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1. INTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA ITPOT'PAMMBI 11O XUMHUHN
HA BA30OBOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHMUSA

1.1. JIMMHOCTHBIE PE3YJIbTATHBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHUS OOYYaIOIIUMHUCS
mporpaMMm  cpemHero obmero o0pa3oBaHWS  (JIMYHOCTHBIM, METANpPEIMETHBIM U
IPEAMETHBIM).

HaydHo-MeTonuueckoid OCHOBOW JUisl pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTaTOB
OCBOCHHMSI TIPOTPaMM CPEIHEro oOIero oOpa3zoBaHus SIBISETCS CUCTEMHO-IESTEIbHOCTHBIN
MOAXO/.

B cooTBeTcTBHM C CHCTEMHO-IEATEILHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pE3yJIbTaTOB OCBOCHHMS IpeaMeTa «XUMHS» Ha YpPOBHE CpeIHEro oOIiero oopa3oBaHUs
BBIJICJICHBI CIICYIOIINE COCTABIISIONINE:

OCO3HaHHE 00YUYAIOIIUMUCS POCCUUCKON TpakAaHCKOW MIEHTUYHOCTH — TOTOBHOCTHU K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEEIICHHIO;

HaJM4He MOTHBAIMH K O0yUCHHUIO;

IeJICHANPaBICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHUM IMYHOCTH Ha OCHOBE KITFOUEBBIX
[IEHHOCTEH ¥ UCTOPUYECKUX TPAIUIUi 0a30BOM HAYKH XUMUU;

TOTOBHOCTB M CIIOCOOHOCThH O0YYaloIIUXCsl PYKOBOJCTBOBATHCA B CBOEH JE€ATEIbHOCTH
IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMHM, IMPUCYIIMMH IIEJIOCTHON CHCTEME XHMHYECKOTO
oOpa3oBaHus;

HaJIM4YKUE MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTH IEIH U
CTPOUTD KU3HECHHbIC TUTAHBI.

JIMIHOCTHBIE pPE3yJbTAaThl OCBOCHHS TpeaMeTa «XHMHS) JIOCTUTAIOTCS B CIMHCTBE
y4eOHOH ¥ BOCIHTATEIBLHON JEATCTLHOCTH B COOTBETCTBHHM C T'yMaHHUCTHYCCKUMH,
COIIMOKYJBTYPHBIMHU, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU U WJ€alaMU POCCHUIMCKOTO
IPaKJAHCKOTO OO0IIeCTBa, MPUHSITHIMU B OOIIECTBE HOPMAMHU W TpaBUJIaMU TOBEICHUS,
CIOCOOCTBYIOLIMMHU ~ TPOLIECCAM  CAMOIIO3HAHMS, CAMOPAa3BUTHS UM  HPABCTBEHHOTO
CTaHOBJICHMSI JINYHOCTH O00YYaIOIIHUXCS.

JImaHOCTHBIC pEe3yNbTaTHI OCBOCHHSI npeaMeTa «XUMUD) OTpaXxaroT
c(hOpPMHUPOBAHHOCTH OTBITA TTO3HABATEIHLHON M MPAKTUYECKON JACATEIBHOCTH O0YJArOIINXCS
0 peau3alliy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YKCJIE B YACTH:

1) rpa:KaaHCKOro BOCIIMTAHMA

OCO3HaHUS OOYYAOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U 0OS3aHHOCTEH,
YBaXEHUS K 3aKOHY W MPABOMOPSJIKY;

MIPEACTABJICHNUS] O COIMAJIBHBIX HOPMaxX M TMPaBHJIAX MEXIMYHOCTHBIX OTHOIIECHUN B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATCILHOCTH TIIPU CO3MaHWHM YYCOHBIX
MIPOCKTOB, PENICHUW Y4YEOHBIX W TI03HABATENbHBIX 3a/ad, BBHINOJHEHUH XUMHUYCCKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPHUHUMAaTh MOTHBBI, HAMEPEHHsI, JIOTUKY W apTyMEHTHI
JPYTUX MPU aHAIKM3E PAa3IMIHBIX BUJIOB YYeOHOH ACATEIBHOCTH;



2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOIO OTHOLIEHUS! K MCTOPUYECKOMY M HAYYHOMY HACIEAUI0 OTEYECTBEHHOU
XUMUH;

yBaXKEHUsI K IMPOIIECCY TBOPYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTUKEHUSI HAYKU €CTh Pe3yJIbTaT JJIUTEIbHBIX HAOIIOACHUH,
KPOIOTIUBBIX IKCIEPUMEHTAIBHBIX IOUCKOB, TOCTOSTHHOTO TPYAa YUYEHBIX U MPAKTUKOB;

UHTEpECca U I03HABATEIbHBIX MOTHBOB B IIOJYYEHUM U TMOCIEAYIOUNIEM aHAJIN3E
uH(pOpMAIH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO [TOBEICHUS;

CHOCOOHOCTH OLIEHUMBAaTh CHUTYallMH, CBA3aHHbIE C XHMHYECKHUMH SIBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH,;

TOTOBHOCTH OLIEHUBATHh CBOE MOBEJAECHUE W IMOCTYNKHA CBOMX TOBAPUUIEH C TMO3HMILIMMA
HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MTOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

HNOHMMaHUsl LEHHOCTEN 3I0pOBOro M 0e30macHOro oOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILLIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOJIIoIcHUS MPaBU 0€30MaCHOr0 OOpalleHUs C BEIeCTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOH I€STEIIBHOCTH;

MOHUMAaHUSl IIEHHOCTU TMPaBWUJ HHIWBHUIYAIBHOTO U KOJUIEKTUBHOTO O€301acHOI0
IIOBEJCHUS B CUTYyaLUAX, YTPOKAOUIUX 310POBBIO U )KU3HU JHOIEH;

OCO3HaHMS MOCJIEICTBUN M HEMPUSTHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIS,
HAapKOTUKOB, KypEeHHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4YEOHO-UCCIIEIOBATEIbCKON JIE€ATEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSATEIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTUE B pEUICHUWM MNPAKTUUYECKUX 3a/lad COLUAIBbHON
HaIPaBJIEHHOCTH (B paMKaxX CBOErO KJIAcca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YUYEHUIO MPOQECCUil pa3InyHOroO poja, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUH;

YBa)XXEHHUS K TPYLY, JIOJAM TPyAa U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIIbHOW TPAEKTOPUU OOpa30BaHMS,
Oynymieit mpodeccun U peaau3aluu  COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C  Y4€TOM
JMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHUM, UHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) 3K0JI0rMYeCKOro BOCIIUTAHMSA:

HKOJIOTMYECKH  I€JIeCOO0pPa3HOro  OTHOUIEHHMsSI K TNPUPOAE, KaK  HCTOYHHKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUSl  TJIOOAIBHOTO  XapakTepa  AKOJOTMYECKUX  NpoOieM,  BIHSHHS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEJIbI;

OCO3HAHUS HEOOXOAMMOCTH WCIOJIb30BAHUS JTOCTMDKCHHM XHUMHH JUIsl PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MTPUPOONOIb30BaHNUS;



AKTUBHOI'O HENIPUATHS NEUCTBUN, IPUHOCAIIMX BPEA OKPYXKAIOIIEW MPUPOIHON Cpene,
YMEHHUS IIPOTHO3UPOBATh HEOJIaronpusTHbIC JKOJIOTHYECKHUE IIOCJIEICTBUSA
OpeANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAIIATH UX;

HaJW4Usl PA3BUTOr0 3KOJOTMYECKOTO MBIIUIEHUS, HKOJOTHUYECKON KYyJIbTYpHI, OIbITA
NEATEIIBHOCTH DKOJOTMYECKOM HANPABICHHOCTH, YMEHHMS pPYKOBOJICTBOBAaTHCSI HMHU B
MO3HABATENbHON, KOMMYHHUKATHBHOW M COLMAIbHOW MPaKTUKE, CIIOCOOHOCTH U YMEHUs
aKTUBHO MPOTUBOCTOSATH UJCOJIOTHH XeMOhoOuH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIIECTBEHHOU MPAKTHKU;

MMOHUMAaHUs CIEUU(PUKA XUMHUHU KaK HAyKH, OCO3HAaHHs €€ poiau B (POPMUPOBAHHUU
pPallMOHAJIBHOTO HAy4YHOTO MBIIUICHHS, CO3JIaHUM LEJIOCTHOrO TMpeACTaBICHUS 00
OKPYKAIOIIEM MHUPE KAaK O E€IWHCTBE MPUPOABI U YEIOBEKAa, B TMO3HAHUHM MPHUPOIHBIX
3aKOHOMEPHOCTEMN U pelIeHuU Ipo0JIeM COXPAHEHHSI IPUPOIHOTO PABHOBECUS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTU XUMHUHU JJIsi COBPEMEHHOM LMBUIIM3AIUU: B €€
I'YMaHHCTHYECKOW HAMPABIEHHOCTH U Ba)KHOM POJIM B CO3/IaHMH HOBOW 0a3bl MaTepuaIbHOM
KyJbTYpbl, pEHICHUH TJ00aJIbHBIX MPOOJEM YCTOMYMBOIO pa3BUTUS UEJIOBEUECTBA —
CBIPBEBOM, DHEPreTUYECKOM, NHILEBONM M 3KOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHUH
MEJUIMHBI, 00ECIIEUEHUH YCIOBUN YCIIEIIHOTO TPyAa U IKOJIOTHYECKH KOM(POPTHOM KU3HU
Ka)K10T0 4YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: I[OHMMAaHUA CYIIHOCTH METOAOB IIO3HAHMA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CHOCOOHOCTH HCIOJb30BaTh IMOJIydaeMble 3HAHUS
JUId aHalin3a M OOBSCHEHUS SBJICHUN OKPYXKAIOLIEr0 MHUpa U MPOUCXOIALIUMX B HEM
M3MEHEHUH, YMEHUs JellaTh 00OCHOBAaHHBIE 3aKIIOYEHUS HAa OCHOBE HAYYHBIX (PAKTOB U
MMEIOLIMXCS JAHHBIX C LENbIO MMOJYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XWMUYECKUE 3HAHUS JUIsI PELICHUS
po0JieM B peasibHBIX )KU3HEHHBIX CUTYALIUSX;

MHTEpEeCca K NO3HAHMIO U UCCIIE0BATENBCKOMN AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJyYCHHMIO HOBBIX 3HAHMM II0 XUMHHM B COOTBETCTBUHM C KW3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCGHHOCTSM Tpyda B pa3NuYHBIX cdepax mnpodheccHoHaTHLHOM
NEATEIIBHOCTH.

