MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucrepcTBo 00pazoBanus M HayKu PecnmyOsiukn Tarapcran
HNcnonHurebHbIA KOMUTET KyKMOPCKOr0o MyHHMIMIIAJIBLHOTO paiioHa

Pecnyoumku Tarapcran

MBOY "KCII Ne4"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PykoBoaurens [HIMO 3amecTuTenb qupekropa  JupekTtop
o YP
Ha6uesa P.M. bapues P.JI.
ITporoxoin Nel ot «25» 08 3axmepa P.M. 11puka3 Ne310/23 ot «29» 08
2023 r. © 2023
PABOYASA ITPOT'PAMMA

(ID 1500824)

yueOHoro npeamMera « XuMus. Yr/ay0JeHHbI YPOBEHb

s ooygarommxest 10 —11 kimaccos



r.Kyxkmop 2023



HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepasbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM craHmapre COO, c¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoj; 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuszyeMoe B yciaoBUAX —AubepeHIIMpOBaHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3anusax NpodeccuoHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHHE TPEJICTaBICHUS O IIENAX, COJACpXKaHUHU, OOIeil CcTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHHUs Y4eOHOro MaTepHayia, KOJIUYECTBEHHBIX W KAYECTBEHHBIX €TO
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma asis yriyOIEHHOTO U3YUCHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT NMpHUMEpPHOE paclpelieieHue y4yeOHOTO BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIeH U 3a/lay U3y4YeHUsl MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOYYeHHMEM XHUMUUM Ha YPOBHE OCHOBHOIO OOILIETro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEeNsThCS B COOTBETCTBUM C HANpaBJIEHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIIIyOJeHHE TEOpEeTUYeCKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 00pasoBanus. Hapsmy ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMANBHOIO Pa3BUTHS OOydarommxcs, Ha (GOopMHUpOBAaHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCSA YIUIyOsn€HHbIE Kypcbl — «Opranudeckas xumus» U «OO0mas u
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 coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHUECKOE [OMOJHEHHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIIyOJIeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHMX  D3JEMEHTOB  0a3upyerci  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  (OpMHUpPOBAHMEM  TPEACTaBICHH 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 MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHUE CMEXKHbIE IpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpelMeTa B JaHHOM cllyyae akLeHT OyJeT ciaenaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO ke BpeMsa B COAEpKaHMM IIpeaAMETa Ui KIIACCOB XWUMHKO-
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 BXOIAT, K MPUMEPY, TaAKUE
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 (DOTOCHHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4E€OHBIMM MpPEeIMETaMU, BXOJAIIMMH 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, KaKk Ha YPOBHE OCHOBHOT'O M CpeAHero obimiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE H3y4Y€HHUs NpeaMeTa 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 pojii B OOecreYeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJbTypbl UYE€NOBEKa, a TAaKXKE SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

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



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JAUCIIEPCHBIX CHCTEMaX, 00 00muX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMEIONINX €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  TPOU3BOJICTBOM, HCIOJB30BAHUEM U  IepepaboTKon
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUYCCKOM JICATEITBHOCTH M MTOBCETHEBHON YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKAECHHOCTH B TIO3HABAEMOCTU SIBJICHUM MPUPOJIBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHUE OMbITa OOIECTBEHHO-
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 kimacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3ny OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpOAAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOUTanel, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€il B MOJIEKYJax
opraHudeckux BemecTB. [loHsiTue O CcBOOOJHOM paaukaine, Hykieoduie Hu
anexkTpodue.

Teopuss crpoeHnst opraHudeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUH CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKysipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3PPEKTHI B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIYKTHUBHBIN
Y ME30MEpPHBIN 3PPEKTHI).

[IpencraBnenne o kinaccupukamu OpraHuyeckux BeriecTB. [loHaTtue o
dbynkunonanasHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKNaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHUYeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, OOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanbl. ["'omosiorudeckuil psii ankaHoB, oOias GpopMmysa, HOMEHKIaTypa 1
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AIKAaHOB, SP -
ruOpUIn3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmyeckne cBONCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErUIpUPOBaHMs, UKIU3ALMK, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XHMHYECKHX CBOMCTB MalbIX (LMKIONPONAH, IMKIOO0yTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKEHOB, Sp -
rudpuan3aiys aTOMHBIX opOuTaneil yriepona, 6- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUHMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-TI0JIOKECHUE
P JIBOWHOM CBA3M, MOJUMEpU3aund U okucieHus. IIpaBuino MapkOBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

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

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoga. @u3nyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B OEH30JIbHOM KOJIbLE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB TajoreHoB. (OcoOeHHOCTU
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslil yrojib 1 npoAyKThl ero nepepadorku. CrnocoObl nepepadoTku HeTu:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOIOPOJ0B. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCTMHECHUSIX. Hcnons3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YTIEBOJOPOAOB (PAaCTBOPHUMOCTH), KaueCTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBopoM okcuiaa cepedpa(l)), kauecTBeHHOEe OOHapyKEHHE
yriaepoja MU BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OJTHIICHA H
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OoAHOATOMHBIE cHUpTHl. CTpoeHHE MOJeKyn (Ha MpuMepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIUU 3aMEIEHUs, JEeTUApPATAlUHA, OKHCIICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U n3oMmepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYECKHUMH KHUCIOTaMH, KayeCTBEHHAs peakluus Ha MHOTOaTOMHbIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO spa. duszmdeckue cBoicTBa peHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETUbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3M MEXIy
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJOXKHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JUHONeH08as KUCIOThl. CrIOCOOBI OyUEHUsl U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

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

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBoaoB. Kinaccudukanus yrneBoaoB (MOHO-, JH-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMUYECKUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJbIETUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYyeHUEe 3PUpoB Leutoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aMMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B AJIBAETH] HAa PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) wu  ruppoxkcumom  meau(ll)), peakuus raunEpuHa €
ruapokcuiom Menu(ll), xumuyeckne cCBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ Tunpokcuaom meau(ll), B3aumopeiicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHuyecKue coeJUHEeHUsI.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anidaTuyeckue W apoMaTUYECKUe; IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHWwIMHA. B3anMHoe BiusiHUE TPy aTOMOB B MOJeKyJie aHminHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOKHCIHOTE.. HOMeHKaTypa u nzoMepusi. OTaenbHble IPEICTaBUTENN O
AMUHOKHUCJIOT:  TJIMUMH, aJaHuH. @U3W4YecKue CBOMCTBA  AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypauusi OeNKOB NpH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3zoTcomepkalpe — opraHhyeckue — coeaumHeHus» U «Pacmo3naBanume
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJ1eKyJISIpHBIE COeIMHEHMNS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALINNA, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

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

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

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

MexnpenMeTHbIe CBSI3H.

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

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHE.

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

buomorus: kierka, opraHum3M, JKOCHCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: mUINEBBIC TMPOAYKTHl, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
ANIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIC UMCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukanuss XuMHUECKUX 3JIEMEHTOB (s-, P-,
d-, f-amementsl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSTHUH, DJIEKTPOHHBIE KOH(PUTYypaIlMd HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINUECKOTO 3aKOoHA U llepronnyueckoil cucTeMbl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPUEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHIECTB IO TpynmaM UW NOepuojaM. 3HAYECHHUE
nepuoanueckoro 3akoHa [[.M. Menneneena.

