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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 deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
benepaibHOM 00pa3zoBaTENLHOM MporpaMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«XuMmus» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoii  ®enepanuu,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIIyOJIEHHOTO HW3YYEHHS 3aHUMAET Ba)XXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOJUMYIO ISt
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpaMme mno XuWMHM Ha3HaueHUE MpeaMeTa «XUMHUS» MOJydaeT
NOoApOOHYI0O  WHTEPIpPETAllMi0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMOJHIEMbIE MPOrPaMMOMN MO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKaxX KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTelbHBIX JOCTIKEHUN OOYYaroluXxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHaBIWBAaCT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTeIbHOE
JUIT U3y4eHUs B paMKax OTIENbHBIX mnpoduiiei, mnpegycmaTpuBaeT



pacupesiesieHne M CTPYKTYpHUPOBAaHHE €ro I0 KjiaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIENOBATEIbHOCTh H3Y4YEHUS Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yue0OHO-TIO3HABATENbHBIX  JACMCTBUI  OOydaromerocs IO OCBOCHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISAIOLIEH COAEpKAHMUS Y4YEOHOro MpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUEHHUS.

B coorBercTBUM ¢ KoHUentyadbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYCHUH TIPeaMETOB 0a30BOro U yriayOJEHHOrO YpPOBHEHM B CHCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pPAMKax MW3y4YEHHs CIEHUAJIBHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHATBLHOTO0 00pa30BaHusl.
B 31011 CBSI3U N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  MMOCIEAYIOMIEro TIOMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpedoBanuiit ®I'OC COO k miaHupyeMbIM pe3ylibTaTaM OCBOCHHUs (eaepanbHOu
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEIICKTYaTbHbIX
YMEHHUM, YMEHHH palMOHAIM3aliu y4eOHOro Tpyna M OOOOIIEHHBIX CIOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKkTep.



CocTaBisOIUMH NpeaMeTa «XUMHUS» HAa YPOBHE YIUIYOJIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas Xxumus». [Ipu onpeaeneHnn MoaxoA0B K 0TOOPY U CTPYKTYpPHOU
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBISET COBOKYIHOCTb HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJMY4YaeT ONpElNEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHraa.
Tak, Ha yrinyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMUYECKOM CBSI3M U 3aKOHOMEPHOCTSAX NPOTEKaHUs peakUui,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOEHMH aroMa. XHUMHYECKas CBs3b OOBSACHAETCS C TOUYKU 3PECHUS
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakuui JOMOIHSIETCS
(GopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XUMHUH MTPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHNnEe UMEET TO, YTO Ha COJIepKaHNE KYyPCOB XUMHH YTITyO0IEHHOTO
YPOBHS U3YYEHHUS JUIs KJIACCOB OIpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa il KJIacCOB XUMUKO-(PU3UYecKoro npoduiisa 60ab110€ 3HayeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana 1o oomei xumuu. [Ipu usyyenun npenmera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPUIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
ouosnornueckoro npoduiast OONbLUINI yAENbHBIN Bec OyleT UMETh OpraHuveckas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJIst 60J1€€ 00CTOSITENIbHOTO



paccMOTPEHHsI XUMUYECKOM OpraHn3aiy KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUABL, OEIKU, YTIE€BObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuA 0O
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHUS, OCBOCHHUS
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepBOCTENEHHON 3HAYMMOCTU SBIIAETCS (DOPMUPOBAHHE OCHOB HAyKHU
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poid B OOECIeueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UYE€lOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpeIE;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHe y o0yJaromuxcs OCO3HAaHHOI'O ITOHUMAHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U



MIPOTHO3UPOBAHUS SBIICHUM, UMEIOIINUX E€CTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPAaMOTHOTO perieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHaIKM3a U OIICHKHU C MTO3UITMKA 3KOJIOTHYECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M MPOU3BOJACTBEHHON JIESATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEILIECTB;

e yrIyOJieHWE MPECTABICHUH O HAYYHBIX METOAaX TTO3HAHUS, HEOOXOIUMBIX
UL TIPUOOpETEHUS YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIHMNA TIETOCTHON CHCTEMBI CPEIHEro OOIIero oO0pa3oBaHUs NPH W3YYCHUU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOKEHUS K TMPOLECCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHUTaHWUIO  HAa  OCHOBE  YCBOCHHUS
00111eueI0OBEYECKUX [ICHHOCTEH;

e pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opMupoBaHHME YMEHMI W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPBI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6miee 4Kcio YacoB, MPEAYCMOTPEHHBIX IS U3YUYCHUSI XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiiero oopa3oBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).



11 KIIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
ANIEKTPOHHBIX O00JOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukanus XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JEKTPOHOB TI0 AaTOMHBIM — OPOUTAJISIM.
DneKTpoHHBIC KOH(DHUTYypaIMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30Y>KJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPULATEIBHOCTbD.

[Iepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cuctemsl
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX U CIIOKHBIX BEILIECTB IO TPYIIIAM U IEPUOIaM. 3HAUCHHUE IEPUOANIECKOTO
3akoHa /[[.1. Menneneena.

XuMHUYECKasi CBs3b. BHIBI XMMHYECKOM CBSI3U: KOBAJECHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIA. JHEPTUS U JIJIMHA CBSI3U. 1 I0NSIpHOCTD, HAITPABIECHHOCTH U
HACHIIIAEMOCTh KOBAaJICHTHOW CBsi3u. KpaTHbele cBs3u. BogoponHas CBA3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIUHEHUHN.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemectBa  MONEKYJIApHOTO UM HEMOJEKYJISAPHOTO  CTPOCHHUA.  THIIBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremMax. VictuHHble pacTBopsl. IIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHusie u
HEHACHIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukarys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHUAIBLHEIC
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanusa XuMHUECKUX peakuid B HEOPraHMYECKOHW U OpraHU4eCcKOu
XAMHUHU. 3aKOH COXPAHEHMSI MACChl BELIECTB; 3aKOH COXPAHEHUSA U MPEBPALICHUS



OPHEPTUU TIPU XUMHYECKUX peaknusix. TeruioBbie 3(HEeKThl XUMUYECKUX PEAKITUH.
TepMoXUMUYECKUE YPAaBHEHUS.

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

OOpatumMbie U HEOOpaTUMbIE peakii. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Dnektponutuyueckas auccormanus. CuibHble W claOble  DJIEKTPOJIMTHI.
Crenenp auccounanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpaJibHas,
nienounas. Bonoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkuciauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST YW BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3ioKEHHE TEPOKCHJA BOJOPOJA B MPUCYTCTBUM KaTaIM3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PEHIETOK, POBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OIpeiesieHue
Cpelbl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUUHBIX
(akTOpOB HAa CKOPOCTh XHMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHH.

Heopranuueckast xumusi.

[Tonoxenne HeMmeTauioB B [lepuoandeckoi cuctemMe XuMHUIECKUX 3JIEMEHTOB
J.N. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpuMepe KUciopoaa, cepol, hochopa u
yrieponaa).

Bonopon. Ilomydyenue, ¢usndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TommBHBIE
AJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl ModydyeHus, (U3NYECKUe U
XAMUYECKUE CBOMCTBA. | ajoreHoBoAOpOibl. BaxkHeune KuCIopoacoaepKamme
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOIYYCHUS
rajioreHoB. [[pruMeHeHne rajloreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlaGopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. @u3nUecKue U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOJa U
030Ha. OKCUBI U IEPOKCUIBL.

