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MNOACHUTEJBHASA 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, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHSI Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 xmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npodUILHOTO OOyUYeHMS, MPHU3BAaHO OOECIEeUUTh O0O0Ieco0pa3oBaTEIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTalid UX K OBICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
IPOJOJDKEHU OOy4YeHHUsl B OpraHu3auusax MnpodecCHoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCS OJJHON U3 NPUOPUTETHBIX AUCIUILINH.

B mporpaMme 1o XMMHM Ha3HaY€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  WHTEPIPETALMI0 B  COOTBETCTBHM C  OCHOBOTMOJIAraroIIUMHU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIMH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaau3alus KOTOpoHh oOecrneynBaeT
NOJIy4YeHUE NPEACTaBICHUS O LEeNAX, COAEpX aHuM, OOLIeH cTpaTeruu
oOy4eHUs, BOCITUTAHUS U PA3BUTHS O0YyYaIOIIUXCS CPEACTBAMHU TIPEIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpeJeNieHre: MNPUHILIMIIOB CTPYKTYpUPOBAHUS W TOCIIENOBATEIbHOCTU
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0/0B K (DOPMUPOBAHUIO COJIEPKATEILHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuXxcs B
paMKax WTOTOBOM arrectanud B (OpME EIUHOTO TOCYJapCTBEHHOTO
’K3aMeHa M0 XUMUHU.

[Iporpamma aJig yriyOJIE€HHOTO U3YYEHUSI XUMUU:



e YCTAaHaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
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 METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOM MpPOrpaMMOMl MO XUMHUU
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 ¢ KoHuentyainbHbIMM nosnoxkeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATaloM  MOJYyYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa pacllUpeHHe U  YIIIyOJIeHHe TEOpPeTHUYECKON u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mnaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI pallMOHATU3allMU y4eOHOro Tpyaa |
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCSA YIUIyOsn€HHbIE Kypcbl — «Opranudeckas xumus» U «OOmas wu
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxxaHusg KypcoB «Opranudeckas xumus» Hu «OOmas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojiHgeTcs  (OPMUPOBAHMEM  MPEACTABJICHUH 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKini.

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 BIUSIHHE CMEXHBIC MpeAMEThI. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAHMM IIpeAMETa JUId KJIaCcCOB XHWMMKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPUMEPY, TAKUE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

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
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOJSIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHero ooumiero odpa3oBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 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 YIIayOJEHHOM YpOBHE M3y4YEHHUs IMpeaMeTa Mpernojaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U 00IIeH KyJIbTyphl 4YE€JIOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIUIIAX XUMUYIECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM 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 peanu3zanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKAECHHOCTH B TI03HABAEMOCTH SIBICHUM TIPUPO/IBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIUTAHWIO  HAa  OCHOBE  YCBOECHHS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHIENTHOM Mpo(deCCHOHATBHON 1 O0IIECTBEHHOMN JNeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OIMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPKAHUE OBYUEHUSA
10 KUIACC
OPTAHUYECKASA XUMUA
Teopernyeckue OCHOBbI OPraHUYECKOM XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3ny OPraHUYECKUX COETHMHEHHMIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoda: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl MNEpEeKpbIBAHHUS ATOMHBIX OpOUTaNe, G- MU T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
opranudeckux BemecTB. [loHsiTHe O CBOOOJHOM paaukaine, Hykieoduie Hu
anekTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKysipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHas. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DOnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPEKTHI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
byukuoHansHOM rpytie. 'omonorus. 'omonornyueckue psaasl. CucremMaTuyeckas
HOMeHKJIaTypa opranudeckux coenuHenuin (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

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

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHUYeCKHX BEIIECTB W MarTepuajaMud Ha HUX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYIN AIKAaHOB, SP -
ruOpuan3alusi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue 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.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aIKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOMHOM CBSI3W, NOJUMEpU3alMH M OKucieHud. [IpaBuino MapKOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

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

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHuE MoOJieKynbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCaMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHd. B3auMoaelcTBUE IUTaIOTCHAIIKAHOB C MAarHue€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

DOKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHS] BEIIECTB M HX MPEBPALICHUN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriepoga ¥ BOJOpPOJa B OPraHWYECKUX BEILECTBAX, IOJY4YEHUE HTHICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIUM 3aMEIICHUS, B3aUMOJICHCTBUE C OPraHUYE€CKUMHU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE THUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0sI osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  pPEaKUUU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKIaTypa. Pu3ndeckrue CBOMCTBA
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpelie.

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

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OO6mast xapaktepucTrka yriaeBoaoB. Knaccudukaius yrieBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJICTUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOJyYyeHUe >PUpoB 1eToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE 3TUJIOBOTO CIHPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bl ¢ TuapokcuaoMm memau(ll), BzammonpeicTBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. CII0KHBIE YPUPHI.

A30TCoaepxale OPpraHnvecKue coeTuHeHUsl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

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

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaHud. Ou3nYecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

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

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWU, IBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHbIE COeINHEHMNS].

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,

MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonmumepubie Marepuanbl. I[lmactmacchl (NOJMATUIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

DKCINEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJIeKyJIsipHOM (OPMyJIbl OPraHHMYECKOTO COCAUHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpHOU (DopMyIibl
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, KiaccuduKaius, HaOI0ICHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTUS,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dboTocuHTE3, NBIXaHWE, OENKHW, VYIJIEBOIbI, >KUPBI, HYKIECHHOBBIC KHCIIOTHI,
(bepMeHTHI.

["eorpadusi: mose3HbIe HCKOTTaeMbIe, TOTUIHBO.

TexHonorus: NULIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MUTaHUS,
MOIOIIIME CPENICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIIAA U HEOPTAHUYECKASA XUMUSA
Heopranmyeckasi Xummusi.

[lonoxxenne HemeTtaioB B Ilepuoandeckoi CUCTEME XHUMHUYECKHX
anemeHToB J.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. Du3nyeckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriaepona).

Bonopoa. Ilomydenue, ¢uznueckue M XUMUYECKHE CBOMCTBA: PEAKIMHU C
METaJUIaMA M  HEMETAJUIaMH, BOCCTAHOBHUTEJBbHBIE CBOMCTBA. ['mapunsbl.
ToniuBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenuwe B mpupoje, crnocoObl MOdydeHus, (U3HNYECKUE U
XUMHYECKUE CBOMCTBA. [ asloreHoBOomOpOAbl. BaxkHEnIIne KUCIOPOACOAEPKAILINE
COEJIMHEHHUS rajoreHoB. JlabopaTopHble U TPOMBIIUICHHBIE CIIOCOOBI MOJYyUYECHHUS
rajgoreHoB. [I[puMeHeHre rajJoreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI TMOJIYYEHUS
kuciopoaa. @uU3NUeCKue U XMMHUYECKUE CBOMCTBA M MPUMEHEHHUE KUCJIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

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.

A3zor. Haxoxnenue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3UYECKUE U
XMMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHUIIBI a30Ta. A30TUCTAs U a30THaA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCOTHL. [IpuMeHeHue azoTa
U €ro COeIMHEHHUI. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CrnocoObl MONMydeHUs, (QU3HUECKUE H
xumudeckue cBoictBa. Dochuapl u pochun. Oxcunsl ochopa, ochopuas
kuciota u e€ conu. [lpumenenue ¢ocdopa u ero coeauHeHuit. PocopHbie
yaoOpeHus.

Yrnepoa, HaxoXIeHHWE B TOpUpojAE. AJUIOTPOMHBIE  MOIUDHUKAIUU.
dusznyeckne W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIMIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u eé
COJIM. AKTUBUPOBAHHBIN yTrojb, afacopOuus. DysiaepeHsl, rpadeH, yriepoHbie



HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEMIECTB, 0OPA30BAHHBIX YTIEPOIOM, U €r0
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 [leprondecko CUCTEME XMMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX O000JOYEK aTOMOB MeTawioB. OOrmiue
¢dbusnueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuaBel METAIIOB.

DNEeKTPOXUMHYECKUN psAl  HanpsokeHuid  MertamuioB.  OOmme  crnocoObl
ITOJTYYEHHUS METaJIOB: TUIPOMETAILTYPTHS, MMAPOMETAJLTYPIus,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3UHU.

