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I[InanupyemMble pe3ybTaThl

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TPeOOBAHUS K PE3yJIbTaTaM OCBOCHHS O0YUYAIOITUMHUCS MPOrPaMM CPEIHETO o0mero oopa3oBanus (JIMYHOCTHBIM,
MeTanpeaMETHBIM U MpeaIMeTHbIM). HaydHo-MeTonu4yeckoil OCHOBOM Ui pa3paOOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS MPOTPAMM CPEIHEro
o011ero 00pa3oBaHus SBIISETCS CUCTEMHO-EATEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUM ¢ CHCTEMHO-/IEATEIHHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS IMpenMera «XUMHs» Ha YpPOBHE
CpeIHEero o0mero 00pa3oBaHus BBICICHBI CICYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIUMUCS POCCHUMCKONW TIpa)IaHCKOW WACHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIbHOCTH H
CaMOOMPE/ICICHHIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

[EJICHAIIPABJICHHOE Pa3BUTHE BHYTPCHHHUX YOEXKACHUI JTMYHOCTH HAa OCHOBE KITFOUYEBBIX [[EHHOCTEH U UCTOPUYECKHUX TpaaulUii 0a30BOM HAyKU
XUMUH;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIMXCs PYKOBOJCTBOBATHCS B CBOCH JEATEILHOCTU LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH, MPUCYITUMU
1IEJIOCTHOM CUCTEME XMMUYECKOTO 00pa30BaHMS;

HAJIMYUE MPABOCO3HAHMS SKOJIOTHYECKON KYJIbTYpPhI i CIIOCOOHOCTU CTaBUTh LIETTU U CTPOUTH )KU3HEHHBIE TIIAHBI.

JIM9HOCTHBIE PEe3yabTaThl OCBOCHHUS MPEAMETa « XUMUS» JIOCTUTAIOTCS B €IMHCTBE YICOHON U BOCIIUTATEIHLHON JIEATEIIBHOCTH B COOTBETCTBUU
C TYMaHUCTHYECKUMHU, COLUOKYIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU [IEHHOCTSAMU U HJI€aJlaMH POCCUNUCKOTO IPa)IaHCKOTO 00IIECTBa, MPUHATHIMU
B 00IECTBE HOpPMaMH W TPaBUJIAMH TIOBEJICHUS, CIIOCOOCTBYIONIMMH IPOIECCAM CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBECHHOT'O CTAHOBJICHHUS
JUYHOCTH 00YYarOIINUXCSl.

JIM9HOCTHBIE PE3ylbTaThl OCBOCHHUS TIpeaMeTa «XUMHUS» OTPaxaroT CHOPMHUPOBAHHOCTH OIBITA IO3HABATEIILHOH M IMPAKTUYCCKOM
NEeSTENIbHOCTH 00YJaIOIIUXCS IO PeaTu3alliy MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIe B YaCTHU:

1) rpa:x1aHCcKOro BOCIIMTAHUA:

OCO3HaHHUS 00Yy4JaIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX MTPaB M 00sI3aHHOCTEH, YBaKEHHS K 3aKOHY U TIPABOIIOPSIKY;

MPEJICTABJICHHS O COITMATBHBIX HOPMAaX ¥ MPaBUIaX MEKIUNIHOCTHBIX OTHOIIEHUH B KOJIJICKTURBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AESITENPHOCTH MPU CO3/aHUU YYEOHBIX MPOEKTOB, PEUICHUH Y4eOHBIX W MO3HABATEIbHBIX 3aj1ad,
BBITIOJTHCHIH XUMHYECKHUX YKCIICPUMEHTOB;

CIIOCOOHOCTH TMOHUMaTh W TPUHUMATh MOTHBBI, HaMEPEHWs, JOTUKY WM apryMEHThl IPYIHMX NpHU aHAIM3€ Pa3INYHbIX BUIOB YueOHOU
JeSITEIIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

IIEHHOCTHOTO OTHOIIEHUS K UICTOPHYECKOMY U HAYYHOMY HACIIEANIO OTEYCCTBCHHON XUMUU;

YBa)KEHHSI K TPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUUYECKOTO MPUMEHEHUS XMMHUH, OCO3HAHUS TOTO, YTO JOCTIKEHUS HAYKH €CTh
pe3yJIbTAT JUTUTEIBHBIX HAOJFOICHUH, KPOITOTIUBBIX SKCIIEPHUMEHTAIBHBIX IIOUCKOB, IIOCTOSTHHOTO TPY/1a YUYEHBIX U TPAKTHKOB;

WHTEpeca M TMO3HABATEIIbHBIX MOTHBOB B TMOJYYCHHH U TOCIEAYIOIIEM aHalnu3e WHPOPMAIMU O MEePEAOBBIX IOCTHKCHHUIX COBPEMEHHOMN
OTEUECTBCHHON XUMUHU,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:



HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOTI'O TIOBEICHHUS;

CIOCOOHOCTH OIICHMBATh CHUTYallH, CBA3aHHBIE C XUMHUYECKUMH SIBICHUSMH, M TMPHUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSACh HA
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TFOTOBHOCTH OLIGHMBAaTh CBOE IIOBEJACHME M IOCTYNKM CBOMX TOBAPUIIEH C MO3MLMHA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HaHHUE
IOCJIECTBUM ITUX MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

IIOHUMaHMs IIEHHOCTEH 3/10pOBOro M Oe30macHoro oobpasa KH3HM, HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOLIEHHS K COOCTBEHHOMY
(GU3nIEeCKOMY M ICUXUYECKOMY 3/I0POBBIO;

coOJIr0IeHMsI ITpaBUJI 0€30MaCHOro OOPAIEHHs C BEIIECTBAMU B OBITY, IOBCEJHEBHOM JKU3HU U B TPYIOBOMU J€ATEIBHOCTH;

IOHUMAaHMs [IEHHOCTU MPaBWJI MHIUBUIYaJIbHOIO U KOJUIEKTUBHOIO 0E€30IaCHOTO MOBEJEHHS B CUTYalUsAX, YTPOKAIOIIUX 30POBbIO U KU3HU
JIIOJICH

OCO3HAHMsI IOCTEJICTBUM U HENIPHUTHS BPEIHBIX IPUBbIUEK (YHOTPEOIEHUS aJIKOroJisl, HAPKOTUKOB, KYPEHU);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIEI0BATENbCKON EsITeIbHOCTH, OOLIECTBEHHO IOJIE3HOW, TBOPYECKOM M JAPYrMX BUAAX
JeSITEIIbHOCTH;

