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|. IlosicHuTeIbHAs 3aNMCKA

1. OO0mas xapakTepuCcTUKA y4eOHOI0 MpeaMeTa

Bxiag ydueOHOro mpeamera «XHMHS» B JIOCTHIKCHHE IICJICH OCHOBHOTO
obmiero oOpa3oBaHHsS OOYCJIOBJICH BO MHOTOM 3HAUYCHHEM XHUMHYCCKON HAyKH B
MO3HAHWW 3aKOHOB IPHUPOJIbI, B Pa3BUTHH IPOU3BOJUTEIBHBIX CHJI OOIIECTBa U
CO37aHUH HOBOM 0a3bl MAaTECPHAIILHON KYJIBTYPBHI.

XUMHSI KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK paclpoCTpaHUjIa CBOE
BIIUSIHUC HA BCE 00JIACTH YEIIOBEYECKOTO CYIIECTBOBAHMS, 3ajajla HOBOE BUICHUE
MHUpa, CTaJia HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOHN KYJIBTYPbI, HEOOXOIUMBIM
YCIIOBHEM XHU3HH OOIECTBA: 3HAHNE XUMHUU CITY>)KUT OCHOBOU 1711 ()OPMUPOBAHUS
MHPOBO33pPEHHUS YEJIOBEKa, €ro MPEACTaBICHUI O MaTepUaTbHOM €IMHCTBE MHUPA;
BOXHYIO  pOJIb  WUrparoT  (OpMHpyeMble  XHMHEH  TPEACTaBICHUS O
B3aMMOTIPEBPAIIEHUAX JHEPrUd W 00 DBOJNIOIMU BEIIECTB B  IPHUPOJIE;
COBpPEMEHHAs XMMHUS HapaBjIeHa Ha pelieHrue rio0albHBIX MPOOJIeM YCTOWUHNBOTO
pa3BUTHUSI  YEJIOBEYECTBA —  CBHIPbEBOHM, DJHEPreTUUYCCKOW, MHIICBOH W
AKOJIOTHYECKOMN 0€30IacCHOCTH, MPOOJIEM 3IpaBOOXPAHCHHUS.

B ycrmoBusx Bo3pacrarpomiero 3HaueHHS XUMHU B JKU3HH OOIECTBa
CYIIECTBEHHO IIOBBICHJIACh PpOJb XUMHYECKoro oOpa3oBaHus. B 1miane
COITMAJIM3AIMK OHO SBJISICTCS OJHUM M3 YCIOBUH (OPMHUPOBAHMS HHTEJICKTA
JUYHOCTH ¥ TAPMOHHYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY YEIIOBEKY XWMHUYECKHE 3HAaHUS HEOOXOIWMBI IS
MPUOOPETEHUS OOMIEKYITYPHOTO YPOBHS, MIO3BOJISIONIETO YBEPEHHO TPYIAUTHCS B
COIIMYME M OTBETCTBEHHO Y4acCTBOBAaTh B MHOTOOOpPA3HOM >KM3HU OOIIECTBA, IS
OCO3HAHMS BAXKHOCTH Pa3yMHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M 30POBBIO
JIPYTUX, K OKpYXalomeld MPUPOTHON cpeie, IS TPaMOTHOTO IOBEIACHUS TIpHU
WCITOJIb30BAHUU PA3IMIHBIX MAaTePUATIOB M XMMHUYCCKUX BEIIECTB B TTOBCETHEBHOM
JKU3HU.

XuMHuueckoe 00pa3oBaHME B OCHOBHOM IIKOJE SIBIsETCS 0a30BBIM 10
OTHOIIICHHIO K CHCTeME OOIIero XuMudeckoro oobpasoBanus. IloaTomy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO peajii3yeT MPHUCYIIHE OOIIEMY XUMHYECKOMY
00pa3oBaHUIO KIFOYEBBIE IIEHHOCTH, KOTOPBIE OTPAKAIOT TIOCYJAapCTBEHHEIE,
0OIIIeCTBEHHBIC ¥ MHIUBUAYAJIbHBIC TTOTPECOHOCTH. DTUM OMPEIEIIICTCS CYITHOCTD
oO1ielt crpaTeruy 00y4YeHus, BOCIIUTAHUS M Pa3BUTHS O00yUYaIOIIUXCS CPEICTBAMHU
y4eOHOTO TIPeAMETa « XUMHUS.

N3yuenue npeamera:

®  CHoCOOCTBYET pealu3alMi BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
dbopMUpOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYyHKIIMOHAIBHON IPaMOTHOCTH;

® BHOCUT BKJaJd B (QOPMUPOBAHUE MBIIIJICHUSI W TBOPYECKHUX
CIIOCOOHOCTEM  MOAPOCTKOB, HABBIKOB WX  CAMOCTOSATENIbHOW  y4eOHOM
JICSITCIbHOCTH, AKCIEPUMEHTAIBHBIX u HUCCJICI0BATEIbCKUX YMEHUH,
HEOOXOJMMBIX KaK B TIOBCEIHEBHOW KW3HU, TaK W B MpodeccHoHaTbHON
JICSITEIbHOCTH;

® 3HAaKOMHUT CO CHGHH(bHKOfI HAay4YHOro MbIOUICHUS, 3aKJIaAbIBACT
OCHOBbI MECJIOCTHOI'0 B3rsila Ha CAWMHCTBO IPHPOJABI M YCJIIOBCKA, SABJISICTCA



OTBCTCTBCHHBIM JTallOM B (bOpMHpOBaHI/II/I eCTeCTBeHHO-Hay‘-IHOI\/'I I'paMOTHOCTH
IMOAPOCTKOB,

® cnocoOcTByeT  (OPMUPOBAHMIO  LIEHHOCTHOTO  OTHOLIEHHMS K
€CTECTBEHHO-HAYYHBIM 3HaHUAM, K IPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B
HKOJIOTHYECKOE 00pa30BaHuE O0yUYaOLIUXCS.

Hazpannble HampaBieHMss B OOyYE€HHHM XHUMHUU  OOECHEUMBAIOTCA
cneuMPUKON coiepkaHUsl IpeaMeTa, KOTOPbIM SBISETCS  I€1arorU4ecKH
alaliTUPOBAHHBIM OTpa)kKeHUEM 0a30BOM HAYKM XMMUU Ha OIPEIEICHHOM JTale ee
pa3BUTHA.

Kypc XxumMum OCHOBHOM IIKOJIBI OPHUEHTHUPOBAH HA  OCBOECHHUE
OOy4alolUMHUCSI OCHOB HEOPraHUYECKOM XUMHUU U HEKOTOPHIX TOHSATHH H
CBEJICHUI 00 OTACIBHBIX 00BEKTAX OPraHUUECKON XUMUHU.

CrtpykTypa coaepxaHus npeaMera cpopMupoBaHa Ha OCHOBE CUCTEMHOIO
noaxona K ero uzydeHuro. Conep:kaHue CKIAABIBAETCA U3 CHUCTEMBI MOHATHUU O
XUMUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMBI IIOHATUN O XUMHUYECKON PEaKLUU.
O0e 3Tu cucTeMbl CTPYKTYPHO OPraHM30BAaHbI MO MPUHIUIY MOCIEI0BATEIBHOTO
pa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX IIPEICTABICHUM PA3HOIO YPOBHSA:
aTOMHO-MOJIEKYJIIDHOTO YYE€HHs KaK OCHOBBI BCErO €CTECTBO3HAHUA, YpPOBHS
Ilepuoguyeckoro 3akona JI. M. MeHneneeBa Kak OCHOBHOIO 3aKOHA XUMUHU,
YUYEHUS O CTPOCHMM aroMa U XUMHYECKOM CBfA3M, MpEACTaBICHUN 00
IEKTPOJIMTUYECKON JUCCOLMALIMM BELIECTB B pacTBOpax. Teoperndeckue 3HaHUSA
pacCMAaTpUBAIOTC HA OCHOBE JMIMPUYECKH IIOIYYEHHBIX M OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJTHOTO YPOBHS K APYTOMY, BBITOJIHSS
(GbyHKUMHA OOBACHEHHSI U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEN
MIPAKTUYECKOTO PUMEHEHUS U MTOJTYYECHUS N3YyYaEeMbIX BEILIECTB.

Takas opraHuzaiusi colepKaHusl Kypca CIOCOOCTBYET MpPEICTaBICHUIO
XUMHYECKOM COCTABJISIONIENM HAyYHOW KapTHUHBI MHUpPA B JIOTMKE €€ CUCTEMHOU
npuponbl. TeM cambiM oOecrieunBaeTcsi BO3MOXKHOCTH (OPMUPOBAHUS Y
oOyyaroluxcs LIEHHOCTHOTO OTHOLIEHHMsI K HaydHOMY 3HaHHIO U METoAaM
IIO3HAHUA B HayKe. BaXHO Takke 3aMETUTh, YTO OCBOCHHUE COJEpKaHUs Kypca
IIPOMCXOAUT C IIPUBJICYEHHEM 3HAHUW W3 paHee M3YYEHHBIX KYypPCOB:
«Oxpyxatomuii Mup», «buonorusi» u «Pu3nKay».

2.  KoppeknuoHHO-pa3BUBAIOIINIA MOTEHIIHAJ Y4eOHOI0 NMpeaMeTa

KoppekunonHo-pa3BruBarOmui MOTEHIHAT y4eOHOT0 npeaMeTa
«buonorus»  obecrneynMBaeT  MpeoJOJNIeHHE  OOYYaIOIIMMHUCS  CIETYFOIINX
cnenupUuYecKuX TPyAHOCTEH, 00YCIOBIICHHBIX CIA00BUACHUEM:

® YaCTUYHOE  OTCYTCTBHE y  OOydarommuxcs  BO3MOXKHOCTH
paccmaTtpuBaTh OOBEKTHI, HAONIOAATh MPOILECCHl, MPOTEKAIONIUE C YYacCTHEM
KUBBIX OPraHU3MOB, SIBIICHUS TPUPOJBI, TPOBOAWTH JabOpaTOpHBIE PaOOTHI,
OTIBITHI ¥ SKCIIEPUMEHTHI C ONOPOI Ha 3pUTENbHBIN aHAIN3ATOP;

®  HecOPMHUPOBAHHOCTH WM (PParMEHTAPHOCTH Psijia MPEICTaBICHUN;

®  OrpaHUYEHHBIA KPYTO30D;



[Ipeoonenre ykazaHHbIX TPYIHOCTEH  OCYLIECTBISIETCS YYWUTEIEM Ha
KOKJIOM YpOKE B IIPOLECCE CHENUAIbHO OPraHW30BAHHOM KOPPEKIMOHHOMN
paboThI.

3. Hean u 3axa4u (001eodpazoBareibHble, KOPPEKIMOHHbIE)

K HampaBieHHIO IEpBOCTENIEHHOM 3HAYUMOCTH MpU peaM3aluu
oOpa3oBaTenpHbIX (QYHKIMH npeamera «XUMHS»  TPAJULMOHHO  OTHOCST
(opMUpOBaHNE 3HAHUII OCHOB XMMHUYECKOM HAyKH KakK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHHUA, IPAKTUYECKOM JESITEIIbHOCTH YeJIOBEKa M KaK OJHOI0 U3
KOMIIOHEHTOB MHPOBOW KyJIbTYpHI. 3aJada MpeAMeTa COCTOUT B (hOopMHpOBAHUH
CUCTEMBbl XHMUYECKMX 3HAHMM — BaXHEUIMX (PAKTOB, TOHITHH, 3aKOHOB U
TEOPETHUYECKUX MOJOKEHHUM, JIOCTYNHBIX OOOOIIEHHII MHPOBO33PEHUYECKOTO
XapakTepa, fA3blKa HAayKW, 3HAHUA O HAyYHBIX METOAAaX HW3YYEHHsS BEIIECTB U
XUMUYECKUX PEaKlUi, a TakKe B POPMUPOBAHUM U PA3BUTHH YMEHHI U CIIOCOOOB
NESTEIIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHUEM, HAOJIOJEHHUEM M IPOBEACHUEM
XMMHUYECKOTO IKCIEPHUMEHTa, COOJIIOIEHHEM NpaBHJI O€30MacHOrO oOpallleHus: ¢
BEILECTBAMM B [IOBCETHEBHOW KU3HH.

