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Pabouass mporpamma mo xumuu ans 11 kmacca cocraBieHa Ha OCHOBE (hefepaibHOrO TOCYIapCTBEHHOIO 00pa3oBaTeNbHOrO CTaHIapTa,
y4eOHOT0 TUTaHa, MPUMEPHONW TPOrpaMMbl CpeIHero odmero odpazoBaHus 1Mo XxuMuu ¢ ydetoMm «lIporpammer mo xumum mias 10 - 11 kmaccos
001eoOpa3oBaTeIbHON IIKOIBDY aBTOpoB-cocTaBuTeneil Epemuna B.B, Ky3spmenko H.E., Tepennna B.U., /Ipo3noBa A.A., Jlynuna B.B. PaGouas
mporpaMMa OpHEHTHpPOBaHa Ha MCMOJIb30BaHUe yueOHuKa Xumus. ba3zoBsiil ypoBenb. 11 kiacc: YueOHuK it 0011e00pa30oBaTeNbHbIX YUPEKACHUN:
ABtop-coctasurens Epemun B.B, Ky3emenko H.E., Tepenun B.1., JIpoznos A.A., Jlyaun B.B.. — M.: JIpocda, 2019.

Pabouas nporpamma paccuntana Ha 33 gaca B rox (1 gac B Henento, 33 Henenm).

1. I[lnanupyemeple pe3yabTarThl

JInuyHOCTHBIE pe3yJbTaThbl

B cootBeTcTBUHU C CUCTCMHO-ACATCIIBHOCTHBIM IMOAXOAO0OM B CTPYKTYPC CPCAHETO 06H_ICI‘0 06pa30BaHI/IH BBIZACJICHBI CJICAYIOIIUC JIMYHOCTHBIX
pe3yabTaTOB OCBOECHHUS IIpeaMeTa « XMMHS» Ha YPOBHE COCTABIIAIOLIME:
— OCO3HaHUE OOYYAIOIMIUMHCS POCCHHCKON TPaKTAaHCKOW HIACHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U

CaMOOIIPCACICHUIO,
— HaJIM4YMUEC MOTHUBAIIUU K 06y‘-IeHI/IIO;
— IeJICHAPABJICHHOE PAa3BUTHE BHYTPECHHUX YOCKICHUN JUYHOCTH HAa OCHOBE KJTFOUEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPAIUIIMI 0a30BOM

HayI(I/I XUMUH,
— T'OTOBHOCTb H CHOCO6HOCTL o6yqafonmxc;1 PYKOBOACTBOBATLCA B cBOoen ACATCIbHOCTH HEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMMH,

NpUuCymuumun I.ICJ'IOCTHOﬁ CUCTEMEC XHMHUCCKOI'O O6paSOBaHI/I$I;
— HaAJIN4uce HpaBOCO3HaHI/ISI 3KOJIOI‘I/I‘I€CKOﬁ KyJIBTprI nu CHOCO6HOCTH CTaBUTHh LICJIN U CTpOI/ITB JKN3HCHHLBIC IIJIaAHBI.

HI/I‘IHOCTHBIG peByJ'IBTaTBI OCBOCHUSI npe):[MeTa «XI/IMI/ISI» JOCTUTAKOTCI B C€IUHCTBEC y'-IG6HOI71 nu BOCHHTaTeHLHOﬁ NEATCIIbHOCTHU.
OpFaHI/ISaI_II/II/I B COOTBETCTBUU C TYMAHUCTHUYCCKHUMHU, COOUOKYJIbTYPHBIMHU, NYXOBHO-HPAaBCTBCHHBIMHU LICHHOCTAMU U HACATIaMH pOCCI/IfICKOFO

Tpa’kIaHCKOT'O O6H.[CCTB8., MNpUHATBIMA B O6H_ICCTBC HOpMaMH MW IIpaBUJIaMH TMOBCACHUA, CHOCO6CTByIOH_II/IMI/I nponeccaMm CaMoOIlO3HaHUA,



CaMOpPa3BUTHsI U HPABCTBEHHOTO CTAHOBJIECHUS JIMYHOCTU O0YYaIOIIHXCS.
JInyHOCTHBIE pE3ynbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» OTPaKaloT CHOPMHUPOBAHHOCTH OIBITAa MO3HABATEIBHON W IPaKTUYECKOU
JESATETLHOCTH OOYYarOIIUXCsl TI0 PEATH3alliU IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIJIE B YaCTH:

1. I'pa’k1aHCKOTO BOCHUTAHUS:

— OCO3HaHUs 00YYaIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 0053aHHOCTEH, YBAXKEHHUSI K 3aKOHY W MPaBOMOPSIIKY;

— MIpEACTaBJICHHA O COLMAJIBbHBIX HOpMaxX U MpaBujiaX MEKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,

— TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTU MPH CO3JaHUM YUEOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M IO3HABAaTEIbHBIX 3ajad,
BBIINIOJIHEHUM XUMHUYECKUX DKCIIEPUMEHTOB;

— cnocoOHOCTH MTOHMMATh U IPUHUMATh MOTUBbBI, HAMEPEHUSI, JIOTUKY U apTyMEHTHI JPYTUX MPHU aHAIW3€ Pa3JIMYHbIX BUJIOB yueOHOMU
JIEATEIIbHOCTH;

2. HanI/IOTI/I‘{eCKOI‘O BOCIIMTaHHA:

— IICHHOCTHOI'O OTHOLIICHHUA K HCTOPHUYICCKOMY U HAYYHOMY HACJICAHTO OTEUYECTBEHHOM XUMHH,

— YBaXCHHUA K MPOLECCY TBOPUYCCTBA B obacTu TCOPHUHN U NPAKTHYCCKOTO NPUMCHCHUA XHUMHUHU, OCO3HAHUS TOr'0, YTO JOCTUIKCHUS HAYKU
C€CTb pPE3YyJJabTaT AJIUTCIIbHBIX Hﬁ6JIIOIICHPIfI, KPOIIOTJIMBBIX 3KCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda y‘IéHBIX H IPAKTUKOB;

— HMHTEPECA U MO3HABATCIbHBIX MOTHUBOB B IMOJIYYCHHHU W ITOCICAYIOIIECM aHAJIN3C I/IH(I)OpMaHI/II/I O MEPCAOBBIX ONOCTHMIKCHHAX COBpeMeHHOﬁ
OTEUYECTBEHHOM XHUMUH,

3. I[}/'XOBHO — HPAaBCTBCHHOI'O BOCIIUTAHU:

— HPaBCTBCHHOI'O CO3HAHUS, 3THUYCCKOI'0 ITOBCIACHHA,

— CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBSA3AHHBLIC C XMMHWYCCKUMU SABJICHUAMU, U IIPUHUMATb OCO3HAHHBIC PCHICHUS, OPUCHTHUPYACH
Ha MOPAJIbHO-HPABCTBCHHbLIC HOPMbBI 1 LICHHOCTH;

— I'OTOBHOCTH OLICHUBATH CBOE MOBCACHUC W TIOCTYIIKM CBOHUX TOBapI/IH_[eﬁ C HO3I/IIII/Iﬁ HPaBCTBCHHBIX W IIPABOBBIX HOPM H OCO3HAHHC

IIOCJIEICTBUM TUX IOCTYIIKOB;



4. ®opMHUPOBaHUS KYJIbTYPbI 310POBBSI:

— TOHUMAaHUs IIEHHOCTEH 3J0poBOro M 0e30macHOro oOpasza >KU3HHU; HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
(bu3M4YeCKOMY M IICUXUYECKOMY 30POBBIO;

— coOJr0/1eHHs MpaBUJI 6€3011aCHOr0 0OpallleHus ¢ BEeIleCTBaMH B ObITY, ITOBCETHEBHON JKU3HU U B TPYJOBOI JEATEIbHOCTH;

