Pabouasi nporpamma yueOHOIro npeamera « XuMus»

(0a30BBIii ypOBEHB)
10-11 kaacce

1. Ilnanupyemble pe3yabTaThI

1.1.JInyHOCTHBIE pe3yJIbTaThI

®dI'OC COO ycranaBmuBaeT TpPeOOBaHUS K PE3yIbTaTaM OCBOCHUS OOYYAIOIIUMHKCS MPOrPaMM
cpenHero obmiero obpa3zoBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM). HaydHO-MeTonn4ecKkoi
OCHOBOI1 JIJ1s1 pa3pabOTKU MJIAHUPYEMbIX PE3YJIbTaTOB OCBOEHUS MPOTrpaMM CpPeJHEro o0Iero oopa3oBaHUs
SIBJISIETCS] CUCTEMHO-/I€ATEIbHOCTHBIHN MOIXO/I.

B cooTBercTBUM € CHUCTEMHO-IESATENILHOCTHBIM MOJAXOJIOM B CTPYKTypE€ JMYHOCTHBIX PE3yJIbTaTOB
OCBOEHHUSI TmpeaMmeTa «XHUMHS» Ha YPOBHE CpEOHEro oOIero o0pa30BaHMs BBIIEICHBI CIEAYIOLIUE
COCTaBJISIOLIHE:

0CO3HaHHME 0OYUYAIOMIMMUCS POCCHICKOHN TPasKAaHCKON HIEHTUYHOCTH — FTOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEIbHOCTH U CAMOOIPEJICIICHUIO;

HaJU4he MOTHUBAIIUU K 00YUEHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIIEHUH JTMYHOCTU HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
MCTOPUYECKUX TPAAUINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTb M CIIOCOOHOCTH OOYYalOUIMXCS PYKOBOJCTBOBATHCS B CBOEH NEATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIUMU IEJIOCTHONW CUCTEME XMMHYECKOTO 00pa30BaHMS;

HAIMYUE TIPABOCO3HAHUS DKOJOTUYECKOW KYJIbTYphl U CIOCOOHOCTH CTaBUTh I€IM U CTPOUTH
JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pE3yNbTAaThl OCBOGHUS MpeaMeTa «XHUMHs» JIOCTHTaloTCs B EIUHCTBE Y4eOHOM u
BOCITUTATEILHON JIEATEIbHOCTH B COOTBETCTBHU C T'YMAaHUCTUYECKUMH, COIUOKYJIBTYPHBIMH, ITYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U HJieaaMH POCCUICKOTO IPa’kKJaHCKOro OOIIECTBa, MPUHATHIMU B O0IIECTBE
HOpPMaMu U MpaBUJaMH MOBEAEHHUS, CIIOCOOCTBYIOIIMMU IPOIECCAM CAMOIIO3HAHUS, CaMOPAa3BUTHUS U
HPABCTBEHHOT'O CTAHOBJIICHUS JINYHOCTU O0yYaIOLTUXCS.

JlugHOCTHBIE pPE3yNbTaThl OCBOCHHUSI TpEAMETa «XUMHS» OTPAKAIOT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATENILHON M TMPaKTUYECKOW AESITeNbHOCTH OOY4alolUXCsl M0 peanu3aliyl MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

OCO3HAHUs OOYYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U OOSI3aHHOCTEH, YBaKEHUS K 3aKOHY U
MPaBOMOPAIKY;

MIPEICTABJICHHS O COIMATIBHBIX HOPMaX U MpaBUJIaX MEKIMYHOCTHBIX OTHOIICHHUI B KOJJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW AESITENLHOCTH MPH CO3JAaHHHM Y4E€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX M MMO3HABATEIBHBIX 33]1a4, BBIMOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX [P aHATH3e
pa3IUYHBIX BUIOB YU€OHOH JCATEIHHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJICIUI0 OT€UECTBEHHOU XUMUH;

YBaXEHHUSI K TIPOIECCY TBOpPYECTBA B O0JACTH TEOPHUH U MPAKTUYECKOTO TMPUMEHEHHS XUMHH,
OCO3HAHUs TOTO, YTO JOCTIDKCHHsS HAyKH €CTh pE3yJbTaT JUIMTEIBbHBIX HAOJIOJACHHUHN, KPOIOTIMBBIX
SKCHEPUMEHTAIBHBIX MOUCKOB, OCTOSTHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

UHTEpeca M I03HaBaTEIbHBIX MOTHBOB B IOJIYYEHHH M TOCJIENYIOIIEM aHanu3e HHPOpMaluu o
MEPENOBbIX JTOCTUKEHUAX COBPEMEHHOM OT€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYaIIHH, CBSI3aHHBIE c XUMUYECKUMH SIBJICHHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE MOBEJCHUE W MOCTYNMKHA CBOMX TOBAPHIIEH C MO3UIMI HPABCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

4) hopMHUpPOBAHUS KYJIHTYPbI 310POBbSI:

NOHUMAaHMs LEHHOCTEH 3/I0pOBOTO M 0e30macHoro odpasza KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;



coOoIeHNsT TpaBWJI OE30MacHOTO OOpaIIeHHs] ¢ BEIIECTBAMH B OBITY, NMOBCEIHEBHOW XU3HH U B
TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSA UEHHOCTU TMPaBUJ HUHIUBUAYATbHOIO U KOJIJIEKTUBHOTO O€30MacHOro IOBEIEHUs B
CUTYaIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUA TOCJEICTBUN W HENPUSTHUS BPEIHBIX MPHUBBIYEK (YMOTpeOJIICHUs alKOrojs, HApKOTHKOB,
KYpEHHUs);

5) Tpy10BOr0 BOCIIMTAHMS

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4e€OHO-HCCIEIOBATEIILCKON ACSITENTbHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUYECKOM U IPYTUX BUJAX JI€ATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE yYacTHE B PEIICHUM MPAKTUYECKHX 3aJlay COLUAIBLHON HAMpaBJICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY H3YYCHHIO TPOQECCHid pa3jMdHOTO poja, B TOM 4YHCIIE Ha OCHOBE
MIPUMEHEHUS IPEAMETHBIX 3HAHUI M0 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM 1€SITeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BbIOODY WHIMBUIYaJbHOM TpaeKkTopuu oOpa3oBaHus, Oynyuiei
npodeccuu W pealn3aliid COOCTBCHHBIX JKM3HEHHBIX IUTAHOB C YY€TOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMUMHUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH I1€JIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJE, KaK MCTOUYHUKY CYIIECTBOBAaHUS >KM3HU Ha
3emie;

MOHUMAaHUA TTI00aJBHOTO XapakTepa AKOJIOTMYECKUX MPOOJieM, BIMSHHUS SKOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHHE MPUPOIHON U COLUAIIBHOM CPEJIbL;

OCO3HAHHUA HEOOXOJUMOCTH HCIOJIb30BAaHUS JIOCTIDKEHUN XUMHUU [JJIS PEHIeHHs BOIPOCOB
palMoOHATBHOTO PUPOIOIIOIH30BAHNS;

AKTUBHOTO HENpPUATHS JACUCTBUM, NPUHOCAIIMX BpEI OKPYXKAKIIEW MPUPOJHON cpene, yYMEHHs
MPOTHO3UPOBATh HEOIArONMpHUSTHBIE HSKOJIOTMYECKUE TOCIEICTBUS NPEANPUHUMAEMBIX JCUCTBUU U
pea0TBpallaTh Ux;

HaJUYHs Pa3BUTOTO HKOJIOTMYECKOTO MBIIIICHUS, IKOJOTHYECKON KYJIbTYpPBHI, OIMbITA ACSATEIHHOCTU
3KOJIOTUYECKOW HAIPABIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI MU B MO3HABATEIbHON, KOMMYHUKATUBHOU
Y COIMAIbHON MTPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSITH HIEOJIOTUU XeMopoOuu;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
00IIECTBEHHON TIPAKTHUKH;

MOHUMaHUA CHenu(UKA XUMUU KaK HayKd, OCO3HaHHS €€ poiu B (OPMHUPOBAHMH PAI[MOHAIBHOTO
HAyYHOTO MBIIUICHUS, CO3[aHUU IEJIOCTHOTO TMPEICTAaBICHUS 00 OKPYKAIOIIeM MHpE KaKk O €IUHCTBE
NPUPOJLI M YEOBEKAa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEW M peHIeHWH MpoOJeM COXpaHEHUs
MPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0COO0M 3HAYMMOCTH XMUMHH JJI COBPEMEHHON IMBWJIM3AIMHU: B €€ TYMaHUCTHYECKOU
HANPaBIEHHOCTH M BaXHOW POJIM B CO3J]aHUM HOBOW 0a3bl MaTepHAIbHOM KYIbTYphI, PEIICHUH TI00aIbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECKOM, MUIIEBOM U 3KOJOTHYECKON
0€30MacHOCTH, B pPa3BUTUU MEIUIMHBI, OOECIEYEHHH YCIOBHH YCIENIHOTO TpyAa M IKOJIOTUYECKU
KOM(OPTHOM KU3HU KKIOTO WieHa 00IecTBa;

€CTEeCTBEHHO-HAYYHOM TI'PAMOTHOCTU: MOHHUMAHMS CYLIHOCTH METOJIOB IO3HAHUs, UCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HWCIOJB30BaTh TOJydaeMble 3HAHUS JUIsl aHaIW3a W OOBSICHEHUS
SIBJICHUN OKPYXKAIOLIEr0 MHpa W TMPOUCXOAANMX B HEM H3MEHEHHH, YMEHHUs [elaTb OOOCHOBAaHHBIC
3aKJTIOYEHUS HAa OCHOBE HAyYHBIX (PAKTOB M HMMEIONIMXCS JIAHHBIX C IIEJBIO TIONYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIPHO MCTOIB30BaTh XUMHUYECKUE 3HAHUS JIJIS1 PEIICHHS TTPOOJIEM B peabHbIX
JKU3HEHHBIX CUTYalMSIX;

WHTEpeca K MMO3HAHUIO M UCCIIEIOBATEIBCKOM JICSITEIIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEpPhIBHOMY OOpPa30BaHHMIO M CaMOOOPAa30BaHHIO, K AKTUBHOMY
MOJTYYCHHUIO HOBBIX 3HAHUH TI0 XUMUU B COOTBETCTBUHU C KU3HCHHBIMU MTOTPEOHOCTSIMU,

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMUHBIX cdepax mpoPecCHOHATHHON AeITeIbHOCTH.

