MUHUCTEPCTBO IMPOCBEINEHHUS POCCUIICKOM ®EJEPAIIAN
MunncrepeTBo o0pazoBanus u Hayku Ilepmckoro kpas

AnvunHCTpanns bapabIMCKOro MyHHIUHNAIBLHOTO OKPYTa
MAOY "bapabimckas COLI Ne2"

PACCMOTPEHO COI'JTJACOBAHO
PyKOWB [LIMO EMIL] 3am. IUpeKT /
v
Tumranos U.T". M{CTaKHMOBa oM.

[Tpotokon Ne 3

oT «26» aBrycta2024 r. «30» aBrycra2024 r.

PABOYAS ITPOT'PAMMA
(ID 490749)

yae6noro npeamera «Xumus. Yriy0ieHHbIl YPOBEHb)

as obyuaromuxcs 10 —11 kmacco

c.bapaa, 2024



HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa mo XMMUU Ha YPOBHE CpeaHEro o0mero odopa3oBaHUs
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 oO1ero
obpazoBanusi(POIl COO), npeacranenHsix B denepanbHOM TOCYIapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToJIokeHUN «Ctrpaterun pa3BuTusl BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIMYME, a TAKXKe JJIs
OpOAODKEHHs OOyueHHUsT B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peaju3alusi KOTOpOoM obOecreynBaeT
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: NPUHLHIIOB CTPYKTYPUPOBAHUS W IOCIIEIO0BATEIBHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (OpME €IUHOTO0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneseHue M CTPYKTYpHUPOBAaHHWE €ro 10 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUSI OCHOBHOW 0Opa3oBaTesbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMAM B IMPOrpaMMe MO XUMHUU HPETyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpAa €ro BapUaTUBHON COCTABIISAIOIIEH,
KOTOpasi JOJDKHA OIpPENEsThCSl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoOBaHHOTO OOYyYEeHHUST Ha YPOBHE CpEAHEro ooOIero obpa3oBaHUS
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OPraHU3aLUSIX CPEIHETO MPOPECCHOHAIBHOIO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIETr0 MOJIyYeHUs] XMMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue ImnpeameTa «XuMHUS» OPUEHTHPOBAHO TaKKe Ha pelleHue 3aj1ady
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BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEp>KaHUS 3TUX KypCOB B NporpamMme MO XHMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCS K 0a30BOMY YpPOBHIO HM3Y4YEHHs NIpeaMmeTa. DTa CHUCTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJILHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
IPOTEKaHUsI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKONH KUHETHKU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH npu €€ o0pa3oBaHUM U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTU
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIEC MTpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS
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MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonorunueckoro npoduiast OOJIBIINI yAENbHbIM Bec OyIeT UMETh OpraHuveckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIUAbI, OENKU, YIJIEBOJbl, HYKICHHOBBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mmane ¢opMupoBaHus OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MepBOCTENEHHON 3HAYUMOCTHU SIBISETCS (POPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpearosaraer
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIIEHUU  MpoOsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl YENOBEKa, a TAKXKE SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O
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XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAyYHBIX TPUHITUTIAX XUMHUYIECKOTO IIPOU3BOICTBA;

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 PEIICHUS MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3HPOBAHMS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIrIyOJIeHHEe  TPEJCTaBJICHWA O  HAayYHBIX  METOJaX  IO3HAHWMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIHUTATEIBHBIX W Pa3BUBAOIINX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMPOLECCY TBOpPYECTBA B OOJACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAaMOKOHTPOJO M  CaMOBOCIIUTAaHUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPpo(heCCHOHAIBHON U OOIIECTBEHHOM JEATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpoBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN JIeSITEILHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMsSIX. Tumbl TUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. I[loHsTHe o0 cBOOOJHOM paaukane, Hykieoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaIEHHas,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KilaccU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBieHue, OOYIJIMBAaHME W TOPEHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIEeKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuan3alusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa 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.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepusa. DPU3HYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (CONpspKEHHBIE, U30JUPOBAHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuil psijy akKuHOB, oO1as (GopMyia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE MU NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. OuU3nyeckue CBOMCTBA AJKMHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPH3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JIEUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE APOMATUYECKHUX YTIIEBOJAOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:
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MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKH), PUDOPMHUHT, TUPOIIHU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIeHUs] TallofTéHa Ha TUAPOKCOTPYNNYy, HUTPOTPYNIy, I[HAHOTPYMILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3€
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa ME€pMaHraHaTa KaJlus, B3aHMMOJICHCTBUE allETUIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIACTMAcC, KaydyyKOB M PE3UHBI, MOJEIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoJa W 3TaHoya). ['oMonornyeckuit psa, oOuias Gopmyna, U30MeEpuUs,
HOMEHKJIaTypa U kinaccupukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHM UM  HEOPraHWYECKUMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBUE C OpraHU4EeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOMy4YeHUS U NPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX
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cBoiicTB (enona. KauecTBeHHwle peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMeEHKJIaTypa. Du3nuecKue CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuuss STepUUKAUM, PEAKIUU C Y4YacTHEM YIJIEBOJAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpUs MU
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

XKupsl. Ctpoenue, puanyeckiue 1 XUMHUYECKHE CBOICTBA KUPOB: TUAPOIIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBoaoB. Kinaccudukanus yrneBoaoB (MOHO-, H-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMUYECKUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJbIETUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIKMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYyeHUEe 3PUpoB Leutoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).
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OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIHMPTa B albJETH] Ha PACKAIEHHONM MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuom Menu(ll), xumumyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepaxaliyue OpraiuvecKkue coeJUHEeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anidaTuyeckue W apoMaTUYECKUe; IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHWIMHA. B3anMHoe BiusiHUE TPy aTOMOB B MOJeKyJie aHminHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] UM NpUMEHEHHe anvdarnueckux aMuHOB. llonydeHue aHWIUHA U3
HUTPOOEH30Ia.

AmuHOKMCIHOTEL.. HOMeHKaTypa u nzoMepusi. OTaeapHble IPEICTABUTENN O
AMUHOKHCJIOT: TJIMUMH, aJaHuH. @U3NYecKue CBOMCTBA  AMHUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA U TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypauusi OeNKOB NpH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALNHU, CPEIHSS MOJIEKYJIIpHAs
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETaKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, METK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  [JIOJISIM  JJIEMEHTOB, BXOHSIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYeCKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOWCTB WMIIM CIOCOOOB
MOJIYYEHHUSI, OMpPENECICHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJENb, MOJICIUPOBAHHE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, JKOCHCTeMa, Owocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
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dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAI[MOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHUCA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPUEW CTPOEHHUS  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Meuneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COEIUHEHUM.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BhIpaXEHUS KOHIEHTPALMK PacTBOPOB:
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MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsi KOHIIEHTpalusi. HacblllleHHbIe U
HEHACBILIEHHbIE PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATBLHEIC
Ha3BaHMS OTJIEIbHBIX IIPEACTABUTENICH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMuuecKuxX peakiuid B HEOPraHWYECKOM U OpraHuYeCcKOM
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIi. XUMU4IecKoe paBHOBecre. KoHcTanTa
XUMHUUYECKOTO paBHOBecus. DakToOpbl, BIUSIONIME HA MOJIOKEHUE XHUMHYECKOTO
paBHOBECHA: TeMIepaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYACTBYIOIIHNX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAsl, HEUTpalibHAasd,
nienounas. Bonoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENM W BOCCTAHOBUTENIU. MeEToH 3JIEKTPOHHOTO OasnaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3lioKEHHUE TMEPOKCUJAa BOJAOPOJa B MPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAUTNYECKUX PEHIETOK, TPOBEJICHUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eiieHre
Cpelbl PacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIUSHUS Pa3IUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TOJOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heoprannuyeckasi xummusi.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIIOB (HAa MPUMEPE KUCIOPOJA, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusndeckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | MAPUIBL.
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, crocoObl MONydeHwus, (puandeckue u
XAMUYECKUE CBOMCTBA. | amoreHoBoAopobl. BaxHeHine KuCIOpoacoIepKaiiue

14



COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopoa, o3oH. JlabopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TMOTYYEHHS
kuciopoaa. @U3NUECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUPOAC, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHass KHUCIOTBI U HX coJid. OCOOEHHOCTH CBOMCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUbI. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ UX coyid. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHune azota
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoie, cnocoObl MOIydeHHs, (pu3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenune ¢ocdhopa u ero coenuHeHuil. DochopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
®duznyeckrue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaAHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciotra u e
COJIM. AKTHBUPOBAHHBIA Yyroyb, ajgcopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. [IprMeHeHre MPOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €T0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JI0YEeK aToMoB MeTauioB. OOrmue
¢u3nueckue cBolcTBa MeTauioB. IIpuMeHeHHe MeTaioB B OBITY M TEXHHUKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHut  MetauioB.  OOmue  CcrnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

Ob6mast xapakrepuctuka MetamioB |A-rpynnel [lepuonnueckoir cucTeMsl
XUMHUYECKUX »dyieMeHTOB. Harpuii u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE IPOCTHIX BEIIECTB U UX COCIUHEHU.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUUYECKUX DJIEMEHTOB. MarHuii W KajblUi: TMOJydeHue, (Qusnueckue Hu
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XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COCAUHEHUH.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

ATIOMUHW: TTOTydeHue, GU3NIECKue U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BeIlecTBa M €ro coeAuHeHui. AmdorepHble CBOWMCTBa OKCUAA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmiasi  xapakTepucThka MeTawioB moOouHbix mnoarpymnmn (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3NYecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHIbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a M €ro coequHeHuil. OKCupl,
ruapokcuanl u conu xeneza(ll) u xeneza(lll). [lonydyenue u npumMeHeHue xene3a
U €ro CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJU U €€ COCAUHEHUM.