XuUMHUYECKass CBSI3b. BHIbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHOM CBS3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIMHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHbeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUU.

BemecrBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mctuanbie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAKEHUS KOHIICHTPAIIMH PACTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsl KOHIIEHTpalus. HacblllleHHbIe U
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTJICNbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XHMHUYECKOW peaKIuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIEHTPALIMU BEIIECTB, YYaCTBYIOIINUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C TMOMOILIBI) WHIMKATOPOB, M3YYEHUE BIMSHUSA PA3TUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. DU3HYECKUE
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpupoje, COcOoObl MOJydeHUs, (GU3UYECKUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI TOYYCHHS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepbi(IV), okcun
cepol(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coenuHeHuil. PochopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepona(ll), oxcun yranepona(IV), yroneHas kucimora u e
COJM. AKTHBUPOBaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHeBasi KHUCIIOTa, CUJIHKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. IlpuMeHeHue MeTamsioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapakrepuctuka metaioB [IA-rpynmer Ilepuomudeckoit cucTemsl
XUMHYECKHX JJIEMEHTOB. MarHuii W KajuplUui: TMoJlydeHue, (U3NUecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIEeCTBA W €ro coeauHeHud. AMQOTepHbIE CBONCTBA OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxmneiimme coeaunenuss wMapranua(ll), wmapranmna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBONCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcuisl U conu xeneza(ll) u xenesa(Ill). [Toayuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

du3nYECKne 1 XMMHYECKHE CBOMCTBA MeIIU U €€ coenuHeHuil. [lomyyenue n
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHsS] BEIIECTB M HX MPEBpaIICHUIL:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKE€J€3a C PacTBOPAMM KHCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenb», «Cepa u e€ coeguHeHUsD», «A30T U (Hochop U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax II0O3HAHHWS W METOAOJOTHH HAyYHOTO HCCIEIOBaHUS.
HayuHble npuHUIKNBI OpraHu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlsIeHHbBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH CpElbl U €ro MNOCIEACTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



X¥UMUS WA OCHOBHBIE KOMIIOHECHTBI, IUIIEBBIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
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.

Pacuérnrie 3ana4n.

Pacuéte: Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE PAcCTBOpPA C OIPEICIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHu4eckol XUMUU B 11 Kiacce oCyIleCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJUu3, CUHTE3, KJaccu(uKalus, NepuoIuIHOCTb, HAOIO/ICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHUE BEIIECTBA, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKJICHHOBBIC KUCIOTHI, (DePMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHuajbl, CEILCKOXO3IMCTBEHHOE MPOU3BOIACTBO, MUIIEBAsI MPOMBIIIJIEHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJITHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMH C CHCTEMHO-JEITEILHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUA NpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHETrO
oOmiero o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTABISIONIAC: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON T'PaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEJCICHHUIO; HAUTMYME MOTHUBAIIUU K
0Oy4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMH M HOpPMaMu TIOBEJEHUsS; HaJU4uue
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
’)KM3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMHUSD» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OIBbITA II03HABATEJILHOM M TMPAKTUYECKOW JIEATEIHBHOCTH
oOyyJarommxcsi B Mpoliecce peain3aliu 00pa3oBaTeIbHOM NS TEILHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPAKaIOT
c(hOpMUPOBAHHOCTh OIbITa I[O3HABATEILHOW M MPAKTUYECKOW JESITEIBbHOCTU
oOydJarommuxcsi B MPOIECCe pealn3aliud o0pa3oBaTeIbHON JEATEIbHOCTH, B TOM
YHCJIC B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXCHUS K 3aKOHY U MPaBOMOPSIKY;

MPEACTABJICHUSI O COLUAIBHBIX HOpPMax M MpPaBWIaAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3aJ1ay, BHITIOJTHEHUU
XAMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh WM TPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUEOHOM €SI TEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K HMCTOPUYECKOMY M HAYYHOMY HACIJIEAUIO
OTE€YECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHUS TOTO, 4YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUTMTEIbHBIX ~ HAOJNIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  TOHMCKOB,
ITOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UIIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS TIOCIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

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

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUUYECKUX 3ajay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rM4ecKOro0 BOCIIUTAHUSI:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILAT UX;

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

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUM IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIN3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJId B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECTIeUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHATN3a U OOBSICHEHUS SBJICHHUM OKPYKAIOIIETO MUpPA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perIeHus Mpo0JieM B peabHBIX KU3HECHHBIX CUTYAIUX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

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

WHTEpeca K 0COOCHHOCTAM Tpy/Aa B pasNudHbIX chepax nmpodeccrnoHambHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydarOIUXCS
MEKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIEC TIOHATHS, OTpPaKaOIINe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IPOIIECC, CHCTeMa, HayYHBIA (DaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeIOBaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJbHbIC y4eOHBIC NEHCTBUs (IMO3HABATEIIbHBIC, KOMMYHUKATHBHEIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GYHKITMOHAIBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

1) 0a3oBble JJOrH4YecKue JeCTBUSL:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TMOHSITUN M YCTAHABIMBATHL MX B3aUMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIOLIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAHUSI M KPUTEPUU IJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMH;

CTPOUTH JIOTHYECKUE PACCYXKJCHHUS (MHAYKTUBHbBIC, JIE€IYKTUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMUU CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, TIPEOOPA30BLIBATH MOJICIIbHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysa, YpaBHEHHE XUMHUYECKOU



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OpPMYJIMpPOBAaHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIUpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAsl JUTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOW IS BBIMOJHEHHUS YYCOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe NeHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ TUATIOTa WU/UTN
JMCKYCCHH, BBICKA3bIBATh HJICH, (DOPMYIHUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEJIHFHO BBITIOTHEHHS TPE/JIOKEHHON 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAaHUIO CBOMCTB
M3Yy9aeMbIX BEIIECTB, peaau3alui yaeOHOTO MPOeKTa, U (OPMYITHPOBATH BBHIBOIBI
M0 pe3yJIbTaTaM TPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITh CBOKO TO3HABATEIIBHYIO
JEeSITEIbHOCTh, OMNpeAcisia €€ LeJd M 3adadyd, KOHTPOJHMpPOBaTb U TIO MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YE€OHBIX UM HCCIENOBATEIIbCKUX 3aJ]a4, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX peIICHHS ¢ Y4ETOM TOJIyYCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIUSX;

OCYLIECTBIISITh CAMOKOHTPOJIb JCATEIBHOCTH HAa OCHOBE CaMOaHAIW3a H
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMHUH Ha yTiayOnEéHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT CHELM(PUUECKHE
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JeHCTBUN
110 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
IPOTpaMME II0 XUMHUHM NPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJaM
W3YUYCHHUS.