YCTAHOBKH Ha aKTMBHOE Y4acCTHE B PELICHUH MPAKTUYECKUX 3a/1a4 COLMAIbHOM HAalpaBIEHHOCTH (B paMKax CBOEI0 Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3yUEHHIO MPO(ECcCHii pa3IndHOro poJia, B TOM YHCJIe HA OCHOBE IMPUMEHEHHUS IPEAMETHBIX 3HAHUHN 110 XUMUH;

YBa)KEHUs K TPYAY, JIOJSM TPYZAa U pe3ysibTaTaM TPYIOBOH JEATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY MHJMBUIYaJbHOW TpaeKkTOpuu oOpa3zoBaHus, Oyayuieil mpodeccunm U peain3alud COOCTBEHHBIX
KU3HEHHBIX IIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTHYECKH 11eJ1eCO00pa3HOro OTHOLIEHUS K IPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHMMAaHHUS TJ100aIbHOTO XapaKTepa SKOJIOTMUYECKHUX MPOoOsIeM, BIUSIHUS S3KOHOMUYECKHX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLMANIbHOM
Cpelibl;

OCO3HaHUS HEOOXOIMMOCTH UCIOJIb30BaHUS JOCTHXKEHUN XUMHHU JUIsI PEIIEHUs] BOIIPOCOB PAI[MOHAIBHOTO MIPUPOI0NOIB30BaHUS;

AaKTUBHOTO HENpUATHS JEHUCTBHM, NPHUHOCSIIMX BpeI OKpY)KAIOLIeH NpPUPOAHON cpelne, yMEHHs NPOTHO3MPOBATH HEOIAroNnpHUsITHbIE
9KOJIOTMYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX JIEUCTBUI U MPEAOTBPAILATh UX;

HaJIMYUS Pa3BUTOIO DKOJOTUYECKOTO MBIIIJIEHHS], IKOJIOTHYECKON KYJIbTYpPBI, OIBITA AECSITEIBHOCTH KOJIOTHMYECKON HANIPABIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B IO3HABAaTEIbHONW, KOMMYHHKAaTUBHOM W COIUAIBbHON IPAKTUKE, CIOCOOHOCTH M YMEHHUS AKTUBHO HPOTHUBOCTOSTH
uzaeosioruu xemohoouu;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHMMAaHUA crieNU(UKA XUMHUH KaK HayKHd, OCO3HAHUS €€ POJu B (POPMUPOBAHUH PALMOHAIILHOTO HAYYHOTI'O MBIIUIEHHUSI, CO3JaHUH LIETTOCTHOTO
NpEeCTaBICHUs 00 OKPY)KAIOLIEeM MHpE KaK O €IMHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUHU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pelieHur mpodiem
COXpaHEHHUsI IPUPOJAHOTIO PABHOBECHS;



yOeKIEHHOCTH B 0COOOI 3HAYMMOCTH XUMHH JUIsl COBPEMEHHOW LMBMIIM3ALMU: B €€ TyMaHUCTHUYECKON HAIpPaBICHHOCTU U BAXKHOW POJIM B
CO3/IaHMM HOBOM 0a3bl MaTepUAIbHOM KYJIBTYpHl, pEIIEHUH TJI0OATbHBIX NPOOJIEeM YCTOMYMBOIO PAa3BUTHUSA UYEJIOBEYECTBA — CHIPHEBO,
SHEpPreTU4ecKoi, MUILEBOM M 3KOJIOIMYecKoM 0e30MacHOCTH, B Pa3BUTHM MEIULUHBI, 00ECIECUEHUH YCIOBUN YCHELIHOIO TPyJda U HKOJOTHYECKU
KOM(OPTHOM KU3HU KKIOTO WieHa 00IECTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: IMOHMMAHMs CYIIHOCTH METOAOB IIO3HAHMSA, UCIOJIb3YyEeMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH
HCIIOJIB30BATh IOJYYAaCMbIC 3HAHUWA [JIA aHalln3a U 0OBSICHEHHNS SIBIIEHUN OKpYXaromero Mupa u nNpoucxoasamux B HEM H3MCHCHHﬁ, YMCHHA [CJIaThb
000CHOBaHHBIE 3aKJIFOYEHHS] HA OCHOBE HAYUHBIX (DAKTOB U UMEIOLIMXCS JAaHHBIX C LIEJIbIO TOJy4YEHHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO UCIIOIb30BATh XUMUYECKIE 3SHAHUS JJI pCIICHUA HpO6JI€M B PCAJIbHBIX JKU3HCHHBIX CUTYAllUAX;

UHTEpeca K NO3HAHUIO U UCCIIE0BATENIbCKOM NesATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEIPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K AKTUBHOMY IOJIyYEHHIO HOBBIX 3HAaHUN IO XMMHUH B
COOTBCTCTBHUHU C X XU3HCHHBIMU HOTpe6HOCTHMI/I;

UHTEpeca K 0COOEHHOCTSM TPYZAa B PA3JIMUHBIX cepax NpopheccnOHAIbHOM e TeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertarnpeMeTHbIe pe3yIbTaThl OCBOEHHs yU€OHOT0 npeMeTa « XUMHUs» Ha YPOBHE CPEIHEro 00Iero oopa3oBaHMsl BKIIOYAIOT:

3HaUUMBIC I (OPMHPOBAHUS MHPOBO33PEHUS OOYYAOMIMXCS MEXIUCIUIUIMHAPHBIC (MEXKIpPEIMETHbIC) OOIMICHAYYHBIC IOHSITHS,
OTpa’karollye LEeJIOCTHOCTh HAyYHOH KapTUHBI MUpa U crielUu(pUKY METOJIOB IT03HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BELIeCTBO,
DHEPTUs, SBJICHUE, MPOIEeCC, CHCTeMa, HAaydyHbIH (DaKT, NMPUHLHMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIEJOBaHUE, HAOIIOJCHHUE,
U3MEpEeHUe, IKCIEPUMEHT U JIpyTue);

YHUBEpCaJbHbIE y4eOHBbIC JCHCTBHUS  (ITO3HABAaTENbHbIE, KOMMYHHKATHBHBIC, pPETYJISITHBHBIC), oOOecrneynBamomme Q(OpMHUPOBAHUE
(YHKLIMOHAIBHON IPAMOTHOCTH U COLIMATILHOM KOMIIETEHLIUU 00YYarOLINXCS;

CIOCOOHOCTh OOYYAIOMIMXCSl MCIOJIb30BAaTh OCBOCHHBIE MEXKIUCHUIUITMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS W YHHUBEPCAJbHBIC ydeOHBIC
JIeCcTBUS B MO3HABATEILHON M COLIMATIBHOM MpaKTHKe.