1.2.MeTanpeaMeTHbIe pe3yJIbTaThl



MeranpeamMeTHbIe pe3y/IbTaThl OCBOCHHUST Y9eOHOTO TpeaMera «XUMHUs» Ha YPOBHE CpPEeIHEro o0mIiero
0o0pa3oBaHMs BKIIOYAIOT:

3HaYMMble  JUISI  (OPMHPOBAHUS  MHPOBO33PCHUS  OOYYAIOMIMXCS — MEKIAMCHUIUIMHAPHBIC
(MeXnpeIMeTHbIC) OOIICHAYYHbIE TMOHSATHUS, OTPAXKAIOMIME IEIOCTHOCTh HAyYHOW KapTUHBI MHpa U
cnenu(uKy METOJOB TO3HAHUS, WCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (Marepwis, BEIIECTBO, YHEPIHS,
SIBJICHUE, TPOIeCC, CUCTeMa, HAy4yHbId (aKT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
UCCIIeIOBaHKe, HAONIOICHIE, U3MEPEHHUE, DKCIICPUMEHT U JIPYTHUE);

VHHUBEpCaJdbHbIC y4eOHBIC JIEHCTBUS (IMO3HABATEIbHBIC, KOMMYHUKATHUBHEIC, PETYISATUBHEIC),
oOecrieunBaromue ¢GopMUpoBaHHe (YHKIMOHAIBLHOW T'PAMOTHOCTH M COIMAIBHOW  KOMIICTEHIIMU
00y4Jaromuxcs;

CIOCOOHOCTh OOYYAIOUIMXCSl HCIIOJIb30BaTh OCBOCHHBIC MEXKIUCIMILTMHAPHBIC, MUPOBO33PEHYCCKHE
3HAHUS U YHUBEPCAIbHBIC YICOHbIE IEHCTBUS B IO3HABATEIILHON U COIIMAILHOM MTPaKTUKE.

MertanpeaMeTHbIe Pe3yiIbTaThl OTPAKAIOT OBJIAJICHIUE YHUBEPCATHHBIMI YICOHBIMH IT0O3HABATEIHLHBIMH,
KOMMYHHUKATHBHBIMU U PETYISTUBHBIMU JCHCTBUSIMHU.

OBnaneHne YHUBEpPCAJIbHBIMHU y‘leﬁHLIMH Nno3HaBaTEC¢JIbHbBIMU JeHCTBUSIMHU:

1) 6a3oBble JIOTHYeCKNE NeCTBUSA:

CaMOCTOSITENILHO (JOPMYIUPOBATH U aKTyaIHU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPECIIATh TENU ACITCIBHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUH WX JIOCTHDKCHHUS, COOTHOCHTH
pe3yIbTaThl ACSITENbHOCTH C TOCTABICHHBIMU LEJISMU;

UCIIOJIb30BaTh MPU OCBOCHHWH 3HAHWN MPUEMBI JIOTHYECKOTO MBINIICHUS — BBIICIATH XapaKTepPHBIC
NpU3HAKW TOHATHI M yCTaHABIUBAaTh WX B3aMMOCBSA3b, HCIOIB30BAaTh COOTBETCTBYIOIIME MOHATHS JUIS
00BsICHEHUS OTJENIbHBIX (PAKTOB U SIBJICHMIA;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIIACCU(PUKALIMY BEIIECTB U XUMHUYECKHUX PEAKIIHiA;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3Y9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyKIAeHHUs (MHAYKTUBHBIC, JACAyKTHBHBIC, [0 aHAJOTHH), BBISABIATH
3aKOHOMEPHOCTH H IMPOTUBOPEUYUS B PACCMATPUBACMBIX SIBJICHUSX, (OPMYITHUPOBATH BBIBOJIBI M 3aKTFOUCHUS;

NPUMEHSTh B IpoIlecce MO3HAHMS, MCIOJNb3yeMble B XUMHUHU CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBhIBATh MOJEIBHBIC TPEICTABICHUS — XHUMHUYSCKHW 3HAK (CHMBOJI) 3JIEMEHTA, XHMHYECKas
dbopMyna, ypaBHEHHE XMMHYECKON peaklMHu — MPU PEHICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUYECKHUX
3a/1a4, TPUMEHITh Ha3BaHHBIC MOJCIIBHBIC MPEACTABICHUS JUUIS BBIABJICHUS XapaKTEPHBIX IPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUYECKHUX PEAKIIHA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M XUMUYECKUX PEaKIU;

dbopMyIMpOBaTh TENM W 3aJa4d WCCIEAOBAaHUS, HCIIONB30BATh TOCTABICHHBICE H CaMOCTOSITEIHLHO
c(hOpMyIMPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA TO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHUS THIIOTE3bI
IO MTPOBEPKE MPABMWIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BJIQ/IETh HaBBIKAMH CaMOCTOSATEIHHOTO IUIAHUPOBAHUS U TPOBEACHHS] YUEHHYECKUX IKCIIEPHUMEHTOB,
COBEPIIICHCTBOBATh yYMEHHUs HAOMIOJaTh 3a XOJOM TIPOIecca, CAMOCTOSITEIbHO IPOTHO3HPOBATH €ro
pe3ynbTaT, (opMynupoBaTh 0000IIEHUS U BBIBOAB OTHOCHTEIHHO JOCTOBEPHOCTH pE3YyJbTaTOB
WCCJICJIOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICITAHHON paboTe;

npHOOpeTaTh OMBIT YYCHHYECKOH HCCIeNOBATENbCKOW M TMPOEKTHON JeSATENbHOCTH, MPOSBIATH
CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHPHOMY TIOMCKY METOJIOB pEIICHUS MPAKTHYCCKUX 3ajad,
MPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBAThCS B PA3NIUYHBIX HCTOYHUKAX HHGOpManuu (HAy4dHO-TIONMYISpHAS JHUTepaTypa
XUMHYECKOTO COJCpPXaHMs, CIPAaBOYHBIE MOCOOMS, pecypchl VHTepHeTa), aHAIW3HPOBATh WH(GOPMAITHIO
pa3IMuYHBIX BHIOB W (OpM TpENACTaBICHUs, KPUTUYECKH OIIEHWBAaTh €€ JIOCTOBEPHOCTb W
HETIPOTHBOPEIHBOCTE;

dbopMynUpOBaTh 3aMpoChl U MPUMEHATH Pa3IMYHbIe METOABl MpPHU MOHMCKE U OTOOpe HH(OpPMAIIHH,
HEOOXOIUMOM TSI BRITIOJTHEHUS YICOHBIX 3a]1a4 ONPE/ICIIEHHOTO THIIA,

MPUOOpPETaTh OMBIT HCIOJB30BaHMS MH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHM U Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (opMy TpeiacTaBieHHs] WHGOpMAIMU (CXEMbl, rpaduKw,
JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);



UCTIOJIF30BaTh HAYYHBIA SI3BIK B KayeCTBE CPEICTBA IMPH paboTe ¢ XUMHYECKOW HWH(pOpMaIHen:
OPUMEHATh MEXIpeaMeTHble ((u3nyeckue ¢ MaTeMaTHYecKHe) 3HaKd U CHUMBOJBIL,  (HOPMYIIH,
ab0peBHaTyphl, HOMEHKIIATYPY;

UCIIONIb30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJMYECKHE  CPEJCTBA  HATJISTHOCTH.

OBnaneHne YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMU JelCTBUSAMM:

3a/1aBaTh BOIIPOCHI 1o CYLIECTBY o0cyxaaemon TEMBI B xoJe Juasnora
U/WIM JUCKYCCUH, BBICKA3bIBaTh HAEU, (POPMYIUPOBATH CBOU MPEUIOKEHHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEUI0KEHHOM 3a/1a4u;

BBICTYNaTh C  [pe3eHTAleil  pe3ylbTaTOB  IO3HABATEIbHOM  JESITENbHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO HJIM COBMECTHO CO CBEPCTHUKAMHU TMPU BBINOJHEHUH XHUMHYECKOTO JKCIEPUMEHTA,
MPAKTUYECKON padOThl MO UCCIEIOBAaHUIO CBOMCTB M3y4aeMbIX BEUIECTB, peaU3allii Y4eOHOTO MPOEKTa U
dbopMynupoBaTh BBIBO/IbI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCIEI0BAaHUN MyTEM COTTIaCOBAaHUS MO3UIUI B X0/1€ 00CYyX/IeHUs U OOMEeHa
MHCHUSMU.

