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INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMEBI 110 XMUMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYYarOIIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JINYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meTronuueckoil OCHOBOM aisi pPa3pabOTKU IUIAHUPYEMBIX pPE3yJlIbTaTOB OCBOEHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3ybTaTOB OCBOGHMS IpeiMeTa «XHUMHs» Ha YpPOBHE CpPEAHEro oOLero oOpa3oBaHMs
BBIJICJIEHBI CIICAYIOLINE COCTaBIIAIONIUE:

OCO3HAHHME OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKON HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

LIeJICHANPAaBJIEHHOE Pa3BUTHE BHYTPEHHMX YOEKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBATbCSI B CBOEW JAESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHOM cCHCTeME XMMUYECKOIo
o0Opa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIOCOOHOCTH CTAaBHTH ILETH U
CTPOUTH JKU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS TNpeAMeTa «XUMHs» JIOCTUraloTcs B €AMHCTBE
y4eOHOIl M BOCIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd POCCUHCKOTO
IpaXXAaHCKOro O0O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHM M TpaBUJIAMU MOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
ONbITa IIO3HABATENIbHOM M TNPAKTHMUECKOH MAESITEIbHOCTH OO0YyYaloIIMUXCcs M0 pealu3aluu
IPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI 00YYAIOIMMHKCS CBOMX KOHCTUTYILIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaXXEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABICHHUS] O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIE€ATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
pelieHny y4yeOHbIX U MTO3HABATENIbHbIX 33/1a4, BHITOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOM NEesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAHI0 OTE€YECTBEHHOM
XUMHU;



YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUHM U MPAKTUYECKOIO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHDKEHHUS HAYKU €CTh PE3YNIbTaT JIUTENbHBIX HAOIOJACHUN,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpEca M I[I03HABATEJIbHBIX MOTHBOB B IIOJIYYEHHHU U TOCIEAYIOIIEM aHAIIN3E
uH(OpPMALIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, ITUUYECKOTO MOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HA MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKHM CBOHUX TOBAPUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIEACTBUMA 3TUX MIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M Oe30macHoro olpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DU3HUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOirofeHusl mpaBuil 0€30MacHOr0 OOpallleHUs] ¢ BEUIECTBAMH B OBITY, NMOBCEAHEBHOU
JKU3HU U B TPYAOBOW N€ATEIbHOCTH;

MOHUMAHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJIIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUS TOCIEJCTBUII M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTPeOICHUS aTKOTOJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIICIOBATEIILCKOW JIEATEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COLUAIBbHOU
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pa3IuyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASAM TpyJa U pe3yJibTataM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAIHHOW TPACKTOPHH OOpa30BaHUS,
Oynymieit mpodeccun U peanuszanuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEN 00IIIecTBa;

6) 9K0JIOrM4€eCKOro BOCIIUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOseM, BIUSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOU CpEIbI;

OCO3HAHUs HEOOXOJAMMOCTH UCIIOIB30BAHUS JOCTIKEHUM XUMUU JIJI PEIICHHS] BOTIPOCOB
PaIMOHAIBHOTO MPUPOIONIOIH30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpPEI OKPYKaoIIed MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMpUSATHBIC HKOJIOTHUECKUE MOCIEACTBUS MPEIIPUHUMAEMbIX
JIEMCTBUM U MPENOTBPAILATh UX;

HaJUYMs PAa3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOHN M COLMATbHON MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;



7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKHY;

MOHUMAHUSA CHEIU(PUKA XHMUU Kak HayKd, OCO3HaHUs e€ poiau B (OPMHUPOBAHUU
paloHaIbHOIO HAYYHOTI'O MBIIUICHHUS, CO3JaHUH LEIOCTHOTO MPECTaBICHUs 00 OKPYKaIOIIEM
MHpE KaK O €IUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHrur IpoOIeM COXPaHEHUsSI TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH JJIsSi COBPEMEHHOW LMBHIM3ALMU: B €&
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)KHOM pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TJI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOM(GOPTHOM KU3HU Ka)K0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BATh IMOJIYyYaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBAaHHbBIC 3aKIIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JaHHBIX
C TEJBIO MTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIOIb30BaTh XUMHUECKUE 3HAHUS ISl PEIICHUS TpoOieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEeI0BATENIbCKON A TETbHOCTH;

TOTOBHOCTA M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHI0 M CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJyYCHHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nIuuyHbix cdepax mnpodeccHoHanbHOU
JIeSATETLHOCTH.

METANPEAMETHDLIE PE3YJIbTATHBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4dyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpeaHero odmero 0opa3oBaHus BKIIOYAIOT:

3HauuMble s (HOPMHUPOBAHMS MHUPOBO33PEHUS OOYYArOMIMXCS MEXAUCHUIIIIMHAPHBIE
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPaXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJI0B TIO3HAHMSI, HCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIeCTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, Hay4HbIH (hakT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEI0OBaHNE, HAOTIOICHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe NENCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKATUBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATHHOH TPaAMOTHOCTH U
COLIMATTLHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUTUTMHAPHEIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHbIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEIBHOW U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIBHBIMU yUeOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYIIATUBHBIMHA HeﬁCTBHﬂMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHI)IMl/l NMOo3HaABaTCJIbHBIMU HEﬁCTBHHMH:

1) 6a3oBble JIOTHYecKHe AeCTBUS:



CaMOCTOSITENIbHO  (DOPMYyJIMPOBaTh M aKTYaJIM3UpPOBaTh IpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeNeNiATh WENU ACATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHH HX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIHOCTHU C ITOCTABICHHBIMHU LIENISIMU;

