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MNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma mno Xumuu (yIJIyOJIEHHBIH  YpOBEHb) Ha YPOBHE
CpellHero oomiero oopa3oBaHus COCTaBIEHa HA OCHOBE TPEOOBaHUM K pe3ysbTaTamM
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEero
obopazoBanus MAQOY CHI Ne 7, mpencraBnennbix B ®I'OC COO, B TOM yucie
paGoueii  mporpamMMbl ~ BOCIHTAHHS C  HCIIOJB30BAHHEM  COBPEMEHHOTO
o0opyaoBaHUS LIEHTpa €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKOMN
HanpaBieHHOCTH «Touka poctay, cozmanHoro Ha 6aze MAOY CIII Ne 7.

Ha ©0aze mumentpa «Touka pocra»  obecrmeunmBaeTcsi  peanu3alus
o0pa3oBaTEIbHBIX  MPOrPAMM  E€CTECTBEHHO-HAyYHOW U  TEXHOJIOTHYECKOMU
HalpaBJIEHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUU C  TpeOOBaHUSMU
3aKOHOJATeNbCcTBA B chepe oOpa3oBaHMsI U C Y4YETOM pEKOMEHAALUN
denepanbHOrO Oneparopa yueOHoro npeaMera « XUuMus».

Hcnonp3oBanue obopynoBanust IieHTpa «Touka pocra» mnpu peanusaluu
JTaHHOU pabouell mporpaMMBbl O3BOJISIET CO3AaTh YCIOBUSL:

* JUTsl paCIIMPEHUs COAEPKAHUS IIKOJIBHOIO XMMHUECKOT0 00pa3oBaHus;

* Uil TIOBBIIICHUS TO3HABATEJIbHOM aKTMBHOCTU OOy4arouuxcs B
€CTECTBEHHO-HAYYHOI 001acTH;

* I pa3BUTHs JHMYHOCTH peOeHKa B Tpolecce OOy4YeHHS XHUMHHU, €ro
criocoOHOoCTeM, (PopMUpPOBAHUS U YIAOBJICTBOPEHHUS COLMAIBHO 3HAUYMMBIX
WHTEPECOB U MOTPEOHOCTEN;

e st paboThl ¢ OAApEHHBIMU IIKOJIBHUKAMH, OPTaHU3AIMA WX Pa3BUTHUS B
Pa3JIMUHBIX 00JaCTAX 00pa30BaTEIbHON, TBOPUECKON NEATEIBHOCTH.

[Ipumensist oOopynoBanue neHTpa «Touka pocTay Ha ypokax, ydaliuecs
CMOTYT BBINIOJIHUTE J1a00OpaTOpHble PabOTHI M HKCIEPUMEHTHI IO MpOrpamme
y4eOHOro mpeaMeTa « XuMus».

XuMUsi Ha ypoBHE YIIIyOJIEHHOTO H3Y4YEHHs 3aHUMaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kmaccos.
W3ydyenue rmpeamera, peaquzyeMoe B YCIOBHAX U (depeHIMpOBAHHOTO,
npoduibHOro OOy4eHHs, MpU3BaHO oOecrneunuTh o0IEe00pa30BaATENbHYIO U
OOMIEKYTbTYPHYIO TIOJATOTOBKY BBIMTYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aanTauy X K OBICTPO MEHSIOUIUMCS YCIOBUSM JKU3HU B COIIMYME, a TAKXKe IS
MPOJOJDKEHU O0y4YeHHUsI B OpraHu3auusax NpodeccuoHaIbHOTO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SBIISICTCS OJHON U3 MPHUOPUTETHBIX AUCIIUTLIINH.

B mnporpaMme no XuMuM Ha3HadyeHUE IpeaMeTa «XUMHS» I10Jy4aeT
NOJPOOHYI0  HMHTEPIpPETAlMi0 B  COOTBETCTBHM C  OCHOBOIOJAraroiuMu
nosnoxkeHusiMu GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJIeH, ColepkKaHus,
pe3ynpTaToB O0y4YeHHs] M TpeOOBaHMU K YPOBHIO TMOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBIISIFOTCSI CJEAYIOIIME BBIMOJHIEMbIE MPOTPAMMOM 10
XUMHUH (PYHKIIHU:

e UH()OPMALIMOHHO-METOIMYECKasl, pealu3alus KOTOpol olecredynBaer

MOJlyuYeHUE MPEJCTaBICHUS O UENsIX, COJAEp)KaHuW, oOIIell cTpaTeruu



oOyueHus, BOCIIUTAHUS U PA3BUTUS O0YJAIOIINXCS CPEICTBAMU MPEAMETA,
U3y4aeMOro B paMKaX KOHKPETHOTO Ipouiis;

e OPraHMU3ALMOHHO-TIJIAHUPYIOIIAsl, KOTOpasl MPeLyCMaTpUBAET ONPEICICHUE:
IPUHIUIOB CTPYKTYPUPOBAaHHWA M  IIOCJIEIOBATEIBHOCTH  HM3yYCHHUS
yu4eOHOro  Marepuaja, KOJMYECTBEHHBIX M  KA4ECTBEHHBIX €0
XapaKTEPUCTUK; MOAXOM0B K (POPMUPOBAHUIO COJEPHKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKHM O0Opa3oBaTENIbHbIX JOCTHKEHHM OO0ydaromuxcs B
pamMKax HTOTOBOHM arrectaud B (GoOpMe E€IMHOTO TOCYAapCTBEHHOTO
’K3aME€Ha N0 XUMUMU.

[Tporpamma asist yriayOGiI€HHOTO U3yYeHUS! XUMUU:

e YCTAHABIIMBAET MHBAPUAHTHOE NPEIMETHOE COAEpKaHNuEe, 00A3aTENbHOE IS
U3y4eHUsT B paMKax OTHAENbHBIX npoduiel, npeaycMaTpuBaeT
pacmpesiesieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIepKaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o TAET MPUMEPHOE pacrpesiesieHne y4eOHOTO BpEMEHHU, PEKOMEHIYeMOro 1Jis
U3Y4YEHUS OTIEIBHBIX TEM;

elIpe/JlaraeT MNPUMEPHYIO  IOCIIEJOBATEIbHOCTh HM3YyYEHHUS  y4eOHOro
MaTepuaia ¢ y4€TOM JIOTHKH MOCTPOECHMS Kypca, BHYTPUIPEIMETHBIX U
MEXIIPEIMETHBIX CBS3EH;

e Ta€T METOAMYECKYIO MHTEPIPETALHUIO LIEJIEH U 3a7a4 U3yUYEHUs MIpeaMETa Ha
yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOuiero o00pa3oBaHMs, COJAEPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00Opa3oBaTeNbHON
MPOrpaMMBbI CpEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIlpeMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
COJIep KaHMs IIpeIMeETa.

[Io Bcem Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe MO XMUMHH IMPEAYCMOTPEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBICHHOW MPOrpaMMOil MO  XUMHH
00s13aTeNbHON (MHBAPUAHTHOW) COCTABIISIONICH COJEpKaHMs y4eOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXHOCTH BBIOOpa €r0 BapUAaTHUBHOM COCTABJISIONIEH,
KOTOpas JOJDKHA ONPENENSAThCS B COOTBETCTBUM C HANPABIEHUEM KOHKPETHOIO
npoduiisg 00yyeHusl.

B coorBerctBHM ¢ KoHUentryaidbHbIMH mnosioxkeHusmu DProC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEeHHUsT Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOTO U3Yy4YeHHUsl HaNpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH  C  MOCJHEAYIOIIMM  JOTalOM  IOJIYYEHHs  XUMHUYECKOTO
oOpa3oBaHMsI B paMKaxX W3Y4YEHHUs CHELHAIBHBIX E€CTECTBEHHO-HAYyYHBIX U
XUMHYECKUX JUCHUIUIMH B By3aX W OPTaHU3ALMIX CPETHETO MPo(ecCHOHATBHOTO
oOpazoBanusi. B »Tol CBs3M u3ydyeHHE NpeaMeTa «XUMHUS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HAa paclIMpeHHe U  YIUIyOJieHHe TEOpPeTHYeCKO u



NPAKTUYECKON MOJITOTOBKUA OOYYarOIIMUXCs, BRIOPABIINUX ONpeAeaEHHbIA Mpoduin
oOyueHus1, B TOM YHUCJIE C IEPCIEKTUBOM MOCIEAYIOUIETO MOIYyYEHUS] XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax NpogeccuoHaibHOro oopasoBanus. Hapsaay ¢ atum,
B cBere TpeboBanuii PI'OC COO k mMmIaHUPYyEeMBbIM peE3yJbTaTaM OCBOEHUS
(denepanbHOM 00pa30BaTENbHON NPOrpaMMBbl CpeIHEro oOOIIero oOpa3oBaHMs
U3y4eHUE TIpeaMeTa «XHUMUS» OpPUEHTHPOBAHO TAaKK€ Ha pelleHue 3aaady
BOCIIMTAHUS U COLUAIBHOIO Pa3BUTHS OOydaromuxcs, Ha (opMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYAIbHBIX YMEHUN, YMEHUI pallMOHANU3alMU y4eOHOro Tpyaa |
00OOMIEHHBIX  CIMOCOOOB  MEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngOmUMU TpeaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA YIuIyOnéHHele Kypchl — «Opranmueckas xuMmus» U «OOmas u
HEopraHuyeckas XuMmus». [Ipu onpeneneHuu Moaxon0B K 0TOOPY U CTPYKTYpPHOM
OpraHM3allMd COJAEP)KAHUS STUX KYpCOB B IPOrpaMMeE IO XHMHUHU 33 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJa&HHOTO
YPOBHEHN U3yUYeHUs IpeaMETa.

OcHoBy coaepxaHusi KypcoB «Opranumdeckas xumus» u «OOmass u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIMHOCTb MPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa cucreMa
3HaHUW TIOJy4yaeT OMNpeleiI€HHOE TEOPETUYECKOE JIOMOJIHEHHE, MO3BOJIAIOIIEE
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHMs MpeaMera olecreueHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEJIMYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
DJIEMEHTaX W CBOWCTBAX HMX COEJAMHEHHWH HA OCHOBE PACIIUPEHUS U YTIyOJICHHs
MPEJICTaBICHUI O CTPOSCHUHM BEIIECTBA, XUMHUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX
MPOTEKAHUSI PEAKIINA, PACCMATPUBAEMBIX C TOUKH 3PEHUS XUMHUECKON KUHETHKHU
M TepMOAMHAMUKU. M3ydyeHue mnepuoaudeckoro 3akoHa u Ilepuonnueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEICTABICHUAX O CTPOCHUU aToMa. XMUMHYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHnH, a TakKe C TOYKHU 3pEHHs] MEeXaHU3MOB e€ oOpas3oBanus. M3yuenue
TUNIOB  peakuui  JOomojHseTcss  (GOpMHpOBaHHEM  MpEICTaBiICHUH 00
AIIEKTPOXUMHUYECKUX MPOIECCaX U IEKTPOIN3E PACIVIaBOB U PaCTBOPOB BEILECTB.
B kxypce opraHmdeckold XWMHUU TPH PACCMOTPEHUH PEAKIIMOHHON CITOCOOHOCTH
COEJIMHEHUH ynemnseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX ddekTax,
O B3aIMHOM BJIMSTHMHM aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKIIHii.

Ocoboe 3HayeHWEe WMEET TO, YTO Ha COACPNKAHHE KYypCOB XHUMHUU
YIIyOIEHHOTO YPOBHS M3YYCHHS JIJISl KJIACCOB OMPEAEIEHHOTO TPpoduIIs (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K OOled cucreme
pEeIMETHBIX 3HAHHI) OKA3bIBAIOT BIHMSHHE CMEXHBIE MpenMeThl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa IS KJIacCOB XUMHUKO-(pu3ndeckoro mnpoduius Oosbiioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaina mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeMeTa B JAaHHOM CIllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh



METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKYJsipHasi Teopus B (U3HKE), 3aKOHBI COXPaHEHUS
MAacCbl U JHEPruM, 3aKOHbl TEPMOJMHAMUKHU, IJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOEHUHU BEILECTB U IPYroe.

