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HNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepasbHOrO 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), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM craHgapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuu Ha niepuo 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.), a Takxe [lonoxeHus: 0 CTPyKType, MOpsAKE pa3pabOTKU
U yTBEpKJEHUs pabouux mporpamm npeameroB (KypcoB) B MOY «COII Ne 2 r.
PrumeBo CapaToBckoit 001acTu.

3aHsaTus mpoBoJsATCA Ha 0Oa3ze ueHTpa «Touka pocTta» ¢ MCHOJB30BAaHUEM
CYILLIECTBYIOILLEI0 MAaTEPUATIbHO-TEXHUYECKON OCHAILIEHUS.

XyUMHSI Ha YpPOBHE YINIYOJIEHHOTO HW3YYEHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kmaccos.
N3ydyenue rmpeamera, peamuzyemMoe B YCIOBHAX U depeHIMpoBaHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATENbHYI0 |
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO I
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKeE IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3alvax Mpo(ecCHOHaTbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUIIIUH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOMNOJIArarol[MMHU
nosnoxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IIETIEH, COIEp>KaHuUs,
pe3ynbTaToB OOydYeHHUS M TpPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCS CJIEAYIOLIME BBIMOJIHSEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIMH:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaau3alus KOTOpod obecrneynBaeT
MOJIyYCHHE TIPEICTABICHUS O IENIIX, COJACp)KaHUM, OOIIeH CTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENCHUE: MNPUHLMIIOB CTPYKTYpPUPOBAHUS W IOCIIEIO0BATEIbHOCTH
U3y4eHUs Y4eOHOro Marepuasa, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B



pamMKax MTOTOBOM arrecTtanuu B (opMe €IMHOTO TOCYJapCTBEHHOTO
9K3aMEHa M0 XUMHH.

[Tporpamma asist yriayOGiI€HHOTO U3yUeHUsI XUMUU:

e yCTaHaBIMBAaE€T WHBAPHUAHTHOE MPEAMETHOE COJEp:KaHHE, 00s3aTesbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnpeaycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHE €ro IO KilaccaM, OCHOBHBIM
COJIEp>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IIpenaraeT IMPUMEPHYIO IOCJIEI0BAaTENbHOCTh HU3YyYEHUA Y4YEOHOro
MaTepuaga ¢ y4€TOM JIOTUKH TOCTPOCHHS Kypca, BHYTPHUIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JaéT METOIMYECKYIO UHTEPIPETALUIO 1IeJIel U 3a/1a4 U3yUYeHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMTUHOCTHBIX,
METanpeIMETHBIX, MPEAMETHbIX), @ TakXKe C yYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENBHBIX  JEHCTBUNA  0OydYalomerocss 10 OCBOCHHIO
COZIEpKaHUs TIpeIMeETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUHU TPEIyCMOTpeHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHUMHUUM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMs. 3a TpelaeNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
00s13aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOXHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIMpPENessThCsl B COOTBETCTBHM C HANpaBIEHHEM KOHKPETHOTO
npoduis 00yueHusl.

B cootBercTtBUM ¢ KOHUentyanbHbIMH MojoxeHusmMu PI'OC COO o
Ha3HAYCHUH TIPEIMETOB 0a30BOro M yriayOJIEHHOTO YpOBHEW B cHUCTEME
nuddepeHIupoBaHHOTO OOYYEeHHUsT Ha YPOBHE CpEaHEro ooOiiero oOpa3oBaHUs
XUMHS Ha YPOBHE YIUIYONIEHHOTO W3YYCHHsI HampaBlIeH Ha pealu3aldio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJY4YeHHS  XMMHYECKOTO
oOpa3oBaHMsI B paMKaxX W3Y4YEHHUsS CHELHAIBHBIX E€CTECTBEHHO-HAYyYHBIX U
XUMHYECKHUX JUCIUIUIMH B By3aX W OPTaHU3AIMIX CPETHETO MPO(eCcCHOHATBHOTO
oOpa3zoBanus. B 93Toll cBA3M wu3ydeHHe MpeaMeTa «XHUMHs OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHEe TEOpeTUYeCKOW U
PAKTUUECKON MOJITOTOBKUA OOYYarOIIUXCs, BRIOPABIINUX ONpEeAeaEHHbIA Mpoduin
oOyueHus1, B TOM YHCIIE C TIEPCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3anusix npodeccuoHanbHOro oopasoanus. Hapsmay ¢ atum,



B cBete TpeboBanuit ®I'OC COO Kk mIaHUPYEMBIM pe3ylbTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
U3ydeHHE TMpeaMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe€ Ha pelIeHHue 3aaady
BOCITUTAHUSI U COLIMAJILHOTO Pa3BUTHUsI OOyYarolIUXcs, HA (POPMUPOBAHUE Y HUX
OOIIEMHTEIUIEKTYaJIbHBIX YMEHHUM, YMEHUI pallMOHATU3AlUA y4eOHOTO Tpyla U
00OOIMEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsitomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO H3y4deHHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHnuyeckas Xxumus». [Ipu onpeneneHun noaxon0B K 0TO0pY U CTPYKTYpPHOI
OpraHM3ald COJAEP)KAHUS STUX KYpPCOB B MPOTpPaMMe IO XHMHHU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o pasznuuuax 0a30BOro u yriryOJaEHHOTO
YPOBHEH U3yUYeHUs IpeaMeETa.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpPraHWYECKasi XUMUS» COCTaBISIET COBOKYIMHOCTh TMPEAMETHBIX 3HAHUN U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HaHUW TIOMy4YaeT OMpeneiIEHHOE TEOPETUYECKOE OTOTHEHHE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEJIMUYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
DJIEMEHTaX W CBOWCTBAX HMX COEJAMHEHHWN HAa OCHOBE PACIIUPEHUS U YTIyOJIeHHs
IPEJICTAaBICHUNA O CTPOEHUM BEIIECTBA, XMMHUYECKOM CBA3M M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIUi, paCCMATPUBAEMBIX C TOYKU 3PCHUS XUMUYECKONH KUHETUKHU
M TepMOAMHAMUKU. M3ydeHue nepuoanueckoro 3akoHa u Ilepuoanueckoit
CUCTEMBl  XHMHUYECKHX  DJJEMEHTOB  0Oa3upyercsi  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXaHWYECKUX TMPEACTABICHUSIX O CTPOCHUU aTOMa. XUMUYECKasi CBSI3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUS] MEeXaHU3MOB e€¢ oOpazoBanus. U3ydenue
TUTIOB ~ peakiui  JIomojHseTcss  (GopMHpoBaHMEM  TpEACTaBICHUH 00
AIIEKTPOXUMHUYECKUX MPOIECCaxX U IEKTPOJIN3E PACINIaBOB U PaCTBOPOB BEIIECTB.
B kxypce opraHmdeckold XWMHUU TPH PACCMOTPEHUH PEAKIIMOHHON CITOCOOHOCTH
COCIMHEHUI ynemnseTcs 0co00e BHUMaHUE BOMPOcaM 00 dIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIUSIHUY aTOMOB B MOJICKYJIaX ¥ MEXaHHU3MaX PEaKIIHii.

Ocoboe 3HayeHWEe WMEET TO, UYTO Ha COACpPNKAHHE KYypCOB XHUMHHU
yrayOaE€HHOTO YPOBHS U3YUEHHS I KJIACCOB ONMpeAeEHHOro npodus (rJiaBHbIM
oOpa3oM Ha WX CTPYKTYpy H XapakTep JOMOJHEHWA K oOImelH cucreme
MIPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIUSHUE CMEXKHBIE TIPeIMEThl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa IS KJIacCOB XUMHUKO-(pu3ndeckoro mpoduius Oosbiioe
3HaueHue OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no obmed xumuu. [Ipu



U3yYECHUU TMIpeJMETa B JAHHOM Cllydyae akLEHT OyJeT cleilaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (U3HKE: aTOMHO-
MOJIEKYJISIpHAsE Teopusi (MOJEKYJspHas Teopusi B (U3HUKE), 3aKOHBI COXPAHEHUS
MacCcbl M DHEPTHM, 3aKOHBl TEPMOJMHAMHUKH, 3JIEKTPOJIM3a, MPEICTABICHUA O
CTPOCHHUH BEILLECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIJIACCOB XUMHKO-
Oouonornueckoro npoduiast OONBUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh — JJisi  Ooliee
OOCTOSITEILHOTO ~ PACCMOTPEHHMS] XUMHMYECKOM  OpraHm3aluu  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEpPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JHUOUABL, OCJIKH, YIIeBOAbl, HYKJIECHHOBBIC
KUCJIOTHI U Apyrue. [Ipn 3TOM 3HaHWA O COCTaBE M CBOMCTBAX NPEICTABUTEICH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEILIECTB CIIY)KaT OCHOBOM I W3y4ECHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOLIEHAYYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUYECKOT0 MPUMEHEHHS HAyYHbIX
3HAHMM M3y4eHHE NpeaMera «XUMHUsS» Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YeOHbIMH MpeJIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuHbIE TpenMeTv», «MaTtemaTuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMUS» Ha YIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearonaraet
peanu3anuIo TaKux LeseH, Kak:

e (dopMupoBaHHME TPEACTABICHUI: O MaTepHaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojim B obOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  pEIICHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUIECKON M MHINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCleyeHnn palMoOHAIBHOIO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

e OCBOCHME CHCTEMBI 3HAHWM, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa: PyHIaMEHTATbHBIX
MOHATUM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX MPEACTABICHUN O



CTPOCHUHM BEIIECTBA HA pPa3HBIX YPOBHAX — ATOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAHUS XMUMHUYECKHX PEAKIUU, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 001X
HAyYHBIX MPUHIUINAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHCHHUS
KIIFOUEBBIX HMJIEH U TPOOJIEM COBPEMEHHOW XUMHH, JJI OOBICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIICHHs MPOOJIEM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaju3a v OIIEHKH C MO3UIIMI HKOJOTUYECKON 0€30MacHOCTU MOCIIEICTBUI
OBITOBOM M MPOU3BOACTBEHHON [EATEILHOCTH YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BEILIECTB;

yriyOJieHue  MPEJCTaBICHUNM O  Hay4YHbIX  METOJAaX  IO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHH OPUEHTUPOBATHCS B MHUpPE
BEIIECTB W OOBSCHECHHMS XHUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEITEIHBHOCTH U TOBCEIHEBHOM KU3HHU.

B mnnane peanuzanuy NepBOOYEPEIHBIX BOCHHUTATEIbHBIX U Pa3BUBAIOIINX
(GyYHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHero oOIiero oOpa3oBaHUs MPU HU3YUYCHUHU
npeaMera «XuUMHUS» Ha  YIIYOJI€HHOM  YpOBHE OCOOYI0  aKTyallbHOCTh
IpUOOPETAIOT TaKUE LIeNU U 3a/1a4H, Kak:

BOCIIUTAaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKHU;

pa3BUTHE MOTHUBAIMM K OOYYEHHWIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTAaHWIO  HAa  OCHOBE  YCBOCHHUS
o0111eueTI0BEYECKUX [IEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILIEKTYATbHBIX M TBOPUYCCKUX
criocoOHOCTEeM oOyuarmuxcs, (QopMHpOBaHHUE Y HHUX CO3HATEIBLHOIO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIJIOBHUIO YCTIEITHON MpOo(decCHOHATBLHON U 00IEeCTBEHHOM NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHEpOBaHWEe YMEHWH W HAaBBIKOB Pa3yMHOTO MPHPOAOTOIL30BAHMS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIIBHOCTH.



