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1. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM  OCBOCHHS
oOydJarolmuMucs TpOorpaMM CpeIHero o0Omero oOpa3oBaHusi (JIMYHOCTHBIM,
METaNnpeMETHbIM W  MpeIMETHbIM). HaydHOo-MeTonuuYeckol  OCHOBOM  Jist
pa3paboTKU IUTAHUPYEMBIX pE3YyJIbTAaTOB OCBOCHMSI MPOrPaMM CPEAHEro OOIIero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHUCTEMHO-AESTENLHOCTHBIM TMOAXOJAOM B CTPYKTYpeE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMera «XHUMHs» Ha YpPOBHE CpPEIIHEro
oO1rero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAaHHE OOYYAIOIIUMHCS POCCUUCKOW TpakTaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CAaMOOTIPE/IEIICHHIO;

HAJIMYMEe MOTHBAIIMU K 00YUYEHUIO;

[EJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHHUH JTUYHOCTU Ha OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIbHOCTU I1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYUIUMU LEJIOCTHOMN
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME TPABOCO3HAHUS DKOJIOTMUECKOW KYJIBTYphl M CIIOCOOHOCTH CTaBUTh
€U U CTPOUTH JKU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHS NpeaMeTa «XUMHUS» [TOCTUTAlOTCI B
€AMHCTBE Yy4eOHOM W BOCHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMU, 1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU U
ujealaMi POCCUICKOTO IPaKJaHCKOTO O0IIEeCTBa, MPUHATHIMU B 0011I€CTBE HOPMaMU
M TpaBWJIaMH TIOBEJEHUS, CIOCOOCTBYIOIIMMHU IIpOIlEcCaM  CaMOIIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YyYaIOIINUXCSI.

JIn4HOCTHBIE  PE3ydbTaThl OCBOCHUSI MpeaMeTa «XUMHS»  OTPaKaroT
c(OpPMHPOBAHHOCTh OMBITA T[MO3HABATEIIBHOW W TMPAKTHUYECKOW JIESITEIbHOCTH
oOydJarommxcs MO0 pealn3alii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HaHMS OOYYarOIMIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB W OO0S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

OpEACTaBICHUS O COIUAIbHBIX HOpPMAaxX M TMpaBWIaX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOUW TBOPUECKOW NESITEIBHOCTH MPHU CO3JAHUU YUEOHBIX
MIPOEKTOB, PEIICHUH y4E€OHBIX U MMO3HABATEJbHBIX 3a/1a4, BHIIOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M MPUHUMATh MOTHUBBI, HAMEpPEHHUsS, JIOTUKY H
apryMEHTBI JPYTUX IPU aHAIN3€ PA3JIMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;



2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIEHHOCTHOT'O OTHOIIEHHMS K HCTOPUYECKOMY U HAyYHOMY HACJEIUIO
OTCYECTBCHHON XUMMH;

YBaXEHUSI K TMPOIECCY TBOpPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XUMHUU, OCO3HAHHUS TOTO, YTO JOCTHXKCHHUS HAayKH €CTh pe3yJbTat
JUIMTENIBHBIX ~ HAOJIOJICHUHM,  KPOMOTJIMBBIX  SKCIEPUMEHTAIIBHBIX  IMOHCKOB,
MTOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa U MO3HABATEIBHBIX MOTUBOB B IMOJYYEHUU U MOCIEAYIONIEM aHAIU3e
uH(OpPMaIIMK O MEePEIOBBIX IOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIEHUBATh CUTYAIlUU, CBSI3AHHBIC C XUMHUYECKUMHU SIBIICHUSIMU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSACh HAa MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJICHHUE M TIOCTYIIKM CBOUX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHWE TIOCJIEACTBUN ITHX
MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHMsI  IIEHHOCTEeW 370poBOro W  0Oe3omacHOTO o00pa3a  JKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEGHHUSI K COOCTBEHHOMY (pu3nueckomMy u
MICUXUYECKOMY 370POBBIO;

cobmoeHuss TpaBua Oe3omacHOro oOpalieHuss ¢ BellecTBaMHd B OBITY,
MOBCEJHEBHOM KU3HU U B TPYJIOBOU JI€ATECIBHOCTH;

MOHWMAaHUS I[IEHHOCTH TMPABUJ  HWHAMBUIYAJbHOTO M  KOJUIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIMX, YTPOXKAIOIINX 37]0POBBIO U KU3HU JIIOJCH;

OCO3HAHHUS TOCIEJICTBUN M HENPUATHS BPEAHBIX HPHUBBIYCK (ymoTpeOeHus
aJIKOTr'0JIsl, HAPKOTUKOB, KYpPEHUSI );

5) TpyA0BOr0 BOCIIMTAHMS

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIeTIOBATEIIbCKOM
JeATeIBbHOCTH, OOIIIECTBEHHO IMOJIE3HOM, TBOPUYECKON U JPYTUX BUJAX AEATCIHHOCTH;

YCTAHOBKHM Ha aKTMBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COLMATbLHON
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

UHTEpECa K MPAKTHUCCKOMY H3YUCHHUIO MPOPECCH Pa3IMdHOTO pPOja, B TOM
YHUCJIe Ha OCHOBE NMPUMEHEHMS MPEIMETHBIX 3HAHUN 110 XUMUHU;

YBOKECHUS K TPYAY, JIOASAM TPyJa U pe3yibTaTaM TPYI0BOM AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIBHOM  TpPaeKTOPHUH
obOpasoBanus, Oyaymiel mpodeccuu U peanu3aniui COOCTBEHHBIX )KU3HCHHBIX IIJIAHOB
C Y4Y€TOM JHMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEM K XHUMHH, WHTEPECOB U
MOTpeOHOCTEH 00IIEeCTBA;

6) ’K0JIOrM4eCcKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11eJIeCOO0Pa3HOTO OTHOIICHHUS K TMPUPOJe, KaK HCTOUYHHKY
CYIIIECTBOBAHMS KU3HU HA 3eMIIE;



MMOHUMAaHUSl TIJ100aNbHOrO XapakTepa »SKOJOTMYECKUX MpoOieM, BIUSHUSA
HKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLUAIBHON CPEMBL;

OCO3HAHMSI HEOOXOJUMOCTH MCHOJIb30BAHUS TOCTHKEHUN XUMUU JJI1 pELICHUS
BOIIPOCOB PAIIMOHAIIBHOTO TPUPOAOTIONB30BaHNUS;

AKTUBHOI'O HENPHUATHUS JECUCTBUN, IPUHOCIILIUX BPEL OKPYKAIOLIEH IPUPOIHON
cpelne, yMEHHs NPOrHO3UPOBATH HEOIAroNpHUSTHBIE SKOJOTUYECKHE MOCIEICTBUS
MIPEANPUHUMAEMBIX IEHCTBUM U NPENOTBPALIATD UX;

HAJIM4YUsl Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, HKOJIOTMYECKOW KYIbTYpHI,
OTbITa JIEITEILHOCTH SKOJOTMYECKOW HANPaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCS
UMU B MO3HABATEJIbHONW, KOMMYHUKATUBHON M COLIMAJILHON MpPaKTUKE, CIOCOOHOCTU
Y YMEHHUS aKTUBHO MPOTUBOCTOSITh UJI€0JIOTUN XeMOo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOLIECTBEHHOM MPAKTHKU;

NOHMMAaHUS CHeUUPUKH XUMUU KaK HayKd, OCO3HAaHHS e pold B
(GbOopMHUpPOBaHUM PALMOHATBLHOTO HAYYHOTO MBILIUICHHS, CO3/IaHUU IEIOCTHOTO
npe/CcTaBieHus 00 OKpyKarolleM MHpEe KaK O €IWHCTBE MPUPOJbI U YENOBEKa, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHHH Mpo0ieM CoXpaHeHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00I 3HAYMMOCTH XUMUH JIJIi COBPEMEHHON ITUBUIIH3AIINN :
B €€ TYMaHUCTHUYECKOW HANpaBlIEHHOCTH M BAXKHOW PO B CO3/IaHUM HOBOM 0a3bl
MaTEpHUAIbHON KYJIBTYPhI, PEUICHUU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS
YEeJIOBEUYECTBA — CBIPbEBOM, DHEPreTUYECKOW, TMHINEBOM U  DKOJIOTUYECKOU
0e30macHOCTH, B Pa3BUTUM MEIUIIMHBI, 0OCCIICUCHUH YCIOBUHM YCHEIIHOTO TpyAa U
HKOJIOTHYECKH KOM(DOPTHON KU3HH KaXKJIOTO WIeHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TIOHMMAaHHUS  CYIIHOCTH  METOIOB
MO3HAHUS, HUCIOJIb3YeMbIX B ECTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIB30BATh
noJjlyyaeMble 3HaHUA JUIsl aHalu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHpa U
IIPOUCXOIAIINX B HEM M3MEHEHHUH, YMEHUS J1eJ1aTh OOOCHOBAHHBIE 3aK/IIOUEHHUS Ha
OCHOBE Hay4HbIX ()aKTOB M MUMEIOUIUXCS JaHHBIX C IIEJbI0 MOJYyYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH  CaMOCTOSATENIBHO HCIONb30BAaTh XUMHUYECKHE 3HAHUS Jis
pelieHys Npo0JIeM B peabHbIX )KM3HEHHBIX CUTYaLUsX;

MHTEpEeCca K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

FOTOBHOCTM U CIIOCOOHOCTM K  HEMNPEpPhIBHOMY  OOpa3oBaHUI0 U
caMOoO0Opa30BaHUIO, K AKTHBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUH 1O XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSAMU;

HWHTEpeca K OCOOEHHOCTAM TpyJa B pa3lUyHbIX cdepax npodecCuoHaIbHOMI
NEeSATENbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI



MeranpenMeTHble pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «XUMUS» Ha
YPOBHE CPEHETO 00111er0o 00pa30BaHUs BKIIOYAOT:

3HAYUMBIC TUJISE dbopmupoBaHus MHPOBO33PECHUS o0yyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYUYHbIC MOHATUS, OTPaXKAIOIIHUE
LETIOCTHOCTh HAyYHOW KapTUHBI MHUpa H choenuduKy METOJ0B TMO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO, DHEPTHs, SIBICHHE,
MPOIIECC, CUCTEMa, HAy4YHBIM (haKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIEAOBaHUE, HAOIO/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yHUBEpCaJbHbIE Y4YeOHBbIC JeHCTBHS (MTO3HABATEIbHBIE, KOMMYHUKATHBHEIE,
peryisTUBHBIE), oOecrneunBaromue GopMupoBaHue (PyHKIMOHAIBHON TPAaMOTHOCTHU
U COITMATIbHON KOMITETCHIIUN 00YYaOIINXCs;

CIOCOOHOCTh 00YUAIOIIMXCSI UCTIOJB30BaTh OCBOCHHBIE MEXAUCITUIIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M  yHHUBEpCaJbHble  ydeOHbIe  JEHCTBHUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeTtanpeaMeTHbIE  pE3yJbTAThl  OTPAXKAIOT OBJIAJAECHUE YHHBEPCAIbHBIMU
y4eOHBIMH MO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMHU U PETYIISTUBHBIMH JICHCTBUSIMHU.

OBJajnenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMOo3HABATEJbHbIMHU
JefCTBUSIMU:

1) 6a30Bble JJOrHYecKHe JAedCTBUS:

CaMOCTOSITEILHO (hOPMYJIMPOBATh M aKTyaJU3UPOBAThH MPOOJIEMYy, BCECTOPOHHE
e€ paccMaTpuBarTh;

OmpeAeisaTh eI JACSATEeNbHOCTH, 3aJaBasi MapaMeTpbl W KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ICATEIBHOCTH C TOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEpHbIE MNPU3HAKU TOHATUW W YCTaHABIMBATh WX B3aUMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIINE TMOHATHS JJI OOBSICHEHHUS OTIEIbHBIX (haKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTECPHUH JIUIS KIACCU(PUKAIIMK BEIISCTB U XUMUUYSCKUX
pEeaKLHnii;

YCTAaHABJIMBAaTh  MNPUYUHHO-CIICACTBEHHBIE  CBSI3M  MEXIYy  HM3y4a€MbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTHYECKUE pacCyXJaeHus (MHIAYKTUBHbIC, JICAYKTUBHBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B pPacCMaTPpHUBAEMBIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIbI U 3aKJIFOUCHUSI;

MPUMEHATh B MPOIIECCE IMO3HAHMS, HMCIIOJIb3YEMbIE B XHUMHUHM CHMBOJHYECKHUE
(3HaKOBBIE) MOJICNIHM, TPEOOPA30OBBIBATh MOJCIBHBIC MPEICTABICHUS — XUMHYECKUN
3HaK (CHMBOJI) DJICMEHTa, XUMHU4YecKas popMyra, ypaBHEHHE XUMUICCKONW PEAKIIUHA —
NPy PEIICHUM YYCOHBIX TIMO3HABATENBbHBIX M MPAKTHYECKHX 3a7ad, NPUMEHSTh
Ha3BaHHBIE MOJICJIbHBIC TPEICTABICHUS IS BBISIBICHHS XapaKTEPHBIX IMPU3HAKOB
M3y4Yae€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIUH.

2) 0a30BbIe HCCIEeI0BATEIbCKHE IEHCTBUSA:



BJIQJICTh OCHOBAaMHM METOJIOB HAYYHOTO ITO3HAHUS BEIICCTB W XUMHUUYECKUX
peaxkuuu;

(GbopMyIHpPOBATH MENIN U 3a]]a4l UCCIICTOBAHNS, UCIIOJIE30BAaTh MTOCTABICHHBIC U
CaMOCTOSATEIHHO C(HOPMYITUPOBAHHBIC BOIPOCHI B KaUYECTBE MHCTPYMEHTA TO3HAHUS
U OCHOBBI Juisi (OPMHUPOBAHHUS THIOTE3bl IO TIPOBEPKE NPABMIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIQJICTh HaBBIKAMH CaMOCTOSATEIHLHOTO IUIAHUPOBAHUS H  IMPOBEACHUS
YUYEHHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMECHHS HAOJIOMATh 332 XOIOM
npoIecca, CaMOCTOSITCIBHO IPOTHO3UPOBATh €ro pe3ysbTar, (popmMyIupoBaTh
00001IIeHUsST ¥ BBIBOJBI OTHOCHTEIIBHO JOCTOBEPHOCTH PE3YyJIbTAaTOB HCCIICIOBAHUSA,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTaHHOW padoTe;

nproOpeTaTh  OMBIT  YYCHHWYECKOW  MCCIIEIOBATEIbCKOH M MPOCKTHOU
JESATEIBHOCTH, TIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIILHOMY ITOUCKY
METOJIOB PCIICHHMS TPAKTUYCCKUX 3a7ad, TNPUMCHCHHIO PA3JIMYHBIX METOJI0B
MO3HAHUS.

