOSTHHOM
BHUMAaHHUU CO
CTOPOHBI YeJIOBEKa,
K 3HAHHSM KaK
HHTEJUICKTYATbHOMY
pecypcey,
obecrieunBaroIeMy
Oynmyliiee 4enoBeKa,
KaK pe3ylbTaTy
KpPOTIOTIUBOTO, HO
YBJIEKATEIbHOTO
y4eOHOT0 Tpyia

2.2

Hewmetamnsl

https://academy-
content.apkpro.ru

YCTaHOBJICHHE
JIOBEPUTEIBHBIX
OTHOIICHUH MEX1y
YUYHTEJIEM H ero
YYCHUKAMH,
CIOCOOCTBYIOIINX
MO3UTUBHOMY
BOCHPUATHIO
yYaIUMUCS
TpeOoBaHU U
npock0 yuuress,
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MIPUBJICYCHUIO X
BHUMAaHHS K
oOcyKaaemMoii Ha
ypoke uHpopMmanuu,
AKTHBHU3AIMH UX
MMO3HABATEJIbHOMN
JIESITEIIbHOCTH;
noOyXJIeHUE
IITKOJTBHUKOB
coOIroIaTh Ha
ypoxe
OOIIeTIPUHSATHIE
HOPMBI TIOBEJICHHUS,
npaBujia OOIEHUS
CO CTapIIUMHU
(yuuTensimMu) u
CBEPCTHHKAMHU
(IIKOJIBHUKAMH),
MIPUHIIATIBI YIEOHOM
JICIIATUTHHBI 1
CaMOOpraHU3aIlUH;
UCTIOJIb30BaHUE
BOCIIUTATEIILHBIX
BO3MOKHOCTEU
COJIepKaHUs
yueOHOTO npeMeTa
qyepes
JIEMOHCTPAITHIO
JIETSIM TIPUMEPOB
OTBETCTBEHHOTO,




IPaXXTaHCKOTO
MTOBE/ICHUS,
MIPOSIBIICHUS
YEJIOBEKOJTIOOUS U
J0OpOCepACYHOCTH,
yepe3 moa0op
COOTBETCTBYIOIIUX
TEKCTOB JJIsI YTCHHSI,
3a11a4 JUTsl pEIICHHSI,
MPOOIEMHBIX
CUTYyalui s
00CYyX/ICHHS B
KJacce;
NpUMEHEHHE Ha
ypoKe
WHTCPAKTUBHBIX
dhopm paboThI
YUaIIUXCS:
MHTEIUICKTYaIbHBIX
urp,
CTHUMYJIHPYIOIIIUX
M03HABATEIIHHYIO
MOTHBAIUIO
IIKOJIbHUKOB;
TPYIIOBO pabOThI
WK paboThI B
napax, KOTopbie
y4aT MIKOJIbHUKOB
KOMaHJHOU padoTe
Y B3aMMOJICHCTBHIO




C IPYTUMH JIE€TbMH;
OpraHu3aIus
mederBa
MOTHUBHPOBAHHBIX U
SPYAUPOBAHHBIX
YYaIIUXCs HaJl UX
HEYCTEBAIOIUMHU
OJTHOKJIACCHUKAMHU,
JTAIOIIETO
IIKOJBHUKAM
COIIMAJIEHO
3HAYUMBIN OTIBIT
COTPYIHHUYECTBA U
B3aMHOM ITOMOIITH;
WHUIIMUPOBAHUE U
MOJIEPKKA
HCCIIEN0BATEIbLCKOM
NIeITEIbHOCTH
IIKOJBHUKOB B
paMKax peaji3aiuu
AMU
WHIUBUAYAIbHBIX U
TPYIIOBBIX
HCCICA0BATEIbCKUX
MIPOEKTOB, YTO JAET
MIKOJBbHUKAM
BO3MO>XHOCTb
npuoOpecTH HaBBIK
CaMOCTOSTEILHOIO
perieHus




TEOPETUYECKON
poOJIEMBbI, HABBIK
TEHEPUPOBAHUS U
odopMIICHHS
COOCTBEHHBIX UJIEH,
HaBBIK
YBaXXUTEIHLHOTO
OTHOIIIEHUS K
qYKUM HJICSIM,
0(hOpPMIICHHBIM B
paboTax qpyrux
HCCIIeIoBaTeNEeH,
HaBBIK MMyOJIMYHOTO
BBICTYIUICHUS TIEpeNl
ayAUTOpHEH,
apryMeHTHPOBAHUS
U OTCTauBaHUS
CBOECH TOUKH
3peHusl. CO3/1aHue
ONaronpusATHBIX
YCIIOBUH AJ1s1
pa3BUTHUA
[IEHHOCTHBIX
OTHOIIIEHUM: K
MPUPOJIE KaK
HMCTOYHUKY KU3HU
Ha 3emiie, OCHOBE
camoro ee
CYIIECTBOBAaHMUS,
HYXJAIOLENCs B




