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HHOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamma ydyeOHOro npenmera «Xumus» (mpeamerHas obsacTb «EcTecTBeHHO-
Hay4Has») Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHMs COCTaBJIeHa Ha OCHOBE TpeOoBaHUM K
pe3ynbTaTaM OCBOCHHSI IMIPOTPaMMBI cpeiHero obiiero oopaszoBanus st ooydatomuxcest 10-11-ro
kiaccoB MBOVY Kpacnoapmetickoir COILl B COOTBETCTBHUM CO CIIEIYHOUIMMU HOPMAaTHUBHBIMHU
JTOKYMEHTaMH:

- ®enepanbHbiM 3aKk0HOM OT 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu B Poccwuiickoit
denepanun»;

- ®enepanbHbiM  3akoHOM 0T 24.09.2022 No 371-®3 «O BHeCEHUM W3MEHEHUH B
®enepanpublii 3akoH "O6 obpa3zoBanuu B Poccuiickoii Denepanun” u crateio 1 denepaabHOTo
3akoHa "O0 o0s3arenbHBIX TpeboBaHusIX B Poccuiickoit denepannny;

- ®I'0OC COO (ITpuxa3z Munobpuayku Poccun ot 17 mas 2012 1. Ne 413 «O6 yTBepkIeHUN
(dbenepasbHOTO TOCYIapPCTBEHHOTO0 00pa30BaTEIFHOTO CTaHIapTa CPEIHETO 00IIero oOpa3oBaHUs»
(3apeructpuponan 07. 06. 2012 . N 24480);

- OI'oC COO (12.08.2022 Ne 732 «O BHeceHMH W3MEHEHHH B (QenepanbHbII
rOCyJIapCTBEHHbIM 00pa3oBaTeNbHBIA CTaHIAPT CpeIHEro oO0IIero oOpa3oBaHUA», C YYETOM
W3MEHEHUH, BHECEHHBIX npukazoM 19.03.2024 Ne 171;

- caHuTapHo->uAeMuonorndeckuMu TpedoBanusMu CII 2.4.3648-20 u TrUrHeHUYECKHUMHU
HopMatuBaMu u TpeboBanusimMu CanlluH 1.2.3685-21.

- ®enepanbHOit paboueii mporpammoii COO no npeamery «XuMus»

- OcHoOBHOW 00pa3oBaTeIbHON TMporpaMMoO cpemHero oOmiero oopaszoBanus MBOY
Kpacnoapmeiickoi COIL;

- Y4eOHbIM MIIaHOM cpeHero oouero oopasosanus MbOY Kpacnoapmeiickoit COL;

- Tlonoxenuem o paboumx mporpamMmax, y4eOHBIX Kypcax (B TOM YHCIIE BHEYPOUHOMH
NeATeNbHOCTH), YueOHbIX Moayneit MBOY Kpacnoapmetickoi COIII;

- PabGoueii mporpammoit Bociutanus MbOY Kpacnoapmeiickoit COIL,

- Ilpuka3 Munnpocsemenuss Poccun ot 21 cenrsops 2022 r. N 858 "OO yrBepkaeHUH
(benepanabHOro nepeuHs: yueOHUKOB, JOMYIIEHHBIX K UCIOIb30BAHUIO MIPH pealu3alii UMEIOIINX
TOCYIapCTBEHHYIO aKKpPEIUTAIMI0 00pa30BaTeNIbHBIX MPOrpaMM HAyajbHOI'O OOIEro, OCHOBHOI'O
oO1ero, cpeaHero oomero o0pa3oBaHus OpraHU3AIUSIMU, OCYIIECTBISIIONUMU 00pa30BaTEIbHYIO
JeSITeIbHOCTh U YCTAHOBJICHUS IPEAEIbHOI0 CPOKA UCTIONIb30BaHUS NCKITFOUEHHBIX Y4eOHHKOB"

- Ilpukaz Munnpocsenienust Poccum ot 21.02.2024 Ne 119 «O BHeceHMHM W3MEHEHUH B
npunoxkeHust Ne 1 u Ne 2 x npukasy MunuctepcTBa npocsenienust Poccuiickoit ®enepannu ot 21
ceHtsa0ops 2022 . No 858».

PaGouas mporpamma ydueGHOTo npeamera «XuMHs» A 00ydarolXxcs Ha YPOBHE CPEIHEro
o0rmiero o0pa3oBaHMsl OPUEHTHPOBAHA HA IIEJIEBBIE MPHOPUTETHI, CPOPMYIUpOBaHHBIE B paboueit
nporpamme Bocnutanuss MbOY Kpacnoapmeiickoii COILL

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IPEJIMETA «XUMMS»

XUMHUSL KaK DJIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPAeT OCOOYI0 pOJib B COBPEMEHHOMN
[UBUJIM3AIMN, B CO3JaHUM HOBOW 0a3bl MaTepuaibHON KynbTypbl. OHa BHOCHT CBOW BKJIAJa B
(dhopMHupOBaHKE PAllMOHATHLHOTO HAYYHOTO MBIIUICHHS, B CO3/IaHHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpyXarolleM MHUpE Kak O €MHCTBE MPUPOIBI U YEJIOBEKa, KOTOpoe GOpMUPYETCs B XMMHUU Ha
OCHOBE IIOHMMAaHUsS BEIIECTBEHHOIO COCTAaBa OKPYXKAIOIIEr0 MHUpPAa, OCO3HAHUSA B3aUMOCBS3U
MEX/1y CTPOCHHEM BEILIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU O0JIACTSIMU MPUMEHEHHUSI.



TecHO B3aMMOJENCTBYS C NPYTMMHU €CTECTBEHHBIMU HAayKaMH, XMMHS CTaJla HEOTHEMIIEMOU
JaCTbIO MHpOBOfI KYJIbTYPHI, H€O6XOI[I/IMI)IM YCJIOBHUEM YCIICIIHOI'O TpyAda W KHU3HU KaXIOTO
yiieHa oOmiectBa. CoBpeMeHHas XHMMHS KaK HayKa CO3MJaTellbHasg, KaK HayKa BBICOKHX
TEXHOJIOTUM HampaBieHAa Ha pEUIeHWEe II00aJbHBIX NPOOJIEeM YCTOWYMBOIO Pa3BUTHUS
YEJI0BEUECTBAa — CHIPHEBOM, SHEPTETUUECKOM, MUIIIEBOM, SKOJIOTUUECKOM OE30MaCHOCTH U OXPaHbI
310POBBSL.

HEJIM U3YUEHUSA YYEBHOI'O IPEJJMETA «XUMUS»

[lpn wm3ydenum npeamera «XUMUS» TOMHHUPYIOIIEE 3HAYCHHWE IMPHOOPETAIOT TakKWe el M
3aJauu, Kak:

ajanTanys oOyJarommxcs K yCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCs MUPa, (POPMHUPOBAHUE
UHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHHIO, COTPYJHHUYECTBY,
CaMOCTOSITEIbHOMY TNPHUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

¢dopmupoBaHHe y OOy4arOIIMXCs KJIIOUEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHLUH),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE Ul PA3IMYHBIX BUAOB JEATEIBHOCTH: PELICHUs MPOOIIeM,
MOUCKA, aHaimu3a W 00paboTKM uHPOpPMAlUU, HEOOXOAMMBIX JUIsI TMPUOOPETEHUsS OIbITa
NESTeIbHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE MECTO B IMO3HAHMU XMMHH, a TaKXKe JJIsl OLEHKHU C
MO3UIUK IKOJOTHYECKOM Oe30MacHOCTH XapaKTepa BIMSHUS BEUIECTB M XUMHUYECKUX MPOIECCOB
Ha OPraHM3M YeJIOBEKa U MPUPOJIHYIO Cpeay;

pa3BUTHE TMO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJbHBIX U TBOPUYECKHX CIOCOOHOCTEH
oOyyaroluxcs: CHOCOOHOCTH CaMOCTOSITEIbHO NPUOOpeTaTh HOBbIE 3HAHUA IO XUMHH B
COOTBETCTBUM C XM3HEHHBIMU NOTPEOHOCTSMHU, UCIOJIB30BATH COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJIOTUH JUI TIOUCKA M aHaIn3a y4eOHOW M HAayYyHO-MOMYJSApHON HH(pOpMAIMU XUMUYECKOTO
COJIEpIKaHUS;

