MUWHHUCTEPCTBO NPOCBEIIEHUA POCCUIICKOM ®EJIEPAIIIN

ITPABUTEJIBCTBO CAHKT-IIETEPBYPI'A

KOMMTET I1O OBPA3OBAHHUIO

AnmunHuctpanus Beidoprekoro paiiona

I'BOY aunneii Ne486
PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
MO yuwnrenen [Tenarornueckuii coer  Jlupekrop
CCTCCTBCHHO-HAYYHOI'O
MUKJIa Bacwuisesa 10.B.
Tporokoxn Nel ot «30» 08 ITpotokon Nel ot «31» 08 ITpuka3z Ne40 ot «31» 08
2023 1. 2023 . 2023 .
HOKYMEHT NOAMNCAH
SNEKTPOHHOWM NOANUCHIO
Srtnoneu. Baoansasa 1o Braampona
PABOYAS ITPOTPAMMA

(ID 815991)

yueOHOro npeamera « XuMusi. Yriry0JieHHbIH YPOBEHD)

st ooyuatomuxcs 10 —11 kmaccon

Cankr-Ilerepoypr 2023



HNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11  kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy UX K OBICTPO MEHSIOIIUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIMH:

e uH(POPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPeICTBaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHUE: MNPHUHLMIIOB CTPYKTYpPUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMUIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yrinyOGn€HHOTO U3yUeHUsI XUMUU:



e YCTaHaBIMBAET MHBAPUAHTHOE MPEIMETHOE COJep:KaHue, 00s3aTelbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHSI OTAENbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3ydeHUs IIpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  00ydYaromerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNIbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEpKaHMUs y4eOHOTo MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ koHuentyanbHbIMH nosnoxkeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalnoM  MOJYyYEHHUS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa pacllUpeHHe U  YIIIyOJIeHHEe TEOpeTHYeCKO u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHU3alusax NpodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mnaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUS U COLMATIBHOTO PAa3BUTHUS O0ydarommxcs, Ha (GOpPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alMK y4eOHOTO TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCA YIUIyON€HHbIE Kypcbl — «Opranudeckas xumus» U «OOmas wu
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPENCTABICHUA O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEJCTABICHUAX O CTPOEHUU aroMa. XHMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUIIOB ~ peakuuMid  JomojHseTcs  (OPMUPOBAHMEM  MpPEACTaBICHUNA 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIiii.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSIHUE CMEXHbIC MpeAMETHI. Tak, Hampumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB M TEOPUIl B XMMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



MacCbl U DJHEPIUH, 3aKOHBI TEPMOJIWHAMHUKH, JJIEKTPOJIM3a, IPEIACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XHWMMKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K NPUMEPY, TAKUE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH MpoLeccOoB (POTOCUHTE3A, IbIXAHMUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooumiero odpa3oBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YIIyOJEHHOM YpOBHE M3y4YEHHUS IIpeIMeTa Mpeanojaraert
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U 0OIIEH KyJIbTyphl YEIOBEKa, a TaKKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XHMMHH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHX
HAYYHBIX TPHUHIIUIIAX XUMUAYIECKOTO ITPONU3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu MepBOOYEPEIHBIX BOCIUTATEIBHBIX M Pa3BHBAIOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIIMTaHHE YOEXJAEHHOCTH B IT03HABAEMOCTH SIBJICHUH TMPHUPOJIBI,
YB@KCHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEYECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpPA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHON MpodecCHoHaIbHON U OOIIECTBEHHOHN JIeITeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, IPHOOPETEHHE OMbITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJIOTUIECKON JACSITETLHOCTH.

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpazoBanusi, cocrabisser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIEIO).



COAEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIJepojia. XHMHYECKasl CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOuTaie
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wH30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie YQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkuuonangsHOM rpymnme. ['omonorus. 'omonorudeckue psiapl. Cucrematuueckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Yy4YEHHsS] BEIIECTB M HX MpEeBpalllCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEILECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHYECKUE CBOMCTBA AaJKAHOB: pEAKIUMUA 3aMEIICHUS, W30MEPHU3ALNH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] ajKEHOB, Sp*-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XWMUYECKHE CBOWCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEIICHUS B O-IIOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JEKTPOHHOTO CTPOSHMSI 1 XUMUYECKUX CBOWCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3AlUUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOHUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oenzona. dusmyeckue cBoilcTBa apeHOB. XHUMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiit ra3. IlomytHeie HedTsaHbIe ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUECKHUM, KaTaJTUTHUYECKHil), pU(GOPMHUHT, TUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY PA3TUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHA. B3auMOaelCTBHE NHUTAJIOTCHAIIKAHOB C MAarHueM M IIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3MYECKUX CBOMCTB YIJI€BOAOPOJIOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM oOkcuzaa cepedpa(l)), kadecTBEeHHOE OOHapyKEeHUe
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiiue opranuieckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHHUPTOB. BOIOpOAHBIE CBS3M MEXAY MOJIEKYJIAMH CIHAPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBME C  OpPraHMYECKMMH UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrnocoObl TOMYy4YEeHUS U TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMUYECKHE CBOWMCTBA: PEAKLUHU 3aMEIICHMS, B3AUMOJIEHCTBUE C OPraHUYECKUMHU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOIPYIIBI H
oenzosibHOTO sipa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha QeHona. TokcHuuHOCTH (¢eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHunbHbIe COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKME CBOMCTBAa  aJbJETHIOB W  KETOHOB:  PEaKUUH
npucoeguHeHusi. OKUCIEHUE allbJIeTU0B, KAYECTBEHHBIE PEAKIIUU Ha aTbICTUbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pusnueckue CBOMCTBA
OJIHOOCHOBHBIX MPENIEIbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHbie CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOEHHOCTH CBOMCTB MYpaBbUHOM KHUCHOTHL. [lOHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTUHOBAS, OJICUHOBAS, JIUHOJEBAS,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GpU3nvecKue U XUMUYECKHUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Knaccudukarus yraeBogos (MOHO-, -
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJICTUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapuaoB. Haxoxaenue B npupojie U npuMmeHenue. [lonmcaxapuapl: kpaxmar,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBA KpaxMasia: TMAPOJIN3, KAYECTBEHHAs PEAaKUUs C MOAOM. XHMHUYECKHUE
CBOMCTBA IEIJUTIOJIO3bI: TUAPOIU3, ModydeHne 3(pupoB nemtonosbl. [loHsartue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHbIE METOJIbl HM3YyYEeHHUsI BEIIECTB M WX IMPEBpAIICHUM:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHPTA B aJIbJETU]l HA PACKAIEHHOW MEIHOU MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxcuaom  wmemu(ll)), peaknus raunepuHa
runpokcuaoM menu(ll), Xxumudeckne CBOWCTBA pacTBOpa YKCYCHOH KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIOKO3bl ¢ ruapokcuaoMm meau(ll), BzanmoneicTeue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OpraHuvYecKue coeJuHeHUsl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEJICTaBUTEIbL aMMHOB apoMaTudeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAS W TpETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCJKH, pCIICHHE OKCICPUMEHTAIbHBIX 33Jad 10  TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJNUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUU, CPEHSSI MOJEKYIsIpHAas



Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIDHBIX COECIMHEHUN —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETaKpUIAT, MOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3llaMM MPHUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJISIIMX B €ro COCTaB, HAaxOXJEHHE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB MJIM CHOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXpeaMETHBIX CBS3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kyacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX IOHATUH, TaK M IMOHATUH, MNPUHATBIX B OTACJIBHBIX IPEAMETaxX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUs, CKOPOCThb, DHEPrus,
Mmacca.

buonorus: «merka, opraHu3M, OJKOcuUCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTEe3, HbIXaHWUE, OENKH, YIIEBOABI, XHUPbHI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUUECKUE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CB43b NEPUOAUUECKOrO 3aKOHA U llepuoanueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM © IepuoaaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUsl KOBAJICHTHOM CBA3U: OOMEHHBIA W
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JauHa cBs3U. 110JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTHM aTOMOB. CBS3b JJIEKTPOHHOM
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
IToHsTHE O KOOPANHALIMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIIEHTPALIUU PACTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBUATBHBIC
Ha3BaHMS OTJICNIbHBIX MIPEACTAaBUTENICH HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW PEaKInH, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TeMIIEpaTypa, AaBJICHNUE U KOHILICHTPAIIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipolecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOIIBI0 WHIWKATOPOB, HM3YYEHUE BIMSHUS Pa3IUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuuyeckast xumMusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOINUS HEMETAIJIOB (Ha MpUMEpPE KUCIOPOIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigyyeHus, (U3NUYEecKue H
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxkHeunie KUCIopoacoaepKaIne
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHblE M MPOMBINIIICHHBIE CITOCOOBI TOTYyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcupn cepoi(lV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTpUIbl. OKCUAbI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenune ¢ocpopa u ero coenuHeHuii. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(l1V), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEeK aToMOB MeTauioB. OOmue
dbu3ndeckue cBOWCTBa MeTauioB. [IpuMeHeHHe MeTaioB B OBITY W TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COSAUHEHUM.