— TOHUMAaHUsl IEHHOCTH MPAaBWJI WHIWBHAYAJIbHOTO M KOJJIEKTMBHOTO OE€30MAaCHOTO MOBEACHUS B CUTYyalUsAX, YIPOXKAIOUIUX 3J0POBBIO U
JKWU3HU JII0/IeH; 0CO3HAHUS MOCIEACTBUI M HENIPUATHUS BPEIHBIX IPUBbIYEK (YIIOTPEOIEHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHUs);

5. TpyZ10BOTO BOCIIUTAHUA:

— KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIBCKON JEATEIIPHOCTH, OOIIECTBEHHO MOJIE3HOW, TBOPUYECKON U APYTUX BUIAX
JIeATSIIbHOCTH;

— YCTaHOBKHU Ha aKTUBHOE y4acTHE B PELICHUH MPAKTUYECKHUX 3a- a4 COLMAIbHOIN HANpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI);

— HHTepeca K NPaKTUYECKOMY HM3YyUYEHUIO NMpodeccril pa3IuyHOro poja, B TOM YHUCJe Ha OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAaHUH 1O
XUMMUU;

— YB@XEHMS K TPYLY, JIIOILIM TpyZa U Pe3yabTaTaM TPYIOBOH NEATEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIyaIbHOW TpaeKTOpHH 0Opa3oBaHus, Oyaymield mpodeccuu M peanu3anud COOCTBEHHBIX
YKU3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB M MNOTpeOHOCTEN 00I1ecTBa;

6. DKOJIOrMYeCKOTr0 BOCIIUTAHUS:

— DKOJIOTUYECKH 1I€JIeCO00Pa3HOr0 OTHOLICHUS K IPUPOIE, KaK HICTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMiie;

— ITIOHUMAaHUA FJIO6aJ11)HOFO xapaKTepa OKOJIOTUYCCKUX HpO6J’ICM, BIIMSIHUS ODKOHOMMHWYCCKHUX HpOIIeCCOB Ha COCTOsHUC HpHpOZ[HOﬁ nu
COLIMAJILHOW Cpenpbl;

— OCO3HaHUS HEOOXOAUMOCTH HCIIOIB30BAHUS JOCTHKEHU XUMUU JJIsI PEIICHUS BOIIPOCOB PAIlMOHATBEHOTO TIPUPOIONIOIB30BaAHHUS;

— aKTHUBHOTO HENPUATHS JICUCTBHU, MPUHOCIIINX BpEd OKPYXKAIOIIECH MPUPOTHOW Cpejie, YMEHHS MPOTHO3UPOBATh HEOIArompHsITHHIC

OKOJIOTUYCCKHUEC TTOCJIICACTBHA IMPCANPUHUMACMbBIX JEUCTBUM U npeaoTBpaniaTb UX;



— HaQJIUYUs Pa3sBUTOTO HKOJIOTMYECKOI'O MBILNUICHUS, 3KOJOIMYECKOU KYJIBTYPBbI, OIBITA ACATEIBHOCTH JKOJIOTMYECKON HAIIPaBICHHOCTH,
YMEHHUSI PYKOBOJICTBOBATHCSI UMM B TO3HABATENbHON, KOMMYHHKATUBHOM M COLMAJIBHON IMPAKTHKE, CIIOCOOHOCTH M YMEHHsI aKTHUBHO
MIPOTUBOCTOSATH MACOJIOTHH XeMOo(oOuu;

7. lleHHOCTH HAYYHOT'O MO3HAHHS:

— ¢c(OpPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHOM NPaKTHKU;

— NOHUMAaHUs CIIEHM(PUKA XUMHUU KaK HayKHd, OCO3HaHUs €€ poju B (OPMHUPOBAHMH PALMOHAIBLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU
LIEJIOCTHOT'O IIPEJCTaBICHUsI 00 OKPYX aIIIEeM MHUpPE KakK O €AMHCTBE MPUPOAbI U YEJIOBEKA, B IO3HAHWU IIPUPOJIHBIX 3aKOHOMEPHOCTEHN
U PELICHUH MPOOJIEM COXPAHEHUS IPUPOJHOTO PAaBHOBECHS;

— yOeXI€HHOCTH B 0COOOM 3HAUMMOCTH XUMMHU /JI1 COBPEMEHHON IMBIWIIM3ALMU: B €€ T'YMaHUCTUYECKON HAIIPaBJIEHHOCTH U BayKHOM POJIU B
CO3/IJaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpbI, PEIIEHUHU I100aJbHbIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHUYECKOM, MUIIEBOH M SKOJOTMYECKOM Oe30MacHOCTH, B PAa3BUTUM MEIWLIUHBI, OOECIEYEHUH YCIOBUWM YCHEIIHOTO Tpyda H

9KOJIOTUYECKH KOM(MOPTHON KU3HH KAXKAOTO YjeHa 00IIecTBa;

— E€CTECTBEHHO-HAy4YHON IpaMOTHOCTU: NMOHUMAHUS CYIIHOCTH METOJOB IO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIOCOOHOCTH
WCIIOJIH30BATh IOJTy4YaeMble 3HAHHS IS aHAIM3a U OOBSICHEHUS SIBJICHHH OKPYKAIOIIEr0 MHUpPAa M MPOUCXOAAIIUX B HEM H3MEHEHHIA;
YMEHHUS JleJlaTb OOOCHOBaHHBIE 3aKJIIOYEHHsS HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIUXCSI JAHHBIX C LIEJIbIO MOJYYEHHUs JIOCTOBEPHBIX
BBIBOJIOB;

— CIOCOOHOCTH CaMOCTOSITENILHO UCIIOJIB30BAaTh XUMUYECKHUE 3HAHUS JUIsl pelleHus MpoOJieM B pealbHbIX KU3HEHHBIX CUTYalMsIX;

— HMHTEepeca K II03HAHUIO U MCCIIEI0BATEIIbCKOU EsTEIIbHOCTH;

— IFOTOBHOCTH U CIIOCOOHOCTH K HEHPEPHIBHOMY OOpa30BaHUIO U CaMOOOPAa30BaHHIO, K AaKTUBHOMY MHOJYYEHUIO HOBBIX 3HAHUH MO
XUMHH B COOTBETCTBUM C KU3HEHHBIMHU NIOTPEOHOCTSIIMH;

— MHTepeca K 0COOEHHOCTSIM TPY/Jla B pa3IMYHBIX chepax npodeccCHOHaTbHON AeSITEIbHOCTH



MeTtanpeamMeTHble pe3yJbTaThl

MeranpeaMeTHbIE pe3yJibTaThl  OCBOCHHUS  y4eOHOTO TmpenMera « XUMUs» Ha YPOBHE CPEIHEro Oo0Imero oopa3zoBaHUs BKIFOYAIOT:
3HAYUMBIC I8 (DOPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXIUCIHIUTHHAPHBIC (MEXIIPEIMETHBIE) OOIeHAayYHbIC TMOHSTHS,
OTpakaroIlye 1eJI0CTHOCTh HayYHOUW KapTUHBI MUpa U CIeU(PHUKY METOJ0B MTO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DHEPTHs, SIBJICHUE, MPOIIECC, CUCTEMa, HAyYHBIN (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, UCCIIEJOBaHUE,
HaOJIIOZIEHUEe,  WU3MEpPEHUe,  OKCIEePUMEHT U Jp. ); YyHUBEpCaJibHble YyueOHbIe JAeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHHUKATUBHBIC,
peryIsITUBHBIC), obOecrieunBaromne QopmupoBanue (YHKIIMOHAITLHOW TPAaMOTHOCTH W COIMAJIbHOW KOMIIETCHIIMN OOYyYaronuXcs;
CHOCOOHOCTHh OOYYaIOIINXCSI MCTOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MUPOBO33pEHUECKHUE 3HAHUS UM YHUBEpCAJbHbIC y4eOHBIE
JICVCTBUS B ITIO3HABATEJILHON M COLIMATIBHOM MPaKTUKE

MeranpeaMeTHbIE Pe3yIbTAaThl OTPAXKAIOT OBJAJICHHEC YHHBEPCATHHBIMH YUCOHBIMU MTO3HABATCIILHBIMH, KOMMYHUKATUBHBIMH U

PEryIsATUBHBIMHU JIGfICTBHSIMH.

