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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONW MPOTPaMMbI  CpeAHEro o001ero oOpa3oBaHUS
(®OIT COO), npencraBieHHbXx B  @DeaepalibHOM  TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO H3Y4YEHHUs 3aHMMAEeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpaMme mno XuWMHM Ha3HAY€HUE TMpeaAMeTa «XUMHS» IOJTydaeT
NOJPOOHYI0  MHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOIMOJAraroI[UMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSL CJICAYIOIIME BBIMOJHIEMbIC MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHUs, BOCITUTAHUS U PA3BUTHUS OOYyYaIOIIUXCS CPEACTBAMHU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHM3alMOHHO-TUIAHUPYIOINIAsA, KOTOpasi MpeAyCMaTPUBAET ONpEAeICHHUE:
MPUHIIMIIOB CTPYKTYPUPOBAHUS M TIOCIIEIOBATEIHLHOCTH U3yUEHHS yUeOHOTO
MaTepuana, KOJUYECTBEHHBIX W KAUYECTBEHHBIX €ro XapaKTepUCTHK;
NOJX0A0B K (DOPMUPOBAHUIO COAEPIKATEIBHON OCHOBBI KOHTPOJISI M OLEHKH
00pa30BaTeNbHBIX JOCTMKEHUH OOYYaloIIMXCS B pamMKaX HUTOrOBOM
aTTecTaluy B OpMe €UHOTO rOCYIapCTBEHHOTO SK3aMEHA 110 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHABIMBAaeT WHBAPHAHTHOE MPEAMETHOE COJEpKaHHUE, 00s3aTEIBHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



pacupeiesieHHe W CTPYKTYpHUPOBAaHHME €ro II0 KjaccaMmM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuaia ¢ y4€TOM JIOTUKH TIOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX H
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJaEéHHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
yue0OHO-IT0O3HABATENbHBIX  JACHCTBUIM  00ydaloIlierocs IO OCBOCHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM TO3WIMSAM B TMPOTpPaMME MO XHMHHU TPETyCMOTpEHa
MIPEEMCTBEHHOCTh ¢ 00YYEHHEM XUMHH Ha YPOBHE OCHOBHOI'O OOILIEro 00pa30BaHUS.
3a mpexenamMu  yCTAaHOBJICHHOM MpOrpaMMod IO XUMHUU  00s3aTeNbHOU
(MHBapHaHTHOM) COCTaBJISIIONIEH COAEpXKaHUSI Y4eOHOro rmpenMera «XUMUsD»
oCTa€rcs BO3MOKHOCTh BbIOOpA €ro BAPUATUBHOM COCTaBIISIONICH, KOTOpas JOJKHA
OIPENENATHCS B COOTBETCTBUH C HANIPABIIEHUEM KOHKPETHOTO MPO(UIIS 00yUEHUsI.

B coorBerctBHM ¢ KoHUeNTyalnbHbIMU monoxeHusMu DPIrOC COO o
Ha3HAYCHUM TpeaMEeTOB 0a30BOro W yriayOJIEHHOTO YpOBHEH B  CHCTEME
g depeHIupoOBaHHOTO 0O0YUYEHHSI Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus XUMHUS
Ha YpOBHE YIIIyOJEHHOTO M3YYEHHUs HAIIPABJIEH HA PEATU3AIMI0 IPEEMCTBEHHOCTH C
MOCJIETYIOIIMM 3TaroM MOJYyYEHHs] XUMUYECKOr0o 00pa30BaHusl B paMKaxX WM3Yy4eHUs
CHELUATbHBIX €CTECTBEHHO-HAYUYHBIX M XWMHUYECKUX JUCIUIUIMH B BYy3aX U
OpraHM3aLusaX CpeHero NpodecCuOHaIbHOro 00pa3zoBanus. B 3Toil cBsI3u U3ydyeHue
npeaMera  «XUMUS» OpPUEHTHPOBAHO NPEMMYILECTBEHHO HA paclIMpEeHue U
yIrayOJeHHe TEOPETUYECKOM UM TNPAKTHUECKOM TMOATOTOBKH  OOYYarolIuXxcs,
BbIOpaBILIMX OMNpeAEAEHHbIN Npoduib OO0y4YeHHs, B TOM YHUCIE C NEPCHEKTHUBOM
MOCTICIYIONIETO  TMOJIYYEeHUS  XUMHYECKOTO  OOpa3oBaHUSI B OpraHU3allusx
npodeccruoHabHOT0 00pa3oBanus. Hapsimy ¢ stum, B cBete TpeboBanuit GI'OC
COO k mIaHupyeMbIM pe3yJibTaTaM OCBOCHHs (penepaibHOil 00pa3oBaTeIbHON
MporpaMMbl CpeAHero oOIIero o0pa3oBaHUs M3ydeHUE TMpeaMeTa  «XUMUS»
OPUEHTHUPOBAHO TAK)KE HA PEIICHHE 3a/1ad BOCIUTAHUS W COIMAJIBHOTO Pa3BUTHS
o0y4Jaromxcsi, Ha GOPMUPOBAHHUE Y HUX OOLICUHTEIUIEKTYalbHbIX YMEHUH, YMECHUN
parnMoHaIM3aluil  y4eOHOTO Tpyla U OOOOMIEHHBIX CHOCOOOB JIEATEIHLHOCTH,
UMEIOIINX MEXIUCIMIUIMHAPHBIN, HaIIIPEAMETHBINA XapaKTep.



CocTaBisOIUMH NpeaMeTa «XUMUs» Ha YPOBHE YIUIYOJIEHHOTO H3y4YEHUS
ABIIAIOTCSA YIUIyOsn€HHbIe Kypcbl — «Opranudeckas xumus» U  «OOmias wu
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpKaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepkanus KypcoB «Opranuwdeckas xumus» ©u «OOmas wu
HEOpraHWYeCcKass XHUMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yuU€HHUs MpeaMera. JDTa cUCTeMa
3HAHUM TMOJy4yaeT OompeneiaEHHOE TEOPETHUECKOE OMOJIHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONbIIMNA 00BEM  (HAKTOIOTUYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHHs MpeaMera olecreyeHa
BO3MOXXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIIyOJeHHs
IPEACTABICHU O CTPOCHUHU BEIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. W3ydeHme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWUYECKHUX IPEJACTABICHUAX O CTPOECHUU aroMa. XHMMHUYECKas CBS3b
OOBSACHAETCS ¢ TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN NpH €€ 00pa3oBaHUU U
pa3pyllIeHnH, a TAKKEe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUIIOB ~ peakuud  JOMoJHsAeTcss  (OpMHpOBAHHMEM  IpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IMPOLECCax U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX ddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIHil.

Ocoboe 3HayeHHEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [T KJIACCOB ONpeeIEHHOTo poduis (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K OOIeld cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbIE IpeAMETHI. Tak, Hanmpumep,
B COJCpP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJbInoe
3HaueHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeiMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METO/IOB MO3HAaHMS, OOUIHOCTh 3aKOHOB U TEOPUWA B XMUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIipHAss Teopusl (MOJEKyJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS
Macchbl M DHEPIUH, 3aKOHBI TEPMOJAMHAMMKH, 3JIEKTPOJIU3A, IMPEACTABICHUS O
CTPOEHHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM IpeAMETa I KJIACCOB XMMHUKO-
Ounonornyeckoro npoduiist OONbIINKA yAENbHBIA BeC OyJeT MMETh OpraHuyecKas



xumusi. B 3TOM cimyuae mpenocTaBisieTCss  BO3MOXHOCTH st Oosee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MPUMEPY, TaKue
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAaxX IPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEIIECTB CIIY>)KAT OCHOBOM ISl HM3y4YEHHS
CYIIHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXAHUSI, TUIICBAPCHUSI.

B mmane ¢opMmupoBaHHMs OCHOB HAayyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YEOHBIMH TMpEAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHblE NpenMeTb», «MaTtemaTuka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Tpu wu3ydenuun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MepBOCTENEHHON 3HAYMMOCTH SIBISETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphI. Pemenne
TOM 3aJaud Ha YrayOJEHHOM YpOBHE M3y4Y€HHUS NpeaMeTa MpearnoJiaract
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPENCTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX M IT03HABAEMOCTH SIBJICHUI IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUSL  YEJIOBEUECTBA: B  PEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJUILMHBI, CO3JAHUH HOBBIX MAaTE€PUAIOB, HOBbIX UCTOUHUKOB YHEPTUH, B
00eCreYeHnn palMOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOIEH KyJbTypbhl YEJIOBEKa, a TaKkKe SKOJIOIMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MMPUPOIHOM Cpefe;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIIOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOEHMHM BEIIECTBA HA PAa3HbIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJUHAMHYECKHX M
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUSI XUMHUYECKUX pPEaKIui, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
HAy4YHBIX PUHLXINIAX XUMUYECKOTO IIPOU3BOJICTBA;

e (opmupoBaHue y o0ydJarommxcs OCO3HaHHOI'O MTOHUMaHUs
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUM JUIsI OOBSICHEHUS



KITFOYEBBIX HJEH M TPOOJIEeM COBPEMEHHON XWUMUH, Ui OOBSICHEHUS U
MIPOTHO3UPOBAHMS SIBJICHWH, WMEIONIUX E€CTECTBEHHO-HAYYHYIO TPHUPOY;
TPaMOTHOTO pemIeHus] MpoOJIeM, CBSI3aHHBIX C XMMHEH, MPOTHO3UPOBAHMS,
aHaM3a U OLECHKHU C MO3UIMI IKOJOTMYECKON 0e30MacHOCTH MOCIEICTBHMA
OBITOBOM M TIPOM3BOJICTBEHHOM JESATEIHLHOCTH YEJIOBEKa, CBA3AHHOM C
XUMHYECKUM IPOU3BOJICTBOM, HCIIOJIH30BAHUEM U ITEPEPaAOOTKOM BEIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOAUMBIX JUIsl MPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SIBJICHHUM, HMEIOIIUX MECTO B
NpUPOJE, B MPAKTUUECKON IEATETLHOCTH U MOBCETHEBHON KU3HU.

B mmane peammzanuu MepBOOYEPETHBIX BOCIHUTATEIBHBIX W Pa3BUBAIOIINAX
(GYHKIIUN 1IEOCTHOM CHUCTEMBI CpeAHEro oOIiero oOpa3oBaHUs MPU U3YUYCHUHU
npeaMera «XuUMUS» Ha  YIIYOJIEHHOM ypOBHE 0OCOOYI0  aKTyallbHOCTh
PUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TIPHPOJIHI,
YBOXEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTAaHWIO  HAa  OCHOBE  YCBOCHHS
OOIIEYEIIOBEYECKHUX IICHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCJIOBUIO yCHIENTHOMN MpodecCHoHaIbHON U OOIIECTBEHHOMN JIeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

e (opmMupoBaHME YMEHMII W HABBIKOB Pa3yMHOr0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJOTHYECKON KYJIBTYPBI, TPUOOPETEHUE OTBITA OOIIECTBEHHO-
MOJIE3HOM PKOJIOTUYECKOUN NEATEIBbHOCTH.

O0s13aTebHAs 9acTh YUCOHOTO IJIaHA TIPEAyCMaTPUBACT U3yUECHUE XUMHUU B 00BEME
3 YacoB B Helem0 Ha yrinyoilieHHOM ypoBHe B 11 kmacce. g peanmuzanuu
WHIUBUIYaTbHBIX TOTPEOHOCTEH OOydaromMXCcsi 3a CYET YacOB YacTH YUEOHOTO
T1aHa, GOpMHUPYEMOH yJaCTHHKAMH 00pa30BaTeIbHBIX OTHOIICHHM, MTPETyCMOTPEHO
YBEIIMYCHUE YYCOHBIX YacOB JUIA M3YYCHHS YYeOHOro TpeaMera «XUMHs» Ha
yrayoneHHoM ypoBHe. OOIee 4Yuciio 4acoB, MPETYCMOTPEHHBIX YIS WU3YYCHUS
XMMUU Ha YrIyOJeHHOM YpOBHE cpenHero obuiero oOpazoBanus B 11 kiacce
coctapiisieT 170 gacos.



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIIA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OPOUTAIISIM.
DneKTpoHHBIC KOH(DHUTYypaIMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MIEPHOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, 3JIEKTPOHHbIE KOH(UTYypaluu HOHOB.
DIEeKTPOOTPUIATETBHOCTbD.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOIUYECKOrO 3aKOHA U [leproInUecKOr CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuonueckoro 3akoHa /[.M. Menneneena.

