MyHurimnansHoe OFpKeTHOE 0011Ie00pa3oBaTelbHOE YUpexkIcHHe «| MMHa3Us IMEHU
I'epost Coerckoro Coro3a lpana MuxaiiioBruda MakapeHKoBa» ¢.OJNBIoBKa
J100pHHCKOTO MyHHITMIIANTFHOTO pariona JIvmerkoi obnactu

PaccmoTpena na MO yuureneit YTBepkaeHa B cOCTaBe
XUMHH U OMOJIOTUI OOII OOO rumHa3zuu
[Tpotokoma Nel ot 28.08. 2023 r. npukazom Ne221 ot 31.08. 2023r.

Paboyas nporpamma
0 y4eOHOMY MPEAMETY
«XUMUSD

mwtst 10-11 ximaccoB

CocraBieHa:

VYUTEIeM XUMUHU ¥ OUOJIOTHH
BBICIIICH KaTEerOpHH

Kynakosoi U.E.

Ha ocHoBe PI'OC OOO ot
31.05.20211.Ne287

c m3M. oT 18.07.2022r. Ne568,
DOIT OO0 or 18.05.2023 Ne370

2023 rox



1.INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPEJIMETA « XMW »

JIMHHOCTHBIE PE3VYJIBTATDI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCSL TPOTPAaMM  CpeaHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHM € CHCTEMHO-IEATEILHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o01iero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEICTICHHIO;

HaJIMYME MOTHUBAIMH K O0YUCHHIO;

IIeJICHANPABICHHOS Pa3BUTHE BHYTPEHHUX yOEKICHUHN JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTh OOYYaronIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATETLHOCTH IIEHHOCTHO-CMBICJIOBBIMA yCTAaHOBKAMH, MPUCYIIMMH IIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIM4YKUE MTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
1[EJIN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS TMpeAMeTa «XHUMHS» JTOCTHTAIOTCS B
CAVMHCTBE YYCOHOW ¥ BOCIUTATEIBHOW MACATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HaeaJaMUd POCCHUHCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMM U  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOTIO3HAHUS, CaMOpPA3BUTHUS W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaroIIMXCs M0 peaju3alyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIE B
JaCcTH:

1) rpakIaHCKOTO BOCITUTAHUS:

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 00S3aHHOCTEH,
YBAXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS] O COLMAIBHBIX HOPMax M TpaBUIaX MEKINIYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPHU CO3JaHUH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH;

2) NaTpUOTHYECKOTO BOCIIUTAHMSL:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEIECHHWE M IMOCTYNKH CBOMX TOBApPUUIEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popmupoBaHUS KyJIbTYPHI 3I0POBBSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOKAIOIINUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TpyAOBOTO BOCIIUTAHMUS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO IMOJE3HOM, TBOPUYECKOW W  JpYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTUE B PEIICHHM NPAKTUYECKUX 3a/1ady
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3yUEHUI0 MPOdeCcCruil pa3auyHoOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUM;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) PKOJIOTUYECKOTO BOCITUTAHUSI:

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

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIbLHON CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOJIHON CpeJie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSTHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHON W COLMAIBHOMN
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) IEHHOCTH HAyYHOT'O MO3HAHHUSI:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeU(DUKA XUMUU KaK HayKd, OCO3HaHMUs €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOM, MUILEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U



IPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeNaTh 000CHOBAaHHBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAHUH 1O XHMHUU B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTusl, SIBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIme dbopmupoBaHue GyHKIIMOHATBLHOM
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBnazeHNe YHUBEPCATHLHBIMU YUYCOHBIMH TTO3HABATEIHHBIMU JICHCTBUSIMHU:

1) 6a30BbIC JIOTHYCCKHUE ICHCTBUS:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaIM3UpoOBaTh  MpoOIIEeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABIICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU;



BbIOMpATh OCHOBAaHUS M KPUTEPUU s KIacCH(PUKALMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHAaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIONIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBbBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABIICHUS — XUMUYECKUN
3HAK (CUMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— IIpU pEIICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3aJad, MPUMEHSTH
Ha3BaHHBIE MOJIEIbHBIE MPEACTABICHUS I BBISIBICHHUS XAPAaKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 6a30BbIE UCCIIEOBATEIBCKUE ACUCTBUS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuu;

(GOopMyIMpPOBATH LIEJIU U 3a/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh IOCTABJICHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMS THIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M MPOBEACHMS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HaOIIOAaTh 32 XOAOM
npouecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (popMyIMpoOBaTh
0000LIEHHS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHON
JeSTEIbHOCTH, MPOSBIATH CIHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METO/IOB PEIIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbBIX METOIOB
MO3HAHUS.

3) paboTa c uHdopmaIue:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HWHGPopMauu (Hay4yHO-
NOMYJsIpHasl JUTepaTypa XHMHYECKOTO COJIEp)KaHus, CIPaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OPMALIMIO PA3UYHBIX BHJIOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCT;

(bopMyIupoOBaTh 3alpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaNKMK, HEOOXOJWMOW [JI1 BBIIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;



npuoOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMY  TIPEACTABICHHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

MCII0JIb30BaTh HAYYHBIH SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(pOpMaIMel: MPUMEHATh MEXIpPEIMETHbIE ((HDU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU ¥ CUMBOJIBI, ()OpMYIIbI, a0OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HarJISIHOCTH.

OBnazieHNe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSMH:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaIora W/WiH
JTUCKYCCHHW,  BBICKa3bIBaTh  WaAeH, (OPMYIUPOBATh CBOM  MPEIIIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYNIaTh C MpE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIH COBMECTHO CO CBEPCTHHKAMH TIPH BBHIMTIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PabOThI 1O MCCIICTOBAHUIO CBOWCTB
M3Y9JaeMbIX BEIECTB, pealn3allid y9eOHOTO MPOEeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

OBnascHNE YHUBEPCATHLHBIMHU PETYIATUBHBIMH JICHCTBUSIMHU:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NeSATEeIbHOCTh, OMNpenesisis e€ Lenu W 3aJadyd, KOHTPOJMPOBaTH U 10 Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii  aJrOPUTM JCUCTBUN TpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENBLCKUX 3aj7ad, BbIOMpaTh Hambosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIHHOCTA HA OCHOBE CaMOaHaIN3a !
CaMOOIICHKH.

