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1. lTosicHuTEIBHASA 3aIIMCKA
PaGouast mporpaMma 1o XMMHUU JJI1 OCHOBHOM IIIKOJIBI COCTaBJIeHa Ha OCHOBE: DyHIaMEHTaIBLHOTO Spa CoAepKaHus 00IIero oopa3oBaHus U B

COOTBETCTBHH € | '0Cy1apCTBEHHBIM CTaHJapTOM 00111ero oopazoBanus (mpruka3 MunmncrepcTBa oopazoBanus u Hayku Poccuiickoit @enepanun ot 17.12.2010

r. Ne 1897);
®DenepanpHoro 3akona ot 29 nexadps 2012 roga, Ne273 (DPenepanbhblii 3akoH «O06 obpazoBanuu B PDOy);
TpeboBanmii kK pe3yabTaTaM OCHOBHOTO 001Ier0 00pa3oBaHus, IPECTABICHHBIX B (peepaabHOM roCyAapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTe

o01iero oOpazoBaHus BTOPOTO MOKOJCHUA. B Hell Takke yUUTHIBAIOTCA UACH PA3BUTHA U (JOPMHUPOBAHUS YHHUBEPCAIBHBIX YU€OHBIX JCHCTBUH JIsI OCHOBHOTO

oOmero oopa3oBaHusl.

[Tpukaza Muno6puayku Poccun ot 31.03.2014 Ne 253 «O6 yrBepkaeHun (eaepaabHOro nepedns y4eOHUKOB, pEKOMEHAYEMBIX K HCIIOIb30BAHUIO MIPH

pealin3aly UMEIOLIUX FOCYIapCTBEHHYIO aKKPeIUTaIlii0 00pa30BaTeIbHbIX IPOrpaMM HauyalbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeAHEro 00Iero
o0pa3oBaHHsI»

B cooTBercTBUM ¢ (henepabHBIM Oa3UCHBIM y4eOHBIM TUTaHOM, 0a3ucHbIM tanHoM MBOY Tpournkas COLL.

VYcraBa o6pazoBarenbHoro yupexaenuss MbOY Tpowurkas COILL.

3a oCHOBY paboueii mporpaMMBbI B3siTa MPOrpaMMa Kypca XUuMUH Jiis 8-9 Ki1accoB 00IIe00pa30BaTeIbHBIX YIPEKIACHUN, OMyOJINKOBaHHAS
uznarenbeTBoM «lIpocBenienue»

(COopHUK TpOrpaMM Kypca XuMuHU K yueOnnkaMm xumuu aBTopoB [.E.Pym3utuca, ®.I".denpamana mis 8-9 kimaccos).

Lenu oOyuenus ¢ yuetoM creruduku yueOHOro mpeamMera

OcCHOBHBIE 1I€JIM U3YYEHUS XUMUH HAIPABJICHBbI:

. HA OCBOCHHE BXKHEUIINX 3HAHUN 00 OCHOBHBIX MOHATUAX M 3aKOHAX XUMUHU, XUMUYECKON CUMBOJIHKE;

(] Ha OBJIAACHHUC YMCHUAMUA Ha6J'II-O)IaTI) XUMHYCCKUC SABJICHUA, IPOBOANTDH XUMHYECKHH SKCIICPUMCHT, IPOU3BOAUTL PACUYCThI HA OCHOBE

XUMHUYECKUX (OPMYJI BEIIECTB M YPAaBHEHUIM XMMUYECKUX pEaKLuii;

° Ha pa3sBUTHUC MMO3HABATCIIBHBIX UHTCPCCOB U UHTCIINICKTYAJIbHBIX CIIOCOOHOCTEH B mponecce NpoBCACHUA XUMUYCCKOI'0 SKCIICPUMEHTA,

CaMOCTOSITENILHOT'O IPUOOPETEHHs 3HAHUH B COOTBETCTBUU C BO3HUKAIOUIMMHU )KU3HEHHBIMU OTPEOHOCTSIMU;
. Ha BOCIIUTAHUE OTHOILIEHUS K XMMHUH KaK K OTHOMY U3 (DyH/IaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U DJIIEMEHTY
00111€4eTI0BEYECKON KYIbTYPBHI;

(] Ha IPUMCHCHHEC NTOJTYUYCHHBIX 3HAHUU U YMCHI/Iﬁ JJIA 0e30IacHOT0 HCIIOIL30BaHUS BCIICCTB 1 MaTCpUajioB B 6I)ITy, CEIBCKOM XO03SMCTBE

Y Ha IPOU3BOJCTBE, PELICHUS MPAKTUYECKHUX 33/1a4 B IOBCEIHEBHON XKU3HU, IPEAYNPEKACHUS SABICHUN, HAHOCSIINX BPEJ 3J0POBbIO YETIOBEKA U

OKpY’Karollee cpefe.

3agaumn o0yveHus.

OnmHO# M3 BaKHEUITUX 3a/1a4 OCHOBHOTO 00111ero 00pa30BaHus SBISETCS IMOJATOTOBKA 00yUJaIOIMNUXCs K OCO3HAHHOMY M OTBETCTBEHHOMY BBHIOOPY
KHU3ZHEHHOTO U TpodeccHoHaNbHOTO myTH. O0yJarouecs T0JKHBI HAYYUTHCS CAMOCTOSITENTFHO CTABUTH IEJIH U OTIPEACIISATH MYTH X JOCTHUKCHHUSI,
MCIOJIb30BaTh MPUOOPETEHHBIN B IIKOJIE OIBIT B PealibHOM KU3HHU, 32 paMKaMH y4eOHOT0 mpoliecca.

XuMus Kak y4eOHBIHM MpeMeT BHOCHUT CYIIECTBEHHBIN BKJIa/l B BOCIUTAHHUE U Pa3BUTHE O0YJAIOIIMXCS; OHA MIPU3BaHa BOOPYKUTHh UX OCHOBAMU
XUMUYECKUX 3HAHUM, HEOOXOIMMBIX ISl TOBCETHEBHOM JKU3HH, 3aJI0KUTh (DYHIAMEHT IS TaTbHEHIIIETO COBEPIICHCTBOBAHUS ATUX 3HAHUH, a TAKKE
CIOCOOCTBOBAThH 0€30MMaCHOMY IOBEICHUIO B OKpYXKarollei cpesie 1 0epexHOMY OTHOILICHHIO K Hell. Pa3BuTHE MO3HABAaTEIbHBIX HHTEPECOB B MpoOLIecce
CaMOCTOATECIIBHOT'O HpI/IO6peTeHI/I${ XUMHYECKHUX 3HAHUH U UCIIOIb30BaHHE Pa3IMYHBIX UCTOYHUKOB I/IH(i)OpMaHI/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX.