UCIOJIb30BaTh IMPU OCBOCHMM 3HAHUN NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALUMKU BEILIECTB U XUMUYECKUX PEAKIIMIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpACCYXIEHUS (MHAYKTHBHBIC, JICTyKTHBHbBIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PACCMATPUBACMBIX SIBICHUAX, (POPMYITHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEIU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JJIEMEHTA,
XUMH4YecKass (GOpMyNa, ypaBHEHHE XWMHYECKOW peakuu — TpU pPEHICHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAaMOCTOSITEIFHOTO IUIAHUPOBAHUS M TIPOBEICHHUS YYECHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIISATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHUX 32/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHMUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBleHHs, KPUTHUYECKU
OILIEHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHs yUeOHBIX 3aay ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOJIB30BaHUS WH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMaliel: MNPUMEHATh MEXIpeAMETHble ((U3MuecKkue M MaTeMaTH4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:



3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXJTaeMOW TEMBbI B XOJI€ JAMAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJCH, (POPMYITUPOBATH CBOM TMPEHAJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAICH pPe3yabTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHUKAaMHU TIPU  BBINOJHEHHH XUMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMpOoeKTa M (OPMYIHUPOBATH BBIBOJBLI 1O PE3yJIbTaTaM IMPOBEIEHHBIX
UCCIICIOBAHMI ITyTEM COTJIACOBAHMSI ITO3UIIHIA B X0/1€ 00CYXICHUS 1 0OMEHA MHEHUSIMH.

OBsJiaieHNe YHUBEPCAJIBLHBIMH PeryJissTHBHBIMH 1€ CTBHSIMU:

CaMOCTOSITENILHO TJIAHUPOBATh U OCYIIECTBISITH CBOIO TMO3HABATEIBHYIO JIEATEIHHOCTb,
ompezenss €€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEPEe HEOOXOAUMOCTH KOPPEKTHPOBATH
npe/UiaraeMblidi allrTOPUTM JICHCTBUN TIPU BBIIOJHEHUN YYEOHBIX M HMCCIIEOBATEIbCKUX 3a1ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYyYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYILIECTBIISAITh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHAIM3a |
CaMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATHBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs OTPaXkKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUH O XUMHUYECKOW COCTABIJISIIOIIEH ECTECTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XWMHUH B TO3HAHWM SIBJICHUH NPHUPOIBI, B (OPMHPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
370pPOBBIO U PUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKas CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHasl), MOJb, MOJSIpHAs Macca, MOJSPHBIH O00BEM, YIIEpPOIAHBIA  CKeNeT,
(GyHKIMOHAJIbHAS TpyMNNa, paguKail, HU30Mepus, M30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJ U a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPTaHUYECKUX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAHUSA
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUYCCKHUX ﬂBHGHHﬁ, (1)aKTOJ'IOFI/I‘IeCKI/Ie CBCIACHUA O CBOﬁCTBaX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENbHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/If/II BBIABJIATE XapPaKTCPHBIC MMPU3HAKN HOHSITI/IfI, YCTaHAaBJIMBATH
HX B3aMMOCBA3b, UCITIOJIB30BATh COOTBETCTBYIOIINE IMOHATHSA ITPU OIMMCAHUN COCTaBa, CTPOCHUA U
MpEBpAICHUI OPraHN4YEeCKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEIECTB
n ypaBHeHHﬁ XUMHNYECCKUX peaKHI/II\/’I, HU3roTaBJIMBAaTh MOACIU MOJICKYJ OPTaHUYCCKUX BCIICCTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;



c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAAJIEKHOCTb U3YYEHHBIX OpPraHUYECKUX
BEIIECTB II0 HUX COCTaBY M CTPOCHHIO K OINpeNeN€HHOMY KIAcCy/Tpynne COoeInHEHHH
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIME COCIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHCHMS), JIaBaTh MM Ha3BaHUA IO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxke
IPUBOANUTH TPUBMAJbHBIE HAa3BaHMUs OTICIIbHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJMKONb, TIMLEPUH, (eHON, (OopManbAerull, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIOKO3a, (PPyKTO3a,
KpaxMajl, [eJUII0J103a, TJIULHH);

c(OPMHPOBAHHOCTb YMEHHUS ONPEAEIATh BHUJbl XUMHYECKOM CBSI3M B OPraHMYECKUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byrnepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS] MAaCChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaThb COCTaB, CTPOEHHE, (HU3IUUECKUE U
XUMHYECKHE CBOWCTBA TUIIMYHBIX IPEJCTAaBUTENIEH PA3IMUHbIX KJIACCOB OPraHUUYECKHUX BELLECTB
(MeTaH, 3TaH, STWJIEH, NPONMJEH, aleTwieH, OyragueH-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJI, 3TaHOJI, STWIECHIJIUKOIb, INIUIEPUH, (EHOI, aleTalblerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCJIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIHMX XMMHUYECKUX pEaKkUui C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTb YMEHHUS XapaKTepPU30BaTh HCTOYHUKH YIJIEBOJAOPOJHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepabOTKH M MPAKTUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboTKu;

c(OPMHUPOBAHHOCTh YMEHUH TNPOBOAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM HPOAYKTa PEAKIMHM MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NPOJYKTOB PEaKLUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHH IPU M3YyYEHUM BEUIECTB M XHUMUYECKUX SIBICHUN
(HabmofeHne, M3MepeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCMOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CBSI3aHHBIX
C BEIIECTBaMU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHiia MOJIb30BaHUS XUMHUECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBUiIa OOpAIllEHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPHUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUH, MOJIYYEHUE ITUIICHA U U3Y4YEHHUE ero
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JAEHaTypauus OelKoB Npu
HarpeBaHuM, IIBETHbIE PEAKI[MN OEJIKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKHU 0€30MaCHOCTH
npu oOpallleHu!u ¢ BEIIEeCTBaMHU U JIaDOpaTOPHBIM O00OpYIOBAHUEM, HPEJCTABISTh PE3YIbTAThI
XMMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(dbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3MPOBATh XUMHUYECKYI0 HHGOpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBoi nHpopmanuu, HTEpHET U IpYyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTUYECKH IIeJIeCO00pa3HOTro
NOBEJCHUS B OBITY M TPYJIOBOH JEATETBLHOCTH B LENAX COXPAHEHUs CBOEro 370pOBbs M
OKpY’Karolled MpUPOIHON cpesbl, 0CO3HaBaTh OMACHOCTh BO3CHCTBHS Ha >KUBBIE OPTaHU3MBbI



ONpEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbIca mnokasarens II/JIK, moscHaTe Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JACHCTBUS HAa OPraHU3M
YEJI0BCKA,;
JUId O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMM 37J0POBbS: YMEHHE NPUMEHSTh
3HaHU 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBICHUH;
JUISL CJICTIBIX U CITA0OBUAIINX 00yUYAIOIMIUXCS: YMEHUE HCIIONIb30BaTh PENbePHO-TOYCUHYIO
cucremy o0o3Hauenuit JI. bpaiins 1ist 3anucu XuMHYECKUX.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHuvecKas XUMHD»
OTPaXKaloT:

Cc(OPMHUPOBAHHOCTh NPEACTABICHUH: O XMMHUYECKOH COCTaBIAIOIIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUM B IO3HAHUM SIBIEHUH HPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAWMOW st
pelIeHNs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOUIEHHMSI K CBOEMY
3I0pPOBBIO U IPUPOJHOM CpeEnE;

BIQJICHUE CUCTEMOHW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaroIne
HOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHMCIICHMsI, XMMHUYECKas CBs3b (KOBaJIEeHTHas, WOHHAs, METAJUINYecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHYECKUX  PEAKLUM, pPacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMAIMUSA, OKUCINUTENb, BOCCTAHOBHUTENL, CKOPOCTh
XUMHYECKOM  peakIMM, XHUMHYECKO€ pPAaBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
JJNIEKTPOJIMTUYECKON Jucconanuy, nepuonudeckuil 3akoH [J[. WM. MenneneeBa, 3akoH
COXPaHEHHs MAcChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHMs DHEPTHU IPU XMMHYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS,
JeXale B OCHOBE ITOHMMAHHUS TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYEHUH U O€30MacCHOM HCIOJIb30BAHUU
Ba)XHEHIINX HEOPraHWYECKUX BEILECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTE€pPHbIC MIPU3HAKK MOHATHUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHMCAHUU HEOPTaHMUYECKUX
BEILECTB U UX IPEBPALLCHU;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEeMaTHYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHWUYECKHX BEHICCTB (yrapHbId ras,
VIJIEKUCHIbIA Ta3, aMMHUaK, TaméHas M3BECTh, HErami€Has W3BEeCTb, NUThEBAas COJa, MUPHUT U
JpyrHe);

c(OpPMHPOBAHHOCTb YMEHUH ONpPEENATh BAIECHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKHX
AJIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XMMUYECKOW CBS3U (KOBaJIEHTHAas!, HIOHHA,
MeTaJlJIN4ecKasi, BOJOPO/HAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAasA, MOJIEKYJspHas, MOHHAs, METAJUIMYECKas), XapaKTep Cpelsl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUIN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIie coeIuHeHul (IpoCThle BEellecTBa — METaJUIbl U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBbIE THAPOKCHUIBI, COJIN);



c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHUI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaoB Ilepuonnyeckoit cucteMbl XUMHUECKUX 311eMeHToB 1. U.
MeHneneeBa, HCIOJIB3Ys MOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAIN», «IHEPIETUUYCCKHE
YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHYECKHUX OJJIEMEHTOB M WX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementos [1. U.
MeHnneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBa HEOPraHMYECKHUX BEILECTB pPAa3JIUYHBIX KJIACCOB, IMOJATBEPXKAATh CYIICCTBOBAHUE
FEHETUYECKON CBA3M MEXAYy HEOPraHMYeCKUMU BEIIeCTBAaMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHii;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IUnIHBIM
npu3HaKkaM (YUCIy W COCTaBy pEardupyroniuX BEMIECTB, TEIUIOBOMY J(PQEKTy peaKiuH,
M3MEHEHUIO CTENICHEH OKUCIICHHSI 3JIEMEHTOB, 0OPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN Pa3NUYHBIX TUIIOB, MOJTHBIC
U COKpalIEHHBIC YPAaBHEHHS PEaKlUid MOHHOTO OOMEHA, YUUTHIBAs YCIOBUSA, NMPU KOTOPBIX 3TH
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KAauyeCTBEHHBIN
COCTaB pa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIHii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pasTUYHBIX (DAKTOPOB; XapakTep CMEHICHHWS XWMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHelIHero Bo3aelcTeus (nmpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIekKallue B
OCHOBE MPOMBIIIJICHHOTO MOJIY4YE€HUS CEPHON KHCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX U HKOJOTUYECKHX MPOOJIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIB30BAHUEM TOHATHUS
«MaccoBasi 0N BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLICHUH Ta30B MPU XHUMHUYECKUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOTO 3 (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOPHBIM 000PYIOBAHHEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmokeHuEe TEpPOKCHUIA BOJOPOAA B TPHUCYTCTBHHM KaTanu3aTopa, OMpPENEICHHE CPEIbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHINKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW pEeaKI[MH, PEeaKIMd HMOHHOTO OOMEHAa, KaueCTBEHHBIC pPEaKIMu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHSI, PEIIEHUE YKCIEPUMEHTATbHBIX
3amady nmo temaM «Mertame» U «HemeTamibpl») B COOTBETCTBHM C MPaBHIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHN! ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYIOBaHUEM, MIPEICTABIATh



pe3yabTaThl XUMHUYECKOrO SKCIIEpUMEHTa B (OpMe 3allCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUpOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
IOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOM KOMMYyHHKauuu, VHTepHeT u
JPYTHX);

Cc(OPMUPOBAHHOCTh YMEHHUN COOJIIOAATh IpaBUJIa HKOJOTMYECKH LEJIECO00pa3HOro
NOBEJCHUS B OBITY M TPYJIOBOH NEATEIBHOCTH B LEJNAX COXPAHEHUS CBOETO 3I0POBbS M
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABATh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OIpe/IeNIEHHBIX BEIeCTB, MOHUMas cMblca nokasatens [1JK, nmoscHsaTe Ha nmpuMepax crnocoOsbl
YMEHBILIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3IEUCTBUS HA OPraHU3M YEII0BEKA;

JUlsl 00Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX IIO3HAHUS BEIECTB U XUMUYECKUX SBICHUH;

JUId  cHenbIX M caaloBUAAMIMX OOy4aroIMXCs: YMEHHE MCII0Jb30BaTh pesbedHO-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMuaeckux Gpopmyi.

