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1. TosicHUTeIbHAS 3aMUCKA.

PaGouas nmporpamma paspaborana Ha ocHOoBe DeiepanbHOro rocy1apcTBEHHOI0 00pa30BaTeNIbHOTO CTaHIapTa CPEeIHEro O0IIero 0Opa3oBaHusl,
YTBEP)KAEHHOTO MpHKa3zoM MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit denepannu ot 17 nexadpst 2013 roga Ne 1897 u Ilpumepnoii paboueit
MporpaMMbl BOCIIMTAHUS JJIs 00111€00pa30BaTeIbHBIX OpraHu3aiuil paspadorana ¢ yuétom denepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoii @enepanumny, Ctpaterun pazsutis Bocnutanus B Poccuiickoit @enepannu Ha nepuon 1o 2025 roxa (Pacnopsixenue
[IpaButenscTBa Poccuiickoit deneparuum ot 29.05.2015 Ne 996-p) u [limana meponpustuii o e€ peanuzanuu B 2021 — 2025 roxax (Pacropspkenue
[TpaButenbcTBa Poccuiickoit denepammu ot 12.11.2020 Ne 2945-p), Ctpaternn HaunoHaiabHO# Oe3omacHocTH Poccuiickoit @enepannu (Ykas [Ipesunenta
Poccutickoit ®eneparuu ot 02.07.2021 Ne 400), henepanbHBIX TOCYAapCTBEHHBIX 00pa3oBaTebHbIX cTaHnapToB (nainee — PI'OC) HavambHOTO 0011IeTo
obpazosanus (I[Ipukas Munnpocseniernst Poccun ot 31.05.2021 Ne 286), ocHoBHOTO 00111er0 00pa3zoBanus (IIpukas Munmnpocsemniennsi Poccuu ot
31.05.2021 Ne 287), cpennero obmuiero obpaszosanus (IIpukaz Munooprayku Poccuu ot 17.05.2012 Ne 413).

st peanuzanuu PaGoueit mporpaMmbl HCTIONB3YETCSl Y4€OHO — METOUYECKUM KOMILIEKT:

- Xumus. [Tpumepusie paboune nmporpammel. [Ipeamernas munus yaueoHukoB I.E.Pynsutucs, ©.I'.®enpamana. 10 — 11 knacesl: yueb. mocodue uist
obmieoOpaszoBar. opranu3anmii: 6a30BbIii ypoBenb/ M.H.AdanacbeBa — 4-¢ uzn. — M.: [Ipocsemenue, 2021. - 48 c.
- Xumus. 10 knacc: yue0. ans oOuieodpaszoBar.opranu3anuii: 6a3oselil yposens/ I'.E.Pym3utuc, ®.I'.denpaman. — 6-e uza.— M.:IIpocsemenue, 2019. -224 c.
- Xumus 11 knace: yue6. s oomeoOpazoBaT.opranu3anuii: 6a3oBeiii ypoens/ I.E.Pym3uruc, @.I".denpaman. — 7-e uza. — M.: [Ipocsenienne, 2020.-223 c.

W3ydeHne XUMHH B 00pa30BaTENIbHBIX YUPEKICHUAX CPEAHETO (ITOTHOT0) 00IIero 00pa30BaHUs HAMIPABJICHO HA JOCTHKEHHUE CISIYIONINX 1eJIei:
1. ®opmupoBaHrEe yMEHHUS BUJIETh U IOHUMATh LIEHHOCTh 00pa30BaHusl, 3HAUMMOCTh XUMUYECKOT0 3HAHUS JUIsl KaXKJIOTO YeJI0BEKa, HE3aBUCUMO OT €ro
npodeccuoHaNbHOM e TENbHOCTH.
2. ®opMUpOBaHHE YMEHHUS pa3inydaTh (aKThl U OIIEHKH, CPABHUBAThH OLICHOYHBIE BHIBOJIBI, BUIETh UX CBSI3b C KPUTEPHUSIMH OIEHOK U CBSI3b KPUTEPHEB C
OTpe/iIeIEHHON CUCTEMOM IIEHHOCTEH, (OPMYIHUPOBAaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO.
3. ®opmMupoBaHHE LEIOCTHOTO MPEICTABICHHUS O MUPE U POJIM XUMHUH B CO3/1aHUU COBPEMEHHOM €CTECTBEHHOHAYUYHOW KapTHHBI MUPA; YMEHUS OOBACHATh
OO0BEKTHI U MPOLECCHI OKPYKAIOIIEH NeHCTBUTENbHOCTH (IPUPOIHON, COLIMATbHON, KYJIbTYPHOM, TEXHUUECKON CPEeIbl), UCTIONb3YS /Ul 3TOTO XUMHUYECKHE
3HaHUS.
4. [IpnoOpeTreHue onbITa pa3HOOOPA3HON JAESITENbHOCTH, ObITAa TO3HAHUS U CAMOINIO3HAHUS; KIIFOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCAILHOE 3HAUEHHUE JIIS
Pa3IMYHBIX BUJOB JIEATEIHHOCTH (HABBIKOB pelIeHUs MpobeM, MPUHATHS PEIICHN, TTOUCKa, aHann3a U 00paboTku nHPOpMaINKA, KOMMYHUKATHBHBIX
HAaBbIKOB, HABBIKOB U3MEPEHU, HABBIKOB COTPYAHUYECTBA, HABBIKOB 0€30MacHOIr0 0OpallleHus C BEIIeCTBAMU B IIOBCETHEBHOM KU3HMU).

N3yueHne xuMuu Ha 6a30BOM YPOBHE NMPU3BAHO OOECTIEUUTD CIEAYIONINE 3aa4H:
* (popmHpoBaHUE CUCTEMbl XUMUYECKIX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHOHAYUHOM KapTUHBI MUPA;
* pa3BUTHE JIMYHOCTH 00YUAIOIIUXCsl, UX HHTEJUIEKTYyaJIbHOE U HPABCTBEHHOE COBEPIICHCTBOBaHNE, (POPMHUPOBAHNE Y HUX TYMaHUCTHUYECKUX OTHOIICHUH 1
AKOJIOTMUYECKH 11€1€CO00pPa3HOro MOBEACHUS B ObITY U TPYIOBOU JAESITENbHOCTH;
* BEIPa0OTKY y 00y4aronuxcs MOHUMaHUS OOIECTBEHHONW MOTPEOHOCTH B PA3BUTHU XMMHUH, a TaKke (POpMHUpPOBaHNE Y HIX OTHOIICHUS K XUMHUH KaK
BO3MOKHOHM 00J1acTH OyayIen MpakTUIeCKOn IesTeTbHOCTH;
* (hopMupoBaHre yMeHUIl 0e30macHOro oOpaleHus ¢ BeeCTBAMHU, UCIIOJIb3YEMbIMH B TOBCETHEBHON YKHU3HHU.



MecTo npeamera B y4eOHOM ILIaHE
B yueGHOM miane cpeaHel NIKOJIbI y4eOHBIN MpeaMeT «XUMUs BKIII0YeH B pa3en «EcrecTBenHble HayKu». [Ipo1oKuTeIbHOCTh Y4eOHOT0 rojia
s yaanuxes 10 knmacca — 34 veneny; 11 kimacca — 34 Hengenu. YueOHBIN TUIaH AJIs KJIACCOB € YITyOIEHHBIM H3ydeHHUEM OMOJIOTHH IpeaycMaTpuBaeT 1 gac
B Henento, 136 yacoB 3a 2 rojia 00y4deHusI.

2. Ilnanupyemble pe3yJibTaThl OCBOEHUS] Y1eOHOI0 NpeaMeTa

DdenepanbHblil rocy1apCcTBEHHbIN 00pa30BaTeIbHbIN CTaHAAPT CPEAHEro 00Iero 00pa3oBaHMsl yCTaHABIMBAET CIIEAYIOIINE TPEOOBAHUS K
pe3yJibTaTaM OCBOEHUS 00y4aIOLMMUCS OCHOBHOW 00pa30BaTENIbHON MPOrpaMMbl:
* K JINYHOCTHBIM pe3yJIbTaTaM OCBOCHHsSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMBbl:
10 xnacc:
1) BocniuTaHue pOCCUNUCKOM I'pakJTaHCKON MIEHTUYHOCTH, IATPUOTU3MA, YBAXKEHUS K CBOEMY Hapo/y, 4YyBCTBO OTBETCTBEHHOCTH Iepes; PoanHoii, ropaoctu
3a CBOM Kpaii, cBoto PoinHy, mpomuioe u HacTosmee MHOTOHAITMOHAIBHOTO Hapoaa Poccnn, yBaskeHHe K rocy1apCTBEHHBIM CUMBOJIaM (rep0, ¢Jiar, TUMH);,
2) dbopMHpOBaHUE TPAKAAHCKOM MO3UIIMM KaK aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCHICKOr0o 00IECTBa, OCO3HAIOIEr0 CBOM KOHCTUTYLIMOHHBIE ITpaBa 1
0053aHHOCTH, YBaYKAIOMIETO 3aKOH U IPABOMOPSIOK, 00J1aJaI0IIEer0 YyBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO MPHUHUMAIOIIETO TPAAUIINOHHBIE
HallMOHAJIbHbIE M 00LIeUeI0BeUeCKUEe I'YMaHUCTUYECKUE U IEMOKPATHUECKUE LIEHHOCTH;
3) TOTOBHOCTB K City:keHHI0 OTeuecTBy, €ro 3aluTe;
4) chopMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U OOIIECTBEHHOM NMPAKTUKHU, OCHOBAHHOT'O Ha AMAJIOre
KYJIBTYp, @ TAK)KE Pa3TUYHBIX (POPM OOILIECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJIUKYIbTYPHOM MUDE;
5) 3CTETUYECKOE OTHOUIEHHE K MUY, BKIIOUasi 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHMI;
6) mpuHATHE U peanu3alys LIeHHOCTEH 310poBoro 1 6e30macHoro o0pasa *H3HH, TOTPEOHOCTH B (PU3MYECKOM CaMOCOBEPILIEHCTBOBAHUH, 3aHATHIX
CIIOPTHUBHO-03/I0POBUTEIBHOM €A TEIBHOCTHIO, HEIPUATHE BPEIHBIX MPUBBIUEK: KypEHUs, yIOTPEOJIEHUS aIKOT0JIsl, HAPKOTHUKOB;
7) OepexHoe, OTBETCTBEHHOE M KOMIETEHTHOE OTHOLIEHHE K (PU3NYECKOMY M IICUXOJIOTHYECKOMY 3/I0POBbIO, KAK COOCTBEHHOMY, TaK U APYTHX JIIOJEH,
YMEHHE OKa3bIBaTh NEPBYIO MOMOIIIb;
8) chopMHPOBAHHOCTH 3KOJIOIMYECKOTO MBIIIICHHSI, HOHUMaHMSI BIMSHUS COLUAIbHO-9KOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOIHON U COLIMAIbHOM
Cpelbl; IPUOOPETEHNE OIBITAa SKOJIOTOHAIIPABIEHHOM /1€ TEIbHOCTH;
11 xynacc:
1) BocnuTaHue pOCCUNCKOM rpa’kJaHCKOM WAEHTUYHOCTH, TATPUOTH3MA, YBaXKEHHS K CBOEMY HApOly, YyBCTBO OTBETCTBEHHOCTH nepea PoauHoit, roprocTtu
3a CBOM Kpaii, cBoto PoiuHy, npoiuioe u HacTosIee MHOTOHAIIMOHAIBHOT0 Hapoaa Poccun, yBaxkeHHe K TOCY1apcTBEHHBIM CUMBOJIaM (Tep0, (iar, rTumH);
2) chopMHUPOBAHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIIUTAHUS B COOTBETCTBUU C O0IIIEYEIIOBEUECKUMH [IEHHOCTSIMU U HJIeallaMu TPakIaHCKOTO 00IeCTBa;
TOTOBHOCTb U CIIOCOOHOCTB K CAMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOM J€SITEIBHOCTH;
3) ToNepaHTHOE CO3HAHUE U MOBEJACHHE B MOJIUKYIBTYPHOM MHUPE, TOTOBHOCTh U CLIOCOOHOCTH BECTU JUAJIOT C APYTUMHU JIFOJIbMHU, TOCTUTaTh B HEM
B3aMMOIIOHUMAaHUS, HAXOAUTh OOIIKE IIETH U COTPYIHUYATH JJIS UX TOCTUIKECHUS;
4) HaBBIKU COTPYJHUYECTBA CO CBEPCTHUKAMU, I€TbMHU MIIQJIIIETO BO3pacTa, B3pOCIBIMU B 00pa30BaTeNbHOM, 00IIECTBEHHO-I0JIE3HOH, y4eOHO-
HCCIIEI0BATENbCKOM, IPOEKTHON U APYTUX BUIAX EATEINbHOCTH;



