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COIAEPKAHUE OBYUEHUSA

BBenenue. XuMusi KaKk 4acThb €CTECTBO3HAHUA. Erumer- poAauHa XHMUH, AIXAMHUS.
CoBpeMeHHast XUMHUS, €€ TOJI0KUTEIbHOE U OTPUIIATEIbHOE 3HAYCHUE B )KU3HU COBPEMEHHOTO
yesioBeKa, xeMohooust, xeMohuus.

KoanuyecTBeHHbIe OTHOIIEHMS M pacyeTbl B XuMHH. OrmpejeneHue MacCOBBIX
OTHOIICHUN 3JIEMEHTOB B CJIOXHBIX BEIIECTBAX MO XUMHUYECKHM (QopMmyJsiaM. YCTaHOBJICHHE
XUMHUYECKHUX (POPMYI CITOKHBIX BEIIECTB IO MACCOBBIM OTHOIIICHHUSM JIEMEHTOB. pacdeT MacChl
BEIIIECTB, BCTYMAIOIINX B PEAKIIUIO.

MaccoBast 1011 XMMHYECKOTO 3JeMEHTa. BpluncieHue mMaccoBOM JOJIM OJHOTO U3
3JIEMEHTOB B CJIOXKHOM BellecTBe. BbluncieHre MacCoBbIX J0JI€i BCEX IEMEHTOB B CIOXKHOM
BemectBe OnpenencHue npocteimeit Gopmyasl OMHAPHOTO COSAMHEHHS IO MAaCCOBBIM JIOJISIM
BXO/JISIIINX B HETO 3JIEMEHTOB.

Cwmecu BemiecTs, ux kinaccudukanws. [lpuponusie cmecu. CriocoOsI pa3ieseHus CMecei.
BremmonHenue 3ajgaHuii Ha pas/ielieHHe MHOTOKOMIIOHEHTHBIX cMmeceil. OObemHas a0
KOMITOHEHTA Ira30BOM CMECH U PACU€ThI C UCTIOIb30BAHUEM 3TOTO MMOHSATHUS.

PactBopbl, ux kiaccudukamus. PactBopumocts BemiectB. Pemenwe 3amau ¢
WCIIOJIb30BAHUEM TOHSTHUSL «PACTBOPUMOCTH BeEIIECTB». MaccoBast J0Jisi PacTBOPEHHOIO
BellecTBa. PacueT MaccoBOW 10JIM PacTBOPEHHOrO BellecTBAa. BplunciieHHe Macchl
PACTBOPEHHOTO BEIIECTBA W PACTBOPUTENS,, HEOOXOTUMBIX ISl MPHUTOTOBICHUS PaCTBOpA.
Pemenne 3amau Ha pacyeT MaccoBOM JOJIM PACTBOPEHHOTO BELIECTBA MPU BbIIAPUBAHUU,
paz0aBiICHUHM PACTBOPA, €r0 KPUCTALIU3AIMH, JOOABICHUN PACTBOPUTENS U PACTBOPEHHOTO
BellecTBa. Pemienue 3a1a4 Ha pacyeT MacCOBOM J0JIM PACTBOPEHHOIO BEUIECTBA MTPU CMEUICHUH
pactBopoB. [IpaBuiio «kpectay.

Texunueckuit obpazen BemectBa. [Ipumecu. MaccoBast 0 MpUMecel U pacyeTsl,
CBSI3aHHBIE C 9TUM MOHATHEM. Penienue

AHFOpI/ITM pelieHrd PpPAaCUCTHBIX 3aJad IO YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ
(HaxOKJE€HHE MacChl MPOAYKTa/peareHTa no u3eecmuol Macce peareHTa/mpoayKTa). AJropuTM
pelIeHusl pacyeTHBIX 3aJad 10 YPaBHEHHUSIM XMMHUYECKHX peakiuid (HaxoXIeHHe oO0beMa
MPOAYKTa/peareHTa no u3eecmHomy oovemy peareHTa/mpoaykra). PemieHrne pacueTHBIX 3a1ad
110 YpaBHEHUSM XUMUYECKHUX PEAKIMi Ha BBIYMCICHUE MAacChl, 00beMa peareHTa/mpoIyKTa.
Brruncnenus no ypaBHeHHsIM MacChl/00beMa BelecTBa, €CJIM U3BECTHOE BEIIECTBO JaHO B BUJIE
pacTtBopa.

[TnotHOCTh Ta30B. OTHOCHUTENbHAS IMJIOTHOCTH Ta30B. BBIYHMCIEHUS OTHOCUTENBHOM
IUIOTHOCTH Ta30B. PacdeT MOJsIpHOI Macchl ra3a yepe3 ero OTHOCHTENBHYIO TNIOTHOCTh, BBIBOJ
(bopMyI1 MPOCTHIX U CIOKHBIX BELIECTB MO HAMIEHHOW MOJIsIpHOI Macce BeriecTBa. OObeMHbIE
OTHOIICHHA I'a30B IIPU XUMHUYCCKUX PCAKIIHUAX.

