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1. HJIaHI/IpyeMBIe pe3yJbTaThbl 0OCBOCHUA yqeﬁnoro nmpeamMera

Pabouas mporpamma paspaboTaHa Ha OCHOBE OCHOBHOW 00pa30BaTEIBHON MPOTrPaMMBI
cpennero obiero oopazoanusi MOBY «COII Ne 2» (matee — OOIT COO MOBY «COILII No2y)

IInanupyemsble pe3yabTarhbl onpeneieHsl B coorserctBun ¢ OOIT COO MOBY «COII
Ne 2», pasmenom 1.2, «[lmanmpyembie pe3ynbTaThl OCBOCHHS OOYYAarOIIMMUCS OCHOBHOM
00pa30BaTEIILHON MTPOrPaMMBI OCHOBHOTO 00111ero oOpa3oBanus» u mojapasaen 1.2.3.12. « Xumuu
(0a30BBIii YPOBEHB)»

®I'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM cpenHero oo0miero oopazoBaHus (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM Ui pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
MIPOrpaMM CpeiHero oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS NPEAMETa « XUMUS» Ha YPOBHE CPEIHETr0 00111ero 00pa30BaHusl BbIEIEHBI
CJIEAYIOIIHNE COCTaBJISIOIINE!

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONW TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOy4aroIuxcs PyKOBOJCTBOBATbCS B CBOEH IEATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYLIIUMH LEJOCTHOW CHCTEME XHUMHUYECKOTO
o0pazoBaHus;

HaJIMYME MPABOCO3HAHMS SKOJOIMUYECKOW KYJIbTYphl M CIHOCOOHOCTM CTaBUTh LIEIH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3YAbTAThl OCBOCHUS IpeIMeTa « X UMUS» TOCTUTAKOTCS B €IMHCTBE yUEeOHOM
U BOCIUTATEIbHON AEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHUYECKHUMHM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U HJEAJAMHU POCCHUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIECTBE HOpPMaMH M IPAaBUJIAMU IOBEJICHMS, CHOCOOCTBYIOIIMMHU IIpolieccam
CaMOIIO3HAHUs, CaMOPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTU 00YYaIOLIMXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
OIIbITA [T03HABATEIbHOMN U IPAKTUYECKOH AEATEIbHOCTH 00yUarOIUXCs 110 Pealn3aluy NPUHATHIX
B 00I11€CTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA.

0CO3HaHMs 00YYaIOUIMMHCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKEeHUS K
3aKOHY U NPaBONOPAIKY;

IPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JAEATEILHOCTU MPH CO3/IaHUU YYE€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX M NM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY M HAy4HOMY HAacJEQUI0 OTEYECTBEHHOMU
XUMUHY;



YBaKEHHsI K IPOIECCYy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS HAayKH €CTh Pe3yJbTaT UIUTEIBHBIX HAOIOJCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, IIOCTOSIHHOTO TPy YUEHBIX U MIPAKTUKOB;

WHTEpeca M TIO3HABATEIBHBIX MOTHBOB B TMIOJYYCHHH M TIOCIEIYIOIIEM aHalIHu3e
nHGOPMAIINU O IEPEAOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHONW XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MMOBEICHHS,

COCOOHOCTH OIICHUBAThH CUTYAINH, CBSA3aHHBIC C XHMUYECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PEIICHHSI, OPUCHTUPYICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OILIGHMBATh CBOE TOBEJCHWE M TOCTYNKHA CBOMX TOBApHUINEH C MO3HIUI
HPaBCTBEHHBIX U TIPABOBBIX HOPM M OCO3HAHHE MOCIIEICTBUIA ITHX MTOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHUMAaHMs 1IEHHOCTEM 370poBOTO M Oe30macHoro obpas3a >KU3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3NIECKOMY M IICUXUIECKOMY 3I0POBBIO;

coOIo/IeHUsT TPaBWJI OE30MAaCHOTO OOpaIleHusi C BEHIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJOBOH EATEITHHOCTH,

MOHUMaHUS [EHHOCTH TPaBUJI WHAWBHIYAILHOTO W KOJUIGKTUBHOTO 0€30IMacHOTO
MIOBEJICHHSI B CUTYAIIUSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JTIOJICH;

OCO3HAHHS TOCIEACTBUI M HENPUSTHS BPEIHBIX NPUBBIUEK (YIIOTPEOICHUS aTKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0oBOro BocnuTaHMs:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIEI0BATEIbCKON JIeATEIbHOCTH,
OOLIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pEIICHUH MPAKTUYECKUX 3a/1ad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXKEHUSA K TPYY, JIOAAM TPYyJa U pe3ysbTaTaM TPYI0BOH AESITeIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOODY HHIMBUAYAIbHOU TPAeKTOPUH 00pa3oBaHusl, Oy myiieit
npodeccuu U peanzaluyd cOOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) HK0JIOrH4ecKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPOOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATBHOU CPEIbL;

OCO3HaHHS HEOOXOAMMOCTHU HCIOIb30BaHUS JTOCTHKEHUN XUMUU JUIsl PEIIeHUs BOTIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

aKTUBHOTO HENpPUATUS NEMCTBUH, MPUHOCALIMX BpEA OKpYXKaroled MpupoIHOU cpene,
YMEHHUSI TPOTHO3UPOBATh HEOJIAroNpHUsTHbIE SKOJOTHYECKUE MOCIEACTBUS MpeapUHUMAEMbIX
JNEUCTBUN U NPENOTBPALLATD UX;

HQJINYMS PA3BUTOTO SKOJIOTUYECKOTO MBIIUIEHUS,, JKOJIOTHYECKOH KyJIbTYpbI, OIbBITa
JEATeNbHOCTH  SKOJIOTUYECKOM  HAalpaBJIEHHOCTH, YMEHHUS PpPYKOBOJCTBOBaTbCS HMHU B
M03HABATEIbHOM, KOMMYHUKAaTUBHON M COLIMAIbHON MPAKTUKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MPOTHUBOCTOATH HJICOJIOTHU XeMO(pOoOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:



C(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MTPaKTUKU;

MOHMMAaHUS CHeuu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
paMOHATBFHOTO HAYYHOT'O MBIIIICHUS, CO3JJAHUN LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIIeM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny npodieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTHM XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMHU: B €€
F'YMaHUCTUYECKOW HAINPaBICHHOCTH U BaKHOW POJM B CO3JaHUM HOBOW 0a3zbl MaTepuaIbHOU
KYJIbTYpbI, PELICHUH IT100abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA — ChIPHEBOM,
SHEPreTUYECKOM, IMHUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI,
00ecreyeHny yCIOBUM YCHEIIHOTO TPY/Aa U SKOJOIMYecKd KOM(POPTHOM KU3HU Ka)KJIOTO 4JIeHa
o0l11ecTBa;

€CTECTBEHHO-HAYyYHOM TI'PAaMOTHOCTHM: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS JUIS
aHaJin3a U OOBACHEHUS SBJICHUM OKPYXKAIOUIEro MHUpPAa M MPOUCXOAIIMX B HEM H3MEHEHHUH,
YMEHHS JieiaTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINXCS TaHHBIX
C 1IEeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS JUTSl pelIeHUs TpoOiieM
B pEAIbHBIX KU3HEHHBIX CUTYAILIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEILCKON eI TENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY O0pa30BaHMIO M €aMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHMM 10 XMMHMHM B COOTBETCTBUM C JKU3HCHHBIMHU
MOTPEOHOCTSMU;

HWHTEpeca K 0COOEHHOCTSIM TPy/Ia B pa3IudYHBIX cepax mpodecCHOHATbHON ASSITEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIFOYAIOT:

3HaYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEKIUCIHUIIHHAPHBIC
(MexTpeIMeTHBIC) OOIeHayYHbIC TIOHATHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHsl, SBJCHUE, MPOLIECC, CUCTEMa, HAy4HbIH (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOII0ICHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CIOCOOHOCTh  OOyYaroOIIMXCA  KCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE HCWCTBHUS B TO3HABATEIHHOU U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh W aAKTyallU3UpPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;



ONpENENATh LEIN JEATENbHOCTH, 3aJaBasi INapaMeTpbl M KPUTEPUM HX JOCTUIKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

HCII0JIb30BAaTh IPU OCBOEHUM 3HAHUM INPUEMBI JIOTMYECKOTO MBIIJIEHHUS — BBIIEISTH
XapaKTepHble IPU3HAKKM TMOHATHMM W YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIUE MMOHATHS JIs1 OOBSICHEHHSI OT/ICIIBHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(DUKAITUHN BEIIECTB U XUMUYECKUX PEAKIINH;

yCTaHaBIMBATh NPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMY;

CTPOUTH JIOTMUECKUE PACCYKACHUS (MHIYKTUBHbBIE, IElyKTUBHbIE, [10 aHAJIOTUH ), BBISIBIISTH
3aKOHOMEPHOCTH U IPOTUBOPEUMS B pacCMaTpUBAEMbIX SBJICHUSX, (POPMYIHpPOBATH BBIBOJBI U
3aKJIFOUEHUS;

MIPUMEHSTh B MPOLIECCe MO3HAHUS, UCIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKHE (3HAKOBBIE)
MO/, MpeoOpa30BbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMHUECKUN 3HaK (CUMBOJI) 3JIEMEHTA,
XuMHueckas (¢GopMysa, YpaBHEHME XHMHMYECKON peakuud — TMpU pelIeHUd Y4eOHBIX
[I03HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHITh Ha3BaHHbIE MOJIENIbHBIE ITPEJICTaBICHUS 151
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIU.