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

Oo6mas xapakrepuctuka MmetauioB |IA-rpynmer Ileprogudyeckoil cucTemsl
XUMUYECKUX DJIEMEHTOB. MarHuii W KajdblUW: TOJydyeHHue, (PU3NYECKHe U
XUMHYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCIUHEHUM.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

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

OOmasi xapakTepucThka MeTauioB To004HbIX 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). Xpomatsl U auxpomarhl, HX
OKHUCJIUTEIbHBIE CBOMCTBA. [lo/TydeHrE U IPUMEHEHHE XpOMa.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlia M €ro COCIWHECHUU.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHE CBOMCTBA JKejie3a U ero coequHeHnii. OKCHIbI,
ruapokcuasl u conu xeneza(ll) u xxenesa(lll). [Tonyuenune u npuMeHeHue xene3a
Y €ro CILIABOB.

DOU3UYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coennuHeHun. [loyuenue u
MIPUMEHECHHUE MEJIU U €€ COCIUHECHUMU.

[Muuk: momydeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
IIMHKA U €r0 COCINHEHU.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOPEHHE cephl, ¢ocdopa, Keie3a, MarHus B
KUCJIOPOJIE, HU3YYCHHE KOJUIEKIMU «MeTamuibl W CIUIaBbD», B3aUMOJICVCTBUE
HICJIOYHBIX U IIEIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE IIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
1IEJI0YEHN, KAYECTBCHHBIE PEAKIIMH HA HEOPTraHWYECKUE aHHOHBI, KATUOH BOAOPO/Ia
M KAaTHOHBbl METAJUIOB, B3aWUMOJCHCTBUE THAPOKCHJIOB ATIOMUHHUS M IUHKA C
pacTBOpaMH KHUCJIOT U LIEIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«Tanorensl», «Cepa u €€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUS»,
«MeTasibl TIaBHBIX TOATPYII», «MeTauibl TOOOUYHBIX MOATPYIII.

Teopernueckue 0CHOBbI XUMHUM.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKAU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 aTOMHBIM — OPOHUTAIISM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>KJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepuonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA W lleproanyueckor CUCTEMBI
XAMHUYECKUX JOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUECKHX JIEMEHTOB M 00pa3yeMbIX UMU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TIpyndnaM ¢ TIepuoaaM. J3HA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBsA3U. l1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAaJECHTHOW CBsA3U. KparTHeie CBs3u. BomgopoaHas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

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

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

BemecrBa  MONEKYJIIPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HUA.  THIIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHeix cucremMax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALlUM PacTBOPOB:



MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpanus. HaceleHnusie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpuctammoruaparsl.

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

Knaccudukanus XuMuuecKuxX peakiuid B HEOPraHWYECKOM U OpraHuYeCcKOM
XUMUH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBpaIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMbie 1 HEOOpPATHUMBIC PEeaKIMu. XUMHUUYECKoe paBHOBecue. KoHcTanTa
XUMHUUYECKOTO paBHOBecUsA. DakTOpbl, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHA: TeMIepaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYACTBYIOIIHNX B
peakumu. [Ipunun Jle [larense.

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

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

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3lioKEHHUE TMEPOKCHUJAa BOJIOPOJa B MPUCYTCTBUM KaTalu3aTtopa, MOJIEIH
KPUCTAUTNYECKUX PEHIETOK, TPOBEJICHUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eiieHre
Cpeabl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIIMSIHUS Pa3IUUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TOJOKEHHE XUMHYECKOTO
paBHOBECHSI.

XHUMHUSA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUS yeioBedecTBa. [lonsTue
O HAy4YHbIX METOJIaX TIO3HAHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble puHUIKIBI OpraHU3alui XUMHYECKOT0 IPOU3BOACTBA. [IpoMbllieHHbIE
CIIOCOOBI TOTYYEHUSI BAKHEUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA AMMHAKA,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMBITIIIEHHBIE CITOCOOBI MOMYYEHUSI METAUIOB U
CIJIaBOB. XMMHMYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEAbl U €ro IMOCIEICTBUA.
Ponb xuMuu B 00eCieUeHIH SHEPTETUUECKON 0€30MacCHOCTH.

XuMHsi H 340pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUN MEIULIMHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs TMpernapaToB OBITOBOM XHMHH B IIOBCEIHEBHOMN
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

PacuérHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CJIH OJIHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcTBOpE, JOJIM BbIXOAA NPOAYKTa pPEaKIHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKorM xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATHH, MPUHATHIX B OTACIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHUpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kiaeTka, opraHusM, dKocucTema, onocdepa, MeTaboIn3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOIAeMbI€, TOMJIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPHAJIOB, OJJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



IJTAHUPYEMBIE PE3VIJIBTATBEI OCBOEHU A ITPOI'PAMMBI 110 XUMHNUU
HA YT'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBILLEI'O OBPA30OBAHIMA
JIMUHOCTHBIE PE3YJIBTATHI

B COOTBETCTBMH C CHCTEMHO-JEITEILHOCTHBIM IOJXOJOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUSA NpeAMeTa «XHMHS» Ha YpPOBHE CPEIHETO
oOmiero 0o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTABISIONIAE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACICHHUIO; HATMYME MOTHUBAIUU K
0Oy4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMH M HOpPMaMU TIOBEJEHHUs; HaJU4YWe
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH IIE€JIU U CTPOUTH
’)KM3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHUS MpeAMeTa «XHMHUS»  OTPakKaroT
c(hOpPMHUPOBAHHOCTh OIBITA II03HABATEJILHOM M TMPAKTUYECKOW JESATEIHbHOCTH
oOyyJaromuxcs B MpoLecCce peain3alui 00pa30BaTeIbHON EITEIIbHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOECHUA TMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU NESITEIbHOCTH
oOydJaromuxcsi B MPOIECCe pealn3alud o0pa3oBaTeIbHON JEATEIbHOCTH, B TOM
YHCJIE B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXCHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABJICHUSI O COLNUAIBHBIX HOPMAax M MpaBUaxX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

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

CIIOCOOHOCTH TOHMMaTh WM TPWHUMATh MOTHBBI, HaMEpPEHHS, JIOTUKY H
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMYHbBIX BUJIOB YUCOHOU NIESITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XUMHUHW, OCO3HAHMS TOTO, 4YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MTOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;

MHTEpPECA W TNO3HABATEJIBHBIX MOTHBOB B IIOJYYEHHH U IOCIECAYIOLIEM
aHajau3e MH(POpMAIMU O MEPEIOBBIX JTOCTHKEHHUSIX COBPEMEHHOMW OTEUYEeCTBEHHOM
XHUMHU,



3) AyXOBHO-HPAaBCTBEHHOT'0 BOCIIMTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUCHTUPYSICh 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:

MOHUMAaHUsl 1EHHOCTEH 3M0pOBOro W 0Oe3omacHOro o0pas3a >KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTENbCKON
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKA Ha aKTHUBHOE Yy4yacTWE B PEHICHWH MPAKTUYECKUX 3aaad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY U3Yy4YEeHUI0 Mpodeccuil pa3muyHoro poaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur M peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
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;

MOHMMAHMS TJIOOATBLHOIO XapakTepa HSKOJOTHYECKUX MpOoOJieM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIUX BPEI  OKPYKAKOLIEH
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

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

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKW U 0OIIECTBEHHON NIPAKTUKH;

MOHMMAaHUSl cCHeMuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpPYKarolIeM MHUpE Kak O €IMHCTBE MPHUPOJbI U YelIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpPAaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTEpPUATLHON KyJNbTYpbl, B PEIICHUH TJ100aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00€CTICYeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHUMaHUs CYLIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHaliM3a U OOBSICHEHUS SIBIICHUM OKpPY>KarOIIero Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHbBIC 3aKITIOUCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIE0BATENbCKOM NETEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSAM Tpy/Aa B pazNudHbIX chepax mpodeccruoHaaIbHOM
JEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XWMHUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKITMOHATILHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHS B MO3HABATEIBHOM M COIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAesiTh LENU JIeITEIbHOCTH, 3ajJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABIMBATH MX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JII OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTAHABIMBATh IPUYUHHO-CIICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYKJCHHUS (MHAYKTUBHbBIC, JE€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIB3YEMbIE B XUMUHU CHUMBOJAYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOCIBHBIC TIPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, YpaBHCHHE XUMHUYECKON
peaknuu — TPU PEIICHUU YYEOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,



