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HosicHuTeIbHAS 3alIUCKA
PabGouass mporpamma mo xummm 10 Kiacca cocTaBieHa Ha OCHOBE 00pa3oBaTEIbLHOTO

CTaHJapTa CpeaHero ooIero oopa3oBaHus MO XUMHUH, TPUMEPHON MPOTpaMMBbI CPEIHETO 00IIero

obpazoBanusi 1Mo XuMHH (0a30BBI ypOBEHb) W HOPMATUBHOW MIPAaBOBOW Oa3bl B 00JIACTH

00pa3zoBaHwUsI:

3akoH PD «O06 obpazoBanmu B Poccuiickoit deaeparum» Ne 273-D3 ot 29.12.2012;

[Tpuka3a MunuctepcTBa oopazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mas 2012 r. Ne
413 «O0 yrBepxxaeHUH (heAepabHOTO TOCYJAPCTBEHHOTO 00pa3oBaTeNbHOIO CTaHIapTa
CcpemHero o0miero oopasoBaHus»;

ITpuxa3za MunucrtepcTBa oopazoBanus U Hayku Poccuiickoit @enepanuu ot 30.08.2013 r. Ne
1015 «O6 yrBepxknaenun llopsaka opraHW3alMud W OCYIIECTBICHUS 00pa3oBaTeIbHOU
NeSITEIPHOCTH 10 OCHOBHBIM 00II€00pa30BaTebHBIM IporpaMMaM — 00pa3oBaTeIbHBIM
IporpaMMaM HayaJlbHOro OOIIEro, OCHOBHOTO OOIIEro U CPEeAHEro 00pa3oBaHUs;

ITpuxaza MunucrepctBa npocsemienus Poccuiickoit @enepanuu ot 28.12.2018 Ne 345 «O
denepanbHOM TepeuHe YYeOHHKOB, PEKOMEHIYEMbIX K HCIIOJIb30BAaHHIO IPH peaau3aliu
UMEIOIMX TOCYJApCTBEHHYIO aKKPEIUTALUI0 00pa3oBaTeIbHbIX IPOrpaMM HAYaJIbHOTO
o0IIero, OCHOBHOrO O0OIIEro, cpexHero ooOmero ooOpa3oBaHus» (C HM3MEHEHHSIMH U
JIOIIOJTHEHUSIMN )

ITpuxa3za MunucrepcrBa oopazoBanus u Hayku Poccuiickoit @enepauuu ot 30.03.2016 Ne 336
«O0 yTBep:KJIEHUH MEPEYHs CPEJICTB O0YUEHUS U BOCIIMTAHUS, HEOOXOAMMBIX JIJIsl pealu3aliuu
00pa30oBaTeNbHBIX MPOrpaMM MPOrpaMM Ha4yaJbHOI'O OOILEro, OCHOBHOI'O OOILEro M CpeHEro
o0riero o6pa3oBaHMs, COOTBETCTBYIOIIUX COBPEMEHHBIM YCIOBUSAM 00Yy4eHUs, HEOOXOAUMOTO
IpU OCHALIEHUHOOI1e00pa30BaTeIbHBIX OpraHU3aluil B LEIIX pealu3aliy MEpONpHUITU 1O
COJICHCTBUIO CO3JaHMIO0 B CyObekTax P® (Mcxoas w3 MpOTHO3UPYEMOU MOTPEOHOCTH) HOBBIX
MECTB 00pa3oBaTENbHBIX OpPraHU3alMAX, KpUTEpUEeB ero (GopMupoBaHUs W TpeOOBaHHU K
(yHKIIMOHAJIBbHOMY OCHAIIEHHIO, & TAKXK€ HOpPMAaTHMBa CTOMMOCTH OCHAILlEHUS OJHOTO MECTa
00yJaromerocs: yka3aHHbIMH CPEJICTBAMU OOYUCHUS U BOCIIUTAHUSY,

[Tucema MunucTepcTBa 00pa3oBanus u Hayku Poccuiickoit @exepannu ot 18.08.2017 Ne 09-
1672 «O nanpaBiaeHMH MeToAMYECKUX PEKOMEHJAINI 10 YTOYHEHHIO IOHATUN U COJlep KaHus
BHEYPOUHOI JEATENIbHOCTM B paMKax pealu3alMd OCHOBHBIX 0011e00pa3oBaTebHbIX
IporpaMM, B TOM YHUCIIE B YACTHU MPOSKTHOM EATEIEHOCTH;

®denepalibHbIIl KOMIIOHEHT rocyAapcTBeHHOro cranaapra 2004 r.;

ITocranoBnenue [1aBHOrO rocynapCTBEHHOro caHuTapHoro Bpada Poccuiickonn denepanuu
«O6 yrBepxaenun CanlluH 2.4.2.2821-10 «CanutapHO-311AEMHOIOTHYECKHE TPeOOBaHUS K
YCIIOBUSIM U OpraHu3aly o0y4yeHHUsl B 00Ie00pa3oBaTeNbHbIX yupexaeHusx» ot 29.12.2010
Ne 189 (¢ m3menenusmu u gonosHeHUsSAMH oT 29.06.2011r. Ne85; ot 25.12.2013r. Ne72; ot
24.11.2015r. Ne81);

OcHoBHas 001eo0pa3oBaTeIbHas porpamma cpeHero odiiero oopazopanuss HOY
«Karonnueckas rumuazus 1. Tomckay (ITp. Ne 280820/01 ot 28.08.2020r.)

Konmemnus 1yXOBHO-HPaBCTBEHHOTO PAa3BUTHS W BOCIIHUTAHUS JIMYHOCTH TpaxkaaHuHa Poccum.
— M.: IIpocBemenue, 2010r.

ABtopckas mporpamma O.C. T'abpuensna kypca xumuu st 8-11  kiaccos
o0mieo0pa3oBarenbHBIX yapexacauii M: JIpoda, 2010 r

CormnacHo yueOHOMY TuTaHy TUMHA3WH, Tporpamma 10 kiacca paccuntana Ha 34 4acoB B roJl, B
Hemenro 1 Jac.

Menn:

OCBOCHHE 3HAHHII O XHMMHMYECKOM COCTaBJISIOIICH CCTCCTBCHHOHay‘{HOﬁ KapTUHBI MHpa,



BAKHEUIINX XUMHUECKUX MOHATUSAX, 3aKOHAX U TEOPHUSX;

OBJIaJICHUE YMEHUSIMU MPUMEHATH MOJyYEHHBbIE 3HAHUA Ui OOBACHEHHUS DPa3HOOOpA3HBIX
XUMHUYECKHUX SIBIICHUI M CBOMCTB BEIIECTB, OIICHKU POJM XUMHHU B PAa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U MOJIyYeHUU HOBBIX MaTEePHAJIOB;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB W HWHTEIUIEKTYaJlbHBIX CIIOCOOHOCTEH B IHpoIecce
CaMOCTOSITENILHOTO TMPUOOPETeHHs] XUMHUYECKMX 3HAHUW C HCIOJIb30BAHUEM Pa3IHMYHbBIX
MCTOYHUKOB MH(POPMAIMH, B TOM YUCIIE KOMITBIOTEPHBIX;

BOCMHUTAaHUE YOEKIECHHOCTH B MO3UTUBHOM PO XMMHUHU B JKM3HH COBPEMEHHOI'O OOIIECTBa,
HEOOXOJUMOCTH XMMHUYECKH I'PaMOTHOIO OTHOILIEHUS K CBOEMY 37I0POBBIO M OKpY)KaroIen
cpene;

MPUMEHEHUE TOJYYCHHBIX 3HAHUN W yMEHHH JUisi 0€30MacHOTO HCIOJB30BaHUS BEIIECTB U
MaTepuajoB B OBITY, CEIbCKOM XO34HCTBE M Ha MPOU3BOJACTBE, PEUICHHS MPAKTUYECKUX 3ajau
B MOBCEIHEBHOM >KU3HH, MPEAYNPEKACHUS SIBICHUN, HAHOCAIINX BpEH 3I0pPOBBIO YEIOBEKA U
OKpY>Karolleu cpene.

