MHHHUCTEPCTBO NPOCBEIIEHUS POCCUIACKOM ®EJEPAIIUN
OTtaen oOpa3oBanusi aAMMHUCTPALMHU I.JlUBHOTOpPCKa

AaMuHHcTpauus ropojaa JluBHoropcka

MBOY "lIkoaa Ne2 um. FO.A.I'arapuna"

PABOYAS IPOTPAMMA
(ID 1131731)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb)

115t ooyyatromuxest 10 — 11 kimaccos

r. JluBaoropck 2024



HHOACHUTEJIBHAA 3AIINCKA

IIporpamma 1o XMMHMH Ha YpOBHE cpenHero ooOuiero obpa3zoBaHMs pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Odenepanuny, TpeOoBaHMH K pe3ynbraTaM OcCBOeHHMs (enepaiibHOM  00pa3oBaTeIbHON
nporpaMmMsl cpenHero obmiero obpazosanus (POIT COO), npexncraBieHHbix B DepepanbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM cranaapre COO, ¢ yuérom Konuenmuu npenojaBaHMs
yuebHoro mpenmMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIu3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POrPAMMBI, U OCHOBHBIX MOJIOXKEeHUN «CTpareruu
pa3zBuTusi Bocniutanus B Poccuiickoit ®enepanuu Ha niepuon 10 2025 roga» (Pacmopsixenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XHWMHUH, K OIPEACTCHHUIO O0Omei
CTpaTeruy 0O0y4eHUs, BOCIIMTAHUS U PA3BUTHUS OOYUarOIIUXCs CPEeICTBAMU y4eOHOro mpeamera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIEC MOJOXKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o00pa3oBaHWE, IOJIy4aeMO€ BBIIYCKHUKaMU  00Ieo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CcHUCTEME XHMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpa3zoBaHue 00y4arOLIMXCsl Ha YPOBHE CPEIHETrO
ob1rero ob6pa3oBaHusl CpeACTBAMH Y4eOHOTO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOEHUE
KOTOPOIO ONpeZeNeHbl B MporpaMMme MO XHMHUHM € Y4ETOM CHEIM(DUKM HAyKU XHMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXKe C y4ETOM OOIIMX
Hesell ¥ MPUHIUIIOB, XapaKTepU3YIOLUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpPEeIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHsI KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAayK UTPaeT 0COOYI0 POjib B COBPEMEHHOM
IUBUJIM3AlMH, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCHT CBOHl BKJaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHHUSI.

TecHo B3aMMOAEWCTBYS C JpYIMMHM €CTECTBEHHBIMM HayKaMHM, XUMHUS CTaja
HEOTHEMJIEMON YacThbi0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOTO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHash XMMMs Kak Hayka CO3HMJaTelibHasl, KaKk HayKa
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIeHUE NI00aNbHBIX MPOOJIeM YCTOWYHBOTO PAa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM ¢ OOIMMH LENIMH M NPUHLUUIAMU CPEIHEro o0Iero odpa3zoBaHus
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEHIHOIO BKJIIOYEHHS B JKM3Hb COIIMYMa,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapisroliuMu  npeamera «XUMHsS» ABISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMH» 1 «OO011asi 1 HeOpraHMyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SBIISIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAaHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMbI 3HAHUU
IpU M3Y4YEHUHU MpeaMeTa O0ecledrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa comepxkanusi KypcoB — «Oprannueckas xumusi» U «OO011as 1 HeopraHudeckas
XUMUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
OonpeAci€HHbIX TEOPETUUYECKUX YpOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMYECKUX M AJIEKTPOHHBIX IMPEJICTABICHUN O CTPOCHHUM BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHUU IOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XUMUYECKON CBS3M, KIACCH(UKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yriiom 3peHus B npeamere «XuMmus» 0a30BOr0 YpPOBHS paccMaTpUBaETCs
U3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa30BaHUS TEOPETHUSCKHA MaTepual |
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYYAIOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATHh
3HAYCHHE TEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHMX M METOJOJOTHYECKUX IO3UIINH,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Ennnas cucrema 3HaHUM O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOEHUHU, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMPOIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh WH()OPMAIIMIO U MPUMEHSTH €€ NJisl TIOTOJHEHUsI 3HAHUMN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUsl GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH U TEOPETUUECKUMHU MPEIINOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHHs
OSHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mnane pemieHus 3amad BOCHUTAHUS, PA3BUTHUS W COLMAIH3AIUU OOYYArOIIMXCS
MPUHATBIE MPOTPAaMMON IO XHMHH TOIXOJBI K OMPENENECHUIO COJEPKAHHS M TIOCTPOCHUS
npeaMeTa MpeayCcMaTpuBaoT (HOPMUPOBAHUE YHUBEPCATBHBIX yUEOHBIX JEHCTBUMN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MONCKa, aHAIN3a 1
00paboTku uWHPOpMAIUK, HEOOXOMMMBIX I TPUOOpPETEHHs] ONbITa TMPAKTHUYECKOH U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAKOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHUHU.

B npakTuke npenogaBaHus XUMUHM Kak Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs, TakK
M Ha YypOBHE cpemHero oOmero oOpa3oBaHus, TPH ONPEACIEHUU COJEepPKATEIHHOU
XapaKTepUCTUKU LEeJeH H3y4YeHHs] MpeaMeTa HampaBiICHUEM IMEPBOCTEIICHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCs (QOopMUpPOBaHME OCHOB XHUMHUYECKOW HaykHm Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW MEATeIbHOCTH YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJdbTypbl. C METOAMYECKOM TOYKH 3pEHUS TaKOW MOIX0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS IIPEIMETA SIBIISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO AaHHOW TOYKE 3PEHHMS TJIABHBIMHU LEISIMH M3Y4YEHUS NMpeaMeTra «XUMUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBISIOTCS:



. dbopMUPOBaHHE CUCTEMBl XMMHYECKHX 3HAHUN KaK BaKHEHIICH COCTABIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B OCHOBE KOTOpPOM JIeKaT KIIOYEBbIE TOHSATHS,
(dbyHaaMeHTaNbHbBIe 3aKOHBI U TEOPUM XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U MOHHMMAaHUE
CYILITHOCTH JOCTYMHBIX 0000IIEHUI MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOpHUEN
WX Pa3BUTHUA U CTAHOBJICHUS;

J dbopMupoBaHHEe U pPa3BUTHE NPEJICTABICHUNA O HAayYHbIX METOAAaX IO3HaHUS
BEIIECTB U XUMUYECKUX PEaKIHi, HEOOXOAUMBIX AJIs MPUOOPETEHHS] YMEHHUI OPUEHTHPOBATHCS
B MHUpPE BEIECTB U XUMHUYECKHUX SIBIICHUW, UMEIOIIUX MECTO B IMPUPOJE, B MPAKTHUYECKOU U
MOBCE/IHEBHOM JKU3HH;

J pa3sBUTHE YMEHUH W CHOCOOOB JEATENLHOCTH, CBSI3aHHBIX C HAOIIOJCHHUEM U
00BSICHEHHEM XHMHUYECKOTO 3KCIIEPHUMEHTA, COOMIOICHNEM MpaBuUi 0€30MacHOro OOpamieHus ¢
BEIIIECTBAMH.

Hapsiny ¢ atuM, copepxarenbHas XapakTepUCTUKa 1eJIel U 3a[a4 U3y4eHUs IpeaMeTa B
porpaMMe Mo XMMHUH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B CHCTeME cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NpPEANOoYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJep)KaHus OOydeHus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUW U MPUMEHECHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKHX 3a7ay.

B cBs3u ¢ »TUM npu U3ydeHHH TpeAMeTa «XUMHUS» JIOMHUHHUPYIOIIEe 3HAUYCHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajanrtanus oO0yd4alIIMXCs K  YCIOBHMSIM JMHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

¢bopMupoBaHue y OOy4YarOIIUXCSl KIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE NI PA3TUYHBIX BUJOB JEATEIHHOCTHU: PEIICHUS MPOoOIeM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIUU, HEOOXOTUMBIX ISl MPUOOpPETEHHUs OIbITa
JeATEbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TakKe JJI1 OLEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30ITaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE NTO3HABATEIbHBIX UHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yyaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIOHHbIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaln3a yueOHO! U HayYHO-TIOMYIIpHON WH(DOPMALIUKA XUMHUYECKOTO
COJIepKaHuUs;

dbopMupoBaHHEe ¥ pa3BUTHE Y OOYYAIOIIMXCS AaCCOIMATHBHOTO M JIOTHYECKOTO
MBILUIEHUS,  HAOMIOAATEeIbHOCTH, COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpblE  OCOOEHHO
HEOOXOUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIUTaHHE Yy oOOydarommxcs YOEeKIEHHOCTH B TYMaHMCTUYECKOW HampaBlI€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNUS SHEPreTUYECKHMX PECypCcOB M COXPaHEHUs MPUPOJHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHMsI OIbITa WCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
TPAMOTHBIX PEUICHUHN B CUTYAIUSAX, CBI3AHHBIX C XUMHUUYECKUMU SIBICHUSMH.

