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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepanbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkKeHU «CTpaTerun pa3BuUTUs BocnuTaHus B Poccuiickoi
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa 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 mnpeaMera, peanusyeMoe B YCIOBUSIX Aud@pepeHIMpPOBAHHOIO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU O0y4YeHUs B OpraHu3anusx npodeccruoHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  HMHTEpPIPETAlMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nonoxeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENiel, COACpKaHUs,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEILCTBOMTOMYSIBIISIIOTCSICIIE AYFOIITUEBBITTOTHAEMbICTIPOTPAMMONTTIOXUMUU (D
YHKIIAH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYCHHE TPEACTABICHUS O IENIX, COJACp)KaHUM, OOIIEeH CTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
OMpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIbHOCTH
U3y4YeHHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAaYECTBEHHBIX €TO
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJEpKAHHME, 00S3aTeIbHOE
JUIS W3y4yeHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSIM/pa3/iesaM 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, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3yuyeHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENessThCsl B COOTBETCTBUM C HampaBJICHUEM KOHKPETHOI'O
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSL Ha YPOBHE YINIYOJEHHOTO W3Y4YEHMsI HANpaBlIeH Ha peaJu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Tol CBsA3M wH3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue ImnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3aaad
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BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3aluu y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIITYOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuugax 0a30BOro M yriayOoJE€HHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CUCTEeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEJIWYEHUS OOBEMAa 3HAHMUA O XUMHYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoaMHAMUKH. M3ydeHue mnepuoamyeckoro 3akoHa u Ilepmommueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHnH, a TaKXKe C TOYKH 3PEHHUs] MEXaHU3MOB €€ oOpazoBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTcss 0co0oe BHUMaHUE BOMPOcaM 00 3JIEKTPOHHBIX 3PQeKTax,
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 [JONOJHEHHH K oOueill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
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, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS
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MacCbl M JHEPIWM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3A, MPEACTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTFHOTO  PACCMOTPEHUS XHUMHUYECKOM OpraHu3aluyd  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BELIECTB CIIy)KaT OCHOBOM I H3Yy4YCHMS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJIE€HHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOT'O M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenune
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUU NPUPOJBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecCleyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpPA: QyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAaHWsS XMUMHUYECKHX PpEakLHil, O
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XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX MW W MpoOJeM COBPEMEHHOW XHWMHH, JJIsi OOBSICHEHHS U
MIPOTHO3WPOBAHUS SIBJICHUH, UMEIOIMINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOW3BOJICTBEHHOW JCATEIBHOCTH 4YEJIOBEKa, CBS3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKHUX SIBICHHUM, UMEIOIHUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMeTa «XuUMHUsS» Ha  yrIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTD
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCINHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TIPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCcTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opmMupoBaHMe yMEHHI W HABBIKOB Pa3yMHOTO MPUPOIOIOJIb30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE cpeqiHero obmiero oopazoBanus, coctaniseT 3064acos: B 10 kimacce — 136
yacoB (4 daca B Hezento), B 11 knacce — 170 yacoB (5 yacoB B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCAMHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COECIMHEHUSX. Tumbl THOPUAN3AIMN aTOMHBIXOpOUTaNEH yriaepoa.
Mexanu3Mbl  00pa30BaHHS KOBAJICHTHOM CBA3UM (OOMEHHBII U JJOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbyHkunoHaapHOM rpymme. ['omosnorus. 'omonoruueckue psapl. CuctemMaTuieckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HX NPEBpaAlCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aALNH,
JNErHIpUPOBaHMs, LIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMepus. 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 M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY1 AalKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOWHOM CBA3M, MOJUMEpHU3alUd U okucieHus. IIpaBuno MapKOBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMSI 1 XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUuE MOJieKylbl OeH3ona. dusmyeckue CBOICTBA apEeHOB. XUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpE aJIKWJIBHBIX PpPAJUKaAIOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:
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MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX MPUMEHEHHE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJHBIE BOAHOTO W CIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHUsS BEIIECTB M HUX MPEBPAIICHUI:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJOPOAOB U raJIOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kinaccuukamus. Dusmdeckne CBOWCTBA  NPENETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOJa U METaHOJa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS], B3aUMOJIEUCTBHE C OPraHUYEeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX
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cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06bI osryueHust U npuMeHeHue gpenomna. GenondopmanpaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKHME CBOICTBa  aIbJETUIOB M  KETOHOB:  peakUuu
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepust u HOMeHKIatypa. Pusndeckue CBONCTBA
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. lloHATHE O TPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJIbMHUTHHOBAs, OJICMHOBAs, JUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCION U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mp11a KaK COMM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukainus yriaieBogaoB (MOHO-, Tu-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIUN C YYACTUEM CIIUPTOBBIX U AJIbJACTUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApOJIu3, KAYECTBEHHAs] PEaKIUsl C HOJO0M. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).
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OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTb PA3JIMUHBIX CIIMPTOB B BOJE, B3aUMOJEHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
muammuHcepeOpa(l) w  runpoxcmmom  Memu(ll)), peakmms rmmepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuipokcugom meau(ll), Bzaumoneincreue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. ClIOXKHBIE ADUPBD).

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Moiekyn, odmas (opmyna, U30MepHs, HOMEHKIaTypa U (U3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwiIMHa. B3anMHOe BiMsHUE TPYNI aTOMOB B MOJIeKyJsie aHuiauHa. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJIMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JIeHaTypaius OENKOB NMpU HArpeBaHUH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOJIMMETHIMETAKPHUIIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOro BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-
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, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHu3M, OJKocucTema, Owocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
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dorocuHTe3, IbIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: mNUIIEBBIE TMPOIYKTHI, OCHOBBI PAlMOHAIBHOTO 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, KBAaHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-smements). PacnpeseneHue 3JEKTPOHOB 1O  aTOMHBIMOPOMTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NEPUOIAYECKOrO 3aKOHA U [leproIUUecKOr CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KparHeie cBa3u. Bonopoanas cBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCcTaB KOMIUIEKCHOTO UOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsitue o nucnepcHbix cucteMax. MctuaHable pacTBopsl. [lpencrasinenue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
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MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsi KOHIIEHTpalusi. HacblllleHHbIe U
HEHACBILIEHHbIE PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. T pUBHUATLHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOW U OpraHUYeCcKOM
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHYECKUX peakmusiX. TermnoBbie 3h(PEeKTh XUMUUECKHX PEaKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (haKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumbie 1 HEOOpPATHUMBIC peaKIuu. XUMHU4YecKoe paBHoBecue. KoHncranTa
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHHUE XUMHYECKOTO
paBHOBECHA: TeMIepaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYACTBYIOIIHNX B
peakuuu. [Ipunun Jlelllarense.

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

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBHUTENb. [Ipolecchl OKHUCIEHHWST W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3lioKEHHWE MEPOKCHUIA BOJAOPOJAa B MPUCYTCTBUM KaTalnd3aTopa, MOJEIH
KPUCTAUTNYECKUX PEHIETOK, TPOBEJICHNUE PEAKIIU HOHHOTO 0OMEHa, OoTpe/eiieHre
Cpeabl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIIMSIHUS Pa3IUUYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSI.

Heoprannuyeckasi xummusi.

[Tonoxenne HemetaiuioB B llepuoguyueckod cucrteMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMeEpe KHUCIIOPOJa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, guznueckue M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3NYECKUE |
XAMHUYECKUE CBOMCTBA. | aloreHoBOAOpOIbl. BaxkHenmme KUCIOPOACOAEPIKALINE

14



COEUHEHHsI rayoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOTYYEHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @U3NUECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxaenume B TpHUPOAE, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOdy4YeHus, (undeckue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azota
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ochop. Haxoxnenue B mpupoje, crnocoObl MOTydeHUs, (PU3NYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. IIpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyeckre W XHUMHYECKHE CBOMCTBA TMPOCTBIX BEIHIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHre MPOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €T0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetaiuioB B Ileproandeckoi cucteMe XUMUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JI0YEeK aToMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHut  MetauioB.  OOmue  CcrnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHs, MAPOMETAIUTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX »dyieMeHTOB. Harpuii u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKUE CBOWCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COECUHEHHUI.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmonydeHue, ¢GU3UYECKHE U
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XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COCAUHEHUH.
JKécTKkoCcTh BOJBI M CIIOCOOBI €€ YyCTpaHEHUS.

ATIOMUHWI: TTOTydeHue, GU3NIeCKre U XUMUIECKHE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIllecTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBAa OKCHUAA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

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

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

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIUHECHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

Pu3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U €ro coequHeHuil. OKCupl,
rugpokcuanl u conu xenesa(ll) u xenesa(lll). [lonydyenue u npuMmeHeHue xene3a
U €ro CILIaBOB.

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

[Muuk: momydyeHue, (U3MUECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [[puMeneHune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KHUCJIOPOJE, M3Yy4YEHUE KOJUIEKIMU «MeTtaiibl W CIUIaBbD), B3aUMOJCHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTraHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aMMOJECHCTBUE THUIPOKCHUIOB AJIIOMUHHS W LHHKA C
pacTBOpaMM KHUCJIOT U IIEJOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorensy, «Cepa u e€ coenuHeHUs», «A30T U ochop U UX COCAUHEHUSD,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponp xumuu B o0ecrieyeHur yCTOMYMBOTO pa3BUTHA denoBedecTBa. [loHsTue
O Hay4YHBIX MeToJaxX TIO3HAHUS M METOJOJOTUH HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIui XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CIIOCOOBI MOMYYEHUSI BAKHEUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TOYYeHUSI METAJUIOB H
CIUIaBOB. XMMHUYECKOE 3arps3HEHHUE OKPYKAIOWIEH Cpelbl U €ro MOCIJE/ICTBUSI.
Ponp xumMuu B o0ecrieueHnu YHEPreTuIeckoil 6€30MacHOCTH.
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XuMusi H 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUN B pa3BUTUN MEIULIMHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIE J00aBKU. Pojib xumMuu B
oOecrieyeHuu MUIIEeBOM 0€3011aCHOCTH.

KocMmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

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

XuUMHS B CEIbCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaabHbIe YA00pEHHUS.

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

Pacuérnbie 3agaun.

Pacuérbl: Macchl BemiecTBa WM o0bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOIIMX B PEAKLIMU BEILECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MaccoBOM [JI0JIEW pPAaCTBOPEHHOTO BEUIECTBA, MAaCCOBOM [JOJM W MOJSPHOU
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEed
HEOpraHW4ecKol XUMHuM B 11 Kiacce ocylIecTBISIETCS YEpE3 MCIIOIb30BaHHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACIIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeopHusl, 3aKOH, aHAIN3, CUHTE3, KJIacCU(PUKalUs, MePUOAUIHOCTh, HAOIIOJCHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MAaKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUUYECKUI YPOBEHD,
BELIECTBO, TEJO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, WICAlIbHBIN ras,
duznyecKkre BeIMYUHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTh, SHEPTHS, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBOAbI, HYKIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MMOTOK 3HEPIHUHU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabI, TOPHBIC MTOPOIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,

PECYPCHI.
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TexHonorus: XMMHUUYECKas INPOMBIIIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuUaJibl, CEJIbCKOXO3SMCTBEHHOE MMpOU3BOACTBO, NMHUIICBASA IMTPOMBIIIJICHHOCTD,
(bapMaHeBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOACTBO KOCMCTHYCCKUX
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 IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; 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; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
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, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAOJNIOACHUN, 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-HPABCTBEHHOI0 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 TpaBwil 0e30MacHOTO OOpallleHus C BELIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

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

OCO3HAHUSI TOCJIEICTBUN W HENPHUSITUS BPEIHBIX NPUBBIUEK (YMOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YyacTHE B PEIICHUM MPAKTUUYECKUX 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 peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rH4eCKOro 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 WCIIONH30BAHUSA JOCTIKEHUNW XUMHH JIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAILATh HUX;

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

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, 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
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TIJIOOATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHATN3a U OOBSICHEHUS SBJICHHUIN OKPYKAIOIIEro 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 CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

