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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
o0pazoBanusa(POIl COO), npencraBieHHbIX B PepepaqbHOM TOCYAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpenoiaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHbIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaNu3yIOUIMX OCHOBHBIE OO0pa3oBaTelIbHbIE MPOTPaMMBbl, H
OCHOBHBIX ToJIOkeHUH «CTpaTterun pas3BuTUsi Bocnutanus B Poccuiickoi
Oenepanun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHHMAET Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 xmaccos.
W3yuenue mpeamera, pealdyeMoe B  YCIOBHIX U] pepeHIIMpOBaHHOTO,
npouiabHOrOo OOy4YeHHs, MpPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
POJOJKEHUST OOyUYeHMs] B OpraHM3alusix NpodecCHOHANIBHOIO0 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBJISE€TCA OAHOW U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOJIydaeT
NoJpoOHYI0 ~ MHTEpIpPETalii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxenusmu  GI'OC COO o B3auUMOOOYCIIOBIEHHOCTH IIeJiel, COJIepKaHus,
pe3ynbTaToB O0yueHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBISIIOTCSL CJIEIYIONIUE BBIMIOJIHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJyYyeHHE TNPEJCTaBICHUs O LeJsAX, COIep)KaHuHu, oOuieill cTpaTeruu
oOyuyeHus, BOCIIMUTAHUS U PAa3BUTHA O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MpOQuIs;

e OpraHM3alMOHHO-IIAHUPYIOIIas, KOTOpast npeycMaTpuBacT
ONpEeJeNICHNE: TPUHLHUIOB CTPYKTYpPUPOBAaHUS U IOCIIEIOBATEIBHOCTH
U3y4eHHs] y4eOHOro marepuasia, KOJIMYECTBEHHBIX M KaYECTBEHHBIX €ro
XapaKTEePHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKCHUN OOydYarommuxcsi B
pamMKax HTOTOBOM arrectanu B (opMe €IUHOr0 TOCYIapCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma aJis yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTAEIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpeniesieHue U CTPYKTYpUPOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHbIM JIUHUSIM/pa3iesiaM Kypca;

e J1aéT MPUMEPHOE pachpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIIYEMOIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMUECKYI0 MHTEPIPETAIMIO IIeJIeH U 3a/lay U3y4YeHUs MpeaMeTra
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEILHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUSI OCHOBHOM 0Opa3oBaTesbHOM
IporpaMMBbl CpeIHEro o01ero oOpazoBaHus (JINYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHUMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIONIEH COAepKaHus y4eOHOro mpeaMera
«XuMHs» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPENENsIThCS B COOTBETCTBHM C HAINPABICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeTOB 0a30Boro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
mudGepeHIIMPOBAaHHOTO O0yUEHHS Ha YpPOBHE CpEIHEro oOlIero oOpa3oBaHUS
XUMHUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H HA pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBsA3M wm3yueHHe mnpeaMeTa «XUMH» OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO HA  pPACIIUPEHUE U  YIIyOJIeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH OOYYalONIUXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPIITH
oOydYeHWsI, B TOM YHCIIE C IEPCTIEKTUBOM TIOCIIEYIOMIETO TOTYICHUSI XUMHUIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pE3yiabTaTaM OCBOCHHS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro O0O0Iero oO0pa3oBaHUs
u3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKE Ha pEIICHHE 3ajad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUM, YMEHHUI pallMOHaIu3aluu y4eOHOTO Tpyda U
00O0OIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMMEIOIMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipemMeTa «XuMHUs» Ha ypOBHE YIiyOJEHHOrO0 H3Yy4YEHUs
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHnuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuumsx 06a3oBOro M yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyeckass XHMHS» COCTABJISET COBOKYIMHOCTh TMPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIUXCA K 0a30BOMY YPOBHIO U3Y4YEHHUs TMpeamMeTa. JTa cUCTeMa
3HAHMM TOJYy4YaeT OMNpeJeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YriIyOJ€HHOM YpOBHE H3Yy4YeHHUs IMpeAMeTa obecredeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIMYEHUS O00BEMAa 3HAHUM O XUMHYECKUX
AJIEMEHTaX U CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YTIyOJeHUs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIlfii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XMMHUYECKOW KMHETUKU
U TepMoauHamMuku. W3yueHue mnepuomuueckoro 3akoHa u llepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHAETCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspyllieHnd, a TakKe ¢ TOYKH 3pEeHHUS MEXaHU3MOB e€ oOpaszoBaHusa. M3yueHue
TUIIOB ~ pEakiui  JomoiHseTcss  (GOpMHpPOBAHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOIIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XUMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI yaemnseTcs oco0oe BHUMaHHE BOMPocaM 00 3JIEKTPOHHBIX YD deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIui.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKaHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS MU3YUEHHUS IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpazoM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIUSHUE CMEXXHBIC TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TMpeaMeTa NSl KJIACCOB XUMHUKO-(DU3UIecKOTro mpoduisi O0IbIIoe
3HaueHHue OyayT MMETh DJIEMEHTHl y4eOHOTO MaTepuana mo oOmied xumuu. [lpu
M3Y4YCHUHM TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XMMHHU U B (PU3HKE: aTOMHO-
MOJIEKYJsipHas Teopusi (MOJEKYJsipHAs Teopus B (U3UKE), 3aKOHBI COXPAHECHUS



MacChl M DHEPIHM, 3aKOHBl TEPMOJMHAMUKH, DJIEKTPOJIN3d, NPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpeMs B COIEpXKaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyaeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb 1l OoJiee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHMsSI  XMMUYECKOW  OpraHu3alMM — KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€IKHU, YIIeBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE W CBOMCTBAaxX INpPEACTaBUTEINEH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsI W3YYEHHUS
CYILIHOCTH MpoIecCOB (OTOCUHTE3A, IbIXaHUs], UILEBAPEHUSI.

B mmane ¢dopmupoBaHHs OCHOB HAy4YHOIO MHUPOBO33PEHHUS, OCBOCHHMS
oOLIIEHAayYHBIX METOJIOB NTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C Y4YEOHBIMU TMpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBIE MpeAaMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypar.

[Ipy u3ydyenun ydeOHOro mnpeameTa «XUMHUS» Ha YIIIYOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CPEJIHETo 0011ero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIAE€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHU Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOMU KyJbTYphl. Penienue
ATOW 3a7a4yd Ha YIUIYOJIEHHOM YPOBHE U3YYECHHs] NpeIMeTa Mperoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeACTABICHUN: O MaTepUATbLHOM EIMHCTBE MHUPA,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUN NPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecreueHuu
yCTOMYMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B PELIEHUH  IpodiieM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUIEeBON O€30MacHOCTH, B Pa3BUTHU
MEJIMIMHBI, CO3JaHNU HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
0o0ecnevyeHny panoHaIbHOIO MNPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTHYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIAMEHTATBHBIX
MOHATUM, 3aKOHOB M TEOPHUM XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHMsS XUMUYECKUX PEAKUHH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW MJI1 OOBSCHEHUS
KITIOYEBBIX HJIEH W MPOOJEeM COBPEMEHHOW XUMHH, IS OOBSICHCHHS M
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IIPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOACTBEHHOHN JEATCILHOCTH YEJIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMepepadOTKOU
BEIIECTB;

e yrayOJeHWUE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IIO3HAHWS,
HEOOXOUMBIX JUII TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSCHCHHS XHMHYCCKUX SIBJICHHHA, HMEIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanmuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAOIINX
(GYHKIMN 1IEJIOCTHONW CHUCTEMBI CPEJHEro OO0IIero oOpa3oBaHMs MPU W3YUYEHUH
npeaMera «XuMHs» Ha  yrayOJ€HHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUA TPUPOJIBI,
yBOXEHUS K IIpolleccy TBOpYEeCTBA B OOJNACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
00IIeYeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (GOPMHUPOBAHWE Y HHUX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHWIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTICIITHOW TTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHUW W HABBIKOB Pa3yMHOTO TMPHUPOIOTIOIH30BAHMS,
Pa3BUTHE DKOJIOTHUECKON KYJIbTYpPbI, TPHOOPETEHUE OMbITA OOIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN AEATEIHHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiseT 204 gacos: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeJemt0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COEAUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOoMa YIJIepoAa. XHMMHUYECKas CBS3b B
OpraHUYeCKUX COCAUHEHUsIX. Tumbl TUOPUAU3AIMU aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G©- U T-CBS3U.
OnunapHas, nBoWHAsE U TpoiHasi cBA3b. CrocoOBI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemectB. [loHsiTHe O CcBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHnii A.M. bytiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHNE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUH. MoNeKynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble GOpMyJIbl pa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpali¢HHas,
ckenetHass. M3omepus. Buuabl wH30Mepuu: CTpyKTypHas, NPOCTPAaHCTBEHHAS.
OnexTpoHHble YPDEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o kKiIaccupuKalUd OpraHUYecKux BemiecTB. lloHaTtue o
dbynkimonanbpHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTtypa opranudeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTI€JIbHBIX MPEICTABUTEIEH.

OcobeHHocTy U KiIaccuUKauUs OpraHUYecKuX peaknuid. OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIMU B OPTAaHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX IPEBPALLICHUI:
O3HAKOMJICHHE ¢ oOpa3laMHU OpPraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHUYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaAaHUE U TOPEHHUE), KOHCTPYUPOBAHHME MOJENECH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOUTase yriepojna, o-cBsi3b. DU3MUECKHE CBOMCTBa
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoje. CriocoObl MOTyYEHUs] U TPUMEHEHHUE AJIKaHOB.

Huknoankanel. OOmas ¢popmysna, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHMSI M XUMUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTEeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudeckuii psii ajnkeHoB, o6O1ias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — alKEHOB,  Sp*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUHEHUS, 3aMCILCHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3aliuu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMECHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsHKEHHBIC, U30JIMPOBAHHBIC,
Kymynuposarnuvie). OCOOEHHOCTH IJIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOWCTB
cOnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaius
conpspKEHHBIX JueHOB. CrocOObI MOTyYeHUs U IPUMEHEHUE aTKaUCHOB.

Anxunbl. ['oMonorudyeckuit psj alkuHOB, 001ast popmyna, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajJKHHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUU  NPUCOCAWHEHUS,  JUMEpU3ALUU U
TpUMEPU3ALNH, OKUCIEHUsI. KHCIIOTHBIE CBOMCTBA aJKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIC peakiny Ha TPOHYIO CBsA3b. CIOCOObI MOIydeHUS
Y IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBoAopoAbl (apeHbl). ['OMONOrMYecKuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH301a. DU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B OCH30JIbHOM KOJIbLE U
YIJIEBOJOPOJHOM paJuKale, pPEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmenne 00 OPUSHTUPYIOMIEM JEWCTBUHM 3aMECTUTENICH B
OCH30JIbBHOM KOJIbIIE HA TMpPUMEpPE AaTKUIBHBIX PaTUKaIoB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrocoObl MOTy4eHUsT U
MPUMEHEHUE apOMATHUYECKUX YIIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh U €€ mpoucxoxacHue.
KameHnnbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[IponykThl nepepaboTku HEPTH, UX TPUMEHEHUE B MPOMBIILICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIE€BOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJIHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TaJOoreHNpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pacTBopa MIENoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeM U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOJbl HW3yUYCHMsI BEIIECTB M HUX MPEBPAIICHUMN:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYKEHUE
yriaepojia ¥ BOJOPOJa B OpPraHWYECKHX BEIIECTBAX, IOJydeHUE OITHICHA U
U3Y4YeHUE €ro CBOWMCTB, O3HaKoMjieHHe C KojulekuusmMu «Hedtb» u «Yromby, C
oOpa3liaMu  TUTaCTMAcC, KaydyKoB M PE3WHBI, MOJICIUPOBAHUE MOJICKYII
YII€BOJOPOI0OB U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxkamue opranudeckKue coeJHHEHHUA.

[IpenenvHble omHOaTOMHBIE CcHUPThHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHona). ['omonoruueckuil psa, obmas Qopmyna, u3oMepws,
HOMEHKJIaTypa W kiaccudukanus. Dusmyeckue CBOWCTBa  MpeaeabHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, Jeruiparalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMM.
KauecTBeHHast peaknysi Ha OTHOATOMHBIE CIIUPTHI. J[eMCTBHE 3TaHOIAa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TNPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa B u3oMepus. OcCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUIEHIVIMKONb U TIULEpUH. DU3NUecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILECHHS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYECTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
HleiictBue Ha opranusM denoBeka. (CrmocoObl TONydeHUS © TMPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE TUIPOKCOTPYIIBI U
O0eH30apHOTO sfpa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CrniocoObl ostydyeHus U npuMeHenue penona. GenonpopmalibaeruaHas cMoJa.

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. ~ XMMHMYECKHE  CBOMCTBAa  aibJETUJIOB M  KETOHOB:  PEaKIUHU
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oJTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepust u HomeHknaTypa. dusnueckue cBolicTBa
OJTHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIuK, PEaKIUU C Y4aCTUEeM YTJIEBOJOPOJHOrO pajuKaia.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, TUIPOKCUKApPOOHOBBIX KUCIOT. [IpencraButenu BhICIIUX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, NaJIbMUTHUHOBAs, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upnl. ['oMonornueckuii psa, oOmas (opMmyna, u3oMepus H
HOMEHKIaTypa. Duznyeckne M XUMHYECKHE CBOMCTBA: THAPOJIHU3 B KHUCION U
IEIIOYHOU CpeIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpeAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JIEHCTBUE.

OO6mast xapaktepuctuka yriaeBoaoB. Knaccudukamms yrieBoaoB (MOHO-, TU-
U Tonucaxapuabl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, rajgakro3a, pubo3a,
ne3okcuprbo3a. du3znyueckue CBONCTBA M HaXOXJeHHE B Npupoae. POTOCHUHTES.
XHUMHUYECKHE CBOMCTBA IIIOKO3bI: PEAKIINU C YYACTHEM CIIMPTOBBIX U AIBICTUIHON
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajbTo3a U
JaKkTo3a. BoccTaHaBnMBaromMe 1 HEBOCCTAHABIMBAIOIINE Aucaxapuasl. [ uaponns
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lomucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HEJUTI0NIO3bl.  PU3MYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJN3, KAYECTBEHHAas pEeaKkuus C HOJAOM. XHUMHUYECKHUE
CBOMCTBa UEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3¢GupoB ueitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
pPacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHUCJIEHUE ATWJIIOBOI'O CIIUPTA B albJETH] HAa PACKaJIEHHOM MEIHOM INPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeruibl (C THUIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIepuHa €
ruapokcuom Meau(Il), xumudeckue CBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiictBue
Kpaxmayia C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3a/1a4d 1no teMaMm «CHupThl U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE d3PUPBD».

A3oTcoaep:kalye OpraHudeckue coelMHeHnsl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudpaTUyecKue W apOMAaTHYECKHE;, IEePBUYHBbIC, BTOPUYHBIE U TPETHUYHBIC.
Crpoenue mosekyin, obmas dopmysia, U30MEepHsi, HOMEHKIATypa U (PU3NYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpeJACTaBUTE]Ib aMUHOB apoMarudeckoro psga. CrpoeHue
aHwiMHA. B3anuMHOe BiMsIHUE TPYyNI aTOMOB B MoJjieKkyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUsT M TpUMEHeHue anudaruyeckux amuHOB. [lomydenuwe aHunvMHa u3
HUTPOOCH30IIA.

AmMuHokucnoThl. HomeHknarypa u nzomepusi. OTnesibHbIe IPEACTABUTENH Of-
AMMHOKHCIIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklus TMOJUKOHJEHCAllUM, O00pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHrEe aMUHOKUCIOT. CUHTE3 U THPOJIA3 NENTUIOB.

benku kak npuponHele nonuMmepsl. llepBuunas, BTOpMYHAss W TpeTUYHAsS
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JEHATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUYEHHs] BEIIECTB M HUX MPEBPALICHUMN:
pacTBopeHUe O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HarpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANIbHBIX 3ajlad [0 TeMaM
«A3zoTtconepxamue OpraHu4eCcKue COEZIMHEHUS 151 «Pacno3naBanue
OPraHUYECKUX COCTMHECHU .

BricokoMoOJIeKYJISIPHbIEC COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJSAPHBIX COCAUHEHUN: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHBb MOJUMEPU3ALNN, CPEAHSSI MOJEKYJISIpHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubsie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIaAT, MOJUKapOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHOBBIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPpOH U JIaBCaH).

