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IHosicHuTEeILHAA 3aNIUCKA

PaGouass mporpamMma 1o pa3paboraHa Ha ocHOBe DenepalbHOrO TOCYIapCTBEHHOIO
o0pa3oBaTeNbHOrO  CTaHJAapTa CpeaHero oOmiero oOpa3oBanusi  (0a30BBI  ypOBEHB),
YTBEP)KICHHOTO MpHKa3oM MuHuctepcTBa oopazoBanus u Hayku P® ot 17 mas 2012 r. Ne 413
(c U3MeHeHHAMHU W JOMOJHEHHSAMH), ¢ yderoM [IpumepHOil mporpammsl cpenHero oOIIero
00pa3zoBaHMs 110 XUMHUH, B COOTBETCTBUH C Mporpammoii aBropa M.H.AdanacweBoii, 2017r.

st peanuzaruu pabodeit mporpammel B yueoHOM 1utane MBOY «llmwkemMckast cpeaHsis
obmeoOpa3oBaTenpHas IMIKOJIa» BbiAeneHo 68 wacoB: mo 1 wacy B Hexemo B 10-11 kmaccax,
Bcero B o B 10 ximacce — 34 gaca, B 11 xiracce — 34 gaca.

JlanHas mporpamma IpexycMaTpuBaeT (GopMHpOBaHHE OOLIEYYeOHBIX YMEHUH H
HaBBIKOB, YHHUBEPCAJIbHBIX CIIOCOOOB JEATENbHOCTH M KIIOUEBBIX KOMIeTeHUuH. B sTom
HalpaBJICHUU IPUOPUTETAMHU JJIsl y4eOHOrO IPEMETa «XUMHUsA» Ha 0a30BOM YPOBHE SIBIISIFOTCS:

° YMCHHE CaAMOCTOATCIIBHO U MOTUBHPOBAHHO OPraHU30BBIBATH CBOHK IIO3HABATCIBbHYIO
ACATCIIBHOCTD (OT MMOCTAHOBKH LEJIN 0 IMOJYUYCHUS U OLICHKHU pe3y.]'H>TaTa);

° OMpCACIICHUC CYIIHOCTHBIX XapPaKTCPUCTHUK U3YyHaCMOI'O O6’I)GKTa;

* yYMEHHE pa3BepHYTO OOOCHOBBIBATH CYXKICHUS, JaBaThb OMNpPEACICHUS, ITPUBOJUTH
JI0Ka3aTeJIbCTBA; OIICHUBAHUE W KOPPEKTUPOBKA CBOETO IOBEICHHS B OKpPYKaroIeit
cpene;

® BBIIIOJIHECHHUE B HpaKTH'—ICCKOﬁ JACATCIIBHOCTHU U B HOBCCI[HGBHOﬁ KHN3HHU 3KOJOINYCCKUX
TpeOOBaHUH;

*  HCIIOJIb30BaHHE MYJIbTUMEIUUHBIX PECYpCOB M KOMIIBIOTEPHBIX TEXHOJOTUHN IS
00paboTKH, mepenay, CHUCTeMaTH3alud WHGOPMAIMU, CO3JaHhe 0a3 JaHHBIX,
MPE3EHTAINH PE3YyIbTATOB MO3HABATEILHON U MPAKTUYECKOM JESITEIIbHOCTH.

B ocHOBy mnporpamMmbl MOJIOXKEH TNPUHLUMI pa3BHBamomero oobydenus. Ilporpamma
ONMpaeTcsi Ha MaTepuay, HW3y4YeHHbId B 8—9 Kiaccax, MOITOMY HEKOTOpBIE TEeMBI Kypca
paccMaTpHBalOTCsS IOBTOPHO, HO yXKe Ha 0oJiee BBICOKOM T€OPETHYeCKOM ypoBHe. Takoil moaxon
MO3BOJISIET YIIIYONSATh U pa3BUBATh MOHATHE O BEIIECTBE M XMMHMUYECKOM IpoIlecce, 3aKperuIsTh
HpOI\/JIZIGHHBII\/’I Marcpuail B aKTUBHOM MaMATH yJalmuxcs, a TaKKC COXpPaHATh NPEECMCTBCHHOCTL B
nporecce 00y4eHusl.

[Iporpamma  oOecrieuyuBaeT CO3HATEIbHOE YCBOGHHE  y4alllUMHUCS — BaKHEHIIMX
XUMHUYECKHX 3aKOHOB, TEOPUH W TOHATHH; (QOpMUPYET MNpeACTaBI€HHUE O POIM XUMHU B
Pa3BUTHH PAa3HOOOPA3HBIX OTpACiiell MPOM3BOJICTBA; 3HAKOMHUT C BEUIECTBAMH, OKPYKAIOUIMMHU
yenoBeka. IIpu 3TOM OCHOBHOE BHHMAHHE YJENSAETCS CYIIHOCTH XMMHYECKHUX peakuuil u
METO/aM UX OCYILECTBIICHUS, a TAKXKE CIIOCO0aM 3alIUThl OKPYKAIOLIEH CpeIbl.

Kypc nenutcst Ha nBe yacTu, COOTBETCTBEHHO rojaM o0yueHus: opranndeckyro (10 kmacc) u
obmryro xumuto (11 xmacce).

Opranudeckas XUMHUSI CTPOUTCS C Y4E€TOM 3HAHHM, TOTYYEHHBIX YYAlIUMHCS B OCHOBHOM
mkoJyie. BHadane paccMmarpuBaeTcs CTpOSHHE M KIACCHU(UKANWS OPTaHWYSCKUX COCIUHEHUH,
TEOPETHUYECKYI0O OCHOBY KOTOPOHW COCTABJISIET COBPEMEHHAs TEOPHUS XUMHUYECKOTO CTPOCHHS C
HEKOTOPBIMH DJIEMEHTAMH DJIEKTPOHHON TEOPHH U CTEPEOXUMHUU. JIOTHUECKUM MPOJOKEHUEM
BeAylIed WAEH O B3aUMOCBS3H «COCTaBa — CTPOCHHS — CBOWCTB)» BEIIECTB SIBIISICTCS TeMa



«XUMUYECKHE PEAKIUU B OPraHMYECKOW XHUMHHU», KOTOpas 3HAKOMHUT YYaIUXCS C
KJIaccupuKanue peaknuid B OPraHWYeCKOW XMMHHM W JaeT MPEACTaBICHHE O HEKOTOPBIX
MEXaHU3Max UX IPOTEKaHUSI.

Kypc oOmeit xumum wu3ydaercss B 1lkmacce. Bemymass wupmes Kypca — €IHHCTBO
HEOPraHUYeCKOW U OPraHMYEeCKON XMMHUU Ha OCHOBE OOIIHOCTU UX MOHSATUN, 3aKOHOB U TEOPUH,
a TaKkKe Ha OCHOBE OOLIMX MOJXOJOB K KiIacCU(pUKAMKU BEHIECTB M 3aKOHOMEPHOCTSIM
MPOTEKAHUSA XUMUYECKUX PEAKIIUN MEXKIY HUMH.

