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Pazpnea 1. [lnanupyembie pe3yJibTaThl OCBOCHUA Y4eOHOT0 Kypca

JINYHOCTHBIMH pe3yjJbTaTaMH OCBOCHHA OCHOBHOM O6paSOBaTeJ'II>HOI71 mporpaMmbl OCHOBHOI'O O6I_HCI‘O 06p330BaHI/I${ SABJIAKOTCA:

® BOCIUTaHHE POCCUICKOM Ipa)kIaHCKON UIESHTUYHOCTH: MATPUOTH3MA, JIIOOBH U yBakeHHIO K OTeuecTBy, 4yBCTBa ropJ0CTH 3a CBOIO Ponuny,
3a POCCUICKYIO XUMHUYECKYIO HAYKY;

e (opMHUpPOBaHHE LEIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHON NMPAKTUKH, a
TaK)Xe COLIUAIbHOMY, KYJIbTYPHOMY, SI3bIKOBOMY M TyXOBHOMY MHOT'000pa3HI0 COBPEMEHHOT'O MUDA;

e (opmHupoBaHHE OTBETCTBEHHOTO OTHOIIEHHUS K YYEHUIO, TOTOBHOCTHM M CIIOCOOHOCTH K CaMOpPa3BUTHIO UM CaMOOOpA30BaHUIO Ha OCHOBE
MOTHBAIUH K 00YYCHHIO U MTO3HAHUIO, BEIOOPY MPpOodUIbHOro 00pa3oBaHusi HA OCHOBE HH(POPMAITUH O CYIIECTBYIOIINX MPO(ECCHsIX U JIMIHBIX
npoeccHoHaNbHBIX MPEANOYTeHUH, OCO3HAHHOMY MOCTPOCHHUIO HHAMBHYAbHOM 00pa30BaTEIbHOW TPACKTOPUU C YYETOM YCTOMYMBBIX
IO3HABATCJIbHBIX HHTCPECOB,

e (opmupoBaHNME KOMMYHUKATHBHON KOMIIETEHTHOCTH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIC0BATEILCKON, TBOPUSCKOM
U APYTUX BHUJIAX JI€ATEIbHOCTH;

e (opmupoBaHHE MOHHUMAHUS IIEHHOCTH 3JI0POBOTO M 0O€30macHOro oOpasza KU3HU; YCBOCHHE MpPaBUJ WHIWBUIYaTbHOTO M KOJJIEKTHUBHOTO
0€30MaCHOTO MOBE/ICHUS B UPE3BBIYAWHBIX CUTYAIUIX, YIPOKAIOIINX KU3HU U 3I0POBBIO JTIOCH;

e (opmupoBaHUE MO3HABATEIHLHOW W HWH(POPMAIIMOHHON KYJIBTYPHI, B TOM YHCJIC Pa3BUTHE HABBIKOB CAMOCTOSTEIBHOW pa0OTHI ¢ y4eOHBIMHU
HOCO6I/I$IMI/I, KHUTaMH, JOCTYIIHBIMHA MHCTPYMCHTAMH U TEXHUYCCKUMHA CPEACTBAMU I/IH(l)OpMaIII/IOHHBIX TGXHOHOFHﬁ;

e (opmMHpOBaHHE OCHOB 3KOJOTMYECKOIO CO3HAHMS HAa OCHOBE NpPHU3HAHMS LIEHHOCTH YXU3HU BO BCEX €€ MPOSIBICHUAX U HEOOXOIUMOCTU
OTBETCTBEHHOT'0, OEPEKHOT0 OTHOILIEHUS K OKpYXKaIolIeil cpene;

e pa3BHUTHE TOTOBHOCTH K PEIICHHUIO TBOPUECKUX 3a/1ay, YMEHHUS HaXOAUThH a/IeKBaTHbIE CIIOCOOBI MOBEJACHHS U B3aMMOJCHCTBHS ¢ TapTHEPAMHU
BO BpeMs yueOHOU U BHEy4eOHOU AesITeNbHOCTH, CIIOCOOHOCTH OLIEHUBATh MPOOJIEMHbBIE CUTYallUl U ONEPAaTUBHO IMPUHUMATh OTBETCTBEHHbIE
pElIeHUs B Pa3TUYHBIX MPOJYKTUBHBIX BUJIAX JIEATEIHHOCTH (ydeOHas MOMCKOBO-UCCIIEI0OBATENbCKAs, KITyOHAsl, MPOEKTHAs, KPYXKKOBAs U T. TI.

)

MeTaHpe}]MeTHI)IMI/[ pe3yjJbTaTaMi OCBOCHHA OCHOBHOM O6paSOBaT€J'H)HOI71 nporpamMmbl OCHOBHOT'O 06Hl€FO 06pa3OBaHI/I$I SABIIAKOTCA:

® OBJAJICHWE HABBIKAMH CaMOCTOSITEIHHOTO MPHOOPETEHUS HOBBIX 3HAHWM, OpPraHM3AIMH Y4eOHOW NeATeIbHOCTH, IMOUCKA CpEeICTB €€
OCYUIECTBJICHUS;

® yYMEHHE IUIAHUPOBATh MYTH JIOCTUKEHUsS LIeJIed Ha OCHOBE CAMOCTOSITEIBHOTO aHAIM3a YCIOBUM U CPEACTB UX JOCTHUKEHUS, BBLACIATH
aTbTEPHATUBHBIC CIIOCOOBI JOCTHKEHHUSI 1M U BBIOMpaTh Hanbosiee 2(h(EKTUBHBIN CIIOCO0, OCYIIECTBISITh TO3HABATEILHYIO pedekcuio B
OTHOIICHUH JCHCTBHIA MO PEIICHUIO YIeOHBIX U MIO3HABATEIbHBIX 3a7a4.



e yMEHHE NOHUMATh MPOOJIEMy, CTABUTH BOIPOCHI, BEIAIBUTaTh THUIOTE3Y, 1aBaTh ONpEAeIICHUE MMOHITUSAM, KIaCCU(PHUIUPOBATh, CTPYKTYPHPOBAThH
MaTepHall, IPOBOAUTh SKCIIEPUMEHTHI, ApIyMEHTUPOBATh COOCTBEHHYIO MO3ULIUIO, (POPMYJINPOBATH BHIBOJIBI U 3aKIFOUEHUS;

® YMCHHME COOTHOCUTBH CBOU JIEHCTBUSA C IUNIAHUPYEMBIMU PE3YJIbTaTaMH, OCYLIECTBIIATh KOHTPOJIb CBOEH JEATEIBHOCTH B IIPOLIECCE JOCTHKEHUS
pe3yiabTara, OIpENeNATh CIOCOObI JCHCTBHI B paMKax MpPEUIOKEHHBIX YCIOBUNH W TpeOOBAaHWH, KOPPEKTUPOBATH CBOU JICHCTBUSA B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTyaluen;

e (opMHUpOBaHME M PA3BUTUE KOMIIETEHTHOCTH B OOJACTH HCIOJb30BAHUS HHCTPYMEHTOB M TEXHMUYECKHX CPEJICTB HH(GOPMALlMOHHBIX
TEXHOJIOTUH (KOMIIBIOTEPOB U MPOrPaMMHOI0 00ecreueHus) Kak HHCTPYMEHTAIbHO OCHOBBI Pa3BUTHSI KOMMYHHKATUBHBIX U MO3HABATEIbHBIX
YHHUBEPCATbHBIX YICOHBIX JICHCTBHIA,

e yMEHHE CO3/aBaTh, IPUMEHATH U MPEOOPA30BBHIBATH 3HAKH U CUMBOJIBI, MOJICIIM U CXEMBI JIJIsl pEIICHUs YIeOHbBIX U MO3HABATEIbHBIX 3a/1a4;

e yMEHHE WH3BJIEKaTh HMH()OPMAIMIO M3 Pa3TUYHBIX HMCTOYHHKOB (BKJIIOYas CpPEACTBA MAaccOBOW HH(pOpMAIMU, KOMIIAKT-AMCKH Y4eOHOTO
Ha3zHaueHus, pecypchl MHTepHeTa), CBOOOJHO IOJIB30BAaThCS CHPABOYHOM JIMTEpaTypod, B TOM YHCIIE M Ha 3JIEKTPOHHBIX HOCHUTEISX,
co0IIr01aTh HOPMBI HHPOPMALTMOHHOW N30MPATEILHOCTH, STHKH;

e yMEHHME Ha MPAKTUKE MOJIb30BATHCS OCHOBHBIMM JIOTUYECKUMHU IIPUEMaMHU, METOJaMU HaOJIOJIEHUs, MOJCIUPOBAHMsI, OObSICHEHNUS, PEILICHUS
po6JIeM, IPOTHO3UPOBAHUS U JIp.;

® yMEHHE OPraHU30BBIBATh CBOIO JKU3Hb B COOTBETCTBHUHM C MPEICTABICHUSIMH O 3I0pOBOM 00pa3e >KHU3HHU, IPaBax U 00S3aHHOCTAX I'PaKJaHMHA,
LIEHHOCTAX OBbITHS, KYJIbTYPbl M COHMAIBHOIO B3aUMOICHCTBUSI;