B TO xe BpeMsas B cCoOAEpKAHMM IMpeaMeTa Uil KJIacCOB  XUMHUKO-
Ouonornyeckoro nmpoduiist OONbIINNA yAETbHBIA Bec OyleT UMETh OpraHuyecKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh — JJisi  Oojiee
OOCTOATENIBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IPUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JHUOUAbI, OENIKH, YTIJIEBOJbl, HYKJICHHOBBIC
KUCJIOTHI U Apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOMCTBAX NPEICTABUTEICH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYILIHOCTH MpOLEeccOB (POTOCUHTE3A, IbIXAHMS], TUILIEBAPEHHUS.

B mnnane ¢opMupoBaHHs OCHOB HAyyHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHaYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMM MpEAMETaMH, BXOJSIIMMH B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHble NpeaMeThl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U TUTEPATypay.

[Ipu u3yueHun yudeOHOro mpeameTa «XHUMHUA» Ha YriayOJIEHHOM YpOBHE
TaK)Xe, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero ooluiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Penienue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa MpPearonaraet
pean3alMIo TAKUX LIEJIEH, KaK:

(opMupoBaHrue TPEACTaBICHUNA: O MaTEpUAJbHOM E€IUHCTBE MHpAa,
3aKOHOMEPHOCTSX U IIO3HABAEMOCTH SBJICHUM IIPUPOJBI, O MECTE XUMUHU B CUCTEME
€CTECTBEHHBIX HAyK M €€ Beaylled poju B 00ECIEeUEeHUU YCTONYMBOIO Pa3BUTHS
YEJI0BEUECTBA: B PEIICHUH MPOOJIEM IKOJOTUUECKON, SHEPTETHUESCKON 1 THIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
UCTOYHUKOB SHEPruHU, B OOECHEUYEHUHU pPallMOHAJIBHOIO MPUPOJOINOIb30BaHUs, B
(GbopMUPOBAaHUK MHPOBO33PEHUS U OOLIEH KyJIbTypbl YENOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBbIO U TMPUPOJHOMN
cpene;

OCBOCHHME CHCTEMbl 3HAaHMHM, JIEKAIIMX B OCHOBE  XHUMHUYECKOU
COCTABJISIIOIIEH  €CTeCTBEHHO-HAYYHOW KapTUHBI MHUpA: (QyHIaMEHTaJbHBIX
IIOHATUM, 3aKOHOB U TE€OPUU XHMHUHU, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUHU
BEIIECTBA HA  pa3HbIX YPOBHAX —  aTOMHOM, HWOHHO-MOJIEKYJISIPHOM,
HaIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX U KHUHETHYECKHX 3aKOHOMEPHOCTSX
IIPOTEKAHUS XMMHUYECKHX DPEAKIUM, O XMMUYECKOM pPAaBHOBECHH, PACTBOpax H
JUCTIEPCHBIX CHUCTeMaxX, 00 OOmMX HayyHbIX MPUHIHUIAX XHUMHYECKOTO
IIPOM3BOJICTBA;



dbopmupoBaHue y oOydJaronuxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHUYECKUX 3HAHUU NJI1 OOBSICHEHUS! KIIFOUEBBIX
uael u npoOjeM COBPEMEHHON XUMHUH, I OOBSCHEHUS M MPOTHO3HPOBAHUSA
SBJICHUM, WMEIOIIUX €CTECTBEHHO-HAYYHYIO0 MPUPOAY; TPAMOTHOTO peIICHUs
po0sieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS, aHAJIM3a U OLEHKH C TO3UIIHIM
HKOJIOTHYECKON 0e30MacHOCTH MOCHEACTBUN OBITOBOM W MPOU3BOACTBEHHOM
NEATEIbHOCTH  YEJOBEKAa, CBSA3aHHOM €  XUMHUYECKUM  IPOU3BOJACTBOM,
HCITOJIb30BAaHUEM U TIEPEPaAOOTKOM BEIIIECTB;

yriyOJieHne TIPEACTABICHUA O HAYYHBIX METO/JaX MO3HAHUS, HEOOXOIUMBIX
JUIsl TIPUOOPETEHUST YMEHUW OPHUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHUS
XUMUYECKAX SBJICHUH, WMEIOMUX MECTO B TMPHUPOJS, B MPAKTUICCKOU
JEATETLHOCTH U TTIOBCETHEBHOM KU3HHU.

B mmane peanm3anuu mepBOOYEPEIHBIX BOCIUTATEIBHBIX W PAa3BUBAIOIIUX
GyHKUIMNA 1IEJIOCTHOM CHCTEMBbI CpeIHEro oO0mero oOpa3oBaHMs TPU H3YYCHHUH
npeaMera «XuMHUsS» Ha  yIIOyOJN€HHOM  YpPOBHE OCOOYI0  aKTyaJlbHOCTh
NpUOOpETArOT TakWe IeIM W 3ajadyd, Kak: [| BocnuTaHue YOeXKIEHHOCTU B
MO03HABAEMOCTH SIBICHUN MPHUPOJIBI, YBAXKEHUS K IIPOLIECCY TBOPUYECTBA B 00JIACTH
TEOPETUYECKUX U TMPUKIATHBIX HCCIACAOBAaHUN B XUMUH, (OPMHUPOBAHUE
MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HayKu; [
pa3BUTHE MOTHBAIIMM K OOYYEHHIO U TO3HAHUIO, CITIOCOOHOCTEH K CaMOKOHTPOJIIO
M CaMOBOCIHUTAaHWUIO HA OCHOBE YCBOCHHs OOIEUYeIOBEUECKUX IIeHHOCTEeH; [
pa3BUTHE TIO3HABATEILHBIX MHTEPECOB, WHTEIUICKTYaTbHBIX ¢ TBOPYECKHUX
crocoOHoCcTeM oOyydaromuxcs, GopMUpPOBaHUE Y HUX CO3HATEIBHOIO OTHOIIEHUS K
caMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOPA30BAHUIO KaK YCJIOBHUIO YCIEHIHOMN
npo¢deCCUOHAIBHONM M OOIIECTBEHHOU JESATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO H TOTPEOHOCTH B 3J0POBOM OOpa3e XHu3HHU; [ hopMupoBaHUE
YMEHUN M HABBIKOB Pa3yMHOTO MPHUPOIONOIL30BAHUS, PA3BUTHE DKOJIOTHUECKOM
KyJIbTYpPhl, TPHOOPETEHUE OMBITA OOIIECTBEHHOIOJE3HON  AKOJOTUYECKOMN
e TeTLHOCTH.

PaGouast mporpamma peanusyercs Ha ocHoBe YMK B.B.Jlynuna, xotopsiii
BKJIIOYECH B (he/iepaibHbIN MepeueHb YYCOHNKOB, TOMYIICHHBIX K UCIOJIb30BAHUIO
IpY peaTn3allii UMEIONTUX TOCYJapPCTBEHHYIO aKKpPEIUTAIIUI0 00pa30BaTeIbHBIX
IporpaMM HA4aJbHOTO OOINEero, OCHOBHOTO OOIIEro, CpemHero OOIIero
oOpa3oBaHHUsI OpTraHU3alUsIMH, OCYIIECTBIISIONUMU 00pa3oBaTebHYIO
JEATEILHOCTh M YCTAaHOBJICHUS TIPEICTLHOTO CPOKA MCIIOIB30BAHMS UCKITIOYSHHBIX
yueOHukoB" (Ne 858 ot 21.09.2022 r.).

VYueOHbIl M1aH 00pa30BaTEILHOTO YUPEKICHUS MPEAyCMaTPUBAET U3YUEHUE
XUMUU Ha yriyoineHHoM ypoBHe B 10-11 kmaccax. OOmiee 4uCIO 4Yacos,
PEKOMEH/IOBAaHHBIX I U3YYCHHS] XUMUHU Ha yriayOJeHHOM ypoBHe, — 204 4acoB: B
10 xmacce — 102 yaca (3 yaca B Heaemo), B 11 kmacce — 102 ygaca (3 4Jaca B
HEJIEITIO).

COJEPXAHUE OBYUYEHUA



10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHMIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMa YIJEpojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
aKLENTOpHbIN). THUNBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
oprannyeckux BemiecTB. [loHsTHe O CBOOOAHOM paaukane, HyKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss opraHudeckux coeauHeHu A.M. byrtnepoBa w
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIbI.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHas,
ckenetHas. M3omepus. Bunabl wn30MEpUHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPHEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kinaccupukamu OpraHuyeckux BeriecTB. [loHaTtue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLINHA B OPTaHUYECKON XUMUHU.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHMsS] BEIIECTB M WX IMpeBpalleHUil:
O3HAKOMJIEHHUE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OMbITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IPU HArpEBAHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpraHUYECKUX BEIECTB.

YriaeBoaopoasl.

Aunkanbl. ["'omosiornyeckuil psii ankaHoB, oOmas (GpopmMysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYI AIKaHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTanei yriaepoaa, 6-cBs3b. DuU3NUYECKUE CBOWMCTBA
QJIKaHOB.

XHWMUYECKHE CBOMCTBA QJKaHOB: pPEAKUUM 3aMELICHUs, W30MEPU3AIUHU,
JETUAPUPOBAHUs, IUKIN3ALNHU, TMPOJIN3a, KpEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEaKIUi PaUKAIBHOIO 3aMEILECHMS.



Haxoxnenue B mpupojie. CriocoObl NOTyYeHHUs U IPUMEHEHHE aTKAHOB.

[Muknoankanel. O6mas ¢opmynna, HOMEHKIATypa u uzomepus. OcoOEeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIONEHTaH, LMKJIOIeKCaH) LUKIoaJIKaHOB. CHocoObl MOJMyYyeHUs U
IIPUMEHEHNE [IUKIIOAIKAaHOB.

Ankenpl. ['oMoyiormaeckuii psii aakeHoB, obOmas (Gopmysia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, Sp°-
ruOpuan3anmsi aTOMHbIX opOuTanei yriepoja, 6- W m-cBA3U. CTpyKTypHas U
reomMeTpuyeckas (UMc-TpaHc-) u3oMepus. PuU3NyecKue CBONCTBAa AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOMHOM CBSI3M, MOJUMMEpHU3aUnd W okucieHud. lIpaBnimo MapkoBHHMKOBA.
KauecTBeHHbIE peakMy Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyauposaruvie). OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHHS M XMMHUYECKUX CBOMCTB
CONPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-pucoenuuenne. Ilomumepusanus
CONPSKEHHBIX TUeHOB. CrIocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Anxunsbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHWHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psii apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE MOJIeKyIbl OeH3ona. dusnyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMeUIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUS], OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl MOTyYeHUs U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI#1 yronas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:
NEPETrOHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYECKHil), PU(POPMUHT, MHUPOIIU3.
[TpoaykTel nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY PA3IMYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.



ONEeKTPOHHOE CTPOEHUE TalOTEHIPOM3BOIHBIX YIJIEBOAOPOIOB. Peakiuu
3aMEIICHUs] TajoreHa Ha THUJIPOKCOTPYIIY, HHUTPOTPYIIY, HAHOTPYIIILY,
amMuHorpynmy. JleiicTBe Ha TraJOreHNpPOU3BOAHBIE BOJHOTO W CIUPTOBOTO
pacTBopa wEnoun. B3aumopeicTBue AUraloOreHaJkaHOB C MAarHueéM M IIUHKOM.
[TonsiTue 0 METAJIJIOOPraHUYECKUX COETUHEHUSIX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOIHBIX  YTJIEBOAOPOJOB B OBITy, TEXHHKE U TPH CHUHTE3E
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHbIE METObl H3Y4YEHHs] BEIIECTB M MX IPEBpalllCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB YIJIEBOJOPOIOB (PaCTBOPUMOCTH), Kau€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeunBaHHEe OpPOMHON Win
MOJTHOM BOJBI, pacTBOpa IMepMaHTaHaTa Kallvs, B3aWMOJICHCTBHE alleTUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriaepoja M BOJOpPOJAa B OPraHMYECKUX BEILIECTBAX, IOJIY4YEHHE OSTWICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHue ¢ Koyekuusmu «Hepts» n «Yromby, c
oOpa3lamM TJIacTMacC, KaydyKOB M PE3HWHBI, MOJCIMPOBAHHUE MOJICKYI
YTIIEBOIOPOIOB U TaJOTEHIPON3BOAHBIX YTIIEBOJIOPOIOB.

