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I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMETa «XHUMHs» Ha YPOBHE CPEIHEIrO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4M€ MOTUBALIUU K OOYUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, MNPUCYIIMMU LIEJIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENbHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMAMM U  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUSI, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00y4Jarommxcs.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaXKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEIbHOCTH
oOyJaroluxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YUCIE B
4acTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEMH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOPMax MW MpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEIbHOCTH MPHU CO3/IaHUU YUEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUH XUMUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYCCTBECHHOMN XHMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3yiIbTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUH, KPOMOTIMBBIX  SKCIEPUMEHTAJIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B IOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIIEH C
MO3UIIMI HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE MOCJIEACTBUNM 3THX
MOCTYTKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJIroicHUsT TpaBWw 0e30MacHOTO OOpallleHHs C BelIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCIEACTBUN W HEMPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEIHCKON
NeSATeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUM TMPaKTUYECKUX 3ajay
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOEeCcCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI 10 XUMHUMU;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU AESITEIHHOCTH;



TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONM TpaeKTOPHUHU
oOpa3oBaHus, Oyayuied mnpodeccun M peaius3alid COOCTBEHHBIX IKU3HEHHBIX
IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) K0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIUSHHS
DKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEbI;

OCO3HaHUS HEOOXOAMMOCTH UCHOJB30BAaHUS JOCTIDKEHUN XUMHH IS
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEIl OKpYKAIOUIEH
IPUPOAHON Cpele, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX ICHUCTBUM U MPEIOTBPAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEATEIbHOCTH HKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOATH UAECOJOTUU
xemogoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CNeUU(PUKA XUMHM KaK HayKd, OCO3HaHUs €€ poJid B
(GOpMHpPOBAaHNUM PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3[aHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpodsieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOU
IMBWIN3ALNN: B €€ TYMaHUCTUYECKOW HAITPABJIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3bpl MaTepUATbHOM KYyJIbTYpbl, PEIICHUH TJIOOATBHBIX MPOOJIEM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, OOECHEYEHUH YCIOBUN
YCHEIIHOTO TPYJA U SKOJOTUYECKHU KOM(POPTHOM KUZHM KAKIOTO YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NoJly4aeMble 3HAHUS JJIs aHAIM3a U OOBSCHEHUS SBJICHUI OKPYKAIOIIEro MUpA U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4yHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C IIEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO HCIOJIb30BAaTh XUMHUYECKHE 3HAHUS s
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;



MHTEepeca K O3HAHMIO M UCCIIeIOBATEIbCKON ACSITETbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3IMYHBIX cepax mpodeccuoHanbHOMI

NEATEIIBHOCTH.
METANPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XuMHs» Ha
YPOBHE CpeaHEro oO1iero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopMupoBaHUs MUPOBO33PEHUS oOyyJarouuxcs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarouue
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAIbHBIC yueOHbIEC JIEUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHMOHAIBHON
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

Osaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMU NO3HABaTeJIbHbBIMH
JelCTBUSIMM:

1) 0a3oBble JIOrHYecKHe JTeCTBUSL:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C MOCTABICHHBIMU LICJISIMU;

KCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH UX B3aMMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONIUE TIOHSTHSI JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIIHI;

YCTaHABIIUBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU;



CTPOUTH JIOTMUECKHE pacCyXIeHUs (MHIYKTUBHbIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HAK (CUMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— MpU pEeIIeHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHbIE MOJIEIbHBIEC MPEICTABICHUS I BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BELIECTB U XUMUYECKHUX
peaKLnii;

(GOopMyIMpPOBATh LU U 3a/1a4U UCCIIETOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITENIBbHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (DOPMHUPOBAHMS THIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HaOII0aTh 32 XOIAOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAaHHBINA OTUET O NPOAEIaHHON paldoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHasl JUTeparypa XUMHUYECKOTO COAEpKaHUsA, CIPaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (HopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

bopMyaMpOBaTh 3alpOChl U MPUMEHSTH PA3IMYHbIE METOJbI MPU MOUCKE U
orOope wuHPOpMaLMKM, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA ITPHU pabOTe C XUMUUECKOU
uHboOpMaIuel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYEeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;



UCIIOJIB30BaTh UM IpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTJISJHOCTH.

OgJlaieHHe YHHBEPCAJbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ IUajora W/viH
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS NPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAlUel pe3yJbTaTOB IMO3HABATEIBbHON JESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBHINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3aluil y4eOHOTro mpoekTa U (OpMyIUpPOBATh BHIBOIBI
10 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

OgiaieHHe YHUBEPCAJbLHBIMU PErysiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYILIECTBIATH CBOIO I103HABATEIbHYIO
NESATENIbHOCTh, ONpeensdas €€ Lelu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJITHEHUM Y4€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HMX pemeHus ¢ YYETOM MOJYYEHHS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYLIECTBJISTH CAMOKOHTPOJIb CBOEH JEATEIBHOCTA HA OCHOBE CaMOaHaIN3a U
CaMOOILICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIIOILIEH
€CTEeCTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XUMUU B MIO3HAHUU SIBICHUM TPUPO/IBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEIICHHs PAKTUYECKUX 3a7a4 M DKOJIOTHUECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MMPUPOIHOI cpefe;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYACT:
OCHOBOTIOJIATAIOMINE TMOHATHS (XMMHUYECKUN DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI09Ka aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPUIIATEIILHOCTh, XUMHYECKast
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTass U COKpallléHHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKeIeT, PYHKIIMOHANIbHAS TPYIINa, paguKal,
W30MEPHS, U30MEPhI, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTIE€BOAOPOIbI, KUCIOPO U
a30TCOAEpXKAINE COEAUHEHHS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUSA); TEOPUM M 3aKOHbI (T€OpUS CTPOCHUS



opranudeckux BemiectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XWMHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalue B OCHOBE MOHUMAaHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX
SBJICHUH, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBax, COCTaBe, IOJIYyYEHUU U
0€30MacHOM HCIIOJBb30BAaHUM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JACSTEIbHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpHbIC NPHU3HAKU TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYE€CKUX COCTMHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHUHA HCIIOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
dbopMya OpraHMYECKMX BEHIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETHM MOJIEKYJl OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATH TNMPUHAJICKHOCTh HU3YyUYECHHBIX
OpPTraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIEIEHHOMY
KJIAcCy/Tpynne CcoequHEeHuN (yriieBOJOPOAbl, KHUCIOPOJ U a30TCOJIECpKaIIue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh WM Ha3BaHUS IIO0
cuctematuuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIWUTH TpHUBHUAIbHBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMHICH, alleTUJICH,
ATWICHIJIMKOJb, TJHIEpUH, (eHos, (GopMalbIeTu, aleTaabIerul, MypaBbrUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0KO03a,
bpyKTO3a, Kpaxmal, eJIJIi0JI03a, TIUIMH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITH BUJBl XUMHUYECKOM CBS3U B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TIOJOKEHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. bytnepoBa jj1si 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB
OpraHWYeCKHUX BEIIECTB (METaH, 3TaH, STUJICH, IPOMUIICH, alleTHIICH, OyTaaueH-1,3,
MeTwiOyTagaueH- 1,3, 6eH30J1, METaHOJI, ATaHOJI, STUJICHIJIMKOIb, TJIULEPUH, PeHoI,
aleTanbAeTu, MypaBbiUHasi U YKCYCHAsl KMCIIOThI, TJII0K03a, KpaxmaJl, LeJlTi0J103a,
AMUHOYKCYCHAsl KUCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIY HHUMU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIHA C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroiib), CHOCOOBI UX NEPEPAOOTKU U MPAKTUIECKOE
pUMEHEHUE TIPOAYKTOB MepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUN TIPOBOJUTH BBIYUCICHHUS 10 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa



peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 UCXO/IHBIX BEILIECTB
WM TPOAYKTOB PEaKIINM);

chOpPMHPOBAHHOCT, YMEHHMM BIIAJIETh CHUCTEMOM 3HaHUM 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU IIPU U3YYEHUU BELIECTB U
XUMUYECKUX SBJICHHUN (HAOIIOICHHE, U3MEPEHUE, SIKCIIEPUMEHT, MOJEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpPMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
nocyAod M 1abopaTOpHBIM O0OpYyJOBaHHEM, a TaKXKe IpaBuia oOpalleHus C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTh MW BBIIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (IIPEBPAILEHNS OPraHUYECKUX BEIECTB IIPU HArPEBAHMH, ITOTYUEHUE
ATWICHA U U3YYECHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMM OPTaHUYECKUX BELIECTB,
JeHaTypauus OeJIKOB IPU HarpeBaHUU, LIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU
C IpaBWIaMU TEXHUKM O€30IaCHOCTM MpH OOpalleHWd C BEIIECTBAMU MU
7a00paTOpHBIM  000pYyJOBaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alHMCH YpPaBHEHUH COOTBETCTBYIOLIUX pEAKLHA U
(opMyIIMpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

C()OPMUPOBAHHOCTb YMEHUH KPUTHUYECKU aHAIU3HPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, MOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJIOJaTh  TpaBUJia  AKOJOTHMYECKU
1eJIecO00pa3HOro TMOBENEHUST B OBITY WU TPYAOBOM JIEATENbHOCTH B LEISIX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JICMCTBUSI HA KUBbIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX
BEILECTB, MOHUMasi cMbica mnokaszatens IIJIK, moscHAT, Ha mpumepax CrnocoObl
YMEHBUIEHUS W TNPEJOTBPAILCHHUS HMX BPEAHOTO BO3ACHCTBUS Ha OPraHU3M
YeJI0BEKa;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBUIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitnst s 3amucu XUMHYECKHUX

bopmyiL.



11 KIIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

cOpPMHPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XMMUHU B IO3HAHUU SIBIICHUN TPUPOIBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN
rpaMOTHOCTH, HEOOXOJUMOM JUIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUYECKHU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO M PUPOTHOM Cpeie;

BJIAJICHUE  CHUCTEMOM  XUMUYECKMX  3HAaHMHA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, W30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(koBaJIeHTHAas, MOHHAsI, METAJLTUYECKAs, BOJOPOAHAS ), KPUCTAITMYECKasl pelIETKa,
TUAMBl XUMHUYECKUX  PEAKUHM, PpacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALINAS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AIEKTPOJUTUYECKON Juccolmanuu, nepuoanuecknii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS SHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKalllie B OCHOBE IMOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTHUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUN U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM IS TEIHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUM;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (GOpMyJ BEIIECTB W  YPAaBHCHMM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HoMmeHknatypy (IUPAC) u TpuBuagbHbie Ha3BaHUS OTACIBHBIX
HEOPTaHUYECKUX BEIIeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHaK, ramiéHas
W3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJICHTHOCTh U CTEMEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKON
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPO/IHAS]) B COCTUHECHUSX, THIT
KPUCTAUTNYECKON PelEéTKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJspHas,
WOHHAs, METAJJTUYECKas), XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCIUHCHUM;

chOpMHPOBAHHOCTh YMEHHUM YCTaHaBJINBATh MPUHAIIICKHOCTh
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpPEACTIEHHOMY KiaccCy/TpyIre



COEJIMHEHUN (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCH/Ibl, OCHOBaHUS,
KHUCIIOTBI, aM(OTEPHbIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacKpbIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (PYHKITNU;

cOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTEMbI
xumudeckux snemeHToB JI. M. MennueneeBa, WCIONb3ys MOHATHA «s-, P-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUICCKHE YPOBHI», OO BSICHITH 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMHYECKUX 3JIEMEHTOB M HUX COCIMHEHHUU MO NMEPUOAAM U
rpynmnam [lepuoandeckoi cuctemsl XuMruYecKux 3yeMeHToB 1. 1. Menneneena;

chOpMHUPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XAMHUYECKUE CBOWCTBA HEOPraHWYECKHUX  BEIIECTB  PA3JIMYHBIX  KJIIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOM CBSA3M MEXKIY HEOPraHUYECKUMHU
BEIIECTBAMU C [IOMOIIBIO YPABHEHUN COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIUPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdekTy peakinu, U3MEHEHHIO CTENEHEW OKHUCICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peakiiy, y4acTHIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABJISATh YpPaBHEHHUS PEaKIUN pPa3IUUHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KaYECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPTaHWYECKHMX BELIECTB, PACMO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPaCKpbhIBaTh CYIIHOCTb  OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATHUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHUMHYECKOM
pEeaKkiuu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelTHero Bo3aenctus (mpunuui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XUMHYECKUE ITPOIIECCHI,
JIe)KAIME B OCHOBE NMPOMBIIUIEHHOIO IOJIYYEHUsI CEPHOM KHCIIOTHI, aMMHAKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUNAX WU
HKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHHUS C HCIOJIb30BaHUEM
MOHSATHUSI «MACcCOBasi J10JIsl BEIIECTBA B pAaCTBOPE», 00BEMHBIX OTHOIIICHUH ra30B MPpHU
XUMUYECKUX PEAKIUSIX, MACcChl BEIIECTBA WIM 00BbEMAa Tra3oB IO HM3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU



BEILECTB, TEIJIOBOro 3¢ (dexkra peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChI
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

chOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyAod M JabopaTopHBIM OOOpYyIOBAaHUEM, a TakXKe MpaBuia OOpalieHHs ¢
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO J1A0OPATOPHBIX
XUMUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMUYECKHUM
AKCIIEPUMEHT (pa3jI0KEHUE MEPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaklvy,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-AHUOHBI, HA KaTUOH AMMOHHSI, PEHIEHUE DKCIIEPUMEHTAIBHBIX 3a/1ad I10
TeMaMm «Metaiey u «Hemeramib»y) B COOTBETCTBHM C MpPaBHIAMH TEXHHUKHU
0e30MacHOCTH MPU OOPAIEHNUU C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
OpPEJCTaBIsATh pPE3yJIbTaTbl XUMHUYECKOIO 3KCIepuMeHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOLIMX peakuuii U (pOpMyIHpOBaThH BEIBOIBI HA OCHOBE 3TUX
pe3yIbTaTOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJY4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIuu, UHTEpHET U 1pyrux);

C(OPMUPOBAHHOCTb ~ YMEHHUW  COONIOATh  TpaBUiIa  DKOJOTUYECKHU
LEJeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JEITEIBHOCTH B LENAX
COXpaHEHHUs] CBOETr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpellbl, OCO3HABAThH
OMACHOCTh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
IPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BELIECTB M
XUMHUUYECKHUX SIBICHUM;

JUISL CIIETIBIX M CJIA0OBUIALIMX OOYyYalOUIMXCsA: YMEHHE HCIIONb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HaueHui JI. bpaiinsa nis 3anmucn XMMUYECKHUX

bopmyiL.



