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Pabouas mporpamma no xumuu 11t 10 kiacca pa3paboTaHa Ha OCHOBaHUU

HOPMATUBHO-IIPABOBLIX JJOKYMCHTOB!

1. 3akoHn «O0 obpazoBanun B Poccuiickoit denepanumn» Ne 273-D3 or
29.12.2012 r.
2. [Ipukaz MuHucrepcTBa 00pa3oBaHusi U Hayku Poccuiickoi

Odeneparun ot 17.05.2012 roma Ne 413 «O06 yrtBepxkaeHUU (eaepaibHOTo
rOCYy/IapCTBEHHOTO  00pa30BaTEIbHOTO CTaHIapTa  CpEAHEro  0OIIero
o0pa3oBaHUsI.

3. [Tpuka3 MunucrepctBa npocsemeHus PO ot 18 mas 2023 r. Ne371
«O0 yTBepxkaeHuu (QenepaabHOl 00pa30BATENIBHOM MPOTPAaMMBI  OCHOBHOTO
o01ero oOGpa3oBaHuUs».

4. Yueonsiit uiad YOV «Jlunett KOO» Ha 2023-2024 y4yeOHbIi TO/I.

Yuebnsrt miran YOV «Jluneit KDO» na 2023-2024 yueOHBIN TO.I
npeaycMaTpUBaeT pean3aliiio XUMUU B o0beMe 1 vac B Hememto (34 gaca B 10
KJIacce), Ha OCHOBE Yero W paspaboTaHa AaHHas pabodas mporpamma mis 10-ro

KJ1acca.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YYEBHOI'O IPEJIJMETA

JINYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TPOTPaMM  CpPEIHEro OoOHIero o0pa3oBaHusi (JUYHOCTHBIM,
METaNpeIMETHBIM U MpeaAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI MPOrPaMM CPEIHEro OOILero
o0pa30BaHUs SIBISICTCSI CUCTEMHO-/IEATSIILHOCTHBINA TTOAXO.

B COOTBETCTBMM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YpPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMHCS POCCHHCKONW TIpakKJaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYHYArOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA yCTAHOBKaMHU, MPUCYIIUMHU ILEJIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4KME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHS» JOCTUTalTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOM JCATEIHHOCTH B COOTBETCTBUU C
I'YMaHUCTUUYECKUMHU, COIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMd POCCHUHCKOTO TPaKTAHCKOTO OOIIECTBA, MPUHATHIMA B OOIIECTBE
HOpMAaMH ¥  TpaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIMMH  IpOIleccam
CaMOITO3HAHUS, CaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH

O0yJaroIMXCsl.



JIM4HOCTHBIE peE3yJIbTaTbl OCBOCHUS NpeaAMeTa «XHUMUS» OTPaAXKAIOT
c(OpPMHPOBAHHOCTh OIBITA TIO3HABATEIHLHON M TPAKTHYECCKOW EATCIILHOCTH
00ydJaromuxcs 1Mo peaan3aiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YacTH:

1) rpask1aHCKOT'O BOCITUTAHMUS:

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEJICTABICHUS O COIMAJIbHBIX HOPMax M TMPaBUJIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJJICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH IIPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M IMO3HABATENIbHBIX 3aJ1a4, BBITOJIHECHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh WM TPUHUMATh MOTHBBI, HaMEpPEHHUsI, JIOTUKY H
apTyYMEHTBI JPYTUX IIPH aHATIU3€ PA3IMYHBIX BUJIOB YUCOHOM IEITEIHHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHUS:

IIECHHOCTHOTO OTHOIIEHWS K MCTOPUYECKOMY M HAYYHOMY HACJECIHIO
OTE€UYCCTBECHHOMN XUMUM;

YBOKCHHS K IIPOIIECCY TBOPYECTBA B 00OJIACTH TEOPHUH M IMPAKTUUYECKOTO
MPUMEHEHHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHKECHHUS HAYKH €CTh pPE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
ITOCTOSTHHOTO TPY/la YYEHBIX U MPAKTUKOB;

MHTEpPECA WM TO3HABATEJIBHBIX MOTHBOB B IMOJYYEHHH U MOCICAYIOIIEM
aHajau3e MH(pOpMaIMKU O MEPEIOBBIX JOCTHUKEHUSIX COBPEMEHHOW OTEUECTBEHHOM
XUMUH;

3) TyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTrO ITOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH HA MOPaJIbHO-HPABCTBCHHBIC

HOPMBI 1 ICHHOCTH,



TOTOBHOCTH OIICHMBATh CBOE MOBEICHHE M TOCTYIKH CBOWX TOBAPHIIECH C
MO3UIIMKA HPABCTBEHHBIX M TIPABOBBIX HOPM W OCO3HAHUE TOCICICTBUMA ITUX
MOCTYTIKOB;