B y4yebHOM mnmaHe cpemHero ooimero o0pa3oBaHUs MPEAMET «XHUMHUs» 0a30BOTO YPOBHSI
BXOJIUT B COCTaB MpeIMETHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO1ee 4ncI0 9acoB, OTBENEHHBIX IS M3YYCHUS XUMUHM, Ha 0a30BOM YpOBHE CPETHETO
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 4vaca (1 ywac B Hexmenmo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

IIpenMer opraHn4eckol XMMHUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B I1OIYYCHHUH
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
nu3oMepust. XuMUYecKasi CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBA3H.

IIpencraBnenne o  kiaccuukanum  OpraHudeckux — BemiectB.  HomeHkiarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

DKcrepuMEHTAIbHBIE METO/Ibl M3YUEHUS BELIECTB U UX MPEBpAICHUI: 03HAaKOMJIEHHE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJNKaHBI: COCTaB U CTPOCHHE, 'OMOJIOTMYECKUN psA. MeraH M 3TaH — HpocTediue
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH Psil. DTHIIEH U MPONUIIEH — POCTEHIIINE
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U TIPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaxXHEHIINE XUMUYECKHUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTMUYECKUH psif. ALETWIEH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu ruAPUPOBAHUS, TATOTCHUPOBAHHUS, THPATAIINN, TOPCHUSI), TOJTYUYCHUE U IPUMCHEHUE.

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NUECKHE U XUMUUYECKHE CBOWCTBA (peakiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUPoOsanus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoHbIe UCTOYHHUKH YTI€BOAOPOAOB. [IpHUpoHbIiA Ta3 U MONMyTHbIE HEPTAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTamUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U MPOIyKThI €ro nepepaboTKy.

OKCIepUMEHTANIBHBIE METO/IBI M3YUEHUS BELIECTB U UX MPEBpAIEHUI: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHYECKOW pPaOOTHI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €ro CBOMCTB.

Pacuérnsle 3anaun.

Bbluuciienuss mo ypaBHEHMIO XUMMUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IPOAYKTOB PEAKILIUN).

Kucnopoacoaepxamme oprannyeckne coeiNHEHUs!

IIpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHOJ: CTpPOEHHE, (pU3nUecKue U
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOPOJaMH, TOPEHHE),




npruMeHeHne. BoopoiHbie CBA3M MEXAy MOJEKyJaMH CIUPTOB. JleficTBHe MeTaHOIa U STaHOJIa
Ha OpraHMu3M YelloBeKa.

MHOroaToOMHBIE CHOUPTBHL. OJTWICHTJIUKOIb W TIUIEPUH: CTPOCHHUE, (PHU3UYECKUE U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STHJICHTJIUKOJIS.

@deHo: CTPOCHHE MOJIEKYIBI, (pU3MUecKue M XMMHUYECKHe CBOicTBAa. TOKCHYHOCTB
denomna. [Ipumenenue genona.

Anpnerunsl U Kemowusi. DOpManbIeruj, auneTalbIeTHA: CTpPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBa (pEeakLUMU OKHMCICHHS W BOCCTAaHOBJIEHUS, KaueCTBEHHBIC PEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE IpeieTIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHAsA U YKCYCHAs! KMUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalM), MOodydeHue M npuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
uX Molollee aeicTBre.

Crnoxuble 3(UpbI KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX 3(HUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xupoB. buonoruyeckas posib *KUPOB.

VYrieBobl: cocTaB, KiaccU(pUKaIUs YIIIeBOIOB (MOHO-, TU- U MOJUcaxapu/ibl). [ moko3a
— MPOCTEHUIINH MOHOCAXapHJl: OCOOEHHOCTU CTPOCHMSI MOJIEKYIbI, (U3NYECKUE U XUMHUECKHUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHWE, OpOKEHHE TIIIOKO3bI), HAaxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, onosorunueckas poib. DorocunTes. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemmtonosa kak nNpupoJiHble nonuMepbl. CTpoeHHe Kpaxmaia U IeJUTIONI03HI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKcIepUMEHTaIbHbIE METOABl M3YyUeHHs BEIIEeCTB W HX NPEBpalleHU: MPOBEACHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHosna okcugoM wmenu(ll)), mMHOroaromMHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMmajga C HOJOM), TPOBEACHHE MPAKTUYECKOW pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnsbie 3anaun.

Bbluuciienuss mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIeCTBAa WM NPOAYKTAa peaklUWH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BELIECTB MJIM POJYKTOB PEAKIINH).

A3oTcoieprkaliye opraHn4eckie CoeIMHEHusI.

AMUHOKHCIOTBI Kak aM(oOTepHble OpraHudeckue coequHeHus. Pusmueckue u
XUMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

Benku xak mpupOAHBIE BBICOKOMOJEKYISIpHBIE coenuHeHus. llepBuuHas, BTOpHYHAs W
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcIepUMEeHTaIbHbIE METObl U3YYCHHs BEIIECTB M WX IpEBpAIleHUil: HAOII0JeHUE U
ONHCaHWE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENKOB NpH HAarpeBaHWM, LIBETHBIE
peaxiuu OEIKOoB.

BbicokoMo1eKy JIsIpHBIE COeIMHEHUS

OCHOBHbBIE TOHATHS XUMHUH BBICOKOMOJIEKYJISPHBIX COCIMHEHUI: MOHOMEp, MOJIHMED,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUKN, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSAMHEHUH — MOJIMMEPU3AIUs U TOJTMKOHICHCAITHUS.



DKcIepUMEHTaIbHBIE METOJIbI M3YYEHUS BEIECTB U UX MPEBPAILCHHI: 03HAKOMIICHHE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBS3U.

Peanuzanus MexxnpeIMEeTHBIX CBSI3€H NMPU U3YYEHUU OpraHudeckoid xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTeCTBEHHO-HAyYHBIC MOHATHUS: SIBJICHHWE, HAYYHBIH (akT, TUIIOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEPEeHUE,
HKCIEPUMEHT, MOICTPOBAHUE.

Oduzuka: MmaTepus, SHEPrus, Macca, aTroM, OJJIEKTPOH, MOJIEKYJa, JHEepPreTHUYeCKUui
YPOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKUE BEIUYHHBI U
€MHHUIIBI X U3MEPEHHUSI.

Buonorus: knerka, opranusMm, O6uocdepa, oOMEH BeUlecTB B OpraHusMe, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: nUIIEBbIE MPOAYKTHl, OCHOBBI PAI[MOHAJIBHOTO TMHUTAHUS, MOIOIIUE
CpeACTBa, JIEKAPCTBEHHbIE M KOCMETHYECKHE TNpenapaTbl, MaTepHajbl U3 HCKYCCTBEHHBIX M
CUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMUU

XuUMHUeCKUH dieMeHT. AToMm. Sapo artoma, H30TOMNBI. JNEKTPOHHAs O00O0JOYKa.
DHepreTUUecKrue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

[Iepnonnueckuit 3akoH u Ilepmoamueckas cucrema Xumudeckux osnemeHtoB [l .
MenneneeBa. CBsA3b mnepuoanyeckoro 3akoHa M [lepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CI0KHBIX BEIIECTB
[0 TpyNIaM U nepuojam. 3HaueHHe NePUOANYECKOT0 3aKOHA B Pa3BUTHHU HAYKU.

CrpoeHne BemecTBa. XHMMHUYECKas CBS3b. Buabl XUMHUYECKOW CBSI3M (KOBaJIEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTauindyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DNeKTpooTpUaTeTbHOCTh. CTeneHb OKuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYJIAPHOTO M HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsTHEe 0 AMCIEpCHBIX cUCTEMaX. MICTHHHBIE M KOJUIOWIHBIE pacTBOphl. MaccoBast 1015
BEILECTBA B paCTBOPE.

Knaccudpukanus Heopranuueckux coequHeHui. HomeHkiatypa HeopraHMYecKHX
BEUIECTB. ['eHeTHYeckas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAIUX K Pa3IUYHBIM
KJIACCaM.

Xumuueckas peaxius. Kimaccupukanuss XMUMHUYECKUX pPEaKkUUWi B HEOPraHUYECKOH W
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHHS MACCHI BEIECTB, 3aKOH COXPAHCHUS WU IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pasyin4HbIX (hakTopoB. OOpaTUMblE peakLuu.
Xumnueckoe paBHoOBecHe. DaKTOpbI, BIUAIOIIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHUS.
[Tpuniun Jle [larensbe.



OnexkTponutuueckas aucconuanus. CuinpHble U ciaadble 3MeKTpoiuThl. Cpeaa BOIHBIX
PacTBOPOB BEILIECTB: KUCIIas, HEUTpaJIbHAs, IIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJbl U3YUYEHHUS BELIECTB U UX IPEBPAILCHMI: AEMOHCTpaLUs
tabnun «llepuoguyeckas cucrema xumuyeckux siemeHtoB [[. U. MenneneeBa», uzyueHue
MoJielel KpPUCTAJUIMUECKUX pelEToK, HaOJIIoJeHHe U ONHUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKEeHHE NEPOKCHAa BOAOPOAAa B MPUCYTCTBUU KaTaau3aropa,
OIpENIETICHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILIBI YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEAKLIUH.

Pacuérnpie 3amaun.

Pacuérel mo ypaBHEHUSIM XUMHUYECKMX pEaKUWid, B TOM YHCIE TEPMOXUMHUYECKHE
pacu€Thl, pacYETHI C HCIIOJIL30BAHUEM MOHITHUS «MacCOBas JOJIsI BELIECTBAY.