2) 0a30BbIe HCCJIEA0BATEIbCKHE IeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHIA;

dbopMmynupoBaTh LE€TM M 33JaYd  HUCCIEJOBAHHUSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYTUPOBAHHBIE BONPOCHl B KAYECTBE MHCTPYMEHTA TMO3HAHUS M OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI MO TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HaBBIKAMHM CAMOCTOSITENILHOTO IUIAHUPOBAHUS M TPOBEIACHHS YUEHHUECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3ynbTaT, (OopMyIUpoBaTh OOOOHIEHUS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIENOBATEILCKOW W TPOEKTHOW JESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY IIOMCKY METOJOB pElIeHUs
MPAKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (HaAYy4HO-TIOMYJsIpHAs
JuTepaTypa XMUMHYECKOIO COJepXaHHus, CHpaBOYHbe MocoOus, pecypcel HHTepHera),
aHaAJIM3UPOBATh HH(GOPMALIUIO PA3IMUHBIX BUIOB U ()OPM MpeACTaBICHUS, KpUTHUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dbopMmynupoBaTh 3ampoCchl U MPHUMEHSTh pa3IUYHbIE METOJbl IMPH TOUCKE U O0TOOpe
uHpopMaluy, He0OXOAUMOM /ISl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT KCIOJIb30BaHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAIBbHYIO (OpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOJIHUIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAyYHBIH $3BIK B KauyecTBE CpeACTBa MNpH padoTe C XUMHUYECKOU
uHpopMaluen: TPUMEHATh MEXNpeAMETHbIe ((hU3MYecCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, PopMyIbI, aO0peBHATYpPBI, HOMEHKIATYPY;

UCIOJb30BaTh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMU AeHCTBUAMM:



3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYK/JIaeMOW TEMBbI B XOJI€ JAUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIFHO  BBITIOJTHEHUS
MPEeJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMENl Pe3yabTaTOB INO3HABATEIBHOU NESTEIBHOCTH, IOIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUH XUMHUYECKOTO
SKCIEPUMEHTA, IPAKTUYECKOW paboThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BELIECTB,
peanu3anu y4eOHOTO TMpoekTa U (HOPMYIHPOBATH BBIBOJBI IO PE3YJAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMUSI MO3UIIMIA B X0/1€ OOCYKJICHHS 1 0OMEHAa MHEHHSIMHU.

OBi1ajeHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO [MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompezenss €€ Lenu U 3aladd, KOHTPOJIUPOBaTh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
IpeaiaraéMblii aaropuT™ ACWCTBUM MPH BHINOJHEHUHM Y4EOHBIX M HCCIIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIOCOO UX PEIICHUs C YyYETOM IMOJyYeHHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBJISITH CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HAa OCHOBE CaMOAaHaIN3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIbBTATBI
10 kaace

[IpenmeTHBIE pe3ysbTaThl OCBOCHHUS Kypca «OpraHndecKkasi XuMus» OTpakaroT:

c(hopMUPOBAHHOCTD MPECTABICHUN O XUMUYECKON COCTABIISIIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHUpPA, POJIM XUMHUU B TO3HAHWUU SIBJICHUN MPUPOJBI, B (POPMUPOBAHUHN MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOOUMOM [Uid pelieHus
MPAKTUYECKUX 3a/7a4 M SKOJOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOIHOM Cpee;

BJIAJICHUE CHCTEMOW XMMHMUYECKMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIINE
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTD,
AIIEKTPOOTPHUIATENILHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas (opmyna (pa3BépHyras U
COKpaiméHHasi), MOJib, MOJIApHAs Macca, MOJSPHbIE 00BEM, yYIIEpOIHBIM  CKeJeT,
(GyHKIMOHATbHAS TPYIIA, paguKan, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPOJ U a30TCOJEpKAIINE COCIUHEHHS, MOHOMED, MOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHHUECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEKalllue B OCHOBE NOHUMAaHUs
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOTMYECKUE CBEACHUS O CBOICTBAX,
COCTaBe, MOJy4YEeHUH 1 0€30MaCHOM HCIOJIb30BAHUHU BAXKHEUIITUX OPraHMUYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU IEATEIbHOCTH YEJIOBEKA;

chOpMUPOBAHHOCTh YMEHHI BBISABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
HX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME MTOHATHS IIPU OMIMCAHUU COCTAaBa, CTPOCHUS U
MPEBPALLEHUN OPTAHUYECKUX COCAUHECHUN;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (GOpMYyN OPraHUYECKUX BEIIECTB
Y YPaBHEHUM XUMHMUYECKUX PEaKLUW, U3rOTABIMBATH MOJIEIN MOJIEKYJI OPTAaHUYECKUX BEILECTB
JUISL WIUTFOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICIKHOCTh U3YYCHHBIX OPraHUYEeCKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMpEeAeNEHHOMY KIACCy/TpYIIe COeAMHEHUN
(yrneBoAoponbl, KHUCJIOPOJ M  a30TCOAEpKAlIUEe COEAUHEHUs, BBICOKOMOJEKYJSPHbIE
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COCJMHEHUs), JaBaTh MM Has3BaHMA O cucremarndeckoi Homenkinatype (IUPAC), a takxe
NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUJICH,
alleTWICH, STHICHIJIMKOJb, TJIMIEPUH, (eHon, (opManbAerun, aneraibIeruj, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsl KUCJIOTa, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, (PyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa [uist 00bSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpPMUPOBAHHOCTh YMEHUH XapakTepus3oBaTb COCTaB, CTpOCHHE, (UINYECKHE U
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENEH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, TJIMLEPHH, (EHOJI, aleTalbAeruj, MypaBbuHasi U yKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBAThH
TCHETHYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHHSMHU COOTBETCTBYIONIMX XHMHUYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTb MCTOYHUKH YIJIEBOJOPOAHOIO CHIPhS
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh yMEHHHA TPOBOANWTH BBIYUCICHHUS 110 XUMHYECKUM YpaBHEHHSIM
(Maccel, 00bEMA, KOJIMYECTBA UCXOTHOTO BEIECTBA WIIU MPOJYKTa PEAKIIUHU 110 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MIIM NIPOAYKTOB PEAKIIUN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MIO3HAHUSA, MCIOJIb3YEMBIX B XHMUU TIpU M3Y4YEHUH BEILECTB M XUMHYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIs IPUHATUS PEIIEHU B KOHKPETHBIX dKU3HEHHbBIX CUTYALUsAX, CBA3aHHBIX
C BEILLIECTBAMU U UX IPUMEHEHHUEM;

