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COJAEPKAHUE OBYYEHUA
11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUAA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMudeckuit d1eMeHT. AToM. SInpo aTtoMa, W30TOMBL. DIIEKTPOHHAS 000JI0YKA. DHEPreTUIEeCKHE
YPOBHH, TIOAYPOBHH. ATOMHbIE opOuTamu, S-, P-, O- smemenTbl. OCOOCHHOCTH pacIpeeIeHuUs
JJIEKTPOHOB IO OpOUTaIsIM B aToMax »dJEMEHTOB IMEPBBIX YETHIPEX MEPUOJOB. JIEKTPOHHAS
KOH(HUTypanus aTOMOB.

Ilepnonnueckuil 3akoH u llepuoguyeckas cucrema xummyeckux syieMeHtoB [[. M. Menneneesa.
CBa3b nepuoanyeckoro 3akona u Ilepuognueckoit cucteMbsl xumudeckux snemeHToB /. 1. Menaeneena
C COBPEMEHHOM TEOpHel CTPOCHHUSI AaTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHSI CBOWCTB XUMHUYECKHUX
DJIEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX M CIIOHBIX BEIIECTB MO TPYIMIAM U IepHojaM. 3HauYeHUE
MEPUOJNYECKOT0 3aKOHA B Pa3BUTUU HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKask CBsI3b. BUbI XUMHYECKOW CBSI3U (KOBAJIGHTHASI HEMOJSPHAS U
MOJIsIpHAasi, MOHHAs, MeTaJulhueckas). MexaHu3mbl 0Opa3oBaHHUs KOBAJICHTHON XHWMHUYECKOW CBSI3U
(0OMCHHBI W JOHOPHO-AKIENTOPHBIN). BomopomHas cBsi3b. BaJleHTHOCTB. DJIEKTPOOTPUIATEIEHOCTD.
Crenens okucieHus. MIoHbl: KATHOHBI M AHUOHBI.

BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA.
Tunel KPUCTALTNYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELLIECTB OT THIA KPUCTAIUIMYECKON PEIIETKH.

[TonsTne o pgucnepcHblx cucremax. VICTHHHBIE W KOJUIOMAHBIE pacTBOpbL. MaccoBas noms
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coenvHeHuil. HomeHkiaTypa HEOpraHHMYECKHUX BEIIECTB.
['eneTnueckasi CBA3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKAIIUX K PA3IMUHBIM KJIaCcCaM.

Xumnueckas peakuus. Kimaccupukanus XMuMHUYeCKUX peakiii B HEOPraHMIECKOH U OpraHUnYeCKOi
XUMHUU. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHHWS W TPEBpAIICHUS DHEPTUU TPHU
XUMUYECKUX PEaKLUsX.

CKopocCTh peakiinu, €€ 3aBUCUMOCTh OT pa3inyHbIX (hakTopoB. OOpaTUMbIe peakiiui. XUMHUYECKOe
paBHOBecue. DakTOPhI, BIUSIONIME HA COCTOSTHUE XUMUYeckoro paBHoBecus. [Ipuniun Jle [larense.

DnekTponuTHdeckas auccoruanus. CuibHbIe U clladbie 3JeKTpouThl. Cpesla BOJHBIX PAaCTBOPOB
BEILECTB: KUCIasl, HEUTpaabHas, IIeJI0YHasl.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

DKCIEepUMEHTAIbHbIE METOJbl M3YUYEHHsS BEIIECTB W UX NPEBPAIICHUH: JEMOHCTpalus TaOIuIl
«llepmogmueckass cucrema xumuueckux osnemeHtoB [[. WM. MengeneeBa», u3ydyeHHE MOJENEH
KPUCTAIIMYECKUX PEIIETOK, HAOMIOJEHUE U OMHMCAHWE JEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIBITOB
(paznmokeHue TMEpOKCHAA BOJOpPOJAa B MPHUCYTCTBUU KaTanu3aTopa, OMpEIEeNICHHE Cpellbl pPacTBOPOB
BEIIECTB C TIOMOIIBI0 YHUBEPCATBHOTO WHIWKATOpA, PEAKIMd HMOHHOTrO oOMeHa), NpOBeIeHUE
paKkTUYecKor paboThl «BriusHME pa3mnuHbIX (PaKTOPOB Ha CKOPOCTh XUMHUUECKOU PEAKIIHI.

Pacuérnbie 3a1aun.

Pacuérbl 1o ypaBHEHUSM XUMHUYECKHUX pEaKLHUi, B TOM YHCIE TEPMOXUMHUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHATHUSL «MAacCOBasi JOJIsl BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. Ilonoxenue HemeramioB B [lepuonnueckoit cucreme XxumMuieckux siemeHToB Jl. U.
MenzeneeBa U OCOOEHHOCTH CTpPOEHHs aromMoB. (Du3nYeckwe CBOWCTBA HEMETAIOB. AJUIOTPOMUS
HEMETAIJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yrieposa).



XUMHUYECKUE CBOWCTBA BaKHEHIIMX HEMETAJUIOB (TaJIOT€HOB, CEphl, a30Ta, (hocdopa, yriepoaa u
KPEMHHUS) U UX COEAMHEHUN (OKCHIOB, KUCIIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COEIUHEHUI).

[IpruMmeHeHne BaXKHEUIIINX HEMETAIUIOB U UX COCTMHEHUN.

Meramnel. [lonoxenue MeraiioB B Ilepuomumueckoit cucteMe xuMuueckux syemeHtoB . U.
MenpeneeBa. OcOOCHHOCTH CTPOCHHMSI DJIEKTPOHHBIX 000JI0YEeK aTOMOB MeTauioB. O0mue (gusudeckue
cBoicTBa MeTa/uIoB. CIIaBbl METAJIOB. DIEKTPOXUMHUECKUH Psi/l HANPSHKEHUN METaJUIOB.