1.2. METANPEJMETHBIE PE3YJIbTATbHI

MeranpeaMeTHble Pe3yJbTaThl OCBOCHUS Y4€OHOTrO Tpenmera «XuMHsS» Ha YPOBHE
cpeaHero oo01ero 00pa3oBaHus BKIHOYAIOT:

3HAYMMBIE JJIs1 (POPMHUPOBAHUS MHUPOBO33PEHUS OO0YUYAIOIIUXCS MEXIUCIMIUIMHAPHBIC
(MexxmpenMeTHbIe) OOIeHAyYHbIE TTOHSATHS, OTPAKAIOIINE IEJTOCTHOCTh HAYYHOW KapTHUHBI
MHpa U cieruduKy METOJO0B MMO3HAHMS, UCTIOJIh3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, DHEPIHs, SBJICHHUE, MPOIECC, CUCTeMa, HAy4HbIH (HaKT, MPHUHIUI, TUIIOTE3a,
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3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEAOBaHNE, HAOIIOeHNE, N3MEPEHNE, IKCIIEPUMEHT U
IpyTHe);

VHUBEpCAJIbHBIC  y4cOHBIC  JCHCTBUSA  (ITO3HABATCIIBHBIC, = KOMMYHHKATHBHEIC,
peryIsaTUBHBIC), oOecreunBarope (HOopMUpOBaHHE (YHKIIMOHAIBLHON T'PAMOTHOCTH U
COIMATBHON KOMITETEHITUN 00YyJarouXcs;

CIIOCOOHOCTh ~ OOY4YaloIIMXCSl  HMCIOJIb30BAaTh OCBOEHHBIE  MEXIUCHUILUIMHAPHBIE,
MHPOBO33PEHUYCCKUE 3HAHHUS W yYHHBEPCAJIbHBIC ydeOHBbIC ICHCTBUS B ITO3HABATCIILHOH H
COIMAJIBHOM TTPaKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OTPAXKAIOT OBIAJECHUE YHUBEPCAIBHBIMU YUYEOHBIMU
MO3HAaBaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMH.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMU A€ICTBUSIMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITENIbHO (POPMYJIUPOBaTh M aKTyaJu3UpPOBaTh MPOOJIEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTPENENATh LIeU ACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX JTOCTHKECHUS,
COOTHOCHUTB PE3YJIbTAThI IECSITEIHLHOCTH C TOCTABICHHBIMHU LIEJISIMU;

HCII0JIb30BaTh MPU OCBOCHHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIIJICHUS — BBIICISTH
XapakTepHbIE TMPU3HAKU TOHATHUH W YCTaHABIUMBATh WX B3aWMOCBSI3b, HCIIOJIL30BaTh
COOTBETCTBYIOIIHME OHATHUSA JIJIs1 0OBSICHEHUSI OTJEIBHBIX (PAaKTOB U SIBJICHUI;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU IS KIAacCH(UKAIIMKA BEIISCTB M XUMHUYECKUX
pEeaKLnil;

yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXY U3YUYa€MbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE paCCYXJeHUsS (MHIYKTUBHBIC, JCAYKTUBHbIC, IO AaHAJOTHH),
BBISBJISITh  3aKOHOMEPHOCTH UM TIPOTUBOPEUUST B PACCMATPUBAEMBIX  SIBIICHUSX,
(hopMyJIHpPOBaTh BEIBOJIBI M 3aKJIFOUCHUS,

OPUMEHSTh B MPOLECCE IMO3HAHUSA, MCIOJb3YEMbIE B XHUMUU CHUMBOJAYECKUE
(3HaKOBbBIE) MOJENH, MPEOOPa3OBbHIBATh MOJCIbHBIE MPEACTABICHUS — XUMHYECKUM 3HAK
(cuMBOJI) 2JIeMeHTa, XuUMHUYeckas (opMmyJsa, ypaBHEHHME XHUMHUYECKOW peakiuu — TpHu
pelieHnd Yy4eOHBIX TIMO3HABATEJIBHBIX M MPAKTUYECKUX 3a]ay, MNPUMEHSITh Ha3BaHHBIE
MO/ICJIbHBIE TIPEJCTABICHUS ISl BBISIBICHUSI XapAKTEPHBIX MPU3HAKOB M3YYa€MbIX BEIIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiiCTBUSA:

BJIaJIETh OCHOBAMH METO/I0B HAyYHOT'O MO3HAHUSI BEIIECTB U XUMUYECKUX PEAKIIH;

dbopMynupoBaTh MENW W 3aJa4d HWCCIEAOBAHHS, HCIOJIb30BaTh TOCTABJICHHBIE U
CaMOCTOSTENILHO C(OPMYJIIMPOBAHHBIE BOIMPOCH B KAadueCTBE WHCTPYMEHTA TO3HAHUSA H
OCHOBBI ISl (DOPMHUPOBAHMS THUIIOTE3Bl IO MPOBEPKE IPABHIBHOCTH BBICKA3BIBACMBIX
CYXKICHUM;

BJIQJIETh HABBIKAMHU CAMOCTOSTEJILHOTO ITUIAHUPOBAHUS M TPOBEJCHUS YUYEHHUECKUX
OKCIIEPUMEHTOB, COBEPIIECHCTBOBATH YMEHHsS  HaOJIIOgaTh 3a  XOJOM  TIpoIlecca,
CaMOCTOSTEIILHO TPOrHO3UPOBATH €0 pe3yibTaT, PopMyIHpoBaTh 0OOOIICHHS] W BBIBOJIBI



OTHOCHUTENIFHO JOCTOBEPHOCTH PE3yJIbTAaTOB HCCIEIOBAaHUS, COCTaBISATH OOOCHOBAaHHBIN
OTY€T O IpoieNaHHOW paboTe;

npuoOpeTaTh OMNBIT YYEHHUUECKOM HCCIIEN0BATENbCKOM M IMPOEKTHON JAESITENbHOCTH,
IPOSIBISATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY MOHUCKY METOAOB pPELICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3INYHbIX METOAOB ITO3HAHMUS.

3) paGora ¢ uHpopManHe:

OPUEHTHPOBATbCS B PA3NUYHBIX HMCTOYHMKAX HHGMOpMauuu (Hay4HO-TIOMYJISIpHAS
JAUTEepaTypa XUMHUYECKOIO COJAEpKaHMsl, CIpaBOYHbIE MocoOus, pecypcbl MHTepHera),
aHAJIM3UPOBaTh MH(OpPMALMIO PA3IUYHBIX BHUJIOB U (POPM MpeACTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

(GopMynupOBaTh 3ampPOCHl M MPUMEHSITHh PA3IUYHbIE METOABI MPHU MOUCKE U OTOOpe
MH(pOpMaIu, HEOOXOIUMOH JIJIs1 BBIITOJIHEHUS YUEOHBIX 3a/1a4 ONpeNeIEHHOIO TUIIA;

IpUoOpeTaTh OMBIT UCIIOJIB30BAHUSA MH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTUN
Y Pa3JIMYHbBIX OUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpaTh ONTUMAJIbHYIO (QOpMYy MpEACTaBICHUS HH(POPMALNH
(cxemsl, rpauKy, TUarpaMmbl, TaOJIHILIbI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAyUYHbIM $3bIK B KAdyeCTBE CpPEIACTBA IpH paboTe C XUMHUYECKOU
uHboOpMaLuel: MPUMEHITh MEXIpPEAMETHbIE ((PU3MUEeCKHEe M MaTeMaTUYeCKUE) 3HAKU U
CUMBOJIBL, (HOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U IPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIITHOCTH.

OBiaeHue YHMBEPCAJIbLHBIMM KOMMYHHMKATHBHBIMH J1CHCTBUAMM:

3aJlaBaTh BOIIPOCHI M0 CYIIECTBY OOCYXJaeMOH TeMbl B XOJ€ Juajora u/wiu
JIUCKYCCHUH, BBICKa3blBaTh HJEH, (GOPMYJIUPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHHUS TIPEIOKEHHON 3a1a4u;

BBICTYIIATh C MPE3EHTAIMEN PE3YJIbTATOB MO3HABATEIBHOM AESITEIbHOCTH, OJTYYEHHBIX
CaMOCTOSATEJIbHO WJIM COBMECTHO CO CBEPCTHHKAaMU IIPU BBINOJHEHUU XHMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO HMCCIEJOBAHUIO CBOMCTB HM3y4YaeMbIX BEILECTB,
peanu3anuu y4eOHOro mpoekta U GopMyJIHpOBaTh BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHUM MMyTEM COTJIaCOBaHUS NMO3ULIUI B X0/1€ 00CYX AEHUSI 1 OOMEHAa MHEHUSMH.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOATEJIbHO IIJIAHUPOBATHh U OCYIIECTBIISATH CBOK) ITO3HABATENBHYIO AEATEIBHOCTD,
omnpenensis e€ Leau U 3aa4ul, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
MpeAJiaraéMblii  aJITOPUTM JEHUCTBUU MpPHU BBINOJHEHUU YYEOHBIX M HCCIIEIOBATEIBCKUX
3azay, BbIOMpaTh Hanbosee 3PGEeKTUBHBIN CIOCOO UX PELIEHUs ¢ YUYETOM MOJTyUYEeHUSI HOBBIX
3HAHUI O BEIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISATh CAaMOKOHTPOJb CBOEH [JEATEIbHOCTM HAa OCHOBE CAaMOAHalu3a H
CaMOOLICHKH.



