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MNOACHUTEJBbHASA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpEeIIHETro o011ero
obpazoBanusi(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBarenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
®denepanuy, peamu3yOIUX OCHOBHBIE 00pa3oBaTelbHbIE MNPOrpaMMBbl, U
OCHOBHBIX ToNOXkeHu «CTparerun pa3BUTHS BocnuTaHusd B Pocculickoil
@epnepanuu Ha nepuon 1o 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11 xkmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOrO O0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh o00IEe00pa3oBaTEeNbHYI0 |
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
ajanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKxkKe s
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccruoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPHUOPUTETHBIX AUCIUILIUH.

B mporpamMme 1o XMMHHM Ha3HaY€HUE MNOpeaMeTa «XHUMHS» MOIy4daeT
NoApOOHYI0  HWHTEpIpPETallMil0 B COOTBETCTBUM C  OCHOBOMOJIATAOIIUMU
nonoxkenusimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJeH, coaep KaHus,
pe3ysbTaToB OOyYeHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIMH:

e uHGOPMAIIMOHHO-METOIMYECKasl, pealnu3alus KOTOpol obecrneunBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IENsAX, COACpKaHWHU, OOIIEeH cTpaTeruu
oOy4eHHsI, BOCTIUTAHUS U Pa3BUTHS 00yJarOIIUXCsl CPEeICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KOoTopast npeaycMaTpuBaeT
OTpeNieJICHHe: TPHUHIIUIIOB CTPYKTYPUPOBAHUS W TIOCJEAOBATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMHUPOBAHHUIO CONEPKATEIIBHONW OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOYydYaroImMUXCs B
paMKax HTOrOoBOM arrectaliud B (GOpME €IMHOr0 TOCYJIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma ajist yriryOJIEHHOTO U3YUSHUS XUMUH:



e YCTaHaBIMBAET MHBAPUAHTHOE MPEIMETHOE COJEp:KaHue, 00sA3aTeNbHOEe
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieii, mnpegycMaTpuBaeTt
pacnpesneseHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pacmlpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHSI OTAENbHBIX TEM;

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

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIEH U 3aa4 U3y4EHUs IIpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe€ C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OO0ydYarolerocss IO OCBOCHHIO
CoJlep KaHus IpPeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEpKaHMUs y4eOHOTo MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosioxkeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHIpoBaHHOTO OOyYEHHMsI Ha YpPOBHE CPEIHEr0o OO0IIero oOpa3oBaHUs
XUMHUSL Ha YPOBHE YIUIYOJNEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  ATalnoM  MOJYYEHHs]  XUMHUYECKOTO
oOpa3oBaHHsI B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toli CBs3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa pacllUpeHHe U  YIIIyOJieHHe TEOpeTHYeCKOl u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPeNeAEHHBIN Mpoduih
oOy4eHHsI, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
o0Opa3oBaHMsI B OpraHU3alusax NpodeccruoHaibHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO k mnaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUS U COLMAIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOpPMHPOBAHUE Yy HUX
OOIIEHHTEIUIEKTYAIbHBIX YMEHUN, YMEHHUI pallMOHANU3allMU y4eOHOro Tpyaa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMINX  MEKIUCITUTIMHAPHBIH,
HAANpPEAMETHBII XapakTep.

CocraBngomMu IpeaMeTa «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YeHUS
ABIIAIOTCSA YIUIyOn€HHbIe Kypcbl — «Opranudeckas xumus» u  «OOmas wu
HeopraHudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOrpaMMe IO XHUMHUHU 332 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkanus KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CcHucreMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHHs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIBHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPEACTABICHUM O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoauHamMuku. W3ydeHme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWUYECKHUX IPEJCTABICHUAX O CTPOEHUU aToMa. XHMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yuenue
TUMOB  peakuuil  JomojiHgeTcs  (OPMUpPOBAHMEM  MPEACTaBICHHN 00
AIEKTPOXUMHUYECKUX IPOLEcCax U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranndeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKIiii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JUJIsl KJIACCOB OMpPEaeIEHHOTO Tpoduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIE MpeAMEThI. Tak, Hanmpumep,
B COJEpPKAaHUM IpeIMeTa JUIs KJIaCCOB XUMHUKO-(PU3NYecKoro mnpoduius Oosblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuana mo obmed xumuu. [Ipu
U3y4YEeHUU TMpelIMeTa B JAaHHOM CcIllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB M TEOPHIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsSIpHasl Teopus (MOJEKyJsipHas Teopusi B (PUM3MKE), 3aKOHBI COXpPaHEHUS



MacCbl M DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, JJIEKTPOJIM3a, IPEIACTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COIEpKAaHMM IIpeAMETa JUId KIIACCOB XHWMMKO-
ounonoruyeckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJeT MMETh OpraHUYecKas
xumMus. B 3TOM  cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB Uil Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IPUMEPY, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTHl U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KAT OCHOBOM I H3y4EHMs
CYILIHOCTH MPOLECcCOB (POTOCUHTE3A, IbIXAHMS, TUILIEBAPEHHUS.

B muane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJ€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YIIayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMera Mpearnosiaraet
peanu3aluio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUWA: O MaTEpUAJIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CHUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYeCKON M MUILEeBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCleyeHnn palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHUSI U 0OIIEH KyJIbTyphl YEIOBEKa, a TaKkKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAaHUs XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMaXx, 00 OOIIHMX
HAyYHBIX TPUHIIUIIAX XUMUAYIECKOTO ITPON3BO/ICTBA;

dbopmupoBaHue y 00 yJarOIIIXCSI OCO3HAHHOTO MTOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpPOOJeM COBPEMCHHON XUMHHU, JUISl OOBSICHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMEIOIINX SCTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHUS MPOOJIeM, CBA3aHHBIX C XUMHEH, TPOTHO3MPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HCIIOJIb30BAaHHEM U  IepepadOTKOU
BEIIICCTB;

yIrIyOJIeHHe  TPEJACTaBICHHA O  HAyYHBIX  METOJaX  IO3HaAHWS,
HEOOXOUMBIX I MPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONIUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM KH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMNA LETOCTHOM CHCTEMBl CPEIHEro oOuiero o0pa3oBaHUs NpPH U3YYEHUU
npeqMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOpETAIOT TaKue LU U 331a4H, KakK:

BOCIUTaHWE YOEKJAEHHOCTH B II03HABAEMOCTH SIBJICHUH IPHUPOJIBI,
YBOKCHHS K TIPOLECCY TBOpPYECTBA B OOJACTH TEOPETUUYCCKUX U
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIIMM K OOYYCHWIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO Ha  OCHOBE  YCBOCHUS
O0IIIEYETIOBEUECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHUS K CaMOOOpA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO YCHIENTHOM MPOo(heCCHOHAIBHON 1 O0IIECTBEHHOM NeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, MPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOM IKOJOTUIECKON eI TEIbHOCTH.

OO1ee 4nciao 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUEHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COJAEPXKXAHUE OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYEeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUS. BaJleHTHbIE BO3MOXHOCTHM aToMa YIjepojia. XHUMHUYecKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3AMM aTOMHBIX OpOuTane
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINA). THUIBl MEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHas U TpouHas cBA3b. CrocoObI pa3pbiBa CBSI3EH B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIEC TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUHU CTPOCHUS
OpPraHUYeCKUX COeAUMHEHUU. MONeKyIsapHble W  CTPYKTYpHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie A(HPEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIN
Y M€30MEpHBIA 3P PEKThI).

[IpencraBnenrie o kiaccudukaiuu opraHudeckux BemiectB. [lonsTue o
dbynkuuonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiacCU(UKaIMs OpraHuYecKux peakiuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHl MO MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB NPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJENeH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii ps ankaHoB, 00mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBoOMCTBaA
AJIKAHOB.



XHWMHYECKUE CBOMCTBA QJIKAaHOB: PEAKUMU 3aMELICHUS, H30MEpPHU3aLUU,
JNErHIpUPOBaHUs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[UKIONpONaH, LHUKIOOyTaH) u
OOBIYHBIX (IIMKJIOMEHTaH, HUKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M  MNPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ] AIKEHOB, Sp*-
ruOpuIM3alysl aTOMHBIX OpOUTalleld yriepoaa, G- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHAMHMYECKUE CBOMCTBA: PEAKLIMH IMPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHHE
IIpU JIBOWHOM CBSI3U, NOJMMEpU3alMu M okucieHus. [IpaBuimo MapKoBHMKOBA.
KauecTBeHHbIE peakMy Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHEBIE,
Kymyaupogarusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, Sp-
ruOpun3ains aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3alUuud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIMi Ha TPOUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIopolibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl Oenzona. dusnyeckue cBoOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOEAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIMIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpE aJIKUJIBHBIX PpPaJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOJIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTh n €€ mpoucxoxaeHue.
Kamennslii yrosib 1 npoayKTsl ero nepepadorku. Crnocoosl nepepaboTku HePTH:



MEePETOHKa, KPEKUHT (TEPMHUYECKUM, KATATUTUYCCKHI), PUGOPMHUHT, MHUPOJIH3.
[TpoaykTel nepepaboOTKu HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY PA3TUYHBIMU KJIACCAMHU YTIIEBOJOPOAOB.