[TPEAMETHBIE PE3VJIbTATBI

10 KJITACC

[IpenMeTHble pe3yNbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHUs»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABJICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUH B IIO3HAHUY SIBJICHUN IPUPOJIBIL,
B (OPMUPOBAHWUU MBIIIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOIUMOM /I pEIIeHUs] MPAKTUYECKHUX 3a/1ad U IKOJOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI cpefe;



BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHHMM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI09Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, 3JIEKTPOOTPUIIATEITILHOCTh, XUMHYECKas
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, QyHKIIMOHAIbHAS TPYIINa, paauKall,
M30MEPHUSl, U30MEPBI, TOMOJIOTUYECKUM PsiJl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO U
a30TCOJEPXKAIME COCAUHEHUSI, MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHMSI); TEOPUU M 3aKOHBI (TEOpUsi CTPOCHUs
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHWMHUU, MHUPOBO33PEHUYECKUE 3HAHUA,
JeXale B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIOJIb30BAHWM BAKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKON NEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHMI BBISBISATh XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUSI U MPEBPAICHUN OpraHUYE€CKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHMSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMyll OpraHMYeCKMX BEIIECTB W YpPaBHCHUH XHUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJIETH MOJIEKYJl OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJJIC)KHOCTh H3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINpEIeIEHHOMY
KJIaccy/Tpynne coeauHeHur (YriaeBOJOpPOJIbl, KHUCIOPOJ | a30TCOJEpIKallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS IIO
cucrematrueckoir HomeHkinatype (IUPAC), a taxke NpUBOANUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHol, (hopManbaeruj, areTaibIAerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJJII0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpPTraHUYECKUX COCTUHEHUSAX (OIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BeriectB A. M. BytiiepoBa 1151 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (U3HUECKHE
U XUMHUYECKHE CBONCTBA THUIWYHBIX TMPEACTABUTENCH pPa3IUYHBIX KIACCOB
OpraHUYeCKHUX BEIIECTB (METaH, 3TaH, STUJICH, IPONUJICH, alleTHIICH, OyTaaueH-1,3,



MeTuinoyTaaueH- 1,3, 6eH30J1, METaHOJI, 3TAHOJ, STUIICHTJIUKOJIb, TIIUIEPUH, PEHOI,
alneTanbJeru, MypaBblHasi U YKCyCHasi KUCJIOTHI, TJII0KO3a, KpaxmaJl, IeJUI0103a,
AMUHOYKCYCHAsl KUCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIY HHUMU
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHMHUUYECKHX PEAKIUNH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIICBOJOPOIHOTO
CBIpbs (He(PTh, IPUPOIHBINA Ta3, Yrojb), CIOCOOBI UX MEPEPAOOTKU U MPAKTUUYECKOE
pUMEHEHUE POAYKTOB MepepadboTKH;

c(OPMHPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEUIECTBA WIIU IMPOJYKTa
pEeaKIu MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAaHUH OO0 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUs, UCIIOIb3YEMbIX B XMMUU MPU W3YUYEHHH BEUIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIATH MTpaBuJja MOJIb30BaHUS XUMHUYECKOM
MOCy/IoOl U JTa0OpaTOPHBIM O0OpPYJAOBaHUMEM, a TaKXe IpaBWiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEeBpAILIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUEHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPTaHUYECKUX BEIIECTB,
JieHaTypaiys O€JIKOB IIPU HArpEBaHUM, IIBETHHIE PEAKIIMU OEIKOB) B COOTBETCTBUU
C TMpaBUJiaMd TEXHUKU OE30MAaCHOCTH TMpU OOpalieHuu ¢ BEHIECTBAMU U
7a00paTOpHBIM  O0OpYAOBaHHEM, TMPEACTABIATh  PE3yJIbTAaThl  XUMHUYECKOTO
SKCIEpUMEHTa B (OpMe 3alucyh YypaBHEHUM COOTBETCTBYIOUIUX PpPEAKUUA U
dhopMyIHpOBaTh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(hOpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B IMEJSIX
COXpPAHEHMSI CBOETO 3/I0POBBS M OKPY’KAIOMIEH MPUPOAHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsITh Ha mpumepax crocoObl



YMEHBIICHUSI W MNPEAOTBPALLCHUS KX BPEAHOTO BO3JCWCTBUS HA OPraHU3M
YEJI0BEKa;

JJIs. O0y4YaroIUXCsl ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUSI BELIECTB M
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKUX

bopmyiL.
11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOImas U HeopraHuyeckas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTEeCTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XUMUU B MIO3HAHUU SIBIICHUM TTPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS] U KYJIbTYpPhl JIMYHOCTH, €€ (DYHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOUMOM MIJIsi PEHICHUs] MPAKTUYECKUX 3a]ad M IKOJIOTHUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpEIE;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XUMHUYCCKUH 3JEMEHT, aTroMm, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUINUECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUMBl ~ XUMHUYECKUX  PEAKLUM, pPacTBOp, IJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALIUS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiud, XUMHUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
ANEKTPOJUTHYECKON aucconmanuu, nepuoandeckuit 3akon [[. M. Menneneena,
3aKOH COXPaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpAIlCHUs dYHEPTrUu
NP XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlMe B OCHOBE MOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOIOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIPHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE TMPU3HAKU TIOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOLIUE MOHATUS MPH
OMMCAaHWU HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTIEIBHBIX



HEOPraHWYECKUX BELIECTB (yrapHblid Ta3, YIVIEKMCIBIA ra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHMSAX DPa3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUINYECKAs, BOJAOPOHAS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BeEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCJIMHCHMUM;

c(pOpMUPOBAHHOCTH YMEHUM yCTaHaBIIMBAaTh IPUHA/IEKHOCTD
HEOPraHWYECKUX BEILIECTB IO HX COCTaBY K OIpPENEIEHHOMY KJaccCy/TpyIe
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHHUM PACKPHIBATH CMBICI IIEPUOUYECKOTO 3aKoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKMX dJeMeHTOB 14 mnepuonoB Ilepunonnueckonn cucTteMsl
xuMuuecknx 3emeHtoB JI. M. MenpgeneeBa, UCHONB3ys MOHATHS «S-, P-, d-
3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHU», O0BACHATH 3aKOHOMEPHOCTHU
WU3MEHEHUSI CBOMCTB XMMHYECKUX 3JEMEHTOB M MX COEAMHEHHMH MO MepHogaM U
rpymnmnam llepuoanueckoit cucremMsl XuMudeckux nemMeHToB [l. 1. Menneneesa;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWMCTBA HEOPIaHMYECKUX  BEIIECTB Ppa3IMYHbIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEaKLU;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3nuYHBIM IPU3HAKaM (YUCIy M COCTaBy pEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTEIEHEeH OKMCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH
peakliy, y4acTUIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUid pa3IUuHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT J0 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUeCTBEHHBI COCTaB pPAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

C(OPMUPOBAHHOCTh ~YMEHHMHM  PACKpPbIBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUNA MOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOIrO OanaHca
ATUX PEAKLUM;



c(hOpPMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
pEaKIUy OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JeXallue B OCHOBE MPOMBINIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAMAX WU
HKOJIOTUYECKUX MPOOIeMax XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI NPOBOIAUTH BBIYMCICHHUSI C HCIOJIb30BAHUEM
MOHSTHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHHM Ta30B MPU
XUMUYECKUX PpEaKIMsIX, MacChl BEIIECTBA WIM 00bEMa ra3oB IO M3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUs MAacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKON
MOCy/IOl U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXE IpaBWiia OOpallIeHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMU IO BBINOJHEHUIO JTaOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOPMHUPOBAHHOCTh YMEHHUH ITUIAHUPOBATh U BBHINOJHATh XUMUYECKHUM
AKCHEPUMEHT (pa3yIoKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
ONpEJENEHNE Cpeabl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHJIMKATOpa, BIUSHUE PA3TUYHBIX (PaKTOPOB Ha CKOPOCTh XMUMHYECKOW peakiuu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad MO
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTaBIATh PE3yJbTaThl XHUMHUYECKOTO JKCIEepuMeHTa B (opMe 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PeaKINii U POPMYyIUPOBATH BHIBOIBI HA OCHOBE ITHX
pE3YIBTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKU aHAIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHET 1 ApyTHX);

chOPMHPOBAHHOCT, ~ YMEHHMA  COONIIOMATh  TpaBUjia  JKOJOTUUYECKH
11€JIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IEIAX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KAaIOIIEW MPUPOJHON Cpelbl, 0CO3HABATH
OTaCHOCTh BO3/ICHCTBHS HA )KMBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAs
cvbpicnt mokasarens [IJIK, mosCHAT, Ha mTpuMepax CHocoObl yMEHBIICHUS W
MpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTraHU3M YEJIOBEKA;



JJIs. 00y4YaroUMXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI: YMEHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMHYECKHUX SIBJICHUI;

JUISL CJIETIBIX M CJIA00BUISIIMX OOYYaIOIIMXCs: YMEHHE HCI0JIb30BaTh pebedHo-
TOYCYHYIO cHUcTeMy oOo3HaueHui JI. Bpaitns mis 3anucu XuMudeckux (popmyi.
BOCIIUTATEJIbHBIN ACITEKT