5) HPaBCTBEHHOE CO3HAHME U TIOBE/ICHNE HA OCHOBE YCBOCHHUS OOIIEYETIOBEUYCCKUX IIEHHOCTEH;

6) TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpPa30BaHNUIO, HA MPOTSHKEHUHU BCEH JKU3HH; CO3HATEIbHOE OTHOIIEHUE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBUIO YCIICITHOW MPO(EeCCHOHATLHOW U OOIIECTBEHHON AESITeTbHOCTH;

7) oco3HaHHBIH BEIOOP Oynyiel mpodeccuu 1 BO3MOXKHOCTEN peaan3alui COOCTBEHHBIX )KU3HEHHBIX JIAHOB; OTHOLICHHE K MPOQecCHOHAIbHON
JEeSTEIbHOCTH KaK BO3MOKHOCTH YYaCTHs B PEUICHUH JIMYHBIX, OOMIECTBEHHBIX, TOCYIaPCTBECHHBIX, OOIIIEHAIIMOHATBHBIX POOIIEM;

8) OTBETCTBEHHOE OTHOIICHHE K CO3[JaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHUS [IEHHOCTEN CEMEMHOMN KU3HMU;

* K MeTanpeIMeTHBIM Pe3y1bTaTaM 0CBOEHHSI OCHOBHOI 00pa30BaTe/bLHOI MPOrpaMMBbI:

10 knacc:

1) yMEeHHE CaMOCTOSTEIIEHO ONPENCIIATh IEIU ACITSIFHOCTH U COCTABIIATh IUIAHBI JESTSIIBHOCTH; CAMOCTOSATEIHHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JIEATEIBHOCTD; UCIOIH30BaTh BCE BOSMOXKHBIE PECYPCHI IS TOCTHKEHHU S TOCTABIICHHBIX IIeJIel U pean3aliy IJIaHOB e TeIbHOCTH;
BBEIOMpATh YCIEIIHBIE CTPATETUN B PA3IMYHBIX CUTYAITUsX;

2) yMeHHE MPOIYKTHUBHO OOIIATHCS U B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM AESITENbHOCTH, YYUTHIBATH MO3UIIMH APYTUX YUACTHUKOB JACSITEILHOCTH,
3¢ (heKTHBHO pa3peniaTh KOH(PIUKTHI;

3) BiazeHue HaBbIKAMH [TO3HABATEIHHON, y4eOHO-UCCIIEA0BATEIHCKOM U MIPOEKTHOM AEATEIbHOCTH, HABBIKAMU pa3peleHus pobdieM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIIBHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHYECKHUX 3a71a4, IPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUS;

4) TOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOATEIbHON NH(OPMALIMOHHO-TTO3HABATENLHOM 1€ATEIbHOCTH, BIIaJICHHE HaBbIKaMHU TOTyYeHUsT HEOOXOAUMOMN
nH(OPMAIINY U3 CIIOBAPEH Pa3HBIX THUIIOB, YMCHHE OPUCHTHPOBATHCS B PA3IMUHBIX UCTOYHHKAX WH(OPMAIINN, KPUTHYECKU OIICHUBATH U UHTEPIIPETUPOBATH
nH(OpPMALIHIO, TOTYYAEMYIO U3 PAa3IMYHBIX HCTOYHUKOB;

5) yMeHHe UCTIONB30BaTh CPECTBA MHPOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TexHonorul (nanee — UKT) B pemieHnN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHMU3AIMOHHBIX 3371249 C COOJIFOICHUEM TPeOOBAHHI SPrOHOMUKH, TEXHUKH 0€30ITaCHOCTH, TUTHEHBI, PECYPCOCOCPEKESHIS, MPABOBBIX M ATUICCKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

6) yMEHHUE ONpeACIATh, Ha3HAYCHHE U (YHKITUU PA3IIUIHBIX COIHATLHBIX HHCTHTYTOB;

7) yMEHUE CaMOCTOSITENIbHO OLIEHUBATh M MPUHUMAThH PEIICHHUS, OTPEACISAIONINE CTPATETHUIO TOBEACHUS, C YYETOM I'PAXKIaHCKUX U HPAaBCTBEHHBIX
IIEHHOCTEH;

8) BajieHuE SI3LIKOBBIMU CPEJICTBAMU — YMEHHUE SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHs, UCIOJIb30BaTh aJIeKBATHBIC S3BIKOBBIE CPECTBA;

9) BaieHNe HABBIKAMHY ITO3HABATEIIHLHONW PEQIICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHI M MBICITUTEIIBHBIX MTPOIIECCOB, X PE3YJIbTATOB M OCHOBAHUH,
TpaHUI] CBOETO 3HAHMS U HE3HAHUSI, HOBBIX MMO3HABATENBHBIX 33/1a4 U CPEJICTB UX JOCTHIKEHHUS;

11 xnacc:

1) yMeHHEe CaMOCTOSTENILHO ONPEAETATh U AeITeIbHOCTH U COCTABIISITH IJIAHBI ASSITENEHOCTH; CAMOCTOSITEILHO OCYIIECTBISATH, KOHTPOJIUPOBAThH U
KOPPEKTHPOBATh JICATEIIBHOCTH; UCIIOIH30BaTh BCE BOBMOXKHBIC PECYPCHI JIIS IOCTHXKESHHUS TTOCTABIICHHBIX IIEeJICH M peall3aliy TUIAHOB JeSITeIbHOCTH;
BBIOMpATh YCIENIHBIE CTPATETUN B PA3IMYHBIX CUTYAIIHIX;

2) yMeHHE MPOTYKTHBHO OOMIATHCS M B3aUMOJICHCTBOBATH B IMPOIIECCE COBMECTHOM JIEATEIbHOCTH, YIUTHIBATh TIO3UIIMH JIPYTHX YIYACTHHUKOB JICSATCILHOCTH,
3¢ (heKkTHBHO pa3peniaTb KOHPIUKTHI;

3) BiaieHNe HAaBBIKAMHY ITO3HABATEIHLHOM, y4eOHO-UCCIIE0BATEIHCKON U MTPOSKTHOM JIeITeILHOCTH, HABBIKAMH Pa3peleHus MpooiieM; ClIOCOOHOCTh
TOTOBHOCTBH K CAMOCTOSITEIBHOMY MOUCKY METO/IOB PEIICHUS MPAKTHUECKUX 3a7a4, MPUMEHEHUIO PA3INYHBIX METOI0B MTO3HAHMUS;



4) TOTOBHOCTB M CITOCOOHOCTB K CAMOCTOSTENIbHOW HHPOPMALIMOHHO-TT03HABATEIBHOM EATETLHOCTH, BIaICHIE HaBBIKAMU TOIY4YEeHUS HEOOXOMMOI
uHGOpMaLUU U3 CI0BAPEH Pa3HbIX THUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IUYHBIX HCTOUHUKAX MHPOPMALUU, KPUTHYECKU OLICHUBATh U UHTEPIIPETUPOBAThH
nH(OPMAIIHIO, TIOTYYaEMYIO U3 Pa3IMYHBIX UCTOYHUKOB;

5) yMeHM€e UCTOIb30BATh CPEICTBA MH(POPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX TeXHoJorui (nanee — MKT) B pelieHnn KOrHUTUBHBIX, KOMMYHUKATUBHBIX U
OpTraHU3aIMOHHBIX 3314 C COOI0AeHNEM TpeOOBaHUN S)PrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTHEHBI, PECypCOCOEpEeKEeHHUs, PABOBBIX U ITUYECKUX HOPM,
HOpM MH(}OpPMAIIMOHHON 0€30I1aCHOCTH;

6) yMEHHE ONpeNeNiaTh Ha3HaueHHE U (PYHKUIUHU Pa3IMYHBIX COLUATBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOATENIHO OLIEHUBATh U IPUHUMATh PELICHHUs, ONPEACIIAIOLINE CTPATETHIO IIOBEICHNUS, C YYETOM IPAKAAHCKUX U HPABCTBEHHBIX
IIEHHOCTEH;

8) BiajieHuE SI3IKOBBIMU CPEACTBAMHU — YMEHHUE SICHO, JIOTMYHO U TOUHO H3JIaraTh CBOIO TOUKY 3pPEHHUs, HCII0JIb30BaTh aJ€KBaTHbIE S3bIKOBBIE CPE/ICTBA;

9) BiIazieHNe HaBBIKAMH MTO3HABATEIHHON pe()IeKCHN KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUI M MBICIHTEIBHBIX ITPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMIA,
I'paHMIl CBOETO 3HAHUS U HE3HAHMS, HOBBIX MO3HABATEIbHBIX 33/1a4 U CPEJICTB UX JOCTUKECHHUS;

* K IPEeAMETHBIM pPe3yJIbTaTaM OCBOCHHUsSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPpaMMbl, OTHOCSIIMMCS K Y4eOHOMY npeaMeTy «XuMHs»:

B pesynbprare uzyueHus yueOHOro npeamera « XMMus» Ha ypOBHE CPEAHEro 0011ero o0pa3oBaHus BHIMYCKHHUK HA YIJy0JIeHHOM YPOBHe
HAY4YHTCH:
— pacKpbIBaTh HAa IPUMEPAX POJIb XUMHH B (POPMUPOBAHUN COBPEMEHHOW HAYYHON KApTHHBI MUPA U B MPAKTHUECKOW I TEIHbHOCTH YEJI0BEKA,
B3aMMOCBSA3b MEXK]ly XUMUEN U IPYTUMH €CTECTBEHHBIMU HayKaMy;
— COIIOCTABJIATh UICTOPUUECKHUE BEXH PA3BUTHSI XUMHUH C HCTOPUYECKUMHU IIEPUOIaMU Pa3BUTHSI IPOMBIIIIEHHOCTH U HAYKHU Ul IPOBEJICHUS aHAJIN3a
COCTOSIHHMSI, ITyTEN PA3BUTHSI HAYKH M TEXHOJIOTHA;
— aHaJM3UPOBATH COCTAB, CTPOEHUE U CBOMCTBA BEIIECTB, IPUMEHSS ITOJI0KEHHSI OCHOBHBIX XUMUYECKUX TEOPUI: XUMUYECKOTO CTPOEHUSI OPraHUUECKUX
coenunennii A. M. BytiepoBa, cTpoeHHst aTOMa, XUMHUYECKOHN CBS3H, JIEKTPOJIMTHUECKON TUCCOIMAIIMN KUCIIOT, OCHOBAHHM U COJICH, a TaKKe
yCTaHaBJIMBAaTh NPUUNHHO-CIIEICTBEHHBIE CBA3U MEK/y CBOMCTBAMM BEILIECTBA U €70 COCTABOM U CTPOEHUEM;
— NPUMEHSATH MPaBUJIa CHCTEMAaTHYECKON MEXTyHApOIHON HOMEHKJIATyphl KaK CPEACTBa pa3Iu4eHUs U UACHTU(UKAIIMY BEILECTB 10 UX COCTaBYy U
CTPOEHHIO;
— COCTAaBJIATh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYJIbI HEOPraHMYECKUX U OPTaHUYECKUX BEIECTB KaK HOCUTENEH HHPOpPMAIMHU O CTPOSHHUH BEIECTBA,
€ro CBOMCTBAX U IIPUHAMJIECKHOCTH K OIPEIEICHHOMY KJIACCY COCIMHEHUM;
— OOBSICHATH MPUPOAY U CIIOCOOBI 00pa30BaHUS XUMHUYECKOH CBSI3U: KOBAJIEHTHOH (MIOJISIPHOM, HEMOJISPHOM ), HOHHOW, METAJIINYECKOM, BOJIOPOJIHOM C
LEJIBIO OIIPECIICHNS] XUMUYECKON aKTUBHOCTH BEILIECTB;
— XapakTepu3oBaTh (PU3MUECKHE CBOMCTBA HEOPraHMUECKUX U OPTaHUYECKUX BEILECTB M YCTAHABINBATH 3aBUCUMOCTh (DU3MUECKHUX CBOWCTB BEUIECTB OT
TUIA KPUCTAJUIMUECKOH PEIIETKHY;
— XapaKTEepHU30BaTh 3aKOHOMEPHOCTH B U3BMEHEHUH XUMHYECKUX CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COETMHEHHM, BBICIINX OKCUIOB U THIPOKCHU/IOB;
— MPUBOANUTH IPUMEPHI XUMHUUECKHUX PEAKIIMM, PACKPBIBAIOLINX XapaKTEpHblE XUMUUECKHUE CBOMCTBA HEOPraHMYECKUX U OPraHUUYECKUX BEBEILIECTB
M3YYEHHBIX KJIACCOB C LENbI0 UX UACHTU(PUKAIIUN U 00BICHEHUS 00J1aCTH NPUMEHEHUS;



— OIIPENENATh MEXAHU3M PEAKLIMK B 3aBUCUMOCTH OT YCJIOBUM IIPOBENCHMS PEAKI[MU U IIPOTHO3UPOBATh BO3MOXKHOCTD IIPOTEKAHNS XUMUYECKUX PEaKIIUi
Ha OCHOBE THUIIA XMMHYECKOH CBS3U U aKTUBHOCTH PEArcHTOB;

— YCTaHaBJIMBATh 3aBUCHMOCTb PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUI OT XapaKTepa B3aMMHOTO BIMSHUS aTOMOB B MOJIEKYJIaX C IIEIIbIO
IIPOrHO3UPOBAHUS POAYKTOB PEaKIIMH;

— YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTU XMMUYECKON PEAKLIUN U CMELICHUS XUMUYECKOTO PABHOBECUS OT PA3JIMYHbBIX

(aKTOPOB C LIEJIBbIO ONPEEICHHS ONTUMANIBHBIX YCIOBUI MPOTEKaHUS XUMUUYECKUX IIPOLIECCOB;

— YCTaHABJIMBATh FEHETUUYECKYIO CBSA3b MEXAY KJIaCCaMM HEOPraHUYECKUX U OPIraHUYECKUX BEILECTB AJ11 000CHOBAHUS NPUHIIUIINAIBHON BO3MOXKHOCTH
IIOJIy4€HUSI HEOPIraHUYECKUX M OPTaHUYECKUX COCIMHEHUH 3aJaHHOT0 COCTaBa U CTPOCHHS;

— MOJIOMpaTh PEareHThl, yCIOBUS U ONPEACISATh MPOAYKTHI PEAKIIHiA, TTO3BOJIIONINX PEATH30BATh JIAOOPATOPHBIE M MTPOMBIIUICHHBIE CITIOCOOBI TOTYIEeHUS
BAXHEHIINX HEOPTAaHUYECKUX U OPraHUYECKUX BEILECTB;

— OIIPENENIATh XapaKTep CPEAbl B PE3YNIbTATE THAPOIN3a HEOPIAHUYECKUX U OPTaHUYECKUX BEIECTB U IPUBOJUTH IIPUMEPHI TMAPOJIN3a BELIECTB B
MIOBCEJHEBHOM JKU3HU UeJIOBeKa, OMOJI0rMUeCKUX OOMEHHBIX IPOoLeccax U MPOMBIIUIEHHOCTH;

— IPUBOJUTH IIPUMEPBI OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI B IPUPOJIE, IIPOU3BOACTBEHHBIX IIPOLIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB;

— 000CHOBBIBATh MPAKTUUECKOE UCIIOIb30BAHNE HEOPIAHUYECKUX M OPraHWYECKUX BEILECTB U UX PEAKLU B IPOMBILUIEHHOCTH U OBITY;

— BBINOJHATh XUMAYECKHUM 3KCIIEPUMEHT 110 PACIIO3HABAHUIO U NIOJIYYEHHIO HEOPraHNYECKUX U OPraHUYECKUX BELIECTB, OTHOCAIIUXCS K Pa3INYHbIM
KJIaccaM CO€IMHEHUH, B COOTBETCTBUH € IPAaBUJIAMU M ITpUEeMaMH 0€301acHON pabOoThl ¢ XUMHUUECKUMH BEILIECTBAMU U JJa0OPaTOPHBIM 000PYL0BaHUEM;
— MPOBOJUTH PACUYEThl HA OCHOBE XMMHUYECKUX (OPMYJI M YpaBHEHHUI peaklMii: HaX0XACHUE MOJIEKYJIIPHOU (POpPMYsIbl OpraHMUYECKOI0 BEIIECTBA 10 €T0
IUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIUX B €0 COCTAB WM IO IPOAYKTAM CIOPAHHUS; PACYEThl MACCOBOM 1O (Macchl) XMMUYECKOTO
COEJIMHEHUS B CMECH; pacueThl Macchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOJYKTOB PEaKIMH, €CJIM OJJHO U3 BEIECTB JaHO B U30bITKE (MMEET MPUMECH);
pacueTsl MacCOBOM MM OOBEMHOM J10JIM BBIXOJIa MPOJIYKTa pEaKLUK OT TEOPETHUYECKH BO3MOXKHOTO; pacueThl TEIIOBOTO 3P (eKTa peakiiuu; pacyeThbl
00BEMHBIX OTHOLIEHUH Ta30B MPU XUMHUYECKUX PEAKLIUAX; pacueThl Macchl (00beMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTA PEaKIH, €CJIM OJJHO U3 BEIIECTB JIAHO
B BHJIE PACTBOPA C ONPEAEIICHHON MacCOBOM J10JI€M pACTBOPEHHOI'O BEIIECTBA;

— HCHOJb30BATh METO/Ibl HAYYHOI'O TIO3HAHUS: aHAJIN3, CUHTE3, MOJIEIMPOBAHUE XUMHUECKUX MPOLIECCOB U SIBJICHUHN NPU pelIeHUu y4eOHO-
UCCIIEI0BATEIbCKUX 3a/Jau 110 U3y4EHHIO CBOICTB, CIIOCOOOB MOJIYyYEHHS U PACIIO3HABAHUS OPraHUYECKHUX BEIIECTB;

— BJIAJIeTh NpaBUJIaMH 0€30MacHOr0 OOPAIIEHUs C €JKUMH, TOPIOYMMHU U TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBOI XUMUH;

— OCYIIECTBIIATH MOMCK XMMUYECKON MH(OpMAaLIMK 110 Ha3BaHUSAM, UIEHTU(DUKATOPAM, CTPYKTYPHBIM (pOpMysiaM BEILECTB;

— KPUTHYECKH OLIEHUBATh M HHTEPIPETUPOBATh XMMUYECKYIO0 HHPOPMALINIO, COAECPIKALILYIOCS B COOOIIEHUSIX CPEJCTB MAacCOBOI MH(OpMaIH, pecypcax
WuTepHeTa, HAYYHO-TIOMYJIIPHBIX CTAThSIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJISAX BBIABIICHUS OIIMOOYHBIX CYKJIEHUN U
(dbopmHpoBaHUs COOCTBEHHON NMO3UIINY;

— HaxOJIUTh B3aUMOCBSI3H MEXAY CTPYKTYpoi U QyHKIMEN, MPUYMHON U CIIEACTBUEM, TeOpHel U (pakTamu MpH aHaIu3e MPOOJIIEMHBIX CUTYallul U
000CHOBAHNYU MPUHUMAEMBIX PEIIEHUI Ha OCHOBE XUMUYECKUX 3HAHUM;

— MPEACTaBIAThH MYTH PELIECHUS II00aNbHBIX TPOOJIEM, CTOSIIUX MEPE YEIOBEUECTBOM, U MEPCIIEKTUBHBIX HAMPABICHUHN pa3BUTHSI XUMHUYECKHX
TEXHOJIOTUH, B TOM YHCJIE€ TEXHOJIOTHI COBPEMEHHBIX MaTEpPHAJIOB C Pa3IMYHON (YHKIIMOHAILHOCTHIO, BO3OOHOBIISIEMBIX HCTOYHUKOB CBHIPhS, IepepabOTKH
Y YTUIN3ALUU TPOMBILIUIEHHBIX U OBITOBBIX OTXOOB.