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

WHTEpeca K 0OCOOCHHOCTAM TpyAa B pasnudHbIX chepax mpodeccrnoHambHOM
JEATEIIbHOCTH.
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METAINIPEIJMETHBIE PE3YJIBTATBI

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

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydaIOIUXCS
MEKIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
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 00y4aronnxcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JJOrHYecKHe JTeCTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHUM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS JUISI OOBSICHCHHS OTICIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;
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IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNUS — XUMUYECKUI
3HaK (CHMMBOJI) DJJIEMEHTAa, XUMHUYecKas (opMmylsia, ypaBHEHHE XHWMHYECKOU
peakuuu — MpU pelIeHUHd Y4YeOHBIX IO3HABATENbHBIX M IPAKTHUUECKUX 3anad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eICTBHS:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (POPMHUPOBAHUSI THUIIOTE3BI IO MPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/J€Th HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U TPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pPe3ysbTar, (OopMyIHpOBATH
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIIEeNOBAaTENbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEelIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METOJIOB [TO3HAHMSI.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCS B PA3IMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHanuM3upoBaTh MH(POPMALMIO PA3IUYHBIX BHIOB U (QOpM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS y4eOHBIX 3ajad
OIPEIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HMCHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3BIK B KayecTBe CpeAcTBa Mmpu paboTe ¢
XUMHUYECKOM MH(popManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, aO0peBUATYPHI, HOMEHKIIATYPY;
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HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁHLIe I[eﬁCTBHﬂ:

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 pe3ylbTaTOB IMO3HABATEIBHON NIEATEIHHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBHIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PaOOTHI MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaanu3alun yueOHOTro NpoeKTa, U GopMyIUpOBATH BHIBOJIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MyTEM COIJIACOBAHUS MO3ULIUNA 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 YY€OHBIX UM HCCIIEJOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubosee
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 BKIIIOYAIOT ClELM(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 3HAHUN B PaA3IUYHBIX Y4EOHBIX
CUTyalUsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX, CBI3aHHBIX C XUMHUEH. B
pOTpaMME II0 XUMHUHM TPEAMETHBIE PE3YJIbTAThl MPEICTABICHBI MO TOJAaM
W3YUYCHHUS.

10 KITIACC

24



[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(OpMUPOBAHHOCTh TPEACTABICHUNA: O MECTE€ W 3HAUECHUU OPraHMYeCKOn
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, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHUYECKas CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKall, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), W30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHCIIOPOJ- M a30TCOJAEpKAIlME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOECHHUS OpPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
U TpEeBpaLEHUs] HHEPrul NpH XUMHUYECKHX pEeaklUsAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAaHUsI MPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHHI; MpPeICTaBICHUS
O MEXaHU3Max XWMHUYECKHMX pEeaKlui, TEPMOJWHAMHYECKHMX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIeKyJlaX (MHIYKTUBHBIA U Me30MepHbId 3dekTsl, opueHtantoll u |l pona);
(aKTOJOrMYEeCKUe CBEJCHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0OE€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPAKTUYECKON
NESTENIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIrO
POM3BOICTBA (HA MpUMEpEe MPOU3BOJICTBA METaHOJIa, epepadoTKu HehTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATbUX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS MpPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:
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WCITOJIP30BAaTh XUMUYECKYI0 CUMBOJIMKY JIJISI COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEIETHBIX) (DOPMYIT OPraHUIECKUX
BCIIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEaKIUA U PaCKpbIBaTh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUHd  TMOCPEJACTBOM  COCTABJICHHUS
ANIEKTPOHHOIO OallaHca 3TUX peaklHil, peakuuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

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

c(hOpMHPOBAHHOCTh YMEHUMN: YCTaHABIMBATH MPUHAJJICKHOCTh M3yUYEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIAcCy/Tpynne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOMN
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIbHBIE Ha3BaHUS I OTIEIbHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUll, aleTalbACTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsI KHCIIOTa, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KHUCIIOTHI,
TVIMIWAH, aJJlaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBHHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yYMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHMYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- U T-CBSA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa U CTPOCHUS;

cOPMHPOBAHHOCT,  YMCHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMHUYECKHE CBOWCTBA TUIMYHBIX TMPEICTABHTENCH pPa3TMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, AJIKAJUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, H- W TOJHCAXapHJIoB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXKIYy HUMH  ypaBHEHUSMHU
COOTBETCTBYIOIIUX XMMHUYECKHMX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHPOBAHHOCTh YMCHHS IOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHMA OT
KPaTHOCTH ¥ THUITa KOBAJCHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;
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c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Ceipbsi (He(dTh, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboTKH;

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

c(hOpPMHUPOBAHHOCTh YMEHHUS MTPUMEHSATHOCHOBHBIC OTICPAIIMHA MBICIIUTEIHLHOM
NEeSATEIbHOCTH — aHAIM3 U CHHTE3, CpaBHEHHE, 000OIlEeHHEe, CHUCTEeMAaTHU3aluIo,
BBISIBJICHUE TIPUYMHHO-CJIE/ICTBEHHBIX CBSI3€W — JJI1 U3YYEHUS! CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIIi;

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

cOPMHPOBAHHOCT, YMEHHUM: TPOBOJUTH PACUETHI 10 XUMHUYECKUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUH C MCIOJIb30BaHUEM (DH3UICCKUX
BENMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMUYECKON
(GbOopMyJIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX 3JIEMEHTOB,
MPOYKTaM CTOpaHUs, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHIEACTBHUS  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATENILHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTKon
BEIIECTB, MUCITOJIH30BATHITONYYCHHBIC 3HAHUS IS IPUHATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUCH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA DKCIEPUMEHT (TIOIydeHHEe W M3yYEHHUE CBOMCTB OPraHUYECKHX
BCII[ECTB, KAYECTBEHHBIC pEaKIWH YTJIEBOJOPOJOB pPAa3IUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAIMUX OPTraHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATBHBIX
3alad 10 PACIIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM IPABHII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATh B paslIuyHON Gdopme
pe3yibTaThl SKCTICPUMEHTA, aHAJTU3UPOBATH U OIEHUBATh MX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€J1eCO00pPa3HOTO TMOBEACHHS B OBITY U
TPYJOBOM NIEATEIHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS, OKPYXKAIOIIEH
IIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;
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OCO3HABATh OIACHOCTh TOKCUYECKOTO JACHUCTBUSA HA KUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, HOHUMAs cMbICI nokaszarens [11K;

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(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAs
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(MOpMaIuio, rnepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ U 3HAYECHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B pEHICHUU MPOoOJIeM SKOJOTHMUYECKON, PHEPreTUYECKON M MHUILECBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JAaHUU HOBBIX MaTEPHATIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATalOIINe TOHATHS — XUMHUYCCKHM OBJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, DJICKTPOHHAS 000JI0UKa aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBAJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUTMYECKasl pEIIETKA, XUMHUYECKasl peakuus, pacTBOP, BJIEKTPOIUTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUHY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON peaKIMK, CKOPOCTh XMMUYECKON peaklni, XHMHUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHs SJEKTPOIUTHUECKON AMCCOLMALMM, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHNs] SHEPTUU TIPU XUMHUYECKUX PEaKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIeKAallM€ B OCHOBE ITOHUMAaHUSA
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMECHHBIC
IPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJISIDHOM  YpOBHSAX; MPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
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peakuuii, TEPMOAMHAMUYECKUX W  KHUHETHYECKMX 3aKOHOMEPHOCTSIX  HX
IIPOTEKAHMS, O XMMHUYECKOM PaBHOBECUM, PACTBOPAX M IUCIIEPCHBIX CHUCTEMAX;
(dakToNOTUYECKUE CBEACHHS O CBOICTBaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
UCIIOJIb30BaHUU BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U IPAKTHUYECKON
NESATEIbBHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIECTB U UX NPEBPAILCHUN;

C()OPMUPOBAHHOCTh YMEHMsSI HCIIOJIb30BATh XMMHMUYECKYK) CHMBOJIUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKOW CBSI3U (KOBAJICHTHAs,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW PpEETKU
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M U THUMNA KPUCTAIIMYECKOM pEHETKH, OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyroliMx BEIIEeCTB, TEIUIOBOMY 3(PQEKTy peakluuu, U3MEHEHUIO
CTETIEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTaiu3aropa M
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUHM I Kilaccupukauuu
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpPMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI NMEPUOIUUYECKOTO 3aKoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX DJJIIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOIOB
Ilepuomnueckoin  cucremsl  JI.M.  MeHnneneeBa,  uCHoOJIb3ys  TMOHSTHSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOJYyPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKHUE COCTOSHHUSA aToMay;
OOBACHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHUYECKUX AJIIEMEHTOB U HX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH 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 XUMHYECKUX PEAKIIMIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMHA TIOCPEICTBOM COCTABJICHUS DJIEKTPOHHOTO OajilaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIlEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKUHUN
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

cOPMHUPOBAHHOCTh YMEHHUSL OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaKIMu B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIHUX Bo3zeicTBuil (mpuniun Jlelllarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JIeKAIUE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlllMe HayyHble MPUHLIMUIBI XUMHUYECKUX MPOU3BOJICTB; 11€7€CO000pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKHU
3pE€HUsL COOTHOLLIEHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU SKCIIEPUMEHTAIBHOM HCCIIEI0BAaHUU BEUIECTB
U s OOBSICHEHWS XUMHYECKUX SIBIICHUN, HMMEIOIUX MECTO B MPHUPOJIE,
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALUs;
MaccChl BEIIECTBA WM 00BEMA raza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
uin 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro »¢dexra
pEaKUHM; 3HAYEHUs BOJOPOIHOIO IOKA3aTessl PACTBOPOB KHUCIOT W IIEIOYEUN C
W3BECTHOM CTEIMEHbI0 JUCCOIMAIlU;, Macchl (00bEéMa, KOJMYECTBA BEIIECTBA)
MPOAYKTA PEAKIMHU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeeIéHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA MUIM JAHO B M30BITKE
(uMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa pEaKInH,; OOBEMHBIX OTHOIICHHUM
rasos;
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c(OPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IJIAHUPOBAaTh U TPOBOJIUTH
XUMHYECKUH  JKCIEepUMEHT  (MpOBEACHHE  peakuuid  HMOHHOTO  OOMeHa,
NOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IIOMOIIBIO WHAMKATOPOB, W3YyYECHHE BIIHSHMUSI
pa3IMYHbIX  (PAKTOPOB HA CKOPOCTb XUMHUYECKOW  peakUuu, PpELICHHUE
DKCIIEPUMEHTAJIbHBIX 33dad no Temam «Metaimey u  «Hemerambsy) ¢
cOOJII0IeHNEM TpaBUJl 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
o0opynoBaHueM, (QOpMYyIUpOBaTh LE€Nb HCCIEAOBAaHUS, INPEIACTaBIATh B
pas3nuM4HOil (opMe pe3yibTaThl HKCIEPUMEHTA, aHAIU3UPOBATh U OLIEHUBATHUX
JIOCTOBEPHOCT;

c(hOpPMHPOBAHHOCTh YMEHUI: COOJIOIaTh MTPaBUIa TIOJIb30BaHUS XUMHUYECKOM
mocyJIol M 1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HMHCTPYKLMSMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XMUMHYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCO00pa3HOro TMOBEACHUS B OBITY U TPYHOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbs, OKPYXKAIOIIEH TPUPOIHOU
Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HABAThb OMNACHOCTH
TOKCUYECKOTO JEHCTBUSA HA KUBbIE OPTaHU3MbI ONPEACIIEHHBIX HEOPraHMYECKUX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LIE€JEHANPABICHHBIA IOUCK
XUMHUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaAJIM3UPOBATHXMMUYECKYI0 MH(OpMaIHIO, NepepadaThiBaTbeé U HMCIOIb30BAThB
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
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' LUKJIOAJTKAHbBI https://m.edso00.ru/00ad9ch?2
HenpenenbHble yriieBOAOPOIbI: aTKEHBI, bubnmnoreka [JOK
2.2 19 1
aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/00ad9cb?2
2.3 Apomarndeckue yriieBo10po/ibl (apeHbl) 13
24 [IpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB U MX 9 bu6mmoreka [JOK
' nepepadoTKa https://m.eds00.ru/00ad9ch?
Hroro no paszneny 47

