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Pabouas nmporpamma mo npeamery «Xumush» 1uis 11 kinacca (ecTecTBEHHO-Hay4IHOTO POQHIIs) COCTaBlieHa HAa OCHOBE!

- @enepanbHO 00pa30BaTENbHOM MPOrpaMMBbI CpeiHeTo 00mIero oopazoanus ot 18.05.2023 Ne371

- ®enepanbHOro rocy JapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa CpeJHero oouero oopasoBanus (yTB. IpukazoM MuHucTepcTBa 00pa3zoBaHus U Hayku PP
ot 17 mast 2012 1. N 413) c usmenenusimu Ha 12 aBrycra 2022 1.

- [Ipuxa3z Munnpocsemienus Poccun ot 09.10.2024 N 704 "O BHeceHMHM HM3MEHEHHH B HEKOTOpBIE MpUKa3bl MUHUCTepcTBa mpocBenieHus Poccuiickoit
Ddenepanuu, xacatouirecs: ¢enepanbHbIX 00pa30BaTENbHBIX MPOrpaMM HAYaIbHOTO OOIIEro oO0pa3oBaHHUs, OCHOBHOTO OOILIEro oOpa3oBaHHS U CPEIHETO
obmiero obpasoanus” (3apeructpupoBano B Munrocre Poccun 11.02.2025 N 81220)

- OcHOBHOM 00111€00pa30BaTEILHOM IPOrpaMMbl cpeHero oomiero oopaszoranust MAOY Uepsumiesckoii COLL

- Yue6Hnoro utana MAQOY Yepsumesckoit COLLL, yrBepxaeHHOT0 npukazom aupektopa XKuakosoit H.A. ot 29.08.2025 roga Ne 298-O/] u cornacoBaHHOTO
29.08.2025 rona Ha 3acepanuu Ynpasisttouiero coBeta MAOY Uepsumesckoit COLL mpoTokon Nel2

- [Iporpammer Boctiutanus MAOY Yepsumerckoit COL

PaGouas nporpamma o XMMHH Ha YpOBHE cpeiHero o01iero oopazoBanus pazpadborana Ha ocHoBe DenepanibHOTo 3aKoHa 0T 29.12.2012 Neo
273-®3 «O06 obpazoBanuu B Poccuiickoii Dexepannny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUS (enepaabHON 00pa3oBaTeIbHON MPOTPaMMBI
cpeanero obmero oopazoBanusa(P@OIT COO), npencrasienHbix B OenepaibHOM rocyapcTBEHHOM oOpa3oBarenbHoM ctannapre COO, ¢ yuérom
Konuenmuu npenoaasanus yueOHOro npeaMera « XuMus» B 00pa3oBaTesIbHbIX opranuzanusax Poccuiickoit denepannu, peaan3yonmx OCHOBHbIE
o0pa3oBaTenbHbIE TPOrpaMMBbl, 1 OCHOBHBIX MOJI0KeHUH «CTpaTeruu pa3BuThs BocnuTanus B Poccuiickoit denepannu Ha nepuoa 1o 2025 roga»
(Pacnopspxenune IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha ypOBHE YIIIyOJEHHOTO M3Y4YEeHHUsl 3aHUMAeT BaKHOE MECTO B CUCTEME €CTECTBEHHO-HAy4HOro oOpa3zoBaHMs ydammxcs 10-11
KiaccoB. M3yueHue mpemmera, peanuzyemMoe B YCIOBHIX AU depeHIIMPOBAaHHOTO, NPO(GUILHOTO OO0y4YeHHUs, MPU3BAHO O0ECIEUYHTH
00111€00pa30BaTENIbHYI0O U OOLIEKYIBTYPHYIO MOATMOTOBKY BBITYCKHHMKOB ILKOJIBI, HEOOXOIUMYIO JJIs afanTalud UX K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM JKHU3HHM B COLIMYME, a TakXKe JUIsl MPOJOJKEHHs] 00ydYeHHUs B OpraHu3alusix Mpo(ecCHOHAIbHOTO 00pa3oBaHus, B KOTOPBIX XUMUS
ABJIAETCS OJTHOM U3 IPUOPUTETHBIX TUCLUIUINH.

B nmporpamMmMe o xuMum Ha3HaueHUE peaMeTa « XUMUS NoJydaeT MoJpOOHYI0 HHTEPIIPETALIMIO B COOTBETCTBUU C OCHOBOIIOIAraloMMHI
nonoxeaussMu GI'OC COO o B3auMo0OyCIOBIEHHOCTH LeJIeH, COJIepKaHUs, pPe3yJbTaToB O0y4YeHHs M TpeOOBaHUI K YPOBHIO MOATOTOBKH
BBITYCKHUKOB. CBUAETEIHCTBOM TOMY SIBJISIIOTCS CJIEIYIOIIKE BBIMOIHSIEMbIE IPOrpaMMOii 110 XUMUU (YHKIUH:

e UH(pOPMAIIMOHHO-METOIMYECKasl, pealn3alus KOTOpoH oOecreynBaeT MOJIYYEHUE NPEACTABICHUS O LEeJsIX, COAEep)KaHUHU, OOIIei
CTpaTeruu oOy4eHus, BOCIUTAHUS U Pa3BUTHS 00y4arOUINXCs CPeICTBAMU IPeIMETa, N3y4aeMOro B paMKaxX KOHKPETHOTO Mpoduis;

e  OpraHM3alMOHHO-IUIAHMPYIOIAs, KOTOpas IpelyCMaTpUBAET OIpPEAEICHUE: NPHUHILHUIIOB CTPYKTYPUPOBAHHUSA M IOCIENOBATEIbHOCTU
M3Y4YeHHUs y4eOHOIro MaTepuana, KOJIMYeCTBEHHBIX U KaueCTBEHHBIX €ro XapaKTepUCTHK; MOJIX0J0B K (OPMUPOBAHUIO COJIEPKATEIbHON
OCHOBBI KOHTPOJISI U OLIEHKH O0pa3oBaTEJbHBIX JTOCTHKEHHH OOydyaroIMXCsi B paMKax WTOTOBOM arrecTanuud B (opMe eIuHOTro
roCyJapCTBEHHOTO K3aMEHa 110 XUMHUH.

[Tporpamma asnst yriyOnEHHOTO U3YUEHUS] XUMHH:



e yCTaHABJIMBACT MHBApUAHTHOE MPEIMETHOE COJIepKAaHNE, 0053aTeIIbHOE I U3YUEHHS B paMKax OTJEIbHBIX POQHIICH, perycMaTpuBacT
pacnpesiesieHrue U CTPYKTYPHUPOBAHUE €To M0 KjaccaM, OCHOBHBIM COZEpKAaTeIbHBIM JTUHUSAM/pa3jiesiaM Kypca;

e 1aéT IPUMEPHOE pacIpeiesieHue YUeOHOTO BpEMEHH, PEKOMEHIyeMOTO JIUIsl U3Y4EHUS OTACIBHBIX TEM;

e MpejJiaraeT NpUMEpHYIO MOCIeI0BaTeIbHOCTh U3yUYeHHs y4eOHOr0 MaTepHasa ¢ y4€TOM JIOTUKH [TOCTPOCHHSI Kypca, BHYTPUIIPEIMETHBIX
U MEXKIIPEAMETHBIX CBA3EH;

e J1aéT METOAMYECKYIO MHTEPIIPETALIMIO LIeJeH U 3a7]au N3yUeHUs IpeaMeTa Ha YIIIyOJIEHHOM YPOBHE C YIYETOM COBPEMEHHBIX MPUOPUTETOB
B CHCTEME CpeIHero ooOmero oOpa3oBaHUs, COJCPKATEIBHON XapaKTEPUCTHKU IUIAHHUPYEMBIX DPE3YJIbTaTOB OCBOSHHUS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl CpelHero oOmiero oOpa3oBaHus (JIMYHOCTHBIX, METAlPEIMETHBIX, NMPEAMETHBIX), a TakkKe C y4EToM
OCHOBHBIX BUIOB y4eOHO-TO3HABATEIBHBIX ACHCTBHI 00yUJarOMIerocs o0 OCBOCHUIO COJCPKAHUS PEAMETA.

[To Bcem Ha3BaHHBIM MO3UIUSAM B MpPOTrpaMMe MO XMUMHHU MPEIYCMOTPEHA MPEEMCTBEHHOCTh C 00YYEHHEM XUMHUHU HAa YPOBHE OCHOBHOTO
obmiero oOpa3oBaHms. 3a TpEEIaMHi YCTAHOBICHHOW MPOTPaAaMMON MO XUMHUHU O0S3aTENIbHON (MHBAPUAHTHON) COCTABJISIONICH COICpIKAHUS
y4eOHOro mpeaMeTa «XUMHU» 0CTa&TCs BO3MOXKHOCTh BBIOOpA €ro BApUaTUBHOM COCTaBISIONICH, KOTOpasi JOKHA ONPEIEISIThCSI B COOTBETCTBUH
C HalpaBJICHHEM KOHKPETHOTO Mpoduis 00ydeHusl.

B cootBetcTBUM ¢ koHLIeNITyanbHbIMU TIOJOKeHUIMU PI'OC COO 0 Ha3HaYEHUH MTPEIMETOB 0a30BOT0 U YIIyOIEHHOTO YPOBHEH B CUCTEME
Qg QepeHIMpoBaHHOTO O0YYEeHHsI Ha YpPOBHE CpenHero oomero oOpa3oBaHUS XMMHS Ha YpPOBHE YIIyOJIEHHOTO W3y4YCHHs HalpaBiieH Ha
pealin3aluio MPEeMCTBEHHOCTH C MOCIEAYIOIUM TAlOM MOTYYSHHsI XUMHUYECKOTO 00pa30BaHus B paMKaX U3y4eHHs CIIEI[HAIbHBIX €CTeCTBEHHO-
HAYYHBIX ¥ XUMUYECKUX JUCIUILUIMH B By3aX U OPraHU3ALUSAX CPEIHEro MpoecCHOHAILHOTO 00pa3oBanus. B 3Toil cBs3M M3ydeHue mpeamera
«XUMHS» OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha PACUIMPEHHE U YIIIyOJeHHE TeOpEeTHYEeCKOM M MPaKTHMYECKOW MOJArOTOBKU OOYy4aroIIMXcCs,
BbIOpABUIMX OINpeAeaEHHbIH NpoQuiib 00y4eHHsl, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOUIETO IMOJY4YeHHUS XMMHYECKOTO 0Opa3oBaHUs B
opranuzainusx npogeccuonansuoro oopasosanus. Hapsay c¢ atum, B cBere TpeboBanuit ®I'OC COO k miaHupyeMbIM pe3yabTaTaM OCBOEHUS
(benepaibHON 00pa30BATEIHHOM MPOTPAMMBI CPETHETO OOIIET0 00pa30BaHus U3YyUCHUE TTPEIMETa « XUMHS» OPUECHTUPOBAHO TAKXKE HA pEIICHUE
3ajjad BOCIMTAaHUS U COLMAIBHOTO pa3BUTUS OOydyaromMXcs, Ha (QOPMHUPOBAHHE y HHUX OOLIEMHTENJIEKTYAIbHBIX YMEHUH, yMEHHil
panroHamu3ay yaeOHOTo TpyAa U 0000MEHHBIX CIIOCOOO0B JESITEILHOCTH, MMEIOIIUX MEKIUCIUTUTMHAPHBIN, HAITPEIMETHBIA XapaKkTep.

CocTaBisomuMu npeaMeTa «XUMHUsS» Ha YPOBHE YIIyOJIEHHOTO M3y4YeHHUs SABISIOTCS yriyOaéHHble Kypchl — «OpraHuyeckas XuMHus» U
«O01mas u HeopraHuJeckast XuMush». [Ipu orpeneneHnu moxo/10B K 0TOOPY ¥ CTPYKTYPHOM OpraHU3aIMK COIEPKaHM ITUX KypCOB B IIPOTpaMMe
[0 XMMHUU 32 OCHOBY MpHUHATHI nosioxkeHnss PI'OC COO o paznuuusax 6a30BOro U yriryOoJEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHoBy conepxaHus KypcoB «Opranndeckas XuMus» U «OOmas 1 HeopraHMYECKasi XUMHSD COCTABISIET COBOKYITHOCTH MPEIMETHBIX
3HaHUM U yMEHMH, OTHOCAIIMXCS K 0a30BOMYy YpOBHIO M3Y4EHHUS MpeaMeTra. JTa cHCTeMa 3HAHUHM IOJIydaeT ONpeieiEHHOEe TEOpeTHYecKoe
JOTIOJTHEHNE, MTO3BOJISIONIEe OCO3HAHHO OCBOMTH CYIIECTBEHHO OONBIINN 00BEM (hakToorndeckoro marepuaia. Tak, Ha yriryOJEHHOM ypOBHE
U3yYeHHs TMpeaMeTa obecreueHa BO3MOXKHOCTh 3HAYMTEIBHOTO YBENWYeHHs O00BbEMa 3HAHUM O XMMHYECKHUX D3JEMEHTaX M CBOMCTBaX MX
COCIMHEHHI Ha OCHOBE PACIIMPEHUSI M YIITYOJICHUS IPEACTABICHUN O CTPOCHUH BEIIECTBA, XUMHUECKOU CBSI3M U 3aKOHOMEPHOCTSX MTPOTEKAHUS
peaKIMii, pacCMaTpUBAEMbIX C TOUKH 3PEHUSI XMMUYECKON KHHETUKU U TepMOoIuHaMUKH. V3yueHune nepuoanyeckoro 3akoHa u [lepuoanyeckoit
CHUCTEMBI XUMHUYCCKUX 3JIEMCHTOB 633preTCH Ha COBPEMCHHBIX KBAHTOBOMEXAHUYCCKUX MPCACTABICHUAX O CTPOCHUHN aTOMaA. XHUMHYIeCcKas CBA3b
OOBSICHACTCSI C TOYKM 3PEHUSI PHEPreTHUECKUX M3MEHEHMH Ipu e€ oOpa3oBaHUU M Pa3pyLICHHM, a TAKXKE C TOYKU 3PEHUS MEXaHH3MOB €&
oOpa3oBanus. M3ydeHne THIIOB peakIyii JOMOJTHSIETCS (POPMHPOBAHUEM IPEICTABICHHH 00 JJIEKTPOXMMHUYECKUX ITPOILECCaX M DIIEKTPOIIH3E
pacIiiaBoB M pacTBOPOB BeIIEeCTB. B Kypce oprannyeckoil XUMHUH IIPU PACCMOTPEHUH PEaKIIMOHHON CIIOCOOHOCTH COEIMHEHHH yenseTcst ocoboe
BHHUMaHHE BONPOcaM 00 3IEKTPOHHBIX 3P eKTax, 0 B3aMMHOM BIUSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKiuil.



Oco0oe 3HaYeHNE UMEET TO, YTO Ha COJEPIKaHHE KYpCOB XUMHHU YIIIyOJIEHHOTO ypOBHS U3y4YEHUS Ul KJIACCOB ONPEAEIEHHOr0 Mpoduist
(rmaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapaKTep JOMOJIHEHHH K 0011el cucTeMe NIpeAMETHBIX 3HaHU) OKa3bIBaOT BIUSHUE CMEXKHbBIC IPEMETHI.
Tak, Hanpumep, B COJACPKAHUU TpPeAMETa Ul KJIacCOB XMMHKO-(U3NIECKOro npoduist 60JbiIoe 3HaueHue OyayT UMETh 3JEMEHTHl Y4eOHOTro
Matepuaia 1no oomeil xumuu. [Ipu n3ydeHun npeamera B JaHHOM Cllydae akLEHT OyJeT cejlaH Ha OOLIHOCTh METOOB IO3HAHUS, OOLUIHOCTb
3aKOHOB M TEOPUI B XMMUU U B (PU3HUKE: aTOMHO-MOJICKYJISIpHAs TEOpHs (MOJIEKYIIsipHAast TEOpUS B (PU3HKE), 3aKOHBI COXPAHEHHS MacChl M SHEPTUH,
3aKOHBI TEPMOJINHAMUKH, 3JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUHU BEUIECTB U JPYTO€.

B To e Bpems B comep)KaHUU TpeAMeTa JUIsl KJIACCOB XMMHUKO-OMOIOTHYecKoro mnpoduiast OOJbIIMN yAETbHBIH Bec OyIeT HWMETh
opraHuydeckas XuMmusa. B aToMm ciydae npenocraBisieTcss BOZMOKHOCTh il 0ojiee 0OCTOSITENbHOIO PACCMOTPEHUS XMMHUUYECKON OpraHu3aluu
KJICTKH KaK OMOJIOTUYECKOM CUCTEMBI, B COCTAaB KOTOPOI BXOJSAT, K IPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUITUAbI, OSIKU, YTIIEBOIBI,
HYKJIEMHOBBIE KUCIIOTHI U Apyrue. [Ipy 3ToM 3HaHMS 0 COCTaBe U CBOMCTBAX MPEACTABUTEIIEH OCHOBHBIX KJIACCOB OPIraHMUYECKUX BEILIECTB CIIy)KaT
OCHOBOM JUIsl U3yYEHUSI CYIIIHOCTH MPOIIECCOB (DOTOCUHTE3A, AbIXAHUS, TUIIEBAPEHHUSI.

B nnane ¢gopmupoBaHUS OCHOB HAYyYHOTO MHMPOBO33PEHHS, OCBOCHHUS OOLICHAayYHBIX METOJOB IO3HAHUSA U ONbITA MPAKTHYECKOTO
[IPUMEHEHUS Hay4YHBIX 3HaHUU U3y4eHUe npeaMeTa «XuMU» Ha yriayOnéHHOM YPOBHE OCHOBAHO
Ha MEXIPEIMETHBIX CBS34X C Y4eOHBIMHM IpeAMETaMM, BXOJAIIMMHU B COCTaB MpeAMETHBIX obOnactell «EcTecTBeHHO-Hay4yHbIE HPEAMETHI»,
«Marematuka u nHpopmaTuka» u «Pycckuil si3bIK U IUTEpATYpay.