c(OPMHPOBAHHOCTh YMEHUH cOOMIOaTh IPaBUia MOJIb30BAHUS XUMUYECKOH Mmocynoil u
1a00paTOpHBIM 000PYIOBAaHUEM, A TAKXKe IpaBHUiia OOpAIEHUs C BEIECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSAMU TI0 BBIIOJHEHHIO JA0OPATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpalleHHus OpraHUYEeCKUX BEIECTB MPH HArpeBaHWUM, MOJYYECHHUE ITUIICHA U U3Y4YEHHUE €ro
CBOMCTB, KaUeCTBEHHbIC PEAKLIMU OPIaHNYECKUX BEILECTB, A€HATypalKsl OEIKOB IPU HarpeBaHMH,
LIBETHBIE PEAKLINU OEJIKOB) B COOTBETCTBUU C IPABUIIAMHU TEXHUKHU O€30I1aCHOCTH PU 0OpallieHnn
C BEIIECTBaMHM U J1a0OpaTOpHBIM 00OPYHOBAaHHEM, IPEJICTABIATh PE3YJIbTaThl XUMUYECKOTO
JKCIepUMeHTa B (OpME 3aluCU YpPaBHEHUH COOTBETCTBYIOIIMX pEeAKUMA U (OpMYJIHNpOBATH
BBIBO/Ibl HA OCHOBE 3TUX PE3YJbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIo,
MOJIy4aeMYI0 U3 pa3HbIX HCTOUHUKOB (CpeJCTBa MaccoBOM nHpopmanuu, MHTEpHET U APYIruXx);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsT B OBITY M TPYJOBOH [EATENBHOCTH B LEISAX COXPAHEHUS CBOETO 37I0POBbS U
OKpY>Karollel MPUPOJHON Cpelbl, 0CO3HAaBaTh OMACHOCTh BO3AEUCTBHUS Ha >KUBbIE OPraHU3MbI
OTpeNIeNEHHBIX OpPraHMYeCKUX BellecTB, MOHMMas cwmbici mokazatens [IJK, mosicHaTe Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JIIs 06yqaloumxca C OI'paHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBBA: YMCHUC IPUMCHATH
3HaHUA 06 OCHOBHBIX JOCTYIIHBIX MCTOJAaX IMMO3HAHW BCIICCTB U XUMHUUYCCKUX SIBJIGHI/II;'I;

JUISL CIICTIBIX U CIIA00BUISIIUX O0YJAIONUIUXCS: YMEHHE UCIIOIb30BATh PENbe(PHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiinst st 3anvicu xumudeckux Gopmyi.

11 knacc

[IpenMeTHBIC pe3ybTaThl OCBOCHUS Kypca «OO0Ias 1 HeopraHuIecKass XUMHUSD OTPAKAIOT:

c()OpMHUPOBAHHOCTL NPEACTABJICHMN: O XUMHUYECKOW COCTaBISIOLIEH €CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWW SBJICHHUW TPUPOJBI, B (POPMUPOBAHUU
MBIIICHUS. U KyJAbTYpPhl JHYHOCTH, €€ (DYHKIIMOHATBLHOW T'PAMOTHOCTH, HEOOXOIUMOM st
pelIeHNs MPaKTUYECKUX 3a7a4 M 3KOJOTHYeCKH 000CHOBAHHOTO OTHOILIEHHUS K CBOEMY 37J0POBBIO
U MIPUPOJTHOM Cpelie;

BJaJlecHHe CHCTeMOH XMMHYEeCKHX 3HAHUi, KOTOpas BKJIIOYAET: OCHOBOIOJIATaollne
MOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIDHBIH O00BEM, BaJIEHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb
OKUCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBI XAMHYECKHX  PEaKIUid, pacTBOpP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAss TUCCOLMALUS, OKUCIUTENIh, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOHN PEeaKIui, XHMUYECKOE PABHOBECHUE); TEOPUH 1 3aKOHBI (TEOPHSI dJEKTPOJIUTUIECKON
qucconranuu, nepuoandeckuii 3akoH J[. M. MenneneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB,
3aKOH COXPAaHCHMsI W TIPEBPAIICHUS] SHEPTUU TPU XUMHUYECKHUX PEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH, MHPOBO33PEHUYECKHE 3HAHUs, JIEKAIIWE B OCHOBE MOHHMAaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMYecKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4eHUH U O€30MacHOM HCIIOJIb30BAaHUHM Ba)KHEUIIMX HEOPraHWYECKHX BELIECTB B
OBITY U IPAKTHYECKOMN AEATEIbHOCTH YEJIOBEKa;

cpopMHPOBAHHOCT yYMEHMIl  BBISIBJASATb  XapaKTE€pPHbIE NPU3HAKU  TOHATHH,
YCTaHaBIMBATh WX B3aWMOCBS3b, MCIOJb30BATh COOTBETCTBYIOIIME IOHATHUS IPU ONUCAHUU
HEOPraHUYECKHUX BEIECTB U UX IPEBPALLECHUN;

cpopMHPOBAHHOCTH YMEHH MCIIOJIB30BATh XUMUYECKYIO CUMBOJIMKY JJII COCTABJICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKHX pEaKIil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHbIe Ha3BaHHUS OTACIBHBIX HEOPraHHYECKHX BEHIECCTB (YrapHbIN Ta3,
YIJIEKUCIIBIA Ta3, aMMHAK, ralméHas W3BECTh, HEram€Has H3BECTb, NIUTbEBas COJA, MUPUT U
ApyrHe);

cpopMHPOBAHHOCTH YMEHHIl OIpeleJiATb BAJICHTHOCTh M CTENEHb OKHUCICHUS
XUMUYECKUX DJIIEMEHTOB B COEAMHEHMSX pA3JIMYHOTO COCTaBa, BHJ XUMHUYECKOM CBS3U
(KoBasieHTHAsi, MOHHASA, METAJJTNYeCKas, BOJOPOJHAsI) B COCIMHEHUSX, TUI KPUCTALIMYECKON
pEMIETKH KOHKPETHOTO BELIECTBA (aTOMHAas!, MOJIEKY/sipHAsl, MOHHAsA, METaJNInYecKas), XapakTep
Cpelibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COECTMHEHU;

cpopMHPOBAHHOCTH YMEHHIl YCTAHABJMBATBH [PUHAUICKHOCTh HEOPTaHUYECKUX
BEIIECTB M0 UX COCTaBY K OMPENeNEHHOMY KIACCy/TpYIIe COeAUHEHUN (MPOCThIE BEIIECTBA —
METaJTbl U HEMETAIIJIbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE THAPOKCHIBI, COJIN);

c(popMHPOBAHHOCTL YMEHHH PaCKpPbIBATL CMBICI Iepuoaudeckoro 3akona JI. M.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

cpopMHPOBAHHOCTH YMEHHH XapaKTepPU30BATh DSJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JIeMeHTOB 1—4 nepuonos Ileproanyeckoit cucteMbl XuMuueckux nemeHToB . U.
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MenzeneeBa, HCHOJB3YS TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANINY, «IHEPreTUUYCCKHUEC
YPOBHW», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHUYECKUX DJIEMEHTOB M HX
COEMHEHUH MO nepuojaM U rpynnam llepuoauyeckoil cucteMbl XUMHYECKUX 3iieMeHToB [l. WM.
Menneneena;

c()OpMHUPOBAHHOCTL YMEHHIl XapaKTepu30BaThb (ONUCHIBaTh) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPraHMYECKUX BEILIECTB pa3IMYHbIX KJIACCOB, IOJATBEPXKJIaTh CYLIECTBOBAHUE
IFEHETUYECKON CBA3M MEXJy HEOpraHMYeCKMMHU BEleCTBaMU C IIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

chopMHPOBAHHOCTH YMEHHUS KJIACCH(PUUMPOBATH XUMUYECKUE PEAKIIUHU IO PA3IMUHBIM
IpU3HaKaM (YMCIy U COCTaBy pEarupyrollMX BELIECTB, TEIUIOBOMY J3(PQEKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, y4acTHIO KaTaau3aTopa);

cpopMHPOBAHHOCTH YMEHMi COCTABJSATHL YPABHEHHMSl PEAKIUN pPa3TUYHBIX THUIIOB,
TIOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEaKInii HOHHOTO OOMEHA, YIUTHIBAs YCIOBUSI, IPU KOTOPBIX
9T peakLUy UAYT 10 KOHIIA;

cpopMHPOBAHHOCTH YMEHHUIl MPOBOAUTH PeaKUMHU, TOITBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pACMO3HABATh OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPaX HEOPTaHMUECKUX BEIIECTB;

c¢()opMHUPOBAHHOCTDH YMeHui pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEAKIIUH MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOTO OanaHca 3TUX peaKiuil;

c¢popMHPOBAHHOCTH YMEHHM 00BACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakinu
OT Pa3IUYHBIX (PAKTOPOB; XapakTep CMEUICHUS XHMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTHU OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(popMHPOBAHHOCTH YMEHHUIl XapaKTEepPH30BATh XMMHUUYECKHE MPOLIECCHI, JIEkKAIIUE B
OCHOBE MPOMBIIIJICHHOTO MOJIYy4YE€HUSI CEpPHOM KUCIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTD
npeacTaBieHU 00 OOMIMX HAay4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
MIPOU3BO/ICTBA;

