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I[InanupyemMble pe3yabTaThl 0CBOEHHS Y4eOHOT0 nmpeaMeTa « XuMus»
HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

JInuHoOCTHBIE pe3yJbTAThI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K  pe3yJbTaTaM  OCBOEHUS
oOyyaromMMHucs  OporpamMm  cpeaHero  oOmiero  oOpa3oBaHMs — (JIMYHOCTHBIM,
MeTanpeIMETHbIM U IpeaMeTHbIM). HayuHo-meToauueckoil OCHOBOW A pa3pabOTKU
IUIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS IPOTpaMM CpEIHEro oOmero oOpa3oBaHUs
ABIIAETCSA CUCTEMHO-JIEATEIbHOCTHBIN MOAXO.

B cooTBercTBMM € CHUCTEMHO-JEATENBHOCTHBIM IOAXOAOM B  CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHMS MpeAMeTa «XUMUS» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHuUs BBIJIEJIECHBI CIEAYIOIINE COCTABISIONINE:

» OCOo3HaHWE OOYYAIOIIMMHUCS POCCHHUCKOW TpaXTAHCKOH WICHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIIPEEIICHHUIO;

» HaJIMdue MOTHBAIMH K O0YUEHUIO;

» IIeJICHANIPABIIEHHOE DPa3BUTHE BHYTPCHHHUX YOCKICHHWN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEH M HCTOPUUECKUX TpaauLuii 0a30BOI HAYKH XUMUU;

» TOTOBHOCTP M CIIOCOOHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATBHCA B CBOECH
NEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, IIPUCYIMMU LIEJIOCTHON CHCTEME
XUMHUYECKOTo 00pa3oBaHMs;

» HaJW4due MPaBOCO3HAHMS IKOJOTUYECKON KYJIBTYPHI U CIIOCOOHOCTH CTaBHUTH
LEJIM U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE PE3yJIbTAThl OCBOEHUS MpeaMeTa « XUMUSI» TOCTUTal0TCs B €IMHCTBE
y4eOHOM M BOCHUTATENbHOM JE€ATEIBHOCTH B COOTBETCTBHUM C TI'yMaHHUCTUYECKHUMHU,
COLIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMHU U HAEATIaMU POCCUIICKOTO
IpaKIaHCKOTo OOLIECTBA, NPUHIATHIMU B O0IIECTBE HOPMaMU U MpaBUJIAMH MOBEJICHUS,
CHOCOOCTBYIOIIMMM ~ TIPOLIECCaM  CaMOIO3HAHMSI, CaMOPA3BUTHUS M HPaBCTBEHHOTO
CTaHOBJICHHUS IMYHOCTU O0yYarOIINXCSl.

JIM4HOCTHBIE ~ pe3yibTaTbl  OCBOGHHMS  MpeaMeTa  «XHUMHS»  OTPaKaroT
cOPMHUPOBAHHOCTh  ONbITA  MO3HABATEIBHOW M  NPAKTUYECKOW  JIEATEIBHOCTH
00y4aronMxcs MO peaau3aliy MPUHITHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa’aaHCKOro BOCIIUTAHMS:

» 0CO3HaHHS OO0YYAIOIIUMHUCS CBOUX KOHCTUTYIMOHHBIX IMPaB U OOS3aHHOCTEH,
YBa)KEHHSI K 3aKOHY U MPABONOPSIKY;

» TPENCTaBJICHUST O CONMAJIbHBIX HOpMax M TMpaBWIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJJICKTHUBE;

» TOTOBHOCTH K COBMECTHOW TBOPUYECKOH MEATEIHHOCTH TPHU CO3MAHUH YICOHBIX
NPOEKTOB, PEUICHUH Y4YeOHBIX M TIO3HABATEIBHBIX 3a7ad, BHINOJHECHHMH XHMHUYECKHX
AKCIIEPUMEHTOB;



» CIIOCOOHOCTH TIOHUMaTh M TIPUHUMATh MOTHBBI, HAMEPECHHS, JIOTUKY W
apryMEHTHI IPYTUX MPU aHAIHU3E Pa3IMYHBIX BUIOB YUeOHOM NeATETbHOCTH;

2) IATPUOTHYECKOI0 BOCIIMTAHHUSA:

» [IEHHOCTHOTO OTHOIICHUS K HWCTOPUYECKOMY U HAaydYHOMY HACJICIUIO
OTEUYECTBEHHON XUMUHU;

» YBOXEHUS K TPOIECCYy TBOpYECTBA B OOJACTH TEOPUUM M MPAKTHUYECKOTO
IMPUMEHEHUsSI XUMHUHU, OCO3HAaHMsS TOTO, YTO JOCTHKEHHUS HAyKd €CTb pE3ybTaT
JUINTETBHBIX HAOMIOJIEHUH, KPOMOTJIMBBIX 3KCIEPUMEHTAIbHBIX MOUCKOB, MOCTOSHHOIO
TpyZia Y4EHBIX U TPAKTUKOB,;

» WHTEpeca W T03HABATEIHHBIX MOTUBOB B MOJYYECHUH U MOCIEAYIONEM aHAIH3E
MH(OpPMALIUU O MEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

» HPaBCTBCHHOT'O CO3HAHUS, 3STUYECKOTO TTOBEICHUS;

» CIIOCOOHOCTH OIICHWBATh CUTYAIlHH, CBSI3aHHBIC C XUMUYCCKIUMH SBICHUSIMH, H
MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U
LIEHHOCTH;

» TOTOBHOCTH OIICHMBATH CBOE TIOBEJCHHE M IIOCTYIKH CBOUX TOBAPHILEH C
MO3UIIMI HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIIEICTBUI 3TUX MMOCTYIIKOB;

4) GpopMHUPOBaHHSA KYJbTYPbI 310POBbS:

» NMOHWMAaHUs IIGHHOCTEH 3JI0pOoBOTO W  Oe3omacHOro oOpa3a  KHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (U3MYECKOMY U
NICUXHYECKOMY 3710POBBIO;

» COOMIOZCHUS TpaBHJI 0E30MacHOrO0 OOpalleHUs C BEIIECTBAMU B  OBITY,
ITOBCETHEBHOW KM3HU U B TPYJIOBOM AEATEIBHOCTH;

» TMOHWMAaHWs IICHHOCTH TPaBWJI  HMHIWBUIYaTbHOTO ¥  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYAlUAX, YTPOXKAIOIINX 37J0POBBIO U KHU3HU JIIOJEH;

» OCO3HAaHHWS TIOCJIEICTBHUH W HENMPHUATHS BPEIHBIX NPUBBIYCK (YMOTpPEOICHHS
AJIKOT0JIsl, HAPKOTUKOB, KypeHus);

5) Tpya0BOrO BOCIIUTAHUSA:

» KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B yueOHO-HCCIeA0BATEIBCKOM
JeSITEIbHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUECKOM U JPYTUX BUJAX ACSATEIbHOCTH;

» YCTaHOBKM Ha aKTHBHOE y4acTHE B PEUICHUH MPAKTHYECKUX 33a]a4 CONUAITBHON
HAIPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IKOJbI);

» WHTepeca K MPaKTUYECKOMY H3YYCHHIO MPOQEecCHil pa3ImyHOrO poja, B TOM
Yuclie HA OCHOBE IPUMEHEHHUSI PEMETHBIX 3HAHUN IO XUMUHU;

» YBaXEHUS K TPYAY, JIOJSM TPYy/a U pe3yJbTaTaM TPYAOBOH e TEIbHOCTH;

» TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HMHIMBHIYalbHOW  TPaeKTOPHH
obpazoBanus, Oyaymiei npodeccun M pean3aiui COOCTBEHHBIX KM3HEHHBIX TUIAHOB C
y4€TOM JINYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB M MOTpeOHOCTEN
00I11eCTBA;

6) 3K0JI0rM4eCcKOro BOCIIMTAHUSA:



» DKOJIOTMYECKH IIeJIECOO0PA3HOTO OTHOMIEHHWS K TPHPOJE, KaK HCTOYHHKY
CyILIECTBOBAHUS KU3HU Ha 3eMIIE;

» TMOHMMAaHUS TJO0AJIBHOTO XapakTepa OJKOJOTUYECKHX MpoOIeM, BIHSHHS
HSKOHOMHUYECKHX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLUUATIBHON CPEIbL;

» OCO3HaHUS HEOOXOJIMMOCTH HMCITOJIb30BaHUS JTOCTHKCHUIM XUMUU TSI PEIICHHS
BOIIPOCOB PAlMOHAJIBHOIO IIPUPOIOIIOIB30BAHMS;

» aKTUBHOTO HETPUATHUS ICHCTBHIA, MPHUHOCSIINX BPEIl OKPYXKAIOIICH MPUPOTHOM
cpelne, YMEHHUS MPOTHO3UPOBATH HEOJArONPUATHBIE 3KOJOTMYECKHE TOCIEACTBUS
IIPEANPUHUMAEMBIX TEUCTBUI U IPENOTBPAILATh UX;

» HaJW4usl Pa3BUTOTO DKOJOTHYECKOTO MBIIIICHHS, YKOJIOTHUYSCKON KYJIBTYPHI,
ONBITA JESATENBHOCTH HKOJIOTUYECKOW HAIPaBICHHOCTH, YMEHUS PYKOBOICTBOBATHCS
UMHU B TMO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLIMAJIHOM MpaKTHKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSATH UEOIOTUN XeMOoDoouu;

7) HEHHOCTH HAYYHOI' 0 MO3HAHMSL:

» c(hOpMHUPOBAHHOCTH MHPOBO33PCHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOILLECTBEHHOM MPAKTUKHU;

» TMOHWMAaHUs CIenuUKA XUMHH KaKk HayKd, OCO3HaHUS e poimd B
dbopMUPOBaHUM  PALMOHATBHOTO HAYYHOTO  MBIIUICHHUS, CO3JIaHUU  1EJIOCTHOTO
Ipe/CTaBIeHUs] 00 OKpYXKAloIIeM MHpE Kak O €JUHCTBE MNPHUPOAbl U YEIOBEKa, B
MO3HAHUU MIPUPOJAHBIX 3aKOHOMEPHOCTEH U pelIeHUH POOJIeM COXPaHEHUS TIPUPOTHOTO
paBHOBECHS;

