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Ilnanupyemble pe3yabTaThl 0CBOEHHS Y4eOHOI0 MpeMeTa, Kypca

OCO3HAaHHUE OOYYAIOUIUMHUCS POCCHUMCKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUCHHUIO;

I[eJICHANPAaBJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJIFOYEBBIX [ICHHOCTEH U UCTOPUYECKUX TPAAUIIMK 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIMMHU II€JI0CTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHUs;

HaJIM4Yue TMPaBOCO3HAHUS AKOJOTHUECKON KYIbTYpPHl U CIIOCOOHOCTH CTaBUTh
IIEJIN ¥ CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE peE3yJIbTaThl OCBOCHHS MpeaMeTa «XHUMHS» JOCTUTaloTCs B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEITEIHBHOCTH B COOTBETCTBUHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HujcasaMd POCCHMCKOr0 TIpakIaHCKOTO OOIIECTBa, NMPUHATHIMA B OOIICCTBE
HOpMaMd W TIpaBWJIaMH  TIOBEJACHHUSA,  CIIOCOOCTBYIOIIMMH  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0yyJarommxcs.

JIngyHOCTHBIE pE3ynbTaThl OCBOSHUS TpEAMETa «XHUMHS» OTPAKAIOT
c(hOpMHUPOBAHHOCTh OIIBITA II03HABATEILHOM M TMPAKTUYECKOM JICSITCIHHOCTH
O0Oy4Yaromuxcsl Mo peaan3aiui IPUHSATHIX B OOLIECTBE IEHHOCTEH, B TOM YHCJIE B
YacTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00s3aHHOCTEH,
YBaKCHHS K 3aKOHY U ITPABOIIOPSIKY;

MPEACTABICHUSI O COLMAIBbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JESATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M TMO3HABATENIbHBIX 3a/a4, BHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W NPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YYCOHOU €SI TEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMSI

[EHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAy4HOMY HAacCJEIUI0
OTE€YECTBCHHON XMMUH;

YBOKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTHM TEOPUU M TMPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTWKEHHUS HAyKHU €CTh Pe3yjbTaT



JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPYa YYEHBIX U MPAKTUKOB;

WHTEpeCca M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSA, STUYECKOT0 TOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHE IIOCIEACTBUI 3THX
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 300pOBOro U 0Oe€30mMacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJItoicHUsT TpaBwil 0e30MacHOTO OOpallleHHs C BElIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTH€ B PEIICHUM MPaKTUYECKUX 3ajad
CoLlIMaJbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbl);

UHTEepeca K MPAaKTHUECKOMY M3YUYEHHIO MPOQPECCHI pa3IuyHOro pojaa, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3ysbTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJbHOM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;



MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHHUSI HEOOXOIUMOCTH HCIOJb30BAHUSA JOCTHXKEHUNW XUMHH JUIS
peleHns BONPOCOB PAllMOHAIBHOIO IIPUPOAOIIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAILIAT HX;

HAJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLUICHUS, SKOJIOTHYECKON KYIbTYPHI,
ombITa NEATEIIBHOCTH DKOJIOTHYECKON HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, CIIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSATH HUJCOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMHpOBaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IPEACTaBICHUS 00 OKpPY>KAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UUBUJIM3AINU: B €€ TYMAaHHCTUYECKOM HAIPaBJICHHOCTH W BAXXHOW pOJIA B
CO3JaHUM HOBOM 0a3bl MAaTepUaIbHOU KYJbTYphI, PEIICHUH I100aIbHBIX TpodsieM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIICUCHUH YCIOBUMN
YCHENIHOTO TPpyJa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHATN3a U OOBSICHEHUS SBICHHUM OKPY’KAIOIIETO MUpPA U
MIPOUCXOMSININUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHBIX KU3HCHHBIX CUTYAIUsX;

MHTEpeca K O3HAHMIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;



MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax nmpodeccruoHambHOM

NEATEIIBHOCTH.
METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI Y4EOHOIro MpeameTa «XUMHUs» Ha
YPOBHE CpeAHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopMupoBaHUs MUPOBO33PEHUS oOyyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
IPOLIECC, CUCTEMA, HAYYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJlbHble Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PErYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUU 00yYaroINXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTEJIbHBIMH, KOMMYHUKATUBHBIMU W  PETYJISITUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU NOo3HABaTeJIbHbIMHU
JelCTBUSIMM:

1) 6a30Bble JJOruvYecKune JaeicTBUSI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAEHATh LENU JESATECIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUIEHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIIMUE MOHSTHS JJISI OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUI;

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

YCTaHABIIUBATh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMUECKHE PACCYXXJCHHUS (MHAYKTUBHbBIC, JEAYKTHUBHbBIC, TIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUsS B PaCCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;



MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBbBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peaKuuu — MpH PEIICHWH YYeOHBIX IMO3HABATEIbHBIX W TMPAKTUYECKUX 3ajad,
NPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peaKkuuu;

dbopMyIupoBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHl B KaueCTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMS THIOTE3BI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJITAHUPOBAHUS M  IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSATENIbHO IPOrHO3UPOBATh €ro pe3ysbTaTr, (OopMYyIUpOBATH
0000LIEHNS U BBIBOABI OTHOCUTENIBLHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JeSITEIbBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/1ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XHMHUYECKOTO COJEp)KaHHs, CIpPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaIMK, HEOOXOMUMOW Ui BBIMOJHEHUS YYEOHBIX 3aaad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMYy  TNpEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: MpPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEBUATYPBI, HOMEHKIIATYPY;



UCIIOJIB30BaTh M IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISJHOCTH.