(dbopMHpOBaHKE U pa3BUTHE Y 00YYAIOIIMXCA ACCOLUATUBHOIO U JIOTMYECKOT'O MBIIIICHHS,
HAOMIOAATENbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, ITPH TUIAHUPOBAHHUH U TIPOBEJICHHH XUMUYIECKOTO SKCIIEPHMEHTA,

BOCIUTaHKE Y 00yJaromuxcs yoex1EHHOCTH B T'YMaHUCTHUECKOM HaIlpaBI€HHOCTH XUMHH,
e BaXHOW PONM B PELICHUH TJOOAIBHBIX IMPOOJIEM pPALMOHAIBHOTO NPHUPOIOIIOIb30BAHUS,
MIOTIOJIHEHHSI HYHEPreTUYECKUX PECYPCOB M COXPAHEHUS IMPHUPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HEOO0XO0AMMOCTH OEPEeKHOTO OTHOLICHHS K MPUPOJE U CBOEMY 370POBBIO, a TAaKXkKe MPUOOPETEHUS
OTIBITA WCIIOJH30BAHMUS TMOJNYYSHHBIX 3HAHUN JUIS TMPUHSTHS TPAMOTHBIX PEUICHHH B CHTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBICHUSIMH.

MECTO YYEBHOT O IIPEJIMETA «XUMMUS1» B YYUEBHOM IIVIAHE

Pabouass mporpamma yueOHOTO mpeamera «Xumus» (6aszoeviti yposenv) B 10-11 kmaccax
paccunTana Ha 68 yacoB (1 wac B Hememro). YueOHBIM IlaH Ha u3ydeHue xumuu B 10 kiacce
otBoUT | yueOHBIN yac B Henenro, Bcero 34 yaca npu 34 yueOHBIX Henensix, B 11 kiiacce OTBOIUT
1 y4eOHbIif yac B Heneno, Bcero 34 yaca npu 34 yuyeOHBIX HEJENsIX 3a CUET 00s13aTeNIbHOM YacTu
y4eOHOro IJIaHa CPEHETo 00IIero 00pa3oBaHuUs.
Jlnst peanu3aiy MporpaMmbl UCTIONB3YIOTCA yueOHUKH, ydeOHble mocoous, YMK nns yuurens u
00yJaroIuxcs:



s yunrens:

- «Xumus 10 xmacc» 6a30BbIN ypOBEHB: y4eOHUK i 001mieodpa3oBaTenbHbIX opranuzanuit/O.C.
I'a6puensn. .I'. Octpoymos, C.A. Cnaakos. — Mocksa: [Ipocsemenue, 2020;

- Xumus 11 kmace» 6a30BbIi ypoBeHb: y4eOHMK Il oOuieoOpas3oBarenbHbIX opraHuzanuit/O.C.
I'a6puensn. .I'. Octpoymos, C.A. CnaakoB. — Mocksa: [Ipocsemenue, 2020.

st odyqarommxces:

- «Xumus 10 kmacc» 06a30BbIM YpOBEHB: YU€OHUK I 001Ieo0pa3oBaTeabHbIX opranu3aruit/O.C.
I'a6puensn. .I'. Octpoymos, C.A. CnankoB. — Mocksa: IIpocsenienne, 2020;

- «Xumus 11 kmace» 6a30BBIN ypOBEeHB: YUeOHHK il 001meo0pa3oBaTenbHBIX opranuzaiuii/O.C.
I'a6puensn. .I'. Octpoymos, C.A. Cnaakos. — Mocksa: [Ipocsemenue, 2020.

IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

I/I3yquI/Ie xumun B 10-11 kjmaccax HallpaBJICHO Ha JOCTHXKCHHUC O6yLIaIOIJ_II/IMI/IC$I
JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPCAMCTHBIX PE3YJIbTAaTOB OCBOCHUS y‘I€6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnMBaeT TpeOOBaHUS K pE3yIbTaTaM OCBOEHHUS OOYYarOIUMUCS
IpOrpaMM CpeaHero obmero oOpa3oBaHMsl (JIMYHOCTHBIM, METAaIpPEIMETHBIM M IPEIAMETHBIM).
Hay4Ho-meTom4eckoil OCHOBOH A1 pa3paOOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS IPOrpaMM
cpeaHero o011ero o0pa3oBaHus ABISETCS CUCTEMHO-AESTEILHOCTHBIM MOIXO/.

B cooTBercTBUM C CHCTEMHO-IEATENbHOCTHBIM IOJIXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3ysIbTaTOB OCBOEHUS MpeaMeTa «XUMUSI» Ha YPOBHE CPEAHEro o0Iero oOpa3oBaHMs BbIIECJIEHBI
CJIEIYIOINE COCTABIISAIOIINE!

OCO3HaHUE OOYYAIOIIMMHUCS POCCUHCKON Tpa)kTaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPE/IEIIEHUIO;

HaJMYMe MOTUBALUU K O0yUEHHUIO;

LIEJICHAIIPABICHHOE DPAa3BUTHUE BHYTPEHHHMX YOEXKIEHHUH JMYHOCTHM Ha OCHOBE KIIIOUEBBIX
LEHHOCTEH U UCTOPUUECKUX TPATULMIA 0a30BOM HAyKU XUMUH;

TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATBCSI B CBOEH JIEATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMM, MPUCYIIUMH  LEJIOCTHOM CHCTEME XUMHUYECKOro
o0Opa3oBaHus;

HaJIM4Yue MPaBOCO3HAHUS SKOJIOTMUECKON KYJIbTYpbl M CHOCOOHOCTH CTaBUTh LI€JIM U CTPOUTH
KHU3HECHHBIE TUIAHBI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHS MpPEAMETa «XUMHS» JTOCTUTAIOTCS B €IMHCTBE y4eOHOM
U BOCIIUTATENbHOM JEATEIBHOCTH B COOTBETCTBHM C T'YMaHUCTHUYECKUMHM, COLIMOKYJIBTYPHBIMH,
JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMH M HJl€aJlaMHd POCCHICKOrO TIpa)IaHCKOro OOIIEeCTBa,
NPUHATHIME B OOIIECTBE HOPMaMH W MpaBHJIAMH TOBEJCHHS, CIIOCOOCTBYIOIIUMH MpoIeccaM
CaMOIIO3HAHUS, CAMOPAa3BUTHSI U HPABCTBEHHOI'O CTAHOBJICHHSI INYHOCTU O0YYarOLIUXCS.

JIMYHOCTHBIE pPe3ylbTaThl OCBOCHUS NpeaMeTa «XHUMHUS» OTPaKaloT CHOPMUPOBAHHOCTD
OTIbITA [103HABATEIBHON U MPAKTUYECKOH AESITEIbHOCTH 00yUaroIuXCs 110 peaau3aliu NPUHATHIX B
o0111eCTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOr0 BOCIUTAHMS

OCO3HAHMS OOYYAIOIIMMHUCS CBOMX KOHCTHTYLIMOHHBIX TPaB M O0S3aHHOCTEH, YBaXKCHHS K
3aKOHY U MPaBOIOPAIKY;



MPEACTaBICHUSI O COLMAJIBHBIX HOpPMAaX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHUIN B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX NMPOEKTOB,
perieHny yueOHbBIX U TO3HABATENBHBIX 33124, BHITOJTHEHUH XUMUYECKUX YKCIIEPHUMEHTOB;

CMOCOOHOCTH MOHUMATh W IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI JIPYyTUX
IIPU aHAJIKM3E PA3INYHBIX BUJIOB Y4eOHO 1eSITeTbHOCTH;

2) IaTPMOTHYECKOI0 BOCTIMTAHMSA

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY W HAyYHOMY HACJIEJIHI0 OTEUYECTBEHHOU
XUMUU;