» yOexIEHHOCTH B 0COO0H 3HAYMMOCTH XMMHH JIJIsI COBPEMEHHON NBUITH3AIIIH:
B ¢ T'YMaHHUCTHYECKOW HAMpPaBJICHHOCTH W BAXHOW pOJIM B CO3JIaHUW HOBOU 0asbl
MaTepUATIbHON KYyJIbTYpbl, pPEUIeHUH TJI00aldbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS
YeJI0BEYECTBA — CHIPbEBOM, IHEPTETUUECKOM, MUIIEBON M IKOJIOTHUECKON 0€30MacHOCTH,
B Pa3BUTUU MEIUIMHBI, OOECIEYEHUU YCIOBUN YCHEIIHOTO TPyAa U SKOJIOTMYECKU
KOM(DOPTHOM KM3HU KaXJ0ro YieHa 00IecTBa;

» ©CTECTBEHHO-HAYYHOH TPaMOTHOCTH: TOHMMAaHHUS  CYIIHOCTH  METOJIOB
MO3HAHMA, KCIOJIb3YEeMBIX B E€CTECTBEHHBIX HayKaxX, CHOCOOHOCTH HCIIOJIb30BaTh
nojiyyaeMble 3HaHUs JUIsl aHalu3a U OOBSICHEHMsS SIBICHMHM OKpY)KaloIIero Mupa M
OPOUCXOMAUIMX B HEM HM3MEHEHHUH, YMEHHs JellaTh OOOCHOBAHHBIC 3aKJIIOYCHHS Ha
OCHOBE HAy4yHBIX (DAKTOB M HMEIOMIMXCS JAHHBIX C LIEJIbIO TMOJIYYEHHUS JTOCTOBEPHBIX
BBIBOJIOB;

» CHOCOOHOCTH CaMOCTOSITENIBHO —HCIIONB30BaTh XWMHUYECKUE 3HAHUS  JUIS
penieHust mpoOeM B peasibHbIX KU3HEHHBIX CUTYAIHIX;

» WHTEpeca K TIO3HAHUIO U MCCIIEI0BATEIbCKOM IeATEIbHOCTH;

» TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHMIO, K aKTUBHOMY TMOJTYYEHUIO HOBBIX 3HAHUM MO XMMHH B COOTBETCTBUU
C JKU3HEHHBIMU OTPEOHOCTSAMU;

» HMHTEpeca K OCOOCHHOCTSM TpyAa B Pas3iHYHBIX cdepax NpodecCHOHATBHOM
JEATEIbHOCTH.



MertanpeaMeTHblIe pe3yJabTaThl

» MertanpeaMeTHbIC pPe3yNIbTaThl OCBOCHHS Y4YEOHOTO TpeaMmeTra «XUMUs» Ha
YPOBHE CpeJIHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

» 3HauYNUMBIC TUISE dbopMupoBaHus MUPOBO33PECHHUS 00y4Jaromuxcs
MEXIUCHUITUHAPHBIE  (MEXIpeAMETHbIE) OOIleHayuyHble TMOHATHS, OTpPaXKaIoIue
[[EJIOCTHOCTh HaYYHOM KapTUHBI MUpPa U CIIEHU(PUKY METOIOB MO3HAHUS, UCTIOIb3yEeMbIX
B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPIHs, SBJICHUE, MPOIECC, CUCTEMA,
Hay4HbIA (aKT, TPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, MUCCIEI0BaHUE,
HaOJII0/IeHUE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHUE);

» VHHBEpCAJbHbIC YyueOHbIE IeHCTBHs (TIO3HABATEIbHBIC, KOMMYHHUKATHUBHBIC,
peryisTHUBHbIE), oOecrneunBaromue (GpopMupoBaHue (QPYHKIIMOHAIBHON T'PaMOTHOCTH U
COLIMAJIbHOM KOMIETEHIINH 00yJarouxcs;

» CIIOCOOHOCTH O0YYaroIIMXCs MCIOIb30BaTh OCBOCHHBIC MEXIHCIUTUTHHAPHEIE,
MHPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAJIbHBIC yUeOHbIE ACHCTBUSA B MO3HABATEIHLHON U
COIIMAJILHOM MPAKTHKE.

MeranpeaMeTHble  pe3yiabTaThl  OTPAXKAIOT  OBJIAJACHUE  YHUBEPCATHLHBIMU
y4eOHBIMH ITO3HABATCIILHBIMU, KOMMYHUKATHBHBIMHA U PETYJISTUBHBIMH JICHCTBUSIMH.

OBiajgeHne yHUBEPCAJbLHBIMH Y4eOHBIMU MO3HABATEIbHBIMU /1€liCTBUSIMU:

1) 0a30BbIe JJOrMYeCKHe NeiiCTBUSA:

» CaMOCTOSITENILHO (POPMYTUPOBATH U aKTYATH3UPOBATh NPOOJIEMY, BCECTOPOHHE
e paccMaTpHUBaTh;

» ONpeNeNsaTh IeNH JCATSIBHOCTH, 3aJaBas TapaMeTphl W KPUTEPUH UX
JIOCTH>KEHUS, COOTHOCUTD PE3YJIbTAThI AECSITEILHOCTH C MIOCTABICHHBIMU LIEJISIMU;

» WCIOJBb30BaTh TMPH OCBOCHUW 3HAHWNA TNPUEMBI JIOTUYECKOTO MBIIIICHUS —
BBIJICJISITh  XapaKTepHbIC TMPU3HAKKA TIOHSATUW U YCTaHABIMBATH HX B3aHMMOCBS3b,
UCIIOJIb30BAaTh COOTBETCTBYIOIIME TIOHATHUS ISl OOBSICHEHHS OTICNIbHBIX (DAKTOB U
SIBIICHUI;

» BBIOWMPATh OCHOBAHUS U KPUTCPUU IS KIIACCH(DHUKAIIUU BEIICCTB M XUMUICCKUX
peakuui;

» yCTaHABJIMBATh NPUYUHHO-CICACTBEHHBIC CBS3M  MEXKIY  HM3ydaeMbIMHU
SIBIICHUSIMU;

» CTPOUTH JIOTMYECKUE pACCYXKACHUS (MHIAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIISITE 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUSX,
(bopMyITHPOBATH BBIBOJIBI M 3AKITIOYCHHSI;

» NMPUMEHATH B MPOIIECCE TO3HAHUS, WCIOJIb3yeMble B XMMHH CHUMBOJIHYCCKHE
(3HAKOBBIC) MOJEIIH, TPEOOPA30BBIBATH MOJICIIbHBIC TIPEACTABICHUS — XUMHUECKUN 3HAK
(cuMBOJ) dJeMeHTa, XUMHUYecKass (opMyla, YpaBHCHHE XUMHYECKOW PEaKIUu — IMPHU
pelieHnr y4eOHBIX TO3HABAaTEIbHBIX M MPAKTUYECKHX 3aj7ad, MPUMEHSITh Ha3BaHHbBIC
MOJICTIbHBIC TIPEJICTABICHUSI ISl BBISABIICHUS XapaKTEPHBIX MPU3HAKOB H3YYaeMbIX
BEILIECTB U XUMHUECKUX PEAKIUH.

2) 6a3oBbIe UCCJIeN0BATEIbCKHE IeCTBUS:



» BIAJIeTh OCHOBAMHU METOJIOB HAYYHOTO TO3HAHMS BEHIECTB U XHUMHUYECKUX
peaxkiuu;

» (bopMynupoBaTh LENH U 3a1a4H MCCIECTOBAHMSI, UCIIOIB30BaTh TIOCTABICHHBIC H
CaMOCTOSTEIBHO CPOPMYIMPOBAHHBIE BOIMPOCH B KaueCTBE MHCTPYMEHTA TMO3HAHUS U
OCHOBBHI Jisi ()OPMHUPOBAHUSI THIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHH;

» BIAJCTh HAaBBIKAMH CaMOCTOSITCILHOTO TUIAHUPOBAaHUS W MPOBEICHHUS
YUEHUYECKHX OJKCIEPUMEHTOB, COBEPIICHCTBOBAaTh yMEHHUS HAOMIOJaTh 3a XOIOM
Ipolecca, CaMOCTOSITEIbBHO —MPOTHO3UPOBATh €ro  pe3ynbrar, (OpMYIHpOBaTh
0000111eHNsT ¥ BBIBOJIBI OTHOCHTEIBHO JIOCTOBEPHOCTH pPE3YJIbTATOB HCCIIEIOBAHUSA,
COCTaBJISITh 00OCHOBAHHBIN OTUYET O MPOeIaHHON padoTe;

» mpuoOpeTaTh  OMBIT YYCHHYCCKOW  HCCIICJOBATENbCKOW M MPOCKTHOM
NESITENbHOCTH, TPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY
METOIOB PEIICHHS MPAKTUIECKHUX 3a7a4, MPUMEHEHUIO Pa3IMYHBIX METOIOB TIO3HAHUSI.

3) padora ¢ uaopmanueii:

» OPUCHTHPOBAThCS B  PA3NIMYHBIX HCTOYHHKAX WHPOpMaAnuu (HAydHO-
TIOMYJISIPHAsT JTUTepaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE TOCOOUS, PEecypChl
WuTepHera), aHanu3upoBaTh MHGOPMAIIUIO PA3IMYHBIX BUAOB U (opM mpencTaBieHUs,
KPUTHYECKH OIEHUBATH €€ JOCTOBEPHOCTH M HEMTPOTHBOPEUYHUBOCTD;

» (bopMynupoBaTh 3ampochl W MPHUMEHSATH Pa3IMYHBIC METONbI NPH TOUCKE H
otOope MHpOpMaAIMK, HEOOXOAMMOW /JIsi BBIMOTHEHHsI YUeOHBIX 3a]a4 OMPEeIEHHOTO
THUTIA;

» MpuoOpeTaTh OMNBIT HUCIOJb30BaHHS HMH(DOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH M Pa3InYHBIX TIOUCKOBBIX CHCTEM;

» CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMANBbHYIO  (OpMy  TIpeACTaBICHHUS
uH(popmanuu (CXembl, TpaduKH, TUArpaMMBbl, TaOJIHIIbI, PUCYHKHU U IPYTHE);

» WCIOJIb30BaTh HAYUHBIN S3BIK B KQUE€CTBE CPEJCTBA MPU pabOTe C XUMHUYECKOM
uH(pOpMaLMel: PUMEHATh MEXIpeIMeTHbIe (pU3ndyeckue U MaTeMaTHUeCKHe) 3HAKU U
CUMBOJIBI, OPMYIIbI, a00pEeBHATYPHI, HOMEHKJIATYPY;

» WCIIONb30BaTh W MPEoOpa3OBHIBAaTh 3HAKOBO-CHMBOJIMYECKHE  CPENCTBA
HATJISTHOCTH.