[Muuk: momydyeHue, (U3MUECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPeHHe cepbl, docdopa, xKeine3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTraHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorensy, «Cepa u e€ coenuHeHUs», «A30T U (HocPop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [lonsaTue
O Hay4YHBIX MeToJaxX TIO3HAHUS M METOJOJOTUH HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHu3alud XUMHUYECKOT0 TPOU3BOICTBA. [IpoMbIlIeHHbIC
CIIOCOOBI MOMYYEHUSI BAKHEUIITUX BENIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TOYYeHUSI METAJUIOB H
CIUIaBOB. XMMHUYECKOE 3arps3HEHHUE OKPYKAIOWIEH Cpelbl U €ro MOCIJE/ICTBUSI.
Ponp xumMuu B 00ecrieueHn YHEPreTuIeckoil 6€30MacHOCTH.
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XuMusi H 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX IpenapaToB. Poiib XUMHUM B pa3BUTHUU MEAUIIUHBI.

XUMUsl THUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBku. Ponb xumun B
oOecrieyeHuu MUIIeBOM 0€3011acCHOCTH.

KocMmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HH.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHn4ecKue U MUHEpaIbHbIC YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMHKa.
Marepnainsl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnble 3a1aun.

Pacuérbl: Macchl BemiecTBa WM o0bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOIO M3 YYacCTBYIOUIMX B PEAKIUU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB HMMEET IMpuUMecH, Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoOBOM [JI0JIEW pPAacTBOPEHHOTO BEIIECTBA, MAacCOBOM JOJM W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuszamuss  MeXNpeIMETHBIX  CBsI3ed NpU  M3yYEHUH OOwwed u
HeopraHuyeckoil xumuu B 11 Kitacce oCyIIecTBIISIETCS Yepe3 MCIOIb30BaHUE KaK
o0IMX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK M TIOHATHHA, IPUHATHIX B OTIACITBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIH (PaKT, TMIIOTE3a,
Teopusi, 3aKOH, aHAJU3, CUHTE3, KilacCU(UKaIUs, NepPUOJAUYHOCTb, HAOIIOIECHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MAaKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUUYECKUI YPOBEHD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHME BEIIECTBA, WICAJIbHBIN ras,
(duznyecKkue BeIMYUHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTh, SHEPTHS, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpo-
¥ MHUKPODJIEMEHTBI, OCJTIKHU, KUPBI, YTIIEBOAbI, HYKJICHHOBBIC KUCIOTHI, (PepMEHTHI,
TOPMOHBI, KDYTOBOPOT BELIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE HUCKOMAaeMble, TOIUIMBO,

PECYPCHI.
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TexHonorus: XMMHUUYECKas INPOMBIIIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuUaJibl, CEJIbCKOXO3SMCTBEHHOE MMpOU3BOACTBO, NMHUIICBASA IMTPOMBIIIJICHHOCTD,
(bapMaHeBTI/I‘ICCKaH IMPOMBINIJIICHHOCTD, IIPpOMU3BOACTBO KOCMCTHYCCKHUX
npemaparoB, IIPOU3BOACTBO KOHCTPYKHOMOHHBIX MATCPHUAJIOB, OSJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMUCS POCCHUHCKON T'PaXTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIIOCOOHOCTh CTABUTH 1IEJU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJBHBIX 3a/a4, BBHIMOJHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;
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MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

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

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TMOCJIEICTBUN W HENPUSITUS BPEIHBIX NPUBBIUEK (YyMOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3ajay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU AESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;
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OCO3HAHHUS HEOOXOJUMOCTH WCIIOJIb30BAHUSA JOCTIKEHUW XUMHH JJIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX I€HUCTBUNM U MPEIOTBPAILAT HX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH UACOJIOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO 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 PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIN3ALMK: B €€ TyMaHUCTHYECKOM HAMNpaBICHHOCTH U Ba)XHOM pOJM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHATN3a U OOBSCHEHUS SBJICHHUIN OKPYXKAIOIIETo MUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM TpyAa B pasIuyHbIX cepax mpodeccHoHambHOM
JEATEIIbHOCTH.
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METAINIPEIJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydaIOIUXCS
MEKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIEC TIOHATHS, OTpPaKaIOIINe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIIecC, CUCTeMa, HaYYHBIA (aKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, NCCIIeIOBaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATE/IbHBIC, KOMMYHUKATHBHEIC,

PErYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aronXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU ACATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWI NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aUMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIsl OOBSICHEHUS OT/IETbHBIX (DaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINIM;

YCTAaHABJIMBATh MPUYUHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXXJCHHUS (MHAYKTUBHbBIC, JEAYKTHUBHBIC, TIO
aHAJIOTUH), BBISIBJISATh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUSI B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;
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IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE IPEACTABICHHS — XUMUYECKUI
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuu — IMpU pEelIeHUH YYEOHBIX IO3HABATENBHBIX M IPAKTHUECKUX 3ajad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIH.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

BJa/I€Th OCHOBAaMH METOJIOB HAYYHOI'O TO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO C(OPMYITUPOBAHHBIE BOMPOCHI B KadyecTBE HWHCTPYMEHTA
MO3HAHHUS U OCHOBBI Ui (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/J€Th HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U TPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSITENIbBHO MPOTHO3UPOBATh €ro pe3ynbTaT, (OopMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
MOMCKY METOJIOB pEUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METOJIOB [TO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HH(PopMauuu (Hay4yHO-
NOMyJsipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUs, CIPABOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
orObope wuHpOpMalMK, HEOOXOAUMOW I BBINOJHEHUS YYEOHBIX 3aaay
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmanuu (cxemsbl, rpaduKu, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BaTh HAyYHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MH(popManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, aO0peBUATYPHI, HOMEHKIIATYPY;
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HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBbHBIC yqeﬁmﬂe HeﬁCTBHH:

3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AxaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIaTh C TPE3CHTAIlMell Pe3yNbTaTOB IMO3HABATEIBHON JEATEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBHIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOTHI MO0 UCCICIOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peaanu3aluud yueOHOro MpoeKTa, U GopMyJIUpOBaTh BHIBOIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ dexTUBHBIN crnoco0 HX pemeHus ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH Ha OCHOBE CaMOaHAIN3a MU
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMHUH Ha yTiayOnEéHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTyalUsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX, CBI3aHHBIX C XUMHUEH. B
pOTpaMME II0 XUMHUHM TPEAMETHBIE PE3YJIbTAThl MPEICTABICHBI MO TOJAaM
W3YUYCHHUS.

10 KITIACC
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[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(OpMUPOBAHHOCTHh MPEACTABICHUNA: O MECTE€ W 3HAUCHUU OPraHMYeCKOu
XUMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ POJM B OOECIEUEHUH YCTOWYUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PELICHUU MPOOJIEM SKOJIOTMYECKOM, SJHEPIeTUYECKON U
NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MaTE€pHaNOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
IPUPOJIONOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIBTYpHI
YeJl0OBEKa, a TakKKe OSKOJOTMYECKM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3JI0pPOBBIO U IIPUPOJTHON CpEJIE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
oboiouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTasned, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTEIIEHb OKUCIEHUS, XUMUYECKasi CBSI3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKall, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKas), H30MEphbl, T'OMOJIOTMYECKUN psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHCIIOPOJ- U a30TCOJAEpKAIlME OPraHUYECKUE COEAUHEHUsI, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
U TpEeBpaLEHUs] HHEPrul NpH XUMHUYECKHX pEeaklUsAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAaHUSI MPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHHM; MpeCTaBICHUS
O MEXaHU3Max XWMHUYECKHMX pEeaKlui, TEPMOJWHAMHYECKHMX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBaX, COCTaBe, MOJIYYEHUH U 0O€30MacCHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPAKTUYECKON
NESTENIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIrO
IIPOM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, TepepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHUI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHITHM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSTHS MPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:
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WCITIOJIP30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEIETHBIX) (DOPMYIT OPraHUIECKUX
BCIIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEaKIUA U PaCKpbIBaTh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TMOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPAIUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUMN: YCTAaHABIMBATH MPUHAJICKHOCTh HU3YyUYEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIAcCy/Tpynne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOMN
HomeHkiatype (IUPAC) u npuBoAuTh TpUBHAIbHBIE Ha3BaHUS I OTIEIbHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMIEPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUll, aleTalbACTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsI KHCIIOTa, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KHUCIIOTHI,
TVIMIWH, aJlaHuH, MaJbTo3a, (PpyKTO3a, aHWIWH, THUBUHUJ, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yYMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OPTaHUYECKUX COCIWHCHHUSX (KOBAJICHTHAsS W WOHHAS CBS3b, G- M T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa U CTPOCHUS;

