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I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOIT'PAMMBI 110 XM
HA BA30BOM YPOBHE CPE/JHEI'O OBIIET'O ObPA3OBAHUM A

JIMYHOCTHBIE PE3YJIbTATHBI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHUS OOYYAOIIMMUCS
IporpaMM CpPEAHEro oO0IIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM it pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
pOTpaMM CPEAHEro 00IIero 00pa30BaHus SBIISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBercTBUM € CHCTEMHO-JESATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE IJIHUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOrmero obOpa3oBaHus
BBIJICTICHBI CJIEYIOIINE COCTABIISIONIHUE:

OCO3HAHHME OOYYAIOIIMMHCS POCCHMCKON T'pa)XTaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICICHHUIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEW M UCTOPUUECKUX TPAIULIUN 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIOCOOHOCTH OOYYAOIIMXCS PYKOBOJCTBOBATHCSI B CBOEH NEATEIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH IEITOCTHOM CHCTEME XUMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYUe IPABOCO3HAHMS HKOJIOIMUYECKON KYyJIbTYphl M CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH KU3HEHHBIE TJIAHBI.

JlugHOCTHBIE pe3ysibTaThl OCBOCHMS TIpeAMeTa «XUMHUS» JOCTUTAIOTCS B EIUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUHM C T'YMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJ€aTaMH  POCCHICKOTO
rpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH M MPaBHIAMHU IOBEACHMUS,
CIIOCOOCTBYIOLIMMHU IIPOLIECCaM CaMOIIO3HAHMS, CaMOPa3BUTHS M HPaBCTBEHHOI'O CTAHOBJICHMS
JUYHOCTH 00YYarOIIUXCSl.

JlngHOCTHBIE PE3yNbTAThl OCBOCHMS MpeaMeTa «XUMUs» OTpaxkaroT c(hOPMUPOBAHHOCTD
OMbITa TIO3HABATENIbHOM M TPAKTUYECKOW JEeSATENbHOCTH OO0y4aromuxcs [0 peanu3aluu
MPHUHSITHIX B OOIIECTBE IICHHOCTEH, B TOM YUCJIC B YACTH:

1) rpaaaHCcKOro BOCIMTAHMS:

OCO3HAHUs O0YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00sS3aHHOCTEH, YBAKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUS] O COLMAIBHBIX HOPMax W TpaBUjaX MEXKIWYHOCTHBIX OTHOIIEHUW B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOM JEATEIbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMUYECKHUX YKCTIEPUMEHTOB;

CIOCOOHOCTH NMOHMUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTHX
MIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITIMTAHUS

LEHHOCTHOTO OTHOILIEHHUS K HMCTOPUYECKOMY M HAay4YHOMY HACIEIUI0 OTE€YECTBEHHOMU
XUMUH;

YBa)XEHHUSI K TPOIlECCY TBOpYECTBA B O0JIACTH TEOPUH M TMPAKTUYECKOTO MPUMEHEHUs
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHXKCHHS HAYKU €CTh pe3ysbTaT JJIUTEIbHBIX HaOII0ICHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSSHHOTO TPY/Ja YUYEHBIX U MPAKTUKOB;

UHTEpeca M T[I03HAaBATEIbHBIX MOTHBOB B IIOJIYYEHHH U TOCIEIYIOIIEM aHalln3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTHKEHUSX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPaBCTBEHHOI'0 CO3HAHUS, STUUECKOTO MOBEICHHS;

CIIOCOOHOCTH  OIIGHMBATh CHUTYalldd, CBS3aHHBIE C XHUMHYECKUMHU  SIBIICHUSMH,
U TMPUHUMATH OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OLIEHMBATh CBOE IOBEACHHE M TOCTYNKH CBOMX TOBApUIIEH C MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBUM dTUX TTOCTYITKOB;
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4) opMHUPOBAHUS KYJIHTYPbI 310POBbSI:

MOHMMAHUS I[IEHHOCTEW 370poBOro M Oe3omacHoro oOpasza >KH3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DPU3MYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coOnrofeHus MpaBui 0€30MacHOro OOpalieHHus C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
’)KU3HU U B TPYJOBOM JEATECIBHOCTH;