[Ipeobnanatrommmu popMaMu TEKYIIETO KOHTPOJIS 3HAHHUH, YMEHHI U HABBIKOB SIBJISIOTCS
CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0OThI, pa3IMYHbIE TECTOBBIE (POPMBI KOHTPOJIS.

[IpomesxyTouHas aTTecTanuuss IPOBOJUTCSA COIVIACHO JIOKaJIbHOMY aKTy
00pa30BaTENBHOrO yUpEKACHUS B (pOpMe KOHTPOIBHBIX PadoOT.

HHaHprCMbIe PeE3YIbTATHI U3YICHUA yqeﬁnoro npeameTa

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHHS OOYYarOIUMUCS
IIPOrpaMM CpeaHero odmiero oOpa3oBaHMs (JIMYHOCTHBIM, METANPEJAMETHBIM U IPEIMETHBIM).
Hay4yHo-mMeTomu4eckoii OCHOBOW Juisi pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI
MpOrpamMM CpeHero o0Iero 00pa3oBaHus SIBJISETCS CUCTEMHO-IESTEIbHOCTHBIN TOIXO/.

B coorBercTBUH C CUCTCMHO-ACATCIIbHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pEe3yJIbTaTOB OCBOCHHS TIpeaMeTa «XUMHUS» Ha YpPOBHE CpEAHEro oOImero oOpa3oBaHUs
BBIJICJICHBI CJICYIOLIHE COCTABIISIFOIINE:

OCO3HAHHE OOYYAIOUIMMHUCS POCCHICKOW TPaKTAHCKOW HICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIFHOCTH U CAaMOOIIPEICIICHUIO;

HaJIM4YnC MOTHUBAIIUN K O6YLICHI/IIO;

I[[eJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH HA OCHOBE KIIFOYEBBIX
[EHHOCTE! ¥ UCTOPUUECKUX TPAIUIINIA 6230BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCSI B CBOEH JESITEIHHOCTH
HECHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKaMH, MNPHUCYIIMMU IICJ'IOCTHOfI CUCTEMEC XHUMHYCCKOI'O
o0pa3oBaHus;

HAJIMYUE TMPABOCO3HAHUS SKOJOTHYECKOW KYJIbTYphl M CHOCOOHOCTH CTaBUThH LN U
CTPOUTH JKU3HCHHBIC IIJIaAHBI.

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHUS TpeaMeTa «XHUMHUS» JOCTUTAIOTCS B CIUHCTBE
yu4eOHOW ¥  BOCHUTATENBHOW JESITENHHOCTH B  COOTBETCTBHM C T'YMaHHCTUYECKUMH,
COLIMOKYIIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMU U UJAEaJaMH POCCHIICKOTO
IrpaXaIaHCKOro O6HI€CTBa, INPUHATBIMU B O6HI€CTB€ HOpMaMu W TIIpaBHJIaMH TIOBCICHMU,
CIOCOOCTBYIONTUMH TIPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOT'O CTAaHOBJICHHS
JTUYHOCTH 00YJarOIIHUXCSI.

JIMYHOCTHBIE pe3yJIbTaTbl OCBOCHUS IIPEAMCTA «XHUMHUS OTpaxxaroT C(pOpMI/IpOBaHHOCTB



OIbITa TIO3HABATENPHOW M TPAKTUYECKOH JEATEIbHOCTH OOYyYaloIUXCS IO pean3aluu
HpI/IHﬂTLIX B O6H.IGCTB€ HCHHOCTCﬁ, B TOM 4YHCJIC B HACTHU:

1) rpa)1aHCKOTO BOCIIMTAHUS:

OCO3HAHHS 00YYAIOIIMMHKCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBOKEHUS K
3aKOHY H MPABOIOPSIIKY;

HpeI[CTaBJ'IeHI/IS'I 0 COoMaJbHBIX HOpMaX 58 npaBHnax MECKIINYHOCTHBIX OTHOH_IGHI/Iﬁ B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JIEATCIBHOCTH IPH CO3JIaHUU YICOHBIX IMPOCKTOB,
peH_IeHI/II/I y‘-Ie6HbIX U ITIO3HABAaTCJIBHBIX 3a1a4, BBIITOJIHCHUHN XUMHUYCCKUX 3KCHepI/IMeHTOB;

CIIOCOOHOCTH IIOHMMATh U NIPUHUMATh MOTUBBI, HAMEPEHMS], JIOTUKY U apTyMEHTBI APYTUX
P aHAJIM3E PA3JIMYHBIX BUJIOB YU4COHOM JCSITCILHOCTH;

2) MaTpHOTHYECKOTO BOCITUTAHHMS:

IICHHOCTHOI'O OTHOIICHUS K I/ICTOpI/I‘-IGCKOMy u Hay‘-IHOMy HaCJICIONIO OTC‘ICCTBGHHOﬁ
XHUMUU;

YBKEHHS K TPOIIECCY TBOPYECTBA B OOJIACTH TEOPHHM M NPAKTUYECKOTO MPUMEHEHHUSI
XMMHHU, OCO3HAHHS TOTO, YTO JIOCTHXKCHUS HAyKH €CTh PEe3yJbTaT JIIMTEIbHBIX HAOIIOJCHUM,
KpOHOTHI/IBBIX I-)KCHepI/IMCHTaJ'H)HBIX IIOHUCKOB, ITIOCTOAHHOI'O prna y‘-IéHI)IX n HpaKTI/IKOB;

WHTEpeCa W TI03HABATEIHHBIX MOTHBOB B IIOJIYICHHH W TIOCICAYIONIEM aHAJIN3e
HH(OPMALIMHY O MEePEIOBBIX JOCTHKCHHUIX COBPEMEHHONW OTEUYECTBCHHOU XMMHH;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

HpaBCTBeHHOFO CO3HAaHU, OTHYCCKOI'O ITIOBCACHN A,

CHOC06HOCTI/I OLICHUBATH CI/ITyaHI/II/I, CBA3aHHBIE C XHWMHUUYCCKHUMHU SABJIICHUAMH, H
MPUHUMATh OCO3HAHHBIC pPEIICHUS, OPHUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHUBATH CBOE IIOBCACHUEC U HOCTYHKI/I CBOUX TOBapI/Iﬂlel\/'I C HOSI/IHI/II\/JI
HpaBCTBeHHBIX n HpaBOBI)IX HOpM " OCO3HAHUC HOCJ'[G)ICTBI/II\/JI 9TUX HOCTyHKOB;

4) GopMHUPOBAHUS KYJIBTYPhI 30POBBSI:

MOHMMAHUSA LEHHOCTEeH 370pOBOro M 0Oe30macHOro oOpas3a >KU3HU, HEOOXOAMMOCTH
OTBCTCTBCHHOTI'O OTHOIIICHUA K CO6CTBGHHOMY ¢)H3H‘~I€CKOMY 158 HCI/IXI/I‘ICCKOMY 3I[OpOBI)I-O;

coOroIeHnsT TpaBWJI OE30MacHOT0 OOpaIIeHusl ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOM
YKU3HU U B TPYIOBOM JE€SATEIBHOCTH;

