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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA
JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYaIOIIUMHUCS
nporpaMM CpeaHero oOmiero odpazoBaHUsl (JIMYHOCTHBIM, METANMPEAMETHBIM H MPEAMETHBIM).
HayuyHo-meTronndyeckoii OCHOBOW il pa3paldOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
IPOrpaMM CpeTHEro 00IIero 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/.

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE JHWYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XHMHs» Ha YpPOBHE CpEIHEro oOImero o0pa3oBaHUS
BBIJICJICHBI CJIEIYIOIINE COCTaBISIOINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEAEIICHHIO;

HAJIMYUE MOTUBALIUU K 00YUEHUIO;

I[EJICHAIIPABIICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEH M UCTOPUUYECKHUX TPAJAHUIIHK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTb M CIIOCOOHOCTh OOYy4aroUIMXxcs PYKOBOJCTBOBAaThCS B CBOEH NEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, TMPUCYIIUMH LIEIOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3oBaHus;

HaJIMYue MPABOCO3HAHUSA 3KOJOTUYECKOM KYIbTYpbl U CIHOCOOHOCTH CTaBUTh LIENU U
CTPOUTH JKU3HEHHBIE IIJIAHBI.

JluyHOCTHBIE pe3yNbTaThl OCBOEHHUS MpeaMera «XHUMHs» JIOCTUTAIOTCS B E€IUHCTBE
yueOHOM ¥ BOCIUTATENILHOM JEATETbHOCTH B COOTBETCTBUM C T'yMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH M HJ€alaMH POCCHICKOIO
rpaXAaHCKOTo O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMH M TMpaBWJIaMU TOBEICHMUS,
CIIOCOOCTBYIOIIUMU TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YYarOIIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
OMbITa TIO3HABATENIbHOM M NPAKTHUYECKON MEsTeNbHOCTH OO0yJarommxcs M0 peaau3aluu
MPHUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS:

OCO3HaHUS O0YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKCHHSI K
3aKOHY Y ITPaBOMOPAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOpPMAax M IpaBUIaX MEXKJIUYHOCTHBIX OTHOIICHUN B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW ACSITETLHOCTH MPU CO3/IaHUU YIEOHBIX MPOCKTOB,
pelieHny yueOHbIX U M03HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYTHX
MIPY aHAJIN3E Pa3INYHBIX BHJIOB YUYCOHOH AESITETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUH;

YBOXECHHSI K TMPOIIECCY TBOPYECTBA B O0JACTH TEOPUU M TMPAKTUYECCKOTO MPUMEHCHHS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTH)KCHUS HAYKU €CTh Pe3yibTaT UIMTEIbHBIX HAOIIOICHUH,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TIOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAIINA3E
uH(GOPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOI'O0 CO3HAHUS, STHYECKOr0 MOBEICHMUS;



CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HAa MOpPaAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IIOBEJICHWE W IIOCTYNKM CBOMX TOBApUILEH C MO3WLHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHHSA KYJIbTYPHI 310POBb:

NOHMMAaHMs LEHHOCTeH 310poBoro M Oe3omacHOro oOpas3a >KU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroIeHHsT TPaBWJI 0€30MacHOTO OOpaIleHus] C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JEATETbHOCTH;

MOHWMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIBHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YIMOTPEOICHUS alKOroJis,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BoCHIUTAHUA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH MPaKTUYECKHX 3a7ad COLMAIbHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3nyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHNUN 110 XUMHH;

YBaXXEHUSA K TPYAY, JIOASAM TPYyJa U pe3yJibTaTaM TPYIOBOH AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaTbHOW TpPAaeKTOpHH OOpa3oBaHMs,
Oynymeil mpodeccuu U peaan3alnuy cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

IKOJIOTMUYECKH TIeJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUA TJI00AJIbHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEBL,;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
palloOHATBHOTO TPUPOAOIIOIH30BAHNS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU CpEnE,
YMEHHMsI MPOTHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeINPUHUMAEMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJIUYMsl PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, SKOJOTHUYECKOW KYJIbTYphI, OIbITa
JIEATEIbHOCTH  JKOJOTMYECKOM HAaNpaBIEHHOCTH, YMEHHMS pPYKOBOJICTBOBATbCS WMH B
MO03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKH;

MOHMMAHUS CHENU(PUKA XUMHUU Kak HAyKH, OCO3HaHUA €€ poiau B (HOPMUPOBAHHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHSI, CO3/IaHUHU IIEIOCTHOTO MPEACTABICHUSI 00 OKPYKAIOIIEM
MHUpE KaK O €IUHCTBE MPHUPOJBI M YEJIOBEKA, B IMO3HAHWM IMPUPOJHBIX 3aKOHOMEPHOCTEW H
pelIeHny mpobsieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHM JII COBPEMEHHOW LMBHWIW3ALNU: B €&
T'YMaHHCTUYECKON HANpaBI€HHOCTH M BaYXKHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUabHOM
KYJIbTYpbI, PEHIEHUH TI100ATbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,



SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00€CIeYeHU! YCIIOBHM YCIIEIIHOTO TPYAa U 3KOJIOTMYECKH KOM(POPTHOM KU3HU KaXKJIO0TO YJeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TpPAMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIydaeMble 3HAHUS s
aHanmu3a U OOBSCHEHMS SIBICHHI OKPYXKAIOIIEr0 MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHHH,
yMEHUS ie7aTh 000CHOBAHHbIEC 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LIeJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTIOJIb30BaTh XMMUUYECKHE 3HAHUSI IJISl PeLeHus: MpooiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALMSIX;

MHTEpPEeca K NO3HAHUIO U UCCIIEN0BATENIBCKON JESTENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O W CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUH TI0 XUMUM B COOTBETCTBUU C >KM3HECHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccuoHaTbHON
JESITeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertamnpeMeTHbIe pPE3yJibTaThl OCBOCHUS Y4eOHOro mpeaMera «XHMHUS» Ha YpPOBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaUYUMbIe JUI1 (DOPMHPOBAHHMS MHPOBO33PEHUS OOYYAIOMIMXCS MEKIUCIUITIIMHAPHBIC
(MEXTIpeAMETHBIE) OOIICHAYYHBIE TOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crnienru(UKy METO/I0B NO3HAHUS, UCIIONb3YEMBbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEPTrus, SIBICHUE, MPOIECcC, CHCTeMa, HAyYHBIH (aKT, MPUHLMUI, THUIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, MCCIIEeI0BaHNE, HAOIIOICHHIE, N3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yHUBEpCallbHbIE ~ y4eOHble  AelcTBHA  (TIO3HABAaTENbHBIC,  KOMMYHHKATHBHEIE,
perynsTuBHBIE), oOecneunBaomue (GopMupoBaHue (YHKIMOHAJIBHOW T'PAMOTHOCTH U
COLMAJIBHOM KOMIIETEHIIMH 00y4aromuxcs;

CIIOCOOHOCTh ~ OOYYalONIMXCSl ~ MCIOJIB30BATH  OCBOCHHBIE  MEXIUCHUIUTMHAPHEIE,
MHPOBO33pPCHUYECKHE 3HAHHWA M YyHUBEpCaJIbHbIC y4deOHbIC ACHCTBHA B IIO3HABATEIBHON U
COLIMAJIbHOM IIPAKTHKE.

MertarnpeIMeTHbIE pe3yNbTaThl OTPAKAIOT OBJIAZCHUE YHHUBEPCAIbHBIMH yYEOHBIMU
NI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBHIMU.

OBJjajeHNe YHUBePCATbHBIMH Y4eOHBIMH IO3HABATEIbHBIMH JAeiiCTBHSIMH:

1) 6a30Bble JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYNUPOBaTh M aKTYaIM3HpPOBATh MpPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICTIATh IEeNN JESTENbHOCTH, 3aJaBasi MapaMeTpsl M KPUTEPUH HX JIOCTHDKEHHS,
COOTHOCHUTD PE3YJbTAThI ACATEIHLHOCTH C MTOCTABICHHBIMH LIEISIMHU;

UCIIOJIb30BaTh MPH OCBOCHMM 3HAHWWA NPUEMBI JIOTHUECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TMOHATUH W YCTAHABIMBAaTh WX B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS TSI O0BSICHEHUS OT/ACIBHBIX (DaKTOB U SBJICHUIA;

BBIOMpATh OCHOBAHMS M KPUTEPUU JUTS KIACCH(DHUKAIINY BEIIECTB M XUMUYECKUX PEaKIIHA;

yCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIE CBSI3U MEXKAY H3y4acMbIMH SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTUBHBIC, NEAYKTHUBHBIC, I10 aHAJIOTUH),
BBISBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PAacCMAaTPUBAEMBIX SIBICHHUAX, (OPMYIHPOBATH
BBIBOJIBI M 3aKITIOUYCHMS;

OPUMEHATH B Ipolecce MO3HAHUSA, UCTIOIb3yeMble B XUMUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeINH, TPe0OPa30BBIBATH MOEIbHBIC MPEICTABICHUS — XUMUYECKUHN 3HAK (CHMBOJI) DJIEMEHTA,