COJAEPKAHUE OBYYEHHUA 10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

ITpenMeTr opraHMyYecKOil XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YECHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus CTpOEHUsI OpraHudecKux coequHeHnii A. M. bytieposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpyKTypHbIE (DOPMYJIBI OPraHUYECKUX BeEIecTB. l'omosorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COESAMHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHuueckux — BemiectB.  Homenkmartypa
OpPraHMYECKHUX COEJAMHEHHHM (CHUcTeMaTHuyecKas) M TPHUBHAJIbHbIE Ha3BaHWsS BaKHEHIIMX
IIPEACTABUTENEH KIACCOB OPTaHUMYECKUX BEIIECTB.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHHE C
o0pa3liaMu OpraHMYeCKUX BEIIEeCTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJEKYI
OpPraHMYeCKHUX BEIIECTB, HAOIIOJAEHUWE W OMNHMCAaHUE JEMOHCTPALMOHHBIX ONBITOB IO
IPEBPALEHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHUH (IJIaBJlIeHKE, OOYIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH m 3TaH — mpocTeumme
NpPEJCTaBUTENIN AJIKaHOB: (PHU3MUECKHE M XUMHMUYECKHE CBOICTBa (peakuuu 3aMelieHHus U
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTHIEH U MPONWIEH — MPOCTEHUIINe
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKUEe M XUMHUYECKHE CBOMCTBA (peakuMu TUAPUPOBAHUS,
raJloreHUpPOBAHUS, TUAPATALIMH, OKUCIICHHS U IOJIMMEpU3alluN ), MOJydYeHHEe U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKMH psia. AUeTuieH —
OPOCTEUIINNA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuuy THIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHHSI ), TOJTy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKUEe M XUMHUUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJYYEHHE M TpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u XumuiecKue ce0lUCmea (peaKyuu 2aio02eHUpoSanus U HUMpPOBAHUs), NOIyYeHUe U



npumeneHue. TOKCUYHOCTh apeHOB. ['eHeTMyeckas CBsI3b MEXAY  YIVIEBOJAOPOJAMH,
HpI/IHaI[JIe)KaH_[I/IMI/I K pa3JII/I‘-IHI>IM KJIacCcaM.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHbIii ra3 U MOMyTHBIE HEPTSIHBIC Ta3bl.
Hedtp u e& mnpoucxoxaenue. CrnocoObl mepepabOTk HedTH: TEPEeroHKa, KPEKUHT
(TepMHUYECKHH, KaTAIUTHYCCKHH), muposn3. [IpoaykTel iepepaboTkn HePTH, UX TPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepadboTKu.

3KCHepI/IMeHTaHLHBIC MCETOAbI I/I3y‘-IeHI/ISI BCIICCTB U UX HpeBpaIHCHHfII O3HAKOMIJICHHEC C
oOpasmamu IuracTMace, KaydykoB W pe3uHbl, koiuiekunn «HedTb» u «Yronby», MoaenupoBaHue
MOJIEKYJI YTJICBOJIOPOJIOB W TaJOICHONPOU3BOHBIX, IPOBEJACHUE MPAKTHYCCKOW pPaOOTHI:
MOJYyYECHHE 3TUIIEHA U U3YYEHHE €T0 CBOWCTB.

Pacuérnpie 3amaun.

Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJIHOTO BEIECTBA MJIM MPOJAYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHble OHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHON: CTpPOCHHE, (U3NYECKHUE U
XMMHUYECKHE CBOICTBA (peaklMu ¢ aKTUBHBIMU MeETaJUlaMH, TaJlor€HOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYyJaMHu CIUPTOB. JlelicTBUe MeTaHoJIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaTomMHble CHUPTHI. OTUICHIVIMKONb U TIHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aUMO/IEHCTBHE CO MIETOYHBIMH METAJIJIAMU, KaUeCTBEHHAsl peaKiysl Ha
MHOrOaTOMHBIE CIUpPTHI). JleficTBUEe Ha opraHu3Mm uesnoBeka. [IpuMmeHeHue riaulepuHa u
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
denona. [Ipumenenne genona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (unueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAaUECTBEHHBIE PEaKIIMH),
[IOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOThL. MypaBbUHAast M YKCYCHAsl KUCIIOTHI:
CTpoeHHe, PU3NYecKre U XUMUYECKUE CBOMCTBA (CBOICTBaA, 001IMeE AJIs Kilacca KUCIIOT, PeaKIus
sTepuduKanm), mojgydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHCIOTBI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE EUCTBUE.

CrnosxHble 3Qupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne xxupoB. buosnorudeckas poib KUPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, TU- U MoJaucaxapupsl). ['moko3a —
NOpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHsS] MOJIEKYJbl, (U3UYECKUE U XMMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXJAECHHE B TMPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunre3. Ppykro3a Kak U30Mep IIIIOKO3HI.

Kpaxman u nemnono3a Kak npupoaHble noaumepbl. CTpoeHue kpaxmana U LEUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIn3, KaYeCTBEHHAs PeakIus C HOJA0M).

OKCepUMEHTAIbHBIE METOJbl H3Y4YeHMsI BEIIECTB U MX MPEBpalleHHil: MpOBEACHUE,
HaOJI0IGHWE W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHbBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
CrUpTOB (B3amMojielicTBHE ThulepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (OkuclieHHe



aMMHadHbIM pacTBopoM okcuaa cepeobpa(l) u ruapoxcumom wmenu(ll), B3ammopeiicTBue
KpaxMajia C HOJOM), MNPOBEACHUE TMPAKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérnble 3a1aun.

Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOI0 BEIIECTBA WJIM NPOAYKTAa pEaklMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

A3zoTcoaeprkalie OpraHn4ecKue CoeInHEHHMs.

AMUHOKHMCIOTBI Kak aM@OTepHble OpraHudyeckue coeluHeHus. Pusndeckue u
XUMHUYECKHE CBOIICTBA aMUHOKHMCIOT (Ha IpuMepe INIMLKHA). buonormueckoe 3HadeHHE
aMUHOKHCHOT. IlenTuaml.

benku kak npupoJHbIe BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKME CBONCTBAa O€NKOB: THAPOJU3, JEHATypalus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

DKcriepuMeHTaTbHBIE METOBl M3YYEHHUS BEUIECTB M HMX IPEBpAIlCHUil: HaOIroJeHUEe U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypaluus OEJIKOB IpU HarpeBaHUU, LIBETHbIE
peakiuu OEIKOB.

BbicokomosieKkyIsipHbIE COeJUHEHHS

OCHOBHbBIE TIOHSATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEeHb IOJIMMEPU3ALUHU, CpelHsAs MoJieKyJsipHas wmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHH — IOJIMMEepU3alus U HOJUKOHCHC AL,

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpalllEHU: 03HAKOMIICHUE C
oOpa3Lamu NpUpPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXINpeIMEeTHBIX CBs3€i MpU M3ydyeHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIIECTBJISIETCSl YEpE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
MOHSTHUMN, SABJISIOUIMNXCSA CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE TOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIoTe3a, 3aKoH,
TEOpHsl, aHaIM3, CHUHTE3, KJIacCUpHUKaAIMs, MEepUOJUYHOCTb, HAOIIOAECHUE, H3MEpPEHHE,
AKCIEPUMEHT, MOJIETTUPOBAHHE.

®uznka: MaTepusi, SJHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, (PU3MUYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHuszMme, (hOTOCHUHTE3,
OMOJOTUYECKH aKTUBHbIE BellecTBa (OEIKU, YIIIeBOIbl, KHUPHI, (PEepMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHoorHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIIBHOTO MUTAHUS, MOIOIIHME CPE/ICTBa,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpUaIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU



Xumudeckuii dmeMeHT. AToMm. Snmpo aroma, H30TONBI. DJIEKTpOHHAs 000J0YKa.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, pP-, d- anemeHTbl. OCOOCHHOCTH
pacmpesesieHusi SJIEKTPOHOB M0 OpPOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX UYETBIPEX MEPUOJIOB.
DneKkTpoHHask KOH(GUTYypalus aTOMOB.

[lepnonnueckuit 3akoH u Ilepuoaunueckass cucrtema XuMUYecKux 3yeMmeHtoB [[. .
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepumoanueckoil CHCTEMBbl XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOM TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEILIECTB
10 TPYIIaM U IepruoaaM. 3Ha4e€HUEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BUIbl XUMHUYECKON CBsI3W (KOBaJICHTHAsI
HEMOJISIpHAsT U TIOJISIpHAs, MOHHAs, MeTaJinyeckas). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOM
XUMHUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DIIEKTPOOTpULIATENBbHOCTh. CTENeHb OKHUCIICHUs. VIOHBI: KATUOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUIMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKON PEeIETKH.

[lonsiTue o AucnepcHbIX cucteMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOpbL. MaccoBast 101
BELIECTBA B pacTBOpE.

Knaccudukanus HeOpraHW4ecKux coeauHeHWd. HoMeHkmarypa HEOpraHu4ecKHX
BELECTB. ['eHeTnueckass CBsI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMJICKANIUX K PA3ITUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKUX pEaKIUii B HEOPTaHWYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPIUH NPU XUMUYECKUX PEaAKIUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Nu4HbIX (akTopoB. OOpaTuMble peakKlUu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMINE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlarense.

OnekTponuTnueckas auccoruanus. CunbHble U cialbble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, IIEJIOYHAs.

OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHMsI BEIIECTB W WX MPEBPAILIEHUN: JEMOHCTpPAIIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MeHneneeBa», u3ydeHue
MoJiellel KPUCTAJUTMUECKUX peméToK, HaOMIoJeHHe U ONHUCaHWE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOJAa B TMPUCYTCTBUU KaTaau3aropa,
OTpeIeJIEHUEe CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATHLHOTO HHAMKATOPA, PEAKIIUU
MOHHOTO OOMeHa), MpoBeleHHE MPaKTHUECKOW padoThl «BrusHue pa3nuuHbIX (PaKTOPOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

Pacué€Tel Mo ypaBHEHUSIM XUMHUUYECKHUX PEAKIIUMA, B TOM YUCJIE TEPMOXHUMHYECKHE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHATHUSL «MAcCOBasi J0JIsl BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnel. Ilonmoxxenne HemerauioB B llepuogudeckoit cucreMe XHUMHYECKUX
anemeHnToB JI. M. MennaeneeBa m 0COOEHHOCTH CTpoeHHsI aToMmoB. Du3myeckue CBOWMCTBA
HEMETAIJIOB. AJTOTPONHS HEMETANIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).



XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCIMHEHUM (OKCUI0B, KUCIOPOACOAEPKALIUX KUCIOT, BOJIOPOIHBIX
COCTMHEHUH).

[IpruMeHeHne BaXKHEUIIINX HEMETAIVIOB U UX COCTMHEHUN.

Mertamnel. [lonoxenne metamioB B [lepuoandeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB /l.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JI0OUEK aTOMOB MeTamioB. Oomue
¢u3nueckue cpoiictBa MeTauioB. CIUlaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsIIl HANPSIKCHUN
METAaJLJIOB.

XWMHYECKHUE CBOWMCTBA BAXKHEHUIIMX METAUIOB (HATPWH, KaJWid, KaJbIlMHd, MAarHuM,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHECHUMN.