[Ipu u3yyenun yueGHoro npeamMera «XuMus» Ha yriryOJaEHHOM ypOBHE TaKKe, Kak Ha YPOBHE OCHOBHOT'O U CpeIHEro 00111ero o0pa3oBaHus
(Ha 0a30BOM YpOBHE), 3aJayeil NMEPBOCTENEHHON 3HAYUMOCTU SBJISETCS (OPMHpPOBAHME OCHOB HAyKM XMMHHM KaK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHUS, IPAKTUYECKOHN NeATETbHOCTH YeJI0BEKa U OJJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyIbTYphI. Pemenue 31oil 3ajaun Ha yriyOin€HHOM
YPOBHE U3y4€HUs NIPeIMeTa IPEIoaracT pealu3aluio TakuX LeseH, Kak:

e (opMupoBaHHe NpPEICTABICHUN: O MaT€pPUAIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSAX M MO3HABAa€MOCTU SIBIEHUH MPHUPOJIBI, O MECTe
XUMHH B CHCTEME €CTECTBEHHBIX HAyK M €€ Beayllled pojii B 00€CIeYeHUH YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH IpodieM
9KOJIOTUYECKOM, SHEPreTHYecKoil 1 MUIeBON Oe30MaCHOCTH, B pa3BUTHH MEAUIIMHBI, CO3/1aHUN HOBBIX MaT€pPHaIOB, HOBBIX HCTOUHHKOB
SHEPruH, B 00€CIeYeHNH PalliOHAILHOTO IPHUPOIONIONIb30BaHMsl, B GOPMUPOBAHUM MUPOBO33PEHUS U 001EH KyJIbTYpbI YEIOBEKA, a TAKKE
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpPEIe;

e OCBOCHHME CHCTEMbI 3HAHUH, JIEKAIIUX B OCHOBE XUMUYECKON COCTABIISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTaIbHbBIX
MIOHATHUM, 3aKOHOB M TE€OPUN XMMHH, COBPEMEHHBIX INPEACTABIECHUN O CTPOCHMM BELIECTBA HA PAa3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HAaJIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKHX U KUHETHUECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX peakuui, o
XMMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAaX, 00 OOLIMX HAYYHBIX MPUHIIMIIAX XUMUYECKOTO IIPOU3BO/ICTBA;

e (opmupoBaHue y OOYYaIOIIMXCS OCO3HAHHOTO MOHMMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKHX 3HaHWM A OOBACHEHUs
KITIOYEBBIX MJIeH U mpoOjaeM COBPEeMEHHOW XUMHH, IS OOBSACHEHHs M MPOTHO3HPOBAHUS SBICHHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO
MPUPOAY; TPAMOTHOTO pELIEHUs MpoOJieM, CBSI3aHHBIX C XMMHEH, MPOTrHO3MPOBAHUS, aHAJIN3a U OLIEHKH C MO3ULUN IKOJIOTUYECKOU
0€30MaCHOCTH TOCNIEACTBUN OBITOBOM M MPOM3BOJCTBEHHOW NEATETHLHOCTH YEIOBEKAa, CBS3aHHOW C XMMHUYECKHM IPOU3BOICTBOM,
UCIOJIb30BAHUEM U NIEPEPAOOTKOI BELIECTB;

e yIIyOJieHHE NpEACTaBICHUH O HAYYHBIX METOJaX MO3HAHUs, HEOOXOOUMBIX JJsi MPUOOpETeHUs yMEHUIl OpUEHTHPOBATHCS B MHUpE
BELIECTB U 00BACHEHUSI XMMUUYECKUX SIBJICHUH, UMEIOIIHUX MECTO B IIPUPO/IE, B MPAKTUUECKON NEATEIIbHOCTH U TOBCEITHEBHOI KU3HU.

B nutane peanuzaiuy nepBoouepeHBIX BOCIUTATEIBHBIX U Pa3BUBAIONINX (PYHKIUH IETTOCTHON CUCTEMBI CPETHEro 001Iero 00pa3oBaHus pu
U3YyYEHHH MpeaMeTa «XUMUS» Ha YIIyO0JlIEHHOM YpOBHE 0CO0YI0 aKTyalIbHOCTh IPUOOPETAIOT TaKUE LIEIH U 3a4a4H, KaK:



e BOCIHUTaHUE YOSXKIEHHOCTH B TMO3HABACMOCTH SIBICHUH MPHUPOJBI, YBAXEHHUS K IMPOILECCY TBOPYECTBA B OOJACTH TEOPETHUYCCKHX U
MPUKJIATHBIX UCCIICIOBAHUI B XUMHH, (OPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHBAIMM K OOYYECHHIO W TIO3HAHMIO, CIOCOOHOCTEH K CAMOKOHTPOIIO M CaMOBOCIIUTAaHWUIO HAa OCHOBE YCBOCHUS
00111eYeTI0BEYECKUX IIEHHOCTEM;

e Ppa3BUTHE IO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH O0OydJaromuxcs, (GOpMUPOBAHHUE Y HHX
CO3HATEJIHLHOTO OTHOIIECHUS K CaMOOOpPa30BaHHMIO W HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHUIO YCIEHNIHOW NpodecCHOHaIbHON U
OOIIECTBEHHOH JIEITETbHOCTH, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 37J0POBBIO M MOTPEOHOCTH B 3JOPOBOM 00pa3e KHU3HU;

e (opMHUpOBaHWE YMEHHUM M HABBIKOB Pa3yMHOTO IMPUPOJOIOJIB30BAHUSA, PA3BUTHE 3KOJOTMUYECKOW KYJIbTYpPbI, IPHOOPETEHHUE OIBITA
00111€CTBEHHO-II0JIC3HOM 9KOJIOTHUECKOM ACATEILHOCTH.

B yueOHOM 11aHe cpesHero oomero oopa3zoBaHus MpeaMeT «XuMUsh TpOoQHUILHOTO YPOBHSI BXOJUT B COCTaB MpeAMETHOH obnactu «EcTecTBeHHO-HAy4YHbIE
npenMeThl». O0IIee YUCIIO YacoB, MPETYCMOTPEHHBIX IS N3YYEeHUS XUMUHW Ha yTITyOJIEHHOM YPOBHE cpefHero obmiero odbpa3oBanus, B 11 kiacce coctaBiser
102 gaca (3 gaca B HeIeIO).

,Z[eﬂTeJIbHOCTb YuuTeis ¢ YY4€TOM NporpaMmbl BOCIIMTAHUS

['paxxmanckoe BocnuTaHue (hOpMHUPOBATH POCCHIUCKYIO TPAXKIAHCKYIO UICHTHYHOCTD, PUHAICKHOCTh K OOITHOCTH rpaxkaan Poccuiickoit
®denepanyu, K Hapoay Poccuu kak MCTOUYHUKY BJIaCTH B PoccuiickoM rocyiapcTse U CyOBbEKTY THICSUEICTHEH POCCUICKOM
TOCY/IapCTBEHHOCTH, U3yUeHHNE U YBAKEHHUE MpaB, cBOOO 1 00s3aHHOCTEN TpakjaHnHa Poccnm;

MATPUOTHYECKOE BOCIIUTAHUE | BOCIIUTHIBATH JTIOOOBH K POJHOMY Kpato, PouHe, cBoeMy Hapoly, yBaKeHHUE K IPYTUM Hapoaam Poccum; ncropudeckoe
MPOCBEIICHNE, POPMUPOBAHUE POCCUICKOI0 HAI[MOHAIBHOTO HCTOPUYECKOTO CO3HAHUS, POCCHICKOMN KYJIbTYPHOU

UASHTUYHOCTH;
JIyXOBHO-HPaBCTBEHHOE BOCITUTHIBaTh HA OCHOBE JYXOBHO-HPABCTBEHHOU KyJIbTYpbl HApoAoB Poccun, TpaauuMOHHBIX penuruii HaponoB Poccuu,
BOCIIUTaHUE (hopMHUpPOBaHUE TPAJUITUOHHBIX POCCHMCKMX CEMEUHBIX IICHHOCTEW; BOCIIUTAHUE YECTHOCTH, J0OPOTHI, MUJIOCEP U,

COIEPEKUBAHUS, CIIPABEIJIMBOCTH, KOJUIEKTUBH3MA, IPYKEITIOOUS M B3aUMOITOMOIIH, YBAXXEHHUS K CTAPIINM, K ITAMSTH
NPEIKOB, UX Bepe U KYJIbTYPHBIM TPaAULHSIM;

3CTETHYECKOE BOCIIUTAHHE (bOpMHPOBATH ICTETHUECKYIO KYJILTYPY HAa OCHOBE POCCHICKHUX TPATUIIMOHHBIX TYXOBHBIX [[EHHOCTEH, MPUOOINAThH K
JIy4IuM o0pasiiaM OTeUECTBEHHOTO M MUPOBOT'O HCKYCCTRBA,
(hU3UYECKOE BOCTIMTAHUE (hopMHUPOBATH KYJIBTYPY 370POBOT0 00pa3a »KU3HU ¥ SMOIIMOHAILHOTO 0JIaroIoJIydus — pa3BUBATh (DU3MUECKUE

CHOCOOHOCTH C YY9ETOM BO3MOKHOCTEH M COCTOSIHUS 3/10POBbsI, HABHIKOB O€3011aCHOTO MOBEACHUS B IPUPOAHON 1
COLIMAJIbHOM Cpefie, Ype3BbIYaliHBIX CUTYAIVSIX;

TPYZOBOE BOCITUTaHHE BOCTIMTHIBATh YBAXKECHHE K TPYLY, TPYASAIMIUMCS, pe3ylibTaTaM TpyZAa (CBOETO U APYTUX JIFO/AEH), OPHUEHTAIHS Ha TPYIOBYIO
JIeSTeNIbHOCTD, TIOJy4YeHne PO eCCHH, TMYHOCTHOE CAMOBBIPaXXeHHE B TPOAYKTUBHOM, HPAaBCTBEHHO TOCTOMHOM Tpy/I€E B
POCCHICKOM 00111eCTBE, Ha JOCTHKEHNE BBLAAIOLIMXCS PE3YNbTAaTOB B MPO(ECCHOHATBHOM AeATEIbHOCTH;

9KOJIOTHYECKOE BOCIIUTAaHHE | (HOPMHUPOBATH 3KOJIOTHUECKYIO KYJIBTYPY, OTBETCTBEHHOE, OE€peKHOE OTHOLICHUE K IPUPOJE, OKPYKAIOLIEH cpee Ha
OCHOBE POCCHHMCKHX TPAAWIIMOHHBIX YXOBHBIX IIEHHOCTEH, HABBIKOB OXPAHbI, 3aIIUTHI, BOCCTAHOBJICHHS IPHPOIBI,
OKpYKaroIleH cpeapl;

BOCIMTaHUE [IECHHOCTEN BOCIIUTBIBATh CTPEMJICHHE K TIO3HAHHIO ce0sl M IPYTHUX JIIOJEH, TPUPOJIBI U OOLIECTBA, K MOTYYESHHUIO 3HAHUH,

HAy4YHOT'O TO3HAHHS Ka4eCTBEHHOr0 00pa30BaHMs C YUETOM JIMUHOCTHBIX HHTEPECOB U OOIECTBEHHBIX NOTPEOHOCTEH.




COJEPKAHUE OBYYEHUSA

OBIIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTn'lecmle OCHOBBbI XUMHH.

Atom. CocTtaB aToMHBIX saep. XuMuuyeckuid snemeHT. M3otonbl. CTpoeHHME 3JIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCIIA.
DHepreTHUECKUe YPOBHH U MOLYPOBHU. ATOMHBIE opOuTanu. Kinaccudukanms XMMUYECKHUX JIEMEHTOB (s-, p-, d-, f-anemenTsi). Pactipenesnenue
AJIEKTPOHOB TI0 aTOMHBIM OpPOHTAJSIM. DJICKTPOHHbIE KOH(HUTYpallMu aTOMOB 3JEMEHTOB IEPBOTO—4ETBEPTOTO IEPHOJOB B OCHOBHOM H
BO30YXJIEHHOM COCTOSTHUH, JIEKTPOHHBIE KOH(OUTYPAITUH HOHOB. DJIEKTPOOTPUIIATEITHHOCTb.

Ilepuoguueckuii 3axkoH u llepmonnueckas cucrema xumuueckux saemeHToB JI.M. MenpneneeBa. CBs3p NEPUOAMYECKOrO 3aKOHA U
[leproauueckoil cUCTEMBl XMMHUYECKHX 3JEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB
XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTBIX U CIOXKHBIX BEIIECTB IO IpyIaM M MepuoiaM. 3HaueHHEe MEepUOJUYECKOro 3aKoHa
J.W. Menneneena.

XuMHuecKkas CBA3b. BUIbl XMMHUYECKON CBS3M: KOBAJICHTHAs, MOHHAs, MeTaJulndecKas. MexaHn3Mbl 00pa30BaHUsl KOBAJIEHTHOM CBS3M:
OOMEHHBIH
U JOHOPHO-AKLENTOPHBIA. DHEPrUus U JUIMHA CBA3HU. [lOJSIpHOCTH, HANpPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOW CBs3U. KpaTHbIEe CBS3H.
Bonoponnas cBa3p. MeXMOIEKYIIpHBIE B3aUMOCHCTBHUS.

BaneHTHOCTh 1 BaJIeHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX TEOMETPHUECKUM CTPOECHUEM (Ha ITpUMeEpe
COEJTMHEHHI 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeiMHEHHX. COCTaB KOMIIEKCHOI'O HOHA: KOMIUIEKCOOOpa30oBaTesb, JIUTaH bl. 3HAU€HHE KOMIUIEKCHBIX
coennHeHMi. [IoHATHE 0 KOOPAMHAIMOHHON XUMHH.

BerectBa MOIEKYISIpPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHsI. THIbI KpUCTAJUIMYECKUX PEIIETOK (CTPYKTYp) M CBOMCTBA BEIECTB.

[TonsiTue o aucnepcHbIx cuctemax. Mctunueie pactBopsl. [IpeacraBnenue o KOJUIOMAHBIX pacTBOpax. CriocoObl BEIpaKEHUS! KOHLIEHTPALIUU
pacTBOPOB: MaccoBas JOJIs BELIECTBA B PacTBOPE, MOJIApHAs KOHLEHTpanusa. HachllieHHbIE M HEHACBILIEHHBIE PACTBOPHI, PACTBOPUMOCTb.
Kpucrannoruapatsl.

Knaccudukanus 1 HOMEHKJIaTypa HEOpPraHMYECKUX BEIECTB. TpUBHANIbHBIE Ha3BaHMS OTAEIBHBIX MpEACTAaBUTENEH HEOpraHHYeCKUX
BEILIECTB.

Knaccugukaius XuMHUYECKIX peakifii B HEOPraHNYeCKOM 1 OpraHnyecKoi XMMHHU. 3aKOH COXPAHEHUS! MAacChl BELIECTB; 3aKOH COXPaHEHUS
Y TIPEBpAIICHUS SHEPTUU MPU XUMUYECKUX peakuusix. TernoBbie 3hPexThl XUMHUUECKUX peakuuil. TepMoXxuMudyeckue ypaBHEeHHUsI.

CKOpOCTh XMMHYECKOH peakuuu, e€ 3aBUCHUMOCTb OT pa3iMyHbIX ()aKTOpoB. ['OMOreHHBIE M TeTeporeHHsle peakiuu. Karammsz u
KaTaJIn3aTOPHI.

OOpatuMble ¥ HeOOpaTHMbIE peakuud. XHUMHUYecKoe paBHOBecue. KoHCTaHTa XMMHUYECKOro paBHOBecus. DakTOphl, BIUSIONIME HA
IIOJIOKEHHE XMMHUYECKOTO PAaBHOBECHS: TEMIIEpaTypa, JaBJICHUE U KOHLEHTPALUU BELIECTB, y4acTBYIOIKX B peakuuu. [Ipuanun Jle HlaTtense.



Onexrponutnyeckas auccounanus. CuibHble U cnadble 3ekTponuTsl. CreneHp auccounanuu. Cpega BOIHBIX PacTBOPOB: KHCIOTHAs,
HeWTpanbHasi, menodnas. Bomopoausiii mokasarens (pH) pactBopa. ['maponu3 coneid. Peakiiuun noHHOro oOMeHa.

OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakuuu. CreneHb okucieHus. OKHUCINUTENb M BOCCTaHOBUTENb. lIpomecchl OKUCIEHHS U
BOCCTaHOBJICHH. BaskHel e OKUCIUTENU U BOCCTAHOBUTETH. MeTOo/1 2JIEKTPOHHOTO O6ajlaHca. DIEKTPOIU3 PACTBOPOB U PACIIJIAaBOB BEILIECTB.

OKCIEpUMEHTAJIbHBIE METO/Ibl M3YYEHUS BEIIECTB U UX IPEBPALICHUI: pa3loKeHNE EPOKCHIA BOJOPOia B IPUCYTCTBUM KaTaau3aropa,
MOJIETIM KPUCTAJUNIMYECKUX PEIIETOK, MPOBEACHUE peaKlMii MOHHOrO OOMEHa, OMpENENIeHHE CPedbl PacTBOPOB C MOMOIIbIO HHAWKATOPOB,
M3yueHHE BIUSIHUS PA3JIMYHbBIX (PaKTOPOB HA CKOPOCTh XMMUYECKON PEaKIiuy U MOJI0KEHNE XUMUUECKOTO PABHOBECHS.

Heopranuueckasi Xummusi.

[Tonoxenune HemetayuioB B lleprognueckoil cucteme Xxumuueckux snementoB J.M. MenzaeneeBa u 0COOCHHOCTH CTPOEHHSI MX aTOMOB.
duznyeckue CBOMCTBAa HEMETAUIOB. AJIJIOTPOIUS HEMETAIIOB (Ha IMpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

Bognopoa. Ilonyuenue, pusnueckne U XMMHUECKHE CBOMCTBA: PEaKIMM C METAJJIaMH M HEMETalllaMH, BOCCTAaHOBUTEJIbHbIE CBOMCTBA.
I'mppunpsl. TorMBHBIE 371EMEHTHI.

lanorensl. HaxoxneHnue B mpupoje, crnocoObl MOdydeHHs, (pu3nueckue U XUMUdeckue cBoiicTBa. ['asoreHoBomopozbl. Baxuelimme
KHCIIOPOJICO/IEPKAIIIME COSAMHEHNUS TajJoreHoB. JlabopaTopHbie M MPOMBIIIJICHHBIE CIIOCOOBI TOTYyYEHUS raloreHoB. [I[puMeHeHne rajioreHoB u
HX COCIUHEHHUI.

Kucnopon, o30n. JlabopaTtopHblie U MPOMBIIIIEHHBIE CIIOCOOBI MOJIy4YeHUs Kuciaopoaa. Pu3nyeckue U XUMUYECKUE CBOMCTBA U IPUMEHEHHUE
KHCII0po/ia U 030Ha. OKCUABI ¥ IEPOKCHUIBI.

Cepa. Haxoxenue B mpupo/e, crocoobl noiaydeHus, pusndyeckre u xumuueckue cBoiicta. CepoBonopon, cyiabduasl. Oxeup cepbi(IV),
okcup cepbl(VI). CepHucras u cepHas KUCJIOTHI B uX coyid. OCOOEHHOCTHU CBOMCTB CEPHOM KUCTOTHI. [IprMeHeHue cephl U €€ COeTMHEHUM.