Conep:xkanue y4eOHOTo npeamera « XuMHs»
10 kaacc.

Paznen 1. [Ipenmer oprannueckoil XUMuH. TeopHsi CTPOCHUS OpTraHUYECKIX
coenuHenuit A. M. bytieposa. (2 gaca)

[Ipenmer oprannuecko xumuM. OpraHndecKkhe BEIIECTBA: MPUPOIHBIE,
UCKYCCTBEHHbIE M cuHTeTH4eckue. (OCOOEHHOCTH cOCTaBa M CTPOEHUS
OpraHMYecKHX BemecTB. Buranusm u ero kpax. [lonsarue o0 yreBogopoaax.

OcCHOBHBIE TOJIOKEHUSI TEOPUM XHUMHYECKOro cTpoeHusi byrtneposa.
BanentHocts. CtpykTypHble (OpMYNBI — TOJIHBIE U cOKpaméHHbie. [IpocThie
(onuHapHbBIC) U KpaTHbIE (JIBOWHBICE W TPOWHBIEC) CBSI3U. M30Mepbl U U30MEpHS.
B3anMHoe BiaMsiHUE aTOMOB B MOJIEKYJIE.

JleMoHcTpanuu. HekxoTopbie oOIME€ XUMHUYECKHE CBOMCTBA OPraHUYECKHUX
BEIIECTB: X FOpEHUE, IUIaBlIeHHe U oOyriuBaHue. Mojenu (IapocTep>KHEBbIE U
00BEMHBIE) MOJIEKYJI OPraHMYECKUX COEIMHEHUI pa3HbIX KiaccoB. OmpeneneHue
AJIEMEHTHOT'O COCTaBAa OPTaHUYECKUX COCIUHEHHM.

JlabopaTopHbie OnbIThL. MI3roTOBIEHNE MOJIENIEH OPraHUYECKUX COSTMHEHHM.

Pazzen 2. YrieBonoposl U UX OpUPOAHBIC UCTOUHUKH (12 yacoB)

[IpenenvHble yriaeBogopoasl. Ankansl. OnpeneneHue. ['oMoaornueckui psia
ankaHoB U ero obmas Qopmyna. CTpyKTypHass H30MEpHsl YIJIEPOJAHOW IIETH.
Panukxanel. Homenkiatypa ankaHoB. XMMWYECKHE CBOMCTBA AJIKAHOB: TOPEHHE,
peaklMy 3aMelleHus (raJoreHUpPOBAHUE), PEAKIUS PA3JIOKEHUs] METaHa, pPEaKIUs
JEeruipupoBanus 3TaHa. HaxoxeHue B mpupojie U NpUMEHEHHE.

Henpenenbuble  yrieBogopoabl. AlKeHbl.DU3HUECKHE U XUMHYECKHE
cBoiictBa. OtwieH. [Iponunen. ['omosornueckuii psa ankeHoB. HomeHknarypa.
CrpyktypHas wu3zoMepusi. [IpoMbIlIJIEHHOE TOJY4YeHHE aJKEHOB: KPEKHHI H
JETUIPUPOBAHUE aJKaHOB. Peakmus aeruaparaiiiy 3TaHoJa, Kak JabopaTOpHBIM

Croco0  TMOJy4YeHUs HJTUJICHA. Peakunn nmnpucoequHEHHs:  THUApaTalus,
TUAPOrajJoreHUpPOBAHMUE, rajoreHupOBaHHUE, MOJIUMEPU3ALNH. [TpaBuio
MapkoBHuKkoBa. OKucIeHUE alKeHOB. KauecTBEeHHbIE peakIuu Ha HEMpeaeabHbIe
YTJIEBOIOPOIBL.

Anxanuensl. Kayayku. Homenknatypa. Conpsixénusie nuensl. bytaauen-1,3,
uzonpeH. Peakuus JleGeneBa. Peakuuu npucoenunenus ankaaueHoB. Kayuykwu:
HaTypajbHBIM, CUHTeTHYEeCcKuEe (OyTaaueHOBBIM, M30NpPEHOBbIN). Bynkanuzanus
kKayuyka. Pe3nna. DO0HHUT.

Anxunbl. OOmias xapakTEepUCTHKa TromoJioruyeckoro psjaa. CnocoOsl
o0pa3oBaHMsI Ha3BaHUM AJKMHOB. XUMHUYECKHME CBOMCTBA alleTUJIEHA: TOPEHUE,
peaKuuy MPUCOECINHEHUS: TUAPOTraJOTeHUPOBaHUE, TAJIOTEHUPOBAHNUE, THIPATALIMS
(peakuust KydepoBa), — ero mosiydeHUe M TNpUMEHEHHWE. BUHMIXJIOpUI U €ro
MOJIMMEpHU3alis B NOJUXJIOPBUHUI. [loydeHne u mpuMeHeHue.

Apenbl. beH301, Kak NpeACTaBUTENb APOMAaTUYECKUX YTIEBOAOPOJIOB.
CrtpoeHue ero MOJEKyJIbl W CBOMCTBa (PU3MUECKHME M XUMHUYECKHE CBOICTBa:



TOpEHUE, PeaKluu 3aMelIeHUs] — raJoreHUpoBaHue, HuUTpoBanue. llomyuenue u
npuMeHeHue 6eH3ona. Toyod.

[TpuponHsIil u nonmyTHBIN ra3el. CocTaB NpUpPOAHOTro ra3a. Ero HaxoxaeHue B
npupone. IlpeumyimiecTBa mNpUPOJHOrO Ta3a Kak TOIUIMBA. XUMUYECKas
nepepaboTKka MPUPOAHOrO Trasza: KoHBepcus, mnuponu3. CHHTE3-Ta3 U €ro
IPUMEHEHUE.

[TormyTHbIE ra3sl, ux cocran. [lepepaboTka nomyTHOro ra3a Ha (Ppakuu: CyXoi
ra3, mpomnaH-0yTaHOBasi CMECh, Fa30BbIA OCH3UH.

Hedtes u cmocoObl e€ mepepabotku. CoctaB HepTH M e€ mepepaboTka:
neperonka, KpekuHr, pudopmunr. Hedrenpoaykrsl u ux nonyudenue. [lonstue 00
OKTaHOBOM 4ucie. XUMUYECKUE CIOCOOBI MOBBIIEHUS Ka4yeCTBa OEH3MHA.

Kamennslii yroias u ero nepepadorka. KokcoBaHne KaMEHHOTO YIrisi U €ro
INPOJIYKThI: KOKCOBBI Ta3, aMMuayHas BOJAa, KaMEHHOYIOJIbHAs CMOJa, KOKC.
["a3udukanus KaMeHHOTO YTJIS.