OO1ee 4YnCI0 YacoB, MPEAYCMOTPEHHBIX AJISl U3yYEHUSI XMMUU Ha YTIyOJIeHHOM
YpOBHE cpenHero odmiero oopasopanus, coctaisieT 204 gaca: B 10 xracce — 102
yaca (3 gaca B Hezmeno), B 11 kimacce — 102 4gaca (3 yaca B HEZCITIO).



COAEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIEC TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: pPa3BEPHYTas, COKpaliEHHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie YQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenre o kiaccupuUKalMud OpPraHUYecKUX BemiecTB. [loHsiTHE O
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, OOYIJIMBAaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIEeKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XHWMHUYECKHE CBOMCTBA QJIKaHOB: PEAKUWU 3aMEIICHUs, W30MEpHU3alui,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3aMEIIECHHUS .

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoanKkaHoB. CrocoObl MOMy4YeHus U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKEHOB, Sp*-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepusa. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHUs. KHUCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHuE MoOJieKynbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



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

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHd. B3auMoaelcTBUE IUTaIOTCHAIIKAHOB C MAarHue€M W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

DKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M WX IMPEBpalICHUIL:
u3ydeHue (U3NYECKUX CBOMCTB YIJIE€BOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJEBOAOPOIOB U FAJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBSI3M MEXAY MOJIEKYJAMH CIIUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesoBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMUYECKHE CBOWMCTBA: PEAKLUHU 3aMEIICHUS, B3aUMOJIEUCTBHE C OpPraHUYEeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha QeHona. TokcHuuHOCTH (¢eHona.
Crioco0sI osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKME CBOMCTBAa  aJbJETHIOB W  KETOHOB:  PEAKIHU
npucoeguHeHus. OKUCIEHUE albJIETU0B, KAYECTBEHHBIC PEAKIIUU Ha albICTHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3ndeckrue CBOMCTBA
OJIHOOCHOBHBIX MPENIEIbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHbie CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHL. [loHSATHE O MPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJbMUTHUHOBAS, OJICMHOBAs, JIUHOJEBAS,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

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

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mmast xapakrepucTuka yrieBoaoB. Kinaccudukamus yriaeBoaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YHYACTUEM CIIMPTOBBIX U aJIbJICTUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapuaoB. Haxoxaenue B nmpupoje u npumenenue. [lonmcaxapuapl: kpaxmadn,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBA KpaxMasia: TMAPOJIN3, KAYECTBEHHAs PEAaKUUs C MOAOM. XHMHUYECKHUE
CBOMCTBA IEJUTIOIO3BI: TUAPOIU3, MOdydeHue (upoB 1emutono3bl. [lonsTtue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHbIE METOJIbl HM3YyYEeHHUsI BEIIECTB M WX IMPEBpAIICHUM:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHMPTA B aJIbJIETU]] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumumyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TcCoaepxkale OPraHnvecKne coeTuHeHusl.

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

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiInHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJE, JIEHATypalrus OENKOB NMPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



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

[TomumepHble Mmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIIPOIINJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

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

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

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJbl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 kiacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHHE KaK OOIIHUX eCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukanus, HaOIIOJCHHE, H3MEPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKHUE BEIUYUHBI, €IUHUIIBI HW3MEPEHHs, CKOPOCTh, HHEPIrHs,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



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

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

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

11 KIIACC

OBHIASI N HEOPTAHUYECKAS XUMUA

Teopernueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMu4eckun aneMeHT. M3oromnbel. CtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIC YMCJIA. DHEPIEeTUUYCCKHE YPOBHH U
noaypoBHH. AToMHBIe opOuTanu. Kiaccudukaius XUMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacmpenencHue SIIEKTPOHOB 10 AaTOMHBIM  OpPOHUTAJISAM.
DNeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Tepuonuueckuii 3akoH u Ilepuoauueckas cucreMa XUMMHYECKUX 3JIEMEHTOB
JI.N. Menneneera. CBa3b NepruoanUecKOro 3akoHa U I[leproanyeckoil CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJOXHBIX BEHIECTB IO TpynmaM U M[epuoiaM. 3HAYCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMuyeckass CBSI3b. BHIBI XMMHMYECKOM CBS3HM: KOBaJICHTHAs, HMOHHAasd,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBINA. DHEPTrus U JIuHa CBA3U. [10JIsIpHOCT, HAITPABICHHOCTD U
HACBIIIAeMOCTh KOBAJECHTHOM CBs3W. KpaTHbie CBs3u. BogopojHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeuHEeHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucreMax. Mctuaabie pactBopsl. [IpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIEHTpanusi. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. TpUBUATIBHBIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusX. TeriaoBbie 3QPEeKThl XUMUUECKUX PEaKlUi.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OO6patumMble U HEOOpaTHUMbIE peakIuu. XuMUyeckoe paBHoBecue. KoHncranTa
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJIHBIX PACTBOPOB: KHCIIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAHOBUTENb. I[IpollecCchl OKHCIEHHS W BOCCTAHOBJIEHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUTMUECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumMusi.

[Tonoxenne HemerawuioB B llepuoguueckord cHCTEME  XMMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWcCTBAa. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigyyeHus, (U3NUYEecKue H
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxkHeunie KUCIopoacoaepKaIne
COEIMHEHUS TajoreHoB. JlabopaTopHble U MPOMBITIUICHHBIE CIIOCOOBI MTOTYYCHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIICHHBIE CITOCOOBI TOTyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. HaxoxzaeHnue B NpHUpPOAE, CIOCOObI TMOJY4YEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. Haxoxnenue B mpupojie, CHOCOObl TMOJydeHHUs, (puanyeckue u
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. HaxoxnaeHue B mpupoje, CHocoObl MONydeHUs, (PU3MYecKue u
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e conu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya0OpeHus.

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

Kpemunii. Haxoxxnenue B mpupome, crnocoObl MOJNy4eHHs, (PU3HUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

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

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

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHUE: nony4YeHue, Gu3ndeckrue 1 XUMUYECKUe CBOMCTBA, TPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB No0ouHbIX moarpynn (b-rpymm)
[lepuonnueckoi CUCTEMBI XUMHUYECKHUX AJIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckrue M XUMHYECKHME CBOMCTBA MapraHila U €ro COeJUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
ruapokcuel U conu xxeneza(ll) u xenesa(lll). Tlonyuenue u npuMeHeHUe keje3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TMIPOKCHIA HUHKA, THAPOKCOKOMIUIEKCH HMHKA. [[pumenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJJIOB ¢ BOAOM (BO3MOXHO HCIIOJIb30BAHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUs dyenoBeyecTBa. [loHsTue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMblliIeHHbIE CTIOCOOBI MOTYYEHUSI METAJIIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
UCIOJIb30BAHUS JIEKAPCTBEHHBIX MpenaparoB. Pojab XUMUM B pa3BUTUN METUIIUHBI.



XUMUsl THIIKA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIC 100aBKU. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCIOJIb30BaHUSl IpenaparoB OBITOBOM XWMHUHM B TOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuansl i 31eKTpOHUKUA. HaHOTEXHONIOTHH.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00BEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEaKLUHU, €CIU OJHO U3
BEILIECTB HMMEET MpuUMecH, Macchbl (00BEMa, KOJIMYECTBAa BELIECTBA) MPOIYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHW4YeCcKoN XUMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiacCu(PUKalus, NepUOIUIYHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kieTka, opraHusM, dKocHcTeMa, onocdepa, MeTaboIM3M, MaKpo-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
peCypchl.

TexHOoNorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METaJULyprus, CTPOUTEIIbHbBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUYECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



nperuaparoB, IMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHUU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM 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; HATMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; 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 [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

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



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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO MTOBEICHHUS;

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

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YY4ETOM OCO3HAHHUS MOCIEIACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

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

coOJtoicHUsT TpaBwi 0e30MacHOTO OOpallleHUs C BELIECTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

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

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEHICHUH MPaKTUYECKUX 3adad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

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

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

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

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

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

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COUUAIBHON CPEIbI;



OCO3HAHUS HEOOXOJWMOCTH WCIIOJIh30BAaHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
OPUPOIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIArONPHUSATHBIE KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLMAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

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

MOHUMAaHUsl CHeUU(PUKA XUMHM KaK HayKd, OCO3HaHusi €€ poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JJIS  COBPEMEHHOU
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B PA3BUTHH MEAMIIMHBI, 00€CTIeueHnN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JIJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHUpPa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMH;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHHUS  MHPOBO33PEHHS]  OOydYaroIIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

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

MeranpeagMeTHbIe pPe3yiabTaTbl OTPAXKAIOT OBJIAICHUE YHUBEPCATLHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUN M YCTAHABJIMBATH WX B3aHMMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJCHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJIEIbHBIE TTPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



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

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OpPMYJIMpPOBAaHHBIE BOIPOCHl B KAaye€CTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynibTar, (opMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

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

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orObope wuHPOpMAIMK, HEOOXOAMMOW [Jisi BBIMOJHEHUS Y4YEOHBIX  3a/a4y
OIPEAECIEHHOTO THUIIA;

pUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

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

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



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

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu yueOHOTo NMpoeKTa, U (GOpMYIUPOBATH BHIBOBI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, OMpenenss e€ Iead W 3aJadyd, KOHTPOJHMPOBAaTH W 10 Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHUHU Y4YeOHBIX U HCCIICIOBATCIIbCKUX 3a7ad, BBIOMpaTh Hambojee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BCIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUIECKUE
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYAIMAX, CBA3AHHBIX ¢ XUmuen. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poju B 00€CleueHnH yCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



NUIIEBOM O€30MMACHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JAaHUU HOBBIX MATEpPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE ITOHATHSI — XUMUUYECKUN JJIEMEHT, aTOM, SIIPO U JIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKeNeT, (PyHKIMOHAIbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasi), H30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAHEHU S
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PEAKLUHUH, TEPMOAMHAMUYECKUX W KUHETHYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATeTLHOCTH  4YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (HA MpUMEpe MPOU3BOICTBA METaHOJIa, epepaboTKH HePTH);

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

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY JJISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBJISAITb YPAaBHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTABJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



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

c(hOpMHPOBAHHOCTh YMEHHUMN: yCTAaHABIMBATH MPUHAIC)KHOCTh M3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTICIHHBIX
MPEJACTABUTENICH OPraHMYECKUX BELIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TIIULEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHWUI, U3OIPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

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

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. BytiiepoBa 1151 0OBbSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB, ITUKJIOATKAHOB, aJIKEHOB, aJIKaJIMCHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJOPOJIOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBS3M (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHNE TPOIYKTOB NIEPEePadOTKH;