XUMHYECKUE CBOMCTBA BAaXHEHIIMX METAJUIOB (HATPUH, KalWi, KaJIbIMK, MarHud, aJIFOMUHUU,
IIUHK, XPOM, YKEJI€30, MEJIb) U UX COCTUHCHUH.

OO6mue cnocoOsI momydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCIEpUMEHTAIbHbIE METOJbl WM3y4Y€HHUs BEIIECTB U WX MPEBPALICHUN: H3yYEHUE KOJUICKIUU
«MeTamiel ¥ CIUTaBbI», 00pa3I[0OB HEMETAIJIOB, PEIICHHE KCICPUMEHTANBHBIX 3ajad, HaOJIOJCHUE U
OTNHMCaHUE JIEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX ONBITOB (B3aUMOJICHCTBHE THIPOKCHIA ATIOMHHHS C
pPacTBOpaMH KUCJIOT U IIENOYEH, KaYeCTBEHHBIC PEAKIIMN HAa KATHOHBI METAJIJIOB).

Pacuérnnie 3agaum.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB 10 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIH
00BEMY OJTHOTO M3 YYAaCTBYIOUIMX B PEAKIIUU BELIECTB, pacYEThl Macchl (00bEMa, KOTMYECTBA BEILIECTBA)
MPOJYKTOB PEAKIUH, €CITH OJTHO U3 BEIIECTB HMEET MIPHUMECH.

XuMus 4 KM3Hb

Ponp xuMum B 0OOECHEYEHHHM SKOJOTUYECKOM, SHEPreTHUYECKOM U MHUIEBOM O€30MacHOCTH,
pa3BUTUU MeAULUHEL. [ToHSATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKHUX PEAKITHIA.

[IpencraBinenuss 00 OOMIMX HAYYHBIX MPUHIMIIAX MPOMBINIICHHOTO TOMYyYEHHUS Ba)KHEUIINX
BEIIIECCTB.

YenoBek B MHpE BEHIECTB W MaTepUAIOB: BaXXHEHIINE CTPOUTEIbHBIE MaTEepUaIbI,
KOHCTPYKIIMOHHBIE ~MaTepHalibl, KpacKd, CTEKJO, KepamHKa, MaTepuaibl i DICKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHNYECKHEe U MUHEpaIbHbIe yI00pEHHUSI.

XuMusi ¥ 370pOBbE YEJIOBEKA: MpaBWia MCIOJIB30BaHUS JICKAPCTBEHHBIX IpEnaparoB, MpaBuia
0€301acHOTO UCIOJIB30BAHUS MTPENapaToB OBITOBONM XUMHUHU B MOBCETHEBHON KU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzarus MeXIIpeIMETHBIX CBA3EH MPpU U3yueHUU o0IIel u Heopranndeckoit xumuu B 11 kiacce
OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSATHH,
SIBJISTFOIITUX CSI CACTEMHBIMHU JIJIS1 OT/ICIIbHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01ure ecTeCTBeHHO-HAyYHbIE TTOHITHSI: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIHU3, CHHTE3,
KJaccu(uKalus, IepuoAUYHOCTb, HAOIIOICHIE, SKCIIEPUMEHT, MOJISTTUPOBAaHIE, U3MEPEHUE, SIBIICHUE.

®dusnka: wmarepusi, HHEPrus, Macca, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOI,
pPaauoaKTUBHOCTD, MOJIEKYJIa, YHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSTHUE
BelecTBa, (PU3MYECKHe BETUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: xinerka, opraHu3M, 3KocucTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI, BUTAMHHBI,
0OMeH BEIlIEeCTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOILITUBO, PECYPCHI.

TexHomoTUsl: XUMHUYECKAsl MPOMBIIIIEHHOCTb, METAJUTypIHsi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepUajoB, CEIbCKOXO3SHUCTBEHHOE MPOU3BOJCTBO, MUIIEBAsl MPOMBIIUIEHHOCTh, (apMaleBTHUYECKas
MIPOMBIIIUICHHOCTh, TMPOU3BOJICTBO KOCMETHYECKHX TMPErnaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHaJIOB, AJIEKTPOHHAS TIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOTPAMMBI 110 XMMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OOYYAIONUMUCS MPOTPaMM
cpemHero ooOmero o0pa3oBaHUsS (JTUYHOCTHBIM, METAaNmpeIMETHBIM ¥ TpeaMeTHbiM). HayuHo-
METOJUYECKOW OCHOBOHM [UIsl pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS IMPOrPaMM CpPETHETo
o0m1ero o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXOI.

B cooTBeTcTBHM C CUCTEMHO-IEATEILHOCTHBIM MOJIX0/0M B CTPYKTYpPE JTUYHOCTHBIX PE3YJbTaTOB
OCBOCHMS MpeaMera «XUMHS» Ha YpOBHE CpeJHEero oOIIero oO0pa3oBaHUs BBIICICHBI CIEIYyIOIIUE
COCTaBJISIOLIHE:

OCO3HAaHHE OOYYAIOIIMMHUCA POCCUUCKONW TIpa)¥TaHCKOW HJIEHTHYHOCTHU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBALIMU K 00yUEHUIO;

1[eJICHAITPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUIN JTMYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH
U UCTOPUYECKUX TPAIUIMi 0a30BOI HAYKU XUMUU;

TOTOBHOCTb U CIIOCOOHOCTH 00YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH JESATEILHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMH, TIPUCYIIUMU IEJIOCTHONW CUCTEME XMMHYECKOTO 00pa30BaHMS;

HAJIMYUE TIPABOCO3HAHUS JKOJIOTUYECKOW KYJIbTYphl M CIIOCOOHOCTH CTaBHTh L€ M CTPOWTH
YKU3HEHHBIC IJIaHbIL.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUSA MpeaMeTa «XUMHS» JOCTUTAIOTCS B €QUHCTBE y4eOHOW U
BOCITUTATEILHON JEATEIbHOCTH B COOTBETCTBUU C T'YMAHHUCTHYECKUMH, COLIMOKYIbTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU W HJACAJlaMU POCCHICKOTO TPaXXKTAHCKOrO OOIecTBa, MPUHATHIMU B
o0miecTBe HOpPMAaMHM U TMpaBWJIAMU TMOBEACHHUSA, CHOCOOCTBYIOUIMMHU MpOIEccCaM CaMOIO3HaHMS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0YYarOIIMXCS.