OBiajeHne yHUBEPCAJbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSIMHU:

» 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKTaeMOW TEMBI B XOJ€ IUAlora W/Win
JUCKYCCHH, BBICKAa3bIBaTh HJEH, (POPMYIUPOBATh CBOW NPEIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUST TIPEIJIOKCHHOM 3a/1a4H;

» BBICTYNaTh C TMpE3CHTAlMEH pe3yabTaTOB II03HABATENBHON JCSITEIHLHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IPU BBHITIOJHEHUU
XUMHYECKOTO JKCTIIEPUMEHTA, TMPAKTHYECKOH padOThl MO WCCICIOBAaHUIO CBOWMCTB
M3Y4aeMbIX BEIECTB, peau3aluud y4eOHOro MpoeKkTa U (HOPMYITHPOBATH BBIBOJBI IO
pe3ylbTaraM MPOBEAEHHBIX MCCICIOBAHUN MYTEM COTJIACOBaHHUS TMO3WIUHA B XOJE
00CyXeHUsl 1 0OMEHAa MHEHUSIMHU.



OgiajieHne YHHBEPCAJIbHBIMYU PETyJIATHBHBIMH J€HCTBUSIMM:

» CaMOCTOSITENIFHO IUIAaHUPOBaTh M OCYIISCTBIIATH CBOIO IO3HABATEIHHYIO
NeSTeNbHOCTh, oOmpenensss e€ Ienmd ¥ 3aJadd, KOHTPOJIHMPOBaTb W TIO0 MeEpe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpeIaracMblii allTOPUTM JICHCTBUHN MPHU BBHITIOJTHCHUA
y4eOHBIX M HCCIIEIOBATECIIbCKUX 3aj]lad, BIOMpaTh Hanbojee 3(PEeKTUBHBIN COCOO MX
peIIeHUs ¢ yIETOM MOTYyYEHUST HOBBIX 3HAHUH O BEIIECTBAX M XUMUYCCKUX PEAKIIHSX;

» OCYIICCTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIILHOCTH HA OCHOBE CaMOaHAJIN3a U
CaMOOIICHKH.

IIpeameTHBIE pe3yabTaThI
10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca « OpraHu4eckasi XUMHs» OTPaXaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI 0 XUMUYECKON COCTABJISIONICH €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUPA, POJIM XUMUU B TTO3HAHUU SBJICHUI PUPOJIBI, B GOPMUPOBAHUHU
MBIIUICHUS U KYJIbTYPBl JTUYHOCTH, €€ (YHKIMOHAIBHONW T'PaMOTHOCTU, HEOOXOIUMOM
JUISL pelIeHHs] MPAKTUYECKUX 3a7ad M 3KOJOTHYECKH OOOCHOBAHHOIO OTHOLIEHHUS K
CBOEMY 3JI0POBBIO U IIPUPOTHOM CPEJE;

» BIQJCHUE  CHUCTEMOW  XUMHYCCKHX  3HAHWH,  KOTOpas  BKIIOYACT:
OCHOBOIIOJIATalOIINe TMOHATUS (XMMHUYECKUU 3JIEMEHT, aTOM, JJIEKTpOHHass 000JI0uKa
aToMa, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, XHUMHYECKasi CBS3b,
CTpykTypHast ¢dopmyna (pa3BEépHyTas M COKpaiméHHas), MOJIb, MOJSIpHas Macca,
MOJIIpHBIA 00BEM, YIIIEpOJIHBIN cKeneT, (QyHKIHOHANbHAS TPYIIa, pajguKal, U30Mepus,
U30MEpBI, TOMOJIOTUYECKMM  psAd, TOMOJIOTH,  YIVIEBOJOPOIBI, KHUCIOPOL U
a30TCOAEp/KAIE  COCIWHEHMS,  MOHOMEpP,  IOJUMEp, CTPYKTypHOE  3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHMUS] ); TEOPUU U 3aKOHBI (TEOPHsI CTPOSHHSI OPTraHUYECKUX
BeniectB A. M. byriepoBa, 3aKOH COXpaHEHUs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHM SA3BIK XHMMHHM; MHPOBO33DEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE
MOHUMAHUSI TPUYMHHOCTA W CHUCTEMHOCTH XHUMUUYECKHUX SIBICHUH, (aKTOJIOTHUECKUE
CBEJICHHUS O CBOICTBAxX, COCTaBe, MOJYyYCHUH U O€30MaCHOM HCIOJIB30BAaHUH BAXKHEUIITHX
OpPraHMYECKHUX BEIECTB B OBITY U MPAKTUYECKOMN JAESITEbHOCTH YEI0BEKa;

» c(hOpMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTCpHbIC TPU3HAKH TIOHSATHH,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATUS TpU
ONMCAHUU COCTaBa, CTPOCHUS U NIPEBPAILCHUN OPraHUYECKUX COCIUHEHN;

» c(OpMHPOBAHHOCTh YMEHHH HWCIIONb30BATh XHUMHYECKYIO CHUMBOJHKY JUIS
COCTaBJICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, cokpauiéHHOW) (opmyn
OpraHWYECKUX BEIIECTB M YPAaBHEHUN XUMHUYECKHX PEaKIUi, U3roTaBIMBAaTh MOJIECIU
MOJIEKYJI ~ OpPTaHWYECKHX BELIECTB Uil  WJUTIOCTpAllMd HMX  XUMHYECKOro |
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

» c(hOpMHUPOBAHHOCTh YMEHWH YCTaHABIWBATH MPHUHAICKHOCTh H3yYCHHBIX
OpPraHMYECKHX BEIIECTB M0 UX COCTaBY M CTPOCHHIO K ONpeneiaEHHOMY KiacCy/TpyIine
coelMHEHUN  (YrieBONOpOAbl,  KHUCIOPOA M  a30TCOAEpKallUe  COEIUHEHUS,



BBICOKOMOJIEKYJIIDHBIE COEIMHEHHMS), JaBaTh KM Ha3BaHHUS 10 CHCTEMAaTHYeCKON
Homenkinarype (IUPAC), a Takxke NpUBOAWTH TPHUBUAIBHBIE HA3BaHUSA OTACIBHBIX
OpraHWYEeCKUX BEIIECTB (ITUJIEH, MPOMWJICH, alleTHJICH, ITWICHTJIMUKOJb, TIULEPHUH,
denon, dopmanpaerua, aneTanbIerHa, MypaBbUHAs KHCIIOTa, YKCYCHas KHUCIJOTa,
OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAsl KUCIIOTA, TIIOKO03a, (pyKTO3a, Kpaxmall, LeJUI0N03a,
TJIUIUH);

» c(hOpMHUPOBAHHOCTh YMEHHUS OMNPEACTATh BUABl XHUMHUYSCKOW CBSI3U B
OpPTaHUYECKUX COCTUHCHUSX (OJMHAPHBIC ¥ KPATHEIE);

» COPMUPOBAHHOCTh YMEHHUS TMPHUMCHITH TOJIOXKCHHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. BbytnepoBa nansi oObSCHEHHMS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTABAa U CTPOCHHUS; 3aKOH COXPAHEHUSI MaCChl BEILIECTB;

» c(hopMHUPOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (U3UICCKHEC
U XMMHUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTEIIEH Pa3IMUHBIX KJIACCOB OPTaHUYECKHUX
BEIIECTB (METaH, 3TaH, STUJICH, MPOMWICH, aleTwieH, OyraaueH-1,3, meTunOyraaueH-
1,3, OeH307, METaHOJ, 3TaHOJ, STWJICHIJIMKOIb, TIWIEPHUH, (EHOJ, aleTaabIeTu/,
MypaBbUHAsE U YKCYCHas KHCJIOTBI, TJIOKO3a, Kpaxmal, IEeJUI0JI03a, aMHUHOYKCYCHAas
KHCJIOTa), WIIIOCTPUPOBATh TEHETHUYECKYI0 CBS3b MEXKIY HHMH YPaBHCHUSMHU
COOTBETCTBYIOUIUX XUMUYECKUX PEAKIIUIA C UCTIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

» COPMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh HMCTOYHHKH YTIICBOJIOPOIHOTO
CeIpbs (He(Th, MPUPOAHBIA Ta3, yroiib), CIOCOOBI HUX TEpepabOTKH M MPAKTUYECKOE
NPUMEHEHHE MPOIYKTOB NIEpepabOTKH;

» COPMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIUUCICHHUS IO XHUMHYCCKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJTMYECTBA UCXOTHOTO BEUIECTBA WU MPOYKTA PEaKIun
M0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX BEIIECTB WU
IPOJYKTOB PEaKIIUH);

» c(OpPMUPOBAHHOCTh YMEHHUI BIIAJCTh CUCTEMOM 3HaHUK 00 OCHOBHBIX METOJIaX
HAyYHOTO TIO3HAHWS, MCIOIB3YEMbIX B XUMHH MPH H3YUYECHUU BEHICCTB M XUMHUYCCKUX
ABJICHUM (HAOMIOJCHNE, W3MEpPEHHE, JKCIEPUMEHT, MOJICTUPOBAHUE), HCIOJIb30BAThH
CUCTEMHbIC XMMUYECKHUE 3HAHUS IS MPUHITHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYaIIUSX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