4) popmupoBaHUS KyIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEH 3J0pOBOTO M Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (hU3WUYECKOMY W
TICUXUYECKOMY 3JI0POBBIO;

coOJroicHUsT TIpaBWJI Oe30MmacHOro oOpalleHusl C BEUIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TIPaBWJI WHIWBHAYATHHOTO W  KOJJIEKTHBHOTO
0€301acHOT0 MOBEACHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN M HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTpEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHHS);

5) TpyIOBOTO BOCITUTAHMUS:

KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIICIOBATEIHCKON
JeATEIIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JAPYrUX BHJAX
JeSATCIIbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEHICHUHM NPAKTHUYECKUX 3ajad
COITMAJILHOM HAIIPaBICHHOCTH (B paMKax CBOETO KJlacca, IITKOJIbI);

WHTEpeca K MPAKTUICCKOMY M3yUEHHUIO MPOodecCruid pa3IuvyHOro pojia, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS ITPEAMETHBIX 3HAHHUH 110 XUMHH;

YBaXEHUS K TPYY, JIIOISIM TpyAa B pe3yiabTaTaM TPYAOBOU IeATEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYyAJIbHOW TPACKTOPUHU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

DKOJIOTHYECKU IIeJIECOOOPA3HOTO OTHOMIICHUS K TPUPOJIC, KaK HCTOYHHKY

CymeCTBOBAHUS JKU3HU HA ?)GMJ'IC;



NOHMMAaHMS TJI00ATBPHOTO XapakTepa SKOJIOTHYECKUX MpoOsieM, BIUSHUSA
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHUM IS
peleHns BONPOCOB PAllMOHAIBHOIO IIPUPOAONIOIb30BAHNS;

AKTUBHOTO HENPUATHUS JIEWCTBUN, NPUHOCALIIUMX BpEd OKpYKaroLIEH
OPUPOIAHON cpejie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSITHBIE 3KOJIOTMYECKHUE
IIOCJIEACTBYA NPEANIPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIBHOCTH DKOJIOTHYECKON HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHON M COLMAIIBHOM
IOPAKTUKE, CIHOCOOHOCTM U YMEHHUS AaKTUBHO HPOTHUBOCTOSITh HJCOJIOTHH
xemogoOuu;

7) HEHHOCTU HAYYHOIO MTO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA HAyKU U OOIIECTBEHHOW MPAKTUKHU;

MOHUMAHUSl CHeUUPUKA XUMUU KaK HaAyKH, OCO3HaHUS €€ poJid B
(GOpMHpPOBAHUM PALMOHATIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpY)KarolleM MHUpE Kak O €IMHCTBE NMPUPOIbl U YEIOBEKa, B
NO3HAaHUM NPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHHHu MpoOJeM COXPaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HMBWIN3ALMU: B €€ TyMaHUCTHYECKOM HAIPAaBICHHOCTH W BaXHOM pPOJIM B
CO3JaHUM HOBOM 0a3bl MaT€pUaIbHOU KYJIbTYphI, PEIIEHUH II100aIbHBIX MpodsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, SHEPIreTUUECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUH MEIULIMHBI, 00ECIIEUYEHUU YCIOBHM
YCIEIIHOTO TPpyJa M SKOJIOTMYECKH KOM(OPTHOM JKM3HM KaXKIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHUsl CYLIHOCTH METOJIOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh

MMOJIYy4aC€MbIC 3HAHUA I aHaJIu3a U OOBSICHEHHS SIBJIICHUI OKPYXXAromero Mupa u



MIPOUCXOAAIINX B HEM U3MECHEHHM, YMEHUS JIeJaTh 000OCHOBAHHBIC 3aKIIIOUCHHS HA
OCHOBE HAy4dHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C I1EJIbI0 TMOJTYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIOJIb30BAaTh XUMHUYECKHE 3HAHHS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTHU M  CIIOCOOHOCTH K  HENpephlBHOMY  00pa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMHUU B
COOTBETCTBHHU C KM3HCHHBIMHU IOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTSAM TpyJAa B pa3auyHbIX chepax mpodeccrHoHambHOMI
JEATEIIbHOCTH.

METAIIPEJMETHBIE PE3VJIBTATHI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS y4€OHOTO IpeameTa «XUMHUs» Ha
YPOBHE CpeHEr0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUYMMble A (OPMUpOBaHUS  MHUPOBO33PEHUS  OOyYarOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHayYHbIC TOHSATHUS, OTpaKaIOUUe
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuuky METOJ0B IO3HAHMUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPIus, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, uccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NEeWCTBHs (TIO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,
PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (GyHKUHOHATBHOU
I'PaMOTHOCTH M COLMATbHOM KOMIETEHIIMN 00yUYarOIINXCs;

CIOCOOHOCTD oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE
MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yueOHbIE
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpenMeTHbIE PE3YyIAbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHUBHBIMH W  PETYyJSTHUBHBIMU
JICVCTBUSIMH.

