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HOACHUTEJBbHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpeHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
benepanbHOI oOpasoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 0Opa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TnONOXKeHHW «CTparerum pasBUTHS BoOcHUTaHuA B Poccuiickon
®epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 xmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npoduibHOro 0O0y4YeHHs, MpU3BaHO oOOecmeunuTh 00Ie00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaluyd UX K ObICTPO MEHSIOUIUMCS YCJIOBUSIM KU3HHU B COIUyME, a TAKXKE IS
MPOJOIKEHUS OO0yUeHHsS B OpraHu3alusax MpodecCUOHATBHOTO 00pa30BaHUs, B
KOTOPBIX XUMHUS SIBJSICTCS OJJHON U3 NPUOPUTETHBIX AUCIUILINH.

B mporpaMme 1o XMMHM Ha3HaY€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJATarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIAH:

e uHGOPMAIIMOHHO-METOIMYECKAsl, pealn3alus KOTOpol obecrneunBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IENsAX, COACpKaHWHU, OOIIEeH CcTpaTeruu
oOy4eHUs, BOCITUTAHUS U PA3BUTHS O0YyYaIOIIUXCS CPEACTBAMHU TIPEIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OmpeNieSIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TIOCIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (HDOPMUPOBAHUIO COJEPKATEIHLHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHA OOYydYaroImMUXCsS B
paMKax HWTOTOBOM aTTecTanud B (QopMe E€IWHOTO TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriyOJIE€HHOTO U3YYEHUSI XUMUU:



e YCTaHaBIMBAET MHBAPUAHTHOE MPEIMETHOE COJEprKaHHe, 00sA3aTeNbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

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

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3ydeHUs IIpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TakXke C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpelejaMyd YCTAaHOBJICHHOW MpOrpaMMod 1O XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenTyalbHbIMM nosoxkeHusmu PIroC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalnoM  MOJYyYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa pacllMpeHHe U  YIIIyOJIeHHe TEOpPEeTHYECKON U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHU3alusax NpodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO K muaHUpyeMbIM pe3yJibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHN pallMOHATU3alMK y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
SBIAIOTCA  YIIIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOrHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPEACTABICHU O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XMMHUYECKHUX  DBJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomojiHgeTcs  (OPMUPOBAHMEM  MPEIACTABJICHUN 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIui.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIEC MpeAMEThl. Tak, Hampumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHH B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



MacCbl U DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, 3JIEKTPOJIM3a, IIPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKAHMM IIpeAMETa JUIsl KJIACCOB XHUMMKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJIAT, K MpPUMEPY, TaKUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXAHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOJSIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooumiero odpa3oBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YIIyOJEHHOM YpOBHE H3yuY€HHUs MpeaMeTa Mpernojaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHsSI  YEJOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTypbl UY€IOBEKa, a TAaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XHMMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHMX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPON3BOICTRA,;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOJACTBOM, HCIIOJIb30BAaHMEM U  IepepabOTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIIMUTaHHE YyOEXKJAEHHOCTH B II03HABACMOCTH SIBJICHHHA IPHUPOJIBI,
YB@KCHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHTAHWUIO Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEYECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpPA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO YCHENTHOMN NMPpo(dheCCHOHATBHON U OOIIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, MPHOOPETEHUE OMbITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpazoBanusi, cocrabisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COIJEPKAHUE OBYUEHUS
10 KUIACC
OPTAHUYECKASA XUMUA
Teopernyeckue OCHOBbI OPraHUYECKOM XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uy OPraHUuYECKUX COCTMHECHUI.

DNEeKTPOHHOE CTPOEHHE aToma YIriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanusmbl 00pa3oBaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUObl NEpEeKpbIBAHHUS AaTOMHBIX OpOUTane, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
opraHudeckux BemecTB. [loHsiTHe O CBOOOJHOM paaukaie, Hykieopuie Hu
anekTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIEC TPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUHU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKysipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHas. M3omepus. Buuabl u30MepUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPHEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPEKTHI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
byukuoHansHOM rpytie. 'omonorus. 'omonornyueckue psaasl. CucremMaTuyeckas
HOMeHKJIaTypa opranudeckux coenuuenuin (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

Oco0eHHOCTH W KJaccu(uKanus OpraHuyeckux peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPTaHWYeCKHX BEIIECTB W MaTepuajaMu Ha HUX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHusl. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKUE CBOWMCTBA AQJIKAHOB: PpEAKIMU 3aMEIICHUS, W30MEPHU3ALNH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJIEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ —alKeHOB, Sp*-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepU3auuu U okucieHusa. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OcOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMi Ha TPOHUHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpPUMEpE aJIKUJIBHBIX PpPaTUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

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



MEPErOHKa, KPEKUHT (TEPMHUYECKUM, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIIEBOJOPOAOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOUHd. B3auMoaelCcTBHE IUTAJIOTCHAIIKAHOB C MAarHue€M M IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3MYECKUX CBOMCTB YIJI€BOAOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHMYECKUX BEIIECTBaX, MOJYyYEHHUE OTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxanue opranuieckue coeJUHEHHS.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBA3M MEXAY MOJIEKYJIAMH CIHMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJy4YeHHs W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3AaMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYECKHUMH KHUCIOTaMH, KayeCTBEHHAs pEaKluss Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIMSHHE TUIPOKCOTPYIIIBI U
oenzosibHOTO sipa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHona. TokcHMuHOCTH (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — alIbJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHCIIEHHUE albJIeTruI0B, KAYECTBEHHbIE PEAKIIMHA HA aJIbJIECTUbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

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

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

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBoaoB. Kinaccudukanus yriaeBoaoB (MOHO-, AH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npuMenenue. [lommcaxapuasl: kpaxman,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydyeHUEe >PUpoB Leutoa03bl. [loHsTre 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHBIE METOJIbl HM3YyYE€HHUsI BEIIECTB M WX IMPEBpAILCHUM:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIOKO3bI ¢ TuapokcuaoMm memau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TcCoaepxale OpraHunvecKue coeJuHeHUsl.

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

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

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKkue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. IlepBuyHasi, BTOpUYHAs W TpEeTHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHMNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,

MOJNUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETaKpHUIAT, MOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, METK), HCKYCCTBEHHBIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

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

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMM MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIIM ~ 3JIEMEHTOB, BXOISIIMX B €ro COCTaB, HAXO0XJICHHE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB MM CIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kyacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIEJIMPOBAHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUs, CKOPOCThb, DHEPrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOCuUCTeMa, Ouocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dboTocuHTE3, ABIXaHWE, OENKH, VYIIEBOIBI, XUPHI, HYKICHMHOBBIC KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3HbIC UCKOTTaEMbIE, TOTUIHBO.

TexHonorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MHUTAHUS,
MOIOIIIME CPENICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIIAA U HEOPTAHUYECKASA XUMUSA
Heopranmyeckasi Xummusi.

[lonoxxenne HemeTtaioB B Ilepuoandeckoi CUCTEME XHUMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriaepona).

Bonopoa. Ilomydenue, ¢uznueckue M XUMUYECKHE CBOMCTBA: PEAKIMHU C
METaJUIAaMA M  HEMETAJUIaMH, BOCCTAHOBUTEIBbHBIE CBOMCTBA. ['mapuisbl.
ToniuBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenuwe B mpupoje, crnocoObl MOdydeHus, (U3HNYECKUE U
XUMHYECKUE CBOMCTBA. [ asloreHoBOomOpOAbl. BaxkHEnIIne KUCIOPOACOAEPKAILINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U TPOMBIIIUICHHBIE CTIOCOOBI MOTYyYCHHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COeAUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TOJYYEHUS
kuciopoaa. @uU3NUeCKue U XMMHUYECKUE CBOMCTBA M MPUMEHEHHUE KUCJIOpoAa U
030Ha. OKCUIBI U IEPOKCHUIBI.

Cepa. Haxoxaenue B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepri(V1). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIIOTHI. [[puMeHeHne cepol U €€ COCTUHEHNN.

Azor. Haxoxmenue B mpupojsie, CHOCOOBI TMONMy4YeHUs, (U3HUYECKUE U
XMMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCUIIBI a30Ta. A30TUCTAst U a30THaA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCOTHI. [IpuMeHeHue azora
U €ro COeIMHEHHUI. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CrnocoObl MOMy4deHUs, (U3HUYECKUE H
xumudeckue cBoictBa. Dochuapl u pochun. Oxcunsl ochopa, ochopuas
kuciota u e€ conu. I[lpumenenue ¢ocdopa u ero coeauHeHuit. PocopHbie
yaoOpeHus.

VYrnepon, HaxoxAeHWE B NPUPOAE. AJIIOTPONHBIE  MOAU(DUKAIIH.
dusnyueckne W XUMHYECKHE CBOWCTBA TMPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepoaom. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u eé€
COJIU. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dymnepensl, rpadeH, yriaepoaHble



HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEMIECTB, 0OPA30BAHHBIX YTIEPOJOM, U €T0
COECIMHEHU.

Kpemuuii. Haxoxnaenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHe U
xumudeckue cporctBa. Oxcupn kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI.
[IpuMeHeHuEe KpeMHUS U ero coeqnHeHni. CTEeKI0, €ro NoJIy4eHUe, BUIbI CTEKIIA.

[Tonoxenne MetamioB B [lepronyeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX O000JOYEK aTOMOB MeTawioB. OOrmiue
¢dbusnueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuaBel METAIIOB.

DNEKTPOXUMHUUYECKUN psAJl  HanpsbkeHuid  MertamwioB.  OOmme  crnocoOsbl
MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUs, MMAPOMETAJLTYPrus,
anexkTpomerauryprus. [lonarue o koppo3unm metamwioB. CrocoObl 3alUThl OT
KOPPO3UHU.

