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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbix B DenepanbHOM  rOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBbIX TnoNokeHn «Crtparerun pa3BUTHS BocnuTanus B Poccuiickoi
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHUIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTH ILEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHET0 00IIero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpPENESIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1ened W MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PALIMOHAIIBHOIO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CHCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB Y TEOPUH XUMHUH.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUH HA  ONpeAesIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlICHUd O cTpoeHuu BenlecTB. CBeaeHHs 00 H3ydaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEACTABICHUS] O XUMUYECKOM CBS3M, KIacCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan | (PaKTOJOrMYEeCKHUE CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHeHHe (YHKIUI STOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpOTeKaHus JomnoijiHgercss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHUSI 3HAHUW, PEUICHUS WHTEIUICKTYaJIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
dunocockux uAEH, TaKMX KaK: MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEUYMII MEXIAy HOBBIMH (DaKTaMHM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEUIEHUU 3KOJOTUYECKHUX Mpoldiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
oOy4Jarommxcss MPUHATbIE MNPOrpaMMOM IO XUMHUHU TOAXOAbl K ONPEIEICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMaIK, HEOOXOIMMBIX JIsi MPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJlep KaTeIbHOM XapaKTepUCTUKM 1ieJied HW3Y4eHUs NpeIMeTa HarpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH H3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (OpMHUPOBaHHME CHUCTEMBl XHMHYECKHX 3HAaHWM KaKk  BaKHEHIIEH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOpPHEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (OpMUPOBAHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMEHHI OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKUX SIBICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEIHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB ACSITEIHLHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpaMme 1Mo XUMHUHM YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHCHHUS WX B PCAbHOU >KM3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3M Cc ATUM TpU U3Y4YEHUU TMpeaMeTa «XHUMHS» JTOMUHHUPYIOIICe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITETLHOMY MPHHITHIO TPaAaMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEeILHOCTH: PEIICHHs MpoOJeM, MOucKa, aHalu3a U 00paboTKK HWH(POPMAIINH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOJAHYIO CPELLY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU I MOUCKAa U aHalu3a y4eOHOU M
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMUYECKOTIO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, INpH IJIAHUPOBAHUM U MPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM maHe cpenHero oO0mero oOpa3oBaHUsS MpeaMET «XUMUS»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsmacTu «EcTecTBeHHO-Hay4YHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUsI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, coctapisieT 68 yacos: B 10 kimacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TMPEACTABICHUN O XHMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TO3HAHHUM SIBIICHUI
npupoasl, B (QOPMUPOBAHUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIIEHHUSI K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUYECKUM DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTass M COKpali€HHas), MOJib, MOJSpHas
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIN cKeneT, (YyHKIHOHANbHAsS TpyIIa,
paluKall, U30MEpUsl, U30MEPBI, TOMOJIOTUYECKUN PAI, TOMOJIOTH, YIII€BOJOPOIbI,
KHCJIOPOA, M a30TCOAEpkKAIIUE COCAMHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUsT CTPOCHUS
opranuueckux BemiectB A. M. bytinepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3bIK XWMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHUECKHUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MTPAKTUYECKOM JIEATEIBHOCTH YEIIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMHOJb30BATh COOTBETCTBYIOLIUE MOHATUS MPH
ONMCAHUU COCTABA, CTPOEHHUS U MPEBPAICHUN OPraHUYECKUX COCIUHEHMIA;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMya OpraHMYECKMX BEIIECTB W YPaBHEHUHW XUMHUYECKUX PEAKIUH,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHUYECKUX BEUIECTB JJIs WJUIKOCTPALIMU HX
XAMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh HU3yUEHHBIX
OpPraHMYECKUX BEIIECTB II0 HX COCTaBY M CTPOCHUIO K ONPEAECIEHHOMY
KJIAcCy/Tpynne CcoequHeHuN (yriIeBOJOPOABI, KHCIOPOA U a30TCOJIEpPIKAIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IIO



cucremarnyeckoir HomeHknatype (IUPAC), a taxke NpUBOAWTH TPUBUAIHHBIC
Ha3BaHMS OTACJBHBIX OPraHUYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, AallETHUIICH,
ATWJICHTJINKONb, TJHIECPUH, (eHoN, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbUHASI
KHCIIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsI KUCIIOTA, TIII0KO03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOPMHPOBAHHOCTh YMEHHS OINPEACISITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUSAX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