Kucsiopoacoaep:xaiiye oprannyeckue coenHeHus.

[TpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHHE MoOJIeKysl (Ha IpuMmepe
METaHOJIa W J3TaHoda). ['oMonorumveckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa U kilaccudukamus. Dusnueckue CBONCTBA  MpeeNIbHBIX
OJTHOATOMHBIX CIHUPTOB. BOJOpOaHBIE CBA3M MEXAY MOJEKYJIaMU CIUPTOB.
XUMUYECKHE CBOMCTBA: peakUWW 3aMELICHUs, JerujapaTaliy, OKHUCIICHUS,
B3aMMOJICHCTBE C  OpPraHMYECKMMHU U  HEOPraHWYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [IelicTBUE dTaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS W NPUMEHEHHE OJHOATOMHBIX
CTIHPTOB.

[Ipocthie a¢dupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (PUBHUECKUX H
XUMHYECKUX CBOMCTB.

MHoroaroMHbie CIOUPTHl — OJTUJCHTIMKONb W TinlepuH. Dusnueckue u
XMMHYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHHSI, B3aUMOJICHCTBUE C OPTraHMYECKUMU
U HEOPraHWYECKMMH KHCIOTaMH, KauyeCTBEHHAs pEeakKius Ha MHOTOATOMHBIE
cnuptel. [IpencraBienne o MexaHU3Me pPEAKIHMN HYKICO(DUIBLHOTO 3aMeEIICHHUS.
HeiictBue Ha opranu3m uenoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOTOATOMHBIX CITHPTOB.

®enon. CTpoeHHE MOJEKYNbI, B3aUMHOE BJIHMSHHE THAPOKCOTPYIIBI U
OeHzonpHOrO siapa. Pusmveckue cBoicTBa PeHona. OCOOEHHOCTH XMMHUYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crnioco06sI osryueHus: U npuMeHeHue genomna. GenonpopmaabaeTruaHas CMOIA.



KapOoHubHbIE COEIMHEHUS — JIbACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl albJETHIOB U KETOHOB, OOIIas
dbopmyrna, m3oMepuss W HOMEHKJIaTypa. DU3HUECKHE CBOWCTBA AallbJIETHAOB M
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJlbICTHUbI.
CriocoObI IOSTydeHHs ¥ MPUMEHEHHE aTbJICTHIOB U KETOHOB.

OIHOOCHOBHBIE MpEETbHbIE KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMCcTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpojHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIMU, PEaKIUU C Y4YaCTUEM YTIEBOJOPOJHOrO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHI. [loHSITHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENCIbHBIX U apOMATHUECKUX KapOOHOBBIX KHCJIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI TOJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonoruueckuit psn, oOmas dopmyna, U30MEpHUs U
HOMEHKJIaTypa. DPuU3NYeCKue W XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION U 11esouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKU
HETpPEIETbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpO/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOFOIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBooB. Kinaccudukamus yrieBoaos (MOHO-, AU-
U monucaxapunbl). MoHOcaxapuabl: TJIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. DU3NUecKue CBOMCTBA M HaxoxkjacHUE B mpupojae. dorocuHTes.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTHIHON
rpynn, COUPTOBOE U MOJOYHOKUCIOE OpoxeHue. llpumeHeHue TIIIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBivBaronme 1 HEBOCCTAHABIMBAIOIINE AUCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupose u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1Henono3a. CTpoeHHe MakpoMOJIEKYJl Kpaxmana, TJIMKOTeHa U
neJToo3bl.  PU3NYECKHE CBOWCTBA KpaxMala W LEJUIIOJNO03bl. XUMHUYECKHE
CBOMCTBA KpaxMalia: THAPOJIN3, KAYECTBEHHAS PEaKIUsid C MOAOM. XHUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOMydeHue 3(upoB 1eumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO03a, all€TATHBIN HIENK).

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MPEBPALICHUN:
PacTBOPUMOCTb PA3JIUYHBIX CIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJIA C HATPUEM,



OKHUCJIEHHE 3TUJIOBOrO CIIMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BAHHUE
BUJIEOMATEPHAIIOB), KAYECTBEHHBIE PEAKIHMH Ha aibAeruipl (C TUAPOKCHIAOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJ0M, PEIIEHUE SKCIEPUMEHTANbHBIX 3a/1a4 1o teMam «CnupTel u
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoepxaniue OpraHnvecKkue coeJuHeHms.

AMMHBI — OpraHMYECcKUe MPOU3BOJHBIE amMMuaka. Knaccudukaius aMuHOB:
anupaTUyecKue U apoOMAaTHUYECKUE, TIEPBUYHBbIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenne MoJieKys, oOmas (opmyia, U30Mepusi, HOMEHKIATypa U (pU3HUECKUE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJECHCTBHE TNMEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWUIIMH — TIpEACTaBUTENb AaMHHOB apomarudeckoro psga. CrpoeHue
aHwIMHA. B3anMHoOe BiMsSHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XUMHUYECKUX CBOWMCTB aHuinMHA. KauecTBeHHbIEe peakiuu Ha aHuiuH. CrocoOsbl
MOJIYYeHUS] M TpUMEHeHHe anvdarnueckux amMuHoB. l[lonmydeHue aHuUIWHA U3
HUTPOOEH3071a.

AmuHokucioTel. HoMenknatypa u nzomepus. OTAEIbHBIE PEACTABUTENH Ol
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCIIMHEHUM, peaKIus TMOJUKOHICHCAIUU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonornyeckoe 3HaueHue aMUHOKUCTOT. CUHTE3 U THIPOJIU3 MENTHIOB.

benku kak npupoaHsie Tonumephl. llepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XUMHYECKHE CBONCTBA OCJIKOB: THUIAPOJIU3, JCHATYypaIus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

DKCIEepUMEHTAIbHBIE METOJbI M3YyYEeHHUs BEUIECTB W HMX IPEBpallCHUN:
pacTBopeHre O€nKOB B BOJE, JEHATypalusi OEJIKOB NMpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, pelIEHUWE OJKCIEPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A3oTconepkaliye — opraHuyeckue — coeauHeHus’» U «Pacmo3naBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHSTHSI XMMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSST MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.



[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIPONUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaarT). Y Trin3aius 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(OyTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBBIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIAIIME TTOJIMMEPHI, OMOpa3iaraeMble OJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE ¢ 0Opa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIICHUE HJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3agaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHMYECKOrO0 COeAUHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peakiM¥ W/WIUM HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOPMYIIbI
OpraHMYEeCKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUs], ONpPENENIEeHUEe JOJM BBIXOJAa MPOJAYKTa PEAKIUU OT TEOPETHUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSA3€H MPU U3YYEHUU OPraHUYECKOW XUMHUH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpPEIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIA (DaKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3WYECKUE BEIUYUHBI, CIUHUIIBI WU3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kjerka, opraHu3M, JKOcHUCTeMa, Ouochepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
dboTocuHTE3, NBIXaHWE, OENKW, YIJIEBOIbI, >KUPBI, HYKIECHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie UCKOMaeMble, TOILIMBO.



TexHonorus: [MMICBLIC TPOAYKTBI, OCHOBBLI PAalMOHAJIBHOIO IIUTAHUA,
MOOHIIUC CpeaAcCTBa, MaTCpUaAIbl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUYECKUW anemMeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIE YHMCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHTAJISM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTO MEPHOJIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypallUd HOHOB.
DNEeKTPOOTPULATENBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUUECKOrO 3aKOHA W lleprnoanyueckor CUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
IMPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynmaM M IepuoaaM. 3HA4YEHUe
nepuoauueckoro 3akoHa /.M. Menneneena.

XuMHUYECKass CBsI3b. BHIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUSI KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. JHEPrusl U IuHa CBs3U. [10sIpHOCTD, HANIPABIEHHOCTD U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA IPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHbl. 3HAYECHUE KOMILIEKCHBIX COEIUHEHUU.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIIPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HHUs.  THIIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [IpencraBienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIPAXEHUS KOHIIEHTPALIMM PaCTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHLEHTpauusa. Hacellennsie n
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukainus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIbHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMUYeCKMX peakluid B HEOPTraHMUECKOH U OPraHUYEeCKOM
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CJIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HX NPEBpAIICHUN:
pa3lIoKEHHE MEPOKCHMIA BOAOPOJAa B NPUCYTCTBUM KaTallW3aTOpPa, MOJEIN
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, ope/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHUYECKOW PEAKIMU U TMOJOKEHUE XUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[lonoxxenne HemeTtaioB B Ilepmoandeckor CcUCTEME  XMUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUS WX aTOMOB. Du3ndeckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MPUMEPE KUCIOPOAA, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilonydyenue, ¢gusndeckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd W HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XUMHYECKHE CBOWCTBA. ['asioreHoBoAOpoAbl. BaxHelime KuCiIopoAcoaepKallne
COCIMHEHUs TrajoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NUECKMEe U XUMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyiabbumel. Oxcun cepsi(1V), oxcua
cepri(V1). CepHucrtas u cepHasi KUCIOTHI U UX coyid. OCOOCHHOCTH CBOICTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ X coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMenenue a3ora
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. Dochunpl u pochun. Oxcuasl dochopa, ochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yA00peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJUIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIM. AKTHBUPOBAHHBIA yroyib, ancopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Okcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpuMeHneHne KpeMHUS U ero coeanHeHni. CTEeKI0, €ro NoJiydeHue, BUIbI CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl
MOTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX DdJieMeHTOB. Harpuiti u kamwmii: mnonydeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHNE IPOCTHIX BEIIECTB U UX COCIUHEHU.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHUYECKHE CBOMCTBA, NMPUMEHEHHME IMPOCTHIX BEIIECTB W MX COEIMHEHUHU.
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AJroMuHU: noNydeHue, (pusndeckre 1 XMMHUYECKUe CBOWCTBA, TPUMEHEHHE
IPOCTOTO BEIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOIICTBa OKcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomarThl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHue u npuMeHeHue Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

duzryeckre U XMMUYECKHUE CBOICTBA >KeJe3a U ero coenuHeHuit. OKCUbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
U €ro CILIaBOB.

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

[Muuk: momydyeHue, (U3MYECKUE W XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHue cephl, docdopa, xkeneza, MarHus B
KHCJIOPOJAE, M3Yy4YeHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
nie04Yeld, Ka4eCTBEHHbIE PEAKIIMM Ha HEOPTAaHMYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponb xumun B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
O Hay4YHBIX MeToJaxX TIO3HAaHUS M METOJOJIOTUA HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIlid XMMHUYECKOTO MPOoU3BOACTBA. [I[pombliieHHbIC
CrocoObI TTOTYYEHHUsI BaXXHEUINIUX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYSHHUSI METAJUIOB |
CIUIaBOB. XMMHUECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpelbl U €ro MOCIE/ICTBUSI.
Ponps xumMuu B 00ecrieueHr YJHEPreTUIeCKON OE30MacHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.

XyMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib Xxumum B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumms. [IpaBuia
0€30acHOr0 HCIMOIb30BaHMU TMpEnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

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

XuMus B CEIbCKOM X034icTBe. OpraHu4ecKre U MUHEpaIbHbIE y100pEHUs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Matepuainsl asis 31eKTpoHUKU. HanotexHomoruu.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMHM BEILECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEIIIECTB HMMEET IMpuMecH, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peaKkuuu, €ciau OJIHO M3 BEIIECTB JaHO B BHUAE pacTBOpA C OMNPEACIEHHOU
MAaCCOBOM JOJIEM PAcCTBOPEHHOTO BEIIECTBA, MAaCCOBOM JOJIA W MOJIAPHOU
KOHIICHTpAIIMX BEIIECTBA B pPacTBOpe, JOJIM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH
HEOpPraHUYeCKOW XUMHUM B 11 Kiacce OCyIIEeCTBIAETCA Y€PE3 UCIOIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACIIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOTr'O IIUKIIA.

