


1. IlmanupyemMblepe3yIbTATHIOCBOCHUAYYeOHOT ONIpeAMeTa, Kypca;
JINYHOCTHBIEPE3YJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylIbTaTaM OCBOCHHUs OO0ydYaroIIMMUCS
MporpaMM CpeaHero oomiero oopa3zoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
Hayuno-meTtonudeckoii OCHOBOM s pa3paOOTKM IUIAHMPYEMBIX pe3yJbTaTOB OCBOEHHUS
IpPOrpaMM CpeHero odmero oopa3oBaHus ABISETCS CHCTEMHO-ESTEIbHOCTHBINH MOIXO/I.

Pabouas nmporpamma coctaBieHa Ha OCHOBE:

1.®enepanbHOro rocyJapCTBEHHOTO 00pa3oBaTeNbHOTO CTAaHAApTa CPEJHEro OOLIero
obpazoBanus ([Ipukaz MunuctepctBa npocsemienus PO or 17.05.2012 Ne413 « O6 yTBepKaeHUH
OI'OC COO» ¢ u3m. ot 27.12.2023)

2.0cHOBHOW 00pa3oBaTeNIbHON MporpaMMbl  cpefaHero obmiero obpasoBanus MAQOY
Abarckas COLL Ne 1, mportokon nemaroruyeckoro cosera ot 30.08.2023 r. Ne 18, ¢ u3m. ot 29.
05.2024.

3.ITpukaza MunnpocBemiennss Poccun ot 21.09.2022 N 858 (pem. or 21.02.2024)"O6
YTBEpXkKACHNUHU (eaepaTbHOTO TepedHs y4eOHUKOB, TOMYIIEHHBIX K NCIOIB30BAHUIO TIPH peaTN3allin
UMEIONIMX TOCYAapCTBEHHYIO aKKPEIHUTAIHI0 00pa3oBaTeNbHBIX HpPOrpaMM HAadalbHOTO OOIIero,
OCHOBHOT'O 0O0IIero, cpemHero oOmero o0pa3oBaHWs OpPraHU3AIMAME, OCYIIECTBISIONTIMHI
00pa30oBaTeIbHYI0 JEATENPHOCTh W yCTAHOBJCHUS NPEACIFHOTO CpPOKa  HCIIOJIB30BaHMS
HCKITIOUYEHHBIX yIeOHHKOB"

4.Yuyebnoro tmrana MAOY Ao6arckas COII Ne 1 ma 2024 — 2025 yd4eOHBIA TO7.
5.®enepanbHO pabodeli MporpaMMBI IO YI€OHOMY TIPEIMETY XUMHUSL.

B coOTBeTCTBHHM € CHCTEMHO-IEATEIbHOCTHBIM MOJIXOJOM B CTPYKTYpE JIHYHOCTHBIX
pe3yiabTAaTOB OCBOEHHUS IpeaMeTra «XHMHUS» Ha YypOBHE CcpenHero ooémero o0Opa3oBaHUS
BBIJICJICHBI CICAYIOMINE COCTABIISIONINE:

OCO3HaHHWE O0YYAIOIMHUMHUCA POCCHUUCKON TpaXJaHCKOH HICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIETICHUIO;

HAINYMEMOTUBAIIMMKOOYYCHHUIO;

HeJeHanpaBlIeHHOEe Pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KITIOYEBBIX
[EHHOCTEH W UCTOPUUCCKUX TPATUIIUA 0a30BOM HAYKH XUMHHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaromIMXCsi PyKOBOACTBOBATHCS B CBOEH NEATEIBbHOCTHU
[EHHOCTHO-CMBICIIOBBIMH ~ YCTaHOBKaMH, TMPUCYUIMMHU IIEJIOCTHOH CcHCTEME XHMHUYECKOro
o0pa3oBaHus;

HaJU4he MPaBOCO3HAHUS HKOJIOTUYECKOW KYIBTYPbl M CHOCOOHOCTH CTAaBUTh LEIU H
CTPOUTD KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS MpeaMera «XUMHUA» JOCTHTAIOTCS B EIUHCTBE
y4eOHOH W BOCIHUTATENbHOW JEATEIbHOCTH B COOTBETCTBHM C TYMaHHCTHYECKUMHU,
COLMOKYIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTAMH U HUJ€aJIaMU POCCHUHCKOro
IPaKJAHCKOr0 OOIIecTBa, MPUHATHIMH B OOIIECTBE HOpPMaMU W MpPaBHIAMH TOBEACHUS,
CIOCOOCTBYIOIIMMH TpOLIEcCaM CaMOIMO3HAaHMs, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00YYaIOIIHUXCS.

JIMYHOCTHBIE PE3YyIbTAThl OCBOCHHS IMpeaMeTa « XUMHs» OTPaxarT cHOpMHPOBAHHOCTD
ONbITa IO3HABATEIbHOW M MPAKTUYECKOW MEATENBHOCTH OOYHYaIOIUXCS IO pealnu3aluu
IPUHATHIX B 00IECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpaIaHCKOrOBOCIIHTAHNS

0CO3HAHUA00YJaI0 IIMMHCSICBOMXKOHCTUTYLIM OHHBIXIIPABHOOS3aHHOCTEH, yBaXKEHUAK
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS OCONHAIBHBIXHOPMAaXUIIPABHIAXMEKITHYHOCTHBIX OTHOIIICHU B



KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATEIbHOCTH MPUCO3JaHUH YUEOHBIXITPOEKTOB,
peureHny yyeOHBIX U MMO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTUITOHUMATHUIIPUHUMATHM OTHBBI, HAMEPEHUS, TIOTUKYUAPTyMEHTBIIPYTUX MPH
aHaJu3e Pa3MYHbIX BUJIOB yUeOHON NeATeIbHOCTH;

2) NIATPUOTHYECKOTOBOCIIMTAHUS

LIEHHOCTHOI'O OTHOIIEHHUS K HCTOPUYECKOMY M HaydYHOMY HaCIEeIUI0 OTEYEeCTBEHHOM
XUMUMU;

YB@XKEHHSI K IPOLECCy TBOpUECTBA B O0JIACTH TEOPUU W MPAKTHYECKOrO MPUMEHEHUS
XUMHUH, OCO3HAHUS TOTO, YTO NOCTHIKEHUS HAyKW €CTh Pe3yNbTaT UITUTEIbHBIX HaOII0ICHH,
KPOMOTIUBBIX 3KCIIEPUMEHTAIBHBIX IOUCKOB, MOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;



HHTEpeca M I103HABATCIbHBIX MOTHBOB B TMOJYYCHHHM MW TMOCJICAYIONIEM aHallu3e
HH(pOpPMAIUH O MEePEIOBBIX JOCTHKECHHUAX COBPEMEHHON OTCYCCTBEHHON XMMUH;

3) AYXOBHO-HPABCTBEHHOTOBOCITUTAHMS:

HPaBCTBEHHOI'OCO3HAHMS, 3 THYECKOT OITIOBEICHHS;

CIIOCOOHOCTH OIICHHWBATh CHUTYyalldd, CBS3aHHBIE C XHUMHYCCKUMH SIBJICHHSIMH, U
NPUHUMATh OCO3HAHHBIC pELICHUs, OPUCHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEJCHUE M IOCTYINKH CBOMX TOBApHUINEH C TO3UIUU
HPaBCTBCHHBIX U NIPABOBBIX HOPM M OCO3HAHHE MOCJICICTBHI 3THX MOCTYIIKOB;

4) GpopMHPOBAHUSAKYJILTYPbI310POBbI:

MMOHUMaHUAIIEHHOCTEH310pOBOTron6e30nacHOoroodpa3axn3Hu,He00XOAMMOCTH OTBETCTBEHHOT O
OTHOUICHUS K COOCTBEHHOMY (DU3UYECKOMYH MCUXUICCKOMY3I0POBbIO;

coOMroAeHUSITPaBUIIOE30NaCHOT 000paIIeHHI CBEIIECTBAMUBOBITY,TOBCEAHEBHON KU3HU U
B TPYOBOH JESATEIHHOCTH;

MOHMMAHMS IICHHOCTH TMPaBWUJ WHIUBUIYaJbHOTO W KOJUICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIlUsIX, YTPOXKAIOIINX 3JOPOBBIO U )KU3HU JIOJICH;

OCO3HAHUSAOCIICACTBUHUHETIPUATUSIBPEAHBIXTPUBBIYCK(YITOTPEOICHUSIATKOT 0151, HAPKOTHKOB,
KypeHus);

5) TPy10BOTOBOCIIMTAHMSI:

KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-MCCIIEIOBATEIbCKON  JESATEbHOCTH,
OOIIECTBEHHO MOJIC3HOI, TBOPUYECKOU U IPYrUX BUJAX JIEITCIbHOCTH;

YCTAaHOBKH HAaKTHBHOE YY9aCTUEBPEIICHUUTTPAKTUIECKUX 3aa9COIUATBLHON
HaINpaBJICHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

MHTEPECAKIPAKTHICCKOMYH3YICHUIOTIPOdeCcCHiipa3TnIHOTropoia,BTOMUHCIICHA OCHOBE
MPUMEHEHUS TIPEAMETHBIX 3HAHUU 110 XUMHH;

YBOKCHUAKTPYAY,TIOAIMTPYAaupPe3yIbTaTaMTPYA0BOH IS TETHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAMBUAYaJbHOW TpaeKTOpHH OO0pa3oBaHUS,
Oynymieit mpodeccun u peaNn3anii COOCTBEHHBIX )KH3HCHHBIX TJIAHOB C YIETOM JTUYHOCTHBIX
WHTEPECOB, CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00MmecTBa;

6) IKOJIOTHYECKOTOBOCIIMTAHMSI:

AKOJIOTMYECKH IIEIeCO00pa3HOro OTHOMICHUS KIIPUPOJIe, KaK HCTOYHUKY CYIIECTBOBAHUS
’)KU3HH Ha 3eMmie;

MMOHMMAaHUS T100aIBHOTO XapakTepa dKOJOTHISCKUX MPOoOJIeM, BIMSHUSI SKOHOMUYECKUX
MPOIIECCOB HA COCTOSIHUE MIPUPOTHON U COMATBHON CPEIbI;

OCO3HaHHSI HEOOXOIUMOCTH HMCIOJIb30BAaHUSIOCTHKCHUN XUMHH JJI PEIICHUSIBOIIPOCOB
pPalMOHAIBHOTO MMPUPOIAOIIOIb30BAHMS;

AKTHBHOT'O HENPUATUS ACHCTBUH, MPUHOCINIUX BPEJ OKPYKAIOIICH MPUPOIHOW cpene,
YMEHHS TIPOTHO3UPOBATHh HEOJArONmpHUATHBIC SKOJOTHYCCKHUE IMOCICACTBUS MPEITPUHIMAESMBIX
JIEVCTBUM U IPEeNOTBpALATh UX;

HaJIMYUsI Pa3BHTOTO JKOJOTHYECKOTO MBIILICHUS, DKOJOTMYCCKOW KYJIBTYpbI, OIbITa
NESATeIbHOCTH  JKOJIOTUYECKOH HaNpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAaTbCS HMMH B
MMO3HABATEJIbHON,KOMM YHUKATUBHONUCOINAIBHONTPAKTHKE,CTIOCOOHOCTHU YMEHHUSIAKTUBHO
MPOTHUBOCTOSATH UJCOJIOTUH XeMOpOOHH;

7) HEHHOCTHHAYYHOIONO3HAHMSI:

c(hOPMHUPOBAHHOCTH MHPOBO33PECHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOMN MPAKTUKH;



MOHMMaHUs CcHeUU(PUKH XUMHHU KakK HayKH, OCO3HaHUs €€ poiau B (POPMUPOBAHUU
palMOHAIbHOTOHAYYHOI'0 MBIIIJIEHUs], CO3JaHUU LE€JIOCTHOI'0 MPEACTABICHUSI00 OKpYKaroleM
MHUpE KaK O €IMHCTBE NPUPOABI U UYEIOBEKA, B MO3HAHUHU NPUPOAHBIX 3aKOHOMEpPHOCTEH U
perieHuy npo01eM COXpaHEHUs PUPOJIHOI0 PAaBHOBECHS;

yOeX1EHHOCTH B 0CO00H 3HAYMMOCTHM XUMMM I COBPEMEHHOM IUBWJIM3ALUU: B €&
I'yMaHUCTHYECKOM HAmpaBJICHHOCTH M Ba)KHOH POJM B CO3/1aHUM HOBOW 0a3bl MaTepHUabHOMN
KYJbTYpBI, PELICHUHU IN100aJIbHBIX IPO0IeM YyCTOWYMBOIO pa3BUTHsI UEJIOBEYECTBA — ChHIPHEBOM,
SHEPreTUYECKON, IHIINEBOM U HSKOJOrM4ecKoil O0e30MacHOCTH, B pPa3BUTHUU MEAULIMHBI,
o0ecreuyeHnr yCIoBUN YCIEIHOro TpyJa U 3KOJIOrM4ecKd KOM(OPTHON KU3HU KaXKJ10T0 ujIeHa
00II1eCTBA;

€CTECTBEHHO-HAyYHOW TIPAMOTHOCTH: TIOHMMAaHHS CYIIHOCTH METOJOB IIO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOIb30BATh IOJydyaeMble 3HAHUS JIs
aHanu3a M OOBSCHEHHS SBJICHHI OKPYXXAIOLIET0 MHUpa M MPOUCXOIAIIUX B HEM HM3MEHEHHUH,
YMEHU1€7aTh0O0OCHOBAHHBIE3aKII0UCHUSIHAOCHOBEHAYYHBIX(DAKTOBH  MMEIOIIMXCATAHHBIX C
L[EJIBI0 MOJTYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTHCAaMOCTOSITEIbHON CIIOIB30BaThbXUMUYECKH €3HAHUSAIIAPEICHUATIPOOTIEeM B
peanbHBIX KU3HEHHBIX CUTYaIUAX;

HMHTEPECAKITO3HAHUOUUCCIIE0BATEIbCKON IEATETLHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEpBIBHOMY OOpPa30BAaHUIO W CaMO00Opa30BaHHUIO, K
aKTUBHOMY TIOJYyYEHHMIO HOBBIX 3HAaHHW 1O XHUMHU B COOTBETCTBHH C IKHU3HEHHBIMHU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSM TpyAa B pasmudHbix cdepax npodeccruoHaIbHON
JEATEIbHOCTH.

MeTanpeaMeTHbIepe3yibTaThI

MetanpeamMeTHbIE pe3ylbTaThl OCBOCHHUS Y4eOHOro mnpeaMera «XHMHS» Ha YypOBHE
cpemHero obmiero oOpa3oBaHUs BKITIOYAIOT:

3HaUYUMBIEe ISl (OPMHPOBAHHMS MHPOBO33PEHHUS OOYUAIOMIMXCS MEXAUCIUIUTMHAPHBIC
(MexmpenMeTHBIE)00IeHayYHBICTIOHATHS, 0TPAXKAIOIIN € [IeJIOCTHOCTbHAYYHOMKapTHHBIMUPA
ucrenuPpruKyMeTOd0BIO3HAHUS, UCIIOIb3YEMBIXB  €CTECTBEHHBIXHayKaX (MaTepus,BellecTBO,
SHEPTHs, SBJICHHE, MPOIECC, CUCTeMa, HAYYHBIH (akT, NPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPH S, UCCIIEe0BaHNE, HAOIIOIeHNEe, U3MEpEeHUe, YKCIIEPUMEHT U IpYyrue);

YHHUBEPCAIbHBIC yueOHbIe JeicTBUS (mo3HaBaTeNbHEIE, KOMMYHUKaTHBHEIE,
peryiasTuBHBIE), oOecrneynBamomue (GopMUpOBaHHE (DYHKIHMOHAIBHOW T'PAMOTHOCTH U
COLMAIbHOW KOMIIETCHIIUU 00Y4alouXCs;

CHOCOOHOCTh ~ OOYYAIOIIMXCS ~ UCIOJNb30BaTh  OCBOGHHBIE  MEXIMCHUIIMHAPHEIE,
MHUPOBO33pEHUYECKHE 3HAHHUS W YHUBEpCalIbHblEe Y4YeOHBIC JCHCTBUS B IO3HABATEIbHOH W
COLMANIbHOU MPAKTHKE.

