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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas nporpamma 1o XuMuu pazpaboTaHa B COOTBETCTBUU:

-IIpuka3 Munnpocsewenus Poccun ot 12.08.2022 r. Ne 732 «O BHeceHUU U3MEHEHUH B

(benepanbHBIi TOCY1apCTBEHHBIA 00pa30BaTeNbHBIN CTAHAAPT CPEeHEro 00uIero oopa3oBaHus,

YTBEp)KIEHHBIHN nprkazoM MuHHcTepcTBa 00pa3zoBanus U Hayku Poccuiickoit deneparyu ot 17
Mas 2012 roga Ne 413».

[Tpuka3z Munnpocsenierust Poccuu ot 18.05.2023 Ne 371 «O06 yrBepxkaeHuu (enepanbHOi

00pa30BaTeNBLHOM MPOrPaMMbl CPETHETO 00ILEro 00pa3oBaHUS.

MecT0 XMMHUM B Y4eOHOM IJIaHe

B yueOHOM T1ulaHe cpenHed MIKONIbI Y4YeOHBIM mpeamMer «XuMus» BKIIOYEH B pas3jaen
«EcrectBennpie Haykw». CorylacHO KaJeHIapHoMy ydeOHoMmy Tpadpuky MOY COII Ne3,
MPOJOIKUTENBHOCTD yueOHoro mpotecca s 10 knacca-34 nenenu; 11 knacca-34 venenu.

[IporpamMmma Mo XUMHHU Ui CpenHEro (MOJHOro) oOmero oOpa3oBaHUs Ha yriIyOJIEHHOM ypOBHE
paccuutana Ha 105 yacoB ans 10 u 11 kitaccoB (3 yaca B HeIENI0), U3 HUX 3 yaca pe3eps.

PabGouas nporpaMmma HanmpasBJieHA HA JOCTH/KEHUE CJIeIYIOIIHX Hesei:

dopmupoBaHuE MPEACTABICHUI: O MAaTEpUAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTAX H
[I03HABAEMOCTH SIBJICHUHN MPUPOJBI, O MECTE XMMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€
Beyllel poiu B 00ecrieueHNH YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA: B pEeIICHUH MpolieM
9KOJIOTMUYECKOM, AHEPreTMUeCKOd M TMHILEBOM O€30IacHOCTH, B Pa3BUTHH MEAMIIMHBI,
CO3JIJaHMM HOBBIX MAaTEpUAIOB, HOBBIX MCTOYHHKOB SHEPruH, B OOECIEYEHUU
paIMOHAIBLHOTO TPUPOJOINONb30BaHU, B (OPMUPOBAHWU MHPOBO33PEHMS] U  OOIIEH
KyJIbTYypbl 4YEJOBEKa, a TaKKe OHKOJOTMUECKH OOOCHOBAHHOTO OTHOILEHHUS K CBOEMY
3JI0POBBIO U IIPUPOJHOM CpELE;

OCBOEHHUE CUCTEMBI 3HAHUM, JIEKAIINX B OCHOBE XUMUYECKON COCTABIISIIOIIEH €CTECTBEHHO-
HAay4yHOM KapTUHBI MuUpa: (yHIAMEHTAIbHBIX IOHATHI, 3aKOHOB M TEOpUH XHMHH,
COBPEMEHHBIX MPEJICTaBICHUNH O CTPOCHMM BEILECTBA HAa Pa3HBIX YPOBHSIX — aTOMHOM,
WOHHO- MOJICKYJISIPHOM, HAJMOJEKYJSIPHOM, O TEPMOJMHAMMYECKUX M KHHETHYECKHUX
3aKOHOMEPHOCTSX MPOTEKAaHHWA XMMHYECKMX PpEaklHMi, O XUMHYECKOM pPaBHOBECHH,
pacTBopax U JUCHEPCHBIX CHUCTEMax, 00 OOLIMX Hay4yHBIX NPUHIUIAX XMMHYECKOTO
IIPOU3BOJICTBA;

(dbopMHpoBaHHE y 00y4arOIUXCs OCO3HAHHOI'O MOHMMAHUS BOCTPEOOBAaHHOCTU CHUCTEMHBIX
XUMHUYECKUX 3HAHUHU U1 OOBSCHEHMs KJIIOUEBBIX MW M MpoOjeM COBPEMEHHOW XUMHH,
JUIs OOBACHEHUS U POTHO3UPOBAHMUS SBJIEHUH, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO IIPUPOLY;
IPaMOTHOTO pEUIeHUs TpoOJeM, CBS3aHHBIX C XHMMHEH, MPOTHO3MPOBAHHWS, aHAIM3a WU
OLIEHKM C TIIO3WIMHA DJKOJIOTMYECKOH  O€30IIaCHOCTH  MOCJIEACTBHN  OBITOBOH H
IIPOU3BOJCTBEHHON NEATEIBbHOCTH YEJIOBEKA, CBSA3AHHOW C XUMUYECKHM IIPOU3BOJCTBOM,
HCIOJIb30BaHUEM U MepepadOTKOM BEIIECTB;

yrinyOjJeHue TpeACTaBICHUH O HayyHbIX MeETOJax IO3HAHHs, HEOOXOIUMBIX IS
MpUOOPETEHUsT YMEHUN OpPUEHTHPOBATHCS B MHUPE BEHIECTB U OOBACHEHUS XMMHUYECKUX
SBJICHUH, UMEIOIIMX MECTO B NPUPOJE, B MPAKTHUECKON AEATEIbHOCTH U IOBCEAHEBHOMU
KU3HU.

Z[JBI JOCTIDKEHHMS ATHX LielIed B Kypc€ XHMHU Ha CTYIHCHH CPCIAHETO O6H.I€F0 06pa?>OBaHI/I$I

PELIAOTCS CIEAYIONINE 3aaM:



Bocnuranne yOexIEHHOCTH B MO3HABAEMOCTH SIBIICHUI TPHPOMBI, YBaKEHHS K IPOIECCY
TBOpUCCTBA B obmactu TCOPCTUUCCKHUX W MPUKIATHBIX I/ICCHCHOBaHI/Iﬁ B XHMUH,
(bopMHpOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HaYKH;

Pa3Butie MoTHBalMU K OOYYCHHIO W IIO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTaHUIO HAa OCHOBE YCBOEHHS OOIIEYETI0BEYECKUX IIEHHOCTEH;

Pa3ButHe mo3HaBaTENbHBIX WHTEPECOB, WHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyyaromuxcs, GOpMHUPOBAaHUE y HUX CO3HATEIHHOTO OTHOIIEHHS K CaMOOOpPa3OBaHHIO U
HEMPEePhIBHOMY  O0pa30BaHUIO KaK  YCIOBHIO  YCIEHIHOW NPOGECCHOHAIBHOH U
OGH.[CCTBGHHOﬁ ACATCIIBHOCTH, OTBCTCTBCHHOI'O OTHOHICHHUA K CBOCMY 3J0OPOBBIO U
HOTPeOHOCTH B 37I0POBOM 00pa3e KU3HH;

@opMHpOBaHHE YMEHMM M HABBIKOB Pa3yMHOIO IIPUPOAOIIOIB30BAHUSA, PA3BUTHE
IKOJIOTHYECKOW KYIBTYpBI, IPHOOPETEHUE OIBITa OOIIECTBEHHO- MOJIE3HON IKOJIOTHYECKOM
ACATCIIbHOCTH.



I[Inanupyembie pe3yabTaThl NpeAMeTa XUMMUSI.

JIMYHOCTHBIE Pe3yJIbTATHI 0CBOCHUS XUMMU:

- pa3BUTHE KOMIIETCHIIMI COTPYJIHUYECTBA CO CBEPCTHUKAMM, IETHbMU MJIAJIIETO BO3pacTa,
B3pPOCJIBIMH B 00pa30BaTeIbHOM,

OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATENLCKOM, IPOSKTHON U IPYTUX BUJAX NESATEIIbLHOCTH;
- MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYMMOCTH
HayKH, TOTOBHOCTb K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BJIaJIcHUE IOCTOBEPHOU HH(pOopMaluei o
MIEPEIOBBIX JOCTHXKEHUAX U OTKPBITUSX MUPOBOU U

OTEYECTBCHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMIX 00 yCTpOWCTBE MUpPA U
o0111ecTBa;

- TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YKCJIE CaMOOOPA30BAHUIO, HA TTPOTSKCHUH
BCel )KM3HU; CO3HATEILHOE OTHOIICHHUE K HEITPEPHIBHOMY O0Pa30BaHHIO KaK YCIOBHUIO YCIEITHON
npodeccnoHanbHOM U 0OLIECTBEHHOM AEITeIbHOCTH;

- 9KOJIOTHYECKast KyJIbTypa, 0EpeKHOE OTHOIICHHSI K POJHOM 3eMIie, IPUPOIHBIM OOTraTCTBaM
Poccun u Mupa; moHuMaHue BIUSHUS COLIMATBHO- YKOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE
MIPUPOJHOM U COIIMAILHOM CpeJibl, OTBETCTBEHHOCTh 32 COCTOSTHUE MPUPOTHBIX PECYpPCOB; YMEHUS
Y HaBBIKH Pa3yMHOT'0 MPUPOJIOTIOIE30BAHUS, HETEPIIMMOE OTHOIICHUE K IEUCTBHUSIM, TPUHOCSIIIMM
BpEl SKOJIOTHH; TPUOOPETEHHUE OIBITA IKOJIOT0-HANPABICHHOHN JCSTEIBHOCTH;

- OCO3HAaHHBIN BHIOOP OyayIIel nMpo¢eccuu Kak MyTh U CIoco0 peann3ainuu COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

- TOTOBHOCTh 00YYarOIIUXCS K TPYAOBOI MpodecCHOHATbHON ASSITENFHOCTU KaK K BO3SMOKHOCTH
y4acTHs B PEUICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM;
- IOTPEeOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY U JIIOJSAM TPYAQ, TPYAOBBIM JOCTHKECHUSM,
JI0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHE K PAa3HBIM BUIaM TPYAOBOI
NEeSTETLHOCTH.

MeTanpeamMeTHblie pe3yabTaTbl 0CBOEHUS] XUMUH.