B BocniuTanum fereii mogpoCcTKOBOro Bo3pacTa (YPOBEHb OCHOBHOTO OOIIEr0o
oOpa3oBaHUsI) MPUOPUTETOM SBJSICTCS CO3JaHUE OJIATOTPUSTHBIX YCIOBUU IS
Pa3BUTHSI COLIMAIBHO 3HAYMMBIX OTHOIICHHWH IIIKOJIBHUKOB, M, TPEXJIE BCEro,
LIEHHOCTHBIX OTHOIIICHUM:
- K CEMb€ KaK IJIaBHOMW OIOpPE B )KM3HU YEJIOBEKA U UCTOUHUKY €T0 CUACThS;
- K TpyAy KaK OCHOBHOMY CHOCOOY JIOCTHIKCHMS >KM3HEHHOTO OJarornojydus
YyeJoBeKa,
- 3QJI0Ty €ro YCHENMIHOro Mpo(eCCHOHAIBHOTO CaMOOMPEICICHUS] U OIIYIICHUS
YBEPEHHOCTH B 3aBTPAIIIHEM JIHE;
- K CBOEMY OTE€YECTBY, CBOCH Majo u Oousbinoi PoawHe, kKak MecTy, B KOTOPOM
YEeJI0BEK BBIPOC M TO3HAJ TMEPBBIE PAJOCTU M HEYJIauM, KOTOpas 3aBelllaHa €My
IpeaKaMu U KOTOPYIO HY>KHO 00eperarh;
- K MMPUPO/JI€ KaK UCTOUYHMKY >KM3HU Ha 3eMJie, OCHOBE CaMOI'0 €€ CyIIECTBOBAaHUSI,
HY>X/IAIOIIENUCsI B 3aIIUTE U MIOCTOSSHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA;
- K MUPY KaK IJIaBHOMY MPUHIIUITY Y€JI0BEYECKOTO OOIIEKUTHSI, YCITOBUIO KPETIKOM
JpY>KObl, HaJTa)KUBAHUSI OTHOIIEHUH C KOJUIETaMHU 110 padoTe B OyAyIleM U CO3aHus
OJIaronmpUATHOTO MUKPOKIIUMATA B CBOCH COOCTBEHHOM CEMbE;
- K 3HaHHMSAM KaK WHTE/UICKTyaJbHOMY pecypcy, OoOecIieurBaromeMy OymayIiee
YeJI0oBeKa, KaK pe3ybTaTy KPOIOTIMBOI0, HO YBJICKATEIHFHOTO YUeOHOTr0 TpyAa;
- K KyJIbTyp€ KaK JIyXOBHOMY OOTaTCTBY OOIIIECTBA M BAYKHOMY YCIIOBHIO OIITYIIICHUS
YeJIOBEKOM TOJIHOTHI MPOKMBAEMOM JKU3HHU, KOTOPOE AT €My UTEHHE, MYy3bIKa,
HCKYCCTBO, T€aTp, TBOPUECKOE CAMOBBIPAKECHUE;
- K 3JI0POBBIO KaK 3aJIOTy JOJITOM M aKTUBHOW XKW3HU 4YEJIOBEKa, €ro XOPOIIETro
HACTPOCHUS U ONITUMHUCTUYHOTO B3TJIsA/1a HA MUD;
- K OKPYXAIOIUM JIIOAsIM Kak Oe3yclOBHOW W aOCONIOTHOW IIEHHOCTH, Kak
PaBHOIIPABHBIM COIMAIBHBIM TMapTHEPAM, ¢ KOTOPBIMA HEOOXOJIMMO BBICTPAHBATh
no0pokenaTeIbHbIe M B3aUMOTIOIICPIKUBAIONIUE OTHOIIICHUS, JAIOIINE YEIOBEKY
PagoCTh OOIIEHUS U TTO3BOJIAIOITME N30eraTh YyBCTBA OJIMHOYECTBA;

- K caMuUM ce0e Kak Xo3sieBaM CBOEH CyAbObl, CaMOONpPEICIISIOMUMCS U
caMOpeaTM3YIOIIUMCS TUIHOCTSIM, OTBEUYAIOIIINM 332 CBO€ COOCTBEHHOE OyyIIiee.






2.COJEPX XAHUE YUEBHOI'O IIPEAMETA «XUMUS»

10 KJIACC
OPI'TAHMYECKAS XUMUA

TeopeTnueckre OCHOBBI OPTAHUYECKON XUMHUH

[Ipenmer opraHuYecKod XMMHUH: €€ BOSHUKHOBEHHUE, PAa3BUTHE M 3HAYCHHUE B
MOJYyYCHUH HOBBIX BEIIECTB M MaTepUaliOB. Teopusl CTPOCHUA OpPraHUYECKUX
coenuHeHuid A. M. bytiepoBa, e€ ocHOBHBIE MojiokeHUs1. CTPYKTypHBIE (DOPMYIIBI
OPraHUYECKUX BeulecTB. ['omonorus, nsomepus. XUMUYECKas CBSI3b B OPTAHUYECKUX
COEIMHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBienre o KiaccU(PUKAIIMU OPraHMYECKUX BemecTB. HomeHknaTypa
OpPraHUYeCKUX COCJWHCHHMM (CHcTeMaTHdecKas) W TpHUBUAJIbHBIC Ha3BaHUSA
BOKHEUIIINX MPEACTABUTENECH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHMsI BEIIECTB M UX MPEBPAILCHUI:
O3HaKOMJIEHUE ¢ o0pa3llaMy OpPraHMYECKUX BEIIECTB M MaTepHalaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJICKYJI OPTaHHMYECKUX BEIIECTB, HAOIIOJCHHUE M OIHCAHHE
JIEMOHCTPAIlMOHHBIX OIBITOB IO IIPEBPAIICHUIO OPraHUYECKHUX BEIIESCTB IIpHU
HarpeBaHuM (IJIaBjieHUEe, OOYTIIMBAHUE U TOPEHUE).

YraeBoopoasl

AJIKaHbBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKUU pAx. MeraH W 3TaH —
MPOCTEHIIINE TIPEACTABUTEIIM aJKaHOB: (U3MYCCKHE M XHMHYECKHE CBOMCTBA
(peakuuu 3aMelIeHUsT U TOPEHUs), HAXOXKJACHUE B TMPUPOJE, INOJYYEHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PSAA. DTWIEH U OPOMUIEH —
MPOCTEHININE TIPEACTABUTENIM aJKCHOB: (U3MYCCKHE M XHMHYECKHE CBOMCTBA
(peakuuM  TUAPUPOBAHHUS, TAJIOTEHUPOBAHMS, THUApaTalldd, OKUCICHHUS W
MOJIMMEpHU3aIluu ), TOJyYeHUEe U IPUMEHECHHUE.

Ankanuensl: Oyramuen-1,3 u wmetunOyranues-1,3: cTpoeHue, BaKHEUININE
XUMUYECKUE CBOMCTBa (peakiusi nonumepusanuu). [lomydeHne CHUHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB B OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYCCKUMA P, AIICTHICH —
MPOCTEHIITNHN TIPEACTABUTEIb AJIKUHOB: COCTaB, CTPOCHUE, PUBHMUECKUE U XUMUYECKUE
CBOMCTBA (peakiuu TUJIPUPOBAHUS, TAJOTCHUPOBAHUS, THApPATAIIMU, TOPECHUS),
MOJYy4YEHHE U IPUMEHEHHE.