MeTaHpeI{MeTHBIe pPE3YIbTATBl  OTPAXKAKOT  OBJAJACHHUC YHHBCPCAJIbHBIMU y‘~I€6HI)IMI/I IMO3HAaBATCJIbHBIMHA, KOMMYHUKATUBHBIMU U
PETyISATUBHBIMU JIEHCTBUSAMHU.

Osgiiajienne YHUBEPCAIbLHBIMH Y4eOHBIMHU MO3HABATEIbHBIMH A€l CTBUSIMH:

1) 6a3oBbIe JIOrNYecKe 1eMCTBUSA:

CaMOCTOSITENIFHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIpeNeNATh LIEIH JAEATEIbHOCTH, 3ajlaBasl MapaMeTpbl U KPUTEPUU UX JIOCTUKEHHUS, COOTHOCUTH PE3yJbTaThl AESITEIbHOCTH C MOCTABICHHBIMU
EISIMU;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHHMH NMPHUEMBI JIOTHYECKOIO MBILIUIEHUS — BBIJICJATh XapaKTepHbIe MPU3HAKU MOHATHH M YCTaHABIUBATh MX
B3aUMOCBA3b, UCITIOJIb30BaTh COOTBCTCTBYIOIINE MOHATHA I 00BSICHEHHUS OTACJIBbHBIX q)aKTOB n SIBJ'IGHI/II\/JI;

BBIOMPATh OCHOBAHUS M KPUTEPHH VIS KJIacCU(UKAIIMK BEIIECTB U XUMHUECKUX PEAKIINH;

YCTaHABJIIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSMU,

CTPOUTBH JIOTUYECKHE pACCYXJEHUS (MHIAYKTUBHBIC, JI€AYKTHUBHBIC, I10 AaHAJIOTWHU), BBISBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B
pacCMaTpUBACMBIX SIBJICHUAX, q)OpMy.]'II/IpOBaTB BBbIBOAbI 1 3aKJIFOUYCHHA,



NPUMEHSTh B TIPOIECCe TIO3HAHUSA, HCIIOIb3yeMble B XHMMHHM CHMBOJHMYECKHE (3HAKOBBIE) MOJENH, MpeoOpa3oBbIBaTh MOJEIbHbBIE
MPEJICTABICHUS — XMMHUYECKHH 3HAK (CHMBOJ) DJIEMEHTa, XUMHU4YecKas (opmyna, ypaBHEHHWE XUMUYECKOW PEaKIUU — TMPH PEHICHUU y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJCIIbHBIEC IIPEICTABICHUS JIUISl BBISIBJICHUS XapAKTEPHBIX NMPU3HAKOB U3Y4aeMbIX
BELIECTB U XMMHUYECKUX PEAKLIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE TeHCTBHSI:

BJIa/I€Th OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIMII;

dbopMynupoBaTh LEIU U 33Ja4d UCCIEIOBAHUS, UCIIOIB30BaTh MMOCTABICHHBIE M CAMOCTOSTENILHO C(HOPMYIHMPOBAHHBIE BOIPOCH B KayeCTBE
MHCTPYMEHTA MIO3HAHUS M OCHOBBI 17151 (JOPMHUPOBAHUS TUIIOTE3HI 110 MTPOBEPKE NMPABHILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIa/IETh HABBIKAMH CAMOCTOSITEJILHOTO IJITAHUPOBAHUS U MPOBEACHUS YUEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOII0AATh 3a
XOJIOM TIpOIlecca, CaMOCTOSITENbHO IMPOTHO3HPOBATh €ro pe3yiabTaT, (OopMyIUpoOBaTh O0OOIIEHUS U BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTU
PE3yJIbTATOB MCCIIEAOBAHUS, COCTABIISITE OOOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKONW HCCIEAOBATEIbCKOM W TMPOEKTHOM JESATENbHOCTH, MPOSBIATH CIOCOOHOCTH U TOTOBHOCTh K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELICHHS PAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHbIX METOJIOB [IO3HAHMUS.

3) pabora ¢ ungopmanmei:

OPUEHTHPOBATHCSI B PA3IUYHBIX HCTOYHHMKAX HHPOpPMALUU (HAYYHO-TIOMYJSpHAs JIUTepaTypa XHMHYECKOTO COAEp)KaHUs, CIPaBOYHBIC
nocobusi, pecypcsl HTepHeTa), aHaTM3upoBaTh HH(OOPMALIUIO PA3TUYHBIX BUOB U (JOPM MPECTABICHUS, KPUTHUECKU OIICHUBATh €€ TOCTOBEPHOCTD
U HEPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOMBI IIPU MOUCKEe U 0TOOpe MH(pOpMaLUK, HEOOXOIUMOM N7l BBIMOJHEHHS Y4eOHBIX
3aJ1a4 OINPEIECIIEHHOIO TUIIA;

MPUOOPETATh OMBIT UCIIOIB30BAHUS HH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHN M PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BEIOMPATH ONTUMAIIbHYIO (hOpMY TIpecTaBIeHNs HHPOpMauu (CXeMbl, rpaduKu, TuarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B Kau€CTBE CPEJICTBA MPHU PadOTe C XUMHUECKOW MH(popMalMel: NPUMEHATh MEXIpeaAMEeTHbIe (pU3nuecKkue u
MaTeMaTU4YeCKHe) 3HaKU U CUMBOJIBL, (hOpMyJibl, a0OpeBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJITHOCTH.

OBJjajieHne YHUBEPCAJTbHBIMUA KOMMYHUKATUBHBIMHU AeHCTBUSMMU:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbl B XOJie Juajora W/WiIM AMCKYCCHH, BBICKA3bIBaTh HAEH, (OPMYyIUpOBaTh CBOU
IPEJJI0AKEHUS] OTHOCUTEIBHO BHITIOJHEHMSI TPEIOKEHHOM 3a1a4;

BBICTYIIATh C [IPE3EHTALIMEN PE3YJIBTATOB IM03HABATEILHON JEATENIBHOCTH, TIOJyUYEHHBIX CAMOCTOATEIBLHO UIIM COBMECTHO CO CBEPCTHUKAMU IIpU
BBIMOJTHEHUHM XUMHUYECKOT0 HKCIIEPUMEHTA, IPAKTUUYECKON pabOThl MO MCCIEI0BAaHUIO CBOWCTB M3y4aeMbIX BEILIECTB, peal3allui y4eOHOT0 MPOeKTa
1 GOpMYyIUPOBATH BBIBOJIBI 110 pe3y/IbTaTaM MPOBEAEHHBIX UCCIEA0OBAHUN MyTEM COTIIACOBAHUS TTO3UIINI B X0/1€ OOCYKICHHSI 1 0OMEHa MHEHUSIMU.