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

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



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

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

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

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS IS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUU DJKCIEPUMEHT (MOJyYeHUE U U3YYEHHE CBOWMCTB OPraHUYECKHX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpalieHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM O00OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa DKOJOTHYECKH I1eJIeCO00pPa3HOTO TOBEACHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAas cMbICH TToka3zaresns [1JIK;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HaydHaS
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOIass M HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEUICHUU MPOOJIEM HKOJOTHMUYECKOM, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 370POBBIO M IPUPOJHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAUINYECKAsl pEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS JJICKTPOIUTHUUYECKON MUCCOIUAIINU, TEPUOIUYECKUNA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JI€KalMe€ B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM W
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJMHAMUYECKMX W KHHETHMYECKHUX 3aKOHOMEPHOCTIX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX NPEBPALLECHUN;



c(OpPMUPOBAHHOCTh YMEHHUSI HCIIONb30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSA3M U THUMA KPUCTAIMUYECKOM pEHETKH, OOMEHHBIN u
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolMx BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuH, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPUOJUUYECKOTO 3aKoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MEPHOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHsS] CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJACCOB,  MOJATBEPKIATH
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA IMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIO OanaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKklui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



chOPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jecTBuil (mpuniui Jle [llarensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JI0Jsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAsI KOHIICHTpAIUs;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00bEMa, KOJIHWYEeCTBAa BEIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakIuu, PpeIICHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
paznu4HON (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAJIM3UPOBATh W OIEHWBATH UX
JIOCTOBEPHOCT;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh TPABUIIA MTOTH30BAHUS XUMUYECKON
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3Mbl ONPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeacTBa MaccoBor nHPopManuu, MIHTEpHET U Apyrue), KpUTUYECKH
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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' nepepaboTka https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.5 ["anoreHnpon3BOIHBIE YTIIEBOJAOPOAOB 4 1 https://m.edsoo.ru/7f41837¢
Hroro no paszneny 35
Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust
bu6mmoreka [IOK
3.1 Crpret. Deron 1 1 https://m.edso0.ru/7f41837c
KapOonunbpHbIe COeAMHEHNUS: abICTHIBI 1 bu6mmorekxa [IOK
3.2 keToHbl. KapOboHoBbIe KuCIOTHI. ClI0KHBIE 21 1 https://m.edsoo.ru/7f41837c
a¢upsl. XKupbl
3.3 VriaeBoanl 9 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

https://m.edsoo0.ru/7f41837¢

Hroro no pazneny 41
Pasznea 4. A3oTconeprkaiye oOpraHudecKkue coe{uHeHust

4.1 AMuHEI. AMUHOKUCIIOTEL benku 12 Egggﬁﬁfggggﬁ}% 11837¢
Hroro no pazgeny 12
Pa3zgea S. BoicokoMoOJIeKY/IsIpHBbIE COeIMHEHUS

5.1 BricokoMonekynsipHbIe COSIMHEHMS 6 BH6J_IHOTeKa LHOK

https://m.edso0.ru/7f41837c

Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 ‘
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11 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m IpOrpaMMBbL Beero KOﬁHTpO.HbeIe HpﬁaRanecmle 06PA30BATEILHBIC
padoThI padoTsI pecypch
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH bubmmoreka [JOK
1.1 u [lepuonnueckas cucTeMa XMMUICCKUX 9 0 0 https://m.edsoo.ru/7f41837c
anemenToB 1. . Menaeneena
19 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubmmoreka [JOK
' BEILICCTB https://m.edsoo.ru/7f41837c
bubnuoreka [{OK
13 XHMHICCKAC PCaKIIHH 19 1 3 https://m.edsoo.ru/7f41837c
Wroro mo pazmeny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bubmmoteka IIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/7f41837c
bu6nunorexa LIOK
2.2 Merauisl 23 1 2 https://m.edsoo.ru/7f41837c
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 Meto/bl TO3HAHUS B XUMUHU. XUMHS U 9 0 0 bubnuoreka [{OK
' KU3Hb https://m.edsoo.ru/7f41837c
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8 ‘
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Ne Tema vooKa KOHquCTB;)anCOB I Hara DJIeKTpOHHbIe U (pPOBbIE
n/n yp Beero OHTPOJIbHBIE PAKTHYUCCKUE |\ avyennst  0GpasoBaTelbHBIE pecypebl
padoThI padoThI
[Ipenmer u 3}£aquHe Bu6morexa I[OK
1 gpraHquCKOH XIMAH, 5 1 0 0 https://lesson.academy-
PEICTABICHIE O MHOTO0DpASHH content.myschool.edu.ru/04/10
OpPraHUYECKUX COEAMHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa bubmmoreka [JOK
yriepoza (OCHOBHOE U https://lesson.academy-
2 BO30Y)KIEHHOE COCTOSHMS). 1 0 0 content.myschool.edu.ru/04/10
BanenTHsle BO3MOKHOCTH aTroma
yriepoaa
XuMuyeckas CBSI3b B bubnunoreka LIOK
OpPraHUYECKUX COSAUHECHUSX. https://lesson.academy-
3 MexaHu3Mbl 00pa30BaHUsI 1 0 0 content.myschool.edu.ru/04/10
KOBQJIEHTHOM CBSI3U, CIOCOOBI
pa3pbiBa CBA3EH
Teopus cTpoeHHs OpraHMYECKUX bubmorexa HOK
4 coeunenuii A. M. Byrneposa 1 0 0 https://lesson.academy:-
o content.myschool.edu.ru/04/10
Bunel nsomepun: ctpykTypHas, bubmmnoreka [HOK
5 IIPOCTPaHCTBEHHAs!. DIEKTPOHHBIE 1 0 0 https://lesson.academy-
3¢ GeKTHI B MOJTEKYIax content.myschool.edu.ru/04/10
OpPraHUYECKUX COEANHEHUN
[IpencraBienue o Ki1accuPpUKaun bu6muoreka [JOK
6 U cucTeMaTh4ecKas HOMEHKIIaTypa 1 0 0 https://lesson.academy-
(IUPAC) oprann4eckux BeHIeCTB content.myschool.edu.ru/04/10
7 Krnaccudukanus peaxuuii B 1 bu6muoreka [JOK
OpPraHUYeCcKON XUMHUHU https://lesson.academy-
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content.myschool.edu.ru/04/10

CucreMmaruzanys 1 00001eHe

bu6nmoreka [IOK

8 SHAKI 10 TeMe https://lesson.academy-
content.myschool.edu.ru/04/10
AJIKaHBI: TOMOJIOTHYECKHUH PSJI, bu6nmoreka [IOK
obmrast popmysa, HOMEHKIATypa U https://lesson.academy-
9 H30MEPHSI, SIIEKTPOHHOE U content.myschool.edu.ru/04/10
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT
bubmuoreka [{OK
Du3nYeCKUue U XUMUICCKHEC _
10 CBONCTEA ATKAHOB https://lesson.academy:-
content.myschool.edu.ru/04/10
HaxoxaeHne ankaHoB B IPUPO/IE. bu6nmorexa LIOK
11 CriocoOBbI MoTydeHHs 1 https://lesson.academy-
MIPUMEHEHHE aJIKAaHOB content.myschool.edu.ru/04/10
[uknoankansl: oomas Gopmyia, Bbu6mmoteka [JOK
HOMEHKJIaTypa 1 U30Mepus, https://lesson.academy-
12 0COOCHHOCTH CTPOCHUS U content.myschool.edu.ru/04/10
XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJTYYCHUS U TIPUMEHEHUE
Pemenue pacuéTHbIX 3a7a4 Ha bubmmnoreka HOK
OIIpeJIeIEHUe MOJIEKYIIIPHOM https://lesson.academy-
(bopMyJIBI OPraHUYECKOTO content.myschool.edu.ru/04/10
13 BEIECTBA IO MAaCCOBELIM JOJISIM
aTOMOB 2JIEMEHTOB, BXOJISAIINX B
ero coctaB. CucremaTu3anus u
00001IeHNE 3HAHU TI0 TEME
AJIKEHBI: TOMOJIOTUYECKUH PSJI, but6mmorexa [IOK
obmas popmyina, HOMEHKIATYypa, https://lesson.academy-
14 JNIEKTPOHHOE M MPOCTPAHCTBEHHOE content.myschool.edu.ru/04/10
cTpoeHue Mosekyn. CTpyKTypHas
1 IIUC-TPaHC-U30MEPHS AITKEHOB
15 DOuU3nIecKrue 1 XUMHUYECKHUE but6mmorexa [IOK
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CBOMCTBA ajukeHoB. [IpaBuiio
MapkoBHHMKOBa

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

CriocoObI mostyueHust u

bubnunoreka LIOK

16 HpUMEHEHIE ATKEHOB https://lesson.academy-
content.myschool.edu.ru/04/10
[TpakTuyeckas padora Ne 1 o
17 teme "lloydyeHue sTriieHa U
W3y4YEeHUE ero CBOMCTB"
Pemenne pacu€THbIX 3a1a4 HA Bbu6moteka [JOK
18 OIpeJIeJIeHUuE MOJIEKYJIIPHOI https://lesson.academy-
(bopMyJIbI OPraHUYECKOTO content.myschool.edu.ru/04/10
BEILIECTBA
AnKanueHsbl: CONpsKEHHBIE, bu6nmorexa LIOK
19 M30JIMPOBAHHbIE, https://lesson.academy-
KyMyiupoBaHHble. OcoOeHHOCTH content.myschool.edu.ru/04/10
3JIEKTPOHHOTO CTPOEHUS
XHUMHYECKHE CBONCTBA bubmmorexa [IOK
20 COMPAKEHHDIX JHEHOB https://lesson.academy-
content.myschool.edu.ru/04/10
CrniocoOsl monyueHus: u bubmmorexa [IOK
21 https://lesson.academy-
TPUMCHCHHE aTKaICHOB content.myschool.edu.ru/04/10
AJIKMHBI: TOMOJIOTHYECKUH Psij, bu6nunorexa LIOK
obias popmyia, HOMEHKIATypa, https://lesson.academy-
22 3JIEKTPOHHOE M MTPOCTPAHCTBEHHOE content.myschool.edu.ru/04/10
CTPOEHUE MOJICKYJI, (PU3UIECKHE
CBOICTBa
bubnunorexa LIOK
23 XUMHUYECKUE CBOMCTBA AIKHHOB https://lesson.academy-
content.myschool.edu.ru/04/10
KauecTBeHHbIE peaknu Ha bubmorexa [IOK
24 https://lesson.academy-

TPOMHYIO CBS3b

content.myschool.edu.ru/04/10
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CriocoObl TTOTy4eHHS U

bub6nmoreka [IOK

25 HDHMEHOHIE MIKHHOB https://lesson.academy-
P content.myschool.edu.ru/04/10
N bu6nmoreka [IOK
Pemenue 3agad: pacu€rsl 1o ]
26 YPAaBHEHUIO XUMUYECKOU pEAKLINU https://lesson.academy-
content.myschool.edu.ru/04/10
7 CucreMmaruzanys 1 00001eHe
3HaHUH MO TeMe
ApeHbl: TOMOJIOTUYECKUH Psigl, Bbu6moteka [JOK
obmast popmysia, HOMEHKJIATYpa. https://lesson.academy-
28 DJIEKTPOHHOE U content.myschool.edu.ru/04/10
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI O€H30J1a U TOIyOJIa, X
(hu3UYeCcKre CBONCTBA
. bubmuoreka [{OK
XUMHYECKUE CBOMCTBA aPEHOB: .
29 PeaKIIM 3aMemeHs https://lesson.academy:-
content.myschool.edu.ru/04/10
XUMHYeCcKHe CBOMCTBA apEHOB: bubnmnoreka HOK
30 peaxiuu MprucoeInHeHus, https://lesson.academy-
OKHCJICHHE TOMOJIOTOB OEH30I1a content.myschool.edu.ru/04/10
Oco0EeHHOCTH XUMHUYECKUX bubmmorexa LOK
31 cBoficTs cTHpOA https://lesson.academy-
content.myschool.edu.ru/04/10
Pemenue pacuéTHbIX 3a7a4 Ha bubmmnoreka HOK
30 oTpeieNieHue MOJIEKYIIpHOU https://lesson.academy-
(bopMyJIBI OPraHUYECKOTO content.myschool.edu.ru/04/10
BEILIECTBA
CriocoOsl mostyueHus u bubmorexa HOK
33 HpUMeHEH} e apeHOB https://lesson.academy-
content.myschool.edu.ru/04/10
I'eneTnueckas CBA3b MEKIY bubmuotexa [IOK
34 pa3IMYHBIMH KJIaCCaMU https://lesson.academy-

YTJIEBOJIOPOJIOB

content.myschool.edu.ru/04/10
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Pacuérsl o ypaBHEeHUAM
XUMHUYECKUX PEAKLUN.