XuMHUYECKasi CBs3b. BHIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPIrus U IuHa CBsA3U. 110JIIpHOCTD, HAPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOM CBs3U. KpaTHbie CBsS3u. BomopojHas CBs3b.
MexMOoNeKyIIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCcTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeiab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemecrBa  MONEKYJAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIIBI
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonsatue o mucnepcHeix cucremax. Mctuauble pactBopsl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukarys u HOMEHKIaTypa HEOPTaHWYECKUX BEIECTB. TpUBUATBLHBIC
Ha3BaHUA OTJIEJIbHBIX NPEACTABUTENICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanumsa XUuMHUECKMX pEeakuid B HEOPraHMYECKOHM U OpraHU4eCcKOu
XUMUH. 3aKOH COXPAHEHHUSI MAcChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAIlCHUs



OPHEPTUU TIPU XUMHUYECKUX peaknusaxX. TernoBbie 3(HEeKThl XUMUYECKUX PEaKITUH.
TepMoXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OO6patumMble U HEOOpaTHUMbIE peakIMu. XuMU4Yeckoe paBHoBecue. KoHcranTa
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Dnektponutuyeckas aucconuainusi. CuibHble W cIaOble  DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJOHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpasibHas,
nienounas. Bonoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAHOBUTENb. I[IpoIlecChl OKHCIEHHST YW BOCCTAaHOBJICHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3oKEeHHEe TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, POBE/ICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeielieHue
Cpelbl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUUHBIX
(akTOpOB HAa CKOPOCTh XHMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckor cucreMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, gusndeckne M XUMHUYCCKHE CBOMCTBA: PEaKIUU C
METaJUIaMA M  HEMETAJUIaMH, BOCCTAHOBUTEJbHBIE CBOMCTBAa. ['mWapuisbl.
TonMBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl ModydyeHus, (U3NYECKUe U
XAMHUYECKUE CBOMCTBA. [ ajoreHoBOAOpOIbl. BaxkHenmme KUCIOPOACOACPIKALINE
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI TTOIYYCHUS
rajioreHoB. [[pruMeHeHne rajloreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. @U3NUECKUe U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUIBL.

Cepa. Haxoxaenue B TpHUpOJAE, CIOCOOBI TOJY4YCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBoaopona, cyiabduasl. Oxcun cepoi(1V), okcua



ceppl(VI). CepHucras u cepHas KUCJIOTHI U uX coiu. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COCTUHEHNN.

Azor. Haxoxaenue B mNpupofe, CIOCOObI TMONydeHUs, (PUINYECKUE W
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI TMONMydeHUs, (HU3UIECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ comnu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yao0peHus.

Yraepon, HaXOKIEHUE B PUPOIC. AJUTOTporHbIe Moaudukarmi. Orusnueckue
U XMMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB, OOpa3oBaHHBIX yriepoaoM. OKcun
yraepoaa(ll), okcun yrinepona(lV), yroapHast KuciaoTa v €€ coiau. AKTUBUPOBAHHBIM
yroib, ancopouus. Dymnepensi, rpadeH, yriepojaHbie HaHOTPYOku. [IpumeHeHue
MPOCTBIX BEIIECTB, 00Pa30BaHHbBIX YIIIEPOJOM, U €r0 COEAMHEHUI.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MOJy4YeHHs, (PU3NYECKHE H
xumuyeckue cporictBa. Oxcun kpeMmHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KkpeMHus U ero coeAuHeHuil. CTEKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenue MeramuioB B Ilepuonnueckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O0O0JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBoKcTBa MeTamioB. IIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAIIOB.

DNEeKTPOXUMHUUECKUHN Pl HAMpsHKeHUH MeTauioB. O0IIre criocoObl MOTydeHus
METAJJIOB: THIPOMETAJLUTYPTrUsi, TUPOMETAILTYPIHs, dJeKTpoMeTauryprust. [lonsitue o
KOppO3uH MeTaJI0B. COCOOBI 3alIUTHI OT KOPPO3UH.

Oo6mas xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX OdJeMeHToB. Hatpuii u kanuii: mnomydeHue, GU3MYECKUE U
XUMHUUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUI.

Oo6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHEe U
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHWE TMPOCTHIX BEIIECTB M HUX COCAMHEHUH.
XKécTkocTh BOJIBI U CTIOCOOBI €€ YCTpaHEHUS.

ATIOMUHWI: TTOTy4YeHue, GU3NYecKre U XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
MPOCTOT0 BEIIECTBAa M €ro coeauHeHUW. Am@oTepHble CBOMCTBA OKCHAA U
TUAPOKCU]IA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aIFOMUHUS.

OOmasi xapakTepucThka MeTauioB To004HBIX moarpynm  (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.



du3nyecKkrue 1 XUMUYECKHE CBOMCTBA XpoMa U e€ro coeanHeHuil. OKcuabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHCIIUTENIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

@u3nyecKkue M XUMHYECKHE CBOMCTBA MAapraHla M €ro COEOUHEHHI.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyecKue U XUMUYECKHE CBOWMCTBA JKejie3a U ero coequHeHuil. OKCubl,
ruapokcuasl U conu xkeneza(ll) u sxenesa(lll). [Toayuenne u npuMeHeHue xKenesa
U €r0 CILIABOB.

Pusnyeckrue 1 XUMHYECKUE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COSUHCHUM.

[MuHk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THUJIPOKCHU/IA [IMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3yueHue oOpaslloB HEMETAJLUIOB, ropeHue cepwl, ¢ocdopa, kene3a, MarHus B
KUCJIOPOJIC, M3Yy4YEHUE KOJUICKIMU «MeTaulbl W CIUIaBbD», B3aUMOJICUCTBUE
HICJIOYHBIX U IIEIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJI€3a C pacTBOpPAMH KHUCIOT U
nieIoueid, KaueCTBEHHbIE PEaKIIMU Ha HEOPraHUYECKUE aHUOHBI, KATHOH BOJ0OPOJa
M KaTUOHBI METAJJIOB, B3aUMOJEHCTBUE THAPOKCUIOB aJIOMUHUS U IHHKA C
pacTBOpaMH KHUCJIOT U LIEIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O Hay4YHbIX MeETOoAax IIO3HAaHUS M METOJIOJOTUA HAy4YHOTO HCCIIEIOBAHUS.
HayuHble puHLIKIBI OpraHU3alui XUMHUYECKOTO IPOU3BOACTBA. [IpoMbIlIeHHbIE
CrocoObl TTOTYYEHHUsI BaXKHEUIIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAKa,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMbITIIIEHHBIE CITOCOOBI MOMYYEHUSI METAUIOB U
CIUIaBOB. XUMHUECKOE 3arps3HEHUE OKPYKAIOUIEH Cpelbl U €ro MOCJIE/ICTBUSI.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKON 0€30MacHOCTH.

XuMHsi H 340pOBbE UenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, THUILEBbIe J00aBKU. Pojib XuMuu B
o0ecrieyeHnH MHIEeBOM 0€30MaCHOCTH.

Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuna
0e30macHOr0 MCMOJb30BaHUSI TpPEnaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
YKU3ZHHU.



XuMusi B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENIbHbIE MaTepHaybl (LEMEHT,
OCeTOH).

XuMus B CEIbCKOM X03sicTBE. OpraHnyecKkre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemecTBa Wik 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB pEAKIMH, €CIH OJIHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJMYECTBA BELIECTBA) MPOJYKTa
pEaKlunM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C OMNPEACIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPacTBOpE, JOJIM BBIXOAA MPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEHUHM oOOmed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK ¥ MOHSITHM, MPUHATHIX B OTJEIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsi, 3aKOH, aHaJU3, CUHTE3, Kiaccu(uKkaius, NepuoJuIHOCTh, HAOIIOICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

@usnka: Marepus, MHUKPOMHUpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kiaeTka, opraHusM, dKocucTeMa, bnocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJIEMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YIHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIUBO,
peCypCHI.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX
MpenapaTtoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPUATIOB, SJICKTPOHHAS
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XHUMHUS»  OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIE€SITEIHHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU MU TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpEeCca W TMO3HABATEIbHBIX MOTHUBOB B MOJYYEHUU U MOCIETYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 30poBOro U 0Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

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

MOHMMAHUS LEHHOCTH TNpPaBWI WHAWBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3yUYeHHUIO Mpodeccruid pa3InvyHoro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oynymieil mpodeccuu W peanu3alid COOCTBEHHBIX JKHU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HU HA 3eMJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

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

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

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

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

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

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH U BaXXHOHW poOJH B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TIJIOOATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYy/ia U AKOJOTUYECKHA KOM(OPTHOM KU3HHU KAXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJAIIUX B HEM U3MEHEHUH, yMEHUS ieiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

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

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpoPpecCuOoHATBHON
JEATEIIbHOCTH.



METANPEIMETHBIE PE3YJIbTATHI

MeramnpeamMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTpaMMbl IO XUMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble 1 (GOPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPeIMETHbIE) OOIICHAyYHbIe TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEIU(HUKY METOJIOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yHUBEpCalibHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieunBaroIIe dhopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIOJIb30BaTh OCBOECHHBIE

MCKANCOUINIIMHAPHBIC, MUPOBO33PCHYCCKHUEC 3HAHHA W YHHBCPCAJILHBIC y‘IC6HBIC
I[GﬁCTBHH B II03HABATEJILHON U COI_[I/IaJIBHOI‘/’I IIPAKTHUKC.

MGTaHpe,Z[MGTHBIe PE3YJIbTATbl OTPAXKAKOT OBJIAJACHHC YHHBCPCAJIbHBIMU
y‘—Ie6HBIMI/I IMO3HAaBaTCIIbHbIMH, KOMMYHHUKATUBHBIMU U PCTYJIATHUBHBIMA HCﬁCTBHHMH.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOrMUYecKUe AeiiCTBHS:

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

ONpeAesATh LENM JEITEIbHOCTH, 3ajJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATECIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS JJII OOBSICHEHUS] OTIAEIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KiIacCU(PHUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJECHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHUBOpPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHUE XUMHUYECKOU
peakiuu — TMpU PEHICHUH Y4eOHBIX TMO3HABATENIBHBIX W TMPAKTUYECKUX 3ajad,



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

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB HCCIIEA0BAHNUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

npuoOOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKHX 3a/]ad, MPUMEHEHUIO0 pa3JInYHbIX
METO/IOB [TO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATbCSI B  Pa3IMYHbIX HWCTOYHHMKAaX UWHpopMalmu (Hay4HO-
NOIYJISIPHAS JIUTEPATypa XUMHUYECKOTO COJIEPKaHus, CIIPaBOYHbIE TTOCOOUS, pECYPChI
WnrepHera), aHamu3upoBaTh HMH(POpPMAIMIO Pa3IMUYHBIX BHIOB U (opMm
NPEICTABIICHHSI, KPUTUYECKH OLICHUBATH €€ JOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTH;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMaLMKM, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHbIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpelCTaBlICHUS
uH(popmanuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIM A3BIK B KayecTBE CpeAcTBa mpu pabore ¢
XUMHUYECKOM HMH(popManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCITOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

3aJlaBaTh BOIMPOCHI MO CYHIECTBY 00CYK/1aeMOW TEMbI B XOJ€ IUaIora u/uiu
JIMCKYCCHUH, BBICKa3bIBaTh UI€U, (DOPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEIBHO BBITTOJIHEHUS MPEI0KEHHOM 3a1auH;



BBICTYIIaTh C IPE3EHTAlUel pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM NP BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3alii y4eOHOro MpoeKTa, U (HOPMyIHpPOBATH BHIBOIbBI
10 pe3yibTaTaM MPOBEAEHHBIX HMCCIECIOBAHUNM MYTEM COIJIACOBAHMS MO3MULMNA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PerynsitTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE NeiiCTBHS:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITH CBOK TO3HABATEIIBHYIO
JESATENbHOCTh, ONpeAesas €€ LeH W 3aJayd, KOHTPOJMPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraeMblii alrOPUTM JACUCTBUNA TpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj7ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX peIICHHS ¢ Y4ETOM TOJIyYCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIUSX;

OCYILIECTBIIITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIM3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ysIbTaThl OCBOCHUS MPOTPAMMBI IO XUMUM Ha YTi1yOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUS BKIIOYAIOT CHEHUPUYECKUE
JUTsl yaeOHOTro npeaMeTa « XUMUs» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUM
M0 OCBOCHUIO, MHTEPIPETALMA U TTPEOOPA30BAHUIO 3HAHUM, BUIBI JACATEILHOCTH
MO TOJYYEHUI0 HOBOT'O 3HAHUS W MPUMEHEHHMIO 3HAHUN B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, 4 TAKKE B PEATbHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX C XUMUEH.