MeranpeaMeTHbIE PE3YJIbTAaThl OTPAXKAIOT OBJAJACHHE YHHUBEPCATbHBIMH Yy4eOHBIMU
MO3HABATEIbHBIMH, KOMMYHUKATUBHBIMHU U PETYISTUBHBIMHU ACHCTBUSIMHU.

OgJaeHHeyHHBEPCATLHBIMHYYe0HBIMHITI03HABATEIbHBIMH/IEHCTBUSIMH:

1) 6a3oBbIesIOTHYECKHE/IEli CTBHUS:

CaMOCTOATENIbHO (OPMYIHPOBATh W aKTyalu3UpOBaTh NpoOJeMy, BCECTOPOHHE €&
paccMaTpuBarh;

ONpeNeNsaTh LeTH ACSATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH HUX JOCTHUIKEHUS,
COOTHOCHUTH PE3YJbTATHI JEATEIbHOCTH C ITOCTABICHHBIMU IEISIMU;



UCIIOJIB30BaTh IIPM OCBOEGHUM 3HAHUN NPUEMBI JIOTMYECKOTO MBIIIJIEHUS — BBIACHATH
XapaKTepHble INPU3HAKM MOHATHUM W yCTaHABIMBAaTh MX B3aUMOCBSA3b, MCIOJIb30BaTh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHHS OTJENbHBIX (AKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUAN KPUTEPUU UISIKIACCH PUKALMNBEIIECTBY XUMUYECKUXPEAKIIHIA;

yCTaHaBJIUBATh IPUUYUHHO-CJIEACTBEHHBIE CBSA3H MEXAY U3yYaeMbIMU SBJICHUSIMU;

CTPOMTbH JIOTUYECKUE pacCyXkAeHUs (MHAYKTUBHbIE, JEAYKTUBHbIE, [0 aHAJOIHH),
BBISIBIISTH3aKOHOMEPH OCTHHIIP OTHBOPEUHSIBPACCMATPUBAEMBIXABIICHUSAX,(POPMYITUPOBATH BHIBOJBI U
3aKITIOYCHUS;

IPUMEHATh B MPOILIECCe MO3HAHMS, UCIIOIb3YeMble B XUMUM CUMBOJIMYECKHUE (3HAKOBBIE)
MOJIeJIN,1pe0Opa3oBbIBATbMOACIIbHBICTIPEICTABICHUI—XUMHUECKU3HAK(CHUMBOJI)3JIEMEHTA,
xumMuyeckass (Qopmysa, ypaBHEHHE XHMHUYECKOW peakuMM — NpH pPEIIeHUH Y4eOHBIX
MO3HABATEJIbHBIX M NMPAKTUYECKHX 3aad, NPUMEHITh HAa3BaHHbIE MOJEIbHBIC IPEACTABICHUS
IUISL BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB M3y4aeMBbIX BEIIECTB U XUMHYECKHX PEaKIHii.

2) 6a30BbIeNCC/Ie10BATEILCKHE eI CTBHSI:

BJIAJIETh OCHOBAMHM METOJIOB HAyYHOrO IO3HAHUS BEUIECTB W XMUMHYECKUX PEaAKIUii;

(bopMyIupOBaThIEINN3a1aYNNCCIIE]0BaHUS, NCII0JIb30BATHIIOCTABICHHBIE U
CaMOCTOATENbHO C(hOPMYNIHPOBAHHBIE BOIPOCH! B KaYE€CTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI
U1t GOPMUPOBAHUS TUTIOTE3HI 110 MPOBEPKE MPaBUIBHOCTH BBICKA3bIBAEMBIX CYXICHUN;

BIIaJIETh HABBIKAMH CaMOCTOSITEIBHOTO IIJIAHUPOBAHUS M TIPOBEACHHS YUYCHHYECKHUX
HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHUs HAOJI0ATh 32 XOJ0M IPOIecca, CAMOCTOSTENHHO
MPOTHO3UPOBATh €ro pe3ynbTar, (GopMynupoBarb 000ONEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTATOB HCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOAEIaHHOM
pabore;

MpUOOpeTaTh ONMBIT YYCHUUYECKOH WCCIeIOBATEIbCKON H IPOSKTHON NEesITeIhbHOCTH,
HPOSABIATH CIIOCOOHOCTH M TOTOBHOCTh K CAaMOCTOSTEIBHOMY IIOMCKY METOJOB peIIeHUS
MPaKTUYECKHUX 3aad, IPUMEHEHUIO PA3IMYHBIX METO/I0B ITO3HAHUSI.

3) padoracunpopmanueii:

OPHUEHTHUPOBATHCA B DPAa3IUYHBIX MCTOYHUKAX uUHpoOpManuu (HAy4YHO-TIOMYJISIpHAS
auTeparypa XUMHYECKOrO COJEpKaHHs, CIpaBOYHbIE TMocoOus, pecypcsl HHTepHera),
aHANMM3UPOBATh HMH(POPMALMIO pA3IUYHBIX BUAOB MU (OPM NPEACTABICHHS, KPUTUUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTHBOPEUUBOCTD;

¢dbopMynupOBaTh 3aNpoChl M NPUMEHATh pPa3IMYHbIE METOIBl INPU IOHCKE M OTOOpe
nH(popManuu, He0OXOIUMOI AJIs BHITONIHEHUS YUeOHBIX 3a7]a4 ONPEASIEHHOT O THIIA;

NpUOOpETaTh OMBIT UCIOIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTUNA U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIBHO BBIOMPATh ONTHMANBbHYIO (HOpPMY NMpeacTaBiIeHUus HHPOpMAIHH (CXEMBI,
rpaduKu, TUarpaMMsbl, TaOIHIIBI, PUCYHKU U JpYTHUe);

WCIIOJIB30BAaTh HAaYYHBIM S3BIK B KauecTBE CpeAcTBa HpH paboTe ¢ XUMHUYECKOU
nHpopMmanuen: MPUMEHATH MEXNpeAMeTHble ((pu3nyeckue W MaTEeMaTUYECKHE) 3HAKU W
CUMBOJIBI, HopMyIbl, aO0peBHATYPBI, HOMEHKIATYPY;

WCIIOJIb30BaThUIIPEOOPa30BBIBATH3HAKOBO-CUMBOIHMYECKHECPEICTBAHATIIS THOCTH.

OBJaieHHeYHHBEPCAILHBIMUKOMMYHHKATHBHBIMUAE CTBHSIMH

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYK/IaeMOW TEMbI B XOJ€ AUAJIOra W/WIIH TUCKYCCHH,
BBICKA3bIBaTh HUAEH, (OPMYIUPOBATH CBOM MPEIIOXKEHUS OTHOCUTEIBHO BBIMOJTHEHHS
MIpeAI0KEHHON 3a1a4H;



BBICTYNATh C IMPE3EHTALMEN pe3yslbTaTOB MO3HABATENIBHOM NEATENbHOCTH, IOJY4EHHBIX
CaMOCTOATENIbHO MJIM COBMECTHO CO CBEPCTHHUKAaMH IpU BBINOJIHEHUU XUMHUYECKOTO
JKCIIEpUMEHTA, NPAKTUYECKOH paboThl NO MCCIEAOBAHMIO CBOWCTB H3y4aeMbIX BELIECTB,
peanu3anuu y4yeOHOro MpoekTa U (OpMYIUPOBATh BBIBOJBI IO PE3yJbTaTaM HIPOBEAEHHBIX
ucciae0BaHUN NyTEM COrlacoBaHUs MO3UIMI B X0[€ 00CYy X AeHUS U 0OMEHa MHEHUSMH.

OgJaieHHeYHUBEP CAIbHBIMHPEry I THBHBIMU/1C CTBUAMU:

CaMOCTOSITENIBHO IIAHUPOBATh U OCYIIECTBIATh CBOK I103HABATEIbHYIO IEATENbHOCTD,
onpenenss e€ Leiau U 3aJadyu, KOHTPOJIUPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeasaraeMblil anaropuT™ AEHMCTBUN NP BBHINOJIHEHUH yuyeOHBIX M MCCIIEOBAaTEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3pPeKTUBHBIN CIOCO0 MX peIIeHUs C YUETOM IMOIyYEHHUs] HOBBIX3HAHUM O
BEIIECTBAX U XUMUYECKUX PEaKIMIX;

OCYILECTBIATh CAMOKOHTPOJb CBOEH JAEATEIBHOCTM Ha OCHOBE caMoOaHalau3a M
CaMOOLIEHKU.

IIpexMeTHBIE pe3yabTATHI
10xi1acce

[IpenmeTHbIEpE3yNBTATBIOCBOCHUSIKYPCAKOpraHNYeCKAIXUMUSI» OTPAKAIOT:

chOpMHUPOBAHHOCTh TMPENCTABICHUH O XUMHUYECKOH COCTAaBISIIONIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpA, POJIM XMMHHM B IO3HAHUM SIBJICHUH NPUPOIBI, B (HOpPMHUPOBAHUU
MBIIIJICHUSI U KYJbTYPHl JUYHOCTH, €€ (PYHKIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIMMOHW s
pemIeHusl MPaKkTUYECKUX 3aJad M DSKOJOTMYEeCKH OOOCHOBAHHOI'O OTHONIEHHUS K CBOEMY
310pOBBIO U IPUPOIHOH Cpee;

BJIAJICHUE CHUCTEMON XMUMHMYECKHX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJArarouiue
MOHATHUS (XUMUYECKHH 3JI€MEHT, aTOM, JIEKTPOHHAs 000J04Ka aToMa, MOJIEKYJa, BaJCHTHOCTD,
3JEKTPOOTPHUIATEIPHOCTh, XHUMHYECKasi CBfA3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W
cokpaméHHas), MOJIb, MOJIIpHAs Macca, MOJSAPHBIA O00BEM, YIJICPOIHBIA  CKeENeT,
(GbyHKUMOHATIbHAS TPYyNIa, paauKan, H30MEpHs, W30Mepbl, TOMOJOTHYECKUNA PpsAJN, TOMOJIOTH,
YIJIEBOJAOPOJIbI, KUCIOPOJ U a30TCOJEpIKAIUE COCAMHEHUS, MOHOMEpP, MOJIUMEpP, CTPYKTYpHOE
3BEHO,BBICOKOMOJIEKYJISIPHBIECOE IUHEH U ) ; TEOPUUU3AKOHBI(TEOPHUACTPOCHUSIOPTaHUYECKUX
BemectB A. M. bytinepoBa, 3aKkOH COXpaHEHUsS MAaCChl BEUIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3bIK XMMHMHU; MUPOBO33PEHUECKHE 3HAHHUS, JIekKallhe B OCHOBE IMOHHUMAaHMUS
NPUYMHHOCTH M CUCTEMHOCTH XMUMHUYECKHUX SBICHUH, (AaKTOIOTHYECKHUE CBEICHUS O CBOWCTBAX,
COCTaBe, MO yICHUUUOE30I1aCHOMUCITONIb30BaHUUBAKHEUIINX OPTaHUY€CKUXBEIIECTBBOBITY |
MPAKTUYECKOU 1eSITEIbHOCTH YEJIOBEKa;

c(OpMHPOBAHHOCTh YMEHUH BBISBJIATH XapaKTepHbBIE MPU3HAKH MOHSATUH, YCTaHABIUBATh
MXB3aUMOCBS3b,HCII0JIb30BATHCOOTBETCTBYIOIHETOHATUSIPU O CAHUUCOCTABA,CTPOCHU AU
MpEBPAILEHUN OPraHMYECKUX COETUHEHUH;

cOpMHPOBAHHOCTh YMEHHI HCIOJB30BATh XUMHYECKYI0 CHUMBOJIMKY JJIS COCTaBIICHHUS
MOJICKYJISIPHBIXH CTPYKTYPHBIX(Pa3BEPHYTOM, COKpAIIEHHOH) (HOPMYT OPraHMYECKUX BEIIECTB
U YpaBHEHUN XMMHYECKUX PeaKIMi, U3roTaBIMBaTh MOJEIU MOJIEKYJ OPraHUYECKHUX BELIECTB
JUTSL UIUTIOCTPALIMU UX XMMHUYECKOT0 U MPOCTPAHCTBEHHOT O CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHUHWYCTAaHABIUBATHIIPUHAJICKHOCTEU3YUEHHBIX OPTraHMYECKUX
BEIIECTB MO HUX COCTaBy U CTPOCHHUIO K ONpEeAeNEHHOMY Kiaccy/Tpynne COeIuHEHUM
(yraeBogopoabl,KUCIOPOI U a30TCOAEPKAIINECOETUHEHHS,BbIC OKOMOJIEKYIISIPHBIE



COeJIMHEHHMs), /laBaTh UM Ha3BaHusA 1o cucrematuueckoil Homenknarype (IUPAC), a takxe
MPUBOJUTh TPUBHUAJBHBIC HA3BAaHHUS OTIEJIbHBIX OPraHUYECKHUX BELIECTB (ITHIICH, MPOMUJIEH,
aleTUJICH, ATUJICHTJIUKONb, TIULEpHH, (eHon, (opmanbaeruja, anerajbIerusl, MypaBbUHAs
KHMCJIOTa, YKCYCHas KMCJIOTa, OJIEMHOBAs KUCJIOTa, CTeapUHOBAas KUCJIOTA, III0K03a, GPYKTO3a,
KpaxmaJl, IeJIJII0J103a, [NIMIIH);

c(hOPMUPOBAHHOCTh yMEHHUS OMNPEACNSITh BHUIbl XUMHYECKOW CBSI3M B OPraHUYECKUX
COeIMHEHUX (OJIMHAPHBIC U KPATHBIE);

c(hOpPMUPOBAHHOCTh yYMEHHUSI MPUMEHSTH TOJOKEHUS TEOPUH CTPOCHUS OPTaHHUYECKHX
BemecTB A. M. bytnepoBa st 00bsiCHEHUS 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMHUPOBAHHOCTh YMEHHI XapaKTEepU30BaTh COCTaB, CTpoeHUE, (HU3NUECKUe U
XUMHUYECKHECBONCTBA TUIMMYHBIXIIPEJACTABUTENICH PA3IMYHBIXKIACCOB OPraHWYECKUXBEIIECTB
(MertaH, 9TaH, JTWIEH, NPOMWJIEH, aueTwieH, OyraaueH-1,3, merunOyraamen-1,3, Oenszodn,
METaHOJI, 3TAHOJ, dTUJICHTINKOJIb, TIIMIEPUH, (EHOJ, aleTalbIeru]l, MypaBbUHAs U YKCyCHas
KHMCIIOTBI, TJIOKO3a, Kpaxmal, IeJUII0J103a, aMHHOYKCYCHas KHCIOTa), WJIIIOCTPUPOBATh
TEHETHYECKYIO CBSI3b MEXKJY HUMH YPaBHEHHSMH COOTBETCTBYIOIIMX XHUMHUUYECKHUX PEAKIUU C
WCIIOJB30BAHUEM CTPYKTYPHBIX GOPMYIT;

chOpMHUPOBAHHOCTh YMEHHS XapaKTepH30BaTh HWCTOYHUKHU YTIEBOJOPOTHOTO CHIPHS
(HedTh, MPUPOAHBIA Tra3, yromb), CIOCOOBI MX MEpepabOTKH M IMPAKTHUYECKOE MPUMEHEHHE
MPOJIYKTOB IepepaboTKH;

chOpMHUPOBAHHOCTh YMEHHH MPOBOJUTH BBIYMCICHUS IO XWMHYECKHUM YpaBHEHUSM
(maccel, 00b€Ma, KOMMYECTBA MCXOIHOI'O BEIIECTBA FJIM MPOAYKTA PEAKIMH IO H3BECTHBIM
Macce, 00b€MY, KOJTUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MJIA MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHUH BIIAJIETh CHCTEMON 3HAHUN 00 OCHOBHBIXMETOJAXHAYYHOT O
MO3HAHUS, HCIONb3yEeMBIX B XHMHUHM TIPU HM3YYCHHH BEHIECTB W XHUMHUYECKHX SBICHHUI
(mabmroneHne, W3MEpEeHUE, DJKCICPUMEHT, MOJEIUPOBAHHUE), WCIOIb30BaTh CHUCTEMHBIC
XUMHUYECKNE3HAHUSAUIITPUHATUAPEIICHU B KOHKPETHBIXKU3HECHHBIX CUTYAIUAX,CBA3AHHBIX C
BEIECTBAMH M X MPUMEHECHHEM;