cpopMHPOBAHHOCTH YMEHHII NPOBOAMTH BBIYMCJEHHUSI C HCIOJIb30BAHUEM IOHSATHUSA
«MaccoBasi JIOJil BEIECTBA B PacTBOpe», OOBbEMHBIX OTHOLICHHI Ta30B MPU XUMHYECKUX
peaxusx, Macchl BellecTBa Wik 00bEMa ra3oB 1o U3BECTHOMY KOJIMYECTBY BEIlECTBA, Macce WU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOrO AP deKTa peakiui Ha OCHOBE
3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUSI SHEPTHUH;

chopMHUPOBAHHOCTh YMEHHI COOJMIOAATH NMPABWJIA T0JIb30BAHUS XMMUYECKOU MOCYI01
1 71a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKE MTPaBUIIa OOpAICHHs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMH 1O BBIMOJTHEHHUIO TAO0OPATOPHBIX XMMHUYECKUX OTIBITOB;

cpopMHPOBAHHOCTH YMEHHMH IUIAHUPOBATH U BBINOJHATh XUMHUYECKUH SKCHEPUMEHT
(pazmokeHHe TeEpoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIICHHUE Cpellbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIMSHUE Pa3INuHbIX (DAaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOrOo oOMEeHa, KayeCTBEHHbIC pEeaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS, PEUIEHHE HKCIEPUMEHTaIbHBIX
3agady no Ttemam «Metamibl» U «HeMmeramibl») B COOTBETCTBMM C IpaBUJIaMU TEXHHUKHU
0€30MacHOCTH MpU 00pallleHHH ¢ BEIECTBAMH U JJAOOPaTOPHBIM 000PYI0BaHUEM, TIPECTABISTh
pe3ynbTaThl XUMUYECKOTO SKCIEpUMEHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIHMX
peaxiuii U GOpMYIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YIIbTATOB;

c¢()OpMHUPOBAHHOCTH YMEHHIT KPUTHYECKH AHAJIU3UPOBATH XUMUYECKYIO HH(OPMAIIHIO,
MOJIy4aeM Y0 U3 Pa3HbIX HICTOYHHUKOB (CpeCTBa MAaCCOBOM KOMMYHUKAIIUU, IHTepHET U APYTHX);
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c()OpMHUPOBAHHOCTH YMEHHii COOJIIOAATH NMPABHJIA DSKOJOTHYECKH IE]IecO00pa3HOro
MOBEACHUS B OBITY W TPYIOBOH [EATEIHHOCTH B IENSIX COXPAaHEHUS CBOETO 370POBbI U
OKpYXarolled MPUPOHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBBIE OPTaHU3MBbI
OmpeIeIEHHBIX BEIIeCTB, MOHUMas cMbici nokasarens [1JIK, mosicuaTe Ha nmpuMepax crocoObl
YMEHBIIICHUS U MPEJOTBPAILLCHUS UX BPEAHOTO BO3CUCTBUS Ha OPraHu3M YeJIOBEKa;

JUIsi 00YyYarolUXCsl C OrPAHMYCHHBIMU BO3MOYKHOCTSIMH 37I0POBBS: YMEHHE MPUMEHSTH
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METOIaX IMO3HAHMS BEIIECTB U XUMHYECKUX SBJICHHIA;

JUTSL CIIETIBIX U CIIA00BUISIINX OOYJAIONIUXCS: YMEHUE UCIIOIb30BATh PElbe(PHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiinst st 3anucu XuMu4Ieckux (GopMyiL.
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1. Coaepikanue yueOHOr o npeamera

Conepxxanne yueOHoro mpeamera miasi 10-11 kimaccoB B3SITO U3 CTPYKTYPHPOBAHHOTO
conepxkanus yueOHoro mnpeamera «MHOCTpaHHBIN s3bIK (QHTIMKICKUN)» HAa YPOBHE CpPEIHEro
obmiero oopazoBanusst OOIT COO MOBY «COII Ne 2% u3 paznena 2 u noapazaena 2.1.12.

10 knacc
OPTAHUYECKASA XUMUS

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrieposa,
e€ OCHOBHbIE MOJIOKEHUA. CTpyKTypHble (GOpPMYIbl OpraHMYECKUX BellecTB. ['omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenue o knaccu(uKaluyu OpraHMuecKrx BeulecTB. HoMeHkIaTypa opraHu4eckux
coelMHEeHUH (cucTeMaTudeckasi) U TpUBUAJIbHbIE HA3BaHUS BaKHEUILINX MTPeJICTaBUTENEN KJIacCOB
OpraHMYECKUX BEIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HAaKOMJICHHE C
oOpa3laMu OpraHM4YecKuX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKHUX BEIIECTB, HaONIOleHue U ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHu! (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH psAx. MeTaH M 3TaH — MpoCTeHIne
MIPeICTaBUTENH AIKAaHOB: (U3NYECKHE U XUMUYECKHE CBOWCTBA (PeaKIuy 3aMeleHUs U TOPEHUs),
HAax0’KJICHHE B IIPUPOJIE, IOJIyYCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH P, DTWIEH U MPOMUIEH — MPOCTEUIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKhe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKHCICHUS U TIOJMMEpPU3allin), OJTy4eHNEe U IPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMH psa. ALETUIeH —
MPOCTEHIINI PECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpOBaHUS, TAIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHE WU TPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBSI3b MEXAY YIVIEBOJOPOJAMH,
MPUHAJUISKAMMHU K PA3JIMYHBIM KJIaccaM.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U NomnyTHbIE HE(TAHBIE Ta3bl.
Hedts 1 e€ npoucxoxaenue. CnocoOsl nepepaboTku HeTH: eperoHka, KpeKUHT (TEPMHUUECKUH,
KaTtaguTuueckuit), muponus. IlpoaykTtel mepepaboTku HedTH, HX TOpPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroab U MPOIyKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3iaMu miacTMacc, KaydykoB U pe3uHbl, komuekuuu «Hedpte» u «Yromb», MoaennpoBaHue
MOJIEKYJ YIJIEBOJOPOJIOB M TaJOr€HONPOM3BOJHBIX, MPOBEAECHUE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.
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Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOAYKTa PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXO/IHBIX BELIECTB WM MPOAYKTOB PEAKIIUN).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMUYECKHE CBOMCTBA (PEaKUMW C aKTUBHBIMH METaNIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHrne. BogopoaHsie CBsI3M MEXKIYy MOJIEKyJIaMH CIIUPTOB. JlelicTBHE MeTaHOIa U 3TaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (u3NYecKkue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHuM3M uesioBeka. lIpuMeHeHWe riaulepuHa U
ATHIICHTJTUKOJISL.

@DeHOoI: CTPOEHUE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCMYHOCTH (peHoa.
[Ipumenenue denoua.

Anpnerunbl U Kemouwvl. DOpMaNbAETHI, aleTadbJACTHI: CTpOeHHue, (Qusnyeckue u
XAMUYECKHE CBOWCTBAa (pEakIMU OKHCICHHUS W BOCCTAHOBJICHHS, KadeCTBEHHBIC DPEAKIINH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE ¥ XUMHUYECKHE CBOMCTBA (CBOWCTBA, OOMIHE IS KJIacca KUCIIOT, PEaKIIUs
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KACIOT. MblTa Kak COJIM BBICIIUX KaPOOHOBBIX KHCIIOT, X
MOIOIIlEE IEHCTBHUE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumoeicTBue ¢ ruapokcuoM menu(ll), okucienne aMMuayHbIM pacTBOPOM OKCHJIA
cepedpa(l), BoccraHoBiIeHHE, OpOKEHHUE TJIIOKO3bI), HAXOXKJIECHHWE B MPUPOJEC, MPUMEHEHUE,
o6uosnoruydeckas poiib. Dotocunres. PpykTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemionosa kak npupoanbie noiumepbl. CTpoeHHe Kpaxmalla U IeJUTFOJIO3bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJICHNE W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE CIHUPTOB, KAaueCTBEHHBIC
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuga cepeopa(l) u ruapokcumaom meau(ll), B3aumoaeicTBrue kpaxmana
C MOJIOM), TIPOBEICHUE MTPAKTHUECKON pabOThl: CBOMCTBA pacTBOPa YKCYCHOM KUCIOTHI.