OO01muMe ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAIN3, CUHTE3, KiIaccu(uKaius, MepuoaudHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTMPOBAHUE.

dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBAa, HJICATBHBIN Ta3,
dbuznyecKre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILECTB M OTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC TOPOJIBI, TIOJIE3HBIE UCKOTIAeMbIE, TOTLIIMBO,
pecypcehl.

TexHoMorus: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTepualibl, CEIbCKOX03IMUCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dapmareBTHUYECKAS MPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETUYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA VYIJUYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIOUIME COCTaBISIONINE: OCO3HAHHE
OOYyYaIONIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIWYUE
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYPBhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
00yJaroluxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyJarommxcsi B MpoIecce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TIpaBUaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIHHOCTH TPU CO3JTaHHUH
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 33/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUYHBIX BUIOB YUCOHON ACATCIBHOCTH;

2) NaTPUOTUYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY U HAy4YHOMY HACJICIHUIO
OTE€YECTBCHHON XMMUH;

YBOXEHHUS K TIPOIIECCY TBOPUECTBA B OOJIACTH TEOPUH W TMPAKTUIECKOTO
MPWIOKEHUS XUMHHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YY4ETOM OCO3HAHMSI NOCIIECICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

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

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHHs C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

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

OCO3HAHMS TOCIEACTBUN M HENPUITHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

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

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COLIMAJIBHOM HAaNPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

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

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

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

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEI€CO00Pa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOAUMOCTH WCIIOJIb30BAHUS JOCTIDKEHUW XUMHH  JISI
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

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

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH U BaXXHOW pOJM B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/ia U AKOJOTUYECKH KOM(OPTHOM KU3HH KAXKIOTO WICHA
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JeiaTh 000CHOBaHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyJZla B pa3iU4HbIX cdepax mpodhecCHoHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAyYHbIe TOHSATHS, OTPasKaIOIIHe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENU(HUKY METOIOB IMO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
npoliecc, CUcTeMa, HayuHbI (DaKT, IPUHINI, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNEe, HAOIOIeHNE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

yHUBEpCalibHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJsiTUBHBIC), o0ecreunBaroIIne dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKune JaeicTBUSI:

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

ONpeAesATh LENU JEATEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTU C MOCTABJIICHHBIMU LICJISIMU;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS 1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJjIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKIINM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas Qopmysia, ypaBHEHHE XHUMHUYECKOU
peakiuy — TMpU PEHICHUH Y4eOHBIX IMO3HABATENIBHBIX W TMPAKTUUECKUX 3ajad,
MIPUMEHATh HA3BAHHBIE MOJIEIbHBIC MPEACTABICHUS JJIs1 BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XMMUUYECKUX PEAKIIH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:



BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKHX
peakuuit;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOATh 32 XOIOM
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (opMyIHMpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENLHO TOCTOBEPHOCTHU PE3yIbTAaTOB HCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IOUCKY METOJIOB PELIEHUS NPAaKTUUECKUX 3a7ad, NPUMEHEHHUIO pa3INYHbIX
METOJI0B MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OpUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypebl HTepHeTa), aHanmM3upoBaTh UHPOPMAIIUIO PA3IUYHBIX BUIOB U (HOpM
MpPEICTaBIICHNUS, KPUTHYECKU OLICHHBATH eé JOCTOBEPHOCTD U
HEMPOTHUBOPEYHBOCTH;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH Pa3IMYHBIE METOABI MPU TIOUCKE U
orbope wuwHPOpMANMK, HEOOXOAWMMOW JUIS BBIMOJHEHWS YYEOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHIA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA fA3BIK B KadecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISHOCTH.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJbHbIE YueOHbIe TelCTBUS:

3aJ1aBaTh BOMPOCHI TI0 CYIIIECTBY 00CYKIaeMOl TEeMBI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHH, BBICKA3bIBATh UIeH, OPMYIUPOBATH CBOU MPEIJIOKECHHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO HJIM COBMECTHO CO CBEPCTHUKAMH MPH BBIMOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaau3alui y4eOHOro MpoeKTa, 1 (HOpMyIHpPOBATH BHIBOIbBI
1o pe3yjibTaTaM MPOBEAEHHBIX HCCIIEAOBAHUNA MYTEM COTJIACOBAHMS MO3UIUI B
X0J1e 00CYXIeHHS 1 OOMEHA MHEHUSMH.



PeryasiTuBHbIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO I10O3HABATEIBHYIO
NeSATEIbHOCTh, Ompenessis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMbplii aJfOpUTM JCUCTBUN TpHU
BBINIOJIHEHUU YYEOHBIX U HCCIEN0BATENbCKUX 3ajad, BbIOMpaTh Hambojee
b deKTUBHBIN Ccroco0 MX pemieHuss ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMoOaHalIh3a H
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ysIbTaThl OCBOCHUS MPOTPAMMBI IO XUMUM Ha YTi1yOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUS BKIIOYAIOT CHEUpUYECKUE
JUTsl yaeOHOTro npeaMeTa « XUMUs» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUN
M0 OCBOCHHIO, MHTEPIPETALMA U TPEOOPA30BAHUIO 3HAHUM, BUIBI JACATEILHOCTH
MO TMOJYYEHHUI0 HOBOT'O 3HAHUS W NMPUMEHEHHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX
CUTyallMsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C XUMUEH. B
[porpaMMe 110 XHMHUH NPEAMETHBIE Pe3yJIbTaThbl MPEACTABICHBI [0 TrOJaM
V3y4CHUS.

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJOTHUYECCKON, IHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIWIIMHBI, CO3/IaHMU HOBBIX MaTEPHAJIOB,
HOBBIX HCTOYHHUKOB SHEPIUH, B oOecrieueHun palMOHAJIBHOTO
MPUPOJIONIOIB30BaHus, B (OPMUPOBAHUU MHUPOBO33PECHHUS U OOIIECH KyJIbTYpbl
YEeJIOBEKa, a TaKkKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO Y IPUPOHOM Cpee;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATAIOIIHNE TTOHATHUS — XUMHUUYECKUM DJIEMEHT, aTOM, SIAPO U DJICKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIC OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUS aToMma, TUOpPUAM3aIMs AaTOMHBIX OpOWTane, WOH, MOJIeKyJa,
BAJICHTHOCTb, AJIEKTPOOTPUILIATEILHOCTh, CTETICHb OKHCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BEM, YTIIEpOAHBIN CKeNleT, GyHKIIMOHATbHAS
IpyIa, pagudkan, CTPYKTypHble GopMmynbl (pa3BEPHYTHIE, COKpAIIEHHBIC,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M TMPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs)), HM30MEpPbI, TOMOJIOTUYECKHN PsJ, TOMOJIOTH, YTIE€BOJIOPOJIbI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAMHEHHUS, MOHOMEp, MOJUMED,



CTPYKTYPHO€ 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs DHEPrUM TMpPU XUMHUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHUSI MPUYUHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBICHHI; MpPEICTaBICHUS
O MEXaHU3MaxX XWMHUYECKHX pEaKIUi, TEPMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM U Me30MepHbIN 3 dekThl, opueHTanThl | 1 |l pona);
(akToIIOTUYECKUE CBEICHMSI O CBOMCTBaX, COCTaBe, IMOJyYEHUU U OE30MacCHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M IPaKTUYECKON
NEATEIbHOCTH  Ye€JOBEeKa, OOIMX  HAYYHBIX NPUHIUOAX  XUMHUYECKOIO
IPOM3BOJICTBA (Ha IpUMEpE MPOU3BOICTBA METaHOJIA, IepepadOTKU HePTH);
c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MpPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COCIUHEHHNI;
c(OpMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHNIECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKUUA U PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUH  NOCPEACTBOM  COCTABJICHHMS
AIIGKTPOHHOTO ©OajaHca »JTUX peakluil, peakuuii HOHHOro oOMeHa MyTEM
COCTaBJICHHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM;

U3rOTaBIMBATh MOJIEIM MOJIEKYJ OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTAHABJIMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynmne COCIMHEHWH, [JaBaTb UM Ha3BaHMUS 10 CHCTEMaTHYECKOU
Homenknarype (IUPAC) u nmpuBoauth TpuUBHAIbHBIE Ha3BaHUS MJIA OTACIIBHBIX
MpeICTaBUTENIe OPraHMYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJINKONb, (eHoN, (GopManmbIerul, aneTaabIeru]l, aleToH, MypaBbUHAsS
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJICMHOBAs, MAJIbMUTUHOBASI KUCIOTHI,
IJIMLWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUI XUMUYECKOW CBSI3U B
OPraHMYECKUX COEIMHEHHAX (KOBAJIEHTHAas WM MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA U CTPOCHUS,

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOMCTBA TUIHUYHBIX MPEACTABUTENICH pPa3TUYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKAHOB, UKJIOAIKAHOB, aJIKEHOB, aJIKAJUEHOB,
AJKUHOB, APOMAaTUYECKHUX YIJIEBOJOPOAOB, CIOUPTOB, AJIBACTUAOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3()UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, AMHHOKHUCJOT, O€NKOB, yrJIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WJUTIOCTPUPOBATh ~ TEHETUUYECKYI0  CBA3b  MEXJAY HUMHU  YPAaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHYECKUX PpPEAKIUKA C HCIOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

cOpPMHPOBAHHOCTh yMEHHSI TMOATBEPKJIATh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTHU PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJIECHTHOM CBS3M (G- U T-CBSI3H), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYNIl aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbs (HEe(dTb, TPHUPOIHBIM Ta3, Yrojb), CHOCOOBI €ro mnepepadoTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJEHUU, U3MEPEHUH, MOJICIMPOBAHUM, SKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS,

chOpMHUPOBAHHOCTh YMEHUS MIPUMEHSATH OCHOBHBIE omnepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3AIINI0, BBISIBICHUE MPUUYMHHO-CIEICTBEHHBIX CBSI3€H — ISl M3Yy4YECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TMOHMMAaHHWS CYIIHOCTH MaTepUaJbHOIO €IUMHCTBA MHUPA,
MCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONW XUMHH ISl OOBSICHEHHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOTY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJUTH PACUETHI MO0 XUMHUYECKUM
dbopmynamM U ypaBHCHHUSM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UIECKUX
BEMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapPAKTEPU3YIOMIMX
BELIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKICHUIO XUMHYECKOU
(dbopMysIBl BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOYKTaM CrOpaHUs, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH M OICHUBATH
C TO3UIMH  DKOJOTMYECKON  0e30MacHOCTH  MOCHEACTBUS ~ OBITOBOM M



MPOU3BOJICTBEHHON JEATEIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadOoTKoOn
BEIIECTB, UCMOJIb30BATh MOJYUYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIHSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO TJIAHUPOBATh U TMPOBOAUTH
XUMUYECKUN OSKCIEPUMEHT (TMOJyuYeHUEe M HU3YYEHUE CBOWCTB OPraHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PpA3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIIMNX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBUII
O0e3omacHoro oOpamieHusi ¢ BeHleCTBaMU M JIA0OPATOPHBIM O0OpPYAOBaHUEM,
dbopMynupoBaTh IIeJIb HUCCJEAOBAHMS, TPEJICTABIATh B pa3lIuyHON (dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHAITU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHIA:

COOJIIOJIaTh MpaBHJIa IKOJIOTHYECKHU 11€J1eCO00pPa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYXKAIOLIEH
MIPUPOIHOM CPEJIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JEHUCTBHUS Ha >KUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKHU 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh II€JCHANPABICHHBIA TOUCK
XUMHUYECKON nH(POpMaINK B pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi uH@popMmaluu, MIHTepHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(MOpMaIuio, repepadbarbiBath €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJIICHHOM YUeOHOM 3a1aueH.