c(hOpMHUPOBAHHOCTh YMEHUU COOJIOAaTh MpaBuUiIa MOTb30BAHUS XMMHUUYECKON MOCYyI0i 1
nabopaTOpHBIMOOOpYIOBaHHEM,a  TaK)XKEMpaBmWIa  OOpaIICHHUSICBEIECTBAMUBCOOTBETCTBUHC
WHCTPYKIHUSMH 110 BBITTOJTHEHHUIO Ja00PATOPHBIX XUMHUYECKUX OIBITOB;

cOpMHPOBAHHOCTh YMEHUW IUIAHUPOBATH M BBIMONHATH XHUMHYECKUH DKCIEPUMEHT
(mpeBpalieHns OpraHNYeCcKUX BELIECTB IPU HArPEBAHHUH, IOJYUYCHHE DTHICHA M U3YYCHHE €T0
CBOMCTB, Ka4eCTBEHHBIE pEAKIUU OpPraHWYECKUX BEUISCTB, JCHATypalus OCJIKOB IpHU
HarpeBaHUU, [BETHHIE PEAKUUU OEJIKOB) B COOTBETCTBHH C NMPABHJIAMU TEXHUKH 0€30MacHOCTH
npu oOpalieHun C BEIIECTBAMU M J1a0OpaTOpHBIM 00OPYIOBAaHHEM, MPEACTABIATh PE3YIbTATHI
XUMHYECKOTO JKCIIEPUMEHTa B (OpMe 3alucH YpaBHEHUH COOTBETCTBYIOIIMX pEAKIUN U
(GbopMyIupOBaTh BEIBOIBI HA OCHOBE ITUX PE3YJIbTATOB;

cOpPMHPOBAHHOCTh YMEHHH KPUTHUECKH aHaIM3UPOBATh XMUMHYECKYI0 HH(OpPMAIUIO,
MOJIy4aeMyIo U3 Pa3HBIXUCTOYHUKOB (CpeAcTBa MaccoBOi nHpopmanuu, UHTEpHET U APYTHX);

chOpMHPOBAHHOCTh YMEHUH COOJIOJATh MpaBuia HKOJIOTUYECKH LEeJIeCO00pa3HOro
MOBEJCHUsI B OBITY M TPYAOBOW [EATEIBHOCTH B MLENAX COXPAHEHHUS CBOETO 3/0POBbS U
OKpYXKaloIel MPUPOIHOI cpeabl, 0OCO3HABATH OMACHOCTh BO3ACHCTBUS Ha JKMBBIC OPTaHU3MBI
OnpeeEHHbIX OPraHMYEeCKUX BeIleCTB, MOHMMasg cMbica mnokazarens [IJIK, moscHsATs Ha
MpUuMepax crnocoObl YMEHbUIEHUS U NPEJOTBPAILEHUS UX BPEIHOTO BO3JACHCTBUSA Ha OpraHU3M
YeJI0BEKa;



JUIsl O0y4YaromuXcsi ¢ OTPAaHUYECHHBIMU BO3MOKHOCTSIMU 3]I0POBBSA: YMEHHE NMPUMEHATH
3HaHUs 00 OCHOBHBIX JOCTYIHBIX METOaX MO3HAHUS BEIIECTB M XUMUYECKUX SIBICHUH;

JUISL CIIETBIX W ClHa0OBUIAIIMX OOYYAIOUIUXCA: YMEHHE HCIOJNb30BaTh pelbe(HO-
TOYEUYHYIO cucTeMy obo3Hauenuit JI. bpaiinsg nns 3anucu XumMudeckux Gopmy.

11kaacc

[IpenmeTHBIe pe3ynabTaThl OCBOeHUS Kypca «OOmas u HeopraHuyeckas XUMUS»
OTpaXkaroT:

c(hOpPMUPOBAHHOCTh TPEACTABICHHUI: O XUMHYECKOW COCTAaBIAIOMIEH €CTEeCTBEHHO-
Hay4yHOW KapTUHBI MHpA, POJM XUMHUU B TO3HAHWUHM SIBIEHUH NPUPOILI, B (OPMHUPOBAHHHU
MBIIUIEHUST U KYJIbTYPHl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOJAMMOUN IS
pemieHnsl TPaKTHYECKUX 3aJad W DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U MPUPOTHOM Cpee;

BJIaZICHUE CHCTEMON XHMHUUYECKHX 3HaHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMHUYECKUN IJIEMEHT, aTOM, M30TOI, S-, P-, d- 3JEKTPOHHBIE OpOUTAIM aTOMOB, HOH,
MOJIEKyJia, MOJb, MOJSPHBIH 00BEM, BaJEHTHOCTH, JJIEKTPOOTPHUIIATEIHLHOCTh, CTETEHB
OKHCIICHHS, XWUMHYEeCKas CBs3b (KOBaJICHTHAs, HWOHHAas, MeETANIMYecKas, BOIOPOIHAs),
KpUCTAJUIMYECKasi ~ peméTka, THUIBl XUMHYECKHX  pEakKIuid, pacTBOp, JJIEKTPOJHTHI,
HEJJICKTPOJUTHI, AIEKTPOIUTHYECKAS TUCCOLMAIHS, OKUCIUTENb, BOCCTAHOBUTEIh, CKOPOCTH
XUMHAYECKOH  peakluW, XUMHYECKOe paBHOBECHE); TEOPUH MW  3aKOHBI  (Teopus
3JIEKTPONIUTHYECKON Jucconmnanuu, nepuoaudecknit 3akoH J[. M. MenngeneeBa, 3akoH
COXpPaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHMS W NPEBPALICHUS DHEPIUU NPU XUMHUUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CHMBOJHWYECKHH S3BIK XHMHH, MHPOBO33pEHUYECKHE 3HAHUS,
JeXxalue B OCHOBE IIOHMMAaHUs NPUYMHHOCTH M CHCTEMHOCTH XHMHUUYECKUX SIBICHMH,
(akToIOrNUeCcKNe CBEJEHUS O CBOHCTBAX, COCTaBe, MOJYYCHUU U O€30MaCHOM HCIIOIb30BAHUH
BOKHEUIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOH AESTEILHOCTH YEJI0BEKA;

c(OpMHPOBAHHOCTh YMEHHH BBISBIATH XapaKTePHBICHPU3HAKU MOHSATUH, YCTaHABIUBAThH
UX B3aMMOCBSI3b, UCIOJB30BATh COOTBETCTBYIOIIME NOHATHS IPU ONMCAHUU HEOPraHUYECKUX
BEIIECTB U UX MMPEBPALICHUIL;

c(OpMHPOBAHHOCTh YMEHHUH HCIIOIH30BATh XMMHUYECKYI0 CHMBOJIHMKY JUISI COCTaBICHUS
dbopMyn BemIECTB M YpPaBHEHHH XUMHUYECKHX pEaKIUl, CHUCTEMaTHYECKYI HOMEHKIATypy
(IUPAC) u TpuBHalbHBIE HAa3BaHUS OTIEIbHBIX HEOPraHMYECKUX BELIECTB (yrapHbId ras,
YIJIEKUCIBIA a3, aMMHUaK, raméHas HW3BEeCTh, HeraméHas HM3BECTb, NUTHEBAsl COJA, MUPUT U
apyrue);

c(OpMHPOBAHHOCThYMEHH I ONIPEIEIATHBATICHTHOCTBUCTETICHHOKU CIICHUAXUMUY €CKUX
3JI€MEHTOBBCOEIMHEHUAX PA3IMYHOT 0COCTABA, BUAXUMUYECKONCBA3H(KOBAJIEHTHAs, HOHHAS,
MeTaJJInYecKas, BOAOPOAHAsA) B COCAMHEHUSX, TUI KPUCTAUIMYECKOW PEIIETKH KOHKPETHOIO
BelllecTBa (aTOMHas, MOJEKYJsIpHas, MOHHAas, METalJMyecKas), XapakTep cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUI;

chOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHA/UIC)KHOCTh HEOPTaHUYECKUX BEILIECTB
MOMX COCTaBY K OMNpeIeNEHHOMYKIIACCY/TPYNIECOeINHEHHI(TIPOCThIEBEIIECTBA — METAJUIBl H
HEMETaJlIbl, OKCUbl, OCHOBaHUS, KUCIOThI, aM(pOTepHbIE THIPOKCHUbI, COIH);

c(hOpMUPOBAHHOCTh YMEHMI pacKpblBaThb CMBbICT Hepuoauyeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATh €ro  CHUCTEMATU3UPYIOLIYIO, OOBICHUTEIBHYIO H
MPOTHOCTHYECKYIO () YHKIIUH;



chOpMHUPOBAHHOCTh YMEHUH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUYEeCcKUX3eMeHToB 1 —4nepuonosllepuoanueckoit cUCTEeMbIXUMUUYEeCKUX3aeMeHToB/l. 1.
MenpaeneeBa, HUCIHONb3ys TOHATHUS «S-, P-, O-2JIEKTpOHHBIE OpPOHUTAINY», «IHEPrETHUECKUE
YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOHCTB XHMMHUUYECKHUX JJIEMEHTOB U HX
coeMHEHUH 1o nepuoaam u rpynnam [lepuoguueckoi cucteMbl XuMuiyeckux sneMenToB 1. U.
Mennenecna;

chOpMUPOBAHHOCTh YMEHHH XapakTepu3oBaTh (OMUCHIBATh) OOIIHE XUMHYECKHE
CBOMCTBAa HEOPraHMYECKHUX BEUIECTB PAa3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYLIECTBOBAHHE
FEHETUYECKOW CBA3M MEXJYy HEOpPraHMYeCKMMH BEIIeCTBAaMU C T[OMOUIbI0 YypaBHEHHUH
COOTBETCTBYIOIIUX XUMHYECKUX PEAKIIUH;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCH(PUUIHMPOBATH XUMHUUYECKHE PEAKIUHU O Pa3TUIHBIM
IpU3HaKaM (YMCIy M COCTaBy pearupyroliux BEIleCcTB, TeIIOBOMY 3G(eKTy peakiuy,
M3MEHEHUIO CTETICHEH OKHCIIEHHS 3JIEMEHTOB, OOpaTUMOCTH PEAKIMHU, YIaCTUIOKATaIN3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUM COCTABISATH YPaBHEHUS PEAKIMU Pa3TUYHBIXTHIIOB,ITOTHbBIC
Y COKpaII€HHbIE YpaBHEHUS PEaKIMii HOHHOTO OOMEHA, YYUTHIBAs yCIOBHUSA, MPH KOTOPHIX ATH
pEaKUUU UAYT A0 KOHIIA;

chOpMHUPOBAHHOCTh YMEHHH TPOBOAUTH PEAKIIMU, MOATBEPKIAONINE KadeCTBEHHBIN
COCTaB pAa3JWYHBIX HEOPTraHMYECKHUX BEIIECTB, pACIO3HABATh OIBITHBIM MYTEM HWOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEIIECTR;

c(hOpMHUPOBAHHOCTh YMEHHUH PACKPBIBATH CYINIHOCTH OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii MocpeICTBOM COCTABICHUS FJIEKTPOHHOT O OaaHCca 3TUX PEAKINN;

c(OpMHPOBAHHOCTh YMEHUHOOBACHATH3aBUCHMOCTh CKOPOCTH XHUMHYECKOH pPEaKIUUOT
pasnuyHBIX (PAKTOPOB; XapakTep CMELIEHUS XUMUYECKOr0 PAaBHOBECHS B 3aBHUCHMOCTH OT
BHenrHero Bo3neiicTBus (nmpuHnumn Jle [llarense);

cOpMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh XUMHYECKHE IIPOILECCHl, JeXallue B
OCHOBE NPOMBIIIIJIEHHOTO MOJIYYEHUs CEPHOM KUCIIOTHI, aMMHaKa, a Takke c(hHOpMUPOBAaHHOCTD
npeacTaBiIeHuil 00 OOmMX HAyYHBIX NMPUHIHMIAX M 3KOJOTMUYECKHX MPoOieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OpMHPOBAHHOCTHYMEHHITIPOBOIUTHBBIUNCICHUSICHCIIONb30BAHUEM TOHITHS
«MaccoBasi 0Nl BEIIECTBAa B PacTBOpe», OOBEMHBIX OTHOUICHUH Ta30B IMPU XUMHUYECKUX
peakuusx, Macchl BellecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJIHMYECTBY BEIIECTBa, Macce
Ui 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAaKIMU BELIECTB, TEIUIOBOro s dexra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHUsI MACChI BELECTB, IPEBPALLECHUS U COXPAHEHHUS IHEPTHUH;

c(OpMHPOBAHHOCTh YMEHHI COOIOIATh MpaBHiia MOJb30BAaHUS XUMUUYECKOU MOCYI0H H
1a00paTOPHBIMOOOPYAOBaHNEM,a TaKXKEMpaBuia OOpalIeHUsICBEIeCTBAMUBCOOTBETCTBHH C
WHCTPYKIUSMH 110 BBITTOJTHEHHUIO Ja00OPATOPHBIX XUMHUYECKUX OIBITOB;

cOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKHH SKCIEPUMEHT
(pa3noxeHue MEpOKCUJa BOAOPOJA B IMPUCYTCTBUU KaTajau3aTopa, ONPEAENIEHHE Cpeabl
PacTBOPOB BEILECTB C MOMOIIBIO YHUBEPCATBHOI'0 UHINKATOPA, BIUSHUE PA3IUYHBIX (AKTOPOB
Ha CKOPOCTb XMMHUYECKOH peakluu, peakiud HOHHOro OOMEHa, KaueCTBEHHBIE peaklMH Ha
cynbdar-, kapOOHAT- U XJOPUI-aHUOHBI, HA KAaTUOH aMMOHUS, PEIICHHE IKCIIEPUMEHTAIbHBIX
3a1a4 1o TemaMm «Metamnel» U «Hemeramnsl») B COOTBETCTBUUM C MpaBUIaMU TEXHUKHU
0e30macHOCTHIPHOOPAIICHHHCBEIECTBAMUIIA00paTOPHEIMOOOPYIOBAHUEM, IPEICTABIISATD
pe3yJabTaThl XUMHUUYECKOr0 HKCIEpPUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyJIHpPOBaTh BHIBOABI HA OCHOBE 3TUX PE3yJIbTATOB;



c(OPMUPOBAHHOCTh YMEHHH KPUTHUECKHM aHAIU3MPOBATh XHMHUYECKYI0 HH(pOpManuio,
MOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MacCcOBOH KOMMYHHUKauuu, HHTepHET u
JAPYruXx);

cOPMUPOBAHHOCTh YMEHHMH COONIOAAaTh TpaBHJa SKOJIOTHYECKH IIe1eco00pa3Horo
NOBeJCHUS B OBITY M TPYIOBOW NEATENBHOCTH B IIENIAX COXPAaHEHHUS CBOETO 3J0pPOBBS H
OKpY’XKarolei IpUPOTHOH Cpellbl, OCO3HABATh OMACHOCTh BO3JEHCTBUS Ha KMBBIE OPraHU3MBI
onpenenéHHBIX BEIIeCcTB, MOHUMas cMbica mokaszatens [1/IK, moscHITh Ha mpuMepax CIocoObl
YMEHBIIEHUS U IPEJOTBPALICHHS UX BPEAHOIO BO3CHCTBYS HAa OPraHN3MUEeI0BEKa;

Ui 00y4aroUmuXcs C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 37J0POBBSI: YMEHHE NPUMEHSTH
3HaHUSA 00 OCHOBHBIX JIOCTYITHBIX METOJ1aX MO3HAHUS BELIECTB M XUMUYECKUX SBJICHUN;

JUISL CIIETIBIX W ClHa0OBUIAIMMX OOY4YAOUIUXCSA: YMEHHE HCIOJb30BaTh pelbe(HO-
TOUEUHYIO cucteMy obo3Hauenwuit JI. bpaiins mis 3anucu xuMnyeckux Gopmyir.