Bocrnutanue yoe:XIeHHOCTH B TIO3UTUBHON POJIM XMMHH B )KU3HU COBPEMEHHOTO OOIIECTBA, HEOOXOJMMOCTH XUMUUYECKH TPAMOTHOTO OTHOIIICHUS K
CBOEMY 3/I0POBBIO U OKpY>Kalollel cpee.

2. [InanupyeMble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa
JIMYHOCTHBIMH Pe3yJIbTATAMHU U3yUCHUS MPeaMeTa «XUMUS» SIBISIOTCS CIEAYIONINEe YMEHHUS:

[TocrenenHo BhICTpauBaTh COOCTBEHHOE 1IEJI0CTHOE MUPOBO33PEHHE: OCO3HABATh COBPEMEHHOE MHOT000pa3re TUIIOB MUPOBO33PEHHUS, OOIIECTBEHHbIX,
PETUTHO3HBIX, AaTEUCTUYECKUX, KYIbTYPHBIX TPAIUIINNA, KOTOPBIE OMPEEIISIOT pa3Hble 00BSICHEHUS MPOUCXOISIIETO B MUPE; C YIETOM 3TOT0 MHOT000pa3us
MIOCTETIEHHO BhIpabaThIBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIE JKU3HEHHBIE BOIIPOCHI, KOTOPHIE CTABUT JIMYHBIN KU3HEHHBIN OIbBIT; YUUTHCA MIPU3HABATh
MPOTUBOPEYMBOCTh U HE3ABEPIIEHHOCTh CBOUX B3IJISI0B HA MUP, BO3MOKHOCTb MX U3MECHEHUS.

Y4UTbCS UCIIOJIB30BATH CBOM B3IUIABI HA MU ISl OOBSCHEHUS PA3IMYHBIX CUTYAIlUil, pellleHns] BOZHUKAIOIIUX MPOOJIeM U U3BJICUCHHUS] )KU3HEHHBIX YPOKOB.
Oco3HaBaTh CBOM MHTEPECHI, HAXOAUTh U U3y4aTh B YYCOHMKAX MO Pa3HBIM MIpeAMETaM MaTepuall (M3 MaKCUMyMa), UMEIOIINI OTHOIIIEHUE K CBOUM
HMHTEpecam.

Hcnonp30BaTh CBOM UHTEPECHI 711 BEIOOpA MHANBUIYaTbHON 00pa30BaTebHON TPACKTOPUH, TOTCHITUAIBHOU Oy1yIiei npodeccu U COOTBETCTBYIOIIETO
pouIBLHOr0 0Opa30BaHHUS.

[TproOpeTaTh ONBIT y4acTus B IEIaX, IPUHOCSIIUX MOJb3Y JHOISIM.

Y4uTbCS CaMOCTOSITENIBHO BHIOUPATh CTUIIb MOBEACHMS, IPUBBIYKU, 0O0ECIIeUNBAIOIINe O€30MacHbIi 00pa3 )KU3HU U COXPAHEHHUE 3JJ0POBBS — CBOETO, a TAKXKE
ONMU3KUX JIIOACH U OKPYKAFOIIUX.

Y4UTbCS CaMOCTOSTENBHO IPOTUBOCTOSTH CUTYAIIMSIM, IPOBOLUPYIOIIUM Ha MOCTYIKH, KOTOPBIE YTPOXKAIOT OE30MACHOCTH U 3[I0POBBIO.

Bb1Oupars moCTYNKH, HalleJIeHHBIE Ha COXPAaHEHHE U OepeKHOE OTHOLICHHE K IPUPOE, OCOOSHHO JKUBOM, N30erasi MPOTUBOIOJIOKHBIX IOCTYIIKOB,
IIOCTEIIEHHO y4ach U OCBaMBasi CTPATErHI0 PallMOHAIBLHOTO IIPUPOAOIIOIb30BAHHUS.

VYuurtbes yoexaaTh Jpyrux Jirojiei B He0OX0JUMOCTH OBJIQZICHHSI CTpaTerueil pallioOHaIbHOTO PUPOAOIIONIb30BaHUS.

Hcnonb30BaTh HKOJIOTMYECKOE MBIIIITIEHUE JIJIsl BBIOOpA CTpaTeruu COOCTBEHHOTO MOBEJCHHS B KAU€CTBE OJIHOM U3 IIEHHOCTHBIX YCTaHOBOK.

Cpeocmeom pazeumusi TMYHOCTHBIX PE3YyJIbTATOB CIIyKaT y4eOHBIM MaTepual U MPOyKTUBHBIE 3a/JaHUsl yueOHMKA, HAlleJIeHHbIE Ha 6-10 JIMHUIO PAa3BUTHS —
yYMEHHE OIICHUBATh IMOBEJCHHE YEIOBEKA C TOYKU 3PEHUS XUMUYECKOW O€30MacHOCTH 10 OTHOIIIEHHUIO K YEIOBEKY M MPUPOJIE.

MeTtanpeaMeTHBIMM pe3yJIbTaTaMU U3yueHUs Kypca «XUMHsI» SBIsETCS OPMUPOBAHUE YHUBEPCAIBbHBIX yueOHbIX neicTBuil (YVY ).

Pecynamusnvie YV/I.

CamocrosTenbHO O0OHAPYKUBATH U (POPMYIUPOBATH MPOOJIEMY B KIACCHOM U UHIWBHUAYAIHHOU Y4€OHOU e TETHLHOCTH.

BriBurate Bepcuu perieHus npo0ieMbl, 0CO3HaBaTh KOHEUHBIN pe3yNbTaT, BRIOUPATh U3 MPEI0KEHHBIX U UCKAaTh CAMOCTOATEIBHO CPENICTBA TOCTHKEHHS
L.

CocTaBiiTh (MHIMBUAYAIBHO WK B TPYIIIE) IUIAH peHIeHus MpoOIeMbl (BBIITOJTHEHHS TPOEKTA).

[TonOupate k Kaxa0u mpodaemMe (3a1aue) aaeKBaTHYIO € TEOPETUIECKYIO MOJICITb.

Pabotast o npeioKeHHOMY U CaMOCTOSITENIbHO COCTABICHHOMY IIJIaHY, UCIIOJIB30BaTh HApsAy C OCHOBHBIMHU U JIOTIOJIHUTENbHBIE CPE/ICTBA (CIIpaBOYHAS
JUTEepaTypa, CJI0KHbIE TPUOOPHI, KOMIIBIOTED).

[TnanupoBaTh CBOIO MHIUBUAYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPUIO.