Oo6mast xapakrepuctuka MmeTtamioB |A-rpynmnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX DJJeMeHTOB. Harpuihi u kanuii: mnonyuyeHue, ¢U3MYECKUE U
XAMHUYECKUE CBOMCTBA, MPUMEHEHNE MPOCTHIX BEIECTB U UX COCAUHECHUMN.

Oo6mas xapakrepuctuka MmetauioB |IA-rpynmer Ileprogudyeckoil cucTemsl
XUMUYECKUX DJJEMEHTOB. Maruuii W KaJblMii: ToNy4eHue, (U3HUEeCKue u
XAMHUYECKUE CBOMCTBA, NPUMEHEHUE IMPOCTBIX BEIIECTB M HMX COCIAUHEHHM.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMHUHMIL: TTOTy4eHue, (pU3ndecKkue 1 XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIIeCTBA M €ro coeauHeHuid. AmdorepHbie CBOWCTBAa OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn  (b-rpymm)
[Teproan4eckoil CUCTEMbI XUMUYECKUX JIEMEHTOB.

du3nyecKne 1 XMMUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuii. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel u guxpomartsl, HUX
OKHCJIUTEIbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne Xxpoma.

OU3UYECKME U XHUMHUYECKME CBOMCTBA MapraHila M €ro COECIUHEHUM.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHUYECKHE CBOMCTBA JKejie3a U ero coequHeHnii. OKCHIbI,
ruapokcuasl u conu xkeneza(ll) u xxenesa(lll). [Tonyuenne u npuMmeHeHue xene3a
Y €ro CILIABOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coennuHeHuu. [lonyuenue u
MIPUMEHECHUE MEJIU U €€ COETUHECHUMU.

[Muuk: momydeHue, (U3MYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA M TUIPOKCUAA IUHKA, THAPOKCOKOMIUIEKCH IMHKA. [I[pumeHnenue
LIMHKA U €ro0 COCIMHECHUM.



OKCIepUMEHTAIbHBIE METOJIbl HM3YyYE€HHUsI BEIIECTB M WX IMPEBpAILCHUM:
u3ydeHue oOpaslloB HEMETAIJIOB, TOPEHHE cephl, ¢ocdopa, Keie3a, MarHus B
KUCJIOPOJIE, HW3YYCHHE KOJUIEKIMU «MeTamuibl W CIUIaBbl», B3aUMOJICHICTBUE
IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX METAJIOB C BOJIOM (BO3MOYKHO HCIIOJB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI0YEHN, KAYECTBCHHBIE PEAKIIMH HA HEOPTraHWYECKUE aHHOHBI, KATUOH BOAOPO/Ia
M KAaTHOHbl METAJUIOB, B3aWUMOJCHCTBUE THAPOKCHUJIOB ATIOMUHHUS W IHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYECH, PEIICHUE SKCICPUMEHTAIbHBIX 337a4y 110 TEMam
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop M UX COCAMHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl TOOOYHBIX TOATPYTII.

Teopernueckue 0CHOBbI XUMHUM.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKAU anemMeHT. M3oronel. CtpoeHune
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YMCJIA. DHEPIEeTHUYCCKHE YPOBHH U
noAypoBHH. AToMHBIE opOuTanu. Kinaccudukaiys XUMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 aTOMHBIM — OPOHUTAIISM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>KJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIIEKTPOOTPUIIATEIILHOCTb.

[Tepuonuueckuii 3akoH u Ilepuoauueckas cucreMa XUMMHYECKUX 3JIEMEHTOB
JI.N. Menneneera. CB43b NMEPUOIUYECKOrO 3aKOHA U [lepuoanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYCCKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXKHBIX BEHIECTB IO TpylnmnmaM U M[epuoiaM. 3HAYCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMuyeckass CBSI3b. BHIBI XMMHMYECKOM CBS3HM: KOBaJICHTHAs, HMOHHAsd,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBINA. DHEPrus U JIuHa CB3U. [10JIsIpHOCTD, HAITPABICHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBs3U. KpaTHbie CBs3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHEM (HaA MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOIO MEPUOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEeHMAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUH.

BemecrBa  MONEKYJIApHOTO UM HEMOJEKYJSIPHOTO  CTPOE€HUA.  [HIIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [IpeacraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPALIUM PacTBOPOB:



MAacCOBasi JOJIsI BEIIECTBA B paCTBOPE, MOJISIpHAsA KOHUEHTpauus. HacelleHHbIe n
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpuctammoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATBLHEIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOW U OpraHUYeCcKOM
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBpaICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (haKTOPOB.
['oMOreHHbIE U TETEPOTeHHbIEC peakiuu. Katann3 u kaTannu3aTtopsl.

O6paTuMble U HeoOpaTUMBbIC peaklni. XUMHUecKkoe paBHoBecue. Koncranrta
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIepaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYACTBYIOIIHNX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CusibHble M ClIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAsl, HEUTpalibHAasd,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMeEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb MW BOCCTAHOBHUTENb. [IpolecChl OKHUCIEHUS W BOCCTAHOBJICHUS.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 53JIEKTPOHHOro OajaHca.
DNEKTPOU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3lioKEHHUE TMEPOKCHUJA BOJIOPOJia B MPUCYTCTBUM KaTalW3aTtopa, MOMIEIH
KPUCTAUTNYECKUX PEHIETOK, TPOBEJICHNUE PEAKIIU HOHHOTO 0OMEHa, OoTpe/eiieHre
Cpeabl PacTBOPOB C TMOMOIIBI0 WHIAWKATOPOB, HM3YYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU ¢ TOJOKEHHE XUMHYECKOTO
pPaBHOBECHSI.

XuUMHMS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedectna. [lonsTue
O HAy4YHbIX METOJIaX TIO3HAHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble puHUIKIBI OpraHU3alui XUMHYECKOT0 IPOU3BOACTBA. [IpoMbllieHHbIE
CIIOCOOBI TOTYYEHUSI BAKHEHUIITNX BEIIECTB (HA MPUMEPE MPOU3BOJCTBA aMMHAKA,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMBITIIIEHHBIE CITOCOOBI MOMYYEHUSI METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOWIEH Cpelbl U €ro MOCIEICTBUS.
Ponp xuMuu B 06ecrieueHrH SHEPTETUUECKONW 0€30MaCHOCTH.

XuMusi ® 340pOoBbe uenoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.



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

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUSl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MaTe€pUalibl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEakUUH, €CIM OAHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, JOJIM BBIXOAA NPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHW4YeCcKoN XUMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHM, TaK U TOHSTHH, MPUHATHIX B OTIEIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

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

®dusnka: Marepus, MHUKPOMHp, MaKpOMHp, aTOM, D3JIEKTPOH, IIPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHbD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kiaeTka, opraHusM, dKocHcTeMa, bnocdepa, MeTaboIU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
peCypchl.

TexHONIorus: XMMHUYECKas] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUYECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



nperaparoB, IMMPOU3BOACTBO KOHCTPYKIHOHHBIX MATCPUAIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEI T10 XMMHNUU
HA YI'JTYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OBPA3OBAHUA
JINUHOCTHBIE PE3YJIbTATBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTABISIONIAE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICTICHUI0; HAIMYNE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3ysbTaTbl OCBOCHUS IIpeaAMeTa «XHUMUS»  OTPAXKAKOT
c(hOpPMHUPOBAHHOCTH OITbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
oOyyJaromuxcs B MpoLecCce peain3alui 00pa30BaTeIbHON EITEIIbHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOECHUA TMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JIE€SITEIHLHOCTH
oOy4Jarommxcs B MPOLECCe peaan3alud 00pa3oBaTEIbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IIPABOIOPSIKY;

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W MO3HABATEJIbHBIX 3aJlau, BHITTOJTHEHUU
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHAMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apTyMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUCOHOM NIESITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU M MPAKTUUECKOTO
MPUJIOKEHHUSI XUMHUHW, OCO3HAHMS TOTO, 4YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MMOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;

MHTEpPECA W TNO3HABATEJIBHBIX MOTHBOB B IMOJYYEHHH M MOCIECAYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAHUSI [IEHHOCTEH 3JI0pOBOrO0 U  0Oe30MacHoro ooOpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl [EHHOCTH TpPaBWJI WHAUBUAYAIHBHOTO W  KOJUJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HENMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTHU B  y4eOHO-HCCIeI0BaTEIbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3anvyHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJbHONW TPacKTOPHH
oOpazoBaHus, Oyaymieil mpodeccuu W peanu3alud COOCTBEHHBIX >XKHU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0/10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CpEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHNUS;



AKTUBHOTO HENOPUATHS JEUCTBUW, NPUHOCSIIIMX BPEI OKPYKAKOUIEH
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJIOTHHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl cCHeMuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUuH MpodJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37aHMM HOBOW 0a3bl MaTepUabHON KyJIbTYpbl, B PEIICHUHU TJIOO0ATBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY>KaIOIIero Mupa u
MIPOUCXOMSIINUX B HEM N3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB U WMEIOMUXCS JAHHBIX C [ETbI0 TOJIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMPEpPHIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOoHaTbHON
JEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDHI



MeTtanpenmeTHbie pe3ylbTaThl OCBOCHHUS MPOrPaMMbI MO XMMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U chneuupuKy METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe el CTBHS

1) 6a30Bble JJOruvYecKue JaeMcTBUSI:

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

ONPENCINIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUSA:
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JII OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBEIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KjIacCHU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTAHABIMBATh IPUYUHHO-CIICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEINIU, MPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON
peaKknuu — TPU PENICHUH YYEOHBIX MO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,



IPUMEHSATh Ha3BaHHbIE MOJIECJIbHBIE MPEICTABICHUS JJI BbISIBICHUS XaPaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJECTh OCHOBAMH METOJOB HAyYHOI'O IO3HAHUS BEUIECTB M XUMHUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMSI THIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O NPOAETIaHHON padoTe;

npuoOOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpMaUeil: NPUMEHSATh MEXIpeAMETHbIE (pu3uueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYyJibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

MCITIOJIB30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIIHOCTH.

KoMMyHHKATHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe NeHCTBHA:
3aJ1aBaTh BOMPOCHI IO CYILIECTBY 00CYK/1a€MOM TEMBI B X0/1€ JUAJIOra 1U/NUiH
JUCKYCCHH, BBICKA3bIBaTh UIeH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3aauH;



BBICTYIIaTh C IPE3EHTAlUel pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKOW pabOThI MO MCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3alii y4eOHOro MpoeKTa, U (HOPMyIHpPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryjsiTuBHBIC YHHBepCaJbHbIe y4eOHbIe AelicTBHUS:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATh CBOIO IO3HABATEIBbHYIO
JeSITEIbHOCTD, OMpefensas e€ IleNd W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX M HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN croco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAaMOKOHTPOJIb JAESITEIPHOCTH Ha OCHOBE CaMOaHaIW3a u
CaMOOLICHKHU.

HNPEIMETHBIE PE3YJIBTATbBI

[TpenMeTHBIEC pe3ynbTaThl OCBOCHUS MPOTPAMMBI TI0 XUMHUHU Ha YIIyOJIEHHOM
YpOBHE Ha YPOBHE CPEIHEr0o O0IIero oO0pa30BaHMs BKIIOYAIOT CHEHH(PHUECKHE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUN
[0 OCBOEHHIO, MHTEPHPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TMOJY4YEHHIO HOBOI'O 3HAHMSI M MPUMEHEHUIO 3HAHWW B Pa3IUYHBIX Y4EOHBIX
CUTYaIUsX, a TAK)KE B peabHBIX )KM3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX C XUMHEH. B
nporpaMMe MO XUMHUHU TIPEeIMETHBIE pEe3yJabTaThl MPEJICTaBICHBI IO Tojam
U3YyYEHUS.

10 KJIACC

[IpenmeTHbie pe3ynapTaThl OCBOEHHUS Kypca «OpraHmueckas XuUMHS»
OTPaXKaroT:

c(OPMUPOBAHHOCTh TPEIACTABICHUNA: O MECTE€ W 3HAUYCHWU OpPTraHMYECKOH
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ poJid B OOECHEUYEHUH YCTONYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
MUIIEBOH 0€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEpPUAJIOB,
HOBBIX HCTOYHHUKOB SHEPrHH, B o0ecrieueHnn paIoHaIbLHOTO
IPUPOJIOTIOIB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIEH KyJIbTYpbl
YelloBeKa, a TakKe DSKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIE;

BJIAQJICHNE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATHUS — XUMUYECKUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, HWOH, MOJeKyJa,



BaJIEHTHOCTb, 3JIEKTPOOTPULIATENIHOCTh, CTENEHb OKUCIIEHUS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PYHKIUOHATbHAS
Tpynmna, paaukain, CTPYKTypHble (opmymbl (pa3BEPHYTHIE, COKpalllEHHBIE,
CKEJIETHBIE), M30MEpPHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), W30MEphl, TOMOJIOTMYECKUN Psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHCIIOPOJ- U a30TCOJAEpKAILINE OPraHWYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHUS; TEOPUH, 3aKOHBI
(nepuonmyeckuii 3akoH J[. . MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKHUX
BeniecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MacChl BELLIECTB, 3aKOH COXPAaHEHUS
U TPEeBpALCHUS HHEPrud NpHU XUMHUYECKHX pEaKlUsAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUSI MPUYMHHOCTA U CUCTEMHOCTH XUMHUYECKHUX SBJICHHUI; MPEICTABICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTsl | u Il pona);
(aKTOJOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U 0OE€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M IPAKTUUYECKON
NESATEIbHOCTH ~ 4YeJIOBeKa, OOIMMX  Hay4YHbIX  NPHUHLMIAX  XUMHUYECKOIrO
IPOM3BOICTBA (Ha MpUMeEpe MPOU3BOICTBA METaHOJIa, epepaboTKH HePTH);
c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHIM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMCAHUM COCTaBAa, CTPOCHUS U CBOKCTB OPTaHUYECKUX COEITMHEHMI;
chOpMHPOBAHHOCTH YMEHHUIA:

UCITIOJIB30BAaTh XUMUYECKYI0 CUMBOJIMKY JUJISI COCTaBIICHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJ OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMH  IMOCPEICTBOM  COCTAaBJICHUS
ANIEKTPOHHOTO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHHSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

W3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
UX XUMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUMN: YCTaHABIMBATh MPHUHAJJICKHOCTh M3YyUEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy U CTPOCHHUIO K OIpEACIEHHOMY
KJIacCy/Tpynmne COEIMHEHWH, JdaBaTb MM Ha3BaHUA [0 CUCTEMATHYECKOMN
HomeHkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
IPEICTABUTENICH OPraHUYECKUX BEIIECTB (3THIEH, alleTWIEH, TOJIYOJ, TJIMLEPHH,
STHJICHTJIMKOIb, (PEHOJ, (QopManblIerui, aneTalbAeruj, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHasi KUCJIOTa, CTEapUHOBAs, OJIEMHOBAs, NAJIbMUTUHOBAS KUCIIOTHI,



TJIMIWH, aJaHuH, MaJibTo3a, (PPYyKTO3a, aHWINH, JUBUHWUI, U30TPEH, XJIOPOMIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs M WMOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bSICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPa3IHUUHbIX
KJIACCOB OPraHWYECKHUX BEIIECTB: AJKAHOB, LIMKJIOAIKAHOB, aJKECHOB, AJIKAJUEHOB,
aJKUHOB, ApPOMAaTUYECKHUX YIJIEBOJOPOAOB, CIUPTOB, AJbACTHUAOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yrieBOAOB (MOHO-, AM- W TOJIMUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYIOD  CBSI3b  MEXKJAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PpPEaKIU C MCIOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHS TOATBEPKIATh HA KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs (He(dTb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
METOJlaX MO3HAHUSI — HAOJIOJEHUN, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE onepamuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3alIMIO, BBISABICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3CH — JUIS U3Yy4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TMOHUMAaHUS CYIIHOCTH MAaTEPUAIBHOTO E€IWHCTBA MHUpA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONM XUMHUHU JUIsi OOBACHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJIUTH PACUETHI MO0 XUMHUYECKHUM
dbopMmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIIUN C HUCIIOIh30BaHUEM (PU3NUECKHUX
BEMYMH (Macca, OOBbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX



BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACYETHI MO HAXOXKACHUID XUMHUYECKOU
GbopMysIBI BEIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMsl, INIOTHOCTU ra3000pa3HbIX BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TIO3UIMH  DKOJOTMYECKON  0e30MacHOCTH  MOCJHEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON JIEATEIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadOoTKOn
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS JISl IPUHSITUSL TPAMOTHBIX PEIICHUN
npo0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN OSKCIEPUMEHT (TMOJyYeHUEe M HU3YYCHUE CBOWCTB OPraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE pPEAKIMU YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB U
KUCJIOPOJICOJICPKAIMX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJACHUEM TPaBUII
O6e3omacHoro oOpalieHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, MPEIACTaBIATh B pa3iaudyHor dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHIA:

COOJII0O/IaTh MPaBHUJIa IKOJOTHUYECKHU 11€71eCO00pPa3HOT0 TMOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MPUPOTHON CPEeJIbl U IOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKHU 3pEHHUS COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON nH(POpMaILIMK B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYI0 WH(MOpMaIuio, repepadarbiBath €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHO 3a1auei.

11 KJTIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudeckas
XUMUSD OTPaXKaroT:

chOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUaTbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBIICHUN MPUPOJBI, O MECT€ W 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEYEHHH YCTONYHMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPTeTHUYECCKOW W THIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEJIUIHUHBI, CO3JJaHUM HOBBIX MaTEpPHUalIOB, HOBBIX
VMCTOYHUKOB JHEPTHH, B OOECIEYCHUH PAI[MOHAIBHOTO MPUPOIOIOIH30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEeH KyJbTypbl 4YEJIOBEKa, a TaKxKe



HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U MPHUPOJHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SIpo aToMma,

U30TOIIbI, SJICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aToMHBIC OpOUTAIIH, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHHMSI aTOMa, THOpHIM3aIs aTOMHBIX OpOWTaseH, WOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCICHUS,
XUMHUYECKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, MeETa/UIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl PpEaKkuus, pacTBOpP, 3JIEKTPOJIHTHI,
HERJIEKTPOJIMUTHI, DSJIEKTPOJUTHYECKAs JUCCOLUMALMS, CTENEHb JAHCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON peaKIMK, CKOPOCTh XUMUYECKON peaklni, XHMHUYECKOE PaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIUU, TEPUOIUICCKUN
3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHHUsI MACCHI BEILIECTB, 3aKOH COXPAHEHUS U
IPEBPAILCHHS] SHEPTUH NIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUYECKHE 3HAHMS, JIeKAllME€ B OCHOBE IOHUMAaHUA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJMOJIEKYJISIPHOM  ypPOBHSAX; MPEJICTAaBICHUS O MEXaHM3Max XUMHUYECKUX
peakiui, TEpMOJMHAMHUYECKUX M  KUHETUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHUH U OE30MacCHOM
WCIIOJIb30BAaHUU BAXKHEHIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN
NEeATEIbHOCTH  YeJOBeKa, OOLMX  HAay4YHbIX  NPUHIOUIAX  XUMHUYECKOIO
POU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHWYECKHUX BEIIECTB U UX MPEBpaICHU;

c(OpPMHPOBAHHOCTh YMEHHMSI MCIOJb30BATh XMMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  pPEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSIX, BUJ XUMHUYECKOW CBsI3U (KOBaJEHTHas,
VWOHHAs, METaJUIMYeCcKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOM PpEETKU
KOHKPETHOT'O BEILECTBA;



c(OpPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pEIETKH, OOMEHHBIM U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