Heopranuueckasi Xumms

Hemeramnbl. Ilonoxkenue HemetaiioB B Ilepuoandeckord cHUCTEME XHUMHUYECKUX
anementoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTroMOB. (DU3HUYECKHE CBOHCTBA
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

XUMUYEeCKHEe CBOWMCTBA BaXHEHMIIMX HEMETAJIOB (raJlor€HOB, cephl, a3oTa, (ocdopa,
yIiepoJia U KPEMHUS) U UX COCAMHEHHM (OKCHAO0B, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUH).

[IpuMeHeHne BA)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meramnsl. [lonoxenue meramios B [lepuonnueckoi cucreMe XUMHUYECKUX 3J€MEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOiue
¢dusnueckue cBoiicTBa MeTayioB. CIUIaBbl METAIOB. DJIEKTPOXMUMHUECKUN Ps HAMpPIKEHUI
METAJJIOB.

XUMUYEeCKHE CBONCTBA BAKHEWIIMX METAJUIOB (HATPHUH, Kanmuil, KaubIUil, MarHuii,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

O6mue cnocoObl monydeHus MeTauioB. [IpruMeHneHne MeTamioB B ObITY U TEXHHKE.

DKCHEepUMEHTAIBHBIE METOJbl M3YUYEHMsI BEIIECTB W WX TMPEBpAICHHI: H3ydeHUe
KOJUIeKIIMU «MeTalibl U CIJIaBbl», OOPa3I[OB HEMETAJUIOB, pPEIIeHHE SKCIEePUMEHTATBHBIX
3aj7a4, HaOJIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoOJIeHiCTBME TUAPOKCHIA aTIOMUHHUS C PACTBOPAMH KHCIOT U IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnpie 3amayn.

Pacuéter Macchl BemecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce UIU 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEUIECTB, Pacd€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIINU, ECITH OJTHO U3 BEIIECTB UMEET MMPUMECH.

XuMUS 4 KU3Hb

Ponrp xumum B oOeCneYeHHMM DKOJIOTHYECKOW, HSHEPreTUYeCKOW W  THUIIEBOM
0e30MacHOCTH, Pa3BUTHH MeAWIHMHBL. [lOHSATHE O HAyYHBIX METOAAX IMO3HAHUS BEIIECTB U
XAMHYECKHUX PEaAKIUM.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO TMOJNYYeHUs
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHUpe BEUIECTB M MaTEpPUAJIOB: BAXKHEHIINE CTPOUTENIBHBIE MaTepHUalbl,
KOHCTPYKIMOHHBIE MaTepUalibl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuaibl I DSJICKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEPATIbHBIC yI0OpEHUS.

X¥UMHS U 370pOBbE 4YEJIOBEKA: MPAaBHJIa HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENApaToB,
npaBuiia 6€30MaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBOM XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3€H NMPU U3YYCHUH OOIIEH 1 HEOPraHWYECKOH XUMUU B
11 xmacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUH,



TaK M MOHSTHH, SBISIIOUUXCS CUCTEMHBIMH JJIs1 OTACJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OOmue ecTeCTBeHHO-HAy4YHBbIC TOHSATHUS: HAy4YHBIH (DaKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJU3,  CHUHTE3,  KiIaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

Oduszuka: marepusi, SHEprusi, Macca, aToOM, 3JEKTPOH, MMPOTOH, HEHUTPOH, HOH, WU3OTOII,
pPaOaKTUBHOCTh, MOJICKYJa, SHEPreTUYCCKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHusM, JKocHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHEpabl, TOPHBIC TIOPOIBI, MTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus:  XUMHYECKas  MPOMBIIUIEHHOCTb,  METAJUTYprusi,  MPOHU3BOACTBO
CTPOUTETBHBIX MaTepHaJIOB, CEJIbCKOXO035IHCTBEHHOE MIPOU3BOJICTBO, MUIIEBAs
MPOMBIIUICHHOCTh, (papMaleBTU4eCKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUAIOB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUHU.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMSBI 110 XMW HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHHs OOYYaIOIIUMHCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro 00IIero 00pa30BaHUs SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cooTBeTrcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISIOLINE:

O0CO3HaHUE OOYYAIOIIMMUCS POCCUMCKON Tpa)kIaHCKOW HACHTHYHOCTH — FOTOBHOCTU K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMuMe MOTUBALIUU K 00YYEHHIO;

L[eJICHANPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBAThCS B CBOEH JAESITEIHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHUS SKOJOTUYECKOH KYIBTYphl W CIIOCOOHOCTH CTaBUTh LENH M
CTPOUTD KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pE3yJAbTaThl OCBOCHMSI NIpeaMeTa «XHUMHs» JOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCHUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMH M TpaBUJIAMU TOBEACHHS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCS.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTa «XUMUS» OTpa)karoT cpOpMUPOBAHHOCTH
OMbITAa TIO3HABATENIbHOM M TPAKTHUECKOH JEATENbHOCTH OOy4alouuxcs 10 pealu3aluu
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamIaHCKOTrO BOCIUTAHMS

OCO3HaHHUs 00Y4YalOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SI3aHHOCTEH, YBaXKCHUS
K 3aKOHY U MPABOMOPSIIKY;

MIPEJICTAaBICHHUS] O COIMAIbHBIX HOPMAax M MpaBWJIaX MEXJINYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOM JIEATEIBHOCTH NP CO3/IaHUU YYEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBITOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh W TPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTHKY W apryMEHTHI
JIPYTHUX TIPU aHAIKU3E PA3TUYHBIX BUOB YUEOHOU IESATEINHHOCTH;

2) IaTPUMOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOLIEHHA K HCTOPUYECKOMY M HAy4yHOMY HACJIEAMIO OTEUECTBEHHOM
XUMUU;

YBOXXEHUS K IPOLIECCY TBOPYECTBA B O0JACTH TEOPUHU MU MPAKTUYECKOTO MPUMECHECHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pPEe3yJbTaT JJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX IKCIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

MHTEpeca W I[I03HABATENIbHBIX MOTHBOB B IIOJYYEHHH W TOCIEAYIOIIEM AHAIIN3E
UH(GOpPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMSI;



CIOCOOHOCTH OILIGHUBATh CHUTYallUM, CBS3aHHbIE C XHMHUYECKHMMHU SIBICHUSMH, WU
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

TFOTOBHOCTU OLIEHHMBAaTh CBOE IOBEIECHHE M IOCTYIKM CBOMX TOBApUUIEH C IO3MUIMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHMs IIEHHOCTEH 370poBOoro u Oe3zomacHOro obpasa XHU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOJIIO/ICHHST TIPaBHI OE30MacCHOTO OOpaIIeHUs! C BEIIECTBAMU B OBITY, IOBCEAHEBHOM
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHMMAaHMI LEHHOCTH TMpPaBWJ HMHIUBUAYAJHHOTO M KOJUIEKTMBHOTO O€3011acHOTO
MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIFOACH;

OCO3HAHMS TIOCJIEACTBUN M HENPHUATHS BPEAHBIX MPHUBHIYEK (YIOTPEOICHHS aKOTOIs,
HapKOTUKOB, KYPEHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATEIbCKOM EeSTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEUICHUM NPAKTUYECKUX 3aJa4 COLHUAIbHOMI
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3y4eHHUIO0 MpodeccHil pa3inyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yjbTaTaM TPYJOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHUAYAJIbHOH TPaeKTOpUU OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11eCTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTMUYECKH 11€1€CO00Pa3HOro OTHOLIEHUS K IPUPOJE, KaK UCTOYHHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MMOHUMAaHHUS II100aIbHOT0 XapaKTepa IKOJIOTUUECKUX MPoOIIeM, BIUSHHUS 3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHUs HEOOXOJUMOCTH UCIOIb30BaHUS JOCTHXKEHUN XUMHHU ISl pEIIEHUS BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BAHNUS;

AaKTUBHOT'O HENpUATUS AECUCTBUN, MPUHOCSIIINX BpPEI OKpYKalolled MpUPOIHOUN cperne,
YMEHHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPHUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLIATh UX;

HaJIM4YUsl PAa3BUTOrO SKOJOTMYECKOIO MBIIUIEHMS], SKOJIOIMYECKON KYJBTYphl, OIBITA
JEeSTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MI03HABATENIbHOM, KOMMYHUKAaTUBHON M COIIMATIBHOMN MPaKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHUMAaHUS Ccleun(UKN XUMUU KaK HayKd, OCO3HaHHA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LEJIOCTHOTO TPEACTABICHUS 00 OKpYXKarolieM
MHpE KaK O €JUHCTBE MPHUPOJbl M YEIOBEKA, B MO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHUS;

yOexxkAEHHOCTH B 0CO00I 3HAUMMOCTH XMMHH Ui COBPEMEHHOM LMBHIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BAXXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOM
KYJIbTYpbI, PEIIEHUH TI00ANbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOW M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,