[Tonmumepsr CIEeUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPONPOBOISAIIME OJMMEPHI, OMOpa3IaraeMble MOJIUMEpHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

Pacuétnrie 3amaumn.

Haxoxaenue wmoiiekyaspHord (OpMysbl OPraHMYeCKOro COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOW  (OpMYJIBl OPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB WJIHM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanms MeXNpeaMETHBIX CBA3€U MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHSTHI, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mre ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SBICHUE, HAYYHBIN (pakT, rumoTesa,
TEOpHWs, 3aKOH, aHalIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNe, H3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (DU3WYECKUE BEJIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCThb, SHEPIus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Owuocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUN NHUTaHUSA, OpPOXKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YIIEBOMABI, JKUPBI, HYKJICUHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKOMaeMble, TOTIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIHE CPENICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHHNYECKAS XUMMUMSI

TeopeTnyeckre OCHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukamus XuMUIEeCKUX dJIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHuwe 5SIEKTPOHOB IO AaTOMHBIM  OpPOUTANISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MIEPBOT0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaIlMK HOHOB.
DIIEKTPOOTPUIATEIIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX JIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CJHOXHBIX BEIIECTB IO TpylnaM M [epuojiaM. 3HAuYCHUE
nepuoanyeckoro 3akona J[.1. Mennaeneena.

XuMHUeckass CBSI3b. BuAbl XMMHWYECKOM CBS3U: KOBaJICHTHAas, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMEHHBIM H
JTIOHOPHO-AKIIENTOPHBIN. DHEPrus U JyuHa cBsi3u. [[0IIpHOCTh, HAPABIECHHOCTH U
HACBIIIAEMOCTh KOBAJIECHTHOM CBs3U. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIApHBIE B3aUMOJICCTBUS.

BaneHTHOCT, ¥ BaJEHTHBICE BO3MOXKHOCTH aTOMOB. CBSI3b JJICKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMEPE COCAUHECHUMN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBineHne 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeyib, JIMTAHJbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHECHUM.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUHU.

BemecTtBa  MOJEKYJISIpHOTO W HEMOJEKYJISIPHOTO  CTpO€HUS.  THIIbI
KPUCTAJTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHblie pactBopsl. IIpeacraBienue o
KOJJTOMIHBIX pacTBopax. CmocoObl BBIPAXEHHS KOHIICHTPAIlUM PaCTBOPOB:
MaccoBas J0JIsl BEIIECTBA B pacTBOpE, MOJIsApHas KOHIeHTpanus. HackleHHubie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KprcTauioruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIEeCTB. TpUBHUAIIbHBIC
HA3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHUYECKON W OpraHMYeCcKoOu
XUMHM. 3aKOH COXPAHEHHSI MacChl BEMIECTB; 3aKOH COXPAHEHHUSI W IMPEBPAIICHUA
SHEPIUM MpPU XUMHUYECKUX peakiusax. TermnoBbie 3PHeKThl XUMHUUYECKUX PEaKIIHil.
TepMoXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUYHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTanu3aTopsl.

O6paTtumble U HeoOpaTUMBbIEC peaklui. XUMHYECKOoe paBHOBecue. KoHcTanTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JAaBICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnektponuTnyeckas aucconuarus. CulibHbIE U CIA0BIE DJIEKTPOJIMTHIL.
Crenenp auccoumanuu. Cpena BOJAHBIX PAcTBOPOB: KHUCJIOTHAsi, HEUTpasbHas,
mienounas. Bomopoaueiii mokazatens (pH) pactBopa. I'maponus coneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTEINb. I[Ipolecchl OKHCIEHHUS W BOCCTAHOBJICHUS.
Baxxneiiiue OKHCIUTENM W BOCCTAHOBUTEIM. MeTon 53JeKTpOHHOro OalaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
paslioKEeHUue TMepoKCHAa BOAOPOJA B MPUCYTCTBHM KaTalIM3aToOpa, MOJEIH
KPUCTATUYECKUX PEIIETOK, MPOBEACHUE PeaKklluii HOHHOTO 0OMeHa, Ompe/eeHIe
Cpelbl pacTBOPOB C IMOMOLIBIO WHIAUMKATOPOB, M3YYEHUE BIUAHUS Pa3IUYHBIX
(GakTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIuu U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

Heopranuueckast xXuMmusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DH3MYECKUEC
CBOMCTBAa HEMETAJJIOB. AJUIOTPOINUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢usndeckne W XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ MApHUABL.
TonnuBHBIE IIEMEHTHI.

lanmorensl. HaxoxneHue B mpupoze, COCOObI MOMydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BakHEHIne KUCIOPOIACOIepKaIIUe
COeIMHEHHUs rajoreHoB. JlabopaTopHble U MPOMBIILICHHbIE CIIOCOOBI MOIYYEHUS
rajgoreHoB. [I[puMeHeHe TaloreHoB U UX COCINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJyUYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOoJa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxpaenue B mOpupojJe, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(IV), oxcun
ceprl(VI). CepHuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxaenue B mpUpoAe, CHOCOOBbI MONYYEHHs, (PU3HYECKHE WU
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPpUAbl. OKCHIbI a30Ta. A30THCTasi U a30THAs
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuyeckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznyeckne W XUMHUUYECKHE CBOMCTBAa TIPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepona(Il), okcua yrimepona(lV), yronpHas kuciora u e
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKkH. [IprMeHeHne MpoCThIX BEIIEeCTB, 0OPa30BaHHBIX YIJIEPOJOM, U €ro
COEeIMHEHU.

Kpemuuii. HaxoxnaeHue B mpupojie, CIocoObl TMOJy4YeHHUs, (PU3HUECKUE H
xumuyeckue cporctBa. Oxcun kpemHusA(IV), kpeMHHEBas KUCIOTa, CUIIMKATHI.
[IpumeneHue kpeMHUs U ero coenuHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune metaiuioB B [leproanueckoil cUCTEME XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000J0UYEeK aTOMOB MeTayioB. OOmime
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmiaBbl METAILIOB.

DNEeKTPOXUMUYECKUN P HanmpspkeHuid MeTtawioB.  OOmme  crnocoObl

MOJTy4YEHUS METaJIOB: TUAPOMETAILTYPIHS, MIAPOMETAILTYPrus,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrocoObl 3alIUThl OT
KOppO3UH.

OO6mrast xapakrtepuctuka MeTawioB I[A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuil u kanuii: mnonyyeHue, (QU3NUYECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

OO6mrast xapakrepuctiuka metamuioB IIA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUil: NoJiydeHue, (QPU3NYECKUe u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IPOCTHIX BEIIECTB W HX COCAUHECHUMU.
XKeécTkoCTh BOABI U CIOCOOBI €€ YyCTPaHEHHUSI.



AJIOMUHUN: TIOTydeHue, (GU3NYECKre U XUMUYECKHE CBOWMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MeTawioB moOouHblx noarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XMMUYECKUX AJIEMEHTOB.

®u3nYeCKue U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuansl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpOMAaTHI, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U npuMEeHEHUE Xpoma.

Ou3nyYecKkue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEIWHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

®u3NYeCcKue U XMMUUYECKHUE CBOMCTBA K€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xenesza(ll) u sxeneza(Ill). [TonyueHue u mpuMeHEHHUE Kee3a
U €ro CIUIAaBOB.

DU3UUECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[uuk: momydeHue, (PU3MYECKHE UM XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJIPOKCHUAA LIMHKA, TUAPOKCOKOMIUIEKCHI IIUHKA. [IpumeHenue
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAJIbHBIE METOAbl W3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydyeHre oO0pa3loB HEMETalIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHCJIOpOAE, W3Yy4YeHHE KOJUIeKuMU «MeTambl M CIUIaBbl», B3aUMOJICHUCTBUE
IIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYKHO HCIOJIb30BAHHE
BUJIEOMATEpUaoB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHUCIOT U
1IEJI04€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUUYECKME aHUOHBI, KATUOH BOJOPOJa
U KaTHUOHbl METAJUIOB, B3aWMOJECMCTBHE THUIPOKCUIOB AIOMHHUSA W ILHUHKA C
pacTBOpamMu KHMCJIOT M ILIEJIOYEH, PELIEHUE DKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumun B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAaHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble mpuHIMIIBI OpraHU3alluil XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbBIE
crocoObl MOYYEHHUs Ba)XHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHEPreTuueckoil 0€e30MacHOCTH.

Xumusgs © 310poBbe uenmoBeka. JlekapcTtBeHHble cpenctBa. IIpaBuia
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuu B pa3BUTUHA MENULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe N00aBKU. Poib xumuu B
oOecreyeHuu NUIIeBOi 0€30MacCHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0e30MacHOro0 MCIOJIb30BaHMs NpenaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3ZHHU.

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIINE CTPOUTEIbHBIE MaTepHualibl (IIEMEHT,
OEeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepaMHuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexHOIOTH Y.

PacuétHrnle 3agaun.

Pacuétel: Macchl BelmiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM O00BEMY OHOTO M3 Y4YaCTBYIOIIMX B PEAaKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMU, €CIU OJHO U3
BEIIIECTB MMEET MpPHUMECH, MacCchl (00BEMa, KOJMYECTBA BEIIECTBA) IPOJYKTA
peakuuu, €eciu OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONpeaeiaEéHHOU
MaccoBOM JoJie pacTBOPEHHOIO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJIW BBIXOAA MPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanuss  MeXnpeaMETHBIX  CBsA3€dl TpU  M3YyYEeHUH oOOmed o
HeopraHmdeckoil xumuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W TOHSITHHA, MPUHATHIX B OTIEIBHBIX
IpeIMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO01mme ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUUKAIs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MepeHune, IKCIIEPUMEHT, MOJIEITh, MOJICTUPOBAHUE.

®usnka: Marepus, MHUKPOMHD, MAKpPOMHp, aTOM, OJJIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHbD,
BEILIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, WJICAJIbHBIA Tra3,
du3nyueckre BeIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, 3KOCHCTEMa, Onocdepa, MeTadoIn3M, MaKpO-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B 3KOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, TOJIE3HBIE MCKOMAeMbI€, TOILINBO,
PECYPCBIL.

TexHomorus: XMMHUYECKass MPOMBIIIJIEHHOCTh, METAJLTYprUs, CTPOUTEIbHbIE
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmalieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX



mnmpemnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATCpPpHAJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHMA

JIMUHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0yJarolmuUMHUCsT POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU M CAMOOIIPEAEICHUIO; HAJTMUME MOTUBALIUU K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIUYUE
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeaMera «XHUMHUS»  OTpPaKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OTbITA TO3HABATEIBHONM M TMPAKTHYECKON J1eITeNbHOCTH
oOydarmuxcs B Mpoliecce peaan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:xaaHCKOro BOCIMTAHMS:

OCO3HAaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NOPEACTABICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATEIBHBIX 33714, BHITTOJIHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHsI, JIOTUKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOI'O OTHOIIEHHMSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYECTBEHHON XMMUM;

YBO)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MIPAKTHUECKOTO
MPUIOKEHHUS] XUMHM, OCO3HAHUSI TOrO, YTO JAHHBIE HAaYKH €CThb pPE3ylbTaT
JUINTENbHBIX ~ HAOMIONEHUM, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



MHTEpeca M TMO3HABATEJIIbHBIX MOTHBOB B TOJYYEHUU U TMOCIETYIOIIEM
aHanau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYSACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIICH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYTIKOB;

4) dpopmMupoBaHus KyJbTYPHbI 310POBbS:

NOHMMAaHHUS IEHHOCTeW 370poBOro M 0Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIFO/ICHUST TIpaBUJl OE301AaCHOr0 OOpallleHUs] C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOM ACATEILHOCTH;

NMOHUMAHUSI IIEHHOCTU TPABUJI HWHIWBUAYATBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENbCKOM
NESTEIBHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHJIAX
NEeATEbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3ysibTaTaM TPYJI0BOW JEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIBHOM TpPaeKTOPHHU
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aniil COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, UHTEPECOB U
moTpeOHOCTEH 00IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOM CpEIbl;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOJONOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJICACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKOU KYJIbTYPHI,
OTbITa NeATeNIbHOCTU HKOJIOTUYECKOH HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTHU W YMEHHSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO
IpeACTaBiICHUs 00 OKPY)KAroIeM MHUPE KaK O €IWHCTBE MPUPOJBI M YEIOBEKAa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHSI;

yOeXXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBUIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIPaBJIECHHOCTH WM BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTEPUATbHON KYyJIbTYpbl, B PEIICHUH TIJIO0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUN YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOMN >KM3HU KaXKIOTO 4jeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMaHUs CYHIIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHU JenaTh 000CHOBAaHHBIE 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpEca K MO3HAHUIO, UCCIIEA0BATENbCKOU €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHHIO W
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM 10 XHWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TpyJa B pa3nuyHbIX cepax npodhecCHOHaANbHOM
NeSATEebHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo61ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYyYHbIE MOHSTHUS, OTpakalolue
LEJIOCTHOCTh HAyYyHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIe0BaHNE, HAOIIOIEHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpPCAJIbHbIE y4eOHbIe IEHCTBUS (MO3HABaTENbHbIC, KOMMYHUKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHHUBEPCAIbHBIC YYCOHBIC
JEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPAXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JIEHCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe JedCTBUS:

CaMOCTOATENIbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu JACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTD PE3YJIbTAThI AESITEIBHOCTH C TOCTABIECHHBIMHU LIEJISAMU;

UCIIOJIB30BAaTh NPU OCBOEHWU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBJICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB M|
XUMHUYECKUX PEaKIU;

YCTaHABIIMBATh MPUYMHHO-CICICTBEHHbIE CBA3M MEXKAY HU3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH U TMPOTUBOPEYHUS B paccMaTpPUBAEMbIX
SABJICHUSAX, GOPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUSI — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XuUMHUueckas QopMmysa, YypaBHEHHE XUMHUYECKOU



peakiuu — MpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajad,
MIPUMEHSITh Ha3BAaHHBIE MOJEJIBHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAy4YHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH LEJIM U 33/1a4l UCCIIEIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI Il (DOPMUPOBAHUSI TUIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHHUPOBAHHUS U TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJI0/IaTh 3a XOJAOM
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000ITIeHNs ¥ BBIBOABI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTth OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATEeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAKTUYSCKUX 3a7ad, NPUMEHCHHIO Pa3IMYHBIX
METOJIOB MO3HAHUS.