10 KJIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpaXaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYEHUU YCTOWIHUBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUILIMHBI, CO3/IaHUM HOBBIX MaTEpHUAaOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
IPUPOOTIOIL30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJIoBeKa, a TaKKe DJKOJOIMYECKHW OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboylouka aroma, s-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKJIEHHOC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA PpSAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAMHEHHS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKIui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdekToi, opueHTanTsl I u Il poga);
(bakToJIOTHYECKUE CBEJACHHUS O CBOMCTBAX, COCTaBe, MOJIYYECHUU U 0O€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

WCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY IJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca »dTUX peakIiMii, peakmuii HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB JJIs WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW: yCTAHABIHMBATH MPUHAIC)KHOCTh H3YYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBOIUTh TPUBHAIBHBIC HA3BAHUS MJI OTACIIBHBIX
MPEACTABUTENIE OPraHUYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TJUILEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BeriectB A. M. BytiiepoBa 1151 0ObSICHEHHS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKaHOB, IIUKJIOAJIKAHOB, aJIKCHOB, AJIKQJIUCHOB,
QJIKUHOB, apPOMATHYECKHUX VYTJIEBOJIOPOJIOB, CIUPTOB, AQJIbJACTUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYIHD  CBSI3b  MEXKAY  HUMH  YpPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MPUMEHSITh OCHOBHBIE onepamuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

chOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PACUEThl 10 XHUMHYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
dbopMysIBl BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEILHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadOTKOn
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYy4YeHHE W U3yYEHHUE CBOMCTB OpPraHUYECKHX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpamieHus ¢ BEHIeCTBAMU U JIA0OPATOPHBIM OOOpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYJOBOM JESITEIBHOCTH B IIEISAX COXPAHEHUSI CBOETO 3/I0POBBS, OKpYKalolleu
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHUS] OPraHMYECKUX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBor nHpopManuu, IHTEpHET U apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPaXkKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKON, SHEPreTHUYCCKOW W TMHIINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOJTHOU

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SIpOo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, TUOpUAM3alMs aTOMHBIX OpOUTAaNIe, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJMUTHI, JJEKTPOJUTHYECKAsT JTUCCOLMALINSA, CTENEHb JAUCCOLMAIWH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHs AJNEKTPOJIUTHUYECKOM TUCCOLUALNM, NEPUOANUYECKUIA
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHWs, JIekKalMe B OCHOBE MOHUMAaHUS
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKUX M  KUHETUYECKUX  3aKOHOMEPHOCTAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX MPUHIUMNAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHsSI HCIOJb30BaTh XUMUYECKYIO CHMBOJUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIMHEHUSX, BUJ XUMUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUMNA KPUCTALUIMYECKOM pEIIETKH, OOMEHHBIN u
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(P(EeKTy peakiuu, WU3MEHEHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOUUYECKOTO 3akoHa /1.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa, uUCHONB3ys  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM 1o nepuogam u rpynmnam Ilepuonmueckon cucrembr [J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPXKAATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM MOCPEJACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIECHUS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPHU SKCIEPUMEHTAIBHOM UCCIIEI0BAHUN BEUIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMH JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BElIECTBA WM 00BbEMA rasza 1o M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JTaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TUIAHUPOBATH U TPOBOJUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakIuu, PpeIICHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATH U OIEHWBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH I€JIECOO0PA3HOr0 TOBEACHUS B OBITY W TPYIOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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11 KJIACC

Ne
n/n

HaunumenoBanue
pa3jaesioB U TeM
MPOrpamMMbI

KoanuyecTBO 4acos

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JyekTpoHHbIE (U(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM

1.1

Crpoenue aToma.

Ilepuonuueckuit
3aKOH U
Ilepuonuueckas
cHCTeMa
XUMHYECKUX
anemenToB Jl. U.
MenaeneeBa

1.2

Crpoenue
BEIIIECTBA.
MHuoroo6pasue
BEIIECTB

11

1.3

XUMHYECKHE
peakuuu

19

Hroro no pazneny

39

Pasznen 2. Heopranuueckasi Xumusi

2.1 Hemertauibt 31
2.2 MeTtanisl 23
Wroro no pazneny 54




Pa3zgen 3. XuMus 1 ';KU3HL

Metoanl To3HaHUA

3.1 B XUMUU. XUMHUS U 9
KU3Hb
Wroro no pazueny 9
OBUIEE KOJIMYECTBO
YACOBIIO 102

I[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

IIpenmer u 3HaYeHUE
OPraHU4YeCKON XUMHUH,
MIPE/ICTABICHHUE O
MHOT000pa3uu
OpPraHUYECKUX COETUHEHUM

DJIEKTPOHHOE CTPOCHUE
aToma yriepoja (OCHOBHOE U
BO30YKIEHHOE COCTOSIHHS).
Banentabie BO3MOXKXHOCTH
aToma yriepoja

XuMHudeckas CBI3b B
OPraHUYECKHX COCTUHEHUSX.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOU CBSI3H,
CIocoObI pa3phiBa CBs3EH




Teopus crpoeHus
OpPraHUYECKUX COCAUHEHUN
A. M. bytneposa

Buael uzomepun:
CTPYKTypHas,
MPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3P HEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHUN

[IpencraBnenue o
KJIaccu(uKaIum u
cucTeMaTHyecKast
Homenkiarypa (IUPAC)
OpPraHUYeCKUX BEIICCTB

Knaccudukanus peakuuii B
OpPraHUYeCKO XHUMUH

Cucremarusanuus u
000011IeHrE 3HAHU T10 TEME

AJKaHbBI: TOMOJIOTUYECKUIA
psin, obmas gpopmyia,
HOMEHKJIaTypa U U30MepHus,
3JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYII




10

duznueckre 1 XUMUYECKUE
CBOMCTBA aJIKaHOB

11

HaxoxneHue ankaHoB B
npupoe. CriocoOsl
MOJIYYCHUS] U IPUMEHEHUE
AJIKaHOB

12

uknoankansl: 00mas
dbopmysa, HOMEHKJIATypa U
U30MEpPHsI, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHIX
CBOWCTB, CITOCOOBI
MOJTyYCHUS U IPUMCHEHUE

13

Pewenune pacu€THpIX 3a1a4
Ha onpeJereHue
MOJIEKYJISIPHOM (OpMYJIbI
OpPTraHUYECKOTO BEIECTBA 110
MAacCCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJAIIMX B €ro
cocraB. CucreMarusanus u
00001IeHHE 3HAHUH TT0 TEME




14

AJKEHBI: TOMOJIOTHYECKHI
psia, obmast hopmyia,
HOMEHKJIaTypa, AJIEKTPOHHOE
U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII.
CrtpyKTypHas ¥ LuC-TpaHC-
M30MEpHs aJIKCHOB

15

®dusnueckue 1 XUMHYECKUE
cBolcTBa ankeHoB. [IpaBuiio
MapkoBHHUKOBa

16

CriocoObI mosTyueHust 1
NPUMCHEHHE aJIKCHOB

17

[TpakTuueckast paborta Ne 1
no teme "[lonyuenue
STUJICHA ¥ U3YUYEHUE €TO
CBOMCTB"

18

Pemenune pacu€THpIX 3a1a4
Ha OIpEJIETICHUE
MOJIEKYJISIPHOM (OpMYJIbI
OPraHUYEeCKOro BEUIECTBA




19

AJKagueHbl: CONpsKEHHDIE,
U30JIMPOBaHHbIE,
KyMYyJIUPOBaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

20

XUMHUYECKHE CBOUCTBA
CONPSDKEHHBIX JTMCHOB

21

CriocoObI mosryueHust 1
IPUMEHEHHE aJIKaJCHOB

22

AJIKUHBI: TOMOJIOTUYECKUH
psia, obmas popmyina,
HOMEHKJIaTypa, 3JIEKTPOHHOE
U TIPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYII,
¢duznueckue cBoicTBa