3) paboTa ¢ nunpopMmaumeii:

OpUEHTUPOBAThCA B  Pa3IMYHBIX HWCTOYHWMKAX UWHGoOpMaruu (Hay4HO-
HOMYJISIPHASL JIMTEpaTypa XUMHUYECKOTO COCPIKaHUS, CIIPABOYHBIC TOCOOHSI, peCypChl
WuTepHera), aHanmu3upoBaTh HMHGPOpPMAIMIO  pPa3IUYHBIX BHUIOB U (opM
NPeICTaBIICHUS, KpUTHYECKU OIIEHUBAThH €€ JOCTOBEPHOCTh U HETIPOTHBOPEUYHUBOCTE;

(GopMyTUpOBaTH 3aMpoChl M TPUMEHSTH Pa3IHMYHbIE METOABI NPH TOWUCKE H
orbope wuHpOpMaIMK, HEOOXOAUMON IS  BBINIOJHEHUS  y4eOHBIX  3ajad
OTpeIeNIEHHOTO TUTIA,;

NpuoOpeTaTh OMBIT HWCIOJB30BaHUS HWHPOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH W PA3JINIHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BEIOMPATh ONTUMAILHYIO (OpMY MIpeCTaBICHH HHOOPMaALUN
(cxembl, TpadUKH, AHATPAMMBI, TAOIHIIBI, PUCYHKH U APYTHUE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KA4E€CTBE CPENICTBA MPH pabOTe ¢ XUMUUYECKON
uHpopMaIeil: TPUMEHATh MEXIpPeAMETHbIC ((U3HUYECKHe M MaTeMaTUYECKUE)
3HAKU ¥ CUMBOJIBI, (OpMYIIbl, a00peBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M TPEOOpa3oBBIBATH  3HAKOBO-CHUMBOJIMYECKHUE  CPEJCTBA
HATJISTHOCTH.

OBiageHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU 1€CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAeMOW TeMbl B XOJE IHAJIOTa W/WUIU
JUCKYCCHUH, BBICKA3bIBATh UJeH, (POPMYIHPOBATH CBOW MPEIJIOKECHHSI OTHOCUTEIHHO
BBITIOJTHEHUS TPEJIOKEHHON 3a/1a49H;

BBICTYIIaTh C TIPE3EHTAIlMel pPEe3yJlbTaTOB II03HABATEIILHON JESTEIBHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIHHO WJIM COBMECTHO CO CBEPCTHHKAMU TPU BBHITIOJHEHUU
XAMHYECKOTO SKCICPUMEHTa, MPAKTHYECKONH pabdOTHl MO WCCICIOBAHUIO CBOWCTB
M3y4aeMBbIX BEIIECTB, PEATM3AIIUU YIEOHOTO MTPOCKTa U (POPMYITHPOBATH BHIBOJBI 110
pe3ynbTaTaM MPOBEAEHHBIX HMCCICIOBAaHUN MyTEM COTJIACOBAHHS IO3HUIIMN B XOJE
00CyXXJIeHUSI 1 OOMEHAa MHEHUSIMU.



OgyaileHUe YHMBEPCAJIbHBIMH PeryJTHBHBIMU AeHCTBHUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO
HESATEIbHOCTh, Ompeensas €€ Lead M 3aJadd, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOIUMOCTH  KOPPEKTHUPOBAaTh MpPEAJIaraéMblil  aJlfOPUTM  JACUCTBUH  MpHU
BBINIOJIHEHUM Y4YeOHBIX M UCCJENOBaTeIbCKUX 3aJlay, BbIOMpaTh Haubolee
3¢ (}exTuBHBI crnoco0 uX pelieHus ¢ Y4ETOM TMOJy4YeHUsT HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CaMOAHAIU3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:

chOpPMUPOBAHHOCTh  TPEJACTABICHUNA O  XUMHUYECKOW  COCTABIISIOIICH
€CTEeCTBCHHO-HAYYHON KapTHHBI MHUPA, POJIM XUMHUHU B TO3HAHUU SBJICHUN TIPUPO/IHI,
B (OpMHUpOBaHMHM MBIIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOIUMOW JUIsl PEHICHUS MPAaKTHUECKUX 3a/lad M SKOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 37I0POBBIO U MPUPOTHON Cpeie;

BJQJICHHE  CHUCTEeMOW  XMMHUYECKUX  3HAHWM,  KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATaIoIMe MOHATHUS (XUMHUYECKHI 3JIEMEHT, aTOM, 3JIEKTPOHHAsI 000JI0UKa
aToMa, MOJIEKYJia, BAJEHTHOCTb, OJJIEKTPOOTPULIATEILHOCTh, XUMHUYECKas CBS3b,
CTpykTypHast ¢dopmyrna (pa3BEpHyTas W COKpami€éHHas), MOJb, MOJISIpHAas Macca,
MOJIIPHBI  00BEM, YIJIEPONHBIA CKENEeT, (QYHKIMOHANbHAS TpYIa, paJuKal,
U30MEpHsi, U30MEPhI, TOMOJIOTUYECKHUI PsJl, TOMOJIOTH, YTIEBOAOPO/IbI, KUCIOPOA U
a30TcoJlep)Kalllie  COCNUHEHUS, MOHOMEp, TOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COCAMHEHUS); TEOPHUH W 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHI S3bIK XHWMHHU; MHUPOBO33PEHUECKHE 3HAHUS,
JIeXKale B OCHOBE TOHUMAHUS IPUYMHHOCTA U CUCTEMHOCTH XUMHUYECKUX SBICHUH,
(dakToNOrNYeCKue CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHUH M O€30MacHOM
WCIIOJIb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
NEeATEeNIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHH BBISBIATh XapaKTepHbIE NPU3HAKH TOHSITHHA,
YCTaHABIIUBaTh WX B3aMMOCBA3b, HUCIIOJb30BATH COOTBETCTBYIOLIWE MOHSATHUS MPH
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTMHEHUH;

c(hOpMUPOBAHHOCTh YMEHHUI UCIOIb30BaTh XUMHUYECKYI) CHUMBOJIUKY JJIS
COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIEHHOI) hopmMyn
OpPraHUYECKUX BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIINI, U3rOTAaBINBATh MOJICIIH
MOJIEKYJ1 OpraHMYECKUX BEHIECTB JJis WUIIOCTPAlMM HMX XHMHYECKOro H
MIPOCTPAHCTBEHHOI'O CTPOEHUS,



c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATh NPUHAIJICKHOCTh HW3YUYEHHBIX
OpraHWYEeCKUX BEIIECTB MO UX COCTaBy U CTPOCHHUIO K OMNPEACIEHHOMY
KJIaccy/Tpynne COeAUMHEHUU (YyriIeBOJOPOJAbI, KHUCJIOPOA M  a30TCOJACpKallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIE COCAWHEHHUS), JaBaTh MM Ha3BaHUS IO
cucreMarnueckoit HomeHkinatype (IUPAC), a Ttakxke NOpUBOIUTH TpPHUBHAIBHBIC
Ha3BaHUSI OTMEJBbHBIX OPraHMYECKUX BEIIECTB (STUJICH, TMPOMUJIEH, alleTHICH,
ATUJICHTJIUKOJb, TIULEPUH, (GeHon, GopMaIbIAerua, aneTaibIerua, MypaBbUHas
KHCJIOTA, YKCYCHAasi KUCJIOTa, OJIEMHOBAasl KUCIOTa, CTEapUHOBAs KHUCJIOTa, TIIFOKO3a,
bpykTOo3a, Kpaxmall, HeJII0103a, TIUIUH);

chOpMUPOBAHHOCTh YMEHHMsI ONPENENATh BHUIAbI XUMHYECKOHW CBSI3U B
OpraHUYECKUX COCTUHECHUSIX (OJMHAPHBIE U KPATHHIE);

chOpPMUPOBAHHOCTh yMEHHUS TMPUMEHSITh TOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bytnepoBa niisi 00BbsSICHEHHUS! 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPaHEHHUSI MacCChl BEIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHUE, (PU3UUECCKUE
U XUMHUYECKHE CBOWCTBA THUINWYHBIX TPEJICTABUTEICH pa3IMYHBIX KJIACCOB
OpraHWYeCcKUX BeIleCcTB (METaH, 3TaH, YTUJICH, NMPONWJICH, aleTuieH, Oyraauen-1,3,
MeTunoyTaaueH-1,3, 6eH3051, METaHOJ, 3TaHOJ, ITHWICHTIUKOJb, TIUIEPUH, (EHO,
aneTanblerujl, MypaBbuHasg M YKCYCHas KHCJOTBI, IJIFOKO3a, KpaxMall, LEJUI0JI03a,
AMUHOYKCYCHasi KHCJIOTa), WIUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXIYy HUMHU
YPaBHEHUSMHU COOTBETCTBYIOIIMX XHUMHYECKMX PEAKIUHA C HCIOJIb30BaHUEM
CTPYKTYPHBIX (POpMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHUKHU YTIIEBOJOPOIHOTO
ChIpbsl (HEe(Th, TPUPOIHBIN Ta3, Yroyib), CIOCOOBI UX MEePEepadOTKH U MPAKTUYECKOE
IpUMEHEHHE MPOAYKTOB MepepadboTKH;

chOpPMHPOBAHHOCTh YMEHHUM TMPOBOJUTH BBIYUCICHHUS 1O XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MPOIyKTa
peakiuu Mo M3BECTHBIM Macce, 00hEMY, KOTHMYECTBY OJHOTO M3 MCXOJIHBIX BEIECTB
WJIU TIPOJIYKTOB PEAKIIUH);

c(hopMHUPOBAaHHOCTh YMEHHM BIIaJICTh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOJIaxX
Hay4YHOr0 TO3HAHUS, UCTIONIB3YEMBIX B XUMHUH MPU U3YUCHUU BEIIECTB U XUMUYECKUX
sBIICHUN (HaOIIO/IeHNe, U3MEpPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHNE), UCIIOIH30BATh
CUCTEMHbIE XUMHYECKUE 3HAHUS ISl MPUHSITHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyalusiX, CBI3aHHBIX C BELIECTBAMU U UX TPUMEHECHHEM;

c(hOpMHUPOBAHHOCTh YMEHHH COOMIOAATh TPaBWJIA TOJH30BAHUS XUMUYECKON
Mocy/Iol W Ja0OpaTOpHbIM O0OpPYJOBAaHHEM, a TakKe NpaBuia OOpalleHus: c
BEILIECTBAMU B COOTBETCTBHUU C HMHCTPYKIHUSMH IO BBIMOJIHEHUIO JT1a00OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yYMEHUW IUIAHUPOBATH M  BBINOJHATH XUMHUYECKHUI
AKCHEPUMEHT (TIPEeBpallleHUs] OPraHMYEeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYEHUE
ATUJIEHA U U3YYE€HUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIUM OPraHUYECKUX BELIECTB,
JieHaTypalusi OCJIKOB MPU HAarpeBaHUU, [IBETHbIC PEAKLIUU OEIKOB) B COOTBETCTBUU C



MpaBUJIAMHM TEXHUKHU 0€30MacHOCTU MPU OOpaIlleHUH C BEIIECTBAMM U JJAOOPATOPHBIM
000pyAOBaHUEM, NPEJCTABIATh PE3YJIbTAThl XMMHUYECKOTO IKCIIEPUMEHTA B (popme
3alMCH YpPAaBHEHMH COOTBETCTBYIOIIMX peakuuid M (HOpPMYIUPOBATH BBIBOABI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKHM aAHAJIU3UPOBATh XUMHYECKYIO
uH(pOpMAIMIO, TOJIy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeicTBa MacCOBOMU
uHpopmaiuu, IHTepHeT u aApyrux);

c(hOopMUPOBAHHOCTH YMEHUU cobJroaaTh npaBuia JKOJIOTUYECKHU
1eJeco00pa3Horo TOBEACHHUS B OBITY W TPYJOBOM JESATENBHOCTH B  IEJAX
COXpAaHEHHUS CBOETO 3J0pPOBbS M OKpY)Kalollell NpUpOJHOI cpepl, OCO3HABaTh
OMACHOCTh BO3JCHCTBUSI HA JKUBBIE OPTaHU3Mbl OINPEACIEHHBIX OPTraHUYECKUX
BellecTB, NMoHMMasi cmbicn mnokazarens [I/IK, mosicHaTe Ha mnpumepax crnocoObl
YMEHBIICHHS U MPEJOTBPALLIEHUS UX BPEIHOIO BO3/IEUCTBUS HA OPTaHU3M YEJIOBEKa;

JUIsE OOy4YaroOIIUXCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
OPUMEHSTh 3HAHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBICHU;

JUISL  CEeNbIX W CIA0OBUASIIMX OOydYaromIMXcs: YMEHUE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHuit JI. Bpaitnst mns 3amucu XUMHUYECKUX

dbopmyi.
11 KUIACC

[IpeameTrHbIe pe3ynbpTaThl OCBOCHUS Kypca «O0Ias 1 HeopraHuyeckask XUMHS»
OTpaXKaroT:

chOpMUPOBAHHOCTh  NPEACTABJICHUM: O  XUMHYECKOH  COCTABIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUpA, POJIM XMMUM B MMO3HAHUU SIBJICHUN MPUPO/IBI,
B (OpMHUpOBAaHMHM MBIIUICHUSI W KYJIbTYPHl JIMYHOCTH, €€ (PyHKIIMOHAJIBHOU
IPAMOTHOCTH, HEOOXOIWMOM JIJIsi PEIICHHUS TMPAKTHUYCCKUX 3a7ad U DKOJOTHYCCKH
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 37I0POBBIO U MPUPOTHOM Cpelie;