Cepa. Haxoxpaenume B TpUpOAE, CIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumuueckue cBoiictBa. CepoBoaopona, cyiabduasl. Oxcun cepoi(1V), okcua



cepbl(V1). Cepuucras u cepHast KUCIOTHI U X coJid. OCOOEHHOCTH CBOWCTB CEPHOM
KHUCIJIOTHL. [IpuMeHeHune cepsl U €€ COeTMHEHN.

Azor. Haxoxaenume B mpupoe, CHocoObl TOMydYeHHUs, (QU3UYEecKHe u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE yIOOpEHHUS.

®ochop. Haxoxnmenwe B mpupone, CIHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ comnu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yao0peHus.

VYrnepon, HaxoxJIeHHE B OpUpOJie. AJUIOTPOINHBIE  MOJIU(PUKALINY.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTHIX BEHIECTB, 0OOpPa30BaHHBIX YIIEPOJIOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJy4YeHHs, (PU3NYECKHE U
xumuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHne KkpeMHus U ero coeAuHeHuil. CTEKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonmoxenne meTtamioB B [leproandeckoil cucTeMe XUMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBorcTBa MeTaioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CmiaBel METAIIIOB.

DNEKTPOXUMUYECKUN Psifl  HanpspkeHud MeTtawioB.  OOmme  crocoOsbl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynmer [lepuonnueckoit cucteMsl
XUMUYECKUX 3JIeMeHTOB. HaTtpuii u kanuii: nonyyenue, (GU3NIECKUE 1 XUMUYECKHE
CBOMCTBA, NPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUH.

Oo6mas xapakrepuctuka metaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Maruuii u KaJblMii: ToJNy4eHue, (U3HYEeCKue u
XUMHUYECKUE CBOWCTBA, NMPHUMEHEHHWE MPOCTHIX BEIIECTB M HMX COCIUHECHUII.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMUHMI: TTOTy4YeHue, pUu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTrepHbIe CBOWCTBA OKCHAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMIJIEKCHI alTFOMUHUS.

OOmasi xapakTepucThka MeTauioB T0004HBIX moarpynm (b-rpymm)
[Teproanueckor CUCTEMBbI XUMUYECKUX JJIEMEHTOB.



du3nyecKkre 1 XUMUYECKUE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHne Xpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyecKkue U XUMUYECKUE CBOWCTBA JKeJie3a U ero coeAuHeHuil. OKCUpbI,
ruapokcusl u conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CIUIaBOB.

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

[Muuk: momydyeHue, (U3MYECKME U XHUMHUYECKHE CBOMCTBAa. AMpOTEpHbIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3yueHue oOpaslloB HEMETAJLUIOB, ropeHue cepwl, ¢ocdopa, kene3a, MarHus B
KUCJIOPOJIe, M3Yy4YEHUE KOJUICKIMU «MeTalulbl W CIUIaBbD», B3aUMOJICUCTBUE
MICJIOYHBIX U IIETIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJI€3a C pacTBOpPAMH KHUCIOT U
nieIoueid, KaueCTBEHHbIE PEaKIIMU Ha HEOPraHUYECKUE aHUOHBI, KATHOH BOJ0OPOJa
M KaTUOHBI METAJJIOB, B3aMMOJICUCTBUE THUIAPOKCHUIOB aIOMUHUS U IIUHKA C
pacTBOpaMH KHUCJIOT U LIEIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«MeTtaibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHITUIIBI OpTaHU3aIMN XUMUYECKOTO MTPOU3BOACTBA. [[pOMBIIITIEHHBIE CITOCOObI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHUaKa, CEPHOU
KHUCJIOTHI, M€TaHoJ1a). [[poMBIIIEHHBIE CLIOCOOBI MOTYYEHUs] METAJIJIOB U CIIABOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPENBI U €r0 MOCIEACTBUS. POk XumMuu B
o0ecTieueHUN YHEPTETHIECKOM OS30ITaCHOCTH.

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
0€30macHOro UCIOJIb30BaHUS MPENapaToB OBITOBOM XMMHUH B IIOBCETHEBHOM JKU3HHU.



XUMHSI B CTPOUTEIBCTBE: BAKHEWILINE CTPOUTEIBHBIE MaTepUalibl (LIEMEHT,
OCeTOH).

XuMHUs B CEIbCKOM X03siicTBe. OpraHuyecKrue 1 MUHEPaIbHbIC YJOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTepuaibl, KPAaCKH, CTEKIIO, KEpaMHKa.
Matepuaisl 1 21eKTpoHUKU. HanoTexHoIornu.

Pacuérnslie 3anaun.

Pacuéter: mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce Wi 00bEMY OJJHOTO U3 YUYAaCTBYIOUINX B PEAKIIUU BEILIECTB, MACCHI
(00BEMa, KOJIMYECTBA BELLIECTBA) IPOAYKTOB PEAKLIUH, €CJI OJHO U3 BEILIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIUH, €CIH OJIHO
M3 BEUIECTB JAaHO B BHJE pACTBOpa C ONPEACIEHHOM MACCOBOM JOJIEH
PacTBOPEHHOIO BEMIECTBA, MACCOBOM JIOJIM U MOJIIPHOM KOHLIEHTPALIUH BEIIECTBA B
pacTBoOpe, J0JIM BBIXOJA IPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HW3YyYEHUHM oOmed u
HEOpPraHUYEeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAETCA YEPE3 UCIOJIb30BAHUE KAK
OOLIMX €CTECTBEHHO-HAYYHBIX MOHITHI, TaK U MOHATHIA, NPUHATHIX B OTAECIbHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIA (PaKT, TMIIOTE3a,
TEOpHsl, 3aKOH, aHAJIM3, CUHTE3, KJIacCU(PUKalus, NePUOIUIYHOCTb, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JHEPI€TUYECKUN YPOBEHb, BEILIECTBO,
TeNno, 00BbEM, arperaTHoe COCTOSIHME BEILECTBAa, MJICAlbHBIN ras, (usmueckue
BEJIMYMHBI, EUHULBI U3MEPEHUS], CKOPOCTh, SHEPTUS, Macca.

buonorus: kierka, opranusm, 3KocucTema, buocdepa, MeTadoIU3M, Makpo- u
MUKPO3JIEMEHTbI, OCJIKU, UPbI, YIJIEBOAbl, HYKICHUHOBbIE KUCIOTHI, (PEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MTOTOK 3HEPIUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
peCypCHI.