3agauu:

1. CdopmupoBaTh 3HaHWE OCHOBHBIX MOHATHI U 3aKOHOB XUMHH;

2. BocnuteiBaTh 00IIEYETIOBEYECKYIO KYIBTYPY;

3. Yuutp HaOIrOAATH, IPUMEHSTH ITOJYUYCHHBIC 3HAHUS HA MIPAKTHKE.

. Ilnanupyemsle pe3yJibTaThl

JInunoctHbie YY /!

0CO3HABaTh €IWHCTBO M LEJIOCTHOCTh OKPYKAIOIIEr0 MUPA, BO3MOKHOCTH €TI0 IMO3HABAEMOCTH
U 00BSCHUMOCTH Ha OCHOBE JIOCTH)KCHHI HAYKH;

MOCTETICHHO BBICTPaMBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHE: OCO3HABATH MOTPEOHOCTD
1 T'OTOBHOCTH K CaMOO6pa30BaHI/IIO, B TOM 4YHCJIC U B paMKax CaMOCTOSITEILHOU ACATCIIBHOCTHU
BHE IIIKOJIBI;

OIICHUBATH JKU3HEHHBIC CUTYAIlU C TOYKH 3PCHUS 0E30IMacHOTO 00pa3a KU3HHU U COXPaHCHUS
3JI0pOBBS;

OLCHUBATH IKOJIOTHYECKUN PHUCK B3alMOOTHOIIIEHU YeJIOBEKA U npupoabl.

(dbopMUPOBATH HKOJIOTMUECKOE MBIIIIICHUE: YMEHHE OIICHUBATh CBOIO JESTENILHOCTD U MOCTYIIKU
OpYTUX JIOAEH C TOYKM 3pEHUs COXPAHEHHs OKPYKAIoLIEH Cpenpl - TapaHTa >KU3HH H
Oyraromosryuusi JIr0/Iei Ha 3emIie.

MertanpeaMeTHbIMH pe3yJIbTATAMH H3YYEHHUs Kypca SBISETCS (OPMHUPOBAHUE YHUBEPCATbHBIX

yueOnbIx nevicteuii (YY /).

Perynstusubie YY/I:

CaMOCTOSITEJIbHO OOHapyXuBaTh W (HOpPMYyIHUpPOBATh yueOHYIO TMpoOJeMy, ONpPEAeNaTh Ielb
y4eOHOM JeSATENHHOCTH,

BBIIBUTAaTh BEPCUU pPEIICHUS TPOOJIeMbl, OCO3HABATh KOHEUYHBIM pe3yibTaT, BBIOMpATh M3
MPEUIOKEHHBIX H UCKATh CAMOCTOSITEIIEHO CPEJICTBA TOCTHIKEHUS TICITH;

COCTaBIATh (MHIMBUYaTbHO UM B TPYIIIIE) IJIaH PEIIeHUs MPOOIEMBI;

paboTas 1O TUTaHy, CBEPATH CBOM JICHCTBHUS C IIEIBIO W, NMPU HEOOXOIUMOCTH, HCIIPABIIATH
OIIMOKU CaMOCTOSITENIHHO;

B JIMAJIOTE C YIUTEJIEM COBEPIIICHCTBOBATH CAMOCTOSTEIIEHO BRIPAOOTaHHBIE KPUTCPHUH OIICHKH.

ITo3naBaresbHble YY:

aHaJM3UPOBATh, CPABHUBATH, KiIacCU(PHUIIMPOBATh U 0000maTh (aKTHl U SBICHUS. BBISBIATH
MIPUYHMHBI U CIIEICTBHUS IPOCTHIX SIBICHUI.



OCYIIECTBIISITh CpaBHEHHUE, KIAaCCHU(PHUKAIMIO, CaMOCTOSTENbHO BBHIOMpAas OCHOBaHUS U
KPUTEPUU U1 YKa3aHHBIX JOTMUECKUX OIepalmii;

CTPOUTH JIOTHYECKOE pPACCYKIEHHE, BKIIOUAIOIIEe YCTAHOBJICHHWE MPUYMHHO-CIIEACTBECHHBIX
CBsI3€H.

CO3/1aBaTh CXEMATHYECKUE MOJICIH C BBIICTICHUEM CYIIIECTBEHHBIX XapaKTePUCTHK OOBEKTA.
COCTaBJISITh TE3UCHI, PA3JIMYHBIEC BUJIbI UTAHOB (MPOCTHIX, CIOKHBIX U T.I1.).

npeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJHOTO BUIA B IPYroi (TaOIUIly B TEKCT U TI.).

YMETh OIpPEACTsATh BO3MOXKHBIE HCTOYHUKHA HEOOXOIUMBIX CBEICHUH, MPOU3BOAMTH TOUCK
uH(pOpMalli1, aHATTU3UPOBATh U OLIEHUBATH €€ I0CTOBEPHOCTb.

KommynukaruBubie YY /:

YUUTBIBaTh pa3HblE MHEHUS M CTPEMUTHCS K KOOPAMHALMU Ppa3IMYHbIX IO3ULMA B
COTpPYIHUYECTBE;
¢dopmynupoBaTh COOCTBEHHOE MHEHHE M TIO3UIUIO, apTYMEHTHPOBATh U KOOPJAMHUPOBATH €€ ¢
NO3ULUSAMHU TAPTHEPOB B COTPYAHUYECTBE NMPH BBHIPAOOTKE OOINEro pPEHIeHUs B COBMECTHOM
JESITEIIbHOCTH;
YCTaHaBIMBaTh M CPABHMBATh Pa3Hble TOUYKU 3PEHHUS, MPEXKAE YeM NPUHUMATh PEIICHUS U
JienaThb BeIOOD;
apryMEHTHPOBATh CBOIO TOUYKY 3pEHHsI, CHOPUTh U OTCTaUBATh CBOIO MO3MIIMIO HE BPAXXI€OHBIM
JUIsL OIIIOHEHTOB 00pa3oM;
3aJjaBaTh BOIPOCHI, HEOOXOAMMBbIE JJIsi OpraHU3aluud COOCTBEHHOH JEATEIbHOCTH MU
COTPYIHUYECTBA C IAPTHEPOM;
OCYILLECTBIIATh B3aUMHBIAH KOHTPOJb M OKa3blBaThb B COTPYIHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOLIb;
aJIeKBaTHO HCII0JIb30BATh PeUb JJIs IUTAHUPOBAHMS U PETYIIALUN CBOEH EATEIbHOCTH;
aJIeKBaTHO HCII0JIb30BAaTh PEUEBbIE CPEACTBA I PEILIEHUS PA3IUYHBIX KOMMYHUKATHBHBIX
3a/1a4; BJIAJIETh YCTHOM M IHCbMEHHOM pEuYbl0; CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE
BBICKA3bIBAHUE;
OpraHM30BBIBATh U IJIAHUPOBATh y4EOHOE COTPYIHUYECTBO C YUHUTEIEM M CBEPCTHUKAMU,
ONpeAeNaTh LeNU U (YHKIMH YYaCTHUKOB, CIIOCOOBI B3aMMOJEMCTBUS; MJIAHUPOBATH OOIINE
CrocoObl paboThI;
OCYILECTBIISATh KOHTPOJIb, KOPPEKIIMIO, OLIEHKY JeHCTBUI MapTHEPA, yMETh YOEKAaTh;
paboTaTh B Ipylie — YCTaHaBIMBAaTh paOouue OTHOLICHHsS, 3(P(HEKTUBHO COTPYIHHYATH U
CHOCOOCTBOBaTh MPOAYKTUBHOW KOONEpalMM; HHTEIPUPOBAThCS B TPYIIY CBEPCTHUKOB H
CTPOUTH MPOJAYKTUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMH U B3POCIIBIMU;
OCHOBaM KOMMYHUKaTHBHOH peduiekcuu;
HCIIOJIb30BaTh a/IeKBaTHBIE S3BIKOBBIE CPEACTBA I OTOOpPa)XKEHHs] CBOMX YYBCTB, MBICIIEH,
MOTHBOB U NOTPEOHOCTEIH;
oToOpaxaTh B peuu (onmucaHue, oOBSICHEHHE) COJEp)KaHUE COBEpIIAEMbIX JEUCTBUN Kak B
¢dbopMe TPOMKOI COIMATM3UPOBAHHON peuH, Tak U B (hopMe BHYTpEHHEH peyH.