Azot. HaxoxaeHue B Ipupoie, ciocoObl NoIydeHus, pU3nUecKue U XUMUYEeCKHe CBOMCTBA. AMMHUaK, HUTpUIbL. OKCHIBI a30Ta. A30THCTas
Y a30THAas KUCJIOTHI ¥ X cosid. OCOOEHHOCTH CBOWMCTB a30THOM KUCIOTHI. [I[prMeHeHne a3ora u ero coeiuHeHN. A30THBIE YI00peHu .

®ocdop. HaxoxaeHnue B npupose, cocoObl MorydeHus, puzndeckne u xummudyeckue cpoictsa. @ochuasl u Gochun. Oxcuasl Gocdopa,
dbochopnas kucnora u e€ conu. [Ipumenenne pocdopa u ero coenunennii. DochopHbie ynoOpeHHs.

VYraepon, HaxoXJIeHHE B IPUPOIe. AJUIOTpoIiHble MoAupukannu. Pu3ndeckrue 1 XMMUYEeCKHEe CBOMCTBA MPOCTHIX BEIIECTB, 00Pa30BaHHBIX
yraepoaoM. Oxcua yraepoaa(ll), okeunn yrnepona(1V), yronbHas kuciaora u €€ conu. AKTUBUPOBAHHBIN yrouib, agcopouus. dyiiepeHsl, rpadeH,
yriepoHble HaHOTPYOKH. [IprMeHeHe MPOCTHIX BEIIECTB, 00Pa30BAHHBIX YITIEPOIOM, U €r0 COEJUHEHUH.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl moiydeHus, (uznueckue M xumuueckue cBoiictBa. Oxcupa kpemuus(IV), xpemHueBas
KHCII0Ta, CWIIMKAThI. [IpumMeHenne kpeMHus u ero coeiuHeHni. CTeKI10, ero nojydeHue, BUJIbI CTEKIA.

[Tonoxxenne metannoB B llepuonnyeckoil cucreMe XMMHYECKUX 3J€MEHTOB. OCOOEHHOCTH CTPOEHHS DJIEKTPOHHBIX 000JIOUEK aTOMOB
MeTauioB. O6mue Gpusnueckue cBoiicTBa MetamuioB. [IpuMeneHre MeTauioB B ObITY U TeXHUKE. CIIJIaBbl METAJJIOB.

DNEKTPOXUMHUECKUNA psJl HanpsokeHud MmetayuioB. OOmme crnocoObl MOMYYeHHs] METAJIOB: THAPOMETaUTyprusi, MUPOMETaTyprs,
anekTpoMeTautyprus. [lonstue o koppo3un MetayioB. CrocoObl 3alIUTHI OT KOPPO3HH.

OO6mrast xapaktepuctuka MetauioB [A-rpynmbl [leprogudeckoil CHCTEMBI XMMHUYECKHX JJIeMEHTOB. Harpuii m kanumii: moiydeHue,
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB M UX COETUHEHUH.

O6mras xapaktepuctrka MetauioB I[A-rpynmer [leproandeckoil CUCTEMBI XMMHYECKUX JJIEMEHTOB. MarHuii W KajbllMi: MOJydeHHUe,
¢du3nyecKkre 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEHIECTB M UX coenHeHHHA. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.




ATOMUHUHN: TOTy4YeHUEe, (PU3NYECKUE U XUMUYECKHUE CBONCTBA, MPHUMEHEHHE MPOCTOTO BEIIECTBA M €ro coeauHeHud. AmdoTepHbie
CBOMCTBA OKCHJIA U TUIPOKCH]IA ATFOMUHHUS, TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OO01mmas xapakTepucThKa MeTaioB Mo0ouHbIx oarpym (b-rpymm) [leproaudeckoli CUCTEMBI XHMHUYECKUX 3JIEMEHTOB.

dusnyeckre 1 XMMUYECKHE CBOMCTBA Xpoma U ero coenuHeHuil. Okcuabl u runpokcusl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsr u
JTUXPOMAThI, UX OKUCIUTENIbHBIE CBOMCTBA. [lonyueHue u npumMeHeHue xpoma.

dusnyeckre ¥ XMMUYECKUE CBOMCTBA MapraHiia u ero coenHeHuil. Baxxueimmue coenunenns mapranna(ll), mapranna(I1V), mapranma(VI)
n mapranna(VII). [TepmanranaT kanus, ero OKMCINUTENbHbIE CBOWCTBA.

dusnyueckrue U XUMUYECKUE CBOKMCTBA Keje3a U ero coeaquHeHuit. Okcuapl, ruapokcuasl U conu xeneza(ll) u xenesa(lll). [lomyuenue u
MIPUMEHEHHUE JKeJe3a U ero CIJIaBOB.

du3nyeckue 1 XMMUYECKUE CBOMCTBA MeIU U €€ coeuHeHui. [loyuyenue u npumeHenre Meau 1 €€ COeJMHEHUN.

[uuk: momydenue, Gpu3ndeckue U XUMHUYECKUE CBOWCTBA. AMQOTEpHBIE CBOWCTBA OKCHJA M THAPOKCHAA ITUHKA, THIPOKCOKOMILICKCHI
uuHKa. [[pumMeHeHne MHKa U ero COeIMHEHUH.

OKCIIepUMEHTAILHBIC METOJIBI M3YYEHUS BEIIECTB U UX MPEBPAIICHUN: N3ydeHHnEe 00pa3I[0B HEMETANIOB, TOpeHue cephl, hocdopa, xemnesa,
MarHusi B KMCJIOPOJE, U3yYeHHE KOJUIEKIMH «MeTamibl U CIUIaBbl», B3aUMOJCHCTBUE LIEIOYHBIX U IIETIOYHO3EMENIbHBIX METALUIOB C BOJOMU
(BO3MOHO HCTIOIB30BAHKUE BUACOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA U JKEJIe3a C PAaCTBOPAMH KUCJIOT U IIEJIOYEH, KAYeCTBEHHBIE PEaKIUU Ha
HEOPraHUYECKHe aHUOHBI, KATUOH BOAOPO/Aa U KATUOHBI METAJIOB, B3aUMOJCHCTBUE THIPOKCUOB ATFOMUHUS U LIMHKA C PAaCTBOPAMH KHCIIOT U
IeJI0YeH, pelIeHue IKCIePUMEHTAIBHBIX 3amad mo TeMaMm «lanorensn», «Cepa U €€ COSAMHEHUS», «A30T U Gochop M UX COCAUHCHHS,
«MeTansl TIaBHBIX MOATPYII», «MeTauibl TOOOYHBIX TOATPYIII.

XUMUA U )KU3Hb.

Ponp xumuu B oOecriedeHUH YCTOHYMBOTO Pa3BUTUA yenoBedecTBa. [IoHATHE O HAyYHBIX METOJAX MO3HAHUSA U METOJOJIOTUH HAYyYHOTO
uccaenaoBanusi. Hayunble mpUHIMITBI OpraHU3aluA XMMHUYECKOTO MPOU3BOICTBA. [IpOMBIIITIEHHBIE CTTOCOOBI MOMyUYEHUS BAKHEUIITUX BEIIECTB (Ha
puMepe MPOU3BOJCTBA aMMHAaKa, CEPHON KHCIOTHI, MeTaHosa). [IpOMBIIUIEHHbIE CIIOCOOBI MOMYYEHHUS METaNIOB M CIUIaBOB. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpebl U ero mociencTBus. Poib Xxumuu B 00ecreueHnn SHEPTeTUUeCKO 0€30MacCHOCTH.

XuMHs U 310pOBbE YenoBeka. JIekapcTBeHHbIe cpencTBa. [IpaBuna ucnosnb30BaHus J€KApCTBEHHBIX NpenapaTtoB. Poib XxuMuu B pa3BUTUH
METUIIAHBI.

XUMUS TUIIA: OCHOBHBIE KOMITOHEHTHI, MHIIEBbIe 100aBKH. Pois XuMuu B o0ecrieueHuu MHUIIEeBOH 0e30MaCHOCTH.

Kocmernueckne u mapdromepasie cpeactBa. beitoBas xumms. [lpaBuma 6e30macHOr0 MCHOJIB30BAHUS TMpENapaToB OBITOBONM XUMHUHU B
MOBCETHEBHOM KU3HU.

XUMHS B CTPOUTEIHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEpHAIIBI (LIEMEHT, OETOH).

XuMus B CeIbCKOM X03sicTBe. OpraHnuecKrie U MUHEPATbHBIE YIOOPESHHUS.

CoBpeMeHHbBIE KOHCTPYKITMOHHBIE MaTepHaibl, KpACKH, CTEKJIO, KepaMuka. MaTepuaibl 1J1s SIeKTPOHUKH. HaHOTeXHOI0TH Y.

PacuérHpie 3a1ayn.

Pacuérer: Maccel BemecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B
peaxkiuu BemiecTB, Macchl (00BhEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIM OJHO W3 BEIIECTB MMEET NMpHUMECH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJIYKTa peakiuu,
€CJIM OJIHO U3 BEIIECTB JAaHO B BUJE PACTBOpPA C ONPENCIEHHOW MACCOBOW JIOJIEM PACTBOPEHHOIO BEILIECTBA, MACCOBOW JOJM M MOJISPHOU
KOHIICHTPALlUX BEIIECTBA B paCTBOPE, TOJIM BBIXO/A MPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3MOXKHOTO.




MexnpeaMeTHEIC CBS3H.

Peanuzarus MeXnpeIMeTHBIX CBsI3eH TPU U3yUYEeHHUH O0IIel U HeOpraHUIecKor XuMuu B 11 Kitacce OCyIIeCTBISIETCS Yepe3 UCII0Ib30BaHKE
KaK OOIIHMX €CTeCTBEHHO-HAYYHBIX MMOHATHH, TaK U TIOHATUMN, IPUHSATHIX B OTICIBHBIX MPEIMETaX eCTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTecTBEHHO-HAYYHBIC TIOHSATHS: SIBJIICHWE, Hay4HbId (akT, THIoTe3a, TEOpHs, 3aKOH, aHalM3, CHHTE3, KiacCUpUKaIus,
MEPUOJNIHOCTbD, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICITb, MOJICITUPOBAHHE.

dusmka: Marepus, MHKPOMHpP, MaKpOMHp, aTOM, DJIEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOMbI, PATUOAKTUBHOCTH, MOJICKYIIA,
JHEPreTHYECKU YPOBEHB, BEIIESCTBO, TEJIO, O0BEM, arperaTrHoe COCTOSIHHE BEIIECTBA, WICANBHBIN ra3, (U3HYECKHUE BEIMYHMHBI, CIUHUIIBI
HU3MEPEHHMS, CKOPOCTh, DHEPTHs, Macca.

buonorus: knerka, opranu3M, SKOcUcTeMa, orocdepa, MeTaboIM3M, MAKPO- B MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIIEBOAbI, HYKJICHHOBBIE
KHCIIOTHI, )epMEHTBI, TOPMOHBI, KDYTOBOPOT BELIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadus: MuUHEpaITBI, TOPHBIC TIOPOJIBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTUINBO, PECYPCHI.

TexHonorus: XuMu4yeckasi IPOMBIIIIICHHOCTh, METAITYPTUs, CTPOUTEIbHBIE MAaTEPUaJIbl, CETbCKOX03AHCTBEHHOE MPON3BOICTBO, ITUIIIEBAS
MIPOMBIIIJICHHOCTh, (hapMarieBTUYeCKasi MPOMBIIIICHHOCTh, MPOM3BOJCTBO KOCMETHYECKUX IPEIapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, YJIEKTPOHHAS TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.

IHNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
HA YIUIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI
B COOTBETCTBHHU C CHCTEMHO-ICATEIBHOCTHBIM MOIXOJ0OM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeAMeTa «XUMHUS» HA YPOBHE
cpeaHero 001ero 06pa3oBaHus BbIIEICHBI CIIEAYIOIINE COCTABISIONINE: OCO3HAHNE 00YJAIOIIMMHUCS POCCHIUCKOM IPakJaHCKOW HICHTUYIHOCTH;
TOTOBHOCTh K CaMOPa3BHTHIO, CAMOCTOSTEIBHOCTH W CaMOOIPEICICHUIO, HAJTWYAE MOTHBAIMM K OOYYCHHIO; TOTOBHOCTh U CIIOCOOHOCTH
00y4aroNMMXCsS PYKOBOJICTBOBATHCS MPUHSATHIMUA B OOIIECTBE MPaBHJIAMH M HOPMAaMH IOBEACHHS; HAIWYHE MPABOCO3HAHUS, 3KOIOTHIECCKON
KYJBTYpPbI; CIIOCOOHOCTh CTABUTH LS U CTPOUTH JKH3HECHHBIC IIJTaHBI.

JINYHOCTHBIE PE3yJbTaThl OCBOCHHUS Tpeamera «XHUMHEs» OTPaKaroT C(HOPMHUPOBAHHOCTH OIBITA IMMO3HABATENLHOM M TMPAKTHUCCKON
AEATEIBHOCTH 00YUAIOLIUXCS B POLIECCE PeaTU3alii 00pa30BaTebHOM A TETbHOCTH.

JINYHOCTHBIE PE3yJbTaThl OCBOCHUS TpeameTa «XHUMHs» OTPaKaroT CHOPMHUPOBAHHOCTH OIBITA IMO3HABATENLHOM M TMPAKTHUCCKOM
AEATEIBHOCTH 00YUAIOUINXCS B MPOLECCE PeaTH3alli 00Pa30BaTE/IbHOM ACSTEINLHOCTH, B TOM YHCIIC B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAOIIMMUCS CBOUX KOHCTHTYI[HOHHBIX MIPaB U 00S3aHHOCTEH, YBaKEHHS K 3aKOHY U TIPABOTIOPSIIIKY;

NPEJICTABIICHAS O COMUATBHBIX HOPMAax M MPaBUIIAX MEKIMIHOCTHBIX OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOMN IESTEIbHOCTH MPH CO3[aHUM YYCOHBIX MPOCKTOB, PEIICHUH yYCOHBIX U MMO3HABATEIbHBIX 33/1ad,
BBITIOJIHCHUH XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY W apTyMCHTHI IPYTHX MPH aHAIN3E¢ Pa3IHYHbIX BHIOB Yy4eOHOII
JeSITENIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:



LIEHHOCTHOT'O OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAcCJIEJUI0 OT€YECTBEHHON XUMMUH;

YBa)KEHUS K MPOLIECCY TBOPYECTBA B 00JIACTH TEOPUM U NPAKTUYECKOTO MPUIOKEHUSI XUMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAYKH €CTh
pe3yIbTaT ATUTEIbHBIX HAOII0AEHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYAa YUEHBIX U IPAKTUKOB,;

MHTEpeca U MO3HaBaTeJIbHbIX MOTHBOB B IIOJYYEHUHU U MOCIEAYIOIIEM aHalu3e MH(MOpPMaUU O MEePeloBbIX JOCTH)KEHUSIX COBPEMEHHOM
OTCUYCCTBEHHOM XHUMHUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMSI;

CIIOCOOHOCTH OLICHMBATh CUTYallMM, CBA3aHHbIE C XMMHYECKUMH SIBICHUSAMH, U IPUHUMATh OCO3HAHHBIE PEILEHHs, OPUEHTUPYSACh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE MIOBEICHUE U IMOCTYIIKM CBOMX TOBApUILEH € MO3ULMI HPaBCTBEHHBIX U PABOBBIX HOPM U C Y4ETOM OCO3HAHMS
IIOCJIEICTBUM MIOCTYIIKOB;

4) ¢popMHUpOBaHHs KYJIbTYPHI 310POBbSI:

MOHWMAaHMs [EHHOCTEH 3A0pPOBOTO M 0€30mMacHOro o0pasa JKW3HH, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOUICHHS K COOCTBEHHOMY
(bu3n4YecKOMy U ICUXUYECKOMY 3/I0POBBIO;

cOOIIOICHHS TTPaBUII 0€301acCHOTO OOPALICHHUS C BEIECTBAMU B OBITY, TOBCETHEBHOM JKU3HU, B TPYIOBOU JAEATEIBHOCTH;

MOHMMAaHMsI [IEHHOCTH NpaBWJI MHIUBHUYaJbHOIO U KOJUIEKTUBHOIO 0€30I1aCHOTO MOBEJCHMS B CUTYAIUSX, YTPOXKAIOIIUX 370POBBIO U
JKM3HU JIFOICH;

OCO3HAHMS MOCJIEICTBUM U HETIPUATUS BPEIHBIX MPUBbIUEK (YHOTPEOIEHUS aJIKOroJIsl, HAPKOTUKOB, KYpPEHUS);

5) Tpy/10BOT0 BOCTIUTAHUS

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B y4€OHO-HUCCIIE0BATENLCKOM 1eATeNbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPyTUX BHIAX
NeSITENIbHOCTH;

YCTAHOBKH Ha aKTMBHOE y4acCTHE B PELICHUH MPAKTUYECKUX 3a/1a4 COLMAIbHOM HAapaBICHHOCTH (B paMKax CBOEro Kjlacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY U3yUYEHUIO MPOPEeCcCHil pa3InyHOro poja, B TOM YUCIIE Ha OCHOBE MPUMEHEHUS PEAMETHBIX 3HaHUH 110 XUMUH;

YBa)XEHHUS K TPYLY, JIOASIM TPyJa U pE3yJbTaTaM TPYL0BOM IEATENbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBUIYaJbHOW TpaeKTOpuUH oOpa3zoBaHus, Oydyuiell mpodeccun M peaau3alud COOCTBEHHBIX
’KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) 3K0JIOrMYecKOro BOCIUTAHMS:

HKOJIOTHYECKH 11e71eCO00Pa3HOro OTHOLICHHUS K IPUPOie KaK HCTOYHUKY CYILIECTBOBAHUS JKU3HU Ha 3eMIe;

MOHUMAaHUS TJIOOABHOTO XapaKTepa 3KOJOTMYECKHX Mpo0sieM, BIMSHHMS SKOHOMMUYECKHX IPOLIECCOB HAa COCTOSIHUE MPUPOTHOW U
COLIMAJIBHOMU CPEIbL;

OCO3HaHHUs HEOOXOUMOCTH UCTIOIB30BaHUS JOCTIXKEHUNH XUMHUH ISl PEIIEHUSI BOIPOCOB PAIlMOHATBHOIO MTPUPOIONOIB30BaAHUS;

aKTUBHOTO HEMPUATHS JEHCTBUH, NMPUHOCAIIMX BpPEJ OKpYXarolled NpUpOIHON cpejne, yMEHHUs MPOTHO3MPOBATH HEOIAromnpHsITHbHIE
AKOJIOTMUYECKHE TTOCIEACTBUS IPEANPUHIMAEMbIX EHCTBUI U NPEIOTBpALLaTh UX;