Apenbl. beH3zon: coctaB, crpoeHue, (U3MUECKHE U XUMUYECKHE CBOMCTBA
(peakuuu TaJOTeHUPOBAHUS U HUTPOBAHUS), MOJYyYEHHE WU NpPUMEHEHue. 1oryon:
cocmas, cmpoenue, pusuiecKkue u Xumuyeckue coucmea (peakyuu 2ai02eHUpO8aHUs.
U HUMpOBAanUs), noaydenue u npumernerue. TOKCUIHOCTh apeHOB. [ eHeTnueckas cBsi3b
MEXK]ly YIIE€BOAOPOJAMH, PUHAIICKAIUMHU K PA3JTUYHBIM KIIACCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii Ta3 W NOMYyTHBIE
HepTsaHpie ra3pl. Hedts u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TEpMUYECKUM, KaTalIUTU4ecKuil), nupoiau3. IIpogykrsl
nepepaboTku HedTH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
YTOJIb U NPOAYKTHI €r0 MePEPAOOTKH.

OKCHepHUMEHTAIbBHBIE METOAbl HM3YyYEHHs BELIECTB M MX MPEBPAILECHUN:
O3HaKOMJIEHHE ¢ 00pa3laMH IJIaCTMacC, KayuyyKoB M pe3uHbl, Koyuiekuuu «Hedto» u
«YTO0IB», MOACIMPOBAHUE MOJEKYJ] YIVIEBOJOPOJOB M TaJION€HOIPOU3BOIHBIX,
IPOBEJICHUE MPAKTUYECKON PabOThI: MOJyUYEHUE ITUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3anaum.

Brluucnenus no ypaBHEHUIO XUMUYECKON peakluy (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEUIECTBA WM MPOJAYKTa pEakUuu 10 M3BECTHBIM Macce, 00BEMY,
KOJIMUYECTBY OJHOIO U3 UCXOIHBIX BEILIECTB WM MIPOJYKTOB PEAKIUN).

Kucnopoaconepaiye opraHu4ecKue COCTNHEHUS

[IpenenbHbIE OJHOATOMHBIE CIUPTHL. METaHOJI M ATAaHOJI: CTPOEHUE, (pU3nUecKue
Y XMMHYECKHE CBOMCTBA (PEaKIUU C aKTUBHBIMH METAJUIAMH, TaJIOT€HOBOJOPOAAMH,
TOpeHHe), MpUMeHeHre. Bo1opoIHbIe CBS3M MEXy MOJICKYyJIaMHu CiupToB. JleiicTBre
METAHOJIA ¥ 3TAHOJIa HA OPTaHU3M YEJI0BEKA.

MHoroaToMHble COUPTHI. DTHUICHIIIMKOJb U TIITUUEPUH: CTPOCHHE, PU3HUECKHUE U
XUMHUYECKUE CBOMCTBA (B3aUMOJEHCTBHUE CO IIEJIOYHBIMU METAJIaMU, Ka4YeCTBEHHAS
peakivsi Ha MHOTOATOMHbBIE CTUPTHI). JleiicTBre Ha opranu3m uesnoBeka. [[pumenenue

[JIMLEPUHA U STUIICHIJIMKOJIS.
®deHoJ:  CTPOCHHE MOJEKYNIbl, (U3UYECKHEe W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penosna. [Ipumenenue enoa.

Anpaerusipl U kemoHvl. @opManbAeTu/l, aleTalbIeTu: CTPOCHHE, PU3NUECKUe
U XUMHUYECKHE CBOMCTBA (pEaKIMU OKUCJIEHUS W BOCCTAHOBJICHUS, KaUECTBEHHBIC
peakium), NoJIydYeHruEe U MPUMEHEHUE.

OnHOOCHOBHBIE TpeelibHbIe KAPOOHOBbIE KUCIOTH. MypaBbiHasi U yKCycHas
KHUCJIOTBI: CTpO€HUE, (U3MUYECKUE U XMMHUYECKHE CBOWCTBa (CBOWMCTBa, OOUIME AJIs
KJIacca KUCJIOT, peakius dTepuduKanun), nogydyeHue u npumeHenue. CTeapuHoBas U
OJICMHOBAs KHUCIIOTHI KaK MPEACTABUTEIN BBICIIUX KapOOHOBBIX KHCIOT. MblIa Kak
COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIECE JICHCTBHE.

Crnoxxnble 3GUpbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['UAPOIN3 CIOKHBIX
s¢upoB. Kupsl. 'uaponus xupos. [lpumenenne xupos. buonoruveckas poib KUPOB.



VYrneBoabl: cocTaB, Kinaccuukanus yrieBoaoB (MOHO-, M- U MOJIHCAXaPUIBI).
['moko3a — mpocTedmmii MOHOcaxapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJIBI,
buznyecKre U XUMHYECKHe CBOMCTBa (B3aumojeicTBue ¢ ruapokcumom meau(ll),
OKHCJICHHE aMMHAYHBIM pacTBOpoM okcuiaa cepedpa(l), BocctaHoBIeHUE, OPOKECHHE
TJII0KO3BI), HAXOXKACHHUE B IPUPO/JIE, IPUMEHEHHE, Onoornueckas poib. @OTOCHHTE3.
@pyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u memtrono3a kak OpupojHbie monuMepbl. CTpoeHue Kpaxmamia H
HeuoNio3bl.  Pu3nueckue W XUMHUYECKHME CBOMCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHAsI pEaKIIHs C HOJIOM).

OKCIepUMEHTAIbHbIE METOAbl HW3YYEHHS BEIIECTB W UX MPEBpallCHUN:
IpoBeJcHNE, HAONMIOJCHNE U OMNHCAHHE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE STaHOJIa
okcugoM Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJCHCTBHE TIIMIIEPUHA C
ruapokcugom menu(ll)), ampaerunoB (OKHCIEHHE aMMUAYHBIM PAacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmenu(ll), B3aumosmelicTBue Kpaxmaia C HOJIOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOIMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérneie 3a1aun.

Brruucienus 1o ypaBHEHHIO XUMHUYECKON peakinu (Macchl, 00bEMa, KOJIMYECTBA
MCXOIHOTO BEIIeCTBA WM MPOAYKTa PEaKIUu IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WIH MPOIYKTOB PEAKIIUN).