OBiageHne yHMBePCAJIbHBIMH PeryJ/JsiTUBHBIMU 1eiiCTBUAMM:

CaMOCTOSITENIBHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO ITO3HABATEIBHYIO JEATEIBHOCTD, ONPEAEas €€ Lelu U 3aJa4ul, KOHTPOJIMPOBaTh U 1O
Mepe HEeOOXOJIMMOCTH KOPPEKTHPOBATh MpeiJlaraéMblii aJlfOPUTM JEUCTBUN IMPH BBHIMOJHEHUU YYEOHBIX M HCCIEIOBATENIbCKUX 3a]lad, BHIOMpATh
HanOosee 3((HheKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YYETOM MOTyUYEeHUS HOBBIX 3HAHUN O BEIIECTBaX U XUMHUYECKUX PEAKLUsAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITETLHOCTH HAa OCHOBE CaMOaHaJIM3a U CAMOOLEHKH.



HPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4ecKasi XUMHUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O XUMUYECKON COCTABIISIIOIICH €CTeCTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B TO3HAHUH SIBJICHHMA
npUpobl, B (GOPMUPOBAHUHN MBIIUICHUS U KYJIbTYPBI JHYHOCTH, €€ (YHKIIMOHATHHOW T'PAMOTHOCTH, HEOOXOTUMOW JUIsl PEIICHUS MPAKTHICCKHX
3a]1a4 U HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[I0POBBIO U IIPUPOJIHOM Cpelie;

BJIaJICHUE CHUCTEMOI XMMHYECKUX 3HAHWI, KOTOpasi BKIOYACT: OCHOBOIOJIArAIOIIUE MOHATHS (XMMUYECKUI AJIEMEHT, aTOM, U30ToIl, S-, p-, d-
JJIEKTPOHHbIE OpOMTAM aTOMOB, HMOH, MOJEKYJia, MOJb, MOJSPHBIA O0BEM, BaJE€HTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKUCICHHUS,
XUMHUYECKasi CBsI3b (KOBaJEHTHAs, MOHHAs, METaJUIMYecKasi, BOJIOPOJHAs), KPUCTAIMYECKAs PEIIETKA, TUIbl XMUMHYECKUX pEaklMid, pacTBop,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, SJIEKTPOIUTHYECKAS] HUCCOLUMALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM PpEaKIMH, XUMUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpHUs AIEKTPOIUTUYECKON nucconuanuu, nepuoanueckuid 3akon [. M. MenaeneeBa, 3aKk0H COXpaHEHHUSI MacCChl
BEIIIECTB, 3aKOH COXPAHEHUS W TMPEBPALICHUS DHEPrUU IMPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XHUMUU,
MHUPOBO33PEHYECKUE 3HAHUSA, JISKAIIUE B OCHOBE MOHMMAHUS MPUYUHHOCTH U CHCTEMHOCTH XMMHUYECKHUX SIBICHUN, (DAKTOIOTHMYECKHE CBEICHUS O
CBOICTBaxX, COCTaBe, MOJYYEHUU U O€30IaCHOM HCIIOJIb30BAHWU BAKHEHIIMX HEOPraHUYECKUX BEIIECTB B OBITY M IPAKTHUECKOH AESITEIbHOCTU
YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBIISITh XapaKTEPHbIE MTPU3HAKU MOHITHH, YCTaHABIMBATh UX B3aUMOCBSI3b, UCIIOIH30BATh COOTBETCTBYIOIIUE
MOHSATUS IIPU ONUCAHUYM HEOPTAHMYECKUX BEIIECTB U UX MTPEBPAILICHMII;

c(OpMUPOBAHHOCTh YMEHHUM MCIOJIb30BaTh XUMHUUECKYIO CUMBOJIMKY JJIsi COCTaBJI€HUs (POPMYJI BEIIECTB U YPaBHEHUM XUMHUYECKUX PEAKIIHA,
cucremarnueckyro HomeHkiatypy (IUPAC) u TpuBHalbHbIE Ha3BaHUS OTIENbHBIX HEOPTraHMYECKHX BEIIeCTB (yrapHbld ra3, YIJIEKHCIBIA ras,
aMMUaK, rameéHasi U3BeCThb, HeraméHas U3BeCThb, MIUTHEBAs COJIA, TUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUI OMpPENeisITh BaJCHTHOCTh U CTEMEHb OKHCICHUS XMMHYECKHUX JJIEMEHTOB B COCJAMHEHUSAX PAa3IMYHOTO COCTaBa,
BUJI XMMUYECKOW CBSI3U (KOBAJICHTHAsl, MOHHAS, METAJUIMYECKAas, BOJOPOJIHAS) B COCIUHEHMSX, TUI KPUCTALUIMYECKOW PEIMETKH KOHKPETHOTO
BelllecTBa (aTOMHas, MOJIEKYJISIpHAsl, HOHHAs, METAJUTMUECKast ), XapaKTep CPeJibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIMHEHUN;

c(OpMHPOBAHHOCTh YMEHUH YCTaHABJIMBATh MPHUHAJJICKHOCTh HEOPTaHMYECKUX BEILECTB IO UX COCTaBY K OINpeNeIEHHOMY KJaccCy/Tpymmne
coeMHEHUH (ITPOCThIE BEUIECTBA — METAIIJIBl U HEMETAJUIbI, OKCU/IbI, OCHOBAHUSI, KUCIOTHI, aM(OTepHBIE THIPOKCHIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICI Mepuoanyeckoro 3akoHa J[. 1. MenaeneeBa u J1€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIYIO,
OO0BSCHUTENBHYIO M IPOTHOCTHYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BATh AJIEKTPOHHOE CTPOCHHE aTOMOB XHMHMUYECKHX 3yieMeHTOB 1—4 mepuonoB [lepuommyeckoit
cHCTeMbl XuUMHUYeckux siemeHToB JI. M. MeHzeneeBa, UCMONb3ys TMOHATHS «S-, P-, O-3JCKTPOHHBIE OpPOUTAIHMY», «IHEPrEeTUYECKHE YPOBHHY,
OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHHS! CBOMCTB XMMHUUYECKHX JJIEMEHTOB M MX COCIMHEHHH MO mepuoiam u rpynmnam lleproanyeckoit cUCTEMbI
xuMmuueckux aneMeHToB /1. . Menzaeneesa;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (ONMUCHIBaTh) OOILIME XMMHUYECKHE CBOWCTBA HEOPTAaHMYECKHX BEILIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKOW CBS3M MEKJIY HEOPraHWYECKMMHU BEIIECTBAMH C IIOMOLIBIO YPAaBHEHHM COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKIUN;