C()OPMUPOBAHHOCTh ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pEarupyrolinx BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiud, W3MEHEHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanuzatopa U
JPYTHE); CAMOCTOATEIBHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUN
M3Yy4acMbIX BEIIECTB U XMMUYECKUX PEaKIU;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPUOJUYECKOTO 3aKoHa /.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XMUMHUYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTO IEPUOIOB
[Tepuomnueckoit  cucremsl .M.  MeHngeneeBa, uWCOONB3ys  MOHATHA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKHUX AJIEMEHTOB U HUX
coequHeHUM no mnepuogaMm u rpynmnam  Ilepuommueckount cucremsr [ .
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHS
UX JICKTPOHHBIX 000JIOYECK;

chOpPMHPOBAHHOCTh YMEHMI: XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILLIECTBOBAHHE T'€HETUYECKOM CBA3M MEXIY HEOPTraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh yYMEHHUSl PACKPBhIBaTh CYIIHOCTb: OKHCIIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX pEeakUud; peakuuid HMOHHOTO OOMEeHa MyTEM COCTaBJICHHS UX TMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(OPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIMI ¢ y4ETOM HMX DHEPreTUYECKHUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUMud B 3aBHCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3aeicTeuil (mpuniui Jle [larensbe);

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEepPH30BaThb XUMHUYECKHE PEaKIIUH,
JeXallhue B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHUCIOTHI, aMMHAaKa,
oOIIMe HayyHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; LIEIECO00PA3HOCTD



MPUMEHEHNS HEOPTaHMYECKUX BEIIECTB B MPOMBIILIIEHHOCTH M B OBITY C TOYKH
3pEHUSI COOTHOILICHUS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUA SIBJICHUM NpUpoabl — HaOMI0IEeHUe, H3MEPEHHE, MOJECIMPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBI ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS MPUMEHSTh 3TH 3HAHHS TIPH SKCIIEPUMEHTAILHOM HCCIEI0OBAHNH BEIISCTB
U s OOBSICHEHWS XHMHYECKUX SBIICHWH, HMMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOMN ACSITEIIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSMUA U TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
00Jiee 0CO3HAHHOTO MTOHMMAaHUSI MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUN «MaccoBas JIOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAsT KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BbEMA ra3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO M3 YYacCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklMy; 3HAYECHHUS BOJOPOJHOIO TOKA3aTelNsi PacTBOPOB KHUCIOT M LIENOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIMU, €CIM OJHO U3 MCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpa C
ompeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHMECH); AOJIM BbIXOJA MPOAYKTa PEaKUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMHPOBAHHOCTh YMEHHUI: CaMOCTOSTENIbHO IUIAHUPOBATh U TPOBOIUTH
XUMUYECKUNA  DKCIEpUMEHT  (MPOBEACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONPEIeTICHUE
Cpelbl PacTBOPOB BEILECTB C TOMOIINBbI) HWHIWKATOPOB, H3yUYCHHUE BIIUSHUSI
pasnuYHBIX  (AKTOPOB HA CKOPOCTh XWMHYECKOW  PpEaKIMH, PEIICHHE
DKCIIEPUMEHTANLHBIX 3adad 1o Temam «Metammey u  «Hemeramney) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs C BEIIECTBAMU U J1a00paTOPHBIM
obopynoBaHueM, (GopMyJIHUpOBaTh I€Jb HCCICAOBAHUS, TMPEJICTABIATH B
paznuuHoOi dopMe pe3yiabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OIICHUBATH UX
JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIO/IaTh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM W j1abopatopHbIM OO0OpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBHM C HWHCTPYKIHMSAMH TIO BBIMOJHEHUIO Ja0OPATOPHBIX XHUMHYECKUX
OTBITOB, JKOJIOTHYECKH I1€JIECO00pa3HOro TMOBEACHUS B OBITY W TPYIOBOMH
JIEATEIIbBHOCTH B LIEJIIX COXPAHEHUSI CBOETrO 3/I0POBbS, OKPYXKAIOIIEW MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JEHCTBUS HA KUBBIE OPTaHW3MBI ONPEACIIEHHBIX HEOPTaHUYECKHUX
BEIECTB, MOHUMas cMbic nokazatesns [IJIK;



c(hOPMUPOBAHHOCTh YMEHU: OCYIIECTBIISITh IICJICHANPABICHHBIA TTOUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHaJM3UPOBaATh XUMHUUYECKYI0 MHGOpMaIIUIO, TIepepadaThiBaTh €€ W UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.
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MPUBJICUECHHUIO UX
BHUMAaHHUS K
o0OcyxmaemMoi Ha
ypOoKe
uH(popmManuuy,
AKTHUBHU3AIMANX
ITO3HABATEIIBHON
JesTeTbHOCTH.

Hroro no pasneny 8



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75833/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75833/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75833/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75833/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75833/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75833/

Pazjen 2. YrieBoaopoabt

2.1

[IpenenbHbIe YTIeBOAOPOALI — AJKAHBI,
UKJIOAJIKAHBI

E,Z[I/IHa}I KOJIJICKIIU S
LHOP:

http://school-
collection.edu.ru/ca
talog/rubr/d05469af
-69bd-11db-bd13-
0800200c9c10/758
42/

2.2

2.3

Here,Z[eJ'IBHBIe YTJIIEBOAOPOAbI: AJIKCHBI,
AJIKaAMCHBI, aJIKNHBI

ApomMaTtudeckue yrieBoaoposl (apeHsbl)

14

Ennnas xoiuieknus
LHOP:

http://school-
collection.edu.ru/ca
talog/rubr/d05469af
-69bd-11db-bd13-
0800200c9c10/758
44/

E,I[I/IHa}I KOJUJICKII U
LHOP:

http://school-
collection.edu.ru/ca
talog/rubr/d05469af
-69bd-11db-bd13-
0800200c9c10/758
47/

2.4

[IpupoaHbIE UCTOYHUKH YTIIEBOIOPOIOB
U UX nepepadoTka

Ennnas xojuieknusa
LHOP:

http://school-
collection.edu.ru/ca

[IpuBnedenue
BHUMAaHUS
IIKOJILHUKOB K
[IEHHOCTHOMY
ACTICKTy U3Y4aeMBbIX
Ha ypoKax sIBJICHUH,
OpraHu3alus ux
paboThI C
MoJIy4yaeMou Ha
YPOKE COLIMATIBHO
3HAYUMOM
nHpopmanuei,
WHUIUUPOBAHUE €€
oOCyXKIeHHs,
BBICKa3bIBAHUS
YUYaIUMUCS CBOETO
MHEHHUS 10 ee
MOBOJTY, BEIPAOOTKHU
CBOETO K HEH
OTHOIIICHUSI.



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75842/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75842/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75842/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75842/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75842/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75842/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75844/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75844/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75844/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75844/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75844/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75844/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75847/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75847/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75847/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75847/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75847/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75847/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75841/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75841/

talog/rubr/d05469af
-69bd-11db-bd13-
0800200c9c10/758
41/

2.5

FaJ'IOl"eHHpOI/IBBOI[HbIe YrieBoaopoaoB

Hroro no pasneny

Paznen 3. Kuciaopoacoaepskamnue opranndeckue coeuHeHust

3.1

3.2

Cnuptel. ®enon

KapOoHUIbHBIE COETMHEHMST: aTbJIeTUIbI
1 KeToHbI. KapOOHOBBIE KUCITOTHI.
Crnoxubie 3¢upsl. XKupsl

35

11

21

Ennnasg xojuieknusa
LHOP:

http://school-
collection.edu.ru/ca
talog/rubr/d05469af
-69bd-11db-bd13-
0800200c9c10/758
40/

Ennnas xojuieknus
LHOP:

http://school-
collection.edu.ru/ca
talog/rubr/d05469af
-69bd-11db-bd13-
0800200c9c10/758
48/

EI[I/IHaSI KOJUJICKIIUS
LOP:

http://school-
collection.edu.ru/ca
talog/rubr/d05469af
-69bd-11db-bd13-

[IpumeHeHne Ha
ypoke
MHTEPAKTUBHBIX
¢dbopm paboThI
ydaluxcs:
MHTEJJIEKTYaJIbHBIX
urp,
CTUMYJIUPYIOIINX
MI03HABATEJIbHYIO
MOTHBALUIO
LIKOJIbHUKOB;
JMCKYCCUH,
KOTOpBIE JalOT
ydanmmest



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75841/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75841/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75841/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75841/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75840/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75840/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75840/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75840/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75840/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75840/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75848/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75848/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75848/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75848/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75848/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75848/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/