OgJlaieHHe YHHBEPCAJbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ IUajora W/viH
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEJILHO BBINIOJHEHUS MPEUI0KEHHOH 3a1a4u;

BBICTYIIaTh C IPE3EHTAlUel pe3yJbTaTOB IMO3HABATEIBbHON JESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peajn3aluu y4eOHOro MpoeKTa U (HopMyIHpoBaTh BHIBOJBI
10 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHUS MO3ULIMN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

OgiaieHHe YHUBEPCAJbLHBIMU PErysiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILIECTBISATh CBOKO I103HABATENIbHYIO
NEeSATENIbHOCTD, ONpezensds €€ Lelu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YY€OHBIX UM HCCIIENOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN C€rnoco0 HMX peueHuss ¢ Y4ETOM TMOJIyYEHHs] HOBBIX 3HAHHHA O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYULIECTBJISTh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XHUMHUYECKOM  COCTaBIISIONICH
€CTEeCTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHUM B TIO3HAHUM SIBJICHUI
npupoasl, B  (QOPMUPOBAHWUM MBINIUICHUS W KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs PEIICHUS IPAKTUICCKUX 3a71ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO W MPUPOHON
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHMYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOTIOJIATalOIINE TMOHATHS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJICKTPOOTPUIIATEILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paguKall, U30MepHusi, U30MEPhI, TOMOJIOTHUECKUN PsiZl, TOMOJIOTH, YIJI€BOAOPOIbI,



KHUCIIOPOJ, U a30TCOJEpXkAIIUe COEAMHEHHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYCCKUN S3BIK XWMHU;, MHUPOBO33PCHUYECCKUE 3HAHUS,
JeKalue B OCHOBE MOHUMAaHUS MPUYMHHOCTH W CUCTEMHOCTH XHMHYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUM Ba)XHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOHN JACATEIPHOCTH YEIOBEKA,;

c(hOpPMHPOBAHHOCTh YMEHUU BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSTHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONIUE TIOHSTHS MPHU
OIMKMCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHUYECKUX COCTMHECHHUI;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTABJICHHSI MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAIIEHHON)
GbopMyaT OpraHMYECKHX BEMIECTB W yPaBHEHUH XUMHYECKHUX  PEAKIUH,
U3rOTaBJIMBATh MOJICIIM MOJIEKYJI OPraHUYECKUX BEIIECTB IS WIUIIOCTPALIUUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3YyYEHHBIX
OPTraHWUYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIACCy/Tpynne COeauHEHUN (YyTIIeBOJOPOABI, KHCIOPOA M a30TCOACpPIKAIINe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUA IIO
cuctematudyeckoit Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIC
Ha3BaHUS OT/ACIBHBIX OPraHMYECKUX BEIICCTB (ITHIICH, MPOMIICH, alleTHJICH,
STWJICHTJIMKOMb, TIHIECPUH, (eHOoN, (HOopMaNbIeTH, alneTaabIeTHI, MypaBbHHAsA
KHCIIOTa, YKCYCHAs KHCJI0Ta, OJICMHOBAsI KUCJIOTA, CTEApUHOBAS KHCIIOTA, TIIFOK03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

cOPMHPOBAHHOCTh YMEHHSI OMNPENCISITh BHUABI XUMHUYECKON CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUSI MACCHI BEIIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3MYeCKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABHTENICH pPa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJICH, alleTHUJICH,
Oyramuen-1,3, merunOyramueH-1,3, GeH307, METaHON, ITAHOJ, STUJICHTIIUKOJD,
TIIALEePUH, (EHOJI, aleTalbJIerua, MypaBbUHAsI M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTA), MILTIOCTPUPOBATh TCHETHIECCKYFO
CBS3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIINX XHUMHUYCCKHUX PEAKIUHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;



c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbsi (He(Th, MPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKu U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOPMHPOBAHHOCTh YMEHHUW TIPOBOJAUTH BBIYUCICHHUS 110 XHMHYECCKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMUYECTBA MCXOIHOTO BEIIECTBA WM MPOAYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOPMHPOBAHHOCTh YMEHHMHM BIIQJIETh CHUCTEMOW 3HAHWUH 00 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCIOJIb3yeMbIX B XUMHUH TIPH MU3yUYCHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOI0ICHNEe, N3MEPEHHUE, IKCIIEPUMEHT, MOJICTTMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUuN B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM M UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXkKe IMpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSAMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHH TUTAHUPOBATH W BBHITIOJHATh XUMHYECKHM
AKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKUX BEIIECTB MPU HATPEBAHWH, ITOTYUCHUE
STWJIEHA WM W3YYCHHE €ro CBOMCTB, KauyeCTBEHHbIE PEAKIUU OPraHUYeCKHUX
BEII[ECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHMHM C TIpaBHJIaMH TEXHUKA OE30MAaCHOCTH TpH OOpaIleHuu C
BEIIECTBAMH U JIA0OpaTOPHBIM O00OpPYAOBAaHWEM, TPEACTABIATH PE3YyIbTaThI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYFOIIHMX
peakuuii 1 GOpMyITUPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIMU3UPOBATH XHUMUUYECKYIO
uH(pOpMaIMIO, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TIpaBUJia  DKOJOTHYECKHU
1€JIECO00Pa3HOT0 TOBEICHUS B OBITY W TPYJIOBOM NEATEILHOCTH B IIEJISIX
COXpaHEHUsS] CBOETO 3JI0POBBSl M OKPYKAIOIMIECH MPUPOTHON Cpebl, OCO3HABATH
OITACHOCTh BO3JICHCTBHUS HA KUBBIC OPTaHU3MBI ONPEICIEHHBIX OPraHUYCCKUX
BEIIECTB, MOHMMasi cMbica Tokaszatens IIJIK, moscHITh Ha mpuMepax CIocoObI
YMEHBIIICHUS W TPEIOTBPAIICHUS] HMX BPEAHOTO BO3JACUCTBUS HA OpPraHU3M
YEJIOBEKa;

JUTSE 0OYYaronIuXcsl ¢ OTPAaHUYCHHBIMA BO3MOXXHOCTSIMH 3JIOPOBBSI: YMEHUE
NPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYITHBIX METOJaX TO3HAHUS BEIIESCTB M
XUMUYCECKUX SBJICHUM;