MOHMMAHUS TEHHOCTH TMPAaBUJI HWHIUBUAYAIBHOTO M KOJUIGKTMBHOTO 0€30I11acHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS MOCIEACTBUM M HENpUSTHUS BPEAHBIX IMPUBBIUEK (YIMOTpEOJIEHUS alKOTOJIf,

HapKOTHUKOB, KYpPEHHUS);



5) TpyJ0BOTO BOCIIMUTAHUS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATENbCKOM JEATENbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYIHX BUAAX JESATEIBHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YacTUE B PEIICHUM MPAKTUYECKHX 3a1a4 COLHUAIBHON
HAIPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbl);

MHTEpeca K MPAKTUYECKOMY H3YyUEHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBa)XCHHUs K TPYLy, JTIOASAM TPyJla U pe3ynbTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHIYalIbHOH TpaeKTOpHH 0Opa3oBaHus,
Oyaymieit mpodeccuu M peanu3anuud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C yYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMUH, HHTEPECOB U NMOTPEOHOCTEN 00I1IECTBa;

6) PKOJIOTHYECKOTO BOCIUTAHHSL:

HKOJIOTMYECKHU 11€JIECO00PAa3HOr0 OTHOLIEHUS K IPUPOJIE, KAK HCTOYHUKY CYLIECTBOBAHUS
’KM3HHU Ha 3emIe;

IOHUMAaHHMs I7I00AIBHOIO XapakTepa 3KOJIOTMYECKUX MPOoOJIeM, BIUSHHUS SKOHOMHUECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUAIBHOM CPElIbL;

OCO3HaHUS HEOOXOAMMOCTH HCII0JIb30BAHUS JOCTHXKEHUH XUMUU JUIsl PELLIEHUS] BOIIPOCOB
PaLMOHAIBHOTO IPUPOAOIIOIB30BAHNS;

AKTUBHOI'O HENPUATHUS ACUCTBUH, NMPUHOCAIIUX BpPEN OKPYXKAaloUIeW IPHUPOIHOHN cpele,
YMEHHUS MPOTHO3UPOBATh HEOJIArONPUSATHBIE SKOJIOTMYECKHE MOCIENCTBUS MPEANPUHHUMAEMBIX
JNENUCTBAN U NMPEAOTBPAIIATh UX;

HaJIU4Ms Pa3BUTOTO SKOJOTMYECKOTO MBIIUICHHS, JKOJOTHYECKONW KYJIbTYPBI, OIBITA
JEATEIbHOCTH  DKOJIOTMYECKOM  HANpaBJICHHOCTH, YMEHUSA PYKOBOJACTBOBATHCA HWMH B
MI03HABATEIbHOM, KOMMYHUKAaTHBHOM M COLMAIILHON MPAKTHKE, CIOCOOHOCTH U YMEHHUSI aKTUBHO
[IPOTUBOCTOATH UAEOJIOTHH XeMopoOuu;

7) IEHHOCTH HAyYHOTO MO3HAHHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOMN NMPaKTHKH;

NOHMMAHUS CHEUMPUKUA XUMHUHM KaK HayKH, OCO3HaHUs €€ poiu B (HOpMHpPOBAHUH
PaIMOHAIBLHOTO HAYYHOTO MBILIUICHUS, CO3JaHUH LIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXKaIOLIEM
MHpE KaK O €JUHCTBE NPUPOABI W YEIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEM M
peleHny mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XMMHHU JJISi COBPEMEHHOM NMBMIM3AlMU: B €&
I'YMaHUCTHYECKON HANpaBICHHOCTH W Ba)KHOM POJM B CO3/JaHUM HOBOM 0a3bl MaTepHaIbHOM

KYJIbTYpbI, PEIIEHUHU TI00ANbHBIX NMPOOJIEM yCTOMYMBOIO pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,



OHEPreTHUYECKON, THINEBOM ¥ OSKOJOTUYECKOW OE30MacHOCTH, B Pa3BUTUU MEAHIIMHEI,
o0ecreYeHnn yCIOBUH YCIEITHOTO TPya M SKOJIOTHYECKH KOM(BOPTHOM KU3HU KAXKJIOTO dieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTH: IIOHMMAHMS CYIIHOCTH METOJOB IIO3HAHMS,
UCTIOJBb3yEeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOTy4aeMble 3HAHUS IS
aHann3a U OOBSICHEHHUS SIBICHUH OKPYKAIOIIET0O MHUpPAa M IMPOUCXOMANIMX B HEM HM3MEHEHUH,
YMEHHS JeflaTh 000CHOBAHHbBIE 3aKJIIOUEHUS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS JaHHBIX
C LIEJIbIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO UCII0JIB30BATh XUMUUECKHUE 3HAHMS ISl PELIEHUS IIPpo0ieM
B PEANIbHBIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIbCKOM AESITENIbHOCTH;

TOTOBHOCTU MU CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa3oBaHUI0 W CaMOOOpPa30BaHUIO, K
aKTUBHOMY TOJYYEHUIO HOBBIX 3HAaHUH 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSAMHU;

UHTEpeca K OCOOCHHOCTSIM TpyAa B pPa3nUuyHbBIX cdepax mnpodeccrnoHanbHOI
NEeSATEIbHOCTH.

MertanpeaMeTHble pe3yJabTaThl OCBOEHHUS y4eOHOro IpeaMera «XUMHUS» HAa YpOBHE
cpenHero o0I1ero oopa3oBaHus BKIIOYAIOT:

3HaYuMbIe U1 (POPMHPOBAHUS MHPOBO33PEHUSI OOYUYAIOIUXCS MEXKIUCIHUIUIMHAPHBIC
(MexXIpeIMeTHBIE) O0IIeHayYHbIE TOHATHS, OTPAXKAIOLIUE [IETOCTHOCTh HAYYHON KapTHUHBI MUpPa
U crneuu(uKy METOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, sBJIEHUE, MPOIECC, CUCTEMa, HAay4YHbIM (haKkT, MPUHIMI, TMIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHKe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTue);

yYHUBEpcaJbHble  y4deOHble  JeicTBus  (TMO3HABaTelbHbIE,  KOMMYHUKATHUBHBIE,
perynatuBHble), oOecneunBaromiie (GOpMUPOBaHHE (QYHKIIMOHAJIBHOW TPaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMH 00Yy4aroINXCsl;

CIOCOOHOCTh  OOYYalOUIMXCS  HCMOJb30BATh  OCBOEHHBIE  MEXJIUCIMIIMHAPHBIE,
MHUpPOBO33pPEHUYECKHE 3HAHUS W YHUBEpcalbHble YdeOHbIE ACUCTBUS B IMO3HABATENIbHON H
COLIMAJIBHOM ITPAKTHKE.

MertanpeameTHble pe3yjabTaThl OTPa)XKalOT OBJIAJICHHE YHUBEPCAJIbHBIMH Yy4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JEHCTBUAMU.