1. yHI/IBCpcaJ'IBHLIQ yqe6HHe IMO3HaBaTe/IbHBIC JCHCTBUS:

e ba3oBbie JOornyeckue JecTBUS:

CaMOCTOSITENIFHO (POPMYJIMPOBATH M aKTYaJU3HPOBATh MPOOJIEMy, BCECTOPOHHE €€ paccMaTpUBATh;

OTIPENIETIATh IeJIM JCSATSIBPHOCTH, 3aJaBas TapamMeTpbl M KPUTEPUU HX JOCTIKEHHUS, COOTHOCUTH pE3YyJbTaThl IEATEIBHOCTH C
IIOCTAaBJICHHBIMHU LICJISIMU,

HCIIOJIL30BAaTh IMpU OCBOCHNU 3HaHUU HpI/IéMLI JIOTUYCCKOTI'0 MBIIIJICHUA — BBIACIATh XapaKTCPHBIC IIPU3HAKHA MOHATUU U YCTaHaBJIMBATb
WX B3aHMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIONINE MOHSATHS JUIsl OOBSICHEHUS OT/ACIBHBIX (PAKTOB W SIBJICHUM;

BBIOMPATh OCHOBAHUSI M KPUTEPUH IS KIACCU(DUKAIIUN BEIIESCTB U XUMHUYSCKUX PEAKIIHii;

YCTaHaBJIMBATh MPUYINHHO-CJIICACTBCHHBIC CBA3W MCIKAY U3YyUYdCMBbIMU SBJICHUAMU;



CTPOUTH JIOTUYECKHUE PacCyXKIEHHUs (MHIYKTHUBHBIC, NJEIYKTHUBHBIC, 10 aHAJIOTHH), BBISABISITH 3aKOHOMEPHOCTH U TPOTHUBOPEUUS B
paccMaTpUBaeMbIX SIBICHUSIX, (DOPMYIIMPOBATh BBIBOJIBI U 3aKITFOUCHUS;

B TIPOILIECCe MO3HAHUS UCTIOIb3yeMbIe B XMMHUH CHMBOJIMYECKHE (3HAKOBBIE) MOJEIHU, MPEoOpa3OBhIBATHE MOJACIBHBIC MPEICTABICHUS —
XAUMHUYECKHM 3HaK (CHMBOJI) JIEMEHTa, XUMUYecKasi (hopMyJia, ypaBHEHHE XUMHUUECKOU pEaKIIuu — IPH PEIICHUH YyIeOHBIX TT03HABATEIIHHBIX U
MPAKTUYECKUX 3a/1a4, NPUMEHSATh HAa3BAHHBIE MOJICJIbHBIEC MPEACTABICHUS JISI BBIABICHHUS XapaKTEPHBIX MPU3HAKOB M3Y4Ya€MBbIX BEIIECTB U
XAMUYECKUX pEaKLIHM;

e bazoBbie HCCIEIOBATEIbCKUE ICHCTBU:

BJIQJIETh OCHOBAMHU METOJ0B HAYYHOT'O MIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKLIN;

dbopMynupoBaTh IEIM W 3aJa4dl KCCIEJAOBAHUS, HCIOIb30BAaTh IOCTABICHHBIE M CAMOCTOSTEIBLHO CGHOPMYIHUPOBAHHBIE BOIPOCHI B
Ka4eCTBE MHCTPYMEHTA MMO3HAHUS M OCHOBBI 1T (JOPMUPOBAHUSI THIIOTE3HI TTO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYK/ICHHIA;

BJIQJICTh HABBIKAMUA CAaMOCTOSATEIBHOIO IUIAHUPOBAHUS W MPOBEACHHUS YUYEHHYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATH  YMEHUS
HaOJI0AaTh 32 XOJOM IIPOIECCa, CAMOCTOSITEIbHO MPOrHO3UPOBATH €ro pe3yibTar, (GOopMyJIUpPOBATH OOOOIIEHHUS U BBIBOALI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHUS, COCTABIISIT OOOCHOBAHHBIM OTUET O MPOJIETIaHHON padoTe;

MPUOOPETATh OMBIT YUYCHHUYECKOW HCCICAOBATEIBCKOH WM TPOCKTHOW JEATCIHbHOCTH, MPOSIBIATH CIHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY MOUCKY METOJI0B PEIICHUS MPAKTUYECKHUX 3a7a4, IPUMEHECHUIO Pa3JIMYHbIX METOJIOB MO3HAHUS;

e [Ipuemsr paboThl ¢ HHPOPMALHEH

OPHUEHTHUPOBATHCS B PA3TUYHBIX MCTOYHUKAX WH(pOpMaIuu (HAyIHO-TIOMYJISpHAsl JTUTEepaTypa XUMHYECKOTO COAEp KaHUs, CIIPABOYHBIC
mocobusi, pecypcel MHTepHETa), aHAIM3UPOBATh MH(GOPMAILMIO PA3TUYHBIX BUIAOB M (OPM MPEICTABICHUS, KPUTHYCCKH OIICHUBATH €&

JOCTOBCPHOCTh U HCIIPOTHUBOPCUUBOCTD,

(hopMyITHPOBATH 3aNIPOCHI M MPUMEHSATH PA3TUIHBIE METOIbI IIPU TTOUCKE B 0TOOpEe MHPOpMAITUK, HEOOXOIMMOM TSI BEITTOJTHEHUS YUeOHBIX

3a/1a4 ONPENECIIEHHOrO THIIA;

HpI/IO6p€TaTb OIIBIT UCITIOJIB30BaHUA I/IH(I)OpMaI_IHOHHO-KOMMyHI/IKaTI/IBHBIX TEXHOJIOTUH H Pa3INYHBIX ITOHMCKOBBIX CHUCTEM,



CaMOCTOSITENIBHO BBIOMPAaTh ONTHUMANIbHYIO (DOpMY MpeACTaBiIeHNs WH(pOpMannun (CXeMbl, rpadHKu, TuarpaMMBbl, TaOJIUIbI, PUCYHKH U T.
. );

UCIIONIb30BAaTh HAYYHBIM S3bIK B KauyeCTBE CPEACTBA NpU pabdoTe ¢ XUMHYECKOH HH(pOpMAIUei: MPUMEHSATh MEXIIPEIMETHBIC
(pusnueckue n MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hopMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

HCITOJIH30BATh U MPE0OPa30BHIBATH 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIISITHOCTH.

2. YHuBepcajabHble KOMMYHUKATUBHBIC IEHCTBUSA

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCY)XIaeMO#l TEeMBbI B XOJI¢ IWalora W/WIU JUCKYCCHH, BBICKA3bIBaTh WJIEH, (HOPMYIHPOBATH CBOU
MIPEJIOKEHUSI OTHOCUTEILHO BBITIOJIHEHUS MPEJIOKEHHOH 3a/1a4H;

BBICTYyNaTh C TIPE3CHTALMCH pPE3yJbTaTOB IT03HABATEIHHOW JCSTEIBHOCTH, ITOJYYCHHBIX CaMOCTOSATEIBHO WM COBMECTHO CO
CBEPCTHHUKAMHM IPH BBITIOJIHEHUH XUMHUYECKOT'0 SKCIIEPUMEHTA, MPAKTUYECKOW PaOdOTHI IT0 MCCICIOBAHUIO CBOICTB N3y4YaeMbIX BEIIECTB,
peasinzanuy y4eOHOTO ITPOeKTa U (POPMyYIUPOBATH BbI- BOJIBI IO Pe3yJIbTaTaM MPOBEIEHHBIX UCCIICIOBAHMI ITyTEM COrIaCOBaHUS MO3UIINN
B X0Ji€ 00CYJIeHUsI 1 OOMEHa MHEHUSIMHU.