11 KUIIACC

[IpenMeTHble pe3yabTaThl OCBOCHHS Kypca «OOIas ¥ HeopraHuveckas
XAMUSDY OTPAXkKaKoT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBICHUN MPUPOJBI, O MECTE W 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00ECTIEYCHUU YCTOWYMBOIO
pa3BUTHSI, B pEUIEHUU TMPOOJIEM SKOJOTHUYECKON, DHEPreTUYeCKON M MHUILEeBOU
0e30macHOCTH, B Pa3BUTHUU MEJMIIMHBI, CO3JaHUHM HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB JHEPTHH, B OOECNEYCHUH PAI[MOHAIBHOTO MPUPOJIOIOIH30BAHUS, B
GbopMUPOBAHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a TakKXKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBbIO M IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKUMX  3HAaHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIaralOlIve TIOHATUS — XUMHYECKHM JJIEMEHT, aToM, SJIpO aroMa,



U30TOIBI, JIEKTPOHHAsI 000JI0YKa aToma, S-, P-, d-aToMHBIE OpOUTaTN, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, THOpHUIM3aIs aTOMHBIX OpOWTaieH, WOH,
MOJIEKYJa, BaJCHTHOCTh, DJEKTPOOTPULIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBsI3b (KOBAJIGHTHAs, WMOHHAsg, MeETa/UIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMUECKasi pemEéTka, XUMHUYECKas peakiusi, pacTBOpP, DIECKTPOJIMTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOIUTHUECKAs JIUCCOLMAINS, CTENeHb JWCCOIMAIINY,
BOJIOPOJHBIA TOKa3aTellb, OKHCIUTENb, BOCCTAaHOBUTENb, TEIJIOBOU 3(PdeKT
XUMHUYECKON peakiiuu, CKOPOCTh XUMHUECKOU peakliy, XUMUYECKOE PaBHOBECHE;
TEOPUM U 3aKOHBI (TEOPHs DIIEKTPOIUTHUECKOW TUCCOIMAINU, TEPUOIUYECKUN
3akoH /.. MenpeneeBa, 3aKOH COXpaHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpALICHUS] YHEPTUHU MPH XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBAa COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK
XUMHH, MHPOBO33PEHUECKHUE 3HAHMS, JIeKAIME B OCHOBE IOHMMAaHUS
OPUYUHHOCTH U CUCTEMHOCTHM  XMUMHYECKHUX  SBJICHUH;  COBPEMEHHBIE
NPEJCTaBICHUS O CTPOCHWU BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJISIPHOM U
HAJMOJICKYJISIPHOM ~ YPOBHSAX; TMPEACTaBICHUS O MEXaHW3Max XHUMHUYECKUX
peakiuii, TEPMOJMHAMUYECKMX W KHHETUYECKUX 3aKOHOMEPHOCTSAX  MX
OPOTEKaHUs, 0 XMMHUYECKOM PaBHOBECHM, PAaCTBOPAaX W JUCHEPCHBIX CUCTEMAX;
(akTOJIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHUU U OE30MacCHOM
MCTIOJb30BaHUU BXKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKON
NESATENIbHOCTH  YellOBeKa, OOMMX  HAay4YHbIX  NPHUHIUNAX  XUMHYECKOTO
IPOU3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHHIl: BBISABIATH XapaKTEpHbIC MPU3HAKU TMOHITHMH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHATUS IPU
OTNKMCAaHWU HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAIlCHUH;

c(OpMUPOBAHHOCTh YMEHHsI HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJUKY IS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHHM XMMHUYECKUX  pEaKLuH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTIAEITBHBIX
BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEISATH BAICHTHOCTh U CTETIEHb OKHCIICHUS
XUMHYECKHUX DJIEMEHTOB B COCIWHEHUSX, BUJ XUMHUYECKOW CBsI3HM (KOBaJCHTHAs,
WOHHAas, MEeTaJUIMYecKasl, BOJAOPOJHAs), THI KPUCTAUIMYECKOW pPEIETKU
KOHKPETHOT'O BELIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHUCHMOCTh CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTALIMYECKON peIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHW3Mbl 00Pa30BaHMsI KOBAJICHTHOW CBA3H;

C(OPMUPOBAHHOCTh ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEIIECTBA 110 UX COCTAaBY, XUMUYECKUE PEAKIIMU 10 PA3IMYHBIM IpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQeKTy peakuuu, U3MEHEHHUIO



CTETICHEH OKHCJICHHS DJJIEMEHTOB, OOpaTHMOCTH, YYaCTHIO KaTajau3aropa u
JPYTHUE); CAMOCTOSITEIIPHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccuukaniu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOUYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

c(hOPMHPOBAHHOCTh yMEHUH: XapaKTEPH30BaTh »JJICKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKUX OJJIIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
Ilepuomnueckoin  cucremsl .M.  MeHnneneeBa,  uCHOJB3ys  IOHSATHUSA
«IHEPIeTUYCCKHE YPOBHW», «IHEPIETHUYCCKHE MOTYPOBHM», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE W BO30YKIEHHOE JHEPTEeTHYCCKHUE COCTOSHUS aToOMay,
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTM aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (ONHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'E€HETUYECKOU CBSI3UM MEXKJY HEOPraHMYECKUMHU BELIECTBAMHU C
IIOMOIIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

c(hOpMUPOBAHHOCTh yYMEHHUSA PACKPBIBATh CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca
ATUX PEAKIUH; peakiuil MOHHOTO OOMEHa IMyTEM COCTaBIICHHUS WX TOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  pEaKkUMW  THUAPOJIW3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U aTFOMUHUS );

c(hOpMUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XAMHUYECKUX PEAKIMN C y4ETOM HUX DHEPreTUUECKUX XapPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTH XHMHUYECKOM pEakluud B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIHUX Bo3aeicTBuid (mpunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKUE PEaKIIHH,
JIe)KAIME B OCHOBE MPOMBIIIICHHOTO MOJIYYE€HUS CEPHOM KHCIIOTHI, aMMHAaKa,
oOlue Hay4yHble TMPUHIUNBI XUMHYECKHUX TPOU3BOJCTB; I1E€JIECO00PA3HOCTh
MPUMEHEHUSI HEOPTAaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUS COOTHOIICHUSI PUCK-TIOJNb3a;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CHUCTEMOM 3HAHUM O METOJax HAyYHOIO
MO3HAHUS SIBJICHUM TpUPOABl — HAOMIOICHUE, W3MEPEHHE, MOJCIUPOBaHUE,
AKCHEPUMEHT (PEabHbII U MBICICHHBIN ), UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSATh 3TU 3HAHUA IIPU YKCIEPUMEHTAJIBHOM UCCIIEIOBAHUU BEIIECTB



U s OOBSCHEHWS XHMHYECKUX SBJICHHM, HWMEIOIMUX MECTO B TPHUPOJIE,
MPAKTUYECKOM JEATETbHOCTH YEJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpPMHPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSI3h XUMUYECKUX 3HAHUU C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee 0CO3HAHHOTO TOHMMAaHUS MaTePUAILHOTO €IMHCTBA MUPA;

c(hOPMHPOBAHHOCTh, YMEHHUS MPOBOAWTH PACUETH: C HCIOJIH30BAHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
Macchl BEIIECTBA WJIM 00BEMA raza Mo M3BECTHOMY KOJIMUECTBY BEIECTBA, Macce
WM 00BEMY OJTHOTO M3 YUYaCTBYIOIIUX B PEaKIUU BEIIECTB; TEIJIOBOro 3¢ deKTa
peaKlMu; 3HAYEHUs] BOJAOPOJHOrO IMOKAa3aTesis PacTBOPOB KHUCJIOT U IIETOYEH C
M3BECTHON CTEMEHBIO AUCCOIMAIMU;, Macchl (00bE€Ma, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJE pacTBOpa C
OTpeIeIEHHON MacCOBOM J10JIEM pacTBOPEHHOIO BEIECTBA WJIM JIAaHO B M30BITKE
(uMeeT mpUMECH); JOJM BBIXOJA NPOJIYKTAa pPEaKIHMH; OOBEMHBIX OTHOIICHHI
rasos;

c(hOpMUPOBAHHOCTh YMEHHUI: CAMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JIKCIEPUMEHT  (NIPOBEACHHE  peakuuid  HOHHOro  OOMeEHa,
MOATBEPKACHUE KAUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TIOMOIIBK) HWHIWKATOPOB, W3YyYCHHUE BIIUSHHUSI
pa3IUuHbIX  (PAKTOPOB Ha  CKOPOCTb XMMHUYECKOW pEakluu, pelieHue
AKCIEPUMEHTANbHBIX 3afad 1o Temam «Metame» U «Hemeramisy) ¢
COOJTIO/IEHUEM TpaBUiI 6€30MacHOr0 OOpalleHus ¢ BEIIeCTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HoOpMynupoBaTh IIelb HMCCJIENOBAaHUS, TPEJACTABISATH B
pasIuuHOi (opMe Pe3yNnbTaThl AKCICPUMEHTA, aHAIM3UPOBATh M OIEHHUBATh X
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI: COOIOATh MPaBUIIa MOJb30BAHUS XUMUYECKON
MocyIol W JabopaTOpHBIM O00OpyJAOBaHHWEM, OOpallieHHus C BelIeCTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB, HYKOJIOTUYECKH 11€71eCO00pa3HOro TMOBEACHUST B OBITY W TPYAOBOH
JIEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOETO 3JI0POBbS, OKPYXKArOIIEH MPUPOIHON
Cpeabl U JOCTHXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABAaTh OMACHOCTh
TOKCHUYECKOI'O JIEUCTBUSI HA YKUBBIE OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEIECTB, MOHMMas cMbIci noka3arens [1K;

c(hOpPMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IIEJICHANPABICHHBIA TTOUCK
XUMHUYECKON MH(POpMaILIMK B Pa3IMUHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaInio, mepepadaTeiBaTh €€ U HUCIOIh30BaATh
B COOTBETCTBUU C MIOCTABIIEHHON y4eOHOM 3a/1aueH.



11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
C ! i
11w llepmommcera cuctova xinmicexix | 12 b orera LIOK
' pHoA https://m.edso0.ru/2dd57f24
anemenToB /I. 1. Menaeneera
19 Crtpoenue BemiectBa. MHorooopasue 21 1 bubnnoreka [JOK
' BEIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1.3 X 32 1 3
VIMIITFICCICHE pealtiit https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 65
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmorexa [IOK
2.1 H 48 1 3
eMETALIL https://m.edsoo.ru/2dd57f24
bu6mmorexa [IOK
2.2 M 41 1 2
eIt https://m.edsoo.ru/2dd57f24
Hroro no pazneny 89
Paznen 3. Xumus u )Ku3Hb
31 Metoapl TO3HaHUS B XUMUU. XUMHUS U 16 bu6mmorexa [IOK
' KU3HD https://m.edsoo.ru/2dd57f24
Hroro 1o pasneny 16
BIIEE KOJIMYECTBO YACOB I1
OBl O CTBO HACOB I1O 170 4 8

[NPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHUE
11 KIIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE U (pPOBbIE

Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1 bu6nuoreka [IOK
asieMeHT. M30TombI https://m.edsoo.ru/59c112ee
5 CtpoeHue 3JIeKTPOHHBIX 000JI04€K aTOMOB, 1 bubnuorexa [HOK
KBAaHTOBBIE YUCIIA https://m.edsoo.ru/b4d9fffa
3 DHEpPreTUYeCKue ypOBHU U MTOAYPOBHH. 1 bubnuorexa [HOK
ATOMHBIE OpOUTAITH. https://m.edsoo.ru/b4d9fffa
4 Krnaccudukanus XuMHuecKUx 3JIeMEHTOB (S-, 1 bubnmnoreka [JOK
p-, d-, f-a;memMenTHI) https://m.edsoo.ru/61294af9
5 Pacnipenenenue 31eKTpOHOB MO ATOMHBIM 1 bubmuorexa [JOK
opOuTamsm https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB
6 3neMeTIEI)TOB B OCHOI(}I)JON}I’I:/I EOS6y)KJIéHHOM 1 bubmorexa [OK
https://m.edso00.ru/8149e846
COCTOSIHHH
7 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1 bubnmoreka [JOK
DNeKTPOOTPULIATETHHOCTD https://m.edsoo.ru/a0764b24
Ilepuoauueckuii 3akoH u [leprogmyeckas
8 cncP;eMZ XUMHYECKHUX aﬂeMeIlzTO]il . N. 1 bubmiorexa LIOK
https://m.eds00.ru/16957c01
Menneneesa.
CBs13b HepI/IOI[I/IIIeCKOFO 3aKOHA U BuGnmorexa LOK
9 [Teprnoanueckoil CUCTEMBl XUMHUYECKUX 1

3JIEMEHTOB C COBPEMEHHOU TEOpUEH

https://m.edso0.ru/16957c01
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CTPOCHUSA aTOMOB.

