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IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTtBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXO0A0M B CTPYKTYPC JTMYHOCTHBIX
pe3ylnbTaTOB OCBOCHHUS IMpeAMeTa «XUMHUS» Ha YPOBHE CpeaHero oO0miero oOpa3oBaHUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJArOIIMMHUCS POCCHICKON TPaXTaHCKON
WUJIEHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIPEICICHUIO;
HaJIM4yue MOTHUBAlUM K OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATHCA MPHUHATBIMU B O6III€CTBG npaBujJIaMH W HOpMaMMu NOBCACHUWA, HAJIU4YUC
MPaBOCO3HAHUSI, IKOJIOTUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTH KU3HEHHbBIC
IIJIaHBI.

JIngHOCTHBIE pE3yIbTaThl OCBOCHUS TMpeaAMeTa «XUMUD» OTpakaroT cPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUUYECKOMN JEesITeNbHOCTH 00yYaroMXcsl B MPOIIECcCe peann3au
00pa3zoBaTebHON JNESTEIHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITA MO3HABATEIBHON U MPAKTUUYECKOMN NEesTeNbHOCTH 00yYaroMXCsl B MPOIecce peann3aiu
00pa30BaTeNIbHON 1€ TENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 0043aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOTIOPSIKY;

MPEJICTaBICHUs] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATEILHOCTU MPU CO3JIaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MMO3HABATENbHbIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI APYTUX
P aHAJN3€ PA3INYHBIX BUIOB yUeOHOM A€ATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HAClIEJUI0 OTEUECTBEHHOU
XUMHUH;

YB)XEHUS K IPOLIECCY TBOPYECTBA B OOJIACTH TEOPUM U TMPAKTUYECKOTO MPHIIOKEHHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAyKH €CThb pe3yJbTaT JIMTEIbHBIX HAOIIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MIPAKTHKOB;

WHTEpeca M [O03HABATEJIbHBIX MOTHBOB B IMIOJIYyYEHUHM M TOCIEAYIOIIEM aHalu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalllHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTU OIIEHUBATH CBOE MOBEJIECHHWE W TOCTYNKH CBOMX TOBApHUIIEH C MO3ULIMI
HPABCTBEHHBIX U MIPABOBBIX HOPM U € YI4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupOBaHHSA KYJbTYPHI 310POBb:

MOHUMAaHM I[IEHHOCTEH 370pOoBOTO W 0Oe30macHoro oOpasza >KU3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofieHns MpaBuiI OE30MAcHOTO OOpaIeHUs] ¢ BEIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYI0BOU JI€ATEIbHOCTH;

MOHUMAHMS [IEHHOCTH TMPaBWI HWHIUBUAYAILHOTO M KOJUIEKTHBHOTO 0€30TacHOro
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;



OCO3HAHUS TOCJICJCTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS KOOI,
HapKOTHUKOB, KypeHUs);

5) TPyAOBOro BOCIMTAHHUS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIICOBATEIBCKON  JIEATEIBHOCTH,
0O0IIeCTBEHHO MOJIE3HOH, TBOPUYECKOH U APYrUX BUIAX JACATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4acTHE€ B PEIICHUH MPaKTUUYECKUX 3aJa4 COLMAJIbHOU
HaIPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

HMHTEpeca K MPAaKTUYECKOMY H3Y4YEHHIO MPO(eccHil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBa)XEHHUS K TPYY, JIOAAM TPYyJa U pe3ysibTaTaM TPYI0BOl 1€ TEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBUAYAIbHOW TpPAaeKTOpUU OOpa30BaHUA,
Oyaymieil nmpodeccun U peaau3aluu COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTpeOHOCTEN 00I11eCTBA;

6) 3Kx0/10rnUecKoro BOCIMTAHUA:

9KOJIOTMYECKHU 11€7€CO00pa3HOro OTHOLIEHHUS K MPHUPOJAE KaK UCTOYHHUKY CYIIECTBOBAaHUS
’KH3HH Ha 3eMII€;

MMOHUMAaHMs II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MpoOJeM, BIAUSHHUS 3KOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATBHOM CPEIBI;

OCO3HaHHS HEOOXOAMMOCTH MCIIOJIb30BAHMS JOCTUKEHUM XUMHH Ul PELIEHUS! BOIIPOCOB
PaIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUSITHS JEHCTBHUIA, MPUHOCIIINX BPEIl OKPYXKAIOIIEH TPHUPOTHON cpene,
YMEHHUS TPOTHO3UPOBATH HEOJATOMPUSITHBIE KOJIOTHYECKUE TOCIEACTBUS MPEANPUHIMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJIM4Yus Pa3BUTOTO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKONM KYyJIbTYphl, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCS HMH B
M03HABaTEIbHON, KOMMYHUKAaTUBHOMN U COLMATbHON MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MPOTHUBOCTOSTH HICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
0OLIECTBEHHOM MPAKTUKH;

MOHUMaHM crenuuKd XMMUM Kak HayKd, OCO3HaHusi e€ poiu B (GOpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO Mpe/ICTaBiIeHHsI 00 OKpYXKaIoLeM
MHpE KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH u
pelIeHny TpodieM COXpaHEHUsl IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJIsi COBPEMEHHON IUBWIM3ALMHU: B €&
T'YMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JaHUU HOBOW 0a3bl MaTepualbHON
KYJIBTYpBI, B PELICHUH TTI00ANbHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIOBEUYECTBA — ChIPHEBOA,
SHEPreTHYECKOM, MUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
o0ecrevyeHny yCIOBHM YCHEIIHOTO TPya B SKOJIOTMYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
0O0IIIeCTBA;

€CTECTBEHHO-HAYyYHOH TPaMOTHOCTH: TIOHUMAHHUS CYHIHOCTH METOJOB IO3HaHU,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJB30BaTh MOJMyYyaeMble 3HAHUS TS
aHalM3a U OOBACHEHHUs SBJICHUN OKPYXKAIOIIETO MHpa U MPOUCXOAANIUX B HEM H3MEHEHUH,
YMEHHUS JIeaTh 000CHOBAHHBIE 3aKIIFOUEHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TaHHBIX
C LEJbIO MOJYYE€HHUSI T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIh30BaTh XUMUYECKHE 3HAHUS JUIS pEIIeHUs TPpoOIeM
B PEATbHBIX KU3HEHHBIX CUTYAIIHSIX;

HMHTEpeca K MO3HAHUIO, UCCIIEI0OBATEIbCKON NEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHWM 1O XUMHH B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEeOHOCTAMHU;



UHTEpeca K OCOOCHHOCTSM TpyJa B pa3IMuHbelXx cdepax MpodecCHOHAIBHOMN
JESITEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeaqMeTHbIe pe3yNnbTaThl OCBOSHHS MPOTPaMMBI 10 XMMHUU Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HaYMMBbIE JUIsI (POPMHPOBAHUS MHUPOBO33PEHUSI OOYJAIOIIUXCA MEXAUCIUILUTHHAPHBIC
(Mex)npeaMeTHbIE) 00IIeHaAYYHbIE TIOHATHUS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crieruKy METOJI0B MO3HAHMUS, UCTIOB3YEMbIX B €CTECTBEHHBIX HAayKax (MaTepusi, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMa, HAyJYHBIN (aKT, MPUHLMUII, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNEe, N3MEpEHHEe, SKCIIEPUMEHT U JIpyTHUe);

YHHBEpCallbHbIe ~ ydeOHble  JeHCTBUS  (TIO3HABaTeNbHBIC, KOMMYHUKaTHBHBIE,
perynaTuBHble), obecreynBarouiie QopMUpOBaHHE (QYHKIMOHAIBHOW TPAaMOTHOCTH U
COLMAIBHOM KOMITETEHIIH 00yYarOInuXCs;

CHOCOOHOCTh ~ OOyYaroIIMXCS  MCIOJIb30BaThb  OCBOCHHBIE  MEXJIUCUUILUIMHAPHBIE,
MHUPOBO33pPEHYECCKHE 3HAHWS W YHUBEpCAIbHBIE y4eOHBIC ICWCTBUS B IIO3HABATEIBHON W
COIIMAIBHON MTPAKTHKE.

MertanpeqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHHUE YHUBEPCATBHBIMH YIeOHBIMHU
MO03HABATEIHHBIMH, KOMMYHUKATHUBHBIMU U PETYISTUBHBIMU JICHCTBHSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JorMUecKue AecTBUSI:

CaMOCTOSITEIFHO (OPMYJIMPOBATh M aKTyaIM3WPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPeNeNATh IEeNU JeATEILHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HUX JIOCTHKCHHS,
COOTHOCHUTB PE3YJIbTATHI JACATEIHPHOCTH C MTOCTABJICHHBIMU IICIISIMH;

WCIIOJb30BaTh TIPU OCBOCHWU 3HAHUW TPHUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIJICIATH
XapaKTepHbIC TPU3HAKKM TIOHSATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE TOHITHS JJIs1 0ObSICHEHUS OTIICIbHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUHU TSl KJIaCCU(UKAIIMU BEIIECTB U XUMUUYECKUX PEAKITU;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBCHHBIC CBSA3U MEXTY U3Y4aeMbIMU SIBJICHUSMU,

CTPOHTH JIOTHYECKHE pACCY)KICHHS (MHAYKTUBHBIE, JCIYKTUBHBIC, 110 aHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMaTPUBACMBIX SBJICHHUAX, (DOPMYIUpPOBaAThH
BBIBOJIBI U 3aK/IIOUEHUS,;

MPUMEHSTHh B MPOIECCEe MO3HAHUS HCIOIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, Pe0OPa30BBIBATh MOICIBHBIC MIPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJICMEHTA,
xuMuueckas ¢GopMyna, YypaBHEHHE XUMHUYECKOW peakIud — TMpU PEIIeHHH Yy4eOHBIX
MMO3HABATENIBHBIX W IMPAKTHYECKUX 3a7a4, MPUMCHATh Ha3BaHHBIC MOJCIIbHBIC MPEICTaBICHUS
JUIS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEaKIU.