1.3. IPEAMETHBIE PE3YJIbTATHI
1.3.1. 10 KJTACC

[IpenmMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyeckasi XuMuUsh» OTpakaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUM O XUMHUYECKOM COCTaBIISIONICH €CTECTBEHHO-
HAy4YHON KapTUHBI MHpA, POJIM XMMHHU B MMO3HAHWUU SIBIICHUU MPHUPOIBI, B (POPMUPOBAHUU
MBIIIJICHUS. U KYJIbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTU, HEOOXOIUMOM s
pEIIeHUs MPAKTHYEeCKUX 3a/ad M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO ¥ IPUPOJIHOM CpEJIE;

BJIQJICHUE CHCTEMOM XUMHUYECKMX 3HAHHI, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollue
NOHATHS (XMMHYECKUW DJIEMEHT, aToM, »JJEKTpOHHas 000Jouka aroma, MOJIEKyJa,
BaJICHTHOCTh, dJEKTPOOTPHUIATEIHPHOCTh, XHUMHUYECKas CBsI3b, CTPYKTypHas dopmyia
(pa3BépHyTass W COKpaméHHas), MOJb, MOJISIPHAs Macca, MOJIIPHBIN O0BEM, yriaepOIHBIN
ckeneT, (yHKIMOHANbHAS TPYIIa, pajuKajl, U30MEpHUs, W30MEpbl, TOMOJOTUYECKHA PsJI,
TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPO U a30TCOAEPKAIINE COCTUHEHUSI, MOHOMED, TOJINMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIPHBIC COCAMHEHHS); TECOPUU U 3aKOHBI (TeopHus
CTpPOCHMSI OopraHuyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3BIK XMMHUU; MUPOBO33PEHUYECKUE 3HAHMS, JICKAIUE B
OCHOBE NTOHMUMAaHUs MPUIYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (haKTOIOTUYECKHE
CBEJICHUSI O CBOMCTBAaX, COCTaBe, MOJYUYEHUH M OE30MaCHOM HCIOJIb30BAHUU BAKHEUIIIHX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOU JIEATETLHOCTH YEJIOBEKA;

chOpPMHUPOBAHHOCTh ~ YMEHHMH  BBISBIATH  XapaKTEpPHbIE  MPU3HAKK  TOHSTHUH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS MPU OMUCAHUU
COCTaBa, CTPOEHUS U MPEBPAILICHUI OPraHUYECKUX COCTUHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHUN UCTIOIH30BATh XUMUUECKYIO CUMBOJIMKY JJIsI COCTABIICHUS
MOJIEKYJISIPDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpali€HHON) (QOopMys OpraHUuueCKUX
BCIIECTB W YPaBHECHHM XMMHUYECKMX pEaKIUi, W3rOTaBIMBAaTh MOJEIU MOJIEKYJ
OpPraHUYeCKUX BEIIECTB [JIi WIUTIOCTPAIIMM WX XUMHUYECKOTO M TPOCTPAHCTBEHHOIO
CTPOCHUS;

chOPMHUPOBAHHOCTh ~ YMEHUM  yCTaHABJIMBATh  MPUHAICKHOCTh  M3yYEHHBIX
OpraHUYECKUX BEIIECTB MO MX COCTAaBY M CTPOCHUIO K OMNPENEIEHHOMY KJIacCy/TpyIine
COCIMHEHUN (YyrieBoaopo/isl, KHUCJIOPOJ u a3o0TcojiepKaIme COCMHEHUSI,
BBICOKOMOJIEKYJIIDHBIE ~ CO€IMHEHHUsA), JaBaTb WM Ha3BaHUS [0 CUCTEMAaTHYECKOMN
nomenkinatype (IUPAC), a Takke mnOpuUBOIUTH TpUBUAIBHBIE HAa3BaHUS OTICIBHBIX
OpTraHUYECKUX BEIIECTB (ITHIICH, MPOMIICH, alleTUJICH, dTUICHIIINKOb, TIUIEpUH, (EeHOT,
dbopmanpaeru, aneTaablIeruj, MypaBbHHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJICHHOBAs
KHCJIOTa, CTEApUHOBAs KUCJIOTA, TJIF0K03a, GPYKTO3a, Kpaxmal, eJIJTi0JI03a, TIIUIMH);

c(hOPMHUPOBAHHOCTh YMEHHUS OMPEEIATh BUIBl XUMUUYECKOW CBSI3M B OPraHUYECKUX
COeIMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSTH MOJIOKEHUS TEOPUU CTPOCHUSI OPTaHUUYECKUX
BemecTB A. M. ByTtiiepoBa 1ijist 00BsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUSI; 3aKOH COXPAHEHUSI MacChl BEIIECTB;



c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh COCTaB, CTpOeHHUE, (u3mdeckue wu
XUMUYECKUE CBOMCTBA THUIHMYHBIX TMPEJICTABUTEICH PA3IUYHBIX KJIACCOB OPTraHHYECKUX
BeIlleCTB (MEeTaH, dTaH, STWICH, MPOIWJIEH, aleTwieH, OyraaueH-1,3, metunoyraauen-1,3,
O€H30J1, METaHOJI, ATAHOJI, STUJIICHTJIUKOJIb, TIMLIEPUH, PEHOJI, alleTaabAerul, MypaBbUHas U
YKCYCHasi ~KHUCIIOTBI, TJIIOKO3a, KpaxmaJs, IeJUII0J03a, AaMHUHOYKCYCHas KHCJOTa),
WJUTIOCTPUPOBATh TE€HETUYECKYIO CBSA3b MEXIY HHUMH YPaBHEHUSIMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHUKH YTJIIEBOJOPOTHOTO CHIPbHS
(HedTh, MPUPOJHBIN ra3, yroiyib), CIOCOOBl UX MEPEPAOOTKU U MPAKTUYECKOE MPUMEHEHHUE
MIPOJYKTOB NEPEPadOTKY;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUMCICHUS MO XWMHUYECKHM YPaBHCHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOHOTO BEIIECTBA WIIM MPOJYKTa PEAKIIMU 10 U3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN );

c(hOpMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAaHMM 00 OCHOBHBIX METOJax
HAay4YHOTO TO3HAHMS, MCIOJIb3YEMbIX B XUMHHM MPU HU3YUYCHUHU BEHIECTB M XUMHYECKUX
saBiICHUN (HAOMIOJEHUE, W3MEpPEHUEe, OSKCIEPUMEHT, MOJCIUPOBAHUE), UCIOIb30BaTh
CUCTEMHbIE XUMUYECKHE 3HAHUS JUIsl TPUHITUS PEIICHH B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX TPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOAATh MTpaBUiia MOJIb30BaHUS XUMHUUYECKON MOCY10M
n y1abopaTopHbIM OO0OpYJOBAaHHUEM, a TakKKe IMpaBwia OOpalleHUsT C BEHIECTBAMHU B
COOTBETCTBUH C MHCTPYKIIUSMH T10 BHITIOJIHEHUIO JJA0OPATOPHBIX XUMUUYECKHUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUM TUJIAHUPOBATH M BBIMOJIHATH XUMUUYECKHM SKCIIEPUMEHT
(npeBpallieHrs OPraHMYECKUX BEIIECTB MPHU HArpeBaHUM, MOJYYCHUE STUJICHA U U3YyYCHHE
€ro CBOMCTB, KaUE€CTBEHHBIC PEAKIIMU OPraHUYECKUX BEIIECTB, JCHATypalus OCIKOB MpH
HarpeBaHWM, LBETHBIE peaKIUU OCJKOB) B COOTBETCTBUM C TpaBUJIAMHU TEXHUKH
0e30macHOCTH TpU OOpallleHud C BelmecTBaMH U JabOopaTOpPHBIM  00OpPYIOBaHUEM,
MPEACTABISATh PE3YJIbTAThl XHUMHYECKOTO JKCIEpUMEHTa B (opMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX peakiuii U POopMyIMpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YyJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHUI KPUTUUYECKU aHATU3UPOBATh XUMUYECKYIO UH(OPMAIIHUIO,
MOJIy4YaeMyl U3 pa3HbIX HCTOYHUKOB (cpeiacTtBa maccoBoil uHbopmainuu, VHTEpHET u
JAPYTHX);

c(hOpPMHUPOBAHHOCTh yYMEHUHN COOJIO/IaTh MpaBUja IKOJOTHYECKH IIEJIecCO00pa3HOro
MOBEJICHUSI B OBITY W TPYJAOBOU NESITEIBHOCTH B LEJISAX COXPAHEHUS] CBOETO 37I0POBbSl U
OKpY)Karollel MPUPOJHOM Cpellbl, OCO3HaBaTh OMACHOCTb BO3JICUCTBUS Ha JKHUBBIC
OpPraHU3Mbl OIPEACIEHHBIX OPraHUYECKHUX BEIIECTB, MOHWMMAas CMbICH mokazarens [IJIK,
MOSICHATh Ha TMpUMEpax CrnocoObl YMEHBIICHHWS ¢ TPEJOTBPAIICHUS WX BPEIHOTO
BO3/ICIICTBUS HA OPraHW3M YEJIOBEKA;

JUIsl OOYYarOIIUXCsl ¢ OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMU 3/I0POBBS: YMEHHE NMPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUM;

JUISL CTIENBIX W CIA0OBHIAAIIMX OOYYaIONIMXCS: YMEHHE HCIOJIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1ist 3anucu XuMrU4ecKux GopMyL.



1.3.2. 11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeopraHuyeckas XUMHs)
OTPaXKAOT:

Cc()OPMUPOBAHHOCTh MPEJACTABICHUNA: O XUMHYECKOM COCTABIIAIOIIEH €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPA, POJIM XUMHUHU B MO3HAHWUU SIBICHUI MPUPOABI, B (OPMUPOBAHUU
MBIIUICHUS] U KyJIbTYPbl JTUYHOCTH, €€ (YyHKIHMOHATBFHOW TPaMOTHOCTH, HEOOXOIUMOM AJist
pElICHUs] MPAKTUYECKUX 3aJa4 U 3KOJOTMYEeCKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpene;

BJIQ/ICHUE CUCTEMOM XHMMHYECKUX 3HAHMH, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroIiue
MOHATHUS (XUMUYECKUHN DIIEMEHT, aTOM, U30TOII, S-, P-, d- AJIEKTPOHHBIE OPOHTAIH ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJI€HTHOCTb, ANEKTPOOTPHUIIATETLHOCTD, CTETICHD
OKHCJICHUSI, XMMHMYECKas CBsI3b (KOBAJECHTHAs, WOHHAsA, METaJUNIMYecKas, BOJOPOJHAs),
KPUCTAJUIMYECKAss PpEIIETKA, TUIBI XMMHYECKHX pEakUud, pacTBOp, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI,  AJEKTPOJUTUYECKAs JIUCCOLMALUSA, OKUCIUTENIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKON peakluuHd, XUMHYECKOE DPABHOBECHUE); TEOPHUH W 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKON aucconmanuu, nepuoauueckuii 3axkoH [[. M. MeHpeneeBa, 3akoH
COXPaHEHUS MACChI BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALCHUS SHEPTUU IIPU XUMHUYECKUX
peaxkuusax), 3aKOHOMEPHOCTH, CUMBOJMYECKHM SI3bIK XUMHHM, MUPOBO33PEHUECKUE 3HAHUS,
JeXallie B OCHOBE MOHUMAHUS MPUYMHHOCTH M CUCTEMHOCTH XHMHYECKUX SIBJICHUH,
(aKTONOrMyecknue CBEIEHUS O CBOMCTBax, COCTaBe, IMOJYYEHUH U 0€301aCHOM
UCIOJIb30BaHUM BAXHEMIMX HEOPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEeSATEIBHOCTH YEJIOBEKa;