Paszgen 3.Kucnopoacoaep:kaunue oprannieckue coeJuHeHust

3.1

Cnuprel. ®enon

16

3.2

KapOonunbpHbIe cCOeAMHEHUS: aTbICTH/IBI 1

33

32
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keToHbl. KapOoHoBBIe KUCTOTHL. CIIOKHBIC
a¢upsl. XKupbl

33 YraeRoz 0 ngﬁrf:;;gggwdgcbz
Hroro no pazgeny 95
Pa3znen 4.A30Tcoaepskaniue oprannyeckue coeJuHeHust

4.1 AMuHBI. AMUHOKHUCTIOTHI. benkn 15 E:ff:;;f;igﬁg 0adoch?
Hroro no pazgeny 15
Pa3zaea S.BbicokoMoJieKy/JIIpHbIE COeIUHEHUSA

5.1 BBICOKOMOJIEKYIIAPHBIE COCIMHEHUS )
Htoro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136

33
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBIE
HaumenoBanmue pa3jaejioB U TeM nudposBbie
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznean 1.TeopeTnueckue 0CHOBBI XUMHUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKUX 19 buGnuorexa [IOK
' P https://m.edsoo.ru/00ad9ch2
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOroo0Opasue 20 1
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 36 1 3
Hroro no pazgeny 75
Pa3nen 2.Heopranu4yeckasi Xumust
bubmmoreka IIOK
2.1 Hewmerarner 47 1 3 https://m.edsoo.ru/00ad9ch?2
bubmmoteka IIOK
2.2 M 37 1 2
CTaiLIbt https://m.edsoo.ru/00ad9ch2
Hroro no paszneny 84
Pasznea 3. Xumus u :Ku3HbL
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 11 but6mmorexa [IOK
' KU3Hb https://m.edsoo.ru/00ad9ch?2
Uroro no pazgeny 11

34
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

35




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Koutpoapnbie  TIpakruyeckue fl[Sy‘IEHI/Iﬂ :)lﬁl()l;l;OBaTeanue
padoThbI padoThbI pecypenr
[IpenMer 1 3HaUEHHE OPTAHUYECKOI
1 XUMUH, IIPEICTABICHUE O 1 bubnuoreka [IOK
MHOT000Pa3uu OPTaHUICCKUX https://m.edsoo.ru/00ad9ch?
COEAMHEHHI
DIEeKTPOHHOE CTPOCHUE aTOMa
) yriaeponaa (OCHOBHOE U BO30YKIAEHHOE )
coctosinus). BanientHoie
BO3MO>XHOCTH aToMa yriiepoja
XuMudeckas CBSI3b B OpraHMYeCKHUX
3 coeMHEHUSX. MexaHU3MBbl 5 bubnuoreka [{OK
0o0pa3oBaHMs KOBAJIEHTHOM CBSI3H, https://m.edsoo.ru/00ad9ch2
CIIO0COOBI pa3phiBa CBsI3el
4 Teopus cTpoeHUs] OpraHUUYECKUX 5
coequHenuit A. M. bByrneposa
Buapl uzomepun: cTpykTypHas,
5 MIPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 5 bu6muoreka [JOK
3¢ (HeKThl B MOJIEKYJIaX OPraHUIECKIX https://m.edsoo.ru/00ad9ch2
COEAMHEHUI
6 [IpencraBnenne o kmaccuukanuu u 2

36
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CUCTeMaTHYeCcKasi HOMEHKIIATypa
(IJUPAC) oprannyeckux BEILECTB

Knaccudukanus peakuuii B
OPraHN4eCKOM XUMHH

CucreMmaruzanys 1 00001enme
3HAHUH 110 TEME

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

AJIKaHbI: TOMOJIOTUUECKUH PsiJI,
obmas popmysia, HOMEHKIIATypa U
M30MEpHsl, IIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

11

12

13

HaxoxneHue ankaHOB B IPUPOJIE.
CriocoObl 1osTy4yeHus: ¥ IPUMEHEHUE
aJIKaHOB

[uknoankansl: obmas Gpopmyia,
HOMEHKJIaTypa 1 U30Mepus,
0COOEHHOCTH CTPOCHMS U XUMHUECKUX
CBOMCTB, CIOCOOBI IOJTyYEHUS U
pUMEHEHHE

Pemenne pacuéTHpIX 3a7a4 Ha
oTpeeNieHue MOJIEKYIIpHOU
(hOpMyIIbI OPraHUYEeCKOTO BEIECTBA
110 MacCCOBBIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJIAIIMX B €r0 COCTAB.
Cucrematusanusa 1 0000IIeHne
3HAHWH I10 TeEME

bu6nmorexa LIOK
https://m.edsoo.ru/00ad9ch2

bubnunorexa LIOK
https://m.edsoo.ru/00ad9cb2

14

AJKEHEI: TOMOJIOTHYECKHM pAA,

37
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obmrast popmysa, HOMEHKIATYPA,
JIIEKTPOHHOE M MPOCTPAHCTBEHHOE
crpoerue MoJiekys1. CTpyKTypHas 1
U C-TPAHC-U30MEPHS AJTKCHOB

15

dusnueckue U XUMUISCKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

17

CriocoOsl MoTydeHus: U IpUMEHEHUE
QJIKEHOB

[IpakTuueckas padbora Ne 1 mo Teme
"[lonyueHue 3TuIEHA U U3yUYEHUE €T0
cBOMCTB"

18

Pemenne pacu€THbIX 3a1a4 Ha
OIIpEEIICHUE MOJIEKYIIIPHOU
(opMyIIbl OPraHMYECKOro BEIIecTBa

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

19

AnKaIueHbl: CONPSKEHHBIE,
M30JIMPOBAaHHBIE, KyMYJTHPOBAaHHBIE.
Oco0eHHOCTH AJIEKTPOHHOTO
CTPOEHUs

20

21

XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX
JEHOB

CriocoObl osTyyeHHs 1 IpUMEHEHNE
aJIKaJUeHOB

22

AJIKUHBI: TOMOJIOTUYECKHUH P,
obmrast popmysa, HOMEHKIATYpA,
3JIEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYJ, (pu3udeckue
CBOMCTBA

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

23

XHUMHUYECKHUE CBOMCTBA AJIKKNHOB

38



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

24

KauecTBeHHBIE peakiiy Ha TPOMHYIO
CBS3b

25

26

CriocoObl osTy4eHHs 1 IPUMEHEHNE
AJIKUHOB

Pemenue 3anay: pacy€rsl no
YpaBHEHHUIO XUMUYECKOH peaKkIuu

27

Cucremaruzanusa 1 0000IIeHnE
3HAaHUHU 110 TEME

bubnunorexa LIOK
https://m.edsoo.ru/00ad9ch2

28

ApeHbl: TOMOJIOTHYECKUH i, 00111as

dbopMyIia, HOMEHKIIATypa.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJICKYJ OeH307a 1
TOJIyoJIa, UX (PU3UYECKUE CBOICTBA

bubmuoreka [{OK
https://m.edsoo.ru/00ad9ch2

29

30

31

XHUMHUYECKUE CBOKWCTBA APEHOB:
peaKury 3aMEeILICHUS

XHUMUYECKUE CBOKWCTBA APEHOB:
peaKIu NPUCOETUHEHNUS, OKUCIIEHUE
TOMOJIOTOB OeH30I1a

Oc00EHHOCTH XUMUYECKUX CBOUCTB
CTHpOJIa

32

Pemenne pacu€THbIX 3a1a4 Ha
ONPEIEIICHUE MOJIEKYIIIPHOU
(hopMyITBI OPraHMYECKOTO BEIIECTBA

bu6nunorexa LIOK
https://m.edsoo.ru/00ad9ch2

33

34

CrniocoObl mosTyyeHHs 1 IPUMEHEHUE
apeHoB

I'eneTnueckas cBsI3b MEXKIY
Pa3IUYHBIMH KJIACCAMU
YTJIEBOI0OPOIOB

39
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35

Pacuérel 10 ypaBHEHUSAM XUMUYECKUX
peakuuii. CucremaTusanus u
000011IeHNE 3HAHUH 110 TEME

36

37

38

IIpuponnsii ras. [lomytHeie
He(TSAHBIC Ta3bl

KaMeHHbIi1 yrosib 1 IpoayKThl €10
nepepadoTKu

Hedtp 1 ciocoOsI €€ nepepaboTKy.

[TpuMeHeHHe IPOIYKTOB TIepepadOTKU
HetH

39

['eneTnyeckas CBSI3b MEKIY
Pa3IMYHBIMU KJIacCaMu
yTIEBOIOPOIOB

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

40

l"aslorenonpoun3BoHbIE
YIJI€BOJOPOIOB: IEKTPOHHOE
CTPOEHUE; PEaKIH 3aMEIIECHUS
rajoreHa

41

42

43

JleicTBHE 1Ien04Yer Ha
rajoreHnpoOU3BO/IHbIE.
BzanmopeiicTBre quTajJoreHaaIKaHoB C
MarHueM U [UHKOM

Cucremarusanusa 1 0000IIeHNIE
3HaHU# No pazneny "Yriaesogopoas”

KonrtponsHas pabora no teme
"Yrnesonopoast"

bu6nunorexa LIOK
https://m.edsoo.ru/00ad9ch2

44

[IpenenpHBIC OJTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psiJi, oO1as
dhopmyna, CTpoeHHE MOJICKYII,

40

bu6nunorexa LIOK
https://m.edsoo.ru/00ad9ch2
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MU30MepHsi, HOMCHKIIATYpa,
kiaccudukanys, puznyeckue
CBOMCTBa

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

4 OJTHOATOMHBIX CITUPTOB
46 CriocoObl 1osTy4eHHsl U IPUMEHEHUE
OJTHOATOMHBIX CITUPTOB
IIpoctbie 3¢upbl: HOMEHKIIATYpa U
47 n30Mepusi, 0COOCHHOCTH (PU3UIECKUX bubmmorexa [IOK
. https://m.edso0.ru/00ad9ch2
U XUMHUYECKUX CBOMCTB
MHOroaroMHsbl€ CIIMPTHI:
48 STHJICHIJIUKOJb U TIULEPUH, UX
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA
49 CriocoObl 1osTy4yeHus: ¥ IPUMEHEHUE
MHOTOAaTOMHBIX CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYJIBI,
50 ¢uznyeckue cBorcTBa. TOKCUUYHOCTH
¢benona
51 Xumu4deckue cBoicTBa (heHoma
CriocoObl MosTyueHus: ¥ IpUMEHEHUe bubmuoreka [IOK
52
¢beHona https://m.edso0.ru/00ad9ch2
ITpakTruyeckas pabora Ne 2. Pemenue
53 HKCHEPUMEHTAIbHBIX 33/a4 110 TeEMe
"Crupthl 1 peHombr"
54 Cucrematusanusa 1 0000IIeHne
3HaHUH 110 TeMe
55 AJBIIETHIBI 1 KETOHBI: 3JICKTPOHHOE

CTpOeHHE KapOOHUIILHON TPYTIIbI;

41



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

TOMOJIOTHUYECKHUE PSJIbI, 001Ias
¢dbopMyIa, H30Mepus 1 HOMEHKIIaTypa

56

57

AJbIeru/Ipl ¥ KETOHBI: (PU3NYECKHE
CBOMCTBA; peaklMK IPUCOCIUHEHUS

PeaKHI/II/I OKHCJICHHUS U KAQYECCTBCHHBIC
pC€aKkuu aJIbACTUa0B U KETOHOB

58

CriocoObI MOJTy4eHUs AJIbJICTHIOB U
KETOHOB

59

60

61

OIHOOCHOBHBIE TIPEIETbHBIE
KapOOHOBBIE KMCJIOThI, 0COOCHHOCTH
CTPOCHHMS KX MOJICKYJT

W3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KUCIOT, UX (U3NYECKUE
CBOICTBA