YBOXEHHS K MPOIECCY TBOPYECTBA B OOJIACTH TEOPHHM M IMPAKTHYECKOTO NMPUMEHEHUS
XUMHH, OCO3HAHHS TOTO, YTO JOCTHXKEHUS HAyKH €CTh PEe3YNbTaT JJIMTENbHBIX HAOIIOJCHMUIA,
KpPOMOTJIUBBIX KCIIEPUMEHTAIbHBIX TOMCKOB, IOCTOSIHHOTO TpyZAa YYEHBIX U MTPAKTUKOB;

MHTEpeca M I[03HABaTEIbHBIX MOTHBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM AaHAu3e
uHGOpPMAIIU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHOW OT€UECTBEHHOW XHUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallMHM, CBS3aHHbBIE C XHUMHUYECKUMH SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OLIEHHMBaTh CBOE MOBEACHHE U TOCTYNKH CBOMX TOBapHILEH € IMO3ULUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITUX MOCTYIKOB;

4) popMupoBaHNs KYJIbTYPbl 310POBbS:

MOHMMAaHMs LIEHHOCTeH 310poBoro M Oe3omacHoro oOpas3a >KHU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOI'0 OTHOILIEHUS! K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOmtofeHus MpaBuil 0€30MacHOro OOpallleHUs] C BEIleCTBaMU B OBITY, MOBCEAHEBHOU
YKU3HU U B TPYJIOBOM AESATEIHHOCTH;

MMOHMMAHMUS LIEHHOCTH MpaBWJl HWHAUBUAYAJIBHOIO M KOJUIEKTUBHOTO O€30I1acHOro
MOBEJECHUS B CUTYAIUAX, YTPOXKAIOIIUX 300POBBIO U KU3HU JIIOAEH;

OCO3HAHUS TOCJIEJCTBUA M HENPHITHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS aIKOTOJIS,
HapKOTUKOB, KYpEHHs);

5) TpyaoBoro BocnuTaHusi:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCJIEI0BAaTEIbCKOM J1€ATEIbHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a/ady COLMAIbHOMN
HaIPaBJIEHHOCTH (B paMKaX CBOET0 Kjacca, IIKOJIbl);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpodeccuil pa3lIuyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN MO XUMHUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3ysibTaTaM TPYI0BOU 1€ TeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYadbHOW TPAEKTOpUU OOpa30OBaHMS,
Oynyuieil npogeccuu U peaau3aluu COOCTBEHHBIX KU3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPeOHOCTEH 00111eCTBa;

6) 3K0J10rHYeCKOro BOCIMTAHMS:

9KOJIOTMUYECKH 11€JIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOUYHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMiIe;

MMOHUMAaHHUS TI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUSI YKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLUATIBHOU CPEJIbL;



0CO3HaHMs HEOOXOIMMOCTH HUCIOIB30BAHUS JOCTHIKEHUI XMMHUU IS PELIEHHUs BOIIPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

AKTUBHOTO HENPUATHS IEHUCTBUHM, NPUHOCALIMX BpPEX OKPYXKAIOWEH NPUPOAHON cpene,
YMEHUSI TPOTHO3MPOBATH HEOJIArONMpHUATHBIE KOJIOTHYECKHE MOCIEICTBHS IMPeaPUHUMACMbIX
JEUCTBUN U NTPEAOTBPAILATh UX;

HaJIW4us PA3BUTOrO HKOJIOIMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIBTYpBI, OIIbITa
JEATEIIbHOCTH  JKOJIOTMYECKON  HAIpPAaBICHHOCTH, YMEHUS pPYKOBOJCTBOBAaThHCS HMH B
M03HABaTEIbHON, KOMMYHUKATUBHOMN M COLIMAIbHON MPAKTHKE, CHOCOOHOCTH U YMEHUSI aKTHBHO
IPOTUBOCTOATH UJCOJIOTHH XeMOpOOuH;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOILECTBEHHOM MPAKTUKH;

MOHMMAaHMs crenuuKU XMMHUM KakK HayKHd, OCO3HaHus €€ poiau B (OpPMHUPOBAHUU
palMOHAIBHOI'O HAYYHOI'O MBIIIICHUS, CO3[JaHUU LIEJIOCTHOTO MPEICTABICHHUS 00 OKpY’KaIoLIeM
MHpE KaK O €IUHCTBE INPHUPOABI M YEJIOBEKA, B IO3HAHMM IIPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHny npobiieM COXpaHEeHUs IPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTH B 0CO0OHM 3HAUYMMOCTH XUMHM JUIsl COBPEMEHHOW LMBMIIM3ALMU: B €&
I'YMaHHCTUYECKON HAINpaBICHHOCTH U BaXXHOH pPOJM B CO3/IaHUM HOBOW 0a3bl MaTepHabHOU
KYJIbTYpPbl, pELUIEHUH I100aNbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOIA,
SHEpPreTUYecKOor, MHIIeBOH U HKOJOTHYECKOM Oe30macHOCTH, B Pa3BUTHHU MEIHUIIMHBL,
00eCTICUeHUN YCIIOBHIA YCHEITHOTO TPYJAa W SKOJOTHUECKH KOM(POPTHOM KU3HH KAXKIOTO YiICHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IOHMMAHMs CYIIHOCTHM METOJIOB II03HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BATh MOJIy4a€Mble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBICHUM OKPYXKAIOIIEro MHUpa M HNPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUS JieTaTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAayYHBIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO MCIOIb30BATh XMMUYECKHE 3HAHUS IS PEeLeHUs NpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYaLHX;

MHTEpEeCca K MMO3HAHUIO U MCCIIEA0BATEIbCKON JEATEIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHUI0O U CaMOOOPA30BaHMIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMM 1O XMMHHU B COOTBETCTBUHM C >KU3HEHHBIMU
NOTpeOHOCTAMU;

UHTEpeca K OCOOGHHOCTSAM Tpyda B pa3lIuyHbIX cdepax mnpodeccuoHaTbHOM
NEeATEIIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI
MertamnpeaMeTHble pPE3yJbTaTbl OCBOEHHUS YUEOHOro IpenMeTa «XUMHs» Ha YPOBHE

CpeaHero oouero 00pa3oBaHus BKIIOYAIOT:

3HauYUMBbIe s (OPMHPOBAHUS MHUPOBO33PEHHUS OOYHAIOIIMXCS MEXAUCUUITIMHAPHBIE
(MeXIIpeIMEeTHBIE) 00IIeHAYIHBIE TTOHATHSI, OTPAXKAIOUINE IETOCTHOCTh HAYYHON KapTUHBI MHpa
u CHGHI/I(i)I/IKy MCTOHOB IMO3HAHHA, UCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HayKax (MaTepI/Iﬂ, BEIICCTBO,
SHEprus, SBJICHUE, MPOIECC, CUCTeMa, HAyYHbIH (aKT, MPHUHIUI, THIIOTe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUs, HCCIeA0BaHNE, HAOMIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHUE);



yHUBEpCallbHble ~ y4yeOHble  JeHCTBHS  (TMO3HABaTeNbHbIE,  KOMMYHHMKATHBHBIE,
perynsTuBHBIE), obOecreuynBapomme (HopMUpoBaHHE (YHKIMOHAIBHOH T'PaMOTHOCTH U
COLMAJIBHOW KOMIIETEHIIMU 00 yJaroIuXcs;

CHOCOOHOCTh  OOYYAIOUIMXCS  MCIOJIb30BaTh ~ OCBOCHHBIE  MEXIUCIMIUIMHAPHBIE,
MHPOBO33PEHUYECKHNE 3HAHUS M YHUBEpCaJlbHble YydeOHbIe JICHCTBUS B I103HABATEIbHOW U
COLIMAJIbHOW IIPAKTHKE.

MertamnpeaMeTHbIE pPe3yabTaThl OTPAXKAIOT OBIAJCHUE YHUBEPCAIbHBIMU Y4eOHBIMHU
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU J1€HCTBUSMHU.