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMH

bu6nuoreka [IOK

10 MPOCTBIX U CJIOXKHBIX BEHIECTB MO TPYIIIaM H https://m.edso0.ru/f8468927
nepuoiam
1 3HaueHue nepuoandeckoro 3akona J[.M. bu6nmoreka [IOK
Meneneesa. https://m.eds00.ru/16957c01
12 Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110 bu6nuoreka [IOK
TeMe https://m.edsoo.ru/8fad2942
13 By XuMu4ecKkou CBSI3H. bubmorexa OK
https://m.edsoo.ru/5a8072af
14 MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM bubnmnoreka [HOK
CBSI3H. https://m.edsoo.ru/5a8072af
DHeprus u JumHa cBs3u. [loaspHOCTb,
15 Hal'[]faBJ‘IeHIfOCTL u HaCBIIJ_[aeM(I))CTL bubmmorexa LIOK
N https://m.edsoo.ru/5a8072af
KOBaJICHTHOH CBsi3U. KpaTHBIE CBS3H.
16 Bonoponnas cBa3p. MexXMOIIEKyIIsIpHBIE bubnmnorexka HOK
B3aUMOJICHCTBHS https://m.edso0.ru/5a8072af
17 BasleHTHOCTB 1 BaJIEHTHBIC BO3MOYKHOCTH bubmmorexa [JOK
aTOMOB. https://m.edso0.ru/3d2ca093
18 CBs13b 2JIEKTPOHHOM CTPYKTYpPBI MOJIEKYJI C bubmuorexa [JOK
UX TEOMETPHUYECKUM CTPOCHHEM https://m.edso0.ru/3d2ca093
19 [IpencraBneHus 0 KOMIUIEKCHBIX but6mmoreka [IOK
COEIMHEHUSX: COCTAaB M HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
3HadYeHNE KOMILICKCHBIX COSIMHEHHIA. bu6nuoreka [IOK
20 .
[ToHsTHE O KOOPAUHALIMOHHON XUMUHU. https://m.edsoo0.ru/8c66b12a
21 BemectBa MOIEKyIpHOTO U bubmmoteka [JOK

HEMOJIEKYJISIPHOTO CTPOEHUA. THIIBI

https://m.edsoo.ru/el67635b
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KPUCTAININYECKUX PELIETOK U CBOMCTBA
BEIIIECTB

IlonsTue o AUCHICPCHBIX CUCTCMAX.

bu6nuoreka [IOK

22 [IpencraBneHne 0 KOJUIOUAHBIX PacTBOPax https://m.edsoo.ru/da2c70e4
HcTuHHbIe pacTBOPHI: HACHIIICHHBIE U BuGmorexa LIOK
23 EZHHTTI:E;HFI;E;S ;CTBOPHMOCTB' https://m.edsoo.ru/e9ccdd8d
24 CriocoObI BEIpOKECHHS KOHIIEHTPAIIH bu6nuoreka [IOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITUN
25 ""MaccoBast 10J1s1 paCTBOPEHHOTO BelecTna, BH6H_HOTeKa LHOK
I — https://m.edso00.ru/785e0ab4
26 Pemenne pacueTHbIX 3a1a4 ¢
HCIOJIb30BaHNEM TOHSTHSA "pacTBOPUMOCTD"
97 Pemenne pacueTHbIX 3a1a4 110 TeEMe
"Kpucrannoruaparsr”.
28 Knaccudukanusa u HoMeHKIaTypa bubnmnorexka HOK
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/bf9e108d
29 Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHMYECKUX BEIECTB
30 TpuBHanbHBIC HA3BAHUS OTACTHHBIX
IIPEICTaBUTENEH HEOPTraHMUECKHUX BEILIECTB.
31 CucreMmaruzanys 1 0000IIeHe 3HAHNUH 110 but6mmoreka [IOK
TeMe https://m.edsoo0.ru/8d2c6a3a
KonrtponsHas padora Ne 1 mo temam
32 "Ctpoenue atoma. [lepuoauyeckuii 3aKkoH 1 bubnmoreka [JOK

[Tepuoanueckas cucTeMa XMMHYECKUX
snemenTtoB J[. . Menpaeneesa", "Ctpoenue

https://m.edsoo.ru/70a60aa4
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BellecTsa. MHoroo6pasue Bemects"

AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThI,

33
KOPPEKIIHs OINO0K
34 Kiaccudukanus XuMuaeckux peakiuii B bu6nmoreka [IOK
HEOPraHUYECKOM U OPraHUYECKOM XMMHUHU. https://m.edsoo.ru/6335cdd2
Knaccugukanus XuMHUUecKuX peakiui B
3 HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUs1 MacChl BELIECTB; 3aKOH
36 COXpaHEHHS U MPEBPAIICHUS SHEPTUH TIPH
XUMHAYECKHX PEaKIUsIX
37 TemnnoBbie 3G GEKTh XMMUYECKUX PEaKIHi. bubnuoreka [JOK
TepMoxuMHYECKHE YPaBHEHUS https://m.edsoo.ru/d1db86da
38 Beruncnenus no ypaBHEHHUSIM XUMHYECKUX bubnmnorexka HOK
peakiuii ¥ TEePMOXUMHYECCKAM YPABHCHHUSM https://m.eds00.ru/87b13954
Pemrenune pacueTHbIX 33724 Ha 00BEMHBIC
39 OTHOIICHHS Ta30B MIPU XUMUIECKUX
PeaKIHsIX.
CKOpoCTh XMMHUYECKOHN peakuuu, e€
40 3aBHCUMOCTH OT pa3IHuHbIX (PAaKTOPOB.
Karanms u xatanuzatopsl
41 ["'oMOreHHbIe U TeTepOreHHbIE PEaKIH
[IpakTuueckas pabora Ne 1 mo Teme
42 "];)nmﬁne pa3n51qux (bakTOpOB Ha CKOPOCTH bubmmorexa LIOK
. " https://m.edsoo.ru/1facaldl
XUMHAYECKON peaKIium
43 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. bubnmoreka [JOK
XUMHUYECKOE PaBHOBECHE https://m.edso00.ru/30952f9b
44 KoncTranta XuMHUuecKkoro paBHOBECHS.
45 dakTOpPHI, BAUSIONINE HA TTOJOKEHNE
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XUMHUYECKOT'O PAaBHOBECHUS: TEMIIEpaTypa,
JIaBJICHUE U KOHIICHTPAI[H BEILECTB,
y4yacTByronux B peakiuu. [Ipunmun Jle
[Tarense

[TpakTuyeckas padora Ne 2 o Teme

46 "BiusiHue pa3nuvHbIX (aKTOpPOB Ha bubmmorexa LIOK
| https://m.edsoo.ru/3bf34e17
MTOJIOXKEHNE XMMUYECKOTO PAaBHOBECHS
DnekTpouTHIecKas auccoruanusi. CHiIbHbIC
47 u cnaT6FI))Ie BHeKTpOJII/I’iI. CTI:EHGI}III) bubnuoreia LOK
https://m.edsoo.ru/5f766bdf
JACCOLMAITIN
Honnoe npousseaeHue Boapl. Cpeaa BOIHBIX
48 paCTBOpOBIT Boz[oﬂpoL[HHﬁ EOKaB;)T:[JIb (pI|[-|) bubmmorexa LIOK
https://m.edso0.ru/3966ca89
pacTBopa
49 I'maponus conei. bubmorexa HOK
https://m.edsoo.ru/09d5a9bd
50 Peakuuu, npoTtekaroniue B pacTBOpax bubnmnorexka HOK
AJIEKTPOJIMTOB https://m.edsoo.ru/09d5a9hd
[TpakTrueckas pabota Ne 3 o Teme
o1 ")I()HMquCKHe ;)eaxunn B PacTBOpax bubmmorexa LIOK
| https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
59 OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIC bubmorexa [JOK
peakiuu. CTeneHb OKUCITICHHUSL. https://m.edso0.ru/56226060
53 OKuCIUTENh U BOCCTAHOBUTEND. [Iporieccsr bubnuotexa [JOK
OKHCJICHUS U BOCCTAHOBJICHUSI. https://m.eds00.ru/56226060
54 Bakueiie oOKUCIUTEIN U BOCCTAHOBUTEIN bubnuorexa LIOK
https://m.eds00.ru/56226060
55 [ToBenenue BelecTB B cpefiax ¢ pa3HbIM

3HayeHuem pH.
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MeTo/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)

bu6nuoreka [IOK

> Oananca https://m.edso0.ru/fb691387
57 MeTo[ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) bubmmoreka [IOK
Oananca https://m.edso0.ru/fb691387
58 Pewrenne 3amau no reme «OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIHI.
59 DNEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB bubnuoreia LIOK
https://m.edso00.ru/93fb97d2
60 DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIECTB bubnuoreia LOK
https://m.eds00.ru/93fb97d2
61 Pemenue 3an1a4 pa3nuyHbIX TUIIOB Bubmmorexa LIOK
https://m.edso00.ru/5a859d16
62 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmorexa IOK
https://m.edsoo.ru/5afa265d
63 Cucremaru3zanus u 0000IIEHUE 3HAHUM 110 bubmuotexa [JOK
Teme "XuMHYecKue peakiuu" https://m.edso0.ru/c161eb85
64 KonrtponsHas padora Ne 2 o teme bubmuoreka [JOK
"XUMHUECKUE peaKIuu” https://m.edsoo.ru/a8a0a930
65 AHanus pe3ynbTaToB KOHTPOJIBHOM paboThI,
KOppEeKIHs OIIMO0K
[Tonoxenue Hemerauios B [lepuoanueckoit
66 CUCTEME XUMHUYECKUX d1eMeHToB J1. 1. bubnuotexa [JOK
MenieneeBa 1 0COOCHHOCTH CTPOCHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. du3nyeckue cBONCTBA HEMETAIIOB
ANoTpoIus HeMeTaJlIoB (Ha mpuMepe bubmmoreka [JOK
67
KHCIIO0pOAa, cepsl, pocdopa u yriepozaa) https://m.edsoo.ru/ef92c91c
68 Bonopona: nony4yenue, pusndeckue u bubmmoteka [JOK

XMMHYECKHE CBOMCTBA. ['napubl

https://m.edsoo.ru/0aa8f613
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69

TonauBHBIC PJIEMEHTHI.

Pemenue 3agad no teme: "Bogopon u ero

70 B
COEIMHEHNS
I"aymoreHsl: HAX0XKIECHHUE B IPUPOJE, CIIOCOOBI
71 . o He . PHP He . bu6nmoreka [IOK
MOJIYYEHUS, PU3UUECKHE U XUMUUYECKU
Elq https://m.edsoo.ru/4e223795
CBOICTBA
["aymoreHsl: HAXOXKICHHUE B TIPUPOJIC, CIIOCOOBI
72 MoJIydeHus1, GU3NYECKUE U XUMUYECKHE
CBOICTBa
T"amorenoBonoponsl. Baxkueimue
73 CJI0PO coﬂep Iell € CoeauHe bubamorexa LOK
KHACH SKALLU WUHEHUSA
pocoLepHall A https://m.edsoo0.ru/6b3255e6
raJIOTEHOB
JlabopaTopHBIE U IPOMBIIUIEHHBIE CLIOCOOBI
74 patop P I bubmmorexa [JOK
[MOJIYYEHHS TAJIOTeHOB. [IpuMeHenne
v P N https://m.edsoo0.ru/6971aca4
TaJIOTEHOB U UX COECINHEHUN
IIpaktuueckas padora Ne 4. Pemenue
75 P P bubmorexa [JOK
DKCIEPUMEHTAILHLIX 3aa4 10 TEME
N P | 8 https://m.edsoo.ru/8b26fecd
T"anorens!
76 Pemtenue 3amay o reme: "I"anmoreHsr”
Kucnopox: mabopaTopHble U IPOMBIIIUIEHHBIE
7 c ocoé) 110 ep p@ 3 ecp e bubmmoreia LIOK
I bl TIOJIYUYEHUSI, (PU3UYECKUE U
v L https://m.edsoo.ru/c8abc36a
XUMHAYECKHE CBOMCTBA.
78 0 I bubmorexa [JOK
30H. [IpruMeHeHne KUCIopoga U 030Ha
p poA https://m.edsoo.ru/c8abc36a
79 0 bubnuotexa [JOK
KCHUIBI U IEPOKCUIBI
g p a https://m.edsoo.ru/5c¢8816a0
but6mmoreka [IOK
80 Pemenue 3amay pa3aMvHBIX THIIOB

https://m.edsoo.ru/2b6d8b4b
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Cepa: HaX0XJCHUE B IPUPOJIE, CIIOCOOBI