23

XUMHYECKHE CBOMCTBA
AIKAHOB

24

KauecTBeHHBIE peaKkIMK Ha
TPOMHYIO CBSI3b

25

CrnocoOsl nonydeHus u
NpUMEHEHHE aJIKUHOB

26

Pemenue 3agau: pacd€rsl Mo
YpPaBHEHUIO XUMUYECKOU
peaKuuu




27

CucreMarusaius u
000011IEHE 3HAHUN 10 TEME

28

ApeHBI: TOMOJIOTHYECKUI
psia, obmast hopmyia,
HOMEHKJIATypa.
DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoOJIeKyJ OeH30J1a U TOIyoJIa,
ux (pusmveckre cBONCTBa

29

XHUMHUYECKHE CBOMCTBA
APCHOB: pCaKIINH 3aMCIICHUA

30

XUMHYEeCKHE CBOMCTBA
apEHOB: PEAKIUU
MPUCOSANHCHHUS, OKUCIICHUE
TOMOJIOroB OeH30J1a

31

OCO0EHHOCTH XUMHYECKUX
CBOMCTB CTHUpPOJIA

32

Pemenne pacu€THbIX 3a1a4
Ha OIpeleICHUE
MOJIEKYJISIPHON (HOpMYJIBI
OpPraHUYEeCKOro BEIECTBA

33

CrniocoOslI nosydeHus u
IpUMEHEHHE apeHOB




34

I'enernueckas CBA3b MEXKIY
Pa3IMYHBIMM KJIACCAMH
YIJIEBOAOPOIOB

35

PacuéTel o ypaBHEHHSIM
XUMHUYECKUX PEAKIUM.
Cucremarusanuus U
000011IeHNE 3HAHUI 10 TEME

36

[Ipupoanstii ra3. [lonyTHbie
He(TSAHBIC Ta3bl

37

Kamennslii yroias u
IPOAYKTHI €T0 NepepadoTKH

38

Hedtp 1 ciocobs! e€
nepepabotku. [Ipumenenune
HPOJYKTOB NepepadoTKU
HeQTH

39

I'eneTnueckas cBA3L MCXKOY
Pa3IMYHbIMU Kj1aCCaMU
YTIJIEBOAOPOIOB

40

l"anoreHonpoun3BoHBIE
YTJIEBOAOPOIOB:
JJIEKTPOHHOE CTPOCHHE;
peaKIMK 3aMEIIEeHHUS
rajoreHa




41

JleiicTBue 1ienouei Ha
raJOreHIPOU3BOIHBIC.
BzaumoneiictBue
JIIUTaJIOT€HAIKaHOB C
MarHueM H IIMHKOM

42

Cucremaruzanus u
000011IeHrEe 3HAHU 110
pazzaeny "YrieBoaopoast"

43

KonTponsHas pabora no
teme "YraeBogopoas"”

44

[IpenenpHBIC OHOATOMHBIE
CIHPTBI: TOMOJIOTHUECKUI
psn, odmas popmyia,
CTPOCHHUE MOJICKYII,
HU30MEepHsi, HOMEHKJIATypa,
Kiaccudukanus,
¢du3nveckre CBOMCTBA

45

XUMHYECKHE CBOMCTBA
MpeAeNbHBIX OJJHOATOMHBIX
CIIUPTOB

46

CnocoOsl nonydeHus u
PUMEHEHHE OTHOATOMHBIX
CIHMPTOB




47

[Ipocteie 3¢upsr:
HOMEHKJIaTypa ¥ H30MEepHus,
0COOEHHOCTH (HPU3UYECKUX U
XUMHYECKHX CBOMCTB

48

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIMLEPHH,
uXx (pU3NYEeCKHue U
XUMHUYECKHE CBOMCTBA

49

CriocoObI mosTyueHust 1
HNPUMEHEHHE MHOTOATOMHBIX
CIIMPTOB

50

@DeHOo: CTPOCHHUE MOJICKYJIBI,
¢uznyeckue cBONCTRA.
ToxcuyHOCTH (peHoIIa

51

XUMHYECKHE CBOMCTBA
denona

52

CnocoOsl nonydeHus u
npuMeHeHue GpeHona

53

[IpakTuueckas padbora Ne 2.
Pemenne
IKCIIEPUMEHTATIBHBIX 33124
1o teme "CnupTsl U
benonsr"




54

CucreMarusaius u
000011IEHE 3HAHUN 10 TEME

55

AJbIEruapl ¥ KETOHBI:
AIIEKTPOHHOE CTPOCHUE
KapOOHMIILHOH TPYTIIIbI;
TOMOJIOTHYECKHUE PSIbI,
oOuras popmyna, U3oMepus
Y HOMEHKJIaTypa

56

Anbaeruapl U KETOHBI:
(du3HYecKue CBOMCTBA;
PEeaKIMK MPUCOSTUHEHUS

S7

Peakuuu oxkucieHus u
KaueCTBEHHBIC PEAKIIUU
AbIETHIOB U KETOHOB

58

Crioco0b! nosyueHust
QIBJIETUIOB ¥ KETOHOB

59

OnHOOCHOBHBIE TIPE/ICIBEHBIC
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOSHHUSI UX
MOJIEKYT

60

N3omepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
¢buznyeckue cBoiicTBa




61

XUMHYECKUE CBOUCTBA
MpEACIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62

Oco0OeHHOCTH CBOICTB
MYpPaBbUHOH KHUCIIOTBI.
MHoroo6pasue kapOOHOBBIX
KHCIIOT

63

OCco0EHHOCTH CBOMCTB:
HENPEICIbHBIX U
apOMaTHIECKHUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu
BBICIIMX KapOOHOBBIX
KHUCJIOT

64

[ToHATHE O IPON3BOAHBIX
KapOOHOBBIX KUCIIOT

65

Crioco0bI nostyueHust u
npUMeHeHHe KapOOHOBBIX
KUCJIOT

66

CrnoxHuble 3¢upsl:
TOMOJIOTHUECKHUH psif, oO1mas
bopmyna, uzomepus u
HOMEHKJIaTypa




67

duznueckre 1 XUMUYECKUE
cBoiicTBa 3(hUpoB

68

Pemenne pacu€THbIX 3a1a4:
110 YPAaBHEHUIO XUMHYECKON
peakuuu, Ha OIpeieIeHue
MOJIEKYJISIPHON (HOPMYJIBI
OpPraHMYECKOI0 BEIIECTBA

69

[TpakTuueckas paborta No 3.
Pewenue
SKCHEPUMEHTAJIbHBIX 3a7a4
o Teme "KapOoHoBbIE
KucnoThl. CrioxHbIe YPUphI”

70

XKupsl: crpoenue,
bu3nueckrue 1 XUMHUYECKHE
CBOICTBaA (TMIPOIU3)

71

OcoOEeHHOCTH CBOMCTB
YKUPOB, COJEPKAIINX
OCTaTKH HeTpeIeTbHBIX
JKUPHBIX KHCIOT. JKupsl B
npupojie




72

MprUIa KaK COJIM BBICIINX
KapOOHOBBIX KHUCIIOT, UX
Moroutee nercrtaue. Iloustue
0 CUHTETHYECKHX MOIOIIUX
cpeactax (CMC)