3) paboTa ¢ nunpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPOpMaKK (HAy4HO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3upoBaTh WH(OPMAIUIO Pa3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HENIPOTHUBOPEUUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMaIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT KCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BAaTh HAy4YHBIM $3bIK B KauyeCTBE CpeAcTBa Mpu padore cC
XUMUYECKOW uH(MOpMalMel: NPUMEHITh MEXNpeIMeTHbIe ((pu3nuecKue u
MaTeMaTUYeCKre) 3HAKU M CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHﬂ:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY O0CYKJa€MOM TEMBI B X0/1€ UAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (POPMYIHPOBATH CBOU MPEITOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIIBHO U COBMECTHO CO CBEPCTHUKAMM IPU BBINIOJHEHUU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3alui y4eOHOTO POEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HMCCIECAOBAHUN IMYTEM COIJIACOBAaHMUS TMO3ULHMN B
X0/J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO MO3HABATEIBHYIO
JeSATENbHOCTh, ONpenesss €€ Leau W 3aJaud, KOHTPOJUPOBATH M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IMpeJjlaraéMblii  aJrOPUTM JEUCTBUN TIpHU
BBIMIOJTHEHUU Y4YeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Hauboiee
b (eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUSX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTrPAMMBI 110 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmero oO0pa3oBaHMs BKIOYAIOT CHEHU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMUS» HaydHbIC 3HAHMsI, YMEHHS U CITIOCOOBI IEHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIMU U MPEoOpPa30BaHUIO 3HAHUM, BUBI JESITEIbHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3THYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIAMETHbIE pPE3yNbTaThl MPEACTABIEHBI [0 To0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECICUCHHH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUH MPOOJIEM IKOJIOTMYECKOM, SHEPreTHYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3[JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHuu palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBeKa, a TaKKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO U IPUPOJIHOM CPELIE;

BJaJICHUE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3JIEMEHT, aTOM, SIAPO U dJIEKTPOHHAS
obojouka aroma, S-, p-, d-aToMHBIE OpOUTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alus AaTOMHBIX OpOWTaNei, HOH, MoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBIN CKelleT, PYHKIIMOHAIbHAS
TpyImna, paaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIEHHbBIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMeTpuveckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTUYECKUNA PN, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKAlUe OpraHUYeCKUe COCAMHEHHS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIPHBIE COEIUHEHHUS, TEOPHH, 3aAKOHBI
(nepuonnueckuii 3akon J[. WM. MeHnneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBPAIICHUS DSHEPrUM TMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUSA, JIKAIIUE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MIPEACTABICHUS
0 MEXaHH3MaxX XHMHUYECKHX pPEaklHi, TEePMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aMMHOM BIIMSHUM aTOMOB U TPYIIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTsl, opuentanTtsl | u Il pona);
(akTONOTrMYEeCKHE CBEICHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHH M O€30MacHOM
UCIIOJIb30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENBbHOCTH  YeJOBEeKa, OOMIMX  HAyYHBIX  TMPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOIA, TTepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHaBIIUBaTh WX B3aUMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBONCTB OPraHUYECKUX COETUHEHHUI;

c(hOpMHUPOBAHHOCTh YMEHMIA:

HCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BELIECTB;

COCTaBJISITh YPABHEHMS] XUMHUYECKUX PEAKIMl M PACKpbIBaTh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0OajaHca »JTUX peaklHi, peakuuii HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPTraHUYECKUX BEIIECTB ISl WILTIOCTPALUU
UX XUMHUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYECHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBICE Ha3BaHUS MJIA OTACIIBHBIX
MpEeJCTABUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TONYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbICTU, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAS KUCIIOTHI,
[JIMIUH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U3O0MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh yMEHUS OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYEeCKUX COCAMHEHUAX (KOBaJEHTHAs W WOHHAs CBs3b, O- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHHUS NPUMEHATHh TIOJOKECHHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa jyisi 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3uYecKkue WU XMMHYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENICH Ppa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QJIKWHOB, apOMAaTHUYECKHUX YTIJIEBOJIOPOJOB, CIUPTOB, AaJbJIECTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, POCTHIX U CJIOXKHBIX A()UPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMHUHOB, aMHHOKHCJIOT, OEJIKOB, YIJEBOJOB (MOHO-, JH- W TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKIY  HUMH  yYpaBHCHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHX PEAKIHH C MCIOJIB30BAHHEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHS IIOJATBEPXKIAaTh HA KOHKPETHBIX IPUMEpPaX
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUN OT
KpaTHOCTH U THIIA KOBAJEHTHOM CBS3H (G- U M-CBS3M), B3aUMHOTO BJIMSHUS aTOMOB
Y rpynn aTOMOB B MOJIEKYJIax;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTepHU30BaTh HCTOYHHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HehThb, MNPUPOAHBIA Ta3, Yyrojb), CHOCOOBI €ero mnepepaboTKu U
MPaKTHIECKOE TPUMEHCHHE TIPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BIIQJICHUS CHCTEMON 3HAaHWHW O €CTECTBEHHO-HAYYHBIX
MeToJaxX IMO3HAHUS — HAOJFOACHUN, U3MEPCHUH, MOJICIUPOBAHUN, YKCIICPHUMEHTE
(peaTbHOM U MBICJICHHOM ) U YMEHHUS MPUMEHSTh 3TH 3HAHUS;

c(hopMHUPOBAaHHOCTH YMEHHUS MIPUMEHSTh OCHOBHBIC omnepanuu
MBICIIUTEIILHON JIEITEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyUYECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHU: BBISBISITh B3aUMOCBSI3bh XUMUYECKUX 3HAHUN C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUs CYIIHOCTH MAaTepUAIbHOTO €IMHCTBA MUDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKON XUMUM JJisI OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenM4YuH (Macca, OOBEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMUYECKOU
dbopMyIbl BelIeCTBA MO W3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHus, INIOTHOCTU Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTHMYECKONW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHON JICSATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIHSIX, CBI3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEJIPHO IUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUM DKCTIEPUMEHT (MOJy4YEeHUE M M3YYEHHUE CBOMCTB OPraHUYeCKUX
BEILIECTB, KAYECTBEHHbIC PEAKLIMHU YTIEBOJAOPOJOB Pa3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
33j1a4 10 PACIO3HABAHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIeCTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATh B pPa3IudHON (popme
pe3yJbTaThl IKCIEPUMEHTA, AaHATM3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIFOIaTh MpaBHiIa SKOJIOTHICCKH 11eJIeCO00pa3HOTO MOBEACHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEJSX COXPAHEHUS CBOETO 3I0POBBS, OKPYKAIOIICH
MNPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMYUBOIO Pa3BUTHSA,

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JIE€MCTBUA Ha >KUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazarens [IK;

aHAJIM3UPOBATH 11€JI€CO00PA3HOCTh NMPUMEHEHUS OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb34;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATH IICICHANIPABICHHBIA TTOWCK
XUMHAYECKONW MH(MOPMAIIUK B PA3IMYHBIX UCTOYHUKAX (HaydyHas U y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoi mHGopManuu, UHTepHET U IpyTHe), KPUTHICCKU
aHaJIM3MPOBaTh XMMHYECKYI0 MH(OpMAIMIO, MmepepadaThiBaTh €€ M UCIO0JIH30BaTh
B COOTBETCTBHUH C MOCTaBJICHHOMN y4eOHOM 3agadueH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SIBJIIEHUM NPUPOABI, O MECTE U 3HAUYECHUH
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pPa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
UCTOYHUKOB SHEPruu, B OOECIEUECHUM PaAIllMOHAJILHOIO MPUPOIOINOIL30BAHUSA, B
dbopMuUpOBaHUM MUPOBO33pECHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aroma,

M30TOIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pPEHIETKa, XUMHUYECKasi peaklusi, pacTBOp, IJIEKTPOIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJAOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOW 3(deKT
XUMUYECKOW PEaKIUM, CKOPOCTh XMMUUYECKON PEaKii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUUYECKUMN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAILICHUS SHEPTUU NMPU XUMHYECKUX PEAKIMAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XHMHUYECKHX  SIBIICHUHA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOCHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JIUCIEPCHBIX CHUCTEMAX;
(dbaKkTOJIOTHYECKHE CBEJICHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH W 0Oe30macHOM
WCIIOJIb30BAaHUN BKHECHUIINX HEOPTraHWYECCKUX BEIISCTB B OBITY M MPAKTHYCCKOMN
NEATeIBHOCTA  4YeJIOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTepHbIC NMPU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBA3b, UCMOJIb30BATh COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY TSI
cocTaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUH XHMHUUYECKHX  PpEaKIHi,
cucreMarnueckyio HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS ONPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTh CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM Hu
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUH:  KJIacCUPUIMPOBATH:  HEOPTaHUYECKHE
BEIECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIIUU IO PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BEIIECTB, TEIIOBOMY 3P (}EKTy peakiuu, U3MEHEHHUIO
CTENIEHEeW OKHCJICHUS DJJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTaliu3aTtopa H
JIPYTHUe); CAaMOCTOSITEILHO BBIOMPATh OCHOBAHMS M KPUTEPHUU JJISI KIacCUDUKAIUH
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEaKI[Ui;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa JI.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: XapaKTEepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XUMHUYECKHX 3JIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
[Tepuoanueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSTHUS
«QHEPreTUYECKUE YPOBHU», «IHEPre€THUUYECKUE IMOTYPOBHU», «S-, p-, d-aTOMHBbIE
opOuTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o mnepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJE€HTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
WX DJIEKTPOHHBIX 000JIOUECK;

c(hOpMHPOBAaHHOCTh YMEHHMW: XapaKTepu3oBaTh (OMHUCHIBATH)  O0OIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBAaTh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBHUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKlui; peaklnii MOHHOrOo OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  pEeakui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakIuh B 3aBUCHUMOCTH OT pPa3JIMYHBIX
(dakTOpOB, a TAKXKE XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOllMe HayyHbIE MPUHUMUIBI XAMHYECKUX MPOU3BOJICTB; I1€JIE€CO00pPa3HOCTh
MPUMEHEHHsS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJbI — HAOMIOICHUE, H3MEpPEHHEe, MOJICTUPOBaHUE,
AKCTIIEPUMEHT (peajbHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
yYMEHUS IPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIBHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPAKTUYECKOU JEeSATEILHOCTH YEJIOBEKA U B TTIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOT'O MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI TMPOBOAUTH pPACUYETHl: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALUS;
MAaccChl BEIIECTBa WM 00bEMA Ta3a M0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuy; 3HA4YCHHs BOJOPOJHOrO IOKa3aTelisi pacTBOPOB KUCIOT M IIEJIOYEH ¢
U3BECTHOM CTEIMEHBIO JHUCCOIMAlMK; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUH, €CIU OJHO M3 MCXOIHBIX BEIIECTB AAHO B BUJIE pPacTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIel PacTBOPEHHOTO BEIIECTBA WM JIAHO B H30BITKE
(MMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaUeCTBEHHOTI'O COCTAaBa HEOPTAaHMYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOIIbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ay 1o Ttemam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30macHOro0 O0paIIeHnus ¢ BEIMIECTBAMH M J1A0OPATOPHBIM
obopynoBanueMm, (HoOpMymupOBaTh I€db HWCCJICNAOBAHUS, TPEICTABIATH B
paznuuHoOi opMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATH M OIICHUBATH HX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 00OpyAOBaHUMEM, OOpalleHUs C BeEIIeCTBAaMU B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMUUYECKUX
OMBITOB, 9YKOJIOTUYECKH I€JIECOO0PA3HOT0 TMOBEIECHUS B OBITY W TPYAOBOU
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOMU
Cpeabl W JOCTWXKEHUA €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMAILIUK B PA3IMUHBIX UICTOYHUKAX (HaydyHas U y4eOHO-Hay4dHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJTM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, TiepepadaTeiBaTh €€ U UCTOIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4ueOHOM 3aa4eil.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsnyecTBo 4yacoB
Ne | HaumenoBanmue
KoHuTtpous IIpakTHyec
n/ | pa3aejoB H TeM Bce JuekTpoHHbIe (UG PpoBLIE) 00pa3oBaTeIbHbIE peCypPChl
HbIE KHe
n NMPOrpaMmblI ro
padoThI padoThI

Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4YecKOi XUMHHU

[Ipenmer
OPraHN4ecKou
xumun. Teopus

https://content.edsoo.ru/lab/subject/5/
https://lib.myschool.edu.ru/market?page=3

1.1 CTpOEHUA 8 0 0 filters=%22subjectlds %22 %3 A%SB %22295 %22 %5D%2C %22schoolClassIds
OpraHMYeCKUX %22%3A%2210%22 http://school-collection.edu.ru/catalog/rubr/528b6fb1 -
COENMHEHNI A. 98e4-9a27-5ael-21785b646a41/

M. Bbyrneposa
Hroro no pazneny 8
Pa3znes 2. YriieBoaopoanbl
TpenenbHbre https://c.ontent.edsoo.ru/lab/sublchS/
https://lib.myschool.edu.ru/market?page=3
YTJIE€BOAOPOIBI — ] .

2.1 5 0 0 filters=%22subjectlds %22 %3 A%5B %22295 %22 %5D%2C %22schoolClassIds
AJIKAHEL, B22%3A%2210%22 http://school-collection.edu.ru/catalog/rubr/528b6fb1 -
LHKITOATIKaHEI 98e4-9a27-5ae1-2{785b646a4 1/

Hemnpenenbhbie https://content.edsoo.ru/lab/subiject/5/
YIJIEBOLOPOIBL: https://lib.myschool.edu.ru/market?page=3

2.2 aJIKEHBI, 14 0 1 filters=%22subjectlds %22 %3 A%5B %22295 %22 %5D %2C %22schoolClassIds
AJIKAIUCHBI, %22%3A%2210%22 http://school-collection.edu.ru/catalog/rubr/528b6fb1-
ATKHHBI 98e4-9a27-5ael1-21785b646a41/

2.3 ApomaTtuueckue 8 0 0 https://content.edsoo.ru/lab/subject/5/




YIJIEBOIOPO/IbI https://lib.myschool.edu.ru/market?page=3
(apensr) filters=%22subjectlds%22%3 A%S5B %22295%22%5D %2C%?22schoolClasslIds
9022%3A%2210%22 http://school-collection.edu.ru/catalog/rubr/528b6fb1 -
98e4-9a27-5ael-21785b646a41/
TTpupoHEe https://c.ontent.edsoo.ru/lab/subiect/S/
https://lib.myschool.edu.ru/market?page=3
HCTOYHHKHU - -
2.4 4 0 0 filters=%22subjectlds %22 %3 A%5B %22295%22%5D %2C%?22schoolClassIds
YHICBOAOPOOB 1 %22%3A%2210%22 http://school-collection.edu.ru/catalog/rubr/528b6fb1 -
Hx nepepadoTKa 98e4-9a27-5ael-2{785b646a41/
https://content.edsoo.ru/lab/subject/5/
["anorennpousso https://lib.myschool.edu.ru/market?page=3
2.5 HBIC 4 1 0 filters=%22subjectlds %22 %3 A%5B %22295 %22 %5D%2C %22schoolClassIds
YIIIEBOAOPOJOB %22%3A%2210%22 http://school-collection.edu.ru/catalog/rubr/528b6fb1 -
98e4-9a27-5ael-21785b646a41/
Hroro mo pazgeny 35

Pasznea 3. Kucaopoacoaepskamm

€ OpraHn4eCKue COCIMHCHUSA

https://content.edsoo.ru/lab/subject/5/
https://lib.myschool.edu.ru/market?page=3
3.1 Crouptsl. ®eHou 11 0 1 filters=%22subjectlds %22 %3 A%5B %22295%22%5D %2C%?22schoolClassIds
%022%3A%2210%22 http://school-collection.edu.ru/catalog/rubr/528b6fb1 -
98e4-9a27-5ae1-2f785b646a41/
KapGonunbHbie
COCIUHECHMS:
aIIber B 1 https://content.edsoo.ru/lab/subject/5/
KCTOHEL https://lib.myschool.edu.ru/market?page=3
3.2 21 0 1 filters=%22subjectlds %22 %3 A%5B %22295 %22 %5D %2C %22schoolClassIds
Kapoonosrie %22%3A%2210%22 http:/school-collection.edu.ru/catalog/rubr/528b6b1 -
KHCIIOTBI. 98e4-9a27-5ae1-2{785b646a41/
CrnoxHble 3(pupsbl.
Kupsi
3.3 VYraeBoanl 9 1 0 https://content.edsoo.ru/lab/subject/5/




https://lib.myschool.edu.ru/market?page=3
filters=%22subjectlds %22 %3 A%5B %22295 %22 %5D %2C %22schoolClassIds
9%22%3A%2210%22 http://school-collection.edu.ru/catalog/rubr/528b6fb1-
98e4-9a27-5ael-21785b646a41/

Hroro no pazneny

41

Pasnen 4. A3oTcoaep:kamme opr

AHUYECCKHE COCINMHCHUA

https://content.edsoo.ru/lab/subject/5/

AMUHEL. https://lib.myschool.edu.ru/market?page=3
4.1 AMUHOKHUCIIOTEL. 12 1 2 filters=%22subjectlds %22 %3 A%5B %22295%22%5D %2C %?22schoolClassIds
benku %22%3A%2210%22 http://school-collection.edu.ru/catalog/rubr/528b6fb1 -
98e4-9a27-5ael-21785b646a41/
Hroro no pazneny 12

Pa3znea S. BoicokoMoJieKyJIsIpHbIe COeTUHEHUS

https://content.edsoo.ru/lab/subject/5/
https://lib.myschool.edu.ru/market?page=3
BricokoMonekyst - -
5.1 6 0 1 filters=%22subjectlds %22 %3 A%5B %22295%22%5D %2C%?22schoolClassIds
PHBIE COETUHEHUS )
%22%3A%2210%22 http://school-collection.edu.ru/catalog/rubr/528b6fb1 -
98e4-9a27-5ael-21785b646a41/
Hroro mo pazgeny 6
OBIIEE
KOJIMYECTBO
102 3 6
YACOB I10
ITPOTPAMME