IPUMEHATh HAa3BaHHbIE MOJEJIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJECTh OCHOBAMU METOJOB HAYYHOTO IO3HAHUS BELIECTB U XUMHYECKUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYITUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTa
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMSI TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOTO IIJJAHUPOBAHUS W IIPOBEICHMUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB [TO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOIO COJEP)KaHMs, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMalMK, HEOOXOAWMOM Il BBINOJHEHHS YYE€OHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMHpOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYyJibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCITOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:
3aJlaBaTh BOIMPOCHI M0 CYHIECTBY 00CYK/1aeMOM TEMbI B XOJ€ IUaIora u/uiu
JUCKYCCHUH, BBICKA3bIBaTh UJIeU, (POPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHUS NPEJI0KEHHOMN 3a/1a4u;



BBICTYIIaTh C IPE3EHTAlUel pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO UCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaau3allui y4eOHOro MpoeKTa, 1 POPMYyITUPOBATH BHIBOJBI
0 pe3yibTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryisiTuBHBIC YHUBepCaJbHbIe y4eOHbIe AeliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTH CBOK IIO3HABATEIIBHYIO
JEATEIIBHOCTD, ONpenessas €€ LeNIM W 3a7add, KOHTPOJUPOBAaTh U IO MeEpe
HEOOXOJUMOCTH KOPPEKTHPOBATh MPEUIaraéMbplii  aJIlOPUTM JACUCTBUNA IpHU
BBIMIOJJHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIN croco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYILECTBIATh CAMOKOHTPOJIb JAEATEIPHOCTH HAa OCHOBE CaMOaHalIW3a U
CaMOOLICHKHU.

HNPEIMETHBIE PE3YJIBTATbBI

[TpenMeTHBIEC pe3ynbTaThl OCBOCHUS MPOTPAMMBI TI0 XUMUU Ha YIiyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIEro oO0pa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
JUIs y4eOHOTro npeaMeTa «XUMHUs» HayyHble 3HAHUS, YMEHUS U CIIOCOOBI AEUCTBUM
[0 OCBOEHHIO, MHTEPHPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMUHBIX Y4E€OHBIX
CUTYaIUsIX, a TAK)KE B peaIbHBIX )KM3HEHHBIX CUTYAIUsIX, CBI3aHHBIX C XUMHEH. B
nporpaMMe MO XUMHUHU TIPEeIMETHBIE pEe3yJabTaThl MPEJICTaBICHBI IO Tojam
U3Y4YECHHUS.

10 KJIIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKaAoT:

c(OpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOM
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojid B 00€CNEUYeHUU yCTOHYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBO 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HCTOYHHUKOB SHEPrHH, B oOecrieueHun palMOHAIBLHOTO
IPUPOJIOTIONIB30BaHUs, B (OPMUPOBAHUN MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJloBEeKa, a TakKKe DKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBIO U IIPUPOJHOU CPELE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAaHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUS — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
oboiouka aroma, S-, P-, d-aToMHbIC OpOWTaIM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, HWOH, MOJeKyJa,



BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeneT, (PyHKIHOHAIbHAS
Tpynmna, paaukain, CTPYKTypHble (opmymbl (pa3BEPHYTHIE, COKpalllEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M TPOCTpPaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUU pANl, TOMOJIOTH, YTIECBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEpKAIMEe OPraHWYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHUS; TEOPUH, 3aKOHBI
(nepuoanueckuit 3akoH J[. M. MeHneneeBa, Teopus CTPOCHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUSI MACChl BEIIECTB, 3AKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TMpPU XUMUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUI; MPEACTaBICHUS
O MEXaHU3MaX XHMHUYECKHX pEaKUui, TEPMOJMHAMMYECKUX W KHHETHYECKHX
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
UCITOJIb30BAaHUU BAKHEWILIMX OPTraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NESATEIbHOCTH ~ 4YeJIOBeKa, OOMMX  HAay4YHbIX  NPHUHLMIAX  XUMHUYECKOIrO
IPOM3BOJCTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, IepepadOTKH HePTH);
c(OPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIA,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSTHS MpPHU
ONMCAHUM COCTaBAa, CTPOCHUS U CBOKCTB OPTaHUYECKUX COEITMHEHMI;
chOpMHPOBAHHOCTH YMEHHUIA:

UCITIOJIB30BaTh XUMUYECKYI0 CHMBOJIMKY JUISl COCTaBJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (HOPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLHUHA M PaCKpbIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  INOCPEICTBOM  COCTABJICHMS
ANIEKTPOHHOIO OallaHca JTUX peaKlMil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHMIA;

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

c(OpMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh NMPHUHAJICKHOCTh M3YyUEHHBIX
OpraHMYeCKUX BEHIECTB MO HX COCTaBY U CTPOCHUIO K OIpPEACTIEHHOMY
KJIacCy/Tpynmne COCIMHEHWH, [JaBaTb UM Ha3BaHMUS 10 CHCTEMaTHYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BaHUS IS OTIEIHHBIX
IIPEICTABUTENIE OPraHUYECKUX BEIIECTB (3TWIIEH, alleTWIEH, TOJIYOJ], TJIULEPUH,
TWJICHTJIMKONb, (PEeHOd, (QopManblaeru, aieTalbleruy, aleToH, MypaBbHUHAas
KHCJIOTa, YKCYCHAsl KMCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NATbMUTHHOBASI KUCIIOTHI,



TJIMIWH, aJJlaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSIX (KOBAJICHTHAas M WOHHAs CBSI3b, G- WM T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. BytiepoBa 1151 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, HUKIIOAIKAHOB, AJIKEHOB, aJKaIUEHOB,
aJKUHOB, apOMATHUYECKUX YIJIEBOJOPOJAOB, CHUPTOB, albJCTHIOB, 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 TMOATBEP)KJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOU CBSI3M (G- M T-CBSI3M), B3AUMHOTO BIIUSHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh 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
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

chOpMHUPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3alINIO, BBISIBICHUE 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,
WCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHHUI: TPOBOJUTH PACUETH MO0 XUMHUYECKUM
dbopmynam U ypaBHEHHUSIM XUMHUYECKUX PEAKIIUN C HUCIOIh30BaHUEM (PU3NUYECKHUX
BEMYMH (Macca, OOBbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX



BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKJICHUID XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HW3BECTHBIM 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 MOJYYEHHBIE 3HAHUS JISl IPUHSTUSL TPAMOTHBIX PEIICHUN
npo0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN OSKCIEPUMEHT (MOJyuYeHHEe M HU3YYEHUE CBOWCTB OpPraHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU 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, MPEJACTaBJSAT, B pa3iaudyHor dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOro MOBEACHHS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJNSX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAKOLIEH
MPUPOJTHON CPEJIbI U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIUICHHOCTHY U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON nH(POpMaILIMK B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, MHTEpHET U Ipyrue), KpUTUIECKH
aHAIM3UPOBATh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ M UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHONW y4eOHOI 3a1auei.

11 KJTIACC

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

c(OpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUaIbHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJICHUW MPHUPOJBI, O MECTe M 3HAUCHUU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYEHUU YCTOWYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYECKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEpPHATIOB, HOBBIX
VMCTOYHUKOB SHEPTHH, B OOECIEYCHUH PAI[MOHAIBHOTO MPUPOJIOIOIH30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEN KyJIbTyphl YEJIIOBEKa, a TakxKe



HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 30POBBIO U MPHUPOJHOMN

cpene;
BJIQJICHAC  CHCTEMOH  XHUMHYECKMX  3HAHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SIpo aToMma,