OoOmas xapakrepuctuka MetaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKAX DJJEMEHTOB. Marawii W KaJblHii: TOJy4eHHe, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHUN: ToydeHue, GU3NUecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IIPOCTOTO BEIIECTBA M €ro COeAUHEHUH. AMQOTEepHbIE CBOIICTBA OKCHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB No0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coearuHeHuil. OKcuapl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

du3nYECKne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coenuHeHuil. [lomydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCUA UHKA, TUAPOKCOKOMILIEKCHI HMHKA. [[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCIHCTBUE LIMHKA M JKEJIe3a C PACTBOPAMU KHCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIEMCTBUE THUIIPOKCUIOB AIIOMUHUSA MU ILIHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax II0O3HAHHUS W METOAOJOTHH HAyYHOTO HCCIIEIOBAHUS.
HayuHble npuHUIKNBI OpraHu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlsIeHHbBIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPY’KAIOIIEH Cpelbl U €ro MOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XuMusl TUIIYA: OCHOBHbIE KOMIIOHEHTHI, MHUILIEBbIE 100aBKU. Ponb XxuMuu B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusi B CTPOUTEIBCTBE: BAXKHEHIINE CTPOUTENIbHBIE MaTepUaibl (LIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

PacuétHble 3anaumn.

Pacuétpl: Maccel BemiecTBa Win 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKlUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJAE PACTBOpAa C OIPEICIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BbIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXNpeAMETHBIX  CBA3€W TMpU  HU3YUYCHUH  OOmmer U
HEOpPraHu4ecKorM xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KJaccu(uKalus, MepuoguIHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTemMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAaeMble, TOTUIUBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepuaibl, CEJIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUINEBAsI MPOMBIILICHHOCTD,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



nperuaparoB, IMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHUU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIEIEHBI CIEAYIONIME COCTaBIAIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU T[IOBEJCHUS; HaJIM4YUe
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIECCe pean3aiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JIMYHOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaAMeTa «XUMHUSD» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIIEHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpECa M [O03HABAaTEJIbHBIX MOTHUBOB B IOJYYEHUH M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNK HPABCTBEHHBIX U MPABOBBIX HOPM M C YY4ETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TIpaBWJI 0Oe30macHOrO OOpallleHus] C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN M HENPUSATHS BPEAHBIX MPUBBIYEK (YMOTpeOJIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4yacThe B PEHICHUM MPaKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAaHHMS HEOOXOAUMOCTU UCIIOIb30BaHUSA JOCTHXKEHUW XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAILIATD HX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M YyMEHUS AaKTUBHO MPOTUBOCTOSATH UACOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JJaHUM 1EJIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTHUYECKOMW HAMNpaBICHHOCTH U Ba)XXHOHW pOJM B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHHUN OKPYKAIOIIET0 MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3lMYHBIX cepax mpodhecCuoHaTbHON
JEATEIIBHOCTH.



METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yIbTaThl OCBOCHHSI TPOTPaMMbl IO XMMHH Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHB MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIEC JIEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroIuXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH H  PETYJSITUBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNu ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHHS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYUS B pacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHYECKOU



peaknuy — TPU PENICHUH YYEeOHBIX IO3HABATEIBHBIX W TMPAKTHYECKUX 3aj]1ad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (opMyIHpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJOB PpEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

dbopMyIHUpOBaTh 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wuHpOpMaNKK, HEOOXOIUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

NpUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATh UICH, Q)OpMYHHpOBaTL CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKON PabOThI MO HCCIEIOBAHUIO CBOKCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHWH Y4YeOHBIX U HCCIIEIOBATEIIbCKUX 3a7ad, BBIOMpaTh HaumoOoJiee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ybTaThl OCBOSHUS MTPOTPAMMBI 110 XUMUH Ha yriyOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUIECKUE
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHWIO HOBOTO 3HAHHS W MPUMEHCHUIO 3HAHWM B PA3IUYHBIX y4eOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



NUIIEBOM 0€30MaCHOCTH, B PAa3BUTUU MEIMIMHBI, CO3AAaHUN HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHHE  CUCTEMOM  XMMHYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKas CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTrpuyeckas,
ONTUYECKasi), H30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpaLEHUs] HHEPrul NpHU XUMHUYECKMX pEeaKlUsAx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUUYMHHOCTU U CUCTEMHOCTH XUMWYECKUX SIBJIEHUI; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U 0OE30MacCHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M IPAKTUYECKON
NESTENIbHOCTH ~ YeJloBeKa, OOIMMX  HAay4YHbIX  NPHUHLUIAX  XUMHYECKOIrO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHSA IPHU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIB30BaTh XMMHUUYECKYI0 CUMBOJIMKY IS COCTaBJICHUsI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBJISAITb YPAaBHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIINTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OanaHca »STUX peakuil, peakiuii HOHHOro oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX BEIIECTB JIJIsl MILTFOCTPAIlUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW: yCTAHABIHMBATH MPUHAJICKHOCTh M3YUCHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTICIHHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MaJIbMUTUHOBAS KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKCHHUSI TEOPHUU CTPOCHHS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENCH pa3IUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKQJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJOPOJIOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, AM- W TOJIUCAXaPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CMIOCOOHOCTH OPTaHUYECKUX COCTMHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbsi (He(Thb, TPHUPOAHBIA Ta3, yrojib), CIOCOOBI €ro NepepadoTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHMUSI,

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AIMIO, BBISIBICHUE MPUYUHHO-CIICACTBEHHBIX CBSI3€M — I U3YyYECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS IS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAaMOCTOSITEIBHO IUIAHUPOBATh U MPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIOJACHUEM MPaBHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JACHCTBHS HA KUBBIC OPTraHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIECTBIIATh II€JCHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJIICHHOW y4eOHOU 3a1aueH.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECMEUYEHUH PAIMOHAIBHOIO MPHUPOAOIOIL30BaHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKUM OJJIEMEHT, aToM, SJIpO aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, WOHHAs, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkuu, CKOPOCTh XUMUYECKOW PEAKIIMU, XUMUUYECKOE PaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallieé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABICHUS] O CTPOEHHUM BEIIECTBA HAa ATOMHOM, HMOHHO-MOJICKYJSIPHOM |
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKUE CBEJCHHS O CBOWMCTBAX, COCTaBe, MOJTYYECHUH U 0€30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BATh COOTBETCTBYIOLIME MOHATHUS HPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHUSI HCIIONb30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBnanbHble Ha3BaHUS OTACIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 Pa3IMYHBIM IpU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH JJIA KIIACCH(PUKALINH
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPHUOJUUECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO MNEPHUOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTEeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnu», «OCHOBHOE WU BO30YXIEHHOE 3IHEPreTUYECKHUE COCTOSIHHUSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHHMI:  XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh YMEHUSI PACKpBIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMsI HJIEKTPOHHOTO OajlaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKklui
KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



chOPMHUPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTECKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; I11€J1€CO000Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJI0BEKA U B TIOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUETHI: C UCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTessl pacTBOPOB KHUCIOT W IIEIOYE C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJIM BBIXOJA MPOJAYKTa PEaKIHH,; OOBEMHBIX OTHOIICHHMA
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueMm, (HOpMyIupoBaTh IIelb HMCCIECNOBAaHUS, TMPEICTABIATH B
paznu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh TPABUIIA MTOTH30BAHUS XUMUYECKON
mocysol U j1abopaTopHBIM OO0OpyJOBaHWEM, OOpaIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO pPa3BUTHUS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U ydeOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUs
https://lesson.academy-
3.1 Cnuptel. ®enon 11 1
P content.myschool.edu.ru/04/10



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

KapOoHusbpHBIE COSTUHEHUS: allbJICTU/IBI U

https://lesson.academy-

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 content.myschool.edu.ru/04/10
a¢upsl. XKupbl
https://lesson.academy-
3.3 Yriesone! J content.myschool.edu.ru/04/10
Wroro no pazueny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHHs
https://lesson.academy-
4.1 AMUHBI. AMUHOKHUCIIOTEI. benku 12 content.myschool.edu.r/04/10
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
5.1 BEICOKOMOIEKYIIIpHBIE COEqUHEHU 6 https://lesson.academy-
' yAp A content.myschool.edu.ru/04/10
Htoro no paznemny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHUE pa3ae/ioB H TEM uudposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue aroma. Ileproanueckuii 3aK0H
11 I/ITI_IEG HOoanYeCKas CHI():TelxI/l[a XUMHUYECKUX 9 https://lesson.academy-
' proa content.myschool.edu.ru/04/11
anemenToB . 1. Menaeneera
Crtpoenue BeniecTBa. MHOroo0Opasue https://lesson.academy-
1.2 11 1
BEIIECTB content.myschool.edu.ru/04/11
https://lesson.academy-
1.3 XMMHUCCKHE PeaKIn 19 1 3 content.myschool.edu.ru/04/11
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
https://lesson.academy-
2.1 Hemeraumbr 31 1 3 content.myschool.edu.ru/04/11
https://lesson.academy-
2.2 Merasner 23 1 2 content.myschool.edu.ru/04/11
Hroro no paszneny 54
Pa3zngena 3. XumMus U ;KM3HL
31 Mertonnl Mo3HaHUS B XUMUU. XUMUSA U 9 https://lesson.academy-
' SKU3HD content.myschool.edu.ru/04/11
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8



