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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOro 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
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oeneparuu Ha niepuo 10 2025 rona» (Pacnopsiokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3aluax NpodeccuoHaIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3yNbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredyuBaer
MOJIyYeHHE TIPEJICTaBICHUS O IIENAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHS W TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs Y4eOHOro MaTepualia, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma asis yriyOaEHHOTO U3YYCHUS XUMUH:
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e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJEpKAHHME, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpelieiecHue y4yeOHOTO BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a/lay U3y4YEeHHs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYaromerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JOJDKHA ONPENEIATHCS B COOTBETCTBUM C HANPABICHHEM KOHKPETHOI'O
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIYyOJNEHHOTO U3YyYEHHs HampaBlIeH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toli cBs3M wm3yueHue mpeameTa «XUMHUS» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccuoHaibHoro oopasoBanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay
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BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHUS OOydaroumxcs, Ha (OpMHUPOBAHUE Yy HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMHUsS» Ha YPOBHE YIIIYOJIEHHOTO M3Y4ECHHS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznuuugax 0a30BOro M yriryOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONPENEIEHHOE TEOPETUYECKOE JIONOJHEHHE, IO3BOJISIOIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COCAMHEHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHnH, a TaKKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN ynenseTca 0co00e BHUMAHUE BONIPOcaM 00 3JEKTPOHHBIX 3PQeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHMH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(QU3UYECKOro Mpoduiis 0oJbInoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU TMpeAMeTa B JAaHHOM Cllydae akIeHT OyneT cielaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB M TEOPHUH B XUMUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS
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MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHMM IpeaAMEeTa Il KIIACCOB XHUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUICCTB CIIY>)KAT OCHOBOM Ui W3Y4YCHUS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3y4YeHHE MpenMera «XUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOT'O M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Perenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecrnedeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCleyeHnn palroOHAIBHOTO MPUPOJONOJIb30BaHus, B (HOpMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: QyHAAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IIPOTEKaHUS XUMHUYECKUX DPEAKLUH, O
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XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mINX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJICH M MpoOJeM COBPEMEHHON XWMUH, ISl OOBSICHECHUS U
MPOTHO3WPOBAHUS SIBJICHUH, UMEIOIMINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOW3BOJICTBEHHOW JICATEILHOCTH YEIIOBEKAa, CBSI3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrioyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
MPUPOJIE, B MPAKTHIECCKOMN EATEITHHOCTH M TIOBCETHEBHOM KU3HH.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIMUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera «XuMHUS» Ha  YIIYOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKE 1IETU U 3a]]a4H, KaK:

e BOCINHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TIPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYCHHMIO U TIO3HAHUIO, CIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHocTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUSI K CamM0OOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BAHHIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, MPUOOPETEHUE OTBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiseT 238 dacoB: B 10 kmacce —
119 gacos (3,5 yaca B Henemnto), B 11 knacce — 119 yacos (3,5 yaca B Hezeno).
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COAEPXKXAHUE OBYUEHUA
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
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMsSIX. Tumbl TUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepojia. Mexanusmbl 00pa3oBaHusi KOBAJIGHTHOM CBsI3M (OOMEHHBINH M JJOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, 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
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaIEHHas,
ckenetHass. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie YQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBinenne o KilacCU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o0
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHocTH W KjiaccuUKalMs OpraHudecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU 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.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlIKAHOB, Sp -
ruOpuau3aiusi aTOMHBIX opOuTaned yriepojaa, o-cBsi3b. dusmyeckue cBOMCTBA

AJIKaAHOB.
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XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKLMi paJuKaJIbHOTO 3aMEILEHNUS.

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.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN  alKEHOB, Sp-
ruOpuau3anysl aTOMHBIX OpOHWTaleld yriepoaa, 6- U m-CcBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-IOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- u | 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX JUeHOB. CriocoObI MOMyYeHUs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEAKUMU  MPUCOCOUHEHHUS, JTUMEPU3ALUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIIATypa U U30MEPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEakUUH NPUCOEAUHEHUS, OKHCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tonmumepusanus ctupona. CriocoObl OTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:
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MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKH), PUDOPMHUHT, THPOIIHU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEUIEHUs TaJoreHa Ha TUIPOKCOrPYIIy, HUTPOTPyNNly, IUaHOTPYyMIy,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YIIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aUMOJICWCTBUE allETUIICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOE OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMacC, KaydyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormdeckui psna, oOmas ¢opMyna, H30MeEpus,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHWYECKUMMHU U  HEOPraHUYECKUMHM  KHUCIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CrmocoObl TOMyYeHHS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
oenzosibHOTO sipa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX
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cBoiicTB (enona. KauecTBeHHwle peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. DuU3MUECKUE CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepUPUKAMM, PEaKUMH C YYacCTHEM YIJIEBOAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenu BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

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

MBpb11a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwras xapakTepucTika yriaeBooB. Kinaccudukanus yriaeBoaoB (MOHO-, IH-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYyeHUEe 3PUpoB Leutoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).
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OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PacTBOPUMOCTbH PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMO/JICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIIUPTA B aJBJIECTHJ HA PACKAJIEHHOW MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIOKO3bI ¢ TuapokcuaoMm meau(Il), BzaumoneiicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A3oTcoaep:xanue OpraHu4ecKue coeJuHEeHH .

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

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotsl. HomeHknarypa u uzomepusi. OTaenbHbIe IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajadnuH. @DU3WYecKHe CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie moauMepbl. llepBuyHasi, BTOpUYHas WM TpEeTUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl W3YUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpTraHUYECKUe COCJIMHCHHUS " «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BoicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

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

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

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  [JIOJISIM  JJIEMEHTOB, BXOHSIIMX B €ro COCTaB, HaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKMX CBOWCTB WMIIM CIIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

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

buomorus: kierka, opraHum3M, JKOocucTema, Owmocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
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dorocuHTe3, IbIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: mUIIEBBIC TMPOAYKTHl, OCHOBBI PAIlMOHATBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHUCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMru4ecKiux 3JI€MEHTOB (S-, p-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM  OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM © IepuoaaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IiauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JUTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUM.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

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

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIMK PacTBOPOB:

13
[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne ucx.-52 ot 06.02.2024. UcnonHutens: Maneesa I.P. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 13 u3 53. CTpanuua cosaara: 06.02.2024 17:24 =¥ TATAPCTAH



MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpanus. HaceleHnusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATBLHEIC
Ha3BaHUA OTICJIBHBIX MPEACTABUTEICH HEOPTAHMYECKUX BEILIECTB.

Knaccuduxaiys XuMAYeCKUX peakiuii B HEOPraHWYeCKOM W OpraHuYeCKOM
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMoxuMUYeCcKrue ypaBHEHUS.

CKOpOCTh XUMHUYECKON peakiiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakiuu. Katanus u kaTaau3aTopsbl.

O6paTtuMble U HeoOpaTUMbIEC peaklni. XuMHueckoe paBHoBecue. KoHncranTta
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, TABJIICHUE U KOHIICHTPAIlUU BEIIECTB, YYACTBYIOIIUX B
peakumu. [Ipunun Jle [larense.

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

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTemneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 53JIEKTPOHHOro OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUEe NEepOKCUZa BOAOPOJAAa B TMPUCYTCTBUM KaTajlW3aToOpa, MOJEIH
KPUCTAUTNYECKUX PEHIETOK, TPOBEJICHNUE PEAKIIU HOHHOTO 0OMEHa, OoTpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBIO WHIWKATOPOB, M3YYEHHUE BIIMSHUS Pa3IMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusi.

[Tonoxxenne HemeraiuioB B llepuonnyeckor CUCTEME  XHMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa 1 0COOEHHOCTH CTPOCHUS UX aTOMOB. DU3HUECKHE
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusndeckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
ToOIUIMBHBIE PJIEMEHTBHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3NYECKUE |
XAMHUYECKUE CBOMCTBA. | aloreHoBOAOpOIbl. BaxkHenmme KUCIOPOACOAEPIKALINE
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COEIMHEHUS TajoreHoB. JlabopaTopHble W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [I[puMeHeHre rajJoreHoB U UX COSUHEHHUIA.

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

Cepa. Haxoxpaenume B TpHUPOAC, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcua cepsi(I1V), okcun
cepbl(VI). CepHucras u cepHas KHCIOTHI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XAMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHIbl a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeHeHue azoTa
U €r0 COCTMHEHUM. A30THBIE yI0OpEHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHoCOOBl MOMydeHUs, (U3HUECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcuasl docdopa, dochopHas
kuciora u e€ conu. IIpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(IV), yrompHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusd. Dymnepensl, rpadeH, yriaiepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COEIMHECHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Okcun kpemHusi(IV), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JI0YEeK aToMoB MeTauioB. OOrmue
¢dbuznyeckue cBoiicTBa MeTauioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspkeHW  metawioB.  OOmMe  CrocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramioB. CrnocoObl 3amuUTHl OT
KOPPO3UHU.