Cucrema OICHKH JOCTHKCHUS NJIAHUPYEMbIX pe3yJ’leaTOB.10
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TeopeTn4ecKkneoCHOBBIOPTraHUYECKOMXUMHUHU

IIpenMeT opraHMYeCKON XUMHH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAUYCHHUE B MOJIY4YCHUHU
HOBBIXBelllecTBUMaTepuanoB. TeopuscrpoenusoprannueckuxcoenuaeHuiA.M.byriiepoa, €€
OCHOBHbIe TmonokeHusa. CTpykTypHble (QOpMYJIbl OpraHUYecKHX BellecTB. [omoiorus,
n3omepusi. XMMUUYECKas CBSA3b B OPraHUYECKUX COEUHEHUAX — OJUHAPHBIEH KPAaTHbIE CBS3H.

IIpencraBienne o  kjaccuuKalMM  OpraHMYecKMx  BemecTB. HomeHknaTypa
OpPraHMYeCKUX COCAMHEHUH (CucTeMarhuyeckas) W TPHUBUAJIbHbIE Ha3BaHUs BaKHEHIIMX
MpEeACTaBUTENEH KIACCOB OPTaHUYECKUX BEIECTB.

OKCIEpUMEHTAIBHBIE METOJIbI U3YUYEHHUs BEIIECTB U UX MPEBPALICHUN: 03HAKOMIICHUE C
o0Opa3niaMu OpPraHMYECKUX BEIIECTB M MaTepuajaMyd Ha MX OCHOBE, MOJEIHPOBAHHE MOJIEKYIH
OPraHMYEeCKUX BEHIECTB, HAONIOJACHHE M ONUCAHHWE JEeMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB IIPH HArpeBaHUH (IIJIaBJIeHNE, 0OYTIIMBAaHUEUTOPEHHUE).

Yriaesonopoanl

AnKaHBI: COCTaB M CTPOEHHME, T'OMOJOTMYECKHMH psaa. MeraH M 3TaH — mpocTediune
NpEACTaBUTENN QJIKAHOB: (U3MYECKHe M XHWMHYECKHE CBONCTBAa (peakUMHM 3aMENIEHUS WU
TOPEHMUsI), HAXOXKAEHUE B IPUPOJIE, TOJIyYEHNE U IPUMEHEHUE.

ANKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUH pAN. DTUIEH U INPONUIEH — NPOCTEHINNE
IPEJCTAaBUTENN AJKEHOB: (U3MUYECKHE M XHUMUYECKHE CBONCTBA (peakluu TUIPUPOBAHMS,
rajJloreHUPOBaHUs, TUAPATAllUY, OKUCIICHHS U NTOJIMMEPHU3allun), OTYy4eHHE U IPUMEHEHHE.

Ankamauensl: OyraameH-1,3 u metunOyragueH-1,3: cTpoeHNe, BaXHEUIIHE XUMHYCCKHE
cBoiicTBa (peakius noaumepusanun). [lonydeHne CHHTETUYECKOT 0 KayuyKa U PE3HHBI.

AJNKHHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS,FOMOJIOTMYECKUH  psA. ALETUiIeH —

IpOCTEHIUHNIPEACTaBUTENb AIKMHOB: COCTaB, CTPOECHUE, (PU3HUECKUEH XMMHYECKHECBONHCTBA
(peakUMUTruAPUPOBAHNUSA,[aTOT€HUPOBAHUA, THAPATALIUU,TOPEHU ), 10y dCHUEUTPIME HEHNUE.
Apensl. beHson: cocTaB, cTpoeHue, GpuU3HMUECKUe U XMMHUECKHE CBOICTBA (peakLuu
raJIOr€HMPOBAHMS U HUTPOBAHUA), IOJNy4eHHE U IpUMeHeHue. Tonyon: cocmas, cmpoenue,
Quzuueckue u xumuiecKue ceoUCM8ea (PeaxKyuu 2ai02eHupOSans U HUMpPO8anus), noayienue u
npumenenue. — TOKCMYHOCTb  apeHOB. ['eHeTHyeckas  CBA3b  MEXKAY  yINIEBOJOPOIAMH,
MPUHAAIEKAIUMUKPA3IUYHBIMKIIACCAM.

[TpuponHble UCTOYHUKU YIiIeBOJOpoaoB. IIpupoaHblil ra3 U nmonyTHble HE(TAHBIC Ta3bl.
Hedpts u e€ mnpoucxoxienue. Crmocobbl nepepaboTku HedTHU: MeperoHka, KpEeKUHT
(TepMHUYECKHil, KaTaTUTHYECKUil), mupoaus. IIpoaykTsl nepepaboTku HedTH, UX IPUMEHEHHE B
MPOMBIIIEHHOCTH U B ObITYy. KaMeHHBII yroiabs U NpOAyKThI €r0 NepepadoTKH.

OKCHepUMEHTAIbHbIE METO/bl U3YUYEHUS BELIECTB U UX NPEBPALICHUN: O3HAKOMIIEHHE C
o0pa3namu niaacTMmacc, KaydykoB U pe3uHsl, komnekuuu «Hedtbs» u «Yromp», MogenupoBanue
MOJIEKYJl YIJI€BOAOPOJOB U TaJlOT€HONPOU3BOJIHBIX, IPOBEAECHUENPAKTUYECKON pPaboTHI:

MOJYUYCHHUC 5TUJICHA U NU3YUYCHUC €O CBOMCTB.
PaC‘-IéTHBIeI%a,Z[a‘-II/I.



Briunciennss mo ypaBHEHHI0O XHMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIHUYECTBA
HMCXOMAHOTO BELIeCTBA MJIM MPOAYKTAa pEaKIUH MO M3BECTHBIM Macce, 00BEMY,KOJHYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB HJIM MPOIYKTOB PEAKIINH).

Kucnopoacoaep:xamueopranudecKkuecoeIuHeHUs

[IpenenbHble ONHOATOMHBIE CHHUPTHL. MeETaHON W O3TAaHON: CTPOCHHE, (PU3MUECKHe U
XUMUUYECKHE CBOMCTBA (peakiuu ¢ aKTUBHBIMH MeETaJlJlaMH, TaJllOT€HOBOJOPOJaMH, TOPEHHE),
npuMeHeHue. BogopoaHbiecBI3UMEKIyMOJIeKyllaMu CiupToB.J[eficTBHE MeTaHOoJIa UITAaHOJIA Ha
OpraHHU3M YEJIOBEKA.

MHoroaToMHble CHOUPTHI. ODTHJICHTJIMKOIb W TIHIEPUH: CTpOeHHE, (uzndeckue u
XUMHUYECKHECBONCTBA(B3aNMO/IeCTBUECOIIECIOYHBIMIMETANIJIaMU,KauyeCTBEHHAsIpeaKIusIHa
MHOTOaTOMHBIE CNHUPTHI). JlelicTBue Ha opraHu3M denoBeka. [IpuMeHeHHWe TiHIEpUHA U
3TUIICHTIIUKOJISL.

deHon: CcTpoeHHWE MOJIEKYHbl, (U3WYECKHEe M XHUMUYECKHEe CBOHCTBA. TOKCHMYHOCTH
¢denomna. [Ipumenenue ¢penona.

Anpnerunbl  wkemouvl. Dopmanbiaeruj, ameTadbIerui: CTpoeHue, ¢GU3NYecKne U
XUMUUYECKHE CBOMCTBA (peakIMu OKHUCJIEHUS W BOCCTAHOBJICHHS, KAa4ECTBEHHBIE PEaKIUN),
MOJTy4EeHHE U TPUMEHEHHE.

OIHOOCHOBHBIC TIpeeTbHbIE KApOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAsl KHUCIOTHI:
cTpoeHue,hu3ndecKuen XUMHUYECKHECBONCTBA(CBOWCTBA, 00N EIISIKIIACCAKICIIOT, PEaKITHS
srepudukanuu), mnonydeHue u mnpuMeHeHue. CTeapuHOBas ¥ OJICMHOBAs KHCIOTHI Kak
MPECTaBUTENIN BHICIITUX KapOOHOBBIX KHUCIOT. MblIa KaK COJW BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOKOIIEE JEHUCTBHE.

Crnoxuble3(pUPBIKAKITPOU3BOJHBIEKAPOOHOBBIXKUCIOT. I HIPOTN3CI0KHBIX 3 (DUPOB.
Kupser.I'naponuzxupos.[IpuMenennexxupo. buonoruaeckasipoinbKUpPOB.

VYrieBobl:cOCTaB, Ki1acCuPUKANUSYTIEBOI0B(MOHO-, TU-UTTONHcaxapuisl).[ moko3a —
NPOCTEUINNA MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJEKYJbl, (pU3nYecKkue W XUMHUYECKUE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcuaomM Menu(ll), okmcieHne aMMHAYHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBieHue, OpOKEHHE TIIOKO3bI), HAXO0XJIEHHUE B TPHUPOJE,
IpuMeHeHue, onoaorundeckas poiab. orocunres. @PpykTo3a Kak U30MeEP TIIFOKO3BI.

Kpaxmanunemntono3zakaknpupoaabsienonuMepbl. CTpOSHHEKPaxX MaJIan LEJITI0JI03bI.
Du3nYeCKMEeNXUMUYECKHECBOICTBaKpaxMaia(IuIpOIn3,KkaueCTBEHHASPEAKIIUSCUOOM ).

OKCIIEpUMEHTAIbHBIE METOJbl M3yYEHHMS BEUIECTB M HX MPEBpAllEHUI: IPOBEICHHUE,
HaOJNIoZeHNEe ¥ ONHMCaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIHPTOB, KauyeCTBEHHBIC
peakiuyu OJHOATOMHBIX CHUPTOB (OKUcCIeHHE 3TaHosa okcuaoM meau(ll)), MHOroaToMHbIX
CHUPTOB (B3auMoAeiicTBHEe TiuuepuHa ¢ ruapoxkcugom menu(ll)), anpaerugoB (okucieHue
aMMHUadHBIM pacTBopoMm okcuma cepebpa(l) m ruppoxcumom wmemu(ll), B3aumoneiicTBue
Kpaxmajiga C HWOJOM), MPOBEJCHHE IPAKTUYECKOW padOTHI: CBOWCTBA pPAacTBOpPa YKCYCHOM
KHCJIOTBI.

Pacuérnrpie3zagaun.

Boeluncinenuss 1o ypaBHEHHIO XHMMHYECKOH peaknuu (Maccbl, 00bEMa, KOIHWYECTBa
HCXOAHOTO BELIECTBA MJIM NPOAYKTAa peaklUu MO0 HU3BECTHBIM Macce, 00bEMY,KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB MJIM MPOJYKTOB PEAKIIUH).

AzoTcoaepxKalireopraHnyeCcKuecoeJMHEHU L.

AMHMHOKHCIOTBl KaK aM@OTepHble OpraHuyeckue coeauHeHus. Dusndyeckue U
XUMUYECKHE CBOMCTBA AaMHHOKHMCIOT (Ha MpuMepe TiuluHa). buosornueckoe 3HauYeHHE
amuHOKuUcHOT. [lentuasl.



benku kak mpupoJHbIE BBICOKOMOJIEKYJSIpHBbIE coelMHEHMs. [lepBuuHasi, BTOpUYHas U
TpeTU4Hasi CTPYKTypa OenkoB. XHMHMUECKHE CBOWCTBAa OEIKOB: THAPOJIN3, JEHATypalwus,
KaueCTBEHHbIEC PEaKIMU Ha OEJIKHU.

OKcnepUMEeHTalbHble METOJbl U3Y4YEHHUs BEIIECTB M UX IpeBpalleHuil: HaOIoJeHHEe U
ONHMCAaHUE JIEMOHCTPALMOHHBIX OINBITOB: J€HaTypauus OEJIKOB IpU HarpeBaHUH, LBETHBIE
peakiuu OeNKoB.

BbicokoMoJieKyJIsIpHbIeCOeNHEeHUS

OCHOBHbIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMeEp, IOJIMMeED,
CTPYKTYPHOE 3BEHO, CTEIEeHb IOJIMMEpPHU3aLUM, CPEeaHsst MoyeKkyaspHas Macca. OCHOBHBIE
METO/bl CUHTE3a BEICOKOMOJIEKYJIIPHBIX COEMHEHUH — MOTMMEpHU3aLHsl UIIOJUKOHICHCALIHS.

DKCHepUMEHTaIbHbIE METObl U3YUYECHHS BEIIECTB U MX MPEBPALIEHUN: 03HAKOMIIEHHE C
oOpa3namMu NpUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIECBSI3H.

Peanuzanus MexnpeaMETHBIX CBA3CHNIPUM3YyYEeHUUOprannyeckonxumuu B 10 kiacce

OCYUIECTBIISETCS Yepe3 UCIIOIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX OHATUH, TaK U

MOHATHUH, ABJISIONINXCSICUCTEMHBIMUUISOTIETBbHBIXIIPEIMETOBECTECTBEHHO-HayYHOT OI[UKJIA.

OO6mueecTeCTBEHHO-HAYYHBICTIOHATHS SIBJICHNE,HAYYHBIA (PaKT,TUIIOTE3a,3aK0H, TEOPHUs,

aHaIM3, CHHTE3, Kilaccu(ukamms, TEepUOIUYHOCTh,  HAOMIOJEHHE, H3MEpEHHE,
9KCIEPUMEHT,MO/IETTUPOBAHNE.

du3nka:MaTepus, Y Heprusi,Macca,aToM,3JIeKTPOH,MOJIEKYJIa, 9 HEPTeTHYECKUITypOBEHb,
BEI[ECTBO, TeJIO, 00BEM, arperaTHOe COCTOSIHHUE BEIIEeCTBA, (PU3MUECKUE BETUYMHBI U €TUHUIIBI
UX U3MEpEHUsI.

buonorus: xnerka, opranu3m, Ounocdepa, oOMEH BEeHeCTB B OpraHU3Me, (OTOCHUHTE3,
OMOJIOTHYECKU aKTUBHBIC BeniecTBa (OCIIKU, YTIIEBObI, )KUPHI, () EPMEHTHI).

l'eorpadus: MuHEpanbl, TOPHBIE MOPOJIBI, MOJE3HBIE HCKOMAaeMble, TOIJIUBO, PECYPCHI.

TexHOIOrNs MUIIEBBIETPOTYKTHI,0CHOBBIPAIIMOHATIBLHOT O TUTAHUS,MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIENKOCMETHYECKUETIPETIapaThl, MaTe PHAIBIN3UCKYCCTBEHHBIXICHHTETUYECKUX
BOJIOKOH.

11 kamace
O0miasi 1 HeopraHuveckasi XUMUA

TeopeTn4ecKkneoCHOBBIXMMHUH

XUMUYECKUH 23yeMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 000J0YKa.
DHepreTUvecKre YpOBHU, MOJYPOBHH. ATOMHBIE OpOHTaNH, S-, P-, d- ameMeHTHl. OCOOCHHOCTH
pacupeneneHus IEKTPOHOB MO OpOUTaIsIM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPHOJIOB.
DnexkTpoHHas KOH(UTYypaus aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuoamueckas cuctemMa XuMHueckux sinemeHToB J[. U.
MenpeneeBa. CBs3b mnepuoauueckoro 3akoHa u Ilepuoanueckod CHCTEMBI XUMHUYECKUX
snemenToB J[. 1. MeHneneeBa ¢ cCOBpeMEHHOI Teopuel CTPOEHHsS] aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XMMUUYECKUXIJIEMEHTOB U 00pa3yeMbIXUMHUIIPOCTHIX UCIOKHBIXBELIECTB 10
rpymnmnam u nepuojiaMm. 3HaueHue MepuoJuyecKoro 3akoHa B pa3BUTUH HAyKH.

Crpoenue BeliecTBa. XHUMHUYEcKass CBsS3b. Buapl XuMHueckoll cBs3M (KOBaJEHTHAas
HETOJApHASIUNIONSIpHAs, HOHHAs, MeTa/uindeckas ). Mexanu3Mbl00pa30BaHUAKOBAJIEHTHOM



XUMHUYECKON CBsI3UM (OOMEHHBIH WM JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaleHTHOCTD.
DIEKTPOOTpUIIaTEeNbHOCTh. CTeNneHb OKUCIeHUs. IOHBI: KATUOHBI U AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJIAPHOTO CTPOEHUs. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THUIBI KPUCTAJUIMUECKUX PEIIETOK. 3aBUCMMOCTh CBOWCTBA BEILIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKHU.