cOPMHPOBAHHOCT,  YMCHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMHUYECKHE CBOWCTBA TUIMYHBIX TMPEICTABHTENCH pPa3TMYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaINCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJETHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHMX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh YMCHHS IOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTraHWYECKUX COCTMHCHHUIA OT
KPAaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U TT-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;
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c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Ceipbsi (He(dTh, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(hOpMHUPOBAHHOCTh BIAJEHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC oreparuu
MBICJIUTENIHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YYCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEaAKITUH;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSMU W TIPEJICTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB JJIS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh YMEHUH: TIPOBOJUTH PACUETHI 10 XUMHUYCCKUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUH C MCIOJIb30BaHUEM (DH3UICCKUX
BENMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEII[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUEThI MO HAXOXKIACHUIO XUMHYECKOU
(GbopMyJIBI BEMIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX 3JIEMEHTOB,
MPOYKTaM CTOpaHUs, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATh
C TO3UIUMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKoi
BEIIECTB, MCIOIL30BATh MOJYICHHBIC 3HAHUS JJIS TIPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIHSIX, CBSI3aHHBIX C XMMUECH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIy4eHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BCII[ECTB, KAYECTBEHHBIC pEaKIWH YTJIEBOJOPOJOB pPAa3IUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAIMUX OPTaHMYECKUX BEIIECTB, PEIICHUE AKCIIEPUMEHTATbHBIX
3alad 10 PACIIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM IPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMyIMpoBaTh IIENb HUCCJEAOBAHMS, TPEICTABIATH B pa3IuyHON Gdopme
pe3yibTaThl SKCTICPUMEHTA, aHAJTU3UPOBATH U OIEHUBATHh X JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKHU I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJOBOM NIEATEIHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS, OKPYXKAIOIIEH
MIPUPOJHOM CPEIIbl U JOCTHIKEHUA €€ YCTOMYMBOTO Pa3BUTHS;
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OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHUCTBUSA HA IKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJTM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATH II€JICHANPABICHHBIN [OUCK
XUMUYECKON MH(OPMAITUHN B PA3INIHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAydHAS
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(OpMaIuio, nepepadarsbiBaTh €€ U HUCIOIb30BAThH
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KJIACC

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

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBJICHUM NPUPOJBI, O MECT€ U 3HAYECHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHaTIOB, HOBBIX
WMCTOYHUKOB SHEPTHH, B OOECIEYECHUHU PAIMOHAIBHOTO MPHUPOIOIOIH30BaHUS, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEeNH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOJIHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIIAE IOHATHS — XUMHUYCCKHHM OJJIEMCHT, aToM, SJIpO aroMma,

M30TOIIbI, JJICKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHbBIC OpOUTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJA, BAJEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHCIICHUS,
XUMHUYECKasi CBs3b (KOBAJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUINYECKAsl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUHY,
BOJIOPOJIHBIN TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 deKT
XUMHUYECKON peaKIMK, CKOPOCTh XMMUYECKON peaklni, XHMHUYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS JJIEKTPOIMTHUYECKOW IHMCCOLMALUHU, NEPUOINYECKUN
3akoH J[.1. Menneneea, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS] SHEPTUU TIPU XUMHUYECKUX PEAKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIMME B OCHOBE ITOHUMAaHUsA
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
IPENCTABIECHNUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISPHOM U
HAJMOJIEKYJISIDHOM  YpOBHSAX; MPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
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peakuuii, TEpPMOAMHAMMYECKMX W  KHUHETHYECKHMX 3aKOHOMEPHOCTIX  HX
IIPOTEKAHMS, O XMMHUYECKOM PaBHOBECUM, PACTBOPAX M IUCIIEPCHBIX CHUCTEMAX;
(dakToNOTUYECKEe CBEACHHS O CBOICTBaX, COCTaBe, MOJyYEHWH U OE30MacHOM
UCIIOJIb30BaHUU BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U IPAKTHUYECKON
NESATEIbBHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHIl: BBISBIATH XapaKTepHbIC MPU3HAKU TMOHITHM,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHMsSI HCIIOJIb30BATh XMMHMUYECKYK) CHMBOJIUKY IS
cocTtaBieHUs: (GOpMylT BEUIECTB M  YpPaBHEHUM  XMMHUYECKUX  PEaKIIH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbpie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKOW CBSI3U (KOBAJICHTHAs,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUI KPHUCTAUIMYECKON  pEmETKU
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHUH:  KJIAacCU(PHUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTETIEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTaiu3aropa M
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCu(puKauuu
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJUUECKOTO 3akoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX DJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPHOJIOB
Ilepuomnueckoin  cucremsl  JI.M.  MeHngeneeBa,  UCNOJNB3ysS  TMOHSITUSA
«IHEPTeTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE IMOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKHUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JI0YEK;
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chOPMHPOBAHHOCTh YMCHHI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKJY HEOPTaHUYECKMMH BEIIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

cOPMHPOBAHHOCT, yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIllEHHBIX  MOHHBIX  YPAaBHEHWH;  pEakuMi  TUAPOJIM3A;  PEAKLUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEakIuu B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIHUX Bo3aeicTBui (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO MOJYYEHUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlllMe HayyHble MPUHLIMUIBI XUMHUYECKUX MPOU3BOJICTB; 11€7€CO000pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsL COOTHOLLIEHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJIeIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U 11 OOBSICHEHWS XHUMHUYECKUX SBJIICHHUM, HWMEIOIIUX MECTO B TIPUPOJE,
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00JIee 0OCO3HAHHOTO MMOHUMAHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALUs;
MaccChl BEIIECTBA WJIM 00BEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcce
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
pEeaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAIlMU;, Macchl (00bEéMa, KOJMYECTBa BEIIECTBA)
MPOAYKTA PEAKIMHU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeIeIEHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(uMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa pEaKInH,; OOBEMHBIX OTHOIICHHUM
rasos;

30



c(hOpPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJHTH
XUMHYECKUH  JKCIEepUMEHT  (MpOBEACHHE  peakuuid  HMOHHOTO  OOMeHa,
MOATBEPKACHNUE KAYECTBEHHOI'O0 COCTaBa HEOPIraHUYECKUX BEILIECTB, ONPEIACICHUE
Cpeabl PacTBOPOB BELIECTB C TMOMOIIBK) HWHIWKATOPOB, W3YyYECHHE BIUSHUS
pa3MyHBIX  (AKTOpOB HA CKOPOCTb XHMHUYECKOW peakIMu, peIIeHUe
AKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertaue»y u  «Hemeramis»y) ¢
coOJIoIeHreM TpaBul 0€30MacHOro oOpallieHus ¢ BEeUIeCTBAMH U JaOOPaTOPHBIM
o0opynoBaHueM, (opMyaupoBaTh I1I€ldb HMCCIEIOBAaHUS, TMPEJACTABIATH B
paznuyHOi dopMe pe3yabTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OILEHUBATH HUX
JIOCTOBEPHOCT;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTpaBUIa TOJb30BAHUS XUMUYIECKON
mocyJIol M 1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBIMOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCO00pPa3HOro MOBEACHUS B OBITY M TPYIOBOM
NEATENIBHOCTH B LEJAX COXPAHEHMS CBOETO 3JI0POBbs, OKPYKAIOWIEW MPUPOIHOU
cpeabl W JOCTHKEHHs €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIIACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEILIECTB, IOHMMAas cMbIci noka3arens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IIEJICHANPABICHHBIN IMOUCK
XUMHUUYECKON MH(POpMAILINK B Pa3IMUHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYI0 MH(OpMaInio, nepepadaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1aueil.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne  HaumenoBaHue
(undposbie)
n/ pa3jiejioB U TeEM Bcer  Kontpoabn IIpakTH4eck
o0pa3oBaTe/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypcsl
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMUH
[Ipenmer
OpraHUYeCKOu
xumuu. Teopust bubmuorexa [JOK
11 CTPOCHUS 8 https://m.edsoo.ru/7f418
OpPraHUYECKUX 37¢c
coenuHeHuit A. M.
byrneposa
Utoro no pazneny 8
Pa3nea 2. Yraesogopoasbl
[IpenenwvHbie
1eBOIOPOHI — bu6mmoreka [IOK
21 " P 5 https://m.edsoo.ru/7f418
aJIKaHbl,
37c
LUKJIOAJIKAHBI
Henpenenbusie
TeBOZIOPOIH: bubnuotexa [JOK
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AJKEHBI, AJIKa/INCHBI,
37c
AITKUHBI
Apomarnyeckue bubnnoreka [JOK
2.3 YIIEBOIOPOABI 8 https://m.edsoo.ru/7f418
(apensr) 37c
ITpupoanabie
HSTOI:IHHKH bubmuorexa [JOK
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nepepaboTka o
lNanmorennponsBoaH bubmorexa HOK
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BI€ YTJIEBOIOPOAOB
37c
Hroro no paszneny 35
Paznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst
3.1 Cnuptsl. @enon 11 1 bubnuorexa [IOK

