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INVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IPE/IMETA

JIMUYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEAHEro OOIIEro
0o0pa3oBaHusl BbIIEJIEHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HaHME OOYy4YaIOUIMMUCA POCCUICKON TpaKAaHCKOM HUACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEJIbHOCTH M CaMOOIIPE/IEICHUIO;

— HaJu4Me MOTHBAIMU K 00YUEHHIO;

— IIEeJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHH JMYHOCTH HA OCHOBE
KJTFOUYEBBIX EHHOCTEM U UCTOPUYECKUX TPAIUINI 6a30BOM HAYKU XUMHH;

— TOTOBHOCTh W CIHOCOOHOCTH OOYyYaromuXxcsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTU LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAaMH, IPUCYIIUMH LIETOCTHON CUCTEME
XUMHUYECKOT0 00pa30BaHUs;

— HalM4he TPABOCO3HAHUS HKOJIOTHYECKOUW KYJIBTYPHl M CIOCOOHOCTH CTaBUTHh
LEJIU U CTPOUTD KU3HEHHBIE TUIaHBI.

JlnyHOCTHBIE pe3yNbTaThl OCBOEHUS MPEaMeTa « XUMHUS) IOCTUTAIOTCS B €JUHCTBE
y4eOHOM M BOCIHUTATENBHOM JEATEIBHOCTH B COOTBETCTBHUM C TYMaHUCTHUYECKUMHU,
COIIMOKYJIbTYPHBIMH, J1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHM U HJ€aJaMU POCCUUCKOTO
TPaXIAHCKOTO OOIIECTBA, MPUHITHIMUA B OOIIECTBE HOPMaMHU W MPaBUJIAMU TOBEIACHHUS,
CIOCOOCTBYIOIIMMH ~ TPOILIECCAM  CaMOIO3HAHMs, CaMOpPa3BUTUS U HPABCTBEHHOI'O
CTaHOBJICHUS JTUYHOCTH OO YyUYaIOLIUXCSI.

JlnyHocTHBIE  pe3ydbTaThl  OCBOEHUSA  mpeamera  «XHUMHUS»  OTPakaroT
c(OpMHUPOBAaHHOCTh  OMbITA  [O3HABATEJILHOM M  MPAKTUYECKOM  JEATEIbHOCTH
00y4Jaroluxcs Mo peain3alliy MPUHATHIX B 00II€CTBE [IEHHOCTEH, B TOM YKCIIE€ B YACTHU:

1) rpa:x1aHCKOro BOCIIUTAHUSA:

— 0CO3HaHUS OOYyYaIOMIMMHCS CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPSIKY;

— MPEACTaBICHHS O COLMAIBHBIX HOpPMAax M MPaBWIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJJICKTHUBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOM NEATEIbHOCTU MPHU CO3/IaHUU y4EOHBIX
IPOEKTOB, PELICHUH YYEOHBIX W TMO3HABATENbHBIX 3a/lay, BBIIOJHEHUH XMUMHYECKHX
3KCHEPUMEHTOB;

— CrMocoOHOCTH TIOHMMAaThb W TPUHUMATh MOTHUBbBI, HAMEPEHUs, JIOTHKY |
aApryMEHTHI APYTUX MPU aHAIIM3E PA3TUYHBIX BUJIOB YU€OHOU JNeATEIbHOCTH;

2) NIaTPUOTHYECKOTO BOCITUTAHUA:

— LEHHOCTHOTO OTHOILUEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJIEIUIO
OTE€UYECTBEHHOM XUMHUH;

— YBaXEHUS K TNpPOLECCy TBOpPYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO
NPUMEHEHUsSI XUMHUHU, OCO3HAHHUS TOTO, YTO JOCTIKEHHS HayKH €CThb pe3yJbTar



JUTATENbHBIX HAOMIOACHUH, KPOTOTIMBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, ITOCTOSHHOTO
Tpy/Ja y4EHBIX U MPAKTHKOB;

— HHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MOJTYYEHUH U MOCIEAYIOIIEM aHAIU3e
UH(POPMAIIMH O MEPEIOBBIX TOCTHKEHHUIX COBPEMEHHON OTEYECTBEHHOW XHUMHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

— HPaABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMUS;

— CHOCOOHOCTH OLIEHWBAThH CUTYAllWH, CBA3AHHBIE C XUMUYECKHUMHU SBJICHUSAMH, U
NPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U
EHHOCTH;

— TOTOBHOCTH OIIEHUBATh CBOE IMOBEJACHHE WU MOCTYNKH CBOUX TOBApHILEH C
NO3HIINI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHE MOCIEACTBUN ITUX ITOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

— MOHUMAaHUSl IIEHHOCTEH 370poBoro W  Oe3omacHoro oOpa3a >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (u3HUecKoMy U
NICUXUYECKOMY 37I0POBBIO;

— coOnrofeHnst TpaBWi 0Oe30MacHOro oOpamieHusi ¢ BemecTBaMU B OBITY,
MOBCEJHEBHOM KU3HU U B TPYAOBOMU AESATEIIBHOCTH;

— MOHUMAHUS UEHHOCTH TMpPaBUJ HMHAMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30macHOro MOBEICHHUS B CUTYAlUAX, YTPOXKAIOUINX 37J0POBBIO M KU3HU JIIOJIEH;

— OCO3HAHUS MOCJIEACTBUM W HENpUATHUS BPEAHBIX MPUBBIUEK (yMoTpeOaeHus
QJIKOT0JIs, HAPKOTUKOB, KypEHHS);

5) TpyA0BOro BOCIIUTAHUA:

— KOMMYHUKATHBHOU KOMIIETEHTHOCTH B y4eOHO-HCCIIeT0BATENbCKOM
JESITENbHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUYECKOM U IPYTrUX BUAX AESITEIbHOCTH,

— YCTaHOBKHM Ha aKTUBHOE y4acTHE B PEILICHUU MPAKTUYECKUX 3a]1ay COIMAIbHOMN
HAIPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

— MHTEpeca K MPaKTUYECKOMY HM3YUEHHI0 Mpodeccuil pa3jiudyHoOro pojia, B TOM
YHCIie Ha OCHOBE PUMEHEHHSI IPEIMETHBIX 3HAHUHA 10 XUMHH;

— YBaXEHUS K TPYLY, JIOJIM TpyAa U pe3ybTaTaM TPYJIOBOU NeATEIbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBUAYAJIBHOH  TPaeKTOPHH
oOpa3oBaHnusi, Oyayiiel npogeccuu U peanu3alui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, UHTEPECOB M MOTpeOHOCTEN
o01ecTBa;

6) 7K0JIOrHYeCKOro BOCIMTAHUS:

— DKOJIOTUYECKH IIeJIECO00pa3HOr0 OTHOWICHHS K NPHPOJE, KaK HCTOYHHKY
CYILIECTBOBAHUS KU3HU Ha 3eMJI€;

— MOHUMAaHUS TJI0OANBFHOTO XapakTepa SKOJOTHYECKUX MpoOieM, BIUSHUS
HSKOHOMHUYECKHX MPOIECCOB Ha COCTOSTHUE MMPUPOJTHOMN U COLIMATBLHON CPEIBL;

— OCO3HAHUS HEOOXOIMMOCTU MCIOJIB30BAHUS JOCTHKEHUN XUMUU ISl PELICHUS
BOIIPOCOB PALMOHAILHOTO PHUPOIOTIOIb30BAHNS;



— AKTHUBHOT'O HENPUATHS NEHUCTBHM, IPUHOCIIIUX BPE OKPYKAOLIEH IPUPOTHOU
cpelne, YMEHHUS IPOTHO3UPOBATh HEOJIArONPUSATHBIE HKOJOIMYECKHE MOCIEICTBUS
IIPEeANPUHUMAEMBIX ACHCTBUI U IPEAOTBPALIATh HX;

— HQJIMYHSA Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHHSI, SKOJIOTHYECKOW KYJIBTYPBI,
OMNbITA JEATEIBHOCTH HKOJIOIMYECKOW HAINpPABIECHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMH B T03HABATEIBbHON, KOMMYHUKATUBHON M COIMAJbHOW MPAKTHKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOATH UIEOJIOTUN XeMO(poOouH;

7) HEeHHOCTH HAYYHOI'O NIO3HAHUSA

— c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAyKH U OOIIECTBEHHON MPAKTHUKH;

— MOHMMaHUS CHeNU(PUKA XUMHH KaKk HayKd, OCO3HaHHS e ponu B
(GOopMHpPOBAaHMM  PAlMOHAIBHOTO HAYYHOTO  MBILUIEHUS, CO3JaHUM  LEJIOCTHOIO
NPEJCTaBIEHUS] 00 OKpYXKAIoIEM MHUpPE KaKk O €JUHCTBE INPHUPOABI U YEJIOBEKA, B
MO3HAHWU MIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIIeHUuH IpoOIeM COXpaHEHUS MTPUPOTHOTO
paBHOBECHS;