2) 6azoBbIe HCCIEN0BaATEbCKHE IeCTBHS:

BJIaJIETh OCHOBAaMHU METO/IOB HAYYHOT'O TMO3HAHUS BEIIECTB U XUMHYECKUX PEAKIIN;

dbopMmynupoBaTh ILeTH M 33Ja4yd  HUCCIEJOBAaHHWSA, WCIOIB30BaTh TOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYTHUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSI M OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

BJIaJIETh HAaBBIKAMU CaMOCTOATENbHOTO IUIAHUPOBAHUS W TPOBEICHUS YYCHHUUECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTENEHO
MPOTHO3UPOBATh €ro pe3ynabTaT, (QOopMyIHpOBaThH OOOOIIEHHWS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJbTaTOB MCCIEAOBAHMS, COCTABISATE 0OOCHOBAHHBIN OTYET O MPOACTAHHOM
pabore;



npuoOpeTaTh ONBIT YYCHWYECKOW MCCIIEOBATEIbCKONM W TMPOEKTHOM JeATeIbHOCTH,
IIPOSIBJIATE CHOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITENIbBHOMY IIOMCKY METOJIOB DPELICHUS
MIPaKTUYECKUX 33a4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B [T0O3HAHUSI.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYHO-TIOMYJISpHAsS
JUTeparypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOusi, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIUIO PA3IUYHBIX BUIAOB H (OpPM MpencTaBiICHUs, KPUTHUECKU
OILICHUBATh €€ JOCTOBEPHOCTb U HEIIPOTUBOPEUNBOCTE;

(bopMynHpoOBaTh 3aMpochl U TPUMEHATH PA3UUHBIE METOIBI TPH IOUCKE M OTOOpe
nHpOopMaKY, HeOOXOIMMO [T BHITIOJIHEHHUS YU4EOHBIX 33/1a4 ONPEACIEHHOTO THTIA;

nprOOpeTaTh OMBIT MCIIOJIB30BaHUS WH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMY HpEICTaBICHUS UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JIpYTHE);

HCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KayecTBE CpeAcTBa MNpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXINpeAMETHble ((U3NYecKue M MaTeMaTH4YeCKHe) 3HakKu U
CHUMBOJIBI, POpMYIIbI, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HATTIAAHOCTH.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCY)K/IaeMOW TEMBI B XOJI¢ Uajora W/Wiu JUCKYCCHH,
BBICKA3bIBaTh HACH, (OPMYIHPOBATH CBOM TPEJIOKEHHUS OTHOCHTEIILHO BBIIOJTHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYNaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATENbHON JESTENbHOCTH, MOJTYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBINOJHEHHUH XHMHUYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW pabOThl IO HCCIEJOBAaHUIO CBOMCTB H3y4aeMBbIX BELIECTB,
peaivzanuu yueOHOTrO MIpOeKTa, U (OPMYIHPOBATH BBIBOJBI IO pPE3yiIbTaTaM IPOBEAEHHBIX
UCCIIeIOBAaHUH IMyTEM COTJIACOBaHMSI MO3ULIUN B X0/1€ 00CYKIEHUSI 1 0OMEHa MHEHUSMU.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS:

CaMOCTOSITENIbHO TJIAaHUPOBATh U OCYILECTBISATh CBOIO MO3HABATENbHYIO JESATEIBHOCTD,
ompezenss e€ UeNu U 3a/a4d, KOHTPOJIUPOBATh U MO MEpPE HEOOXOAUMOCTH KOPPEKTHUPOBATh
npeaaraeMblii aJropuT™ ACWCTBUI MPHU BHINOJHEHUH Y4EOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbomnee 3(h(HEeKTUBHBIN CIIOCO0 UX PEIICHUs C y4ETOM MOJyYeHHUS] HOBBIX 3HAHUH O
BEIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYIICCTBJIATL CAMOKOHTPOJIb ACATCIIBHOCTU HA OCHOBC CaMOaHaIn3a 1 CAMOOLICHKU.

HNPEAMETHBIE PE3YJIBTATbBI

HpeI[MeTHLIe PE3YyIbTAaThl OCBOCHUA IMPOTrpaMMBbI 110 XUMHUU Ha yTJIYGJIéHHOM YPOBHEC Ha
YPOBHE CpCIHETO 061]_161"0 06p830BaHI/I$I BKJIKOYaroT CHeHI/I(l)I/ILICCKI/IC JJIsL yqeGHoro npeameTa
«XUMUS HAayYYHBbIC 3HAaHHWs, YMCHHA H CIIOCOOBI JIENCTBUI II0 OCBOCHUIO, MHTCPHIPCTALIUN U
npeo6pa3OBaHmo 3HaHPII>i, BUJbI ACATCIBHOCTHU IO IOJYYCHUIO HOBOT'O 3HAHHUA W IIPUMCHCHHUIO
3HaHUHI B Ppa3JInIHbIX y‘-IC6HBIX CUTyalludX, a TaKKC B PCAJIbHLIX XU3HCHHBIX CHUTYyallUAX,
CBS3aHHBIX C xumuei. B nmporpamMme 1o XUMHUH NPCAMCTHBIC PC3YIbTAThl IMPEACTABIICHBI 11O
rojgaM U3y4dCHUA.



10 KJIACC

[IpenmeTHbIe pe3yapTaThl 0CBOEHUSI Kypca «OpraHudeckas XMMUsD» OTPaXaroT:

c(OPMHUPOBAHHOCTh TPEACTABICHUI: O MecTe W 3HAUCHHUH OPraHMYeCKOW XHUMHH B
CHCTEME E€CTECTBEHHBIX HAayK U €€ poiid B 00ECIIEYeHUH YCTOHYMBOTO PAa3BUTHUS YEIIOBEUECTBA B
pelieHn: mpoOIeM IKOJIOTHUECKOW, SHEPreTUYSCKOW M TMUINEeBONH O€30TacHOCTH, B Pa3BUTUU
MEJUIMHBI, CO3JaHUM HOBBIX MAaTEpPHaOB, HOBBIX MCTOYHHKOB SHEPruu, B OO€CHEUYEeHUU
paMOHATFHOTO TPUPOIOTIONH30BaHuUs, B (POPMUPOBAHIUH MHUPOBO33PEHUS U OOLIEH KyIbTYpHI
YeJIOBEKa, a TaKKe OHKOJIOTUYECKM OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3JI0pOBBIO U
MIPUPOIHOMN CpeEAE;

BJIAJICHUE CHCTEMOM XWMHYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS — XHUMHWYECKHH DJIEMEHT, aToM, SAApO U DJICKTPOHHAs o0oJIouka aToMma, S-, p-, d-
aTOMHbIE OpOUTaJIM, OCHOBHOE M BO30YXJEHHOE COCTOSHUS aroMa, FMOpUAM3aIMs aTOMHBIX
opbuTanel, MOH, MOJIEKYNa, BaJEHTHOCTb, JIEKTPOOTPHUILIATEIbHOCTh, CTENEHb OKHUCIIECHUS,
XMMHYECKasi CBsI3b, MOJIb, MOJIIpHAasT Macca, MOJISIPHBIM O0O0BEM, YIJIEPOJHBIN CKEJeT,
(GyHKIMOHAIbHAS TpYIIa, paguKkal, CTPYKTypHble (Qopmynbl (pa3BEpHYTbIE, COKpalIEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M NPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
M30MEpbl, TOMOJIOTMYECKUN psZl, TOMOJIOTH, YIJIEBOJOPOJAbI, KHUCIOPOJ- M a30TcoiepiKallue
OpraHMYEecKHUEe COEIUHEHMs, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISIPHBIE
COCIMHECHUS; TEOPUH, 3aKOHBI (mepuoaudeckuit 3akoH J[. M. MenneneeBa, Teopusi CTpOCHHS
opranmyecknx BeniectB A. M. byriepoBa, 3aKOH COXpaHEHHMS MacChl BEIIECTB, 3aKOH
COXpPAaHEHHs U TPEBpAIeHHUs] SHEPruh NpPH XUMHUYECKUX PpEeaKLUiX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JIeKAIMe B OCHOBE MOHHUMAaHUS
MPUYMHHOCTH W CHCTEMHOCTH XHMHYECKHMX SBJICHHUM; TMpEeACTaBICHUS O MeXaHu3Max
XUMHUYECKUX peakuui, TEepMOJUHAMUYECKMX M KHUHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKAHUs, O B3aUMHOM BJIUSHHHM aTOMOB U TPYII aTOMOB B MoJIEKyJax (MHIYKTHUBHBIM U
Me3oMmepHbId A dekTsl, opueHTanThl | u Il pona); dakronornyeckue cBeIeHHs O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOIb30BaHUH BaKHEUIIUX OPraHUUECKUX BEIIECTB B OBITY
U TPaKTUYECKOM JEAITEeIbHOCTH YeNOBEeKa, OOIIMX HAayYHbIX MPHHIMIIAX XUMHUYECKOTO
MPOM3BOICTBA (HA IPUMEPE MPOM3BOJICTBA METAHOJIA, TEPEPAOOTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBJIATH XapaKTepHbIC MPU3HAKY MOHATUH, yCTaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MOHATHUS ITPU OITMCAHUU COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYECKUX COECTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHIA:

HCIO0JIb30BAaTh XMMHYECKYIO CUMBOJIMKY JUISI COCTABIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPraHUYECKUX BELIECTB;

COCTaBIIAITh ypaBHEHHS XUMHUYECKHMX pPEaKIUid U pacKpelBaTh HX CYIIHOCTE:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA MOCPEACTBOM COCTABICHHUS  3JIEKTPOHHOTO
O0anmaHca JTHUX peakUuid, peakiuii HMOHHOTO oOMeHa MyTéM COCTaBJICHHS UX TMOJHBIX H
COKpAIIEHHBIX MOHHBIX YPABHEHHIA;

W3rOTAaBIMBATh MOJETH MOJIEKYJd OpPraHMYeCKUX BEIIeCTB [UIS WJUIIOCTpPAIlMM  HX
XMUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATH MPUHAATIEKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 UX COCTAaBY M CTPOCHUIO K ONpPEeNEHHOMY KIacCy/TpyIile COeANHEHNH, 1aBaTh UM
Ha3BaHus Mo cucremarnyeckoi HoMmeHkiaarype (IUPAC) u npuBoaAnTh TpUBHAIBHBIE Ha3BaHUS
JUIL  OTAETbHBIX MpPEICTaBUTENEH OPraHMYeCKMX BEIIeCTB (ITWUJIEH, AaleTHIIEeH, TOJIyod,
TIIMLEPUH, DJTUJICHIJINKONb, (eHon, QopMmanpaerua, ameranbAerui, aleToH, MypaBbHHAS
KHCTIOTa, YKCYCHAasi KHCJIOTa, CT€apUHOBAas, OJIMHOBAs, MAaTbMUTHHOBAs KHCIOTHI, TJIMIIMH,
aJlaHUH, MaJIbTO3a, (PPYKTO3a, aHUJIUH, JTUBUHUI, U30IIPEH, XJIOPOIPEH, CTUPOJI U JIpyTHUe);

C(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BUJA XHUMHMUYECKOW CBSI3M B OPraHUYECKUX
COEJIMHEHUSX (KOBaJICHTHAsl U HOHHAs CBSI3b, G- U M-CBsI3b, BOJIOPOIHAS CBS3b);



Cc(OPMHUPOBAHHOCTh YMEHHUSI MPHUMEHSATH MOJOXKEHHUS TEOPUU CTPOCHUS OPraHUYECKUX
BemiectB A. M. ByrnepoBa miisi 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTpOEHUS;

c(OPMHPOBAHHOCTh YMEHUH XapakTepU30BaThb COCTaB, CTPOCHHUE, (QHU3MUYECKHE WU
XMMHMUYECKHE CBOMCTBA TUIIMYHBIX NPEACTABUTENEH PA3IMYHBIX KIACCOB OPraHUYECKUX BELLECTB!
QJIKaHOB, LHUKJIOAJIKAHOB, AJKEHOB, aJKa/JME€HOB, AJKUHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,
CIUPTOB, AJbJEIHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB,
HUTPOCOCINHEHUH M aMHHOB, aMHHOKHCIIOT, OCTTKOB, YIJIEBOJIOB (MOHO-, M- U TIOJHCAXapH 0B ),
WUIIOCTPUPOBATh TIEHETHYECKYI0 CBSI3b MEXIY HHUMU YpPaBHEHUSIMH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIMH C UCTIONIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