OO6mast xapakrepuctuka MmetamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX »dyieMeHTOB. Harpuii u kammii: mnomydyenue, (Qu3MUeckue u
XUMHWYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUMN.

O6mast xapakrepuctuka metamioB IIA-rpynmer [lepuomnyeckoit cructeMbl
XMMHMUYECKHUX JJIEMEHTOB. MarHuil W KajbLuil: NoJdy4yeHue, (QU3NYECKUe U
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XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COCAUHEHUH.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

ATIOMUHW: TTOTydeHue, GU3NIECKue U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeEIIeCTBA M €ro coeauHeHud. AMdorepHble CBOMCTBA OKCHUIA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

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

@u3NUecKUe U XUMUYECKHE CBOMCTBA XpOMa M €r0 coeMHEHU. OKCUAbl U
ruapokcuasl xpoMma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpOMaThl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEIWHCHUU.
Baxnelimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(Vl) wu
mapranna( VII). Ilepmanranat kanus, €ero OKUCIUTEIbHbIE CBONCTBA.

Pu3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U €ro coequHeHuil. OKCupl,
rugpokcuasl u conu xeneza(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHUE Keae3a
Y €r0 CILUIABOB.

du3nyeCcKrne 1 XMMHYECKHE CBOMCTBA MeIH U €€ coenuHenuid. [lomydyenue u
MPUMEHEHUE MEJU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenune
[IAHKAa U €TI0 COeINHECHUH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEIIECTB M HX MpEeBpallCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBUE IIMHKA W jKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTraHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AIOMUHUS U LHUHKA C
pacTBOpaMU KHUCJIOT W WIEJIOYEH, PEHICHUE SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEMaM
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O Hay4YHBIX MeToJaX TIO3HAHUS M METOJOJOTUM HAy4YHOTO MCCIIeI0BaHUS.
Hay4Hble mpuHIMIBI OpraHU3aIui XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CIIOCOOBI MOMYYEHUSI BAKHEUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TOYYeHUSI METAJUIOB H
CIUIaBOB. XMMHUECKOE 3arps3HEHHE OKPYKAlOLIEeW Cpelbl U €ro MOCJEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKO 0€30MacCHOCTH.
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XuMusi H 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
UCIIOJIB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.

XuMus MWLM OCHOBHBIE KOMIIOHEHTHI, MUILIEBbIE J00aBkU. Poiib xuMuu B
oOecrieyeHuu MUIIEeBOM 0€3011aCHOCTH.

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

XuUMHSI B CTPOUTENBCTBE: BAXKHEUIIIME CTPOUTEIbHBIE MaTepuasbl (LIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepuaibl, KPaCKH, CTEKIJIO, KEpaMHKa.
Marepnainel 1t 2neKTpoHuKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuérbl: Macchl BeliecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
peakuyu, €ciaud OJHO M3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MAaCCOBOM JOJU W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeaMETHBIX CBA3€H NpH  U3yYeHUH OOmed u
HEOpraHW4ecKol XuMuM B 11 Kkjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHITUHN, IPUHATHIX B OTACIIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mMe ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIN (DaKT, THUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, D3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJHEPIrEeTUYECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIEeCTBA, WACAJbHBIA ras,
bu3nYecKue BeIMYUHBI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInu3M, MaKpo-
Y MUKPODJIEMEHTHI, O€JKH, KUPBI, YTIEBOAbI, HYKIEHMHOBBIE KHCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

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

PECYPCHI.
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TexHonorus: XMMHUUYECKas INPOMBIIIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuaJibl, CEJIbCKOXO3SHMCTBECHHOE IMPOU3BOJACTBO, IMUIINCBASA IMPOMBINIJICHHOCTD,
(I)apMaHeBTI/I‘IeCKaSI IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
npemaparoB, IIPOU3BOACTBO KOHCTPYKHOMOHHBIX MATCPHUAJIOB, OSJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIEIEHBI CIEAYIONIME COCTaBIIAIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOINECTBE IMpaBWJIaMU W HOPMaMHU T[OBEJCHUS; HaIUYHE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIECcCce peann3aiiui 00pa3oBaTeIbHOM JeITeIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIMTAHNS

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

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON MAEATEIBHOCTA TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIbHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;
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UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

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
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHHUS MOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

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

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUNA W HENPUSATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

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

YCTAaHOBKA Ha AaKTHBHOE Yy4YacTUE B PEIICHUM MPAKTUYECKUX 3aaad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 00I111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIIBHOW CPEJIbI;
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OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALLATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJIOTUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

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

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMUpPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJIECHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHU JJIE  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUM MEIUIIMHBI, 00€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHAIN3a U OOBSCHEHUS SBJICHUNM OKPYKAIOIIETO MUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

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

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaaIbHOMI

ACATCIIBHOCTH.
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METAINIPEJMETHBIE PE3YJIBTATBI

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

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydaIOIUXCS
MEKIUCIUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpPaKaoIIne
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeIU(PUKY METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIece, CUCTeMa, HayIHbIM (aKT, MIPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, NCCIIeIOBaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

yHUBEpCaIbHbIe Y4eOHbIC NEeUCTBUs (TO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC,

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

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

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

ONpPEAEHsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIIOJIB30BaTh TP OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBILIJICHUS:
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU IJIs KiIacCUPUKAIMU BEIIECTB U
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBATh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISATh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUSI B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;
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IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuMu — MpU pElIeHWH Y4YeOHBIX IO3HABATENbHBIX M IPAaKTHUYECKUX 3anad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKHUX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/JI€Th HABBIKAMHM CAMOCTOSITEJIbHOTO IUIAHMPOBAHUS W  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIIEeNOBAaTENbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/I0B ITO3HAHMUSI.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX uUHPopManuu (Hay4dHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTHUBOPEYUBOCTH;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
orOope wuHPOpMaLMKM, HEOOXOAMMOM [JIsi BBIIOJHEHHS y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U PA3IUYHBIX MTOMCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MH(popManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, aO0peBUATYPHI, HOMEHKIIATYPY;
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HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBbHBIC yqeﬁmﬂe HeﬁCTBHH:

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

BBICTYIIaTh C TPE3CHTAIlMEH pe3ylbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBHIMIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW pabOThI MO MCCIICTOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peaanu3alun yueOHOTro NpoeKTa, U GopMyIUpOBATH BHIBOJIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIEe 1eHCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISTH CBOIO IO3HABATEILHYIO
JeATEIIbHOCTh, Ompenensis €€ IMeau M 3ajadd, KOHTPOJIUpOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh Hauboliee
3¢ dexTUBHBIN crnoco0 HX pemeHus ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMHUU Ha yTIyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOIIero oOpa3oBaHUs BKIIOYAIOT CHeU(UUECKre
JUIs1 yueOHOro mpeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUM
M0 OCBOCHMIO, UHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHCHUIO 3HAHUM B PA3IUYHBIX yUeOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEIMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM

HN3Yy4YCHUS.
10 KJIACC
24
[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne ucx.-52 ot 06.02.2024. UcnonHutens: Maneesa I.P. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 24 n3 53. CTpanuua cosaara: 06.02.2024 17:24 =¥ TATAPCTAH



[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHs
OTpaXkaroT:

c(hOpPMHPOBAHHOCThH TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIM B OOECIEYEHUH YCTONYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SJHEPTeTUUECKONU U
MUILEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn PalMOHAIEHOTO
MPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS W OOILIEH KYJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3JI0POBBIO ¥ IPUPOIHOMN CPEJIE;

BJIQJICHUE  CUCTEMOW  XHMMHMUYECKHMX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATUS — XUMHUUYECKUM IJIIEMEHT, aTOM, SIAPO U DJICKTPOHHAs
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTanei, HWOH, MoJIeKya,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCJIEHHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
rpymnmna, pajaudkail, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass U NPOCTpPaHCTBEHHas (reoMeTpuyeckKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIC COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3axkoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPTraHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalieHUs] DSHEPrUM TIPH XUMHUYECKHUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JICXKAIIHE B OCHOBE
MOHWMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHW3Max XWMUYECKHX PEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTs! 1 u Il pona);
(baKToJOrMYEeCKUe CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BAaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M IMPaKTHYECKOU
NEATeTLHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TepepaboTKn HEPTH);

c(hOpMUPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSTHM,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OMMUCAHUU COCTaBa, CTPOEHUSI U CBOMCTB OPTraHUYECKUX COEIUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:
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UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUJII COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKENETHBIX) POPMYJT OPraHUYECKUX
BEILECTB;

COCTaBJISAITh YPaBHECHHSI XMMHUYECKUX PEAKIMI M PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMM  MOCPEACTBOM  COCTaBIICHUS
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHi, peakuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHU;