A3oTcoeprkale OpraHn4eckiue CoeAMHECHNUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuYecKkue coenuHeHus. duznueckue M
XUMHUYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe riMuuHa). buonormueckoe
3HaYe€HUEe aMUHOKUCIOT. [lenTubl.

benku kak TpHPOAHBIE BBICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuuHas,
BTOPUYHAST M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, ICHATYPAIIHs], KAYECTBEHHBIE PEAKIINK Ha OCJIKU.

OKClepUMEHTAIbHbIE METOAbl HM3YYEHHs BEIEeCTB W UX MpPEeBpalleHUN:
HAOIIIO/ICHUE W OMHCAaHWE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATypalus OCNKOB MpHU
HarpeBaHWH, [IBETHHIE PEaKIUU OCIKOB.

BbicOKOMONEKYIISIpHBIE COSMHEHUS

OCHOBHbIE TIOHATHUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUI: MOHOMED,
MOJIMMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJMMEPHU3AlUU, CPETHSST MOJEKYJIIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSIPHBIX COCAWHCHUNA —
MOJIMMEPH3AITUS U TTOJTUKOHICHCAIIHSL.

OKClepUMEHTANIbHbIE METOAbl HW3Y4YEHMsS BEIIeCTB W HUX IPEBpaIICHUN:
O3HaKOMJIEHHE ¢ oOpa3lamMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MeXnpeIMeTHbIX CBS3€H MPU U3YYEHUU OpPraHNnYecKor XUMuM B 10
KJIACCE OCYLIECTBIISIETCS YEPE3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4HbBIX
NOHATUM, TaK W IOHATUH, SBIIIFOIIMXCS CUCTEMHBIMHU JUISI OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOmiue ecTecTBEHHO-HAyYHbIE TOHATHUA: SIBJICHHME, HAy4HbIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHalu3, CHHTE3, KiIacCUpUKalus, MepUOAUYHOCTb, HAOIIOJIEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICTMPOBAHUE.

du3nka: MaTepHUsl, SHEPTUS, MACCa, ATOM, DJIEKTPOH, MOJIEKYJIA, JHEPTeTUIECKUN
YPOBEHb, BEILLECTBO, TEJIO, 0OBEM, arperaTHOE COCTOSIHHE BELIECTBA, (hU3HuUecKue
BEJIMYMHBI U €UHULBI X U3MEPEHHUS.

buonorus: kmerka, opraHusMm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJIOIMYECKM AaKTHUBHBIE BellecTBa (OENKH, YIJEBOMABI, KHUPHI,
(bepMeHTHI).

['eorpadus: MuHepasbl, TOPHbIE HOPOJIbI, TMOJE3HbIE HCKONAEMbIE, TOILIUBO,
pecypcHl.

TexHo0rus: TUIIEBbIE MPOIYKThI, OCHOBBI PALIMOHATIBHOTO MUTAHUS, MOIOILINE
CpPEICTBa, JICKAPCTBEHHBIE W KOCMETHMYECKHE IIpemnaparbl, MaTepHallbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KITACC

OBIIASA N HEOPTAHMYECKAS XMMUA

TeopeTnueckre OCHOBBI XUMUU

XUMHUYECKHUH 351eMeHT. ATOM. f1po atoma, U30TOIbI. DJIEKTPOHHAs 000JI0UKa.
DHEepreTHYecKre ypOBHH, MOAYPOBHH. ATOMHBIE opOuTanmu, S-, P-, d- 3JIEMEHTHI.
Oco0OeHHOCTH pachpeliesieHUus] AJIEKTPOHOB IO OpOUTalsIM B aTroMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOA0B. DIIEKTPOHHAS KOH(PUTYpaIIHs aTOMOB.

[lepnoanueckuii 3akoH U lleproanyeckas cucTeMa XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CBs3p NEpUOAMYECKOrO 3akOoHA M llepuomnueckoil CHCTEMBI
xumuyeckux ssemeHtoB J[. M. MenpaeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUSI CBOMCTB XUMHYECKUX DJIEMEHTOB U
00pa3zyeMbIX UMH TPOCTHIX U CIOKHBIX BEIIECTB 0 TPYIIaM U MepruoaaM. 3HauYeHUE
MEPUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHYECKasi CBs3b. BHIbl XUMHYECKOW CBS3U
(KoBaJICHTHasi HEMOJISIpHAsT W TOJIApHAsl, MOHHAs, MeTajuinueckas). MexaHU3MbI
oOpa3oBaHMsI KOBAJEHTHOW XWUMHUYECKOHW CBsi3M (OOMEHHBIH H  JOHOPHO-
aKkienTopHblii). BogoponHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucieHus. MoHbl: KAaTHOHBI 1 AHUOHBI.



BelectBa MONEKYJIIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH IMOCTOSHCTBA
cocTaBa BellecTBa. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT THUIMA KPUCTAJUIMUECKON PEIIETKH.