Perynarusneie YV /I:

BrInyCKHUK HAyunTCA:

- CAMOCTOSITEIBHO ONPEAEIATH 111, 33J1aBATh MAPAMETPhl U KPUTEPUHU, IO KOTOPBIM MOXKHO
ONPEIEINTh, UTO 1I€JIb TOCTUTHYTA;

- OLICHUBAaTh BO3MOXHBIE MTOCIEACTBUS JOCTUKEHUS MOCTABJIEHHOM 11€JIU B IEATEIbHOCTH,
COOCTBEHHOM KU3HU U KU3HU OKPYKAIOIINX JIOACH, OCHOBBIBAsICh HA COOOPAKEHUSX ITUKU U
MOpaJly;

- CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbHOM JACSITEIILHOCTH U
KU3HCHHBIX CUTYaIIHsIX;

- OLIGHUBATh PECYPCHI, B TOM YHCIIC BPEMS U APYrUe HEMaTepHAIbHBIE PECYPChI, HEOOXOIUMBIE IS
JOCTHKECHHS TIOCTABJICHHOM 11ETIH;

- BBIOMPATH MyTh JOCTUKECHHUS LI€TTH, MJIAHUPOBAThH PEIICHHE MOCTABIEHHBIX 3a/1a4, ONTUMHU3HUPYS
MarepuaibHble U HEMaTeprabHbIE 3aTPaThl;

- OpraHu30BbIBaTh d(PPEKTUBHBIIN MTOUCK PECypCOB, HEOOXOAUMBIX IS JOCTUKEHHS MTOCTABICHHON
LETH;

- COTTOCTABJISATh MOJIYYCHHBIN Pe3ybTaT ACSITEIBHOCTH C TTIOCTABICHHOM 3apaHee 1ETbI0.
Ilo3naBarenwubie YV /:

BrinyCKHHUK HaydnTCS:



- UCKaTh U HaXOJUTh 0000IIEHHBIE CITIOCOOBI PElIeHNUs 3a/1a4, B TOM YHUCJIE, OCYILECTBIATh
pa3BepHYTHIN HH(OPMAITMOHHBII

MIOUCK U CTaBUTh HA €r0 OCHOBE HOBBIE (Y4eOHBIC U TO3HABATEIIbHBIC) 33/Ia4H;

- KpUTHUYECKH OI[CHUBATh M HHTEPIPETUPOBATh MH(POPMALIUIO C PA3HBIX MO3UIIHIA, PACIIO3HABATH U
(buKCcupoBaTh MPOTHBOPEUHS B UH(OOPMAIIIOHHBIX UCTOYHHUKAX;

- HCNOJIb30BaTh PA3JIMYHbIE MOJIEIbHO-CXEMATUUECKUE CPEJICTBA IS TIPEICTABICHUS
CYLIECTBEHHBIX CBSI3€i U OTHOILIEHUI, a TAaK)Ke MPOTUBOPEUUIA, BBISIBICHHBIX B MH(OPMAIIMOHHBIX
HMCTOYHMKAX;

- HAXOJUTh U NPUBOJIUTh KPUTUYECKHE APIYMEHTHI B OTHOLLIEHUH JEHUCTBUN U CYXKACHUHN IPYroro;
CIIOKOIHO M pa3yMHO OTHOCHUTBCS K KPUTUUYECKUM 3aMEUaHHSIM B OTHOILICHHH COOCTBEHHOTO
CYXKJIEHUSI, pacCMaTPUBAaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

- BBIXOJIUTH 32 PaMKH Y4€OHOTO MpeMeTa U OCYIIECTBIATH LI€JICHANPABICHHBIN MTOUCK
BO3MOXKHOCTEH JIJIs IIMPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB JIEHCTBUS;

- BBICTPAMBAaTh HHANBUAYAIbHYIO 00pa30BaTeNIbHYIO TPAEKTOPUIO, YUUTHIBAS OTPAHUYCHHS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUUYECHUS;

- MEHATh U yJEP>KUBATh Pa3HbIe MO3ULMHU B I03HABATEIILHON JEATEIbHOCTH.

Kommynukatusaele YV /I:

BbinyckHUMK Hay4quTCS:

- OCYIIECTBJIATH JIEIIOBYI0 KOMMYHUKAIIUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK
BHYTpH 00pa30BaTelbHON OpraHU3alliY, TaK U 3a €€ MpeIeIaMHu ), ToI0MPaTh TApPTHEPOB IS
JIeTTOBOM KOMMYHHKAIIUU UCXO/IS1 U3 COOOPaKEHUH pe3yIbTaTUBHOCTH B3aUMOJICHCTBHS, a HE
JIMYHBIX CUMITIATUI;

- IPU OCYILIECTBJICHUH IPYNIIOBOM pabOThI OBITh KaK PYKOBOJAUTENEM, TaK U YWICHOM KOMaH/IbI B
pa3HbIX poJsixX (TeHepaTtop uaei, KPUTUK, UCIIOIHUTEINb, BEICTYIAIOIIHM, SKCIIEPT U T.1.);

- KOOPAMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSAX PEAIbHOI0, BUPTYAIBHOTO U
KOMOHMHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

- pa3BepHYTO, JOTUYHO U TOYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIOJIb30BAaHUEM a/I€KBATHBIX
(YCTHBIX ¥ IUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

- pacrno3HaBaTh KOH(JIMKTOT€HHbIE CUTYallUH U IPEIOTBpaIlaTh KOHMIUKTHI 10 UX aKTUBHOMN
(a3bl, BBICTPaUBATh JICJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIUIO, U30€ras TMYHOCTHBIX
OLICHOYHBIX CYKICHHM.

IIpenmerHbie pe3yJbTaThbl OCBOCHHS XMMMH.

10kiacc

BeimyckHUK Ha 6a30BOM ypOBHE HAyUUTCS:

- pacKpbIBaTh Ha MpUMepax MOJI0KEHUs TEOPUHN XuMudeckoro crpoenuss A.M. bytieposa;

- IPUMEHSATH NPaBUJIa CUCTEMATHUECKON MEXTyHAPOIHON HOMEHKIIATYphl KaKk CpeiCcTBa
pa3ianyeHus U UAeHTU(UKALUY BELIECTB 110 UX COCTaBY U CTPOEHUIO;

- COCTaBJIATh MOJIEKYJISIPHBIE U CTPYKTYpPHbIE (POPMYJIIbI OPraHMYECKHUX BEIIECTB KaK HOCUTETEH
uH(OpMAIIUU O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX M MPUHAICKHOCTHU K OIPEIeIEHHOMY Kilaccy
COCJIMHEHMH;

- XapaKTepU30BaTh OPraHUYECKUE BEIIECTBA 10 COCTaBY, CTPOEHUIO U CBOWCTBAM, YCTaHABIUBATh
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXK]ly TaHHBIMU XapaKTEPUCTUKAaMH BEIIECTBA;

- IPUBOJIUTH IPUMEPHI XUMHUUECKHUX PEAKIIMH, PACKPBIBAIOLINX XapaKTepHbIe CBOMCTBA TUITUYHBIX
Mpe/ICTaBUTENEH KJIACCOB OPraHUYECKUX BELIECTB C LEIbI0 UX UACHTUPHUKAIIUN U 00bICHEHUS
o0acTy MPUMEHEHNUS;



- IPUBOJUTH IPHUMEPHI TPAKTUIECKOTO HCIIOIb30BAHHS IPOTYKTOB EepepabOTKH HEPTH U
MPUPOJHOTO Ta3a, BBICOKOMOJIEKYIISIPHBIX COSAMHEHUH (MOIMATHIICHA, CHHTETHYECKOTO KayqyKa,
alleTaTHOT'O BOJIOKHA);

- IPOBOJIUTH OMBITHI IO PACIIO3HABAHUIO OPTAHUYECKUX BEIIECTB: TIUIEPUHA, YKCYCHOM KHCIIOTHI,
HETpeAeTIbHBIX KHUPOB, TIIOKO3bI, Kpaxmalia, OEJIKOB - B COCTaBE MUIIEBBIX TPOAYKTOB U
KOCMETHYECKUX CPEICTB;

- IPOBOAMTH pacyeThl Ha HAXOKACHHE MOJICKYJISIPHON (POPMYJIBI YIIICBOAOPO/IA 110 MIPOAYKTaM
CTOpaHUs U 1O €r0 OTHOCHUTEIBHON TNIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOZSIIUX B €r0
COCTaB.

BrimyckHuK Ha 6a30BOM YpOBHE MOJIYYUT BO3ZMOKHOCTh HAYYUTHCS:

- HCTOJIH30BATh METO/Ibl HAYYHOTO TIO3HAHUS MPH BHITIOJIHEHUH NPOEKTOB U y4eOHO-
MCCIIEI0OBATENBCKUX 3a/1a4 10 U3YYSHHIO CBOIMCTB, CIIOCOOOB MOMYyYSHHS U PACTIO3HABAHUS
OpPTraHUYECKUX BEILIECTB;

- YCTaHABJIMBATh FCHETHYECKYIO CBSA3b MEKIY KJIACCAMH OPraHMUYECKHUX BELIECTB Uil 0OOCHOBaHHS
NPUHIUIHAIBHON BO3MOKHOCTH MTOJYYEHHs OPTaHHUECKUX COCMHEHHH 3aJaHHOTO COCTaBa
CTPOCHHS.

11 xknace

BrimyckHuK Ha 6a30BOM ypOBHE HAyUUTCS:

- pPacKphIBaTh Ha MPUMEPAX POJIb XUMHUH B (HOPMUPOBAHUH COBPEMEHHOW HAYYHOH KapTUHBI MHpa
U B IPAKTHYECKOW JCITEIHHOCTH YEJIOBEKA;

- IGMOHCTPHPOBATh Ha MPUMEPaX B3aUMOCBS3b MEXKy XUMHEH U IPYTUMH €CTECTBEHHBIMU
HayKaMH;

- noHuMats pusndeckuii cmbica [lepuonnueckoro 3akona JI.M1. MenneneeBa u Ha ero OCHOBE
OOBSCHSTH 3aBUCUMOCTD CBOWCTB XMMUYECKUX 3JIEMEHTOB U 00pa30BaHHBIX UMH BEIIECTB OT
3JIEKTPOHHOTO CTPOEHUS aTOMOB;

- OOBSACHATH MPUYMHBI MHOTOOOpa3usl BEIIECTB Ha OCHOBE OOIIMX MpeACTaBIeHUI 00 X cocTaBe U
CTPOCHUH;

- IPOTHO3UPOBATh BO3MOYKHOCTh TMIPOTEKAHUSI XUMHUECKUX PEAKIIMi Ha OCHOBE 3HAHUH O THIIAX
XUMHAYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;

- CTIOJIK30BATh 3HAHMSI O COCTaBE, CTPOSHUH U XUMUYECKUX CBOMCTBAX BEUIECTB JJIsi 6€301acHOTrO
IIPUMEHEHMS B IPAKTUYECKOH J1eTebHOCTH;

- BJIaJIeTh NpaBWJIaMH U IpUeMaMH 0e30MacHoi paboThl C XUMHUUECKUMHU BEILIECTBAMU, U
71a00paTOPHBIM 000PYIOBAaHHEM;

- yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XUMUYECKOH peakIui U CMEUIEHUs XUMUYECKOTO
PaBHOBECHSI OT PA3IMYHBIX (DAKTOPOB C HEINBIO ONPEIEICHUS ONTHMAIBHBIX YCIOBUH MPOTEKAHUS
XUMHAYECKHX TPOIIECCOB;

- IPUBOAMTH TIPUMEPHI THIIPOJIA3A COJICH B TIOBCEHEBHOM KU3HU YEIIOBEKA;

- IPUBOANTH TIPUMEPHI OKUCIUTEITFHO-BOCCTAHOBUTEIILHBIX PEAKIHA B IPUPOJIE,
MIPOU3BO/ICTBEHHBIX IPOIIECCaX U KU3HEESITEIbHOCTH OPIaHU3MOB;

- IPUBOAMTH IPUMEPHl XUMUYECKHX PEaKIUil, paCKPBIBAIOLINX OOIINE XUMHUECKUE CBOICTBA
MIPOCTHIX BEIIECTB - METAJUIOB U HEMETAJUIOB,;

- BJIaJIETh MpaBUJIaMH 0€301acHOr0 O0PAIIeHUs C €JKUMH, TOPIOYUMHU U TOKCUYHBIMH BEILIECTBAMH,
cpencTBamMu OBITOBOM XMMHUH;

- OCYIIECTBIIATH IOUCK XUMUYECKOH HH(OPMAIINH IO HAa3BaHUAM, HICHTU(UKATOPAM,
CTPYKTYPHBIM (hOpMYJIaM BEUIECTB;



- KPUTUYECKU OLIEHUBATh U HHTEPIPETUPOBATH XUMHUECKYIO0 HH(POPMAIIUIO, COEPKAIIYIOCS B
COOOIIEHUSAX CPEACTB MaccoBol nH(popManuu, pecypcax MHTepHETa, HAyYHO-TTOMYISPHBIX
CTaThsIX C TOYKHU 3PCHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEIISAX BBISBICHHUS OMINOOYHBIX
CyXAcHHI U (HOPMUPOBAHUS COOCTBEHHOU MMO3UIINY;

- IPEICTABIIATH MYTH PEUICHUS TI00aNTBHBIX MTPOOJIEM, CTOSIINX MIEPE]l YeTIOBEUESCTBOM:
HKOJIOTMYECKUX, SHEPIeTUUYECKHX, ChIPhEBBIX, U POJIb XUMUU B PELICHUH 3TUX MPOOIIEM.
BrimyckHuk Ha 0230BOM YPOBHE MOJIYYUT BO3MOXKHOCTh HAYUUTHCS:

- WJTIOCTPUPOBATh HAa MPUMEPAX CTAHOBIICHUE U SBOJIOLUIO OPraHUYECKON XUMHUH KaK HAYKH Ha
Pa3IMYHBIX UCTOPUUYECKUX 3TAIAX €€ Pa3BUTHUS;

- 00BSICHATD MPUPOJIY U CIIOCOOBI 00pa30BaHUS XUMUYCCKOM CBSI3U: KOBAICHTHOM (TIOJISIPHOM,
HETOJISIPHOM ), HIOHHOW, METAJNINYECKOM, BOAOPOJIHOM - C IIEJIbIO ONPEACICHHUS XUMUUECKOU
AKTUBHOCTH BELIECTB;

- YCTaHABIIMBATh B3aMMOCBS3U MEKIY (DaKTaMH U TEOPUEH, MPUYIUHON U CISICTBUEM TIPH aHATN3e
MPOOJIEMHBIX CUTYyalluii 1 000CHOBAaHUU MPUHUMAEMBIX PEIICHH Ha OCHOBE XUMHUYECKUX 3HAHHM



@opMbl OPraHu3anuu y4eOHbIX 3aHATHI, OCHOBHbIE BH/AbI y4e0OHOI

ACATCIBbHOCTH

@opMbl OpPraHu3aluM Y4YeOHBIX 3aHATHH - WHIUBUAyalbHas, (pPOHTAIbHAs, TPYIIOBasd,
nuddepeHIpoBaHHas, KOJJIEKTUBHAS
@opMbl NPOBeIEHUS YPOKA - YPOK-JIEKIHUs, Ja0OpaTOpHOE HUCCIENOBAHHE, YPOK-TIPAKTUKYM,

OKCKYPCHS, YPOK-3aKpeIJIeHHe, YPOK-3a4eT, YPOK-UIpa, KOHTPOJIBHBIH YPOK, KOMOMHHPOBAHHBIN
YPOK, YPOK — 3allIMTa IPOEKTOB.

OcHOBHBIE MeTOAbI pa00THI U GOPMBI:

CIIOBECHBIE (paccka3, JIEKIUH, CEMHMHApBI, 3a4eThl, IBpPUCTUYECKas Oecena, MyTELIECTBUE,
KoH(pepeHIMsT U Ap.), HpakTuueckue (mpoekTHas nestenbHocTh, WKT, TBOopueckue 3ananus,
pedeparbl, OOKIAABI, MOJENKH, MOJeNW, JabopatopHas pabora W T.1.), HarjisgHbIC (OMBIT,
OKCIIEPUMEHT,  JIeMOHCTpanus, pabora ¢  BuaeodWIbMaMH,  HHTEPHET-pEcypcamu),
UCCIIEI0BATEIBCKUE, CIOBECHBIN, OMUCATEIbHBIHN, TPOOIEMHBIE, YACTUYHO-TIOUCKOBBIE, TPYIIIOBLIE,
AJIEMEHTHI MOAYJIHHOTO 00Y4YEeHUS, WHIAUBUAYAJIbHEIE.

Buabl KOHTPOJIA - TEMAaTUYECKUIA, UTOTOBBIN.

-TeKylIas aTTecTaus (IPOBEPOYHbIE U CAMOCTOSTEIbHbBIE MUCHbMEHHBIE PAOOTHI; MPAKTUIECKHE

paboThI; TECTHPOBAHNUE; 3a4€ThI; KOHTPOJIBHBIE pabOTHI; CPE30BHIE PabOTHI);

- IPOMEXKYTOYHAsI aTTecTalus (TEeCTUPOBaHUE; KOHTPOJIbHBIE paboThI; 3amuTa pedepara;

3alMTa MPOEKTA; 3alIUTa HAYYHO — UCCIIEI0BATEIBCKONU PabOThI)

Dopmul yuema docmudicenuti (ypodHast e TEIbHOCTD - BeICHUE TeTpaiel 0 XUMHUH, aHAIHN3
TEKYIIEeH yCleBaeMOCTH, BHEYPOUHasl 1€ATEIbHOCTh — Y4aCTUE B OJUMIINA/IAX, TBOPUECKUX
OTYeTax, BhICTaBKaX, KOHKypcax H T.1.)

OcHoBHbIEe BU/bI Y4eOHOM /1eATeJIbHOCTH

lo3znasamenvuas Hngpopmayuonno- Pegrexcuenasn
KOMMYHUKAMUBHAS
1. Tloctpoenue 6mok-cxem u | 1. Tlouck HyxxHOU MHpOopManuu B | 1. OneHuBaHue cBOMX
JIOTUYECKUX LENOYEeK HCTOYHUKAX Pa3IMYHOIO BUAA y4€OHBIX TOCTHXKEHUN
CocraBienue anroputMoB | 2. Mcnonb3oBaHuE 3HAKOBBIX CootHomieHne
aHaIM3a sIBJIICHUM, cucreM (rpaduk, Tadbnuua, MIPUIIOKEHHBIX YCUINI
3aKOHOB, IIPOLIECCOB, PHUCYHOK, CXeMa, KapTa) C MOJY4YEHHBIMU
TEOpUl 3. TlepeBox mHbOpManmy U3 OHOMH pe3yJibTaTaMu
OneHka u Ki1accupuKaus 3HAKOBOW CHUCTEMBI B APYTYIO Bnagenue HaBbIKaMu
00BEKTOB 4. HWcnonws3zoBaHue OpraHu3alu u
CamocrosiTenbHOe MYJIBTUMENIHBIX PECYPCOB U ydacTtus B
pelIeHne 3a1a4y KOMITBIOTEPHBIX TEXHOJIOTUN KOJUIEKTUBHOU
Beinonnenune 5. Pa3BepHyTO€ 060CcHOBaHUE JEATEIIBHOCTH
71a00paTOPHBIX U CYXAEeHHH, hopMynupoBaHue
MPAKTUYECKUX paboT OIIpeeIEHUI U TOHATHIH,
[TocTaHoBKa MPOCTHIX MIPUBEICHUE JOKa3aTeIbCTB
JKCIIEPUMEHTOB 6. IlpeseHrtarus pe3yabTaToB
JeSITeIbHOCTH

Cucrema OLICHKU BKIIFOYACT MPOLCAYPHI BHyTpeHHef/'I Y BHEIIHEH OIICHKH.

BHyTpeHHss OLleHKA BKJIIOYAET:

® TCKYIIYIO U TCMAaTUYCCKYIO OLICHKY,

e noptdonuo,

® BHYTPUIIKOJIbHBIA MOHUTOPUHT 00pa30BaTEIbHBIX JOCTHKEHHH,




® IPOMEXKYTOYHYIO U UTOTOBYIO aTTECTALIUIO 00YJarOIIUXCSI.

K BHemItHMM npoueaypaM OTHOCSTCS:
. rocyJapCTBEHHasi UTOTOBask aTTeCTalUs
o He3aBHCHMas OLIEHKa KadecTBa OOpa3oBaHUSI U MOHUTOPUHTOBBIE HCCIIEIOBAHUS

MYHHIIMIIAILHOTO, PETUOHAIILHOTO U (heIepaabHOro YpOBHEH.

HNTorosasi oieHKa BbINNYCKHUKA OCHOBHOM IIKOJIbI

ITo pe3ynbTaTamM BHYTPUIIIKOIBHOTO MOHHUTOPUHTA 00Pa30BaTEIbHBIX JOCTHXKCHHM 110 TIPEAMETY
«XUMHULY:

1) Tekymras ycreBaeMOCTh OOYUYArOIIUXCS
2) OIICHKA 3a BBIMOJIHCHHUE U 3AIUTY HHIUBUAYAILHOTO IPOCKTA.

BuyTpuimKkoabHas MoJe/Ib OLleHMBAHUS NPH 00y4eHUH OHOJIOTHM:
BHyTpUILIKOIBHBINA U BHYTPUYPOUHBI MOHUTOPUHT .