M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB JJI WIUTOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTaHABIMBATH MPUHAJICKHOCTh M3yUYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOCHHUIO K OIpPEACIIEHHOMY
KJIAcCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA 110 CUCTEMaTUYECKON
HomeHknarype (IUPAC) u nmpuBOIuTh TpUBHAJIbHBIE HA3BaHUS AJI OTIEJIbHBIX
IpeCTaBUTENIE OPraHNYEeCKUX BEIIECTB (3TUJICH, alleTWJIEH, TOJYOJ, TIUIEpPUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUll, aleTalbACTHa, aleTOH, MypaBbHHAas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAsI KUCIIOTHI,
[JIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWIINH, TWBHHWII, U30IPEH, XJIOPOIPEH,
CTHPOJI U IpYyTHE);

C()OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpraHUYECKUX COEJIMHEHUSX (KOBAJIEHTHAs W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

C()OPMUPOBAHHOCTh YMEHHUS NIPUMEHATH IMOJIOKEHUSI TEOPUU CTPOEHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

cOPMHPOBAHHOCTh ~ YMEHHMH  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
¢u3nuecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENEH pPAa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIECTB: AJIKAHOB, UKJIOAIKAHOB, AJIKEHOB, AJIKAJUECHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOAOPOJIOB, CIUPTOB, aJbIECTHJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXHBIX 3()UPOB, )KUPOB, HUTPOCOCANHEHUIN U
aMUHOB, AMHHOKHUCJOT, O€NKOB, yrieBOAOB (MOHO-, AM- U TOJIUCAXapHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXAY HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKMX PEAKUUA C MCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHPOBAHHOCTh YMEHHUS TMOATBEPKJAaTh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKLMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHUI OT
KPaTHOCTH Y THIIA KOBAJIEHTHOU CBSI3U (G- U M-CBS3M), B3aUMHOIO BIIMSHHS aTOMOB
Y TPyII aTOMOB B MOJIEKYJIaX;
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c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbsi (He(Th, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TIPOIYKTOB IEPEepadOTKH;

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

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IlIeHue,
CUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3€U — I M3YYCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEaAKITUH;

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

cOPMHPOBAHHOCT, YMEHHH: TIPOBOJUTH PACUETHI 10 XUMHUYCCKUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUH C MCIOJIb30BaHUEM (DH3UICCKUX
BENMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMUYECKON
(GbopMyJIBI BEIIECTBA IO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MIPOYKTaM CTOpaHUs, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHIEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATENTLHOCTH YEJOBEKa, CBSI3aHHOM ¢ mepepaboTkon
BEIIECTB, MCIOIL30BaTh MOJYICHHBIC 3HAHUS JIJIS1 IPUHATHS TPAMOTHBIX pEIICHUH
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUCH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIydeHHE W H3yYeHHE CBOMCTB OPraHUYECKHUX
BCII[ECTB, KAYECTBEHHBIC pEaKIWH YTJIEBOJOPOJOB pPAa3IUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAINX OPTaHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATbHBIX
3a/lady 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O6e3omacHOro oOpareHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATh B paslIuyHON Gdopme
pe3yibTaThl SKCTICPUMEHTA, aHAJTU3UPOBATH U OIEHUBATh MX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa DKOJOTHYECKH I1e7IeCO00Pa3HOTO MOBEACHUS B OBITY U
TPYJOBOM NIEATEIHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS, OKPYXKAIOIIEH
IIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;
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OCO3HABATh OIACHOCTh TOKCUYECKOTO JACHUCTBUSA HA KUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAs CMbICI nmokasaress [1/K;

aHaJTM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS] PUCK-T10JIb3a;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATH II€JICHANPABICHHBIN [OUCK
XUMUYECKON MH(OPMAITUN B PA3INYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HAydHAS
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(MOpMaIuio, rnepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KJIACC

[IpenMeTHble pe3yNbTaThl OCBOCHMS Kypca «OOIass U HeopraHudeckas
XAMUSD) OTPAXKAIOT:

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

cpene;
BJIaJICHHUEC CUCTEMOU XMMHUYECKUX  3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArarolIfe TOHATHS — XUMHYECKHM DJJIEMEHT, aToM, SJApO aTroma,

M30TOIIbI, AJICKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAId, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBAJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAUIMYECKasl pEIIETKA, XUMHUYECKasl peakuus, pacTBOP, BJIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAasT JUCCOIMAIMS, CTENEHb JIUCCOIMAIlUH,
BOJIOPOJIHBIN TIOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHYECKON PEeaKIui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS ANEKTPOJMTUYECKOW IUCCOLMAIUNU, MEPUOANUYECKUIA
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIMsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHMs, JIekKAlME€ B OCHOBE MOHHMAaHUSA
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMECHHBIC
MPEACTABICHUSI O CTPOEHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJIMOJIEKYJISIPHOM YPOBHSIX; MPEACTAaBICHUS O MEXaHW3Max XHUMHYECKHUX
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peaKkiui, TEPMOJAMHAMHUYECKMX M  KHHETHYECKHMX 3aKOHOMEPHOCTAX  MX
IIPOTEKAHMS, O XUMHUYECKOM DPAaBHOBECHM, PACTBOPAX M IUCIIEPCHBIX CHUCTEMAX;
(dakToNOTUYECKUE CBEACHHS O CBOICTBaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
UCIIOJIb30BaHUU BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U IPAKTHUYECKON
NESATEIbBHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONKMCAHUM HEOPTAHWUYECKUX BEIECTB U UX MPEBPAILCHUN;

C()OPMUPOBAHHOCTh YMEHMsSI HCIIOJIb30BATh XMMHMUYECKYK) CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

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

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M U THUMNA KPUCTAIIMYECKOM pEHETKH, OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBII MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUH 110 PA3INYHBIM MPU3HAKaM (YUCITY
U COCTaBYy pearupyroliMx BEIIEeCTB, TEIUIOBOMY 3(PQEKTy peakluuu, U3MEHEHUIO
CTETIEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTaiu3aropa M
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUHM I Kilaccupukauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

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

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
Ilepunognueckonn  cucremsl .M.  MenneneeBa,  HUCHOJNB3ys  MOHATHUSA
«QHEPreTUYECKHE YPOBHU», «IHEPTeTUUYECKUE IMOAYPOBHMU», «S-, p-, d-aTOMHbIE
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKHUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JI0YEK;
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chOPMHPOBAHHOCTh YMCHHI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKJY HEOPTaHUYECKMMH BEIIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIMIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMHA TIOCPEICTBOM COCTABJICHUS SJICKTPOHHOTO OajlaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKPAaIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  TUAPOJIN3A;  PEaKUIHMI
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

chOPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUECKUX XAPAKTEPUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHMHUYECKOM pEakIUud B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIHUX Bo3aeicTBui (mpuniun Jle [larense);

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

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUpPOABl — HAONIOACHUE, HW3MEpPEHHe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPeaIbHbI U MBICJICHHBIN ), UCIIOIH3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEI0BAHUU BEIIECTB
U s OOBSICHEHWS XUMHYECKUX SIBIICHUN, HMMEIOIUX MECTO B MPHUPOJIE,
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIsl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs;
Macchl BEIIECTBA WJIM 00BEMA raza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
ui 00bEMY OHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOrO A dexTa
peaKiuy; 3HAYECHUS BOJOPOJHOrO IOKa3aTesisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO0 JUCCOIMAIlU;, Macchl (00BbEéMa, KOJIMUYECTBA BEIIECTBA)
MPOAYKTA PEAKIMHU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeeIéHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA MUIM JAHO B M30BITKE
(uMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa pEaKInH,; OOBEMHBIX OTHOIICHHUM

ra3oB,
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c(OPMUPOBAHHOCTh YMEHUI: CAMOCTOSITENbHO IUIAHUPOBATh M MPOBOJIUTH
XUMUYECKANA  JKCIEPUMEHT  (IIPOBEACHHME  pEeakuMid  HOHHOro  OOMEHa,
NOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IIOMOIIBIO WHAMKATOPOB, W3YyYECHHE BIIHSHMUSI
pa3IMYHbIX  (PAKTOPOB HA CKOPOCTb XUMHUYECKOW  peakluu, PpeLICHHUE
DKCIIEPUMEHTAJIbHBIX 33dad no Temam «Metaimey u  «Hemerambsy) ¢
cOOJII0IeHNEM TpaBUJl 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
o0opynoBaHueM, (QOpMYyIUpOBaTh LE€Nb HCCIEAOBAaHUS, INPEIACTaBIATh B
pas3nu4HOil (opMe pe3yabTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLEHUBATh UX
JIOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHUI: COOIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
nocyol W JabopaTOpHBIM O0OpyJAOBaHMEM, OOpalleHUs C BeEIIECTBaMH B
COOTBETCTBUM € HMHCTPYKIMSMH IO BBIIOJHEHHUIO JTAOOPATOPHBIX XUMHUYECKHUX
OTBITOB, HKOJIOTMYECKU LEIeCO00pPa3HOro MOBEACHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbs, OKPYXKAIOIIEH TPUPOIHOU
Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HABAThb OMNACHOCTH
TOKCUYECKOTO JEHCTBUSA HA KUBBIE OPTaHU3MbI ONpPEACIIEHHBIX HEOPTaHMYECKUX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LIE€JEHANPABICHHBIA IOUCK
XUMHUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBol nHPopManuu, MIHTEpHET U apyrue), KpUTUIECKH
aHaJIM3UPOBaTh XMMUYECKYIO0 MH(POpMaIUIO, IepepadbaTbiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl

Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM

https://resh.edu.ru

[Ipenmet oprannueckoit xumuu. Teopus www.school-
1.1 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 10 collection.edu.ru
byrneposa https://uchebnik.mos.ru

https://www.vaklass.ru

Hroro no pazneny 10

Paznea 2. Yraesoaopoasl

https://resh.edu.ru
[IpenenbHbIE YrIIeBOAOPOIABI — AJTKAHBI, WWW.SCR00% S,ChOOI_
2.1 9 collection.edu.ru
[HKII0a]IKaHBL https://uchebnik.mos.ru
https://www.yaklass.ru
https://resh.edu.ru
HenpenenbHbie yrineBogopoabl: aaKkeHbl, WWWi.S.ChOOI—
2.2 15 1 collection.edu.ru
AITKATCHEL, ATKMHET https://uchebnik.mos.ru
https://www.yaklass.ru
https://resh.edu.ru
73 A 3 www.school-
. POMAaTUYECKUE YTIIEBOJOPOIbI (ApPEHBI) collection.edu.ru
https://uchebnik.mos.ru
32
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https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/

https://www.yaklass.ru

https://resh.edu.ru
www.school-

4 collection.edu.ru
https://uchebnik.mos.ru
https://www.yaklass.ru

54 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOJOB U UX

nepepaboTka

https://resh.edu.ru
www.school-

2.5 ["anoreHnpou3BOIHbBIE YTIIEBOIOPOAOB 4 1 collection.edu.ru
https://uchebnik.mos.ru
https://www.yaklass.ru

Hroro no pazgeny 40

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeuHeHust

https://resh.edu.ru

www.school-

3.1 Cnuprel. ®enon 11 1 collection.edu.ru
https://uchebnik.mos.ru
https://www.yaklass.ru

https://resh.edu.ru

KapOonunbHbie cOeqMHEHUS: aTbIETHIBI 1 www.school-
3.2 keToHbl. KapO6oHoBbie KucinoTsl. CloKHbBIE 21 1 collection.edu.ru
s¢upsl. XKupsl https://uchebnik.mos.ru

https://www.yaklass.ru

https://resh.edu.ru

www.school-

33 VriaeBoanl 9 1 collection.edu.ru
https://uchebnik.mos.ru
https://www.yaklass.ru

Hroro no pazaeny 41

33

[lokymeHT co3aaH B anekTpoHHon copme. Ne ucx.-52 ot 06.02.2024. VicnonHuTens: Maneesa I.P. r'.?ﬂEI{TPOHHbIﬁ
Ctpanuua 33 u3 53. Ctpanuua cosgara: 06.02.2024 17:24 =¥ TATAPCTAH


https://www.yaklass.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/

Paznen 4. A30Tc0uepmamne OpraHn4eCKuc COCINHCHU A

https://resh.edu.ru
www.school-

4.1 AMuHbl. AMUHOKHUCIIOTHEL. benku 12 1 2 collection.edu.ru
https://uchebnik.mos.ru
https://www.yaklass.ru

Hroro no pazneny 12

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS

https://resh.edu.ru

www.school-
5.1 BricOkOMONIEKYIAPHBIE COEAUHEHUS 6 1 collection.edu.ru
https://uchebnik.mos.ru

https://www.yaklass.ru

https://resh.edu.ru
www.school-

5.2 O06o001IeHre Kypca OpraHnYeCcKOl XUMUN 3 1 collection.edu.ru
https://uchebnik.mos.ru

https://www.yaklass.ru

https://resh.edu.ru

www.school-
53 Peseps 7 collection.edu.ru
https://uchebnik.mos.ru

https://www.yaklass.ru

Hroro no paszneny 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 119 4 6
34
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https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
https://resh.edu.ru
Crpoenue atoMma. [lepuonnueckuit 3akoH 1 www.school-
1.1 [Tepuoanueckas cucteMa XUMHYECKUX 10 collection.edu.ru
snemenTos /. 1. Menjeneena https://uchebnik.mos.ru

https://www.yaklass.ru

https://resh.edu.ru
www.school-

14 1 collection.edu.ru
https://uchebnik.mos.ru
https://www.yaklass.ru

12 Crpoenue Bemectsa. MHoroo6pasue

BCIICCTB

https://resh.edu.ru

www.school-

1.3 XHUMHUUYECKHUE PEeaKUU 24 1 3 collection.edu.ru
https://uchebnik.mos.ru

https://www.yaklass.ru

Hroro no pazneny 48

Paszgen 2. Heopranuueckasi Xumusi
https://resh.edu.ru
www.school-

2.1 Hewmeramisr 32 1 3 collection.edu.ru
https://uchebnik.mos.ru
https://www.yaklass.ru

35
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https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/

https://resh.edu.ru
www.school-

2.2 MeTtamisl 25 1 2 collection.edu.ru
https://uchebnik.mos.ru
https://www.yaklass.ru

Uroro no pazgeny 57

Pa3zgen 3. XuMus u ';KU3HL

https://resh.edu.ru
www.school-

Mertoanl TO3HAHUSI B XUMUU. XUMUI U -
3.1 9 collection.edu.ru

JKU3HD )
3 https://uchebnik.mos.ru

https://www.yaklass.ru

Peseps. O6001IeHNE U CHCTeMAaTH3 AN

3.2 . 5
3HAHUU
Hroro no pazueny 14
Pa3nen 4. Ha3zpanue
Hroro 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 119 4 8
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https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoimuecTBo
Ne Cpoxku
Tema ypoka JacoB
n/n U3y4YeHus
Bceero
1 [IpenMer u 3HaYCHHE OPTraHNYECKON XUMHUH, TIPEJCTABIEHUE O MHOTOOOPAa3UH OPraHUIECKUX ) 1
. HEeJeIst
COCTMHEHU I
) DNEKTPOHHOE CTPOCHHUE aToMa yriiepo/ia (OCHOBHOE U BO30YXIEHHOE COCTOsAHUS). BaneHTHbIe | |
HeJest
BO3MOKHOCTH aTOMa yriiepo/ia
3 XuMHYecKas CBSI3b B OPraHUYECKUX COeIMHEHUsAX. MexaHu3Mbl 00pa30BaHUs KOBAIEHTHOM | |
. HeJest
CBsI3H, CITIOCOOBI pa3pbIBa CBsI3EH
4 Teopus cTpoeHus OpraHu4ecKux coeqnHeHnid A. M. bytiieposa 1 1 menens
Buasl nzomepun: cTpyKTypHas, IpOCTPaHCTBEHHAS 1 2 "Henens
OnekTpoHHBIE () (PEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHCHUN 1 2 "Henens
[IpencraBienue o knaccudukanuu u cuctemarnueckas Homenkiarypa (IUPAC) oprannyeckux
7 1 2 "Henens
BEILIECTB
[IpencraBnenue o knaccudukanuu u cucremaruueckas Homenkinarypa (IUPAC) oprannueckux
8 1 2 Henens
BEILECTB
9 Knaccudukamnus peakiuii B OpraHu4ecKoi XUMUN 1 3 Henmens
10 CucremaTtu3aiys U 0000IIeHHEe 3HAHUN TI0 TeMe 1 3 Henens
AJKaHBI: TOMOJIOTUUYECKHH psijl, 001as popmysa, IEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE
11 1 3 genens
MOJIEKYJT
12 HomeHnknarypa ajnkaHoB 1 3 Henensa
13 Homenkiiatypa ankaHoB 1 4 nenens
14 H3oMepus ankaHoOB 1 4 Henens
37
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15 PuU3NYECKUE U XUMUYECKHE CBOMCTBA aJIKaHOB 1 4 nenens

16 Haxosxnenue ankanoB B nmpupoje. CriocoObl MOyYSHUS ¥ TPUMEHEHUE AIKAHOB 1 4 nenens

17 Huknoankansl: oOmmast popmysa, HOMEHKIATYPa U U30MEPHUSL, OCOOCHHOCTH CTPOCHUS U | 5 Hexes
XUMHYECKHUX CBOMCTB, CIOCOOBI OTyYEHUS U IPUMEHEHHE

13 Pemenune pacuéTHBIX 33729 Ha ONPEICTICHUE MOJICKYISIPHON (DOPMYIIBI OPraHUIECKOTO BEIIECTBA 1 5 wenens
110 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXO/ISIIUX B €r0 COCTaB

19 Pemenue pacu€THbIX 3a71a4 Ha OIpeieJIeHHe MOJIEKYIISIPHON (pOpMYJIIbl OPraHUUYECKOIO BELIECTBA 1 5 Hexens
0 MPOAYKTaM CrOpaHus

20 Pemenue pacdeTHBIX 337a9 Ha ONPEICICHUE MOJICKYISIPHON (DOPMYIIBI OPraHUIECKOTO BEIIECTBA | 5 wenens
1o npoykTam cropanus. CucremaTu3anus 1 0000IIeHne 3HaHU| TI0 TeMe