Kaaccpl Heopranmueckux coeaumHeHuid. OKCHIBI, OCHOBaHHs, KHUCJIOTBI, CONH, UX
KJIacCU(UKaIUs, WX XHUMHUYECKHE CBOWCTBA M CIOCOOBI moiydeHus. OmnpeneneHue Kiacca
BemlecTBa mMo ero (opmyse. ['eHeTHueckas B3aUMOCBSI3b MEXAY KIacCaMH HEOPraHUYEeCKHX
coeauHeHuil. OCyIIecTBICHHE IIETI0UEK MPEBPAIICHHH.

OKHCINTEIBHO -BOCCTAHOBHUTE/bHbIE peakuuu. OKUCIUTENb, BOCCTAHOBUTEINb.
Oxwucnenue, BOCCTaHOBJICHHE. BemecrBa-okuciureny, BEIIIECTBA-BOCCTAHOBUTEIIH.
PaccranoBka K03(QGUIIMEHTOB B YPaBHEHUAX OKHCIUTEIBHO - BOCCTAHOBHUTEIBHBIX PEAKIIHiA
METOJIOM 3JICKTPOHHOTO OayraHca.



IIJIAHUPYEMBIE PE3YJIBTATbI OBYYEHUSA

JInuHOCTHBIE pe3yJIbTaThl
- 0CO3HaBaTh JUYHYIO 3HAYUMOCTb 3HAHUN M0 XUMUH;
- UCTIBITHIBATh YYBCTBO FOPJIOCTH 32 POCCUUCKYIO XUMUYECKYIO HAYKY U JIOCTH)KEHUS YUCHBIX;
- YBaXaTh U yUYUTHIBATH MHEHUS OKPYXKAIOIIMX K THYHBIM JTOCTHKEHUSAM B U3yUYCHUU XUMUU;
HEO0OXO0JUMOCTH CaMOBBIPKEHUS, CAMOPEATN3AIINN, COIMATBHOTO TPH3HAHMS;
- UMETh YOEXJIEHHOCTh B HEOOXOAMMOCTH Pa3yMHOTO HCIOJb30BaHUS JOCTHKEHHM HAyKH U
TEXHOJIOTHIA;
- CTPOUTH KU3HEHHBIC U MPO(HECCHOHANLHBIC TUTAHBI C YYETOM YCIEIIHOCTH U3YYCHUS XUMUU H
COOCTBEHHBIX TIPUOPUTETOB.
- IPOSIBJIATH UHTEPEC K CAMOIIO3HAHUIO U TBOPUYECKOM NEATEIBHOCTH;
- MPOSBIATH HETaTUBHOE OTHOIIEHUE K JEHUCTBUSAM, HAHOCAILIUM BpEI OKpY KaIoIIeH cpee,
9KOJIOTHH;
- CTPEMHTHCS K CAMOCTOSATEIIFHOMY H3YUEHUIO U HAOTIOACHUIO OOBEKTOB U SIBJICHUH MPUPOIBI;
- 0CO3HaBaTh HEOOXOAUMOCTH COOJIIO/ICHUS IPABUJI IOBEJICHUS B IPUPOJIE;
- y4aCcTBOBAaTh B MOMYJISIPU3ALNN XUMHUECKUX U SKOJIOTHYECKUX 3HAHUH,
- coOuroath npaBuiIa MHGPOPMAITMOHHON OE30MACHOCTH B CUTYAIHMSIX MMOBCEAHEBHOW KU3HU H
npu padote B cetu MHTEpHET.