XUMUYECKHE CBOMCTBA MPEICIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

bubmuoreka [{OK
https://m.edsoo.ru/00ad9ch2

62

Oco0eHHOCTH CBOMCTB MypaBbHUHOMN
KHCI0Thl. MHOTOOOpa3ue kapOOHOBBIX
KHCJIOT

63

Oco0EeHHOCTH CBOWCTB:
HETIPEeCIbHBIX U apOMaTUYECKUX
KapOOHOBBIX, JUKAPOOHOBHIX,
TUIPOKCUKApOOHOBBIX KHCIIOT.
[IpencraBuTenu BHICIINX KaPOOHOBBIX
KHCIIOT

64

65

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

CriocoOblI osTyyeHHs 1 IpUMEHEHUE

42

bubnunorexa LIOK
https://m.edsoo.ru/00ad9ch2
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KapOOHOBBIX KHUCJIOT

66

67

CnoxxHbIe 3(DUPBI: TOMOJIOTHYECKUT
psia, obmiast hopMyia, H30OMepHUs U
HOMEHKJIaTypa

dusndyeckre ¥ XMMHUUECKHE CBOMCTBA
a¢upoB

68

Pemenne pacu€THbIX 3a1a4: 110
YPaBHEHHIO XUMUYECKOW PEAKLUH, HA
OIIpEEICHUE MOJIEKYJIIPHOU
(opMyIIbl OPraHMYECKOro BEIIecTBa

69

[IpaxTuueckas padora Ne 3. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeEMe
"Kap6oHoBbie kucnoThl. Cl0XKHBIE

a¢upsr"

70

71

72

73

XKupsr: crpoenne, pundecKue u
XUMHUYECKHUE CBOMCTBA (THAPOITH3)

Oco6eHHOCTH CBOMCTB KUPOB,
COZIepIKaIX OCTATKU HENpPeAeIbHBIX
KUPHBIX KUCIIOT. JKUpBI B IpUpoe

Mpi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBUE.
[ToHsiTHE O CHHTETUYECKHUX MOIOIINX
cpenctBax (CMC)

['eneTnueckas cBsI3b yIriae€BOJOPOIOB U
KHUCJIOPOJICOACPKAIIUX OPTraHUYECKUX
BEIIIECTB

bubnuoreka [{OK
https://m.edsoo.ru/00ad9ch2

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

74

Pacuérel no ypaBHEHUSAM XUMHUYECKHAX
peakuuii

43



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

75

Cucremaruzanusa 1 00001IeHnE
3HAaHUHU 110 TEME

76

77

78

OO01mas xapakTeprcTUKa YTIEBOIOB U
Kiaccu(uKkanus yrieBo 0B (MOHO-,
JU- 1 TIOJIMCaXapH/ibl)

Mounocaxapubl: pu3nueckue
CBOMCTBA U HAXOXKJIEHUE B IPUPOJIE
[IpumeHeHue rioKo3bl, €€ 3HaUeHUE B
KHU3HEICATeIbHOCTH OpraHu3Ma

79

Jucaxapubl: caxapo3a, MajlbT03a U
nakro3a. HaxoxneHnue B npupone u
MIPUMEHEHHE JUCaXapUI0B

bubmuoreka [{OK
https://m.edsoo.ru/00ad9ch2

80

81

[Monucaxapuapl: cTpoeHue
MaKpOMOJIEKYJI, (PU3HYecKue u
XUMHNYCCKHUEC CBOﬁCTBa, IIPUMCHCHUC

[TousTue 06 HCKYCCTBCHHBIX
BOJIOKHax

82

Pemenne pacueTHsIX 3aa4 Ha
OIIpEEIICHUE JI0JIA BBIXOAA MIPOLYKTA
peakuu OT TEOPETUYECKH
BO3MOKHOI'O

bu6mmoteka IIOK
https://m.edsoo.ru/00ad9ch2

83

Cucrematusanusa 1 0000IIeHE
3HaHUH 10 pa3zeny

84

85

KonrponsHas pabora no teme
"Kucnopoacoaepxaniue
OpraHNYeCKHUE COCTUHEHUA"

AMUHBIL: KJIaccu(pUKaIys, CTpOCHNE
MoJIeKyJ1, o0m1ast hopMyia, usomepus,

44

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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HOMEHKJIaTypa 1 (pusnueckue
CBOMCTBA

86

87

88

XUMHUYECKUE CBOMCTBA
anmn(aTuyecKux aMHHOB

AnnnuH: CTPOCHUE aHUJIMHA,
0COOECHHOCTH XUMHUYECKHX CBOWCTB
adHWJINHa

CriocoOsl MoTydeHus: U IpUMEHEHUE
anudaTuyecKux aMHMHOB

bub6numoreka [IOK
https://m.edsoo.ru/00ad9ch2

bu6nuoreka [IOK
https://m.edsoo.ru/00ad9ch2

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

89

AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
nu3zomepusi, pusnyecKre CBOMCTRA.
OTtnenpHbIE IPEICTABUTENN O-
AMUHOKHCIIOT

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

90

XUMHYeCcKre CBOMCTBA aMUHOKHCIIOT,
nX OMOJIOTMYECKOEC 3HAUCHUE
aMUHOKUCIIOT. CHHTE3 U THAPOITH3
MENTUI0B

91

92

benku kak npupogHbIE OIUMEDHI;
CTPYKTYpHBI OEJIKOB

XHUMHYECKHE CBOUCTBA OEIIKOB

93

A3zoTcoaepkaime
reTCPOUUKINYICCKHUE COCAUHCHUS.
HyxnenHoBbIE KUCTIOTHI: COCTaB,
CTpOeHHUE U OHOIornYecKas pob

bu6mmoteka IIOK
https://m.edsoo.ru/00ad9ch2

94

[IpakTuueckas padora Ne 4. Pemenue
AKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A30TCcoiepKallie OpraHn4eckue
coenuuenus"

45
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95

[Tpaktuyeckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Pacnio3zHaBaHre OpraHUYeCKUX
coenuHeHun"

96

KonrponsHas pabora o reme
"A30TCcoIeprKallie OpraHn4ecKue
coenuHeHus"

97

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U
METOJBI UX CUHTE3a —
MOJIMMEPU3ALUS U ITOJIMKOHICHCALIHS

98

99

IInacTtmaccel. YTunusanusa u
nepepaboTKa IIacTuKa

DnacToMepbl: HaTypaJlbHbBIN
CUHTETHYECKHE KayuyKu. Pe3nna

100

BonoxHa: HaTtypanbHEIE,
HNCKYCCTBCHHBIC, CUHTCTHUYCCKUC.
[TonmMeps! cienUaNIbHOTO Ha3HAYEHUS

bu6mmoteka IIOK
https://m.edsoo.ru/00ad9ch2

101

[IpakTuueckas padora Ne 6. Pemenue
3KCHCpI/IM€HTaJ'II>HI>IX 3a1ay4 110 TeME
"Pacno3HaBaHue miacTMacc u
BOJIOKOH"

102

O06o011eHne U cucTeMaTu3aIus
M3Y4EeHHOT'O MaTepuaia 1o TemMe
"BpICOKOMONEKYISIPHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

46

bubnunorexa LIOK
https://m.edsoo.ru/00ad9cb2
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHBbIE
Ne ara u@poBbIe
w/n Tema ypoka Beero Kontpoasnbie IIpakTuyeckue iyqenna :)Iﬁ[()l:lI;OBaTe.]ILHLIe
padoThI padoThI pecypenI
AtoMm. CocTaB aTOMHBIX sJIEP. 1
Xumunueckuit snement. M3otomnbl
CtpoeHue IEKTPOHHBIX 000I04EK 4 Bbu6mmotreka [JOK
aTOMOB, KBaHTOBEIC UMCJIIa https://m.edsoo.ru/00ad9ch2
Kiaccupukanus XuMIHIecKux 5 bubnnorexa [JOK
3JIEMEHTOB (S-, -, d-, f-a;1eMeHThI) https://m.edsoo.ru/00ad9ch2
Pacnipenenenue 31€KTPOHOB 1O 2 bubnnorexa [JOK
ATOMHBIMOPOHUTAIISIM https://m.edsoo.ru/00ad9ch2
ONeKTPOHHBIE KOH(UTYpAIIK aTOMOB
3JIEMEHTOB B OCHOBHOM U 4
BO30YKIAEHHOM COCTOSIHHH
ONeKTPOHHbIE KOH(UTYpaAIITN HOHOB. 3
DIIEeKTPOOTPULIATETLHOCTh
Ileproanueckuii 3aK0H U
[lepnonnueckas cucreMa XMMHUYECKUX
anemeHToB 1. Y. Meneneena, CBA3b C 1
COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB 1

XUMHUYCCKUX 3JICMCHTOB 1 O6p8.3yeMBIX

47
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MMHU MIPOCTBIX U CJIOKHBIX BEUIECTB IO
rpynmnam u nepuojam

10

11

12

CucreMmarusanus U 0000IIEHUE 3HAHUN
10 TEME

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b.
MeKxMOeKyIIIpHbIE B3aUMOICUCTBUS

BaneHTHOCTE U BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBS3b
BHGKTpOHHOﬁ CTPYKTYPBI MOJICKYII C UX
TCOMCTPUUICCKUM CTPOCHUCM

Hpe,I[CTaBJ'IeHI/Iﬂ O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATypa

bub6numoreka [IOK
https://m.edsoo.ru/00ad9ch2

bub6numoreka [IOK
https://m.edsoo.ru/00ad9ch2

13

BemecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. THmbl
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

bubmmoteka IIOK
https://m.edsoo.ru/00ad9ch2

14

15

16

[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.
IIpencraBnenue 0 KOJIOUIHBIX
pacTtBopax

HcTrHHBIE paCTBOPHI: HACBILIEHHBIE U
HEHACBIIIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparsl

Crioco0b! BbIpaXKEeHUsI KOHIIEHTPALUT
pacTBOpOB

but6mmorekxa [IOK
https://m.edsoo.ru/00ad9ch2

17

Pemenne 3amay ¢ MCIIOJIL30BaHUEM
MHOHATHH "MaccoBas JOJIA
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nn

pacTBOpEHHOTO BeliecTBa', "MoJIsipHas
KOHIIEHTpanus"

18

19

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

Cucremarusanys U 0000IeHNE 3HAHUN
10 TEME

20

21

22

23

KonTtponpsHas pabora o Temam
"Ctpoenue aroma. [lepuonuueckuii
3akoH U [lepuoanyeckas cucrema
XUMHYECKHX 31eMeHTOoB /JI. H.
Mengeneena", "CTtpoeHue BeliecTBa.
MHoroo6pa3ue BemiecTs"

Knaccudukanuss XaMUYECKHX peaKIini
B HEOPTraHUYECKOW U OpraHUYECKOM
XUMHUHU. 3aKOH COXPaHEHUS MaCChl
BEILIECTB; 3aKOH COXPAHEHUS U
MIpEBPAILCHHS SHEPTUU TIPU
XUMUYECKUX PEaKIUIX

TennoBble 3¢ (HeKThl XUMUYECKHX
peakuuii. TepmoxumMudeckue
ypaBHEHUS

Brruucnenus no ypaBHEHUSAM

XUMHUYCCKHUX peaKI_II/II\/'I n
TCPMOXUMHUYCCKUM YPaBHCHUAM

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

bubmmoreka IIOK
https://m.edsoo.ru/00ad9ch2

24

CKOpOCTh XUMHUYECKOHN peakinu, e
3aBUCUMOCTH OT Pa3JIMYHBIX (DaKTOPOB.
Kartanu3 u karanuzaTopsl

25

T'omorennsie u FETCPOrcHHLIC pCAKIINN

49
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26

[IpakTuueckas padora Ne 1 o treme
"BisiHue pa3nudHbIX GakToOpoB HA
CKOpPOCTbh XUMHYECKOU peakiuu"