3alIuTe U
IIOCTOSAHHOM
BHUMAaHHUU CO
CTOPOHBI YEJIOBEKA;
K 3HAaHUAM KakK
UHTEJUIEKTYaJIbHOMY
pecypey,
o0ecrneunBaroneMy
Oynmylee 4enoBeKa,
KaK pe3yabTary
KPOTIOTITUBOTO, HO
YBIIEKATEIIEHOTO
y4eOHOTO Tpyia

2.3

CBs3b HCOPraHNYCCKUX U
OPraHn4YCCKuX BCIICCTB

https://academy-
content.apkpro.ru

YCTaHOBJICHUE
JIOBEPUTEITHHBIX
OTHOIIIEHUU MEXKITY
YUUTEIIEM H €r0
YUCHUKAMH,
CIIOCOOCTBYIOIINX
MO3UTUBHOMY
BOCIIPHUSITHIO
yUYaIUMUCS
TpeOOBaHUH U
pockO yuures,
MIPUBJICYECHUIO X
BHUMAaHHS K
oOcyxnaemMoii Ha
ypoke uHpopMmaru,
aKTUBU3AINH UX
MO3HaBaTEIbHON
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JIESTeIIbHOCTH;
oOyKICHUE
IITKOJIBHUKOB
coOuroaTh Ha
ypoKe
OOLIeNPUHSATHIE
HOPMEI TIOBEJICHUS,
rpaBuiia OOIIEHUS
CO CTapIuMu
(yuurensimMu) u
CBEPCTHUKAMH
(ILIKOJIbHUKAMHU),
MIPUHIIUATIBI YIEOHOM
JICIIATUTHHBI 1
CaMOOpraHu3aIlnH;
UCTIOJIb30BaHUE
BOCIIUTATEIBHBIX
BO3MOKHOCTEN
COJZICpKAHUS
y4eOHOT0 MmpeameTa
qyepe3
JIEMOHCTPAIHIO
JETSM [TPUMEPOB
OTBETCTBEHHOTO,
IPaXAaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
4eI0BEKOIIO0US U
no00pocepAeyHOCTH,
gepes nmoadop




COOTBETCTBYIOLINX
TEKCTOB JJIsI YTCHHUSI,
3a7a4 s pelieHus,
MPOOJIEMHBIX
CUTyaluuu Jst
00CyXIeHUsI B
KJ1acce;
pUMEHEHHEe Ha
ypoke
WHTEPAKTHBHBIX
dhopm paboThI
yUalmxcs:
MHTEJJIEKTYaJIbHBIX
urp,
CTUMYJIUPYIOIIUX
MO03HABATEIbHYIO
MOTHBAIIIIO
IIKOJIbHUKOB;
IPYIIOBOM pabOThI
WU paboThI B
napax, KOTopbie
y4aT MIKOJIbHUKOB
KOMaHJHOU paboTe
Y B3aUMO/JIEHCTBHUIO
C IPYrUMH I€THMU;
OpraHu3arus
medcrBa
MOTHBUPOBAHHBIX H
SPYAUPOBAHHBIX
yUalmxcs Haj ux




HEYCIEeBAIOIUMU
OJHOKJIACCHUKAMH,
JTAFOIIIETO
MIKOJIBHUKAM
COI[MAJIEHO
3HAYUMBINA OTIBIT
COTPYJHHYECTBA U
B3aMHOM ITOMOIITH;
WHUITUUPOBAHUE U
O IEPIKKa
HCCIEN0BATEIbCKOU
JIEATENHLHOCTH
IIKOJIBHUKOB B
paMKax peai3aiu
AMH
WHIUBHUIYATBHBIX U
T'PYIIIOBBIX
HCCIIeIOBATCIIbLCKUX
MIPOEKTOB, YTO JACT
IIKOJIbBHUKAM
BO3MOXKHOCTD
MPUOOPECTH HABBIK
CaMOCTOSTEIHHOTO
pelieHus
TEOPETUYECKON
pOoOJIeMbI, HaBBIK
TeHepUPOBAHUS U
odopmiIeHUs
COOCTBEHHBIX HIEH,
HaBBIK