BIIQJICHUE CUCTEMOM XUMHUYECKUX 3HAHWUH, KOTOpast BKJIFOYAECT:
OCHOBOIIOJIAraloNie TMOHATHS (XMMHYCCKHH 3JIEMEHT, aToMm, Hu30Tom, s-, P-, d-
AJICKTPOHHBIC OpPOWUTAIM aTOMOB, HOH, MOJICKYyJia, MOJIb, MOJIAPHBIH O00BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHCIICHUS, XUMHYECKas CBS3b
(KoBaJICHTHAs, MOHHAs, METAJUIMYECKas, BOJAOPOJHAs), KpUCTAJIMYECcKas peniérka,
TANBl ~ XUMHYECKHMX  PEAKIWH, PacTBOpP,  BJICKTPOJMUTHI,  HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT  JIUCCOLMALMS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pEaKIMu, XHMHYECKOE€ pPaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
BJICKTPOJIUTHYECKON TUCCOLMALNKY, epuoandeckuii 3akod J{. . MenneneeBa, 3aKoH
COXpaHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHCHUS W IMPEBPALCHUS SHEPrUM IpU
XUMHUYECKMX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK  XHWMHH,
MHUPOBO33PEHUYECKHUE 3HAHUWS, JIeKAIIUE B OCHOBE IOHMMAHUSA IPUYUMHHOCTH U
CHCTEMHOCTH XHUMHYECKUX SBJICHUN, (PAKTOJOrMYECKHE CBEJACHHS O CBOWCTBAX,



COCTaBe, MOJYYeHUU U OE30MaCHOM HCIOJIb30BAHUU BaKHEHUITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATEITbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTb YMEHHUH BBISBISITh XapaKTEpHbIE TPU3HAKU TOHITHH,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HMCIIOJIb30BAaTh COOTBETCTBYIOIIHME MOHSATHUS IPHU
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHI UCIOIb30BaTh XUMHUYECKYH) CHUMBOJIUKY JJIS
cocTaBlieHUs  (GOpMyJ  BELIECTB W  YpPaBHEHUA  XUMHUYECKHX  pEaKLUi,
cucreMarnueckyo HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHUYeCKUX BellecTB (yrapHblii ra3, YIJICKUCIBIA Ta3, aMMUak, raméHas
U3BECTh, HETalIEHas U3BECTh, MUThEBAS CO/IA, MTUPUT U JIPYTHUEC);

c(hOpMUPOBAHHOCTh YMEHUMN OIpeesaTh BaJECHTHOCTh M CTENEHb OKUCIICHUS
XUMHUYECKHX D3JIEMEHTOB B COEIUHEHUAX Pa3JIMYHOTO COCTAaBa, BUJ XHUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METaJUTMYecKas, BOJAOPOAHAs) B COCAUHEHUSX, THUII
KPUCTAJUTMYECKOM pEMIETKH KOHKPETHOT'O BellecTBa (aTOMHas, MOJIEKYIsipHasi,
MOHHAs, METaJUIMYeCKas), XapakTep Cpeabl B BOJHBIX PACTBOpPAX HEOPraHUYCCKUX
COCJIMHECHUN;

c(hopMHUPOBAHHOCTh YMEHHI yCTaHABIUBAThH MIPUHAJIC)KHOCTh HEOPTaHUUECKUX
BEIIIECTB MO HX COCTaBY K OMNpeAeIEHHOMY KJIacCy/Tpymme COCIUHEHHUH (IIPOCThIC
BEI[ECTBA — METAJUIBl M HEMETaJUIbl, OKCHUJbI, OCHOBAHHUS, KHUCIIOTHI, aM(pOTEpHBIC
TUAPOKCHUIBI, COJIH);

c(hOopMHUPOBAHHOCTh YMEHUH PacKpbIBaTh CMBICT Tepruoandeckoro 3akona Jl. M.
MeHnneneeBa U JAEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIBHYIO H
IIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh AJICKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKUX dJIeMeHTOB 1-4 mnepuonoB Ilepuoguyueckodl CHUCTEMBI XUMUUYECKHUX
anmementoB JI. M. MenzaeneeBa, HCIONB3YysA IOHATHS «S-, P-, O-37IeKTpOHHBIE
opOuTaIN», «IHEPreTUYECKUe YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MCHCHHUS
CBOMCTB XMMHYECKUX 3JIEMEHTOB M HMX COCAWHEHHU MO MNEPUOJaM M TpyIrnam
[Tepunoauueckoit cucteMbl Xumudeckux 3nemenToB . 1. Menaeneena,;

chOpMHPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIUE
XUMHUYECKHE  CBOMCTBA  HEOPraHUYECKHWX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE TE€HETUYECKOW CBS3M MEXKAY HEOPraHHUYECKUMU
BEIIECTBAMU C OMOIIBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIaCCU(PUIIMPOBATh XWMHYECKHE PEAKIHH II0
pPa3IMYHBIM TpPHU3HAKaM (YHUCIY M COCTaBy peEarupylolinxX BEIIECTB, TEILIOBOMY
3 dekTy peakiuu, W3MEHCHHIO CTCIICHEH OKHCICHHS DJIEMEHTOB, OOPaTHMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAaHHOCTh YMEHHUH COCTABIATh YPaBHEHHUS PEaAKIUHA Pa3IuYHBIX
TUTIOB, TIOJHBIE W COKpaIIEHHBIC yYpaBHEHHUS PEAKIM MOHHOTO OOMEHa, yYWThIBas
YCJIOBHUSI, TIPH KOTOPBIX ATH PEAKIIUH UAYT J0 KOHIIA;

cOpMHUPOBAHHOCT, ~ YMEHUW  TPOBOJIUTH  PEAKIHUH, IOATBEPKIAOIINE
Ka4eCTBCHHBIA COCTaB pa3JIMYHBIX HEOPTraHWYECKHUX BEIIECTB, PAacCIlO3HABATh



ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb ~ YMEHHMH  pPAaCKphIBaThb  CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIMA MOCPEICTBOM COCTABICHUS AJIEKTPOHHOIO OallaHca
ITUX PEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCUMOCTH CKOPOCTU XHUMHUYECKOU
peaKIuu OT pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOI0 PaBHOBECHS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3naeicTBus (npunnun Jle [llaTense);

chOpMUPOBAHHOCTh YMEHUW  XapaKTepH30BaTh XHUMHUYECKHE MPOIIECCHI,
JeXalme B OCHOBE IPOMBIIUIEHHOTO MOJYYEHUS CEPHOM KHUCIOTHI, aMMHakKa, a
Takke C(HOPMHUPOBAHHOCTH TMPEACTaBICHUN 00 OOIMMX HAay4YHBIX MPUHIHNAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN TPOBOJUTH BBIUYUCICHUS C KCIOJb30BAHUEM
MOHSITHSI «MacCoBasi J0JIsl BEUIECTBA B pACTBOPE», OOBEMHBIX OTHOIIECHUH Tra30B MPU
XUMUYECKUX PEaKIMsIX, MacChl BEIIECTBA WJIM 00BbEMA Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOIO M3 YYacCTBYIOUIMX B PEaAKIUH
BEIIECTB, TEIJIOBOr0 3({@eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMS] MacChl
BEILIECTB, NMPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHI COOMIOAATh MpaBHIa IMOJH30BAHUS XUMUYECKON
nocyaoi u yabopaTopHbIM OOOpYJOBaHUEM, a TaKkKe MpaBWia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSIMHU IO BBIMOJHEHHUIO J1a00OPATOPHBIX
XUMHUYECKHUX OIBITOB;

chOpPMHUPOBAHHOCTh YMEHUW IUJIAHUPOBaTh W  BBINOJHIATH XUMHUYECKUIH
AKCHEPUMEHT (pa3fioKeHUE MEPOKCHAA BOAOpPOAA B MPUCYTCTBUM KaTalM3aTopa,
ONPEAEIICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO UHAUKATOPA,
BIMSHUE Ppa3IUYHBIX (DAKTOPOB Ha CKOPOCTh XMMHYECKOW peakluu, pPEeaKIuu
MOHHOTO OOMEHa, KadeCTBEHHBIE peakIuu Ha cyiabdar-, kapOoHAT- M XJIOPHU-
AHUOHBI, HA KAaTUOH AaMMOHHs, PEUICHHE HKCIEPUMEHTAJIbHBIX 3aJay [0 TeMaMm
«Metamnb» 1 «HeMeTtanasl») B COOTBETCTBUM C MPABUIAMU TEXHUKHU O€30MMaCHOCTH
mpu 0oOpalieHuu ¢ BEIIeCTBAaMU M JabOpaTOPHBIM 00O0PYIOBAaHUEM, MPEICTABISATH
pe3yNbTaThl  XMMHUYECKOTO  JKCIIepuMeHTa B  (opme 3amucu  ypaBHEHUU
COOTBETCTBYIOIIMX peakuuidi U (QopMynmHpoBaTh BBIBOJBI Ha OCHOBE OTHUX
pEe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh yYMEHUH KPUTHYECKHM aHAJIM3UPOBATh XHUMHYECKYIO
uHOpMAINIO, TIONIYYaeMYyK) U3 pPa3HBIX MCTOYHUKOB (CpeIcTBAa MacCOBOU
KOMMYHUKalnu, THTEepHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUU coOJroaaTh npasuia JKOJIOTUYECKHU
1enecooOpa3Horo TMoBeACHUST B OBITY W TPYAOBOM JIESITEIBHOCTH B LEJIAX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYXAWOWEH NPUPOJHOW Cpenbl, OCO3HABATh
ONACHOCTh BO3JICHCTBUSI HAa YKUBBIE OPraHU3Mbl ONPENCIEHHBIX BEIIECTB, MTOHUMAS
cmbicn nokazatens [IJIK, mosicHITP Ha mnpuMmepax cHnocoObl yMEHBIICHHS U
MPEIOTBPALLICHUS UX BPEAHOTO BO3JICCTBUS HA OPTAHU3M YEJIOBEKA;



JUIsl OOYYarOIIUXCS C OTPAaHWMYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI: YMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX IIO3HAHMS BEIIECTB U
XUMHUYECKUX SBICHUM;

JUIA  CIeNbIX W CHa0OBUASIIMX OOYydYalOIUXCA: YMEHHE WCIOJb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuil JI. bpaiins mis 3anmucu XUMHYECKUX

dbopmyi.

2. COAEP)KAHUE YYEBHOT O TIPEJJIMETA
10 KVIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYECKO XUMHUH

[IpenmeT opraHMyeckod XMMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHE U 3HAYCHUE B
MOJIyYCHUH HOBBIX BEIIECTB W MaTepUalioB. Teopus CTPOCHUS OPTraHUYECKUX
coenunenuii A. M. BytnepoBa, e€ ocHoBHBIe ToJiokeHUsI. CTPYKTypHBIE (OPMYIIbI
OpraHMYeCcKUX BemlecTB. ['omoorusi, u3omepus. XUMUYECKas CBSI3b B OPraHUYECKUX
COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupuKauu OpraHUYecKUX BemiecTB. HomeHnknaTypa
OpraHMYeCKUX COEIMHEHUM (cucTeMarhueckas) W  TpUBUAJIbHBIE HA3BaHUS
Ba)KHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOABl M3YYEHHUsS] BEIIECTB M UX IMPEBpAILLCHUI:
O3HAaKOMJICHHE C 00pa3laMy OpraHUYEeCKUX BEIIECTB M MaTepuajaMu Ha MX OCHOBE,
MOJICTUPOBAHME MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOIOIEHHEe U OINUCAHUE
JEMOHCTPALMOHHBIX OMNbBITOB [0 IMPEBPAIEHUI0 OPraHUYECKUX BELIECTB MpPH
HarpeBaHuu (TJIaBJIeHUE, O0yTJIMBaHUE U TOPEHHE).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMU psia. Meran u 3T1aH —
MPOCTEUIITNE TPEACTABUTEIN alKaHOB: (PU3NYECKUEe W XWMHUYECKHE CBONCTBA
(peakuuy 3aMEIICHUs] W TOPEHUs), HAXOXKJIECHHE B TMPUPOJAE, IOJIYYCHUE U
IIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKUU psi. DTHIEH U MPONWIEH —
MPOCTEUIITNE TPEICTABUTEIN alKeHOB: (PU3NYECKHEe W XUMUYECKHE CBOMCTBA
(peakuuMyd  TUAPUPOBAHUS, TAJIOTEHUPOBAHUA, THUApPATALMH, OKHUCJICHUS U
MOJIMMEPU3ALINH ), TOJYUEHUE U TPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u wmetunOyranuen-1,3: cTpoeHHe, Ba)KHEWIINE
XUMUYECKHe cBOMcTBa (peakuus noaumepusanuu). [loaydeHwe CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN Psill. AIICTHIICH —
MPOCTEHIINIT  TpPEeACTaBUTENb aJKHMHOB: COCTaB, CTpoeHUE, (U3UYECKUE U



XUMHYECKUE CBOMICTBA (peaKklMu TUIPUPOBAHUS, TaJOT€HUPOBAHMS, TUApPATALUH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beH3on: cocTtaB, cTpoeHHE, (U3MUECKHE W XUMUYECKHE CBOMICTBa
(peakuuu rajoreHMpoBaHUsT U HUTPOBAHUS), MOJYyYEHUE W TpUMEHEHue. 1oayon:
cocmas, cmpoenue, pusuiecKue u XumuiecKue ceoucmea (peakyuu 2an02eHuposans
U HUMPOBAHUs), noayyeHue u npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTnyeckas
CBA3b MEK]y YIJIE€BOJOPOJAMH, IPUHAIICKAIIUMHU K PA3JTUYHBIM KJIACCaM.

[IpuponHble MCTOYHUKM YIiIeBOXOPOAOB. IIpupomHelii ra3 u IIOIyTHBIE
HedTsaHble Ta3bl. Hedth um €€ mnpoucxoxnenue. CrocoObl mnepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHT (TepMUYECKUM, KaTaluTUueckuil), nuponu3. I[IpoaykTbl
nepepaboTku HepTH, MX MPUMEHEHHE B MPOMBIIIJIEHHOCTH W B ObITy. KameHHBIN
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsS] BEIIECTB M UX [PEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3liamMu IUIacTMacc, KayuyyKoB U pe3uHbl, Koiekiuu «Hedte» u
«YTroyb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOIOB U TaJOr€HONPOU3BOJHBIX,
pOBEJICHNE MPAKTUYECKON PabOThI: MOTYyYEHUE ITHIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuétHrie 3agaun.