TexHOoNorus: XUMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIE
MaTepHalibl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, NMUIIEBAs IPOMBIIUICHHOCTD,
dapmaneBTHUECKas IIPOMBILIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHX
npenaparoB, MNPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHalIOB, 3JIEKTPOHHAs
MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUTH 1IEIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YUECOHBIX U MO3HABATEIBHBIX 33/1a4, BHITOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

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

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIIMHA HPABCTBEHHBIX W TMPABOBBIX HOPM M C Y4ETOM OCO3HAHUS TOCIEACTBUIN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBbIO;

cOOIO/IeHUs TpaBUi O€30MacHOro OOpalleHusi ¢ BEHIeCTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

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

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

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

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIIMATBHOU CPEIbl;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HAJIM4Ms Pa3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(OpMHUPOBAHMN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B O0OCOOOM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3bl MaTepUalbHOM KyJIbTYpbl, B PELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON O€30IaCHOCTH, B Pa3BUTHUM MEIULUHBI, OOECIEYEHUH YCIOBUMI
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU Ka)KA0T0 4jieHa 001eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
MOJIy4aeMble 3HAHUS JJI aHajdu3a U OOBSCHEHUS SBJIICHUN OKPYKAIOIIEro MUpPA U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XHUMHYECKUE 3HAHUSA IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaIbHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHS MPOrPaMMBbI M0 XMUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HayuMble A1 (OPMHUPOBAHHUA  MHUPOBO33PEHUS  OOyUYaIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
MPOILIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COITMATILHON KOMIIETEHITUN O0YyJarOIINXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJATUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JJOrH4YecKue JeCTBUSL:

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

ONpeAesATh LENU JEeITEIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C IMTOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHITHS JUISI OOBSCHEHHS OTISIbHBIX (PaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYXXJICHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpPU pElIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3a/ad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUI.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS 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 MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTH;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uHboOpMaluel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKUe W MaTeMaTHYECKHUE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)AaeMOU TeMbI B X0JI€ TUAjIora U/uiu
JUCKYCCHH, BHICKA3bIBATh UIeH, POPMYINPOBATH CBOU MPEJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TIPAKTUIECKONW pabOThI MO MCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUSA:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU YYEOHBIX U HCCIEIOBATEIIbCKUX 3a7ad, BbIOMpaTh HauOoJiee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ybTaThl OCBOSHUS MTPOTPAMMBbI IO XUMUU Ha YriyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWUS M TPUMEHEHUIO 3HAHUW B PA3JIMYHBIX Y4eOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudeckKas
XUMHUSD OTPaXkKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM EIUHCTBE MHDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJbLI, O MECT€ M 3HAYEHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO



pa3BUTHUSA, B PELICHUU MPOOJIEM 3KOJOTHYECKOM, SHEPreTUYECKON M MHUIIeBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHHH HOBBIX MAaTEPHAIOB, HOBBIX
VMCTOYHHUKOB 3HEPTHH, B OOECHEYEHUH PAllMOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
(OpMUPOBAHUM MHPOBO33PEHUS U OOLIEH KyJbTypbl YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHMSI K CBOEMY 3/I0POBBIO M INPUPOTHOU
cpexne;

BJIQJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIIE ITIOHATHS — XUMHUYECKUH JJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBI,
JNIEKTpOHHAs 000JOYKa aroma, S-, P-, O-aroMHBIe OpOWTANM, OCHOBHOE W
BO30YXXIEHHOE COCTOSIHUSI aToMa, TuOpuau3alus aTOMHBIX OpOuTasiel, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasd CBA3b (KOBAJICHTHAs, MOHHAs, MeETaJuInyecKas, BOJOPOIHA),
KpUCTAJUIMUECKasT PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SJIECKTPOJIMTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIUTUYECKAss JUCCOLMALMs, CTEIEHb JHUCCOLMALUHY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHUYECKON pEaKUrn, CKOPOCTh XUMUUECKON PEAKLINH, XUMUYECKOE PABHOBECHE;
TEOPUH MU 3aKOHBI (TEOPHS DJIEKTPOIMTHYECKOW HCCOLMALMU, NEPUOIUYECKUMA
3akoH JI.1. MeHnneneeBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
IIPEBPAILECHHS SHEPTUH IIPU XUMHUYECKUX PEAKLMIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUU SI3bIK
XUMHH, MAPOBO33PEHUYECKHE 3HAHUS, JIEKAITUE B OCHOBE IOHUMAHUS IPUYUHHOCTH
U CUCTEMHOCTH XMMHMYECKUX SIBJICHUM; COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU
BEILIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJSIPHOM M HaJMOJEKYJSIPHOM YPOBHSX;
NPEACTABICHUS. O MEXAHM3Max XHMHUYECKHX pPEakUWid, TEPMOJUHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MNPOTEKaHUs, O XWMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMAaX; (PAKTOJIOIMYECKHE CBEIEHHUS O CBOMCTBAX,
coCTaBe, MOJIyYeHUU U 0€3011aCHOM MCMOJIb30BaHUM BaXXHEUIINX HEOPTaHUYECKUX
BEUIECTB B OBITY M MPAKTUYECKOM AESITENbHOCTH YEJOBEKa, OOIIMX HayuYHBIX
MPUHLHANAX XUMHAYECKOTO ITPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHA IPHU
ONMCAHUM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUI;

c(OPMUPOBAHHOCTh YMEHHSI MCIIOJIB30BATh XUMHUYECKYIO CHUMBOJIUKY JJIs
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEIBHBIX
BEILIECTB;

c(OPMUPOBAHHOCTH YMEHHUS ONPEAEISATh BAJICHTHOCTh U CTETIEHb OKHCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEAMHEHMSX, BUJI XUMUYECKON CBSI3M (KOBAJICHTHAs,



WOHHAs, MeETa/lInuecKas, BOJIOPOJHAs), THUN KPUCTALUIMYECKON PpEeIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTAUIMYECKOM pEIIETKH, OOMEHHBIN Hu
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUH: KJIACCU(DUITMPOBATH: HEOPTAaHNIECKUE BEIIECTBA
M0 UX COCTABY, XUMHUUECKUE PEAKIIMU MO PA3IMYHBIM NMPU3HAKAM (UHCITY U COCTaBY
pearupyromux BelIeCTB, TEIUIOBOMY 3(P(HEKTy peakiuu, W3MEHEHUIO CTEleHeH
OKHUCJICHHSI JJIEMEHTOB, OOpaTHUMOCTH, Y4YaCTUIO Karajiu3aTopa U Jpyrue);
CaMOCTOATENILHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM JUIsl  KJIacCHU(pUKALMH
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI NEPHOJUUYECKOTO 3aKoHa [I.
N. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX JJIEMEHTOB IMEPBOTO—YETBEPTOrO IMEPHUOJIOB
[Tepuomnueckoit  cucremsl  J[.MI.  MeHneneeBa,  uWCOONb3ys  MOHSTHUA
«IHEPreTUYCCKHE YPOBHW», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKHUE COCTOSHHUSA aToOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coeMHeHnd 1o nepuojgam u rpynnaMm [lepumonmueckont cucremsr [ N.
MenzeneeBa, BaJ€HTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIEKTPOHHBIX 000JIOUCK;

cOpPMHPOBAHHOCTh YMEHMI: XapaKTepH30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPXKAATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXK]Y HEOPTaHMYECKMMHU BEILIECTBAMHU C
MOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKpPBhIBaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLHUIA MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOIO OasiaHca
ATUX peakIui; peakiuii MOHHOrO OOMEHa MyTEM COCTAaBJICHUS WX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  pEeakUMil  TUAPOJIW3a;  PEaKIui
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe THIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

chOPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPTeTHUYECKUX XAPAKTEPUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHMHUYECKOW pEakiMd B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakToOpoB, a TakXKe XapakTep CMEIICHUS XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aehcTBuil (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh, yYMEHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JIeXKAIUE B OCHOBE MPOMBIIIJICHHOTO TOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,