® YMEHME BBINOJIHATh ITI03HABATEIIBHBIC U IPAKTUYECKUE 3a/1aHNs], B TOM YUCIIE IPOEKTHBIE;

® yMEHHE CAMOCTOATEIbHO U apryMEHTHUPOBAHHO OLIEHMBATh CBOU JEMCTBHSI M JIEHCTBUS OJIHOKJIACCHUKOB, COJIEP)KAaTEJIbHO OOOCHOBBIBAs
MPaBUIBHOCTh WJIM OIMIMOOYHOCTH PE3yNbTaTa U Crocoda IEHCTBHS, a/leKBaTHO OLEHMBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (pakTHUecKoro
WJIY TIPEIIIONIaraéMoro pacxo/ia peCypcoB Ha peIleHHE 3a/1a4H, @ TAKKE CBOM BO3ZMOXXHOCTH B JJOCTHKEHUU L€ ONPEACIIEHHON CI10KHOCTH;

e yMeHue paboraTb B rpymne — 3((eKTHBHO COTpyAHHMYATh M B3aUMOJCHCTBOBaTh Ha OCHOBE KOOPAMHALIMU Pa3IMYHbIX MO3UMLUN Hpu
BbIPa0OTKE OOILEro pelIeHns: B COBMECTHON AESITENbHOCTH; CIylIaTh MapTHepa, GopMyInpOBaTh U apryMEHTUPOBATh CBOE€ MHEHHE, KOPPEKTHO
OTCTauBaTh CBOIO MO3ULHMIO U KOOPAUHUPOBATH €€ C MO3ULIMU MTAPTHEPOB, B TOM YKCJIE B CUTyallUU CTOJKHOBEHHUS UHTEPECOB; NPOAYKTUBHO
paspemate KOHQIMKTHl HAa OCHOBE ydeTa MHTEPECOB U MO3MUIMM BCEX €ro y4acTHHUKOB, NOMCKA U OLIEHKH aJbTEPHAaTUBHBIX CIOCOOOB
paspenieHns: KOH(IUKTOB.

IIpeameTHbIME pe3yabTaTaMM 0cBoeHUss OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs SBISIOTCA:

L4 (1)0pMI/IpOBaHI/I€ NEPBOHAYATIBHBIX CHCTCMATHU3UPOBAHHBIX HpGI[CTaBJ'IeHI/Iﬁ 0 BCIICCTBAX, UX MPEBPALICHUAX W NPAKTHUYCCKOM IPHUMCHCHHU,
OBJIaICHHUC MOHATUMHEIM arnmnapaTomMm U CUMBOJIMYCCKUM SA3BIKOM XUMHUU,

® 0CO3HAaHHE OOBEKTUBHO 3HAUYMMOCTH OCHOB XHUMHUYECKOM HAayKH Kak o0actu COBpPCMCHHOT'O €CTCCTBO3HAHHA, XUMHUYCCKUX HpeBpaH_[eHI/Ifl
OpPraHNYCCKUX U HCOPIraHUYCCKHX BCIICCTB KaK OCHOBBI MHOTHX SIBIICHUI JKUBON M HEXXHUBOM TIpUPOABI; YI‘J'IY6J'ICHI/IC Hpe)lCTaBJ'ICHI/Iﬁ )
MaT€pHuaJIbHOM €IMHCTBE MHPA;

® OBJJaACHHUEC OCHOBaAMH XUMHYIECKON TpaMOTHOCTH: CITOCOOHOCTEIO AHAJIM3UPOBATH U 00BEKTHBHO OLCHUBATH )KU3HCHHBIC CUTyalluH, CBA3aHHBIC



C XUMHEH, HaBbIKaMH O€30MacHOro OOpalleHHs] C BEUIECTBaMH, HCIOJIb3YEeMbIMH B TOBCETHEBHOM >KM3HH; YMEHHEM aHAJIU3UPOBaTh U
IUTAHUPOBATH SKOJIOTUYECKH OE30MaCHOE MOBEICHHUE B LENAX COSPEKEHNUS 3J0POBbS U OKPYKAIOIIEH Cpeibl;

e (opMHUpOBaHHE YMEHUN yCTAHABIMBATH CBSA3U MEXKIY PEbHO HAOII0IaEMBIMU XUMUYECKUMU SIBJICHUSMH U MPOLECCAMU, IIPOUCXOSAIIUMH B
MUKpPOMHpE, OOBSICHATH NPUYUHBI MHOT00Opa3usi BEUIECTB, 3aBHCHUMOCTh HMX CBOWCTB OT COCTaBa M CTPOEHHUS, a TaKkKe 3aBHUCHUMOCTh
MIPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

e TpUOOpETEHHUs OIbITa HCIOJB30BAHUS PA3IUYHBIX METOJOB H3YUCHHs BEIIECTB; HAONIONEHHS 3a MX IPEBpAILCHUSAMH IPH MPOBEICHHU
HECJIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB C HCIOIb30BaHUEM J1aOOPATOPHOro 000pyI0BaHUS U MPUOOPOB;

e yMEHHE OKa3blBaTh IMEPBYI0 IIOMOIIb IPH OTPABIEHUSX, OKOTax M JAPYTUX TpaBMaX, CBA3AHHBIX C BEIIECTBAMU U JIaOOPATOPHBIM
o0opyIOoBaHUEM;

e OBJaJeHUE NpuUeMaMu paboThl ¢ HMH(pOpMalMeld XUMHUYECKOTO COJEep)KaHus, MPEICTaBICHHON B pa3Ho ¢opme (B BHIE TeKcTa, (Gopmy,
rpaduKoB, TAOJMYHBIX TAHHBIX, CXeM, (hoTorpadwuii u 1p.)

e Co3/aHWe OCHOBBHI JUIsi (POPMHUPOBAHUS MHTEPECA K PACHIMPEHHUIO U YIIIYOJCHHIO XMMHYECKHX 3HAHWN M BBIOOpA XMMHUHM KaK IMPOQHIEHOTO
mpenMeTa MpH MEpexo/ie Ha CTYNeHb cpeaHero (MmoiHoro) oOmiero oOpa3oBaHHs, a B JajbHeilieM M B KauecTBe c(epbl CBOE
npodeccHnoHATLHOM IeATEIIEHOCTH;

e (opMHUpOBaHHE TPEICTABICHUI O 3HAUYCHHMH XWMHYECKOW HAyKHM B PEHICHUH COBPEMEHHBIX SKOJIOTUYECKHX MNpobdjeM, B TOM 4YHCIE B
MPEIOTBPALICHIUN TEXHOTEHHBIX U SKOJIOTHUECKUX KaTacTpod.

TpeOoBaHusI K YPOBHIO NOATOTOBKH 00Y4YAKOIIHUXCH:

BrInyCKHUK HAy4nTCA:

* OCHOBaM pean3alliy MPOEKTHO-UCCIIE0BATENBCKON AEATENbHOCTH;

* MPOBOAUTH HAOJIOICHUE U SKCTIEPUMEHT I10]] PYKOBOJICTBOM yUUTEJIS;

* OCYIIECTBIIATH PACIIMPEHHBIN MOUCK MH(OPMAIIMK ¢ UCTIOIB30BAaHUEM pecypcoB OnbnmnoTek u MHTepHeTa;

* CO3/1aBaTh M MPEOOPA30OBHIBATH MOJICTU U CXEMBI JUIs pEIIeHUs 3a/1a4;

* OCYIIECTBIIATH BEIOOP Hanbomnee 3P PEeKTUBHBIX CIOCOOOB PEIIeHHUs 3374 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUIA;

* J1aBaTh OIPECIICHUE MTOHATUSIM;

* YCTaHABJIMBATh IPUYMUHHO-CIIE/ICTBEHHBIE CBS3U;

* OCYIIIECTBJIATH JIOTHYECKYIO ONEPaIUI0 YCTAHOBJIEHHUS POJIOBUIOBBIX OTHOIIICHUM, OTPAaHUYEHUE TIOHITHS;

* 0000111aTh TOHITUS — OCYIIECTBIISATH JJOTHUECKYIO OMEpaIlfio epexo/ia OT BUAOBBIX MPU3HAKOB K POJJOBOMY MOHSTHIO, OT OHATHS C MEHBIITUM
00BEMOM K ITOHATHIO ¢ OOJIBITUM 00BEMOM;

* OCYIIECTBIIATH CPABHEHHE, CEPUALIUIO U KIIACCU(PUKAIINIO, CAMOCTOSITENILHO BBIOMPAsi OCHOBAHUS U KPUTEPUU TSl YKa3aHHBIX JIOTUYECKUX OTepallHii;
* CTPOUTH KIACCU(DUKAITNIO HA OCHOBE JUXOTOMHYECKOTO JIeJICHUS (Ha OCHOBE OTPHUIIAHUSA);

* CTPOUTH JIOTHUYECKOE PACCYKICHHE, BKIIOYAIOIIEE YCTAHOBICHUE IPUUYNHHO-CIIE/ICTBEHHBIX CBS3€H;

* OOBSICHATD SIBJICHHUSI, IPOIIECCHI, CBS3W U OTHOIIEHUS, BBISBIIIEMbBIE B X0J1€ UCCIICTOBAHMS;



* OCHOBaM 03HAKOMHTEIBHOTO, U3YyUaIOIIEeT0, YCBAaUBAIOMIECTO M IIOMCKOBOTO YTCHHUS;
* CTPYKTYPHUPOBATh TEKCTHI, BKIIOYAsi YMEHUE BBIJCISTH IIABHOE M BTOPOCTENICHHOE, TTIAaBHYIO HJICI0 TEKCTA, BBICTPAUBATH MOCIICIOBATEILHOCTD
OIMCBHIBAEMBIX COOBITH;

* paboTaTh ¢ MeTad)OpaMy — MOHUMAThH IEPEHOCHBIN CMBICI BBIPAKEHUHN, TOHUMATh M YIOTPEOISATH 000POTHI peUH, MOCTPOCHHBIE HA CKPHITOM
yno00IeHIH, 00pa3HOM COJIMIKEHUHU CJIOB.