JUISL CHENbIX M CHa0OBHIAAIIMX OOYYaIOLIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpains mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHA Kypca «OOIIas U HeopraHuyeckas
XUMHSD» OTPaXKaroT:

C()OPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOM  COCTABIISAIOILEH
€CTECTBCHHO-HAYYHON KAapTUHBI MMHpA, PO XUMHM B [O3HAHUM SBJICHUU
OpupoAbl, B (QOPMUPOBAHMM MBINUIEHUS W  KYJbTypbl JIMYHOCTH, €€
(yHKIHOHATIBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEHIeHUS] IPAKTUYECKUX 3a7a
U JKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3[0POBBIO M MPHUPOJAHOMN
cperne;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJIEMEHT, aToM, u3orom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas1, HOHHAs, METAJUIMUECKasl, BOJOPOJIHAs ), KpUCTANINYEeCcKas peléTKa,
TANBI XUMHWYECKUX  PEAKUHM, PacCTBOpP, DJIEKTPOJIUTBL,  HEIJIEKTPOJIUTHI,
DIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakluy, XUMUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON AUCCOonUanuu, nepuoanueckur 3akoH [[. M. Menneneena,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHMs U NPEBPALICHUS dHEPIUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE NOHUMAHMS TNPUYMHHOCTH H
CUCTEMHOCTH XMUMHUYECKHMX SIBICHUN, (PAKTOJIOTUYECKUE CBEJIEHUS O CBOMCTBaX,
coCTaBe, MOJIyYeHUU U 0€30M1aCHOM MCMOJIb30BaHUM BaXKHEUIINX HEOPTaHUYECKUX
BELIECTB B ObITY M MPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

c(OpPMHPOBAHHOCTh YMEHUW BBISIBIISITh XAapaKTEPHbIE TMPU3HAKU TMOHSTHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
ONMCAHNN HEOPTaHWYECKHUX BEILECTB U UX MPEBPALICHUM;

c(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,
cuctematudeckyto Homenknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
U3BECTh, HETAIIEHAS U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHUE);

c(OPMUPOBAHHOCTh YMEHUHN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKHCICHUS
XUMUYECKUX JJIEMEHTOB B COCAUHEHUAX Pa3IMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUINYECKAs, BOJAOPOAHAS) B COCAUHEHMSIX, THUI



KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJsipHas,
WOHHAs, METAJUTMYECKasi), XapakTep Cpeiibl B BOAHBIX PACTBOPAX HEOPTaHUYECKHUX
COCJIMHCHUM;

chOpMHPOBAHHOCTh YMEHUU YCTaHaBJINBATh MPUHAJICKHOCTD
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OMpPEAeIEHHOMY KIAcCy/Tpyre
COEJIMHEHUM (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCHJIbl, OCHOBaHMUS,
KHUCIIOThI, aM(OTEpHBbIEC TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPHOANIECKOro 3aKoHa [l.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

cOpPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMBbI
xumuaeckux snemeHToB JI. M. MeHneneeBa, MCIONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHIY, OOBSICHSIT
3aKOHOMEPHOCTH MU3MEHEHUSI CBOWCTB XUMHUUYECKUX JJIEMEHTOB U UX COCIMHEHUI
110 nepuojaaM u rpymnnam llepuoauueckoi cucreMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

c(hOpMUPOBAHHOCTh yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XAMHUYECKUE CBOWMCTBA HEOPraHWYECKHWX BEIIECTB  PA3JIMYHBIX  KJIIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE TE€HETUYECKOW CBS3UM MEXIAY HEOPTraHUYECKUMU
BEIIECTBAMHU C MIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XUMHUYECKHE PEAKIUU IO
pa3IMUHbIM TIpU3HAKaM (YUCIYy U COCTaBY pPEarupyrollnxX BEIIECTB, TEIJIOBOMY
s dekTy peakunu, U3MEHEHHUIO CTENEHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakiuu, y9acTUIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJIATh YPaBHEHHUS PEAKIUNA pPa3THUUHBIX
TUIIOB, TIOJIHBIE U COKpaIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIIUH UAYT 10 KOHIIA;

cOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOJITBEPIKIAIOIIIE
KAQ4ECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKMX BELIECTB, PAaCHO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  pPacKpbIBaTh CYIIHOCTb  OKHCJIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakIuu OT pa3InyHbIX (PaKTOPOB; XapaKTep CMEIIECHUS XUMHUYECKOI'O0 PABHOBECHS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTsus (npunuui Jle Hlarense);



C()OPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTb XHUMUYECKUE IPOLECCHI,
JeKalie B OCHOBE IPOMBIIUIEHHOTO MOJyYEHUsl CEPHOM KHCIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOJIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
HOHSATHS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUM ra3oB
IpU XUMHUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOTO 3¢ (dekTa peakud Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BEIIECTB, IPEBPAILECHUS U COXPAHEHUS YHEPTUH;

c(OpMUPOBAHHOCTh YMEHUN COOJIIOIATH MpaBUiia MOJIb30BAHUS XUMHYECKOI
nocyAod M J1abopaTOpHbBIM OOOpYIOBAaHUEM, a TaKXe IpaBuiIa OOpalleHus C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSMHU TIO BBIOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJAHUPOBaTh M BBINOJHATH XHUMUYECKUUN
HKCIEPUMEHT (pa3sIoKEeHHE MEPOKCHIA BOAOPOAAa B MPUCYTCTBUM KaTalln3aTopa,
ONPENENICHUE Cpedpl PpPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHANKATOPa, BIUSHAE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIIvH,
peaklMuy MOHHOrO OOMEHAa, KayeCTBEHHBbIE pEaKIMU Ha Cyiab(aT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PElIEHHE IKCIEPUMEHTAIbHBIX 33Jad IO
temaM «Metamis» U «HemeTtanabsl») B COOTBETCTBUM C MMpaBUJIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEJCTaBISITh PE3yAbTaThl XUMHUYECKOTO JKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX pEaKuil U (OpMyIHUPOBATh BHIBOJALI HAa OCHOBE
3TUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMUYECKYIO
uH(pOpMaIMIO, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHKaIuu, UHTEpHET U IpyTrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  coONIOAaTh  TpaBWJIa  DKOJIOTHYCCKH
1eJIecO00pa3HOro TOBEAEHUST B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHOW Cpelbl, OCO3HABaTh
OTMaCHOCTh BO3/ICHCTBUS HA JKMBBIE OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, MOHINMAs
cmbicn mokazarens [I/IK, mosicHAT, Ha mTpuMepax CHocOObI YMEHBIICHUS |
IpEeIOTBPALICHHS UX BPEIHOTO BO3/ACHCTBUS HAa OPTaHU3M UYEJIOBEKa;