Pacuérnbie 3agaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
HCXOJIHOTO BEIIECTBA WIM MPOYKTa PeaKIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
W3 UCXOJIHBIX BEIIECTB UJIH MPOIYKTOB PEAKIUN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKHUCIOTHI Kak aM(OTEpHBIE OpraHu4ecKue coenuHeHusl. Du3nuecKkue U XUMHUYeCKHe
CBOMCTBAa aMUHOKHCIOT (Ha MpuMepe IHIMHA). bronormueckoe 3HaUE€HHWE AMHHOKHUCIIOT.
[TenTuaer.
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benku kak npupojHble BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuuHas, BTOpuUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypauus O€lKOB IMpU HAarpeBaHUH, LIBETHBIE
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMH, CpPEaHss MoJeKyispHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanu3zanus MeXnpenIMeTHBIX CBsI3€d MpH M3ydeHUU opraHmyeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSATHUS: SBJIEHHE, HAyYHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOEe COCTOSIHUE BEIECTBA, (PU3NUECKHE BETUUNHBI U €UHUIIBI KX
M3MEpEeHUsl.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE TOPOIbI, MTOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 kace
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckue 0CHOBBI XUMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHas 000JI0YKA.
DHepreTUUeCKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- anemMeHThl. OCOOCHHOCTH
pacripesie/ieHUs] IEKTPOHOB [0 OpOUTAIAM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHUOJIOB.
DneKTpoHHask KOH(UTypaus aToMOB.

[lepuomnueckuii 3akoH u Ilepuommueckas cucrema xumMuueckux osnemeHtros JI. .
MenneneeBa. CBsA3b NEpPUOAMYECKOTO 3akoHa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. 1. MenzaeneeBa ¢ COBPEMEHHOM TEOpPUEN CTPOECHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM IPOCTBIX U CI0KHBIX BEIIECTB
110 Tpynnam M rnepuosiaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XUMMYECKass CBs3b. Buabl XUMHUUECKOW CBS3UM (KOBaJIeHTHas
HEMoJsipHas W TMOJIApHas, MOHHAs, MeTaljauyeckas). MexaHu3Mbl 00Opa30BaHUS KOBaJIEHTHOU
XUMUYECKON CBs3M (OOMEHHBIM M JTOHOPHO-AaKIENTOpHbIN). BogopoaHast cBs3b. BaneHTHOCTD.
DneKTpoOoTpULATENBHOCTh. CTENEHb OKUCIIEHUS. IOHBI: KATUOHBI U AHUOHBI.
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BemectBa MOJIEKYISIPHOIO U HEMOJIEKYJISPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonsTHe o aucniepcHBIX cucTtemax. VICTHHHBIE U KOJUIOUMAHBIE pacTBOpBL. MaccoBas 1071
BEILIECTBA B PACTBOPE.

Knaccugukanus Heopranudeckux coeanHeHnit. HomeHkiatypa HeopraHn4ecKux BEIIeCTB.
I'enernyeckas cBsI3b HEOPraHMUECKUX BEIIECTB, IPUHAUIEKAIINX K PA3JIMYHBIM KJlaccaM.

Xumunueckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMM B HEOPraHUYECKOW U
OpraHMYeCcKOM XMMUU. 3aKOH COXPaHEHMsI MACChl BELLECTB, 3aKOH COXPAHEHMsI U IIPEBPAILCHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecue. PDakTOpbl, BIUAIOIIME HAa COCTOSIHUE XMMHYECKOTO DPaBHOBECHUS.
[Tpunnun Jle Hlatense.

OnexTponuTtnueckas auccouuanus. CunbHble W cinalble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BELIECTB: KHUCIIasA, HEUTpaIbHAas, IIEJIOYHAs.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCHEpPUMEHTAIBHBIE METOJIBI M3yUYEHHUs BEIIECTB M WX MPEBPAIICHUN: JEMOHCTpAIUs
tabmun «llepronnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAINIMYECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHue JEMOHCTPALMOHHBIX U
71ab0paTOpPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OTIpeJieNieHue Cpeibl pacTBOPOB BEIIECTB C MOMOUIbI0 YHUBEPCAIBLHOTO MHJUKATOpa, peakluu
WOHHOTO OOMEHa), MpOBEJACHUE TMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AaKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérhpie 3amaun.

PacuéTel o ypaBHEHUAM XMMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKHAE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJIS BEIIECTBAY.

Heopranunueckasi xumusi

Hewmeramnsl. [lonoxenue HemeramioB B [leproanyueckoii cucteMe XUMHUYECKUX HJIIEMEHTOB
J. 1. MenneneeBa u 0coOEHHOCTH CTpO€HHUs aTOMOB. Du3nyecKkue CBONCTBA HEMETAJUIOB.
AmtoTponusi HeMeTauIoB (Ha IpUMEpe KUCIopoa, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaKHEWIIMX HEMETaJUIOB (TaJloT€HOB, cephl, a3ota, Qocdopa,
yriaepoja U KpeMHHUsI) U UX COeUHEHHUN (OKCUI0B, KUCIOPOICOAECPKALIUX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XHENIINX HEMETAJUIOB U UX COECIMHEHUN.

Mertamisl. Ilonoxenune metaioB B lleproauyeckoil cucteMe XUMHUUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaijioB. OOiue
¢uznueckue cBoiicTBa MeTawioB. CIUIaBbl METAIOB. DJICKTPOXMUMHUYECKUN PsJl HAMPSLKEHUN
METAJIJIOB.

XUMHUYECKHE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHUM, Kanuii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crocoObl MoMy4eHus MeTauioB. [IpruMeHeHne MeTamioB B ObITY U TEXHUKE.

DKCHEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEUIECTB M WX NPEBPAICHUI: HU3Yy4YEeHHE
KOJUTEKIINH «MeTaIbl U CIIJIaBbl», 00pa3lioB HEMETAUIOB, PELIEHUE SKCIIEPUMEHTANBHBIX 3a7ad,
HaOOJIeHNe U OMHMCAHHE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUAPOKCHU/IA ATIOMUHHUS C paCTBOPAMU KUCJIOT U LIEN0YE, KAUECTBEHHbBIE PEAaKIIMU Ha KaTHUOHBI
METaJLJIOB).
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Pacuérnsble 3amaum.

Pacuérsl Macchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE
W1 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, pacyéTbl Macchl (00bEMa, KOJIUYeCTBA
BEIIECTBA) IIPOIYKTOB PEAKIMH, €CJIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€301aCHOCTH,
pa3BUTHU MeaUUHHBL. [[OHSITHE O HAYYHBIX METOAAX O3HAHUS BEUIECTB U XUMHYECKUX PEAKLIHIA.

[IpencraBienust 00 OOIMMX HAYYHBIX TIPUHIIAIIAX TIPOMBIIIIIICHHOTO IMOJTYYEHHUS BAXKHEHUIITIX
BEILIECTB.

UYenoBek B MHpe BEIIECTB W MAaTEpPUAOB: BAKHEHUIINE CTPOUTENBHBIE MaTE€pUabI,
KOHCTPYKIIMOHHBIE MaTepHaslbl, KPacCKH, CTEKJIO, KEpaMHKa, MaTepHallbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHaJlbl, OPraHU4EeCKHE U MUHEPATIbHBIE yI0OpEHMUSI.

XHWMHUS U 3JI0pOBBE 4YEJIOBEKA: MPAaBWIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENApaTOB,
IpaBuia 6€30MacCHOTO UCIOIb30BaHUS MPENapaToB OBITOBOM XMUMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXNnpeaAMETHBIX CBA3€H MU U3Yy4EHHH OO0IIel W HEOPraHW4ecKOW XMMHHU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, ABIISIIOIIUXCA CUCTEMHBIMH JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIN (PaKT, TUNOTE3a, 3aKOH, TEOPHUS, aHAIU3,
CHUHTE3, KIacCU(pHUKaIus, MNEePHUOJUYHOCTb, HAOIIOIEHUE, HKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHUE, SIBJICHUE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, U30TOI,
PaAMo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI ypOBEHb, BEIIECTBO, TeNO, 00bEM, arperatoe
COCTOSIHUE BEIIeCTBa, (U3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE TOPOIbI, [I0JIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHOoNorus: XMMUYEeCKas MPOMBIIIIEHHOCTb, METAJLUTYprusi, IPOU3BOACTBO CTPOUTEIBHBIX

MaTcpuajiosn, CEJIbCKOXO03SMCTBEHHOE IMPpOU3BOJCTBO, IUImeBas IMPOMBIIIIICHHOCTD,
(bapMaL[eBTI/I‘IeCKaH IIPOMBIIIJICHHOCTD, IMPpONU3BOJACTBO KOCMCTHYCCKUX npceIiaparos,
IIpOU3BOACTBO KOHCTPYKIOHOHHBIX MaTc€puralios, QJICKTPOHHAs IIPOMBIIIJICHHOCTD,
HAaHOTCXHOJIOI'UH.
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3. TemaTtuyeckoe NJIAHNPOBAHHE C YKA3aHUEM KOJIUYECTBA YACOB, OTBOAMMbIX HA OCBOEHHE KAMK/I0I TeMbI, C y4eTOM padoyeil MporpaMmmbl
BOCIHMTAHNS M BO3MOKHOCTBHIO HCIIOJIb30BAHUA 110 3TOMY pa3/iesy/TeMe 3JIeKTPOHHBIX (M (POBHIX) 00pa3oBaTe/bLHBIX PECYPCOB.