MeTtanpeameTHbie pe3yJibTAThI

Ilo3nasamensvhote
VYyamuecs 10KHBI yMETh:
- WCIOJIb30BaTh PA3INIHBIC MCTOYHHKH XUMHUYECKOW HMH(POpPMAIUH; YMETh OTOMpATh HYXHYIO
uHbopMalmio, pabotaTh ¢ Hel (BBIOOp, aHaAIW3, paHXKUPOBAHUE, CHUCTEMAaTH3alUg U
UHTEepIpeTanus UHQOpMAaMU  Pa3IMYHOTO BHUAA, OICHKA €€ COOTBETCTBUSA  LIEIH
WH(GOPMAIMOHHOTO IMOMCKA); MOATOTOBUTH HA OCHOBE 3TOT0 aHAIHM3a WH()OPMAIIMOHHBIN MTPOTyKT
U €T0 NPE3CHTAIHIO;
- HAXOJWUTh TPeOyeMBbId HMCTOYHHK HHQPOPMAIMH C TOMOIIBIO JJICKTPOHHBIX KATaJIOTOB H
MOMCKOBBIX cucTteM MHTepHeTa;
- COTIOCTAaBIATH HHPOPMAIIHIO, MTOTYYCHHYIO U3 Pa3IMYHbIX UCTOYHUKOB,;
- pacTo3HaBaTh JJOCTOBEPHYIO U HEAOCTOBEPHYIO MH(POPMAITUIO; PEATU30BLIBATH MPEII0KECHHBIH
YYHUTEJIEM CITOCO0 TIPOBEPKH JIOCTOBEPHOCTH MH(POPMAITUH;
- BBIICTISATH IPOTUBOPEUHMBYIO MH(POPMAIIHIO, CAMOCTOSATEIHHO HAXOAUTH CITIOCOOBI €€ MPOBEPKHU;
- MOAOUPATh WILTIOCTPATUBHYIO, TPaQUUIECKYI0 U TEKCTOBYIO MH(OPMAIMIO B COOTBETCTBUU C
MOCTaBJICHHOM y4eOHOMU 3a/1auei;
- BBIJICIIATH TJIABHYIO U BTOPOCTEIICHHYIO MH(POPMAITUIO B TEKCTaX YICOHUKA U JOMOTHUTEITBHBIX
UCTOYHUKAX UH(OpMAIIHH;
- WCTIOJIh30BaTh HABBIKK CMBICJIOBOTO YTCHHMSI JJIsi COCTABIICHUS W 3aIOJTHEHUS OMOPHBIX CXEM,
KOHCIIEKTOB, INIAHOB, TaOJIHIL;
- COCTaBJIATH [JIAH-KOHCIEKT TEeMbI, UCTIOJIb3Ys pa3IuUYHble HCTOYHUKU UH(POpMAIIHH;
- TPYIIIUPOBAThH U3ydyaeMble 0ObEKTHI B COOTBETCTBHH C UX CYIIECTBEHHBIMH MPU3HAKAMH;
- YCTaHABIIMBATh TPUYNHHO-CJICICTBEHHBIC CBSI3H;
- BBIJICJSITh U CTPYKTYPHPOBATHh MPHU3HAKU OOBEKTOB (SBICHUI) 1O 3aJaHHBIM CYIIECTBEHHBIM
pHU3HAKaM;
- pacro3HaBaTh U AHAIU3UPOBATH UCTUHHBIE U JIOKHBIC YTBEPKACHHUS,
- BBIAICTISATH CYIIECTBEHHBIC IPU3HAKY JIJIsl KJacCU(PUKAIINN, OCHOBAHHUS JUISI CPAaBHEHHUS;
- 00001IaTh MOJIYYCHHBIC TP W3YYCHUH YYCOHOTO MaTepuaja CBEJCHUS W IMPEICTABIATh UX B
CTPYKTYpPHUPOBAHHOM BUJIE;
- BBISIBIISITH UEPTHI CXO/ICTBA U PANUYUS MEX]Yy U3y4aeMbIMU OOBEKTAaMU U MPOLIECCAMU;



- IPE/ICTABIAThH PE3yJIbTaThl CPABHEHUS B BUJIE TAOJIHII,

- moadupaTh MNPUOOPHI (MHCTPYMEHTHI), HEOOXOAMMBIC MJI TPOBEICHUSI HCCICAOBaHUMN
(HaOJTr0 ICHUI, YKCTIEPUMEHTOB, U3MEPCHH );

- IeNaTh BBIBOJIBI HA OCHOBE HAOIMIOICHUH, U3MEPEHUH, SKCTIEPUMEHTOB;

- apryMEHTHPOBATH CBOIO MO3UIIMIO TP paboTe B Mape, rpyIie;

- TMPUBOIUTH apPTyMEHTHI, MOATBEP)KIAIONIME COOCTBEHHOE OO0OOIIEHUE, BBIBOJ C YUYETOM
CYIIECTBYIOIINX TOUYEK 3PEHUN;

- IICTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA ISl IPECTABICHUS HHPOPMAIIH U CO3TAHUS
MPOCTBIX MOJIENICH U3y9aeMbIX 00BEKTOB;

- TpeoOpa30BHIBATH IPEAJIOKCHHBIC MOJIEITN B TEKCTOBBINM BApUAHT MPEICTaBICHU HH(OPMAIUH,
a TaKXe MOJy4YeHHYI0 24 TeKCTOBYIO MH(OpMalMio B MojeiH (Tabiuia, AuarpaMma, cxema) B
COOTBETCTBUU C IMOCTABJICHHOHN y4eOHOI 3a1aueii;

- CTPOUTH IUIAH, CXEMY, QJITOPUTM JIEUCTBUS, HUCIPABJIATh (BOCCTAHABIMBATH, JOIOJIHSITH)
MPEIOKEHHBIA AJITOPUTM HAa OCHOBE UMEIOIITUXCSI 3HAHUI 00 M3ydaeMOM 00bEKTE WUJTH MPOIIECCE;
- (hOpMyIHUPOBATH BHIBOJIBI C UCIIOJIB30BAHUEM JIEIYKTUBHBIX U MHIAYKTUBHBIX YMO3aKIIOUCHH,
YMO3aKJIFOUEHHH MO aHAJIOTUH;