TeKVWCl}l OUASHOCIMUKA.:

® T[IpolleCC OIEHKM YYUTENEM pe3yJbTaToB, IOJYYEHHBIX B XOJ¢ HAOMIOACHUH 3a
NESITeTbHOCTBIO YUAIIUXCS,
® BHYTPHYPOUYHAs OIEHKA JEATEILHOCTH O0YJAIOLINXCS XUMUH,
® BBINOJIHEHHUE U OLICHUBAHKE TIPOBEPOYHBIX, KOHTPOJIHHBIX,
® MarHOCTHYECKUX PadOT Ha MPOTSHKEHUH BCETO Meproia 0OyUIeHUS] XUMUH.
Hmoeosas duacnocmuka (€XeroaHo):

® HUTOrOBBIE KOMIUIEKCHBIE pabOThI HA IPEAMETHOM OCHOBE
® TIOJIFOTOBKA U 3al[UTa MHAUBUIYaTLHOTO MTPOEKTA
Kpurtepun ouenku

Bricokwuit ypoBenb (OTmeTtka «5») - BeinosHeHo 90-100% 3aganuii.
[ToBeimeHHBIN ypoBeHb (OTMETKA «4») - BeIONHEHO 70-89% 3amanuii.
bazoBebiit ypoBenb (OTmeTKa «3») - BbIonHEeHO 50-69% 3amanuid.
Huskuit ypoBenb (OTmeTka «2») - BeIosHEHO MeHee 50% 3agaHuil.
KPUTEPHHU OIIEHKH TECTOBBIX 3AJIAHUM ITO XUMUHA
C nomomsio k03 Punmenta ycsoenus K:

K=A:P,rne A —4uCIO NpaBUIbHBIX OTBETOB B TECTE
P — 0011ee unciio oTBETOB

Koadpunument K Onenka
0,9-1 «5»
0,8-0,89 «»
0,7-0,79 3»

Memnsmre 0,7 «2»



Coaep:xanue yueOHoro npeamera «Xumusp» 10 knace
10 kiacc (0a30BbIii ypoBeHb) (35 4, 1 u B Hezeln0)

OcHOBHbIE NOHATHS] OPraHNMYeCKOil XuMum (54).

IlosiBieHHE M pa3BUTHE OPTaHMYECKOM XMMHUHU Kak Hayku. [Ipenmer u 3HaueHue
OpraHU4eCKON XMMHUHU. MeCTO U 3HaueHUE OPraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.
ITpuurHBI MHOTOOOpa3nsl OPraHMYECKUX BELIECTB. Y IVIEPOAHBIN CKEJIeT OpraHn4eCKOi MOJIEKYJIBI.
KpatHocTh xuMuueckoit cBsi3u. OCOOEHHOCTh XMMUYECKUX PeaKLUil OpraHnYecKUX COeINHEHHH.
CrpykTypHas Teopus OpraHM4ECKUX COCIUHEHUNH. XUMHUYECKOe CTPOCHHUE KaK IOPAIOK
COCMHEHMS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJICHTHOCTH. OCHOBHBIE TIOJI0KEHUS TEOPUU
XMMHUYECKOI'O CTPOEHMsI OpraHndeckux coenuneHuii A. M. byrnepoBa. 3aBUCUMOCTb CBOWCTB
BEIIECTB OT XUMHUYECKOTO CTpOoeHHs MoJieKy. M3omepus u nzomepsl. Kinaccudukarms
OpPTraHUYECKUX COCTUHEHUH. YTIIEBOIOPO/Ib U UX (PYHKIIMOHAIbHBIE TPpou3BOIHbIE. [loHsTHE O
¢byHkunoHanbHOM rpynme. ['omonorus. [IpuHimne! knaccudukanum opraHuuecKuX COSTUHEHUH.
Cuctematnueckas MeXAyHapoiHasi HOMEHKJIATypa U IPUHIMIIBEI 00pa30BaHus Ha3BaHUH
OpPraHUYECKUX COCAVHEHUN.

HemoHcTtpanuu. 1. Paznoskenue caxapa. 2. Komiekuus opraHM4ecKux BEIIECTB U
MaTepuainos. 3. Mozienu OpraHn4ecKux MOJIEKYII.

Tema 1. Yenesooopoowt (7 u).

Anxanbl. CTpoeHHEe MOJIEKYJIbI MeTaHa. ['omonorndyeckuil psaja ajkatoB. ['omosory.
N3omepusa u HoMeHKIIaTypa ankaHoB. @U3MYECKHE CBOMCTBA AJIKAHOB M 3aKOHOMEPHOCTH UX
M3MEHEHUs. XMMUYECKHE CBOICTBA (Ha IpUMEPE METaHa U 3TaHa): peaklUy 3aMEeLCHUS
(rasloreHMpoOBaHKE), JETUAPUPOBAHMSI KAK CIIOCOOBI MTOJTyYEHHS BaXKHEHIIIMX COEIMHEHHH B
OpPraHUYECKOM CHHTE3€, TOPEHHE METaHa KaK OJIMH U3 OCHOBHBIX HCTOYHUKOB TEILIA B
IPOMBIIIICHHOCTH U ObITY, nuposin3. Haxoxxaenue B npupojie ¥ puMeHeHue ajkaHoB. [lonstue o
LUKJI0aJIKaHax. AnkeHbl. CTpOEHHE MOJIEKYIIBI ATHJIEHA. | OMOJIOrM4eCKU Psiji aJIKEHOB.
Homenkiarypa ankenos. M3omepust yrilepoJHOIOCKENETA U MOJI0KEHHSI KPATHOU CBSI3H B
MOJIEKYJIax aikeHOB. @U3NUECKHe CBOMCTBA AIKEHOB. XMMUYECKHUE CBOMCTBA (HA IPUMEPE
STWJIEHA): peaKlUuy PUCOEANHEHNS (TaJOTeHUpOBaHue, THAPUPOBAHNE, THpATALIUS,
TUIPOTAJIOr€HUPOBAHKE) KaK CIIoco0 MOMyYeHHUs] PYHKIIMOHAIBHBIX POU3BOIHBIX YTJIEBOJOPOJIOB,
ropeHus. Peakium npucoemHeHHs K roMosioram 3TwieHa. [Ipasuino MapkoBHUKOBA.
[TonmnMepu3zanus 3TUIIEHA KaK OCHOB HOE HAaIIPABJIEHUE €T0 MCII0Nb30BaHus. [lonuatuien kak
KPYNHOTOHHAKHBIA MTPOJYKT XMMUYECKOI0 Tpon3BocTBa. [lonydyenue sTuieHa B
MPOMBIIIICHHOCTH (JIETMPUPOBAaHUE 3TaHAa) U B J1abopaTopuu (IeruapaTanus 3TaHoOa).
[TpumeHnenue sTuneHa. AnkaaueHsl U kaydyku. [loHsTie 00 ankagueHax Kak yriaeBoJopoJax C
IBYMsI IBOMHBIMU cBs3siMU. [lonumepuzanusa auBuHmia (Oyraguena-1,3) kak cnoco0 nmosyuyeHus
CUHTETUYECKOT0 Kayuyka. HaTypanbHbIll 1 CHHTETHYECKUI KaydykH. BynkaHuzanus kaydyka.
Pesuna. IIpumenenue kaydyka u pe3uHsl. ATkuHbl. CTpOEHUE MOJIEKYJIbI allEeTHIICHA.
I'omonornueckuit psa ankuHoB. HomeHnknaTypa ankuHoB. M3omMepus yriiepoHoro ckenera u
IIOJIOXKEHUSL KPATHOM CBSA3U B MOJIEKYJIE aIKUHOB. PU3HUECKUE CBOMCTBA AJIKUHOB. XUMUYECKHE
CBOMCTBa (Ha MpUMepe alleTHIeHa): PeaKLuu PUCOeIMHEHNS (TaloreHupOBaHKe, THAPUPOBAHHE,
THJIpaTaIysl, THAPOTaJoOreHUPOBaHUE) KaK CIOCO0 MOTY4YEHUS MOJIUMEPOB U IPYTUX MOJIE3HBIX
IIPOJYKTOB, TOPEHUE AlIETHIIEHA KaK UCTOUYHUK BBICOKOTEMIIEPATYPHOTO TJIAMEHU JJISl CBAPKU U
PE3KM MEeTajuIoB, AuMepu3anus u tpumepusanus. [lonyuenue anerunena. [Ipumenenue aneTuieHa.
Apenbl. beH3011 Kak npeacTaBUTENh ApOMaTHUECKUX YIIIeBOAOPO0B. CTpOEHHE MOJIEKYIIbI
6ensona. dusznueckre cBOCTBa O€H30I1a U TOIyo0J1a. XMMHYECKHUE CBOICTBA: peakluy 3aMeIeHUS



B OE€H30JIbHOM KOJIbIIE (TaJlOTeHUPOBaHUE, HUTPOBAHKE, AIKMJIMPOBAHUE) KaK CIIOCO0 MOTydeHUs
XUMHUYECKHUX CPEICTB 3aIIUThI pACTECHU, TPUCOESAMHEHNS (THIPUPOBAHUE) KAK 10KA3aTEIbCTBO
HETpeAeIbHOr0 Xapakrepa OeH301a, peakliuy 3aMeleHns B O0KOBOM 1ienH (Ha mpUMepe TOIyoJa),
TOpeHusi, OKUCIIeHUs Toiyosna. [lpumenenne 6eH30i1a 1 €ro TOMOJIOTOB.

HemoHcTpauuu. 4. bpomupoBaHue rekcaHa Ha cBeTy. 5. ['opeHue meraHa, 3TUiIEHa,
anierwieHa. 6. OTHolLIeHne MeTaHa, TUJICHA, alleTUIIeHa U OeH301a K pacTBOpaM IepMaHIraHaTta
Kaiust 1 6poMHoii Bozie. 7. [losyueHue sTuieHa peakumei Aeruparaiy 3TaHoa, aleThieHa —
THJIPOJIM30M KapOuia KaJbLusl.

Kontponbnas padota Ne 1. «YTIIeBOIOPOIBI.