M30TOIIBL, JJIEKTPOHHAS 000JI0UKa aToMa, S-, P-, d-aTOMHBIE OpOUTANIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHUSI aToMa, TMOpUau3alivs aTOMHBIX OpOuTasel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHCIIECHUS,
XMUMHYECKasl CBs3b (KOBAJICHTHAsl, WMOHHAs, MeETalJIM4yecKas, BOJOPOAHAs),
KpUCTAJUIMYECKasT PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SJIECKTPOJIMTHI,
HEAJIEKTPOJIUTHL, JIEKTPOJIUTHYECKAs JUCCOLMALMS, CTENEHb JIHUCCOLMALNY,
BOJIOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAaHOBHUTENb, TEIJIOBOH H3(PdeKT
XUMUYECKON peaKIMK, CKOPOCTh XUMUYECKON peaklni, XHMHUYECKOE PaBHOBECHUE;
TEOPUU M 3aKOHBI (TEOPHs SJIEKTPOJUTHUECKON AUCCOIMALMM, MEPUOANYECKUN
3axoH /.M. MeHneneeBa, 3aKOH COXpPaHEHHUs MACChI BEILIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS] SHEPTUU NPH XUMHUYECKUX PEAKLMsIX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE [OHUMAaHUSA
IPUYMHHOCTH M CUCTEMHOCTH  XUMHUYECKHX  SIBJICHUH;  COBPEMEHHBIC
IIPEICTABICHUS. O CTPOCHUU BEIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJSIPHOM ypPOBHSAX; MPEJICTAaBICHUS O MEXaHM3Max XUMHUYECKUX
peakuuii, TEPMOAMHAMUYECKMX W  KUHETHYECKHMX 3aKOHOMEPHOCTSIX  MX
IIPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX M AUCHEPCHBIX CHUCTEMAX;
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHUH U OE30MacCHOM
UCIOJIb30BaHUHU BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKON
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIUOAX  XUMHUYECKOIO
POU3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHHIl: BBISBIATH XapaKTepHble NMPU3HAKU MOHATHUH,
yCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MPHU
ONMHMCAHUHM HEOPTAHUUYECKHUX BEIIECTB U UX MPEBPALLECHUN;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  ypPAaBHEHUM  XMUMHYECKUX  pPEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHMSIX, BUJ XMMHUYECKOU CBSI3U (KOBAJICHTHAs,
VWOHHAs, METaJUIMYeCKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW  pEETKU
KOHKPETHOT'O BEIECTBA;



c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKON PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBIA MEXAHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBA3H;

C()OPMUPOBAHHOCTh ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pEarupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTETICHE OKHCIEHHUS »SJIEMEHTOB, OOpaTUMOCTH, YYAaCTHUIO Karajau3aTopa U
JPYTHE); CAMOCTOATEIBHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUN
M3Yy4acMbIX BEIIECTB U XMMUYECKUX PEaKIU;

Cc()OPMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPUOJUYECKOTO 3akoHa /.
N. MenaeneeBa 1 JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPHUOIOB
[lepuomnueckoit  cucremsl .M.  MeHngeneeBa,  UCNOJNB3ysSl  TOHSTHUA
«IHEPreTUYCCKHE YPOBHM», «IHEPTeTHUYECKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMMYECKHUX AJIEMEHTOB U HUX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

chOpPMHPOBAHHOCTh YMEHMI: XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILLIECTBOBAHUE T€HETUYECKOW CBS3M MEXIYy HEOPraHMYECKMMM BEIECTBAMU C
ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM;

c(OPMHPOBAHHOCTh yYMEHHUSl PACKPBhIBaTh CYIIHOCTb: OKHCIIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
TUX peakUui; peakuuid HOHHOro OOMEHa IMyTEM COCTaBJICHHUS UX IMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakUMil  TUAPOIW3a;  PEaKIUi
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(OPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIHUN C y4ETOM HMX DHEPreTUUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUMud B 3aBHCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHeWHUX Bo3aeicTBui (mpunuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepHU30BaThb XUMHUYECKHE pEeaKluHu,
JeXallue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHCIOTHI, aMMHAaKa,
oOIMe HayyHble MPUHLIMIBI XUMUYECKHMX MPOU3BOJICTB; LIEJIECO00Pa3HOCTD



MPUMEHEHUSI HEOPTAaHWYECKUX BEIIECTB B MPOMBINUICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIONB3a;

c(OpPMUPOBAHHOCTh BIAJCHUS CHUCTEMOW 3HAHUN O METOJaxX HAay4YHOTO
MO3HAHUA SIBJICHUM NpUpoabl — HaOMI0IEeHUe, H3MEPEHHE, MOJECIMPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBI ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS MPUMEHSTH 3TH 3HAHHS TIPH SKCIIEPUMEHTAIILHOM HCCIIEIOBAHUH BEIIECTB
U s OOBSCHEHWS XHUMHUYECKUX SBJICHHH, HWMEIOIMHUX MECTO B TPUPOJE,
MPaKTUYECKOMN ACSITEIIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee 0CO3HAHHOTO TTOHMMaHUsI MaTepUaIbHOTO €MHCTBA MUPA;

cOPMHPOBAHHOCTh, YMEHHUS TMPOBOAWTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUN «MaccoBas JIOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAsT KOHIICHTPAIUS»;
Macchl BEIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO M3 YYaCTBYIOIIMX B PEAKLMU BEIIECTB; TEIJIOBOro 3¢ dexra
peaklMy; 3HAYECHHUS BOJOPOJHOIO TOKA3aTelNsi pacTBOPOB KHUCIOT M LIENOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJyKTa PEAKIMHU, €CIM OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJE PacTBopa C
OTpeIeIEHHON MacCOBOM J10JIe pacTBOPEHHOIO BEIECTBA WJIM JIAHO B M30BITKE
(MMeeT mpHMECH); JOJM BbIXOJA MNPOAYKTa pEaKkUUH; OOBEMHBIX OTHOIICHH
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA  JIKCIIEpUMEHT  (MPOBEACHHE  peakuuii HOHHOrO  OOMEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONPEIeTICHUE
CpeIsl pPAacTBOPOB BEIHIECTB C TMOMOIIBI0O HWHAWKATOPOB, HW3YUCHUE BIIHMSHHS
pasnuYHBIX  (AKTOPOB HA CKOPOCTh XWMHYECKOW PpEaKIMH, PEIICHUE
DKCIIEPUMEHTANFHBIX 3a7ad 1o Temam «Metammey u  «Hemeramne») ¢
COOJTI0JIEHNEM TIpaBUiI 6€30MacHOro0 OOpalleHus ¢ BEIIeCTBAMU U J1a00paTOPHBIM
obopynoBanueM, (GopMyIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATh B
pasnmuyHOM (opMe pe3ybTaThl IKCIICPUMEHTA, aHAJIM3UPOBATh W OICHUBATH HUX
JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHUM: COOJIIOIaTh MPaBUJIa TTOJIb30BAHUS XUMUYECKOM
nocyoM W j1abopatopHbIM OO0OpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBHM C HWHCTPYKIHMSAMH TIO BBIMOJHEHUIO Ja0OPATOPHBIX XHUMHYECKUX
OTBITOB, JKOJIOTMYECKH IEIeCO00Pa3HOr0 TMOBEACHUS B OBITY W TPYIOBOM
JESATETLHOCTH B IEJISIX COXPAHEHUsS CBOETO 370POBbS, OKPYXKAIOIIECH TMPUPOTHON
Cpenbl H JOCTIKCHHsS €€ YCTOWYMBOTO PAa3BHUTHs, OCO3HABAaTh OMACHOCTH
TOKCUYECKOTO JEHCTBUS HA KUBBIE OPTaHU3MBbI OIMPEACIIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHUMas cMbIcs nokazarens [1K;



c(hOpPMHUPOBAHHOCTh YMEHUMW: OCYIICCTBIISITH I1E€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAS
JaUTepaTypa, CpelcTBa MaccoBoi nHbopmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOpMAIHIO, TiepepadbaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM y4eOHO 3a1aueH.
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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/

Paznen 2. YrieBoaopoabl

2.1

[IpenenbHbie yIIeBOAOPOALI — AJKAHBI,
UKJIOAJIKAHBI

Ennnasg xoiuieknus
HOP:

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

ApomMaTudeckue yrieBoaoposl (apeHsbl)

14

Ennnas xoiuieknus
HOP:

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

EI[I/IHa}I KOJIJICKII U
LOP:

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

2.4

[IpupoaHbIE UCTOYHUKH YTIIEBOIOPO/IOB
U UX nepepadoTka

Ennnas xoiuieknus
LHOP:

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

[IpuBneuenue
BHUMAaHUS
IIKOJILHUKOB K
[IEHHOCTHOMY
aCTICKTy U3Yy4aeMbIX
Ha ypoKax sIBJICHUH,
OpraHu3alus ux
paboThI C
MoJIy4yaeMou Ha
YpOKE COLIMaIbHO
3HAYUMOM
uHpopmanuei,
WHUIIUUPOBAHUE €€
o0CyXKIeHHUs,
BBICKA3bIBAHUS
YUYalIMHCS 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. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust

3.1

3.2

Cnuptel. ®enon

KapOoHuIbHBIE COETMHEHMS: aTbJIeTUIbI
1 KeToHBI. KapOOHOBBIE KUCIIOTHI.
Crnoxubie 3¢upsl. XKupsl

35

11

21

Ennnag xoieknus
HOP:

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

Ennnas xoimieknus
LOP:

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

EI[I/IHa}I KOJIJICKII U
HOP:

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

IIpumeHnenne Ha
ypoke
MHTEPAaKTUBHBIX
¢dbopm paboTbI
y4daluxcs:
MHTEJJIEKTYaJIbHBIX
urp,
CTUMYJIUPYIOIINX
[I03HABATENIbHYIO
MOTHBALUIO
IIKOJIbHUKOB;
JIACKYCCUH,
KOTOpBIE JaloT
y4dammest



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 xomtekuus
HOP:

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

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

33 Yreson ? talog/rubr/d05469af  mapax, KoTopbie
-69bd-11db-bd13- ydaT MIKOJbHUKOB
0800200c9c¢10/758 KOMaHIHOH padore
53/ U B3aUMOJCHCTBHIO

C IPYTUMH JI€THMHU.
Uroro no pazneny 41

Pasnen 4. A3oTcoaepikamme opranudeckue coeIMHeHUs

4.1

AMUHBI. AMUHOKHCIIOTHL. benku

12

Ennnasa xoiuieknus
LOP:

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

Nunnmuposanue n
MOAJICPKKA
HCCIIEN0BATENBCKON
JIEeATEITbHOCTH
IIKOJIbHUKOB B
paMKax peanu3alnuu
MU
WHJIUBUIyAJIbHBIX U
IPYIITOBBIX
HCCIIEN0BATENBCKUX
IIPOEKTOB, YTO JACT
ITKOJTbHUKAM
BO3MOYKHOCTh
MpPHOOPECTH HABBIK
CaMOCTOSITEIIBHOTO



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
poOJIeMbI, HaBBIK
TreHepUPOBAHUA U
oopMIIeHUS
COOCTBEHHBIX HIEH,
HaBBIK
YBXKHUTEIHHOTO
OTHOIICHUS K
qYKUM HJICSIM,
0(OpMJICHHBIM B
pamKax JIpyrux
uccienoBaTenei,
HABBIK yOJIMYHOTO
BBICTYIUICHHS
nepes ayaAuToOpue,
apryMEHTHUPOBAHHUS
W OTCTAauBaHUS
CBOEU TOYKHU

3peHusL.
Wtoro no pazneny 12
Paspnen 5. BeicokoMoJIeKy AIsIpHbIe COCAUHEHUS
Enunast komutekuuss ~ OpraHu3zanus
LHOP: medcTna
http://school- MOTHBHPOBaHHBIX
5.1 BbIcOKOMOJIEKYIISIpHBIE COSTUHEHUS 6 collection.edu.ru/ca = 3pyaupoBaHHBIX

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

ydamuxcsa HajJ 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/

JIAIOIIETO
HIKOJIBLHUKAM
COLIMAJILHO
3HAUMBIN OITBIT
COTPYAHUYECTBAN
B3aMMOIIOMOIIIH.




11 KIIACC

HaumMmeHoBanue KoaudecTBO yacoB BocnuTaTeabHbIH
Ne dyekTpoHHbIe (LM POBbLIE)
pa3aeyioB U TeM Kourpoububle IIpakTHyeckue KOMIIOHEHT
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NpPOrpamMMblI padoThI padoThI
Pasznen 2. Heopranuueckasi Xummusi
Enunas xomnexuus [HOP:
http://school-
1.1 H 31 1 3 .
CMETAILIET collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c11/75935/
Ennnas xomnexmus [{OP:
http://school-
1.2 M 23 1 2 .
TRt collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c11/75934/
Hroro no pazgeny 54
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
YcTaHoBlIeHHE
)IOBepI/ITCJ'H)HI)IX

2.1

CrpoeHue aToma.
[Tepuonnueckuii
3aKOH U
[Iepuonnueckas
cucrema
XUMHUYECKUX
anemeHToB /1. 1.
MenneneeBa

Ennnas xomnexmus [{OP:

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

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

OTHOILLIEHUN MEXITY
YUUTENIEM H €T0
YUEHUKaMH,
CIOCOOCTBYIOIINX
MO3UTHBHOMY
BOCTIPHUSITHIO
yUaIIuMHUCs
TpeboBaHuil U
POCKO yuuTens,
MIPUBIICUYCHHUIO 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
o0cyxmaemMol Ha
ypoKe
nHpopMmanuu,
AKTHBH3AIMHHUX
IM03HABaTEIILHOM
JIeSITEIIbHOCTH.

[IpuBneuenue
BHUMAaHUS
LIKOJIBHUKOB K
LIEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
YPOKax SIBJICHUH,
OpraHu3alus ux
paboThI C
MOJy4aeMoOM Ha
YPOKE COLUAIBHO
3HAYUMOM
uH(popmalue,
WHUIIMUPOBAHUE €€
o0CyXIeHHUs,
BBICKA3bIBAHUS
YYAIIUMHCS CBOETO
MHEHHS 10 €€
MOBOJTY, BEIPAOOTKHU
CBOETO K HEU
OTHOIIIEHUS.

IIpumMeHeHue 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
yUalmxcsi:
MHTEJJIEKTYaTbHBIX
urp,
CTUMYJTHPYIOIIHX
MM03HABATEIBHYIO
MOTHBAITHIO
IITKOJILHUKOB;
JIUCKYCCUH,
KOTOpBIE JAIOT
yyanmmest
BO3MOXXHOCTh
prOOPECTH OMBIT
BEJICHUS
KOHCTPYKTHBHOTO
JIasora;
TPYNIOBOM pabOThI
WK paboTHI B
napax, KOTopbie
y4aT MKOJbHUKOB
KOMaHJIHOHM paboTe
¥ B3aMOJICHCTBHIO
C IPYTUMH JICTHMHU.

Hroro no pazneny 39
Pa3gen 3. XumMus 1 :Ku3HbL

31 MeTtoasl 9 Ennnas xomneknus LTOP: Nuannuuposanue 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/

XUMHHU. XUMUS U
JKU3Hb

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

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

HCCIIeI0BaTEIbCKOM
JIeITEIbHOCTH
IIKOJILHUKOB B
paMKax
peanu3anuu UMHA
WHVUBUIYAIBHBIX U
IPYMIOBBIX
HCCIIEIOBATEIbCKUX
MPOEKTOB, YTO JIACT
HIKOJIbHUKAM
BO3MOKHOCTb
PUOOPECTH HABBIK
CaMOCTOSITEILHOIO
penieHus
TEOPETUYECKOMN
POOJIEMBI, HABBIK
TCHEPUPOBAHUS U
oopmIieHUs
COOCTBEHHBIX HIEH,
HaBBIK
YBaXXHUTEIHHOTO
OTHOIIICHUS K
qYXKUM HJICSIM,
0(pOpMIICHHBIM B
paMKax JIpyrux
HCClIeIoBaTelIeH,
HABBIK TyOJIMYHOTO
BBICTYIUICHUS
nepes ayaIuTopHuei,
apryMEeHTHUPOBAHUS




" OTCTAauBAaHUA
CBOEU TOYKU

3pCHUSL.
Hroro mo pazueny 9

OBUIEE

KOJIMYECTBO 102

YACOB I1O

[TPOI'PAMME




Ne
n/n

Tema ypoka

HOYPOYHOE IINTAHUPOBAHUE

10 KITACC

KoanuecTBo 4acoB

Jdara nzyyeHus

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoTshI

IJIaH

dakr

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipeamer u 3HaYeHUE OPraHUYECKON
XUMUHU, IIPEJICTABICHUE O MHOr000pa3uu
OPraHNYeCKUX COCTUHEHUHN

4.09

EI[I/IHa}I KOJIJICKIIUA
LOP: http://school-
collection.edu.ru/cat
alog/rubr/d05469af-
69bd-11db-bd13-
0800200¢9c10/7583
2/

DJEKTPOHHOE CTPOCHUE aTOMa yriiepoja
(ocHOBHOE U BO30YXAEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXXKHOCTH aTOMa yriepoJia

XuMHUecKas CBS3b B OPraHUYECKUX
coequHeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBSI3EH

5.09

8.09

Ennnas xojuieknusa
LOP: http://school-
collection.edu.ru/cat
alog/rubr/d05469af-
69bd-11db-bd13-
0800200c9c10/7583
4/

EI[I/IHa}I KOJIJICKIIUA
LIOP: http://school-
collection.edu.ru/cat
alog/rubr/d05469af-
69bd-11db-bd13-
0800200¢9c10/7583
5/



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/
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-bd13-0800200c9c10/75834/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75834/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75834/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75834/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75834/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75834/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75835/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75835/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75835/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75835/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75835/
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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/