27

28

29

OO6patumMble U HEOOpATUMBIE PEAKIINU.
XUMHUYECKOE PABHOBECHUE

[TpakTrueckas padora Ne 2 o Teme
"BiustHue pa3nudHbIX GaKTopoB HA
M10JIO’KEHNE XUMHUYECKOT0 paBHOBECHS"
DIIEKTPONUTHYECKAST JUCCOLIHALIMS.
CunpHbI€ U ClIa0ble IIEKTPOIIUTHI.
Crenens AuccoOUUALNN

bub6nmoreka [IOK
https://m.edsoo.ru/00ad9ch2

30

Nonnoe nmpounssenenue Boasl. Cpena
BOJIHBIX PAacTBOPOB. BomopoaHbIit
nokasatenb (pH) pactBopa

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

31

I'maposns coneit. Peakuuu,
MPOTEKAIOIIME B PaCTBOPAX
AIIEKTPOJIUTOB

32

33

34

[TpakTuyeckas pabora Ne 3 o Teme
"XUMHYECKUE PEAKIIUU B PaCTBOPAX
AJIEKTPOIUTOR"

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC
peakuuu. Baxuenme OKUCIuTeNu U
BOCCTaHOBHUTEIU

MeTto/1 3IeKTPOHHOTO (ITIEKTOHHO-
HMOHHOT0) Oananca

35

36

DJIeKTPOJIN3 PaCTBOPOB U PACILIIABOB
BEIIIECTB

Pemenne 3amau Pa3JINYHbIX TUIIOB

50

bubnunorexa LIOK
https://m.edsoo.ru/00ad9ch2
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37

Pemenne 3ala4 Pa3/IM4YHbIX TUIIOB

38

39

Cucremarusanys 1 0000IeHNE 3HAHUN
o Teme "XuMHuueckue peakiuu'

KonTponbhas pabota no teme
"Xumuyeckue peakiuu"

40

ITonmoxenne HEMETaII0B B
Ilepronnueckoit cucTeMe XMMUYECKUX
snemeHnToB 1. Y. Menaeneesa u
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnyeckue CBONCTBA HEMETAIIIIOB

bubnunorexa LIOK
https://m.edsoo.ru/00ad9ch2

41

AnoTponusi HeMETauioB (Ha IpUMEpe
KHCII0poJ1a, cepsl, hocdopa u
yriaepoaa)

42

43

44

Bonopon: nomyuenue, pusndeckue u
XAMHYECKHE CBOMCTBA. [ Mapu bl

I"asmorensl: HaXO0XACHUE B npupone,
CITIOCOOBI MOJIy4CHU, (I)I/I3I/I‘-IeCKI/Ie u
XUMHYECKHE CBOMCTBA

l'anorenoBonoponasl. Baxunermme
KHCIIOPOJICOIEPKAIINE COETUHEHUS
raJoreHoB

bu6nmorexa LIOK
https://m.edsoo.ru/00ad9ch2

45

JlaGopaTopHble U TPOMBITIICHHBIE
CIIOCOOBI TIOJTyYeHUS TaJIOTCHOB.
[IpumeHeHne raloreHoB U X
COEMHEHUI

bu6mmoteka IIOK
https://m.edsoo.ru/00ad9ch2

46

[TpakTuueckast padborta Ne 4. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
"T"anmorensr"

51
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47

Kucnopon: naboparopHsie u
HPOMBIIIICHHBIE CIIOCOOBI MOJTYUCHHS,
bu3ryecKre ¥ XUMUYECKHE CBOMCTBA.

O3oH. [IpuMeHeHue Kuciaopoaa U 030Ha

48
49

OKcuibl ¥ IEPOKCUBI

Pemrenne 3a/lav pa3JIMUHbIX TUIIOB

50

Cepa: Hax0XJIeHHE B IPUPOJIE,
CIOCOOBI MOJTy4eHHUsI, PU3UUECKHE U
XUMHYECKHE CBOMCTBA

51

52

53

CepoBonopo, cynbhuabt
Kucnopozaconepxamiye coemHeHUS

cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHUCIIOTHI

[IpakTuyeckas pabora Ne 5. Pemenue

AKCIEPUMEHTAIBHBIX 33124 110 TeMe
"Cepa u e€ coenuHeHus"

bubnuoreka [{OK
https://m.edsoo.ru/00ad9ch2

54

A30T: HaXOXJACHUE B IPUPOJIC,
CHocoObI OJyYeHUs!, PU3NYECKUE U
XUMHYECKHE CBOWCTBA. AMMHUAK,
HUTPUIBI

bubmmoreka IIOK
https://m.edsoo.ru/00ad9ch2

55

Kucnoponconepxaniue coefuHeHUs
aszora. OcOOEHHOCTH CBOMCTB a30THOM
KHUCJIOTHhI

bu6nunorexa LIOK
https://m.edsoo.ru/00ad9ch2

56

57

[IpumeHneHne a30Ta U €ro COeAMHEHU.
A30THBIE y10OpeHus

®docdop: HaxOXkIEHNE B IPUPOJIE,
CrocoObI OMy4YeHUsl, PUINIECKUE U
XuUMH4Yeckue cBoiicTBa. Dochuapt u

52
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dochun

58

59

Oxkcuapl hocdopa,
docdopconepxkamme kucnorel. Conu
dbocdopHOIi KHCTOTHI

[Tpumenenue pochopa u ero
coenuaeHuit. ochopHbie ynoOpeHus

60

[IpakTuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 33124 110 TeMe
"A3zot u pochop u ux coenuHEHU"

61

VYriaepoa: HaXx0XAEHHE B IPUPOJE,
QIIIOTPONHBIE MOAU(UKALINY;
¢du3nUeckre 1 XUMHYECKIE CBOMCTBA,
pUMEHEHHE

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

62

63

Oxkcup yrnepona(ll), oxcun
yraepoaa(lV), yronbHas kucinora u eé
COJH

Pemenune 3amau Pa3JINYHBIX TUIIOB

bubmuoreka [{OK
https://m.edsoo.ru/00ad9ch2

64

KpemHunii: HaxoaeHue B IPUPOJE,
CHocoObI OJTyYeHUs!, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA

65

66

67

Oxkcun kpemuus(1V), kpemHueBas
KHCJI0Ta, CUJIUKAThI

[TpuMeHeHne KpeMHUS U €T0
coequHeHuil. CTEKII0, €ro NOJIy4YeHHue,
BU/JIbI CTEKJIA

Pemenune 3amau PAa3JIMIHBIX TUIIOB

bu6nunorexa LIOK
https://m.edsoo.ru/00ad9ch2

bubnmnoreka LIOK
https://m.edsoo.ru/00ad9cb2

68

CucreMmarusanus 1 0000IeHNe 3HAHUHN
o teMe "Hemeramnsr"
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69

KontponpHas pabora o Teme
"Hemeramnsr"

70

71

72

73

AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHSI OIITMOOK

IToJyiokeHUE METAJIIIOB B
[Tepuoauueckoil cucteMe XMMUYECKUX
a1emMeHTOB. OCOOCHHOCTH CTPOCHHUSI
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METaJI0OB

OO0mue ¢puznueckre CBOMCTBa
MeTaJIoB. [IpMeHeHre METaJIJIOB B
OBITY U TEXHUKE

CmuiaBsl MetasuioB. Kopposust
METAaJIJIOB

bu6nmoreka [IOK
https://m.edsoo.ru/00ad9ch2

bubmuoreka [{OK
https://m.edsoo.ru/00ad9ch2

74

75

76

77

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

DNIEKTPOXUMHUECKUI psijl HApsHKEeHUH
MeTauioB. O0Iue crocoOb! MOTydYeHUs
METaJIOB

OO6mas xapakrepuctuka metayioB |A-
rpynisl [leproanyeckoi cucteMbl
XMMHMYECKUX 31EMEHTOB. HaTpuit u
Kalmuii: mony4deHue, Gusndeckue u
XUMUYECKHUE CBOWMCTBA, IPUMEHEHHE
MPOCTHIX BEMIECTB M KX COCAMHEHUI

O6mas xapakrepuctika MetauioB |A-
rpynisl [leproanyueckoi cucteMbl
XUMHUYECKHUX JIEMEHTOB. Maruuii u
KaJbIUil: moy4YeHne, (pu3ndeckue u

bu6nmorexa LIOK
https://m.edsoo.ru/00ad9ch2
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XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC
IMPOCTBIX BEIIECTB U UX COCI[I/IHGHI/Iﬁ

78

79

JKécTrkocTh BOJBI U CLIOCOOBI €€
yCTpaHEHHUS

AOMUHUN: TIOJTy4eHHE, PU3NUECKHUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

80

AmdoTepHbIe CBOICTBA OKCHIA U
THIPOKCH/IA AITIOMUHHS,
THIPOKCOKOMIUIEKCHI aIFOMHHUS, UX
pUMEHEHHE

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

81

82

83

84

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

[TpakTuueckast pabota Ne 7. Pemenue
SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME
"MeTasuibl TIaBHBIX oArpymnmn"

OO011ast XapakTepUCTHKaA METAJIIIOB
no6ouHsIx noarpymni (b-rpymm)
[Tepuonuueckoil cuCTEMbl XUMHUYECKUX
3JIEMEHTOB

duznueckre 1 XUMUYECKHE CBOMCTBA

XpoMa U €ro COG,I[I/IHCHI/Iﬁ, ux
IMPUMCHCHUEC

85

Baxwuelimme coeMHEHNs] MapraHia.
IIepmanranar xanus, ero
OKHCIIUTEIbHBIE CBOWCTBA

bu6mmoteka IIOK
https://m.edsoo.ru/00ad9ch2

86

87

dusnyeckre 1 XUMHYECKHE CBOMCTBA
JKenesa u ero coennHeHun. Ilomydenne
Y IPUMEHEHHUE CIUIABOB XKeJe3a

dusnyeckrue U XMMHUYECKHE CBOMCTBA

55

bubnunorexa LIOK
https://m.edsoo.ru/00ad9cb2
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MEIU U €€ COeIMHECHUM, UX
MIPUMEHEHUE

88

duznyeckre 1 XMMHUYECKHE CBOICTBA
IIMHKA B €r0 COCTUHEHUM, NX
npuMeHeHue. [ 'uapoKCOKOMILIEKCHI
ITMHKA

89

90

[TpakTuueckas padora Ne 8. Pemenne
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
"Mertauiel TOOOYHBIX oArpymm"”

Pemenue 3amau Ppa3JINYHbIX TUIIOB

91

O00011IEHNE U CUCTEMATHA3AIMS
W3YYCHHOTO MaTepuaia o TeMe
"Mertaier"

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

92

93

KonTtponpsHas pabora o Teme
"Metamib"

AHanu3 pe3ynbTaToB KOHTPOJIBHOU
paboThI, KOPPEKIHS OMNOOK

bubnuoreka [{OK
https://m.edsoo.ru/00ad9ch2

94

Ponb xumun B obecieueHun
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA.
ITonsATHE O HAYYHBIX METOAAX
UCCIIEI0BAHMS BELIECTB

bu6mmoteka IIOK
https://m.edsoo.ru/00ad9ch2

95

Hayunble npuHIAIIBEI OpraHu3anuy
XUMHYECKOTO MPOU3BOJICTBA.
[IpomblnieHHBIE CITOCOOBI MOTYYEHUS
BAKHEUIIINUX BELIECTB

96

XUMHUYECKOE 3arpsi3HEHNE
OKpYKaIoIeH Cpelibl U €ro
MOCJICACTBUS
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XHUMHS U 310POBbE YEIOBEKA.