bub6nmoreka [IOK
https://lesson.academy-

35 Cucremaruzanus u 06001IeHNE content.myschool.edu.ru/04/10
3HaHUM 110 TEME
[Tpuponusbiii ra3. [lomytHbie bubmorexa LIOK

36 He(TAHbIE rasE] ' https://lesson.academy-

content.myschool.edu.ru/04/10

KameHnHbli1 yroap U IpoIyKThl €T0 bubmorexa HOK

37 HepepaBoTiu https://lesson.academy-

content.myschool.edu.ru/04/10

Hed1p 1 ciocoOsI e€ Bbu6mmoteka [JOK

38 nepepadbotku. [IpumeHenue https://lesson.academy-
MPOJIYKTOB MepepadboTku HedTh content.myschool.edu.ru/04/10
I'enernueckas CBS3b MEXKAY Bbu6mmoteka [JOK

39 Pa3IUYHBIMH KJ1acCaMu https://lesson.academy-
YIIIEBOI0POIOB content.myschool.edu.ru/04/10
I"anorenonpounsBoaHbIE bubmuoreka [IOK

40 YIIIEBOOPOIOB: IIEKTPOHHOE https://lesson.academy-
CTPOCHHE; pEaKIUU 3aMeIICHHUS content.myschool.edu.ru/04/10
rajoreHa
JlelicTBue mienoyeit Ha bubmuoreka [IOK
raJIOTeHITPOU3BOTHBIE. https://lesson.academy-

41 Bzaumoneiictue content.myschool.edu.ru/04/10
JUTaJIOTeHAIKAaHOB C MarHueM U
ITUHKOM
Cucremaruzanusa 1 0000IIeHne

42 3HAHUHU IO pa3jeny
"VYrieBomopoasr"

43 KonTponbhas pabota no teme
"Yranesonpopoast"
[IpenenbHbIE OTHOATOMHBIE bu6nunorexa LIOK

44 CIIMPTHI: TOMOJIOTHYCCKHH PSII, https://lesson.academy-

ob1mast popmyna, CTpoeHue

content.myschool.edu.ru/04/10
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MOJIEKYJI, U30MepHs,
HOMEHKJIATypa, Ki1accupukamus,
(busnueckue cBoicTBa

XuUMHYECKHE CBOMCTBA bu6nmoreka [IOK
45 MpeIeIbHBIX OJJHOATOMHBIX https://lesson.academy-
CIIMPTOB content.myschool.edu.ru/04/10
CriocoObl TTOTy4eHHS U bubmuorexa [IOK
46 MIPUMEHEHHUE OJTHOATOMHBIX https://lesson.academy-
CIIUPTOB content.myschool.edu.ru/04/10
[IpocTeie 3¢upsl: HOMEHKIATYpa U bubnnorexa [JOK
47 HU30MEepHsi, 0COOCHHOCTH https://lesson.academy-
(U3HYECKUX ¥ XUMHYECKHX content.myschool.edu.ru/04/10
CBOWCTB
MHoroaTtoMHbI€ CIIUPTHI: Bbu6mmoteka [JOK
48 STUJICHIIMKOJIb U NIIMLEPHH, UX https://lesson.academy-
bu3MUecKre 1 XMMUYCCKHE content.myschool.edu.ru/04/10
CBOMCTBA
CriocoObl TTOTy4eHHS U bubmuoreka [IOK
49 MPUMEHEHHE MHOTOATOMHBIX https://lesson.academy-
CIIUPTOB content.myschool.edu.ru/04/10
DEHOJI: CTPOEHUE MOJIEKYJIBI, bubmuoreka [IOK
50 ¢u3nyeckre CBONCTBA. https://lesson.academy-
TokcuuHOCTB (eHoNa content.myschool.edu.ru/04/10
bu6mmoteka IIOK
51 XuMuueckue cBoMCTBa (heHosna https://lesson.academy-
content.myschool.edu.ru/04/10
but6mmorexa [IOK
CriocoObI nostyueHust u _
52 npuMenenne berona https://lesson.academy-
content.myschool.edu.ru/04/10
[IpakTuueckas padora Ne 2.
53 Pemenne skcriepuMeHTaTBHBIX

3amad o Teme "CriupThl U
¢benomnsr"
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CucreMmaruzanys 1 00001eHe

bub6nmoreka [IOK

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

AJpneruapl 1 KETOHEL: bu6nmoreka [IOK
JNEKTPOHHOE CTPOCHHE https://lesson.academy-

55 KapOOHHMILHOM TPYIIIIbI; content.myschool.edu.ru/04/10
TOMOJIOTHUYECKHUE PSJIbI, 001as
dbopmyna, uzomepus u
HOMCHKJIATypa
AJBIeruansl 1 KETOHEL: bubnunoreka LIOK

56 (u3HYeCKre CBOMCTBA; peaKIuu https://lesson.academy-
MPUCOSTUHCHUS content.myschool.edu.ru/04/10
Peakuym oxuciaeHus u bubnunoreka LIOK

57 Ka4eCTBCHHBIC PEAKIIMH https://lesson.academy-
aJIbJICTHJIOB ¥ KETOHOB content.myschool.edu.ru/04/10
CriocoOslI MoNTy4eHus alnbAeTHI0B bubmmorexa HOK

58 U KETOHOB https://lesson.academy-

content.myschool.edu.ru/04/10

OIHOOCHOBHBIE TIPE/IETbHbIE bubnnorexa [JOK

59 KapOOHOBBIE KUCIIOTHI, https://lesson.academy-
0COOEHHOCTH CTPOCHMS UX content.myschool.edu.ru/04/10
MOJICKYIT
N3omepust 1 HOMEHKIIaTypa bubmuoreka [JOK

60 KapOOHOBBIX KHCIIOT, UX https://lesson.academy-
¢bu3nueckue cBoiicTBa content.myschool.edu.ru/04/10
XHUMUYECKUE CBOMCTBA but6mmorexa [IOK

61 MpeieIbHBIX OJHOOCHOBHBIX https://lesson.academy-
KapOOHOBBIX KHCIIOT content.myschool.edu.ru/04/10
Oco6eHHOCTH CBOWCTB bubnuotexa [JOK

6 MYpaBbHUHOM KUCIIOTHI. https://lesson.academy-
Muoroo0pasue KapOOHOBBIX content.myschool.edu.ru/04/10
KHCIIOT

63 OCOoOEHHOCTH CBOICTB: bubnunorexa LIOK
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HeMnpeeIbHBIX U apOMaTUYECKUX
KapOOHOBBIX, TUKaPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BbICIINUX
KapOOHOBBIX KHUCIOT

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

Ilonsrue o IMPOU3BOJHBIX

bu6nmoreka [IOK

64 CADBOHOBLIX KHCIOT https://lesson.academy-
P content.myschool.edu.ru/04/10
bubnuoreka [{OK
CrniocoOsbl nostyueHus u _
65 MIPUMEHEHNE KapOOHOBBIX KUCIIOT https://lesson.academy-
content.myschool.edu.ru/04/10
Crnoxxubie 3Gupsbl: bubnnoreka [JOK
66 TOMOJIOTHYECKHH Psijt, oOmmast https://lesson.academy:-
bopmyia, u3oMepus u content.myschool.edu.ru/04/10
HOMEHKJIaTypa
bubnunoreka LIOK
Ou3nyeckue 1 XUMHUIECKHE _
67 CBOFICTBA AUPOB https://lesson.academy-
content.myschool.edu.ru/04/10
Pemenne pacuy€THbIX 3a1a4: 110 bubmuorteka [IOK
YPaBHEHHIO XUMHUYECKOU pEaKInu, https://lesson.academy-
68 Ha OmnpezeNeHre MOJIEKYIIPHOM content.myschool.edu.ru/04/10
(hopMyITBI OPTaHHUYECKOTO
BEILIECTBA
[TpakTuueckas padora Ne 3.
69 Pemenue skciepuMeHTAIbHBIX
3aja4 no Teme "KapOoHoBbIe
KUCNOThI. CioxHbIe Y3PUpHI"
but6mmorexa [IOK
Kupsr: ctpoenue, Gpusndeckue u _
70 XUMHUYECKHE CBOICTBaA (THIPOIIU3) https://lesson.academy-
content.myschool.edu.ru/04/10
Oco0EeHHOCTH CBOWCTB JKUPOB, bubnuotexa [JOK
71 COJIEpIKaIINX OCTATKH https://lesson.academy-

HCIIPCACIIBHBIX KUPHBIX KHUCJIOT.

content.myschool.edu.ru/04/10
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Kupsl B mpupoje

Mpbu1a KaK cOJIM BBICIITHX
KapOOHOBBIX KUCIIOT, HX MOIOIIIEEe

bu6nmoreka [IOK
https://lesson.academy-

72 nevictue. [Tonsrue o content.myschool.edu.ru/04/10
CHHTETHYCCKHX MOFOITUX
cpenctBax (CMC)
I'eneTnueckas cBsI3b bu6nmoreka [IOK

73 YII€BOAOPOAOB U https://lesson.academy-
KHCIIOPOJICOACPIKAIINX content.myschool.edu.ru/04/10
OpPraHUYECKUX BEUIECTB
Pacuérsl mo ypaBHEeHUAM bubsmorexa [IOK

74 ngnqecmxypeaK i https://lesson.academy-

peardi content.myschool.edu.ru/04/10

CucremaTu3aius 1 0000IIeHNE

& 3HAHUM 1O TeMe
OO01mmas xapakTepuCcTHKa bubmmoreka [JOK

76 YTIEBOIOB U Ki1accuukarms https://lesson.academy-
yIJIEBOJIOB (MOHO-, IU- U content.myschool.edu.ru/04/10
TIOJIMCAXapUIb)
MoHocaxapuabl: pusnueckue bubmuoreka [IOK

77 CBOMCTBA U HAXOXIECHUE B https://lesson.academy-
npupoje content.myschool.edu.ru/04/10
[Ipumenenue riarKo3sl, eé bu6nunorexa LIOK

78 3HAYECHUE B KU3HEIESATEIbHOCTH https://lesson.academy-
opraHuzma content.myschool.edu.ru/04/10
Jucaxapubl: caxapo3a, MajabTo3a bubmuorexa [IOK

79 u nakTo3a. Haxoxaenue B https://lesson.academy-
IPUPOJIe U IPUMEHEHUE content.myschool.edu.ru/04/10
JMCaXapuJiOB
[Tonucaxapuapl: cTpoeHue bubnuotexa [JOK