TemaTuueckoe IJIAHUPOBAHUEC OMPCACIIACT IMOCICAOBATCIBHOCTL U3YUYCHUSA PA3ACiIOB U TEM IIPOrpaMMbl, IOKa3bIBACT PACIPCACICHUC

y4eOHBIX YacoB, OMNpEACNseT MPOBEJACHHE TEKYIIeH, MPOMEKYTOUHOW aTTecTanuu. [IpW OLEHMBaAaHWUU WCHOJB3YIOTCS HOPMBI, 3aJaHHBIC B

oOpa3oBaTeNbHOM mnporpamMmme Mmkoabl B pazaene 1.3. «CucreMa OLEHKM JOCTIKEHHUS IUIAHUPYEMBIX pe3YyJlbTaTOB OCBOEHHUS OCHOBHOM

00pa3zoBaTeNIbHON MPOrPaMMBbI CPETHETO OOIIET0 00pa30BaAHUSY.

10 kiacc
prj:_;ca Tema K];']:_ HOP/20P JlesiTeILHOCTD YYUTEJIsI B 00J1aCTH
(ccvinka na pazoen) BOCNIUTAHMS (Ha pa3den)
n/n 4acoB
Teoperuyeckne 0OCHOBbI OPraHHYeCKOM XUMHHU-3Y.
1 [IpenMert opranuyeckoil XuMuH, €€ BO3HUKHOBEHHE, PA3BUTHE 1 Ennnas xkomneknus 1OP:Peanuzanus BocouTaTeIbHBIX BO3MOXKHOCTEH
1 3HAYCHUE [MpeamerHas KOJUICKIUSAPA3TUYHBIX BUIOB JIEITEITLHOCTH PEOCHKA
2 Teopust cTpoeHUsT OpraHUYECKUX coequHeHnin A. M. 1 «XHMI/I;I_»: (y4eOHOM, UTPOBOH, TPYIOBOM, CIIOPTUBHOM,
bytiepoBa, €€ OCHOBHBIE ITOJIOKCHHSI http://fcior.edu.ru/catalog/su [xymo»eCTBEHHOM U T.1.)

bject/25/ [IpoekTHpOoBaHWE CHUTyallMid W  COOBITHIA,
OCHOBBI XIMHH: Pa3BUBAIONIMX 3MOIMOHAIBHO-IICHHOCTHYIO
PIICKTPOHHBIN YUeOHUK: chepy pebOeHka (KyJIbTYpy IMEpEKUBAHHHN U

http://www.ximicat.com/  [eHHOCTHBIC OpPUEHTAIUH peOCHKA)
OTKPBITBHIA KOJUICIIK: PasBuTHe y 00yd4aronuxcsi Mo3HaBaTeJIbHOM
Xumust: AKTUBHOCTH, CaMOCTOSITEIILHOCTH,
[Ipe/icTaBienne o KIacc(pUKALMI OPraHHYeCKNX BEIECTB. http://www.opencoll.ru/che  mHHIMATHBEL, ~TBOPYECKHMX  CIOCOOHOCTE,
3  |Homenknarypa (CHCTeMaTHUecKas) U TPMBHAIbHbIC Ha3Banus | 1 [MISUY (hopMHUpOBaHHE  TPaKIAHCKOH  TO3HIHH,
opranuyeckux BeniecT. CTapToBas KOHTPOJIbHAS paboTa 3aHuMaTeIbHas XHMHUS(CIIOCOOHOCTH K TPYAy M XKH3HH B yCIOBHSX
http://www.chemvaz.ru/ COBPEMEHHOTO  MHUPa, (OPMUPOBAHUE Y
oOyyaromuxcs  KyJabTypbl  3/0pOBOTO U

0e30MmacHOT0 00pasa KU3HU

dopMHpOBaHUE TOJCPAHTHOCTH U HABBIKOB
MOBEICHHSI B U3MEHSIOIIEHCS]
MOJINKYJIbTYPHOU Ccpeie.
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|

Yraesonopoabi-13u.

4 AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUHN PSL 1
S) MeraH 1 9TaH — IpoCTEeNIINe MPEACTABUTENN AJIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 OTHIEH U IIPOIMMIICH — HpOCTeﬁIHHC IIpEaACTaBUTECIIN 1 Ennnag KkoJuiekusa ]_IOP
AJIKCHOB [TpenmerHas KOJUICKIIHS]
5 [Tpaktuueckas padota Ne 1. «[lomy4ueHue sTriieHa u 1 kXumusy: BkiIroueHrEe B YPOK MIPOBBIX MPOIELYD ISt
W3YYCHHE €r0 CBOMCTBY http://fcior.edu.ru/catalog/su [moaepkanuss MOTHBAIMKA OOYYAOITUXCS K|
9 Ankamuensl. Byramuen-1,3 u metunOyramuen-1,3. 1 bject/25/ MOJTyICHUIO 3HAHHUH
[TosrydeHne CHHTETHUECKOTO KaydyKa W PE3HHBI OCHOBBI XHMHUH: [TprMeHEeHHE Ha YPOKE HHTEPAKTUBHBIX (hOpM|
10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUSI, TOMOJIOTMUECKUI 1 3neKTp0HHLIﬁ yt_1e6H1/n<: paboThI c 00y4JaroUUMUCH:
psii. AleTHIIEH — TMPOCTEHIINH MPEICTABUTEIh AJIKHHOB http://www.ximicat.com/  [MHTEUICKTYaJbHBIX WIP, CTUMYJIUPYIOIIHX|
11 Brruncnenus mo ypaBHEHHUIO XUMUUYECKOU PEaKINU 1 |OTKpBITBIN KOJUIEIIK: MMO3HABATEIHPHYIO MOTHUBAITUIO O0YJArOIITUXCSI
12 | Apensl: 6eH3071 1 TOIY0JI. TOKCHYHOCTH apECHOB 1 [Xumus: [IpumeHenue rpynmnoBoi paboTsl UK PabOTh]
13 ['eHeTHUEeCKas CBSI3b YIJIEBOIOPOJIOB, PUHAJIICKAIINX K 1 ht?p://www.opencoll.ru/che B napax,v KOTOpBIE y4ar 06y‘:IIaIOI_HI/IXCH
pa3IM4YHbIM KjlaccaM M KOMaH/HOU pa60Te n B3aUMOJCHUCTBHUIO C
[IpupoaHbIE UCTOYHUKH YIIIE€BOIOPOAOB: TPUPOIHBIN I'a3 U 3aHUMaTeIbHAS XUMUS{APYTUME 00y 4atOIIMHCSL.
14 MOIyTHBIC He(PTSIHBIC T'a3bl, HEPTh U MPOIYKTHI & 1 |http://www.chemvaz.ru/
nepepaboTKu
[IpupoaHbIle HCTOYHUKH YTIIEBOJAOPOIOB: MIPUPOAHBIM ra3 u
15 MOIyTHBIC He(PTSIHBIC T'a3bl, HEPTh U MPOIYKTHI & 1
nepepaboTKu
16 KonTpomnpHas pabota no pazzaeny «YriaeBoI0pOIabh» 1
Kucaopoacoaepxamme oprannyeckue coeinHenusi-13y4.
17 [IpenenbpHbIe 0THOATOMHBIE CIIUPTHI: METAHOJ U ATAHOJ. 1 Enunas  kosmtekuus  OP:MaunmupoBanue u MOJIIEPIKKA
Bonoponnas cBsizb [MpenmerHas KOJUICKIIUSMCCIEI0BATENIbCKON JEeSITeNIbHOCTH
18 | MHoroatoMHbI€ CIIUPTHI: STHJICHTIIUKOIb U TJIULEPUH 1 |«Xumusny: [IIKOJILHUKOB B (hOopMe BKIIIOYCHHS] B YPOK
19 @DeHoJI: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKHE 1 h;tp://fcior.edu.ru/cataloq/su Pa3IMYHBIX UCCIIeI0BATEIbCKUX 3a/1aHUH, UTO
CBOMCTBA, MPUMEHEHHE bject/25/ naer BO3MO’KHOCTh oOyyaromumcs]
20 Anpbreruapl: hopManIbAeTUI U alleTalbIeTU . ALIETOH 1 |OCcHOBBI XUMUH: MpPHOOPECTH  HABBIKM  CaMOCTOSATEIBHOIO
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21 OnHOOCHOBHBIE MTPEIENIbHBIE KAPOOHOBBIE KUCIOTHI: 1 3neKTp0HHLIﬁ yr_1e6H1/n<: pereHus TEOPETUYECKOM po0JIeMBl,
MypaBbHHAS U YKCYCHasI http://www.ximicat.com/  [reHepupoBaHus U 0popMIICHHS COOCTBEHHBIX
22 ITpakTrueckas padota Ne 2. «CBoiicTBa pacTBOpa yKCyCHOM 1 OTKpBITBIN KOJUIEIK: UIIOTE3, YBAXUTCIBHOIO OTHOLICHUSA K
KHCJIOTBD» Xumus: qY)KUM HJIEsIM, ITyOJTMYHOTO BBICTYIUICHHS,
23 CreapuHOBas ¥ OJEUHOBAs KUCIOTHI, KaK PEIACTABUTENIN 1 htFD://WWW.ODenCOII.ru/Che ApPTYMCHTUPOBAHMSI M OTCTAaWBaHUS CBOCH
BBICITUX KapOOHOBBIX KHCIIOT mistry TOYKH 3PECHUSL.
24 MHJ'[a KaK COJIU BBICIINX Kap60HOBI>IX KHCJIOT, UX MOIOIIIEE 1 3aHI/IMaTeJ'II>Ha${ XUMUA. PaSBI/ITI/Ie y O6yanOHIHXC$I HOSH&B&TGJ’IBHOﬁ
JefCTBIE http://www.chemvaz.ru/ AKTUBHOCTH, CAMOCTOSTEIIBHOCTH,
o5 CrnosxHble 3(hupbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. 1 MHATMATUBBL, TBOPIECKUX CI{OCO6HOCT617L
FI/IJIPOJ'II/I?: CJIOKHBIX 3(1)I/Ip0B q)OpMI/IPOBaHI/Ie TpaXXJaHCKOU ITO3UIINH,
26 XKupsl: runpoan3, npuMeHeHne, OuoJoruyeckas poJib KUPOB 1 CIIOCOOHOCTH K TPYJLY U JKU3HHU B YCIOBHSX
97 VYrneBogpl: coctas, kiaccuuxanus. Baxueiinue 1 COBPEMEHHOTO MHPA, HOPMHPOBAHUE Y
MPEACTABUTENN: TIIIOK03a, ()PYKTO3a, caxapo3a 00y4arOIIKXCsl KYIbTYPBI 3I0POBOTO U
28 | Kpaxmain u nemnirono3a Kak MpHpoTHBIC TIOJIMMEPHI 1 0e30macHOro 06pasa KH3HH.
29 KonTtponbras padoTa no pasaeny «Kuciaopoaconepxkamme 1
OpraHUYECKUE COECTUHEHHSD)
A3oTcoaep:kalye OpraiuyecKie cCoeJuHeHus - 3 4.
30 AMUWHBI: METWIAMUH U aHUJINH 1 [Emunas xomnekmus 1[OP:
31 AMUHOKHUCIIOTHI KaK aM(pOTepHbIE OPraHUYECKUE 1 [TpenmerHas KOJUICKIINS
COeJIMHEHUs], UX Ouosiornueckoe 3HaueHue. [lentusl (X UMHUSD
http://fcior.edu.ru/catalog/su [Mcmonb3oBanue BOCIUTATEIbHBIX
bject/25/ BO3MOXHOCTEH  COJiep)KaHus  y4eOHOTo
OCHOBBI XUMHH: npeaMera JUTST dbopmupoBaHus V]
AIIEKTPOHHBIN y4EeOHUK: 00y4aroONIMXCs POCCHUMCKUX TPAJAULIMOHHBIX
http://www.ximicat.com/  |1yXOBHO-HPAaBCTBEHHBIX M COIIMOKYIbTYPHBIX
benku kak mpupoHbIe BEICOKOMOJIEKYIISIPHBIE COSAUHEHUS. » . .
32 1 |OTKpBITBIN KOJUIEDK: [IEHHOCTEH Yepe3 moA00p COOTBETCTBYIOIIMX