DIJIEKTPOHHOE CTPOCHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHPTOBOIrO
pactBopa wIEnound. B3auMoaencTBUEe MUTraJIOTCHAIIKAHOB C MAarHUE€M M IIUHKOM.
[Tonsarue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3HYECKUX CBOMCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3iIMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOJHON BOJBI, pacTBOpa ME€pMaHraHaTa Kallvs, B3aWMOJICUCTBUE AallETUJICHA C
aMMUaYHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriaepoja MU BOJIOPOJAa B OPraHMYECKUX BEIIECTBaX, MOJYyYEHHUE OTUJIEHA U
U3YYEHUE €ro CBOWCTB, O3HaKoMmieHue ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3amMu IUIacTMacc, KaydyyKOB M PpE3HHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOA0OB U FaJIOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxaimme opranudeckue coeJHHEHHUS.

[IpenenbHble OAHOATOMHBIE CcOUPTBHL. CTpoeHHWe MOJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CIHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJIAMH CIHMPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JEeruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOJy4YeHHs W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3uphl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ASTUJICHIVIMKONb W riaulepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMELICHHS, B3AMMOJICHCTBHE C OPraHU4YECKUMU
U HEOPraHWYeCKUMH KHUCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHue o MexaHW3Me peakUuuid HYKICO(PUIBHOTO 3aMEIIEHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

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



cBoiicTB (¢eHona. KauyecTBeHHble peakuuu Ha ¢eHod. ToKCHMYHOCTH (eHona.
Crioco06b!I osryueHus: U mpuMeHeHue Gperomna. @enonpopmaabaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATTBJETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBA  QJIbJETWAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIEeTU0B, KAUECTBEHHbIE PEAKIUU Ha aJIbJETH/IbI.
CriocoObl OJTy4eHHs ¥ IPUMEHEHHE alIbJIETH]I0OB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANNU, PEAKIMU C YYacTHEM YTIIEBOJOPOJHOIO pajJdKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OCc0OEHHOCTH CBOMCTB HENPENECIbHBIX U aPOMATHUYECKUX KapOOHOBBIX KHCJIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapHHOBAs, MaJIbMUTHHOBAs, OJICUHOBAsS, .JUHOJIEBAS,
JuHOoNIeH08as KucnoTel. CriocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upbl. I'oMonoruueckuil psina, oOmas Gopmyna, u3oMepust u
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puandeckiue 1 XUMUYECKHE CBOMCTBA KUPOB: TUAPOIIN3 B
KHUCIION U 1ieiouHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeeTbHBIX JKUPHBIX KUCIIOT. JKUphI B IpUpo/IEe.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mast xapakrepucTuka yriaeBoaoB. Kinaccudukanus yriaeBoaoB (MOHO-, -
¥ monucaxapuibl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA M HaxXOXxAeHHE B npupoje. POTOCUHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, CIOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3ZHEAECATEIbHOCTU Opranu3Ma. /[ucaxapuasl: caxaposa, MaiabTo3a U
nakTo3a. BoccTaHaBnMBarolre U HEBOCCTAHABIMBAIOIINME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTeH W Hemwnono3a. CTpoeHWe MakpoOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KAaYECTBEHHAs pPEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOJyuyeHUue 3PUpoB 1emtonao3sl. [lonstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



DKCIepUMEHTAIbHbIE METOJIbl M3YyYE€HHUSI BEHIECTB M UX IMPEBpallCHUN:
PacTBOPUMOCTbH PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMOJICHCTBHUE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHMPTAa B aJbJIETU]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAayeCTBCHHBIC PEAKIIMU Ha albJAeTH]bl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa INOKO3bI ¢ TuapokcuaoMm memau(Il), BzammoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTAIBHBIX 3aAad no temaM «ChupThl U
dbenomnbly, «KapooHoBbIe KHCIOTHI. CII0KHBIE YPUPHDY.

A3oTcoaep:xaliue OpraHn4ecKue coeJuHeHu .

AMUHBI — OpraHUYecKue MPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUiecKue W apoOMaTHYECKHUE, IIePBUYHBbIC, BTOPHYHBICE M TPETHYHBIC.
Crpoenue Moliekyl, oOmas Gopmysa, U30MEpHUsi, HOMEHKIATypa U (hU3NYecKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHKUE, B3aMMOJACHCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TpEACTaBUTEIb aMHHOB apomaTuyeckoro psjaa. CrpoeHue
aHuauMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiInHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOB. [lonmydyeHue aHuUiIMHA U3
HUTPOOEH307Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OU3NYecKHe CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peaKIus TOJMKOHJEHCAIMN, OOpa30BaHUE TENTUIHOW CBS3H.
buonorndeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojsHble ToauMepbl. IlepBuyHasi, BTOpUYHAsE M TpETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCIIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyYE€HUS BEHIECTB M HX MPEBPAIICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATYpalus OEJIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpTraHUYECKue COCJIMHCHHUS u «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHEHUS.

OCHOBHBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNAY, CPEAHAS MOJICKYJISIpHAS



Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MOJINMEPU3ALUS U MOJTUKOHIEHCAU.

[TomumepHble Mmatepuansl. [lmacTmaccbl  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJidTUICHTepeTanar). Y Thin3aius 1 nepepadoTka miacTyuka.

DnacTomepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTanueHOBBIN, XJIOPOIPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonmumepsl CIEUATBHOTO Ha3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3iaraeMble OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJIaCTMAcC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsIpHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBBIM  JIOJIIM ~ JJIEMEHTOB, BXOJSAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COEOUWHEHUs 1o Macce (00béMy)
IPOJIYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklMd W/WIM HCXOJHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NOJIYYECHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 kiacce OCYUIECTBIISETCS YEpe3 HCIOJIb30BAHHE KaK OOIIHMX EeCTECTBEHHO-
HAay4YHbIX IOHSATHH, Tak M IOHATUH, NPUHATBIX B OTAEJIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIOJCHUE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEJIUYUHBI, €IUHUIIBI HU3MEPEHHUS, CKOPOCTb, DHEprus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MmeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpOodHBI TUN NHUTAaHUA, OpOKEHUE,



dorocuHTE3, NbIXaHUE, OEJKH, YIJIEBOABI, XHUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILTUBO.

TexHoMOTUS: TUINEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanms XuMruueckux 3JIeMEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAIISIM.
DNeKTpOHHbIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTb.

[lepunonnueckuit 3akoH U Ilepuoanueckas cucreMa XUMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBa3b NMEpUOIAUECKOrO 3aKOHA U [lepuognueckor CUCTEMBI
XAMHUYECKUX JOJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM © IepuojaM. J3JHAYEHUE
nepuoauueckoro 3akoHa /[.M. Meunneneesa.

XuMHUeCcKass CBsI3b. BHIBI XMMHYECKON CBS3U: KOBAJCHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U JiauHa cBs3U. 11oJsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBsA3U. KparHbie CBs3u. BomgopoaHas CBs3b.
MexmoneKyIsapHbIE B3aUMOICUCTBHUS.

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

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JOJIsl BELIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIEe U
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpuctammoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBLHBIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanums XuMUYeCKUX peakluii B HEOPraHMUECKOH U OpPraHu4YeCcKou
XUMHUHU. 3aKOH COXPAHEHMSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPALICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeruioBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKIinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMOreHHbIE U TETEPOTEeHHbIE peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakuu. XUMUueckoe paBHoBecue. KoHncranra
XUMUYECKOTr0 paBHOBecHsl. DaKTOpbl, BIUAIOIIME HA IOJOKEHUE XUMUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckass gucconuanus. CuiibHble U cia0ble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. Ilpomecchl OKHUCIEHHSI W BOCCTaHOBJIEHUS.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
pa3loKEeHUE TNEpPOKCHAA BOJAOPOJAAa B IPUCYTCTBUM KaTAIU3aTOpPa, MOIEIU
KPUCTAJUIMYECKUX PENIETOK, MPOBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHUue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumusi.

[Tonoxenne HemeraiwioB B llepmoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3NUeCcKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMd M HEMEeTaUIlaMH, BOCCTAaHOBUTENbHbIE CBoOWMcTBAa. ['mapumabl.
TonnvuBHBIE PJIEMEHTHI.

["anorennl. Haxoxnenue B mpupoje, crnocoObl ModyyeHus, (U3NYEeCKue U
XAMHUYECKUE CBOMCTBA. | aJloreHOBOAOPOAbI. BaxkHenire KUCIopoacoaepKaIine
COEIMHEHUS TajoreHoB. JlabopaTopHble W TMPOMBIIIUICHHBIE CTIOCOOBI TIOTYyYCHHS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U UX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHblE W TMPOMBIIIICHHBIE CITOCOOBI MOTyYCHHUS
kuciopoaa. @u3NUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUIBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOObI MOJY4YCHUS, (PU3NUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibpuasl. Oxcua cepwi(IV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHI. [[puMeHeHne cepol U €€ COCTUHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTpUAbl. OKCHIIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
U €r0 COeTMHEHHI. A30THBIE yIOOpEHHUS.

®docdop. Haxoxnenue B mpUpojie, CIOCOObI MOMydeHHs, (PU3UUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
dusznyeckue M XUMUUYECKHME CBOWCTBA TPOCTHIX BEHIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepona(ll), oxcun yranepona(IV), yronbnas kucimora u e€
coJii. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKHU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €ro
COECIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUs U ero coequHeHuil. CTeKs0, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetaioB B [leproanyeckoil CUCTEME XUMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbu3ndeckue cBoOWCTBa MeTawioB. [IprMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  metamwioB.  OOmuMe  CrocoObl
MOJTy4eHUS METaJIJIOB: TUAPOMETAILTYPTHs, MUPOMETAILTYPIus,
anekTpoMetaiutyprusi. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUThl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMHUYECKUX DJJeMeHToB. Harpuiti u kanuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHHUIA.