oOmue Hay4yHbIE TMPUHIMIB XUMHYECKUX MPOU3BOJICTB; I€JIECO00PA3HOCTh
MPUMEHEHUST HEOPTaHWYECKUX BEIIECTB B MPOMBINUICHHOCTH W B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIONB3a;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAy4YHOIo
NMO3HAHUA SIBJICHUM NpUpoabl — HAONIIOICHUE, W3MEPEHHE, MOJCINPOBAHUE,
AKCIIEPUMEHT (PEaTbHBIN U MBICJICHHBIN ), UCIIOIH3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU IKCTICPUMEHTAILHOM HUCCIIEOBAaHUH BEIIECTB
U 7 OOBSICHEHUS XHMHYECKUX SIBIICHUW, HMMEIOIIUX MECTO B MPHUPO/IE,
MPaKTUYECKOMN AESTEIIbHOCTH YeJIOBEKa U B MOBCETHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSMU W TIPEJCTABICHUSAMH APYTHX €CTECTBEHHO-HAYYHBIX IMPEAMETOB JJIS
0osee 0CO3HAHHOTO TIOHMMAaHUS MaTepUaIbHOTO EANHCTBA MUPA;

cOPMHUPOBAHHOCTh YMEHUS TMPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUN «MaccoBas JIOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHIICHTPAIUS»;
MaccChl BEUIECTBA WM 00BbEMA rasza 1o M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO U3 YYacCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIJIOBOro 3¢ dexra
peaxIuu; 3HaU€HUs BOJOPOJHOTO IMOKAa3aTessl PacTBOPOB KHUCIOT W IIENoued ¢
U3BECTHOM CTEMEHBIO JUCCOIMAIMK; Macchl (00BEMa, KOJMYECTBA BEIECTBA)
MPOJYKTa PEAKIMHU, €CIIM OJHO M3 UCXOJHBIX BEIECTB JaHO B BHJIE PAcTBOpa C
ONpe/IeIEHHOW MacCOBOM JI0JIEll pacTBOPEHHOTO BEIIESCTBA WJIM JJAHO B U30OBITKE
(MMeeT MpUMecH ); JOTU BBIXO/A MPOAYKTA PEaKINK;, 00hEMHBIX OTHOIIICHUH Tra30B;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENBHO IJIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  DKCIEpUMEHT  (MPOBEACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONPEIeTICHUE
CpeIbl pacTBOPOB BEIIECTB C IMOMOINBIO WHAWKATOPOB, H3yUYCHHUE BIUSHUS
pasnuYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOW pEaKIuu, PEIICHHUE
OKCIIEPUMEHTAJIbHBIX 3adad 1o Temam «Metammey u  «Hemerammsy) ¢
COOJTI0JIEHNEM TIpaBUiI 6€30MacHOro0 OOpalleHus ¢ BEIIeCTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, (HopMyIHpoOBaTh LIETh UCCIECIOBAHUS, IPEACTABIAThH B Pa3IMUHOM
dbopMe  pe3ynbTaThl  JKCIEPUMEHTa, aHaJU3UpOBaTh W  OICHHWBATh  HX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIO/IaTh MTPaBUIa TOJIb30BAHUS XUMHUYECKOM
nocyoM W j1abopatopHbIM OO0OpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBHM C HWHCTPYKIHMSAMH TIO BBITOJHEHUIO Ja0OPATOPHBIX XHUMHYECKUX
OTIBITOB, DKOJIOTMYECKU I1€7ecOo00pa3HOro0 TMOBEACHUS B OBITY W TPYAOBOU
JESATETLHOCTH B IEJSIX COXPAHEHUsS CBOETO 370POBbS, OKPYXKAIOIMICH TMPUPOTHON
Cpenbl H JOCTIKCHHsS €€ YCTOWYMBOTO PAa3BHUTHs, OCO3HABAaTh OMACHOCTH
TOKCUYECKOTO JEHCTBUS HA KUBBIE OPTaHU3MBbI OIMPEACIIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHUMas cMbIcs nokazarens [1K;



c(OPMHUPOBAHHOCTh YMEHUMW: OCYIIECTBISITh IEJICHANIPABICHHBIA TTOUCK
XUMUYECKON MH(OPMAITUN B PA3TUIHBIX UCTOYHUKAX (HayYHas U yueOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XMMUYECKYIO HH(DOpMAIIHIO, IepepadaTeiBaTh €€ U UCIIOJIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoma. Ileprognueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CHI():TelxI/l[a XUMHUYECKUX 12 buGnuorexa [IOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 16 1 bubnnoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHECKHE PeakiiiH 24 1 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 52
Pasnen 2. Heoprannueckasi xumusi
bu6nunorexa LIOK
2.1 Hemeraner 4l 1 3 https://m.edsoo.ru/2dd57f24
but6mmorexa [IOK
2.2 M 1 2
CTAILIBT 33 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 74
Paznea 3. Xumud u :Knu3HbL
31 Meto1bl TO3HAHUS B XUMHUH. XUMHS U 10 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136









11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Jara
Ne n/mm Tema YpoKa KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie oﬁpasoBaTe.ﬂbnme
Bcero U3Y4YEeHUsS
padoTbI padoThbI pecypcnl
AtoM. CocTaB aTOMHBIX
1 saaep. XUMHUUYECKUN 1 Bubmorexa HOK
ACp- https://m.edsoo.ru/59c112ee
3eMeHT. 130Tonbl
CtpoeHue JIeKTPOHHBIX
2 000JI0YEK aTOMOB 1 Bubmnorexa HOK
’ https://m.edsoo.ru/b4d9fffa
KBAHTOBBIE YHCIIa
Knaccudukarms
3 XI/IMqu((lz)KI/IX 3JIEMEHTOB 1 Bubmorexa LIOK
https://m.edsoo.ru/61294af9
(s-, p-, d-, f-omemenTsI)
Pacnpenenenune
4 DJIEKTPOHOB 10 ATOMHBIM 1 Bubmoreika HOK
P https://m.edsoo.ru/f5f750fe
opouTanim
DNeKTPOHHBIE
KOH(pUTYpaLlMH aTOMOB
5 3ne1\(/11)eHTy:B B OCHOBHOM U 1 Bubnnorexa LIOK
R https://m.edsoo.ru/8149e846
BO30YKIEHHOM
COCTOSIHUH
DIEeKTpPOHHBIE
KOH(GUTYpALINH AaTOMOB
6 3ne1\(feHTy(1)DB B OCHOBHOM U 1 bubmmorexa LIOK
R https://m.edsoo.ru/8149e846
BO30YKIEHHOM
COCTOSIHUHA



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846

ONEeKTPOHHBIE
KOH(UTYypauy HOHOB.
DNeKTPOOTPUIATEIIEHOCTD

bubnunorexa LIOK
https://m.edsoo.ru/a0764b24

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHYECKHX DJIIEMEHTOB
. . MeHneneeBa, CBI3b
C COBPEMEHHOM Teopueit
CTPOEHHUSI ATOMOB

bubnunorexa LIOK
https://m.edso00.ru/16957c01

10

11

12

3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB
XUMHAYECKHX 3JICMEHTOB U
0o0pa3yeMbIX UMU
MIPOCTBIX M CIIOKHBIX
BEIIECTB I10 TPYIIaM U
TeproIamMm
3aKOHOMEPHOCTH
M3MEHEHHUS CBONCTB
XUMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX UMU
MIPOCTBIX M CIIOKHBIX
BEIIECTB I10 TPYIIIaM 1
TeproIamMm
CucremaTtu3zanus u
0000111eHIEe 3HAHUH 110
TeMe