73

I'eHeTHYeckas CBSI3b
YTJIEBOJOPOIOB H
KHCIIOPOJICOICPIKALITUX
OpPTaHMYECKUX BEIICCTB

74

Pacuétel o ypaBHEeHUAM
XUMHUYECKHUX PEAKIIUN

75

CucreMarusaims u
000011IeHrE 3HAHUH 10 TEME

76

OO01mas xapakTepuCTHKa
YIIEBOJIOB U Kiaccuukarms
YIJI€BOJOB (MOHO-, IU- U
HoJIMcaxapubl)

77

MoHocaxapuibr:
dbuznyeckue cBoicTBa U
HaXO0’JIEHUE B MPUPOJIE

78

[IpuMeHeHne TIIIKO3bI, €€
3HA4YCHUEC B
KUZHEAEATEIIBHOCTU
opraHusma




79

Hucaxapuapl: caxaposa,
MaJIbTO3a U JAaKTO03a.
Haxosxnenue B npupojie u
MIPUMEHEHHUE TUCaXapHJIOB

80

[Tonucaxapuabl: CTpoeHHE
MaKpOMOJIEKYJI, pu3ndecKkue
U XUMUYECKUE CBOMCTBA,
MIPUMEHEHUE

81

ITousitre 00 HCKYCCTBCHHBIX
BOJIOKHax

82

Pemenne pacdyeTHsIX 3a1a4
Ha OIIPENEICHUE 0N
BBIX0/1a IIPOJIYKTA PEAKLIUH
OT TEOPETUYECKHU
BO3MOKHOI'O

83

Cucrematuzanuus u
0000111eHe 3HaHUH 110
pasnerny

84

KonTponbHas pabora no
TeMe
"Kucnopoaconepxaniue
OpPraHUYEeCKHE COCTUHEHUS "




85

AMMHBIL: KIaccu(pUKaIus,
CTpOEHHE MOJIEKYJI, 00II1ast
dopmyna, uzomepus,
HOMEHKJIaTypa U
¢du3nueckue cBOMCTBa

86

XUMHUYECKHE CBOUCTBA
anpaTHIECKUX aMUHOB

87

AHUIMH: CTPOECHNE aHUIINHA,
0COOEHHOCTH XMMHYECKHX
CBOWCTB aHUJIMHA

88

CriocoObI mosryueHust 1
NPUMEHEHHE aTU(PaTUICCKIX
AMHHOB

89

AMHWHOKHUCIOTHI:
HOMEHKJIATypa U U30MEepHs,
¢duznyeckue cBONCTRA.
OtnenpHBIC IPEACTAaBUTETH
0-aMUHOKHUCJIOT

90

XUMHYeCKHe CBOMCTBA
aMHHOKHCIIOT, UX
OHOJIOrnYecKoe 3HaUYCHUE
amuHokucior. CHHTE3 U
TUAPOIIU3 TIENITHIOB

91

benku xak npupoHbIe
MOJIUMEPBI; CTPYKTYPBI
0enKoB




92

XUMHYECKHE CBOUCTBA
0O€eJIKOB

93

AzoTcoaepikaiue
TeTePOIMKIMIECKIE
coeauHeHus. HykienHoBbie
KHCJIOTBI: COCTaB, CTPOCHUE
U OMoJIoTHYEeCcKas poiib

94

[TpakTuueckast pabota No 4.
Pemenue

SKCIEPUMEHTAIBHBIX 3aJ1a4
1o TeMe "A3oTcoaepKalime
OpPraHUYeCKHUE COCTUHEHUS"

95

[TpakTuyeckas padora Ne 5.
Pemenue
AKCIIEPUMEHTANIbHBIX 3a7a4
no teme "Pacno3HaBaHue
OpPTraHUYECKUX COCTMHEHUI"

96

KonTponbnas pabota no
teMe "A3zoTcoaepKaniue
OpPraHNYeCKHE COCTUHEHUS "




97

OCHOBHBIE ITOHATHS XUMUH
BBICOKOMOJICK YIS PHBIX
COEIMHEHUH U METOIbI UX
CHHTE3a —II0JINMEpHU3aITis U
MOJIMKOHIEH AU

98

IImacTtmaccel. YTuauzanusa u
nepepadoTKa MIacTuKa

99

DnacToMepbl: HaTypaJIbHbIN
CHHTETHUYECKUE KayTyKH.
Pe3nna

100

BosnokHa: HaTypasbHBIE,
HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJ’II/IMepI)I
CHEIHaIbHOTO Ha3HAUYEHUs

101

[IpakTuueckas padbora Ne 6.
Pemenne
SKCHEPUMEHTAIIbHBIX 3a7a4
o TeMe "Pacro3HaBaHue
IUIACTMAacC U BOJOKOH"

102

0O00011eHne n
CUCTEMATH3ALMsI U3yUYEHHOTIO
MaTepuana 1o TeMe
"BBICOKOMOJIEKYJIISIPHbBIE
coeuHeHus"




OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102




11 KJIACC

KoanuecTBO 4acos

Ne Hata 'poHHBbIE HUGPOBbIE
n/ Tema ypoxa Bcer KoHnTpoJbHbIE IIpakTnyeckn H3Y4YeHH
pPBaTeJbHbIE pecypchl
n 0 padoThI e padoThbl A
Atom. CocTaB aTOMHBIX € bubmorexa I[IOK
1 ' . AP 1 05.09. https://m.edsoo.ru/00adb59e
XUMHYECKHUH d1eMeHT. M130TOIIbI
CTpoeHue AIIEKTPOHHBIX 000JI0UEK bubmmorexa [IOK
2 p p 1 06.09. https://m.edsoo.ru/00adb59e
aTOMOB, KBaHTOBEIC UK CJIa
Knaccudukanust XuMuaeckux bubmorexa HOK
3 H 1 07.09. https://m.edsoo.ru/00adb59e
9JIEMEHTOB (s-, P-, d-, f-3;meMenTHI)
Pacnpenenenne 31eKTpOHOB 110 bubmorexa T[IOK
4 pea p 1 12.09. https://m.edsoo.ru/00adb59e
ATOMHBIM OpOUTATISIM
DNIeKTpOHHBIE KOH(PUTYpaIIUU bubnuotexa [JOK
5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 13.09. https://m.edso0.ru/00adb59e
BO30YXIEHHOM COCTOSTHUU
DJeKTpOHHbIE KOHPUTYpaIH bubmmorexa LIOK
6 p ypan 1 14.09. https://m.edso0.ru/00adb59e
HMOHOB. DJIEKTPOOTPHUIIATEIbHOCTD



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

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema

bub6numoreka [IOK

7 XUMHYECKHX ditemenToB [I. 1. 19.09. https://m.edsoo.ru/00adb59e
MenneneeBa, CBSI3b C COBPEMEHHOM
TEOPHEH CTPOCHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKHUX DJIEMEHTOB B bub6numoreka [IOK

8 00pa3yeMbIX MU HPOCTHIX H 20.009. https://m.edsoo.ru/00adb59e
CJIOKHBIX BEILIECTB IO IPYIIaM U
nepuoiam
Cucremaruzanusa U 00001IeHne bubmmorexa [IOK

9 . 21.09. https://m.edsoo.ru/00adb59e
3HAHUH 10 TeMe
Buapl XuMu4eckoi CBs3H.
MexaHu3MblI 00pa3oBaHUs bubnnorexa [JOK