— yO0exAEHHOCTH B 0COOON 3HAYMMOCTH XUMHHU JUIsl COBPEMEHHOW ITUBWIIM3AIUU:
B €€ I'yMaHUCTHMYECKON HAIpPaBIEHHOCTH WU BAXXHOW pOJM B CO3/1aHUM HOBOW 0a3bl
MaTepUAIIbHOM KYJIbTYpPbI, PEIIEHUH IJ100aJbHBIX MpPoOJIeM YCTOHYMBOIO pa3BUTHSA
YeJI0BEUYECTBA — ChIPbEBOM, IHEPTETUUECKOM, MUIIEBON U SKOJIOTHUUECKON 0€30MacHOCTH,
B Pa3BUTUU MEJIULMHBI, 00ECIIEYEHUU YCIOBUH YCIEIIHOTO TpyJda U 3KOJOTHYECKU
KOM(pOPTHOM >KU3HU KaXKIOI0 4jieHa O0IecTBa;

— €CTECTBEHHO-HAy4YHOW TIPAMOTHOCTH: IIOHMMAaHMs CYHIHOCTH  METOJOB
NO3HAHUSA, MCIOJIBb3YEMBIX B €CTECTBEHHBIX HayKax, CIHOCOOHOCTH HCHOJIb30BaTh
[0JlyyaeMble 3HAaHUS JUIsl aHalW3a U OOBSCHEHMs SIBJICHUI OKpY)KAIOIIEro Mupa u
OPOUCXOMAUIMX B HEM HM3MEHEHMH, YMEHHUsS JelaTh OOOCHOBAHHbBIC 3aK/IIOUYEHUS Ha
OCHOBE HAyuyHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LIEJIbI IOJYYEHHUS JIOCTOBEPHBIX
BBIBOJIOB;

— CHOCOOHOCTH CaMOCTOSITEJIBHO  HCIIOJB30BaTh XHWMUYECKHE 3HAHMUA JUIs
pelieHus npo0IeM B peajbHbIX KU3HEHHBIX CUTYALHSX;

— HHTEpeca K NO3HAHUIO U UCCIIEIOBATEIIBCKON IEATEIbHOCTH;

— TOTOBHOCTM M  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHHUIO U
camMo00pa30BaHNIO, K AKTUBHOMY TIOJTYYSHHIO HOBBIX 3HAHUI MO XMMHUHU B COOTBETCTBHUU
C JKU3HEHHBIMU OTPEOHOCTAMU;

— WHTepeca K OCOOCHHOCTSIM TpyAa B Pa3IMYHBIX cdepax MpodecCHOHATBHOM
JEATENBHOCTH.

METAIIPEJMETHBIE PE3YJIbTATHBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHUS Yy4eOHOro mpeamera «XHUMHs» Ha
YPOBHE cpeHero oomero 00pa3oBaHus BKIIOYAIOT:

— 3HA4YMMBbIe TUTSE dbopmupoBaHus MHUPOBO33PEHUS oOy4arommxcs
MEXIUCIUTIMHAPHBIE  (MEXKIpPEIMETHBIC) OOIIEHAYYHbIE TIOHSTHS, OTPAKAIOIINE
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[IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CIeNH(PUKY METOIOB MO3HAHUS, NCTIOIB3YyEMbIX
B €CTECTBEHHBIX HayKaX (MaTepus, BELIECTBO, DHEPIHs, SIBICHHUE, MPOLECC, CHCTEMA,
Hay4yHbIM (paKT, OIPUHLUI, TUIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEI0BaHUE,
Ha0JII0/IEHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

— YHUBEpCaJIbHbIE Y4eOHblE NAeWCTBHS (IIO3HABATEIbHbIE, KOMMYHHKAaTUBHBIE,
peryysiTuBHBIE), oOecreunBaroliye (GopMHUpPOBaHUE (PYHKIHMOHAIBHOW TPAaMOTHOCTH H
COLIMAJIBHOM KOMIIETEHIIMM 00YyYaronxcs;

— CHOCOOHOCTh 00YYaroIIMXCsl MCIOJIb30BATh OCBOEHHBIE MEXIMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAJIbHbIE YUEOHbIE IEHCTBUS B IT0O3HABATEIBLHON U
COLIMAIIBHOM NMPAKTHKE.

MeranpeaMeTHble  pe3yibTaTbl  OTPAXalOT  OBJIAJECHUE  YHUBEPCAIBHBIMHU
y4€OHBIMU [103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEHCTBUSMH.

OBiageHne yHUBepCaAJIbHbBIMH Y4eOHBIMH N03HABATEIbHBIMU 1eHiCTBUSIMU:

1) 0a30BbIe JJOTHYeCKHE AeliCTBUSA:

— CaMOCTOSITETTFHO (OPMYITHPOBATh U AKTYAIH3HPOBATH POOIEMY, BCECTOPOHHE
€€ paccMaTpuBaTh;

— ONpelensaTh LeNlu JACATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUHM HUX
JNOCTUKEHUS, COOTHOCHUTD PE3YJIBTATHI IEATEIBHOCTH C ITOCTABJICHHBIMU LIEJISIMY;

— HCIOJIb30BaTh IPU OCBOEHUU 3HAHUW TNPUEMBI JIOTMYECKOIO MBIIUIEHUS —
BBIICIIATE XapakTEepHblE NPU3HAKA IIOHATHM M YCTAHABIMBATh HUX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOUIME HOHATUS M OOBACHEHHUS OTAEIbHBIX (PAKTOB U
SIBJICHUI;

— BbIOMpaTh OCHOBAHUS U KPUTEPUHU IS KJIACCU(PHUKALIMY BEILIECTB U XUMHUYECKUX
peakuuii;

— YCTaHaBIMBaThb IPUYMHHO-CICACTBEHHBIE CBA3UM  MEXIY  M3y4aeMbIMU
SIBIICHUSIMU;

— CTPOUTH JIOTMUECKHE pACCYXAEHUA (MHAYKTUBHbBIE, JEAYKTUBHBIE, 10
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSX,
(dbopMyIHpPOBaTH BEIBOJBI U 3aKITIOUCHHS,;

— IIPUMEHATH B IPOLIECCE IO3HAHUSA, HUCIOJIB3YyEMblE B XUMHUHU CHMBOJIUYECKUE
(3HaKOBBIE) MOJIENH, TTPEe0OPa30BBIBATH MOAEIBHBIEC TPEACTABICHHUS — XUMHUECKUN 3HAK
(cMMBOJI) 3J€MEHTa, XUMUYecKas (opMyla, YpaBHEHHE XUMHUYECKOM peakuuu — Ipu
peleHur y4eOHBIX INO3HABATEIbHBIX M IMPAKTHUECKUX 3a]ay, NPUMEHITh Ha3BaHHBIC
MOJIETIbHBIE TIPEJICTABIEHUS JJIsl BBISIBICHUS XapaKTEPHBIX IPU3HAKOB H3yYaeMbIX
BELIECTB U XUMUYECKUX PEAKLIMM.

2) 0a3oBbIe HCCJIEI0BATE/IBLCKUE 1eliCTBHUS:

— BJIAJIETh OCHOBAaMHM METOJOB HAay4YHOI'O II03HAHMSI BEIIECTB M XHUMHUYECKUX
peaxkuuu;

— (opMynMpOBaTh LENH U 3a1a4H UCCIEIOBAHMS, UCIIOIB30BATh TIOCTABICHHBIE H
CaMOCTOSTEIbHO C(HOPMYJINPOBAHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA IMO3HAHUSA U



OCHOBBI i1 (DOPMHUPOBAHUS TUIOTE3Bl MO TPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHH;

— BIIAJIETh HaBBIKAMHM  CaMOCTOATENBLHOTO IUIAHUPOBAHMUS U MPOBEICHUS
YUYEHHUYECKHX OKCHEPHMEHTOB, COBEPIICHCTBOBAThH YMEHHS HAOMIONaTh 3a XOJOM
npolecca, CaMOCTOSITEIbHO —MPOTHO3UPOBATh €ro  pesynbTar, (OpMYIHpOBaThH
000011eHNsI U BBIBOJIbI OTHOCHUTENBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEI0BAHUSA,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOJIETAHHON padoTe;

— npuoOpeTaTb ONBIT  YYEHHUYECKOW  HCCIEAOBATEIbCKOM U NPOEKTHOM
NEeSITENFHOCTH, TPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSATEIBHOMY IOHCKY
METOJIOB PELIEHUS TPAKTUUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IUYHBIX METOOB TO3HAHMUS.