OBJ'Ia,ZleHI/IC YHUBCPCAJIbHBIMHU y‘IC6HBIMI/I ITIO3HaBaTCJIbHBIMHU )IGP'ICTBI/IHMPII



1) 6a30BBIC JIOTHYECKHUE ACHCTBUS:

CaMOCTOATENLHO  (OpMYJIMpPOBAaTH W aKTyaJIM3UPOBaTh  MpoOIIEMY,
BCECTOPOHHE €€ pacCMaTPHBAaTh;

OTpENENATh TETu JeATeILHOCTH, 3aJaBas TapaMmMeTpbl U KPUTEPHH UX
JTOCTHKCHHSI, COOTHOCUTD PE3YJIBTATHI ACATCIBHOCTH C TTOCTABICHHBIMHU LICIISIMU;

WCITOJIB30BaTh MPU OCBOCHHMHM 3HAHWH IMPUEMBI JIOTHYECKOTO MBIITUICHHS —
BBIICIISITh XapaKTEPHBIE MPU3HAKUA TOHITHH W YCTaHABIMBATh WX B3aWMOCBS3b,
WCITOJI30BaTh COOTBETCTBYIONIUE MOHATHS JUISI OOBSICHCHUS OTACIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEPUH IS KIAcCU(HWKAIMKM BEIIECTB M
XUMHUYECKUX PEaAKIIN;

yCTaHABIMBATh TMPUYUHHO-CIICICTBCHHBIE CBSI3M MEXKIYy HM3ydaeMbIMU
SIBIICHUSIMH,

CTPOUTH JIOTHUECKHE PACCYXJCHHS (MHAYKTUBHBIC, JEAYKTHUBHBIC, TIO
aHAJIOTUH), BBIABIIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B PacCMaTPUBACMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSATH B MPOIECCE TTO3HAHUS, UCITOIb3yEMbIC B XUMHH CHMBOJIMYCCKHC
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOACIBHBIC TIPEICTABICHUS — XUMHYCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas (opMmysia, ypaBHEHHE XHMHUYCCKOU
peaKknmuu — TPU PENICHUU YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYSCKHUX 3ajad,
MPUMECHSTh Ha3BaHHBIE MOJCIBHBIC MPEICTABICHUS IS BBISBICHHUS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIICCTB M XUMUUYECKHX PEAKITHH.

2) 6a30BBIEC UCCIICIOBATEIBLCKIE ICUCTBHS:

BJIaJIeTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB W XUMHUYECKHUX
peaKkuui;

dbopMyIMpPOBATH MENN U 33/1a41 UCCIIEAOBAHMS, HCTIOIB30BaTh MOCTABIICHHBIC
U CaMOCTOSTETHLHO C(OPMYyIUpPOBAaHHBIE BOIMPOCHl B KAa4yeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI U (DOPMHUPOBAHMS THUIIOTE3bI IO MPOBEPKE MPABUILHOCTH

BBICKA3bIBACMBIX CY)I(I[eHﬂﬁ;



BJAJETh HABBIKAMU CaMOCTOSITEIBHOIO IUJIAHUPOBAaHUS W MPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HAaOMIOAATh 32 XOJ0M
polecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3yibTaT, (OpMyIHMpOBaTH
0000IIEHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOEIaHHON padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOW HCCIIENOBATENIbCKOM M MPOEKTHOM
NEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITEIBHOMY
INOUCKY METOJIOB PpELICHUS TNPAKTUYECKUX 3a4ad, MPUMEHEHUIO pPa3IUYHBIX
METO/I0B [TO3HAHHS.

3) paboTa c uHdopmanuei:

OPUEHTHPOBAThCSI B Pa3jIMYHbIX HCTOYHUKAX HHGpopManuu (Hay4dHO-
NOMyJsipHasl JIUTEparypa XUMHUYECKOTO COJAEpKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcel MHTEepHeTa), aHanmM3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (HOpM
IIPE/ICTABIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTH U
HEITPOTUBOPEYNBOCTH;

(GopMyIHMpOBaTh 3alpOChl U MPUMEHATH PA3IUYHBIE METOJBI NPU MOUCKE U
orObope wuHpOpMaLMK, HEOOXOIWMOM [JIsl BBIIOJHEHHS y4eOHBIX 3a1ad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  IpEACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KayecTBE CpeACcTBAa NpH pabdoTe cC
XUMUYECKON uHGOpMaIMeil: TPUMEHSITh MEXIpeAMeTHbIe ((du3ndeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M MPeoOpazoBbIBaTh 3HAKOBO-CUMBOJHYECKHE CpEACTBA
HaIJISTHOCTH.