00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOTr0 YiIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTHM: IIOHMMAaHMs CYIIHOCTM METOJOB IIO3HAHWI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
yYMEHUS ie7aTh 000CHOBaHHbIE 3aKIFOUEHHS Ha OCHOBE HAayYHbIX (DAKTOB M MMEIOLIMXCS IaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BaTh XWMHUYECKHUE 3HAHUS JJIs  PELICHMs
Ipo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpPECca K MO3HAHUIO U MCCIIEN0BATENbCKON JEATEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMUIO M CaMOOOpa30BAHHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pa3duuHbIX cdepax npodeccCHOHATbHON
JIeSATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOEHUS y4eOHOro mpenMera «XHUMHUS» Ha YpOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HaYUMBIC U1 (DOPMHUPOBAHMSI MHPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCIUIUTMHAPHBIC
(MexXnpenMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTPAXKAIOIIKE LEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJI0B TTO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLEeCC, CUCTEMA, Hay4HbI (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHS, UCCIEI0BaHNE, HAOIIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U JpyTue);

yHUBEpcaJbHble  y4eOHble  AeiicTBUs  (TIO3HABaTEJbHBIE, KOMMYHHUKaTUBHEIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHHe (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOyYaromMxcs  HMCIOJIB30BaTh  OCBOEHHBIE  MEXIUCUHUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHbIe PE3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU yUE€OHBIMHU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

OByaieHNe YHMBEPCAILHBIMH YU€OHBIMH MO3HABATEIbHBIMY € CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOATENbHO (OPMYIHPOBATh W aKTyaIM3UPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEICIIATh IENN JEATSIIbHOCTH, 3ajaBas IMapamMeTpbl U KPUTEPHH WX JOCTHKCHUS,
COOTHOCHUTH Pe3yIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU IIEJISIMHU;

HCIIOJIB30BAaTh IIPU OCBOCHHU 3HAHUN HpI/IéMBI JIOTUYCCKOT'O MBIIIJICHUS — BBIACIIATH
XapaKTepHbIE TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MMOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u HBHeHHﬁ;

BBHIOMpATh OCHOBAaHUS W KPUTEPUH M KiIacCH(UKAIMHU BEIIECTB U XUMHUYECKUX
peaKIuii;

YCTaHABJIMBATL MPUYUHHO-CJIICACTBCHHBIC CBA3U MCIKAY U3YYACMbIMU SIBJICHUSAMU,

CTPOUTH JIOTHYECKHE PACCYXICHUS (WHIYKTUBHBIC, IEAYKTHUBHBIE, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUSI B pacCMaTpUBAEMBIX SBICHHAX, (hOPMYIHPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

IMPUMCHATH B MPONECCCC MO3HAHUSA, UCITOJIB3YCMbIC B XUMHUH CUMBOJIMYCCKUC (3HaKOBBI€)
MOJIeIIH, TTPeoOPa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHYECKUI 3HaK (CUMBOJI) DJICMEHTA,
XUMHUYecKass (GopMyna, ypaBHEHHE XHMMHUYECKOH peakuud — TpU peleHHH Y4eOHBIX



MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1ay, IPUMEHATh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HccIeI0BaTeIbCKHE JeHCTBHUSA:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O IIO3HAHUS BEIECTB U XUMUYECKUX PEaKIIHA;

dbopMynHMpoBaTh LENM W 3a7aydl  MCCIEIOBAHUSA, HCIOJIb30BaTh IIOCTABICHHBIC |
CaMOCTOSITENIbHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKAa3bIBAEMBIX CYXICHUH;

BJaJIeTh HaBBIKAMU CaMOCTOATENBHOIO IUIAHUPOBAHMUSA M IPOBEICHMS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb OOOOLIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

npuoOOpeTaTh ONBIT YYEHHUECKOW MCCIE0OBATENbCKOH M TPOEKTHOW JEATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
IPAKTUYECKUX 3aj1a4, IPUMEHEHUIO Pa3IMYHbIX METO0B [TO3HAHUS.

3) pa6ora ¢ ungopmanmei:

OpUEHTHPOBATbCS B PA3IUYHbIX HCTOYHMKAX HHGopManuu (HAYy4HO-IOMYJIsSpHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOcoOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB H (OPM TPEACTABICHUS, KPUTUYECCKU
OLIEHUBATh €€ JI0CTOBEPHOCTh Y HEIIPOTHUBOPEUMBOCTH;

(dbopMynIHpOBaTh 3ampochl M MPUMEHSTH Pa3IMYHBIE METOABI MPH TOUCKE U OTOOpe
uHpopMaLnu, He0OXOAUMOM Ui BBITOJIHEHHS YUeOHbIX 3aay ONpeeIEHHOIO THIIA;

MPUOOPETaTh OMBIT UCIOJB30BAHUS NH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUHN U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (OpMY MpECTaBlIeHUs UHPOPMALUH (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCIOJIb30BaTh HAYYHbBI $A3BIK B KadecTBE CpEACTBA IMpH paboTe ¢ XHUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecKue M MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MTPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

OgBiajeHne yHMBePCAJIbHBIMH KOMMYHHKATUBHBIMH /1eliCTBUSIMU:

3aJjaBaTh BOIIPOCHI 10 CYLIECTBY 00CYX/1aeMOI TeMBI B XOJ€ IMAJIOra W/ IUCKYCCUH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYIIATh C MpPE3EHTalMEN pe3ylbTaTOB MO3HABATEIbHON N1E€ATEIbHOCTH, MOJTY4YEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTa, MPaKTUUYEeCKOH paboThl IO HCCIEJOBAHHIO CBOICTB H3y4yaeMbIX BEIECTB,
peanu3aly y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI 0 pPE3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHMH MyTEM COTJIACOBAHUS TIO3UITUH B X0J1e 00CYXICHHUS 1 OOMEHAa MHCHHSIMHU.

OByajgeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1eICTBUAMM:

CaMOCTOSITENIbHO TJIAHUPOBATh M OCYLIECTBIIATH CBOIO MO3HABATENIbHYIO JESTEIbHOCTD,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBHINOJHEHUM YU4EOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEelICHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH JEATEIIBHOCTM Ha OCHOBE CaMOaHalu3a H
CaMOOLIEHKHU.



INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUsD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHHUH O XHUMHUYECKOH COCTaBISAIOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XMMHUU B IO3HAHWUU SIBICHUW TPUPOIBI, B (OpMHUpPOBAHUU
MBIIUICHUS W KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIBHOM TI'PAMOTHOCTH, HEOOXOIUMOM st
pEIICHUs] TPAKTUYECKUX 3aJlad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOTHON CpeEIe;

BJIAJICHUE CHUCTEMOW XHMMHYECKUX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
MNOHTUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
ANEKTPOOTPHUIATEIIBHOCTh, XUMHUYECKast CBs3b, CTPYyKTypHas ¢opmyna (pa3BépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAsE Macca, MOJSPHBIA O00BEM, YITIEpPOIAHBIA  CKeJNeT,
(GyHKIIMOHATIBHAS TPYIIA, pagdKan, H30MEpHs, W30MEPbl, TOMOJIOTHYECKUN pPsiji, TOMOJIOTH,
YIIEBOAOPOAbI, KHCIOPOA U a30TCOJEpKallie COeTUHEHUSI, MOHOMEp, MOJIUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSAMHCHHSI); TCOPUU U 3aKOHBI (TCOPHS CTPOCHHS OPTaHUISCKUX
BemiectB A. M. byTiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3BIK XUMHUHU; MHPOBO33PCHUYCCKHE 3HAHWS, JICXKAIIUEe B OCHOBE IMOHUMAHUS
MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBJICHUM, (DaKTOJOTUUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH 1 0€30MMaCHOM HCITOJIb30BAaHUU BAXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JCATEIHPHOCTH YEIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUH BBISIBJISITh XapaKTePHBIC MPU3HAKH MTOHATHH, yCTAHABIIUBATH
UX B3aUMOCBSI3b, UCTIOJIB30BaTh COOTBETCTBYIOIINE TTOHATHS MIPH OMUCAHUH COCTaBa, CTPOCHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY JJISI COCTaBICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAIEHHOI) (hOPMYII OPraHHMUYECKUX BEIIECTB
U ypaBHEHUN XUMHUYECKUX pPEaKIUi, U3TOTABIMBATH MOJIEIN MOJIEKYJ OpraHMYeCKHX BEIECTB
JUTSL WJUTFOCTPAITUU UX XUMHUYECKOTO M IMTPOCTPAHCTBEHHOTO CTPOCHHS;