Boruncnenuss 1o ypaBHEHHIO XUMHUYECKOM peakinuu (Macchl, 00bEMma,
KOJIMYECTBA HMCXOAHOTO BEILIECTBA WJIM MPOAYKTa PEAKIMU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kuciopoaconepskanue opranu4ecKue coeJMHEHHUA

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOA M JTAHOJ: CTPOEHUE,
¢uznueckre M XMMHYECKHE CBOMCTBAa (peakuMM C AaKTUBHBIMH METaJIaMH,
raJoreHoBOJAOpOAaMHU, TOpPEHHUE), NpUMEHEHUE. BoaopoaHblie CBSI3U  MEXKAY
MOJIEKYJIaMU CIIUPTOB. JleHiCTBUE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbBIE CIIUPTHI. DTUIICHTIIUKOIb U TJIUIEPUH: CTPOCHHE, (PU3NYECKUe
U XUMHYECKHE CBOWCTBAa (B3aMMOJICHCTBHE CO IIEJTOYHBIMM  METaJIaMH,
KaueCTBEHHAsl peakUus Ha MHOIOATOMHBIE CHOUPTHI). [lelicTBME HaA OpraHu3M
yesnoBeka. [I[pumeHenune rmuepruaa U STUIICHTIIAKOIIS.

@deHoN:  CTpOEGHHWE MOJEKYNbl, (U3UYECKUE U XUMHYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anbaerunsl u kemornsl. DopMaIbACTUl, alleTAIbICTHI: CTPOCHHE, (DU3NIECKUE
U XUMUYECKHE CBOMCTBa (peakUMH OKHCJIEHUS U BOCCTAHOBJIEHHUS, Kau€CTBEHHbIC
peaKkium), NoJy4eHUE U MPUMEHEHHUE.

OnHOOCHOBHBIE MpeieNbHbIE KapOOHOBBIE KUCIOTh. MypaBbUHASI M YKCyCHas
KHUCIIOTBI: CTpOCHHE, (M3MUECKHEe W XUMHUYECKHE CBOWCTBA (CBOWMCTBA, OOIIHE IS
KJIacca KHUCIIOT, peakIus dTepuuKanumn), moydeHne u npuMenenne. CTeapuHoBas u
OJICMHOBAsl KUCIOTHI KakK MPEJCTABUTENIM BBICIIUX KapOOHOBBIX KHCIOT. Mbuia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble 3pUphl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIHU3 CIOXKHBIX
a¢upoB. XKupwl. ['maponus xkupoB. Ilpumenenue »xupoB. buonorudeckas poiib
KHUPOB.



VYrneBoasl: cocTaB, Kiaccu(pUKaus yrieBoaoB (MOHO-, U- U MOJHCAXAPHUIBI).
['moko3a — mnpocTedmmii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
dbu3nUeckue U XMMHUYECKHUE CBOMCTBa (B3aumojeinctBue ¢ ruapokcuaom menu(ll),
OKHCJIEHHE aMMHUAYHBIM pacTBOpoM okcuiaa cepedpa(l), BocctaHOBIeHUE, OpOKEHUE
[JIIOKO3bI), HAaXOXJEHHWE B MpUPOJE, MPUMEHEHUE, OHOJIOTUYECKast PpOJib.
®otocunTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman m nemnronosza kak NpupojHble noiauMepbl. CTpoeHue Kpaxmana u
Hemnoso3bl.  dPuznueckue W XMMUYECKHE CBOMCTBa Kpaxmana (TUIpOJu3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHsS BEUIECTB M HUX [PEBPAILCHUN:
npoBe/ieHrue, HAOMIOJICHHE M ONMCAaHUE JEMOHCTPAIMOHHBIX OINBITOB: TOPEHHUE
CIUPTOB, KAUEeCTBEHHbIE PEaKUUU OJHOATOMHBIX CHUPTOB (OKUCIEHUE HTaHOJa
okcuaoMm wmeau(ll)), MHOroaToMHBIX CHHPTOB (B3aUMOJACHCTBUE TJMIEpPUHA C
ruapokcugom menu(ll)), ampaernioB (OKHCIIEHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmenu(ll), B3aumMozelcTBHE Kpaxmayia € HOJOM),
pOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1o ypaBHEHUIO XHUMHYECKOM peakuuu (Macchl, 00bEMA,
KOJIMYECTBA HMCXOJHOI0 BEIIECTBA WJIM IPOAYKTAa PEaKUUHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTOTBHI Kak aM(OTEpHbIE OpraHUYecKkue coequHeHus. Puznyeckue u
XMMHYECKHUE CBOMCTBA aMUHOKUCIOT (Ha TmpuMmepe riuiuHa). buonornyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuap.

benkn kak mpUpPOAHBIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. llepBuunHasi,
BTOpUYHAST U TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBAa OEIKOB:
TUIPOJIN3, ICHATYpallns, KAaUeCTBEHHbIC PEaKIMU Ha OEIKH.

OKCHEpUMEHTAJIHBIE METOJAbl H3y4Y€HHs BEUIECTB W HX IPEBpAIlCHMI:
HaOJII0JIEHNEe M OINKCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JIEHATypalusi OCJIKOB MpHU
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUA

OCHOBHBIE MOHATHS XHMHH BBICOKOMOJEKYJSIPHBIX COEIMHEHHW: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb IOJMMEPU3ALNM, CPEIHSSA MOJEKYJsApHas
Macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALUS U MOJIUKOHICHCALIHSL.

OKCHEpUMEHTAJIbHBIE METOJAbl H3y4Y€HHs BEUIECTB W HX MPEBpAICHUI:
O3HAaKOMJIEHME € 00pa3laMH MPUPOJAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexnpeIMETHBIX CBSI3€ PU U3YYEHUU OpraHnyeckon xumuu B 10
KJIACCE OCYILECTBIISIETCS YEPE3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX



MOHATUN, TaK W TIOHATUH, SBISIONUXCA CHUCTEMHBIMH Ui OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAy4YHOTI'0 LIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHBIC TOHSTHUS: SIBICHWE, HAYYHBIM (paKT, TUIOTE3A,
3aKOH, TEOpHs, aHAIU3, CHHTE3, KJIAacCU(pUKAIMs, NEPUOAUYHOCTb, HaOJIOAEHUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICITUPOBAHHE.

®dusuka: Marepus, OSHEprus, Macca, aTroM, D3JEKTPOH, MOJIEKyJa,
HHEPTeTUUECKUI YPOBEHbB, BEIIECTBO, TE€JI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA,
¢u3nyecKue BeTMINHBI U €IUHUIBI UX H3MEPEHUSI.

buonorus: kinerka, opraHusMm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OWOIOTMYECKH aKTHBHBIE BemiecTBa (O€IKH, YIJIEBOABI, IKUPHI,
(bepMeHTHI).

['eorpadus: MuHEpasbl, TOpPHBIE TOPOJIBI, TOJE3HBIE HCKOMAeMble, TOILTUBO,
pecypchl.

TexHomorusi: MUIIEBbIE MPOYKTH, OCHOBBI PAallMOHATBLHOTO MUTAHUS, MOIOIIHE
CpeICTBa, JIEKAPDCTBCHHBIE M KOCMETHYECKHE Tpenaparbl, MaTepHaibl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XUMHUYECKUN d7eMeHT. AToM. Sipo atoma, H30TOIbI. DIEKTpOHHAsT 000I0YKa.
DHepreTuyeckre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOWTanu, s-, P-, O- 3JIeMEHTHI.
Oco0OeHHOCTH pachpeeseHUs] AJIEKTPOHOB IO OpOUTANIsIM B aTroMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOHPUTYpAIUsi AaTOMOB.

[lepuonuueckuit 3akoH u lleproanyeckas cucteMa XUMHUYECKUX AJIEMEHTOB [1.
N. MengeneeBa. CBs3b mnepuoandeckoro 3akoHa u Ilepronnyueckoil CHCTEMBI
xuMuuecknx 3ieMeHToB [[. U. MenpaeneeBa ¢ COBPEMEHHOM TEOpPUENW CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHSI CBOWCTB XUMHUYECKUX DJIIEMEHTOB U
o0pa3yeMbIX UMM TIPOCTHIX U CIIOKHBIX BEIIECTB MO TPYIaM U TieprojaM. 3Ha4eHHE
MIEPUOIUYECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XUMHUUYECKass CBA3b. Buabl XMUMHUYECKOH CBS3HM
(KoBaJIeHTHAsl HEMOJISIpHAsT M TOJIApHAsi, HOHHAs, MeTajuindeckas). MeXaHU3MbI
oOpa3oBaHHsS KOBAJICHTHOM XUMHUYECKOW CBsi3W (OOMEHHBIH ©  JOHOPHO-
akuenTopHbelil). Bopopoanass cBA3b. BalleHTHOCTb. OIEKTPOOTPULATEIBHOCTD.
Crenensb okucnenus. IoHbI: KATUOHBI U AHUOHBI.

BemniectBa MONEKYIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. [UIBI KPUCTAUNIMYECKUX PEUIETOK. 3aBUCUMOCTH CBOMCTBA
BEIIECTB OT THIA KPUCTAIIMYECKON PEIIETKH.

[TondaTne o npucnepcHbIX cucremMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBast 10Jis1 BEIIECTBA B pACTBOPE.



Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenxkiatrypa
HEOPraHUYECKUX BEIIECTB. ['eHeTnueckas CBA3b HEOPraHUYECKUX BEUIECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJIaccam.

Xumunueckass — peakius.  Knmaccudukanus — XMMUYECKHMX — peaknuil B
HEOPraHUYECKOM M OPraHUYECKON XUMHUU. 3aKOH COXPAHEHHUSI MACCHI BEIIECTB, 3aKOH
COXpPAHEHHUS U MIPEBPAIICHUS SHEPTUU MTPU XUMUYECKUX PEAKIIUAX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3inyHbIX (hakTopoB. OOpaTtumble
peakuuu. XuMHUYecKoe paBHOBecue. DakTopbl, BIHUSOIME HAa COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTnyeckas aucconuanus. CuiibHbIe U ciadbie dekTpoiauThl. Cpeaa
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasl, HEUTPAJIbHAS, 11EJI0YHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEpUMEHTAIbHBIE METOJbl M3YYEHMs BEIIECTB W MX MPEeBPALICHUIL:
neMoHcTpanusa tabnun «llepuogudeckas cucrema Xxumudeckux sjaeMeHtoB J[. .
MenneneeBay, H3y4eHHE MOJEIEH KPHUCTAUIMYECKUX PEIMIETOK, HaOII0JeHUEe U
OMHMCaHWEe JEMOHCTPAIIMOHHBIX M JTA0OPATOPHBIX OMBITOB (Pa3IOKEHHE TMEPOKCH]IA
BOJIOPO/Ia B MIPUCYTCTBUU KaTaJIM3aTOpa, ONPECIICHUE CPEIbl PACTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCATBHOTO HWHAMKATOPA, PEaKIIMM MOHHOIO OOMEHa), MPOBEICHUE
NpakTHYeCKO paboThl «BiusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peaKkIum».

Pacuérnble 3agaun.

Pacuérel 1o  ypaBHEHUSIM XUMHUYECKUX  pEakluii, B TOM  YHCIIE
TEPMOXHUMHUYECKHE PACUETHI, pACUETHI C MCIOJIb30BAHUEM IOHATHUS «MAcCOBasl JOJIS
BEILECTBAY.

Heopranuuyeckast xumust

Hewmeramnel. [Tonoxenne HemetaiioB B Ileproandeckon cucteMe XUMHUYECKUX
anementoB J[. U. MenneneeBa U OCOOCHHOCTH CTpOEHMsI aTOMOB. Duznueckue
CBOMCTBa HEMETAJUIOB. AJLIOTPOINHS HEMETAJUIOB (Ha HpHUMEpPE KUCIOPOJIa, CEpHI,
docdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
docdopa, yraeposaa u KpeMHUS) U UX COSAMHEHHUH (OKCUAO0B, KUCIOPOICOACPKAITUX
KHCJIOT, BOJOPOJHBIX COETUHEHHH).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHM.

Mertamisl. Ilonoxenne meramnoB B Ilepuoamyeckoil cucTEME XHUMUYECKHAX
anemenToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJICKTPOHHBIX 000IOUYEK
aToMoB MeTaiioB. OOmme Qusndeckue cBoiicTBa MeTaioB. CIulaBbl METAJIIOB.
DNEKTPOXUMUYECKUHN PsiJl HAMIPSKEHU METAILIOB.

XWUMHUYECKHE CBOMCTBA Ba)XKHEHUIINX METAUIOB (HATpUM, Kajaui, KaJbIUH,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUH.

OO6uue cnocoObl moJiyueHUs: MeTauioB. [IpuMeHeHHWe MeTaioB B OBITY H
TEXHHKE.



OKCINEPUMEHTAIBHBIE METOJbl M3YYEHHs BEIIECTB W MX MPEBPALICHUIL:
M3YUYEHUE KOJUIEKIMU «MeTalbl U CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIICHHE
AKCHEPUMEHTAIBHBIX 3a/lay, HAONIOJEHUE U OINUCAHHE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THAPOKCHUIA ATIOMUHHS C PacTBOpAMHU
KHUCJIOT U IIeJ04Yel, KaYeCTBEHHbIC PEAKIIMU Ha KAaTUOHBI METAIIJIOB).

PacuérHbie 3anaum.

Pacuérhl macchl BemlecTBa WM 00bEMa ra3oB MO H3BECTHOMY KOJUYECTBY
BEIlIECTBA, Macce WU OOBEMY OJHOIO M3 YYacCTBYIOIIMX B PEAKIUH BEIECTB,
pacu€Thl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIU OJHO U3
BEILIECTB UMEET MPUMECH.