Ui 00y4aroUuIMXcs ¢ OrpPaHUYECHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAxX TIO3HAHUS BEIIECTB U
XUMHUYECKHX SBJICHHUIA,



JUISL CHENbIX M CHa0OBHIAAIIMX OOYYaIOLIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.

Conepxkanue yueOHOro npeamera, Kypca
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKO XUMUH

[IpeaqMeT opraHnyeckor XUMHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
MOJIyYCHUH HOBBIX BEIIECTB M MaTepUalioB. Teopusi CTPOCHUS OPraHUYECKUX
coequHenuit A. M. bytiepoBa, €€ ocHOBHBIEC MOJIOKEHUA. CTPYKTYpHBIC (POPMYJIBI
OpPraHMYEeCKUX BemlecTB. [ omoisiorus, wu3omepua. XHUMHUYECKas CBSI3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBienne o KiaccupuKaIlud opraHuYecKkux BerecTB. HoMeHknaTypa
OpraHUYeCKUX COCAMHEHUM (CHCTeMaThuyeckas) W TpUBHAJIbHBIE Ha3BaHHS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl M3YyUYE€HUS BEIIECTB W WX NPEBPAILICHUN:
O3HaKOMJIEHHE ¢ oOpa3laMHu OpraHWYeCKUX BEIIECTB U MaTepuajaMu Ha HUX
OCHOBE, MOJICTUPOBAHNE MOJICKYJI OpPraHWYECKHX BEIECTB, HAOIIOJCHUE U
OIMCAHKE JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILICHUID OPTaHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IU1aBJIeHKUE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psaa. MeTaH W 3TaH —
MPOCTEHININE TPEACTABUTEIIN aJKaHOB: (U3WYSCKHUE M XHUMHYECKHE CBOMCTBA
(peakuumM 3aMelnieHus W TOPEHHMS), HAXOXKJACHHE B TNPHUPOJE, TOJIyYCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKHUMN PALl. DTWIEH U MPONUIICH —
MPOCTCHININE TPEACTABUTEIIN aJKCHOB: (M3WYSCKHUE M XHMHYECKHE CBOMCTBA
(peakuy  TUAPUPOBAHMS, TAJIOTCHUPOBAHUS, THUIpATAIlMU, OKHUCJICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankaauensl: OyrtaaueH-1,3 uw metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUUYECKHE CBOMCTBa (peakuusi noiaumepusaruu). [logydeHne CHUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYSCKHUI P, ALICTHIICH
— TPOCTEUINHNA MPEeACTaBUTENh AJKMHOB: COCTaB, CTPOCHHE, (U3UUYECKUE W



XMMHUYECKNE CBOWMCTBA (pEakUuu TUAPUPOBAHUS, raJOreHUpPOBaHMs, THIpATaLlH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu raJjoreHMpOBaHUSI U HUTPOBAHUS), NOJIYYEHUE U MPUMEHEHUE. T0myon:
cocmaes, cmpoeHue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02EHUPOBANUS U HUMPOBAHUs), NONyYeHue u npumeHenue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBsI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIICKAIMUMHA K
pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYyTHBIE
HeTsaHbpie Ta3pl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepadoTku HeDTH:
NEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaJUTHYeCKui), muponu3. IIpoaykTbl
nepepaboTku He(TH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHBbIN
yroJb U MPOAYKTHI €r0 NepepadoTKU.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHHME C o00pa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIHH
«Hedptp» u  «Yromp», MoOIEIMpPOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHNE NPAKTUYECKON PabOThI: MOJyYEHUE ITHIIEHA
Y U3yYEHHE €TO CBOWCTB.

Pacuérnbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WJIA MTPOYKTOB PEAKLIUN).

Kucsopoacoaep:xaiue oprannyeckue coeiMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOECHUE,
¢usznyeckue U XHWMUYECKHME CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETaJllaMH,
rajJoreHOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEeHHe. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U ATaHOJIa Ha OpPraHU3M YeJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckne U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAs PEaklus Ha MHOIOAaTOMHbIE CIHPTHI). [leficTBHe Ha
opraHusM yenoBeka. [[puMeHenne ramuepuHa U 3TUIEHTITMKOJIS.

®deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKHUe M XUMHUYECKHE CBOICTBA.
ToxcuuHocTh (peHona. Ilpumenenue gpeHona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
duznyecKkue U XMMHUYECKHE CBOMCTBa (peaklMHM OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, Peakiysl 3Tepu(PHUKaLUK), TOTyYeHHe U TPUMEHEHHE.



CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbli1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ACHCTBHE.

CnoxxHble 2(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
CI0XHBIX 2hupoB. XKupsl. ['naponus xupos. [I[pumenenne xxupoB. buonornueckas
POJIb KUPOB.

VYrneBonpl:  cocTtaB, KjiaccUUKalUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTeimmii MoHOcaxapul: 0COOEHHOCTU CTPOCHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcugoM Mmeau(ll), okucnenne aMmuadHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ouonoruueckas poib. otocunTe3. pykTo3a Kak U30MEP IIIIOKO3BI.

