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[Iporpamma cocraBiieHa Ha OCHOBE:

Paboune nporpammel. [Ipeaqmernas munust yueonukon I'.E. Pynsutuca, @.I'. ®enpamana 8-9 knaccsl.
[TocoGue nist yaureneii o61meoOpa3zoBaTeNbHBIX OpraHu3aluii, 2- u3nanue, nonoiaHensoe, H.H.
I"apa, Mocksa, «IIpocBemenue», 2013 rox,

Ilianupyemble pe3yJbTaThl 00yUeHUs
JInyHOCTHBIE pPe3yJIbTAThI

JInuHOCTHBIE pe3ysIbTaThl OCBOCHHS IPOTPAMMbl OCHOBHOI'O 00111ero 00pa3oBaHusl JOCTUTAIOTCS
B X0JIe 00yueHUsl XMMHH B €IMHCTBE y4eOHOU U BOCIUTATENbHON JesiTeibHOCTH OpraHu3aiyy B
COOTBETCTBUM C  TPAJAULHUOHHBIMH  POCCUHCKUMU  COLUOKYJAbTYPHBIMU M  JYXOBHO-
HPABCTBEHHBIMH I1IEHHOCTSIMH, TIPUHATHIMH B OOIIECTBE MpaBUJIaMUd M HOPMaMU TMOBEIEHUS U
CHOCOOCTBYIOT MpOlleccaM CaMOINO3HAaHUS, CAMOPA3BUTHS M COLMAIU3ALUU OOydYaroLIUXCA.
JIMYHOCTHBIE ~ PE3yNbTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM UHUCIE B YacTH:
IaTproTHYeCKOro BOCIIMTAHUS

1) UEHHOCTHOTO OTHOILICHHS K OTEUYECTBEHHOMY KYIBTYPHOMY, UCTOPUYECKOMY U HAyYHOMY
HACJIeIMI0, TIOHUMAaHMA 3HAYCHUs XMMUYECKOM HAayKH B JKU3HHM COBPEMEHHOrO OOIIeCTBa,
CHOCOOHOCTH BIIAJETh JTOCTOBEPHON MH(OpMaLUMe 0 MepedoBhIX TOCTUKEHHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoicTBe
MHpa 1 OOIIECTBa;

I'paknaHCKOro BOCIMTAHUA

2) TpenCTaBICHUS O CONMAIBHBIX HOpPMax M MPaBUIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHMKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOM, y4eOHO-
HCCJIEIOBATENbCKON, TBOPUYECKOM M APYruX BUAAX NEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HO
COBMECTHOM JI€ATEIbHOCTU NPHU BBHITOJHEHUU Y4€OHBIX, IMO3HABATEIbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MMPOEKTOB, CTPEMIICHHS K B3aUMOTIOHUMAaHUIO
U B3aMMOIIOMOIIM B Mpoliecce 3TOM yuyeOHOW NeATeNbHOCTU; TOTOBHOCTH OIICHMBATh CBOE
MOBEJCHUE U TMOCTYNKH CBOMX TOBApHILEH C MO3ULUU HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MTOCIIEACTBUM MOCTYIKOB;

IleHHOCTH HAYYHOI 0 MO3HAHMS

3) MHPOBO33PCHUYCCKUX  TMPEJACTABICHUH O  BCIIECTBE W  XUMHUYCCKOW  PEaKiuH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAayKM M COCTaBISIOLIMX OCHOBY JUIS
MOHUMAHUS CYIIHOCTH HAYYHOM  KApTUHBI MHpa; MpeACTaBIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHsI IIPUPOJBI, B3aMMOCBA3SIX UEIOBEKAa C NMPUPOJHOW CPEAoM, O PO
XUMMHU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTEIbHBIX MOTHBOB, HANPABJICHHBIX Ha TOJYYEHHE HOBBIX 3HAHUU MO XUMHH,
HEOOXOUMBIX JIs1 O0BSICHEHHS HAOII01aeMbIX TPOLIECCOB U SBICHUH,;

5) mo3HaBareNbHON, MHPOPMAIIMOHHOW W YUTATEIbCKON KYIBTYPbl, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHON PabOThl ¢ y4eOHBIMU TEKCTaMHM, CIPABOYHOM JHUTEpaTypoH, JOCTYINHBIMU
TEXHUYECKUMU CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHUH;

6) mHTepeca K OOYYEHHIO M TMO3HAHMIO, JIFOOO3HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHNIO, IPOEKTHON U MCCIEN0BATEIbCKON NEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIEHHOCTU U YPOBHs 00y4eHuUs B JanbHelmem; @opMupoBaHus KyIbTYphl 310POBbS;

7) O0CO3HaHUSI IIEHHOCTH KHM3HU, OTBETCTBEHHOI'O OTHOIICHUSI K CBOEMY 3J0POBBIO, YCTAaHOBKU
Ha 370pOBbIA 00pa3 »U3HH, OCO3HAHUS TMOCJIEACTBUI W HENPUATUS BPEIHBIX INPUBBIYEK
(ynotpeOyieHusT aJKoroJisi, HAPKOTHKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJCHUS TPaBUII
0€30MacHOCTH TpH OOpalleHMH C XUMHYECKHMMH BEUIECTBAMU B OBITY W pEaTbHON >KHU3HH;
TpyaoBoro BocnuraHus

8) mHTepeca K MPaKTUYECKOMY M3YUSHHIO MPOQEeCcCUuil M TpyAa pa3IMyHOIro Poja, YBaKCHHE K
TpyAdy W pe3ynbTaraM TpYyJOBOM JAEATENbHOCTH, B TOM 4YMCIE HAa OCHOBE IPUMEHEHUS
MpPEeIMETHBIX 3HAHUW 10 XHMHH, OCO3HAHHOTO BBIOOpAa WHIUBUIYAIbHOH TPaeKTOPUHU
MPOJOKCHHsST 00pa3oBaHusl C y4€TOM IUYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHMHH,



OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; yCHerHOH NpogecCuoHaNbHOM AEATeNbHOCTH U
pasBUTHS HEOOXOTUMBIX YMEHM; TOTOBHOCTH aJalTHPOBAThCcA B MPO(ECCHOHAIBHON cpene;
IKOJOTHYeCKOro BOCIIUTAHHSA
9) PKOJIOTHYECKH I11e7ec000pa3HOT0 OTHOLICHHS K MPHPOJC KaK MCTOYHHKY JKU3HH Ha 3emiie,
OCHOBE €€ CYIEeCTBOBaHMs, IIOHUMaHUs LIEHHOCTH 30POBOT0 M Oe30macHOro olpasa *HU3HH,
OTBETCTBEHHOIO0 OTHOLIEHHMS K COOCTBEHHOMY (DHU3MUECKOMY M ICHUXHYECKOMY 3/I0pOBBIO,
OCO3HAHMS LIEHHOCTH COOJIIOJIEHUS MpaBuJl 0€30MacHOI0 NMOBEAECHUS IIpU padoTe ¢ BELECTBAMH,
a TAKKE B CUTYyalUsAX, YTPOKAIOIINX 30POBBIO U KU3HH JIIOJEH;
10) crocoOHOCTH MPUMEHSThH 3HAHHS, MMOJyYaeMble P M3YYCHUU XUMUH, JJIsI PEIICHHs 3a1ad,
CBA3aHHBIX C OKPYKAIOIIEH IPUPOTHOMN Cpeloi, NOBBILIECHNS YPOBHS 3KOJOTUYECKON KYIbTYpHI,
OCO3HaHHUSl TIJ00ANbHOTO XapakTepa »OKOJIOTMYECKUX MpoOJeM U MyTed UuX peleHus
IIOCPENCTBOM METOJOB XHUMMUH;
11) 5KOJIOTHYECKOTO MBIIUICHUS, YMEHHsS pPYKOBOJICTBOBaTbCS KM B MO3HABaTEJIbHOU,
KOMMYHUKAaTUBHOM ¥ COLMAJIBHOM IIPAKTHUKE.

MeranpeaMeTHble pe3yJabTaThl

B cocraBe MerampenMEeTHBIX pPE3yJIbTaTOB BBIIENAIOT 3HAYUMbIE s (OPMHPOBAHUSA
MHUPOBO33peHUs OOIIeHAYYHbIC MOHATHUS (3aKOH, TEOpHs, MPUHIIMII, THIIOTE3a, (aKT, CHCTEMA,
npoLecc, SKCIEPHUMEHT U Jp.), KOTOpPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax 1 MO3BOJISIOT Ha OCHOBE 3HAHUH M3 3TUX MPEIMETOB (POPMUPOBATH MIPECTABICHUE O
LEJIOCTHON HAay4yHO#l KapTHHE MHpa, U YHUBEpCalbHble ydeOHbIe NelcTBUs (IIO3HABATEIbHbIC,
KOMMYHHKATHBHBIC, PEryJISATHBHbIC), KOTOpble 00eCHeYnBalT (H)OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIBHOMY  IUIAHUPOBAaHMIO M OCYIIECTBICHHIO  y4eOHOM  JEATEeNbHOCTH.
MeranpeaMeTHble pe3yilbTaThl OCBOCHUs 00pa30BaTeIbHON MPOrpaMMbl MO XUMHH OTPAXKAKOT
OBJIA[ICHUE YHUBEPCAIbHBIMU ITO3HABATECIILHBIMY JCHCTBUSAMH, B TOM YHCJIE!

Ba3oBbIMH T0rH4ecKUMH 1eiiCTBUSIMU

1) yMeHHeM WHCIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHS TPU OCBOCHUU 3HAHHIA:
pPacKpbIBaTh CMBICII XHMHYECKHX TMOHATHH  (BBIIECNATH HMX XapaKTEpPHbIC MPU3HAKH,
YCTaHABJIMBATh B3aMMOCBSI3b C APYTUMH MOHITUSIMH), HCHOJIB30BaTh MOHATHS JJISI OOBSICHEHHSI
OTIENbHBIX (DAKTOB M SBJICHHWW; BBHIOMpPATh OCHOBAHHMS M KPHUTEPHH ISl KiacCH(UKAIUH
XUMHMYECKUX BEIIECTB U XUMUYECKUX PEaKLUi; yCTaHABIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSA3U
MEXKIYy 00BEKTaMU M3YUCHHS; CTPOUTH JIOTHUECKHUE PACCYKACHUs (MHIyKTUBHBIC, ICIyKTUBHbIC,
10 aHAJIOTHH); JAENTaTh BHIBOJIBI U 3aKITFOUCHUS,

2) YMEHUEM INPHMEHITH B IpoIlecce MO3HAHUS MOHATUS (MIPEIMETHbIE U METanpeJMETHBIE),
CHUMBOJIMUECKHE (3HAKOBBIC) MOJEH, HCIIONb3yeMbIE B XHMHUH, NpeoOpa3oBHIBATH IIUPOKO
NPUMEHSIEMbIC B XUMHH MOJICTIbHBIC TPE/ICTABICHUSI — XUMHYECKUN 3HaK (CHMBOJI 3JIEMEHTa),
XxuMudeckass ¢GopMyna M ypaBHEHHE XHMHUYECKOH peakluu — IMpH pPELIeHUH YdeOHOo-
MIO3HABATEJIbHBIX 33Ja4;, C Y4€TOM OTHUX MOJCIBHBIX IPEICTABJICHUN BBIABIATH U
XapaKTepH30BaTh CYILECTBEHHbIE NPU3HAKU M3y4aeMbIX OOBEKTOB — XUMHUYECKHX BELIECTB U
XUMUYECKHUX PEaKIHii; BBISBIATE OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CIIEJICTBEHHbIE CBA3U U
IIPOTUBOPEYHUS B M3Yy4aeMbIX MPOLECCAX W SBJICHUAX, IPEUIaraTb KPUTEPHUH IS BBISBICHHS
ATUX 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA; CAMOCTOATEIBHO BBIOWPATh CIIOCO0 penieHus yueOHO M
3a7aun (CpaBHMBATh HECKOJBKO BapUAHTOB pEIICHHs, BBHIOMpATh HamOoJee MOIXOSIINA ¢
y4€TOM  CaMOCTOSITEJIbHO  BBIJICJICHHBIX  KpUTEpHEB); bBa30BBIMH  HCCIIEI0BATEIbCKUMHE
JICUCTBUSIMU