COPMUPOBAHHOCTh ~ YMEHHUW  BBIABISATh  XapaKTepHblE  MPU3HAKK  MOHSITUH,
YCTaHaBJIMBATh WX B3aMMOCBS3b, UCIOIb30BATh COOTBETCTBYIOIINE MOHITHS NPH ONUCAHUU
HEOPraHWYECKUX BEUIECTB U UX MPEBPAIICHHUI;

c(OpPMUPOBAHHOCTh YMEHUH HCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JJIsI COCTABJICHUS
(GbopMyJl BEIIECTB U YPABHEHHH XMMHUYECKUX PEAKLIUN, CUCTEMATHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHUS OTICIBHBIX HEOPTaHMYECKUX BEIICCTB (YrapHbIU Tas,
VTJIEKHUCIIBIN Ta3, aMMUaK, raiméHasi u3BeCTh, Heram€Has U3BeCTb, MUThEBAsk COMA, MUPUT U
Jpyrue);

c(OpPMUPOBAHHOCTh YMEHHM OMNpENENATh BaJCHTHOCTh U CTENEHb OKHUCIIECHUS
XUMHUYECKUX D3JIEMEHTOB B COCIMHEHHUAX PA3JIMYHOIO COCTAaBAa, BHUJ XUMHUUYECKOW CBA3U
(koBaneHTHasi, MOHHAsA, METa/NIMYecKas, BOJAOPOJHAs) B  COCAUHEHMSX,  THI
KPUCTAJUIMYECKOW PEmIETKM KOHKPETHOIO BelllecTBa (aTOMHAas, MOJIEKYJIApHas, WOHHa,
MeTaJUIMYeCcKas), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUI;

cOpPMUPOBAHHOCTh YMEHUN yCTaHABIWBATh MPHUHAJICKHOCTh HEOPraHUYECKUX
BELIECTB [0 UX COCTaBy K OIMpeneaEHHOMY KJIacCy/TpylIe coeIMHEHUI (IPOCThIE BEllecTBa
— METaJUIbl 1 HEMETAJLJIbI, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIE THAPOKCHUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHMI pAaCKpbIBaTh CMBICH Mepuogudeckoro 3akona [ W.
MenneneeBa W JE€MOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOLIYIO, OOBSCHUTEIbHYIO U
MPOrHOCTUYECKYIO (PYHKLINU;



c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX A1eMEeHTOB 1—4 nepuoaoB [lepuonnueckoid cHCTEMbI XUMHYECKHX 3JIEMEHTOB
JI. W. MenaeneeBa, WCHONB3ys TMOHATHA «S-, P-, O-3JCKTpOHHBIC OpOUTAINY,
«IHEPreTUYECKUE YPOBHHU», OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKUX
DJIEMEHTOB M HX COEAMHEHHWH M0 nepuoaamM u rpynnaMm llepuoanyeckoil cUCTEMBI
xuMudeckux snemeHToB 1. 1. Meneneena;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHME XUMUYECKHE
CBOWCTBAa HEOPraHMYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATH CYIIECTBOBAHHE
TEHETUYECKON CBA3M MEXKIY HEOPraHMYECKHMMHU BEIIECTBAMH C NOMOIIBI0 YpPaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM;

c(OpPMUPOBAHHOCTh YMEHUSI KIACCU(PUIIMPOBATH XUMUUECKHE PEAKIIHH MO PA3IUYHBIM
npu3HakaMm (YUCIy W COCTaBy pEarupyroludx BEHIECTB, TEIUIOBOMY 3(QeEeKTy peakiuwu,
U3MECHEHHUIO CTENEHEW OKHUCJIEHUS JJIEeMEHTOB, OOpaTUMOCTH pEaklUuH, Y4aCTHUIO
KaTajau3aropa);

c()OPMHUPOBAHHOCTh YMEHHUI COCTaBIIATh YPABHEHUS PEAKUUW pPa3IUYHbIX THIIOB,
MIOJIHBIE U COKpAILIEHHbIE YPAaBHEHMS PEaKIUi MOHHOIO OOMEHA, YYUThIBasl yCIIOBUA, MPHU
KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN IMPOBOJAUTH PEAKIMH, MOATBEPHKAAIOIINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKHUX BEIIECTB, PACMNO3HABATH ONBITHBIM IYTEM HWOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX BEILIECTB;

c(OpPMHUPOBAHHOCTb YMEHUU pacKpbIBaTh CYILIHOCTb OKHUCJIUTEIIBHO-
BOCCTAaHOBUTENbHBIX PEAKIMA TOCPEICTBOM COCTABJIEHUS 3JEKTPOHHOrO OajlaHca ATHUX
pEeaKLnil;

c(hOpPMHUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakinu
OT Pa3JIMYHBIX (PAKTOPOB; XapaKTep CMEIEHUSI XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTHU OT
BHelIHero BozaeicTBus (mpunnu Jle [laremnse);

c(OpPMUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh XMMHMUYECKHE IPOILIECCHI, JIeXkKallue B
OCHOBE TPOMBIIUIEHHOTO  IIOJYyYEHUS CEpPHOW  KHCIOTBI, AaMMHAKa, a TaKKe
c(OPMHUPOBAHHOCTh MPEJACTABICHUN 00 OOIIMX HAYYHBIX MPUHLUIAX U HKOJOTHUYECKUX
npo0semMax XMMHUYECKOTO MMPOU3BOCTBRA;

c(OPMUPOBAHHOCTh YMEHHI MPOBOJAUTH BBIYMCIEHUS C HCIOJIb30BAHHEM MOHSITHS
«MaccoBasi JI0Jisl BELECTBA B pacTBOpE», OOBbEMHBIX OTHOLICHHM Ta3oB NMPU XUMHUYECKHUX
peaklMsX, Macchl BEIIECTBA WJIM 00bEMA Ta30B IO H3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Wi 00bEMY OJHOIO M3 YYACTBYIOIIMX B PEaKUMU BEUIECTB, TEIIOBOro 3¢dexra
peaKuuMy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BELIECTB, IIPEBPALIEHUS U COXPAHECHMS
DHEPI'UH;

c(hOpPMHUPOBAHHOCTh YMEHUI COOJIOATh MPABUIIA MOJIH30BAHUS XUMUYECKON TIOCYI0M
U J1abopaTOpHBIM OOOpPYAOBaHUEM, a TaKXKe TMpaBuiia oOOpalleHHus C BeUleCTBaMU B
COOTBETCTBUM C MHCTPYKUHUSMH MO BBIIIOJHEHHIO JJA00OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHMUN IUIAHUPOBATH M BBHIMNOJIHATH XUMHUYECKHHA 3KCHEPUMEHT
(pa3noxkeHue MNepokcHIa BOAOPOJAa B NPUCYTCTBUM KaTalu3aTopa, ONPENEJIECHUE CPEIbl
pPacTBOPOB BELIECTB C ITOMOINIbIO YHHMBEPCAJIBbHOIO WHAMKATOPA, BIHSHUE Pa3JIMYHbBIX
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(bakTOpOB Ha CKOPOCTh XMMHYECKOH peaklMH, Peakuyd MOHHOTO OOMEHa, KaueCTBEHHBIE
peakuuu Ha cyiabpar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KAaTHOH aMMOHUS, pELICHHUE
AKCIIEPUMEHTANBLHBIX 3a7au 1o TemMaM «Metamie» u «Hemeramisl») B COOTBETCTBUU C
npaBUIaMU TEXHUKH O€30MaCHOCTH NpH OOpallleHHH C BEIIeCTBAaMU W JaOOpaTOPHBIM
00OpyIOBaHUEM, MPECTABIATh PE3yIbTaThl XUMHUUECKOT0 SKCIIEpUMEHTa B (popme 3amucu
YpaBHEHHUH COOTBETCTBYIOIIMX peakuuid M (QOpMYyIHpPOBaTH BBIBOJABI HAa OCHOBE STHUX
pE3yNbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUI KPUTHUYECKU aHAIM3UPOBATH XUMHUUYECKYIO HH(POPMAILIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpEICTBa MAaccOBOM KOMMYyHHUKaluu, MHTepHET u
JPYTHX);

c(hOpPMHUPOBAHHOCTh yYMEHHUH COOJIOATh MpaBUjia IKOJOTHYECKH IEIeCO00pa3HOro
NOBEACHUS B OBITY U TPYAOBOW JESITEIBHOCTH B IEJISAX COXPAHEHUSI CBOETO 3/I0POBbSI U
OKpYXalollled MPUPOJHON Cpeibl, OCO3HABATh OIMACHOCTb BO3ACHCTBUS Ha KUBBIC
OpraHM3Mbl OTpPEACNEHHBIX BEIIECTB, MOHMMAs cmbica mokaszarens [IJIK, mosicasaTh Ha
npuMepax CIocoObl yMEHBIICHUS W TPEJOTBPAIICHHS WX BPEIHOTO BO3ACUCTBUSA Ha
OpraHH3M YeJIOBEKa,

U1 00y4aroIUXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBbsI: YMEHHE IPUMEHSTh
3HaHMUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CJIETBIX M CJIA00BUIAIIMX OOyYaromMXcs: YMEHHE HCIO0JIb30BaTh peilbedHO-
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins a1 3anucu XUMHUYEeCKUX (OpMYIL.

2. COAEP’)KAHUE OBYYEHUA

2.1. 10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

IIpeamer opraHu4eckol XuUMUU: €€ BO3HUKHOBEHHE, pPA3BUTHE M 3HAYCHUE B
MOJIy4YeHUH HOBBIX BEIECTB U MAaTepuajoB. Teopusi CTPOCHUS OPTraHUYECKUX COEAMHEHUI
A. M. bytiepoBa, €€ OCHOBHble MONOXKeHUA. CTPYKTypHBIE (OPMYJIbl OPraHUYECKUX
BemiectB. ['omonorusi, mzomepus. XuUMHUYECKas CBSI3b B OPraHUYECKHX COEIMHEHMSIX —
OJINHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o KilacCMPUKAaMM OpraHUYecKHX BemecTB. HomeHknarypa
OpraHUYeCKUX COEAMHEHUH (CUCTEeMaTHdecKas) W TpPHUBUAIbHbICE HA3BAHMS BAKHEUILIUX
MpPEACTaBUTENEH KIACCOB OPraHUYECKHUX BELIECTB.