80 MaKpOMOJIeKyJ, (hu3nyeckue u https://lesson.academy-

XHMHYECKHE CBOMCTBA,
MIPUMEHEHHE

content.myschool.edu.ru/04/10
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ITonstue 00 HNCKYCCTBCHHBIX

bub6nmoreka [IOK

81 BOIOKHAX https://lesson.academy-
content.myschool.edu.ru/04/10
Pemenue pacyeTHbIX 3a/1a4 Ha bu6nmoreka [IOK
82 oTpe/ieNieHUE JT0JIA BBIXO/1a https://lesson.academy-
MIPOAYKTa PEaKIHH OT content.myschool.edu.ru/04/10
TEOPETUIECKH BO3MOIKHOTO
83 CI/ICTeuMaTI/ISaI_[I/ISI 1 00001IeHE
3HAHUU N0 pa3aeny
KontponbHas paboTa mo teme
84 "Kucnopoacoaepxamue
OpraHUYeCKUE COCTUHEHUA"
AMuHBIL: K1accuduKarms, bu6nmorexa LIOK
CTPOEHHUE MOJICKYJI, 001Ias https://lesson.academy-
85 bopmyina, uzomepus, content.myschool.edu.ru/04/10
HOMEHKJIaTypa 1 (pu3rueckue
CBOMCTBa
. bubmuoreka [IOK
XUMUYEeCKHE CBOMCTBA .
86 AT ATHIECKIX AMUHOB https://lesson.academy-
content.myschool.edu.ru/04/10
AHWINH: CTPOEHNE aHWIINHA, bubmmnoreka HOK
87 0COOEHHOCTH XHUMUYECKUX https://lesson.academy-
CBOWCTB aHMJIMHA content.myschool.edu.ru/04/10
CriocoObl TTOTy4eHUS U bubmuoreka [IOK
88 pUMEHEeHHE aln(paTHYECKUX https://lesson.academy-
AMHHOB content.myschool.edu.ru/04/10
AMUHOKHUCIIOTBI: HOMEHKJIATypa U bu6muoreka [JOK
89 nu3zomepusi, pusnyeckre cBOcTBa. https://lesson.academy-
OTenbHbIE TPEACTABUTENHN (- content.myschool.edu.ru/04/10
AMHHOKHUCIIOT
XHWMHUYECKHE CBOMCTBA bu6nunorexa LIOK
90 AMHUHOKHUCIIOT, UX OMOJIOTMYECKOE https://lesson.academy-

3HAUYCHUE aMUHOKUCIIOT. CHHTE3 U

content.myschool.edu.ru/04/10
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THAPOJIN3 ICIITUA0B

benku kak npupoHbIe TOTUMEPHI;

bu6nmoreka [IOK

91 CIDVKTVDEL GElKOR https://lesson.academy-
PYKLYP content.myschool.edu.ru/04/10
bu6nmoreka [IOK
92 XHUMHUYECKHE CBOMCTBA OCIKOB https://lesson.academy-
content.myschool.edu.ru/04/10
A3zoTcoaepkaliue bu6nmoreka [IOK
TeTEPOIMKINYCCKHE COCAMHEHUSI. https://lesson.academy-
93
HykJienHOBBIE KHCIIOTBI: COCTaB, content.myschool.edu.ru/04/10
CTPOCHHE U OMOJIOTHYECKAsl POJTh
[IpakTuueckas padota Ne 4.
94 Pemenue skciepuMeHTAIBHBIX
3a/1a4 o Teme "A3oTcoaepiKaiine
OpraHUYeCKUE COCTUHEHUA"
[IpakTuueckas padota Ne 5.
95 Pemenne skcriepuMeHTaTbHBIX
3aja4 1o teme "Pacrmo3HaBanne
OpraHUYEeCKUX COeTMHEHUM"
KonTponbHas pabota mo Teme
96 " A30TCoIepIKaIie OpraHnIecKue
coeauHeHus"
OCHOBHBIE TOHSATUSI XUMUHU bubnuoreka [{OK
BBICOKOMOJIEKYJISIPHBIX https://lesson.academy-
97 COEIUHEHNI U METOIBI UX CUHTE3A content.myschool.edu.ru/04/10
—IIOTMMEPHU3aANNS U
MMOJIUKOHICHCAIIHS
bubnunorexa LIOK
[Inactmaccel. YTunusanus u _
98 HepepaboTKa IIACTHKa https://lesson.academy-
content.myschool.edu.ru/04/10
DnacToMepbl: HaTypallbHbII bubmorexa HOK
99 https://lesson.academy-

CUHTCTUYCCKUC KAYUTYKHU. Pe3una

content.myschool.edu.ru/04/10
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100

101

Bonokna: HatypanbHble,

HCKYCCTBCHHBIC, CHHTCTUYCCKUC.

HOJ'H/IMepBI CcrienuaJIbHOro
Ha3sHa4YCHUA

[TpakTuyeckas padora Ne 6.
Pemenue skciepuMeHTAIbHBIX
3aja4 1o Teme "Pacro3naBanne
IUIACTMACC 1 BOJOKOH"

bub6nmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/10

102

O00011IeHIE U CUCTEMATU3ALIUS
M3yYEHHOTO MaTepHalia 1o Teme
"BpicOKOMONEKYISIpHBIE
coeauHeHu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero H3ydYeHHsi 00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI
bubnunorexa LIOK
AtoMm. CocTaB aTOMHBIX sJIEp.
1 x ccxutii snement. M30to 1 https://lesson.academy-
UMHUYECKUI DIIEMEHT. TOIIBI
content.myschool.edu.ru/04/11
CTpoeHune dIEKTPOHHBIX 000JI0UEK bubmorexa HOK
2 . f o . Op o qcna 1 https://lesson.academy-
TOMOB, KBAaHTOBBIE YHCJI
content.myschool.edu.ru/04/11
bubnuoreka [IOK
Kiaccudukanms XuMuaeckux
3 DIIEMEHTOB (S d-, f-amemenTBI) 1 https://lesson.academy-
P G content.myschool.edu.ru/04/11
Pacripenienenue 31eKTPOHOB 110 bubmorexa HOK
4 aTOMiB)IIM U P 1 https://lesson.academy-
P content.myschool.edu.ru/04/11
DneKTpOHHBIE KOHPUTYpaIUU bubmuoreka [IOK
5 ATOMOB PJIEMEHTOB B OCHOBHOM U 1 https://lesson.academy-
BO30YKIEHHOM COCTOSTHHH content.myschool.edu.ru/04/11
AIEKTPO - . bubnuoreka [{OK
JIEKTPOHHBIE KOH(PUT 15071
6 I/IOHO;paJ'IeKT 00TpH Z’Il?eJ'IIIBHOCTL . https://lesson.academy-
’ poOTpHLL content.myschool.edu.ru/04/11
[Iepuoanueckuii 3aK0H U
[Iepuonnueckas cucrema bubnunorexa LIOK
7 XUMHUYECKUX dieMeHToB []. U. 1 https://lesson.academy-

MenpeneeBa, CBSI3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS

content.myschool.edu.ru/04/11
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aTOMOB

3aKOHOMepHOCTI/I HN3MCHCHHUA
CBOMCTB XMMHYECKHUX 3JICMECHTOB U

bubnunorexa LIOK

8 00pa3yeMbIX UMH MTPOCTHIX U https://lesson.academy-
CJIOKHBIX BEIIECTB TI0 TPYIIIaM U content.myschool.edu.ru/04/11
nepuoiam

bub6nmoreka [IOK
Cucremaru3anus U 0000IICHIE
9 SHAHMH 1O TeMe https://lesson.academy-
content.myschool.edu.ru/04/11
Buapl xumuyeckoit cBs3u.
MexaHu3Mbl 00pa3oBaHU bubnnorexa [JOK

10 KOBaJICHTHOM CBs3H. BogopoaHas https://lesson.academy-

CBs13b. MEXMOJIEKYIISIpHBIC content.myschool.edu.ru/04/11
B3aMMO/ICHCTBUS
BanenTHOCTb U BaJIeHTHBIE Bumorexa 1IOK

11 BO3MO)KHOCTVH aToMOB. CBA3b https://lesson.academy-
DACITPOHION CTPYICLYPRI MOTIEIYT content.myschool.edu.ru/04/11
C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX bubnnorexa [JOK

12 COCIMHECHHSX: COCTaB U https://lesson.academy-
HOMEHKJIaTypa content.myschool.edu.ru/04/11
BemiecTBa MoJIEKyIISIPHOTO U BuGnmorexa LIOK

13 I;GMOHCKYMP HOLO CTPOCHI. https://lesson.academy-

HHHVKpHCTaMquCKHX peHIeTox content.myschool.edu.ru/04/11
Y CBOMCTBA BEIIECTB
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX. bubnuotexa [JOK
14 [IpencraBiaeHre 0 KOJIOUIHBIX https://lesson.academy-

pacTBopax

content.myschool.edu.ru/04/11
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HcrrHHbIE paCTBOPSI:
HACBIILEHHBIC U HECHACHIILICHHBIE,

bu6nunorexa LIOK

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

bubnunoreka LIOK
CriocoObI BBIpaXeHHUs

16 https://lesson.academy-
KOHHCHTPALTI PactBopon content.myschool.edu.ru/04/11
PCHIGHI/IUC "3a11aq C UCTIOJIh30BAHUEM BuGmorexa LOK

17 HOTIATHI “MaceoBas A0 Y https://lesson.academy-
}?aCTBOP CHHOTO Betlieetba ; content.myschool.edu.ru/04/11

MOJIIpHAasA KOHUCHTpaIA
Krnaccudukanus 1 HOMEHKIATypa bubmroreia OK

18 HEOPrAHIECKIIX BOLECTE https://lesson.academy:-

content.myschool.edu.ru/04/11

19 CucremaTu3anus 1 00001IeHNE
3HAHUU TIO TeMe
KonTponbHas padora no temam
"CrpoeHue aToma.

[Iepuoanueckuii 3aKOH U
20 [Teproanueckast cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa", "Crpoenue
BemecTBa. MHOTooOpasue
BemiecTs"
Krnaccudukanus XuMuueckux
peakluil B HEOPraHUYECKON U bubmuorexa [IOK
21 OpPraHUYeCKON XUMHHU. 3aKOH https://lesson.academy-

COXpaHEHUs MaCChl BEUIECTB;
3aKOH COXPaHEHUs U IPEBPALLECHUS

content.myschool.edu.ru/04/11
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OHCPIUU IIPHU XUMHUYCCKUX
peaKknusax

TemnoBbie 3P HEKTH XUMUYECKUX

bubnunorexa LIOK

22 peakmmii. TepMoxuMudeckue https://lesson.academy-
YpaBHEHHS content.myschool.edu.ru/04/11
Brruuciienus mo ypaBHEHUSIM bubmuorexa [JOK

23 XUMHAYECKHMX PeaKIuil 1 https://lesson.academy-
TEPMOXHUMHUYECKUM YPaBHECHUSIM content.myschool.edu.ru/04/11
C"KopOCTL XUMHYECKON peaKinH, BuGmorexa LOK

24 €€ 3aBUCUMOCTD OT Pa3IUYHbIX https://lesson.academy-
Gaicropo. Karaus u content.myschool.edu.ru/04/11
KaTaJan3aTophl
['oMorenHsbie U reTeporeHHbIC bubamorexa [OK

25 https://lesson.academy-
pealti content.myschool.edu.ru/04/11
[IpakTuueckas padota Ne 1 mo

26 teMe "BrusHue pa3nuyHbIx
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"

bubmmoteka IIOK
' content.myschool.edu.ru/04/11
[IpakTuueckas pabota Ne 2 o

28 teMe "BrusHue pa3nuyHbIx
(hakTOpPOB HA TIOJIOKEHHUE
XUMHYECKOTO paBHOBECUSA"

29 DNEeKTpOoNIUTHYECKAs AUCCOLIUALIMSL. bubnmnorexa [JOK

CunbHBIC U c1a0ble SJICKTPOJIUTHI.

https://lesson.academy-
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CreneHp IUCCOLUALINNA

content.myschool.edu.ru/04/11

HoHHOE pou3BeIcHUE BOIBI.
Cpena BOJHBIX pacTBOPOB.