O61me cnocoObl MoMTyYeHHsI METaJUIOB. [IpuMeHeHne MeTaioB B ObITY U TEXHUKE.

DKCIepUMEHTAIbHbIC METOJBl H3yYEHHUsS BEHIECTB M WX NPEBPAIICHHUA: HW3YYCHHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpas3loB HEMETA/UIOB, PEIICHHWE 3KCIEPUMEHTATbHBIX
3a/a4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIMOHHBIX ¥  JIA0OPaTOPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJIOYeH, KadyeCTBEHHBIE
peakIMy Ha KaTHOHBI METaJIOB).

PacuérHrble 3amaumn.

Pacuérer maccel BemiecTBa wiM 00bEMa Ta30B MO HW3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacuYEThl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB pEaKIMH, €CJIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponps xuMuu B oGecriedeHIN SKOJOTUYECKON, SHEPTETUUECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTUU MeAUIMHBL. [loHSATHE O Hay4YHBIX METOJax IMO3HAHUS BEIIECTB M XHUMHUYECKHUX
pEeaKIuu.

[IpencraBnenuss 00 OOMUMX HAyYHBIX NPUHLHUIAX [POMBIILICHHOTO MOJYyYeHUs
Ba)KHEHUIIINX BEIICCTB.

UenoBek B MHpE BEHIECTB W MAaTEPUAIOB: BAKHEHIIHNE CTPOUTEIbHBICE MaTepUAbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPAacKd, CTEKJIO, KepaMuKa, MaTepuaibl IJs SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHE U MUHEpaJIbHbIe yI00pEHUS.

XuMHST U 3]I0POBBhE YEJIOBEKA: MpaBHJIa HMCIOJIb30BAHUS JICKAPCTBEHHBIX IPENapaTosB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MPEapaToB OBITOBON XMMHUH B TIOBCEHEBHOM KU3HHU.

MexnpenMeTHbIE CBS3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH W3YYCHHH OOIIEH U HeOpraHMYeCKON XUMUU B
11 xnacce ocyuiecTBiseTcs 4epe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHMH,
TaK W TMOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJIsI OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHaJm3, CUHTE3,  Kiaccu(ukanus, MNEepPUOJUYHOCTh,  HAOIIOJIEHHWE,  DKCIIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHHUE, SIBIICHUE.

®du3nka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETMYUHBI U €AUHHUIBI UX U3MEPEHHS, CKOPOCTb.

buonorust: knerka, opraHusM, 3KocHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMbIe, TOTLTUBO, PECYPCHI.



TexHoIIOTHS: XHUMHUYECKada IMPOMBIIIJICHHOCTD, MCTaJlJIyprus, IIPONU3BOACTBO
CTPOUTCIIbHBIX MaTcpuaioB, CEIIbCKOX031CTBEHHOE MMpOnU3BOACTBO, numcBasa
MMPOMBIIIJICHHOCTD, (I)apMaueBTquCKas{ MNPOMBIIIJICHHOCTb, IIPOU3BOACTBO KOCMCTHYCCKUX
ImpemnaparoB, IMPOU3BOACTBO KOHCTPYKHIHWOHHBIX MAaTCpHUaloB, 3JICKTPOHHAA IIPOMBIIIICHHOCTD,
HaHOTCXHOJIOT'HH.



TemaTnyeckoe NIAHUPOBAHUE ¢ YKA3AHMEM YAaCOB, OTBOJAMMBIX Ha H3yYEHHE KAKA0M TeMbl.
10 KVIACC

Ne Jlata uzyyenust DJIeKTpOoHHbIe U pPOBbIE

Tema ypoka KonuyecrBo
n/n o0pa3oBaTe/bHbIE PeCypChl
4acoB

JIaH haxT

Pa3nen 1. TeopeTnyeckue OCHOBbI OpraHu4YecKoOd XumMuu (3 1)

[Ipenmer opraHn4eckoi XumMuu, €€

1 1 05.09

BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHHE

Teopus cTpoeHUs OpraHUYECKUX
2 coenunenuii A. M. byrieposa, eé 1 12.09

OCHOBHBIE€ MOJIOKEHUS

[IpencraBienue o kinaccuuxauu
3 opraHuyeckux BemecTs. Homenknarypa 1 19.09

(cucremaTHueckasi) U TpUBHUATIbHBIC

HA3BaHUS OPTaHUYECKHUX BEIIECTB

Paznen 2. Yraesoaopoabi (134)
2.1. TlpenesbHbIe YI1€eBOAOPOAbI — AJTKAHBI(2 4)

4 AJTKaHBI: COCTaBVI/I CTPOEHHE, 1 96.09

TOMOJIOTUYECKUH Pl
5 MertaH u 3TaH — npocTennmne 1 03.10

MIPEICTABUTENH AJTKAHOB

2.2 HenpeneabHble yI1eBOAOPOAbI: AJKEHbI, AJTKAAUEHbI, AJKUHBI(6 1)

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 10.10.
7 OTWIIEH U MPOMUIIEH — MPOCTeHIne 1 17.10