3. YHuBepCcaJIbHBIC PETYJISITUBHBIC 1CHCTBHS:

CaMOCTOSITEJIBHO TUIAHUPOBATH M OCYIIECTBISITH CBOIO ITO3HABATEIBHYIO IEATEIBHOCTD, ONpenesss e Heidu U 3aJ1a4H, KOHTPOJINPOBATh
0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH IpEIaraéMblil aJrOpPUTM JACHCTBHIA NPHU BBHIMOJIHEHHH YYEOHBIX M HCCJIEIOBATEIBCKUX 3ajad,
BBIOMpATh Hanbosee 3G(HEeKTUBHBIN CIOCOO UX pelIeHUs ¢ yYETOM MOTYUYEHHUsI HOBBIX 3HAHUN O BEIIECTBAX M XMMHYECKUX PEaKLUIX;

OCYHICCTBIIATH CAMOKOHTPOJIb CBOCH JICITEIHFHOCTH Ha OCHOBE CaMOaHaIN3a U CaMOOICHKH

IIpeameTHbIE pe3yabTaThl
[IpeamerHbIe pe3yabTaThl OCBOCHUS Kypca «O0111as 1 HeopraHuieckass XUMHUSD» OTPaKaroT:
1. c@hopmuposannocms npeocmaesnenuii: 0 XMMUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYUYHOM KapTHHBI MHpA, POJIM XUMHUU B MO3HAHUU

SBJICHUA TPUPOAbI, B (POPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPbl JUYHOCTH, €€ (yHKIIMOHATLHON IPaMOTHOCTH, HEOOXOIUMOM JJIsl peIIeHUS



MPAaKTUYCCKUX 3aav U DKOJIOTN- YCCKU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY 3Q0pPOBbIO U ITPpHU- pOI[HOfI cpeac,

2. enadenue CUCTEMON XUMHUYECKUX 3HAaHUM, KOTOpasi BKJIFOYAET: OCHOBOIIOJIAralolre MOHATHS (XUMUUYECKUH 3JIEMEHT, aTOM, U30TOIl, S-,
p-, d-2IIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BbEM, BAJICHTHOCTD, AJIEKTPOOTPUIIATEILHOCTD, CTETICHh OKUCIICHHUS,
XMMHYECKasi CBA3b (KOBaJEHTHAsl, MOHHAs, METaJJINYecKasi, BOJOPOJIHAs), KPUCTAJUIMYECKasi PEemETKA, TUMbl XUMHUYECKUX PEeakIui, pacTBOp,
ANEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOIUTHYECKAs AUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEaKIuu, XUMUYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPHSs SIECKTPOJIUTUUECKON AMccolMalmm, nepruoandeckuil 3akon JI I MeneneeBa, 3aKOH COXpaHEHUS! MAacChl
BEILIECTB, 3aKOH COXpPAaHEHUS W MPEBpALICHUsS JHEPIHMM IIPU XUMHUECKHUX pPEaKILUsAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHUH S3BIK XUMUH,
MHPOBO33PEHUECKNE 3HAHUS, JIeKAIIEe B OCHOBE ITOHUMaHUs MPUIMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (PAaKTOJIOTMYECKUE CBEACHUS
O CBOICTBax, cOCTaBe, NOJY4YEHHMHM M OE€30IaCHOM MCHOJb30BaHUM BAKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M INPAKTHYECKOM
JIEATENIbHOCTH YEJI0BEKA;

3. cgpopmupoeannocms ymeHull 8vbis6aAMb XapaKTepHbIE NPU3HAKU NOHATUH, ycmanasiueams WX B3aUMOCBSI3b, UCHOIb308AMDb
COOTBETCTBYIOIIME MTOHATHUS IIPU ONMMCAHUM HEOPraHUYECKUX BEIIECTB U UX NPEBPALLCHUN;

4. cghopmuposannocms yMeHUull UCNOIL306aMb XUMUUYECKYI0O CUMBOJIMKY JUJISI COCTaBJICHUsI (POPMYJI BEIIECTB U ypaBHEHUI XUMHYECKUX
peakuuii; cucremarnueckyro HomeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTJIEJIbHBIX HEOPTraHUYECKUX BELIECTB (yrapHbIM ras,
YTJIEKUCIIBIN ra3, aMMHUak, raméHas u3- BeCTh, Heram€Hasi U3BeCTb, MUThEBAs COJla, MUPUT U JIp. );

5. cgpopmuposannocms ymenuii onpeoensams BaICHTHOCTh U CTENEHb OKUCICHUS XUMHYECKHUX JIEMEHTOB B COCAMHEHMSIX Pa3IMYHOIO
COCTaBa; BUJ XMMHUYECKON CBSI3M (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKAasl, BOJOPOAHASI) B COEAMHEHUAX; TUI KPUCTAIINYECKON pEIIETKU
KOHKPETHOI'0 BelllecTBa (aTOMHasi, MOJIEKYJISIpHAsi, MOHHAsl, METAJJIMYECKas); XapaKTep cpelbl B BOJAHBIX PAacTBOpax HEOPraHUYECKUX
COCJTMHECHUMH;

6. cpopmuposanHocms yMeHUll  YCMAHA6IUEams  TPUHAIJICKHOCTh HEOPraHMYECKHX BELIECTB II0 MX COCTaBY K OINPEAeIEHHOMY
KJaccy/TpyIne cCoOeAUHEHUN (MMPOCThIE BEIIECTBA — METAJUIbl U HEMETaJUJIbl, OKCUJIbI, OCHOBaHUS, KUCJIOThI, aM(pOTEpHbIE THIPOKCHU/IbI,

COJIN);



7. chopmuposannocms ymenuli packpviéams CMbICI Tiepuoauyeckoro 3akoHa J[ W MeHnneneeBa M JI€MOHCTPUpPOBATh €ro
CHCTEMAaTU3UPYIONTYI0, OOBSICHUTEIIBHYIO U POTHOCTUYECKYIO (DYHKITUH;

8. c@opmuposannocmo ymenuii xapakmepuzoéams SIEKTPOHHOE CTPOCHHUE ATOMOB XHMHYECKHMX 3JIEMEHTOB |1—4 mnepuonos
Ilepuoanueckoi cucrtembl xuMudyeckux syemeHToB [[. M. MenneneeBa, MCnonb3ysl MOHATHA «S-, p-, d-3JIIEKTPOHHBIE OpOUTa- JW»,
«IHEPreTUUECKUE YPOBHUY; 00bACHAMb 3AKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCIMHEHUH I10 IIepHoaaM
u rpymniaM Ilepuoanueckont cucremMsl XuMudeckux ayieMeHToB [, 1. Menneneena;

9. chopmuposannocme ymenuii xapakmepuzoeams (onucviéams) oOIMEe XUMUUECKHE CBOMCTBA HEOPraHMYECKUX BEILIECTB PA3IMYHBIX
KJIACCOB; MnOOmM8epicoams CyLIECTBOBAHUE T€HETHMYECKONW CBS3M MEXKJAY HEOPraHMYEeCKMMH BEIIECTBAMH C IOMOIIBIO YpPaBHEHUM
COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIHil;