JIM9HOCTHBIC Pe3yJbTAaThl OCBOCHUS IMpeaMeTa «XUMUS» OTPaKarT CHOPMUPOBAHHOCTH OIBITA
MO3HABATEJIbHONW U MPAKTHUYECKOM NEITEIbHOCTH O0YJarONIUXCs M0 peau3aiii IPUHITHIX B O0IIECTBE
LIEHHOCTEH, B TOM YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HAHUA 00YJaIOIMMHUCS CBOUX KOHCTUTYITHOHHBIX TIPAB M 00s3aHHOCTEH, YBaXKEHUS K 3aKOHY U
IPABOIIOPSIKY;

MPEJICTABICHUS O COIUATBHBIX HOPMaX M MpaBUIaX MEKIUIHOCTHBIX OTHOILIECHHUH B KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOM NEATEIBHOCTH MPHU CO3/IaHUN YUEOHBIX MMPOEKTOB, PEIICHUN
y4eOHBIX M MO3HABATEIBHBIX 33]1a4, BBIMOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHTHl JIPYTHX TPH
aHaJIM3€e Pa3TUYHbBIX BUJIOB YUeOHOI 1eATeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYyYHOMY HACJIEIUI0 OT€UECTBEHHON XUMUHU;

YBaXXEHUS K TIPOIECCY TBOPYECTBA B OOJIACTH TEOPUH M TPAKTHYECKOTO MPUMEHEHUS XUMHH,
OCO3HAaHUS TOTO, YTO JOCTHIKEHUS HAyKH €CTh pPe3yJabTaT ATUTENbHBIX HAONIOJCHUN, KPOIMOTIMUBBIX
IKCIIEPUMEHTAILHBIX TTOMCKOB, TTOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

WHTEpeca W TO3HABATEIIbHBIX MOTHBOB B IMOJYYEHHWU U TOCJIEAYIOMIEM aHau3e WHOOpMAIuu O
MEePETOBBIX TOCTHIKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;

CIIOCOOHOCTH OIICHUBATh CHUTYAIlMH, CBS3aHHBIC C XWMHWYCCKUMU SIBICHUSIMH, W TNPHHUMATH
OCO3HAHHBIE PEIICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,



TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE U MTOCTYIIKHA CBOMX TOBApUULIEH C MO3ULUI HPaBCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUE MOCJIEICTBUI 3TUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbA:

IIOHUMaHMs IIEHHOCTeH 3710poBoro u  Oe3omacHoro oOpa3a KHM3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIECHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHMUYECKOMY 3/10POBBIO;

COOIIIOJICHHSI TIPaBHJI OE30MaCHOTO OOpAIIEeHUs! C BELIECTBAMHU B OBITY, MIOBCEIHEBHOW XKHU3HU U B
TPYZAOBOM ACATEIBHOCTH;

NOHUMAaHMs LIEHHOCTU IPABUJ MHAMBUIYAIBHOTO U KOJJIEKTMBHOIO O€3011aCHOrO IOBEIEHUS B
CUTYalLUsX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJEH;

OCO3HAHHUS MOCJICJCTBUI U HETIPUATHUS BPEIHBIX ITPUBBIYEK (YIIOTPEOJIEHUS aJIKOT0JIsl, HAPKOTHUKOB,
KYpEHHUs);

5) TpynoBoro BocnuTaHms:

KOMMYHHKaTUBHON KOMIIETEHTHOCTU B Y4€OHO-HCCIIE0BATEIbCKON ESATENbHOCTH, OOIECTBEHHO
II0JIE3HOM, TBOPUECKOH U IPYIMX BUJAX JAESATEIBHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4acTHE€ B PEHICHUU MPAKTUYECKUX 3a/ay COLMAIbHOW HaIlpaBIEHHOCTH
(B paMKax CBOETro KJjacca, IIKOJIbl);

UHTEepeca K MPAKTUUYECKOMY H3YyUeHHIO Ipodeccuil pa3MyHOro poja, B TOM 4YHCJIE Ha OCHOBE
IPUMEHEHHUS [TPEIMETHBIX 3HAaHUH 110 XUMUH;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAO0BOH 1eATEIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHUIYalbHOH TpaekTopuu oOpa3oBaHusi, Oynyuien
npodeccun U peanu3alui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTpEeOHOCTEN 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTUYECKHU 11€71€CO00pa3HOro OTHOUICHUSI K MPHUPOJE, KAaK UCTOYHHUKY CYILECTBOBAHUS KU3HU
Ha 3emiie;

NOHMMAaHUA TJI00aJbHOIO XapakTepa JKOJIOTMYECKUX MpOoOJIeM, BIHAHUS HKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJIHON U COLIMATIBHOM CPEbI;

OCO3HaHMsI HEOOXOAMMOCTH HCHOJb30BAHUS JOCTHXKEHHMM XUMHMM [UIl pElIeHHs BOIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTHUBHOTO HENPHUATHS JEHUCTBUW, NMPHUHOCAIINX BpPEI OKpPYXKaroLeHd NPUPOJHON Cpele, YMEHHs
IPOrHO3MPOBATh HEOJArONpPUATHBIE HKOJIOTMYECKHE IOCIEACTBUS MpEeANpPUHUMAEMbIX JAEUCTBUNA H
IIpeoTBpallaTh UXx;