CucremaTtuzanus u
0000111eHre 3HAHUH 110
TeMe

bubnunoreka LIOK
https://m.edsoo.ru/f8468927

bu6nmorexa LIOK
https://m.edsoo.ru/f8468927

bubnunorexa LIOK
https://m.edsoo.ru/8fad2942

but6mmoreka [IOK
https://m.edsoo.ru/8fad2942



https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942

13

14

15

Bunnl XumMu4ueckou CBSI3H.
MexaHu3Mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3U.
Bonopoanas cBs3b.
MexMOoJIeKyIIsIpHbIE
B3aHUMOJICHCTBU

BanenTHocTh 1
BaJICHTHBIC BO3MOKHOCTH
aromoB. CBs3b
3JEKTPOHHOU CTPYKTYpPhI
MOJIEKYJI C UX
F€OMETPUUYECKUM
CTPOECHUEM

BanenTHocTh 1
BaJICHTHBIE BO3MOXKHOCTHU
aToMoB. CBS3b
JJIEKTPOHHOU CTPYKTYpPBI
MOJIEKYJT C UX
r€OMETPUYECKUM
CTPOECHUEM

bubnunoreka LIOK
https://m.edsoo.ru/5a8072af

bubnuoreka [{OK
https://m.edsoo.ru/3d2ca093

bubnmorexa LIOK
https://m.edsoo.ru/3d2ca093

16

[IpencraBnenus o
KOMIIJICKCHBIX
COEIMHEHMUIX: COCTaB B
HOMEHKJIaTypa

bubnunorexa LIOK
https://m.edsoo.ru/8c66b12a

17

[IpeacraBnenus o
KOMILIEKCHBIX
COETMHEHUSIX: COCTaB U
HOMEHKJIaTypa

bubnunorexa LIOK
https://m.edso0.ru/8c66b12a



https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a

BemecTBa
MOJICKYJISPHOTO 1

HEMOJICKYJISIPHOTO
18 cTpoeHUs. THITBI bubmorexa HOK
P ] https://m.eds00.ru/e167635b
KPUCTAJUTHIECKUX
PELIETOK U CBOMCTBA
BEIIIECTB
BemectBa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO
19 Y Tp bubnuoreka [IOK
cTpoeHus. THIbI
P https://m.edso0.ru/e167635b
KPUCTAJUTMYECKUX
pPELIETOK U CBOMCTBA
BEIIIECTB
[TonsiTHE O AMCIEPCHBIX
20 cucremax. [Ipencrasienue bubmorexa HOK
P https://m.edsoo.ru/da2c70e4
0 KOJIJIOMJIHBIX pacTBOpax
HctuHHBIE paCTBOPHI:
HACHIIICHHBIC U
21 HEHACHIIICHHbIE bubmorexa HOK
H ’ https://m.edsoo.ru/e9ccdd8d
pPacTBOPUMOCTb.
Kpucramnoruaparst
99 CriocoObl BbIpaXeHUs bu6muoreka [IOK
KOHLIEHTPALIUU PacTBOPOB https://m.eds00.ru/328e653a
Pemenue 3agad ¢
23 HUCIIOIb30BaHUEM TTOHSITHI but6mmorekxa [IOK

"MaccoBas q0ad
pacTBOPEHHOTO

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



https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

nmn

BCIICCTBA , MOJIApHAA

KOHIIeHTpauus"

Pemrenue 3agau ¢
HUCIIOJIL30BAaHUEM ITOHATUN
"MaccoBas q0aIg

bubnunorexa LIOK

24 PacTBOPEHHOTO https://m.edsoo.ru/785e0ab4
BemiecTBa", "MossipHas
KOHIIeHTpauus"
p |
https://m.edsoo.ru/bf9e108d
HEOPraHUYECKHUX BEILECTB
Knaccudukanms n
26 HOMEHKJIaTypa bubmorexa HOK
https://m.edsoo.ru/bf9e108d
HEOPraHUYECKHX BEIECTB
Cucremaru3anus u
27 000011IeHNE 3HAHUH 110 bubnmorexa [JOK
https://m.edsoo.ru/8d2c6a3a
TemMe
KonTponbnas pabota mo
teMaM "CTpoeHHe aToMa.
[Iepuoanueckuii 3aK0H U
08 [lepuoanueckas cucrema bu6nunorexa LIOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/70a60aa4
. . Menneneena",
"CTpoeHue BelecTBa.
MHoroob6pasue BemiecTs"
Knaccudukanus
29 XUMUYECKHUX PEAKLIU B bubnmoreka [JOK

HEOPraHU4YeCKOu 1
OpraHN4YeCKON XUMHH.

https://m.edso0.ru/6335cdd?2



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2

30

3aKOH COXpaHEHHUS MaCChl
BEIIECTB; 3aKOH
COXpaHCHHS U
MIPEBpAILCHUS SHEPTHH
IPU XUMUYECKHUX
peaKnusax

Knaccudukanms
XUMHYECKHX PEAKIIHii B
HEOPraHUYECKOMN U
OpPraHHYECKON XUMHHU.
3aKOH COXpaHEHHUS MaCChl
BEIIIECTB; 3aKOH
COXPaHCHHUS U
MIPEBPAICHIS SHEPTUN
MIPH XUMHUYECKHUX
peaxkuusax

bubmuoreka [IOK
https://m.edso0.ru/6335cdd2

31

TennoBsie A3 dexThI
XUMHYECKUX PEAKIIUH.
Tepmoxumuueckue
YpaBHEHUs

bubmmoreka IIOK
https://m.edsoo.ru/d1db86da

32

Breraucnenus 1o
YPaBHEHUAM XUMUYECKUX
peakuuii u
TEPMOXUMHUYECKUM
YpaBHEHUSM

bubnunorexa LIOK
https://m.edso00.ru/87b13954

33

Brruucienud mo
YPaBHEHUAM XUMUYECKUX
peakuuii u

bubnunorexa LIOK
https://m.edso00.ru/87b13954



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954

TEPMOXHUMHUYECKUM
YpaBHEHUSM

34

CKopoCTh XMMUYECKOM

peakuuu, €€ 3aBUCUMOCTD
OT Pa3IUYHBIX (PaKTOPOB.
Karanus u xkaranusaropsl

35

36

37

I'omorennsie u
FETEPOTCHHBIE PEAKLINHI

[TpakTrueckas padota No
1 mo Teme "Bnusiaue
pa3IUYHBIX (DAKTOPOB Ha
CKOPOCTh XUMHUUYECKOU
peakuun"

OO6patumsie u

HEOOpaTHUMBbIE PEAKIIUH.
XHUMHUYECKOE paBHOBECUE

bubnuoreka [{OK
https://m.edsoo.ru/1facaldl

bubmmoteka IIOK
https://m.edso00.ru/30952f9b

38

Ob6parumbie u
HEOOpaTHUMBbIE PEAKIIUH.
XHUMHUYECKOE paBHOBECUE

bubmmoteka IIOK
https://m.eds00.ru/30952f9b

39

[IpakTuueckas pabora Ne
2 no teme "BnusiHue
pa3nuYHbIX ()aKTOPOB Ha
II0JIO)KEHUE XMMHUYECKOT O
paBHOBECHS"

but6mmorekxa [IOK
https://m.edsoo.ru/3bf34el7

40

DNEeKTpOUTHYECKAs
nucconmanya. CUIbHBIE U
ca0ble JIEKTPOIUTHI.
Crenens aucconyanuu