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

[NPOT'PAMME







HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoThI
[Ipenmer u 3HaUEHUE OPraHUYECKON https://lesson.academy-
1 XUMUH, IIPEICTABICHUE O 1 content.myschool.edu.ru/lesson/a9f3d191-
MHOT000pa3uy OpPraHnIeCKUX Sele-4e24-ac02-
COG,[[HHGHI/II?I efbl16fa49f6a?backUrl=%2F04%2F10
DNEeKTPOHHOE CTPOCHUE aTOMa
yTIIepOa (OCHOBHOE 1 https://lesson.academy-
5 BO3GYKIEHHOE COCTOSHIA) 1 content.myschool.edu.ru/lesson/a9f3d191-
. YR ' Sele-4e24-ac02-
AICHTHDIC BOSMOMHOCTH atoMa efb16fa49f6a?backUrl=%2F04%2F10
yriepoja
XUMHUUYECKas CBI3b B OpTraHU4YCCKUX https:/”esson_academy_
3 COEAMHEHUSX. MexaHu3Mbl 1 content.myschool.edu.ru/lesson/a9f3d191-
00pa3oBaHMs KOBAJIECHTHOM CBSI3H, Sele-4e24-ac02-
CTIIOCOOBI pa3phiBa CBsI3EH efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-
4 Teopus cTpoeHUS OpraHU4YECKUX 1 content.myschool.edu.ru/lesson/c935a58c-
coequHenuniit A. M. Byrieposa ab0e-4c59-9dcf-
20517ae4b52e?backUrl=%2F04%2F10
Buael uzomepun: CTpykTypHas, https://lesson.academy-
MIPOCTPAHCTBEHHAS. DIEKTPOHHBIE content.myschool.edu.ru/lesson/c935a58c-
5 1
3¢ dexTh B MOJIeKyIax ab0e-4c59-9dcf-
OpTraHUYECKUX CO@}II/IHCHI/Iﬁ 20517ae4b52e?backUrl=%2F04%2F10
6 [IpencraBienue o K1accUPUKAITUN U 1 https://lesson.academy-

CUCTCMATHUYCCKAsl HOMCHKJIATypa

content.myschool.edu.ru/lesson/726ee099-
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https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10

(IUPAC) oprannuecKux BEIIEeCTB

e1a9-410f-b8be-
b4cb589aeadl?backUrl=%2F04%2F10

Knaccudukanus peakuuii B

https://lesson.academy-
content.myschool.edu.ru/lesson/726ee099-

! OPraHN4eCKOM XUMHH €1a9-410f-b8be-
b4cb589aead1?backUrl=%2F04%2F10
3 CucreMmaruzanys 1 00001eHe
3HAHUM 10 TEeME
AJIKaHBI: TOMOJIOTHYECKHUH P,
https://lesson.academy-
oOmrast popmysa, HOMEHKIATypa U
9 H3OMEpI, SMEKTPOHHOE I content.myschool.edu.ru/lesson/258ddc06-
ec23-473c-b3d7-
TpOCTPAHCTBEHHOC CTPOCHHIE ed82fcaddd02?backUrl=%2F04%2F10
MOJICKYJI
https://lesson.academy-
10 DOu3nIeCcKue U XUMUYCCKHUE content.myschool.edu.ru/lesson/258ddc06-
CBOMCTBA aJKaHOB ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
Haxo1eHue alKaHOB B IIPUPOJIE. https://lesson.academy-
11 e T L u——— content.myschool.edu.ru/lesson/9641927f-
bbc8-44b9-b3ea-
AJTKAHOB 81a2be75c47a?backUrl=%2F04%2F10
[uxnoankansl: obmas Gopmyna,
HOMEHKJIaTypa U U30Mepus,
12 0COOEHHOCTH CTPOCHUS U
XUMHUYECKHUX CBOHCTB, CIIOCOOBI
MOJIy4EHUs U TIPUMEHEHUE
Pemenue pacu€THpIx 3a1a4 Ha
13 ONpeIETICHUE MOJIEKYIIIPHOMN

(hOpMyIIbI OPraHUYEeCKOTO BEIECTBA
110 MacCOBBIM JIOJISIM aTOMOB



https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10

3JIEMEHTOB, BXOIAIINX B €T0 COCTaB.
CucreMmaruzanys 1 00001eHe
3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTUUECKUH PsiJI,
obmrast popmysa, HOMEHKIATYpA,

https://lesson.academy-
content.myschool.edu.ru/lesson/4038171e-

14 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE 4158-4bd1-3698-
cTpocHue MoneKyil. CTpyKTypHas 1 18dc1cfb9399?backUrl=%62F04%2F 10
IIUC-TPAHC-U30MEPHS AITKCHOB
dusnueckue U XUMUYECKUE httDS://lGSSOﬂ.academV-
15 cBoiicTsa anenos, TIpasuio content.myschool.edu.ru/lesson/05ab5925-
ba8e-499e-840b-
MapkoBHHKoBa 70b5e8db71ae?backUrl=%2F04%2F 10
https://lesson.academy-
16 CriocoObl MoTy4eHus1 U IPUMEHEHUE content.myschool.edu.ru/lesson/05ab5925-
AJIKEHOB ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F04%2F10
[TpakTuyeckas pabora Ne 1 o teme https://lesson.academy-
17 B v ——— content.myschool.edu.ru/lesson/53cd2379-
. 2a45-43b1-9f67-
Cro CBOUCTB 7ebcdaf03ce0?backUrl=92F04%2F10
Pemenne pacuéTHbIX 3a7a4 Ha https://lesson.academy-
18 S ————- content.myschool.edu.ru/lesson/7dada027-
8448-418f-b416-
(bopmyJILL OPraHUIecKoro BemecTsa fbaledd4ab6d?backUrl=9%2F04%2F10
AJIKaJINEHbI: CONPSKEHHBIE, https://lesson.academy-
19 M30JIMPOBAHHBIC, KYMYJIMPOBAHHBIE. content.myschool.edu.ru/lesson/6df23393-
Oco6eHHOCTH HIIEKTPOHHOTO 6f08-4b9f-ae01-
CTpPOEHUS a983hb95b854a?backUrl=%2F04%2F10
20 XUMUYECKHE CBONCTBA https://lesson.academy-

COHpH)KéHHBIX JHUCHOB

content.myschool.edu.ru/lesson/6df23393-
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https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
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608-4b9f-ae01-
a983h95b854a?backUrl=%2F04%2F10

CriocoObl osTy4eHHs U IPUMEHEHNE

https://lesson.academy-
content.myschool.edu.ru/lesson/6df23393-

21 aJIKaJuCHOB 6f08-4b9f-ae01-

a983h95b854a?backUrl=%2F04%2F10
AJIKUHBI: TOMOJIOTUYECKUH P,
o6mas GOpMyIa, HOMCHKIATYDA, https://lesson.academy-

99 5IEKTPOHHOE M TIPOCTPAHCTBEHHOE content.myschool.edu.ru/lesson/05¢9a929-
6741-4d7c-84b5-

CTPOCHHE MOJIEKYJI, QusuiCCiue 009a924683562backUrl=%62F04%2F10
CBOMCTBA
https://lesson.academy-

93 N UMIECKIE CBONCTEA ATKHHOB content.myschool.edu.ru/lesson/05¢9a929-
6741-4d7c-84b5-
009a92468356?backUrl=%2F04%2F10
https://lesson.academy-

24 KauecTBeHHBIE peaKkIIMM HAa TPONHYIO content.myschool.edu.ru/lesson/05¢9a929-

CBSI3b 6741-4d7c-84h5-
009a92468356?backUrl=%2F04%2F10
https://lesson.academy-

o5 CriocoOsl MosTyueHus: U IpUMEHEHUe content.myschool.edu.ru/lesson/05¢9a929-

AJIKUHOB 6741-4d7c-84b5-
009a292468356?backUrl=%2F04%2F10

26 Pemenue 3agad: pacu€rsl 1o

YPaBHEHHUIO XUMHYECKON peaKInu
97 Cucremaruzanusa 1 0000IIeHne
3HAHUU 110 TCMC
ApEeHbI: TOMOJIOTHYECKUN PSI, https://lesson.academy-
28 ob1mas popmysa, HOMEHKIATypa. content.myschool.edu.ru/lesson/d86d7d00-