HaJIM4YUsl Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, 3KOJOTMYECKOW KYJBTYpBI, OIbITa ACSITEIBHOCTH SKOJIOIMYECKON HaIPaBIEHHOCTH,
YMEHHSI PYKOBOJACTBOBATbCS MMH B IIO3HABaTEJbHOM, KOMMYHUKATHBHOM M COLIMAJIbHOW MPAKTHUKE, CIOCOOHOCTHM M YMEHHsSI aKTHBHO
MPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOT'0 MIO3HAHMS:



MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOLIECTBEHHON MPAKTUKU;

MIOHMMaHMsl CHeUn(UKN XUMHMHM KaK HayKH, OCO3HAaHUA €€ poiau B (POPMUPOBAHMM PALMOHAIBHOTO HAY4YHOTO MBILIUICHHS, CO3JaHUU
IEJIOCTHOTO TPEACTABICHHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJIBI M YETOBEKa, B TO3HAHUU PUPOIHBIX 3aKOHOMEPHOCTEN U pEIICHUH
po0JIEM COXPAHEHUS IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COO0H 3HAUMMOCTH XUMHH 11 COBPEMEHHOM LUBUIIN3ALUH: B €€ TYMAaHUCTHYECKOM HAIIPaBICHHOCTH U BaKHOW POJIH B
CO3/IaHMM HOBOM 0a3bl MaTepUaIbHOM KYJbTYPbI, B PEIIEHUH I[J10OAJBHBIX MPOOJIEM YCTOWYMBOIO DPA3BUTHUS YEJIOBEUECTBA — CHIPHEBOIA,
HHEPIreTUYECKOM, MUIIEBOM U IKOJIOTUIECKOH 0€301MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECTIEYeHUN YCIOBUN YCIIEIIHOTO TPYAA U SKOJIOTUYECKU
KOM(OPTHOMH KU3HU Ka)KI0ro YjeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: TIOHUMAHHUS CYLITHOCTH METOJIOB IO3HAHMS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
UCIOJIb30BaTh MOJyYaeMble 3HAHUA JUI aHaIM3a U OOBACHEHMs SIBJICHUH OKpYXKAlOIEro MUpa U MPOUCXOAALIMX B HEM M3MEHEHUH, yMEHUS
nenaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DaKTOB M UMEIOIIUXCS JAHHBIX C IEJBIO TIOTYYEHHUS JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENBHO UCIIOIb30BaTh XMMUYECKHE 3HAHUS [T PELICHUs IPOOJIeM B PealbHbIX )KU3HEHHBIX CUTYAIUX;

MHTEPECa K MO3HAHUIO, UCCIICN0BATENbCKON JEATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHUIO U CAaMOOOPA30BaHMIO, K AKTUBHOMY IOJyYEHHIO HOBBIX 3HAHUU 110 XMMHUU B
COOTBETCTBHH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH;

HHTEpeca K 0COOEHHOCTSM TpyJa B pasjInYHbIX cepax MpodhecCUOHATbHON 1eATeIbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATHI
MeranpeamMeTHbIe pe3yabTaThl OCBOSHHUS MIPOTPAMMBI IO XUMHUHU Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBIE s (OPMUPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS MEKIUCIUILUIMHAPHBIE (MEXIpPEAMETHbIE) OOIIeHAYYHbIE TMOHSTHS,
OTpa)karolle IeJIOCTHOCTh HAyYHON KAapTHHBI MUpa W CIENU(PUKY METOJOB IMO3HAHMS, UCIOJIb3YeMbIX B €CTECTBEHHBIX Haykax (Marepusi,
BEIIIECTBO, JHEPTUsi, SBIEHHUE, MpOIlECC, CUCTEeMa, HAay4YHBIH (PAaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIEIOBaHUE,
Ha0JII0IeHNE, U3MEpPEHNE, IKCIIEPUMEHT U JPYTHE);

yHHUBEpCalIbHbIE Yy4eOHbIe JeHCTBUS (ITO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYISTUBHBIE), oOecnieunBaromue (GopMUpOBaHUE
(YHKIIMOHATBEHON TPAMOTHOCTH U COIMATILHOM KOMIIETEHITUN O0YJarOIINXCS,;

CIOCOOHOCTH 00YUaIOIUXCS MCIOIb30BaTh OCBOSHHBIE MEXAMCIUIIIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEpCaJIbHbIC YyueOHBIC
JIEWCTBUSA B TO3HABATEILHON U COMAIBHOM MPAKTHKE.

MeTtanpeaMeTHble pe3ylbTaThl OTPAKAIOT OBIAJCHHUE YHHUBEPCATbHBIMU YYEOHBIMH TIO3HABATENbHBIMH, KOMMYHUKATUBHBIMH U
PEryISTUBHBIMU JIEHCTBUSIMH.
Ilo3naBaTenbHBIE YHHBePCAJIbHbIE YUeOHbIe AeiCTBUS

1) 6a3oBble JIOrHYecKHe e cTBHS:

CaMOCTOSITENTLHO (POPMYTUPOBAThH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIpENIeNATh 1ETU JeATEIBbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HUX JOCTHIKEHHS, COOTHOCHTH PE3YJIbTAaThl JEATEILHOCTH C
IMOCTaBJICHHBIMU LEIISIMHU;

WCIIOIh30BaTh MPU OCBOCHUH 3HAHUM MPUEMBI JTIOTUUECKOTO MBIIIJICHUS: BBIJICTSATh XapaKTepHbIe IPU3HAKH TMOHATHI U YCTaHABIMUBATh MX
B3aMIMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS 7Sl OOBSICHEHUS OT/ICIHHBIX (PAKTOB U SIBICHUMH;

BBIOMPATh OCHOBAHUSI i KPUTEPUH TSI KJacCU(UKAIINU BEIIECTB U XMMHUYECKUX PEAKITU;



YCTaHABJIMBAThH MPUUMHHO-CIICJICTBEHHBIE CBA3U MEXKIY U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, [0 aHAJIOTHHU), BBIABIATH 3aKOHOMEPHOCTH M TNPOTUBOPEYUS B
paccMaTpuBaeMBbIX SBICHUSIX, (DOPMYIUPOBATH BHIBOIBI M 3aKITIOUCHHS,

MPUMEHITh B MpOIecce IMO3HAHUSA HCIONb3yeMble B XMMHHM CHMBOJUYECKHE (3HAKOBBIE) MOJENH, MPeoOpa3oBbIBATH MOJEIbHBIC
MPEJCTAaBICHUA — XUMUYECKUH 3HAK (CMMBOJI) 3JIEMEHTA, XUMHUUYECKasi (popMyia, ypaBHEHHE XMMUYECKON peakiuu — MPHU PEIIeHUH Y4eOHBIX
[T03HABATEJIBHBIX M MPAKTHYECKUX 3a7a4, IPUMEHSATh HA3BaHHbIE MOJEIIbHBIE IPEACTABICHUS IS BBISBICHUS XapaKTEPHBIX IMPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUA.

2) 0a3oBble HCCJIeA0BaTeIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUI;

(bopMyIHUpOBaTh LENU U 3a/1a4H UCCIIEIOBAHUS, UCIIOIB30BaTh MOCTABICHHBIE U CAMOCTOATEIHHO COPMYIMPOBAHHBIE BOIIPOCHI B KAYECTBE
WHCTPYMEHTA IMO3HAHUS U OCHOBBI [T (DOPMHUPOBAHHMSI TUTIOTE3BI TI0 TPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BJIAJICTh HABBIKAMHM CAMOCTOSITEJIBHOTO IUIAHUPOBAHMS M TMPOBEJICHUS YYCHHUYECKUX HSKCIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHUS
HAOJIIOAATh 32 XOJIOM TIPOIIECCa, CaMOCTOSITEIHLHO MPOTHO3UPOBATh €r0 Pe3ysbTaT, (POpPMYIHpPOBaTh OOOOIIEHWS W BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB HCCIEA0BAHUS, COCTABIIATH OOOCHOBAHHBINM OTUET O MPOJIEIaHHOM paboTe;

npuOOpeTaTh OMBIT YYEHHUYECKOW MCCIeNOBATEIbCKOW M TPOCKTHOH MEATENbHOCTH, TMPOSBIATH CHOCOOHOCTH W TOTOBHOCTh K
CaMOCTOATENIbHOMY MIOMCKY METOJ0B PELICHUS PAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUYHbIX METOJO0B MO3HAHUS.

3) padora ¢ unopmanmeii:

OpUEHTUPOBATHCS B PA3NIMYHBIX MUCTOYHHKAX HH(MOpManuu (HaAydyHO-TIOMYJSpHAs TUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHbBIC
nocobusi, pecypcel VHTepHeTa), aHaIuM3upoBaTh HH(OPMALMIO PA3IMYHBIX BHAOB U (OPM IMPEJCTaBICHUS, KPUTUYECKH OLIEHUBATH €&
JOCTOBEPHOCTH M HEITPOTUBOPEUNBOCTD;

(hopMyIIHpOBaTh 3aMPOCHl U MPUMEHSTH Pa3IMYHbIE METO/IbI IPU MOUCKE U 0TOOpE MHPOPMAIH, HEOOXOJUMOMN JJIs1 BBIMOJIHEHUS YUeOHBIX
3a/1a4 oNpeIeIEHHOTO TUIIA;

MpUOOpETaTh OMBIT UCIIOIH30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U PA3JIMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMpATh ONTUMAIbHYIO (hopMy MpencTaBieHus WHGOpMaluu (CXeMbl, TpaduKH, JUarpamMmbl, TaOIHIIbI, PUCYHKH H
Apyrue);

MCIOJIb30BaTh HAYUHBIH S3bIK B KAYECTBE CPEACTBA IIPU pabdoTe ¢ XUMUYECKON HH(pOpMaluel: MPUMEHITh MEXIPEAMETHbIE ((PU3nIecKue
¥ MaTeMaTUYeCKHEe) 3HAaKU U CUMBOJIBI, PopMyIibl, aOOpeBHUaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMUECKHUE CPEJICTBA HATISAHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMBbl B XOJ€ Juajora W/WIM JUCKYCCHH, BBICKA3bIBaTh UJEH, (OPMYIUPOBATH CBOU
MPEJIOKEHUS] OTHOCUTEIHHO BBITIOJHEHUS MPEAJIOKEHHOM 3a1a4u;

BBICTYNATh C NMPE3EHTAIMEN pe3yIbTaTOB O3HABATEILHOM IESITEIbHOCTH, MOJYUYEHHBIX CAMOCTOSITENBHO UM COBMECTHO CO CBEPCTHUKAMHU
MIPU BBIIOJIHEHUU XMMHUYECKOTO SKCIEPUMEHTA, IPAKTUYECKON paboThl O UCCIIEI0BAaHUIO CBOMCTB M3y4aeMbIX BELIECTB, peann3alii y4eOHOTo
MPOeKTa, U (YOPMYIUPOBATH BEIBOJIBI 10 PE3yJIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUN MMYTEM COTTIACOBAHMSI TO3UIUI B X0/1e 00CYKIeHUsI 1 0OMeHa
MHEHHSIMHU.

PeryasiTuBHble yHUBepPcaJbHble yUeOHbIE 1eliCTBHSL:



CaMOCTOSTEJIBHO IJIAHUPOBATH M OCYILIECTBIISATH CBOIO MTO3HABATEIIBHYIO IESITENBHOCTD, ONPEAEIIss €€ LeJIU U 33/1a4l, KOHTPOJIUPOBATH U MO
Mepe HE0OXOAUMOCTH KOPPEKTUPOBATH MpelaraeMblii alrTOPUTM JEHCTBUI MpY BHIIOJHEHUH YY€OHBIX U UCCIIENOBATENLCKUX 3a]a4, BEHIOUpATh
HauOosee 3QPEeKTUBHBIN CTIOCOO UX PEIICHHSI ¢ YUETOM MOJIYICHUS HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECKUX PEAKITUSX;

OCYILIECTBJIATH CAMOKOHTPOJIb JACATEIBHOCTH HA OCHOBE CaMOaHaJIM3a U CAMOOLICHKH.

NPEAMETHbIE PE3Y/IbTATbI

IIpenmeTtHble pe3ynbTaThl OCBOCHU Kypca «O01as 1 HeOpraHM4ecKasi XMMHUs» OTPaKaroT:

c(OPMHPOBAHHOCTH MPEACTABICHUI: O MAaTEPHAIHHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX U MI03HABAEMOCTH SIBJICHUN TPUPOJIBI, O MECTE U
3HaYEHUU XUMHM B CHCTEME €CTECTBEHHBIX HayK M €€ pojii B 00eCHeueHUH YCTOMYMBOIO Pa3BUTHA, B PELICHUM NPOOJIEM 3KOJOTHMUECKOH,
HHEPTreTUYECKOM 1 MUIIEeBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIMHBI, CO3/IaHIMH HOBBIX MaT€pPHAaJIOB, HOBBIX HCTOYHHKOB YHEPTUH, B 00ECTICUCHU T
palnMoHaIBHOIO PUPOAONOIb30BAHUS, B (POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTYphl YEJIOBEKA, @ TAKKE IKOJIOTHYECKH 00OCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/10POBBIO U IIPUPOJHON CpEAE;

BJI/ICHUE CUCTEMOM XMMHMUYECKUX 3HAHMM, KOTOPAasl BKIIOYACT: OCHOBOIOJIATAIOIUE TOHATHS — XUMUYECKUH JIEMEHT, aToOM, SIAPO aToMa,
M30TOIIbI, JIEKTPOHHAsI 000JI0YKa aTOMa, S-, P-, 0-aTOMHBIC OPOUTAIIH, OCHOBHOE U BO30YKAEHHOE COCTOSIHUS aTOMa, THOpHIM3aIUs aTOMHBIX
opOuTanel, HMOH, MOJEKYNa, BaJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCJIECHUS, XUMHUYECKass CBA3b (KOBaJIEHTHAs, HOHHAs,
MeTaJlJIN4eCcKasi, BOJIOPOAHAS), KpUCTAIIINYECKasl PEIIETKA, XMMHUECKasl peaKkliys, pacTBOP, JIEKTPOJIUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTHIECKAS
JMCCOLMAIUS, CTENEeHb IMCCOLMALMU, BOJAOPOAHBIM IMOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOW 3P (EKT XUMHUECKOW peakiuH,
CKOPOCTb XUMUYECKON PEeaKIMH, XUMUYECKOE PAaBHOBECHE; TEOPUH U 3aKOHBI (TEOPUS 3JIEKTPOIUTHUECKOHN TUCCOLMALINY, TEPUOANUECKUN 3aKOH
J.W. MenneneeBa, 3aKOH COXPaHEHHs MAacChl BEIIECTB, 3aKOH COXPAHEHUSA U IIPEBpALICHUSA JHEPIUM IPU XUMHUYECKUX peaKlUsaX, 3aKOH
MIOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH JIEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XMMUH, MUPOBO33PEHUYECKHE 3HAHMS,
JIeXKall¥e B OCHOBE IIOHUMAaHUs IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHUI; COBPEMEHHbIE IIPEACTABICHNUS O CTPOCHUH BEILECTBA Ha
aTOMHOM, MOHHO-MOJIEKYJIIPHOM M HAJMOJIEKYJISIPHOM YPOBHSX; IPEACTABICHHUS O MEXaHU3MaX XMMHUYECKUX PEAKLUN, TEPMOJAHMHAMUYECKUX
U KMHETHYECKHUX 3aKOHOMEPHOCTAX HX MPOTEKaHHs, O XUMHUYECKOM pPaBHOBECHUH, PACTBOpAX M JUCIEPCHBIX CHUCTEMax; (paKTolornyeckue
CBEICHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH M OE30MaCHOM HCIOJIb30BaHUU BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY U NMPAKTUYECKOU
JesTeIbHOCTH YEJI0BEKa, OOIMX HAyYHBIX MPUHIUIIAX XUMHUECKOTO IPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUH: BBISBIIATH XapaKkTepHbIE MIPU3HAKA MOHATUH, YCTAHABINBATh UX
B3aUMOCBS3b, UCII0JI30BATh COOTBETCTBYIOIIUE ITOHATHS IIPY OIIMCAaHUU HEOPTraHUYECKUX BELIECTB U UX MPEBPALCHUN;

c(OpPMUPOBAHHOCTh YMEHUS UCIOIb30BaTh XMMHUYECKYIO CHMBOJIMKY JUISl COCTaBJIEHUS (POPMYIJI BEUIECTB U YPaBHEHUH XHMHUYECKUX
peakuuii, cucremarnyeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUS ONPEAEIATh BaJ€HTHOCTh U CTENEHb OKHCIEHUS XUMUYECKUX DJIEMEHTOB B COCMHEHUSAX, BUJl XUMHUECKOMI
CBSI3M (KOBaJIEHTHAs, MOHHAS, METAJIIMYECKAsl, BOAOPOHAS ), TUIl KPUCTAJUIMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT BUAA XMMHUYECKON CBSI3U U THUIA KPUCTAIIIMUECKOW PEIETKH,
OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN CBSI3H;

c(OPMHPOBAHHOCTh YMEHUIl: KJIaCCU(PUIMPOBATh: HEOPraHWYECKHE BEIIECTBA MO MX COCTAaBY, XMMHMUYECKHE PEAKIMHU MO PA3TUYHBIM
IpHU3HAKaM (YUCIy U COCTaBy pearupyrollux BEIIECTB, TEMJIOBOMY 3((eKTy peaklud, U3MEHEHHUIO CTENEHEH OKHCIEHUS 3JIEMEHTOB,



00paTUMOCTH, YYaCTUIO KaTalu3aTopa M IPyrue); CaMOCTOSTEIbHO BEIOMPAaTh OCHOBAHUS M KPUTEPUH JUTSI KJIACCH(PHUKAIIMY U3ydaeMbIX BEIIECTB
Y XUMHYECKUX PEaKLni;

c(OPMHPOBAHHOCTh ~ YMEHUS PAaCKpbIBaTh CMBICT mepuoguueckoro 3akona JI. . MenzpeneeBa U JI€MOHCTPUPOBATH  €ro
CHCTEMaTU3UPYIOLIYI0, OOBSICHUTENIBHYIO U IPOTHOCTUYECKYIO (PYHKILINY;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTEPH30BaTh IEKTPOHHOE CTPOCHHE aTOMOB M MOHOB XMMHYECKHUX HJIEMEHTOB INE€PBOrO—4YETBEPTOTO
nepuonos [lepuonuueckoit cucremst J[.M. MenneneeBa, nCnoib3ys NOHATHS «JHEPTETUYECKUE YPOBHHY, «IHEPreTHUECKHAE IOLYPOBHU», «S-, P-,
d-aromMHBIC OpOUTAIHMY», «OCHOBHOE U BO30YXKIEHHOE SHEPIeTHUCCKHE COCTOSHHS aToMay; OOBSICHSATh 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB
XMMHMYECKHUX DJIEMEHTOB M MX COCAMHEHMH IO mepuonaM u rpynmnam Ilepuonuueckoii cucremst . Y. MenzeneeBa, BaleHTHBIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHMS MX 3JIEKTPOHHBIX 000JI0YEK;