)1 AJKEHBI: TOMOJIOTHYECKHIA psifl, 001mas popmMyia, HOMEHKIATYpa, JEKTPOHHOE U | 6 Henes
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI. CTPYKTYpHas U LUC-TPAHC-U30MEPHS AIIKEHOB

22 du3znyeckue 1 XuMHU4YecKkre cBoiicTBa ankeHoB. [IpaBuino MapkoBHUKOBa 1 6 "Henenst

23 XUMHYECKUE CBOMCTBA AJIKEHOB 1 6 Henmens

24 CrniocoOblI Moy4eHus U IpUMEHEHHE aJIKeHOB 1 6 Henens

25 Ilpakmuueckasa paooma Ne 1 no meme "llonyuenue smunena u uzyuenue e2o ceoiicma'" 1 7 Henens
AnKaaueHsl: conpsiKEHHbIE, U30JUPOBAaHHBIE, KyMyIUpoBaHHbIe. OCOOEHHOCTH JEKTPOHHOTO

26 1 7 Hedels
CTPOCHUS

27 XHUMHUYECKUE CBOMCTBA COMPSKEHHBIX TUEHOB 1 7 Henens

28 CrocoObI Moy4YeHus: ¥ TPUMEHEHNE alTKaIueHOB 1 7 Henenst

79 AJIKUHBI: TOMOJIOTHYECKHH psif, o01as hopMyina, HOMEHKIIATypa, SJIEKTPOHHOE U | 8 Heens
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI, (PU3HUECKHEe CBOMCTBA

30 XUMHYECKHE CBOUCTBA aJIKUNHOB 1 8 Henens

31 KauecTBeHHbIE peakuy Ha TPOHHYIO CBS3b 1 8 Henens

32 CrocoObI ToTydeHUsT ¥ TPUMEHEHNE ATKHHOB 1 8 Henenst

33 Pemienue 3aau: pacu€Tsl O YpaBHEHUIO XUMHUUECKOW peaKInu 1 9 Henens
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34 Cucremaru3zaiys U 0000IIeHHE 3HAHUN TI0 TeMe 1 9 Henens
35 ApeHbl: TOMOJIOTUYECKUH psijl, o011ast popmysa, HOMEHKIATypa. DJIEKTPOHHOE U | 9 nenens
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI OCH30J1a ¥ TOTY0JIa, NX (PU3HUECKHUE CBOMCTBA
36 XUMHYECKUE CBOMCTBA apEHOB: PEAKIIMM 3aMEIICHUS 1 9 genens
37 XUMHYECKUE CBOMCTBA apEHOB: PEAKIIMU TPUCOCIUHEHHS], OKMCIIEHHE TOMOJIOTOB O€H301a 1 10 nenens
38 Oco0eHHOCTH XUMHUYECKHX CBOWCTB CTUPOJIA 1 10 Hemensa
39 Pemenue pacuéTHBIX 33729 Ha ONPEACTICHIE MOJICKYISIPHON (DOPMYIIBI OPraHUYECKOTO BEIIECTBA 1 10 nenens
40 CniocoOblI MoTy4eHus U IpUMEHEHHE apeHOB 1 10 nenenst
41 I'eneTndeckas cBs3b MEKy pa3IMYHBIMU KJIaCCaMU yIJI€BOJOPOI0OB 1 11 Henens
42 Pacuérbl o ypaBHEHUAM XUMHUECKUX peakuuii. CucrtemaTu3anus 1 0000IIeHe 3HAaHUI 110 TeMe 1 11 Henensa
43 [Ipupoanstii ra3. [lomyTHbie HETAHBIE Ta3bI 1 11 Henens
44 Hedtp u ciocoOs1 €€ nepepabotku. [Ipumenenre npoaykToB nepepaboTku HedTH 1 11 nenens
45 Kamennslit yroiib ¥ IpoIyKThl €r0 epepadoTKu 1 12 nenenst
46 ['eneTnueckast CBA3b MEXKYy Pa3IMYHBIMU KJlacCaMu yIi€BOJOPOIOB 1 12 Hemensa
47 ["aioreHonpon3BOIHBIE YTIIEBOIOPOJOB: JIEKTPOHHOE CTPOEHUE; PEAKIIMK 3aMEIICHUS TaJIoreHa 1 12 nenens
JelicTBre menodeit Ha raJloreHNnporu3BOHbIE. B3auMoelicTBUE TUTajJor€HAIKaHOB C MarHueM U
48 1 12 nenens
IIUHKOM
49 CucremaTu3aiys u 0000IIeHHe 3HaHU 10 pa3zeny "YriaeBoaopoas"” 1 13 Henens
50 Koumponsnas paboma no meme "'Yzneeooopoowt" 1 13 nenens
51 [IpenenbHBIE OTHOATOMHBIE CHUPTHI: TOMOJIOTHYECKH psifl, 001as hopMyia, CTpoeHHE | 13 Hexens
MOJIEKYJI, U30MEPHUsI, HOMEHKJIATYpa, Kilaccuukaius, Gu3ndeckie CBONCTBa
52 XUMHUYECKUE CBOMCTBA MPEAETbHBIX OJTHOATOMHBIX CIIUPTOB 1 13 Henens
53 CriocoObI nostyueHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB 1 14 nenens
54 [IpocThie 3¢upbl: HOMEHKIATYPA U U30MEPHs, 0COOCHHOCTH (PU3NIECKUX U XUMUYECKUX CBOHCTB 1 14 nenens
55 MHoOroaToMHbI€ CIIUPTHI: ITUIICHTIIUKONb U TIULEPUH, UX (PU3HUECKHUEe U XUMUYECKUE CBOWCTBA 1 14 nenens
56 Crioco6bI nostyyeHust 1 NpUMEHEHHE MHOT0aTOMHBIX CITUPTOB 1 14 nenens
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57 ®DeHOoM: CTPOCHHUE MOJICKYIIBI, PU3NYecKue cBolicTBa. TOKCHUHOCTH (peHoma 1 15 nenens

58 Xumudeckue cBoicTBa (heHoma 1 15 Hemensa

59 Crioco0slI MosTydeHus U IpuMeHeHue GpeHomna 1 15 nenens
Ilpakmuueckasa paooma Ne 2. Pewuenue skcnepumenmanvuslx 3ao0ay no meme ""Cnupmul u

60 1 15 nenens
denonovt”

61 CucreMmarusanusa 1 0000IeHNEe 3HAHUN 110 TEME 1 16 Henmensa

6 Anbaeruibl U KETOHBI: 3JIEKTPOHHOE CTPOEHUE KAPOOHWIILHON TPYIIIbL; TOMOJIOTHYECKHUE PSIIbI, 1 16 Hexens
obmias popmyia, H30MEpUss 1 HOMEHKIIATypa

63 Anbaieruipl ¥ KeTOHBI: (PU3MYECKUE CBOMCTBA; PEaKIIMK IMPUCOCTMHCHUS 1 16 Hemensa

64 Peakiiuu okucneHus v KaueCTBEHHBIC PEAKIIMK aJIbJIETHI0B U KETOHOB 1 16 nenenst

65 CniocoOblI MoTy4eHus ainbAeTHI0B U KETOHOB 1 17 uenmensa

66 OnHOOCHOBHBIE NpeieNIbHbIE KAPOOHOBBIE KUCIOTHI, 0COOEHHOCTH CTPOEHUS UX MOJIEKYII 1 17 nenens

67 N3oMepust 1 HOMEHKIIaTypa KapOOHOBBIX KHUCIIOT, HX (PU3UYECKUE CBOMCTBA 1 17 nenens

68 XHUMHUYECKUE CBOMCTBA MPEICIbHBIX OJJTHOOCHOBHBIX KAPOOHOBBIX KHCIIOT 1 18 Hemensa

69 Oco6eHHOCTH CBOWCTB MYpPaBbUHOW KUCIOTHI. MHOT00Opa3ue KapOOHOBBIX KUCIOT 1 18 nenenst

70 Oco0eHHOCTH CBOICTB: HETIPEACTBHBIX U APOMATUYECKUX KapOOHOBBIX, JUKAPOOHOBBIX, | 18 Hemens
THUAPOKCUKAPOOHOBBIX KUCIOT. [IpecTaBuTeny BHICIINX KapOOHOBBIX KUCIOT

71 [TonsaTHe 0 MPOM3BOAHBIX KAPOOHOBBIX KUCIOT 1 19 nenens

72 Crioco6bI nostyueHust 1 NpuMeHeHne KapOOHOBBIX KHCIIOT 1 19 nenens

73 CrnoxHbIe 3(UPBI: TOMOJIOTHYECKUH psifl, 001Iast popMyIia, M30MepUs U HOMEHKIIaTypa 1 19 nenens

74 dusnueckue U XUMUYEeCKHe CBOUCTBA 3(UPOB 1 20 nepens

75 Pemenne pacu€THBIX 3a71a4: IO YPaBHEHUIO XUMHUECKOW PEAKIIMH, Ha ONIpeIeTIeHNE | 20 nenens
MOJIEKYJISIPHOUM (POPMYJITBI OPTaHHYECKOTO BEIIECTBA