MMpEACTAaBUTEIN AJIKCHOB




[IpakTuueckas padora Ne 1. «[lomyuenue 1

8 . 24.10
STUJICHA U U3yYEHUE €TO CBONCTBY
Ankanuensl. byraauen-1,3 u
9 MeTmiOyraauen-1,3. [Tomydenue 1 07.11.
CHHTETHUYECKOTO KaydyKa 1 Pe3UHbI
AJIKUHBI: COCTaB U 0OCOOEHHOCTHU
10 CTpOCHHS, rOMonoquveCKI/iﬁ psa. 1 1411,
AueruieH — npocreimuni
NPECTaBUTENb AIKHHOB
1 BBI‘II/ICJ'IGHI/IjI 10 YPaBHEHUIO 1 2111
XUMHUYECKON pPeaKIiu
2.3.ApomaTuyecKHe yrieBoaopoabi(24)
12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh 1 98,11,
apeHoB
13 ['eneTnueckas cBs3b yIriaeBOJOPOJIOB, 1 05.12
MPUHAJISKAIINX K Pa3IMYHBIM KJIaccaM
2.4.1TpupoaHbie HCTOYHUKH YTJIEBOAOPOAOB U UX NepepadoTka( 3u)
[TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB:
14 NPUPOHBII ra3 U MOMyTHbIE HePTIHbIE 1 12.12.
ra3sl, HepTh ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoaHbIe HCTOUHUKH YTIIEBOJOPO/IOB:
15 NPUPOHBII ra3 U MOMyTHbIE HeDTIHBIE 1 19.12.
rassl, He)Th ¥ IPOJYKTHI €€ nepepaboTKu
16 KoHnTtponbHas paboTa mo pa3aeny 1 26.12.
«YTIIeBOIOPOABD)
Paspnen 3. Kuciaopoacoaep:xamue oprannyeckue coeguHennsi(134)
3.1.Cnuptbl. @eHo0b1.(34)
17 [IpenenbHbIC OTHOATOMHBIC CITUPTHI: 1 15.01




MCTAHOJI 1 5TaHOJI. BOI[OpOI[HaSI CBA3b

MHuoroaroMHEIE CIIMPTHBI: 3TUJIICHTIINKOJIb

18 1 22.01
U TJIMLEPUH
@DeHOoJI: CTPOCHHUE MOJIEKYJIbI,
19 (bu3HYEeCKHe U XUMUYECKUE CBOMCTBA, 1 29.01
pUMEHEHUE
3.2.Aabaeruabl. KapoonoBbie kuciioTbl. Ciio:kHbIE 3PUPHI(64)
20 Anpaeruzpl: hopMaIbaAeTUa U 1 05.02
aneTanpaerul. AleToH
OHOOCHOBHBIE ITpEEIIbHBIE
21 KapOOHOBBIE KUCTIOTHI: MypaBbUHAS U 1 12.02
YKCyCHas
99 [IpakTnueckas pa6f)Ta Ne 2. «CsoiicTBa 1 19.02
pacTBopa yKCYCHOM KHUCIIOTBI»
CreapnHOBas ¥ OJIEWMHOBASI KUCIIOTHI, KaK
23 MPEJICTaBUTENIN BbICIINX KapOOHOBBIX 1 26.02
KHCJIOT
24 MBpl1a Kak conu BBICI_HI/I\)’( KapOOHOBBIX 1 05.03
KHCJIOT, X MOoIlee JieiicTBHe
CrnoxHbIe (OUPHI KaK MPOU3BOTHBIE
25 KapOOHOBBIX KUCIOT. ['uaponu3 1 12.03
CJIO’KHBIX 3(pupoB
3.3 Yraesoanl (44)
26 XKupsr: runponns, mpuMeHeHune, 1 19.03
Ouosoruueckas poiib KUpPOB
VYrneBoasl: cocTaB, KiacCH(pUKaIus.
27 Baxneiinme mpeacTaBuTENN: TII0K034, 1 26.03

bpykTO3a, caxapo3a




Kpaxman u nemnrono3a Kak npupoIHbIE

28 1 09.04

TIOJIUMEPBI

KonTponpHas padora mo pazaeny

1

29 «Kucnopoacoaepxaiine opraHuuecKue 16.04

COCTUHEHUS

Pa3znen 4. A3oTconeprkainiue oprannyeckue coefuHeHus (34)

30 AMUHBI: METHUJIAMUH U aHWJIHH 1 23.04

AMUWHOKHCIIOTBI KaK aM(pOTEpHBIC
31 OpraHMYECKHUE COETUHEHUS, UX 1 30.04

Oouosiornueckoe 3HaueHue. [lentuapt
39 benku kak nmpupoIHbIe 1 07.05

BBICOKOMOJICKYJISIPHBIE COCTUHEHHSI

Pa3nen 5. BoicokomoJiekyasipHble coequHeHusi(24)

33 HWrorosasi KOHTpoOJIbHAs paboTa 1 14.05

OCHOBHBIE METOIBI CHHTE3a

BBICOKOMOJICKYJISIPHBIX COCTUHCHUH.
34 [TnacTMaccel, Kay4ykH, BOJIOKHA 1 21.05

OBIIEE KOJIMYECTBO YACOB I10

OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COE€TUHEHUI

34

[NPOT'PAMME




11 KIIACC

Ne
n/n

KosmuectBo  JlaTa uszyve
Tema ypoka 4acoB

HHUA

IJIaH

Pa3nen 1. Teopernueckue ocHoBbl xumun(13

dakr

1)

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

1.1 Ctpoenue atomoB. [lepuoaudeckuii 3akon u [lepuoanyeckas cucrema xummnueckux 3j1eMenToB JI. U. MenneneeBa(3u)

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS 1 06.09
KOH(HTYpaIus aTOMOB '

[Tepuoaudeckuii 3akoH u Ileproanueckas cuctema
xuMH4eckux 3aeMenToB JI. M. Menaeneesa, ux 1 13.09
CBsI3b C COBPEMEHHOM Teopuel CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX

AJIEMEHTOB M UX COCJIMHEHHH 10 TpyIaM u

nepuoaaM. 3HaUCHUE TICPUOUIECKOTO 3aKOHA H 1 20.09
CHCTEMBI XUMHYECKHX deMeHTOB J[.J1. MeHaeneeBa

B Pa3BUTUHU HAYKH

1.2 Ctpoenue BemecTsa. MHOrooopasue Berect

B (44)

Crpoenue BeriecTBa. XUMUYECKas CBsI3b, €€ BUIBI;
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H. 1 27.0
Bonoponnas cBs3b