YBaXXUTEIHLHOTO
OTHOIIEHUS K
qY)KUM HJICSIM,
0(OPMIICHHBIM B
paboTax npyrux
HCCIIeIoBaTelICH,
HaBbIK ITyOJINYHOTO
BBICTYIUICHUS TIEPET
ayIUTOpUEH,
apryMEHTHPOBaHUS
Y OTCTauBaHUSA
CBOEU TOUKH
3peHusl. CO3/laHue
OJIaroNPHUATHBIX
YCIOBUM 114
pa3BUTHSA
[IEHHOCTHBIX
OTHOLUEHUH: K
MPUPOJIE KaK
MCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE
camoro ee
CYIIECTBOBaHMS,
HYXJaoLEencs B
3allNTe U
MOCTOSTHHOM
BHUMAaHUH CO
CTOpPOHBI YEJIOBEKA;
K 3HaHHIM KaK
MHTEJUIEKTYyaJIbHOMY




pecypcey,
o0ecreunBaroImeMy
Oymyliee 4enoBeka,
KaK pe3ylbTary
KPOMOTJIMBOTO, HO
YBIICKATEIIHOTO
yueOHOro Tpyaa

Hroro no pazneny
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YCTaHOBJICHUE
JIOBEPUTEITHHBIX
OTHOIIEHUU MEXKITY
YUUTEIIEM H €r0
YUCHUKAMH,
CIOCOOCTBYIOIIUX
MO3UTUBHOMY
BOCIIPHUSTHIO
YUYaAIIUMUCS
TpeOOBaHUH U
poChO yuuTerns,
MPUBJICYCHUIO MX
BHUMAaHHS K
oOcyxnaemMoii Ha
ypoke uHpopMaru,
AKTHBH3AIMH UX
M03HaBaTEIbHON
JIESITEIbHOCTH;
noOyKIeHHEe
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IITKOJIBHUKOB
coOuoaTh Ha
ypoKe
OOIIETIPUHSATHIC
HOPMEI TIOBEICHUS,
rpaBuiia OOIIEHUS
CO CTapIIUMHU
(yuurensimu) u
CBEPCTHHKAMHU
(ILIKOJIbHUKAMHU),
MPUHIIMIBI Y4eOHOU
JACITUTUTHHBI |
CaMOOpraHu3aIlnH;
WCTIOJIb30BaHUE
BOCTIUTATEIbHBIX
BO3MOKHOCTEH
COJZICpKAHUS
y4eOHOT0 MmpeameTa
qyepe3
JIEMOHCTPAIIHIO
JETSM [TPUMEPOB
OTBETCTBEHHOTO,
IPaXKIaHCKOTO
MOBEJICHHUA,
MIPOSIBIICHUS
4eN0BEKOII00US U
no0pocepAeyHOCTH,
gepes nmoadop
COOTBETCTBYIOLINX
TEKCTOB JJIsl YTCHHUSI,




3aja4 s pelieHus,
POOJIEMHBIX
CUTyaluuu Jst
00OCYKICHHS B
KJ1acce;
MPUMCHECHHE Ha
ypoxe
WHTEPAKTHBHBIX
¢dbopM paboThI
YUaIIAXCSA:
WHTEJUICKTYaTbHBIX
urp,
CTUMYJIUPYIOIIUX
MO03HABATEIbHYIO
MOTHBAIHIO
IIKOJIbHUKOB;
IPYIIOBON pabOThI
WU paboTHI B
napax, KOTopbie
y4aT MIKOJIbHUKOB
KOMaHJHOM paboTe
U B3aHMOJICHCTBUIO
C IPYrUMH JI€THMU;
OpraHu3arus
medcrBa
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX
yUalmxcs Haj ux
HEYCIEeBAIOIUMU
OJIHOKJIACCHUKAMH,