chOpPMUPOBAHHOCTh  yYMEHUU yCTaHaBIUBATh MIPUHAIEKHOCTD M3YYEHHBIX
OPTraHWYECKUX BEIIECTB IO WX COCTaBy M CTPOCHHUIO K OMNpPENEIEHHOMY KJaccy/Tpyrre
COCIMHEHUI (YyrneBoaoposl, KHUCJIOPOJ u a30TcozepKaliue COCTMHEHMS,
BBICOKOMOJICKYJISIPHBIC COCTMHEHUS ), JaBaTh UM Ha3BaHUS 10 CHCTEMATHYECKOH HOMEHKIIATYype
(IUPAC), a Taxke NPUBOIWTH TPUBHAJbHBIC HAa3BaHUS OTIEIBHBIX OPraHUYECKUX BEIIECTB
(oTusieH, TPOMWIICH, AaIleTWICH, OJTWICHIJIMKONb, TIUlepuH, (eHon, dopmanbaerun,
areTanbJeTu]l, MypaBbUHAs KHCIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAs KUCJIOTa, CTEapUHOBAs
KHCJIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOPMUPOBAHHOCTh YMEHHS OMNPENENISITh BHUIbI XMUMHUYECKOH CBSI3U B OpPTraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHHsSI MPUMEHSTH MOJOKEHUS TEOPUHU CTPOCHHSI OPTaHHMYECKHUX
BeuiecTB A. M. byrtiepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHUW XapaKTEepH30BaTh COCTaB, CTPOCHHUE, (PUINUECKHE W
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEJICTABUTENCH PAa3TUYHBIX KIACCOB OPraHUYECKHUX BEIIECTB
(mMeTan, 2TaH, STWIEH, TPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHzou,
METaHOJ, dTaHOJ, YTHJICHTIIUKOIb, TJIMIEPHH, (EHON, aleTalIbIeIul, MypaBbHHAs U YKCYCHas
KHCJIOTBI, TJIOKO3a, Kpaxmaj, Ie/UII0JI03a, aMHUHOYKCYCHas KHCIIOTa), HIUIIOCTPUPOBATH
TEHETHUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XHUMUYECKUX PEaKIUN C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT,



c(OPMHPOBAHHOCTh YMEHHs XapaKTepU30BaTb HCTOYHUKU YIIIEBOJOPOIHOTO CHIPHS
(HedTh, MPUPOAHBIA Ta3, yrojib), CIOCOOBI HMX MEPEePadOTKH M MPAKTUUECKOE NPHUMEHEHUE
IPOJYKTOB EPepadOTKH;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUMCICHUS MO XUMHYECKHM YPaBHEHHIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKIMHM I10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOITYKTOB PEAKIUN);

cOPMUPOBAHHOCTh YMCHHI BJIAJETh CHCTEMOW 3HAHUH 00 OCHOBHBIX METOAAX
HAyYHOTO MMO3HAHUs, UCIOIb3YEMbIX B XUMHUH MPU U3YUYEHUU BEIIECTB U XMMHUYECKUX SIBICHUN
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PEUICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIO/IaTh MpaBUia MOJIb30BAHUS XUMHUYECKOM MOCYI0N U
71a00paTOpPHBIM 000PYZIOBAaHUEM, a TAK)KE MPaBHUiIa OOpPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUJIAHUPOBATh M BBHINOJHATH XUMHUYECKUH SKCIIEPHUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HArpEeBAaHUU, MOMyYEHUE ATHICHA U U3YYCHHE €ro
CBOMCTB, KaueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEIECTB, JIeHaTypauusi O€JIKOB IpuU
HarpeBaHUU, IIBETHbIC PEAKI[MU OETKOB) B COOTBETCTBUU C MpPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu oOpalieHNH C BEIIECTBAMU M JIAOOPATOPHBIM O0OpPYIOBaHHUEM, NPEICTABIATH PE3yJIbTaThI
XUMHYECKOTO HJKCIepuMeHTa B (opMe 3alMucCd YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUl U
(GopMyIUpOBATH BBIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHM KPUTHUECKU aHAIU3MPOBATh XMMHUYECKYI0 HH(MOpPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCT YMEHHMH COOMIOAATh MpaBUJa HSKOJIOTHYECKH I1EJIeCO00pa3HOro
MOBENEHUA B OBITY M TPYHOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarollled MPUPOJHON Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBMS HA >KMBBIE OPTaHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMAas cMbicn mnokaszarens [1/JIK, mosicHaTe Ha
OpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPAIIEHUS UX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
YeJI0BEeKa;

Ui 00yYaromuXcs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS: YMEHHE NPUMEHSThH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKHX SBJICHHUIA;

Ul CHeNbIX M CIa0OBUIAIMX OOy4aroIuXcs: yMEHHE UCMOIb30BaTh pelibeHO-
TOYEYHYIO cucteMy 006o3HaueHuit JI. bpaiins ans 3anucu XuMu4yeckux Gopmy.

11 KJIACC

[IpenMeTrHble pe3ynbTaThl OCBOEHUA Kypca «OOm@as u HeopraHudeckas XUMH)
OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA: O XWMHYECKOW COCTABISIONMICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa, POJIM XMMHUU B TO3HAHWUU SIBICHUW MPUPOIBI, B (POPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHrsT TPAaKTHYECKUX 3adad M DKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BJIAJICHUE CHUCTEMOW XHMMHYECKUX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIOJATaroIIne
MOHATHUS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O00BEM, BAJICHTHOCTh, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHCJICHUs, XWUMHYECKass CBs3b (KOBAJICHTHAsl, HOHHAS, METaJUIMYecKas, BOJOPOJIHASA),
KpUCTAJUIMYECKasi  pelETKa, TUIIBI XMMHYECKMX  PEakLMi, pPacTBOp,  JJIEKTPOJIUTHL,
HEAJICKTPOJIUTHI, AJICKTPOIUTHYCCKAs JUCCOLUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKOH  pEakIMH, XHUMHYEeCKOE pPaBHOBECHE); TEOpPUM M  3aKOHBI  (Teopus
SJIEKTPOJUTUYECKON Auccolanuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH



COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHYECKHUX
pEaKlMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKMHM $A3BIK XMMHUH, MHPOBO33PEHUECKHE 3HAHMS,
JeKallMe B OCHOBE IIOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBICHUH,
(hakTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyY€HUH U 0€30MacCHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUH BBIABIISTH XapaKTepHble IPU3HAKU OHATHH, yCTaHABINBATb
UX B3aUMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONKUCAHUU HEOPraHMUYECKUX
BEUICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIb30BaTh XMMUYECKYI0 CUMBOJUKY IJISi COCTABICHHS
GopMyn BelIECTB M YypaBHEHMH XHMHUYECKHUX pPEaKLUH, CHUCTEMaTHYECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OT/ICIbHBIX HEOPraHUYECKMX BEIIECTB (yrapHbId Tas3,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErali€Has W3BECTb, IIUTbEBAas COJa, NUPUT U
Apyrue);

C(OPMHPOBAHHOCTh YMEHHUH ONpEeAeNsATh BAJCHTHOCTb W CTENEHb OKUCIECHUS
XUMHUYECKMX DJJIEMEHTOB B COEAMHEHMSIX PA3JIMYHOIO COCTaBa, BMJI XMMMUYECKOH CBS3U
(KOBaJIeHTHasi, UOHHAs, MeTaNIN4yecKas, BOJOPOIHAs) B COCJUHEHUSAX, TUI KPUCTAUIMYECKON
peIETKY KOHKPETHOTO BELIECTBA (aTOMHAs!, MOJIEKYJIIpHas, MOHHAs, METAJUIMUECKasi), XapaKTep
Cpelibl B BOJHBIX PACTBOPaX HEOPraHUYECKUX COCIUHEHUM;

c(OPMHPOBAHHOCTH YMEHHUH YCTaHABINUBATH MPUHAICKHOCTh HEOPTAHUIECKUX BEIIECTB
IO UX COCTaBY K ONpeAEIEHHOMY KJIacCy/TpyIle COeAMHEHUH (MIPOCThIE BEIeCTBA — METAJLIbI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KHCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHUI pacKkpbIBaTh CMBICH Iepuoandeckoro 3akona JI. MW.
MengeneeBa U JI€MOHCTPUPOBATH €ro0  CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
HNPOTHOCTUYECKYIO (PYHKIINY;

c(OPMUPOBAHHOCTh ~YMEHHMM XapaKTepu30BaTb JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUECKUX 3ieMeHTOB /1. 1.
MeHeneeBa, HMCHONB3Ys TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHMTANN», «IHEPreTUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XMMHUYECKHX 3JIEMEHTOB M HUX
COEIMHEHUH 110 nepuoaam u rpynnam [leproandeckoil cucTeMbl XUMHAYECKHUX d1eMeHToB /1. M.
Menneneena;

c(OPMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XHMUYECKUE
CBOMCTBAa HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPXKIATh CYIECTBOBAaHUE
FEHETUYECKON CBA3M MEXAYy HEOpraHMYeCKUMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKINI;

c(OPMUPOBAHHOCTh YMEHUS KIACCU(PHUIMPOBATh XUMUYECKUE PEAKLIHUU MO Pa3TUUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
M3MEHEHHUIO CTENIEHEeW OKUCIIeHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, Y4acTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTH YMEHHH COCTABIATh YPAaBHEHUS PEAKLUI pa3IMYHBIX THUIIOB, MOJTHbIE
U COKpAallEHHbIE YpaBHEHUS peaklrii MOHHOIO OOMEHa, YUMThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaxkuy UAyT 10 KOHLA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, IOATBEPIKAAIONINEe KadeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHI PACKPBIBATh CYLITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKMii HOCPEICTBOM COCTABICHMSI AEKTPOHHOIO OaaHca 3TUX PEaKIU;

c(OPMHPOBAHHOCTH YMEHHUH OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKkui OT
pasinYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOr0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (npunuun Jle [llarense);