3) pa6ora ¢ nuaopmanueii:

— OpUEHTHPOBATBHCA B  PA3NUYHBIX HCTOYHHKAX uH(popManun (Hay4IHO-
NOMYyJIsipHAs JIUTEpaTypa XHMHUYECKOTO COJEpXkaHMs, CIpPaBOYHbIE MMOCOOUS, PecypcChl
WnTepnera), ananu3upoBaTh HHPOPMAIMIO PA3IUYHBIX BUAOB U (POPM TIpPEICTABICHUS,
KPUTHUYECKH OLIEHUBAThH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

— (opmynupoBaTh 3anpochl U MPUMEHSATH Pa3IUYHbIE METOJbI MPU TMOUCKE U
orOope MHpOpPMAIUK, HEOOXOAMMON /IS BBIMIOTHEHHS YI€OHBIX 3a7a4 ONPECIIEHHOTO
THUIIA;

— mpuoOpeTaTh ONBIT HWCHOJB30BaHHUA HWH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U pa3InYHBIX TOUCKOBBIX CHCTEM;

— CaMOCTOSITENIbHO  BBIOMpAaTh  ONTUMAaJbHYIO  (opMy  mpelcTaBiICHUS
uHpopmarmu (CXeMbl, TpaduKd, THarpaMMBbI, TaOJIHIIbI, PUCYHKU U IPYTHE);

— HCIOJIb30BaTh HAYYHBIN S3BbIK B KAUE€CTBE CPEACTBA MPH paboTe ¢ XUMUYECKON
uHpOpMaIMel: TPUMEHATh MEXIpeAMeTHbIE ((PU3NYecKre U MaTeMaTUIeCKUe) 3HAKH U
CUMBOJIBI, (OPMYIIbI, a00pEBUATYPBI, HOMEHKJIATYPY;

— HUCHONB30BaTh M  MPeoOpa3OBHIBATH 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJIS THOCTH.

OgiiajieHNe YHHBEPCAJIbHBIMU KOMMYHHUKATHBHBIMU /IeHICTBUSIMU:

— 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMBI B XOJIe AWAIIOTA W/WIU
JUCKYCCHH, BBICKAa3bIBaTh HJEH, (POPMYIHUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHUS TIPE/IOKEHHOM 3a/1a4H;

— BBICTYHaTh C NPE3CHTAlMEHl pe3yJIbTaTOB IO3HABATEILHOW JAEATEIBHOCTH,
MOJIYUEHHBIX CAMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHHKAMH MpPU BHIIOJHEHUU
XUMHYECKOTO DJKCIEPUMEHTA, MPAKTHIEeCKOH padoThl MO HCCIEIOBAaHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peaju3aluud y4eOHOro MpoekTa U (HOpPMYIHPOBATH BBIBOJBI IO
pe3yiapTaTaM MpPOBEAEHHBIX HCCIEIOBAHUNA IyTEM COTJIACOBAHHS TO3ULIUK B XOe
00CyXeHus: U 0OMEHa MHEHUSIMHU.

OgJiajieHNe YHUBEPCAJIbHBIMU PeryJIATHBHBIMU e CTBUSIMU:

— CaMOCTOSITETIbHO IUIAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIHHYIO
NEeSTENbHOCTh, ONpenensss e 1I[eld W 3aJadd, KOHTPOJIMpPOBaTH W IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh MpeIaracMblii alrOPUTM JAEHCTBUH NP BBHIIOTHEHUN
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y4eOHBIX W HCCIEIOBATENbCKUX 33/a4, BEIOMpaTh HambOosee 3((EeKTUBHBIN Ccrocod ux
peuieHus ¢ y4€TOM IOJIyYEHHUs HOBBIX 3HAHMM O BEIIECTBAX U XUMHUYECKUX PEAKIUAX;

— OCYULIECTBIIATH CAMOKOHTPOJIb CBOEH ACATEIBHOCTH HAa OCHOBE CAMOAHAIM3a U
CaMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATHI

IIpenmetHbIe pe3ynbTaThl 6 10 Kiacce OTpaxKkaroT:

c(hOpMUPOBAHHOCTH TIPEJICTABIICHUI 0 XUMUYECKON COCTABIISIFOIICH €CTECTBEHHO-
HAyYHON KapTHHBI MUPA, POJIM XMMUHU B TIO3HAHUU SBJICHUI MPUPOABI, B popMHUpOBaHUU
MBILUIEHUS! U KYJbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOIUMOMN
JUISL pelIeHHs] NMPAKTUYECKUX 3a7ad U 3KOJIOTMYECKH OOOCHOBAaHHOIO OTHOILIEHUS K
CBOEMY 3/10POBbIO M IPUPOIHOM CpELE;

BIIaJICHUE CUCTEMOM XUMHUYECKUX 3HAHU, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATalOIINe IMOHATUS (XMMHUYECKUH 3JIEMEHT, aTOM, AJIEKTpPOHHas 000JI0uKa
aTOMa, MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, XHMHYECKas CBS3b,
CTpykTypHast ¢opmyna (pa3BépHyTas M COKpamléHHas), MOJb, MOJIIpHas Macca,
MOJISIPHBIN 00BEM, yIIIepOIHBINA CKeJeT, (QYHKIMOHAIbHAS TPYIIa, PajnuKall, H30MEepHs,
U30MEPBI, TOMOJIOTMYECKHH  Psii, TOMOJIOTM,  YIJIEBOAOPOIbI, KHCIOpOA U
a30TCOJIEpP)KALLME  COEIMHEHHUs, MOHOMEp, IMOJUMEpP,  CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS ); TEOPUH U 3aKOHBI (TEOPUsI CTPOCHUSI OPraHUYECKUX
BemectB A. M. BytiepoBa, 3aKOH COXpaHEHHs MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XHMMHUHU; MHMPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAHUS TNPUYUHHOCTU M CUCTEMHOCTH XHMMYECKUX SIBICHHH, (haKTOJIOTHYEeCcKHe
CBEJICHHUS O CBOICTBAX, COCTaBe, NOJYyYEHUH M OE€30I1aCHOM HCII0JIb30BaHUU BaXKHEUIINX
OpPraHMYECKHUX BELIECTB B OBITY U IPAKTUYECKOH JESITEIbHOCTH YEI0BEKA;

C(OPMUPOBAHHOCTh YMEHHUH BBIABIATh XapaKTepHble MPU3HAKU TOHSATHH,
YCTaHABIMBATh HX B3aUMOCBS3b, HCIOJB30BATh COOTBETCTBYIOLIUE IIOHATUS TpHU
ONMCAHMM COCTaBa, CTPOECHUSI U NIPEBPAILIECHUN OPraHUYECKUX COEANHEHMIA;

C(OPMUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XHMHUYECKYIO CHMBOJIUKY JJIS
COCTaBJICHUS MOJIEKYJISIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaméHHOW) (opmyi
OpraHMYECKUX BEIIECTB W YpPAaBHEHHUH XMMHYECKUX PEaKLUWi, U3rOTaBIMBATH MOJCIIN
MOJIEKYJl ~OpraHMYECKMX BEIIECTB i1  WUIIOCTPALlMM HMX  XUMUYECKOTO U
IPOCTPAHCTBEHHOT'O CTPOEHHUS;

C(OPMUPOBAHHOCTh YMEHMH yCTAHaBIMBATh NPUHAIJIEKHOCTh H3YYEHHBIX
OpPraHMYECKHX BEIIECTB IO WX COCTAaBY M CTPOEHHUIO K OMpeAeNEHHOMY KIacCy/Tpymie
coelMHEHUN  (YraeBOJOPOAbI,  KHCIOPOJ M a30TCOJEp)KAllUME  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs), JaBaTh MM Ha3BaHUS [0 CHUCTEMaTHYECKOU
HomeHknarype (IUPAC), a Ttaxke NpUBOAWTH TPHUBHAIbHBIE HA3BAHUS OTAEIBHBIX
OpPraHMYECKHX BELIECTB (ITUJICH, MPONMJIEH, AalEeTUJIEeH, STUJICHIVIMKONb, TJIMIEPUH,
¢denon, Qopmanpaerua, aueTaNbAETHA, MypaBbUHAs KUCJIOTa, YKCYCHas KHCIIOTa,



OJIEMHOBAsl KUCJIOTAa, CTEAPUHOBAsI KHUCIIOTA, TJIIOKO03a, (PYKTO3a, Kpaxmall, LEeUIr0II03a,
TJIUIMH);

chOpMUPOBAaHHOCTb YMEHMSI  ONPENENSITh BHIbl XUMHUYECKOM CBS3M B
OpPraHWYECKUX COCTMHECHUSX (OJMHAPHBIC U KPATHBIC);

chOpPMHUPOBAaHHOCTh yYMEHHSI MPUMEHSITh TOJOXKEHUS TEOPUH  CTPOCHUS
opranuueckux BemectB A. M. BbyrnepoBa ansi 0ObSCHEHHMS 3aBHCHUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MAcChl BELLIECTB;

chOpMUPOBAaHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTpPOEHHUE, (pusmueckue u
XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEICTABUTENEH Pa3jIMYHbIX KJIACCOB OPraHMYECKHX
BEIIECTB (METaH, 3TaH, STUJICH, MPOMWICH, aleTwieH, OyraaueH-1,3, meTwiOyraaueH-
1,3, OeH30J, METaHOJ, 3TaHOJ, STWICHIJIMKOJb, TJIMLUEPUH, (EHOJ, aleTalbIeru,
MypaBbHHAsl U YKCYCHasl KHCIOTBI, IJIFOKO3a, Kpaxmall, LEJUI0JIO3da, aMUHOYKCYCHas
KHUCIOTa), WIIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAY HHUMH YpPaBHEHUSMU
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUIA C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMHUPOBAHHOCTh yMEHHUSI XapaKTE€PHU30BaTh HWCTOYHHKH YTIIEBOAOPOIHOTO
ChIpbsi (HE(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEPEepabOTKU W TPAKTUYECKOE
NPUMEHEHHE MTPOJIYKTOB NEpepadboTKH;