BbinmyckHUK Ha 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUYHThCH:



— (hopmynHupoBaTh 1ENH UCCIICIOBAHUS, BEIIBUTATh U MPOBEPITH SKCIIEPUMEHTAIILHO TUTIOTE3bI O XUMHUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa U
CTPOCHMS, UX CIIOCOOHOCTH BCTYIATh B XUMUYECKHE PEAKIIUH, O XapaKTepe U MPOAYKTAX PA3IMYHBIX XUMHUICCKUX PCAKIIHUi;

— CaMOCTOSITEIHHO TUTAHUPOBATH U TPOBOANTH XMMHYECKHE SKCIIEPUMEHTHI C COOJIOICHUEM MPaBUil 0e30macHoi paboThI ¢ BEIIECTBAMU U JIA0OPATOPHBIM
o0opyI0BaHUEM;

— MHTEPIPETUPOBATH JAHHBIE O COCTABE U CTPOCHHUH BEIIECTB, MMOTYYCHHBIE C IOMOIILI0 COBPEMEHHBIX (DU3HKO-XUMHYECKHX METOJIOB,;

— OIMCBIBATh COCTOSTHUE JICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHHUYECKUX MPEACTABICHUI O CTPOCHUH aToMa JIIsl OObSICHEHHUS
PE3YNIbTATOB CIIEKTPATHHOTO aHAIHM3a BEIIIECTB,;

— XapaKTepU30BaTh POJIb a30TOCOACPIKAIINX TeTEPOIUKINICCKIX COCTMHECHUH M HYKJICHHOBBIX KHCIOT KaK BAYKHEUITUX OHOJIOTMYCCKU aKTUBHBIX
BEIIIECTB;

— MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHKS OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA, JICKAIIMX B OCHOBE IIPUPOJIHBIX U MPOU3BOACTBEHHBIX
MIPOIIECCOB.

2. Conepskanue y4eOHOTro npeaMera « XuMus» Ha yrjy0JieHHOM YPOBHe cpelHero oo1ero oopa3soBanmsi
10 xaacce.
eopHsi XMMHYECKOIr0 CTPOCHHS OPraHMYeCKUX COeJUHCHMI.

IIpupoaa xXuMu4eCKHX cBsI3el

Oprannueckue BemiectBa. Opranuudeckas Xumusa. CTaHOBJIEHME OPraHMYECKOM XHUMUM KaK HayKd. Teopus XHMHUYECKOTO CTPOEHHUS BEILECTB.
VYrneponnsiii ckener. M3omepus. M3zomepsl.

CocTosiHHE 3JIEKTPOHOB B aTOME. JHEPreTHUYEeCKHE YPOBHHU U MOJYPOBHH. DJIEKTPOHHBIE OPOUTAIH. S - DIEKTPOHBI U P - ANEeKTpOoHbl. CIIUH 3JIEKTPOHA.
CrnapeHHbI€e 3JIeKTPOHBI. DIEKTPOHHAsA KoHpUrypauus. I'paduueckue 31eKTpoHHbIE POPMYIIBI.

DeKTpOHHas IPUPOJIa XUMUYECKUX CBSI3€H, T-CBSA3b U G-CBSA3b. METO/] BAJIEHTHBIX CBS3EH.

Knaccudukanus oprannueckux coeuHeHuil. @yHKIMOHAIbHAS TpyIIA.

Yraesonopoabl

[IpenenvHble yriaeBogopoasl (ankaHbl). Bo30yxaéHHoe cocTosiHME artoma yriepoja. ['mOpuauszanus aToOMHBIX opOuTaneil. DIEKTpOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB.

I'omonoru. I'omonoruyeckas pasHocTb. ['omonornueckuit psaa. MexayHapogHass HOMEHKIIATypa OpPraHMYECKMX BellecTB. M3oMepus yriepoaHOro
CKeJeTa.

Meran. [lonyuenue, cBOMCTBa U MpUMEHEHHE MeTaHa. Peakiiuy 3aMerieHus (rajJoreHupoBanuue), 1eruapupoBaHus U U30MepU3alluy ankaHoB. L{enHble
peakuuu. CBoOOAHBIE pauKaibl. [ anoreHonpon3BogHbIe ankaHoB. [{uknoankaHsbl.

Kpatneie cBsa3u. HenpenenbHble yriaeBonopoabl. AnkeHbl. CTpO€HHME MOJIEKYJ, TOMOJIOTHS, HOMEHKJIATypa U H30MEPHS. spZ-FH6sz{H3aHH5{. OteH
(atrnien). M3omepust mosioxxeHust ABOMHOM cBsi3u. [IpocTpancTBeHHAs M30MepHs (CTEpPEOn30MepHs).

[TonmyyeHne M XUMHUYECKHME CBOWCTBA aIKeHOB. Peakiuu npucoequHeHus (TUApUpOBaHHE, TallOTEHUpPOBaUME. THUIpATalys), OKHCIEHHUS |
noNMMepu3anuu ankeHoB. [IpaBuino MapkoBHHKOBA. BeiCOKOMOIIEKYIIIpHBIE coeMHEHNs. KauecTBEHHbIE peaKkIiMy Ha IBOWHYIO CBSI3b.



AnkanueHsl (IMEHOBBIC YTIIeBOAOPObl). M3omepuss m HOMeHknarypa. JuBunun (Oyraamen-1,3). Uzompen (2-merunOyranuen-1.3). Conpsok€HHBIC
IBOHHBIE CBs3U. [losyueHne n XuMu4ecKkue CBOMCTBA alKkaJIueHOB. Peakiuu npucoeuHeHns (raJJoreHUpOBaHMs) U TOJUMEPHU3ALIH aJIKaIUEHOB.

AnxuHbl. AneruneH (3TUH) W ero romojiord. M3omepus u HOMeHKIaTypa. MexkiaaccoBas m3omepus. Sp - ['mOpuamszanus. XuMHYEeCKHE CBONCTBA
QJIKMHOB. Peakuiny nmprcoeIMHEeHNs, OKUCIICHUS U MIOJIMMEPU3ALAN AIKUHOB.

Apensl (apomaTnueckue yrieBoopobl). M3zomepust u Homenknarypa. benson. bensonpHoe konbuo. Tomyon. M3omepus 3amMecTuTeNen.

XuMmHueckue cBoicTBa OeH307a M ero romojoros. Peakuun 3amenieHus (rajJoreHUpOBaHUE, HUTPOBAHUE), OKUCIEHUS U INPUCOEIMHEHHS apeHOB.
[lecturuapl. ['eHeTnueckas cBsA3b apEHOB € APYTUMHU YIJIEBOJOPOIaMHU.

[IpupoHbIe HICTOYHUKH yTIIeBO10pO0B. [Ipupoansiii raz. Hedts. [lonyTHbIe HeTsiHBIE ra3pl. KaMeHHBIN yTob.

[lepepaborka nedru. Ileperonka nedTn. Pextudurannonnas kononHa. bensun. Jlurpoun. Kepocun. Kpekunr nedrenpomykroB. Tepmudeckuii u
KaTaJUTUYECKUi KpekuHru. [npomnus,

Kuciopoacoaep:kamue oprannyeckue coeMHeHus

Kucnoponconepxkamue opranuueckue coenuHeHus. OnHOATOMHBIE MpezaenbHble cnupThl. DyHKIMOHANbHAasg rpynna cnuproB. Msomepus un
HOMEHKJIaTypa cnupToB. MeTaHon (METUIOBBIA CIMPT). DTaHOJ (3THIOBBIM cnupT). [lepBUUHbIM, BTOPUYHBINA U TPETUYHBIN aTOMbI yriepoaa. Bogopoanas
CBS3b.

[Tonyuyenne u xumuyeckue cpoictBa crnupTtoB. CnuproBoe OpokeHue. PepmeHThl. Bomopoausie cBszu. dusznonoruueckoe ASHCTBUE METaHOJA U
9Ta”oja. AJKOTOJIU3M.

MHoroaroMHble CHUPTHL. DTUICHIIUKONb. [nuuepud. XuMHUyecKue CBOMCTBA MIPEEbHBIX MHOIOATOMHBIX CHHpPTOB. KauecTBeHHas peakuus Ha
MHOI0aTOMHBIE CIIUPTBHI.

®eHounbl. ApoMaTuiecKkre CUpThl. XUMUYecKue cBoMcTBa (heHona. KauecTBeHHas peakiyst Ha (eHOII.

Kap6ouumnsnbie coenqunenus. KapOonunsHas rpynmna. Anpaeruasas rpynmna. Ansaeruabsl. Ketonsl. M3omepust 1 HOMEHKIaTypa.

ITosnydyeHne n XUMHUYECKUE CBOMCTBA AJIBJIETUIOB. Peakiiuy OKMCIEHUs 1 IPUCOEIUHEHNS albAeTn0B. KauecTBEHHbIE PEaKIIMi Ha aJlbJETH/IbI.

KapGonossie kucnorel. KapOokcunpHas rpynmna (kapOokcorpymnmna). M3omepuss 1 HOMeHKIIaTypa KapOOHOBBIX KHCIOT. OJHOOCHOBHBIE TPEACIIbHBIC
KapOOHOBbIe KUCIOTHI. [lomyyeHne OJHOOCHOBHBIX HpPEIENbHBIX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOMCTBA OJJHOOCHOBHBIX IMpPEIEIbHBIX KapOOHOBBIX
KHcIoT. MypaBbuHas KUCIOTa. YKCYCHas KUCIO0Ta. ALIETaThl.

Crnoxuble 3¢upsl. Homenknatypa. [lonyueHue, Xumuueckue CBOWCTBA CIOXKHBIX 3(upoB. Peakuus stepudukanuu. Illenodnoit rugponus cioxHOro
a¢upa (OMBUICHHE).

XKupsl. TBEpasbie xKUPHIL, KUAKUE )KUPbI. CHHTETUUECKNE MOIOILNE CPECTBA.

VYraesoael. Monocaxapuasl. ['moko3a. @pykrosa. Onurocaxapusl. Jucaxapuasl. Caxapo3sa.

[Tonmucaxapunsl. Kpaxman. I'nmuxoren. Peakums mnonukonzaeHcanuu. KauecTBeHHass peakiuss Ha Kpaxman. llemmronosa. Aneruinenirosnosa.
Knaccudukanms BOJIOKOH.

A3oTcoaepakaniue OpraHu4ecKue CoeANHeHus!

A3oTcoieprkalye opraHn4eckie coelnHeHns. AMuHbl. AMuUHorpynna. AHuianH. [lonydyenne u XxuMudeckue cBOMCTBA aHWIIMHA.

AMUHOKHCIOTHL. M30Mepust 1 HoMeHKIaTtypa. bunonspusiii non. Ilentuanas (amuanast) rpynna. Ilentuanas (aMmuaHas) cBs3b. XMMHUYECKHE CBOWMCTBA
aMuHOKUCIOT. [Tentuapl. [Tonmunentuasl. [ uius.



benku. Ctpykrypa 6e1K0BON MOJEKYIHI (IEpBUYHAs], BTOPUYHAs, TPETUYHAS, YETBEPTUYHASA). XUMUYECKHUE CBOWCTBA OenKoB. JleHaTypauus U TuApOIIH3
OenkoB. LIBeTHBIC peakiuu Ha OCIIKH.

A3sorconeprkaiue rerepouukinueckue coenunenus. upuaun. [upposn. ITupumugun. Ilypus. A30THCTbIE OCHOBaHUS.