97 1
JlekapcTBeHHBIC CpEICTBA
98 Xumus numu. Ponb XxuMun B 1
00€eCIIeUeHNH TUIIIEBON 0€30I1aCHOCTH
99 Kocmernueckue u napdromepHbie 1 bubmmoreka [JOK
cpenctBa. beiToBas xumus https://m.edsoo.ru/00ad9cb?
XuMHs B CTPOUTENLCTBE. BaskHenume
100 CTPOUTEIILHBIE U KOHCTPYKIMOHHEIE 1 bubmotexa [JOK
p PYyKIL https://m.edso0.ru/00ad9ch?
MaTepHuabl
XUMHS B CEILCKOM XO3SHCTBE.
101 Opragnyeckue 1 MUHEpPaJIbHBIE 1 bubmorexa LHOK
P p https://m.edso0.ru/00ad9ch?
yno0peHust
102 Cucremarusanus 1 0000IIeHNE 3HAHUN 3
10 TEME
OBIIEE KOJIMYECTBO YACOB I10 170 4

I[TPOTPAMME

57
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

» Xumus, 10 xnacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; nmox penakiueii Jiyauna B.B., O61iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiecTBo «M31aTebcTBO
«IIpocBemienue»

* Xumus, 11 xmace/ Epemun B.B., Kyzemenko H.E., Jlpo3noB A.A., Jlyaun B.B.;
nox peaaknueit Jlyanna B.B., O01mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe oodmectBo «M3aarenbectBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
Xumus. 10-11 knacebl. YriiyOn€HHbIN ypoBeHb. Pabouast mporpamma u
METOMYECKHE PEKOMEH/IalluU K yuyeOHuKkaM noa pex. Jlynuna B. B.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HNHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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Onucanue oueHKH NpPeIMETHBIX pPe3yJbTATOB

IIpunoxenue 1

1. CnHMCcOK MTOroBBLIX IUIAHHPYEMBIX Ppe3yJbTAaTOB € YKa3aHHEM 3TanoB HX

(¢hopMupoBaHuA U C1IOCOOOB OLEHKH

IrandopMUpPOBAHUAPE3YIbTATOB/IVIAHUPYEMbIHpe3ya1bTaT

Cnoco0oneHKn

10kiacc

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TIOHATHH: aTroM, MOJEKyIa,
XUMHUYECKHH 3JIEMEHT, BAJICHTHOCTh, MOJEKYyJISpHas Macca, KOJIWYECTBO BEIECTBa,
MOJIb, MOJISIpHAs MAacCaKJIaCCU(UKAIMA pPEakIHil: PeaKkIUHW HPUCOCIUHEHHS, PEAKLUH
3amMernieHus, [IpenmeT opranndeckoil XuMuu: e€ BOSHUKHOBEHUE, pa3BUTHE U 3HAUCHUE B
MOJYyYEHUU HOBBIX BEIIECTB U MaTepHaloB. Teopus CTPOEHUS OPraHUYECKUX
coenuHenuii A. M. byrtnepoBa, e€ ocHoBHble mnosnoxeHHs. CTpyKTypHBIE (OPMYJIBI
OpPraHMYECKHX BEIIeCTB. I 'oMosiorusi, m3oMepus. XHUMHUECKas CBA3b B OPraHUYECKHX
COEJIMHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBA3U.

Tekyias olieHKa
(ycTHBIA\TUCHMEHHBI#H
orpoc)

WTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XWUMUYCECKHUX MOHATHH U NPUMCHATH

Texyias oleHka

9TH NOHATHS NIPU ONIMCAHUHU BEIIECTB U UX NPEBPALICHUH; (ycTHBIA\MTUCHMEHHBI#H
orpoc)
UCIIONIb30BaTh XMMUYECKYI0O CHMBOJMKY IS COCTaBJICHHS (DOPMYJ BEIIECTB H Texymast oneHka
YpaBHEHHI XUMHUYECKHUX PEaAKLIMIA; (ycTHBIA\TUCHMEHHBIH
orpoc)
OTIPEZETATh BAJICHTHOCTD ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHCHHAX, CTECIICHD Texymast oneHka
OKHCJICHHS D3JIEMEHTOB B OHHApHBIX COCIMHEHUSX, NPUHAIJICKHOCTh BEHIECTB K (ycTHBIA\TUCEMEHHBIH
ONpeZeIEHHOMY KJlacCy COCIMHEHMH 1o ¢GopMynaaM, BHI XHMHUYECKOH CBSI3H orpoc)

(KOBaJ’IeHTHaSI u I/IOHHaﬂ) B HCOPraHNYCCKUX COCANHCHUAX]

Teopust cTpoeHust opraHndyeckux coeanHeHudd A. M. ByrtiepoBa, e€ oCcHOBHbIE

Tekyias olieHKa

nosnoxxeHusi. CTpyKTypHble (HOPMYJbI OPraHMYECKUX BeUIecTB. ['oMoorus, nzomepusi. (ycTHBIA\MTUCHMEHHBI#
XuUMHUECKasi CBsI3b B OPTaHUYECKUX COSTMHEHUAX — OJMHAPHBIE U KPaTHBIE CBS3H. o1poc)
XapakTepu30BaTh (OMMCHIBATB) OOLIME XMMHUYECKHE CBOMCTBAa  BEIECTB Texyias oeHka
Pa3InYHBIX KJIacCOB, MOATBEPKAAs OInucaHue IIpUMepaMu YpaBHEHUH (ycTHBIA\MTUCEMEHHBIH
COOTBETCTBYIOUTHX XUMHUYECKUX PEaKIuii; o11poc)
MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HX KadeCTBEHHOTO Texkymas oneHka
COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKUX PEBPALICHNI B Pa3IMIHBIX YCIOBHUSAX; (ycTHBIA\MTUCEMEHHBIH
orpoc)
BBIUUCIISITD OTHOCUTEIBHYI0 MOJIEKYISPHYIO M MOJSIPHYIO MAacChl BEIIECTB, Texymas oueHka
MacCOBYIO JIOJIO XMMHUYECKOTO 3JIEMEHTa 1Mo (hOpMyse COSIUHEHHs, MAaCCOBYIO IOJIO (ycTHBIA\NTUCBMEHHBIH

BCLICCTBA B paCTBOPE, IIPOBOAUTH paC‘IéTH 110 YPaBHCHUIO XAMHYCCKOM pCaKkum;

0TIpOC), pemeHne 3a1ad

NPUMEHSTh OCHOBHBIC OMNEPalud MbICIUTEIBHON NESITENPHOCTH — aHAIU3 |
CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATH3alNIO, KIACCH(UKAINIO, BBISIBICHHE
NPUYUHHO-CJIC/ICTBEHHBIX CBSI3€H — IUI1 M3YYEHMS CBOMCTB BEUIECTB M XHMHUYECKHX
peakiuid, eCTeCTBEHHO-HAyYHble METOJIbl IIO3HAHUS — HaOIIoAeHHe, H3MepeHHe,
MOJICIMPOBaHNE, IKCIIEPUMEHT (PealbHbIH U MBICIICHHBIN);

Tekyias olieHKa
(ycTHBIA\TUCHMEHHBIH
orpoc)

CJIeZIOBaTh IPaBUJIAM TIOJIb30BAHMS XHMHYECKOW TMOCYI0W H JIaOOpaTOpHBIM
0o0Oopy/IOBaHHEM, a TakXKe IMpaBWiaM OOpalleHUs] C BELIECTBAMH B COOTBETCTBUH C
HWHCTPYKOHUAMU 11O BBITTOJTHECHUTIO Ha60paT0pHI)IX XUMHUYECKHUX OIIBITOB 110 IMOJTYUYCHUIO U
cobupaHuio Ta3000pa3HBIX BeHmIECTB (BOJAOPOJa W KHCJIOPOJA), NPUTOTOBICHUIO
pacTBOPOB ¢ OMpeeEHHON MaccOBOM J10J1€i1 pacCTBOPEHHOTO BEIIECTBA, MNIAHUPOBATH U
MPOBOJUTh XUMHUYECKUE HSKCICPUMCHTHI IO PACIO3HABAHWIO PACTBOPOB IIENOYCH H
KHCJIOT C IOMOIIBIO HHIMKATOPOB (JakMyC, (heHOI(PTATICHH, METUIOPAHK U IPYTHE).

Texyias oleHka
(YyCTHBIA\TUCHMEHHBIH

oTpoc), 1abopaTOpHBIEC U

MIPaKTUYECKHE PabOTHI

11kaace

pacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKMX IOHSTHH: XMUMHYECKHH 3IJIEMEHT,
aToM, MOJIEKyJa, HOH, KaTHOH, aHUOH, HPOCTOE€ BEIECTBO, CI0XKHOE BEIIECTBO,
BJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHCICHHUS, XUMHYECKash peakius,
XMMHUYECKas CBsA3b, TEIUIOBOM 3((eKT peakumu, MOJb, MOJSIPHBI 00BEM, pacTBOp,

Tekymas olieHKa
(ycTHBIA\NIMUCBMEHHBIH
orpoc)
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3JICKTPOJIMTHI, HEIJEKTPOIHTHI, JICKTPOIUTHUYECKAS TUCCOLHUAIUSA, PEAKIIMH HOHHOTO
oOMeHa, KaTaiau3aTop, XHMUIECKOe paBHOBECHE, 0OpaTUMbIe U HEOOpATHMBIE PEAKIIVH,
OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIE PEAKIINU, OKUCIUTENh, BOCCTAHOBUTEb, OKHUCIICHHE
W BOCCTaHOBJICHUE, AJIOTPONHUSA, aM(OTEPHOCTh, XMMHYECKas CBI3b (KOBaJICHTHAS,
WOHHAS, METAJUTMYECKas), KPHUCTANTMIECKass PemeTKa, KOPPO3Wsl METAIIOB, CILIABBI,
CKOPOCTh XHMUYECKOM peakuuH, MpeAeabHo jgomnycTuMmas KoHueHTpauus ITIK
BEILIECTBA,

WITIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHWYECKUX TIOHATHHA U TIPUMEHATH

Tekyias olieHKa

9THU MOHATHUA NPU ONMCAHUU BEILIECTB U UX NIPEBPAICHUI; (ycTHBIA\MTUCHMEHHBIH
0npoc)
UCIIOJIb30BaTh XMMHUYECKYI) CHMBOJHKY ISl COCTAaBIICHHS (OPMYJT BEIIECTB U Texymas oueHka
YpaBHEHUM XUMHUUYECKUX PEaKIIUil; (ycTHBIA\TUCHMEHHBIH
0npoc)
ONpPENENATh BAJIEHTHOCTh W CTENEHb OKUCIEHHS XUMHUYECKHX JJIEMEHTOB B Texymas oueHka
COEIMHEHUSX PA3JIMYHOIO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K OMNPEACIEHHOMY (ycTHBIH\MMCEMEHHBIH

KJIacCy COEIWHEHWH 1o (opMmyrnam, BHA XMMHUYECKOH CBs3M (KOBaJICHTHAs, MOHHAs,
MeTajuIn4eckas) B HEOPraHMYeCKUX COEAMHEHHSX, 3apa] HOHa 10 XHMHUYECKOH
(dopmyne, xapakTep Cpeibl B BOJIHBIX PacTBOpPaX HEOPTaHMYECKUX COCTUHEHHH, THII
KPHUCTAJUTMYECKON PENIETKH KOHKPETHOTO BELIECTBA;

0IpOC), peleHne 3a1au

packpeiBath cmbica [lepumonuueckoro 3akoHa Jl. M. Menneneea u
JIEMOHCTPHPOBATh €ro MOHMMAaHKE: OMKMCHIBATH M XapaKTEepPHU30BaTh TAOIUUHYIO (HOpMY
[lepnoandeckoi CHCTEMBI XHMHYECKHX OJJIEMEHTOB: pa3jiMyaTh HOHITUS «TJIaBHAs
noarpymmna (A-rpymma)» U «mobounas moarpynma (b-rpymma)y, mameie u Oombinme
MEepPHO/IbI, COOTHOCUTH 0003HAYEHUsI, KOTOPbIE MUMEIOTCS B MEPUOANYECKON Tabiuue, ¢
YHCIIOBBIMU XapaKTEePUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB M
3aps sAApa, o0IIee YHCIO 3JIEKTPOHOB M PACHpeeICHHE UX MO JJICKTPOHHBIM CIOSIM),
OOBSCHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB 3JIEMEHTOB U MX COEIUHEHHIA
B IIpejieiax MablX MEPUOJIOB U TJIABHBIX MOATPYIII ¢ y4ETOM CTPOCHUS X aTOMOB;