Hapsngy ¢ atuM nenu u3ydeHus NnpeaMera B IporpaMMe YTOYHEHBI U
CKOPPEKTUPOBAHbI C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
obOpazoBanus. CerogHs B oOpa3oBaHMM 0CO00 3HAUMMON  IpPHU3HAETCS
HAIpaBJIEHHOCTh OOy4YyeHUss Ha pa3BUTUE U  CaMOpa3BUTHE JIMYHOCTH,
(bopMHpOBaHUE €€ UHTEIUIEKTA U 001Iel KyJIbTypbl. O0OydYeHHE YMEHUIO YUYUTHCA U
IpPOJOJKATh CBOE OOpa3oBaHHWE CaMOCTOSITEIBHO CTAaHOBUTCS OJIHOM W3
BOKHEUIIUX PYHKIUH y4EOHBIX TPEIMETOB.

B cBA3M ¢ 3TUM 1OpH U3YYEHUM TMIpeAMEeTa B OCHOBHOM IIKOJE
JOMUHUPYIOILEE 3HAU€HUE MPUOOPETH TaKUE LENH, KaK:

®  (opmMupoBaHHWE HWHTEIJIEKTYaJlbHO Pa3BUTOM JIMUHOCTU, TOTOBOM K
caMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSATUIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

®  HampaBJEHHOCTh OOY4YeHUsS Ha CHCTEeMaTH4YeCKoe MpuoOIeHne
y4alquxcss K CaMOCTOSITEIBbHOW II03HABATEIBHOW JEATEIBHOCTH, HAYYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONUM MOTHBALMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

® oOecrieueHHe YCIIOBHIA, CTIIOCOOCTBYIOITUX IPUOOPETCHUIO
OOyJaromMMHUCS  ONBbITa  Pa3HOOOpPA3HOW  NEATEIBHOCTH,  IO3HAHUS |
CaMOITO3HAHUS, KIFOUEBBIX HABBIKOB (KJIFOYECBBIX KOMITCTCHITHI), HWMECIOIINX
YHHBEPCATbHOE 3HAYCHHUE VIS PA3JIMYHBIX BHJIOB JESITEIbHOCTH;

®  (opmupoBaHue yMEHUHU OOBACHATH M  OIEHUBATH  SIBJICHUS
OKPYKaIOIIEro MUpa HA OCHOBAaHWM 3HAHWM U ONBITA, MOJYYCHHBIX TIPU U3YUYCHUU
XUMUHU;

®  (opmupoBaHue y oOOydYaromMXCsl TYMaHUCTUYECKUX OTHOIICHUH,
MOHMMAHUSI IEHHOCTH XUMHUYECKUX 3HAHUW I8 BBIPAOOTKH HSKOJOTHMYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM JEATEIbHOCTH B LEJAX
COXPAaHEHMS CBOETO 30POBbS U OKPYKAOLIEH MPUPOTHON CPEIIbI;



®  pa3BUTHE MOTHUBAIIUHU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJTIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOCHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(MIIsI U HANMpaBICHHOCTH JaJIbHEHIIIETO
oOy4eHus.

Koppexkuuonnbie 3aga4u:

PazButHe 3puUTEIBHOTO, 3pUTEIBHO-0CI3ATENBLHOTO BOCIIPUSITHUSA,
Pa3BuTre npon3BOJIBHOTO BHUMAHUA.

[Ipeononenue Bepbanm3Ma 3HaHUM.

Pa3Butune CBA3HOM YCTHOM U MMCbMEHHOW PEYH.

Oo6orarnieHre akTUBHOTO U TACCUBHOTO CIIOBAps.

Pa3BuTHE HAaBBIKOB BepOabHOM KOMMYHHUKAITUH.
CoBepIICHCTBOBAaHUE YMEHUSI MPUMEHATh HEBEpPOAJbHBIE CIOCOOBI

OOIIEeHHUS.

4. Mecro y4eOHOro npeamera B ydeOHOM IJIaHe

B cucreme o0Omero oOpa3oBaHus «XHUMHsS» MpPU3HAHA O0053aTE€IbHBIM
y4eOHBIM MPEIMETOM, KOTOPbIH BXOJUT B COCTaB MPEIMETHON o00sacTu
«EcTecTBeHHOHAYUYHBIE TTPEAMETHI.

VYuebubim mnanom (Bapuant 4.1 AOOII OOO) Ha uzydeHue ydyeOHOro
npeamera «Xumus» B 10 kimacce orBeneHo 34 ydeOHbIX yaca — 1o | gacy B
HEJIEIIO.

IIpyHUMIIBI M OAXO0AbI K MPOJIOHTALNH Y4e0HOI0 MaTepuasa

[TponoHranus He IpeAnoJaraeTcs

I11. Conep:xanue o0yueHus

1. Teopernueckue OCHOBBI OPraHUYECKOW XUMHUH

[IpenmMeT oOpraHudeckom XWUMHUHU: €€ BO3HUKHOBEHHUE, pa3BUTHE U
3HAQYEHUE B TOJYYEHUH HOBBIX BEIIECTB W MaTepuanoB. Teopust CTpoeHUs
opraHnueckux coeauHeHnii A.M. DbyrtiepoBa, €€ OCHOBHBIE IOJOKECHUS.
CtpykTypHble (QOpMYJIbI OpPraHMYECKHX BeUIecTB. [omomorus, u30Mepus.
Xumuyeckas CBSI3b B OPraHUYECKUX COCTUHEHUSX — OJIMHAPHBIE U KPATHBIC CBSI3H.

[IpeacraBnenue o knaccupuKalmu OpraHMuecKux BeilecTs. Homenkmatypa
OpraHMYECKUX COCIUHEHUN (CUCTEeMaTU4ecKas) W TpUBUAIbHBIE HAa3BAHUS
BAXHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCIepUMEHTaIbHBIE METO/IbI U3YUYECHUS BEIIECTB U UX MPEBpaIllEHUN

O3HakoMJIeHHE ¢ 00pasliaMu OPraHUYECKUX BEIIECTB M MaTepUalaMU Ha UX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJl OPraHMYEeCKHUX BEIECTB, HaOMIOJEHUE WU
OMMCaHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIEHUIO OPraHUYECKUX BEILECTB
P HarpeBaHuu (TUTaBJICHHUE, OOYTIIMBAaHUE U TOPECHHUE).

2.YTIeBo1I0pOIbI

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHUU psAn. MeTaH W 3TaH —
NpOCTEUIINE NPEICTABUTENN aJKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMICTBa
(peakiuu 3aMelieHus] U TOpPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psil. DTUJIEH U NPOIMIIEH —
NpOCTEUIINE TNPEICTABUTENN aJIKEHOB: (U3MUECKME M XUMHUYECKHE CBOMCTBA



(peakuuu TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUJpaTallUM, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanauensl: OytagueH-1,3 u MetunOyrtaaueH-1,3: cTpoeHue, BaKHEUIIHE
XUMHUYECKUE CBOWCTBA (peakiusi noiaumepusanuu). [lonydeHrne CHHTETHYECKOTrO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTHM CTPOEHHUSA, TOMOJOTHYECKUU Psij.
AuetusieH — TpOCTeHIIUA MpeNCTaBUTENh alKHUHOB: COCTaB, CTPOCHUE,
bu3HYecKre U XUMUYECKHUE CBOMCTBA (PEaKIMy TUAPUPOBAHUS, TAJIOTCHUPOBAHMS,
rUuapaTalyu, TOPEHUs ), MOTyYCHUE U TPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHHe, PU3NYECKHE U XUMUYECKHE CBOWMCTBA
(peakiuu rajJloreHMpOBaHUs U HUTPOBAHUsA), NMOJIy4eHUE U npuMeHeHue. Tomyour:
COCTaB, CTpoeHHE, (U3NUECKHME W XHMHYECKHE CBOWCTBAa  (peakiuu
raJOreHUPOBAHUS U HUTPOBAHUs), TOIYYEHHE M TpUMEHEHUE. TOKCUYHOCTH
apeHoB. ['eHeTmyeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMIEKAIUMHA K
pa3JIMYHBIM KJIaccaM.

[IpuponHble MCTOYHUKHU yIiIeBOAOpPOAOB. IIpupoaHsblii ra3 W MOMYyTHBIE
HedTanbie Ta3pl. Hedth u e€ mpoucxoxaenue. CrocoObl mepepaboTKu HeTH:
MEPEroHKa, KPEeKUHT (TePMUYECKUM, KaTaIUTUYECKHil), mnupoym3. I[IpogykTs
nepepadoTKku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBbIi
yTOJIb ¥ POAYKTHI €r0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METO/IbI U3yUEHHUS BEIIECTB U UX MPEBpaIICHUN

OzHakomiieHre ¢ o0pa3laMH IUIACTMACC, Kay4yKOB M PE3UHBI, KOJJIEKIIHU
«Heptp» u  «Yromap», MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJloreHONPOU3BO/IHBIX, TPOBEACHUE MPAKTUYECKOW padOThI: MOTYyUYEHHUE ITUIICHA
Y U3yUYEHHE €TO CBOWCTB.

PacuéTHrble 3amaun

Boluucinenuss mo ypaBHEHHI0O XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTA PEAaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

3.Kucnopoacoaepxaiiue opraHuuecKkie CoOeTuHEHUS

[IpenenpHble OMHOATOMHBIE CHUPTHI. MeETaHON W 3TaHOI: CTPOCHHE,
buznueckue W XMMHYECKHE CBOWCTBa (pEakiMd C AaKTUBHBIMU METaJlJIaMH,
raJlor€HOBOJIOPOJIaMU, TOPEHUE), NpUMEHEHUE. BOIOpOJHBIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoroaToMHbl€  COUPTBHL. ODTWICHIJIUKOJIb W  TJUIEPUH: CTPOECHUE,
dbuznyeckue M XUMHUYECKHE CBOMCTBAa (B3aUMOJICUCTBHUE CO IIEJIOYHBIMU
MeTaJlJlTaMU, Ka4eCTBEHHasi peakilusi Ha MHOTOaTOMHBIE CHUPTHI). [lelicTBHEe Ha
opraHusM 4enoBeka. [[pumeHenre riaunepuHa u STUICHTJIMKOJIS.

®deHol: CcTpoeHHE MOJICKYJbl, (U3UYECKMEe M XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue dpenona.

Anpnerunpl u KeToHbl.  DopMmanbaeruj, aueTanbIerui: CTPOECHUE,
bu3nYecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHUS M BOCCTAHOBIICHUS,
Kaue€CTBEHHbIC PEAKIINN), OJYYCHUE U TPUMEHEHHUE.

AnieToH: cTpoeHue, (GU3MYECKHE M XHWMHYECKHE CBOMCTBA (peaKiuu
OKHCIICHUSI 1 BOCCTAHOBJICHHUS] ), IOJyYCHUE U TPUMEHEHHUE.



OAHOOCHOBHBIE TMpenenbHble KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHasl KUCJOTBI: CTPOCHHUE, (PU3NYECKHUE U XMMHUYECKHE CBOICTBa (CBOICTBa,
o0mue A Ki1acca KUCIOT, peakuus dTepupUKaIm), MojydeHue U IpUMEHEHNUE.
CreapuHOBasi MU OJIEMHOBAsl KHUCIOTHI KaK IPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHUCIOT. Mbl1a KaKk COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE ECHCTBHE.

Cnoxuble 3¢Qupbl Kak IPOU3BOJIHBIE KapOOHOBBIX KHCIOT. ['maponus
cJ10kHbIX 3¢upoB. XKupsl. 'naponns xupos. Ilpumenenue xupos. buonoruueckast
POJIb KUPOB.

VYrneBoasl: coctaB, Kiaccupukanus — yriaeBojgoB  (MOHO-, JU- W
nosucaxapuabl). [Moko3a — nmpocTelmii MoHOcaxapua: 0COOEHHOCTH CTPOCHUS
MOJICKYJbI, (U3UUecKHe ¢ XHUMHYECKHE CBOMCTBa (B3aUMOJEHCTBHE C
runpokcuaoM Meau(ll), okucieHrne aMmmMuadHbBIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIFOKO3bl), HAXOXACHUE B MPHUPOJE, MPUMEHEHUE,
ouonoruueckas poib. @otocunTe3. OpykTo3a Kak U30MEP IIIFOKO3BI.