chOpPMHUPOBAaHHOCTh  YMEHUI TPOBOJWTH BBIYUCICHUS 10 XUMHYECKHM
ypaBHEHMSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA UM MPOJYKTA PEaKluu
10 W3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WIH
IPOJYKTOB PEAKIHHN);

chOpMUPOBAaHHOCTh YMEHHUM BIAJETh CUCTEMOW 3HaHUIl 00 OCHOBHBIX METOJaX
HAYYHOTO TIO3HAHWS, MCIOIh3YEMBIX B XMUMHH MPU MU3YYCHUH BEIIECTB U XMUMHUYECKHX
sBJIeHUN (HaOmOJeHue, H3MEpeHHe, SKCIEePHUMEHT, MOJIEJTMPOBaHUE), HCIOJIb30BaTh
CUCTEMHbIE XMMUYECKHUE 3HAHUS ISl MPUHATUS PEHICHUM B KOHKPETHBIX KHU3HEHHBIX
CUTYaIIHsIX, CBI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

chOpMUPOBAaHHOCTh YMEHUH COOJIOJaTh MpaBWIa MOJb30BAHUS XUMHUYECKOU
NOCYZI0i U J1ab0paTOpHBIM 000PYIOBAaHUEM, a TAK)KE MpaBUiIa OOpallleHUs C BeIeCTBAMU
B COOTBETCTBHUHU C MHCTPYKIIMSIMH 10 BBITIOJTHEHUIO TA0OPATOPHBIX XUMHUYECKHUX OIIBITOB;

chOpMUPOBAaHHOCTh ~YMEHUW  IUIAHUPOBATb W BBINOJHATH  XUMHUYECKUN
SKCIIEPUMEHT (IIPEBpAIllEHNUs] OpPraHMYECKUX BEIIECTB IPHU HarpeBaHUM, IOJIy4EHHE
STWIEHAa M M3YYEHHUE €ro CBOICTB, KaYECTBEHHBIE PEAKIMM OpPraHUYECKHX BEILECTB,
neHaTypaius OeJKOB MpH HAarpeBaHUHU, LIBETHbIE peakUuu OEIKOB) B COOTBETCTBUU C
NpaBUJIaMH TEXHUKH O€30MacHOCTH MpU OOpamleHHH C BEIECTBAMH H J1AOOPaTOPHBIM
000pyZ0OBaHHEM, MPEACTABIATH PE3YNbTATHl XHMHUYECKOTO OHKCIIEpUMEHTa B GopMme
3aMKMCH ypaBHEHUU COOTBETCTBYIOIIMX peakiuil U (pOpMyIHUpOBaTh BHIBOABI HA OCHOBE
3TUX PE3YJIbTATOB;

chOpMUPOBAaHHOCTh ~ YMEHMM  KPUTHYECKH  aQHAIM3UPOBATH  XMUMHUYECKYIO
MH(pOPMALINIO, MTOJIY4aEMYI0 U3 Pa3HbIX HCTOYHUKOB (CpelicTBa MacCOBOW MH(pOPMALIHH,
WHuTepHeT u apyrux);

c(hOpMUPOBAaHHOCTh YMEHHH coOr01aTh npaBuia HKOJIOTMYECKH
11€JIeCO00Pa3HOTO TOBEACHUS B OBITY M TPYJIOBOH NEATEIHHOCTH B IENISAX COXPAHEHUS
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CBOErO 37I0pOBbSl U OKPYXAIOIIed MOPUPOJHON Cpeabl, OCO3HaBaTh OMACHOCTH
BO3JICUCTBUSL HA JKMBBIE OPraHU3MBbl OMNPENIENEHHBIX OPraHUYECKUX BEIECTB, MOHUMAs
cmpicn  mokazatens [IJIK, mnoscHiath Ha mnpuMepax CcHocoObl YMEHBLIEHUS U
MpEeAOTBPAILIEHUS X BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUist  O0ydYaroluxcsi C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHUE
OPUMEHITh 3HAaHUA OO0 OCHOBHBIX JOCTYMHBIX METOAAaX IIO3HAHMS BELIECTB U
XUMHUYECKUX SIBIICHUH;

JUISL CJIETIBIX M CIa0OBUISAIIMX OOYYalOUIUXCs: YMEHHE MCIOJIb30BaTh peibeHO-
TOUEUYHYIO cucteMy o0o3HaueHuit JI. bpaiins nis 3anucu xumMudeckux Gopmys.

[IpenmeTHsble pe3ynbTaThl 6 11 Kaacce OTPaxaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN: O XUMUUYECKON COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHUU SIBJICHUW MPUPOJILI, B (HOPMUPOBAHUN
MBIIUICHUS. U KYJIbTYPBl JUYHOCTH, €€ (YHKIHOHAIBHOW IPaMOTHOCTH, HEOOXOAMMOM
JUISL PEIIeHUs] MPAKTUYECKHX 3a/ad U HIKOJOTUYECKHM OOOCHOBAHHOIO OTHOIICHHS K
CBOEMY 3[I0POBBIO U IIPUPOJIHON CPELE;

BJIaJICHUE CUCTEMOM XUMHYECKUX 3HAHUU, KOTOpast BKJIFOYAET:
OCHOBOTIOJIATAIONINE TOHATUS (XUMUYECKUH OSJIEMEHT, aToMm, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOUTATI ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTb,
3JEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIECHMs, XHUMHUYecKass CBs3b (KOBaJleHTHas,
WOHHAs, METaJUIMuecKas, BOAOPOAHAs), KpUCTAIUIMYECKasl PEIIETKa, TUIIbl XUMUYECKHUX
peakiuii, pacTBOp, AJIEKTPOJUTHI, HEIIEKTPOJHUTHI, JIEKTPOIUTHUYECKAS HUCCOLUALINS,
OKHCIIUTENb, BOCCTAHOBUTENIb, CKOPOCTh XUMHUYECKOM PEAKUUH, XUMHYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpHUS  DIEKTPOJIUTHYECKON  JHUCCOIMAINH,
nepuoanueckuil 3axkoH . . MenneneeBa, 3aKOH COXpaHEHHMS] MaccChl BEILECTB, 3aKOH
COXpaHEHHUsI U TPEBPAILCHUS PHEPTUU NPU XUMHUUYECKHUX PEaAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHM A3BIK XMMHH, MHPOBO33PEHUYECKHME 3HAHMS, JI€KAIUE B OCHOBE
NOHMMAaHMsI TPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX SBJICHHH, (pakTojgornyeckue
CBEJICHUSI O CBOMCTBAaX, COCTAaBE, MOJIYyUYEHUHU U 0€30MacCHOM HCIIOIb30BAHUM BaXKHEHIIINX
HEOPraHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKOM JESITEIbHOCTH Y€JIOBEKa;

chOpMHUPOBAaHHOCTh YMEHUH BBISBISTH XapaKTEPHBIE TPU3HAKUA TOHSITHH,
YCTaHABIMBATh WX B3aWMOCBSA3b, HCIOJIb30BATH COOTBETCTBYIOIIME TOHATHS NIPHU
ONMCAaHNUN HEOPTaHUYECKUX BELECTB U UX MIPEBPALICHUI;

chOpMUPOBAaHHOCTh YMEHUH UCIOJIB30BaTh XWMHYECKYI0 CHMBOJUKY IS
cocTaBlieHUs1 (JOPMYJI BEIIECTB M YPABHEHMI XMMHMUYECKHUX PEaKUUi, CUCTEMaTHYECKYIO
Homenknarypy (IUPAC) u TtpuBHManpHble Ha3BaHUS OTACIbHBIX HEOPraHMYECKHX
BEILECTB (yrapHbli ra3, yriIeKUCIbIA ra3, aMMHUaK, raiéHas u3BeCTb, HeraléHas u3BeCTb,
NUTHEBAs COJa, TUPUT U APYTHE);

chOpMUPOBAHHOCTh YMEHUUH OINPENENATh BAJICHTHOCTh M CTETNECHb OKHCIICHUS
XUMHYECKHX 3JIEMEHTOB B COEAMHEHMSAX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOH CBSI3U
(KOBaJIGHTHasl, HWOHHAs, METaJUIMuecKas, BOJOpPOJAHAs) B COCAUHEHHSX, THUI