JemoHcTpannu. ['opeHue npenenbHbIX W HENPEIENbHBIX YIJIEBOJOPOIOB:
METaHa, »JTaHa, aneTwieHa. KadecTBEHHblE peakUWW Ha HENPEACIIbHbBIE
yIJI€BOJOPOAbI:  OOECIBEUMBAHWE OJTUIEHOM M AlETWIEHOM  pPAacTBOPOB
nepMaHraHata Kajausi 1 OpoMHOMN BoJbl. OTHOILIEHHE OEH30J1a K 9TUM OKUCITUTEISIM.
Herunparanus stanona. ['mpponus kap6buna kaneuus. Komnexuuu «Hedts u
He(TenpoaAyKTh», «KaMeHHBIN yroiab U MPOAYKTHI €ro nepepadoTkm», «Kayuykm».
Kapra none3npix uckonaemsix PO.

JlabopatopHubiii ombiT Nel. OOHapykeHHE NPOAYKTOB TOPEHUS CBEYH.
HccnenoBanne CBOMCTB KayqyKOB.

Kontponwsnas pabotra Ne 1 «Teopusi cTpoeHUs] OpraHMYECKUX COCTUHECHUIN
A.M. bytneposa. YTiieBOgOpOIb»

Paznen 3. Kucnopoa- u a3oTconepikaiiye oprannieckue coequuenus (14
4acoB)

Opnnoatomuble ciupTbl.MeTanod U 3TaHod. Onpexnenenne. yHKIMOHATbHAS
TUAPOKCWIbHAS Tpynna. [ OMOJIOTMYECKUH PO NPEAENbHBIX  OJHOATOMHBIX
ciuptoB. M3oMepus mosokeHus (QyHKIIMOHAIBHON Tpynmnbl. BomopogHasi cBA3b.
XUMHUYECKHE CBOMCTBA CIUPTOB. AJbJEruiHas rpymnma. Peakuus stepudukanuu,
cinoxueie 3¢upsl. [Ipumenenue cnuprToB. JleiiCTBME METHIIOBOTO W 3TUIIOBOTO
CIIUPTOB HA OPTAHU3M YEJIOBEKA.

MHoOroaroMHsi€ COUPTHI. DTUICHIIIMKOJb, KAK MPEACTABUTED IBYXaTOMHBIX
Y TJIMLIEPUH, KaK MPEJICTaBUTENb TPEXaTOMHBIX CIUPTOB. KauecTBeHHAs peakius Ha
MHOTOAaTOMHBIE CHUPTHI, UX CBOMCTBA, MoyydyeHue W npuMmeHeHue. [lonarue o0
aHTU(puU3ax.

®enon. CTtpoeHue, TMONy4YeHUE, CBOMCTBA M NpUMEHeHue (QeHoda.
KauectBennble peakuuu Ha (eHon. B3anmHOe BiIMsSHHE aTOMOB B MOJIEKYyJe
dbenona.

Anpsierusibl ¥ KeToHbl. GopManbAETUa U alleTaIbIACTU, KaK NpeICTaBUTEIN
aNBJICTUIOB, COCTaB WX MOJeKyn. DyHKIMoHabHAS KapOOHWIIbHAS TpYIIIIA.
KauecTBeHHble peakiuu Ha anpiaeruibl. CBOMCTBA, MOJYYEHUE U MPUMEHEHUE



dopmanbpaeruna M aneranpiaeruna.  Peaknuu  MOJMKOHACHCALMW IS
dbopmanbreruaa. [lonsaTue o KeTOHAX Ha MPUMEPE alETOHA.

Kap6oHoBBIE KHCIOTHI. ['OMOJOTHYECKHA pST MPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. JKupHbIE KapOOHOBBIE KHCIOTH. XHUMHUYECKHE CBOMCTBA
KapOOHOBBIX KUCJIOT. [lolyueHne u npuMeHeHne MypaBbUHON U YKCYCHOM KHUCIIOT.

Crnosxnble 3¢upsl. Kupsl. Peakuus stepudukanmu. Crnoxusie 3gupsl. XKupsl,
UX COCTaB U rUAPOJN3 (KUCIOTHBIN U mienouHoi). Mbuta. ['uapupoBanue xKupoB.

VYrneroasl. CoctaB u kiaccudukanus yriieBoaoB. MoHnocaxapuasl. ['oko3a
kak anpaerugocnupT. CopOuT. MONOYHOKHCIIOE U CIHUPTOBOE OpOXKEHHUE.
®dorocuntes. ucaxapuasl. Caxaposa. [lonucaxapuipl: kpaxmall, HEJUTI0I03a.

AmuHbl. AMuHOrpynna. AMHHBI IPEAEIbHBIE U apOMaTUYEeCKue. AHWIMH.
[Tonyuenne amuHoB. Peaknusa 3vHHHA. XMMHYECKHME CBOWCTBA M NPUMEHEHUE
aMUHOB.

AMMHOKHUCIIOTBI. AMHHOKHCIIOTBI, COCTaB MX MOJIEKYJ] M CBOMCTBAa, Kak
aM(pOTEpHBIX OpPraHMYECKUX COECOUHEHWH. [JMIMH, Kak MpeacTaBUTENb
aMUHOKHUCIOT. [lonmyyenue noauneTnioB peakuuen nonukonaeHcauny. [lonsarue o
MENTUIHON CBS3U.

benku. CrpoeHue Moiekya O€NKOB: NEepBUYHAs, BTOPUYHAS M TPETUUHAS
CTpyKTyphl. KauecTBeHHbIE peakuuu Ha O€NKH, MX THAPOJU3, ACHATypauus U
ouonoruueckue QyHKIUU.

Hemonctpaunu.  [losyyeHne  aibAErMgoOB  OKHUCICHUEM  CIHPTOB.
KauecTBeHHas peakuysi HA MHOTOATOMHBIE CIIUPTHL. 3aBUCUMOCTh PACTBOPUMOCTH
dbeHona B Bojie OT TeMrepaTrypsl. B3aumoseiictBue ¢ OpoMHON BOJOU U XJIOPUIOM
xenesa(lll), kak kauecTBeHHBIE peakiiuu Ha GeHos. Peakiuu cepeOpsHOro 3epkaia
U CO CBeXenoiaydyeHHbIM rTuapokcuaom wMeau(ll) mnpum HarpeBaHuu, Kax
KAUECTBEHHbIE peaKIMu Ha anbaeruasl. OOpasiubl MypaBbUHOW, YKCYCHOM,
NaJIbMUTUHOBOM M CTEAPUHOBOW KUCIIOT M UX pACTBOPUMOCTB B BOJIE. AJIBJIETHIHBIE
CBOMCTBA U CBOKCTBA MHOTOATOMHBIX CIIMPTOB TJIFOKO3bI B PEAKLIUU C TUAPOKCHIOM
meau(ll). Unentudukanus kpaxmana. KauecTBeHHbIE peakiiuu Ha OCIKH.

JlaGoparopuble onbITbl. CpaBHEHHE CKOPOCTH MCIIApEHHs] BOJBI U 3TaHOJA.
PacTtBopuMoCTh rimuepuHa B BojAE. XMUMHUYECKHE CBOWCTBA YKCYCHOM KHUCIIOTHI.
Omnpenenenre HENPeaeIbHOCTH PaCTUTENIBHOTO Macia. Mnentudukanus kpaxmania
B HEKOTOPBIX MNPOAYKTaxX NUTaHUsA. M3roroBieHuE KpaxMaJbHOTO KIeWcTepa.
N3rorosieHne MoAene MOJEKYJd aMHUHOB. M3roTroBieHHE MOJEIH MOJIEKYJIBI
IJIMLMHA.