3) yMEHHEM HCIIOJIb30BaTh MOCTABICHHBIC BOIMPOCHI B KAa4eCTBE WHCTPYMEHTA IO3HAHUS, a
TaKkKe B KauyeCTBE OCHOBBI Ui (POPMHUPOBAHUS THUIOTE3bl MO IPOBEPKE INPABMILHOCTH
BBICKA3bIBAEMBIX CY)KJICHUM,

4) mpuoOpeTeHHEe OIbITa IO IUIAHWPOBAHUIO, OpPraHU3alMK ¥ TPOBEICHUIO YYCHUYECKUX
HKCTIIEPUMEHTOB. YMEHHE HAOMI0AATh 3a XOJIOM MPOLIECCa, CaMOCTOATEIbHO MPOTHO3UPOBATH €ro
pe3ynbTatr, (opMynIupoBaTh 00OOIIEHHS W BBIBOABI MO pe3ylbTaTaM MPOBEIEHHOIO OIIBITA,
HCCIIeI0BaHMs], COCTaBIATh OTYET O MPOAEIaHHOM padoTe;

Paboroii ¢ undopmanmei



5) yMeHueM BBIOMpPATh, aHATU3UPOBATH M MHTEPIIPETUPOBATH HH(OPMALIUIO Pa3IMYHBIX BHJIOB U
(dopM mpeacTaBiICHHS, TOITY4aeMyl0 U3 Pa3HBIX HCTOYHHKOB (HAay4HO-TIOMYJISIPHAS JIUTEpaTypa
XUMHYECKOTO COJICp)KaHUsl, CIIPaBOYHBIE MOCOOMs, pecypchl VHTepHeTa); KpUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIHIO;

6) yMeHHEM NPUMEHSTH Pa3IMuHbIC METO/bI U 3AMPOCHI IPU MOUCKE U 0TOOpe MHpOPMALUH U
COOTBETCTBYIOIUX JAaHHBIX, HEOOXOAUMBIX JUIsl BBIIOJHEHHS YUeOHBIX U O3HABATEIbHBIX 33134
ONpeNIeNEHHOr0 THUIA, NPHOOPETeHHE OMNbITa B 00JACTU HCMOJIb30BAaHUS HH()OPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBIaICHUE KyJIb TypOi aKTUBHOI'O MCIOJIb30BAHUS PA3JIMUYHBIX
MOMCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MPEICTABICHHS
nHpOpMAMK W WLTIOCTPHPOBATH pelIaeMble 3aaud HECIOKHBIMH CXEMaMH, JHarpaMMaMmHy,
Ipyrumu popmamu rpa@uKu 1 UX KOMOUHALIUSMY,

7) yMEHHEM WHCIOJb30BaTh W AHAIM3UPOBATH B TMpOIECCe YYEOHOW W HCCIEIOBATEIBCKON
NEeSITeTBHOCTH HH()OPMAIIHIO O BIMSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO XO3SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYXKAIOIIEH MPUPOJHOM CPEIbI;

YHuBepcalbHbIMH KOMMYHHKATHBHBIMH /IiCTBUAMHU

8) ymMeHueMm 3a7aBarh BOIPOCHI (B XOJ1€ IMAIora W/ AUCKYCCHH) 110 CYLIECTBY 00CYXKIaeMOit
TeMBI, (POPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCUTEIILHO BBITIOJIHEHUS MIPEUIOKEHHON 3a1auH;
9) npuoOpeTeHre ONbITa MPE3EHTALMH PE3YJIbTaTOB BBIOJHEHHS XHMUYECKOTO SKCIIEPHMEHTA
(J1abopaTopHOro ONbITA, TJAOOPATOPHON PabOTHI MO MCCIEIOBAHUIO CBOMCTB BEILECTB, y4eOHOTO
IPOEKTA);

10) 3aMHTEepecOBaHHOCTh B  COBMECTHOW CO  CBEPCTHHKAMH  [IO3HABATCIIBHOW W
UCCIIeI0BATENbCKON AEATENIbHOCTU TPH PEIIEHHH BO3HMKAIOIIUX MpPoOJeM Ha OCHOBE YyuéTa
OOIIMX HMHTEPECOB W COTJIACOBAHUS TMO3WLUH (0OCYXIeHHs, OOMEH MHCHUSMH, «MO3TOBBIC
HITYPMBI», KOOPANHAIUSI COBMECTHBIX JI€HCTBUH, ONpeeIeHNe KPUTEPUEB 10 OLIEHKE KauecTBa
BBITIOJTHEHHOH paboThI U 1p.);

YHuBepcaJbHbIMH PEryJIATHBHBIMH JAeiiCTBUAMH

11) yMeHHEM CaMOCTOSITEIBHO OMPEACISATh LENU JCATSIbHOCTH, IAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIUPOBATh M TIPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTH, BHIOMPATH
HanOosee H(QQeKkTuBHBIE CIMOCOOBI pelIeHHst y4eOHBIX ¥ TIO3HABATENBHBIX  3ajad,
CaMOCTOSITEIBHO COCTaBJIATh WIM KOPPEKTHPOBATh MPEUIOKECHHBIA AITOPUTM IEHCTBHUM IpU
BBITMIOJIHEHUH 3aJaHUi C Y4ETOM IOJNYy4YEeHHS HOBBIX 3HAHMH 00 W3ydaeMbIX OOBEKTax —
BEIIIECTBAX M PEaKIHsIX; OLIEHUBATh COOTBETCTBUE MOJIYUYEHHOTO PE3yJIbTaTa 3asBICHHON IIETH;
12) ymeHueM UCIIONB30BaTh M aHATM3UPOBATh KOHTEKCTHI, Ipe/IaraeMble B yCIIOBUH 3aaHUIA.

IIpeamerHbie:

B cocraBe mpeaMeTHBIX pPE3yNbTAaTOB [0 OCBOEHHUIO 00S3aTEIBHOIO  COJEpIKaHUS,
YCTQHOBJIEHHOTO JaHHOW HOpuUMEpHOM paloueil mporpaMMmoi, BBIJENSAIOT: OCBOCHHBIE
0oOyyaroIMMUCSl Hay4yHblE 3HAHUS, YMEHUS M CIOCOOBI JeicTBUM, cnenuduueckue At
OpeaIMEeTHON obnacTu «XuMUS», BHUIBl JEATEIbHOCTH IO IOJyYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHHIO B PA3INYHbIX YU€OHBIX U HOBBIX CUTYalHsX.
[TpeameTHble pe3yabTaThl MPEACTABICHBI 110 rojjaM oOy4eHUs U OTpakatoT c(hOpMUPOBAHHOCTb
y 00y4aronuxcs CIeIyomuX YMEHUI

1) packpbiBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSATHIA: aTOM, MOJICKYJIa, XUMHUUYCCKUN DJIEMEHT,
IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh (OIHOPOIHAST U HEOHOPOJIHAS), BAJIGHTHOCTb,
OTHOCHUTENbHAS aTOMHAs M MOJEKYJspHas Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs
Macca, MaccoBas J0JII XMMHUYECKOTO JJIEMEHTa B COCJMHEHWH, MOJIAPHBIA 0O0BEM, OKCHI,
KHCJIOTa, OCHOBAaHME, COJb, JJIEKTPOOTPULATEILHOCTh, CTENEHb OKHUCICHHS, XUMUYECKas
peaknus, KiacCU(HUKAIMS PEAKUUN: peaklud COCJUHEHUS, PEaKIHH PA3JIOKEHHs, PeaKIuu
3aMEIICHUs, pPEaKUuu OOMEHa, 7K30- M DHHIOTCPMUYECKHE pPEAKLUHU;, TemIoBol 3(dekt
peakuuu, SApO aToMa, DSJEKTPOHHBIM CJOH aroma, aToMHas OpOHUTaj b, paauyc aroma,
XUMUYECKas CBS3b, MOJSIPHAS U HEIMOJspHAs KOBAJCHTHAS CBsI3b, HOHHAS CBSI3b, UOH, KaTHOH,
aHMOH, PacTBOpP, MaccoBast OIS BEIleCTBa (MIPOIIEHTHAS! KOHIICHTPAIH) B PacTBOPE;



2) WUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM. M. 1) W MPUMEHSTh 3TH
MOHSATHUSA MIPU OMKMCAHUM BEUIECTB U UX MPEBPAIICHHUIT;

3) HCHOJB30BaTh XUMHYECKYIHO CHMBOJIMKY JUIS COCTaBJIeHHS (OPMYJI BEIIECTB W YpaBHCHHI
XUMHUYECKUX PEaAKINH;

4) ompenenaTh BAJCHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCJAMHEHUSX; CTENECHb OKHMCIICHUSI
AIIEMEHTOB B OMHApHBIX COCIWHEHUSX; MPUHAUICKHOCTh BEIIECTB K OMpPEIEIEHHOMY Kiaccy
coeuHeHHH 1O (GopMyaaM; BHI XHUMHYECKOW CBs3M (KOBajJeHTHas W HOHHAs) B
HEOPraHUYECKUX COECTUHEHMUSIX;

5) packpsiBaTh cMbici [leproauueckoro 3akona J[. . Menaeneesa: 1eMOHCTPHPOBATH TOHUMAaHHUE
MEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKHX JJIEMEHTOB OT HX IMOJOXKEHHUS B
Ilepnoanueckoil cucTeMe; 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJSIPHOTO ~ Y4€HHUs, 3aKoHa ABOraJpo; OIHUChIBaTh U XapaKTepU30BaTh
TabmmuHyto popmy Ileproamueckoil CUCTEMBl XMMHYECKHX DJIEMEHTOB: Pa3lN4aTh HOHSTHS
«rnaBHas noarpymna (A-rpymmna)» u «mobounas noarpynma (b-rpymnmna)», Manbie U OoJbIIne
NepUO/IbI; COOTHOCUTH 0003HaUEHHs, KOTOpble UMetoTcsi B Tabimue «llepuonuydeckas cucrema
xuMudeckux saemeHToB [[. M. MenneneeBa» ¢ 4YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XUMHYECKHUX OJJIEMEHTOB (COCTaB W 3apsia sjapa, oOIiee YUCIO DISKTPOHOB U
pacnpeieieHie UX 10 3JIEKTPOHHBIM CIIOSIM);

6) xKIaccupUIMPOBATh XUMUYECKUE DIICMEHTHI;, HEOPIaHUYECKUE BEIECTBA; XUMHUYCCKHE PEAKIIUU
(1o YMCITy ¥ COCTaBY yJacCTBYIOIINX B PEAKIMH BEUIECTB, MO TeIioBoMy s dekry); XMMUI.
8—9 kmaccel 25

7) XapakTepu3oBaTh (ONMUCHIBATh) OOIIHME XUMHYECKHE CBOWMCTBA BEIECTB PA3IMYHBIX KJIACCOB,
MOATBEP)KJAsi ONWCAHWE [pPUMEpPaMU  MOJEKYJSIPHBIX YPaBHEHHUH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIIUH;

8) mporHO3WpoBaTh CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT MX Ka4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH TIPOTEKAHUSI XUMHUYECKUX MTPEBPAIICHUHN B PA3TUYHBIX YCIOBUSX;