11 KVIACC

Ne
n/
n

HaumenoBa
HUE
pa3aesioB u
TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

Bce
ro

KonTpoJbH
ble padoThl

IIpakTHyec
KHe padoThl

DJlIeKTpOoHHbIe (LM(pPpOoBbIe) 00pa3oBaTebHbIE PeCypChl

Pa3nen 1. Teoperuu

€CKHu€ OCHOBBI XUMHH

Crpoenue
aToma.
[Tepnoanuec
KW 3aKOH U
[Tepnoanuec

https://content.edsoo.ru/lab/subject/5/ https://lib.myschool.edu.ru/market?page=3
filters=%22subjectlds %22 %3 A%5B %22295 %22 %5D%2C %22schoolClasslds %22

I Kas cucremMa ? 0 0 903A%2211%?22 http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-
XUMHUUYECKUX 0Oe3a-alcd26d56d67/
3JIEMEHTOB
. W.
Meupeneena
Crpoenne https://content.edsoo.ru/lab/subject/5/ https://lib.myschool.edu.ru/market?page=3
12 BEILIECTRA. 1 1 0 filters=%22subjectlds %22 %3 A%S5B %22295%22%5D %2C %?22schoolClasslds %22
Mmuoroo0pa3 %3A%2211%22 http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-
Ve BeIleCTB 0e3a-alcd26d56d67/
https://content.edsoo.ru/lab/subject/5/ https://lib.myschool.edu.ru/market?page=3
13 XHUMHUYECKHE 19 1 3 filters=%22subjectlds %22 %3 A%5B %22295 %22 %5D %2C %22schoolClassIds %22
peakuuu %3A%2211%22 http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-
Oe3a-alcd26d56d67/
Hroro no paszneny 39

Pa3nen 2. Heopranuveckasi Xumust




https://content.edsoo.ru/lab/subject/5/ https://lib.myschool.edu.ru/market?page=3
)1 0 31 filters=%22subjectlds %22 %3 A%5B %22295%22%5D %2C%22schoolClassIds %22
' CMETALIbL %3A%2211%22 http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bce-01ab-
0e3a-alcd26d56d67/
https://content.edsoo.ru/lab/subject/5/ https://lib.myschool.edu.ru/market?page=3
29 M T filters=%22subjectlds %22 %3 A%5B %22295%22%5D %2C%22schoolClassIds %22
' CTajUIb %3A%2211%22 http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-
0e3a-alcd26d56d67/
Hroro no pazgeny 54
Paznena 3. XuMusd v JKN3HL
Metoasl
O3HAHIIS B https://content.edsoo.ru/lab/subject/5/ https://lib.myschool.edu.ru/market?page=3
31 9 filters=%22subjectlds %22 %3 A%5B %22295%22%5D %2C%22schoolClassIds %22
' XHIMHH. %3A%2211%22 http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-
Xumus 1 0e3a-alcd26d56d67/
JKU3Hb
Hroro no pasgeny 9
OBILIEE
KOJMYECTBO 102
YACOB I10
I[TPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacos
Ne Hara MarepuajibHoO-
KoHnTtpous IIpakTuyec DJIeKTpOHHbIe N (poBbIe
n/ | Tema ypoka Bce H3yYeH TeXHHYeCKoe
HbIE KHe o0pa3oBaTe/ibHbIE pecypchl
n ro usl OCHAllleHH e
padoThI padoThI
[Ipenmer n
3HA4YCHHE
OpraHIYecKoii https://lesson.edu.ru/lesson/a9f3d191-
S Sele-4e24-ac02- NutepakTuBHOE
’ 1 0 0 efb16fa49f6a?backUrl=%2F04%2F10 MHOTO(YHKIIMOHA
MIPEACTABIICHUE O . . .
5 https://resh.edu.ru/subject/lesson/6149/st JBHOE YCTPOMCTBO
MHOTroo0pa3zun art/170388/
OpPraHUYECKUX
COEOUHEHUN
DIJIEKTPOHHOE
CTPOEHHE aToMa
yriepoja
(ocHOBHOE U WNHuTtepakTuBHOE
BO30YX/IEHHOE 1 0 0 MHOTO(YHKIIHOHA
COCTOSTHUS). JBHOE YCTPOUCTBO
BanentHeie
BO3MO>XKHOCTHU
aToma yriiepojaa
XuMH4UecKas CBS3b
B OPraHUYECKHUX HNHTepakTuBHOE
COCIMHECHUSAX. 1 0 0 MHOTO(YHKIIMOHA
MexaHu3Mbl JIbHOE YCTPOMUCTBO
oOpa3oBaHus




KOBaJICHTHOM
CBSI3H, CIIOCOOBI
pa3pbiBa CBS3€i

Teopus crpoeHus
OpraHNYECKUuX
coenuHeHuit A. M.
byrneposa

https://lesson.edu.ru/lesson/c935a58c-
ab0e-4¢59-9dcf-
20517ae4b52eMackUrl=%2F04%2F10

NHTepakTuBHOE
MHOTO(yHKIIMOHA
JIbHOE YCTPOMCTBO

Buasr nzomepun:
CTPYKTYpHas,
MPOCTPAHCTBEHHAS
. DIIEKTPOHHBIE
3¢hdexTs B
MOJIEKYJIax
OpPraHNYEeCKUX
COEIUHEHUN

NHTepakTuBHOE
MHOTO(YHKIIMOHA
JIbHOE YCTPOMCTBO

[IpencraBnenue o
Kiaccuukanuu u

CHUCTEMaTH4YECCKas https://lesson.edu.ru/lesson/726ee099- HuTepakTuBHOE
HOMEHKIIATypa ela9-410f-b8be- MHOTO(YHKIIHOHA
(IUPAC) b4cb589aead] ?backUrl=%2F04%2F10 JIBHOE YCTpoﬁCTBO
OPraHN4eCKUX
BEIIIECTB
Knaccuduxkanus

earIii B https://lesson.edu.ru/lesson/726ee099- NurepakTtuBHOE
p . ela9-410f-b8be- MHOTO(YHKIIMOHA
OPraHu4ecKou g

b4cb589aeadl ?backUrl=%2F04%2F10 JIbHO€ YCTPOUCTBO

XUMHH

CucremMaTusanus u
00001enne
3HAHUH 110 TEME

WNHTepakTuBHOE
MHOTO(YHKIIMOHA
JILHOE YCTPOUCTBO




AJIKaHEBL:

FOMOJIOTUYECKU I
psiz, obuast https://lesson.edu.ru/lesson/258ddc06- MuTepakTHBHOE
hopmyua, ec23-473¢-b3d7- MHOTO(QYHKIMOHA
9 HOMEHKJIaTypa u ed82fcaddd02 ?backUrl=%2F04%2F10 JIBHOE YCTPOUCTBO.
nu30Mepus, https://resh.edu.ru/subject/lesson/6151/st [IlapocTepikHEBbIC
3JIEKTPOHHOE H art/149993/ MOJIeNH
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI
https://resh.edu.ru/subject/lesson/6151/st
art/149993/
https://lesson.edu.ru/lesson/9641927f-
dusznyecKue u NutepakTuBHOE
10 XUMUYECKUE bheti-bY-hic- MHOTO(YHKIIHOHA
y 81a2be75¢47a%backUrl=%2F04%2F 10 YHI
CBOICTBa aJIKaHOB http: JIbHOE YCTPOMCTBO
ttp://school-
collection.edu.ru/catalog/rubr/528b6fb1-
98e4-9a27-5ael-2f785b646a41/
Haxoxnenue
4JIKaHOB B https://resh.edu.ru/subject/lesson/6151/st
npupone. art/149993/ NutepakTuBHOE
11 Crioco0b1 https://lesson.edu.ru/lesson/9641927f- MHOTO(YHKIIMOHA
HOJYYEHHS U bbc8-44b9-b3ea- JIBHOE YCTPOMCTBO
HpI/IMeHeHI/Ie 81a2be75c47a?backUrl=%2F04%2F10
aJIKaHOB
IukaoankaHsbl:
obmas gopmyina
was popmyxa, NHTepakTHBHOE
HOMEHKJIaTypa U
12 MHOTO(yHKIIHOHA
n3oMepus, .
JIbHOE YCTPOMUCTBO
0COOCHHOCTHU

CTPOEHHUS U




XUMHUYCCKUX
CBOJCTB, CIIOCOOBI
TOJIYYEHHUS U
IIPUMECHEHUE

13

Pemenne
pacd€THBIX 3a7a4
Ha OMpEJIETICHUE
MOJIEKYJIIPHOM
(bopMyIbl
OPraHu4eCcKOro
BEIIIECTBA 110
MAacCCOBBIM JIOJISIM
aTOMOB
SJIEMEHTOB,
BXOJAIINX B €ro
COCTaB.
Cucremaruzanus 1
000011IeHNE
3HAHHH 10 TEMe

NHTepakTuBHOE
MHOTO(YHKIIMOHA
JIBHOE YCTPOUCTBO

14

AJIKEeHBI:
TOMOJIOTHYCCKHI
psn, oOmas
opmyua,
HOMEHKJIATypa,
ANIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpOEHHUE
MOJIEKYIL.
CrpykrypHas u

https://lesson.edu.ru/lesson/403817 1 e-
4158-4bd1-ae98-
18dc1¢fb93997backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-
ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F04%?2F10

HNuTepakTuBHOE
MHOTO(YHKIIMOHA
JIBHOE YCTPOMCTBO.
[TapoctepxHEBbIC
MOJCIHN




IUC-TPaHC-
M30MEpHs AJIKEHOB

dusznueckue n

http://school-
collection.edu.ru/catalog/rubr/528b6fb1 -

98e4-9a27-5ael-2f785b646a41/

XUMHYECKHE WNurtepakTuBHOE
15 CBONHCTBA AIKCHOR https://lesson.edu.ru/lesson/05ab5925- MHOTO(yHKIIHOHa
. ' ba8e-499e-840b- YHIH
PaBHIIo 70bSe8db71ae?backUrl=%2F04%2F10 | *PHOC YCTPOHCTBO
Mapxophnkosa https://resh.edu.ru/subject/lesson/5412/st
art/212563/
Cnoco0b1
https://lesson.edu.ru/lesson/05ab5925- HnaTepakTBHOE
MTOJTYy4YCHUS U
16 ba8e-499¢-840b- MHOTO(YHKIIHOHA
HIPHMETICHTE 70b5e8db71ae?backUrl=%2F04%2F10 | mbHOE YCTPOUHCTBO
AJIKCHOB
[IpakTuueckas
NutepakTuBHOE
pabora Ne 1 o https://content.edsoo.ru/lab/item/52/
" MHOTO(QYHKLIIOHA
17 teme "[lonyyenue https://lesson.edu.ru/lesson/53c¢d2379- HBHOE VCTDOHCTEO
JTHIIEHA 1 2a45-43b1-9f67- e yerp .
W3yHeHHE ero Tebedaf03ce0?backUrl=%2F04%2F10 ab. mocyna,
_ XUM.PCAKTUBBI
CBOMCTB
Pemenue
pacy€THBIX 3a7a4
Ha OTIPEICIICHUE https://lesson.edu.ru/lesson/7dada027- WNHuTrepakTuBHOE
18 MOJIEKYJIIPHOM 8448-418f-b416- MHOTO(YHKIIMOHA
bopmyIbl tbaledd4ab6d?backUrl=%2F04%2F10 JIBHOE YCTPOWUCTBO
OpPraHUYECKOTO
BEIIECTBA
AJKaueHsl: https://lesson.edu.ru/lesson/6df23393- HnrepakTuBHOE
19 CONIPSKEHHBIE, 6£08-4b9f-ae01- MHOTO(yHKIIHOHA
HW30JIMPOBAHHBIE, a2983b95b854a?backUrl=%2F04%2F10 JIbHOE€ YCTPOMCTBO




KYMYJIMUPOBAHHBIE.

Ocobennocru
3JIEKTPOHHOTO
CTPOCHHUS
XUMHYECKHE
. NHTepakTuBHOE
CBOMCTBa
20 . MHOTO(YHKIIMOHA
COTNPSDKEHHBIX 8
JBHOE YCTPOUCTBO
INEHOB
Crioco05b1
NHTepakTuBHOE
MTOJTYy4YCHUS U
21 MHOTO(YHKIIMOHA
MIPUMEHEHHE o
JBHOE YCTPOUCTBO
aJIKaIUEHOB
AJIKUHEL:
TOMOJIOTHYECKHIT
psn, oOmas
dhopmyina, WNHTepakTuBHOE
HOMCHKJIaTypa, https://lesson.edu.ru/lesson/05¢9a929- MHOTO()yHKIIMOHA
22 AJIEKTPOHHOE U 6741-4d7c-84b5- JIbHOE YCTPOMCTBO.
IIPOCTPAHCTBCHHOC 009292468356 7backUrl=%2F04%2F10 I_HapOCTep}KHCBBIe
CTpOEHHUE MOJIENH.
MOJIEKYI,
buznveckue
CBOIiCTBa
http://school-
collection.edu.ru/catalog/rubr/528b61b1 - "
HTEPAKTUBHOE
XHUMHUYECKUE 98e4-9a27-5ael1-2f785b646a41/
23 MHOTO(YHKIIMOHA

CBOMCTBA aJIKUHOB

https://lesson.edu.ru/lesson/05¢9a929-
6741-4d7c-84b5-
009292468356 7backUrl=%2F04%2F10

JILHOE YCTPOUCTBO




KauecTBenHbie http://school- NutepakTuBHOE
24 peakuuu Ha collection.edu.ru/catalog/rubr/528b6fb1- MHOTO(YHKIIHOHA

TpOfIHYIO CBsI3b 98e4-9a27-5ael-2f785b646a41/ JIBHOE YCTpoﬁCTBO

http://school-

Crioco0bt collection.edu.ru/catalog/rubr/528b6fb1- WHTepaKTHBHOE
75 IIOJTyYCHHMS U 98e4-9a27-5ael-2t785b646a41/ MHOTO(YHKIHOHa

MIPUMEHEHUE https://lesson.edu.ru/lesson/05¢9a929- i HU

ATKHHOB 6741-4d7c-84b5- JIbHOE YCTPOMCTBO

009292468356 ?backUrl=%2F04%2F10

Pemrenue 3agauq:

pacu€Tsl 1o NHTepakTuBHOE
26 YPaBHEHUIO MHOTO(YHKIIMOHA

XUMHAYECKOU JIbHOE YCTPOMCTBO

peakiumn

CucremMaruzanus u NuTtepakTuBHOE
27 000011IeHNE MHOTO(YHKIIMOHA

3HAHUM MO TeMe JIbHOE YCTPOMCTBO

ApEeHBbI:

TOMOJIOTUYECKU I

psin, oOmas

opmya,

bopuy https://lesson.edu.ru/lesson/d86d7d00- HuTepakTHBHOC

HOMEHKJIATYpa.

S HCKTHOHIOE 1 d5b4-491d-aded- MHOTO(YHKI[HOHA
28 P c3ddal9feef4 ?backUrl=%2F04%2F10 JIBHOE YCTPOUCTBO.

TIPOCTPAHCTBCHHOC https://resh.edu.ru/subject/lesson/4775/st [lapocTepiKkHEBBIE

CTPOEHHE MOJIEKYJ art/150494/ MOJICIIE.