[Tpaktuueckas pabora Nel. MnenTudukanus opraHu4ecKux COeTMHEHUN.

[IpomesxyTounas arrectauus. KontponsHas padora Ne2

Paznen 4. Oprannueckast XuMus U 00IIECTBO (6 4acoB)

BricokoMoitekyisipabie coequHenus. buorexnosorus. [lepuoasl e€ passurus.
Tpu HampaBiaeHuss OMOTEXHOJOTUU: TeHHas (WM TEHETUYECKasl) WHKEHEPHUS;
KJIETOYHAs WUHKEHEPHSI; ouonoruueckas WHKEHEPHS. ['eneTnuecku
MoauduiupoBandsie  opranu3Mbel  (I'MO) w©  TpaHcreHHas  TPOIYKITHSL.
Knonuposanue. UMMoOunn3zoBanHbie (PEPMEHTHI U UX PUMEHEHHE.



[Momumepsl. Krnaccuduxamuss noaumepoB. VICKycCTBEHHBIE —TMOJIMMEPHI:
LEJUTYJION/T, alleTaTHBIN MENK, BUCKO3a, LETO(aH.

Cunrernueckue mnonumepsl. IlonmMepuszanus W NOJMKOHJEHCALUs, Kak
C0cOObI MoJTyuyeHus: noauMepoB. CuHTeTHueckue kayuyku. [lonuctuposn, Tediion
Y TOJMBHHWIXJIOPUJ, KAK IpeacTaBUTeNN IutacTMacc. CHHTETHYECKUE BOJIOKHA:
KaIlpoOH, HEWJIOH, KEBJIap, JaBCaH.

JemoncTtpannu. Kojuteknum kay4yKoB, IUIACTMACC, CHHTETUYECKUX BOJIOKOH
n u3nenuii u3 Hux. DOEepMEHTATUBHOE PAa3JIOKECHUE MEPOKCHAA BOAOpPOAA C
MOMOIIBIO KaTana3bl CBEKEHATEPTHIX MOPKOBH M KapToders.

Copepxanue y4e0HOr0 npeaMera «XuMHU»
11 knacca.
Paznen 1. Ctpoenue BemecTs. (7 4acoB)

OcHoBHbIE CBeeHHA O cTpoeHuu atoMa. CTpoeHue aroma: COCTaB siapa
(HyKJIOHBI) W JJIeKTpoHHas oOonouka. llonstue 006 wuzotomax. Ilonarue o
XUMHUYECKOM DJIEMEHTE, KAK COBOKYITHOCTHA aTOMOB C OJJMHAKOBBIM 3apsIOM SApa.



[Tepunonnueckas cucrema xumuueckux 3neMeHToB . 1. Menneneea B cBere
Y4YeHHUS O CTpPOoeHHH aroMa. PU3MYECKHM CMBICT MpuHATOM B Tabmmme [ U.
MenzeneeBa CUMBOJMKU: MOPSAKOBOIO HOMEpaA dJJIEMEHTA, HOMEpa Iepuoaa u
HoMepa rpymibl. [loHdaTHEe O BaleHTHBIX AeKTpoHax. OToOpakeHHe CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK AaTOMOB XMMUYECKUX JIIEMEHTOB C TIOMOIIBIO 3JIEKTPOHHBIX
U DJIEKTPOHHO-TpaduyecKkux hopmy.

OObsicHEHUE 3aKOHOMEPHOCTEH M3MEHEHUsI CBOMCTB 3JIEMEHTOB B MepUoAax
Y TPYINNax NEPUOAUYECKON CUCTEMBI, KaK CIEACTBUE UX JIEKTPOHHOTO CTPOECHUS.
DNEKTPOHHBIE CEMENCTBA XUMHUECKUX AJIIEMEHTOB.

CpaBnHenue Ilepuoanueckoro 3akoHa U TEOPUM XUMUYECKOTO CTPOCHUS Ha
bunocodckoit OCHOBE: MPEAMOCHUTKN OTKPBITHS [leproandeckoro 3aKkoHa ¥ TEOPUH
XAMHUYECKOTO CTPOCHUSI OPraHWYECKHUX COCIMHEHUN; POJIb JIUYHOCTA B UCTOPUH
XVMMWU; 3HAYCHUE TTPAKTUKU B CTAHOBIICHUU U PA3BUTUU XUMHUYECKUX TEOPUHU.

NoHnHas xumuyeckas CBSI3b U HOHHbIE KPUCTAJUIMYECKHE pelIETKU. KaTnoHsl
Y aHUOHBI: WX 3apsijibl U KJIacCHU(PUKALUS MO COCTAaBY Ha IMPOCTHIE U CIIOKHBIE.
IIpencraBurenmy. [TonstTne 00 wWOHHON XUMHUYECKOW cBs3u. loHHas
KpUCTaJUIMUecKasi pemeérka U (U3NUECKHe CBOMCTBA BEIIECTB, OOYCIOBJICHHBIC
3THUM CTPOECHHUEM.

KoBanentHas  xumuueckas  CBSI3b. ATOMHBIE UM MOJIEKYJIIPHBIC
KPUCTAJUINYECKUE PELIETKH. ITonsTHe 0 KOBAJICHTHOU CBSI3HU.
DIIEKTPOOTPULIATEIIBHOCTh, HEMNOJISIPHAS W TMOJAPHAS KOBAJIEHTHBIE CBA3U.
KpaTHOCTh KOBAJIEHTHOH CBA3M. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHBIX CBS3EH:
OOMEHHBI M JIOHOPHO- aKUENTOpHbIN. [lONSpHOCTH MOJEKYJbI, KaK CIEACTBUE
MOJIIPHOCTH CBSI3M UM T€OMETPUU MOJIEKYJbl. Kpucrammmueckue pemeTkd ¢ 3TUM
TUTIOM CBSI3U: MOJIEKYJIApHbIE W aToMHble. Du3NYEeCKUe CBONCTBA BEUIECTB,
00YCJIOBJICHHBIE TUTIOM KPUCTAINTUYECKUX PEHIETOK.

Meramnuyeckas cBs3b. [IoOHATHE O METAIIIMYECKON CBA3U U METAJUIMYECKUX
KPUCTAJUIMYECKUX pemérkax. Pu3nyecKkue CBOMCTBA METAUIOB HA OCHOBE HX
KPUCTAJUIMYECKOTO CTpoeHus. [IpuMeHeHne MeTayuioB Ha OCHOBE HMX CBOMCTB.
YEpHble 1 LIBETHBIE CIUIABBL.

Bopoponnas XAMUYECKas CBS3b. MexmonekyssapHas 51
BHYTPUMOJIEKYJISIpDHAsE ~ BOJOPOJHBIE  CBSI3U. 3HAUEHHE  MEXMOJICKYJISIPHBIX
BOJIOPOAHBIX CBSA3€U B IIPUPOJIE U )KU3HU YEIIOBEKA.