XuUMUS U )KU3Hb

Ponp xumuu B oOecrieueHUH SKOJOTHYECKON, DHEPreTHUUECKOW M MHIIEBOMN
0€30MacHOCTH, Pa3BUTUU MeIulMHBL. [loHATHE O Hay4YHBIX METOAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenust 06 OOUMX HAYYHBIX MPUHIMUIAX MPOMBIIIUICHHOTO MOJTYyYCHHS
BOKHEHIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB W MaTEpUAIOB: Ba)KHEHUIIUE CTPOUTEIbHbBIC
MaTepuabl, KOHCTPYKIIMOHHbIC MaTepUalibl, KPaCKH, CTEKJIO, KEpAMHUKa, MaTEpUaJIbI
JUTSL JIEKTPOHUKH, HAHOMATepHUalbl, OpPraHNnYeCKrue U MUHEpaJIbHbIE YI0OpEHHUS.

XAMHUST W 3I0pOBbE UEJOBEKAa: IpaBWIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuja 0€30MaCHOTO MCIOJIb30BAHUS MPEnapaToB OBITOBON XUMHUU B
NOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzarys MeXIpeAMETHBIX CBSI3eH NIPU U3yYCHUHU OOIEH U HeOpPraHMIEeCKON
xuMuH B 11 Kimacce ocymiecTBisieTcsl Yepe3 UCIOIb30BaHNe KaK OOIINX €CTeCTBEHHO-
HAyYHBIX MOHATUH, TaK W TOHSITUH, SBISAIOMIMXCS CUCTEMHBIMU JISI OTIAEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAy4YHBI (aKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHalW3, CHUHTE3, KiIaccupukanus, MepUOAUYHOCTh, HaOIIOACHUE,
JKCIIEPUMEHT, MOJIECIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusukKa: mMarepus, SHEPrus, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAaJIUOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEUIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (M3MYECKUE BEIMYMHBI W CIUHUIIBI UX
U3MEpPEHUS, CKOPOCTb.

buonorms:  kmeTka, opraHu3M, OJKOCHCTeMma, Owocdepa, Makpo- W
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: mMuHEpanIbl, TOPHBIE MOPOJBI, TOJE3HBIE HCKOMAEeMble, TOTIUIHBO,
peCypCHI.

TexHonorus: XUMHUYECKas MPOMBIIIJICHHOCTh, METAJUIyprusi, MNPOU3BOJCTBO
CTPOUTENBHBIX MAaTEPUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOM3BOACTBO, NUIIEBas
MIPOMBIIIIEHHOCTb, dbapMmalieBTHUYECKAS MIPOMBIIIIEHHOCTb, MIPOU3BOACTBO



KOCMCTHYCCKHUX IIPEIapaTroB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATCPHAJIOB,
QJICKTPOHHAA NPOMBIIIIICHHOCTh, HAHOTCXHOJIOTUH.



3. TemaTuuyeckoe IJIAHUPOBAHUE

Pa3znen OcHoBbl opranuyeckoii xumum 10 kiaace

684acos

Tembl Ko OcHoBHOE conepxaHue XapakTepucTHKAa OCHOBHBIX BU0B OcHOBHBIC HANIPABJICHUA
Ja NeAATeJIbHOCTH 00y4aromerocs BOCIIMTATEIbHOM
4ya AeATeTbHOCTH
co
B
[losiBeHne n 7 [TosiBneHne u pa3BUTHE OPraHUYECKON XUMHH KaK OOBACHATD, TOYEMY OPTaHUYECKYIO XUMHIO 1.I'paxxnanckoe
pazBuTHe Hayku. [Ipeamer opranndeckoit xumun. Mecto u BBIJICJIIIN B OTACIIBHBIN pa3Jesl XUMUU. BOCIIUTAHHE
OpraHNYeCKOn 3Ha4YEHHE OPTAaHUYECKOU XMMUU B CHCTEME [lepeunciaTb OCHOBHBIE IIPEIITOCHUIKH 2.ITatpuotnueckoe
XMMUH KaK HaAyKH. €CTECTBEHHBIX HAYK. BO3HUKHOBEHHSI TEOPHH XUMHYECKOTO CTPOEHHUS. | BOCIIUTAHHE

XuMHugecKoe CTPOCHHEC KaK MOPAAO0OK COCANHCHU A
ATOMOB B MOJICKYJIC COTJIACHO MX BAJICHTHOCTH.
OCHOBHBIE ITOJIOKCHHS TECOPHUU XUMHUUYCCKOT'O

OOBACHATD, YTO HY)KHO YYUTHIBATh NPU
COCTAaBIIEHUU CTPYKTYPHOU (HOPMYJIBI
OpraHn4yecKoro Bemecrsa. Paznuyars Tpu

3.JlyXOBHO-HpPaBCTBEHHOE
BOCIIUTaHUE
4.OcreTnueckoe

CTPOEHUS OPTaHUYECKUX COeTMHEHUN OCHOBHBIX THIIA YTJIEPOIHOTO CKEJeTa: BOCITUTaHHE
A.M. BytnepoBa. YTiepoaHbIi CKEJIET OPraHuueCcKOl | pa3BETBIEHHBIN, HEPA3BETBIEHHBINA U 5.1lenHoctu Hay4HOTO
MoJIeKyNbl. KpaTHOCTh XUMUYECKO CBS3H. nukIndeckuif. OnpenensaTh HaTH4Ue aTOMOB MO3HAHUS

3aBUCHUMOCTh CBOMCTB BELIECTB OT XUMHUYECKOTO
cTpoeHust MoJekyi. M3omepus u uzomepsl. [lonstue
0 ¢yHKIIMOHANBHOU rpymie. [IpuHIuIbI
KJIacCU(UKAIUU OPraHUYECKUX COCIUHEHUIH.
Cucremarnueckasi MeXIyHapoaHAsi HOMEHKJIaTypa 1

yriepoaa u BOAOpOoaa B OPraHuuCCKUX
BCIIECTBAaXx. 3HaTB, KakK OIIpCACJIUTb HAJIMYHUC
aTOMOB XJIOPa B OPraHu4CcCKOM BCIICCTBC.
PaznuuaTe nousTHs «IJICKTPOHHAs 000704Ka» U
QJICKTPOHHAasA Op6I/ITaJ'IL)>.

6.DopmupoBanue
KYJIBTYpPbI 3J0POBBS

7. TpynoBoe BociUTaHUE
8.OKkonoruyeckoe
BOCITUTaHHE

MIPUHIIUIIBI 00pa30BaHUs Ha3BaHUM OPraHUYECKUX H3o6paxaTh ANEKTPOHHbBIE KOH(UTYypaluu

COEMHEHMIA. aTOMOB DJJIEMEHTOB 1-T0 M 2-II TMEPHOJIOB C
MOMOIIBIO  3JICKTPOHHBIX M rpapUYecKHX
AJIEKTPOHHBIX (HopMyI.
OOBACHATD MEXaHHU3M o0Opa3zoBaHUs u
0COOEHHOCTH O- U K-
CBSI3CH.
[epeuncnsre TIPUHITHIIBI KJaccu(QUKaIUm




OPraHuYEeCKUX COCTUHECHU M.
Onpenenarb NPUHAICKHOCTb OPraHUYECKOTO
BEIIECTBA K TOMY WJIM HHOMY KJIaccy MO

CTPYKTYpHO# popmyie
AJIKaHBbI. Anxkanbl. CTpoeHHE MOJIEKYJIbl METaHA. OOBsACHATD IPOCTPAHCTBEHHOE ctpoenue | 1.I'paxxnanckoe
I'omonoruueckuii psx ankaHos. 'omosnory. MOJIEKYJl QJIKAHOB HA OCHOBE IIPEACTABJIICHUM O | BOCIIMTaHUE
Howmenkinarypa. 3omepus yraepoaHoro CKenera. rudpuar3auy opouTaiel atomMa yriepo/a. 2.Ilatpuotrueckoe
3aKOHOMEPHOCTU U3MEHEHUS PU3NYECKUX CBOMCTB. | M3roTaBiauBaTh MOJEIN MOJIEKYJ AJIKAHOB, BOCIIUTaHHE
XuMHYecKHe CBOMCTBA (Ha MpUMeEpe MeTaHa U PYKOBOJICTBYACH TEOpUENH XUMHUUYECKOTO cTpoeHus | 3.JlyXOBHO-HpPaBCTBEHHOE
JTaHa): peaKuy 3aMelleHns (TaJoreHupoBaHue), OpraHuyYecKux BeiecTB. OTIMYaTh TOMOJIOTH OT | BOCIIUTaHHE
JETUIPUPOBAHUS KaK CIIOCOOBI MOTYyUEHUS nzomepoB. Ha3pIBaTh ankaHbl 10 MEXIyHApOIHOHN | 4.0cTeTHueckoe
BAYKHEHIIINX COCJMHEHUH B OpraHMuecKOM CHHTe3€. | HoMeHKIaType. CoCTaBisTh ypaBHEHUS BOCITUTaHHE
['opeHne MeTaHa Kak OIMH U3 OCHOBHBIX HCTOYHUKOB | XUMUYECKNX PEAKIUHN, XapaKTePU3YIOIINX 5.Ilennoctn Hay4HOT'O
TEIUIa B MPOMBIIIJIEHHOCTH U ObITy. HaxoxneHue B XMMHYECKHE CBOMCTBA METAHA U €r0 TOMOJIOTOB. | TIO3HAHUS
MIpUPOJIE U IpUMEHEHNE anKaHoB. [loHsTHE O Pemath pacuérHbie 3amaun Ha BbIBOJ (Qopmyinbl | 6.DopmupoBaHue
LIHKJIOAJIKAHAX. OpraHNYEeCcKOro BellecTBa KYJIbTYpPbI 3J0pPOBBS
7. TpynoBoe BoCIUTaHUE
8.DK0JIOTH4ECKOe
BOCIIUTaHUE
AJIKEeHBbI Ankensl. CmpoeHue MoneKyivl SmuieHd. OOBACHATH MPOCTPAHCTBEHHOE CTPOCHHE 1.I'paxk1aHCKOE BOCIHTAHHE

I'omonoruueckuii psan ankeHoB. HoMenknatypa.
N3oMepust yriepogHOro ckenera U MoJI0kKeHUs
KpaTHOM CBSI3U B MOJIEKYyJIe. XMMUUYECKUE CBOMCTBA
(Ha mpuMepe TUIIEHA): peaKuy IPUCOeINHEHUS
(ramoreHupoBaHue, cuopuposanue, TUApaTaIus,
2UOPOo2aNo2ceHUPOBaHue) Kak Crioco0 MmoaydeHus
(YHKIIMOHATBHBIX TPOU3BOHBIX YTIIEBOJAOPOIOB,
ropenus. [lonumepusanus 3TuiIeHa KaK OCHOBHOE
HarpaBJIeHUE ero ucrnojb3oBanus. [lomusTunen kak
KPYITHOTOHHAKHBIA MPOIYKT XUMHUYECKOTO
npou3BoJicTBa. [IpuMeneHme sTuieHa.

MOJIEKYJIbI 3TUJICHA Ha OCHOBE MPEJICTABICHUM O
rubpuaAn3aIy aTOMHBIX OpOuTane yriepoia.
N3006paxaTh CTPYKTYpHbIE (GOPMYIIBI ATKEHOB U
UX pa3ioKeHus. 3HAKOMCTBO C U30MEPOB,
HA3bIBATh AJIKEHBI 10 MEXIYHAPOIHON
HOMEHKJIAType, COCTaBIATh (OPMYJIbl ATKEHOB 110
ux HazBaHUAM. [lepeuncnsaTe cnocoObl MoxydeHus
QJIKEHOB U 00JIACTH UX MPUMEHEHHUSI.

CocTaBisTh ypaBHEHUS XUMHUECKUX PEAKLIUM,
XapaKTepPU3YIOIINX XUMUYECKIE CBOMCTBA
ankeHoB. [lonyuaTs 3TuneH. JJokasbiBaTh
HEIpeAeNbHbINA XapaKTep 3TUJIEHA C TIOMOLIbIO
KaueCTBEHHOM peaKI Ha KPaTHBIE CBSI3U.

2.IlaTpuoTmaeckoe
BOCIIUTAHUE
3.lyxOBHO-HpPaBCTBEHHOE
BOCIIUTAHUE
4.3cTeTnyeckoe BOCIIUTaHNE
5.1leHHOCTH HAay4YHOrO
MIO3HAHUS