KPUCTAININYECKON PEIIETKH KOHKPETHOI'O BEUIECTBAa (ATOMHAsl, MOJIEKYJIsIpHAsl, MOHHAs,
METaJJINYECKas), XapakTep cpebl B BOAHBIX pACTBOPAaX HEOPraHUUECKUX COEIMHEHUN;

c(OPMUPOBAHHOCTh YMEHMH yCTaHaBIMBATh NPUHAMJIEKHOCTb HEOPIaHWYECKHUX
BEIIECTB IO HMX COCTaBy K ONPEAENEHHOMY KiIacCy/TpyIie COeIWHEHHH (MpOoCThIe
BEIIECTBA — METAUIBI M HEMETAJUIbl, OKCHJbI, OCHOBAHHS, KHCIOTHI, aM(OTepHBIC
TUJIPOKCUBI, COJIN);

c(OPMHUPOBAHHOCTh YMEHHH PAaCKphIBaTh CMBICT MepHOANYecKoro 3akona J[. .
MenneneeBa M JE€MOHCTPUPOBATH €0 CHUCTEMATU3MPYIOILYI0, OOBACHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKINY;

c(OPMHUPOBAHHOCTh YMEHHU XapaKTePU30BaTh JIIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JIeMEeHTOB 1-4 mnepuonos Ilepuoaudeckoil CUCTEMBI XHMHYECKHX
sanemenToB JI. . MenzaeneeBa, uConb3ys MOHATHS «S-, P-, d-dDIEKTpOHHBIE OpOUTATIY,
«QHEPreTHYECKUE YPOBHW», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHsS CBOWCTB
XMMHUYECKUX JJIEMEHTOB M MX COCIMHEHHMH IO nepuojam u rpynnam llepuoagnueckon
cucTeMbl XuMHYeckux 3jaemMeHToB 1. 1. Meneneena;

c(OPMHUPOBAHHOCTh YMEHMH XapaKTepu30BaTh (ONUCHIBATH) OOIIME XUMHUYECKUE
CBOICTBA  HEOPraHMYECKHUX  BEIIECTB  pa3IW4HbIX  KJIACCOB,  MOIATBEPXKIATh
CyLIECTBOBAHNE TI'€HETUYECKOW CBSI3M MEXAY HEOPraHMYECKMMH BEIIECTBAMH C
IIOMOUIBIO0 YPAaBHEHUH COOTBETCTBYIOIINX XUMUUECKHUX PEAKIUI;

C(OPMHUPOBAHHOCTh yMEHHUS KIACCH(PHUIMPOBATH XUMHYECKHE PEAKIUH T10
pa3NIUYHBIM MPU3HAKaM (YHCITy M COCTABY PEarupyroOMINX BEIIECTB, TEIIOBOMY 3P HEKTy
peakiuy, H3MEHEHUIO CTENEHeH OKHCIEHUs 3JIEMEHTOB, OOpaTUMOCTH peakluH,
YYaCTHIO KaTaJIu3aTopa);

c(OPMUPOBAHHOCTh YMEHUH COCTaBJIATh YPABHEHUS PEAKLMM pa3IUYHbIX THUIIOB,
HIOJIHBIE U COKpALIEHHbIE YPABHEHUS peakil HOHHOr0 OOMEHa, yUNThIBasl YCIIOBUS, IIPU
KOTOPBIX 3TU PEAKLUHU UIAYT 10 KOHLA;

C(OPMUPOBAHHOCTh ~ YMEHHUH  MPOBOAUTH  PEAKLUH,  HOJITBEPKIAIOIINE
KaueCTBEHHBIM COCTaB PA3JIMYHBIX HEOPraHUYECKUX BEIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAaX HEOPraHNYECKUX BEIIECTB;

C(OPMHPOBAHHOCT ~ YMEHUH  pacKkpblBaTh  CYHIHOCTb  OKHMCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKUUI MOCPEACTBOM COCTABJIIEHMS 3JEKTPOHHOIO OajlaHca ITHX
peakuuii;

C(OPMHUPOBAHHOCTh YMEHHH OOBICHATH 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOU
peaKkuyu OT Pa3IMYHBIX (PAKTOPOB; XapakTep CMELICHHS XMMHUYECKOTO PAaBHOBECHS B
3aBHCHMOCTHU OT BHeUIHero Bo3aeiicteus (nmpunuun Jle llatense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHE MPOLECCHI, JeKallue
B OCHOBE IPOMBIIUICHHOIO IIOJYyYEHHs CEPHOM KHCIOTBI, aMMMAKa, a TaKKe
c(OpMHUPOBAHHOCTh IPEJCTABIEHUI 00 OOLIMX HAyYHBIX MPUHIMIAX U HKOJIOTHYECKHX
npodsieMax XUMHYECKOIO ITPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUI MPOBOIUTH BBIYUCIICHUS C UCTIOIH30BAHUEM OHATHUS
«MaccoBast J10J1s1 BELIECTBA B pacTBOPE», 0ObEMHBIX OTHOIIEHUH ra3oB MPU XUMUYECKHX
peakuusax, Macchl BELIECTBA UM 00BEMA Ta30B 0 M3BECTHOMY KOJMYECTBY BEIIECTBA,

10



Macce Wik 00bEMY OJTHOTO M3 yYacTBYIOUIMX B PEAKIMH BEIIECTB, TETUIOBOTO 3¢ dekra
peakluy Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, NIPEBPALEHUS U COXPAaHEHUs
SHEPIUuy;

c(OPMHUPOBAHHOCTh YMEHHUI COOMI0JaTh MpaBWIIa IMOJB30BAHUS XHMHUYECKOU
1ocyoi 1 1a00paTOpHEIM 000PYJOBaHUEM, a TAKXKe IIPaBUiIa OOPAICHUs C BELIECTBAMU
B COOTBETCTBUU C MHCTPYKLUSMU IO BBIMOJIHEHUIO Ja0OPAaTOPHBIX XUMUYECKUX OIBITOB;

C(OPMUPOBAHHOCTh ~yYMEHWH IUIAHUPOBATH W  BBIONHATH  XUMHUYECKUH
IKCHEPUMEHT (Pa3jIoKEHHE TEepOKCHJIa BOJOpPOJAa B MPUCYTCTBUU KaTaau3aTopa,
OIpe/IeJIEeHHE Cpellbl pacTBOPOB BEILIECTB C IOMOLIbI YHHBEPCAJIBHOIO HMHIMKATOpa,
BIIMSTHAE PA3TUYHBIX (PAaKTOPOB HAa CKOPOCTh XMMHUYECKOW PEAKIMH, PEAKIUUd HOHHOTO
oOMeHa, KaYeCTBEHHbIE PEaKLUU Ha Cyib(aT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATUOH
aMMOHMSI, PELLIEHUE SKCIIEPUMEHTAIbHBIX 33/1a4 110 TemaM «MeTtaiibs»y u «Hemeramibi»)
B COOTBETCTBUU C MPAaBUJIAMH TEXHUKHA OE30MACHOCTH MPHU OOpaIeHUu: ¢ BEIIECTBAMU U
1a00paTOpHBIM  O0OOpPYJOBAaHUEM,  MHPEJICTaBIATH  PE3yJNbTaThl  XUMUYECKOIO
JKCrepruMeHTa B (GOpMe 3amuCH  YPaBHEHHH COOTBETCTBYIOIIMX PEAKIUUA H
(opMyIMpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh ~ YMEHHUH  KPUTHYECKHM  AHAJIU3UPOBATH  XHUMHUYECKYIO
MH(pOpMALIMIO, TOJYYaeMyH0 M3  pa3HbIX MCTOYHMKOB (CpEICTBA  MaccOBOM
KOMMYHUKaluu, IHTEpHET U IpYyTrux);

c(OpMHUPOBAHHOCTH YMEHUM co0ro1aTh npaBuia 9KOJIOTMYECKU
11€JIeCO00Pa3HOTO TOBEACHUS B OBITY M TPYJIOBOH NIEATEIHHOCTH B IENISAX COXPAHEHUS
CBOETO 3JI0pPOBbS M OKpYXKAalOUled MNPUPOJHOM cpenbl, OCO3HaBaTh OINACHOCTH
BO3JEHCTBUS HA IKUBBIE OPraHuW3Mbl ONPEIEIEHHBIX BEIIECTB, IIOHUMAs CMBICI
nokasatens [1JIK, noscHATe Ha mpuMepax CrocoObl YMEHbIIEHUS U MPEAOTBPALLEHHUS UX
BPEJIHOTO BO3JEHCTBHSI HA OPraHU3M YeJIOBEKa.

COJAEPKXAHUE YYEBHOI'O IPEJIMETA

10 KJIACC
OPITAHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHMYeCKOH XUMHH

[Ipenmer opraHuuyeckoil XWMUHU: €€ BO3HMKHOBEHHE, PAa3BUTUE M 3HAUEHUE B
NOJYyYEeHUH HOBBIX BELIECTB M MaTepuanoB. Teopusi CTPOCHHUS OPraHUYECKHX
coenuHeHuit A. M. BytnepoBa, €€ ocHOBHble NOJOXKEHUA. CTpyKTypHBIE (HOPMYIIbI
OpraHMYeCKHX BELIECTB. ['omosorusi, usomepus. XUMUYECKasi CBA3b B OPraHUYECKUX
COEIMHEHHUSAX — OJJUHAPHBIEC U KPATHBIE CBA3H.