JIAFOIIIETO
[IKOJIBHUKAM
COITMAJIEHO
3HAYUMBIN OIBIT
COTPYJHHYECTBA U
B3aUMHOM ITIOMOIIH;
WHUIUUPOBAHUE U
MOJIePKKA
HUCCIIE0BATEIbCKOM
JIeITeIIbHOCTH
[IKOJIBHUKOB B
paMKax peain3aiuu
AMH
WHIUBHUIYTBHBIX U
TPYIIIOBBIX
HCCIIeIOBATEIbLCKUX
MIPOEKTOB, YTO JACT
IIKOJIbBHUKAM
BO3MOYKHOCTD
MPUOOPECTH HABBIK
CaMOCTOSTEIHHOTO
perieHus
TEOPETUYECKOMN
pOoOJIeMbI, HaBBIK
TeHepUPOBAHUS U
odopmIIeHHS
COOCTBEHHBIX HIEH,
HaBBIK
YBOXXHUTEIHHOTO
OTHOIIICHUS K




qY)KUM HJICSM,
0(OPMIICHHBIM B
paboTax npyrux
HCCIIeI0BaTeIICH,
HaBbIK ITyOJINYHOTO
BBICTYIUICHUS TIEPeT
ayAUTOpPHEN,
apryMEHTHPOBAHHUS
W OTCTauBaHUS
CBOEH TOUKH
3peHHUs. CO3/IaHne
ONaronpusATHBIX
YCIOBUM 14
pa3BUTHSA
LIEHHOCTHBIX
OTHOILLIEHUM: K
MPUPOJIE KaK
MCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE
camoro ee
CYIIIECTBOBaHMS,
HYXX/JIaoIlencs B
3aIuTe U
MOCTOSIHHOM
BHUMAaHHUU CO
CTOPOHBI YeJIOBEKa,
K 3HaHHIM KaK
HUHTEJUIEKTYaTbHOMY
pecypcey,
o0ecreynBaromemMy




Oymyliee yenoBeka,
Kak pe3ylbTary
KPOIOTIUBOIO, HO
YBIICKATEIILHOTO
y4e0HOTO Tpya

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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5 A ) . 1 https://academy-
KEHBI: COCTaB U CTPOEHUE, CBOWCTBA 11.10 2023 | content.apkoro.ru
OTUJEH U NIPOMWIEH — MpOCTENIINe https://academy:-
7 1
MPEACTABUTENMN AIIKEHOB 18.10.2023 | content.apkpro.ru
[Ipaktuyeckas padora Ne 1. «Ilomyuenue https://academy:-
8 . 1 1
JTUJICHA U U3YYEHHUE €r0 CBOMCTB 25.10.2023 | content.apkpro.ru
9 Anxaauensl. byraguen-1,3 n 1 https://academy-
MeTunoyraauen-1,3. [lonyuenue 08.11.2023 | content.apkpro.ru



https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/

CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,

10 TOMOJIOTHYECKUH psi. ALlETHIIEH https://academy-
HOTHHGHIHH P ! 15.11.2023 | content.apkpro.ru
MPOCTEHIINI MPEICTABUTEh ATIKUHOB

11 Brluncnenus 1o ypaBHEHUIO XUMHYECKOU https://academy-
peakunn 22.11.2023 | content.apkpro.ru

12 Apensl: 6eH30J1 U TOJIyoJ. TOKCUYHOCTD https://academy-
apeHOB 29.11.2023 | content.apkpro.ru

13 I'eneTnueckas cBs3b yrieBOJA0POIOB, https://academy-
MPUHAUISKANUX K PA3TUIHBIM KJIaccam 06.12.2023 | content.apkpro.ru
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PHPOA 7 N 13.12.2023 | content.apkpro.ru
ra3bl, He()Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB!

15 PHPOA . T eg) poa . https://academy-
MIPUPOIHBIN ra3 u HOl'IyTHBI"e HETSHBI 90.12.2023 | content.apkpro.ru
rasbl, He)Th U IPOIYKTHI €€ repepaboTKu