Hyxnennosbie kucinorsl. Hykneornael. KomiuieMeHTapHbIE a30TUCTBIE OCHOBAHHS.

XuMHuA U 310pOBbE YenoBeka. PapMaKoIoruyecKas XuMusl.

XuMUs NMOJUMEPOB

[Tonnmepsl. Crenens nonuMepusanuu. Monomep. CtpykrypHoe 3BeHO. TepMmorutactuusbsle nonuMepsl. CtepeoperyiisgpHsle nonuMepsl. IlomuaTuien.
[Tonmunponunen. [TonmurerpadTopITuieH.

TepmopeaktuBubie nonumepsl. Denonodopmansaeruaasie cMoisl. [lnactmaccsr. @enomacTel. AMUHOIUTACTHL. [IeHOMIIACTEI.

[Tpuponuslit kayuyk. Pesuna. D60HUT.

CuHTeTHYECKHE KaydyKH.

Cunretnueckue BonokHa. Kampon. Jlascan.

11 knacc

Teopernyeckne 0CHOBBI XUMUU

Bakneiine XuMU4YecKHe MOHATUS U 3aKOHBI. XUMHUECKHUH 3JIeMEeHT. ATOMHBII HOMep. MaccoBoe uucio. Hykmuasl. Panuonyknuast. 30TomsI.

3aKOH COXpaHEeHHUsl MacChl BEIECTB. 3aKOH COXPAHEHUS U IIPpeBpallieHusl SHepruu. JledekT Macchl.

[lepuonnueckuii 3akoH. DNeKTpoHHAs KoHpuUrypanus. I'paduueckas snekrponHas popmyna. Pacripenenenue 3JeKTPOHOB B aTOMax 3JIEMEHTOB MaJbIX U
OOMNBIIMX MEPUOMAOB, S-, P-, d- u f-anemenTsl. JlanTaHOWABL. AKTHHOHBI. VICKYCCTBEHHO TOJIyYEHHBIC JIEMEHTHL. BaneHTHOCTh. BaneHTHBIE BO3MOXXHOCTH
aToMOB. BoiopoHbIe COEIMHEHN .

Crpoenune BeuiectBa. MonHas cBsa3b. KoBaneHTHas (mofsipHas M HEMOJSpHasi) CBA3b. JNEKTpoHHas ¢opmyna. Meramiuueckas cBsi3b. BogoponHas
CBSI3b.

['ubpuau3anyst aTOMHBIX OpOUTAICH.

Kpucrannsl: aToMHbIE, MOJIEKYJISIPHBIE, HOHHBIE, METAIUIMUECKNE. JJIIEMEHTApHAs sYelKa.

[Tonmumopdusm. Tlonumopdusie Monudukanyu. Amnorponus. M3omepus. ['omonorus. XuMu4eckuil CHHTES.

Xumuueckue peakuuu. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiny. Peakiuu pas3nokeHus, COeTUHEeHNs, 3aMellleHusl, OOMeHa. DK30TepMUYeCcKue U
sHAOTEpMHUYECKUE peakiuu. OOpaTumble U HeoOpaTuMble peakuuu. TemnoBoil a¢dekt peakiuu. 3akoH ['ecca. Tepmoxummuueckue ypaBHeHus. Tersora
obpazoBanus. Tenora cropaHus.

CKOpOCTh XMMHUYECKON peakini. AKTUBUPOBAHHBIN KOMILUIEKC. 3aKOH JEHCTBYIOIMX Macc. KnHeTnueckoe ypaBHEHHE peaKIlvu.

Karanus. Katanuzatop. Maru6urop. 'oMoreHHbIi 1 reTreporenHslii katanu3. Katanuruyeckue peakiuu.

Xumnueckoe paBHoBecue. [Ipunnumn Jle Hlarense.

PactBopsl. [lucniepcubie cuctemsl. PactBopsl. ['pyOonucnepcHble cucTeMsl (CycrieH3uu 1 dMyibenn). Kommounaaeie pacTBopslI (30511). A3p0o30JIH.

CriocoObl BhIpayKEHUS! KOHIIEHTPAIMH pacTBOPOB. MouisipHasi KOHIIEHTpaLus (MOJISIPHOCTb ).

OneKTponuThl. JnekTponuTryeckas auccouuanusa. Crenens aucconuanuu. KoHcranTta nucconmannu. BogoponaHelid nokaszarens. Peaknium MOHHOTO
oOMeHa.

I'mpponus opraHu4ecKkux BewecTs. ['uaponus conen.



DnexTpoxumMuueckue peakuu. ['anpBannueckuit anemMenT. DnekTpoasl. AHox. Katon. AkkymynsaTop. TOIIMBHBIN JIEMEHT. DJIEKTPOXUMUS.
Psan cTannapTHBIX 31EKTPOAHBIX MOTeHIHAaNoB. CTaHgapTHble yciioBus. CTaHAapTHBIN BOAOPOIHBIN JIEKTPO/I.
Koppo3sust MmeramioB. XuMuueckasi 1 3JIEKTPOXUMHUYECKass KOPPO3USI.
DAeKTPOAn3. DNEKTPOJIU3 BOJHBIX PACTBOPOB. DIIEKTPOIIN3 PACILIABOB.
Heopranunueckasi xumust
Mertanbl. CriocoObl noydeHus MeTauioB. JIErkue u Tspkénbple Metauibl. JIerkoraBkue U TYroriaBkue Metauibl. Metaniandeckue sneMeHTsl A- u b-
rpynit. Meas. Lunk. Tutan. Xpom. XKeneso. Hukens. [1natuna.
CmnaBel. Jlerupyrommue no6asku. Uépueie metaibl. [{BeTHbie MmeTaiuibl. UyryH. Ctanb. JlerupoBanHbie cTaM.

OKCI/II[I)I U TUAPOKCHUABI METAJIJIOB.

Hemertanmsl. [IpocTsie BemiectBa — HeMeTawsl. Yraepon. Kpemuuit. A3zor. @ochop. Kucnopoa. Cepa. @top. Xiop.
Kucnorusie okcuapl, Kucnopozaconepsxkamme kuciaotel. CepHast KUCIOTa. A30THAs! KUCIIOTA.
Bonopoansie coeqHEHUsI HEMETAJLIOB.
['enernueckas CBsI3b HEOPTAHUYECKUX U OPraHUYECKUX BEILECTB.
XumMuse U KU3Hb
XuMH4ecKask MPOMBIIUIEHHOCTh. XUMUYECKasi TEXHOIOTHS.
XUMHUKO-TEXHOJOTUYECKUE TPUHLUIBI MPOMBIIUIEHHOTO MOJy4dyeHUs MeTayioB. UYépHas Mertamnyprus. IlpomsBoactBo uyryHa. J[oMeHHass medsb.
Arnomepanus. [TpousBoacto cranu. Kucinopoanslii KoHBepTep. be30Tx0oaHO0E€ MPOU3BOACTBO.
Xumusa B ObITy. [lpomykTel nuTanus. beitoBas xumusa. Otaenounble MmaTepuanbl. JlekapcTBeHHbIE MpenapaTbl. DKOJOTHYECKHH MOHHUTOPHHT.
[IpenenbHO 1ONYCTUMBIE KOHLIEHTPALIMH.

3. TemaTnueckoe njaHupoBaHue Y4eOHOIo npeamera « XuMHus» Ha 6a30BOM YPOBHE cpeHero oo1iero 00pa3oBaHusi

10 knacce
Ne | HasBanue pasgesia Yacsl XapakTepucTHKa BU/I0B AeATeJbHOCTH YYAIUXCH Bocnurare/bHbIN OTEHIHAJ YPOKA
Nnmn | MporpamMmbl, TeMa yueOHOro (BUBI/(hOPMBI 1€ATETHHOCTH)
BpeMeHH
1 Teopust XUMHUECKOTO 3 OOBSICHSTD, TOUEMY OPTaHUYECKYIO XUMUIO BBIICTWIN B | - MPUBJICYCHUE BHUMAHUS OOYYAIOIIUXCS K

CTPOCHUS
OpraHUYECKUX
coequuenuit. [Tpupona
XUMHUYECKUX CBSI3EH

OTAENBHBIN pa3zesl XuMuH. [lepednciisiTe OCHOBHbIE
MNPEANOCHEUTKH BO3HUKHOBEHUS TEOPUH XUMUYECKOTO
cTpoeHus. Pa3nuyarh Tpu OCHOBHBIX THIA
YIJIEPOAHOTO CKEJIETa: pa3BETBIEHHBIM,
HEpa3BETBJICHHBIN U NUKINYeCKHil. OnpeaensiTh
HaJIMYME aTOMOB yIJIEPOJa, BOJOPOIA U XJIOpa B
OpraHMYecKHuX BenlecTBax. PaznuuaTe NOHATHS
«AJIEKTPOHHAsT 000JI0YKa» U «IJICKTPOHHAS OPOUTAIIBY.
N3006paxarh 371€KTpOHHBIE KOH(QUTYpallUd aTOMOB

[IEHHOCTHOMY  aCTeKTy HW3y4aeMbIX Ha
YpOKax SIBJICHUI, OpraHu3aIus ux padoThHI C
MOJTy9aeMOM Ha YPOKE COITMAIIBHO 3HAYUMOM
uHpopmanued —  UHUIMHPOBAHUE  €¢
00CcyXIeHMS, BBICKA3bIBaHUS
00y4JalIMMHUCS CBOETO MHEHHUS MO0 €€
MOBOJTy, BBIPA0OTKM  CBOETO0 K  HEW
OTHOILIEHUS;




3JIEMEHTOB 1-TO U 2-T0 MEPUO0B C MOMOIIBIO
AIIEKTPOHHBIX U IpaUUECKUX IEKTPOHHBIX (POPMYII.
OOBSICHITh MEXaHU3M 00Pa30BAHUS U OCOOCHHOCTH G- U
7- cBs3eil. OnpenensaTh NPUHAICKHOCTD
OPraHUYeCKOTO BEIIECTBAa K TOMY WJIM HHOMY KJIAacCy 10