OOmas xapakrepuctuka MetauioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblHi: TOJy4eHHE, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COCAUHEHUH.
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AJnroMuHUN: nonydyeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHBIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0o4HbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAnHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XHWMHYECKHE CBOMCTBA MapraHla M €ro COEOUHEHHU.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWCTBA JKEJIe3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xkemne3a
Y €r0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEJIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNM.

[Muuk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TMIPOKCH/IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [IpuMmenenue
IUHKA U €r0 COeIUHCHUH.

DKCNEepUMEHTANbHBIE METOJbl HM3Y4YEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, rOpeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYEeHHE KOJUIeKIMH «MeTramuibl W CIUIaBb», B3aWMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pAacTBOpaMU KHUCJIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YU KAaTHOHbl METAaJVIOB, B3aUMOJICUCTBUE THAPOKCHUIOB ATIOMUHUS M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAUHEHUSN,
«Mertaibl MIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax II03HAHHWS W METOAOJOTHH HAyYHOTO HCCIEHOBaHUS.
Hay4Hble NpUHIMUITBEI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CHOCOOBI MOTYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHAKA,
CEpHOM KHUCIOTHI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOJIYYeHUSI METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH CPENbl U €ro IOCIEICTBUS.
Pounb xumun B 0O6ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ® 340pOBbE uenoBeKa. JlekapcrBeHHble cpenctBa. [lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XUMUsl THILKA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIe 100aBKU. Ponb xumun B
o0ecrneueHnH MHUIEeBO 0€30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUSl MpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

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

XuMHS B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepuainel g 31eKTpOoHUKU. HaHOTEeXHONIOTUN.

Pacuérnble 3anaun.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WIM O0OBEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00bEMa, KOJIMYEeCTBa BEIIECTBA) MPOAYKTOB pEaKUUH, €CIM OJHO U3
BEILIECTB HMMEET MpUMeEcH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJA H MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, JOJIM BBIXOAA MNPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzaumst  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOOmed
HEOpraHW4eCcKoN XUMHuM B 11 Kjacce oCylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK U TOHSTHM, MPUHATHIX B OTJEIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJIM3, CUHTE3, KiacCUPUKalus, NePUOJIUIHOCTh, HAOIIIOIEHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®usrka: Marepus, MHUKPOMHp, MaKpOMHp, aTOM, 3JIEKTPOH, IIPOTOH,
HEUTPOH, MOH, U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJICAJIbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kiaeTka, opraHus3M, dKocHcTeMa, bnocdepa, MeTaboIN3M, MaKPO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (DEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbl€, TOILIIMBO,
peCypchl.

TexHONorus: XMMHUYECKas] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUeCKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npernaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPUAIOB, OJJCKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0miero 0o0pa3oBaHMS BBIJICICHBI CIEIYIONIME COCTAaBJISIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIICHAI0; HAIMYNE MOTHUBALUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU T[OBEJCHUS;, HAIUYUE
IIPaBOCO3HAHUS, IKOJIOTHUYECKOUN KYJIBTYpPbI; CIIOCOOHOCTh CTaBUTh LIEJU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3ysbTaThl OCBOCHUsA IIpeaMeTa «XUMHUSD»  OTPaXKaroT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyuJaroluxcs B IpoLecce peaan3auuy 00pa3oBaTeIbHON AESITEIbHOCTH.

JImyHOCTHBIE pE3ynbTaThl OCBOEHUSA MNpPEAMETAa «XHUMHS»  OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIbHOCTH
oOyyaroluxcs B MpOIEcce pealn3alii 0O0pa3oBaTeIbHOM AESITEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHMA:

OCO3HAaHMS 00YYaIOMMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMpPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YYCOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh PE3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPY1Aa YYEHBIX U MPAKTUKOB;



WHTEpECa M I03HABAaTEJIbHBIX MOTHMBOB B IOJYYEHUH M MOCIEAYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUsA, STUYECKOT0 TOBEICHHUS;

CIIOCOOHOCTH OILICHUBATh CUTYAIlMH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popmMupoBaHus KyJAbTYPbI 310POBbS:

NOHMMaHHSA LEHHOCTEH 3J0pOoBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJItoicHUsT TpaBWJI 0e30MacHOTO OOpallleHHs C BElIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TpaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIFOCH;

OCO3HAHMS TMOCHEACTBUN W HENPUSTHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEA0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTU€ B PEIICHUM MPaKTUYECKUX 3aaad
COI[MAJILHOM HAIMPABIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEepeca K MPAKTHYECKOMY M3YYEHHIO MPOQPECCHl pa3IuyHOro pojaa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHMSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JIeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccun u peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHMS:

HKOJIOTUYECKU IIEJI€CO00PA3HOTO0 OTHOLICHHS K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIHSHUA
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIBHON CPEJIbl;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTKCHUM XUMHH IS
pelIeHrs BOMPOCOB PAIlMOHATIEHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEH  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPAILATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO IPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

NMOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOrO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPYKAlolleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHUMHUHU JJIS COBPEMEHHOMU
IMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJid B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B PA3BUTHH MEAMUIIMHBI, 00€CTICUeHUN
YCIIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKJOTO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JIJIs aHATN3a U OOBSCHEHUS SBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKOM EeATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJyYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSMH;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cdepax MpodhecCHOHaTbHON
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTATBl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYaroIIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIMUII, TUI0TE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsl, UccleA0BaHUe, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCalbHble Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYJISTUBHEBIE), o0ecreynBaroIne (dbopmHpoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMIIETEHIIUN 00YyYaronXcs;
CHOCOOHOCTD oOyuJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyNHpOBaTh W aKTyaJIU3UpPOBaTh  MpoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNaTh LEJIU JACATEeIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TMOHITHUN M YCTAHABIMBATH WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIMUE MOHSTHUS IS OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHUS (MHAYKTUBHbIC, JENYKTUBHbBIE, IO
aHAJIOTUH), BBISIBJISTh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC TTPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaknuy — TPU PENICHUH YYEeOHBIX TO3HABATENbHBIX W TMPAKTHYECKUX 3aj1ad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIICCTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

(dbopMynTupOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITENLHO C(OpPMYJIMpPOBAaHHBIE BOIPOCHl B KAaYeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEIACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpoBaTh
000011IeHUsT ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOACIAHHOM padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKHX 3a7ay, NPUMEHEHHUIO pPa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX HWHOOpManuu (Hay4dHO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUS, CIPABOYHBIE MOCOOWS,
pecypcbl MHTepHeTa), aHamTu3upoBaTh MH(DOPMAIMIO PA3IMYHBIX BHIOB U (OpM
MPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaThH 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbI MIPU TMOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMOW Jisi BBIMOJHEHUS YYEOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

MpUOOpETaTh OMbBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTHUMalbHYH0  (QopMy  mpeacTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKH H JIPYTHUE);

WCIIOJIb30BAaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: MNPUMEHATh MEXIpeAMEeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAITIAAHOCTH.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk1aeMON TEMbI B XO/I€ TUAJIOTA W/UIIH
JUCKYCCHUH, BBICKA3bIBATh HieH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IpPE3EHTAlMEll pe3yJbTaTOB IO3HABATEIBbHON JESATEIBbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaInu3aluid yueOHOro NpoeKTa, u (opMyJIUpOBATH BBHIBObBI
II0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM IyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NEeATEeLHOCTh, OMpenelsas e¢ Ield W 3aJadd, KOHTPOJIHMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJIroOpuTt™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEJIOBATENBLCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CcMOCO0 MX penieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BCIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIIAITh CAaMOKOHTPOJIb JAECATEIBHOCTA Ha OCHOBE CaMOaHalv3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XUMUU HA YTITyOIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OoOIIero oOpa30BaHUS BKIIOYAIOT CHEIU(PUIECKUE
JU1s1 yaeOHOro mpeameTa « XUMUsh HaydHbIE 3HaHUS, YMEHUS U CTIOCOOBI ICMCTBUIM
M0 OCBOCHUIO, UHTEPIPETALMA U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JCATEILHOCTH
MO TOJYYEHUIO HOBOT'O 3HAHUS W MPUMEHEHHMIO 3HAHUM B Pa3IMYHBIX YYCOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMuen. B
MporpaMMe 10 XHMHUH NPEAMETHBIE PE3yJIbTAaThl MPEACTABICHBI [0 TOJaM
M3YyYECHUS.