[IpencraBnenne o KiIacCH(PHUKAIMM OPraHMYECKUX BemecTB. HomeHknatypa
OpPraHMYecKHX COEAUHEHUH (cucTeMaThyecKkas) U TPUBUAJIbHbIE HA3BAHUS BaXKHEHUIIMX
IpeJCTaBUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKClepUMEHTaJIbHbIE METO/ABl HW3Y4YEHHMs BEUIECTB M MX IPEBpallCHUN:
O3HAKOMJIEHHE C 00pa3llaMu OpraHMYeCKHUX BELIECTB M MaTepuajllaMd Ha UX OCHOBE,
MOJICIUPOBAHNAE MOJIEKYJI OpraHMYeCKUX BEIIECTB, HAONIOJECHHE ©  OIMCAHHE
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JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPALICHUIO OPraHUYECKUX BEIIECTB [IPU HarpeBaHUU
(rmaBneHUe, OOYTIMBAaHUE Y TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM psil. MeTaH U 3TaH — npocTenine
MPEJICTABUTEN AJIKAHOB: (PU3NYECKUE U XMMHUYECKHE CBOWCTBA (PEaKIMU 3aMEIIeHUs 1
TOpEeHHUs ), HaXOXKCHHE B MPUPO/Ie, MOJTyYeHUE U PUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, T'OMOJOTUYECKUH psi. DTWIEH U TMPONUIEH —
NpOCTEHIINE MPEICTaBUTENN AJIKEHOB: (PM3MUYECKHEe W XMMUYECKHE CBOMCTBA (peakiuu
THJIPUPOBAHUs, TaJOr€HUPOBAHUSA, TUApPATALMU, OKUCICHUS U TOJIMMEpPU3ALIHH),
MOJIyYEHUE U TPUMEHEHHUE.

Ankanuensl: OyrtagueH-1,3 u MerunOyraauweHn-1,3: cTpoeHHe, BaKHEHITHE
XUMUYECKHE CBOMCTBA (peakius noiuMmepusanuu). [lonydenne CUHTETUUECKOTO KayuyKa
U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUI psall. AUETHIIEH —
MPOCTEUIIIHNIA TPEJICTABUTENh AJIKUHOB: COCTaB, CTPOCHHE, (PU3NUECKHE W XUMUYECKUC
CBOICTBa (peakuuMd THAPUPOBAHUS, TAJIOTCHUPOBAHUS, THUApATAllUMd, TOPEHHS),
MOJIyYEHUE U IPUMEHEHHUE.

Apenbl. benszon: coctaB, CTpoeHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA
(peakuuy TaJOTEHUPOBAHHMS W HUTPOBAHUS), TMOJy4YeHHE U TpUMeHeHue. Tonyon:
cocmas, cmpoeHue, uzuyecKue U XumuyecKue ceoucmea (peakyuu 2aio2eHuposanus u
HUMPOBAaHUs), noiayuerue u npumeHnenue. TOKCUYHOCTH apeHOB. ['eHeTHUecKkasi CBS3b
MEXy YIJIEBOJOPOIAMHU, IPUHAIIEKAITUMHU K pa3IMUYHbIM KJIACCAM.

[TpupoaHbIe HCTOYHUKHU YTIIEBOJOPOAOB. [IpupoaHbIil Ta3 u momyTHbIE HE(TIHBIE
ra3el. Hedth 1 e€ npoucxoxaenue. CriocoObl nepepadboTku He(TH: MeperoHKa, KpeKHHT
(TepMUYeCKUM, KaTalUTHUYeCKWii), mnuponu3. I[IpogykTsl nepepabOTKu HEePTH, HUX
NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITYy. KaMeHHBIM yroiab M MPOAYKTHI €ro
nepepadboTKH.

OKCIEPUMEHTAJIbHBIE METOJbl HW3Y4YEHUsI BELIECTB M UX NPEBpallCHMI:
O03HAKOMJICHHE C 00pa3laMu IUIacTMacc, KaydyKoB M pe3uHbl, Koutekiuu «Hedtp» n
«Yroap», MOIEIUPOBAHUE MOJIEKYJl YIJIE€BOJOPOAOB M  TraJOr€HONPOU3BOJHBIX,
MPOBEACHUE IPAKTUYECKOU PAOOTHI: MOTYyUYECHHUE STUIICHA U U3YyYEHUE €TO CBOMCTB.

Pacuérnble 3anauu.

Bbruncnenus no ypaBHEHUI0 XUMUYECKON peakuuu (Macchl, 00bEMa, KOJINYECTBA
UCXOJHOTO BEIIECTBA WM NPOAYKTa pEaKUMH 110 U3BECTHBIM Macce, O0bEMY,
KOJINYECTBY OJJHOI'O U3 UCXOAHBIX BEUIECTB UJIH IPOJYKTOB PEAKLIHUH).

Kuciaopoacoaepxamme oprann4ecKue CoeJHHEHUs

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI. METaHON M 3TAHOJN: CTPOCHUE, (PU3NIECKHE
U XHMHUYECKHE CBOMCTBa (peaklMM C AaKTUBHBIMM MeETaJlJlaMH, IaJIOT€HOBOJOpPOJIaMH,
rOpeHue), NpUMeHeHne. BomopoaHble CBA3M MEXAY MOJEKYJIaMHu CIupToB. [lelicTBue
METAHOJIA U 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaToMHble CIUPTHI. DTUIEHITIMKOJIb U TJIMLEPUH: CTPOEHHE, (PU3HUECKUE U
XMMHYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO IIEJOYHBIMU METaJUIAMH, KauyeCTBEHHAas
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peakiisi Ha MHOTOATOMHbIE cnupThl). JleiicTBue Ha opraHu3Mm uesioBeka. lIpumeneHue
JIMIEPUHA U 3TUJICHTITUKOJIS.

@DeHo: CTpoeHue MOJIEKYJIbl, (PU3NUYECKUE U XUMHUECKHE CBOMCTBA. TOKCUYHOCTD
¢denona. [Ipumenenune enomna.

Anbrerunsl u kemousi. PopManbAeTuA, aleTalbICTHA: CTPOCHHE, (HU3HUECKUE U
XUMHUYECKHE CBOMCTBAa (peaklUMd OKHUCIEHHS U BOCCTAaHOBJICHMS, KayeCTBEHHbBIC
pEaKiyu), MOIy4YeHUE U PUMEHEHHE.

OAHOOCHOBHBIE TIpefiesibHbIe KapOOHOBBIE KHUCIOTHl. MypaBbUHasi M YKCyCHas
KUCJIOTBI: CTpOeHue, GU3HUeCKre U XUMUYeCKre CBOMCTBA (CBOICTBA, O0IIMe s Kilacca
KHUCIIOT, peaknus JTepudukanuu), moiaydyeHne u mnpuMeHeHue. CreapuHOBass u
OJIEMHOBAsl KUCJIOTHI KaK MPEJCTAaBUTENN BhICIIUX KapOOHOBBIX KMCJIOT. Mbljla Kak COJU
BBICIINX KaPOOHOBBIX KUCJIOT, UX MOIOIIEE JICHCTBHE.

CrnoxHble >QUpbl KaK MPOU3BOJHBIC KaPOOHOBBIX KHCIIOT. [ MIPOIU3 CIIOKHBIX
a¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buonornyeckas posb KHPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMSA YIJIEBOAOB (MOHO-, /M- U TOJIMCAXapPUIbI).
['mroko3a — mpocTelnii MoHOCcaxapul: 0OCOOEHHOCTH CTPOCHUS MOJIEKYJIbl, (PU3NYECKue
U XUMUYECKHe CBoiicTBa (B3aumonenictBue ¢ ruapokcunom wmeau(ll), oxucnenue
aMMMauYHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIEHUE, OpPOKEHUE TIIIHOKO3BI),
HaXO0XJIEHHUE B IPUPOJE, MPUMEHEHHUE, Ononoruueckas posib. @orocunres. Ppykro3a Kak
U30MEP IIIFOKO3bI.

Kpaxman u nemmono3a Kak NpupojHble nojuMmepbl. CTpoeHHEe Kpaxmana u
HesuToN03bl. Pu3nueckre U XUMUYECKUEe CBOMCTBA Kpaxmalia (THUIPOJIu3, KaueCTBEHHAs
peaKius C HOJIOM).

OKCIEPUMEHTAJIbHBIE METOJbl MW3Y4YEHUs BELIECTB M UX [PEBpallCHMI:
npoBeJieHue, HaOII0IeHuEe U ONKMCaHUEe JEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE CIUPTOB,
KaueCTBEHHBIE PEAKIIMU OJHOATOMHBIX CIUPTOB (OKHUCIeHUe 3TaHoNa okcuioM Meau(1l)),
MHOTOaTOMHBIX CIUPTOB (B3aumojelcTBue TiuuepuHa c¢ ruapokcuaoM wmeau(ll)),
anbIeruioB (OKUCICHHE aMMHAa4HbIM pacTBOpoM okcuja cepebpa(l) m rumpoxkcuaom
meau(Il), B3aumopeilicTBue Kpaxmajga C HOJIOM), NPOBEAECHUE IMPAKTUYECKON pabOTHI:
CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

PacuérHble 3amaun.

Briuncnenus no ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJHOTO BEIeCTBA WM TNPOAYKTa peaklMH 10 U3BECTHBIM Macce, O0BEMY,
KOJMYECTBY OJIHOTO M3 UCXOHBIX BEIIECTB UM MPOIYKTOB PEAKIINH).