HaJIM4YUS Pa3BUTOTO HKOJIOTHUYECKOTO MBIIUIEHHS, SKOJIOTMYECKON KYJIbTYpPBI, OIBITA JEATEIBHOCTH
9KOJIOTMYECKOM  HAaIlpaBJIECHHOCTH, YMEHHUS  PYKOBOJCTBOBATbCS HMMH B  IIO3HaBaTENbHOM,
KOMMYHUKaTUBHOM W COLMAJIbHOM TpaKTUKE, CIHOCOOHOCTM W YMEHHS aKTMBHO MPOTUBOCTOSTH
uzaeosioruu xemohoouu;

7) IEHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHOH NMPAKTUKH;

NOHUMAaHMA CeUU(UKN XUMHUH KaK HAyKH, OCO3HaHUS €€ poiu B (POPMHUPOBAHUHU PAIIOHAIEHOTO
HAYYHOTO MBIIUICHUS, CO3aHUU LIEJOCTHOTO TNPEJICTaBIECHUsI 00 OKpY)KalolleM MHUpE KaKk O €IWHCTBE
IPUPOJBI U YeNIOBEKa, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEH M pelleHuu MpoOJeM COXpaHEHUs
IPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOH 3HAYUMOCTH XHMHH Ui COBPEMEHHOM UMBWIM3AaLMU: B e
I'YMaHHCTUYECKON HampaBJIeHHOCTH M BaXKHOM POJIM B CO3/IaHMM HOBOMW 0a3bl MaTepHabHOU KYJIbTYPHI,
pelIeHUH TI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOM, dHEPreTUUECKOH,
MUIIEBONH U 3KOJOTHYECKOW 0€30ImacHOCTH, B Pa3BUTUU MEIUIUHBI, 00E€CIIEYEHUH YCIOBUM YCHENIHOTO
TPYyZa ¥ SKOJIOTHUYECKH KOM(POPTHOM KU3HU KaXKJI0T0 YJieHa 00I1eCTBa;



€CTECTBEHHO-HAyYHOI I'PaMOTHOCTH: NOHMMAHHUS CYLITHOCTU METOAOB IO3HAHMS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIy4aeMble 3HAHUS JJs aHajdu3a M OObSICHEHUS
SBJICHUN OKPYKAIOLIEr0 MHUPAa U MPOUCXOASAIIMX B HEM H3MEHEHUH, yMEHHUs JellaThb 0OOCHOBaHHBIE
3aKJIIOUYEHHUSI Ha OCHOBE HAy4YHBIX ()aKTOB M HMMEIOLIUXCS JIaHHBIX C HEJNbI0 MOJYYEHHS JOCTOBEPHBIX
BBIBO/JIOB;

CHOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS JIs peHIeHus HpolieM B
pealbHbIX KU3HEHHBIX CUTYAIIHIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATENIbCKON A TENbHOCTH;

TOTOBHOCTU M CIHOCOOHOCTH K HENPEPHIBHOMY OOpa3oBaHHUIO U caMO00pa3oBaHUIO, K aKTUBHOMY
MOJYYECHUIO HOBBIX 3HAHHUH 110 XUMHU B COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TPYZAa B Pa3IMYHbIX chepax mpoPecCuOHATHLHOM eI TeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yNbTaThl OCBOSHUS Y4EeOHOro MpeaMmeTa «XHUMHUS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HayuMble JUIsi  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOMIMXCA  MEXAUCHUILITMHAPHBIC
(MeXnpeIMeTHbIe) OOIIeHAay4YHbIE TMOHSATHUS, OTPaXKAloIIHe LEIOCTHOCTh HAyYHOM KapTUHBI MHpa H
crenuuKy METOI0B MO3HAHUS, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHUS,
SIBIICHUE, TIPOIECC, CHUCTEMa, HAYYHBIH (aKT, MPHUHIIMIL, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHKe, HAOMOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U JPyTHe);

yHHUBEpcaJbHble Yy4eOHbIe JeHCTBUS (TO3HaBaTelbHbIE, KOMMYHHKAaTHUBHBIC, PETYJISTUBHbIC),
obecneunBaromue ¢GopMupoBaHue (YHKIMOHATBHOW TPAMOTHOCTH U COLUAIBHOW KOMIIETEHLIUU
00yJaromuxcs;

CIOCOOHOCTh o0ydJaronmxcs WCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUA U YHUBEpCalbHbIE y4ueOHble NEWCTBUS B MO3HABATENbHON M COLMAIbLHOU
MpaKTHKE.

MeranpeqMeTHble  pe3yJabTaThl  OTPAXKAIOT  OBJAJICHUE  YHUBEPCATBHBIMA  YYCOHBIMH
MO03HABATCIIEHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JIOrNYecKHe AeCTBUS:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U aKTyaTU3UPOBATH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIPE/ICIIATh TSN ACSITeILHOCTH, 3ajaBasi mapaMeTpbl U KPUTEPUH WX JOCTHKCHHS, COOTHOCHTH
pe3yNbTaThl ACSITENbHOCTH C TOCTaBICHHBIMHU LIEISIMH;

MCIIOJIb30BATh MPU OCBOCHHUH 3HAHUU MPUEMBI JJOTHUYECKOTO MBIIUICHUS — BBIACTSATh XapaKTEpHbIE
MPU3HAKW TIOHATHH W yCTaHABIMBATh WX B3aUMOCBSI3b, HCIIOB30BATh COOTBETCTBYIOIINE TIOHSATHUS JIJIS
00BsICHEHUS OTJENIbHBIX (DAaKTOB U SIBJICHMIA;

BBIOMpATh OCHOBAHUS M KPUTEPUH TSI KJIaCCU(UKAIIMY BEIECTB U XUMHUYECKHUX PEAKIIHIA;

YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKICHHUS (MHIYKTHBHBIC, ICAyKTHBHBIC, 10 AHAJIOTHH), BBISIBIIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHMS B PACCMATPHBACMBIX SBJICHHSX, (OPMYITHpPOBATH BBIBOJBI H
3aKJTFOYCHHUS,