C(OPMHUPOBAHHOCTb ~ YMEHHIl: XapakTepu3oBaTh  (ONUCHIBATb)  OOLIME  XUMHUYECKHE  CBOMCTBA  BELIECTB  pa3IMYHBIX
KJIACCOB, ITOITBEPK/IaTh CYLIECTBOBAHME TI'EHETHYECKOM CBSI3M MEXJAYy HEOPraHWYeCKMMH BEIIeCTBAaMHU C IIOMOLIbIO  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLU;

c(OPMHPOBAHHOCTh  YMEHUS PACKPHIBATh CYIIHOCTh: OKHCJIHTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIUH TOCPEICTBOM  COCTABIICHHS
3JIEKTPOHHOIO OanaHca ITUX peaklHii; peakuii HOHHOTO 0OOMeHa MyTEM COCTABJICHUS UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPABHEH U; peaKIuil
THIPOJIN33; PEAKINH KOMITJIEKCO00pa30BaHus (Ha MpUMeEpe THAPOKCOKOMITIICKCOB ITMHKA U AITFOMUHUS);

c(OPMHUPOBAHHOCTb YMEHHUS OOBSICHITH 3aKOHOMEPHOCTH IPOTEKAHUS XMMUYECKUX PEAKIMNA C YU4ETOM MX SHEPreTHYECKUX XapaKTepUCTHK,
XapaKkTep W3MEHEHHs] CKOPOCTH XMMHYECKOH PEeaklru B 3aBUCHMOCTH OT Pa3IMYHBIX (PAaKTOPOB, @ TAKXKE XapaKTepP CMEIICHHS XUMHYECKOTO
paBHOBECHsI 110/1 BIMSHUEM BHEUIHUX Bo3jeicTBuil (mpuHuun Jle Hlatense);

c(OPMUPOBAHHOCTh YMEHMSI XapaKTEPHU30BaTh XUMUYECKUE PEAKIUH, JIEKAIINE B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHs] CEPHONU KUCIIOTHI,
aMMMaka, oOIIMe HayyHble MPUHLUIB XHUMHUYECKMX MPOU3BOJCTB; LE€JIeCOOOPa3sHOCTh NPUMEHEHHsS HEOPraHWYeCKHUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILIEHUSI PUCK-TIOJb3a;

c(OPMHPOBAHHOCTD BIAJICHUS CUCTEMOM 3HAHUMH O METOAaX HAayyHOro MO3HAHMS SBICHMH NpUPOABI — HAOIIOACHUE, HU3MEpEHMUE,
MOJIETMPOBAaHUE, SKCIEPUMEHT (pEaJIbHbIIl M MBICICHHBII), UCIOJIB3YEMBIX B E€CTECTBEHHBIX HAayKaxX, YMEHHS MPUMEHSTb 3TU 3HAHUS IpU
HKCHEPUMEHTATbHOM HCCIEIOBAHUU BEIIECTB U A OOBSCHEHUS XMMHUYECKHUX SBJICHUH, MMEIOUIMX MECTO B HPHUPOJE, MPAKTHUYECKOM
NeSITEIbHOCTH YEJIOBEKA U B IIOBCEIHEBHOM JKU3HH;

c(OPMHPOBAHHOCTh YMEHUS BBISBIIATH B3aUMOCBSA3b XUMUYECKUX 3HAHUN C TOHATUSAMH U IPECTABICHUAMU JPYTUX €CTECTBEHHO-HAYYHBIX
MpeIMeToB Jiy1sl 00Jiee OCO3HAHHOTO TOHMMaHUSI MaTepUaIbHOTIO €IMHCTBA MUDA;

c(OPMHPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C MCIIOJIB30BAaHUEM IMOHATUI «MaccoBasi IOl BEIECTBA B PacTBOPE» U «MOJIIpHAS
KOHIIEHTpALMs»; MAacChl BEIIeCTBA WK 00bEMaA ra3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BbEMY OJHOIO M3 YYaCTBYIOIIMX B
peaKIMM BEUIeCTB; TEIUIOBOro 3¢ (dekra peakluy; 3HaYeHUsI BOJOPOIHOrO MOKAa3aTelNsi PaCTBOPOB KUCIOT U LIENOYEH ¢ M3BECTHOM CTENEHbIO
JUcconuanui; maccbl (00bE€Ma, KOJMMYECTBAa BEILIECTBA) MPOJYKTa PEaklUu, €CId OJHO U3 HCXOAHBIX BELIECTB JIaHO B BHJIE pacTBOpa C
orpeIeIEHHON MacCOBOM J0JIel pacTBOPEHHOIO BEIIECTBA WM JaHO B U30BITKE (MMEET MPUMECH); JIOJIH BBIX0/1a POIYKTA PeakIMu; 00BbEMHBIX
OTHOILICHUH Ta30B;

c(OPMHPOBAHHOCTh YMEHHI: CAMOCTOATENbHO IJIAHUPOBATh M MPOBOJAUTH XUMHUYECKHH SKCHEPUMEHT (MPOBEICHHE PEAKIHUi MOHHOTO
oOMeHa, TOJITBEP KIeHNE KaYeCTBEHHOI'O COCTaBa HEOPraHMYECKUX BEILECTB, ONPEAETICHUE CPE/Ibl PACTBOPOB BELIECTB C TIOMOIIBIO HHAUKATOPOB,
M3yueHHE BIUSHUS Pa3IM4YHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW PEaKIIMHU, PEIICHHE SKCIEPUMEHTAIBHBIX 33/1a4 1Mo TeMaM «MeTauib» U



«HemeTamipl») ¢ coONroIeHHEeM TpaBHl OE30MacHOTO OOpalleHusi C BEIIECTBAMHU W JIA0OPATOPHBIM 000pyHOBaHUEM, (HOPMYIUPOBATH IIETH
WCCIICIOBAHMSI, IPECTABIIATh B PA3JINYHON (popMe pe3ysbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLICHUBATH HX JIOCTOBEPHOCTH;

cOPMUPOBAHHOCTh YMEHHIA: COOJIIOIATh MIPABUIIA MOJIb30BAHUS XMMUYECKOW TOCY/I0i U 1abopaTopHBIM 000pYAOBaHUEM, OOpAICHHS C
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIUSMH TI0 BBIIIOJHEHUIO JIAOOPATOPHBIX XWMHUYECKUX OIBITOB, 3KOJOTHUYECKH IEIeco00pa3HOro
MOBEJICHHUSI B OBITY M TPYAOBOH JCSATEIBHOCTH B IEJIAX COXPAHEHHUS CBOETO 3J0POBBS, OKPY)KAIOIICH MPUPOJHOW CPeabl U JTOCTHIKCHHUS e
YCTOMYMBOTO Pa3BUTHSI, OCO3HABATH OMACHOCTh TOKCHYECKOTO JICHCTBHSI Ha JKUBBIC OPraHU3MBI ONPEACIEHHBIX HEOPraHMYECKUX BEIICCTB,
nonumasi cMbica nokaszarens [TJIK;

C(OPMHPOBAHHOCTh YMEHHUH: OCYIIECTBISTH IICJICHANPABICHHBIN TOUCK XUMUYECKONW WH(POPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (HAay4dHAas
yueOHO-HayuHas JIUTepaTypa, CpeicTBa MaccoBoi nH(popmMaiuu, IHTepHET U Ipyrue), KpUTHYSCKH aHAIM3UPOBATH XMMUYECKYIO HH(OPMAITHIO,
nepepadaTbIBaTh €€ M UCIO0JIb30BaTh B COOTBETCTBHH C TIOCTABICHHON Y4eOHOM 3a/1a4eil.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumMeHOBaHUe pa3zesioB U TeM NIPOrpaMMbl KosinuectBo 4yacoB JekTpoHHbIEe (LUPPOBLIE)
n/m Bcero| KonTposabHble | [IpakTudeckue 0GpasoBaTe/bHbIe PeCypChbl
paboThl paboThI
Pasaen 1. TeopeTnyecKkue 0CHOBBI XMMHUU
1.1 |CtpoeHue aToMa. [lepuoriyecKui 3aKOH U 9 bu6saunoTeka [JOK
[leproguyeckast cucTeMa XMMHU4YECKUX 3J1eMeHTOB /. https://m.edsoo.ru/2dd57f24
H. MeHseneeBa
1.2 |CtpoeHue BeniecTBa. MHOroo6pasue BelllecTB 11 1 bubaunoTteka LIOK
https://m.edsoo.ru/2dd57f24
1.3 |XuMuyeckue peakiuu 19 1 3 bubaunoTteka LHIOK
https://m.edsoo.ru/2dd57f24
HToro no pasgeny 39
Paszpges 2. Heoprannyeckasa XumMusa
2.1 |HemeTasabl 31 1 3 bubaunoreka LIOK
https://m.edsoo.ru/2dd57f24
2.2 |MeTtanasbl 23 1 2 bubaunoreka LIOK
https://m.edsoo.ru/2dd57f24

HToro no pasgeny 54

Pa3aen 3. XuMuA M ’KM3Hb

3.1 |MeToabl NO3HAHWS B XUMHUHU. XUMUS U ’KM3Hb 9 bubsuoTteka [JOK
https://m.edsoo.ru/2dd57f24
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Ne HanMeHOBaHue pa3ziesioB U TeM NPOrpaMMbl KosinyecTBo 4acoB JnexkTpoHHbIEe ([UPOBLIE)
n/n Bcero| KouTposbHbie | [IpakTHueckue 0bpasoBaTe/ibHble pecypchl
paboThl paboThI
HToro no paszeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 4 8

IHOYPOYHOE IIJIAHUPOBAHUE

Ne Tema ypoka KoJsinyecTBO 4acoB Jara JJIeKTpOHHbIE IUPPOBbIE
n/mo Bcero| KonTposbHble | [lpakTudeckue | H3YIeHHA obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThl
1 [Atom. CocTaB aTOMHBIX fiZiep. XUMUYECKUUN 1 bubauoTteka LIOK
3J1IeMeHT. U30Tomnbl https://m.edsoo.ru/59c112ee
2 |CTpoeHUe 3JIEKTPOHHBIX 0600JI04EK aATOMOB, 1 bu6saunoTeka [JOK
KBAaHTOBbIE YK CJIA https://m.edsoo.ru/b4d9fffa
3 Kinaccudukanus XuMU4eCcKux 3J1eMeHTOB (s-, p-, d-, 1 bubaunoreka LIOK
f-asleMeHTBHI) https://m.edsoo.ru/61294af9
4 |PacrnpepnesieHue 371eKTPOHOB 10 aTOMHBIM 1 Bubsinoreka LJOK
op6UTaNIAM https://m.edsoo.ru/f5f750fe
5 |3sneKTpoHHbIe KOHQUTYpPAIUK aTOMOB 3J7IeMEHTOB B| 1 Bu6auoTeka LJOK
OCHOBHOM U BO30YKZIEHHOM COCTOSIHUH https://m.edsoo.ru/8149e846
6 |JJIeKTpOHHbIe KOHPUTYPAI[UU UOHOB. 1 Bu6auoTeka LJOK
JJIEKTPOOTPHUIIATENLHOCTh https://m.edsoo.ru/a0764b24
7 |lleppuoguyeckui 3aKoH U [leproguyeckast cucrema 1 bu6sunoTteka [JOK
XUMHYeCKHX 371eMeHTOB /l. U. MeHgesieeBa, CBS3b C https://m.edsoo.ru/16957c01
COBpEMEHHOM TeopHel CTPOeHUs aTOMOB
8 |3aKOHOMEpPHOCTU U3MEHEHUSI CBOMUCTB XMMHUYECKUX | 1 Bu6anoTeka [JOK
3JIEMEHTOB U 00pa3yeMbIX UMHU NMPOCTHIX U https://m.edsoo.ru/f8468927
CJI03KHBIX BEILeCTB MO rpyInaM u nepruojam
9 |CucreMaTu3anua U 06006lIeHHe 3HAHUH 10 TEME. 1 bubauoTteka LHOK
BxodHoUl KOHMpons. https://m.edsoo.ru/8fad2942
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Ne Tema ypoka KosinyecTBO 4acoB Jara JyieKTpOoHHbIE [UPPOBbIE
n/mo Bcero| KonTposbHble | [lpakTudeckue | H3yUeHHA obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThl
10 |Buabl xuMHudyeckoi cBsi3u. MexaHHU3MblI 1 bubauoTteka HIOK
06pa3oBaHUs KOBaJIEHTHOM CBsI3U. BogopoaHas https://m.edsoo.ru/5a8072af
CBA3b. MexxMoJieKyIsspHble B3aUMO/IeCTBUS
11 |BajieHTHOCTb Y BaJIeHTHbI€ BO3MOXXHOCTH aTOMOB. 1 bubsaunoTteka [JOK
CBs13b 3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
reoMeTpuyecKuM CTpOEHUEM
12 |llpepcTaByieHMs O KOMIIJIEKCHBIX COEIUHEHUSX: 1 Bub6anoTeka LIOK
COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
13 |BewiecTBa MOJIEKYJIIPHOT'O U HEMOJIEKYJIIPHOTO 1 bubauoTteka LJOK
cTpoeHus. TUIBI KpUCTA/VIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA Bell|eCTB
14 |lloHsaTue o gucnepcHbIX cucteMax. [IpeacraBienue 1 bubaunoTteka LIOK
0 KOJIJIOUJHBIX PacTBOpax https://m.edsoo.ru/da2c70e4
15 |HcTuHHBIE pacTBOPbHI: HACBIIIEHHbIE U 1 Bu6auoTeka LJOK
HeHacbIl[eHHbIe, PACTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
Kpucraanoruapatsl
16 |[Cnoco6bl BbIpaXkeHHUsI KOHI[eHTPallMi pacTBOPOB 1 bu6saunoTteka [JOK
https://m.edsoo.ru/328e653a
17 |PemeHue 3aa4 C UCMOJIb30BAaHUEM MOHSATUM 1 bubaunoreka LIOK
"MaccoBas [10/11 paCTBOPEHHOTO BelllecTBa", https://m.edsoo.ru/785e0ab4
"MoJIsipHasi KOHIleHTpalus"
18 |Kiaccudukanus v HOMeHK/IaTypa HeopraHuyeckux | 1 Bu6anoteka LJOK
BEIeCTB https://m.edsoo.ru/bf9e¢108d
19 |CucteMaTu3sanus 1 060611eHHe 3HAaHUH 110 TeEMe 1 bubauoTteka LIOK
https://m.edsoo.ru/8d2c6a3a
20 |KoHTposabHas paboTa no TemaM "CTpoeHHe aToMa. 1 1 bu6siunoTteka [JOK

[leproauyeckuit 3akoH u [lepuoaryeckas cucteMma
XUMHUYecKUX 3seMeHTOB /[I. U. MeHngeneeBa”,
"CTpoeHue BelecTBa. MHOroobpasue BelecTB”

https://m.edsoo.ru/70a60aa4
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Ne Tema ypoka KosinyecTBO 4acoB Jara JyieKTpOoHHbIE [UPPOBbIE
n/mo Bcero| KonTposbHble | [lpakTudeckue | H3yUeHHA obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThl
21 |Knaccudukanus XMMUYECKUX peaKIiiil B 1 bubauoTteka HIOK
HEOpraHUY€eCKOM U OpraHUYeCKOW XMMHH. 3aKOH https://m.edsoo.ru/6335cdd?2
COXpaHEeHHS MacChl BEIleCTB; 3aKOH COXpaHEHUS U
npeBpalleHHsl SJHEPTUU IPU XUMUYECKUX peaKIuax
22 |TennoBble 3pPEKThl XUMUYECKUX PEAKLUH. 1 bubauoTteka LJOK
TepMoxuMHYeCcKHe ypaBHEHUS https://m.edsoo.ru/d1db86da
23 |BpryncneHuda no ypaBHeHUAM XMMHUYeCKUX peakyum| 1 bubauoTteka LIOK
Y TEPMOXHMHYECKHM YPaBHEHHUSM https://m.edsoo.ru/87b13954
24 |CKOpOCTb XMMUYECKOM peaKL Uy, e€ 3aBUCUMOCTb 1
OT pa3/JIM4YHbIX GpaKkTOpoB. KaTans u kaTannusaTopsl
25 |[oMoreHHble ¥ reTeporeHHbIe peaKkLuu
26 |IlpakTuyeckas pab6oTta N2 1 no Teme "BausiHue 1 bubauoTteka LJOK
pa3/IMYHbIX PAKTOPOB HA CKOPOCTb XMMHUUYECKOU https://m.edsoo.ru/1facald1l
peakuuu"
27 |Ob6paTuMble U HeOOpaTUMble peakUU. XumMuieckoe| 1 BbubauoTteka LIOK
paBHOBecHe https://m.edsoo.ru/30952f9b
28 |IlpakTuyeckas paboTta N2 2 no Teme "BausiHue 1 1 BbubauoTteka LIOK
pa3/IMYHbIX PAKTOPOB HA MOJIOXKEHHE XUMUYECKOTO https://m.edsoo.ru/3bf34el17
paBHOBecHus"
29 |dnekTpoJsiuTHYeCcKas gucconyanys. CUibHbIe U 1 bubaunoreka LIOK
caabble 3JeKTPOIUThL. CTeneHb JUCCOIUALUH https://m.edsoo.ru/5f766bdf
30 |HonHoe npousBegeHure BoAbl. Cpesia BOJHbIX 1 bubauoTteka LIOK
pactBopoB. BogopoaHblii mokasatesb (pH) https://m.edsoo.ru/3966ca89
pacTBopa
31 |uaposius cosield. Peakniuy, npoTeKawliye B 1 bubauoTteka LIOK
pacTBOpax 3JIEKTPOJIUTOB https://m.edsoo.ru/09d5a9bd
32 |IlpakTHueckas pa6ota N2 3 no TemMe "XUMUYECKHE 1 1 bu6siunoTteka [JOK
peaki My B pacCTBOpPax 3J€KTPOJUTOB" https://m.edsoo.ru/2e3daeb0
33 |OKHUCAUTENIbBHO-BOCCTAHOBUTEJIbHBIE PEAKLIUU. 1 BubanoTeka LIJOK