[Tomumepnl.  [lomyuyeHne TOAMMEPOB pEaKUsAMU MOJIUMEpPHU3ALMU U
MOJMKOHAEHCAIMU. BakHeillmme mnpencTaBUTeNM IIaCTMACC M BOJOKOH, HX
MOJTy4€HUE, CBOMCTBA U MpUMEHEHNE. [[oHSITHE O HEOPraHUYECKUX MTOJIMMEPAX U UX
MPEJICTABUTEIH.

Hucnepcuble cucteMsbl. [lonsatre o aucnepcHoi (aze M AUCTIEPCUOHHOU
cpeae. ArperatHoe COCTOSIHUE pa3mep dacTull (a3bl, Kak OCHOBa JIs
KJ1accu(puKauy JUCTIEPCHBIX CUCTEM. DMYJIbCUU, CYCTICH3UH, a9PO30JIU — TPYIIIIHI

rpyOOJMCIIEPCHBIX CHUCTEM, WX TPEACTABUTEIU. 30JIM W TEId — TPYIIIbI
TOHKOJUCIIEPCHBIX CHUCTEM, HUX MNpeactaBuTenu. lloHatue o cuHepesnce u
KOAryJISALUU.

Knaccuduxanus HEOPTaHUYECKUX COCIMHEHUU. Howmenknarypa.

['eneTnyeckas CBS3b MCIKAY KJIaCCaMHU.



JemoncTpauuu. [lepronndeckoin cucteMbl XUMUYECKUX 3ineMmeHToB I, U.
MenneneeBa B pa3nuuHbIX dopmax. Mojiesb HOHHON KPUCTAJUIMUECKON PEIIETKA
Ha TpUMepe XJopuaa Hartpusa. MuHepanabl € 3TUM THIOM KPUCTAUIMYECKON
PEMETKOM: KaJIbIUT, TAIUT. MOIEIIN MOJIEKYJIIPHONU KPUCTALUIMYECKON PEIIETKU Ha
MPUMEPE «CYXOTO JbAa» WA HMOJAa U ATOMHOW KPHUCTAJUIMYECKON PEIIETKH Ha
npuMepe anmMasa, rpadura uim kBapua. Mozenb MoJsipHoro oobéma raza. Moaenu
KPUCTAJUIMYECKUX PEMIETOK HEKOTOphIX MeTaiwioB. Komekuuu  o0pas3ion
Pa3JIMYHBIX IUCTEPCHBIX cucTeM. CUHEpE3UC U KOArysiius.

Jlabopatopubie onbIThl. KOHCTpyHpoBaHHE MOAECIH  METAJUIMYECKOU
XuMHUueckoil cBsi3u. [lonmydeHuwe KOJUIOMIHOTO pacTBOpa KypUHOTO Oerka,
MCCIICJOBAHUE €TI0 CBOMCTB C IOMOINBIO JIA3EPHOM YKa3KW M IIPOBEIECHUE €T0
neHatypauud. [loayyeHue sMylbCHM PACTHTENIBHOIO Macia M HaOJoIeHue 3a €€
paccinoenueM. [lonydeHue cycrneH3nn «M3BECTKOBOTO MOJIOKa» W HaONIOJACHHUE 32
€€ ceqUMEHTAalUEN.

Paznen 2. Xumudeckue peakiuu. (7 4acoB)

Knaccudukanysa XuMUYEeCKUX peakiuidi. AJUIOTpONU3anus U U30Mepu3alys,
KaK peakuuu Oe3 M3MEHEHHs COCTaBa BEIIECTB. AIIOTpONUS U €€ MPUUYHUHBL
Knaccudukanusa peakuuii 1Mo pa3jaddyHbIM OCHOBAHHUSM: IO YHUCIY U COCTaBY
pEareHToB W MPOAYKTOB, MO (ha3e, MO HCIOIB30BAHUIO KaTalu3aTopa WU
(dbepmenTa, no TermoBoMy 3P ¢hexTy. TepMOXUMUYECKHE YPABHEHUS PEAKLIUM.

CxopocTh XUMUYECKHX peakuui. MaKkTOpbl, OT KOTOPBIX 3aBUCUT CKOPOCTH
XUMHUYECKUX PEAKLMHI: MPUPOJA PEArnpyrolMX BEIIECTB, TEMIIEPATypa, MJIOMAIb
UX CONPHUKOCHOBEHHMsI PEArHPYIOIIMX BELIECTB, UX KOHLEHTpaLus, MPUCYTCTBUE
karanuzatopa. llonsatue o katanmuze. DepMeHTb, Kak OHOJIOTHYECKUE
KaTajan3aTopbl. UHrHOUMTOPHI, KaK «@HTOHUMBID» KaTalu3aTOPOB U UX 3HAUYEHUE.

XHUMHUYECKOE paBHOBECHE U CIOCOOBI ero cMmemenus. Kiaccudukaims
XUMHUYECKUX peaklui Mo Npu3HaKy MX HampaBieHus. lloHstue o0 oOpaTuMbIx
peakuusix W XumuueckoMm paBHoBecuu. Ilpunmun Jle-Illarense u crocoObl
CMENIEHUS] XMMUYECKOro paBHoBecHs. OOI1as XxapakTepUCTHKA Peakluid CUHTE30B
amMmuaka u okcuaa cepol(V1) u paccMOTpeHHe YCIOBUM CMEILIEHUS UX PaBHOBECHS
Ha IIPOU3BOJICTBE.

DnekTpoiuTuueckas qucconuaius. CUIIbHbIC U CITA0bIe DJIEKTPOIUTHI.

I'unponus. O6patuMbIil 1 HEOOPATUMBIN THIPOJIU3BL. [ UAPOIHU3 CONEl U ero
TUnbl. ['MApONINU3 OpraHMYecKrX COEIMHEHHN B KMBBIX OPraHM3MOB, KaK OCHOBA
oOMeHa BemecTB. [loHaTre 06 sHEpreTnyecKkoM 0OMEHeE B KJIETKE U POJIH THIPOIN3a
B HEM.

OKHCIINTENTEHO-BOCCTAHOBUTENbHBIE peakuuu. (CTeneHb OKHUCICHHS U €€
orpeaeneHue no Gopmyaam OpraHMueCKUX U HEOPraHMUYECKHUX BEIECTB. DJIEMEHThI
Y BEIIECTBA, KAK OKUCIIUTEIN U BOCCTAaHOBUTENH. [ToHATHE O mponieccax OKUCIEHUS
U BoccTaHOBJIeHHA. COCTaBlIeHHE YpPAaBHEHMI XUMUYECKHX pPEaKLUi Ha OCHOBE
AIIEKTPOHHOTO OajaHca.

DNEeKTpoJIU3 PACIUIABOB U PACTBOPOB DJIEKTPOJIMTOB. XapaKTepUCTUKA
AIEKTPOJIN3a, KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TMpouecca. OcobeHHOoCTH



ANEKTPOJIN3a, MPOTEKAIOUIETO0 B PacTBOpax JJIEKTpoJuToB. IIpakTmueckoe
IIPUMEHEHUE DJJIEKTPOJIM3a: IIOJIy4eHHE TaJIOT€HOB, BOJOPOJA, KHUCIOPOJA,
LICJIOYHBIX METAJUIOB M IIIEJIOUEH, a TAK)KE aJTFOMHHMS AJIEKTPOJIU30M pacCIlIaBOB U
pacTBOpPOB COEAMHEHMM OTUX 3jeMeHTOB. [loHATHE O TraJbBaHOIUIACTHUKE,
rajJbBaHOCTETUH, pa()MHUPOBAHNHN [IBETHBIX METAJLIOB.