C(OPMHUPOBAHHOCTh yMEHHS TOATBEP)KIATh HAa KOHKPETHBIX MPHMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CHOCOOHOCTH OPraHUYECKUX COEAMHEHWH OT KpPaTHOCTHM M TUIA
KOBAJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BJIMSIHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJax;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO ChIPbS
(HedTb, MpUPOAHBIA Ta3, Yrojib), CIOcoObl ero mnepepadOTKM M MPAKTHUECKOE MPUMEHEHHUE
MIPOJIyKTOB MepepadOTKH;

c(OpPMUPOBAHHOCTh BJAJIEHUS CHCTEMOM 3HAHMM O €CTeCTBEHHO-HAYYHBIX METOJax
MO3HAHUSI — HAONIOIEHUH, W3MEPEHUHU, MOJEIMPOBAHUH, OJKCIEpPUMEHTE (pealbHOM U
MBICJICHHOM) ¥ YMEHUSI IPUMEHSTH OTH 3HAHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS NPUMEHATH OCHOBHBIE ONEPALUU  MBICIUTEIHHON
NEeSITeNbHOCTH — aHAIW3 M CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEMaTHU3alUio, BBISBICHUE
MIPUYMHHO-CIIEJICTBEHHBIX CBA3EH — JJIsl M3yUEHUsl CBOMCTB BEIIECTB U XUMUYECKUX PEaKIUii;

c(OPMHUPOBAHHOCTH YMEHUI: BBISBISTH B3aMMOCBSI3b XUMUYECKAX 3HAHUHN C TIOHATHIMHU U
NPEICTABICHUAMU JPYTHX €CTECTBEHHO-HAay4YHBIX NPEIMETOB JuId 0ojiee OCO3HAHHOTO
MIOHMMAaHUS CYIIHOCTH MaTepUAIbHOIO €IMHCTBA MHUPA, UCIOJB30BAaTh CHCTEMHBIC 3HAHUA IO
OpPraHM4ecKON XUMMHU IJIs1 OOBSACHEHHS U MPOTHO3MPOBAHHUS SBIECHUH, UMEIOIIHUX €CTECTBEHHO-
Hay4HYIO IPUPOAY;

C(OPMHPOBAHHOCTh YMEHUI: NPOBOJIUTH pacu€Thl IO XUMHUYECKUM (opMmynaMm HU
YPaBHEHMSIM XUMHUYECKUX PEaKLHU C HCIOJb30BaHHMEM (PU3MUECKUX BEIUYUH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BELIECTBA), XapPAKTEPU3YIOUIUX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacu€Thl 10 HAXOXKJICHUIO XUMHUYECKOH (hOpMyIbl BELIECTBA 10 M3BECTHBIM MACCOBBIM JOJISIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BEILECTB;

Cc(OPMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, aHAIU3UPOBATh U OLEHUBATH C MO3ULUI
9KOJIOTUYECKON 0€30IacHOCTH MOCIEACTBUS OBITOBOM M IPOM3BOJCTBEHHOH JEATENbHOCTU
YeJ0BeKa, CBS3aHHOM C IepepalOTKON BELIECTB, MWCIOJIb30BATh IOJIYYEHHBbIE 3HAHUSA JUIS
IPUHATHUSA TPAMOTHBIX PeIIeHUH Mpo0JieM B CUTYaLUsAX, CBSI3aHHBIX C XUMHEH;

Cc(OPMHUPOBAHHOCTbh YMEHUIl: CAMOCTOSATENIBHO IUIAHUPOBATh U NPOBOJUTH XUMHUYECKUH
HKCIEPUMEHT (MOTy4e€HHE U U3yUeHHE CBOICTB OpPraHUYEeCKUX BEILECTB, KAYECTBEHHbIE PEAKLIUU
YIJIEBOJOPOJOB PA3IMYHBIX KJIACCOB UM  KHUCIIOPOJCOJEPXKALIUX OpPraHUYEeCKUX BEIIECTB,
pelieHre HKCIEPUMEHTANbHbIX 33/Jad [0 PACHO3HABAHMUIO OPraHUYECKUX BELIECTB) C
coOioieHueM TMpaBwil  0Oe30macHOro  oOpallleHHs C BeUlecTBaMH U JIaOOPaTOpPHBIM
oOopynoBanuemM, (opMylIMpoBaTh IIeNIb HMCCIEIOBaHUA, MPEJICTAaBIATh B pasinuyHoil (opme
pe3yibTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OIICHUBAThH UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTb YMEHHIA:

coOmoaTh MpaBHiIa HKOJOTHYECKH 11€JIeco00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM
JESITEIBHOCTH B LEJIAX COXPAHEHHUS CBOETrO 3I0pOBbs, OKPY)KAIOIIEH IPHUPOIHON Cpelnpl U
JOCTHXKEHUS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OINACHOCTb TOKCHUYECKOIO AEHCTBUS Ha YKUBBIE OPraHU3Mbl ONPEACIEHHBIX
OpraHUYecKUX BEIIEeCTB, MOHUMas cMbIca noka3zatens [11K;

aHAJM3UpPOBaTh  11€J€COO0pPAa3HOCTh  MPUMEHEHHsS  OpPraHMYEeCKUX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIB3a;



c(OPMHUPOBAHHOCTh YMCHHIA: OCYIIECTBISATH IICJICHATIPABICHHBI IMOUCK XUMUYECKOM
uH(OpMalUK B Pa3IMYHBIX MCTOYHMKAX (HaydHas W y4eOHO-HAydHasl JUTEpaTypa, CpelcTBa
MaccoBoil uH(popManuu, MHTEpHET W JApyrue), KPUTHUYECKH aHATM3UPOBATH XUMUYECKYIO
nHpopMaIHnIo, epepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MOCTABJICHHON yueOHOM
3a1a4uen.

11 KIIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyeckas XUMUs»
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTH MIPEJICTABICHUIA: O MAaTEPHAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TIO3HABAEMOCTH SIBJICHUM NPUPOJBI, O MECTE M 3HAYECHUU XMMHHU B CHUCTEME E€CTECTBEHHBIX
HayK U €€ poJii B 00€CIICUeHUN YCTOMYMBOTO PAa3BUTHUSA, B PEUICHUU MPOOJIEM IKOJOTUUYECKOH,
SHEPreTUYECKOM U THUIIEBON O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX
MaTepuajoB,  HOBBIX  HCTOYHHKOB  JHEPrudM, B  OOECIEUEHUH  PAIMOHAIHLHOTO
MIPUPOIOTIONIL30BaHUS, B (GOPMUPOBAHUU MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEIOBEKA, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Ccpejie;

BJIAJICHUE CHCTEMOW XWMHUYECKMX 3HAHUW, KOTOpas BKIKYAET: OCHOBOIIOJIATArOIINE
MOHATUS — XUMHYECKUH DIIEMEHT, aTOM, PO aToMa, H30TOIIbI, JIEKTPOHHAsE 000JI0UKa aToMa, S-
, p-, d-aTomHBIE OpOHMTAaNM, OCHOBHOE M BO30YXJEHHOE COCTOSHHUS aToOMa, THOpHIM3aLus
aTOMHBIX OpOuTajneil, WOH, MOJeKyJa, BaJeHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAsA, METATNYECKas, BOJOPOIHAsN),
KpHUCTAJUIMYECKas pEIIETKa, XMMHUYECKash PEeakius, PacTBOpP, SJICKTPOJUTHI, HEIIEKTPOJIUTHI,
JNEKTPOJIUTHYECKAsT ~ JUCCOLMALMA, CTENEeHb JUCCOLMAlMK, BOJOPOJHBIN  IOKA3aTelNlb,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, TETUIOBOM 3((HEKT XUMUYECKON peakiuu, CKOPOCTh XUMUYECKOU
peakiuy, XUMHYECKOE€ paBHOBECHE; TEOpPUHM M 3aKOHBI (TEOpHUsl AJIEKTPOJIUTHYECKOU
aucconuanuu, nepuoauyeckuii 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHUsI MAcChl BEIIECTB,
3aKOH COXPAHEHMS M MPEBPALICHUS SHEPIUU IMPH XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIHUX Macc), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XHUMHH,
MHPOBO33PEHUYECKHE 3HAHUs, JIEXKAIHMEe B OCHOBE NOHUMAHHWs MPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBIICHUW; COBPEMEHHBIC IPEACTABICHUS O CTPOCHUU BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM W HAJMOJIEKYJIIDHOM YPOBHSX; MPEACTaBICHUS O MEXaHM3Max
XUMUYECKUX PpPEaKIUd, TEPMOAUHAMUYECKMX M KHHETUYECKHX 3aKOHOMEpPHOCTSX HX
MPOTEKaHUs, O XUMHYECKOM paBHOBECHM, pACTBOpPAX U  JHUCIEPCHBIX CUCTEMAXx;
(akToNOruuecKrue CBeJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M OE30MacCHOM HCIOJIb30BaHUU
BOKHEHIINX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON MAEATEIbHOCTH YelOBEKa,
0o0LIMX HAYYHBIX MPUHIUIIAX XUMHUYECKOTO IIPOU3BOICTBA;

chOpMUPOBAHHOCTh YMEHUI: BBISABIIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTAaHABIUBATD
UX B3aMMOCBSI3b, MCHOJIb30BaTh COOTBETCTBYIOIIME MOHATUS MPU ONMHUCAHUM HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPALLECHUI;

c(OpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJHKY JJIS COCTaBIICHUS
dbopMyn BeIIECTB M YpaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEMaTHYECKYl0 HOMEHKIATYpY
(IUPAC) u TpuBHabHbIE HA3BaHHUS OTACIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPENIEISITh BAIIGHTHOCTD U CTENEHb OKUCIICHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHUSX, BHUJ XUMUYECKOW CBS3M (KOBAJCHTHAs, MOHHAs, METaJUTHYecKas,
BOJIOPOJIHAS ), TUT KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

chOpMUPOBAHHOCTh YMEHHsI OOBACHATH 3aBUCUMOCTH CBOMCTB BEHIECTB OT BHJIA
XUMHYECKON CBS3M U TUMA KPUCTAIMYECKOW PEIIéTKH, OOMEHHBIM U JOHOPHO-aKIETITOPHBII
MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOU CBSI3H;