XxumMuueckas (GopMmyna, ypaBHEHHME XHUMHUECKOM peakuuu — TpUd peIIeHuH Y4eOHBIX
MIO3HABATEJIbHBIX M NMPAKTUYECKUX 3a7ad, NPUMEHATHh HAa3BaHHBIE MOJEIbHBIE MPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3Y4aE€MbIX BEIIECTB U XMMUUECKHUX PEAKIIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METO/I0OB HAYYHOI'O TTO3HAHUS BEILIECTB U XUMUYECKUX PEaKIUit;

dopMynupoBaTh LETM U 3aJauyd  HMCCIEJOBAHHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIEHO C(hOpMyTUPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUtst POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMbIX CYXKJICHUH;

BJIQ/IETh HAaBBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TPOBEIACHUS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IIpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh OOOOLICHHS U BBIBOJBI OTHOCHUTEIILHO
JIOCTOBEPHOCTH PE3YJbTATOB MCCIIEOBAHMS, COCTABIATH OOOCHOBAHHBINA OTYET O MPOETaHHON
pabore;

npuoOpeTaTh ONBIT YYCHHYECKOW MCCIIEOBATEIbCKONM U MPOEKTHOM JesTeIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHUs
MPAKTUYECKHX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) padora ¢ undgopmanmueii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHHMKAX WHPopMauuu (HAYYHO-TIONMYJISIpHAs
JUTEepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBouyHble TocoOus, pecypcsl MHTepHera),
aHAIM3UPOBaTh HH(MOPMALIMIO PA3JIUYHBIX BUIOB U (OPM TpPENCTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynHupoBaTh 3ampoChl M NPUMEHATh DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
uHpOopMaLKu, HeOOXOIMMOM [T BBIMIOJIHEHHUS YI€OHBIX 331a4 ONPEIeIEHHOTO THIIA;

pUOOpETaTh OMBIT KCIOJB30BaHUS WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHN U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTHUMAIbHYIO (OPMY MpPEACTaBICHUS WH(OPMAIMH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYyTHUe);

UCIIOJIb30BAaTh HAy4YHBIA SI3bIK B KauyecTBE CpeACTBa Mpu paboTe C XHUMHUYECKOM
nH(popMmaruend: TPUMEHATh MEXKIpeAMETHbIC ((pu3nyeckue MW MaTeMaTHYeCKHe) 3HaKh U
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbI, HOMEHKIIATYPY;

UCIIO0JIb30BaTh U MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH.

OBiageHne yHMBepCAJbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJi€ JUAJIOTa W/WIN TUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMENl Pe3yJabTaTOB IO3HABATEJIbHOM AESITENBHOCTH, MOITYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIOJIHEHUH XUMHYECKOIO
9KCIIEPUMEHTa, TPAKTUYECKOW paboThl MO HCCIENOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro IMpoekTa U (HOpMyIHpPOBATh BBIBOJABI 1O pe3yibTaTaM MpPOBEIEHHBIX
UCCIIEIOBAaHM MyTEM COTIIAaCOBAHMS MO3UIIHI B X01€ 00CYXKIEHUS 1 0OMEHAa MHEHUSIMH.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1eiiCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYIIECTBISATH CBOIO IMMO3HABATEIbHYIO ESTENbHOCTD,
onpenenss e€ Ienu M 3aJauyd, KOHTPOJIMPOBATH M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii arOpUTM JIEHCTBUN TpU BBHIOJHEHUM YYEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BBIOMpAaTh Hanbosiee A(HEKTUBHBIN CIIOCOO UX pEIICHUs C YIETOM TOJYYCHHUS HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEaKLIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEM JIEATENBHOCTH HAa OCHOBE CcaMoOaHalu3a H
CaMOOLIEHKH.



INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHsD» OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XHUMHUYECKOW COCTAaBJISIONMICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XWMHUU B TO3HAHWUHU SIBICHUNW TPUPOILI, B (POPMUPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JHYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOIUMOW st
pelIeHHs MPaKTUYECKUX 3aJad U DSKOJOTMYeCKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3I0POBBIO U IPUPOJHON Cpene;

BIIAJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JIEKTPOHHAsT 000JI0UKa aTOMa, MOJIEKYJIa, BAIEHTHOCTb,
JNEKTPOOTPUIIATENIHOCTh, XHMHUYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpaiméHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIA O0BEM, YIJIEpOIAHBIA  CKeJNeT,
GyHKIIMOHATBHAS TPYMIa, paguKaid, HU30MepHs, U30MEepbl, TOMOJIOTHYECKUN psif, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINE COCAUHEHUsI, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COSMHEHHUS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemectB A. M. byrnepoBa, 3akoH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUECKUE 3HAHMS, JIeXKAlllhMe B OCHOBE MOHUMAaHUSA
MPUYMHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBICHUN, (PAaKTOJOTUIECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, IOJy4YeHUHU U 0€30MaCHOM MCIOJIb30BAHNN BaXKHEHIIINX OPraHUYEeCKUX BELIECTB B OBITY
Y IPaKTUYECKOMN JESATEIBHOCTH YEI0BEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepPHBIC MPU3HAKU MOHSATUH, YCTAHABINBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIME MMOHSATHS MPU OMUCAHUU COCTaBa, CTPOEHUS U
MIPEBPAILICHU OPTraHUYECKUX COCTUMHEHUM;

c(OpMHUPOBAHHOCTh YMEHHIl HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMH) (OpMYIT OPraHNYECKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUid, U3rOoTaBIUBATh MOJAEIIA MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WILTIOCTPALMK UX XMMHYECKOT0 M IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIEKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HMX COCTaBY W CTPOCHUIO K OMNpEeAeNEHHOMY KIACCy/TpyIIe COeIUHEHUN
(YrmeBomopoabl, KHCIOPOA M a30TCOACpXKAIIUE  COCNUHEHHUS, BBICOKOMOJICKYJISIPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus 1o cucrematudeckoi HomeHkinatype (IUPAC), a takxke
PUBOJIUTH TPUBUAJBbHBIE HA3BaHUS OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUIIEH,
alleTUJICH, STWICHIJIUKOJb, TIUUEpPUH, (QeHo, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCTIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KHUCIIOTa, CTEApPUHOBAs KHUCIIOTA, TIOK03a, (PYKTO3a,
Kpaxma, LeJIJTI0103a, TJIULHH);

c(OpMHUPOBAHHOCTh YMEHHMSI OMNpPEAENATh BHIbl XMMHYECKON CBA3M B OPraHUYEeCKUX
COCTMHECHUSX (OJUHAPHBIC U KPATHEIC),

c(OpPMHUPOBAHHOCTh YMEHHS TPHUMEHSTH IOJOKEHUS TEOPUU CTPOCHUS OPTraHUYECKUX
BemecTB A. M. byriepoBa st 00bsICHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpOEHHE, (GUINYECKUE U
XUMUYECKHE CBOMCTBA TUIUYHBIX MPEACTABUTENECH pa3IMUHbIX KJIACCOB OPraHUYECKUX BEILECTB
(MeraH, 3TaH, JSTWIEH, NPOMWJICH, aleTWIeH, OyraaueH-1,3, mermnOyramuen-1,3, OeHsodn,
METaHOJ, ATaHOJ, STHJICHTJIUKOJb, TNIMLIEPHH, (EHOJ, aleTalbIerul, MypaBbuHas U yKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmal, UeJUIioio3a, aMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLHH C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;



c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIHOIO CHIPhS
(He(Th, TMPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MepepabOTKM M MPAKTUYECKOE MpPUMEHEHHE
IPOJYKTOB NEPEepadOTKH;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUSA [0 XMMHYECKUM YpaBHEHUSAM
(Macchl, 00bE€Ma, KOIMYECTBA MCXOAHOIO BEUIECTBA WM MPOAYKTAa PEaKlUU MO HU3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHI BIa/IETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, HCIONb3YEMbIX B XHMHUU MpPH M3YyYEHUH BEIIECTB M XUMUYECKUX SIBICHUMN
(mabmroieHne, W3MEpeHue, OKCIEPUMEHT, MOJICTUPOBAaHUE), HCIOJb30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHHUS JIJISl IPUHSATHUS PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYAIIHSIX, CBSI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBUJIA MOJL30BAHUS XUMHUYECKON TOCYAOU U
1ab0paTOPHBIM 000PYIOBAaHKMEM, a TAK)KE MPaBHUJIa OOPAIIECHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TIAHUPOBATh W BBIIOJHATh XHUMHYECKHNA HKCIICPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIEHA U U3YUYEHHE €ro
CBOMCTB, KaueCTBEHHbIE pEAKIMH OpPraHMYEeCKUX BEIIECTB, JEHaTypauus OEIKoB Mpu
HArpeBaHUU, IIBETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUU C MPABHIAMHU TEXHUKH 0€30MaCHOCTH
npu OOpalleHUuu ¢ BEIIeCTBAMHU U JIA0OPATOPHBIM OOOPYIOBAHUEM, MPEICTABIATH PE3yIbTAThI
XUMHYECKOTO SKCIepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOIIMX peakUuil Hu
(dbopMynUpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYH HH(OpMAIHIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CPENICTBA MaccoBOl nH(popMmaiuu, HTepHET U APYrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJATh TMpaBUia JKOJOTHYECKH IIEIeCO00pa3HOTO
MOBe/eHNA B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
OmpeAeNEHHBIX OPTraHMYeCKUX BEIIECTB, MOHMMas cMbica mokazatens [IJIK, moscHsaTe Ha
npuMepax crocoObl YMEHBLICHUS U NMPEJOTBPAIICHHUS] UX BPEIHOrO BO3JIEHCTBUS Ha OpraHU3M
YeJI0BeKa;

JUIsE 00YYaOIIMXCSl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSITH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIESCTB M XUMUYIECKUX SIBIICHUM;

JUISE  CIIETIBIX ¥ CA0OBUASIIMX OOydYaloIUXCs: yYMEHHE WCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpains s 3anucu XumMudeckux Gopmyi.