c(hOpPMUPOBAHHOCTh YMEHHSI KIACCU(PUIIUPOBATH XUMHUUECKHUE PEAKIIMH TI0 PA3TUYHBIM MIPU3HAKAM (YHCITY M COCTaBY PEarupyroIinx BEUIeCTB,
TeroBoMy 3G (deKTy peakiuu, N3MEHEHUIO CTEeNIEHEeH OKUCICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKuy, YIacTHUIO KaTalu3aTopa);



Cc(OPMHPOBAHHOCTh YMEHHMH COCTaBJIATh YPAaBHEHUS PEAKLUMH pa3IMYHbIX TUIIOB, MOJIHBIE U COKPALIEHHBbIE YPAaBHEHHUS PEaKLMil MOHHOIO
oOMEHa, YYUTBIBas YCIOBHS, IPU KOTOPBIX 3TU PEAKLUU UIYT 10 KOHIIA;

Cc(OPMHUPOBAHHOCTh YMEHMH MPOBOAMTH pEAKLUH, [OATBEPKIAIOIME KadeCTBEHHBI COCTAaB pa3jMYHbIX HEOPraHMYECKUX BEILECTB,
pacrno3HaBaTh OIBITHBIM ITYTEM MOHBL, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUH PACKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMNA MOCPEACTBOM COCTABIEHHS 3JIEKTPOHHOI'O
OaylaHca 3TUX PEeaKIUi;

c(OPMHPOBAHHOCTE YMEHHUI OOBSCHATH 3aBUCHUMOCTb CKOPOCTHM XUMMUYECKOW peakUUd OT pPa3IUYHbIX (PAKTOPOB; XapakTep CMELICHMs
XUMHUYECKOI'0 PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHET0 Bo3eicTBuUs (npuHuun Jle HlaTense);

c(OPMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh XUMHUECKUE IMPOLECCHI, JIEXkKAIUE B OCHOBE NMPOMBIIUIEHHOIO MOJIYYE€HHUSI CEPHOM KHMCIOTHI,
aMMMaKa, a Takxke c(hOpMUPOBAHHOCTh MPEICTaBIECHUH 00 00IIMX HayYHBIX IPUHLUIAX U SKOJIOTHYECKUX MpodiieMax XMMUYECKOTO IPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYMCICHUS C HCIOJIB30BAHHEM IOHATHS «MaccoBas JOJS BEHIECTBA B PAacTBOpPE», OOBEMHBIX
OTHOILEHUH Ta30B IPU XUMHUYECKUX PEAKIMSIX, MAacChl BEIECTBA WIM 00BbEMA ra30B MO M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM O0bEMY
OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOTO 3((dekra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl BEIECTB, MPEBpAILCHUS U
COXPaHEHHMsI SHEPIUH;

c(OpMUPOBAHHOCTh YMEHMM COOJIIO/1ATh MpaBUia MOJb30BAHUS XMMHUYECKON MOCYJ0NW U 1a00opaTOpHBIM O0OpYIOBAaHUEM, a TAaKyKe IpaBUIIa
oOpalleHus C BelECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU 110 BBITOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUJIAHMPOBATh UM BBIIOJIHATH XUMHYECKHM SKCIIEpUMEHT (pa3joKeHUe IEepoKCHia BOJOpPOAa B IMPUCYTCTBUU
KaTaJln3aTopa, OIpe/leIeHUe CPelbl paCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHHUE PA3IUYHBIX (DAKTOPOB Ha CKOPOCTb
XUMHYECKON pEeaKkIuy, Peaklud HOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIWW Ha Cyinb(ar-, KapOOHAT- W XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHWUS,
peleHNne HKCIepUMEHTAIbHBIX 3aj1ay 1o TeMaM «MeTaiuib» U «Hemeramisl») B COOTBETCTBUU C ITPaBUJIaMHM TEXHUKU O€30IIaCHOCTH IIPU 0OpallieH uu
C BeIIeCTBAMH U Ja0OpaTOPHBIM OOOPYAOBAaHHEM, NPEACTABIATH Pe3yJIbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3amucH ypaBHEHHI
COOTBETCTBYIOLMX Peakuil 1 (GOpMyTHUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHaJIM3UPOBATh XHMMHUYECKYIO0 HMH(OpMalMIO, MOJy4yaeMyl U3 Pa3HbIX HMCTOYHUKOB (CpeicTBa
MaccoBOW KOMMYHHKaIMU, IHTepHET U Apyrux);

c(OpMHPOBAHHOCTh YMEHHUH COOJII0/IaTh MpaBUia SKOJIOTMUECKH 1eIecO00pa3sHOro MOBEACHUS B OBITY U TPYIOBOM JESATENLHOCTH B LENSIX
COXPAaHEHHs CBOETO 3/I0pPOBbS M OKPYXKAIOLIEH NMPUPOAHOM CpeAbl, OCO3HABaTh ONACHOCTb BO3ACHUCTBHS HA JKUBBIE OPraHU3MBbI ONPEIEIIEHHBIX
BelIecTB, MoHMMas cmbica nokaszatens [1/IK, moscHATh Ha mpumepax crnocoObl YMEHBIICHHUS U MPEAOTBpAIllEHUs UX BPEIHOrO BO3JEHCTBUS Ha
OpraHM3M 4Y€JIOBEKa;

JUIsL 00yYarommxcsi ¢ OrpaHMYEHHBIMA BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE NMPUMEHATH 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS
BELIECTB U XMMUYECKHX SIBJICHUI;

JUISL CIIENBIX U CJIa0OBUIALIMX OOYYaroIIMXCS: YMEHHE HCIOJIb30BaTh pelibepHO-TOueuHylo cucteMy obo3HaueHuil JI. Bpaitng mis 3anucu
XUMHUYECKHX (POPMYIL.