[TonsiTe o nucnepcHbIX cucTtemMax. McTuHHBIEH KOJUIOWAHBIE pacTBOpbl. MaccoBasigos
BELIECTBA B PacTBOPE.

Knaccudukauus HeopraHnueckux coequHeHuil. HomeHknaTypa HeOpraHuueckux
BeulecTB. ['eHeTHueckas CBsI3b HEOPraHUYECKUX BELIECTB, MPUHAJJIEKAIIUX K Pa3IUUYHBIM
KJIacCaM.

Xumuueckas peakuus. Knaccudukanus XMMHYECKHX peakUMM B HEOPraHUYECKOW u
OpPraHUYecKON XUMHUH. 3aKOH COXPaHEHUS] MacChl BEILECTB, 3aKOH COXPAHEHUS U MPEBPAILEHUS
SHEPTUH MPU XUMHUUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3iu4HbIX (akTopoB. OOpaTuMble peaklUH.
Xumuueckoe paBHoBecue. DakTophl, BIUSIONIME HA COCTOAHHE XMMHUUYECKOTO pPaBHOBECHS.
[Ipuanun Jle llaTtense.

Onextponutudeckas aucconnanuss. CunabHble U cinadbie AmekTponauThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KUCIasi, HEUTpaabHas, [eJIOUYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIC PEAKIIHH.

DKCHEepUMEHTANbHBIE METOJIBI M3YUYEHHS] BEHIECTB U MX MPEBPAIICHUN: JEMOHCTpalUs
tabmnn «Ilepmoamueckas cucrema xumudeckux siaemeHtoB [I. WM. MenneneeBa», m3zydeHue
MojeNnel KPHUCTANIMYECKUX pemeETOK, HaONI0JeHne M ONUCaHHWE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (pa3joKeHHE MEePOKCHIa BOAOPOAAa B NIPHCYTCTBHHU KaTalnu3aTopa,
OIpE/ICJICHUE CPEAbl PACTBOPOB BEIIECTB C IMOMOINBI YHUBEPCAIBHOIO MHIMKATOPA, peaKkiuu
MOHHOTO OOMEHa), MPOBEACHUE MPAKTUUECKONW paboThl «BiusHue pa3anvHbIX (AKTOPOB Ha
CKOPOCTb XUMHYECKON PEAKLUU.

Pacuérnpiesanaun.

PacuéTpimoypaBHEHUIMXUMUYECKUXPEAKIIHI,BTOMUUCIIETEPMOXUMHUYECKHEPACYETHI,
Pacy€ThI C UCMOIB30BAHUEM MTOHITHUS «MACCOBas 10JIs1 BEILECTBAY.

Heoprannyeckassxumus

Hemeramuiel. Ilomoxxenne HemeramuioB B Ilepmoaumdeckoil CHCTEME XHMHUYECKHX
sanemenTtoB JI. M. MennaeneeBa m OCOOCHHOCTH CTpOCHHS aTroMoB. Dusmdeckue CBOWCTBA
HEMETAJUIOB. AJIJIOTPONUS HEMETAIIOB (Ha MPUMEPEKUCIOpoaa, cepsl, pochopa u yrieposa).

XVUMHUYECKHE CBOWCTBA BaKHEHIIMX HEMETA/IOB (TaloOreHoB, cepwl, a3ora, (ocdopa,
YIJIEpOJauKPEMHHUS )UUXCOETMHEHU M (OKCU 0B, KM CIOPOACOAEPIKALINX KHCJIOT,BOJAOPOJHBIX
COCMHEHUN).

[IpumeHeHneBaKHEN I XHEMETANIOBUMX COETUHEHU .

Mertannsl. [Tonoxenne MetannoB B [leprnoanyeckoil cucteMe XUMHAYECKAX 3JIEMEHTOB /I,
U. MenpaeneeBa. OcoOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000J0YEK aToOMOB MeTaiiaoB. OOmue
¢usndeckue cBoiictBa MeTannoB. CrlaBbl METANJIOB. DJIEKTPOXUMHYECKUN P HAMPSHKECHUN
METaJIOB.

XWUMHUYECKUE CBOMCTBA BaXKHEHUINIMX METanjnoB (HATPUW, KaIWd, KalbIUi, MarHuw,
ATIOMUHUN, LIUHK, XPOM, JK€JI€30, Me/lb) U UX COETUHEHHUM.

O6umecnocoObnonyyeHusimMeTamioB. [l pumMeneHneMeTatmoBBOBITY U TEXHUKE.

DOKCIepUMEHTabHbIE METOJbl HU3yUEHHUS BEIIECTB M MX NPEBpallleHUH: H3ydeHUe
KOJIIeKIIMU«MeTallsibl UCILIIaBbl»,00pa31l0BHEMETAIIIOB, PEIIEHNE SKCIIEPUMEHTAIbHBIX



3aja4y, HaOMIOJeHME W  ONHMCAaHMEe JEMOHCTPALMOHHBIX M  JIa0OpaTOPHBIX  OIBITOB
(B3auMoJieficTBHE TUAPOKCHAA AJTIOMUHMS C pacTBOpaMU KHUCJIOT U IIeI04Yed, KaueCTBEHHbIE
peakluM Ha KATHOHBI METAJJIOB).

Pacuérnpiesanaun.

Pacuérbl Macchl BemecTBa WM 00bEMa ra3oB IO H3BECTHOMY KOJIMYECTBYBELIECTBA,
Macce Wi 00bEMY OJHOTO M3 y4acTBYIOIIMX B pEaKIMH BELIECTB, pacuérbl mMacchl (00bEMA,
KOJMYECTBA BEIECTBA) IPOAYKTOB PEAKIMH, €CIM OJHOU3 BEIIECTB UMEEeT IPUMECH .

XUMHANKUZHDb

Ponp xuMunBoOecCrneyeHnUIKOIOTMUEeCKOM, IHEPreTHYeCKONUNUINEeBOH 0e301acHOCTH,
pasBuTUM MeauuuHBL. [loHATHME O Hay4YHBIX METOJAaxX IIO3HAHUSA BEIIECTB UXUMHYECKHX
peaKuuii.

[IpencraBienuss o0 oOmUX HAyYHBIX MNPUHIUIAX I[POMBIIIJIEHHOIO MOJY4YeHUs
BAKHEHIIUX BEILECTB.

UYenoBek B MHUpE BEIIECTB M MATEPHANIOB: BaXKHEHIINE CTPOUTENIBHBIE MaTEpHUabl,
KOHCTPYKIL[MOHHBIE MAaTe€pHuajbl, KPacKH, CTEKJIO, KepaMHKa, MaTepualbl IS JJIEKTPOHUKH,
HaHOMaTepHallbl, OPraHUYECKHE U MUHEPAJIbHbIE yI00pEHUSI.

XuMHUS U 310pOBbE YEIOBEKA: MpaBUJIa HCIOJB30BAaHUS JIEKAPCTBEHHBIX IpPENaparos,
npaBuia 6e30MacHOT0 UCIOJIB30BAHUS MPENapaToB OBITOBONH XUMHUU BIIOBCETHEBHOM KHU3HU.

MeXIpeIMETHBIECBA3H.

Peanuzanus MeXNpeIMETHBIX CBSA3CH NMpU M3y4eHUH OOLIel W HEOPraHMYECKOH XMMHH B
11 xmacce ocymiecTBIseTCA Yepe3 HCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK U IOHATUM, SABIAIOIIMXCA CUCTEMHBIMHU JUJIA OTACJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI O
LHUKIIA.

OOmue ecTecTBEHHO-Hay4yHble MOHSTHS: HAaydyHBIH (akT, TUIoTe3a, 3aKOH, TEOopus,
aHalu3,  CHUHTe3,  Kilaccupukauus,  IMEPUOAUYHOCTb,  HAOJIOJEHUE,  HKCHEPUMEHT,
MOJEIUPOBAHUE, U3BMEPEHUE, SBIECHHUE.

®usuka: mMarepus, dHEPrus, Macca, aroM, JJIEKTPOH, IPOTOH, HEHUTPOH, MOH, HM30TOII,
paZnoaKTUBHOCTb, MOJIEKYJIA, SHEPreTUUYECKUIl YPOBEHb, BELIECTBO, TEJIO, 0OBEM, arperaTHoe
COCTOSIHME BEIEeCTBA, (GU3NUECKUE BETUUNHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTh.

buonorus: kierka, OpraHusM, 3KocucTeMa, Ouocdepa, MaKpo- U MHUKPOIJIEMEHTHI,
BUTAaMUHBI, OOMEH BELIECTB B OPTaHU3ME.

I'eorpadusi:MUHEpaIIbL, T OPHBIETIOPOIbI, 10JIE3HBIEUCKOIIAEMBbIE, TOIIIMBO, PECYPCHI.

Texnoorus: XUMHYECKAs IPOMBIIIIECHHOCTb, MeETallIyprus, IIPOU3BOLICTBO
CTPOMUTENBHBIX MaTepHallIoB, CENbCKOXO035MCTBEHHOE IIPOU3BOJICTBO, NUIIEBas
IPOMBIIIJICHHOCTh, (hapMaleBTUYECKass MPOMBIIIJIEHHOCTh, NPOU3BOACTBO KOCMETHYECKUX
[IPENaparoB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTE€PUaIOB, 3JIEKTPOHHAS IIPOMBIILICHHOCTD,
HAaHOTEXHOJIOTHH.



JdesiTeJbHOCTBYUHTENsICYydeTOMpadodednporpammbiBocniuTanus. 10
KJIace

- YCTAHOBJICHME J[IOBEPUTENIbHBIX OTHOLIEHUH MEXJy IMeJaroriieckuM pabOTHUKOM M €ro
o0y4JarouMMucs, CocoOCTBYIOIMUX MO3UTUBHOMY BOCHPUATHIO 00ydaromuMucs TpeOoBaHUMN U
npocb0 IeJaroru4eckoro pabOTHHUKA, MPUBJICUEHHUIO UX BHUMAaHMS K OOCYXJIaeMOH Ha ypoke
nH(opManuy, aKTUBU3AIUU UX I03HABATEIbHOMN AEeSATENbHOCTH;

- TOOYXIeHN €00 yJao N XCACOOII01aThHAYPOKEOOIIETPUHATHIEHOPMBITIOBEICHU S, IPaBUiIa
oOIIeHNst CO cTapmUMU (TIeJarorniecKuMu pabOTHUKAMH) U CBEpCTHUKAMU (00ydaroIuMucs),
MPUHIUITBI y4eOHOM AUCIMIUIMHBI U CAMOOPTaHU3aIUH;

- INpUBJIEYCHUE BHUMAHUS OOYYAIOIIMXCSH K IIEHHOCTHOMY AacCIeKTy H3y4yaeMbIX Ha ypOKax
SABJICHUH,0pTaHN3aLUSIMXPAOOTHICIIONy4YaeMOHHaypOKECOHaIbHO3HAYMMOMNH(popMaruen —
WHULIMUPOBAHUE €€ OOCYXKIEHHUs, BBICKA3blBaHHUS OOydYarOUIMMHUCA CBOETO MHEHHUS IO ee
MOBOAY, BEIPAOOTKH CBOETO K HEW OTHOIICHUS;

- HCIOJIb30BAHHE BOCIUTATEIBHBIX BO3MOYKHOCTEH COJepXKaHUs ydeOHOro mpeaMera dYepes
JCMOHCTPAIMIO OOyYarUIMMCS TPUMEPOB OTBETCTBEHHOI0, TPaXXJAHCKOTO0 TOBEIACHUS,
MPOSIBJICHUST YETIOBEKONIOOUS M JOOPOCEPACIHOCTH, Yepe3 MoI00p COOTBETCTBYIONINX TEKCTOB
JUTSL 9TEHUS, 3a7a4 Ul PEIICHUs, MPOOJIEMHBIX CUTYAIlUH st OOCYKIEHHS B KJIacce;

- IPUMEHEHNE Ha yPOKE MHTEPAKTUBHBIX (POpPM pabOTHI ¢ 00YHaIOMIMMHUCS: HHTEIIEKTYaIbHbIX
UTp, CTUMYIUPYIOMHUX TTO3HABATEIBHYI0 MOTHBAIMIO OOYyYaIONIMXCS; JAUJAKTHYSCKOTO TeaTpa,
r/ie TOJTyYeHHBbIE Ha ypOKE 3HAHUS OOBITPHIBAIOTCS B TEATPAJIbHBIX IMOCTAHOBKAX; THCKYCCHI,
KOTOpBIE JAIOT OOYYaroMIMMCS BO3MOKHOCTH IPUOOPECTH ONBIT BEJCHUS KOHCTPYKTHBHOTO
JMaora; TPyNIoBoi paboTsl MM pabOTHI B Mapax, KOTOPHIE ydaT OOYYarolIMXCsi KOMaHIHOW
paboTe ¥ B3aUMOJICHCTBHIO C IPYTHMHU 00yJarOMUMHUCS;

- BKJIIOYEHHE B YPOK HUIPOBBIX IMPOLEAYp, KOTOpBIE IOMOTAIOT MOJJIEPKAaTh MOTHBAIHIO
00y4aro X CSKIIOTy4EeHUIO3HAHNH, HATa)KUBAaHUIOTIO3UTUBHBIX MEKIINYHOCTHBIXOTHOIICHUIT B
KJIacce, MOMOTal0T YCTAaHOBICHUIO JOOPOKETaTeIbHOM aTMoc(hepbl BO BpeMs ypoKa;

opranuzanus medcTBa MOTHBUPOBAHHBIX U OPYAHPOBAHHBIX OOy4aloIUXCAd HaA HX
HEYCIEBAOIUMHI OJHOKIACCHUKAMH, AAOUIETO O0Yy4YaloIMMCS COLHUATBHO 3HAYUMBIHA ONBIT
COTPYIHHUYECTBA U B3aUMHOMU ITOMOILY;

- UHULHMHUPOBAHUE U TMOJJIEP)KKA HCCIEN0BATEIbCKOW NEATeNbHOCTH OOYyYarolmuXxcsi B paMKax
peanu3alnuMy UMM WHJIMBUIYaJIbHBIX WU TPYHIOBBIX MCCIEIOBATEIbCKUX MPOEKTOB, YTO JacT
00y4JaroumMcs BO3MOKHOCTh MPUOOPECTH HABBIK CAMOCTOSTEIBHOTO PEHICHUS! TEOPETHYECKOM
npoOJeMbl, HABBIK T'€HEPUPOBAHUS U OOPMIICHUS COOCTBEHHBIX HJIEH, HABBIK yBa)KHTEIHHOTO
OTHOUICHUS K YYXHUM HIesAM, OQOpMIECHHBIM B paboTax IpYrux HCCleloBaTeNel, HaBBIK
NyOJUYHOT OBBICTYIUICHHUSITIEPEA ayIUTOPHEH,apTyMEHTHPOBAHUSIN OTCTAMBAHUIACBOCH TOYKH
3peHusl.

llkaace

-CO3/1aHNE0Iar OMPUSI THBIX YCIIOBUIAIISA PA3BUTUSALICHHOCTHBIXOTHOLIEHUUK3HAHUSIMKAK
HMHTEIUIEKTyalbHOMY pecypcy, o0ecreunBamonieMy Oyayliiee 4eoBeKa, Kak pe3yibTaTy
KpOIOTJINBOT0,HOYBJIEKATEIbHOIOYy4€0HOrOTPY/1a; T PUMEHEHNEHAYPOKEUHTEPAKTUBHBIX



¢bopM paboThI yyaluXCs: -UHTEIIEKTYyaIbHbBIX UTP, CTUMYJIHPYIOUIUX TO3HABATEIbHYIO
MOTHBAIUIOMIKOJIbHUKOB()OPMHUPOBAHNEOCHOBIKOJIOTMUECKOUKYIBTYPBICOOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJIOI'MYECKOI O MBIIIJICHUS;

- opmupoBaHUE IETOCTHOT'O MUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKU U OOIECTBEHHOMN NPAaKTUKU; (OPMHUPOBAHNE CTPEMJIEHUs y3HABAaTh HOBOE,
HpOHBHHTI)JIIO603H3TCJ'II)HOCTI),IICHI/ITI)3HaHI/ISI;(1)OpMI/IpOBaHI/IeOTBCTCTBCHHOI‘OOTHOHICHI/IHK
Y4E€HHUI0,T OTOBHOCTHHUCIIOCOOH OCTH,00yHaI0IMMUXCAKCAMOPa3BUTUIONCaMO00Opa30BaHUIOHA
OCHOB€ MOTHUBAIIHUHU K O6yUICHI/II-O 1 ITO3HAHHIO,

- OCBOEHHUE COIMATbHBIX HOPM, IIPABUII OBEICHUSI, poJiei 1 GOpM COIMATbHON KU3HU B
rpynmaxu coobmecTBax; (popMupoBaHre EHHOCTH 3I0POBOTOM O€30MacHOT0 00pa3a KU3HH;
YCBOCHUEC MMPABUJI UHAUBUAYAJIbBHOI'O U KOJUICKTUBHOI'O 0€e30I1acHOr0 IIOBCACHHUSA B
Ype3BbIYAMHBIX CUTYALUAX, YIPOXKAIOIINX KU3HU U 3J0POBBIO JII0AEH; GOopMHUpOBaHUE
[[EJIOCTHOT'O MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00IIeCTBEHHOW MPAKTHKN; MHUIIMUPOBAHUE U TIO/IIEPKKA NCCIIEIOBATEHCKON eI TEIbHOCTH
IMKOJIbHUKOB B paMKax pcajlu3allui UMW UHANBUAYAJIbHBIX U I'PYHIIOBBIX UCCICA0BATCIbCKNUX
IMPOCKTOB, UTO A4€T MIKOJbHHWKAaM BO3MOXHOCTb HpI/IO6peCTI/I HAaBBIK CAMOCTOATCIIBHOT O
PEIICHUATEOPETUYECKOUTPOOIE MBI, HABBIKI €HEPUPOBAHUSIN 0P OPMIICHUSICOOCTBEHHBIXUIEH,
HaBBIK YBAKUTEIBHOI'O0 OTHOIICHHS K Yy>KUM HJIesIM, O(pOPMICHHBIM B paboTaxApyrux
ucciaeaoBaTenei, HaBblK MyOINYHOT 0 BBICTYIIJICHUS TIEpe]l ayAUTOPUEH, apryMEeHTUPOBAHUS U
OTCTAaMBaHUs CBOCH TOUKH 3PCHHSL.