OBJ'Ia,Z[eHI/IC YHUBCPCAJIbHBIMU KOMMYHHUKATUBHBIMHA ﬂeﬁCTBHHMHZ



3aJ1aBaTh BOIPOCHKI MO CYIIECTBY OOCYXIaeMOM TeMbI B XOJ€ AUaIora H/WiH
JTUCKYCCUHW, BBICKa3bIBaThb  WACH, (OPMYJIUPOBATH CBOM  TMPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYNIATh C MPE3EHTAIMEl PEe3ylbTaTOB IO3HABATEILHOM JIE€ATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU BBIMOIHEHUH
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO IpoeKkTa U (GOpMYyJINpPOBATh BBHIBOJbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHWS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBnajieHle YHUBEPCATBHBIMU PETYIATUBHBIMU JEHCTBUSIMU:

CaMOCTOSITETIbHO IUIAHUPOBATh M OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
NeATEIbHOCTh, Ompenesnsis €€ Lead M 3aJauyd, KOHTPOJIMpPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii  aJIrOpUTM JCUCTBUN  TpHU
BBITIOJIHEHUHU YYEOHBIX U HCCJIEAOBATENbCKUX 3a7ad, BBIOMpaTh HauOoliee
3¢ (eKTUBHBIN croco0 HX pemeHuss ¢ y4€TOM MOJYyYEHHsS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHau3a
Y CAMOOLICHKH.

[MPEAMETHBIE PE3VYJIBTATHI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUS pasnaena «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIFOILIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUHM B TO3HAHUU SIBJICHUM
npuposbl, B (OPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI pEIIEHUS TPAKTUYECKHUX 3a]1a4
U DKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 370POBBIO M IPHUPOJIHOM
cpene;

BJIJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpass  BKIIFOYAET:

OCHOBOITOJIararomue IoOHATHUA (XI/IMI/I‘{GCKI/Iﬁ QJIECMCHT, aTOM, JJICKTpOHHAasd



000JI04Ka aToMa, MOJIEKYJIa, BAIEHTHOCTD, JIEKTPOOTPHUIIATEIbHOCTD, XUMHUECKAsI
CBSI3b, CTPYKTypHasi opmyrna (pa3BEpHyTas U COKpall€HHAs), MOJb, MOJSpHAs
Macca, MOJIIPHBIM 00BEM, YITIEPOJHBINM CKeleT, (yHKIMOHANbHAs TpYIIIa,
paguKall, U30MEpPHUsl, U30MEPBI, TOMOJOTHYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOJ U a30TCOJAEpKAIIUE COCIAUHEHUS, MOHOMED, IMOJIUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHHUS
oprannueckux BemiectB A. M. BytinepoBa, 3aKOH COXpaHEHHUSI MacChbl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalye B OCHOBE NOHMMAHWsS NPUYUHHOCTM M CUCTEMHOCTH XHWMHYECKHX
ABJICHUM, (PAKTOJIOIMYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCHOJIb30BAaHUU BAXKHEUIIMX OPraHWYECKUX BELIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTb YMEHHUW BBISIBIATH XApAaKTEPHbIC NPU3HAKU IOHATHUH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUA IIPU
ONMCAHNHU COCTaBa, CTPOCHHUSI U IPEBPALLCHUN OPTaHUYECKUX COCTMHEHNN;

C()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY MJIs
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dopMysl OpraHMYECKMX BEIIECTB W ypaBHEHUH XUMHUYECKUX peaKUui,
M3TrOTaBJIMBAaTh MOJEIM MOJIEKYJ OPTaHMYECKMX BELIECTB I WUIIOCTPALUUU HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

Cc(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIUBATh MPHUHAJICKHOCTh HM3YyUYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpKaIIUe
COEJIMHEHHUs, BBICOKOMOJIEKYJISIDHBIE COEAUHEHUS), [aBaTb KM Ha3BaHUA 110
cuctematuiyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIC
Ha3BaHUS OTACJIBHBIX OpPraHUYECKUX BEUIECTB (ITWIECH, NPONWIEH, AallETHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManiblaerus, aueTalnbIerua, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJIOTA, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIFOK034,

bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);



chOPMHUPOBAHHOCTh yMEHUS OMPEICIATh BUIABI XUMUYECKONW CBSI3H B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);