10. cgpopmuposannocme  ymeHus Knaccuguyuposamo XUMHYECKUE PEaKLUM{ [0 pa3IMYHbIM NpH3HAKaM (YUCIy M COCTaBy
pearupyromnx BeIecTB, TEIUIOBOMY 3((PEKTy peaKli, '3MEHEHHUIO CTETICHEH OKHMCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PEaKILNH, YIaCTHIO
KaTams3aTopa);

11. chopmuposannocms ymeHuii cocmasisams ypPaBHEHHUs pPEaKUHUH pa3IMyHbIX TUIOB; MOJHBIE U COKpallléHHbIE YPABHEHUS peakLUi
HOHHOI'0 0OMEHAa, YUYUTHIBAs YCJIOBUS, IIPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHLA;

12. chopmuposannocms ymenuil npo8oOUums peaKkluu, MOATBEPKIAIOINE KaUeCTBEHHBII COCTaB Pa3INYHbIX HEOPraHUYECKUX BEIIIECTB;
Ppacno3naéams OMBITHBIM ITyTEM HOHBI, PUCYTCTBYIOIINE B BOJIHBIX paCTBOpPaX HEOPTaHUYECKHX BEIECTB;

13. cghopmuposannocms ymenuii packpvléams CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMN IOCPEACTBOM COCTABJICHMS
AJIEKTPOHHOIO OajaHca 3TUX PeaKIUi;

14. cgpopmupoeannocms ymeHuili 0OBACHAMbL 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakIMU OT pa3jIWyHbIX (AKTOPOB; XapaKTep

CMCHICHUA XUMHNYCCKOI'O paBHOBCCHA B 3aBUCHUMOCTH OT BHCIIHCTO BOSI[CI;'ICTBI/IFI (HpI/IHI_[I/Il'I Jle ]_IlaTenLe);



15. cgpopmuposannocms ymeHuli xapakmepu3oeams XUMAUECKUE MPOLECCHI, JeXKAaIlie B OCHOBE MPOMBIIUIEHHOTO MOJy4YeHUs] CEpHOMH
KHCJIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh MpEJCTaBJIEHHIl 00 OOIIMX HAy4yHBIX INPUHLUMIAX M 3KOJOTHMYECKUX HpodieMax
XUMHUYECKOTO ITPOU3BOJICTBA;

16. cghopmuposannocms ymenuii npoeoOums BBIYUCIECHHUS C HCIOIb30BAaHMEM IIOHATHUS «MaccoBas [J0Js BElIeCTBa B PacTBOpE»,
O0O0BEMHBIX OTHOIICHHUH Ta30B MPU XUMHUYECKHX PEaKIHSIX, MACChl BEIIECTBA WM 00BbEMA ra30B MO M3BECTHOMY KOJIMYECTBY BEIISCTBA,
Macce Wi 00bEMY OJTHOIO M3 yYaCTBYIOIIMX B PEaKLMU BEIIECTB, TEMI0BOro 3(¢deKTa peakliui Ha OCHOBE 3aKOHOB COXPAaHEHHUs MACChI
BEIECTB, IPEBpAICHUs U COXPAHEHUS SHEPIUH;

17. chopmuposannocms ymenuii coonrooams npagunia TOIB30BAHUS XHUMHUYECKON MOCYI0H U 1aOOpaTOPHBIM 000PYIOBAHUEM, a TAKKe
MpaBujia 0OpaleHus C BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKIMSIMH IO BBIMOJIHEHUIO JJa00OPaTOPHBIX XUMHUYECKUX OMNBITOB;

18. cpopmuposannocms ymenuii niaHupoeamsv U 6bINOJIHAML XUMHWUYECKHUU HKCIIEPUMEHT (pasjio)KeHHEe MepoKcHaa BoAopoda B
IPUCYTCTBUU KaTajlu3aTopa, ONpPENEICHNE CPEabl paCTBOPOB BEIIECTB C MOMOUIbI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE PAZIIMYHBIX
(hakTOpOB Ha CKOPOCTh XMMHUUYECKOM peakiuM, peaklMi HOHHOIO OOMEHa, KaueCTBEHHbIE peaKlUn Ha cyiabdar-, KapOoHAT- U XJIOPHUI-
aHUOHBI, HA KaTMOH aMMOHUS; pEIIEHHE 3KCIEePUMEHTAJIbHBIX 3aJad Io TeMaM «Mertamuis» U «Hemeraius)) B COOTBETCTBUM C
NpaBWJIaMH TE€XHUKU O€30ITaCHOCTH MpPHU OOpalleHUU C BELIECTBAMHU M JIAOOpaTOPHBIM OOOpPYIOBaHUEM, HPeOCmAaesismsb PpPe3ysbTaThl
XHMHYECKOTO JKCIIEpUMEHTa B (pOpMe 3alMCH YpaBHEHHH COOTBETCTBYIOIIMX PEaKUUNl U @opmyrupoeams BBIBOABI HA OCHOBE 3THUX
pe3yJIbTaTOB;

19. cpopmuposannocms ymenuil KpumuueckKu aHAIU3UpO8ams XUMHUYECKYIO HH(OOpPMAIMIO, MOJydYaeMyI0 U3 Pa3HbIX HCTOYHHUKOB
(CMMU, NnTepner u ap. );

20. cgpopmuposannocms ymenuti coonrooams npagusia SKOJIOTMYECKHU 11eJ1ecO00pa3HOro MOBEAECHU B ObITY U TPYAOBOM AEATEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 3I0POBbSI U OKPY’KAIOLIEH IMPUPOLHOMN Cpenpl; OCO3HABaTh ONACHOCTHb BO3JAEHCTBHUS HA JKHUBBIE OPraHU3MBbI
OIpeIeIEHHBIX BEIIECTB, MOHUMAasi cMbIica nokazarens 1K, noscuams Ha mpumepax cnocoObl YMEHBIIEHUS U MPEIOTBPALICHUST UX

BpPCOAHOTO BOBI[GﬁCTBI/IS[ Ha OpraHus3M 4YCJIOBCKA,



21. 1A O6y‘I&IOH.IHXC§I C OI'paHHUYCHHBIMH BO3MOKHOCTSIMU 34O0POBbA: YMCHUC IIPUMCHATH 3HAHUA 00 OCHOBHBIX AJOCTYIIHBIX METOJax

ITIO3HaHHUA BCIICCTB U XUMHNUYCCKUX SIBJICHU.

Buvinycknuk na 6a3060m ypoeHe HAyuumcs:

— pacKpbIBaTh Ha MPUMEPax poJib XUMUH B (POPMUPOBAHIH COBPEMEHHOM HAyYHON KapTUHBI MHpa U B IPAKTUYECKOH JIEATETLHOCTH YellOBeKa,

— B3aHNMOCBA3b MCKIY XUMHEN U APYIruMHr €CTCCTBCHHBIMH HAYKAMU,

— WUIIOCTPUPOBATH HA MIPUMEPAX CTAHOBJIECHUE U 3BOJIIOIUIO0 OPraHUYECKOM XMMHUU KaK HAYKH Ha pPa3JIMYHbIX HCTOPUYECKUX ITalax €€ pa3BUTHUS;

— yCTaHaBJIMBAaTh MPUYMHHO-CIICJICTBEHHBIE CBA3H MEXIY CTPOCHHEM aTOMOB XHMHUYECKHX 3JEMEHTOB U MEPHOJUYECKHM H3MEHEHHEM CBOIWCTB
XUMHWYCCKHUX DJIEMCHTOB U UX COCI[I/IHCHI/Iﬁ B COOTBCTCTBHMU C ITIOJIOXKECHHUEM XUMHNUYCCKHUX 3JICMCHTOB B HGpHOI{HHGCKOﬁ CHUCTEME,