but6mmorekxa [IOK
https://m.edsoo.ru/5f766bdf



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf

HNonnoe npousseneHne
BoJbl. Cpelia BOAHBIX

bubnunorexa LIOK

41
pactBopoB. Bogopoaubrit https://m.edso00.ru/3966ca89
nokazatenb (pH) pactBopa
I'maponus coneil.
42 Pealf WU, IPOTEKAIOIINE B bubmorexa OK
B = https://m.edsoo.ru/09d5adbd
pacTBoOpax IJICKTPOJIUTOB
I'maponns coneil.
43 Pe:lllf WU, IPOTEKAIOIINE B bubmorexa HOK
HHH, TIp = https://m.edsoo.ru/09d5adbd
pacTBOpax IJIEKTPOIUTOB
[TpakTrueckas padota No
44 3 no teme "XuUMHUECKHE bubmuoreka [IOK
peakuuu B pacTBOpax https://m.edsoo.ru/2e3daeb0
3IEKTPOJIUTOB"
OkucauTenbHO-
BOCCTaHOBUTEIIbHBIE
45 eakiuu. Baxunenmue bubmorexa HOK
peaxtn. https://m.eds00.ru/56226060
OKUCIIUTEIH U
BOCCTAHOBHUTEITH
MeTo/ 3IeKTPOHHOTO
46 (3MEKTOHHO-MOHHOTO) bubmmorexa [IOK
https://m.edso00.ru/fb691387
Oaytanca
47 DIEKTPOIN3 PaCTBOPOB U bubnuotexa [JOK
pacIuIaBOB BELLIECTB https://m.edso00.ru/93fb97d2
48 Pemenue 3anau bubnunorexa LIOK
Pa3IMYHBIX TUIIOB https://m.edso0.ru/5a859d16
49 Pemenne 3agau bubnunoreka LIOK

Pa3JINIHBIX TUIIOB

https://m.edsoo.ru/5afa265d



https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d

Pemenue 3agau

bubnunoreka LIOK

>0 Pa3IMYHBIX TUIIOB https://m.edsoo.ru/5afa265d
Cucremaru3anus u

51 000011IeHIE 3HAHUH 110 bubmuorexa [JOK
Teme "XuMHYECKUe https://m.edso0.ru/c161eb85
peakuun"
KontposbHas pabota mo

52 TeMe "XUMHYECKHUE bubmorexa [JOK

" https://m.edso0.ru/a8a0a930

peakuuu
[TonoskeHre HEMETAJIOB B
[Tepuoanueckoii cucreme
XUMHYECKHX 3JICMEHTOB BuGmorexa [IOK

53 /- 1. Metneneesa u https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX
aTomMoB. OU3NYECKHE
CBOMCTBA HEMETAJIJIOB
ANIOTpONHS HEMETAIIIOB

54 (Ha mpuMepe KHUCIopoa, bubmuoreka [IOK
cepsl, hocdopa u https://m.edsoo.ru/ef92c91c
yriiepoa)
Bonopox: nonyuenue,

55 ¢buznueckue u bubnuoreka [IOK
XUMHYECKHE CBOMCTBA. https://m.edsoo0.ru/0aa8f613
Maapuast
["ayioreHsl: HaX0XKICHHUE B

56 PUpPO/IE, CIIOCOOBI bubnuoreka [IOK

noty4deHus1, GU3ndecKue u
XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/4e223795



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795

T"anorensl: HaXOX/ICHUE B
MIPUPO/JIE, CIIOCOOBI

bubnunorexa LIOK

> noy4yeHus1, GU3n4IecKue u https://m.edso0.ru/4e223795
XUMHUYECKHE CBOICTBA
l'anorenoBonopoabI.

58 Baxneiimme bubnunorexa LIOK
KHUCJIOPOJCOAEpKAIIINe https://m.edsoo.ru/6b3255e6
COEIMHEHUS TaJIOT€HOB
l"anorenoBoOpOABI.

59 Baxneiimme bubnunoreka LIOK
KHCJIOPOJICO/ICpIKAIIIEC https://m.edsoo0.ru/6b3255e6
COEIMHEHUS TaJIOTEHOB
JlaGopaTopHble 1
MIPOMBIIIIJIEHHBIE CTIOCOObI

60 MOJTyYCHHUS TaJIOTCHOB. bubmmorexa LIOK

https://m.edsoo.ru/6971aca4
[IpuMeHeHne rajnoreHoB u
UX COEIUHEHUI
JlaboparopHsble u
MIPOMBIIIIJIEHHBIE CLIOCOOBI
61 MOJIy4EHUS TaJIOTEHOB. bubmmorexa LIOK
https://m.edsoo.ru/6971aca4
[IpuMeHeHne ranoreHoB u
HX COEIUHEHUI
[TpakTrueckas padota No
4. Pemenne
62 IKCIIEPUMEHTATBHBIX bubmorexa LIOK
https://m.edsoo.ru/8b26fecd
3a/1a4 1o Teme
"Tanorensr"
63 Kucnopon: naboparopHeie bubnmoreka [JOK

" IIPOMBIIIIJICHHBIC

https://m.edsoo.ru/c8abc36a



https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a

CTIOCOOBI TIOTYYEHHUS,
(dbuzuveckue u
XUMHUYECKHE CBOICTBA.
O3oH. [Ipumenenue
KHCIIOpOJia U 030Ha

64 OKcuIbl ¥ IEPOKCHIBI bubmmorexa LIOK
A P A https://m.edso00.ru/5c8816a0
65 Pemenne 3agau bubnunoreka LIOK
Pa3IMYHBIX TUIIOB https://m.edsoo.ru/2b6d8b4b
66 Pemenne 3amaq bu6nmoreka LIOK
Pa3JIMYHBIX TUIIOB https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJIeHUE B
IIPUPOJIE, CLIOCOOBI bubnuorexa [IOK
67
MoTy4yeHus1, GU3n4ecKue u https://m.edsoo.ru/46afael6
XUMHUYECKHUE CBOMCTBA
Cepa: Hax0XJIeHUE B
68 IPUPOJIE, CIIOCOOBI bubmuoreka [IOK
MoTy4yeHus1, GU3n4ecKue u https://m.edsoo.ru/46afael6
XUMHUYECKHUE CBOMCTBA
bu6nunorexa LIOK
69 C
CPOBOAIOPOA, CYIbpHIE! https://m.eds00.ru/7c¢875999
Kucnoponcoaepxamue
70 COEJIMHEHHUS CEPHI. bubnmnoreka [JOK
Oco0eHHOCTH CBOWCTB https://m.edsoo.ru/8cfa2548
CEpPHOM KHUCIIOTHI
Kucnoponcoaepxamue
71 COEIMHEHHUS CEPHI. bubnmoreka [JOK