MOHUMAHHUS I[IEHHOCTH TMPaBWI HMHAUBUAYATbHOTO M KOJUIGKTUBHOIO 0€301acHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJICJICTBUNA W HENPHSTHS BPEIHBIX MPUBBIUEK (YIMOTPEOJICHHS aKOTOJIS,
HapKOTUKOB, KypEHUs);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHUKATUBHOH KOMIIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIbLCKOM JEATEIHHOCTH,
00I11IeCTBEHHO I0JIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTH€ B PEIICHUM MPAKTUYECKUX 3aJlad COIMAJIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

HWHTEpeca K MPAKTUYECKOMY H3Y4YEHHUIO0 Tpodeccuii pa3IMdyHOro pojia, B TOM 4YHCIC Ha
OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUM 110 XUMUU;

YBOKEHUS K TPYAY, JIOASM TpyAa U pe3yiabTaraM TPYJA0BOH JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYJIBHOW TPACKTOPUH OOpa3oBaHUs,
Oynymeil mpodeccuu u peaan3anuu COOCTBEHHBIX JKU3HEHHBIX IIAHOB C YU4ETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPpeOHOCTEH 00IIeCcTBa,

6) 3K0JI0OrH4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKU LIEJIECO00PA3HOTO OTHOILIEHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUA TJI00ATBHOTO XapakTepa SKOJOTUUECKUX MPOoOJIeM, BIUSHUS SKOHOMHUYECKUX
MPOIECCOB Ha COCTOSIHUE MTPUPOJTHOMN U COLIMATIBHOM CPe/Ibl;

OCO3HAHUs HEOOXOAMMOCTH MCIOJIB30BAHUS JOCTHKEHUN XUMUU JJI PEIICHUSI BOIIPOCOB
PalMOHAIBHOTO MIPUPO/I0TIOIB30BAHUS;

AKTUBHOI'O HENpUATUS ACHUCTBUM, NPUHOCAIIMX BpPEI OKPYKAOUIEH MPUPOIAHON cpere,
YMEHHsI TPOTHO3UPOBATh HEOJIArONPUSATHBIE HYKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U NTPENOTBPALLATD UX;

HaJIM4usl Pa3BUTOTO SKOJIOTUYECKOTO MBILIICHUS, JKOJOIMYECKOW KYJIbTYpbI, OIIbITa
JIEATEIIbHOCTH  DKOJOTMYECKON  HANpaBJIEHHOCTH, YMEHUS PYKOBOACTBOBATbCA HWMH B
MO3HABATEIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOIIIECTBEHHOW MPAKTUKU;

MOHUMaHHUs CHEeUUPUKA XUMUU KaK HAyKH, OCO3HaHHs €€ poiu B (PopMUpOBaAHUU
paIMoOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH [EJIOCTHOTO MPEICTaBICHUsS 00 OKPYKaIOIIEM
MHUpE KaK O €IMHCTBE MPUPOAbI M YEJIIOBEKA, B MO3HAHWHM MPHUPOJHBIX 3aKOHOMEPHOCTEW M
peleHrur IpodsieM COXpaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHU JUJII COBPEMEHHOM IMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BaXKHOW POJNIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEIIEHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOIO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, THUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PAa3BUTHU MEIHIIMHBI,
00ecTeueHnH yCIOBUN YCTICIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: [OHMMaHUA CYIIHOCTH METOJOB IO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BATh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHUs SBIEHUN OKPYXKAIOMIEro MUpa W MPOUCXOISIIMHUX B HEM HM3MEHEHUH,
YMEHHsI Ie1aTh 000CHOBaHHBIC 3aKJIFOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TaHHBIX
C LEJBIO TTOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XUMUYECKHE 3HAHUS JIJIsl PEIIeHUs pooIeM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;
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MHTEpeca K MO3HAHUIO U UCCIIeI0BATENIbCKON AESITETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAaHUM MO XUMHH B COOTBETCTBHUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOGHHOCTAM TpyAa B pa3iuuyHblx cdepax mnpodeccuoHanbHOM
NEeSITETbHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATBI

MertamnpenmMeTHble pe3yJbTaThl OCBOCHHMS Yy4eOHOro mnpenMera «XHUMHUS» Ha YpOBHE
cpenHero odmiero 06pa3oBaHus BKIIIOYAIOT:

3HaYMMbIe 11 (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEXKIUCIHUILTHHAPHbIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienru(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprusi, SIBJICHHE, MPOLECC, cUCTeMa, HaY4YHbIH (DaKT, MPUHIIUII, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHS, NCCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHE);

VHHUBEpCaJdbHble  yuyeOHble  JeHCTBHUS (mo3HaBaTenbHBIE, KOMMYHHUKATHUBHBIE,
peryiasTuBHbBIE), oOecneunBaone (opMUpOBaHHE (YHKUMOHAIBHOM T'pPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;

CIOCOOHOCTh ~ OOYy4YaroIIMXCS ~ MCIIOJIb30BaThb ~ OCBOEHHBIE  MEKIUCLUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble yueOHBbIE JAEWCTBUS B IO3HABATEIBHOU U
COLIMAJIbHON ITPAKTHKE.

MeTtanpeaMeTHble peE3yNbTaThl OTPAXKAIOT OBIAJCHUE YHUBEPCAIBHBIMH Y4eOHBIMU
M03HABATEIILHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBi1ajieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHE JeiiCTBUS:

CaMOCTOSITENIbHO  (DOpMYIHpOBaTH U aKTyalU3UpPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpeeNATh LETU ACSITeNbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUH HX JIOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaTh ICATEIILHOCTH C IMOCTABICHHBIMHU IIEIISIMU;

UCIIONIb30BAaTh TNPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICTSATH
XapakTepHbIe TMPHU3HAKKM TOHATHH W yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE OHITUS JIsl OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH ISl KIaCCU(UKAIIMH BEIIECTB M XUMHUECKUX PEaKIIHIA;

yCTaHaBIMBATh TPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3Yy4aeMbIMU SIBJICHUSIMH;

CTPOWUTH JIOTMYECKHE pacCyKACHUs (MHIyKTHBHBIC, MACIyKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHS,

OPUMEHSATh B MPOLECCe MO3HAHUS, MCIOJIb3YeMble B XUMHHM CHMBOJIMYECKHE (3HAKOBBIE)
MOJIEIH, TPE0OPa30BBIBATH MOAEIHHBIE MPEICTABICHUS — XUMUYECKUAN 3HAK (CHMBOJ) DJIEMEHTA,
XuMuueckass (GopMyna, YypaBHEHHE XHUMHUYECKOM peakiuu — TpU pPEIIeHuHd Y4eOHBIX
MIO3HABATENBHBIX M TPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BaHHBIE MOJEIHHBIE TPEICTABICHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 6azoBbIe HCCIeA0BaTEIbCKHE JIeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIIHil;

dopMmynmupoBaTh TEMW W 33Ja4M  WCCIEOBAaHUS, WCIONB30BATh IOCTABICHHBIE U
CaMOCTOSITENIbHO c(hOpMyTUPOBAaHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
1Tt (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITENILHOTO TIUIAHUPOBAHUS M MPOBEICHUS YYCHHUECKUX
HKCTIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUSI HAOJIOAATH 332 XOJOM MpOIlecca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMymupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOACIAHHOM
pabore;

pUOOpeTaTh OMNBIT YYEHWYECKOW HCCIIEOBATENbCKONM M IMPOEKTHOM J1eATeIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/0B peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB IIO3HAHHS.
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3) pabora ¢ ungopmManmen:

OpUEHTUPOBAThCS B PA3IMUHBIX HCTOYHUKAX HWHPOpMAIMK (HAy4IHO-TIOMYIISIpHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble Tocodus, pecypcel MHTepHeTa),
AHATM3UPOBATh HWH(MOPMAIIMIO PA3IUYHBIX BUIOB W (HOPM TIPEIACTABICHUS, KPUTUYCCKU
OILICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCT;

dbopMyIUpOBaTh 3ampOChl U MPUMEHSATH PA3IMYHBIE METONBI TPU TOUCKE U OTOOpE
uH(pOopMali, HEOOXOAUMOH /1JIs BBIIOHEHUS YUeOHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