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXxaror:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE W 3HAUYEHUU OpPraHUYECKON
XMMHH B CHCTEME €CTECTBEHHBIX HayK M €€ poJii B 00ECHEYEHHUU YCTOHYMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



NUIIEBON O€30MacCHOCTH, B PAa3BUTUHU MEAMIIMHBI, CO3JAaHUH HOBBIX MaTEpHAJIOB,
HOBBIX MCTOYHUKOB JHEPIUH, B oOecrieueHnn PalMOHAJILHOTO
IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIECH KyJIbTYypbl
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUYECKAN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKeNeT, PyHKIHOHATbHAS
Ipylma, pajaudkall, CTPYKTypHble (opmyibl (pa3BEpPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEphbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEOUHEHHsI, MOHOMED, IOJHUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
W TpPEBpAlICHUS DSHEPrMM IIPH XUMHUYECKHX pEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMHUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX M KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAHUsS, O B3AMMHOM BIIMSIHUM aTOMOB U I'PYIIT aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(akKTOJOTMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NESTEIbHOCTH ~ 4YeJIOBeKa, OOIMMX  HAay4YHbIX  NPHUHLIMIAX  XUMHYECKOIrO
IPOM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKu HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHSA NPH
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY I COCTABIICHUsI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISATh YPaBHEHMSI XMMHYECKHX PEAKIIMM M PACKPBIBATh UX CYLIHOCTH:
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO OajaHca JTUX pEaKIHil, peakiuii HOHHOrOo oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIETU MOJIEKYJ OPraHUYECKUX BEUIECTB ISl WLTFOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABIMBATH MPUHAICKHOCTh HU3YyUEHHBIX
OpPraHWYECKUX BEIIECTB II0 MX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne COeAMHEHUM, JaBaTb MM Ha3BaHHUS [0 CHUCTEMAaTHYECKOU
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, JIUIEPUH,
ATWICHIJIMKOIb, (eHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KHCIIOTA, CTEAPUHOBAsSI, OJIEMHOBASI, MTAJIBMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (DPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENECTSATh BUJ XHMHUYECKOH CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHUE,
bu3nuecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENECH pPa3THMUHbIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMAaTHYECKUX YTJEBOJOPOJOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriIeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYKD  CBSI3b  MEXKAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHil C WCHOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHPOBAHHOCTh YMEHHS TOATBEPKIATh HAa KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHHUH OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (O- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOJIOPOJIHOTO
Coipbsi (HEe(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepaboOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICIUPOBAHUH, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICJIUTETILHON JCSITEIIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3ALMIO, BBISIBICHUE MPUYUHHO-CIIEACTBEHHBIX CBSI3€M — I U3YyYECHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUSI MO OPraHUYECKONW XUMHH JJisi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

chOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMM C UCIOIb30BaHUEM (PUBHMUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPH3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMs, INIOTHOCTH Ira3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TIPOTHO3UPOBATh, aHATU3UPOBATh U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  IMOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadOoTKOU
BEIIECTB, MCMOJIb30BATh MOJIYYCHHBIE 3HAHUS IJISI IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIBHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHEe W M3y4EHHUE CBOMCTB OPTaHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTATbHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpamieHusi ¢ BeHIeCTBAMHU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMynupoBaTh 1€Jb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON Gdopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHPOBAHHOCTH YMEHMUIA:

COOJIIO/IaTh MPABHJIa IKOJOTHUYECKH I1€1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEILHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPENbl U JOCTUKEHUS €€ YCTOMUNBOIO PA3BUTHS;

OCO3HAaBaTh OINACHOCTh TOKCUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi cMbICH TTokazatesis [1/1K;

aHAJU3MPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHUYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABIEHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, HTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, nmepepadbaTeiBaTh €€ W HUCIOIH30BATh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3aauei.



[IpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OOmas u HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBICHUN MPHUPOABI, O MECTE W 3HAYECHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIh B OOECHEYEHUH YCTONYHMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUCCKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIHUHBI, CO3JJaHUM HOBBIX MaTEpPHUaIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECMEUYEHUH PallMOHAIBHOTO MPUPOJONOIL30BAHUS, B
bopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YElIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U TMPHUPOJHOMN

cpene;
BJIQJICHNC  CHCTEMOH  XUMHYECKMX  3HAHWH, KOTOpas  BKJIFOYACT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

M30TOIIBI, IJIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHBIe OpOUTaU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb  OKHCJIECHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, WOHHAsA, MeETAUIMYECKas, BOJIOPOJIHAs),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKasl pEeakUus, pacTBOpP, 3JIEKTPOJHTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAsT JUCCOLMALMs, CTENEHb JIHUCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakiuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIUU, TEPUOTUICCKUN
3akoH J[.1. Menneneesa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILEHUS] SHEPTUU MPH XUMUUYECKUX PEaKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKaHMsS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAaxX M JUCIEPCHBIX CHCTEMax;
(aKTOJIOTHYECKHUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIYYEHUHW U O€30MaCHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XHMHYECKOTO
IIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMIOJb30BATh COOTBETCTBYIOUIME MOHSATUS MPU
OMMCAaHWU HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAICHUN’;



c(OPMUPOBAHHOCTh YMEHHUSI HCIONb30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUM  XHMHUYECKHUX  PpEaKILUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILECTB;

c(pOpMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIIECHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUInYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHUYECKOW CBSI3M M THUIMA KPUCTAJUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHHWI:  KJIacCU(PUIMPOBATh:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa u
JIPYTHE); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHH I KilacCUu(pUKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPHUOJUUECKOrO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepU30BaTh »JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPHUOIOB
[Tepuomnueckonn  cucrembr .M.  MengeneeBa,  UCHONB3YS  TMOHATHSA
«QHEPreTUYECKUE YPOBHU», «3HEPreTUUYECKHUE NOIYPOBHM», «S-, p-, d-aTOMHBbIE
opOuTaNn», «OCHOBHOE M BO30YXIEHHOE HIHEPreTUYECKUE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M HUX
coequHeHMM no mnepuojgam U rpynmnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHM:  XapakTepu30BaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHUE T€HETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIUM;

c(OPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajiaHca
THX pEeakUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakUMi  THAPOIU3a;  PEaKkUuiu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



chOPMHUPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTECKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUS CEPHOM KHCIOThI, aMMHAaka,
oOlue Hay4yHble MPUHIUIBI XUMHYECKUX TPOU3BOJCTB; 1EJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHHUM O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW TMPUPOABl — HAOMIOAEHUE, H3MEpPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JIsI OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMINX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTU YEJI0OBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BAHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HA4YEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIIECTBA)
MPOJAYyKTa PEAKIUU, €CIM OJHO U3 MCXOJHBIX BELIECTB JJaHO B BHJIE pacTBOpa C
OnpeneIEHHOM MAacCOBOM JI0JICH pAacTBOPEHHOTO BEIIECTBA WIIM JIAHO B M30BITKE
(uMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKIUH, OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpPUMEHT  (MpOBEJACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTAaBa HEOPTraHMYECKUX BEIIECTB, ONPEEICHUE
Cpeabl PacTBOPOB BEILIECTB C TOMOIIBI) HWHJWKATOPOB, H3YyUYCHUE BIIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakIuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEHNEM TpaBUil OE30MacHOTO OOpAaIIeHHs C BEIIECTBAMH H JIA0OPATOPHBIM
oOopynoBanueMm, (HOpMyIupoOBaTh IIelb HMCCIENOBAaHUS, TMPEICTABISATH B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCT;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MOIH30BAHUS XUMUYECKOU
mocyoM M 1abopaTopHBIM 00OpyJZOBaHUEM, OOpaIeHUs C BEIMIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XHUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3/I0POBbs, OKPYKAIOLIECH MPUPOIHON
Cpeabl U JOCTHUXKEHUSI €€ YCTOWYMBOTO pPa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, NOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHUPOBAHHOCTh YMEHHUMH: OCYIIECTBIATH II€JICHANPABICHHbBIN IOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UCTOUYHHUKAX (Hay4dHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Kourpoabnbsie IIpakruueckue (icpp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Paszgea 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
6.1 u [lepuonnueckas cucteMa XUMUYECKUX 4
anemenToB . 1. Menaeneera
6.2 Crtpoenue BeniecTBa. MHOrooOpasue 1 |
BEILIECTB
6.3 XHUMHUUYECKUE PEeaKLUU 18 1 3
Hroro no pazgeny 33
Pa3nen 2. Heoprannyeckasi XuMust
7.1 Hewmeramisl 18 1 3
7.2 Metanst 11 1 2
Uroro no pazgeny 39
Pa3znen 3. Xumus u :Ku3Hb
2.1 MeToapl TO3HAHMS B XUMUH. XUMUS U 4
' KHU3Hb
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 144 7 14




HOYPOYHOE INIVIAHUPOBAHUE

Ixypc
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
[1]
':;'H Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fd[:;:EHﬂﬂ :)I;I[()l;l;z?;fenbnme
padoThI padoThI pecypenr

[Ipeamer v 3HaYeHUE OpPraHUYECKON

1 XUMUH, IIPEICTABICHUE O | bubnuoreka [IOK
MHOT000pa3uH OPraHnYECKUX https://m.edsoo.ru/00adb59e
COCIMHEHU I

) Teopust CTpOEHUST OPraHUYECKUX 1 bubnnorexa [JOK
coequHenuiit A. M. byrneposa https://m.edsoo.ru/00adb59e
Bunel nsomepun: cTpykTypHas,

34 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE | bubmmnoreka HOK
3¢ EKTH B MOJIEKYIaX OPraHMYECKUX https://m.edsoo.ru/00adb59e
COCIMHEHU I

5 Knaccudukamnms peaxiuii B | bubmnoreka IIOK
OpraHNYEeCKON XMMHUHU https://m.edsoo.ru/00adb59e
AJKaHBI: TOMOJIOTUYECKHH psJl, o01Ias

6 dhopmyna, HOMEHKIATypa U U30MEpHs, 1 bubnmnoreka [JOK
3JIEKTPOHHOE Y IPOCTPAHCTBEHHOE https://m.edsoo.ru/00adb59e
CTPOEHHE MOJIEKYJI

7 dOu3nuecKkrue U XUMUYECKHE CBOMCTBA | bubnunorexa LIOK
AJIKAaHOB https://m.edsoo.ru/00adb59e
Haxoxnenue ajikaHoB B IpuUpoIe.