76 Ilpakmuueckan paooma Ne 3. Peuwrenue sxcnepumenmanvhoix 3a0au no meme "Kapoonoeswvie | 20 Hexens
kuciaomot. Cnoscnvle 3¢pupot”’

77 Kupsl: ctpoenue, pusndeckne 1 XUMHUYECKHUE CBOMCTBA (THIPOIIU3) 1 21 nenens
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Oco0EeHHOCTH CBOMCTB JKUPOB, COJIEPXKAIIUX OCTATKU HEMPEACIbHbBIX JKUPHBIX KUCIOT. JKuphl B

78 1 21 menens
npuponae

79 MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MotoIee aeiictsue. [loHsTre o 1 71

Heaes

cuHTeThYecKux Morouux cpeacreax (CMC)

80 I'eneTnueckas CBsI3b YrieBOIOPOIOB U KUCIOPOACOACPKAIIUX OPraHUYECKUX BEIIECTB 1 22 "enens

81 CucreMaruzaius 1 0000IIeHNe 3HAHNUHI 110 TEME 1 22 Henens

82 Pacuértpl 10 ypaBHEHUSIM XUMHYECKUX PEAKIUN 1 22 "enens

83 OO01mas XxapakTepuCTHKA YTIIEBOIOB U KJIaCCH(UKAIUS YIIIeBOAOB (MOHO-, IU- M ITOJTMCAXAPU/IBI) 1 23 Henens

&4 Monocaxapubl: GU3HUECKUE CBOMCTBA M HAXOXKIACHUE B TIPUPOIC 1 23 uenens

85 [IprMeHeHue IITI0KO03bl, €€ 3HAYCHUE B KU3HEACITEIIBHOCTA OpraHu3ma 1 23 nepens
Jucaxapunpl: caxapo3a, MaJibTO3a U JakTo3a. HaxoxxaeHue B npupojie u NpuMeHEeHUe

86 1 24 genens
JMcaxapuioB

87 [Tonucaxapuapl: CTpOEHHE MaKpPOMOJIEKYII, GU3NUECKHE U XUMUYECKIE CBOMCTBA, MPUMEHEHUE 1 24 nenens

88 [ToHsiTHE 00 HCKYCCTBEHHBIX BOJIOKHAX 1 24 genens
Pemienne pacueTHbIX 3a/1a4 Ha ONPEAEIICHUE TOJIA BBIX0/1a MTPOIYKTA PEAKIIMHU OT TEOPETUUYECKU

89 1 25 Henensa
BO3MOKHOT'O

90 CuctemaTtuzanus 1 0000IIeHNE 3HAHUM 110 pa3aeny 1 25 Henens

91 Konumponvnaa paboma no meme "Kucnopoocooepiicauwjue opeanuyeckue coeournenusn'" 1 25 Henens
AMUHBIL: KTaccuuKaIys, CTpPOSHUE MOJIEKYJ, o01as hopmysa, H30MepHs, HOMEHKJIaTypa 1

92 v 1 26 "enens
dbuznyeckue cBoiicTa

93 XuMmudeckue CBOMCTBa annpaTHIeCKNX aMUHOB 1 26 Henens

94 AHUJIVH: CTPOCHUE aHUIIMHA, 0OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHUJIMHA 1 26 Henensa

95 CriocoOsI TTOTydeHUs U TPUMEHEHNE aMH(paTHIECCKUX aMUHOB 1 27 Henens
AMUHOKHUCIIOTHI: HOMEHKJIATypa U u3oMepus, pusndeckue cBoicTBa. OTAeNbHbBIE MPEACTaBUTEIN

96 1 27 nenens
0-aMHUHOKHUCJIOT

97 XuMHndeckre CBOMCTBA aMUHOKHCIIOT, MX OMOJIOTHYECKOE 3HAUCHHE aMHHOKHUCIOT. CHHTE3 U 1 27 "Henens
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TUAPOIU3 TIENITUIOB
98 benku kak mpupoIHbIE TIOJMMEPHI; CTPYKTYPHI OCJIKOB 1 28 "Hexaenst
99 XUMHUYECKUE CBOMCTBA OEIIKOB 1 28 Henens
A3oTcojiepiKallre reTepolruKInIecKie coequHenns. HykienHoBbie KUCIOThI: COCTaB, CTPOEHUE
100 1 28 Henens
U OnoornyuecKas poib
101 Ilpakmuueckan padoma Ne 4. Peuuenue skcnepumeHmanbHvlx 3a0a4 no meme 1 29
Heaens
""A30mcoodeprcanmue opzanuueckue coeounenusn'
102 Ilpakmuueckasa paooma Ne 5. Pewienue IkcnepumeHmaipbHovlX 3a0ay no meme 1 29
N Heaens
"Pacno3nasanue opzanuieckux coeournenui'’
103 Koumponvnas paboma no meme ""Azomcooeprcamue opeanuueckue coeounenusn'" 1 29 Henens
OcHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX COSIMHEHUN U METObl UX CUHTE3a —
104 1 30 Hemensa
MOJIMMEPU3AIHS U TOJUKOHICHCAIIHS
105 [InacTmaccel. YTunuzamus u nepepadoTKa MmiacThKa 1 30 nenenst
106 DnacToMepbl: HaTypaJIbHbII CHHTETUYECKHE KaydykH. Pe3nna 1 30 Henens
BomnokHa: HatypasibHbIE, HCKYCCTBEHHBIE, CHHTETHYECKHE. [lonmrmeph! crieruaibHOTro
107 1 31 "Henensa
Ha3HAYCHUS
[TpakTiueckas pabota Ne 6. Perenre skcriepiMeHTaIbHBIX 3a7a4 1o TeMe "Pacno3naBanue
108 " 1 31 Henensa
IJIACTMAcC ¥ BOJIOKOH
O06o011eHre U cucTeMaTH3alus U3YYeHHOTO MaTepuaa 1o teMe ""BrIcOKOMONeKynspHbIe
109 " 1 31 nenens
COETMHEHUS
110 O06o011eHre U cucTeMaTr3alis Kypca OpraHnuecko XuMuu 1 32 nenenst
111 Hmozosean konmponvnas padoma no op2aHu4ecKoil Xumuu 1 32 nenens
112 AHanu3 pe3yinbTaToB KOHTPOJIBHOM paboThl. PemeHne pacueTHbIX 3a1au. 1 32 Henens
113 PesepB. O6001IeHe U crcTeMaTH3alus Kypca OpraHu4ecKoi XUMHUH 7
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 119
42
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11 KJIACC

43

KoaunuyecTBO 4acoB
Ne n/m Tema ypoka Cpoxu usyyeHust
Bcero

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 3JIEMEHT.

1 1 1 menmens
M3oTombl
CtpoeHue IEKTPOHHBIX 000JI0Y€K aTOMOB, KBAHTOBBIC

2 1 1 senens
qucia
Kitaccudpukanus XuMHIeCKUX 3JIEMEHTOB (s-, p-, d-, f-

3 1 1 menmens
AJIEMEHTHI)

4 Pacnipenenenue 351eKTPOHOB 110 aTOMHBIM OpOUTATISAM 1 1 Hemens

5 PacripenienieHre 371€KTPOHOB 110 aTOMHBIM OpOUTAIISIM 1 2 "Henens
DIEKTPOHHBIC KOH(PUTypalluy aTOMOB 3JICMEHTOB B

6 P ¢ "yp 1 2 Henens
OCHOBHOM H BO30Y>KIEHHOM COCTOSTHUU
ONEKTPOHHBIC KOH(PUTypalluy HOHOB.

7 P Puryp 1 2 Hexens
DIEKTPOOTPULIATETLHOCTh
[Iepnoanueckuii 3axoH u [lepuoanueckas cucrema

8 xumudeckux daeMenToB JI. V1. Menpaeneena, cBs3b ¢ 1 2 Hexens
COBPEMEHHOI TeOpUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX

9 AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX 1 3 Henens
BEIIIECTB T10 TPYIIaM U Iepuoam

10 Cucremaruzanusa U 0000IIEHNE 3HAHUN 10 TEME 1 3 Hemens
Bunpl xumuyeckoii cBa3u. Mexanu3mbl 00pa3oBaHUs

11 . 1 3 Hemens
KOBAJICHTHOM CBSI3H.