[Tondatne o nucHepcHBIX cucTeMax. VICTUHHBIE W KOJUIOWJIHBIE PACTBOPBL.
MaccoBas 10J1s1 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU M. Howmenxknatypa
HEOPTaHWYECKUX BEHIECTB. | €HeTHMYecKass CBI3b HEOPTraHWYECKUX BEIECTB,
IPUHAIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckas — peakuus.  Knaccudukamuss ~— XMMHUYECKMX — peakiuil B
HEOPraHWYECKON U OPraHNYECKON XMMHUH. 3aKOH COXPAHEHHS MAcChl BEIIECTB, 3aKOH
COXPAHEHMS U IIPEBPALCHUS SJHEPTUH IIPU XUMUYECKUX PEAKLIHSIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pa3inuHbIX (hakTopoB. OOpaTuMbie
peaknuu. XuMH4YeCKoe paBHOBecue. DakToppl, BIHAKOIME HA COCTOSHHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutryeckas nauccouuanus. CuibHble U ciadble 3ekTposinThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAS, IEITOYHAS.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIEPUMEHTAIIBHBIE METOABl M3YyYEHHs BEUIECTB W HX IPEBpaLICHUIL:
nemoHcTpauusa Tadnuy «llepuoanueckas cucteMa XUMHUYECKUX 3jeMeHToB JI. H.
MeHnpneneeBa», H3ydy€HHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAONIOJCHHE H
ONMKCAaHUE AEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3iOKEHUE MEPOKCHUIA
BOJIOPOJIa B IPUCYTCTBUM KATAJIA3ATOPA, ONIPEACICHUE CPEABI PACTBOPOB BEILECTB C
MOMOUIbI0 YHUBEPCATBHOIO MHIUKATOPA, PEAKIMM HOHHOTO OOMEHa), NPOBEICHHE
MPaKTUYECKON palboThl «BiusHuEe pa3nuuHbIX (HAKTOPOB HAa CKOPOCTh XUMHUYECKOU
peakuum».

Pacuérnble 3anaumn.

PacuéTel 10 ypaBHEHUSAM XUMHUYECKUX PEAKLIUIA, B TOM YHCJIE TEPMOXUMUYECKHE
pacy€Thl, pacu€Thl C UCIIOIB30BAHUEM ITOHATHS «MACCOBAs 101 BEILECTBAY.

Heoprannueckast xumust

Hewmeramnsl. Ilomoxenne nemeraioB B [lepuonnueckoit cucteMe XUMHUYECKUX
anemenToB J[. M. MenneneeBa U OCOOCHHOCTH CTpOEHHS aToMOB. Dusnyeckue
CBOMCTBa HEMETAIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpHUMEpEe KHUCIOpoAa, CEpHl,
dbocdopa u yraepona).

XUMHUYECKHE CBOMCTBA BaKHEUIMX HEMETA/UIOB (TaJIOr€HOB, CEphI, a30Ta,
dbocdopa, yriepona u KpeMHHs) U UX COCTMHEHUHN (OKCHIO0B, KUCIOPOACOAEPKAITUX
KHCJIOT, BOJIOPOJHBIX COETMHEHH ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCUHECHUM.

Meramnel. Ilonoxenne meramnoB B Ilepronnueckoil cucteMe XUMHUYECKHX
sanemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUSI 3JIEKTPOHHBIX 000JI0YEK



atomoB MeTtauioB. OOmme Qusnyeckne cBoiicTBa MetamioB. CIiaBbl METaJIOB.
DNEeKTPOXUMHUYECKHUI psAJl HAPSHKEHUI METAILIOB.

XUMHUYECKHE CBOWCTBA BaXKHEHITUX METAIOB (HATpUM, Kajaui, KaJbLIHM,
MarHui, afOMUHUH, LIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crnocoOsl ToMy4YeHUs: MeTauioB. [IpumeHeHHe MeTamioB B OBITY U
TEXHUKE.

DKCIepUMEHTAIbHBIE METO/IbI U3YUEHUS BEMIECTB U UX IPEBPAILICHHI: U3yYEHUE
KOJUIeKIIMU ~ «MeTauibl U CIUIaBb», OOpa3lOB  HEMETAUIOB,  PEIICHHE
AKCIIEPUMEHTAJBHBIX 3a/a4, HaOJI0JEeHUE W ONUCaHUuE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJEUCTBUE THUAPOKCHAA ATIOMHUHHUS C PacTBOpaMU
KHCJIOT U IIEJI0YEed, KaYECTBEHHBIE PEAKI[UU HA KATUOHBI METAJUIOB).

Pacuérnbie 3anaum.

Pacuérbl Maccel BemiecTBa WM 00OBbEMaA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BELIECTBA, MAaCCE UM 00bEMY OJIHOTO U3 YUACTBYIOLUX B PEAKIIMH BEUIECTB, PACUETHI
Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOYKTOB PEaKIMK, €CIIU OJHO U3 BEIECTB
UMEET MIPUMECH.

XUMUs U KU3Hb

Ponp xumuu B 0OE€CHEUYEHUH 3KOJOTMYECKOW, PHEPreTUYECKOW U IHIIEBOU
0e30MacHOCTH, Pa3BUTHUM MeOUUUHBL. [loHSATHE O Hay4yHBIX MeTOoAaxX MO3HAHUSA
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOIIMX HAYYHBIX MPUHILMIAX MPOMBIIUIEHHOTO MOJTYYEHUS
BAKHEUILINX BELIECTB.

UenoBek B MHpPE BEUIECTB M MATEPUAVIOB: BAXKHEWIIHME CTPOUTEIBHBIC
Marepuaibl, KOHCTPYKIIMOHHbIE MaTepHaJIbl, KPACKHU, CTEKJIO, KEpaMHUKa, MaTEpPUAIIbI
IUTSL JIEKTPOHUKU, HAaHOMAaTEepHUAJIbl, OPraHUYECKHE U MUHEPAIbHbIE YA00PEHHUS.

XUMHUsT W 3I0POBbE 4YEJOBEKAa: IMpaBWiia HCIOJIb30BaHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia O€30MacHOT0 MCIIOIb30BAaHUS TPEnapaToB ObITOBOW XMMHH B
[TOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBSI3ed MPU U3yYEHUH OOIIE U HEOPTaHUYECKOU
xuMuH4 B 11 Kiacce ocyliecTBIseTCs Yepe3 UCIOIb30BaHNE KaKk OOIIUX €CTeCTBEHHO-
HAay4YHBIX MOHSATUM, TaK U TOHSATUM, SABISIIOMIUXCSA CHUCTEMHBIMU IS OTACJIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OOmure ecTeCTBEHHO-HAy4YHble MOHSTHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KIacCUPUKaLMs, MNEPUOAUYHOCTh, HAOIIOACHUE,
SKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, SBIICHHUE.