9) BBIYUCIIATH OTHOCHUTEIBHYI) MOJICKYJISIPHYIO M MOJISIPHYEO MacChl BEIECTB; MAcCOBYIO JIOJIO
XMMHUYECKOTO 3J€MEHTa Mo (opMmylie COEAMHEHHUS; MACCOBYIO JOJIIO BEILECTBA B PacTBOPE;
IIPOBOAMTDH PACUETHI 10 YPAaBHEHUIO XUMUYECKON PEaKINH;

10) npuMeHSATh OCHOBHBIC ONEpAlMU MBICIUTEIBHON JIESITEeNbHOCTH — aHalM3 W CHHTE3,
cpaBHeHHE, 0000IIeHNEe, CHCTEeMATHU3alNI0, KIAaCCU(UKAIMIO, BBIABICHHE MPUYHUHHO-
CIEACTBEHHBIX CBSI3€d — JUII M3YYCHHS CBOMCTB BEIUECTB W XUMHUYECKUX PEAKIUU;
€CTECTBEHHO-HAyYHbIE METO/bl IO3HAaHWUS — HAOIIOJEHUE, W3MEpPEHHE, MOJEIUPOBAHUE,
IKCTIEPUMEHT (pealibHbIN U MBICJICHHBIH);

11) cnenoBaTh MpaBUIIaM IMOJIb30BAaHHUS XUMHUECKOW MOCYA0H U J1a00paTOpHBIM 000PYIOBaHHEM, a
TaK)Ke TMpaBWIaM OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHM C WHCTPYKIUSMHU IO
BBITIOJTHEHUIO  JIA0OPATOPHBIX XUMHUYECKHMX OMNBITOB MO TMOJYYEHHIO U  COOMpaHUIO
ra3oo0pasHbpix BemiecTB (BoJopoJa ¥ KHCIOPOJA), MPUTOTOBJICHHIO PAcTBOPOB ¢
ONpeeIEHHON MacCOBOM JI0JIeM pPAacTBOPEHHOTO BEUIECTBA; IUIAHUPOBAaTH M IMPOBOJIUTH
XUMUYECKHE HKCIIEPUMEHTHI 110 PACIO3HABAHHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IMOMOIIbIO
UHIUKATOPOB (1akMyc, heHoabTaICHH, METHIOPAHXK H Jp.).

ConeprxaHue y4eGHOT0 mpeaMeTa

Paznen 1 OcHoBHble noHsiTHsA Xumun (20 vac)

[Ipenmer xumun. XuMusl Kak 4acTb €CTECTBO3HaHUs. BemecTsa u ux cBoiictBa. MeTo bl NO3HAHUS
B XHMHH: HaOIIOJIEHUE, DKCIICPUMEHT, M3MepeHue. VCTOYHMKM XUMHYeCcKOW HWH(OpMAIUH:
xumuueckas mauteparypa, Mutepner. Ilpuembr Oe3omacHoil paboTel ¢ 000pyrOBaHHEM U
BelectBaMu. CTpoeHUE IIaMEeHHU.

Yucteie BemectBa u cMmecd. CrnocoObl OYUCTKM BEIIECTB. OTCTaWBaHue, (UIBTpPOBaHUE,
BBIIIAPUBAHUE, KPUCTALIN3ALUS, AUCTUILUIALMA. DU3HUECKUE SABJICHUSA U XUMUUYECKUE PEAKLIHUH.
IIpr3HaKu XUMUYECKUX PEAKLIUI U YCIIOBHUS BO3SHUKHOBEHHUS U TEYEHUS XUMUUECKUX PEAKLIUH.



ATOMBI, MOJIEKYJIBI U HOHBI. BeriecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOCHHUS.

Kpucrannnueckue u amopgHsie BemecTBa. Kpucranmndeckue pemieTki: aToMHasi U MOJIEKYJIsIpHas.
3aBUCHMOCTb CBOMCTB BEIIECTB OT THUIA KPUCTAJUIMYECKON pemeTku. IIpocTeie u cioxHbIE
BellecTBA. XHMHUYECKUN »HleMEeHT. MeTaiibl U HeMeTauibl. ATOMHAas €IWHHLA MAaCChI.
OtHOCuTENbHAs aTOMHAasg Macca. 3HAKU XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemecTB. Xumuueckas ¢opmyna. OTHocuTedbHas MOJEKyJspHas Macca. KadecTBeHHBIH U
KOJIMUECTBEHHBI COCTaB BEleCTBA. Brruncienus no xumuueckuM (opmymnam. MaccoBasi 10
XUMHUYECKOTO 3JIEMEHTA B CJIO0KHOM BELIECTBE.

BanentHocte xumuueckux aneMeHTOB. CocraBineHue (opmyn OWHApHBIX  COCIMHEHHHA TIO
BAJICHTHOCTH AaTOMOB XHUMHYECKHX JJIEMEHTOB W OIpPEACIICHUE BaJCHTHOCTH aTOMOB
XUMUYECKUX IJIEMEHTOB MO (popMynaM OMHAPHBIX COCTUHECHHM.

ATOMHO-MOJIEKYJISIPHOE yueHHE. 3aKOH COXPAHEHHUS MACChl BEIIECTB MPU XUMHUYECKUX PEaKIUAX.
Kusup u pesrensHocTh M. B. JlomoHOCOBa. XmMHUecKHe ypaBHEHMs. THIIBI XUMHUYECKHX
peakuuii

Paznen 2 Kucaopon (5 yacoB)

Haxoxnenue B npupoze. [lonyuenne kucmopoia B 1ab0paTopul ¥ MPOMBIILIEHHOCTH. Pusndeckue
1 XUMHUeCKHe cBoiicTBa kuciopozaa. ['openue. Okcuasl. [Ipumenenne kucinoponaa. Kpyrosopor
kuciopona B mpupoae. O30H, amioTponus Kuciaopoda. Bo3nyx u ero cocras. 3ammra
aTMoc(epHOTo BO3/lyXa OT 3arps3HEHUI

Paznen 3 Bogopona (3 uaca)

Haxoxnenue B npupoje. [lonydyenrne Bogopoia B 1a60paTopuu U MPOMBIIUIEHHOCTH. PU3ndecKkue
U XUMUYECKHE CBOWCTBa Boaopoda. Bomopon — BoccranoBuTenb. Mepbl 0€30MacHOCTH MPHU
pabote ¢ Bogopoom. [Ipumenenue Bogopoa.

Paznen 4 Boga. PactBopnl (7 yacoB)

Bonma B mpupome u cmocoObl €€ OYHMCTKH. Ajdpanus BOJIbl. XHMHUYECKHE CBOMCTBA BOJBI.
B3anmopeiictBre BOJBI ¢ OKCHAAMU METAUIOB M HeMmeTauoB. [Ipumenenue Bonbl. Boma —
pacTBOpHUTENb. PacTBOpUMOCTH BelecTB B BoJie. MaccoBasi 107151 paCTBOPEHHOTO BEIECTBA.

Paznen 5 KosimuecTBeHHbIe oTHOIIEHUs1 B Xumun (5 yacos)

KomngectBo BemectBa. Monb. MossipHast Macca 1 MOJISIpHBIA 00beM. 3akoH ABoranpo. MoJsipHbIi
00beM ra3oB. OTHOCUTENbHAS MIIOTHOCTh ra30B. OOBEMHbBIE OTHOIICHHS Ta30B MPU XUMUYECKUX
peaKIusIX.

Paznen 6 BaxHeiinue kiaaccbl HeopraHndeckux coequnenuii (11 yacon)

OcCHOBHbBIE KJIaCChl HEOPTaHMYECKUX coeAuHeHuil. HomeHknaTypa HEOpPraHMYECKUX BEILECTB.
Oxkcunpl. OKCHJIBI METAUIOB U HEMETAIIOB. PU3NYECKHE U XUMUYECKHUE CBOICTBA, MOJIyYeHUE U
MIPUMEHEHUE OKCUIOB.

I'uapokcunel. Knaccubukanus ruapokcunoB. OcHOBaHMA, KiIacCUpHUKalMs W CBOICTBA:
B3aMMO/ICHICTBUE C OKCUAAMU HEMETAJUIOB, KUCIOTaMu. Peakius HelTpanuzanuu. AM(oTepHbIe
OKCHU/JIbI Y TUAPOKCH/IBI.

Kucnotsl, kimaccudukanus M CBOICTBAa: B3aHMOJCHCTBHE C MeETajUlaMU, OKCHIAMH METaJIOB.
BriTecHUTENBHBIN ST METAILIOB.

Comu. CocraB. Knaccuduxanus. Homenkinarypa. ®dusndeckue cBocTBa coneil. PacTtBopumocTs
coJjiell B BoJie. XMMUYECKHE CBOMCTBA coliel. [Ipumenenue coueil.

['enerndeckas CBA3b MEXAY OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX BEIIECTB.

JemoncTpanun: O3HaKOMIIEHHE C JJAOOPATOPHBIM 000pYAOBaHUEM; TIPUEMBbI O€30TaCHOM PabOTHI ¢
HUM. CrnocoObl OYMCTKH BEIIECTB. KpHUCTau3anus, aucTwuisiius. HarpeBanue caxapa.
HarpeBanue mapaduna. B3anmoeiicTBue pacTBOpoB: KapOoHATa HATPUS U COJSTHOW KUCIIOTHI,
cynbara menu(ll) u ruapokcuaa Hatpus. B3auMoAeHCTBHE CBEXEOCAKICHHOTO THIAPOKCHIA
meau(l1) ¢ pacTBOpOM IITFOKO3bI TP OOBIYHBIX YCIOBUSIX U IPHU HarpeBaHuu. [IpuMepbl mpoCThIX
U CIIO)KHBIX BEILIECTB B pa3HbIX arperatHbix cocrosiHusx. lllapocTep:kHeBble MOIETU MOJEKYI
MeTaHa, aMMHaKa, BOJIbI.

IIpakTuueckass padora 1 Ilpuembr OezomacHOW pabOTBI C OOOPYJOBaHHMEM M BEUIECCTBAMHU.
CrpoeHue rmiamMeHu.



IIpakTnyeckas padora 2 OuncTKa 3arps3HEHHON TOBaPEHHON COJIM.

JlaGopaTopHble ombIThI: PaccMOTpeHHE BEIIECTB C pa3lIWYHBIMH (U3MUYECKUMHU CBOWCTBAMHU.
Paznenenne cmecu ¢ momouibto MarHuTa. IIpumepbl ¢GuU3MYeCKUX M XMMHMYECKHX SIBJICHUH.
OsHakomiieHHE C o00pa3iaMu MPOCThIX (METa/ulbl M HEMETAUTbl) M CIIOKHBIX BEIECTB,
MHUHEPAJIOB M FOPHBIX MOpo1. Pasnoxenue ochoBuoro kapbonata meau(ll). Peakius 3amerenust
MEJU KEIIE30M.

YnpaxkHeHusi M 3aauM:. YIPaKHEHUS Ha ONpeJesieHUE BAJCHTHOCTH JJIEMEHTOB B OMHApHBIX
COCIMHEHUAX. YTpakKHEHUs Ha cocTaBieHue (opMysl OMHAPHBIX COEIUHEHHI MO M3BECTHOM
BAJICHTHOCTU. YTPa)XHEHUS Ha ONpEICICHUE COCTaBa IMPOCTEHUIINX COEAUHEHHH MO WX
XUMHUYECKUM (GopMynaM. YTpakKHEHUS B COCTaBICHUM XMMUYECKUX ypaBHEHUH. Brrumcienue
OTHOCHUTEJIbHON MOJIEKYJISpHOW Macchl BeliecTtBa mno (opmysne. BoruncneHue maccoBo 10U
DIIEMEHTAa B XUMHYECKOM COCJMHEHHWH. YCTAaHOBICHHE MpOCTeHIIell (GopMyisl BEIIecTBa IO
MacCOBBIM JI0JISIM JIEMEHTOB.