chOpMHUPOBAHHOCTh YMEHHUM: KIAaCCH(PHUIIMPOBATh: HEOPraHMYECKHUE BEIIeCTBA IO WX
COCTaBy, XMMHMUYECKHE PEaKUUHU MO Pa3IUYHbIM MPU3HAKAM (YHUCIYy M COCTaBY pearupyroumx
BEIECTB, TEIIOBOMY J(QeKTy peaklud, H3MEHEHUIO CTEMEHEH OKHUCICHUS DIIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTaau3aTropa U JPYTHE); CaMOCTOSTENHHO BBIOMPATh OCHOBAHHS H
KPUTEPUH JUI KIACCU(PUKAIIUN U3yUAEMBIX BEIIECTB U XUMHUECKUX PEAKIUH;



chOpPMHUPOBAHHOCTh YMEHHS pACKpbhIBaTh CMBICH Mepuogudeckoro 3akona JI. W
MenpgeneeBa ¥ JIEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh HIEKTPOHHOE CTPOCHHE aTOMOB M HMOHOB
XMMHUYECKUX DIIEMEHTOB IIE€pBOro—4eTBEpPTOro mnepuonos Ilepumonmueckon cucremsr JI.H.
MenneneeBa, UCHOJIb3ys MOHATHS «IHEPreTHYECKUE YPOBHU», «3HEPre€TUYECKUE IOJYPOBHU,
«S-, p-, d-aTroMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE OSHEPreTHUECKHE COCTOSHHS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKHX JJIEMEHTOB W HX
COEMHEHUH 1o nepuoaaM u rpynnam Ilepuoauueckoii cucremsl . . MeHneneeBa, BAJICHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX AJIEKTPOHHBIX 000JI0UEK;

cOpPMHUPOBAHHOCTh yYMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) OONINE XUMHUYCCKHE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYHIECTBOBAHUE T'€HETHYECKOW CBS3H
MEK/ly HEOPraHM4YECKUMH BEIIECTBAMM C IIOMOLIBI0 YPABHEHUIN COOTBETCTBYIOINX XUMUYECKUX
peaKuuii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBaTh CYIIHOCTh: OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakiuil MoCpeICTBOM COCTaBJIEHHS JIEKTPOHHOIO OanaHca 3THUX PEaKIHi; peakiuil HOHHOTO
oOMeHa MyTéM COCTaBJIEHMS MX IMOJIHBIX M COKpaUIEHHBIX HOHHBIX YPAaBHEHMI; peakiuii
TUIPOJIN3A; PeaKIHil KoMIiekcooOpa3oBaHus (Ha TNpUMEpPe THUIPOKCOKOMIUIEKCOB LMHKAa U
ATIOMUHUS);

cOpMUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUS XUMHYECKHX
peakuMii ¢ y4E€TOM HMX DSHEPreTUYECKHUX XaAPAKTEPUCTHK, XapaKTep H3MEHEHHUS CKOPOCTH
XMUMHUYECKON peakiMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIIEeHUs
XUMHUYECKOTO PAaBHOBECHUS IOJ] BIUSHUEM BHEIHUX Bo3aeicTBuid (mpuHimn Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEaKIIUU, JeXKaIlle B OCHOBE
MPOMBIIIJIEHHOTO TIOMYYEHHUs] CEpHOM KHUCJIOThI, aMMHaka, oOOlIWe HaydyHble MPUHIIHUIIBI
XMUMHYECKUX TPOU3BOJACTB; LIEJIECOOOPAa3ZHOCTh TNPUMEHEHUS HEOPraHM4YeCKHX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hOopMUPOBAHHOCTH BJIAJACHHS CHCTEMOM 3HAHUIM O METO/IaX HAyYHOTO MO3HAHUS SBJICHHMA
NpUpOAbl — HAOMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJICHHBII), HUCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHs MPUMEHSTh 3TH 3HAHUS MpPU
AKCIEPUMEHTAJIbHOM UCCIIEJOBAaHUM BEIIECTB U JUIsI OOBACHEHUS XUMHUYECKHX SIBJICHUH,
HMMEIOIINX MECTO B IPUPOJE, MPAKTUUECKOM IEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HM;

c(OpMUPOBAHHOCTh YMEHHUS BBISBJIATh B3aUMOCBSA3b XUMHUECKUX 3HAHUN C MOHITUSIMHU U
MPEJICTAaBICHUSIMU  JIPYTHX €CTECTBEHHO-HAY4YHBIX TMPEAMETOB JJid 0ojiee OCO3HAHHOIO
ITOHMMAaHHUS MaTEPUAIILHOTO €AMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS TPOBOAUTH PACUETHI: C UCIIOIH30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIPHAsT KOHIIEHTPAIMs»; Macchl BEIIeCTBa UM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe UM 00BbEMY OJIHOTO U3 YYACTBYIOLIUX B PEaKIUU
BEIIECTB; TEIJIOBOr0O d(PpQeKTa peakiuu; 3HaUeHUs BOJOPOJHOTO TOKa3aTeNs PaCTBOPOB KUCIOT
U 1Ieiodeld ¢ M3BECTHOM CTENEeHbIO NUCCOLMAlMU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
MPOAYKTa pEaKlMH, €CId OJHO U3 MCXOIHBIX BELIECTB JaHO B BUJIE PACTBOpA C ONPEAEIEHHOM
MaccoBO#l /oyiell pacTBOPEHHOTO BELIECTBA WM JIAHO B H30BITKE (MMEET MPHUMECH); J10JIU
BBIX0/1a MPOJIyKTa PEAKLUHU; 00bEMHBIX OTHOIIEHUH ra3oB;

C(OPMHUPOBAHHOCTh YMEHUI: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHIM
SKCIEPUMEHT (IIPOBEACHUE PEaKIMii HOHHOTO OOMEHa, MOATBEPKIACHNE KaYeCTBEHHOIO COCTaBa
HEOPraHUYECKHUX BEUIECTB, ONPEAEICHNUE CPEIbl PACTBOPOB BEILIECTB € IIOMOIIBIO UHAUKATOPOB,
U3yYeHHE BIUSHHUS pa3IM4YHbIX (AKTOPOB Ha CKOPOCTh XHMHYECKON peakiuH, pelIeHHue
AKCMEPUMEHTATBHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «HemeTamisl») ¢ coOmroaeHreM TpaBHil
6e3omacHoOro oOpaleHHus C BelecTBaMU U J1abOpaTOpPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
LeJb HUCCIENOBaHMS, MPEACTaBIATh B pa3IMYHON (QopMe pe3yabTaTbl OSKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBAThH UX JOCTOBEPHOCTD;



c(hOpPMHUPOBAHHOCTh YMEHUH: COONIONATH MpaBWIIa MOJIb30BAHUS XUMHUYECKON MOCYION U
nabopatopHbIM 000pyIOBaHUEM, OOpAIICHHS C BEIIECTBAMU B COOTBETCTBUH C WHCTPYKIIHSIMU
[0 BBINOJIHEHUIO JIA0OPATOPHBIX XUMUYECKHX OIBITOB, SKOJOTHYECKH LEJIECO00pa3HOTo
MOBEACHUS B OBITY W TPYIOBOH MAEATETBRHOCTH B MEISAX COXPAHCHHS CBOETO 3JI0POBBS,
OKpY)Kalolled NPUPOJAHOW Cpeabl U JIOCTHXKEHUS €€ YCTOMYHMBOIO pa3BUTHS, OCO3HABATh
OIIACHOCTh TOKCHYECKOTO JCWCTBHS HA >KUBBIC OPraHU3Mbl ONPEACIIEHHBIX HEOPTraHMYECKUX
BEIIECTB, MOHUMas cMbIci nokazaress [IJIK;

c(OPMHUPOBAHHOCTh YMCHHI: OCYIICCTBIIATH IICJICHANIPABICHHBIN TMOWCK XUMHUYECKOU
nH(OpMaMK B Pa3jIMYHBIX MCTOYHMKAX (HaydHas W y4eOHO-HAydHasl JUTEepaTypa, CPelCcTBa
MaccoBoi uH(popmarnuu, WMuTEpHET M Jpyrue), KpPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popMaIHIo, mepepadaTeiBaTh €€ M HCIIOJIH30BaTh B COOTBETCTBUU C TOCTABICHHOW y4eOHOU
3a/1a4uen.

COJAEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTruyeckne 0CHOBbI OPraHUYeCKOH XUMHUM.

[IpenmMer W 3HayeHHe OpPraHMYECKOM XHWMHH, MPEJCTaBI€HHE O MHOrooopasuu
OPraHU4YeCKUX COCTMHEHUMH.

DNEeKTPOHHOE CTPOEHHE aTroMa Yriepoja: OCHOBHOE€ U BO30YKIEHHOE COCTOSHHUS.
BanenTtHsle BO3MOKHOCTH atoMa yriepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COEIUHEHMSIX.
Tunbel TMOpUN3AMKM aTOMHBIX OpOWTaNIel yriepoaa. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM
cBs3u (OOMEHHBIA U JOHOPHO-AKIENTOPHBIN). THIBI MepeKpbIBaHUS aTOMHBIX OpOHTANIeH, G- U
n-cBsi3u. OnuHapHas, JBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBS3EH B MOJIEKYyJIax
oprannyeckux BemiecTB. [loHsTHE O CBOOOHOM paauKaie, Hykiaeopuie u deKTpodue.

Teopusi cTpoeHHs oOpraHuueckux coeauHeHud A.M. bByriepoBa U COBpEeMEHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MouekynspHele U CTpYKTypHble (GopMyiabl. CTpykTypHble (QOpPMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, cokpamiéHHas, ckeinerHas. M3omepus. Buasl u30Mepuu: CTpyKTypHas,
MIPOCTPAHCTBEHHAA. JEKTPOHHBbIE JPQPEKTh B MOJIEKYJIaX OPraHUYECKUX COEIUHEHUN
(MHIYKTUBHBIN 1 ME30MEPHBINA dDPEKTH).

[IpencraBnenue o kinaccudukanuu oprannueckux BemiecTs. [lonsTue o GyHKIHMOHATBHON
rpymnmne. I'omonorus. ['omonoruueckue psapl. CucremMaruyeckass HOMEHKIATypa OpPraHudecKuX
coemuaeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobOennoct u  kimaccupuKanus  OpraHMdeckux  peakuuih.  OKUCIUTENTHHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B OPTaHUYECKON XUMUHU.

DKCcrepUMEHTAIbHBIE METO/IbI M3YUEHHUsl BEIIECTB M MX MPEBPALlEHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHu4YecKrX BEIIECTB W MaTepualaMd Ha UX OCHOBE, OIBITHI 10 MPEBPAILICHUIO
OpraHMYeCKHUX BEIIECTB MpH HAarpeBaHu (IUJIaBJCHHE, OOYrJIuBaHWE U  TOpPEHHUE),
KOHCTPYMPOBAHHME MOJIEJIEH MOJIEKYJI OPIraHMYECKUX BEILIECTB.

Yraesoaopoasl.

Ankanbl. ['oMonoruyeckuii psi ankaHoB, oOmias Gopmyna, HOMEHKIATypa U U30MEpHUSL.
DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN aJKaHOB, SP3-rHMOpHAM3aLMsA ATOMHBIX
opOuTanei yriepoja, o-cBsi3b. Ou3nueckue CBOMCTBA alKaHOB.