» c(hopMHUPOBAHHOCTh YMEHHUH COOJIOATh TpaBHUJIA MOJB30BAHUS XUMHUCCKOM
NOCyZI0i 1 1ab0paTOpHBIM 000PYTIOBAaHUEM, a TAKXKE MPaBUJIa OOPAIICHUS C BEIECTBAMU
B COOTBETCTBHUU C MHCTPYKIIMSIMH 10 BBITIOJTHEHUIO JJa00OPATOPHBIX XUMUYECKUX OITBITOB;

» c(hOpMHUPOBAHHOCTh yMEHUW IUIAHUPOBATh W  BBIMOJHATh XUMHUYCCKHIMA
OKCIIEPUMEHT (TIPEBPAIICHUs OPTaHWMYECKMX BEHISCTB TNPU HArpEeBaHUU, TOJyUCHUE
ATUJICHA W HM3YYCHHE €ro CBONCTB, KAYECTBEHHBIC PEAKIMU OPraHUYECKUX BEIICCTB,
JeHaTypalusl OSJKOB MPH HArpeBaHWU, IBETHBIE PEaKIMU OEIKOB) B COOTBETCTBUU C
MpaBUjiaMd TEXHUKU O€30MaCHOCTU MpU OOpaIleHUU C BEIIECTBAMU M J1AOOPATOPHBIM
000pyZOBaHUEM, TMPEACTABIATH PE3YJIbTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B Qopme
3aliCHU ypaBHEHUH COOTBETCTBYIOIIMX pEaKIHii U (POPMYyTUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yJbTATOB;



» cOpMHPOBAHHOCTh YMEHMH KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYIO
UH(pOpMaIMIO, TOTYyYaeMYI0 U3 pa3HbIX UCTOYHHUKOB (CpeAcTBa MaccoBOM MHGpOpMauH,
WuTepHeT u Apyrux);

» chOpMHPOBAaHHOCTH ~ yMEHHH  COONMIOAAaTh  MpaBHJa  AIKOJOTMYECKH
11€JIECO00PA3HOro MOBEACHUS B OBITY M TPYIOBOH JEATENBHOCTH B LIENAX COXpPaHEHUs
CBOETO 3JIOPOBbS M OKPYXKAIOIIEW MPUPOJHOM Cpebl, OCO3HaBaTh OIACHOCTh
BO3/JICHCTBUS Ha >KMBBIE OPraHU3MBI OINPEICIIEHHBIX OPraHUYECKUX BEIIECTB, NTOHUMAs
cmpicn mnokazarens [IJIK, mnoscHATh Ha mnpuMepax CcHocoObl YMEHBIIEHHS U
IPEIOTBPAILEHUS UX BPEIHOTO BO3ACHCTBHS HAa OPraHU3M YEJIOBEKa;

» s 00Yy4YaroUIMXCsl ¢ OrPaHWYCHHBIMH BO3MOJKHOCTSIMH 3[I0POBbS: yMEHHE
OPUMEHATh 3HaHHUA OO0 OCHOBHBIX JOCTYNHBIX METOAAX II03HAHMS BEUIECTB U
XUMHWYECKHX SIBJICHUM;

» Ul CHembIX ¥ CHa0OBHIAIIMX OOYYAarOIIUXCS: YMEHHE HCIIOJb30BaTh
penbeHO-TOUCUHYI0 CcucTeMy o0Oo3HaueHuid JI. bpaiins nns 3amucu XUMHUYECKHX

dbopmy.

> 11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHMs Kypca «OOImas u HeopraHudecKas XUMUS)
OTPaXKaIOT:

» COPMUPOBAHHOCTh  NPEJICTABIACHUN: O  XUMHYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJIU XUMHHU B MO3HAHWH SIBJICHUU MPHUPOJIBI, B
(GbOopMHUPOBAHUU MBIIIUICHUS U KYJbTYPhI JIUYHOCTH, €€ (QYHKIIMOHATHHOW TPaMOTHOCTH,
HEOOXOAMMOM IS pEIICHHS TPAKTUYECKHX 3a7a4 M SKOJIOTHYECKH OOOCHOBAaHHOTO
OTHOIIICHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOMN CPEJIE;

> BIAJE€HHE  CHUCTEMOM  XHMHUYECKMX  3HAHUH, KOTOpasi  BKJIFOYAeT:
OCHOBOIIOJIATAlOIIMe IMOHATHS (XUMHYECKHH 3JEMEHT, aToMm, u30Tom, S-, pP-, d-
AJIEKTPOHHBIC OPOUTATIM aATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIAPHBIA 00BHEM, BaJIGHTHOCTb,
ANEKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHUCICHHUS, XUMHUYECKass CBs3b (KOBaJCHTHAs,
HMOHHAs, METaJUIM4YecKas, BOJIOPO/IHAs), KPUCTAUIMYECKAsT PEIIETKA, TUIIBl XUMHYECKHUX
peaKkIuii, pacTBOp, AJIEKTPOJUTHI, HEIICKTPOIUTHI, DJICKTPOJTUTHUYECCKAS THUCCOIMAIINS,
OKHUCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKOHW  pEakIuh, XUMHYECKOe
paBHOBECHE); TEOPUHM M 3aKOHBI (TEOpUS  DJICKTPOIUTHUYECKON  JTHCCOIMAIIUH,
nepuoanueckuid 3akod Jl. M. MeHneneeBa, 3aKOH COXpPAaHEHUSI MACChl BEIIECTB, 3aKOH
COXpaHEHHUsI U TPEBPAILCHUS] SHEPTUM NPU XUMHUYECKHX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHM SA3BIK XUMHH, MHUPOBO33PCHUYECKHE 3HAHMs, JIEXKaIlMe B OCHOBE
MOHUMAHUSI TPUYUHHOCTH W CHUCTEMHOCTH XHUMUUYECKHUX SIBICHUH, (aKTOJIOTHUECKUE
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOTYYCHUH U 0€30MaCHOM UCTIOJIB30BAaHUH BaXKHEHIITHX
HEOPTraHUYECKUX BEIICCTB B OBITY U MPAKTHUYECKOM JESITEIHHOCTH YeIOBEKa;

» c(hOpMHUPOBAHHOCTh YMEHHUH BBISIBJIATH XapaKTCPHbIC TNPU3HAKUA TOHSATHIHA,
yCTaHABIMBAaTh MX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATUS TpHU
OTMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHU;



» c(hOopMHUPOBAaHHOCTh YMEHUH HCIOIB30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIS
cocTaBlieHUs (POPMYJI BEIIECTB M YPABHEHU XUMHUUYECKUX PEaKIUN, CUCTEMAaTHYECKYIO
Homenknarypy (IUPAC) wu TpuBHanmbHbIE Ha3BaHHUS OTACIBHBIX HEOPTaHMYECKHX
BeIECTB (YrapHbIil ra3, yriaeKUciblii ra3, aMMUaK, raiéHasi u3BeCThb, HeraméHasi H3BeCTb,
NUTHEBAS COMA, TUPUT U JPYTHE);

» c(hopMHUPOBAHHOCTh YMEHHU OMPEAETATh BAJICHTHOCTh M CTENEHb OKHCICHHS
XUMUYECKHUX AJIIEMEHTOB B COCAMHEHUSAX PA3JIUYHOTO COCTaBa, BUJ XUMHYECKOU CBS3HU
(KOBaJICHTHasl, HWOHHAs, METAJUIMYECKas, BOJOPOAHAs) B  COCAUHEHUSX, THII
KPUCTAININYECKON PEIIETKH KOHKPETHOI'O BElIecTBa (aTOMHas, MOJEKYJSIpHas, HOHHA,
MeTaJTNYecKas), XapakTep cpeibl B BOAHBIX paCTBOPAX HEOPraHMUECKUX COCIUHEHUN;

» c(hopMHUPOBAHHOCTD YMEHHH YCTaHABIIMBATh MPUHAIEKHOCTD
HEOpPraHMYECKHUX BEIIECTB MO X COCTaBY K OMpeneIEHHOMY KJIacCy/Tpymie COeTuHEHUN
(mpocThle BemIeCTBA — METAJIBI M HEMETAJUIbl, OKCH[IbI, OCHOBAaHMS, KHUCIOTHI,
aM(pOoTepHbIE TUIPOKCHUIBI, COJIH);

» c(hopMHUPOBAHHOCTh YMEHHUI PACKPHIBATH CMBICI TIEPUOINYECKOT0 3akoHa J]. 1.
MenzeneeBa U JEMOHCTPUPOBATH €ro CHUCTEMATH3UPYIOLIYIO, OOBSCHUTEIBHYIO U
IPOrHOCTUYECKYIO () YHKLIUU;

» c(hOopMHUPOBAHHOCTh YMCHHI XapaKTEPH30BaTh AJICKTPOHHOE CTPOCHUE aTOMOB
XUMHAYECKUX 2neMeHTOB |—4 mnepuonoB Ilepmonnueckoil CHCTEMBI XUMHUYECKHUX
anemeHToB J[. V1. MenneneeBa, UCIONb3ys OHATUS «S-, P-, 0-3JCKTPOHHBIE OpPOUTAIINY,
«OHEPreTUYECKUE ypPOBHU», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB
XMMHYECKHX 3JIEMEHTOB M WX COCIUHEHWW To mepuojaM W rpynnam l[lepumoandeckoit
cUCTEeMbI XUMHYeCcKuX 3emMeHToB 1. . Menaeneena;

» c(hopMHPOBaHHOCTh ~ yMEHWH  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIacCOB, MOATBEPXKIATh
CyLLIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXAY HEOPraHMYECKHMMHM BEIIECTBAMH C
MOMOUIBIO YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHiA;

» c(hopMHUPOBAaHHOCTh yMEHHUs KIacCHU(DUIMPOBATh XUMHUYECKHE PEAKIMH TI0
pa3NIUYHBIM MPU3HAKaM (YHCIy M COCTaBY PEarupyrolIuX BEUIECTB, TEIJIOBOMY P PeKTy
peakuuy, HW3MEHEHHMIO CTEeNEeHEH OKHCIEHUS »3JIEMEHTOB, OOpaTUMOCTH pEaKIMH,
YYaCTHIO KaTallu3aTopa);