DNEKTPOHHOE U IPOCTPAHCTBEHHOE

d5b4-491d-aded-



https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10

CTpOCHHE MOJICKYN OeH301a U
TOJIyOJ1a, MX (PM3MYECKUE CBOMCTBA

c3ddal9feef4?backUrl=%2F04%2F10

XUMHYECKUE CBOMCTBA aPEHOB:

https://lesson.academy-

content.myschool.edu.ru/lesson/d86d7d00-

29
peaKurH 3aMEILICHUS d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10
X N . https://lesson.academy-
MMHUYECKHE CBOMCTBA apECHOB:
30 content.myschool.edu.ru/lesson/d86d7d00-
peaKHI/II/I HngCOGI[I/IHeHI/Iﬂ, OKHCJICHHUC d5b4-491d-aded-
TOMOJIOTOB bEH30A c3ddal9feef4?backUrl=%62F04%2F10
31 Oco0EHHOCTH XMMUYECKIUX CBOMCTB
CTUpOJIa
P . https://lesson.academy-
CIIICHUC pacqume 3a1a4 Ha
32 . content.myschool.edu.ru/lesson/7dada027-
orpezeNieHue MOJICKYIIpHOU 8448-418F-b416-
(bopMyIEl OPraHueckoro BemlecTsa fbaledd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-
33 CriocoObl ToTy4eHus1 U TPUMEHEHNE content.myschool.edu.ru/lesson/7dada027-
apeHoB 8448-418f-b416-
fbaledd4ab6d?backUrl=%2F04%2F10
FGHGTI/I‘-IGCKaSI CBA3b Me)Kjly
34 pa3IUYHBIMU KJIacCaMu
YTIIEBOIOPOIOB
Pacuétel 1o ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
35
Cucremaruzanusa 1 0000IIeHne
3HAHU 110 TEME
MonpoHsi ras. TTomyTHbe https://lesson.academy-
36 pHpoZ ’ yr content.myschool.edu.ru/lesson/99557a5e-

He(pTHHBIe Ta3bl

2221-43e0-97b8-
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KaMeHHBIi yroyib 1 IPOAYyKTHI €r0

983de535c44d?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/99557a5e-

37 nepepadoTKu 2221-43e0-97b8-
983de535c44d?backUrl=%2F04%2F10
HedTh u cr1oco0sl eé mepepaboTKH. https://lesson.academy-
38 Ny — content.myschool.edu.ru/lesson/99557a5e-
2221-43e0-97h8-
nepepadoTKu HeTh 983de535c44d?backUrl=962F04%2F 10
T'eneTnueckas cBsI3b MCXKIAY
39 Pa3IMYHBIMH KJIacCaMu
YTJIEBOJIOPOIOB
["asoreHonpoun3BoIHBIE
40 YTJIEBOJIOPOIOB: JIEKTPOHHOE
CTPOCHHE; PEaKIIUU 3aMEIICHHSI
rajorcHa
JlericTBHE 1Ieno4Yer Ha
41 raJIOTeHITPOU3BOTHBIE.
BzaumopeiicTBre aurajoreHaaIKaHoOB
C MarameémM 1 MMHKOM
https://lesson.academy-
42 Cucremaru3anus 1 0000IICHIE content.myschool.edu.ru/lesson/6¢919641-
3HAHUU 10 pa3feny "Yriaesonopoas!” 7956-4130-b1fd-
c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-
43 KonrtponbHas pabora o Teme content.myschool.edu.ru/lesson/6abf1680-
"VrneBonopoasr" 4eb5-46f2-8eab-
44d63cccf518?backUrl=%2F04%2F10
44 [IpenenbHble OTHOATOMHBIE CITUPTHI: https://lesson.academy-

TOMOJIOTHYECKHUI pAaA, 06ma51

content.myschool.edu.ru/lesson/5439c¢18b-
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dbopMyIa, CTpPOCHHE MOJICKYIL,
M30MepHsi, HOMEHKJIATYypa,
kiaccudukanys, puznyeckue
CBOMCTBA

7440-4b6f-bf84-
c04fad71694f?backUrl=%2F04%2F10

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

https://lesson.academy-
content.myschool.edu.ru/lesson/5439c18b-

4 OJIHOATOMHBIX CITUPTOB 7440-4b6f-bf84-
c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-

46 CriocoObl MoTy4eHus1 ¥ IPUMEHEHUE content.myschool.edu.ru/lesson/5439c¢18b-

OJIHOATOMHBIX CIIUPTOB 7440-4b6f-bf84-
c04fa471694f?backUrl=%2F04%2F10
[Ipocteie 3¢upbl: HOMEHKIIATYpa U
47 M30MepHsi, 0COOCHHOCTH (PU3UIECKUX
1 XUMHYECKUX CBOMCTB
. https://lesson.academy-
MHOroaroMHbI€ CITUPTHI:
48 STHICHITIHKOb W TIMICDHH, HX content.myschool.edu.ru/lesson/461aa9c8-
S cOef-4827-a8e5-
(H3HIECKHE 1 XHMHHECKHE CBOHCTBA d12a0bedc8262backUrl=962F04%2F10
https://lesson.academy-
49 CriocoOsl MosTyueHus: U pUMEHEHUE content.myschool.edu.ru/lesson/461aa9c8-
MHOI'0aTOMHBIX CIIUPTOB cOef-4827-a8e5-
d12a0bedc826?backUrI=%2F04%2F10
@ ) https://lesson.academy-
€HOJI: CTPOCHHUE MOJIEKYIIbI,
50 (usnecKue cBojicTBa. TOKCHIHOCT content.myschool.edu.ru/lesson/649883b8-
7c5f-4f16-896e-
¢enoma 10a227808f1?backUrl=9%62F04%2F 10
https://lesson.academy-
. content.myschool.edu.ru/lesson/649883b8-
51 Xumuueckue cBoiicTBa (heHoa

7¢c5f-4116-896e-

10a2278b08f1?backUrl=%2F04%2F10
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CriocoOsl MoTydeHus: U IpUMEHEHUE

https://lesson.academy-
content.myschool.edu.ru/lesson/649883b8-

52 dbenona 7c5f-4116-896e-
10a2278b08f1?backUrl=%2F04%2F10
[TpakTuyeckas padora Ne 2. Pemenue
53 IKCIIEPUMEHTAIBLHBIX 33724 110 TeMe
"CroupTtsl 1 heHOTBI"
54 Cucremaruzanusa 1 00001IeHnE
3HAHUH 10 TEME
AJNBIETHIBI M KETOHBI: 3JICKTPOHHOE
. ) https://lesson.academy-
CTpOeHHE KapOOHUILHOU TPYIIIbI;
55 FOMOOIMECKILE DAL OBLLAs content.myschool.edu.ru/lesson/8664b319-
DAL, OO 0ba3-4945-b076-
(bopmyxa, m3omepus u ch7ae5858b90?backUrl=%2F04%2F10
HOMCHKJIATypa
https://lesson.academy-
56 ATbIeruipl ¥ KeTOHBI: (PU3HYCCKUE content.myschool.edu.ru/lesson/8664b319-
CBOMCTBA; peaKkLMK IPUCOEIUHEHUS 0ba3-4945-b076-
ch7ae5858b907backUrl=%2F04%2F10
https://lesson.academy-
Peaknuu okucineHns U KaueCTBEHHEIE content.myschool.edu.ru/lesson/8664b319-
57
peaKUUH AJIbIAETUIOB U KETOHOB 0ba3-4945-b076-
cb7ae5858b907?backUrl=%2F04%2F10
https://lesson.academy-
58 CriocoOsl MoNTyueHus albJICTHIOB U content.myschool.edu.ru/lesson/8664b319-
KETOHOB 0ba3-4945-b076-
cb7ae5858b907?backUrl=%2F04%2F10
0 https://lesson.academy-
JHOOCHOBHBIC HpelleJ'II)HI)Ie
content.myschool.edu.ru/lesson/b4feaa04-
59 KapOOHOBBIE KHCIIOTHI, 0COOCHHOCTH