32



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f418
37c

KapboHnunbHbie
COCTUHEHUSI:
aJbJCTUJbI U bu6mmoreka [IOK
3.2 KETOHBI. 21 https://m.edsoo.ru/7f418
KapGonoBsie 37c
KUACIOTHI. CIIOKHBIC
a¢upsl. Kupbl
bubmuorexa [JOK
3.3 YrneBoas 9 1 https://m.edsoo.ru/7f418
37c
Hroro no pazneny 41

Pa3znen 4. A3oTcoaepikaniue oprannyeckue coeIuHeHus

AMUHBI. bu6mmoreka [IOK
4.1 AMHMHOKHUCIIOTHI. 12 1 https://m.edsoo.ru/7f418
benkn 37c
Utoro no pazneny 12
Paspnen 5. BeicokoMoOJIeKy I pHbIE COCIUHEHUS
bubmuorexa [JOK
BricokoMonexkysipH
5.1 6 https://m.edsoo.ru/7f418
bIC COCTUHEHUS
37c
Hroro no paszneny 6
OBIIEE KOJIMYECTBO
YACOBIIO 102 3
I[TPOI'PAMME
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11 KJIACC

N HaumenoBanu KosmuyecTBo yacos JJIeKTPOHHbIE
" e pa3meiioB H (uudpoBbIe)
n/ Bcer Kourpoabsnbl = IIpakTuyecku
TeM o0pa3oBaTe/ibHbIE
n 0 e padoThl e padoThl
NpOrpamMmbl pecypcsl
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue
aToMma.
[Tepuoanuecku
1 3aKOH U Bbubnmoreka [IOK
11 [Tepuoandecka 9 https://m.edsoo.ru/7f41837
s CUCTEMA c
XUMHYECKHX
371eMEeHTOB /.
N. Menneneena
Crpoenue
BeIIECTBA bubmuorexa [JOK
1.2 ' 11 1 https://m.edsoo.ru/7f41837
MHuoroo6pasue c
BELLIECTB -
N UMIECK e bubmuoreka [JOK
1.3 19 1 3 https://m.edsoo.ru/7f41837
peakuuu c
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumMusi
bu6mmoreka [JOK
2.1 Hemeramst 31 1 3 https://m.edso0.ru/7f41837
c
bu6mmoreka [IOK
2.2 MerTansl 23 1 2 https://m.edsoo.ru/7f41837
c
Hroro no pazneny 54

Pa3pea 3. Xumus 1 ;Ku3Hb

MeTtoap!
bubmuorexa [JOK
MMO3HAHHUA B
3.1 9 https://m.edso00.ru/7f41837
XUMHAN. XUMHUSI c
M KU3Hb B
Hroro no paszneny 9
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OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC

Ne
n/
n

Tema ypoka

KoaunuecTB
0 4aCOB

Bcero

Jlara
U3YYeHH
1

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

[Ipenmer u 3HaueHue
OPraHU4eCKOr XUMHH,
MIPE/ICTABICHHUE O
MHOT000pa3uu
OpraHUYECKUX
COCIMHEHUN

DIIEKTPOHHOE
CTPOCHHE aToMa
yriaepojaa (OCHOBHOE U
BO30YKIEHHOE
COCTOSIHHS ).
Baneunrnarie
BO3MOYKHOCTH aToMa
yriepoja
XumMmnueckas CBSI3b B
OpPTraHUYECKUX
COCUHEHMSIX.
MexaHu3Mbl
o0pazoBaHUs
KOBAJICHTHOH CBS3H,
crocoObl pa3phiBa
CBA3EH

https.//lesson.academy-
content.myschool.edu.ru/lesson/a9f3d19
1-5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10

Teopust crpoeHus
OpraHUYECKUX
coenqrueHu A. M.
byrneposa

https://lesson.academy-
content.myschool.edu.ru/lesson/c935a5
8c-ab0e-4¢59-9dcf-
20517ae4b52e?backUrl=%2F04%2F10

Buaer nzomepun:
CTPYKTypHas,
IIPOCTPAHCTBEHHAS.
DIIEKTPOHHBIE

3¢ (heKTH B MOJIEKyax
OpraHUYECKUX
COCIMHEHUN

IIpencraBnenue o

37

https://lesson.academy-



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/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10

K.]'IaCCI/I(bI/IKaHI/II/I u
CUCTEeMaTH4YCCKas
HOMCHKIJIaTypa
(IUPAC)
OpPraHUYECKUX
BCIIICCTB

Knaccudukanmst
peakuuii B
OpraHUYECKON XUMUU

CucreMaruzamnus u
000011IeHrEe 3HAHU 110
TEME

content.myschool.edu.ru/lesson/726ee0
99-e1a9-410f-b8be-
b4cb589aead1?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/c19e6ff
c-7d70-46cc-a9ee-
ebfac27dea49?backUrl=%2F04%2F10

10

11

12

AJKaHEIL:
TOMOJIOTUYECKUU P,
oOmras ¢popmyina,
HOMEHKJIaTypa U
HU30MepHus,
3JICKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYIT

duznueckue u
XUMHUYECKHUE CBOVICTBA
AJIKaHOB

HaxoxneHue ankaHoB
B mipupoe. CriocoOsl
MOJTyYeHUs U
MPUMEHEHHE aIKaHOB
[uknoankansl: o0mas
opmyua,
HOMEHKJIaTypa U
U30Mepusl,
0COOEHHOCTH
CTPOCHUS U
XUMHUYECKUX CBOWCTB,
CIocoObl OTyYeHUs U
MIPUMCHEHUE

https://lesson.academy-
content.myschool.edu.ru/lesson/258ddc
06-ec23-473c-h3d7-
ed82fcaddd02?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/964192
7f-bbc8-44b9-b3ea-
81a2be75c47a?backUrl=%2F04%2F10

13

Pewenne pacu€THbIX
3aJa4 Ha OINpecIICHUE
MOJIEKYJIIPHOM

38



https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49?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

dhopMyIBI
OpPTaHHYECKOTO
BEILIECTBA 110
MaCCOBBIM J0JISIM
aTOMOB JJIEMEHTOB,
BXO/IAIIUX B €r0
COCTaB.
Cucrematusanuus U
000011IeHNE 3HAHUI 110
TEME

14

15

16

17

18

19

AJKeHBI.
TOMOJIOTUYECKUU P,
obmas popmyia,
HOMEHKJIaTypa,
3JICKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII.
CtpyKTypHas U 1uc-
TPaHC-U30MEPHSI
aJIKEHOB

duznyeckue u
XUMUYECKHUE CBOKCTBA
ankeHoB. [IpaBuiio
MapkoBHHKOBa

Crioco0b! nosyueHust
Y IPUMEHEHUE
AIIKEHOB

[IpakTuyeckas padbora
Ne 1 o Teme
"ITosrydyeHune aTuIeHa
Y U3YYEHUE €T0
CBOMCTB"

Pemenne pacu€THbIxX
3a/1a4 Ha ONpeJeIICHUE
MOJIEKYJIAPHOMN
bopmybl
OpPraHMYECKOT0
BEIIIECTBA

AJKagueHsl:
COINPSKEHHBIE,
M30JIMPOBAHHbIE,

39

https://lesson.academy-
content.myschool.edu.ru/lesson/403817
1e-4158-4bd1-ae98-
18dc1cfbh9399?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/05ab59
25-ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/6df233
93-6f08-4b9f-ae01-



https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/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

20

KYMYJIMPOBaHHBIC.
OcobeHHOCTH
3JICKTPOHHOTO
CTPOCHUS
XuMH4YecKue
CBOMCTBa
CONPSDKEHHBIX JTMCHOB

2983b95b854a?backUrl=%2F04%2F10

21

Crioco0b! moryueHust
U IPUMEHEHUE
aJIKaINCHOB

22

AJKUHBIL
TOMOJIOTUYECKUU P,
obmras popmyia,
HOMEHKJIATYypa,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKY,
(du3UYEeCKHEe CBOMCTBA

https://lesson.academy-

content.myschool.edu.ru/lesson/05c9a9

29-6741-4d7c-84b5-

009a92468356?backUrl=%2F04%2F10

23

XUMHYECKUE
CBOMCTBA aJIKUHOB

24

25

26

27

KauectBennsble
peaKkIuy Ha TPOMHYIO
CBSI3b

Crioco6b! nosyueHust
Y IIPUMEHEHUE
AJIKUHOB

Pemienune 3amauy:
pacy€Thl 11O
YPaBHEHUIO
XUMHUYECKON peaKkuu

Cucrematuzanuus u

000011IeHrE 3HAHU 110
TeEME

28

ApeHbl:
TOMOJIOTHYECKUH PsIJI,
obmas popmyna,
HOMEHKJIATypa.
DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

https://lesson.academy-

content.myschool.edu.ru/lesson/d86d7d

00-d5b4-491d-aded-

c3ddal9feef4?backUrl=%2F04%2F10

40



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/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10