11 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOeHHS Kypca «OOmas W HeopraHuyeckas XUMUS»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEIACTABICHUN: O XHUMHYECKOM COCTaBIISIONICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XHMMHUU B TO3HAHWUHU SIBICHUNW TPUPOIBLI, B (POPMUPOBAHUU
MBILUICHUSI U KYJIBTYpPhl JHYHOCTH, €€ (YHKIMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOIUMOW MAJis
pelIeHHs MPaKTUYEeCKHX 3aJad U DSKOJOTMYECKM OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpene;

BJIAJICHUE CHCTEMOM XHMHUYECKUX 3HAHUW, KOTOpass BKIIOYAET: OCHOBOIOJIATAIOUINE
HOHATHS (XMMHUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSPHBI O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKUCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, MeETa/NInYecKas, BOJOPOJHAs),
KPUCTAJUIMYECKAss  pPELIETKA, THUIbl XMMHYECKHX  pEaKUuid, pacTBOp, DBJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH



XUMHYECKOW  peakIuH, XUMHYECKOE€ pPaBHOBECHE); TEOpHUM U  3aKOHBl  (Teopus
NIEKTPOJIUTUYECKON Jauccouuanuu, nepuogudeckuid 3akoH JI. M. Menneneesa, 3akoH
COXpPAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU MPU XUMHUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMUS,
JeXalue B OCHOBE IMMOHMMAaHMUS NPUYUHHOCTH M CHCTEMHOCTH XHWMHUYECKUX SIBJICHHIA,
(aKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJYYEHUH M 0€30M1aCHOM HCIOJIb30BAaHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTHUUYECKOU IEATETHHOCTH YEIOBEKa,

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATUS NMPHU OMHCAHUUA HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLECHUI;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
dopMyn BelIeCTB W ypaBHEHUN XHUMHUYECKUX PEaKIU, CHCTEMaTHYECKYyl0 HOMEHKIATYpYy
(IUPAC) u TpuBHMagbHBIC Ha3BaHHS OTACIBHBIX HEOPTaHHYECKHUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi M3BeCTh, Herami€Has HM3BECTb, MUTHbEBAas COJa, MUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKIX
3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOrO COCTaBa, BUJl XMMHUECKOM CBSI3H (KOBaJCHTHAsI, HOHHAs,
MeTaJInuecKasi, BOJOPOAHAs) B COCAUHEHUSIX, TUI KPUCTAUIMUYECKOW PEUIETKH KOHKPETHOIO
BEIIECTBA (aTOMHas, MOJEKYJIspHas, MOHHAs, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUII;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
IO UX COCTaBY K ONpeAeNEHHOMY KJIACCY/TpyIIe COSTUHEHUH (TIPOCThIEe BEIIECTBA — METAJLIBI U
HEMETAJUIbl, OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMBICT mepuogudeckoro 3akoHa J[. M.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMaTU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (PYHKIIUY;

cOPMHPOBAHHOCTh ~YMEHHMH  XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 3J1eMeHTOB 1—4 nepuooB [leproanueckoit cucteMbl XUMUYECKHUX 35ieMeHToB []. U.
MenzeneeBa, HCHONB3YS TMOHITUS «S-, P-, O-3JEKTPOHHBIC OPOUTAIHY, «IHEPrETHUCCKUEC
YPOBHU», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB U UX
COCIMHEHUH 110 nepuonam U rpymnnam Ilepuogudeckoin cucreMsl XUMUYECKUX 31eMeHTOB [I. .
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUM XapakTepU30BaTh (OMHUCHIBATh) OOIIME XUMHYECKHE
CBOMCTBa HEOPraHWYECKUX BEHIECTB PA3IMYHBIX KJIACCOB, IOATBEPXAATh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXAY HEOpraHMYeCKMMM BEIIECTBAMU C IIOMOULIbIO YPaBHEHMM
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIINiA;

c(OpMHUPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATH XUMUYECKHE PEaKUUU MO0 PA3IUYHBIM
npu3HakaM (YHCIIy W COCTaBY pEarupyrolux BEIIECTB, TEMIoBOMY J(MQeKTy peakuuw,
U3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIIH, yYaCTHUIO KaTalnu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUH COCTABIIATH YPaBHEHUS PEAKIUN Pa3IMYHBIX TUIIOB, MOJIHBIC
U COKpallEHHbIE YpaBHEHUS peaklUii MOHHOTO OOMEHA, YyUUThIBasl YCIOBUS, IPU KOTOPHIX 3TU
peakuuu UAyT 10 KOHIIA,

c(OpPMHUPOBAHHOCTh YMEHUW TPOBOAMUTH PEAKIUHU, MOATBEPKIAOIINE KAueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pACHO3HaBaTh ONBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTH OKHCIIHUTEIHHO-BOCCTaHOBUTEIBHBIX
PeaKIHii MOCPEeICTBOM COCTABIICHUS JEKTPOHHOTO OajlaHCca STHX PeaKLuii;



Cc(OPMHUPOBAHHOCTb YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEaKkIUH OT
pa3uyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHeIHero Bozneiicteus (mpunuun Jle Hlarense);

C(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMUYECKHE IPOLECCHI, JIeXKAllue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYEHHs CEPHOM KHCIOThI, aMMHaKa, a TaKKe COPMHUPOBAHHOCTh
npeacTaBieHuid 00 OOIMIMX HAYYHBIX MPUHIMIAX M SKOJOTHYECKUX MPOoOIeMax XUMHYECKOTO
IPOM3BOJICTBA;

C(OPMHPOBAHHOCTh YMEHUI MPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAHUEM IOHSTHUSA
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLICHMH TIa30B IMPH XUMHUYECKUX
peaKIHsIX, Macchl BeUIeCTBa MM 00BEMa Tra30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MACChI BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBUJIA MOJb30BAHUS XUMHUYECKON TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHIIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSMH 110 BBIITOTHEHUIO JT1a00PATOPHBIX XUMUYECKUX OMBITOB;

C(OPMHUPOBAHHOCTh YMEHHUM IUIAHUPOBaTh U BBIIOJIHATh XMMUYECKMHA HKCIEPUMEHT
(pa3noxeHue TMepoKCHIa BOJOPOAA B MPHCYTCTBUM KaTallu3aTopa, OINpEAETICHHUE Cpeibl
PacTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCATILHOIO MHAMKATOPA, BIMSIHUE Pa3IMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKLUH, PeaKIMd HMOHHOrO OOMEHa, KadeCTBEHHBIC pPEaKIUuu Ha
cynbdar-, kapOOHAT- U XJIOPHUJ-AHUOHBI, HA KATUOH aMMOHMSI, PEILIEHUE SKCIEPUMEHTAIbHBIX
3ajady no Ttemam «Metawisl» U «Hemetamisl») B COOTBETCTBUM C IPAaBUIAMU TEXHHUKH
0€30M1aCHOCTH NP OOpAIEHUH C BEIIECTBAMU U JIAOOPaTOPHBIM 000pyIOBaHUEM, IPEACTABIATh
pe3yabTaThl XMMHUYECKOTO JKCIEpUMEHTa B (popMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHpOBaTh BBIBOJBI HA OCHOBE ATHX PE3yJIbTaTOB;

C(OPMHPOBAHHOCTh YMEHMM KPUTHYECKH AHAIU3UPOBATh XUMHUYECKYIO HH(OpPMAIHMIO,
NOJy4aeMyl0 W3 pa3HbIX HCTOYHHUKOB (CpeICTBa MAaccoBOM KOMMYHHKaiuu, HHTepHEeT H
JPYTUX);

C(OPMHPOBAHHOCTE YMEHMHM COOJIOJaTh MpaBWila SKOJIOTMYECKH IeJeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH [EATENBHOCTH B LEISIX COXPAaHEHHsI CBOETO 3JI0POBbsSl U
OKpYKarollel NPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
OTIpeNIeIEHHBIX BEIIECTB, MOHMUMass cMblca mokasarens [1K, moscHATh Ha mpuMepax CrocoObI
YMEHBIICHHUS U NPEIOTBPAILECHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTraHU3M YellOBEKa;

JUId 00Yy4arolUXCcs ¢ OrpPaHMYEHHBIMH BO3MOXKHOCTSIMM 3[J0POBbS: YMEHHE IPUMEHSThH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJIaX MTO3HAHUS BEILECTB U XMMUYECKUX SIBIICHUI;

JUIs  CAeNbIX M cHa0OBHIANIMX OOy4aroIIMXCs: YMEHHE HMCIIONIb30BaTh penbedHo-
TOUYCUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins muis 3anucu XuMu4yeckux GopMyIL.