11 KUIIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XAMUSD) OTPAXkKaKOT:

chOpPMHPOBAHHOCTh TPEJCTABIECHUN: O MaTepUATHbHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBIICHUN MPUPOJIBI, O MECT€ W 3HAYEHUHU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00ECTICYCHUH YCTONYMBOTO
pa3BUTHSI, B pEUIEHUU MPOOJIeM SKOJOTHUYECKON, DHEPreTUYeCKON M MHUILEeBOU
0e30mMacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
WMCTOYHHUKOB SHEPTHH, B OOECMEUYCHUH PAIMOHAIBHOTO MPHUPOIOIOIB30BAHUS, B
GbopMUPOBAHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIOBEKa, a TakKXKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBbIO M IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWM, KOTOpAas  BKIIKOYAET:
OCHOBOIIOJIAralOIIe TIOHATHUS — XUMHYECKHM 3JJIEMEHT, aToM, SIpO aroMa,
U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aToMHBIC OpOUTAIIH, OCHOBHOE U



BO30YKIAEHHOE COCTOSIHUSI aToMa, TMOpuau3alus aTOMHBIX OpOuTalel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIEHUS,
XUMUYECKasd CBA3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SIJIECKTPOJIMTHI,
HEJIEKTPOJIUTHL, IJIEKTPOJIUTHYECKAs JUCCOLMALMS, CTENEHb JIHUCCOLMALNY,
BOJIOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAaHOBHUTENb, TEIJIOBOH H3(deKT
XUMHUYECKON PEaKIMH, CKOPOCTh XUMUYECKON PEaKlMKi, XHMUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHs SJIEKTPOIUTHUECKON NHUCCOLMALNU, NEPUOAUYECKUN
3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHHUsI MACCHI BEILIECTB, 3aKOH COXPAHEHUS U
IIPEBPAILECHNS SHEPTUH NIPU XUMHUYECKUX PEAKLMIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIlME B OCHOBE [MOHUMAaHUSA
IPUYMHHOCTH M CHCTEMHOCTH  XUMHYECKUX  SIBICHMI;  COBPEMEHHBIE
IIPEICTABICHUS. O CTPOCHUU BEIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJSIPHOM ypPOBHSAX; MPEJICTABICHUS O MEXaHM3MaxX XUMHUYECKUX
peakuuii, TEpPMOAMHAMUYECKMX W  KHUHETHYECKHMX 3aKOHOMEPHOCTIX  HX
NPOTEKaHUsl, 0 XMMUYECKOM pPaBHOBECHM, PACTBOPAX U JMCIIEPCHBIX CUCTEMAX;
(akTOJIOTMYECKUE CBEICHHUS O CBOMCTBaX, COCTaBE, MOJYYEHUH U O€30IacHOM
UCIOJIb30BaHUU BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOMN
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IPOU3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NPU3HAKU TOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHS NpPU
ONMCAHUM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUI;

c(OPMHPOBAHHOCTh YMEHHMS MCHOJb30BATh XUMHUYECKYIO CHMBOJIUKY JJIS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHMSIX, BUJ XMMHUYECKOU CBSI3U (KOBAJICHTHAs,
WOHHAsi, METaJUInYecKas, BOJOpPOAHAs), THUIl KPUCTAUIMUYECKOM  pEelETKU
KOHKPETHOT'O BEIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBHUCHUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALIMYECKON peIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMUPOBAHHOCTh ~ yYMEHHM:  KJIacCU(UUUPOBATH:  HEOPTaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIMU 110 PA3INYHBIM MMPU3HAKAM (YUCITY
U COCTaBYy pEarupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENIEHEH OKMCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTalu3aropa M



JPYTHE); CAMOCTOSITEIHHO BHIOMPATh OCHOBAHUS U KPUTEPUH I KITaCCU(PUKAIINH
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI TIEPHOIUICCKOTO 3akoHa [l
N. MenpeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYI0, O0OBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOPMHPOBAHHOCTh yMEHHUH: XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMHYECKHX 3JJIEMEHTOB IEPBOrO—YETBEPTOrO IMEPHUOJIOB
Ilepuomnueckoin  cucremsl  J[.MI.  MeHnneneeBa,  uUCHOJB3ys  IOHATHUSA
«IHEPIeTUYCCKHE YPOBHW», «IHEPIeTUUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKJIEHHOE JIHEPreTUYECKUE COCTOSIHHSI aToMay;
OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coenuHeHnd 1o nepuojgaM u rpynnaMm Ilepuommueckoit cucremsr [ W.
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMNHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXK]Y HEOPTaHMYECKMMHU BEIIECTBAMHU C
ITIOMOIIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

cOPMHPOBAHHOCTh yYMEHUSI PACKpPBIBAaTh CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX peakIui; peakiuii MOHHOrO OOMEHa MyTEM COCTAaBJEHUS WX TMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKkUMW  TUAPOJIW3a;  PEaKUuu
KOMITJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA );

cOPMHPOBAHHOCTh YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XAMHUYECKUX PEAKIMN C Y4ETOM HUX DHEPreTUUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHMHUYECKOW pEakud B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakXKe XapakTep CMEIICHUS XUMUIECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aeicTeuil (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JIeXKAIME B OCHOBE MPOMBIIIJICHHOTO TOJIYYE€HUS CEPHOW KHCIOTHI, aMMHAaKa,
oOlllue HayyHble TMPUHIMIBI XUMHUYECKUX IPOU3BOJCTB; I1EJIeCO0OPa3HOCTh
MPUMEHEHUSI HEOPTAaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUs COOTHOLICHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BJIQJICHUS] CHUCTEMOM 3HAHUM O METOJax HAYYHOIO
MO3HAHUS SBJICHUW MNpUpPOABl — HAONIOACHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
AKCHEPUMEHT (PEabHbIN U MBICICHHBIN ), UCTIOIB3YyEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSATh 3TU 3HAHUA ITPU IKCIEPUMEHTATIBHOM UCCIIEIOBAHUM BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SIBIICHWN, HMMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOM AEATEIbHOCTH YEIOBEKA U B IOBCETHEBHOM )KU3HH;



c(OpPMUPOBAHHOCTh YMEHHUS BBISBISTH B3aMMOCBS3b XUMHUYECKHX 3HAHHUM C
MNOHATUSAMHU U TPEACTABICHUSMU IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IJIs
00J1€€ OCO3HAHHOIO MIOHUMAHUS MAaTEPUATIBHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHUSI MPOBOAUTH PACUYETHI: C HCIOJIB30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHAST KOHLIEHTPALIUS»;
Macchl BelecTBa WM 00BbEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJHOTO U3 YyYacCTBYIOIIMX B PEaKIMM BEIIECTB; TEIJIOBOrO 3(deKra
peakuuy; 3HA4Y€HUs BOJOPOJHOIO IOKa3aTelsi pacTBOPOB KHUCIOT M WIEJIOUEH C
U3BECTHOM CTEMEHbIO JUCCOLMALMHU; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
OPOAYKTa PEAKIMH, €CIM OJHO U3 UCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpPA C
ONpe/IeIEHHOW MAacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJIM BBIXOJA MPOAYKTa pEaKUHH; OOBEMHBIX OTHOIICHHM
ra3os;

Cc()OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (IIPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEIECHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, HM3YyYEHHUE BIUSHUA
pa3nMuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  pEakUuu, pelieHHe
OKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamns»y u «Hemeramib») ¢
COOJII0/IEHNEM TpaBUiI 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpHBIM
obopynoBanueM, (GopMyIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATh B
pa3iauyHOM (opme pe3yabTaThl HKCIEPUMEHTA, aHAJIM3UPOBAaTh U OICHUBATh UX
JIOCTOBEPHOCTB;

c(OpMUPOBAHHOCTH YMEHUI: COOIIONATh MTpaBUJIa MOJIb30BAHUS XUMUUECKON
nocyol W JabopaTOpHBIM 00O0pyAOBaHUEM, OOpalleHUsl C BeEIIeCTBaMH B
COOTBETCTBHUHM C HMHCTPYKIMSIMH IO BBITIOJHEHHUIO JTAOOPATOPHBIX XHUMHUYECKUX
OTBITOB, AKOJIOTMYECKU I€JIeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM
JESITEIBHOCTH B IIEJIIX COXPAHEHHsI CBOETO 370POBbsI, OKPYKAIOIIEH MPUPOTHON
Cpelbl M JOCTHXKEHHMsSI €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OIMACHOCTh
TOKCHUYECKOTO JCHCTBHSI Ha KMBBIE OPTaHU3MBI OMPEACIEHHBIX HEOPTaHUIECKIX
BEIIECTB, MOHMUMas cMbIcs nokazarens [1K;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMHYECKON MH(POpMAIIMU B Pa3IMUHBIX UCTOYHUKAX (HaydyHas U yueOHO-HAy4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(pOpMaIuio, nepepadarbiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.






TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOEHHS OpraHu4YecKuX coenuHeHuit A. M 8 bubmmorexa LOK
' P P 8 Y hittps://m.eds00.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bubnnoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIICBOAOPOAB! (aPCHEI) https://m.edso0o.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmoreka [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
3.1 . D 11 1
Criupret. denon https://m.eds00.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Hroro no pasneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuonnueckuii 3aKoH
1.1 u Ilepuoanueckas cucreMa XUMHYECKUX 9 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHCCKHE PeaKiiiH 19 1 3 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTAILIbT 3 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pasznen 3. Xumus u :Ku3HbL
31 MeTobl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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https://m.edsoo.ru/2dd57f24
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INIOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos
Ne Hara JJIeKTPOHHBbIE LU (PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi  o0pa3oBaTe/IbHbIE pecypchl
padoThI padoTshI
[Ipenmer u 3HaueHue
OPraHUYeCKON XUMHH,
1 MIPE/ICTABJICHHUE O 1 bubmmoreka LIOK
pea https://m.eds00.ru/3686e6f5
MHOT000pPa3uu OPraHuYEeCKUX
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
neponaa (OCHOBHOE U
2 }B,:)36p él({Hoe COCTOSTHHS) 1 bubmmoreka LIOK
YA ’ https://m.edsoo.ru/Oce6fd4c
BanenTHbIE BO3MOXHOCTH
aroMa yriepoja
XuMuyeckas CBs3b B
OPraHUYECKHX COCTUHEHUSIX.
3 Mexanu3mbl 00pa3zoBaHUs 1 bubmoreka LIOK
. P https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBsA3EH
Teopus crpoeHus
4 OpTaHUYECKUX COCTMHEHHUN A 1 bubmmorexa LIOK
p g ' https://m.eds00.ru/9e595ch8
M. byrneposa
Buasr nzomepun: cTpykTypHasi,
5 1| (J)ICT aHCTBI;HHaH PR 1 bubmiorexa LIOK
POCTP ’ https://m.eds00.ru/b0e61661
OnekTpoHHbIe 3 ()EKTH B



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

MOJIEKYJIaX OPraHUYEeCKUX
COCIMHEHUN

IIpencrasnenue o
KJaccu(puKaum u

bubmuoreka [JOK

0 cHcTeMaTireckad https://m.edso0.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakuii B bubnnoreka [HOK
OpraHNYEeCKON XUMUHU https://m.edsoo.ru/ba5706aa

3 Cucremaru3zanus 1 0000IICHUE bu6mmoreka [IOK
3HaHUU 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHU PSI,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnuorexa [JOK
3JIEKTPOHHOE U https://m.edso00.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 du3nvecKue U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA aJIKaHOB https://m.edso00.ru/3137711c
Haxoxxnenme aaxkaHoB B

11 npupoe. CriocoOs! mosyueHus bubnuorexa LIOK

https://m.eds00.ru/259b0a5b
Y IPUMEHEHUE ATKaHOB
[{uknoankaHbl: 00IIast
dbopmysa, HOMEHKJIATypa 1
12 U30MepHUst, 0COOEHHOCTH bubnuorexa [IOK

CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CITOCOOBI OJTyYEHUS U
IIPUMEHEHNE

https://m.eds00.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

Pemenne pacy€THbIX 3a1a4 HA
OIIpEeCIIEHNE MOJIEKYJIIPHOU
(bopMyIbl OPraHMYECKOro

13 BEIIIECTBA 10 MACCOBBIM JIOJISIM bubmmorexa [JOK
https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOSAIIUX
B ero coctan. CucremaTu3anus
1 0000IICHIE 3HAHMIA 110 TEME
AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,