chOPMHPOBAHHOCT, ~ YMCHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METAHOJ, STAHOJ, 3THJICHIJHUKOJIb,
TIUIEpUH, (EHON, aleTalbJACeTu]l, MypaBbUHAasi U YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH TE€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbsd (HE(QTh, NOPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MepepadOTKH;

c(OPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUs, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS Uil TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHUYECKOM
MOCYJIOM W JTa0OpaTOPHBIM OOOpYZOBaHHEM, a TaKXKe MpaBWia OOpaIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO JT1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpPMHPOBAHHOCTh YMEHHWI TUIAHUPOBATh U BBHITIOJHATH XUMHUYECKHM
AKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TIOJTYUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEILIECTB, JIeHATypalus OCJIKOB NMPU HArpeBaHWU, I[BETHBIC PEaKIuu OCIKOB) B



COOTBETCTBUHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpaIieHuu C
BEIIECTBAMU M JIA0OPATOPHBIM OOOpPYJOBAaHHEM, MPEACTABISATH PE3YyJbTAThI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHMX
peakuuii 1 GopMyJIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

cOPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyld M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHdopmaruu, aTEpHET U ApyTHX);

chOpPMHPOBAHHOCTh ~ YMEHHMH  COOJIIOAaTh  MpaBUjia  AKOJOTUYECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JI€ATENbHOCTH B IEJAX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOIHOU CpENlbl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBUICHUS W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JIECUCTBHUS Ha OpPraHU3M
YEJIOBEKA,

JUIs O0y4YaroIUXCcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa misg 3anucu XuMHYeCKUuX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIass M HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpPMUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOUW KApTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBJICHUI
npuposibl, B (GOPMUPOBAHMU MBINUICHUS U KYJAbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIs pElISHUs MPAKTUYECKUX 3a71a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYACT:
OCHOBOIIOJIAralONIUe MOHATUSA (XUMUYECKHI 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBA3b
(KOBaJIeHTHas, MOHHAS, METAJUINYECKasi, BOJIOPOJIHAS ), KPUCTAIUIMYECKAS PEIIETKA,
TUMBl ~XUMHUYECKUX  PEAKIHUA, PpPacTBOp, IJEKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiui, XUMHUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
ANEKTPOJIMTUYECKON aucconmanuu, nepuoanyeckun 3akoH [l M. Menneneesa,



3aKOH COXPaHEHUs MAacChl BELIECTB, 3aKOH COXPAHEHMS U MPEBPALICHUS dHEPTUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUs, JIEKAIIME B OCHOBE INOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHMX SIBICHHUH, (PAKTOJIOTMYECKUE CBEIEHUS O CBOMCTBaX,
COCTaBe, MOJIyYEHUU U 0€30I1aCHOM MCHOJIb30BAaHUM BaXKHEUIINX HEOPTAHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIHOCTH YEJIOBEKA,

c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIC MPU3HAKUA TMOHATHUH,
YCTaHaBJIMBAaTh MX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITHUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHHUU MCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbpie Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbl ra3, YIJIEKUCIBI ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAs COJA, TUPUT U JIPYTHE);

c(OpPMHPOBAHHOCTh YMEHUH OINPEAEIIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COEAUHEHHUSX PA3IMYHOTO COCTaBA, BUJ XUMHUYECKOU
CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKkTep Cpebl B BOAHBIX pACTBOPaX HEOPraHUYECKHUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OMNpeneIEHHOMY KJaccCy/TpyIie
COEIMHEHU (IIPOCTBIE BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUBI, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuonos Ilepuoanueckoil cucTeMbl
xumuueckux snemeHToB JI. M. MennesneeBa, MCIONb3ysA MOHATHA «S-, P-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPreTHUYECKUE YPOBHW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAMHEHUU
10 nepuoaaM u rpynnam llepuognueckor cucrembl XUuMHYECKUX d1eMeHTOB [l. 1.
Mengeneena;

cOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKHME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PaA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHME T'€HETUYECKOW CBSA3HM MEXKIY HEOPraHWYECKUMHU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;



c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XUMHYECKHUE PEAKIIUU TI0
pa3IuMYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyuX BEIIECTB, TEIJIOBOMY
3¢ deKTy peakiuu, U3MEHEHHUIO CTETEeHEH OKMCICHHS 3JIEMEHTOB, 00paTHMOCTH
peaKIiy, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUW pPa3IUUHBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEeaKIuid HOHHOTO OOMEHa, YUUThIBas
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIIMU UAYT JO KOHIIA;