CTPOCHUSA UX MOJICKYJI

3438-4b57-a3ec-
ba0f9fe63c0d?backUrl=%2F04%2F10
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N3omepusa u HoMeHKIIaTypa

https://lesson.academy-

content.myschool.edu.ru/lesson/b4feaa04-

60 Kap(fOHOBBIX KHCJIOT, BX (DU3UYECKHE 3438-4b57-a36c-
cBoncTBa ba0fofe63c0d?backUrl=9%62F04%2F10
https://lesson.academy-
61 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX content.myschool.edu.ru/lesson/b4feaa04-
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT 3438-4b57-a3ec-
ba0f9fe63c0d?backUrI=%2F04%2F10
o N N https://lesson.academy-
COOCHHOCTH CBOWCTB MYpPaBbUHOM
62 kucioTht. MHOrooGpasie content.myschool.edu.ru/lesson/b4feaa04-
3438-4b57-a3ec-
KapGOHOBHIX KHGIIOT ba0fofe63c0d?backUrl=%2F04%2F10
Oco0EeHHOCTH CBOMCTB:
HGHPGHGHBHBIX 158 apOMaTI/I‘-IeCKI/IX
63 KapOOHOBBIX, TUKaPOOHOBBIX,
THJIPOKCUKApOOHOBBIX KHCIIOT.
[IpencraBuTenyu BhICIINX
KapOOHOBBIX KHUCIOT
64 [TonsiTHE 0 MPOU3BOIHBIX
KapOOHOBBIX KHUCJIOT
https://lesson.academy-
CrniocoObl osTyyeHHst U IpUMEHEHNE content.myschool.edu.ru/lesson/b4feaa04-
65
KapOOHOBBIX KUCIIOT 3438-4b57-a3ec-
ba0f9fe63c0d?backUrI=%2F04%2F10
. . https://lesson.academy-
CrnosxHble 3(hUpBI: TOMOJOTHYECKUN
66 PR, 061 (OpMYA, H3OMEpHS 1 content.myschool.edu.ru/lesson/71ac43f2-
> ’ a0d4-4945-a0eb-
HOMCHKIIATYpa 1e59cd5f4d9f2backUrl=%2F04%2F 10
(DI/ISI/I‘—ICCKI/IG U XUMHUYCCKUEC https://lesson.academv-
67 content.myschool.edu.ru/lesson/71ac43f2-

cBoiicTBa 3(hupoB

20d4-4945-a0eb-
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Pemenne pacu€THbIX 3a1a4: 110
YPaBHEHHIO XUMUYECKOU PEAKIINH,

1e59cd5f4d9f?backUrl=%2F04%2F10

68
Ha OIpeieTICHNe MOJIEKYISIPHON
(bOopMyIIbl OPraHuYecKOro BEIECTBa
[Tpaktuyeckas padora Ne 3. Pemenue https://lesson.academy-
69 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME content.myschool.edu.ru/lesson/9834d408-
"Kap6oHnoBsie kuciaoTel. Cl0KHbBIC 386d-444a-8de3-
3¢hupsr" 7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-
70 XKupsr: crpoenne, pungeckue u content.myschool.edu.ru/lesson/71ac43f2-
XUMHUYECKHE CBOICTBA (THIPOIIU3) a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10
Oco0EeHHOCTH CBOWCTB KHUPOB, https://lesson.academy-
71 COZEPIKALIMX OCTATKH content.myschool.edu.ru/lesson/71ac43f2-
HETIPEIEIbHBIX KUPHBIX KUCIIOT. a0d4-4945-a0eb-
YKups! B ipupoze 1e59cd5f4d9f?backUrl=%2F04%2F10
Mpbuia Kak COJIM BBICIIUX
https://lesson.academy-
KapOOHOBBIX KHCJIOT, MX MOIOIIIEe
79 eticraie. TloHsTie o content.myschool.edu.ru/lesson/71ac43f2-
A ' a004-4945-a0eb-
CUHTETUYECKUX MOIOIIUX CPEACTBAX 1e59cd5f4d9f?backUrl=%2F04%2F10
(CMCOC)
r https://lesson.academy-
E€HETHUYECKas CBSI3b YIJIEBOJIOPOIOB
73 content.myschool.edu.ru/lesson/75957f70-
1 KUCJIOPOJICOACPIKAIIIIX 50f4-4910-h706-
OPTAHMHCECKHX BELIECTB ac2d1b0f4c262backUrl=9%2F04%2F10
74 Pacuétel 10 ypaBHEHUAM
XUMHUYECKUX PEeaKUit
75 CucremaTu3aius 1 0000IIeHNe
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3HAHUH 110 TEME

OO61mas xapakTepucTUKa YTiIeBOI0B U

https://lesson.academy-
content.myschool.edu.ru/lesson/709ce43a-

76 KJIacCU(UKALUs yIIeBOJ0B (MOHO-, deb6-4281-063b-

A= ¥ IOJMCAXapHILI) 01d2e212d4d0?backUr|=%2F04%2F10
https://lesson.academy-

Monocaxapusl: pu3nIECKHe content.myschool.edu.ru/lesson/709ce43a-

77 .

CBOMCTBA U HAaXOXK/ECHUE B IIPUPOJE deb6-4281-963b-
01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-

[IpumeHneHue riaoKo3bl, €€ 3HaUeHue content.myschool.edu.ru/lesson/709ce43a-

78
B JKU3HEACATEIBHOCTA OpraHru3ma deb6-4281-963b-
01d2e212d4d0?backUrl=%2F04%2F10
) https://lesson.academy-
Jlucaxapupl: caxaposa, MaJIbTo3a U
79 u content.myschool.edu.ru/lesson/709ce43a-
nakTo3a. HaxoxaeHue B mpupoze u deb6-4281-963b-
TPUMCHCHHE Caxapuion 01d2e212d4d0?backUrl=%2F04%2F10
v ) https://lesson.academy-
OJIUCaXapHUIbl: CTPOCHHE
80 b content.myschool.edu.ru/lesson/690fbb76-
MaKpOMOJIEKYI, vmnqecme u £943-4F77-bbbe-
XUMHHCCKHC CBOMCTEA, IIPUMCHCHHC 3d3ae748f716?backUrl=%2F04%2F10
81 [TonsiTHe 06 UCKYCCTBEHHBIX
BOJIOKHAX
Pemenne pacueTHbIX 3a7a4 Ha
82 oTpejieNieHUe JT0JIA BBIXO0/1a
MPOYKTA PEAKIIUU OT TCOPETHICCKH
BO3MOKHOTI'O
83 CucreMaru3anus u 0000IIeHHE
3HAHUU TIO pa3aeny
84 Kontponbras paboTa mo teme https://lesson.academy-
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"Kucnopoacoaepxkariue
OpraHNYeCKUe COeTUHEHUA"

AMUHBL: KJTacCUPHUKAIHSI, CTPOCHUE
MOJIeKYJ1, obmas Gopmyia,

content.myschool.edu.ru/lesson/66a7bd94-
2bc5-4ec7-b7c7-
f893919d25a?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/0c608a59-

85
HU30Mepusl, HOMEHKJIATypa 1 4c69-4481-839¢-
(1)I/I3I/ILICCKI/IC CBOUCTBA 9205f201b73e?backUrl=%2F04%2F10
86 XHUMUYECKHE CBOMCTBA
anupaTHIECKUX aMUHOB
AHWIVH: CTPOCHUE AHWINHA,
87 0COOCHHOCTH XMMHYECKHX CBOMCTB
aHWJIMHA
https://lesson.academy-
Crioco0pl 1osTy4eHus: ¥ IPUMEHEHUE content.myschool.edu.ru/lesson/0c608a59-
88
amn(aTHIecKuX aMHHOB 4c69-4481-839%-
9205f201b73e?backUrl=%2F04%2F10
AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1 https://lesson.academy-
nu3zomepusi, puznyeckue cBocTBa. content.myschool.edu.ru/lesson/c2f2f3d7-
89
OTtnenpHBIE IPEICTAaBUTENH O- 43d1-4873-ace0-
AMHHOKHCIIOT 78eca6009628?backUrl=%2F04%2F10
XUMUYECKHE CBONCTBA https://lesson.academy-
90 AMHHOKHCIIOT, UX OMOJIOTMYECKOe content.myschool.edu.ru/lesson/c2f2f3d7-
3HAYeHHWE aMUHOKHUCIOT. CUHTE3 U 43d1-4873-ace0-
TUIPOJIN3 TIEITHI0B 78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-
benku kak npupoaHbIe TOJIUMEDPHI; content.myschool.edu.ru/lesson/c2f2f3d7-
91
CTPYKTYpHI OEJIKOB 43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F10
https://| . -
92 XHUMUYECKUE CBOMCTBA OCIKOB ttps://lesson.academy

content.myschool.edu.ru/lesson/c2f2f3d7-



https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10

43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F10
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A3zoTcoaepxkaiiue
TeTEPOLUKINYECKUE COCIUHEHUS.
HyxnenHoBbIE KUCTIOTBI: COCTAB,
CTpOEHHUE U OHOIOTUYECKast POIb

94

95

96

97

98

99

[IpakTrueckas padota Ne 4. Perenue
9KCIIEPUMEHTAIIBHBIX 3a/a4 110 TeEME
"A30TCcoIepKallie OpraHn4ecKue
coequHeHus"