OnacToMepbl: HaTypaJIbHbII

EI[I/IHaH KOJUICKIHA

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

99 cnmreTeckue Kay4yiu, Pesiia 1 20.05 alog/rubr/d05469af-
' 69bd-11db-bd13-
0800200c9c10/7584
5/
Ennnas xojuieknus
LOP: http://school-
BosnokHa: HaTypaibHbIe, HCKYCCTBCHHBIC, collection.edu.ru/cat
100 cuHTeTHYecKuE. [TomuMepsl CriennanbHOro 1 20.05 alog/rubr/d05469af-
Ha3HAYECHUS 69bd-11db-bd13-
0800200c9¢c10/7584
5/
IIpakTuyeckasi pa6ora Ne 6. Pemienne
101 IKCNEPUMEHTAJIBHBIX 32/124 110 TeMe 1 21.05
"Pacno3zHaBaHue MJIaCTMACC U
BOJIOKOH"'
O06o001eHre U CHCTEMaTH3aIIHS
102 M3Y4YEHHOI'0 MaTepuaia 1o TeMe 1 24.05
"BBICOKOMOIEKYJIIPHBIE COETUHEHUS "
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



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/
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/

11 KITACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
JarTa nzydyenus
Ne uudposbie
Tema ypoka KonTpoabsubie  IlpakTuyeckue
n/n Bceero oOpa3oBaTeJibHbIE
padoThbI padoTbI Maan daxr pecypen
Enunast komtekius
LHOP:
[TonoxkeHre HEMETAJIOB B hito://school-
[Tepuonnueckoit cucteMe XMMUYECKUX _D?
snementos JI. . Menneneesa u 1 6.09 collection.edu.ru/ca
OCOGCHHOCTI/I. CT. OCHI/II;[ HUX aTOMOB | talog/rubr/d05469af
duzndeckue CB:ﬁCTBa HeMeTaJIJIOB' -690d-11db-ba13-
0800200c9c11/759
35/
Enunas komnexnusa
1HOP:
http://school-
AIIOTpOIINS HEMETAIUIOB (Ha pUMepe collection.edu.ru/ca
1 6.09
KHCJIOpOa, cepbl, ochopa u yriaepoza) talog/rubr/d05469af
-69bd-11db-bd13-
0800200c9c11/759
35/
Bonopon: nonydenue, pusznueckue u bubmorexa HOK
. r 1 7.09 https://m.edsoo.ru/ff0
XUMHYECKHE CBOMCTBA. [ Mapusl d44ddo
["asioreHsl: HAX0XIEHUE B PUPOJIE, bubmmoreka [JOK
CTIIOCOOBI OTYYCHUS, PU3UIECKUE H 1 13.09 https://m.edso00.ru/00
XHUMHUYECKHE CBONCTBA addfe2
l"anorenoBooposl. Baxkueitmme 1 13.09 but6mmorekxa [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/
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/
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 COCIUHCHUA

https://m.edsoo.ru/0

rajoreHoB Oadel04
JIaGopaTopHbIe U TPOMBIIIIIICHHBIC
CIOCOOBI IOJTYYEHHUS TaJOTCHOB bubmorexa [IOK
6 . ' 14.09 https://m.edso0.ru/00
IIpuMeHeHue rajnoreHoB 1 ux
o ade104
COeAMHEHU I
IIpakTuyeckas padora Ne 1. Pemnenue
7 IKCNEPUMEHTAIBHBIX 32/124 10 TeMe 20.09
"T"ayiorensr"
K : 1ab
Apovsce ciocob noyer biorera LLOK
8 P i ’ 20.09 https://m.edsoo.ru/f
¢bu3nyecKkre 1 XUMHUYEeCKHe CBONCTBRA.
f0d4614
O30H. [IpumeHeHMe KUCI0pOia U 030HA
bubmuoreka [{OK
9 OKCHUIBI ¥ IEPOKCHIBI 21.09 https://m.edsoo.ru/ff0
d497a
10 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 27.09
Cepa: HaxOXJI€HUE B PUPOJE, CIOCOOBI bubmuoreka [IOK
11 noJTy4eHus, GU3NIECKUE M XUMHUECKUE 27.09 https://m.edso0.ru/00
CBOICTBa adeb4a
bubnmorexa LIOK
12 CepoBonopo, cymbhumbt 28.09 https://m.edso0.ru/00
ade802
Kucnoponconepxkariue coeTnHEHUS bubnunorexa LIOK
13 cepbl. OCOOEHHOCTH CBOUCTB CEPHOM 4.10 https://m.edso00.ru/00
KHUCIIOTBI adea28
IIpakTuyeckas padora Ne 2. Pemienue
14 IKCIIEPUMEHTAJILHBIX 32/1a4 110 TeMe 4.10

"Cepa u eé coenuneHus"



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 bubnmnoreka HOK
15 noTydeHus1, GU3NIECKUE U XUMUICCKHE 5.10 https://m.eds00.ru/00
CBOMCTBA. AMMUAK, HUTPHUIbI adeeab
Kucnoponcoaepxariiue coeTmHeHUs bubnmnoreka HOK
16 azora. OcoOEHHOCTH CBOICTB a30THOM 18.10 https://m.edso0.ru/00
KHUCJIOTBI adf306
[Ipumenenue azoTa U €ro COeIMHEHUN bubmorexa [IOK
17 Ap : A ' 18.10 hitps://m. eds00.ru/00
30THBIE yI0OpEHUS adf518
®dochop: HaXOKICHHUE B IPUPOJIE,
cnocq(;6§1 MOJTYYCHUS (I)I/ISEII:CKI/IG u bubsmotexa [IOK
18 YACHIT, 19.10 hitps://m.eds00.ru/00
XuMHUecKue cBoiictBa. Docuabl u
adf68a
bochun
bubnuoreka [{OK
O ,
19 KeHet q)((j)cq)opa (bocq)opvcoz[ep Katue 25.10 https://m.edso0.ru/00
kucioTel. Conu pochOpHOI KUCTOTHI adf68a
bubmmoteka IIOK
IT
20 P HMeHeHIﬁe $ocdopa i ero 25.10 https://m.eds00.ru/00
coequHeHnil. @ocopHble y100peHUs
adfc20
IIpakTnueckas padora Ne 3. Peinenune
21 IKCIEPUMEHTAIBbHBIX 32/1a4 M0 TeMe 26.10
"A3o0t u ¢docdop u nx coennnenus"
VYrnepos: HaxoXJIeHUE B IPUPOJIE,
annof (leHLIe MOH npurka Enp bubmorexa HOK
22 p A T . 1.11 https://m.edso0.ru/00
(¢u3HUYecCKre U XUMUYIECKUE CBOMCTBRA,
adfd9c
MIPUMCHCHHE
Oxcun yrnepona(ll), oxcug but6mmorekxa [IOK
23 yrnepona(lV), yroiapHas kucioTa u eé 1.11 https://m.edso0.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 2.11
Kpemuwnii: HaxoXaeHHE B IPUPOJE, bubnuorexa [JOK
25 CIOCOOBI OTYYEHUs, PU3NIECKUE U 8.11 https://m.edso0.ru/00
XHUMHUYECKHE CBOMCTBA 2e080a
bubnmoreka [IOK
Oxcup xpemuusa(1V), kpemauepas
26 AKP (V). p 8.11 https://m.edso00.ru/00
KHCJIOTa, CHUIMKATBI
ae080a
IIpuMeHeHne KpeMHUS U €T0 bubnuoreka [JOK
27 coenuHeHuil. CTeKI0, ero nojayyeHue, 9.11 https://m.eds00.ru/00
BHMJIBI CTEKJIA ae080a
28 Pemenwuie 3a1a4 pa3muIHBIX THIIOB 15.11
CucreMaru3anus u 0000IIeHHE 3HAHUI
29 Tsat YOOI 15.11
o TeMme "HemeTamsr
KonTpoabHas padora Nel mo teme
30 P P 16.11
"HemeTanabr"
Amnanus pe3 aTOB KOHTPOJILHOM
31 HaJIA3 Pe3yJIbTaTOB KOHTPOJIBHOM 99.11
paboThI, KOPPEKITUS OMINOOK
[Tonoxenue meraiuios B Ilepuoanyeckoit
CUCTEME XMMHUYECKUX IJIEMECHTOB bubmmorexa OK
32 ' 29.11 https://m.eds00.ru/00
Oco0eHHOCTH CTPOEHUS SJEKTPOHHBIX 261036
000JI0YeK aTOMOB METAJJIOB
OO6mue puznyeckre CBOWCTBA METAIIJIOB. bu6mmoteka [IOK
33 [IpuMeHeHHne MeTaoB B OBITY U 30.11 https://m.edso00.ru/00
TEXHUKE ael03e
but6mmoreka [IOK
34 Crael MeTajuioB. Kopposwust MeTamion 6.12 https://m.eds00.ru/00
ael156
35 Pemenue 3amay pa3nuvHBIX TUIIOB 6.12