OeHzona u

TOJIyoJIa, UX
¢uznyeckue
CBOMCTBA




XUMHUYECKUE

http://school-
collection.edu.ru/catalog/rubr/528b6fb1 -

. NHTepakTuBHOE
29 CBOWCTBA apEeHOB: 98e4-9a27-5ael-2f785b646a41/ MEOTO(YHKIHOHA
peakuuu https://lesson.edu.ru/lesson/d86d7d00- N
S— d5b4-491 d-aded- JIbHOE YCTPOMCTBO
c3ddal9feefd ?backUrl=%2F04%2F10
XuMHU4ecKkue
CBOICTBA APEHOB! htp://school-
collection.edu.ru/catalog/rubr/528b6fb1-
peakuuu NHTepakTuBHOE
30 MPUCOECTUHEHUS 98e4-9a27-5a¢1-217850646a41/ MHOTO(YHKIIHOHA
’ https://lesson.edu.ru/lesson/d86d7d00- i
OKHCJICHUE 45b4-491d-aded- JIbHOE YCTPOMCTBO
roMoJioros c3dda19feef4?backUrl=%2F04%2F10
OeH3zona
OcobenHoctu WuTepakTuBHOE
31 XUMHUYECKUX MHOTO(YHKIIHOHA
CBOICTB CcTHpOJIa JIbHOE YCTPOMCTBO
Pemenue
pacUETHBIX 3a7a4
Ha ONpeJCICHNE https://lesson.edu.ru/lesson/7dada027- HuTepakTuBHOE
32 MOJIEKYJIIPHOU 8448-418f-b416- MHOTO(YHKIIHOHA
(bopMy_]H,I fbaledd4ab6d?backUrl=%2F04%2F10 JIBHOE YCTpoﬁCTBO
OPraHu4ecKoro
BEIIIECTBA
http://school-
Cnoco6bl collection.edu.ru/catalog/rubr/528b61b1 - "
HTEPAKTUBHOE
33 IOJIYYEHUS U 98e4-9a27-5ael-2{785b646a41/ MEOTOYHKITHOHA
MIPUMEHEHUE https://lesson.edu.ru/lesson/d86d7d00- N
apeHoB 45b4-491 d-aded- JIbHOE YCTPOMCTBO
c3ddal9feef4?backUrl=%2F04%2F10
34 I'enetnueckas NutepakTuBHOE




CBSI3b MEXKY
pa3IUYHBIMU
Kjaccamu
YIJIEBOJOPOJIOB

MHOTO(yHKIIMOHA
JIBHOE YCTPOUCTBO

PacuéTel o

YpaBHEHUSIM
XUMHAYECKHUX NutepakTuBHOE
35 peaxuii. MHOTO(YHKIIMOHA
CucremaTu3zanus u JIBHOE YCTPOUCTBO
00001enne
3HAHUU II0 TEME
NHTepakTuBHOE
8l . https://lesson.edu.ru/lesson/99557aSe-
PUPOIHBIN Ta3. MHOTO(YHKIIHOHA
36 MomvItLe 2221-43e0-97b8-983de535¢44d HLHOE VCTPOHCTED
T https://resh.edu.ru/subject/lesson/6148/st K yerp )
He(TSHBIC Ta3bI art/170461/ OJIIESKITUS
"HC(I)TI)"
K . https://lesson.edu.ru/lesson/99557aSe-
aMEHHBIN yroJjb NuTtepakTuBHOE
37 U IDOIVKTLL 610 2221-43e0-97b8-983de535¢44d MHOTO(YHKIIHONA
P I%K https://resh.edu.ru/subject/lesson/6148/st yH Hu
nepepadoTKu art/170461/ JIbHOE YCTPOMCTBO
Hedtb 1 ciocoOmbr
. NutepakTuBHOE
¢€ mepepaboTKu. https://lesson.edu.ru/lesson/99557a5e-
MHOTO(YHKIIMOHA
33 I[Ipumenenue 2221-43e0-97b8-983de535¢44d IEHOE VETDOHCTEO
MPOAYKTOB https://resh.edu.ru/subject/lesson/6148/st yerp )
Komnexuus
Hepepa60TKH art/170461/ " "
Hedrb
HeTH
I'enetnyeckas NHuTtepakTuBHOE
39 CBSI3b MEXKIY MHOTO(yHKIIHOHA
pa3IUYHBIMU JIbHOE YCTPOMCTBO




Ki1aCCaMH

YIJIEBOJIOPOJIOB
l"anorenonpounsBo
JTHBIC
JIEBOJIOPOJIOB:
I HOPOA NHTepakTuBHOE
AJIIEKTPOHHOE
40 CTPOCHIE MHOTO(YHKIIMOHA
TPOEHUE; .
P JBHOE YCTPOUCTBO
peakiuu
3aMenIeHus
rajoreHa
[evictBue
nieno4Yer Ha
TaJIOTEHITPOU3BOIH
WNHTepakTuBHOE
41 ble. MHOTO(YHKIIHOHA
BsaumonelictBue yH i
JBHOE YCTPOUCTBO
JTUTAJIOT €HAJIKAaHOB
C MarHuem u
LIUHKOM
Cucrematuzauus u
000011EHNE HNHTepakTuBHOE
42 SHAHMI 1O https://lesson.edu.ru/lesson/6c919641- MEOTO(YHKITHOHA
7956-4130-b1fd-c7e71db395d7 YHICHE
pazneny JIBHOE YCTPOUCTBO
"Yraesoaopoab"
Kontponbhas NHuTtepakTuBHOE
43 pabora 1o Teme MHOTO(YHKIIMOHA
"VYrneBoaopoasr" JIbHOE YCTPOMCTBO
IIpenenbHble http://school- WNHTepakTuBHOE
44 O0JIHOATOMHBIE collection.edu.ru/catalog/rubr/528b61b1- MHOTO(YHKIIHOHA
CIUPTHI: 98e4-9a27-5ael1-2f785b646a41/ JIbHOE YCTPOMCTBO




FOMOJIOTUYECKU I https://lesson.edu.ru/lesson/5439¢18b-

pa, oouas 7440-4b6f-bf84-c04fad71694f

dbopmyia, https://resh.edu.ru/subject/lesson/4769/st

CTpOEHUE art/150550/

MOJIEKYI,

n3oMepus,

HOMEHKJIAaTypa,

KJaccudukanus,

¢buznueckue

CBOMCTBA

XUMUYECKUe http://school-

CBOMCTBA collection.edu.ru/catalog/rubr/528b6fb1- HurepakTuBHOE
45 MIPEAEITBHBIX 98e4-9a27-5ael-2f785b646a41/ MHOTO(YHKIIMOHA

OJTHOATOMHBIX https://lesson.edu.ru/lesson/5439¢18b- JIBHOE YCTPOMCTBO

CITHPTOB 7440-4b6f-bf84-c04fa471694f

CriocoObl

MIOJIy4E€HUS U WNHTepakTuBHOE
16 HpHMeHEHHE https://lesson.edu.ru/lesson/5439c18b- MHOTO(YHKIIHOHA

7440-4b6f-bf84-c04fa471694f .

OJJHOAQTOMHBIX JIbHOE YCTPOUCTBO

CIIUPTOB

[IpocTsie a¢upsr:

HOMEHKJIaTypa 1

n3oMepus, http://school- NurepakTtuBHOE
47 0COOEHHOCTH collection.edu.ru/catalog/rubr/528b6fb1- MHOTO(yHKIIMOHA

(bngnqec](ﬂx )54 98e4-9a27-5ael-2f785b646a41/ JIHOE YCTpOﬁCTBO

XUMHUYECKUX

CBOMCTB
48 MHoroaroMHbIe http://school- NuTtepakTuBHOE

CIUPTHI: collection.edu.ru/catalog/rubr/528b6fb1- MHOTO(YHKIIMOHA




STUJICHTJIUKOJIb U
TIIMIEPUH, UX
¢busnveckue u
XUMUYECKHE
CBOMCTBA

98e4-9a27-5ael1-2f785b646a41/
https://lesson.edu.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826

JIBHOE YCTPOUCTBO

Crioco0s1

MOJTYYCHUS U WNuTepakTuBHOE
49 OHMEHCHIe https://lesson.edu.ru/lesson/461aa9¢8- MHOTO(yHKIIHOHa
P c0ef-4827-a8e5-d12a0bedc826 YHI
MHOT'OaTOMHBIX JBEHOE YCTPOMCTBO
CIIUPTOB
deHOI: cTpOeHNE http:/school-
MOJIEKYJTB, collection.edu.ru/catalog/rubr/528b6fb1-
98e4-9a27-5ael-2f785b646a41/ NHTepakTuBHOE
¢buznueckue .
50 . https://resh.edu.ru/subject/lesson/5727/st MHOTO(YHKIIHOHA
CBOMCTBA. .
T art/150577/ JIBHOE YCTPONCTBO
OKCHHHOCTD https://lesson.edu.ru/lesson/649883b8-
enona 7c5f-4f16-896e-10a2278b08f1
hitp:// S‘ChOOI- HuTepakTuBHOE
collection.edu.ru/catalog/rubr/528b6fb1-
XUMHYECKHE MHOTO(YHKIIHOHA
51 N 98e4-9a27-5ael-2f785b646a41/ .
CBOHCTBA (enona hitps:/lesson.edu.ru/lesson/649883b8- fIHOE YCTPOUCTBO.
7C5£-4F16-896e-10a2278b08FL Hariuk pH.
Cnoco0Obl
HNuTepakTuBHOE
57 IOJIy4YECHHUS U https://lesson.edu.ru/lesson/649883b8- MHOTO(YHKIHOHA
TpUMeHeHHe 7¢5£-4£16-896e-10a2278b08f1 YHI
JBHOE YCTPOMCTBO
(denona
IIpaxTrueckas
HNHTepakTuBHOE
53 pagora Ne 2. MHOTO(QYHKIIHOHA
Pemenue o

OKCIICPUMCHTAJIbH

JILHOE YCTPOUCTBO




bIX 3a1a4 I10 TEMC

"CnupTsl U
benomsr"
CucremaTuzanus u WNurtepakTuBHOE

54 00o0mmenune MHOTO(yHKIIMOHA
3HaHUH 10 TEME JIBHOE YCTPOUCTBO
Anpaeruapl 1
KETOHBI:
3JIEKTPOHHOE
CTpOEHHUE
KapGOHMTBHOT https://resh.edu.ru/subject/lesson/4776/st WHTepaKTHBHOE

55 TPYIIIBI; ar/ 150604/ MHOTO(YHKIIMOHA

https://lesson.edu.ru/lesson/8664b319- i
TrOMOJIOTHYECKHE 0ba3-4945-b076-cbTae5858b90 JBHOE YCTPOMCTBO
psabl, oOmas
hopmyna,
U30MepHs U
HOMEHKJIaTypa
AJpaeruasl 1
KETOHBI: http://school- HuTepakTuBHOE

56 buznveckue collection.edu.ru/catalog/rubr/528b6fb1- MHOTO(YHKIIHOHA
CBOMCTBA; peaKiuu 98e4-9a27-5ael-2{785b646a41/ JIBHOE YCTPOWCTBO
MIPUCOCTUHEHUS
Peakiuu
ORHCIEHITT A http://school NurepakTtuBHOE

p://school-

57 HaTCCTREHHbIC collection.edu.ru/catalog/rubr/528b6fb1- MHOTO(YHKIIMOHA
peariun 98e4-9a27-5ae1-2f785b646a41/ JILHOE YCTPOHCTBO
aNbJAETUI0B U
KETOHOB

58 Crioco0b1 https://lesson.edu.ru/lesson/8664b319- WNHuTtepakTuBHOE




MOJIy4YECHUS
aNbJETUI0B U

0Oba3-4945-b076-cb7ae5858b90

MHOTO(yHKIIMOHA
JIBHOE YCTPOUCTBO

KETOHOB
OnHOOCHOBHBIE
npeaesbHbIC
KapOOHOBEIE WuTepakTuBHOE
59 - https://lesson.edu.ru/lesson/b4feaa04- MHOTO(yHKIIHOHa
’ 3438-4b57-a3ec-ba0f9fe63c0d YHIH
0COOEHHOCTH JIbHOE YCTPOMCTBO
CTPOCHHUS UX
MOJIEKYJT
N3omepus u
HOMEHKJIATYpa htt ://Sf:hool-
collection.edu.ru/catalog/rubr/528b6fb1- HnaTepakTBHOE
KapOOHOBBIX
60 98e4-9a27-5ae1-2f785b646a4 1/ MHOTO(YHKIIHOHA
KHUCJIOT, UX .
https://lesson.edu.ru/lesson/b4feaa04- JBHOE YCTPOMCTBO
(pusiicckne 3438-4b57-a3ec-ba0f9fe63c0d
CBOMCTBA
XuMHYECKHE https://content.edsoo.ru/lab/item/53/
CBOMCTBaA http://school- NutepakTuBHOE
61 MPEACIbHBIX collection.edu.ru/catalog/rubr/528b6fb1- MHOTO(YHKIIMOHA
OJTHOOCHOBHBIX 98e4-9a27-5ael-2f785b646a41/ JIbHOE€ YCTPOMCTBO.
KapOOHOBBIX https://lesson.edu.ru/lesson/b4feaa04- Jatunk pH.
KHCIIOT 3438-4b57-a3ec-ba0f9fe63c0d
OcobGeHHOCTH
CBOMCTB
MYpPaBbUHOMN http://school- NutepakTtuBHOE
62 KHCIIOTBI. collection.edu.ru/catalog/rubr/528b6fb1- MHOTO(yHKIIHOHA
Mmuoroo6pasue 98e4-9a27-5ael-2f785b646a41/ JBHOE YCTPOUCTBO
KapOOHOBBIX

KHUCJIOT




OcobeHHOCTH
CBOMWCTB:
Here)IeJH)HI)IX nu

apOMaTHYECKHX
KapOOHOBBIX, _
https://content.edsoo.ru/lab/item/54/ HnrepakTBHOE
TMKapOOHOBBIX,
63 5 https://lesson.edu.ru/lesson/b4feaa04- MHOTO(YHKIIHOHA
HIVIPORCHKApBOHO 3438-4b57-a3ec-ba0f9fe63c0d NIBHOE YCTPOTCTBO
BBIX KHCJIOT.
[IpencraBurenu
BBICIITUX
KapOOHOBBIX
KHCJIOT
Ilonsarue o
NHTepakTuBHOE
TIPOU3BOTHBIX
64 MHOTO(YHKIIHOHA
KapOOHOBBIX i
JBHOE YCTPOMCTBO
KHCIIOT
CriocoOsl
MOJIy4eHUS U WuTepakTuBHOE
65 - https://lesson.edu.ru/lesson/b4feaa04- MHOTO(YHKIIHOHA
P 3438-4b57-a3ec-ba0f9fe63c0d YHI
KapOOHOBBIX JBHOE YCTPOMCTBO
KHUCIIOT
CrnosxHble 3(upbl:
TOMOJIOTHYECKUN
HNuTepakTuBHOE
66 psn, oOmas https://lesson.edu.ru/lesson/71ac43{2- MHOTO(YHKIHOHA
bopmyrna, 20d4-4945-a0eb-1e59cd5f4dof YHICHE
JBHOE YCTPOMCTBO
M30Mepus U
HOMEHKJIaTypa
67 dusznyeckue u http://school- NuTtepakTuBHOE

XUMHNYCCKHEC

collection.edu.ru/catalog/rubr/528b6fb1-

MHOI‘O(I)YHKI_II/IOHa




cBoiicTBa 3¢hupoB

98e4-9a27-5ael-2f785b646a41/

JIBHOE YCTPOUCTBO

Pemenne
pacdETHBIX 3a7a4:
10 YPaBHEHUIO
XUMHYECKOM

NHTepakTuBHOE
peakuuu, Ha
68 MHOTO(YHKIIMOHA
OmpeeIeHuE .
. JIbHOE YCTPOMCTBO
MOJIEKYJIIPHOM
(bopMyIbl
OpPraHUYECKOTO
BeIeCTBa
[TpakTnueckas
pabota Ne 3. WuTepakTuBHOE
Pemenne MHOTO(YHKIIOHA
69 JKCIEPUMEHTAIBH https://lesson.edu.ru/lesson/9834d408- JIbHOE YCTPOMCTBO.
BbIX 3aJa4 IO TEME 386d-444a-8de3-7efba8b98cdb JIab mocyna u
"Kap6oHoBbIie XUMHUYECKHE
KHCJIOTEL. PEaKTUBBI
Crnoxnbie 3¢upsr"
JKupsl: cTpoeHue, http://school-
busnueckue u collection.edu.ru/catalog/rubr/528b6fb1 - HuTepakTBHOE
70 XUMHUYECKHE 98e4-9a27-5ael1-2f785b646a41/ MHOTO(YHKIIMOHA
CBOMCTBA https://lesson.edu.ru/lesson/71ac432- JIBHOE YCTpOﬁCTBO
(runposus) a0d4-4945-a0eb-1e59cd5f4dof
OcobenHocTu
CBOWCTB XKHUPOB, NuTtepakTuBHOE
71 O — https://lesson.edu.ru/lesson/71ac43{2- MHOTOQYHEIHOHS
Aepxat 20d4-4945-a0eb-1e59cd5f4d9f YK
OCTaTKH JBHOE YCTPOUCTBO