CTPYKTYpHOI1 popmyie

VYreBo10po/ibl 9 OOBSACHATH MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJI - IPUBJICUCHUE BHUMAHHS 00YJArOIIUXCS K
aJIKaHOB Ha OCHOBE MPEJCTABICHUN O THOpHIU3AIIUN [IEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
opbuTanel atoma yriepoja. M3roraBiuBaTh MOAEIN YpOKax sIBJI€HUH, OpraHu3alus ux padoThl ¢
MOJIEKYJI aJIKaHOB, PYKOBOJICTBYSICh TEOPHEH MOJIy4aeMOi Ha ypOKe COLIMaIbHO 3HAYUMOM
XHMHYECKOTO CTPOCHHS OPTaHMYECKHUX BEIIECTB. nH(popMalen — THUIUUPOBAHHE €€
OTnMyaTh TOMOJIOTH OT U30MepOB. Ha3pIBaTh ajKaHbl 110 | 00CYKI€HUS, BBICKA3bIBAHHS
MEXTyHapOoHOM HOMeHKIaType. COCTaBIIsATh 00yJarouMMHUCS CBOETO MHEHUS TI0 €€
YpaBHEHUS XUMUYECKHUX PEAKIUN, XapaKTEPHU3YIOIINX MOBOJTY, BEIPAOOTKH CBOETO K Hel
XMMUYECKHE CBOMCTBA METaHa M €TI0 FOMOJIOroB. Pemarhk | OTHOIIEHUS;
pacy€THBIC 3a/1a4d Ha BBIBOJ (POPMYJIBI OPTaHUYECKOTO | - UCIIOJIb30BaHNUE BOCITUTATEIBHBIX
BEIIIECTBAOCTABIISITh YPABHCHUS XUMUUCCKUX PEAKITUH, BO3MOXKHOCTEH COepKaHMsI yIeOHOTO
XapaKTEPU3YIONTUX XUMHUECKHE CBOMCTBA AJIKEHOB. peaAMETa Yepe3 IEMOHCTPALHIO
[TomygaTs 3THIIeH. [loKa3bIBaTh HETIPEIETHHBIMN 00ydJaronMcs MPUMEPOB OTBETCTBEHHOTO,
XapakTep STUJICHA C MIOMOIIbIO KAYECTBEHHOW peaKInu IPa’KJAHCKOTO MOBEJICHUS, TPOSIBICHUS
Ha KpaTHbIe CBs3U. COCTABIISITh YPABHEHUS] XUMHUECKUX | YEJIOBEKOJIOOMS M T0OPOCEPICUHOCTH Yepes
peakitii, XapaKTepU3yIOIUX HEMpPeIeIbHbIN XapakTep M0100p COOTBETCTBYIOIUX TEKCTOB IS
ankaaueHoB. OOBICHATH SP-THOPUIU3AINIO U YTEHUS, 33144 JIJIs1 PEIICHHS, TIPOOJIEMHBIX
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI alleTUJICHA, cUTyalui ans o0CyKIeHus B KJacce;
Ha3bIBaTh TOMOJIOTH alleTUIEHA TT0 MEXIYHAPOIHOM
HOMEHKJIAType, COCTABJISATh YPAaBHEHUS PEaKIIUi,

XapaKTEePU3YIONINX XUMHUUECKUE CBOIMCTBA alleTUJIeHa

Kucnopoacoaepxaniue 11 N3o00pakath 001IyI0 GOPMYITy OJTHOATOMHBIX - IPUBJICUCHUE BHUMAHHS 00YJArOIIUXCS K

OpTraHUYECKHE MpeAenbHBIX CTUPTOB. OOBICHATH 00pa3oBaHUE [IEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha

COCIMHCHUS BOJIOPOJHOM CBSI3U U €€ BIUSHUEC HA (DU3UYCCKUE YpOKax sIBJICHU, OpTraHU3aIHsI UX paOOTHI C

cBoiicTBa criupToB. COCTaBISTH CTPYKTYPHBIE POPMYJIBI
CIIUPTOB U X U30MEPOB, Ha3bIBATH CIIUPTHI 110
MeXTyHapOaAHON HOMeHKIaType. OOBSICHATh
3aBHCHUMOCTb CBOWCTB CIIUPTOB OT HAJIMYUS
¢ysknmonansHo rpynmnsl (-OH). CoctaBnsTe

M0JIy4aeMO Ha ypoKe COLIMaIbHO 3HAYUMOM
uHpopManrel — THULIMUPOBaHHE e
00cCyX1eHus!, BBICKa3bIBaHUS
00y4aromyMHUCs CBOETO MHEHHUS 110 ee
MIOBO/JTy, BEIpAaOOTKH CBOETO K HEl




YPaBHEHUS pEeaKIui, XapaKTePU3YIOIIUX CBONCTBA
CIIUPTOB U UX NMPUMEHEHUE. XapaKTeprU30BaTh
(bu3HoNIOrHYecKoe IeHCTBUE METAHOIA U ATAHOJA.
CocTaBisiTh YpaBHEHUSA PEAKIUM, XapaKTEPU3YIOIIUX
CBOMCTBAa MHOT'OATOMHBIX CIIUPTOB, U IPOBOJUTH
Ka4eCTBEHHYIO PEAKI[MI0 HAa MHOTOATOMHBIE CITUPTHI.
OOBSICHITH 3aBUCUIMOCTh CBOMCTB (DEHOJIA OT CTPOCHUS
€ro MOJIEKYJIbl, B3AMMHOE BJIMSIHUE aTOMOB B MOJIEKYJIE
Ha ipuMepe perona. CocTaBIATh YpaBHCHUS PEAKITUH,
XapaKTepU3YIOIINX XUMUYECKUE CBOMCTBA (heHoa

OTHOIICHUS;

- UCIIOJIb30BAHUE BOCITUTATEIILHBIX
BO3MOXKHOCTEH COACPIKaHHS yIeOHOTO
npeaMeTa Yepe3 IeMOHCTPAIIHIO
00y4aroIIUMCs IPUMEPOB OTBETCTBEHHOTO,
IPAKIAHCKOTO TIOBEICHHUS, TPOSBICHHS
YEIIOBEKOIIOOUS U JOOPOCEPICTHOCTH Yepe3
107100p COOTBETCTBYIOIIUX TEKCTOB ISt
YTCHUA, 3a4a4 IJId PpCIICHMA, HpO6JIeMHI>IX
CHUTYaIU#l 151 00CYKIEHUS B KJIacce;

A3zoTtcoaepikamue
OpraHUYEeCKHe
COEIUHEHUS

CocTaBisTh ypaBHEHHS pPEaKI[Uil, XapaKTepU3YIOIINX
CBOMCTBA aMHMHOB.

OOBSICHITH 3aBUCUMOCTh CBOMCTB aMUHOKHUCIIOT OT
CTpoeHHs UX (YHKIMOHAIBHBIX Tpymil. Ha3piBaTh
AMUHOKHUCIJIOTHI TIO MEeXKAYHApOAHONH HOMEHKIIaType U
COCTaBJISITh YPAaBHEHUS PEAKLMM, XapaKTepU3YIOIIHUX UX
CBONCTBA.

OOBSICHIATH OMOJIOTUYECKYIO POJIb OEJIKOB U UX
IpeBpalieHuii B opranusMe. [IpoBoanuTs 11BeTHBIE
peakinu Ha OCJIKHU.

OOBACHATH OMOJIOTMUYECKYIO POJIb HYKJIEHHOBBIX KUCIIOT.
[Tonb30BaThCs MHCTPYKLKEN K JI€KaPCTBEHHBIM
npernapaTram

- IPUBJICUECHUE BHUMAHUS 00YJarOIIUXCS K
HCHHOCTHOMy aCHGKTy H3yqaeme Ha
YpOKax sIBJICHUN, OpraHu3alus Ux padoThl ¢
MOJIy4aeMOM Ha YPOKE COIIMAIbHO 3HAUNMOMN
nHpopManelr — THUIUUPOBAHHE €€
06CY)KI[€HI/I$I, BBICKA3bIBAHUA
00y4JaroIMMHUCS CBOETO MHEHUS IO €€
MIOBOJTy, BEIPAOOTKH CBOETO K HEl
OTHOIIICHUS,

= UCITIOJIB30BAHUEC BOCIIUTATCIBbHBIX
BO3MOXKHOCTEH copepKaHus yaeOHOTO
MpeaAMETa uepe3 TEMOHCTPAIHIO
00y4JarmuMcsi IPUMEPOB OTBETCTBEHHOTO,
Fpa)KJIaHCKOFO IIOBCJACHUA, HpOSIBJ'IeHI/H[
YeJIOBEKOIIO0US U JOOPOCEPICUHOCTH Yepe3
110/100p COOTBETCTBYIOLIUX TEKCTOB AJIsI
YTEeHHUS, 33]1a4 JUIsl PEIICHUS, TPOOIEMHBIX
CUTYyaIUi 111 00CYXKICHUS B KJIacce;

XuMUs NOJMMEPOB

3anuceIBaTh YPaBHEHMS PEAKIUI NOJIMMEPU3AIIH.
3anuchIBaTh YpaBHEHUS PEAKIIMN TOJIUKOHIEHCALUH.
Pacnio3HaBaTh opraHnyeckue BEIIECTBA, HUCIIONb3YS
KaueCTBEHHBIE PEAKLIUU

- IpUBJIEUEHUE BHUMAHUS 00yJaronuxcs K
LIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
ypOKax sIBJICHUH, OpraHu3anus ux padoThl ¢
[I0JIy4a€MOU Ha YPOKE COLIMAIBHO 3HAYUMOU
nH(popMalvel — HHUIMUPOBaHUE ee




00CyX/IeHUs!, BBICKA3bIBAHHS
00yJaroIIMMHUCS CBOETO MHEHHS TI0 €
MIOBOJLY, BEIPAaOOTKHU CBOETO K HEH
OTHOUICHUS;

- UCIIOJIb30BAHUE BOCIIUTATEIILHBIX
BO3MOXKHOCTEH COepKaHHs yIeOHOTO
npeaMeTa yepes IEMOHCTPAIUIO
00y4aroIIMMCs TPUMEPOB OTBETCTBEHHOTO,
IPKIAHCKOTO MOBEICHHUS, IPOSBICHHSI
YeJIOBEKOIIO0US U 100pOCepICUHOCTH Yepes
0100p COOTBETCTBYIOIIUX TEKCTOB JJIsI
YTEHHMS, 3a/1a4 JJIsl PELICHUs, TPOOIEMHBIX
cuTyauui i o0CyKJIeHUs B KJlacce;

11 kaacce
Ne | HazBanue pazaena Yacsl XapakTepucTHKA BU/I0OB IeATEJIbHOCTH Y4AIIUXCS BocnurareJbHbI MOTEHIIHA YPOKA
N | MporpamMmmMsbl, TemMa yueOHOro (BUABI/(pOPMBI 1€ATETBHOCTH)
BpeMeHH
1 | Teopernueckue 19
OCHOBBI XUMHUU
1.1 | Baxueiimue 4 [lepeuncnars BaxXHEMIINE XapaKTEPUCTUKH XUMAYECKOTO - IpUBJICUEHNUE BHUMAHUS 00y4aronmxcs

XUMHNYECCKUEC ITOHATHS U
3aKOHBI

anemeHTa. OOBACHATDH PA3IUUUE MEKIY NOHIATHIMU
«XUMHUYECKHUH 3JIEMEHT», «HYKIUI», «130TOom». [[puMeHaTh
3aKOH COXPaHEHUsI MaCcChl BEIIECTB IIPU COCTABIICHUH
YpaBHEHUN XUMUYECKUX peakiuil. Onpenensrb
MaKCUMaJIbHO BO3MOYKHOE YHCJIO DJIEKTPOHOB Ha
SHEPreTHYECKOM YpOBHE. 3aKChIBaTh TpadudecKue
AJIEKTPOHHBIC (HDOPMYIIBI S-, P- B d-DJIIEMEHTOB.
XapakTepu3oBaTh NOPSAIOK 3aMOTHEHUS FIEKTPOHAMHU
SHEPreTUYECKUX YPOBHEH U MOAYPOBHEHN B aTOMaX.
OOBSACHATD, B 4EM 3aKITFOYAETCS GUBHMUECKUN CMBICTT
TIOHSATHUS «BAJCHTHOCTHY. OOBSICHATH, YEM ONPECISIIOTCS