Jemoncrpanuu: dusnyeckne M XUMHUYECKHE CBOWCTBA Kucioponaa. llomyueHne u cobupanue
KHCIIOPOJla METOJOM BBITECHEHMS BO3JlyXa M METOJOM BBITECHEHHMS BOJbL. Y CIOBUSA
BO3HUKHOBEHUS U NIPEKPALICHHS TOPEHMUSL.

IIpakTnyeckas padora 3 [losryyeHne 1 cBOHCTBA KUCIOPOIA.

JlaGopaTopHble onbIThI: O3HaKOMIIEHHE C 00pa3liaMi OKCHIOB.

YnpaxHeHusi W 3aJa4u. YIPaXHEHHUs Ha cocTaBieHHE (OpPMYT OKCHAOB IO M3BECTHOM
BAJICHTHOCTH. YTPaKHEHUS B COCTABIIEHUN YPAaBHEHUI peakuii TOPEHUS CIOKHBIX BEIIECTB.
JemoncTpanun: I[lonyuenue Bojopona B ammapate Kwurmma, npoBepka BOJOpOJa Ha YHCTOTY,
rOpeHre BOJAOPOJa Ha BO3AYyXE U B KUCIOpOJE, COOMpaHUE BOJOPOJia METOJO0M BBHITECHEHHEM

BO3/1yXa U BOJIBI.

IIpakTuyeckasi padora 4 [losrydeHrue Boopo/ia U MCCIIEIOBAHUE €TO CBOMCTB.

JlaGopaTopHbie onbIThI: B3anmoeiictBue Bogopoaa ¢ okcuaom meau (11)

JleMoHCcTpaL UK
Amnanus Boasl. CuHTE3 Bo/bl. B3anmoseiicTBie BOJbl ¢ HATPUEM, KalbI[IEM, MarHUEM, OKCUIOM
Kanbiyst, okcugom yriepoza (1V), okcungom docdopa (V) u ucrbiTaHne MOTy4SCHHBIX PACTBOPOB
MHIUKATOPOM.

IIpakTnueckas padora 5 IlpuroToBieHue pacTBOPOB COJIEH C ONPEIEIIEHHOM MaccOBOW A0Jel
PacTBOPEHHOIO BELIECTBA.

Ynpaxuenus v 3agauu: HaxoxxaeHne MaccoBOMl J0OJIM pacTBOPEHHOTO BEIIECTBA B PacCTBOPE.
BelunciieHne Maccbl pacTBOPEHHOIO BEIIECTBA W BOXABI Ul IPUTOTOBJIEHHUS PacTBOpa
OIIPEACIIEHHON KOHLIEHTPALUH.

JemoncTpanun: OO0pa3ibl OKCUIOB, KHCIOT, OCHOBaHMI U cosied. HeiTpanuzauus menouu
KHUCJIOTOM B IPUCYTCTBUM MHAUKATOPA.
IIpakTuyeckasi padora 6.Pemenune sxcriepuMeHTaANBHBIX 33/1a4 10 TeMe: «BakHelmue

KJIACChl HEOPraHUYECKUX COETMHEHUI»

JladopaTopHbie onmbIThl: ONBITH, MOATBEPKAAIOLINE XUMHUUYECKHE CBOMCTBA OKCHIOB, KHCIOT,
OCHOBaHUH, aM(OTEPHBIX TUIPOKCUIOB U COJICH.

Ynpaxaenus u 3aga4u: PacueTsl M0 ypaBHEHHUSIM XUMHYECKUX PEaKIIMiA

Pasznen 7 Ilepnoanyeckuii 3aKOH M NepUOANYECcKasi cucTeMa XuMHU4Yeckux djiementos JI. U.
MenneneeBa. Ctpoenne atoma(7 4acoB)

[lepBoHauanbHbIe TOHATUS KIaccU(UKAIMM XUMUYECKUX 3J1€MEHTOB. [IoHsATHE O Tpynnax cXOAHbIX
2JIEMEHTOB. ECTECTBEHHBIE CEMENCTBA XUMHUUYECKHUX JIEMEHTOB: IIEJIOYHbIE METAJUIbI, TAJIOTCHBI.
biiaroponbie rassi.

Ilepnonnueckuii 3akon . M. Menneneesa. Ilepmoauueckass cucrteMa Kak €CTECTBEHHOHAY4HAst
KJIaccuUKaIMs XUMHUECKUX 3JIeMeHTOB. TabmuuHas ¢dopma mpeacTaBieHHs KiacCUu(DUKAUU
XUMHYECKUX dneMeHToB. Crtpykrypa Tabmumsl «[lepuomudeckas cucreMa XAMHUYECKUX
anemenToB JI. M. MenzaeneeBa» (kopotkas ¢opma): A- u b-rpynnsl, nepuojasl. Ousndeckuii
CMBICIT TIOPSAKOBOTO (aTOMHOTO) HOMEpa, HOMEpa MepHo/ia ¥ HOMepa TPYyMIbl (7Sl SJIEMEHTOB

A-rpynm).



Crpoenue aroma: siipo W JIeKTpoHHast 00osouka. CocTaB aTOMHBIX sJiep: MPOTOHBI U HEHUTPOHHBI.

H30TO0MEI. 3ap${z{ ATOMHOTO dJpa, MaACCOBOC YHUCIO U OTHOCHUTCIbHAA aTOMHasd Macca.
COBpeMeHHaH (l)OpMYJ'II/IpOBKa MOHATHUS «KXMMHYECKUN JIEMEHT».

DyekTpoHHAas 000JI0YKa aToMa: MOHSATHE 00 JHEPreTHYeCKOM YpOBHE (DICKTPOHHOM CJIOE), €ro

€MKOCTH. 3allOJIHEHUE DJJEKTPOHHBIX CJIOE€B Y aTOMOB JJIEMEHTOB MajbIX MEPHOJIOB.
DJEeKTPOHHBIE CXEMbl M 3JEKTpOHHO-Tpaduueckue QGopmysbl. CoBpeMeHHas (GopMyIHpOBKa
MEPUOTUYECKOT0 3aKOHa.

3HayeHue Tnepuoauyeckoro 3akoHa. Hayunele noctwxkenusi JI.M.MenneneeBa: wucnpaBlieHHE

OTHOCUTENIbHBIX aTOMHBIX MaccC, NpPEACKa3aHue CYIIECTBOBAHUS HEOTKPBITHIX JJIEMEHTOB,
MEePECTAHOBKA XUMUYECKHUX AJIEMEHTOB B IEPUOANUECKOM cucteme. JKu3Hp u aestenbHocth 1.
MenpeneeBa

JemoncTpauun: Ilepuonuueckas cucrema xumudeckux odnemeHToB [, WM. Menneneesa.
(TICXD) Odusuueckre CBOWCTBA IIEIOYHBIX METAIOB. B3auMojeHcTBHE OKCUIOB HATpHS,
Maraus, ¢ocdopa, Cepbl ¢ BOJOW, HCCICIOBAHUE CBOWCTB IOJIYUYEHHBIX IPOIYKTOB.
B3anmopeiictBue Hatpus u Kanus ¢ Bogod. dusznueckue CBOMCTBA rajJoreHoB. Bzanmoaeiictere
ATIOMHUHHS C XJIOPOM, OPOMOM H HOJIOM.

YnpaxHeHuss W 3aJa4d. YNPAKHEHUS HA OCHOBHBIE XAPAKTEPUCTUKU aTOMa XUMHUYECKOIO
AJIEMEHTA.

YpaxHeHUs1 Ha CpPaBHEHHUE CBOMCTB XMMHYECKUX JIEMEHTOB HA OCHOBAaHUM UX

nonoxenus B [ICXD JI. 1. Menneneena.
Pazgen 8 Ctpoenne BemecrBa(7 4acoB)

DNEeKTPOOTPULIATETBHOCTh XUMHYECKUX 3J€MEHTOB. OCHOBHBIE BHUJbl XMMHUYECKOW CBS3H:
KOBAJICHTHAsI HEINOJSIpHAs M KOBaJeHTHas NoJyisipHas cBs3b. MoHHas cBs3b. BasleHTHOCTH
AJIEMEHTOB B CBETE JIEKTPOHHOU Teopuu. CreneHp okuciaeHus. [IpaBuna onpeneneHus CTeNeHU
OKHCIICHHUS 3JIEMEHTOB.

JemoncTpanuu: ComnocraBieHue GU3NKO-XUMHUECKHX CBOWCTB COSMHEHUN ¢ KOBAJICHTHBIMU
Y UOHHBIMH CBSA3SIMH.

YopaxHenuss u 3aga4M. YIOPaKHEHUS HaA OMNPEACICHHUE THUIA XUMHUYECKON CBS3UM B
COCIMHEHUSAX; COCTaBIICHUE CXeM OOpa30BaHUs CBSI3eH B COCOUHCHHSX. YTPaKHCHHS Ha
OTIpeJIeNIeHNe CTEIIEHU OKHCIICHUS JIEMEHTOB B COCIMHEHUH; COCTaBICHHE (DOPMYIIBI BEIECTBA
no creneHu okucieHus snemeHToB. Heodxoaumoe obopynoBanme: Ilepuonuueckas cucrema
xumuueckux anmemeHtoB J[. W. MenneneeBa. (IICXD) Psg aiekTpooTpHIATEILHOCTH
XUMHAYECKUX DJIEMEHTOB.

TemaTuyeckoe nIaHMpOBaHUE

Tematuueckoe IJIaHUPOBAaHUE KypcCa HeOpFaHPI‘ICCKOfI XHMHH COCTaBJIEHO COIJIACHO. HpeHMeTHaﬂ
nunus yaeoHukoB [.E. Pymsutuca, @.I". ®enpamana 8-9 kimaccel. [locobue ans yuurenei
00111e00pa3oBaTeNbHBIX OpraHu3aIyid, 2- u3ganue, nonosnennoe, H.H. I'apa, Xumus,
paboune porpammbl. Mocksa, «I[Ipocsemenue», 2013 rox,

ITporpamma paccunrana Ha 70 yacoB B roa (2 yaca B HeJeN0, 59acOB — pe3epBHOE BpeMs)

Ne KomnuectBo |KoHTtposbHble |[IpakTHueckue
HaumenoBanue pas3ieioB u TeMm

n/m 4acoB paboThI paboThI

1 Tema 1. TlepBoHauanbHble XUMUYECKHE MOHSATHUS 20 1 2

2 Tema 2. Kucnopon. 3) 1

3 Tewma 3.Bogopon 3 1

4 Tema 4. PactBopsl. Boaa. 7 1 1

3) Tema 5. KosinyecTBeHHbIE OTHOIIEHUS B XUMUU 3)

6 Tema 6.Baxkneiinme Kiacchl HEOPraHUYECKUX 11 1 1




COEeIMHEHUH

Tema 7. Ilepuoanueckuii 3aK0H U EPUOTUIECKAS 7
cucTeMa XuMHYecKuXx aneMmenToB .M. Menaerneena.
CtpoeHnue aToma.

Tema 8.Ctpoenue BemiecTBa. XUMHUYECKas CBI3b 7
PesepB Bpemenu 5
Hroro: 70




MynuuunansHoe 6rokeTHOE 061e00pa30BaTEILHOE YUPEKIECHHE
«PomaHnoBcKas cpeHas 001e00pazoBaTe/ibHas IKOIa »

CormnacoBaHo CornacoBano ; < 'VTEepxkaa0
Pykosoautens MO 3amecTHTeNb AUPEKTOPA MO Jlupextop MBOY
/I"H. Adpanacrera | YBP MBOY «Pomanosckas
COIlly %, |
[Iporokon Ne 1 or H.A. Ycuk '
« 25 »asrycra 2023 r «30 » aBrycra 2023 r.