3. TemaTnyeckoe IUIAHUPOBAHWE, BTOM  4YHCJIE Cy4eToM paldouyedimporpaMMbl  BOCIHHMTAHUSIC  YKA3aHHEM
KROJIN4Y€eCTBA YaC0B, OTBOJAMMBIX HA OCBOCHHEC Ka)K)IOﬁ TEMbI
10 kaace
. Koua-Bo JlaTa
Ne Temaypokacy4yeTromMpado4eii
Hacos . IUIaH daxr
n/m | NporpamMmsbl BOCIMTAHUSA XapakTepucTUKAOCHOBHBIXBU/I0BY4€e0HOI/1eSITe/IbHOCTH
. . MOHSITUSA: OPTaHUYECKasl XUMUS, TPUPOJHBIEC, HCKYCCTBEHHBIE U
[IpeameroprannyeckonxumMu,eé
CUHTETUYECKHE COCAUHECHUS. TTOHSITHE «BAJICHTHOCThY», KaK aHaJIOT
1 BO3HUKHOBEHHE, PA3BUTHE U 1
MOHSTUAKCTEIIECHbOKHUCICHUS». ONPEEISIThBAJIEHTHOCTHUCTETIEHD
3HAYEHHE
OKHCJICHHS] XUMHUUYECKHUX 3JIEMEHTOB B OPTraHUYECKUX COCJIMHEHHUSX.
ocHoBHbIenoNokeHusA T XChbyTiiepoBa;MOHATHSA : <U30MEPUSINU
Teopust cTpoeHUsT OPraHUYECKUX «HA30MEPBI»; «TOMOJIOT, «TOMOJIOTUYECKUNPSI I U
2 coenqunennitA.M.bytnepona,eé 1 «romonorudeckasipaznoctb».llonumare3nauenuss T XCs
OCHOBHBIE ITOJ0KEHUS COBPEMEHHOMXUMHUU.COCTABIATHCTPYKTYPHBIE(HOPMYIIBI
OPTAaHUYECKUX COCAUHECHUN.
[Ipencrasienue o kaccuduranum ocHoBHbIeTIONOKEeHUS T X ChyTiiepoBa; IOHATHS : <H30MEPUSINH
OpraHUYECKHUX BELIECTB. «HA30MEPBI»; «TOMOJIOI, «TOMOJIOTUYECKUIPSI I U
3 Homenknarypa (cuctemaTudeckas) 1 «romojaorudeckasipazHoctby».llonumars3znauenua TXCs
U TPUBHAJIbHbIE Ha3BAHUSA COBPEMEHHOMXUMHUU.COCTABIATHCTPYKTYPHBIE()OPMYITBI
OpraHUYECKUX BEIIECTB OpraHUYECKUX COCTUHEHUH.
BAKHEHIINE XUMUYECKUE MOHATHUS: TOMOJIOTMYECKUH psi,
IPOCTPAHCTBEHHOE CTpOEHUE alKkaHoB. [IpaBuia cocraBieHus
4 AJKaHBI:COCTaBUCTPOEHUE, 1 Ha3BaHMMAJIKAHOB;BaXXHEUIINEPU3NUECKUEUXUMUUYECKUECBOIICTBA

TOMOJOTHYECKUM paa

MCTaHa KaK NpCACTaBUTCIIANIPCACIbHbBIX yrl'[eBOI[OpOZLOB.HPOBOI[I/ITL
MOMCK XUMHYECCKOU I/IH(l)OpMaLII/II/I C UCITOJIb30BAHUEM PA3JIUYHBIX

HCTOYHHUKOB .Ha3BIBaTBaJ’IKaHBIHOMCH(HYHaPOHHOﬁHOMGHKﬂaType.




MeTaHnuaTaH—IpoCcTen e

3HAaTbXUMHUYECKHUECBONCTBAMETaH AKaKOCHOBHOT'OIIPEACTAaBUTEIIA

NPEECIbHBIX YTIEBOIOPOIOB.

5
MpEeACTaBUTENIH AJIKAaHOB IIPOBOAUTHIIONCKXUMUYECKOMMH(DOpMAIMUCHCIIONB30BAHUEM
Pa3INYHBIXUCTOUYHUKOB.
IpaBUJIa COCTABICHUS Ha3BaHUM alKEHOB; BaKHeWMe HU3NUECKUe
UXMMHYECKHE CBOMCTBA 3T€HA, KAK OCHOBHOT'O IIPEACTaBUTENIS
AJIKEHBI:COCTaBUCTPOEHHUE,
6 . HeIpe/1eNIbHBIX yIJI€BOA0PO10B;KaueCTBEHHbIEPEAKIMNHAKPATHYIO
CBOMCTBA
CBSI3b.
Ha3bIBAaThAJIKEHBIITOMEKIyHapOAHOMHOMEHKIATYPE.
[TpaBunacocTaBieHUIHA3BAHUHATIKEHOB; BaXKHEHIINEPU3NUECKUEN
OTUIIEH U IPOIUIIEH — XUMHUYECKHE CBOWCTBA 3TEHA, KAK OCHOBHOT'O MPECTaBUTENS
7 IpoCTEHINNe MPEeICTABUTENN HEeNpeeNbHbIX YIIIEBOJAOPO/I0B; KAUeCTBEHHbIEPEAKIINUHAKPATHYIO
QJIKCHOB CBSI3b.
Ha3zpiBaThankeHBITOMEXK TYHAPOTHOMHOMEHKIIATYPE
oOpamiaTecs c1abopaTOpHBIM 000pYIOBaHUEM U HarpeBaTEIbHBIMU
[TpakTraeckaspadoraNel.
npubopamMu B COOTBETCTBUHU C NMPABUJIAMU TEXHUKHU O€30MMacHOCTH,
8 «[lomydenne aTHIIEHA U U3yYEHUE .
. OMKUCHIBATh XMMUYECKUN IKCIIEPUMEHT C TOMOULIBIO A3bIKA XUMHUH,
€ro CBOMCTB»
JIeNIaThBBIBOJBIIOPE3YIbTATAMIKCIIEPUMEHTA
FOMOJIOTMYECKUUPSIAIKa U EHOB; [IPABHIIACOCTaBICHUAHa3BaHU I
Ankanuensl. byranuen-1,3 u aJKaJMCHOB; CBOMCTBA KaydyKa, 00JacTH ero MPUMCHCHUS.
9 MeTtuinbyranuen-1,3. [lonyuenue Ha3bIBaTh AJIKAJUEHBI 10 MEXKAYHAPOJIHON HOMEHKIIATYPE;
CHUHTETUYECKOI'0 KayuyKa U pe3UHbI IPOBOIUTHIIONCKXUMHYECKOHUH(OPMAIIMU CUCIIONE30BaHUEM
Pa3IMYHBIXUCTOYHUKOB
npaBuja COCTABIICHHs HAa3BaHUH aJKWHOB;BaXKHEHNEe HU3UIECKUE U
AJKMHBI:COCTaBUOCOOEHHOCTHU XUMHUYECKHE CBOMCTBA 3THHA, KAK OCHOBHOI'O MPEACTABUTENS
10 CTPOEHHUS, TOMOJIOTUYECKHI sl QJIKMHOB;KaYECTBEHHbIE PEAKIIMU HAa KPaTHYIO CBA3b.

AneTniieH — MpOoCTeU N
NPEACTAaBUTENH ATKUHOB

HHSLIBaTbaJ'IKI/IHbIHOMC)KILYHapOHHOﬁHOMeHKHaType




BbI‘H/ICJ'IeHI/ISIHpraBHeHI/IIO

11 . [IpoBOAUTEBBIUNCIICHUANIOYPABHEHUIMXUMHUECKUX PEAKIUI
XUMHYECKOH peakuuu
BaKHeHMepu3nyecKuenXxuMu4ecKkuecBoicTBabeH301a,Kak OCHOBHOI'O
12 ApeHbl:0eH30JIUTOIYO. IPEICTABUTEIS apEHOB.
ToxkcuyHOCTH apeHOB OIPENENATHBO3MOXKH OCTUIIPOTEKAHUSIXUMUUECKUXITPEBPALLICHUI;
COCTaBJIATbYPABHEHUSIPEAKLIUH, [IETIOYKUIIPEBPALLICHUI
['enernueckasicaszb
13 YTIIEBOIOPOIOB, MPUHAIISKAITIX K
pa3IUYHBIM KJaccaMm
Ba)XHEHIIINE HANTPABICHNUS UCIIOJIb30BaHUS HEPTH: B KAUECTBE
IIpuponHbIE HCTOYHUKH
. HEPTreTHYECKOT O CHIPhS U OCHOBBI XUMHYECKOTO CHHTE3a.
14 YIJ€BOA0OPOIOB IPUPOAHBIN r'a3 U .
IPOBOANUTHIIONCKXUMUYECKOMMH(DOPMATMUCHCIIONB30BAHUEM
MOITyTHBIE HE(TAHBIE Ta3bl, HEPTH .
Pa3INYHBIXUCTOYHUKOB.
CmocoOb1  mepepaboTku  HepTH:
HepEeroHKa,KpeKUHT (TepMUUECKUH, .
. BaXKHEWIIMe HaIpaBJIE€HUs UCIIOJIb30BaHUs He(TU: B KauecTBe
KaTaJIUTUYECKHUIN), MUPOJIU3.
9HEPreTUYECKOro ChIpbs U OCHOBBI XUMUYECKOTO CUHTE3A.
15 [IpoaykTsl epepaboTKu HEPTH, UX N
IPOBOJUTH MOMCK XUMHUECKOM HHpOpMaLuy ¢
HPUMEHEHUEBIPOMBIIIUIEHHOCTHH B
. UCII0Ib30BaHUEMPA3INIHBIX HCTOYHHUKOB.
ObiTy. KaMeHHBIH yroib u
MPOAYKTHIEroTIepepaboTKH.
16 KonTposnbHaspaboranopasaeny NPUMEHSTHIIONYYCHHBIE3HAHUSANC()OPMUPOBAHHBICYMEHU SIS
«YTI1€eBOIOPOIBI» pelieHus y4eOHBIX 3a7au
CTPOCHHE,FOMOJIOTHYECKUEPS IBICIIUPTOBPA3INYHBIXTHIIOB,0CHOBBI
HOMEHKJIATypbICIIUPTOBUTHIIBIN30MEPHUHYHHUX. OCHOBHBIECTIOCOOBI
[IpenenbHBIEOJHOATOMHBIE NOJIY4CHHS! U TPUMEHEHU S BaXXHEHIINX MMpeJCcTaBUTENeH Kilacca
17 CHUPTBI:METAHOJIUITAHOIL. CIIUPTOB.

BOI[Op oJgHas CBA3b

CpaBHI/IBaTLI/IO606H_IaTB,XapaKT6pI/I3OBaTBCBOfICTBaCHHpTOBHa OCHOBC
aHaJIn3a CTPOCHHUA MOJICKYJ CIIUMPTOB.




MHoOroaToMHBbI€ CIIUPTHI:

CTPOEHUE,FOMOJIOTMUECKUEPS IBICTTUPTOBPA3IUYHBIXTUIIOB,0CHOBBI
HOMEHKJIATypBICIIUPTOBUTUIIBIN30MEPUHYHUX.OCHOBHBIECTIOCOOBI

IIOJIYYEHHMS U IPUMEHEHHUs BaXXHEHIIUX IpeACcTaBUTENEN Kilacca

18 STUJICHIJIMKOJIb U TIIULEPUH CIIUPTOB.
CPaBHUBATbHOOOOIATh,XapaKTEPU30BaTbCBOMCTBACIIMPTOBHA
OCHOBEaHAIN3aCTPOECHUSIMOJIEKYJICITUPTOB.
DeHO:CTPOSHUEMOJIEKYIIbI, 0COOEHHOCTUCTPOCHHUAMOJIEKYJI(PEHOTanHA0CHOBE3TOIOOCH OBHbIE
19 (bu3HYECKUEe U XUMUYECKHE CIOCOOBI MOYYEHUS M TPUMEHEHUs (peHona.
CBOICTBA, IPUMEHEHHUE IpeICKa3bIBaTher OCBONCTRA.
TOMOJIOTHYECKHE PSAIbl 1 OCHOBBI HOMEHKJIATYPBI alIbJICTH/I0B;
CTpOeHHEe KapOOHUIIbHOM I'PYIIIbI; BAXKHEHUIIINE CBOWCTBA
20 Anpaeruspl: GopManbaerua u OCHOBHBIXIIPE/ICTABUTENIEH 3TOTr0 Kilacca, X 3HAYCHHE B IPUPOJE U
areTanbAeTul. AIeTOH MOBCEHEBHOM KHU3HM YETOBEKA.
IPOBOANTHKAYECTBEHHBICPEAKIIMMHAAIBCTHIH YIOT PYIIITY,
3aIACHIBATh YPABHEHUATPOBEAEHHBIX PEAKITUM.
TOMOJIOTHYECKHUEPS IbIN OCHOBBIHOMEHKIIATYPBIKapO0OHOBBIXKHUCIIOT;
OnHOOCHOBHBIETIPE/IETBEHBIE CTpoeHHe KapOOKCHIbHON I'PYIIIBI; 001IHe CBOWCTBA KApOOHOBBIX
21 KapOOHOBBIE KUCIIOTHI: MypaBbHUHAS KHCJIOT;3HauYCHNE KapOOHOBBIXKUCIOTBIIPUPOICHKH3HHICITIOBEKA.
U yKCyCHas IPOBOANUTHCPABHEHHECBOWCTBKAPOOHOBBIXKHCIOTCOCBOMCTBAMU
MHUHEPaATbHBIXKHCIIOT.
MpakriseckaspaGoraNe?. oOpamarbcsacaabopaTopHIMOOOP yA0BaHUEMUHATPEBATEIbHBIMU
. . npruOOpamMu B COOTBETCTBUHU C NMPABUIIAMU TEXHUKHU O€30MacHOCTH,
22 «CBolicTBa pacTBOpa YKCYCHOM .
OMHCHIBATh XUMHYECKUN IKCIIEPUMEHT C IIOMOUIBIO SI3bIKa XUMUHU,
KHCIIOTBD»
JIeTIaTbBBIBOIBIIOPE3YIbTaTAMIKCIIEPUMEHTA
TOMOJIOTHYECKHUEPSAbIM OCHOBBIHOMEHKIIATYPHIKApOOHOBBIXKHCIIOT;
CreapuHOBas U OJICMHOBAs CTpOeHHEe KapOOKCHIIBHOW I'PYIIBI; 00IIKMe CBOWCTBA KApOOHOBBIX
23 KHCIIOTBI, KaKIpeICTaBUTENIN KHCIIOT;3Ha4CHHEKapOOHOBBIXKHUCIOTB MIPUPOJIEH KU3HH YETIOBEKA.