Conep:xanue xumuu 11 kiaace

OBIIASA U HEOPITAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHHU

XuUMHYECKUH 3eMeHT. AToM. SIipo aToMa, H30TOIBI. DJIEKTPOHHAsA 000JI0UKa. DHEPreTHYCCKHNE YPOBHH, TOAYPOBHH. ATOMHBIE OpOUTAIIH, S-,
p-, d- snemenThl. OCOOCHHOCTH pACHPEACICHUS DJICKTPOHOB IO OPOUTAISIM B arOMax 3JCMEHTOB IEPBBIX YETHIPEX IMEPHUOI0B. DIICKTPOHHAS
KOH(UTYypalus aTOMOB.

[lepuonuueckuit 3akoH u Ilepumogmueckass cucrtema xumuueckux snemeHToB J[. M. MenneneeBa. CBsi3b NEpPUOAMYECKOrO 3aKOHA U
[lepuonnueckoir cucreMbl xumuueckux siaemeHToB J[. M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOMKHBIX BELIECTB IO TPYIMIAaM U MeprojaM. 3Ha4eHHE NepUoAMYECKOro 3aKOHA B
Pa3BUTUHU HAYKHU.

CtpoeHue BemiecTBa. XUMHUYECKas CBSI3b. BUAbl XMMHYECKOW CBS3U (KOBAJICHTHAs HEMOJApHAs W TMOJISApHAs, MOHHAs, METaJIMYecKas).
Mexanu3mbl  00pa3oBaHHUsl KOBAJCHTHOM XUMHUYECKOW CBsI3M (OOMEHHBIM W JIOHOPHO-aKIENTOpHbIN). Bomopomnas cBs3b. BaneHTHOCTH.
DIEKTPOOTpULIATENBbHOCT. CTeneHb OKUCIIeHUs. IOHBI: KAaTUOHBI U @aHUOHBI.

BemectBa MONEKyJISIpHOTO M HEMOJEKYJSIPHOTO CTPOCHHS. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA. [HUIBbl KPUCTAUIMUECKHX PEIIETOK.
3aBUCUMOCTB CBOMCTBA BEILIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKH.

[Tonsatue o aucnepcHbIx cuctemax. VIcTHHHBIE U KOJUTOUMAHBIE PacTBOPHI. MaccoBasi 107151 BEIIECTBA B paCTBOPE.

Knaccudukanus Heopranuyeckux coenvHeHuil. HomeHkIaTypa HEOpraHMYECKUX BEIIEeCTB. | eHeTHYecKast CBS3b HEOPraHMYECKHX BEIIECTB,
MPUHAJISKANTUX K PA3TMYHBIM KJIACCaM.

Xumuyeckas peakuus. Kmaccudukamnuss XMMHUECKUX PEaKIUi B HEOPraHUYECKOM W OpPraHM4ecKod XHWMHUU. 3aKOH COXPAaHEHHUS MaccChl
BEII[ECTB, 3aKOH COXPAHEHUS U MIPEBPAILICHUS SHEPTUH MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuy, €€ 3aBHCUMOCTh OT Pa3iIuyHbIX (GakTopoB. OOpaTuMble peakiuu. XUMUYecKkoe paBHoBecre. DaKTOphI, BIUSIONIUE HA
COCTOsIHME XUMHUYecKoro paBHosecus. [Ipuanun Jle [larense.

DnekTponauTrueckas auccoruanus. CuibHble U caadble 3JeKTpoiauThl. Cpea BOIHBIX PACTBOPOB BEILIECTB: KUCTAsl, HEHTpaabHas, METOYHAsL.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

DKCTepUMEHTAIbHBIE METOJIbI M3YYeHHs BEIIECTB M MX MpeBpalleHuil: neMoHcTparnus Ttadmui «l[leprogudeckas cucTeMa XUMHYECKHX
anementoB JI. 1. MenneneeBay, nsydeHue Mojeleld KpUCTANIMYECKUX PEHIETOK, HAOIIOEHUE U ONMCAaHUE JAEMOHCTPALMOHHBIX U J1a00paTOPHBIX
OTIBITOB (pa3NoKeHHe MEPOKCHIa BOJOPOAa B MPUCYTCTBHH KaTallU3aToOpa, OMPEEICHUEe CPelibl paCTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATHHOTO
WHJUKATOpa, pEaKIIMi HOHHOTO 0OMEHA), MPOBEACHUE TPAKTUIECKON padoThl «BiusHMe pa3nuyHbIX (HaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUM.

Pacuérnbie 3anaun.

Pacuérel mo ypaBHEHUSIM XMMHYECKUX PEAKIUH, B TOM YHCIIE TEPMOXHUMHUYECKHE PACUETHI, pacu€Thl C UCIOJIb30BAHUEM IMOHATUS «MacCOBas
JIOJISl BEILIECTBAY.

Heopranuveckasi xumust

Hemerannel. Ilonoxenne HemeramioB B llepuoamueckoit cucteme xumudeckux snemMeHToB J[. M. MenzaeneeBa m 0COOCHHOCTH CTPOCHHS
atomoB. du3nYecKrue CBOMCTBA HEMETAIIIIOB. AJIJIOTPOIHS HEMETA/UIOB (Ha TpUMEpe KUCIopoaa, cepsl, pochopa u yriepoaa).



XWMHYECKHE CBOWMCTBA BAXHEHUITUX HEMETA/UIOB (TajoreHOB, CEphl, a30Ta, docdopa, yriepoaa U KpPeMHHsS) U WX COCAMHEHUH (OKCHJIOB,
KHCIIOPOJICOACPKAIINX KUCIOT, BOAOPOIHBIX COSIUHEHU).

[IpruMmeHeHre BaXKHEUIIIUX HEMETAIVIOB U UX COCIMHEHUN.

Mertamiel. [lonoxxenue wmeramioB B Ilepuogmueckoid cucteme xumuueckux sinementoB JI. M. MennpeneeBa. OcoOEHHOCTH CTpPOEHUS
3JICKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OO0mme ¢usndeckue cBoicTBa MeTaioB. CIUTaBbl META/UIOB. DJIEKTPOXUMHUYCCKUN DS HAIIPSHKEHUN
METAaJIJIOB.

XHUMHYECKUE CBOMCTBA BAKHEUIITNX METAIIOB (HATPUM, KaJIWH, KaJIbIIUHA, MarHUH, AIIOMUHUHN, IIMHK, XPOM, KeJIe30, ME/Ib) U UX COSIUHEHUH.