- YMCTb HNPHUMCHATH OCHOBHBLIC MCTOABI ITO3HAHUA (Ha6JIIO[[eHI/I5I, OKCIICPUMCHTA,
MOJCIMPOBAHUS, UBMCPCHUA U T. I[.) AJI N3YUCHUS XUMHUYCCKUX O6’[>CKTOB;
- OPOBOJAUTHL IO CAMOCTOSATC/IIBHO COCTAaBJICHHOMY IINIaHY HCCICOOBAHHC (BKCHepI/IMeHT) Ui

peaTu30BhIBATh MPOEKT IO YCTAHOBIEHUIO OCOOCHHOCTEH 00BEKTa WM IMPOIIECCa, BBHISIBICHUIO
MPUYMHHO-CJICACTBEHHBIX CBSI3€H U 3aBUCUMOCTEH 00BEKTOB (ITPOIIECCOB) MEXKY COOOI;
- (QopmynupoBaTh 0000IIEHUS W BBIBOABI MO pe3yibTaTaM IPOBEIECHHOTO HaOIIOICHMS,
AKCTIEPUMEHTA, UCCIICAOBAHUS U MPE3ECHTOBAThH MOJYYCHHBIE PE3YIbTaThI;
- MCTIOJTH30BaTh MEXIPEIMETHBIE TIOHATHS U TEPMHUHBI, OTPAKAIOIITUE CBSI3H U OTHOIICHUS MEXTY
00beKTaMu, SBJICHUSMH, ITPOIIECCAMH OKPYXKAIOIIET0 MHUPA;
- yYMETh UCHOJb30BaTh OCHOBHBIC JIOTWUYECKUE OIepaluu (aHaiu3, CHHTE3, CpaBHEHUE,
00001IeHne, JOKa3aTeNbCTBO, CHCTEMAaTH3allvs, KilacCHPUKAus © Jp.) NPU H3YyYCHUH
XAMUYECKHX 00BEKTOB;
- YMETh ONPENETATh MEeJId U 3aJla4yi YIYeOHOW M MCCIIeNOBATEIbCKONW NESITEIbHOCTH U MYTH UX
JIOCTIDKCHUS,
- TOTOBUTH COOOIIEHUS/TIPE3CHTAIINY Ha 3aJaHHBIE TEMBI.

Kommynuxamuenwie

VYyamuecs: JOKHbBI YMETh:
- CTPOUTh KOPPEKTHBIC YCTHBIC BHICKA3BIBAHUS, MOJKPEIUISSA UX TPUMEPAMHU;
- y4acTBOBaTh B KOJIJIEKTUBHOM cOope mHbopMaiuu (Ompoc, aHKETHPOBAHUE), TPYMNIIHPOBATH
MOJTyYEHHYI0 HH(POPMAIIHIO B COOTBETCTBHH C TIPETIOKEHHBIMU KPUTCPUIMU;
- JIOTIOJIHSTH OTBETHl M BBICKA3bIBAHUS OJHOKIACCHUKOB B TIPOIIECCE WHIUBHUAYaTbHON WIH
COBMECTHOM JIeSITeIIbHOCTH,
- 33J1aBaTh BOMPOCHI OJTHOKJIACCHUKAM Ha OCHOBE UX OTBETOB, BHICKA3BIBAHUH, COOOIIICHHIA;
- KOHCTPYKTHBHO B3aWMOJICHCTBOBATH B TPYIIE/IIApe B MPOIIECCE COBMECTHOMN JACSITEITLHOCTH;
- mpeJiaraTh MOMOIIb CBOMM TOBAPHILAM B CIy4yae BO3HUKHOBEHHMS 3aTPyJAHEHUN B MpoIEcce
pelieHus yueOHbIX 3a/1a4 U BBITIOTHEHUS 3aaHHIA;
- OCYUIECTBIIATh COBMECTHYIO JAESTEIHHOCTH (JIOrOBapUBAaThCS, paCHpeleNaTh OOS3aHHOCTH,
MOJAYUHATHCS, JIUIUPOBATh, KOHTPOJIUPOBATH CBOIO PabOTy) B COOTBETCTBUU C IpaBUJIaMU
pEUYEBOr0 ATUKETA;
- OIICHMBAaTh IMOJYYCHHBIH COBMECTHBIN pe3yibTaT, CBOM BKJIaa B oOIIee NeJI0 U XapakTep
JIEIOBBIX OTHOILICHHIA;
- TPOSIBIATH yYBaOKCHHWE K TMapTHEpaM IO COBMECTHOH paboTe, CaMOCTOSITELHO pa3periarh



KOH(JIUKTBL;
- OCYIIECTBIIATH B3aUMOKOHTPOJIb 1 KOPPEKIUIO TPOIIECCa COBMECTHOM JACATEIBHOCTH;
- CIIEANTH 3a COONIOJCHUEM IPOLEAYpbl OOCYXKIEHHS, 3a/JaBaTh BONPOCH HA yTOYHEHUE WU
NOHMMaHHE UJIeH JPYT apyra; COMOCTAaBIISATh CBOU CY)KICHUS C CY)KICHUSMH APYTHX YYACTHUKOB
JMasora.