COJIEPKAHMUE YYEBHOI'O IIPEAMETA
10 KJIACC
OPTAHHUYECKASA XUMMUA
Teopernyeckue 0CHOBbI OPraHUYeCKOH XUMHUHU
[Ipenmer opraHnyeckor XUMHUU: €€ BOBHUKHOBEHHUE, PA3BUTUE W 3HAYEHUE B IMOJY4YCHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHBIC TMOJOXKEeHHSA. CTpPyKTypHbIE (OPMYJIBI OpPraHUYECKHUX BeliecTB. [ omororus,
n30Mepus. XUMHUUECKas CBSA3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.
[IpencraBnenrie o  kimaccuuKalMy ~ OpPTaHUYECKUMX  BemecTB.  HomeHkmiarypa
OPTaHWYECKUX COCIUHEHUU (CHUCTEeMaTHYecKas) W TPHUBHAIbHBIC HA3BaHUS BaXKHEHIIHMX
MPECTaBUTENEH KIIACCOB OPTaHMYECKUX BEIIECTB.



OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHHS BEIIECTB M MX MPEBPALLECHUN: O3HAKOMIIEHHE C
o0pa3laMu OpraHMYECKUX BEIIECTB M MaTepHalaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJICKYII
OpPraHMYECKHUX BEIIECTB, HAOIIOACHWE W ONHCAHWE JEMOHCTPAIIMOHHBIX OMBITOB IO
MIPEBPAIEHUIO OPTAaHUYECKUX BEILECTB MPU HAarpeBaHuU (TJI1aBieHue, 0OyriIuBaHUE U TOPEHHE).

YraeBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOrMYecKM psa. MeTaH M 3TaH — mpocTenlne
NPEJCTaBUTENIN AJIKAHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBAa (peakuuu 3aMeIleHHUs U
TOpEeHUs ), HaXOXACHNUE B IPUPOJIE, TOJTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PSAMl. DTUIIEH W MPONUJIEH — MPOCTEUIINE
NpPEJCTaBUTENIN AJKEHOB: (U3NYECKUE M XHMHYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMS,
raJIOrT€HUPOBAHMUSL, THIpaTalluK, OKUCIICHUS U TIOJMMEPU3ALMN ), TIOJIYyIEHUE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 m metwiOyraauen-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYCCKUE
cBoiicTBa (peakius noaumepusanun). [lomydeHne cuHTETHYECKOro KaydyKa U Pe3UHBI.

AJNKHUHBI: COCTaB M OCOOEGHHOCTH CTpPOCHHUS, TOMOJIOTUYECKMH psiA. AUETHICH -
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATALIMH, TOPEHHSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHHe, (PU3NYECKHE W XWMHUYECKHE CBOMCTBa (peakiiuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M HpPUMEHEHue. lonyon: cocmas, cmpoenue,
Qusuueckue u Xumuyeckue ceoucmea (Peakyuu 2aio2eHUposanus U HUMpo8aHus), noayuenue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMYeckas CBA3b MEXIYy  YIVIEBOJOPOJAMH,
MIPUHAISKAUMH K Pa3InYHbIM KJIaccaM.

[IpupogHble HCTOYHHMKH YTIIEBOIOPONOB. IIpupoaHblil Ta3 M momnyTHble HEPTIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(PTHU: TeperoHka, KpeKUHT
(TepMHUYECKHH, KaTATUTHIECKUH), muponu3. [IpoaykTel mepepaboTku HEPTH, UX TTPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib M MPOAYKTHI €ro NepepadoTKH.

OKCHEpUMEHTAJIHBIE METO/Ibl M3YYEHHs BELIECTB U MX MPEBPAILCHUN: O3HAKOMIIEHHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Koyutekiuu «HedTs» 1 «YTronbsy», MOAeTupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOIHBIX, MPOBEACHUE MNPAKTUYECKOW pabOoThI:
MOJIy4eHHUE 3TUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3aaun.

Bbuncnenuss mo ypaBHEHUIO XHMHYECKOM peakuuu (Macchl, 00b&Ma, KOIMYecTBa
MCXOJIHOTO BEILECTBA MJIM TMPOJYKTA PEAaKIMH 1O H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/JHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciaopoacoaep:kamme oprannueckue coenHeHUs

[IpenenbHble ONHOATOMHBIE CHUPTHL. METaHON M STaHON: CTpPOEHHE, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOJaMHU, TOPEHHUE),
puMeHeHne. BonopoiHble CBA3M MEXy MOJIEKYJIAMH COIUPTOB. JleficTBME METaHOIa U 3TaHOIa
Ha OpraHU3M YeJIOBEKa.

MHOroaToMHbIe CHHUPTHL. OTHJICHIJMKOIb M TJIMLEPUH: CTpOEHHUe, (u3uyYecKue u
XMMHUYECKHE CBOMCTBA (B3aMMOJEHCTBIE CO MIETOYHBIMU METAJJIaMH, KadeCTBEHHAs peakIus Ha
MHOTOAaTOMHBIE CHUpPTHI). JlelicTBME Ha OpraHu3M uenoBeka. [IpuMeHEeHHe TIMIepuHa W
STUJIEHTJIUKOJIS.

@DeHOM: CTpPOSHHE MOJEKYyNbl, (QU3NYecCKue W XHUMHYECKHE CBOMCTBa. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaeruapl U kemowusl. DopManbAeruj, aueTalIbIETHl: CTpOeHUe, (QU3nYecKue Hu
XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHHUS M BOCCTAaHOBJICHUS, KayeCTBEHHBIC PEaKIUM),
MOJIy4YeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeNiebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAs! KUCIIOTHI:
cTpoeHue, Pu3nuecKre 1 XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIITHE TSI KJIacca KUCIIOT, PEaKIUs



stepuukanmm), MoiydeHne U mnpumeHeHue. CTeapuHOBasi M OJEUHOBAas KHUCJIOTHI Kak
MPEICTABUTENN BBICIINX KapOOHOBBIX KHUCIOT. MbllIa KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
MX MOIOIIIEE JICVCTBHUE.

CrnosxHble 3¢upbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. ['maponus sxupos. [Ipumenenune xupoB. bruosornyeckas pojb KUPOB.

YrneBoasl: cocTaB, KlacCUpUKALUS YTIEBOIOB (MOHO-, IH- U MTOJIMcaxapuabl). [ mroko3a —
MPOCTEHIINI MOHOCAXapua: OCOOCHHOCTH CTPOSHHUS MOJEKYIbI, (PU3MYECKHEe U XUMHUYECKUE
cBoiicTBa (B3aummojeicTtBue ¢ rtuapokcunom Mmenu(ll), okmcieHne amMMUadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHWE, OpoKEHHE TIIOKO3bI), HAXOXKICHHE B TPHUPOJC,
npUMeHeHue, ouonorunueckas poib. DoTocunTes. PPyKTO3a KAaK U30MEP TITFOKO3BI.

Kpaxman u memirono3a kak npupogHbie moiuMepsl. CTpoeHHe KpaxMana U IEJUTI0I035I.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaJa (THAPOJIN3, KaYeCTBEHHAs peaklus ¢ HOJ0M).

OKCrepUMEHTAIbHBIE METOJbl M3y4YEHHS BEIIECTB M MX IMPEBpAILlEHUI: MpOBEICHHE,
HAOMIO/ICHUE W OINUCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAaueCTBEHHBIC
peakiuu OJHOATOMHBIX CHUPTOB (OkucieHue 3TaHoja okcuaoMm wmeau(ll)), mHoroaroMHbIX
crupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaom wmeau(ll)), ampaernmoB (okuciieHHe
aMMHayHbIM pacTBopoM okcuga cepebpa(l) m ruapoxcumom wmenu(ll), B3aumopeiicTBue
Kpaxmaljia C HOJOM), MPOBEICHUE NPAKTHUYECKONH pabOTHI: CBOICTBA pacTBOpa YKCYCHOU
KHUCTIOTHI.

PacuétHble 3agayn.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BEMa, KOJIMYeCcTBa
HCXOJHOTO BENIECTBA WJIM TPOAYKTA pPEaKIUU TO HM3BECTHBIM Macce, 00BhEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTconepikaliie OpraHn4eckie CoeTMHEHNS.

AMUHOKHCIOTHI Kak aM(OTepHble OpraHuyeckue coeauHeHus. Dusmueckue u
XUMHUYECKHE CBOICTBA aMHUHOKUCIOT (Ha TpuMepe IMIKHA). buojormdeckoe 3HaYCHHE
aMHUHOKHUCIIOT. [lenTuasl.

benku kak nmpupoaHble BBICOKOMOJEKYIspHbIe coenuHeHus. [lepBuyHasi, BTOpuyHas U
TpeTU4yHasi CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa OENKOB: THUIPOJIU3, JE€HATypalus,
KaueCTBCHHBIC PEAKIINH Ha OCIKH.

DKCTIepUMEHTAIbHBIE METOJIbI M3YYCHHUS BEIIECTB M WX MPEBPALCHUI: HAOIIOJCHUE U
OMHCAaHHUE JCMOHCTPALIMOHHBIX OMBITOB: JCHATypalus OENKOB MpH HarpeBaHWU, I[BETHBIC
peakiuu OCJIKOB.

BbicokomosiekyasipHbIe COeJUHEHHS

OCHOBHBIC TOHSTUS XUMHUHU BBICOKOMOJEKYISPHBIX COCIUHEHUH: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPHU3alliU, CPEIHss MOJeKylsapHas macca. OCHOBHBIC
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUN — MOJMMEpU3aIIHs U MOJUKOHCHCAIIHSL.