chOpPMHPOBAHHOCT, YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKIAIOLIUE
KAueCTBEHHBIM COCTaB pPa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIONIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c()OPMHPOBAHHOCTh YMEHHMH PACKpbhIBaTh CYLIIHOCTb  OKHCIIHUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIUM MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOro OaslaHca
ATUX PEaAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEaKlMU OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larensbe);

chOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHUMHUYECKHE TIPOIECCHI,
JekKale B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpPYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKIMSIMHU IO BBINOJHEHUIO JaOOPATOPHBIX
XUMHUYECKUX OITBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAa BOAOPOJA B MPUCYTCTBUU KaTaauzaTopa,
ONpEJEeNeHHe Cpeabl PacTBOPOB BEHIECTB C TMOMOUIBI0  YHUBEPCAIBLHOTO
WHJUKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON pEeaKIlu,
peakiuu MOHHOTO OOMEHA, KAayeCTBEHHBIE peaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metamey u «HemeTamiby) B COOTBETCTBHHM C TPABWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAIllEHWH C BEUIECTBAMU M JIA0OPATOPHBIM 000pYAOBaHUEM,



NOPECTaBISTh PE3yJIbTaThl XUMHYECKOrO HSKCIepuMeHTa B Qopme 3amucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUl W (OPMYyITUPOBATH BBIBOJBI Ha OCHOBE
3TUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWja  JKOJOTHUYECKH
1eJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATETBHOCTH B IEJSIX
COXpaHEHHUs] CBOETrO 3/I0POBbSi U OKPY’KaIOIIEeW MPUPOTHOM Cpellbl, 0CO3HABAThH
OIACHOCTbh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBI OTPEEIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATs Ha mpuMepax crmocoObl YMEHBIICHUS H
MPEIOTBPAIICHUS UX BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CIEeNbIX M CHa0OBHIAAIIMX OOYYAlOLIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHuid JI. bpaiins nis 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (pPOBbIE)

Ne n/m Kontpoabnbie | IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoThI
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[Ipenmer opraHn4ecKoi XUMHH. https://academy-

1.1 Teopust CTpOEHUST OPraHUUECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coequneHuit A. M. byrneposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Paznea 2. Yraesogopoasl

IIpenenbHbIie YrIeBOOOPOIBI — https://academy-

2.1 pedl . AOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATt ec23-473¢-h3d7-ed82fcaddd02
HenpenenbHble yriieBOAOPOIb: https://acaderny-

2.2 peit y HOPOJIEL: 6 0 1 content.apkpro.ru/lesson/4038171e-
IKCHBI, ATKAJTHCHEL, ATKHHEL 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTHYeCcKHe yIIIeBOI0POIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
24 PHPOIIRIE HOTORHHIA 3 1 0 https://lesson.edu.ru/04/10
YIIIEBOAOPOIOB M UX IepepaboTka
Hroro 1o pasneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
https: -
3.1 Cnuptsl. @enon 3 0 0 ps:flacatlerny

content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fad71694f

Anpneruapl. KapOOHOBBIE KHCIIOTHI.

https://academy-

3.2 7 content.apkpro.ru/lesson/8664b319-
Croxubie SQupe! 0ba3-4945-h076-ch7ae5858090
https://academy-
3.3 VYriaeBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro mo pazneny 13

Pa3nen 4. A3oTcoaep:kaiye opranudeckne coelMHeHus

https://academy-

4.1 Awmunbl. AMUHOKHACIOTEL. beiku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no pazueny 3
Pa3zaea S. BeicokomoieKyIsipHbIe COeIHHEHUS
5.1 ITnacrmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [leproanueckas cuCTeMa XUMHUYIECKHIX 3 0 0 https://lesson.edu.ru/04/10
sneMenToB /. 1. MenneneeBa
1.2 XHUMHYECKUE PEaKITUU 6 1 1 https://lesson.edu.ru/04/10
.M 0
1.3 Crpoettne petiecsa. Muoroobpasite 4 0 0 https://lesson.edu.ru/04/10
BEILECTB
Htoro no paznemny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannueckasi xumust
2.1 Mertamisl 6 https://lesson.edu.ru/04/10
2.2 Hemerannst 9 https://lesson.edu.ru/04/10
2.3 CBA3b HEOPIAHMHCCKIX H OPrAHHHCCKIX 2 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMus U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBo yacoB
Ne Hara DJIeKTpOHHbIe U (POBbIE
Tema ypoka Kourpoabnbie | Ilpakruueckue
n/n Bcero U3yuyeHusi | o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipeamer opraHu4ecKkon XUMHH, https://academy-