0800200c9c10/758
51/

Enunas xomnekuus
HOP:

http://school-
collection.edu.ru/ca

BO3MOYKHOCTh
IpUOOPECTH OIBIT
BE/ICHUS
KOHCTPYKTHBHOTO
JMAora;
IpYIIOBON pabOTHI
W paboTHI B

33 Yreson ? talog/rubr/d05469af = mapax, KoTopbIe
-69bd-11db-bd13- ydaT MIKOJbHUKOB
0800200c9c¢10/758 KOMaH/IHOH pabore
53/ Y B3aUMOJCHCTBHIO

C IPYTUMHU JI€THMHU.
Uroro no pazneny 41

Pasnen 4. A3oTcoaepskamme opranudeckne coeJMHeHUs1

4.1

AMUHBI. AMUHOKHCIIOTHL. benku

12

Ennnas xojuieknusa
LHOP:

http://school-
collection.edu.ru/ca
talog/rubr/d05469af
-69bd-11db-bd13-
0800200c9c10/758
56/

Nunnuuposanue n
MOAJICPKKA
HCCIIEN0BATENBbCKON
NEeATEIbHOCTH
IIKOJIbHUKOB B
paMKax peanu3alnuu
MU
WHJUBUIYAJIbHBIX U
TPYIIIOBBIX
HCCIIEN0BATENBCKUX
IIPOEKTOB, YTO JACT
ITKOJTbHUKAM
BO3MOKHOCTh
MPUOOPECTH HABBIK
CaMOCTOSITEIIBHOTO



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75853/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75853/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75853/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75853/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75853/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75853/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75856/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75856/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75856/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75856/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75856/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75856/

pelieHus
TEOPETUUYECKOI
po0JIeMbI, HABBIK
TeHepUPOBAHUA U
oopMIIeHUS
COOCTBEHHBIX HAEH,
HaBBIK
YBaXKHUTEIHLHOTO
OTHOIICHUS K
qYKUM HJICSIM,
0(OpMIICHHBIM B
pamKax JIpyrux
uccienoBaTeneH,
HABBIK yOJIMYHOTO
BBICTYIUICHHS
nepes ayaAuToOpue,
apryMEeHTHPOBAHHUS
W OTCTAauBaHUS
CBOEU TOYKH

3peHusl.
Wtoro no pazneny 12
Paspnen 5. BeicokoMoJIeKy AIsIpHbIe COCAUHEHUS
Enunas komtekiuss ~ OpraHu3zanus
LHOP: medcTna
http://school- MOTHBHPOBAHHBIX
5.1 BbIcOKOMOJIEKYIISIpHBIE COSTUHEHUS 6 collection.edu.ru/ca = 3pyaupoOBaHHBIX

talog/rubr/d05469af
-69bd-11db-bd13-
0800200c9¢10/758

ydamuxcs HaJ ux
HCYCIICBAOIIINMU
OJHOKJIACCHUKAaMH,



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/

Uroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

58/

JIAIOIICTO
IIKOJIBLHUKAM
COLIMAJILHO
3HAUMBIN OITBIT
COTPYAHUYECTBAN
B3aMMOIIOMOIIIH.



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/

11 KIIACC

HaumMmeHoBanue KoaudecTBO yacoB BocnuTaTeabHBIH
Ne dyeKkTpoHHBbIe (LM pPOBbLIE)
pasieioB U TEM Konrpouabnsie IIpakTnyeckue KOMIIOHEHT
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NporpamMmabl padoThI padoThI
Pasznen 2. Heopranuueckasi Xummusi
Enunas xomnexuus [HOP:
http://school-
1.1 H 31 1 3 ;
CMETaILITbL collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c11/75935/
Ennnas xomnexmus [{OP:
http://school-
1.2 M 23 1 2 ;
CTaLIH collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c11/75934/
Hroro no pazgeny 54
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
YcTaHoBlIeHUE
IIOBCpI/ITeJ'II)HBIX

2.1

Crtpoenue aToma.

[Tepuonnueckuii
3aKOH U
[Iepuonnueckas
cucremMa
XUMHUYECKUX
anemeHToB /[. U.
MenneneeBa

Ennnas xomnexmus [{OP:

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c11/75921/

OTHOILEHUN MEXITY
YUUTENIEM H eTro
YUEHUKAMH,
CIOCOOCTBYIOIINX
MO3UTHBHOMY
BOCIIPHUSITHIO
y4aIuMHUCs
TpeboBaHui U
POCKO yuuTens,
MIPUBIICUCHUIO HX



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75935/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75935/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75935/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75934/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75934/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75934/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75921/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75921/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75921/

2.2

2.3

Crpoenue
BEIIIECTBA.
Mmuoroo6pasue
BEIIECTB

XUMHUYECKHUE

11

19

Ennnas xonneknus LTOP:

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c11/75922/

Ennnas xomneknus LTOP:

BHUMAaHHUS K
o0OcyxmaeMol Ha
ypoKe
nHpopManuu,
AKTHBH3AIHHHUX
IM03HABaTEILHOM
JIEATEIILHOCTH.

[IpuBneuenue
BHUMAaHUs
LIKOJIBHUKOB K
LIEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
YPOKax sIBJICHUH,
OpraHu3anus ux
paboThI C
IOJIy4aeMoOM Ha
YPOKE COLUAIIBHO
3HAYUMOM
uH(popmalue,
WHUILIMUPOBAHUE €€
o0CcyXIeHHUs,
BBICKA3bIBAHUS
YYaIIUMHCS CBOETO
MHEHHS 10 €€
MOBOJTY, BEIPAOOTKHU
CBOETO K HEH
OTHOIIIEHUS.

IIpumeHeHue Ha



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75922/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75922/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75922/

peakiuu

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c11/75939/

ypoke
MHTECPAKTHBHBIX

dhopm paboThl
yUaluxcsi:
MHTEJUIEKTYaTbHBIX
urp,
CTUMYJTHPYIOIIHX
MMO3HABATEIHHYIO
MOTHBAIIHIO
IITKOJILHUKOB;
JUCKYCCUH,
KOTOpBIE JAlOT
y4danmmest
BO3MOXXHOCTh
pUOOPECTH OMBIT
BEJICHUS
KOHCTPYKTUBHOTO
JMajora;
TPYNIOBOM pabOThI
WIH paboTHI B
napax, KOTopbie
y4ar MKOJIbHUKOB
KOMaHJIHOU paboTe
¥ B3aMOJICHCTBHIO
C IPYTUMH JICTHMHU.

Hroro no pazneny 39
Pa3gen 3. XumMus 1 :Ku3HbL

31 MeTtonasl 9 Ennnas xomneknus LTOP: Nuannunposanue u
' [MO3HAHUSA B http://school- MOJJIEPKKA



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75939/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75939/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75939/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75942/

XuUMun. XuMus u
JKU3Hb

collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c11/75942/

HCCIIeI0BaTEIbCKOM
JIEeITEIBHOCTU
IIKOJILHUKOB B
paMKax
peanu3anuu UMHA
WHIWUBUIYAIBHBIX U
TPYMIOBBIX
HCCIIEIOBATENbCKUX
MIPOEKTOB, YTO JIACT
HIKOJIbHUKAM
BO3MOKHOCTD
MPUOOPECTH HABBIK
CaMOCTOSITEJILHOIO
penieHus
TEOPETUYECKOI
POOJIEMBI, HABBIK
TCHEPUPOBAHUS U
oopmIieHus
COOCTBEHHBIX HIEH,
HaBBIK
YBaXHUTEIHLHOTO
OTHOIIICHUS K
qYKUM HJICSIM,
0(OpMIICHHBIM B
pamMKax JIpyrux
HCclIeoBaTelIei,
HaBBIK TyOJIMYHOTO
BBICTYIUICHUS
nepes ayaIuTopHuei,
apryMEeHTHUPOBAHUS



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75942/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75942/

" OTCTAauBAaHUA
CBOEU TOUYKH

3pCHUSL.
Hroro mo pazueny 9

OBUIEE

KOJIMYECTBO 102

YACOB I1O

[TPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KounyecTBO 4yacoB Jdara nzyyenus JIeKTPOHHbBbIE

Ne uudposbie
Tema ypoka Konrpouabsnbie  IIpakTuuyeckue
oOpa3oBaTeJibHbIE

/i Bcero 6 6
padoThbI padooTnl IJ1aH ¢pakr pecypchl

E,I[I/IHa}I KOJUJICKIIU S
LIOP: http://school-
collection.edu.ru/cat
alog/rubr/d05469af-
69bd-11db-bd13-
0800200¢9c10/7583
2/

[Ipenmer u 3HaYEHUE OPraHUYECKON

XHMUH, TIPEJICTaBICHIE O MHOTOOOpa3uu 1 3.09
OPraHNYeCKUX COCTUHEHUHN

Ennnas xoymiekims
LOP: http://school-
DJEKTPOHHOE CTPOCHUE aTOMa yriiepoja collection.edu.ru/cat
(ocHOBHOE U BO30YKIEHHOE COCTOSIHHS). 1 6.09 alog/rubr/d05469af-
BajieHTHBIC BO3MOKHOCTH aTOMa yriepoJia 69bd-11db-bd13-
0800200c9¢10/7583
4

Enunast KoyuteKius
LIOP: http://school-
collection.edu.ru/cat
1 9.09 alog/rubr/d05469af-
69bd-11db-bd13-
0800200¢9¢10/7583
5/

XHUMHUYECKas CBS3b B OpTaHU4YCCKUX

COE€IUHEHMAX. MeXaHU3MbI 06pa3OBaHI/I}I

KOBaJICHTHOM CBs3U, CITIOCOOBI pa3pbiBa

CBA3EN



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/
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collection.edu.ru/cat

alog/rubr/d05469af-
69bd-11db-bd13-
0800200¢9c10/7585
7/

E,I[I/IHaﬂ KOJUJICKIIU S
LIOP: http://school-
collection.edu.ru/cat
alog/rubr/d05469af-
69bd-11db-bd13-
0800200c9c10/7585
7/

Enunag xomreknusa
LIOP: http://school-
collection.edu.ru/cat
alog/rubr/d05469af-
69bd-11db-bd13-
0800200c9c10/7585
8/

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

5.05

Ennnas xojuieknusa
LOP: http://school-
collection.edu.ru/cat
alog/rubr/d05469af-
69bd-11db-bd13-
0800200¢9c10/7585
8/

93

A30TcoAepIKallNe TeTePOLMKINYECKUE
COCANHCHUA. HYKJ'IeI/IHOBI)Ie KHUCJIOTHI.