Tema 2. Kucnopoo- u azomcooeprcawjue opecanudeckue coeounenusn (17 1)

Crnuprel. Kinaccudukanysi, HOMEHKIaTypa, U30Mepus CIIUPTOB. [ oMoTornuecKuii psis
IIpeiebHBIX OJHOATOMHBIX CIIUPTOB. METaHOI U ATaHOI KaK IPEICTaBUTENN IPEAEIIbHbBIX
OJIHOATOMHBIX CIUPTOB. PU3HUECKUE CBOICTBA CIUPTOB. XMMUYECKHE CBOMCTBA (Ha IpUMEpe
METaHOJIa ¥ 3TaHOJIa): B3aUMOJECHCTBUE C HATPUEM KaK CIIOCOO YCTAaHOBJICHHSI HATUYMSI
THJIPOKCOTPYIIIbI, PEAKIMsS C TaIOr€HOBOAOPOAAMHU KaK CIIOCO0 MOITY4EHUs! paCTBOPUTEIIEH,
JerupaTanus Kak croco0 MoyiyuyeHus 3TUIeHa, peakiys ropeHus (CupThl Kak TOIJIMBO),
OKHcIeHHe B anpaerua. [lonydyenue MeTaHona U3 CUHTE3-ra3a U 3TaHoJia (OpokeHUe IIIFOKO3bI,
rupaTanys 3TUICHa, IEeJ0YHON ruApon3 rajiorensTana). [lpumMenenne metanona u sTaHoza.
DuU3n0I0rNYeCcKOe JeICTBIE METAHOJIA M 3TAHOJIa HA OPTaHK3M YeJIOBeKa. DTUIICHTJIMKOJIb U
IVIMLEPUH KaK MPEJCTaBUTENN IPEAEIbHBIX MHOTOAaTOMHBIX CIUPTOB. [lonydeHne STHIIEHIIINKOISA
OKHCJIEHHEM 3TUJIEHA BOJHBIM PaCTBOPOM IlepMaHraHara kauus. @usndeckue cBONCTBa
STUJICHIVIMKOJIS U TAMLEepUHA. XUMUYECKHE CBOWCTBA MHOTOATOMHBIX CIIMPTOB: PEAKIIMU C
HaTpUeM, IaJIOr€HOBOIOPOIaMH, a30THOM KUCI0TONH. HUTpOrmuiepus u ero pasioxeHue.
KayecTBeHHast peakiysi HA MHOTOaTOMHbIE CITUPTHI U €€ IPUMEHEHHE JJIsl paCllO3HABAaHUS
[IMLEPUHA B COCTaBE KOCMETUYECKHUX CpelCTB. [IpakTHueckoe mpuMeHeHNe dTUIIEHITIMKOIA U
rnunepuHa. @enon. CtpoeHue Monekynsl penona. Puszndeckue cBoiicTBa peHona. Bzaumuoe
BJIUSTHUE aTOMOB B MOJIEKyJie peHOoIa. XMMUYECKUE CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM,
THJIPOKCHUIOM HaTpusi, OpoMoM, pa30aBiIeHHON a30THON KucioTo. PeHonodopmanbpaerugHas
cmouta. KauectBennsie peakuuu Ha peHo. [Ipumenenue dpenona. TokcuuyHOCTh deHoMa.
Anbaerunnl 1 keToHbl. KapOoHuiabHas u anpaeruanas rpynnsl. HoMeHkiaTypa anpIeruioB u
KEeTOHOB. MeTaHaib ((hopManbAeria) 1 dTaHajlb (alleTalbIeru) Kak MpeICTaBUTENN peaeIbHbIX
aJIbJIETUI0B. ALIETOH KaK IIPEICTaBUTENb KETOHOB. PDU3MUECKHE CBOMCTBA albAETUI0B U KETOHOB.
XUMHUYECKUe CBOMCTBA (peaklusi OKUCICHUS B KUCIIOTY U BOCCTAHOBJICHUS B CIUPT).
KayecTBeHHBIE peakIuy Ha allbJAECTHIHYIO IPYIIY (Peakius «cepeOpsHOro 3epKaiay,
B3aumoJeiicTaue ¢ ruapokcunom menu (I11)) u ux npumeHenue 1uist 0OHapy>KeHUs IPEAEIbHBIX
aJIbJIETHJI0B B IPOMBILIUIEHHBIX CTOYHBIX BO/IaX. TOKCUYHOCTH anpaeruaoB. [lonydyenue
aNbJIern1I0B U KeTOHOB. [IpuMenenune Gpopmanpaeruia, aneraibaeryaa u anerona. KapooHosbie
kucnotel. KapOokcunbHas rpynmna. HomeHkinatypa olHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
dusnueckue cBoiicTBa KapOOHOBBIX KHCIOT. MypaBbUHAs U YKCYCHAsl KUCIOTHI KaK
MPEJICTaBUTENN TPEACTbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. [IpencraBnenue oo
apoMatuieckux (OeH30iHast), HeTIpeIebHbIX (aKpUIIOBasi, OJIEMHOBAs ), TUKAPOOHOBBIX
(1raBeneBast), THIPOKCUKAPOOHOBBIX (MOJIOYHAS, TUMOHHAS) M BBICIINX KapOOHOBBIX
(ManpMUTHHOBAS U CTEAPUHOBAs, OJIEMHOBasA) KucioTax. [lonyuenne kapOOHOBBIX KHUCIIOT
(OKHCNIEeHUE aNbIeTUI0B, IEPBUUHBIX CIUPTOB, TOMOJIOroB OeH3ouna). Crnenuduieckre crnocoosl
MOJTYYEHUSI MyPaBbUHOM M YKCYCHON KHCJIOT. XMMHUYECKHUE CBOMCTBA (HA TPUMEPE YKCYCHOM
KHMCJIOTBI): pEaKLUu C METaJulaMH, OCHOBHBIMU OKCUJAMH, OCHOBAaHUSIMHU U COJISIMU Kak



MOJITBEPAKIEHUE CXOJCTBA C HEOPIraHNYECKUMU KUCIIOTaMU, PEAKIMsl TepUPHUKALIMH KaK CIIOCO0
MOJTyYEeHHUS CIIOKHBIX 3(DUPOB, TaTOreHUPOBAHKE 110 a -yTIepoaHOMYy aromy. [Ipumenenue
MYpaBbHHOM, YKCYCHOU U OeH301HO KuCIoT. CroxHbie 3¢upbl. CiiokHbIe 3(QUPBI KaK TPOAYKTHI
B3aMMOJICHCTBUS KapOOHOBBIX KHCIIOT cO criupTamu. HoMeHkmarypa cinoxHbix 3gupoB. ['uaponus
CIIOKHBIX 3(upoB. [I[puMeHeHune cI0KHBIX 3PUPOB B MEAULIMHE, MTUIIEBON U apHroOMepHOI
IIPOMBIIIJICHHOCTH, B TIOJy4€HUU MTOJIMMEPHBIX MaTepuanoB. JKupsl. JKupbl Kak ciiokHbIe 3(pUpbI
IJIMLEpUHA U BBICIIMX KapOOHOBBIX KUCIOT. PacTUTebHBIE U )KUBOTHBIE XKHPBI, UX COCTAB,
pasnauuue B CBOMCTBAX. ' MApOreHn3anus )KupoB, COCTOSIIIUX U3 OCTaTKOB HEMPEACIbHBIX KUCIIOT.
PacnioznaBaHue pacTUTENBHBIX )KUPOB HA OCHOBAHUM UX HEINIPENEIBHOTrO Xapakrepa. ['unponus nim
OMBIJICHHE KHPOB KaK CIIOCOO MPOMBIIIICHHOTO TIOJIYYEHHUS COJIEH BBICIINX KapOOHOBBIX KHCIIOT.
[Tpumenenue xupoB. OYHKIUH KUPOB B OpraHu3Me. Mblia KaKk COJIH BBICIIUX KapOOHOBBIX
kucnot. Moromue cBoiicTBa Mbuia. YrieBobl. Kinaccudukanus yriaeBonoB. Haxoxaenue yrie
BOJIOB B IIpupoae. PYHKIIMH YIIEBOIOB B PACTUTENIBHBIX U )KMBOTHBIX Opranu3max. @oToCHHTES.
I'moxo3a kak npencTaBUTENIb MOHOCAaXxapuaoB. Pusnyeckue CBOWCTBA INIIOKO3bL. [ II0K03a Kak
aNbJICTUIOCIUPT: peakiun ¢ ruapokcuaoM Menu (1) 1 aMmMuauHbIM pacTBOpOM OKcuza cepedpa
(). BposkeHue rIIFOKO3bI (MOJIOYHOKHUCIIOE U CIIUPTOBOE). 3HAUCHHE U IIPUMEHEHHE TIIFOKO3bI.
Caxapo3a. Caxapo3a Kak [IpeicTaBuTeNb qucaxapuios. I'naponus caxapossl. CBolicTBa 1
npuMeHeHue caxapossl. [lonucaxapuabl. Kpaxman, nensrono3a v INIMKOTeH KaK IpeaCcTaBUTeNn
nosincaxapuos. Kpaxmai, 11emuir0103a u TJIMKOreH Kak OMOJIOTHYeCKUE OJIMMEPBL, UX CTPOCHUE.
XUMHUYECKHE CBOWCTBA Kpaxmalla U LIeJUTE0JI03b] (THAPOJIN3, KaYECTBEHHAsI peaKkus C MOJJOM Ha
Kpaxmall ¥ ee IpUMEHEHUE U1 OOHapYyKEHUs KpaxMaia B poaykTax nutanus). [Ipumenenue u
Ouosiornyeckas poJib nojaucaxapuaoB. AMuHbl. CTpoeHHe U CBOIICTBa aMMHOB. AMUHBI KaK
opranudeckue ocHoBaHusl. OCOOEHHOCTH aHWJIMHA U €r0 XUMHUECKUE CBOICTBA (B3aUMO/eCTBIE
C COJIIHOM KHCIOTON M OpoMHOM BoJoi). Peakius ropenust amuHoB. [lonydyeHue aMuHOB.
ITonyuenne anminza no peakuuu H. H. 3unnna. [Ipumenenne amuHoB. AMUHOKHCIOTHL. CocTaB 1
HOMEHKJIaTypa aMUHOKHUCIIOT. | TMIIMH, ajJaHuH, BaJMH, IIUCTEUH, CEpUH U (DeHMIIATaHUH KaK
MIPEICTaBUTENN IPUPOJIHBIX aMUHOKHUCIIOT. PU3HUecKre CBOMCTBA aMUHOKHUCIIOT. AMUHOKHCIIOTBI
Kak aM(QOTepHbIE OPraHUYECKUE COSAMHEHMS (B3aUMO/ICHCTBHE C IIEI0YaMU U KUCIOTaMHu).
[Tenrrunnas cBsi3b. OOpa3zoBanue nonmunenTua0B. OOHApY)KEeHHE OEIKOB C TTOMOIIBIO
KaueCTBEHHBIX (LIBETHBIX) peakuuil. buonornueckoe 3HaueHue a-aMMHOKHUCIOT. O0IacTH
PUMEHEHHs] aMUHOKHUCIIOT. benku kak npupoansie 6uononumMepsl. CoCTaB U CTpoeHUE OEJIKOB.
[lepBruyHas, BTOpUYHasL, TPETUYHAS M YETBEPTUYHAS CTPYKTYpHI Oenka. XMMHUECKUE CBOICTBA
0€eJIKOB: TUAPOIN3, JeHaTypanus, ropeHue. buonornueckue ¢pynkuuu Oenxos. [IpeBpamienus
0eKOoB MUIIM B opranusme. VaeHTtudukanus opraHndeckiux coeiMHeHni. I 'eneTnueckast cBs3b
MEXy KJIACCAMHM OPTaHMYECKUX COCIUHEHNN. THUIIBI XUMUYECKUX PEAKIIUA B OPTraHUYECKOU
XUMHUH.