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

DNEKTPOXUMHUYECKUHN DS/l HAPSHKEHUIM bubnmnoreka HOK
36 MeTautoB. OO0IIMe CIOCOOBI MOTyYEHUS 7.12 https://m.edsoo.ru/00
METAIOB ael156
OOm1as xapakTepucTrka MeTauioB |A-
rpynusl Ilepruoaudyeckoi cucTemsl
. bub6nmoreka [IOK
XUMHYECKHX 3JIeMeHTOB. HaTpuii u
37 . 13.12 https://m.edso00.ru/00
KaJIUH: ToTy4eHue, Gu3nvecKue u a614b?
XUMHUYECKHUE CBOWCTBA, MPUMCHCHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUI
Oomas xapakrepucTrka MetayuioB |1A-
rpynusl Ileproauyeckoi cucTemsl
N bubnunoreka LIOK
XHMHYECKHX 3JIEMEHTOB. Maruuii u
38 . 13.12 https://m.eds00.ru/00
KaJbIUi: oTy4YeHue, Gusndeckue u 261568
XUMHUYECKHUE CBOWCTBA, TPUMCHCHHE
MPOCTHIX BEIICCTB U UX COSAMHEHUI
JKECTKOCTh BOIBI U CIIOCOOEI €€ Bubmuorexa IOK
39 CTDAHCHIS 14.12 https://m.eds00.ru/00
ycrp ae1886
AnroMuHui: nony4yenue, Gusndeckue u bubmmorexa OK
40 ’ : ’ 20.12 https://m.edso00.ru/00
XUMHYECKHE CBOICTBA, TPUMEHEHHE
aelc64
AmMpoTepHbIe CBOICTBA OKCHIA U
THJIPOKCH/Ia ATFOMUHHUS bubmmorexa [IOK
41 ’ 20.12 https://m.edso0.ru/00
THJIPOKCOKOMITJICKCHI A TFOMUHUS, X
aelc64
MIPUMCHCHHE
42 Pemrenue 3aiau pa3nuyHbIX TUIIOB 21.12
IIpakTuyeckas padora Ne 4. Pemienue
43 JKCIIEPUMEHTAJIBHBIX 32124 110 TeMe 27.12

"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

OO01mas xapakTepucTHKa METaIIOB

mo6ouHbIX oArpymn (b-rpyri) bubmmorexa LOK
44 vp yi pyn 27.12 https://m.eds00.ru/00
[leproanueckoit CUCTEMbI XUMUYECKUX
ae1ds6
3JIEMEHTOB
du3nYecKre U XMMUYECKHe CBOMCTBA bubmuorexa [IOK
45 XpOMa ¥ €ro COeAMHEHUH, UX 28.12 https://m.edso0.ru/00
MPUMEHEHHE ae35e6
Baxueiiive coeiMHEHUsI MapraHiia. bubnmnoreka HOK
46 [lepmaHTaHaT KaJusi, €ro OKUCIUTEIbHBIC 10.01 https://m.edso0.ru/00
CBOICTBa ae35e6
du3nvecKknue U XUMUYECCKHE CBOMCTBA bubnnorexa [IOK
47 xelnesa u ero coequHenuil. [lonydenue u 10.01 https://m.eds00.ru/00
IIPUMEHEHUE CILUIABOB XKee3a ae35e6
OU3NYECKUE U XUMUYECKUE CBOMCTBA bubmmorexa LOK
48 B N 11.01 https://m.edsoo.ru/00
MeIH 1 €€ COCTMHEHUH, UX PUMEHEHHE 263506
OuU3NYECKUE U XUMUYECKUE CBOMCTBA
[IMHKA U €r0 COeAMHEHUH, NX bubmotexa [IOK
49 r ’ 17.01 https://m.edso00.ru/00
npuMeHeHue. [ uapoKCOKOMITIEKCHI 263566
[UHKA
IIpakTnueckas padora Ne 5. Peinenune
50 IKCIEPUMEHTAIBbHBIX 32/1a4 M0 TeMe 17.01
"MeTaJuibl NO00YHBIX moArpynm''
51 Pemenue 3amay pa3nuvHBIX TUIIOB 18.01
O06o0011eHne U cucTeMaTU3aIus
52 M3Y4YEHHOI'0 MaTepuaa 1o TeMe 24.01
"Meramib"
53 KontpoabHnasi padora Ne2 mo teme 24.01



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

"MeTtaaab!"

AHanu3 pe3yabTaToB KOHTPOJIbHON

54 25.01
paboThI, KOPPEKIIHS OMHUOOK
Atom. CocTaB aTOMHBIX sJIEP bubmorexa HOK
55 ] . ' 31.01 https://m.eds00.ru/00
XuMunueckui 3neMeHT. M30Tonbl
ada342
CtpoeHnue 371eKTPOHHBIX 000JI04eK bubmotexa [IOK
56 31.01 https://m.eds00.ru/00
aTOMOB, KBAaHTOBBIC YHCIIA
ada6hc
bubnunoreka LIOK
Knaccudukanus XuMHuecKux 3J1eMEHTOB
57 (s, p-, d-, I- ) 1.02 https://m.eds00.ru/00
» P-, G-, T-DJIEMCHTBI ada52c
bubmuoreka [{OK
PacripeniesieHre 3IeKTPOHOB 110 ATOMHBIM
58 5 7.02 https://m.edso00.ru/00
opouTansim adas52c
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB bubmmoreka [JOK
59 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 7.02 https://m.eds00.ru/00
COCTOSITHUM adab52c
DNeKTpOHHBIE KOH(UTYpaIIi HOHOB bubmorexa HOK
60 3 ' 8.02 https://m.eds00.ru/00
JIEKTPOOTPHUIIATEITBHOCTh adas52c
[Tepuonnueckuii 3akoH u [leprnonnueckas
cucTeMa XUMMU4YecKux annemMeHToB /1. U bubmmorexa LHOK
61 N 14.02 https://m.edsoo.ru/00
MeneneeBa, CBA3b C COBPEMEHHOU
. ada824
Teopuei CTPOSHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX bubmotexa [IOK
62 Y 14.02 https://m.edso00.ru/00
MU TIPOCTBIX M CJIOYKHBIX BEIIECTB T10 adas24

rpynnam u nepuojam



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

Cucremaruzanus u 00001LIEHUE 3HAHUM

63 15.02
10 TEME
Bunnl xumndeckoul cBs13u. MexaHUu3MEI
00pa30BaHMs KOBAJCHTHOW CBSI3U. bubmorexa [IOK
64 28.02 https://m.eds00.ru/00
BomopoaHas cBsi3b. MexXMOIEKYISIPHBIC
. adac34
B3aUMOJCICTBUSA
BajieHTHOCTD U BaJICHTHBIE BO3MOKHOCTH
atoMoB. CBSI3b DJIEKTPOHHOM C TYPEI Bubmiorexa IIOK
65 ' P TPYRIYP 28.02 https://m.eds00.ru/00
MOJIEKYII C HX T€OMETPUYECKUM
adaab8
CTPOEHHEM
IIpencraBinenns 0 KOMIDIEKCHBIX Bubmorexa IIOK
66 P _ 29.02 https://m.eds00.ru/00
COCIMHEHUAX: COCTaB U HOMEHKIIATypa adaabs
EnvHas kouiekuus
1HOP:
BeiecTBa MOJIEKYISIPHOTO | http://school-
HEMOJIEKYJISIPHOTO CTPOCHUS. THIIBI collection.edu.ru/ca
67 . 6.03
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA talog/rubr/d05469af
BEILIECTB -69bd-11db-bd13-
0800200c9c11/759
22/
Enunas Komieknus
LHOP:
http://school-
[lonsATHE O NUCTIEPCHBIX CHCTEMAX. _97
68 IIpencraBieHne 0 KOJUIOUIHBIX 6.03 collection.edu.ru/ca
;’Ti o A ' talog/rubr/d05469af
pactsop -69bd-11db-bd13-
0800200c9c11/759

24/



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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/
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/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75924/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75924/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75924/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75924/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75924/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75924/