81 MoTydeHus1, GU3NICCKUE U XUMUICCKHE BH6H_HOTeKa LHOK
cBOHCTRA https://m.edsoo.ru/46afael6
82 CepoBoaopo, CyabGuabl Brbmmorexa LIOK
https://m.edso0.ru/7¢875999
83 Oxkcun cepsr (1V), okeun cepsor (V).
84 CepHucTast U cepHast KUCIOTHI U UX COJIH.
85 Oco0eHHOCTH CBOMCTB CepHON KUCTIOTHI bubmmorexa LIOK
https://m.edso0.ru/8cfa2548
86 [IpuMeHeHue cepol U €€ COCTMHEHUH.
57| sxenepmenmumon st o owe "Cepa biorera LIOK
e — https://m.edsoo.ru/0Oafb05e4
88 Pewenue 3a1l1'aq o teme: "Cepa u ee
COCITUHEHUS
A3OT: HaXOXJIeHHE B TIPU i bl
89 HSJ(I)yquHZ, (II)[;HtjeCKI/l:e E?&qugxe BH6H_HOTeKa Lok
cBoHcTEA. https://m.edsoo.ru/badd2255
90 AMMUAK, HUTPHIBI
91 Oxkcubl azora.
92 A3OTHCTas ¥ a30THAsI KUCJIOTHI ¥ UX COJIH.
93 Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI Bubmmorexa LIOK
https://m.edsoo.ru/e2965afe
94 IIpuMeHeHHe a30Ta U €ro COeAMHEHUN. bubmuoreka [JOK
A3OTHBIE Y100pEHHS https://m.edso0.ru/129f5059
docdop: HaxoXKIEHHUE B IPUPOJIE, CIIOCOODI
95 non}i){eim, (bmfmecm/le I/IpngfI‘I’eCKI/Ie bubnuorexa LIOK

CBOICTBA.

https://m.edsoo.ru/9a6b43ec



https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec

bu6nuoreka [IOK

0}
% ochmast u pocun https://m.edsoo.ru/9a6b43ec
bu6nuoreka [IOK
7
o Oxenet pocgopa https://m.edsoo.ru/c7a2d429
. bu6nmoreka [IOK

%8 Pocopras KneioTa 1 o€ ComHt. https://m.edsoo.ru/c7a2d429

99 [Tpumenenue pochopa 1 ero coeAMHEHUIA. bubmmoreka [JOK
dochopHbie yroOpeHHst https://m.edsoo.ru/a218070a

KCIIEPUMEHTAILHBIX 4 110 TEM TH
P 8 A https://m.edsoo.ru/8175ac3f
dbocdop u ux coequHeHUS"

- Yraepon: HaXO)K,Z[eH(;Ie B npn'p((l))z[e, BuGmorexa LIOK
AJJIOTPOITHBIC MO\:I[I/I UKaluH; GU3HIECKUE U https://m.edsoo.ru/Leb19f9e
XMUMHAYECKHE CBOWCTBA, TPUMEHCHHE

bu6nuoreka [IOK

102 ] v
Oenn yrepona(Il), oxenn yriepona(1V) https://m.edsoo.ru/dba58adf

bu6mmoteka [IOK

1 N

03 YrombHas KHCIOTa 1 e€ corli https://m.edsoo.ru/dba58adf

104 AXTUBUPOBAHHBIHN yroib, acopOIus.

105 dynnepensl, TpadeH, yriepoIHbIe
HaHOTPYOKH.

106 Pemenue 3aa4 pa3IuYHBIX TUIIOB bubnuorexa LOK

&P https://m.eds00.ru/6029b609
ar | e s e ot
© qu » QUSHHCCKHC cerme https://m.edsoo.ru/143558ab
CBOMCTBa
108 Oxcun kpemuawusi(1V), kpeMHUEBasE KUCIIOTA, Bbubnuorexa LIOK

CHJIMKAThI

https://m.edso0.ru/3170e7b1
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IIpuMeHeHne KpEMHUS U €70 COCIUHEHUM.

bu6nuoreka [IOK

109 CTeiuio, ero moTyHeHe, BIIE CTeKTa https://m.edso0.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
110 Pemrenue 3ai1ay pa3nuyHbIX TUIIOB bubmorexa HOK
https://m.edso0.ru/b624f801
111 CucreMaruzanys 1 0000IIeHe 3HAHUHT 10 bu6nmoreka [IOK
teme "Hemeramisr" https://m.edso00.ru/6e864db5
112 KonTponbnas padora Ne 3 o teme bubnmnoreka [HOK
"HemeTasmisr" https://m.edso00.ru/d0484c76
113 AHanus pe3ynbTaToB KOHTPOJIbHON paboThI, bubnnorexka HOK
KOPPEKIIHUS OIIMO0K https://m.edso0.ru/2b7e9510
[Tonoxxenue meramioB B [lepuoauyeckoit
114 CHUCTEME XMMHUYECKHUX DJIEMCHTOB. bubmuorexa [JOK
OCOOEHHOCTH CTPOCHUS IJCKTPOHHBIX https://m.eds00.ru/9839c16¢
000JI09eK aTOMOB METAJIIIOB
115 O6mue ¢pusznyeckue cBOCTBa METAIIOB. bubnmnoreka [JOK
[TpuMeHeHne MEeTaJUIOB B OBITY M TEXHHKE https://m.edsoo.ru/51dac9d3
bubmmoteka [IOK
116 Cruiasst MeTaios. https://m.edsc]faru/42b872e3
but6mmoreka [IOK
117 Kopposwsi meranion https://m.edsi.ru/42b872e3
118 Pemrenue 3aiay pa3nuvHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/e3de37b6
119 DIJIEKTPOXUMHUYECKUH P HATPSKEHUI bubnuotexa [JOK
METaJJIOB. https://m.edsoo.ru/94eb377a
120 OO6mmme crmocoOb! MOTYyYEHUS METAJIIOB ﬁ::g:f;/(;z;zi?rﬁlg 4eb377a
121 OOm1as xapakTepucTika MeTauioB |A- bubmmoteka [JOK
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rpynnsl [lepruogudyeckoit cuctemsl
XUMHYECKHUX 3J1eMeHTOB. HaTpuil n kanwuii:
noJiydyeHue, GU3nYecKue 1 XuMUIECKHe
CBOMCTBA, IPUMEHEHUE IIPOCTHIX BEILIECTB U
HUX COEIUHEHNN

Oo6mas xapakrepuctuka metamioB [A-

T'pYIIIBI HepnonnquKoﬁ CHCTCMBbI
XHUMHYECKHUX 3JIEMEHTOB. Maruuii u KaﬂbHHﬁI

https://m.edsoo.ru/e12c26b3

bubmuorexa [JOK

122 nojydeHue, Gu3ndecKue i XHMHYCCKHE https://m.edsoo.ru/7c3e49c0
CBOMCTBA, IPUMEHEHHUE ITPOCTHIX BEIIECTB U
HUX COeIUHEHUN
123 XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHHS bubmorexa [IOK
https://m.edsoo.ru/c74bfae9
AnroMuHuU: ony4yeHue, Gusndeckue u bubnmnorexka HOK
124 :
XMMHUYECKHE CBOMCTBA, TPUMEHECHHUE https://m.edso00.ru/0e79b266
195 AmdorepHbIe CBOMCTBA OKCHA U bubnuoreka [JOK
THJIPOKCHUIA ATFOMUHUS, https://m.edsoo.ru/5d12d318
126 ['1apOKCOKOMIUIEKCHI aTFOMUHUS, UX bu6nuoreka [IOK
pUMEHEHHE https://m.edso0.ru/5d12d318
127 Pemrenne 3ama4 pa3nuyHbIX TUIIOB
128 Pemrenue 3aiay pa3nuyHbIX TUIIOB
[IpakTraeckas padora Ne 7. Pemenue
129 SKI)CHepI/IMCHTaJII;HLIX 3aJa4 10 TeMe bubnuorexa LHOK
https://m.edsoo.ru/27a4af43
"MeTaJisl IIaBHBIX OArpynn"
OO0m1as xapakKTepUCTHKA METAIOB TTOOOYHBIX
130 no;rlpynnIZB-rpI;nn) [Tepuoanueckoit bubmmorexa LIOK
https://m.eds00.ru/610d7431
CHUCTEMbI XUMHUYCCKHX JICMCHTOB
131 Pemenue 3agau mo Teme: "MeTauibl ri1aBHBIX
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noarpynn”

dusndyeckre ¥ XMMUUECKHE CBOMCTBA XpoMa

bu6nmoreka [IOK

132 U €r0 COCTMHCHUI, NX IPUMEHCHUE https://m.edsoo.ru/9911bef3
Oxcuapl 1 Tuapokcuasl xpoma (II), xpoma

133
(IIT) u xpoma (VI).

134 Xp(iMaTBI U JUXPOMAThI, UX OKUCIUTEIIbHbIC
CBOMCTBA.

135 [TonydeHnue u npuMeHEHUE XpoMa.

136 dusnueckne U XUMUYECKHE CBOMCTBA bubmnoreka IIOK
Maprasiia U ero COeAMHEHHU. https://m.edso0.ru/039d69c8
Baxueiiune coenunennst mapranua (1),

137 Mmaprasia (IV) nfapraHua (VII,) u ;ap(ra)Hua bubnuoreia LOK

’ https://m.eds00.ru/039d69c8
(vi.

138 Heij[aHl“aHaT KaJIMsl, €r0 OKUCIUTEIIbHbIC
CBOMCTBA.

139 du3znyueckre U XMuMHUYECKHE CBOMCTRA JKene3a bu6nuoreka [IOK
Y €r0 COCJIMHCHUH. https://m.edsoo0.ru/1b7f8741

140 Oxcuppl, TuIpoKcH bl U conu xenesa (1) u
xenesa (I1).

141 [TonyyeHnue u npruMEHEHHE Kelle3a U €ro
CILJIABOB.
du3znueckre U XUMHUUECKIE CBOMCTBA MEIU U bu6nuoreka [IOK

142 . .
e€ CoeIMHEeHUI, NX TPUMEHEHNE https://m.edsoo.ru/2bc0f954

143 dOusndecKkrue 1 XUMUYECKUE CBOMCTBA MEJIN U but6mmoreka [IOK
e€ COeTMHCHUH, MX IPUMEHEHHUE https://m.edsoo.ru/2bc0f954
Pemrenue pacueTHbIX 3a/1a4 HA HAXO0XKJICHHE

144 MAacChl IPOJAYKTa PEAKLIUHU, ECIIU OJHO U3

BCIICCTB UMCCT IIPUMCCH.
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Pemenue PACUYCTHBIX 3a4a4 Ha HAXOKACHUC

145 MacChl IPOJYKTa PEAKIIUHU, €CITH OJTHO U3
BELIECTB UMEET IPUMECH.
du3nuecKkue U XMMHUUYECKHE CBOMCTBA IIMHKA Bbu6nuoreka [IOK
146 .
1 €0 COCMHCHUM, UX IPUMEHEHHE. https://m.edsoo.ru/b1f2beal
147 ['uapoKkCcOKOMITIEKCHI ITMHKA bubmorexa [IOK
https://m.edsoo.ru/b1f2beal
148 Permrenuie 3agau mo treMme: "MeTauibl
MOOOYHBIX MOArPYI"
I'enernyeckas CBS3b HEOPraHUICCKHX
149 BEILIECTB, IPUHAUICKAIINX K Pa3IUIHBIM
KJIacCaM.
[IpakTrueckas padota Ne 8. Perenue
150 SKIlHepI/IMeHTaJII;HBIX 3aJa4 [0 TeMe bubmmorexa LIOK
https://m.edsoo.ru/a6e352ea
"MeTaibl TOOOYHBIX MOArpyHH"”
151 Perenue 3amay pa3nuyHbIX TUIIOB bubmorexa HOK
https://m.edso0.ru/a8b83d83
152 O06001eHre U cucTeMaTU3aIs U3YYCHHOTO bubmuotexa [JOK
Mmarepuaina 1o treme "MeTasusr" https://m.edso0.ru/e91fe975
153 KonTponbnas padora Ne 4 o teme bu6muoreka [JOK
"MeTtasr" https://m.edso0.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOIBHON PabOTHI, bubnmoreka [JOK
154
KOPPEKIHs OIUO0K https://m.edsoo.ru/9ebff2fd
157 Ponpb xumun B o6ecrieueHu yCTOHYUBOTO bu6muoreka [JOK
Pa3BUTHSI YCIIOBEUCCTBA. https://m.edsoo.ru/080fe1f0
158 [ToHsITHE O HAYYHBIX METO/IaX UCCIEIOBAHUS