-

PaGouasi nporpaMma no XUMHH
aana 9 knacea
IIpenmeTHas 06/1acTh: €CTECTBEHHO - HAYYHBIE PEIMETHI
cpok ocBoeHus nporpammsl 2023-2024 yuebHblii ron

CocTtaBHTENb:
Vunrtens xumun Kaiizep
Jlapbsa BadecnaBoBHa

c. Pomanoso 2023 r.




[Tporpamma coctaBieHa Ha OCHOBE:

Paboune nporpammel. [Ipenqmernas munust yueonukon I'.E. Pynsutuca, ®.I'. denpamana 8-9
kiaccel. [locobue ans yunreneit o61eo0pa3oBaTeIbHBIX OpraHu3alui, 2- u3aHue,
nonosaernHoe, H.H. I'apa, Mockga, «IIpocsemnienne», 2013 roa

IHJIAHUPYEMBIE PE3YJIbTATBI OBYUEHUA

OcHOBHbIE IOHATHSI XUMHH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeICTABJICHMI)

BrIlTyCKHUK HayduTCs:

* MMHUCHIBATh CBOMCTBA TBEPHBIX, KHUIKUX, ra3000pa3HBIX BEIIECTB, BBIACISASA WX CYIICCTBEHHBIE
MIPU3HAKH,

* XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOEHUIO M CBOWCTBAM, yCTaHABIMUBATh MPUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKY JAaHHBIMH XapaKTEPUCTUKAMH BEIIECTBA;

* pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX TMOHSATHUN: aTOM, MOJEKYJa, XUMUYECKUN SJIEMEHT,
MIPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTh, UCIIOJIB3Ysl 3HAKOBYIO CUCTEMY XUMHH,

* U300pakaTh COCTaB TMPOCTEUIINX BEIIECTB C IMOMOIILI0 XUMHUYECKHX (OPMYIT M CYITHOCTH
XUMHYECKUX PEAKLHMI C TIOMOIIBIO XUMUYECKUX YPABHCHUH

* BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BELIECTB, & TAKKE MACCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COCMHEHUSX;

e KIaccu(UUUPOBATh OKCHIBI M OCHOBAHMS IO CBOICTBAM, KHCIOTHI U COJIM — IO COCTaBy;
CpaBHUBATh MO COCTaBY OKCH/Ibl, OCHOBAHMS, KUCIIOTHI, COJIH,;

* OMHUCHIBATH COCTAB, CBOMCTBA U 3HAa4YeHHUE (B MPUPOJE M MPAKTUICCKON JEATSIHbHOCTH YeIOBEKA)
MIPOCTBIX BEIIECTB — KHUCIOPOJa U BOIOPOJIa,;

* N1aBaTh CPAaBHUTEJIBHYIO XapaKTEPUCTUKY XUMHUYECKHUX 3JIEMEHTOB M BAXKHEWIIUX COCAMHEHUI
€CTECTBEHHBIX CEMENCTB IIETOYHBIX METAJIJIOB U T'aJIOTE€HOB;

* TI0JIb30BAThCS TA0OPATOPHBIM 00OPYIOBAHMEM M XUMHUECKOU MTOCYION;

* IPOBOJIUTH HECIIOKHBIE XUMHUECKHUE OTBITHl U HAOIIOICHUS 32 N3MEHEHHUSIMH CBOWICTB BEIIECTB B
Mpolecce MX NPEeBpalleHui; coOM0aaTh TpaBWiIa TEXHUKU O€30MaCHOCTH TIPH TMPOBEICHUHU
HaOIIOAECHUI U OIBITOB;

* pasznuyaTh SKCHEPUMEHTAIBHO KHCIOTHI W IIEJI0YM, MOJIBb3yACh WHIWKATOPAaMHU; OCO3HABATh
HEOOXOIUMOCTh COOMIOJICHUST Mep Oe30MacHOCTH MpH OOpaIIeHUH C KHUCIOTaMH W IIEeJIOYaMHU.
BoinyCKHUK MOJYYHT BO3MOKHOCTh HAYYNUTHCH:

* TPaMOTHO 00paIIaThcs ¢ BEUIECTBAMHU B MOBCEHEBHOM JKHU3HH,

* OCO3HaBaTh HEOOXOJUMOCTH COOJIIOJICHUS TMPABWJI DKOJOTUYECKH OE30TacHOTO IOBEICHHS B
OKpY)Karollel mpupoaHOH cpeae’,

* MOHUMATh CMBICT U HEOOXOAMMOCTh COOIIIO/ICHUS MPEANUCAHUH, TPeAaraéMbIX B HHCTPYKIIUAX
0 UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUHU U AP.;

*  UCHONB30BaTh  MPHOOpETEHHBbIE  KIIOYEBbIE  KOMIETEHTHOCTH  MpPH  BBIIOJHEHUU
UCCIIEZIOBATENILCKUX TMPOEKTOB MO H3YYEHHUIO CBOMCTB, CIOCOOOB MOJYYEHHsS] U paclO3HABaHUS
BEILIECTB,

* pa3BHBaTh KOMMYHUKATHBHYK) KOMIIETEHTHOCTb, UCIOJIb3ys CPEJICTBA YCTHOTO M MUCBMEHHOIO
0OIIIeHMS, TTPOSIBJIATH TOTOBHOCTh K YBAXXEHUIO MHOW TOYKU 3PEHUS MPU O0OCYXKICHUU PE3yIbTaTOB
BBITIOJIHEHHON paloThI;

* 00OBEKTUBHO OIICHWBATh MH(OPMAIHIO O BEHIECTBAX M XUMHUYECKUX TMPOIECCAX, KPUTHUYECCKHU
OTHOCUTBCSI K IICEBJAOHAYYHOM HMHQpOpMAaIUK, HEI0OpOCOBECTHOW pekiame, Kacaroleincs
WCIIOJIb30BAHUS PA3JIUYHBIX BEIECTB.

Ilepuoauyecknii 3aKOH W TNeEePUOAMYECKAsT CcHCTeMa XuMudeckux »3jaementoB JI. H.
MenpgeneeBa. CTpoeHue BellecTBa.

BbInyCKHUK HAYYHTCSH

* KIacCU(UIMPOBATh XUMHUYECKHE IJIEMEHThI Ha METaJUIbl, HEMETaJUIbl, JEMEHTHI, OKCHIbI U
THIPOKCHIIBI KOTOPBIX aM(OTEpHBI, U HMHEPTHBIC IEMEHTHI (Ta3bl) IS OCO3HAHHS BaKHOCTH
YHOPSAI0YEHHOCTH HayUHbIX 3HAHUH;



* pacKpbIBaTh CMbICI nepuoandeckoro 3akona 1. 1. Menneneesa;

* OMWCHIBATH W XapaKTEpU30BaTh TAOMMYHYIO (OpPMY MEPUOJAMUYECKON CHCTEMBl XMUMHUYECKUX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX fJIEp U PACHpPEACIICHUE YUCiia JIEKTPOHOB IO 3JICKTPOHHBIM
CJIOSIM aTOMOB XUMHUYECKHUX 3JIEMEHTOB MaJIbIX MEPUOJIOB MEPUOIUUECKON CUCTEMBI, a TAKXKE Kaus
W KalbllUs;, * pa3auyarbh BHAbl XUMHUYECKOW CBS3M. HOHHYIO, KOBAJEHTHYIO MOJISIPHYIO,
KOBAJICHTHYIO HEMOJISIPHYIO M METAJIIMYECKYIO;

* n300paxkaTh AMEKTPOHHBIC (POPMYJIBI BEIIECTB, OOPA30BAHHBIX XUMHYECKUMHU CBS3SIMU PA3HOTO
BHU/JIA,

* BBIBJISITh 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT CTPOEHUSA €ro KPUCTAUIMYECKOW pPEleTKH
(MOHHOI, aTOMHOM, MOJICKYJISIPHOM, METAITUYECKOA);

* XapaKTEPU30BaTh XMUMHUYECKHUE DJIEMEHTHl U UX COCIMHEHUS HAa OCHOBE IOJIOKEHUS AJIEMEHTOB B
MEePUOANUECKON CUCTEME U 0COOCHHOCTEHN CTPOEHUS UX aTOMOB;

* ONKUCHIBATh OCHOBHBIE MPEANOCHUIKH OTKpbITUA [I. 1. MenaeneeBbIM MepuoInyecKoro 3aKkoHa 1
MEPUOTUIECKON CHUCTEMBI XUMHUYECKHX SJIEMEHTOB M MHOTOOOpPA3HYI0 HAyYHYIO JCSITEIbHOCTH
YYEHOTO;

* XapakTEepU30BaThb HAYYHOE W MHPOBO33PEHUECKOE 3HAYEHUE MEPUOJNYECKOTO 3aKOHA U
MIEPUOIUYECKON CUCTEMBI XUMHUUYECKUX di1eMeHTOB /. 1. Menzeneena;

* OCO3HaBaTh HAay4yHbIC OTKPBITHS KaK PEe3yabTaT [JIMTENbHBIX HAONIOJIEHUH, OMBITOB, HAyYHOU
MOJIEMHUKH, TPEOJIOJNIEHHS TPYITHOCTEN U COMHEHUH.

MHoroo0pa3ue XUuMHUYeCKNX PeaKIMi.

BbInyCKHUK HAY4YUTCS

* OOBSICHATH CYTh XUMHUYECKUX MPOIIECCOB,;

*HA3bIBaTh IPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIHi

* YCTaHABJIMBATh MPUHAAICKHOCTh XUMUYECKOHN peakuu K OTpeeIEHHOMY THITY TI0 OTHOMY U3
KJIacCH(PUKAIIMOHHBIX MPU3HAKOB: 1) MO YHCIY U COCTaBy MCXOJIHBIX BEIIECTB M IPOIYKTOB
peakiuu (peakiuu COSAMHCHHUs, PA3JIOKEHUs, 3aMEIICHUs] 1 OOMEHA); 2) MO BBIICICHUIO HIIH
HOTJIONICHUIO TEIUIOTHI (PEeaKMK SK30TEPMUYECKUE W IHIOTEPMHUUECKHE); 3) 10 U3MCHEHHIO
CTENECHEH OKHCIICHHUSI XMMHUYECKHX 3JIEMEHTOB (OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH);
4) o obpatumocTH mporiecca (peakiuu 00paTuMbIe B HEOOPATUMBbIE);

* Ha3bIBaTh (DAKTOPHI, BIUSIOUINE HA CKOPOCTh XMMUYECKHX PEaKIIHiA;

* Ha3bIBaTh (DAKTOPHI, BIUAIOLINE HA CMEIICHNE XUMHUYECKOTO PABHOBECHS;

* COCTaBJIATh YPAaBHEHUS DJIEKTPOJUTUYECKON TUCCOLMALMUA KUCIIOT, IIEJI0Y€EH, COJIeH; MOIHbIE
U COKpallleHHble MOHHbIE YpaBHEHMsS peakluid oOMEHa; YypaBHEHHsS OKHUCIUTEJILHO-
BOCCTaHOBUTEIbHBIX PEAKIUH;

* IPOTHO3UPOBATH MPOAYKTHl XUMHYECKUX peakiuil mo (opMyraM/Ha3BaHUSIM HCXOIHBIX
BEIIECTB; ONpPeAeIsTh HCXOIHbIE BEIIECTBa M0 (GopMyaamM/Ha3BaHUIM MPOTYKTOB PEaKILUU;

* COCTaBIATh ypaBHEHHS pEAKIMH, COOTBETCTBYIONIMX IOCICIOBATEILHOCTH (KIIEIIOYKE»)
MpeBpalleHI I HEOPraHNYECKUX BEIIECTB Pa3IMUHBIX KIaCcCOB;

* BBIBIISITh B IIpOIECCE ODKCIEPUMEHTa TMPHU3HAKH, CBUJIETENILCTBYIOIIME O MPOTEKAHUU
XUMHUYECKUX PEAKIUI

* TOTOBUTB PACTBOPHI C OIIPENEIEHHON MacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA,;

* OMpeNeNsITh XapaKkTep cpebl BOAHBIX PACTBOPOB KHUCIOT U ILEIOYEH MO U3MEHEHHUIO OKPAaCKH
WHAUKATOPOB,;

* MPOBOJUTh KAaYECTBEHHBIC pEAKLMH, MNOJATBEP)KIAIOIIME HaJIMuue B BOJHBIX pacTBOpax
BELIECTB OTACIbHBIX KATUOHOB U AaHHOHOB.