Pezynamuenovie
Yuamuecs J0JKHBI yMETb:
- CAaMOCTOSITENILHO IJIAHUPOBATh ACATENbHOCTh (HaMeuaTh 11eJb, CO3/1aBaTh AITOPUTM, OTOUPATh
1esiecooOpas3Hble CIocoObI pelieHus yueOHo! 3a1a4n);
- OILIEHUBATh CPEICTBA (PECYPCHI), HEOOXOAMMBIE VISl PEIICHUS YIeOHO-TT03HABATEIBHBIX 33]1a4;
- OTCJICKMBATh COOCTBEHHOE MPOJBIKCHNE NP BBHITOJHEHUH ONPEACICHHBIX YUYEOHBIX 3374,
U3yUYEHHUH TEMBI C UCIOJIB30BAHUEM KOHTPOJIBHOTO CIIUCKA 3HAHUN M YMEHUH;
- IUIAHUPOBAaTh CBOM JCWCTBUS WHAMBUIYaJIbHO, B TMape/Tpymnrne B COOTBETCTBHH C
MIOCTABJICHHBIMU 33/1a9aMH 110 U3yYEHHUIO TEMBI;
- OCYIIECTBISTH KOOPIWHALMIO COOCTBEHHBIX JICHCTBUI IPH BBHINOJHEHUH ONPEACICHHBIX
3aJaHuM;
- oneHuBaTh 3()(HEKTUBHOCTH B3aUMOJCHCTBUS NpU pabdOTe B Mape/rpynre B COOTBETCTBUU C
KPUTEPHSIMH, TIPEITIOKCHHBIMH YUUTEIIEM;
- OCYIIECTBIISATH KOHTPOJIb pe3yiIbTaTa (MIPOAYKTa) U IpoLecca AesITeIbHOCTH (CTEIIeHb OCBOCHHUS
crioco0a JIeHCTBHA) MO 33aHHBIM U/UIIM CAMOCTOSITEIILHO OIPEICIIEHHBIM KPUTEPUSIM;
- BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHEHHBIX
CUTYAIHii, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;
- OOBSCHATH NPUYMHBI yCIIeXa/Heyaad B AEATEILHOCTH.

IIpeamMeTHbIe pe3yabTaTHI:
- pacKpbIBaThb CMBICII U PACCUUTHIBATh OCHOBHBIX XMMHMYECKHX IOHATUH: aTOM, MOJIEKYyJa,
XUMHUYECKHH JJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEUIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPO/IHAs), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAsh W MOJIEKYJSpHAs Macca, KOJIHYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasl JOJs XMMHYECKOTO 3JIEMEHTa B COCIMHEHUH,
MOJISIpHBIH 00BEM, OKCHJ, KHCIIOTAa, OCHOBaHHE, COJIb, AJIEKTPOOTPHUILATEILHOCTh, CTENEHb
OKHCIICHHS, XUMHUYeCKasl peaKius, KIACCU(PHUKAINA PEaKIHii: peakiiu COCIUHEHHs, PEeaKlInuu
pa3OKEHUs, PEaKIMU 3aMEIICHHs, pPEaKIuu OOMEHa, JK30- W JHIOTEPMUYECKHE PEaKIHH,
TETIIOBOM 3P EKT peakluu, SAPO aToMa, HIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTAaJIb, PAIIyC
aToMa, XMMHUYecKasl CBs3b, MOJSPHAs M HEMOJSpHAs KOBAJICHTHAs CBs3b, MOHHAS CBS3b, MOH,
KaTHOH, aHUOH, PaCTBOP, MAacCOBas JI0JIsl BelIecTBa (ITPOIICHTHAS KOHIIEHTPAIHs) B paCTBOPE;

- WUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MIOHATUI U IIPUMEHSTh 3TH IIOHATHS IIPU
ONMCAHUM BELIECTB U UX MPEBPALECHNN;

- HCIOJIb30BaTh XMMUYECKYI0 CHMBOJMKY JUIS COCTaBlIeHUS (OpPMYJ BEIIECTB M ypaBHEHHI
XUMUYECKUX PEAKLIUM;

- OIPENENSITh BaJICHTHOCTh ATOMOB AJIEMEHTOB B OMHApPHBIX COCAMHEHMSIX, CTETIEHb OKUCIICHUS
9JIEMEHTOB B OWHApHBIX COCIUHEHHSX, MPUHAAJIC)KHOCTh BEIIECTB K OMpPENeIEHHOMY Kiaccy
coenuHeHuH Mo (GopMyiiaM, BUJ XUMUYECKOU CBSI3U (KOBAJICHTHASI U MIOHHAS) B HEOPTAaHMUYECKHIX
COEIMHEHUSX;

- packpsiBaTh cMmbici [lepuoanueckoro 3akona /. 1. MenaeneeBa: JeMOHCTPUPOBATh IOHUMaHUE
NEPUOINYECKON 3aBUCHMOCTH CBOWCTB XHMMHYECKHMX DJJIEMEHTOB OT HX IIOJOXKEHHS B