I[InanupyemMble pe3yabTaThl peajau3anuu nNporpaMMmbl «OCHOBBI CMbBICJI0BOI0 YTEHUS!

H paﬁoTLI C TEKCTOM» CPpEeACTBAMMU NpeIMETa XUMHHA:

OpUEHTUPOBATHCA B COJIEPNKAHUM TEKCTa M MOHUMATh €ro IEJOCTHBIA CMBICH: ONpPENENsTh
[JIaBHYIO TeMY, OOIIYIO LI€JIb WJIM Ha3Hau€HUE TEKCTa; BBIOMpPATh M3 TEKCTa WIHM MPUIyMaTh
3arojIOBOK, COOTBETCTBYIOIIMH COAEP)KaHUIO M OOIIEMY CMBICIY TeKCTa; (opMyIupoBaTh
TE3UC, BHIPAXKAIOIIUI OOLINI CMBICT TEKCTa; MPEABOCXUIIATH COJepKAHNE MPEAMETHOIO TIaHa
TEKCTa MO 3aroJOBKYy M C OMNOpPOH Ha TMpenblIylIii OmbIT, OOBICHATH IMOPSJIOK



YaCTeH/MHCTPYKIUH, COJIEp)KAIUXCd B TEKCTE; CONOCTAaBIATH OCHOBHBIE TEKCTOBBIE H
BHETEKCTOBBIE KOMIIOHEHTHI: 0OHAPYKUBAaTh COOTBETCTBHE MEX/y YaCThIO TEKCTA U €ro o01Iei
uzaeed, copMyIMPOBAHHOW BOMPOCOM, OOBSCHATH HAa3HAYCHHWE PHCYHKA, MOSCHATH YaCTH
rpaduka uim TabIuIbl ¥ T.1.;
HaXOJUTh B TEKcTe Tpedyemyro HH(pOpManuio (mpoderatb TEKCT IJIa3aMu, ONPEACISTH €ro
OCHOBHBIE JIEMEHTBI, COTIOCTABIATH (POPMBI BBIpAXKEHUSI WH(POPMAIIMK B 3alIpOCE U B CaMOM
TEKCTE, YCTAaHABIWBATh, SBISIOTCS JH OHMU TOXIECTBEHHBIMH WJIM CHHOHMMUYECKHMHU,
HAXOJUTh HEOOXOAMMYIO €IUHHILY HH(OPMAIIMH B TEKCTE);
pemath y4yeOHO-ITO3HABATEIbHBIE W Y4EOHO-TIPAKTUUECKUE 33/a4M, TpeOyroIue IMOJHOTO
KPUTUYECKOTO TIOHUMAHHUS TEKCTa: OINPENEIATh Ha3HAUYEHUE Pa3HBbIX BHJOB TEKCTOB; CTABUThH
nepea coOOW IeNnb YTCHHWs, HANpaBiss BHUMAHHE HAa IIOJIE3HYI0O B JIaHHBIK MOMEHT
UH(QOPMAIMIO; pa3uyaTh TEMbl W MOATEMBI CHENHUAIBHOTO TEKCTAa; BBIACHATH HE TOJBKO
[JIaBHYIO, HO U M30BITOYHYIO HH()OPMALINIO; IIPOTHO3UPOBATH ITOCIIEIOBATEILHOCTD U3JI0KEHHS
U/Iell TEKCTa; COIOCTABIATH pPa3HbIe TOYKH 3PEHHS M pa3Hble MCTOYHHKH HH(OPMALUH IO
3aJaHHOM TeMe; BBINOJHATH CMBICIOBOE CBEPTHIBAHHE BBIICIECHHBIX (DAaKTOB M MBICIEH;
dbopMHpOBaTH HAa OCHOBE TEKCTAa CHCTEMY apryMEHTOB (J0BOJOB) 1Jisi 0OOCHOBaHUS
OTIpeIeIEHHON MMO3UINH; TIOHUMATh JTyIIEBHOE COCTOSHHE IMEPCOHAKEH TEKCTa, COTIEPEKUBATH
UM.
CTPYKTYpPHPOBaTh TEKCT, HCIIONB3YysS HYMEpAlWIO CTPAHUI, CIUCKH, CCBUIKH, OTJIaBIICHHE;
IPOBOUTH MTPOBEPKY MPABONKCAHMS;, HCIIOIB30BATh B TEKCTE TAOIHUIIBI, H300PAKCHHUS;
peoOpa3oBHIBATh TEKCT, HCIOJIB3YS HOBBIC (POPMBI MPEACTABICHHUS HHPOPMAHH: (HOPMYIIBL,
rpaduky, quarpaMMbl, TaONUIBL (B TOM YHCIE AMHAMHYECKUE, 3JICKTPOHHBIC, B YACTHOCTU B
NPAaKTUYECKHX 33/1a4aX ), IEPEXOAUTH OT OJHOTO MPEICTABICHUS TaHHBIX K APYTrOMY;
UHTEPIIPETHPOBATh TEKCT: CPAaBHUBATH M IPOTHUBOIIOCTABIATH 3aKIIOUEHHYIO B TEKCTE
UH(QOpMAIMIO Pa3HOTO XapakTepa; OOHapyKMBaTb B TEKCTE JOBOABI B IIOATBEPIKICHUE
BBIJIBUHYTBIX TE3MCOB; J€JaTh BBIBOABI U3 C(HOPMYIMPOBAHHBIX MOCBUIOK; BBIBOJMTH
3aKJIF0YCHHE O HAMEPEHHUH aBTOPA WIIH TJIABHOW MBICIIH TEKCTA.
OTKJIMKAThCsl HAa COJIEp’KaHMe TEKCTa: CBA3bIBATH MH(POPMalNI0, OOHAPYKEHHYIO B TEKCTE, CO
3HAHUSMH U3 APYIMX MCTOYHHUKOB; OLICHUBATh YTBEP)KICHUS, CIICIaHHBIE B TEKCTE, UCXOJS U3
CBOMX TIPEJICTABICHUH O MUPE; HAXOAUTh JIOBOJIBI B 3AIIUTY CBOCH TOUKH 3pEHHS;
OTKJIMKAThCsl Ha ()OPMY TEKCTa: OLIEHUBATh HE TOJIBKO COJIep)KaHUe TeKCTa, HO U ero Gopmy, a
B 1I€JIOM — MAacCTEPCTBO €r0 MUCIIOJIHEHUS;
Ha OCHOBE MMEIOIMIMXCS 3HAHWH, )KU3HEHHOTO OMBITa MOJBEPraTh COMHEHHIO JOCTOBEPHOCTH
uMeroIeiicss uHpopManuy, OOHApyXHBaThb HEJOCTOBEPHOCTh MOJIy4aeMo HHQopmMauy,
npo6ensl B MHGOpMaIMK U HAXOUTh ITyTH BOCIIOJHEHHSI 3TUX MPOOEIIOB;
B TIporiecce pabOTHl ¢ OJHUM WM HECKOJHKUMH HMCTOYHHKAMHU BBISBISITH COJEPIKAIIYIOCS B
HUX IPOTUBOPEUYMBYIO, KOHDIUKTHYIO HHPOPMALIHIO;
UCTIOJIF30BATh TOJYYEHHBIN OIBIT BOCIIPHUATHS HH()OPMAITMOHHBIX OOBEKTOB JIsi 00OTAIICHHS
YYBCTBEHHOTO OIBbITA, BBICKA3bIBATh OICHOYHBIC CYXJICHUS W CBOK TOUYKY 3pEHHS O
MOJYYEHHOM COOOIIEHUH (IPOYUTAHHOM TEKCTE).