14 HOMEHKJIaTypa, JIEKTPOHHOE U bubnnoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekys. CTpyKTypHas ¥ LuC-

TpaHC-U30MEPUS ATTKEHOB
Ou3nyecKue 1 XUMUIECKHE
15 cBolcTBa ajnkeHoB. [IpaBuiio bubmorexa HOK
https://m.edso00.ru/21069ccd
MapkoBHHMKOBa

16 CriocoObI nostyueHust u bubnnoreka [JOK
IIPUMEHEHHE aJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o

17 teme "[lonydyenue sTuiieHa u bubmmorexa [OK

N https://m.edsoo.ru/0941eed8
W3y4YEHHUE €r0 CBOMCTB
Pemenue pacu€THbix 3a/1a4 Ha

18 oTpeieTICHUuEe MOJICKYJISIPHOM bubnunoreka [JOK
(bOopMyITBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
ATKaaueHsl: CONpsKEHHBIE,

W30JIUPOBAHHBIC, bu6nmoreka [JOK

19

KYMYJIUPDOBAHHBIE. https://m.eds00.ru/04298c0a

Oco0eHHOCTH ANEKTPOHHOTO



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

CTPOCHUS

20 XuMHYECKHE CBONCTBA bubmuorexa [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d
CniocoOslI nosy4eHus u bubnmoreka [JOK

21
MIPUMEHEHHUE AJIKAJUECHOB https://m.edsoo.ru/1aa81660
AJKUHBI: TOMOJIOTUYECKHH Psif,
obmas gpopmyia,

22 HOMGHK(Jb;aI”; ya DIIEKTPOHHOE U bubmorexa LOK

ypa, p https://m.edso00.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEeKY, (hU3MUeCcKre CBONCTBA

23 XHUMHUUYECKUE CBOIICTBA AIIKHHOB bubmmorexa [TOK

https://m.edso0.ru/23493a93

24 KauectBeHHbIe peakuyu Ha bubnnorexa [HOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoOsblI MoTy9eHus 1 bubnnoreka [JOK
IIPUMEHEHNE aJIKNHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacué€rsl 1o

26 aBHEHUIO XUMHUYECKOM bubmmorexa [IOK
yp https://m.edsoo.ru/5db8e526
peaxiuu

97 CucremMarusanuys 1 0000I1IeHNE
3HAHUHU II0 TEME
ApEHBI: TOMOJIOTHYECKUH PSI,
obmas popmyna,

28 HOMEHKJIaTypa. DJIEeKTPOHHOE U bubnnoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOTYyO0JIa,
uX (pu3uveckre CBONCTBA

29 XHMHYEeCKUE CBOWCTBA apEHOB: bubnnorexa [JOK



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

PCaKMu 3aMCIICHHUA

https://m.edsoo.ru/a44alae4d

30

31

XUMHYECKUE CBOMCTBA apEHOB:
peaKIuy IPUCOSTUHCHUS,
OKHCJICHHE TOMOJIOIOB OCH30J1a
Oco0EHHOCTH XUMHYECKUX
CBOMCTB CTHpPOJIa

bu6mmoreka [IOK
https://m.edsoo.ru/a44alaed

bubmuoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacy€THbIX 3a1a4 HA
OIIpEeCIIEHNE MOJIEKYJIIPHOU
(bopMyIbl OPraHMYECKOro
BELIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

33

CriocoObI mosryueHust 1
NPUMCHEHHE apCHOB

bu6mmoreka [IOK
https://m.edsoo.ru/6f717d09

34

35

36

['eneTnueckas CBA3b MEXKAY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOAOPOAOB

Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.
CucreMaru3anus 1 0000IIeHne
3HAHHH 10 TEME

ITpuponusrii ras. [lomyrHsle
HE(TSHbIE ra3bl

37

KameHHBbI#1 yroiyib ¥ MpOLyKThI
ero nepepadoTKu

bu6mmorexa [IOK
https://m.eds00.ru/69b3398b

38

39

Hed1b 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTku HePTH
I'eneTnueckas cBsi3b MEXKIY
pa3IMYHBIMH KJIacCaMu

bubmuorexa [JOK
https://m.edso0.ru/21f9de78



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
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YTJIEBOAOPOIOB

40

41

42

43

["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: SJIEKTPOHHOE
CTPOCHHE; PEaKIMU 3aMEIICHHSI
rajoreHa

JleWicTBue miemouei Ha
raJOreHIIPOU3BOIHBIC.
BsaumoneiicTeue
JMrajJoreHajJKaHoB ¢ MarHueM U
LIMHKOM

Cucremaruzanusg U 00001IeHne
3HAHUU IO pa3eny
"VYrineBonopoasr"
KoHTposbHas pabora 1o Teme
"YraeBogopobr"

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

bubmuorexa [JOK
https://m.edsoo.ru/20e89f22

bu6mmorexa [IOK
https://m.edso00.ru/95c9e298

44

45

IIpenenbHbIe OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKHH PSI,
oOmras popmyna, CTpoeHUe
MOJIEKYJI, U30MEpHs,
HOMEHKJIATypa,
KjIaccupukanus, pusnueckue
CBOMCTBaA

XHUMHUYEeCKHE CBOMCTBA

MpEaACIbHBIX OJTHOATOMHBIX
CIIMPTOB

bu6mmorexa [IOK
https://m.edsoo.ru/df04c5cd

bu6mmorexa [IOK
https://m.edsoo.ru/26ee34fe

46

CrniocoOslI noy4eHus u
PUMEHEHHE 0THOATOMHBIX
CIHUPTOB

bu6mmorexa [IOK
https://m.edso00.ru/484100000000000



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
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[Ipocteie 3¢upsr:
HOMEHKJIaTypa 1 U30Mepus,

bubmuoreka [JOK

47
0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

48 STUJICHTIUKOJIb U TITULEPUH, UX bubnmoreka [JOK
(bu3MYeCKre U XUMHUIECCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObI mosryueHust 1

49 MPUMECHEHUE MHOTOATOMHBIX bubmorexa LHOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOoI: CTPOCHHUE MOJICKYJIbI,
50 (duzHUecKue CBOMCTBA bubmmorexa [JOK
' https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH PeHOIa
bubmuoreka [JOK
51 X i
MMICCKHE CBOHCTBA eHona https://m.eds00.ru/037ca5f9

59 CniocoOsbI ony4eHus u bubnmnorexa [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas padora Ne 2.

53 Peienne skcniepuMeHTaIBHBIX bubnnorexa [JOK
3a1a4 o teme "CoupTsl U https://m.edsoo.ru/fdOced09
benonsr"

54 Cucremarusanus 1 00001eHne bu6mmorexa [IOK
3HaHUH 110 TEME https://m.eds00.ru/1810ch9b
ANBAETUABI U KETOHBI:

AJIEKTPOHHOE CTPOCHUE
. bubnuorexa [JOK
55 KapOOHUJIBHOMN TPYIIIIbI;

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyna, uzomepus u

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/c2c788b2
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https://m.edsoo.ru/b139beaa

HOMEHKJIaTypa

Anbaeruapl 1 KETOHBI:

56 ¢du3nUeckre CBOMCTBA; PeaKkIuu bubmmorexa LIOK
» peaKtl https://m.eds00.ru/c887425c
MIPUCOSANHCHHUS
Peakuuu oxkuciaeHus u
57 KauyeCTBEHHBIE PEAKIINHU bubmnorexa [IOK
peartt https://m.edsoo.ru/a393baa9
aJIbJETUI0B U KETOHOB
CrniocoObI noy4eHus bubnmoreka [JOK
58
alILJIETUI0B U KETOHOB https://m.edso0.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHbIE
KapOOHOBBIE KHCIIOTHI, bubmmoreka [IOK
59
OCOOEHHOCTH CTPOCHHUSI X https://m.edsoo.ru/fecOb113
MOJIEKYI
3oMepusa u HOMeHKIIaTypa
60 Ka GOIfOBI)IX KHCJIOT nyp bubnmorexa [IOK
P o7 https://m.eds00.ru/700cc87b
¢duznueckue cBoiicTBa
XHUMHUYECKHEe CBOMCTBA
61 MpeaenbHBIX OJHOOCHOBHBIX bubmorexa [IOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCo0EHHOCTH CBOICTB
62 MYpPaBbUHOH KHUCIIOTBI. bubnnoreka [JOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBOMCTB:
HEIPENAEIbHBIX U
P Bu6mioreka [[OK
63 apOMaTUYECKUX KapOOHOBBIX,

TUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KHCIIOT.

https://m.edso00.ru/83a08773



https://m.edsoo.ru/c887425c
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IIpencraBurenu BhICIIMX
KapOOHOBBIX KUCIIOT

[ToHsATHE O IPOU3BOAHBIX

bu6mmoreka [IOK

64
KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
CniocoOslI noy4eHus u
65 MpUMEHEHNE KapOOHOBBIX bubmorexa LHOK
P P https://m.edso0.ru/7c065c9d
KHUCIIOT
CnoxHbie dupsI:
TOMOJIOTHUECKUI psijl, oOas bubnuorexa [JOK
66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
cBoMcTBa 3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU
68 peaknuu, Ha ONpe/IeIICHIe
MOJIEKYJISIPHOM (OpMYyJIbI
OpPTaHHYECKOT0 BEIIeCcTBa
[IpakTuueckas padbora Ne 3.
69 Pemenne skcnepruMeHTAIBHBIX bubnmnorexa [JOK
3a1a4 o Teme "KapOoHoBbie https://m.eds00.ru/486671fb
KUCIIOTHI. CiioxHBIE dPuph!"
Kupsl: ctpoenue, pusndeckue
70 u XI/II)Mqu(I:)KHe CBOgI)CTBa bubmmorexa [JOK
https://m.edso00.ru/al9c5b98
(rumposnus)
OcoOeHHOCTH CBOWCTB JKUPOB,
bu6nmoreka [JOK
71 CoJIepXkKalnuX OCTaTKU

HCIIPCACIIbHBIX KUPHBIX

https://m.edso0.ru/b0331922
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KUCHOT. Kupsl B IpUpoJIe

Mbua Kak COJTH BBICIITHX
KapOOHOBBIX KUCIIOT, HX

72 Motolee aeiicteue. [lonstue o bubmmorexa [TOK
meed ' https://m.eds00.ru/3c566565
CHHTETUYECKUX MOIOIIUX
cpeactax (CMC)
['enernyeckas cBs3b
YIJIEBOJOPOAOB U bubnuoreka [IOK
73
KHUCJIOPOACOAECPKAIINX https://m.eds00.ru/56790c96
OpTraHUYECKUX BEIECTB
74 Pacuétel o ypaBHEeHUAM
XUMHUYECKHUX PEeaKIIHii
CucremaTu3zanus u 00o01IeHNe bubnuorexa [JOK
75 .
3HAHUM MO TeMe https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa
76 YIJIEBOJIOB M Kiaccuukaius bubnnorexka [JOK
yTJIeBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)
MoHocaxapubl: (puznuecKue
77 CBOICTBA If Hlalxmg) €HUE B bubmmorexa [JOK
A https://m.edsoo.ru/b4bdda2d
pupoIe
IIpuMeHeHne TIII0KO3bI, €€
78 SHAYCHIE B bubnmnoreka [JOK
https://m.edso00.ru/5e61122d
KU3HEACSITEIIBHOCTH OpraHnu3Ma
Hucaxapunbl: caxaposa,
79 MaJIbTO3a U JIAKTO34. bu6mmorexa [IOK