— AaHaJIu3upoBaTh COCTaB, CTPOCHHUC H CBOICTBa BCIICCTB, NMPHUMCHAA IOJOXCHUA OCHOBHBIX XHUMHUYCCKHUX Teopnﬁ: XUMHYECKOI0 CTPOCHUA
opranndeckux coequneHuii A.M. byTiiepoBa, cTpoeHHs aTOMa, XUMUYECKOUN CBA3H, AIEKTPOIUTUYECKON NUCCOIMAlUM KUCIOT U OCHOBAHMIA;

— YCTaHaBJIMBATb NPUYHUHHO-CJICACTBCHHLIC CBA3U MCIKIAY CBOMCTBaAMH BCIICCTBA U €TI0 COCTAaBOM U CTPOCHUCM;

— IIPUMEHATH IIpaBUja CHUCTEMAaTHYECKONW MEXIyHAapOJHOM HOMEHKIATypbl KakK CpEICTBA COCTABIIATH MOJIEKYJISIPHBIE—PA3IU4CHUS U
uACHTU(UKAIIMY BEIIECTB M0 UX COCTaBY M CTPOCHUIO; CTPYKTYpHBbIE (POPMYJIbI HEOPraHMYECKHX W OPraHMYeCKHX BEUIECTB KaK HOCUTEJIeH
uH(GOpPMAIIMK O CTPOSHUH BEIIECTBA, €T0 CBOWCTBAX M MPUHAIJICKHOCTH K OMPEICTICHHOMY KJIACCy COSIMHEHUN;

— OOBACHATH MPHUPOAY U CHOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3M: KOBAJCHTHON (MOJISIPHOW, HETMOJIAPHON), HMOHHOW, METaUIMYeCcKOM,
BOJIOPOJHOW— C LEJIbI0 OMpEeNeleHUs XUMHUYECKOW XapaKkTepu3oBaTh (U3UYECKHE CBOMCTBA HEOPraHMYECKUX W OPraHu4YeCKUX—aKTHUBHOCTH
BELIECTB;

— BEIIECTB U YCTaHABIMBATh 3aBUCUMOCTD (DU3MUECKHUX CBOMCTB BELIECTB OT THIA KPUCTAIITUIECKON PEIIETKH;

— XapakTepu30BaTh 3aKOHOMEPHOCTH B M3MEHEHHMHM XHMUYECKHUX CBOWCTB IMPOCTHIX BEIIECTB, BOJOPOAHBIX COEAMHEHMI, BBICIIMX OKCUIOB H

TUAPOKCHJIOB;



HCIIOJIB30BaTh MCTOJbI HAYYHOI'O IMO3HAHHA: aHAJIM3, CUHTEC3, MOACIIMPOBAHUC XHUMHUYCCKHUX IIPOLHECCOB U SIBJICHUN npu peIICHUU yqe6H0-
UCCJICIOBATEIILCKUX 33124 110 U3YYCHHUIO CBOWCTB, BIIAJIETh MPAaBUIAMU—CIIOCOOOB MOJIYYCHHUS U PACIIO3HABAHUS OPTrAHUYECKUX BEIIECTB;
0e30macHOro ooparleHus ¢ eIKUMHU, TOPIOYMMHU U TOKCHYHBIMU BEILIECTBAMHU, CPEICTBAMH OBITOBOM XUMHUH;

OCYIIECTBIISATh TOUCK XUMUYECKOU HH(POPMAIIMU TI0 HA3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (OopMyJiaM BEIIECTB;

KPUTHYECKH OIEHUBATh U WHTEPIPETHPOBATh XUMUYECKYI0 MH(GOPMAIMIO, COAEPXKAIIYIOCS B COOOIICHUAX CPEICTB MAaccoBOW HMH(OpMAINU,
pecypcax I/IHTepHeTa, HAaYYHO-IIOMMYJAPHBIX CTAThAX C TOYKHU 3PCHUSA GCTCCTBGHHO-Hay‘-IHOI\/'I KOPPEKTHOCTHU B LCJIAX BBIABJIICHUA OILIMOOYHBIX
CyXXJeHni 1 (popMupoBaHUsi COOCTBEHHOU MO3HIIHH;

YCTaHABJIMBaTh B3aWMOCBSI3U MEXIy (DakTaMM U TeopueH, NMPUUYMHON W CIEACTBHEM IpPH aHAINW3€ MPOOJIEMHBIX CUTyaluil U O0OOCHOBAaHUU

MMPUHHUMACMBIX peH_IeHI/Iﬁ Ha OCHOBE XMMHUYECKUX 3HAHUU.

Bbll’lyCKHMK Ha bazoeom YPOBHE noyvum 603MONCHOCMb HAYHUUMbCA.!

—  (QopMynTupOBaTh IIENIb UCCIIETOBAHMUS, BHIABUTATH U MPOBEPSITH SKCIIEPUMEHTAILHO TUIIOTE3bl O XUMHUECKHUX CBOMCTBAX BEIIECTB HA OCHOBE MX
COCTaBa U CTPOEHMSI, UX CIIOCOOHOCTH BCTYNATh B XUMHUUECKHUE PEAKIMH, O XapaKTepe U MPOAYKTaX pa3IUYHbIX XUMHUECKUX PEaKIIUi;

— CaMOCTOSATCIBHO INUIAHUPOBATh U MPOBOAUTH XUMHUUYCCKHUC SKCICPUMCHTHI C COGHIOI[CHI/IGM ImpaBUJI Oe3omnacHOIt paGOTBI C BCIICCTBaAaMU U
1a00paTOPHBIM 000PYIOBAHUEM;

— HUHTCPHPCTUPOBATH AAHHBIC O COCTABC U CTPOCHUU BCIICCTB, IMOJTYYCHHBIC C ITIOMOIIBIO COBPEMCHHBIX (1)I/I3I/IKO-XI/IMI/I'-ICCKI/IX METOOO0B,

— OHNHUCBIBATH COCTOAHUEC OJJICKTPOHA B aTOME Ha OCHOBC COBPCMCHHBLIX KBAHTOBOMCXAHWYCCKUX Hpe[ICTaBHGHI/Iﬁ O CTpOCHHMH aToOMa IJid
0O0BSICHEHUS Pe3yJIbTATOB CIIEKTPAILHOTO aHAJTN3a BEIECTB;

— XapaKTepH30BaTh POJIb A30TOCOJEPIKAIMMUX TETEPOIMKINYECKUX COCIMHCHWH W HYKICWHOBBIX KHCIOT KaK Ba)KHEHIIMX OWOJIOTHYECKU
AKTHUBHBIX BEIIECTB;

— TPOTHO3UPOBaTh BO3MOXKHOCTh TPOTEKAHUS OKHCIHTEIBHO-BOCCTAHOBHUTEIBHBIX pEAaKIWH, JIGKAIIUX B OCHOBE TPHUPOJHBIX H

MMPOU3BOACTBCHHBIX IIPOLCCCOB.