Ogjaagenue YHUBEPCAJIBHBIMHA PEryJIITUBHBIMHA JeHCTBUSAMMU:

CaMOCTOSITENILHO IIJIAHUPOBATh M OCYIIECTBIIATH CBOK IO3HABATEIIBHYIO JEATEIbHOCTh, ONpPEACss €€
LeJU U 3a7ayd, KOHTPOJIUPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh MpeAsaraeMblii aJlrOPUTM
JeMCTBUN TIPH BBHIMOJIHEHUH Y4YeOHBIX M HMCCIENOBATEIbCKUX 3a/a4, BhIOMpaTh HambOosee 3¢(dexkTuBHbIN
CHoco0 MX pelIeHus ¢ yu€TOM MOITY4YEHHUsI HOBBIX 3HAHUN O BEIIECTBaX U XUMHUECKUX PEAKLIUsX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

1.3. IlpeameTHbIe pPe3yJIbTATHI

10 kace

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)KaroT:

c(OPMHPOBAHHOCTh MPEJCTABICHUNA O XMMHUYECKOM COCTaBJISIOIIEH eCTeCTBEHHO-HAYYHOW KapTHHBI
MUpa, POJIM XUMHUH B IMO3HAHUU SBJIEHUHN NMPUPO/IbI, B (POPMUPOBAHUM MBILUIEHUS U KYJIbTYphI JINYHOCTH, €€
(YHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOIUMOM sl pelIeHUs NPAKTHUYECKUX 3aJad U IKOJOTHMUYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJTHON Cperie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpass BKIIOYAET: OCHOBOIIOJATAIOUINE IIOHATHUS
(XMMUYECKUIl ~ DJIEMEHT, aToOM, DJJEeKTpOHHas  000JOYka  aromMa,  MOJIEKYJla,  BaJIEHTHOCTb,
3JIEKTPOOTPHUIIATEIBHOCTh, XMMUYECKasl CBSI3b, CTPYKTYpHas (opMmyJa (pa3BEpHYTas U COKpAILEHHAs), MOJIb,
MOJISIpHasi Macca, MOJISIPHBINA OO0BEM, YIJIEpOJHBIM CKeneT, QyHKIMOHAIbHAs TPYIa, paauKal, U30Mepus,
U30MEpbI, TOMOJIOTHYECKUN PsAll, TOMOJIOTH, YIJIEBOIOPOABI, KUCIOPOJX U a30TCOAEpXKAILUUE COCAUHEHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpHs
CTPOEHUs opraHuyeckux BemiecTB A. M. ByTiiepoBa, 3ak0OH COXpaHEHMsI MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUH; MUPOBO33PEHUYECKHE 3HAHMUS, JIEKAIME B OCHOBE TOHUMAaHUS IPUYUHHOCTH U
CHUCTEMHOCTH XHMHYECKUX SIBJICHUH, (pakTosormyeckue CBEAEHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BaXXHEMIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW AESITETbHOCTU
YEJIOBEKa,;

c(OpMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEpHbIE TMPU3HAKU MOHSTHH, YCTaHABIMBAThb HX
B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIME IIOHATHS IIPU ONMCAHUU COCTaBa, CTPOCHMS U NPEBPALCHUN
OPraHUYEeCKUX COCTMHEHUN;

c(OpPMHPOBAHHOCTh YMEHUI UCIIOIB30BaTh XMMUYECKYIO CUMBOJIMKY JIJIsl COCTABICHHS MOJICKYJISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTOMH, COKpaIIEHHON) (HOpMYJI OPraHUYECKUX BELIECTB M yPaBHEHUN XMMHUYECKUX
peakLuii, U3roTaBIMBaTh MOJEIN MOJEKYJ OPraHUYECKHUX BELIECTB JUIS WLIOCTPALUU UX XMMHUYECKOIO U
IIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHMI YCTaHABIMBATh MPUHAIEKHOCTh N3YUEHHBIX OPTaHMYECKUX BEILECTB MO
UX COCTaBy U CTPOCHUIO K OINpeAeNEHHOMY KIAcCy/TpyIIe COeAMHEHUN (YTJIeBOIOpPOAbI, KHCIOPOA M
a30TCo/epKaIllUe COCIMHEHMs, BBICOKOMOJIEKYJISIDHbIE COCIMHEHMs), JaBaTb WM Ha3BaHHUA IO
cucremarnueckot HomeHkinarype (IUPAC), a Ttaxke NpUBOIUTH TPUBUAIbHBIE HAa3BaHUS OTAEIbHBIX
OpPraHUYECKUX BELIECTB (3TUJICH, MPOIWIEH, alleTHIICH, STUICHIJIUKOb, TIHLIEPHH, (GeHOI, (opMaIbaeTH,



aneTaidbAeTU]l, MypaBbHHAs KHCIIOTA, YKCyCHas KHCJOTA, OJIEMHOBAas KHCIIOTa, CTEApUHOBAas KHUCIOTA,
TJII0K033, PPYKTO3a, Kpaxmall, LeJUTI0I03a, TIIUIINH);

c(OpMUPOBAHHOCTh YMEHHUS OMPENENATh BHUIbl XUMHUYECKOW CBA3M B OPraHUYECKUX COEAMHEHUAX
(omuHapHBIE U KpaTHBIE);

c(OpPMHUPOBAHHOCTh YMEHUSI NMPUMEHSTH MOJOXKEHUS TEOPHUH CTPOEHHUS OPraHWYEeCKHMX BEUIeCTB A.
M. BytnepoBa nnsi OOBSCHEHHS 3aBHUCHMOCTH CBOWCTB BEHIECTB OT HX COCTaBa W CTPOCHHUS, 3aKOH
COXpaHEHHUs MACChl BEUIECTB;

c(OPMHPOBAHHOCTh yMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, (U3MUECKHE U XUMHUYECKHE
CBOICTBAa TUIMUYHBIX IMPEICTABUTENICH PA3IMYHBIX KIACCOB OPraHUYECKUX BELIECTB (METaH, 3TaH, STUJICH,
NPOMNWIICH, aneTwieH, OyramueH-1,3, merunOyraaueH-1,3, OeH301, METaHOJN, 3TaHOJ, ATHICHTIUKOJb,
[NIMLEpUH, (eHou, aleTanbAeruil, MypaBbUHAas W YKCYCHasi KHUCJIOTHI, TJIIOKO3a, Kpaxmall, IIeJUII0I03a,
AMUHOYKCYCHAsl ~KHCJOTa), WUIIOCTPUPOBAaTh TI'€HETUYECKYI0 CBS3b MEXAY HHUMU YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYII;

c(OPMHPOBAHHOCTh yYMEHHUS XapaKTEPH30BAaTh HMCTOYHUKU YIIIEBOJOPOIHOTO CBHIPbS  (HE(TH,
IPUPOJIHBIN ra3, yrojb), CIOCOOBI UX NMEePepadOTKH U MPAKTUUYECKOE IPUMEHEHUE MPOAYKTOB epepaboTKu;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIUYUCICHHUS 110 XUMUYECKUM ypaBHEHUSAM (Macchl, 00bEMa,
KOJIMYECTBA MCXOAHOTO BEUIECTBA HJIM MPOAYKTa PEaKIHUU IO U3BECTHBIM Macce, 00BbEMY, KOIUYECTBY
OJIHOTO u3 UCXOHBIX BELIECTB
WM MIPOJYKTOB PEAKIUN);

c(OpPMHPOBAHHOCTh YMEHUH BJIaJI€Th CUCTEMON 3HAHUI 00 OCHOBHBIX METOAAX HAYYHOTO TO3HAHUS,
UCIIONIB3YEMBIX B XUMHUHM TNPU M3YyYCHHH BEIIECTB M XMMHUYECKUX SIBICHUN (HaOnIoAeHUe, H3MepeHue,
AKCIIEPUMEHT, MOJICJIMPOBAHUE), UCIIOJIB30BAaTh CUCTEMHbIE XUMUUECKUE 3HAHMSI ISl TIPUHATUS PELLEHUMN B
KOHKPETHBIX )KU3HEHHBIX CUTYyaIlUsX, CB3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM;

chOpMUPOBAHHOCTh yYMEHUW COOJNIO/AaTh TpaBWia IOJb30BAHMS XHMHUYECKOW TIOCYIOM W
nabopaTopHbIM 00OpYJOBaHHEM, a TakKe mpaBWia OOpalleHHs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLMSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH IMJIAHUPOBATH U BBIIOJHATH XUMUYECKUI AKCIEPUMEHT (IIpeBpalleHUs
OpraHMYECKUX BELIECTB IPU HArPEBAHUHU, MOJIYYEHHME ITUJIEHA U M3YyYEHUE €ro CBOMCTB, KaUECTBEHHBIC
peaKuu OpPraHWYEeCKUX BEIIECTB, JeHATypalus OeJIKOB MpU HArpeBaHUU, LIBETHHIE pPEaKIUU OENKOB) B
COOTBETCTBUHU C NPAaBWJIAMU TEXHUKH O€30MIaCHOCTH MpH OOpALEHUH C BEIIECTBAMU U J1AOOPATOPHBIM
000pyJIOBaHUEM, MPEACTABIATh PE3YJIbTaThl XUMHMUYECKOTO 3KCIEpUMEHTa B (oOpMe 3aluch ypaBHEHHH
COOTBETCTBYIOIIMX peaklUii U (OpMYyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTb YMEHUH KPUTHUECKU aHAJIU3UPOBATh XMMUYECKYI0 HHPOPMALIUIO, MTOIY4aeMYI0 U3
Pa3HbIX HCTOYHUKOB (cpeacTBa MaccoBoi nHpopmanuu, TaTepHeT 1 1pyrux);