chOpMHPOBAHHOCTh YMEHHUS MPUMEHATH TMOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. BytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MaCChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaTb  COCTaB, CTPOCHHUE,
bu3MYecCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, ATUJICH, MPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OEH30J, METAaHOJ, ATaHOJ, STUJICHTIIUKOJIb,
TUIEpuH, (EHOJ, aleTalbACeTu]l, MypaBbUHAs U YKCYCHasi KHCJIOTBI, TJIOKO3a,
KpaxMall, [eJUII0JI03a, AMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUNA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI UX TEpPepadOTKU U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIUMCICHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX
BEILIECTB UJIU MPOIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJQJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, UCIOIb3YEeMbIX B XMMHUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJI0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCy/IOl U J1TabOpaTOpHBIM OOOpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMHU TIO BBITOJTHEHHIO J1a00pPaTOPHBIX

XUMHUYCCKHUX OIIBITOB,



chOPMHUPOBAHHOCTh yMEHUH TUIAHUPOBATH M BBIMOJTHATh XUMHYECKUN
AKCIEPUMEHT (IIpEeBpalEHUs] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJTYUEHHUE
STUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIUU OPraHUYECKHUX
BEIIECTB, JCHATypalus OENKOB MpU HArpeBaHHUM, I[BETHbIC peaKIHH OENKOB) B
COOTBETCTBUM C TpaBWJIAMU TEXHUKA OE€30MaCHOCTH TMpU OOpalIeHUU C
BEIIECTBAMU U J1aOOpaTOPHBIM O0OpYAOBAaHHEM, TMPEACTABIATh PE3yJIbTaThI
XUMHUYECKOTO JKCIIepUMEHTa B (OopMe 3alucu YpPaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIUpPOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA aHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHdopmaruu, aTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOAaTh  MpaBWJIa  DKOJOTHYECKU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IEJIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPYKAIOIIECH IMPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA >KHUBBIE OPTaHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMAsi cMbici Tokazatens [IJIK, mosicHATh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUS HX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00OyYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJAaX IIO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBICHUM;

JUISL CIeNbIX M CIa0OBHIAAIIMX OOYYalOIMXCSl: YMEHHE WCIOJIb30BaTh

penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKHUX

dbopmy.



COJEPXAHUE YYEBHOTI O IPE/IMETA

OPI'TAHMYECKAS XUMUA

Teopernyeckne OCHOBBI OPraHUYECKON XUMUU

[IpeameT opraHnyecKOi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHUaloB. Teopus CTpPOEHUs OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TOJI0keHUs. CTPYKTYpHBIE (POPMYIIBI
OpraHM4ecKux BemecTB. [omoinorus, u3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KinaccupuKauu opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB W WX MPEBpaALICHUIL:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHX BEIIECTB M MaTepuajlaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONMCAHKUE AEMOHCTPALMOHHBIX OIBITOB IO IPEBPALLIECHUIO OPTaHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYIJIMBaHUE U TOPEHUE).

YraeBonopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMW psaf. MeraH u 3TaH —
POCTEUIINE TPEICTABUTENN QJIKAaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBA
(peakuuy 3aMeIlleHUss M TOPEHMsI), HAaXOXKACHHE B MPHUPOAE, MOIyYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUIN psii. DTUIEH U MPOMUIIEH —
IpocTeilliie NPEACTaBUTENN AaJKEHOB: (PU3NYECKHE U XHMHUYECKHME CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUA, THUAPATALMH, OKHCICHUS H
MOJIMMEPHU3ALIIH ), TOTyYEeHUE U TPUMEHEHHE.

Anxaauensl: OytagueH-1,3 u metmnOytagueH-1,3: cTpoeHue, BakHEHIIME
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHrne CHHTETHYECKOTO

Kay4dyKa U pE3UHBI.



AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psil. ALETHIICH
— TPOCTEHIINK TPEACTaBUTENh AJIKHHOB: COCTaB, CTPOCHHUE, (U3HUECKHE WU
XMMHUYECKHE CBOWCTBA (pEakUUu TUAPUPOBAHUS, TaJIOr€HUPOBAHUS, THIpaTAlllH,
TOpPEHUs), IOJyYeHHE U IPUMEHEHHE.

Apensl. benzoin: cocraB, cTrpoeHHe, (pU3NYECKME U XMMHMUYECKHUE CBOMCTBA
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJYyYEHUE U NPUMEHeHue. 10yon:
cocmae, cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumeHneHue. TOKCUUHOCTD
apeHoB. ['eHeTHuYeckass CBsSI3b MEXKAY YIVIEBOJOPOAAMH, NPUHAIIEKAMKUMHA K
pa3IM4YHBIM KJIaccaM.