Oco0eHHOCTH CBOMCTB
CEpPHOM KHUCJIOTHI

https://m.edso0.ru/8cfa2548



https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548

[TpakTuyeckas padora No

5. Pemenne
12 DKCHEPUMEHTAILHBIX bubmorexa LIOK
p . . https://m.edsoo.ru/Oafb05e4
3aga4 no teme "Cepa u e
coenuHeHus"
A30T: HaxOXKJIECHHUE B
MIPUPOJIE, CIIOCOOBI
73 nznp eHus, GU3nIECKue U bubmorexa OK
i ’ N https://m.edsoo.ru/badd2255
XUMHUYECKHE CBOMCTBA.
AMMUaK, HUTPUJIBI
A30T: HaxoXIeHUE B
MIPUPOJIE, CIIOCOOBI
74 nznp eHus, GU3NIECKUe 1 bubmmorexa [JOK
yi ’ . https://m.edsoo.ru/badd2255
XAMHUYECKHE CBOMCTBA.
AMMUaK, HUTPUIBI
Kucnopoaconep:xarme
75 COCAMHEHHUS a30Ta. bubmuoreka [IOK
Oco0eHHOCTH CBOMCTB https://m.edsoo.ru/e2965afe
A30THOM KHCIIOTEI
Kucnopoaconep:xarme
76 COEIMHEHUS a30Ta. but6mmorexa [IOK
Oco0eHHOCTH CBOMCTB https://m.edsoo.ru/e2965afe
a30THOM KHCIIOTEI
[IpumeHeHue a30T1a u ero
77 coequHEHU. A30THBIE bubmmorexa TOK
) https://m.edso0.ru/129f5059
ynoOpeHust
docdop: HaxoXKICHIE B
dop bubmuorexa [{OK
78 MIPUPO/JIE, CIIOCOOBI

noJtydeHusi, Gpuznyeckue u

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



https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec

XMMHYECKHE CBOMCTBA.
dochuast u hochun

79

Oxcunst hocdopa,
docdopconepxariue
kucioTel. Conu
(dhocopHOIi KHCTOTHI

bu6nmmorexa [IOK
https://m.edsoo0.ru/c7a2d429

80

81

82

[Tpumenenue pochopa u
€ro COCIUHCHUM.
dochopubie yIoOpeHHS
[TpakTrueckas padota No
6. Pemrenne
AKCIICPUMEHTAIIbHBIX
3aj1a4 1o TeMe "A30T U
dbochop n ux
coeauHeHus"

Yrineposa: HaxoXIeHUE B
MIPHUPOJIE, AITIOTPOIIHEIE
MoAu(UKAIUH;
¢buznueckue u
XHUMHYSCKHE CBOMCTBA,
MIPUMCHCHHE

bubnuoreka [{OK
https://m.edso0.ru/a218070a

bubmuoreka [IOK
https://m.edsoo.ru/8175ac3f

bu6nmorexa LIOK
https://m.edsoo.ru/1eb19f9e

83

84

Oxcup yraepona(ll),
okcu yriepona(lV),
YroJIbHast KUCJIOTa U €€
coJH

Oxcup yriepoza(ll),
okcup yraepoga(lV),
YrOJbHAs KUCIIOTA U €€
COJH

bubnunorexa LIOK
https://m.edsoo.ru/dba58adf

bubnunoreka LIOK
https://m.edsoo.ru/dba58adf



https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf

Pemenue 3agau

bubnunoreka LIOK

85
Pa3IMYHBIX TUIIOB https://m.eds00.ru/6029b609
KpemHuuii: HaxoxaeHUE B
86 PUPO/IE, CIIOCOOBI bubnuoreka [JOK
MOJTy4YeHus1, PU3NIECKUE U https://m.edsoo.ru/143558ab
XHUMHUYECKHE CBOUCTBA
Oxcun kpemuusa(1V),
87 K erI[I/Ieiaﬁ KI/IC(JIOT)a bubnnorexa [JOK
P ’ https://m.edso00.ru/3170e7bl
CHJINKATEI
[IpumeHneHne KpeMHHS 1
. bubnunoreka LIOK
ero coeaquHennii. Ctekio,
88 IO HOTVGHIC. BHILL https://m.edsoo.ru/393cdac0
yd » BUIL https://m.edsoo.ru/5823cefb
CTeKIIa
89 Pemenue 3agau bubmmoteka IIOK
pa3JIMYHBIX TUIIOB https://m.edsoo.ru/b624f801
CucreMmaTuzanys
90 000011eHNe 3HAHAH 110 bubnmorera IOK
| " https://m.edso0.ru/6e864db5
TeMe "HemeTtaiinl
CucreMmaruzanys
91 000011eHNe 3HAHAN 110 bubmorexa LHOK
I,I,I " https://m.edso00.ru/6e864db5
TeMe "HemeTtaminl
92 KonrtponbHas pabora no bubnuoreka [IOK
TeMme "HemeTtamnnr" https://m.edsoo0.ru/d0484c76
AHanus pe3yabTaToB
93 KOHT OJ'IEHO}I;I a0OTEI bubmmorexa TIOK
p p ’ https://m.edsoo.ru/2b7e9510
KOPPEKIHSI OIIHOOK
94 ITonoxxenre MeTaaoB B bubnuotexa [JOK

[Tepuonuueckoit cucreme

https://m.edso00.ru/9839c16¢



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c

XUMUYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOCHHUS
AEKTPOHHBIX 000JI0UEK
aTOMOB METAaJUIOB

OO6mue puznueckue
CBOMCTBa METAJIJIOB.

bubnunorexa LIOK

% [IpumeHeHnue MeTaioB B https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
96 CrutaBbl METaJLIOB. bubmuoreka [IOK
Koppo3zus merainos https://m.edso0.ru/42b872e3
97 CmiaBbl METAJUIOB. bubnnoreka [JOK
Koppo3zus merannos https://m.edsoo.ru/42b872e3
08 Pemenne 3agau bubnunoreka LIOK
pa3JINYHBIX TUIIOB https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUECKUN Psijt
99 HaNpsHKEHUH METaJUIoB. bubnmnoreka HOK
O061mue crocoOsl https://m.edsoo.ru/94eb377a
MOJIy4EHHUs] METAIIJIOB
OO6m1ast XxapakTepucTruKa
MeTaisoB |A-rpymnbl
[Tepuonuueckoit CUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB.
100 Hatpuii n xanwmii: bubmuoreka [JOK

noJyiyueHue, GU3ndecKue u
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX
BEIIECTB U UX
COCTUHEHUN

https://m.edsoo.ru/e12c26b3



https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

101

OOm1as xapakTepuCTHKa
MeTauioB |A-rpymis
ITepuoanueckoit cucTeMbl
XUMHUYECKUX 3IE€MEHTOB.
Hatpuii u kanuii: nonayyenue,
¢du3nUecKue 1 XUMHYECKHE
CBOIMCTBa, MPUMEHEHHE
MIPOCTHIX BELIECTB U UX
COCIMHEHUH

bubmuoreka [IOK
https://m.edsoo.ru/e12c26b3

102

103

OO6m1as XxapakTeprucTruKa
MetaiioB ||A-rpynmel
[Tepuonnueckoit CucTeMbl
XUMHYECKHUX AJIEMEHTOB.
Maruuii 1 KajabIui:
noyiyueHue, GU3ndecKue u
XHUMHYECKHUE CBOMCTBA,
MPUMEHEHNE TIPOCTHIX
BEIIECTB U UX
COeIMHEHU
OO0mas xapakTeprucTHKa
metaiios HA-Tpymrsr
[epuoamueckoit cuCTeMbI
XUMUYECKUX IJICMEHTOB.
Marsuii u KajabIui:
noryueHue, GU3nIecKue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHUE TPOCTHIX
BEILIECTB U X COCTUHEHUN

bubmmoteka IIOK
https://m.edsoo.ru/7c3e49c0

butmmoreka [IOK
https://m.edsoo.ru/7c3e49c0



https://m.edsoo.ru/7c3e49c0

104

JKEécTkoCTh BOJIBI U
CrocoObI €€ yCcTpaHeHUs

bubnunoreka LIOK
https://m.edsoo.ru/c74bfae9

105

AJIOMUHUI: IOJTyYEHHE,
¢busnveckue u
XUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

bu6nmmorexa [IOK
https://m.edso0.ru/0e79b266

106

AMdoTepHbIE CBOMCTBA
OKCHJIa ¥ TUJIPOKCHUJIA
ATIOMUHUS,
TUAPOKCOKOMILIEKCHI
QTIOMUHUS, UX
MIPUMEHEHNE

bubmuoreka [IOK
https://m.edsoo.ru/5d12d318

107

108

109

110

Pemenue 3agau
pa3J'II/I‘-IHI)IX THUIIOB

[TpakTuueckas padora No
7. Pemienne
JKCIIEPUMEHTAIBHBIX
3a7a4 1o Teme "MeTauisl
IJIaBHBIX noArpynmn"