PaboTaTh 0 caMOCTOSTENHFHO COCTABIIEHHOMY IIAHY, CBEPSISICH C HUM U TIENIBIO JESTEIHFHOCTH, UCTIPABIISis OMIMOKH, UCTIONB3Ys CAMOCTOSITEIHFHO TTOI00paHHbBIC
cpencta (B ToM yuciie u UHTepHer).



CB000/IHO MOJIB30BATHCS BEIPAOOTAHHBIMU KPUTEPUAMHU OLIEHKH M CAMOOILICHKH, UCXO/IS M3 LIEIH U UMEIOLIUXCSl KPUTEPUEB, pa3iinyas pe3yabTaT U CIOCOOBI
JIEUCTBUM.

B xoze npencraBieHus NpoeKkTa JaBaTh OLIEHKY €r0 Pe3yiibTaTaM.

CamocToATeNnbHO 0CO3HABATh PUYMHBI CBOETO yCIIeXa WM Heyclexa U HaXOJUTh CIIOCOOBI BbIX0/1a U3 CUTYALlUU Heyclexa.

YMeTh OLIEHUTh CTETIECHb YCIIEITHOCTH CBOCH MHINBUAYAIBHONH 00pa30BaTeIbHOM NESTCILHOCTH.

JlaBaThb OLIEHKY CBOMM JIMYHOCTHBIM KaueCTBaM U 4e€pTaM XapakTepa («KaKoB 51»), ONPEAENIATh HalPaBIEHUS CBOET0 pa3BUTHS («KAKUM s X04y CTaTh», «4TO
MHE IS 3TOTO HAJ0 CAETAThY).

lloznasamenvhnvie YVJI:

AHanM3upoBaTh, CPABHUBATH, KIIACCH(PHUINPOBATH U 0000IIATh TOHATHS:

- JaBaTh OIpeJieIeHUe MOHATHIM Ha OCHOBE M3yYEHHOTO Ha Pa3JIMUHBIX NIpeIMeTax y4eOHOro MaTepuaia,;

- OCYIIECTBJIATH JIOTUYECKYIO ONEPALUIO YCTAHOBJICHUS POJAOBUIOBBIX OTHOIICHUH;

- 000011aTh NOHATHUS — OCYLIECTBIIATH JOIMUECKYIO ONEepalHIo [Iepexo/ia OT MOHATUS C MEHBIIUM 00bEMOM K MOHATHUIO C OOJIBIIUM 0OBEMOM.

CTpouTh JOrHYECKOE PacCyXkKICHUE, BKIIOYAOIIEe YCTaHOBICHUE PUUYNHHO-CIICICTBEHHBIX CBS3CH.

Co31aBaTh MOJIENH C BbIJICIIEHUEM CYLIECTBEHHBIX XapaKTEPUCTUK 00BEKTa, IPEOOPa30BbIBATH MOEIH C LEJIbIO BBISIBIEHUS OOLIMX 3aKOHOB, OIPEIEISIOIUX
JAHHYIO TIPEIMETHYIO 00JIaCTh.

IIpencraBnsaTs nH(GOPMAILMIO B BUJE KOHCIIEKTOB, Ta0IUL], CXEM, TPapHUKOB.

[TpeoOpa3oBbIBaTh HHGOPMAIHIO U3 OJTHOTO BUJA B APYTOW U BEIOMPATh ynoOHY0 uis ceds popmy ukcanun 1 npeacraBieHus napopmanuu. [IpeacraBnars
MH(OPMaLKIO B ONITUMANILHON (hOpMeE B 3aBUCUMOCTH OT ajjpecara.

[ToHMMas TO3UITUIO IPYTOTO, PA3INYaTh B €r0 PeUr: MHEHHE (TOUKY 3pEHUS ), JOKA3aTEIbCTBO (apryMEHTHI), (haKThl; TUIIOTE3bI, aKCHOMBI, TeOpHH. J{J1s1 3TOTO0
CaMOCTOSITENILHO UCIIOJIb30BaTh pa3IMyHble BU/IbI YT€HUS (M3ydaroliee, IPOCMOTPOBOE, 03HAKOMUTENIBHOE, TIOUCKOBOE), TPUEMBI CITyILIAHHS.

CamoMy co31aBaTh UICTOYHUKN HH(POPMAITUH PA3HOTO THUITA U JIJIsl pa3HBIX ayTUTOPHIA, COOI0aTh HH(POPMAIIMOHHYIO TUTHEHY | MpaBwiia HHYOPMAITMOHHON
0€30MacHOCTH.

YMeTh UCTIONB30BaTh KOMITBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH KaK MHCTPYMEHT JUIS JOCTIKEHUS CBOMX IIeieil. YMeTh BRIOUpPATh a/leKBaTHbIC
3aJjaue MHCTPYMEHTAJIbHbIE IPOrpaMMHO-aIapaTHbIE CPEJICTBA U CEPBUCHI.

Kommynuxamuenvie YVJI[:

OTcrauBasi CBOIO TOUKY 3pEHHUS, IPUBOJIUTH apTyMEHTHI, ITOATBEPKIast X (hakTaMu.

B auckyccun yMeTs BBIIBUHYTh KOHTPAapryMEHTHI, Tepedpa3npoBaTh CBOIO MBICIH (BJIaJICHUE MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH).

Y4UThCS KPUTUIHO OTHOCHTHCSI K CBOEMY MHEHHIO, C IOCTOMHCTBOM MPU3HABATH OMKUOOYHOCTH CBOETO MHEHHUS (€CJIM OHO TAKOBO) M KOPPEKTHUPOBATH €TO.
[TonnMast Mo3HIMIO APYTOro, pa3inyaTh B €ro peur: MHEHHUE (TOUKY 3pEHUs ), T0KA3aTEIhCTBO (APTyMEHTHI), (PaKThl; THIIOTE3bI, aKCHUOMBI, TCOPHH.
YMeTb B3MISIHYTh Ha CUTYAIMIO C MHOM MO3UIMU U JOTOBAapPUBATHCS C JIFOJbMU MHBIX MMO3UIIHIA.
Cpedocmeom popmuposanus KOMMYHUKATUBHBIX Y'Y [] cirykaT T€XHOJIOTHS TPOOJIEMHOTO Araiora (Mo0YyKIAl0MUK U TOABOAIINN TUAIOT) H padoTa B MaJIbIX
rpymmax, TAaKke UCIO0Jb30BaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOTMH MPOAYKTUBHOTO YTEHHUSI.
JeBATHKJIACCHUK HAYYUTCH:
* 00BSCHATH CyTh XUMHUYECKHUX MPOIECCOB U UX MPUHIMITUATIBLHOE OTIUYHE OT (PU3NUECKHX;
* Ha3bIBaTh MIPU3HAKHU M YCJIOBUS MIPOTEKAHUS XUMHUIECKUX PEAKITU;
* YCTaHABIIMBATh MPUHAICKHOCTh XUMUYECKON PEAKITNH K OMPeNeIEHHOMY THITY 110 OJJHOMY M3 KJIacCU(PUKAIIMOHHBIX TPU3HAKOB:
1) 1o 4KcITy U cOCTaBy MCXO/IHBIX BEUIECTB U MPOIYKTOB PEaKIiu (Peakiuu COSMHEHHSI, Pa3I0KEHHS, 3aMEIICHHs 1 00MEHa);