DKCrepuMEHTAIbHBIE METOJIbl M3YUYECHHS BEIIECTB W MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
o0pa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUYKOB.

MexnpeamMeTHbIE CBSI3H.

Peanmu3zanust MexXnpeaMETHBIX CBSA3EH MPU M3YYEHUU OpraHndeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YEepe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, Tak W
MOHSITHA, SBIISIONINXCS CUCTEMHBIMU JJISI OT/ICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYyYHBIC TOHSTHUS: SIBICHUE, HAY4YHBIH (DaKkT, rumores3a, 3aKoH,
TEOopus, aHaju3, CHUHTE3, KiIaccupuKaluus, T[EePUOJUYHOCTh, HaAONIO/IEHUEe, HW3MEpEeHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE.

®duznka: MaTepusi, JHEPTUs, Macca, aToM, JIEKTPOH, MOJICKYJIa, SHEPTeTUIECKHUI YPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIeCTBa, (PU3UUECKe BEIUYMHBI U €IUHUIIBI
UX U3MEPEHUS.



buonorus: knerka, opranu3Mm, Omocdepa, oOMEH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YriIeBOIbl, )KUPbI, (DEPMEHTHI).

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TOJE3HBIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHoOTHs: MHIIEBBIE TPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MMUTAHUS, MOIOIINE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKUE TPETapaThl, MATEpHaIIbl U3 MCKYCCTBEHHBIX U CHHTETHYECKIX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHHYECKAS XUMMUA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMudeckuid dmeMeHT. AToMm. Snpo aroma, H30TONBL. DJIEKTpOHHAs 0000YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTanu, S-, p-, d- amemenTsl. OCOOCHHOCTH
pacnpeneNeHus 3EKTPOHOB MO OPOUTANIsM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpOHHAsE KOH(MUTYpAIIHs aTOMOB.

[lepuonnueckuii 3akoH W Ilepuommueckass cucrema XxuMH4eckux dieMmentoB JI. .
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M [lepuoanyuecKkoil CHUCTEMBbl XUMHUYECKUX
anemeHToB J[. Y. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CIIOKHBIX BEIIESCTB
0 TPYIIaM U nepuogam. 3HaueHue MepUoIMIECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKas CBsI3b. BHIBI XUMHUYECKOW CBSI3M (KOBaJEHTHAas
HEeNoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHusmbl oOpa3oBaHMsI KOBaJECHTHOM
XUMHUYECKON CBsI3U (OOMEHHBIM M JOHOPHO-aKLENTOPHBIN). BomopoaHast cBsi3b. BaneHTHOCTb.
DNeKTpooTpUulaTeNbHOCTh. CTenenb okucieHus. MOHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOECHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BeIlleCTBA. THUNBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsatue o qucnepcHbIix cucremax. MICTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BEIL[ECTBA B PACTBOPE.

Knaccudukanmust HeopraHudeckux coenuHeHuid. HomeHkIaTypa HEOpraHWYECKUX
BEIECTB. ['eHeTHueckass CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKAIUX K pPa3IuYHBIM
KJIacCaM.

Xumndeckass peakmus. Kiaccupukamuss XUMHUYECKUX pEaKIMii B HEOPTraHWYECKON W
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUsI MACCHI BEUIECTB, 3aKOH COXPAHEHMS U NPEBpPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3IUYHBIX (akTopoB. OOpaTHUMbIE pPEaKIIHH.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOIIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpuniun Jle [larensbe.

OnekrponuTnueckas auccoruainusi. CunbHble W cnabbie 3neKTponauThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIeIOYHAs.

OKHMCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

OKCIIEpUMEHTAIbHbBIE METOJbl M3YYEHHsI BEUIECTB M HX MPEBPALICHUN: JEMOHCTpAIUs
tabmun «llepuoanueckas cucrema xumudeckux snemeHToB JI. VM. MenneneeBa», MU3ydeHUe
MoOJIele KPUCTAJUTMUECKUX PEmETOK, HAOMIOJCHHEe U ONHCAaHWE JEMOHCTPAMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3/IoOKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUHM KaTaiau3aTopa,
ONpeJIETICHUE CPellbl PaCTBOPOB BEIIECTB C MOMOIIBI YHHUBEPCAIBHOTO MHAUKATOPA, PEAKIUU
HMOHHOTO0 OOMeEHa), MPOBEICHHE MPAKTUYECKON paboThl «BrusHUe pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaKIIHm.



PacuérHble 3agayn.

Pacuérbl 10 ypaBHEHUAM XUMHUUYECKUX PEAKIUH, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM MOHATHS «MACCOBAsl 10151 BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnbl. Ilonoxkenne HemetammoB B Ilepuoguueckoil cucTeME XUMHUYECKUX
sanemenTtoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aromoB. Dusnueckue cBOiCTBa
HEMETAIIOB. AJUTOTPOMHS HEMETAJNIOB (Ha IpUMepe KUCIopoia, cephl, hocdopa u yriaepomaa).

XUMHUYECKHUE CBOMCTBA BaXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepoja U KpeMHHUS) U UX COSIUHEHUN (OKCUAO0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUN ).

[IpuMeHeHre Ba)KHENIINX HEMETAJUIOB U UX COCIMHEHUM.

Meramnel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XUMUYECKUX AJIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmiue
¢u3nueckue cpoiicTBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANPsHKCHUN
METaJJIOB.

XWUMHYECKHE CBOWCTBA BAXXKHEWUIINX METAIOB (HATPUH, KaJUid, KaJbIUid, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO61mue criocoOb! moay4YeHus: MeTaluioB. [[puMeHeHrne MeTalIoB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJAbl H3YyYEHHUsS BEUIECTB M UX TMPEBpalllCHUI: H3y4yeHue
KOJUIeKIMH «MeTauibl U CIJIaBbl», OOpa3lOB HEMETAJUIOB, PEIICHHE SKCIepUMEHTAIbHbIX
3aja4, HaONIOJIEHWEe W  ONHUCaHWE JEMOHCTPALIMOHHBIX M JIaOOpaTOPHBIX  OIBITOB
(B3auMOIeHiCTBME THUIAPOKCHIA ATIOMUHHUS C PAacTBOpPaMH KHCIOT W IEJIOoYel, KauyeCTBECHHBIC
pEeaKIMu Ha KaTUOHBI METAJIJIOB).

PacuérHble 3agayn.

Pacuérbl macchl BemecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKIUU BELIECTB, pacdy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKLIUU, €CIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xumMuu B 00eCTie4YeHIH YKOJIOTHYECKOM, SHEPTETHUECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTUM MeAuIUHbL. [loHsATHE O HAay4YHBIX METOJaX MO3HAHUS BEUIECTB U XMMHYECKUX
peaKLHnii.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHUHIMIAX MPOMBIIUICHHOTO IOTYYCHHS
BaKHEUIIINX BEIIECTB.

YenoBeKk B MHUpE BEUIECTB M MAaTEpPUANOB: BAXXHEHIIME CTPOUTEIbHBIE MATEpHUAbL,
KOHCTPYKIIMOHHBIE MaTepHUalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl 3JIEKTPOHUKH,
HAHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XUMHS U 3]10pOBbE YEJIOBEKA: MPAaBWJIA HMCIOJIB30BAaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOT0 UCIIOIb30BaHMs MPenapaToB ObITOBOM XMMHUHU B TOBCETHEBHOM JKU3HHU.

MexpeamMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3yueHUH OOLIel U HEOPraHWYEeCKOH XUMHH B
11 xmacce ocyuiecTBiseTcs Yepe3 MCIOJIb30BaHUE KaK OOIIHMX €CTeCTBEHHO-HAYUHbIX MOHSTHIA,
TaK W MOHSATHM, SBISIOIIUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBeHHO-HAyYHbIC MOHSITHS: HAYYHBIH (DaKkT, THIOTE3a, 3aKOH, TEOpHs,
aHaIW3,  CHUHTE3,  KIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIIEPUMEHT,
MOJICJINPOBAHUE, U3BMEPEHHUE, SBIICHHE.