6.05

Ennnas xoyuieknusa

LIOP: http://school-



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75857/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75857/
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http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75857/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75857/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75857/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75857/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75857/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75857/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75858/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75859/

COCTaB, CTPOCHUC U Ouosioruueckas POJib

IIpakTnueckas padora Ne 4. Peuenne
IKCNEPUMEHTAIbHBIX 32124 110 TeMe

collection.edu.ru/cat
alog/rubr/d05469af-
69bd-11db-bd13-
0800200¢9c10/7585
9/

94 " 12.05
A30Tcoaep:Kalye OpranndecKkne
coequHeHus"
IIpakTnueckas padora Ne 5. Peinenune
95 C:KClIepI/IMeHTaJIbH])IX 3aj1a4 10 TeMe 13.05
Pacno3zHaBaHue opraHnyecKux
coequHeHuin"
KounrtpoJabHnas padora Ne3 no reme
96 "A30Tcoaep:Kale OPraHuvYecKue 16.05
coequHenusn"
Enunas xomnexmus
OCHOBHI)IC IIOHATUS XUMHUU HOP htt ://SChOOI-
. collection.edu.ru/cat
v e
TTOJTMKOHACHCAITUS 69bd-1.1db-hd13-
0800200c9c10/7584
3/
Ennnas xoiuieknusa
LOP: http://school-
03 [TnacTMacchl. YTuiu3anus u nepepadoTka 10,05 collection.edu.ru/cat

IJ1aCTHKa

alog/rubr/d05469af-
69bd-11db-bd13-
0800200c9c10/7584



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75859/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75859/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75859/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75859/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75859/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75843/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75843/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75843/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75843/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75843/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75843/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75843/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75843/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75843/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75843/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75843/

3/

DOnacToMepbl: HaTypaJlbHbII

E,I[I/IHaﬂ KOJUICKIHUA

LIOP: http://school-
collection.edu.ru/cat

99 cnmreTieckue Kay4yiu, Pesuia 1 20.05 alog/rubr/d05469af-
' 69bd-11db-bd13-
0800200c9c10/7584
5/
Ennnas xoiuiexknusa
LOP: http://school-
BosnokHa: HaTypasibHbIe, HCKYCCTBCHHBIC, collection.edu.ru/cat
100 cuHTeTHYecKue. [TomuMepsl CrienuanbHOro 1 20.05 alog/rubr/d05469af-
Ha3HAYECHUS 69bd-11db-bd13-
0800200c9c10/7584
5/
IIpakTuyeckasi pa6ora Ne 6. Pemienue
101 IKCNEPUMEHTAJIBHBIX 32/124 M0 TeMe 1 93.05
"Pacno3zHaBaHue MJIaCTMACC U
BOJIOKOH"'
O06o001eHre U CHCTEMAaTH3aIIHS
102 M3Yy4EeHHOT'O MaTepuasa 1o TeMe 1 26.05
"BBICOKOMOIEKYJIIPHBIE COETUHEHUS "
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75843/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
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http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
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http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/

11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Jara nzydyenus
Ne uudposbie
Tema ypoka KonTpoabsubie  IlpakTuyeckue
n/n Bceero oOpa3oBaTe/ibHbIE
padoThbI padoTbI Maan daxr pecypen
Enunas xomtexmus
LHOP:
[TonoxeHrne HeMeTaIOB B htto://school-
[Tepuonnueckoit cucTeMe XMMUYECKUX _u
snementos JI. . Menneneesa u 1 4.09 collection.edu.ru/ca
OCOGGHHOCTI/I. CT. OeHI/II:I HX aTOMOB | talog/rubr/d05469af
duzndeckue CB:ﬁCTBa HeMeTaJIJIOI; -690d-11db-ba13-
0800200c9c¢11/759
35/
Ennnas xomneknus
LHOP:
http://school-
AnoTpomnus HeMeTaJUIoB (Ha puMepe collection.edu.ru/ca
1 4.09
KHCJIOpO/a, cepbl, (ochopa u yriaepoza) talog/rubr/d05469af
-69bd-11db-bd13-
0800200c9c¢11/759
35/
Bonopon: nonydenue, pusznueckue u bubmorexa LHOK
. r 1 5.09 https://m.edsoo.ru/ff0
XUMHYECKHE CBOMCTBA. [ Mapusl d44ddo
["asioreHsl: HAX0XIEHUE B PUPOJIE, bubmmnoreka [JOK
CTIIOCOOBI OTYYCHUS, PU3UIECKUE H 1 11.09 https://m.edso00.ru/00
XAMUYECKHUE CBOMCTBA addfe2
l"anorenoBooposl. Baxkueitmme 1 11.09 but6mmoreka [IOK



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75935/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75935/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75935/
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http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75935/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75935/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75935/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75935/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75935/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75935/
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHUCJIOPOACOALCPKAIINEC COCAUHCHU A

https://m.edsoo.ru/0

rajoreHoB Oadel04
JIaGopaTopHbIe U TPOMBIIIIICHHBIC
CIOCOOBI IOJTYYEHHUS TaJOTCHOB bubmorexa [IOK
6 . ' 12.09 https://m.edso0.ru/00
IIpuMeHeHue rajnoreHoB 1 ux
o ade104
COeAMHEHU I
IIpakTuyeckas padora Ne 1. Pemienue
7 IKCINEPUMEHTAIBHBIX 32124 10 TeMe 18.09
"T"ayiorensr"
K : 1ab
ApovsCe ciocob noyer biorera LLOK
8 P i ’ 18.09 https://m.edsoo.ru/f
¢bu3nyecKkre 1 XUMHUYEeCKHe CBONCTBRA.
f0d4614
O30H. [IpumeHeHMe KUCI0pOia U 030HA
bubnuoreka [{OK
9 OKCHUIBI ¥ IEPOKCHIBI 19.09 https://m.edsoo.ru/ff0
d497a
10 Pemrenue 3a1a4 pa3inyHbIX THIIOB 25.09
Cepa: HaxOXJ€HUE B PUPOJE, CIOCOOBI bubnuotexa [JOK
11 MONTy4YeHUs, PU3NIECKUE U XUMHUIECKHUE 25.09 https://m.edso0.ru/00
CBOICTBa adeb4a
bubnmmorexa LIOK
12 CepoBonopo, cymbhumbt 26.09 https://m.edso0.ru/00
ade802
Kucnoponconepxkariue coeTnHEHUS bubnmoreka LIOK
13 cepbl. OCOOEHHOCTH CBOMCTB CEPHOM 2.10 https://m.edso0.ru/00
KHUCIIOTBI adea28
IIpakTuyeckas padora Ne 2. Pemienue
14 IKCIEPUMEHTAIBHBIX 32/1a4 M0 TeMe 2.10

"Cepa u eé coenuHenus"



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

A30T: HaX0XJACHUE B IPUPOJE, CIIOCOObI bu6muorexa [JOK
15 noTydeHus1, GU3NIECKUE U XUMUICCKHE 3.10 https://m.eds00.ru/00
CBOMCTBA. AMMUAK, HUTPUIbI adeeab
Kucnoponcoaepxariiue coeTmHeHUs bu6nuorexa [JOK
16 azora. OcoOEHHOCTH CBOICTB a30THOM 16.10 https://m.edso0.ru/00
KHUCJIOTBI adf306
[Ipumenenue azoTa U €ro COeIMHEHUN bubmotexa [IOK
17 Ap : A ' 16.10 hitps://m. eds00.ru/00
30THBIE yI0OpEHUS adf518
®dochop: HaXOKICHHUE B IPUPOJIE,
cnocq(;6lzl MOJTYYCHUS (I)I/ISEII:CKI/IG u bubsmorexa [IOK
18 YACHIT, o 17.10 hitps://m.eds00.ru/00
XuMHUecKue cBoiictBa. Docuabl u 684
bochun
bubnuoreka [{OK
O
19 KeHet (bgcq)opa, (bocq)opvcoz[ep Katue 23.10 https://m.edso0.ru/00
kucioTel. Conu pochOpHOI KUCTOTHI adf68a
but6mmoreka [JOK
IT
20 P HMeHeHIﬁe $ocdopa i ero 23.10 https://m.edso00.ru/00
coequHeHnil. @ocopHble y100peHUs
adfc20
IIpakTnueckas padora Ne 3. Peinenune
21 IKCIEPUMEHTAIBbHBIX 32/1a4 M0 TeMe 24.10
"A3o0t u ¢docdop u nx coennnenus"
VYrnepos: HaxoXJIeHUE B IPUPOJIE,
annof (leHLIe MOH npuka Enp Bubmorexa HOK
22 p a THH, . 30.10 https://m.edso00.ru/00
(du3HUYecCKre U XUMUYIECKUE CBOWCTBRA,
adfd9c
MIPUMCHCHHE
Oxcun yrnepona(ll), oxcun but6mmoreka [IOK
23 yrnepona(lV), yroiapHas kucioTa u eé 30.10 https://m.eds00.ru/00
COJIN adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