OBnajieHne yHUBEpCaIbHBIMHU YU€OHBIMH MTO3HABATEIbHBIMU JICHCTBUSMU:

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh MpPOOJIEMY, BCECTOPOHHE €&

paccMmarpuBaTh;



ONpEACNATh LENU JEATENbHOCTH, 3a/laBas IapamMeTpbl U KPUTEPUM HX JIOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTaThl IE€ATEIBHOCTH C IIOCTaBICHHBIMU LIEISMU;

UCIIOJIb30BaTh IIPM OCBOCHHMM 3HAHUN INPUEMBI JIOTUYECKOTO MBIIUIEHUS — BbBIICIATH
XapaKkTepHble MPU3HAKA MOHATMM M YCTaHABJIMBATH HX B3aMMOCBSA3b, MCIIOJIB30BATh
COOTBETCTBYIOIIHME MTOHATHUS JJIs1 OOBSICHEHHS OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIIN;

YCTaHABJIMBATh IPUUNHHO-CJICICTBEHHBIC CBA3U MEXKY NU3y4acMbIMU SIBICHUAMM;

CTPOUTH JIOTUYECKUE pacCyKIEHUS (MHIYKTUBHBIE, J€AYKTUBHBIC, IO aHAJIOTHH),
BBISIBJIAITh 3aKOHOMEPHOCTH W IPOTHBOPEYHSI B PAaCCMATPHBAEMBIX SIBICHHUAX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUYEHUS;

IPUMEHATh B MPOLIECCEe MMO3HAHMS, UCIOIb3yEMbIE B XUMHM CUMBOJIMYECKUE (3HAKOBBIC)
MOJIeJIH, IPeoOpa30BbIBaTh MOJAEIbHBIE IPEJCTABICHNUS — XUMUYECKHH 3HAK (CHMBOJI) 3JIEMEHTA,
XuMu4eckas (opmyna, ypaBHEHHE XHMHUYECKOH peakuu — TpPH peIIeHHH y4eOHBIX
II03HABATEJIBHBIX U IPAKTUYECKUX 3a]1a4, IPUMEHATh Ha3BaHHBIE MOJIEIIbHBIE IIPEACTABICHUS IS
BBISIBJICHMSI XaPAKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIIUH.

2) 6a30BbIC HCCIIEIOBATEIbCKUE ICHCTBUSL:

BJIQJIETh OCHOBAMM METOJIOB HAyYHOI'O ITO3HAHMS BEIIECTB U XUMUYECKUX PEAKIINA;

dopMynupoBaTh LEIM U 337aud MCCIEAOBAHUSA, HCIOJIb30BaTh IIOCTaBJIECHHbIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KAaUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 GOPMHUPOBAHUS TUIIOTE3bI 110 POBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BIIQJICTh HABBIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAHHUS M IPOBEACHUS YYEHHYECKHUX
SKCIIEPUMEHTOB, COBEPILIEHCTBOBAaTh YMEHHS HaONIOAATh 32 XOAOM MpOIECcca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (OpMyIHpOBaTh OOOOIIEHHS W BBIBOJBl OTHOCHUTENIBHO
JOCTOBEPHOCTH PE3yJbTaTOB UCCIIEIOBAHUS, COCTABIATh OOOCHOBAHHbBIM OTYET O MpojeNaHHON
pabore;

IpUOOpETaTh ONBIT YYEHUYECKOW MCCIEI0BaTENbCKOW M TMPOEKTHOW J1eATENbHOCTH,
MPOSIBJISATh CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIBHOMY TIIOMCKY METOJOB peIlIeHHs
IIPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) pabota ¢ uHpopmarueii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKAX HHGOpMalnuu (HAay4YHO-TIOMYJNspHAs
JuTepaTypa XMMHYECKOTO COJEepXKaHHs, CIpaBOYHble T1ocoOusi, pecypcbl HHTepHeTa),
aHAJM3UpPOBaTh WHGPOPMALIMIO PA3JIUYHBIX BHIOB M (OPM MpeICTaBICHUs, KPUTUYECKH
OLICHUBATh €€ JOCTOBEPHOCTb U HEIIPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3aNpochl M MPUMEHSATh Pa3IUYHbIE METOABI MpPU IOHUCKE U OTOOpe

nHpopManuy, He0OXOAUMOM /IJIsl BBIMIOTHEHUS Y4eOHBIX 3aj1a4 ONpeAeIEHHOrO TUIIA;



nproOpeTaTh OMBIT UCIOJIb30BaHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA M
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (popMy MpencTaBieHuss HHPpopManuu (CXeMbl,
rpaduKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

UCTIOJIb30BAaTh HAyYHBIH S3bIK B KayecTBE CpeACTBa NpU paboTe ¢ XUMHUYECKOM
uHpoOpMalMell: TPUMEHATh MeEXIpeaMeTHble ((pu3nueckue M MaTeMaTHYeCKue) 3HAKH H
CUMBOJIBI, (HOPMYJIBI, a00OpEBUATYPHI, HOMEHKJIATYPY;

HCIOJIb30BATh U MPeoOpa30oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISIIHOCTH.

OBnazneHne yHUBEpPCAIbHBIMU KOMMYHUKATHBHBIMU JIEHCTBUSAMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CYXKIaeMOI TEMBbI B XOJI€ JAUAIOra W/WIU TUCKYCCUH,
BBICKa3bIBaTh HAEHU, (OPMYJIHPOBATH CBOM MPEUIOKEHHUS OTHOCUTEIHHO  BBIMOJIHEHUS
MIpeIJIOKEHHOM 3a/1a4H;

BBICTYNIaTh C IPE3CHTALMEN pEe3yJbTaTOB IO3HABATEJIbHON NEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIbBHO WJIM COBMECTHO CO CBEpPCTHUKAMHU IIPU  BBIIOJHEHUM XUMHUYECKOTO
AKCIIEPUMEHTa, MPAKTHUYECKON paboThl MO HCCIEIOBAaHUIO CBOMCTB H3Y4YaeMbIX BEIIECTB,
peanMzanuu yueOHOro MpoekTa U (OPMyIUPOBATH BBIBOJABI MO pE3yJabTaTaM MPOBEIEHHBIX
WCCIICIOBAHHH ITyTEM COTIIACOBAHMS ITO3UIIHIA B X0/1€ 00CYX/IEHUS 1 0OMEHa MHEHHSIMH.

OBnazieHne yHUBEPCAIbHBIMU PErYISITUBHBIMU JEHCTBUSMMU:

CaMOCTOSITENILHO TUIAHUPOBATh U OCYIIECTBIATH CBOIO IMO3HABATENIbHYIO JIEATEIBHOCTD,
ompezensis e€ Ield U 3aJadd, KOHTPOJIMPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeagaraéMblii alrOPUTM JAEUCTBUN NPU BBINOJHEHUHM Y4YEOHBIX U MCCIEI0BATENIbCKUX 3a/ad,
BbIOMpaTh Hanbosiee F3PPEKTUBHBIN CIIOCOO MX PELIECHUS C YYETOM IMOITYUYEHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIIMSX;

OCYILIECTBIIAAITh CAMOKOHTPOJb CBOEH JEATEIbHOCTM HAa OCHOBE CaMOaHalu3a M
CaMOOIIEHKH.