12 HonHas n MeTalutnyecKkast XUMUYIECKas CBSI3b. 1 3 genens

13 Bonoponnas cBa3b. MexMOIIEKYIIIpHBIE B3aUMOEHCTBUS 1 4 nenensa
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14

BasieHTHOCTD U BaJIeHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b
AIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM
CTpPOEHUEM

4 yenensa

15

16

17

HpeI[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX COCAUHCHUAX: COCTaB U
HOMEHKJIaTypa

BerniecTBa MOJIEKYIISIpPHOTO M HEMOJIEKYJISIPHOTO CTPOSHHSL.
THIBI KPUCTATUIMYECKHUX PEIIECTOK U CBOWCTBA BELIECTB

ITonsarue o JUCIICPCHBIX CUCTEMAX. Hpe,[[CTaBJ'ICHI/Ie 0
KOJUIOMJHBIX PaCTBOpaAx

4 nenpensa

4 yenensa

5 Henens

18

19

Wctnnabie PACTBOPLI: HACBINICHHBIC 1 HCHACBIICHHBIC,
pactBopuMOCTh. Kpucrtammorunaparsl

CniocoObI BhIpaKeHUS! KOHIICHTPAIUU PAaCTBOPOB

5 Henens

5 Henmens

20

Pemenue 3amay ¢ uCojp30BaHUEM TOHATHH "MaccoBas
JI0JISI paCTBOPEHHOTO BemecTra"

5 Henens

21

22

Pemenue 3a1au ¢ ucnosib30BaHUEM MOHATHH "MOJISIpHAS
KOHIEeHTpauus"

Knaccugukaius 1 HOMEHKIaTypa HEOpraHMYECKUX
BEIIECTB

6 Henens

6 Hemens

23

24

25

Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME

KonrponbHas padora no remam "CtpoeHue aToma.
Ilepuoanueckuii 3akoH u [leprnoanueckas cucrema
xuMuueckux anemeHToB /. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemniecTn"

KJIaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKuHﬁ B HCOpFaHH‘{eCKOf/'I
u OpFaHHqCCKOﬁ XAMUH. 3aKOH COXPAHCHUSA MACChI
BCIICCTB; 3aKOH COXpPAaHCHUA U MPCBPALICHUA DHCPTUU ITPU
XUMHYCCKUX PCAKIUAX

6 Henens

6 Henens

7 Henes

44
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45

26 Knaccudukanus XuMu4eckux peakiuii B HEOpraHn4eCcKon 7
. Heaens
Y OpPraHUYEeCKON XUMHUH
TennoBble 3¢ (HEeKThl XUMUYECKUX PEaKIIii.
27 7 Henens
TepMoxuMHUUECKHE ypaBHEHUS
)3 Bbluncienys o ypaBHEHUSAM XUMUYECKUX PEAKUUN U 7
HEeJEes
TEPMOXUMHUYECKUM YPABHEHUSAM
9 CKOpOCTbh XMMHUYECKOHN peaklMy, €€ 3aBUCUMOCTb OT 2
Heaens
pa3nnuHbIX (akTopoB. Katanus u kaTanuzaTopbl
30 ['omoreHHbIe U TETEPOTreHHBIE PEAKLIUHI 8 Henenst
31 [TpakTuueckas paborta Ne 1 o reme "BnusiHue pa3inuHbIX 2
. HeJenst
(bakTOpoOB HA CKOPOCTh XUMHUECKOH peakiuu"
10 OOpatuMble 1 HEOOpaTUMBbIE PEAKIINUA. XUMUYECKOE 2
Heaens
paBHOBECHE
1 [TpakTuueckas paborta Ne 2 o reme "BnusiHue pa3inuHbIX 9
HeJenst
(haKkTOpOB Ha MOJIOKEHUE XUMHUIECKOTO paBHOBeCHS"
34 OnexTponuTHyeckas aucconuanus. CuiibHble U cialble 9
Henens
9eKTpoNUThl. CTENEeHb JUCCOLUALUU
35 HNonnoe npoussenenue Bojbl. Cpeaa BOJHBIX paCTBOPOB. 9
. Heaens
Bonoponusriit mokazarens (pH) pactBopa
36 Peakuuu, mporekaromue B pacTBOpax 3JIEKTPOJIUTOB 9 Henensa
37 IM'uaponus coneit 10 nenenst
38 I'mpponus conen 10 nepens
39 [TpakTrueckas padorta Ne 3 o reme "Xumuueckue 10
Heaens
peaxkuyu B pacTBOPax 3JIEKTPOIUTOB"
40 OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUH. 10
. HeJens
Bakneiiive okucianuTenu 1 BOCCTAHOBUTEIU
41 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO) OanaHca 11 nenens
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CocraBlieHHE OKHCIIUTEILHO-BOCCTAHOBUTEIBLHBIX

42 . 1 11 vepens
peakimit

43 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB 1 11 Henens

44 DJIEKTPOJIN3 PACTBOPOB BEIIECTB 1 11 venenst

45 Pemenue 3aga4 pa3inuuHbIX TUIIOB 1 12 Henens

46 Peuienue 3aiayd pa3iu4HbIX TUIIOB 1 12 Henmensa
CucreMaruzaius 1 0000IeHNe 3HAHUH 110 TEME

47 " " 1 12 Henens

XUMUYECKUE PEAKIUN

48 KoHTposnbHas padorta o teme "XuMu4eckue peakuu" 1 12 nenenst
[Tonoxenue nemeramio B [lepuonuueckoit cucreme
XUMHYeCKHX d1eMeHToB JI. 1. MeHaeneeBa u

49 . 1 13 Hemensa
O0COOEHHOCTH CTpOEHHUS UX aToMOB. DU3NYECKHE CBOMCTBA
HEMETAJIJIOB
Annorponus HeMeTauIoB (Ha MIpUMeEpPE KUCIOPOAa, CEPHI

50 p (na mpumep oA, CEPEL, 1 13 Hepens
docdopa u yriaepona)
Bonopon: monydenue, puzndeckrue 1 XUMHYECKIE

51 N p i & 1 13 Henens
cBorcTBa. ['mapuasl
I"amoreHsl: HAX0KAECHHUE B IIPUPOJIE, CIIOCOOLI ITOIyUEHUS

52 p pv ’ i ’ 1 13 "enens
dbuznyecKkue 1 XUMUYECKHE CBONCTBA
l'anorenoBomopoasl. Baxuelime Kuciopoacoaepxanme

53 1 14 nenens
COEIUHEHMS raIOTE€HOB
JlabopaTtopHbIe U IPOMBIIIJIEHHEIE CIIOCOOBI MOTYUEHHUS

54 patop P Y . 1 14 Henens
rajoreHoB. [[puMeHeHne TaJOreHoB U UX COCTMHEHUN
[IpakTrueckas padbota Ne 4. Permenue

55 P P " " 1 14 nenens
AKCIIEPUMEHTANIbHBIX 3a7a4 110 Teme "[anoreHsl
Kucnopon: mabopaTopHbie ¥ MPOMBIIIIIEHHBIE CTIOCOOBI

56 . 1 14 wenensa
nory4eHus1, GU3NIecKue U XUMHIECKHe CBocTBa. O30H.

46
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[IpuMeHeHne Kuciaopoaa u 030Ha

57 OKCHUIBI U IEPOKCHIBI 15 Hemensa

58 Pemenue 3aga4 pa3nu4HbIX TUIIOB 15 Henens
Cepa: HaxO0XXIEHHUE B IPUPOJE, CIIOCOODI TOTYUSCHUS

59 p PHpOAE, - yi ’ 15 nenens
duznYeCKre 1 XUMUIECKHIE CBOHCTBA

60 CepoBoaopo, cyab(puasl 15 wemensa
Kucnopoaconepxamue coequaeHus cepbl. OcoOeHHOCTH

61 . . 16 Henens
CBOMCTB CEPHOM KHUCTIOTHI
[TpakTuueckast pabota Ne 5. Pemenue

62 SKCIEpUMEHTaIbHBIX 3a7a4 1o TeMe "Cepa u e€ 16 Henensa
coequHeHus"
A30T: Hax0XIEHNE B IPUPOJIE, CIIOCOOEI OTyUEHUS

63 PHPOZE, _ i ’ 16 Henenst
(bU3MYEeCKHEe U XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPHIBI
Kucnoponaconepxamnue coenunenus azota. OCoOeHHOCTH

64 . . 16 Henensa
CBOMCTB a30THOM KHUCIIOTHI
[IpumeHeHue a30Ta U ero coeAMHEHUN. A30THBIE

65 17 nenens
ynoOpeHust
®docdop: HaxOXKIEHHE B IPUPOAE, CIOCOOBI OTyUYEHHUS,

66 buznueckue u xumudeckue cpoiictra. dochuas u 17 Henens
dochun
Oxcunsl hochopa, hochopcoaepxarmme KucaoTel. Coan

67 q)v bopa, pocdop P 17 uenenst
dbocdopHOii KUCTOTHI
ITpumenenue pocdopa u ero coemuaennii. DocdopHEIe

68 P bocdop Pop 18 Henens
yaoOpeHust
[IpakTuueckas padora Ne 6. Perenue

69 HKCIEPUMEHTANIBHBIX 337134 110 TeMe "A30T u dochop 1 ux 18 nenens
coequHeHuA"

47
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VYriepoa: HaXOXKAECHUE B TPUPOJIE, ATTIOTPOITHBIE

70 MoauduKauu; GU3NIeCKue 1 XUMHIECKHE CBOMCTRA, 1 18 Hemensa
MIPUMEHEHHUE
Oxcun yriepoaa(Il), okeup yriepoaa(1Vv OJIbHAs