Kpaxman u nemnono3a Kak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Henono3bl. PU3NUecKue W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
IpoBeJeHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Ka4Ye€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHUCIEHUE HTaHOJIa
okcusiom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpaerunios (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOIOM),
MIPOBEICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WX MPOIYKTOB PEAKIIUH).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHUYecKue coeAruHeHus. du3nueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkn kak NpuUpOAHBIE BBICOKOMOJIEKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpPHYHAS W TPETHUYHAs CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OCIIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
HAOJIOICHUE U OMHCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JeHATYpalus OCIKOB Mpu
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIC TOHSTHSI XUMMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJSIPHBIX COEAMHEHUH —
HOJMMEPHU3AIHsl U TIOJTUKOHICHCALHUSI.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX IPEBpalllCHUN:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcCC,
Kay4yyKOB.

MeXIpeaMeTHbIE CBS3H.

Peanu3zanust MeXnpenMeTHBIX CBSI3eH MPU U3YYEHUN OPTraHUYecCKOW XMMHHU B
10 knacce ocCyIIeCTBISIETCS uepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAYYHBIX MOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CUCTEMHBIMU JUISI OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKJIA.

OO11ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHUE, HAYYHBIH ()aKT, TUIOTE3a,
3aKOH, TEOpHs, aHaJU3, CUHTE3, KiaccuuKkaius, NepuoJuIHOCTb, HAaOIIOIECHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICJIHPOBAHHE.

dusuka: MaTepus, SHeprus, Macca, aToM, JJIEKTPOH, MOJIEKyJa,
HPHEPreTUUECKUN YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE COCTOSIHHE
BELIECTBA, (PU3MUECKUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorus: kierka, opranusm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuHepabl, TOpHbIE MOPO/bI, TOJE3HbIE MCKONAeMble, TOILUBO,
pecypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAlMOHAIHLHOTO THTAHUS,
MOIOIINE CPEJCTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpemnapaThl, MaTepruabl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XuMu4eckuil sneMeHT. AToM. Sapo artoma, H30TONbL. DJIEKTPOHHAs
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpe/iejieHUs JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(DUTYpaIKsi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnoguyeckoil cucTeMbl
xumudeckux aneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYINaM M MEepUOaM.
3HaYeHue NePUOANYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.



Crpoenue BemecTtBa. XUMUYECKas CBA3b. BuUABl XUMHUYECKOH CBS3H
(KOBaJICHTHasl HETOJIApHAsl M MOJIApHAasi, MOHHAs, MeTajuindeckas). MexaHu3mbl
oOpa3oBaHMsI KOBAJEHTHOM XUMHYECKOM CBSI3U (OOMEHHBII U  JTOHOPHO-
akuentopHsiii). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHnsa. OHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPDHOTO  CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudpukanus HEOPraHUYECKUX COCMHEHU. Homenxkinatypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuud. Kimaccupukanmss — XMMHYECKMX — peakluil B
HEOPTraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MAacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLECHUs SJHEPTUU [IPU XUMUYECKUX PEAKLIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3inuyHbIX (pakTopoB. OOpaTHMble
peakunu. XUMHYECKOE paBHOBecue. DaKTOphl, BIUAIOIIME HAa COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

DnekTponauTuyeckas auccornuanus. CUibHBIC U caa0bie 2JIeKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCJIasA, HEUTpaIbHas, EJI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
neMoHcTpauus Tadmun «llepuonnueckas cucreMa XuMUYeckux sneMentoB Jl. 1.
MenneneeBay, M3ydeHHE MoOJeNeH KPUCTAIUIMUECKUX PELIETOK, HaONIOeHHuE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokKeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTajln3aTOPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKIMH HOHHOTO OOMEHa),
pOBEJCHUE MPAKTUUECKON paboThl «BiusHue pa3nuuHbix (akTOpOB Ha CKOPOCTh
XAMHUYECKON pPEAKIUN.

Pacuérnsle 3anaun.

Pacy€tel 1O ypaBHEHMsSM XMMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOJIB30BAHUEM ITOHATHS «MACCOBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckas xummus

Hemerannel. Ilomoxxkenue HemetaiuioB B llepuoamueckor cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).



XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IprMeHeHNE Ba)XHENIIMX HEMETAIIOB U KX COEUHEHH.

Meramnel. 1lonoxenne meramnoB B [lepronnueckon cucremMe XMMHUYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mue usnyeckue cBoicTBa MetamuioB. CIUiaBbl METAJUIOB.
DNEeKTPOXUMHUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUMN.

OO6mue cnocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

ODKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HUS BEIIECTB W WX NPEBPALICHUN:
U3YUYEHHUE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3l0B HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAJILHBIX 3a/a4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACcTBOpaMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnblie 3anaun.

Pacuétpl mMaccel BellecTBa Wi 00bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 0OecrieyeHUH SKOJIOTUYECKOU, YHEPTeTUUECKON W MUILECBOU
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB. BAXKHEHUILINE CTPOUTEIBHBIC
MaTepuasbl, KOHCTPYKUHMOHHBIE MAaTepUasbl, KpPaCKHh, CTEKIO, KEepaMHKa,
MaTepuasnbl s 3JEKTPOHUKH, HAHOMATEPUAIIbI, OPTAHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHST U 3I0pOBBE YEJIOBEKA: MPAaBWUJIAa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO WCIIONIB30BAHMS MIPEMapaToB OBITOBOW XUMUU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHble CBA3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHU4eCcKor XuMuu B 11 Kiacce OCyIeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak



OoOIIMX EeCTECTBEHHO-HAYYHBIX IOHATHUH, TaK W TIOHATHH, SBJISIOIIMXCS
CHUCTEMHBIMH JIJISL OT/ICTBHBIX MPEAMETOB €CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1mme eCTEeCTBEHHO-HAYYHBIC MOHATHSA: HAy4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKANMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPCHHE, SIBIICHHE.

dusrka: MaTepHsl, SHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TOII, PAJIMOAKTHBHOCTh, MOJICKYJIa, PHEPTETUYECKHH YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHHUSI, CKOPOCTb.

buonorusi: knerka, opraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIISCTB B OpraHU3Me.