MPUMEHSTh B TpoIlecce MO3HAHUsI, UCTIOIb3YeMble B XUMHUHU CHMBOJUYECKHE (3HAKOBBIC) MOJIEIH,
peoOpa3oBEIBATh MOJCIBHBIC TPEJICTABICHUS — XUMHYCCKHHA 3HAK (CHMBOJI) DJIEMEHTA, XHMHYCCKas
dbopMmyia, ypaBHEHHE XUMHUECKON PEAKIIMH — IMPU PEIICHUN YUeOHBIX TIO3HABATEIBHBIX U MPAKTUICCKHX
3a/1a4, MPUMEHITh Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS JIs BBIIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUYECKHUX PEAKIIHIA.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHKS BEIIECTB U XUMHUYCSCKUX PEAKITU;



(dbopMynHupoBaTH LENN U 33Ja4d MCCIIEAOBAHMS, UCIIOIB30BaTh IMOCTABJICHHBIE U CAMOCTOSITEIHHO
chopMyIHpPOBaHHBIE BOMPOCH B KayecTBE HHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (OPMHUPOBAHUS
THITOTE3bI IO TIPOBEPKE NPABHILHOCTH BBICKA3bIBAEMbIX CYKICHUI,

BIZICTh  HABBIKAMH  CAMOCTOSITEJIbHOTO  IUIAHWPOBAaHMS W IPOBEICHHUS  YUYCHHUYECKUX
OKCIIEPUMEHTOB, COBEPILICHCTBOBAaTh YMEHHUS HAOJIOJaTh 3a XOJOM IIPOIecca, CaMOCTOSATEIBHO
IPOTHO3UPOBATH €r0 pe3yabTar, (OpMYyIHPOBATH 00OOIIEHUS! M BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH
PE3YJIbTaTOB UCCIIEIOBAHUS, COCTABIATH OOOCHOBAHHBINM OTYET O MPOAETaHHOH paboTe;

NpUOOpETaTh OMNBIT YYCHHYECKOH HCCIIEeIOBATENBCKOM M MPOEKTHOW JAEATEIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIIFHOMY MOWCKY METOJOB PEIICHHS IMPAKTUYECKUX 3a/ad,
NPUMEHEHUIO PA3JIMYHBIX METOJ0B TIO3HAHUSL.

3) padora ¢ nngopMmanmeii:

OPHEHTHPOBATbCS B PA3IMYHBIX HCTOYHHMKAX HH(popManuu (HaydHO-TIOMYJISIpHAs JHTEepaTrypa
XMMHYECKOTO CO/IEPKaHMUs, CIIPaBOYHbIE 1MOCOOus, pecypchl MHTepHeTa), aHaIM3UPOBaTh HHPOPMAIIHIO
pa3MyHBIX BUAOB W (OpPM TPEACTABICHUS, KPUTHYECKH OLEHUBATh €€ OCTOBEPHOCTh U
HEMPOTHUBOPEUHBOCTD;

(GOpMyIHpPOBATH 3aMPOCH U MPUMEHATH Pa3IMYHbIE METOABI IIPH MOUCKE U 0TOOpe MH(OPMALIUH,
HEOOXOIMMOM /IJIsI BBITTOJTHEHUS YUEOHBIX 3a]a4 ONPEIEIEHHOTO TUIIA;

npuoOpeTaTh OMBIT  HCIOJNB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHHA |
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIFHO BBIOMPATh ONTHMAaIbHYIO (JOpMY IpeiCcTaBIeHUs HHPOopManuu (CXeMbl, rpaduKy,
JMarpaMMBbl, TaOJIHIIbI, PUCYHKH U IPYTHUE);

UCTIOJIb30BaTh HAYYHBIA SI3bIK B Ka4eCTBE CPEACTBA NMPH paboTe C XUMHUYECKOW HH(OpMAIHEH:
OPUMEHATh MEXIpeaMeTHbIe ((pu3nueckue W MaTeMaTWdeckue) 3HaKH M CHUMBOJBI, (HOPMYIIH,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIONIb30BATh U IPEOOPa30BHIBATH 3HAKOBO-CHMBOJINYECKHE CPEJICTBA HATIISHOCTH.

OgJiajieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH J1efiCTBUSIMU:

3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY)XKJaeMOH TeMbl B XOJ€ [IUAIOra W/WIN JUCKYCCHH,
BBICKa3bIBaTh HJ€U, (HOPMYIHPOBATH CBOM MPEJIOKEHUS OTHOCHUTENIBHO BBIOJHEHUS MPEAI0KEHHOM
3aJa4uu;

BBICTYIIaTh C TIPE3CHTAIMel pe3ylbTaTOB TI03HABATENILHOW JIEATENIbHOCTH, IOJy4eHHBIX
CaMOCTOSITENIFHO MJIM COBMECTHO CO CBEPCTHHKAMHU TPU BBIMIOJHEHWH XHMHYECKOTO IKCIEPUMEHTa,
PaKTUYECKON paboThI O UCCIIEAOBAHUIO CBOWCTB M3Y4aeMbIX BEIIECTB, pealn3alui yueOHOTro MpoeKTa
U (GOpMYIHPOBAThH BBIBOJBI IO pe3yIbTaTaM MPOBEIEHHBIX UCCIIEOBAHUI MYTEM COTIacOBaHMS MO3UIUHA
B X0J1€ 00CYXIeHUSI 1 0OMEHA MHCHUSIMHU.