[IpupogHbple MCTOYHUKH YIVIEBOXOPOAOB. lIpupoaHslii ra3 W NOIYTHBIE
He(dTauble Ta3pl. Hedth um e€ mpoucxoxnenune. CrocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaaUTHYeCKuil), muponu3. IIpoaykTbl
nepepaboTky He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U MPOAYKTHI €r0 MepepadoTKU.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAaKOMJIEHHE C o00pa3lamMu IUIaCTMAacCc, KaydyKOB M PE3HHBI, KOJUIEKIUH
«Hedptp» u  «Yromp», MoIeaMpoBaHUE  MOJIEKYJ  YIJIEBOJOPOAOB U

raJIOrcHoOIIpOUu3BOAHBIX, IIPOBCACHUC HD&KTPI‘-ICCKOﬁ Da6OTI>II IIOJIYUCHHUC O3THUJICHA

Y U3yYEHHE €TO CBOWCTB.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHIO XHUMHUYECKOM peakiuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoaconepxaiye OpraHM4eCcKie COCTUHEHUS

[IpenenpHple OQHOATOMHBIE CIMPTHL. MeETaHONI W 3TAHON: CTPOCHHE,
duznyeckue U XHUMUYECKHE CBOMCTBA (peaklMM C aKTUBHBIMU MeTajlJlaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpUMEHeHHe. BoJopoaHble CBSI3U MEXIY

MOJICKYJIaMHU CITUPTOB. HCﬁCTBHe MCTAHOJIa ¥ 9TaHOJIa Ha OPraHu3M 4YCJIOBCKaA.



MHOroaTroMHbple  COUPTBHL. OTWIEHIJUKOAb W [JIMLEPUH: CTPOCHHE,
dusznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MICIOYHBIMH
MeTajulaMH, KaueCTBEHHasi peakilds Ha MHOIroaToOMHbIE cnupThl). [leficTBue Ha
opraHusM yenoBeka. [ [pumeHnenune rauueprHa U 3TUIICHTJIMKOJIA.

®deHoJ: CTpOCHHE MOJEKYbl, (U3NYECKHUe U XUMUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpnerunibl U kemownwvl. DopMmanbieruj, —aneTalbACTUN:  CTPOCHUE,
bu3nueckue U XUMHUYECKHE CBOMCTBA (peaKkIMu OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KAUECTBEHHbIE PEAKLIMH ), IOJyYEHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3MUECKHEe U XMMUYECKHE CBOWCTBa (CBOWCTBA,
oOmue AJid Kiacca KUCIOT, peakuus 3TeprupuKalim), MoaydYeHue U NpUMEHEHHE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBHUE.

CnoxxHble 3(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cl10HbIX 3¢upoB. Kupsl. 'naponns xupos. I[lpumenenune xupos. bruonoruueckas
POJIb KUPOB.

VYrneBoabl:  cocraB, KiacCHU(HUKanus  YrJIeBOAOB  (MOHO-, JH- H
nonucaxapupl). ['oko3a — mpocTedmmii MoHOCaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKUE W XUMHUYECKHE CBOMCTBAa (B3aMMOJEWUCTBHE C
ruapokcugom Menu(ll), oxkucnenne amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJIEHUE B IMPUPOJE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHele nmosuMepbl. CTpoeHue Kpaxmana H
nenono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBA Kpaxmayia (TUAPOIH3,
KAueCTBEHHAs PEAKIUS C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsS BEIIECTB M HUX IPEBPAILECHHIA:
NpOBe/IeHHEe, HAOJIOJICHHE W ONHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJA

okcugoMm Meau(ll)), MHOroaroMHbBIX CHOUPTOB (B3aMMOJIEHCTBHUE TJIMIIEPUHA C



ruapokcusioM meau(Il)), anpreruioB (OKMCIEHUE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumojnelcTBUE Kpaxmalla C HOJOM),
MPOBE/ICHNE MPAKTUUECKON pabOThl: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnsle 3anaun.

Bbluncienuss 1o ypaBHEHHIO XWMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A30TcoziepKalllie OPraHUNYECKUE COCTUHEHUSL.

AMHMHOKHCIIOTHI KaKk aM(pOTEpHBIE OPTaHUYECKHE COeAMHCHUSI. Du3ndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpuMmepe MuiuHa). buomorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak npuUpOAHBIE BBICOKOMOJICKYJSApHBIC coeauHeHus. llepBuunas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OeiakoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, ICHATYpALlHsl, KAYECTBEHHBIC PEAKIINHU Ha OCJIKU.

DKCIEpUMEHTAIbHBIE METOJbI H3YyUYECHHUS BEIIECTB U HX MpEeBpallcHUM:
HAOJIOICHUE U OMKMCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIUs OEJIKOB MpH
HarpeBaHUM, IIBETHHIE PEAKIIMKU OCIIKOB.