['eorpadusi: MUHEpAJIBI, TOPHBIC ITOPOJIbI, TOJIC3HBIC MCKOIAeMbIE, TOILIUBO,
pPECYpPCHI.

TexHomOTHSA: XUMHYECKasi MPOMBINIJICHHOCTh, METAJLUTYpTHs, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTCPHAIIOB, CCIBCKOXO3IMCTBEHHOE IPOU3BOJCTBO, ITHINCBAs
IIPOMBIIIUICHHOCTh,  (papMaleBTHYECKass  MPOMBIINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYCCKHX IIpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTCPHAJIOB,
AJIEKTPOHHAS MTPOMBITIICHHOCTb, HAHOTEXHOJIOTHHU.






TemaTH4ueckoe IVIAHUPOBAHUE, B TOM YUCJIE€ C YYETOM paﬁoqeifl nporpaMMsbl BOCIIMTAHUSA C YKa3aHUEM

KOJIHYIE€CTBA 4aC0B, OTBOAMMBbIX HA OCBOCHHE KaKI0#i TeMbI

10 KITACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiesioB U TeM duekTpoHHbIe (LN (pPOBbHIE)
Ne /i Konrtpoabnsie | Ilpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoThI
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpeameT OpraHM4eCcKOM XUMHH. https://academy-

1.1 Teopus cTpOCHUST OpraHUICCKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenuHeHud A. M. ByT_]]epQBa 5ele-4e24-ac02-efb16fa49f6a
Hroro o pasneny 3
Pasnen 2. YraeBonopoabt

TIpenenbHbIE YIIEBOIOPOIE — hitps://academy-

2.1 pedl yr P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATt ec23-473¢-h3d7-ed82fcaddd02
HenpenenbHble yriieBOAOPOIbL: hitps://academy-

2.2 peit y AOPOJBL: 6 0 1 content.apkpro.ru/lesson/4038171e-
IKCHBI, ATKAJTHCHEL, ATKHHEL 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTudecKkue yriieBoa0pO/Ibl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT

24 PUPORIC HCTOHHHIH 3 1 0 https://lesson.edu.ru/04/10

YIIEBOIOPOIOB U UX MepepaboTka
Hroro 1o pasneny 13

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue 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 Cnuptsl. ®enon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fa471694f
Anpneruapl. KapOOHOBBIE KHCIIOTHI. https://academy-
3.2 C 7 content.apkpro.ru/lesson/8664h319-
HOKHEIE SQHPEL 0ba3-4945-b076-ch7ae5858b90
https://academy-
3.3 VYrineBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Htoro no pazneny 13

Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHus

https://academy-

4.1 AMHHBI. AMUHOKHCIIOTBI. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro o pasneny 3
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA
5.1 [Tnactmaccer. Kayayku. Bomokna 2 https://lesson.edu.ru/04/10
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[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 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne i/ P Kontpoabnbie | IlpakTnueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonueckas cucTeMa XUMUYCCKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB . 1. Menaeneera
1.2 XHUMHYECKUE PEAKITUN 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 TPOCHHE BEIlECTRa. ATHOr00bpasHe 4 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Hroro no paszneny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTais 0 1 https://lesson.edu.ru/04/10
2.2 Hewmeramisl 9 1 https://lesson.edu.ru/04/10
2.3 (BA3b HEOPIAHIHECKIX I OPrAHIHECKitX 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Uroro no pazgeny 17 https://lesson.edu.ru/04/10
Paznen 3. Xumus u )Ku3Hb
3.1 XuMus ¥ )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bcero U3YYeHHs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmet oprannyeckoit https://academy-

1 XHAMUH, €€ BO3HUKHOBEHHE, 1 0 0 05.09.2024 | content.apkpro.ru/lesson/a9f3d191-
pa3BUTHE U 3HAYCHHUE Sele-4e24-ac02-efb16fa49f6a
Teopus crpoeHUs
OpraHUYECKUX COCOUHEHUNA A https://academy-

2 1\/1; 5 . ’ 1 0 0 19.09.2024 | content.apkpro.ru/lesson/c935a58¢c-

+ DYTIEPOBA, €€ OCHOBHHIC ab0e-4¢59-9dcf-20517aedb52e
MMOJIOKEHUS
IIpencrasnenue o
KJacCU(UKALUN OPTAaHUYECKUX
BentecTB. Homenknarypa https://academy-

3 ’ yp 1 0 0 26.09.2024 content.apkpro.ru/lesson/726ee099-
(cucTematiIeckas) 1 e1a9-410f-b8be-b4ch589aeadl
TPUBUAIbHBIC HA3BAHUS
Opl"aHI/ILIGCKI/IX BCIICCTB
AJKaHBI: COCTaB U CTPOEHUE https://academy-

4 ' . P ’ 1 0 0 03.10.2024 | content.apkpro.ru/lesson/258ddc06-
TOMOJIOTMHCCKIH P ec23-473c-b3d7-ed82fcaddd02
MertaH U 3TaH — OPOCTEUIIINE https://academy-

5 P 1 0 0 10.10.2024 | content.apkpro.ru/lesson/258ddc06-
TpCACTABUTC]IH AlKAHOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB M CTPOCHHUE https://academy-

6 . p ’ 1 0 0 17.10.2024 | content.apkpro.ru/lesson/4038171e-
CcBOHCTRA 4158-4bd1-ae98-18dc1cfh9399



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/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
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/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

OTHIIEH U ITPOITUJICEH —

7 MPOCTEHINNE MPEACTAaBUTETH 24.10.2024 | https://lesson.edu.ru/04/10
AJTIKEHOB
[TpakTuyeckas padora Ne 1. https://academy-

8 «[TonydeHnue sTuIeHA U 07.11.2024 | content.apkpro.ru/lesson/53cd2379-
HU3yYE€HHUE €r0 CBOMCTBY 2345-43b1-9f67-7ebcdaf03ce0
Anxanuensl. byraguen-1,3 u

0 -1,3.