HCMIPCACIIbHBIX




JKUPHBIX KUCJIOT.
Kupsl B npupone

Mbruia Kkak coau

BBICIINX
KapOOHOBBIX
KHCJIOT, UX
NHTepakTuBHOE
MOKoIIEee
72 . MHOTO(YHKIIMOHA
NefcTBUE. .
JIbHOE YCTPOMCTBO
ITonsarue o yerp
CUHTETUYECKUX
MOFOIIIHAX
cpencrBax (CMC)
I'enernueckas
CBSI3b
YIJIEBOJIOPOJIOB U WNHTtepakTuBHOE
73 KHUCJIOPOJICOAEpKa MHOTO(YHKIIHOHA
UX JIbHOE YCTPOMCTBO
OpPraHUYEeCKUX
BEILIECTB
Pacuérel o
NutepakTuBHOE
ABHEHUSIM
74 P MHOTO(YHKIIHOHA
XUMHUYECKUX .
. JIBHOE YCTPOUCTBO
peakuuit
CucremaTtuzauus u NHuTtepakTuBHOE
75 000011eHNE MHOTO(YHKIIMOHA
3HAaHUU MO TeEME JIbHOE YCTPOMCTBO
Oobmas WNHuTtepakTuBHOE
https://lesson.edu.ru/lesson/709ce43a-
76 XapaKTEepPUCTHKA MHOTO(YHKIIHOHA

yII€BOJOB U

deb6-4281-963b-01d2e212d4d0

JILHOE YCTPOUCTBO




KJIacCU(pUKAIUS
YIJIeBOJI0B (MOHO-,

Jd- 1
I0JINCAXapH/Ibl)
MoHocaxapubl:
https://lesson.edu.ru/lesson/709ce43a-
¢busnveckue WuTepakTuBHOE
77 CBONCTEA 1 deb6-4281-963b-01d2e212d4d0 MHOTO(YHKIHOHa
https://resh.edu.ru/subject/lesson/6150/st yH HU
HaXO0XJCHUE B art/150687/ JIBHOE YCTPOUCTBO
MPUPOJIE
[Ipumenenne
.. https://lesson.edu.ru/lesson/709ce43a-
TJIFOKO3BI, €€ NutepakTuBHOE
73 - deb6-4281-963b-01d2e212d4d0 MHOTO(YHKIHOHA
https://resh.edu.ru/subject/lesson/6150/st yH HU
JKUBHEACATCIBHOCT art/150687/ JIBHOE YCTPOUCTBO
W OpraHu3ma
Jucaxapu bl
caxaposa,
MaJIbTO3a U https://lesson.edu.ru/lesson/709ce43a- "
HTEPAKTUBHOE
79 JIAKTO3A. deb6-4281-963b-01d2e212d4d0 MHOTO(YHKIHOHA
Haxoxzaenue B https://resh.edu.ru/subject/lesson/6150/st yH Ilu
npupoze 1 art/150687/ JIBHOE YCTPOUCTBO
MPUMEHEHNE
JiicaxapujioB
ITonucaxapupr:
CTpOEHUE
https://lesson.edu.ru/lesson/690fbb76-
MAaKpOMOJIEKYIL, HNuTepakTuBHOE
f94a-4f77-bbbe-3d3ac748f716
80 ¢buznyeckue u MHOTO(yHKIIHOHA

XHMHUYECKHE
CBOMCTBA,
IIPUMEHEHUE

https://resh.edu.ru/subject/lesson/5413/st
art/150714/

JILHOE YCTPOUCTBO




[Tonsitre 06 WNurepaktuBHOE
81 HCKYCCTBEHHBIX MHOTO(yHKIIIOHA
BOJIOKHAX JIBHOE YCTPOUCTBO
Pemenue
pacyeTHBIX 3aj1a4
Ha OIIpeJieICHUE NHTepakTuBHOE
82 JIOJTH BBIXOJ1a MHOTO(YHKIIHOHA
MPOAYKTa PEAKIIUH JBHOE YCTPOUCTBO
OT TEOPETUYECKHU
BO3MOKHOTO
Cucremaruzanus u
NHTepakTuBHOE
23 00001IeHNE https://lesson.edu.ru/lesson/5a9e4cc3- MHOTO(YHKITHOHa
SHAHHIT TT0 f49-4b8f-ad0f-cOfe7cIc4bfS YHIH
JBHOE YCTPOUCTBO
pazneny
KonTposbHas
pabora 1o Teme
" HnaTepakTBHOE
Kucnoponaconepx
84 MHOTO(YHKIIOHA
amue .
JBHOE YCTPOMCTBO
OpraHuyecKue
coequHeHus"
AMWHBI:
Kiaccudukanus,
cTpoeHue https://content.edsoo.ru/lab/item/56/
http://school-
MOJIEKYII, 001as ) HuTepakTuBHOE
35 (hopmyna collection.edu.ru/catalog/rubr/528b61b1 - MHOTO(YHKIHOHA
pMyTa, 98e4-9a27-5ae1-2f785b646a41/ YHICHE
M30Mepus, JBHOE YCTPOUCTBO

HOMEHKJIaTypa H
¢buznyeckue
CBOMCTBA

https://lesson.edu.ru/lesson/0c608a59-
4c69-4481-839e-92051201b73e




http://school-

XUMHYECKHE )
CBOMCTRA collection.edu.ru/catalog/rubr/528b6fb1 - NHTepakTuBHOE
86 o 98e4-9a27-5ae1-2f785b646a4 1/ MHOTO(YHKIIHOHA
Al(aTHHCCKIX https://lesson.edu.ru/lesson/0c608a59- JIBHOE YCTPOMCTBO
aMHHOB 4c69-4481-839¢-9205£201b73e
AHWIMH: CTPOEHUE
aHMUJIMHA, http://school- NutepakTuBHOE
87 0COOEHHOCTH collection.edu.ru/catalog/rubr/528b6fb1- MHOTO(YHKIIHOHA
XUMHAYECKUX 98e4-9a27-5ael-21785b646a41/ JBHOE YCTPOKCTBO
CBOMCTB aHWJINHA
Croco0sn1
MOJTYy4YCHUS U NHuTepakTuBHOE
38 OMMCHCHIC https://lesson.edu.ru/lesson/0c608a59- MEOrOGYHKIHOHA
P 4c69-4481-839¢-9205£201b73e YHICHE
anudaTuyecKkux JBHOE YCTPOUCTBO
aMHHOB
AMWHOKHCIIOTHI:
HOMEHKJIaTypa 1
n3oMepus,
) NutepakTuBHOE
29 buznveckue https://resh.edu.ru/subject/lesson/4743/st MHOTO(YHKIHOHA
CBOMCTBA. art/150742/ yH Ilu
JIbHOE YCTPOMCTBO
OTaenpHbIe
MPEJICTAaBUTENH O-
AMHHOKHUCIIOT
XUMHNYECKHE
CBOMCTBA N "
AMUHOKHCIIOT, UX i '//S,ChOOI_ HTCPAKTHBHOC
90 5 collection.edu.ru/catalog/rubr/528b61fb1 - MHOTO(YHKIIMOHA
HOJIOTHHECKOE 98e4-9a27-5a¢1-2£785b646a41/ JIBHOE YCTPOHCTBO
3HAUEHHE

AMHWHOKHCIIOT.




Cuures u

TUIPOJIN3
MEeNTUIOB
BelIki Kak http://s.chool—
collection.edu.ru/catalog/rubr/528b6fb1- HnrepakTBHOE
MIPUPOTHBIE
91 _ 98e4-9a27-5ae1-2f785b646a4 1/ MHOTO(YHKIIHOHA
TIOJIMMEPEL, 5 https://lesson.edu.ru/lesson/c2f2f3d7- JIBHOE YCTPOMCTBO
CTPYKTYPBI OCIIKOB 43d1-4873-ace0-78eca6009628
http://school-
X collection.edu.ru/catalog/rubr/528b6fb1- HurepaktuBHOE
HMUYCCKHIE
92 . 98e4-9a27-5ael1-21785b646a41/ MHOTO(YHKIIHOHA
CBOMCTBA OEJIKOB 3
https://lesson.edu.ru/lesson/c2f2f3d7- JBHOE YCTPOUCTBO
43d1-4873-ace0-78eca6009628
A3oTcoaepkalme
reTEePOIMKINYECKU
€ COCJIMHECHMUSL.
NuTtepakTuBHOE
Hyxkneunosbie
93 MHOTO(YHKIIMOHA
KHUCJIOTBI: COCTaB, .
JIbHOE YCTPOMCTBO
CTpOEHHUE U
OunosloruuecKas
poJb
[IpakTuueckas
pabota Ne 4. NurepakTtuBHOE
Pemenue MHOTO(YHKIIMOHA
94 AKCIEPUMEHTAIbH JIBHOE YCTPOMCTBO.
bIX 3aJ1a4 110 TEME Jla6. mocyna u
"A3zoTconepkaniue XUMHUYECKUE
OpraHUYeCcKUe PEaKTUBBI.
coeiMHeHus"
95 IIpaxTrueckas HNHTepakTuBHOE




pabota Ne 5.

MHOTO(yHKIIMOHA

Pemenue JIbHOE€ YCTPOMCTBO.
AKCTIEPUMEHTAIbH JIa6. mocyna u
BIX 33/1a4 TI0 TEME XHM.PEaKTUBBI.
"Pacnio3naBanue
OpPraHUYECKUX
coenqrueHuin”
KontponbHas
paboTta 1o Teme WuTepakTuBHOE
96 "AzoTcoepkaniue MHOTO(YHKIIHOHA
OpraHUYEeCKUe JBHOE YCTPOUCTBO
coeuHeHus"
OcHoBHBIE
TOHATHS XUMUU
BBICOKOMOJIEKYJISIP htp:// SFhOOI'
o collection.edu.ru/catalog/rubr/528b6fb1- HnaTepakTBHOE
HBIX COeIMHEHUN U
97 98e4-9a27-5ael-2f785b646a41/ MHOTO(YHKIIHOHA
METO/IbI UX
a https://lesson.edu.ru/lesson/45b81dac- JBHOE YCTPOUCTBO
CHHTE32 — acba-440e-99¢3-14c3ba78050a
MOJIMMEpHU3aLus U
MOJIMKOHICHCALIUS
NutepakTuBHOE
[InacTmaccsl.
) MHOTO(YHKIIMOHA
Yrunnzanus u https://resh.edu.ru/subject/lesson/6095/st .
98 JILHOE YCTPOUCTBO.
nepepaboTka art/150823/
Komnexuus
IIacTUKa " "
[Lmactmaccer
DnacToMephl: WNHuTtepakTuBHOE
99 HaTypaJIbHBIN MHOTO(YHKIIMOHA
CUHTETUYECKUE JBHOE YCTPOMCTBO.

Kayuyyku. Pe3una

Komnexmus




"KayquI/I"
Bonoxkwna:
HaTypajbHEIE, WNurtepakTuBHOE
HCKYCCTBEHHBIE, MHOTO(YHKIIMOHA
100 CHHTETHYECKIE 1 https://lesson.edu.ru/lesson/45b81dac- BHOE VeTDONCTEO
- ) acba-440e-99¢e3-14¢3ba78050a " yerp |
OJIMMEPHI OJIIEKIUS
CIIEMAJILHOTO "Bomokna"
Ha3Ha4YeHUs
[IpakTrnueckas
pabota Ne 6.
NHTepakTuBHOE
Pemenne
MHOTO(YHKIIMOHA
AKCIIEPUMEHTAIIbH 3
101 1 JIBHOE YCTPOMCTBO.
BIX 3aJ1a4 110 TEME
" Jlab. nocyna u
Pacno3naBanue
XUM.pPEAKTUBBI
MacTMacc u
BOJIOKOH"
O06o0mmenue u
CHUCTEMATHU3aIH
HU3y4YEHHOTO NutepakTuBHOE
102 | Marepuana no 1 MHOTO(YHKIIHOHA
TEME JIbHOE YCTPOMCTBO
"BbicokomoneKynst
pHbIE cOeTMHEeHUS"
OBILIEE
KOJIMYECTBO 102
YACOBIIO

I[TPOTPAMME




11 KVIACC

Ne KosnyecTBo yacoB
Hara MarepuajibHoO-
Konrpoas | IIpakrnue DJIeKTpOHHbIe N (poBbIe
Tema ypoka Bce H3Y4eH TeXHHUYeCKoe
n/ HbIe CKHe o0pa3oBaTejibHbIE PeCypPChI
ro us OCHAIIICHH e
n padoThI padoThI
Atom. CocraB NuTtepakTuBHOE
1 aTOMHBIX SEp. | 0 0 https://lesson.edu.ru/lesson/20b1df2e- MHOTO(YHKIIHOHA
XUMHUYECKUI 6ced-435b-b6dc-5155d30a4 5fa JIHOE
aneMeHT. M30Torbl YCTPOMCTBO
NHTepakTuBHOE
Crpoenue MHOTO(YHKIIHOHA
) JJIEKTPOHHBIX 1 0 0 https://lesson.edu.ru/lesson/20b1df2e- JIBHOE
000J109€K aTOMOB, 6ced-435b-bbdc-5155d30a45fa YCTPOMCTBO.
KBaHTOBBIE YMCIIa Mopenb cTpoeHus
aToma.
WNHTepakTuBHOE
Knaccuduxkanus P
. MHOTO(YHKIIHOHA
XUMHUYECKUX https://resh.edu.ru/subject/lesson/6479/start
3 1 0 0 JIbHOE
3JIEMEHTOB (S-, p-, 1150989/ .
d-, f-oiemenTsI) YCIPOHUCIEO.
’ [HCXD
Pacnipenenenue HNuTepakTuBHOE
4 3JIEKTPOHOB 10 1 0 0 https://lesson.edu.ru/lesson/20b1df2e- MHOTO(YHKIIMOHA
aTOMHBIM 6ce4-435b-bbdc-5155d30a45fa JIBHOE
opOuTaIIM YCTPOUCTBO
DNEeKTPOHHBIE NutepakTuBHOE
5 KOH(Urypanuu | 0 0 MHOTO(YHKIIMOHA
aTOMOB 3JIEMEHTOB JIbHOE

B OCHOBHOM H

YCTPOWCTBO




BO30YKIEHHOM

COCTOSIHUM
DNEeKTpOHHBIE
WNHTepakTuBHOE
KOH(UTypauu
MHOTO(YHKIIMOHA
HOHOB.
JIBHOE
DNeKTpoOTpHUIIaTEN .
YCTPOICTBO
BHOCTb
[Tepuonnueckuii
3aKOH U
[Tepnognueckas
WNHTepakTuBHOE
cucTema
MHOTO(YHKIIMOHA
XUMHUYECKUAX https://lesson.edu.ru/lesson/e7d48881- oe
JbH
anemenToB /l. 1. 055d-49da-a49c-7375¢3d033e9 .
YCTPOICTBO.
MenneneeBa, CBSI3b
. [ICX5
C COBPEMEHHOMU
TEOpUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH
M3MEHEHUs CBOWCTB
XUMHUYECKUX WNHTtepakTuBHOE
3JIEMEHTOB U MHOTO(YHKIIMOHA
o0pa3yeMbIX UMU JBHOE
MPOCTBIX U YCTPOWCTBO.
CJIOJKHBIX BEIIIECTB IICXD
0 Tpynnam 1
nepuoiam
CucremaTtuzanus u HHTepakTUBHOE
00o01eHue 3HaHu i MHOTO(YHKIIMOHA

10 TCMC

JIBHOC




YCTPOWCTBO

Bunpl xumuueckoi
cBs13U. MexaHn3MEl

oOpa3zoBaHUs WuTepakTuBHOE
10 KOBaJICHTHOM https://lesson.edu.ru/lesson/2859ec02- MHOTO(YHKIIHOHA
cBs13u. Bonopoanas 8ecd-4¢cd8-8531-edad962608fb JIbHOE
CBSI3b. YCTPOMCTBO
MexMoneKyaspHbI
€ B3aUMOJICVCTBHUS
BanentHocTh 1
BaJICHTHBIE
BO3MOKHOCTH
NHTepakTuBHOE
atomoB. CBs3b
. ) MHOTO(YHKIIMOHA
11 ANEKTPOHHOU https://resh.edu.ru/subject/29/11/ oc
JIbH
CTPYKTYPBI
PYKIYP YCTPOWCTBO
MOJIEKYJI C UX
r€OMETPUYECKUM
CTPOECHHEM
[IpencraBnenus o
NutepakTuBHOE
KOMIUIEKCHBIX (yHKIIOHA
MHOT'O
12 COCJIMHEHUSX: v
JBHOE
COCTaB U .
YCTPOUCTBO
HOMEHKJIaTypa
BemectBa
MOJICKYJIIPHOTO 1 https://lesson.edu.ru/lesson/12bfc348-007f- | HHTepakTHBHOE
13 HEMOJIEKYJIIPHOIO 4796-bcda-180fc6b720fe MHOTO(YHKIIMOHA
cTpoeHus. THIIbI https://resh.edu.ru/subject/lesson/5581/start | JBHOE
KPUCTATTTHICCKIX 151081/ YCTPOUCTBO

pEIIETOK U




CBOMCTBA BEILIECTB

ITonsatue o

JCTIEPCHBIX https://content.edsoo.rg/lab/item/57/ MHTepakTHBHOE

CHCTEMX. https://resh.edu.ru/subject/lesson/4939/start MHOTOhYHKITHOHA
14 [IpencraBnenue o 51134 JIbHOE

https://lesson.edu.ru/lesson/8ae38be6-e06f- .