[IpakTuueckas pabora Ne 5. Pemenue
SKCIEPUMEHTAIIbHBIX 33a4 110 TEME
"Pacrio3HaBaHuEe OPraHUYECKUX
coeqrHeHnin"

KonrtponbHas pabora o Teme
"A30TCcoepKale OpraHn4ecKue
coequHeHus"

OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
Y METOJBI UX CUHTE3a —
MIOJINMEpHU3aLus U
noyinkoHAeHcanus. [lnacrmaccel.
Kayuyxu. Bonokna

ITpakTuyeckas pabora Ne 6. Pemenue
AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
"Pacrio3HaBaHHe INIacCTMacc 1
BOJIOKOH"

O0001IeHrE ¥ cCUCTEMAaTU3 AU
3HaHUH

https://lesson.academy-
content.myschool.edu.ru/lesson/d7681e62-
c311-48e9-935e-
f03¢59299c91?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/45b81dac-
acha-440e-99e3-
14¢3ba78050a?backUrl=%2F04%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

100 0606HuleHHe W CUCTEMaTHU3alAs 1
3HAHUN
101 0606HvleHHe U CUCTEMaTHU3alAs 1
3HAHUHI
102 O606H}€HI/I€ A CUCTEMATU3ALNS 1
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
padoTshI padoThI
https://lesson.academy-
1 Atom. CocTaB aTOMHBIX sJIEP. 1 content.myschool.edu.ru/lesson/20b1df2e-
XumMudeckui asieMeHT. M30Tonbl 6ced-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-
CTpoeHHe IEKTPOHHBIX 000I0YCK content.myschool.edu.ru/lesson/20b1df2e-
2 1
aTOMOB, KBaHTOBBIC UM CIIa 6ce4-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11
3 Knaccudukanusa XuMHuecKux 1
9JIEMEHTOB (S-, P-, d-, f-a;meMenTHI)
https://lesson.academy-
Pacnpenenenue 3J1eKTpOHOB 110 content.myschool.edu.ru/lesson/20bldf2e-
4 1
aTOMHBIM OpOUTATIAM 6ce4-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11
ONeKTpOHHbIE KOH(UTYpaIIK aTOMOB https://lesson.academy-
5 S HEMCHTOR B OCHOBHOM 1l 1 content.myschool.edu.ru/lesson/20b1df2e-
R 6ced-435b-b6dc-
B030YKIEHHOM COCTOSHUH 5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-
6 DNIeKTpOHHBIE KOH(PUTYpAITUA HOHOB. 1 content.myschool.edu.ru/lesson/20b1df2e-
DIIEKTPOOTPHULIATEIEHOCTh 6ce4-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11
Ilepuoauueckuii 3aKOH U https://lesson.academy-
7 Ilepnonnueckas cucreMa XMMHUYECKUX 1 content.myschool.edu.ru/lesson/e7d48881-

anemeHToB 1. Y. Meneneena, CBA3b C

055d-49da-a49c-



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11

COBPEMEHHOU TEOPUEN CTPOCHUS
aTOMOB

7375c3d033e9?backUrl=%2F04%2F11

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB U

https://lesson.academy-
content.myschool.edu.ru/lesson/e7d48881-

pacTBopax

8 00pa3yeMbIX HMH MTPOCTHIX U 055d-49da-a49c-
CIOAHBIX BELICCTB 110 TyTaM 1 7375c3d033e9?backUrl=%2F04%2F 11
epuoIam
9 Cucremarusanusg U 00001IeHne
3HAaHUH 110 TEME
Buner xumuyeckoii CBsI3U.
M https://lesson.academy-
€XaHU3Mbl 00pa30BaHMS
10 COBATCHTHOMN cBs3i. BOIOhOLHAS content.myschool.edu.ru/lesson/2859ec02-
y - POAOPOA 8ecd-4cd8-8531-
CBsI3b. MeXMOJIEKYIspHBIC edad962608fb?backUrl=%2F04%2F11
B3aUMOJIENCTBUS
BaneHTHOCTE U BaJIEeHTHBIE https://lesson.academy-
11 BO3MOYKHOCTH aTOMOB. CBS3b content.myschool.edu.ru/lesson/a9c9a61e-
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C e387-4ffe-bcfb-
HX TEOMETPUUYECKUM CTPOCHUEM aca9c7241b21?backUrl=%2F04%2F11
[IpeacraBneHuss 0 KOMILUIEKCHBIX
12 COEIMHEHUIX: COCTaB U
HOMEHKJIaTypa
BemecTa MoseKyIsspHOToO 1 https://lesson.academy-
13 HEMOJIEKYJIAPHOTO CTpOeHMUs. THIIbI content.myschool.edu.ru/lesson/12bfc348-
KPUCTAJUIMYECKUX PELIECTOK U 007f-4796-bcda-
CBOMCTBA BEIIECTB 180fc6b720fe?backUrl=%2F04%2F11
I https://lesson.academy-
OHSITHE O TUCTIEPCHBIX CUCTEMAX.
content.myschool.edu.ru/lesson/8ae38be6-
14 [IpencraBnenue 0 KOUTOUIHBIX

e06f-4fae-9729-
69903109f968?backUrl=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11

Wctunnnie PACTBOPLI: HACBIICHHBIC U

https://lesson.academy-
content.myschool.edu.ru/lesson/8ae38be6-

15 HEHACHIIIICHHBIC, PACTBOPUMOCTb. c06f-4fae-9729-
Kpucramuiornapats: 69903109f968?backUrl=%2F04%2F11
https://lesson.academy-
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUT content.myschool.edu.ru/lesson/8ae38be6-
pacTBOpPOB e06f-4fae-9729-
69903109f968?backUrl=%2F04%2F11
Pemenue 3a1a4 ¢ UCIOJIB30BAaHHEM
17 IMOHSTHH ""MaccoBas HOIA
pacTBOpEHHOTO BemiecTna',
"MoJIsIpHasi KOHIeHTparus"
https://lesson.academy-
Kiaccudukanus 1 HOMEHKIIaTypa content.myschool.edu.ru/lesson/5e33bc30-
18
HEOPraHUYECKUX BEUIECTB 805d-41fe-bf72-
860434f45f57?backUrl=%2F04%2F11
19 Cucrematu3zanus u 0000IIeHIE
3HAHUU 110 TEMEC
KonTponbnas pabota mo remam
"Crpoenue atoMa. [lepnonnuecknit
20 3akoH u [lepuoanueckas cuctema
XUMHYECKHX d1eMeHToB /1. M.
Menneneena", "CtpoeHue BeliecTna.
MHuoroo6pa3ue BemecT"
Knaccudukanus XuMHaecKux
peaKuuii B HEOPraHUYECKOU U https://lesson.academy-
21 OpraHUYECKON XUMHUH. 3aKOH content.myschool.edu.ru/lesson/75637222-

COXpPAaHCHUA MAaCChl BEUICCTB, 3aKOH
COXpPAaHCHUA U ITPEBPAILICHUA SHEPTHU
IIpU XUMHUYECCKUX PCAKIIHUAX

d397-4bla-810a-
cc7bca9e8a0c?backUrl=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11

TennoBble 3 (HEeKTh XUMUYECKIX

22 peakuuii. TepMoXxuMuIecKue
ypaBHEHUS
Brruncnenus mo YpPaBHCHHAM
23 XUMUYECKUX PeaKui u
TCPMOXUMHUYCCKUM YPAaBHCHUAM
CKOpOoCTh XMMHUYECKOH peaklnH, e€ https://lesson.academy-
24 3ABUCHMOCTD OT Pa3THIHBIX content.myschool.edu.ru/lesson/fOcb5def-
307e-4575-89d0-
(axropos. Karanus i Karanusaropsl 86041b603655?backUrl=%62F04%2F11
o5 ['oMoreHHbIC U reTEPOreHHBIE
peaKIuu
[TpakTudeckas padora Ne 1 mo Teme
26 "BiusiHue pa3nudHbIX GaKkToOpoB HA
CKOPOCTbh XUMHYECKOU peakiuu"
https://lesson.academy-
97 OOGpatumbie 1 HEOOpATUMBIE PEAKIIUH. content.myschool.edu.ru/lesson/0e41e568-
XHUMHYECKOE PAaBHOBECHE 0a2b-4605-bb92-
35d1ab69f9ba?backUrl=%2F04%2F11
[IpakTuueckas pabora Ne 2 o teme
28 "BnusiHue pa3inyHbIX GaKTOpOB HA
IIOJIOKECHUEC XUMHUYCCKOT'O
paBHOBecHs"
DIEKTPOTUTHYSCKAST TUCCOITAITHS. https://lesson.academy-
29 CHBHBIE 1 CTaGbIE STEKTPOTHTH. content.myschool.edu.ru/lesson/237cdb54-
2787-4817-8330-
CreneHpb IUCCOIUAIIN 6e027b075645?backUrl=%2F04%2F11
Honnoe npousseaenue Boasl. Cpena nttps://lesson.academy-
30 content.myschool.edu.ru/lesson/237cdb54-