OO1m1ast XxapaKTepUCTHKA
METAJUIOB MMOOOYHBIX
noarpynn (b-rpymnm)
[Tepuonuueckoit CUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB

dusznyeckue u
XHMHYECKHE CBOMCTBA
XpoMa U €ro COeIMHEHUH,
HX IPUMEHEHUE

bu6nmorexa LIOK
https://m.edsoo.ru/27a4af43

bubnunorexa LIOK
https://m.edsoo0.ru/610d7431

bubnunorexa LIOK
https://m.edsoo.ru/9911bef3



https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3

111

duznyeckue u
XHMHYECKHE CBOMCTBA
XpoMa U €ro COeIMHEHUH,
UX IPUMEHEHUE

bubnunorexa LIOK
https://m.edsoo0.ru/9911bef3

112

Baxueiinie coefuHeHUs
Maprasua. [Ilepmanranar
KaJusl, €ro
OKHUCJIUTENIbHEIC CBOHCTBA

bubnunorexa LIOK
https://m.eds00.ru/039d69c8

113

114

115

Baxkneinmme coeTMHEHUS
mapranna. [lepmanranat
KaJusl, €ro OKUCINTEIIbHBIC
CBOICTBa

duznyeckue u
XHUMUYECKHE CBOMCTBA
JKere3a U €ro
coennHenuil. [lomyuenue
Y IPUMEHEHHE CIUIABOB
JKenesa

dusznyeckue u
XHMHYECKHE CBOMCTBA
JKere3a U ero
coeguHenuil. [Tonyuenue
Y TIPUMEHEHHE CIIJIaBOB
Kenesa

butnuoreka LIOK
https://m.edso0.ru/039d69c8

bu6nmorexa LIOK
https://m.edsoo.ru/1b7f8741

bubnunorexa LIOK
https://m.edsoo.ru/1b7f8741

116

dusnyeckue u
XUMHYECKHE CBOMCTBA
MeJIHU U €€ CoOeqUHEHHIA,
UX IPUMEHEHUE

bubnunorexa LIOK
https://m.edsoo.ru/2bc0f954



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954

duznueckue u
XUMHUYECKHUE CBOMCTBA
IIMHKA ¥ €r0 COCIUHCHUH,

bubnunoreka LIOK

17 HX IPUMEHEHUE. https://m.edsoo.ru/b1f2beal
['mapoxcokoMIIeKCh
LIMHKA
duznveckue u
XMMHYECKHUE CBOMCTBA
118 LIMHKA U €70 COCAMHEHHU, bubnuoreka [{OK
HX IPUMEHEHHUE. https://m.edsoo.ru/b1f2beal
I'mapoxcoKOMILIEKCHI
IMHKA
[TpakTrueckas padota No
8. Pemenue
119 9KCIIEPUMEHTAIBHBIX bubmmorexa LIOK
https://m.edsoo.ru/a6e352ea
3a1a4 o Teme "MeTasuibl
MOOOYHBIX MOATpyII"
[TpakTuueckas padora No
8. Pemenue
120 IKCIIEPUMEHTAIIBHBIX bubmmorexa LIOK
https://m.edsoo.ru/a6e352ea
3aga4 no teme "MeTaibl
MOOOYHBIX MTOATPYI"
121 Pemenue 3agau but6mmorekxa [IOK
pa3IMYHBIX TUIIOB https://m.edsoo.ru/a8b83d83
122 Pemenue 3agau but6mmorekxa [IOK
Pa3IMYHBIX TUIIOB https://m.edsoo.ru/a8b83d83
123 O6o006mmenue u bubnunoreka LIOK

cucremMarTrusanuia

https://m.edso0.ru/e91fe975



https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975

M3YYEHHOTO MaTepHuasa 1o
TeMme "Metamib!"

O0600111EHE U

124 cHUCTeMaTHu3aIus bubmuorexa [JOK
M3y4YEHHOI'0 MaTepHuaa 1o https://m.edsoo.ru/e91fe975
teme "Metamibr"

125 KontposbHas pabota mo bubnnoreka [JOK
teme "MeTansl" https://m.edsoo.ru/83f63ea3
AHanu3 pe3ynbTaToB

126 KOHTPOJIbHOW PabOTHI, bubmmorexa [JOK

https://m.edsoo.ru/9ebff2fd
KOPPEKIHSI OIIHOOK
Posis xumuu B
obecrieueHU N

197 YCTOMYMBOI'O Pa3BUTUSA bubmuoreka [IOK
yenoseyecTsa. [lonsatue o https://m.edso0.ru/080fe1f0
HAyYHBIX METOJaxX
WCCIIETOBaHMS BEILIECTB
Hayunbie mpuHIUIBI
OpraHu3aIu
XUMHYECKOTO

128 MPOU3BO/ICTBA. bubnnorexa [JOK

https://m.edsoo.ru/2e45a44f
[IpomblnieHHbIE CIOCOOBI
MOJTYYECHUST BAXKHEHUIITUX
BEIICCTB
XUMHUYECKOE 3arpsi3HEHUE
N bubmuoreka [{OK
129 OKpY>KaloIllel Cpelibl U

€ro MOoCJICACTBUA

https://m.edso0.ru/9f11bf51



https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51

XuMus 1 310pOBbE

bubnunorexa LIOK
130 HeroseKa. 1 https://m.edsoo.ru/a6552721
JlexapcTBEeHHBIE CpelICTBA
XuMmus mumm. Posb
131 XUMHHU B 00€ECIIEYCHUU 1 bubmorexa LIOK
. https://m.edsoo.ru/1f7b5bd2
IMUILEBON OE30I1aCHOCTH
KocMmernueckue u Bu6 110K
noInoTeKa
132 napIoMEpHEIE CPE/ICTEA. 1 https://m.edsoo.ru/da42d5a9
BriTtoBas xumug
XHUMHS B CTPOUTEILCTBE.
Baxueiinue B 110K
noInoTeKa
133 CTPOMTEIILHDIC 1 1 https://m.edso00.ru/61e69003
KOHCTPYKIIMOHHBIE
MaTepHuabl
XHUMHUS B CETHCKOM
134 xo3sicTBe. OpraHudeckue 1 bubnmnorexa [JOK
Y MUHEpaJbHBIC https://m.edsoo.ru/fd39587d
yaoOpeHust
CucreMaTusanus u
135 000011IEHNE 3II:IIaHI/II71 o 1 bubmorexa [OK
B https://m.edsoo.ru/db979c70
TEME
Cucremarusanusa 1 Bu6 110K
noInoTeKa
136 7| 1
0Gobmenne 3HAHMH 110 https://m.edsoo.ru/db979c70
TEME
OBHIEE KOJIMYECTBO YACOB 136

10 ITPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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