A3oTcoaepkaliyue OpraHu4ecKue COeJUHEHNUS.

AMUHOKUCTIOTBI Kak am(oTepHble OpraHMYecKue coeAuHeHus. DPuznyeckue U
XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha mpuUMepe riauiuHa). buonornueckoe 3HaueHue
aMUHOKHCIOT. [lentuapr.

benku kak mpuUpoJHBIE BBICOKOMOJEKYIsipHbIE coenuHenus. llepBuunas,
BTOpUYHAS U TPETUYHASI CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OCIIKOB: THIPOJIU3,
JeHaTypalus, KaYeCTBEHHbIE PeaKuy Ha OeJIKu.
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OKCIIepUMEHTAIbHbIE METOAbl M3Y4YeHHS BEIIECTB M WX IPEBPALICHUN:
HAOJIOZCHNE ¥ ONHMCAaHWE JIEMOHCTPALMOHHBIX OIBITOB: JCHATypamus OCNKOB NpHU
HarpeBaHWH, [IBETHBIC PEAKLUU OEIKOB.

BbicokoMoJIeKy/IsIpHBbIE COeNHEHUS]

OCHOBHBIE TOHSTHS XHMHU BBICOKOMOJIEKYJISPHBIX COEAMHEHUN: MOHOMED,
HOJMMEp, CTPYKTYPHOE 3BE€HO, CTEIIEHb MOJIMMEPHU3ALUH, CPEAHsISI MOJIEKYJIIpHas Macca.
OcCHOBHBIE METOJABI CHHTE3a BBICOKOMOJEKYISPHBIX COSAMHEHWH — TMOJMMEpHU3alus U
HOJIMKOHICHCALIUS.

OKCIIepUMEHTAIbHbIE METOJbl M3Y4YEHMs BELIECTB M UX IPEeBPALICHUN:
O3HaKOMJIEHHE ¢ oOpa3namMu TPHUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC,
Kay4yKOB.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaMeTHBIX CBSI3€d MPU U3YyYEHUM OpraHudeckoil xumuu B 10
KJacce OCYILIECTBIIAETCS 4Yepe3 MCIOJIb30BaHHE KaK OOLIMX €eCTEeCTBEHHO-HAaYyYHBIX
NOHATUH, TaK W TIOHSATHH, SBISIIOMIUXCS CHUCTEMHBIMH ISl OTAEIBHBIX NPEIMETOB
€CTECTBEHHO-HayYHOIO LIUKJIA.

OOwe ecTecTBEHHO-Hay4yHbIE IOHATHA: SIBJIEHUE, HAYYHbIH (akT, TUnoresa,
3aKOH, TEOpuWs, aHajiu3, CUHTE3, KIacCU(pUKAIUA, TEPHOANIHOCTh, HAOIIOIECHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusnka: MaTepusi, YJHEPIUs, Macca, aToM, JIEKTPOH, MOJEKYJa, SHEPreTHUECKUN
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, (U3NUYECKHUE
BEJIMYUHBI U €IUHULIBI X U3MEPEHUS.

buonorus: knerka, opranmsm, Ouocepa, oOMEH BemeCTB B OpraHU3Me,
dboToCHHTE3, OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKU, YTIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE IOPOJbI, IOJE3HbIE HCKOMAEMbIE, TOILIUBO,
pECYPCBI.

TexHonorus: nuieBble NPOAYKTHI, OCHOBBI PAllMOHAJIBHOIO MHUTAHUS, MOOILUE
CpEICTBa, JIEKAPCTBEHHbIE U KOCMETUYECKUE IIPenapaThbl, MaTeprabl U3 UCKYCCTBEHHBIX
¥ CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teoperuvyeckue 0CHOBBI XMMHUH

XUMHYECKUN 371eMeHT. AToM. Sapo aroma, M30TONbI. DJIEKTPOHHAsE 000JI0YKA.
DHepreTUYecKre YpPOBHH, IMOAYPOBHH. ATOMHBIE OpOUTaNH, S-, p-, d- DJIEMEHTHI.
Oco0eHHOCTH pacTpenesieHUus JIEKTPOHOB M0 OpOUTANIIM B aTOMax 3JIEMEHTOB MEPBBIX
YEeTBIPEX MEPUOJIOB. DIEKTPOHHAST KOH(PUTYpAIUsi aTOMOB.

[Tepuoguueckuit 3axkoH u [leprnoanyeckas cucremMa XuMHUYECKUX deMeHToB /[l. U.
MenneneeBa. CBsi3b NepUOIUUYECKOr0 3aKoHA U lleproanueckoil CUCTEMbl XUMUYECKUX
anementoB JI. M. MengeneeBa ¢ COBpPEMEHHOW TEOpPHEM CTPOCHMS ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHUMHUYECKHX SJEMEHTOB M OOpa3yeMbIX HMU
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MPOCTBIX U CJIOXKHBIX BEIIECTB IO IPYINaM U NEpPHOJaM. 3HAUYECHHE MEPUOAUYECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

CrpoeHue BeliecTBa. XMMHUYECKasl CBSA3b. BUIbI XUMUYECKOM CBSA3M (KOBaJICHTHAS
HEMOJISIpHAsT W TMOJspHAs, WOHHAsg, MeTauinyeckas). MexaHu3mbel 0Opa3oBaHUS
KOBAJICHTHOW XMMMUYECKOU CBsI3W (OOMEHHBIN W JIOHOPHO-aKIenTopHbIN). Bomopoanas
CBs13b. BaneHTHOCTB. DneKTpoOoTpULATENbHOCTh. CTeneHb OKUCIeHUA. IOHbI: KATUOHBI U
AHHUOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOIO CTPOEHMS. 3aKOH IOCTOSTHCTBA
COCTaBa BEIIECTBA. THIIBI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB
OT TUIIA KPUCTAIIIMYECKON PEIIETKH.

[lonssiTue o pucnepcHbIX cucTeMax. VICTMHHBIE W KOJUIOWJHBIE PAacCTBOPBL.
MaccoBast 10751 BEHIECTBA B PACTBOPE.

Knaccudukamms Heopranudeckux coenuHeHuil. HomeHkmatypa HeopraHm4ecKux
BEIIECTB. ['eHeTnueckass CBSI3b HEOPraHMYECKHUX BEIIECTB, NPHHALICKAIIUX K
Pa3JIMYHBIM KJIacCcaM.

Xumunyeckas peakius. Kinaccudukanus XuMU4ecKkux peakuuii B HEOpraHu4ecKoi
U OpPraHMYEeCKOM XMMHHM. 3aKOH COXPAHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHHUs U
MPEBPAIICHUS SHEPTUH PU XUMHUECKUX PEAKIHUSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHBIX (akTopoB. OOpaTumbie
peakuuu. XUMUYECKoe paBHOBecHe. DaKTOpPBI, BIUAIOIIAE HA COCTOSIHUE XUMHUYECKOIO
paBHoBecus. [Ipuanun Jle [laTense.

OnextponauTnueckas auccouuanus. CuiabHble U cialble 3iekTpoiuthl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KHUCJIAs, HEUTPAJIbHAS, IIETOYHAS.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

OKCIEPUMEHTAJIbHBIE METOJbl HW3Y4YEHUsI BELIECTB M UX [PEBpallCHMI:
nemoHctparusi tabnui «llepuoamueckas cucrema XuMudeckux odnemeHtoB J[. U.
MenzeneeBa», U3ydeHue Mojiesiell KpUCTAIUTMYECKUX PEeIETOK, HaOII0JeHUE U ONMCaHue
JNEMOHCTPAIMOHHBIX U J1aOOpaTOPHBIX OMBITOB (pa3ioKEeHUE MEepPOKCHAA BOAOPOJA B
MPUCYTCTBUU KATAJIU3aTOpAa, OMNPEACICHUE CPEAbl PACTBOPOB BEMIECTB C MOMOUIBIO
YHUBEPCAJIBHOTO MHAMKATOPA, PEaKIMM HOHHOTO OOMEHa), MPOBEJEHUE MPAKTHUUYECKON
paboTel «BrusiHue pa3nuyHbiX (HaKTOPOB HA CKOPOCTh XUMUYECKOW PEAKITHN.

PacuérHble 3amaun.

Pacuérel 1o ypaBHEHUSIM XMMHUUYECKUX PEAKLUN, B TOM UYUCIE TEPMOXHUMHUYECKUE
pPacy€Thl, paCYETHI C UCIIOJIBb30BAHUEM IOHITUS «MACCOBAsH 10JI1 BELIECTBAY.

Heoprannueckasi xumusi

Hemerannel. Ilonoxenne HemeramuioB B llepuonnueckoil cucremMe XMMUYECKHX
anemenToB J[. V1. MenneneeBa u 0cCOOEHHOCTH CTPOCHHsI aTOMOB. DU3NYecCKre CBOWCTBA
HEMETAJJIOB. AJUIOTPOIKS HEMETalIoOB (Ha MpUMepe KHUcIopoaa, cepbl, ¢gocdopa u
yIJIepoa).