DKCnepUMEHTAIBHBIE METO/bl U3YUEHUS BEIIECTB U UX NPEBPALLCHUN: 03HAKOMIICHHE
c oOpasllaMyd OpPraHWYECKUX BEIIECTB M MaTepuajlaMM Ha HMX OCHOBE, MOJEIHPOBAHUE
MOJIEKYJI OPTaHUYECKUX BEILECTB, HAOIIOJCHIE U ONTUCAHKE IEMOHCTPAIIMIOHHBIX OMBITOB 110
MpPEBPAIICHUIO OPraHMYECKUX BEIECTB IpPU HarpeBaHuM (IUIaBieHUE, OOyriIMBaHUE U
ropeHue).

YriaeBoaopoasl
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AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKUN psAx. MeTraH u 3TaH — mpocreumme
MPEICTABUTENN AJTKAHOB: (PU3NYECKUE M XUMHUYECKHE CBOMCTBA (peakUWu 3aMelIeHHs U
rOpeHus1), HaXOXJACHHE B MPUPOJIC, TOIyUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOCHHUE, TOMOJIOTMUYECKHWA psiA. OTWIEH W TPOINUJIEH —
npocTeillliie NpeACTaBUTENN AJIKEHOB: (M3HUECKHEe U XMMHUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, FaJOTEHUPOBAHUS, TUAPATALMH, OKUCICHUS U MTOJIMMEPU3ALIH), TOIyYCHHUE
U IIPUMEHEHHUE.

Ankanauensl: OytaaueH-1,3 u MetrmiiOyTaaueH-1,3: cTpoeHue, BaXKHEHIITHE XUMHUYECKHE
cBOMCTBA (peakius moiuMmepusarum). [lonydeHue CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHI psld. ALETHWIEH —
NPOCTEHIINN TPEACTaBUTENh AJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE U XHUMHUYECKHE
CBOMCTBA (peaklMy TUIPUPOBAHMS, TAIOTEHUPOBAHUS, TUAPATALIMH, TOPEHHUS] ), TIOTyUYECHUE U
IPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHue, Pu3MUecKue M XMMHUUYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHUSI 1 HUTPOBAHUSA), MTOJYYEHUE U PUMEHEHUE. T0ay0n: cocmas, cmpoeHue,
Qusuyeckue u Xumuueckue CeoOUCMEA (pPeaKyuu 2an02eHUpoOsanus U HUMPOBAHUS),
noayyenue u npumenenue. TOKCUYHOCTb apeHOB. Il'eHeTHUecKas CBS3b MEXIY
YIIJIEBOAOPOIAMU, ITPUHAIIEKAIIMMU K Pa3JIMYHbIM KJIaccaM.

[IpupoaHble HWCTOYHHMKHU YIJI€BOAOPOIOB. [IpuponHblii ra3 U MOMYTHBIE HEPTSAHBIE
razpl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HepTH: NEeperoHka, KpeKUHT
(TepMuueckuii, KatamuTUyeckuii), mnuposu3. I[IpoaykTel mnepepabOTKH HePTH, UX
MPUMEHEHUE B TMPOMBIIUICHHOCTH W B ObITy. KaMeHHbI yroib W TPOIYKTHI €r0
nepepadoTKU.

DKCIEpUMEHTANIBHBIE METO/BI U3YUYECHUS BEIIECTB U UX IPEBPALICHUN: O3HAKOMIICHUE
c o0pasmamMu TUIacTMacc, KaydyykKoB U pe3uHbl, Kosuiekuun «HedpTtb» u  «Yromby,
MOJEIUPOBAHUE MOJIEKYJI  YIJI€BOJOPOJOB M  TaJOTCHOIPOM3BOAHBIX, IPOBEICHUE
IPAKTUYECKON pabOoThI: MOJYyUYEHUE STUIICHA U U3yUYEHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHHIO XHMHYECKOW peakluuu (Macchl, 00ObEMa, KOJIMYECTBA
MCXOJIHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMH MO U3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO U3 HUCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKLINN).

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHON M 3TAHOJ: CTPOECHHE, (PU3UYECKUE U
XUMUYECKUE CBOMCTBA (peakiMu C aKTHUBHBIMH METajUlaMH, TaJoreHOBOJIOPOJaMH,
rOpeHue), NpuMeHeHue. BoIopojHble CBSI3M MEXay MoJeKylaMu crnuprtoB. JlelicTBue
METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaroMHbie CHUPTHL. DTUICHIVIMKOIb W TIWLEPUH: CTPOCHHE, (PU3MUecKue Hu
XUMHUYECKUE CBOMCTBA (B3aMMOJIEWCTBHE CO IIEJIOYHBIMU METAJlJIJaMH, KaueCTBEHHas
peaklMsi Ha MHOTrOaTOMHbIE chnupThl). JleiicTBue Ha opraHu3Mm uenoBeka. [Ipumenenue
[JIMIEPUHA U ATUJICHTIIUKOJIS.

®deHo: CTpOEHUE MOJIEKYJIbI, (U3MYECKUE W XUMUYECKHE CBOMCTBA. TOKCHUYHOCTH
¢denomna. [Ipumenenue denona.
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Anbneruabpl U kemowusl. DopManbAETHA, alETaNbIETH: CTpPOeHUE, (PHU3UUYECKHEe U
XUMUYECKUE CBOMCTBA (pEaKIMU OKHUCIICHHS U BOCCTAHOBJICHHUS, KAUECTBEHHBIC PEAKIUN),
MOJIyY€HHE U PUMEHEHHUE.

OnHOOCHOBHBIE TIpelieNibHbIE KapOOHOBBIE KHCIOTh. MypaBbuHasi M YKCYCHas
KHUCIIOTBI: CTPOCHUE, (PU3NYECKUE M XMMHYECKHE CBOICTBa (CBOICTBa, 00IIME NJs Kiacca
KHCJIOT, peakmus 3Tepudukaium), moiaydyeHne u npuMmeHenne. CTteapuHOBas W OJCHHOBAs
KHUCJIOTHl KaK MPEACTaBUTENN BBICHINX KAapOOHOBBIX KHUCIOT. Mblla Kak COJM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBHUE.

Cnoxnble >(QUpbl KakK TPOU3BOJAHBICE KAPOOHOBBIX KHUCIOT. [MIpPONIU3 CIOKHBIX
a¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. bruonornyaeckast posib )KUPOB.

VYrieBonpl: cocTaB, KiaacCHUKAIMSA YIIEBOAOB (MOHO-, AW- W TOJUCAXapPHUIBI).
['moko3a — mpocTeuinii MOHOCaxapuJl: 0COOCHHOCTH CTPOCHHSI MOJIEKYJIbI, (U3UUECKUE U
XUMHUYECKUE CBOMCTBA (B3aumojeicTBue ¢ ruapokcuaoM meau(ll), okucinenre aMmMuadHbIM
pactBopoM okcuaa cepebpa(l), BoccTtaHOBIeHHE, OpOXKEHUE TIIIOKO3bI), HAXOXKICHUE B
pUPOE, MPUMEHEHHE, Onosiornueckas posb. Potocunre3. pykTo3a Kak U30Mep TIIOKO3BI.

Kpaxman u wemmono3a Kak nOpupoaHble mnonuMmepbl. CTpoeHHe Kpaxmana Hu
1esuroNo3bl. PU3NUEeCKUe W XUMUYECKHUE CBOMCTBA Kpaxmania (TUIPOJIU3, KaueCTBEHHAas
peaKIus ¢ HOJOM).

DKCIEepUMEHTaIbHBIE METOJbl U3YUYEHHUsI BEIECTB U MX MNpPEBpaIlCHUN: MpPOBEIACHUE,
HaOJI0/ICHUE U ONMUCAHHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAUYECCTBEHHBIC
pEeaKlMi OJIHOATOMHBIX CIUPTOB (OKUCIEHUE dTaHosia okcuaoM meau(ll)), MHOroaToMHBIX
cnupToB (B3aumojielicTBre rimiepuHa ¢ ruapokcunom menu(ll)), anpaerunoB (oxkuciaeHue
aMMHUa4YHBIM pacTBOpoM okcuaa cepebpa(l) u ruapoxcumom meau(ll), B3aumopeicTBue
KpaxMajia ¢ HOJIOM), IPOBEACHUE MPAKTUYECKOW pabOThl: CBONCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnble 3anaum.

Boeluucnenuss mo ypaBHEHHIO XUMHMYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBAa WJIM MPOJYKTa PEAKIMHU MO0 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOJTYKTOB PEAKIIUN).

A3zoTcoaeprkalme OpraHu4ecKue COeIMHEHHUS.

AMUHOKHCIIOTBI Kak aM@OTepHbIe OpraHHYecKHe CcoeNuHeHHs. @DOu3nyeckue W
XUMUYECKHUE CBOWCTBA aMUHOKHCIOT (Ha TpuMepe IiHIHa). buosoruueckoe 3HaueHUE
amuHokuciot. [lenTuasl.

benku kak mpupoaHbIe BHICOKOMOJICKYJISIpHBIE coeuHenHus. [lepBuuHas, BTopuyHas u
TpEeTUYHAsl CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEIKOB: THAPOJH3, JACHATypaIus,
KaueCTBCHHBIC PEAKIIUU Ha OCIIKH.

DKCneprUMEHTAIbHBIC METO/IbI U3YUYCHHS BEIIECTB M UX MPEBPAICHUN: HAOTIOACHUE U
OTMHMCaHUE JCMOHCTPAIMOHHBIX OMBITOB: J€HATypalys OCJIKOB MpPH HarpeBaHWUM, IIBETHHIC
peakiuy OeIKOB.

BricokoMoieKyIsIpHbIE COeTUHEHUS

OCHOBHbBIE TIOHSITUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHsIsT MoJieKysipHas Macca. OCHOBHbIE
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METO/Abl ~ CHUHTE3a  BBICOKOMOJIEKYJISIPDHBIX  COCIMHEHUH  —  MOJMMEpU3alus |
MOJINKOHICHCALIHSL.

DKCcrepuMEHTANIbHBIE METO/Ibl U3yUEHUsl BEUIECTB M UX IPEBpAIICHUN: 03HAKOMIICHHUE
¢ 00pa3namMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB.

MexnpeaMeTHbIE CBSI3H.

Peanm3zanust MexXnpeaMETHBIX CBA3EH ITPU U3YUYEHUH Oprannyeckor xumuu B 10 kmacce
OCYILIECTBIISIETCS. Yepe3 MCIONb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX NMOHATHUMN, TaK U
HNOHATUMN, SIBISIFOIIMXCS CUCTEMHBIMH JUISI OTAEJBHBIX NPEAMETOB E€CTECTBEHHO-HAYYHOTO
[UKJIA.