XUMHYECKUE CBOICTBA aJKAHOB: PEAKLIMH 3aMEIICHUs, U30MEpHU3alliM, IeTUAPUPOBAHUS,
UMKIW3AlMY, MUpOJiM3a, KpekuHra, ropeHus. llperncraBieHne o MexaHU3ME peaKIuid
PaaMKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoae. CriocoObl OTydeHUs M MPUMEHEHUE aJTKaHOB.



Huknoankanel. Obmas dpopmMyna, HOMEHKIATypa u u3oMepusi. OCOOCHHOCTH CTPOSHUS U
XUMHYECKUX CBOWCTB MaiblX (MHUKJIONPOINAH, IMKIOO0yTaH) W OOBIYHBIX (IIMKIIOTICHTAH,
IUKIIOTEeKCaH ) IUKI0aIKaHoB. CrIOCOObI MOTy4YeHUS U TPUMECHEHHE ITUKII0ATTKAHOB.

Ankensl. ['oMoNorHYecKuil psij ankeHoB, 00mas Gopmyna, HOMEHKIATypa. DICKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ] alKeHOB, SP’-rHOpUIM3alus aTOMHBIX opOuTaneii
yriaepoja, 6- U n-cBsi3u. CTpyKTypHas U reomeTpudeckas (uc-TpaHc-) nzomepus. Ousndeckue
CBOMCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: pEaKUUMU MPUCOCAMHEHUS, 3aMEIICHUS B 0O-
IIOJIOKEHHUE TPHU JABOMHOW CBA3M, NOIMMEpH3auuu M okucieHus. lIpaBwio MapkoBHUKOBA.
KavecTBeHHBIE peakiiui Ha ABOHHYIO CBsI3b. CIIOCOOBI MOTYYEHHUS M IPIMEHEHHUE ATKSHOB.

Ankamuensl.  Knaccupukamuss — ankagueHoB  (CONMPsDKEHHBIC,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHS W XHUMHYECKHX CBOWCTB
CONpsDKEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepuszanus CONpsKEHHBIX JMEHOB.
CriocoOblI nostyuyeHus: 1 IPUMEHEHHUE aJIKaIEHOB.

Anxunbl. ['omosiornueckuii psi aakWHOB, oOmIas Gopmyna, HOMEHKIATypa M W30MEpHs.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl aJIKMHOB, SP-THOpUAM3AIMS aTOMHBIX
opOutaneit yraepona. dusmyeckue CBOWCTBA aJKUHOB. XHUMHUYECKHE CBOMCTBA: PEAKIUU
MPUCOEUHEHMS], AUMEpU3allid U TpUMEpHU3alnu, okuciaeHus. KucioTHele CBONCTBA aJKUHOB,
MMEIOIUX KOHIEBYIO TPOiHYIO CBs3b. KauecTBeHHBIE peakiMy Ha TPOHHYIO CBs3b. CHocoObl
MOJIy4Y€HUSI U IPUMEHEHHUE AJIKHOB.

ApomaTH4ecKue yriieBoI0po bl (apeHbl). 'omoornueckuit psijg apeHoB, obmas Gopmya,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl O€H30I1a.
Ouznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J1a M €ro roOMOJIOTOB: PEeaKIUuu
3aMeleHusi B O€H30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJuKalle, peaklUd MpHUCOeInHEHUs,
OKHCJIEHHE TOMOJIoroB OeH3oa. [IpencraBinenne 06 OpUEHTUPYIOIIEM JIEHCTBUM 3aMeCTUTENICH
B OCH30JIbHOM KOJIbIIE HAa MPHUMEpE AJKWIbHBIX PaJUKaIOB, KapOOKCHUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHMX CBOWCTB CTHUpOJA.
[Nomumepuzanus  crtupona. CnocoObl  MONydeHUST UM NPUMEHEHHE  apOMaTHUYECKHX
YTJIEBOAOPOIOB.

[Ipuponnsiit ra3. Ilonyrasie HedTsHbIe Ta3bl. HedTh u €€ mpoucxoxacHue. KameHHbIi
yroiab U OPOAYKTHI ero mnepepadotku. CrnocoObl mepepaboTKu HEePTH: MEeperoHka, KPEeKHHT
(TepMHUYECKUH, KaTaluTUYeCKuii), pudopmunr, nmupoiu3. [IpoaykTel nepepaboTku HedTH, UX
MIPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

I'enetnueckas CBs3b MEXKIY PA3IMYHBIMU KJIACCAMH YTJIEBOJAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu 3amenieHus
rajJloreHa Ha TUAPOKCOTPYNNY, HUTPOTPYIIy, LHUAaHOTPYIIy, amuHorpynmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CIOHPTOBOrO pacTBopa m&noud. BzaumopeiictBue
JUTajJoreHaIKaHOB C MarHueM M HUUHKOM. [loHsTHE O MeTalyIoOpraHM4ecKUX COCIUHEHHSIX.
Hcnonb30BaHue TallOTEHIIPOM3BOIHBIX YIIIEBOJOPOJIOB B OBITYy, TEXHHUKE U MPU CHHTE3E
OpraHMYECKUX BEIIECTB.

DKCIIepUMEHTANIbHBIE METOJbl H3YYEHHs BEIIeCTB M HX MPEeBpALEHUN: H3yuyeHHE
(bu3MyecKuXx  CBOMCTB  YIIIeBOJOPOJOB  (pacTBOPUMOCTb),  KAYECTBEHHBIX  PEAKIIHii
YTJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJBI, pacTBOpa
NepMaHraHaTa Kajus, B3aUMOJCICTBHME aleTHWIEHa ¢ aMMHUayHbIM pacTBOPOM OKCHIA
cepedpa(l)), kauecTBeHHOE OOHapy)XKEHHE YIJepoJa W BOJOpOJa B OPraHMYECKHX BeEIeCTBaXx,
MOJIydeHHUEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHe c KosulekuusmMu «Hedts» u
«Yromb», ¢ o0Opasuamu IUIacTMacc, KaydyKoB M PE3HHbBI, MOJEIUPOBAHHE MOJIEKYI
YIJI€BOIOPOIOB U TaJIOTEHIIPOU3BOAHBIX YTIEBOAOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coeIHHEHUs.

[IpenenvHble omHOaTOMHBbIE crnupThl. CTpoeHHME MOJEKyNl (Ha NIpUMEpe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, oduas popmysa, u3oMepus, HOMEHKJIATypa U Kiaccu(uKanus.
@u3nYeCKUE CBOICTBA NPEICIbHBIX OJHOATOMHBIX CIHMPTOB. BomopoaHble CBSI3U MeEXAy
MOJIEKYJIaMH ~ CIIUPTOB. XHMHUYECKHE CBOMCTBA: PpEAaKLMM 3aMELIEHMs, JeruapaTalny,



OKHCIICHUS, B3aUMO/ICHCTBUE C OPraHMYECKUMHU U HEOPraHWuYeCKUMH KucioTamu. KauectBennas
peakuus Ha OJHOATOMHBIC CHUPTHL. JlelicTBHE 3TaHOJIa U METaHOJia Ha OPraHu3M 4YeJIOBEKa.
CriocoOblI MOTy4eHUs: U TPUMEHEHHE OTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoObeHHOCTH (PU3MUECKUX U XUMHUYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb W DIHIEpUH. PU3NUECKHE W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHHUs, B3aUMOJICUCTBHE C OPraHUYECKUMH M HEOPraHUYeCKUMHU
KHCJIOTAaMH, Ka4eCTBEHHAs PEaKIMs Ha MHOTOATOMHBIE cnupThl. [IpencraBienne o mexaHusme
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranusm venoBeka. CriocoObl MoTydeHus
Y PUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enoi. CTpoeHHEe MOJICKYJIbI, B3AUMHOE BIIMSHUE THAPOKCOTPYIIBI U OCH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (eHosna. KaduecTBeHHbIE
peakuuu Ha ¢eHon. ToxkcuuHOoCTh (eHona. CrnocoObl TOJMydyeHUs U MPUMEHEHHE (QeHoa.
®denonpopmanbaeruaHas CMoJIa.

KapOonunpHble COENMHEHHMS — albJETHAbl W KETOHBL JIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckre psbl albIerujoB M KETOHOB, o0mas Qopmyina,
n3oMepusd U HOMeHKiIarypa. Du3znueckue CBOWCTBA AJBJAECTHIOB W KETOHOB. XHUMHYECKHE
CBOWMCTBA QJIBJCTHUJIOB U KETOHOB: peakuuu mnpucoequHeHus. OKUCICHUE abIeTHJIOB,
KaueCTBEHHBIC peaknuu Ha ampiaeruabl. CrocoObl TOJydyeHUs U NMPUMEHEHHE abJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpe/eNibHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJICKYII
KapOOHOBBIX KHCIOT. M3omepuss u HoMeHKIaTypa. Du3nyeckue CBONCTBA OJHOOCHOBHBIX
MpeAeTbHBIX KapOOHOBBIX KHCIOT. BoMOpomHBIE CBSI3M MEXIy MOJIEKYlTaMH KapOOHOBBIX
KUCTIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius 3TepuduKaluM, peakiuu C
YY9aCTHEM YTJIEBOJIOPOIHOTO pagaukana. OCOOEHHOCTH CBOMCTB MypaBbHHOW KHCIOTHI. [loHsITHE
O MPOM3BOHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTo0Opazre kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOMCTB HEIpeneabHbIX U apOMaTHUYEeCKUX KapOOHOBBIX KHUCIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbhICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThL. (CrocoObl
MOJIy4Y€HUs U IpUMEHEeHUe KapOOHOBBIX KHCIIOT.

Crnosxubie a¢upbl. ['omonoruueckuit psg, obmas Gopmyna, ©30Mepus ¥ HOMEHKIIATypa.
DuU3NYECKUEe U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U LIEJIOYHOM Ccpee.

Kupst. Ctpoenue, puznyueckue U XUMHYECKHE CBOMCTBA KUPOB: THIPOJIHU3 B KUCIOW U
esoyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KUPHBIX
kucnoT. JKupsl B ipupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kaccudukamnus yriaeBomoB (MOHO-, AM- U
noymcaxapuabl). MoHocaxapupl: TIOK03a, (pyKTO3a, TajakTo3a, pubo3a, Ae30KcHprbo3a.
Oduznyeckue CBOICTBa M HaxoxkjaeHue B mnpupoge. DoTocuHTe3. XHUMUYECKHE CBOICTBa
[JIIOKO3BI:  PEaKlUUd C Y4acTHEM CHUPTOBBIX U  aNbJCTUAHOW TPYyMIN, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IIpuMeHneHue T1IOKO3bl, €€ 3HAUYE€HHWE B JKU3HEACATEIHHOCTHU
opranusma. Jlucaxapuael: caxapo3a, MajbTO3a M JakTo3a. BoccTaHaBinuBawIue U
HEBOCCTAHABIMBAIOLME Jucaxapulbpl. ['maponns aucaxapuaoB. HaxoxxaeHue B mpupone Hu
npuMeHenue. [lomucaxapuapl: Kpaxman, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmania, TJMKOT€Ha M UeJUIoNo3bl. (Du3nueckre CBOWCTBA Kpaxmalla M LEJUIIOJIO3bI.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMPOJIN3, KAYECTBEHHAs pPEaKlHs C HMOJOM. XUMHUYECKHE
CBOMCTBA IEJUTION03bI: TUAPOJIN3, OTy4YeHue 3(pUpoB 1eono3sl. [loHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BUCKO03a, alle€TaTHBIN MIENK).