PUOOPETaTh OMBIT MCIOIH30BAHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTHMAIBHYIO (hOpMy TpencTaBiIeHHs WH(GOPMAIUU (CXEMBI,
rpaduKH, TuarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCIIONIb30BAaTh HAYYHBIA SI3BIK B KA4eCTBE CpEICTBAa MPH pPadOTe € XUMHUYECKOM
uH(popMaliell: MNPUMEHSATh MEXIpeIMeTHbIe ((pU3nyecKue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BAaTh U MPeo0pa30oBbhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISIHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1eCTBUSAMM:

3aJaBaTh ~ BOMNPOCHl IO  CYIIECTBY OOCyKgaeMoM TemMbl B  XOJe JAMajora
W/WIA JTUCKYCCHUH, BBICKA3bIBaTh HJEH, (DOPMYIHPOBATH CBOW TPEUIOKCHHS OTHOCHUTEIIBHO
BBIIIOJIHEHU S MPEJIJIOKEHHOM 3a/1a4u;

BBICTYINIATh C TMPE3EHTALUEH PE3YJIbTAaTOB IMO3HABATEIBHOU JEATEIHHOCTH, MOJIYYCHHBIX
CaMOCTOSITEJIbHO MWJIM COBMECTHO CO CBEPCTHHUKAMU TIPU  BBIOJHEHUH XUMHUYECKOIO
IKCIIEPUMEHTA, IPAKTUYECKOH pabOThl IO WCCIICOBAHWIO CBOMCTB HW3y4aeMbIX BEIIECTB,
peanuzanuu yueOHOro mpoekTa u GopMyIupoBaTh BBIBOIbI

M0 pe3yibTaTaM MPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJIACOBAHMS TO3HMIIMK B XOJI€
o0cyxeHusI 1 0OMEHa MHEHUSIMU.

OBjaieHHe YHHBEPCAJbLHBIMH PEryJsiTHBHBIMU J1€CTBUAMM:

CaMOCTOSITEJIbHO IIJIAHUPOBAaTh M OCYHIECTBJIATH CBOK IMO3HABATEIbHYIO IEATEIbHOCTD,
ompenensis €€ LeNu W 3a/Jadd, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMplii alropuT™M JCUCTBUN NPU BHINOJHEHUH Y4E€OHBIX M HCCIIENOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee F3(PPEKTUBHBIN CIIOCOO UX PElIEHUs C yYETOM MOJIyYEHHUS! HOBBIX 3HAHUM O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYIIECTBIISITh  CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH Ha OCHOBE caMoOaHalu3a |
CaMOOILICHKHU.

HNPEAMETHBIE PE3YJIbTATBI OBYUEHUA B 11 kaacce

[IpenMeTHble pe3ynbTaThl OCBOEHHUsT Kypca «OOmiass M HeOpraHuyeckas XUMUSD»
OTPaXKaIoT:

c(OPMUPOBAHHOCTh TPEJICTABICHUI: O XHUMHUYECKOW COCTaBJISIONIEH €CTEeCTBEHHO-
HAay4YHOW KapTHUHBI MHpA, POJIM XHMHUHM B TO3HAHWM SIBJICHHUH NPUPOIbI, B (opMUpOBaHUU
MBIIUICHUST W KYJAbTYpPhl JHYHOCTH, €€ (YHKIIMOHAIBLHOM TPaMOTHOCTH, HEOOXOIUMOW st
pelieHusT TPaKTUYECKHX 3a/7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEE;

BJIAJICHUE CHCTEMOM XMMHYECKHUX 3HAHUH, KOTOpAs BKIIOYAET: OCHOBOIMOJIATAaOUIne
MOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTATH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETa/NINYecKkas, BOJOPOIHAA),
KpUCTAJUTMYECKasi ~ peméTka, THIBI XHMHUYECKHX  PEaKlUuid, pPacTBOpP,  DJIEKTPOJIHUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs] JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOW  peakIWH, XHWMHYECKOE€ paBHOBECHE), TEOPMH H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Aucconmanuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHHUS W TPEBPAIICHUS DHEPTUU MPU XUMHUUYECKHUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeKalKre B OCHOBE IMOHUMAaHUS TPUYMHHOCTA M CHUCTEMHOCTH XWMHYECKUX SIBIICHUM,
(dakTosornuecKrue CBEJCHUSI O CBOWMCTBAX, COCTaBe, MOMYyUYEHUU U OE30MacCHOM HUCIOIb30BAHUU
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MIPAKTUIECKOMN JCSITEIBHOCTH YEIIOBEKA;
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Cc(OPMHPOBAHHOCTb YMEHUH BBIABIATH XapaKTEpHbIE MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIIME IMOHSATHS IPU ONMCAHUU HEOPraHMYECKHX
BEILIECTB U UX MPEBPAIICHUH;