1 e BOSHUKHOBEHHE, PA3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAUYCHHE 5ele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUs OPraHuYECKUX https://academy-

2 coequHenunii A. M. bytieposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
eé OCHOBHBIE IIOJIOKECHUA ab0e-4c59-9dcf-20517ae4b52¢
[IpencraBnenue o
KJIacCU(PUKAIIMKA OPTaHUYECKHUX
BemiectB. Homenkmarypa https://academy-

3 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucTemarecka) n e1a9-410f-b8be-bAch589aead1
TpI/IBI/IaJ'II)HBIG Ha3BaHUSA
OpFaHI/IquKI/IX BCIICCTB
AJIKaHBI: COCTaB U CTPOEHHE https://academy-

4 N ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCKHH Pt ec23-473c-b3d7-ed82fcaddd02
MeraH u 3TaH — npocTenIne https://acaderny-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPCACTABHTCIH ATTKAHOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB M CTPOEHHE https://academy-

6 . ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
cBoMCcTBa 4158-4bd1-ae98-18dc1cfb9399

7 DTHIICH 1 NPONHICH — 1 0 0 https://lesson.edu.ru/04/10

MPOCTEUIIINE MPEICTABUTETN



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[TpakTrueckas padora Ne 1.

https://academy-

8 «Tonyuyenue sTrseHa U content.apkpro.ru/lesson/53cd2379-
HU3yYE€HHUE €r0 CBOMCTBY 2a45-43b1-9f67-7ebcdaf03ce0
Aunkanuensl. byranuen-1,3 u

0 -1,3. 11

9 METIITDYTAIMEH- 2, OyrerHe https://lesson.edu.ru/04/10
CHHTETUYECKOTO Kay4yKa U
pE3UHBI
AJIKUHBI: COCTaB B OCOOCHHOCTH

10 CTPOCHILL, FOMOHOFHqueCKPiH AL https://lesson.edu.ru/04/10
ALleTHIIEH — MPOCTEUIINN
npeaACTaBUTCIIb AJIKWHOB
Brruncnenus mo ABHCHUIO httDS://academV-

11 . P content.apkpro.ru/lesson/7dada027-
XHMHTICCKOH peaKtim 8448-418f-b416-fbaledd4ab6d
ApeHbI: OEH30J1 U TOIYOI https://academy-

12 Tp ' yor- content.apkpro.ru/lesson/d86d7d00-

OKCHTHOCTE apeHoB d5b4-491d-aded-c3ddal9feefs
I'eHeTrueckas cBs3b

13 YHICBOAOPOZIOB, https://lesson.edu.ru/04/10
MPUHAIISKANIUX K Pa3THUHBIM
KJ1accaM
[IpupoiHBIE HICTOYHUKHU
YTJIEBOJOPOJOB: IPUPOAHBIN ra3

14 Y TIOTIYTHBIE HEPTSIHBIE Ta3bl, https://lesson.edu.ru/04/10
He(Th U MPOAYKTHI €€
nepepadoTKu
I1

15 PUPO/IHIHIC HOTORHHIH https://lesson.edu.ru/04/10

YIJI€BOJIOPOIOB: IPUPOIHBIH ra3



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Y TIONTyTHBIC HE(PTSHBIC Ta3Hl,
HEPTh U IPOIYKTHI €€
nepepadboTKu

KonTponbnas pabota no

16 https://lesson.edu.ru/04/10
pazneny «YTIeBoa0pOab»

[IpenenbHble OJHOATOMHBIE https://academy-

17 CIIUPTBI: METAHOJ U 3TAHOJL. content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBsi3b 7440-4b6f-bf84-c04fa471694f

https://academy-
MHOroaToMHbIE€ CIIUPTHI:

18 content.apkpro.ru/lesson/461aa9c8-
JTIUICHITHOIE 1 HMHCpHH cOef-4827-a8e5-d12a0bedc826
@DeHoJI: CTPOCHUE MOJIEKYIIbL, https://academy-

19 (hbU3UYECKHEe U XUMHUYECKUE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHUE 7c5f-4116-896e-10a2278b08f1
Anpaeruabl: hopManbaeTua U https:/academy-