bubnunorexa LIOK

30 Boopoaubiit noxasatess (pH) https://lesson.academy-
content.myschool.edu.ru/04/11
pacTtBopa
I'maponus cosneit. Peakiuu, bu6nuoreka [IOK
31 IIPOTEKAOIIKE B PACTBOPAX https://lesson.academy-
AJIEKTPOJIMTOB content.myschool.edu.ru/04/11
[IpakTuueckas padborta Ne 3 o
32 TeMe "XUMHUUYECKHE PEeaKIuu B
pacTBOpax 3JAEKTPOJIUTOB"
OKHCIUTEIBHO- BuGmiorexa LIOK
33 Bg;i;i;ﬁ;:?;;?;;i?;iﬂn' https://lesson.academy-
content.myschool.edu.ru/04/11
BOCCTaHOBUTEIIN
MeTo[ 3JIeKTPOHHOTO (3JICKTOHHO- bubamorexa LOK
34 HoHHOTO) Ganarca https://lesson.academy-
content.myschool.edu.ru/04/11
DNEeKTPOJIN3 PACTBOPOB U bubnuorexa LTOK
35 PACILIABOB BEILLECTB https://lesson.academy-
content.myschool.edu.ru/04/11
bubnmnorexa LIOK
36 Pemenne 3a1a4 pa3nudyHbIX TUIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
37 Pemenue 3a1au mo reme
«XUMHUYECKUE PEAKITHI
38 Cucremarusanusa 1 0000IIeHne

3HAHUH 110 TeMe " XUMUYECKHUE
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peakuuun"

KonTponbhas pabota no teme

39 n n
XUMHUYECKUE PEAKIUU
ITonoxeHue HEMETAIIOB B
Ilepnonnyeckoii cucreme
PHOA bu6nmorexa [IOK
XHUMHYECKUX djeMeHToB /I, M.
40 https://lesson.academy-
MeneneeBa 1 0COOEHHOCTH
content.myschool.edu.ru/04/11
cTpoeHus ux aromon. Guznyeckue
CBOMCTBA HEMETAJIIOB
Annorponus HeMeTauIoB (Ha bubnnorexa [JOK
41 pUMepe KHUCIOPO/Ia, CePBI, https://lesson.academy-
docdopa u yraepona) content.myschool.edu.ru/04/11
Bonopon: nonydenue, puznueckue bubmmorexa [TOK
42 u Xil\fﬂ‘ff;CKHey:BOﬁC”;Ba I'unpuner https://lesson.academy-
- HApHA content.myschool.edu.ru/04/11
T"anorensl: HaX0XKICHUE B
MPUPOJIE cnoco61fnon E€HUS bubmorexa HOK
43 (bi:*.iq)elc;me i XHMquC};e ’ https://lesson.academy-
. content.myschool.edu.ru/04/11
CBOMCTBa
lNanorenoBonoponasl. Baxxnenmue bubmuoreka [IOK
44 KHCJIOPOICOAEpIKaIIne https://lesson.academy-
COEIMHEHHS TAJIOT€HOB content.myschool.edu.ru/04/11
JIaGopaTopHEbIE U IPOMBIILIEHHBIE
cnoccf)6m rll)on eHI/II:{ rajJoreHoB bubmorexa OK
45 - HMeHeHHe};qworeHOB i ’ https://lesson.academy-
P . content.myschool.edu.ru/04/11
COeIUHEHNI
46 [TpakTuyeckas pabora Ne 4.

Pemenue SKCIICPUMCHTAIIbHBIX
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3azad4 o teme "'["amoreusr"”

Kucnopon: nabopatopHsie u
MIPOMBIIIJICHHBIE CITOCOOBI

bubnunorexa LIOK

47 MOJy4YeHus1, PU3NIECKUE U https://lesson.academy-
XUMHYECKHEe CBOMCcTBa. O30H. content.myschool.edu.ru/04/11
IIpuMeHeHne Kucnopoaa u 030Ha

bub6nmoreka [IOK

48 OKCHJIBI ¥ TICPOKCH/IBI https://lesson.academy-
content.myschool.edu.ru/04/11
bubnuoreka [IOK

49 Pemenue 3a1a4 pa3andyHbIX THIIOB https://lesson.academy-

content.myschool.edu.ru/04/11
Cepa: Hax0JIeHUE B IPUPOJIE, bubnnorexa [JOK

50 CIIOCOOBI OTYYCHUS, PU3UICCKUE https://lesson.academy-

Y XUMHYECKHE CBOMCTBA content.myschool.edu.ru/04/11
bubmmoreka IIOK

51 CepoBo1opo/1, cyabhuabl https://lesson.academy-

content.myschool.edu.ru/04/11
Kucnoponconepxaniue bubmmnoreka HOK

52 coeauHeHus cepbl. OcCOOEHHOCTH https://lesson.academy-
CBOMCTB CEpPHOIl KHCIIOTHI content.myschool.edu.ru/04/11
ITpakTuyeckas pabora Ne 5.

53 Pemenne skcriepuMeHTATBHBIX
3amad o Teme "Cepa u eé
coenuuenus"

A30T: HaXOXJACHUE B IPUPOJIE, bubmmoreka [JOK
54 CHOoCOOBI MOMy4YeHUs, PU3nIecKue https://lesson.academy-

U XMMHYECKHE CBOMCTRA. AMMI/IaK,

content.myschool.edu.ru/04/11
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HUTPUIbL

Kucnopoaconepxariue bubnmoreka [IOK
55 coenuHaenns azora. OcoOeHHOCTH https://lesson.academy-
CBOWCTB a30THOM KUCIIOTHI content.myschool.edu.ru/04/11
bu6nmoteka [IOK
[IpuMeneHnue a3ora u ero
>0 COCTMHEHUI. A30THBIC YA0OpEHUS https://lesson.academy-
' content.myschool.edu.ru/04/11
docdop: HaAXOXKICHUE B PUPOJIC, BuGmmorexa LIOK
57 CHOCO6LIHOqueH??,@HSHHCCKHG https://lesson.academy-
1 XHMIHCCIHE CBOMCTRA. content.myschool.edu.ru/04/11
dochuast u hochun
Oxcunst hocdopa, bubmmoreka [JOK
58 dochopcoaepKaIre KUCIOTHI. https://lesson.academy-
Conu dochopHOil KUCIOTHI content.myschool.edu.ru/04/11
[Tpumenenue pocdopa u ero bubmuoteka [IOK
59 coeaunenuit. dochopubie https://lesson.academy-
ynoOpeHus content.myschool.edu.ru/04/11
[TpakTuueckas paborta Ne 6.
Pemenue skcriepuMeHTATEHBIX
60
3aja4 1o reme "A3o0t u dpocdop u
X COeTUHCHUS"
Yrineposa: HaxoXIeHUE B npnpone, BuGmmorexa LIOK
61 ;iﬁﬁiifiiﬁ:ﬁizm https://lesson.academy-
. content.myschool.edu.ru/04/11
CBOWCTBA, TPUMECHCHUE
Oxcun yrnepona(ll), oxcun bubmuoreka [{OK
62 yrnepona(lV), yroiapHas kuciaora u https://lesson.academy-

eé conu

content.myschool.edu.ru/04/11
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bubnunorexa LIOK

63 Perrenue 3a1a4 pa3InyHbIX THIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
Kpemuuii: HaxOXIeHUE B IPUPOJE, Bbu6muotexa [JOK
64 CHIO0COOBI TOTy4YeHUS, PU3UIEeCKIe https://lesson.academy-
Y XUMHYECKHE CBOMCTBA content.myschool.edu.ru/04/11
Oxcup kpemuusi(1V), kpeMHueBas bubmmorexa LIOK
65 CHCIIOTA. CHUHKATEL https://lesson.academy-
’ content.myschool.edu.ru/04/11
[IpyuMeHeHnEe KpEMHHUS U €TO bubnnorexa [JOK
66 coenuHenuii. CTekio, ero https://lesson.academy-
MOJTy4YCHHE, BUJIbI CTCKIIA content.myschool.edu.ru/04/11
bubnuoreka [{OK
67 Pemenue 3a1a4 pa3andyHbIX THIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
68 Cucrematusanusa 1 0000IIeHne
3HaHui mo reme "Hemeraminr"
69 KonTponbHas pabota mo Teme
"HemeTamsr"
AHanu3 pe3yabTaToB KOHTPOIHHON bubmoreia OK
70 PaGOTEL KOppEKILHS OIHGOK https://lesson.academy-
’ content.myschool.edu.ru/04/11
ITonoxxenre MeTanioB B
[Tepuoanueckoit cucreme Bu6miorexa [IOK
71 XHMHTHCCII SJICMEHTOB. https://lesson.academy-

OcoOeHHOCTH CTPOEHUS
ANIEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

content.myschool.edu.ru/04/11
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OO6mue dpuznyecKkrue CBOMCTBa

bubnunorexa LIOK

72 MeTauioB. [IpuMeHeHe METaLIOB 1 https://lesson.academy-
B OBITY ¥ TEXHHKE content.myschool.edu.ru/04/11
CmuaBsl MetasuioB. Kopposust bubmmorexa [IOK
73 1 https://lesson.academy-
METAILIo content.myschool.edu.ru/04/11
DIIEKTPOXUMHUYECKUH P
74 HanpspkeHui Metaiios. O0mue 1
CTHIOCOOBI TIOYYEHUS] METAJUIOB
OO01mas xapakTepucTUKa METaIOB
|A-rpynmst [Teproaunueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB. bubnnoreka [JOK
75 Hatpwuit u xanwuii: noayueHue, 1 https://lesson.academy-
bu3MUeCcKre 1 XUMUYCCKHE content.myschool.edu.ru/04/11
CBOWCTBA, MPUMEHECHUE TIPOCTHIX
BEIIECTB U UX COCIUHECHUN
OO1as xapakTepucTUKa METalIOB
IlA-rpynnsl [leproanueckoit
CHCTEMbI XUMHUYCCKHX DJIEMCHTOB. bubmmoteka IIOK
76 Maruuit 1 KaJbluii: ToJy4eHue, 1 https://lesson.academy-
bu3MUecKre 1 XUMUYECKHE content.myschool.edu.ru/04/11
CBOMCTBA, MPUMEHEHUE TIPOCTHIX
BEIIECTB U UX COSIMHEHHIA
. . but6mmorexa [IOK
JKécTkoCcTh BOBI H CIOCOOEI €€
77 yeTpasers 1 https://lesson.academy-
content.myschool.edu.ru/04/11
AJIOMUHUI: TIOTy4YeHHeE, bu6muoreka [JOK
78 bu3nyecKre U XUMHUECKUE 1 https://lesson.academy-

CBOMCTBA, IPUMEHEHNE

content.myschool.edu.ru/04/11
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AMpoTepHbIE CBOIICTBA OKCHJIA U
THIPOKCHIA ATIOMUHNS,

bu6nunorexa LIOK

79 https://lesson.academy-
THIPOKCOKOMITJIEKCHI aJTFIOMHHUS,
P content.myschool.edu.ru/04/11
WX IPUMCHEHHUE
[IpakTuueckas padora Ne 7.
p P bubnunorexa LIOK
Pemenne skciepuMeHTAIBHBIX
80 "™ https://lesson.academy-
3a71a4 1o TeMe "MeTasuibl INIaBHBIX
Y content.myschool.edu.ru/04/11
MOATPYIII
OO0m1as xapakTepPUCTHKA METAJIJIOB
5 Parcrep ® ) Bbu6moteka [JOK
IMOOOYHBIX IO n (b-rpynm
81 - Fupyn Py https://lesson.academy-
€pUOJIHYECCKON CUCTEMBI
P content.myschool.edu.ru/04/11
XAMHUYECKHX DJIEMEHTOB
du3nueckre U XUMUYCCKHE
82 CBOMCTBa XpOMa U €ro
COCIMHEHHH, UX TPUMEHEHUE
Baxwneiinine coeTuHEHUS bu6nmorexa LIOK
83 Mmaprasua. [lepmanranar xanus, https://lesson.academy-
€ro OKHCIUTENLHBIE CBOMCTBA content.myschool.edu.ru/04/11
DOu3nIecKnue U XUMUYCCKHUE
5 bu6nmorexa LIOK
CBOICTBA kKejie3a U €T0
84 . T https://lesson.academy-
coeauHennii. [Tomydyenue u
v content.myschool.edu.ru/04/11
MIPUMEHEHHE CIIJIABOB XKeje3a
du3znueckrue U XUMHUUECKHUE bubnunorexa LIOK
85 CBOMCTBA MeIH U €€ COeTUHEHNM, https://lesson.academy-
UX MPUMEHEHHE content.myschool.edu.ru/04/11
dusnyeckne U XUMUYECKHE
N but6mmorexa [IOK
CBOICTBA IIMHKA U €ro
86 https://lesson.academy-