BaxkHeM1111e OKMCIHUTENN U BOCCTAHOBUTEH

https://m.edsoo0.ru/56226060
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Ne Tema ypoka KosinyecTBO 4acoB Jara JyieKTpOoHHbIE [UPPOBbIE
n/mo Bcero| KonTposbHble | [lpakTudeckue | H3yUeHHA obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThl
34 |MeTo/ 3/1eKTPOHHOIO (3/1EKTOHHO-UOHHOT0) 1 bubaunoTteka LJOK
basaHca https://m.edsoo.ru/fb691387
35 |3/1eKTpo/1M3 pacTBOPOB U pacIiaBOB BELIECTB 1 Bu6anoTeka LJOK
https://m.edsoo.ru/93fb97d2
36 |PelieHue 3a71a4 pa3/IMYHbIX TUIIOB 1 bu6saunoTeka [JOK
https://m.edsoo.ru/5a859d16
37 |PelueHue 3aja4 pa3JIMYHbIX TUIIOB 1 bu6saunoTeka [JOK
https://m.edsoo.ru/5afa265d
38 |CucreMaTH3alMs U 06001IeHNEe 3HAHUU 10 TEME 1 bubaunoreka LIOK
"XuMnyeckre peakyuu" https://m.edsoo.ru/c161eb85
39 |KoHuTpoJsibHas paboTta o TemMe "XuMU4eckue 1 1 Bub6anoTeka LIOK
peakuuun” https://m.edsoo.ru/a8a0a930
40 |I[lonoxeHue HeMeTas10B B [lepuoanyeckou 1 bubaunoTteka LIOK
cucTeMe XUMHUYecKux 3seMeHTOB /l. 1. MeHeneeBa https://m.edsoo.ru/8ca2dcad
M 0COOEHHOCTH CTPOEHHUS UX aTOMOB. PHU3uYecKkue
CBOWCTBA HEMETAJIJIOB
41 |AnnoTponusi HeMeTa/lJIOB (Ha IpUMepe KucaopoAa, | 1 BbubauoTteka LIOK
cepsl, pocdopa u yriepoja) https://m.edsoo.ru/ef92c91c
47 |Bopmopoj: nony4yeHue, u3nyecKre U XUMUYECKUe 1 BbubauoTteka LIOK
cBoricTBa. ['Mapuab https://m.edsoo.ru/0aa8f613
43 |TasoreHbl: HAXOXJeHUE B MPUPO/IE, CIOCOODI 1 bu6sunoTteka [JOK
noJsiydeHusi, u3nyeckre U XMMUYeCKHe CBOHCTBA https://m.edsoo.ru/4e223795
44 |TasoreHoBoAOpo/bl. BaxxHeure 1 bubauoTteka LIOK
KHCJI0PO/iCo/ieprKalle COeJUHEHUS TaJIOTEHOB https://m.edsoo.ru/6b3255e6
45 |JlabopaTopHble U NPOMBbIIJIEHHbIE CIOCOOBI 1 bu6sunoTteka [JOK
10JIy4eHus rajoreHos. [I[pumeHeHue rajoreHoB 1 https://m.edsoo.ru/6971aca4
HUX cCoeJIMHEeHUH
46 |llpakTuyeckas pa6ota Ne 4. Pemienue 1 1 bu6bsaunoTteka [JOK

3KCIlepUMeHTAaJIbHbIX 33/1a4 110 TeMe "[‘asoreHnr”

https://m.edsoo.ru/8b26fecd
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Ne Tema ypoka KosinyecTBO 4acoB Jara JyieKTpOoHHbIE [UPPOBbIE

n/n Bcero| Koutposbhble | [lpakTHueckue | H3YIeHUA o6pa3oBaTesIbHbIE PECYPChI

paboThI paboThl

47 |Kucsiopoj: 1abopaTOpHble U MPOMBILIJIEHHbIE 1 bubaunoTteka LJOK
CIoCOO6bI MOJy4YeHHUs], PU3nUeCKUEe U XUMHUYECKHE https://m.edsoo.ru/c8abc36a
cBorcTBa. O30H. [IpuMeHeHHe KUCI0pO/ia U 030HA

48 |OKcUAbI ¥ IEPOKCU/IBI 1 bubsaunoTteka [JOK

https://m.edsoo.ru/5¢8816a0

49 |PemeHue 3a/1a4 pa3/iMuHbIX TUIIOB 1 bu6saunoTeka [JOK

https://m.edsoo.ru/2b6d8b4b

50 |Cepa: HaxOXJeHHE B IPUPO/E, CIOCOObI mosiyyeHus,| 1 Bub6anoTeka LIOK
bu3nvYecKre U XUMHUYECKHE CBONCTBA https://m.edsoo.ru/46afael6

51 |CepoBoaopof, cyibduibl 1 Bub6anoTeka LIOK

https://m.edsoo.ru/7c875999

52 |Kucnopojcoaep:xaljyie coeJuHEHUS CEPBI. 1 bubauorteka LIOK
Oco6eHHOCTH CBOHCTB CEPHOM KHUCJIOThI https://m.edsoo.ru/8cfa2548

53 |IlpakTHueckas pabota N2 5. Pemienue 1 1 bu6saunoTeka [JOK
3KCIlepUMeHTaJbHbIX 33/1a4 110 TeMe "Cepa u eé https://m.edsoo.ru/0afb05e4
coeguHeHUsa"

54 | A30T: HaXOX/leHUe B IPUPO/IE, CIOCOOBI MoyyyeHus,| 1 Bu6auoTeka LJOK
du3nYecKre U XUMHUYECKHE CBOMCTBA. AMMMAK, https://m.edsoo.ru/badd2255
HUTPUJIBI

55 |Kucnopoacoaepxalue coeiuHeHUsI a30Ta. 1 bubaunoreka LIOK
0Oco6eHHOCTH CBOMCTB a30THOU KUCIOThI https://m.edsoo.ru/e2965afe

56 |IIpuMeHeHHe a30Ta U ero coeJJUHEHUIN. A30OTHbIEe 1 bu6siunoTteka [JOK
ya06peHust https://m.edsoo.ru/129f5059

57 |®ocdop: HaxOkAeHHEe B MPUPOJIE, CTOCOOBI 1 Bu6auoTeka [IOK
noJiyueHusi, u3nyecKkrve U XMMUYeCcKre CBOHCTRBA. https://m.edsoo.ru/9a6b43ec
®ocoduabl u bochuH

58 |Okcuapl pocdopa, pocdopcoseprkaliie KUCIAOThI. 1 bu6siunoTteka [JOK
Cosiu pochopHOM KHUCIOTHI https://m.edsoo.ru/c7a2d429

59 |llpumeHnenue pocdopa 1 ero coeHEeHU M. 1 BubanoTeka LIJOK

®ocdopHbIe yrobpeHUs

https://m.edsoo.ru/a218070a
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Ne Tema ypoka KosinyecTBO 4acoB Jara JyieKTpOoHHbIE [UPPOBbIE
n/mo Bcero| KonTposbHble | [lpakTudeckue | H3yUeHHA obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThl

60 |[IpakTuueckas paborta N2 6. Peuienue 1 1 Bu6snoTeka LJOK
3KCIepUMEeHTa/bHbIX 33/1a4 110 TeMe "A30T U https://m.edsoo.ru/8175ac3f
dochop U ux coeAUHEHUS "

61 |Yruepoj: HaxoXKJeHHe B IPUPO/e, aJIJIOTPOIIHbIE 1 bu6saunoTeka [JOK
MoauduKanuy; GU3ndecKkre U XUMHUYECKHe https://m.edsoo.ru/1eb19f9e
CBOWCTBA, IpUMEHEHHE

62 |Oxcupg yraepoaa(ll), okcupg yraepoga(IlV), yronbHasa | 1 Bub6anoTeka LIOK
KHCJIOTA U €€ COJIU https://m.edsoo.ru/dba58adf

63 |PelmieHue 3a/1a4 pa3/iMuHbIX TUIIOB 1 Bub6anoTeka LIOK

https://m.edsoo.ru/6029b609

64 |KpeMHUH: HaxXOXAeHUE B IPUPO/IE, CIOCOObI 1 bu6saunoTeka [JOK
nosiy4yeHusl, Pu3ndecKre U XUMHUYeCKHUe CBOMCTBA https://m.edsoo.ru/143558ab

65 |Okcup kpemuus(IV), kpeMHUeBasi KHUCI0TA, 1 bu6saunoTeka [JOK
CUJIMKAThI https://m.edsoo.ru/3170e7b1

66 |[I[ppuMeHeHMe KpeMHUA U ero coefuHeHuU. CTekJ1o, 1 BbubauoTteka LIOK
ero rnoJiyueHue, BU/ibI CTEKJIa https://m.edsoo.ru/393cdac0

https://m.edsoo.ru/5823cefb

67 |PelueHue 3a/1a4 pa3/IMYHbIX TUIIOB 1 bu6saunoTeka [JOK

https://m.edsoo.ru/b624f801

68 |CucteMaTH3alMs U 06001IeHNEe 3HAHUU 10 TEME 1 bubaunoreka LIOK
"HemeTasibl" https://m.edsoo.ru/6e864db5

69 |KoHTposbHas paboTa no Teme "HemeTasibr" 1 1 bu6siunoTteka [JOK

https://m.edsoo.ru/d0484c76

70 |AHanu3 pe3ysbTaTOB KOHTPOJbHON PabOTHI, 1 Bu6auoTeka [IOK
KOpPPEKIHS OLIHO0K https://m.edsoo.ru/2b7e9510

71 |IlonoxeHue MeTasioB B [lepuoarydeckoi cucteme 1 bubaunoTteka LIOK
XUMHYECKUX 3J1eMeHTOB. 0COGEHHOCTH CTPOEHUS https://m.edsoo.ru/9839c16¢
3JIEKTPOHHBIX 000/104€K aTOMOB METAJIJIOB

72 |06wue pusrnvecKrue CBONMCTBA METAJJIOB. 1 BubanoTeka LIJOK

HpI/IMeHeHI/Ie M€ETaJlJIOB B 6bITy N TEXHUKE

https://m.edsoo.ru/51dac9d3
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Ne Tema ypoka KosinyecTBO 4acoB Jara JyieKTpOoHHbIE [UPPOBbIE
n/mo Bcero| KonTposbHble | [lpakTudeckue | H3yUeHHA obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThl
73 |CniaBbl MeTa/l10B. Koppo3usa MeTasy1oB 1 bubaunoTteka LJOK
https://m.edsoo.ru/42b872e3
74 |PelieHue 3a/ja4 pa3/IMYHbIX TUIIOB 1 bubauoTteka LHIOK
https://m.edsoo.ru/e3de37b6
75 |DJIEKTPOXUMHUYECKUH psiJi HAPsi>)KEHUW MeTaJlJIOB. 1 bu6saunoTeka [JOK
O61Me croco6bl MOJTyYEeHUsT METAJIJIOB https://m.edsoo.ru/94eb377a
76 |061asa xapaKTepUCTUKA MeTa/IJIOB IA-rpynnbl 1 bu6saunoTeka [JOK
[leppoanyeCcKON CUCTEMbI XUMHUYECKHX 3JIEMEHTOB. https://m.edsoo.ru/el12c26b3
HaTpuil u Kanui: nosyyeHue, pusndeckue u
XUMUYeCKHe CBOUCTBA, IPUMeHEHHE MPOCThIX
BelleCTB U UX cCoeJJMHeHU
77 |061as XxapaKTepucTUKa MeTaJ0B [[A-rpynmnel 1 bubauoTteka LIOK
[leproinyecKoi cUCTeMbl XUMUYECKHUX 3J1EMEHTOB. https://m.edsoo.ru/7c3e49c0
Maruuil ¥ Kanbluii: nonydyeHue, QU3N4eCKUe U
XUMUYeCKHe CBOMCTBA, MPUMeHEeHHe MPOCThIX
BEleCTB U UX COeJMHEHU I
78 |XKEcTKoCTb BOAIbI U CIOCOODI €€ yCTPaHEeHU s 1 Bu6auoTeka LJOK
https://m.edsoo.ru/c74bfae9
79 |AnoMUHUN: IOJIyYeHUe, PU3UYeCKUe U 1 Bubsinoreka LJOK
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
80 [AMdoTepHble CBOMCTBA OKCUJA U TUAPOKCUIA 1 bubauoTteka LIOK
QJIFOMUHMUS, TUAPOKCOKOMIIJIEKCHI aJIFOMUHUS, UX https://m.edsoo.ru/5d12d318
npUMeHeHUue
81 |Pemenue 3asa4y pa3/IM4HbIX TUIIOB
82 |IlpakTuueckas paborta N2 7. PewieHue 1 BubsauoTteka LLIOK
3KCIepUMeHTaJIbHbIX 33/ja4 M0 TeMe "MeTaslbl https://m.edsoo.ru/27a4af43
rJIaBHBIX OArpymnm”
83 |061asa xapaKTepyuCTUKA MeTa/IJIOB TOGOYHBIX 1 bu6siunoTteka [JOK

noarpynn (Bb-rpynmn) [lepuoanyeckoi cucTeMbl
XUMHUYECKUX 3JIEMEHTOB

https://m.edsoo.ru/610d7431
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Ne Tema ypoka KosinyecTBO 4acoB Jara JyieKTpOoHHbIE [UPPOBbIE
n/mo Bcero| KonTposbHble | [lpakTudeckue | H3yUeHHA obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThl
84 |dusuyeckre U XMMHUYECKHE CBOMCTBA XpOMa U ero 1 bubaunoTteka LJOK
COeIMHEHUH, UX IPUMEHEeHUE https://m.edsoo.ru/9911bef3
85 |Baxneiiuve coeguHeHus Mapradia. [lepMmanrasar 1 bubauoTteka LHIOK
KaJIud, ero OKUCJNUTEeJbHbIE CBOHCTBA https://m.edso0o0.ru/039d69c8
86 |dusnyeckue U XUMHUYECKHE CBONCTBA XKeJie3a U ero 1 bubaunoreka LIOK
coeiuHeHUH. [losydyeHre ¥ IpMMeHeHUe CIJIaBOB https://m.edsoo.ru/1b7{8741
)Kesesa
87 |®Pusnyeckre U XUMHUYECKHE CBOMCTBA MeJIU U eé 1 bubauoTteka LIOK
CoeJMHEHUH, X TIPUMEHEHHE https://m.edsoo.ru/2bc0f954
88 |®Puanyeckre U XUMHUYECKHE CBOMCTBA IJMHKA U ETO 1 bubauorteka LHIOK
COeIMHEHUH, UX TPUMEHEHHUE. https://m.edsoo.ru/b1f2beal
['MAPOKCOKOMIJIEKCHI LIMHKA
89 |IlpakTuueckas pabota N2 8. Pemienue 1 1 bu6saunoTeka [JOK
3KCIlepUMeHTaJbHbIX 33/1a4 110 TeMe "MeTaJlJbl https://m.edsoo.ru/a6e352ea
N060YHbIX MoArpynmn"”
90 |Pewenue 3a/1a4 pa3/IMYHbIX TUIIOB 1 Bu6auoTeka LJOK
https://m.edsoo.ru/a8b83d83
91 |0O6o061ieHNe U cuCTeMATU3aL U U3YYEHHOTO 1 bubaunoreka LIOK
MaTepuaJsia o reme "MeTasibl" https://m.edsoo.ru/e91fe975
92 |KoHTpoJsbHasg paboTa o Treme "MeTasibl"/ 1 1 bu6saunoTeka [JOK
Bcepoccuitckan npoBepoyHan paboTa https://m.edsoo.ru/83f63ea3
93 |AHasu3 pe3yJbTaTOB KOHTPOJIbHON PabOTHI, 1 Bu6anoTeka [JOK
KOpPPEKIHS OLIHO0K https://m.edsoo.ru/9ebff2fd
94 |Posib XUMHUHU B 06ecrieueHUH YCTOUUYUBOIO0 1 BubsauoTteka LLIOK
pa3BUTHSA YesoBevYeCcTBa. [IoHSAATHE 0 HAYYHBIX https://m.edsoo.ru/080fe1f0
MeTOo/laX UCC/ieJOBAaHUS BEIlleCTB
95 |Hay4Hble NpUHLUIIbI OPraHU3aLUNA XUMUYECKOTO 1 bu6siunoTteka [JOK

I[MpOU3BOACTBA. HpOMbIU_UIeHHbIe CIIOCOOBI
MMOoJIYy9Y€eHHUA BaKHeHIIUX BelecCcTB

https://m.edsoo.ru/2e45a44f
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Ne Tema ypoka KosinyecTBO 4acoB Jara JyieKTpOoHHbIE [UPPOBbIE
n/mo Bcero| KonTposbHble | [lpakTudeckue | H3yUeHHA obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThI

96 |XuMMHYeCKOe 3arpsA3HeHUe OKpYKaloller cpesibl U 1 bubaunoTteka LJOK

ero IocJieICTBUS https://m.edsoo.ru/9f11bf51
97 |XuMHu4 U 34,0pOBbe YesloBeKa. JIekapCcTBeHHbIe 1 bubaunoTteka LIJOK

cpeAcTBa https://m.edsoo.ru/a6552721
98 |Xumus nuiu. Posib XMMHUHY B 06ecriedeHuH 1 bubaunoreka LIOK

MUIEeBON 6€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 |KocMmeTnueckue U napproMepHble CpeicTBa. 1 bu6saunoTeka [JOK

BbITOBasi XUMUS https://m.edsoo.ru/da42d5a9
100 [XuMus B cTpoUTeNbCTBE. BaxkHelIMe 1 bu6saunoTeka [JOK

CTpPOHUTEJIbHbIE U KOHCTPYKIIMOHHbIE MaTePHAJIbI https://m.edsoo.ru/61e69003
101 |Xumus B ceqlbCKOM X031 cTBe. OpraHudeckue u 1 bubauoTteka LIOK

MHUHepaJIbHbIE YA06peHus https://m.edsoo.ru/fd39587d
102 |CucTtemaTH3anus U 060061eHHe 3HaHUH 110 TeMe 1 bubaunoTteka LIOK

https://m.edsoo.ru/db979c70

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 4 8

Koa nposepsiemoro

ITPOBEPSIEMBIE HA EI'S IO XUMHNHU TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUS

HpOBepfleMble TpeﬁoBaHI/lﬂ K IIPEAMETHBLIM pe3yjabTaTaM 0CBOCHUSA OCHOBHOI 06pa30BaTeJ’le0ﬁ NnporpaMmmbIl