Ilnanupyemsbie pesyabTarbl peanu3anuu nporpammbl  «@opmupoBanue HKT -

KOMIIETCHTHOCTH 06yqam11mxcs[» CpeacTBaMu npeamMeTa XuMHuu:

BBICTYNaTh C ayJAHOBUICOINOAJEPKKON, BKIIIOYas BBICTYIJIEHUE TE€pel JUCTaHIIMOHHOM
ayIUTOPUEN;

y4acTBOBaTh B OOCYXJIeHUHU (ayAuoBUIEO(POPYM, TEKCTOBBIH (HOpyM) C HCIOJIIB30BAHHEM
BO3MOxHOCTEN HTEpHETA;

HCIIOJB30BaTh BO3MOKHOCTHU 3J'I€KTpOHHOI71 IIOYTHI JJIsA I/IH(bOpMaIII/IOHHOFO O6M€Ha;



OCYIIECTBIISITh 00pa3oBaTelibHOE B3aUMOJEHCTBUE B HH(DOPMALIMOHHOM IPOCTPAHCTBE
00pa3oBaTeNbHOTO  yupeXKIAeHHsl (MOJy4eHHE U  BBIIOJHEHHE 33JaHMM, MOJIyueHHUe
KOMMEHTapHEB, COBEPIICHCTBOBAHUE CBOEH paboThI, hopMupoBanue moptdomano);
UCIIOJIb30BaTh pa3jiMyHbie MPUEMBI Moucka nHpopmanuu B MIHTEpHETE, MTOUCKOBBIE CEPBUCHI,
CTPOUTH 3aIPOCHI I MOKCKa HHPOPMAIMH U aHAITU3UPOBATh PE3YJIbTAThl IOMCKA;
UCIIONIb30BaTh NPUEMBI  TOWCKAa WH(OpPMANUM HA TEPCOHAIBHOM KOMITBIOTEpE, B
MH(GOPMALIMOHHOHN CpeJie YUpEexJACHUS U B 00pa30BaTeIbHOM IIPOCTPAHCTBE;
UCIIOJIb30BaTh Pa3jIMYHbIe OMOIMOTEYHBIC, B TOM YHCIIE JJICKTPOHHBIC, KATaJOTH IS TOUCKa
HEOOXOIMMBIX KHMUT,
UCKaTh MH(OPMAIIMIO B Pa3IMYHBIX 0a3ax JAAHHBIX, CO3[IaBaTh U 3aMOJHATH 0a3bl JaHHBIX, B
YaCTHOCTH HCIIOJIB30BATh PA3IMUHbIC ONPEICIIUTEIH,
dbopMupoBaTh COOCTBEHHOE HMH(OPMALIMOHHOE MPOCTPAHCTBO: CO3/1aBaTh CHCTEMbI MAaloOK U
pa3Merath B HUX HYXHbIe WH(OpPMAIIMOHHBIE HCTOYHHKH, pa3Menarb WH(OPMALUIO B
WNHurepHere.
BBOJHTH PE3YJIbTAaThl U3MEPEHUN U Apyrue HUQPpPOBbIe TaHHBIE Ui UX 00pabOTKH, B TOM YHCIIe
CTaTHUCTUYECKON U BU3YyaTH3aIIH;
MPOBOAMTD SKCIIEPUMEHTHI M UCCIIEIOBAHUS B BUPTYAIbHBIX J1A00OPaTOPHSIX

Ilnanupyemble  pe3yiabTaThl  peaju3auuu  nporpamMmbl  «OCHOBBI  y4eOHO-

HCCJIeI0BATEIbCKOM U MPOEKTHOM JAesATeJIbHOCTH» CPeJACTBAMU NMpeAMeTa XUMHH:

3)

4)

IUTAHUPOBATh W BBIMONHATH Y4eOHOE UCCIEOBaHHE W Y4YEOHBI MPOEKT, HCIONb3Ys
o0opyoBaHue, MOJIeNI, METOIbI U IPUEMBI, aJIEeKBaTHBIE UCCIIEeyeMOr podiieMe;

BBIOMPATH U UCIIOIB30BATh METO/IbI, PEJICBAHTHBIE pacCMaTPUBAEMOM ITPOOIIEME;

pacno3HaBaTb M CTaBUTb BOIPOCHI, OTBETHI HA KOTOPbIE MOTYT OBbIThb IOJY4YEHBI MYTEM
HAyYHOTO WCCJICIOBaHUs, OTOMpATh aJIeKBATHBIC METOABl HCCIICIOBaHUS, (OPMYIUPOBATH
BBITCKAKOIIHNEC U3 UCCIICIOBAHUS BBIBOBI,

HCIIOJIB30BAaTh TAKHUC CCTCCTBCHHO - HAYYHBIC MCETOAblI U HpI/IéMLI, KaK Ha6JHOI[eHI/Ie,
IIOCTaHOBKA HpO6J’I€MBI, BBIJIBUXKCHUC «XOpOHIGfI TUIoTE3bD», OKCICPUMCHT, MOACIIMPOBAHUC,
UCIIOJIb30BaHUE MAaTEeMaTHYECKHX MOJeNIel, TEeOpeTUYecKoe OOOCHOBAaHUE, YCTAHOBJICHHE
TPaHUI] MPUMEHUMOCTH MOJIEJIH/TEOPHUH;

SACHO, JIOTUYHO W TOYHO M3JIaraTb CBOIO TOYKY 3PCHHUSA, HCIIOJIB30BATh A3BIKOBBLIC CPCIACTBA,
aJIeKBaTHBIE 00CYX)AaeMoil mpooiieme;

OoTNUYaTh (PaKThl OT CYKIEHUIH, MHEHUNH U OLIEHOK, KPUTHUUYECKU OTHOCHUTHCS K CYXKICHUSM,
MHCHUAM, OLICHKaM, pCKOHCTPYHPOBATHL UX OCHOBAHUA,

BUJIETh ¥ KOMMEHTHPOBATh CBA3b HAYYHOTO 3HAHUS U I[EHHOCTHBIX YCTaHOBOK, MOPAJbHBIX
CYXKICHHH MPH MOTYYSHHUH, PACTIPOCTPAHEHUH U TPUMEHEHUN HAyYHOT'O 3HAHHUS.
IIpeaMeTHbIe pe3yabTAThl U3YUCHHS MIPEIMETA SABJISIIOTCS CISAYIONINE YMEHUS:

OCO3HaHHE POJIH BEIECTB:

ONpENIENATh POJIb PA3IUUYHBIX BEUIECTB B IPUPOJIE U TEXHUKE;

OOBSCHSTH POJIb BEIIECTB B X KPYrOBOPOTE.

PacCMOTPEHHE XUMHUUYECKHUX MPOIIECCOB:

NPUBOIUTH IIPUMEPEI XUMUYECKHUX IIPOLECCOB B IIPUPOJIE;

HaxXOJuThb 4YC€PThI, CBUACTCIIBCTBYIOIIIUC 00 O6H.[I/IX IIprU3HaKax XUMHWYCCKUX IMPOLECCOB U HX
pasInYusIX.

HCIOJIL30BaHNE XUMUYECKHUX 3HAHUI B 6I)ITyI

OOBSCHSTH 3HAYCHHE BEUIECTB B KU3HH U XO3SIIICTBE YEIIOBEKA.

00BACHITH MHP C TOYKHU 3PCHUSA XUMHHU!