BbInyCKHUK MOJYYHUT BO3MOKHOCTH HAYYUTHCS

* COCTaBJIATh MOJIEKYJISIPHBIE M IIOJHBIE HOHHBIE YPaBHEHHs [0 COKPAIIEHHBIM HOHHBIM
YPaBHEHUSM;

* NPUBOJUTH IPUMEPHl pEaKUUi, NOATBEPXKIAIOIIMX CYLIECTBOBAHUE B3aMMOCBS3H MEXIY
OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX BELLECTB,;



* MPOTHO3UPOBATH PE3YNIBTATHI BO3ACUCTBUS PA3TMUHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM
peaxIu, MpOTHO3UPOBATh PE3YNbTATHI BO3ACUCTBUS PA3IMUHBIX (PAKTOPOB HA CMEIICHUE
XUMHUYECKOTO PAaBHOBECHS.

MHuoroo0pa3ue BelecTn

BbINyCKHUK HAYYUTCS:

* OmNpenensaTh MPUHAUIEKHOCTh HEOPraHMYECKUX BEHIECTB K OJHOMY W3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJLJIbl U HEMETAJUIbI, OKCH/JIbI, OCHOBAHUS, KUCIIOTHI, COJIH,

* COCTaBJIATH (POPMYJIBI BEIIECTB MO0 UX HA3BAHUSM,;

* OMPEENSATh BaJICHTHOCTh M CTETICHh OKUCIICHUS SJIEMEHTOB B BEIIIECTBAX;

* COCTaBIATH (HOPMYITBl HEOPTraHWYECKUX COEAMHEHUW TIO0 BAJCHTHOCTSM U CTENEHSIM
OKHCJICHHS 3JIEMEHTOB, a TaKXKe 3apsiiaM HOHOB, YKa3aHHbBIM B TaOJMLE PACTBOPUMOCTH KUCIIOT,
OCHOBaHHH U COJIEH,

* OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHSI (U3NYCCKHMX W XUMHYECKHX CBOMCTB MPOCTBIX
BemiecTB (METa/VIOB M HEMETA/UIOB) M WX BBICIIUX OKCHIOB, OOpa30BaHHBIX 3JIEMEHTAMHU
BTOPOT'O U TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapakTepHBIC IJIsi TPYII OKCHAOB. KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3plBaTh OOIIHME XHMHUYECKHE CBOWCTBA, XapakTepHble MJS KaXIOro U3 KJIAcCOB
HEOPraHUYECKUX BEIIECTB (KKCIOT, OCHOBAHHIA, COJICH);

* IPUBOAUTH IMPHUMEPHI PEAKLIMM, MOATBEPKAAOIIMNX XUMUYECKHE CBOMCTBA HEOPraHUYECKUX
BEILECTB. OKCUOB, KUCIIOT, OCHOBAHUM U COJIEH;

* ONpENeNsITh BEHIECTBO-OKUCIUTENb W BELIECTBO-BOCCTAHOBUTEIb B  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUAX;

* COCTaBJISITH 3JIEKTPOHHBIM OanaHC (U1 M3YYCHHBIX PEaKIHMii) MO TMPEIUIOKEHHBIM CXeMam
peaKkuuid;

* MPOBOAWTH JAOOPATOPHBIE OMBITHI, MOATBEPXKIAIOIMINE XUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX BEIIECTB

* MPOBOJUTH JIAOOPATOPHBIE OMBITHl MO IMOJYYEHHIO U COOMpaHMIO ra3000pa3HBIX BEIIECTB:
BOJIOPOJIa, KUCIOPOJa, YIVIEKHCIOTO ra3a, aMMHUAaKa, COCTABIIATh YPaBHEHUSI COOTBETCTBYIOLINX
peaKUuii.

BhInyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUTHCH
* IPOTHO3UPOBATH XUMUYECKHE CBOMCTBA BEUIECTB HA OCHOBE MX COCTaBa U CTPOEHUS,

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIISATH OKUCIUTEIHHBIC WA BOCCTAHOBUTEIHHBIE
CBOMCTBA C yUETOM CTEIMEHEW OKUCIIEHUS PJIEMEHTOB, BXOISALIUX B €r0 COCTAB,;

* BBISABIATH CYILIECTBOBAHME TE€HETHMUECKOW CBSI3U MEXKIYy BELIECTBAMU B PSAy. IMPOCTOE
BEILIECTBO — OKCHJI — KHUCIJIOTA - TUAPOKCHU]L — COJIb

* XapaKTepU30BaTh 0COObIE CBOMCTBAa KOHIIEHTPUPOBAHHBIX CEPHOM U a30THON KHUCIIOT;

* NPUBOJUTH MPUMEPHl YPAaBHEHUN peakiui, JeXallUuX B OCHOBE MPOMBIIIIEHHBIX CIOCOOOB
MOJIY4YEHHUS] aMMHUaKa, CEpHON KUCIIOThI, YyI'yHa U CTaJH,

* ONMUCHIBaTh (U3UYECKUE U XHMUYECKHE IPOIIECCHI, SBISIOLIMECS YacTbl0 KpPyroBOpoTa
BEILECTB B PUPO/IE,

* OPraHU30BBIBATh U OCYIIECTBIISATH MTPOCKTHI 110 UCCIICIOBAHUIO CBOWCTB BEIIECTB.

N3yyenne XxuMuUM B OCHOBHOM IIKOJIE JAaCT BO3MOXKHOCTH JIOCTHUYh CJICAYIONIUX DPE3YJIbTATOB B
HaIpaBJICHUY JUYHOCTHOTO PA3BUTHS:
1)BocnuTaHKE POCCUNCKON TPaKIaHCKON UACHTHYHOCTHU. MATPUOTHU3MA, JIIOOBH U YBAKCHHS K
OteuecTBY, 4yBCTBa TOpPAOCTM 3a CBOIO PoaMHy, 3a POCCHICKYI0 XHMHUYECKYIO HayKy;
2)(opMupOBaHKE IEIOCTHOTO MHPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHST HAyKH U OOIIECTBEHHOW TIPAKTHKH, a TaKXe COIUAIbHOMY, KYIbTypHOMY,
S3BIKOBOMY U JYXOBHOMY MHOTOO0OPa31i0 COBPEMEHHOTO MHPA,
3)bopMupoBaHuEe OTBETCTBEHHOTO OTHOIICHUS K YUEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOPAa3BUTHIO U CaMO0OPa30BaHUIO HA OCHOBE MOTHBAIIMH K OOYyUEHHIO U MMO3HAHUIO, BEIOOPY
npoduIpHOro 00pa3oBaHus HA OCHOBE MH(POPMAIIMH O CYIIECTBYIOIIUX MPOPECCUIX U TUIHBIX