HUctunasie PpacCTBOPLI: HACBIIICHHEBIE U

Enunas komnexuusa
LHOP:

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

| memsesmemme, promopaoe ros logubrid0sacoat
-69bd-11db-bd13-
0800200c9c11/759
24/
Enunas koyutekiys
1HOP:
http://school-
20 CriocoObI BBIpaXKECHUST KOHIICHTPAIIUH 13.03 collection.edu.ru/ca
pacTBOpOB talog/rubr/d05469af
-69bd-11db-bd13-
0800200c9c11/759
24/
Perenue 3a1a4 ¢ MCMOJIb30BaHUEM
71 MOHATHUH "MaccoBast 0I5l paCTBOPEHHOTO 13.03
BewiecTna', "MossipHas KOHIEHTpaus'"
Enunas koyutekiys
LHOP:
http://school-
79 Krnaccudukanus 1 HOMEHKIAaTypa 14.03 collection.edu.ru/ca
HEOPraHUYeCKUX BEIECTB talog/rubr/d05469af
-69bd-11db-bd13-
0800200c9¢11/759
33/
73 CucreMmaruzanys 1 0000IIeHEe 3HAHUI 20.03

10 TEME



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75924/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75924/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75924/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75924/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75924/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75924/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75924/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75924/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75924/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75924/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75924/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75924/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75933/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75933/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75933/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75933/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75933/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75933/

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

74 XHMH4YecKux diemenTos JI. H. 20.08
Menpaeneena', ""CTpoeHue BelecTBa.
MHuoroo0pa3ue BemecTn'
Ennnas xoyutekuus
Kiaccudukanus XuMuaeckux peakiui B HHOP:
HEOPraHUYECKOM U OPraHuYeCKOM http://school-
XUMHUH. 3aKOH COXPaHEHHS MaCChI collection.edu.ru/ca
75 21.03
BCILIECTB; 3aKOH COXPAHCHHSI U talog/rubr/d05469af
MPEBPAIICHHS YHEPTUH TP XUMHYCCKUX -69bd-11db-bd13-
peaKiusx 0800200c9c11/759
39/
76 TGHHOBer 3¢ (HEeKThl XUMHYECKUX 2703 h]tstlgfzjljlnn?.;:s:._}l?go
peakuuii. Tepmoxummudeckue ypaBHEHHUs
d4790
Beruncienus mo ypaBHeHUSIM
77 XUMHUYECKUX PEaKUui u 27.03
TEPMOXMMHUYECKUM yPaBHEHHSIM
CkopocTh XMMHUYECKOH peakuuu, eé bubmuoreka [IOK
78 3aBHCUMOCTH OT Pa3IHuHbIX (PAaKTOPOB. 28.03 https://m.edso00.ru/00
Karanus u xaranuzaTtopsl adbe9a
but6mmoreka [IOK
79 I'oMoOreHHbIE U TeTEpOreHHBIE PEAKIIUT 10.04 https://m.edso00.ru/00
adbe9a
IIpakTnyeckas padora Ne 6 mo reme
80 "Bausinue pa3JH4YHbIX (PAKTOPOB HA 10.04

CKOpPOCTh XMMHYeCKOil peakuun"



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-bd13-0800200c9c11/75939/
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/
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

OO6parumbie 1 HEOOPATUMBIE PEAKITUH.

bubnunorexa LIOK

81 11.04 https://m.edso0.ru/00
XUMHUYECKOE PAaBHOBECUE
adc28c
IIpakTuyeckasi padora Ne 7 mo reme
82 "BiusiHHe pa3JINYHbIX (PAKTOPOB HA 17.04
MOJI0KeHHEe XUMHYECKOTr0
paBHoBecusi'
DIEKTPONIUTHYECKAs JUCCOLIUALIHS. bubnmnoreka HOK
83 CunbHBIC U ClTa0bIe JIEKTPOJIUTHI. 17.04 https://m.eds00.ru/00
CremneHs QUCCOIUAN adcd68
HNonnoe npoussenenue Boabsl. Cpena bubmmoreka [JOK
84 BOJIHBIX PacTBOPOB. BomopoaHbIii 18.04 https://m.eds00.ru/00
nokazarens (pH) pactBopa add448
I'maponus coneit. Peakiuu, bubnunoreka LIOK
85 MPOTEKAIOIINUE B pacTBOPax 24.04 https://m.eds00.ru/00
3JIEKTPOJIUTOB add9d4
IIpakTuyeckasi padora Ne 8 nmo reme
86 "XuMHn4yecKkne peakium B pacTBopax 24.04
3JIEKTPOJIUTOB'"
OKHCINTENBEHO-BOCCTAHOBUTEIbHBIE bu6nmorexa LIOK
87 peakiyn. BakHel e OKUCIUTENN U 25.04 https://m.edso0.ru/00
BOCCTAHOBHTEIN adcade
Merton 51eKTpPOHHOTO (3JIEKTOHHO- bubmorexa HOK
88 2.05 https://m.edso00.ru/00
HOHHOTO0) OayaHca adcade
DNEeKTPOIN3 PACTBOPOB U PaCIIaBOB bubmorexa HOK
89 2.05 https://m.edso00.ru/00
BEIIIECTB adcade
90 Pemenwue 3a1a4 pa3TuIHBIX THIIOB 3.05



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

91 Pemienue 3a1a4 pa3InyHbIX THIIOB 9.05
92 CucreMaruzanys 1 00001IeHe 3HaHUH 9.05
o TeMe " XUMHYECKUEe PeaKIiu" '
93 KonTpoabHasi padora Ne4 o teme 10.05
"XumMuyeckue peakuun'"
Poas xumun B obecrieyeHun
CTOHMYUBOIrO Pa3BUTHUS YEIOBEUECTBA bubmmorexa HOK
94 }I:I P ' 16.05 https://m.eds00.ru/00
OHSITHE O HAYYHBIX METOJIaxX 263750
HCCIICIOBAHMS BEIICCTB
Hayunble MpUHIAIIEI OpraHU3aliy
xmyazqecxofo I 0H3BO§CTBa bubnnorexa [IOK
95 P ' 16.05 https://m.eds00.ru/00
[TpoMEIIIeHHBIE CTIOCOOBI TIOTYYCHHS 264270
BaKHEHIINX BEIIECTB
XHUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIEH buGnnorexa [IOK
96 y 17.05 https://m.eds00.ru/00
Cpe/Ibl U €ro MOCJICICTBUS 204270
XuMus 1 3JJ0pPOBBE YEIOBEKa bubmnorexa [IOK
97 1 P ' 17.05 https://m.eds00.ru/00
€KapCTBCHHBIE CPEJICTBA 204270
Xnmus iy, Poas XumMum B Bubmiorexa OK
98 ’ . 22.05 https://m.eds00.ru/00
o0OecIieueHnH TUIEeBOM 0€30ITaCHOCTH
ae3f50
Kocmernueckue u napdromepHbie bubmmorexa OK
99 4. Bertonas XE \iHis P 22.05 https://m.eds00.ru/00
CPeACTRa. ° ae3f50
XuMus B CTpoUTeNbCTBE. Baxknelinme bubmuoteka [IOK
100 CTPOUTENBHBIE U KOHCTPYKITHOHHBIE 22.05 https://m.edso00.ru/00
MaTepHuabl ae3f50
101 XuMuS B CEIIbCKOM XO3SICTBE. 23.05 bu6nunorexa LIOK



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

Opranuveckric 1 MUHEPATbHBIC
ynoOpeHus

https://m.edso0.ru/00

ae3f50

102

Cucremaruzanys u 0000LIEHUE 3HAHUM
10 TEME

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

23.05



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

VYueonuk, B.B.Epemun, H.E.Ky3smenko, B.W.Tepenun, 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,
yriyosieHHbIN ypoBeHb, 11 kimace, Mocksa «IIpocsemienue» 2021

Meroandeckoe mocobue k yueOHuky xumusa, B.B.Epemun, H.E.Ky3pmenko,
B.N.Tepenun, A.A.Jlpo3nos, B.B.JIynun, yriny06nennsiii ypoBens, 10 kiace
Metoanueckoe mocobume Kk yueOnuky xumus, B.B.Epemun, H.E.Ky3pmenko,
A.A.lpo3nos, B.B.JIynun, yriny0OneHHbIi ypoBeHb, 11 kiace

[udposbie oOpa3zoBaTeIbHBIE PECYPCH U PECYPCHI CETH UHTEPHET
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