* HCIIOJIB30BATh Pa3IMyYHbIC MPUEMBI TToncka nHpopmanuu B UHTEpHETE, TOMCKOBBIE CEPBUCHI, CTPOUTH 3aPOCHI AJIs TOMCKa HHPOpMAINH U
AHAJM3UPOBATh PE3YJIbTATHI TOUCKA;

* HCIIOJIB30BATh MPUEMBI TIOMCKA MH(OPMAIIUY Ha TIEPCOHATTLHOM KOMIThIOTEpE, B HHPOPMAIIMOHHOM Cpelie yUPESKISHUS U B 00pa30BaTeIbHOM
MIPOCTPAHCTBE;

* HCIIOJIB30BATh Pa3IMYHbIC OMOINOTEYHBIC, B TOM YHCIIE 3JIEKTPOHHBIE, KATAJIOTH /ISl TOMCKA HEOOXOIMMBIX KHUT;

* CKaTh MH(OPMAIIMIO B Pa3IMYHBIX 0a3ax JaHHBIX, CO3/1aBaTh M 3aIOJHATH 0a3bl JAHHBIX, B YACTHOCTU UCIIOJIb30BaTh Pa3IMYHbIC OMPEICITUTEIIN;
* hopmupoBaTh COOCTBEHHOE MHPOPMAITMOHHOE IIPOCTPAHCTBO: CO3/]aBaTh CHCTEMBI ITAIOK U Pa3MeIlaTh B HUX HY)KHbIC HH()OPMAIIMOHHBIC
WCTOYHUKH, pa3Meniath HHPopmanuio B MIHTepHeTE.

* IJTAHUPOBATH ¥ BBITIOJHATH yU4eOHOE MCCIICOBAHUE U YUEOHBIN MIPOCKT, HCIIONIB3ysS 000PYI0BaHHUE, MOJICIIH, METOIbI M IPUEMBI, a/ICKBATHBIC
UCCIIeyeMOH mpooiieMe;

* BEIOMPATH U MCIIOJIH30BATh METO/IBI, PEICBAHTHEIC pacCMaTprUBaeMoi mpobieme;

* pacro3HaBaTh U CTaBUTh BOIIPOCHI, OTBETHI HA KOTOPBIC MOTYT OBITh MOJIyYSHBI ITYTEM HAYYHOTO UCCIICOBAHMSI, OTOMPATh aICKBATHBIC METO,IbI
UCCIIeIOBaHMs, ((OPMYITHPOBATH BBITCKAIOIINE U3 UCCIICIOBAHUS BBIBOJIBL;

* UCIIOJIH30BATh TAKKE MATEMAaTHUYECKUE METOJIbI U TIPUEMBI, KaK aOCTpaKIUs U UcaTr3allys, J0Ka3aTeIbCTBO, JJ0KA3aTeIbCTBO OT IPOTHBHOTO,
JI0Ka3aTeJIbCTBO TI0 aHAIIOTHH, OTIPOBEPIKEHUE, KOHTPIPUMED, HHAYKTUBHBIC H JISTYKTUBHBIC PACCYXKICHHS, TOCTPOCHHUE U UCTIOJTHEHHE aJTOPUTMA;
* HCIIOJIb30BAaTh TAKUE €CTECTBEHHO-HAYYHBIE METO/IBI U TPUEMBI, KaK HAOI0IeHHIE, TOCTAHOBKA MPOOJIEMBI, BBIBUKEHHUE «XOPOIIEH THIIOTE3bI»,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE, NCITOJIE30BAHNE MATEMATHUECKUX MOJICNIeH, TEOPETHUECKOe 000CHOBAHHUE, YCTAHOBJICHHE TPAHUI] TPUMEHUMOCTH
MOJIETTH/TEOPHH;

* HCITOJIE30BAaTh HEKOTOPBIC METO/IBI ITOJTYICHUS 3HAHHMA, XapaKTEePHBIE JIJIST CONUATBHBIX H HCTOPUIECKUX HAYK: ITOCTAaHOBKA MPOOJIEMBI, OTPOCHI,
OIHCaHWe, CPABHUTEIBHOE HCTOPUUECKOE OMUCaHNe, 00bICHEHUE, UCTIONb30BAHUE CTATUCTUYECKUX JTAHHBIX, MHTEPIpETaIus (pakToB;

* SICHO, JIOTHYHO ¥ TOYHO M3JIaraTh CBOIO TOUYKY 3PEHUs, UCTIOIh30BaTh S3IKOBBIC CPEJICTBA, aJICKBATHBIE 00CYX/TaeMOol pobiieme;

* OTNINYATh (PAKTHI OT CY)KJIEHUH, MHEHUI U OLIEHOK, KPUTUYECKU OTHOCUTHCS K CYKJICHUSIM, MHEHHSIM, OIIEHKaM, pEeKOHCTPYHPOBATh UX OCHOBAHUS;
* BHJICTh 1 KOMMEHTHPOBATh CBS3b HAYYHOTO 3HAHUS U IICHHOCTHBIX YCTAHOBOK, MOPAITBHBIX CYKJICHUH TPU TOTy4SeHUH, PACTIPOCTPAHESHUH H
MPUMEHEHUN HAyYHOTO 3HAHMSL.

* OITUCBIBATH CBOMCTBA TBEPBIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBIACISS UX CYIICCTBEHHBIC PU3HAKH,

* XapaKTepHU30BaTh BEIIECTBA MO COCTABY, CTPOCHHIO M CBOWCTBAM, YCTAaHABIMBATh IPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY JaHHBIMHU
XapaKTePUCTHKAMU BEIIECTBA;



* PaCKpBIBAaTh CMBICI OCHOBHBIX XUMHUYECKUX ITOHATHI «aTOM», «MOJIEKYJIa», «XUMHUYECKUAN DIIEMEHT», «IIPOCTOE BEILECTBOY, «CI0KHOE BEILIECTBOY,
«BAJICHTHOCTbL», UCII0JIb3Ys 3HAKOBYIO CUCTEMY XUMHU,

* 1300pa)kaTh COCTAaB MPOCTEUIINX BEIIECTB € MOMOIIbI0 XUMUYECKUX (POPMYIT U CYLTHOCTh XUMHUECKUX PEAKIMHA C IOMOLIBIO XUMHUYECKUX
YPaBHEHU;

* BBIYMCIIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO X MOJIIPHYIO MacChl BEILIECTB, a TAK)KE MAaCCOBYIO JIOJII0 XMMHYECKOIO 3JIEMEHTA B COSAMHEHUAX IS
OLICHKHU UX IPAKTUYECKON 3HAYUMOCTH;

* CPaBHUBATh 110 COCTABY OKCHJIbI, OCHOBAHHUS, KACJIOTBI, COJIH;

® KJIaCCI/ICI)I/II_[I/IPOBaTB OKCHAbI 1 OCHOBAHU 110 CBOﬁCTBaM, KHCJIOTBI U COJIM 11O COCTABY,

* ONMCHIBATh COCTaB, CBOIMCTBA U 3HaUCHHE (B IPUPOJIE U MIPAKTUUYECKON AEATEIIbHOCTH YEI0BEKa) IPOCTHIX BELIECTB — KUCJIOPOia U BOAOPOAA;

¢ IaBaTb CPABHUTCIIbHYIO XaPAKTCPUCTHKY XUMHUYCCKUX DJICMCHTOB U BaKHEHIITNX COGI[I/IHCHI/Iﬁ €CTECTBCHHBIX CEMEHUCTB IICJIOYHBIX MCTAIJIOB 1
raJIOrE€HOB;

* [10JIb30BaThCS JAOOPATOPHBIM 000PYIOBAaHUEM U XUMUYECKON NOCY/10M;

* [IPOBOJIUTH HECIIOXKHBIE XMMUYECKHE OTIBITHI U HAOII0A€HUS 32 U3MEHEHUSIMH CBOMCTB BEIIECTB B IPOLIECCE UX MPEBpaIleHUi; COOII01aTh IpaBUiIa
TEXHUKHU 0€30IaCHOCTH IIpu MMPOBECACHNUN Ha6JIIOI[eHI/II71 U OIIBITOB,

* pa3yIn4aTh HKCIEPUMEHTAIBHO KMCIIOTHI U IIENOUH, MT0JIb3YSICh HHAMKATOPAaMH; OCO3HABATh HEOOXOIUMOCTh COOIOACHUS Mep 0€30MacCHOCTH PU
0OpallleHUU ¢ KUCJIOTAaMH U LIETI09aMH.