c(OpPMHPOBAHHOCTh YMEHUN COOJIIOAATh MPABUIIA IKOJIOTHUECKH 1eJ1eCO00pa3HOro MOBeIeHHs B OBITY
U TPYIOBOM NEATENBHOCTH B ILIENSAX COXPAHEHHUS CBOErO 3/I0pPOBbS U OKpY)KaroIled NPHUPOIHON Cpenbl,
OCO3HaBaTh ONACHOCTh BO3JCIHCTBUSA Ha JKUBBIE OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKUX BEILECTB,
noHumas cmblici nokaszatens [IJIK, moscHATe Ha mpumepax crnocoObl YMEHbBIIEHUS U MPEAOTBPAIIEHUs UX
BPEIHOTO BO3ACHCTBHS HA OPraHU3M UYEJIOBEKa,

JUIsl 00YYaroIIMUXCsl C OTPAaHMYEHHBIMH BO3MOXHOCTSMHU 3[I0POBBSI: YMEHHE NPUMEHATh 3HaHUS 00
OCHOBHBIX JIOCTYIIHBIX METOJIaX IMO3HAHUS BELIECTB U XUMUYECKHX SIBJICHU;

JUISL CHETBIX U CJIa0OBUAAIIMX OOYYaIOIIMXCS: YMEHHUE HCIIONb30BaTh PElbe(HO-TOUEUHYIO CHUCTEMY
o0o3Hauenwuii JI. bpaiins 1u1st 3anucu Xumuueckux Gopmy.

11 kaace

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMUs» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH TPEACTABICHUI: O XMMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, POJIM XUMHUH B MMO3HAHUU SBICHUHN MPUPOJBI, B ((OPMUPOBAHUH MBIIUICHUS W KYIbTYphI JIMYHOCTH, €€
(GYHKIIMOHATBFHOM TPaMOTHOCTH, HEOOXOJMMOW [JIsi PEIICHHS MPaKTUYECKHX 3a7ad M DKOJIOTUYECKH
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CUCTEMOW XHWMHUYECKMX 3HAaHHM, KOTOpas BKJIKOYAET: OCHOBOIOJAralIne MOHATHS
(XMMHUECKUI 3JIEMEHT, aTOM, W30TOIl, S-, P-, O- 3JEKTpOHHBIC OpOHMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJISIDHBIH  00BEM, BaJE€HTHOCTH, DSJEKTPOOTPHUIATEIHLHOCTh, CTEIEHb OKHUCICHUS, XUMHUYECKas CBS3b
(koBaJleHTHasl, MOHHAs, META/UTMYecKas, BOJOPOJHAs), KpHUCTaJUIMYecKash PEmIéTKa, TUIBI XHUMHYECKUX
peakuil, pacTBOp, OJJIEKTPOJIUTHI, HEIIEKTPOIUTHI, >SJIECKTPOJIMTHYECKAs JUCCOLMALMsS, OKHUCIUTENb,



BOCCTAaHOBUTENb, CKOPOCTh XMMHMYECKOH peaKIy, XUMUYECKOE PAaBHOBECHUE); TEOPHUH U 3aKOHBI (TEOpHs
ANEKTPOIUTUYECKON OUCCOLMALNK, Nepuoanyeckui 3akoH Jl. M. MenzaeneeBa, 3aKOH COXpPaHEHUS MacCChl
BEIIECTB, 3aKOH COXpaHEHMs] U MPEBpPALICHHs SHEPrHUH MpPU XUMHUYECKHX PpEeaKlHsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIS)KALME B OCHOBE NOHUMAHHUS IPUYMHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBIICHUH, (aKTOIOTMYECKHUE CBEACHMSI O CBOWCTBAX, COCTaBe, MOJIYyYEHUH U
0€30M1aCHOM HCII0JIb30BAHNN BaKHEHIIMX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM AESITEIbHOCTU
YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHHMH BBIABIATH XapaKTepHbIC TMPH3HAKK TOHATHH, YCTaHABIMBATh UX
B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIME MOHATHUS NPU ONUCAHWHA HEOPraHMYECKUX BELIECTB M UX
IIPEBPAILCHU;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XMMUYECKYI0 CHMBOJMKY JUIS COCTaBiIeHHUS (QopMys
BELIECTB M ypaBHEHUN XMMMUECKUX peakiuil, cucrematnueckyto HomeHKIaTypy (IUPAC) u TtpusBuanbHbie
HA3BaHUS OTEJIbHBIX HEOPraHUYECKHUX BEIeCTB (yrapHbld ra3, yriaeKuciblid ra3, aMMUaK, raiéHas U3BecTb,
HeraméHasi U3BeCTh, IUThEBAs CO/A, IUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEENSATh BaJICHTHOCTh U CTEIIEHb OKUCIIEHUS XUMUYECKUX AJIEMEHTOB
B COCAMHEHMSIX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOW CBS3M (KOBAJIEHTHasl, MOHHAs, METaJUIMYECKas,
BOJIOPOJHAs) B COCAMHEHMSIX, THUI KPHUCTAJUIMYECKON PEIMIETKH KOHKPETHOTO BellecTBa (aTOMHAas,
MOJIEKYJISIpHAsi, WOHHAs, METa/NIM4yecKas), XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPraHMYECKHX
COCJIMHEHM;

c(OpMUPOBAHHOCTh YMEHHUI YCTAHABJIMBATh IPUHAJUIEKHOCTb HEOPIaHWYECKUX BELIECTB M0 HX
COCTaBy K OMpeAeNEHHOMY KIAcCy/TpylIe COeAUHEHHH (IIPOCThIe BELIECTBA — METAJUIBI U HEMETAJLIbI,
OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIEC TUPOKCHU/IBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHM pAacKpbIBaThb CMBICT Mepuogudeckoro 3akoHa JI. WM. MenneneeBa u
JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIFHYIO U TIPOTHOCTHYECKYIO (DYHKITNH;

c(OpPMUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE AaTOMOB XHMMHYECKUX
anemeHToB 14 nepuonoB [lepuoanueckoii cucrembl xuMmuueckux snemeHToB J1. V1. MenzaeneeBa, ucnosnb3ys
HOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAIHMY», «IHEPrETHUYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB M MX COCJUHEHUH IO IepuoaaMm u rpymnmnam llepuonnyeckoin
cucTeMbl XUMUYECKUX 351eMeHTOoB /1. 1. Menneneena;

c(hOpMUPOBAHHOCTh yYMEHHH XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA
HEOPraHMYECKUX BEUIECTB PA3JINYHBIX KIJIACCOB, MOATBEPKAATH CYIIECTBOBAHUE T€HETUUECKON CBA3U MEXIY
HEOPraHMYECKUMU BEIIECTBAMHU C TIOMOIIIbIO YPaBHEHUI COOTBETCTBYIOLINX XUMHUECKUX PEAKIIN;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCHU(PUIMPOBATh XUMUYECKHE PEAKIMH IO Pa3TUYHBIM TpH3HAKAM
(4ucity ¥ cocTaBy pearupyrolux BEIIECTB, TEIIOBOMY 3P PEKTy peaKklK, U3MEHEHHUIO CTENIEHEW OKUCICHUS
3JIEMEHTOB, 0OPAaTUMOCTH PEAKLIMH, YUACTHIO KaTalu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHMM COCTaBISATh YPAaBHEHMsI PEAKIMM pa3iIUyHBIX THUIIOB, IIOJIHBIE |
COKpaIIEHHbIE YpaBHEHUS PEaKIMii HOHHOTO OOMEHa, YUUTHIBASL yYCIOBHS, MPU KOTOPHIX OTH PEaKIUU UAYT
JI0 KOHIIA;

c(OPMHPOBAHHOCTh yYMEHUHM MPOBOAUTH pEaKIMM, TMOATBEP)KIAIOIINE KAaueCTBEHHBIH cOCTaB
Pa3IUYHBIX HEOPTraHMYECKHUX BELIECTB, PAaCMO3HABAaTh OINBITHBIM IYTEM HMOHBI, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHI pacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUI
MOCPECTBOM COCTABIICHUS JIEKTPOHHOTO OallaHCa ITHX peaKIuii;