BBICH_II/IXKap6OH OBBIXKHUCJIOT

HpOBOHHTLCp&BHCHHCCBOﬁCTBK&p6OHOBBIXKI/ICJ'IOTCOCBOﬁCTBaMH
MHHCPAJIBbHBIXKUCIIOT.




MEBUI1aKaKCOIUBEICIIAX

TOMOJIOTHYCCKUCPAABINOCHOBBIHOMCHKIIATYPBIKApP 6OHOBBIXKI/IC.]'IOT;

CTpOCHUE KapOOKCUIBLHOHN I'PyNIIbl; OOIIKE CBOMCTBA KapOOHOBBIX

24 KapOOHOBBIX KHCIIOT, UX MOIOIIIEe KHCJIOT;3Ha4CHNEKapOOHOBBIXKUCIOTB MPUPOJICH KU3HH YEIIOBEKA.
NENCTBUE IIPOBOAUTHCPABHEHUECBOWCTBKAPOOHOBBIXKHCIOTCOCBOMCTBAMU
MUHEPATHHBIXKUCIIOT.
CroxxHble 3HUPBI KaK MPOU3BOIHbIE CTPOEHHE,N10TyYEHNE,CBONCTBAaNUCIIOIb30BAHUEBOBITYCIOKHBIX
25 KapOOHOBBIX KUCIOT. ['nuaponus 3()UpOB U KHUPOB.
CIIOKHBIX3(DUPOB HOJTY4aThCI0KHBIEAPHUPBI, O PEEIATHCBONCTBAXKUPOB.
CTPOEHHE,N10TyYEHNE,CBONCTBAaNUCIIOIb30BAHUEBOBITYCIOKHBIX
XKupsl: ruaponus, MpuMeHeHNe,
26 3(UpOB U KHUPOB.
Ouonornyeckasi poib KHPOB .
HOJTY4aThCI0KHBIEAPHUPHI,0NPEEIATHCBONCTBAXKHPOB.
0COOEHHOCTUCTPOCHU YT IEBOAOB, NXKIIaCCHU (PUKAIINION3HAYCHUE;
XUMHUYECKHE CBOWCTBA TIIIOKO3bI; IPUMEHEHHE TITI0KO3bI; 3HAUCHUE
YrieBoanl: coCcTas,
. TJIFOKO3BI B IPUPOJIE U KU3HH YETTOBEKA.
kinaccudukanys. Baxueiimme .
27 OOBSCHATH CBOMCTBA TNIIOKO3BI HA OCHOBAaHUHU CTPOCHHUS MOJIEKYJIbI;
MpEeACTaBUTENH: TIII0K03a,
OOBSCHATH SIBJICHUS, IPOUCXOAIINE B OBITY, IOJIB3YACh
bpykTo3a, caxaposa .
nprOOPETEeHHBIMU3HAHUSMH; TPOTHO3UPOBATHCBONCTBATTIOKO3bIHA
OCHOBEEECTPOCHHUSI.
0COOEHHOCTUCTPOCHUYTIIEBOAOB, NXKIIaCCH (PUKAIINION3HAYCHUE;
XUMHUYECKHE CBOWCTBA TIIIOKO3bl; IPUMEHEHHE TITI0KO3bI;, 3HAaUYCHUE
TJIFOKO3BI B IPUPOJIE U KU3HH YETTOBEKaA.
Kpaxman u nemmtonosa kax .
28 OOBSACHATH CBOMCTBA TNIFOKO3bl HA OCHOBAaHUHU CTPOCHHUS MOJIEKYJIbI;
PUPOTHBIE TTOTUMEPHI
OOBSCHATH SIBJICHUS, IPOUCXOIAIINE B OBITY, MOJIB3YSICh
NpUOOPETEeHHBIMU3HAHUSIMH;, TPOTHO3UPOBATHCBONCTBATTIOKO3bIHA
OCHOBEEECTPOCHHUSI.
IPUMEHSTHIIONYYCHHBIC3HAHUSAUC()OPMUPOBAHHBICYMEHU SIS
Kontponbhaspaboramnopasaeny
penieHust yaeOHBIX 32724
29 «Kucnopoacoaepxarniue

OpPraHu4cCKUC COCAUHCHU




KHaCCH(bHKaHHIO, BUJbl UBOMEPHUHU aMHWUHOB U OCHOBBI UX

HOMeHKJIaTypBI;OCHOBHBICCHOCO6I>IHOJIy‘leHI/I${aMI/IHOBI/II/IX

30 AMUHBI:METUIIAMUHHU AHUJINH 1
pUMEHEHHUE.
MPOBOJAUTHCPABHEHUECBOWCTBAMIUHOBUAMMHUAKA.
KJ1acCH (PUKALHIO, BUIBI U30MEPUH AMUHOKHUCIIOT U OCHOBBI UX
AMUHOKHCTIOTHI Kak aM(pOTepHbIE .
HOMEHKJIATYpPBI. MPEICKA3bIBATh XUMHYECKIE CBOMCTBA
OpraHUYeCKHUEe COCAMHEHHUS, UX .
31 1 AMUHOKHCIIOT,0NUPasChHAMOIyIeHHbIE3HAHUSI0OONXXUMHYIECKON
OMOJIOrMYECKOEe3HAUCHHE. .
JIBOMCTBEHHOCTH; OOBSICHATH IPUMEHEHNE U OMOJIOTHYECKYIO
IlenTuabl
(YHKIIMIOAMUHOKHUCIIOT.
CTPOCHHE U BaXHEHUIITE CBOMCTBA OCTKOB; aKTHBHO MCIIOIH30BATh
MEXIpPEeJAMETHBIE CBSI3U ¢ OMOJIOTHEH, BaJeonorueil.
benku kak nmpuponHsle .
32 1 JTaBaThXapaKTEPUCTHKYOeTKaMKaKBa)KHEHIITMMCOCTABHBIM
BBICOKOMOJIEKYJISIPHBIE COSTMTHEHHMSI
4acTAM UM, MPAKTUIECKH OCYIIECTBIISATh Ka9YeCTBECHHBIE
IIBETHBICPEAKITNU HA OCIKH
Paznyare monmuMepu3anuio moMuKoHAeHcauto. [I[puBouTh
OCHOBHBIE OHATUS XUMHH
MPUMEPBIdTUX CITOCOOOB MOTyUICHUS MoIuMepoB. ONMHUCHIBAThH
BBICOKOMOJICKYIISIPHBIX
. CHHTETHYECKUE
33 COEIUHEHHUH. 1 .
. Kay4yKH, TJIaCTMAcChl U BOJIOKHA Ha OCHOBE CBSI3W CBOHCTBA —
HtoroBsiit TeCT Ha
npuMeHnenue. KimaccudumupoBars momMepsl 0 pa3aundHbIM
MIPOMEKYTOUHYIO aTTECTAINIO . .
OCHOBAHUSM. Y CTaHABJIMBATHCBA3ZUTMEK TYCBOHCTBAMHUIIOIMMEDP OBU
00JIACTAMUUXTIPUMCHEHUS
Paznnyarh monmuMepu3anuio moMuKoHAeH cauo. [IpuBouTh
OCHOBHBIE METOABI CHHTE3A MPUMEPBIITUX CITOCOOOBITOIYUCHUS MOTUMEpOB. ONMHUCHIBATH
34 BBICOKOMOJICKYJISIPHBIX 1 CHHTETHYECKHE
coenuuennii. [ImacTmaccel, Kay4yKH, TJIaCTMACChl U BOJIOKHA Ha OCHOBE CBSI3W CBOHCTBA —
Kay4yKH, BOJOKHA npuMeHnenue. Kimaccuunuposars momMepsl 10 pa3aundHbIM
OCHOBAHUM. Y CTaHABJIMBATHCBA3ZUTMEKTYCBOWCTBAMUIIOIMMEDP OBU
001aCTIMUUXITPUMEHEHUS.
OBILIEE KOJIMYECTBO YACOB I10 34

[MPOI'PAMME




11 kiaace

Ne Temaypokacyyerompadoueii Kom-Bo XapakTepuCTHKA OCHOBHBIX BH/I0B y4eOHOM Hara
n/m NPOrpaMMbl BOCIIUTAHUSA qacoB AeTeJIbHOCTH ILUIaH dakr
AprymMeHTHpPOBATHCI0XKHOECTPOECHUEATOMAKAKCUCTEMBI,
. COCTOsIIEH U3 SApa U IIEKTPOHHOU 000JI0UKH.
XUMHUYECKHUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
1 XapakTepu30BaThbypOBHUCTPOCHUSBEILECTBA.
KOH(Urypamus aToMmoB .
OmnuceiBaThycTpoiicTBoOMpaboTybonbIoroaapoHHoro
KoJuTanaepa
OnuceIBaTECTPOCHUEMATOMAXUMUYECKOT03JIEMEHTAHA OCHOBE
IIeprnonnuecknii 3akoH u lleprnognaeckas €rOI0JI0XKEHNS B IEPHOIHYECKON CUCTEME
CHCTEMA XMMHYECKUX deMeHTOB /. M. 1 J.N.MenneneeBa.3anuchIBaTb3JIEKTPOHHBIEUITIEKTPOHHO -
Meneneesa, X CBsI3b C COBPEMEHHOU rpaduyeckue GopMyiIbl XMMUUECKUX 3JIEMEHTOB.
TEOPHEH CTPOEHUSI aTOMOB OnpenensaTbOTHOMEHNEXUMUIECKOT 03JIEMEHTAK
ONPeNEIEHHOMYJJIEKTPOHHOMYCEMENCTBY
3aKOHOMEPHOCTH U3MEHEHHUs CBOWCTB [IpeacTaBasThpa3BUTHEHAYYHBIXTEOPUNIIOCIIHPATINHA OCHOBE
XUMHUYECKUX DJIEMEHTOB U UX COCJUHEHUN TpéX GpopMynnpoBok Ilepuoanueckoro 3akoHa U OCHOBHBIX
[0 Tpynnam U nepruojaM. 3HaueHHe 1 HaIpaBJICHUN Pa3BUTHS TEOPUU CTPOCHUS (XMMHUYECKOTO,
MEePUOJNYECKOr0 3aKOHA U CUCTEMBI 3JEKTPOHHOTIO ¥ MPOCTPAHCTBEHHOT0).
xuMudeckux sneMenToB J[. 1. Menneneesa B XapaKTepu30BaTbpOIbIPAKTUKUBCTAHOBICHUUH PA3BUTUN
pa3sBUTHHHAYKU XMUMHUYECKOUTEOPHH.
OnuceIBaTh TUIIBI XMMHUYECKUX CBA3b, KaK PE3yJIbTaT
00pa30BaHUA00IINXIIEKTPOHHBIXIAPUINKAKPE3yIbTaT
CrpoenueseniecTBa. XUMHYECKasCBA3b,EE HNEepEeKpbIBaHUS IIEKTPOHHBIX OpOUTaNEi.
BH/JIbI; MEXaHU3MBbI 00pa30BaHUs 1 Knaccudunuposate xumuueckue cBsi3u mo J0.

KOBaJCHTHOMN CBS3H. BOI[OpOI[HaFI CB3b

XapakTepu3oBaTh(HU3NIECKUECBONCTBABCOOTBETCTBUUC
TUMOM KPUCTAJIINYECKON perETKI




BasieHTHOCTB. DJ€KTPOOTPULIATENbHOCTD.
Crenenp okucinenus. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUS

[ToHsiTve 0 AUCTIEPCHBIX CHUCTEMAaX.
U cTHHHBIEUKOIOU THBIEPACTBOPHI.
MaccoBasi 101BeECTBaBPACTBOPE

XapakTepu30BaTh pPa3IuYHbIETUIIBI AU CIIEPCHBIXCUCTEMHA
OCHOBEarperaTHOro COCTOSIHUS AUCTIEPCHON (a3bl u

U CIIEpCUOHHOMCPebl. PACKPBIBATEP 01bPA3IMYHBIXTUIIOB
JVICIIEPCHBIX CHCTEMBXU3HUIIPUP O1BIN O0IIIECTBA.

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCUHEHUI.
I'enernyeckast CBsI3p HEOPraHUYECKUX

BCUICCTB, PA3JIMYHBIX KJIACCOB

XapakTepus3yroT MOHIATUE «T€HETUUECKUU PSII».
NmtiocTpupyIOT T€eHETHYECKYIO B3aUMOCBSI3b MEX 1Y
BEIIECTBAMMU NIPOCTOEBELIECTBO—OKCUI—TUIPOKCH —
COJIb.3aNMCHIBAIOTYPABHEHU A PEAKIINI,COOTBETCTBYIOIIHNX
MOCIIEIOBATEIbHOCTH («IIETI0YKEe») MPEeBPAIICHHH
HEOPraHWYECKUXN OPraHMYECKUXBEIIECTB Pa3INYHbIX
KJIACCOB

Krnaccudukanus XuMHIECKUX peakiuii B
HEOPraHNYECKONNOPTaHNYECKOUXUMUH.
3aKOH COXPAHEHHUS MacChl BEIIECTB; 3aKOH
COXPaHEHUSAUINPEBPALLIECHUIIHEPT UUTIPU
XUMUYECKUX PEAKIUAX

OnpenenaTbIpUHAAIEKHOCTHXUMIUIECKONPEaKIIUNUKTOMY
VI MHOMY THUIY HA OCHOBAHHMH 110 PA3JINYHBIX MPU3HAKOB.
OTpakaTh Ha TUCHME TEIIOBON (P (HEKT XUMHIESCKHX
peakuuil ¢ TOMOUIBI0 TEPMOXUMHUUECKUX ypaBHECHUI.
[ToaTBepkIaTbKONNYECTBEHHyIOXaPaKTEPUCTUKYIK30-1
9H/IOTEPMUYECKHUX PEAKINHA PacuéTaMy MO TEPMOXHUMUYECKUM
YPaBHEHHUSIM.