O61me cocoObI MoMyYeHHst MeTaJUIOB. [IpuMeHeHne MeTasIoB B OBITY M TEXHHUKE.

DKCIEepUMEHTATBHBIC METOJIBI U3YUYCHHS BEIIESCTB M MX MPEBPAIICHUN: U3YYCHHE KOJUICKIIUU «MeTaJlsibl ¥ CIUTaBbI», 00pa3I[OB HEMETAJIOB,
pEIICHUE JKCIIEPUMEHTAIBHBIX 3a1a4, HAOIIOJCHUE W ONHCaHUE JACMOHCTPAllMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aMMOICHCTBHE THAPOKCH]IA
ITIOMUHMS C PACTBOPAMU KHUCIIOT U IIEJI0UYEeH, KaYeCTBEHHbIE PEAKIIMU HAa KATHOHBI METAJLIIOB).

PacuérHbie 3agaun.

Pacuérel Macchl BemnecTBa Wi 00bEMa Ta30B TI0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe WM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, pacuéThl Macchl (00bEMA, KOTMYECTBA BEUIECTBA) IPOYKTOB PEAKIIUH, €CITH OJJHO U3 BELIECTB UMEET IPUMECH.

XuMus 4 KM3Hb

Ponb xuMum B obecriedeHu YKOIOTUYECKOM, SHEPIreTHUECKON U MUIIEeBON O€30MacHOCTH, pa3BUTUN MeAUIMHBL. [loHsTHE 0 HAYYHBIX METOAaX
MO3HAHUSI BEIIECTB M XUMUUECKUX PEAKIIH.

[TpencraBienus 06 0OIIMX HAYUYHBIX TPUHIIUIIAX TPOMBIIIEHHOTO MOTYY€HUS BaKHEHIIINX BEIIECTB.

UYenoBek B MUpE BEIIECTB U MATEPHUATIOB: BAXXKHEHIITUE CTPOUTEIIbHBIC MaTepUalibl, KOHCTPYKIITMOHHBIC MaTepHUaJIbl, KPACKH, CTEKIIO, KEPAaMHUKa,
MaTepuaibl AJis AJIEKTPOHUKHU, HAHOMATEepUabl, OPraHUYECKHE U MUHEPATbHBIE YI0OpEHUSI.

XuMHs ¥ 370pOBbE UETOBEKA: IMpaBUJia MCIOJb30BaHUS JICKAPCTBEHHBIX IpEnaparoB, MpaBuia O€30MacHOr0 HCIOIb30BAaHUS IPENapaToB
OBITOBOM XMMHUH B TTIOBCEAHEBHOM KM3HHU.

Me:xnpeameTHble CBSI3HU.

Peanu3anus MeXnpeaMETHBIX CBA3€H MPU U3yueHUH OOIIel 1 HeopraHnueckoil xuMuu B 11 Ki1acce oCylIecTBIsSETCS Yepe3 UCIIONb30BaHNE KaK
O0IIIX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHSATUHN, SBISIOMMXCA CUCTEMHBIMU TSI OTJAEIBHBIX TPEJMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ure ecTecTBEeHHO-HAYYHbIE TOHATHSA: HAy4YHBIM (DakT, THMOTe3a, 3aKOH, TEOpHUs, aHalW3, CUHTE3, KiIaccu(UKalMs, MEePHUOIUYHOCTD,
HaOJII0ZICHUE, DKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®duznka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOM, PAANOAKTUBHOCTh, MOJIEKYJIA, JHEPTETUYECKUN YPOBEHbD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (U3UUYECKHE BETUUMHBI U €IUHUIIBI X U3MEPEHUS, CKOPOCTh.

buonorus: kietka, opraHu3M, 3KocucTeMa, Ouocdepa, MaKpo- 1 MUKPOJIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHepasnbl, rOpHBIE TOPO/IBI, TTOJIE3HBIE UCKOMTAEMbIE, TOTUIUBO, PECYPCHI.

TexHomorus: XUMHUYECKasl MPOMBILUIEHHOCTb, METAJUIYPrusi, MPOU3BOJACTBO CTPOUTENbHBIX MAaTEepUajoB, CEIbCKOXO03MCTBEHHOE
MPOU3BOJICTBO, IMHINEBAs] MPOMBIIUICHHOCTh, (hapMaleBTUUecKas MPOMBIIIUICHHOCTb, MPOW3BOJCTBO KOCMETHYECKHUX MPErnapaTroB, MPOU3BOIACTBO
KOHCTPYKIIMOHHBIX MaTE€PUAIIOB, FJIEKTPOHHAS TPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



TeMaTnuyeckoe NJIAHNPOBAHUE

Ne
n/n

Tema ypoka

Paznen 1. Teoperuueckue ocHOBBI XumMuH (29 yacon)

Tema 1. [lepuoanyeckuii 3aK0OH ¥ NMepHoANYecKasi cucTeMa XuMuueckux 3jaeMeHToB JI. . MeHaesieeBa HA OCHOBE YUeHHsI 0 CTPOEHUH
aToMoB (4 u)

1 Crpykrypa [lepuognueckoit cucremsl. [lepnonnueckuii 3akoH. CoBpeMeHHasi MOJIENb CTPOCHHUS aTOMa.

2 OnekrpoHHas KoHburypamnus aroma. OCHOBHOE U BO30YK/ICHHBIC COCTOSIHUS AaTOMOB.

3 Kiaccudukaiusi XUMHYECKUX 3JIEMEHTOB (-, P-, d-ameMenTsl). OCOOEHHOCTH CTPOCHHSI SHEPTETUIECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.

4 Ilepnonnueckas cucreMa xumudeckux anemeHToB [I.1. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX
COEJTMHEHUH 10 NeproiaM U TpymiaM. BaJeHTHOCTh M BaJIeHTHbIE BO3MOKHOCTH aTOMOB.

Tema 2. CTpoenne BemecTBa (7 4acoB)

5 DJIEKTPOHHAs IPUPOJIa XUMUYECKOM CBSI3U. DNEKTPOOTpUIATENbHOCTh. CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB.

6 Bupl xumudeckoi cBsi3u (KOBaJICHTHAs, HOHHAs, METAJUIMUECKas, BOJIOPOHAs) U MEXaHU3MbI €€ 00pa30BaHusl.

7 TUIbl KPUCTAIVIMYECKUX PEHIETOK. 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKHU.

8 [TprunHbl MHOTOOOpAa3us BEIIECTB.