COCﬂHHCHHﬁ, HUX IPUMCHCHUC.
FI/I,[[pOKCOKOMHJICKCBI OHMHKa

content.myschool.edu.ru/04/11
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[TpakTuyeckas pabora Ne 8.
Pemenue sxcriepuMeHTaAIBHBIX

bu6nunorexa LIOK

87 sanas 110 Teme "MeTans: https://lesson.academy-
content.myschool.edu.ru/04/11
MOOOYHBIX MOATpy"
bubnunoreka LIOK
88 Pemenue 3a1a4 pa3nuIHbIX TUIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
O06o01IeHre U cHCTeMaTH3aIus
89 M3Y4EeHHOT'O MaTepuasa 1o TeMe
"Meramib"
bubnuoreka [{OK
KonTponbnas pabota no teme
90 . https://lesson.academy-
content.myschool.edu.ru/04/11
o1 AHnanu3 pe3yapTaToB KOHTPOJbHOM
paboThI, KOPPEKIHUS OMINOOK
Posb xumun B o0ecrieueHun
YCTOMYHMBOTO Pa3BUTHUSA
92 yenoseuecTBa. [lonsaTue o
HAyYHBIX METOJaX UCCIIEIOBAHUS
BEILIECTB
HaydHble MpUHITUITBI OpTaHU3AIAH BuGmorexa LIOK
03 XUMHYECKOTO TIPOU3BOICTBA. https://lesson.academy-
content.myschool.edu.ru/04/11
04 [IpoMmbIeHHbIe CTIOCOObI
MOJTyYeHUs] BaXKHEUIIINX BEIIECTB
95 XUMUYECKOe 3arpsi3HeHne bu6muoreka [JOK

OKpY>KaroIlel CpeJibl U €ro

https://lesson.academy-
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IIOCICACTBUA

content.myschool.edu.ru/04/11

XuUMHS U 30pPOBbE YEIIOBEKA.

bubnmoreka [IOK

96 JekapeTBenHBIe cpescTBa 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Sy — bu6nmorexa [IOK
97 1 https://lesson.academy-
content.myschool.edu.ru/04/11
08 Pose xumuu B o0ecieueHun 1
MUIIEBONA 0€30aCHOCTH
Kocmernueckue u napdromepHbie Bubmmorexa OK
99 cpescTra. Beropas i 1 https://lesson.academy-
content.myschool.edu.ru/04/11
XUMUS B CTPOUTEIHCTBE. Bbu6mmoteka [JOK
100 Baxneiime cTpouTebHbIC U 1 https://lesson.academy-
KOHCTPYKIIMOHHBIE MAaTePUAITBI content.myschool.edu.ru/04/11
XHMHS B CEIICKOM XO3SICTBE. bu6nmorexa LIOK
101 OpraHuyeckre U MUHEpaJIbHbIE 1 https://lesson.academy-
ynoOpeHus content.myschool.edu.ru/04/11
102 Htoroseiit ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Xumusi, 10 xkmacc/ IN'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., JI€éBkun A.H.,

AxknumonepHoe obdmectBo «M3aarenseTBo «lIpocBemenne»

» Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., JIéBkun A.H.,

AxnmonepHoe obmectBo «M3aarenseTBo «lIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

1. Tabpuensu O. C. Xumus. 10 knacc: yde0. mocoOue st oOiieoOpa3oBaT. OpraHU3AIIMMA:
yray0. yposenb / O. C. I'abpuensin, U. I'. Octpoymos, C. A. CnagkoB. — M.: IIpocBeuienue,
2019.
2. I'abpuensn O. C. Meroguueckoe nocodue k yueonuky O. C. 'abpuensna u ap. «Xumud. 10
kiacc. Yryonéuusiii ypoerby / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.:
[Ipocsemenne, 2019.
3. T'abpuensu O. C. Xumus. 11 knacc: ydue6. mocoOue miisg oOiieoOpa3oBar. OpraHU3alMil:
yray6. ypoBenb / O. C. I'abpuensin, U. I'. Octpoymos, A. H. JI€skun, C. A. CnagkoB. — M.:
IIpocsewmenue, 2019.
4. I'abpuensa O. C. Meroauueckoe nocooue k yueonuky O. C. IN'abpuensana «Xumus. 11 kacc.
Yrinyonéunsiii  ypoBeub» / O. C.Tabpuensu, W.T. Octpoymos, C.A.CnaakoB. — M.:
IIpocsemenue, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET

1. DrnexTpoHHBI 0Opa3oBaTenbHbIN pecypc "I cnam ET'D. https://lecta.ru/egepromo/

2. DNeKTpoHHBIN 00pa3oBaTenbHbIN pecype "omamnue 3ananus. CpenHee ooiiee
obpazoBanue. Xumus'", 10 — 11 kmacc, AO UzmarenscTBo "lIpoceemenue"

https://prosv.ru/subject/chemistry.html?utm source=spheres.ru&utm medium=referral &ut

m campaign=spheres.ru&utm referrer=spheres.ru

3. bubmmoteka nudpoBoro odpazoBa-reiapHOro konrenta https://lesson.edu.ru/04/08
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OuenuBaHme pe3yJbTATOB 00yUYEeHHS 110 XUMHHU
1. OuenuBanmne yCTHOTO OTBETA
«S»: :  J1aH NOJIHBIA U IIPABUIIBHBIA OTBET HA OCHOBAHUM U3YYEHHBIX TEOPUH,
MaTrepua U3JI0KEH B ONPEAEICHHON JIOTHYECKON II0CIIEI0BATEIbHOCTH, IUTEPATYPHBIM A3BIKOM,
OTBET CaMOCTOSITEIIbHBI.
«4»: ©  71aH NOJHBIM U NPaBUIIbHBIA OTBET HA OCHOBAaHUM U3yYEHHBIX TEOPUH,
MaTepHaj U3JI0KEH B ONPEACICHHON MTOCIEN0BATEIbHOCTH,
JOMYIIeHBI 2-3 HECYIECTBEHHBIE OINOKH, UCIIPABICHHBIE MO0 TPEOOBAHUIO YUUTEIIS, WIH JaH
HETIOJHBIA U HEYETKUU OTBET.

«3In: - JIaH TIOJIHBIM OTBET, HO MPH 3TOM JAOMYIIEHA CYIIECTBEHHAs OIIMOKA MM OTBET HEMOJHBIMU,
MIOCTPOEH HECBSA3ZHO.
«2»: - oTBeT OOHAPYXMBACT HEITOHUMAHHE OCHOBHOTO COJICpKaHUS Y4eOHOTO MaTepuiia,

JOTYIIEHBI CYIIECTBEHHBIC OIMOKHU, KOTOPHIE yU-Cs HE MOYKET UCIIPABUTD MPU HABOIAIIUX BOIIPOCAX
YUYUTEIA.
2. OueHnBaHue yMeHUil pelIaTh 3a1a4H

«S»: - B JIOTUYCCKOM PACCYKICHHUU U PCUHICHUN HET OHII/I6OK,
3aja4ya pelieHa paoHATBHBIM CIIOCOO0M.
«4»: - B JIOTMYECKOM PACCYKICHHUU U PEIICHUH HET CYNIECTBEHHBIX OMIMOOK, IPU 3TOM 3aJla4ya PeIICHa,

HO HE paIOHAILHBIM CIIOCO00M,
JOIYLICHO He 00Jiee IBYX HECYIECTBEHHBIX OLINOOK.

«3»:© B IIOTHMYECKOM PacCYXJIEHUU HET CYIIECTBEHHBIX OLINOOK,
JIOITYCKAETCsl CYIIECTBEHHasl OLIMOKa B MaTeMaTHYeCKUX pacyeTax.
«2»:°  UMEIOTCS CYIIECTBEHHbIE OIIMOKH B JOTUYECKOM PACCYKIEHUU U PELICHUU.

3. OueHuBaHHe IKCIIEPUMEHTAIbHBIX YMEeHHIl (B mpoiecce BBINOJIHEHHS NPAKTHYECKUX
padoT 10 HHCTPYKUMH).
«S5»: - paboTa BBINOJHEHA MTOJIHOCTBIO, C/IeJIaHbl IPABUJIbHBIE HAOJIOJICHUS U BBIBOJIBI,

OKCIIEPUMEHT OCYIIECTBIICH IO IUIAHY, C Y4E€TOM TEXHHKH O€30MacHOCTH W TpPaBHJ PadOTHI C
BEIIEeCTBAMH U pubopamu,

IPOSIBJIIEHBl OPraHU3aLMOHHO-TPY/AOBbIE YMEHUS (MOAJEepKUBAETCS YUCTOTa pabodero mecra ,
MOPSI0K Ha CTOJIE, YKOHOMHO HCIIOJIb3YIOTCSI PEAKTHBBI).
«4»: - paboTa BBHINOJIHEHA, CAETAHBI MPaBHIbHBIC HAONIOMEHUS M BBIBOJBI: IKCIIEPUMEHT BBINOJHEH
HETOJIHO UM HaOJII0Aal0TCsl HECYILIECTBEHHbIE OIIMOKH B paboTe C BelIecTBaMU U TPUOOpaMH.
«3»: - OTBET HEMOJHBIA, paboTa BHINOJHEHA NPAaBWIHHO HE MEHEe 4YeM HaIlOJIOBHHY JOMyIIeHa
CyllecTBeHHas omMOKa (B XOJ€ SKCIEpUMEHTa, B 00bsICHEHUH, B odopmieHun pabotsl, no Th mnpu
paboTe ¢ BelecTBaMu U MPUOOpaMu), KOTOPYIO YUAIIUICS UCTIPABIISET O TPEOOBAHUIO YUUTETIS.
«2»: - JOmyIlEeHbl JBe WM OoJjiee CYIIECTBEHHbIE OIIMOKU B XOJ€ JKCIEPUMEHTa, B OOBSICHEHUH, B
odopmiiennn pabotsl, o Th npu padote ¢ BemecTBaMu U npuOOpaMu), KOTOPbIE YJalIUIiCs HE MOXKET
UCTIPABUT.