9 wernnbyrazuen-1,3 14.11.2024 | https://lesson.edu.ru/04/10
[TosyueHre CHHTETUIECKOTO
Kay4dyKa M Pe3UHBI
AJKWHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKHH PSI. 21.11.2024 https://lesson.edu.ru/04/10
AlleTUIeH — NpPOCTEeUIIHI
MPEJICTABUTEIb AIKUHOB
Beruncnenus no ypaBHEHHUIO https://academy-

11 . yp 28.11.2024 content.apkpro.ru/lesson/7dada027-
XHMITHECKOR peaKiim 8448-418f-416-fbaledd4ab6d
ApeHbI: OCH30J1 U TOIYOI https://academy-

12 Tp ' yor- 05.12.2024 | content.apkpro.ru/lesson/d86d7d00-

OKCHTHOCTE apeHoB d5b4-491d-aded-c3ddal9feefs
I'eneTnueckas cBsI3b

13 YHICBOLOPOLOB, 12.12.2024 | https://lesson.edu.ru/04/10
IMpHUHAJIC)KAIUX K PA3JIMYHBIM
KJ1accaM
[IpupoiHBIE NICTOYHUKHT

14 YRICBOLOPOROB: HIPHPOZHLIH 19.12.2024 | https://lesson.edu.ru/04/10

ra3 ¥ onyTHble HeTAHbIE
rassl, HeTh ¥ MIPOIYKTHI €&



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
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://lesson.edu.ru/04/10

nepepaboTKH

[IpupoHbIE UICTOYHUKHU
YTJIEBOJAOPOAOB: IPUPOAHBIN

15 ra3 v MmonyTHbIe He(TSIHbIE 19.12.2024 | https://lesson.edu.ru/04/10
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTKH
K 0

16 OHTPOILIIA PeRoTa THO 26.12.2024 | nhttps://lesson.edu.ru/04/10
paszaeny «YTJIeBOAOPOABI»

[IpenenbHbIE OMHOATOMHBIE https://academy-

17 CIUPTHI: METAHOJ M 3TAHOJI. 09.01.2025 | content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBsi3b 7440-4b6f-bf84-c04fad71694f
MHoOroaToMHbI€ CIIUPTHI: https://academy-

18 PTbL 16.01.2025 | content.apkpro.ru/lesson/461aa9c8-
STHICHISHKOIR # Hntiepat cOef-4827-a8e5-d12a0bedc826
DeHOI: CTPOCHUE MOJIEKYJIBI, https://academy-

19 ¢bu3nyeckue 1 XUMHUYECKUE 23.01.2025 | content.apkpro.ru/lesson/649883b8-
CBOICTBA, IPUMEHEHNE 7¢5f-416-896e-10a2278b08f1
Anpneruasl: GopMambaeTHI U https://academy-

20 ) /E 30.01.2025 | content.apkpro.ru/lesson/8664b319-
AUCTATBACTHA. ALCTOH 0ba3-4945-H076-ch7ae5858b90
OIHOOCHOBHBIE TIPE/IETbHBIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: 06.02.2025 | content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAsA U YKCYCHast 3438-4b57-a3ec-ba0f9fe63c0d
ITpakTuyeckas pabora Ne 2. https://academy-

22 «CBolicTBa pacTBOpa YKCYCHOM 13.02.2025 | content.apkpro.ru/lesson/9834d408-
KHUCJIOTBD) 386d-444a-8de3-7efha8h98cdb
C

23 TEAPHHOBAL H OICHHOBAA 20.02.2025 | https://lesson.edu.ru/04/10

KHCJIOTHI, KaK MPEACTAaBUTCIIN



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
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/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10

BBICHINX Kap6OHOBI>IX KHCJIOT

Mbiu1a Kak COJIU BBICIHIUX

24 KapOOHOBBIX KHCIIOT, UX 27.02.2025 | https://lesson.edu.ru/04/10
MOIOIIlee JelCTBHE
Crnoxuble 3(upbl Kak
POU3BOIHBIE KAPOOHOBBIX https://academy-

25 P I p 06.03.2025 content.apkpro.ru/lesson/71ac43f2-
KHCIOT. 1 HAPOI3 CIOAKHBIX a0d4-4945-a0eb-1e59cd5f4dof
3¢upoB
Kupsr: runponus, https://academy-

26 MIpUMEHEHUEe, OMOJIOTHUYeCKast 13.03.2025 content.apkpro.ru/lesson/71ac43f2-
POJIb KUPOB a0d4-4945-a0eb-1e59cd5f4d9f
VYTaeBosl: COCTaB,
knaccudukanus. Baxneitmme https://academy-

27 .' 20.03.2025 content.apkpro.ru/lesson/709ce43a-
TpEACTABUTE]IH. TTHHOKO3a, deb6-4281-963b-01d2e212d4d0
¢bpykTo3a, caxaposa
K

28 PAXMaI 1 HeIDnoNosa Kax 03.04.2025 | https://lesson.edu.ru/04/10
IIPUPOJHBIE TTOJIUMEPBI
KonTtpomnbHast pabota 1o

29 pasAcIy 10.04.2025 | https://lesson.edu.ru/04/10
«Kucnopoaconepxaiue
OpPTaHHYECKUE COCTUHCHUS

https://academy-
30 AMUHEBI: METWJIAMHAH ¥ aHWIHH 17.04.2025 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHHOKHUCIIOTHI KaK
am¢oTepHbIe OpraHNYECcKre https://academy-
31 P p 24.04.2025 content.apkpro.ru/lesson/c2f2f3d7-

COCZIMHEHUSA, UX
OHMOJIOrMYeCKOe 3HAUCHHUE.