2) 1O BBIJCICHHUIO MJIH MOTJIOMICHUIO TEIIOTHI (PEaKIUK SK30TEPMUUECKHUE U SHIOTCPMHUUCCKUE);

3) 110 U3MEHEHUIO CTETIEHEH OKMCIICHHUSI XMMHUYECKUX 3JIEMEHTOB (PEakI[K OKUCIUTEILHO-BOCCTAHOBUTEbHBIC); 4) 110 00paTUMOCTH ITpoliecca (peakiun
oOpaTtuMbie 1 HEOOpaTUMBIC);

* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMUYECKUX PEAKIIHIA;

* Ha3bIBaTh (DAaKTOPBI, BIUSAIOUINE HA CMEIICHUE XUMHUECKOTO PABHOBECHSI,

* COCTABJISITh YPABHEHHMS DJICKTPOIUTHUCCKON TUCCOIUAIIMU KUCIIOT, [IEI0YeH, COei; MOHbIC U COKPAIIEHHbIC HOHHBIC YPABHCHHUS peakinii 0OMeHa,;
YpaBHEHHSI OKUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX PEAKITHIA;

* IPOTHO3UPOBATH MPOIYKTHl XUMHUYCCKUX PEAKIIUiA 110 OopMyIaM/Ha3BaHUSIM HMCXOHBIX BEIIECTB; OMPEICIATh HCXOIHbIC BEIIECTBA 10 POpMYyJIaM/Ha3BaHHSIM
MPOAYKTOB PEAKIIHNH;

* COCTABJISITh YPaBHEHHS PEAKIIHiA, COOTBETCTBYIOIINX MOCICAOBATEIbHOCTH («IICTIOYKE») MPEBPALICHUI HEOPTaHUIECKUX BEIIECTB Pa3IMYHBIX KJIACCOB;

* BBISIBJIATH B MPOIIECCE IKCIIEPUMEHTA IPU3HAKH, CBH/ICTEILCTBYIOIINE O IPOTCKAHUH XUMUYECKOH PEaKIINu;

* IPUTOTOBJISATH PACTBOPHI C OMPEACIEHHON MaCCOBOM JI0JICH PacTBOPEHHOIO BEIIIECTBA;

* OMPEICIISITh XapaKTep CPeibl BOAHBIX PACTBOPOB KHUCJIOT M HICIOUYCH 110 H3MEHEHHIO OKPACKH WHINKATOPOB;

* IPOBOJIUTH KAYECTBCHHBIC PEAKIIMH, TOITBEPIKIAIOIIME HATMYKE B BOAHBIX PACTBOPAX BEIIECTB OTAC/IbHBIX KATHOHOB M AHHOHOB.

* OMPEICISTh MPUHAIICKHOCTh HEOPTaHMUECKUX BEIIECTB K OHOMY U3 U3YUCHHBIX KJIACCOB/TPYIII: METAJLIbI U HEMETAJUIbI, OKCH/IbI, OCHOBAHHS, KHCIIOTHI,
Cou;

* COCTaBJIATH (POPMYJIbI BEIIECTB 10 UX HA3BAHUSM;

* ONPEICIATh BAICHTHOCTh U CTEIICHb OKUCIICHHS JICMEHTOB B BEIIECTBAX;

* cocTaBIATh (HOPMYJIbl HEOPTaHMUYSCKUX COCAMHEHUH M0 BaAJICHTHOCTSM M CTCIICHSM OKHMCJICHHS DJIEMCHTOB, a TAK)KE 3apsijlaM HOHOB, YKa3aHHBIM B TaOJIHUIIC
pPacTBOPUMOCTH KUCIIOT, OCHOBAHUH H COJICH;

* OOBSCHSITH 3aKOHOMEPHOCTH U3MEHEHUST U3NIECKUX U XUMHUUIECKHUX CBOMCTB MPOCTHIX BEIIECTB (METAJIOB M HEMETAUIOB) U X BBICIIIMX OKCHIOB,
00pa30BaHHBIX ATEMEHTAMHU BTOPOTO M TPETHETO MEPHOIOB;

* Ha3bIBATh OOIIIME XUMUYECKUE CBONCTBA, XapaKTePHBIE ISl TPYIIIT OKCH/IOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTePHbIE TSl KAKIOTO M3 KJIACCOB HEOPTaHMYECKUX BEIIECTB: KUCIIOT, OCHOBAHUH, COJICH;

* IPUBOMTH PUMEPHI PEAKIINH, ITOATBEPIKIAIOIINX XHUMHUYCCKHE CBOMCTBA HEOPraHMYECKMX BEIIECTB: OKCHIOB, KUCIIOT, OCHOBAHUH M COJICH;

* OTPEICIISITh BEIIECTBO-OKUCIIUTEIb M BEIIECTBO-BOCCTAHOBUTEIb B OKUCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKITUIX;

* COCTaBJIATh OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIN OaTaHC (I U3yUEHHBIX PEAKIIHiA) IO MPEII0KCHHBIM CXeMaM PEaKIluii;

* IPOBOJIUTH JTA0OPATOPHBIC OTBITHI, OATBEPKIAFOIINE XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKHUX BEILECTB;

* IPOBOIUTH JTJA0OPATOPHBIE OMBITHI TI0 TOJYYCHUIO H COOMPAHUIO Ta3000pa3HbIX BELIECTB: BOJAOPO/Ia, KUCIOPOa, YIIICKHCIOro ra3a, aMMHAaKa; COCTaBIISATh
ypaBHEHHSI COOTBETCTBYIOIIUX PEAKIIUH.

JIeBATHKJIACCHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

* COCTaBJIATh MOJICKY/ISIPHBIC U TOJIHBIC HOHHBIC YPABHEHUS 10 COKPAIIEHHBIM HOHHBIM YPaBHEHHSIM;

* IPUBOMTH PUMEPHI PEAKIINIA, IIOATBEPKIAIOIINX CYIIECTBOBAHME B3aMMOCBSI3U MEXK1y OCHOBHBIMHU KJIaCCaMH HEOPTaHUYECKHUX BEIIECTB;

* IPOrHO3UPOBATh PE3YJIbTATHI BO3JICHCTBUS Pa3IHUHBIX (DAKTOPOB HA U3MEHEHHUE CKOPOCTH XUMHUECKON PEaKIny;

* IPOrHO3UPOBATh PE3Y/IbTATHI BO3JACHCTBHUS Pa3IMUHBIX (DAKTOPOB HA CMEINICHHE XUMHUIECKOTO PAaBHOBECHSI.