OBy1ajeHne YHHBEPCAJIbHBIMH Y4€OHBIMH I103HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHUE eiiCTBHS:

CaMOCTOATENIBHO (OPMYIUpPOBaTh M aKTyaJIM3UPOBaTh NpPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNATh LU JeATEIbHOCTH, 3aJaBasi NapaMeTpbl U KPUTEPUU MX JOCTHUKEHMUS,
COOTHOCHTB PE3YJIbTATHI IEATEIBHOCTH C MIOCTABICHHBIMH LIEISAMU;

HCIIOJIb30BaTh IPU OCBOEHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIIEIATH
XapaKTepHble TPU3HAKM TMOHATHUM W YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIIHME MOHATHUS 151 OOBSACHEHMSI OT/IEIbHBIX (PAKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUI KJIACCU(PUKALIMY BEIIECTB U XUMUYECKUX PEAKIIHA;

yCTaHABIIMBATh MPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXy U3YUa€MbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKHUE PpACCYKIEHHUs (MHIYKTUBHbIC, JAEIyKTHBHBIC, IO AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTU M IPOTUBOPEUMS B pacCMaTPUBAEMBIX SIBICHMSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IIPUMEHSTh B IIPOLIECCE MO3HAHUS, UCIIOIb3YEMBIE B XUMHHA CUMBOJIUYECKHE (3HAKOBBIC)
MO/I€NH, MPeo0pa30BbIBATh MOJIEIbHBIE IPEICTABICHHU — XUMUYECKUHN 3HAK (CUMBOJI) 3JIEMEHTA,
XUMu4eckass (GopMmyna, ypaBHEHME XUMHUYECKOM peakuuu — TMpU pPELICHUH Yy4eOHbIX
[I03HABATENIbHBIX M MPAKTUUYECKUX 3ajad, MPUMEHITh Ha3BaHHBIE MOJENBbHBIE IPECTaBICHUS
JUISI BBISIBJICHUS] XapaKTEPHBIX IPU3HAKOB U3Y4aE€MBbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 0a30BbIE HCCJAEA0BATENbCKHE AeHCTBUSI:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOI'O IIO3HAHUS BEIIECTB U XUMUYECKUX pEaKLU;

dbopMynMpoBaTh L€ M 3aJauyd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE WU
CaMOCTOSATENIEHO C(POPMYyIUpPOBaHHBIE BONPOCH! B KaU€CTBE MHCTPYMEHTA MO3HAHHUS M OCHOBBI
1U1st POPMHUPOBAHUS TUIIOTE3BI IO IPOBEPKE NMPABUIIBHOCTH BBHICKA3bIBAEMBIX CYKICHUM;

BIAJeTh HABBIKAMH CAMOCTOSTEIBHOIO IUIAHMPOBAHHWA M IPOBEICHUS YYEHHUYECKHX
HKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJOM IIpoIlecca, CaMOCTOSITEIbLHO
MIPOrHO3UPOBATh €ro pe3ynabTaT, (opmMyaupoBaTh OOOOIIEHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB HCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIIEeI0BaTENbCKOM M MPOEKTHON JesTeNIbHOCTH,
MPOSIBJISITh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pPELICHHS
IPAaKTHUYECKUX 3aJa4, IPUMEHEHUIO PA3INYHbIX METOI0B [T0O3HAHUS.

3) paGora ¢ ungopmaumeii:

OPUEHTUPOBATbCSA B pa3IMYHBIX HCTOYHUKAX HMHPOpManuu (HAYy4HO-TIOMYJIsipHAs
auTepaTypa XMMHMUYECKOIO COJEp)KaHMsA, CIpaBOYHble ImocoOus, pecypcsl MHTepHera),
aHAJIM3UpOBaTh MH(OPMALMIO PA3JIMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHUECKU
OLIEHUBATH €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;



(dbopMyIMpOBaTh 3ampoChl M NPUMEHATh Pa3IUYHBIE METOABI NPU TOUCKE M OTOOpe
nH(popMaluy, HEOOXOAUMOMN ISl BBIMIOJIHEHHS Y4€OHBIX 3a]]a4 ONPEeIEHHOT0 THUIIA;

pUOOpETaTh ONBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTUH U
Pa3IUYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJIbHYIO (pOpMy IpencTaBieHus] nHGOpMaluu (CXEMBI,
rpaduKH, TUarpaMMbl, TAOJIHIIBI, PUCYHKU U IPYTHUE);

HCIIOJIb30BaTh HAy4yHBIM A3BIK B KauyeCTBE CpPEACTBA IpHU pabOTE C XUMHUYECKOU
nH(popMalvel: NPUMEHATh MEXIpeAMETHble ((u3MYeckue U MaTeMaTHYeCKHe) 3HaKu U
CUMBOIIBI, (hOpMYIIbI, a00pEBUATYPBI, HOMEHKIIATYPY;

MCIOJIB30BaTh U MIPE0OpPa30BBIBATh 3HAKOBO-CUMBOJIHNYECKHE CPEACTBA HATJISATHOCTH.

OBiageHne yHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMHU A€l CTBUSIMM:

3aJaBaTh BOMPOCHI M0 CYILECTBY OOCYX1aeMOH TEMbl B XOJI€ AMAIOra W/WIN JIUCKYCCUH,
BBICKa3bIBaTh HJEH, (OPMYIUPOBATH CBOM MPEUIOKEHHUS OTHOCHTEIBHO BBIOJIHEHUS
NpeI0KEHHOH 3a/1a4H;

BBICTYIIaTh C IpPE3EHTALMEN PE3yJIbTaTOB IIO3HABATEJILHON JESATEIBHOCTH, MOITY4YEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEpPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYECKOM paboThl MO HCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanu3anuy y4eOHOro mpoekta U (OpMYIMpPOBATh BBIBOJBI IO pPE3YyJIbTaTaM MPOBEAEHHBIX
HCCIIeIOBaHUM TTyTEM COTJIACOBAHMS TIO3UITUH B X071 00CYKIeHHsI 1 OOMEHAa MHCHHSIMHU.

OBiajieHNe YHUBEPCAJIbHBIMH PeryIsTHBHBIMH el CTBHSIMU:

CaMOCTOSITENIBHO IJIaHUPOBATh U OCYILECTBISATH CBOIO IO3HABATENIbHYIO J€ATEIbHOCTD,
onpenensds €€ Leau W 3aJauyd, KOHTPOJIMPOBATh M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATh
IpeiaraéMblii alnropuT™ JEHCTBHIA MPU BHITIOIHEHUH YYEOHBIX M HCCIIEOBATENbCKUX 3a]ad,
BbIOMpaTh Hanboee 3(h(HeKTUBHBIN CITOCOO MX pEeIeHUs ¢ YUETOM IMOyUeHHsI HOBBIX 3HAHUN O
BEIIIECTBaX U XUMHUECKUX PEAKIIUAX;

OCYIIECTBIATh CAaMOKOHTPOJb CBOEHW [JEATEJIBHOCTM Ha OCHOBE CcaMoOaHalu3a U
CaMOOLIEHKHU.