Caxapo3za — NpeICTaBUTENb JUCAXapUAOB, THAPOJU3, HAXOXKICHHUE B
IPUPOJE U IPUMEHEHHE.

Kpaxman u nemntonosa kak npupojaHbie noaumepbl. CTpoeHHe Kpaxmana u
HeJUToa03bl.  Pu3nyeckue M XUMHUYECKHE CBOMCTBa KpaxMmana (THAPOJIU3,
KayeCTBEHHAsI peaklus ¢ HOJOM).

DKcrepuMEHTAIbHBIE METO/Ibl U3yUEHUS BEIIECTB U UX MPEBPALLCHUN

[IpoBenenune, HAOMIONEHHE W ONUCAHUE JIEMOHCTPAILMOHHBIX OIBITOB:
TOpEHUE CIHPTOB, KAYECTBEHHBIE PEAKIUU OJHOATOMHBIX CHHUPTOB (OKUCIICHHE
sraHosia okcupoM wmeau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE
rmnepuHa ¢ ruapokcuaoMm wmenu(Il)), anpnerunoB (OKUCIEHHE aMMHUAYHBIM
pactBopoM okcuga cepedpa(l) m rugpokcupom wmenu(ll), B3aumoneincTBue
Kpaxmajga C HOJOM), MPOBEIECHUE NPAKTUYECKON paboThl: CBOMCTBAa pacTBOpa
YKCYCHOM KHUCJIOTHI.

PacuéTHrble 3amaun

Bbruncnenuss mo ypaBHEHUIO XMMHUYECKOM peakuumu (Mmacchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IMPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIECTB WM MPOAYKTOB PEAKIIUH).

4.A30TcoepKalue OpraHuuecKue COeIMHEHUS

AMuHbpl. MeTHlaMUH M aHWIMH: COCTaB, CTpOeHHe, (U3NUecKue u
XUMHUYECKHE CBOMCTBA (TOpeHUe, B3aUMOJICHCTBUE C BOAOW U KUCIOTaMHu).

AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHuuecKue coequHeHus. Puznueckue
U XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpumMepe mMiuHa). buonornueckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuapl.

benku kak mpupoAHBIE BBICOKOMOJIEKYJSIpHbIE coequHeHus. llepBuunas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

DKCcrepuMEHTAIbHBIE METO/Ibl U3yUEHUS BEIIECTB U UX MPEBpAILCHUN

HaGmtonenne M omnucaHue J€MOHCTPAIlMOHHBIX ONBITOB: JEHATypalus
OEJIKOB MPY HATPEBAHUH, IIBETHBIC PEAKIIUU OCITKOB.

5.BbICOKOMONIEKYIIIPHBIE COETUHEHUS



OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJIAPHBIX COESIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIMMEPU3ALUU, CPEAHSIST MOJIEKYJIspHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICEKYJSPHBIX COCIMHEHHH —
MOJIMMEPHU3ALIHS U TOJIUKOH ICHCAITHSI.

[TnacTmaccel (MOJUATHIIEH, MOJIUTIPOTIUIIEH, MOJIMBUHUIXJIOPU/I,
nonvctupoii). HaTypanbHblii W CHHTETHYECKHME Kaydyku (OyTaJMEeHOBBIH,
XJIOPOIIPEHOBBIM M M3O0MPEHOBLIN). BollokHa: HarypayibHblE (XJIOMOK, IIEPCTh,
HIENK), UCKYCCTBEHHBIE (QI[€TaTHOE BOJIOKHO, BUCKO3a), CHHTETUUECKHUE (KAlPOH U
JIaBCaH).

DKCnepUMEHTAIBHBIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBPAILICHUN

O3zHakomiieHHE C OO0pa3uaMy MPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMaccC, Kay4yKoB.

2. Cnennuyeckne yHHBepcajibHble YueOHbIE JeiiCTBUS

®  UCIIOJIB30BaTh COXPAaHHBIE AHAJIU3aTOpPbl B  PA3JIMYHBIX BHJAX
NEATEIbHOCTH;

®  [IPUMEHSATH COBPEMEHHBIE CpencTBa KOMMYHUKAIUH U
TU(DIOTEXHUUYECKUE CPEJCTBA,;

® [pUMEHATh MpHeMbl OTOOpa M CcHUCTEMaTH3aluu MaTepuaia Ha
OIIPENEIICHHYIO TEMY;

®  BECTH CaMOCTOATEIbHBIN NOUCK UH(pOpMALINY;

®  1peoOpa3oBbIBaTh, COXPAHATH U NIEpeiaBaTh HHPOPMALIHIO;

® [pUHMMATh Y4YacTHE B pEYEBOM OOILIECHUU, COONIOAAs HOPMBI
pPEUYEBOro 3THKETA;

®  OCYHISCTBJIATH PEYEBOM CAMOKOHTPOJL B TIpolecce y4eOHOM
NEeSATEIbHOCTH U B MIOBCEIHEBHOW KOMMYHUKAIIUH;

®  OIICHMBATh CBOIO pe€Yb C TOYKHU 3PEHUSI €€ COAEpKaHUs, A3bIKOBOTO
oopMIIeHUS;

®  HAXOAWUTh TpaMMaTHUECKUEe M peueBble OMIMOKH, HEI0YETHI,
UCIIPABJISTh UX;

®  [UIAHUPOBATh, KOHTPOJMPOBATH M OLIEHHWBATh y4yeOHbIE AECUCTBUS B
COOTBETCTBHH C ITOCTABJIEHHOM 3a7a4eil U yCIOBUSAMHU €€ pealu3alu.

I11. Ilnanupyemblie pe3yjbTaThl OCBOCHHS MPOTrPAMMBI

OO0mue moJI0KeHUs1

[lmanupyemble  pe3ynbTaTbl  OCBOCHUS  aAllTUPOBAHHOW  OCHOBHOU
oOpa3oBaTeILHON MPOrpaMMbl JOMOJHSIOT, coaepxkamuecs B OI'OC OO0
TpeOOBaHMsI K  pe3yJbTaTaM  OCBOCHHMS  OOy4YalOIIMMHCS  OCHOBHOW
00pa30BaTeabHON MPOrpaMMbl: JTMYHOCTHBIE, METANIPEIMETHBIE U MPEIMETHBIE, C
ydeToM creuupuk oOydeHusi ClIaboBUASAIIMX OOyYaromuxcs, OCOOEHHOCTH
npeacTaBieHuss WHGOpPMAIMM W BBINOJIHEHUS OTACNIbHBIX BUIOB y4eOHOM
JESITEIbHOCTH B YCIIOBUSAX Je(UIIUTA 3PEHUS.

1. JInyHOCTHBIE pe3yJabTAThI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOILEro
o0pa3oBaHMs JOJKHBI OTPaXaTb TOTOBHOCTh OOYYaIOIIUXCSI PYKOBOJCTBOBATHCS
CUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAUMd W paCLIMPEHHE OIbITa
JEATEIbHOCTH Ha €€ OCHOBE M B MPOLECCE peaju3alMi OCHOBHBIX HANPAaBIICHUN



BOCIIUTATEBHOUN ESITENHLHOCTH, B TOM YHCJIE€ B YACTH:

1. T'paxxmaHCKOro BOCIUTAHUSA:

®  TOTOBHOCTH K BBIITOJIHEHUIO O0S3aHHOCTEH rpak/laHlHA U pean3aluu
€ro mpas, YBaKEHHE MPaB, CBOOO] U 3aKOHHBIX MHTEPECOB APYTUX JIOJCH;

® AKTHMBHOE Yy4YacTM€ B JKM3HM ceMmbH, OpraHu3alnud, MECTHOIO
co001IeCTBa, pOJAHOTO Kpasi, CTPaHBI;

®  HempusTue JIObIX GOpM dKCTpEeMU3Ma, TUCKPUMHUHAINY;

® [IOHMMaHWE POJU PA3TUYHBIX COLMATBHBIX HHCTUTYTOB B >KU3HU
YEJIOBEKA,

®  TIpe/ACTaBIICHHE 00 OCHOBHBIX IpaBax, CBOOOJaX M OOS3aHHOCTSIX
rpakJIaHUHA, COLUAIIBHBIX HOPMax W MpaBUIaX MEXKIWYHOCTHBIX OTHOILICHHUM B
MOJINKYJETYPHOM U MHOTOKOH(DECCHOHATFHOM OOITECTRE;

®  [PEJICTABJICHUE O CIOCO0aX MPOTUBOACUCTBUS KOPPYIILINH;

® TOTOBHOCTh K  Pa3HOOOpa3HOM  COBMECTHOW  JESTEIBHOCTH,
CTPEMJIEHUE K B3aUMOINOHUMAHHMIO M B3aWMOIIOMOIIM, AaKTUBHOE Yy4acTHUE B
IIKOJIbHOM CaMOYITPaBIICHUH;

® TOTOBHOCTh K Y4YaCTHIO B TyMaHUTAapHOW  JE€ATEIIbHOCTH
(BOJIOHTEPCTBO, TOMOIIIb JIOJSIM, HYKTAIOIIUMCS B HEMl).

2. TlaTpuoTHYECKOTO BOCITUTAHUSI:

®  OCO3HAaHUE POCCHUMCKOU rpa)XJaHCKOU UJIEHTUYHOCTHU B
MOJIMKYJIBTYPHOM Y MHOTOKOH()ECCHOHAILHOM OOIIECTBE, MPOSBICHUE HHTEpPECA K
ITO3HAHUIO POJHOTO A3bIKA, HCTOPUH, KyJIbTYphl Poccuiickonn ®denepanun, cBOETO
Kpas, HaponoB Poccuu;

® [[CHHOCTHO€ OTHOIIECHHE K JOCTHXKEHUSAM cBoer Pomgunel - Poccum, k
HayKe, HCKYCCTBY, CIOPTY, TEXHOJIOTHSIM, OOEBHIM TOJABUraM U TPYJOBBIM
JOCTHKECHUAM Hapoaa;

® yBaKEHME K cumBoiaM Poccum, TrocyJapCTBEHHBIM IMpa3JIHUKAM,
HUCTOPUYECKOMY M MNPHUPOJHOMY HACIEIHMIO M MaMSATHHUKaM, TPAJAUIUSM Pa3HBIX
HapoJI0B, MPOKUBAKOUIUX B POJIHOW CTpPAHE.

3. lyXOBHO-HPAaBCTBEHHOTO BOCTIUTAHHUSI:

®  OpHUEHTalMsl Ha MOpaJbHbIE LEHHOCTM W HOPMBI B CHTyalMsX
HPaBCTBEHHOT'O BHIOOPA;

® TOTOBHOCTH OLICHUBATH CBOE MOBEICHUE U IOCTYNKH, MOBEACHUE U
MOCTYIKH APYTHUX JIIOJACH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUE€TOM
OCO3HaHMS MOCJIEACTBAMN MTOCTYIIKOB;

® AaKTHBHOE HEMNPUITHE AacolMaJIbHBIX IIOCTYNKOB, CBoOOJa W
OTBETCTBEHHOCTh JIMYHOCTH B YCJOBUSX HHIWBUAYAJIBHOTO M OOIIECTBEHHOTO
MPOCTPAHCTRA.

4, ®duznyeckoro BOCHUTaHUS, (POPMHUPOBAHUS KYJIBTYPbl 3J0POBbI U
HMOITMOHAIEHOTO OJIArOTIONY NS

®  OCO3HAHUWE LICHHOCTHU KU3HU;

®  OTBETCTBEHHOE OTHOUIEHHE K CBOEMY 3JO0POBbI0 M YCTAHOBKa Ha
3I0pPOBBIN 00pa3 KU3HM,

e coOmromeHWe TIpaBUI OE€30MAaCHOCTH, B TOM UHCIE HABBIKOB
0€30MacHOro MOBEACHUS B HHTEPHET-CPEJIE;



® CrnocoOHOCTh aNanTUPOBAaTBCA K CTPECCOBBIM  CUTyallUAM H
MEHSIONIMMCST COIMATBHBIM, UH(OOPMAIIMOHHBIM M MPUPOJHBIM YCIOBUSAM, B TOM
YHCJIE OCMBICIISAISI COOCTBEHHBIH OIBIT U BBICTPaUBast ajdbHEHIIINE 1IeIIH;

®  yMEHHUE NPUHUMATh ceOsl U IPYTUX, HE OCYKIas;

® yMEHHME OCO3HAaBaTh HMOIIMOHAJIBLHOE COCTOSIHUE Cce0s U JPYTHUX,
yYMEHUE YNPaBIATh COOCTBEHHBIM SMOLIMOHATBHBIM COCTOSTHUEM;

®  c(hopMUPOBAHHOCTH HaBbIKa pedieKCHM, MPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa JIPyroro 4eioBeKa.