10 KOBAJICHTHOH CBsi3u. BomopoaHas 26.09. https://m.edsoo.ru/00adb59e
CBsA3b. MeXMOJIEKyIIsIpHbIE
B3alMOJICUCTBHUA
BasieHTHOCTb 1 BaJIEHTHBIC BuGmorexa [OK

11 BO3MOKHOCTH aTOMOB. CBs3b 27.09. https://m.edsoo.ru/00adb59e

AJIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C
UX T€OMETPUYECKUM CTPOECHUEM



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

IIpencraBienus 0 KOMIUIEKCHBIX

bubnunorexa LIOK

12 COEIMHEHUSX: COCTAB U 28.09. https://m.edsoo.ru/00adb59e
HOMEHKJIaTypa
]I?:huflloe;eTI]: anl\;OJ}IIZI;zH:TpI:)(;{?/IZI Tunel bubmorexa HOK

13 YIp P ' 03.10. https://m.edsoo.ru/00adb59e
KPUCTALIMYCCKUX PEIIECTOK U
CBOICTBA BEIIECTB
[IoHsATHE O IMCTIEPCHBIX CUCTEMAX. Bu6mmoteka [IOK

14 [pexncraBneHne 0 KOJUTOUIHBIX 04.10. https://m.edsoo.ru/00adb59e
pacTBopax
VcTuHHBIE pacTBOPHI: HACHIIIICHHBIE bubnmorexa LIOK

15 Y HEHACBIIICHHBIE, PACTBOPUMOCTD. 05.10. https://m.edsoo.ru/00adb59e
Kpucramnorunaparst
CrocoOBbI BEIPAKEHUS bubmmorexa [TOK

16 P 10.10. https://m.edsoo.ru/00adb59e
KOHIIEHTPAIlUU PacCTBOPOB
EGLI;J:TIZ; '?;);Laq <]:3 ::HOJ;I:OBaHI/IeM BuGmorexa 1IOK

17 © ceopas 1o 11.10. https://m.edsoo.ru/00adb59e

pacTBOpPEHHOTO BellecTna',
"MOJIsIpHAasi KOHLEHTpaus"



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

Knaccudukanust 1 HOMEHKIIaTypa

bubnunorexa LIOK

18 12.10. https://m.edsoo.ru/00adb59e
HEOPraHMYECKUX BEIIECTB
Cucremaru3zanus u 00001eHne Bubmmorexa IOK
19 . 8 B 17.10. https://m.edsoo.ru/00adb59e
3HAaHUU 1O TeME
KonTtponpsHas pabora mo Temam
"C ! i
e —
20 pHOA 18.10. https://m.edsoo.ru/00adb59e
XUMHUYECKUX 31eMeHTOB /1. 1.
MenneneeBa", "CTpoeHue BeliecTBa.
Muoroob6pasue BemiecT"
Kiaccuukanus XuMHIeCcKux
o
21 P ) 19.10. https://m.edsoo.ru/00adb59e
COXpPaHEHHsI MacChl BEIIECTB; 3aKOH
COXpaHEHHUS U TIPEBPAIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKIIUAX
TennoBbie 3¢ (HeKTh XUMUYECKUX bubmuoteka [IOK
22 peakuuii. Tepmoxummuyeckne 24.10. https://m.edsoo.ru/00adb59e
ypaBHEHUS
Beruncnenus no ypaBHEHUSIM bu6muoreka [JOK
23 XUMHYECKUX PEaKIui 1 25.10. https://m.edsoo.ru/00adb59e

TCPMOXUMHUYCCKUM YPAaBHCHUAM



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

CKOpOoCTb XMMHUYECKOH peakluH, e€

bubnunorexa LIOK

24 3aBHCUMOCTH OT Pa3IHMYHBIX 26.10. https://m.edsoo.ru/00adb59e
dakropoB. Katanus u karaan3aTopsl
I'omoreHHbIe U TeTEepOreHHBIE Bubmmorexa IOK

25 P 07.11. https://m.edsoo.ru/00adb59e
peakuuu
[TpakTrueckas padorta Ne 1 mo Teme bubnuotexa [JOK

26 "BnusiHMe pa3anyHbIX (AKTOPOB HA 08.11. https://m.edsoo.ru/00adb59e
CKOPOCTh XUMHUYECKOM peakiuu"
OO6paTtumbie U HEOOpaTUMBbIE bubmmorexa LIOK

27 P P 09.11. https://m.edsoo.ru/00adb59e
peakuuu. XuMU4YECKOE pAaBHOBECUE
2 e

28 © pas opo 14.11. https://m.edsoo.ru/00adb59e
MOJIOKEHUE XUMUYECKOTO
paBHOBecHs"
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. bu6anoreka LIOK

29 CunbHbIe U clla0ble JIEKTPOJIHTHI. 15.11. https://m.edsoo.ru/00adb59e
Crenenp qucconyaiu
HNonnoe npoussenenue Boapl. Cpena bubmuoreka [JOK

30 BOJIHBIX PAacTBOPOB. BomopoaHbIii 16.11. https://m.edsoo.ru/00adb59e
nokazatenb (pH) pactBopa
I'mpaponus coneit. Peakuu, bubanoreka [JOK

31 NPOTEKAIOIINE B PACTBOPAX 21.11. https://m.edsoo.ru/00adb59e

JJIEKTPOJIUTOB
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[IpakTuueckas padora Ne 3 o teme

bubnunorexa LIOK

32 "XHUMHUYCCKHE PEAKIIMK B PACTBOPAX 22.11. https://m.edsoo.ru/00adb59e
3JIEKTPOJIUTOB"
OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubnuorexa [JOK

33 peakiuu. BaxxHei1me OKUCIuTeNnu U 23.11. https://m.edsoo.ru/00adb59e
BOCCTAaHOBUTEIU
Mertop 37eKTPOHHOTO (3JIEKTOHHO Bubmmorexa LIOK

T KTPOHHOT KTOHHO-

34 AL TICKTP " 28.11. https://m.edsoo.ru/00adb59e
HMOHHOT0) Oananca
DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmorexa HOK

35 P P P P 29.11. https://m.edsoo.ru/00adb59e
BEILIECTB

bubnuoreka [IOK
36 Penrenue 3a1a4 pa3InYHbIX THIIOB 30.11. https://m.edsoo.ru/00adb59e
bu6nunorexa LIOK

37 Penrenue 3a1au pa3InyHbIX THIIOB 05.12. https://m.edso0.ru/00adb59e
Cucremarusanus 1 00001eHne bu6anoreka LIOK

38 3HaHUM 110 TeMe "XuMuueckue 06.12. https://m.edsoo.ru/00adb59e
peakuun"
KouTponrHas paboTa o teme bubmorexa OK

39 P P 07.12. https://m.eds00.ru/00adb59e

"Xumuueckue peakiuu'
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[TonoxxeHnne HeMeTaIoB B
[lepuoauueckoii cucteme
XHUMHYECKHX dj1eMeHToB 1. 1.

bub6numoreka [IOK

40 12.12. https://m.edsoo.ru/00adb59e
MenneneeBa 1 0COOEHHOCTHU
cTpoenust ux aromoB. Guznyeckue
CBOMCTBA HEMETAIIJIOB
AnoTponust HeMeTauioB (Ha bubmuorexa [IOK