c(OPMHPOBAHHOCTh YMEHHH HCIIOIb30BaTh XMMHUYECKYIO CHMBOJIUKY JUIsI COCTaBJICHUS
(GopMyn BeIIECTB M ypaBHEHUH XHUMHUYECKUX pEaKLUH, CUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHBIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, ralméHas U3BECTb, HErall€Has W3BECTb, IIUTbEBAas COJA, NUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH OINPENENIATh BaJICHTHOCTh U CTENIEHb OKMCICHUS XUMHUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKON CBsI3U (KOBAJIEHTHAs, HOHHAS,
METaJUIN4YecKas, BOJOPO/HAs) B COCAMHEHUSX, TUI KPUCTAUIMUECKONW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJIEKYJSIpHAsl, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHM;

c(OpPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAICKHOCTh HEOPTaHMUYECKUX BEIIECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJIacCy/TpyIle COeAMHEHUH (IIPOCThIe BEIEeCTBA — METAJLIbI U
HEMETaJIJIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE TUAPOKCHIBI, COJIN);

c(OPMHPOBAHHOCTE ~ YMEHUH  PACKpBIBaTh CMBICH  IepHoAMYEecKoro 3akoHa [l
W. MenneneeBa u JEMOHCTPUPOBaTh €ro  CHCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO MU
HIPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHUN  XapaKTepU30BaTb 3JIEKTPOHHOE CTPOEHUE  aTOMOB
XUMHUYECKHUX 31eMeHTOB 1—4 nepuonos Ileprnoauueckoil cUCTEMbl XMMHUYECKHX 3J€MEHTOB /l.
U. MeHnzeneeBa, MCHOJB3Ysl TOHSATHS «S-, P-, O-3JEKTPOHHBIC OpPOUTAINY, «IHEPreTUYCCKUEC
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKHX 3JIEMEHTOB U HX
COCMHEHUH M0 NepuojgaM M rpymnmnam l[lepruoanyeckoil CUCTeMbl XMMUYECKUX JIEMEHTOB /Jl.
H. Menpeneena;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh (OMUCHIBATH) OOINE XUMUICCKUE CBOMCTBA
HEOPraHMYECKUX BELIECTB Pa3JIUYHBIX KJIACCOB, MOIATBEP)KIATh CYIIECTBOBAHUE I€HETHUYECKOM
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMHU C IIOMOILBIO YpPaBHEHUI COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIU;