OeH3oi1a U TONyoJIa,
X pU3HIECKUE
CBOICTBA

29

XuMHYECKue
CBOMCTBA apEHOB:
peaKuuy 3aMeIleHUs

30

XuMH4YecKue
CBOMCTBA apEHOB:
peakiuu
MIPUCOCIUHEHUS,
OKHCJICHHE TOMOJIOTOB
OeH301a

31

Ocobennoctu
XAMHUYECKUX CBOUCTB
cTuposa

32

Pewenne pacu€THbIxX
3aJa4 Ha OIpeCICHUE
MOJIEKYJIIPHOM
bopmybl
OpraHUYECKOIo
BELIECTBA

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

33

34

35

36

37

Crioco0b! morydeHust
U IPpUMCHCHUC apCHOB

I'eneTnueckas CBA3b
MEXIY pa3InyHbIMU
KJaccamu
YTJIEBOJIOPOIOB
PacuéTtrl mo
YpaBHEHUSAM
XUMUYECKHUX PEaKLIUM.
Cucrematuzanuus u
000011IeHre 3HAHUH I10
TeME

IIpupoaHsli ras.
[TomyTHbIe HedTsIHBIE
rasbl

Kamennsiit yrons u
IPOAYKTHI €T0
nepepadoTKu

https://lesson.academy-
content.myschool.edu.ru/lesson/99557a
5e-2221-43e0-97b8-
983de535c44d?backUrl=%2F04%2F10

41



https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10

38

39

40

41

42

Hedtb 1 criocobs! e€
nepepadoTKH.
[Ipumenenue
MIPOJYKTOB
nepepaboTku HehTH
['enetnyeckas cBs3b
MEXy pa3TUYHBIMU
KJIacCaMH
YIJIEBOIOPOOB
l'anorenonpous3BoaHbI
€ YIJIeBOJOPOIOB:
JIEKTPOHHOE
CTpOCHHE; peaKluu
3aMelleHus TajJoreHa

JleWicTBue 11enouei Ha
raJOreHIPOU3BOHBIC.
BsaumoneiictBue
IUTaJIOT€HAIKaHOB C
MardueM u IIHHKOM
Cucremarusauus U
000011IeHrE 3HAHUH 110
pazneny
"VYraesogopobr"

https://lesson.academy-
content.myschool.edu.ru/lesson/99557a
5e-2221-43e0-97b8-
983de535¢44d?backUrl=%2F04%2F10

43

KonTponbnas pabora
0 TeMe
"Vranesonopoast"

44

45

IIpenenbHbie
OJTHOATOMHBIE
CIHPTHI:
TOMOJIOTHYECKUH ps,
obmas popmyna,
CTPOEHHUE MOJIEKYII,
u30MepHus,
HOMEHKJIaTypa,
KJ1acCU(pUKanus,
¢buznueckue cBoicTBa

XuMHUYecKue
CBOWCTBA ITPEAETBHBIX
OJTHOATOMHBIX
CIIUPTOB

https://lesson.academy-
content.myschool.edu.ru/lesson/5439c1
8b-7440-4b6f-bf84-
c04fa471694f?backUrl=%2F04%2F10

42



https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10

46

47

48

49

50

51

CrniocoOblI nony4eHus
U IIpUMEHEHUE
OJIHOATOMHBIX
CIIUPTOB

[Ipocteie 3¢upsr:
HOMEHKJIaTypa 1
HU30Mepus,
0COOEHHOCTH
(bU3HYECKUX U
XUMHYECKHX CBOMCTB

MHuoroaroMHEIE
CITUPTHI:
STUJIEHTIUKOIb U
TJIMIICPHH, UX
dusnveckue u
XUMHYECKHE CBOICTBA

Crioco6b! nostyueHus
U IPUMEHEHUE
MHOTI'0QTOMHBIX
CIIUPTOB

@DeHoJI: CTpoeHUE
MOJICKYJIbI,
buznyeckue cBOMCTRA.
TokcnyHocTh (heHoNa

XHUMH4YECKUE
cBO¥icTBa (peHoa

https://lesson.academy-
content.myschool.edu.ru/lesson/461aa9
c8-c0ef-4827-a8e5-
d12a0bedc826?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/649883
b8-7c5f-4f16-896¢e-
10a2278b08f1?backUrl=%2F04%2F10

52

53

54

55

CrnocoOsl nosnydeHus
U IpUMEHEeHue QpeHomna

[TpakTyeckas pabora
Ne 2. Pemienune
AKCIEPUMEHTAIbHBIX
3a/1a4 1o Teme
"CnupTtsl U (peHobr"

Cucremarusanuus u
000011IeHrE 3HAHUT 110
Teme

AJbIeruapl ¥ KETOHBI:
AIIEKTPOHHOE
CTpOEHHE
KapOOHUIIbHOM

https://lesson.academy-
content.myschool.edu.ru/lesson/8664b3
19-0ba3-4945-b076-
cb7ae5858b90?backUrl=%2F04%2F10

43



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

56

57

TPYIIIIHL;
TOMOJIOTHYECKHE
PAIBI, 001IAs
dbopmya, U3oMepust 1
HOMEHKJIaTypa
Anbaeruapl 1 KETOHBI:
(dbu3HYecKue CBOMCTBA;
peaKIuu
MIPUCOCTUHCHHS
Peakimn okucneHus u
KayeCTBEHHBIE
PEaKIIMK aJIbJICTHI0B
1 KETOHOB

58

Crioco0b! morydeHust
AJIbACTU 0B U KETOHOB

59

OIHOOCHOBHEIC
[peaeIbHbIC
KapOOHOBBIC KUCIIOTHI,
OCOOCHHOCTH
CTPOCHHUS UX MOJICKYIT

https://lesson.academy-
content.myschool.edu.ru/lesson/b4feaa0
4-3438-4b57-a3ec-
ba0f9fe63c0d?backUrl=%2F04%2F10

60

Nsomepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT,
ux pusnueckue
CBOMCTBA

61

XuMUYECKue
CBOMCTBA MIPEAEIBHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62

63

OcoOeHHOCTH CBOUCTB
MYpPaBbUHOM KHCIIOTBHI.
MHoroob6pasue
KapOOHOBBIX KUCIIOT

OcobenHoctu
CBOMCTB:
HETIpe/IeTbHBIX U
apOMaTHIECKUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAapOOHOBBIX

44



https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10

64

KHUCJIOT.
[IpencraBurenu
BBICIIMX KapOOHOBBIX
KHUCJIOT

ITonsarue o
MIPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

https://lesson.academy-

content.myschool.edu.ru/lesson/71ac43f

2-a0d4-4945-a0eb-

1e59cd5f4d9f?backUrl=%2F04%2F10

65

Crioco0bI moryueHus
U IPUMEHEHUE
KapOOHOBBIX KHCIIOT

66

Crnoxwuble 3¢upsl:
TOMOJIOTUYECKUU P,
obmras popmyia,
U30MepHs U
HOMEHKJIaTypa

67

68

dusnueckue u
XUMHYCCKHE CBOMCTBA
3¢upoB

Penrenne pacu€THbix
3a/1a4: 110 YPAaBHEHUIO
XUMHYECKON PEaKIInH,
Ha OIpPEJIEIICHUE
MOJIEKYJIIPHOM
bopMyIibl
OPraHU4YeCKOro
BEIIleCTBA

69

70

[IpakTuyeckas padbora
Ne 3. Pemienune
AKCTIEPUMEHTATBHBIX
3aja4 1o TemMe
"KapOoHoBbIE
KUCIOTHI. CIIOKHBIE
3¢upsr"

JKupsr: ctpoenne,
dusnueckue u
XUMHUYECKHE CBOMCTBA
(ruaponus)

71

OCco0EHHOCTH CBOWCTB
YKUPOB, COJEPIKAIINX
OCTaTKH

45



https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

HeNpeIeIbHbBIX
JKUPHBIX KHCIIOT.
JKupsl B mpupoje

72

73

74

Mela Kak CoIu
BBICHINX KapOOHOBBIX
KHUCJIOT, KX MOIOILEE
neuctsue. [loustue o
CHHTETHYECKUX
MOIOIIIUX CPEJICTBAX
(CMO)
I'eHeTH4eckas CBSI3b
YIIEBOIOPOAOB U
KHCJIOPOJICOACPIKAIIII
X OpraHUYECKUX
BCIICCTB