9 YucTteie BemecTBa 1 cMecu. CriocoObl pa3/iesieHus CMECe U UX UCIOJIb30BaHUE.
Pewenue 3a0au na onpedenenue maccosoii u 00beMHOU 00U KOMNOHEHMO8 8 CMeCHU.

10 | Jucnepchovie cucmemvl. Ilonssmue o kornouoax (301u, eenu).

11 | Ucmunnsie pacmeopol. DNEKTPOTUTUUECKAS TUCCOIUAITNS.
Pewenue 3aoau na eviuucnenue maccel (06vema, KOIUUECMEa 6ewjecmsa) npooyKma peaxyuu, eciu 0OHO U3 Geujecme OaHO 68 8ude
PAacmeopa ¢ onpedesenHol Maccosoll 0oell pacmeopeHH020 6eulecmad.

Tema 3. Xumuueckue peakuuu (7 4acoB)

12 | XuMuyeckue peakliuu, X KiacCupuKalus.

13 | Tepmoxumuueckue ypaBHeHuUs. TernoBoi 3pHeKT XUMHUUECKUX PEeaKLIU.
Pewenue 3a0au na onpedenenue mennosozo s¢pexma peaxyuu.

14 | OKHCIUTENBPHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMU B MPUPOJIE, TPOU3BOACTBEHHBIX MPOIIECcCcaxX
U )KM3HENIeATEIbHOCTH OPTaHNU3MOB.

15 | CkopocTh peakiuu, €e 3aBUCUMOCTh OT Pa3INYHBIX (PakTopoB. Poib kaTamm3aTopoB B IPHUPOJIE U MPOMBIIIIIEHHOM IPOU3BOJICTBE.
Jlabopamopnas paboma Nel. ViccienoBaHue BIUSHUS Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOMN peakInu.

16 | OGpatumocTh peakiuil. XMMHUUECKOe paBHOBECHE U CITIOCOOBI €0 CMEICHHSL.
Pewenue 3a0au na onpeoenenue 06veMHbIX OMHOWEHUI 24308 NPU XUMUYECKUX DEAKYUSIX.

17 | Peakuuu B pacTBopax aeKTposnToB. Peakiu noHHOro ooMeHa.

18 | I'mpponus coneil. pH pacTBopa Kak Moka3aTeslb KUCIOTHOCTH CPEJIbI.
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\ Jlabopamopnas paboma No2. OmnpeneneHue xapakTepa Cpeibl ¢ TOMOIIBI0 YHUBEPCATLHOTO HHINKATOPA.

Tema 4. Heopranmveckasi xumusi (8 yacos)
19 | Knaccudukanusa neoprannyeckux BemectB. O030p 00IKX CBOWCTB METAJIOB. DIIEKTPOXUMUYECKUI psiJl HAIPSHKEHUI METaJJIOB.
20 | OKMCINTENBHO-BOCCTAHOBUTENIbHBIE CBOMCTBA POCTHIX BEIIECTB — METAJJIOB TJIaBHBIX IOJTPYIIIL.
21 | OKUCINTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB MOOOYHBIX NOATrPYMI (ME/Ib, KEJIe30).
22 | Kopposust MeTaioB: BUbI KOPPO3UH, CIIOCOOBI 3alITUTHl METAJIIOB OT KOPPO3HH.
23 | O6umme cnocoObl MOTYYEHHS METAJUIOB. DJIEKTPOJIU3 PACTBOPOB U paciuiaBoB. [IpuMeHeHHe 3JIeKTPoIn3a B IPOMBIIIIICHHOCTH.
24 | OG30p cBOMCTB HeMeTaioB. OKHCIUTEIBHO-BOCCTAHOBUTENIbHBIE CBOMCTBA MPOCTHIX BELIECTB — HEMETAJIOB: BOJOPOJA, KUCIOPOAa,

TaJIOTCHOB.

25 | OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA ITPOCTHIX BELIECTB — HEMETAJUIOB: CEpbI, a30Ta, pocdopa, yriaepoia, KPeMHHUSL.
Jlabopamopnas paboma Ne3. KauecTBEeHHbIE peaKIIMK HA HEOPTaHUYECKHE BEIIECTBA U HOHBIL.

26 | O6oOmaromuii ypok no reMe «TeopeTnyeckre OCHOBbI XUMHUUY.

Tema S. IIpakTuxkym (3 yaca)

27 | lIpakTnuyeckasi padora Ne 1
«Ilonyuyenue, coOnpaHue U pacio3HaBaHUE a30BY.

28 | IlpakTnyeckasi padora Ne2
«PemieHne sKkcepruMEHTAIBHBIX 33/1a4 110 TeMe: «MeTalIbl 1 HEMETaJUIbI.

29 | IlpakTnyeckasi padora Ne3
«PemieHne KkcepuMEHTAIBHBIX 3a/1a4 110 TeMe «l eHeTuyeckast CBA3b MeX/1y KJIaCCAMU HEOPraHMYECKUX COSAMHEHUIMY.

Paznen 4. Xumusi u xu3Hb (4 gaca)

30 | Hayunsle MeToAbl O3HAHMS B XUMUH. MoIeapoBaHUE XUMUYECKUX IIPOLECCOB U SBICHUM, XMMUUYECKUN aHAJIN3 U CUHTE3 KaK METOJbI
HAy4YHOTO MO3HAHUS.

31 | Xumus B noBcegHeBHOM %u3HU. CpencTBa 60phObI C OBITOBBIMU HACEKOMBIMU: PEIEIIEHThI, MHCEKTUIUABI. [IpaBuia O0e3onacHoi paboThI
C €IKUMH, TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMHU.

32 | Xumus U cenbCcKoe X035icTBO. MuHepanbHble U opraHnndeckue yaoopenus. CpeacTsa 3aluThl pacTeHUH.
Xumus B ctpoutenbcTse. [10100p ONTUMATIBHBIX CTPOUTENBHBIX MAaTEPHAIOB B IPAKTUYECKOM IEsTEIbHOCTH YeJIOBEKa.

33 | Xumnueckoe 3arps3HEHUE OKpyXkaroled cpenbl M ero nocienctBus. Oxpana ruapocdepsl, MouBbl, atMocepsl, (Gaopsl U dayHbl OT
XUMHYECKOI0 3arpsi3HEHUSI.

34 | AroroBast KOHTpPoJIbHast padoTa 1o TeMe «OCHOBBI O0LIEH XUMHUMY.

11