Jlnarnoctuueckas padoTta 3a kypc 10 kiacca.

XUMHUA.
http://www.opencoll.ru/che
mistry

3aHI/IMaTeHBHaH XUMUA.

TCKCTOB IJIA YTCHMA, HpO6JI€MHBIX CI/ITyaI_[I/Iﬁ
JIJIS 06CY)KI[CHI/I}I B KJIaCCc.

http://www.chemvaz.ru/
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BrnicokoMoJiek

JISIPHLIC COC}IHHCHI/IH-Z‘{.

OCHOBHBIE TTIOHATHS XUMHUU BBICOKOMOJICKYJIAPHBIX

33 COEJIMHEHUN ! Enunas xomuekuus  LIOP:Opranusyer paboTy oOydarouuxcs c
ITpenmerHas KOJUIEKIUSICOTMAIEHO 3HAYUMOM HH(pOpMAaIuei 1mno
«XUMU»: [OBO/Ty TIOJIy4aeMOi Ha ypOKe COI[UAIbHO
http://fcior.edu.ru/catalog/su BHaumMo# nHGOPMAIK — 0OCYKIATh,
bject/25/ BBICKA3bIBATH MHEHHE
OCHOBBI XUMHUM:
QIIEKTPOHHBINA y4eOHUK:
http://www.ximicat.com/

OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYIISPHBIX »
34 coenuHeHun. Ilnactmaccsl, Kaydyku, BOJIOKHA 1 [OTKpBITEIH KoMK
) ’ ’ XrMus.

http://www.opencoll.ru/che
mistry
3aHuMareabHas XUMHSL:

http://www.chemvaz.ru/
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11 kiaace

Ne
ypoKa Tema KoJu-Bo HOP/20P JesiTeIbHOCTD YYUTEJIsl B 00J1aCTH
o/ 4yacoB |(ccwlika Ha pazoen) BOCIIUTAHMS (Ha pa3den)
Teopernyeckne 0CHOBbI XUMHMHU-134.

1 XuUMHYECKUH 351eMeHT. ATOM. DJIEKTPOHHAs: KOH(UTYpalus 1
aToOMOB
[Tepunoanueckuit 3akoH u Ilepnoaudeckas cucrema B
xuMudeckux sneMmeHToB JI. Y. MeneneeBa, ux CBs3b C AUHAS  KOJUTCKIMA .

2 COBPEMEHHOI TeopHeit CTPOEHHs aToMOB. CTapToBas 1 [{OP: IlpenmernasiPeanu3anvs BOCHUTATEIBHBIX BO3MOXKHOCTEH
KOHTPOJIBHAs paGoTa KOJIJIEKIIUS Pa3IUYHBIX  BHUJIOB  JCSATEIBHOCTH  PEOCHKA

v «XUMUD. HOW, WI'POBOU, T BOU HOPTUBHOU
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX htto://f ” q / (yaebrod, p? OH,  TPYMOBOH,  CIIOp oH,

3 SJIEMEHTOB U UX COEOUHEHUN 10 rpyniam 1 rnepuojaM. 1 talg- /Sl(jlbqg(?t /l21.5r/u ca if{yﬂomeCTBeHHOH " T'H') o 6 .

KTUPOBAHU UTyalui o BITHI

3HavYeHHNE TIEPUOTUICCKOTO 3aKOHA ¥ CHCTEMbBl XUMUYECKUX 0 g J POCKTHPOBAHIC  CHTyall co i

siemento JI. Y. MeHieieena B pasBUTHH HAYKH CHOBEI XI/IME/II/I. [Pa3BUBAIOIINX 3MOL[I/IOHaJ'II)HO-HeHHOCTE{yIO

C X " - PIICKTPOHHBIN chepy pebOeHka (KyIbTypy NEpeKUBaHUUH U
TPOCHHE BEUIECTBA. XUMHUYECKas CBA3b, €€ BUJIbL; aeBHIK: {eHHOCTHbIE OpHEHTAIIH peOeHKa)

4 MEXaHU3MbI 00pa30BaHUs KOBAJIGHTHOH CBs3U. BomopoaHas 1 ) ) .. p .
CBSAE http://www.ximicat. [PasButre y 0OyJaromuxcsi MMO3HABaTEIbHOM
BaJleHTHOCTS, DICKTPOOTPHLATENbHOCTD. CTENCHE com/ AKTHBHOCTH, CaMOCTOSTEIbHOCTH, WHHIIMATHBEI,