* ONpEAEIATh MPUHAAIICKHOCTh HEOPTaHMUECKUX BEIIECTB K OJJHOMY U3 U3YUEHHBIX KJIACCOB/TPYIII: METAJJIbl U HEMETAJUIbl, OKCH/IbI, OCHOBaHMS,
KHCJIIOTBI, COJIH;

* COCTaBJIATH (POPMYJIbI BEIIECTB 10 UX HA3BAHUSM;

® ONpCAC/IATh BAJICHTHOCTDb U CTCIICHL OKUCIICHUS 3JICMCHTOB B BEIICCTBAX,

BBIITyCKHHK NTOJIy9UT BO3MOKHOCTh HAYYHUThCS:

*0CO3HABAaTh 3HAYECHUE TEOPETUUECKUX 3HAHUH JJI IPAKTUYECKOU NEATEIbHOCTH YEI0BEKA;

* OIIMCBIBATh N3YUYEHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CHCTEMHOT'O aHAJIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSAX NMEPHUOANYECKON CUCTEMBl XUMHUUECKUX 3JIEMEHTOB Ul OOBSICHEHUS U IPEJBUIEHUS CBONCTB KOHKPETHBIX
BEILIECTB;

* pa3BUBaTh HH(POPMAILIMOHHYIO KOMIIETEHTHOCTb IIOCPEJCTBOM YIyOsIeHUs 3HAaHUH 00 MCTOPUU CTAaHOBJIEHHUS XUMUYECKON HayKH, €€ OCHOBHBIX
MTOHATUH, IEPUOINYECKOT0 3aKOHA KaK OJJHOTO U3 BAKHEUIINX 3aKOHOB IPUPOJIBI, 4 TAKXKE O COBPEMEHHBIX JOCTHKCHHSX HAYKU U TEXHUKH.

* COCTaBIISATh MOJICKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS 110 COKPALEHHBIM MOHHBIM YPAaBHEHUSIM;

* IPUBOJUTH ITPUMEPBI PEAKLIUN, TOATBEPKIAIOIINX CYIIECTBOBAHNE B3aUMOCBSI3A MEKy OCHOBHBIMH KJIACCAMU HEOPTraHWYECKUX BEIIECTB;

* IPOrHO3UPOBATH PE3YyIbTATHI BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB HA M3MEHEHHUE CKOPOCTH XUMHUECKON pPeaKlny;

* IPOTHO3UPOBATH PE3YIbTAThl BO3AECUCTBUS Pa3IMUHbIX ()aKTOPOB HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHSI.

* IPOrHO3UPOBATh XUMUYECKHUE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHUS;



* IPOrHO3UPOBATh CIOCOOHOCTH BEILIECTBA MIPOSABIATH OKUCIUTEIbHBIE UIIM BOCCTAHOBUTEBHBIE CBOMCTBA C YUETOM CTENIEHEH OKUCIIEHUS 2JIEMEHTOB,
BXOJAIIMX B €0 COCTaB;

* BBIIBIIATH CYLIECTBOBAHME FEHETUYECKOM B3aUMOCBSI3U MEXK]y BEIIECTBAMU B PSIY: MPOCTOE BEIIECTBO — OKCHUJL — I'MIPOKCH]L — COJIb;

* XapaKTepU30BaTh 0COOBIC CBOIICTBAa KOHIIEHTPUPOBAHHBIX CEPHOM U @30THOM KHUCIIOT;

* IPUBOAMTH IIPUMEPBl YPAaBHEHUH PEeaKLUi, JIEKAIIUX B OCHOBE IPOMBIIIUIEHHBIX CIIOCOOOB MOIY4YE€HUSI AMMHUAKa, CEPHOI KMCIIOThI, YyT'yHa U CTalH;
* OMHCHIBATh (PU3NYECKHE M XUMHUYECKHUE MTPOLECCHI, SBIISIOIINECS YaCThIO KPYrOBOPOTA BEIIECTB B PUPOJIE;

* OPraHU30BbIBaTh, IPOBOAUTH YUEHUYECKUE IPOCKTHI 10 UCCIIEIOBAHUIO CBOMCTB BEILECTB, MMEIOIIMX BaXHOE IIPAKTUYECKOE 3HAYCHHUE.

* IpaMOTHO 00paIIaThCs C BEIECTBAMU B IIOBCEIHEBHOW KHU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTb COOJIIOICHHSI TPABUII SKOJIOIMYECKH O€3011aCHOT0 MIOBEACHUS B OKpY Karollel NPUPOIHOM cpele;

* IOHUMATh CMBICT U HEOOXOIMMOCTh COOJIOICHUS TIPEATUCAHHH, TIPEAJIaraeMbIX B MHCTPYKIHUAX 110 HCIIOJIB30BaHMIO JICKAPCTB, CPEIACTB OBITOBOM
XUMHHU U IP.;

* HCII0JIb30BATh IPHUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH NP BHIIOIHEHUH UCCIIE0BATEIbCKUX IIPOEKTOB 110 U3YUYEHUIO CBOICTB, CIIOCOOOB
IIOJIy4YEHUS U PacllO3HABaHUs BELIECTB;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YSI CPEJICTBA YCTHON M MUCHhbMEHHOW KOMMYHUKAIIUH TP paboTe C TEeKCTaMH y4eOHUKA U
JONOJTHUTEIBHOM IUTEpaTypoid, CIpaBOYHBIMHU TaOJIMLIAMH, IPOSIBIATH TOTOBHOCTh K YBaXKEHUIO HHOM TOUKH 3pEHHsI TPU 00CYXIEHUU Pe3yIbTaTOB
BBITIOJTHEHHON padOoThI;

* 00BEKTUBHO OLIEHMBATh HH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX MPOIECCaX, KpUTUUECKH OTHOCUTBHCS K IICEBIOHAyYHON MHPOpMaLUH,
He00pOCOBECTHOM peKiiaMe, KacaroIIecsl UCII0JIb30BAHUS PA3IUYHBIX BEIIECTB.

Paszpnea II. Conepskanune yueOHOro nmpeamera

IToBTOpPeHNE HEKOTOPBIX BONPOCOB Kypca 8 kiaacca (44)

CTpOGHI/Ie aToMma. HCpI/IO,Z[I/I"IeCKI/Iﬁ 3aKOH U IIEpuognvcCcKasd CHCTCMa XUMHUYCCKUX 3JICMCHTOB I[ H. Menneneena. 3aKOHOMepHOCTI/I HN3MCHCHUA
CBOICTB 3JICMCHTOB B nepruoaax v rpymniax. Crenens okuciieHUs. BajeHTHOCTE. CBGI[CHI/I?I 0 COCTaB€ U HOMCHKJIATYpPC OCHOBHBIX KJIaCCOB
HCOPTaHNUYCCKUX COCI[I/IHGHI/Iﬁ.

ﬂeMOHCTpaHHH. 1. O6paBHH HEOPTraHNYCCKUX COE€IUHEHMH. 2. Mogenu KPpHUCTATNINYCCKUX PCIICTOK. 3. OHBITLI, PacCKpbIBaAOIINEC B3AUMOCBA3b
CTPOCHUA U CBOMCTB.

JlabopaTopHblii onbIT 1. PaccMoTpenne 00pa3iioB OKCHUIOB, COJIEH, KUCIIOT, OCHOBAHHUH.



Pa3nen 1. Teoperuueckue ocHoBbI xuMuu (15 yacoB)

Tema 1. XumMuueckue peakiuy U 3aKOHOMEPHOCTH UX NpoTekaHusi (4uyaca)

OHepreTuka XUMHUYECKUX peakuuil. Juepeus akmusayuu. [lonamue o npomediCymouHvlX aKmueuposaHHvlx Komniaekcax. TerynoBoit
sddekr. Tepmoxumudeckoe ypaBHEHHE. XUMUYecKas KuHETHKA. CKOpOCTh XUMHYECKOW peakuuu. DakTopbl, BIUSIONME HA CKOPOCTh
XUMHYECKON peakiuu. 3aKOoH JNEHCTBUS Macc. 3asucumocms ckopocmu om yciosuii npomexkanus peaxyuu. Katanus u xatanu- 3atopsl. Obwue
CBEOCHUSL O 2OMO2EHHOM U 2emepO2eHHOM Kamanuze. XUMHUYECKOE PAaBHOBECUE, GIUAHUE PA3IUYHBIX (PAKMOPO8 HA cMeujeHue pPAasHOBECUs..
Memoo onpedenenusi ckopocmu xumudeckux peakyutl. nepeemuxa u nuwja. Kanoputinocms 6enkos, socupos, y2neso0os.