TpeOoBaHus cpeaHero oomero o0pa3oBaHust

1 Brnanenue cucteMoii XUMHUYECKUX 3HaHI/II‘/JI, KOTOpasi BKIIFOYACT:

OCHOBOTIOJIATAIONINE TMOHATHS (XUMHUYECKHH DIEMEHT, aToM, H30TOIBI, JIIEKTPOHHAS 000NI0YKa aroma, S-, p-, 0-3IeKTpOHHbIE
opOHuTaM aTOMOB, OCHOBHOE W BO30YX/IEHHOE COCTOSHHE aTOMa, HOH, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPHIATEILHOCT, CTEIICHb
OKHCJICHUS, XUMUYIECKasl CBSI3b (G- U M-CBS3b, KPATHBIC CBSI3H ), THOPHIU3AIIHS aTOMHBIX OpOUTAJICH, KPUCTAJUTHIECKAsl pEIIETKA, MOJIb,
MOJISIpHAst Macca, MOJSIPHBIA 00BEM, MOJISIpHAsT KOHIIEHTPAIXS, PACTBOPHI (MCTHHHBIC, JUCIICPCHBIC CHCTEMBI), KPHCTAJUIOTHAPATHL,
VIJIEPOAHBIA CKeNeT, (yHKIMOHAIBHAS TpyIIa, CTPYKTypHast (opMyla, H30MepHus (CTPYKTypHas,
reomMerpryeckast (IMc-, TPAHCHU30OMEpUs), TOMOJOTHYECKUN psi, TOMOJOTH, YIJIEBOJOPOABI, KHCIOPOA- U a30TCOICpIKAaIIHe

1.1 pamukan, W30MeEpsl,
COCIMHEHMS, OMOJOTMYECKHM AaKTHBHBIC BellecTBA (YIJIEBOIBI, JKUPHL, OENKH), MOHOMEp, MOJHMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE CO€AMHEHHS, KPEKUHT, PUGOPMHHT, THIIBl XUMUYECKHUX PEAKINH (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, IK30-

U DHIOTCPMHUYECKHE, PEaKIMH MOHHOTO 0OMEHa, TOMO- M reTeporeHHbIC, 00paTHMble M HEOOpaTHMBIE), PacTBOP, AJIEKTPOIIHUTEI,
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Koa nposepsiemoro

HpOBepﬂeMLIe TpeGOBaHI/Iﬂ K IIPEAMETHBLIM pe3yjabTaTaM 0CBOCHUSA OCHOBHOM 06pa30BaTeJ’IbHOI7[ NnporpaMmmbIl

TpeOOBaHMS cpeaHero o01ero ooOpa3oBaHus
HERJIEKTPOJIUTBL, JIEKTPOJUTUYECKAs JUCCOLMALIUS, CTENEHb NUCCOLUALUY, OKUCIUTENb, BOCCTAHOBUTENb, JIEKTPOIU3, CKOPOCTh
XUMUYECKOH PEeakIiy, XUMUIECKOE PABHOBECHE)
TEOPUU M 3aKOHBI (TEOPHsT XMMHYECKOTO CTPOCHHUS OpraHMdYecKux BemecTB A.M. BytiepoBa, Teopus 3JIEKTPOTUTHYCCKOM
12 nuccotmanu, llepuonnueckuit 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK
' XMMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIUE B OCHOBE MOHUMAHUS NPHUUYMHHOCTH M CHCTEMHOCTH XUMMYECKUX SBIICHUH,
COBpPEMEHHbIE PEACTABJICHHS O CTPOSHUHU BELIECTBA HA ATOMHOM, MOJICKYJISIPHOM U HaJMOJIEKYJISIPHOM YPOBHSIX
13 IPEACTaBICHUS O MEXaHU3MaX XUMHMUYECKUX PEakLuil, TepMOIMHAMUYECKUX U KHHETUUYECKUX 3aKOHOMEPHOCTSIX MX NMPOTEKAHUS, O
' XMMHYECKOM paBHOBECHH, JUCHEPCHBIX CUCTEMAX
14 (bakTONOTHYECKUE CBEACHUS O CBOMCTBAX, COCTAaBE, MOJYYCHUU U OE30MIaCHOM HCIONB30BAHUU BaKHEHMIINX HEOPTaHHMUECKUX U
' OpPTaHMYECKHUX BEIIECTB B OBITY W MPAKTHYECKOH NEITEIFHOCTH YEIOBEKa
15 o0Imue HaydHble NPUHIMIIBI XUMHUYECKOTO INPOU3BOJACTBA (HA NMpHMEpe IPOU3BOJCTBA CEPHOH KHUCIOTHI, aMMMaKa, METaHOJa,
' nepepaboTKH He(TH)
2 CdopMHUPOBaHHOCTH YMEHUIA BBISBIISATD:
XapaKTepHble MPU3HAKY U B3aHMMOCBSI3b W3YUCHHBIX NMOHATHH, IPUMEHATh COOTBETCTBYIOIUE MTOHATHS IIPU OMUCAHUM CTPOCHUS U
21 CBOWCTB HEOPTraHUYECKUX M OPTaHNYECKUX BEUIECTB M UX MPEBPAIICHIH
22 B3aMMOCBSI3b XMMUYECKUX 3HAHUI C MOHATHAMH U NPEJICTABICHUSIMM IPYTUX NMPEIMETOB A Oonee OCO3HAHHOI'O NMOHHMMAHHUS U
' 00BSICHEHHS CYIITHOCTH MaTEPUAJILHOTO EMHCTBA MUPa
3 CdopMHUPOBaHHOCTH YMEHUS HCIIOJIE30BATh:
1 HAaUMEHOBaHUS XUMUYECKUX COEIMHEHUM MEXIyHApOIHOTO COI03a TEOPETUYECKON U MPUKIAIHOW XMMHUU U TPUBUAJIbHbBIE Ha3BaHUSA
3 BEIIECTB, OTHOCSIIIMXCS K N3YYCHHBIM KJIacCaM OPraHUYECKUX U HEOPTaHMUECKUX COCAMHEHUN
’ XUMAYECKYI0O CHUMBOJHKY IJISI COCTaBJICHUS (OpMYT HEOPTaHHUECKHX BEIIECTB, MOJEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX,
3 COKpAIEHHBIX U CKEJIETHBIX) OPMYJT OPTraHUYECKUX BEIECTB
4 C¢hopMHUpOBaHHOCTh YMEHHUS KIACCH()UIIMPOBATD:
4.1 HEOPraHWYECKHE BEIIECTBA, CAMOCTOATEIFHO BEIONPATh OCHOBAHMS M KPUTEPUH JUTS KIIACCU(DUKALINN H3yIaeMBIX XUMHUYECKIX OOBEKTOB
4.2 OpraHUYECKHE BEUIECTBA, CAMOCTOSTENHFHO BEIOMPATh OCHOBAHHUS M KPUTEPHH JUTS KINACCH(DUKAIMN N3YIaeMBIX XUMHIIECKHX OOBEKTOB
43 TI0 Pa3IMYHBIM TIPU3HAKaM (YHCITY M COCTaBYy PearnpyrolHX BEIecTB, TEIIOBOMY 3((EKTy peaKiiH, U3MEHEHHIO CTEeTIeHEH OKHUCIIEHHS
' 9JIEMEHTOB, 00PATHMOCTH PEAKIHH, YIACTHIO KaTAIN3aTopa)
C¢hopMHpOBaHHOCTh YMEHHS XapaKTepPHU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM M BO30Y>KIEHHOM COCTOSIHMH) M HOHOB
5 XUMHUECKUX eMeHTOB 1 — 4 nepuonos Ilepuoanueckoii cucremsl [I.J1. MenneneeBa U UX BaJIEHTHBIE BO3MOXKHOCTHU, MCIIONIB3Ys
HOHSATHSA S-, p-, 0-3IIEKTPOHHBIE OPOHUTAIIH, DHEPTETHUCCKIE YPOBHU
5 ChopMHIpOBaHHOCTE yMEHHS OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHYECKHX 3JEMEHTOB M 00pa3yeMbIX HMH

COEIMHEHUH 110 IEpUOJiaM U IpyIiam




Koa nposepsiemoro

HpOBepﬂeMLIe TpeGOBaHI/Iﬂ K IIPEAMETHBLIM pe3yjabTaTaM 0CBOCHUSA OCHOBHOM 06pa30BaTeJ’IbHOI7[ NnporpaMmmbIl

TpeOOBaHMS cpeaHero o01ero ooOpa3oBaHus
7 ChopMIpOBaHHOCTD YMEHHS COCTABIIITH YPaBHEHHS XUMIUCCKIX PEAKIUi U PACKPBIBATH UX CYIIHOCTS!
7.1 OKHCIIMTEIIFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI TIOCPEICTBOM COCTABIICHUS DJICKTPOHHOTO OallaHCca 3TUX peaKIuid
’ YpaBHECHHUS peakui Pa3IMIHBIX THIIOB; ITOJTHBIC M COKPAIIEHHBIE YPaBHEHHS PEaKLIUil HOHHOTO OOMEHA, YUIUTHIBAs YCIOBHUS, MPH
7 KOTOPBIX 9TH PEAKIIUH UAYT A0 KOHIA
7.3 peaxuuii THIpoN3a, peakiiui KOMIDIEKCO0Opa3oBaHus (Ha IpIMeEpe THAPOKCOKOMIUICKCOB IIMHKA H AITFOMUHIS)
8 ChopMUpOBaHHOCTh YMEHHS TOATBEPIKAATh:
Ha KOHKPETHBIX MPHUMEpaxX XapaKkTep 3aBHCUMOCTH PEAKIMOHHON CIIOCOOHOCTH OPraHUYECKHX COSAMHEHHMH OT KPAaTHOCTH M THIIA
8.1 KOBAJICHTHOM CBSI3U (G- U 7-CBSI3H ), B3AMHOTO BJIMSIHUS aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX, a TAK)KE OT 0COOCHHOCTEH peatn3aliu
pa3INYHBIX MEXaHU3MOB MTPOTEKAHUS PEAKIIUil
8.2 XapaKTePHbIC XUMHUYCCKHE CBOMCTBA BELIECTB COOTBETCTBYIOIINMH SKCIICPHUMEHTAMH U 3AIIMCAMH YPABHEHUH XUMHUYCCKHUX PEaKIUil
ChopMIpoBaHHOCTD YMEHUS XapaKTEPHU30BATh COCTAB M BaKHEHIITHE CBOWCTBA BELIECTB, IPHHAIEKAIINX K OMPeAeIEHHBIM KIaccaM
9 U TPYyIIaM COSIUHEHHUH (IPOCTHIC BEIIECTBA, OKCHIBI, THAPOKCHJBI, COJIH; YIIIEBOJOPOMAbI, MPOCThIe 3(UPBI, CHUPTHI, (HEHOIEI,
QJBJICTH]IBI, KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIIOKHBIC 3(UPHI, JKUPBI, YIIICBOBI, AMHHBI, AMUHOKHUCIIOTHI, OCIIKH)
ChopMHpPOBaHHOCTH YMEHUS IPOBOAUTE PACUETHI IO XUMUYECKUM (OpPMYJIaM U YPaBHEHHSIM XMMUYECKUX PEaKIUil ¢ HCIONb30Ba-
10 HHUEM q)I/I?)I/I‘ICCKI/IX BCJIINYUH:
Macchl (00béMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMHU, €CIIH OJHO M3 UCXOHBIX BEIIECTB TAHO B BHJIE PACTBOPA C OMPEACIEHHON
10.1 MacCOBOM JI0JIeil pacTBOPEHHOTO BEIIECTBA MK IaHO B M30BITKE (MMEET MPUMECH )
10.2 MaccoBO# Ui 0OBEMHOM 10NN, BRIXO/Ia TPOAYKTA PEAKIUH
10.3 TETUIOBOTO (P eKTa peakuit
10.4 00BEMHBIX OTHOIIIEHUH Ta30B
10.5 10 HAXOXKJICHHUIO XUMHUIECKOH (popMyITEI BelecTBa
Brnanmenue cucteMoit 3HaHHI O METO/IaX HAYYHOTO TO3HAHUS SBJICHUM IPHPOIBI, HCIOIh3YEMBIX B €CTECTBEHHBIX HAyKaX W YMEHUE
11 MPUMEHSTH OTU 3HAHUSI TIPH SKCIIEPUMEHTAITBHOM HCCIICOBAHUH BEIIECTB U ISl OOBSICHEHUS XUMIYCCKIX SBICHUH, UMEIOIIIX MECTO
B IIPUPOJIE, IPAKTHICCKOH NEeITEIILHOCTH YEJIOBEKA U B IIOBCEIHEBHON JKU3HU
ChopMHpOBaHHOCTH YMEHHS IIPUMEHSTH (HCIIONB30BaTh) 3HAHUS O COCTABE M CBOWCTBAX BEIECTB JIIS SKCIIEPUMEHTAILHOHN TPOBEPKH
THIIOTE3 OTHOCUTEIIFHO 3aKOHOMEPHOCTEH MPOTEKAHM XUMUICCKIX PEaKIUi U IPOTHO3UPOBAHMS BOSMOXKHOCTEH MX OCYIICCTBIICHUS,
12 CHCTEMHBIC XMMHUUECKUE 3HAHUS JUIST OOBSICHEHUS M IPOTHO3UPOBAHHUS SIBICHHH, HMEIOIINX €CTECTBEHHOHAYUHYIO IPHPOAY; U IPH-
HSITHSI TPAMOTHBIX PEHICHIH POOJIEM B CHTYalUsIX, CBSI3AHHBIX C XUMHUEH
ChopMHpOBaHHOCTE yMEHHS IUIAHHUPOBAaTh W INPOBOAWUTH XMMUYECKHI OSKCHEPUMEHT (HONyYeHHE | W3yYCHHE CBOMCTB
13 HEOPraHUYEeCKUX M OPraHUYCCKUX BEIIECTB, KAUECTBEHHBIC PEAKIMU YIIIEBOJAOPOIOB PA3INIHBIX KIACCOB M KHCIOPOACOACPIKAIINX

OPraHn4CeCKUX BEHICCTB, PCHICHUC SKCHCPUMCHTAJIBHBIX 3aJa4 IO PaClO3HABAHHWIO HCOPIraHMYCCKHUX H OPraHHYCCKHUX BGI.I_ICCTB) C




Koa nposepsiemoro
TpeOOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM Pe3yJIbTATaAM OCBOEHUSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbI
cpeaHero o01ero ooOpa3oBaHus

coOJrojieHueM TIpaBWiI 0€30IacHOTO OOpalleHHs ¢ BelmeCTBaAMH U JIAOOPATOPHBIM 00OpyAOBaHUEM; (OPMYIHPOBATH LIEIH
HCCIICIOBAHUS;, IPEACTABIIATH B PA3ITUYHON (hopMe pe3ylIbTaThl SKCIEPHUMEHTA, AaHATM3UPOBATh M OLICHUBATH HX JJOCTOBEPHOCTH

14

ChopMHpOBaHHOCTH YMEHHS OCYIIECTBIIATH LeTIeHANPaBICHHBIN ONCK XUMUYECKONH HH(OPMALINHY B Pa3IMYHBIX HCTOYHHKAX (HaydHas
U yueOHO-Hay4Has JIUTepaTypa, CpeicTBa MaccoBoi nHdopmanun, ceTb VIHTepHET 1 ApyrHe), KpUTHYECKH aHATM3UPOBATh XUMHUYECKYIO
uHpopmario, nepepadaTeiBaTh €€ U HCH0JIb30BAaTh B COOTBETCTBUU C IOCTABICHHOH yueOHOM 3a1aueit

15

CdopMupoBaHHOCTh YMEHHS MPOTHO3UPOBAThH, aHATU3UPOBATh U OLIEHWBATh MH(POPMAIIHIO C MO3HIIMI SKOJIOTMYECKON 0€30MacHOCTH
MOCIIE/ICTBUI OBITOBOW W TPOHM3BOICTBEHHOM NESATEIBHOCTH YEIOBEKa, CBSA3aHHOW C mMepepaboTKOM BemecTB; chOpPMHUPOBAHHOCTD
YMEHUI 0CO3HABATh OMIACHOCTh BO3/ICHCTBHUS Ha JKUBBIE OPIraHU3MBI ONPEACTIEHHBIX BEIIECTB, IOHUMAs CMBICI TIOKa3aTessl peAeIbHOM
JOIMYCTUMOM KOHIICHTPALIUH, M TOSACHATh HAa MPUMEPaX CHOCOOBI YMEHBIICHHS W TPEIOTBPAIICHUS WX BPEIHOTO BO3ACHCTBHUS Ha
OpraHU3M YeJloBEeKa

Kon

TeOpeTI/I'-IeCKI/IC OCHOBBI XUMHUH

IHEPEYEHDB 2JIEMEHTOB COJAEP)KAHMUS, TIPOBEPSEMBbBIX HA EI'D 110 XUMHUU

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

Crpoenne BemectBa. CoBpeMeHHass MOJIENIb CTPOCHUS aToMa. PacmpeneneHue HIIeKTPOHOB IO SHEPreTHYeCKUM ypoBHAM. Kiaccnpukanms

1.1 XUMHYECKUX 371eMeHTOB. OCOOECHHOCTH CTPOCHUSI SHEPreTHYECKUX YPOBHEH aToMoB (S-, p-, d-amemenToB). OCHOBHOE W BO30YXIEHHOE
COCTOSTHHSL aTOMOB. DIICKTPOHHAs KOH(UTYpanus atoMa. BaeHTHBIC 2IeKTPOHBI
Ilepuoguueckas cucrema xumudeckux asnemeHTOB .M. Menneneea. ®@usnueckuii cMbica llepmonmnueckoro 3axona /.M. Menneneesa.
1.2 [IpyumHBI ¥ 3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB AJIEMEHTOB U MX COEIMHEHHH 10 MepHoJaM M rpymnmnaM. 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB IIPOCTHIX BEIIECTB, BOAOPOIHBIX COEIMHEHUHN, BBICIIUX OKCHUJIOB M THAPOKCHUIOB
1.3 BaneHTHOCTB. DNEeKTpOoOTpUIATEILHOCTh. CTETIeHh OKUCIICHUS
Bunpl xuMudeckod cBs3HM (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas, BOAOPOTHAs) U MEXaHWU3MBI e€ oOpa3oBaHHA. MeEXMOJICKYISIpPHBIC
14 B3aUMOJEUCTBUSA. BeliecTBa MOJIEKYJIIPHOTO M HEMOJIEKYISAPHOIO CTPOEHUS. THIMBI KPUCTAJUIMYECKHX PEIIETOK. 3aBUCUMOCTh CBOMCTBa
BEIIECTB OT TUNA KPUCTAJUIMIECKON PEeIIETKH
15 Xummueckas peakius. Kimaccnpukanys XUMIIECKAX PeakIiid B HEOPraHWIECKOW M OPraHMIECKON XUMUH. 3aKOH COXPaHCHHUS MaCCHI BEIIECCTB
1.6 CKOpOCTh peakuyny, e€ 3aBUCHMOCTB OT Pa3INUHBIX (PaKTOPOB
1.7 TemnoBeie 3phekTs XuMHYECKHX peaknuil. TepMoXuMHIecKrue YpaBHEHHS
1.8 Ob6parumele peakun. XUMHUIecKoe paBHOBecHe. DaKTOPhI, BIUIOMINE HA COCTOSIHUE XUMUYecKkoro pasHoBecwsL. [Ipuanum Jle [larense
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BHGK’I‘pOHHTI/I'-IeCKaH Jucconuyanms. CunbHBIE U c1a0bIe QJICKTPOJIUTHI. Cpezla BOJHBIX paCTBOPOB BCUICCTB: KUCIad, HeﬁTpaHI)HaSI, mcJI04YHasd.