* IPOrHO3UPOBATh XMMUYECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;



* IPOrHO3UPOBATH CIIOCOOHOCTH BEILIECTBA MPOSBIATH OKUCIUTEIbHBIE I BOCCTAHOBHUTEIBHbBIE CBOMCTBA C YUETOM CTEIICHEH OKUCIICHHS 3JIEMEHTOB,
BXOJAIIUX B €r0 COCTaB;

* BBIBJITH CYIIECTBOBAHME N'E€HETUYECKON B3aUMOCBSI3U MEXK/y BELIECTBAMHU B PsALlY: IPOCTOE BEIIECTBO — OKCUJ — I'MAPOKCHJ — COJIb;

* XapaKTepu30BaTh 0COObIE CBOICTBA KOHLIEHTPUPOBAHHBIX CEPHOM U a30THOM KUCIIOT;

* IPUBOANTH IIPUMEPHI YPABHEHUN PEAKLUH, JISKAIIUX B OCHOBE MPOMBIIIICHHBIX CIIOCOOOB MOJTYYECHUSI aMMUAKa, CEPHOM KUCIIOTHI, YyT'yHa U CTaJIH;
* ONUCHIBATh (PU3NYECKUE U XUMHUYECKHUE ITPOLIECCHI, SBJISIOIINECS YaCThIO KPYrOBOPOTA BEIIECTB B IPUPOJE;

* OPraHU30BbIBATh, IPOBOJUTH YUEHUYECKHE IIPOEKTHI 110 UCCIECAOBAHUIO CBOKCTB BEILIECTB, UMEIOIIUX BAKHOE IIPAKTUYECKOE 3HAYCHUE.

3. Conep:kanmne y4eOHOro npeamMera
Heopranuueckasi xummusi
Tema 1. Dunekrpoaurnyeckasi nuccounanus (10 1)
DNEKTPOJIUTHI U HEIJICKTPOJIUTHL. DJICKTPOIUTHUECKAS JUCCOIMAIINS BEIISCTB B BOJHBIX pacTBopaxX. MoHbl. KaTHOHBI 1 aHUOHEL. [ udpamuas meopusi pacmeopos.
DNEKTPONIUTUIECKAS TUCCOIHAIINS KHCIIOT, Ienodeh U coneid. Calble U CHIIbHBIC 3JIEKTPOIUTh. CTEIeHb AUCCOIHALINY.
Peakunu nonHoro oomMeHa. OKHCIUTEIEHO-BOCCTAHOBUTENbHBIC peakini. OKUCINTENb, BOCCTAHOBUTENb. [ UOpOIU3 COlell.
JemoncTpanuu. VcnipiTaHne pacTBOPOB BEMIECTB HA IIEKTPUIECKYIO MTPOBOJAUMOCTD. J[BIDKEHHE HOHOB B AIIEKTPHUYECKOM IIOJIE.
JlaGopaTopHble onbIThI. Peakiym oOMeHa MeXIy pacTBOPaMH dJIEKTPOIUTOB.
IIpakTHyeckas padora. PemieHre sKClIEpUMEHTANBHBIX 3a4a4 [0 TEME.

Tema 2. Kuciaopon u cepa (94)

[NonoxeHne KMUCIOPOAa U cephbl B IEPUOJMUYECKON CHUCTEME XUMHUYECKHIX 3JIEMEHTOB, CTPOCHUE HX aTOMOB. AJUTOTPOIHNSI KUCTIOPOAa — O30H.

Cepa. Amutotponust cepbl. Dusnveckue U XuMuueckue ceoictBa. Haxoxaenue B npupose. [Ipumenenue cepbl. Oxcup cepbi(1V). CepoBo0poaHas U CEpHUCTAs KUCIOTHI 1
ux conu. Oxcup cepri(V1). Cepras kucnora u ee conu. OKUCIUTENBHBIE CBOMCTBA KOHIICHTPUPOBAHHON CEPHON KHCIIOTHI.

THonamue o ckopocmu xumuueckux peaxyuil. Kamanuzamopuol.

JdemMoHCTpanMu. AJJIOTPONHUS KUCIOPOa U Cepbl. 3HAKOMCTBO € 00pa3laMy MPUPOIHBIX CYIb(PHUIOB, CYIb(HATOB.

JlaGopaTopHble onbIThl. Pacno3HaBanue cynbGuI-, CyabQUT- U Cynb(aT-nOHOB B pacTBOpPE

IIpakTnyeckas pagoTa. Pemenne skcriepuMeHTaNBHBIX 3a/1a4 110 TeMe «Kucnopos u cepay.

PacueTHble 3a1a4l. BeryncieHus o XMMUYECKUM YPAaBHEHHSAM PEaKIUil MacChl, KOJMUECTBA BEIECTBA MITH 00heMa M0 U3BECTHOM Macce, KOJIMYECTRY BEIECTBA HITH
00bEeMy OJTHOTO M3 BCTYMAIOIINX WM TIONTYYAIONINXCS B PEAKI[UH BEIICCTB.

Tema 3. A3ot u docop (10 u) [Tonoxenue azora u Gocdopa B MEPUOTUIESCKON CUCTEME XUMUUECKUX JIEMEHTOB, CTPOSHHUE UX aTOMOB. A30T, (PU3NUYECKHE U XUMUICCKHUE
CBOWCTBa, TIOJTyueHre U npuMeHenne. Kpyrosoport azora B npupoje. AMMuak. ®u3nyeckre U XUMHIECKHAE CBOMCTBA aMMHUaKa, Tojy4ueHue, npumerenue. Colu aMMOHUSL.
Oxcupst azora(ll) u (IV). A3otHas kucnora u ee conu. OKUCITUTENBHBIE CBOWCTBA a30THOW KHUCIOTHI.

dochop. Amnorponus ochopa. Puznyeckue u xumudeckue cBoicTra pocdopa. Oxcun dhochopa(V). OprodhochopHas KHCI0Ta U €€ COJIH.

Munepanvhsie yooopeHus.

JdemoncTpanmu. [lonydyenne ammuaka u ero pacTBopeHue B Bojie. O3HaKOMIICHHE ¢ 00pa3liaMu MPUPOIHBIX HUTPATOB, (hocdarTos.