6.DopMHpoBaHUE KYJIbTYpPbI
30POBBSI

7. TpynoBoe BOCIIUTAHUE
8.OKonoruueckoe
BOCITUTAHUE




AnkaaueHbl u Anxanuensl u kayayku. [lonstue 00 ankaaueHax kak | CoCTaBisATh ypaBHEHUSI XUMUUYECKUX PEAKLIUM, 1.I'paskraHCKOE BOCITUTAHHE
Kay4yKH. YIII€BOOPOJAaX € ABYMS JBOMHBIMU CBS3SIMHU. XapaKTEPU3YIOLMX HETPEIEIbHBIN XapaKTep 2 ITarpuoruyeckoe
[Momumepu3zauus nuBuHmIA (OyTaaueHa-1,3) kak KA UEHOB. BOCIIMTaHUE
CIIoco0 TOJIYYEHHs CHHTETHYECKOTO KayqyKa. 3.lyxoBHO-HpaBCTBEHHOE
HarypanbHbIi 1 CHHTETUYECKUN KaydyKH. BOCTIMTAHHC
4.3cTeTnueckoe BOCIIUTaHUE
Bynkanuzauus kayuyka. Pezuna. [Ipumenenue 5
.IleHHOCTH Hay4HOrO
Kayuyyka u pe3unblllonstue 5)6 aJKaJeHax Kak O3HAHIS
YTIIEBOJIOPOJIaX C ABYMS JBOMHBIMH CBSI3SIMU. 6.(DOPMHPOBAHIE KYIHTYbI
[Honumepu3zanus nuBuHuIa (Oyraauena-1,3) kak 3710POBbA
croco0 MOJIYYCHUA CHHTCTUYCCKOI'O KaydyKa. 7‘pr);[o]30e BOCIIUTAHUE
HarypanbHblii 1 CHHTETUYECKUN KaydyKH. 8.0konornueckoe
Bynkanuzanus kayuyyka. Pezuna. [Ipumenenue BOCITUTaHUE
Kay4dyKa U PE3UHBI.
AJIKHHBI. Ankunbl. CTpO€HHE MOJIEKYJIbI alleTHIICHA. OOBACHATHSP-TUOPHUINU3AIUIO U 1.I'paxxmanckoe
IN'omonoruueckwii psin ankuHoB. HomeHkiatypa. MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIIbI BOCIIUTAHHE
N3omepust yriiepoJHOTO CKeleTa M MOJI0KEHUS aleTusIeHa, Ha3bIBaTh TOMOJIOTH alleTUJIeHa TI0 2.IlatpuoTrueckoe
KpaTHOM CBSI3U B MOJIEKYyJIe. XMMHUUYECKUE CBOMCTBA | MEXAYHAPOIHOW HOMEHKJIATYpE, COCTaBIIATh BOCIIMTaHUE
(Ha mpuMepe aneTHIIeHa): peakliy IPUCOEINHEHUSI | YPaBHEHUS peakiuil, XapaKTepU3YIOIIHNX 3.JlyXOBHO-HpPaBCTBEHHOE
(ramoreHupoBaHue, TUAPUPOBAHUE, THPATAIHS, XUMUYECKHE CBOMCTBA AllETUIICHA. BOCIIUTAHHE
TUAPOTATIOTCHUPOBAHKE) KaK CIIOCO0 TOJTydeHUS 4.9cTeTnyeckoe
MTOJIMMEPOB U JIPYT'UX MOJIE3HBIX MPOAYKTOB. BOCIIUTAHHE
['openue anernneHa Kak UCTOUHUK 5.1lenHoctu Hay4HOTI'O
BBICOKOTEMIIEPATYPHOTO IIJIAMEHU I CBAPKHU U MTO3HAHUS
pe3ku meTtauioB. [Ipumenenue anerusieHa. 6.DopMupoBaHUE
KYJIbTYpbI 310POBbs
7.TpynoBoe BociuTaHue
8.OKkonoruyeckoe
BOCIIUTAHHE
ApeHbl Apensbl. beHsoun kak npeacraBuTens apoMaTuueckux | OOBICHATH 3JEKTPOHHOE U TPOCTPAHCTBEHHOE 1.I'paxxnanckoe
yriaeBoaopoaoB. CTpoeHne MOJIEKy bl OeH3011a. CTpOEHUE MOJIEKYJIbl OeH30J1a. BOCIIUTAHHE
XUMHUYECKUE CBOMCTBA: PEAKLIUH 3aMEIICHUS N3006paxaTs CTpYKTYpHYIO hopMyny OeH305a 2.Ilatpuotnueckoe
(ramoreHHpoBaHUE) KaK CIOCO0 MOTy4eHUS JIBYMsI CTIOCOOaMHu. BOCIIUTAHHE

XMMHMYECKUX CPECTB 3aIMUTHI PACTECHUH,
npucoeMHeHNs (THAPUPOBAHUE) KaK

OOBsCHATD, Kak CBOICTBA O€H30J1a 00YCIIOBIICHBI
CTPOEHHEM €T0 MOJICKYJIbI.

3./lyXOBHO-HPAaBCTBEHHOE
BOCIIUTaHHE




JI0Ka3aTeIbCTBO HENPEICIbHOIO XapakTepa OeH301a.
Peakuus ropenus. Ilpumenenue 0enzona.

CocraBisaTh ypaBHEHUs
XapaKTepU3YIOIIUX XUMHUYECKUE
OeH30J1a ¥ €ro roOMOJIOTOB

peakuuid,
CBOMCTBA

4.9CTeTUYECKOE
BOCIIUTAHHE
5.Ilennoctu
MTO3HAHMS
6.®opMupoBaHue
KYJIBTYPBI 3JI0POBBS

7. TpynoBoe BOoCIUTaHUE
8.OKonoruvyeckoe

Hay4HOI'O

BOCITUTaHHE
IIpupoansie [IpupoHBIE HCTOYHHUKH YIIIEBOIOPOIOB. XapakTepu3oBaTh COCTAB MPUPOJTHOIO raza u 1.I'paxxnanckoe
HCTOYHHMKH [Ipuponausiii ra3. Hegte. [lonyTHble HETAHbBIE Ta3bl. | MOMYTHBIX HEPTSIHBIX Fa30B. BOCIIUTAHUE
nepepadorka KamenHnslit yrois. XapakTepusoBarb crocoObl nepepabotku HedTu. | 2.I1aTpuoTHueckoe
yIJIeBOIOPO/10B [TepepaboTka nedtu. Ileperonka nedru. OOBACHATH OTIMYKE OCH3WHA MPSAMOM TIEPETOHKH | BOCITUTAHUE
Pextuduxanmonnas koinonHa. bensun. Jlurpou. OT KpPEKUHT-O€H3MHA 3.JlyXOBHO-HpPaBCTBEHHOE
Kepocun. Kpexkunr nedrenpoaykroB. Tepmuueckuii BOCITUTaHUE
Y KaTaJuTU4YeCKui KpekuHru. [Tuponus. 4.9cTeTnyeckoe
BOCITUTaHHE
5.1lenHoctu Hay4HOTO
MTO3HAHMS
6.DopmupoBaHue
KYJbTYpbI 30POBbsI
7. TpynoBoe BocIUTaHUE
8.0Kkonoruyeckoe
BOCIIUTAHHE
Cnuprsl Crnuptsl. Knaccuduxanus, HomeHKIaTypa, OO0BscHATH 00pa3oBaHUE BOJOPOIHOM cBsi3u U € | 1.I'pakmaHckoe
(heHobI M30MepHsl CIUPTOB. MEeTaHO U 3TaHOJI KaK BIIUSIHUE HA (pU3MUECKHEe CBOICTBA CIIUPTOB. BOCIIUTAHHE
MIPEICTAaBUTENH MPEAETbHBIX OJJHOATOMHBIX CIUPTOB. | COCTaBIATh CTPYKTYpHBbIE (GopMyinbl crnupTtoB u | 2.Ilatpuotuueckoe
XUMHYECKUE CBOMCTBA (Ha MpUMEpPEe METaHOa U UX  H30MEpOB,  Ha3blBaTb  CHOUPTBl IO | BOCIIMTaHUE

9TaHOJ'Ia)Z B3aMMOJICUCTBHE C HaTpHUECM KaK CIoco0
YCTAHOBJICHUA HAJIMYUS TUAPOKCOIPYHIIbI, pCaKIusd €
TaJIOTCHOBOJOPOdaMU KaK croco0 MOJIYyUCHUA
paCTBOpHTCHeﬁ, ACTUApaTalrsid Kak croco6
MOJIYYCHHS 3TUJICHA. Peaknus TOpPCHUA: CIUPTHI KaK
TOIIJIMBO. HpI/IMeHeHI/Ie MECTaHOJIa K 3TaHOJIa.
DU3NOJIOrHYECKOe ICHMCTBUE METaHOIa B ATaHOIa Ha

MEXTyHApOHOH HOMEHKJIIAType.

OOBACHATL 3aBHCHUMOCTh CBONCTB CIHPTOB OT

Hanuuus GyHKIHOHAIbHOU rpymmsl (-OH).

CocraBasaTh ypaBHEHUS peaxiui,

XapaKTepU3YIOIINX CBOMCTBA CIIUPTOB.
XapakTepu3oBaTh (PU3UOIOTHIECKOE EHCTBHE
MeTaHoJIa ¥ 9TaHoJa. [I[poBOIUTH KaUeCTBEHHYIO

3.JlyXxOBHO-HpPaBCTBEHHOE
BOCIIMTaHUE
4.9CTeTHYECKOE
BOCIIMTAHUE
5.1lenHocTH
TO3HAHUS
6.PopMupoBaHue

HAy4YHOT'O




OpraHu3M 4YeJOBEeKa. DTUIICHTJIMKOb U TIUIEPUH
KaK MPEJCTABUTEIN MPEeIbHBIX MHOTOATOMHBIX
cnupToB. KauecTBeHHAs peakiusi HA MHOTOATOMHBIC
CIUPTHI M €€ IPUMEHEHUE JIJISl PACIiO3HABAHUS
TJIMIIEPUHA B COCTaBE KOCMETHYECKUX CPECTB.
[IpakTHdeckoe MPUMEHEHNE YTHIICHTIIUKOJIS U
rmnepuHa. @eHon. CTpoeHre MOJICKYITBI ()eHOJIa.
Bzaummnoe enuanue amomoe 6 monexyne penona.
Xumuueckue ceoticmsa. 3aumooelicmeaue ¢
Hampuem, 2uOPOKCUOOM Hampus,, OPOMOM.
[Ipumenenue denona.

PCaKMO HAa MHOTOATOMHBIC CITUPTHI.
OOBSCHATH 3aBUCUMOCTH CBOWCTB ()eHONIa OT
CTpOCHHA C€ro MOJICKYJIbl, B3aMMHOC BJIMAHUC
aTOMOB B MOJIEKYJIe Ha puMepe (eHoa.

CocraBisaTh ypaBHEHUS peakuui,
XapaKTePU3YIOIUX XUMUYECKHE CBOICTBa
denomna

KYJIBTYPBI 310POBbA

7. TpynoBoe BoCIUTaHUE
8.OKomoruyeckoe
BOCIIMTAHUC

Aabaerunabl,kapoo
HOBbI€ KHCJIOThI

Anbneruapl. Meranans (popmanbsiaerun) u sTaHalb
(ameranmbaerua) Kak MPeACTaBUTEIN MPEACITbHBIX
anpJieru1oB. KauecTBeHHBIE peakiuy Ha
KapOOHWIBHYIO TPYIITY (PeaKIus «cepeOpssHOTO
3epKayiay, B3aumoiericTeue ¢ rugpokcuaom meau (1)
U UX MpUMEHEHHE U1 0OHApYKEeHUsI TPeAETbHBIX
aJIbJIETUJI0OB B IPOMBIIIIICHHBIX CTOYHBIX BOJIAX.
TokcuyHOCTh anbaeruaoB. [Ipumenenue
dbopmanpaeruaa u anetanpaeruaa. Kapoonosoie
KHUCIIOTBI. YKCYCHAsl KUCJIOTa KaK MpeACTaBUTEIh
MpeieIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
XHUMHUYECKUE CBOMCTBA (HA IPUMEPE YKCYCHOM
KHCIIOTBI): pEaKIUU C METaJUIaMU, OCHOBHBIMH
OKCHJaMH, OCHOBAHUSIMU U COJISIMH KaK
MOATBEPKICHUE CXOACTBA C HEOPraHUYECKUMU
kucnotamu. Peakuus stepudukanmuu kak cnocod
MOJIy4eHUsl CIOXKHBIX 3¢upoB. [Ipumenenue
YKCYCHOM KuCHOThL. [IpencTaBieHne o BICIINX
KapOOHOBBIX KUCIOTaX.

CocTaBasaTs pOpMyIbI H30MEPOB U TOMOJIOTOB
aJbJACTU/IOB Y HA3BIBATh MX MO0 MEXKIYHAPOTHOM
HOMeHKIaType. OOBSICHATh 3aBUCUMOCTh
CBOMCTB aJIbJICTUJIOB OT CTPOCHUS UX
byHKIIMOHAIRHOM Tpymbl. [IpoBOAUTH
KayeCTBEHHbIE PEAKIIMH Ha aJIbJETU/IbI.
CocCTaBiATh YpaBHEHUS PEAKIU,
MOATBEPKIAIOLINX CBONCTBA allbJIeTU/IOB.
CoctaBasaTs GOpMyIbI H30MEPOB U TOMOJIOTOB
KapOOHOBBIX KUCIIOT ¥ Ha3bIBATh UX IO
MeXIyHapOAHON HOMEHKIaType. OObSICHSTD
3aBHCHUMOCThH CBOMCTB KapOOHOBBIX KUCIIOT OT
Hanuuus pyHkuuoHaiabHou rpymmsl (-COOH).
CocTaBisITh YypaBHEHUS PEAKLIUM,
XapaKTEePU3YIOIINX CBONCTBA KApOOHOBBIX
kuciaot. [lonyyats yKCyCHYIO KHCIIOTY U
JIOKa3bIBaTh, YTO 3TO BEIIECTBO OTHOCUTCS K
KJ1accy KuciaoT. OTanyaTh MypaBbUHYIO KUCTIOTY
OT YKCYCHOM € IOMOILIbIO XUMHUYECKHUX PEAKIIUM.
Pacno3snaBate  opraHuueckue — BellecTBa  C
MOMOIIIbIO KAUYECTBEHHBIX PEAKIIHII.

1.I'paxxnanckoe
BOCTIMTAHHE
2.ITatpuotnueckoe
BOCIIMTaHUE
3.JIlyXOBHO-HPaBCTBEHHOE
BOCIIMTaHUE
4.9cTeTn4eckoe
BOCIIMTaHUE
5.1leanoctu
TO3HAHUS
6.DopMupoBaHUE
KYJbTYPBI 3I0POBbSI
7.TpynoBoe BOCIIUTaHUE
8.OKomoruueckoe
BOCIIMTaHUE

HAay4dYHOI'O




Caoxnble
3¢upsl. ZKupsl

Crnoxuble 3¢upsl 1 xupbl. CI0KHBIE PUPHI
KaK MPOAYKThI B3aUMO/IEHCTBUS KapOOHOBBIX KUCIIOT
co cnupramu. [IpumeHeHne cnoxHbIX 3PUPOB B
MUIIEBOH 1 Tap(IOMEPHON MPOMBIIIICHHOCTH.
XKupsl Kak ciokHbIe 3(PUPHI TIULEPUHA U BBICIIUX
KapOOHOBBIX KUCJIOT. PacTuTenbHble U )KUBOTHBIE
YKUPBI, UX cocTaB. Pacrio3HaBaHUe pacTUTEIbHBIX
YKUPOB HAa OCHOBaHUH UX HENPEAEIBLHOIO XapaKkTepa.
[Ipumenenue kupoB. I'Mapoau3 niam oMblIEHUE
KHUPOB KaK Cr10co0 MPOMBILIUIEHHOTO TOJTYYEeHHUS
COJIEH BBICIITUX KapOOHOBBIX KHCJIOT. MBIJIA KaK COIH
BBICIITUX KapOOHOBBIX KMCJIOT. MOrOIINe CBOMCTBA
MbLIa.

CocTaBnsTh ypaBHEHHUs peakuuii aTepudukanuu.
OOBACHATD, B KAKOM CJIy4ae FUAPOJIU3 CIOKHOTO
a¢upa HeoOpaTUM.