DKCHepUMEHTAIbHbIE METO/bl M3YyYEHUs BEUIECTB M UX IMPEBpALIEHUIN: pacTBOPUMOCTh
pa3IMYHBIX CHOUPTOB B BOJIE, B3aMMOJIEHCTBHE A3TaHOJIA C HATPUEM, OKUCIEHUE 3THIIOBOTO
cnupTa B albJerH] Ha pacCKaAIEHHOM MEJAHOM MPOBOJIOKE, OKHUCIEHHE STUJIOBOrO CIUPTa
JUXPOMATOM Kalivs (BO3MOKHO MCIOJB30BaHUE BHIEOMATEpUAIOB), KAUeCTBEHHBIE PEAKIINHU Ha



anpJeru bl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxcuaom meau(ll)), peakmus rmunepruna
¢ ruzapokcusioM meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCJIOTHI, B3aUMOJICHCTBUE
pactBopa TIOK03bl ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue kpaxmana C HMOJOM, PEIICHHE
AKCMEPUMEHTATBHBIX 337a4 0 TeMaM «CrupThl U (eHoIbD», «KapOoHoBbIe KUCIOThI. CII0KHBIE
pUPBI».

A3oTcoep:xaniue OpraHudeckue coeJuHeHusl.

AMUHBI — OpraHMYecKHe TMPOM3BOJHBIC aMMmaka. Kiaccupukanus aMHHOB:
anmndaTrnyecKkue ¥ apoMaTHUECKUE; IEPBUYHBIC, BTOPUYHBIC U TpeTU4HbIE. CTPOCHUE MOJICKYII,
obmas ¢opMyna, U30MepHsi, HOMCHKJIaTypa U (DU3MYECKHE CBOHCTBA. XMUMHYECKOE CBOMCTBA
amn(paTHIecKuX aMUHOB: OCHOBHBIC CBOWMCTBA, ATKWJIMPOBAHUE, B3aMMOJCHCTBHE TEPBUYHBIX
aAMUHOB C a30TUCTOM KUCI0TOU. COMM aKUIIaMMOHUS.

AHUJIUH — TIPEJICTaBUTENIb aMUHOB apoMaTudeckoro psaa. CtpoeHue anwinHa. Bzaumuoe
BIIMSIHUE TPYII aTOMOB B MoJiekyie aHuianHa. OCOOCHHOCTH XUMUYECKUX CBOWMCTB aHWJIMHA.
KauectBennsie peakuun Ha aHWiIMH. CrHOCOOBI TOJYYEHHS W MPUMEHEHHE amudaTUYECKUX
amMuHOB. [loydeHne anuIMHA U3 HUTPOOEH30IA.

Amunokucinotel. Homenknatypa wu  wu3omepus. OTtaenbHbIE MPEJICTABUTEIH  O-
AMHHOKHUCIIOT: TJIMIMH, ajlaHuH. PHU3NYecKue CBOMCTBA aMHHOKHCIOT. XMMHUUYECKUE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHWUYECKUX COCIMHEHHWH, pEaKIus IOJIUKOHICHCAINH,
00pa3zoBaHHe MENTUIHON CBSI3U. brosormdeckoe 3HaUYeHHE aMUHOKHUCIOT. CHHTE3 W THAPOJIN3
TIeTITU/IOB.

benku kak mnpupoaHbie monumepsl. [lepBudHas, BTOpHUYHAs W TpPEeTUUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: THAPOJIU3, JEHATypalus, KaueCTBEHHBIE pPEaKIUu Ha
OenKu.

DKCIIepUMEHTAIbHBIE METOJbl M3YUEHHUS BEIECTB M MX MPEBpPALICHHUI: pacTBOPEHUE
0enKoB B BOJE, JeHaTypalusi OCJKOB MPHU HArpeBaHHUM, LIBETHHIE PEaKIMU Ha OENKU, pelIeHue
SKCIEPUMEHTAJbHBIX 3a7ad IO TeMaM «A30TCOJAEp)Kalllue€ OPraHWYEeCKHUE COCAMHEHUS U
«Pacnio3HaBaHue OPraHU4ECKUX COCTUHEHUI.

Brbicokomoieky isipHble cOeTUHEHM.

OcHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYNISPHBIX COEIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEpPHU3alui, CpeIHss MOJeKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCTUHEHHUH — MOJIMMEPHU3aIUs U MOJIUKOHICHCALIHS.

[TonumepHsie MaTepHaIbl. [TnacTMaccel (mouATUIIEH, HOJIUIIPOTIUIIEH,
MOJIMBUHUIIXJIOPUI, MOJIUCTUPO, MOJUMETHIIMETaKpUIIaT, MOJINKApOOHATHI,
oy THIIeHTepedTanar). Y Tuim3anus u nepepaboTka MiacTuka.

DnacToMepbl: HaTypallbHbI  KaydyK, CHHTETHUYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBII, N30MIPEHOBBII) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbIE (XJIOMOK, LIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonumepsl  cnenmanbHOrO  HazHaueHHus (TedIOH, KeBIap, OSJICKTPOIPOBOASIINE
MOJIUMEPBI, OHopasiaraeMpie OJIMMEPHI).

DKCIepUMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB W MX MPEBPAILEHUI: 03HAKOMJICHHE C
oOpa3liaMu TPUPOIHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacc, KaydyKoOB, pelIeHUE
AKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «Pacno3HaBaHue IJ1acTMACC U BOJIOKOHY.

Pacuérnpie 3amaun.

Haxoxaenue MonexyaspHoi popMyibl OPraHUYECKOTO COSTUHEHHS M0 MACCOBBIM JIOJISIM
AIIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXXJICHHE MOJEKYISPHOW (OPMYIbl OpraHHYECKOTO
coenuHeHUsT Mo Macce (00bEMY) MPOAYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) IPOYKTOB pEaKIUU W/WUIIH UCXOIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HOPMYIBI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKUX CBOWCTB WM CHOCOOOB MOJIy4eHUS,
ompeieJIeHUE JOJIU BbIX0a MPOAYKTA PEAKIIMHU OT TEOPETUUYECKH BO3MOXKHOTO.

MexnpeaAMETHBIE CBSI3H.



Peanuzanus MexXnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 kmacce
OCYIIECTBIISICTCS YEpe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
IIOHSATUH, IPUHATBIX B OTACIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmire ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHHWE, HAYYHBIA (aKT, THUIOTE3a, TEOpus,
3aKOH, aHalW3, CHUHTE3, Kilaccudukanus, HaOMOIEHHE, H3MEPEHHE, 3KCIEPUMEHT, MOJElb,
MOJEIUPOBAHUE.

®dusuka: Marepus, aToM, NIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYJd, SHEPreTUYECKUN
YPOBEHb, BEUIECTBO, TEJNO, 00OBEM, arperaTHOE COCTOSHHE BELIECTBA, (PM3UYECKUE BEIUYMHBI,
€AVHULBI U3MEPEHUS, CKOPOCTh, YHEPT UL, Macca.

buonorus: xieTka, oprausM, Kocucrema, ouocdepa, MeTaboJn3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIA M TeTepoTpO(dHBIA THI THUTaHUS, OpokeHHe, (OTOCHHTE3, IbIXaHUE, OEJKH,
YTJIE€BObI, JKUPbI, HYKJIEMHOBbIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: nmose3Hsle UCKONAEMBbIE, TOILIUBO.

TexHONIOTHs: MUIIEBBIE MPOAYKTHI, OCHOBBI PAllHOHAIBHOTO IMUTAaHHUSI, MOIOIIUE CPEACTBA,
MaTepuaibl U3 UICKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBLIASA N HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sep. XUMUYECKAN neMeHT. M3oTtonel. CTpoeHHe 2IeKTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTHYECKHE YPOBHU W TIOJYPOBHH. ATOMHBIE
opoOutanu. Kinaccupukanus XUMHYECKAX dJIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB MO0 AaTOMHBIM OpOHUTANsIM. OJEKTPOHHbIE KOH(MUTYpallud aTOMOB 3JIEMEHTOB
MEepPBOro—4YeTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO3OYKIEHHOM COCTOSIHUM, JIJIEKTPOHHBIE
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

ITepuonuueckuii 3akoH u Ilepumoanueckas cucrema XuMU4YecKux osnemeHtoB .M.
MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHAa M Ilepuoauyeckoil CHUCTEMBI XHUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOpPUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWMCTB
XMUMHYECKUX D3JIEMEHTOB U 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BELIECTB MO TpyHmam M
nepuojiaM. 3HadueHue nepuoandeckoro 3akona .M. Menneneena.

XuMmHuueckasi CBs3b. BUAbl XMMHYECKOW CBSI3U: KOBAJEHTHAs, MOHHAs, METaJUIMYECKasl.
Mexanu3mbl 00pa30BaHUsl KOBAJICHTHOM CBSI3U: OOMEHHBINH U JOHOPHO-aKIENTOPHBIA. DHeprus
1 JayrHA cBs3U. 1loypHOCTB, HANIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOHN CBsI3U. KpaTHbie
cBs3u. Bonopoanas cBsA3b. MeXMOIEKYIAPHBIE B3aUMOACHCTBUS.

BasieHTHOCTP M BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOW CTPYKTYPBI
MOJIEKYJI C MX T€OMETPHUYECKHM CTPOCHHEM (Ha MpUMEpe COSAMHEHUN SJIEMEHTOB BTOPOTO
nepuoa).

[IpenacraBnenne O KOMIUIEKCHBIX coelMHEHUsX. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMILJIEKCOOOpa3oBareib, JHraHAbl. 3HAuYeHHWE KOMIUIEKCHBIX coeauHeHuil. [lonstue o
KOOPAMHAIMOHHOW XUMUHU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUs. THIbl KPUCTAIIIMYECKUX
pemEToK (CTPYKTYp) U CBOICTBA BEIIECTB.

[Tonsarue o nqucnepcHbIx cucteMax. MctuHHble pacTBOphl. [IpencraBienre 0 KOJTOMAHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIICHTpPAIMM PAcTBOPOB: MaccoBas JOJs BEIIECTBA B
pacTBope, MOJspHas  KOHLEHTpauus. HachlllleHHble W HEHaCBIILIEHHBIE  PAacTBOPHI,
pacTtBopuMOCTb. KpucTtamnoruaparsl.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. |pUBUAIBbHBIE HAa3BaHUS
OT/ENbHBIX MPEICTaBUTENIEH HEOPTraHUUECKUX BEIIECTB.