BbICOKOMOJIEKYJIIpHBIE COETUHEHHUS

OCHOBHBIE TOHSATUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHBb MOJIUMEpPHU3AIUU, CPEIHSS MOJICKYJISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIUS.

OKCIEpUMEHTAIbHbIE METOJbI H3YyUYECHHUS BEIIECTB U HX MpEeBpallcHUM:
O3HAKOMJIEHUE C 00Opa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXnpeaMETHBIX CBSI3€M MPHU U3YYEHUH OPTAHUYECKON XMMUU B
10 xjacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK U MOHATUM, SIBISIONIMXCS CUCTEMHBIMHU JUIsI OTAEIIbHBIX

npeaAMETOB €CTCCTBEHHO-HAYUYHOI'O IIUKJIA.



OO1ue ecTeCTBEHHO-HAYUHbIE TIOHITHS: SIBIICHUE, HAYYHBIA (PaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(uKaIus, nepuoJuIHOCTb, HaOII0ICHNUE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
PHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJO, OOBEM, arperatHoe COCTOSHHE
BEIIECTBA, (pU3HUeCKue BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbIE BellecTBa (OENKH, YII€BOABI, JKHUPHI,
(bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHI.

TexHomorus: MNHINEBBIE TMPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO THUTAHMS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3

HCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.



TEMATHYECKOE IINTAHUPOBAHUE

KomnuecTBo yacoB
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Paznen 1. TeopeTnueckre OCHOBBI OPraHUYECKOW XUMUHU
[IpenmeT oprannyeckon
xumuH. Teopus
1.1 CTPOCHHSI OPTaHUIECKIX 3
coenqrHeHn A. M.
bytneposa
Htoro mo pazneny 3
Paznen 2. YrneBoaopoabl
[IpenenpHbIE
2.1 yII€BOAOPOIBI — 2
aJIKaHbI
HenpenenvHbie
2.2 YIJIEBOJOPO/IbI: aJIKEHBI, 6 1
QJIKAIMEHBI, aJTKUHBI
23 ApomMartnueckue 2
' YTIIEBOIOPOIBI
[IpupoaHbIE HCTOYHUKU
2.4 YIIE€BOAOPOIOB U UX 3 1
nepepadoTKa
Hroro no pazneny 13

Paznen 3. Kucnopojcoaepxaiire OpraHM4eCcKue COeTMHEHUS

3.1 Cnouptel. @eHon 3
ANbOeTnabI.
3.2 Kap6oHoBBIE KHCTOTHI. 7 1
CrnosxHble 3pupbl
3.3 YraeBoas 3 1
Wroro no pazneny 13
Paznien 4. A3oTcoaepskaliyie OpraHn4ecKue COeIUHECHUS
41 AMUHBI. 3
AMMUHOKHUCIIOTHI. benku
Htoro no pazaeny 3
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Haumenosanue = S
Ne o B (mudpoBere)
pa3zesioB U TEM o 22 9 =
n/m = = & 5 £ oOpasoBareibHbIe
IpOorpaMMsl 5 23 =S pecypesI
< <
A oo X o
S o
~ =
Paznen 5. BoICOKOMOJIEKYIISIDHBIE COEAMHEHUS
[Inactmaccel. Kayayku.
5.1 2
Boiiokna
Htoro mo pazneny 2
OBLIEE KOJIMYECTBO 34 2 9
YACOB 11O ITPOT'PAMME
DIIEKTPOHHBIE
Ne Koi-Bo P
Tema (uugpoBsie)
TEMBbI 4acoB oOpazoBaTeIbHbIE
pecypcsl
1 [Ipenmer  OpraHMYecKOM  XUMHUH, €€ 1
BO3HUKHOBEHHUE, PA3BUTUE U 3HAUCHUE
Teopus CTpPOCHUS OpraHUYECKUX
2. coenunennii  A.M.  byrtnepoa, e€ 1
OCHOBHBIE TIOJIOKEHUS
[IpencraBienue 0 KJ1accuuKanuu
3 opraHuueckux BemecTB. HomeHnkiarypa .
(cucteMarnueckas) W TPUBHUAJbHBIC
Ha3BaHMS OPraHUYECKUX BEIIECTB
AJIKaHBbI: COCTaB 151 CTPOCHHUE,
4. 1
TOMOJIOTUYECKHUM P
MeTtan ©W  3TaH —  TIPOCTEHUIIHE
5. 1
MPEACTABUTEIIN AJIKAHOB
6. AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7. OTWieH U nponwieH — mnpoctedmme 1