IIpenmeTHble pe3yJbTaThl OCBOEHHUS MPOTrpamMMbl CPEAHET0 OOIIero oOpa3zoBaHUS IO
XMMHU Ha 0a30BOM ypOBHE OpHUEHTHpPOBAHbI Ha oOOeCleYeHHe IPEUMYIECTBEHHO
o01eo0pa3oBaTeibHOM M OOLIEKYAbTYPHOH MOATOTOBKM oOyuatommxcs. OHH  BKJIIOYAIOT
cnenuduueckre Uisi ydeOHOro mnpeamera «XUMHS» HaydHble 3HAHMS, YMEHHMS M CIIOCOOBI
NEHCTBUI 10 OCBOCHMIO, MHTEPIPETALMU U MpeoOpa3oBaHUIO 3HAHUI, BUIBI JAESTEIBHOCTH IO
MOJIyYEHUIO HOBOTO 3HAHHA M TNPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4YEOHBIX M peaJbHBIX
KU3HEHHBIX CUTYallUsIX, CBI3aHHBIX ¢ XUMHUEH. B mporpamMMe no XUMuu npeMeTHbIe pe3yIbTaThl
IIPEICTaBJIEHBI 110 TOJaM U3yUYEeHUS.

K xonmy obyuenus B 11 kimacce mpenaMeTHbIe pe3ynbTaThl OCBOEHHUs Kypca «OOmas u

HEOpraHMYECKas XUMU» OTPAXKaroT.



c(OPMUPOBAHHOCTh TPEJCTABICHUA O XHUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAayYHON KapTHUHBI MHpa, POJIM XMUMHU B TIO3HAHUM SBICHHHA NPUPOABI, B (HOPMUPOBAHHH
MBILIUIEHUS] U KYJIbTYpbl JMYHOCTH, €€ (YHKLUHMOHAJIbHOH TIPaMOTHOCTH, HEOOXOOUMOM JUIs
peleHysl MPaKTHYECKUX 3a/1a4 U SKOJIOTHYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
U IIPUPOJHOM cpene;

BIIQJICHUE CUCTEMOM XMMHUUYECKUX 3HAHUH, KOTOpask BKJIFOYAECT:

OCHOBOIOJIATAIONIME MOHATHS (XUMHYECKHH OJEMEHT, aToM, wu3orom, s-, p-, d-
JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJISIpHBIH OOBEM, BaJEHTHOCTD,
NEKTPOOTPHULATEIBLHOCTh, CTENEHb OKHCIEHUS, XHMUYECKasi CBsA3b (KOBAJIEHTHas, HOHHaf,
MeTaJlJIn4ecKasi, BOJOPO/IHAs), KpUCTAUINYECKAs! PEIIETKA, TUIIBI XUMUYECKUX PEaKLUil, pacTBOp,
JNEKTPOJINTHI, HEDJIEKTPOJIUTHIL, JNEKTPOJINTUYECKAs aucconuanys, OKHCJIUTEND,
BOCCTAHOBUTEIIb, CKOPOCTh XUMHUECKOM PEaKIIMU, XUMHUECKOE PABHOBECHE);

TEOPUU U 3aKOHBI (TE€OpHUSl AIEKTPOJUTUUYECKONW TUCCOLMUALUH, MEPUOJUUYECKUI 3aKOH
JI.1. MenneneeBa, 3aKOH COXPAaHEHMsI MAcChl BELIECTB, 3aKOH COXPAHEHHs W IPEBpaALICHUS
SHEPrUM MpPH XMMHUYECKMX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3bIK XHMHH,
MHUPOBO33PEHUYECKUE 3HAHHUA, JISKAIIUE B OCHOBE IIOHMMAHUS INPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUM, (DAKTOJIOTMYECKHE CBEJIEHUS O CBOWCTBAaxX, COCTaBE, IOIYYEHUH H
0€30MaCHOM HCIIOJIb30BAaHUH BAKHEHIINX HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOU
JESTEIIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHMH BBIABIATH XapaKTepHbIE IPU3HAKKM HOHATHH, YCTaHABIMBATh
X B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIME ITOHATUSA IPU OMMCAHUU HEOPraHWYECKUX
BEILIECTB U UX IIPEBPALLCHUN;

c(OPMHPOBAHHOCTh YMEHUH HCHOJIb30BATH XMMUYECKYI0 CHUMBOJMKY JUISI COCTAaBICHMS
dbopMy1 BElIECTB M YpPaBHEHUH XHMHUYECKUX pEaKIHi, CHUCTEeMaTHYECKyI0 HOMEHKIIATypy
(IUPAC) u TtpuBHanbHble Ha3BaHUS OTICJIbHBIX HEOPraHWYECKUX BELIECTB (yrapHblii ras,
YIJIEKUCHBIA a3, aMMHaK, rameéHas HW3BECTb, HETalll€éHas W3BECThb, MUTbEBAs COJA, IMUPUT U
Apyrue);

C(OPMHPOBAHHOCTh ~YMEHMH OMNpPENeNATh BaJCHTHOCTh M  CTENEHb OKHCICHMS
XUMHUYECKHX DSJIEMEHTOB B COCJUHEHUAX pa3JIMYHOTO COCTaBa, BHUJ XWUMHYECKOW CBS3M
(xoBaJIeHTHAsl, UOHHAs, METAJUIMYECcKas, BOJOPOAHAs) B COEAMHEHMSX, TUIl KPHUCTAINYECKOU
PEIIETKY KOHKPETHOTO BellecTBa (aTOMHasi, MOJIEKYJIIpHasi, HOHHAs, MeTallInyecKasi), Xapakrep
Cpelbl B BOAHBIX pACTBOPAaX HEOPraHUYECKUX COEIUHEHUII;

c(OpPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAAJIECKHOCTh HEOPTAHUYECKUX BEIECTB
[0 UX COCTaBY K ONpeNeNIEHHOMY KJlacCy/TpyIie CoOeIMHEHUI (IIPOCThIe BEIIECTBA — METAJIbl U