2. Coaepaxanne v4eOHOro npeaMera « Xxumusa» B 11 kiaacce.

TeopeTn'{eume OCHOBbI XUMHH

Xumuueckuid amemMeHT. AToM. Sapo aroma, H30TONBIL. DIEKTpPOHHash O00OJOYKA. OHEPreTHYECKHEe YpPOBHHU, MOAYPOBHH. ATOMHBIC
opoutanu, s-, p-, d-aneMeHTbl. OCOOEHHOCTH pacCHpeNesICHUs] AJIEKTPOHOB MO OpOUTAISIM B aTOMax SJIEMEHTOB TEPBBIX YETHIPEX TEPHOJIOB.
OnekTpoHHass KoHurypamusi atromoB. Ilepmonmueckuii 3akoH u Ilepmonmueckas cucrema xummuueckux sjemeHTOB J| M1 Menneneena.
Ces13p nepuoanueckoro 3akoHa u Ilepuoanyueckoi cucteMbl XuMuueckux srneMeHToB [ 1 MenneneeBa ¢ COBpeMEHHOM TeOpUel CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MCHEHUSI CBOMCTB XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEMISCTB MO IPpyNIiaM U
rneproaaM. 3HaYCHUE MTEPUOIMISCKOTO 3aKOHA B pa3BUTUM Hayku. CTpoeHHUE BelIeCTBAa. XHMMHUYECKas CBsI3b. BUIbI XHUMHYECKOU CBS3U
(koBaJIeHTHasi HETMOJISIPHAS W MOJISIpHAsl, MOHHAsI, MEeTaJTndecKas). MexaHu3Mbl 00pa30BaHUs KOBAICHTHOW XWMHUYECKOW CBSI3U (OOMEHHBIN
JIOHOPHO-aKLIENTOPHBIN). BogopoaHas cBsa3b. BaneHTHOCTh. DnekTpooTpuiiatenbHOCTh. CTeneHb  okucieHus. MOHBI: KaTHOHBI U aHUOHBI.
BemecTBa MOJICKYISIPHOTO W HEMOJICKYJISIPHOTO CTPOCHHUS. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA. THIBI KPHUCTAUTMYECKUX PEHIETOK.
3aBHCUMOCTh CBOMCTBA BEIICCTB OT THIA KPUCTAUTHYECKOU pemeTku. [loHsATHE O MUCTIepCHBIX cucTeMax. ICTHHHBIC U KOJUIOWTHBIC PACTBOPBI.
MaccoBass nons BemiectBa B pacTBope. Kitaccudukanuus HeopraHMYeCcKHUX coenuHeHuH. HomeHknarypa HEOpraHM4YeCKUX BEIIECTB.
I'enetnueckasi CBsI3b HEOPraHUYECKUX BEIIECTB, MPUHAIJISKAIIUX K pa3jIUdYHbIM KiaccaMm. Xumudeckas peakuus. Kiaccudukanms
XAMHAYECKUX  PEaKIHuid B HEOPTraHWYSCKOW M OPraHWYeCKOW XHMHHU. 3aKOH COXPAaHCHUsS MAacCChl BEIISCTB; 3aKOH COXPaHCHUS H
MIPEBPAIICHUS YHSPTUH TIPH XUMHYISCKUX peaknusx. CKOpOCTh peakiinu, e€ 3aBUCUMOCTb OT Pa3IMIHbIX (pakTopoB. OOpaTHMbIC pEaKIIHH.
Xumnyeckoe paBHoBecue. DakTOphl, BIUSIONIUE HA COCTOSIHME XUMUYecKoro paBHoBecus. [Ipunuun Jle-IllaTtenbe. DnekTpoauTruyeckas

JUCCOIIManus. CuibHBIE U cliaObIe OJICKTPOJIUTHI. CpeL[a BOJHBIX pacTBOPOB BCHICCTB: KHCJIA4, HeﬁTpaJ’IbHaH, nieiaouHas. IlorsTue o



BogopoaHoM moka3zatene (pH) pactBopa. Peaknuu moHHOTO oOMeHa. ['MApOIN3 HEOPraHWYECKUX M OPraHUYECKHX BEIECTB.
OXHUCIUTETLHO-BOCCTAHOBUTEIIBLHBIE peakiinu [1oHsATHE 00 SIIeKTPOIN3e pPacIuIaBOB U PACTBOPOB colieil. [[puMeHeHne 3JIeKTpoIn3a.

OKcnepumenmanvHvie Memoobl U3VYeHUsl eujecmes u ux npespaujeHuii: AeMoHcTpauus tadnun «llepuoandeckas cuctemMa XMMUYECKUX
sanementoB J| W MeHnneneeBa»; u3zydeHue Mojeield KPUCTAUIMYECKUX PEIIETOK; HaOJNIOJeHWEe ¢ ONHCaHHe JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3ioKeHHE MEePOKCHIA BOAOPOJa B MPUCYTCTBUHM KaTalW3aTopa, ONpeAeieHHue Cpeabl pPacTBOPOB BEIIECTB C
MIOMOIIBI0 YHUBEPCATHLHOT'O WHIUKATOPA, PEAKIIMM HOHHOTO OOMEHa); MPOBEJICHUE MPAKTUIECKON padoThl «BiusHue pa3nuyHbiX (HakTopoB Ha
CKOPOCTh XUMHUYECKON PEaKIINI .

Pacuemnvie 3a0auu: Pacd€Thl MO ypaBHEHHSM XUMHUYECKHX pPEaKIUi, B TOM YHCJIE TEPMOXHMHUUYECKHE pPacUEThl, pacu€Thl C

HCIIOJIBb30BAHUEM ITOHATHUA «KMaCCOBas J0JIs1 BEIICCTBA» .

Heopra}mquKaﬂ XUMUsl

Hemerannel. [lonoxxenne HemetaiioB B llepmoamueckoit cucteme xumudeckux siaemeHToB J[. M. MennaeneeBa M OCOOCHHOCTH
cTpoeHus aToMOB. PU3NYECKHUE CBOMCTBA HEMETAJIOB. AJUIOTPOITHS HEMETAJUIOB (Ha MpUMEpPEe KUCI0poia, cephl, pochopa u yriiepoaa).
XuUMHUYECcKHe CBOMCTBA BaXKHEHUIIMX HEMETaJUIOB (TaJOreHoB, cepbl, a3oTa, (ocdopa, yriepoaa U KpEeMHHUs]) U HUX COCIAUHEHUH
(OKCUZIOB, KHCIOPOJCOJEPKAIUX KHUCIOT, BOAOPOJHBIX coeauHeHuil). IllpumeHeHne BaKHEWIIMX HEMETAJIOB U UX COEOUHEHUU
Mertamuiel [lonoxxenne meramnoB B llepuoaudeckoit cucreme xummuueckux anemMeHTtoB J[. M. MenneneeBa. OCOOEHHOCTH CTPOCHUS
AJICKTPOHHBIX 000JI0UeK aToMOB MeTauioB. OOmue dusnyeckne cBocTBa MeTawIoB. CIUIaBbl METAJUIOB. DJICKTPOXUMHYECKHU PsiT
HAIpsDKEHUH MeTaioB. XMMHUUYECKHUE CBOWCTBAa BaXKHEHIIMX META/UIOB (HATpHM, Kajlui, KaldblMi, MarHui, adllOMUHUN, IIUHK, XPOM,
’Kene30, MeJlb) U X coeauHeHuii. OO1me cnocoObl nojiydyeHuss metaioB. Metamnyprusi. Koppo3us meranioB. CriocoObl 3alyThI
OT Koppo3uu. lIpuMeHenne MeTajuioB B ObITY U TEXHUKE

OKcnepumenmanvbHvie Memoovl U3yUeHUs euiecms U ux npespaujeHuli. N3y4eHne KOUIeKIuN «MeTasuibl U CIuiaBbl», 00pa3lioB HEMETAJIOB;

PCIICHUC OKCIICPUMCHTAJIbHBIX 3aJaa4, Ha6J'IIOI[€HI/Ie H OIMMCAaHUC JICMOHCTPAIIMOHHBIX H Ha60paTOpHBIX OIIBITOB (BSaHMOHeﬁCTBHe



IUAPOKCHJIA AJTIOMUHMS C paCTBOPAMHU KHUCIIOT U IIeJI0Yeil, KaueCTBEHHbIE PEaKIIMM Ha KaTHOHBI METAJIIIOB).
Pacuemmnvie 3a0auu: Pacd€Tbl Macchl BEIIECTBA UM 00BbEMA ra30oB MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE MU OOBEMY OJHOIO
M3 Y4YacTBYIOIIMX B PEAKIIMU BELIECTB; pacuérhl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIMHU, €CINU OJHO U3 BEIIECTB

HUMCCT MMPUMCCH.