INPEIMETHBIE PE3YJIBTATHI
[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUsD» OTPaXaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAay4yHOM KapTUHBI MHpa, POJIM XMMHUU B IMO3HAHUM SIBICHUN NPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJABTYpPBl JIMYHOCTU, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW st
pelIeHNs MpaKTUYEeCKHX 3a7ad M DSKOJOTMYEeCKHM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
310POBBIO U TPUPOJHOM Cpelie;

BJIAJICHUE CHUCTEMOM XHMHYECKUX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAroIINe
MOHATHS (XMMUUYECKUHN JIEMEHT, aTOM, 3JIEKTPOHHAsl 000JI04YKa aToMa, MOJIEKyJla, BaJIEGHTHOCTb,
JNEKTPOOTPHUIATENIFHOCTh, XHUMHUYECKasi CBfA3b, CTPYKTypHas ¢opmyna (pa3BépHyras u
COKpalléHHas), MOJb, MOJIIpHas Macca, MOJSIPHBIE O00BEM, YIIEpOAHBI  CKEJeT,
(yHKIMOHAIbHAS TpYMNa, pajguKkail, U30MepHus, U30MEphbl, TOMOJOTHYECKUHA P, TOMOJIOTH,
YIJIE€BOIOPOABI, KHCIOPOA U a30TCOJEPKALINE COCIUHEHUSI, MOHOMED, NOJUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (T€OpHUsl CTPOEHUSI OpraHUYECKUX
BemectB A. M. bymiepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHM; MHUPOBO33PEHUECKHE 3HAHMSA, JIEKAIIUE B OCHOBE IOHUMaHMS
MPUYMHHOCTU U CUCTEMHOCTH XMMHUECKHX SBJICHUH, (DAaKTOIOrMUECKHE CBEIACHHS O CBOMCTBRAX,



coCTaBe, MOJYYeHNH U 0€30MaCHOM MCIIOIb30BaHUM BAKHEUIITNX OPraHUUECKUX BEIIECTB B ObITY
U IPAaKTHUYECKOH 1€ATEIbHOCTU YEJIOBEKA,;

c(OPMHPOBAHHOCT YMEHHUH BBIABIIATH XapaKTE€pPHbIE IPU3HAKYU MOHATUH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIUE IIOHATHUS IIPU ONIMCAHUM COCTaBa, CTPOCHHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTMHEHU;

c(OPMHPOBAHHOCTh YMEHUH HCIOJIb30BATh XUMHUYECKYIO CHUMBOJIMKY [UIS COCTAaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOI) (OPMYIT OPraHNYECKUX BEIIECTB
U YpaBHEHUH XMMHUYECKHX pEaKlUi, WU3rOTABIMBATh MOJEIN MOJEKYJI OpraHMYeCKUX BELIECTB
JUI WIITFOCTPALMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIJIC)KHOCTh U3YYEHHBIX OPTaHUYECKUX
BEUIECTB IO HX COCTaBy M CTPOEHHUIO K OIpPEIeNEHHOMY KJIACCy/Tpynne COeIUHEHUN
(YyrneBogopoabl, KUCIOpOA W  a30TCOJEpKalllie  COEAMHEHHs, BBICOKOMOJIEKYISIpHbIE
COCIMHEHMs), JaBaTh MM Ha3BaHHA Mo cucremarndeckoid Homenkimatype (IUPAC), a Taxxke
IIPUBOANUTH TPUBHAJIbHBIE HA3BaHUS OTIENIBHBIX OPraHMYECKHX BELIECTB (ITWIIEH, IPOMMJIEH,
alleTWIeH, JSTHJICHIJHMKOJb, TJIMLEPUH, (eHOJ, (GopManabAeru, aneTaabIeruy], MypaBbUHAas
KHCJIOTa, YKCYCHasi KUCJIOTa, OJIEMHOBAs KHUCIJIOTa, CTEAPUHOBAsl KUCIIOTa, TIIIOKO03a, (pyKTO3a,
KpaxMaJi, eJII0J103a, [NINIUH);

c(OPMHPOBAHHOCTh YMEHHUS OINPENEATh BHIbl XUMHUYECKOW CBS3M B OPTraHUYECKHUX
COeJIMHEHUsIX (OJIMHAPHBIE U KPAaTHBIE);

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHSATh MOJOXKEHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BemecTB A. M. byriepoBa 111 00bsCHEHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUSI MAaCChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu3oBaThb COCTaB, CTpPOEHHE, (U3HUECKHEe WU
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENICH PA3INYHbIX KIACCOB OPraHUYECKUX BEILECTB
(MeTaH, »TaH, JTWICH, MNPOMNWICH, ameTwiIeH, Oyraauen-1,3, meTwiOyraaueH-1,3, OeH3zom,
METaHOJI, 3TAHOJ, 3TUJICHIJUKOIb, TJUIEPUH, (EHON, alleTalbJeTHl, MypaBbUHasE U YKCyCHas
KHCIIOTBI, TJIIOKO3a, KpaxMmal, LEeJIloj03a, aMHUHOYKCYCHas KHUCJIOTa), WJUIIOCTPUPOBATH
TE€HETUYECKYIO CBSI3b MEXKAY HMMHU YPaBHEHHUSMHU COOTBETCTBYIOUIMX XMMHYECKHX PEaKLIUH C
UCTOJIB30BAHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTE YMEHHSI XapaKTE€pU30BaThb HCTOYHHUKH YIJIEBOJAOPOJHOTO ChIPhs
(nedth, mpUPOAHBIIA Ta3, yrosp), cHOcoObl MX MEepepabOTKH M NPAaKTUYECKOe MPUMEHEHHE
MIPOJYKTOB NEPEepadbOTKH;

c(OPMHPOBAHHOCTE YMEHHH IPOBOAUTH BBIYUCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00BEMa, KOMUYECTBA MCXOAHOTO BELIECTBA WJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB UJIH MPOJYKTOB PEAKLIUN);

c(OPMHPOBAHHOCTb YMEHUH BIIaIETh CUCTEMOM 3HAaHUI 00 OCHOBHBIX METOAAX HAYYHOI'O
MO3HAHUSA, HCIOJIB3YeMbIX B XHMHUU TpU HM3YyYCHUHM BEIIECTB U XUMHUECKUX SBICHHM
(HaOmroeHre, W3MEpEHue, OSKCIEPUMEHT, MOJEIUPOBAHNUE), HCIOIb30BaTh CHCTEMHBIE
XMUMUYECKHE 3HAHUS IS IPUHATHUS PEIICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHHEM;

c(OPMHUPOBAHHOCT YMEHUH COOJIOAATh MIPAaBUiIA TOJIb30BAHUS XMMUYECKON MOCYAOH U
71a00paTOPHBIM 00OPYIOBAaHHEM, A TAKXKe MpaBUiIa OOpPAIIEHHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHMSAMU IO BBIIOJHEHUIO J1a0OPaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTE YMEHHH IUIAHUPOBATb W BBIIOJHATH XUMHYECKUH SKCIIEPUMEHT
(npeBpallleHNss OPraHUYECKUX BEIIECTB NPU HArpEeBaHUU, MOJyYEHUE ATHIECHA U U3YyYEHHE €T0
CBOMCTB, KayeCTBEHHbIE pEAKIMHU OpPraHMYECKUX BEILECTB, JIeHaTypalus O€eJIKOB IpHU



HarpeBaHUU, [[BETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUU C MPaBWJIAMU TEXHHKHU 0€30MaCHOCTH
pu 00OpalIeHu! ¢ BEIIECTBAMH M J1a00paTOPHBIM O0OPYIOBAaHUEM, TIPEICTABIATH PE3yIbTATHI
XMMHUYECKOT0 HJKCIepUMeHTa B (opMe 3amuCH YpaBHEHUH COOTBETCTBYIOUIMX pEaKIUi u
(hopMyIpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YJbTATOB;

c(OpPMHUPOBAHHOCTh YMECHHH KPUTHYCCKH aHAIM3UPOBATH XUMHUYECKYIO HH(POPMAIIHIO,
MOJTy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (CpecTBa MaccoBoil nuudopmanmu, HTepHET U Ipyrux);

c(OpPMUPOBAHHOCTh YMEHHH COONIOJATh MpaBHJIa JKOJIOTUYECKU IIEIECO00pa3ZHOTO
MOBEJICHUS B OBITY M TPYIOBOM JEATEIHHOCTH B IEISIX COXPAHCHHS CBOETO 3JI0POBbS W
OKpYKarollei MpUPOIHOM Cpesbl, 0OCO3HABATh OMACHOCTh BO3JCMCTBHUS HA JKUBBIE OPTaHU3MBbI
OTpeIeIEHHBIX OpPraHMYECKHX BEIIECTB, MOHMMas cmbica mokazatens [IJIK, moscHsaTh Ha
puMepax crocoObl YMEHBIIEHHs] U MPEJOTBPAIICHHUS UX BPEAHOIO BO3JCHCTBUA Ha OpPraHu3M
YeJI0BeKa;

JUTsE OOYYAIONUXCS C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 370POBbsI: YMEHHE TPHUMCHSTH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMHUUECKHX SBJICHHUIA;

JUISL  CJETBIX M CHA0OBUASIIMX OOYyYaroOlUXCsS: YMEHHE HCIONb30BaTh pelbeHO-
TOUEYHYIO cuctemMy o0o3HaueHuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.