» c(OPMHPOBAHHOCTh YMEHHH COCTABISATh YPaBHEHUS pPEAKIUl pPa3IHYHBIX
TUIOB, TIOJHBIE M COKpaIIEHHbIE YpPAaBHEHMsI pPEaKIMil HMOHHOTO OOMEHa, Y4MUThIBas
YCIJIOBUS, IPH KOTOPBIX 3TU PEAKIUHU UAYT 10 KOHIIA;

» c(hOpMHUPOBAHHOCTh YMEHUH TPOBOJUTH  PEAKIMH, TOATBEPXKIAIOIIUC
KaYeCTBEHHBIM COCTaB PAa3IMYHBIX HEOPTaHMYECKHX BEIIECTB, PAaCllO3HABATH OMBITHBIM
yTEM HOHBI, IPUCYTCTBYIOLINE B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX BEILIECTB;

» c(hOpMHUPOBAaHHOCTh  YMEHHMH  pAacKpbIBaTh  CYIIHOCTh  OKHCIIHUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUI MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca 3THUX
peakuui;



» c(hopMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOM
peakuuud OT Pa3IUYHBIX (PAaKTOPOB; XapaKTep CMEIIECHUS XHMHUYECKOTO PaBHOBECHUS B
3aBUCUMOCTH OT BHelIHero Bo3jaeiicTBus (npunuun JlelllaTense);

» c(hOopMHUPOBAaHHOCTh YMEHUH XapaKTepH30BaTh XHWMHUYECKHE TIPOIIECCHI,
JeXalle B OCHOBE IPOMBIIIJIEHHOTO MOJY4Y€HHUSI CEPHOW KHMCIIOThI, aMMHAaKa, a TAKKE
c(OpMHUPOBAHHOCTh MPEACTABICHUM 00 OOIIMX HAYyYHBIX MPUHIMIAX U 3KOJOTUYECKUX
npo0biieMax XMMHYECKOTO MTPOU3BOJICTBA;

» c(hopMHUPOBAHHOCTh YMEHHU TPOBOJUTH BBIYUCICHUS C HCIOJIB30BAaHUEM
HOHSTHSL «MaccoBasi J10JI1 BEUIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHHH Ta30B INpHU
XUMHUYECKHUX PEaKIUsIX, MacChl BEIIeCTBA WK 00BbEMA ra30B MO0 U3BECTHOMY KOJIHUYECTBY
BELIECTBA, MAacce UM 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKLUU BEIIECTB, TEMIOBOTO
addekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIECTB, MPEBpAIICHUS U
COXpaHEHHUsI SHEPTUU;

» c(hopMHPOBAaHHOCTh YMEHWH COOIIOAATh MpaBHUJIa MOJB30BAHUS XUMHUYECKOM
NOCYZI0i U J1ab0paTOpHBIM 000PYIOBAaHUEM, a TAKXKE MpaBUiIa OOPAIIEHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKLMSIMH 110 BBITIOJHEHUIO Ja00OPATOPHBIX XUMUYECKUX OIBITOB;

» c(hopMHPOBAHHOCTh yMEHUW TIUIAHUPOBATh W  BBINOJHATH XHMHUYECKHHA
AKCIIEPUMEHT (pa3/IOKEHHE TMEPOKCHAA BOJOPOJa B MPHUCYTCTBUU KaTalu3aTopa,
ONpENEIICHNE Cpebl PACTBOPOB BEHIECTB C IOMOIIBI YHUBEPCAJIBHOTO WHINUKATOPA,
BIIUSTHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON pEakluH, PeakiMd HOHHOTO
oOMeHa, Ka4eCTBEeHHbIC PEaKINK Ha Cynab(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH
aMMOHMSI, peIlIEHUE SKCIIEPUMEHTANIBHBIX 33Ja4 10 TeMaM «Metamib» u «Hemeranbiy)
B COOTBETCTBUU C MPaBUJIAMH TEXHUKU OE30MAaCHOCTH MPH OOpallleHUuH ¢ BEIIEeCTBAaMH U
7abopaTOpHBIM  O00OPYTOBAHUEM, NPEeACTaBIATh  pPE3yAbTaThl  XUMHUUYECKOTO
JKCIepuMeHTa B (opMe 3amucH ypaBHEHH COOTBETCTBYIOIIMX peakuuid U
(GbopMyIHpPOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJbTaTOB;

» c(hOopMHUPOBAaHHOCTh YMEHUH KPUTHUECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(pOpMaLIMIO, TMOJYy4aeMyl0 M3  pa3HbIX MCTOYHMKOB (CpeAcTBa  MAacCOBOM
KOMMYHMKaluu, IHTepHeT u Apyrux);

» c(OpPMUPOBAHHOCTH YMEHHI coboaaTh MpaBuiIa AKOJIOTUYECKHU
1eJIECO00Pa3HOr0 MOBEACHUS B OBITY M TPYJOBOH JEATENBHOCTH B IIENSAX COXpAaHEHUs
CBOEr0 3J0pOBbsi U OKpPYXKalOIIEW MPUPOJHOW Cpeabl, OCO3HAaBaTb OIACHOCTH
BO3JICHCTBUSL HA JKUBBIE OPraHUW3Mbl OINPEICIEHHBIX BEIIECTB, IOHHMAs CMBICI
nokazatens [1[IK, moscHATs Ha mpuMepax CocoObl YMEHBIICHUS U MPEAOTBPALICHHUS X
BPEHOTO BO3/ICUCTBUS HA OPTraHN3M YEJIOBEKA;

» Ui 00ydYaromuxcss C OTPaHUYCHHBIMH BO3MOXKHOCTSMH 3/IOPOBBS: YMEHHE
OPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX METOJaX TIIO3HAHUS BEIIECTB U
XUMHUYECKHUX SBJICHUH;

» Ul CHembIX W CHa0OBHIAIIUX OOYyYarOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUeYHYI0 cuctemMy oOo3HadueHwit JI. Bpaiinsg nmns 3anmucu XUMHYECKHX

dbopmy.



Conep:xanme 00y4eHus
10 KJIACC

Opranuyeckasi XumMus

Teopernyeckre 0CHOBBI OPraHUYECKOM XUMHH

[Ipenmer opraHuyeckoidl XUMHUHU: €€ BO3HMKHOBEHME, Pa3BUTUE WU 3HAYCHHUE B
IIOJIyYEHUH HOBBIX BEIIECTB W MaTepHaioB. Teopuss CTpPOCHUS OPraHMYECKHX
coenuHeHuii A. M. ByrtnepoBa, €€ ocHOBHbIe NOJOK€HUA. CTPYKTypHBIE (OPMYIIBI
OpraHMYecKuX BewlecTB. ['omororusi, usomepus. XUMHUYECKasi CBS3b B OPraHUYECKUX
COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue o kiaccupuKaMU OpraHuyeckux BemiecTB. Homenknarypa
OpPraHWYEeCKHX COEAMHEHUH (CHCTeMaThyecKas)) U TPUBUAIbHbIE HA3BAHUS BaKHEHIIMX
IIPEICTaBUTENIEHN KIIACCOB OPraHNYECKUX BEILECTB.

OKClepUMEHTalIbHbIE METO/ABl HW3Y4YEHMs] BEIIECTB M MX [pEeBpalllEHUM:
O3HaKOMJICHHE C 00pa3llaMu OpraHMYeCKHUX BEUIECTB M MarepHuajaMH Ha HUX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIIECTB, HAOMIOAEHHUE W  ONUCAaHUE
JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILIEHNUIO OPIrAHUYECKHUX BEILECTB MIPU HAarpeBaHUU
(mnaBneHue, 0OyraIuBaHUE U TOPEHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTMYECKHM psii. MeTaH 1 3TaH — NpocTenne
NPEJCTABUTEIN aJKAHOB: (PU3MUECKHE U XUMHUYECKHE CBOMCTBA (peakuuu 3aMeIIeHUs U
rOpeHus ), HaxXOKJEHUE B IPUPOJIE, IOJTyUYEHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHHME, T'OMOJIOTMYECKHI psAf. OTWIEH W NPONWIEH —
IpOCTEHIINE MPEICTAaBUTENN AJKEHOB: (U3MUECKHEe U XMMUYECKHUE CBOMCTBa (peakiuu
TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALMU, OKUCICHUS U TOJIUMEpPU3ALNH),
NIOJIyYE€HUE U IPUMEHEHHUE.

Ankanuensl: OyrtaaueH-1,3 wu MerwnOyraaueH-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHE CBOMCTBa (peakuus noiuMepusannn). [lomyuyenne CHHTETHUECKOrO KayyyKa
Y PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTUYECKHUUN psil. ALICTHICH —
NPOCTEHUIINI MpEeACTaBUTENb AJTKUHOB: COCTaB, CTPOCHHUE, (U3NYECKHE M XUMHYECKHE
CBOMCTBA (peakuMM THAPUPOBAHUS, TaJOICHUPOBAHUA, TUAPATALNNA, TOPEHMS),
MIOJIyYEHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHHe, (PHU3NUYECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu TaJOTEHUPOBAHUS W HUTPOBAHUS), MOJy4YeHHE M TpUMeHeHue. Tomxyon:
cocmag, cmpoeHue, uzuyecKue u XumuyecKue ceotucmea (peakyuu 2aio2eHuposanusl u
HUMpPOBaHus), noiyyerue u npumeHnerue. TOKCUYHOCTb apeHOB. ['eHeTHMYecKass CBA3b
MEXy YIJIEBOJIOPOIaMHU, PUHAJICKAIIMMHI K Pa3JIMYHBIM KJIACCaM.