BanenTtHOoCTh. DnekTpoorpuniarenbHocTh. CTeneHn

OKHCIJIeHHU. BemniecTBa MOEKyIsIpHOTO U 1 04.10
HEMOJIEKYJIIPHOTO CTPOEHHUS

ITonsiTe 0 nUCTIEpCHBIX cucTeMax. IcTuHHBIE 1

KOJUIOUIHBIE pacTBOPBL. MaccoBas 10JIs BEIIECTBA B 1 11.10
pacTBope




Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX

7 coeMHEHUH. [ eHeTnYecKas CBsI3b HEOPTaHUUECKHUX 1 18.10

BEIIECTB, Pa3IMYHbIX KJIACCOB
1.3.Xumuuveckue peakuuu(64)

Knaccudukanus XUuMHYECKUX PEeaKIHii B

8 HEOPraHUYECKOM U OpraHM4ecKON XUMHUHU. 3aKOH 1 95.10
COXPaHEHUS MaCChl BEUIECTB; 3aKOH COXPaHEHUS U
MPEBpAIICHHs] SHEPTUU IPU XUMHUECKHUX PEaKIMIX

9 Ckopoctb peakiuu. OOpaTuMbIC peaKiuy. 1 08.11
XHUMHUYECKOE PABHOBECHE '

10 [TpakTrueckas padora Ne 1. «BrnusiHME pa3IMuHbIX 1 15.11
(bakTOpOB HA CKOPOCTh XUMHUECKON peaKInm» '
DnekTpoauTrueckas auccoruanus. [lonstue o

1 BOIopoiHOM Tokazarene (PH) pactBopa. Peakuuu 1 99 11
MOHHOTO 0OOMeHa. ['uaAponu3 opraHn4eckux u '
HEOPraHMYECKUX BEIIECTB
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

12 [TonsiTHE 00 A7IEKTPOIM3€E PACIUIABOB M PACTBOPOB 1 29.11
cosent

13 KonTtponbnas padota mo pazaeny «TeopeTudeckue 1 06.12
OCHOBBI XUMHUW

Pazgen 2. Heoprannueckasi xumusi(17 4)
2.1.MeTtanabi(64)

Mertamibl, ux nosnoxkenue B [leprnoanyueckoit

14 cucteMme xuMmudeckux sneMeHToB J[. 1. MennaeneeBa 1 13.12
1 0COOEHHOCTH CTpoeHust aToMoB. Obmue '
¢buznyeckue cBOCTBa METAIIIOB

15 CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PAJT 1 20.12




HaIPSHKEHUN METaJIOB

XUMHAYECKHE CBOMCTBA BAKHEHIIINX METAJIOB

16 (HaTpuii, KaJIMH, KaJbLIUNA, MarHUuM, aAJIFIOMUHUN) U X 1 27.12
COCIMHEHU I
XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX

17 ! POME, 1 16.01
COCTMHCHU I
XUMHYECKHE CBOMCTBA IUHKA, JKeJie3a U UX

18 . ’ 1 23.01
COCTMHCHU I

19 [IpakTuyeckas padora Ne 2. "Pemenne 1 30.01
AKCIIEPUMEHTANIbHBIX 3a/1a4 110 Teme «MeTtauib»" '

2.2.HemeTanani(9 4)

Hewmeramnsl, nx nonoxxenue B [leprnoanueckon

20 cucTeMe XuMudeckux sneMmentoB [I. 1. MenneneeBa 1 06.02
1 0COOCHHOCTH CTPOEHUSI aTOMOB
duznyeckue CBOWCTBa HEMETAIUIOB. AJIJIOTPOIIHS

21 HEMETAJUIOB (Ha MpUMepe KUCI0pO/a, CEphI, 1 13.02
dbocdopa u yriaeposa)
XHUMHYECKUE CBOMCTBA TaJIOTCHOB, CEPhI U UX

22 ! > O°P 1 20.02
COCIMHEHUI
Xumuueckue CBOMCTBa a3oTa, pochopa u ux

23 ! > bocgop 1 27.02
COCIMHECHU I
XuMHUYecKue CBOMCTBA yriepoaa, KpEMHHS U UX

24 : yriepoaa, Kp 1 06.03
COCIUHCHUI
[IpuMeHeHHe BaXKHEHIIIMX HEMETAIOB M UX

25 P ! 1 13.03
COCIMHECHU I
O0001IeHne 1 cUCTEMAaTU3ALMS 3HAHUI 110 TEME

26 «Hemeramnbly. Berunciaenus no ypaBHEHUSIM 1 20.03

XUMUYECKUX PEAKLUA U TEPMOXUMHUYECKUE PACUETHI




[Ipaktuyeckas padora Ne 3. «Pemenue 1

27 27.03
SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Hemeraibr"»
28 KonTtponsHas pabora no Temam «MeTauibl» U 1 10.04
«Hemeramibi» '
2.3.CBs13b HEOPraHN4YeCKUX U OPraHUuYecKUX BelecTn(24)
Heopranunueckue u opraHu4ecKue KUCiaOThI.
29 P P 1 17.04

HeopraHI/Iqecm/Ie U OPTraHUYCCKHUEC OCHOBAHMA.

AMdoTepHbIC HEOPraHUYECKHE U OPraHHYECKUE
30 COeTMHCHMS. | 'eHeTHYeCcKast CBs3b HEOPTaHMYECKUX 1 24.04
1 OPraHUYECKUX BEIIECTB

Pasznen 3. Xumus u ku3nb(4 4)

Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,
31 SHEPreTHYCCKOM M MUIIEBON OE3011aCHOCTH, 1 01.05
Pa3BUTHUU MEIAUIIMHBI

[Ipencraienust 06 0OMKUX HAYYHBIX MPUHIIATIAX

32 . 1 08.05
MPOMBINIIJICHHOTO TTOJTyYEHUS BAKHEHIIINX BEIIESCTB
33 HWroroBasi KOHTpoOJIbHAs paboTa 1 15.05
XHUMHS U 310pOBbE YesoBeka. UesroBek B Mupe
34 7oP P 1 22.05
BEIIICCTB U MaTEPHUAJIOB
34

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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