OsJaienne YHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITENIbHO TJIAHUPOBATh M OCYIIECTBIISATH CBOIO MTO3HABATEIbHYIO JESATEIBbHOCTD, OMpEaesis
e€ LenM W 3a7ayd, KOHTPOJUPOBaTh U MO Mepe HEoOXOIMMOCTH KOPPEKTUPOBATh IpeJlaraeMblii
QITOPUTM JEHCTBUN TPU BBINOJTHEHUH Y4eOHBIX M HCCIENOBATEIBCKUX 3a/ad, BHIOMpaTh Hamboiee
3¢ GeKTUBHBIN CMOCOO WX pemeHHs ¢ y4ETOM MOJyYeHHs] HOBBIX 3HAHWN O BEMIECTBAX M XMMHUYECKHUX
peaKIuX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLIEHKHU.

IHPEAMETHBIE PE3YJIbTATHI

11 KUIIACC

HpCI[MCTHBIe PE3yJIbTaThl OCBOCHUA KypCa «061_]_[8.}1 1 HCOPraHUYCCKAaA XUMUI» OTPAKALOT:



c()OPMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYECKOW COCTABISIONICH €CTECTBEHHO-HAYIHOMI
KapTUHBI MUPA, POJIM XUMHUHU B MMO3HAHUU SIBJICHUN TPUPOJIBI, B OPMUPOBAHUU MBIIILICHUS H KYJIBTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHONM TI'PaMOTHOCTH, HEOOXOAMMOM JUIs pEelIeHMs] MPAaKTHUYECKUX 3a7ad U
9KOJIOTHYECKH 0O0CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CUCTEMON XUMHYECKMX 3HAHMW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarollue IOHSTHS
(XMMHUYECKHUI 3JIEMEHT, aTOM, M30TOI, S-, P-, 0- 3JEKTPOHHBIC OPOUTAIIM AaTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIIDHBIA O0BEM, BaJIGHTHOCTb, 3JIEKTPOOTPHUIATEIBLHOCTb, CTENEHb OKUCJICHHS, XUMHUYECKas CBS3b
(xoBaJIeHTHas, MOHHAs, METAJUIMUECKas, BOJAOPOIHAs), KpUCTA/NIMYecKass pPelmeTKa, TUIIbl XUMHUYECKUX
peaklMii, pacTBOp, SJIEKTPOJMUTHI, HEIEKTPOIMUTHI, SJIEKTPOJIMTHYECKAs JIUCCOLMALNs, OKHCIUTEIb,
BOCCTaHOBUTEIb, CKOPOCTb XMMHUYECKON peaKliy, XUMHUYECKOE PaBHOBECUE); TEOPUU U 3aKOHBI (TEOpUs
ANEKTPOIUTUYECKON AuccoUralunm, nepuoauueckuit 3akon . 1. MenaeneeBa, 3aKk0H COXpaHEHUSI MaCChbl
BEIIECTB, 3aKOH COXPAHEHUS M IMPEBpALICHHs SHEPTUU MPU XUMHUYECKHX PEaKlUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XHMHHM, MHPOBO33PEHUECKHE 3HAHUsA, JIEXKAllUe B OCHOBE IOHMMaHUs
NPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (PaKTONIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTAaBE,
NOJYyYeHUH U Oe30MacHOM HCIIOJIIb30BAaHUHM BaKHEHIINX HEOPraHMYECKHMX BEIIECTB B OBITY W
MPaKTUYECKOU JeATEIbHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh yYMEHHH BBIABIATH XapaKTepHbIC MPU3HAKH TMOHATUH, yCTAaHABIMBATh HX
B3alMOCBSI3b, UCII0JIb30BAaTh COOTBETCTBYIOLIUE MMOHATHUS MPU ONMCAHUM HEOPTaHUUYECKUX BEIECTB U UX
IIPEBPAILCHU;

c(OpMHUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMHYECKYIO CHUMBOJHKY JIUJISi COCTaBIEHHUS (HOpMyIl
BEIIECTB U YPaBHEHHMH XHUMHUYECKHUX peakiuii, cucrematudyeckyro HomeHnkinarypy (IUPAC) wu
TPUBUAJIbHBIE HAa3BaHUs OT/EIbHBIX HEOPraHMUYECKUX BEUIECTB (yrapHbId ra3, yrileKHCIbIi ra3, aMMHUaK,
raméHasi U3BeCTb, Heral€Hasi U3BeCTb, IUTHEBAs COJIA, TUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHHUH ONpEeNeNsaTh BaJCHTHOCTh U CTENEHb OKHUCIICHUS XHUMUYECKUX
JJIEMEHTOB B COCOUHEHHSX Pa3IMYHOTO COCTaBa, BUJ XHUMHUYECKON CBA3U (KOBaJCHTHAs, HOHHA,
MeTaJIJINY€eCKasi, BOJOPO/IHAsI) B COEIMHEHUSAX, TUIl KPUCTAIINYECKON PEIETKY KOHKPETHOrO BEIECTBA
(aTromHasi, MOJEKyJspHas, WOHHAas, METAJUIMYecKas), XapakTep CcpeAabl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COEAVHEHNN;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIUBATh NMPUHAJIEKHOCTh HEOPraHMYECKUX BEIIECTB IO UX
COCTaBY K OMNpeAeNEHHOMY KJIacCy/TpyIle COeAMHEHUN (IIPOCThIE BEIIECTBA — METAJUIBI U HEMETaJlIbl,
OKCH/Ibl, OCHOBaHMsI, KUCIOTHI, aM(pPOTEpHBIE THIAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI pacKkpbIBaTh CMBICI Nepuoandeckoro 3akona /I. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYI0, 00BSICHUTEIbHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHUE aTOMOB XHMHUYECKUX
snemeHToB 14 mepuonoB Ilepmoanueckoit cucrembl xumuueckux siemeHToB JI. M. Menneneena,
UCIIOJNB3YsS MOHSTUS «S-, P-, 0-3JCKTPOHHBIE OpPOUTANIM», «IHEPreTHYCCKHE YPOBHMUY», OOBSICHSTH
3aKOHOMEPHOCTH WM3MEHEHMsI CBOMCTB XHMUYECKUX IJIEMEHTOB M HX COEIMHEHHUH IO NEpUOAAM U
rpymnmaMm [lepuoandeckoil cucremMsl XuMu4deckux ieMeHToB /. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE XHUMHYECKHE CBOMCTBA
HEOPraHUYECKUX BEILECTB Pa3IMUHBIX KJIACCOB, MOATBEP)KIATh CYLIECTBOBAHME TI'€HETUUYECKOM CBS3U
MEXy HEOPraHMYECKHMH BEIIECTBAMU C IIOMOLIbI0 YPABHEHMM COOTBETCTBYIOIUX XHUMHYECKHX
peaKIuii;