8 CriocoObI ostyueHust u HpI:I)/IMpeHeHI/Ie 1 bubnmorexa LHOK

https://m.edsoo.ru/00adb59e

aJIKaHOB
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[uknoankanel: oomast popmyna,
HOMEHKJIaTypa 1 U30Mepus,

QJICKTPOHHOC U ITPOCTPAHCTBECHHOC

9 0COOEHHOCTHU CTPOEHHUS U XUMHUYECKUX bubmorexa [IOK
. P https://m.edsoo.ru/00adb59e
CBOMCTB, CITOCOOBI TOJTYYCHHS 1
MPUMEHEHUE
Pemrenne pacu€THbIX 3a1a4 HA
ONpeIEIICHUE MOJIEKYIISIPHOM
(bOopMyIIbl OPraHuYecKOro BEIECTBA
bubnunoreka LIOK
10 110 MaCCOBBIM JIOJISIM aTOMOB
https://m.edsoo.ru/00adb59e
9JIEMEHTOB, BXOJSIIMX B €TI0 COCTAaB.
CucreMaru3zanus u 00001IeHE
3HAHWH 110 TEME
AJIKEHBI: TOMOJIOTUYECKHH psiJl, oO1Ias
(dbopMyIa, HOMEHKIIaTypa
11 JJIEKT OH,HOC H IPOCT aH,CTBeHHOC bubmmorera [IOK
p pocTp https://m.edsoo.ru/00adb59e
cTpoeHure Mosekya. CTpyKTypHas U
[AC-TPAHC-U30MEPHS AIIKEHOB
12 du3znyecknue U XUMHUYECKHE CBOMCTBA bubmnoreka IIOK
ankeHoB. [IpaBuno MapkoBHKKOBa https://m.edsoo.ru/00adb59e
13 CriocoOblI TOTy4eHUsT U IPUMEHEHNE bubnuoteka [JOK
AJIKCHOB https://m.edsoo.ru/00adb59e
[IpakTrueckas padota Ne 1 mo teme
14 "ITomydenune >THICHA U H3YUCHUE €ro bubmmorexa [IOK
. I R . https://m.edsoo.ru/00adb59e
CBOMCTB
15 CriocoOsl MoTydeHus: ¥ IPUMEHEHUE bubnmnorexa [JOK
aJIKaJIUCHOB https://m.edsoo.ru/00adb59e
AJIKUHBI: TOMOJIOTUYECKHUH P,
but6mmoreka [IOK
16 obmrast popmysa, HOMEHKIATYPA,

https://m.edsoo.ru/00adb59e
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CTPOCHHE MOJIEKYJ, (PU3NIECKUe

CBOICTBa
17 XUMHUYECKHE CBOMCTBA aJIKUHOB buGnuorexa [IOK
https://m.edsoo.ru/00adb59e
13 CriocoObI MoTydeHUs: U IPUMEHEHUE bubnmnoreka HOK
AJIKUHOB https://m.edsoo.ru/00adb59e
19 Pemenue 3anau: pacu€Tel o bubnnoreka [JOK
YPaBHEHUIO XUMUYECKOW peakluu https://m.edsoo.ru/00adb59e
ApeHBI: TOMOJIOTHYECKUI Psifl, 00IIast
OopMyJia, HOMEHKJIaTypa.
Popy P bubnunoreka LIOK
20 DIEKTPOHHOE U MPOCTPAHCTBEHHOE
https://m.edsoo.ru/00adb59e
CTpOEHHE MOJIEKYJ OeH30I1a U
TONyoJIa, UX (PU3UYECKHE CBOMCTBA
XHUMHUYECKUE CBOWCTBA aPEHOB:
21 €aKIU1 IPUCOEIUHEHNS, OKHCICHUE bubmmorexa OK
p p ’ https://m.edsoo.ru/00adb59e
TOMOJIOTOB OeH30I1a
Pemenue pacu€THpIx 3a1a4 Ha
22 onpeaecHue MOJICKYJIIPHOU bubmorexa LOK
p yp https://m.edsoo.ru/00adb59e
(hOpMyIIbI OPraHUYEeCcKOTO BEIECTBA
I'eneTnueckas CBsA3b MEKIY
23 a3JIMYHBIMHU KJIacCaMU bubnnorexa [IOK
p https://m.edsoo.ru/00adb59e
YIJIEBOJOPOIOB
Pacuétel no ypaBHEHUSIM XUMUYECKUX
N bubmuorexa [{OK
24 peakuuii. CucteMaTusaius u
. https://m.edsoo.ru/00adb59e
000011IeHNE 3HAHUH 10 TEME
)5 [Tpuponnsiii ra3. [lonytHsle HeTAHBIC bubnuorexa [IOK
ra3bl https://m.edsoo.ru/00adb59e
26 KameHnHbI#1 yrois U IpOIyKTHI €T0 bubnuoteka [JOK
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nepepadboTKu

https://m.edsoo.ru/00adb59e

Hedth 1 ciocoOs1 €€ nepepaboTKy.

bu6nmmoreka [IOK

27 [puvererme npoyKTos nepepadoTkn https://m.edsoo.ru/00adb59e
HepTH
)3 CucreMaru3anus 1 0000IIeHHE bubnunorexa LIOK
3HaHUM 1o pazjaeny "YrieBoaopoas" https://m.edsoo.ru/00adb59e
79 KonTponbhas padbota no teme
"YraeBogopo b
[IpenenbHbIe OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKUHN PsiJI, 00IIIast
30 dbopmya, CTpOCHHE MOJIEKYIL, Bu6mmoteka [JOK
HU30MepHUsl, HOMEHKIATypa, https://m.edsoo.ru/00adb59e
kinaccupukanus, pusnueckue
CBONCTBA
31 XHWMHMYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOATOMHBIX CITUPTOB
3 CriocoOsl MoNTyueHus: U IpUMEHEHUE bubnmnorexa [JOK
OZTHOQTOMHBIX CIIUPTOB https://m.edsoo.ru/00adb59e
[IpocTteie adupbl: HOMEHKIATypa U
33 I/I3IZ)MCpI/I$I, (3))0(1:6CHHOCTI/I @Hszzecxnx Bubnmorexa [IOK
. https://m.edsoo.ru/00adb59e
Y XMMUYECKUX CBOMCTB
MHOroaromMHble CIIUPTHI:
34 STUJICHTJIUKOJIb U TJIUIEPUH, UX bubmorexa [IOK
. https://m.edsoo.ru/00adb59e
(bu3nuecKrue U XUMHUYIECKIEe CBONCTBA
35 CriocoObI TOTy4eHUsT U TPUMEHEHNE bubnmnorexa [JOK
MHOT'OaTOMHBIX CIIUPTOB https://m.edsoo.ru/00adb59e
36 @DeHOII: CTPOCHUE MOJIEKYIIBL, bubnuorexa [IOK

(busnueckue cBoicTBa. TOKCUIHOCTH

https://m.edsoo.ru/00adb59e
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(denona XumMudeckue CBOMCTBa
(dbenona

CriocoObl osTy4yeHHs 1 IPUMEHEHNE

bu6nmmoreka [IOK

37
¢benona https://m.edsoo.ru/00adb59e
[TpakTrueckas padota Ne 2. Permenue
bu6nmmoreka [IOK
38 SKCIEPUMEHTAIIbHBIX 337a4 110 TEME
" " https://m.edsoo.ru/00adb59e
CrupTtsl u GHEeHOIBI
39 CriocoObl nostyyeHust ajabIAeruj0B U Bbu6mmoteka [JOK
KETOHOB https://m.edsoo.ru/00adb59e
OaHOOCHOBHBIE NPEEIbHBIC
40 KapOOHOBBIE KMCIIOTHI, 0COOEHHOCTHU bubmmorexa [TOK
P ’ https://m.edsoo.ru/00adb59e
CTPOCHUS UX MOJIEKYJT
41 XUMHUYECKHE CBOMCTBA MPEAEIbHBIX bubnnoreka [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru/00adb59e
Oco6eHHOCTH CBOMCTB MypaBbUHON
42 KHCIOTH. MHOTOOOpa3ue KapOOHOBBIX brbmmorexa [TOK
' p P https://m.edsoo.ru/00adb59e
KHUCIJIOT
Oco0eHHOCTH CBOMCTB: HENPEAETbHBIX
Y apOMaTHYECKUX KapOOHOBBIX,
43 TUKapOOHOBBIX, THAPOKCHKAPOOHOBBIX bromorexa OK
P > THAP P https://m.edsoo.ru/00adb59e
kucnot. [IpencraBuTenu BHICIIUX
KapOOHOBBIX KHUCIOT
44 CriocoObI TOTy4eHUsT U TPUMEHEHNE bubnuotexa [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/00adb59e
CnoxxHbIe 2(DUPBI: TOMOJIOTHIECKUT
45 si1, obmas popmyia, usoMepus u bubmmorexa [IOK
Pz, 00 pMy“Ia, p https://m.edsoo.ru/00adb59e
HOMEHKJIaTypa
46 DOu3nvecKkue U XUMHUUYECKUE CBOMCTBA bubmuorexa [IOK
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3¢upoB

https://m.edsoo.ru/00adb59e

Pemenne paC‘IéTHBIX 3aga4d: 110

47 YPABHEHUIO XUMHUUYECKON PEaKLIUK, Ha | bubnuoreka [JOK
ONPEACICHUE MOJIEKYIISIPHOM https://m.edsoo.ru/00adb59e
(hOpMyIIbI OPraHUYECKOTO BEIECTBA
[TpakTrueckas padota Ne 3. Permenue