®dusnka: Marepus, SHEPrusi, macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H3O0TOI,
PaAMOaKTUBHOCTh, MOJICKYJa, YJHEPTeTUUECKUN yPOBEHB, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BeIleCTBa, (PU3NYECKUE BEIMYUHBI U €AMHULIBI X U3MEPEHHUSI, CKOPOCTb.



buonorus: knerka, opraHumsM, 3KocucTeMa, Ouocepa, Makpo- M MHKpPODIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OpPraHU3ME.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHonorus: XMMHYECKas IIPOMBIIIJICHHOCTD, METaJLITypIHUs, IIPOU3BOJICTBO
CTPOUTEINBHBIX MaTEepHANOB, CEJIBCKOX O35 MICTBEHHOE IIPOU3BOJCTBO, NUIIEBAs
IPOMBIIIJICHHOCTh, (papMaleBTUYEeCKass MPOMBIIUICHHOCTb, HPOU3BOJCTBO KOCMETHYECKUX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTE€pPUANIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



TEMATHUYECKOE INIAHUPOBAHHUE, B TOM YHUCJIE C YYETOM PABOYEN ITPOT'PAMMBI BOCIUTAHUSA C
YKA3AHUEM KOJIMYECTBA YACOB, OTBOJIUMbBIX HA OCBOEHME KAJKJIOM TEMbBI

10 KUIACC
Ne KosaunuyecTBouacoB Y4er pabdoyeil nporpaMmMmbl JJIeKTPOHHBIE
HaumeHoBaHuepasae
BOCIIUTAHUSA (undposBbie)
JIOB H Bce  Konrpoabnbiep IIpakTnueckue
n/ o0pa3oBaTe/ibHbIEC
TeMIIPOrpaMMBbI ro a0doThI padoTsbI
n pecypcsl
Pa3nes 1.Teopernyeckune 0CHOBBI OPraHUYeCKOl XMMHMH
dopmmnpoBaHue
9KONIOTUYECKOMKYNbTYPbI,
OTBETCTBEHHOro,6epexxHorooTHole
HUAKNPUPOAE, OKpYKatoLwen cpeae
HAOCHOBE POCCUMACKUX
TPaAMNLMOHHbIX
Tpemmer [YXOBHbIXLLEHHOCTE, HaBbIKOBOXPaH

OpraHN4eCKOM XUMHUH.
Teopus crpoeHust

bl,3aLUMTbI,
BOCCTaHOB/IEHUAMPUPObI, OKPYXKato
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coenuHeHuit A. M.
BOCMUTAHNECTPEMNEHNAKNO3HAHUIO

byrneposa
ceba n gpyrnx
nofein,npupoabinobLuecTsa, Knoayy
EHUI0
3HaHWM,Ka4yecTBEHHOroob6pa3oBaHMA
Cy4eTOM JINYHOCTHbIX UHTEPECOB
nobuecTBeHHbIXNOTPeOHOCTEMN.

Hroromnopazaemy 3

Paznen 2.¥YriaeBogopoanst




2.1

[IpenenbHbICYTIIEBOAO
POJIBI — aJIKaHbI

dopmupoBaHue
3KO/IOTMYECKOMKYNbTYPbI,
OTBETCTBEHHOr0,6€epeXKHOrooTHOLWe
HUAKNPUPOAE, OKPYKatoLen cpeae
HAOCHOBE POCCUMACKUX
TPaAULUMOHHbIX
AYXOBHbIXLLEHHOCTEN,HaBbIKOBOXPaH
bl,3aLLATbI,
BOCCTAHOB/IEHUANPUPOAbI,0KPYKato
wemncpeabl.

BOCMUTAHNECTPEMIEHUAKNO3HAHMUIO
ceba n gpyrnx
nogen,npupoapinobiuectsa,knonyy
EHUI0
3HaHMM,KayecTBEHHOroob6pa3oBaHUA
Cy4eTOM JINYHOCTHbIX MHTEPECOB
nobuecTBeHHbIXNOTPEeOHOCTEMN.

https://lesson.edu.ru/0
4/10

2.2

Henpenensubie
YIIIE€BOIOPOIBL:
QJIKEHBI, AJIKAIUCHBI,
AJIKVHBI

dopmunposaHue
3KO/IOTMYECKOMKYNbTYPbI,
OTBETCTBEHHOr0,6epeXKHOrooTHOLWe
HUAKNPUPOAE, OKPYKatoLen cpeae
HAOCHOBE POCCUMACKUX
TPaAULUMOHHbIX
AYXOBHbIXLLEHHOCTEN,HaBbIKOBOXPaH
bl,3aLLATbI,
BOCCTAHOB/IEHUANPUPOAbI,OKPYKAtO
wemncpeabl.

BOCNUTaHUECTPEMNEHNAKNO3HAHUIO

https://lesson.edu.ru/0
4/10




cebsa n gpyrux
nogen,npupoapinobLuectsa,knonyy
eHUto
3HaHM,Ka4yecTBEHHOroobpasoBaHus
CY4E€TOM JINYHOCTHbIX MHTEPECOB
nobuecTBeHHbIXNOTPeOHOCTEMN.

2.3

ApOMaTHYECKUECYTIIEB
0JI0pO/IbI

dopmunpoBaHue
3KO/IOTMYECKOMKYNbTYPbI,
OTBETCTBEHHOr0,6€eperKHOrooTHOLWE
HUAKNPUPOAE, OKPYKatoLen cpeae
HAaOCHOBE POCCUMACKUX
TPAAULMOHHbIX
AYXOBHbIXLLEHHOCTEN,HaBbIKOBOXPaH
bl,3aLLATbI,
BOCCTaHOB/IEHUANPUPOAbI,OKPYKato
wemncpeabl.

BOCMUTAHNECTPEMIEHNAKNO3HAHMUIO
ceba u gpyrnx
nofaen,npmpoabinobiuecTsa, Knonyy
EHUI0
3HaHM,Ka4yecTBEHHOroobpasoBaHus
Cy4eTOM /IMYHOCTHbIX MHTEPECOB
nobuecTBeHHbIXNOTPEOHOCTEN.

https://lesson.edu.ru/0
4/10

2.4

[Tpupoansie
HCTOYHHUKHU
YIII€BOAOPOAOB M UX
nepepadoTka

dopmunpoBaHue
3KO/IOTMYECKOMKYNbTYPbI,
OTBETCTBEHHOr0,6€eperKHOrooTHOLWE
HUAKNPUPOAE, OKPYKatoLen cpeae
HAOCHOBE POCCUMACKUX

https://lesson.edu.ru/0
4/10




TPaANLMNOHHBIX
[AYXOBHbIXLLEHHOCTEN,HaBbIKOBOXPaH
bl,3aLUMTbI,
BOCCTaHOB/IEHUANPUPOAbI,OKPYKato
wemncpeabl.

BOCMUTAHNECTPEMIEHUAKNO3HAHMUIO
ceba n gpyrnx
Nofein,npmpoabinobLuecTsa, Knoayy
EHUI0
3HaHWM,KayecTBEHHOroo6pPa3oBaHUA
Cy4eTOM JINYHOCTHbIX MHTEPECOB
nobuiecTBeHHbIXNOTPeOHOCTEMN.

Uroromnopazneny 13
Paznen 3.Kucinopoacoaep:kanmueoprannyeckuecoeMHeHU s
31 Criuprsi. deron 3 dbopMMposaHMUe Zttlr:)s://lesson.edu.rulo
3KONOrMYECKOMKYNbTYPbI, i
Anbreruzst. OTBETCTBEHHOro,b6epeyKHOrooTHolle
39 Kap6oHoBbie 7 HUAKNPUPOAE, OKpYIKatoLLeii cpeae https://lesson.edu.ru/0
KHCOTBI. CI0KHbBIC HAOCHOBE POCCUMCKMX 4/10
d¢upb TPaANLMOHHbIX
OYXOBHbIXLLEHHOCTEN,HAaBbIKOBOXPAH
bl,3aLM1ThI,
BOCCTAHOB/IEHUANPUPOAbI,OKPYKAtO
33 T 3 weicpeapl. https://lesson.edu.ru/0
4/10
BOCMUTAHNECTPEMIEHNAKNO3HAHMUIO
ceba n gpyrnx
nogen,npupoapinobiuectsa,knonyy



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

EHUI0
3HaHWM,Ka4yecTBEHHOroo6pPa3oBaHUA
CY4eTOM JINYHOCTHbIX MHTEPECOB
nobuecTBeHHbIXNOTPeOHOCTEMN.

Hroromnopazaeny 13

Pasznen 4.A30Tconep:kaniueoprannyeckuecoeIMHeHu st

AMUHEL
4.1 AMWHOKHCIIOTHI. 3
benxn

dopmunposaHue
3KOIOTMYECKOMKYNbTYPbI,
OTBETCTBEHHOr0,6€perKHOrooTHOLWE
HUAKNPUPOAE, OKpYKatoLwen cpeae
HAaOCHOBE POCCUMCKUX
TPAAULMOHHbIX
AYXOBHbIXLLEHHOCTEN,HAaBbIKOBOXPAH
bl,3aLLUTDI,
BOCCTAQHOB/IEHUANPUPOAbI,OKPYKat0
wercpeasbl.

BOCMUTAHNECTPEMAEHUAKNO3HAHMUIO
cebsa n gpyrux
nogen,npupoapinobiuectsa,knonyy
eHUIo

3HaHWI, KayecTBeHHOroobpasoBaHuA
Cy4eTOM JINYHOCTHbIX MHTEPECOB
nobLecTBEHHbIXNOTPEBHOCTEN.

https://lesson.edu.ru/0
4/10

Hroromnopazaeny 3

Pasznen S.BbicokomoJieKy TSI pHbIeCOeTUHEHU S




IImactmaccel.

5.1
Kayuyku. Bonokna

dopmupoBaHue
3KO/IOTMYECKOMKYNbTYPbI,
OTBETCTBEHHOr0,6€epeXKHOrooTHOLWe
HUAKNPUPOAE, OKPYKatoLen cpeae
HAOCHOBE POCCUMACKUX
TPaAULUMOHHbIX
AYXOBHbIXLLEHHOCTEN,HaBbIKOBOXPaH
bl,3aLLATbI,
BOCCTAHOB/IEHUANPUPOAbI,0KPYKato
wemncpeabl.