HEMCTAJIbI, OKCHUbI, OCHOBAHHA, KUCJIOTHI, aM(bOTepHBIe THAPOKCUBI, COJ'II/I);



cOPMHPOBAHHOCTh ~ YMEHHMH  pacKpblBaTb  CMBICI  HEPUOJUYECKOTO  3aKOHA
J.U. MenzneneeBa W JI€MOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO H
MIPOTrHOCTUYECKYIO (PYHKIIHH;

cOpMUPOBAHHOCTh YMEHHMHM  XapakTepu30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 3J1eMeHTOB 1—4 mnepuonos llepuonnueckoil cUCTEMbl XMMHMUYECKHUX 3JIEMEHTOB
JI.W. MenzeneeBa, MCIONb3ysl MOHATHS «S-, P-, -3JICKTPOHHBIE OPOUTAINY», «IHEPreTHUCCKHE
YpOBHUY», OOBSICHATH 3aKOHOMEPHOCTHM M3MEHEHHS] CBONCTB XUMHYECKHX DJJIEMEHTOB U HX
COCIMHEHUH Mo mnepuoaaMm U rpynnam llepuoandeckoil cUCTEMbl XHMHUYECKHX 3JIEMEHTOB
J.1. MeHnueneena;

c(OPMUPOBAHHOCTh YMCHHM XapaKTepH30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXAY HEOPraHMYECKMMHU BEIIECTBAMM C IOMOILBIO ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUii;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UUUPOBATH XUMUYECKUE PEAKLUU IO Pa3IUdHbIM
mpu3HaKaM (YHCIy W COCTaBy pearupyroliuX BEIIEeCTB, TEIUIOBOMY J3(PQEeKTy peakiu,
M3MEHEHHUIO CTENEHEH OKUCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIUH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUM COCTaBJIATh YPABHEHUS PEAKLUN pa3IMYHbIX TUIIOB, IOJIHBIE
U COKpalIEHHBIC YPaBHEHUS PEaKIMii MOHHOTO OOMEHa, YUMTHIBAas YCJIOBHUS, MPH KOTOPHIX ITH
peakLuu UAyT 10 KOHUA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOIUTH PEAKLUHU, MOATBEPKAAIOIINE KadeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacCHO3HaBaTh OIBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI PacKpbIBATh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii OCPEeICTBOM COCTABIIEHHS SJIEKTPOHHOTO OajlaHca ATUX peaKIHii;

c(OpMHPOBAHHOCTh YMEHHUM OOBSCHATH 3aBUCUMOCTb CKOPOCTU XUMHUYECKOW peakluy OT
pa3nuuHbIX (AKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOrO0 DPABHOBECHUS B 3aBUCUMOCTU OT
BHelHero Bo3aerictus (mpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE IPOLECCHI, JIEKAIIUe B
OCHOBE TNPOMBIIIIEHHOTO MOJyYE€HUSI CEpHOM KHUCIOTHI, aMMHaKa, a TakkKe COPMUPOBAHHOCTb
npesacTaBieHui 00 OOIIMX HayYHbIX MPUHIHUIAX U 3KOJOTHMYECKHUX MpOoOIeMax XUMHUYECKOTO
MIPOU3BO/JICTBA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIUYUCIEHHUS C MCIIOJIB30BAaHUEM TOHSATHS
«MaccoBasi JIONIs BELIECTBA B pPACTBOpPE», OOBEMHBIX OTHOIIECHHH Ta30B IMPH XHUMHYECKUX
peaxuusx, Macchl BeleCcTBa WM 00bEMa Ia30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU

00BbEMY OJIHOTO U3 Yy4acTBYIOIIUX B PEAKLUHU BELIECTB, TEIUIOBOrO YPPEKTa peakluu Ha OCHOBE



3aKOHOB COXPAHEHHMS MacChl BEILIECTB, IPEBPALLICHUS U COXPAHEHUS DHEPTUH;

c(OpPMUPOBAHHOCTh YMEHUI COOIIIO/IaTh MPABHIIA MOJB30BAHUS XUMUYECKOW MOCYI0U H
71ab0paTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMU MO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh U BBIOJHATh XHUMHYECKUH OSKCIICPUMEHT
(paznokeHue MEpOKCHAA BOAOPOAA B IPHUCYTCTBUU KaTajlu3aTropa, OIpPENEICHHE CpPEe.bl
PacTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAIBHOIO WHIMKATOPA, BIMSHHE PAa3NUYHBIX (AKTOPOB
Ha CKOPOCTh XUMHUYECKOW peaklMd, Peaklud HMOHHOIO OOMEHa, KayeCTBEHHBIEC PEaKIMU Ha
cynbdar-, KapOOHAT- U XJIOPUI-AaHHOHBI, HA KAaTHOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAIbHBIX
3amauy 1o temMaM «Mertamibl» U «Hemeramibl») B COOTBETCTBHM C TMpaBWIAMU TEXHUKHU
0e30MmacHOCTH IIpH O0paIlleHUuU C BElIeCTBAMU U JTaOOPATOPHBIM 000PYI0BaHHEM, MIPEICTABIATh
pe3yNbTaThl XUMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyITUPOBATEH BBIBOIBI HA OCHOBE 3THX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMCHHI KPUTHYECKH aHAIM3UPOBATH XUMHYCCKYIO HH(OPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpPe/ICTBa MACCOBOM KOMMYHUKAINK, IHTEpHET U APYrUX);

c(OpMUPOBAHHOCTh YMEHMI COONIONATh MpaBUiIa JKOJIOTUYECKH LIEIecoo0pa3Horo
MOBEJIEHUs B OBITY M TPYIOBOH JEATETbHOCTH B IENSX COXPAHEHHUs CBOETO 3J0POBbI M
OKpY>Kalolllel MPUPOJHON Cpebl, OCO3HABATh OMACHOCTh BO3JCHCTBUS HA JKUBBIE OPraHU3MBI
onpeAenEéHHBIX BEIIECTB, MOHMMas cMbich mnokaszatens [IJIK, moscHsITh Ha mpumepax crocoOsl
YMEHBUICHUS U IPEJIOTBPAIICHUS UX BPEIHOTO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKa;

JUIsT 00YYaIOIIUXCsl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 370pPOBBS: YMEHHE MPUMEHATH
3HaHUS1 00 OCHOBHBIX JOCTYITHBIX METOJ[aX IMMO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUISL  CJETbIX W CIa0OBHAAIIMX OOYYalOIIMXCS: YMEHHE WHCIONb30BaTh pelbedHO

TOUEYHYIO cucTemy obo3HadueHuit JI. bpailis 1uid 3anucu XuMu4eckux popmyIl.

Conep:xanue o0yuenus B 11 kiacce
OO6m1as 1 HeOpraHUYeCKass XUMUSI.

Paznen.1. TeopeTndeckne 0CHOBBI XUMUMU.

XuMHUECKUN d3JeMeHT. AToM. Snpo aroma, H30TOIBL. OJEKTPOHHAs 00O0JOYKa.
DHepreTHYecKue ypoBHH, MOJYPOBHH. ATOMHBIE OpOUTaiH, s-, P-, 0- anemeHTh. OcoOEHHOCTH
pacnpesieNieHusl JIEKTPOHOB MO OpOUTAIsIM B aTOMAax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHUOIOB.
DneKTpoHHask KOHGUTYypalus aTOMOB.