®usuka: Marepus, HEPrusi, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, PaJMOAKTUBHOCTb, MOJIEKYJIA, DHEPIETUUECKUN YpOBEHB, BELIECTBO, TEJIO,



00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBA, (HM3UYECKHUE BEIMYMHBI M CIUHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusa: kineTka, opraHusM, 9KocucTema, Ouocdepa, Makpo- H
MUKPORJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTaHU3ME.

['eorpadus: mMuHEpanbl, TOPHBIE TOPOJIBI, TMOJE3HBIE HCKOMAeMbIe, TOILIUBO,
pecypchl.

TexHOmorus: XUMHYECKAsT MNPOMBIINUIEHHOCTb, METAJUIypPrus, ITPOU3BOACTBO
CTPOMUTENBHBIX MAaTEPUATIOB, CEJIbCKOXO35MCTBEHHOE MPOU3BOACTBO, MHUIIEBAS
IPOMBIIIJIEHHOCTb, bapmaneBTHYECKas MIPOMBIIICHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKUX IMpenaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pPHUAJIOB,
ANEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

3.TEMATUYECKOE IINTAHUPOBAHUE

10 KJIIACC

KonunuectBo uacoB

KonTt
Ne | HaumenoBanue p
OJIBHBI DnexTpoHHbIe (ITUPPOBLIC)
o/ pa3aciioB U TEM HpaKTI/IquK
Bcero e 00pazoBaresbHbIE PECYPCHI
II HIpOrpaMMBbI re paboThl
pabor

bl

Paznen 1. TeopeTnueckue 0CHOBBI OpraHUYECKON XUMHUU

IIpeamer
OpraHU4eCcKOn
xumuu. Teopust BubnnoTteka

1.1 CTPOEHUS 3 LLOK https://myschool.edu.
OpraHUYECKUX ru/
COeMHEHM A.
M. bytieposa

Hroro no pazneny 3

Pasznen 2. YraneBonopoabl

IIpenensubie BubnuoTeka

2.1 YTIIE€BOIOPOABI 2 LIOK https://myschool.edu.
— aJIKaHBbI ru/
HenpenenbHubie BubnvoTeka

2.2 YTJI€BOJIOPO/IBIL: 6 1 LIOK https://myschool.edu.
AJIKEHBI, ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

aJIKaJINCHBI,

AJIIKUHBI
A BubnnoTteka
pomMaTH4ecKue
2.3 2 LLOK https://myschool.edu.
yTII€BOJOPOABI ru/
IIpuponHbie
Bubnunoteka
HWCTOYHUKHU
2.4 3 1 LLOK https://myschool.edu.
yIJI€BOJOPO/IOB U ru/
UX TepepadoTKa
Hroro mo pazueny 13

Paznen 3. Kucnopoacoaepskaiiue opraHudecKue CoeAMHEHUS

Bubnunorteka
3.1 Crupter. @enon 3 LIOK https://myschool.edu.
ru/
AJnnerunel.
KapGoHoBBIe BubnunoTteka
3.2 7 1 LLOK https://myschool.edu.
KHCJIOTEL. N
CrnoxHble 3(hupbl o
Bubnunorteka
3.3 VriaeBonasl 3 1 LLOK https://myschool.edu.
ru/
Hroro mo pazueny 13
Pa3znen 4. A3zoTconepxaiiue OpraHnyecKre COeqUHEHUs
AMUHBIL. Bubnunorteka
41 AMMWHOKHCJIIOTEHI. 3 LLOK https://myschool.edu.
Benku ru/
Hroro mo pazueny 3
Paznen 5. BeicOkOMONEKYISpHBIE COEUHEHUS
ITmacTmaccsl. Bubnnorteka
5.1 Kayuyxku. 2 LIOK https://myschool.edu.
Bonokna ru/
Hroro 1o pasneny 2
OBIIEE
KOJIMYECTBO
34 2 2
YACOBIIO
ITPOI'PAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KIIACC

KomanuectBo yacos
No HaumeHnoBanue
Kontpo | IIpakruue DnexTpoHHbIE (IIUPPOBLIC)
/ pasziesioB U TEM
Bcero JIBHEIC CKHE 00pasoBaTebHBIC PECYPCHI
I MPOTrpaMMBbI
paboTel | PabOTHI
Paznen 1. TeopeTnueckue OCHOBbBI XUMHUH
CrpoeHue aTOMOB.
[Tepuonnueckuii
3aKOH U
I Bbubnunorteka
epuouYecKas
1.1 3 LLOK https://myschool.edu.
cucTeEMA
ru/
XUMHAYECKHAX
anemenToB . U.
Menneneesa
Crtpoenue
Bubnunorteka
BEILIECTBA.
1.2 4 LLOK https://myschool.edu.
MHoroo6pa3ue
ru/
BEILIECTB
X Bubnunorteka
AMHAYECKHE
1.3 6 1 1 LLOK https://myschool.edu.
peakuuu ru/
Hroro no paszneny 13
Paznen 2. Heopranuueckasi Xumus
bubnnorteka
2.1 MerTanisl 6 1 LLOK https://myschool.edu.
ru/
bubnunorteka
2.2 HemeTaminl 9 1 1 LLIOK https://myschool.edu.
ru/
CBs3b
bubnunorteka
HEOPTaHWYECKUX H
2.3 2 LOK https://myschool.edu.
OpPTaHHYECKUX
ru/
BEILECTB
Hroro no pazneny 17
Paznen 3. Xumus u >KU3HL
bubnunorteka
3.1 XUMUs ¥ )KU3HD 4 LLOK https://myschool.edu.

ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny

OBII[EE
KOJIMYECTBO
YACOB IO
[IPOTPAMME

34
