c(OpMHUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakiUuu OT Pa3InYHBIX
(bakTOpOB; XapakTep CMELIEHHS XHMHUYECKOTO PAaBHOBECHsS B 3aBHCHUMOCTH OT BHEIIHEro BO3JeHCTBUS
(mpuniun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh XUMHUECKHE MPOLECCHl, JIeKAlIMe B OCHOBE
IIPOMBIIIJIEHHOTO MOJIYY€HHUs CEpHOM KUCIIOTHI, aMMHUaKa, a Takke c(hOpMHpPOBAHHOCTH MpEACTaBIEHUN 00
OOIIMX HayYHBIX MPUHLUIAX M SKOJIOTUYECKUX MPOodiieMax XUMUYECKOTO MPOU3BOCTBA;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOIUTH BBIYMCIIEHUS C HCIOJB30BAHHUEM MOHSITHS «MaccoBasi JOJs
BEIIIECTBA B PacTBOpPe», OOBEMHBIX OTHOLIEHHWH Ta30B NMPH XUMHUYECKUX PEAKLHUAX, MACChl BELECTBA WU
00Bb€Ma Ta30B MO M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WJIH 00bEMY OJHOIO W3 YYacTBYIOLIUX B
peaKkIMM BEIIECTB, TEIJIOBOro 3¢ (dekra peakluy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
IPEBpALICHHS] U COXPAHEHUSI SHEPTUU;



chOpMUPOBAHHOCTh YMEHHH COOJIOATh TpaBWja IOJB30BAHUS XHMHYECKOW TMOCYIOH W
1abopaTopHbIM O0OpYJOBaHMEM, a TakXKe NpaBWiIa OOpaIleHUs C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHUU IIJIAHUPOBATh M BBINOJHATH XUMHYECKUN HKCIEPUMEHT (pa3iiokeHue
MEPOKCHJIa BOJIOPOJIa B IPUCYTCTBUH KaTaJIH3aTOpPa, OMPENEIICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCAJIBHOTO MHIUKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH PEaKIMH, PeaKkiuu
MOHHOTO OOMEHA, Ka4YeCTBEHHBIC PEAKIIMU Ha CyNb(haT-, KapOOHAT- M XJIOPH/I-AaHUOHBI, HA KATHOH aMMOHWUS,
peleHne 3KCIepruMEeHTABHBIX 33/1a4 10 TeMaM «Metamel» 1 «HemeTamib») B COOTBETCTBUU C IPAaBUIIAMHU
TEXHUKU O€30MacCHOCTH MPH OOPAIICHUU C BEIIECTBAMH M J1A0OPATOPHBIM OO0OPYIOBaHUEM, MPEACTABIATH
pe3yabTaThl XUMHUYECKOTO AKCIEpUMEHTa B (OpPME 3alUCH YPABHEHHMI COOTBETCTBYIOIIUX pPEAKUUN U
(bOopMyIIHpPOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(OpPMHPOBAHHOCTh YMEHUH KPUTHUECKU aHATH3UPOBATH XMMUYECKYIO0 HHPOPMALIUIO, ITOIY4aeMYIO U3
pa3HBIX HCTOYHHUKOB (CPEIICTBA MACCOBOM KOMMYHUKAIWU, IHTEpHET U APYTHX);

c(OpPMUPOBAHHOCTh YMECHHI COOJFOIATH MPaBUiIa YKOJIOTHUYECKH 11eTIeCO00pPa3HOTO MOBEACHUS B OBITY
U TPYIOBOH NESITEIBHOCTH B IENIAX COXPAHEHHS CBOETO 3JI0OPOBbSI W OKPYXKAIOIICH MPUPOJIHON Cpemsl,
0CO3HAaBaTh OIMACHOCTh BO3JCHCTBHS Ha JKHMBBIC OPTaHU3MBI OIpPEICIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazarens I[IJIK, mosicHaTh Ha mnpuMepax crnocoObl YMEHbBIICHHS M TPEAOTBPAIICHUS WX BPEIHOTO
BO3/ICHICTBUS Ha OPTaHU3M UYEIIOBEKA;

UL O0YYaroIIUXCsS C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMEHHUE MPHUMEHSITh 3HAHUS 00
OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYECKUX SBIICHUIA,

JUISL CIIETIBIX U CIA0OBUAALIMX OOYYAIOLIMXCS: YMEHHE HCIIOJIb30BaTh PElbe()HO-TOUCUHYI) CHUCTEMY
o0o3Hauenuii JI. bpaiiis 115 3anucu XuMudeckux GopMyil.

2. Conepxxanue o0y4eHust

10 kiaace

Oprannyeckasi XuMHsl

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

ITpenmer OpPraHUYECKON XUMUH: eé BO3HUKHOBEHHUE, pa3BUTHE U 3HAUEHUE
B TOJYYEHHH HOBBIX BEIIECTB U MaTepuayloB. Teopus CTPOEHUS OpPraHMYEeCKHX COEIMHEHUN A.
M. BytnepoBa, e€ ocHoBHblE MoyokeHHUs. CTpyKTypHble (OpPMYJbl OpraHMdeckux BeulecTB. ['omororus,
nu3oMepus. XuMu4ecKasi CBsI3b B OpraHMUECKUX COEUHEHUSX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBienne o Kkiaccu(UKalMu OpraHUYecKuX BemlecTB. HoMeHknaTypa OpraHMYecKuX
COeIMHEHUIN (cucTeMaTHYecKas) M TpPUBUAIbHBIE HA3BaHMs BAXKHEHWIIMX IMPEACTABUTENEH KJI1accoB
OpPraHUYECKUX BEILECTB.

OKClepUMEHTAIbHBIE METO/Ibl M3YYEHUS BEIIECTB U UX MPEBPALIECHUI: O3HAKOMJIEHHE ¢ oOpa3uamu
OpPraHMYECKHUX BEUIECTB M MaTepUaJlaMHd HAa UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEILECTB,
HAOJIIOJIEHUE U ONMCAHWE JEMOHCTPAIlMOHHBIX OMNBITOB IO MPEBPAIEHUI0 OPraHUYECKUX BEIIECTB IMPHU
HarpeBaHuu (IU1aBjieHHe, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOEHME, TOMOJIOTMUECKUN psiA. MeTaH M 3TaH — NPOCTEMIINE IpeICTaBUTENN
aJIKaHOB: (pU3MYECKHE U XUMUYECKHE CBOMCTBA (peaklny 3aMelIeHUs U TOPEHHs), HaXOKIEHHE B IIPUPO/IE,
MOJIy4YEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKHM psiiA. OTWIEH M TMpONUieH — TMpocTelIine
NPECTaBUTENN ANKEHOB: (PU3NYECKHE U XMMHUYECKHE CBOIMCTBA (peaklu THIPUPOBAHUS, TATOT€HUPOBAHMS,
TUApaTaly, OKUCICHNS U TOJTUMEPU3AINH ), TIOJy4eHHE U TPUMEHEHHUE.

Ankanuensl: Oyraguen-1,3 u MetunOyraguen-1,3: crpoeHue, BaKHEWIIME XHMHUYECKHE CBOHCTBA
(peakuus nonuMepusaiun). [lomyuyenue cMHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTU CTPOEHHUS, TOMOJIOTUYECKMH psii. ANETWIeH — NpocTeHmunit
IPEJICTaBUTENb AIKUHOB: COCTaB, CTPOCHHE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakluu TUAPUPOBAHUS,
raJloreHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTydeHHE U IPUMEHEHHE.

Apensl. benson: coctas, cTpoenue, Gu3nueckue 1 XMMHUECKHE CBOWCTBA (peakluy rajoreHupoBaHUs
U HUTPOBaHMA), MOJyYeHHE M NpUMEHEHue. Tomyon: cocmas, cmpoeHue, Quauyeckue u Xumudeckue




ceoticmea (peakyuu 2an02eHUpOBanus U HUMPOBAHUs), NOLyYeHue u npumeHenue. TOKCUYHOCTh ApPEHOB.
['eneTnyeckas cBsI3b MEKYy YIIIEBOJOPOJAMHU, TPUHAIICKAIIUMEI K PA3TUYHBIM KJIACCAM.

[IpupoaHbie UCTOYHHUKHU YTIeBOAOpOAOB. [IpupoaHbiii a3 u nmomyTHble HedTsHBIC Ta3bl. HedTh 1 e
npoucxoxaenue. CrocoObl nepepaboTku HEPTH: MEPEroHKa, KPEeKUHT (TePMHUYECKHH, KaTaTUTHYECKH),
nuponus. [IpoaykTel nepepaboTku HedTH, UX MPUMEHEHHE B IPOMBIIIECHHOCTH U B ObITy. KaMeHHBII yromib
U TIPOJYKTHI €r0 MepepadoTKH.

OKCIepUMEHTAIbHBIE METO/Ibl M3YyYEHUS BEIIECTB W UX MPEBPALICHHUH: O3HaKOMJIEHHE ¢ oOpa3uamu
IUIACTMACC, KaydyKOB M pe3uHbl, Koyutekuuu «HedTe» u «YTosb», MOIeIMpOBaHNE MOJIEKYIT YTIEBOAOPOIOB
U TaJIOT€HONPOU3BOIHBIX, POBEACHNUE IPAKTUUECKON PaOOThI: MOTy4YEeHUE ITUIICHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3a/1auu.

Brruncnenus no ypaBHEHHIO XUMHUUECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBAa UCXOAHOIO BEllecTBa
WIA TIPOAYKTA PEAKIMH M0 M3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB WU
MPOJYKTOB PEAKINH).