c(OPMHPOBAHHOCTh yYMEHUS KIACCU(PUIMPOBATH XUMHUYECKHAE DPEAKLIUHU I10 Pa3THIHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIIOBOMY 3¢ (eKTy peakiuH,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH PEaKIuy, YIaCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHUI COCTaBIATh YPaBHEHMs PEAKIMN pa3IMUHBIX TUIIOB, MOJIHbIE
U COKpAallEHHbIE YpaBHEHUs peaklUii MOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuuy UayT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHHUW MPOBOJIUTH PEAKIUH, MOATBEP)KIAAIOIINE KaueCTBEHHBIH
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEUIECTB, pACHO3HABaThb ONBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUN PACKPBIBATH CYHUIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTb YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakIiiu OT
pa3IuYHbIX (AKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3neiicteus (mpunuun Jle Hlatense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh XUMHUECKHUE MTPOLIECCHI, JIEIKAIINE B OCHOBE
IOPOMBIIIJICHHOTO TOJYYEHUS CEpHOM KHCIOTHI, aMMHaka, a Takxke C()OpMUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYUCICHHUS C HCIOJB30BAHUEM IOHSITHS
«MaccoBasi JI0Js BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHWH Ta30B HpPU XUMHYECKHX
peaxiusax, Macchbl BEIIeCTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEakIMM BEIIECTB, TEIIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHHS SHEPTUU;
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c(hOpMUPOBAHHOCTh YMEHUN COOJIIO/IaTh TpaBUia MOJIH30BAHMUS XUMHUUYECKON TOCYAOU U
71a00paTOpHBIM 000PYZIOBAaHHEM, a TAKXKE MTPaBUiIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH IJIAHUPOBATH M BBINOJIHATH XUMUYECKHH HSKCIEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlM3aTopa, OINPEAEICHUE Cpeiabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON pEeakLUH, PeaKIMd HOHHOrOo OOMEHA, KAaueCTBEHHbIC pEaKIMM Ha
cynbdar-, kKapOoHAT- U XJIOPHUI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIBHBIX
3ajay 1o Ttemam «Metamiel» M «Hemeramnel») B COOTBETCTBMM C IIPaBUJIAMM TEXHUKHU
0€30IaCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH H JIAOOPAaTOPHBIM 000PYJOBAHUEM, MIPEICTABIISATH
pe3yibTaThl XUMHUYECKOrOo 3KCIIepUMEHTa B (OpME 3alUCH YPaBHEHHI COOTBETCTBYIOLIMX
peakuuii 1 GOpMyITUPOBATH BHIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH aHAJIM3UPOBAaTh XUMHMUYECKYIO HH(POPMALHIO,
[I0JIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpEeAcTBa MaccOBOW KOMMYHHUKalMM, MHTepHEeT u
ApYTHUX);

c(OPMHPOBAHHOCTh yMEHHUH COOMIONaTh MpaBHJa SKOJIOTMYECKH LEJIeco00pa3Horo
IOBEJICHU B OBITY M TPYJOBOH JEATEIBHOCTH B LENAX COXPAHEHUs CBOEro 370pPOBbsi M
OKpY’Karolled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3ACWCTBUS HA JKHUBBIE OPraHU3MBbI
OIpe/ieNI€HHBIX BEIEeCTB, MOHUMas cMblci nokasatens [TJK, noscuare Ha npumepax crocoObl
YMEHbILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUid 00ydYaroIuxcs C OrPaHUYEHHBIMH BO3MOXXHOCTSMHU 370POBbS: YMEHHE IPUMEHSThH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/AAaX MO3HAHMSI BEILIECTB M XUMUYECKHUX SIBJICHUI;

JUIS CIIETIBIX M CIa00BUAALIMX O0YyJaroIUXCs: YMEHUE UCII0JIb30BaTh Pelibe(hHO-TOUCUHYIO
cucremy obo3Hauenuit JI. Bpaiins mis 3anucn xumuaeckux Gopmyi

COJEPXAHUE OBYYEHUA
11 KJIACC
OBIIAA 1 HEOPITAHUYECKA S XUMMA
TeopeTnueckne 0CHOBbI XUMHH

XuMHUECKUN aneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs 000J0YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, s-, P-, d- amemeHTbl. OCOOCHHOCTH
pacripesielIeHUs] AJIEKTPOHOB MO OpOUTANIIM B aTOMaX 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(UTypalysi aTOMOB.

ITepuognueckuit 3akoH u Ilepuoguueckas cucrema XUMUYECKUX diieMeHTOB [l
U. MenpneneeBa. CBsi3p nepuoguueckoro 3akoHa U Ileproguueckoil CHUCTEMBl XMMHUYECKHUX
anemeHToB JI. 1. MeHzeneeBa ¢ COBPEMEHHOM TEOPHEW CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHUECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. Buabl xumMudeckoi CBsi3U (KOBaJIeHTHAast
HEMOoJIsSIpHasl U TOJIsIpHAas, MOHHAsA, MeTaJuIMuyecKkas). MexaHu3Mmbl 0Opa3oBaHUsl KOBaJEHTHOU
XUMUYECKON CBSA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DNEeKTpOOTpULATENBHOCTh. CTENEeHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemecTBa MONEKyJISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHs. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTvie 0 qucnepcHBIX cucteMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBasi 101
BEILIECTBA B paCTBOPE.