Haxoxnenue B npupoje u
MIPUMEHEHUE JUcCaXxapuioB

https://m.edsoo.ru/eb0384e7
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[Tonucaxapuasl: cTpoeHue
MaKpoMOJIeKy, (pU3NYECKHe U

bubmuoreka [JOK

80
XMMHYECKHE CBOMCTBA, https://m.edsoo0.ru/72a04508
pUMEHEHUE
81 [TonsTne 06 UCKYCCTBEHHBIX bubmumorexa [IOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
82 ONpeAEIICHUE JOJIM BbIX0a bubnnoreka [HOK
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETUIECCKH BO3MOXKHOTO
83 CucremaTu3zanus u 00o0IIeHNe bubnnoreka [JOK
3HaHUU MO pa3zeny https://m.edsoo.ru/08d4364c
KonTponbhas pabota no Teme
84 "Kucnopocoaepsxaiue bubamorexa LOK
poAcOACPrrall " https://m.eds00.ru/42c6678e
OpraHUYECKHEe COCTUHEHUS
AMUHBL: K1accudukams,
CTPOCHHE MOJIEKYII, 001IIast
85 dopmyna, u3oMepus bubnorexa LIOK
pMYy I, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOMCTBA
86 XuMHU4YeCcKHue CBOMCTBA bu6mmoreka [IOK
annpaTUYECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHUE aHWIIMHA,
87 O0COOCHHOCTH XUMHUYESCKUX bubmmorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOWCTB aHHJIMHA
Crioco6bI nostyueHust u
bu6nmoreka [JOK
88 nprUMeHeHHe anupaTUIECKIX

AMHHOB

https://m.edsoo.ru/eal38763
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AMMHOKHUCIOTBI: HOMEHKJIATypa
u u3omepus, GpuznyecKkue

bubmuoreka [JOK

89 cBorictBa. OTIEeIbHBIE https://m.edso0.ru/d1773e80
MIPEACTABUTENH O-aMUHOKHCIIOT
XHUMHUYECKHE CBOMCTBA
aMHHOKHUCIIOT, UX
90 OMOJIOrHYeCcKOe 3HAUYCHHE bubmoreia OK
https://m.edsoo.ru/77df705a
aMHHOKHCIIOT. CUHTE3 U
TUAPOIU3 TSI THIOB
01 benku kak npupoaHbIe bubnnorexa [HOK
MOJIUMEPBI; CTPYKTYpPhI OCJIKOB https://m.eds00.ru/429e9899
. bubmuorexa [JOK
92 Xumiieckue CroicTsa beaKo https://m.edso00.ru/6237306d
A3zoTcoaepikaiue
FeTEPOLUKITNYECKUE
93 coenuHeHus. HykinenHoBbie bubnmorexa LHOK
https://m.edso0o.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruveckas poib
[IpakTuueckas padbora Ne 4.
Pemenne skcnepruMeHTaAIBHBIX
94 SAMat 10 TeMe bu6mmorexa [IOK
https://m.edsoo.ru/8e3c02d1
"A3oTcoaepkaiue
OpraHUYecKHe coequHEeHus"
[TpakTiueckast pabora Ne 5.
95 Pemenne skcnepruMeHTaIbHBIX bubnnoreka [JOK
3a7a4 1o Teme ""Pacno3HaBaHue https://m.edsoo.ru/bde3fdf6
OpPTraHUYECKUX COETMHEHUI"
96 KonTponbhas pabota no teme bubnuorexa [IOK

"A3oTcoaepkaiiue

https://m.edsoo.ru/ce561bc7
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OpraHuYecKHue coequHeHus"

OCHOBHBIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX

97 COCMHEHHUI U METOIbI UX 1 bubmorexa LHOK
https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JIUMEpHU3aIus U
MOJIMKOHICHCAITUS

98 [Lmactmacchl. Y tunuzanus u 1 bubnuorexa [JOK
nepepaboTKa MIacTuKa https://m.edsoo.ru/82242e0f
DJ1acToMepbl: HaTypabHbBIN

99 CI/IHTeTI/I‘IepCKI/Ie Kay}EIyKI/I. 1 bubmmorexa LOK

https://m.edso00.ru/246103ec
Pe3una
BosnokHa: HatypasbHBIE,

100 UCKYCCTBECHHBIE, 1 bubnnorexa [HOK
cuHteTnyeckue. [lonumepnt https://m.eds00.ru/5963a601
CIIEIUATLHOTO HA3HAYCHUS
[Tpaktrueckas padota Ne 6.

101 Pemenne skcnepuMeHTaIBHBIX 1 bubnnoreka [JOK
3a7a4 no teme "PacriozHaBaHue https://m.edsoo.ru/3aebd77a
MJIacTMacc ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3 AL

102 W3Y4EHHOT0 MaTepHalia 1o Teme 1 bubnnorexa [JOK
"BBICOKOMOJIEK YIS pHbBIE https://m.edsoo.ru/6a22b1e8
coeMHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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11 KIIACC

KosnuyectBo 4yacos DJIEeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Konrpoabubie IIpakTudeckue
n/n Bcero u3yyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SIJIED. 1 bubmmoreka [JOK
Xumuueckui snement. M30tormbl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 bubnuoreka [IOK
aTOMOB, KBaHTOBBIC UHCIIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanms XumMuaeckux 1 bubnnorexa [JOK
3JIEMEHTOB (S-, p-, d-, f-31meMenThI) https://m.edso0.ru/61294af9
4 Pacnipenienenue 31eKTpoOHOB 110 1 bu6mmoteka [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTYpaIi aTOMOB
P Quryp bubnuoreka [{OK
5 3JIEMEHTOB B OCHOBHOM U 1
R https://m.edso0.ru/8149e846
BO30YX/IEHHOM COCTOSTHUU
5 DJNeKTPOHHBIE KOH(PUTypalluy HOHOB. 1 bubmuoreka [IOK
OneKTPOOTPULATENBHOCTD https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aK0H U
Ileproanueckas cuctemMa XUMUYECKUX
7 anemenTtoB JI. 1. Menpeneena, cBsi3b C 1 bubmorexa I[JOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOU TeOpUel CTPOEHUS
aTOMOB
8 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB 1 bu6muoreka [JOK

XUMHUYCCKUX 3JIEMCHTOB U 06pa3yeMLIX

https://m.edsoo.ru/f8468927
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VMU MPOCTHIX U CIIOKHBIX BEIECTB 0
rpynmnaM u nepuoaam

Cucremaruzanuys u 0000ILIEHUE 3HAHU M

bub6nmoreka [IOK

o 10 TEME https://m.edso0o.ru/8fad2942
Bunnl xumuueckoii cBsa3u. MexaHu3MEbl

10 00pa3oBaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOoIeKyIIpHbIE B3aUMOICHCTBUS
BasieHTHOCTB 1 BaJICHTHBIC

1 BO3MOXHOCTH aTOMOB. CBsI3b bubnuorexa [{OK
3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 [IpencraBieHUs: 0 KOMIUIEKCHBIX bubmmoreka [JOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl12a
BemecTBa MoneKyaspHOTO U

13 HEMOJIEKYJISIPHOTO CTpOEHMS. THIIbI bubmmnoreka HOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

14 [IpencraBnenue 0 KOUIOUIHBIX bubnnorexa [JOK

https://m.edsoo.ru/da2c70e4

pacTBopax
WctruHHBIE pacTBOPBI: HACBIILIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. bubmmorexa [JOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnuotexa [JOK
pacTBOpOB https://m.edso0.ru/328e653a

17 Pemenne 3a1a4 ¢ MCOIb30BaHUEM but6mmoreka [IOK

MOHATHH "MaccoBas HOJII

https://m.edsoo.ru/785e0ab4
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nn

pacTBOpEHHOTO BellecTBa", "MoJIIpHast
KOHIIeHTpauus"

18 Knaccu¢ukanus 1 HOMEHKIATypa bubmunoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanusi 1 0000IICHUE 3HAHUIA bubnuorexa [{OK
10 TEME https://m.edsoo.ru/8d2c6a3a
Konrponsnas pabora mo remam
"Ctpoenue aroma. [lepuonnueckuii

20 3akoH u [lepuoanueckas cuctema bubmmoreka [JOK
XAMHYECKUX deMeHToB /I, . https://m.edsoo.ru/70a60aa4
Menaeneena", "CTpoeHue BEIIeCTBA.
MHoroob6pasue BemiecTs"
Krnaccudukanusa XuMHUECKUX peakiui
B HEOPTaHUYECKOH M OpraHu4ecKon

21 XUMHUU. 3aKOH COXPAHEHUS] MacChl bubnnoreka [JOK
BEILIECTB; 3aKOH COXPAaHECHUS U https://m.edsoo.ru/6335cdd2
MpEBpAILICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKITUIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 peakuuii. Tepmoxumuueckue bubmorera LOK

https://m.edsoo.ru/d1db86da

ypaBHEHUs
Brruucnenust mo ypaBHeHUSIM

23 XUMHUYECKUX PEaKUui u bubnmorexa IOK

https://m.edso0.ru/87b13954

TEPMOXUMHUYECKIM YPaBHEHHSIM
CKOpOCTh XMMHUYECKOU peaKkinu, €&

24 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB.
Karanus u xatanuzatopsl

25 ['oMoreHHbI€ U TreTEPOreHHBIE PEAKIIUU
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[Tpaktuyeckas padora Ne 1 o Teme

26 "Bnustaue pa3nudHbIX GaKTOPOB HA bubmmorexa [JOK
P . P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUUYECKOW PEaKIIUU
97 OOpaTtumbie ¥ HEOOPATUMBIE PEAKIIUU. bubnmnoreka HOK
XHUMHYECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTOpPOB HA bubmorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMHYECKOTO PAaBHOBECHS
DIEKTPONMTHYECKAs TUCCOIMAIIHS.
29 CI/IJ‘ILHI:)IG u cinabbie 3JI1[eKT (I;IJ'II/I;IBI bubmmorexa [JOK
P ' https://m.edsoo.ru/5f766bdf
CreneHb UCCOIUALIUN
Honnoe npoussenenue Boasl. Cpena
30 BOJTHBIX ;)CTBO oB. Bomopo Hblpﬁ bubmmorexa [JOK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazarensb (pH) pactBopa
I'maponu3 comeit. Peakmuu,
31 1} ():feKan ve B aCTB(I)l ax bubmmorexa [JOK
P . P P https://m.edso0.ru/09d5a9bd
JIEKTPOJIUTOB
ITpakTuyeckas padora Ne 3 o Teme
32 "XuMH4decKkre peakiiii B pacTBOpax bubmorexa HOK
,],‘O B P P https://m.edso0.ru/2e3daeb0
JEKTPOJIUTOB
OKHCIIUTEITbHO-BOCCTAaHOBUTEIHHBIC
33 eakiuu. Baxknele okucIuTe Im u bubmorexa HOK
PeaKItn. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- but6mmorexa [IOK
HOHHOTO0) OayaHca https://m.edso00.ru/fbh691387
35 DNEeKTPOIM3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenue 3aiay pa3nuyHbIX TUIIOB bu6nunorexa LIOK
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https://m.edsoo.ru/5a859d16

37 Pemenue 3amay pa3aMvHBIX THIIOB bubmmorexa [JOK
A4P https://m.edsoo.ru/5afa265d
Cucremaru3zanusi 1 0000IICHUE 3HAHUIA bubnuorexa [JOK

38 n n
1o TeMe "XUMUYECKUe peakiuu https://m.edso00.ru/c161eb85

39 KonrponsHas pabora o reme Bu6muotexa [JOK
"Xumunyeckue peakuuu" https://m.edsoo.ru/a8a0a930
[Tosio’keHME HEMETAIIIIOB B
[Teproauaeckoii cuCTeMe XMMHYSCKHUX

40 anemenToB JI. . MenaeneeBa u bubmorexa HOK

T g https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
®uU3NYECKUE CBOMCTBA HEMETAIIIOB
AJUTOTpOIUS HEMETAJIOB (Ha IpUMeEpe
41 KHCIIOpoJia, cephl, hocdopa u bubmmorexa [JOK
POAa, CEpHL, P https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bonopona: nonydyenue, pusndeckue u bubmmnoreka HOK
XUMHUYECKHE CBOMCTBA. ['napubl https://m.edsoo.ru/0aa8f613
["aymoreHsl: HAXOXKICHHUE B IPUPOJIC,