PacuéTtrl no

YpaBHCHUAM
XUMHNYCCKUX peaKHI/Iﬁ

75

CucreMarusaims u
0000111eHrE 3HAHU T10
TEME

76

O0mas
XapaKTEePUCTHKA
YTIICBOJIOB U
KJaccuukanms
yraeBOI0B (MOHO-,
TV~ ¥ TIOJTUCAXaPH/IbI)

https://lesson.academy-

content.myschool.edu.ru/lesson/709ce4

3a-deb6-4281-963b-

01d2e212d4d0?backUrl=%2F04%2F10

77

MoHocaxapu/ibl:
¢duznueckue cBoiicTBa
Y HaXO0XKJICHUE B
Ipupoe

78

[IpumeHenne
TJIIOKO3bI, €€ 3HaYCHUEC
B KU3HECITCIIHHOCTH
Oopranusma

79

Hucaxapunpr:
caxapo3sa, MaJIbT03a U
smakTo3a. HaxoxnaeHue
B IIPUPOJIC U
MPUMEHEHUE

46



https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10

JucaxapuoB

80

ITomucaxapunpl:
CTpPOCHHUE
MaKpOMOJIEKYII,
dusnveckue u
XUMHUYECKHE
CBOMCTBA,
pUMEHEHUE

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

81

TTonsTHEe 00
I/ICKYCCTB CHHBIX
BOJIOKHAX

82

Pewenne pacueTHbIx
3aJa4 Ha OIpeCICHHUE
JI0JIY BBIXOJ1a
IPOJYKTA PEaKLUu OT
TEOPETUYECKU
BO3MOXHOI'O

83

CucreMarusaims u
0000111eHrE 3HAHU T10

paszaeny

https.//lesson.academy-
content.myschool.edu.ru/lesson/5a9e4cc
3-f4e9-4b8f-a40f-
c9fe7c9c4bf8?backUrl=%2F04%2F10

84

KonTponbsHas pabora
10 TeMe
"Kucnoponconepxkarg
ye OpraHn4YecKue
coeMHeHus"

85

AMUHEL:
KJ1acCU(pUKanus,
CTPOCHHE MOJIEKYII,
obmas popmyna,
U30Mepusl,
HOMEHKJIaTypa U
dbuznueckue cBoicTBa

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

86

XHUMHUYECKUE
CBOMCTBa
anndaTUIecKux
aMHHOB

87

AHWIIUH: CTPOCHUE
AHWJINHA,
0COOEHHOCTH
XUMHUYECKHX CBOHCTB

47



https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8?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

AdHWJIMHAa

88

Crioco0bI moryueHust
U IPUMEHEHUE
anmudaTHIecKux
AMHHOB

89

AMHHOKHCIIOTHI:
HOMEHKJIaTypa
U30MepHs,
¢u3nueckue cBOMCTBA.
OtnenbHbIe
IPEICTAaBUTEIH Ol
AMHHOKHCIIOT

https.//lesson.academy-
content.myschool.edu.ru/lesson/c2f2f3d
7-43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F10

90

91

XuMHudyecKre
CBOMCTBaA
aMHHOKHUCIIOT, UX
OHOJIOTHYECKOE
3HAYEHUE
amuHokucioT. CHHTE3
Y THAPOJIA3 TICNTUIOB

benku xak npupoaHbIe
HIOJIUMEDBI;
CTPYKTYpbI O€JIKOB

92

93

XUMHYECKUE
CBOIICTBa OEIIKOB

A3zoTcoaepikaiue
reTepOLMKINYECKUE
COETUHEHMUSI.
HyxnennoBsie
KHCJIOTBI: COCTaB,
CTPOEHHE U
Ouonornyeckas poib

94

95

[IpakTuyeckas pabora
No 4. Pemienue
IKCIIEPUMEHTATBHBIX
3a/1a4 1o Teme
"A3oTcoaepkaiue
OpraHHYEeCcKue
coeMHeHus"

[TpakTnueckas pabora
Ne 5. Pemienune

48



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

96

97

98

99

100

101

AKCTIEPUMECHTATBHBIX
3a7a4 10 TEME
"Pacno3HaBanue
OpTraHUYECKUX
coequuenui"

KoHnTtposbHas pabota
10 TEME
"A30TcoaepKalue
OpraHUYECKHE
coeauHeHHS"

OCHOBHBIE ITOHATHSI
XUMUH
BBICOKOMOJIEKYJISIPHBI
X COEIMHEHUHN U
METOJIbI UX CHHTE3a —
MOJIMMEPU3AIUS U
MMOJIMKOHIEH AU

IInacTmaccel.
Yrunuzanusa u
nepepaboTka
IUIACTHKA

DJ1acTOMEDBI:
HaTypaJbHbII
CUHTETHUYECKUE
Kay4dyku. Pe3una

Bonokna:
HaTypaJbHBIE,
HCKYCCTBEHHBIE,
CHHTETHYECKUE.
[Tonumepsr
CIIEIHATLHOTO
Ha3HA4YECHUS

[TpakTudeckas pabota
Ne 6. Pemenue
AKCTIEPUMEHTATBHBIX
3aJ1a49 110 TeMeE
"Pacnio3HaBanme
IUIACTMAacCC U BOJIOKOH"

https://lesson.academy-
content.myschool.edu.ru/lesson/45b81d
ac-acha-440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10

102

0O0001eHne n
CUCTeMaTu3ala
H3Y4YEHHOT'O

49



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

MaTepuaa 1o TeMe
"BricoKOMOIEKYIApH
ple coenuHeHus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

50




11 KIIACC

Ne
n/
n

Koauuect

Tema ypoka BO 4aCOB

Bcero

Jlara
H3yUeH
U

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

Atom. Cocras
ATOMHBIX SITIEP.
XUMUYeCKUH
3JIeMeHT. M30ToIbI

https://lesson.academy-
content.myschool.edu.ru/lesson/20b1df2e-
6ce4-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/6479/star
t/150989/

Crpoenue
3JIEKTPOHHBIX
000JI04EK aTOMOB,
KBaHTOBBIE YKCIIa

Knaccudukanums
XUMHUYCCKUX
3JIEMEHTOB (S-, p-, d-,
f-a51eMeHTHI)

Pacnipenenenue
3JIEKTPOHOB 110 1
aTOMHBIM OpOUTAIISIM

DIEeKTPOHHBIE
KOH(UTrypauu
aTOMOB DJIEMEHTOB B
OCHOBHOM H
BO30YXIEHHOM
COCTOSTHUH

ONEeKTpOHHBIE

KOH(UTypanuu

HOHOB. 1
DNeKTpoOTpHUIIaTETh

HOCTh

[Tepuoanueckuit
3aKOH U
[Iepnonnueckas
cucremMa
XUMHYECKHX
anemenToB J[. U.
Menneneesa, CBs3b C
COBPEMEHHOM
TEOPHUEHN CTPOECHUS
aTOMOB

https://lesson.academy-
content.myschool.edu.ru/lesson/e7d48881
-055d-49da-a49c-
7375¢3d033e9?backUrl=%2F04%2F11

51



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://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
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

10

11

3aKOHOMEPHOCTH
W3MEHEHUs CBOWCTB
XUMHYECKHX
AJIEMEHTOB U
o0pa3zyeMbIX UMH
MIPOCTBIX M CIIOKHBIX
BEIIECTB I10 TPYIIIaM
U TIepUoIaM

Cucremaruzanus u
000011eHNE 3HAHUHA
110 TEME

Bunnr xumuueckoit
cBsi3U. MexaHu3Mbl
oOpa3zoBaHHs
KOBaJICHTHOM CBSI3U.
Bonoponnas cBs3s.
MexMouneKyIsapHbIe
B3aUMOJICVCTBHUS

BanenTHocth 1
BaJICHTHBIC
BO3MOKHOCTH
atoMoB. CBS3b
3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI
C UX
reOMETPUYECKUM
CTPOECHUEM

https://lesson.academy-
content.myschool.edu.ru/lesson/2859ec02-
8ecd-4cd8-8531-
edad962608fb?backUrl=%2F04%2F11

https://resh.edu.ru/subject/lesson/6332/star
/151021/

12

IIpencraBnenus o
KOMIIJIEKCHBIX
COECIUHEHUSAX:
COCTaB U
HOMEHKJIAaTypa

13

14

Bemectsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
cTpoeHus. Thmbl
KPUCTAJUIMYECKHUX
PELIETOK U CBOMCTBA
BEIIIECTB

Ilonsarue o
JCTIEPCHBIX
CHUCTEMAX.

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

52



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://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
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

IIpencrasnenue o
KOJUIOUIHBIX
pacTBopax

15

HUctunnnie
pacTBOpBI:
HaCBIIICHHBIC U
HEHACHIIIICHHBIE,
pacTBOPUMOCTb.