1.9
Crenens qucconuanuu. Peakiuyu noHHOro ooMeHa
1.10 Tunponus coneit. MonHoe npousBeneHune Boabl. Bogopoansiii mokazatens (pH) pactBopa
CriocoOBl BBIpa)KEHHS KOHIICHTPAIIMHM PacTBOPOB: MAaccoBasl JOJISI PAacTBOPEHHOTO BEUIECTBA, MOJIIpPHAS KOHIEHTpauus. HachkimeHHble U
111 HEHACBIIIEHHBIE PACTBOPHI, paCTBOPUMOCTh. KpuctamioruapaTsl
1.12 OKHCITHTENTBHO-BOCCTAHOBUTEbHBIE peakiini. [ToBeieHre BenecTB B cpeax ¢ pa3HbiM 3HaueHneM pH. MeTo bl 35eKTpoHHOTO OanaHca
1.13 DJEeKTPONIN3 PACTBOPOB U PACILIIABOB COJIEH
2 OCHOBBI HEOPraHUYECKON XUMHUU
2.1 Krnaccugukanus Heopranmdeckux coequHeHnid. HoMeHKIIaTypa HeOpraHHIeCKIX BEIIeCTB
XUMUYECKHEe CBOMCTBA BXKHEUIIINX METAJUIOB (HATPUIA, KaJIuii, KaJbIUi, MAarHUH, aTFOMUHUH, IUHK, XPOM, JKeJIe30, Me/Ib) U UX COSIMHEHH.
2.2 OO61ue crocoObl MoTyuYeHUs] METAJIOB
23 XUMUYECKHUE CBOWCTBA BKHEHIIMX HEMETaJUIOB (TaJloTeHOB, Cephl, a3oTa, (ocdopa, yriepona U KpeMHHs) U UX COEIWHEHHWH (OKCHUIOB,
KHCIIOPOCOIEPKAIINX KHCIOT, BOZOPOTHBIX COSTUHEHHH )
2.4 I'eneTnueckast cBsi3b HEOPraHMYECKUX BEUIECTB, MIPUHAIIECKAIINX K PA3IMYHbBIM KJlaccaMm
2.5 Unentudukaryst HeopraHnieckux coennHeHnil. KauecTBeHHbIE peakni Ha HEOPraHMYECKHE BEIECTBA U HOHBI
3 OCHOBBI OpraHHYECKOW XUMUHU
OCHOBHBIE TIOJIOKEHHSI TEOPHH XMMHUYECKOTO CTPOCHUSI OpraHMYecKuX coeAuHeHuil A.M. BytnepoBa. YTiiepoaHbIil CKeleT OpraHu4ecKoi
3.1 MoJIeKyNbl. KpaTHOCTh XUMHUYECKOH CBSI3U. G- U T-CBSI3U. SP3-, SP2-, SP-rUOpUAN3aMU opOUTaNeld aTOMOB Yriepojaa. 3aBHCHUMOCTh CBOMCTB
BEUIECTB OT XMMUYECKOI0 CTpoeHuUst MoneKyil. I'omosnoru. I'omonoruueckuil psg. M3omepus u u3omepsl
3.2 ITonsTre o ¢pyHKIMOHATBHOH rpymne. OpueHTarMoHHbIE 3()(hEeKTH 3aMecTHTeNeH
[IpencraBienue o KiaccUpUKaAIMKM OPraHUYECKUX BellecTB. HOMEHKIaTypa OpraHn4ecKux COeMHEHHH (CucTeMaTndyeckas) U TPUBHAIIbHBIC
3.3 Ha3BaHUs BXHENIINX NPEJCTaBUTENEH KJIACCOB OPraHUYECKUX BEIIECTB
3.4 CB00OTHOPAIMKATBHBINA U HOHHBIH MeXaHU3MBI peakimy. [lorsaTue o Hykiaeodme u anekrpodme. [IpaBmno Mapkosaukosa. [IpaBmio 3aiinesa
Ankanpl. XMMHUYECKHE CBOMCTBA aJIKaHOB: raJIOT€HUPOBaHKE, IETHIPUPOBAHUE, TEPMUUECKOE PasIOKEHHUEe, KPEKUHT, H30MEpHU3aLHsl, TOPEHHUE.
3.5 [onmyuenne amkanoB. I{ukmoanmkanpl. Crnenuguka CBOHCTB IMKIOATKAHOB C MalbiM pa3MepoM IHKIA. Peaknuu pHCOSHHHEHHUS
Y PaJUKAJIbHOTO 3aMELEHHSI
36 AnkeHpl. XUMHUYECKUE CBOWCTBA: PEaKLUUU NPUCOECIUHEHHUs (TaloreHHpOBaHUE, TUAPUPOBAHHE, T'HIPOraJOreHUpPOBaHUE, TUApaTalus),
TOPEHHMS, OKHCIICHHS U TIOMMepu3aiuy. [[poMBIIIICHHBIE 1 JTab0paTOpHbIe CIOCOOBI MOJYYCHHS ATKEHOB
37 Anxanuenpl. XUMHUYEeCKHE CBOMCTBA aJIKaJJUEHOB: PEaKIMU NMPUCOEAUHEHUS (THAPUPOBAHUE, raIOr€HUPOBAHKE), TOPEHUS U MOJIMMEPU3ALINH.
[Tony4yenue ankaaueHoB
AnkuHbl. XUMHUYECKHE CBOWCTBA: PEaKlMW MPUCOSAMHEHUS (TaJIOTCHUPOBAHWE, TUAPUPOBAHHE, TUAPATAINS, THAPOTAIOTCHUPOBAHUE) KaK
3.8 CIoCO0 TONMydYeHHs IOJIMMEPOB M JAPYTHX MOJE3HBIX MPOAYKTOB. Peakmmm 3aMemeHus. ['opeHHe ameTHieHa Kak HCTOYHHUK BBICOKO-

TEMIIEPATYpPHOI'O IUIAMEHU JUIs CBAPKU U pe3Kku MeTajlloB. IIpruMeHeHue aneTuieHa
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ApeHBI. XuUMHYECKHE CBOWMCTBa OCH30a: peaknun BHGKTpO(i)I/I.]'H)HOFO 3aMCIICHUSA, MPUCOCAUHCHUA (FI/II[pI/IpOBaHI/Ie, I‘aﬂOl"eHHpOBaHHC).
Peakuust ropcHusl. OCOOEHHOCTH XHMHYECKHUX CBOWMCTB TOJIyOJia. HonyquI/Ie O0cH30ma. OCOOEHHOCTH XHMHUYECKHUX CBOWCTB CTHUPOJIA.
HOJ’II/IMepI/IBaHHH CTHUPOJIA. CnocoOb1 TIOJIYYCHU U IPUMCHCHHUE apOMATHICCKUX YITICBOAOPOAOB

3.10

Couprtel. [lpenensHble 0IHOATOMHBIE CHUPTH.. XHUMHUYECKHE CBOMCTBA: B3aWMOJEHCTBHE C HATPUEM KaK CHoco0 YCTAHOBJICHHS HaJMYUs
THAPOKCOTPYIIIE, C TAIOTEHOBOAOPOJAMH KaK CIOCO0 IONYyYeHHsI PacTBOPHUTENEH, BHYTPH- U MEXMOICKYIApHAs Ieruapartarus. Peakmus
ropenus. [lomydenme staHonma: peakmust OpOXKEHHS TUIIOKO3BI, THAPATAIMA OSTHICHA. OTHWICHTIHNKONh W TIHIEPHH KakK IPeICTaBUTENIN
MIpeJIeIbHBIX MHOTOATOMHBIX CIIUPTOB

3.11

®denon. XuMHudyeckue cBoicTBa (heHoa (Peakiuy ¢ HaTpUEM, THAPOKCHIIOM HaTpus, pomoM). [Toryuenue penomna

3.12

Anbneruapl. XUMAYECKHE CBOMCTBA MpeEACTbHBIX allbJIETU0B: THAPUPOBAaHUE; KAUECTBEHHbBIE PEaKIMi Ha KapOOHMIbHYIO TPymIly (peakuus
«cepeOpsiHOTO 3epKanay, B3aumozeiicTBue ¢ ruapokcuaom menu (II). [lomyueHne npeneabHBIX aabAETHIOB: OKHCICHUE CTUPTOB, THApATAIINS
areTuiIeHa. Aneron
KaK MpeJICTaBUTeNh KeTOHOB. OCOOCHHOCTH PEAaKIMK OKHMCIICHHS alleTOHA

3.13

KapOoHoBBIe KHCIOTHL. XWMHYECKHE CBOWCTBA MPEHETHHBIX OIHOOCHOBHBIX KapOOHOBBIX KHCIOT. OCOOEHHOCTH XHMHYECKHX CBOHCTB
MypaBbHHOU KUCIOTHL. lloydeHne mpeaenbHbIX OTHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE ANKaHOB, AIKEHOB, TICPBHYHBIX CIHPTOB,
IpIeTua0B. Briciie npeaenbHbIe 1 HenpenebHble KapOOHOBHIE KHCIIOTHI

3.14

Crnoxxasie 3¢upsl 1 xupbl. CriocoOBI TOTyYeHHS CIOKHBIX 3pupoB. OOpaTHMOCTh peakimu dTepruukanuu. [IpuMeHeHne CI0KHBIX (DUPOB B
MUILIEBOH U Map(hIOMepHOIl IPOMBIIIICHHOCTH. JKUPBI Kak CII0KHBIE 3(UPHI TTHIIEPUHA U BBICIINX KAPOOHOBBIX KHCIOT. XUMHUYECKHE CBONCTBA
XHUPOB: THAPUPOBAHUE, OKHCIEHUE. | MAPOIN3, NN OMBUICHHUE, )KHUPOB KaK CIOCOO MPOMBIIIJIEHHOTO MOIYUYSHHS COJIEH BBICIINX KapOOHOBBIX
KHCIOT. MBI KaK COJIM BBICIINX KAPOOHOBBIX KHCIOT

3.15

XUMUYECKHE CBOWCTBA TIFOKO3BI: PEAKIMH C Y4acTHEM CIUPTOBBIX M AIBJCTUIAHON TPy W MOJIOYHOKHCIoe OpokeHue. [IpumeneHwue
[JIIOKO3bI, €€ 3HAaUE€HUE B KU3HEAEATEIIbHOCTU opranu3ma. Jlucaxapuabl: caxapo3a, MasibTo3a. BoccTanapimuBaromue 1 HEBOCCTaHABIMBAIOLIHE
mucaxapusl. 'unponus nucaxapunos. Ilomucaxapuapl: kpaxmaln, MKoreH. CTpoeHne MakpOMOJIEKY) Kpaxmalja, TJTMKOreHa U LEeJJTH0I03bI.
@u3nyecKrne CBOWCTBA KpaxMalla ! LEUTFOJIO3bl. XUMUYECKHE CBOMCTBA KpaxMana: THAPOJIN3, KAYECTBEHHASI PEAKIUS C HOAOM. XHUMHUYECKHE
CBOMCTBA IEIUTIONIO3BL: THAPOIIH3, TTOIydeHHE Y(QUPOB HEILTION036!. [IoHATHE 00 UCKYCCTBEHHBIX BOJOKHAX (BHCK03a, allETATHBIH MIEIK)

3.16

AMMHBI. AMUHBI KaK OpPraHUYECKHE OCHOBAHUS: PEAKIINH C BOJIOM, KUCIOTaMHU, PEAKIIMsI TOPEHUsl. AHUIIMH KaK MpPeJCTaBUTENb apOMaTHYECKUX
aMUHOB. XMMHYECKHE CBOMCTBA aHUIIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OpPOMHOMN BOJIOW, OKHcIeHHe. [lomydeHne aMMHOB alTKUIMPOBAHUEM
aMMHaKa 1 BOCCTAHOBJIEHHEM HUTPOIPOU3BOIHBIX YIIIEBOJIOPOIOB

3.17

AMUWHOKHCIIOTHI U O€JIKH. AMUHOKHUCIIOTHI Kak aM(OTEepHbIe OpraHuveckue coeArHeHUs. OCHOBHBIE aMHUHOKHCIIOTHI, 00pa3yroIiue OeNKH.
XWMUYeCKre CBOKCTBA OSJIKOB: THIIPOJIN3, ACHATYpaIlts, Ka4yeCTBEHHbBIC (IIBETHBIC) PEaKkINy Ha OEIKH

3.18

CtpoeHue W CTPYKTypa TOJUMEpPOB. 3aBUCHUMOCTh CBOWCTB TMOJMMEPOB OT CTPOCHHS MOJEeKyJd. OCHOBHBIE CIIOCOOBI IMONYYEHUS
BBICOKOMOJICKYIISIPHBIX COCTMHEHUI: peakiiuy NOJNMEpU3aliy 1 noaukoHaeHcanyn. Kiaccnukanys BoJIOKOH

3.19

Wnentudurkaryst opraHMYeCKUX COeUMHEHIN. Pelenue sKCriepuMeHTaNbHBIX 33a7ad Ha pacIlO3HABAHNE OPTaHIMYECKHUX BEIICCTB
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3.20 I'enernyeckas cBSA3b MEXIY KIACCAMU OPTaHUYECKUX COeTMHEHHH
4 XUMHSI U )KU3HD

4.1 XuMmus B OBceTHEBHOM Ku3HU. [IpaBuia 6e30macHoii paboThl ¢ €AKUMU, TOPIOYHUMHU U TOKCUYHBIMU BEILIECTBAMHU, CPEICTBAMH OBITOBON XUMHH
XuMUsL U 3I0pPOBbE. XUMHSI B MEAUIIMHE. XUMUS U CEIbCKOE XO3SIMCTBO. XUMHS B MPOMBIIUICHHOCTH. XUMUS U SHEPreTUKA: MPUPOIHBIN U

4.2 MOMYTHBIN HE(TSIHOM ra3bl, UX COCTaB U ucnoyib3oBanue. CoctaB HeTH U € nepepaboTka (IPUPOTHBIE HCTOUHUKH YTIIEBOJIOPOJIOB)

43 XuMHS U 3KOJIOTUs. XUMHYECKOE 3arpsA3HEHNE OKPYKAIOIIeH cpelibl U ero mocnenctsus. Oxpana ruapocepsl, TOUBEI, aTMOChephl, GIophl U
(hayHbI OT XMMHUYECKOTO 3arps3HeHus. [IpodieMa 0TX00B U MOOOYHBIX TPOIYKTOB. AJIbTEpHATHBHBIE HCTOUHUKH SHEPTUU
OO01ue mpencTaBieHUs] O MPOMBIIIICHHBIX CIOCO0aX MOJMYYeHHUs XMMHUYECKHX BEIIeCTB (Ha MpuUMepe MPOHU3BOJACTBA aMMHAKa, CEPHOMN

4.4 KHCTOTHI). U€pHasa u uBeTHas MeTauryprus. CTEKIO W CHIIMKATHAs MPOMBIIUIEHHOCTh. [IpoMblnuieHHas opranndeckas xumusi. CeIps€ aiis
OpPraHUYeCKON MPOMBIIIIICHHOCTH

5 Turnbl pacy€THBIX 3a1a4

PacuéTer Maccrl BemecTBa WM 00BEMa Ta30B 10 U3BECTHOMY KOJIIMIECTBY BEUIECTBA, Macce WIH 00bEMY OIHOTO U3 YIACTBYIOIIHNX B PEAKITIH

51 BEIIICCTB

5.2 Pacuétr! TermoBoro addexra peaxmu

5.3 PacuéTpl 00BEMHBIX OTHOLICHUH ra30B MPU XUMUYECKUX PEAKITHIX

5.4 Pacuérer Maccrl (00bEMa, KONMIMUECTBA BEMIECTBA) IPOIYKTOB PEAKIIUH, €CIIH OJTHO M3 BEIIECTB JaHO B U30BITKE (MMEET IIPUMECH)
Pacuétel MaccoBol MM 00BEMHOM JIOJI BBIXOJIa MMPOYKTA PEAKIIHN

55 OT TEOPETUYECKH BO3MOXKHOT'O

56 PaCIIéTLIUMaCCBIV(O@béMa,"KOJ'II/I‘IGCTBa BELECTBA) IPOJYKTA PEAKIIMHU, €CJIM OJHO U3 BELIECTB JaHO B BUJIE PaCTBOpaA C ONpeneIEHHOM
MaccOBOH J10JIEll paCTBOPEHHOTO BENIECTBA

5.7 Pacuérel ¢ ucnonbp3oBaHUEM MOHATUH «MaccoBas AOJSDY, «MOJSPHAs KOHLIEHTPALUs, «PaCTBOPUMOCTD)

58 Haxosxaenune MoJeKyIsIpHOH (OPMYITBI OPraHMIECKOTO BEIMIECTBA IO €T0 INTOTHOCTH M MACCOBBIM JTOJISIM 3JIEMEHTOB, BXOJSIIUX B €T0 COCTAB,
WJIM 110 MPOJYKTaM CrOpaHHs

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUIS1 YYEHUKA

Xumus. 11 knace/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos. M3natensctBo «poday.

METOIUYECKUE MATEPHUAJIbI VIS YYUTEJISA

1. Xumus. 11 xnacc. Yuebnuk (aBropst O. C. 'abpuenss, U. I'. Octpoymos, C. A. Cnankos).




2. Metomuueckoe niocobue. 11 xmace (aBropst O. C. ['abpuensn, U. I'. OctpoymoB).
3. [Iporpamma kypca xumun 1t 8—11 kiraccos obmeo0pazoBaTenbHbIX yupexaenuit (aBTopsl O. C. 'abpuensn, C. A. CnaakoB).

4. DnexTpoHHas popMa yueOHUKa.