BOJIHBIX PacTBOPOB. BomopoaHbIii

2787-4817-8330-



https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11

nokasatensb (pH) pactBopa

6e027b075645?backUrl=%2F04%2F11

I'maponus cosneit. Peakiuu,

https://lesson.academy-
content.myschool.edu.ru/lesson/e2b3e2ce-

31 MPOTEKAOIINE B PACTBOPAX £781-40be-bb00-
JJICKTpOIHTOR fab862636f7e?backUrl=%2F04%2F11
[Tpaktrueckas padota Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUU B PACTBOPAX
AJIEKTPOIUTOB"
o https://lesson.academy-
KHUCITUTENIbHO-BOCCTAHOBUTEIILHBIC
33 B . content.myschool.edu.ru/lesson/8f219cef-
peaknuu. Baxxnelnme okucauTenu u 7288-44d5-b58a-
BOCCTAOBHTEIH b3d1b2eeb237?backUrl=%62F04%2F11
https://lesson.academy-
34 Merton 371eKTpOHHOTO (3JIEKTOHHO- content.myschool.edu.ru/lesson/8f219cef-
HOHHOTO0) OajaHca 7a8a-44d5-b58a-
b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-
DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB content.myschool.edu.ru/lesson/32e5edc9-
35
BEILIECTB ch82-4f4a-ad5e-
4f56bc7elded?backUrl=%2F04%2F11
36 Pemenue 3a1a4 pa3nuyHBIX THIIOB
37 Pemenue 3a1a4 pa3nuvHBIX TUTIOB
Cucremaruzanus u 0000IIeHNe hitps://lesson.academy-
38 SHAMHI 110 TeMe "XIIMIecKie content.myschool.edu.ru/lesson/9adf8229-
| 876b-4907-868e-
peaKiii 1d43bf90855¢?backUrl=%2F04%2F11
https://lesson.academy-
39 KonTponbhas pabota no teme content.myschool.edu.ru/lesson/cc14f97b-

"Xumudeckue peakiun'

ada3-4ac9-al123-
dadc40973c6f?backUrl=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11

IlonoxxeHne HEMETAIIIOB B
[lepuoauueckoil cucteMe XMMUYECKUX

https://lesson.academy-
content.myschool.edu.ru/lesson/2390b83e-

40 snemenToB /1. 1. MenaeneeBa u 2935-4c96-bd3a-
OCOOCHHOCTH CTPOCHHA X ATOMOB. 25f2609¢1139?backUrl=%2F04%2F11
®u3nvecKue CBONCTBA HEMETAIIOB
A https://lesson.academy-
JUIOTPOTHS HEMETAIIOB (Ha
41 HpUMepe KHCIopoza, cepsL, docdopa content.myschool.edu.ru/lesson/2390b83e-
2935-4¢96-bd3a-
n yriepona) 25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-
42 Bonopon: nomyuenue, Gpusndeckue u content.myschool.edu.ru/lesson/cfb70c37-
XUMHYECKHUE CBOMCTBA. [ uapu bl 2784-4c66-be05-
b0966dffh673?backUrl=%2F04%2F11
r ) https://lesson.academy-
AJIOI'CHBI: HAXOXACHHUE B IIPUPOJC,
43 T E I N —— content.myschool.edu.ru/lesson/cfb70c37-
. 2784-4c66-be05-
XUMHHCCKHIC CBOMCTRA b0966dffb673?backUrl=%2F04%2F11
l'anorenoBonopoasl. Baxuerinme
44 KHCIIOPOJICOIEPKAIINE COSTUHEHUS
rajorcHoB
JlabopaTopHble U IPOMBIILIICHHBIE
45 CIIOCOOBI MOTYyYEHUS TaJOTEHOB.
[IprMeHeHue rajJoreHoB U ux
COeTMHEHNN
[Ipaktudeckas padora Ne 4. Pemenue
46 AKCIIEPUMEHTATBHBIX 33134 TI0 TEME
"T"amorensr"
Kucnopon: nabopaTopHbie u https://lesson.academy-
47 IPOMBIIIJICHHbIE CIOCOOBI MOTYyYeHHUS, content.myschool.edu.ru/lesson/cfb70c37-

(I)I/I3I/I‘{CCKI/IC U XUMHUYECKHE CBOMCTRA.

2784-4c66-be05-



https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11

O3oH. [IpuMenenue kuciopoaa u
030Ha

b0966dffb673?backUrl=%2F04%2F11

48
49

OKcuibl U IEPOKCUIBI

Pemrenne 3a/lav pa3JIM4YHbIX TUIIOB

50

Cepa: Hax0XJIeHHE B IPUPOJIE,
CHocoOBI OMy4YeHUs, PUIUIECKUE U
XHMHYECKHUE CBOMCTBA

https://lesson.academy-

content.myschool.edu.ru/lesson/cfb70c37-

2784-4c66-be05-

b0966dffb673?backUrl=%2F04%2F11

o1

52

CepoBonopo, cynbhuabt
Kucnopozaconepxamiye coeTmHeHUS

cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHUCIIOTHI

53

[IpakTuueckast padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 10 TEME
"Cepa u e€ coequHenus"

54

A30T: HaXO0XJACHUE B IPUPOJIC,
CHocoObl OJTyYeHUs!, PU3NYECKUE U
XUMHYECKHE CBOWCTBA. AMMHUAK,
HUTPHUIBI

https://lesson.academy-
content.myschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-
b0966dffb673?backUrl=%2F04%2F11

55

56

57

Kucnopoaconepxaiiue coeAMHEHUS
aszora. OCOOEHHOCTH CBOMCTB a30THOM
KHUCJIOTBI

[IpumeHeHue a3ora u ero
coeuHEeHUI. A30THBIE yI0OpeHus
®dochop: HaxoKAeHNE B IPUPOJIE,
CIocoObI ONMy4YeHUs!, PUINIECKUE U
xuMH4deckue cBoiictBa. dochuap u

dochun

https://lesson.academy-
content.myschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-
b0966dffb673?backUrl=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11

58

Oxkcunst pocdopa,
dochopcoaepxkamue KuciaoTel. Conu
(dhochopHON KHCIIOTHI

59

60

61

62

[Mpumenenne docdopa u ero
coeaunenuii. ochopusie yn1oopeHus

[TpakTuueckas padora Ne 6. Pemenne
9KCIIEPUMEHTAJILHBIX 3aa4 10 TeMe
"A30t u pochop u ux coenuHeHHU"
VYrnepoa: HaXx0XIeHUE B PUPOJIE,
AITOTPOTHbBIE MOIUPUKALINY;
dbuznyecKkue 1 XuMHUYeCKHe CBONCTBA,
pUMEHEHUE

Oxkcup yrinepona(ll), oxcun
yraepoaa(lV), yronbnas kucnora u eé€
conu

https://lesson.academy-

content.myschool.edu.ru/lesson/ctb70c37-

2784-4¢66-be05-

b0966dffh673?backUrl=%2F04%2F11

63

64

65

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

KpeMHuuii: HaxoxaeHHe B IPUPOJE,
CIocoObI OMy4YeHUs!, PUINIECKUE U
XUMHUYECKUE CBOWCTBA

Oxkcun kpemuus(1V), kpemHueBas
KHUCITIOTA, CHIIUKATHI

https://lesson.academy-
content.myschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-
b0966dffb673?backUrl=%2F04%2F11