16 KountponsHas pabota no paszaeny https://academy-
«YTIEBOIOPOIABDY 27.12.2023 | content.apkpro.ru
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TJIALEPUH 17.01.2024 | content.apkpro.ru
@DeHoJI: CTPOCHUE MOJIEKYIIBL, (PU3NYEeCKHe https://academy:-
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U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 24.01.2024 | content.apkpro.ru
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areraabIerua. AeToH 31.01.2024 | content.apkpro.ru
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KHCIIOTBI: MypaBbUHAs U YKCYCHasI 07.02.2024 | content.apkpro.ru
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[Ipaktuyeckas padora Ne 2. «CBoiicTBa
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CreapuHoBas ¥ OJICMHOBAsI KUCIIOTHI, KaKk
23 MPEACTABUTEIIM BBICIINX KAPOOHOBBIX https://academy-
per P 21.02.2024 | content.apkpro.ru
KHCJIOT
Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX https://academy-
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KHUCJIOT, KX MOIOIIEe JCHCTBHE 28.02.2024 | content.apkpro.ru
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b P 06.03.2024 | content.apkpro.ru
3¢upos
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COCTUHCHUS»
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. 17.04.2024 | content.apkpro.ru
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31 OpPraHUYECKHE COC I/IHeI(fI/I}I Ex https://acadenmy-
p A\ > 24.04.2024 | content.apkpro.ru
OunoJsornueckoe 3HavueHue. [lenTumpl
benku xak npupoaHsie https://academy-
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33 OCHOBHBIC TIOHATUS XUMUH https://academy-
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11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero U3y4eHust o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS https://academy-
1 1
KOH(UTyparus aToOMOB 07.09.2023 | content.apkpro.ru
[Tepuonnueckuii 3akoH u [lepuoanueckas
9 cucTeMa XUMHYeCKuX 3yemenToB JI. W. 1 https://academy-
MenneneeBa, UX CBS3b C COBPEMEHHOM 14.09.2023 | content.apkpro.ru
TEOpHUEN CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XMUMHUYECKUX DJIEMEHTOB U UX COCAUHEHUN
3 10 TPYIaM U NepuojaM. 3HaYEHUE 1 https://academy-
MIePUOANIECKOTO 3aKOHA U CHCTEMBbI 21.09.2023 | content.apkpro.ru
XuMHu4ecKux djementoB /.M. Menaeneesa B
Pa3BUTHUU HAYKU
Crpoenue BelecTBa. XUMUYECKasl CBSI3b, €€
4 5 1 https://academy-
BH/IbI; MEXaHU3MbI 00pa30BaHUs
h y P 28.09.2023 | content.apkpro.ru
KOBaJIeHTHOH cBs3u. BogopoiHas cBs3b
BaneHTHOCTB. DJIEKTPOOTPUIIATENEHOCTb.
Crenenb okucnenus. Bemjectpa https://academy-
5 1
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO 05.10.2023 | content.apkpro.ru
CTPOEHHUS
[lonaTHe 0 AMCHEPCHBIX CUCTEMAX.
5 " 1 https://academy-
CTUHHBIE U KOJJIOUJHbIE PACTBOPHI.
! P P 12.10.2023 | content.apkpro.ru
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Knaccugukanus 1 HOMEHKIaTypa
HEOPraHU4eCKUX COCTUHECHUH.

https://academy-
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I'enernyeckas cBsI3b HEOPraHUYECKUX 19.10.2023 | content.apkpro.ru
BEIIECTB, PA3JIUYHBIX KJIACCOB
Krnaccudukarus XuMHUECKUX pEeakui B
HEOPraHNYeCKOW 1 OPTraHUYECKON XUMHH.

8 3aK(I:H COXpaHEHUs MIZICCI:I BEIIECTB; 3aKOH https://academy-

y nee, 26.10.2023 | content.apkpro.ru
COXPAHEHUS U TIPEBPAICHHS SHEPTUU TIPU
XUMHYECKUAX PEaAKIIHSIX

9 Cxopocts peakiiun. OOpaTUMBbIC PEAKIIHH. https://academy-
XUMHUYECKOE PAaBHOBECHE 09.11.2023 | content.apkpro.ru
[Ipaktuueckas padota Ne 1. «Bnusiaue

10 a3JIMYHBIX (DAKTOPOB HA CKOPOCTH https://academy-
P . P P 16.11.2023 | content.apkpro.ru
XUMUYECKON PEaKITum»

DIeKTpouTHYeCcKas aucconuanus. [lonarue

1 0 BoJIopoiHOM Tiokasarene (PH) pactsopa. https://academy-
Peakiiun nonHoro oomeHna. ['maposms 23.11.2023 | content.apkpro.ru
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE

12 eakuuu. [IoHsATHE 00 DNIEKTPOIIHN3E https://acadenmy-
AR, pu 30.11.2023 | content.apkpro.ru
pacIiaBoB U PaCTBOPOB COJICH

13 KontponsHas pabota no pasaeny https://academy-
«TeopeTnyeckne OCHOBBI XUMUN» 07.12.2023 | content.apkpro.ru
Mertanisl, ux noyoxkenue B [lepuoanueckoit
CHUCTEeME XMMUYECKHUX 3jeMeHToB JI. 1.