HemoHcTpanuu. 8. OKuciIeHne 3TaHoa B anbaeru. 9. KauecTBeHHbIE peakiny Ha
MHoroatoMHusle ciupthl. 10. PacTtBopuMocTs eHoa B BoJe npu 0ObIUHOI TeMIiepaType U npu
HarpeBanuu. 11. Ilonydyenue genonara narpus. 12. OcaxxaeHue gpeHona u3 pactBopa enomnsta
HaTpUs MOA JeiicTBUEM yriekucioro ras3a. 13. KauectBennsie peakuuu Ha ¢peHodn. 14. Peakius
«cepebpsiHoro 3epkanay. 15. Okucnenue rioko3sl ruapokcuaom menu (I). 16. KauectBennas
peakius Ha kpaxmai. 17. Peakuus anunuHa ¢ 6poMHoii Bosoit. 18. Komnekius amuHokucaor. 19.
Jloka3aTenbCcTBO HATMYMS (PYHKIIMOHAIBHBIX TPYII B pacTBOpax aMUHOKUCIOT. 20. PacTBopenue u
ocaxaeHue 6enkos. 21. LIBeTHble peakuuu 6enkoB. 22. 'opeHne NTHYbEro nepa u MepCTsIHON
HUTH.

Kontponbras padota Ne 2. «Kucmoposa- u a30Tcoiep)kamne OpraHnuecKue BeIecTBay.



Tema 4. Bvicokomonexkynapnsie eeugecmea (4 u)

[TonsiTue o nomuMepax. MakpoMosiekyiia, CTpYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3aALIUH,
MoHomep. ['omononumepsl u conoaumepsl. [lonumepusanus U MOJTMKOHACHCAINS KaK METOIbI
noJjiyueHus noaumepoB. CoBpeMEHHbIE NTOIMMEpPHbIE MaTepualbl. [nactmaccs! (moauaITHIIEH,
MOJIUIPOTIAJICH, TIOJUCTUPOJI, TTOJIMBUHIIXIIOPHU, TIONUATHIIEHTepedTanaT). Bonokna npupoaHsle,
HCKYCCTBEHHbIE (BUCKO03a, alleTaTHOE BOJIOKHO) M CHHTETHYECKHE (KaIllpoH, HAMIOH, JaBCcaH,
CHaHJeKe, Jaikpa). DmactoMepsl. Kaydyk mpupoaHbIi 1 CHHTETHYEeCKUI. Bykanu3amnus kaydyka.

Hemonctpanuu. 23. Koyekiuu miacTMacc, 3J1acTOMEPOB, BOJIOKOH. 24. ['opeHue
uemtynouna. Jlabopatopusie onbIThL. 11. OTHOIIEHHE CHHTETUUECKUX BOJIOKOH K pacTBOpam
KHUCJIOT U IIEJIOYEH.

1. ITpakTrueckas padora Ne 1 . PacnoznaBanue miactmace. IIpaktuueckas padora Ne 2.
Pacnio3naBaHue BOJIOKOH.

11 knacc (6azoewiit yposens). (34 4, 1 4 B HenENI0)

Tema 1. Bemectno (8 1)

Crpoenue BeniecTBa. BaxkHeline NOHATUS XUMUU: aTOM, MOJIEKYJIa, OTHOCUTEJIbHAs
aTOMHasi Macca, OTHOCUTEIbHAsI MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJISIpHAs Macca
BewecTBa. [Ipocteie u cinoxHble BemecTBa. Metaiibl 1 HemeTaiuibl. Heoprannueckue u
OpraHMyecKue BellecTBa. BelecTBa MONIEKyIIpPHOTO U HEMOJIEKYJISIPHOTo cTpoeHus. CoBpeMeHHas
MoJIeNb CTpoeHus aroma. Sapo aroma. [Iporonst. Helitponsl. MU3oTonsl. ATomHas opoburans. S-, p-,
d-, /-opouranu. CTpoeHHe 3JIeKTPOHHBIX 000JIOUEK aToMa. DICKTPOHHAsE KOH(UTypalus aToMa.

. Kiaccudukanusi XuMU4eCcKuX 31eMeHTOB (S-, P-, d-3sieMenThl). OCOOCHHOCTH CTPOCHHUS
SHEPreTUYECKUX YPOBHEH aTOMOB (-37I€MEHTOB.

[lepuonnueckas cucrtema xumudeckux 35meMeHToB J1. 1. Menneneesa. [lepuonnueckuii
3akoH /. . MenneneeBa. @usznyeckuit cMbica [lepuoauueckoro 3akona J1. 1. Menneneena.
[IpuunHBI ¥ 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB M UX COEAMHEHUH (BBICIINX OKCUIOB
Y TUJIPOKCHJIOB) TI0 TieproiaM U rpymmnam llepuoanueckoit cucteMsl (Ha IpUMepe SJIEMEHTOB
MaJIbIX TIEPUOJIOB U TJIABHBIX MOJATPYII). DIEKTPOOTPULIATETLHOCTh. THITHI XUMUYECKOM CBS3H
(KoBasieHTHAas, MOHHAs, MeTaJTndeckas ). KoBaneHTHas CBsI3b (HEMOJISIpHAS U TIOJISIPHAST).

OOMEeHHBIN 1 TOHOPHO-aKLENTOPHBIM MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H.
Honnast cBsi3b U MeXaHu3M ee o0pa3oBaHus. MeTanndeckas cBsi3b. Kpucraminueckue BeniecTna.
Tunsl KPUCTAUITMUECKUX PEIIETOK (aTOMHAs, MOJIEKYIspHAasi, HIOHHAs, METaNInYecKas).
3aBUCUMOCTh (PM3UUYECKUX CBOWCTB BEIIECTBA OT THUIIA KPUCTAIIIMUYECKOH penieTku. Bomopoanas
cBs13b. [IprunHbl MHOrOOOpa3us BeriecTB. PacTBopbl. PacTBOpHMOCTE TBEPIBIX BEIIECTB,
AKUIKOCTEN U Ta30B B Bojie. HackllieHHbIEe, HEHACHIIIEHHBIE U MTEPECHILLIEHHbIE pacTBOpHI. [loHATHE
o kpuctamoruaparax. CriocoObl BbIpayK€HUS KOHIIEHTPAI[MN pacTBOPOB. MaccoBasi 101
PacTBOPEHHOTO BELIECTBA. DJIEKTPOJUTHYECKAs TUCCOLMALINS. DIEKTPOIUTHI. IOHBI (KaTHOHBI U
annoHsbl). Ctenenp nuccormaii. CHIIbHBIE U ClTa0ble SJIEKTPOJITHI, 0COOEHHOCTh MX
nuccormanuu. OnpeneneHrne BaKHEUIITNX KJIACCOB HEOPTAaHUIECKUX COCTMHEHUN (OKCHIOB,
KHCJIOT, OCHOBAHMI U COJIEH) B CBETE TEOPUU AIEKTPOIUTHUECKOH Arccounanuu. ucconmanus
BOJbl. KMCIIOTHOCTE cpenibl (KUCIOTHASI, HEUTpaabHas U IIelIouHas cpena). Bogopoanblit
mokasaresb. PH pacTBopa Kak mokasarenb KUCIOTHOCTU cpeibl. NHaMKaTOph! (YHUBEPCAIBHBIH,
JAKMYC, METHUJIOPAHXK U peHOoNnPTaNIerH).

Hemonctpanuu. 1. Paznuunsie popmsl [lepuoanueckoit cucrems! J. V1. Meneneesa.

Tema 2. Xumnueckue peakuuu (9 4)

VYpaBHEHHs] XUMHUYECKUX PEAKLIU U pacdyeTsl N0 HUM. PacueTr MOsipHON Macchl BEIIECTBA.
Brruucnenus mo XMuMUYECKUM YPaBHEHUSIM KOJIMUECTBA, 00beMa, MacChl BEIIECTBA M0 KOJTHMYECTBY,



00bEMy, Macce peareHTOB WU MPOJYKTOB peakui. XUMHUYECKUe peakuu. ['oMoreHHsle u
rereporeHHbie peakiui. CKOpOCTh peakify, €€ 3aBUCUMOCTh OT Pa3IHyYHbIX (PAKTOPOB: MPUPOIBI
pearupyrouux BeIecTB, KOHIIEHTPAIMK pearupyoinx BEIECTB, TEMIIEPATypPhl, IIOIIAI1
PEaKkLMOHHOM ITOBEPXHOCTH, HANW4uA KatanusaTopa. Karanus. Ponp karanu3aTopoB B Ipupoe U
MPOMBIIIICHHOM Mpou3BoAcTBe. OOpaTUMOCTh peakiuil. XMMHUECKOe PABHOBECHE U €TO
CMELIEHHE O] IeHCTBUEM Pa3IMUHBIX (PAKTOPOB (KOHLEHTPALUs PEareHTOB WM IPOAYKTOB
peakiuy, JaBiIeHHe, TeMIepaTypa) A CO3JaHUs ONTUMAIIBHBIX YCIOBUM MPOTEKaHUs XMMUYECKUX
npoueccoB. [Ipunnun Jle [latense. Peakuiuu B pacTBOpax 3JEKTPOJIUTOB. Peakiiuu HOHHOTO
oOMeHa. Y coBUs NPOTEKaHUs peakluii HoHHOro oomeHa. KauectBennsle peakuuu. [lonstue o6
AHAIMTUYECKON XUMHUHU. [ uaponus coneit. I naponus no KaTuoHy, 10 aHUOHY, 110 KATUOHY U 110
aHnoHY. Peakuus cpeapl BOOHBIX pacTBOPOB cosieil. OOpaTUMBIH 1 HEOOPAaTHUMBII THAPOIU3 COJICH.
3Ha4yeHue TUAPoIn3a B ONOIOTHIECKUX OOMEHHBIX MPOoIeccax.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakiuU. [Ipoliecchl OKUCIEHNS U BOCCTAHOBJICHMS.
OxuciuTenb 1 BOCCTAHOBUTENb. TUIHYHBIE OKUCIUTENIN U BOCCTAHOBUTENHU. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU B IPUPO/JIE, TPOU3BOACTBEHHBIX MIPOLIECCAX U )KU3HEACATEIbHOCTH
OpraHu3MoOB. DJIEKTPOJIU3 PACTBOPOB U paciiiaBoB. [IpuMeHeHue 3ieKkTpoin3a B
IPOMBIIIJICHHOCTH.