Kpucrannoruapatsl

16

CnocoObl
BBIPAXKEHUS
KOHIICHTPALUN
pacTBOpPOB

https://lesson.academy-

content.myschool.edu.ru/lesson/8ae38be6-

e06f-4fae-9729-

69903109f968?backUrl=%2F04%2F11

17

18

Perenue 3agau c
HUCIIOJIb30BaHUEM

HOHATHUH ""MaccoBas
JIOJISI PaCTBOPEHHOTO

"
BelecTna',
"MoJigpHas
KOHIIeHTpauus"

Knaccudpukanus n

HOMCHKJIaTypa
HCOPIraHUYCCKUX
BCIICCTB

19

CucreMarusanus v
0000111eHE 3HAHUH

10 TCEMC

20

KonTponbnas padota
o Temam "Ctpoenue

aToMa.
[Tepuoanueckuit
3aKOH U
[Iepuonnueckas
cucrema
XUMHYECKHUX
anemeHToB Jl. U.
Menneneena",
"Ctpoenue
BEIIIECTBA.
Mmuoroo6pasue
BelecTB”

21

Knaccudukanms

https://lesson.academy-

53



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/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11

XUMHUYECKUX
peakuuii B
HEOPraHWYeCKOu 1
OpraHNu4ecKou
XUMHH. 3aKOH
COXpaHEHHUS MacChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MpeBpaIieHus
SHEPTUU Mpu
XUMHYECKHX
peakuusax

content.myschool.edu.ru/lesson/75637222

-d397-4b1a-810a-

cc7bca9e8a0c?backUrl=%2F04%2F11

22

TemnoBbie 3¢ hexThI
XUMHAYECKUX
peaKIui.
Tepmoxumuueckue
YpaBHEHMSI

23

Breraucnenus 1o
YpaBHEHUSIM
XHUMHYCSCKHX
peakuuii u
TEPMOXUMHUYECKUM
YpaBHEHUSIM

24

25

26

27

CxopocTb
XHUMHYECKOH
peakuuu, eé
3aBUCHMOCTB OT
pa3IMYHBIX
(daxTopoB. Karanus u
KaTaJln3aTopPhl

['omorennsie u
reTepOreHHbIE
peakuuu
[TpakTnueckas
pabota Ne 1 o Teme
"Bnustaue
Pa3IMYHBIX
¢akTopoB Ha
CKOpPOCTh
XUMHYECKON
peakuun"

Ob6parumbie u

https://lesson.academy-

content.myschool.edu.ru/lesson/fOcb5def-

307e-4575-89d0-

86041b603655?backUrl=%2F04%2F11

https://lesson.academy-

content.myschool.edu.ru/lesson/0e41e568-
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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/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

HeoOpaTUMbIe
peaKkIuu.
Xumuaeckoe
paBHOBeCHE

0a2b-4605-bb92-
35d1ab69f9ba?backUrl=%2F04%2F11

28

29

30

[IpakTnueckas
pabota Ne 2 o Teme
"Biustaue
pa3IMYHbIX
(hakTOpOB Ha
MOJIOXKEHUE
XUMHUYECKOTO
paBHOBeCHS"

DICKTPOIUTHYCCKAS
JIACCOLMAIHS.
CuibHbIE U cIa0bIe
AIEKTPOJIUTEHI.
CreneHbn
JIACCOLMAIIN

Honnoe
MIPOM3BEICHNUE BOJIBI.
Cpena BOAHBIX
pacTBOpOB.
Bonopoansrit
nokazarens (pH)
pacTBopa

https://lesson.academy-
content.myschool.edu.ru/lesson/237cdb54
-2787-4817-8330-
6e027b075645?backUrl=%2F04%2F11

31

I'mpponus coment.
Peakmumn,
MIPOTEKAOIINE B
pacTBopax
NEKTPOJINTOB

https://lesson.academy-
content.myschool.edu.ru/lesson/e2b3e2ce-
€781-40be-bb00-
fab862636f7e?backUrl=%2F04%2F11

32

[IpakTnueckas
pabota Ne 3 o Teme
"Xumuaeckue
peakiuu B pacTBOpax
NNEKTPOJIUTOB"

33

OKHUCIIUTEIIHHO-
BOCCTAHOBUTEIHHBIE
peaxIuu.
Baxxneinmue
OKHUCJIUTENH U
BOCCTAHOBUTEIHU

https://lesson.academy-
content.myschool.edu.ru/lesson/8f219cef-
7a8a-44d5-b58a-
b3d1b2eeb237?backUrl=%2F04%2F11

34

Meton
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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/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

ANEKTPOHHOTO
(271€eKTOHHO-
HMOHHOTO) OanaHca

35

DneKTpoan3
pacTBOPOB U
pacIuIaBOB BEILECTB

https://lesson.academy-
content.myschool.edu.ru/lesson/32e5edc9-
cb82-4f4a-ad5e-
4f56bc7el4ed?backUrl=%2F04%2F11

36

37

Pemenue 3agau
paSJII/IqHBIX THUIIOB

Pemrenue 3anau
Pa3IMYHBIX THUIIOB

38

Cucremaruzanus u
0000111eHNE 3HAHUI
10 TEME
"XuMHYecKrue
peakun"

39

KonTponbnas padora
10 TEME
"XuMHYecKrue
peakun"

40

Ilonoxenue
HEMETAILJIOB B
[Tepuonuueckoit
CHCTEME
XHUMHYECKHX
anemeHToB /1. W.
Menaeneena u
0COOCHHOCTU
CTPOEHHUSI X aTOMOB.
duznueckue
CBOICTBa
HEMETAJIJIOB

https://lesson.academy-

content.myschool.edu.ru/lesson/2390b83e

-2935-4c96-bd3a-

25f26d9c1139?backUrl=%2F04%2F11

41

AsnnoTponus
HEMEeTaJUIOB (Ha
puMepe KUCIopo/a,
cepsl, hocdopa u
yriepoja)

42

Bonopon:
MOJTy4YEHHE,
¢buznueckue u
XUMHYECKHE
cBoricTBa. [ mapuasl
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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/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

43

44

45

l"anorensr:
HaXO0XCHHE B
MIPUPOJIE, CIIOCOOBI
MOJIy4eHUs,
(dbuznveckue u
XUMHUYECKHE
CBOICTBA

["ajloreHoBOIOPOIBI.
Baxueimue
KHCJIOPOJICOACPIKAII]
HNC COCINHCHUA
rajorcHOB

JlaGopaTopHble 1
MIPOMBIIIIJICHHBIE
CHOCOOBI MOTy4YEHUS
raJIOTeHOB.
IIpumeHeHue
TaJIOTEHOB M HX
COCIMHEHU I

46

[IpakTryeckas
pabota Ne 4.
Pemenue
AKCIIEPUMEHTAIIbHBIX
3a7a4 1o TeMe
"T"anorensr"

47

48

Kucnopon:
71abopaTopHbIE U
MIPOMBIIITICHHBIE
CIIOCOOBI MOTYYEeHHUS,
¢dusnyeckue u
XUMHUYECKHE
cBoiicTa. O30H.
IIpumeHeHue
KHCIIOpO/ia U 030Ha

OKkcunasl 1
MIEPOKCH/IBI

49

50

Pemrenue 3agau
paSJ'II/I'-IHI)IX THUIIOB

Cepa: Hax0XJIeHUE B
MIPUPOJIE, CTIOCOOBI
MOJTyYCHUS,
¢buznueckue u
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XUMHUYCCKHUC
CBOICTBa

o1

52

53

54

CepoBoaopoy,
CyIbGUIBI
Kucnopoaconepxkaii
1€ COCIMHCHHUS
cepbl. OcobeHHOCTH
CBOMCTB CEPHOU
KHUCIIOTHI

[IpakTuueckas
paborta Ne 5.
Pewenne
AKCIIEPUMEHTAITLHBIX
3aja4 o reme "Cepa
u e€ coeiMHEHUs"

A3OT: HAXOXKJICHHE B
MIPUPO/JIE, CIIOCOOBI
MOJTyYCHUS,
¢busnveckue u
XUMHUYCCKHE
CBOlicTBa. AMMHaK,
HUTPHUIBI

55

Kucnopoaconepaxaii
HC COCINHCHUA
azota. OcobeHHOCTH
CBOMCTB a30THOM
KHCJIOTBI

56

[Ipumenenune a3ora u
€ro COeIMHEHU.
A30THBIE y10OpEHUS

57

docdop:
HaXOXXJCHHE B
MIPUPO/JIE, CIIOCOOBI
MOJTyYCHUS,
¢buznueckue u
XUMHUYECKHE
cBoiicTBa. Pochuabt
u pochuH