JemoncTpanuu: 1. 3aBUCHMOCTh CKOPOCTH PEAKIMH OT KOHLEHTPALUU PEarupyrouX BemecTB. 2. 3aBUCUMOCTh CKOPOCTH PEaKIUU OT
TeMneparypsbl. 3. 3aBUCHMOCTb CKOPOCTH pEaKLUU OT MPUPOAbl pearupyromux BeuecTs. 4. BiusHue KOHIEHTpAlUU pearupyoiuux BeIeCTB Ha
XUMHYECKOe paBHOBecHe (Ha mpuMepe B3aumojeiicTBus xiopuaa xeneza (III) ¢ poganunom kanus). 5. B3aumoneiicTBue antOMUHUS C HOJOM B
NPUCYTCTBUH BOJIbL. 6. B3auMoeiicTBre iepokcuia Bogopoa ¢ okcuaom Maprauia (V).

JlabopaTopHblii onbIT. 1. ONbITHL, BRIACHSIONMINE 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEaKIHH OT MPHUPOJbI pEearrpyrolinX BEIIeCTB
(B3auMo/ielicTBUE LIMHKA C COJISIHOM M YKCYCHOM KHMCIIOTaMHM), OT IUIOLIaJM MOBEPXHOCTH CONPUKOCHOBEHMS (B3aUMOAECHCTBHE PA3JIMYHBIX I10
pasMepy rpaHyl IMHKA C COJITHOM KHMCIIOTOHM), OT KOHLIEHTpAlUW U TeMieparypbl (B3aummopeiictBue okcuaa menu (II) ¢ cepHoit kucmoroit
Pa3IMYHOM KOHLIEHTpALMM [IPH pa3HbIX TeMIeparypax). 2. PaznoxkeHue nepokcuaa BOAOPOa B MPUCYTCTBUU KaTaanu3aTopa.

PacuerHble 3aga4n; 1. PacueTsl 0 TEPMOXMMUYECKUM YPaBHEHUSM. 2. Buluucienue ckopocmu XumMuueckou peakyuy o KUHemuyecKkomy
ypasuenuio. 3. Bvluucnenue ckopocmu xumuieckou peakyuu no 2paguxy eé npomeKanus

Tema 2. PactBopbl. Teopus 3;1ekTpouTHYeckoii Auccounanuu (11 yacon)
[TonsTHE O pacTBOpax: ONpeieIeHNe PACTBOPOB, PACTBOPUTEIH, PACTBOPUMOCTb, KITACCH(UKAIHS PACTBOPOB.

IIpeonocuvinku 603HUKHOGEHUsE meopuu dnekmpoaumuyeckou ouccoyuayuu. Moeu C. Appenuyca, /[.U. Menoeneesa, U.A. Kabaykosa u
Opyeux yyeHuvlx. DIEKTPOIUTHI U HEDIEKTPOIUTHI.

Hunonvroe cmpoenue monexynvt 600ul. IIporieccsl, MPOUCXOSAIINE C YIEKTPOTUTAMH TIPU PACIUIABIIEHUU U PACTBOPEHHUH BEIIECTB B BOJIE.
Posp Boabl B mponecce 3IEKTPOJUTHUECKON AUCCO- IUanuu. J(uccommanus 3J€KTPOJUTOB C MOHHOW M MOJSPHOM KOBAJIEHTHOM XUMHUYECKOM
cBs3bto. CBoiicTBa MOHOB. Kpucmannocuopamei. TeNIOBbIE SBIEHUS, COMPOBOXKIAIONIUE TMPOIECCH pacTBope- Hus. Kpamixue ceedeHus o
HeBoOHbIX pacmeopax. OCHOBHbLE NONONHCEHUSL MEOPUU PACTBOPOS.

CunbHBbIC U c1a0ble SJICKTPOJIUTHI. Cmenenbw OMCCOL!MGL!MM. Koncmanma duccouuauuu.



Peakiun wnoHHOTO OOMeHa. XWUMHUYECKHE CBOWCTBAa KHCIJIOT, COJISW M OCHOBAaHMM B CBET€ TEOPHUU DJICKTPOJIUTHUECKOU
quccouuanuu. uoponus coneu. Xumuueckue peakyuu 6 ceeme mpex meopuu: amoOMHO-MONEKVIAPHO20 YUEHUs, INeKMPOHHO20 CMPOeHUs.
amoma,meopuu 21eKmpoIUMUYECcKol OUCCOYUAYUU.

Jemoncrpanuu; 1. VMcneiTaHue BemecTB, UX PacTBOPOB M PACILIaBOB HA AJICKTPHUYECKYIO MPOBOJAUMOCTh. 2. BiusHue pas0aBieHus Ha
cTerneHb Auccoruanui. CpaBHEHHE DIICKTPUYECKON MPOBOJIMMOCTH KOHIICHTPHUPOBAHHOTO M Pa30aBIIEHHOTO PACTBOPOB YKCYCHOW KHCIOTHI. 3.
Heuoicenue uonos 6 snexkmpuveckom none. 4. Ilonyuenue He80OHBIX pacmeopos. 5. Bausuue pacmeopumens Ha ouccoyuayuio (8 xawecmee
pacmeopumeineil — COMAHASL KUCIOMA, OUIMULOBbLU d¢hup, 3munosslii cnupm, moayon). 6. ['maparanus v AeruapaTanus UOHOB (Ha MpUMeEpax
0€3BOIHBIX COJICH U KpHCTALIOrHaApaToB xiaopuaa kooansta (1), cyasdaros meau (I1) u Hukems (11)).

Jladoparopublii onbIT. 1. Pacmeopenue eewyecmes 6 6ooe u 6 benzune. 2. Peakiiun oOMeHa MEX1y pacTBOpaMH AJICKTPOJIUTOB.
PacuerHble 3agauu; 1. PacuéTsl M0 XUMHUYECKUM YPABHEHHSIM, €CITH OJHO U3 PEarupyronIuX BEIISCTB 1aHO B H30BITKE.

Paznaen I1. DiieMeHTBHI-HEMeTAJIBI H MX BaskHelIue coefuHenns. (23 yaca)

Tema 3.001mas xapakTepucTUKa HeMeTaLJI0B (3 4aca)

XUMHUYECKHE 3JIEMCHTHI-HEMETAILIbI. PaCHpOCTpaHeHI/IC HEMCTAJUIMYCCKUX 3JICMCHTOB B ITPUPOJC. IlonoxeHne 3J€MEHTOB-HEMETAJIOB B
nepuonnqecxoﬁ cucteme. Hememannuueckue pP- anemenmol. OCOOEHHOCTH CTPOCHHUA HX aTOMOB! O6IJ_II/Ie YCPThbl U pa3Idvdusd. OTHOCHUTENLHAA
SJICKTPOOTPULATCIIbHOCTD. Crenenu OKHCJICHHs, BAJICHTHBIC COCTOAHHUSA aTOMOB HCMCTAJIJIOB. BaKOHOMepHOCTI/I N3MCHCHHHY 3HAYCHUM OSTHX
BCJIMYMH B IICpUOAAX U I'PyIHIIaX nepﬂonnqecxoﬁ CUCTEeMBIL. TUIIMYHBIE q)OpMBI BOJOPOJHBIX U KHCIIOPOJAHBIX COE€IUHEHUI HEMETAJIJIOB.

IIpocTthie BemecTBa-HeMeTANIbI.OCOOCHHOCTH UX cTpoeHus. Pu3nueckrue cBOWCTBA (arperaTHOe COCTOsSIHUE, TeMIIepaTypa IUIaBlIeHus,
KHUIIEHUS, paCTBOPUMOCTh B Bojie). [lonsitne amnorponuu. Asutorponust yriaepoaa, docdopa, cepsl. OOYCIOBICHHOCTh CBOMCTB aUIOTPOIIOB
OCOOCHHOCTSIMU MX CTPOCHHS; MPUMEHEHHUE aJIOTPOIIOB.

XuMHYECKHeEe CBOIiCTBA MPOCTBIX BCIICCTB-HEMETAJLJIOB. HpI/IqI/IHLI XHUMHYECKOH HHCPTHOCTHU 6J'IaI‘OpO,Z[HBIX ra3os, HU3KOM aKTUBHOCTH
a30Ta, OKUCINTCIbHBIX CBOICTB B I[BOfICTBGHHOFO MMOBEACHUA CCPLI, a30Ta, YIjI€poaa 1 KPEMHUA B OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX PCAKIIHUAX.
O6H_II/IC CBOMCTBA HEMETAJIOB M CIIOCOOBI UX NIOJIYUCHMU.