41 nprMepe KUCIopoa, cepsl, pocdopa 13.12. https://m.edsoo.ru/00adb59e
U yIJIepo/ia)
Bonopon: nomyuenue, Gpusndeckue u bubmorexa LIOK

42 AOPOL: TIOJLYHICHIE, 14.12. https://m.edsoo.ru/00adb59e
XUMHYECKHe cBoicTBa. ['uapuis
["asnorensl: HaxX0XAEHUE B IPUPOJE, Bu6mmoteka [IOK

43 CHOCOOBI OAYYCHHUS, PUIUUESCKUC U 19.12. https://m.edsoo.ru/00adb59e
XUMHYECKHUE CBOMCTBA
I"anorenoBonopoael. Baxkueiiiue bubmuoteka [IOK

44 KHCJIOPOJICO/ICPIKAIINE COSAMHEHUS 20.12. https://m.edso0.ru/00adb59e
raJIorTeHOB
e e——

45 i ' 21.12. https://m.edsoo.ru/00adb59e
[IprMeHeHne TaToreHoB U UX
COEMHEHUI
[TpakTiueckast paborta Ne 4. bu6muoreka [JOK

46 Perenne skcriepuMeHTaTBHBIX 26.12. https://m.edsoo.ru/00adb59e

3amayd o teMe "["amorensr"”
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Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIE CIIOCOOBI

bub6numoreka [IOK

47 HOJIy4YeHust, PU3UIECKUE U 27.12. https://m.edsoo.ru/00adb59e
XUMHYECKHe cBoMcTBa. O30H.
[TpuMeHeHrEe KUCIIOPOIa ¥ 030HA
bub6nmoreka [IOK
48 OKCH/IBI B IEPOKCHIBI 28.12. https://m.edsoo.ru/00adb59e
bubnunoreka LIOK
49 Pernrenue 3a1a4 pa3InyHbIX THIIOB 09.01. https://m.edsoo.ru/00adb59e
Cepa: Hax0XXJIEHHE B IPUPOJIE, bubmmoreka [JOK
50 CHOCOOBI OMyYCHHUS, PUIUUICSCKUC U 10.01. https://m.edsoo.ru/00adb59e
XUMHYECKHE CBOMCTBA
bubmuoreka [{OK
51 CepoBopopo, cyab(uibt 11.01. https://m.edsoo.ru/00adb59e
Kucnoponconepxaniue coeiuHeHUs bubmuorexa [IOK
52 cepbl. OCOOCHHOCTH CBOWCTB CEPHOM 16.01. https://m.edsoo.ru/00adb59e
KHCIIOTBI
IT 05,
53 SHICHHE SKCHEpUMe 17.01. https://m.edsoo.ru/00adb59e

3aaa4 o teme "Cepa u eé
coenuuenus"
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A30T: HaX0XJACHUE B IPUPOJIE,
CIOCOOBI MOJTydeHHUsI, PU3UUECKHUE U

but6mmoreka [IOK

54 . 18.01. https://m.edsoo.ru/00adb59e
XUMHYECKHE CBOWCTBA. AMMHUAK,
HUTPUJIBI
Kucnoponconepxanime coequHeHUs bubmmoreka [JOK

55 azota. OCOOEHHOCTH CBOMCTB 23.01. https://m.edsoo.ru/00adb59e
A30THOM KHCIIOTHI
oM MeHeHIE 23014 1 €ro bubnuoreka [IOK

UMCHEHHU Ta U er

56 P . 24.01. https://m.edsoo.ru/00adb59e
COeMHEHUH. A30THBIE yIOOpeHUs
docdop: HAXOKICHUE B IPUPOJIE,
CIIOCOOBI MOJTydeHHUsI, PU3NUECKHE U bubnrorexa LIOK

57 yi L 25.01. https://m.edsoo.ru/00adb59e
XUMHYECKHe cBoicTBa. Dochu i u
dochun
Oxkcunst pocdopa, bubnnorexa [JOK

58 docdopconepxanie KUCIOTHI. 30.01. https://m.edsoo.ru/00adb59e
Comnu dochopHOl KUCTOTHI
[Ipumenenue docdopa u ero bubmuoreka [JOK

59 coeaunenuii. Pochopubie 31.01. https://m.edsoo.ru/00adb59e
ynoopeHus
Pemerne et bimnorera LIOK

60 P 01.02. https://m.edsoo.ru/00adb59e

3aja4 1o reme "A30t u pocdop u ux
coequHeHus"
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VYriiepoa: HaX0XACHUE B IPUPOJIE,
AJUIOTPOITHBIC MOAM(UKAIIIY;

bub6numoreka [IOK

61 06.02. https://m.edsoo.ru/00adb59e
buznyecKkue 1 XUuMHUYECKHe
CBOIICTBa, IPUMEHEHHE
Oxkcua yrinepona(Il), oxcun bubmuorexa [IOK

62 yriepoaa(IV), yrojpHas KucioTa u 07.02. https://m.edsoo.ru/00adb59e
eé conu

bubnunoreka LIOK

63 Peuienue 3a1a4 pa3nMyHbIX THIIOB 08.02. https://m.edsoo.ru/00adb59e
Kpemuuii: HaxoJIeHHe B IPUPOJIE, bubnnorexa [JOK

64 CHOCOOBI OMYYCHHUS, PUIUUESCKUC 13.02. https://m.edsoo.ru/00adb59e
XAMHYECKHUE CBOMCTBA
Oxkcun kpemuus(1V), kpeMHueBas buomioreia LIOK

65 CHLKPE » KPEMITHE 14.02. https://m.edsoo.ru/00adb59e
KHCIIOTa, CHIIUKATHI
[IpuMeHeHne KpeMHUS U €T0 bubmmoreka HOK

66 coequnenuii. CTeK0, ero 15.02. https://m.edso0.ru/00adb59e
MOJTy4YeHUE, BUJIbI CTEKIIa

bubmunoreka IIOK

67 Peurenvie 3a1a4 pa3IMyHBIX THITOB 20.02. https://m.edsoo.ru/00adb59e
CucremaTtu3zanus u 06o01IeHne bubmmorexa LIOK

68 1 B 21.02. https://m.edsoo.ru/00adb59e

3HaHuil o teMme "Hemerauinr"
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KonTponbhas pabota no teme

bubnunorexa LIOK

69 | | 22.02. https://m.edsoo.ru/00adb59e
Hemeramnnl

AHann3 pe3yiabTaTOB KOHTPOJILHOMI bubmorexa HOK

70 pesy P 27.02. https://m.edsoo.ru/00adb59e
paboThI, KOPPEKIIHS OIMHUOOK
ITonoxxenne MeTanIoB B
. oo BuGnorera LIOK

71 : ' 28.02. https://m.edsoo.ru/00adb59e
OCcoOCHHOCTH CTPOCHUS
3JICKTPOHHBIX 000JI0YEK AaTOMOB
METAJUIOB
OO6mue ¢pu3nyecKkrue CBOMCTBa bubnunoreka LIOK

72 MmeTauioB. [IpuMeHeHre METaIOB B 29.02. https://m.edsoo.ru/00adb59e
OBITY U TEXHUKE
Cmnassl MeTayuioB. Kopposus bubmorexa [IOK