66

[IprMeHeHne KpeMHUS U €ro
coequHeHnil. CTEKJ0, €ro moJy4yeHue,
BU/JIbI CTEKJIA

67

68

Pemenne 3a1a4 pas3sjIMYHbIX TUIIOB

Cucremarusanus U 00001eHue
3gaHui o reMe "Hemeramier"



https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11

KonTtponpsHas pabora o teme

69 "Hemeramnsr"
20 AHanu3 pe3yabTaToB KOHTPOJIbHOM
paboThI, KOPPEKIIHSI OIITMOOK
IToJytokeHUE METAJITIOB B
Ile €CKOM CHCTEeME XMMHYCCKHX https://lesson.academy-
pUOINY
71 >11eMeHTOB. OCOBEHHOCTH CTPOCHHS content.myschool.edu.ru/lesson/a0d5bd16-
683e-4ale-8073-
SICKTPOHHEIX 000I04EK ATOMOB 70c604e9c862?backUrl=962F04%2F11
METaJIJIOB
OO6mue GpuznuecKre CBOMCTBA https://lesson.academy-
79 MeTamnos, TIpHMEHEHHE METAIIO B content.myschool.edu.ru/lesson/a0d5bd16-
683e-4ale-8073-
OBITY H TEXHHKE 70c604e9¢862?backUrl=%2F04%2F11
https://lesson.academy-
73 Cnnasel MetaiioB. Kopposust content.myschool.edu.ru/lesson/a0d5bd16-
METAILIOB 683e-4ale-8073-
70c604e9¢862?backUrl=%2F04%2F11
74 Pemenne 3axa4d pa3nu4HbIX TUIIOB
35 . https://lesson.academy-
TCKTPOXUMHUYCCKHH PSiJT
75 HATIpKEHMI MeTaoB, OBIIe content.myschool.edu.ru/lesson/e7ff8162-
0d4d-40f8-b9f7-
CrOCOOK! OTYSEHHA METAITIOB 422¢3e7107502backUrl=%2F04%2F11
OOmras xapakrepucTiuka Metaios 1A-
rpynnsl [lepuoanueckoit cucTeMbl
76 XUMHYECKHX AnieMeHToB. Harpuii n
KaJTUi: TIoydeHue, (GU3uIecKue 1
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE
MIPOCTBIX BEIIECTB U UX COCTMHEHUH
77 OO11ast XxapakTepUCTHKA METAJIJIOB



https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11

78

IlA-rpynnsl [lepuoauueckoit cucteMbl
XMMHYECKHX 3JIEMEHTOB. Maraui u
KaJIBIIMIA: TTOJTy4yeHre, (GU3nIecKue u
XUMUYECKHE CBOWCTBA, MPUMEHCHHE
MIPOCTHIX BEIIECTB M MX COCAMHEHUI

JKEcTtkoCcTh BOIBI U CIIOCOOEI €8
yCTpaHEHHUS

79

ANIOMUHUI: TIOTy4YeHHE, (pusnueckue
U XUMUYECKUE CBOWCTBA, IPUMEHEHNE

https://lesson.academy-
content.myschool.edu.ru/lesson/e7ff8162-
0d4d-40f8-b9f7-
422c3e710750?backUrl=%2F04%2F11

80

81

AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCH/IA aTFOMHUHHUS,
TUAPOKCOKOMILUIEKCHI aTFOMUHHUS, UX
MIPUMEHEHUE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

82

[IpakTuueckas pabora Ne 7. Pemenue
AKCIEPUMEHTAJIbHBIX 33/a4 10 TeEME
"MeTasuisl ITIaBHBIX NOArpyHH”

83

OO0m1as XxapakTepUCTUKA METAIIOB
no0ouHbIX noarpynn (b-rpymnm)
Ilepronnueckoit cucTeMsl
XUMUYECKHUX AJIEMEHTOB

84

85

duznueckre 1 XUMUYECKHE CBOMCTBA
XpOMa U €ro COeIMHEHUMN, UX
MIPUMEHEHHNE

Baxwuelimme coeMHEHNs] MapTraHia.
Ilepmanranatr kanus, ero

https://lesson.academy-
content.myschool.edu.ru/lesson/e7ff8162-
0d4d-40f8-b9f7-
422¢3e710750?backUrl=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11

OKHUCJINTEIbHBIE CBOVCTBA

dusnyeckue U XUMUYECKHE CBOMCTBA
JKelie3a U €ro COeauHEHUH.

https://lesson.academy-
content.myschool.edu.ru/lesson/e7{f8162-

86
[Tonydyenue v NpUMEHEHHE CIUIABOB 0d4d-40f8-b9f7-
JKenmesa 422c3e710750?backUrl=%2F04%2F11
duzndyeckre U XUMHYECKHE CBONCTBA https://lesson.academy-
87 MeJTH ¥ 66 COSTHHEHHI, UX content.myschool.edu.ru/lesson/e7ff8162-
’ 0d4d-40f8-b9f7-
TPUMCHCHHE 422¢3e710750?backUrl=%2F04%2F 11
dusnyeckue 1 XUMUYECKHE CBOMCTBA https://lesson.academy-
88 IIMHKA U €r0 COeAUHEHUH, NX content.myschool.edu.ru/lesson/e7ff8162-
npuMeHeHue. ['uapoKCOKOMIUIEKChI 0d4d-40f8-b9f7-
[[MHKA 422c3e710750?backUrl=%2F04%2F11
[TpakTuueckast paborta Ne 8. Pemenue https://lesson.academy-
89 KCIEPHMEHTATBHBIX 34124 110 TEMe content.myschool.edu.ru/lesson/6545ec44-
y P : ° 3405-43f6-826b-
CTALIBL TODOHHRIX HOATPYTT a648d7d6fef72backUrl=%2F04%2F11
90 Pemenue 3a1a4 pa3nuyHBIX THIIOB
O0o001IcHNEe U CHCTEMATH3aIIHS
91 M3YYEHHOT0 MaTepuaa 1o TeMe
"Mertannb!"
92 KonTponbHas pabota mo Teme
"Metannsr"
93 AHaM3 pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIHS OMNOOK
Pois xuMmuu B o0OecrieueHn
94 YCTOHYHBOTO Pa3BUTHS YEIIOBEUECTBA.

ITonsTHe O HAayY4YHBIX MC€TOOax
HCCICI0BaHUs BEIICCTB



https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11

Hay‘-IHBIG IMPUHIHUIIBI OPpraHru3aluu
XUMHYCCKOI'0 IMpoOrn3BOJACTBA.

https://lesson.academy-
content.myschool.edu.ru/lesson/f5999557-

95 1
[TpoMblnIeHHbIE CTIOCOOBI MOTYYEHUS 18c8-4853-83a0-
BaKHEHIIINX BEIIECTB 588bf830407a?backUrl=%2F04%2F11
XUMHUYECKOE 3arpsi3HEHNE https://lesson.academy-
96 OKpYKaroIlEH Cpelibl U €ro 1 content.myschool.edu.ru/lesson/f5999557-
nocieAcTBus. MuHepanbHbIe 18c8-4853-83a0-
y;[06perI5[ 588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-
97 X¥UMHS U 310pOBbE YEIOBEKA. 1 content.myschool.edu.ru/lesson/acd826c¢f-
JlexapcTBeHHBIE CpenCcTBa ba2d-49db-b216-
ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-
98 Xnmug mimy. Poiabs XumMun B 1 content.myschool.edu.ru/lesson/acd826¢cf-
o0ecIieueHnH MMUILEBOH 0€30I1acCHOCTH ba2d-49db-b216-
ef7c26a84728?backUrl=%2F04%2F11
Kocmernueckue u napdromepHbie
99 cpencTBa. beitoBas xumus. XuMus B 1
CTPOUTETHCTBE
100 O00011eHNEe U cUCTEMATH3AINS 3aHUH 1
101 O6O6HUICHI/IG W CUCTEMaTH3aIlNs 1
3HaHUHI
102 CI/ICTevMaTI/ISaI_II/IH u 00001IEeHE 1
3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH
A.H., AkunonepHoe ob6iectBo «M3narensctBo «IIpocBelienne»
Xummus, 11 xknace/I"abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.

N3 parenscTBO "[IpocBenienne”

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

3agaunuk no xumuu, 10 knacc/ Kysnenosa H.E., JIéskun A.H. M3narenscTBo
Benrana-I'pad

3apgaunuk o xumuu, 11 knacc/ Kysnenosa H.E., JIéskun A.H. M3narenbcTBoO

Benrana-I'pad

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://lesson.academy-content.myschool.edu.ru/04/10

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

O6opynoBanne npoexkta Ixkobropo
e Iludposas sadopaTopust Mo IK0JI0ruM (1MOJIEBas).

Ha6op «lludposas nabopatopus ydamierocs mo 3KoJIoruu (moJieas)»
MPEICTABIIAET COOO0M KOMIUIEKT TATYMKOB, HA 6a3€ KOTOPBIX MOOUYEPETHO
BBITIOJTHSFOTCST PA0OTHI 10 M3MEPEHNI0 HEKOTOPBIX IKOJIOTHIECKUX MapaMeTPOB
BO3IIYIITHOW ¥ BOAHOU Cpebl (MyTHOCTh BOBI, ONITHYECKAs TUIOTHOCTH PACTBOPOB,
KOHIICHTpPAITUS TSKEJBIX METAJIJIOB, IITyMOBOE (aKyCTUYECKOE) 3arpsi3HEHNE).



o Iludposas n1aGopaTopusi Mo IKOJIOTHHU ISl peaTU3aIUN CETU IIKOJIBHOTO
HKOJIOTHYECKOTO MOHUTOpUHIa Habop matunmkoB(Kuciopoaa, HUTpaT-uoHOB,
OKHCH yTiepoja, XJIopuJ HoHOB, pH) npeanasHaueH 11 paboTsl Ipu
temriepatypax ot +10 1o +35°C, 0OTHOCUTENBHOI BIAXKHOCTH BO31yXa 10 80
% mipu 25 °C

e @oroanmapar
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