14 MenaeneeBa 1 0COOEHHOCTH CTPOEHUS https://acadenmy-

! P 14.12.2023 | content.apkpro.ru
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CrinaBel METAUIOB. DJIEKTPOXUMUYECKUI

https://academy-
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PAI HANIPSKEHUI METaioB 21.12.2023 | content.apkpro.ru
XUMHYECKHE CBOMCTBA BAKHEHIITUX
16 METaJIOB (HAaTpHil, KaJui, KaJlblLUi, MarHui s facalzimy-
TP » KA RINT ’ 28.12.2023 | content.apkpro.ru
ATIOMUHHI) U UX COCTMHEHUM
17 XUMUYECKUE CBOMCTBA XpOMa, MEJU U UX https://academy-
COCTMHEHU M 11.01.2024 | content.apkpro.ru
18 XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX https://academy-
COEIMHEHUI 18.01.2024 | content.apkpro.ru
[Ipaktuueckast padota Ne 2. "Pemenne
19 3 I:: epuMe anp 3a/1a4 10 TeMe hteos. facaemy-
KCIIEpUMEHTAIBHBIX 4 110 TEM
b 8 25.01.2024 | content.apkpro.ru
«Metamis"
Hewmeransl, ux moyiosxeHue B
20 [Tepuonnueckoit cucteMe XUMUYECKUX https://academy-
snemenToB JI. 1. Menaeneesa u 01.02.2024 | content.apkpro.ru
0COOEHHOCTH CTPOCHHUS aTOMOB
®u3MYECKUEe CBOMCTBA HEMETAIJIOB.
21 AmtoTponsi HeMETauIoB (Ha IpUMeEpe hitps:/jacademy-
P PHMED 08.02.2024 | content.apkpro.ru
KHCIIopoa, cepsl, hochopa u yriepoaa)
29 XHUMHUYECKUE CBOMCTBA IAJIOIE€HOB, CEPBI U https://academy-
HUX COCIUHEHUN 15.02.2024 | content.apkpro.ru
23 XUMHYECKUE CBOMCTBA a30Ta, (pocodpa u ux https://academy-
COCJTMHEHU I 22.02.2024 | content.apkpro.ru
XHUMHUYECKUE CBOMCTBA YIJIEpOaa, KPEMHUA U https://academy:-
24 .
UX COETMHEHMI 29.02.2024 | content.apkpro.ru
o5 IIpuMeHeHre Ba)KHENIINX HEMETAJUIOB U UX https://academy-
COCJTMHEHU I 07.03.2024 | content.apkpro.ru
26 O06o01IeHre U cuCTeMaTH3aIus 3HaHUH 110 https://academy-
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teMe «HemeTtauiey. Beruuciaenus mo 14.03.2024 | content.apkpro.ru
YPaBHEHUSM XHMHYECKUX PEaKIui 1
TEPMOXHUMHYCCKHUE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenne
27 SKCIIEPUMEHTAILHBIX 3a74a4 II0 TEME 1 https://academy-
P 8 28.03.2024 | content.apkpro.ru
"Hemeramnbr"y
28 KonTtponbHas padota o teMam «MeTauib 1 https://academy-
n «Hemeraiasmy 04.04.2024 | content.apkpro.ru
Heopranuueckue U opraHnyeckue KACIOTHI.
29 HeopraHquCKHe U opraHI/IquKI/Ie 1 https://academy-
P P 11.04.2024 | content.apkpro.ru
OCHOBaHUS
AMpoTepHBIC HEOPTaHUYECKHE U
30 OpraHUYeCcKHe CoeqUHEHMs. | 'eHeTnueckas 1 https://academy-
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX 18.04.2024 | content.apkpro.ru
BEILECTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKOH,
31 SHEPreTUYECKON M NHUIIEBON 0€301aCHOCTH 1 https://acadenmy-
P = ’ 25.04.2024 | content.apkpro.ru
Pa3BUTUU METUITUHBI
IIpencrasnenus 00 O0MMUX HAYYHBIX
32 il pI/IH HIax II OMBIHJJIGHHOFO}II'E)J'I eHUs 1 https://academy-
p u“ p ya 02.05.2024 | content.apkpro.ru
BaXKHEHUIINX BELIECTB
33 YeaoBeK B MUPE BELIECTB U MATEPUAIIOB 1 https://academy-
pe Betll p 16.05.2024 | content.apkpro.ru
34 XuMus v BbE UEJIOBEKA 1 https://acadenmy-
SHOPOBRE HEIOBE 23.05.2024 | content.apkpro.ru
OBILIEE KOJIMYECTBO YACOB I10 34
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