C()OPMHPOBAHHOCTE YMEHMH XapaKTepU30BaTh XUMHYECKHE IPOLIECCHI, JIEKAIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYyYeHUsI CEPHOM KHUCIOThI, aMMHUAKa, a Takke cPOpPMUPOBAHHOCTh



npefcTaBieHuid 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMPOoOJieMax XUMHUYECKOTO
IIPOM3BOJICTBA;

c(OPMHPOBAHHOCT YMEHUH TNPOBOJAUTH BBIUYUCICHHUS C HCIOJIb30BAaHUEM IOHSATHS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IPU XUMHUYECKHX
peaxkuusax, Macchl BEIIECTBAa WIK 00bEMA ra3oB 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wik 00bEMY OJTHOIO M3 YYaCTBYIOIIMX B pEaKIMM BEIIECTB, TEIUIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOaTh IPAaBUIIA MOJIb30BAHUSA XUMHUECKON MOCYI0N U
71a00paTOPHBIM 000PYAOBAaHHUEM, A TAKXKE IPaBHJIa OOpAIEHUS C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IJIAHUPOBAaTh M BBHIMOJHATH XUMHYECKUI SKCIIEPUMEHT
(pa3noxeHue MepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINpEAeSICHUE Cpelbl
PacTBOPOB BEIIECTB C MOMOUIBI0 YHHBEPCAILHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeakLUH, PeaklMd HOHHOrOo OOMEHa, KaueCTBEHHbIE pEaKkIUH Ha
cynbdar-, kKapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHWMS, PEIICHUE SKCIEPUMEHTAIbHBIX
3ajay no TtemaMm «Metawub» U «Hemeramib»y) B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0€30MacHOCTH NpU 0OpallleHNH ¢ BELIECTBAMU U JIa0OpATOPHBIM 000PYJOBaHUEM, IIPEICTABIAThH
pe3ysbTaThl XMMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTAaTOB;

C(OPMHUPOBAHHOCTh YMEHHMH KPUTHUYECKH aHAJIM3UPOBAaTh XMMMYECKYI HH(popMauo,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYHHKaluu, WHTepHET U
JPYTHX);

C()OPMHPOBAHHOCTb YMEHHMH COOJIOAATH IpaBHJIA HSKOJIOTMYECKH I1eJ1eCO00pPa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS M
OKpY’Karolled MpUPOJHOM cpenbl, 0OCO3HaBaThb OMACHOCTh BO3AECMCTBMS Ha >KUBBIE OPTaHU3MBbI
OTpeNIeNIEHHBIX BEIEeCTB, MOHUMasl cMblci nokasatens [TJK, noscHaTe Ha mpumepax crnocoObl
YMEHbILIEHUS U PEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

Ui 00yYaromuXxcs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMM 3]I0POBbs: YMEHUE NPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKHX SBJICHUIA;

Ul CHeNbIX M CIa0OBHUIAIMX OOy4aroIMXCs: yYMEHHE HCHOJIb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB M TeM

KoanuecTBo 4acoB

deKkTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrpoabnsie IIpakrnyeckue
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTsbI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[Ipenmer oprannueckoit xumuu. Teopus
. https://lesson.academy-
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 0 0
content.myschool.edu.ru/catalog
M. bytieposa
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIEBOAOPOABI — aJKaHbBI 2 0 0 https: lesson.acacemy-
' bex T AOPOL content.myschool.edu.ru/catalog
99 HenpenenbHble yrieBoaOpoOIbl: aJKEHBI, 6 0 1 https://lesson.academy-
' QJIKaINEHBI, AJTKUHBI content.myschool.edu.ru/catalog
https://lesson.academy-
2.3 ApoMaTudecKue yriieBoaopo 2 0 0
POMATHHACCIHE YIIICBOAOPO/IbE content.myschool.edu.ru/catalog
54 [IpupoiHBIE HICTOYHUKH YIIJIEBOIOPOIOB 3 1 0 https://lesson.academy-
' U UX nepepadboTKa content.myschool.edu.ru/catalog
Hroro mo pazueny 13
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
https://lesson.academy-
3.1 Cnuptsl. ®enon 3 0 0 » v
content.myschool.edu.ru/catalog
Anpaerunsl. KapOoHOBBIE KUCTOTHI. https://lesson.academy-
3.2 7 0 1
CnoxHblie 3(pupsl content.myschool.edu.ru/catalog



https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog

https://lesson.academy-

33 YTIeBOzEI 3 content.myschool.edu.ru/catalog
Wroro no pazueny 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHHs

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3 ::)t:ts(;:]/tliii?;ﬁggﬁ ELTJY;U /catalog
Wroro no pazueny 3
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 :gﬁ;:‘/tlﬁzizzggﬁ gg:}_/;u Jcatalog
Hroro no pazgeny 2
HazBanue MmoayJist
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https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbnsie  IIpakrunyeckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuit

11 3akoH U [lepunoandeckas cuctema 3 0 0 https://lesson.academy-

' XUMHYECKUX 31eMeHTOB J[. U. content.myschool.edu.ru/catalog
Menneneesa

19 Ctpoenue BemniecTBa. MHOrooopasue 4 0 0 https://lesson.academy-

' BEIIECTB content.myschool.edu.ru/catalog
https://lesson.academy-

1.3 XHUMHYECKUE PEAKITUN 6 1 1 P Y
content.myschool.edu.ru/catalog

Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
https://lesson.academy-

2.1 Merasuist 6 0 1 D Y
content.myschool.edu.ru/catalog
https://lesson.academy-

2.2 Hemertamier 9 1 1 D y
content.myschool.edu.ru/catalog

53 CBs13b HEOPTAaHUYECKUX U OPTAHMYECKUX 9 0 0 https://lesson.academy-

' BEIIECTB content.myschool.edu.ru/catalog
Hroro no pazneny 17
Pa3zgen 3. XumMus u :Ku3HbL

https://lesson.academy-

3.1 XUMUS ¥ )KU3HD 4 0 0 D Y
content.myschool.edu.ru/catalog



https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog

Hroro no pazneny
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IHOYPOYHOE IINTAHUPOBAHHUE

10A KJIACC
Ne KoauuecTBo yacoB
o Tema ypoka Kontpoas  IIpakTuu Jlara JIeKTPOHHBbIE U(PPOBHIE
/ Bceero HbI€ ecKHne H3y4YeHUs o0pa3oBaTe/ibHbIE PeCypChl
u padoThbI padoThbI
[Ipenmer opraHnyecKoil XuMuH, €€ hitps://lesson.academy-
1 BOSHHKHOBCHIE, PA3BITHE I 1 0 0 content.myschool.edu.ru/lesson/a9f3d1
S HAYCHILC 91-5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-
Teopwust cTpoeHUs] OPraHNYECKUX content.myschool.edu.ru/lesson/c935a5
2 coenuHenuii A. M. Byrtieposa, eé 1 0 0 8c-ab0e-4c59-9dcf-
OCHOBHBIE TOJIOKEHUS 20517ae4b52e?backUrl=%2F04%2F1
0
e
3 Homeniatypa (CcTemaTieckas) 1 0 0 content.myschool.edu.ru/lesson/726ee0
158 TpI/IBI/IaJ'II)HI)Ie Ha3BaHUS 99-8139-410f-b8be-
b4cb589aead1?backUrl=%2F04%2F10
Opl"aHI/I‘IGCKI/IX BCIICCTB
https://lesson.academy-
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 0 0 content.myschool.edu.ru/lesson/258dd
TOMOJIOTHYCCKHI PSIJ| c06-ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
Meran u 3TaH — npocTenIIre https://lesson.academy-
5 1 0 0 content.myschool.edu.ru/lesson/96419

NpEACTABUTCIIN AJIKAHOB

27f-bbc8-44h9-b3ea-



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10

8la2be75c47a?backUrl=%2F04%2F10
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11

12

AJIKEHBI: COCTaB U CTPOEHUE,
CBOMCTBA

OTWIEH U IPONUIEH —
IIPOCTEUIINE NTPEICTAaBUTEIN
AJIKEHOB

[IpakTuueckas padora No 1.
«IlonydeHue 3TUICHA U U3YUYCHHE
€ro CBOMCTB)»

Ankanuensl. byranuen-1,3 u
MeTunoyranuen-1,3. [lonyuenue
CUHTETUYECKOTO KayuyyKa 1 pe3UHbI

AJKHHBI: COCTaB U OCOOEHHOCTH
CTPOEHHUs, TOMOJIOTUYECKHUM P,
AneTniieH — npocTenInn
MIPEACTABUTEND AJIKUHOB

Brrunciienus 1o ypaBHEHHIO
XUMHYECKON peaKiuu

ApeHbl: 6€H30J1 U TOTYOII.

https://lesson.academy-
content.myschool.edu.ru/lesson/40381
71e-4158-4bd1-ae98-
18dc1cfb9399?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/05ab5
925-ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F04%2F1
0

https://lesson.academy-
content.myschool.edu.ru/lesson/53cd2
379-2a45-43b1-9f67-
7ebcdaf03ce0?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/6df233
93-6f08-4b9f-ae01-
a983b95h854a?backUrl=%2F04%2F1
0

https://lesson.academy-
content.myschool.edu.ru/lesson/05¢9a9
29-6741-4d7c-84b5-
009292468356?backUrl=%2F04%2F1
0

https://lesson.academy-
content.myschool.edu.ru/lesson/7dada0
27-8448-418f-b416-
fbaledd4ab6d?backUrl=%2F04%2F10

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10

TOKCHYHOCTH apEHOB

content.myschool.edu.ru/lesson/d86d7
d00-d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10