Tekyias olieHKa
(yCTHBIR\TUCHMEHHBIH
0Tpoc)

KIaccu(QUIMPOBATh XUMHUYCCKUE DIIEMCHTHI, HEOPTaHWYCCKHE BEIIESCTBA,
XIUMHYECKHE peakinuy (70 YUCIy W COCTaBy YUYACTBYIOIIMX B PEaKIHUU BEUICCTB, II0
TEIUIOBOMY 3 (HEKTY, M0 M3MEHEHHIO CTCTICHEH OKUCICHUS XUMHUYCCKUX 3JICMEHTOB);

Tekyias olieHKa
(ycTHBIA\TUCHMEHHBIH
orpoc)

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHeUUpHUIECKUe XUMUUECKHE CBOMCTBA
MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPIK/IAsl OIMCAHKME ITPUMEpaMi MOJEKYISIPHBIX H
MOHHBIX YPaBHEHHUH COOTBETCTBYIOIINX XUMHUYECKNX PEaKIHi;

Texyias oeHka
(yCTHBIA\TUCHMEHHBIH
0TIpOC), PEeIICHHE 33129

COCTaBJIAATh YPaBHCHUA SHGKTpOHHTquCKOﬁ Jucconuanun KucCJioT, meno%ﬁ u
CoJIeH, MONHBIE M COKpalléHHBIE YpPaBHEHHUS pPeaKkUUil HOHHOTO OOMeHa, ypaBHEHHS
peaKIuii, TOATBEPKIAIONINX CYIIECTBOBAHHE T€HETHUECKON CBA3M MEX/y BEIIECTBAMH
Pa3IUYHBIX KJIACCOB;

Texyias oleHka
(yCTHBIA\TUCHMEHHBIH
OTIPOC), MPAKTHUECKHUE U
nabopaTtopHbIe pabOTHI

PpacCKpbIBaTh CYIIHOCTH OKHCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
MOCPEACTBOM COCTABJICHHUS DJICKTPOHHOI'O OajaHca 9THX pCaKHHﬁ;

Texyias oleHka
(ycTHBIA\TMCEMEHHBII OTIPOC
— peleHue 3a/1a4)

IMPOTHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCUMOCTH OT HX CTpPOCHUA,

Texyias oleHka

BO3MOKHOCTH MPOTEKAHHMS XUMUYECKUX PEBPAILCHUH B Pa3JIMYHBIX YCIOBUIX; (ycTHBIH\MTMCHMEHHBIH
orpoc)
BBIYMCIIATH OTHOCUTCNIBHYIO MOJICKYISIDHYIO M MOJSAPHYIO MAacChl BEIIECTB, Tekymas oneHka
MAacCOBYIO JIOJIF0 XHMHYECKOTO 3JIeMEHTa 1o (opMyse COSOUHEHHs, MacCOBYKO JOJIO (yeTHBIH\MTMCHMEHHBIH

BEILIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEaKIINH;

0IIpOC), PEeIICHHE 33129

coOmoaTh MpaBUia IMOJB30BAHUS XHMHUYCCKOW TMOCYIOH M J1ab0paTOpHBIM
000pyIOBaHWEM, a TaKKe IpaBHia OOpaIleHUS C BEIMECTBAMH B COOTBETCTBHUH C
HWHCTPYKOHUAMU 11O BBITTOJTHECHUTIO Ha60paT0pHI)IX XUMHUYCCKHUX OIIBITOB I10 IMOJTYYCHHUIO U
cobupanuio ra3000pa3HbIX BEMIECTB (aMMHUaKa M YTJIEKHCIIOTO rasa);

Tekyias oleHka
(ycTHBIA\TUCHMEHHBIH
or1poc), 1abOpaTopHbIE U
IpaKkTHYeCKne padoThI

MPOBOAUTH PEAKIHUH, MOJATBEPKIAIOLUINE KAueCTBEHHBIH COCTaB pa3IMYHBIX
BEIIECTB: PACIO3HABATh OINBITHBIM IyTEM XJIOpHI-, OpOMHUA-, HOAWUI-, KapOOHAT-,
tdhocdar-, cunukar-, cynbdar-, THIPOKCH]I-UOHBI, KATHOHBI AaMMOHHS U MOHBI N3YYEHHBIX
METaJIIOB, PUCYTCTBYIOIIKE B BOJIHBIX PACTBOpPaX HEOPTAaHMYECKUX BEIIECTB;

Texymmas oneHka
(ycTHBIA\TUCHMEHHBIH
or1poc), 1abopaTopHEIE U
IpaKTHYEeCKne padoThI

MNPpUMEHATH OCHOBHBIC OIl€palun MBICIINTEIIbHOI JACATCIbHOCTH — aHaJIu3 H

Texymas oneHka

60




CHUHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEMATHU3AlMI0, BBIABICHUEC  MPHUYUHHO- (ycTHBIA\TUCHMEHHBIH
CJICZICTBEHHBIX CBSI3ed — JUIsl W3y4Y€HHsS CBOWCTB BEIIECTB M XHMHYECKHX PEaKIIHH, ompoc)
€CTECTBEHHO-HAy4YHbIE METOJIbI TIO3HAHUS — HAOJI0JIeHUE, U3MEPEHUE, MOJICTUPOBAHHE,
9KCIIEPUMEHT (PeabHbIi U MBICICHHBIN).

2. TpeOoBaHusi K BBICTABJEHHI0O OTMETOK 32 TMPOMEXKYTOYHYI0 AaTTeCTALMIO
[TpomexxyTouHasi aTTecTalus Mo yueOHOMY IpeaMeTy MPOBOAUTCS 3a YETBEPTh U YUEOHBIH TOI.
B cootBerctBuu ¢ YcraBom LHO npu npoBeaeHUH MPOMEXYTOUHOM aTTecTaluy 00y4aromuxcs
[0 UTOTaM 4YEeTBEPTH M 3a ToJ IpUMEHsAeTCs MITHOaibHAs cUCTeMa OLCHUBAaHUS B BHUIE
OTMETKH.

OtmeTKa 3a 4eTBepTh OOY4YAIOIIMMCSl BBICTABJISICTCS HA OCHOBE PE3YJIbTaTOB TEKYIIETO
KOHTpOJIS ycrieBaeMocTu. OLieHKa BBICTABIISCTCS MIPH HATUYHUH 3-X U 00Jiee TeKYIIX OTMETOK 32
COOTBETCTBYIOIUHK nepuo . OOyuaroluecs, IponycTUBIIne 0e3 yBaKUTEIbHON npuuuHbl 50 %
y4eOHOTO BPEMEHH, HE aTTECTYIOTCS 110 UTOraM 4eTBepTH. Borpoc 00 ux arrecTanuu pemaeTcs
B paboueM mopske.

IIpu npomycke oOydaromMMcs IO YyBaKUTeNbHOW mnpuunHe Oosnee 50% yueOHOTrO
BPEMEHH, OTBOAMMOIO Ha H3Y4YeHHE Yy4eOHOTro MpeaMeTa, MPU OTCYTCTBUM MHUHUMAIILHOTO
KOJIMYECTBA OTMETOK JIJISl aTTECTAllMU 32 YETBEPTh 00YUarOIIMICsI HE aTTECTYETCS.

OOyuaromuiics, HEaTTECTOBAHHBIN MO YBAKHUTEIBHOU MPUYKHE, UMEET MTPABO OTUYUTATHCS
neaarory no ydeOHoMy HpeaMETy 3a IPOIYLIEHHBIM MaTeprall BO BHEYPOUHOE BpeMs U IPONTH
aTTECTAlMIO 32 YETBEPTh.

[Ipu BBICTaBICHUMM OTMETKH MO Yy4eOHOMY TMpeAMeTy 3a YYEOHBId TOJ CIEIyeT
YUUTHIBAaTh OTMETKH 3a 4yeTBepTU. OTMETKa 32 yueOHbIN IO/ BHICTABIAETCSA KaK OKPYIJIIEHHOE 10
IEJIOTO YHCIIa CpeiHee apru(PMETHIECKOEe YETBEPTHBIX OTMETOK.

KPATEPUU 1 HOPMbI OIIEHKHA 3HAHWI U YMEHUM OB YUYAIOIINUXCSI

YcTHBIN OTBET.

Ounenka "S" craBuTes, €CIIN yUEHUK:

1.IToka3bIBaeT r1y0OKO€ U MOJHOE 3HAHUE M IOHUMaHKE BCETo MPOrpaMMHOI0 MaTepuana;
MOJIHOE TOHMMAaHHUE CYIIHOCTU pPAacCMaTPUBAEMbIX MOHITHH, SBJICHHA U 3aKOHOMEPHOCTEH,
TEOPUI, B3aUMOCBS3EH.

2.YMeeT cOCTaBUTH TOJHBIA U TPABUIBHBIM OTBET HAa OCHOBE M3YYEHHOTO MarTepuaa;
BBIIETISITh TJIaBHBIE IIOJIOKEHMSI, CaMOCTOSITEIbHO MOJATBEP)KJIaTh OTBET KOHKPETHBIMU
npuMepamu, (¢akTaMu; CaMOCTOSITEJIbBHO W apryMEHTHpPOBAHO [elaTh aHajau3, 00001ieHus,
BBIBO/IbI; YCTAHABJIMBATh MEXIIPEIMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUI) U BHYTPH
IpEMETHBIE CBSI3M, TBOPYECKM HPUMEHSATHh IOJTY4YEHHbIE 3HAaHMS B HE3HAKOMOH CHUTYyaluu;
MOCJIEeI0BATENbHO, YETKO, CBSI3HO, 0OOCHOBAHHO M 0€30IIMO0YHO U3J1arath yueOHbIN MaTepuall.

YMeeT COCTaBIAThL OTBET B JIOTMUECKOM IIOCIENOBAaTENbHOCTH C HCIOJIB30BaHUEM
HNPUHATONH TEPMUHOJIOTUY; AeTaTh COOCTBEHHbIE BHIBOJIBL; (DOPMYIUPOBATH TOYHOE ONpECICHHUE
U HUCTOJKOBAaHME OCHOBHBIX IOHATUM, 3aKOHOB, T€OpUi. MOXET mpu OTBETE HE NOBTOPSTH
JIOCJIOBHO TEKCT Yy4eOHUKa; u3jaraTth, MarepHall JIMTEPATypHbIM S3BIKOM; MPAaBHIBHO U
00CTOSITENFHO OTBEYaThb Ha JIOMOJHUTENbHBIE BOIPOCHI YYHUTENs; CaMOCTOSATENbHO U
paloHaIbHO HCIOJB30BaTh HArJsHbIE MOCOOMS, CIpPaBOYHBIE MaTepHabl, Y4eOHUK,
JIOTIOJTHUTEIIBbHYIO JIUTEPATypy, NEPBOMCTOUHUKH; IPUMEHSATh CUCTEMY YCIOBHBIX 00O3HAYEHUN
IpU BEJCHUHU 3aMUCEH, COMPOBOXKIAIOIIMX OTBET; MCIIOJIb30BaTh JJIS J0Ka3aTeIbCTBA BHIBOIOB
U3 HaOJIO/IEHUH U OIBITOB.