K LIEHHOCTHOMY acCIeKTy U3y4aeMbIX Ha
YPOKax sIBJICHUI, OpPTaHU3aALMsI UX
paboTHI C TIOJTy4aeMOl Ha YPOKe
COLIMAJIBHO 3HAYMMOI HH(popMaIren —
MHULMUPOBAaHUE ee 00CYKIEeHNUs,
BBICKa3bIBaHUS 00YUAIOIIUMHUCS CBOETO
MHEHHUS 10 €€ TIOBOJTY, BEIPaOOTKH
CBOET0 K HEll OTHOIIICHUS;

- HCII0JIb30BAaHUE BOCIIUTATEIbHBIX
BO3MOKHOCTEH cosiepkaHus yueOHOTro
MIpeAMETA Yepe3 TEMOHCTPALUIO




BaJICHTHBIC BO3MOKHOCTH aTOMOB Pa3HBIX 3JIEMCHTOB.
CocrtaBisTh rpaduvecKue 3JICKTPOHHBIC (GOPMYIIBI a30Ta,
(dhocopa, KUCIOPOIa U CEPBI, a TAKIKE XapaKTECPHU30BaTh
HU3MEHCHHSI PaJiyCOB aTOMOB XUMHUYECKUX DJIEMEHTOB I10
MeproJaM U A-TpyIiamM MepruoIuIecKOr TabIUITbI

00y4aromuMcs IpUMEpPOB
OTBETCTBEHHOTO, TPAKTAHCKOTO
MOBEICHHS, IPOSIBICHUS YEIOBEKOIIOOHS
U 100pOCEPACYHOCTH Yepe3 Mo100p
COOTBETCTBYIOILIMX TEKCTOB JJISl UTCHHUS,
3a7a4 ISl pEIIeHUs], MPOOJIEMHBIX
CUTyalui JJist 0OCYKJICHHsI B KJIACCE;

1.2 | Ctpoenue BemiecTBa OOBsICHIATH MEXaHU3M 00pa30BaHMs HOHHOM U - IpUBJICUYEHUE BHUMAHUS 00y4aronmxcs
KOBAJICHTHOM K IEHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha
CBS3M U OCOOEHHOCTHM (PU3MYECKHX CBOWCTB HMOHHBIX M | YpOKax sSIBICHUH, OpraHu3alus ux
KOBQJICHTHBIX COCTMHECHUH. paboThI ¢ MOTyYaeMoii Ha YpOKe
CocTaBisTh 31EKTPOHHBIE (POPMYIIBI MOJEKYJT COLIMAJIbHO 3HAYUMOM HH(pOpMaen —
KOBAJICHTHBIX COGHHHGHHﬁ. O6”I)$ICH$ITI) MCXaHHU3M WHULMHUPOBAHUC €€ O6CY)KI[€HI/I$I,
0o0pa3oBaHMs BOJOPOJIHON M METAINIMYECKOM CBSI3EH U BBICKA3bIBaHUS 00yUYaIOUIMMUCS CBOETO
3aBHCHMOCTH CBOMCTB BEUICCTBaA OT BHUA XUMHUYECKOH MHCHUS 110 €€ IT0BOAY, BI)Ipa6OTKI/I
cBs3u. OOBIICHIATH MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT CBOETO K Heil OTHOILICHMUS;
OpPraHU4Y€CKUX U HCOPIraHNMYICCKUX COG[[I/IHGHI/Iﬁ C IIOMOIIIBIO - UCIIOJIb30BaHUEC BOCIIMTATCIIbHBIX
npecTaBieHui o rudpuauzanuu opouraneit. OObACHATH BO3MOXKHOCTEH cojiepkaHusi yaueOHOTo
3aBHCHUMOCThH CBOMCTB BEII[ECTBA OT THIIA €TO MpeaMeTa yepe3 IEMOHCTPAITUIO
KpUCTaNIn4ecKoil peméTku. OObSICHATh MPUUNHBI 00yYaroImuMcs IpUMepOB
MHOT000pa3usl BEIIeCTB OTBETCTBEHHOT O, TPAKJAHCKOTO
MIOBEJICHHUS, TIPOSIBIICHUSI YeTOBEKOII00Us
1 100pocepIeYHOCTH uepe3 moa0op
COOTBETCTBYIOILIMX TEKCTOB JJISl UTCHHUS,
3a/1a4 JUIsl pelieHus, IpoOIeMHbIX
CUTyalui JJisi 00CYKJIEHHs! B KJIACCe;
1.3 | Xumuueckue peaxkiuu [lepeuncnsaTh npHU3HAKK, 1O KOTOPHIM KJIACCU(PUUUPYIOT | - MIPUBJICUYEHNE BHUMAHUS 00yJyaronxcs

XUMUYECKHUE PEaKLIUHU.
OOBSCHATH CYIIHOCTh XUMUUECKON peakiuu. CocTaBIsTh
YPaBHEHUS XMMHUYECKUX PEAKLIUHA, OTHOCSIINXCS K
onpenenéHHomy Tuiy. OOBSICHATH BIUSHUAE KOHIICHTPAIIUNA
peareHTOB Ha CKOPOCTb TOMOI'€HHBIX U IT'€TEPOr€HHBIX
peakuuii. OOBACHATH BIAMSHUE Pa3INYHbIX (PaKTOPOB Ha
CKOPOCTb XUMHUUYECKOU PEAKLIMH, a TAKKE 3HAUCHUE
MIPUMEHEHHUsI KaTaJI3aTOPOB M MHTUOMTOPOB Ha MPAKTHKE.

K LIEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha
ypOKax sIBJICHUN, OpraHU3alus ux
paboThI ¢ MOTy4aeMoi Ha ypoKe
COLIMAJIbHO 3HAYUMOM HH(pOopManen —
WHUIMAPOBAHUE €€ 00CYXKIeHUS,
BBICKa3bIBaHUsI 00YUYaIOIIUMUCS CBOETO
MHEHHS I10 €€ TMOBOJTYy, BBIPaOOTKH
CBOET0 K HEell OTHOIIICHUS;




OOBSACHATH BIMSHUE H3MEHEHUS KOHICHTpAalMy OAHOI'O U3
pe€arupyromux BEIICCTB, TCMIICPATYPhI U JaBJICHUA HA
CMCHICHUC XUMHNYCCKOI'O paBHOBECHUA

- UCITIOJIB30BaHUEC BOCIIMTATCIIBbHBIX
BO3MOXHOCTEH coaepxaHus yueOHOro
IIpeaMeTa 4epe3 IEMOHCTPALUI0
00yyaroImuMcs IpUMepOB
OTBETCTBEHHOT'0, IPa’KJaHCKOTO
IIOBEJICHUS, TIPOSIBIICHUS YEJIOBEKOIIO0Us
U 100pocepaeUHOCTH Yepe3 Hoa0dop
COOTBETCTBYIOLIMX TEKCTOB JJISl UTCHHUS,
3a/1a4 JUIsl pelieHus, IpoOIeMHBIX
CUTyallui JJisi 00CY>KJICHHsI B KJIacCe;

1.4 | PactBOpHBI XapakTepru30BaTh CBOMCTBA PA3TUYHBIX BHJIOB IUCIIEPCHBIX | - PUBJICUYCHNE BHUMAHUS 00yUYaIONIHXCS
CHCTEM, YKa3bIBaTh IMIPUYMHBI KOATYJISIIUA KOJUIOUIOB U K LICHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha
3HAYEHHUE ITOrO sIBJICHUs. PemaTe 3agaumn Ha YpOKax SIBJICHUM, OpraHU3alus ux
MPUTOTOBJIEHHUE PACTBOPA OINPEACIEHHON MOJIIPHOM paboThI ¢ MOTyyaeMon Ha YpPOKe
KOHIIEHTpaluu. ['0TOBUTHL pacTBOP 3aIaHHOM MOJISIPHOM COLMAJILHO 3HAYUMOM WH(pOpMauen —
KoHIeHTpauuu. OOBSICHATD, TOYEMY PACTBOPHI BEIIECTB C UHUIIMHPOBAHUE €€ 00CyKIeHUS,
WOHHOW M KOBAJICHTHOM IMOJISIPHOM CBSI3bIO MPOBOJSAT BBICKA3bIBAaHUS 00yUYAIOITIMHUCS CBOCTO
anekTpudeckuit Tok. Onpenensats pH cpenpl ¢ nomMonibio MHEHHUS 110 €€ MOBOAY, BBIPaOOTKH
YHUBEpCAIBHOTO UHAUKATOPa. OOBSICHATH C MO3HUIINI CBOETO K HEW OTHOILICHHUS;

TEOPUU BJIEKTPOIUTAUYECKON JUCCOUUALINU CYIIIHOCTD - UCTOJIb30BAHUE BOCITUTATEIBHBIX

XMMHYECKHUX PEAKIUH, MPOTEKAOIINX B BOJHOU Cpelie. BO3MOJKHOCTEH Co/iepKaHus yueOHOTO

CocTaBiATh NMOJTHBIE U COKpAIIEHHBIE MOHHBIE YPABHEHUS | MIPEAMETA Yepe3 IEMOHCTPALUIO

pEeaKunii, XapaKTEPU3YIOIINX OCHOBHBIE CBOMCTBA oOydJaronMcs IpuMepoB

BaXXHEMIINX KIACCOB HEOPTAHUYECKUX COCTUHEHUI. OTBETCTBEHHOI'0, IPAXIAHCKOTO

Ornpenensars peakifio Cpeibl pacTBOpa COJIM B BOJIE. TIOBEICHUS, TIPOSIBJICHUS YEITOBEKOIIO0US

CocTaBnaTh ypaBHEHHUS peakIfil THAPOIIN3a OPTaHUYECKUX | M T0OpOCepAeYHOCTH Yepe3 mo100p

Y HEOPTraHWYECKUX BEILECTB COOTBETCTBYIOIIMX TEKCTOB ISl YTEHUS,
3a/1a4 JUIsl pEIIeHUs, TPOOIEMHBIX
cUTyalui ass o0CyKJIeHUs B KJacce;

1.5 | DnekTpoxuMu4ecKue OOBSCHATH NPUHIIKI PAOOTHI TATbBAHUYECKOTO JIEMEHTA. - IPUBJICUEHUE BHUMAHUS 00y4YaronIuxcs

peakuuu OOBACHATD, KaK YCTPOCH CTaHAAPTHBIN BOJAOPOIHBIN K IEHHOCTHOMY aCIleKTy U3y4aeMbIX Ha

971eKTpo. I1ob30BaThCA PAAOM CTaHIAPTHBIX HIEKTPOIHBIX
noTeHIanoB. OTINYaTh XUMHUYECKYIO0 KOPPO3HIO OT
EKTPOXUMUYECKOH. OOBACHATH NPUHIIUIIBI 3aIIUTHI
METAJUIMYECKUX U3IEIUN OT KOPPO3HH.