24 Pemenue 3anay pa3nuyHbIX TUIIOB 31.10
Kpemuwnii: HaxoXaeHHE B IPUPOJE, bubnuorexa [{OK
25 CIOCOOBI NOTYYCHHUs, PU3UIECKUE U 6.11 https://m.edso0.ru/00
XUMHUYECKHUE CBOMCTBA ae080a
but6mmoreka [JOK
Oxcup xpemuus(1V), kpemHuepas
26 AXP (V). kp 6.11 https://m.eds00.ru/00
KHCJIOTa, CHUIMKATBI
ae080a
IIpuMeHeHne KpeMHUS U €T0 bu6nuorexa [IOK
27 coenuHeHunil. CTeKI0, ero nojayyeHue, 7.11 https://m.edso00.ru/00
BHMJIBI CTEKJIA ae080a
28 Pemenwuie 3a1a4 pa3muIHBIX THIIOB 13.11
CucreMaru3anus 1 0000IICHHE 3HAHUH
29 Tsat YOOI 13.11
o Teme "Hemertas
KonTpoabHas padora Nel mo teme
30 P P 14.11
"HemeTaunbl"
Amnanus pe3 aTOB KOHTPOJIBHOM
31 HaJIA3 Pe3yJIbTaTOB KOHTPOJIBHOM 27 11
paboThI, KOPPEKITUS OMINOOK
[Tonoxenue meraiuios B Ilepuoanyeckoit
CUCTEME XMMHUYECKUX DJIEMECHTOB bubmmorexa HOK
32 ' 27.11 https://m.eds00.ru/00
Oco0eHHOCTH CTPOEHUS SJEKTPOHHBIX 261036
000JI0YEK aTOMOB METAJIIIOB
OO6mme pusznyeckre CBOMCTBA METAIIIOB. bubmuoreka [IOK
33 [IpumeHeHHnEe MeTaIoB B OBITY U 28.11 https://m.eds00.ru/00
TEXHUKE ael03e
bu6mmoreka [IOK
34 CmutaBsl MeTasuioB. Kopposust MmeTamion 4.12 https://m.eds00.ru/00
ael156
35 Pemenue 3an1a4 pa3nuyHbIX TUIIOB 4.12



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

DNEeKTPOXUMHUYECKUHN DS/l HAPSKEHUIM bu6muoreka [IOK
36 MeTauioB. OO0IIMe COCOOBI MOTyYEHUS 5.12 https://m.edsoo.ru/00
METAaJlJIOB aell156
OO6mmas xapakrepucTuka meramioB |A-
rpynmnsl [leprnoanueckoi CucTeMsl
. but6mmoreka [IOK
XUMHUYECKHX 3JIeMeHTOB. HaTpuii u
37 . 11.12 https://m.eds00.ru/00
KaJIUH: TToTydeHne, Gu3ndeckue u a614b?
XUMHUYECKHUE CBOWCTBA, MPUMCHCHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN
OOmias xapakrepucTrka MetayuioB |1A-
rpynusl [lepruoaudyeckoi cucTemsl
. bubnuoreka [JOK
XAMHUYECKHX DJIEMEHTOB. Maruuii u
38 . 11.12 https://m.eds00.ru/00
KaJbIUi: oTy4YeHue, Gusndeckue u 261508
XUMHUYECKHUE CBOKCTBA, IPUMEHCHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUIN
JKECTKOCTh BOIBI U CIIOCOOEI €€ BrbmroTexa LIOK
39 oAt 12.12 https://m.eds00.ru/00
HEHUS
yerp 2e1886
AnroMuHui: nony4yenue, Gusndeckue u bubmmorexa HOK
40 ’ : ’ 18.12 https://m.eds00.ru/00
XUMHYECKHE CBOICTBA, MPUMEHEHHE
aelct4
AmMpoTepHbIe CBOICTBA OKCHIA U
THJIPOKCH/Ia ATFOMUHHUS Bubmorexa HOK
41 ’ 18.12 https://m.edso0.ru/00
THJIPOKCOKOMITIICKCHI A TFOMUHUS, X
aelc64
MIPUMCHCHHE
42 Pemrenue 3aiau pa3nuyHbIX TUIIOB 19.12
IIpakTuyeckas padora Ne 4. Pemnenue
43 JKCIIEPUMEHTAJIBHBIX 32124 110 TeMe 25.12

"MeTaJuIbl IJIAaBHBIX noArpynn''



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

OO0r1as xapaKTeprUCTUKA METAJIIOB

mo6ouHbIX oArpym (b-rpyrm) bubmmorexa LHOK
44 vp yi pyn 25.12 https://m.edso0.ru/00
[leproanueckoit CUCTEMbI XUMHUYECKUX
ae1ds6
3JIEMEHTOB
du3nYecKre U XMMUYECKHUEe CBOMCTBA bubmuoreka [JOK
45 XpOMa ¥ €ro COeAMHEHUH, UX 26.12 https://m.edso0.ru/00
MPUMEHEHHE ae35e6
Baxueiiive coeiMHEHUsI MapraHiia. bu6nuorexa [JOK
46 [lepmaHTaHaT Kajus, €ro OKUCIUTEIbHbIC 9.01 https://m.edso0.ru/00
CBOICTBa ae35e6
du3nYecKre U XMMUYECKUEe CBOMCTBA bubmmoreka [JOK
47 xelnesa u ero coequHenuil. [lonydenue u 15.01 https://m.eds00.ru/00
IIPUMEHEHUE CILUIABOB XKee3a ae35e6
OuU3NYECKUE U XUMUYECKUE CBOMCTBA bubmmorexa LOK
48 B N 15.01 https://m.edso00.ru/00
Me/IM U €€ COeAMHEHUH, X IPUMEHEHHE 263506
OU3NYECKUE U XUMUYECKUE CBOMCTBA
LIUHKA U €r0 COeIMHEHUH, UX bubmotexa [JOK
49 r ’ 16.01 https://m.eds00.ru/00
npUMeHeHHe. [ HAPOKCOKOMITIEKCHI 263506
[UHKA
IIpakTnueckas padora Ne 5. Peinenune
50 IKCIEPUMEHTAIBbHBIX 32/1a4 M0 TeMe 22.01
"MeTaJuibl NO00YHBIX moArpynm''
51 Pemenue 3amay pa3nuvHBIX TUIIOB 22.01
O06o011eHne U cucTeMaTU3aIus
52 U3Y4EHHOI0 MaTepuaa 1o TeMe 23.01
"Meramib"
53 KontpoabHnasi padora Ne2 mo teme 29.01
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"MeTtaaab!"

AHanu3 pe3yabTaToB KOHTPOJIBHON

54 29.01
paboThI, KOPPEKIIHS OMHUOOK
Atom. CocTaB aTOMHBIX sJIEP Bubmorexa HOK
55 ] . ' 30.01 https://m.eds00.ru/00
XUMUYECKUH 3JIeMEHT. M30TOmbI
ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK bubsmotexa [IOK
56 5.02 https://m.eds00.ru/00
aTOMOB, KBaHTOBBIC YHCIIA
ada6bc
bubnuoreka [JOK
Kiaccudukamnus XuMHIEeCKUX 3JIEMEHTOB
57 (s, p-, d-, I- ) 5.02 https://m.eds00.ru/00
» P-, G-, T-DJIEMCHTBI ada52c
bubnuoreka [{OK
PacripenienieHre 3IeKTPOHOB 110 ATOMHBIM
58 5 6.02 https://m.edso0.ru/00
opOuTaIIM adas2c
DNeKTpOHHbIE KOH(UTYpAIH aTOMOB bubmmoreka [JOK
59 AJIEMEHTOB B OCHOBHOM U BO30YKAEHHOM 12.02 https://m.eds00.ru/00
COCTOSIHUM adab2c
DNeKTpOHHBIE KOH(UTYpaIIH HOHOB bubmmorexa HOK
60 3 P P ' 12.02 https://m.eds00.ru/00
JIEKTPOOTPHUIIATEIIBHOCTh ada52c
[Tepuonnueckuii 3akoH u [leprnonnueckas
cucTeMa XUMMU4YeCKux annemMeHToB /1. U bubmorexa LHOK
61 N 13.02 https://m.edsoo.ru/00
MenpeneeBa, CBsI3b C COBPEMEHHOM adas24
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
XUMHYCCKHX 3JIEMEHTOB U 00pa3yeMbIX bubmorexa LHOK
62 Y 19.02 https://m.edso00.ru/00
MU TIPOCTBIX M CJIOYKHBIX BEIIECTB T10 adas824

rpynnam u nepuojam
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Cucremaruzanus u 0000LIEHUE 3HAHUM

63 19.02
o TeMe
Bunnl xumndeckoul cBs3u. MexaHUu3MEI
00pa30BaHMs KOBAJCHTHOW CBSI3U. bubmotera [IOK
64 20.02 https://m.eds00.ru/00
Bonopoasas cBsizb. MeXMOICKYIISIPHBIC
o adac34
B3aUMOJIEHCTBHS
BasieHTHOCTh ¥ BaJICHTHBIE BO3MOYKHOCTH
aToMOB. CBS3b JIEKTPOHHOM C TYpbI bubmorexa LHOK
65 ' P TPYRLYP 26.02 https://m.eds00.ru/00
MOJIEKYJT C UX TE€OMETPUICCKIM adaab8
CTpPOCHUEM et
[IpencraBneHus 0 KOMIUIEKCHBIX Bubmorexa LIOK
66 _ 26.02 https://m.edso0.ru/00
COCIMHEHUAX: COCTaB U HOMEHKIIaTypa adaabs
Enunast KOJUTEeKIHsI
1HOP:
BeriectBa MOJEKyYISIpHOTO U http://school-
HEMOJIEKYJISIPHOTO CTPOCHUS. THIIBI collection.edu.ru/ca
67 . 27.02
KPHUCTAJUTMIECKUX PEIIETOK U CBOMCTBA talog/rubr/d05469af
BEILIECTB -69bd-11db-bd13-
0800200c9c¢11/759
22/
EnuHast KOJUTEKIT s
LHOP:
http://school-
[lonsiTHE O TUCTIEPCHBIX CHCTEMAX. _u
68 [MpescraBieHne 0 KOJIOMIHBIX 5.03 collection.edul.ru/ca
N 8 | talog/rubr/d05469af
PACTEOP -69bd-11db-bd13-
0800200c9c¢11/759