[TpupoaHble UCTOUHUKHU YTIIeBOIOPOa0B. [IprponHblii ra3 1 nonyTHbIE HEPTSIHBIE
ra3sl. Hed1h 1 e€ mpoucxoxaenue. CriocoOsl nepepaboTku HeTH: MeperoHKa, KPeKuHT
(TepMuYecKui, KaTalnUTHUYecKuil), mnuponu3. IIpoaykTsl nepepabOTKu HEPTH, HUX



NpUMEHEHHEe B MPOMBIIUICHHOCTH M B OBITy. KaMeHHBIH yroib W MPOIYKTHl €ro
nepepadboTKH.

OKCTIepUMEHTaIbHBIC METOABl HW3YYCHHS BEIIECTB M WX IPEBPAIICHUIA:
O3HaKOMJICHHE ¢ oOpas3laMH IUIacTMacC, KaydyKOB M Pe3uHbI, Koyuekiun «Hedte» n
«YTOnBY», MOJCIMPOBAHHE MOJICKYJ YIJIEBOAOPOJAOB H  TaJOrC€HONPOW3BOJIHBIX,
MPOBEICHUE NPAKTUICCKOW PabOTHI: MOTyYEHUE ITHIICHA ¥ H3yUYEHUE €r0 CBOMCTB.

Pacuérnrlie 3agaun.

BolunciieHus o ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIU4YeCcTBa
UCXOJHOTO BEIECTBA WM MPOAYKTa pEaKkUUU IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKILIUN).

Kuciopoacoaep:xaiue opranu4ecKue coeJUHEHUs

[IpenenvHbIe OJHOATOMHBIE CIIUPTHL. METaHON U ATAHOJ: CTPOeHHUeE, (HU3NUecKue
U XUMUYECKHE CBOMCTBAa (peaKkIUuu C aKTUBHBIMU METaJUIaMH, TajJOr€HOBOJOPOJAMU,
ropeHue), NpuMeHeHue. BomopoaHbie CBS3M MEXAy MOJEKyJlaMu chupToB. [leiicTBue
METaHoJIa 1 3TaHOJIa HA OPTraHU3M YeJIOBEKa.

MHoroaToMHbIE COUPTHI. DTHICHIJIMKOJb U IJIMIEPUH: CTPOEHUE, (PU3MUECKHUE U
XUMHUYECKHE CBOWCTBA (B3aMMOJEICTBUE CO IIEJTOYHBIMU METaJUIaMH, KauyeCTBEHHas
peakiysi Ha MHOTOATOMHBIE CIUpTHI). JlelicTBue Ha opraHu3M uenoBeka. [IpumeneHue
TJIMIEPUHA U 3THJICHTIITUKOJIS.

DeHo: CTpOeHUE MOJIEKYJIIbI, (PU3NUEeCKHEe U XUMUUYECKHE CBOMCTBA. TOKCHYHOCTD
denona. [lpumenenue deromna.

Anbaerunpl U kemoHwvl. @opManbIeru, aleTalnbIerua: CTpoeHue, GU3ndeckue u
XMMHYECKHE CBONCTBA (pEakUMU OKHUCIEHUS M BOCCTAHOBJICHUS, KadyeCTBEHHbIE
peakuuu), NoJy4yeHue u NpUMeHEHHUE.

OAHOOCHOBHBIE TIpefiesibHbIE KapOOHOBBIE KHCIOTH. MypaBbUHasi U YKCYCHas
KHCJIOTBI: CTPOEHHE, (PU3MUECKUEe 1 XUMUYECKHE CBOICTBaA (CBOICTBa, 00IIMe IS Kiacca
KHUCJIOT, peakuus »JSTepuduKainuu), TMonydyeHue u mnpumeHeHue. CreapuHoBas U
OJIEMHOBAs! KUCJIOTHI KaK MPEACTABUTENN BBICIIUX KapOOHOBBIX KHCIIOT. Mblla Kak cOlu
BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIee JeiCTBHE.

Crnoxuble 3¢upbl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['MAPONH3 CIOKHBIX
adupoB. Kupsl. ['uaponus xupos. [Ipumenenue xxupos. buonornyeckas poib )KHPOB.

VYrneBoasl: cocTaB, Kilaccu(UKalus YrieBoIOB (MOHO-, JU- U TOJHCAXapuibl).
['mroko3a — mpocTelnii MoHOcaxapHl: OCOOEHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3nYecKue
U XUMHUYECKHe CBoWcTBa (B3aumojenictBue c rujpokcugom wmeau(ll), oxucnenue
aMMHauYHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBiIEHHE, OPOMKCHHE TIIIOKO3bI),
HaXO0XJEHHUE B MPUPOJIE, TPUMEHEHHUE, Ononorudeckas posb. PorocunTtes. PpyKkTo3a Kak
WU30MeEp TIIFOKO3BI.

Kpaxman u nemmonosa kak npupofHble nonumepsl. CTpoeHHe Kpaxmalia u
LEJUTI0103bl. PU3HUECKHE U XMMHUYECKUE CBOMCTBA KpaxMmaia (THApPOJIN3, KaueCTBEHHAs
peakius C HOJIOM).



OKCIEPUMEHTAJIbHbIE METOJbl HW3Y4YEHUsI BEUIECTB U MX MPEBPALLICHMIA:
npoBeJieHne, HAOII0/IeHuEe U ONMCaHuEe AEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIHUPTOB,
Ka4eCTBEHHBIC PEAKIMH OJTHOATOMHBIX CITIUPTOB (OKHCICHHE dTaHoa okcuaoM meau(ll)),
MHOT'OaTOMHBIX CIUPTOB (B3auMmojelcTBue riuiepuHa c¢ ruapokcuaom wmenu(ll)),
albJIeruI0B (OKUCIIEHHE aMMHUAayHBIM pacTBOpOM okcuia cepebpa(l) um rumpokcumom
meau(ll), B3aumonelicTBue Kpaxmaia C HOJOM), IPOBEJECHUE MPAKTUYECKOW padOThI:
CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnble 3amaun.

BoluncrieHus o ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJIu4ecTBa
UCXOJHOTO BEIIeCTBA WM TMPOAYKTa pEaKlIUh [0 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJTHOTO M3 UCXOAHBIX BEIIECTB UM NPOAYKTOB PEAKLIUN).

A3oTcoaepxalire OpraHu4eckKue COeUHEHHUS.

AMUHOKHUCIIOTHI Kak amM@OTepHble OpraHUYecKue coeAuHeHus. Duzndeckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha MpUMEpe TIIUIKMHA). buojgoruueckoe 3HaUeHUE
aMUHOKHCIIOT. [lenTuab.

benku Kkak nOpUpOAHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHud. IlepBuunas,
BTOpUYHAs U TPETUYHAsI CTPYKTypa OeiaKkoB. XMMHUYECKHE CBOMCTBA OENKOB: TUIPOJIU3,
JeHaTypalus, KaYeCTBEHHbIC PeaKiluu Ha OeIKU.

OKClepUMEHTalIbHbIE METOJAbl HW3Y4YEHMs] BEIIECTB M MX [pEeBpalllEHUM:
HAOJNIIOJICHHE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX OMbBITOB: JIGHATYpalus OCJIKOB IpHU
HarpeBaHUU, [[BETHBIE PEAKIIUU OCIIKOB.

BbicokoMoJieKyIsipHbIe cOeIMHEeHUSs

OCHOBHBIE MOHATUS XHMHUH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETIEHb MOJUMEPHU3ALUH, CPEIHAS MOJIEKYJIsIpHas Macca.
OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN — MOJIUMepU3alus u
NOJINKOHJEHCALHS.

OKClepuMEHTalbHble METO/Abl HW3Y4YEHMs] BEIIECTB M MX [peBpallleHui:
O3HAKOMJIEHHE C O00pa3namMu NOpPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcCC,
Kay4yKOB.

MexrpeamMeTHbIE CBA3H.

Peanuzanus mexnpeaMeTHBIX CBS3€H MPU U3YYEHUU OpraHudeckodl xumuu B 10
KJlacce OCYIIECTBIISIETCS Yepe3 MCIIOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
NOHATHM, TaK M TOHSATHH, SBISAIOIIMXCS CHUCTEMHBIMU JUISl OTAEJBbHBIX MPEIMETOB
€CTECTBEHHO-HAYyYHOTO IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE TMOHATUA: SIBJICHHE, Hay4YHbIH (akT, THIOTE3a,
3aKOH, TEOpHUs, aHallu3, CHUHTE3, Kiaccu(ukanus, MEpUOAUYHOCTb, HAOIIOJCHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIETUPOBAaHNUE.

®duzuka: mMaTepus, SHEPTUs, Macca, aToM, dJIEKTPOH, MOJIEKYJa, SHEPreTUYeCKUui
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIeCTBa, (PU3UYECKHE
BEJIMYMHBI M €IMHULIBI UX U3MEPEHUSI.



buonorus: knerka, opraHusMm, Ouochepa, 0OOMEH BelIECTB B OpraHU3ME,
dboToCHHTE3, OMOJIOTMYECKH aKTUBHBIE BellecTBa (OSIKH, YTIIeBOIbI, )KUPHI, DEPMEHTHI).

['eorpacdusi: MuHEpanbl, TOPHBIE IMOPOJBI, IOJIE3HBIC HCKOIMAEMBIE, TOILUIMBO,
peCypCHI.

TexHONOrMS: TUIIEBBIE MPOAYKTHI, OCHOBBI PAIlMOHAILHOTO THMTAHUS, MOOIINE
CpEeICTBA, IEKAPCTBEHHBIC U KOCMETUYECKUE MPEnapaThl, MaTEPHAIbI U3 UCKYCCTBEHHBIX
Y CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OO01mas 1 HeopraHuvecKasi XUMMsI

Teopernyeckue 0CHOBBI XUMHUH

XUMHUUECKUH d5IeMeHT. AToM. Sjpo aToma, U30TOIbL. DIEKTPOHHAs 000I0UKa.
DHepreTUUecKUe YPOBHH, MTOAYPOBHH. ATOMHBIC OpOHTAIH, S-, P-, 0- JIIEMEHTHI.
Oco6GeHHOCTH pacnpeaeneHus 3JIEKTPOHOB IO OpOUTAIISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YEeTBIPEX MEPUOJ0B. DINEKTPOHHAS KOH(UTYpalUsi aTOMOB.