PacuerHpie 3amaun. PacdeTsl 1O ypaBHEHUSM XUMHUYECKHX PEAKIHM.
TepmoxuMuyeckne pacdersl. PacdeTrsl ¢ HCIOJIB30BAHMEM «MAacCCOBOM J0JIM
BEILIECTBAY

JleMoHcTpanuu. PacTBOpeHHe CEpHOM KHMCIIOTBI U AMMHUAYHOM CEIIUTPHI U
¢dukcalus TEIUIOBBIX SBJICHUMN AJS ATHX MpoleccoB. BzanMonelicTBus pacTBOpoOB
COJISTHOM, CEPHOM M YKCYCHOM KUCJIOT OJJMHAKOBOM KOHUEHTPAIMU C OJJTUHAKOBBIMU
KycOoukaMu (TpaHyJiaMH) IMHKA U B3aUMOJEHCTBHE OJJMHAKOBBIX KYCOUKOB PAa3HBIX
METauIoB (MarHus, IIMHKA, ’EJe3a) C paCTBOPOM COJSTHOM KUCIOTHI, KaK MPUMEP
3aBUCHUMOCTH  CKOPOCTH XUMHYECKUX pEaKUUd OT MPUPOABI  BEILECTB.
B3aumopeiicTBie pacTBOpOB THOCYJIb(aTa HaTpHsl KOHIIEHTPAIUU U TeMIIepaTyphbl
C pacTBOPOM CEpPHOM  KHUCIOTBL. MoOAEnMpoBaHUE  «KUILALLETO  CJIOSD».
Hcnonp30BaHne HEOPTaHUYECKUX KaTallu3aTOPOB (Cosei xkene3a, NoaAnIa Kainus) u
IPUPOJIHBIX OOBEKTOB, COJEP)KALIMX KaTanasy (CbIpoe MsICO, KapTogenb) s
Pa3JIOKEHHs NIEPOKCUIA BOIOpoaa. B3anmonecTBrue UHKA C COJIAHOW KUCIOTOU
HUTPATOM cepedpa, KaKk IpUMEPhl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM peakuuil U
peakuun oobmena. KoHcTpyupoBaHue mojienu 3aekTposn3épa. Bugeopparmenrt c
IIPOMBIIIJICHHONW YCTAHOBKH JUISI TIOJIYYEHUS aJIFOMUHUS.

JlabopaTopHnsiii onbiT Nel. Mmmoctpanus npasuia beprosie Ha npakTUke —
MIPOBEICHHUE PEAKIIM ¢ 00pa30BaHUEM OCaJIKa, ra3a U BOBI.

[Ipaktuueckass padora Nel. PemeHue skcrnepuMeHTaNbHBIX 3a7a4 [0 TEME
«XUMHUYECKas PEAKLIHSY.

KontponbHas padota Ne 1 «Ctpoenue BemecTBa. XUMHUECKasT PEAKITUS)

Paznen 3. BemectBa u ux cBoiictBa. (164acoB)

Meramibl. Ou3nyecKkue CBOMCTBA METAJJIOB, KaK (PYHKUHUS UX CTPOCHHS.
J[lenenne MeTajNIOB HA TPYNNbl B TEXHUKE M XUMHUH. XUMHYECKHE CBOWMCTBA
METAJUIOB M DJJIEKTPOXUMHYECKMH  psAx  HanpsbkeHud.  I[lomsatme o
metauiotepmun.llomyuenne meramnos. [IpuMeHeHre MeTamioB B ObITY U TEXHUKE.
CnaBbl METaJUIOB. XMMUYECKHE CBOMCTBA BAXKHEHIIIUX METAJIOB: HATPHUs, Kalus,
KaJIbIIUsI, MAarHusl, aJIOMHUHUS, IIMHKA, XpOMa, KeJie3a, MEJIU.

Hewmeramnel. bnaropoansie raszel. Hemeramisl kak okuciurenu. Hemeramsl
KaK BOCCTaHOBUTENH. Psiy ajekTpooTpruiaTeIbHOCTH. MIHEepTHBIC MiTh OJ1aropo IHbIC
raspl. AmoTponusi. XUMHUYECKHE CBOMCTBA HEMETAJUIOB: KHUCIOPO, a30T, cepa,
docdop, yraepoa. [IpumeHeHne HeMETaIIOB.

Kucnorel Heopranwueckue u opraHudeckue. KHUCIOTBI C TOYKH 3pECHUS
aTOMHO-MOJICKYJIIPHOTO  ydyeHus. KHCIOTBI € TOYKM 3pEHUS  TEOpUHU
AIEKTPOJUTHYECKON auccoruanvu. KucioTel ¢ TOYKM 3pEHUs] MPOTOHHOW TEOPHUH.
OO6mue xXumMruyeckue cBoMcTBa KUcaoT. Kiaccudukarus KUCoT.

OcHOBaHMSI HEOPraHUYECKUE U opranndeckue. OCHOBaHUS C TOYKHU 3PCHUS
aTOMHO-MOJIEKYJISIpHOTO  y4yeHusl. OCHOBaHUA C TOYKHM 3pEHUS TEOpUHU



ANEKTPOIUTHYECKON auccounauud. OCHOBaHUS € TOYKHA 3PEHUS IMPOTOHHOM
teopuu. Knaccudpukanus ocHoBaHMA. XMMHYECKHE CBOMCTBA OpPraHUYECKHX U
HEOPraHWYECKUX OCHOBAHMM.

AM(poTepHblE  COEIMHEHUST  HEOpPraHMYeCKUEe U OpraHUYECKHUE.
Heopranuueckue am@oTepHbIE COEIMHEHUS: OKCHIbl M THJIPOKCHIBI, — UX
CBOMCTBAa M moiydeHHe. AM(POTEpHbIE OPraHUYECKHUE COCIUHEHMSI Ha IpUMEpe
aMUHOKHUCIOT. IlenTuasl v nenTuaHas CBA3b.

Comu. Knaccudukanus coneit. XKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEHUSI.
[lepexon kapbonaTta B ruapokapOoHaT u oOpaTHo. OOIIMEe XUMUYECKUE CBOWCTBA
COJICH.

Pacuernbie 3amaum. Pacuersl Macchl BellecTBA WM O0bEMa ra3oB IO
U3BECTHOMY KOJHUYECTBY BEILIECTBA, MACCE WM 00bEMY OJHOTO U3 YUaCTBYIOIINX B
peaKIuy BelecTB. PacyeTsl, €Ci OJHO U3 BEIIECTB UMEET IPUMECH.

Hemonctpaunu.  Kommekuus — MeramuioB.  Kosuleknuss ~— HeMETaJlIoB.
B3anmonelicTBue KOHLICHTPUPOBAHHOW Aa30THOM KHUCIOTBI C MeApto. Bcembliika
TEPMUTHOU cMmecu. Bcembllika 4€pHOro mopoxa. BBITECHEHHME Tallor€HOB U3 HX
pacTBOpPOB JPYIMMU rajoreHamu. B3aumonencTsue napoB KOHIICHTPUPOBAHHBIX
PacTBOPOB COJIIHOM KUCJIOTHI M aMMHUaka («abIM 0e3 orus»). [lomyuenune ammuaka
U U3y4YECHUE €r0 CBOMCTB. PaszyiMuHbIe Cilydyau B3auMMOJCHCTBHs PAaCTBOPOB COJIEU
QIIOMHUHUA €O IEN0Ybt0. [lomydeHue KECTKONU BOABI M yCTpaHEHUE €€ KECTKOCTH.