Knaccudukarus XUMHYECKUX PEAKIH B HEOPTaHUIECKOW U OPraHMYECKON XUMUU. 3aKOH
COXpaHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS W NPEBPALICHUS SHEPTUU MPU XUMUUYECKUX
peakiusx. TernoBbie 3QdeKkT XuMUYecKuX peakiuid. TepMoXxuMudeckie ypaBHEHHUS.



CKOpOCTh XUMUYECKOM peakunu, e€ 3aBUCUMOCTh OT pa3iIMyHbIX (akTopoB. ['OMOreHHbIE
U reTeporeHHbie peakuuu. Katanus u karaau3atopsl.

OOpatumbie ©  HeoOpaTHMBIE peaknuh. XUMHUYECKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMSIONIME HA TOJIOKEHHUE XUMHYECKOTO PAaBHOBECHSI:
TeMIlepaTypa, J1aBJICHUE M KOHILEHTpAIMU BEIECTB, Y4acTBYIOIIUX B peakiuu. [lpunnun Jle
[Tarense.

OnekrponuTudeckass guccorumaius. CuibHble W cladbie  dJeKTpoiuThl. CTeneHb
muccoranuu. Cpena BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpasibHAs, HienovyHas. BogopoaHbii
nokasarens (pH) pactBopa. I'maponus coneil. Peakiiuu noHHOTO 0OMEHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb |
BOCCTaHOBUTENb. [Ipolecchl OKHUCIEHHMST W BOCCTAHOBJICHWA. BakHeWllne OKUCIUTENIH U
BOCCTaHOBUTEIN. MeTO/1 3JIEKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PACIIaBOB BEILIECTB.

DKCHepUMEHTAIbHBIE METOABl HM3YUEHHUsI BEIIECTB W HMX MPEBPAIICHUM: pPa3IOKECHHE
MEepPOKCUJIa BOJOPOJAa B TPHUCYTCTBUHM KaTaJM3aTOpa, MOJEIH KPUCTAUIMUECKHX PEIIETOK,
MPOBEJCHUE pEaKIuid HOHHOTO OOMEHa, OIpeAesieHHe Cpeapl PacTBOPOB C IOMOIIBIO
WHJIUKATOPOB, M3YYCHHUE BIIMSIHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKInH U
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSL.

Heopranunueckasi xummusi.

[Tonoxxenne HemeraioB B Ilepuommueckoil cucreme XuMuudeckux syeMeHTtoB [[.M.
MenneneeBa U OCOOCHHOCTH CTPOCHHS HX aroMoB. (DU3MYECKHE CBOWCTBA HEMETAJUIOB.
AmtoTponsi HEeMETa/IoB (Ha IpUMEpPE KUCI0poa, cephl, hochopa u yriepoaa).

Bomopon. Ilonydenue, ¢uznueckre W XHMUYECKHE CBOWMCTBA: PEAKIMUA C METAJIaMH U
HEMETaJIaMH, BOCCTAHOBUTEbHbIE CBOMCTBA. [ mapuabl. TOTIJIMBHBIE JIEMEHTHI.

lanorensl. Haxoxxnenue B mpupojie, cnocoObl MOMydeHHs], PU3NYECKHE U XUMUYECKUE
cBoiicTBa. ["asoreHoBoOpOAbl. BakHeWue KHUCIOPOACOEpKAIIUE COCTUHEHUS TajJOreHOB.
JlaGopaTopHble ¥ MPOMBIILIEHHBIE CIIOCOOBI MOTy4YeHUs rajioreHoB. [I[pumMeHeHne rajroreHoB u
HUX COCOUHEHUN.

Kucnopon, o3on. JlabopaTopHble W MPOMBILIUIEHHbIE CIIOCOOBI MOJYYEHHUSI KHUCIOPOJa.
®u3nueckue MW XMMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoaa U o30Ha. Okcuisl M
MIEPOKCUIBL.

Cepa. Haxoxnenwe B mpupoae, CIOCOOBI MOJNydyeHUs, (U3MUYECKUEe U XUMHUYECKUE
cBorictBa. CepoBojopon, cynbduabl. Oxcun cepbi(1V), okeun cepoi(VI). Cepuucras u cepHas
KUCIOTBl U UX coju. OcoOeHHOCTH CBOMCTB cepHOM KuUCHOThL. IlpuMenenue cepbl u eé
COECIUHEHUN.

Azor. HaxoxneHue B mpupojie, CIOCOObl MONy4eHHUs, (U3MUEeCKHe U XUMHYECKHe
cBoicTBa. AMMuak, HUTpuAbl. OKcuapl a3zoTa. A30TUCTas M a30THAs KHUCJIOThl M UX COJIM.
Oco0OeHHOCTH CBOMCTB a30THOW KHUCIOTHL. [IpuMeHeHHe a30Ta U ero CoeAMHEHUU. A30THBIE
ynoopeHus.

®ochop. Haxoxnenue B mpupojie, CnocoObl ModydeHus, (GU3NYECKUE U XUMHUYECKHE
cBoiictBa. @ochunet u dochun. Oxcunsl ocdopa, dochopHas kuciora u e€ Ccoiu.
[Tpumenenue (ocdopa u ero coenunenuit. DochopHsie ynoOpeHUs.

VYrinepon, HaxokIeHHE B Tpupoje. AIIOTponHble Moaudukanuu. dusmdeckue u
XAMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepogoM. Oxcupa yriaepoma(ll),
okcupa yriuepona(lV), yrompHas kucinota u e€ coimu. AKTUBHPOBAHHBIA YTOJb, aAcopOIus.
Oymnepensl, rpadeH, yraepoaHsle HaHOTPyOku. [IpuMeHeHHME MPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTIEPOIOM, U €r0 COSAMHEHUIA.

Kpemuuii. Haxoxzaenue B mpupoje, crnocoObl MOTydeHHs], (U3HUECKUe M XUMHUYECKUE
cBoiictBa. Oxcun kpemuusi(1V), kpemMHUEBast KHCIOTa, CUIMKATHI. [I[puMeHeHNe KPEeMHHUS U €To
coenuHeHuil. CTEKI0, ero Mojay4eHue, BUJIbl CTEKIIA.

[Tonoxenue meramnoB B [leproanueckoit cucreMe XUMHUYECKUX 3JIeMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. O0iue pu3ndeckre CBONCTBA METAJLIOB.
[IpumeHeHne MeTaioB B ObITY U TexHUKE. CIIaBbl METAILIOB.



DNEKTPOXUMHUYECKANW P HampspDkeHnd MertaioB.  OOmme CcrnocoObl  MOTyYeHHS
METaJIOB: THUAPOMETAILTYPIHUs, MUPOMETAIITYPIUsl, MeKTpomeTautyprus. Ilonarue o koppo3un
MeTa/uioB. CiocoOBI 3alUThI OT KOPPO3HUH.

OOmast xapaktepuctuka MeTauioB |A-rpynmsl Ileprnoanueckoil CHCTEMBI XHUMUYECKHUX
aneMeHToB. Hatpuil u xanuii: nomydenue, GuU3NUecKue U XUMUYECKHE CBOWCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

Oobmas xapakrepuctuka metayioB ||A-rpynnsr [lepuoguueckoil cucteMbl XMMHUYECKHX
JJIEMEHTOB. MarHuii W KauplMid: TOJNydyeHHe, (QU3MYECKHe ¢ XHUMHYECKHE CBOKWCTBA,
IIPUMEHEHHE ITPOCTHIX BEIIECTB U UX coenHeHUH. JKECTKOCTh BOABI M CIIOCOOBI €€ YCTpaHEHUSI.

AntoMuHMI: noJTyyeHue, QU3NYECKUEe U XUMHMUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTOrO
BEIIECTBA M €ro COCOUMHEHUH. AMMOTEpHBIE CBONCTBA OKCHAA W THUAPOKCHIA ATIOMUHHS,
TUIPOKCOKOMILJIEKCHI AJTFOMUHUS.

OOmiass xapakTepucTuka MetauioB mnoOouneix mnoarpynmn (b-rpynm) Ilepuonndeckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

duznyeckue U XMMUYECKHUE CBOMCTBA Xpoma U ero coeAMHeHn. OKCUABI U THAPOKCHUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U OUXpoMaThl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tonyuenue u npuMeHeHue XpoMma.

®u3nueckue MW XUMHUYECKHE CBOMCTBA MapraHia M €ro coequHeHui. Baxheummue
coenunenus mapranua(ll), mapranua(lV), mapranna(VI1) u mapranua(VII). Ilepmanranar kanus,
€ro OKHCIIUTEIbHBIE CBOWCTBA.

DU3NYECKUE U XUMUYECKHE CBOMCTBA XKeJe3a U €ro coequHeHnl. OKCUIbl, THAPOKCUIBI U
cosm xkene3a(ll) u xenesa(lll). [lomyuenne u nmpumMeHeHne Keje3a U ero CIjIaBoB.

Du3nyecKre U XMMUYECKUE CBOMCTBA MeU U €€ coenrHeHuil. [lorydyenne u npuMmeHeHue
MEIN U €€ COeqUHEHUN.

[uuk: nomydenue, GU3MYECKUE U XUMHYECKHE CBOMCTBA. AM(OTEpHBIE CBOHCTBA OKCH/IA
Y TMAPOKCHJIA IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMEHEeHNe IMHKA U €70 COCMHECHUN.

OKCIIEpUMEHTAIBHBIE METOJbl H3YYEHHUs BCIIECTB M HX IPEBPAIICHUNA: H3y4YCHHE
00pasroB HEMETa/IOB, TopeHue cepwl, (ocdopa, kene3a, MarHus B KHUCIOPOJE, H3ydEHHUE
KOJUIEKIMM «MeTayulbl M CIUIaBbl», B3aUMOJECHCTBUE INEJIOYHBIX M IIEIOYHO3EMEIBHBIX
METaJUIOB C BOAOH (BO3MOXHO MCIOJB30BaHME BHJIEOMATEPUAIOB), B3aUMOJICHCTBUE LIMHKA U
XKeJle3a C paCTBOPAMHU KHCJIOT U IEI0YeH, KaUeCTBEHHBIE PEAKIIMA Ha HEOPraHMYECKUE aHUOHBI,
KAaTHOH BOJAOPOJA M KaTHOHBI METAJIJIOB, B3aUMOJEHCTBUE IMAPOKCUIOB aTIOMUHHUS U LIUHKA C
pacTBOpaMu KHCJIOT U LIEJIOYEH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a1a4 10 TeMaM «['ajoreHsn»,
«Cepa u e€ coeuHeHMs», «A30T U Gochop U UX COeTUHEHU», «MeTaulbl IIaBHBIX MOATPYIID»,
«Mertasuibl TOOOYHBIX MOATPYIII».

XMMHUA U KU3Hb.