BOI{OpO}IHbIe COCIMHECHUA HeMeTaJI.]'IOB.(DOpMLI BOOOPOJHBIX COCIUHEHMH.

3aKOHOMEPHOCTH U3MEHEHUS (PU3NUECKUX U XUMUYECKUX CBOWCTB BOJOPOJHBIX COSAMHEHUN B 3aBUCUMOCTH OT OCOOEHHOCTEN CTPOEHUS
aTOMOB 00pa3yronmXx ux 1eMeHToB. CBOMCTBA BOJHBIX pAaCTBOPOB BOJOPOJHBIX COETUHEHNUN HeMeTalI0B. KHCIIOTHO-OCHOBHAs XapaKTepUCTHUKA
UX PacTBOPOB.



Bobicine KuCJI0poaHbIEe coeTUHEeHUs HeMeTaJ10B. Okcuovl u 2udpoxcuosl. Hx cocmaes, cmpoenue, ceoticmaa.

JMemoncTpamuu: 1. OOpa3ipl MPOCTHIX BEMICCTB-HEMETAUIOB M WX coeauHeHud. 2. KoyuleKius TpoCThIX BEIIECTB-TaJOTeHOB. 3.
Pacmesopumocmo 6 600e kuciopoda, azoma, cepwl, hocgopa. 4. InekmponpooOHOCmb HeMemalo8

Tema 4. [loarpynna Kucjaopoaa u e¢ TUNHYHBIE NpeacTaBUTe M (6 YacoB)

OO01mas XxapaKkTepUCTHKA HEMeTAJIOB NOATPYNNbI KMCJI0PoAa. 3aKOHOMEpPHbIE U3MEHEHHUs B noarpynmne. OGu3ndyeckue 1 XuMHUYECKHe
CBOWCTBA XaJIbLKOT€HOB — TIIPOCTBIX BEUIECTB. XaNbKO2eHUObl, XAPAKmep Ux B0OHbIX pACmeopos. buonocuyeckue QyHKyuu XanbKoeeHos.
Kucnopon u o30H. Kpyeosopom kucnopooa é npupooe. Cepa Kak MpoCcTOe BEUIECTBO. AJUIOTPONUs cephbl. [lepexod anno- mponnvix ¢popm opye &
Opyea. Xummndeckue cBoiictBa cephl. [Ipumenenne cepbl. CepoBOAOPO, CTpOCHHE, (PU3NISCKUE U XMMHUECKHE CBOKCTBA. BoccTaHOBHTEIHHBIC
CBOICTBa CepoOBOAOPO/IA.

KauectBeHHas peakius Ha cepoBoI0poa U cynbhuasl. Ceposoodopoo u cynvduost 6 npupode. Bozoeiicmsue ceposodopooa Ha opeanuzm 4enogexa.
Tonyuenue cepoeooopooa 6 nabopamopuu.

Kucaopoacoaep:xamme coenunenusi cepbl (IV). Okcun cepsi (IV). Cepuucras xucnora. CoctaB, cTpoeHue, cBoicTBa. OxuciumensbHo-
80CCMAHOBUMENbHBIE CBOUCMBA KUCI0poOocodepicawux coedunenuti cepovl (IV).Cynwhutel. [ uopocyrvpumoer. Kauwecmeennas peaxyus Ha
ceprucmyio kuciomy u eé conu. Ilpumenenue kuciopoocodeprcauux coeounenuii cepul (1V).

Kucaopoacoaepxamme coequnenus cepbl (VI). Oxcun cepsi (VI), cocta, ctpoenue, cBoiicta. [lonmyuenue okcuna cepsl (VI). Cepnas
KHUCJIOTA, COCTaB, CTpoeHue, Qusndeckue cBoicTBa. OCOOEHHOCTHM €€ pacTBOPEHHs B BoJe. XHMMHMUYECKHE CBOICTBa pa30aBiIeHHOW U
KOHIIEHTPUPOBAHHON CepHOM KHCIOThL. OKHCIMUTENbHBIE CBOMCTBa cepHOM kuciaoTel. KadecTBeHHaspakuus Ha cyinbdar-uoH. IlpumeHenue
CEpPHOM KHUCIIOTBHI.

Kpyz06opom cepul 6 npupode. Jxono2uueckue npobiemovl, C6A3AHHbIE C KUCTOPOOCOOEPIHCAUWUMU COCOUHEHUIMU CEPbL.
Tema S. Iloarpynna a3ora u e¢ THNMYHbIE NpeAcTaBUTEIH (6 YacoB)

O0masi XapakTepuCTHKA 3J1eMeHTOB NMOArpynnbl azora. Ceolicmea npocmuix eewecms d1eMeHmos8 noocpynnel asoma.Baxueimme
BOJIOPOJIHBIE M KHCIIOPOJHBIE COCTUHEHHS DJIEMEHTOB MOATPYIIIBI a30Ta, UX 3aKOHOMEPHBIE U3MEHEHHUs. Mcmopus omKpbimus u ucciedosanus
9/1eMeHmMo8 noO2pynnvl azoma.

A30T KaK 3JIEeMeHT H KaK MmpocCTo€ BEIECTBO. XHUMHYECKHE CBOICTBA a30Ta.

Ammuak. CTpoeHue, CBOICTBa, 6000pOOHAs C653b MEXY MOJIEKYJIaMH aMMHaKa. Mexanuzm 00paszoeanus uoHa AMMOHUSL.



Conu aMMOHUS, UX XMMHAYECKUE CBOMCTBA. KauecTBeHHas peakiysi Ha MIOHAMMOHHS.
[IpumeHneHre aMMHaKa M CoJielk aMMOHMUSI.
Oxcuanbl a3ora. Ctpoenue okcuza azota (II), okcuna azora (1 V') dusnueckue u xumuueckue cpoiictBa okcuaos azora (II), (IV).

A30THas1 KHCJIOTA, €€ cOCTaB U cTpoeHne. DU3NUecKue U XUMUUECKUE CBOMCTBA a30THOM KUCIOTHI. OKUCIUTENIbHBIE CBOMCTBA a30THOM
KUCIIOThL. Cocmaenenue ypasHeHull peakyuti 83aumo0eticmeuss a30MmHOU KUCIOMbl ¢ MeMmailamMu Memooom 3aeKmpoHHozo oananca. Coau
A30THOM KUCIOTHI — HUTPAThL. Kauecmeennvle akyuu Ha azomuyro kuciomy u ee coau.llonydenue u npuMeHeHUEe a30THOM KUCIOTHI U €€ COJIeil.

Kpyeosopom azoma 6 npupooe.

®ocdop kak 3j1eMeHT U KaK mpocToe BeulecTtBo. Aiorponuu pocdopa. dusndeckre u xumuueckue cporictsa docdopa. [Ipumenenue
docdopa. Bomopoaasie u kucimoponHbie coequHeHus pocdopa, mx cpoiictBa. DocdopHas kucimora u e¢ conn. KadyecTBeHHas peakimusi Ha
dbocdar-uoH.

Kpyzoeopom pocghopa 6 npupooe.
Tema 6. [loarpynmna yriuepoaa (8 yacon)

O0mas XapaKTepUCTHKA 3J1eMEHTOB NMOATPYNNbI yriepoa. DISKTPOHHOE CTPOEHHE aTOMOB 3JIEMEHTOB IOATPYIIBI YIJIEpPOAa, UX
pacnpocTpaHeHue B IPUPOJIE.

Yriepoa Kak npocToe BemecTBo. AJUIOTPOIUS YIiIepoaa: anMas, Tpagur, QysiepeHsl.
Ancop6ust. XuMHUECKUE CBOMCTBA yriiepoaa.

Kucnopoanbie coenunenus yriepoaa. OKCubl yriieposia, CTpOCHUE, CBOMCTBA, MOJMy4YeHUe. YTObHAsL KUCTIoTa U e¢ con. KauecTBeHHas
peakius Ha KapOOHAT-HOH.

Kpemunii u ero cpoiicrBa. Kucinopogasie coennHeHHst KpeMH U s : okcupa kpemHus (IV), kpemHHeBas KHUCIOTa, COCTaB, CTPOEHHE,
cBoiicTBa. Cunmukatsl. Cunukamuas npomviuiiennocms. Kpamkue ceedenus o kepamuke, cmekie, yemenme.