JIabopaTopHsiil onbIT Ne2. [TonyyeHue HEpaCTBOPUMOIO THAPOKCHIA U €T0
B3aMMOJICHCTBUE C KHUCIOTOW. MccienoBaHue KOHIIEHTPUPOBAHHBIX PacTBOPOB
COJIIHOM M YKCYCHOW KHCJIOT KamreJIbHbIM METOJOM IpH UX pa30aBiI€HUU BOJIOH.
[Tonyyenne amdoTepHOro THApPOKCHUIA W HU3y4deHUE ero cBOMCTB. IIpoBeneHue
KAUYECTBEHHBIX PEAKLIMN MO OMPEAEIECHUIO COCTABA COJIH.

[Ipaktuueckass padora Ne2. PemieHue skcrepuMEHTaNbHBIX 337a4 [0 TEME
«Meraiby.

[Ipaktuueckas padora Ne3. Pemienue skcrepuMeHTaIbHBIX 3a7a4 [0 TEME
«HemeTramsy.

IIpomexyTrounas arrecrauus. TecTupoBaHue.

Paznen 4. Xumus u coBpeMeHHOe o01IecTBO. (4 daca)

[IpousBoacTBO amMmmMuaka U MetaHoia. [IoOHATHE O XUMUYECKOW TEXHOJIOTUU.
XHUMHUYECKHUE PEaKIIMK B IPOU3BOJICTBE aMMHUaKa U MeTaHoja. O0ras
KJIacCU(UKAIIMOHHAS XapaKTepHUCTHKAa PEaKIMi CHHTE3a B IIPOM3BOJICTBE ITHUX
poAyKToB. HaydHble nmpUHUHKIBI, JEXKAIIKUE B OCHOBE ITPOM3BOACTBA AMMHAKA U
MeTaHosa. CpaBHEHHUE ATUX MPOU3BOJICTB.

XUMHUYECKasi TPaMOTHOCTh KaK KOMIIOHEHT OOIed KyJIbTypbl YelOBEKa.
MapkupoBKka yHaKOBOUYHBIX MaTEpPHAIOB, SJEKTPOHUKHA W OBITOBOM TEXHUKH,
HKOJIOTUYHOI'0 TOBApa, MPOAYKTOB MUTAHUSA, STUKETOK 0 YXOay 3a oAex 0. Ponb
XUMHUH B 00ECIIEYEHUHN IKOJIOTHYECKOM, SJHEPTreTUUECKOM, MUIIEBON O€30MMacHOCTH,
Pa3BUTUU MEIULIMHBI. XUMUS U 3J0POBbE UeJIOBEKA. YEIIOBEK B MUPE XUMUYECKUX
BEIIECTB U MAaTEpUAJIOB.



JlemoHcTpannn. Mojenb NMPOMBIIUIEHHOW YCTaHOBKH IIOJy4EHHUS CEPHOU
KUCIOThl. MoJienb KOJOHHBI CHHTE3a aMMuaka. BuaeodparMeHTbl u ciaiiabl O
CTEIIEHHU DKOJIOTHYECKONW YUCTOTHI TOBApA.

JIaGoparopHbiii onbIT Ne3. M3ydyeHne MapKUpOBOK pa3iMUYHBIX BHJIOB
IIPOMBILUICHHBIX U ITPOJIOBOJIBCTBEHHBIX TOBAPOB



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KoaudecTBO 9acoB

HaumeHoBaHue pa3ieioB U TeM DJiIeKTpoHHbIe (HU(POBHIE)
Ne i/t Kontpoabnbie | IpakTnueckune
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3neu 1. TeopeTuyeckue 0OCHOBBI OPTaHUYECKOH XUMUM
[Ipenmer opranunyeckoit xumuu. Teopus https://academy-
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 2 0 0 content.apkpro.ru/lesson/a9f3d191-
M. bytneposa Sele-4e24-ac02-efb16fa49f6a
Htoro no pazneny 2
Pazneu 2. YrieBoaopoabl M UX NPUPOAHbIE HCTOYHUKH
https://academy-
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HemnpenenpHbIe yriieBoOPOIBI: ATKEHBI https://academy-
2.2 P yr POABE: ’ ) 0 1 content.apkpro.ru/lesson/4038171e-
ATQ/IHCHEL, AITKHHET 4158-4bd1-ae98-18dc1cfh9399
https://academy-
2.3 ApOoMaTHYEeCKUE YTIIEBOAOPOIBI 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
IT
24 PHPOZUBIC HCTORHHI YTTCBONOPOAIOR 1 3 1 0 https://lesson.edu.ru/04/10
uX rnepepadoTka
Hroro no pasneny 12

Pasznen 3. Kucaopoacoa- u a3orcojaepxaiye OpraHuyecKkue coeinHeHust



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

https://academy-

3.1 Cruptel. deron 4 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
https://academy-

A . Kapo .
3.2 Cﬂbﬂemﬂm APOOHOBBIC KHCIOTHL 4 content.apkpro.ru/lesson/8664b319-
TOXKHEIE J)UPEL 0ba3-4945-h076-ch7ae5858b90
https://academy-

3.3 VYrineBosl 1 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
https://academy-

3.4 Awmunbl. AMUHOKHACIOTEL. beku 5 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Hroro no pazneny 14
Paznen 4. Opranuyeckasi XuMusi 1 001IECTBO
b i .K .
4.1 HMOTEXHOJOTITL TLIACTMACCH. RayTyRH 6 https://lesson.edu.ru/04/10
Bosokna
Wroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KITACC

KoanuectBo yacos JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungpoBbie
Ne n/n P KourpoJusbnbie | IIpakTHyeckue (ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpnea 1. CtpoeHue BemecTBa
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u [lepuoanueckas cucteMa XUMUYECKUX 7 0 0 https://lesson.edu.ru/04/10
anemeHToB /1. I. Menaeneena
Uroro no pazneny 7
Paznen 2. Xumunuyeckue peakuuu
K o
2.1 JACCHOUKALHA XUMUHECKIX PEAKIUHH 110 7 1 1 https://lesson.edu.ru/04/10
Pa3JIMYHBIM IIpHU3HAKaM
Uroro no pazneny 7 1 1 https://lesson.edu.ru/04/10
Pa3nen 3. BemecTBa u X CBOWCTBA
3.1 Merannbl 0 1 https://lesson.edu.ru/04/10
3.2 Hewmeramisr 4 0 1
O
3.3 CHOBHBIC fHaCCH HeOpTamecnt 6 1 0 https://lesson.edu.ru/04/10
COCANHCHUN
Uroro no pazneny 16
Paznen 4. Xumusi u coBpeMeHHOe 00111eCTBO https://lesson.edu.ru/04/10
4.1 Xumus 1 COBpeMEHHOE 00IIeCTBO https://lesson.edu.ru/04/10
Hroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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