T'eneTnueckas cBsI3b

https://lesson.academy-
content.myschool.edu.ru/lesson/6¢919

13 | yriaeBoaopoJ0B, IPUHAIICKAIINX K 641-7956-4130-b1fd-
pasIMYHBIM KJIaccam c7e71db395d7?backUrl=%2F04%2F1
0
IIpUpOIBIE HCTOUHIKH https://lesson.academy-
. content.myschool.edu.ru/lesson/99557
14 YIJIEBOAOPOAOB: IIPUPOAHBIN a3 U a56-2221-43¢0-97b8-
HOYTHbIC HEQTAHEIC ra3bl, HOGTH 983de535c44d?backUrl=962F04%2F1
U IPOAYKTHI €€ mepepaboTKu 0
[IpHpOIBIE HCTOUHIKH https://lesson.academy-
_ y content.myschool.edu.ru/lesson/99557
15 YTJIICBOAOPOAO0B: IIPUPOAHBIN I'a3 U 859-2221-4380-97b8-
HONYTHBIC HETAHbIC Fasbl, HEpTH 983de535c44d?backUrl=%62F04%2F1
" NPOAYKTEI €€ nepepa60TKH 0
https://lesson.academy-
16 KontposbHas paboTa mo pasaeny content.myschool.edu.ru/lesson/6abf16
«YTIIEeBOIOPOIBI» 80-4eb5-46f2-8eas-
44d63cccf518?backUrl=%2F04%2F10
[IpesesHbie OTHOATOMHEL. https://lesson.academy-
17 crmprar: Meramon u STaHoN. content.myschool.edu.ru/lesson/5439c
BotoporHas casish 18b-7440-4b6f-bf84-
c04fa471694f?backUrl=%2F04%2F10
MHOroaToMHBIE CITUPTHI: https://lesson.academy-
18 content.myschool.edu.ru/lesson/461aa9

OTUJICHTJIMKOJIb U TTIMIHCPHUH

c8-c0ef-4827-a8e5-



https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10

d12a0bedc826?backUrl=%2F04%2F1
0

@DeHOJI: CTPOCHUE MOJIEKYIIBL,

https://lesson.academy-
content.myschool.edu.ru/lesson/64988

19 W3MYECKHUE U XUMHYCCKHE
g)BOI‘/'ICTBa IIPUMEHEHUE 3b8-7c5T-A716-896e-
’ 10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-
Anbaerupl: hopMaibAeTuI U content.myschool.edu.ru/lesson/8664b
20 aleTa TeLHL. AICTON 319-0ba3-4945-b076-
cb7ae5858b90?backUrl=%2F04%2F1
0
OIHOOCHOBHBIE TIPEIETbHBIE https://lesson.academy-
21 KapGOHOBEIC KHCIOTEL MypABHHAS content.myschool.edu.ru/lesson/b4feaa
04-3438-4b57-a3ec-
1 yreyeHas ba0fofe63c0d?backUrl=%2F04%2F10
Mpaxruseckas paGora Ne 2. https://lesson.academy-
22 «CBoficTE pacTEOpa YKCYCHOF content.myschool.edu.ru/lesson/9834d
CHCIIOTED 408-386d-444a-8de3-
7efba8b98cdb?backUrl=%2F04%2F10
CTeapI/IHOBaH 1 OJICMHOBAs https://leSSOn.aCademV'
23 KHCTOTHL, KK MpEICTABHTENH content.myschool.edu.ru/lesson/71ac43
BBICIIIUX Kap6OHOBI)IX KHUCIIOT f2-a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10
Mpbru1a Kak COJIU BBICIIUX
24 KapOOHOBBIX KUCJIOT, KX MOIOIIIEe MPE3CHTALIMS
JIIeUCTBUE
CroxHblie 3QUpPHI Kak https://lesson.academy-
25 | mpou3BOJHBIC KAPOOHOBBIX KUCIOT. content.myschool.edu.ru/lesson/71ac43

IManponus cinoxHbIX 3HUPOB

f2-a0d4-4945-a0eb-



https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
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26

27

28

29

30

31

32

JKupsl: runponns, NpUMEHEHHUE,
OuoJIOrNYecKas poJib KHUPOB

VrneBosI: cOCTaB,
knaccudukanus. Baxneitmme
MPEJCTaBUTEINN: TIIOKO03a,
¢bpyxTO3a, caxapos3a

Kpaxmai u nemironosa kak
IIPUPOIHBIE IOJTUMEPBI

KonrtponsHas pabota no pasaeny
«Kucnopoaconepxaine
OpPraHUYECKHE COCTUHEHUS

AMMHBI: METUJIAMHWH W aHWJINH

AMUHOKHCTIOTHI KaK aMm(pOTepHbIC
OpPraHMYECKUE COCTUHEHUS, UX
OMOJIOTHYECKOE 3HAUECHHUE.
Ilenrtuanl

benku kak npupoHbie

https://lesson.academy-
content.myschool.edu.ru/lesson/71ac43
f2-a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/709ce4
3a-debh6-4281-963b-
01d2e212d4d0?backUrl=%2F04%2F1
0

https://lesson.academy-
content.myschool.edu.ru/lesson/690fbb
76-f94a-4f77-bbbe-
3d3ae748f716?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/66a7b
d94-10.04.20242bc5-4ec7-b7c7-
f893919d217.04.20245a?backUrl=%2
FO04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/0c608a
59-4c69-4481-839¢-
9205f201b73e?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/c2f2f3
d7-43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F1
0

https://lesson.academy-
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BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

content.myschool.edu.ru/lesson/c2f2f3
d7-43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F1
0

OCHOBHBIE TTOHSITUS XUMHHU

https://lesson.academy-
content.myschool.edu.ru/lesson/45b81

33 BBICOKOMOJIEKYIIIPHBIX 1 dac-acha-440e-99e3-
COCTMHEHHI 14¢3ba78050a?backUrl=%2F04%2F1
0
OCHOBHbBIE METOJIbI CHHTE3a https://lesson.academy-
gq | BPICOKOMOICKYIAPHBIX 1 content.myschool.edu.ru/lesson/1600e
coenuHenuii. IlnactMaccsl, 4a4-d259-4ba9-9632-
Kay4yKH, BOJIOKHA 994fae4ce366?backUrl=%2F04%2F10
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB

Ne Kontpoas  IIpakTuu Jara JJIeKTPOHHBbIE LM (PPOBBIE
Tema ypoka
n/n Bcero HbIe ecKHe U3YYeHUs o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
. https://lesson.academy-
XUMHAYECKUN DIIEMEHT. ATOM.
R p—— 1 0 0 content.myschool.edu.ru/lesson/20b1df
aTOM;E ypatl 2e-6ce4-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11
n N
HZPEZHE:ZEE:: j;ff:Mz https://lesson.academy-
Xnﬁnqjcmx semerrros 1, content.myschool.edu.ru/lesson/e7d48
Mot IeNeena. 1 CBAAE C T 1 0 0 881-055d-49da-a49c-
ACHIEERE, N 7375c3d033e92backUrl=%2F04%2F1
COBpeMeHHOI/I TCOpI/IeI/I CTpOGHI/Iﬂ l
aTOMOB £
3aKOHOMepHOCTI/I N3MCHCHUA
CBOI\/'ICTB XUMHUYCCKHUX DJIIEMCHTOB
T HIX COCTITHEHI [0 ThVIIHAM https://lesson.academy-
- ai Jnatere Py content.myschool.edu.ru/lesson/e7d48
HepI/IOHI/I‘{é!CKOFO 3aKOHa 1 1 O O 881-055d-49da-a49c-
pHOA 7375¢3d033e9?backUrl=%2F04%2F1
CHUCTCMBI XUMHNYCCKUX 2JICMCHTOB 1
J.W. Menneneesa B pa3BUTUU =
HayKu
C .
TPOCHHC BetecTEa . https://lesson.academy-
XI/IMI/I‘IeCKaSI CBA3b, €€ BI/I)II)I;
content.myschool.edu.ru/lesson/2859ec
MeXaHU3Mbl 00pa30BaHUs 1 0 0

KOBAJIEHTHOU CBsI3U. BonopoaHas
CBSA3b

02-8ecd-4cd8-8531-
edad962608fb?backUrl=%2F04%2F11
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BaneHTHOCTD.
DIIEKTPOOTPULIATEIHHOCTD.
Crenedb okucieHus. Benlectsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsTHE O IUCTIEPCHBIX
cucremax. MctuHHbIE 1
KOJUIOMIHBIE PACTBOPBHI.
MaccoBast 10J1s1 BELIECTBA B
pacTBope

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIVHEHUN.
I'eneTnueckas cBA3b
HEOPraHUYECKUX BEILECTB,
pa3IMYHBIX KJIACCOB

Knaccudukanms xumuaeckux
peaKkurii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXPAaHEHUS MacChl BELIECTB;
3aKOH COXPaHEHHUS U
MPEBPAILECHUS SHEPTUU TTPU
XUMHYECKHUX PEAKIUAX