DJIEKTPOHHbIE

No Kou-Bo
Tema (undpoBbIe)
TEMBbI 4acoB oOpa3oBaTebHbIe
pecypchl
MPEICTaBUTENN AJTKEHOB

o [Ipaktuueckas padora Ne 1. «[lomyuyenue, 1
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB)»

AJIKaqUEHBbI. byraauen-1,3 51 1

9. MeTuIOyTaaueH-1,3. [Tonyuenue
CUHTETUYECKOTO KayyyKa U PE3UHBI
AJKUHBL: cocTaB W ocobeHHoctH| 1

10 CTPOEHUH, TOMOJIOTUYECKU I psi.
ALeTHUIEH — MIPOCTEUIINN
MPEICTaBUTENb AIKUHOB
Bblunciienrss 1o ypaBHEHHIO Xxumudecko| 1

11.
peakiuu
Apenbl: Oenzon u Toiyon. Tokcuunocts| 1

12.
apeHOB

13 [‘eHeTnueckass  CBSI3b  YIJIEeBOAOPOJOB, 1
MPUHAIICKANNX K PA3IMYHBIM KJlaccam
[[pupogHble MCTOYHUKH YIJIeBOAOpoAoB: 1

14. |opupoaHbId Ta3 U MONYTHbIE HEPTSHbIE
ra3bl, HQTh U MPOAYKTHI €€ epepadoTKu
[IpuponHbIE WCTOYHHUKH YIJIEBOAOPOIOB:

15. |opupoaHslii Taz W monyTHbie HedTsHble, 1
ra3bl, HQTh U MPOAYKTHI €€ epepadoTKu
KontponpHas  pabota 1o  pazjaeny

16. 1
«YTIE€BOA0OPOIBD)

[IpenenbHble  OJHOATOMHBIE  CIHUPTHI:

17. 1
METaHOJI U 3TaHoJI. BogopoaHast cBsi3b

18. |MHoroaToMHBIC CHHPTHI: ITUICHTIUKOIH 1




DJIEKTPOHHbIE

No Kou-Bo
Tema (undpoBbIe)
TEMBbI 4acoB oOpa3oBaTebHbIe
pecypchl

U TJIMLEPUH

deHoJ1: CTpoeHue MOJIEKYJIbl, (U3NUYECKUE
19. 1

1 XUMHYECKUE CBOMCTBA, MPUMECHCHHE

AJBJETUIBL: dbopmanbaerua u
20. 1

areTanbaeru. AIeTOH

OmHOOCHOBHBIC TIPEACIIbHBIE KapOOHOBBIC
21. 1

KHCJIOTBI: MypaBbUHAS U YKCYCHAs

[Ipaktuueckass pabora Ne 2. «CgoiictBa 1
22.

pacTBOpa YKCYCHOM KHCIOThD)

CreapuHoBasi U OJIEMHOBAsI KUCIOTHI, Kak| 1
23. [OpeACTaBUTENM  BBICIIUX  KapOOHOBBIX

KHCIIOT

Mpblla Kak COJM BBICHIMX KapOOHOBBIX| 1
24,

KHCJIOT, X MOIOIIIEE JICHCTBHUE

Cnoxubele »¢dupbl kak npousBojaHbie 1
25. [KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIIOKHBIX

h(hupoB

DKupor: THIPOJIN3, npuMmeHeHue, 1
26.

OuosornyYecKas poJib KUPOB

Y TI1IeBOIBI: COCTaB,  Kjaccudukarusi. 1
27. |BaxHeilmme TNPEACTaBUTENH: TIIOKO3a,

dbpykTo3a, caxaposa

Kpaxman u nemnono3a kKak npupoanbiel 1
28.

MOJINMEPHI

KontponebHas  pabora 1o  pazgemy| 1
29. |«Kucnopoaconepkaiiyue — OpraHU4ecKHe

COCIUHCHUA




DJIEKTPOHHbIE

Ne Komn-Bo
Tema (undpoBbIe)
TEMBI 4acoB oOpa3oBaTeIbHbIC
pecypchl

30. |AMUHBI; METHJIAMUH U AaHWJIAH 1

AMHHOKHUCIIOTBI Kak amporepupie| 1
31. [|opranuueckue COEIMHEHUS, ux

ouosornyeckoe 3HaueHue. [lernrumapl

benku KaK PUPOTHBIC 1
32.

BBEICOKOMOJICKYJISIPHBIC COCTMHCHHUS

OcHOBHEBIE HOHATUS XUMHHA 1
33.

BBICOKOMOJICKYJIIPHBIX COCTMHEHUI

OCHOBHBIE METOIbI cuHresza] 1
34.  |BBICOKOMOJCKYIISPHBIX COEIMHEHUM.

[ImacTMaccel, KaydykH, BOJIOKHA

Toro

34