Ilepnoanueckuii 3akoH u [leprognyeckas cucreMa XuMu4yeckux 3meMenTos /. M.
MengeneeBa. CBsA3b NEPUOAUYECKOrO 3aKOHA M [lepnoanueckoil CHCTEMbl XUMHYECKHUX
anemenToB J[. WM. MenneneeBa ¢ COBPEMEHHOM TEOpHUEH CTPOCHHSI aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB XUMHYECKHUX D3JIEMEHTOB U 00pa3yeMbIX HMHU
IPOCTBIX M CIIOKHBIX BELIECTB II0 IpyIIlaM M IEpHoAaM. 3HAYEHUE IEPUOIUYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BeniecTBa. XUMHUUECKas CBSA3b. BUabl XUMHUUECKOU CBA3U (KOBAJICHTHAS
HEemoJisipHasT W TOJisipHas, MOHHAasg, MeTajuiMueckas). MexaHu3Mbl 0O0pa3oBaHUs
KOBAJICHTHOW XMMHMYECKOW CBsI3U (OOMEHHBIN M JIOHOPHO-aKIeNnTOpHbIN). Bomopoanas
CBA3b. BaneHTHOCT. DnekTpooTpuLarenbHocTh. CTeneHb OKuciIeHns. IoHbl: KaTUOHBI U
AQHUOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH MOCTOSHCTBA
cocTaBa BellecTBa. THUIBI KPUCTAIIIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBA BEILECTB
OT THUIA KPUCTAJUINYECKON PEIIETKH.

IlonsiTue o pucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 10515 BelecTBa B paCTBOPE.

Knaccudukanus HeopraHmueckux coequHeHud. HomeHkIaTypa HeopraHu4ecKux
BEUIECTB. [ eHeTHdeckass CBA3b HEOPraHWYECKUX BEIIECTB, MPUHAMISKAIIUX K
Pa3JINYHBIM KJIACCaM.

Xumunyeckas peaknus. Kinaccupukaius XuMU4ecKuX peakuii B HeOpraHM4ecKou
U OPraHMYecKO XMMHHM. 3aKOH COXPAHEHMsI MAacChl BEUIECTB, 3aKOH COXPAHEHHS U
MPEeBpaLEHUS FHEPTUH NPU XUMHUECKHX PEaKIUsX.

CKkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTUMbIE
peakuuu. XuMHUYECKOoe paBHOBecHe. DaKTOphI, BIMSIOLIME HA COCTOSHUE XUMUYECKOTO
pasBHoBecus. [Ipunuun JlelllaTense.



OnextponauTtnueckas aucconumanusi. CuibHble W ciiabble AMekTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCasl, HEUTpaibHas, IIeJI0YHAsl.

OKHCIUTENBHO-BOCCTAHOBUTENIbHBIC PEAKIIHH.

OKCHEPUMEHTAJIbHBIE METOJAbl HW3Y4YEHUsI BEUIECTB U MX MPEBPAILLICHHII:
nemoHctpanusi tabnui «llepuoanueckas cucremMa XuMUdeckux odnemeHtoB J[. .
MeneneeBa», u3ydeHrue MOJIENIeN KPUCTAJUIMUYECKUX PEIIETOK, HAOMI0ICHUE U ONHCaHUE
JEMOHCTPAIMOHHBIX M Ja0OpaTOPHBIX OMBITOB (pa3iokeHHe MEPOKCHIa BOIOpOAA B
MPUCYTCTBUU KATAIM3AaTOpa, OMNPEACICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOUIBIO
YHUBEPCAIBLHOTO WHJUKATOpPa, PEAKIIMM MOHHOTO OOMEHA), MPOBEACHUE MPAKTUUYECKOUN
paboTel «BnusiHue pa3zauuHbIX (HaKTOPOB HA CKOPOCTh XUMUYECKOM peaKInmy.

Pacuérnbie 3amaun.

Pacuérel o ypaBHEHUSIM XMMHUYECKUX PEAKLU, B TOM YUCJIE TEPMOXUMHUUECKUE
pacy€Thl, pacYETHI C UCIIOJIB30BAHUEM MOHATUS «MACCOBAsl 10J1s1 BEILIECTBAY.

Heoprannueckas xumus

Hemerannel. [lonoxenune HemeramioB B llepuoanueckoil cucreMe XMMUYECKHX
anemeHToB /[. . MenneneeBa u 0cOOEHHOCTH cTpoeHUs aToMOB. Du3nueckre cBONCTBA
HEMETAJUIOB. AJIJIOTPOIUS HEMETAJIOB (HAa MpUMeEpe KUCIopoja, cepbl, ¢ocdopa u
yriIeposia).

XUMHYECKHUE CBOMCTBA BAXKHEHIIMX HEMETA/NIOB (TajJOoreHOB, CEpbl, a30Ta,
docdopa, yraepoga U KpeMHHsS) U UX COCAMHEHHHN (OKCHIIOB, KHCIOPOJICOEPIKAIINX
KHCJIOT, BOJAOPOJHBIX COETMHEHUH ).

[IprumeHeHne BaKHEMIIIMX HEMETAJIOB M UX COCAUHEHHUIA.

Meramubl. [lonoxenune wmeramnoB B Ilepuoanueckord CHCTEME XUMHUYECKUX
anemeHToB [[. . MenneneeBa. OcCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB
meramioB. OOmwme  ¢usmdeckue  coiictBa  MeTamioB.  CmiaBel  METaJLIOB.
DIEKTPOXUMUYECKUM s/l HANPSXKEHU METAILIIOB.

XUMHYECKHE CBOMCTBA BAXKHEHIIIMX METAJNIOB (HATPUIA, KA, KaJIbIMi, MarHUH,
ATIOMHUHHH, [IUHK, XPOM, KEJI€30, MEIb) U UX COSTUHEHUHN.

OO6mue crnocoObl moMy4deHus MeTaioB. [IpuMeHeHue MeTaloB B OBITY U
TEXHUKE.

DKCIEepUMEHTAIIbHbIE METOJbl U3YUEHUsI BEIIECTB U UX MPEBPALICHUN: U3yUYEHUE
Koeknuu  «MeTanmel WM CIUIaBBl»,  OOpa3lOB  HEMETAJUIOB,  pEIIeHUE
AKCIIEPUMEHTANBHBIX 3a7a4, HaOMIOJCHHE U OINHUCAaHWE JIEMOHCTPALlUOHHBIX U
71a060paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THAPOKCUIA ATFOMUHUS C PACTBOPAMHU KUCIIOT
U 1IeJI0YEH, KaueCTBEHHBIC PEaKIIMU Ha KaTHOHBI METAJIIOB).

PacuétHrble 3amaumn.

Pacuétel Maccel BemecTBa WM 00BEMA Ta30B IO HM3BECTHOMY KOJIUYECTBY
BEIIIECTBa, Macce WM 00BbEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMM BEIECTB, PacUEThI
Macchl (00bE€Ma, KOMMYECTBA BEHIECTBA) MPOJYKTOB PEAKIMH, €CIIA OJHO W3 BEIIECTB
MMeEET MIPUMECH.

XUMHUS U )KU3Hb



Pone xumuu B oOecrneyeHMHM SKOJIOIMYECKOW, HSHEPreTHYecKOW U IHUIIEeBON
0€3011acHOCTH, pa3BUTUN MEeTUIMHEI. [IoHsATHE 0 HaydYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIIHIM.

[IpencraBienuss 00 OOIMIMX HAy4YHBIX MPHUHIMIAX MPOMBIIUIEHHOTO IMOJIY4YEHHUs
BaKHEHMIIINX BEUIECTB.

YenoBek B MUPE BELIECTB U MaTEpUAIOB: BaKHEHIIINE CTPOUTEIIbHbIE MaTEpHAIIbI,
KOHCTPYKLIIMOHHBIE ~ MaTepuaibl, KpPackH, CTEKJIO, KEpamMHKa, MaTepHanbl s
AIIEKTPOHUKH, HAHOMATEpHUabl, OPDfaHUYECKUE U MUHEPAJIbHBIE Y0OpEHUS.

XUMHST M 30pOBbE UEJOBEKAa: IPAaBHJIa HCIIOJIB30BAaHUS JIEKAPCTBEHHBIX
IpernaparoB, IMpaBWila OE30MacHOr0 HCHOJIb30BaHUS IpenapaToB OBITOBOW XMMHUHU B
IIOBCEIHEBHOM >KU3HU.

MeXnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBsi3ed MpU M3y4eHHH OOILIel U HeopraHn4ecKon
xumuM B 11 Kiacce OCyIIECTBIISIETCSI Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHATHHA, TaK W IOHATUM, SABIISIOIIMXCA CHUCTEMHBIMU JJI OTIEIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE IOHSTHS: HAYUHBIH (DaKT, runoresa, 3aK0H, TEOPHUsI,
aHalu3, CHUHTE3, KiIaccupuKauus, TMEePUOJUYHOCTb, HAONIOJCHUE, DSKCIEPUMEHT,
MOJIETUPOBAHUE, UBMEPEHUE, SIBJICHHUE.

@dusuka: Marepus, SHEprus, macca, aToM, JIEKTPOH, NPOTOH, HEWTPOH, HOH,
M30TOI, PaJUOAaKTUBHOCTb, MOJIEKYJA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSTHHUE BEIIEeCTBa, (PU3MYECKHE BEJIMYMHBI M EIWHULBI HX
U3MEpEHUS, CKOPOCTb.

buonorus: kinerka, opranusm, 3KkocucTema, ouocdepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHepasbl, TOpPHBIE MOPOJIbI, MOJE3HbIE HCKOMAaeMble, TOILIMBO,
pecypchl.