5. TpynoBoro BocnuTaHus:

®  YCTAaHOBKAa Ha aKTWBHOE yYaCTHE B PEUICHUU MPAKTUUECKUX 3a7a4;

® UHTEpeC K MPAKTUYECKOMY M3YYEHHUIO TMpodeccuidi u Tpyla
Pa3JIMYHOIO POJA, B TOM YHCIIE HA OCHOBE INPUMEHEHUS U3Yy4aeMOro IIPEAMETHOTO
3HAHMS;

®  0CO3HAaHUE BAXHOCTU OOyUEHHUS HA NPOTSHKEHUMHM BCEW JKU3HU IS
yCIIEIHON NMPOQEeCCUOHANBHON NEATEIbHOCTH M Pa3BUTHE HEOOXOIUMBIX YMEHUN
JUISL 3TOTO;

®  TOTOBHOCTH aJIallITUPOBATHCS B IPO(ECCUOHATIBHON CPELIE;

®  YBAXCHUE K TPYAY U PE3YNbTATaM TPYIOBOM ACATENBHOCTH;

®  OCO3HaHHBIA BBIOOp U TMOCTPOEHUE HWHAMBUAYAIBHOH TPACKTOPHUU
oOpa3oBaHMsI W >KM3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX MU OOILIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEN.

6. DKOJIOTMYECKOro BOCTIMTAHUS:

®  OpUEHTAalMs Ha NPUMEHEHHE 3HAHUI U3 COLMAIbHBIX U €CTECTBEHHBIX
HayK [UIsl pelleHHs 3a7ad B OOJACTU OKPY’KAIIIEH Cpefbl, IJIAaHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOYHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH CPeibl;

®  T[IOBBIIICEHHE YPOBHS  OSKOJOTMYECKOM  KYJIbTYpbl,  OCO3HaHUE
r7100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelleHus;

®  AKTMBHOE HEINPUATUE JEUCTBUM, MPUHOCALIMX BpPEA OKPYNKaOUIEH
cpene;

®  0CO3HAaHUE CBOEH pOJIM KaK I'pa)kJIaHWHA U MOTPEOUTENS B YCIOBUAX
B3aUMOCBSI3U IPUPOJIHOM, TEXHOJIOTUUECKON U COLIMATIbLHOU CPEN;

® TOTOBHOCTh K  YYacTHIO B  IPAKTUYECKOW  JIE€ATEIBHOCTH
HKOJIOTMYECKON HAIPABICHHOCTH.

7. LleHHOCTH HayYHOTO TIO3HAHUSL:

®  OpHEHTalusl B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
00111eCTBa, B3aUMOCBSI35X YEJIOBEKa C MPUPOIHON U COLMATBHOM CPEIoH;

®  OBJAJACHUE SA3BIKOBOM M YNTATEJILCKOM KYJIBTYpOM KAaK CPEACTBOM
MO3HAHUS MUPA;

e  OBJIQJCHUE OCHOBHBIMU HaBBIKAMH M CCIIE0BATENbCKOM
NeSATEIbHOCTH, YCTAHOBKA HAa OCMBICIICHHE OIbITa, HAOJIOJACHHUM, MOCTYNKOB W
CTPEMJICHHE COBEpILECHCTBOBATh IYTH JOCTHKEHUS HWHAMBUAYAJBHOTO H
KOJUIEKTUBHOTO 0JIaromnoayyus.

JIM4HOCTHBIE pe3yIbTaThl, 00ECIIEUNBAIOIINE aIalTalluI0 00yYaroIerocs K
M3MEHAIOIMMCS YCIOBUSIM COLIMAIBHOM Y IPUPOJHON CPEbI, BKIIOUYAOT:



® OCBOCHHE OOYYaIOIMMHCS  COIMAIBHOTO  ONBITa, OCHOBHBIX
COITMAIBLHBIX POJiel, COOTBETCTBYIOIIUX BEAYIIEH NESITEILHOCTH BO3pacTa, HOPM U
MpaBWJI OOIIECTBEHHOTO MOBEJAEHHUS, (OPM COIHMATBHOM >XHU3HM B TPYIaxX M
co00IIIeCTBaX, BKJTFOYAs CEMBIO, TPYIIIbL, chopMUpOBaHHbIC 1o
npodeCCUOHAIBHOM ~ JEATENIbHOCTH, a TakKe B  paMKaX  COITMAJIbHOIO
B3aMMOJICHCTBUS C JIIOJIBMH U3 IPYTrod KyJbTYPHOUM CPEJIbI;

®  CroCcOOHOCTh OOydYarolmIMXCs BO B3aUMOJEHCTBUM B  YCIIOBHSX
HEOTPEICTICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JAPYTHX;

®  CIOCOOHOCTh  JEHCTBOBATH B  YCIOBHSIX  HEOIMPEACICHHOCTH,
MOBBINIATH YPOBEHb CBOEH KOMIIETCHTHOCTH Yepe3 MPAKTUUYECKYIO NESTeIbHOCTD,
B TOM YHCIIE yYMEHHE YYUThCSA y JPYTUX IIIOACH, OCO3HABAaTh B COBMECTHOMU
JeSATeTLHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHITIHN U3 OTIBITA APYTHX;

® HaBbIK BBISBJICHUS W  CBS3bIBaHUS  00pa3oB, CIOCOOHOCTH
dhopMUpOBaHUS HOBBIX 3HAHHH, B TOM YHCJIE CIIOCOOHOCTHh (POPMYITMPOBAThH UIEH,
MOHSATHUSI, TUIIOTE3bI 00 0OBEKTaxX M SBJICHHUSIX, B TOM YHCJIC paHee HE M3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIICTCHTHOCTEH, IIAHHUPOBATh
CBOE Pa3BUTHE;

® yMCHHE pacllo3HaBaTh KOHKPETHBIC TMPUMEPHl TMOHATHSA  TIO
XapaKTEePHBIM MPHU3HAKAM, BBITIOIHATh ONEpallud B COOTBETCTBUU C OIIPEACICHUEM
U MPOCTEHUIIMMH CBOMCTBAMM IOHSTHS, KOHKPETHU3UPOBATH MOHSATHE IIPUMEpPaMHU,
WCITOJIB30BAaTh MTOHATHE U €r0 CBOWCTBA MPHU PEIICHUH 3aj1ad (J1ajiee - OnepupoBaTh
MOHATHUSMH), & TAKXKE ONEPUPOBATh TEPMUHAMH U TIPEACTABICHUSIMHU B 00JACTH
KOHIICTIIIUHA YCTOWYNBOTO PA3BUTHS;

® yMCHHE aHaJIM3UPOBaTh W BBHIABIATH B3aWMOCBSI3U  TIPUPOJIBI,
00111eCTBa M SKOHOMHKH;

® yMCHHE OIICHWBAaTh CBOM JICHCTBUS C YYETOM BIUSHUA Ha
OKPY’KAIOIIYI0 Cpeay, JOCTHKEHUHN 1EJIE U MPEOJIOJICHUS] BBI30BOB, BO3MOXKHBIX
rJI00aJbHBIX MOCIICICTBHIA;

®  CIOCOOHOCTh OOYYaIONIIMXCS OCO3HABATh CTPECCOBYIO CHUTYAIIHIO,
OIICHUBATH IPOUCXOIAIINE U3MEHECHHS U X MTOCIICCTBHUS;

®  BOCIPHHUMATH CTPECCOBYIO CHUTYyaIlMI0 KaK BBI30B, TpPEOYIOIIMIA
KOHTpMED;

®  OIICHMBATh CHUTYyaIlMI0 CTpecca, KOPPEKTUPOBATh MPUHUMAECMbIC
pELIEHNS U IENCTBUS;

e  (opmynupoBaTh M OIICHWBATh PHCKH W TOCIEICTBHS, (OPMUPOBATH
OTIBIT, YMETh HaXOJHUTh IMO3UTHBHOE B MPOU3OIICAIICH CUTYAIIHH,

®  OBITh TOTOBBIM JCHCTBOBATh B OTCYTCTBHE rapaHTHH ycIiexa.

CrnenuajbHble TUYHOCTHBIE Pe3yJbTAThI:

® yYMCHHE COIOCTABJISITH 3PUTCIBHBIC BIICUATICHUS C  y4ETOM
MOJIYYCHHBIX 3HAHUA 00 OCOOEHHOCTSIX CBOETO 3PUTEILHOTO BOCIPHUSTHS, HA
OCHOBaHHHM C(OPMHUPOBAHHBIX MPEJICTABICHUNA O TIIpeAMETax U  SBJICHUSAX
OKpYKarUIEN EVCTBUTEIBHOCTH;

® c(hHOpMHUPOBAHHOCTh MOTHBAIIMU K OOYUEHHUIO U IIEJICHANPABICHHOMN
MTO3HABATEILHON JIEATCIbHOCTH,

®  CIOCOOHOCTH OCO3HABAThH CEOS YaCThIO COIIMYMA;



®  CcrnocoOHOCTh K OCMBICTICHUIO U TuddepeHInanuu KapTUHBl MUpa, e
BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHu3aluy;
®  [IPUHATHE COOTBETCTBYIOUIMX BO3pAacTy LIEHHOCTEM M COLMAIbHBIX
poJei;
® yMEHUE OLEHUBATh C IO3ULUN COLMAIBHBIX HOPM COOCTBEHHBIE
NOCTYIKHU U MOCTYIIKH JIPYTUX JIOAEH;
®  SMOIMOHAJIBHO-LIGHHOCTHOE OTHOIIEHHWE K OKpYXKaWoIIeH cpene,
HEOOXOJMMOCTH €€ COXPAHEHHS U PAIlHOHATBHOTO UCIIOIB30BaAHUS;
® yMeHuHE (QOPMHUPOBATH OSCTETUUYECKHE UYYBCTBA, BIECYATICHHUS OT
BOCIIPUSATHUS IPEIMETOB U SIBIIEHUN OKPY’KAIOIIETO MUPA;
®  TOTOBHOCTh K OCO3HaHHOMY BBIOODY JalibHEHIIEH MpodhecCnoHaTbHOM
TPAaEKTOPHH B COOTBETCTBUH C COOCTBEHHBIMH MHTEPECAMU U BO3ZMOXKHOCTSIMHU.
1. MeranpeaMeTHble pe3yJbTaThl:
MertanpeameTHble pe3yabTaThl OCBOGHUSI y4eOHOro mnpeamera « XuMus» Ha
YPOBHE CpeHEr0 00111ero 00pa3oBaHUs BKIIOYAIOT:
3HauYuMble A8 (OPMUPOBAHUS  MHPOBO33PEHHUS  OOYYarOIIMXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPaXKaroIlue
LEJIOCTHOCTh HAyYHOW KapTHUHBI MHpa M ClHeUM(UKY METOAO0B IIO3HAHMA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLIECC, CUCTEMA, HAYYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHUe, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);
YHUBEpCaJIbHbIE YUeOHbIEC IEUCTBUS (MO3HABATEIbHbIE, KOMMYHHUKATHUBHBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTh oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC YYCOHBIC
JICVCTBYS B TIO3HABATEIILHOW M COLIMATILHOW TTPAKTHKE.