— TMEPEeYrCIsITh OTIIMYUTENIbHBIE CBOMCTBA XUMUUYECKUX BEILIECTB;

— pa3nauyaTh OCHOBHBIE XUMHUYECKHE ITPOLIECCHI;

— ONpEeIeNsITh OCHOBHBIE KJIACChl HEOPraHUYECKHUX BEIIECTB;

— TOHUMAaTh CMbICJI XUMHYECKUX TEPMUHOB.

5) oBiagcHHE OCHOBAMH METOIOB MIO3HAHMS, XaPAKTEPHBIX I €CTECTBEHHBIX HAYK:

— XapakTepu3oBaTb METOJbl XUMHUYECKOW HayKu (HaOJIOJEHHE, CpPaBHEHUE, OSKCIIEPUMEHT,
U3MEpEHHE) U UX POJIb B MO3HAHUU IIPUPO/IBI;

— TPOBOJIUTH XUMHYECKHE OTIBITHI U SKCIIEPUMEHTHI U OOBSICHATD MX PE3yJbTaThI.

— yMEHHE OLIEHUBATh IIOBEJICHUE YEIOBEKAa C TOYKM 3PEHHUS XMMHYECKOW Oe30macHOCTH MO
OTHOLIEHUIO K YEJIOBEKY U IPUPOJIE:

— HCIIOJIB30BaTh 3HAHMSI XUMUH MPU COOTIOACHUH MTPABUI UCITIOIb30BAHMSI OBITOBBIX XUMHUECKUX
[IPENapaTos;

— pas3nuyath OMacHble U Oe30MacHbIe BEIIeCTBA.

1. Conep:xanue yueOHOI0 npeamera

Tema 1. Teopusi cTpoeHHsI OPraHHYECKHX coenHeHui (3 1)
[Ipenmer opranumueckoil XuMuu. CpaBHEHHE OPraHMYECKHX COEAMHEHUH C HEOpraHMYECKHUMHU.
[TpuponHble, UCKYCCTBEHHBIE U CUHTETUYECKHE COEAMHEHN. BaleHTHOCTh. XUMUYEeCKOe CTpOEHUE
KaK MOPSA0K COEIMHEHHUSI aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIGHTHOCTU. OCHOBHBIE MOJIOXKEHUS
TEOPUH XMMUYECKOI'O0 CTPOCHMSI OPraHMUYeCKUX coenuHeHuil. [lonarue o romosoruu U roMosnorax,
M30MEPUHU U U30Mepax. XUMU4Yeckue GopMyIbl U MOJICTH MOJIEKYJ B OPTraHUYECKON XUMUH.

Tema 2. Yri1eBOI0pOIbI U UX NPHPOIHbIE HCTOYHUKH (15 1)
[Ipuponnsrii ra3. Ankanbl. [IpupomHblii ra3 Kak TOIUIMBO. ['OMOJIOTMYECKUM Psil, U30MEpUS U
HOMEHKJIaTypa aJIkaHOB. XMMHUYECKHE CBOICTBA ajKaHOB (HA MPUMEpPEe METaHa U ATaHa): TOPEHUE,
3aMelleHue, pa3IoKeHue U aeruapuponanue. [Ipumenenne ankaHoB Ha OCHOBE CBOMCTB.
AJnKeHbl. DTWIEH, €ro IMoJy4eHHe (IeruJApUpOBaHUEM »dTaHA U JETHUApATAIMEH ATaHOJa).
XUMHYECKHE CBOMCTBA ITUJIEHA: FOPEHUE, KaueCTBEHHBIE PEaKIUH, TUApaTaus, MOJIMMEepU3aLIUsL.
[TonmmaTHIIEH, €ro cBolcTBA U IpuMeHeHHE. [I[puMeHeHne STHIIeHa Ha OCHOBE CBOMCTB.
Ankanuensl ¥ kaydyku. [IoHsTHE 00 aKagueHax Kak yriieBOJ0poiaxX ¢ ABYMs IBOMHBIMH CBSA3SIMH.
Xumuueckue cBoicTBa OyragueHa - 1,3 u um3ompeHa: obeclBeurBaHue OpPOMHOW BOABI U
NoJIMMEpH3aLMs B Kaydyku. Pesuna.
ATNKUHBI. AUETHIIEH, €ro MOJy4YeHHe MUPOJIU30M MeTaHa U KapOWJIHBIM crocoOoM. XHMHUYECKUE
CBOICTBa alleTUJIEHA: TOpeHHe, o0eclBeUrBaHEe OPOMHOM BOJIbI, MPUCOEINHEHUE XJIOPOBOJOPOIA
u rugparauus. [lpuMenenue arnieruneHa Ha OCHOBE CBOMCTB.
benzon. Ilonydyenue GeH3051a U3 reKcaHa M alleTUIeHa. XMMUYECKHe CBOMCTBA OEH30J1a: TOpPEHHUE,
raJloreHMpoBaHue, HUTpoBaHue. [Ipumenenne GeH301a HA OCHOBE CBOMCTB.
Hedts. CoctaB u nepepabotka Hetu. Hedprenponykrsl. beH3uH U noHsTHE 00 OKTAHOBOM YHCIIE.
JleMoHCTpanum:
OTHOIIeHUE STHIIEHA, alleTUJIeHa U OeH30J1a K pacTBOpPY IepMaHIraHaTa Kausl.
[Tonydyenue oTwieHa peakuuMed JeruapaTalliyd STaHONA, aleTHiIeHa KapOUJHBIM CIIOCOOOM.
PasnoxeHne kaydyka npu HarpeBaHUU, UCTIBITAHUE MTPOYKTOB Pa3I0KEHUS Ha HEMPEIeIbHOCTb.
Komnneknus 06pa3noB HedTH U HEDTETPOTYKTOB.
JlaGopaTopHble ONBITHI:
1. Onpenenenue 37I€MEHTHOTO COCTaBa OPraHUYECKUX COCTMHECHHM
2. M3roToBieHne MoIeNieil MOJIEKYI YIIIeBOJOPOIOB.
3. OOHapyxeHue HelpeaesIbHbIX COeTMHEHHUN B )KUIKUX HE(TEPOIyKTaX.
4. Ilony4yeHue 1 CBOMCTBA alleTUIICHA.



5. O3nakomienue ¢ koywieknuen «Hedth u mpoayKTHI ee mepepadoTKm.

Tema 3. Kuciopoacoaep:kamue opraHudeckue coeIMHeHUs 1

UX NPUPOIHbIE HCTOYHUKH (7 1)