XuMHuS U KU3Hb

Ponp xumum B 00eciedeHUH YKOJIOTHYECKOM, YHEPTreTUISCKON U MUIIIEBON 0€30MacHOCTH, Pa3BUTUN MEIUIIMHBI. [ToHsITHE O HAYYHBIX
MeTOoJlaX TO3HAHMS BEIIECTB U XUMHUYECKUX peakiuii. [IpencraBieHuss 00 oOIMMX HAYYHBIX MPUHIIMIIAX MPOMBIIIJICHHOTO ITOJTYYEHUS
Ba)XXHEHINNUX BELISCTB. YENOBEK B MUPE BEIIECTB U MATEPUAJIOB: BAXKHEUIIME CTPOUTEIIbHBIE MATEpUANIbl, KOHCTPYKIMOHHBIE MaTEpUabl,
KpPacKH, CTEKJIO0, KEpaMHKa, MaTepHaIbl JJIsl AJICKTPOHUKH, HAHOMATEPHAIbl, OPTaHUYECKUE U MUHEPAIIbHBIC YIOOpPEHU. XUMUS U 3I0POBHE
4eJI0OBeKa: MpaBUJla MCIIOJB30BAHMS JICKAPCTBEHHBIX IMpENapaToB; MpaBuia OE30MaCHOTO MCIOJIB30BaHMS IpenapaToB OBITOBOM XWMHUHU B

HOBCCHHCBHOfI KU3HH.

3. TemMaTH4uecKkoe MJIAHUPOBAHNE




n/n

TemaTnyeckuii 0JI0K

Peanuzanus BOCHUTATEIbHOTO
NMOTEeHIUAJA YpoKa (BUABI U (opmbI
JAesITeJIbHOCTH)

Koa-Bo
YacoB
(;120.pad)

N3 nux
KOHTPOJIbHBI
X pabort

HoP

Pa3gennl

BBenenue

YcraHoBiIEeHHE TOBEPUTETBHBIX
OTHOIICHUH MEXIy Yy4YUTEIeM U €ero
YUCHUKAMH, CITIOCOOCTBYIOIINX
HO3UTHBHOMY BOCTIPHSITUIO YYaIIUMHUCS
TpeGoBaHUI U IPOCHO yUUTEN.
Bocnuranue 1eJICy CTPEMIIEHHOCTH,
TPyAOMIOOUS,, CaMOCTOSITENBHOCTH B
npuoOpeTeHuH  HOBBIX  3HAHUM U
yMeHuH,  (opMUpOBaHHE  HAaBBIKOB
CaMOKOHTPOJISI U CAMOOIICHKH.
dopmupoBaHue OTBETCTBEHHOTO
OTHOIICHHUS K YYEHHWIO, TOTOBHOCTU H
CIIOCOOHOCTH oOydJaronuxcs K
CaMOpa3BUTHIO 1 CAMOOOPA30BAHUIO.
CraHOBIICHHE OPTaHUYECKONW XMMHUHU KaK
HAayKH U €€ 3HAUCHHE B KU3HH YEJIOBEKa.

https://
resh.edu.ru

BemniectBo

Pa3BuTHe  3CTETHYECKOrO  CO3HAHUS
yepe3  OCBOCHHE  XYIOXKECTBECHHOTO
Haciemusi HapoaoB Poccum u  wmmpa,
CBS3b XUMHH C JIUTEPaTypoll u
HCKYCCTBOM;

Bocrnuranue yBakeHUSI K JTOCTHIKESHUSM
XUMHUH (3HAYMUMOCTh U TPAKTUYECKOE
NPUMCHCHUE XHUMHYCCKHX 3HAaHUH U
JOCTMKEHHM XUMHMYECKOM HayKh B
OBITY, TEXHUKE, MEIUIINHE);
®opMuUpOBaHUE OCHOBBI SKOJOTHYECKON
KyJIbTYpbl, IIEHHOCTH 3JIOPOBOTO U
Oe3omacHOr0 00pasa >KM3HH, OCO3HAHUE
HE00X0IUMOCTH IPaMOTHOIO
oOparneHus c BEIIECTBAMHU B
MIOBCETHEBHOM JKU3HH, YCBOCHUE TIPABHLIT
WHAWBUIYAIBHOTO U  KOJUIEKTHBHOTO
0e30macHoro MMOBEIEHUS B
Ype3BBIYANHBIX CUTYalUAX, MPU3HAHUE

DPLTCATAIT TTAITITANCTIT ALFTARIITN DA DROAY op

5+1
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KaJ’IeH}IapHO-TeMaTI/I‘leCKOE INIAHUPOBAHUE

Tema ypoka
Ne n/mt

1 BBenenue B mpeaMeT HEOPraHUYECKOW XUMUU. BBOIHBIN HHCTpYKTax 110 Th.
2 ATOMBI, MOJIEKYJIbI, BEILIECTBA.
3 Crpoenue aToma
4 XuMuHyecKas CBsi3b
5 ArperaTHble COCTOSIHHSI BEILIECTBA.
6 [lepuonnueckuii 3akon JI.M1. Menneneesa.
7 PactBops!
] DIeKTpOoNUTHYECKas: AUCCOLIMALIMS
9 [Ipaktuyeckas padora Nel. KucinotHocTs cpenbl. MHIUKATOPBHI.
10 VYpaBHEHUS] XUMUYECKUX PEAKIIUNA U PACUEThI IO HUM.
1 Peakuiuu noHHOTrO OOMEHA.
12 IM'maponns
13 KauecTBeHHbBIE peakuu

14 | OKHCIUTENBHO — BOCCTAHOBUTEIIbHBIE PEAKIINH

15 DIIeKTPOIHN3

16

[IpakTuueckas pabora Ne 2. Pemenne DkcnepuMeHTaIbHbBIX 33/1a4 10 TeME « XUMUYECKUE PEaKLIUm.




17

O6o0mraroiee MOBTOPEHHE 1O TeMaM «BemecTBo» u « XUMUUYECKHUE PEeaKITuN.

18  |KontponbHas pabora Nel. «BemiecTBo. XuMUUECKUe peakiium.
Krnaccudukanus HeopraHndeckux coenHeHui. [IpocThie BemecTBa — HeMETaJLIbI.

19

20 ITpocTeie BemiecTBa — MeTtaibl. Pusnyeckue cBoicTBa MeTaylioB. CIliaBbl.

21 XUMHUYECKUE CBOWCTBA METAJLIOB.

2 Mertauiel B npupoae. [lonyuenne metamios. MeTtamryprusi.

23 [Tpaktuueckas padora Ne 3. «IlomyueHre MeTHOTO Kymopocay.

24 O6o06matomee moBTopeHue 1mo teme «Heopranudeckass XuMus».
Bpewms B xumun. CKOpOCTbh XMMHUECKUX PEAKLIUM.

25

26 XUMHUUECKOE paBHOBECHE U (PaKTOPbI, HA HETO BIMSIOLIHE.
Hayunble mpuHIMITBI OPraHU3aluyd XUMUYECKOTO IPOU3BOACTBA

27

28 Hedts. [IpupoaHblii ra3 u sHEpreTHKA.
Xumus nuiu. JIekapcTBEHHbIE CPEACTBA.

29
KonTtpoJsbHas pabora Ne 3 3a Kypc HeOPraHu4ecKoil XUMHH

30

31 Kocmernueckue u napgromepHbie cpeacTBa. beiToBas Xxumusi.
XUMHS B CEIBCKOM XO3SIICTBE U CTPOUTEIBCTBE. «3€JIeHask XUMUS»

32

33 |O6o0maronuii ypok 1mo TeMe « XuMHUs | KU3HbBY.
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