[leproauueckoii cuctTemMe, 3aKOHOB COXPAHEHHS MacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOT'O y4€HHs], 3aKOHa ABOTajpo;

- OIMCHIBATh M XapakTepu3oBaTh TabauuHyro (opmy [leprmomudeckold CHCTEMBI XUMUYCCKUX
3JIEMEHTOB: pasjinyaTh MOHATHS «IJIaBHas noArpynna (A-rpynmna)» u «mobounas noarpymmna (b-
rpymnmna)», Maible U OOJbIINE MEPHOIbl, COOTHOCUTH 0003HAYCHHSI, KOTOPhIE UMEIOTCS B Ta0JIUIIe
«Ilepuognueckass cucrema xumuueckux odieMeHtoB JI. WM. MeHneneeBa»y ¢ 4YUCIOBBIMU
XapaKTePUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsn sjpa, odiiee
YHUCJIO JIEKTPOHOB U PACIPEICSICHUE UX TI0 AJICKTPOHHBIM CJIOSIM);

- KJ1acCU(UIUPOBATH XUMUYECKUE PJIEMEHThI, HEOPTAHMUECKHUE BEIIECTBA, XUMUICCKUE PEAKIIHHI
(10 YKCITy ¥ COCTaBYy YYacTBYIOLIUX B PEAKLUHU BEIIECTB, MO TEIIOBOMY 3D (DeKTy);

- XapaKTepu30BaTh (OMMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPIKAasl ONIUCAHUE IIPUMEPAMH MOJIEKYJISAPHBIX YPAaBHEHUN COOTBETCTBYOLIUX XUMUYECKUX
peakuui;

- TIMPOrHo3upoOBaTb CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT HX Kad4€CTBCHHOI'oO COCTaBa,
BO3MOJXHOCTHU IMTPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHLIX YCIIOBUAX,

- BBIYHUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJIO
XMMHYECKOI0 3JIEMEHTa Mo (opMyJie COEIUHEHMs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
MPOBOAUTD PACUETHI [0 YPABHEHUIO XUMUYECKOM PeaKIuy;

- IPUMEHATh OCHOBHBIE OIIEPALIMU MBICIUTENBHON JAEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00o011eHne, CUCTEMATH3AIIMIO, KIacCU(UKAIUIO, BISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBS3EH —
JUISL U3y4YEHUs CBOMCTB BEUIECTB M XMMHUYECKUX PEaKIMH, €CTECTBEHHO-HAayYHbIE METObI
MO3HaHUS — HAaOJI0IeHNEe, U3MEPEHNE, MOIETUPOBAaHNE, IKCIIEPUMEHT (PeasibHbIN M MBICIICHHBIN );

- CJIeI0BaTh MPaBUJIaM IOJIb30BAaHMS XUMHUYECKOW TOCY 101 1 1a00paTOpHBIM 000pyIOBaHHUEM, a
TakKe MPaBUIaM OOPAIICHUS C BEMIECTBAMHU B COOTBETCTBHH C WHCTPYKITUSMH IT0 BBITIOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO IMOJYYECHHIO M COOMpPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposia W KHCIOpOJa), MPHUTOTOBICHHIO PACTBOPOB C OMpPENeIEHHONH MacCOBOWM Joieid
pacTBOPEHHOTO BEIIECTBA, IUTAHUPOBATh W TIPOBOJUTH XUMHUYECKHE OSKCIIEPUMEHTHI TIO
pacro3HaBaHUIO PACTBOPOB IEJIOYEH W KHUCIOT C TOMOIIBI0 HHANKATOPOB (JIAKMYC,
dbeHondTanenH, METHIIOPAHXK U JPYTHUE);

- OMPCACIIATh TOT UJIN WHOM THTI paCHGTHOﬁ 3aa4ur; aHaJIM3UPOBATh YCJIOBUA 3a/la4U; BBISABIIATH
XUMHUYCCKYIO CYIITHOCTD 3aaa4n, COCTABJIATh YPABHCHHUA BCECX XUMHUYCCKUX ITPOLCCCOB, 3aIaHHBIX
B YCJIOBUAX 3aJla4yM; YCTaHABJIMBATL CBA3W MCKAY HNPUBOAMMBIMHU B 3aJaduc BCJIMYHMHAMHU C
MOMOUIbI0 TPONOPIHUI WM anreOpandyeckuX ypaBHEHUH; YUUTHIBATb COOTHOIIECHUS MEXIy
eIUHUIIAMUA MEXKIyHapoaHOW cuctemMor ¢usnueckux BenmumunH (CH) M BHECHCTEMHBIMHU
eAMHUILIAMU; TIPOU3BOAUTh MaTEMaTHUYECKHE PacueThl; MCIOIb30BaTh HECKOJIBKO CIOCOOOB MpHU
pEIIeHUH 3a1a4H.