COJAEPKXAHUE YYEBHOT' O IIPEJIMETA
10 KVIACC

OPTAHUYECKASA XUMUA

Teoperuyeckne OCHOBBI OPraHUYeCKON XUMUH

IIpenMer opraHvyeckoil XMMHHU: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B IMOJIyYCHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus: opraHndeckux coequHenuit A. M. bytneposa,
e€ ocHOBHbIE MNoyokeHus. CTpyKTypHble (OPMYJbI OpPraHUYECKUX BellecTB. lomosorus,
nU30MepHsl. XUMUYECKasi CBSI3b B OPraHUYECKUX COCUHEHUSIX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[lpencraBnenne 0  KJIAacCM(HUKAIMM  OpPraHMYECKMX  BemlecTB. HomeHkiarypa
OpraHMYeCKUX COEIMHEHUll (cucreMaTuyeckas) M TpUBHAJIbHBIE Ha3BaHMUs Ba)KHEMIIUX
IIPEJICTaBUTENIEH KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M UX MPEBPALLEHUI: 03HAKOMJIEHHE C
o0Opa3liaMyu OpraHMYECKUX BEIIECTB M MaTepHallaMd Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYeCKUX BEIIeCTB, HAOIIOACHHWE W OMNHMCAaHWE JEMOHCTPAIIMOHHBIX ONBITOB II0
MIPEBPALLEHUIO0 OPraHMYECKUX BEILECTB IPU HAarpeBaHuH (TJIaBJIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriaeBoaopoabl

ANKaHBl: COCTaB U CTPOEHHE, I'OMOJIOTMYECKMH psiia. MeTraH M 3TaH — mpocTenline
MPEeICTaBUTENN AJIKaHOB: (U3NYECKHEe U XMMHMYECKHE CBOMCTBA (peakluMM 3aMelleHus u
TOpEHHUs1), HaX0XKJICHUE B IIPUPO/IE, TIOITy4YE€HUE U IPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUI psf. DTUIEH U NMPONUIEH — MPOCTEHIINE
MPEeICTaBUTENHN aJKEHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBA (peakUuu TUAPUPOBAHUSA,
raJIOT€HUPOBAHUS, TUIPATAllMK, OKUCIICHUS U MOJIMMEPU3ALINN), IOIYYEHUE U IIPUMEHEHUE.

Ankanauensl: OyramueH-1,3 u merunOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHYCCKHE
CBOMCTBA (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KaydyKa U pE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKMH psia. AILETUICH —
MIPOCTENIINNA MPECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3MYECKUe U XUMUYECKHE CBOMCTBA
(peakuuu ruipupOBaHuUs, FAJIOT€eHUPOBAHUS, THAPATALIUN, TOPEHHST), TOTy4YeHHE U IPUMEHEHHE.



Apensbl. benzon: coctaB, cCTpoeHue, (puU3MUECKHE W XHMHUYECKHE CBOMCTBA (peakuuu
raJIOTCHUPOBAHUS U HUTPOBAHUsA), MOJIyYEHHE WU IpPUMEHEHHe. lonyon: cocmas, cmpoeHue,
Qusuyeckue u XumuyecKue ceoucmea (peakyuu 2ai02eHUpO8aHUs U HUMPOBAHU), NONYyUeHue U
npumeHnenue. TOKCHYHOCTb apeHOB. Il'eHeTHMueckass CBA3b MEXAYy YIVIEBOJOPOAAMH,
MPUHAJIKAUME K Pa3InYHbIM KJIacCaM.

[IpupoaHble UCTOUHUKU YIIeBOAOpPOJOB. [IpupoaHblil ra3 U MomyTHbE HEQTSIHbIE ra3bl.
Hepts u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: TEeperoHkKa, KpPEeKUHT
(TepMuyeckuil, KaTaTuTHUECKUit), muponu3. [IponykTel nepepaboTku HedTH, UX TPUMEHEHUE B
IIPOMBIIIICHHOCTH U B ObITY. KaMeHHBIH yrosib U POgyKThI €ro nepepadoTKH.

OKCHepUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BEIIECTB M UX MPEBPALLEHUI: 03HAKOMJIEHHE C
o0pa3laMu IMIacTMacc, KaydyKoB M pe3uHsl, komiekuuu «Hedg1b» n «Yromnb», MonennpoBaHue
MOJIEKYJ YTJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE NPAKTHYECKOW pPabOTHI:
MOJTy4EHHE 3TUJICHA U U3Y4YEHUE €r0 CBOMCTB.

Pacuérnble 3agaun.

Bblunciienuss mo ypaBHEHHMIO XHUMHMYECKOW peakuuu (Macchl, 00bEMa, KOIMYeCTBa
HCXOJHOTO BEUIeCTBA WJIM NPOAYKTAa pEaKIMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB WM IPOJYKTOB PEAKIINN).

Kucnopoxnconepxamme opranndeckKne CoeIMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON M 3TAaHOJ: CTPOECHME, (PU3UYECKHEe U
XMMUYECKHE CBOMCTBA (peakluu ¢ aKTUBHBIMH MeETajslaMH, TaJoreHOBOJOPOAAMH, TOPEHHE),

npuMeHeHrne. BomopoiHbie CBSA3M MEXKAy MOJIEKYyJIaMH CIUpToB. [leiicTBHe MeTaHONIa U ATaHOIIA
Ha OpraHHU3M 4YeJIOBeKa.

MHOroaToMHbIe CHHUPTHI. OTUJICHIVIMKOIb W TIULEPUH: CTpoeHHue, (Quznueckue u
XUMHUYECKHE CBOIMCTBA (B3aMMOJICHCTBHE CO MIETOYHBIMHI METAJJIaMH, Ka4eCTBEHHAs pEaKIis Ha
MHOTOaTOMHbIE CIUPTHI). JlelicTBue Ha oOpraHu3M uenoBeka. llpumeHeHue riauIepuHa U
STUIICHTJTUKOJISL.

@deHOoN: CTpPOCHHE MOJEKYNIbl, (HU3MUECKHe W XUMHUYECKHE CBOHCTBA. TOKCHYHOCTH
(denona. [Ilpumenenue Gpenoa.

Anpnerunpl M kemouwvl. DOpManbAETHl, aleTalbACTHI: CTpOeHUe, (u3NYecKue U
XMMHUYECKHE CBOWCTBAa (pEakIUu OKHUCIIEHUS U BOCCTAHOBJICHUS, KayeCTBEHHBIC PEAKIIHH),
MOJTy4dEeHUE U TPUMEHEHHE.

OMHOOCHOBHBIE TIpe/IeNbHbIE KapOOHOBBIE KUCIIOTHL. MypaBbUHAsE U YKCYCHAst KUCIIOTHI:
CTpoeHHe, PU3nvYecKue 1 XUMHUYECKUE CBOMCTBA (CBOMCTBA, 001IME AJIs KJIacca KUCIIOT, PeaKIIHs
TepuUKaMM), ToIydyeHHe U npuMeHeHue. CreapuHOBas M OJICMHOBAs KHUCIOTHI Kak
MPECTABUTENH BBICIINX KapOOHOBBIX KHCIIOT. MbTa KaK COJM BBICIINX KapOOHOBBIX KHUCIIOT,
WX MOIOIIEe IeUCTBUE.

CrnoxHble 3QHUpBl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buomornueckas poip KUPOB.

VYraeBoJbl: cocTaB, KiIacCU(pHUKaIMS YIIIeBOAOB (MOHO-, TU- U Mojucaxapusl). [moko3a —
MPOCTEHIINA MOHOCaxapuJ: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (PU3HMUECKHE U XHUMHUYECKUE
cBoiicTBa (B3aumoneictBue c¢ ruapokcunom Mmeau(ll), oxucieHune amMMHauyHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHPOJE,
npuMeHeHue, onosnorudeckas poib. Dorocunres. OpykTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nesmnono3a Kak npupoiHble noiauMepbl. CTpoeHre Kpaxmaia U HEJUTIOI03bI.
dusnueckue U XMMUYECKHE CBOWCTBA KpaxMaia (THIpOJIn3, KAUeCTBEHHAs PEAKIIUs C HOJIOM).