c(OpMHUPOBAHHOCTh YMEHHS KJIACCUPUIIMPOBATH XUMHUUECKHE PEAKIIMH TI0 Pa3IMYHbIM MIPU3HAKAM
(uMcy M COCTaBy pearupyrollMx BEIIECTB, TEIIOBOMY 3G (eKTy peakiu, HW3MEHEHHIO CTereHeH
OKHCIICHHSI 3JIEMEHTOB, 00OpPAaTUMOCTH PEAKIIUH, YUaCTHIO KaTaJu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMHM COCTaBJISATh YpPAaBHEHHUS peaKUU{ pa3INYHbIX THUIIOB, MOJHBIE H
COKpalIEHHbIE ypaBHEHUS peaklMil MOHHOIO OOMEHa, YUMTBhIBAsi yCJIOBHS, NMPU KOTOPHIX 3TH peaKLUu
UAYT 10 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, IOATBEPIKIAIONIME KAYECTBCHHBIH COCTaB
Pa3IUYHBIX HEOPTraHWYECKHX BEIIECTB, PACIO3HABATh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CYIIHOCTb OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIUil
MOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ITHX PeaKIuii;

c()OPMHUPOBAHHOCTh yMEHHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOH pEaKIuu OT
pa3ianyYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XHMHUYECKOTO0 PaBHOBECHS B 3aBHUCHMOCTH OT BHEIIHETO
BoznericTBus (nmpunnun Jle [arense);

c(OpMHUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh XUMHUYECKHE MPOLECCHl, JIeKallle B OCHOBE
IPOMBIIIJICHHOTO TOJXYYEHHUSI CEpHOW KHUCIOTHI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTH MPE/ICTaBICHUIM
00 00IIMX HAYYHBIX MIPUHIUIIAX U YKOJIOTHYECKUX MPOOIeMaxX XUMHUECKOTO MPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHUI IPOBOJAUTH BHIYUCIICHHS C UCIIOJIb30BAHUEM MOHSATHUS «MacCOBasi 10JIs
BEIIECTBAa B PAaCTBOPE», OOBEMHBIX OTHOIIEHUN ra30B MPU XUMUYECKUX PEaKIIHIX, MACChl BEIIECTBA WU
00bEMa Ta30B M0 M3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce WIM O0BEMY OJHOTO M3 y4YacTBYIOIIMX B
peaKIy BELIECTB, TEIUIOBOTO 3(PQeKTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MPEBpAICHHS U COXPAHEHHUSI SHEPTUU;

c(OpMUPOBAHHOCTh yMEHUN COOMIOAATh MpaBWia MOJB30BAHUS XHUMHUYECKOM TMOCYI0M H
1ab0paTOpHBIM 00OPYIOBAHMEM, a TaKXKe IpaBWia OOpaIllEeHUS C BEHIECTBAMU B COOTBETCTBUHU C
WHCTPYKIIUSMH IO BBITIOJTHEHUIO JIA0OPATOPHBIX XHMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHITH XUMHUYECKHI SKCIIEPUMEHT (Pa3iokKeHHe
NEepoOKCHUIa BOIOPOAA B MPUCYTCTBUU KaTalnu3aTopa, OMNpEICIIeHHE Cpeabl PacTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCATHHOTO HWHAMKATOPA, BJIMSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XHMHYECKOU
peaKIyu, peakiuu HOHHOTO OOMEHa, KaYeCTBEHHBIE PEakIiy Ha Cylb(daT-, KapOOHAT- U XJIOPHU/I-aHUOHBI,
Ha KaTHOH aMMOHWUS, pelIeHHEe SKCIEePUMEHTANbHBIX 3a7ad 1o TemMaMm «Mertamib» u «Hemeramib») B
COOTBETCTBUU C MPaBUIAMH TEXHHKU O€30MacCHOCTH MPHU OOpaIIeHHH C BELIECTBAMHU U JIAOOPATOPHBIM
000pyI0BaHUEM, TIPEACTABIATh PE3YNIbTAaThl XUMHUYECKOTO HKCIEpUMEHTa B (hOpMe 3amucu ypaBHEHHH
COOTBETCTBYIOIIUX PEAKIHA U (POPMYIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJbTaTOB;

c(OpPMUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0  HH(OpMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUYHUKOB (CpeJCTBA MAaCCOBOM KOMMYHUKaIUU, IHTEpHET U OpyTuXx);

c(hOpMUPOBAHHOCTh YMEHHUU COOJIIOIATh MPaBUJIA DKOJOTHYECKH IEJIeCO00pa3HOTO MOBEACHHS B
OBITY W TPYIOBOM NEATETHLHOCTH B IIEJIAX COXPAHEHMsI CBOETO 3J0POBBS U OKPYXKAIOIIECH MPUPOIHON
Cpelbl, 0CO3HABATh OMACHOCTH BO3JICHCTBHS Ha JKHUBBIE OPTaHU3MBI OMPECIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazatens [IJIK, moscHAT, Ha mpuMepax crmocoObl YMEHBIICHHS W TPEJOTBPAIICHUS HX
BPETHOTO BO3/ICHCTBHS Ha OPTaHU3M YEIIOBEKA;

JUTSE OOYJAFOIIUXCSl C OTPAaHUICHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS: YMECHHE MPUMEHSITH 3HAHHS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKUX SBJICHMUIA;

JUISL CJETIBIX M CNa0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh pPenbeHO-TOUCUHYIO
cuctemy o0o3HaueHuit JI. bpaiins 11 3anucu XuMu4eckux (Gopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne i/ P Kourposbnbie IIpakTuyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuoanueckas cuCTeMa XMMUYCCKUX 3 1
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEILIECTB
1.3 XUMHYECKUE PEAKIUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTtaminl
2.2 Hemertamier 1
53 CBsI3b HEOPTAHWYECKUX W OPTAaHHYCCKHUX 5
' BEIIECTB
Uroro no pazgeny 17
Pasznen 3. Xumus u :Ku3HbL
3.1 XUMHSA U KU3HD 4
Hroro no pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 3




HOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

XHUMHYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIusi aTOMOB.