43 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe | bubnnorexa [JOK
"KapOonoBsie kuciaotbl. CoxHbIE https://m.edsoo.ru/00adb59e
a¢upsr"”

49 XKupsl: ctpoenue, pusnueckue u | bubmmoreka [JOK
XUMHUYECKHUE CBOKCTBA (THAPOITHU3) https://m.edsoo.ru/00adb59e
OcoOEeHHOCTH CBOMCTB KUPOB,

50 coJiepKalnX OCTaTKU HEMPEAEIbHBIX 1 bubmorexa [IOK

Aepram pedt https://m.edsoo.ru/00adb59e
AKUPHBIX KUCIOT. JKUpbI B IpUpOE
Mpbuta Kak COJIM BBICITUX KapOOHOBBIX

51 KHCJIOT, KX MOIOIIEE JEHCTBHE. | bubmnoreka IIOK
IToHATHE O CHHTETUYECKHX MOFOIIUX https://m.edsoo.ru/00adb59e
cpenctax (CMC)

1 cemecTp 51
Pacuétel 10 ypaBHEHUSAM XUMUYECKUX bu6muoreka [JOK

52-53 . 2
peakunun https://m.edsoo.ru/00adb59e
OO01as xapakTepuCTUKA YIJIEBOIOB U

54 Knaccmbmrzaump neBonzfa (MoHO 1 bubnmorexa LOK

T ’ https://m.edsoo.ru/00adb59e
TU- ¥ TIOJTUCaXapH/Ibl)
Mounocaxapupsl: puznueckue
55 CBOMCTBA U HAaXOXK/JEHUE B IPUPOJE | bubnmoreka [JOK

[IpumeneHue rioKo36bl, €€ 3HaUeHUE B
KU3HEIESATeIbHOCTH OpraHu3Ma

https://m.edsoo.ru/00adb59e
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Jlucaxapuapl: caxapo3a, MajabTo3a U

56 nakTo3a. Haxoxaenue B mpupojie u buGnuorexa [IOK
https://m.edsoo.ru/00adb59e
MIPUMEHEHHE TUCaXapHIOB
[Tonucaxapuael: cTpoeHUE
57 MaKpOMOJIEKYJ, PU3NYECKUE U bubmmorexa [IOK
- https://m.edsoo.ru/00adb59e
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
58 [TonsiTrie 00 NCKYCCTBEHHBIX BOJIOKHAX bubmmorexa LIOK
https://m.edsoo.ru/00adb59e
Pemrenne pacueTHsIX 3a1a4 Ha
59 ONpeAeIICHUE JOJIM BbIX01a MPOAYKTa bubnnorexa [JOK
peaKkumnu OT TEOPETUYECKHU https://m.edsoo.ru/00adb59e
BO3MO>KHOT'O
60 Cucremaruzamus 1 00001eHe bubnmorexa LIOK
3HAHUM MO pa3aeiry https://m.edsoo.ru/00adb59e
KonTponbHas pabota mo Teme
61 "Kucnoponcoaepxkamue
OpraHu4ecKkue coeAuHeHus"
AMUHBIL: KJTaccuPUKaIMsl, CTPOCHHE
2 MoJIeKyJ1, o0mtast popMmyia, usomepus, bubmmnoreka HOK
HOMEHKJIaTypa U (pusnueckue https://m.edsoo.ru/00adb59e
CBOMCTBA
XHUMUYECKUE CBOKCTBA
anudarnyeckux aMuHOB CriocoOBbI bu6muoreka [JOK
63
IIOJIyYEHUS U IPUMEHEHNE https://m.edsoo.ru/00adb59e
anudaTuyecKux aMHMHOB
AHWIIMH: CTPOCHHUE AHWIINHA,
64 0COOCHHOCTH XUMHUYECKHX CBOICTB Bubmmorexa [IOK

AdHHJINHa

https://m.edsoo.ru/00adb59e
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AMHWHOKHUCIIOTBI: HOMEHKJIATypa U
nuzoMepusl, pusndeckre u XUMHYECKHe

bubnunorexa LIOK

63 cBoiicTBa OTIIENbHBIC MPE/ICTABUTEIN https://m.edsoo.ru/00adb59e
0-aMUHOKHCJIOT, UX 3HAaYECHUE.
66 benku kak npupoHbIE OTUMEPHI; Bu6mumotexa [JOK
CTPYKTYpbI O€JIKOB https://m.edsoo.ru/00adb59e
. bubnuoreka [{OK
67 XUMUYECKUE CBOKCTBA OCITKOB hitps://m.edsoo.ru/00adb3%e
A3oTcoaeprkalue reTepouuKINYECKHe
63 coeauHeHus. HyknenHOBbIE KUCITOTHI: bubnnorexa [JOK
COCTaB, CTPOCHHE U OMOJIOTHIECKAast https://m.edsoo.ru/00adb59e
poiib
[Tpaktuueckas padota Ne 4. Permenue
69 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
"A30TCcoepKaIe OpraHnueCcKHe https://m.edsoo.ru/00adb59e
coenrHeHnsa"
[IpakTuueckas pabora Ne 5. Pemenue
70 AKCIIEPUMEHTAIIBHBIX 337124 110 TEME bubnnoreka [JOK
"Pacnio3HaBaHUE OpPraHUYECKUX https://m.edsoo.ru/00adb59e
coenuHeHun"
KonTponbHas pabota mo Teme
71 "A30TcoaepKallue OpraHnuecKue bubnnorexa [IOK
| https://m.edsoo.ru/00adb59e
COCTMHECHHUS
OcCHOBHbIE OHATHUSI XUMUHU
7 BBICOKOMOJIEKYJIIPHBIX COEUHEHUN U bu6muoreka [JOK
METO/IbI MX CHHTE3a —II0OJIMMEPU3aLIMs https://m.edsoo.ru/00adb59e
Y TIOJIMKOH/ICHCALIMS
7 IInacTtmaccel. YTtunuzanus u bubnuoteka [JOK

nepepaboTKa MIacTuka

https://m.edsoo.ru/00adb59e
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74 DnacToMepbl: HaTypaTbHbBIN | bubmmoreka [JOK
CHHTETHYECKHE Kayuyku. Pe3una https://m.edsoo.ru/00adb59e
BonoxkHa: HaTypanbHEIE,

75 HCKYCCTBEHHBIC, CHHTCTUUCCKHE 1 bubmmorexa OK

Y ’ ' https://m.edsoo.ru/00adb59e

[Tonumepsl crienuaaIbHOTO HA3HAYCHUS
[TpakTrueckas padota Ne 6. Permenue

76 SKCIEPUMEHTAIBHBIX 3a/a4 M0 TEME | bu6nmorexa LIOK

"PacriozHaBanue macTMace u
BOJIOKOH"

https://m.edsoo.ru/00adb59e
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KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne
n/n Tema ypoka Bcero Kontpoarmpie  Ipaxruteckue fl[:;:eﬂl/lﬂ :)I;I[()l;l:())]:;feﬂbﬂble
padoThbI padoThbI pecypenr

77 Atom. CocTaB aTOMHBIX sIiep. | bubnuoreka [{OK
Xumuyeckui aneMeHT. M30Tonsl https://m.edsoo.ru/00adb59e

73 Knaccudukanus XuMuaeckux 1 bubnunoreka LIOK
3JIEMEHTOB (s-, p-, d-, f-371eMeHTbI) https://m.edsoo.ru/00adb59e

79 Pacrnipenenenue 31eKTpOHOB MO | Bu6mmoteka [JOK
ATOMHBIM OpOUTAIIAM https://m.edsoo.ru/00adb59e

20 DneKTPOHHBbIE KOH(UTYpAITUTN HOHOB. | bubnmnorexa [JOK
DIEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/00adb59e
Ileproauueckuii 3aK0H U
[lepnonnueckas cucreMa XMMHUYECKUX

81 snemeHToB M. Y. MenaeneeBa, CBA3b C 1 bubnnorexa [IOK

N . https://m.edsoo.ru/00adb59e

COBPEMEHHOI TeOpUeH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB

2 XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX ] bubnmoreka [JOK
MMM MPOCTLIX U CIOXKHBIX BEIMIECTB 110 https://m.edsoo.ru/00adb59e
rpyIIaM U nepuoaam
Bunpl xumuueckon cBs3u. MexaHu3Mbl

23 00pa30BaHUs KOBAJICHTHOM CBS3H. ] bu6muoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/00adb59e
MeKMONEKyJIIpHbIE B3aUMOACUCTBUSA

24 BemiecTBa MOJIEKYJISIPHOTO U 1 bu6muoreka [IOK

HEMOJIEKYJISIPHOTO CTPOECHUS. THIIBI

https://m.edsoo.ru/00adb59e
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KPUCTAJIMYECKUX PELIETOK U CBOMCTBA
BEIIIECTB