Ckopoctb peakiun. OOpaTuMele
peakuuu. XUMHUYECKOE
paBHOBecHE

[TpakTuyeckas padora Ne 1.
«BnusiHMe pa3nuyHbIX (HaKTOPOB

https://lesson.academy-
content.myschool.edu.ru/lesson/12bfc3
48-007f-4796-bcda-
180fc6b720fe?backUrl=%2F04%2F11

https://lesson.academy-
content.myschool.edu.ru/lesson/8ae38b
e6-e06f-4fae-9729-
69903109f968?backUrl=%2F04%2F1
1

https://lesson.academy-
content.myschool.edu.ru/lesson/5e33bc
30-805d-41fe-bf72-
860434f45f57?backUrl=%2F04%2F11

https://lesson.academy-
content.myschool.edu.ru/lesson/75637
222-d397-4b1a-810a-
cc7bca9e8a0c?backUrl=%2F04%2F11

https://lesson.academy-
content.myschool.edu.ru/lesson/fOcb5d
ef-307e-4575-89d0-
86041b603655?backUrl=%2F04%2F1
1

MMpEe3CHTAl A
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Ha CKOPOCTh XUMUYECKOMN
peakumn»

DNeKTpoNIUTHYECKAast
mucconuanud. Ilorarue o
BOJIOpOIHOM Toka3atese (PH)

https://lesson.academy-
content.myschool.edu.ru/lesson/237cd

11 b54-2787-4817-8330-
pactopa. Peakiuit HOHHOro 6e027b075645?backUrl=%2F04%2F1
obmena. ['uaponn3 opraHnyecKux 1
U HCOPraHUWYCCKUX BCIICCTB -
OKICITITEIEHO- https://lesson.academy-
content.myschool.edu.ru/lesson/8f219c
12 ;ﬁ:ﬁ;‘g?gﬁ;ﬂﬂe peartti. ef-7a8a-44d5-b58a-
pomse b3d1b2eeb237?backUrl=9%2F04%2F 1
PpacilyiaBOB U PaCTBOPOB COJICHU 1
https://lesson.academy-
13 KontposbHast paboTa 1o pasaeny content.myschool.edu.ru/lesson/cc14f9
«TeopeTnyeckre OCHOBBI XUMHUUY 7b-ada3-4ac9-al123-
dadc40973c6f?backUrl=%2F04%2F11
g:;;gg;z{:;zﬁ::;: B https://lesson.academy-
xuvieckix sementos J1, . content.myschool.edu.ru/lesson/a0d5b
14 MenzeneeBa 1 0COOEHHOCTH d16-683e-4ale-8073-
70c604e9c862?backUrl=%2F04%2F1
cTpoeHwus aromoB. O61ue 1
(I)I/ISI/I‘IGCKI/IG CBOICTBA METAJIOB -
https://lesson.academy-
CIuiaBsl METAJUIOB. content.myschool.edu.ru/lesson/a0d5b
15 DNEeKTPOXUMHUYCCKUIN ST d16-683e-4ale-8073-
HanpsHKeHUH METaoB 70c604e9c862?backUrl=%2F04%2F1
1
16 XuMHUUecKne CBOHCTBA https://lesson.academy-
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https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11

BAXHEHIINX METAJUIOB (HaTpui,
KaJIni, KaJIbIIUi, Mardui,
ATFOMUHHNA) U UX COCTUHEHUN

content.myschool.edu.ru/lesson/e7ff81
62-0d4d-40f8-b9f7-
422c3e710750?backUrl=%2F04%2F1
1

XUMHUYECKUE CBOMCTBA Xpoma,

17 y TIpe3eHTaIHs
MEIN U UX COCAMHCHUUN
XUMUYeCKHe CBOMCTBA IIUHKA,
18 o IIpe3eHTanus
JKeJie3a U UX COCAMHCHUN
oaxTaeckas pabora No 2 https://lesson.academy-
19 "PpeI_HeHI/Ie SKCHI; HMeHT;UH;HHX content.myschool.edu.ru/lesson/6545ec
3aJ1a4 110 TEME «15[6T8.J‘IJ‘ILI»" 44-34¢5-4316-826b-
A 2648d7d6fef7?backUrl=%2F04%2F11
E:Mgaizl:éf;nc(io;:;im B https://lesson.academy-
20 xuﬁqucmx semerros JL, 1 content.myschool.edu.ru/lesson/2390b
Meuneneesa u OCO6GHHOC”;“I/I . 836_&935_4C96_bd3a-
a 25f26d9c11397backUrl=%2F04%2F11
CTpOCHI/IH aTOMOB
o .
HBIHCCKHE ChoucTpa https://lesson.academy-
HEMCTAJIJIOB. A.]'IJ'IOTpOHI/I}I
21 HeMeTAIIOB (Ha IpHMEpe content.myschool.edu.ru/lesson/cfb70c
KHUCJIOPOAA, Cephl p(bocqlfo au 31-2784-4c66-De05-
poa, CCepet, P b0966dffb6732backUrl=%2F04%2F11
yriiepoa)
XMMHNYECKHE CBOMCTBA
22 TaJJOrc¢HoB, CCpBI n Ux HpeBCHTaI_[I/IH
COeIUHEHUN
XuMHU4YecKre CBOMCTBA a30Ta,
23 N pe3eHTAIHS
dbocodpa u UX cOeTMHEHUI
24 XUMHYECKHE CBOMCTBA yIIIepoaa, MpEe3ECHTalN
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https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11

KPEMHUS U UX COCIUHEHUI

[IpumeneHne BaxKHEUIINX

25 . pe3eHTAIHS
HEMETAJIJIOB M MX COCJIMHCHUI
O06001IeHNEe U CHCTEMAaTH3aLIHS
3HaHu# 1o Teme «Hemeramsy.
26 Breruucienus mo ypaBHeHUSIM MIPE3CHTAIHS
XUMUYECKUX PEaKIUl 1
TEPMOXUMHUYECKHEC PACUETHI
https://lesson.academy-
[TpakTuyeckas pabora Ne 3. content.myschool.edu.ru/lesson/7c19b
27 «Pernrenune sKCriepruMEHTAIbHBIX Oba-7815-4db3-86f4-
3amad o teme "Hemeramsl"y d0ac5h740b3b?backUrl=%2F04%2F1
1
KontposbHas paboTa mo temam
28 MIPE3CHTAIHS
«Metamnsl» u «HeMeTamb»
https://lesson.academy-
Heopranudeckue u opraHnvecKue content.myschool.edu.ru/lesson/35c2be
29 kucnotel. Heopranmueckue n 59-f1c6-46¢6-910c-
OpraHMYeCKHUe OCHOBAHUS 46a0576d6924?backUrl1=%2F04%2F1
1
AM@oTepHbIC HEOPraHUYECKUE U
OpF(i)HI/I‘IECKI/Ie COGI))_II/IHCHI/IH. nttps://lesson.academy-
30 eHeTHECCKaS CBAIE content.myschool.edu.ru/lesson/46b42
9e4-931c-43fh-a2ba-
HICOPTATIHECIIY 1 OPTariaceix be9eObbeddef?backUrl=%2F04%2F11
BEILIECTB
Pons xumun B obecrieyeHun https://lesson.academy-
31 HKOJIOTHYECKOM, SHEPTETHUECKOM content.myschool.edu.ru/lesson/acd826

Y MHIIEBOM 0E30IMacHOCTH,
Pa3BUTUU MEAUIIMHBI

cf-ba2d-49db-b216-
ef7c26a84728?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
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[IpencraBnenust 06 0OMUX
HAYYHBIX TPUHITUTIAX

https://lesson.academy-
content.myschool.edu.ru/lesson/f59995

32 MIPOMBIIIJICHHOTO TIOJTYYESHHUSI L 57-18¢8-4853-83a0-
BAYKHEMIIMX BENIECTB 588bf830407a?backUrl=%2F04%2F11
33 UYenoBek B MUpE BELIECTB U 1 npesenTams
MaTepHajoB
34 XUMHS ¥ 3J0POBbE YEIIOBEKa 1 MIPE3CHTAIHS
OBILEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
» Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKIInoHEpHOE
obmectBo «M3aarenbctBo «IIpocBenienne»
METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
O. C. TI'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. Xumus. 10 kinacc. bazoBsiit
YPOBEHb. Y UEOHUK.

O. C. I'abpuensn u ap. Xumus. 10 kinacc. bazoBslif ypoBenb. MeTo- nuyeckoe
nocooue.

O. C. I'abpuensn, C. A. CnankoB. Xumus. 10 knacc. bazoBblii ypo- BeHb. Pabouas
TeTpab.

O. C. I'abpuensn, U. B. Tpuryouak. Xumusi. COopHUK 3a71a4 U ynpakHeHuid. 10
Kjacc. ba3oBbIi YPOBEHb.

O. C. l'abpuensn, 1. I'. Octpoymos, C. A. CnaakoB. Xumus. 11 kiacc. bazoblii
YPOBEHB. Y UEOHUK.

O. C. I'abpuenss u np. Xumus. 11 knacc. bazoBeiit ypoBeHb. MeTo- nudeckoe
nocooue.

O. C. TI'abpuensn, C. A. CnankoB. Xumus. 11 knacc. bazoBeiit ypo- BeHb. Pabouas
TETpalb.

O. C. I'abpuensn, U. B. Tpuryouak. Xumusi. COOpHUK 3a7a4 U ynpakHeHui. 11
KJj1acc. ba3oBblil ypOBEHB.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChHI CETU
UHTEPHET

https://lesson.academy-content.myschool.edu.ru/04/11