OO1Iue ecTeCTBEHHO-HAYYHBIC MOHSATHS: SBICHUE, HAYYHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpus, aHaju3, CHUHTE3, KiIacCu(UKalUsi, MEPUOTUYHOCTh, HAOIIOJIEHUE, HU3MEpEHHE,
HKCIIEPUMEHT, MOJICIIMPOBAHHE.

®duszuka: marepusi, PHEpPrusi, Macca, aToM, 3JIEKTPOH, MOJEKyJa, JHEPreTHUYECKUN
YPOBEHb, BEUIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BEIECTBA, PUINYECKUE BEITHMUYUHBI
Y €IMHULIBI UX U3MEPEHUS.

buonorus: knerka, opranusM, ouocepa, oOMEH BEUIECTB B OpraHusMme, (POTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (OENKU, yTaeBOAbI, KUPbI, HDEPMEHTHI).

['eorpadusi: MuUHEpasbl, FOPHBIE IOPOJIbL, ITOJIE3HBIE HCKOTIAEMBbIE, TOIINBO, PECYPCHI.

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIINE
CpEICTBa, JIEKAPCTBEHHbIE U KOCMETHUYECKHUE Mpenaparbl, MaTEpUAIbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

2.2. 11 KJIACC
OBIIIAA U HEOPTAHNYECKASA XUMUSA
Teopernueckue 0CHOBbI XUMUM

XuMuueckuii siemMeHT. AToMm. Snpo aroma, W30TONBL. DJEKTPOHHAs 000JOYKA.
DHEpreTUYeCKHUe ypPOBHM, TMOAYPOBHU. ATOMHBIC opOuTanu, S-, P-, O- 3JIeMEHTHI.
Oco0OeHHOCTH pachpeleseHUs] JIEKTPOHOB MO OpPOUTAIAM B aTOMax JJIEMEHTOB IEPBbIX
YETBHIPEX MEePUOAO0B. DIEKTPOHHAS KOH(DUTYpaIvs aTOMOB.

Ilepnognueckuit 3akoH U llepmonnueckas cucrema xumudeckux snemeHToB [ U.
MenpneneeBa. CBsi3b NEPUOAMYECKOTO 3aKkoHa M Ileprmonnueckoil CHUCTEMBI XHMHYECKHUX
snemenToB J[. 1. MeHeneeBa ¢ COBpEMEHHOM TEOPHUEl CTPOCHUSI ATOMOB. 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XMUMHUYECKUX JJIEMEHTOB U 00pa3yeMbIX HUMHU TMPOCTHIX M CIOXKHBIX
BENIECTB MO IPyIIaM U eproaamM. 3HaYCHHE NEPUOJNYECKOTrO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKAs CBSI3b. BUABI XUMHUYECKOW CBSI3U (KOBaJICHTHAS
HETOJISIpHAS | TIOJISIpHAs, MOHHAs, MeTajuinyeckasi). MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOMN
XUMHAYECKOW cBsi3m (OOMEHHBIM W JIOHOPHO-aKIENTOpHBIN). BogopoaHas CBs3b.
BaneHTHOCTB. DJIeKTpOOTpUIIATENBHOCTh. CTeNeHb OKUCICHUS. IOHBI: KATUOHBI U aHUOHBI.

BemecTtBa MOJNEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHsA. 3aKOH IOCTOSHCTBA
COCTaBa BellecTBa. THUIBI KPUCTANIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT
THUIA KPUCTAJUINYECKON PELIETKMU.
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[TonsiTne 0 mucnepcHbIX cucTteMax. VICTMHHBIE U KOJUIOMAHBIE PacTBOpbL. MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coeauHeHuil. HoMeHknarypa HeopraHM4eCKuX
BEILIECTB. |'eHeTHUECKast CBSI3b HEOPTaHMYECKUX BEILIECTB, MPUHAIICKANNX K PA3TUYHBIM
KJIaccam.

Xumnueckas peakuus. Knaccudukanus XMMHYECKHX pPEaKIMil B HEOPraHUYECKOW M
OpPraHUYECKON XUMHUHU. 3aKOH COXPAaHEHHsS MacChl BEIIECTB, 3aKOH COXPAHEHUS U
PEBPALECHUS SHEPTUHN NIPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3auyHbIX (hakTopoB. OOpaThMble peaKIUH.
Xumuyeckoe paBHOBecue. DAKTOPBI, BIAUAIOMIME HA COCTOSTHUE XMMHUYECKOTO PABHOBECHSI.
[Tpuaumn Jle [Hlarense.

Onektponutuueckas aucconuanua. CuiibHbIE U cinalble 35eKTpouThl. Cpeaa BOIHBIX
PacTBOPOB BEILIECTB: KUCHAs, HEUTpaIbHAas, IIEJI0YHAs.

OKHUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIepUMEHTaIbHBIE METO/bl U3yUCHUS BEIIECTB U WX MPEBpAIICHUN: IEMOHCTpAIIMS
tabnui «[lepuoanueckas cuctema xumudeckux 3nemeHtoB [[. . MenzaeneeBay, nsyueHue
MoOJIeJiel KPUCTAJUTMUECKUX PEHIETOK, HAOMIOJEHUE M OIMUCAHUE JEMOHCTPALIMOHHBIX U
1a00paTOPHBIX OMBITOB (pa3yiokKEHUE MEPOKCHIa BOAOPOJAA B MPUCYTCTBUHU KaTalU3aTopa,
ONPENEIICHUE CPEeAbl PACTBOPOB BEIIECTB C IMOMOLIBIO YHUBEPCAIBHOTO WHIHMKATOPA,
peaKklMy HOHHOTO OOMEHA), MPOBEACHUE IMPAKTHYECKOW padoThl «BiusHHE pa3IudHbIX
(haKTOpPOB Ha CKOPOCTh XUMHUYECKON peaKIrm.

Pacuérnbie 3anaum.

Pacuérsl 1m0 ypaBHEHUSIM XMMHUYECKHX PEAKIUH, B TOM YHCIE TEPMOXUMHYECKHUE
Pacy€ThI, pacy€ThI C UCIIOIB30BAHUEM MTOHATHS «MACCOBAs JT0JIS BEILIECTBAY.

Heoprannyeckasi xummust

Hemeraimer. Ilonoxxenune HemeraiuioB B llepuoanueckor cucremMe XHUMUYECKUX
anemeHToB J[. M. MenneneeBa u 0cOOEHHOCTU CTpOEHUSI aTOMOB. PU3MUYECKHE CBOMCTBA
HEMETaJUIOB. AJUIOTpONMsS HEMeTa/uioB (Ha TpuMepe Kuciopona, cepsl, dochopa u
yriepona).

XUMHUYECKHE CBOMCTBAa BAXKHEHUIIMX HEMETAIOB (rajioreHoB, cephl, azora, (ocdopa,
yriaepojsia M KPEeMHHS) W HMX COCIWHEHUN (OKCHAOB, KHUCIOPOACOJEPKAIMX KHUCIOT,
BOJIOPOJIHBIX COSTUHEHU).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Meramnel. [lonoxenue metamnoB B [lepuoandeckoi cucteMe XUMHUYECKUX DJIIEMEHTOB
. . MenaeneeBa. OcOOEHHOCTH CTPOCHUS AJICKTPOHHBIX O0OJOYEK aTOMOB METAJIOB.
O6mme ¢usndeckue cBorcTBa MeTawoB. CIUTaBbl METALIOB. DJIEKTPOXUMHUYECKUU PsifT
HANPSKEHUN METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUINIMX META/UIOB (HATpUM, Kajaui, KajablUid, MarHuu,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUIA.

OO6mme crmocoOb! oTydYeHusI MeTAIIOB. [I[puMeHeHne MeTaliioB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJbl WM3y4YEHHs] BEIIECTB M HUX MPEBPAIICHUN: H3yYCHUE
KOJUIEKIIMU «MeTaibl U CIUIaBbl», 00pa3l0B HEMETAIUIOB, PEUICHUE IKCIIEPUMEHTANIbHBIX
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3amay, HAOJMIOJEHWE W ONUCAaHUE JIEMOHCTPAIIMOHHBIX U J1a0OPATOPHBIX  OIBITOB
(B3auMoeicTBHE THAPOKCUIA ATFOMUHUS C PACTBOPAMU KUCIIOT U IIEI0YEH, KAYECTBEHHBIE
peaKIuy Ha KaTHOHBI METAJIOB).

Pacuérnrlie 3agaun.

Pacuérer Maccel BemecTBa WM 00bEMa Ta30B MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, Pacu&Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XHUMHSA U )KM3Hb

Ponp xumuum B oOecrniedeHUH IKOJIOTUYECKOM, DHEPreTUYECKOM U  IHUIIEBOU
0e30macHOCTH, Pa3BUTUHA MEAUITMHBL. [IoHATHE O HAyYHBIX METOJAaX TO3HAHUS BEIICCTB H
XUMHUYECKUX PEAKIUH.

[Ipencrabienuss o0 OOMMX HAYYHBIX IPUHIUNAX IPOMBIIUICHHOTO TOJYy4YeHUS
BAKHEUIIINX BEIICCTB.

UenoBek B MHUpPE BEMIECTB M MATEPUAIOB: BAXKHEUIIME CTPOUTEIBHBIC MATEPUAIIBI,
KOHCTPYKIIMOHHBIE MaTe€pHabl, KPACKH, CTEKIIO, KEpaMHUKA, MaTEPUaAIIbl Ui SJICKTPOHUKH,
HaHOMAaTEepUAJIbl, OPTaHUYECKUE U MUHEPATIbHBIC YI00PEHUS.

XuMHS ¥ 310pPOBbE UEJIIOBEKA: MpPaBUia MCIOJb30BAHUSA JICKAPCTBEHHBIX IIPENApaToB,
mpaBmjia 0€30MacHOTO HCIIOJIB30BaHUS IPErapaToB OBITOBOM XUMHHU B TIOBCETHEBHOM
JKM3HU.

MexnpeaMeTHbIE CBS3H.

Peanm3aniust MeXIpeIMETHBIX CBSA3EH IIPU M3YyUYECHHH OOICH M HEOPraHWYECKOM XUMUU
B 11 kjacce OCYIIECTBISICTCS 4Yepe3 HCIOJb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHM, TAaK W TOHATUW, SBISIFOIIMXCS CHCTEMHBIMH JUISL OTHCJIBHBIX IMPEAMETOB
€CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0uue ecTecTBEHHO-HAy4YHbIE TOHSTHS: HAy4dHbIM (hakT, TMIOTE3a, 3aKOH, TEOpHS,
aHajgu3, CHHTe3, KiaccuduKaius, TMEPUOJAUYHOCTb, HAONIOACHUE, SKCIICPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®du3uKa: Matepusi, SJHEPIrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, JHEPreTUYECKUl YpPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHME BEIIeCTBA, (PU3MYECKUE BEIWYMHBI U CAUHUIIBI UX HU3MEpPEHUs,
CKOPOCTb.

buonorus: ximerka, opraHusM, JKocucTema, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHu3Me.