20 ] i content.apkpro.ru/lesson/8664b319-
AUCTATBACTIA. ALCTOH Oba3-4945-b076-ch7ae5858090
OIHOOCHOBHBIE TIPE/IETbHbIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAs U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
ITpakTuyeckas padora Ne 2. https://academy-

22 «CBolicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHUCJIOTBD) 386d-444a-8de3-7efha8h98cdb
CreapuHoOBas U OJIEMHOBAS

23 KHCIIOTBI, KaK IPEJICTaBUTENN https://lesson.edu.ru/04/10
BBICIIAX KapOOHOBBIX KHCIIOT
MBpbI1a Kak COJIA BBICIIIAX

24 KapOOHOBBIX KHCIIOT, UX https://lesson.edu.ru/04/10

MOIOIIIEE NEUCTBUE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Crnosxubie 3¢upbl Kak
IIPOU3BOIHBIE KAPOOHOBBIX

https://academy-

25 r content.apkpro.ru/lesson/71ac43f2-
[CPOIOT. L BAPOTHS GHONHRN a0d4-4945-a0eb-1e59cd5F4dof
a¢upoB
JKupbl: TUOPOIN3, IPUMEHEHUE https://academy-

26 5 ppl: THIP - 1P ’ content.apkpro.ru/lesson/71ac43f2-

HOJIOrIICCKas poIlb KUPOB a0d4-4945-a0eb-1e59cd5f4dof
VYraeBoabl: COCTaB,
kinaccudukanus. BaxuHeitme https://academy-

27 _' content.apkpro.ru/lesson/709ce43a-
TpEACTABATCIIN. 1J1I0K034, deb6-4281-963b-01d2e212d4d0
bpykTO3a, caxapo3a
K

28 PAXMAJT H LEILTOTNO38 KAk https://lesson.edu.ru/04/10
MIPUPOIHBIE ITOJIUMEPEI
KonTposbHas padota 1o

29 pasieity https://lesson.edu.ru/04/10
«Kucnopoaconepxaiue
OpPTaHHYECKUE COCTUHCHHUS

https://academy-
30 AMUHBI: METUJIAMUH U aHWJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKUCIIOTHI KaK
am¢oTepHbIe OpraHNYECKHe https://academy-

31 p p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCHMHCHILA, X DHOTIOTHHCCKOC 43d1-4873-ace0-78ecab009628
3gauenue. [lenTuanl
benku kak npupoiHbIE https://academy-

32 BBICOKOMOJICKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COCITUHECHUSI 43d1-4873-ace0-78eca6009628
@)

33 CHOBHDIC HOHATHA XHMIH https://lesson.edu.ru/04/10

BBICOKOMOJICKYJIAPHBIX



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

COETUHEHUN

OcCHOBHEBIE MCETOJbI CHUHTE3a

34 BHCOKOMOHUG KYIVIPHbIX 1 https://lesson.edu.ru/04/10
coegunenuii. ITnacTmaccsl,
Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMAYECKUH DJIEMEHT. ATOM.
DJeKTpOHHAs KOHPUTYpALIHS aTOMOB

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

Ilepronnueckuii 3aKOH U
[lepuonnueckas cucreMa XMMHUYECKUX
sneMeHToB [. 1. MenneneeBa, ux cBs3b
C COBPEMEHHOM TEOpHEH CTPOCHUS
aTOMOB

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

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMHYECKHUX JIEMECHTOB M UX
COCIMHEHUH TI0 TPYIITIaM U MePUOJIaAM.
3HavYeHHE MEPUOINIECKOTO 3aKOHA U
CHUCTEMBI XUMHUUYECKHX 3JieMeHToB JI.1.
MenieneeBa B pa3BUTHU HAyKU

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

Crtpoenue BelecTBa. XMMHUUECKasi CBSI3b,
e€ BUJIbI; MEXaHU3MbI 00Pa30BaAHMUS
KOBaJICHTHOH CBsi3U. BogopoaHas cBs3b

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

BajeHTHOCTB. DIIEKTPOOTPHIIATEIEHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

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

[TonsATHE O AMCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 1015 BEIeCTBa B pacTBOpE

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



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

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUH.
['eHeTnyeckas CBSI3b HEOPTaHUUECKUX
BEIIECTB, Pa3IMYHbIX KJIACCOB