3.CamocToATENbHO, YBEPEHHO M 0€30IMO0YHO MPHUMEHSET NOJy4YeHHble 3HAHHUA B
pelieHnn npodjieM Ha TBOPYECKOM YpPOBHE; JIOMYyCKaeT He 0ojiee OAHOro Helo4€Ta, KOTOPBIN
JIETKO HCHpPAaBIseT MO TpeOOBaHUIO YYHUTENs; HMeeT HEeOOXOAMMble HAaBBIKM pabOThl ¢
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npubopamy, yepTeXaMHu, CXeMaMu, rpaukaMu, KapTaMH, COIYTCTBYIOLUIMMH OTBETY; 3aIUCH,
COIIPOBOKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ounenka "4" craBurcs, €ClIM yUEHUK:

1.Iloka3biBaeT 3HaHUS BCEro M3Y4YEHHOIO IpOrpaMMHOro marepuania. J[aér mosHbIl u
NPaBUIBHBIA OTBET Ha OCHOBE HM3YYCHHBIX TEOPUM; JHONMYCKAET HE3HAYMTEIbHBIC OIIMOKH U
HE0u€Thl INPH BOCIPOU3BEICHUM M3YYEHHOIO0 Marepuana, HeOOJbIINE HETOYHOCTH IIpU
UCIIOJIb30BAaHUM HAay4YHBIX TEPMUHOB WJIM B BBIBOJAAX, 0000LIEHUAX U3 HaOmoaeHui. MaTepuan
u3jgaraeT B OIpPENeJEHHON JIOTMYECKOW I10CIEI0BaTEIbHOCTH, MPH 3TOM JONYCKAaeT OJHY
HEerpyOyro olMOKy Win He 0oJiee IByX Hel04€TOB, KOTOPbIE MOKET UCIIPABUTh CAMOCTOSITEIbHO
npu TpeOOBAHUH MM HEOOJBIION MTOMOIIH MPENOAABATEINS; TOATBEPKAAET OTBET KOHKPETHBIMU
pUMepaMu; MPAaBUIIBHO OTBEYAET Ha JOMOJHUTEIbHBIC BOIIPOCH YUUTEII.

2.YMeeT caMOCTOATENBHO BBIACTATH TJIaBHBIC ITOJIOKEHUS B M3YYCHHOM Marepuaie; Ha
OCHOBaHMM  (aKTOB W  HpUMEpPOB  0000maTh, JenaTh  BBIBOABI. Y CTAaHABIMBATh
BHYTPUIIPEIMETHbIE CBSI3U. MOXKET NpPUMEHSTh [OJIyY€HHblE 3HAaHMS Ha IpakTHKE B
BUJOM3MEHEHHON cuTyanuu, coOlIo/aTh OCHOBHBIE IIpaBWJa KyJIbTYPbl YCTHOH peuu;
UCIIOJIb30BaTh MPU OTBETE HAYy4YHbIE TEPMUHBI.

3.He o6namaeT 10cTaTOYHBIM HABBIKOM PabOThI CO CIIPABOYHOM JINTEPATYpPOH, YHEOHUKOM,
NIEPBOMCTOYHUKOM (TPaBUIBHO OPUEHTUPYETCS, HO pabOTAET MEIEHHO).

Ouenka "3" craBurcs, €CliM yUEHUK:

1.YcBanBaeT OCHOBHOE COJepKaHHWE YYeOHOrO Marepuana, HO HMEeT MpoOernbl, He
IPENSTCTBYIONIME JAIbHEUIIEMY YCBOSHHUIO IPOTPAMMHOI0 MaTepHuaia.

2.Wznaraer  MaTepuall  HECHCTEMAaTHU3UPOBAHHO,  (parMEeHTapHO, HE  Bcerjaa
[I0CJIEI0BATENIbHO; I10Ka3bIBAET HEJOCTAaTOYHYIOC(HOPMHUPOBAHHOCTh OTAEIbHBIX 3HAHUNH H
yMeHuH; c1abo apryMeHTUpYyeT BBIBOABI W O0OOLIEHMs, JOMyCKaeT OWMOKM MpH UX
(bopMynMpOBKe; HE HCIONB3YeT B KauecTBE JIOKA3aTeNbCTBA BBIBOJABI M 000OIIEHHS U3
HaOJrOIeHUH, OMBITOB MM JONMYCKAaeT OMIMOKKM MpH HUX U3JIO0KEHUU; JaéT HeuETKue
ONpeAeseHUs MOHITHH.

3.WcnbIThIBACT 3aTpyIHEHHS] B IPUMEHEHUN 3HAHUH, HEOOXOIUMBIX JUIS pEIICHUs 3amad
pa3IMYHBIX TUIOB, MPAKTUYECKUX 3aJaHHIL; TPU OOBSICHEHUN KOHKPETHBIX SBJICHUN HAa OCHOBE
TEOpUN U 3aKOHOB; OTBEYAET HEIMOJIHO HA BOMPOCHI YUUTENS WM BOCIPOU3BOJAUT COJIEpKaHUE
TEeKCTa y4eOHMKa, HO HEJOCTaTOYHO TOHUMAET OTJ/ENbHbIE IMOJ0KEHUS, UMEIOIIUEe BaKHOE
3Ha4YeHHE B 3TOM TEKCTe, JOMYyCKasl OJIHY-ABE rpyOble OMMOKH.

Ounenka "2" craBuTCS, €CIIN YUEHUK:

1.He ycBauBaeT M He pacKpbIBa€T OCHOBHOE COJIEpKaHUE MaTepuana; He 3HaeT WU He
MOHMMAeT 3HAYUTEIbHYI0 YacTh NPOTPAMMHOTO MaTepuana B TMpeaeNax ITOCTaBICHHBIX
BOIIPOCOB; HE JIeJaeT BHIBOJIOB U 000OIICHHIA.

2.Nmeer crmabo chopMuUpOBaHHBIE W HEIMOJHBIC 3HAHWS, HE YMEET NMPHUMEHSATh WX TPU
pelIeHnr KOHKPETHBIX BOIIPOCOB, 3a/1a, 3a/laHuil o o0pasity.

3.Ilpu oTBeTe Ha OJUH BOMPOC JOMYCKaeT Oojiee ABYX IpyOBIX OIIMOOK, KOTOpbIE HE
MOYKET UCIPABUTh JIaXKe IPU OMOIN YUUTEIIS.

IIpakTHyeckue u 1adopaTopHbie padoThI.

Ouenka «5» cTaBUTCS B TOM Cliy4ae, €ClIU yJaluiics:

a) BBIIOJHWI paboTy B TOJHOM o00beMe C  COONIOJAEHHEM  HEO0OXO0IUMOi
MIOCJIEIOBATEIFHOCTH TIPOBEICHUS OMBITOB U U3MEPEHHUIA,
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0) caMOCTOSITEILHO M PAllMOHATBLHO BHIOpAT M MOATOTOBUII IS OMBITa BCE HEOOXOAMMOE
000pyIOBaHUE, BCE OMNBITHI MPOBEN B YCIOBUSAX M PEKUMAax, 0OECIEUMBAIOUINX MOIY4YEHUE
pe3yIbTAaTOB U BBIBOAOB C HAMOOJBIIEH TOUHOCTHIO;

B) B IPEACTABICHHOM OTYETE MPABHJILHO M aKKYPaTHO BBITIOJIHMI BCE 3aIHCH, TaOJIUIIBI,
PHUCYHKH, YePTEKH, rpa KU, BEIYUCICHHUS U CJIEJIal BHIBOJIBL;

I') IPaBUJIbHO BBIIOJHWII aHAIMU3 TOTPELLIHOCTEI;

1) coOmroaan TpedoBaHusl OE30IaCHOCTH TPYy/a.

OuneHnka «4» cTaBUTCS B TOM Cllydyae, €CJIU BBIIIOJHEHbBI TPeOOBaHUA K OLIEHKE 5, HO:

a) ONbIT MPOBOAMJICS B YCIOBHSX, HE OOECHEUMBAIOIIMX JIOCTATOYHOM TOYHOCTH
U3MEPEHHU;

0) ObUTO TOMYIICHO N1Ba-TPH HEAO0YETa, WM He Ooyiee 0HOW Herpy0oii OMUOKH U OJTHOTO
HE/oueTa.

Ouenka «3» cTaBUTCS, ecii paboTa BBITIOJIHEHA HE MOJIHOCTHIO, HO 00BEM BBITIOJTHEHHON
YacTH TAKOB, YTO MOXHO CJIeJIaTh BBIBOJIbI, MJIM €CIIM B XOJI€ IIPOBEACHUS OIBITA U U3MEPEHUMN
ObUIM JONYIIECHBI CIETYIOIUE OIINOKY:

a) ONBIT MNPOBOJWJICA B HEpPAlMOHAIBHBIX YCJIOBUSX, YTO IPUBEIO K IOITYYEHUIO
pe3ysabTaToB ¢ OOJIbLIEH MOTrPEUIHOCTbIO,

0) wiu B ordyere OBUIM AOMYHICHBI B OOIIEH CIOXHOCTH He Ooiee nByx ommOoK ( B
3aMuCsAX €OUHMI, H3MEPEHUSX, B BBIUMCIEHUSX, Tpadukax, Tabnumax, cxemax, aHalu3e
MOTPEIIHOCTEH U T.J.), HE IPUHIUIAAIBHOTO ISl TAaHHOK paboThl XapakTepa, HE MOBIUSIBIINX
Ha pe3yJIbTaT BHITOJIHEHHS,

B) MJIM HE BBIIIOJHEH COBCEM WJIM BBIIIOJIHEH HEBEPHO aHAJIM3 MTOTPELIHOCTEH,

I') UM paboTa BBIIIOJHEHA HE MOJIHOCTBIO, OTHAKO 00bEM BBINOJIHEHHON YacTH TaKOB, YTO
[O3BOJISIET MOJYYUTh MPaBWIbHBIE PE3yJbTaTbl W BBIBOJBI IO OCHOBHBIM, HPUHIUIHAIBHO
Ba)XKHBIM 3aJlauaM pabOoTHlI.

Onenka «2» cTaBUTCS B TOM ClIy4ae, €CIIH:

a) paboTa BBITIOJIHEHA HE MTOJTHOCTHIO, H 00bEM BBHITIOJHEHHOW YacTh padOThI HE TIO3BOJISIET
c/IenaTh NpaBUIIbHBIE BEIBOIHI,

0) WIIN OTIBITHI, U3MEPEHUS, BEIYMCIICHUS, HAOIIOICHNS TPON3BOIMIINCH HETTPABHIIBHO,

B) WJIM B X0/€ PabOTHl U B OTYETE OOHAPYXWIMCh B COBOKYIHOCTH BCE HEJIOCTATKH,
OTMEYEHHBIE B TPEOOBAHMSX K OLEHKE «3».

B Tex caywasix, Koraa y4yammMiica IO0Ka3aJl OPHIHHAJBHBIA W HaudoJee
PALMOHAJIBLHBIN MOAX0/] K BBIIOJHEHHIO Pa0d0ThI M B Ipouecce padoThl, HO He M30exKa Tex
WJIM UHBIX HeJOCTATKOB, OLIeHKA 32 BBHINOJHEHHe PA0OTHI 10 YCMOTPEHUIO YYUTEIsl MOKeET
OBITH NMOBBILIEHA M0 CPABHEHHIO € YKA3aHHBIMHU BbIllle HOPMAaMH.

Tecr

OtMeTKa «5» CTaBUTCS, €CJIM YUEHUK BBIOJHUII MTpaBmiibHO OT 80% 10 100% ot oliero
ymcla 6amioB

OTMmeTKa «4» CTaBUTCA, €CIIM YUEHUK BBIIOIHUI IpaBuibHO 0T 70 % 10 80% ot ob1ero
qucia 6amioB

OtmeTka «3» CTaBUTCA, €CIIM YUEHUK BBIIOIHUI paBWibHO OT 50 % 10 70% ot ob1ero
qucia 6amioB

OTmeTKa «2» CTaBHUTCS, €CIIM yYYCHHWK BBIOJIHII MpaBHiIbHO MeHee 50 % oT olmiero
yricia 0aJlIoB WIM He MPHUCTYIWII K padoTe, MM He TIPEICTaBIII Ha POBEPKY.
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I'pa¢guk KOHTPOJIBLHBIX MEPONPUATHIA.
KoHTposbHBIE MEPOTIPUATHSI IO YUEOHOMY MPEAMETY «XUMHUSI):
10 xmacc: Ha 14,27,31yueOHBIX HeesIX
11 kmacc: Ha 7,15,28,31 y4eOHBIX HEIEIAX
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