JlaGopaTopHble onbIThl. B3aumozeiicTBie coseil aMMOHHSA CO 1enodamMu. O3HaKomaeHue ¢ A30mHuMU U pochopHuiMu y0oOpeHUsIMU.

Tema 4. Yraepon u kpemumii (7 4)

[NonoxeHue yriaepoja U KpeMHHUsSI B IEPHOJMYECKON CUCTEME XUMHUYECKHX 3JIEMEHTOB, CTPOCHUE UX aTOMOB. Y TJIEPO/I, AJUIOTPOITHBIE MOTUBUKAIINH, (PU3HYecKHe 1
XMMHYECKUE CBOWCTBA YIIIepoa. YTapHbId ra3, CBOMCTBA M (PH3HOIOTHYECKOE JICHCTBHE HA OPraHu3M. Y TIIEKHCIIBIN Ta3, yrolibHAs KUCIOTa u ee conu. KpyroBopot yriepoaa
B TIpUpOJIE.

Kpemunii. Oxcun kpemuus(1V). Kpemuueas kuciora u ee conu. Cmexno. Llemenm.




JdemoHcTpanun. Kpuctammmdeckue pemeTky aaMasa u rpadura. 3HaKOMCTBO ¢ oOpa3liaMu MPUPOTHBIX KApOOHATOB M CHIIUKATOB. O3HaAKOMIEHUE C PA3TUYHBIMU BUOAMU
monauga. O3naxKomaeHue ¢ 6uOaMu cmexia.
JlagopaTopHbIe ONbIThI. O3HAKOMJICHHE CO CBOMCTBAMHU U B3aUMOIIPEBPAICHUSIMU KapOOHATOB U ruApoKapOoHaToB. KauecTBeHHBIC peakiiui Ha KapOoOHAT- U CUJIUKAT-
VOHBI.
IpakTuyeckas padota. [lomyuenne oxcuna yrinepona(lV) u n3ydenne ero cBoicTB. Pacro3naBanme kapOOHATOB.
Tema 5. O0mmue cBoiicTBa MeTan10B (144)
[TonoxeHue MeTanIoB B IEPUOANUECKON cucTeMe Xumuueckux anemeHTos 1. M. Menaeneesa. Metamnnyeckas cBsi3b. U3ndeckrue U XUMUYECKHE CBOMCTBA METAJLIIOB.
Psig HanpsikeHUid METAILIOB.
[Nonsitue o Metamypruu. CriocoObI mosryueHust MetauioB. CIuiaBbl (CTallb, 4yTyH, JOPATIOMUHUHN, OpoH3a). [IpobieMa 0€30TXOMHBIX TIPOU3BOJICTB B METAJUTYPTHH U OXPaHa
OKpY>Kalollel Cpeibl.
lesiounbie meTauIbl. [1010KEHNE MIETOYHBIX METAJUIOB B IEPUOINYECKON CUCTEME U CTpoeHHE aToMOB. HaxoxxieHue B mpupozae. Puznyeckre 1 XUMUUYECKUE CBOMCTBA.
[IpuMeHeHre METOUYHBIX METAIIIIOB U UX COCIMHEHUH.
les0uyHo3eMenbHBbIE MeTAWIbI. [To0XKeHHE MIET0YHO3EMENBHBIX METAJIIIOB B IIEPUOANYECKON CUCTEME U CTpOoeHHe aToMOB. Haxoxxnenue B npupoje. Kanbimii u ero
coequHeHHs. JKecTKOCTh BOJIBI M CLIOCOOBI €€ YCTPaHEHUs!.
Anromunuii. [TooxxeHne antoMUHNA B IEPUOIUYECKON CUCTEME U CTpoeHHE ero aroma. Haxoxnenue B npupoze. Gu3nueckue 1 XMUMUUECKUE CBOIICTBA AIFOMUHUSL.
AM}OTEpHOCTh OKCHJIA ¥ TUAPOKCHIA ATFOMUHUSL.
Keane3o. [Tonoxenue xene3a B IepHOIUIECKOIN cHCTEME U CTpoeHHe ero aroma. Haxoxaenue B npupozae. @usnueckre U XuMHU4eCKHe CBoMCTBa )xene3a. OKCHUbI,
ruapokcust u conu sxenesa(ll) u xenesa(lll).
JdemoHcTpanmuu. 3HaAKOMCTBO ¢ 00pa3iaMy BaXXHEHIIINX COJIeH HATpUSI, KaJlks, TPUPOJIHBIX COSTUHEHUHN KAIBIIHS, PyIaMHU Keje3a, COSTUHEHUSIMU aTFOMUHUSL.
B3anMopeiicTBIE MIETOYHBIX, IMIETOYHO3EMETBHBIX METANIOB U TIIOMUHUS ¢ BOION. CKUTAHHE Keje3a B KUCIOPOJIE U XJIOpe.
IIpakTHyeckue padoThl

e Pemenne 3xciepuMeHTANBHBIX 327124 110 TeMe «QneMeHThl |A—IIIA-Tpymm neprnoandeckor TaOIUIBI XHMUYECKHUX 3JIEMEHTOBY.

e Pemenne 3KCIepUMEHTAIIBHBIX 33124 110 TeMe «MeTallIbl U UX COSIMHEHUS.

e PacuerHble 3a1a4n. BeryricieHus o XUMHUYECKAM YPaBHEHHSIM MACChl, 00beMa WIIH KOJIMYECTBA BENIECTBA OJTHOTO U3 MPOYKTOB PEAKIIUU TI0 MACCE UCXOTHOTO

BeIIEeCTBa, 00BEMY HIIM KOJIIMYECTBY BEIECTBA, CONEPIKAIIETO ONPEAEIICHHYIO IO IPUMECEH.

Oprannyeckasi XuMus

Tema 6. llepBoHayaIbHbIE NIPEACTABIEHUS 00 OPraHUYECKUX BellecTBax (2 4)

[TepBoHaUaNBEHEBIE CBEACHHS O CTPOSHUN OpraHUYecKuX BemecTB. OCHOBHBIC MOJIOKEHUS TEOPUHU CTPOSHUS OpraHudecknx coenunennii A. M. bytieposa. M3omepus.
YuporieHHas KiaccuUKanus OpraHndecKux COeTUHEHU.

Tema 7. Yraesogopoas! 4 yaca

IIpenensHblie yriaeBoaopoabl. Metan, 3tan. @u3nyeckue U XUMHUECKue cBorcTra. [Ipumenenue.

HenpeneabHble yrieBoaopoabl. DTwicH. Puznueckne U XUMUIeckue cBoiicTsa. [Ipumenenue. AretmieH. J[MeHOBEIE YTIIEBOIOPOIBI.
THonsamue o yukauyeckux yenego0opooax (YUKIOAIKaHbl, GEH301).