DKCIEpUMEHTAJIbHbIE METO/bl W3Y4YEHHUs BEIIECTB W MX IMPEBpALICHUMN: MPOBEJICHUE,
HaOJII0JICHWEe M ONMUCAaHUE JACMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KaueCTBEHHBIC
peaKkIu OJIHOATOMHBIX CIUPTOB (OKHCIIeHHE 3TaHojda okcuaoMm wmeau(ll)), MHOroaToMHBIX
cupToB (B3auMojeiicTBUe rimiepuHa ¢ ruapokcuaoM Mmeau(ll)), amprerumoB (okucieHue
aMMMauHbIM pacTBopoM okcuaa cepedpa(l) m ruapoxcumom wmenu(ll), B3aumojercTBue
Kpaxmalla C HOJIOM), IPOBEJIECHUE MPAKTHUYECKONH palOoThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTHIL.

Pacuérnble 3a1aumn.

Bbrunicnenuss mo ypaBHEHUIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBa
HCXOJIHOTO BEIECTBA WM MPOAYKTAa pPEAKIMH IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTcoepIKalle OpraHnYeCcKre COeTMHEHUSI.

AMUHOKHCIIOTHI Kak am(doTepHble oOpraHuyeckue coeauHeHus. duzudeckue u
XMMHUYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaveHue
aMHHOKHUCIIOT. IlenTuapl.

benku kak mpupoaHBIE BBHICOKOMOJIEKYISIpHBIE coefauHeHus. llepBuuHasi, BTOpUYHAs U
TpeTU4YHasi CTpPYKTypa OenkoB. XHMHYECKHE CBOMCTBa OENKOB: THUAPONIN3, ACHATYypalus,
KaueCTBEHHBIC PEAKI[UU HA OCIIKH.

DKCIEepUMEHTAIbHBIE METOABl M3YUYCHHs BEIIECTB W MX IPEBPAIICHHI: HAOIIOJIEHUE U
OMHCaHHE JEMOHCTPAIMOHHBIX OMNBITOB: JEHATypalus OeTKOB TpU HArpeBaHWUH, IIBETHHIC
peakIu OEJIKOB.

BrbicokoMoieKyJIsIpHBIE COeIMHEHUS

OCHOBHbIE TIOHATHUSI XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIUHEHHI: MOHOMEp, MOJIUMEP,
CTPYKTYPHOE 3BEHO, CTEIMEHb MOJHUMEpPHU3AINK, CPEAHsIs MOJeKyisipHas macca. OCHOBHBIC
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCIMHEHUHN — MOJIMMEPHU3aLUs U MTOJIUKOHICHCAIHS.

DKCIEPUMEHTAJIbHbIE METOAbl U3YUYECHHs BEIIECTB M UX MPEBpALICHUN: 03HAKOMIIEHHE C
oOpasnamu IpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyIyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3€H IPU M3ydyeHUHM opraHudeckoi xumuu B 10 kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHHWE KaK OOIIMX E€CTECTBEHHO-HAyYHBIX MOHSATHH, Tak W
TIOHSTHM, SBISIOIIUXCS CUCTEMHBIMU JJI OT/ICIBHBIX MMPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mue ecTeCTBEHHO-HAyYHBIE TOHSTHUS: SIBJICHUE, HAy4HbIM (DaKkT, TUmores3a, 3aKOH,
TEeopusl, aHaju3, CHUHTE3, KiIacCupuUKalus, TMEePUOJUYHOCTb, HAOIIOJCHIE, H3MEPEHHE,
3KCHEPUMEHT, MOJICTUPOBAHHE.

®duzuka: MaTepusi, SHEPTHsI, Macca, aTOM, SJIEKTPOH, MOJIEKYJa, YHEPTreTUIECKU YPOBEHbD,
BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSTHUE BEIIeCcTBa, (PU3MUECKHE BEIUYHHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusmM, Omocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3,
OMOJIOTUYECKH aKTHBHBIE BelIecTBa (0K, YIIIEBOAbL, JKUPBI, PEPMEHTHI).

I'eorpadust: MuHEpaITBI, TOPHBIC TIOPOIBI, MTOJIE3HBIE NCKOITAEMBIE, TOIUTHBO, PECYPCHI.

TexHonorus: nuieBble MPOAYKThI, OCHOBBI PAllMOHAJILHOIO MUTAHUSA, MOIOIIIUE CPEICTBRA,
JICKapCTBEHHBIE M KOCMETHUECKHE MPEenapaThl, MATEPHUAIIbl U3 HCKYCCTBEHHBIX U CUHTETHUECKHUX
BOJIOKOH.

11 KUIACC
OBILIASA U HEOPTAHUYECKAS XUMMUA



Teoperuyeckne OCHOBBI XUMMHU

XuMudeckuil aneMeHT. AToM. Sapo aroma, H30TOMBL. JIEKTPOHHAsE 00O0JOYKA.
DHepreTHYecKue YpOBHHU, MOJYPOBHH. ATOMHBIC OpOHUTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacnpeiesieHus AJIEKTPOHOB MO0 OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOOB.
DnekTpoHHas KOHGUTYpalKs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumonmueckas cucreMa XuMHUYeCcKHx 3iemeHtoB [ .
MenpeneeBa. CBsi3b NEPUOJMYECKOrO 3akoHa U Ilepuoanyeckoil CUCTEMBI XHMHUYECKHUX
snementoB JI. V1. MenzeneeBa ¢ COBpEMEHHOIN Teopueld CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
10 Tpynnam 1 nepuojam. 3Hau€HHUE MEePUOIUUECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBs3b. Buabl XuMHueckoll CBA3M (KOBaJICHTHAs
HEMoJIsIpHas U MOJIsipHasi, MOHHAsA, MeTajuinyeckas). MexaHusmbl o0pa3oBaHUsI KOBaJEHTHOM
XMUMHUYECKON CBsI3U (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DNeKTpooTpUlaTeTbHOCTh. CTeneHb okucieHus. oHbl: KAaTHOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOrO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BelllecTBa. THUIBI KPUCTANIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA BEIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsiTue o gucnepcHsIx cucremax. MIcTUHHBIE M KOJIOMAHBIE pacTBOpPBL. MaccoBasi 10s
BEILIECTBA B pacTBOPE.

Knaccupukanus HeopraHmdyeckux coeauHeHuid. HomeHkiaTypa HeopraHHYeCKHX
BEIECTB. ['eHeTnyeckas CBsI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKAUUX K Pa3TUYHBIM
KJIaccam.

Xumunyeckass peakuus. Krnaccudukanus XUMHUYECKHX peakuuid B HEOPraHWYeCKOW Hu
OpraHWYECKONW XMMHUU. 3aKOH COXPAHEHHUsI MAcChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPAIICHUS
SHEPIUM NP XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, e€ 3aBUCHUMOCTh OT pa3inyHbIX (akTopoB. OOpaTUMbIE pEaKIUU.
Xumuueckoe paBHoBecue. DaKTOpBI, BIMAIOIME HAa COCTOSHUE XMMHYECKOTO PABHOBECHS.
[Tpunnun Jle Hlatense.

DnexTponutuyeckas auccouuanus. CuibHble U cialOble 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BELIECTB: KACIIAsl, HEUTpaJIbHAs, IIECIOYHAs.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIIMH.