OOBACHATD OMOJIOTUYECK POJIb KUPOB.
Cobmnroath mpaBmiza 6€30MacHOTO 0OpaIIeHHs CO
CpeICTBaMU ObITOBOM XUMHUHU

1.I'paxxnanckoe
BOCIIUTaHUE
2.Ilatpuotnyeckoe
BOCIIUTaHHE
3./lyXOBHO-HPaBCTBEHHOE
BOCITUTaHUE
4.Octernueckoe
BOCITUTaHUE
5.lennoctu
MTO3HAHUS
6.®opMupoBaHue
KYJIBTYPBHI 3I0POBbSI

7. TpynoBoe BoCcIUTaHUE
8.0Kkonorn4yeckoe

Hay4HOT'O

BOCITUTaHHE
TJIEBOJIBI. A(pUKaIS BOJIOB. 1.I'paxxianck
VIaeBoab Yraesonsl. Knaccnuxanms yriesoso OOBACHATH OMOJIOTUYECKYIO POJIh TIIFOKO3BI. PAKIAHCKOC
Haxoxnenue yrieBooB B npupoje. ['moko3a kak BOCIIMTAHUE
anpaerugocnupt. bpoxkenue ritoko3bl. Caxapo3sa. [IpakTraeckn 10Ka3bIBaTh HATNYHC 2.IlarpuoTrueckoe
T'uoponus caxaposvr. Kpaxman u 1eJI105103a Kak (bYHKIHOHATBHEIX IPYIIT B MOJIEKYJIe FTioko3pr, | BOCTIATAHNE
OMOJIOTHYECKHE TIOTMMEPhl. XUMHUYECKUE CBONCTBA . 3.JIlyXOBHO-HPaBCTBEHHOE
OOBACHATD, KaK CBOWCTBA Caxapo3bl CBA3AHBI C
KpaxMmaja | LeJUTIONIO3b! (THAPOIU3, KayeCTBEHHAS N BOCIIUTAHHE
. HanuuueM QyHKIMOHAJIbHBIX TPy B €€
peakuus ¢ 010M Ha KpaxMall U €e IPUMEHEHNE IS 4.OcreTnueckoe
MOJIEKYJIe, U Ha3bIBaThOOJIACTH IPUMEHEHUS
oOHapyXeHHsI Kpaxmalia B IPOIyKTaX MUTAHMUS). caxapo3sI BOCIIUTAHHE
[Ipumenenue u 6uoIOrHYECKas POJIb YIIIEBOIOB. ' o 5.1lenHoctu Hay4HOI'O
CocTaBisITh YypaBHEHUS PEAKLIUM,
[TonsiTe 06 UCKYCCTBEHHBIX BOJIOKHAX Ha MpUMeEpe " MTO3HAHUS
XapaKTEPU3YIOLIUX CBOMCTBA CaXapO3bl.
aleTaTHOIO BOJIOKHA. . 6.DopmupoBaHue
. | CocTaBnsATh ypaBHEHHS pEaKLUH TUAPOIN3A
WNnentuduxaiys opraHuuecKux COeAUHEHUH. KYJIbTYpbI 30POBbsI
KpaxmaJia U MOJUMKOHEHCAMU MOHOCAXapHI0B.
I'enemuueckas ces13b mexncoy Kiaccamu TIpOBO/IUTS KAUCCTBEHHYHO PEAKIIHIO HA KPAXMAI 7.TpynoBoe BociuTaHue
opeaHudeckux coeoureHui. TUIBI XUMUYECKUX | 8.Dkosoruyeckoe
peakuuii B OpraHu4eCcKOi XUMHH. BOCIIUTAHHE
CocraB 1 HOMEHKIAaTypa. AMUHOKHUCIIOTBI KaK CocTaBisITh ypaBHEHUS PEAKLINM, 1.I'paxnanckoe
?M“HOKHC‘HOT” aM(OTEPHbIE OPraHMIECKHE COESTMHEHMS. XapaKTEPU3YIOIIMX CBOMCTBA AMHHOB. BOCIIUTAHHE
U 0eJIKH. .
¢ Ilentuanas cBs3b. buosornueckoe 3HaUYEHUE 0. OOBACHATH 3aBUCUMOCTb CBOMCTB aMUHOKHCIOT | 2.IlaTpuoTHYecKoe
aMHHOKHUCIIOT. O6JacTH NPUMEHEHUs! aMUHOKHCIIOT. OT CTPOEHUS UX PYHKIIMOHAIBHBIX I'PYIII. BOCIIMTaHHE




benku kak npupoansie 6nonoaumepsl. Cocras u
cTpoeHue 0enkoB. XMMHUYECKHE CBOMCTBA OCIIKOB:
rupou3, AeHarypamus. OOHapyxeHue OeIKOB Mpu
ITOMOIIY Ka4E€CTBEHHBIX (IIBETHBIX) PEaKIUil.
[IpeBpaienus 6€IKOB MUK B OpraHU3ME.
buonornyeckue GyHKIUN OSIKOB.

Ha3biBaTh aMUHOKHCIIOTHI IO MEXTYHAPOIHON

HOMEHKJIAType U COCTaBJISTh YPaBHEHHUS

peaKuuii, XapaKTEPU3YIOIINX UX CBOMCTBA.
OOBACHATH OMOJIOTUYECKYIO POJIb OEJIKOB U UX
MpEBpAILEHUH B opranu3me. [IpoBoaAuTh LBETHBIE
peakuu Ha Oenku. OOBSCHATh OMOJIOTHYECKYIO
POJIb HYKJIEMHOBBIX KUCHOT. [lonb30BaTbes
MHCTPYKIMEHN K JIEKapCTBEHHBIM IIpernapaTam

3.lyxOBHO-HPaBCTBEHHOE
BOCITUTAHHE
4.3creTnyeckoe
BOCITUTAHHE
5.Ilennoctu
MTO3HAHUS
6.®opMupoBaHue
KYJIBTYPBI 3JI0POBBS

7. TpynoBoe BOoCIUTaHUE
8.OKonoruvyeckoe

HAy4YHOI'O

BOCITUTaHHE
9 [Tonumepsl. Crenens noaumepusanuu. MoHomep. OOBACHATD, KaK 3aBUCAT CBOICTBA MOJMMEPOB 1.I'paxxnanckoe
Xumnst CrpykrypHOe 3BeHO. TepMoIIacTUUHbIE TOJIUMEPHI. OT UX CTPOCHHUS. BOCITUTaHHE
TroIMepos CrepeoperyinsapHblie nosmMepsl. [lonusTunes. 3anuceIBaTh YPaBHEHHS PEAKIUN 2.ITatpuotnueckoe
[Momunponunen. [lonmurerpadTopaTumneH. MOJIMMEpHU3alU. 3alUChIBaTh YPABHEHUS BOCIIUTAHUE
TepMopeakTUBHBIE TOJIUMEDBI. peakuuil noJuKoHaeHcanuu. [lepeunciars 3.JlyXOBHO-HpPaBCTBEHHOE
®denonodopmanpaeruabsie cMobl. [Imactmaccsl. IPUPOJIHbIE UCTOYHUKH Kayuyka. [IpakTruecku BOCITUTaHHE
®eHortactel. AMUHOTIUIACTHI. [leHommacThI. pacrno3HaBaTh OPraHMYECKHUE BEIIECTBA, 4.9cTeTn4eckoe
[Ipuponnsrit kayuyk. Pesuna. D00HUT. HCII0JIb3Yys KaYE€CTBEHHbBIEC PEAKIIUU BOCIIMTaHUE
Cunrernueckue kaydyku. CHHTETUYECKHE BOJIOKHA. 5.1lenHoctu Hay4HOTO
Kanpon. JlaBcan. TO3HAHUS
6.@opMupoBaHUE
KYJIbTYpbI 30POBbs
7. TpynoBoe BocIUTaHUE
8.0Kkonoruyeckoe
BOCIIUTAHHE
4
Oobo0maruee
NOBTOPEHHE
Pasnen Teopernmueckue ocHoBbl xumuu 11 Kiaacc 684
15 | Crpoenue Bemecta. CoBpeMEHHAs: MOJEb HaspiBaTh BaykHEWIINE XapaKTEPUCTUKU 1.I'paxxnanckoe
Crpoenue CTPOEHHUS aToMa. DJIEKTPOHHAsE KOHPUTYpaIus XUMHYECKOTo 3eMeHTa. OObICHATh pazinyue BOCITUTaHHE
helrecTra. atoMa. OCHOBHO€ U BO30YyX/I€HHbIE COCTOSIHUS MEX 1y OHATUSAMHU «XUMHUYECKUH 2JIEMEHTY, 2.Ilatpuotrueckoe
atroMoB. Knaccugukaiyss XUMHYECKHX 3JIEMEHTOB (S- | «HYKIUA», «U30TOI. BOCIIUTaHUE




, p-, d-3nemenThI). OCOOCHHOCTH CTPOCHHUS
SHEPreTUYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.
IIepnoaunueckas cucteMa XMMUYECKUX 2JIEMEHTOB
JA.N. MenneneeBa. PU3NYECKUI CMBICIT
[Tepunoanueckoro 3akona /.M. Menneneesa.
[IprunHEI 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
3JIEMEHTOB U UX COEJUHEHUH 110 IIEpUOAAM U
rpynnamM. DJIeKTPOHHAs IPUPOAa XMMUUECKOHN CBSI3U.
DIEeKTPOOTPUIIATEIILHOCT. BUIBI XUMHUUECKON CBSI3U
(KoBasieHTHAas1, HOHHAs1, METaJUINYeCKas,
BOJIOPOJIHAS) U MEXaHU3MBI €€ 00pa30BaHMUsL.
Kpucrannmueckue n amopdusbie BemiectBa. Turbl
KPUCTAITTMYECKHUX PEUIETOK (aTOMHas,
MOJIEKYJIsSIpHasi, MOHHAsA, MeTaJlITNYecKas).
3aBUCHMOCTD (PU3UIECKUX CBOMCTB BEIIECTBA OT
THUIA KPUCTAINYECKON pemeTku. [IpnunHsl
MHOT000pa3us BEIIECTB.

[IpuMeHATh 3aKOH COXpaHEHMS MacChl BEIIECTB
IIPU COCTABJIEHUU YPABHEHUM XMMHUYECKHUX
peakuuii. OnpenensaTb MakCUMaibHO BO3MOYKHOE
YHCJIO 3JIEKTPOHOB HAa 3HEPreTUYECKOM YPOBHE.
3anuceIBaTh rpaduyecKue AEKTPOHHBIE
(bopMyIIBI S- UP-IJIIEMEHTOB.

XapaxkTepu30BaTh MOPSIOK 3alI0JIHEHUS
AJIEKTPOHAMM SHEPreTUUECKUX YPOBHEN U
MOypOBHEHN B aTOMax. 3aluchIBaTh TpadudecKue
dbopmymsl aTOMOB 0/-351eMeHTOB. OOBSICHATH, B
4y&M 3aKTr09aeTcsi GU3MUECKUI CMBICIT TTOHSTHUS
«BAIEHTHOCTH». OOBICHATD, YEM OIPEICIISTIOTCS
BaJICHTHbIE BO3MOKHOCTH aTOMOB Pa3HbIX
3JIEMEHTOB.

CocraBasTh rpadguueckre 3eKTPOHHbIE
dbopmyisl azoTta, pochopa, KUCIOpPOIa U CEPHI, a
TaK)Ke XapaKTepru30BaTh H3MEHEHUS PaInyCOB
aTOMOB XMMHUYECKUX 3JIEMEHTOB I10 MEPUOJIaM U

rpynmnam

3./lyXOBHO-HPAaBCTBEHHOE
BOCITUTAHHE
4.3creTnyeckoe
BOCITUTAHHE
5.Ilennoctu
MTO3HAHUS
6.®opMupoBaHue
KYJIBTYPBI 3JI0POBBS

7. TpynoBoe BOoCIUTaHUE
8.OKonoruvyeckoe
BOCITUTaHUE

HAy4YHOI'O

XuMuueckKue
peakuuu

Xumuveckue peakuuu. ['omorennoie u
reTeporeHHble peakiuu. CKOpOCTh peaKIlny, ee
3aBUCHUMOCTB OT Pa3JIMYHBIX (DAKTOPOB: MIPUPOIBI
pearupyromux BEIeCTB, KOHIICHTPAIlUU
pearupyromux BEIeCTB, TEMIIEPaTyphl, IJIOIIA N
PEaKIMOHHON MOBEPXHOCTH, HATHYHS KaTaIu3aTopa.
Ponb kaTanu3aTopoB B IpHpOE W MPOMBIIIJICHHOM
npou3BojicTBe. OOPaTUMOCTh peaKinii. XUMHUYECKOE
PaBHOBECHE M €0 CMEIICHHE 0] ICHCTBUEM
pasnIuuHbIX (PaKTOPOB (KOHILICHTPAIUS PEarcHTOB
WJIM MPOJAYKTOB PEaKlvu, AaBlIEHUE, TeMIIepaTypa)
JUIS CO3JIaHUS ONTUMAIIBHBIX YCIOBHUI MPOTEKaHUS
XUMHUYECKUX MPOLIECCOB.

HaspiBaTh BayKHEUIIINE XapaKTEPUCTUKHU
XUMHYECKOTO deMeHTa. OOBSICHATD pa3Inuue
MEXTy TOHATUSIMH «XUMHYECKHI 2IIEMEHT,
CHYKIJIUT, KA30TOID.

[TpuMeHSTh 3aKOH COXPAHEHHUSI MacChl BEIIECTB
IIPY COCTABJICHUH YPAaBHEHHI XUMUYECCKUX
peakuuid. OnpenensiTh MAaKCUMaIIbHO BO3MOXHOE
YKCIIO AJIEKTPOHOB HA SHEPreTHYECKOM YPOBHE.
3anuceiBaTh rpaduuecKue FNEKTPOHHbBIE
(OpPMYIIBI S- UP-2JIEMEHTOB.