Ckopocts peakiun. OOpaTuMbIe peaKIuH.
XHUMHUYECKOE paBHOBECHE

VYcraHaBaMBaTh3aBUCUMOCTHCKOPOCTUXUMHYECKOUPEAKIIUU
OT MPUPOJIbI PEAruPYOLIUX BEIIECTB, UX KOHIIEHTPALIHH,
TeMIIepaTyphbl U MIOLAN UX CONPUKOCHOBEHHUS.
PackpsiBaThpOIbKaTAIN3aTOPOBKAK (PAKTOPOBYBEINYCHUS
CKOpPOCTH XMMHYECKON pEeaKLUHU U paccCMaTpuBaTh
MHTUOUTOPHI KaK «aHTOHUMBI»KaTaau3aTopos. IIpoBoauTh,
HAOJI0JaThHONUCHIBATXUMHUUECKUHIKCIEPUMEHT




[IpakTuueckaspaboralNel.«Bnusuue

[InanupoBaTh,IPOBOAUTH,HAOTIOJATHH O CHIBATh

10 pa3ianyHbIX (PaKTOPOB HA CKOPOCTh XUMHYECKUN IKCIEPUMEHT C COOTIOACHUEM MTPABUII TEXHUKU
XUMUYECKON peaKum» 6€30MacHOCTH
OnpenensaTbTUITUIPOIN3aCOINHAOCHOBEAHAIN3aeE
DNeKTPOIIUTUYECKAS JUCCOLUAIH. .
cocraBa.Knaccuduuuposars runponus conei
[TonstTueoBogoponuommokaszarene(pH)
10 KaTUOHY U aHHOHY.XapaKTepU30BaTh POJIb THAPOIU3A
11 pacTBOpa. Peakiiuu nonnoro obmeHa. . .
OpPraHMYEeCKUX COEIMHEHHNH, KaK XUMHUECKOH OCHOBBI OOMeHa
[Manponu3 opraHu4ecKnx 1 HEOPraHMUECKUX
BEIIECTB ¥ SHEPTUH B KUBBIX OpTaHU3MaXx.
BEIIECTB .
[TpoBomMTE,HAOTIOAATEUOMUCHIBATEXUMHUECKUUIKCIT
OnpenensiTb OKUCIUTENbHO-BOCCTAHOBUTENILHBIE PEaKIHH
KaK MPOLECCH C U3MEHEHNEM CTETEHEH OKHCIICHUS
OKHCIUTEIFHO-BOCCTAHOBUTEIIEHBIE 9JE€MEHTOB BELIECTB, YUaCTBYIOIINX B PEAKIIHH.
12 peakuuu. [Tonsarue o6 snekTpoause Pa3nuyaTe OKMCIUTEND U BOCCTAHOBUTEIND, IPOLIECCHI
pAacIuIaBOB U PACTBOPOB COJIEN oKucJeHus U BocctaHoBieHus. CoctapisiTh ypaBHeHusi OBP
HaOCHOBEdJIEKTpOoHHOT00anmanca. [IpoBouTh, HaOII01aThH
OIUCHIBATHXUMHUECKUIIKCIIEPUMEHT
13 Kontponbnaspaboramnopasaeny IPUMEHSTH NOTY4YeHHbIE 3HAHUS ¥ ¢(hOPMHUPOBAHHBIC
«TeopeTnuecKueoCHOBBIXUMHI YMEHHUS JUIsl pelieHus y4eOHbIX 3a/1a4
Meramtel, ux nonoxenue B [lepuonnueckoit Xapakrepu3oBaTh (U3UYECKHE W XHUMHYCCKHE CBOWCTBA
cUCTeMe XUMHUYecKux anemeHToB Jl. U. METAJVIOB KaK (PYHKIIMIO CTPOEHHUS UX aTOMOB M KPUCTAJJIOB
14 MeneneeBa 1 0COOGHHOCTH CTPOCHHS HaocHoBenpeacTaBiennii 00 OBPu momnoxxenus merannoB B
aTomoB. OOmue pusndeckue cBOMCTBA 9JEKTPOXUMHUUYECKOM pANy HanpspkeHuit. Habnronate u
METaJIJIOB OITUCHIBATHXUMHUECKUIIKCIIEPUMEHT
Xapaktepus3oBaTh (U3MYECKHE U XHUMHYECKHE CBOWCTBA
. METAJVIOB KaK (PYHKI[MIO CTPOEHUS MX aTOMOB U KPUCTAJIIOB
CrutaBbl METaJUIOB. DIEKTPOXUMHYECKUNA .
15 . HaocHoBenpeacTtaBneHuii 00 OBPunonoxenus MeTannoBs
pAI HAPSKEHUH METaioB .
9JEKTPOXUMHUUYECKOM psANy HanpspkeHuil. Habnronate u
OIHUCHIBATbXUMUYECKHUIIKCTIEPUMEHT
16 XHUMHUYECKUECBOWCTBABAKHEUIITNX XapakTepu3oBaTh (U3MUYECKME U XUMHYECKHE CBOMCTBa




MeTaIoB (HaTpUH, KaJluK, KAIbIIHH,

MarHui, alFlOMAHUN) U KX COCTMHCHUIA

METaIOB Kak (DYHKIIUIO CTPOCHHUS MX aTOMOB M KPUCTALIOB
HaocHoBenpecTaBaeauid 00 OBPu monokeHusiMeTannoB B
3JIEKTPOXUMHUYECKOM PNy HANPSIKEHUMN.

HabnronaTbonuchbIBaTbXMMUYECKUHIKCIIEPUMEHT

XHMHUUECKUECBOMCTBAIIMHKA, )KEJIC3aUNX

Xapakrepu3oBaTb (U3MYECKHE U XUMHYECKHE CBOWCTBA
METaJUIOB KaK (DYHKIIMIO CTPOEHUS UX aTOMOB M KPHUCTAJJIOB

17 . HaocHoBenpeacTaBieanit 060 OBPu monoxkeHusMeTamioBB
COEUHEHUI .
BIIEKTPOXUMHUYECKOM PSIAY HANPSIAKECHUH.
HabnronaThonuchIBaTbXMMUYECKUHIKCIIEPUMEHT
Xapaktepu3oBaTh (U3MYECKHE U XHUMHYECKHE CBOWCTBA
. METAJIJIOB KaK (YHKIIUIO CTPOCHUS MX aTOMOB W KPHUCTAJIIOB
XHUMUYIECKHECBOMCTBAXPOMA,METHIUX .
18 . HaocHoBenpeacTasieHnii 00 OBPu momnoxxenus merannos B
COEMHEHUI B
BIEKTPOXUMHUUYECKOM PSIAY HANPSIKECHUH.
HabnronaThonMChIBaTbXMMHYECKHIAKCIIEPHMEHT
[IpaktrnueckaspaboralNe2."Pemenne [TnanupoBaTh, IPOBOANTH, HAOIIOAATH U ONTUCHIBATH
19 SKCIEPUMEHTAIBHBIX 33/1a4 I10 TEME XUMHUYECKUN SKCTIEPIMEHT C COOJIOACHNEM MTPABHJI TEXHUKU
«Metamib»" 0e30MmacHOCTH
OmnuceIBaTh 0COOCHHOCTH TMOJIOKEHHSI HEMETAIIIOB B
[Mepuonnueckoitabnune/l.M1.MenneneeBa,cTpoeHUEHX
Hewmerannsl, ux nonoxeHue B
. aTOMOB M KpHucTaoB.CpaBHUBATH CIIOCOOHOCTD K
[leproanueckoil cucteMe XuMUYECKHX
20 AIUTOTPOIIUHU C METaJUIaMH. XapaKTepu30BaTh 001IHe
aneMmeHToB [[. . MenaeneeBa u .
XUMHUECKUEe cBolicTBa HeMeTaioB B cBeTe OBP 1 nx
0COOEHHOCTH CTPOEHUSI aTOMOB
MOJIO’KEHUSI HEMETANIOBBPSAY JIEKTPOOTPULATEILHOCTH.
HabnronaTbonuceBaTbXMuMUYECKUMIKCIIEPUM
OnuceIBaTh OCOOCHHOCTH TMOJOKEHHSI HEMETAIIIOB B
dusuyeckue cBOIICTBa HEMETAIIOB. [Tepuoguueckoiitabnune/l.M1.MenneneeBa,cTpoeHUEHX
21 AnnoTrponus HeMeTalllIoB (Ha mpuMepe aTOMOB M KpHuCTaioB.CpaBHUBATH CIIOCOOHOCTh K

Kuciopoja,cepsl,pochopanyrieposa)

aJJIOTPONUH C METaJIaMH. X apaKTepU30BaTh 00IHe
XUMHUYECKHECBOMCcTBaHeEMeTaLI0BBCBETEOBP.




22

XHMMHUYECKHECBOUCTBAraJI0reHoB,Cepblu

HUX COeNUHEHUHN

OnuceiBaTh 0COOCHHOCTH IIOJI0KEHHS HEMETAILIOB B
[Tepuoguueckoiitabnune/l.M1.MeHneneeBa,cTpOSHUECHX
aTOMOB U KpHcTas10B.CpaBHUBATH CIIOCOOHOCTD K
AJUIOTPONUHU C MeTaJuIaMu. XapaKTepru30BaTh o0mue
XHUMHYECKHecBolicTBaHeMeTaioBBCcBeTeOBP.

23

XHMHUYECKHeCcBONCTBaa3oTa,pocoppanux
COCIUHECHUN

OnuceiBaTh 0COOCHHOCTHU IIOJI0KEHNSI HEMETAILIOB B
[Tepuognueckoittabmuie/l. 1. MenaeneeBa,ctpoeHnenx
aTOMOB M KpHcTas10oB.CpaBHUBATH CIIOCOOHOCTD K
AJUIOTPONIUHU C MeTauIaMu. XapakTepu30BaTh 001Ime
XHMHYECKHE cBOlicTBAa HeMeTauioB B cBeTe OBP 1 mx
MOJIOKEHUST HEMETAITOBBPSLY 3JIEKTPOOTPHUIIATEILHOCTH.

HabmoqaTbnonmchIBaThXUMHYECKUHIKCIIEPUM

24

XUMHYECKUE CBOMCTBA Yriepoa,
KPEMHHSIU UX COEAMHEHUM

OnuceiBaTh 0COOEHHOCTH TIOJIOKEHHST HEMETAIOB B

[Tepuognueckoittabnuie/l.V1.MenneneeBa,cTpoeHuEHX

aTOMOB M KpucTaoB.CpaBHUBATH CIIOCOOHOCTD K

AJUIOTPOIIUHU C METaJlIaMU. XapaKTepru30BaTh 00mue

XUMHUYECKHE cBOMcTBA HeMeTaioB B ceeTe OBP u nx

MIOJIO’KEHUSI HEMETAJNIOBBPSILY JEKTPOOTPULATEILHOCTH.
Habro 1aThOnTMChIBATEXUMUIECKHIIKCIIEPUM

25

[IpuMeHeHne BaXKHEUIIINX HEMETAIIJIOB U UX
COeIUHEHUN

OnuceiBaTh 0COOEHHOCTH IOJI0KEHNUS HEMETAIIIIOB B
[Mepuonnueckoitabaune/[.M1.MenneneeBa,cTpocHUECHX
aTOMOB U KpHUCTaJI0B.CpaBHUBATH CITOCOOHOCTH K
aJJIOTPONUH C METAJIAMH.
HabnropaTsnonuchlBaTbXUMUYECKUMIKCIIEPUM

26

O0001IeHeNCHCTEMATH3 AN U3 HAHUIITO
TeMme «Hemerannbel». BeraucineHus mo
YpPaBHEHUSIM XMMHYECKUX PEAKIINH U
TEPMOXUMHYECKHE PACUETHI

BrinmonHATETECTHI, pelIaTh3a1aYN U YTIPAXKHEHUATTIOTEME.
[IpoBOaNTHOLIEHKYCOOCTBEHHBIX 1OCTUKEHUIIBYCBOCHU U
TeMbl. KoppekTupoBaTh CBOU 3HAHHS B COOTBETCTBUU C
NJIAHUPYEMBIM pE3yJIbTaTOM




[IpakTuueckaspaboralNe3.«Pemenue

[InanupoBaTh,IPOBOAUTH,HAOTIOJATHH O CHIBATh

27 9KCIIEPUMEHTAIBHBIX 3a/1a4 110 TEMe XUMHYECKUN IKCIEPUMEHT C COOTIOACHUEM MTPABUII TEXHUKU
"Hemertannbt"» 6€30MacHOCTH
08 KontponsnaspadotanoreMam«MeTaniab» u MPUMEHATD MOJTy4YeHHbIE 3HAHUS ¥ C(POPMUPOBAHHBIE
«Hemeramnb» yYMEHHUS JJIsl pelieHus y4eOHbIX 3a1a4
COOTHOCHTD TIPENICTABUTENCH OPraHUIECKUX 1
HEOPTaHUYECKUXKHUCIOTCCOOTBETCTBYIOIIEH
KiaccupuKanuoOHHONTpyMmoii. OnrceBaTh 0OIINECBOMCTBA
Heoprannueckue u opraHndeckre KUCIOTHI. OpraHMYEeCKUX M HEOPTaHUYECKUX KUCIOT B cBeTe 1O/ u ¢
29 Heoprannueckue n opraHndeckue MTO3UIINH OKUCIICHUS-BOCCTaHOBJICHUS KATHOHA BOAOPOIA UITH
OCHOBaHUS AHWOHA KHUCIOTHOTO ocTarka.OmnpeaensiTh 0COOEHHOCTH
XHUMHAYECKUX CBOMCTB a30THOW, KOHIEHTPUPOBAHHON CEPHOU
UMYypaBbUHOUKHUCIOT. [IpoBOINTE, HAOMIIOJATEUOOBSICHSATH
PE3yIBTaTHIIPOBEAEHHOI OXMMHUECKOT OOKCIIEPUMEHTA
XapakTepu30BaTh OPraHUYECKNE U HEOPTaHUYECKHE
AMdoTepHbIe HEOPTraHUYECKHE U aMm(poTepHBIE COETUHEHUSI KaK BEIIECTBA C ABOMCTBEHHON
30 OpraHnYecKue coeMHeHns. I 'eneTnueckas (GyHKIHMEH KUCITIOTHO-OCHOBHBIX CBOMCTB. APryMEHTHPOBAThH
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX CBOICTBAa aMHHOKHCIIOT KaK aM(pOTEepHBIX OPTaHHIECKHX
BENIECTB COeAMHEHN. PacKkpbhIBATPHAOCHOBE MEKIPEIMETHBIXCBS3EN
cOnoIOrnenpoIbaMUHOKUCIIOTBOPTaHN3ALU U KU3HH
AprymMeHTupoBaTh HEOOXOAUMOCTh XUMHYECKON
Ponp xumun B obecrieueHnun .
. . IPAMOTHOCTH KaK KOMIIOHEHTa OOIIEeKYJIbTYPHOM
9KOJIOTUYECKON, IHEPreTUYECKON U
31 . KOMIIETEHTHOCTH YeJIOBEeKa. Y METh MOJIy4aTh HEOOXOIUMYIO
MUIIEBOHOE30MaCHOCTH,Pa3BUTHH
MH(pOpMaIMIO C MAPKUPOBOK Ha yMaKOBKaxX pa3IMYHBIX
MEIULUHBI
IPOMBILUIEHHBIXUITPOAOBOJIbCTBEHHBIXTOBAPOB
XapaxkTepu30BaTh XUMHUYECKYIO TEXHOJIOTHIO KaK
[IpencraBnenust 06 0ONTUX HAYYHBIX
NPOM3BOAMTENBHYIO CHITy 001iecTBa. ONKMChIBATh XUMUYECKUE
32 MPUHIMIIAX MPOMBIIIJICHHOT'O MOTYYSHHS

BaXKHEUIIIUX BEIIECTB

MMpOoLeCChI, JICKAIMUEC B OCHOBC ITPOU3BOACTBA aMMHUAKa U
MCTAaHOJIa,CIIOMOIIBIOPOAHOT OA3bIKAUA3BIKAXUMHUU.




Y craHaBiMBaThaHAIOT MMMEXK TYIBYMSIIIPOU3BOICTBAMM.
dopMynmHupoBaTh 00ITHE HAYYHBIC MPUHIIAITBI XUMHUYECKOTO
MIPOM3BOJICTBA

33

IIeJIOBCKBMI/IpCBCHICCTBI/IMaTepI/Ia.HOB

ApryMeHTUpOBaTh HEOOXOUMOCTh XUMUYECKOM
I'PAMOTHOCTH KaK KOMIIOHEHTa 00IEeKYJIbTYPHOM
KOMIIETEHTHOCTH YeJIOBEKa. Y METh MOJIy4aTh HEOOXOIUMYIO
UH(}OpPMAIMIO ¢ MAPKUPOBOK Ha YIMAaKOBKAaX Pa3IMYHBIX

IMPOMBINUICHHBIXUIIPOAOBOJILCTBCHHBIXTOBAPOB

34

XUMHAU3T0POBbEYEIIOBEKA

ApryMeHTUpOBaTh HEOOXOIUMOCTh XUMUYECKOMN
I'PAMOTHOCTH KaK KOMITOHEHTa 00IIEeKYJIbTYPHOM
KOMIIETEHTHOCTH Y€JIOBEKa. Y METh OITYy4aTh HEOOXOAUMYIO
nH(pOpMaINIO C MAPKUPOBOK Ha yIMaKOBKaX pa3IMYHBIX

MMPOMBIINIJICHHBIXUITPOA0BOJILCTBEHHBIXTOBAPOB

OBILEE KOJIMYECTBO YACOB I10
[NTPOI'PAMME

34
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