MeranpeaMeTHbIe PE3yJIbTAThl OTPAXKAOT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIE JeliCTBUS

ba3oBbie norudyeckue aeHCTBUS:

CaMOCTOSATENIHO  (OPMYJIMPOBATH M aKTyallM3MpPOBaTh  IPoOJIeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEAEATh UENU JESITEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU HUX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

UCIIOJIB30BAaTh MPU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS 1J11 OOBSICHEHUS OTAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHHUS W KPHUTEpUHM JUIS KJIACCH(PHUKAIIMU BEHISCTB U
XAMUYECKUX PEAKIIUN;

YCTaHABIIMBATh IPUYUHHO-CJICACTBEHHBIC CBSI3M MEXKIYy HW3y4YaeMbIMHU
SIBIICHUSIMU;



CTPOUTH JIOTUYECKUE PpACCYKIEHUA (MHAYKTHBHBIE, JEIyKTHBHbBIE, IO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH U TNPOTHBOPEYHS B PACcCCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATDH B IIPOLIECCE MTO3HAHUS, UCTIOIb3YEMBIE B XMMHH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEIH, TPEOOPA3OBBIBATH MOJIEIBHBIE MTPEICTABICHUS — XUMHUUECKUN
3HaK (CHMBOJ) D3JE€MEHTa, XuMudeckas (opMyla, ypaBHEHHE XUMHUYECKOU
peakuuu — TIpU PEIICHUU Y4eOHBIX MO3HABATEJBHBIX M MPAKTUYECKUX 3a]ad,
IPUMEHSATH Ha3BaHHBIE MOJIEJIbHBIE MPEACTABICHUS IS BBISABICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

Bba3oBble ncciieqoBaresibCKue 1eiCTBUS:

BJIAZIETh OCHOBAMHM METOJIOB HAYYHOI'O IMO3HAHMS BELIECTB U XUMHUYECKUX
peakiuii; QOopMyIMpOBaTh LETHM U 3aJadd  HMCCIEAOBAHUSA, HCIOIb30BAThH
MIOCTABJICHHBIE W CaMOCTOSITENIBHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KayeCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI U1 (DOPMHPOBAHMS THUIIOTE3BI MO IMPOBEPKE
IPABWJIBHOCTH BBICKa3bIBAEMBIX CYXKJICHUII;

BJA/IeTh HaBBIKAMHM CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS M IPOBEJCHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
00001IEHNS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paboTe;

npuoOpeTaTh ONBIT YYEHUYECKOM MCCIENOBATEIbCKOM U IMPOEKTHOM
NEeATEIbHOCTH, TMPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIbHOMY
MOMCKY METOJOB PEIICHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3JIMYHBIX
METO/IOB [TO3HAHHS.

Pabora ¢ undopmarueii:

OpUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHUKAX HHPoOpMauuu (HAYy4IHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHYECKOTO COJIEp)KaHus, CIPaBOYHBIE MOCOOus,
pecypcsl HTepHeTa), aHaau3upoBaTh MH(GOPMALMIO Pa3IMYHBIX BUIOB U (HOpM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(opMyIUpOBATH 3aMpOChl U MPUMEHSTh Pa3IUYHbIE METObI MIPU MOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOAUMOM IS BBIMOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH()OPMAIMOHHO-KOMMYHHMKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO ~ BbIOMpaTh  ONTHUMalbHYIO  (QOpMy  mpeacTaBiIeHUs
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadecTBE CpeACTBa Npu padbore cC
XUMUYECKON uH(MOpMaIMell: NPUMEHATh MEXNpeaMeTHble (pu3nueckue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U TNpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMUYECKHE CpEICTBA
HaIJISIAHOCTH.

KoMMyHMKAaTHBHBIE YHUBEpCAJbHbIE y4eOHbIE JeiiCTBHSA:



3ajjaBaTh BONPOCHl IO CYyWIECTBY OOCYXJaeMOMl TeMbl B  XOJe
qUajora W/WIW JHUCKYCCUHM, BBICKa3blBaTh MJEU, (POPMYIMpPOBaTH CBOU
IIPEIIOKEHNSI OTHOCUTENIBHO BBIITOJIHEHHUS IIPEUI0KEHHOM 3aa4H;

BBICTYIIaTh C NPE3CHTAlMEN pe3yJbTaTOB IO3HABATEIBHOW IEATEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSATEIBHO WIM COBMECTHO CO CBEPCTHUKAMU TP BBIIIOJIHEHUT
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
U3y4aeMbIX BEIIECTB, pealu3allud y4yeOHOro IMpoekTa u (OopMyJIUpOBaATH
BBIBOJIBI IO pE3yJIbTaTaM NPOBEAEHHBIX HCCIENOBAHUM IyTEM COIIACOBAHUSA
MO3UIINI B X0/1€ 0OCYKICHHS 1 00OMEHa MHEHUSIMHU.

PerynatuBHble yHUBEpCAIbHbIE YUEOHbBIE JEUCTBUS

CaMOCTOATEIIHO ILIAHUPOBATh U OCYIUECTBIIATH CBOIO IIO3HABATEIBHYIO
JEeATEIbHOCTh, ompeneisis €€ Leaud M 3aJauyd, KOHTPOJIMPOBaTb U IO Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATh NpeajaraéMblid alroput™M JACHCTBUH Npu
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTA HAa OCHOBE CaMOAHAJIN3a
U CAMOOLICHKHU.

CrnenuajibHble MeTallpeAMEeTHbIC Pe3yJIbTAThI:

L4 YMCHHUC HUCIIOJb30BATh COXPAHHBIC aHAJIN3aTOPLI B PA3JIMYHBIX BHIAX
ACATCIBbHOCTH,

®  [IPpUMEHATH 3PUTENbHO-OCA3ATENbHBIA CcMoco0 oOcIeAoBaHUS U
BOCTIPUATHS;

®  yYMEHHME IOJb30BaThCSI COBPEMEHHBIMM CPEACTBAMM KOMMYHHUKAILIUH,
TU(DIOTEXHUUECKUMU CPECTBAMHU, TPUMEHSEMBIMU B yU€OHOM IIPOLIECCE;

L4 YMCHHUC INNIAHUPOBATH IMPCAMCTHO-IIPAKTHYCCKHC HCﬁCTBHH C yucTOM
HMCIOIICTOCA 3PUTCIIbBHOIO ANAarHo3a B COOTBCTCTBUU C MMOCTaBJICHHOM 3212[8.‘16171;

®  yMEHHUE MPOSBIATH B KOMMYHUKATUBHOW NIE€SATEIHOCTH, aJ€KBATHbBIE
CUTYalllH, HeBepOaibHbIe (DOPMBI OOILIEHNUS;

®  yMEHHUE BECTU CaMOCTOSITENIbHBINA MOUCK MH(OpMALUY;

® CrocOOHOCT, K mpeoOpa3oBaHHUIO, COXpPAaHEHUIO M Iepenaye
uHdopMaIuy;

®  CrnocoOHOCTh Y4acTBOBAaTh B PEUEBOM OOIIEHUU, COOJIIOAAsT HOPMBI
pPEYEeBOr0 ITUKETA, aJICKBATHO MCIOJIB30BATh KECTH 1 MUMUKY;

®  CrocoOHOCTH OIICHWBATH CBOIO PEUb C TOUKH 3PECHHS €€ COACPIKAHUSA,
SI3BIKOBOTO O(YOPMIICHHUS;

o YMCHHUC HAXOJUTb I'paMMAaTHYCCKHC N PCUCBLIC OIHI/I6KI/I, HCOOYCTHI,
HCIIPABIIATD UX;

® yMEHHE IUIAHUPOBATh, KOHTPOJMPOBATh U OLIEHUBATh Yy4yeOHbIE
JEUCTBUS C YYETOM, MMEIOLIErocs 3pUTEIBHOrO0 JMAarHo3a B COOTBETCTBUU C
IIOCTABJICHHOU 3a7]a4€U U YCIIOBUSIMU €€ PEaT3alyu.



3. IlpeameTrHble pe3yJIbTaThI

IIpeameTHble pe3ynbTaThl OCBOEHHA Kypca «OpraHuueckas XUMHSA»
OTpaXkarT: CHOPMUPOBAHHOCTh IPENCTABICHUM O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KApTHUHBI MHpA, pPOJM XHMHHM B II03HAHWM SIBJIICHUU
Opuposbl, B (OPMUPOBAHHMM MBIIUIEHUS U  KYyJbTypbl JIMYHOCTH, €€
(YHKIIMOHAJIBbHOW T'PAMOTHOCTH, HEOOXOOUMOW Ui pPELIEHUS MPaKTUYECKUX
3aJa4y M DSKOJOTMYEeCKM OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHOM CPEJIE;

BJIAJICHUE CUCTEMOM XHMMHYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHas ¢opMmyna (pa3BEpHyTas U COKpall€HHas), MOJIb, MOJISIpHas
Macca, MOJIApHBIA OO0BEM, YriaepoAHBIM CcKeneT, (yHKIMOHAJIbHAA TIpYIINa,
panuKai, U30MepHUsi, U30MEPBI, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIJIEBOIOPOJBI,
KHUCJIOPOJ, U a30TCOAEpXKalue COCIAUHEHUSA, MOHOMEp, IIOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpUsl CTPOCHUS
oprannyeckux BeuiecTB A.M. BytnepoBa, 3aKOH COXpaHEHHs MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SA3BIK XUMHUHU; MHUPOBO33PECHYECKUE 3HAHUI,
Jexalye B OCHOBE I[OHMMaHHs NPUYMHHOCTM M CUCTEMHOCTH XUMHUYECKHUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, IMOJIYYEHUH U
0e30MacHOM HCITOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTE€pPHbIC MPU3HAKU TMOHATUM,
YCTaHaBJIMBATh 170:¢ B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHATHSI TIPU ONMCAHUM COCTABA, CTPOEHUS M NPEBPALICHUN OPraHUYECKHUX
COCIMHCHMI;

c(OpPMHUPOBAHHOCTb YMEHHU UCII0JIb30BaTh XUMHYECKYHO
CUMBOJIUKY JJIi COCTaBJICHHUS MOJIEKYJSAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpal€éHHOM) (OpMyJl OpPraHMYECKUX BEIIECTB M YPaBHEHMM XHUMHUYECKUX
peaKkiui, U3roTaBIMBaTh MOJEIM MOJIEKYJl OpPraHMYEeCKHUX BELIECTB JUIA
WJUTFOCTPALIMA UX XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUH yCTaHaBIUBaTh MPUHAJJICKHOCTb HU3YYEHHBIX
OPraHWYECKUX BEIIECTB N0 HMX COCTaByY M CTPOCHHUIO K OIPENEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil Homenknatype (IUPAC), a Takke NpUBOJIWUTH TPUBHAJIbHBIE
Ha3BaHUSl OTHEIbHBIX OPraHMYECKUX BEHIECTB (ITWUJICH, MPOIWIEH, aleTHUJIEH,
ATUJICHIJIMKOJb, TIUIEpUH, (eHomn, (hopmanbaeruj, alneTaabIeruja, MypaBbUHas
KHUCJIOTA, YKCYCHAas KUCJIOTA, OJIEMHOBAsA KUCJIOTA, CTEAPUHOBAs KUCJIOTA, IIIIOK034,
bpyKTO3a, KpaxmaJl, LeJUII0I03a, TIIUIIKH);

c(OPMUPOBAHHOCTh YMEHHUSI ONPEIENATh BHJbI XUMHUYECKOM CBSI3U B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHSTHh IOJOXKEHUS TEOPUH CTPOCHHUS
oprannyeckux BemecTB A.M. BytnepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOICTB
BEILIECTB OT X COCTaBa U CTPOEHMSI; 3aKOH COXPAHEHMS MACChl BEILIECTB;



c(hOPMHPOBAHHOCTh  YMEHHM  XapaKTEpH30BaTh COCTaB, CTPOCHHUE,
bu3nuecKkue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJICH, MPOIWJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyraauen- 1,3, O€H30/, METAHOJ, 3TAHOJ, STUJICHIJIUKOJIb,
TJIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHAasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMHPOBAHHOCTH YMEHHUS XapaKkTepru30BaTh HMCTOYHUKHU
YTIAEBOAOPOAHOTO CHIpbst (HEe(Th, NPHUPOAHBIA Ta3, Yrojb), CIOCOOBI WX
nepepadoTKU 1 MIPAKTUIECKOE MPUMEHEHHE MMPOAYKTOB IepepaboTKH;

c(hOPMHUPOBAHHOCTh YMEHHH MPOBOAUTH BBIYHCICHHUS 110 XUMHUYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuy MO M3BECTHBIM  Macce, OO0BEMY,  KOJIMYECTBY  OJHOTO U3
HCXOJHBIX BEHIECTB WIIU MPOAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh yYMEHUHN BIAJETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUA, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOopMUPOBAHHOCTH yMEHUH coOmo1aTh TpaBuja  IMOJIb30BAHUSA