BEILIECTB
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HaquBIG MPUHOMUIIBI OPraHu3alnuu

bu6nuoreka [IOK

159 XMMHUYECKOTO IIPOU3BO/ICTBA. https://m.edsoo.ru/2e45a44f
[TpoMbIeHHbIe CTIOCOOBI TTOTYYCHHS
160 BAKHEHIINX BEIIECTB: IPOU3BOJCTBO
aMMHaKa.
[TpombInIEHHBIE CITOCOOBI TTOTYYCHUS
161 BOKHEUIIINX BEIIECTB: MPOU3BOJICTBO CEPHOM
KHUCJIOTBI.
[IpombliieHHbIE CIOCOOBI MOTYYESHHS
162 BOKHEUIIIMX BEIIECTB: IPOU3BOICTBO
METaHOJIA.
164 XUMUYECKOE 3arpsi3HEHUE OKPY KaroLei bubnnorexka HOK
Cpeibl M €r0 MOCIIEACTBUS https://m.edsoo.ru/9f11bf51
166 XUMUS ¥ 310pOBbE YEIIOBEKA. bubnmnorexka HOK
JlexapcTBEHHBIEC CPECTBA https://m.edsoo.ru/a6552721
168 Xumus ui. Poib xuMuu B 00ecrieueHnu bu6nuoreka [IOK
MMUIIEBON 0E30aCHOCTH https://m.edsoo.ru/1f7b5bd2
169 KocmeTrnueckue u napdromepHbie cpeacTBa. bubnmnorexka HOK
BrrroBas xumus https://m.edsoo.ru/da42d5a9
XuMHS B CTPOUTEIBCTBE. BaskHe e
171 CTpOI/ITeJ'II)HzIe 1 KOHCTPYKIIMOHHBIE bubmmorexa LIOK
https://m.edso00.ru/61e69003
MaTepHaIbl
179 XuMus B CENTbCKOM XO3SIICTRE. bubmorexa [JOK
Opranuyeckre 1 MUHEpaJIbHbIE YA0OpEHHUS https://m.edsoo.ru/fd39587d
174 Matepuaisl A1 JJICKTPOHUKH.
HanoTtexHomorum.
175 CucreMaruzanys 1 0000IIeHe 3HAHNUHI 110 but6mmoreka [IOK

TEMC

https://m.edsoo.ru/db979c70
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176 Pezeps

177 Pesepr
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

178




ITPOBEPAEMBIE HA EI'S 110 XUMHWH TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHMAA
OCHOBHOMH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJJHEI'O OBIIETO

OBPA3OBAHUA

Koxa

MPOBEPSIEMOT0

TpeOOBaHNS
1

11

IIpoBepsiemble TPeOGOBaAHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

Brnanenue cucremoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

OCHOBOIIOJIAralole TMOHATUSA (XUMHUYECKUH D3JIEMEHT, aTOM, H30TOIIbI,
ANEKTPOHHAsT 000JI0OYKa aTroma, S-, p-, O-2JIeKTpOHHBIE OpPOHMTAIM ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHME aTOMa, MOH, MOJIEKYJa, BaJEHTHOCTb,
JIEKTPOOTPHULIATENILHOCTh, CTENEHb OKHMCIEHMs, XUMHUYEecKass CBA3b (6- U 7-
CBSI3b, KPaTHBIE CBSI3M), THOPUIM3AIMS aTOMHBIX OpOUTAaNIeH, KpUCTAITHIeCKast
pemérka, MOJIb, MOJIApHAas  Macca, MOJISIpHBIH — 00BEM,  MOJIApHas
KOHLEHTpaLus, pacTBOpHI (MCTHUHHBIE, JUCIIEPCHBIE CUCTEMBI),
KPUCTAJUIOTUAPATHI, YIJIEPOJAHBIN CKeJeT, (YyHKLUMOHAIbHAS TPYIIa, PaJuKal,
M30MEpbI, CTPYKTYpHast Gopmyia, U30Mepusl (CTPYKTYpHas, FeOMeTpHUecKast
(uuc-, TpaHcH3OMeEpusi), TOMOJIOTUYECKUN psil, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIOPOA- M  a30TCOJAEpKAILUE COCIUHEHMs, OHOJOIMYECKH AaKTHBHBIC
BeIeCTBA (YTJI€BObl, JKUPbI, OCJIKH), MOHOMED, OJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIE COCIMHEHUS, KPEKHHT, pUGOPMHHT, TUITHI XUMHUECKUX
peakiuii (OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIC, 3K30- U SHAOTEPMHUYECKUE,
peakuuu HMOHHOTO OOMEHa, TOMO- U TeTepOreHHble, O0OpaTUMble U
HEOOpaTUMBbIE), PaCTBOP, JIEKTPOIUTHI, HEAIEKTPOIUTHI, EKTPOIUTHUECKAsS
JUccoLuanus, CTENEeHb JIUCCOLIMALMM, OKHCIUTENb, BOCCTAHOBUTEIb,
JIEKTPOJIN3, CKOPOCTh XUMUYECKOH peakIi, XUMHUYECKOE PABHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOPHUS XMMHUYECKOTO CTPOSHHUS OPraHUYECKUX BEIIECTB
A.M. BytnepoBa, Teopust IEKTPOIUTHUECKON nuccormanuu, [lepuoauyeckuit
3akon J[.M. MeHnneneeBa, 3aKOH COXpaHEHHs] MAaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUHN SI3BIK XWMHH, MHPOBO33PEHYCCKHE 3HAHUs, JICKAIIUE B
OCHOBE TMOHHMAHHS TPUIYNHHOCTH U CUCTEMHOCTH XHMHUYECKHUX SIBICHUI,
COBpEMEHHBIC TIPEJCTABJICHUS O CTPOCHHWM BEIIECTBA HAa aTOMHOM,
MOJIEKYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX

13

1.4

1.5

MIPEACTABICHUS O MEXaHU3MaX XUMUYECKUX PEAKLNN, TEPMOJNHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTX UX IPOTEKAHUs, O XUMUYECKOM PAaBHOBECHH,
JUCIIEPCHBIX CUCTEMAaxX

(hakTONOrMUeCKHe CBEIEHUS O CBOMCTBAX, COCTaBE, MOJIYYEHUH U 0€30IaCHOM
HCIIOIb30BAHUM BAXHEHIINX HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOM JEATEIbHOCTH YEJIOBEKa

oOuiye Hay4yHble NPHUHIMIBI XMUMHYECKOTO NPOU3BOJCTBA (Ha HpuUMepe
IIPOU3BO/ICTBA CEPHOM KHCIIOThI, aMMHAaKa, METAHOJIa, IepepadOTKU HePTH)

CdopMupoBaHHOCTH YMEHHIA BBISBIISTh:

2.1

XAapPaKTCPHBIC TPHU3HAKU W B3aMMOCBA3b U3YYCHHBIX HOHHTHﬁ, OpUMCHATH
COOTBCTCTBYIOIIUE IIOHATUSA npu OIIMCaHHuH CTPpOCHUMA u CBOMCTB
HCOPTraHNYCCKUX U OPIraHNYCCKUX BCIICCTB U UX HpCBpaH_ICHI/Iﬁ

2.2

B3aHMOCBS3b XUMHYCCKUX 3HAHUU C MOHITHSIMH H MNpEACTABICHUAMU APYTrUux
npeaAMETOB IS 0oJiee OCO3HAHHOTO IOHMMAHUS U OOBSICHCHUS CYIIHOCTU
MaTCpruaJIbHOIr0 €IUHCTBAa MHUpa

ChopMHUpPOBAaHHOCTH YMEHUS UCIIOJIB30BATh:




3.1

3.2

4.1

HANMEHOBAHUS  XMMHMYECKHUX  COCJUHEHUN  MEXKIYHAapOJHOrO  COI03a
TCOpGTH‘-IGCKOfI nu HpHKJIElI[HOfI XUMHUHU U TpI/IBI/IaJII:HI:IC Ha3BaHHA BCIICCTB,
OTHOCSIIMXCA K HW3YyYECHHBIM KjacCaM OpPraHMYEeCKHX M HEOPraHUYECKUX
COCIMHEHHUH

XUMHAYECKYI0 CHUMBOJHMKY JUIsI COCTaBleHUS (OpMYT HEOPraHMYECKUX
BEILECTB, MOJEKYISAPHBIX W CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpPAIIEHHBIX M
CKEJIETHBIX ) ()OPMYJT OPTraHUYECKHUX BEILECTB

CdhopMupoBaHHOCTh YMEHUS KIaCCU(PUIIIPOBATE!

HEOpraHMYeCKHe BEIIECTBA, CAMOCTOSATEIBHO BHIOMPATh OCHOBAHUS M KPUTEPUH
IUTSL KJTAaCCH(DMKALIMN N3y4aeMbIX XUMUYECKUX 00bEKTOB

4.2

4.3

OpPraHM4eCKHEC BEIIECTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAHMs U KPUTEPUHN IJIA
KJIaCCI/I(bI/IKaL[I/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

T10 Pa3IMYHbBIM MIPU3HAKAM (UMCITY U COCTaBY pearupyrolux BEeIIECTB, TEINIOBOMY
3 eKTy peakiuy, U3MEHEHUIO CTEIEHEH OKUCIICHUsS 3JIEMEHTOB, 00OpaTUMOCTH
PEaKIny, y4acTHIO KaTalu3aTopa)

ChopmMupoBaHHOCTH YMEHHSI XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHHUE aTOMOB
(B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH ) U HIOHOB XMMHUYECKUX 3JIEMEHTOB |
— 4 nepuonoB Ilepuoanueckoit cucremsl .M. MenzaeneeBa U ux BaJICHTHBIC
BO3MOYKHOCTH, WCIIOJIB3ysl TOHATHS S-, p-, O-3JCKTpOHHBIC OpOUTAIH,
SHEPIreTUYECKUE YPOBHU

Cq)OpMI/IPOBaHHOCTb YMCHUA 00BACHATH 3aKOHOMCPHOCTH HU3MCHCHUS CBOJMCTB
XHUMHUYCCKUX OJICMCHTOB H 06p3.3y€MI)IX nMHn COGI[I/IHCHI/Iﬁ nmo nepuogamMm u

rpymnmam

7.1

Cq)OpMI/IpOBaHHOCTb YMCHUA COCTAaBJIATb YPABHCHUA XUMHUUYCCKUX peaKHI/Iﬁ n
PACKPBIBATH UX CYIIHOCTD:

OKHCIINTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKm/Iﬁ moCpEeACTBOM  COCTABJICHHA
QJICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

7.2

7.3

ypaBHEHHUS peaklUi pa3IMYHbIX TUIIOB; MOJIHBIE U COKpPAIIEHHBIC YPaBHEHUS
peakuuii HOHHOTO OOMEHa, YUYHTHIBas YCJIOBHUSA, NMPU KOTOPBIX ITHU PEAKIIUU
UIYT 10 KOHIA

peakuuii TruAposiM3a, peakuuid KoMmIuiekcooOpasoBaHMsl (Ha mpuUMepe
THIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

C(I)OpMI/IpOBaHHOCTI) YMCHUS NNOATBCPKAATD:

8.1

8.2

Ha KOHKPETHBIX IPUMEPAX XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH
OpPraHMYECKUX COETMHEHUI OT KPaTHOCTHU U THIIA KOBAJIEHTHOMU CBSI3U (G- U T-
CBSI31), B3aIMHOT'O BJIMSTHHSI aTOMOB M TPYII aTOMOB B MOJIEKYJax, a TAKXKe OT
0COOEHHOCTEH peann3aiuy pa3IuuHbIX MEXaHU3MOB ITPOTEKAHUS peaKuil

XapaKTCPHBIC XHUMHUYCCKUC CBOMCTBa BCIICCTB COOTBECTCTBYHOIIMMHA
OKCIICPUMCHTAMHU U 3aIlIUCIMU ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKHI/Iﬁ

CdopMupoBaHHOCTH YMEHHSI XapaKTepHU30BaTh COCTAB U BaKHEHIIINE CBOMCTBA
BEIIECTB, MPUHAJISKAIINUX K ONPEASIEHHBIM KJlaccaM U TpyIIaM COeIUHEHUN
(TpocThie BEmIECTBA, OKCUIBI, TUAPOKCUIBI, COJH; YIJIEBOJOPOJBI, MPOCTHIC
3¢upel, COUPTHl, (QEHONBI, AIBACTUIBI, KETOHBI, KapOOHOBBIE KHCIIOTHI,
CIIOKHBIE YQUPBI, )KUPBI, YTIEBOIbI, AMUHBI, AMUHOKHUCIIOTHI, OSITKH)
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10.1