43d1-4873-ace0-78eca6009628



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

IlenTuael

32

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCIMHECHUS

08.05.2025

https://academy-
content.apkpro.ru/lesson/c2f2£3d7-
43d1-4873-ace0-78eca6009628

33

OCHOBHBIG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUN

15.05.2025

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

34

OCHOBHBIG METOAbBI CUHTE3a
BBICOKOMOJIEKYIAPHBIX
coequneHmii. [ImacTMmaccsl,
Kay4yKH, BOJIOKHA

22.05.2025

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

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34



https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTHYeckue
padoThI

M

3

XUMHAYECKHUH DJIEMEHT. ATOM.
DNeKTpOoHHass KOH(PUTYpaIus aTOMOB

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucTeMa XMMHUYECKUX
snemeHToB M. Y. MenaeneeBa, UX CBSA3b
C COBPEMEHHOM TEOpHE CTPOCHUS
aToOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHUYECKHUX DJIEMEHTOB M UX
COEMHEHUH 10 TPYIIIaM U TePUOIaM.
3HavYeHHE MEPUOINIECKOTO 3aKOHA U
CUCTEMBI XUMHUUYECKUX 3jieMeHToB JI.1.
MeHieneeBa B pa3BUTUN HAyKU

CtpoeHue BemiecTBa. XuMudeckas
CBA3b, eé BUbBI; MEXaHU3MbI
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTb.
DNeKTpoOTpULIaTeIbHOCTh. CTENEeHb
OKHCIIeHUs. BemecTsa MOJIEKYIJISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOECHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE U KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIeCTBa B pacTBOpE

1

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COEAMHEHUH.
['eneTnyeckas CBsI3b HEOPraHUUECKUX
BEIIECTB, Pa3INYHbIX KJIACCOB

Knaccugukarus XuMHUeCKuX peakiui
B HEOPraHWYECKOW U OPraHUYECKON
XUMHUH. 3aKOH COXPaHEHUS MacChl
BEIL[ECTB; 3aKOH COXPAHEHUs U
IIPEBPAILCHHS SHEPTUU TIPH
XUMUYECKHUX PEaKLUAX

CxopocTts peaknuu. OOpaTumbie
peakuny. XMMHUYECKOE PABHOBECHE

1!

10

[Tpaktuyeckas padora Ne 1. «Bnusiaue
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIUN»
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11

SHGKTpOHI/ITquCKaﬂ Jucconuanusi.
[TousiTHEe O BOAOPOIHOM ITOKa3aTeie
(pH) pactBopa. Peakiinu HOHHOTO
obmena. ['Mapon3 OpraHuYecKuX U
HEOPTaHWYIECKHMX BEIIECTB

2

12

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaxuuu. [lonsatue 06 snexTpoanze
pacIuiaBoB ¥ pacTBOPOB COJICH

13

KonTponbHas paboTa mo pazueny
«TeOpeTI/I‘IeCKHe OCHOBBI XUMHUHN»

14

Mertamisl, X MOJ0XKESHHUE B
[lepuonnueckoi cucTreMe XuMHUYECKHUX
snemenToB /I. 1. MenaeneeBa u
O0COOCHHOCTH CTpOCHHUs aToMOB. O01ne
(bu3HYeCcKre CBOMCTBAa METAJLIIOB

15

CrnaBbl METaILIOB.
DNEKTPOXUMHUYECKUH Psijl HAllpsHKEHUN
METaJUIOB

16

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHH, KT, KaIbIUH,
MarHui, aIIOMUHUN) U UX COSUHEHUN

17

XuMHYeCKHE CBOMCTBA IIMHKA, JKeJe3a U
nX COCIMHECHUI

18

XUMHYECKUEe CBOMCTBA Xpoma, MEJU 1
HUX COeIUHEHUU

19

[Tpaktnyeckas padora Ne 2. "Pemenune
HKCIEPUMEHTAJIBHBIX 3aa4 10 TEME
«Meramie»"

20

HewmeTtannel, ux MoJI0KEHUE B
Ileproanueckoi cucreMe XUMUYECKUX
anemenToB 1. . MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

dusnyeckre cBOMCTBA HEMETAIUIOB.
ANIOTpONUS HEMETAIJIOB (Ha IpUMeEpe
KHCTIOpoJia, cephl, hocdopa u
yriaepona)

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cepbl U UX COCTMHEHUI

11

23

XuMHu4ecKue CBOMCTBa a30Ta, hocodpa
1 UX COEeTMHEHUH

24

XUMHYECKUE CBOMCTBA yIJIepo/a,
KpEMHHS U UX COG}II/IHCHI/Iﬁ

25

[IpuMeHeHre Ba)KHEUILINX HEMETAIIIOB
U UX COCTUHEHUN



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

26

O0001IeHNEe U cUCTEMATH3AINS 3HAHUHI
o TeMe «Hemeranael». Beraucienus
110 YPAaBHEHUSM XUMHYECKUX PEAKIUN U
TEPMOXHUMHUYECKHE PACUETHI

1

27

[Tpaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnsl"»

2:

28

KonrtponbHas padora mo remam
«Mertamiae» u «HemeTtamisy»

0¢

29

Heopranuueckne u opraHndeckue
KkucioTel. Heopranuueckue u
OpraHUYEeCKHE OCHOBAHUS

1

30

AMoTepHbIe HEOpraHUYECKHe U
OpTraHUYECKUE COCAMHEHUSI.
['eneTnyeckast CBSI3b HEOPTaHUYECKHUX U
OpPTraHUYECKUX BEIECTB

1¢

31

Posip xuMuu B obecrieyeHuun
9KOJIOTHYECKOM, SHEPTETHUCCKON 1
MUIICBON O€30MMACHOCTH, Pa3BUTUHI
MEIUIIUHEI

32

[TpencraBienust 06 0OIIMX HAYYHBIX
MIPUHIIAIIAX IPOMBITIIIEHHOTO
MOJTyYCHUST BRKHEHUIITUX BEIIESCTB

33

YenoBek B MHUPC BCIICCTB U MAaTCPUATIOB

1¢

34

XHUMHSA U 300pOBbE YEIIOBEKA

1¢
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