XapakTepu30BaTh MOPSIIOK 3aIOTHSHUS
JIEKTPOHAMH SHEPreTUICCKUX YPOBHEH U
MOJypOBHEH B aTOMax. 3amuchIBaTh TpadudecKue
dbopmynel aroMoOB 0/-31eMeHTOB. OOBICHSATH, B
4yéM 3aKiI04yaeTcs (pU3NUecKuil CMbICI OHATUS
«BaJIEHTHOCTHY. OOBSICHSATH, UEM ONPEACTISIOTCS

1.I'paxxmanckoe
BOCIIUTAHHE
2.IlarpuoTrueckoe
BOCIIUTAHHE
3.JlyXOBHO-HPaBCTBEHHOE
BOCIIUTAHHE
4.3creTnueckoe
BOCIIUTAHHE
5.IlenHocTH
MTO3HAHUS
6.DopMUpoBaHUE
KYJIbTYpbI 30POBbsI

7. TpynoBoe BoCIIuTaHueE
8.Okonoruyeckoe
BOCIIUTAHHE

HAy4YHOI'O




BAJICHTHBIC BO3MOYKHOCTH aTOMOB Pa3HbIX
AIIEMEHTOB.

CocrtaBnsaTh rpaduveckue JIeKTPOHHbIC
dbopMmymel a3ota, hochopa, KHCIOpOIa U CephI, a
TAKKE XapaKTepPH30BaTh U3MEHECHUS PaINyCOB
aTOMOB XUMHYECKUX DJICMEHTOB 10 MIEPHOJIaM U

10 | Qucnepcusie cuctemsl. [lonstue o komonaax (3omu, | OnpenensTh NOHSATUHE «TUCIIEPCHAS CUCTEMay. 1.I'paxxnanckoe
Aucnepcuble renn). MictunHble pacTBophl. Peakiiuu B pacTBOpax XapakTepru30BaTh CBOMCTBA Pa3INYHBIX BUJIOB BOCIIUTAHUE
CHCTEMBL. 31eKTpoauToB. pH pacTBopa Kak nmokasarenb JUCTIEPCHBIX CUCTEM, YKA3bIBATh MPUUUHBI 2.IlatpuoTrueckoe
KHCJIOTHOCTH cpenibl. ['uaponus coneit. 3HaueHue KOaryJsiliiy KOJIJIOWIOB U 3HAYEHHE ITOTO BOCIIUTAHHE
TUAPOJIN3a B OMOJIOTHYECKUX OOMEHHBIX SBJICHUA. 3.JlyXxOBHO-HPaBCTBEHHOE
nporieccax. OKMCIUTEIbHO-BOCCTAHOBUTEILHBIE Pemrats 3a1aun Ha MPUTOTOBIIEHUE PACTBOPA BOCIIUTAHHE
peakiuu B IPUPOJIE, MPOU3BOJCTBEHHBIX MPOIECCaX | ONMPEASTIEHHONW MOJISIPHON KOHIICHTPAITUH. 4.9cTeTnyeckoe
W )KU3HEJEATETbHOCTH OPraHU3MOB. ['oTOBUTH pacTBOp 3aAaHHON MOJSIPHOM BOCITUTaHUE
KoHIEeHTpauuu. OOBSACHATH, TIOYEMY PACTBOPHI 5.Ilennoctn Hay4HOT'O
BEIIECTB C MOHHOW M KOBAJIEHTHOW MOJIIPHON MO3HAHUA
CBSI3bIO MIPOBOJAT SJIEKTPUUECKHUN TOK. 6.DopmupoBaHue
Onpenensats pH cpeabl ¢ mOMOIIbIO KYJIbTYPBI 3I0POBbSI
YHUBEpCAITBHOTO UHAUKAaTOpa. OOBSCHATH C 7. TpynoBoe BocIUTaHUE
MO3UIUNA TEOPUHU IIEKTPOITUTUYECKOMN 8.9KOJIOTHYECKOE
JUCCOLMALNN CYITHOCTh XMMHUYECKUX PEAKIIHA, BOCIIUTAHHE
MPOTEKAIOIIUX B BOJHOM Cpeie.
CocTaBiiATh MOJHBIE U COKPAIIEHHBIE HOHHBIE
YpaBHEHUS peakUUid, XapaKTEPHU3YIOIINX
OCHOBHBIE€ CBOMCTBA BaXKHEHIINX KJIACCOB
HEOPraHWYeCKUX coeMHeHN. OnpenensaTh
pEaKIMIO CpeJibl pacTBOPA COJIU B BOJIE.
CocTaBiATh ypaBHEHUs peakUid TUAPOIU3A
OPraHWYeCKUX U HEOPraHUYECKUX BEUIECTB.
7 OKHCIIUTENEHO-BOCCTAHOBUTENbHBIE CBOMCTBA OOBACHATH NPUHIKI PAOOTHI FAIbBAHUYECKOTO 1.I'pakraHCKOE BOCIIUTAHUE
OxucuTennHo- IPOCTHIX BEUIECTB — METAILIOB IIaBHBIX M MOOOYHBIX | dneMenTa. OOBACHATh, Kak yCTpoeH crangapThbli | 2.Ilarprorndeckoe
:IOeCCTaHOS:J; JcITL:a MOATPYIH (MEe[Ib, KeJIe30) U HEMETAJUIOB: BOJAOPOa, | BOJOPOAHBIN 31ekTpo/1. [Tonb3oBarbes psaoM ];OIC[HH(:]?EZI?H herBeHHOG
[pPOCTHIX BENIECTB KHCIIOpO/ia, TaJlOTeHOB, Cepbl, a30Ta, docdopa, CTaHJAPTHBIX 3JEKTPOAHBIX TOTEHIAIIOB. B;)czfnaﬂne p
— MeTAJLIOB yraepoja, kpeMHus. Koppos3ust MeTasioB: BUABI OTan4aTh XUMHUYECKYIO KOPPO3HUIO OT 4 D CTETIeCKOe BOCHHTAMME

KOPPO3UH, CHOCOOBI 34U TEI MCTAJIJIOB OT KOPPO3UH.

3HGKTpOXHMquCKOﬁ. OOBICHATH ITPUHIIUIIBL




DneKTpoan3 pacTBOPOB U paciuiaBoB. [Ipumenenue
JIEKTPOJIN3a B IPOMBIIIIEHHOCTH.

3alUThl METAJUNINYECKUX U3JIENUNA OT KOPPO3HH.
OOBACHATD, KaKHE MPOLIECCHI IPOUCXOAT Ha
KaTo/I€ U aHOJIE IIPU AIEKTPOJIU3E PACILIaBOB U
pacTBopoB cosieil. CocTaBisITh CyMMapHBbIE
YPaBHEHUS PEAKIUI JIEKTPOJIM3a.

5.1leHHOCTH Hay4YHOrO
MO3HAHUS

6.DopmMupoBaHUe KyIbTYpPhI
3JI0pOBbsI

7.TpyaoBoe BocnuTaHUE
8.Jxonmoruueckoe
BOCIIMTaHHUEC

12 | Metamnel. CriocoObl morydeHust MeTaiuioB. Jlerkue u | XapakTepru3oBaTh 00IME CBOMCTBA METAJIOB U 1.I'paxxianckoe BocmuTaHue
Meraiuibl TSKENBIE METAIUIBL. JIETKOIUIaBKHE U TYrOILIaBKUE Pa3bICHATH UX HA OCHOBE IIPEACTABICHUN O 2 Iatpuotnieckoe
MeTaiel. MeTamnueckue 31eMeHThl A- 1 b- rpymi. | cTpoeHur aTOMOB METAJIJIOB, METANINYECKOU BOCITUTAHHUC
Cruiassl. Jlerupyrorue 106aBku. YEpHbIE METAUIBI. | CBSI3H M METATHYECKON KPHCTAITHYECKON 3.lyxoBHO-HpaBCTBEHHOE
[Betnbie metamibl. UyryH. Crainb. JlerupoBaHHbIe pemérke. VmocTpHpoBaTh MpUMepaMu crocoOpr | BOCTHTAHHe
4.3cTeTndeckoe BOCIIUTaHUE
ctanu. OKCUIbl U THAPOKCUIBI METaNIOB.Meb. MOJTyEHIIs METaILIOB. XapaxkTepu3oBaTh 5 LleHHOCTH HAYHHOTO
[uuk. Tutan. Xpowm. JKene3o. Hukens. [Inatuna. XUMHYECKHe CBOiCTBa MeTalioB IA—IArpymnn | o
TIOMUHAS, COCTABIATE COOTBETCTBYIOMINE 6.(DOPMHPOBAHHE KYIHTYbI
YpaBHEHUS peaKiuil. 310pOBbS
7.TpynoBoe BocIUTaHUE
8.OKkomornyueckoe
BOCITUTAaHUEC
10 | Hemeramnsl. [IpocTsle BemecTBa — HEMETAILIBI. XapakTepu3oBaTh 00ITHe CBOMCTBAa HeMeTauioB U | 1.I'pakmaHckoe
HemerasLibl. Vraepoa. Kpemnuii. Azot. @ocdop. Kucnopos. Pa3bBACHATH NX HAa OCHOBE MPEICTABIIEHMUH O BOCIIUTAHHUE
Cepa. ®Top. Xiop. CTPOEHUU aTOMOB HeMeTaioB. UnmoctpupoBate | 2.Ilatpuotndeckoe
Kucnorssie okcunpl. Kucnoponaconepskamue IpUMEpaMU CIIOCOOBI MOTyYEHHsI HEMETAIUIOB BOCITUTaHHE
kucioThl. CepHas KUCI0Ta. A30THAs KUCIOTA. 3.JlyXOBHO-HpPaBCTBEHHOE
BonoponHbie coeiMHEHUsT HEMETAIUIOB. BOCITUTaHHE
['eneTnyeckast CBsI3b HEOPraHUYECKUX U 4.3creTnueckoe
OpPraHUYECKUX BEILECTB. BOCITUTaHHE
S.1lenHoctu Hay4HOT' O
MIO3HAHUS
6.DopMUpoBaHUE
KYJIBTYPbI 3J0POBBS
7. TpynoBoe BoCIIuTaHuE
8.0OKoJyorn4eckoe
BOCIIUTaHHE
6 XUMUS U )KU3Hb Cobmronath npaBuiia 6e30nacHoi paboThI co 1.I'paxxnanckoe

XUMHA U JKN3HDb




Hayunbie Mmetopl no3HaHusa B XuMuu. ICTOUHUKN
xuMudeckoit naopmanun. [lonck napopmanuu mo
Ha3BaHUAM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM
dbopmynam. MoiemupoBaHHEe XUMUIESCKHX
MPOLIECCOB U SIBJICHUI, XUMUYECKHUI aHAJIN3 U CUHTE3
KaK METOJIbl HAYYHOTO IMO3HAHUSI.

Xumus u 310poBbe. JlekapcTBa, (hepMeHTHI,
BUTaMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[Ipo6nemsl, CBA3aHHBIEC C TPUMEHEHUEM
JIEKapCTBEHHBIX MpenapaToB. Bpenubie npuBbHIYKY U
(hbakTOpBI, pazpymianine 370poBbe (KypeHue,
YHOTpeOIEHUE AJIKOT0JIs, HAPKOMAHMS).
Pammmonansuoe nmuranue. [Inmessie 100aBK.
OCHOBBI MUITIEBON XUMHH.

XUMHA B IIOBCEIHEBHOMN XU3HU. Morolue u
gucTsnue cpencra. Cpeactsa 60pbObI ¢ OBITOBBIMU
HaCEKOMBIMH: PETIeIUICHTHI, MHCEKTUIMIbI. CpencTBa
JINYHOW TUTUEHBI U KocMeTuku. [TpaBuia
0e30macHO# paboThI C EIKUMH, TOPIOUUMH U
TOKCUYHBIMU BEIIECTBAMU, CPEJCTBAMH ObITOBOI
XUMUHU.

XUMUS U CeNIbCKOE X031CTBO. MUHEpabHbIE U
opranuueckue ynoopenus. CpeacTsa 3aluThl
pacTeHui.

Xumus 1 3HepreTuka. [IpupoaHeie HCTOYHUKH
yrieBo10po0B. [IpupoaHbIi 1 TOMYyTHBIM HEPTIHON
ras3bl, UX COCTaB M HUcnosb3oBanue. CoctaB HepTU U
ee nepepadoTka. Hedrenpoaykrsl. OKTaHOBOE YHCIIO
OensuHa. OxpaHa OKpYKaroIel cpebl Mpu
HedTenepepaboOTKe U TPAHCIIOPTUPOBKE
He(TEenpOyKTOB. AJIbTepHATUBHBIE UCTOYHUKU
SHEPTUH.

Xumus B crpoutenbcrse. Llement. beron. Iloadop
ONTUMAaJIbHBIX CTPOUTEIBHBIX MATEPUAJIOB B
MPAKTUYECKON JIEATETbHOCTH YEJIOBEKA.

CpeICcTBaMU OBITOBOW XUMUMU.
OOBACHATH NPUUUHBI XUMUYECKOIO 3arpsI3HEHUS
BO3/yXa, BOJIOEMOB U MIOYBBI

BOCIIMTaHUE
2.Ilatpuotnyeckoe
BOCIIUTaHHUE
3./lyXOBHO-HPaBCTBEHHOE
BOCIIMTaHHUE
4.Octernueckoe
BOCIIMTaHUE
5.IlenHoctu
MTO3HAHUS
6.®opMupoBaHue
KYJBTYPBHI 30POBbSI

7. TpynoBoe BOoCIUTaHUE
8.0Kkonoru4yeckoe
BOCTIHTaHUE

HAy4YHOI'O




XUMUS U 3KOJO0THsL. XUMHAYECKOE 3arpsi3HEHUE
OKpY’Karolllel cpeipl U ero nocueactsus. OxpaHa
ruzpocdepsl, HOYBbI, aTMOC]EpHI, PIOPHI U PayHbI
OT XMMHYECKOT'0 3arpsI3HEHMSL.

Oo6o0maromiee 2 3aKpeIIsATh HaBbIKU PEIIeHUs] pacu€THBIX 3a7a4
MOBTOpeHHne 3aKkperIsAaTh MaTepruai , Pa3BUBATh yMEHHS
0000111eHUs, POPMUPOBAHUS BBIBOJIOB.

COI''TACOBAHO COI''TACOBAHO

IIporokou 3aceganust MO 3amectuTensb qupekTopa no YBP
YUHTENIEH €CTECTBEHHO MATEMAaTH4ECKOTO O.B. Tpowurkas
nukia Ne Tor 30. 08. 2023r. 31. 08. 2023r.

O.U.TamboBIIEBA
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