XUMUYECKON MOCYJ0M U 1abopaTOpHBIM 000PYIOBAHUEM, a TAKXKE MpaBuUiIa
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUM C WHCTPYKIHUSIMU IO BBITOJHEHUIO
71a00pATOPHBIX XUMUYECKHUX OTBITOB; CPOPMUPOBAHHOCTh yMEHUH

MJIaHUPOBATH u BBITIOJIHITh XUMUYECKUM

AKCIEPUMEHT (MIPEBpAILCHHUs] OPTraHUYECKUX BEIIECTB NPU HArpeBaHUU,
MOJYyYEHHE OTUJIEHA M U3YYEHHE €ro CBOMCTB, KAUE€CTBEHHBIE pEaKIuu
OpraHMYECKUX BEIECTB, JCHATypalusi OETKOB TMpU HArpeBaHWHU, IIBETHHIC
peaknuu OEJIKOB) B COOTBETCTBHHM C TpaBUJIAMH TEXHUKH O€30MaCHOCTH TpHU
oOpalieHry ¢ BEHIeCTBAMU U JIA0OPATOPHBIM OOOPYIOBAaHUEM, MPEACTABIAThH
pe3yNnbTaThl XMMHYECKOTO OKCIEpUMEHTa B (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX pEAKIUHA U (HOPMYIHPOBATH BHIBOJABI HAa OCHOBE OTUX
pe3yIabTaTOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIU3UPOBATH XUMHUUYECKYIO
nHpopMaIMioo, TOJy4aeMyl0 U3 pa3HbIX MCTOYHMKOB (CpeICcTBa MacCOBOM
uHpopmanuu, MaTEepHeT U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  cOOJIfoAaTh  TpaBUJia  DKOJOTHYECKHU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJSIX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKPYXKAIOWIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JICMCTBHS HA JKUBBIE OPraHU3MBI OMNPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, MOHMMasi cMbica Tokaszarens [IJIK, moscHsITh Ha mpuMepax CrocoObI
YMEHBIIICHUSI W TMPEJOTBpPAlICHUsST HX BPEIHOrO0 BO3JCHUCTBUS HAa OPraHU3M
YEJI0BEKa;



Ui 00y4arolUMXcs C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/IOPOBBSI: YMEHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIA CHENbIX W CJA00BUIAIIMX OOy4aroUMXcsa: YMEHHME HCIOJIb30BaTh
penbedHO ToueuyHyro cucteMy obo3HaueHuil JI. Bpains st 3anucu XUMHUYECKUX
bopmyiL.

CrneunuaJjibHble IpeIMeTHbIE Pe3yJbTaThI:

ChopmupoBaHHOCTh CHEHUPUUESCKUX YYEOHBIX HABBIKOB M CIICHUATBHBIX
KOMIETEHIIMI: paboTa CcO cCheuuagbHOW aJanTUPOBAHHOW HArJISAHOCTHIO,
uH(GOPMaIIMOHHBIE, KOMMYHUKATUBHBIE U TU(DIOTEXHUUECKHUE KOMIETCHIINH.



IV. TemaTrnueckoe njiaHnpoBaHue

Tembl, pazaeiibl

OcHOBHOE coep:KaHue
(KOJIM4€eCTBO YaCOB)

OcHoBHBIE BUbI 1ITEJIbHOCTH 00y4AKOIUXCSA

Pa3zmen 1.
Teopernueckue
OCHOBBI
OPraHuYeCcKOM XUMMHU
1.1 Ilpeamer
OPTraHUYECKON XUMHUH.
Teopus crpoenus
OpraHUYECKUX
COEJIMHEHUN

A.M. bytnepoBa

[IpeaMeT opraHM4ecKOr XUMHU:

€€ BOBHUKHOBEHHE, PA3BUTHE U
3HAYEHHE B MOJIYYEHUH HOBBIX BEIIECTB
Y MarepuaioB. Teopus CTpoeHus
OPTraHUYECKUX COCTUHECHUIN

A.M. bytnepoBa, €€ OCHOBHbIE
nosioxkeHusi. CTpyKTypHbI€ (OPMYJIBI
OpraHn4ecKux BemecTs. ['omonorus,
n3omMepust. XUMHUYECKas CBA3b

B OPTaHUYECKUX COCMHECHUSX: KPATHBIC
CBSI3H, G- U T-CBSI3H.

[IpencraBnenue o KiaccupuKanuu
oprann4eckux Bemects. Homenknarypa
OPTaHUYECKUX COCAUHCHUHN
(cucTeMaTtuueckas) U TpUBHAIbHbBIC
Ha3BaHUS BAKHEUIINX MTPEICTABUTEIICH
KJIACCOB OPraHMYECKUX BEIIECTB.

(3 gaca)

PackpbiBaTh CMBICT M3y4aeMbIX MOHSATHU (BBISBISITH
WX XapaKTepHbIC IPU3HAKH ), YCTAaHABIMBATH UX
B3aMMOCBSI3b. [[pUMEHSITh OT0KEHUS TEOPUU
CTpoeHus opranuyeckux BemiecTB A. M. bytieposa
JUTs1 OOBSICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
cocTaBa W CTpoeHus. MCrmonp30BaTh XUMHUYECKYIO
CHUMBOJIMKY JIJISI COCTABIICHHSI MOJICKYJIIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOMN) Gopmyi

oprannyeckux  BemecTB.  Omnpenensite  BUAbBI
XUMUYECKON  CBsi3u  (OJMHApHBIC, KpaTHbIE) B
OpPraHUYECKUX

coeauHEHUsIX. PackpeiBaTb poOJIb  OPraHUYECKOU
XUMHU

B IIPUPOJE, XAPAKTEPU30BaTh €€ 3HAYEHUE B KU3HU
YeJloBeKa, WJUIIOCTPUPOBATh CBSI3b € JIPYTUMH
HayKamH.

Habmonate u  omuchbiBaTh  JE€MOHCTPAIlMOHHBIC

OMbITHI; TMPOBOJAWTH U OIMUCHIBATH JIA0OPATOPHBIE
OTBITHI U MPAKTUYECKHE PAOOTHI




Pasznea 2.
YrieBoaopoabl
2.1 IlpenenbHble
YTIIEBOOPOIBI —
aJIKaHbI

AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHYECKHUM psAl. MeTaH u 3TaH —
IpOCTENIITNE MTPEACTABUTENH AIKAHOB:
COCTaB, XMMHYECKOE CTPOCHUE,
duznyecKkue 1 XUMUIECKIEe CBOMCTBA
(peakiuu 3aMelIeHus: U TOPeHUs),
HAX0XJICHHUE B IPUPO/IE, MOTYICHHUE U

[Ipumenenue
(24.)

2.2 HenpenenbHbie
YTIIEBOIOPO/IBI:
aJIKEHBI, aJIKaJUEHEI,

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUM psijl. DTUIICH —
MPOCTEUIINM MPEACTABUTEID AITKEHOB:

PackpbIBaTh CMBICI HM3y4aeMbIX MTOHATHH (BBISBIISITH
WX XapaKTepHbIE PU3HAKHU), yCTAaHABIUBATh UX
B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE
TTOHSTHS

IIpY OMTMCAHUU COCTaBa, CTPOCHUS U IIPEBPAILICHUI
OPTaHUYECKUX COCTUHCHUI.

Hcnonb30BaTh XUMUYECKYIO CHUMBOJIUKY JIJIS
COCTAaBJICHUSI MOJICKYJIAPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH,

COKpaIiéHHON ) HOpMyJT OpPraHUYECKUX BEIIECTB.
YcranaBauBaTh NPUHAIJIC)KHOCTH BEIIECTB K
ONPEAETICHHOMY KJIACCY YTIIE€BOJAOPOIOB IO COCTABY
Y CTPOCHUIO, Ha3bIBaTh UX

110 CUCTEeMaTUYECKOM HOMEHKJIAType; TPUBOIUTH
TPUBHUAJIbHBIC HA3BAHMS OTACIBHBIX MPEICTABUTEIICH
YTIIEBOAOPOAOB.

OnpenensiTe BUIbl XUMUYECKOM CBSI3U B MOJIEKYJIax
YTJIEBOJOPO/IOB;

XapaKkTepru30BaTh 3aBUCUMOCTh

PEaKIMOHHOMN CITOCOOHOCTH YIJIEBOAOPOIOB

OT KPaTHOCTH KOBAJICHTHOM CBS3HU.
XapakTepu3zoBaTh COCTaB, CTPOCHUE, TPUMEHEHHE,
(bu3uYeCKre M XUMUICCKHE CBOMCTBA, BaXKHEHIITHE
CIIOCOOBI MOTYUYCHHS TUITUYHBIX MPEICTaBUTEICH
Pa3JIMYHBIX KJIACCOB YIJIEBOJAOPOJOB (METaHa, dTaHa,
ITUJICHA, alleTIIeHa, OyTaaueHa -1,3, 6en3ona,
TOJIyoOJa).




AJIKMHBbI COCTaB, XUMHUYCCKOC CTPOCHHUC, BrisBsITHE T'CHCTHYCCKYIO CBA3b MCKIY

duznyecKkue 1 XUMUIECKHE CBOMCTBA YIIEBOAOPOJAMHU H MOATBEPKIATh €€ HATUUHE
(peakiuu ruapupoBaHus, YPAaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKHUX
raJIOT€HUPOBAHHUS, TUAPATALUH, PEeaKIMii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYII.

OKHUCJICHUS U TIOJIUMEPU3ALIUN )
HaXO0XJICHUE B PUPO/IC, TTOTYyYCHUE U
MIPUMEHEHUE.

Ankaauensl: Oyraauen-1,3 u
MeTHIOyTagueH- 1,3, XuMuueckoe
CTPOCHUE, PEAKIIUS MOJTUMEpHU3aIuu,
IIpUMEHEHHE (NI CUHTE3a
MPUPOTHOTO U CUHTETUYECKOTO
KayuyyKa U pe3uHbl). AJIKUHBI: COCTaB
U 0COOEHHOCTH CTPOCHHS,
TOMOJIOTHYECKUH Pl ALICTUIIEH —
IPOCTENIINI TPEACTABUTEID
aJIKMHOB: COCTaB, XMMHYECKOE
CcTpoeHHe, PU3NUECKue U XUMUUECKUE
CBOMCTBA (peaKLMHU TUAPUPOBAHMUS,
rajoreHUpPOBaHMS, THIpATALIUU
rOpEeHUs), HaXOXKACHHUE

B IIPUPOJIC, TTOJTyYCHUE W TPUMCHEHHE
(6 4.)




2.3 ApoMaTuieckue Apenbl: 0€H30J1 U TOIYOJ], COCTaB, PackpbIBaTh CMBICIT H3y4YaeMbIX MOHATHH (BBISBIISATH

YTIIEBOAOPOABI XUMHUYECKOE CTPOCHHUE MOJICKYII, WX XapaKTepHbIE PU3HAKHU), yCTAaHABIUBATh UX
bu3nUecKre 1 XMuMUYECKHUE CBOMCTBA B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE
(peakuuu raJoreHUpOBaHUs U MOHSTHUS IPU OITUCAHUU COCTaBA, CTPOCHUS U
HUTPOBAHMS ), OJTyYCHUE MpEeBpaICHU OPTaHUYECKUX COCTUHEHUH.
U npuMeHeHue. Briusaue 6en3oina Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY JIJIS
Ha OpraHu3M 4esoBeka. [ eHeTnueckas COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
CBSI3b YTJIEBOJIOPOJIOB (pa3BEépHYTOH, COKpaIEHHOMN ) (DOPMYIT OpraHUUECKUX
(24.) BEILIECTB. Y CTAHABIIMBATh MPUHAJJIEXKHOCTh BEIIECTB K

OIIPEAEIICHHOMY KJIACCY YTIJIEBOJOPOIOB IO COCTABY U
CTPOEHHIO, HA3bIBATh X 10 CUCTEMATUYECKON
HOMEHKJIATYpE; NPUBOANUTH TPUBUAIBHBIEC HA3BAHUS
OTAEIBHBIX MPEICTABUTEINIEN YTIEBOIOPOIOB.
Ornpenensite BUIbl XUMUYECKOM CBSI3U B MOJIEKYJIax
YTJIEBOAOPOIOB; XapaKTEPU30BATh 3aBUCUMOCTD
PEaKIIMOHHON CIIOCOOHOCTH YTJIEBOJJOPOIOB OT
KPAaTHOCTH KOBAJICHTHOM CBSI3H.