IIonsatue o AUCIICPCHBIX CUCTCMAX.

bu6nmoreka [IOK

85 TpeCTaRICHIE O KOLIOH/HEX https://m.edsoo.ru/00adb59e
pacTBopax
VcTuHHBIE pPacTBOPHI: HACHIIIICHHBIE U

86 HEHACBHIIICHHbIE, PACTBOPUMOCTb. bubmmorexa [IOK

https://m.edsoo.ru/00adb59e

Kpucramnornaparst

g7 CriocoObI BbIpaKEHUSI KOHIICHTPAIIUT bubmmoreka [JOK
pacTBOPOB https://m.edsoo.ru/00adb59e
Pemienue 3aau ¢ uCnoyib30BaHUEM

28 IMOHATHH ""MaccoBas J0JIsI bubnunorexka LIOK
pacTBOpEHHOTO BemiecTa'", "MoJgpHas https://m.edsoo.ru/00adb59e
KOHLEHTpauus"

29 Knaccudukamus 1 HoMeHKIaTypa bubnnorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb59e

90 CuctemaTu3zanusi 1 0000IICHUE 3HAHUIA bubnuoreka [IOK
10 TEME https://m.edsoo.ru/00adb59e
KonTponsHnas pabora no temam
"Crpoenue atoMa. [lepnonnuecknii

01 3akoH u [lepuonnueckas cucrema
XUMHYECKHX d1eMeHToB /1. H.
Menneneesa", "CrpoeHue BeniecTna.
MHoroo6pa3ue BemiecT"
Knaccudukanus XuMHYeCKUX peaKIIuii

9 B HEOPraHUYECKON U OpPraHu4eCKOn bubnuorexa [IOK

XHMUH. 3aKOH COXPAaHCHUS MACChI
BCIICCTB, 3aKOH COXpPAaHCHUSA U

https://m.edsoo.ru/00adb59e
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IIPEBPALLICHNS SHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

TennoBble 3 (HEeKTh XUMUYECKIX

93 eaki . TepMOXUMHUYECKHE bubmmorexa LOK
peaKiii. 1ep https://m.edsoo.ru/00adb59e
ypaBHEHUS
Brruncienus no ypaBHEHUSIM

94 XUMHUYECKUX PEAKIINN U bubnuorexa [IOK

peaxt https://m.edsoo.ru/00adb59e
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XUMHUYECKOH peaKkInu, e€
P P bubnunoreka LIOK
95 3aBUCHMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
https://m.edsoo.ru/00adb59e
Karanu3s u karanuzaTopsl
bubnunorexka LIOK
96 ['omoreHHbI€ ¥ reTepOreHHbIC PEaKIuu
https://m.edsoo.ru/00adb59e
[Tpaktuyeckas padora Ne 1 o teme
97 "BausiHue pa3nuuHbIX GaKTOpPOB Ha bubamorexa LOK
p . p " https://m.edsoo.ru/00adb59e
CKOPOCTh XUMHUYECKOW peaKlnu

08 O6patumbie 1 HEOOpATUMBIE PEAKIIUH. bubmuoreka [IOK
XHWMHYECKOE PAaBHOBECHE https://m.edsoo.ru/00adb59e
[TpakTuyeckas padora Ne 2 o Teme

99 "BnusiHue pa3nnyHbIX GaKTOpOB HA bubmmorexa LIOK

P P " https://m.edsoo.ru/00adb59e
MOJIOKEHNE XUMHUYECKOTO PaBHOBECHS
DIIEKTPOIUTHYECKAS JUCCOIIHALIUSL.
100 CI/IJ‘ILHI:IC U ci1a0bIe DJIIEKTPOIUTEI bubnnorexa [IOK
p ’ https://m.edsoo.ru/00adb59e
CreneHs qUcCOLUAIN
I'maponu3 coneit. Peakium,
101 i ofeKan e B pacTBopax bubmmorexa TIOK
p = p p https://m.edsoo.ru/00adb59e
AJIEKTPOIUTOB
102 [TpakTrueckas padota Ne 3 o Teme bubnuoteka [JOK
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"XHUMHUECKHE PEAKIIUU B PACTBOPAX

https://m.edsoo.ru/00adb59e

3JIEKTPOJIUTOB"
OKHCIIMTEILHO-BOCCTAHOBHUTEIIbHBIE
103 eakIui. BajkHeHIe OKMCIUTEIN U bubmmorexa LOK
peaiiu. https://m.edsoo.ru/00adb59e
BOCCTaHOBHUTEIN
104 MeTo 37eKTPOHHOTO (3JIEKTOHHO- bubnmnoreka HOK
WOHHOTO0) OajaHca https://m.edsoo.ru/00adb59e
105 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIICCTB https://m.edsoo.ru/00adb59e
106 Pemenne 3ama4 pa3iu4uHbIX TUIIOB buGnuorexa [IOK
AaTp https://m.edsoo.ru/00adb59e
107 Pemenue 3amau pa3nuUHBIX THIIOB bubmorexa HOK
Aatp https://m.edsoo.ru/00adb59e
108 CucreMaruzaius 1 0000IICHIE 3HAHUMN bubmunoreka IIOK
1o TeMe "XHUMHUYECKUE peakuuu" https://m.edsoo.ru/00adb59e
109 KontponbHas padoTa o Teme
"Xumuueckue peakiuu'
ITonosxeHne HEMETAIIOB B
[lepnonnueckoi cucTreMe XuMUYECKHUX
110 anemenToB 1. . MenneneeBa u bubmorexa HOK
T A https://m.edsoo.ru/00adb59e
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
duznyeckre cBOMCTBA HEMETAIIIOB
AnnoTponusi HEMETaIoB (Ha IpUMepe
111 KHCII0poa, cepsl, pocdopa u bubmmorexa LIOK
PO, CepRL, P https://m.edsoo.ru/00adb59e
yriiepo/ia)
112 Bopopona: nony4yenue, Gpusndeckue u bubnuorexa [IOK
XAMHUYECKHE CBOMCTBA. [ napubl https://m.edsoo.ru/00adb59e
113 ["anoreHsl: HAXOXEHUE B IPUPOJIE, but6mmoreka [IOK
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CHOCOOBI NOTY4eHUs], PU3UIECKUE U
XMMHYECKHE CBOHCTBA

https://m.edsoo.ru/00adb59e

l'anorenoBonopoasl. Baxuermue

114 KHCJIOPOACOICPKAIINE COCTUHEHUS bubmorexa HOK
P P https://m.edsoo.ru/00adb59e
rajoreHoOB
[TpakTuueckas padora Ne 4. Pemnenne
bubmuoreka [{OK
115 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
" " https://m.edsoo.ru/00adb59e
T"anmoreHsl
Kucnopon: mabopaTopHbie 1
116 IPOMBIIIJICHHbIE CIOCOOBI OTyYEHHUS, Bbu6mmoteka [JOK
(bu3HYeCcCKre U XUMHUYECKUE CBOIMCTBRA. https://m.edsoo.ru/00adb59e
O3oH. [IpuMeHneHue kuciaopoaa U 030Ha
Cepa: Hax0XJI€HUE B PUPO]IE,
117 cn(l)jco6LI [IOJTyYEeHUs (;)I/Bl:l)/l‘{eCKI/Ie u bubamorexa LOK
i L https://m.edsoo.ru/00adb59e
XHMHYECKUE CBOMCTBA
Kuciaoponconepskamue coeTMHEHUS
118 cephl gCO6€HHIZ)CTI/I CBOWCTB CEPHOI bubmmorera [OK
PPl P https://m.edsoo.ru/00adb59e
KHUCJIOThI
[IpakTuueckas pabora Ne 5. Pemenue
119 IKCIEPUMEHTAIbHBIX 3a7a4 110 TEME bubmorexa LHOK
" p . " https://m.edsoo.ru/00adb59e
Cepa u €€ coeTMHEHUs
A30T: HaX0XJACHUE B IPUPOJE,
120 CrocoObl MOTyYeHUs, PU3UUECKUE U Bbubmuorexa [OK
XHMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/00adb59e
HUTPHUIBI
Kucnoponaconepxarniue coeTuHeHUS
P P . . bubmuorexa [IOK
121 azora. OcCOOCHHOCTH CBOMCTB a30THOM

KHCJIOTHI

https://m.edsoo.ru/00adb59e
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docdop: HaAXOKAESHUE B IPUPO/IE,
CIIOCOOBI MOJTydeHHUsI, PU3NUECKHE U

bubnunorexa LIOK

122
xuMuueckue cporictBa. dochumpr u https://m.edsoo.ru/00adb59e
dbochun
Oxcunpl dhocdopa,

123 docdo c(cl))ne(bmzmne kucnotel. Conu bubmorexa HOK

p . P ' https://m.edsoo.ru/00adb5%e
(dhochopHON KHCIIOTHI
[IpakTuueckast padora Ne 6. Pemenue
bubnuoreka [{OK

124 JKCIIEPUMEHTAIIBHBIX 334a4 110 TEME

" " https://m.edsoo.ru/00adb59e
A3zot u pochop 1 UX coeTMHECHUS
Yriepona: HaXOXACHUE B IPUPOJIE,

125 AJUIOTPOITHBIC MOAM(UKAIIIY; bu6nmorexa LIOK
duznyeckue 1 XuMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adb59e
IPUMCHEHUE
Kpemuuii: Hax0JIeHHE B IPUPOJIE,