KOILTOHHEIX 4fae-9729-69903109968 YCTpOHCTBO

pacTtBopax

HUctunHubie NutepakTuBHOE

pacTBOPBI: MHOTO(YHKIIMOHA
15 HACBIIICHHBIC U https://lesson.edu.ru/lesson/8ae38be6-e06f- | JIBHOE

HEHACHILLIECHHBIE, 4fae-9729-699031091968 YCTPOMCTBO.

pacTBOPUMOCTb. Jatuuk

Kpucramnoruapatel COZEpKaHUs COJIN

Croco6b1 HNHTepakTuBHOE
16 BBIPAKEHUS MHOTO(YHKIIMOHA

KOHIIEHTPALIMH JBHOE

pacTBOpPOB YCTPOMCTBO

Pemrenue 3agau ¢

HCIIOJIb30BAHUEM

MOHATHH ""MaccoBas NutepakTtuBHOE
17 J0JIs MHOTO(YHKIIMOHA

PacTBOPEHHOTO JBHOE

BelecTna", YCTPOUCTBO

"MoJIsipHas

KOHIeHTparus"

Knaccudukamnus u NuTtepakTuBHOE
13 HOMEHKJIaTypa MHOTO(YHKIIMOHA

HEOPraHUYECKUX JIBHOE

BELLECTB YCTPOMCTBO




Cucrematusanus u

WNHuTepakTuBHOE

. MHOTO(YHKIIMOHA
19 00o01menue 3HaHu’ Pyn
JIbHOE
o TeMe o
YCTPOUCTBO
KontponbHas
paboTa 1o Temam
"CtpoeHue atoma.
[Tepuonnueckuii
3aKOH U
[Tepuonnueckas NutepakTuBHOE
20 cucremMa MHOTO(YHKIIMOHA
XUMHUYECKUX JIbHOE
anemenToB /1. U. YCTPOWCTBO
Menneneena",
"CtpoeHnue
BEILIECTBA.
Mmuoroo6pasue
BelecTB"
Knaccuduxkanus
XUMUYECKUX
peakuuii B
HEOPraHU4YEeCKOU 1
. HNHTepakTuBHOE
OpPraHu4eCcKoOu http://school-
) MHOTO(YHKIIMOHA
21 XUMUH. 3aKOH collection.edu.ru/catalog/rubr/eb17b17a-
JBHOE
COXPaHEHUS MaCChI 6bcc-01ab-0e3a-alcd26d56d67/ .
YCTPOUCTBO

BEIIECTB; 3aKOH
COXPAaHEHHUS U
IIPEBPALLEHUS
SHEPIUu Npu




XUMHNYCCKHUX

peaKuusx
Tennossie WNHTepakTuBHOE
3P PeKTHI MHOTO(yHKIIMOHA
XUMUYECKUX JIbHOE
22 . https://content.edsoo.ru/lab/item/58/ .
peaKuum. YCTPOMCTBO.
TepMoxumuueckue Jatuuk
ypaBHEHUS TeMIepaTypbl
Beruucnenus no
YpaBHEHUSIM NutepakTuBHOE
3 XUMUYECKUX MHOTO(YHKIIHOHA
peakuuii u JIBHOE
TEPMOXUMHUYECKUM YCTPOMCTBO
YPaBHEHUSAM
CkopocTh NutepakTuBHOE
XHMHYECKOH http://school- MHOTO(YHKITHOHA
.. collection.edu.ru/catalog/rubr/eb17b17a-
peakuuu, e€ JBHOE
o4 SABHCHMOCTE OT 6bcc-01ab-0e3a-alcd26d56d67/ CTDONHCTEO
https://lesson.edu.ru/lesson/fOcbSdef-307e- Yerp )
Ppa3INnYHBIX 4575-890- Hatunk
(axropos. Karamus 86041b603655?backUrl=%2F04%2F11 TeMICPaTYpPEL,
U KaTaJIn3aTOPbI JTaBJICHUA.
HNHTepakTuBHOE
I'omorennsie u (yHKIHONa
MHOT'O
25 reTeporeHHbIe YHIH
JBHOE
peakuuu .
YCTPOUCTBO
IIpaxTrueckas HNHTepakTuBHOE
abora Ne 1 mo MHOT'O(PYHKIIHOHA
26 P " https://content.edsoo.ru/lab/item/59/ ymxn
Teme "BnusHue JIBHOE

Pa3JIMIHBIX

ycrpoiicTBo. JIab.




¢baxTOpoB Ha

HOCY/Ia,XUM.peaK

CKOPOCTb THUBBI.
XUMUYECKON
peakuun"
}?ffg;:;\ii;: WNHTepakTuBHOE
27 peaKIu. https://lesson.edu.ru/lesson/Oe41e568- MHOTO(YHKIIHOHA
0a2b-4605-bb92-35d1ab69f9ba JBHOE
XHUMHUYECKOE JCTPORCTBO
paBHOBecHE
[TpakTnueckas
pabora Ne 2 o WuTepakTuBHOE
Teme "BnusHue MHOTO(YHKIIHOHA
)3 Ppa3IUYHBIX JTBHOE
(hakTopoB Ha ycTpoicTBo. Jlab.
MOJIO)KEHHUE nocyjaa,
XUMHUYECKOTO XUM.PEAKTUBBI
paBHOBecHs"
DIIEKTPOJIUTHYECKA Hurepaxrisrioe
R — http://school- MHOTO(YHKIHOHA
CHUIBHBLE 1 CIaA6bIe collection.edu.ru/catalog/rubr/eb17b17a- JIBHOC
29 6bcc-01ab-0e3a-alcd26d56d67/ YCTPOMCTBO.
SNEKTPOJIUTBI. https://lesson.edu.ru/lesson/237cdb54- JlaTunk
Crenens 2787-4817-8330-6e027b075645 SIEKTPOTIPOBOIHO
AHCCORHAtH ctu. Jlatunk pH.
Honnoe HNHTepakTuBHOE
MIPOU3BE/ICHUE MHOTO(YHKIIMOHA
30 BoJibl. Cpena JBHOE
BOJIHBIX PaCTBOPOB. YCTPOWCTBO.
Bonopoausrit Haruuk pH,




nokasarens (pH) JATYUK

pactBopa AIEKTPOIPOBOIHO
CTH.
NHTepakTuBHOE

5 https://content.edsoo.ru/lab/item/59/ MHOTO(YHKLHOHA

I'uppoinus coneit. http://school- IBHOE

Peaxuuu, collection.edu.ru/catalog/rubr/eb17b17a- .
YCTPOMCTBO.

31 IIPOTEKAIOIINE B 6bcc-01ab-0e3a-alcd26d56d67/ 0
pactBopax https://lesson.edu.ru/lesson/e2b3e2ce- HAaramk pH,
3NIEKTPOJIUTOB ¢781-40be-bb00-fab862636f7¢ AATHHK

https://resh.edu.ru/subject/lesson/5912/ SJICKTPOTIPOBOTHO
CTH.
[IpakTnueckas NHTepakTuBHOE
pabora Ne 3 o MHOTO(YHKIIMOHA

1 Teme "XuMHUecKue JIbHOE
peakiuu B ycTpoicTBo. Jlab.
pacTtBopax nocyzja,
BIEKTPOJIUTOB" XUM.PEAKTHUBBI.
OKucauTenbHO-

BOCCTaHOBUTEJIbHBI . NutepakTuBHOE
https://content.edsoo.ru/lab/item/62/
€ peakiuu. MHOTO(YHKIIHOHA

33 B N https://lesson.edu.ru/lesson/8f219cef-7a8a-

DIHCHIIHe 44d5-b38a-b3d1b2ecb237 HPHOC.
OKHCJIUTEIN U YCTPOUCTBO
BOCCTaHOBUTEIIH
Meton HNHTepakTuBHOE

34 3JIEKTPOHHOTO MHOTO(YHKIIMOHA
(?7IeKTOHHO- JIbHOE
HMOHHOT0) OanmaHca YCTPOUCTBO

35 DneKkTponun3 https://lesson.edu.ru/lesson/32eSedc9- NutepakTuBHOE

pacTBOpOB U

cb82-4f4a-adSe-4f56bc7elded

MHOFO(I)YHKI_II/IOHa




pacIuiaBoB BEILECTB JILHOE
YCTPOWCTBO
WNHTepakTuBHOE
36 Pemenue 3amau MHOTO(YHKIIHOHA
Pa3IUYHBIX TUTIOB JIbHOE
YCTPOWCTBO
NHTepakTuBHOE
37 Pemenue 3anau MHOTO(YHKIIHOHA
Pa3IUYHBIX TUTIOB JIbHOE
YCTPOWCTBO
Cucremaruzanus u
e ——— https://lesson.edu.ru/lesson/75637222- NurepakTnBHOE
38 110 TeMe d397-4bla-810a-cc7bca9e8alc MHOTO(QYHKIIIOHA
| https://lesson.edu.ru/lesson/9adf8229- JILHOE
X“M“qicme 876b-4907-868e-1d43bf90855¢ YCTPOICTBO
peakuuu
KonTposbaas NutepakTuBHOE
39 pabora 1o Teme MHOTO(YHKIIOHA
"Xumuueckue JIbHOE
peakuun" YCTPOMCTBO
[Tonoxenue
HEMETAJIOB B
[Tepuoanueckoit
HNHTepakTuBHOE
;I;;r;ieclmx https://resh.edu.ru/subject/lesson/5939/ MHOTO(YHKIIMOHA
40 https://lesson.edu.ru/lesson/2390b83e- JBbHOE
onemerros /. 1. 2935-4¢96-bd3a-25f26d9c1139 YCTPOHCTBO.
Meunpeneena u CXD

0COOEHHOCTH
CTPOCHUS MX
aTOMOB.




dusznueckue

CBOICTBA
HEMETAJIOB
Amnorponus
HEMETAJJIOB (Ha WNuTtepakTuBHOE
41 npumepe MHOTO(YHKIIMOHA
KHCJIOPOJIa, CEPHI, JBHOE
dbocdopa u YCTPOUCTBO
yriaepoja)
Bonopon:
WNHTepakTuBHOE
MOJy4YEHHE, http://school-
) MHOTO(YHKIIMOHA
42 ¢buznueckue u collection.edu.ru/catalog/rubr/eb17b17a-
bH
XUMUWYECKUE 6bcc-01ab-0e3a-alcd26d56d67/ T oeu
. YCTPOUCTBO
cBoiicTBa. ['mapuambi
l"anorensr:
HaX0XJICHUE B
NuTtepakTuBHOE
MIPUPO/IE, CIIOCOOBI http://school-
- MHOTO(YHKIIHOHA
43 MOJIy4YCHMUS, collection.edu.ru/catalog/rubr/eb17b17a-
busmuecke u 6bec-01ab-Oe3a-alcd26d56d67/ HIPHOE
YCTPOICTBO
XUMHYECKHE
CBOICTBa
["anorenoBo10poabI
. HNHTepakTuBHOE
. Baxwneiimue
MHOTO(YHKIIMOHA
44 KHUCJIOpOJICOAEpKa
JBHOE
1I1e COeAUHEHUS .
YCTPOUCTBO
rajioreHoB
JlaGopaTopHble U WNHTepakTuBHOE
45 MIPOMBIILJICHHBIE MHOTO(YHKIIMOHA
crocoObl JBHOE




IOJIYYEHHUS YCTPOMCTBO
raJioreHoB.
IIpumenenne
raJIOreHOB U UX
COEIMHEHU I
[IpakTnueckas
pabota Ne 4. WuTepakTuBHOE
46 Pemenue MHOTO(YHKIIHOHA
IKCIIEPUMEHTAIIbHBI JBHOE
X 3a7a4 10 TeMe YCTPOMCTBO
"T"anorensr"
Kucnopon:
nabopaTopHbIe U
paTop NHTepakTuBHOE
MIPOMBIIJTIEHHBIE MHOTOYHKIIHOHA
CIocoObI i
http://school- JIBHOE
MOJTY4YEHMS, ) .
47 o collection.edu.ru/catalog/rubr/eb17b17a- YCTPOMCTBO.
WU3UYECKUE U
6bcc-01ab-0e3a-alcd26d56d67/ JaTumk
XUMUYECKUE
. PacTBOPEHHOTO
cBoricTBa. O30H.
KHCJIOPO/J1a.
[Ipumenenue
KHCJIOPOJIa U 030HA
HNHTepakTuBHOE
OKCHb! 1 https://lesson.edu.ru/lesson/aled8cOe- MEOTODYHKIHOHA
48 7c1d-4ed6-8fe0-5185cc132628 -
MIEPOKCHU/IBI . JBHOE
p A https://resh.edu.ru/subject/lesson/5913/ .
YCTPOUCTBO
HNHTepakTuBHOE
49 Pemrenue 3agau MHOTO(YHKIIMOHA
Pa3IMYHBIX TUIIOB JBHOE

YCTPOWCTBO




Cepa: HaxoxIeHUE

B IIPUPOJE,
WNHTepakTuBHOE
CTIOCOOBI http://school-
) MHOTO(YHKIIMOHA
50 MOJIy4EeHUS, collection.edu.ru/catalog/rubr/eb17b17a-
pusmieckne u 6bcc-01ab-Oe3a-alcd26d56d67/ fIbHOE
YCTpPOICTBO
XUMHYECKHE
CBOMCTBA
NHTepakTuBHOE
51 CepoBogopo, MHOTO(YHKIIHOHA
CynabGuIbI JIBHOE
YCTPOWCTBO
Kucnoponconepxka
POACOAEP NHTepakTuBHOE
1I1e COeAMHEHUS
cepEL MHOTO(YHKIIMOHA
52 PEL https://resh.edu.ru/subject/lesson/5913/ JIBHOE
OcobOennocTH .
. . YCTPOICTBO.
CBOMCTB CepHOI
Hatuuk pH.
KHUCIIOTBI
[IpakTuueckas
abora No 5.
P NutepakTuBHOE
Pemenne (yHKIIOHA
MHOTO
53 AKCHEPUMEHTAIbHBI JE
JBHOE
X 3a/1a4 10 TeMe .
CTPONCTBO
"Cepa u eé ye1p
coequueHus"
A30T: HaXOXK/IeHUE
HNHTepakTuBHOE
B IIpUPOIC, http://school- MHOTO (b KIHOHa
54 CIOCOOBI collection.edu.ru/catalog/rubr/eb17b17a- yH
roNTyueHus, 6bec-01ab-Oc3a-a1cd26d56d67/ HbHOC
YCTPOMICTBO

¢buznyeckue u




XUMHUYCCKUEC
CBOlicTBa. AMMHAK,

HUTPHIBI
Kucnopoaconepxa
WNHTepakTuBHOE
[IMe COCTUHEHUS
MHOTO(YHKIIMOHA
a3oTa.
55 JBHOE
OcoOenHocTH 5
. . YCTPOMCTBO.
CBOWCTB a30THOM
Hatunk pH.
KHCIIOTHI
NHTepakTuBHOE
[Ipumenenue azora MHOTO()YHKIIHOHA
56 M €T0 COeTMHEHUH. JIbHOE
A3OTHBIE YCTPOMCTBO.
yaoOpeHust Jatunk
HUTPATOB.
docdop:
HaX0X/ICHUE B
IIPUPOLE, CIIOCOOBI
PHpOIe, HuTepakTBHOE
IIOJTy4CHHUS, http://school-
X MHOTO(YHKIIMOHA
57 (buznveckue u collection.edu.ru/catalog/rubr/eb17b17a-
JBHOE
XUMUYECKUE 6bcc-01ab-0e3a-alcd26d56d67/ .
. YCTPOICTBO
CBOIICTBA.
dochuapl u
dbochun
Oxcunasl docdopa
$ocgopa, HuTepakTHBHOE
docdopconepxaiu
MHOTO(YHKIIMOHA
58 e kucnoTsl. Conmu
g JTBHOE
bocdopHoii .
YCTPOUCTBO