TEMATHYECKOE INTAHUPOBAHHUE

/1

KoHTponbHbIX

HaumeHnoBanue pa3aciioB U TEM IMPOTrpaMMBbI pa60T

Bcero yacos

BBenenue

OcCHOBHBIE 3aKOHBI U IOHATHUS XUMHAHA

(e0)

KonnuyecTBeHHBIC OTHOILICHUS B pacyYCThl B XUMHUU 1

Kiaccel HEOpraHn4eckux CoeTMHEHUI

OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC pcaknuuu

OO W|IN| -

[ToBTOpeHue u 006001IeHNE 3HAHUIT

RININ

NTOI'O !

34 yaca

INOYPOYHOE IIJIAHUPOBAHUE

Tema

Jlara

BBeaenue

XuMus KaK 9acTh €CTECTBO3HAHUA. Erumner- poarHa XUMHHU, AJIXUMUS.
COBpCMeHHaH XUMHU, €€ IMMOJIOKUTCIIBHOC U OTPHUIATCIIBHOC 3HAUYCHUC B JKU3HU
COBPEMECHHOTI'O YCJIOBCKA.

01.09.2026

OcHOBHBIE 3aKOHBI M IOHATHA XUMHUH — 8 yacoB.

[TpocThle u clloKHBIE BEIIECTBA. 3aKOH MOCTOSHCTBA COCTaBa. XUMUYECKHE
dopmyisl. [lanbToHUIBI, GepTOIIHIBL. MONEKYISpHOE U HEMOJIEKYIISIPHOE
CTPOEHHUE BEIECTB.

08.09.2026

Bunapusie coequnenns, ux Ha3Banus. CocraBienue Gpopmysr OMHAPHBIX
COE/IMHEHUH 10 BAJIEHTHOCTH XMMUYECKUX dJIeMeHTOB. OnpeieneHue
BAJICHTHOCTEH JIEMEHTOB 10 (opMyIaM OMHAPHBIX COSAMHEHUI.

15.09.2026

BI)I‘-II/ICHGHI/IH MaACCOBBIX OTHOIHeHI/IfI XUMHWYCECKHUX DJIECMCHTOB B COCAMHCHUAX.
Perenre 3a1a4 pa3HbIX TUIIOB C UCIIOJb30BAHUEM MACCOBBIX OTHOIIICHHM
9JIEMEHTOB. YCTAHOBJICHUE XUMHUECKUX (HOPMYJI CIIOKHBIX BEIIECTB IO
MaCCOBBIM OTHOIICHUSAM 2JICMCHTOB, pvaeT MaccChbl B€IICCTB, BCTyr[aIOHH/IX B
PEaKIHIO.

22.09.2026

Pacuersl mo xumMudeckuM (HopMyJiam: BEIYUCICHUE OTHOCUTEIHLHON MOJIEKYIISIpHOU
MaccChl 1 MaCCOBOM JIOJIM XMMHUYECKHX 3JIEMEHTOB.

29.09.2026

BriBo xumMudeckoii (hopMyIThl BEIIECTBA MO H3BECTHBIM MACCOBBIM JOJISIM
9JIEMEHTOB (pacyeTHbIE 33/1a4H).

06.10.2026

3aKkoH COXpPAaHCHUS MAaCChbl BCIICCTB. Pemrenue 3am1a4d ¢ MCIOIb30BaHUEM 3aKOHA
COXPAHCHUS MACCBI BEIICCTB.

13.10.2026

Xumunueckue ypaBHeHus. Katanuzatop. TUIIbI XUMUYECKUX PEAKIIHMI 1O
KOJINYECTBY U COCTaBY PEAareHTOB U MPOIYKTOB, TEIIIOBOMY 3(PPeKTy,
arperaTHOMY COCTOSIHUIO pEAreHTOB U IPOAYKTOB, HAJTUYMIO KaTaJIM3aTopa.

20.10.2026

[IpakTrkyMm Mo paccTraHOBKE KO (UIIMEHTOB B yPaBHECHHSIX peakuil 1
OIIpE/ICTICHUH TUIA XUMHUYECKON PeaKInu.

10.11.2026

KoJsmmyecTBeHHbIE OTHOIIEHUSI 1 pacyeThbl B XxuMum — 20 yacon

10

Cwmecu BeriecTB, ux kinaccudukanus. [Ipupoansie cmecu. CiocoObl pa3aencHus
cMecel. BollloniHeHUe 3aJaHui Ha Pa3[esIeHHe MHOTOKOMIIOHEHTHBIX CMECEH.

17.11.2026




11 | OGbremHast 101 KOMIIOHEHTA Ta30BOM CMECH M PacueThl ¢ UCTIONb30BaHueM 3Toro | 24.11.2026
TIOHSITHSL.

12 | PactBopsl, ux knaccuukanus. PacrBopumocts BemecT. Pemenue 3amau ¢ 01.12.2026
UCIIOJIb30BAHUEM TOHSTHSL «PACTBOPUMOCTD BEIIECCTBY.