npoeCcCUOHANBHBIX ~ NPEANOYTEHUH,  OCO3HAHHOMY  IIOCTPOCHHMIO  WHAMBUIYaJIbHOM
00pa30BaTeIbHOM  TPAGKTOPHUM C YYCTOM YCTOWYMBBIX IIO3HABATEJBHBIX HHTEPECOB;
4)dopmMHpoBaHHE KOMMYHHKATHBHON KOMIIETEHTHOCTH B 00pa3oBaTeNbHOM, OOIIECTBEHHO
MOJIE3HOHM, yueOHO-HCCIeIOBAaTeNbCKOM, TBOPYECKOW M JPYTHX BHAAX JIEATEIbHOCTH,
5)bopmupoBaHue MOHUMAaHHS [ICHHOCTH 3JI0POBOTO U 0€30MacHOTO 00pa3a HU3HU; YCBOCHUE
MpaBWJI UHAMBUAYAJTBHOTO M KOJUIEKTUBHOTO O€30MacHOr0 IMOBEACHHS B UPE3BBIYAMHBIX
CUTYAILUSX, YTPOKAIOLIUX )KU3HU U 3J0POBBIO JIFOJIEH;
6)bopMupoBaHKe MO3HABATEIbHOW W WH(POPMAIMOHHOW KYJIbTYyphl, B TOM YHCJIC pa3BUTHE
HaBBIKOB CaMOCTOSITENIbHOW paboThIC y4eOHbIMU MOCOOUSMH, KHUTAMH, JIOCTYIHBIMU
MHCTPYMEHTaMM U TEXHHYECKUMH  CpPEACTBAMU  HMH(QOPMAIIMOHHBIX  TEXHOJIOTHUH;
7)bopMupoBaHHE OCHOB SKOJIOTHYECKOTO CO3HAHUS Ha OCHOBE MPU3HAHUS [IEHHOCTH KU3HH BO
BCEX €€ TMpPOSIBICHUSIX U HEOOXOJUMOCTH OTBETCTBEHHOIO, OEpEeXHOro OTHOLUEHHUS K
OKpYXKarolleu cpere;
8)pa3zBuTHE TOTOBHOCTH K pCIICHHIO TBOPYECKHX 3aJa4, YMEHUS HAxXOJUTh aJCKBaTHbIC
crocoObl TIOBEJCHUS M B3aWMOJICHCTBHS C MapTHEpaMH BO Bpemsi y4eOHOW M BHey4deOHOM
NeSITeTBHOCTH, CIIOCOOHOCTH OIICHMBATH MPOOJEMHBIC CUTYallUd W ONEPAaTHBHO MPUHUMATD
OTBETCTBEHHBIC PEUICHUS B PAa3IMYHBIX NPOJYKTHBHBIX BHUAAX JesTenbHOCTH (yueOHas
MIOMCKOBO-UCCIIEIOBATENbCKAs, KITyOHas, MPOEKTHAsI, KPYXKKOBast | T. II.)
MeTtanpeAMeTHBIMM  pe3yJIbTATAMH OCBOCHHS OCHOBHON 00pa30BaTeNbHOM  MpPOrpaMMsl
OCHOBHOTO 00111eT0 00pa30BaHUs SBISIFOTCS:
1)oBnazieHue HaBbIKAMH CAMOCTOSTEIBLHOTO MPUOOPETEHHUsI HOBBIX 3HAHU, OPraHU3aIlMK yIeOHO
JIeATEIbHOCTH, TIOUCKA CPEJICTB €€ OCYLIECTBICHUS;
2)yMeHHUe IUIaHUPOBATh MyTH JOCTHIKECHUS IIeJIell Ha OCHOBE CAMOCTOSTENILHOIO aHAM3a YCIOBHil
U CpPEACTB HUX JOCTHUKEHHS, BBIACIATH aJbTEPHATUBHBIE CIOCOOBI JOCTHKEHHS LEMH U
BBIOMpaTh Hanmbosiee APGHEKTHUBHBIN CIIOCO0, OCYIIECTBIATH MO3HABATEIBHYIO PE(IICKCHIO B
OTHOLICHHUH JEHCTBUI 10 pelIeHnio yueOHbIX U M03HaBaTEIbHBIX 3a/a4;
3)yMeHHe MOHMUMATh MPOOJEMy, CTAaBUTh BOIPOCHI, BBIIBHIATh THUIIOTE3Y, JaBaTh OINPEICICHUS
HNOHATHSM, KIacCU(QUUUPOBaTh, CTPYKTYPHUpPOBaTh MaTepHall, MPOBOAMTH 3KCIEPHUMEHTHI,
apryMEeHTHPOBaTh COOCTBEHHYIO MO3HUINI0, (POPMYIUPOBATH BBIBO/bI U 3aKIIIOUEHUS,
4)yMeHHE COOTHOCUTH CBOM JICUCTBHS C IUIAHHUPYEMBIMH PE3yJIbTaTaMH, OCYLIECTBIIATH KOHTPOJIb
CBOCH JESTENBHOCTH B MPOLIECCE JOCTHXKEHUS Pe3yabTara, ONpeNeNiiaTh CocoObl NeicTBUN B
paMKax TpPeUIOKEHHBIX YCIOBHH M TpeOOBaHMIA, KOPPEKTUPOBaTh CBOU JI€HCTBHUA B
COOTBETCTBUHU C U3MEHSIOLLIEICS CUTyalUEH;
5)popmupoBaHue M pa3BUTHE KOMIETEHTHOCTH B OOJIACTH HCIIOJBb30BAHHS WHCTPYMEHTOB W
TEXHHYECKUX CPEICTB HMH(MOPMALMOHHBIX TEXHOJOTUH (KOMOBIOTEPOB M IMPOrPAMMHOTO
oOecrieueHHs)) KaKk HWHCTPYMEHTAIBHOW  OCHOBBI  Pa3BUTHS  KOMMYHHUKATUBHBIX U
MO03HABATEIbHBIX YHUBEPCATbHBIX YU€OHBIX IEHCTBUN;
6)yMeHne co31aBaTh, NMPUMEHATh U MPEoOPa30BbIBATh 3HAKK W CHMBOJIBI, MOJEIH U CXEMBbI IS
peleHus y4eOHbIX U TO3HABATENbHBIX 33]1a4;
7)yMeHue u3BIeKaTh MHOOPMAILMIO U3 PA3IMYHBIX HCTOYHUKOB (BKIIFOYAsh CPEJCTBA MAacCCOBOM
uHbOpMaIMK, KOMIIAKT-IUCKH y4eOHOro HasHaueHHs, pecypchl MHTepHera), CBOOOIHO
M0JIb30BAaThCA CIPABOYHON JUTEpaTypoil, B TOM YHCIE€ W Ha JJIEKTPOHHBIX HOCHUTEJIX,
c00J1r01aTh HOPMBI HHPOPMAIIMOHHOHN U30MPATEIIBHOCTH, STUKH;
8)yMeHHe Ha TpPAKTUKE TOJb30BAaThCS OCHOBHBIMU JIOTHYECKUMH TPHEMaMH, METOJaMHu
HaOJI0ICHUS], MOJIEIIMPOBAaHMS, OOBSCHEHUS, pElIeHUs TPo0sIeM, IPOTHO3UPOBAHUS U JIP.;
9)yMeHHe OpraHuM30BaTh CBOIO JKM3Hb B COOTBETCTBHU C IMPEICTABJICHHSIMU O 3JJ0POBOM 00Opase
KU3HH, TPaBax M OO0SM3aHHOCTSIX T'Pa)KIaHWHA, HEHHOCTSX OBITHS, KYJIbTYPHl M COLIMAIHHOTO
B3aUMOJEUCTBHUA,
10)ymeHMe BBIIOIHATH IO3HABATEIBHBIC M IPAKTUUSCKHUE 33/1aHKsI, B TOM YHCIIE TIPOCKTHBIC;
11)ymeHHe CaMOCTOSITENBHO W apryMEHTHPOBAaHHO OIICHWBAaTh CBOM JCHCTBUS M JCHCTBUS
OJIHOKJIACCHUKOB, COJEPKATEIbHO 000CHOBBIBAs MPABUIBHOCTD UM OIIMOOYHOCTH pe3ysbTaTa
U criocoba IeHCTBUS, aIeKBaTHO OIIEHUBATh OOBEKTUBHYIO TPYJHOCTh Kak Mepy (haKTHUYECKOTO



WIN TIPEAIOJIaraeMoro pacxojia pecypcoB Ha pelIeHHe 3a/1aul, a TaKKe CBOM BO3MOKHOCTH B
JOCTH)KEHUH LIEJIH OTIPE/IeNIEHHON CII0KHOCTH,;

12)ymenue pabotarh B rpynne — 3(p(EeKTUBHO COTPYJHUYATh M B3aUMOJICHCTBOBATh HA OCHOBE
KOOPJAMHAIMM DPA3JIUYHBIX MO3UIMI HpHu BbIpaOOTKE OOLIEr0 peleHus B COBMECTHOM
NeSITEeNbHOCTH; CIyIIaTh MNapTHepa, (GOpPMYJIUpOBaTh M apryMEHTHpPOBAaTb CBOE MHEHHE,
KOPPEKTHO OTCTaMBaTh CBOIO MO3UIMIO M KOOPAUHHUPOBAThH €€ C MO3UIMENH MapTHEPOB, B TOM
YHCJI€ B CUTYallud CTOJIKHOBEHUS! MHTEPECOB; MPOJIYKTUBHO pa3peliaTh KOH(IMKTHI HA OCHOBE
ydeTa HMHTEPECOB M IMO3MLUN BCEX €ro y4aCTHUKOB, NOUCKA U OLEHKU albTEePHATUBHBIX
c1rtoco0o0B paspenieHus: KOH(IUKTOB.

IIpeaMeTHbIMu pe3yabTaTamMu OcBoeHHS OCHOBHOW 00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO
00111eT0 00pa30BAHUS SABIISIFOTCS:

1)popMupoBaHue MEpBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPEACTABICHUN O BENIECTBaX, HUX
NPEBpAIlEHUsIX M TPAKTUYECKOM MPHUMEHEHHH; OBJQJICHUE MOHATUHHBIM aIapaTtoM M
CUMBOJIMYECKUM SI3BIKOM XHUMHH;

2)oco3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUYECKUX MPEBPAIICHUN HEOPTaHUYECKUX U OPraHMYECKHX BEIIECTB KaK
OCHOBbl MHOTUX SIBJIICHHH J>KMBOM M HEXUBOW MNPUPOJBI; YIIyOJNEHHE IPEACTaBICHUN O
MaTepHaJIbHOM €IMHCTBE MUPA;

3)oBaJeHuEe OCHOBAMU XHMMUYECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO aHAM3UPOBATh U OOBEKTHBHO
OLICHUBATh KU3HEHHbIE CUTYalllH, CBSA3aHHbIE C XMMHEH, HaBbIKaMH 0€30I1aCHOTO OOpaleHHs
C BeIIEeCTBAaMH, MCIOJIb3YEMbIMH B IIOBCEJHEBHON JKHM3HM; YMEHHEM aHaIU3upoBaTh MU
IUIAHUPOBATh SKOJIOTHYECKH O€30MacHOe MOBEJNEHHE B LENAX COepexeHUs 30pOBbs U
OKpY>Karolleu Cpelibl;

4) popmupoBaHNEe YMEHHI YCTAaHABIMUBATH CBS3U MEXIY peajlbHO HAOI0IaeMBIMH XUMHYCCKHMU
ABJICHUSMM U MpOLecCaMH, MPOUCXOJAIIMMU B MHUKPOMHUpPE, OOBACHATH IPUYHHEI
MHOTO00Opa3usi BEIIECTB, 3aBHCUMOCTh HMX CBOWCTB OT COCTaBa W CTPOCHUS, a [ TaKKe
3aBHCUMOCTH MIPIMEHEHUSI BEIIECTB OT MX CBOWCTB,;

5) npuoOpeTeHue OnbITa UCIOJIb30BaHKS PA3TUYHBIX METOI0B U3yUYCHUS BEIECTB; HAOIIOACHHS 32
UX TPEBpPAlICHUSMH TIPU TMPOBEJACHUU HECIOXKHBIX XHMHUYECKUX OSKCIIEPUMEHTOB C
UCIIOJIb30BaHUEM JTAOOPATOPHOTO 000PYIOBAHUS U IPUOOPOB,;

6) ymMeHue OKa3bIBaTh MEPBYIO MOMOIIb TP OTPABICHHSIX, 0’KOTaX U APYTUX TPaBMax, CBSI3aHHBIX C
BEIIECTBAMU U JIA0OPATOPHBIM 000PYAOBAaHUEM;

7) oBiazieHHe pUeMaMH paboThl ¢ HH(MOpPMAIEd XUMHYECKOTO COJCPIKaHMs, MPEICTABICHHON B
pasHoii popme (B BuIe TekcTa, popmyl1, rpaKoOB, TaONIUYHBIX TAHHBIX, CXeM, (oTorpaduii u
Ap.);

8)coznanue OCHOBHI Uit (OPMHPOBAHHS MHTEpECa K PACIIMPEHUIO M YIIyOICHHI0O XUMHYECKUX
3HaHUHN U BBIOOpA XMMMHU Kak MPO(QUIBHOIO MpeaMeTa MpH NEepexoje Ha CTYNEeHb CPEIHEro
(mosHOTO) oOOWIEro o00Opa3oBaHus, a B JalbHedmeM ©W B KadecTBe cdepbl CBOEH
npo(ecCUOHATIBLHOM 1eATeNbHOCTH,

9) dopmupoBaHHe TPEICTaBICHUII O 3HAYCHWH XUMHYECKON HAYKH B PELICHHH COBPEMEHHBIX
HKOJIOTUYECKUX MPOOJIEM, B TOM YHUCIE B MPEJOTBPAILEHUH TEXHOTCHHBIX U 3KOJOTMYECKUX
KaracTpod.

1. COAEP)KAHUE YYEBHOI'O KYPCA_ XUMUA
9 kJacc 6a30BbIii ypoBeHb (6749acoB)

Paznen 1. MHorooopa3ue xumudeckux peakuuii (15 ).

Tema 1. Knaccupukanus XuMHYecKUX peakuuii- 6 yacos

Knaccupukanust XUMUYECKUX pEaKLUWH, peakIMH COEAWHEHHs, Ppa3JIO0XKEeHUs, 3aMEelICHus,
oOmeHa. OKHCIMTEIBHO - BOCCTAHOBUTENbHBbIE peakuuu. OKUCITUTENh, BOCCTAHOBUTEID,



MpoLleCChl  OKUCJEHMs, BoccTaHOBJIeHUs. CoCTaBieHME YpPAaBHEHUH  OKHUCIUTEIBHO -
BOCCTaHOBHTEJIBHBIX PEAKIIMI C MOMOIIBI0 METO/Ia TEKTPOHHOTO OanaHca.

TernnoBbie 3((HEeKThl XUMUYECKUX PEaKINil. IK30TEPMUUECKUE U IHTOTCPMUUECKHIE PEAKIUH.
Tepmoxumuueckne ypaBHEeHHs. CKOpPOCTb XMMHMUECKHX peakiui. dakTopbl, BIUAIONIME Ha
CKOPOCTbh XUMHUYECKUX peakuuil. [lepBoHavyalibHbIE IPEICTABICHUS O KaTallU3e.

Lemoncmpayuu. [lemoncmpayusi onvlmog, GbIACHAIOUWUX 3ABUCUMOCTb CKOPOCMU XUMUYECKUX

peaxkyuii om pasiuluHuix haxmopos.