HMemoncTpanun: 1. [lomyuyenne MOHOKIMHHOW W TutacTudeckon cepsl. 2. [lomyuenue 6enoro dochopa u ero Bo3ropanue Ha Bo3ayxe. 3.
[Monyuenue oxcunos azota (II) u (IV). 4. Bzaumooeiicmsue asoma, gpocghopa u yenepooa ¢ memaniamu u 000poooM. 5. Bzaumoodelicmsue bpoma
¢ anromunuem. 6. Bzaumooeticmaue cepvl ¢ 6000pOOOM, MeObIO, HAMpUeM, KUciopooom. 7. BoccTaHOBIICHHE CBUHIIA U3 OKCH/IA HA MMOBEPXHOCTH
yrist. 8. Ionyuenue kpemuus u cunana. Oxucienue cunana Ha ozoyxe. 9. IlonyueHne aMmuaka u ucciaenoBanue ero cBoicts. 0. [lonyueHue u



HCCJIeIOBAaHNE CBOWMCTB MUOKcHaa yriepozaa. 11. OmbITel, moATBEpKAaOMKE 00INe XUMHUYECKUE CBOMCTBA KUCTIOT. 12. 'opeHue cepsl U yris B
a30THOU KucioTe. Bocmiamenenue ckunugapa B a30THOM kuciore. 13. BzaumopelicTBue Menu ¢ KOHUEHTPUPOBAHHOM CEpHOM KuCIOTOH. 14.
Tonyuenue xpemnuesoii xuciomol. 15. Ionyuenue oxcuoa cepvl (IV) u oxucnenue e2o 6 npucymcmeuu xamanuzamopa. 16. KauecTBeHHBIC
peaKkuy Ha aHUOHBIL: CYyIb(UI-UOH, CyIb(daT-HOH, KapOOHAT-UOH, XJIOPHU/I-IOH, OPOMHI-UOH, HOTUA-UOH, HUTPAT-UOH, (hocdaT-uoH.

JlabopaTopHslii onbIT. 1. O3HaKOMIIEHHE ¢ 00pa3liaMu cepbl U €€ MPUPOAHBIX coeAUHEHUH. 2. [lonyyenre aMmMuaka u UCCII€0BAHNUE €TI0
cBOMCTB. 3. O3HaKOMJIEHHE C XUMUYECKUMHU CBOMCTBAMM BOJHOTO pacTBOpa aMMmuaka. 4. [lonydeHue yriekucioro raza u M3y4eHue ero CBOMCTB.
5. KauecTBeHHBIE peakliuy Ha aHHMOHBI KUCIIOT. 6. BoccTaHOBUTEIBHBIE CBOMCTBA BOAOPOIA U YIIIEPOJIa.

7. Ilony4yeHnue yroJbHOW KUCIOTHI U3 okcuzaa yriepoaa (IV) u usyuenue e¢ cBoUCTB. 8. [udpoaus coneii, 06pa308aHHbIX CUTbHBIMU U CLAOBIMU
kucromamu. 9. PacrioznaBanue XJIO0pHIIOB, Cyab(paToB, KapOOHATOB.

Pacnio3naBanue kapOOHATOB.

PacueTrnsble 3axauu; 1. Beraucienne maccel wim 00beMa MPOIYKTa PEaKIMH 110 W3BECTHONW Macce WM 00BEMY MCXOJIHOTO BEIECTBA,
CoJIep Kalero MpUMecH.

«[IpakTnueckue paboTH
[IpakTnueckas padora 1. Biusane paznuaapix (HakTopoB HA CKOPOCTh XUMUIECKOH pEaKIlnu.
[IpakTnueckas padora 2. Pemenne sKkciepuMeHTaIbHBIX 33]1a4 110 TeMe « Teopust AIeKTPOINTHIECKOM TUCCOITUATTHII.
[Ipaktudeckas padora Ne3. PemeHne skcriepuMeHTaNbHBIX 3a1a4 1o TeMe «lloarpynma xucmopoaay.
[Ipaktnueckas padora 4, IlosyuyeHne aMMuaKka v OIBITHI C HUAM.
[IpakTuueckas padora 5. Ilomydenune okcuna yriepona (IV) u u3ydenne ero CBOHCTB.
Paznea II1. Metansl (12 yacoB)

Tema 7. O01mue cBoiicTBa MetajliioB (4 yaca)

DJIeMEHTBI-METAJUTBI B TPUPOJIC U B EpUOMYecKoi cucteMe. OCOOCHHOCTH CTPOSHHSI aTOMOB METAJUIOB: S-, p- U d-21emenmos. 3nauenue
sHepeuu uonusayuu. Metammdeckas cBsa3b.Kpucrammmue- ckue pemerku. OOmue u cnenudpudeckue puznveckue cBoicTBa Metaios. Oomue
XUMHYECKHE CBOICTBA METAJUIOB. DJIEKTPOXUMHUECKUN PsIi HAPSDKEHUN METaIIoB.Mcnonv3oeanue 21eKmpo- XUMUYECKo20 pAaoa HANPANCEHUL
Memainnos npu 6blNOJIHEHUY CaMOCTOSTENbHBIX paboT. O0IIMe CBeleHHs O CIiaBax.

[TonsiTue xKoppo3uu mMetamnoB. Koppo3zus memaniog — oOWenIaHemapublli 2e0XUMU4EeCKUll npoyecc; 8Uudbl KOPPO3uU — XUMUYECKas U
INEKMPOXUMULECKAS U CNOCODBL 3aUUMbL O Hee.



Hemonctpammu: 1. O6pa3npl METAJUIOB M X COSUHEHUN, U3yUEHUE UX DJICKTPUUECKOU MPOBOAMMOCTH. 2. TemIonpoBOHOCTh METAJLIOB.
3. Mojenu KpucTalsIm4ecKUX peleTOK METaNIOB

Tema 8. Mera/ibl rJ1aBHBIX U NOOOYHBIX NOATpynn (8 4acoB)

Mertanabl — 3jeMeHTbl [A-, IIA-rpynn.CtpoeHue atoMoB XuUMHYeCKHX 3yieMeHTOB [A- u IIA- rpynn, uMX cpaBHUTENbHas
XapakTepucTuka. DOU3NyYecKue W XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OKCHUJIOB M TUAPOKCHJIOB, cojied. [IpuMeHeHHe MIeNOYHBIX M
HICJIOYHO3EMENbHBIX METAJUIOB. 3aKOHOMEPHOCMU PACNPOCMPAHEHUs. WeTOYHbIX U WELOYHO3EeMENbHbIX MEeMAllo8 8 npupoode, ux noiyiexue.
Munepaiibl Kalblius, UX COCTaB, CBOMCTBA, 00JACTH MPAKTUYECKOTO MpUMEHEHHUs. JKECTKOCTh BOJIBI M CLIOCOOBI €€ YCTpaHeHus. Poib memanios
|A- u II4-epynn 6 scusoui npupooe.

AJIIOMMHMI: XMMUYECKUN 3JIEMEHT, IIPOCTOE BelecTBo. dusndeckre U XUMUYecKue cBoiicTea. Pacripoctpanenue B npupoje. OCHOBHbIE
MuHepaisl. [IpuMeHeHre B cCOBpeMEHHON TeXHUKe. Bak- Hellne coelMHEHUs aJIOMUHUSA: OKCUIbl U THJIPOKCH]IbI; aM(POTEPHBIN XapaKkTep UX
CBOJNCTB.

Mertanabl IVA-rpynnbl — p-aiementbl. CeuHey u 01080 cmpoenue amomos, Qu3uUKo- XumuyecKue ceotcmea NpoCcmuvlx 8eujecmas;
OKCUObl U 2UOPOKCUObL 071064 U ceuHya. Mlcmopuyeckuii ouepk 0 nNpumeHeHuu >mux mMemannos. TokcuuHocms ceuHya u e20 coeOUHeHul,
OCHOBHbIE UCOYHUKU 3A2PAZHEHUS UMU OKPYICAIOUleli Cpeobl.

Kenezo,mapeaney, xpom Kak NpeACTABUTETH METAJIOB MO00UYHBIX noArpynn. Cmpoenue amomos, c80UcCmea XUMU4eCKux 1eMeHmos.
XKenezo kak mpocrtoe BemecTBo. PU3NUYECKUE U XUMHU- yeckue cBorcTBa. CocTaB, 0COOEHHOCTH CBOWCTB M NMPHMEHEHHE YyTryHa U CTalIH Kak
BOKHEUINUX CIUIaBOB kene3a. O crmoco0ax XMMHUYECKOW aHTUKOPPO3HMHOM 3allUTHl CIUIAaBOB kene3a. Kparkue cBeAeHHS O BaKHEHITHX
COETMHEHHUAX METAIIOB (OKCH/IBI M THAPOKCHIBI), 00 MX MOBEIEHHUH B OKHCINTENBHO-BOCCTAHOBHTENBHBIX peakiusax. CoenuHeHus xenesa - Fe?*,
Fe3*. Kauecmsennvie peaxyuu na uonwl ycenesa. bruonorndeckast poib METANIOB.

JemoncTpanum: 1. B3auMmopeilicTBue METaUIOB ¢ HeMeTallamMM M BoJol. 2. 'opeHue, B3auMopeilcTBUe C BOAOW JIUTHS, HAaTpUs U
Kanblvd. 3. B3zanuMoneicTse ¢ BOIOM OKCUIA KalIbIIUs.