13 | IlpakTuKy™m IO PEIICHHIO 3a/1a4 C MCIIOJIb30BAaHHEM MOHSATHUS «PACTBOPUMOCTD 08.12.2026
BEIIIECTBY.

14 | BelunciieHue Macchbl PaCTBOPEHHOTO BEIIECTBA U PACTBOPUTES, HEOOXOAUMBIX 15.12.2026
JUIs IPUTOTOBIICHUS] pacTBOPA

15 | Pemenue 3aa4 MOBHIIEHHON CIIOKHOCTH 110 TeMe «PacdeTs! coctaBa pactBopoBy | 22.12.2026

16 | MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA M PACUYETHI C UCTIOIb30BAHUEM 3TOIO 29.12.2026
TOHSITHS.

17 | Pewenue 3a1a4y Ha pacyeT MacCOBOM J0JIM PAaCTBOPEHHOT'O BELLIECTBA IPU 12.01.2027
BBIITAPUBAHUH, pa30aBICHIH PACTBOPA, €0 KPUCTAILTH3AIMH, T00aBICHUN
pPacTBOPUTEIIS M pPACTBOPEHHOTO BEIIECTBA.

18 | Pemenue 3aa4y Ha pacyeT MacCOBOM JIOJIM paCTBOPEHHOTO BEIIECTBA ITPH 19.01.2027
cMeneHHH pacTBOpoB. [IpaBuio «kpectay.

19 | Texauueckuit oOpa3zern BemecTsa. [Ipumecn. MaccoBast 10151 mpuMecei u 26.01.2027
pacueTsl, CBSI3aHHbIE C ITUM TOHSITHEM.

20 | Monb, KOTMYECTBO BEIIeCTBa, MOJIsipHas Macca. OnpeaeneHue KoIu4ecTBa 02.02.2027
BEIIECTBA 10 €T0 Macce. BrlumcieHne Macchl JaHHOTO KOJIMYECTBA BEIIECTBA.

21 | 3akon ABorajapo. Uucno ABoraapo. MomnsipHblii 00beM ra3os. 09.02.2027

22 | PacdeTsl ¢ mpuMEHEHUEM YKclia ABOTApO U MOJISIPHOTO 00BeMa ra30B. 16.02.2027

23 | AnropuT™ penieHHs pacyeTHBIX 3a/1a4 110 YPaBHEHUSIM XUMHUYECKUX PEeaKInui 02.08.2027
(Hax0KJIeHHE Macchl MPOYKTa/peareHTa o N3BECTHOIM Macce peareHTa/mpoayKTa)

24 | AnropuT™ penieHHs pacdeTHBIX 3a/1a4 110 YPaBHEHUSM XUMHUYECKUX PEeaKInui 09.03.2027
(HaxoxJeHne oObeMa MPOAyKTa/peareHra mo u3BECTHOMY 00beMy
peareHTa/mpoyKTa)

25 | Pemienue pacyeTHBIX 3a/1a4 MO YPAaBHEHUSM XUMHUYECKUX PEaKIIUi 16.03.2027

26 | IlmotHOCTH Ta30B. OTHOCHTEIBHAS IFIOTHOCTH Ta30B. BeraucieHus 23.01.2027
OTHOCHTEJIbHOM TJIOTHOCTH T'a30B.

27 | PacdeTr MOISIpHOW MacChl ra3a 4epe3 ero OTHOCUTEIBHYIO TUIOTHOCTh. BhIBOA 06.04.2027
(GOopMyIT MPOCTHIX U CIOKHBIX BEIIECTB.

28 | OOBbeMHBIC OTHOIICHHS Ta30B MPU XUMUYECKHUX PEAKITHAIX 13.04.2027

29 | KonrposnpHas paboTa Mo penIeHuto 3a7a4 pa3HbIX TUIIOB 20.04.2027
Kunaccel Heopranu4eckux coeJUHEHNH — 2 yac

30 | Okcubl, OCHOBAHMSI, KHCIIOTHI, COJIH, UX KJIACCU(DUKAIIUS. 27.04.2027

31 | OcyuiecTBieHue enoYeK MpeBpalleHnil ¢ HEOPraHNYeCKUMU BEIIeCTBaMU 04.05.2027
OkucauTebHO-BOCCTAHOBUTEIbHBIE peakuun (OBP) — 2 yaca

32 | Crenenb okucienus. OKUCIUTENL U BOCCTAHOBUTEDL, OKHUCIECHHE U 11.05.2027
BOCCTaHOBJICHHE, YIIPAKHEHHUS 10 MX ONIPEIEICHUIO

33 | PaccranoBka ko3¢ ¢puimenToB B ypaBHeHHsIX OBP MeT0/10M 371€KTpOHHOTO 18.05.2027
OasaHca.

34 | Pe3epBHBI ypOK 25.05.2027

YYEBHO-METOJUYECKOE OBECIIEYHEHHE OBPA30BATEJIBHOI'O ITPOIECCA
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