CdopmMupoBaHHOCTh YMEHUS MPOBOJUTH PACUETHI [0 XUMHUYECKUM (hopMysiaM
U YpaBHEHHUSM XHMHUYECKHX pEeaKkIUil C HCHOJIb30BaHUEM (PU3HUECKUX
BEJINYUH:

Macchl (00bEMa, KOJMMYECTBA BEIIECTBA) MPOJYKTa PEAKIUH, €CIA OJHO M3
MCXOJHBIX BEIIECTB JaHO B BUJE PACTBOpA C OMpeAeNEHHOW MAacCOBOM JOJei




pPacTBOPEHHOTO BEIIECTBA WJIH TAHO B M30BITKE (MMEET MPUMECH )

10.2

MacCOBOH MJIM O0BEMHOM JT0JTH, BBIXO/1a MTPOIYKTA PEAKIIUH

10.3

TEIIOBOTO 3¢ (eKTa peakiui

10.4

00BEMHEBIX OTHOIIIECHHI Ta30B

10.5

110 HAaXO0XKICHHIO XHUMHYECKOU q)OpMYJ'IBI BE€IIECTBa

11

12

13

14

Bnanenue cucremoil 3HaHMA O METOJIaX HAYYHOI'O T[IO3HAHMS SIBJICHUHN
MPUPO/JIbI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAYKaX M YMEHHE MPUMEHSTH 3TU
3HAHUS TPU IKCIICPUMEHTAIILHOM HCCIIECIOBAaHUU BEIIECTB M I OOBSICHEHUS
XUMUYECKUX SIBJICHUW, MMEIOIIUX MECTO B TMPUPOJE, MPaKTUUYECKOU
JIEeITEIbHOCTH YeJIOBEKA U B IIOBCETHEBHOM KM3HU

ChopMupoBaHHOCTh YMEHHS TPUMEHSTH (MCIIOJIb30BaTh) 3HAHKS O COCTaBE W
CBOMCTBAX BEILECTB ISl SKCIIEPUMEHTAIbHON MPOBEPKHU IT'MIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH MPOTEKaHUs XUMHUYECKHX pEeaKUUid M MPOTHO3UPOBAHUS
BO3MOXHOCTEH HX OCYUIECTBIICHUS; CHUCTEMHbIE XMMHMUYECKHE 3HAHMS I
OOBSICHEHUSI W TIPOTHO3UPOBAHUS SIBIICHUH, MMEIOIIMX €CTECTBEHHOHAYYHYIO
NPUPOIY; Ui TPUHATHS TPAMOTHBIX peEIIeHUN mpodjIeM B CHUTYaIMsX,
CBSA3aHHBIX C XUMHUEH

CpopMHUpPOBAaHHOCTh yMEHHUSI IUIAHUPOBaTh W TMPOBOJAUTh XMMHUYECKHUI
OKCIIEPUMEHT  (MIOJlydeHHE W H3YYCHHE CBOMCTB HEOPraHMYECKUX U
OpPraHN4Y€CKUX BCIICCTB, KAUCCTBCHHBLIC PCAKIMU YIJICBOAOPOAOB PA3JIMYHBIX
KJIacCOB M  KHCJIOPOJCOACPKAIIUX OPraHMYeCKUX BEIIECTB, pEIICHHE
OKCIICPUMCHTAJIbHBIX 3a1a4 110 pacrio3sHaBaHUIO HEOPTaHUYCCKUX n
OpPraHMYECKUX BELIECTB) C COOJIOIECHHEM IpaBHJ 0E30IacHOr0 OOpaleHus C
BELIECTBAMU M J1a0OpaTOPHBIM 000pYJOBaHHEM; (OPMYIUPOBATH LEIH
UCCIIEIOBAaHUST; IPEACTABIISAT B PA3IMYHON (opMe pe3ynbTaThl SKCIIEPHMEHTA,
AHAJIM3UPOBATH U OICHHUBATDb UX JOCTOBCPHOCTH

ChopMUpOBaHHOCT yYMEHHUS OCYIICCTBISITH  IICJICHANPABICHHBIA  ITOWCK
XUMHYECKOW HH(POPMAIMU B PA3NUYHBIX HCTOYHUKAX (HAy4dHas U Yy4eOHO-
Hay4yHas JHUTepaTypa, CpeicTBa MaccoBo uHpopmaimu, cethb MHTEpHET H
Ipyrue),  KPUTHYECKH  aHaJIM3UpOBAaTh  XUMHUYECKYH0  HMH(OpMAIuIio,
nepepadarbiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUHU C MTOCTABJIEHHOW yueOHOM
3a1auen

15

ChopMHPOBaHHOCTh YMEHHUSI IPOTHO3UPOBATH, AHAIU3UPOBATh U OICHUBAThH
nH(GOPMAIMIO C TIO3ULIUN FKOJIOTUYECKO O€30I1aCHOCTH MOCIIEACTBUN OBITOBOI
U TIPOM3BOJCTBEHHOM JEATENbHOCTH YEJIOBEKA, CBA3aHHOM C IepepaboTKON
BEIIECTB; c(hOPMHUPOBAHHOCTh YMEHHI OCO3HABATH OMACHOCTH BO3JICHCTBUS Ha
KMBbIE OPraHM3MBbl ONpENENEHHBIX BELIECTB, MOHMMAs CMBICI IOKa3aTels
MPEIeIbHOW JONMYCTUMON KOHIIEHTPALMH, U TOSICHATh Ha MPUMEPax CIOCOObI
YMEHBILICHUS M TPEJOTBPAIEHHs] UX BPEJHOTO BO3AEHCTBUS Ha OpraHU3M
9eI0BeKa




IHEPEYEHD 9JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI' 110 XUMHUH

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHas MOJAENb CTPOSHHs aroma. Pacrpenenenue
9JICKTPOHOB I10 S3HCPICTUYCCKUM YPOBHSAM. KJIaCCI/I(i)I/IKaL[I/ISI XUMHUYCCKUX 3JICMCHTOB.
OCOOCHHOCTH CTPOCHHSI JHEPreTUYECKHX YpOBHEH aToMoB (S-, P-, O-2JIeMEHTOB).
OcHOBHOE U BO30YXIEHHOE COCTOSHUSI aTOMOB. DJIEKTPOHHAs KOH(PHUTypalus aroMa.
BasieHTHBIE 3JIEKTPOHBI

1.2

Ilepuonnueckas cucrteMa xumuyeckux snemeHToB J[.M. MenneneeBa. Puzmyeckuil
cMmbica Ilepunoguyeckoro 3akona J[.M. MenneneeBa. [IpuuuHbl M 3aKOHOMEPHOCTH
W3MCHEHUSI CBOMCTB DJJIEMEHTOB W HMX COCAMHEHHH I10 TEpHOJaM H TPYIIIaM.
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB MPOCTHIX BEILIECTB, BOJOPOJIHBIX COCTMHEHHH,
BBICIIMX OKCHJIOB U THAPOKCHJIOB

1.3

BaneHTHOCTb. :‘)HGKTpOOTpI/ILIaTeHLHOCTB. CreneHb OKHCIICHUSA
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Buasl xumuueckoil cBs3M (KOBaJieHTHAs, MOHHAs, METa/NIMYecKasi, BOJOPOAHAs) M
MexaHu3Mbl €€ oOpa3oBaHus. MeEXMONIEKYIsIpHbIE B3auMojelcTBUA. BemecTBa
MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. TUIbl KPUCTAIIMYECKUX PEIIETOK.
3aBUCHUMOCTB CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMUECKOU PEIIETKU

1.5

1.6
1.7

1.8

XuMuueckas pCaKnusi. KHaCCI/Iq)I/IKaI_II/IH XUMHNYCCKHX peaKI_[I/Iﬁ B HeOpFaHquCKOﬁ nu
0pFaHI/I‘-ICCKOI71 XUMHUU. 3aKOH COXPAaHCHUA MACChI BCUICCTB

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB
TernoBble 3¢ (GeKTh XUMUYECKUX peakiuil. TepMoXuMHUUYecKie ypaBHEHHS

OO6parumbie peakuu. XUMHYECKOe paBHOBecHe. DaKTOPHI, BIUAIONINE HA COCTOSTHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense

1.9

1.10

OnekTponauTnueckas auccoruanus. CuibHble U crnadble 3JIeKTPoiauThl. Cpeaa BOIHBIX
pacTBOpPOB BEILECTB: KHCJas, HEWTpanbHas, Mieno4yHas. CTemneHb JUCCOLUAIUU.
Peakuuu nonHoro ooMeHa

I'maponu3 coneit. MonHoe mpousBeneHue Boabl. Bomopomnbrii moxasarens (pH)
pacTBopa

111

CnocoObl BBIPpAXKCHUS KOHLCHTpAIHUU PACTBOPOB: MaCCOBasA HOJA paCTBopéHHOFO
BCIICCTBA, MOJIsIpHAasd KOHICHTpalus. HaCI)IHIGHHI)Ie N HCHACBIIICHHBIC pPacCTBOPHLI,
pacTBOPUMOCTE. KpI/ICTaJ'IJ'IOFI/I)IpaTBI

1.12
1.13

2.1

2.2

2.3

2.4

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. lloBeaeHue BemecTs B cpenax ¢
pa3HbiM 3HaUeHHEeM PH. MeTozsl 31eKTpoHHOTO OajiaHca

DIIEKTPOJIN3 PACTBOPOB U PACIIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMHH

Knaccudukanus HeopraHM4ecKHX coeAnHeHud. HoMeHknaTypa HEOpraHMYeCKUX
BEIIECTB

XUMHUYECKHE CBOWCTBA BAXHEHIINX METAUIOB (HATPHUH, KalWuid, KaJbIMA, MarHWui,
ATIOMUHUM, IMHK, XpOM, J>KeJle30, MeOb) M UuX coeauHeHwid. OOmme crnocoOb
MOJTYYCHUST METAIIIOB

XUMHUYECKHE CBOMCTBA BOXKHEUIINX HEMETAIOB (TaJIOTEHOB, Cephl, a30Ta, (ocdopa,
yriaepoaa M KPeMHHS) U UX COSAMHEHHN (OKCHAOB, KUCIOPOACOACPkAIIUX KHCIOT,
BOJIOPOJHBIX COCTUHECHH )

['eneTndeckast CBSA3b HEOPTaHUYECKHUX BEIIECTB, MPUHAIICIKANTUX K PA3TUIHBIM
KJ1accam

2.5

HIIGHTPI(I)HKB.HHSI HCOPTraHNYCCKUX COE€IUHEHMH. KauecTBeHHEIC pCaKknuu Ha




HCOPTaHNYCCKUEC BCIICCTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OcCHOBHBIE TOJIOKEHHSI TEOPUU XUMHUYECKOIO CTPOCHUS OPraHUYECKUX COETUHEHUI
AM. bytnepoBa. VYriepoaHblil CKeJIeT OpraHuyeckoil Moiiekynbsl. KpaTHocTh
XUMUYECKON CBSI3HM. S- U P-CBsI3U. SP3-, SP2-, SP-rUOpUAM3alud OpOUTAICH aTOMOB
yriaepoaa. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XUMHYECKOI'O CTPOEHMSI MOJIEKYIIL.
I'omousoru. I'omonorudeckuii psia. M3omepust 1 u3oMepbl

3.2

[TonsiTue o pyHKIIMOHANBHOU rpymiie. OpueHTaIMoHHbIC () (PEKTHI 3aMecTUTEIeH

3.3

[IpencraBnenne o KiaccUpUKalMKM OpraHMYEcKUX BemlecTB. HoMeHkiaTypa
OpPraHMYECKUX COEIUHEHUH (cHcTeMaTHYeCKas) U TPUBUAJIbHBIE HA3BAHUS BaKHEHIINX
MIPEACTABUTENEH KIACCOB OPTaHMYECKUX BEILECTB

3.4

CBoOoHOpaAMKAIBHBIA U MOHHBIM MeXaHH3Mbl peakiuu. [loHsTHe o Hykieodunae u
anextpoduie. [IpaBuno MapkosaukoBa. [IpaBuio 3aiinieBa

3.5

3.6

3.7

3.8

3.9

AnkaHpl. XHMMHYECKHE CBOMCTBA aJIKaHOB: TaJJIOr€CHUpPOBAaHUC, ACTUAPUPOBAHUC,
TCPMHUYCCKOC PA3JIOKCHUEC, KPCKUHI, U30MCpU3allsd, TOPCHUC. HOJIy‘-IeHI/IC AJIKaAHOB.
I_[I/IKJ'IOEUIKaHBI. CHGHI/IQ)I/IKa CBOMCTB ILIMKJIOAIKAaHOB C MaJjbIM pasMCpoM IHKIJIA.
Peakmun MPUCOCAUHCHUA U paJUKAJIbHOI'O 3aMCIICHUA