43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE H brbmmorexa LTOK

v L https://m.eds00.ru/4e223795
XUMHUYECKHE CBOICTBA
l'anorenoBonopoasl. Baxxnenmue
44 KHCJIOPOJICOACPIKAIITNE COSTUHEHUS bubmmorexa [JOK
POACOACPHAT A https://m.eds00.ru/6b3255e6
TaJIOTeHOB
JlabopaTopHble 1 IPOMBIIIIICHHBIE
CIOCOOBI MOJTYYEHHS TaOr€HOB. bubmuoreka [IOK

45
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEMHEHHI

46 ITpakTuyeckas padora Ne 4. Pemenue bubmuoteka [IOK
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AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"T"anoreun!"

https://m.edsoo.ru/8b26fecd

Kucnopon: naboparopHsie u
IMPOMBIIIJICHHBIC CHOCO6LI MMOJIy4CHHA,

bu6nmoreka IIOK

47
(du3nUecCKre U XUMHUIECKIE CBOHCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHe KUCI0poia U 030HA

bu6nmoreka IIOK
48 Oxkc EpOKC
FAIEL H TTEPORCIIIEL https://m.eds00.ru/5c8816a0
49 Pemrenue 3a1a4 pa3IM4HBIX THIIOB bubmorexa [IOK
Aatp https://m.edsoo.ru/2b6dsbab
Cepa: Hax0KJIE€HUE B IPUPOJIE,
50 CH§CO6H MIOJTyYCHUS ¢I))H3I1)4qec1<ne " bubmmorexa [JOK
v L https://m.edsoo.ru/46afael6
XUMUYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBoaopo, ¢
POBOZOPOIL, CY LU EI https://m.edso0.ru/7¢875999
Kucnopoxaconepkamue coe qHHEHUS
52 cepul gCO6€HHF())CTI/I CBOWCTB CEpHOI bubmorexa [OK
PPI- p https://m.edso00.ru/8cfa2548
KHCJIOTEI
ITpakTuyeckas pabora Ne 5. Pemenue

53 9KCIIEPUMEHTANIBHBIX 3a7a4 110 TEME bubmorexa [JOK

" P ) f,l https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTuHEeHUsI
A3OT: HaXOXJIeHHE B IPUPOJIE,

54 CHOoCcOObI MOMy4YeHUs, PU3NYECKUE U bubnnorexa [JOK
XAMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoacoaepskaiiue coequHEHHS

P P . . bubnuotexa [JOK

55 azora. OCOOEHHOCTH CBOMCTB a30THOM

KHCJIOTHI

https://m.edsoo.ru/e2965afe
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[IpumeHneHue a30Ta U €ro COEIMHEHUM.

bubnunoreka LIOK

56
ABOTHBIC yIOOpEHHS https://m.eds00.ru/129f5059
docdop: HaXOKACHUE B IPUPO/IE,

57 CHOCOOBI TOMy4YeHUS, PU3NIECKUE U bubnmnoreka HOK
XUMHYECKHEe CBOMCTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunpl dpocdopa,

58 q)OC(bﬂo c((l)) eq)xcz ue Kucinotel. Conn bubamorexa LIOK

P )i[ prRatll ' https://m.edsoo.ru/c7a2d429
bochopHOIT KHCTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. @ocopHbie y1oOpeHHs https://m.edsoo.ru/a218070a
[IpaxTuueckas padora Ne 6. Pemenue

60 IKCIEPUMEHTAIBHBIX 337124 110 TeMe bromiorexa LIOK

p A https://m.edso0.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
Yriepos: HaxoKIeHUE B PUPOJIC,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubmuoteka [IOK
(bu3MYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHNE
Oxcup yriaepoaa(ll), oxcu

62 e I(l)y;(l\i)) . (OJI)LHaﬂ Kicnom u eé bubmmorexa LIOK
yHIepoa - YT https://m.edsoo.ru/dba58adf
cou

63 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubmmorexa LIOK

A&P https://m.edsoo.ru/6029b609
Kpemuuii: Haxox1eHue B MPUPOJIE,
64 cr?oco61:1 0TI elfm (i)I/I3I/IEe(F:)KIfC " bromorexa LIOK
v L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun xpemuwusi(1V), kpeMHueBas bubmuorexa [{OK

KHCJI0Ta, CUJIMKAThI

https://m.edso0.ru/3170e7bl
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IIpuMeHeHne KpeMHUS U €T0

bu6nmoreka [IOK

66 coenuHeHui. CTEKII0, €To MoJyYeHue, https://m.edso0.ru/393cdac0
BUJBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemenne 3a1a4 pa3iMnyHbIX THIIOB buGnuorexa [IOK
ladp https://m.eds00.ru/b624£801
68 Cucremaru3anus U 0000IICHUE 3HAHUN bubnuorexa [{OK
o TeMme "HemeTamiabr" https://m.edso0.ru/6e864db5
69 KontposbHas paboTta mo teme bubnmnoreka HOK
"Hemertannsr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaToB KOHTPOJIbHOMN bubmmorexa [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanioB B
[Teproauaeckoii cucTeMe XUMHYSCKHUX
71 n11eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa HOK
’ p https://m.edso0.ru/9839c16c¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
OO6mume guznueckre CBOMCTBA
72 MeTauIoB. [IpuMeHeHe MeETAIUIOB B bubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmnaBsl MetasuioB. Kopposust bubnnorexa [JOK
METaJIJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pa3iin4HbIX THIIOB bubnmorexa [JOK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUIN PSIT HAIPSOKEHUH
75 MCTEU'IEOB Oomue cnoiolilim H(I)Dn €HUS bubnnorexa [JOK
- ot yi https://m.edsoo.ru/94eb377a
METaJJIOB
76 OO6mas xapakrepucTuka metamioB |A- bubnuotexa [JOK

rpynns! [leprnoanueckoil cucteMsl

https://m.edsoo.ru/e12c26b3
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XUMHUYECKUX IeMEeHTOB. Hatpuii u
KaJIMii: mojrydeHue, pusnueckue u
XMMHMYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BELIECTB U UX COCIMHEHUN

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl [leppogudyeckoi cucTemsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bubnunorexa LIOK

77 .
KaJIBIIMI: TIOJTydeHue, (pu3ndeckue u https://m.edso0.ru/7c3e49c0
XUMHUYECKHUE CBOICTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAUHEHUN
JKEcTKoCTh BOJBI U CIIOCOOKI €€ bubnunoreka LIOK
78
YCTPaHEHHS https://m.edsoo.ru/c74bfae9
79 AnroMuHUN: TIony4deHue, GU3NIEeCKHE U bubnnorexa [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHECHHE https://m.eds00.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U
80 TUAPOKCH/IA aJTFOMHUHUS, bu6nmorexa LIOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMCHCHUE
81 Pemenne 3a1a4 pa3nuvyHbIX TUIIOB
[IpakTuueckas padora Ne 7. Pemenue
82 JKCHEPUMEHTAILHLIX 3a7a4 10 TEME bubnmorexa IOK
" P " https://m.edso0.ru/27a4af43
MeTaJibl TJIaBHBIX MTOATPYIIT
OO1as xapakTepucTUKa METalIOB
no6ouHbIX noarpynn (b-rpymnm) bubmuoreka [IOK
83 .
[Teproanyueckoit CUCTEMbI XUMHUYECKHX https://m.eds00.ru/610d7431
AJIEMEHTOB
84 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bu6nunorexa LIOK

Xpoma U €ro COCﬂHHCHHﬁ, nx

https://m.edso0.ru/9911bef3
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IIPUMEHEHHE

Baxuerive coeMHEHUs Maprasiia.

bu6nmorexa [IOK

85 Ilepmanranar xaaus, €ro
pMarraat mv r https://m.edso0.ru/039d69c8
OKHCJINTENbHEIE CBOMCTBA
duznyeckre 1 XUMHUECKHE CBOIICTBA
86 ’)Kenesa U ero coenuuennii. [lonyuyenne bubnnorexa LIOK
a ) yi https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIIJIaBOB JKelie3a
duznyeckue 1 XUMHYECKHE CBOIICTBA
87 MEIN U €€ COeINHEHNN, UX bu6morexa HOK
o A ’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnueckue U XUMUYECKHIE CBOMCTBA
88 IIMHKA U €r0 COEAUHEHHUN, UX bubnunoreka LIOK
npuMeHeHue. [ 'uaIpoKCOKOMIUIEKChI https://m.edsoo.ru/b1f2beal
IIUHKA
[IpaxTuueckas padora Ne 8. Pemenue
bubmuoreka [IOK
89 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
https://m.edsoo.ru/a6e352ea
"MeTaibl TOOOYHBIX MOArpyHH”
90 Pemrenne 3ama4 pa3IMyIHbIX THIIOB bubnmorexa [IOK
At p https://m.edso0.ru/a8b83d83
O00011IeHNE U CUCTEMATHU3aIUs
91 HM3yUYEHHOTO MaTepraa o TeMe bubmorexa LHOK
" v " P https://m.edso00.ru/e91fe975
MeTtaninl
92 KonrtponbHas pabota no reme bubmuoreka [IOK
"Mertamniabl" https://m.edso0.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOJIBHON bu6muoreka [JOK
93
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
94 Ponp xumnu B o0ecrieueHuH bu6nunorexa LIOK

YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA.

https://m.edsoo0.ru/080fe1f0
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[TonsiTue 0 HAyYHBIX METOAAX
HCCIIEIOBAHUS BEIIECTB
HayuHble MpUHITUITBI OpTaHU3AIAH
XMMHYECKOTO IMPOU3BOICTBA. bubnmnoreka HOK
95 1
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
BaXKHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE
96 0K aroIel cpeanl U €ro 1 bubmorexa [IOK
Pyarott pea https://m.edsoo.ru/9f11bf51
MOCHEICTBUSA
97 XuMUS ¥ 3I0pOBbE YETOBEKA. 1 bubnunoreka LIOK
JlekapcTBeHHBIE CpelICTBA https://m.edsoo.ru/a6552721
08 Xumus nuny. Pons Xumuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON O€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne u naproMepHbie 1 bubnnoreka [JOK
cpeacTtBa. beiToBas xuMust https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENBCTBE. BakHelue
100 CTPOHUTEIILHBIE U KOHCTPYKIIMOHHEIE 1 bubmorexa [JOK
p PyKHl https://m.edso0.ru/61e69003
MaTepuaibl
XHUMHUS B CEIILCKOM XO03SICTBE.
101 Opra"nnyeckue U MUHepPaJIbHbIE 1 bubmorexa [TOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMmaruzanus 1 0000IIeHe 3HAHUI 1 bubmmoteka IIOK
110 TeEME https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

* Xumus, yrinyonennoe oOydenue, 11 xmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; noa pemakuuert Jlynuna B.B. O6miecTtBo ¢ orpanndeHHOMN
OoTBeTCTBEHHOCThIO  «/IPODA»;  AxkuuonepHoe obmiectBo  «M3maTenscTBO
«ITpocsemenue», 2023 r.

» Xumus; yriayonenHoe oOydenue, 10 kmacc/ Epemun B.B., Ky3ssmenko H.E.,
Tepenun B.U. u ap.; mox pepakumeit Jlynuna B.B. OOGmiectBo ¢ orpaHnueHHOM
oTBEeTCTBEHHOCThIO  «JIPODA»;  AxkumonepHoe oOmectBo  «M3maTenbCTBO
«IIpocsemenne», 2024 r.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

bu6mmoreka IJOK

POII

MBI

Skmacc

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLECCA

O06opynoBaHne IEHTPA €CTECTBEHHO-HAYYHOM U TEXHOJOTHYECKOM
HanpaBJjieHHocTH «Touka pocTa»

YYEBHOE OBOPY/JIOBAHUE
JlabopaTtopHoe obopyaoBanue, nabopatopus «Habopst OI'D mo xumum»

OBOPYJOBAHME JUISI TIPOBEJEHM ST JABOPATOPHBIX, TIPAKTUYECKUX
PABOT, JEMOHCTPALIUI

[IpoexTop. HoyTOyxk.






