EnuHCTBO XMMUYECKOW OpraHu3alyyd JKHUBBIX OPraHU3MOB. XHMHYECKHM COCTaB IKUBBIX
OpraHU3MOB.
Cnuptsl. Ilonyyenue sraHona Opo’keHHEM TJIIOKO3bl M TUApaTanueil stuwieHa. ['mapokcuibHas
rpynna kak ¢yHkuuoHanbHas. [IpeacraBieHue o BOAOPOIHON CBA3M. XHMMHUYECKHE CBOWCTBA
9TaHOJA: TOpEeHHUe, B3aUMOJICHCTBUE C HATpueM, O0pa30BaHHE NPOCTBIX U CIOXKHBIX 3(PUPOB,
OKHcieHue B anpaerua. IIpumenenue 3TaHona Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS
U IIPENYIPEKICHUE.
[lonsiTue O MpeaeNbHBIX MHOTOATOMHBIX CHUpTax. [JIMIepuH Kak MpeacTaBUTEh MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakiiysi HAa MHOTOaTOMHbBIE CTUPTHL. [IpuMeHeHue rimiepuna.
O®enon. [lomydenue ¢eHONa KOKCOBAaHMEM KAMEHHOTO YIJisA. B3auMHOe BIIMSHHE aTOMOB B
MoJieKyne (eHola: B3aUMOJACUCTBHUE C THMAPOKCUAOM HATPUS M a30THOU KucioToil. Ilpumenenue
¢deHona Ha OCHOBE CBOMCTB.
Anpaeruasl. [lomyueHue anbAeruioB OKUCIEHHUEM COOTBETCTBYIOLIMX CIUPTOB. XUMHUYECKHE
CBOMCTBAa aJbJACTUJIOB: OKHCJIECHUE B COOTBETCTBYIOLLYID KHCIOTYy W BOCCTAaHOBJICHHE B
COOTBETCTBYIOIIMI criupT. [Ipumenenue Gpopmanbaernaa u aneraibIeruaa Ha OCHOBE CBOWCTB.
KapOonoBeie kucnotsl. [lomyueHrne kapOOHOBBIX KHCIOT OKHCICHHEM albICTHI0B. XUMHYECKUE
CBOWCTBAa YKCYCHOH KHCIIOTBI: OOIIME CBOWCTBA C HEOPraHWYECKUMH KHCIOTAMHU U pPEaKIUs
srepudukanmu. [IpuMeHeHne YKCYCHOM KUCIIOTHI HA OCHOBE CBOWCTB. BhICIINE >KHPHBIC KHCIOTHI
Ha IpUMepe MATTbMUTUHOBOW U CTEAPUHOBOM.
Crnoxuble 3¢upbl U xupbl. [lonydenue cinoxxHbiXx 3gupoB peakiueil stepudukanuu. CrioxHbIE
3¢upsl B pupoie, NX 3HadeHue. [[puMeHenne cioxHbIX 3(pUpOB HA OCHOBE CBOMCTB.
Kupsl kak crnoxkHble 3(upbl. XUMHUYECKHE CBOWCTBA JKMPOB: TUAPOIHU3 (OMBUICHHE) U
TUAPUPOBAHUE KUIKUX KUPOB. [[puMeHeHne KupoB Ha OCHOBE CBOMCTB.
VYrneBoabl. YTieBopl, 3HAYCHUE YTIIEBOI0OB B )KMBOU MPUPOJE U B KU3HHU UEIOBEKA.
['moko3a - BEmeCTBO C JBOMCTBEHHOW (YHKIIMEH - ainbAeTHIOCHUPT. XHUMUUYECKHE CBOWCTBA
[JIIOKO3bl: OKHCJIEHME B TJIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIIEHHE B COpOMUT, OpoKeHue
(MOOYHOKHCIIOE U cUpTOBOE). [IprMeHeHue riaroKo3bl Ha OCHOBE CBOMCTB.
JleMoHCTpanum:
Okucnenye cnupra B ajabAEeTU/I.
KauecTBenHas peakuus Ha MHOITOaTOMHBIE CIIUPTHI.
Konnexkuust «KameHHBIN yroiib U IPOAYKTHI €r0 MepepadoTKI».
KauecTBeHHbIE peakiiy Ha (HEHOJI.
Peakuus «cepeOpsiHOTO 3epKajia albJIerui0B U IIIF0KO3bI.
OKUCIICHUE aJTbJICTUIOB U TITFOKO3bI B KUCIOTHI C TOMOIIBI0 THapokcuaa meau (I1).
[TosryueHue yKCyCcHO-3THIIOBOTO 3QHpa.
KauecTBenHas peakuus Ha Kpaxmad.
JlabopaTopHbIe ONBITHI:
5. CBoiicTBa 3TUIIOBOTO CIIUPTA.
6 — 7 CaoiicTBa rmnepuHa, (hopMabIeruaa.
8. CBoiicTBa YKCYCHOI KHCIIOTEHI.
9. CroiicTBa XHPOB.
10. CpaBHEHHE CBOMCTB PAaCTBOPOB MBLIA M CTUPATHHOTO IMTOPOIIIKA.
11 — 12 CBo¥icTBa IITFOKO3bI, KpaxMalia.



Tema 4. A3oTcoaepxkanue coeJHHEHUSA 1

HX HaXO0K/IeHHe B JKUBOii mpupoe (4 u)
Awmumnsl. [Torstue 06 amunax. [TonydeHne apoMaTHYECKOTO aMHHA - aHWIIMHA - U3 HUTPOOEH30Ia.
AHUIMH KaK OpraHM4ecKoe OCHOBaHME. B3anMmHOE BIIMSHHME aTOMOB B MOJIEKYJIE AHWJIMHA:
ocnabyieHue OCHOBHBIX CBOWCTB U B3auMojielicTBUE ¢ OpoMHOM Bonoil. [lpumMeHeHune aHuivHa Ha
OCHOBE CBOMCTB.
AMuHOKUCHOTHL. [lomyyeHue aMHHOKHUCIOT M3 KapOOHOBBIX KHCIOT W THUIPOIM30M OEJIKOB.
XUMUYECKHE CBONCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX OpPraHMYeCKUX  COCAMHEHMIA:
B3aMMOJICICTBHE CO IIEJI0YaMH, KHCIOTaMU W JAPYr C JIpyroM (peakius IOJTUKOHEHCAIINH).
[lenrtuHas cBsi3b U nonunenTuabl. [IpuMeHeHne aMUHOKHUCIIOT HA OCHOBE CBOMCTB.
Bbenku. [lomyuenne 6eIKOB peakiuel MOIMKOHACHCAIIMM aMHUHOKHUCIIOT. [lepBuyHas, BTopuyHas u
TPETUYHAs CTPYKTYpPhI O€JIKOB. XUMHUECKHE CBOMCTBA OEIKOB: TOpEHUE, IeHATYpaLlUsl, TUIPOIU3 U
[[BETHBIC peakuu. buoxummdeckne GyHKIINN OEITKOB.
I'eneTnueckas CBA3b MEXAY KJIaCCAMHU OPTaHUYECKUX COCAMHEHUH.
HyxnenHnoBbie kuciaoTel. CHHTE3 HYKJIEMHOBBIX KHCIOT B KJIE€TKE M3 HYKJIEOTH0B. OOmuii miaH
ctpoenus Hykieotuna. CpaBuenue crpoenus u ¢pynkuuit PHK u JIHK. Ponb HyKJI€HMHOBBIX KUCIOT
B XpaHEHMM M Tiepefade HacleAcTBeHHOW uHpopmanuu. [loHsATHE 0 OMOTEXHONOTHMM M T€HHOM
WHXXEHEPUH.
JdemMoHcTpaumuu:
B3anmopnencTBre aMMHaKa M aHUJIMHA C COJISTHOM KUCIIOTOM.
Peakius anununa ¢ OpoMHOI BOJIOH.
JlokazaTenbcTBO HAMMYMS (PYHKIIMOHAIBHBIX TPYIN B pACTBOPAX aMUHOKHUCIIOT.
PacTBopeHnue u ocaxaeHue 6eIKoB.
L[BeTHBIEC peakiuu OEJIKOB: KCAHTONPOTEUHOBAS U OMypeToBasl.
I'openue nTuybero nepa v WEPCTIHON HUTH.
Monenps mosnekyisl JTHK.
[Tepexomapl: 3TaHO ~ 3TUJICH ATWICHIIMKOIb —° dTHiaeHMKoaT meau (I1); aTanon — sranans
ATaHOBas KUCIIOTA.
JlabopaTopHbIe ONBITHI:
13. CgoiicTBa G€NKOB.
IIpakTuyeckas padora Nel. Unentudukaius opraHMuecKux COSIMHEHHA.