71 i p (0, yraepona(1v), yr 1 19 Henens
KHCJIOTA U €€ COJIH

72 Peuienue 3aiayd pa3iM4HbIX TUIIOB 1 19 wenmensa
Kpemuuii: HaxokeHHE B IPUPOE, CIIOCOOBI OTYyUYEHUS

73 P pypoIe, YHOHHI, | 19 nenens
bu3HYEeCKre U XUMHUYECKUE CBOMCTBA

74 Oxkcupn kpemuusi(1V), kpeMHueBast KUCI0Ta, CHIIMKAThI 1 20 nepens
[IpumeHeHue KpeMHHUs U ero coequHeHui. CTekso, ero

75 1 20 uenens
MOJIy4eHHUE, BUbI CTEKIIA

76 Pemenue 3aga4 pa3nuyHbIX TUIIOB 1 20 Henens

77 Pemenue 3aga4 pa3iM4yHbIX TUIIOB 1 21 uenens
CucremMarunzanus 1 0000IIeHNe 3HAHNH 110 TEME

78 " " 1 21 nenens

Hemerannsl

79 Konrtponsnas padora no reme "Hemerasmisr" 1 21 nepens
AHanus pe3yIbTaToOB KOHTPOILHOH padOTEI, KOPPEKIIUSI

80 pe3y p p » KOPP 1 22 "enens
OIINOOK
[Tonmoxenue metamios B [lepuoguueckoil cucreme

81 XUMHUYECKHX 3J1IeMeHTOB. OCOOEHHOCTH CTPOEHUS 1 22 nenens
AJIIEKTPOHHBIX 000JIOYEK AaTOMOB METAIIJIOB
O6mue ¢pusznueckue cBoiicTBa MetamioB. [Ipumenenue

82 1 22 Henens
METaJUIOB B OBITY U TEXHUKE

&3 Cnnasel MetaiioB. Kopposust Meranios 1 23 nepens

84 Pemenue 3aga4 pa3nu4HbIX TUIIOB 1 23 Henens

85 Pewrenue 3ana4 pa3au4HbIX TUIIOB 1 23 nepens

86 DIEeKTPOXUMUIECKUN Psijl HAMPsDKeHU MeTaioB. O0mue 1 24 nenens
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CIIOCOOBI IMOJIYYCHUA MCTAJJIOB

87

OO0m1as xapakTepuCcTUKa MeTaTOB [A-Tpyrms
Ilepronueckoi CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.
Hatpuii u kanuii: nomy4yenue, GU3NIECKUe U XUMUIECKHE
CBOICTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX
COCIMHEHU N

24 uenens

88

OO6mas xapakrepuctuka MmeTayioB ITA-rpyrimb
Ilepronueckoi CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.
Marnuii 1 KajaplIuii: oJdydeHue, Gu3ndecKue u
XAMHYECKHE CBOMCTBA, MPUMEHEHHUE TPOCTHIX BEILIECTB U
UX COeOUHEHUN

24 uenens

89

90

KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

AJTIOMUHMI: IMOJIy4YCHHC, q)HSH‘leCKI/Ie H XUMHNYCCKHEC
CBOﬁCTBa, IMPUMCHCHHC

25 uenens

25 uenens

91

92

AmMoTepHBIE CBOKCTBA OKCHUJIA U THIPOKCH]IA ATFOMHHHSI,
TUJIPOKCOKOMIUIEKCHI aJTFOMUHHUS, X IIPUMEHEHHE

Pemenune 3amau Pa3JINYHBIX TUIIOB

25 uenens

26 Henens

93

[IpakTuueckas pabora Ne 7. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC "MerTaJibl rI1aBHBIX

noarpynn”

26 "Henens

94

OO61as xapakTepuCTHKa METANIOB TOOOUHBIX MOArPYII
(b-rpynmn) Ilepuoguveckoit CUCTEMBI XUMHUECKIX
3JIEMEHTOB

26 Henensa

95

96

dusnyeckrue U XUMUYECKHE CBOMCTBA Xpoma U €ro
COC}II/IHGHI/If/i, X IPpUMCHCHUC

Baxwueiinme coequHeHUs MapraHma. HCpMaHI‘aHaT KaJiys,
€ro OKHUCJIUTEIbHBIC CBOMCTBA

27 uenens

27 uenens

97

duszndeckre ¥ XUMAUECKHE CBOMCTBA JKeje3a B ero

27 Henens
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coequHeHui. [lonyyeHne u npuMEHEHHE CIJIaBOB JKeJe3a
dusnueckre U XUMHUUECKHE CBOMCTBA MEIH U €€

98 . 28 Henens
COCIMHEHUH, UX TPUMEHEHNE
dusznueckre U XUMHUYECKUE CBOMCTBA [IUHKA U €T0

99 COCIMHEHUH, UX IPUMEHEHHE. | MIPOKCOKOMILIIEKCHI 28 Henens
[IUHKA
[IpakTuueckas padora Ne 8. Permenue

100 AKCTIIEPUMEHTAIBHBIX 3a7a4 110 TeMe ""MeTaibl TOOOYHBIX 28 Henens
noarpymm"

101 Pemenue 3ai1a4 pa3nuyHbIX TUIIOB 29 nenens

102 Pemenue 3aga4 pa3iM4yHbIX TUIIOB 29 uenens
O06o00meHre U cucTeMaTU3alusl H3y4eHHOTO MaTepHraa 1mo

103 " " 29 Henend
TeMme "MeTaiisl

104 KoHTtposnbHas pabora o teme "Mertamibt" 30 nenenst
Amnanus pe3yibTaToB KOHTPOJILHON padOTHI, KOPPEKIIUS

105 pe3y P P » KOPP 30 Henens
OIINOOK
Ponb xumun B o6ecrieueHun yCTOMYUBOTO Pa3BUTHS

106 yenoBeuecTBa. [loHATHE 0 HAYYHBIX METOAX 30 genensa
HCCJIEIOBaHUS BEIIECTB
HayuHble pUHIUITBI OPraHU3alUNd XUMUYECKOTO

107 npou3BoicTBa. [IpoMbIIITIEHHBIE CITOCOOBI MOTYYSHHUS 31 nenens
Ba)KHEUIIINX BEIIECTB
XHUMHYECKOE 3arpsA3HeHUe OK aroIieit cpespl ¥ ero

108 P Py P 31 nenens
MTOCJEICTBUSA

109 XuMUs U 300pOBbE YeNoBeKa. JIekapCcTBEHHBIE CPEICTBA 31 wenensa
Xumus nuim. Poib XuMUU B 00€CIIEUEHNH TUIIEBONA

110 32 Henensa
0€30I1aCHOCTH
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11 Kocmernyeckue u mapdromepusie cpeactsa. bertoBas 1 32 Henens
XUMUS

112 XHUMHS B CTPOUTEILCTBE. BakHeWIINe CTPOUTENIBHBIE U 1 32 Henens
KOHCTPYKIIMOHHBIE MaTepUAJIbI

113 XuMUs B CEIBCKOM X03siicTBE. OpraHn4ecKkue u 1 33 Hexens
MUHEpaJIbHBIC YA0OpEHUS

114 Cucremaruzanusa U 0000IIeHIE 3HAHUHN 110 TEME 1 33 Henensa

115 Peszeps. O600IEHNE U CUCTEMATH3AIMS 3HAHUH 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 119
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O MIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus, 10 xnmace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; mox penakiueii Jlyauna B.B., O61miecTBo ¢ orpaHi4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenieHue»

» Xumus, 11 xnacce/ Epemun B.B., Ky3smenko H.E., [lpoznos A.A., Jlyaun
B.B.; nox penakuueit Jlynuna B.B., OO1iecTtBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiiectBo «3naTenscTBO
«IIpocBenienue»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

Hacronbnas kuura yuutens. Xumus. 10 kinacce/ O.C. INabpuensn, U.T'.
Octpoymor/ M. "JIpoda", 2004

Xumuueckuit sxcniepumenT B mkoiie. 10 kinace/ O.C. INabpuensn, JLIL.
Batnuna/ M. "Jlpoda", 2005

Hacronbnas kaura yuurens. Xumus. 11 knace. Hacte 1/ O.C. I'abpuenss,
I'.I". JIsicoBa, A.I'. Benenckas/ M. "JIpoda", 2004

Hacronbnas kaura yuutens. Xumus. 11 knace. Yacte 2/ O.C. I'abpuenss,
I'.T". JIsicoBa, A.I'. Benenckas/ M. "JIpoda", 2004

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
http://window.edu.ru
https://resh.edu.ru
www.school-collection.edu.ru
https://uchebnik.mos.ru
https://www.yaklass.ru
http://all-met.narod.ru
http://www.xumuk.ru
https://fipi.ru

Kypnan "Xumus u xxu3Hp"
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Jlnct cornacosanus k gokymeHTy Ne ncx.-52 ot 06.02.2024
MHnunaTop cornacoBanus: Naneesa IM.P. dupektop
CornacoBaHune nHnyumnposaro: 06.02.2024 17:25

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 aneesa I".P. A
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