I[IpupoaHbie HCTOYHUKH YIIeBOAOPOAOB. HedTh 1 npupoaHbIi ra3, uX NpuMeHeHue. 3anmTa aTMOC(EePHOro BO3/1yXa OT 3arps3HCHHUS.
JdemMoHcTpanuu. Mozenn MoJIeKyJl OpraHU4E€CKUX COEIMHEHUM.

PacuyeTrHas 3a1a4a. Y craHOBIICHHE MPOCTEiel (hopMyJibl BEIIECTBA [0 MACCOBBIM JIOJISIM DJIEMEHTOB.

Tema 8. CrniupThl 2 yaca

OnHoaToMHbIe cUPTHI. MeTaHoi. Jtanoi. Ousndeckrue cBoHCcTBa. DU3HOIOTHUECKOE ICHCTBIE CIIUPTOB HA opranm3M. [IpuMeneHue.
MHoroaToMHble CIMPTHI. DTHWICHTIINKONE. | muriepun. [Ipumenenue.




JdemoHcTpanun. KolmmaecTBEHHBIN OBIT BRIICICHIS BOIOPOIa W3 STHIIOBOTO CIMPTAa. PacTBOpEeHHE STHIIOBOTO CITUPTA B BOJIe. PacTBOpeHHE TiHIIeprHa B BOJE.
KadecTBenHbIE peakiuu Ha MHOTOATOMHBIE CITIUPTHIL.

Tema 9. KapOoHoBbIe KHCJI0THI. ZKupsbl 3 yaca
MypaBbsuHas U YKCyCHasl KUCJIOThL. Puznyeckue cBoicTBa. IIlpuMmenenue.
Bricme kap6oHOBBIC KUCIOTEL. CTeaprHOBAS KHCIIOTA.

)KI/IpI)I — MNPOAYKTBI B3aUMOJCUCTBUSI TJIMICPUHA U BBICIIUX Kap6OHOBI)IX KucioT. Poib JKHPOB B IIpoOLCCCe oOmeHa BCLICCTB B OpraHusme. KaﬂOpHﬁHOCTL JKHPOB.

Jemoncrpauun. IlonydeHue u cBOCTBA YKCYCHOM KUCTOTHI. McciienoBaHue CBOMCTB KUPOB: paCTBOPUMOCTD B BOJE U OPIraHUUYECKUX PACTBOPUTEIISIX.

Tema 10. YrieBoasl 2 yaca

I'mroko3a, caxapoza — BakHEMIIME MpeIcTaBUTeN! yriaeBonoB. Haxoxaenue B npupoae. @orocunTe3. Poib rnroko3sl B TUTAHUN U YKPETIIEHUH 310POBBS.
Kpaxman u nemronosa — npupoausie noaumepsl. Haxoxxnenue B npupoze. [lpumenenue.

JdemMoncTpanmnu. KayecTBeHHBIE peaklMK Ha IIIIOKO3Y U KpaxMall.

Tema 11. Benxu. Ilonmumepst 4 yaca

benku — 6nononmmepst. CoctaB 6enkoB. Oyakimn O0enkoB. Pons 6enxoB B nmutannn. [loraTre o ¢epMeHTaX M TOPMOHAX.

ITonumeps! — BbICOKOMONEKYJIsIpHBIE coequHenus. [lonuatunen. Iomunponunen. [lonueununxnopu. lIlpuMenenre nonumepos.
JdemoHncTpanuu. KauectBenHble peakiuu Ha 6enok. O3HakoMIeHHE ¢ 00pa3laMy U3/eNuil n3 MOJINATHIICHA, HOIUIPOIIIICHA, OTUBUHUIXIOPUIA

4. TemaTH4ecKoOe IUIAHUPOBAHHUE

Ne HanmenoBanue Temsl Koi-Bo vacos

/1

Tema 1. Daexrpoauruueckas gucconuanus (10 1)

1. DNEKTPOIUTHI U HEITEKTPOIUTHI. DIIEKTPOJUTHYECKAs IUCCOIMAINS BEIIECTB B BOJAHBIX PACTBOPAX 1

2. ONEKTPOIUTHYECKAS JTUCCOLMALNSI KUCIIOT, HIEJIOUEN U COJIEH. 1

3. Cnabbie U CUITBbHBIE 2JIEKTPOIUTHL. CTETEeHb TUCCOIUAIIIN 1

4, Peakiiuy HOHHOTO OOMEHa yCIIOBUS UX MPOTEKaHMUS. 1

S. Peakuuy noHHOro 0OMEHa YCJIOBHUS UX MPOTEKAHMUSL. 1

6. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUT 1

7. OKHCINTENFHO-BOCCTAHOBUTEIbHBIE peakii OKUCIEHUE U BOCCTAHOBJICHUE. 1

8. I'unponus comneit 1

0. DNEKTPOIUTHYECKAS AUCCOLUALIHS 1

10. DJIEKTPOJIUTHYECKAS TUCCOLIUAIINS 1

Tema 2. Kucaopoa u cepa (9 4)

11. [Tonoxxenue kucnopona u cepsl B [leproauueckoii Tabnuie XUMUYECKUX IEMEHTOB, CTPOEHHE UX aTOMOB. CTpoeHue IpOCThIX Be- 1
11ecTB. AJNIOTpONus.