4. OueHUBaHMe YMEHHWiIl pelIaTh JIKCHEPUMEHTAJIbHBbIE 3adauu (CjeayeT YYMTHIBATH
HA0JII0/IeHUSs] YYUTEJIs ¥ TIPeAbSBIsIeMble YUYAIIUMCS Pe3yJbTaThl BHINOJTHEHNS OMBITOB).
«5» - MIaH penieHus 3a/1a4ll COCTAaBJICH MPABUIIBLHO, OCYIIECTBIEH MOA00pP XUMUYECKUX PEAKTUBOB U
000pyI0BaHUs, JaHO MOJTHOE OOBSICHEHUE U C/ICTIaHbI BHIBOIBI.
«4»: - TUIaH pelIeHUs COCTABJICH MPABUIBHO,
OCYIIIECTBJICH IMOA00p XUMHUECKHUX PEaKTHBOB U 00OPYIOBAHHMS.
JIOTYIIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OMTMOOK (B OOBSICHEHUH U BBIBOJAX ).
«3»: - IUTaH peIICHHs COCTABIICH MPABHIILHO,
OCYIIIECTBIIEH MOAO0P XMMHUECKUX PEaKTUBOB M 00OPYIOBAHUS.
JIOTyIIIeHa CYIIEeCTBeHHAsI OIMOKA B 00BSICHEHUH U BBIBOJAX.
«2»: - MOMyIICHHI ABe U OoJiee OMMOKYU (B TUTAHE pEIICHUs, B MOAOOpE XMMHUYECKUX, PEAKTHBOB H
o0opynoBaHus, B OOBICHCHUH M BBIBOJIAX ).
5. OneHuBaHHe MUCbMEHHBIX KOHTPOJbHBIX PadoT (HEOOXOAMMO YYHTHIBATH KA4eCTBO
BBINOJIHEHHSI Pa0OTHI 110 3aJaHUSIM, KOHTPOJIbHAsA Pa00Ta OLlEHMBAETCH B LEJIOM).
«5» - 1aH NOJIHBIM OTBET Ha OCHOBE M3yYEHHBIX TEOPHi, BO3MOKHA HECYLIECTBEHHAs OIIMOKA.
«4» - TomycTMa HEKOTOpasi HETIOJIHOTAa OTBETAa, MOXKET OBITh HE 00Jiee IBYX HECYIIECTBEHHBIX OIUOOK.
«3» - paboTa BBINTOJTHEHA HEMOJHO (HO HE MEHEE YeM HAroJIOBHHY), UMEETCs He 0oJyiee OJHON
CYIIECTBEHHOM OUIMOKU M TP 3TOM 2-3 HECYIIECTBEHHEIE.



@»: -

pa60Ta BBIITOJIHCHA MCHBIIC YEM HAIIOJIOBHHY,

HMCECTCA HCCKOJIBKO CYIIECCTBCHHBIX OIIHOOK.

OuennBaHue pe3yJibTaTOB 00y4eHHsI 10 HCTOPUH, 001IECTBO3HAHUIO, JKOHOMHUKE, MIPABY
OueHka «5» CTaBUTCS, €CJIM YYEHUK:

1.  TlokaspiBaeT riy0OKO€ M TMIOJIHOE 3HAaHWE U TIOHMMaHue Bcero obObema
MIPOrpaMMHOTO MaTepHalia; MOJIHOE MOHUMAHUE CYITHOCTH PacCMaTPUBAEMbIX MOHSATUHN, SIBICHUN
Y 3aKOHOMEPHOCTEH, TEOPUId, B3AMMOCBSI3EH.

2. YMeeT CcOCTaBUTh TMOJIHBIA M IPAaBUIBHBIA OTBET HAa OCHOBE HW3YYEHHOI'O
Marepuaa; BbIACIATh IJIABHbIE MOJ0KEHHS, CAMOCTOSTENIBHO MMOATBEPKAATh OTBET KOHKPETHBIMU
npuMepamu, (pakTamMu; CaMOCTOSITENILHO U apTyMEHTHPOBAHO JIeJaTh aHAIN3, 00001IaTh, BEIBOIBI.
VYcranaBnuBaeT — MeXIpeIMeTHble (HA  OCHOBE paHee MNPUOOPETEHHBIX  3HAHWM) U
BHYTPHUIIPEIMETHBIE CBSI3H, TBOPUECKHU MPUMEHSIET MOJIYYCHHBIC 3HAHUS B HE3HAKOMOM CUTYyaIuu.
[TocnenoBarenbHO, YETKO, CBA3HO, OOOCHOBAHHO M 0€30IMO0YHO M3NaraeT y4eOHbIM MaTepuai:
JAET OTBET B JIOTHYECKOH IOCIEAOBATEIILHOCTU C HCIIOJIb30BAHUEM MPUHATON TEPMUHOJIOTHU;
nenaetT coOCTBEHHBIE BBIBOJBI, (POPMUPYET TOUHOE OIpeAeJeHHEe M HCTOJIKOBAaHHME OCHOBHBIX
MOHSATUW; TPU OTBETE HE TMOBTOPSET JOCIOBHO TEKCT Yy4uyeOHWKA, WU3JaracT MaTepHuall
JTUTEPATypHBIM SI3BIKOM; MPABHIBHO M OOCTOSTENHO OTBEYAET Ha JIOTOJHUTENIBHBIE BOIPOCHI
yuntenss. CaMOCTOSTENBPHO W PalMOHAIBHO MCIOJb3YeT HArjsiHble MOCOOUs, CIpPaBOYHBIE
MaTepuasbl, yueOHHK, JONOTHUTEIbHYIO IUTEPATYPY, IEPBOMCTOYHHUKH.

3. CamocTOsATeNbHO, YBEpPEHHO M 0€30IIMO0YHO NMPUMEHSET IMOJyuYeHHbIE 3HAHUS B
peuieHny mpoOjeM Ha TBOPYECKOM YPOBHE; JOMyCKaeT He 0Ooyiee OJHOrO HeIouyeTa, KOTOPbIH
JIETKO MCIPABJISIET 110 TPEOOBAHUIO YUUTEIISI.

Ouenka «4» cTaBUTCSH, €CJIM YYCHUK:

1.  Tloka3bpIBaeT 3HaHUS BCEro MU3y4EHHOrO NMPOrpaMMHOI0o Marepuaia. Jlaet nojaHsli u
MpaBWIbHBII OTBET HAa OCHOBE H3YUYEHHBIX TEOPHIi; JOMYCKAaeT HE3HAYUTEIbHbIE OIIMOKU U
HEJI0YETHI IIPU BOCIPOU3BEICHUHM M3YYEHHOI'O MaTepHalla, ONpPEACIICHHUs NMOHATUN, HETOYHOCTU
IIpY UCIOJB30BAaHUU HAayYHBIX TEPMUHOB WIM B BBIBOJAX M 00OOILIEHHUAX; MaTepuan M3Jaraer B
OTpeJIeIEHHON JIOTHYECKOH MOCIe0BaTeIbHOCTH, IPU 3TOM JIOMYCKAET OJHY HErpyOyro OIINOKY
Wi He 0oJiee ABYX HEJ0YETOB U MOXKET UX MCIPABUTh CAMOCTOSITENILHO IIPU TPEOOBAaHUU WU MIPU
HEeOOoJIbLION MOMOIIY NpenojaBaress; B OCHOBHOM YCBOMJ y4eOHBIH MaTepuall; MOJITBEPXkAaeT
OTBET KOHKPETHBIMH IIPUMEpPaMU; IIPABUIILHO OTBEYAET HA JOIIOJHUTENIBHBIE BOIPOCHl YUUTEIS.

YMeeT caMOCTOSATENBHO BBIIEIATH IVIABHBIE IOJOKEHUS B U3yYEHHOM MaTepHaje; Ha OCHOBaHWUU
¢akTOB M NpUMEpPOB 000011aTh, JenaTh BBIBOJbI, YCTAHABIMBATh BHYTPHUIIPEJAMETHBIE CBS3H.
[Ipumensier mnoslyyeHHBIE 3HAaHUS Ha NPAKTHUKE B BHUJOM3MEHEHHOM CHUTYallud, COOJIIOJIAeT
OCHOBHBIE ITpaBWJIa KyJIbTYPbl YCTHOM M MUCbMEHHOW PEYH, UCTOJIb3YET HAYYHbIE TEPMHUHBI.

2. He o0Omagaer A0CTaTOYHBIM HAaBBIKOM pPAa0OTHI CO CHPAaBOYHOW JIMTEPaTypoOH,
y4eOHUKOM, TEPBOMCTOYHMKAMHU (MIPaBUWJIBHO OPUEHTHpPYETCA, HO paboTaeT MEAJIEHHO).
JlonyckaeT HerpyOble HapyIeHHs TPaBUII 0(OPMIIEHUS MTUCbMEHHBIX PadoT.

Ouenka «3» cTaBUTCSH, €CJIN YUYCHUK:

1.  VYcBous ocHOBHOE cojiepKaHHe yueOHOro MaTepuaia, UMeeT MpoOesbl B YCBOSHUHN
MaTepuasa, He MPEensTCTBYIOUINE AajJbHEUIIEMY YCBOCHHUIO MPOrPaMMHOI0 MaTepuana; MaTepuai
M3J1araeT He CHCTEMAaTH3NPOBAHHO, (PAarMEHTapHO, HE BCET/Ia ITOCIIEI0BATENBHO.

2.  Tloka3pIBaeT HEIOCTaTOYHYIO C(OPMHPOBAHHOCTH OTAENBHBIX 3HAHUN U yMEHUIi,
BBIBOJIbI U 000011IEHNUSI apTyMEHTUPYET cl1abo, JOMYCKAeT B HUX OLIUOKH.
3. Jlomyctun OmMOKM W HETOYHOCTH B HCIIOJB30BaHMM HAyYHOM TEPMHUHOJIOIHUH,

OTIpe/IeNICHUs] TMOHATHI JaJl HeIOCTATOYHO YETKHE; HEe MCIOJB30BaJl B Ka4ecTBE JOKAa3aTeIIbCTBA
BBIBOJIBI U 00001IeHUs U3 HAOMIOIeHUH, (PAKTOB MM TOMYCTHII OMIMOKY TIPU UX U3JI0KECHUU.

4, HcnbIThiBaeT 3aTpyIHEHHUS B IPUMEHEHUHW 3HAHWM, PU OOBSICHEHUH KOHKPETHBIX
SBJICHUH Ha OCHOBE TEOPHH, WM B TOATBEPKICHUM KOHKPETHBIX MPUMEPOB MPAKTHUUECKOTO
MPUMEHEHUS TEOPHUH.

o. OTBeyaer HEMOJHO Ha BONPOCHl yuuTens (ymyckas W OCHOBHOE), WIH
BOCITPOM3BOJUT COJIEP)KAaHUE TEKCTa ydeOHWKAa, HO HEJOCTaTOYHO TIIOHUMAET OTIC/IbHBIC
MOJI0KEHUSI, UMEIOIIUE BaXKHOE 3HAUCHHE B ’TOM TCKCTE.

6. OOHapyXuBaeT HEIOCTATOYHOE TIOHMMAaHUE OTJEIbHBIX IIOJOKCHUH TpH
BOCIIPOU3BE/ICHUU TEKCTa y4eOHMKa (3amucei, MEepBOMCTOYHUKOB) WM OTBEYACT HEIMOJHO Ha
BOIIPOCHI YUUTEJIS, IOMYCKasi OJIHY - JBE TPyObIe OIIMOKH.



OueHka «2» CTaBUTCS, €CJIM YYCHUK:

1. He ycBoun u HE pacKkpblUl OCHOBHOE COJIepKaHUE MaTepuaia; He JAeNacT BhIBOJOB U
00001IeHAT.
2. He 3HaeT u He MOHUMAET 3HAYUTEIBHYIO HJIM OCHOBHYIO YacTh MPOTPAMMHOIO

Marcpuraia B Ipc€aciaax MoCTaBJICHHBIX BOIIPOCOB UJIM UMECT ci1abo C(i)OpMI/IpOBaHHBIe 1 HCIIOJIHBIC
3HAaHUA 1 HC YMCCT IPUMCHATH UX K PCHICHUIO KOHKPCTHBIX BOIIPOCOB.

3. Ilpu otBeTe (Ha OAMH BOIPOC) IOMyCKaeT 0oJjiee ABYX I'PYOBIX OIIMOOK, KOTOPBIC
HE MOXET HCIIPABUTH JaXKe MPU TTOMOIIHA YIUTEIIS.

4.  He MOXeT OTBETUTh HH Ha OJIMH MX IIOCTABJICHHBIX BOIIPOCOB.

o. [TonHOCTBIO HE YCBOMI MaTepHUall.

3.