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

Knaccudukanmst XaMUYeCKUX peakiuii B
HEOPraHUYECKOU U OpraHu4eCcKOn
XUMHH. 3aKOH COXPAHEHUS MacChl
BELIECTB; 3aKOH COXPaHEHUS U
[IPEBPALEHHS] SHEPTUU IIPU XUMHUECKUX
peakumsx

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

Ckopoctb peakiuu. OOpaTumMbie
peakiuu. XMMUYECKOE paBHOBECHE

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

10

[TpakTuueckas pabora Ne 1. «Bnusiaue
pa3In4YHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

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

11

DIIEKTPONUTHYECKAS JUCCOLIHAITHS.
[TousiTre 0 BoOpoaHOM moka3zarese (pH)
pactBopa. Peakiii noHHOTO 0OMEHa.
I'maponns opraHnvecKux u
HEOPTraHWYECKUX BEIECTB

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

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [TonsTHE 00 BIIeKTpONH3E
pacIiaBoB ¥ pacCTBOPOB COJIECH

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

13

KoHnTtponbHas paboTa mo pa3aeny
«Teopernyeckre OCHOBBI XUMUW))

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

14

MerTanbl, UX MOJIOKCHUE B
[lepronnueckoit cucreMe XMMUYECKUX
anemenToB 1. . MenpaeneeBa u
0COOCHHOCTH CTpOCHHUS aToMOB. O01IHe

https://lesson.edu.ru/04/10
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(bPISI/I‘IeCKI/IC CBOMCTBa METAJJIOB

15

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PSA HAIIPSHKEHUI METaJIOB

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

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPHH, KT, KalTbIUH,
MarHui, aIIOMUHUAN) U UX COSAMHEHUHN

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

17

XuMHdecKre CBOMCTBA IMHKA, JKeye3a U
UX COE€OUHEHUN

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

18

XuUMHYECKUEe CBOMCTBA XpoMa, MEAU U UX
COEIMHEHUI

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

19

[TpakTuueckas pabota Ne 2. "Pemienue
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Metamab»"

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

20

HeMeTaJIJII)I, X ITOJIOKECHUEC B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB JI. 1. Menpaeneera u
OCOOCHHOCTH CTPOCHHUS aTOMOB

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

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
ANOTpOIUST HEMETAJUIOB (Ha TIpUMepe
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

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

22

XUMHUYECKUE CBOWCTBA IaJIOT€HOB, CEPhI
U UX COSTUHEHUN

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

23

XuMHuecKue cBoiicTBa a3ota, pocodpa u
UX COCOUHEHUU

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

24

XHUMHUYECKUE CBOMCTBA yIiIepoa,
KPEMHHUS U UX COCIUHECHUI

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

25

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U
UX COeINHEHUH

https://lesson.edu.ru/04/10
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26

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
o TeMe «Hemeramery». Berauciienns mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

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

27

[Tpaktuueckas padora Ne 3. «Pemienue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Hemertanmnbi"»

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

28

KonTtponbHas pabora mo Temam
«Mertamiae» u «HemeTamisi»

29

Heopranuueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKUE OCHOBAHUS

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

30

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYEeCKUE COCANHECHUS.
I'eneTnyeckas CBA3b HEOPraHUYECKUX U
OpraHUYEeCKUX BEIIECTB

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

31

Ponp xuMmuu B 00ecIieueHuH
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

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

32

[IpencraBienust 06 0OIMMX HAYUHBIX
MPUHITUTIAX TPOMBIIIEHHOTO MTOJTYYeHUS
Ba)XKHEUIIINX BEIIECTB

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

33

Yenosek B MHPE BEHIECCTB U MaTCpHUAIOB

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

34

XHUMHMS U 300pOBbE YEIIOBEKA

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

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 knacc/ IN'abpuensna O.C., OctpoymoB W.I'., CnankoB C.A., AkuroHepHoe o611ecTBo «3marenbeTro
«IIpocsemenue»,2021 r
Xumus, 11 knacc/ IN'abpuensna O.C., OctpoymoB N.I'., Cnaakos C.A., AkiimoHepHoe o011ecTBo «31aTenbeTBoO
«IIpocemenuner»,2021r.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Xumusi(06a3oBeiitypoBeHb ). Peanu3zaius oOpa3oBaHus: MeToandeckoe nocoodue nis yuutens / Kaepuna A. A., [luuyruna
I'.B.; nox pen.I'. B. Ilnuyrunoii. M. : ®I'BHY «MHcTutyT cTpareruu pazsutus oopasoanust PAOy», 2022. 81 c.:ui.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/