XUMHUYECKHE CBOMCTBA Ba)XXHEUIIMX HEMETAUIOB (TaJIOT€HOB, CEphl, a30Ta,
docdopa, yraepoga U KpeMHHS) U UX COEAMHEHHH (OKCHAOB, KUCIOPOJICOAEPKAIIUX
KHCJIOT, BOAOPOJAHBIX COCAMHEHUH).
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[IpruMmeHeHne BaKHEMIIMX HEMETAJNIOB U UX COEAUHEHHIA.

Meramnsl. Ilonoxxenne wmeraiuioB B Ilepuonnueckon cucremMe XUMHUYECKHX
anemenToB /. 1. MenneneeBa. OCOOEHHOCTU CTPOCHHUSI SJIEKTPOHHBIX 000JI0UEK aTOMOB
metaigioB.  OOmue  ¢usmueckne  cBoiictBa  MeTawioB.  CIUlaBel  METaJUIOB.
DNEKTPOXUMUYECKUI PsI/l HAIIPSKEHUI METaJlIOB.

XUMHYECKHE CBOMCTBA BaXKHEHIIIMX METAJUIOB (HATPUd, Kaaui, KaabI[uid, MarHuu,
ATIOMHUHUM, [IUHK, XPOM, KEJI€30, MEJb) U UX COCTUHECHUM.

O6mume cnocoObl TOJydeHUss MeTalioB. [IpuMeHeHHe MeTa/ioB B OBITY U
TEXHUKE.

DKCIEpUMEHTANIbHBIE METOJbl U3YUYEHHUsI BEIIECTB U UX MPEBPAILCHUN: U3yUEHUE
KOJUICKLIM U «MeTtaibl u CILIaBbI», o0pasIoB HEMETAJIJIOB, pelieHue
OKCIIEPUMEHTANBHBIX 3374, HaOJNIOJICHHWEe W ONUCAaHWUE JIEMOHCTPAIIMOHHBIX U
71a00pPaTOPHBIX OMBITOB (B3aMMOJICUCTBUE TUIPOKCUIA AIFOMUHHUS C PACTBOPAMH KUCIIOT
U 1IeJI0YeH, KaueCTBEHHBIE PEaKIIMU Ha KAaTHOHBI METaJIIOB).

PacuérHblie 3amaum.

Pacuétel Maccel BemiecTBa WM O0BEMAa Tra30B IO HM3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WIM 00bEMY OJIHOTO W3 YYAaCTBYIOIIUMX B PEAKIUM BEIIECTB, PACUETHI
Macchl (00bE€Ma, KOMMYECTBA BEHIECTBA) MPOIYKTOB PEAKIMH, €CIIH OJHO W3 BEIIECTB
MMEET IPUMECH.

XHUMHA ¥ )KU3Hb

Ponp xuMum B 0OecrieueHUM HKOJOTHYECKOW, SHEPreTUYECKON W MHUIIEBOMN
0€30macHOCTH, pa3BUTHH MeAUIMHEL. [IOHATHE O HayYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHYECKHX PEAKIIUMN.

[IpencraBnenus 00 OOMMX HAYYHBIX MPHUHIUIIAX TPOMBIIUICHHOTO MOJYYEHUS
Ba)KHEHIIINX BEILECTB.

UenoBek B MHpE BEIIECTB U MAaTEPUAJIOB: BAXKHEUIIINE CTPOUTEIBHBIE MATEPHAIIBI,
KOHCTPYKIMOHHBIE ~ MaTepuajbl, KpacKH, CTEKJIO, KepaMuKa, MaTepuayibl s
AJIIEKTPOHKMKHU, HAHOMAaTepHaJibl, OPraHMYECKHUE U MUHEPATIbHBIE yI00pEHUS.

XuMusT W 300pPOBbE UEIIOBEKA: IMpaBWia HCHOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO HCIOJIL30BaHUS MpEnapaToB OBITOBOM XHMHH B
IIOBCEIHEBHOM KU3HU.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MeXNpeaIMETHBIX CBA3EH MPU M3YYEHUU OOIIEeH M HEOopraHWYeCKOu
xumu B 11 Kiacce OCYIIECTBISIETCS Yepe3 HCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSTUM, TaK W TOHSITUN, SABISIONIUXCA CHUCTEMHBIMH JJISI OTIEJIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbBIE TIOHSATHS: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHajgu3, CHHTE3, KiIacCupUKaIKsi, TEePUOAUIYHOCTb, HAOIIOICHUE, DKCIIEPUMEHT,
MOJEIUPOBAHNUE, U3BMEPEHNUE, SIBICHUE.

®usuka: Marepus, dHEPrUs, Macca, aToOM, JJIEKTPOH, IMPOTOH, HEHUTPOH, HOH,
M30TOI, PAJUOAKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKHl YpPOBEHb, BELIECTBO, TEJIO,
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00bEM, arperaTHO€ COCTOSIHUE BEHIeCTBA, (DU3WUYECKHE BEIUYMHBI M EAUHUIBI X
WU3MEPEHHUS], CKOPOCTb.

buonorus: kierka, opranusm, 3KocucTema, ouocdepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTAMHUHbBI, 0OMEH BEILIECTB B OPraHU3ME.

l'eorpadusi: mMuHEpanbl, TOpHBIE TMOPOJIBI, IOJE3HBIE WCKOMAeMble, TOILIUBO,
peCypChl.

TexHonorus: XUMHYECKAas MPOMBIIIIEHHOCTb, METAJLUTYPIUs, IPOU3BOJCTBO
CTPOUTENBHBIX  MaTEpUANIOB,  CEIBCKOXO3AMCTBEHHOE  IPOU3BOJCTBO,  IIHILIEBas
IIPOMBIIUIEHHOCTb, dapmarieBTHUECKAS IIPOMBIIUIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKMX  IpenaparoB, IMPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MAaTEpHAJIOB,
AIIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHUE,
B TOM 4YHCJIe ¢ Y4eTOM padoueii MporpaMMbl BOCHHTAHUS € YKa3aHHEM KOJUYeCTBA YaCOB,
OTBOJAMMBIX HA 0CBOEHHE KaKI0ii TeMbI

Ne HaumenoBaHue KoanuectBo KoanuectBo Bo3moxkHOCTH
pasjiena aKajeMHYecKMX | aKaJeMH4YeCKMX | HCHO0Jb30BaAHUA
4acoB, 4acoB, 3JIEKTPOHHBIX
OTBOJIUMBIX HA OTBOJIUMBIX HA (undpoBbIX)
O0CBOEHHUE KOHTPOJIbHbIE | 00pa3oBaTe/bHBIX
KaXKI0i padoThI pecypcoB
TeMbl/pa3ena
10 kaacc
Pasznea 1. Teoperuyeckue 0CHOBbI OPraHUYeCKO XUMUM
1.1 IIpenmeT oprannyeckoit 3

xumud. Teopust
CTPOEHHUS OPTaHUYECKUX
coenuHeHud A. M.

byrneposa.
Pasznea 2. YrieBoaopoanbl
2.1 [IpenenvHbie 2
YTJIEBOJOPOIBI —
AJIKaHBI.
2.2 | HenpenenbHble 6

YTJIEBOJIOPOIBI: AJIKCHBI,
aJKagUEHBI, aIKUHEL

2.3 ApoMaruydeckue 2
YTJIEBOJIOPO/BI.

2.4 | IlpupoaHbIe UCTOYHUKHU 3 1
YTJIEBOJOPOAOB M UX
nepepaboTka.

Pasnen 3. Kuciopoacoaep:xaniue oprannyeckue coeInHeHnsl
3.1 Cruptel. Denon 3
32 AJpIeruasl. 7

KapOoHOBBIE KUCTOTHI.
CrnoxHble 3QUpBHL.
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33 ‘ Yrinesonsl. | 3

Pa3nes 4. AzoTcoaepskainiyue OpraHu4ecKue coeJHHeHHs

4.1 AMUHEL 3
AMuHokucinorsl. benku.

Pasznea 5. BoicokoMosieKy/IsIpHbIE COeINHEHUS

5.1 ITnacrmaccel. Kayuayku. 2
Bonokna.
O01Iee KOJINYIECTBO YACOB 34

1o mporpamMme:

11 kaacce
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
1.1 CrpoeHue aTOMOB. 3
[Tepuonuueckuii 3aKOH 1
Ilepnonnueckas cucrema
XUMHUYECKUX 3JIEMEHTOB
J. . Menneneena.
1.2 CrtpoeHue BelecTBa. 4
MHuoroo6pasue BeIecTs.
1.3 XHUMUYECKUE PEAKIINH. 6
Pa3nes 2. Heoprannueckasi XuMus
2.1 Mertaisl. 6
2.2 Hewmeramnsl. 9
23 CBsI3p HEOPraHUYECKUX 2
Y OPraHUYECKUX
BEILIECTB.
Pasznen 3. Xumus M :Ku3Hb
3.1 | Xumus u Ku3Hb. 4
OO0uree KOJIMYECTBO YaCOB 34
1o nNporpamMmme:
BCEI'O 3a 1Ba rojga o0yueHus: 68
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