Tema 5. Xumust 1 ku3Hb (54)

®epmentsl. DepMeHTH Kak OMOJOTHYECKHE KaTaau3aTopbl OenkoBoW mpupoabl. OcoOeHHOCTH
dbyakunonupoBanus ¢hepmeHToB. Posb hepMEHTOB B >KH3HENEATEILHOCTH JKUBBIX OPraHU3MOB U
HAapOJIHOM XO35I1CTBE.
Butamunbl. Ilonstue o BuTamuuax. HapyiieHus, cBsi3aHHbIE C BUTAMHHAMHU: aBUTaMUHO3BI,
TUIIOBUTAMUHO3bl W TUNEPBUTAMUHO3bl. Butamun C Kak NOpencTaBUTENb BOJIOPACTBOPUMBIX
BUTAMMHOB M BUTAMUH A KaK MpPEJICTABUTEIb KUPOPACTBOPUMBIX BUTAMHUHOB.
[I'opmonsl. TloHATHE O rOpMOHAaX Kak TYMOPAIBHBIX PETyIATOpax >KU3HEAEATEIbHOCTH YKUBBIX
opranu3MoB. MHCYIMH M aJpeHaIMH Kak MpeAcTaBUTEeNH TOopMoHOB. [Ipodunaktuka caxapHoro
nuadeTa.
JlexapctBa. JlekapcTBeHHass XUMUS: OT MATPOXHUMUHU 10 XUMHUOTEpANUU. ACIUPUH. AHTUOUOTHKU U
nucoaktepno3. Hapkotnueckue BemectBa. Hapkomanus, 6opb0a 1 npoduiiakTrka.
JdemoHcTpaumuu:
PasnoxeHne nepokcua BoJopo/ia KaTana3oi ChIporo mMsica U ChIporo KapToges.
CMC, conepxalux SH3UMBI.
Hcnbitanue cpenpl pactBopa CMC uHaukaTopHO#M Oymaroi.



JlabopaTopHbIe ONBITHI:

14. 3nakomcTBO ¢ 0Opa3amMu mpenapaToB JOMAIIHEH, 1a00paTOPHOI 1 aBTOMOOMIIBHOM aNTeuKH.
HckyccTBeHHbIe TOIUMEpHI. [loaydeHne HCKyCCTBEHHBIX IMTOJIMMEPOB, KaK MPOJYKTOB XUMUYECKOM
MOJIU(PHUKAIIMA TPUPOIHOTO IMOJUMEPHOTO CHIPbA. VICKYCCTBEHHBIE BOJIOKHA (aleTaTHBIN MIETK,
BHCKO32), UX CBOIMCTBA M IPUMECHEHHE.

Cunrernueckue nonumepsl. [lomydenne CHHTETHYECKHUX MTOJMMEPOB PEaKIUIMU ITOJTUMEPH3ALUH U
noinukoHaeHcauyu. CTpyKTypa TIOJMMEpOB JIMHEWHAas, pa3BETBICHHAs M MPOCTPAHCTBEHHAS.
[IpencTaBuTeNM CHHTETHYECKMX IUIACTMACC!
HOJMIIPONWICH U NOTUBUHIIXI0pUA. CHHTETHYECKHE BOJIOKHA: JIaBCaH, HUTPOH U KaIrpoH.

IIOJIUOTUIICH HHU3KOI'O H BBICOKOI'O JdaBJICHHA,

JdemoHcTpaumuu:

Komnekuus nimactmace u u31eiauil U3 HuX.

Komnekuuu neKycCTBEHHBIX M CHHTETUYECKH BOJIOKOH U U3/CIIMNA U3 HHX.
PacnoznaBanue BOJIOKOH.

JlaGopaTopHble ONBITHI:

15. O3nakomiieHue ¢ 006paslaMu MIacTMacc, BOJOKOH U KaydyKOB.
IIpakTuyeckas padora Ne2. PacriozHaBaHue I1acCTMacC U BOJIOKOH.

I1l.  Temarnueckoe njaHupoBanue no xumuu, 10 kiace

Ne Bcero, N3 aux
i\ HaumeHoBaHue TeMbl qac. MpaxTaaeckue KOHTpOIEEBIe
paboThI paboThI
2| Tema 1. 3 - K.p.Nel
Teopus cTpoeHUs OpraHU4YECKUX COCINHEHUN
3 | Tema 2. 15 - K.p.Ne2
VYrneBoopobl U MX MPUPOIHBIE HCTOUHUKH
4| Tema 3. 7 - -
Kucnoponcoaepxaiue opraHndecKkue
COEIUHEHUS
5| Tema 4. 4 [TpakTrueckast K.p.Ne3
A30TCo/epIKaINE OPraHUYECKUE COETUHEHUS pabota Ne 1
6 | Tema 5. 5 [TpakTnyeckas 'onoBas
XUMUS U KHU3Hb pabota Ne2 KOHTPOJIbHAS
pabota
Hroro 34 2 4




IIpuioxenune
Y4eOHO-MeTOoANYECKOe, MATEPHATBbHO-TeXHNYEeCKOe U HH(POPMaLIMOHHOe o0ecnieueHne
Konnekuny MuHEpaJloB M TOPHBIX MOPOJ, KOJUIEKIMM METAJUIOB M CIUIABOB, KOJUIEKLIMU
MHUHEpAJIbHBIX YIOOPEHUH, KOJJIEKIUH IUIACTMACC U TOJIMMEPOB, KOJUICKIIMH BOJIOKOH M TKaHEH,
KOJUIEKIIMU He(DTENPOAYKTOB, KOJIJICKIIUU TOILIUBA.
Xumuyeckas jJjadopaTopHasi HOCya, annaparbl U NPpUOOPHI:

1) TIpuGopsl asist pabOTHI € ra3aMu- MOJTyYSHUE, COOUpaHKe, OYUCTKA, CYIIKA, OTJIONICHUE Ia30B;
peaKuu MKy MOTOKAMU ra30B; peaKIMi MEXIy ra3aMy MPH MMOBBIIIEHHOM JIaBJICHHH;

2) AnmapaTel U TPHOOPHI Ui OMNBITOB C JKUAKMMU M TBEPAbIMH BEIIECTBAMHU- IEPErOHKa,
¢uIbTpOBaHNE, KPUCTALIM3AIMS;, NPOBEACHUE pPEAKUUH MEXKIY TBEPAbIM BEIIECTBOM U
KUAKOCTBIO, JKUAKOCTBIO U KHUAKOCTBIO, TBEP/IBIMU BEILIECTBAMU;

3) H3meputenbHbie U HarpeBaTelbHbIC PUOOPBI, Pa3IUUHBIC TPUCIIOCOOICHUS ISl BBIMOJIHCHUS
OIIBITOB.

Mopean:

Habopsl Mojieneit aToMOB ISl COCTaBIICHUS IIAPOCTEPIKHEBBIX MOJENIEH MOJIEKYIL.

Y4eOHbIC MOCOOHS HA IEYATHOM OCHOBE:

Tabmue! U1 MOCTOSSHHOTO dKcrnoHupoBanus («Ileproauueckasi cucteMa XUMUYECKUX SJIEMEHTOB
A. W. MengeneeBay, «Tabnuma pacTBOPUMOCTH  KHUCJIOT, OCHOBaHHUH U  COJICW»,
«OIEKTPOXUMUYECKUH Pl HAIPSHYKEHUI METalIOB» U Ap.)

Texnuveckue cpeacTBa 00y4eHuUs:

CpenctBa mepenaun u 00paboTku WHpOpMaNUU (TENEBU30pP, MYJIBTUMEIUNHHBIA TMPOEKTOP,
WHTEPAaKTUBHASI JOCKA, KOMITBIOTED. )

Anreyka:

1) JKryT KpoBOOCTaHABIUBAIOIINMA, PE3UHOBBIM - 11T

2) buHT crepuiabHBIN, HIMPOKHA 14 cM - 21T

3) buHT cTepuibHBIii 5 cM- 21T

4) DBUHT HeCTepWIbHBIN - 11T

5) Canderku cTepuibHbIE — 2 YIAKOBKH

6) Bara crepunbHast — 1mauka

7) JlelikomnacTeIpb MUPHHOMN 2 cM — 1karymika. 5 cM — 1 kaTyika

8) bakTepHIUAHBIN JIEHKOIUIACTHIPH - 201IT

9) CnuproBoii pactBop #ona 5% - 1dnakon

10) BoHblii pacTBOp aMMHaKa

11) PactBop nepokcuaa Bogoposa - 1 ¢uakon

12) [TepmaHranat Kaausi KpUCTAILTHYCCKUH - 1y1

13) AHanbruH B Tabnetkax — lymn

14) Hoxuuibl- 1T

HartypanbHbie 00beKTbI.