73 + ROPP 05.03. https://m.edsoo.ru/00adb59e
METAJUIOB

bu6nmorexa LIOK

74 Pemienne 3a1a4 pa3nMyHBIX THIIOB 06.03. https://m.edsoo.ru/00adb59e
DNEKTPOXUMUYECKUN P bu6nmorexa LIOK

75 HanpspKeHUH MeTaiioB. Oo0mue 07.03. https://m.edso0.ru/00adb59e

CIIOCOOBI IMOJIYYCHUA MCTAJIJIOB
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OO01mast XxapaKTepUCTHKA METAIIOB
IA-rpynmsr [Tepuoaudeckoit
CUCTEMBI XUMHUYECKUX JICMEHTOB.

bubnunoreka LIOK

76 Harpwuii u kanuii: mosy4eHue, 12.03. https://m.edsoo.ru/00adb59e
¢du3nvecKkre 1 XUMHYECKHIE
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCAMHECHUHN
OO0m1as XxapakTepUCTUKa METAIIIOB
lHA-rpynnst [lepuoanueckoit
CHCTEMbI XHUMHUYCCKHUX JIEMEHTOB. bu6nuorexa [IOK
77 MarHuii ¥ KaJbLuii: MOJy4YeHHE, 13.03. https://m.edsoo.ru/00adb59e
(buU3HYECKUE M XUMUYICCKHEC
CBOICTBa, MPUMEHEHHE TTPOCTHIX
BEIIECTB U UX COCAUHCHUIN
JKEcTKOCTh BOJBI U CITIOCOOBI €& bubnuorexa LOK
78 14.03. https://m.edsoo.ru/00adb59e
yCTpaHCHHUS
AOMUHUN: TIOJTyYEeHHE, bu6nuorexa [IOK
79 bu3ryecKre 1 XUMUYECKHE 19.03. https://m.edsoo.ru/00adb59e
CBOMCTBA, IPUMEHEHHE
AmMpoTepHbIe CBOMCTBA OKCHIA U
bu6nuorexa [IOK
80 PHAPORCILIA ATIOMITHI, 20.03. https://m.edsoo.ru/00adb59e
TUIPOKCOKOMILIEKCHI aTFOMUHUS, UX
MIPUMCHEHUE
bu6nunorexa LIOK
81 Pemenue 3a1a4y pa3nuvHBIX TUTIOB 21.03. https://m.edsoo.ru/00adb59e
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[IpaxTuueckas padora Ne 7.
Pemienue skcriepuMeHTaIbHBIX

bub6numoreka [IOK

82 | 02.04. https://m.edsoo.ru/00adb59e
3a1a4 1o TeMme "MeTalIbl TJIaBHBIX
noarpymnm"
(0]§)
O e

83 Hupyn 124 03.04. https://m.edsoo.ru/00adb59e
[Tepuonnueckoii cuCTEMbI
XHMHYECKHUX JICMEHTOB
du3nyecKrue U XUMUYECCKHE bubnunoreka LIOK

84 CBOWCTBA XpOMa M €ro COSUHEHHIA, 04.04. https://m.edsoo.ru/00adb59e
UX MPUMCHCHHE
Baxwuelimme coeiMHEeHNs] MapraHIia. bu6nmorexa LIOK

85 [TepMaHraHar Kajaus, ero 09.04. https://m.edsoo.ru/00adb59e
OKHCIIMTEIIbHBIC CBOMCTBA
)
- Brtmorera LIOK

86 s ' 10.04. https://m.edsoo.ru/00adb59e
[Tony4yeHue u NnpUMEHEHHE CIJIaBOB
Kenesa
dusnyeckrue U XUMHYECKHE bu6nmorexa LIOK

87 CBOMCTBA MEJIM U €€ COETMHEHNH, NX 11.04. https://m.edso0.ru/00adb59e

IMPUMCHCHUC
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dusznueckue U XUMHUUECKUE
CBOMCTBA IIMHKA U €r0 COCAUHCHUH,

bub6numoreka [IOK

88 16.04. https://m.edsoo.ru/00adb59e
WX TIPUMCHECHHE.
' aIpOKCOKOMITIIEKCHI ITMHKA
Do stoname X BuGmorera LIOK
89 p 17.04. https://m.edsoo.ru/00adb59e
3amay o reMe "Mertauibl T000YHBIX
noarpymm"
bubnunoreka LIOK
90 Pernrenue 3a1a4 pa3InyHbIX THIIOB 18.04. https://m.edsoo.ru/00adb59e
O00011IeHNE U CUCTEMATH3AIUS bu6nmorexa LIOK
91 U3yYEHHOr0 MaTepHuasa mo TeMe 23.04. https://m.edsoo.ru/00adb59e
"MeTaier"
KoRThoLHAs bA6OTa [0 TeMe bubmuoreka [{OK
HTPOJIbHAS Ta 10 TEM
92 N poi " P 24.04. https://m.edsoo.ru/00adb59e
Mertaminl
Ananu JILTATOB KOHTPOILHOM bubmorexa HOK
93 3 pesy OB KOHTPOIBHO 25.04. https://m.edsoo.ru/00adb59e
paboThl, KOPPEKITUs OMUOOK
Po:bﬁ):;l::nf B 06:;1:;%1/11/1 bubmuorexa [JOK
94 yero oro pas 30.04. https://m.edsoo.ru/00adb59e

yenosedecTBa. [IoHATHE O HAyUHBIX
METOJIaX UCCIIEI0BaHUs BEILECTB
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Hay‘leIe IMPUHIUIIBI OpraHu3anuu
XUMHUYCCKOTO ITpOU3BOACTBA.

bub6numoreka [IOK

95 02.05. https://m.edsoo.ru/00adb59e
[TpombInIICHHBIE CITOCOOBI
MOJTyYEHUS] BRKHEHUIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE bubmuorexa [IOK

96 OKPY KaroIIel Cpeibl M €ro 07.05. https://m.edsoo.ru/00adb59e
IIOCJIEICTBUS
XuUMHS ¥ 3I0pPOBbE YEITOBEKA. bubmmorexa LIOK

97 08.05. https://m.edsoo.ru/00adb59e
JlekapcTBEeHHBIC CpPEICTBA
Xumusa nuiu. Ponbs XUMUA B bu6nunorexa LIOK

98 00eCIIeYEHNH TTUILEBOU 14.05. https://m.edsoo.ru/00adb59e
0€e30I1acCHOCTH
Kocmernueckue u napdromepHbie bubamorexa LOK

99 15.05. https://m.edsoo.ru/00adb59e
cpenctBa. beitoBas xumus
XUMHS B CTPOUTENILCTBE. bubmmnoreka HOK

100 Baxneiiime cTpouTenbHbIe U 16.05. https://m.edsoo.ru/00adb59e
KOHCTPYKITMOHHBIEC MaTePUAITBI
XHMHS B CEIIBCKOM XO3SHCTBE. bu6nmorexa LIOK

101 Opranuyeckre 1 MUHEpaJIbHbIE 21.05. https://m.edsoo.ru/00adb59e
ynoOpeHust
Cucremaruzanusg U 00001eHne bubmorexa HOK

102 22.05. https://m.edsoo.ru/00adb59e

3HAHUH 110 TEME
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH

HUHTEPHET