Ponp xumum B obecrieueHUHM yCTOWYMBOIO pa3BUTHUS uyesoBedecTBa. [loHATHE O HayyHBIX
METOJax II0O3HAaHWA M METOJOJIOTMM HAy4yHOro uccienoBaHus. HayuHsle npuHIMIIBI
OpraHu3aluy XMMHYECKOTO MPOU3BOACTBA. [IpoMbIlIeHHbIE CIOCOOB! NOIY4YEHUsI BaXKHEHUIIINX
BelIeCTB (Ha mpUMepe MPOU3BOJCTBA aMMHUAaKa, CEPHOM KHCIOThI, MeTaHoJa). [IpoMbliieHHble
crocoObl MOTyYEHHUs] METAJJIOB U CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH cpelsl U
ero nocneAcTBus. Ponb xuMuu B oGecriedeHun SHepreTuIeckoi 0€30MacHOCTH.

XuMus W 3700poBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuna wHcIosib30BaHUA
JIEKapCTBEHHBIX ITpenapaToB. Poiab XUMUMN B pa3BUTUH MEAULIMHBIL.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, NMHUIIEeBble 100aBKU. Ponb xuMuun B obecriedueHun
MUIEBOI 0€30MMacHOCTH.

Kocmernueckne u mapgromepHsle cpeactBa. beitoBas xumus. [IpaBuiia Ge3omnacHOro
WCIOJIb30BAaHUS TPenapaToB OBITOBOM XMMUHU B IIOBCETHEBHON KU3HH.

XUMUS B CTPOUTEIBCTBE: BXKHEUIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMmus B celnbcKoM Xxo3stiicTBe. Opranndeckrue 1 MUHEpalbHbIe yI00peHusl.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPAaCKU, CTEKIO, Kepamuka. Matepuasl
JUIs 3NeKTpoHuKU. HanoTexHomorum.



Pacuérnble 3amaum.

Pacuérbl: macchl BemiecTBa WM 00BEMA ra3oB IO HM3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wiu 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB, MacChl (00BEMA, KOIMUYECTBA
BEIIECTBA) MPOJIYKTOB PEAKLMM, €CIM OJHO W3 BEUIECTB HMMEET NpHMecH, Macchl (00bEMma,
KOJIMYECTBA BELIECTBA) MPOJAYKTAa pPEaKlUu, €CIM OJHO M3 BELIECTB JAaHO B BUJE pacTBOpa C
ONpPEAECIEHHON MacCOBOM JI0JIEd PACTBOPEHHOIO BEUIECTBA, MACCOBOM JOJM WM MOJIAPHOU
KOHLIEHTPALlMK BEIIECTBA B PACTBOPE, AOJM BbIXOJA IMPOJAYKTa pEaKkUuu OT TEOPETHUECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBS3€H MpH U3ydeHHH OOIIeH ¥ HEOPraHUYeCKOW XWMUU B
11 xacce OCyIIECTBIIICTCS Yepe3 UCIOJb30BAHNE KaK OOIIUX €CTECTBCHHO-HAYUYHBIX TOHSTHIA,
TaK U MOHATUH, IPUHATHIX B OT/EIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuiue ecTecTBEHHO-HAy4YHbIE TOHATHUSA: SIBICHHWE, HaydyHbIH (akT, TUIOTE3a, TEOpus,
3aKOH, aHalu3, CHHTE3, KiIacCupuKanus, MNEePUOJUYHOCTb, HAOIIOJEHNE, W3MEpPEHUeE,
9KCIEPUMEHT, MOJIEJb, MOJICJINPOBAHHUE.

®duznka: marepusi, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEWUTPOH, HOH,
M30TOMbI, PAaJIUOAKTUBHOCTh, MOJIEKYJa, SHEPreTUUYECKUH YPOBEHb, BEIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBA, WJICAIbHBIM Tra3, (U3WYEeCKHe BEJIUYMHBI, E€IUHUIIBI
U3MepeHusi, CKOPOCTb, SHEPIHs, Macca.

buonorus: knerka, OpraHuM3M, OJKocucTema, Ouocdepa, meTadoIM3M, MakKpo- |
MHUKPO3JIEMEHTBI, O€NKU, >KUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIOTHI, ()EPMEHTbHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MOTOK SHEPTHU B IKOCUCTEMAX.

['eorpadust: MuHepasbl, rOpHbIE TOPObI, TOJIE3HBIE UCKOTIaeMbI€, TOIUIMBO, PECYPCHI.

TexHonorHs: XMMHUYECKass NMPOMBIIUIEHHOCTb, METAJUIYPrusi, CTPOUTEIbHBIE MaTCPUAIbI,
CEJIbCKOXO35MICTBEHHOE IPOM3BOJACTBO, IHUILEBAs IMPOMBIIUIEHHOCTh, (hapMaleBTHYECKas
IIPOMBIIIIJIEHHOCTD, IIPOU3BOJCTBO KOCMETHYECKUX IIPEenapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MATEPHAJIOB, 3JIEKTPOHHAS IIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



TemaTn4veckoe IJIAHUPOBAHUE C YYETOM NPOrpaMMbI BOCIIUTAHUSA
mo XMMHH

Temarnueckoe manupoBanue mo xumuu s 10-11-x kmaccoB cocTaBieHO ¢ yueToMm paboueit
nporpaMmbl  BOCIIMTAHUA. Bocnurarensabii INOTCHOHUAJI JAaHHOTI'O y‘-IC6HOFO npeamera
oOecrieunBacT peaau3alyio CICAYIONINX IIeJIEBBIX MPUOPUTETOB BOCIUTAHUS OOYJaIONTUXCS
COO:

1. Co3pnanue OnaronmpuATHBIX YCIOBUH Uil NPUOOPETEHMs] TPYAOBOTO OIbITAa, OIbITA
y4acTus B IPOU3BOJICTBEHHOM MTPaKTHKE.
2. Coznmanue ONarompHsTHBIX YCIOBHU U TIPUOOPETEHUS OMBITA JEJ, HAIpaBICHHBIX Ha

MO0JIb3y CBOEMY POJHOMY TOpOAY WM CEly, CTpaHe B LEJIOM, OIBIT JAEATEIHLHOTO
BBIPAYKEHUSI COOCTBEHHOW I'pa)1aHCKOM MO3UIIMH.

3. Coznmanue OIaronpUATHBIX YCIOBUH ISl IPHOOPETEHUS OTBITAa TPUPOAOOXPAHHBIX JEIT.

4. Coznmanue OJarompUATHBIX YCIOBUH A NPUOOPETEHMsI OIBITa CaMOCTOSTEIHHOTIO
MPUOOpPETEHNUsI HOBBIX 3HAHMM, MPOBEACHUS HAyYHBIX MCCIEAOBAHUM, ONbITa MPOEKTHOMN
NeSITeIbHOCTH.

5. Co3ngaHue ONaronpusATHBIX YCIOBUW AJii NMPHOOpPETEHHs OIbITa BEIEHHUS 30pPOBOIO
o0pa3a )XU3HHU U 3a00ThI O 3I0POBbE APYTUX JIOACH.

10 KJIACC
DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM udposbie
Ne i/t pasi KoanuecTrBo (uugp )
NporpamMmbl oOpa3oBarTejibHbIE
4acoB
pecypchl

Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHH

[IpenMeTt opraHuYecKON XUMUU.
11 Teopust CTpoeHUST OPraHUIECKUX 8
coequnenuit A. M. byrneposa

https://myschool.edu.ru/
https://resh.edu.ru/subject/

Pa3znen 2. YrieBoaopoabl

[penenbHbIe YIIeBOIOPOIBI — https://myschool.edu.ru/

2.1 aJIKaHbI, [UKI0AIKAHBI 2 https://resh.edu.ru/subject/
HenpenenbHble yriieBOI0POIbI: 14 https://myschool.edu.ru/
2.2 : :
aJIKEHBI, aJIKaJMEHBI, aJIKUHEI https://resh.edu.ru/subject/
23 ApoMaTHuecKue yrieBoJ0poIbl 8 https://myschool.edu.ru/
' (apeHs) https://resh.edu.ru/subject/
[TpupoaHbIe HCTOYHUKU https://myschool.edu.ru/
2.4 4 : :
YIJIEBOJOPOJIOB U UX IepepaboTka https://resh.edu.ru/subject/
4 https://myschool.edu.ru/
2.5 l"anoreHnpou3BoAHbBIE YTIEBOJOPO/IOB

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

Pasnen 3. Kuciiopoacoaep:xanue opraHn4ecKue coeJHHeHUs!

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

3.1 Crnuptsl. DeHon
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https://resh.edu.ru/subject/

KapOoHunbHBIE COSTUHEHMS:

21

https://myschool.edu.ru/

3.2 anpJerubl 1 keTonbl. KapOoHOBBIE https://resh.edu.ru/subject/
KucnoThl. CinoxkHbie 3¢uphL. XKups
33 VITeBOIBI 9 https://myschool.edu.ru/

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

Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHus

4.1 AMuHBl. AMUHOKHACIIOTEL. benku e https://myschool.edu.ru/
' : : https://resh.edu.ru/subject/
Paspnen S. BoicokOMOJIeKY/ISIpHbIE COeIMHEHUS
5.1 BricokoMoseKyIsIpHbIE COETMHEHUS 6 https://mVSChOOI'edu'm/
' https://resh.edu.ru/subject/
OBUIEE KOJIMYECTBO YACOB I10 102
[TPOTPAMME
11 KVIACC
KosmyecTBo | DaexkTpoHHbIE
No 1/ HanmeHoBaHMe pa3je/ioB U TeM JyacoB (un¢posrbie)
B NPOrpamMmbl o0pa3oBaTe/ibHbIE
pecypchl
Pasznen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuii
11 3akoH u [leproandeckas cucrema 9 https://myschool.edu.ru/
' XMUMHYECKUX 31eMeHTOB []. 1. https://resh.edu.ru/subject/
Meunneneena
Crpoenue BeriectBa. MHOrooOpasue 11 https://myschool.edu.ru/
1.2 . ;
BEILIECTB https://resh.edu.ru/subject/
13 UMIECKIE PeaKl 19 https://myschool.edu.ru/
' peakl https://resh.edu.ru/subject/
Pa3znen 2. Heoprannueckasi xumusi
21 HeeTamiLl 31 https://myschool.edu.ru/
' https://resh.edu.ru/subject/
23| https://myschool.edu.ru/
29 MeTariLL ttps://myschool.e u.ru
' https://resh.edu.ru/subject/
Pasznen 3. XumMusd u :KM3HL
31 MeToabl TO3HAHUA B XUMUANA. XUMUS 9 https://myschool.edu.ru/
' 1 KHW3Hb https://resh.edu.ru/subject/
102

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME



https://myschool.edu.ru/
https://resh.edu.ru/subject/
https://myschool.edu.ru/
https://resh.edu.ru/subject/
https://myschool.edu.ru/
https://resh.edu.ru/subject/
https://myschool.edu.ru/
https://resh.edu.ru/subject/
https://myschool.edu.ru/
https://resh.edu.ru/subject/
https://myschool.edu.ru/
https://resh.edu.ru/subject/
https://myschool.edu.ru/
https://resh.edu.ru/subject/
https://myschool.edu.ru/
https://resh.edu.ru/subject/
https://myschool.edu.ru/
https://resh.edu.ru/subject/
https://myschool.edu.ru/
https://resh.edu.ru/subject/