4. KauecTBeHHBIC PCaKMu Ha NOHBI KAJIbIUA U 6apI/IH. 5. yCTpaHeHI/Ie JKECTKOCTHU BOJbI.

6. MexaHnndeckas MPOYHOCTh OKCUTHOM TUICHKU aIFOMUHUSA. 7. B3aumoseicTBrue amoMuHus ¢ BOIOU. 8. B3anmoseiicTBrue amtoMunaus ¢ OpomMom,
KHUCJIOTaMU, IIeJIOYaMHu.

JlaGopaTopHsiii onbIT. 1. PaccmoTpenne o0pa3IioB METANIOB, UX COJeM M MPUPOAHBIX COeqUHEHUH. 2. B3aumopelcTBHe METaIoB C
pactBopamu coieil. 3. O3HakoMJieHHe ¢ 00pa3laMu CIIaBoB (KoJuleKIus «MeTamisl U criaBbl»). 4. O3HakOMJIEHHE ¢ 00pa3liaMy MPUPOAHBIX
coeMHeHuN Kanblus. 5. O3HaKOMIIeHHE ¢ 00pa3llaMu allOMUHUS U €ro cIuiaBoB. 6. O3HaKoMIeHHEe ¢ oOpa3namu 4yryHa u cranu. 7. CBoiicTBa



OKCHJIOB M THIPOKCHUIIOB amomuHus. 8. I[lomyueHue u uccinemoBanue CBOMCTB. 9. BzamMopelcTBuEe IIMHKA M JKejie3a C PacTBOPAMM KHCIOT U
IIea04ei.

IIpakTnueckas padora Ne6. Pemienue sxkciepruMeHTaNbHbIX 3a/1a4 110 TeMe «MeTamiby».
Paznen IV. O61mue cBeieHus1 00 opraHuvdeckux coeauHeHusx (9 yacon)
Tema 9. YraeBogopoasl (5 yacoB)

Coeounenus yenepooa — npeomem CAMOCMOSAMENbHOU HAYKU — op2anuyeckou xumuu. I[lepeoHauanvHvle ceedenusi o cmpoeHuu
opeanudeckux sewecms. Hexomopuie nonodcenus u ponv meopuu A . M . bymaeposa 6 pazeumuu smou nayku.I1oHATHE O TOMOJIOTHMU U 3 O M € P
u 1 . Knaccudukanus yrieBogopoaos.

IIpeaenbHble YIrJeBOAOPOAbI — AJKAHBL.OJIEKMPOHHOE U HPOCMPAHCMBEHHOE CMPOEHUe NPEOeNbHbIX Y21e6000P0008 (ANKAHOS).
Uszomepus u Homenxniamypa npeoeibHulX y2ne6000po0os. Duznyeckue W XUMHUYECKHE CBOMCTBAa ankaHOB. CHOCOOHOCTh alKaHOB KpEaKIUU
3aMEIICHUS 1 N30MEepPU3aIIH.

Henpe)le.nbnble yriaesoaopoabl —  AJKEHBI Hu aJIKHHI)I.aﬂeKmPOHHOQ u npocmpaHcmeeHHoe Ccmpoerue  djlKeHoe U
ankuros. I oMoJIornuecKuit pAd aJIKCHOB. HomeHmamypa.CDI/BquCKHe U XH- MUYECKHE CBOMCTBA alKeHOB. CIIOCOOHOCTL aJKEHOB K pC€aKnuu
MMPUCOCAUHCHUA U IMOJIUMCPU3AlN. IlonsTue o MOJIMMEPHBIX XUMHYCCKUX COCAUHCHHAX: MOHOMCP, ITOJUMEP, CTCICHL HOJMMCPUMCPU3AIUH.
ITonusTunex. AJ'IKI/IHLI, HOMCHKIJIATYypa, CBOMCTBA.

Luxnuueckue yeneo0opoowl. Pacnpocmpanenue y2ne6000po0oé 6 npupooe. Ilpupoonvie ucmoynuxu y2neo0opooos. Cocmas nepmu u
Xapakmepucmuka 0CHO8HLIX NPOOYKMOS, NOLYUAEMbIX U3 HehmU.

Tema 10. Kucsiopoacoaep:xamue oprannieckue coeimHeHns (2 4aca)

[Tonsatue o ¢yHKuUMOHATBHON rpymme. ['omonoruueckue psiibl COMPTOB M KapOOHOBBIX KHUCIOT. OOmme (opMmyssl KJIacCOB 3TUX
coenMHeHUN. DU3HOIOTMYEeCKOe JCHCTBHE CIMPTOB HA OpraHu3M. XHMHYECKHME CBOWCTBA CIMPTOB: TOpPEHHE, TUAPOTraIOr€HUPOBAHUE,
neruapatanus. [IoHsTHe 0 MHOTOATOMHBIX criupTax (raunepuH). O0mue cBoicTBa KapOOHOBBIX KUCIOT. Peakius srepudukaum.

Tema 11. BuoJioru4ecKu BaxkKHbIe OPraHuYecKue coeJHHeHus ((KUPbI, YIJ1eBOAbl, 0e1Kkn) (2 yac)

Xumus u muia: XUpel, YIJI€BOJbI, OeJIKY - BayKHEHIIINE COCTaBHBIE YacTH MMUIICBOTO pallioOHa YCJIOBCKA U JKUBOTHLIX. CsolicTBa JKHUPOB U
YrJI€eBOJOB. Ponb OenkoB B npupoac U uX XuMMU4YCCKUC CBOICTBA: TUAPOJIN3, ACHATYypalus.



JMemoncTpanuu: 1. Komreknus «Hedts n HedTenmponykTe». 2. Mojenu MOJEKyn OpraHWYeCKHX coeauHeHuid. 3. BzammomeiicTBue
3TUJIEHa ¢ OpOMHOW BOMOM M pacTBOpoM mnepmanranara kanus. 4. IlodydyeHue ameTwieHa W €ro B3auMoJIEHicTBHE ¢ OpOMHOW BOMOM. 5.
Bocmiiamenenue cnuptoB. 6. ONbIThL, MOATBEPKIAIONINE XUMUYECKUE CBOMCTBA KapOOHOBBIX KUCIOT. 7. Peakuus stepuduxanuu BemecTsa. 8.
Monens Monekyisl Oenka. 9. Jlenaryparus Oenka

Paznen V. XumMus u ;ku3Hb (5 yacoB)

BCH_IGCTBa, BPCIHBIC IJIA 310POBbA UCJIOBCKA U Oprmanmeﬁ CpE€abI.

[ToBTOpeHue u 06001IeHNE H3YYEHHOTO 3a 9 Kilacc MaTepuaa.

Paspeu III. TemaTu4yeckoe niiaHupoBaHue

Ne n/m HaumeHoBaHue pa3ieioB U TeM Oo6mree KO0JI-BO
4acos
1 IHoBTOpEHNE HEKOTOPBIX BONPOCOB Kypca 8 Kiacca 4
2 Paspnen I. Teoperuyeckne 0CHOBbI XMMHHU 15
3 Tema 1. Xumnuueckre peakiui U 3aKOHOMEPHOCTH UX MPOTEKaHUS 4
4 Tema 2. PactBopsl. Teopust 21€KTPOIUTHUECKON TUCCOLMALIAN 11
5 Paznen I1. Di1eMeHTBI-HEMETAJIBI H HX BAajKHEHIIINE coeTNHEHUS 23
6 Tema 3. OOmiast xapakTEpUCTHKA HEMETAIIOB 3
7 Tema 4. Tloarpyrmmna Kkucaopo/ia ¥ €€ TUUYHbIE PEACTaBUTETN 6




8 Tema 5. Iloarpymnmna a3oTa U €€ TUIIMYHBIE IPEICTABUTENN 6
9 Tema 6. [Toarpymnma yrieponaa 8
10 «IIpakTHyeckue padboTbI» 5)
11 Paznean I11. Merassl (12 yacoB)
12 Tema 7. OOmime cBOWCTBA METAIJIOB 4
13 Tema 8. MeTasuibl r1aBHBIX ¥ TOOOYHBIX MOATPYIII 8
14 Pazgean IV. O0mue cBeennsi 00 OpraHnvYecKux coeINHeHUuAX 9
15 Tema 9. YrieBoaopoibl 5
16 Tema 10. Kucnopoaconepxaiiye OpraHu4ecKue COeIMHEHUS 2
17 Tema 11. buonoruuecku BakHble OpraHUUECKUE COETUHEHUS (KUPBI, YIIIEBObI, OCIKN) 2
18 Pa3znen V. Xumus u ’Ku3Hb 5)
19 BemectBa, BpeiHble [J1s1 3J0pOBbs YETIOBEKA U OKPYXKAIOILEH Cpe/ibl 1
20 [ToBTOpenue n 0600IIeHNE H3YYEHHOTO MaTepHrasa 4
Hroro: 68







Ne n/m

HanmeHoBaHue pa3/1eioB U TeM YPOKOB

Bcero uacos

1 2
2 15
3 6
4 5




5 12
6 4
7 6
8 3
9 9
Uroro 68