BOCMUTAHNECTPEMIEHUAKNO3HAHMUIO
ceba n gpyrnx
nogen,npupoapinobiuectsa,knonyy
EHUI0
3HaHMM,KayecTBEHHOroob6pa3oBaHUA
Cy4eTOM JINYHOCTHbIX MHTEPECOB
nobuecTBeHHbIXNOTPEeOHOCTEMN.

https://lesson.edu.ru/0
4/10

Hroronopazneny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34




11 KIIACC

Ne KonunyecrBouacos Yu4er paGoueii nporpaMmbl DJIEKTPOHHBIE
HaumeHoBaHuepa
BOCIIUTAHUSA (undposbie)
3/1€J10B H Bce  Kourpoasbnbiep  IIpakTuyeckuep
n/ oOpa3oBaTe/ibHbIEP
TEeMIIPOrpaMMbl ro a00ThI a00ThbI
n ecypchbl
Pasznen 1.TeopeTniecKkueoCHOBHIXUMHH
CtpoeHne aToMOB. dopmmnpoBaHue
[lepuonnueckuit 9KOZIOTUYECKOMKYNbTYpbI,
3aKOH 1 OTBETCTBEHHOI0,6eperKHOr00THOLLEH
11 Ilepuonuueckas 3 MSKNPUPOZE, OKPYKatoLLel cpeae https://lesson.edu.ru/0
cucTeMa HaOCHOBE POCCUMCKMUX 4/11
XUMHUHUCCKUX TPAAULMOHHbIX
anemenToB /l. 1. o
AYXOBHbIXLLEHHOCTEN,HaBbIKOBOXPaH
Menpgeneena
bl,3aLLMATDI,
T HUCB TB
Crpoeruesemec BOCCTAHOB/IEHUANPUPOAbI,OKPYKAtO
a. o https://lesson.edu.ru/0
1.2 4 wemncpeabl.
MHuoroo6pa3ueser 4/11
CCTB BOCNUTAHUECTPEMNEHUNAKNO3HAHUIO
cebsa n apyrux
nogen,npupoapinobuiectsa,knonyye
HULO :
13 XUMHYECKUEPEAKI] 5 1 1 https://lesson.edu.ru/0
. — 3HAHMWI,Ka4eCTBEHHOro06Pas3soBaHNAC  4/11
Y4€TOM JIMYHOCTHbIX MHTEPECOoB
nobLecTBEHHbIXNOTPEBHOCTEN.
TTorononas e 13 https://lesson.edu.ru/0
TOTOIT JI
pasaciy 4/11
Pa3nes 2.Heopranuveckassxumus
dopmunposaHme https://lesson.edu.ru/0
2.1 MeTanasl 6 1 pM1p 411
3KO/IOTMYECKOMKYNbTYPbI, i
2.2 = Hemeramisl 9 1 1 https://lesson.edu.ru/0




2.3

CBi3p
HEOPTraHUYECKHUX U
OpraHUYECKUX
BCIIECTB

OTBETCTBEHHOr0,6€pEeXHOr00THOLWEH
MAKNPUPOAE, OKPYKaloLWen cpeae
HAaOCHOBE POCCUICKMUX
TPaANLMNOHHBIX
[YXOBHbIXLLEHHOCTE,HaBbIKOBOXPaH
bl,3aLUMTbI,
BOCCTaHOB/IEHUANPUPOAbI,OKPYKato

wercpeasbl.

BOCMUTAHNECTPEMNEHUAKNO3HAHMIO
cebsa n gpyrux
noaen,npupoabivobuiectsa, Knonyye
HUIO
3HaHMN,Ka4yeCcTBEHHOro0bpas3oBaHMAC
YY4E€TOM JIMYHOCTHbIX MHTEPECOB
nobuecTBeHHbIXNOTPEBHOCTEN.

https://lesson.edu.ru/0
4/11

Hroronopazneny

17

https://lesson.edu.ru/0
4/11

Pa3zgen 3.XumMus u :Ku3HbL

3.1

XUMUS U )KA3HD

dopmmnpoBaHue
3KO/IOTMYECKOMKYNbTYPbI,
OTBETCTBEHHOr0,6€eperKHOro0THOLEH
MAKNPUPOAE, OKpYKatoLwen cpeae
HAOCHOBE POCCUMCKUX
TPAAULMOHHbIX
AYXOBHbIXLLEHHOCTEN,HaBbIKOBOXPaH
bl,3aLLATbI,
BOCCTAaHOB/IEHUANPUPOLbI, OKPYKaAtO
wemncpeabl.

BOCNUTaHUECTPEMNEHNAKNO3HAHUIO

https://lesson.edu.ru/0
4/11




ceba n gpyrnx
nogen,npupoabinobuiectsa, knonyye
HUIO
3HaHWW,Ka4yecTBEHHOroobpa3oBaHMUAC
Y4€TOM JIMYHOCTHbIX MHTEPECOB
nobuectTBeHHbIXNOTpebHOCTEN.

Hroromnopazaemy 4
OBUIEE

KOJIMYECTBO 34
YACOB I1O

[NPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuyecTBo4acoB
DJIeKTPOHHbIeHU(PPOBHICOOPA30BATENbHBI
n/ Temaypoka Bcee Kontpoabubiepad  IIpakTtuueckuepad
epecypchbl
n ro OThbI OThbI

[Ipenmer oprannyeckoi
XMMHH, ¢€ BO3HUKHOBCHHE, 1 https://lesson.edu.ru/04/10
PAa3BUTUC U 3HAYCHUC

Teopust ctpoeHus
OPraHUYEeCKUX COCTUHEHUHN
A. M. Bytneposa, eé
OCHOBHBIC ITOJIOKCHUS

1 https://lesson.edu.ru/04/10

IIpencrasienue o
Kiaccuukanmum
OpPraHMYECKUX BEIIECTB.
Homenkiarypa 1 https://lesson.edu.ru/04/10
(cucremaTudeckas) u

TPUBHUAJIBHBIC HA3BAHUA
OpTraHUYCCKUX BCIICCTB

Bxonnas KOHTpobHAA

1 1 https://lesson.edu.ru/04/10
paborta

M . o
CTAH M 5Tall == HpOCTEHIIne 1 https://lesson.edu.ru/04/10

MMPEACTAaBUTEIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOEHHUE, 1 https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10

CBOMCTBA

OTUJIEH U IPONUJIEH —
MPOCTEUIIINE MPEICTABUTETU
AJIKEHOB

https://lesson.edu.ru/04/10

[TpakTrueckas pabora Ne 1.
«lTonyuenue >TreHa U
M3y4YEHHE €r0 CBOMCTBY

https://lesson.edu.ru/04/10

Ankanuensl. byraauen-1,3 u
MeTunoyraaueH-1,3.
[TonydyeHne CHHTETUYECKOTO
KaydyKa U pe3HHbI

https://lesson.edu.ru/04/10

10

AJNKUHBIL: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUU PAI.
AnernieH —
MPOCTEUIINUTIPEICTABUTEbA
JIKHHOB

https://lesson.edu.ru/04/10

11

BBI‘II/ICJICHI/IH 110 ypaBHeHI/IIO
XUMHYECKON peaKkIuu

https://lesson.edu.ru/04/10

12

ApeHbl: 6EH30J U TOTYOII.
TOKCUYHOCTH apEHOB

https://lesson.edu.ru/04/10

13

I'eneTmueckas CBA3b
YTJIEBOJIOPOIOB,
MpUHAJIEe)KANUX K
pa3JII/I‘-IHI>IM KJ1accamM

https://lesson.edu.ru/04/10

14

[IpupoaHbie ICTOYHUKH
YTJIEBOJAOPOAOB: IPUPOAHBIN
ra3 u MomnyTHbIe HePTSIHbIE
rasbl, He)Th ¥ MPOIYKTHI €&
nepepaboTKu

https://lesson.edu.ru/04/10

15

[IpupoaHbie ICTOYHUKH

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YTIIEBOJOPOAOB: IIPUPOIHBIN
ra3 " MOIMYyTHbIE HEPTSIHbIC
rassl, HeTb ¥ IPOJYKTHI €€
nepepadoTKu

16

ITonyronosast KOHTpOJIbHAS
pabora

https://lesson.edu.ru/04/10

17

[IpenenbHBIE OTHOATOMHBIE
CIIUPTHI: MCTAHOJI U 3TAHOJI.
Bonopoanasicsizb

https://lesson.edu.ru/04/10

18

MHOroaTroMHbI€ CIIUPTHI:
STUJICHIJIUKOJb U TIIUIEPUH

https://lesson.edu.ru/04/10

19

DeHOoII: CTPOCHUE MOJIEKYJIBI,
¢du3nueckre 1 XUMHUECKHUE
CBOICTBA, IPUMEHEHHUE

https://lesson.edu.ru/04/10

20

Anpaeruasl: hopMaIbaeTU U
areTaiapaerun. AeTod

https://lesson.edu.ru/04/10

21

OHOOCHOBHEIC TTPE/ICITEHBIC
KapOOHOBBIC KHCIIOTHI:
MypaBbHHAS U YKCYCHasI

https://lesson.edu.ru/04/10

22

[TpakTrueckas pabora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHUCIIOTBI»

https://lesson.edu.ru/04/10

23

CreapuHOBas U OJI€MHOBAs
KHUCIIOTHI, KaK TIPECTaBUTENN
BBICIINX KapOOHOBBIX KHCJIOT

https://lesson.edu.ru/04/10

24

Mpr1a Kak cOJIM BBICIIUX
KapOOHOBBIX KUCIIOT, HX
MOIOIIee ICUCTBUE

https://lesson.edu.ru/04/10

25

CnoxHbIe 3(HUPHI KaK
NIPOM3BOIHBIC KapOOHOBBIX
KHCIIOT.