YPOKax sIBJICHUI, OpraHU3aLMsI UX
paboTHI ¢ TOTyyaeMol Ha YpOKe
COLIMAJIBHO 3HAYMMOI HH(popMaIen —
VHUIMUPOBAaHUE ee 00CYKIEeHNUs,




OOBSCHATD, KaKHE MPOIIECCHI IPOUCXOIAT HA KATOJE U
aHO/Ie TPU AIIEKTPOJIN3E PACIIIABOB U PACTBOPOB COJICH.
CocraBisiTb CyMMapHbI€ YpaBHEHHUS PEAKIIMM 3JIEKTPOIIN3a

BBICKa3bIBaHUS 00YUYAIOIIUMHUCS CBOCTO
MHEHWUSI I10 €€ MTOBOJTY, BBIPAOOTKH
CBOET0 K HEll OTHOIIICHUS;

- UCTIOJIb30BaHNE BOCTIUTATEIBHBIX
BO3MOXKHOCTEH COIepKaHHs y4eOHOTO
npesMeTa Yepe3 AeMOHCTPALUI0
00y4aromuMcs IpUMEpPOB
OTBETCTBEHHOTO, IPAXKIAHCKOTO
IMMOBCACHMA, IIPOABIICHUA quOBeKOHIO6I/IH
¥ 100pOCepaeYHOCTH Yepe3 oadop
COOTBCTCTBYIOIINUX TCKCTOB IJIA YTCHHA,
3a7a4 Juisl peIeHHs], TPOOIEMHBIX
CUTyanui st 00CYKJICHHsI B KJIacCe;

2 | Heopranuueckas 11
XUMUS
2.1 | Merasl 6 XapakTepu30BaTh OOIUE CBOMCTBA METAJIIOB U PA3bICHATh | - IPUBJICUCHUEC BHUMAHUSI O0YUYaIOIIMXCS

UX Ha OCHOBE IIPEJICTaBICHUN O CTPOEHUU aTOMOB
METAJIJIOB, METAJNINYECKON CBS3U M METAJUINYECKOU
KPHUCTAIUIMYECKOM peméTke. MmumrocTpupoBaTs npuMepamu
CIOCOOBI NOJTYYEHUSI METAIOB. XapaKTepu30BaTh
XUMHUYecKue cBoiicTBa metamuioB [A—IIA rpynn u
QJIIFOMHHMS, COCTABIIATH COOTBETCTBYIOINE YPABHEHUS
peakuuii. OOBACHATH 0COOEHHOCTH CTPOEHHUSI aTOMOB
XUMHYECKHX 3JIEMEHTOB b-rpynn nepnoanyeckoil cucTeMsl
. U. MenneneeBa. CocTaBisiTh ypaBHEHUsI peakLnid,
XapaKTEepU3YIOIINX CBOMCTBA MEH, INHKA, TUTAHA, XPOMa,
xkeiesa. [IpenckaspiBaTh CBOMCTBA CILIABA, 3HAs €70 COCTAB.
OOBACHATH, KaK U3MEHSIOTCS CBOMCTBA OKCU/IOB U
TUIPOKCHUI0B METAIIJIOB IO MepuoiaM U A-rpynmnam
nepuondeckoit Tabnuipl. OObSICHATE, KaK U3MEHSIOTCS
CBOMCTBA OKCUIOB U TMJIPOKCHIOB XUMUYECKOTO 3JIEMEHTA C
MOBBIIIEHUEM CTEIIEHU OKHMCIIEHUS €r0 aToMa. 3aluChIBaTh B
MOJIEKYJISIPHOM M HIOHHOM BH/JI€ YPaBHEHUS] XUMUYECKUX
peakuii, XapakTepU3yIOLUINX KUCIOTHO-OCHOBHBIE CBOWCTBA
OKCHJIOB U THJIPOKCHJIOB METAJIOB, a TAK)KE

K LIEHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha
ypOKax sIBJICHUN, OpPraHU3alusl UX
paboTHI C TTOJTy4aeMOl Ha YPOKe
COLIMAJIBHO 3HAaYMMOI HH(popMaren —
MHULMUPOBaHUE €€ 00CYKIECHNUs,
BBICKa3bIBAaHUS 00YJaIOLIMMHUCS CBOETO
MHEHHUS 10 €€ TIOBOJLY, BEIPaOOTKH
CBOET0 K HEll OTHOIIICHUS;

- HCII0JIb30BAaHUE BOCIIUTATEIbHBIX
BO3MOXHOCTEH cofiepxkaHus yueOHOro
MpeMeTa Yepe3 JEMOHCTPALINIO
00yYaromuMcs IpUMepoB
OTBETCTBEHHOT'0, IPa’KJaHCKOTO
MIOBEJICHHSI, TPOSIBIICHUS YEIOBEKOIIOOMS
1 100poCcepIeIHOCTH Yepe3 moadop
COOTBETCTBYIOIIUX TEKCTOB I YTCHMUS,
3a/1a4 11 perieHus1, IpoOIeMHBIX
CUTyalui A1t 00CYKJICHHs B KJIacce;




OKCIICPUMCHTAJIBbHO AOKA3bIBATh HAJIMYHEC 3TUX CBOMCTB.
Pacno3HaBaTh KaTHOHBI COJIEN C TOMOILBIO KAYE€CTBEHHBIX
peakuuii

2.2 | Hemeranibl XapakTepu3oBaTh 00IIME CBOICTBA HEMETAIIJIOB U - IPUBJICYEHUE BHUMAHUS 00y4arolXcs
pa3bACHATH UX HA OCHOBE IIPE/ICTABICHUI O CTPOCHUU K LIEHHOCTHOMY acCIEKTy U3y4aeMbIX Ha
aroma. Ha3piBaTh 00:1aCTH IPUMEHEHUS BaKHEUIIIMX ypOKax sIBJI€HUH, OpraHu3anus ux
HEMETaJJIOB. XapaKTepHU30BaTh CBOMCTBA BBICIIMX OKCHIIOB | PabOTHI C IMOIy4aeMOi Ha ypOKe
HEMETAJJIOB U KUCJIOPOICOIEPKAIUX KUCIOT, COCTABIATh COLMAJIBHO 3HAaYMMOI HH(pOopMaLen —
YPaBHEHHS COOTBETCTBYIOIIMX PEAKIIUN M OOBSCHSITH UX B MHUIMHPOBAHUE €€ 00CyKIeHUS,
CBETEe NPECTABICHUNA 00 OKUCIUTEIBHO- BBICKa3bIBaHUsI 00YUYaAIOLIMMHUCS CBOETO
BOCCTAHOBUTEJIbHBIX PEAKLHUAX U FIEKTPOIUTUYECKOM MHEHHUS 110 €€ MOBOAY, BhIpabOTKU
aucconuanyu. CoCTaBIATh YPABHEHMsI pEaKLUi, CBOET0 K Hel OTHOILIEHMUS;
XapaKTEepU3YIOIINX OKUCIIUTEIbHbIE CBOMCTBA CEPHON U - UCII0JIb30BAaHUE BOCIIUTATEIbHBIX
a30THOM KMCIIOT. XapaKTepu30BaTh U3MEHEHUE CBOMCTB BO3MOXHOCTEH coJiepxKaHus yueOHOro
JeTy4uX BOJOPOJIHBIX COEIMHEHUH HEMETAJIOB 110 IEPUOAY | IIPEAMETa Yepe3 JEMOHCTPALHIO
u A- rpynmnam nepuoanyeckoi cucrtemsl. Jloka3siBaTh 00yyaroImuMcs IpUMepOB
B3aMMOCBSI3b HEOPTaHUYECKUX U OPraHUYECKUX OTBETCTBEHHOTI'0, IPa’KJaHCKOTO
coeauHeHuil. COCTaBIATh ypaBHEHHSI XUMUUYECKUX PEaKLUil, | OBEAEHUS, IPOSBICHUS YEI0BEKOIIO0US
OTPaXKaIOIIKX B3aUMOCBSI3b HEOPTraHUUECKUX U U 100pOCepaeUHOCTH Yepes3 Moa0op
OpPraHUYECKUX BELIECTB, OOBSICHATh UX HA OCHOBE TEOPHH COOTBETCTBYIOIIUX TEKCTOB I YTCHMUSI,
ANEKTPOIIUTUYECKON TUCCOLMALIUU U NTPEACTaBIEeHUN 00 3a/1a4 JUIsl pelieHus, NpoOIeMHbIX
OKHUCJINTEIBHO-BOCCTAHOBUTENBHBIX ITPOLIECCaX. CUTyallui A7t 00CYKJICHHs B KJIacCe;
[IpakTHuecku pacrio3HaBaTh BEIIECTBA C TOMOILBIO
KAueCTBEHHBIX PEAKIIMI HA AHHOHBI

3 | XuMus ¥ )KU3Hb OOBACHATH HayyHbIE IPUHIMIIBI IPOU3BOACTBA HA IPUMEPE | - IPUBJICUEHNE BHUMAaHMSI 00yJaroIuXcs

MIPOU3BOJICTBA CEPHOM KUCIOTHI.

[TepeuncinsiTh MPUHITUITEI XHMUYECKOTO TPOU3BOJICTRA,
WCIIOJIb3YEMBIE TIPH MOTYYCHUH YYTyHA.

CocCTaBJIATh YpaBHEHUS XUMHYCCKHUX PEAKIIHA,
MPOTEKAIOIIUX MPHU MOTYYSHUH YyT'yHa U CTaJIH.
CobmronaTs paBmiIa 0€30MacHON paboThl CO CPEICTBaAMH
OBITOBO XMMUH.

OOBSCHATH MPUYNHBI XUMUYECKOTO 3arpsI3HEHUS BO3/IyXa,
BOJIOEMOB U TIOYB

K LIEHHOCTHOMY aCIIEKTy MU3y4aeMbIX Ha
ypOKax SIBJICHUN, OpraHu3alms ux
paboThI ¢ MOTy4aeMoii Ha ypoKe
COLIMAJIbHO 3HAYUMOM nH(popMannen —
WHUIMAPOBAHUE €€ 00CYKICHHS,
BBICKa3bIBaHUs 00YUYaIOIIUMUCS CBOETO
MHEHHMS T10 €€ TMOBOJTYy, BBIPaOOTKH
CBOET0 K HEll OTHOIIICHUS;

- HCIIOJIb30BAaHUE BOCIIUTATEIbHBIX
BO3MOXKHOCTEH cofiepxaHusl yueOHOTo




IIpeaMeTa 4epe3 IEMOHCTPALUI0
00yyaroImuMcs IPUMEpPOB
OTBETCTBEHHOT'0, IPa’KJaHCKOTO
IIOBEJICHUS, TIPOSIBIICHUS YEJIOBEKOII00Us
U 100pocepaeUHOCTH Yepe3 Hoa0dop
COOTBETCTBYIOLIMX TEKCTOB JJISl UTCHHUS,
3a/1a4 JyUIsl pelieHus, IpoOIEMHBIX
CUTyallMi JJis 00CYKJIeHHsI B KJIACCe;