AnkeHbl. XUMHUYECKHE CBOWCTBA: pPEAKIUHM IPUCOECIUHEHUS (raJIoOT€HUPOBAHUE,
THJPUPOBAHUE, TUAPOTaJIOTCHUPOBAHUE, TUApaTalus), TOPEHMs, OKHCICHUS U
nojaumepu3ayy. [IpoMbIIeHHbIe U Ta00paTOPHBIE CITOCOOBI MOTYUEHHS aJTKEHOB

Ankanuenbl. XHMMHYECKHE CBOMCTBA  QJIKAJUEHOB: PEAKIHMU  MPUCOCIUHECHUS
(ruapupoBaHMe, TaJOTEHUPOBAaHUE), TOpeHHs © mnonuMepusauuu. [lomyuenue
aJIKa/INEHOB

AnkuHbl. XWMHUYECKHE CBOWCTBA: PEAKIMU NPHUCOCIUWHEHUS (TaJIOTeHHUPOBAHHUE,
THAPUPOBAHUE, THUJpaTalldsi, TUAPOTaJOreHHPOBAaHUE) KaK CIOCO0 MOTydyeHUus
MOJMMEPOB M JPYTMX TMOJIE3HbIX NpOAyKTOB. Peakumu 3amemenus. [openue
aleTWICHa KaK MCTOYHMK BBICOKOTEMIIEPATYPHOIO IUIAMEHH [UIi CBAPKU M PE3KU
MeTrauioB. [IpuMeHeHne anernieHa

Apenbl. XUMHUYECKHE CBOMCTBA OEH30Ia: pPEAKIHH AIEKTPOPUIBHOTO 3aMEIICHHUS,
npucoeIuHeHus (THAPUPOBAHUE, rajoreHupoBanue). Peakuus ropenus. OcobeHHOCTH
XUMHYECKHX CBOWMCTB Tonyona. llomyuenue Oenzoma. OCOOEHHOCTH XUMHUYECKUX
cBoicTB ctupona. [lomumepusamust ctuposia. CriocoObl MOMyYeHUS W TPUMEHEHUE
apOMATHYECKHUX YIIIEBOJOPOJIOB

3.10

3.11

Crnuptel.  IlpenenpHble  OIHOAaTOMHBIE  CHUPTHL. ~ XHUMHYECKHME  CBOMCTBa:
B3aMMOJICICTBHE C HATPUEM KaK CIOCO0 YCTaHOBJIEHHUS HAJIMYUS TMJIPOKCOIPYMIIbI, C
raJJoreHOBOJIOPOJIaMH ~ KaK  CHoco0  TOJy4eHUs pacTBOPUTENEH, BHYTpH- U
MEXMOJIEKYJIsApHas Jeruaparanus. Peakuus ropenus. IlomydeHne sTaHOna: peakuus
OpO’XKeHMs TJIIOKO3bl, TUApaTalus »JTUJIEHA. OTWUJICHIVIMKONb M TIJIMIEpUH Kak
MPEJICTaBUTENN MIPEIETbHBIX MHOITOATOMHBIX CITUPTOB

®enHon. XuMuieckue cBoiicTBa (eHosa (peakuuu ¢ HaTpueM, FHAPOKCUAOM HaTpus,
o6pomom). Ilonyuyenue penona

3.12

Anpaeruapl. XUMHYECKHE CBOWCTBA MpPEACNIbHBIX allbJIETUAOB: THUIPUPOBAHUE;
KaueCTBEHHbIE PEaKIUU Ha KapOOHWIbHYIO IPYyNIy (peakuus «cepeOpsiHoro 3epKanay,
B3anmojeiicteue ¢ ruapokcuaoM meau (ll). [MomydeHue mpenenbHBIX allbIETHUIOB:
OKHCJIEHHWE CIMPTOB, THUApATAIMs aleTuiaeHa. AIETOH KaKk MPEICTaBUTENb KETOHOB.
Oco0eHHOCTH peaKIuy OKUCIICHHSI alleTOHA

3.13

KapOoHoBble KUCIOTBI. XUMHUYECKHE CBOWCTBA IpPENENbHBIX  OJIHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XHWMHUYECKUX CBOWCTB MYPAaBbHUHOW KHUCIIOTHI.
[Tomyuenue mpenesNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJIEHHE aJIKaHOB,
AJIKEHOB, NEPBUYHBIX CIUPTOB, aJbJAECTHI0OB. BeIcIne mpenenabHble U HENPEEIbHbIC




KapOOHOBBIE KHUCIIOTHI

3.14

3.15

3.16

3.17

3.18

Cnoxnbie 3¢upsl U Kupbl. CrocoObl MOTyYeHUs CIOKHBIX 3(upoB. OOpaTUMOCTH
peakuuu dtepudukanyuu. [IpuMeHenne cioXHbIX 3(pUPOB B MUILEBOH U napdroMepHOi
IPOMBIIIIIEHHOCTH. JKUpbI Kak CIOXKHBbIE 3(QUPBI [IMLEPUHA U BBICIIMX KapOOHOBBIX
KHMCJIOT. XMMHUYECKHE CBOMCTBA JKUPOB: TMIAPUPOBAHUE, OKUCICHHUE. | Maponus, wim
OMBUIEHHE, JKHPOB KakK CHOCOO0 MPOMBIIUIEHHOTO IIOJIY4YEHUs COJIEH BBICIINX
KapOOHOBBIX KUCIIOT. MBUI4 KaK COJH BBICIIUX KapOOHOBBIX KUCIOT

XUMUYECKUE CBOMCTBA IIKOKO3bl: PEAKUHMH C YYAaCTUEM CIHMPTOBBIX U aJbJIETUIHON
TPYIII M MOJIOYHOKHCIOEe OpoxeHue. I[IpuMeHeHHe TIIOKO3bI, €€ 3HaYeHHE B
JKU3HENICATSIIHHOCTH Opranusma. Jucaxapunpl: caxaposa, MajabTO3a.
BoccranaBnuBaromme u HEBOCCTaHABJINBAIOIIIIE JICaXapU/ibl. I'maponus
nucaxapunoB. [lonucaxapuael: kpaxmai, mMKoreH. CTpoeHue MaKpOMOJIEKYI
Kpaxmajia, IJIMKOTeHa M 1eJUTI0103bl. Du3nueckrue CBOMCTBA Kpaxmaia M IEUIH0JI03bI.
XUMUYECKUE CBOWCTBA KpaxMasla: THUIPOJIM3, KAUYECTBEHHAS PEAKLUHS C HOJOM.
XHUMHYECKHUE CBOMCTBA IEJUIIOJO3bI: THIPOJIN3, IOJY4eHHE 3(PHUPOB IEIIIOIO03bI.
[ToHsiTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allCTATHBIH MIENK)

AMuHBI. AMUHBI KaK OpPraHMYE€CKHME OCHOBAaHUS: PEAKIMH C BOJOW, KHUCJIOTAMH,
peakius ropeHus. AHWIMH KaK MPEICTaBUTEIb apOMaTHYCCKUX aMHHOB. XUMUYECKHE
CBOWMCTBA aHMJIMHA: B3aMMOJCWCTBHE C KHCIOTaMH, OpPOMHOW BOJIOW, OKHCIICHHE.
[Tomyuenue aMHHOB ANKWJIUPOBAHUEM aMMHaKa H BOCCTAHOBJICHHEM
HUTPOIPOU3BOIHBIX YTIIEBOJOPOIOB

AMUHOKHCIOTHI © OCNKH. AMHHOKHCIOTBI Kak amMQOTEepHbIE OpPraHUYECKUE
coenuHeHusi. OCHOBHbIE aMUHOKHUCIIOTHI, 00pa3yroiue Oenku. XUMUYECKUEe CBOWCTBA
OCJIKOB: THAPOJIN3, ICHATYPALIHS, KAYECTBEHHbIE (IIBETHBIC) PEAKIINK Ha OeIKu
CrpoeHue U CTpyKTypa MOJIUMEPOB. 3aBUCUMOCTh CBOWMCTB IOJIMMEPOB OT CTPOECHUS
MoJieKysl. OCHOBHBIE CIOCOOBI TIONYYEHHS] BBICOKOMOJICKYJISPHBIX COCAMHEHUM:
PEeaKIMK MOJUMEPHU3ALNH U MTONMKOHACH cauu. Kinaccudukaius BOJOKOH

3.19
3.20

4.1

Wnentudukaius opraHndeckux coenHeHui. PemieHue skcnepuMeHTaIbHBIX 331a4 Ha
pacrio3HaBaHUE OPTraHUYECKUX BEUIECTB

I'eHeTnyeckas CBsI3b MEXKTY KJIaCCAaMU OPTAHUYECKUX COCTUHEHUMN
XUMHS U )KU3Hb

XuMus B oBceAHEBHOM ku3HU. [IpaBuia O0e3onacHoi paboOThI ¢ €AKUMH, TOPIOYUMU U
TOKCHUYHBIMH BEILIECTBAMH, CPEJICTBAMH OBITOBOI XUMHH

4.2

XuMHUsL ¥ 3J0pOBbE. XUMHA B MEIULHUHE. XUMHS U CEIbCKOE XO35UCTBO. XHMHS B
MPOMBIIIIECHHOCTH. XUMUS U SHEPTeTUKA: IPUPOTHBIA U MOMYTHBIN HEPTSIHOM Ta3bl, UX
coctaB u ucnonb3oBanue. CocraB HePpTu u €€ mepepaboTka (MPUPOIAHBIE MCTOUYHUKU
YTJIEBOAOPOIOB)

4.3

4.4

XuMHUsT W IKOJOTUS. XUMHUYECKOE 3arpsi3HEHHE OKPYXalolled Ccpeapl M €ro
nocnencteus. Oxpana rtuapochepsl, mouBbl, armocdepsl, ¢uopsl U (ayHbl OT
XUMHYECKOro 3arpsiHeHus. [IpoOnema OTXOJOB W TOOOYHBIX  MPOIYKTOB.
AJbTepHATUBHBIC UCTOYHUKHU YHEPTUU

OO0mme mpenacTaBieHUsT O MPOMBIIUICHHBIX CIIOCO0AaX TOJYYCHHS XUMHUYECKHX
BelecTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOTHI). U€pHas 1 1BeTHas
Metasyprusi.  CTEKJIO HW  CWJIMKATHas  MPOMBINUIEHHOCTh.  [IpombliieHHas
oprannyeckas XuMusi. CeIpb€ JIsl OPraHM4eCKON MPOMBIILIIEHHOCTH

Turbl pacy€THBIX 3a1a4

5.1
5.2

Pacuérsl Macchl BelecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBa,
Macce Ui 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIUU BEIIECTB

Pacuérsl TemmoBoro 3¢ dexra peakuuu

5.3

Pacu€tpl 00BEMHBIX OTHOIIIEHUI ra30B MPU XUMHUYECKUX PEaKIIHUIX




Pacuérer maccel (00bEMa, KOTMYECTBA BEIIECTBA) IPOYKTOB PEAKIIUH, €CITH OJTHO U3

>4 BEIIIECTB JIJaHO B M30BITKE (MMEET IPUMECH )

55 Pacuérer MmaccoBoii niM 00BEMHOM JJOIH BBIX0/1a MPOTYKTA PEAKLIUU OT TEOPETHUECKU
BO3MOKHOT'O
Pacuérer macchl (00bE€Ma, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIH OJHO U3

5.6 BEILIECTB JaHO B BUJIE PACTBOPA C ONPEACIIEHHON MAaCCOBOU JIOJIEN PACTBOPEHHOTO
BEILECTBA

57 PacuéTel ¢ ncronb30BaHNEM MOHATHI «MaccoBas 10JIs1», «MOJISIpHAsk KOHLIEHTpaLus»,
«pacTBOPUMOCTDH)

58 Haxoxxenre MoJeKysipHO# (popMyIIbl OpraHUYeCKOTo BELIECTBA MO €ro MIIOTHOCTH U

MAaCCOBBIM JOJIAM 3JIEMCHTOB, BXOOAIIUX B €I'0 COCTAB, UJIM 110 IIPOAYKTaM CropaHus




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

 Xwumusa, 11 xmacc/ IlyzakoB C.A., Mamuuna H.B., IlonmkoB B.A.,
AxknnonepHoe odmiectBo «M3aaTenscTBo «IIpocBenienuey;

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

bu6smoreka [{TOK https://m.edsoo.ru
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