Hemoncrpanuu. 1. Pazmuansie popms [lepuoanaeckoit cuctemsr [. . Menneneesa. 2..
Dddexr Turgans. 3. DIEKTPONPOBOTHOCTE PACTBOPOB AMEKTPOIUTOB. 3. OnpeaeneHue
KHMCIIOTHOCTH CPEJIbI C IOMOIIBI0 YHUBEPCAIbHOIO HHANKATOpa. 4. IIpuMepsl peakiuii HOHHOTO
oOMeHa, HIyIuX ¢ 00pa3oBaHUEM OCaJKa, ra3a WiK BOJbL. 5. ['maponus coneit. 6. 3aBUCHUMOCTH
CKOpPOCTH peaKkIH OT IPUPO/Ibl BEIIECTB Ha IpUMeEpPE B3aUMOJICHCTBUS PaCTBOPOB PA3INYHbBIX
KHUCJIOT OAMHAKOBOW KOHLIEHTPALMK C OJJUHAKOBBIMU KyCOUKaMH (TpaHyslaMH) IUHKA U
OJIMHAKOBBIX KyCOUKOB Pa3HbIX METAIOB (MarHus, LIMHKA, JKeJie3a) ¢ PACTBOPOM COJITHOM
KHCIIOTBI. 7. 3aBUCUMOCTb CKOPOCTH PEAKIMH OT KOHLEHTPALUH PEATUPYIOIUX BEIECTB U
TEMIIEPATYPHI HAa IPUMEPE B3aUMOACHCTBHSI pACTBOPOB CEPHOM KHCIIOTHI C paCTBOpaMH
THOCYJIb(aTa HATPHUS Pa3IUYHON KOHIIEHTPALMH U TeMIEepaTyphl. 8. 3aBUCUMOCTb CKOPOCTH
peaxkiuu oT KaTtajau3aTopa Ha IpUMepe pas3siokKeHUs IEPOKCHIa BOIOPOAA C TOMOIIbIO
HEOpPraHMUYECKUX KaTaJIU3aTOPOB U MPUPOIHBIX OOBEKTOB, COIEPIKAIIUX KaTa ja3y.

KonTponbnas padota Ne 1. «BemectBo. XUMHUECKHUE PEAKITUI.

Tema 3. Heoprannueckas xumus (6 1)

Knaccudukanus Heoprannyeckux BemecTs. [IpocTsie BenecTBa — HEMETaLIbI.
du3nvyecKne CBONCTBA HEMETAIUIOB. AJIJIOTPONIHA. XUMHUYECKHE CBONCTBA HEMETAJUIOB Ha IIPUMEpPE
rajoreHoB. OKUCIINTENbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA BOJOPOAA, KMCIOPOa, TaJOr€HOB, CEPBI,
a3oTa, (hocdopa, yriepoaa, kpeMHus. BzaumozeicTeue ¢ MeTaniaMu, BOJOPOJIOM U IPYTUMHU
HeMeTamaMu. HeMeTansel kak TUIMYHBIE OKUCAUTEIH. CBOMCTBAa HEMETAIIJIOB KaK
BocctaHoButenen. [Ipocteie BemecTBa — metaiuibl. [lonoxenne metamios B [lepuoanyueckoit
cucreme. Pusnyeckue cporicTBa MeTayuioB. O6mue cBoiicTBa MetamioB. CriiaBel. XUMHYECKHE
CBOMcTBa MeTalI0B. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA METAJIJIOB IJIaBHBIX U
OOOYHBIX MOATPYII (MElb, XKelne30). B3aumoeiicTBue MeTaioB ¢ HeMeTallllaMu, BOJIOH,
KHMCIJIOTAaMHU U PacTBOPaMHU COJIEN. DIIEKTPOXUMUYECKUH psil HanpspkeHu MetauioB H. A.
bekeroBa (psa cTaHAAPTHBIX AJIEKTPOAHBIX MOTEHIHANOB). OKpacka IIaMEeHU COeTMHEHUSIMU
MeTaiioB. Koppo3us MeTannoB Kak OKMCIUTEIbHO-BOCCTAHOBUTENBHBIN Tpo1iecc. Buip
Koppo3uu. CriocoObl 3alIUThl METAJIIIOB OT KOPPO3HH.

Meramnsl B mpupoze. [lonmydenne meramnos. Meraimyprusi. UepHast 1 1BeTHast
Metairyprus. [Ipou3BoicTBO UyryHa, antoMUHUS.



Tema 4. HayuHble 0CHOBbI XUMHY€CKOI'0 NMPOU3BOACTBA(64)

Hayunble mpuHIHUITBI OpraHU3alid XUMHUYECKOT0 TPou3BOACTBA. [Ipon3BoACTBO cepHOit
KHCIOTHI. XUMHUS U dHepreTuka. [Ipupoaable HICTOYHHUKY yriieBoaopooB. Hed s, ee coctas u
nepepabotka. [leperonka u kpexkunr Hegtu. Hedrenponykrsl. [Tonstue o muponmse u
pudopmunre. OkraHoBoe unciio OeH3nHa. OXpaHa OKpysKarolei cpepl mpu HedrenepepadboTke U
TpaHCIOPTUPOBKE HePTeNnpoAYKTOB. [IpupogHbIi U MOMYTHBIN HEPTIHON ra3bl, UX COCTAB U
ucnoinbp3oBanue. TormmBo, ero Buabl. TBepable BUAbI TOIIMBA: APEBECUHA, IPEBECHBIN, OypHhIil 1
KaMEHHBIH yrob, Topd. ANbTepHATUBHBIE HCTOYHUKU YHEPTHH.

Tema 5. XuMus B KU3HH U o01IecTBe (54)

Xumus 1 310poBbe. XuMus nuiy. PanmonansHoe nuranue. JlekapcrBeHuble cpeacraa. [lonstue
o (hapmaneBTHUECKON XMMHUH U (hapMaKoJIOTHH. JIekapcTBa: MPOTHBOBOCTIAIUTEIHHBIC
(cynbdaHmIaMuIHBIC TIPETIapaThl, aAHTUOMOTHKH ), AHATILICTUKN HEHAPKOTHUYECKUE (aCTTUPUH,
aHaJIBIMH, [TapaleTaMoJI) U HAPKOTUUYECKUE, BSKYIINE CPEJCTBA, CTEPOUIHbIE. [ OpMOHBI.
@depMeHThI, BUTAMUHBI, MUHEpasibHbIe BOABIL. [Ipo0iembl, CBsI3aHHBIE C TPUMEHEHUEM
JIEKapCTBEHHBIX MpenapaToB. BpeaHbie NpUBBIYKY U (PAKTOPBI, pa3pyllIaloline 310pOBbe (KypeHHe,
ynoTtpeOieHune ankoros, HapkoMmanus). Kocmernyeckue u napdromepHsie cpeacta. beitoBas
xumusi. Moromue u unctsame cpeactsa. Mpuno. Ctupanbhbie nopomku. Oréenusarenu. Cpenctsa
nuyHOM rurueHsl. [IpaBuna 6e3omacHoO paboThl ¢ €AKUMHU, TOPIOUYUMHU U TOKCUYHBIMHU
BEILIECTBAMH, CPEACTBAMHU OBITOBOM XUMHUU. XUMUs B cTpouTenbeTBe. [ umc. M3pects. Llemenr.
beron. [Togbop oNTHMANBHBIX CTPOUTEIHHBIX MATCPHUAIOB B IPAKTHICCKON JAESITETLHOCTH
YyesioBeKka. XUMUs B CEITbCKOM X03sicTBe. MUHEpaIbHbIe U oprannueckue yaoopenus. Cpeactaa
3auThl pacrennii. Heoprannueckue matepuansl. CTEKII0 U kepamMuka. [IMrMeHThI 1 Kpacku.
XuMuS ¥ 3KOJIOrUsl. XMMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH cpesibl U ero nocieactsus. OxpaHa
ruzpocdepsl, mouBbI, aTMOChEPbI, PIOpbI U PayHbI OT XUMUYECKOTO 3arpsi3HEHUS. «3eIeHas
xumusi. MeToibl HaydHOTO Mo3HaHus. VicTounukn xumuueckoit undopmanmu. [lorck uadopmarmu
10 Ha3BaHUAM, UJIEHTH(HUKATOpaM, CTPYKTYpHBIM (hopmynam. Habmonenue, onvcanue,
n3Mepenue, runoresa. [lonck 3akonomepHocreid. Hayunblit skcnepument. MoienupoBanue
XUMHUYECKUX TIPOLIECCOB U SBJIICHUM, XUMUYECKUN aHATIN3 U CUHTE3 KaK METObl HAYYHOTO
MTO3HAHMS.

Kontponbnas padota Ne 2. «Heopranuueckast xumusi». [Ipaktudeckas padborta Nel Pemmenne
AKCIIEPUMEHTATBHBIX 33/1a4 0 TeMe «XUMUYeckue peakuuny. [Ipaktuueckas padora Ne 2.
[Tonydyenue MeTHOTO Kyropoca



YueOHo-TeMmaTnyeckuii mian 10 kiaace — 35 (1yac pesepn)

Ne Tema [TnaHupyeMble 3a1a9u BOCIIUTATEIBHON Ko, B Tom umcie
/1 NEeATEILHOCTH Jac. 1P KP
MeToap! HayqdHOTO 1. IlpuBneueHre BHUMaHHS 00YUYaIOIIUXCS
MO3HAHUSI. K LIGHHOCTHOMY acCIeKTy U3y4aeMbIX Ha
OcHOBHbIE IOHATHS | YPOKAaX SIBJICHUM, opraHu3anus ux padboTsl ) 0 TECT
OpraHUYEeCcKOi C MOJy4aeMol Ha YPOKe COIUAIBHO
XUMUU 3HaYMMOI uH(popMaIen —
VYTIIeBOAOPOABI M UX | MHULIUUPOBAHUE €€ 00CYKACHuUS,
IPUPOIHBIE BBICKA3bIBAHUS 00YUYaIOIUMHUCS CBOETO 8 Nel
HCTOYHUKHU MHEHHUS 10 €€ TIOBOJTY, BEIPAaOOTKH CBOETO
Kucnopoaconepxa K HeY OTHOIIICHHUS.
e opranudeckne | 2. Mcnonp3oBanue BOCIMTATENBHbIX
COCIMHEHUS U UX BO3MOKHOCTEH costepkaHus yaeOHOTO 17 Nel No2
HAXO0XJICHUE B IpeaMeTa yepe3 IeMOHCTPALUI0
JKHUBOU IPHUPOJIE. MIPUMEPOB OTBETCTBEHHOTO I'PaXKIaHCKOTO
A30TCOEpIKAIIKE. MOBE/ICHUS, TPOSBICHUS YEJIOBEKOTIO0MS
1 100pOCepaeuHOCTH.
3. [IpumeHeHne Ha ypOKEe HMHTEPAKTUBHBIX
¢dhopM paboTHI 00yUAIOIITUXCS:
WHTEJUIEKTYalbHBIX UTP,
CTHUMYJIUPYIOIINX UX TTO3HABATEIBHYIO
MOTHBAIIHIO.
4. DKOJIOTUYECKOe BOCITUTAHUE U
BricokoMoneKysipa | TPOCBCIICHUC YHAIIXCA. 4
ble BEIIeCTBa 5. OPMHPOBAHHE OTBETCTBEHHOIO Ne2 | recr
OTHOILIEHMS K OKpYKarollen cpeae,
KOTOpO€ CTPOUTCS Ha 0aze
9KOJIOTUYECKOT0 CO3HAHUS
6. ®opMHpPOBAHKE YYBCTBA
OTBETCTBEHHOCTH 3a CBOE 37I0POBbE.
Hroro 34+1 u. 5 2+2
pes3epB lgac




YueoHo-TemMaTuueckui mjaan 11 kiacca

Tema

HnaHpreMHe 3aJadu BOCITUTATEIIbHOU
JACATCIIBHOCTH

Koun.
yac.