ITlepuognueckuit  3akoH U Ilepuonmyeckas cucreMa XHMHUYECKHUX  AJIIEMEHTOB
J.M. MenneneeBa. CBA3p NEpUOAMUYECKOTO 3akoHa M Ileproanueckoil CHUCTEMBI XMMHUYECKUX
sanemenToB J[.W. MenneneeBa ¢ COBpeMEHHOW TEOpHEH CTpPOEHUsI aTOMOB. 3aKOHOMEPHOCTH

M3MEHEHHs CBOMCTB XHUMHYECKHUX DJIIEMEHTOB O6p33yeMI)IX HMHU IPOCTBIX U CIOXKHBIX BCIICCTB



110 TpynIam U nepuojam. 3HaueHHEe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrtpoeHue BemiecTBa. XHWMHYECKas CBsS3b. BHIbI XUMHYECKOW CBS3M (KOBaJIGHTHAsS
HEMnoJIsIpHas M TOJSpHAas, WOHHAs, MeTauinyeckas). MexaHu3Mbl 0oOpa3oBaHHsl KOBAJIEHTHOM
XUMHUYECKON CBSI3M (OOMEHHBIH W JIOHOPHO-aKIENTOPHBIN). BomoponHas cBs3b. BalleHTHOCTS.
DnexTpooTpulaTebHOCTh. CTeneHb OKUCIIEHUS. VIOHBI: KATUOHBI U AHUOHBI.

BemectBa MONEKYIIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAIMYECKUX PEETOK. 3aBUCHUMOCTh CBOWCTBA BEIIECTB OT THUMA
KPUCTAJUIMYECKON PEeIIETKH.

[TonsiTve 0 nucnepcHbIX cucreMax. MIcTUHHbBIE U KOJUIOMAHBIE pacTBOpbI. MaccoBast 101st
BEILECTBA B pacTBOpE.

Knaccudukanus Heopranuueckux coequHeHuil. HomeHknmatypa HeopraHHYECKHX
BellecTB. ['eHeTmyeckas CBs3b HEOPraHMYECKUX BEIIECTB, MNPUHAMIEKAIIMX K Pa3JIUYHBIM
KJIaCCaM.

Xumunueckass peakuus. Kiaccudukanus XMMHUYECKHMX peakUuii B HEOPraHUYECKOHM U
OpraHUYEeCKON XUMHUHU. 3aKOH COXPAaHEHHsI MAcChl BEIIECTB, 3aKOH COXPAHEHUs U IPEBPALLECHUS
SHEPTUU NPU XUMUYECKUX PEAKIUSAX.

CKOpOCTh peakuuu, €€ 3aBHCHMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMbie peaKIu.
XuMmuyeckoe paBHOBecue. DakTopbl, BIMSIOIIME Ha COCTOSHUE XHMHMUYECKOTO PaBHOBECHSL.
[Tpuunun Jle [larense.

OnektponuTnueckas auccoruanus. CunbHble U crnadbie 37eKTpoiauThl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KHUCIas, HEUTpalibHas, 11eJ0oyHas. Peakiiuu HoHHOro oOMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsI BELIECTB M UX IPEBPALLEHUI: EMOHCTpaLs
tabmun «Ilepuonnyeckas cuctema xumuueckux saemeHToB J[.M. MenneneeBa», usyuyeHue
MOJI€NIe KpUCTANIMYECKUX PEIIETOK, HaONI0JIeHHe M ONUCaHWe JEMOHCTPAllMOHHBIX H
71a00paTOPHBIX ONBITOB (pa3okKeHHE MEepPOKCHIa BOJIOpPOJAa B MPUCYTCTBHM KaTalu3aropa,
OIIPEAEIICHUE CPEIbl PACTBOPOB BEILECTB C MOMOIIBI0 YHMBEPCAJIBHOIO MHIMKATOPA, PEAKIUH
HMOHHOT0 OOMEHa), MpOBEJEHHE NPaKTHUECKOM paboThl «BiMsHuEe pa3iInyHbIX (PAKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

Pacuérnrie 3amaun.

Pacuétbl mo ypaBHEHHMSIM XHMHMUYECKHUX pEaKIHMil, B TOM 4YHCIE TEPMOXMMHUYECKHE
pacuéTel, pacu€Thl C UCIOIb30BAHUEM TOHATHUS «MACCOBAs OISl BELLIECTBAY.

Pa3nen 2. Heopranndeckass Xumus.

Hewmeramnsl. Ilonmoxxenune HemetamioB B llepuonnueckoil cucreMe XMMHUYECKHUX

anementoB JI.W. MenneneeBa U OCOOEHHOCTM CTpoeHHS aTOMOB. Dusznyeckue CBONCTBA



HEMETAIIJIOB. AJUTOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yriaepoaa).

XUMHYECKUE CBOWCTBA BaXHEUIIMX HEMETA/IOB (TaJloreHOB, Cepbl, a3ota, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAUHEHUN (OKCUIOB, KUCIOPOICOIEPKAIINX KUCIOT, BOAOPOTHBIX
COCIMHCHH ).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUMN.

Meramibl. [lonoxenne mertamioB B Ileprnoanyeckoi CUCTEME XMMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa. OCOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. OO01ue
¢uzmveckue cBoiicTBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUUYCCKHHM PsJl HANPSHKCHUI
METaJUIOB.

XUMHYECKHE CBOMCTBA BAXXHEHUIIMX METAUIOB (HATpUM, KaJlui, KaJbIUi, Mar#ui,
ATIOMHUHHM, IUHK, XpPOM, KEeJIe30, MeJlb) U UX COCTUHEHHI.

O6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEPUMEHTAIbHbIE METOJbI HW3YYCHHUS BEIIECTB M MX MPEBPALICHUN: H3yUYCHUE
KoJuteKnu «MeTallIbl U CILIaBbI», 00pa3I[0B HEMETAIIIOB, PEIICHHE SKCIICPUMEHTAIBHBIX 33134,
HaONIOJICHWE W OMHCAHHWE JIEMOHCTPAIIMOHHBIX W JAOOPATOPHBIX OIBITOB (B3aMMOJCHCTBHE
TUAPOKCH/IA aJTFOMUHMS C paCTBOPaMHU KHCIIOT M IIEJI0Yel, KaUeCTBEHHbIE PEaKLIMM Ha KaTHOHBI
METaJIJIOB).

Pacuérnbie 3amaun.

Pacuétbl Macchl BemecTBa UM 00bEMa Ta30B MO W3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WM O00bEMY OJHOTO M3 YYAacTBYIOIIUX B PEAKIMU BEIIECTB, pacd€Tbl mMacchl (00BEMa,
KOJIMYECTBA BEIIECTBA) IIPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMUS U )KU3Hb. MEXIPEIMETHBIE CBSI3H.

Ponb xumMuu B ob6ecriedeHIH KOIOTUYECKOM, SHEPTeTHUECKON U MUIIeBON 0€30MacHOCTH,
pa3BuTuu MeauuHbL. [IoHATHE 0 HAYYHBIX METOAAX MMO3HAHMS BEIIECTB U XUMHUUECKUX PEaKIIHil.

[IpeacraBnenuss 00 OOmMX HAYYHBIX NPHUHIIMNAX MPOMBIIIICHHOTO TMOJyYeHUS
BOKHEHIIIMX BEIIECTB.