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

TlMuaponu3cnokHBIXAIGUPOB

26

Kupsl: runponus,
pUMEHEHHEe, OUoIornuecKas
POJIb KUPOB

https://lesson.edu.ru/04/10

27

YrneBoasl: coCcTaB,
knaccudukanms. Baxneimme
MIPEICTaBUTENH: TIIIOKO03a,
dpykTO3a, caxaposa

https://lesson.edu.ru/04/10

28

Kpaxman u nemnronos3a kak
MIPUPOTHBIC TTOJTUMEPHI

https://lesson.edu.ru/04/10

29

«Kucnoponaconepxaiue
OpTraHUYECKUE COCAUHEHUS

https://lesson.edu.ru/04/10

30

AMWHBI: METHJIAMHH U
AaHHJINH

https://lesson.edu.ru/04/10

31

AMMHOKHCIIOTHI KaK
aMm(doTepHbIC OPraHUYECKHE
COCIMHEHMS, X
OHOJIOTMYECKOE 3HAUYEHHE.
IMenTuaer

https://lesson.edu.ru/04/10

32

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

https://lesson.edu.ru/04/10

33

Hrorosast KOHTpOJIbHAA
pabota

https://lesson.edu.ru/04/10

34

OCHOBHBIE METO/IBI CHHTE3a
BBICOKOMOJIEKYJIAPHBIX
coequHeHuii. [lmacTMaccel,
Kay4dyKH, BOJIOKHA

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KIIACC

Ne

n/
n

Temaypoxka

KoanuecTtBouacoB

Bce
ro

KonTposbHbIep
a00ThI

IIpakTHyeckue
padoThI

Jarausyy
eHHs

JuleKTpoHHbIenupoBbIcOOpa3oBaTe
JIbHbIepecypchl

XUMHUYECKUN DJIEMEHT.
ATOM. DJIEKTpOHHAs
KOH(UTypaIus aTOMOB

https://lesson.edu.ru/04/11

[Tepuonnueckuii 3aKOH U
Ilepuonnueckas cucrema
XAMHUYECKUX dJIEMEHTOR /1.
W. MenneneeBa, ux cBs3b C
COBPEMEHHOU TeopHuei
CTPOEHHUS ATOMOB

https://lesson.edu.ru/04/11

3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
XHMHYECKHUX IJIEMEHTOB B
HUX COEIUHEHUU IO
rpymnmnam u nepuojam.
3HayeHHe NEePUOANIECKOTO
3aKOHA B CHCTEMEI
XHUMHYECKHUX 3JIEMEHTOB
J.1. MeHnneneena B
Pa3BUTUHU HAYKHU

https://lesson.edu.ru/04/11

BxonHas kKoHTposIbHAA
pabora

https://lesson.edu.ru/04/11

BaneHnTHOCTS.
DJIEKTPOOTPULIATETBHOCTb.

https://lesson.edu.ru/04/11




CreneHb OKUCTIEHUS.
BemectBa MOIEKyIIpHOTO
1 HEMOJIEKYIIIPHOTO
CTPOCHHS

[TonsiTHE 0 AUCTIEPCHBIX
cucreMmax. VIcTuHHBIE 1
KOJUIOUJTHBIE PACTBOPBI.
MaccoBas 1015 BEIlecTBA B
pacTBope

https://lesson.edu.ru/04/11

Knaccudukanms n
HOMEHKJIaTypa
HEOpPraHu4eCKUX
coequHeHnH. I eHeTmueckas
CBSA3b HEOPTaHUYECKUX
BEILIECTB, Pa3IMYHbBIX
KJIacCOB

https://lesson.edu.ru/04/11

Knaccudukanus
XMMHYECKHUX PEAKIUH B
HEOPraHUYECKOU U
OpraHNYeCKON XUMHH.
3aKOH COXpPaHEHUSI MACChI
BEILIECTB; 3aKOH
COXpaHEHUs U
MpEBpAIICHUS YSHEPTUU TTPU
XUMHUYECKUX PEaKIUIX

https://lesson.edu.ru/04/11

CKopoCTh peakiuu.
OO6parumbIe peakIyH.
XHUMUYECKOE paBHOBECHE

https://lesson.edu.ru/04/11

10

[TpakTuyeckas padora Ne 1.

https://lesson.edu.ru/04/11




«BnusiHue pa3au4HbIX
(haKkTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DIIEKTPOIUTHYECKAS
nuccoruanus. IToaarue o
BOJIOPOJAHOM IOKa3aTese
(pH) pactBopa.
PeakuunmnonHoroooMeHa.
I'mpponusopraHnyeckux u
HEOPTraHUYECKUXBEIIECTB

https://lesson.edu.ru/04/11

12

OKMCIIUTEIIFHO-
BOCCTAHOBUTCIILHBIC
peakiuu. [lonarue o6
3JIEKTPOJIN3€E PACIIaBOB U
pacTBOpPOB coJeh

https://lesson.edu.ru/04/11

13

«TeopeTquCIcne OCHOBBI
XUMHN

https://lesson.edu.ru/04/11

14

Mertannel, UX IMOJIOKESHHUE B
[Tepuonuueckoit cucreme
XAMHYECKHX 3JIEMEHTOB /J[.
W. MenneneeBa u
0COOEHHOCTH CTPOCHHS
aTOMOB.
Oobmuehr3nuecKuecBoNCTB
aMeTaJlJIOB

https://lesson.edu.ru/04/11

15

CrnnaBbl METaJLIOB.
DNEKTPOXUMHYECKUN PsifL
HaIpsHKEHUN METaJUIOB

https://lesson.edu.ru/04/11

16

XHUMHUYECKHE CBOMCTBA

https://lesson.edu.ru/04/11




Ba)KHEHIIIMX METaJIOB
(HaTpuii, KaJInii, KAJIbLIHA,
MarHui, aTrOMUHUN) U UX
COEIMHEHU N

17

XHUMHUYECKHE CBOMCTBA
XpOMa, MEIU U UuxX
COE€IUHEHUN

https://lesson.edu.ru/04/11

18

XHUMHUYECKHE CBOMCTBA
LIMHKA, JKejie3a U BX
COETUHEHUN

https://lesson.edu.ru/04/11

19

ITonmyronoBsast KOHTpOIbHAS
paborta

https://lesson.edu.ru/04/11

20

HewmeTamisl, X MoN0XKeHUE
B [Iepuoaunueckoii cucreme
XAMHUYECKUX JIEMEHTOR /1.
W. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

https://lesson.edu.ru/04/11

21

du3nyecKue CBOKMCTBA
HEMETAJIJIOB. AJIOTPONHS
HEMETaJIOB (Ha IIpuUMepe
KHCJIOpoJia, cepbl, hocdopa
1 yTIeposa)

https://lesson.edu.ru/04/11

22

XMMHUYECKHE CBOUCTBA
raJIOr€HOB, CEPhI U UX
COETUHEHUN

https://lesson.edu.ru/04/11

23

XMMHUYECKHE CBOUCTBA
a3ora, Gocodpa u ux
COCTMHECHUN

https://lesson.edu.ru/04/11




24

XMMHUYECKUE CBOUCTBA
yIJIepoia, KPEMHHS U X
COCTMHECHUN

https://lesson.edu.ru/04/11

25

[IpumeHeHne BaxKHEUIINX
HEMETAJUIOB U UX
COEAMHEHHI

https://lesson.edu.ru/04/11

26

O06001IeHNEe 1
cucTeMaTu3alus 3HaHuH 110
TeMe «HemeTams».
Brrancnenus no
YpaBHEHUSM XUMHUYECKUX
peakuuii u
TEPMOXUMHUYECKUE PACUETHI

https://lesson.edu.ru/04/11

27

[TpaxTrueckas padota Ne 3.
«Pemrenne
AKCIIEPUMEHTATBHBIX 33134
o Teme "HemeTamier"»

https://lesson.edu.ru/04/11

28

«MeTamel» "
«Hemertamiey

https://lesson.edu.ru/04/11

29

Heopranuueckue u
OpraHUYeCKHe KUCIIOTHI.
Heopranuueckue u
OpraHUYeCcKHUe OCHOBAHUS

https://lesson.edu.ru/04/11

30

AmpoTepHbIe
HEOPraHUYEeCKHe U
OpTraHUYECKUE COCTMHEHUSI.
I'enernmueckas CBA3b
HEOPTraHUYECKHUX 1
OpraHUYECKUX BEIIECTB

https://lesson.edu.ru/04/11




Ponp xumuu B
obecrieueHn
3KOJIOTUYECKOM,

31

SHEPreTUYECKON U

Pa3BUTHHU MCIAUILTUHBI

MUIIEBOM OE30MaCHOCTH,

https://lesson.edu.ru/04/11

Hrorosast KOHTpOIbHAS

2
3 pabota

https://lesson.edu.ru/04/11

33
MaTepHaJIOB

UYenoBek B MUpE BEIIECTB U

https://lesson.edu.ru/04/11

XUMUS U

34

3J0POBLCUCTIOBEKA

https://lesson.edu.ru/04/11

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34



https://lesson.edu.ru/04/11
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