24/
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HUctunasie PpacCTBOPELI: HACBIIICHHEBIE U

Enunas komnexuus
LHOP:

http://school-
collection.edu.ru/ca

| memsesmemmr, promopa 03 alog/ubrid0sacoat
-69bd-11db-bd13-
0800200c9c11/759
24/
Enunast KOJUTEeKITHsI
1HOP:
http://school-
20 CriocoObI BBIpaKECHUST KOHIICHTPAITUH 6.03 collection.edu.ru/ca
pacTBOpPOB talog/rubr/d05469af
-69bd-11db-bd13-
0800200c9c¢11/759
24/
Perenue 3a1a4 ¢ MCMOJIb30BaHUEM
71 MOHATHUH "MaccoBast 0I5l paCTBOPEHHOTO 12.03
BemecTra", "MossipHas KOHIIEHTpaus"
EnuHast KOJUTEKIT s
LHOP:
http://school-
79 Krnaccudukanus 1 HOMEHKIAaTypa 12.03 collection.edu.ru/ca
HEOPraHWYeCKUX BEIECTB talog/rubr/d05469af
-69bd-11db-bd13-
0800200c9c¢11/759
33/
73 CucreMmaruzamys 1 0000IIeHe 3HAHUN 13.03

10 TEMEC
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KonTtpouabnas pa6ora Ne3 nmo remam
"Crpoenue aroma. [lepuoauveckuii
3akoH u Ilepuonnyeckas cucrema

74 XHMH4YecKux diemenTos JI. H. 19.03
Menpaeneena', ""CTpoeHue BelecTBa.
MHuoroo0pa3ue BemecTn'
Ennnas xoyutekuus
Kiaccudukanus XuMuaeckux peakiuii B LHOP:
HEOPraHUYECKOM U OPraHuYECKOM http://school-
XUMHUH. 3aKOH COXPaHEHHS MaCChI collection.edu.ru/ca
75 19.03
BEILIECTB; 3aKOH COXPAHCHHUSI U talog/rubr/d05469af
MPEBPAIICHHS YHEPTUH TP XUMHYCCKUX -69bd-11db-bd13-
peaKiusx 0800200c9c11/759
39/
76 TGHHOBer 3¢ (HEeKThl XUMHYECKUX 20.03 h]tStI;S:J/]/I/rIT?.ZZ:c?OI._}lS::O
peakuuii. Tepmoxummuyeckue ypaBHEHHS
d4790
Beruncienus mo ypaBHeHUSIM
77 XUMHUYECKUX PEaKUui u 26.03
TEPMOXHMHUYECKUM ypaBHEHUSIM
CKopocTh XMMHUYECKOH peakuuu, eé bubnuotexa [IOK
78 3aBHCUMOCTH OT Pa3INuHbIX (PaKTOPOB. 26.03 https://m.edso00.ru/00
Karanus u xaraauzaropsl adbe9a
but6mmoreka [IOK
79 I'oMoOreHHbIe U TeTEpOreHHBIE PEAKIIUU 27.03 https://m.edso00.ru/00
adbe9a
IIpakTnyeckas padora Ne 6 mo reme
80 "Bausinue pa3jH4YHbIX (PAKTOPOB HA 9.04

CKOpPOCTh XMMHYeCKOil peakuun"
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OO6partumbie 1 HEOOpATUMBIE PEAKITUH.

bubmunoreka LIOK

81 9.04 https://m.edso0.ru/00
XUMHUYECKOE PaBHOBECUE
adc28c
IIpakTnyeckas padora Ne 7 no reme
82 "BiusiHHe pa3JINYHbIX (PAKTOPOB HA 10.04
MOJI0KeHHEe XUMHYECKOTr0
paBHoBecusi'
DIEKTPONIUTHYECKAs JUCCOLIUALIMSL. bu6muoreka [IOK
83 CunbHBIC U ClTa0bIe JIEKTPOIUTHI. 16.04 https://m.eds00.ru/00
CremneHs OUCCOIMAIT adcd68
HNonnoe npoussenenue Boasl. Cpena bubnuoreka [JOK
84 BOJIHBIX PacTBOPOB. BomopoaHbIii 16.04 https://m.eds00.ru/00
nokazarens (pH) pactBopa add448
I'maponus coneit. Peakiuu, bubnuoreka [JOK
85 MPOTEKAIOIIHUE B paCTBOPax 17.04 https://m.eds00.ru/00
3JIEKTPOJIUTOB add9d4
IIpakTnueckas padora Ne 8 no reme
86 "XuMHn4yecKkne peakium B pacTBopax 23.04
3JIEKTPOJIUTOB'"
OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE bubnmmorexa LIOK
87 peaknuu. BakHelme OKHCITUTEIN U 23.04 https://m.eds00.ru/00
BOCCTAaHOBUTEIHN adcade
MeTo[1 37IeKTPOHHOTO (3JICKTOHHO- bubmmotexa [JOK
88 24.04 https://m.edso00.ru/00
HMOHHOT0) OanmaHca adcade
DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB bubmotexa [IOK
89 BELIECTB 30.04 https://m.eds00.ru/00
adcade
90 Pemenue 3amay pa3nuvHBIX TUIIOB 30.04
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91 Pemenue 3anay pa3nuyHbIX TUIIOB 30.04
92 Cucrematusanuus 1 00001IeHHE 3HAHUI 705
o TeMe " XUMHYECKUEe PeaKIiu" '
93 KonTpoabHasi padora Ne4 o teme 705
"XumMuyeckue peakuun'"
Poune xuMuu B o0ecrieueHuN
CTOMYHMBOIO Pa3BUTHUA YEJIOBEUECTBA Eubmiorexa HOK
94 }I:I P ' 14.05 https://m.eds00.ru/00
OHSITHE O HAYYHBIX METOJIax 263750
HUCCIIEIOBAHUS BEILIECTB
HayuHble IpUHIMIEI Opradu3aliu
xmyazqecxofo II 0H3BO§CTBa Bubmiorexa HOK
95 P ' 14.05 https://m.eds00.ru/00
[TpoMEIIIeHHBIE CTIOCOOBI TIOTYYCHHS 264270
BAXHENINX BEIECTB
XHUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIEH Bubmorexa HOK
96 y 14.05 https://m.eds00.ru/00
Cpe/Ibl U €ro MOCJICICTBUS 204270
XnMHSA 1 3I0POBBE UETOBEKA Bubmiorexa HOK
97 1 P ' 15.05 https://m.eds00.ru/00
€KapCTBCHHBIE CPEJICTBA 204270
Xumus numy. Poins xumun B Bubmuorexa IOK
98 ' . 15.05 https://m.eds00.ru/00
oOecrieueHnH MUIIEBOH 0€3011aCHOCTH
ae3f50
KocMmeTrnueckue u napromepHbie bubmorexa [IOK
99 154, Berronas xi s P 21.05 https://m.edso0.ru/00
cpecTea. 0 ae3f50
XuMus B CTpouTeNnbCTBE. BaxkHeiiue Bubnuorexa [JOK
100 CTPOUTENBHBIE U KOHCTPYKITHOHHBIE 21.05 https://m.edso00.ru/00
MaTepHuabl ae3f50
101 XuMuS B CEIIbCKOM XO3SICTBE. 21.05 bubnmnoreka LIOK
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Opranuveckric 1 MUHEPATbHBIC
ynoOpeHus

https://m.edso0.ru/00

ae3f50

102

Cucremaruzanus u 0000LIEHUE 3HAHUM
10 TEME

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

22.05



https://m.edsoo.ru/00ae3f50
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YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

VYyeonuk, B.B.Epemun, H.E.Ky3smenko, B.W.Tepennn, A.A.Jlpo3nor, B.B.Jlynwun,
Xumusi, yriryoneHHbli ypoBenb, 10 kinace, MockBa «lIpocsenierne» 2020

Yyeonnk, B.B.Epemun, H.E.Ky3pmenko, A.A.Jlpo3nos, B.B.Jlyaun, Xwumus,
yriyOJieHHBIN ypoBeHb, 11 kimacc, Mocksa «IIpocsemienue» 2021

Meroandeckoe mocobue k ydeOHuky xumusa, B.B.Epemun, H.E.Ky3pmenko,
B.N.Tepenun, A.A.Jlpo3nos, B.B.JIynun, yriny06nennsiii ypoBens, 10 kiace
Metoanueckoe mocobue Kk yueOnuky xumus, B.B.Epemun, H.E.Ky3pmenko,
A.A.Jlpo3nos, B.B.JIynuH, yriny6nenHslil ypoBeHs, 11 kiace

[udposbie oOpa3zoBaTenbHbBIE PECYPCH U PECYPCHI CETH UHTEPHET






		2024-09-17T09:56:23+0300
	Николай Васильевич Шохин
	Я являюсь автором этого документа