126 05000651 MIOJIy4EHHUS (bn3ﬂzefl<ne " brbmmorexa [TOK

i L https://m.edsoo.ru/00adb59e
XHMHYECKHUE CBOMCTBA

127 Konrtponbnas pabora no reme bubnmnoreka HOK
"Hemeramnsr" https://m.edsoo.ru/00adb59¢
ITonoxxeHre METaIIOB B
[Teproaudaeckoit cucTeMe XUMHUECKAX

128 351eMeHTOB. OCOOEHHOCTH CTPOCHHS bubmmorexa TIOK

] P https://m.edsoo.ru/00adb59e
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mue ¢puznueckre CBOMCTBa
129 MeTauioB. [IpuMeHeHne MeTalIOB B buomorexa HOK
P https://m.edsoo.ru/00adb59e
OBITY ¥ TEXHHKE
bubnunoreka LIOK
130 Cnnasel MetaiioB. Kopposust s

https://m.edsoo.ru/00adb59e
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MCTAIJIOB

OO6mas xapakTepucTuka MmeTayioB [A-
rpymmsl llepruoauyeckoi cucrteMsl
XUMUYECKHX IeMeHTOB. Harpuii n

bu6nmmoreka [IOK

131 .
Kaluii: mony4deHue, Gu3ndeckue u https://m.edsoo.ru/00adb59e
XUMUYECKHUE CBOWMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCANHEHUI
OO6mas xapakrepuctuka metaiioB ITA-
rpyms! llepruoanyeckoi cucteMsl

132 XHMHYECKHUX JIEMEHTOB. Maruui u bubnnorexa [IOK
KaJIBLIWI: TTI0JTy4eHue, (U3n4ecKkue u https://m.edsoo.ru/00adb59e
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COEAMHEHUHN

133 AOMUHUN: TIOJTyYeHHE, PU3NUECKHUE U bubnnorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adb59e
[Tpaktuyeckas padora Ne 7. Pemenue

134 JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME brbmmorexa [TOK
" p " https://m.edsoo.ru/00adb59e

MeTtasnibl TJIaBHBIX TOATPYIII
[TpakTuueckas pabota Ne 8. Pemenue
but6mmorexa [IOK

135 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME

" " https://m.edsoo.ru/00adb59e
MeTannsl TOOOYHBIX MOATPYIIT

136 KonTponbhas pabota no teme bu6muoreka [JOK
"Metaybr" https://m.edsoo.ru/00adb59e
Ponw xumuu B obecrieueHnn

137 YCTOHYMBOTO Pa3BUTHUS YEJIOBEUECTBA. Bbubmuotexa [IOK
[ToHsiTHE O HAYYHBIX METOJAX https://m.edsoo.ru/00adb59e
HCCJIEI0BAHMS BEIIECTB

bubmmoreka [JOK
138 XUMUS U 370pPOBbE YEIOBEKA. s

https://m.edsoo.ru/00adb59e
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JlexapcTBeHHBIE CpeACTBa

139 Xumus muny. Ponns xuMun B | bubmuorexa [IOK
00€eCIIeUeHNH ITUILEBON 0€30I1aCHOCTH https://m.edsoo.ru/00adb59e
XUMHA B CEIILCKOM XO3SHCTBE.

140 Opraunyeckyue U MUHEPAIbHBIE 1 buGnuorexa [IOK

p p https://m.edsoo.ru/00adb59e

yao0peHust

141-

144 DK3aMeH. 4

OBIIEE KOJIMYECTBO YACOB I10 144 14

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.

[Na6puensn, O.C. Xumusa. 10 knacc. bazoeiii ypoBenb [Tekcr] : yuel.mis
obmieo0Opazosar. yupexaenuii / O.C.I'abpuensn. - 4-e uza. - M.: [lpoda, 20. —
223,2020r[1] c. : umn.

. T'abpuensn, O.C. Xumus. 10kmacc [TekcT] : KOHTpOJIbHBIE W IPOBEPOUHBIE

pabotel k yaeOnuky O.C.I'abpuensna «Xumusi». 11 kmacc. ba3oBseiii ypoBeHb /
O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa u ap. — M.: Jlpoda, 2020. —
220, [4] c.

. T'abpuensu, O.C. Xumus. 10 knacc [Tekcr] : pabouas terpajp K y4eOHUKY

O.C.I'abpuensna «Xumusa. 10 kmacc. bazoseiii yposenb» / O.C.I'aOpuenss,
A.B.SmykoBa. — M.: [Ipoda, 2020. - 176 c.

[IpocBenieHne

4.

INabpuensn, O.C. Xumus. 11 xnacc. bazoBeiii ypoBeHb [Tekct] : yueO.mms
obmeoo6pazoBar. yupexaenuii / O.C.I'abpuensH. - 4-¢ m3a. - M.: Jlpoda,
2020.—-223,[1] c. : nn.

. T'abpuensu, O.C. Xumus. 11 kmacc [Tekcr] : KOHTPOJbHBIC U MPOBEPOUYHBIC

paboTtsl k yueOHuky O.C.I'abpuensna «Xumus». 11 knacc. ba3oBblif ypoBeHb /
O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa u np. — M.: Jlpoda, 2020. —
220, [4] c.

["abpuensn, O.C. Xumus. 11 kmace [Tekct] : paGouast TeTpaap K y4eOHUKY

O.C.I'abpuensna «Xumusa. 11 xmacc. bazoseiii ypoBenb» / O.C.I'aGpuensiH,
A.B.Amykosa. — M.: Jlpoda, 2020. — 176 c.

[Tpocsemienune»

METOANUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1.

[Nabpuensn, O.C. O0mas xumusi [Tekct] : yueb.n1s 11 k1. obmeoOpazosar.
yupexaeHuil ¢ yriyos. uzydyenueM xumuu / O.C. I'abpuenssa u ap. — M., 2020.
—424 c.

[Mabpuensn, O.C. Ilpaktukym 1o oOIIei, HEOPraHWUYECKOW M OPTraHUYeCKOn
xumun [Tekcr] : ydeb.mocobue s CTyda. cpen. mpod. yued. 3aBeneHund /
["a6puensia O.C., Octpoymos U.I'., lopodeera HM. — M., 2020. — 192 c.

. T'abpuensu, O.C. Xumus B Tecrax, 3agadax, ympaxHeHHsX [Tekcr]

yueb.mocobue aisa cTya. cpen. npod. yueonosix 3aBenenui / O.C. 'abpuenss,
I'.T". JIeicoBa. — M., 2020. — 304 c.



4. Tabpuensn, O.C. Xumus. 10 xnacc. [Ipodunbubiit ypoBens [Teker] : yuel.ams
obmreoOpazosar. yupexaenuit / O.C. I'abpuenss u ap. — M., 2020. — 320 c.

5. Taopuensn, O.C. Xumus. 11 knacc. [IpodunbHseiii ypoBens [Tekct] : yued.mis
obmeoOpazosar. yupexaenuit / O.C. I'abpuensn, [.I'.JIsicoBa. — M., 2020. —
400 c.

6. lNabpuensu, O.C. Xwumusa: opran. xumus[Tekct] : yue6. mma 10 i
obmreoOpasoBar. yupexaeHuid ¢ yriayosn. uzydenuem xumuu / O.C. 'aGpuenss,
N.I". OctpoymoB, A.A. Kaprosa. — M., 2020. — 368 c.

7. Tabpuensn, O.C. Enunbiii rocyaapcTBeHHbIM dk3aMeH: Xumus [Tekcr] : c0.
3amanuii U ynpaxuenuii / ['abpuensn, O.C., Bonosuk B.B.. — M., 2020. — 136
C.

8. I'abpuensn, O.C.Xumusi B TecTax, 3agayax M yOpaxHeHusx [TekcT]
yueb.mocobue / I'abpuensn O.C., JIsicoa I'.T'. — M., 2020. — 416 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/ - Enunas xomiekius udpoBbIX 00pa3oBaTeIbHBIX
pecypcoB

http://him.1september.ru/ - 3aeKTpoHHAs BepcHs ra3eTsl " Xumus'" NpuioKeHne K
"1 cenTs0ps"

http://pedsovet.org/ - Ileacoser.org. ’KuBoe mpocTpaHcTBO 00Opa30BaHuUs.
NHTepHET-pecypc CONEPKUT TEOPETUUECKHUE U MPAKTUYECKUE MaTepUaIIbI 1JIs
MIPOBEJICHUS YPOKOB, BHEKJIACCHBIX MEPOTIPUSITUI

http://www.uroki.net/ - UROKI.NET. Ha cTpanuiiax 3Toro caiita Bel Halizere
MOYPOYHOE ¥ TEMATUUYECKOE TUIaHUPOBAHUE, OTKPBIThIE YPOKHU, CLICHAPHUU
ITKOJIBHBIX MPAa3THUKOB KJIACCHBIC YacChl, MCTOIMYECCKHE Pa3pabOTKH, KOHCIICKTHI
YPOKOB, TabOpaTOpHbIE, KOHTPOJIbHBIE PAOOTHI U MHOKECTBO IPYTUX MAaTEPHUATIOB
http://festival. 1 september.ru/subjects/4/ - @ecTuBaib NenarorndecKux Uaei
"OTKpBITHIA ypok". Pa3paboTku ypoOKOB 110 XUMHH
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