B ToMm uncie

1P

KP

BemectBo

XUMHUYECKHUE
peakuuu

Heoprannueckas
XUMUS

HayuHnbie oCHOBBI
XUMHUYECKOTO
MPOU3BOJCTBA

XHWMHUS B )KU3HU U
o01ecTBe

1. [IpuBneueHne BHUMaHUs
00y4aromuxcs K IeHHOCTHOMY acCIeKTy
M3Yy4aeMbIX Ha ypOKax sIBJICHUH,
OpraHuzalys ux paboThl ¢ MOJIy4aeMoOi
HA YPOKE€ COLUAIBHO 3HAYUMOU
uH(popMalren — MHUIUUPOBAHUE €€
00CYKICHUS, BBICKa3bIBAHUS
00y4aroIUMUCS CBOETO MHEHUS IO €e
IIOBOJy, BBIPAOOTKH CBOETO K HEH
OTHOLLEHUS.

2. Ucnonp30BaHNE BOCIIUTATEIbHBIX
BO3MOXXHOCTEH cofepxaHus yueOHOTO
IpeMeTa Yepe3 AEMOHCTPALINIO
MIPUMEPOB OTBETCTBEHHOTO
IPaX1aHCKOI0 MTOBEIECHHUS, IPOSBICHUS
YeNOBEKOII00US U J0OPOCEPICUHOCTH.
3. [IpumeHeHne Ha ypoKe UHTEPaKTUBHBIX
¢dhopM paboTHI OOyUAOIIUXCS:
MHTEJJIEKTYaJIbHBIX UTP,
CTUMYJIUPYIOLIUX UX [103HABATEIIbHYIO
MOTHBAIIHIO.

4. DKOJI0rnyecKoe BOCIUTAaHUE U
MIPOCBELICHUE YYALUXCSL.

5. ®opMHUpPOBAHHUE OTBETCTBEHHOIO
OTHOIIIEHUA K OKPYKAIOIIEH cpefie,
KOTOpOE CTPOUTCs Ha 0aze
9KOJIOTMYECKOTO CO3HAHMUS

6. @opMupOBaHUE YyBCTBA
OTBETCTBEHHOCTH 3a CBOE 37J0POBbE U
3/10POBBE OKPY>KAIOILIHUX.

7. Bocriutanue IMYHOCTH, YMEIOIIEH
MIPOTHBOJICHCTBOBATDH YIIOTPEOICHUIO
HapKOTHUKOB, aJIKOTOJIS U
TaOaKOKYpPEHUIO;

Nel

Nel

Ne2

HUroro

33+1y
pe3epB




KanennapHo-temaTndeckoe miannpoBanue Kypca «Xumus. basossblii yposensn. 10 ki1ace» u3
pacuera 14. B Heeto (Bcero 35 4, u3 HuX 1 4 — pe3epBHOE BpeMmsi).

Homep | Jama Tema ypoxa Jlomawmnee 3adanue

ypoka

1 Metomer mayusoro mosHamwusi. T/B Ha yporax | 3amucu B TeTpaau.
XUMUU.

2 [IpenmeT 1 3HaYEHUE OPraHUYSCKON XHUMUH. §1, ymp.1-3

3 CTpyKTypHasi TeOpUsl OPTaHUUECKUX COEIUHEHUIA. §2, ynp.2

4 Nzomepus. Tecr. §3, ymp.5-6

5 OCHOBHBIE KJIaCChl OPraHUYECKUX COSAMHEHUN §4, ynp.1-4

6 [IpenenbHbIC YTIIEBOAOPOIBI §5, ymp.11-13

7 DTUIICHOBBIC YTIIEBOJAOPOIBI §6, ynp.7-10

8 ATKagWeHbl U KayqyKH §6, ymp.1-3

9 ATETUIICHOBBIE YTIIEBOJOPOIBI §7, ynp.1-3

10 ApoMaTHYECKHE YTIIEBOIOPOIBI §8, ymp.6-10

11 Pemenue 3a1a4 1o TeMe «YTJI€BOJOPOABDY Crp.63-64

12 O6o0mmaromniee MoBTOpeHHe Mo Teme «Yraerogopo- | Ctp.65-66
IIBD)

13 Kontponshas pabota Ne 1. «YrieBogopoas»

14 CrnupTsl §9, ynp.1-3

15 XuMH4eckue CBOMCTBA U MOJyYEHUE CIIMPTOB §10, ymp.2-4

16 MHOTr0aTOMHBIE CITUPTHI §11, ynp.1-3

17 denon §12, ymp.1-3

18 Anbaerusibl U KETOHBI §13, ynp.4-7

19 KapOoHOBBIE KUCITOTHI §14, ymp.2-4

20 XuMmudeckne CBOMCTBA M NpHMEHEeHHne KapOOHOBBIX | §15, ymp.3-7
KHCIIOT

21 CrnoxHbIe 3pUPHI §16, ymp.4-7

22 Kupst §17, ynp.3-5




23 VYrnesoasl. ['moko3a §18, ynp.1-3

24 Caxaposa §19, ymp.1-3

25 [Momcaxapusl §20, ynp.3-5

26 AMUHBI §21, ynp.7-10

27 AMUHOKHUCIOTHI. bernku. §22, ynp.2-5

28 IMpakTnueckas padora Ne 1. «Mnentnduxanus | T/D unctpykims 3
OPTraHUYECKHX BEIECTBY.

29 I'eHeTn4eckas CBSA3b MEXIy Kilaccamu opraHmdeckux | 23, ymp.3-5, ctp. 135-140
COEIMHEHUN

30 Kontponbnass pabora Ne 2. «Kucmopon - u
a30TCo/IepIKalllie OPTaHUYECKUE BEIIECTBA»

31 [Tomameper. [TomuMepHBIE MaTepHAIIBI §24, ynp.2-5

32 [Mpaktnueckass pabora Ne 2. «PacnosnaBanue | Ctp. 160
TUIACTMACC»

33 CHHTETHYECKUE BOJIOKHA §24, ynp.6-8

34 3aKITI0OYHUTEIIBHBIN YPOK.

35 Pesepr




KanennapHo-temaTnyeckoe mjiaHupoBanue Kypca «Xumusi. basosblii ypoBens. 11 kiaace» -
33yaca.

Homep | Jlata Tema ypoka Jomannee 3agaHue

ypoKa

1 6.09 ATOMBI, MOJIEKYJIbI, BELIECTBA. §1 ymp.2-5

2 13.09 Crpoenue aToma. §2 ynp.2-5

3 20.09 XHUMHUYECKas CBA3b. §3 ynp.2-5

4 27.09 Ilepuonnyecknii 3akon /. 1. Menneneesa. §4 ynp.3-8

5 4.10 PactBopsI. §5 ymp.3-5

6 11.10 DIIEKTPOJIUTUYECKAS] TUCCOIUAIIHS. §7 ynp.1-4

7 18.10 KucnorHocTh Crp.44
cpensl. UTHANKATOPBHI.

8 25.10 Peakniuyn nonnoro §9 ynp.5-12
oOMeHa

9 IM'uaponus coneit 3anucu B TeTpaau

10 KauecTBeHHbIE peakiun §9ynp.1-4

11 OKHUCIINTENBHO-BOCCTAHOBUTEIIBHBIE §10ymp.1-4
peakuuu

12 DNeKTpoIu3. §10ymp.5-9

13 [IpakTuyeckas padora Nel. Pemenune Crp.214 1/6
OKclepUMEHTAIbHBIX 33/1a4.

14 O06o0maroee MOBTOPEHHUE 110 TEMAM Ctp 72-Tect
«BemecTBo» 1 «XMMHUYECKUE PEAKIIHM.

15 KontponbHas padoraNel. «BemecTso.
XUMUYECKUE PpPEaKIn.

16 Knaccudukanus HeopraHmyeckux §11ymp.10-12
coeguHeHnil. [TpocTeie BeniecTra ~-HEMETaJIbI.

17 IIpocteie BemecTBa — MeTauibl. Pusnueckue | §12ymp.8
cBOMCTBa MeTau1oB. CIUIaBBI.

18 XHUMHUYECKUE CBOKCTBA METAJIJIOB §13ynp.9

19 Mertamnsl B ipupoje. [lonydenne MeTaios. §14ymp.3-7
Meramutyprus.

20 [IpakTryeckas Crp214 1/6
Pabora Ne 2. «["eHeTnyeckue 1enoyku Mey




21 O6o06maroiiee TOBTOPEHHE IO TEME Crtpl11 tect
«Heopranuueckast XuMus».

22 Bpewms B xumun. CKOpoCTh XMMHUUECKHUX §15ynp.3-7
peaKuii.

23 XuMH4eckoe paBHOBecHE U (pakTopsl, HAa Hero | §16ymp.3-4
BIIUSIIOLINE.

24 Hay4nble IpuHIAIIBI OpraHu3aluu §17ynp.5-7
XUMHUYECKOT0 IPOU3BOJICTBA.

25 Heds. [Tpupoanslii ra3 u sHepreTuka. §18ymp.7-10

26 Cucremaru3zanus 1 0000IIeHUE MaTepHralia

27 KonTponbnas padora Ne2. «Heoprannueckas
XUMHS .

28 Xumud nuuy. JIekapcTBEHHbBIE CPEACTBA. §20-21ymp.7-10

29 Kocmernueckue u mapdroMepHbie CpecTB §22 ymp.4-6

30 XUMHUS B CTPOUTEINILCTBE. §24 ynp5-7

31 XUMHS B CEIBCKOM XO3SIICTBE. §24 ynp5-7

32 «3erneHas» XUMHs. §29 ymp5-7

33 3aKIIIOYUTENbHBIN YPOK

34 Pezeps