[Tepnonnueckuii 3akon u [lepuoanueckas
cHUcTeMa XMMHUYECKuX 3yeMeHToB /. U.
MeHpeneeBa, X CBS3b C COBPEMEHHOM
TEOPHUEH CTPOEHHUS aTOMOB.

3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
XUMHYECKHUX AJIEMEHTOB M UX COCAUHEHHUHN MO
rpymniaM v nepuojaam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
pa3BuTuU Hayku. BxonHoi koHTposb Nel.
Crpoenue BeniecTBa. XUMHUYECKasl CBSI3b, €€

BUBbI;, MCXaHU3MBI o6pa3013aH1/151
KOBAJICHTHOM CBS3U. BOI[OpO,Z[Ha}I CBA3b.

06.09

13.09

20.09

27.09

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenens okucienus. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHUS.

04.10

IlonsTue o AUCIICPCHBIX CUCTEMAX.
HUctunasie n KOJUIOUJHBIC PACTBOPHI.

11.10




MaccoBasi 107151 BeIiecTBa B pacTBOpE.

10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JTUYHBIX
KJIaCCOB.

Kiaccudukanus XuMuaeckux peakiuii B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aKOH COXpaHEHHUs MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMUYECKUX PEAKIUAX.

CkopocTth peakiuu. OOpaTuMbIe PEaKIIUH.
XHWMHYECKOE PaBHOBECHE.

[TpakTrueckas padorta Ne 1. «BnusiHue

pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKOH peaKIim».

18.10

25.10

08.11

15.11

11

DnektponuTrueckas auccouuanus. [lonsrue
0 BoJIOpoIHOM Tokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTraHMYECKUX BEIIECTB.

22.11

12

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC
peaknuu. [ToHsATHE 00 2MIEKTpPOTU3E
pacIuIaBoB U pacTBOPOB COJICH.

29.11

13

14

Konrtponsnas padora Ne2 no pazaeny
«Teopernueckre OCHOBbI XUMHUUN.

Meraubl, ux nonoxenue B [lepuoamueckoit
CHCTeMEe XUMHUYECKHX deMeHToB /1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe GpU3nIecKue CBOMCTBA

06.12

13.12




MCETAaJIJIOB.

15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PsiJT
HaIlpsHKEHUN METaJlIoB.

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX

METaJUIOB (HATpUH, KaJuH, KaJablluid, MarHUH,
ATFOMUHUN) U UX COSTUHEHUH.

20.12

27.12

17

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCTMHEHUH.

10.01

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTUHEHU.

[IpakTuueckas padbora Ne 2. "Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Metamas»".

HeMeTaJ'IJ'II)I, HUX ITIOJIOXKXCHUEC B
[Iepuoanueckoit cucreMe XUMUYECKUX
anemenToB . 1. MenaeneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB.

17.01

24.01

31.01

21

®u3nYECKUEe CBOMCTBA HEMETAIIIOB.
AJUTOTpOTIUS HEMETAJUIOB (Ha TIpUMepe
KHCIIOpo/ia, cephl, (hocdopa u yriepoaa).

07.02

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOI€HOB, CEPBI U UX
COETUHEHU.

XuMmuueckue cBOMCTBa a30Ta, pochopa 1 ux
COCIMHECHUM.

XHWMHUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
UX COCIIMHEHUM.

14.02

21.02

28.02

25

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COCTUHEHU.

06.03




26

O06o0011eHNEe U CHCTEMATHU3alUs 3HAHUH 110
TeMe «HemeTamibely. BeraucieHus 1mo
YpaBHEHUSAM XUMUUYECKHUX PEAKIUN 1
TEPMOXHUMHUYECKHE PACUETHI.

13.03

27

[TpakTuyeckas padora Ne 3. «Pemenune
HKCIEPUMEHTAIBHBIX 33/a4 110 TeMe
"Hemertannsl"»

20.03

28

29

30

Kontposnbnas pabora Ne3 no remam
«Metamasl» 1 «HemeTaminy.

HeOpFaHI/I‘leCKI/IC H OPraHu4CCKHUEC KHCIIOThI.
HeOpFaHI/I‘leCKI/IC H OPraHUu4CCKHUC
OCHOBaHHMHI.

AmMdoTepHbIe HeopraHU4ecKHue u
OpraHu4ecKue coeMHeHus. I 'enernueckas
CBA3b HEOPTraHUYECKUX U OPTraHUYECKUX
BEILIECTB.

03.04

10.04

17.04

31

Ponp xumMun B 00eciedeHUU SKOJIOTHYECKOM,
SHEPreTHYECKOHN U MUIIEBON 0€30MacHOCTH,
Pa3BUTUU MEAUIUHBI.

24.04

32

[Ipencrasnenus: 00 0OMUX HAYYHBIX
MPUHIIMATIAX TTPOMBIIINICHHOTO TTOTYyYEHUS
BaXHEHIITNX BEIIECTB.

08.05

33
34

YennoBek B MHPEC BCIICCTB U MATCPUATIOB.

XUMHUA U 3J0pPOBBEC YCIIOBCKA.

15.05
18.05

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34