Knaccugukamus  HeopraHumueckux coeauHeHui. HomeHkmatypa  HeopraHMYecKuX
BEIIeCTB. [ eHeTHueckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAAISKAIUX K Pa3TUYHBIM
KJIaCCaM.

Xumuyeckas peakuus. Kiaccupukanuss XUMHUYECKUX peakUil B HEOPraHWYECKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHMs U NpEBpAILEHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUIX.
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CkopocTh peaknuu, €€ 3aBHCHMOCTh OT Pa3IMuHbIX (akTopoB. OOpaTUMBIE pPEaKIIUH.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIONIME HAa COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [latensbe.

DnekrponuTtrueckas aucconuanus. CuipHbie W cinadbie 37eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHasl, IEeT0YHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

OKCNEPUMEHTAJIbHBIC METOAbl M3YYEHHUsI BEIIECTB M WX MPEBPAIICHUN: AEMOHCTpaIUs
tabnui «llepuonnueckas cucrema xumudeckux siaemeHToB . W. MenneneeBa», u3yueHue
MOJIeJIeH KPUCTAJUTMYECKHUX PELIETOK, HaOJII0ICHUE
Y OMHCaHWE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHHUE MMEPOKCH 1A BOJAOPOIA B
MPUCYTCTBUM  KaTajau3aTopa, OINPENEICHUE Cpeabl PacTBOPOB BEUIECTB C  MOMOIIBIO
YHHBEPCATHHOTO MHIMKATOPA, PEAKIIM MOHHOTO OOMEHA), MPOBEICHUE MPAKTHIECKONH pabOThI
«BnusHue pa3auvHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUN.

PacuérHbie 3amaun.

Pacuétbl Mo ypaBHEHHUSIM XUMHUYECKUX PEAKIMIA, B TOM YUCJIE TEPMOXUMHUUYECKHUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM TTOHSATHUS «MACCOBAasi JI0JI BEIIECTBAY.

Heopranuueckasi xumus

Hewmeramnmnsl. [Tonoxxenne nemeramioB B [leproanyueckoi cucteMe XUMUYECKUX JIEMEHTOB
. U. MenneneeBa U OCOOCHHOCTH CTPOCHHsI aroMoB. (DHU3WYECKHE CBOHCTBA HEMETAJLIOB.
AJUTOTpONIUST HEMETAUIOB (Ha IpUMEpe KUCIOpoa, cepsl, hocdopa u yriaeposa).

XHWMHYECKUE CBONCTBA BAXKHEWIIMX HEMETAUIOB (TallOTeHOB, cephl, azora, (docdopa,
yIiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertannel. [lonoxxenune meramioB B [lepuoandeckon cucTeMe XUMHYECKUX 3JI€MEHTOB /JI.
N. MenpaeneeBa. OcoOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmiue
¢usznueckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HaNPsSHKECHUIN
METaJIJIOB.

XUMHYECKUE CBOWCTBA BAKHEHINIMX METAUIOB (HATPUH, KalWid, KaJbIMA, MarHuw,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUMN.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTamioB B OBITY U TEXHHKE.

OKCIIEpUMEHTAIbHBIC METO/bl M3YYECHHS BEIIECTB W WX MPEBPAIICHUN: HW3YYCHHE
KOJUIeKIIMU «MeTalibl U CIUIaBbl», OOpa3lOB HEMETAIIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a/71a4, HaOJIOJIEHWEe W  OINKCAaHME JIEMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeHiCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOpPAMM KHUCIOT M IIENOYed, KaueCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIIIOB).

Pacu€THble 3a0a4H.

Pacuérer maccel BemecTBa WM 00bEMA Tra3oB MO M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMM BEIIECTB, Pacuy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEIIECTB UMEET MTPUMECH.

XuMHS U KU3Hb

Ponps xumun B oOecrieueHUN YKOJIOTHYECKOMN, SHEPTETUUECKON U MUIIEBOM O€30MaCHOCTH,
pa3BUTUM MeauLMHbL. [loHATHE O HayuyHBIX MeETOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKunii.

[IpencraBinenuss 00 OOMMX HAYYHBIX NPHUHIUINAX MPOMBIIUIEHHOTO  TOTYYCHHS
BaKHEUIIINX BEIIECTB.