I'eorpadusi: MuHepasbl, TOpHBIE TOPO/IbI, MOJE3HBIE HCKOMIAEMbI€, TOIIJIMBO, PECYPCHI.

TexHonmorusi:  XUMUYECKass  NPOMBIIUIEHHOCTb,  METALIYPTUS,  I[POU3BOJCTBO

CTPOUTCIIBHBIX MaTcpuajiosB, CEIbCKOXO03SMCTBECHHOC IIpou3BOACTBO, IMUIicBas
IIPOMBIINIJIICHHOCTD, (l)apMaI_ICBTI/I‘—ICCKaﬂ IIPOMBINIJIICHHOCTL, IMPOU3BOACTBO KOCMCTHYCCKHX
ImperaparTos, IMPON3BOACTBO KOHCTPYKIMOHHBIX MaTcpHuaIoB, QJICKTPOHHAsA

MMPOMBIINIJIICHHOCTh, HAHOTCXHOJIOTHUH.
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3. HCHOJIb30BAHME CPEJICTB OBYUEHHWSI U BOCITUTAHUSA
IIEHTPA OBPA3OBAHUMS ECTECTBEHHO-HAYYHOHN U
TEXHOJOINYECKOMN HATIPABJIEHHOCTEM «TOUKA POCTA»

B 00ydyennn xumun 60JIbI10€ 3HAYEHUE UMEET SKCIIEPUMEHT.

OKCIEPUMEHT SBJIIETCSI UCTOYHMKOM 3HAHUM M KPUTEPUEM UX HUCTUHHOCTH B HaykKe.
Konnenims coBpeMeHHOTO 00pa3oBaHUs TOJpa3yMeBaeT, YTO B y4eOHOM HKCIEPUMEHTE
BEAYLIYIO POJIb JIOJDKEH 3aHSITh CAMOCTOSTENBHBIA HWCCIIENOBATEIbCKAN YUYCHUYECKUN
DKCIIEPUMEHT.

AHanuzupys pe3yabTaThl IPOBEAEHHBIX ONBITOB, yJaliuecs yOexaaTcs B TOM, YTO TeE
WIM UHBIE TEOPETUYECKUE IPEICTABICHHUS] COOTBETCTBYIOT WM IIPOTUBOPEYAT PEAIIBHOCTH.
TONBKO OCYIIECTBIISII XUMUYECKANW DSKCIEPUMEHT MOXHO IPOBEPUTH JOCTOBEPHOCTH
IIPOTHO30B, CACJIAHHBIX HA OCHOBAaHUU TEOPUHU.

B mpouecce 3KCnepUMEHTATILHOM palbOThl ydaliuecs NPHOOPETArOT OMBIT MO3HAHUS
pEeaNbHOCTH, SBJIAIOIIMICS BaXHBIM 3TalloM (OPMUPOBAHUS Yy HUX YOEXKICHHI, KOTOPHIE, B
CBOIO OY€pEb, COCTABISAIOT OCHOBY HAYYHOI'O MUPOBO33PEHHSI.

CoBpeMeHHbIE SKCIIEPUMEHTAIIBHBIE UCCIEAOBAHMS 110 XUMUU YK€ TPYIHO MPEICTAaBUTh
0€3 UCIOJIb30BaHUs HE TOJIBKO aHAJIOTOBBIX, HO U LIM(PPOBBIX U3MEPUTENIbHBIX TPUOOPOB. B
pamMKax HalMOHAJIBHOTO mpoekTa «OOpa3oBaHUE» 3TO CTalO BO3MOXKHBIM: BHEApPEHUE U
UCIIOJIb30BaHUE CPEACTB OOYy4YEeHHs M BOCIUTAHHUS LIEHTpa 0Opa3oBaHUSl €CTECTBEHHO-
HAay4YHOM M TEXHOJIOTMYECKOW HampaBlieHHOCTEN «Todka pocTa» IMO3BOJUT KAa4E€CTBEHHO
MU3MEHUTH Npouecc 00y4eHUs] XUMHH.

Hcnonb3oBaHue COBpeMEHHBIX TPUOOPOB U 000pynoBanus eHTpa «Touka poctay npu
peanu3anuu JaHHOW 00pa30BaTENbHON MPOrpaMMBbl MO3BOJIAET CO3/IaTh YCIOBUSA:

® TSl paCITUPEHUS COJIEPIKAHMS IIIKOJIBHOTO XMMHUYECKOTO 00Opa30BaHNUS;

® ISl IOBBIIIIEHUS TTO3HABATEIILHON aKTUBHOCTH y4YaIlIUXCSl B €CTECTBEHHO-HAYYHOMN
o0acTH;

® TSl pa3BUTHS JTMYHOCTH yUaIIETOCs B MPOIECCe OOYUICHHSI XUMHH, €T
CIIOCOOHOCTH TTAHUPOBATh M OCYIIECTBIISITH, KOHTPOJIMPOBAThH U TIO MEpe
HEO0OXOMMOCTH KOPPEKTUPOBATH CBOIO TTO3HABATEIHLHYIO U UCCIIEI0BATEIHCKYIO
NEeSATEeILHOCTD, U TaK K€ (DOPMUPOBAHUS U YAOBJIECTBOPEHUS COITUATBHO 3HAUUMBIX
WHTEPECOB U MOTPEOHOCTEH;

® It pabOTHI C OJIAPEHHBIMH IMIKOJLHUKAMH, OPTAaHU3AIUN UX PA3BUTHS B
Pa3IMYHBIX 00JIaCTIX 00pa30BaTEIbHON, TBOPUECKON NEATCIBHOCTH.
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3.1. Onucanue npuOOpoB U 00OpPYIOBaHHS IIEHTpa OOpa30BaHUSI E€CTECTBEHHO-
HAay4YHOM M TEXHOJIOTMYECKOM HaIlpaBJIEHHOCTEN «Touka pocTay, HCHOJIB3yeMOTO B paMKax
npenojaaBaHus yueOHoro npeaMera « Xumus»y 1ist yuanuxcs 10-11 kimaccos.

OO6opynoBaHHMe BKJIIOYAET B Ce0Sl COBpeMEHHbIE M Kiaccudeckue mnpubopsl. K
MOCJICTHAM OTHOCSTCS: MPUOOp I JEMOHCTPAIUUA 3aBUCUMOCTH CKOPOCTH PEAKIMH OT
pa3IuyYHbIX (PaKTOPOB, amlmapart JJIs MPOBEACHHS XUMUICCKUX PEaKITUi, MPUOOP JIJIS OIBITOB
C SJIEKTPUYECKUM TOKOM, TTPUOOP IS U3YUCHHSI COCTaBa BO3/IyXa U MHOTHE JIPyTHE.

Lugpposas  (komnvriomepnas) aabopamopus (LlJl), npoepammno-annapamuolii
KOMNJIEeKC, 0amuuKosas cucmema — KOMIUIEKT y4eOHOTO 00OpyJOBaHUs, BKJIIOUYAOIIUI
U3MEPUTENbHBI  ONOK, WHTepdeiic KOTOpOTO TO3BOJSET OOECHeunBaTh CBS3b C
NIEPCOHAIBHBIM KOMIIBIOTEPOM, U HA0Op TATYMKOB, PETUCTPUPYIONIUX 3HAYCHHS PATAYHBIX
(bU3UYECKUX BEJTUYHH.

Jlamuux memnepamypvl n1amuHOGbIti — MPOCTOU U HAJEKHBIN JaTYUK, IPEIHA3HAUYECH
IUISl U3MEPEHUS TEMIIEPATYPhI B BOJHBIX PaCTBOPAaxX M B ra30BbIX CPEHax.

Jlamuux memnepamypvl mepmonapuuiii - NPEeJHA3HAYEH I U3MEPEHUs TEMIIEpaTyp
10 900 °C. Mcnosb3yercs Mpu BHIOJIHEHUH padOT, CBA3AHHBIX C U3MEPEHUEM TEMIIEpaTyp
IJIaMEHU, TUIABJICHUS U PA3JI0KEHUSI BEIIECTB.

Jamuux onmuueckoii niomuocmu (KOJIOPUMETP) — MpEIHA3HAYEH JUIsl W3MEpPEHUs
ONTHYECKOW IJIOTHOCTU OKPAIIEHHBIX pacTBOPOB (puc. 1). Mcnonb3yeTcs npu U3y4eHUH TeEM
«PactBopp», «CKOpOCTH XMMHUYECKHMX  DPEaKIUi», ONPEACICHUHM  KOHUEHTPALUH
OKpalIEHHBIX HOHOB WJIA COEINHEHU.

Jlamuux pH nipegHa3HaveH a1 U3MepeHus BojaopoaHoro nokasarens (pH). [uamazon
m3Mepenui pH ot 0—14. Mcnons3yeTcs s W3MEpeHus: BOJIOPOAHOTO MOKa3aTeNsl BOIHBIX
PAcTBOPOB B Pa3JIMYHBIX UCCIIEIOBAHUIX OOBEKTOB OKPYKAIOLIEH CPeibl.

Jamuux  snexmponpogsoonocmu  TpPeJHA3HAUYE€H ISl  M3MEpPEHUs  yACNIbHOU
AIEKTPONPOBOHOCTH JKUJIKOCTEH, B TOM 4HCJI€ M BOJHBIX pPAacTBOPOB BEIECTB.
[IpumensieTcs MpU W3YYEHHH TEOPUH DIEKTPOJIUTUUYECKOW NHUCCOLMAIUNU, XAPAKTEPUCTUK
BOJIHBIX PACTBOPOB.

Jlamuux  x10pud-uoHO06  WUCHONB3YyeTCs Il  KOJMYECTBEHHOIO  ONpeleseHUus
COJIepKaHMsI HOHOB XJIOpPa B BOJHBIX pacTBOpax, MOYBE, NPOIYKTAX MATAHMUS.

Jamuux numpam-uonoe TipeIHa3HaueH ISl KOJTMYECTBEHHOTO OMpPEIEICHNUsS HUTPATOB
B Pa3JIMYHBIX OOBEKTaX OKPYXKAIOIIEH Cpeabl: BOJE, OBOIIAX, (PYKTaxX, KOJOACHBIX
U3JICTUSX U T. 1.