58

Oxcunsl hocdopa,
dhochopcoaepxkamye
kucioTel. Conu
(bocdopHOIi KHCTOTHI

58




59

60

61

IIpumeHeHue
dbocdopa u ero
COCTMHEHUM.
dochopHbie
ynoOpeHus

[IpakTnueckas
paborta Ne 6.
Pemenue
AKCIIEPUMEHTAIIbHBIX
3a7ad4 1o teMme "A30T
u pochop u ux
coeauHeHus"
VYraepon:
HaXO0XICHUE B
MIPUPOJIE,
AJUTOTPOITHBIE
Mou(HUKaAIIY;
¢busnveckue u
XHMHYECKHE
CBOICTBA,
MIPUMCHCHHE

62

Oxcup yraepoxna(ll),
okcup yraepona(lV),
yroJbHasi KUCIOTa U
eé€ conu

63

64

Pemenne 3anau
Pa3IMYHBIX THUTIOB
Kpemunii:
HaXO0XICHHE B
MIPUPO/IE, CIIOCOOBI
MOJTyYCHUS,
¢buznueckue u
XUMHUYCCKHE
CBOMCTBA

65

66

Oxcup kpemuus(1V),
KpeMHHUeBast
KHCJIOTa, CUITHKATHI

IIpumeHeHue
KPEMHHUS U €T0
COCIUHEHMH.
CrexJ1o, €0
MOJTy4YeHUE, BUIBI

59




CTCKJIa

67

68

69

Pemrenue 3amau
pa3JII/I‘IHBIX THUIIOB

CucremMaru3anus u
0000111eHNE 3HAHUNA
10 TEME
"Hemertamnsr"

KontponbHas padota
10 TEME 1
"HemeTamisr"

70

AHanu3 pe3yabTaToB
KOHTPOJIBHOU
paloThI, KOPPEKLU
oLIMO0K

71

72

Ilonoxenue
METAJIJIOB B
[Tepuonnueckon
CHUCTEME
XUMHYECKUX
9JIEMEHTOB. 1
Ocobennoctu
CTPOCHHS
ANEKTPOHHBIX
000JI04EK aTOMOB
METAJIJIOB

Ob6mue dpusznueckue

CBOMCTBA METAJUIOB.
[IpumeHeHne 1
METAJIJIOB B OBITY U

TEXHHUKE

https://lesson.academy-

content.myschool.edu.ru/lesson/a0d5bd16

-683e-4ale-8073-

70c604e9c862?backUrl=%2F04%2F11

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

73

74

CrnnaBel METaJIOB.
Koppo3sus meramios

Pemenue 3agau
Pa3IMYHBIX TUIIOB

75

DNEeKTPOXUMHUYECKUN

A HaNpsHKEHUN

merauioB. OOmre 1
CMOCOOBI OTYYECHUS
METaJIJIOB

76

O61mas
XapaKTEPUCTUKA 1
MetaiioB |A-

60



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

TPYIIIBL
[Tepuonuueckoit

CUCTEMBI
XUMHUYECKUX
aneMeHnToB. HaTpuit
Y KaJUi: MOJy4YCHHUE,
¢busnveckue u
XUMUYECKUE
CBOMCTBA,
MIPUMEHEHHE
MIPOCTHIX BELIECTB U
HUX COEIUHEHNN

77

78

OO6mias
XapaKTEePUCTHKA
MeTanoB |A-
TpyMIIbI
[Tepuonuueckoit
CHCTEMBI
XAMHUYECKHUX
3JIEMECHTOB. Maruuii
¥ KaJIBITHH:
MOJTy4YeHUeE,
¢busnveckue u
XAMUYECKHE
CBOICTBA,
MIPUMEHEHHE
MPOCTHIX BEIIECTB U
UX COCIMHEHNH

JKécTkoCcTh BOOBI U

CIIOCOOEI €é
yCTpaHEHUS

79

80

AOMUHUI:
MOJTy4YeHHE,
¢dusnyeckue u
XUMHUYECKHE
CBOICTBA,
IpUMEHEHHE

AmpoTepHbIe
CBOMCTBa OKCHJA U
TUAPOKCH]IA
aJTIOMHHUS,
TUAPOKCOKOMILIEKCHI
AJIOMUHUS, X

61




IIPUMEHEHHE

81

82

83

Pemrenue 3amau
pa3JII/I‘IHBIX THUIIOB

[IpakTuueckas
paborta Ne 7.
Pewenne
AKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe
"MeTaJuibl TJIaBHBIX
noarpynm”

O6mas
XapaKTepUCTHKA
METAJIJIOB MTOOOYHBIX
noxrpym (b-rpymm)
[Tepuonnueckon
CUCTEMBI
XUMHYECKHX
AJIEMEHTOB

84

dusnveckue u
XHMHYECKHE
CBOMCTBA XpOMa 1
€ro COeIUHEHMH, UX
MPUMEHEHUE

85

Baxnenmmue
COCIMHEHHUS
MapraHua.
[Iepmanranar xanus,
€ro OKHCIIUTEIbHbBIC
CBOMCTBA

86

87

88

duznyeckue u
XHUMHUYECKHE
CBONMCTBA Kejie3a U
€ro COCIUHEHM.
ITonyyenue u
IIPUMEHEHNE
CILIABOB JKeje3a

dusznyeckue u
XUMHUYECKHE
CBOMCTBA MEJIH U €
COE€IUHEHHH, UX
MIPUMEHEHUE

duznueckue n
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89

XHUMHAYECKHE
CBOICTBa IIMHKA U
€ro CoOeqUHEHMUH, NX
MIPUMEHEHHE.
I'uapokcokoMmIuiekc
BI IIUHKA

[IpakTuueckas
paborta Ne 8.
Pewenne
AKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe
"Mertasmibl
MOOOYHBIX

noarpynm”

90

91

92

Pemenue 3agau
Pa3JIMYHBIX TUIIOB

O0600111eH1E U
CHCTEMAaTHU3aLH
W3Y4YEHHOTO
Marepuasa 1o TeMe
"Mertamiabl"

KontponbHas pabota
o teme "Metamis"

93

AHanu3 pe3yabTaToB
KOHTPOJIBHON
paboThl, KOppEKLIUs
OHINOOK

94

95

Pone xumun B
obOecreyeHnu
YCTOMYHBOTO
pa3BUTHUs
YeJIOBCUYCCTRA.
[TonsiTHE O HAYYHBIX
MeToAax
HUCCICIOBAHUS
BEIIECTB

HayuHnble mpuHIUIBI
OpraHM3aLu
XUMHYECKOTO
IIPOU3BOJICTBA.
[IpombllIeHHBIE
CIOCOOBI MOJTYUYEHUS

https://lesson.academy-

content.myschool.edu.ru/lesson/f5999557-

18c8-4853-83a0-

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

Ba)KHEHUIIINX BEIIECTB

96

97

98

99

100

101

102

Xumuaeckoe
3arpsi3HEHUE
OKpY>Karollen cpeibl
H €TO MOCICACTBUS
XuUMUA U 370pOBbE
yeJIoBeKa.
JlekapcTBeHHBIE
cpencTBa

Xumus nuiny. Pois
XHAMUHU B
obecrieyeHnu
MHUIIEBON
0e30ImacHOCTH

Kocmernueckue u
naphroMepHbIe
cpencrBa. beiToBas
XUMUS

XuMus B
CTPOUTENBCTBE.
Baxwneimue
CTPOUTEIBHBIC U
KOHCTPYKIIMOHHBIE
MaTepHuabl

XUMHSA B CEIILCKOM
XO035ICTBE.
Opranunueckue u
MUHEpaJIbHbIE
yaoOpeHust
Cucremaruzanus u
000011IeHHE 3HAHUT
10 TEME

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

102
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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-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

» Xumus; yriaybnenHoe ooyuenue, 10 kinacce/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.W. u np.; nox penaxuueii Jlyauna B.B. O6miectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «IPODAY; AKIIMOHEpHOE 0OIIIECTBO
«3narensctBO «lIpocBemienue»

» Xumus; yriayonennoe ooyuyenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u 1p.; nox penakiueit Jlyanaa B.B. O6mectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«M3parensctBO «IIpocBenienne»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
XUMMUS (yrmy6nennsiii ypoBenb) Peanuzanus tpedoBanuit ®I'OC cpennero
oO1mero obpaszoBanust Metoaudeckoe mocooue jiist yuurens. Mocksa 2023

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/29/11/

https://chemege.ru/materials/
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje
https://videouroki.net/video/himiya/11-class/himiya-11-klass/
https://www.youtube.com/watch?v=-Bayhilo444

list=PLai4qoTZtgw TMSEhTOMh48-wQzRCYumwW index=1
https://himija-online.ru

https://chem-ege.sdamgia.ru
https://iu.ru/video-lessons?predmet=himiya klass=11_klass stranitsa=1
https://videouroki.net/video/himiya/11-class/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-
0800200c9c11/

list=PLai4qoTZtgwTMSEhTOMh48-wQzRCYumwW
http://www.hij.ru

http://chemistry-chemists.com/index.html

http://c-books.narod.ru

http://1september.ru

http://schoolbase.ru/articles/items/ximiya
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www.periodictable.ru
http://resh.edu.ru
http://www.chemnet.ru
http://fcior.edu.ru
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