OKCHEpUMEHTAJIBHBIE METOABl M3YyYEHHUsS BEIIECTB U UX IPEBPALLECHUI: ITEMOHCTpaLus
tabimn «llepuonnyeckas cucremMa xummuueckux dyemeHToB J[. M. MenpaeneeBay, m3ydeHue
MojeNiell KPUCTAIUIMYECKUX pelléToK, HaONMIoJeHHe M ONHMCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lOKEHHE IEPOKCHAA BOAOPOAA B MPHCYTCTBUU KaTallM3aTopa,
OINPEJIEIICHUE CPEllbl PAaCTBOPOB BEIECTB € MOMOIIBIO YHUBEPCAIBHOIO MHJIMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpOBEACHHUE MpaKTUUeCKoW paldoThl «BnusHue pa3nuyHbix (AKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUN.

PacuéTHrie 3agaun.

Pacuértel no ypaBHEHUSIM XUMUYECKHUX PEAKIIHI, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
Pacy€THI C UCIIOIB30BAHUEM IIOHATHS «MACCOBas J0JIs BEIIECTBAY.

Heopranuyeckass Xumus

Hemeramnbl. Ilonoxxenne HemeramioB B llepuoguueckoil cucreMe XUMHUYECKUX
anementoB JI. M. MenneneeBa U 0OCOOEHHOCTU CTpoeHHUS aTOMOB. Du3nueckue CBONCTBA
HEMETaJTIOB. AJUIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoia, cephl, (hocdopa u yriaeposa).



XUMHUYECKHE CBOMCTBAa BAXKHEHMIIMX HEMETAJIOB (rajloreHOB, cepbl, a3ora, (ocdopa,
yriaepoaa U KpeMHHUS) U UX COEAMHEHUN (OKCHA0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHEHUN ).

IIpuMmeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIMHECHU.

Meramnsl. 1lonoxxenne Meramios B [leprogndeckoi cucreMe XMMHYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UYEK aTOMOB MeTayuioB. OOmue
¢usnyeckue cBoiictBa MeTayuioB. CIulaBbl METaNIOB. DIEKTPOXUMHUYECKUN DPsIIl HANpsKEHUH
METAJIJIOB.

XHWMHYECKHUE CBOWCTBA BAXKHEHIIMX METAJIOB (HATPUH, KaJMiA, KajbIlUHd, MarHuu,
ATIOMUHHM, IUHK, XPOM, KeJI€30, ME/Ib) U UX COCIUHEHU.

OO6mme crocoOsI MoMy4YeHus MeTauioB. [I[puMeHeHre METAIIIIOB B OBITY U TEXHHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHMsI BEIIECTB M MX IIPEBpALICHUI: H3y4eHUE
KoutekiMu «MeTaibl U CIIaBbl», OOpa3lloB HEMETAJIOB, PELIEHHE 3KCIEepUMEHTAJIbHBIX
3aja4, HaONIOJEHHME U  ONMCAaHWE JEMOHCTPALMOHHBIX UM  JJAOOPAaTOpPHBIX  OIBITOB
(B3anMozelicTBUE THAPOKCHIA ANIOMUHUSA C pacTBOpaMHM KHCIOT U IIEJNOYEH, KauyeCTBEHHbIE
peaklny Ha KaTHOHBI METAJJIOB).

Pacuérnble 3agaun.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB 0 HW3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wik 0o0bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BELIECTB, pacu€Thl Macchl (00BbEMa,
KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIMH, ECIIH OJHO U3 BELIECTB NMEET IIPUMECH.

XuMHUS U )KU3Hb

Ponp xuMuu B 00ecrieyeHUH 3KOJIOTMYECKOM, SJHepreTHUeCKON 1 NMUIIEeBOi O€3011aCHOCTH,
pasBuTuM MeAuUUHbL. I[IoOHATHE O HaydHBIX METOJAX IIO3HAHUSA BEUIECTB U XMMHYECKUX
pEaKUHid.

IlpencraBnenus o0 OOWMX HAyYHBIX MPUHLUUIAX I[POMBIIUIEHHOI'O IOJY4EHUS
BAJKHEUIIINX BELICCTB.

UYenoBek B MHpE BEIIECTB M MAaTE€pPUAIOB: BAXKHEMIHME CTPOUTEIIBHBIE MaTEpHUalbl,
KOHCTPYKLIIMOHHBIE MaTepUaibl, KPACKH, CTEKJIO, KEpaMHKa, MaTepHalbl Ul DJJIEKTPOHHKH,
HaHOMAaTepHaJIbl, OPTaHUYECKUE U MUHEPAIbHBIC YI00pEHUs.

XuMus U 3J0pOBbE YEJIOBEKA: NPaBUIA HCIOJb30BAaHUS JIEKAPCTBEHHBIX IIPENApPaTOB,
npaBuia 6€30MaCHOrO UCTIOIB30BAaHU MIPENapaToB OBITOBOM XUMHUH B TOBCETHEBHOM KU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€l NMpU U3ydyeHUH OOIIel M HeOPraHW4eCKOH XUMHHU B
11 xmacce oCyIIecTBIAETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX HMOHSATHH,
TaK W MOHATHH, SBJSIFOIIUXCS CUCTEMHBIMM JUIS OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATUSA: HAYYHbIM (DakT, TUIOTE3a, 3aKOH, TEOpPHs,
aHalM3,  CHUHTE3,  KiacCUpUKauus,  MNEePUOJUYHOCTb,  HAOJIOJEHUE,  DKCIEPHUMEHT,
MOJEIIMPOBAHNE, U3MEPECHUE, SBIICHUE.

®usuka: Marepus, dHEpPrus, macca, aroM, JJIEKTPOH, NPOTOH, HEWTPOH, MOH, H30TOIl,
PaZOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUYECKUN YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BEILECTBA, (PU3NUYECKHUE BEIMYMHBI U €IMHULIBI UX U3MEPEHHSI, CKOPOCTb.

Buonorusi: kierka, opraHm3M, SKocHcTeMa, Ouochepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, OOMEH BELIECTB B OPraHU3Me.

I'eorpadusi: MuUHepabl, TOPHbIE TOPOJIBL, TIOJIE3HBIE HCKONAeMbIE, TOILIMBO, PECYPCHI.



TexHomorus: XUMHUYCCKas MMPOMBINIIICHHOCTD, MCTAJUTyprusd, IMPpOU3BOACTBO
CTPOUTCIIbHBIX MaTcpuraioB, CEIBCKOXO3HCTBEHHOC MpoOn3BOACTBO, numicBas
IIPOMBIINIJIEHHOCTD, q)apMaHeBTI/ILIeCKaH IMPOMBINITICHHOCTh, IIPOU3BOJACTBO KOCMETHUYCCKHX
npenapaTtoB, MPOU3BOACTBO KOHCTPYKHHUOHHBIX MATCPUAJIOB, 3JICKTPOHHAA HNPOMBIIIICHHOCTD,
HaHOTCXHOJIOTHUH.



TEMATHYECKOE INTAHUPOBAHHUE
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collection.edu.ru/
Uroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeINHEHUS
5.1 [MnactMaccel. Kayayku. Bonokna 2 hit :{/SChOOI_
collection.edu.ru/
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2
TEMATHYECKOE INTAHUPOBAHHUE
11 KJIACC
Kosn4vecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHuUe pa3/iesiOB U TeM uudpoBbIe
Ne n/m P Kontpoabnbie  IIpakTHueckue (uidpp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paspnen 1. TeopeTnueckue 0CHOBbBI XMMUM
Ctpoenue atomoB. [lepuognyeckuii 3aKoH
http://school-
11 u [leproanyeckas cuctemMa XMMUYECKUX 3 _137
collection.edu.ru/
saneMmenToB /1. V1. Menneneena
1.2 Crpoenue BeriectBa. MHOrooOpasue 4



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

BEILIECTB

1.3 XUMHUECKUE PEaKITUH 6
Hroro no pazgeny 13
Paznen 2. Heopranuueckasi xummusi
2.1 MeTasisl 6 htt '{/SChOOI_
collection.edu.ru/
2.2 Hemeramier 9
53 CBsi3b HEOPTaHMYECKUX M OPTaHUYECKHX )
' BEILIECTB
Hroro no pazneny 17
Pa3nea 3. Xumusd u :Ku3HL
3.1 XUMUS U )KU3Hb 4 hit '{/SChOOI-
collection.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/