Muxpockon yugpoeoti TpenHAa3HAYCH HJisi W3y4dyeHUs (QOpMbI KPUCTAUIOB U
HaOIIOCHUS 32 POCTOM KPHUCTAJLIOB.
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Annapam 0na nposedenusi xumuueckux peaxyuii (AIIXP) npenHazHayeH s
MOJIYYeHHUSI W JEMOHCTPAIIMA CBOWCTB TOKCHUYHBIX IMMAPOB M Ta30B. AIMIMAapaT Yalle BCETO
UCTIONB3YIOT IS TIOJNyYeHWsT W JEMOHCTpAIlMd CBOWCTB XJopa, cepoBomopoma. AIIXP
MOKHO TIPUMEHSTh Ha Pa3HBIX dTamax OOydeHUss — TpU H3yUYeHWH HOBOTO MaTepuaa,
MIOBTOPCHHUH M 3aKPETICHUH, 0000IIEHNH U CHCTeMaTH3alliy 3HaHUH ydanuxcs. B 3aBucu-
MOCTH OT mpodwmist o0ydaeMbIX, IeJiell ypoKa, YPOBHsS 3HaHUS YYalIUXCS BO3MOKHBI
pa3ITUYHBIC BAPUAHTHI TOCTAHOBKH SKCIIEPUMEHTA U BHIOOpA PEarupyroInx BEIIeCTB.

Ilpubop ona Oemoncmpayuu 3a8UCUMOCIIU  CKOPOCMU XUMUYECKUX peakyuti om
PA3IUYHBIX akmopos UCTIONB3YIOT MPH U3yuyeHUU TeMbl « CKOPOCTh XUMUYECKOW peaKIIum»
u TtemwioBoro dddekra xummueckmx — peakmuii.  [Ipubop  ma€T  BO3MOXKHOCTH
AKCIIEPUMEHTAIILHO WCCIICIOBATh BIHMSHUE HA CKOPOCTh XMMHYECKUX PEAKITUH CIIETYIOINX
(aKTOpOB: TPHUPOABI PEATUPYIOMHUX BEIIECTB, KOHIEHTPAIMN PEarupyronuX BEIIECTB,
IUIOIIAQM  TpaHUIbl  pa3gena ¢a3 B  TIETEPOreHHbIX  cucTemMax  (MOBEPXHOCTH
COTNPUKOCHOBEHMSI MEXKIy pearupyronuMu BeIIeCTBaMHU), TEMIIepaTyphl, KaTaluzaTopa,
WHTUOUTODA.

Ilunemka-o0ozamop - TmpuCIOCOOJEHUE, HUCIOJIb3yeMOoe B JabopaTopuu s
OTMEpPUBAHUS OMPENEIEHHOTO 00BhEMA KUIKOCTU. bans kombuHupoBaHHas MpeaHa3HaYeHA
JUIsl HarpeBa CTEKJISIHHBIX M (appopoBbIX COCYNIOB, KOrja TpeOyeTcs cO31aThb BOKPYT
HarpeBaeéMoro cocy/a paBHOMEpPHOE TEMIIEpaTypHOE TMoje, U30ekaTh HCHOJIb30BaAHUS
OTKPBITOTO TIJIAMEHU U paCKaJIEHHOM dJIEKTpUUecKkoil criupanu. [lpubop onsa nonyueHus ra3oB
UCIIONIBb3YETCsl JJIA MOJYy4YeHUs HEOOJIbIIMX KOJWYECTB Ta3oB: BOJOPOAA, Kuciaopoaa (u3
MIEPOKCHUA BOJIOPOIA), YIIIEKUCIIOTO ra3a.
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4. TEMATNUNYECKOE IINTAHUPOBAHUE

10 KJIACC

HanmenoBanne pa3aciioB
H TEM IIpOIrpaMMBblL

Ne i/t

KomngectBo yacos

Bcero

€ paboThI

Pa3zgen 1. Teoperuyeckue 0CHOBBI OPraHUYECKOM XMMUM

KonTposibHbI

[IpakTnuec
Kue paboThl

DJIEKTPOHHBIE
(mudpoBsIe)
00pa3oBaTesIbHbI
€ pecypchl

CpenctBa 00yueHuUs 1
BOCIIUTaHHS [IEHTpA
obpazoBanus «Touka
pocTay

IIpenmeT opraHrYeCKO XMMUH.

http://school-
collection.edu.ru/

1.1 Teopust cTpoeHUsI OPraHMYECKUX 3 0 catalog/rubr/?sub
coeaunenuii A. M. bytieposa ject%5B0%5D=3
1
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
http://school-
I[IpenensHbBIE YIIEBOAOPOIB — collection.edu.n/
2.1 TKAHEL 2 0 f:ataloq/rubr/?sub
ject%5B0%5D=3
1
http://school-
HemnpenenbHble yrieBog0pOIbL: collection.edu.rw/
2.2 AUIKEHbL, ANKATHCHbL ATKHHbI 6 1 catalog/rubr/?sub
’ ’ ject%5B0%5D=3
1
http://school-
2.3 ApoMaTuuecKue yrieBoaopoIsl 2 0 Collection.edlL.ru/

catalog/rubr/?sub
ject%5B0%5D=3
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1

[TpupoaHbIe HCTOUHUKH

2.4 YIJIEBOAOPOAOB M UX 3
nepepaboTka
Hroro mo pazueny 13

http://school-
collection.edu.ru/

catalog/rubr/?sub
ject%5B0%5D=3

1

Hudposoii MUKPOCKOTI,

Paznen 3. Kucsiopoacoaep:xaniue oprannyecKue coeTuHeHust

3.1 Cnuptel. Genon 3

Anpneruasl. KapooHOBBIC

3.2 7
KHCIOTHI. CIIOKHBIE PHPBI

3.3 VYriaeBoasl 3

Hroro mo pazneny 13

Pa3neua 4. Asorcoaepikamue opraHu4ecKue coeJHHeHHs

http://school-
collection.edu.ru/

catalog/rubr/?sub
ject%5B0%5D=3

1

http://school-
collection.edu.ru/

catalog/rubr/?sub
ject%5B0%5D=3

1
http://school-
collection.edu.ru/

catalog/rubr/?sub
ject%5B0%5D=3

1

Hatunk pH

1103aTop 00BbEMaA
KHUJKOCTH, OIOpeTKa,
JATYUK TEMIIepaTypbl
MJIATUHOBBINA, MarHUTHAs
MEIIaKa,

Anmnapar s
MIPOBEICHUS XUMHYECKUX
nporeccos (AITXP).
bans xomOuHMpOBaHHAS.
TecroBblil HabOP
pPEaKkTUBOB Ha
MIPOBE/ICHHE
Ka4eCTBEHHBIX PEAKIUI
B OPTaHUYECKOW XUMUU

4.1 AMUHBI. AMUHOKHCIIOTEL. beliku 3

http://school-
collection.edu.ru/

catalog/rubr/?sub
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ject%5B0%5D=3

1

Hroro mo pazneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUS
KommtekT no ¢pusuke
http://school-
_p.i JUTSL DKCTICPUMEHTOB T10
collection.edu.ru/ S ——
5.1 [Tnactmaccel. Kayayku. BomokHa 2 catalog/rubr/?sub S ocﬂ I

: TUYHOCTU U
ject%5B0%5D=3
1 MIPOYHOCTH 00pa3oB
- HOJIUMEPOB)

Utoro no pazneny 2

OBILIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME
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11 KJIACC

KonunuectBo uacoB

No HanmMeHnoBanme pasnenoB u DnekTpoHHbIC (IU(PPOBLIE)
KonTposba [IpakTrueck
n/n TEM MPOTPaMMBbI Bcero o0pa3oBaTesbHbIC PECYPCHI
bI€ paboTHI ne paboThl
Paszgea 1. Teoperuueckue 0CHOBBI XUMUM
CtpoeHue aTOMOB. HudpoBoii MUKPOCKOTL,
[Tepuoauveckuii 3aK0H http://school- JATYUK ONTHICCKON
1.1 [Mepuoaunyeckas cucrema 3 0 0 collection.edu.ru/catalog/ru = TIOTHOCTH.
XUMHYECKHX 31eMeHTOB [I. br/?subject%5B0%5D=31 Harunk pH.
. Meunneneena Jlatauk 35ekTpo-
CTDOCHIE BOlLeCTRA http://school- IIPOBOJTHOCTH
TPOCHHE B TBA. }
1.2 M po 006 agme e 4 0 0 collection.edu.ru/catalog/ru  IIpubop st mmocTparmm
HOT ue B TB .
P B br/?subject%5B0%5D=31 3aBMCUMOCTH CKOPOCTH
http://school- XUMUYECKON PEAKLIUU OT
1.3 XuMHUeCKHE PeaKInu 6 1 1 collection.edu.ru/catalog/ru ~ YS/OBHI.
br/?subject%5B0%5D=31
Hroro no pazneny 13
Pa3nes 2. Heoprannyeckasi XuMust
http://school- [udpoBoit MUKPOCKOIT,
2.1 MeTambl 6 0 1 collection.edu.ru/catalog/ru IaTYUK ONTHYECKOM
br/?subject%5B0%5D=31 TUIOTHOCTH.
arunk pH
http://school- Aarameptt
X 103aTOp 00bEMa KHUIKOCTH,
2.2 Hewmeraer 9 1 1 collection.edu.ru/catalog/ru
. OropeTka,
br/?subject%5B0%5D=31
JATYNK TeMITePaTyphl
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CBs13b HEOPraHUUYECKUX U

http://school-

IUIATUHOBBIM, JaTIUK
JIaBJICHUS, MAarHUTHAs
MeEIIaJIKa.

JlaT4uk XJ10pUA-UOHOB
Amnmapar i IpoBeIeHUs
XUMHUYECKHX IIPOLECCOB
(AIIXP).

JlaT4uK XJI0pUA- HOHOB.
JlaT4MK HUTpaT- HOHOB
[Tpubop st momyuenus
razoB uiu annapat Kumma

TecToBbIi HA0OpP PEAKTHBOB
Ha MPOBECHUE

2.3 OO AHIMCCKIX BOILECTE 2 collection.edu.ru/catalog/ru = ka4ecTBEHHBIX PEAKIUil B
P B br/?subject%5B0%5D=31 OpraHUYeCcKOi 1
HEOPraHWYECKON XUMUU
Uroro no pazgeny 17
Pa3nen 3. XumMus u :Ku3Hb
http://school-
3.1 XHUMHS U KU3Hb 4 collection.edu.ru/catalog/ru
br/?subject%5B0%5D=31
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 34

[10 ITIPOT'PAMME
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