XapakTepu3oBaTh COCTaB, CTPOCHUE, TPUMEHEHNE,
dbuznyecKkre 1 XUMUYECKUE CBOMCTBA, BaKHEHIITHE
CIIOCOOBI MOTYUYCHHS TUITUYHBIX MPEICTaBUTEICH
Pa3JIMYHBIX KJIACCOB YIJIEBOAOPOJOB (METaHa, 3TaHa,
ATUJIEHA, alleTuiIeHa, OyTaaueHa -1,3, 6eH3ona,
TOJIyo1a). BBISBIATE FEHETUUECKYIO CBSI3b MEXKIY
YIJIEBOAOPOIAMU U MOATBEPKIAATH €€ HATTMUUE
YPaBHEHUSIMHU COOTBETCTBYIOIIUX XUMUYECKUX
PEaKIHiA C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII.




2.4 [IpupoHbie
HCTOYHUKHU
yTJIIEBOJIOPOIOB U UX
nepepaboTka

[Tpuponnsrii ra3. [lomyTHbie HEDTIHBIE
ra3pl. He)Tp u €€ npoucxoxaeHue.
Crioco0bI iepepaboTKu HeDTH:
[EPErOHKa, KPEKUHT (TEPMUYECKHUIA,
Katauthuyeckuid). [TpoayKTel
nepepaboTKu HEPTH, UX TPUMEHEHUE
B IIPOMBIIIJIEHHOCTH U B OBITY.
KameHHbIi yroJib ¥ MPpOAYKTHI €70
nepepaboTKU.

(34.)

XapakTepu3oBaTh UCTOYHUKHU YTIEBOJAOPOIHOTO ChIPbS
(HeTh, MPUPOIHBIH Ta3, YTOJIb), CIIOCOOBI UX
nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE
MIOJTy9aeMbIX TIPOAYKTOB. MICTIOIE30BaTh €CTECTBEHHO-
HAy4YHBIE METOJIbI TIO3HAHUS — MPOBE/ICHUE,
HAOJIIOICHUE U ONTMCAHUE XUMHUYECKOTO IKCIIEPUMEHTA
(JtabopaTOpHBIE OMBITHI U MPAKTUYECKHUE PAOOTHI).
CrnenoBaTh mpaBuiam 0€30MacHOM paboThHI B
nabopaTopuu

IIPY MCTIOJIb30BAHUH XUMUYECKON TIOCYIBI U
00opyI0BaHus, a TaKXKe NpaBUiIaM 0OpaIlleHus ¢
BEIIIECTBAMH B COOTBETCTBUU C WHCTPYKITUIMU
BBITIOJIHEHUS JTA0OPATOPHBIX OTIBITOB U MPAKTUYECKUX
paboT MO MOJYUYCHUIO U U3YUYEHUIO OPTaHUYECKUX
BEIIIECTB.

[IpeacTaBasTh pe3ynbTaThl

IKCIIEpUMEHTA B (pOopMe 3ammucH ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIINI U JIeJIaTh BHIBOJIBI HA MX
OCHOBE.

[TpoBOAUTH BEIYMCTICHUS

JUTSI OTIPEACIICHUS] MOJICKYJISIPHON (DOPMYJTBI
OpPTraHUYECKOTO BEIIECTBA, TI0 YPABHCHHIO
XAMHUYECKOU pEAKIUH.

CaMoCTOATEIHHO TUTAHUPOBATh U OCYIIECTBIISITH CBOIO
MO3HABATENILHYIO JEATEIHHOCTD; MPUHUMATh aKTUBHOE
y4acTHe B TPYIIOBON yueOHOM eATeIbHOCTH




3.2 AnbIeruael.
KapOoHOBbIE KUCTIOTHI.
Crnoxubie 3¢upsl

Anpaerunibl: GopManbaerua u
aneTanbAerujl, XuMHYeCKOe CTPOCHHUE,
duznyecKkue 1 XUMUIECKHE CBOMCTBA
(peakiu OKMCIICHUS U BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINH ), TOTyUYCHUE U
npuMeHeHne. OTHOOCHOBHBIE NPEACTIbHbBIC
KapOOHOBBIE KUCJIOThI: YKCyCHast
KHCJIOTa, XUMUYECKOE CTPOEHHUE,
duznyecKkue 1 XUMUIECKHE CBONCTBA
(oOmIve cBoOMCTBa KUCIIOT, PeaKIus
sTepudUKAILINN), TOTYyUYCHUE U
npumeHeHue. CTeapuHoBas U OJIEMHOBAs
KHUCIIOTHI KaK MPEICTaBUTENIN BBICIITHX
KapOOHOBBIX KHCIIOT. Mblla Kak coJin
BBICIIINX KapOOHOBBIX KUCJIOT, HX
mototiee aecteue. CroxkHbIe 3(QUPBI Kak
POU3BOAHBIE KAPOOHOBBIX KUCIIOT.
IMunponus crnoxHbIX 3pupoB. XKupsl Kak
MIPOM3BOHBIC TIUIIEPUHA U BBICIIHX
KapOOHOBBIX KUCTOT. [ uApOIIN3 KUPOB
(7 4.)

PackpbIBaTh CMBICIT U3y4aeMbIX OHATHH (BBISIBISATH

WX XapaKTepHbIE MPU3HAKHN), yCTAaHABIUBATh UX
B3aUMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE
MOHATHS IPU OITMCAHUH COCTaBa, CTPOCHUS U
MPEBPAICHAN OPraHUYECKUX COCIUHEHNUN.
Hcnonb30BaTh XUMHAYECKYIO CUMBOJIAKY JIJIS
COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHON ) (POPMYJIT OPraHUYECKUX
BEILIECTB. Y CTAHABIIMBATH PUHA/JICKHOCTH BELIECTB K
ONPEAECTICHHOMY KJIACCY IO COCTaBY U CTPOCHHUIO,
HAa3bIBATh UX 10 CUCTEMATUYECKOM HOMEHKIIATYPE;
MPUBOJUTH TPUBUAIIbHBIC HA3BAHUS OTJEIbHBIX
MPEJICTAaBUTENIEN KUCIOPOACOIEPKAIIUX COCTUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE, TPUMEHEHHUE,
dbu3nYecKre 1 XUMUYECKUE CBOMCTBA, BaXKHEHIITNE
CIIOCOOBI MOJTYUYCHHS TUITUYHBIX MPE/ICTaBUTENEH
PAa3IMYHBIX KJIACCOB KUCIIOPOICOAECPKALIMNX
coeauHEHUH (MeTaHoJIa, dTaHoJa, TIUIleprHa, (peHoa,
dbopmanbaeruaa, aneTaibAaeruaa, YKCyCHOU KUCTOTHI,
TJIFOKO3BI, CaXxapo3bl, KpaxMalia, IeJUTH0JI03b1); BBISBIISATH
TEHETUYECKYIO CBSI3b MEK1Yy HUMHU U MTOJATBEPKAATh €€
HaJINYUE YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUUYECKHUX
PEaKIHii C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYII.
OnuceiBaTh COCTAaB, XUMHUYECKOE CTPOCHHE U
IIPUMEHECHUE  KUPOB,  XapaKTepU30BaTh
3HAYEHHUE I JKU3HENESATEIbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTH BO3JICUCTBUSA Ha >KUBBIE
OpraHU3Mbl ONpeIeICHHBIX OpraHUYECKUX

ux




BCIIECTB, TMOSACHATh Ha MpUMEpax CIOCOOBI
YMCHBIIICHUS W TPEAOTBPAIIECHUS WX BPEIHOTO
BO3/ICHCTBUSI Ha OpTraHu3M YeloBeKa.
Hcnonb30BaTh  €CTECTBEHHO-HAYYHBIE  METOJIBI
TIO3HAHMS — IPOBEJICHNE, HAOIIOICHUE U OMTUCAHHE
XUMHYECKOTO  JKCIepuMEeHTa  (J1abopaTopHbIe
OMBITHI W TpakTHueckue padotsl). ClenoBath
npaBuiaM 0Oe30macHoil paboThl B JabopaTopuu
OpU  HCIOJIB30BAHUM XUMUYECKOHW TOCYAbl U
0o00OpyI0BaHUs, a TaKXKe MpaBUJiaM OOpaleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU

BBIITOJTHEH U 71a00paTOPHBIX OIIBITOB u
IPAKTUYECKUX pa0OT MO MOJYYEHHUIO U U3YHYECHUIO
OpPraHUYECKUX BEILIECTB. IIpencraBisaTh

pe3yibTaThl dJKCIepUMEeHTa B ¢dopMme 3amucu
YPaBHEHUI COOTBETCTBYIOIIMX PEAKIMNA U JEIaTh
BBIBOJIbI Ha MX OCHOBE. [IpOBOIUTH BBIUMCICHUS
JUISL  ONpPEACNICHUS  MOJEKYJISApHOH  (opMyIibl
OpPraHUYECKOTO  BEIIECTBA, IO  YPaBHEHHUIO

XUMUYECKON peakIMH. CaMocCTOsATENBHO
IJIAaHUPOBATH u OCYILIECTBIISATh CBOIO
NO3HABATEJIIbHYIO  JIEATEIbHOCTh;  NPUHUMATDH

aKTUBHOE y4yacTH€ B TPYNIOBOM  y4eOHOU
JEATEIIbHOCTH




3.3 VYrueBoasl

VYrieBoibl: cocTaB, KiIacCU(pUKALIUS
yTJIEBOJIOB (MOHO-, IU- U
nosivcaxapuibl). ['moko3a —
MIPOCTENUIINNA MOHOCAXapHUA;
O0COOEHHOCTH CTPOEHHS MOJIEKYJIbL,
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA
TJTIOKO3BI (B3aMMOJCHCTBUE

¢ ruapokcuaom meau(Il), okucnenue
aMMHUa4YHBIM PaCTBOPOM OKCHJIa
cepebdpa(l), BoccraHoBeHUE, OPOKEHHE
TJIFOKO3b1 ), HAXOXKJICHHE B MPUPO/IE,
IPUMEHEHHE TIIFOKO3bl, OMOJIOTHYeCcKast
POJIb B KU3HENESITEIILHOCTH OpraHu3Ma
yenoBeka. Dorocuntes. Opykrosa Kak
U30MEP TIIFOKO3BI.