Kucaopoacoaep:xamme oprannyeckne coeinHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON U 3TAHON: CTPOCHHE, (U3NYECKUE U XHUMUYECKUE
CBOICTBa (peaklUMK ¢ aKTUBHBIMHM METaJlJlaMH, FaJIOT€HOBOIOPOAAMHU, TOPEHUE), TpUMEHEHHE. BonopoaHbie
CBSI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JlelicTBHe MeTaHOJIa U ATaHOJIA HAa OPraHU3M YelIOBEKa.

MHoOroaToMHbI€ CHUPTHI. ODTUICHIVIMKOAb U TJIULEPUH: CTPOEHHUE, (PU3NYECKHE M XHUMUYECKUE
CBOICTBa (B3aUMOJICHCTBUME CO IIETOYHBIMM METAJUIAMU, KAueCTBEHHAsh peakius Ha MHOTOATOMHBIE
cnupthl). JlelicTBUe HA OpraHu3M yenoBeka. [[puMeHenne raunepyuia u STUIICHTJIUKOJISL.

@DeHo: CTpOeHHE MOJEKyNbl, (GU3MYECKUe M XUMHUYecKue cBoicTBa. TokcuyHOCTh (eHona.
[Ipumenenue peHomna.

Anpaerunpl ¥ kemownsl. DopManbAeTUA, aleTalbIeru]: CTPOCHUEe, (PU3NYECKHe U XUMUYECKUE
CBOICTBa (peaKMU OKUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKLIMN), TOIY4YEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeebHbIE KapOOHOBBIE KUCIOTH.. MypaBbUHAs M YKCYCHas KHCIOTHI: CTPOEHUE,
¢u3nveckue U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS Kjacca KHUCIOT, PEakius STepupHUKaIN),
nojlyueHue u npumeHenune. CTeapuHoOBas U OJIEMHOBASI KUCIOTHI KaK MPEICTaBUTENN BBICIINX KapOOHOBBIX
KHUCIO0T. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE AEHCTBUE.

Crnoxuble 3¢GuUpbl Kak MPOU3BOJIHBIE KApOOHOBBIX KHUCIOT. ['maponu3 cioxsbX 3¢upos. Kupsl
I'maponus xupos. [IpuMeHeHne kupoB. bruosorudeckas posb KUPOB.

VYrneBogpl: cocTaB, KilaccU(UKAIUs YriaeBoJOoB (MOHO-, 1IU- M Mojucaxapupisl). [uokoza —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTU CTPOEHMSI MOJIEKYJbl, (PU3UYECKHE M XUMHUYECKHE CBOMCTBA
(B3aumopeiictBue ¢ ruapokcuaom Mmeau(ll), okuciaeHne ammuadyHbIM pacTBOpoM okcuaa cepebpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHUE TJIIOKO3bl), HAaXOXJIEHHWE B MPHUpOJE, NMPUMEHEHHE, OUOJIOTHYECKass pOJb.
®orocunTe3. PpyKTO3a KaK U30MEP TITHOKO3bI.

Kpaxman u 1enirono3a kak npupoiHeie nonuMepsl. CTpoeHue Kpaxmaia U 1eJuiioio3bl. Puznueckue u
XUMHYECKHE CBOMCTBA KpaxMaina (TUIPOIN3, KaYeCTBEHHAs PEaKIUs C HOAOM).

OKCIepUMEHTAIbHBIE METO/Ibl M3YYEHUsS BEIIECTB W MX NPEBPAICHUN: MpPOBEAECHUE, HAOII0IeHUE U
ONMCaHue JAEMOHCTPALIMOHHBIX ONBITOB: TOPEHHE CIIUPTOB, KAYECTBEHHBIE PEAKIIUHA OJHOATOMHBIX CIIUPTOB
(okucnenne HTtaHona okcupom Menu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBHUE TIHUIIEPUHA C
ruapokcugom wmenu(Il)), anpmernnoB (OKWCIeHHE aMMHAYHBIM —pacTBopoM okcuaa cepebpa(l) wu
ruapokcuaoM meau(Il), B3aumozeiicTBre kpaxmaia ¢ H0JI0M), IPOBEAEHUE MPAKTUYECKON pabOThI: CBONCTBA
pacTBOpa YKCYCHOW KHMCIIOTHI.

PacuérHble 3a1aun.

Brruncnenus o ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOTUIECTBA UCXOJHOTO BEIECTBA
WIM TPOAYKTA PEaKIMM MO0 U3BECTHHIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 MCXOJHBIX BEIIECTB WIIU
IPOAYKTOB PEAKIINN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNS.

AMUHOKHUCIOTH Kak aM(OTepHbIE OpraHnyecKkrue coenuHeHus. OU3nYecKue U XUMHUECKHUEe CBONCTBA
aMUHOKHCJIOT (Ha mpuUMepe IMHIKMHA). bruonorndyeckoe 3HaueHNe aMUHOKUCIOT. [lenTusl.

benku kak mpupoaHbIE BBICOKOMOJIEKYJSIpHbIE coeluHEeHHs. [lepBUuHas, BTOpUYHAs W TPETUUHAS
CTpyKTypa OenkoB. XMMHYECKHE CBOWCTBAa OEIKOB: TMAPOJIN3, JIEHATypalus, KauyeCTBEHHbIE PEaKIUu Ha
OemnKu.

OKCepUMEHTAIbHBIE METOJbl M3YYEHHUs] BEUIECTB W WX NPEBpAIleHUN: HaAOII0JeHHEe M ONHCaHue
JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpallKs OSJIKOB MPU HArPEBAHUH, [[BETHBIE PEAKIIUU OEIKOB.

BbicokomosieKkyasipHbIe COeUHEHHS




OcHOBHbBIE TMOHSTUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IMOJIUMEpP, CTPYKTYpHOE
3BEHO, CTENEHb IOJIMMEpPU3ALMU, CpPeAHsIsT MoJeKyaspHas wmacca. OCHOBHBIE METOJIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MMOJIMMEPHU3aIUs 1 MOJTMKOHICHCAIHs.

OKclieprMEHTAIbHbIE METOJIbl W3YUEHHs BEHIECTB M MX IMPEBPAIICHUI: O3HAKOMIIEHHE C O0pa3lamu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MeXnpeAMETHBIE CBS3H.

Peannzanmsi MeEXNpeIMETHBIX CBA3CH MpU M3Y4EeHUU opraHuyeckor xumuu B 10 Kkiacce
OCYILIECTBIISICTCSI Yepe3 HMCIIOJIB30BAaHME KaK OOIIMX eCTeCTBEHHO-HAYYHBIX IOHATUH, TaK WU MOHATHH,
SBIISIOLIUXCSI CHCTEMHBIMHU IS OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0me ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAyYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIM3,
CUHTE3, Kiaccu(uKaIys, nepuoJuIHOCTb, HaOII0IeHNe, U3MEPEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNUE.

dwusuka: Marepusi, SHEPTHsl, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN ypOBEHb, BELIECTBO,
TeNo, 00bEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3NUECKe BETUYUHbI H €UHUIIBI UX U3MEPEHUS.

Buonorus: kinetka, opranusm, o6uocdepa, 0OMEH BELIECTB B OpraHusMe, (HPOTOCHHTE3, OMOJIOTHYECKH
aKTHBHBIC BelIecTBa (OCIKU, YIIAEBOABL, KUPHI, PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMbIE, TOILUINBO, PECYPCHI.

TexHonorus:: MUIIEBbIE MPOAYKTHl, OCHOBBI PAllMOHAIBHOIO TMHTAaHUS, MOIOLIUE CPENCTBa,
JIEKapCTBEHHBIE U KOCMETHYECKHUE TpernapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 kaace
OO0uasi 1 HeOpraHu4vecKass XuMusi

TeopeTnueckne 0CHOBbI XUMHH

XuMHUeCKui 31eMeHT. AToM. SIapo aroma, M30TOIBL. JIEKTPOHHas 000JI0uKa. DHEpPreTHuecKue
YPOBHH, MOIYyPOBHH. ATOMHBIC OpOHTaIH, S-, P-, d- 31eMeHTbl. OCOOCHHOCTH paCHpe/IeICH sl JIEKTPOHOB
110 OpOUTANISIM B aTOMAaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASL KOH(PUTYpaLusi aTOMOB.

[Tepuoaunueckuii 3akoH u [lepuoanueckas cucrema xumuuyeckux snemeHToB . . MenneneeBa. Csi3b
nepuoandeckoro 3akoHa M Ilepumommdeckoir cucrembl xumuueckux dneMmeHtoB Jl. . MenneneeBa c
COBPEMEHHOM Teopuel CTpPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHYECKUX JIEMEHTOB U
o0pa3yeMbIX UMM HPOCTBIX MU CJIOKHBIX BEIIECTB IO TPYINaM U IMepuojaaM. 3HaYeHHE MEepPHOAMYECKOrO
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHMHUYECKas CBS3b. Buabl XMMHUECKOW CBA3M (KOBaJCHTHAas HEMOJApHas U
NoJIsipHasi, HWOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOM XUMHUYECKOH CBSI3U
(oOMeHHBIE W JIOHOPHO-aKIENTOpHbIN). BomopoaHas cBsa3b. BajneHTHOCTh. DNEKTPOOTPUIATENBHOCTb.
Crenenb okucienus. MIoHbl: KaTHOHBI U aHUOHBI.

BemniectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHsA. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA.
THUBl KPUCTAIVIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIIMYECKON PEIIETKH.

[TonsiTve 0 gucniepcHBIX cuctemax. MIcTMHHBIE U KOJITIOWIHBIE pacTBOpPbl. MaccoBast [0S BEIECTBA B
pacTBope.

Knaccugukaiuss  HeopraHumueckux coeauHeHuil. HoMeHkmaTypa  HEOpPraHMYeCKHMX  BEIECTB.
['eHeTnyeckas CBSI3b HEOPTraHUUECKUX BEIIECTB, MPUHAUICKAIINX K PA3IUYHBIM KIIaccaM.

Xumnueckas peakuusa. Knaccupukanus XMMHYECKHX pEaKlUMid B HEOPraHMYECKOH M OpraHM4ecKou
XUMHUH. 3aKOH COXPaHEHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHHUS U MPEBPALLlEHUs] SHEPIHU MPH XUMHUECKHUX
peaxkusx.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iIUyHbIX (akTopoB. OOpaTUMble peakiuu. XUMHUECKOe
paBHOBecHe. DaKTOpPBI, BAUAIOLINE HA COCTOSIHUE XUMUdeckoro pasHoBecus. [Ipunnun Jle [Hatense.

OnektponauTnueckas auccouuanus. CuibHble U cialble 37eKTpoiauThl. Cpela BOJHBIX pPacTBOPOB
BELIECTB: KUCIIasd, HEUTpanbHasl, HIEI0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKcliepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIEeCTB M MX NPEBPALICHUN: JEMOHCTpAIUs TaOIuI]
«llepuognueckas cucrema xumuueckux dneMeHtoB JI.  U. MenaeneeBa», u3ydyeHHE MOZENEH
KPUCTAJIINYECKUX PELIETOK, Habmro1eHne
U ONHCAaHHWE JEMOHCTPAIlMOHHBIX U Ja0OpaTOPHBIX OMNBITOB (pa3fiokeHHWE MEepoKcHIa BOAOpoAa B
IPUCYTCTBUM KaTaJln3aTopa, OINPEACIEHUE Cpelbl PAcTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO




UHANKATOpa, pEaKlUu HOHHOTO OOMEHa), MPOBEACHHE NPAKTHUECKON paboThl «BiusHHUE pa3iuuHbIX
($aKkTOpOB Ha CKOPOCTh XUMHUYECKON PEaKIIHm».

PacuérHble 3a1auu.

Pacuérbl 10 ypaBHEHMSAM XMMHMUYECKUX PEAKLIMM, B TOM YUCIIE TEPMOXMMHUYECKUE PACUETHI, PACUETHI C
UCII0JIb30BAHNUEM TMOHATHS «MAcCOBas JOJIs BEILIECTBAY.

Heopranuueckasi xumus

Hemeramnsl. [lonoxxenne HemeramioB B Ilepuoanueckoil cucTeMe XUMHUYECKHX 3ieMeHTOB [l
W. MenneneeBa u 0cOOEHHOCTH CTpoeHHUs aToMOB. Du3nueckue CBOWCTBA HEMETAIOB. AJUIOTPONHS
HEMeTaJUIoB (Ha MpuUMeEpe Kuciaopoaa, cepsl, hochopa u yrieponaa).

XVUMUYECKUE CBOWMCTBA BAXKHEUIIMX HEMETAIOB (TaJIOTEHOB, Cepbl, a30Ta, (ocdopa, yriepona u
KPEMHUS) U UX COeAMHEHUN (OKCHUJIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUIN).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramibl.  Ilomoxenne wmerawioB B [lepuognueckoil cuctemMe XHMHYECKUX 3JIeMEHTOB [l
N. MenneneeBa. OcoOEHHOCTH CTPOCHHS 3JICKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOmme (usndeckue
cBoMcTBa MeTa/uoB. CIulaBbl METAJIJIOB. DNEKTPOXUMHUUYECKHUH psAJl HAIPSHKEHUH METaJIOB.

XUMHYECKUE CBOMCTBA BAaXKHEHIIMX METAJUIOB (HATPUM, KalIHM, KaablMi, MarHui, allOMUHUN, LIUHK,
XPOM, JKeJ1€30, MeJIb) U UX COCAUHEHUH.

OO6mme cocoObI moTyYeHusI MeTaJuIoB. [IpuMeHeHne MeTalioB B ObITY M TEXHUKE.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsS BEUIECTB W WX NPEBPAIICHUN: HU3YYEHUE KOJUICKIIUU
«Metael ¥ CIUIaBbI», O0OPa3l0OB HEMETAIJIOB, PEIICHHWE SKCIEPUMEHTANBHBIX 3a/lad, HaOJIoJeHUE U
OMKCAaHUE [IEMOHCTPAIIMOHHBIX U JAOOPATOPHBIX OMBITOB (B3aMMOJCIHCTBHE TUIPOKCHIA ATIOMHUHHUS C
pacTBOpamMu KUCIOT M IIeJI0Yei, KaueCTBEHHBIC PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3a1ayu.

Pacuérel maccel BemiecTBa Wi 00BEMa ra3oB MO HM3BECTHOMY KOJHYECTBY BEIIECTBA, MAacce WIIH
00BEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIHUU BEIIECTB, pacuéThl Macchl (00BEMa, KOJIMUECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIMH, €CITU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHuS U )KU3Hb

Ponp xumum B oOecrnieueHUH SKOIOTMUECKOM, SHEPreTUUECKON U MUILEBON 0€30IacHOCTH, Pa3BUTUU
MeauuuHbl. [IoHSATHE 0 HAyYHBIX METOJAX MO3HAHUS BELIECTB U XUMUYECKUX PEAKIUH.

[Ipencrasnenust 00 0OMIMX HAYYHBIX MPUHIIUAIIAX TPOMBIIINIEHHOTO MOTYYEHUSI BAKHEUIITUX BEIICCTB.

YenoBek B MUpPE BEIIECTB U MAaTEPUATIOB: BAKHEUILINE CTPOUTEIbHBIE MaTepUalibl, KOHCTPYKIIUOHHBIE
MaTepHuaybl, KPaCKH, CTEKIJIO, KEpaMHKa, MaTEepPHAIIbl JJIs AJICKTPOHUKH, HAHOMATEepHUasbl, OpraHUYECKUE U
MUHEpaTbHBIEC yI0OpEHUSI.

XuMHsT W 3I0pOBhE UEJIOBEKA: MpaBWjIa HCIOJb30BaHUSI JICKAPCTBEHHBIX TIPEMapaToB, MpaBuia
0e30MmacHOro HCII0JIb30BaAHUS MpenaparoB OBITOBOIA XUMUU
B MOBCEHEBHOM )KU3HM.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexrnpenMeTHBIX CBsi3ed NMpU HM3ydeHHM oOuled u HeopraHuueckod xumuu B 11 kmacce
OCYIIECTBIISIETCS Yepe3 HKCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHUH, TaK W TOHITHIA,
SIBJISTFOIITUX CSI CACTEMHBIMHU JIJISI OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBeHHO-HAYYHbIE TIOHATHS: HAYYHBIN (pakT, TUIOTE3a, 3aKOH, TEOpHs, aHAllU3, CHHTES,
KJaccuuKanusi, IepuoAMIHOCTh, HAOIIOICHHE, SKCTIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHE, SBICHHE.

®dusnka: wMaTepusi, OJHEprus, Mmacca, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, H30TOIl,
pPaIuoaKTUBHOCTh, MOJIEKYJa, YHEPTreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSHHE
BelecTBa, (PU3NUECKHE BETUYUHBI  IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: xierka, opraHu3M, 3KocucTeMa, Onocdepa, Makpo- U MUKPOIJIEMEHTHI, BATAMHHbBI, OOMEH
BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE IOPOJIBI, TOJIE3HBIE UCKOIAEMBIE, TOTIITUBO, PECYPCHI.

TexHomoTUs: XUMHYECKass IPOMBIIIJIEHHOCTb, METAJUIyprus, MPOU3BOJICTBO  CTPOMUTENIbHBIX
MaTepHaJIOB, CEIbCKOXO3SMCTBEHHOE TPOU3BOJCTBO, IMHINEBAasi MPOMBIIUICHHOCTh, (apMareBTHIECKas
MPOMBIIUIEHHOCTh, MPOU3BOJACTBO KOCMETHYECKHUX IpErnapaToB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX
MaTepHaJIOB, YIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.