UYenoBek B MHpE BELIECTB M MAaTEpPHANOB: Ba)XKHEHIIME CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacku, CTEKJIO, KepaMuKa, MaTepuanbl M1 3JIEKTPOHUKH,
HaHOMaTepHaJbl, OPraHUYECKHNE U MUHEPATbHBIC YI0OPEHUSI.

XuMus U 370pOBbE UETIOBEKA: TpaBWJIa HCIOJIB30BAHUS JICKAPCTBEHHBIX IPEIapaToB,
npaBuiia 6€30MacHOTO MCTIOIB30BaHUS IPENapaToB OBITOBOM XMMHUHU B TTIOBCEAHEBHOM KH3HHU.

Peanm3anus MeXIpeIMETHBIX CBSI3eH MpPU U3YUEHUHU OOIIel M HeOpraHMYeCKOW XHUMHU B
11 kyacce ocymiecTBIseTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSTHUH,
TaK W TOHSTHH, SBISIOMUXCA CUCTEMHBIMH JJISI OTJIETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO

IMUKJIA.



OO0mue ecTecTBEeHHO-HAYYHBIE TOHSATHS: HAy4YHBIA (aKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaIn3, CUHTE3, KIaccu(uKaIus, NepuognIHOCTb, HAOTIOACHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHHE,
HU3MEPEHUE, SIBICHUE.

®dusnka: Marepusi, YHEprus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYCCKUI ypOBEHB, BEIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, PU3NICCKUE BEIIMYMHBI U €IUHUIBI UX U3MEPEHUSI, CKOPOCTD.

buonorus: kierka, oOpraHusM, SKOcUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMUYECKasi  MPOMBIIIICHHOCTD, METaJLTyprus, MIPOU3BOICTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEJIbCKOXO3SIMCTBEHHOE IIPOU3BOACTBO, MUILEBAS IPOMBIILIIEHHOCTD,
dapmainieBTHUECKass ~ MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKHMX  IPEnaparos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHuaoB, AJIEKTPOHHAS MPOMBIIIUICHHOCTb,

HaAHOTCXHOJIOTHUH.

[Ipunoxenune 1

TemMarTunueckoe l'IJIaHl/IIJOBaHl/Ie
11 kiaace

HaumeHnoBaHue pa3nesia, TeMbl ypoKa Kou-Bo
4acoB

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUH 18

Tema 1. Bakneiilmnme XuMHUYecKHe MOHATHA H 3aKOHBI 3
1.
2.
3aKOHbI COXPAHEHUS! MACChl U SHEPTUH B XUMHH.
3.

MaJIbIX U OOJIBIIUX TIEPUOIOB.

Bxonnas koHTposbHas paborta.
Beoanslii uHCTpyKTaxk no Th. Xumuueckuit snement. Hyknuasl. M30TOmBL

Ilepnonnueckuil 3akoH. PacrpenesieHHe 3J€KTPOHOB B aTOMax JJIEMEHTOB

Tema 2. CTpoenue BemecTsa 2
4. OCHOBHBIE BUIbI XUMUYECKOM CBS3H.
5. Ctpoenue kpuctamioB. Kpucraainyeckue pemeTku.

Tema 3. Xumnueckue peakuuu 5
6.
7.
8.
9.
MOHATHS U 3aKOHBI. CTpOeHHE BelIeCTBa. XUMUYECKUE PEAKITHI.
10.
Crtpoenue BemiecTBa. XUMUYECKHUE PEAKITHH.

Knaccudukanust XaMUUeCKUX peaKiivid.

CxopocTs xumMudeckux peakuuil. Karamus.

XHUMHYECKOE PABHOBECHE U YCIIOBHS €TI0 CMEIICHUSI.

[ToBTOpenue u 0600MIeHNEe MaTepraiia TeM 1-3: «BakHelme XuMudeckue

Kontponbnast padota 1. Baxxueinme XuMUIeCKre TOHSATHUS U 3aKOHBI.

Tema 4. PacTBopbl 6
11.

I[I/ICHCpCHBIe CHUCTCMBI.




12.  CnocoObl BbIpaXeHUsI KOHIIEHTPAILMH PACTBOPOB.

13.  IIpaktuueckas padota 1. [IpuroroBieHue pacTBOpOB C 3aJaHHON MOJIIPHOI
KOHLEHTpaLHUEH.

14.  DnextponuTuyeckas nuccounanus. BogopoaHslii nokasarensb.

15. Peakiinu norHoro oomMeHa.

16.  T'maponu3 opraHUYECKHX U HEOPTraHUYECKUX COeIUHEHUH.

Tema 5. D1eKTPOXUMHYECKHE PeaKIINHU

17.  Xumuueckue UCTOYHHUKHU TOKA. Pl CTaHIapTHBIX AJEKTPOAHBIX TOTEHIIUAJIOB.
XuMUYecKue UCTOYHUKH ToKa. Koppo3us MeTauioB u e€ npeaynpexiacHue.

18.  Duektponms.

Pa3nea 2. Heopranuyeckasi xumusi

11

Tema 6. MeTasibl

19.  OOGmas xapakTepUCTUKA M CIIOCOOBI IMOTYYEHHUST METaJLIOB.

20.  OO630p METAUITMYECKHUX IEMEHTOB A-TpyIIl.

21.  OOwwmit 0630p METAITUYECKHUX AJIeMEeHTOB b-rpymi.

22.  CmuiaBbl METAIJIOB.

23.  Oxcupapl ¥ THIPOKCUIBI METAIIJIOB.

24.  Tlpaktuueckas pabota 2. PemeHue 3KCriepuMEHTAIBHBIX 3a]1a4 110 TEME
«MeTamib».

Tema 7. Hemerajuinl

25.  O0630p HeMeTau1oB. CBONCTBA U NPUMEHEHHE BaKHEHIINX HEMETAJIOB.
26.  OOmas xapakTepUCTHUKa OKCUI0B HEMETAIIJIOB U KUCIOPOICOAEPKALIIX
KUCJIOT. BogopoiHble coeJMHEHNsI HEMETaJUIOB.

27.  T'enermueckas CBsi3b HEOPTraHWYECKUX M OPraHUYECKUX BelecTB. Pemmenne
Ka4yeCTBEHHBIX M PACUETHBIX 3a/1a4, CXEM IPEBPALICHHN.

28.  IIpaktuyeckas pabora 2. PemeHne SKCIepUMEHTAIBHBIX 33134 110 TEMe
«Hewmerannbn.

29.  KonrponsHas pabota 2. Heopranudeckas XUMHs.

Pa3zgea 3. Xumusd 4 ;Ku3Hb

30. XMMHKO-TEXHOJIOTUYECKHE MPUHIUITBI IPOMBIIUIEHHOTO OJIY4YEeHUsI METAJIOB.
31. [Ipou3BoOACTBO Yyr'yHa U CTaJH.
32. Xumus B OBITY.

33. IIpomexxyTouHas artectanus (KOHTPOJIbHasi padoTa)
34. IlonBeaeHne UTOrOB roJa

UTOTO

34
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