Caxapo3za — npeacTaBUTENb
JMCaxapuaoB, THIPOJIU3 Caxapo3bl,
HaxXO0XXJICHUE B IPUPOJIC U MPUMEHEHUE.
Kpaxman u 1nenmmroao3a Kak mpupoIHbIe
MOJIMMEPBI: CTPOEHHE Kpaxmaiia u
IEJUTIOJIO3b], (PU3NIECKUE K XUMUIECKUE
CBOMCTBa Kpaxmaina (TUApOIH3,

Ka4CCTBCHHAA PCAKIHA C I/IOI[OM).
(3 )

PackpbIBaTh CMBICT U3y4aeMbIX TOHSATHH (BBISIBISATh
WX XapaKTepHbIE PU3HAKHU), yCTAaHABIUBATh UX
B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE
MOHSTHUS

IIPU ONUCAHUU COCTaBA, CTPOEHUS U IIPEBPAICHUM
OPTaHUYECKUX COCTUHCHUI.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISI
COCTABJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH,

COKpaIéHHOM ) popMysT OpraHMYECKUX BEIIECTB.
YcraHaBaMBaTh NPUHAMJIEKHOCTD BEIIECTB K
ONPEICICHHOMY KJIACCY IO COCTaBY U CTPOEHUIO,
Ha3bIBaTh UX M0 CUCTEMATUYECKOU HOMEHKJIIATYPE;
MPUBOJUTH TPUBUAIIbHBIC HA3BAHUS OTJEIbHBIX
MPEACTABUTENCH KUCIOPOJICOACPKAIINX COSTUHECHUM.
XapakTepusoBaTh COCTaB, CTPOCHUE, TPUMEHEHHUE,
dbu3nYecKre 1 XUMUYECKHUE CBOMCTBA, BaXKHEHIITNE
CIOCOOBI MOJTYYEHHUS TUTTUYHBIX MIPEICTaBUTENICH
Pa3JIMYHBIX KJIACCOB KUCIOPOJACOACPKALINX
coeuHEHU (MeTaHoJIa, dTaHoa, TIUlleprHa, (PeHoa,
dbopmanpaeruaa, aleTanbAaeruaa, YKCyCHOM KUCIOThI,
TJIFOKO3BI, CaXxapo3bl, KpaxMalia, IeJUTH0JI03b1); BBISBIISATH
TE€HETUYECKYIO CBSI3b MEXK/1Y HUMU U MOJTBEPKIATh €€
HaJIMYUE YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKUX
peaKkIuii ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYII.
OnuckIBaTh COCTaB, XUMUYECKOE CTPOEHUE U
MPUMEHEHHE KUPOB, XapaKTEPU30BaTh X 3HAUCHUE
JUIS1 AKUBHEAEATEbHOCTH OpraHu3mMoB. Oco3HaBaTh




OTMaCHOCTH BO3JICHCTBUS HA JKUBBIE OPTaHU3MBbI
OTIpEe/ICTIEHHBIX OPTaHUYECKUX BEIECTB, MOSICHATH
Ha IpUMepax cnocoObl YMEHBIICHUS U
IPEIOTBPAICHHS UX BPETHOTO BO3/ICHCTBUS HA
OpraHu3M 4esoBeka. Vcrnonb30BaTh €CTeCTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUS — MTPOBEICHUE,
HaOJI0/ICHNE U OMMCAHNE XUMHYECKOTO IKCTIEPUMEHTA
(JTabopaTOpHbIE ONBITHI U MPAKTUYECKUE PAOOTHI).
CnenoBath npaBuiiaM 0e30nacHON paboOTHI B
nabopaTopuu

IPU UCIIOJIb30BAHUU XUMUYECKOM MOCYIbl U
000pyI0BaHUs, a TAaKXKe paBUiIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUU C UHCTPYKIUSIMU
BBITNIOJIHEHMSI TAOOPATOPHBIX ONBITOB U
NPAaKTHUECKUX PabOT MO MOTYUEHHUIO U U3yUEHHUIO
OpPraHMYECKUX BEIIECTB.

[IpeacTaBasTh pe3ynbTaThl SKCIIEPUMEHTA B (popme
3aIlUCU YPABHEHUM COOTBETCTBYIOIINX PEAKIIUN U
JIeJIaTh BBIBOJIBI HA UX OCHOBE. [IpOBOINTH BEIYMCIEHUS
JUTSI OTIPEACIICHUS] MOJIEKYJISIPHON (DOPMYJTBI
OPTaHMUYECKOTO BELIECTBA, 110 YPABHEHUIO XUMUYECKON
peakiuu. CaMOCTOSITENBHO TUIAHUPOBATh U
OCYILIECTBJISTH CBOO IIO3HABATENIBHYIO AESATEIbHOCTD;
MPUHUMATh aKTUBHOE y4acTHE B TPYNIIOBON yueOHOM
NEATEIIbHOCTH




Pa3znen 4.
A3oTcoaep:kaime
OpraHuveckKue
COeTMHEHHS

4.1 AMUHBL.
AMUHOKHCIIOTEL.
benku

AMMHBI: METAJIAMHAH — IPOCTEUIINN
IIPEICTaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, PU3NIECKUE U
XUMUYECKUE CBOMCTBA (peaKkiuu ¢
KHCJIOTaMU U TOPEHUs ), HAX0XKIEHUE B
npupoae. AMHUHOKHUCIIOTHI KaK

aM(l)OTepHI)IG OpPraHu4CCKHUC COCANHCHU .

duznyeckre 1 XUMUYECKUE CBOWCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIUINHA).
buonornueckoe 3HaUeHHE aMUHOKHUCIIOT.
CuHTE3 IenTHI0B.

benku kak mpupoIHbIe MOTUMEPHI.
[TepBuuHast, BropuuHas U TPETUIHAS
CTpYKTypa 0enKoB. XUMHUUYECKHE
CBOMCTBA OEJIKOB: THIPOJIU3,
JIeHATYypaIlrs, KaYeCTBEHHBIC PEAKITUU
Ha OEJKH.

(3u4.)

PackpbIBaTh CMBICIT U3y4aeMbIX MOHATHH (BBISBIISITH
WX XapaKTepHbIE IPU3HAKHN), yCTaHABIUBATh UX
B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHATHS TIPU ONKMCAHUM COCTAaBa, CTPOCHUA U
MPEBpaIICHUN OPraHUYECKUX COCTUHEHHUM.
Hcnonb30BaTh XMMHAYECKYIO CHUMBOJIUKY IS
COCTAaBJICHUSI MOJICKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOMN ) (OPMYIT OpraHUYECKUX
BemecTB. OnpenensTh IPUHAICKHOCTD BEIIECTB K
ONPEAETICHHOMY KJIACCy MO COCTaBY U CTPOCHHUIO,
Ha3bIBaTh UX 10 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIBHBIC HA3BAHUS OTACIBHBIX
IIPEICTABUTENIEN. XapaKTepU30BaTh COCTAB, CTPOEHUE,
puMeHEeHHE, GU3UICCKHE U XUMHUYECKHE CBOMCTBA,
BOKHEUIIME CITIOCOOBI MOTYYEHUS] TUITUYHBIX
MPEICTABUTEIIEN a30TCOIEPKAIIUX COCAUHEHUMN
(MeTHIIaMUHA, TIIMITMHA, 0eKOoB).OMUCHIBATh COCTAB,
CTPYKTYPY, OCHOBHBIE CBOMCTBA OCJIKOB; MOSICHSATH Ha
npuMepax 3HaueHue OCJIKOB sl OpraHu3Ma yeloBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
MIO3HAHUS — HAOII01aTh U OMHUCHIBATH
JIEMOHCTPAIMOHHBIN

3KcepuMeHT. CaMOCTOSITENIHHO TUIAHUPOBATH U
OCYILIECTBIISITH CBOIO MIO3HABATENIBHYIO ACSTEIbHOCTS;
MPUHUMATh AKTUBHOE y4acTHE B TPYIIIOBON YUEOHOM
JEATeIbHOCTH




Pa3nen. 5.
BbicokoMoJ1eKyJIAPH
bl€ COeTMHEHUS
5.11TnacT™Macchl.
Kayuyku. Bonokna

OCHOBHBIE IOHATHSI XUMUAHA
BBICOKOMOJIEKYJISIPHBIX CO€TUHEHUI:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJIMMEPU3ALNH, CPEAHIA
MoJIeKyJisspHas Macca. OCHOBHBIE
METOJIbl CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COECIMHEHHUI — NIOJIMMEPU3aLINS U
HOJIMKOHCHCALINS.

[1nacTMacchl (TOMUATUIIEH,
HOJIMIIPONHIIEH, TOJIMBUHWIXJIOPU,
nonuctupos). HatypanbHblil u
CUHTETUYECKNE KayUyKH
(OyTaareHOBBIN, XJIOPONPEHOBBIN U
U30IPEHOBBIN). BonokHa: HaTypasibHbIE
(XJIOTOK, IEPCTh, MIENK),
HCKYCCTBEHHBIE (aLIE€TaTHOE BOJIOKHO,
BUCKO03a), CHHTETUYECKHUE (KallpoH U
JIaBCaH).

(24.)

OO0111ee KOTMYECTBO
4acoB 1o nporpamme (34)

Bianers n3ydaeMbpIMM XUMHYECKUMU MOHATHIIMMU:
PACKpBIBaTh CMBICI U3y4aeMbIX ITOHATHN U IPUMEHSATH 3TU
NIOHATHS IPU ONTMCAHUU COCTABA U CTPOEHUS
BBICOKOMOJIEKYJISIPHBIX OPIraHUYECKUX BEILIECTB,

U1 OOBSICHEHUSI OTJIENbHBIX (PAKTOB U SIBJICHUN.
Hcnonp30BaTh XUMUYECKYO CUMBOJIUKY IS COCTABIICHUS
CTPYKTYPHBIX (pOpPMYJI BEIIECTB M YPaBHEHUI peakuuid
IOJIMMEPHU3ALNH U TIOJIMKOHACHCALIUH.

OmnuceIBaTh COCTaB, CTPOEHUE, OCHOBHBIE CBOMCTBA
Kay4yKoB, Han0OoJiee pacpoCTpaHEHHBIX BUIOB
IIJIACTMACC, BOJIOKOH; IPUMEHEHNE B PAa3JIMYHBIX
oTpaciisax. Mcnosnb30BaTh €CTECTBEHHO-HAYYHBIE

METO/1bl TO3HAHUS — HAOJI01aTh U ONMKCHIBATH
JNEMOHCTPALIMOHHBIN OKCIIEPUMEHT

V.KajieHgapHo-TeMaTn4ecKoe IJIaHupPoOBaHue

Ne Tema ypoka

KoaunuecTBO 4acoB Jlara BHGKTpOHHble
Bcero Konrpoas- IIpakruuec- H3y4eHHs: uupposbie
HbIE KHe o0pa3oBaTesIbHbIE PeCypPChl
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KontponsHas paboTa no pasaeiny
«YTI€BOAOPOIBI»
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HpeHeHBHBIe OAHOATOMHBIC CITMPTLI:
MCTAHOJI 1 3TaHOJI. BOI[OpOI[Haﬂ CBA3E

https://academy-
content.apkpro.ru/lesson/5439c1

7440-4b6f-bf84-c04fad471694f
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19

20

21

MHoroaToMHBIC CIIMPTBI: OTUJICHTJINK!(
U I'IMOCPUH

DeHOoM: CTPOCHHUE MOJIEKYJIHI,
pusznueckue
Y XMMHUYECKUE CBOMCTBA, IPUMEHEHUE

Anpnerunpl: hopMaabIeru 1
arerajpaerug. AneTox

OnDHOOCHOBHBIE TIPECIIbHBIC
KapOOHOBBIC KHCIIOTHI: MypaBbUHAS U
YKCyCHasI
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[Ipaktuueckas pabora Ne 2. «CBOMCTE
pacTBOpa yKCYCHOM KUCIOThD)

https://academy-
content.apkpro.ru/lesson/9834d«

386d-444a-8de3-7efba8h98cdb

23

CTeapI/IHOBaSI H OJICMHOBAs KHCJIOTHI, ]
MMpeACTaBUTCIIN BBICHINX I(ap6OHOBI>IX
KHCJIOT

https://lesson.edu.ru/04/10
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MpbL1a KaK COJIM BBICIINX Kap6OHOBI)IX
KHCJIOT, UX MOIOIICC I[eﬁCTBPIG
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CrnosxHble 3pupbl KaK IPOU3BOIHbBIE
KapOOHOBBIX KUCHOT. ['niponu3
CJIOKHBIX 3(hUPOB
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content.apkpro.ru/lesson/71ac43
a0d4-4945-a0eb-1e59cd5f4d9f
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XKupsl: TunpOIN3, IPUMEHEHHE,
OHOJIOTUYECKas POJIb KUPOB

VYrneBoasl: cocTaB, KiIaccupuKariusi.
Baxxnenmue npeacTaBUTENN: TIIFOKO3:
bpykTo3a, caxapos3a

Kpaxmai v nennroo3a Kak NpupoaHb
MTOJIUMEPHI
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KonTtponsHas paboTa mo pasaeiny
«Kucnopojcoaeprxkaiine opraHM4ecKy
COEIMHEHUA
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AMWHBI: METHJIAMUH ¥ aHUJINH
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AMMHOKHCIIOTBI Kak aM(OTepHbIE
OpraHUYEeCKUE COCIMHECHHMS, HX
onosiornueckoe 3HaueHue. [lenTuasl

https://academy-
content.apkpro.ru/lesson/c2f2f3
43d1-4873-ace0-78eca6009628
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33 HOBHDIC HOTITIL XHUMITH . 1 0 0 https://lesson.edu.ru/04/10
BBICOKOMOJICKYJIAAPHBIX COCINHCHHUN
OcHOBHEIE METOABI CUHTE3a
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OO111ee KOJIMYECTBO YacoB MO mporpamy 34 2 2
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