3.TemaTn4yeckoe NJIAHUPOBAHHUE

10 kacc
Ne | HaumeHnoBaHue pa3aenoB u TeM nporpammsl | KonnyecTBo yacos HP30O DIIEKTPOHHBIE (uudpoBsie)
n/m Bcero | KonTponbHbIe [TpakTuyeckue 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
\ Pasznesa 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMUM
1.1 | Ilpenmer opranuueckoit xumuu. Teopus | 3 Bbu6muoteka [JOK
CTPOEHHUS OPraHMYECKUX COeTUHEHHI A. M. https://resh.edu.ru/subject/29/10/
byrneposa
Wroro no pazneny 3
\ Pa3nea 2. Yriesogopoasbl
2.1 | IlpenenbHbIe YTIACBOAOPOIABI — ATKAHBI 2 Bbu6moteka [IOK
https://resh.edu.ru/subject/29/10/
2.2 | HempenenbHble  yTiaeBOJOPOJIBI:  AJIKEHHI, | 6 1 Bbu6mmoteka [JOK
aJIKaJUEeHbl, aTKUHBI https://resh.edu.ru/subject/29/10/
2.3 | ApoMaTu4ecKue yrieBoJ0pOIbI 2 Bbu6moteka [JOK
https://resh.edu.ru/subject/29/10/
2.4 | IlpuposHble MCTOYHUKU YTIEBOAOPOAOB H | 3 1 Hcnonp3oBanue Bbu6mmoteka [JOK
ux nepepaboTka He(TenpoIyKTOB u | https://resh.edu.ru/subject/29/10/
NPUPOJHOTO Ta3za Kak
TOTIJINBA TUIst
TpaHCIOpTa B
YensiOunckoi obmaactu
Wroro mo pazueny 13

\ Paspnea 3. Kuciaopoacoaep:xa

HIHUEC OPraHuv4eCKMue COCAMHCHU S

3.1 | Cruprer. @enon 3 bubmuoreka [JOK
https://resh.edu.ru/subject/29/10/
3.2 | Anpaerumasl. Kap6oHoBsie KUCJOTEL | 7 1 [IpousBoacTBO bubnunorexa LIOK
CroxHbIie QU MaprapuHa Ha | https://resh.edu.ru/subject/29/10/
TPEITPUATHIIX
YensOunckoir  obacTu
(Tpounnkmii
KUPKOMOUHAT)
3.3 | YrueBonsl 3 1 bu6nunorexa LIOK
https://resh.edu.ru/subject/29/10/
Wroro no pazneny 13
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Ne | HanmeHnoBanue pa3iesioB U TeEM IPOrpaMMBl ‘ KonnuectBo yacos ‘ HPS0 ‘ ONEKTPOHHBIE (uudpoBbie)
\ Pa3znea 4. A3oTconepxanye opranHnyecKkue coeIuHeHus
4.1 | AMuHbl. AMUHOKHCIIOTHL. benku 3 I'ennas umxkeHepus, ee | bubmmoreka [JOK
BO3MO>KHOCTH. https://resh.edu.ru/subject/29/10/
MIPOU3BOJICTBO msica,
MOJIOKa, SUL[ B PETHOHE.
Hcnons3oBanue
OJIHOKJIETOYHBIX
BOJIOPOCIIEH npu
IIPOU3BOJICTBE OEIKOBBIX
nobaBok (nruredadbpuka
YeOapkyb,
HOxHOYpaJibeK)
HWroro no pazneny 3
\ Paspnen S. BeicOKOMOJIEKY IS pHbIE COCAUHEHUS
5.1 | IInactmaccel. Kayuyku. Bonokna 2 bu6nuoreka [JOK
https://resh.edu.ru/subject/29/10/
HWroro no pazneny 2 \
OO611ee KOJIMYECTBO YacoOB MO MPorpaMme 34 2 \ 2 \
11 KJIACC
Ne | HaumeHoBaHuUe pa3esioB U TEM MPOrpaMMBbl KonnyectBo yacoB HP30 OJEeKTPOHHBIE (uncpoBsie)
n/m Bcero | KonTtponbsHbie [IpakTnueckue 00pazoBaTebHbIE PECYPCHI
paboThI paloThI
\ Paspnen 1. Teopernyeckue 0CHOBbI XUMHH
1.1 | Crpoenue atomoB. Ilepmoauueckuii 3akoH u | 3 Cuexunck n Ozepck | bubnmoreka [JOK
[Meproanyeckas cucrema XAMHYECKHAX — ULEHTpbl aToMHOM | https://resh.edu.ru/subject/29/11/
anemenTos JI. 1. Menneneesa MIPOMBIIIIEHHOCTU
o0nactu
1.2 | Ctpoenue BemecTBa. MHOrooOpasue BEIEeCTB 4 bu6muoreka [JOK
https://resh.edu.ru/subject/29/11/
1.3 | Xumuueckue peaxkiuu 6 1 1 XuMuyeckue bu6muoreka [JOK
peakunu, cBg3aHHBIE | https://resh.edu.ru/subject/29/11/
c 3arpsi3HEHUEM
OKpYKaloIe cpeJibl



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

Ne | HanMmeHOBaHMe pa3iesioB ¥ TEM IPOrPaMMBbl KonnuecTBo yacos HPS20O ONEKTPOHHBIE (uudpoBbie)
B YensaOnHCKOM
obJyactu
Hroro no pazneny 13
Pa3nea 2. Heopranuyeckasi Xumust
2.1 | Meramisl 6 1 Croco0sb! sammThl | buonmmorexa [JOK
METaJlIOB ot | https://resh.edu.ru/subject/29/11/
KOPPO3UH Ha
MIPEATIPUSATHSIX
obiactu
2.2 | Hemeramibt 9 1 1 bubnuoreka [JOK
https://resh.edu.ru/subject/29/11/
2.3 | CBs3p HEOPraHUYECKUX U  OPraHUYECKUX | 2 bubnuorexa [IOK
BCILIECTB https://resh.edu.ru/subject/29/11/
Wroro no pazneny 17
Paznen 3. Xumus u )KU3Hb
3.1 | XuMus U )KU3Hb 4 bubmnoreka IIOK
https://resh.edu.ru/subject/29/11/
Hroro 1o pasaeiny 4 |
OO111ee KOIMYECTBO YAaCOB MO MPOrpamMMe 34 2 E \

MoayJab padoueii MPOrpaMMbl BOCIUTAHUS «YPOYHAA 1eATEJIbHOCTbY»

10 kaace
Ne/n Ha3zBanue tembl (pa3zena) Peanuzanus MonyIst BOCIIUTATEIBHON IIPOrpaMMBbI «Y pOUHas IEATEIbHOCTDY [Hata
Meponpusarus Bun nestensHOCTH
1. Pa3nen 2. YrneBogoponabl Henp Pocculickoi Hayku VYpok-nyremecrsue: «Hopelmme 10CTHXEHNS B 1-8 despans
HAyKHd XMMHW», BBITYCK HH()OPMAIIHOHHBIX
IIJIAKATOB
WNudopmannonnas MUHYTKa, ocBsimeHHass | CoobiieHne o0yJaromuxcs 1-5 mapta

BCCMI/IpHOMy JAHIO UMMYHHUTCTA

o Teme: «bHoXUMUYecKoe 3HAYCHNE XUMHUISCKHUX



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

OJICMCHTOB B OpraHHU3MC YCIIOBCKaA»

Henens ecrecTBeHHBIX HayK

VYpok: «Xummuueckoe kade»

11-22 anpens

Paznen 4. AzoTconepxariue

2. Henb [1oOenpl coBeTCKOro Hapoaa B Brimyck nH(OpMaMOHHBIX MJIAKATOB 110 TEME: 4,5 mas
OpPraHH9ICCKUC COCTMHCHUA Benukoii OteyecTBeHHOM BoitHe 1941- «BKJI1aJl y4eHBIX-XMMHKOB B 1100e1y B Benukoii
1945r.1. OTeyecTBEHHOM BOWHBI »
11 kaacce
No/mt HazBanue TeMmsl (pasuena) Peanuzanus Moyt BocnutaresibHOM mporpaMMbl «I1IKOJIBHBIN ypOK» JHara
MeponpusTtus Bun nesrenbHocTH
1. Paznen 2. Heopranuueckast Jenp Pocculickoit Hayku VYpok-nyremecrBue: «Hopelime 10CTUXKEHNS B 1-8 deBpans
XUMUS HAyKH XUMUU», BBIITYCK HH()OPMALIMOHHBIX
MJIaKaTOB
Nudopmanronnas MuHyTKa, ocBsmeHHas | CooliieHue o0yJyaronmxcs 1-5 mapra
BcemupHomy aHIO MMMyHUTETA
no teme: «brnoxuMuueckoe 3HaUeHHE XUMHUYECKHUX
3JIEMEHTOB B OpPraHU3ME YEJIOBEKa)
Henens ectecTBEHHBIX HayK Ypok: «Xumuueckoe kade» 11-22 ampens
2 Paszen 3. XuMus U KI3HbD Jenn [ToGenbl coBeTCKOTO Hapoaa B Breimyck nH(OpMalMOHHBIX MJIAKATOB IO TEME: 4,5 mas
Benukon OteuectBeHHOM BoliHE 1941- «Bxiaj yueHbIX-XUMHUKOB B oOeny B Benukoi
1945r.1. OTeyecTBEHHOMN BOWHBI »
Peasmzanust npopMuHUMyMa B YPOUHOU 1eATEIbHOCTH
10 xknacc
Ne i/t Hassanwue paznena Conepxanue
1. Paznen 2. Yrnesogopoasl HNuxenep-xumMuk
2. Paznen 5. BeiIcOkOMONEKYISIpPHBIE COETUHEHUS XUMUK 10 00paleHNIo ¢ He0e30MaCHBIMU




MaTepuagaMu

11 ki1ace
Ne n/mt Hasganue pasnena Copnepxanue
1. Paznen 2. Heoprannueckast Xumus Hanorexnosor

2. Paznen 3. Xumus u *u3Hb ®dapmaxkosor