TexHosnorus:: XUMHUYEcKas MPOMBIIUIEHHOCTb, METAJUIYpIrusi, MPOU3BOACTBO
CTPOUTENIBHBIX  MaTEepUajoB,  CEIbCKOXO3SICTBEHHOE  IPOMU3BOACTBO,  IUIIEBAs
MPOMBIIIJIEHHOCTb, dapmarieBTHUECKas MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKUX  IPEenapaTroB, IPOU3BOACTBO  KOHCTPYKLMOHHBIX  MAaTE€pHAJIOB,
AJIEKTPOHHAS POMBIIIJIEHHOCTh, HAHOTEXHOJIOTHUH.
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nepepaboTka
Hroromnopaszneny 13



https://educont.ru/?utm_source=eljur
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

Pazgen 3.KuciopoacoaepxamueoprannyecKuecoeInHeHust

https://educont.ru/?utm_source=el

3.1 Cruptel. ®eHon 3 :
jur
Anpneruasl. KapooHoBbIe
3.2 ACTHA p 7 https://edu.skysmart.ru/
KUCTO0THI. C0XKHBIE 3(DUPBI
3.3 VrieBoasl 3 https://edu.skysmart.ru/
Hroromnopazneny 13

Paznen 4.A30TcoaepxamueoprannecKkuecoeInHeHus

AMUHBI. AMAHOKHUCJIOTEL.

4.1

benkn

Hroro no pazneny

Pa3znen 5. BeicokomouieKkyJisipHblecOeUHEHHS

[Lmactmaccsl. Kayuyku.

3

3

https://resh.edu.ru/

51 2 https://resh.edu.ru/
Bomokuna
Hroro no pazneny 2
OO0111E€ KOJIMYECTBO YACOB 110 34

nporpamme



https://educont.ru/?utm_source=eljur
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
https://edu.skysmart.ru/
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera https://www.yaklass.ru/
https://resh.edu.ru/
Crtpoenue BemecTBa. MHOTOOOpa3ne
1.2 P - P 4 https://resh.edu.ru/
BEIIIECTB
https://edu.skysmart.ru/
1.3 XUMHYECKUE PEAKIUU 6 1 1 https://www.yaklass.ru/
https://resh.edu.ru/
Hroro no pazneny 13
Paszgen 2. Heopranuueckasi Xumusi
https://resh.edu.ru/
2.1 Meramibt 6 1
https://edu.skysmart.ru/
2.2 Hewmeramis 9 1 1



https://edu.skysmart.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/

53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5 https://resh.edu.ru/
BEIIECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus u 'KU3HL
https://www.yaklass.ru/

3.1 XUMHUSA ¥ KU3HDb 4

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3

11 KJIACC yepHOBHK

KoJsinuecTBO 4acoB

DJiekTpOHHBbIE (LM pOBbIE)

Ne n/m  HammeHoBaHme pa3aesioB u Koutpoasubie IIpakTHueckue
Bcero o0pa3oBaTe/ibHbIE PEeCYPChI
TeM NPOrpaMMbl padoTbI padoThI
Paszgen |. BakHelimne xXuMu4ecKkue MOHATHA U 3aKOHbI
. https://educont.ru/?utm _source=eljur
11 XUMHUYECKUH JJIEMCHT. 1
o Hykmumpr.
3aKOHBI COXpaHEHUS MacChl H
1.2. P 1 https://edu.skysmart.ru
SHEPTUU B XUMHUHU
1.3. [Tepuoauueckuit 3aKOH. 1 https://edu.skysmart.ru /



https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://edu.skysmart.ru/

Pacnpenenenue 31€KTpOHOB B
aToMax  3JEMEHTOB  MaJbIX
NEPUOJIOB. Pacnipenenenne
JJIEKTPOHOB B aToMax
3JIEMEHTOB OOJIBIINX MTEPHOIOB.

1.4.

1.5.

[Toso)keHne B MEPUOIUYECKOMN
CHCTEME BOJIOpO/A,
JIJAHTAaHOWUJIOB, AKTHHOWJOB |
HCKYCCTBEHHO MOJTYy4YEHHBIX
2JICMECHTOB

BanenTtHocTh W BaJCHTHBIC
Bo3MokHOCTH. O000IICHHE TeM
O OCHOBHBIX TTOHSATHSIX

Uroro no pazneny

https://edu.skysmart.ru

https://educont.ru/?utm source=eljur

Pazpen |Il. CTpoeHue BemecTBa
OCHOBHBIE BHIBI XUMHYECKOU
cBa3u. MoHHagd M KOBaJleHTHAs
https://edu.skysmart.ru/
91 CBSI3b. MOJIEKYJL.
o Kpucrammueckne — pemérku.
[Tpuunnb MHOT000pa3us
BEIIECTB.
Metanmuueckasn CBSI3b.
2.2. https://edu.skysmart.ru
Bonoponnas cBs3b.
https://edu.skysmart.ru/
53 [IpocTpaHCTBEHHOE  CTpOEHUE

MOJIEKYJT



https://edu.skysmart.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/

2.4.

Crpoenue KpPHUCTAIJIOB.

Kpucrannuyeckue pemérku

Hroro no pazneny

https://edu.skysmart.ru/

Paznea Il1l. XUMHYecKue
peakuuu

Knaccudukanms XAMUYECKHX https://edu.skysmart.ru/
3.1. peakuuii. CxopocTb

XUMUYECKUX PEAKIUH.
39 Karanus. XuMu4eckoe https://edu.skysmart.ru/

paBHOBECHE U YCJIOBHUS €r0

CMEIILICHMUSI.

https://edu.skysmart.ru/

33 Tecr. XHUMHYECKOE

paBHOBECHE.

Htoro no pazneny

Pazpmen V.

PacTBOpBI H

ANICKTPOXUMHUYECCKHE PCAKIIUH.

4.1.

4.2.

JlucriepcHbIE CUCTEMBI.

CriocoObI BBIpaKEHHUSI
KOHIIEHTPALMX PACTBOPOB.
[IpakTnueckas
pabotal.IlpuroroBnenue
pPacTBOPOB C 3aJIaHHOM
MOJISIPHOM KOHUEHTPALUEN.

https://edu.skysmart.ru

https://educont.ru/?utm source=eljur



https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://educont.ru/?utm_source=eljur

DNEKTPOIUTHYECKAs
nucconuanusa BoxopoaHsli

4.3. https://edu.skysmart.ru
II0Ka3aTeEJIb. PeaKHI/II/I HUOHHOT'O
obmeHa
4.4. l'naposns opramirieckix n . https://educont.ru/?utm_source=eljur
HCOPTaHNYCCKUX COCOANHCHUU.
XUMHUYECKHE UCTOUYHUKU TOKA.
4.4. Psn ctanmapTHBIX https://educont.ru/?utm_source=eljur
QJICKTPOJAHBIX IMMOTCHINAJIOB
Koppo3sus metannos u eé
4.6. peaynpexIcHUe. https://edu.skysmart.ru
DIIEKTPOIIH3.
4.7. Konrposeras pabora Ne2 mo https://edu.skysmart.ru
TeMe: XUMUYECKHUE PEaKIun
Htoro no pazneny
Paznen V. Mertauibl
OO61as xapakTepucTuka u
CHOCOOBI MOJTY4YEHUS
5.1. meTamioB. O030p https://educont.ru/?utm_source=eljur
METaJINUYECKHUX DJIEMEHTOB A,
b rpynm.
5.2. Krnaccudukanust menb, WHK. https://educont.ru/?utm source=eljur
5.3. Tirast, Xpow, dkeneso, HUKeI, https://edu.skysmart.ru
IIJIaTUHA
5.4. OKCHIBI ¥ THAPOKCHIBI https://educont.ru/?utm source=eljur



https://edu.skysmart.ru/
https://educont.ru/?utm_source=eljur
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://educont.ru/?utm_source=eljur
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://educont.ru/?utm_source=eljur

MetaiuioB. [IpakTnueckas
pabora 2.Pemienue

OKCIICPUMCHTAJIbHBIX 3a1a4 I10

TeMme «MeTaiib)

5.5.

KonTpoasnas padora Ne3 no

TeMme: MeTainl

https://edu.skysmart.ru

Hroro no pazneny

Pa3znen VI. Hemerasiibl

6.1.

6.2.

6.3.

6.4.

0O0630p HEMETAIIOB UX
CBOICTBO U IPUMEHEHHE

OO01mas xapakTepucTuka
OKCHJIOB HEMETAJIJIOB U
KHCJIOPOJIOCOACPIKAIIUX
KHUCJIOT

OkucnuTenbHbIE CBONCTBA
CEpPHOM M a30THOM KHUCJOT.
Bonopoansie coegunenus
HEMETAJJIOB.

I'eneTnyeckas cBs3b
HEOPTaHUYECKHUX H
OpPTraHUYECKHX BEIIECTB.
[IpakTnueckas pabora
3.Pemenue

OKCIICPUMCHTAJILHBIX 3a1a4 110

Teme «HemeTamieny.

Hroro no pasgeny

https://edu.skysmart.ru

https://edu.skysmart.ru

https://edu.skysmart.ru



https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/

Pa3nen VII. Xumuns u xu3sp

XUMUS B IPOMBIIUICHHOCTH.
7.1. [TpUHIMITE XUMAYECKOTO 1 https://edu.skysmart.ru
POU3BOJICTBA.

XHUMHKO - TEXHOJIOTHYECKHUE
MPUHOUIIBI TPOMBIIIJICHHOTO

7.2. 1 https://edu.skysmart.ru

ITOJIy4YEHUSI METAJLIIOB.
[IpousBoacTBa 4yryHa.
Xumus B ObITy. XUMHUECKast
7.3. MPOMBIIUICHHOCTh U 1 https://edu.skysmart.ru
OKpY’Karolas cpena

Ypoxk 06006111eHUS IO TEMaM
«Oprannueckon XUMHH.

7.4, . 1 https://edu.skysmart.ru
HOI[FOTOBKa K KOHTpOJILHOI/I
pabore.
K 04

7.5. onTpobHas padora No 4 mo 1 1 https://edu.skysmart.ru
TeMme: HemeTaiibl.
4!

7.6 TOroBa KOHTPOIbHAA 1 https://edu.skysmart.ru
pabora (Tect)

Hroro no pazgeny 6

O011ee KOIMYeCTBO YacoB IO MPOTrpamMMe 34 4 3



https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
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