— KOJUIEKLIUM MUHEPAJIOB U FOPHBIX MOPOJ,

— METaJIJIOB U CIUIABOB,

— MUHEpaJbHBIX YAOOpEHU,

— IUIaCTMAacc, KayyyKoB, BOJIOKOH U T. J|

XuMHYecKHe peakTUBbI U MaTepuabl. Hanbosee yacTo ucnonp3yemblie peakTUBBI U MaTepUaIbl:

1) npocThie BelecTBa - Me/ib, HATPHA, KaJblIUi, ATFOMHUHNN, MarHHH, jKeJ1€30, IWHK, cepa;

2) oxcumasl — meau (1), kanpuwms, sxenesa (1), maraus;

3) KHUCIIOTHI - COJISIHAsA, CEpHAsl, a30THas,;



4)
5)

6)

OCHOBAHHUS - THJIPOKCU HATPUSl, THIAPOKCU KaJbIHs, TUAPOKCUA O6apust, 25% - HBIH BOIHBIN
pacTBOp aMMHAKa;

conu - xsopuasl Hatpust, menu (1), xenesa (111); HuTpaTsl Kanus, HaTpus, cepedpa; CyabdaThl
menu (1), xenesa (1), xenesa (1), arromuaus, aMMOHWSI, KaJiusi, OpOMU] HATPHUS;
OpraHHYECKHe COCIMHEHUS - KpaxMaJl, TJIUIEepUH, YKCYCHas KUCI0Ta, METHIIOBbIM OpaH)KeBbIil,
dbeHondTanent, 1aKMyc.

Xumuyeckas jJjadopaTopHasi MoCya, annaparbl 1 NPpUOOPbHI.

1)
2)

pUOOPHI 17151 pabOTHI € Ta3aMu;
anmaparbl ¥ IPUOOPHI JIJISl ONIBITOB € )KUJKUMH U TBEPABIMH BELICCTBAMHU;

Moneau
ATOMBI, MOJIEKYJIbI, KPUCTAJLJIBI, 3aBOJICKUE alllapaThl, MOACIIN KPUCTAUNIMYECKUX PEIIETOK ajiMasa,

rpaduTa, cepsl, pochopa, okcuaa yriepoaa (1V), ioxaa, sxenesa, Meau, MarHusi, HAOOPbI MoEICH
aTOMOB JIJI1 COCTAaBJICHUS IIAPOCTEP)KHEBBIX MOJCNICH MOJICKYJI MPHU HM3YyYCHUH OpPraHMYeCKON

XUMUHU.

10.

11.

12.

N

Cnucok Jureparypbl
I'abpuensu O.C. Ilporpamma kypca xumuu s 8-11 kimaccoB o001ieoOpazoBaTenbHBIX
yupexaenuit. — M.: [Ipoda, 2005.
INa6puensa O.C. Xumus. 10 kinacc. ba3oBsiil ypoBeHb: MeTO1. mocodue. - M.: JIpoda, 2006
INabpuensu O.C., MackaeB @.H., [Tonomapes C.}1O., Tepenun B.1. Xumus. 10 xmacc: yue0.
TSt 001Ie00pa3oBaTeNbHbIX. yupexacauii. — M.: JIpoda, 2007.
I'abpuensn O.C., Octpoymo WN.I'. HacronbHast kHura yuutens. Xumus. 10 kmacc. — M.:
Hpoda, 2006.
I"a6puensin O.C., bepé3kun I1.H., Yirakosa A.A. u np. KoHTposibHbBIE ¥ IPOBEPOYHBIE PAOOTHI
no xumuH. 10 kmacc — M.: Jlpoda, 2007.
INa6puensin O.C., OctpoymoB U.T"., Octpoymona E.E. Oprannueckas Xxumus B TecTax, 3ajadax,
ynpaxnenusx. 10 kimace. — M.: [Ipoda, 2006.
INabpuensu O.C., Ilonomapes C.}O., KapuoBa A.A. Opranuveckas Xumusi: 3agaydl U
ynpaxHenus. 10 knacc. — M.: IIpocsemenue, 2007.
I'abpuensn O.C., [lonkoBa T.H., KapnoBa A.A. Opranunueckas xumusa: MeTtoaudeckoe
nocobue. 10 knacc. — M.: Ilpocsemienue, 2008.
I'abpuensn O.C., Barnuna JLII. Xumudeckuil sKcliepuMEHT MO opraHmdeckoil xummu. 10
kiacc. — M.: Ipoda, 2008.
I'abpuensn O.C., OctpoymoB W.I'. Xumumsa. 10 xn.: Meronudeckoe mnocobue. — M.:
Hpoda,2009.
INabpuensu O.C., PemeroB I1.B. Octpoymo N.I'. Hukutiok A.M. ['oToBUMCSA K €IuHOMY
rocyIapcTBEHHOMY 3k3aMeHy. — M.: apoda, 2007-2008.
INabpuensu  O.C., OctpoymoB W.I'. Xumus i UTIKOJIHHUKOB CTApIIUX KIACCOB U
noctynaronux B By3sl: Yueb. [Tocobue. — M.: lpoda, 2008.
JlononHuTeNbHAS TUTEPATYpA AT YUUTEINS
bynkyc I1.®. Knura uig ytenus no oprannyeckoit xumuu — M.: IIpocsemenue, 1985
Kupskos B.I'. Oprannueckas xumus. —M.: IIpocsemenue, 1983
Jlmgua P.A., Sxkumoa E.E., BopornukoBa H.A. Xumus. Metoauueckune marepuanst 10-11
knaccel. - M.: JIpoda, 2008
Hazaposa I'.C., JlaBpoBa B.H. Ucnonb3oBanue y4yeOHOro oOOpYyIOBaHMS Ha MPAKTUYECKUX
3aHATHAX o XuMuHn. —M., 2006
Jlugua P.A u np. Xumus. 10-11 knaccel. Jumaktudeckue matepuainsl (Pemenue 3amaq). — M.
Hpoda,2005.



JIngun P.A., Maprymuc B.b. Xumus. 10-11 knaccsl. {unaktudeckue matepuansl. (TecTsl u

npoBepouHsble 3aaanHus). — M.: JIpoda, 2007.

Cyposuesa P.I1. u ap.Xumus. 10-11 xnaccel. HoBeie Tectel. — M.: [Ipoda, 2005.

Panenxuii A.M. Koutponbabsie padotsl mo xumuu B 10-11 knaccax: Ilocobue mist yaurens. —

M.: IIpocsemienue, 2010.

JlononHurenbHas TuTepaTypa A yueHUKa

Mansimkuna B. 3anumarensras xumus. Heckyunsiii yueOHuk. — Cankr-IlerepOypr: « Tpuony,

1998.

Apremenko A.W. Y quBuTenbHBIN MUp opranndeckoit xumuu. — M.: JIpoda, 2005.

Amuk6eposa JLIO., Pykk H.C. [Tone3nas xumusi: 3agauun u ucropus. — M.: Ilpoda, 2006.

. Crenun B.J1., Anmuk6eposa JI.}O. 3anumaresnsHble 3a1a0us U 3pGEKTUBHBIE OIMBITHI 10 XUMHUU.
— M.: dpoda, 2005.

Aptemenko A.U. [Ipumenenne opranndeckux coenqunenuid. — M.: Jlpoda, 2008.

KaprioBa A.A., JleBkun A.H. Oprannyeckas Xxumus: WutrocTpupoBanabiid kype: 10 (11) kimacce:

nocobue s ydammxcs. — M.: [Ipocsemenue, 2009.

YmkanoBa B.H., Noanunuc H.B. Xumus: Konkypcubie 3amanust u otBethl: [locoOue amns

noctynaromux B BY3s1. — M.: [Ipocsenienue, 2010.