' ) OTKPBITBIH TBOPUECKHUX  CIIOCOOHOCTEN OPMHPOBaHUE

5 okHcieHus. BeniecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO 1 P . P . . Qopmnp

cTpoeHHs KOJUICDK: XUMHS. [FPakJaHCKOHM MO3UIIMU, CTIOCOOHOCTH K TPYLy M
http://www.opencollpku3arn B yCIOBHAX  COBPEMEHHOIO MHpa
[TonsiTue o gucnepcHeIX cucteMax. ICTUHHBIE U KOJUIOUIHbIE - Y p pa,

6 acTBODEL MacCoBas 101 BEIECTBA B PACTBOPE 1 ru/chemistry dbopMupoBaHHEe y OOYyYalOUIUXCS  KYJIbTYpPBI
P PEL. P P 3aHuMaTenbLHas 3I0pOBOr0 U 0€30IacHOTr0 00Opa3a KU3HU
Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX ]

N XUMUS DopMUpOBAHWE TOJEPAHTHOCTU U  HABBIKOB

7 coeMHeHUH. ['eHeTnYecKasi CBsI3b HEOPraHUUECKUX BEIIECTB, 1 http: N N

ttp://www.chemvazinoBeneHuss B WU3MEHSIFOIICHCS TOJIMKYJIBTYPHOU
a3JIMYHEBIX KJIaCCOB
P _ _ .ru/ cpene.
Knaccudukanys XuMu4ecKnX peakiiuii B HEOPraHUIEeCKON 1

3 OpraHMYEeCKOM XUMHUH. 3aKOH COXPAHEHHUS MacChl BEILIECTB; 1
3aKOH COXPaHEHUs U MPEBPAILCHUS SHEPT U ITPU XUMUUYECKUX
peakumsx

9 Ckopoctb peakiuu. OOpaTuMble peakiuu. XUMHYECKOe 1
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paBHOBeCHE

[TpakTdeckas padorta Ne 1. «BnustHre pa3nuvHbIX (PaKTOPOB

10 Ha CKOPOCTb XUMHUYECKOU PEAKLIUI) !
DnekTponuTrdeckas auccounanus. [lonstue o BomopoaHomM
11 | mokasarene (pH) pactBopa. Peakmyu nonHoro oOmMeHa. 1
I'uponu3 opraHMYecKuX U HEOPraHUIECKUX BEIICCTB
12 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC peaKuu. [Tonsitue 06 1
AJIEKTPOJIN3€E PACIUIABOB U PaCTBOPOB COJIEH
13 Kontponbhas padoTa no pazaeny «TeopeTudeckne 0CHOBBI 1
XUMHUH
Heopranuueckasi xumusi- 174.
Mertannel, ux noyioxenue B [lepuoguyeckoii cucreme EauHas KOJUIEKIHS
14 | xumnueckux snemeHToB [[. V1. MenzaeneeBa u ocoOeHHOCTH 1 [OP: TIpemmernas
cTpoeHust atToMoB. O01IHe pu3IecKre CBOMCTBA METAILIOB KOILIEKIIHS
15 CrutaBsl METAIIIOB. DIIEKTPOXUMUYECKUN Psil HAPSYKEHUN 1 [«Xuammsy:
MCTaJIJIOB http://fcior.edu.ru/ca|BximtoucHrie B ypOK HIPOBBIX MPOIECIYP IS
16 XHWMHYECKUE CBONCTBA BAXKHEHUIIIUX METAIIOB (HATPHH, 1 talog/subject/25/ NoJylepKaHusl MOTHBAlLMKM  oOydarommxcs K
KaJINH, KAJIBINIA, MAarHUW, AJTIOMAHAN) U UX COSTMHCHUIN OCHOBBI XUMUU: MOJY4EHHIO 3HAHUI
17 | XuMuyeckue CBOMCTBA XpOMa, MEJI ¥ UX COCAUHEHUM 1 bnexrponnsrii [IpMeHEHNE Ha YpOKE MHTEPAKTUBHBIX (OpPM
18 | Xumuueckue CBOMCTBA IIMHKA, jKeJle3a U UX COCTMHEHUIH 1  |yueOHuk: paboThl C OOYHYAIOIIMMUCA: HHTEIUICKTYaIbHbIX|
19 [IpakTueckas pabota Ne 2. "Perienue skcriepuMeHTaIbHBIX 1 http://www.ximicat. urp, CTUMYJIUPYIOLIUX MO3HaBATEIbHYIO
3aga4 no teMe «MeTtaie»" com/ MOTHBAIIMIO 00yJaOIIUXCS
Hemerannsl, ux nonoxenue B [leproanueckoit cucreme OTKpPBITHII [TpumeneHue rpynnoBoil paboThl WM pabOTHI B
20 | xumuueckux snementoB J[. 1. MenaeneeBa u 0coOEHHOCTH 1  |komnemxk: XuMusi: [[apax, KOTOpble y4aT 00y4aromuxcsi KOMaHIHOM
CTPOCHHS aTOMOB http://www.opencolljpabote u  B3aMMOACHCTBUIO C  JPYTUMHU
21 duznyecKue CBOWCTBAa HEMETAIUIOB. AJIJIOTPOIIHS HEMETAIIJIOB 1 .ru/chemistry 00y4JaroIUMUCS.
(Ha mpumepe Kucaopoia, cepsl, ocdopa u yriaeposaa) 3aHUMaTeabHas
22 | XuMHUYECKHE CBOICTBA raJlOT€HOB, CEPhl U UX COETMHEHUN 1  [xumus:
23 | Xumuueckue cBoicTBa a3oT1a, pochopa 1 X COeTMHEHU I 1 |http://www.chemvaz
24 | XuMmuueckue CBOICTBaA yriaepoaa, KpeMHUS U UX COCTMHEHHM 1 |/
25 | IlpumeHeHNE BaXKHEHUIINX HEMETAIJIOB U MX COCTMHEHHH. 1
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Jumarnoctuueckas pabota 3a kypce 11 kiacca.

O0001IEHHE U CUCTEMATU3ALIMS 3HAHUN 10 TEME

26 | «Hemertamibl». BerauciieHus 1Mo ypaBHEHUSM XHMHYECKUAX 1
peakiuil ¥ TepMOXUMHUYECKHE PACUEThI
27 [IpakTnueckas ';')a60Ta Ne 3. «Pemenue 3kcriepuMeHTaIbHBIX 1
3aja4 o teme "Hemeramist"»
28 | KonrtpomabHas padorta o reMam «Metamisl» u «Hemeramiby 1
29 Heoprannueckue u oprannueckue Kuciaorsl. Heopranmueckue 1
Y OpraHUYeCcKue OCHOBAHUS
AmboTepHble HEOPraHNYEeCKHE U OPraHUYECKUEe COCTMHEHMSL.
30 | I'enetmueckas CBS3b HEOPraHUIECKUX U OPTAaHUIECKUX 1
BEIIECTB
31 Ponb xumun B oGecrieueHuH 3KOJI0THUYECKON, SJHEPreTUYEeCKOM 1
Y TIUAIIEBON O€30MaCHOCTH, PA3BUTHH MEIUITUHBI
30 [IpencraBnenus 06 oOmMUX HaqumxuanHanax 1
MIPOMBIIIIJIEHHOTO MOJIy4YEHUS! BaXKHEHIIINX BEIIeCTB
XHuMHS U KU3Hb-2Y.
33 | YemoBek B MUPE BEIIECTB M MAaTEPUATIOB 1 |[Egunas xosureknusOpranuzyeT padoTy 00ydJaromuXxcs ¢ COMMaIbLHO
LIOP: IlpeameTHasBHAYMMON HH(POPMAITUEH 110 TIOBOTY MOJTydaeMOi
KOJUICKIIUS Ha YpOKE COIMAILHO 3HaYMMOI nH(opMam —
(«XUMHUSD 00CYX1aTh, BbICKa3bIBaTh MHEHHE.
http://fcior.edu.ru/ca
talog/subject/25/
OCHOBBI XUMUHU:
34 | XuMm#us 1 3J0pOBbE YEIIOBEKA 1 MeKTpOI?HHH
YUEeOHUK:

http://www.ximicat.

com/

OTKpBITHII
KOJIIIC/K: XUMUS.
http://www.opencoll

ru/chemistry
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SanmumareapHas
XUMUA.
http://lwww.chemvaz

.ru/
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	​ 3. Тематическое планирование с указанием количества часов, отводимых на освоение каждой темы, с учетом рабочей программы воспитания и возможностью использования по этому разделу/теме электронных (цифровых) образовательных ресурсов.
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