12. Cepa. Amutotponus cepbl. PU3nyecKue U XUMHUYECKHE CBOICTBA cephl. [IpumeHnenue. 1




13. CepoBonopon. Cynbhusl. 1
14, CepHucrtslii ra3. CepHUCTast KUCIIOTa U €€ COJIH. 1
15. Oxkcux cepsl (IV). Cepurcras kucinora. U ee conu. 1
16. OKucauTeNbHbIC CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI 1
17. Kucnopon u cepa . 1
18. IlonsiTue 0 ckOpOCTH CKOPOCTh XUMUYECKUX peakiuii. Katanuzaropsl. 1
19. Boruucienust no XuMUYECKUM YPaBHEHUSIM PEAKI[MU MACChI, KOJIMYECTBY BEIIECTBA UM 00bEeMa 10 U3BECTHOM Macce, KOJUYECTBY 1
BEIECTBA UM 00BEMY OJIHOTO M3 BCTYNUBIINX WM YYaCTBYIOUIMX B PEAKI[MH BEIIECTB.
Tema 3. Azot u pocdop (10 4)
20. [TonoxkeHue yriepoia U KPeMHHUsI B IEPUOIUNIECKON CUCTEME XUMUYECKHX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. AJIJIOTPOIHbIE 1
MoaudUKanuu yraepoaa
21. XuMHU4ecKue CBOMCTBA yriepoaa. Aacoporus 1
22. YrapHslii ra3, cBOWCTBa, GU3NOIOTHUECKOE IEHCTBUE HA OpPTraHU3M 1
23. VrieKkucisli ra3. YrojabHas KUCJI0Ta U €€ COJIH. 1
24, IpakTuyeckas padora Ned. [Tonydenne okcuza yriepoza (1V) u usydenne ero cBoiicts. PacrioznaBanne kapOOHATOB. 1
25. Kpewmuuii u ero coequnenus. Crekio. [lement 1
26. Kucnopon u cepa. A3ot u hocdop. Yriaepoa u KpeMHHUIA. 1
Tema 5. O0mme cBoicTBA METAJLIOB. 15
27. [TonoskeHne MeTauIoB B MEPUOAUIECKON cCUCTEME XUMHUECKUX d1eMeHTOB J[.M1. Menneneesa. Meramumueckas cBA3b. Ouznueckue 1
CBOMCTBA METAJIOB.
28. XHUMHUYECKHE CBOMCTBA METAJUIOB. Ps/1 HalpsyKeHUH METaJuIoB 1
29. [Tonsitue o metaymypruu. CriocoOs! ostydeHust MeTauioB. [Ipo0iaembr 6€30TX0MHBIX MPOU3BOICTB. OXpaHa OKpYKaroeh Cpeibl. 1
30. CniaBbl. 1
31. [Ilesrounsle MeTauibl. Haxoxaenue B npupoae. dusnyeckne u Xummudeckne cBorcTa. I[Ipumenenue 1
32. [Ilenouno3zemenbHble MeTalIbl. Haxoxaenue B npupoje. Kanpuuii u coenuHeHusl. 1
33. JKecTKocTh BOIBI M CIOCOOBI €€ YCTpaHEeHHUs 1
34. Amomunnii. Haxoxxenue B npupoje. CBONMCTBA aTIOMUHMUS. 1
35. AMQOTEpHOCTH OKCHA ¥ TUIPOKCHUIA ATTFOMUHUSI. 1
36. Onementsl [ A-IITA rpynn neproaudeckoit TaOIUIbl XUMHUUYECKUX DJIEMEHTOB. 1
37. Keneszo. Haxoxaenue B npupoae. CBONMCTBA Kene3a. 1
38. Mertauibl U UX COEMHEHUS 1
39. [Tonsitre o meramurypruu. Crioco6b! mony4deHus: MetauioB. [Ipobnembl 6€30TX0AHBIX Mpou3BoACTB. OXpaHa OKPYKAIOUIEH Cpebl. 1
40. CruiaBbl. 1
41. [lenounsie Metamuibl. Haxoxaenue B npupoae. dusnyeckue u xumudeckre cBorcTra. [Ipumenenmne 1
42. [llenounozemenbHble MeTaIUIBl. Haxoxaenue B npupoje. Kaibiuii 1 coemHeHusl. 1
43. JKecTkocTh BOJIBI M CITOCOOBI €€ YCTpaHEHHSI 1




44, Amomununii. Haxoxenue B npupoze. CBONMCTBA aTIOMUHUS. 1

45. AM(pOTEpPHOCTH OKCH/Ia ¥ THAPOKCHUIA ATFOMHHUS. 1

46. OnemenTsl [ A-1IIA rpynn neprnoaudeckoi TabIuIbl XMMUYECKUX HJIEMEHTOB. 1

47. Keneso. Haxoxaenue B npupoae. CBONMCTBA JKene3a. 1

48. Oxcusl, ruapokcuabl u cou skenesa (1) u xe-nesa(lll) 1

49. MerTauiel ¥ UX COSIUHEHUIY 1

50. Mertasuibl ¥ UX COEAUHEHUS 1
Opranuveckass XuMus

Tema 6. IlepBoHauyajibHbIE IPeACTABIEeHUS 00 OPraHMYeCKUX BelecTBax (2 1)

51. [lepBoHayalibHbIE CBEIEHHUS O CTPOCHUM OPraHUYECKUX BemecTB. OCHOBHBbIE MOJIOKEHHUS TEOPUU CTPOCHUS OPraHMYEeCKHX
coenuHennii A. M. byrtieposa

52. N3omepust. YopouieHHas Kiaccu(UKaius OpraHu4ecKiuX COeTMHEHUN

Tema 7. YrieBogopoasl (4 1)

53. [Ipenenbusle yraesogopoasl. Meran, staH. du3znueckue U XMMUYECKHE cBoKCTBaA. [IpuMeHeHue 1

54, HenpenenbHble yriieBogopopl. JTuiaeH. Pu3ndeckue U XuMUueckue cBoicTna. [Ipumenenue 1

55. AuneruieH. JlneHOBbIE YTIIeBOAOPOIbL. [loHamue 0 yukiuyeckux y2ne6000pooax 1

56. [TpupoaHBIC HICTOYHHUKH YTIeBOA0poaAoB. [Tpupoanetii ra3. Hedts. 3anmmra atMmocdepHOro Bo3ayxa OT 3arpsi3HCHHUS 1

Tema 8. Cnimpthl (2 4)

o7. OnHoatromHble cnupThl. MeTaHoa. OTaHoa. PU3HOTIOrHUECKOe AeHCTBUE CIMPTOB Ha opranusM. [IpuMmenenue 1

58. MHoroaToMHbl€ CIUPTHL. DTUIIEHIUKOIb. ['uniepun. Ilpumenenue 1

Tema 9. KapOonoBbie Kuca0Tbl. Cioxubie 3¢upsl. Kupsl (3 4)

59. MypaBbuHas U yKcycHasi KUcioTsl. [Ipumenenue 1

60. Bricine kap6oHoBbIe KUCTOTHI. Cl10KHbBIE YPHUPbI 1

61. JKupsl. Poits 5KUpOB B Tpoliecce 0OMeHa BEIIECTB B OPraHu3Me 1

Tema 10. YraeBoanl (2 4)

62. ['moko3a, caxapo3a. Haxoxxaenue B npupoje. Posib roko3bl B MUTaHUU U YKPEIJIEHUH 3JJ0POBbS 1

63. Kpaxmaun, 1iemutroio3a — npupojHblie monumepsl. [Ipumenenne 1

Tema 11. beaxu. lloumeps! (4 1)

64. benku — 6uononumepsl. CoctaB 0enkoB. Posb GeIKOB B MUTaHUH 1

65. [Tommepbl — BBICOKOMOJIEKYJISIPHBIE COSMHEHUSI. 1

66. IHomustuien. [Homunponunen. [lonusBuauinxnopun. Ilpumenenue 1

67. Xumus u 310poBse. JIekapcTBa 1

68. Benku. [Toaumepsl. 1

Hroro: 68 yacos
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