KHUCJIOTBI




IIpumeHenue

WNHTepakTuBHOE
docdopa u ero o
B MHOTO(YHKITHOHA
59 COCTMHCHHMI. yH
JIbHOE
docdopHbie .
YCTPOUCTBO
yInoOpeHust
[IpakTnueckas
pabota Ne 6.
NHTepakTuBHOE
Pemenne b
MHOTO(YHKITHOHA
60 AKCHEPUMEHTAIbHBI yH
JIbHOE
X 3aJ1a4 10 TeMe .
CTPOMCTBO
"AzoT 1 pochop u ye1p
nX coenquHeHus"
Yraepon:
HaXO0XJICHUEC B
pupoae
PHPOZE, HHTEpaKTHBHOE
aJJIOTPOIIHBIC http://school-
- MHOTO(YHKIIHOHA
61 MO U (UKAITUY; collection.edu.ru/catalog/rubr/eb17b17a-
JBHOE
(buzuveckue u 6bcc-01ab-0e3a-alcd26d56d67/ .
YCTPOUCTBO
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHHE
HHTEpakTUBHOE
Oxcup p o
MHOTO(YHKIIHOHA
yraepoaa(Il), oxcun yi
JIBHOE
62 yraepoaa(IV), .
YCTPOMCTBO.
OJIbHAS KHUCIIOTa
. .. Jatuauk CO2.
U e€ conu
Hartuuk pH.
63 Pemienue 3amau NuTtepakTuBHOE
Pa3TUYHBIX TUTIOB MHOTO(YHKIIMOHA




JIBHOC

YCTPOWCTBO
Kpemuuit:
HaXO0XJICHUE B

WNHTepakTuBHOE
IIPUPOJIE, CLIOCOOBI http://school-

64 IIOJIyYEHUS, collection.edu.ru/catalog/rubr/eb17b17a- MHOTOYHKIHOHA
(rsmiecKue B 6bcc-01ab-Oe3a-alcd26d56d67/ fIbHOE
XUMHYECKHE YCTPOHETEO
CBOMCTBA
Oxkcup NutepakTuBHOE

65 kpemuusA(1V), MHOTO(YHKIIMOHA
KpeMHUeBas JBHOE
KHCJIOTA, CUIIUKAThI YCTPOICTBO
[Ipumenenne
KPEMHUS U €TO0 HHuTepakTuBHOE

66 COCIMHEHU. MHOTO()yHKIIMOHA
Crexiio, ero JIBHOE
IIOJIy4YEHUE, BUBI YCTPOMCTBO
CTEKJIa

NutepakTtuBHOE

67 Pemenue 3amay MHOTO(yHKIIMOHA

Pa3IUYHbIX TUIIOB JBHOE
YCTPOUCTBO
Cucremaruzanus u HuTepakTuBHOE

68 000011eHNE 3HAHUI MHOTO(YHKIIMOHA
10 TEME JBHOE
"Hemertanner" YCTPOMCTBO

69 KoHnTponbsHas HHTepakTuBHOE

paboTa 1o Teme

MHOFO(I)YHKI_II/IOHa




"Hemeramnr" IBHOG
YCTPOWCTBO
Ananuz
pe3yIbTaToOB WNHTepakTuBHOE
70 | KOHTPOJBHOM MHOTO(YHKI[HOHA
JIbHOE
paboThI, KOPPEKIIUS .
OILIMOOK YCTPOHUCTBO
[Tomoxenune
METaJJIOB B
[Tepuoanueckoit
cucTeMe
ECKHX NuTepakTuBHOE
XUMHAY
71 JJIEMEHTOB MHOTO(YHKIIMOHA
JIbHOE
OcobOenHocTH .
CTPOCHUS YCTPOUCTBO
BIIEKTPOHHBIX
000J109€K aTOMOB
METaJJIOB
OO6mme
U3UYECKUE ) i
: i ity '//S.C hool: HHTepakTUBHOE
CBOMCTBA collection.edu.ru/catalog/rubr/eb17b17a- MHOTO(YHKIHOHA
72 | wmeramos. 6bec-01ab-Oe3a-a1cd26d56d67/ i
Ilpumenenne https://lesson.edu.ru/lesson/a0d5bd16- HBHOGU
METAJLIOB B OBITY H 683e-4ale-8073-70c604e9c862 YCTPOUCTBO
TEXHUKE
CIIaBbl METAJIIOB https://resh.edu.ru/subject/lesson/4961/ HnrepakTuBHOE
73 Kopposus . https://lesson.edu.ru/lesson/8f219cef-7a8a- MHOTO(YHKIIMOHA
PP 44d5-b58a-b3d1b2eeb237 JIbHOE
METaJJIOB

https://resh.edu.ru/subject/lesson/3479/

YCTPOMCTBO.




O06pa3ibl

CILIaBOB.
WNHTepakTuBHOE
74 Pemenue 3anau MHOTO(YHKIIMOHA
Pa3IUYHBIX TUTIOB JIbHOE
YCTPOMCTBO
DNEeKTPOXUMHUYECKU
U psiJ| HAPSDKEHUM NHTepakTuBHOE
75 MetauioB. O01He https://resh.edu.ru/subject/lesson/3523/con MHOTO(YHKIIMOHA
CITOCOOBI spect/151160/ JIbHOE
TOJTYYEHHUS YCTPOMCTBO
METaJIJIOB
OO6mas
XapaKTepUCTUKA
MeTaioB [A-
TPYIIIbI
[Tepuoauueckoit
CHCTEMBI
XUMHYECKHX http://school- NutepakTuBHOE
76 aneMeHToB. Harpuit collection.edu.ru/catalog/rubr/eb17b17a- MHOTO(YHKIIHOHA
W KaJIui: 6bcc-01ab-0e3a-alcd26d56d67/ JIBHOE
HOJIy4EHHE, https://resh.edu.ru/subject/lesson/5814/ YCTPOHCTBO
(dbuzuveckue u
XUMHUYECKHUE
CBOMCTBA,
MIPUMEHEHUE
MPOCTBHIX BEIIECTB U
HUX COCIUHEHUN
77 Oo0ras http://school- NuTtepakTuBHOE




XapaKkTepUCTUKA
metajuioB ITA-

collection.edu.ru/catalog/rubr/eb17b17a-
6bcc-01ab-0e3a-alcd26d56d67/
https://resh.edu.ru/subject/lesson/5814/

MHOTO(yHKIIMOHA
JIBHOE

TPYIIIbI YCTPOWCTBO

[Tepuonnueckoi

CUCTEMBI

XUMHUYECKUX

2JIEMEHTOB.

Marnuit u

KaJIbIW:

MOJTy4eHHE,

¢buznueckue u

XUMUYECKUE

CBOIICTBA,

MIPUMEHEHHE

MIPOCTHIX BEIIECTB U

HUX COEIUHEHUI
NuTtepakTuBHOE
MHOTO(YHKIIHOHA

XKeéctkocTh BOMBI U JIBHOE

78 crocoOsbI e€ YCTPOMCTBO.

YCTpaHEHHUs [Tpubop st
U3MEPEHUS
JKECTKOCTH.

AJOMUHHIA: NutepakTtuBHOE

MOJy4YEeHHE, MHOTO(YHKIIMOHA

¢buznueckue u Iﬁp://si‘chool— JBHOE

79 collection.edu.ru/catalog/rubr/eb17b17a- .

RIMHACCIHC 6bee-01ab-Oc3a-a1cd26d56d67/ YCTPOHCTEO.

CBONCTBA, Konnekuus

IIPUMEHEHHUE " AnmroMUHHAN".




AmdotepHbIe
CBOMCTBA OKCHJA U

WNHTepakTuBHOE
30 Zﬁiﬁ;ﬁgii? https://lesson.edu.ru/lesson/46b429e4 - MHOTO(YHKIIMOHA
931c-43fb-a2ba-be9eObbeddef JIBHOE
TUAPOKCOKOMILIEKC yeTpoiicTBo
bl ATFOMUHUS, UX
MIPUMEHEHUE
NHTepakTuBHOE
31 Pemenune 3anau MHOTO(YHKIIHOHA
Pa3IUYHBIX TUTIOB JBHOE
YCTPOWCTBO
[TpakTnueckas
1;360Ta Ne7. WuTepakTiBHOE
CILICHHE MHOTO(YHKIIMOHA
82 AKCIIEPUMEHTAIBHBI HEHOE
X 3a7a4 110 TeMe .
"Mertabl IJIaBHBIX YCTPOTCTEO
noarpymnm"
Obmas
XapaKTEePUCTUKA
METaJIOB
MOOOYHBIX NHuTtepakTuBHOE
83 nozrpyn (b- https://resh.edu.ru/subject/lesson/3534/ MHOTOyHKIHOKa
TPYIII) JLHOE
[Tepuoaunueckoit YCTPOUCTBO
CUCTEMBI
XUMHUYECKUX
3JIEMEHTOB
84 dusznyeckue u http://school- NuTtepakTuBHOE




XUMUYECKUE collection.edu.ru/catalog/rubr/eb17b17a- MHOTO()yHKIIMOHA
CBOICTBa XpoMa 1 6bcc-01ab-0e3a-alcd26d56d67/ JIBHOE
€ro COCIMHEHUH, YCTPOMCTBO
WX IPUMEHEHUE
Baxneiimue
COC/IMHEHUS
NHTepakTuBHOE
Maprasiia. o
MHOTO()YHKITHOHA
85 [lepmanranat yH
JIbHOE
KaJusl, ero N
YCTPOMCTBO
OKHUCJIUTEIIbHBIC
CBOMCTBA
dusnveckue u
XUMHYCCKHE
. NHTepakTuBHOE
CBOMCTBA X€JI€3a U http://schoo]-
B - MHOTO(YHKIIHOHA
86 €ro COCJUHCHUM. collection.edu.ru/catalog/rubr/eb17b17a-
JIbHOE
[Tonyuenue n 6bcc-01ab-0e3a-alcd26d56d67/ .
YCTPOMCTBO
MPUMEHEHHE
CILJIABOB KeJie3a
dusnveckue u
NutepakTuBHOE
XUMHUUYECKHE
N N MHOTO(YHKIIHOHA
87 CBOMCTBA MeOU U €é
. JIbHOE
COCJIMHEHUH, UX .
YCTPOUCTBO
MPUMEHEHHUE
dusnyueckue u
XUMHUUYECKHE NutepakTtuBHOE
28 CBOMCTBA IIUHKA U MHOTO(YHKIIMOHA
€ro COCIUHEHU, JIbHOE
UX IPUMEHEHUE. YCTPOMCTBO

I'mapokcoKkoMILIEKC




bl IIUHKA

[IpakTnueckas
pabota Ne 8.
Pemenue NutepakTuBHOE
29 9KCIIEPUMEHTAIIbHBI MHOTO(YHKIIHOHA
X 3a/1a4 10 TeMe JIbHOE
"MeTanibl YCTPOWCTBO
MOOOYHBIX
noarpynm”
NHTepakTuBHOE
90 Pemenue 3amau MHOTO(YHKIIHOHA
Pa3IUYHBIX TUTIOB JIBHOE
YCTPOWCTBO
O6061eHue u 1
HTEPaKTUBHOE
CUCTEMaTU3aIUA P
91 HA3y4YEHHOTO MHOTOGYHKIHOHA
JBHOE
Marepuaia o TeMe .
"Metamie" YCTPOWCTBO
K NutepakTuBHOE
OHTPOJIbHAS
MHOTO(YHKIIMOHA
92 paboTta no Teme Pyn
"Meramib!" HbHoe
YCTPOUCTBO
Ananus
HNHTepakTuBHOE
€3yJbTaTOB
93 EOH}’]TpOHBHOﬁ MHOTOGYHKIHOHA
JBHOE
paboThl, KOPpPEKLIUS .
5 YCTPOUCTBO
o1H1O0K
04 Posp xumuu B NuTtepakTuBHOE

obOecrieueHuu

MHOFO(I)YHKI_II/IOHa




YCTOMYHUBOTO JIIbHOE
pa3sBUTUA YCTPOWCTBO
YeJI0BEYECTBa.
[TonsiTue o
Hay4HBIX METOJIaX
HCCIIEIOBAHUSA
BEIIIECTB
Hayunslie
TIPUHIIUATIBI
OpraHu3aIu
XUMHUYECKOTO NHuTepakTuBHOE
95 MPOU3BOJCTBA. MHOTO(YHKIIHOHA
[IpompllIeHHBIE JIBHOE
CHOCOObI YCTPOICTBO
MOJTy4YEeHUS
BAKHEMIINX
BEILIECTB
XHUMHYECKOE
NutepakTuBHOE
3arpsi3HEHUE
. MHOTO(YHKIIHOHA
96 OKpYXarolen
JIBHOE
Cpelibl ¥ €ro .
YCTPOWCTBO
MOCJEACTBUS
XuMHUS U 3T0POBHE HNHTepakTuBHOE
97 YeJ0BeKa. MHOTO(YHKIIHOHA
JlekapcTBeHHbIE JBHOE
CpeIcTBa YCTPOMCTBO
Xumus nuinu. Pons NutepakTuBHOE
98 XUMUU B MHOTO(YHKIIMOHA
o0ecrnieyeHUH JTBHOE




105011(S:70)71 YCTPOMCTBO
0e30macHOCTH
Kocmernueckue n WNHTepakTuBHOE
99 napdromMepHbIe | MHOTO(YHKIIMOHA
cpeacTBa. beitoBas JIbHOE
XUMUS YCTPOMCTBO
XuMusi B
CTPOUTEIBLCTBE. NHTepakTuBHOE
100 Baxneitmme | MHOTO(YHKIIMOHA
CTPOUTENBbHBIE U JBHOE
KOHCTPYKITHOHHBIE YCTPOWCTBO
MaTepuabl
XUMUS B CETBCKOM
. NHTepakTuBHOE
XO35HCTBE. o
MHOTO(YHKIIMOHA
101 | Opraaunyeckue u 1 v
JBHOE
MHHEpaJIbHbIE .
YCTPOWCTBO
yaoOpeHust
NutepakTuBHOE
Cucrematuzauus u o
. MHOTO(YHKIIMOHA
102 | 006001enne 3HaHU 1
JIBHOE
10 TEME .
YCTPOWCTBO
OBUIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 xknacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3noB
A.A., Jlynun B.B.; nox penakuueii Jlyauna B.B., O6miecTBo ¢ orpaHnueHHON
OoTBETCTBEHHOCTHIO «[IPODA»; AkitmonepHoe o01iecTBo «3m1atenbeTBo
«IIpocsemenue»

* Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
noa penakiueit Jlynuna B.B., O611iecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
«IPODAy»; AkinonepHoe odmiectBo «M3narenpcTBo «IlpocBerieHue»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

Xumus (yrayOneHHbIl ypoBeHs). Peanuzanus tpedosanuii ®I'OC cpeanero
o01ero

oOpa3oBaHus : MeToAnueckoe nocoodue s yuurens / [A. A. Kasepuna, M. T'.
CuacTtuHa] ; Hayy.

pen. H. B. Ceupunenkosa ; mog pea. A.A. Kasepunoit. — M. : ®I'BHY
«MHCTUTYT CTpaTerun

pasBuTus oopazoBanus», 2023. — 100 c.: u.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://resh.edu.ru/ Poccuiickas 37eKTpoOHHAS IIIKOIa
https://www.yaklass.ru/ IKnacc Obpa3oBarenbHbIil OHIAH-peCcypC
https://uchi.ru/ Yun.py MaTepakTiBHAs 00pa3oBaTenbHas miatdhopma
OHJIAHKYPCOB 10 ITpeAMETaM
http://elementy.ru/ DnemenTsl. HayuyHo-niomymnsipHbIe JEKIUU TTO XUMUH, (PU3UKE,
OMOJIOrMH, MAaTEMAaTHKE.
[udposas nabopatopus "Pagyra"

[udposas mabopatopus "Pobuk mad"
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