UYenoBek B MHpE BEIIECTB M MaTEpPHUANIOB: BaXHEHIINE CTPOUTEIbHBIE MaTepUallbl,
KOHCTPYKIITMOHHBIC MaTepUalibl, KPAcKH, CTEKJIO, KepaMHKa, MaTepuaiabl s DJICKTPOHUKH,
HAaHOMAaTepHaJlbl, OpPraHNYECKHE U MUHEpAIbHbIC yI0OpEHUS.

XuMHS ¥ 3I0pPOBbE YEIOBEKA: MTpaBUjIa UCIIOJIb30BaHUS JICKAPCTBEHHBIX MPENapaTos,
npaBuiia 6€30MacHOTO MCIIOIh30BaHMSI IPENapaToOB OBITOBOM XUMUU B TTIOBCETHEBHOM JKU3HH.

Me:xnpeaMeTHbIE CBSI3H.

Peanmu3zanus MeXmpeaMEeTHBIX CBSI3€H MpU M3YYeHHH OOIIEH M HEOPraHUYEeCKOW XMMHH B
11 xmacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH,
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TaK W TMOHSTHH, SBISIIONTUXCS CUCTEMHBIMH JIJIsI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIH (paKT, TUTIOTE3a, 3aKOH, TEOPHUsI, aHAJTU3,
CUHTE3, KIacCU(UKalus, NEePUOANYHOCTh, HAONIOJCHHUE, JKCIEPUMEHT, MOJCIUPOBaHNE,
HU3MEpEHHUeE, SIBJICHUE.

®dusnka: marepus, dHEpPrusi, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETHUUYECKU YpOBEHb, BEIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYNHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTbh.

buonorus: kierka, opraHu3M, S3KOCHCTeMa, OHocdepa, MakKpo- M MHKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuUHEpasIbI, TOPHBIE TIOPOJIBI, TOJIE3HBIE UCKOITAEMbIE, TOIIUBO, PECYPCHI.

TexHomorust: XuMHUecKasi IPOMBIIIUIEHHOCTb, METAJUTYPrHUsl, IPOU3BOJICTBO CTPOUTEIHHBIX

MaTCpUuaJIOB, CENBCKOXO03SHCTBEHHOE IIpOU3BOJICTBO, nmumceBas MMPOMBIINIJIICHHOCTD,
(l)apMaIIGBTI/I‘-IeCKaH IMPOMBIIIJICHHOCTD, IIPOU3BOACTBO KOCMETHUYCCKUX nmpenaparos,
IMPpOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTCpHraJIoB, QJICKTPOHHAsA IMPOMBIINIJIICHHOCTD,
HaHOTCXHOJIOTHUH.

TEMATHYECKOE INTAHUPOBAHUE

11 KJIACC
Ne HaumeHnoBaHwue pa3ieiioB U TEM IIPOrpPaMMBbI KonudgecTBo yacos ‘
n/n Bcero| Kontp. |[[Ipaktuu
pao. €CKHe
‘Paane.n 1. Teopernyeckne 0CHOBbI XHMHH ‘
1.1(|Ctpoenue atomoB. Ilepuoanueckuii 3akon u [lepuoanueckas 3 0,5
cucteMa xuMu4ieckux snemenToB . . Meneneesa

|1.2 HCTpOGHI/Ie BemecTBa. MHOT0OoOpas3ue BEIecTB H 4 H 0,5 H |
‘1.3 HXI/IMI/IquKI/Ie peaKIuu H 6 H 1 H 1 ‘
‘I/ITOFO 0 pazeny H 13 H H ’
‘Pa3)1e.11 2. Heoprannyeckasi Xumust ’
|2.1HMeTaJIJH,I H 6 H 0,5 H |
|2.2HHeMeTaJ'IJ'II>I H 9 H 15 H |
|2.3 HCBHBL HEOPraHUYECKUX U OPTaHMUYECKUX BEIIECTB H 2 H H |
‘I/ITOFO 0 pa3ferny H 17 H H ‘
‘Pa3z1e.11 3. XumMus 4 :KU3Hb ’
‘3.1 HXI/IMI/ISI 1 KU3Hb H 4 H H ’
II/IToro 0 pazzeny H 4 H |
|OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME 134 4 | 3 |