Tabnuyvr «Obpamumsie peaxkyuu», <«Xumuueckoe pasnogecue», «CKOpOCMb XUMUYECKOU

pearyuu».

Pacuemmnuie 3a0auu. Pacuemvi no mepmoxumuieckum ypagHeHUsM.

Ilpakmuueckaa paboma Nel. H3yuenue enuanus yciosuili npoedeHus Xumuieckoll peakyuu
Ha eé cKopocmb.

Oo6parumelie peakuuu. [ToHATHE O XUMUUYECKOM PAaBHOBECHH.

Tema 2. DaexkTpoauTuyeckas guccounanus 9 yacon

XUMHUYECKUE PeaKINy, UIYIIME B BOJHBIX PACTBOPAX. DJIEKTPOIUTHI U HEIJEKTPOJIUTHI. HOHBI.
KaTtnons! u annonsl. ['uaparnas Teopust pacTBOPOB.

DJEKTPOIUTHYECKAsT JUCCOIMANUS KHUCJIOT, OCHOBaHWi, coneil. Cnabble W CHIBHBIC
anekTposuThl. CTemeHp auccolmanuu. Peaknwu HOHHOTO oOOMeHa. YCIOBHS MPOTEKAHUS
peakiuii oOMeHa OO0 KOHIA. XUMHUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB HEOPTaHMYECKHUX
COCIMHEHUH B CBETE MPEJCTABICHUN 00 AIEKTPOIUTUYECKON TUCCOLUALNU U OKUCIUTEIHHO —
BOCCTAHOBUTEJBHBIX PEAKIUAX.

[TonsTHe O rUApPOIU3E COJIEH.

Pacuémui no ypasnenusm xum. peakyuti, eciu 00HO U3 ewecma 0aHo 8 uzdvlmxe.

Hemoncmpayuu. Hcneimanue pacmeopos eewecmé HA  2NeKMPUYECKYIO  NPOBOOUMOCHIb.

leudicenue uonog 6 snekmpuyeckom noJe.

Jlabopamopuvie onvimul. Peakyuu obmena mesrcoy pacmeopamu 31eKmpoaumos.
Ilpakmuueckaa paooma Ne2. Pewienue Ixcnepumenmanvuvix 3aoau no meme «Ceoiicmea
Kucaom, 0CHO6AHUIL U CONell KAK 3J1eKMPOIUMOo6».

Konmponvnaa paooma Ne 1 no memam «Knaccugpuxauyua Xxumuueckux peaxyuir» u
«InekmponumuyecKkas OUCCoOuUauU».

Pa3znen 2. Muorooopa3ue BemectB (434aca)

Tema 3. I'ajiorenn! 5 yacon

Hemeramnbl. Tanorensl. llonokeHne B NEPHOIUYECKON CUCTEME XUMHUYECKUX 3SJIEMEHTOB,
CTpoeHue ux aToMoB. HaxosxieHue B npupo/ie.

@u3nyecKue U XMMUYECKUE CBOMCTBA raJIoreHoB. 1losydeHne u npuMeHenue rajaoreHoB. Xiop.
@usnyeckue M XUMHUYECKHE CBOMCTBa xyopa. IlpumeneHune xiopa.  XJIOPOBOJIOPO.
®uznueckue cpoiictBa. [lomyuenue. ConsiHas kucnota u ee conu. KauecTBeHHas peakiusi Ha
XJIOpUJ — MOHBI. Pacio3HaBaHMe XJIOpUIOB, OPOMUIOB, HOIUIOB.

Hemoncmpayuu. Quszuueckue ceoticmea 2anocenos. llonyuenue x1opoeooopoda u pacmeopeHue
e2o 6 8ooe.

Jlabopamopuvie onvimoul. Pacnos3unasanue CONSAHOU KUCIOMbL, XA0PUOO8, OPOMUOOS, UOOUO08 U
ooa.

Ilpakmuueckasn paooma Ne 3. Ilonyuenue conanoii Kuciomeol u uzyueHue e€ ceoiicma.

Tema 4. Kucaopoa u cepa 8 yacon

Kucnopon u cepa. [lonoxxeHue B mepuogHyYecKOil cUcTeMe XMMHUYECKUX 3JIEMEHTOB, CTPOEHUE
ux atromoB. Cepa. Amnotponusi cepbl. PU3MUECKHE U XMMHUYECKHE CBOMCTBAa. Haxoxkmenue B
npupone. llpumenenue ceprl. CepoBogopon. CepoBomopoiHasi KHCIOTa U €€  COJIU.
KauectBenHas peakius Ha cyiabdua- nonsl. Oxeua cepsl (1V).

Cepnas kucnota. XWMUYECKHE CBOMCTBA pa30aBIIEHHOW W KOHIIEHTPUPOBAHHOM CEpHOM
kucinoTel. KauecTBeHHas peakius Ha cyiab(ar- HMOHBL. XUMUYECKHE PEaKIUH, JISKaIIue B
OCHOBE IIOJIy4YEHUsI CEPHOM KHUCJIOTHI B IPOMBILIUIEHHOCTHU. [IpMeHeHne cepHOoi KUCIIOTHI.



Hemoncmpayuu. Annomponus Kuciopooa u cepvl. 3HAKOMCMBO € 00pa3yamu NPUpoOHbIX
cynvuoos, cynvghamos.

Jlabopamopnwie onvimul. Pacnosnasanue cynoghuo-, cynvgpum- u cyrvghpam-uonos 8 pacmseope
Ilpakmuueckan paboma. Pewenue sxcnepumenmanvusix 3a0ay no meme «Kuciopoo u cepa».
Tema 5. A3ot u ¢docdop 9 yacon

Azot u docdop. [lonoxkeHre B mepuoIuIecKOl CUCTEME XUMHUYECKUX JIEMEHTOB, CTPOCHHE UX
aTOMOB. A30T, (U3HUECKHEe U XMMHUYECKHE CBOICTBa, MONy4YeHUE U nmpuMeHeHue. Kpyrosopor
azora B npupoae. AMMmuak. Ouznveckue U XUMUYECKHE CBOMCTBA, MOJy4E€HHUE, NPUMEHEHUE.
Conu aMMoHHUS. A30THas KUCIOTa U €€ cBoMcTBA. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCIIOTHI.
[Tonyuenne a30THOW KHUCIOTHI B JIaOOpaTopuu. XUMHUYECKHE pEakKlUH, JIeKallhue B OCHOBE
MOJIy4EHUS a30THOU KHUCIIOTHI B MpoMbliieHHOCTH. [Ipumenenue. Comu. A30THbIE y10OpeHusl.
®dochop. Amrorporusi. Dusuueckne u xuMuueckue cBoiictBa. Okcua  docdopa (V).
docdopHast KHCIO0Ta, €€ COJIU U yIoOpEeHHUSI.

Hemoncmpayuu. Ilonyuenue ammuaxa u e2o pacmeopenue 6 6ode. O3naxkomuenue ¢ obpasyamu
NPUPOOHBIX HUMPAmos, hocghamos.

Jlabopamopnvle onvimul. Bzaumooeiicmeue coneu ammonus co wenodamu. O3uakomienue c
a30muuIMU U hocopHbIMU YOOOPEeHUAMU.

Ilpakmuueckaa paboma NeS. Ilonyuenue ammuaka u uzyuenue e2o c0iicma.

Pewenue 3a0au na onpedenenue maccogoii (065EMHOI) 0oau bix00a NPOOYKMA peaKyuu om
meopemuyecKu 03MONHCHO2O.

Tema 6. Yruepoa u kpemHuii 8 yacos

Yrnepon u kpemuuid. [losoxeHne B NepUOAUMYECKONW CHUCTEME, CTPOEHHUE ATOMOB. YTIIEPOZ.
Annotponusi. dusnueckue M XUMHUYECKHE CBOMCTBa yrieponaa. AncopOuus. YrapHblil ras.
VYrnekucislii ra3. YrojibHas KUCIOTa U ee conu. KauecTBeHHas peakuus Ha KapOOHAT — MOHBI.
Kpyrosoport B npupoe.

Kpemunii. Oxcun kpemuus (1V). KpemHueBas KUCI0Ta B €€ COJIH.

Crexkno. LlemeHT.

Hemoncmpayuu. Kpucmannuueckue pewemku anmaza u epaguma. 3nakomcmseo ¢ obpazyamu
NPUPOOHBIX KaApOOHamos u cunukamos. O3HAKOMIeHUe C pPAa3IuyHbIMU SUOAMU MONIUEA.
OsHakomneHue ¢ 8u0amu cmekid.

Jlabopamopnvie onvimul. O3HaKoMaeHUE CO CBOUCMEAMU U 83AUMONPEBPALYEHUAMU KAPOOHAMO8
u eudpoxkapbornamos. Kauwecmsennvie peaxyuu na kapooHam- u CUIUKAM-UOHbI.

Ilpakmuueckan paooma Ne6. Ilonyuenue oxcuoa yenepooa (1) u usyuenue ezo ceoiicme.
Pacno3nasanue kapoonamos.

Pewenue 3a0au na eviuucienue maccol unu 00véma npoOyKma peakyuu no uzeecmHol macce
UU 00BEMY UCXOOHO20 Beujecmad, COO0epAHCauie2o NPUMeCH.

Konmponsnas paboma Ne2 no meme «Hememanor».

Tema 7. O6mme cBoiicTBa MeTa/I0B 13 yacoB

Mertamnel. [lonoxkeHue B MEpUOAMYECKOW CUCTEME, CTPOCHHE aTOMOB. MeTamnuyeckas CBs3b.
dusnyecknue CBOWCTBA. Psia aKTUBHOCTH METaIOB. CBOWCTBA MeTayuioB. OOmume crocoOsl
noxy4yeHusi. CriiaBbl METaJIIOB.

enounsie meTamiel. [lonokeHne B NMEPUOAUYECKOM CUCTEME, CTPOEHUE aTOMOB. PU3HUecKHe
U XuMHu4eckue cBoictBa. [Ipumenenune. Haxoxaenue B nmpupoe.

[[lerouyno3emenbHble MeTayubl. [losokeHHME B MEPUOAMYECKOW CHCTEME, CTPOCHHE ATOMOB.
®usnueckue W XuMuudeckue cBoiicTBa. lIpumenenme. Haxoxnenue B mpupone. Maramii u
KaJIBIMK , UX BaXHEHITHE coequHeHus. JKeCTKOCTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.
Amomunuil. [lonoxxeHne B NEPUOJUYECKOM CHCTEME, CTPOECHHE aTOMOB. Pu3nueckue H
xuMmudeckue cpoictBa. Ilpumenenue. Haxoxnenue B mpupone. AMBOTEpHOCTH OKCHUIA U
TUJIPOKCHU/IA ATFOMUHMSL.

Kenezo. IlonoxeHue B TNEPUOIUYECKON CHCTEME, CTPOCHHME aToMoOB. @Pusnueckue U
xumuueckue cporcrBa. Ilpumenenne. Haxoxnenue B npupone. BaxkHeumme coeIUMHEHUS



xKenesa: okcujbl, ruapokcuasl u conn kenesa (1) u xenesa (l11). KauectBennas peakuus Ha
HOHBI.

Hemoncmpayuu. 3naxomcmeo ¢ obpazyamu 6aAN*CHeUWUx coiell Hampus, Kaius, NPUpOOHbIX
CoeOuHeHUll Kanbyus, pyoamu dxcene3d, COeOUHeHUsMU antomMurus. Bzaumoodeticmeaue wenounuix,
WeNOYHO3eMeNbHbIX MEMAILI08 U antoMutus ¢ 6000u. Cocueanue dxcenesa 8 KUciopooe u xXjiope.
Jlabopamopnvie onvimvl. [lonyuenue eudpoxcuda amoOMuHus U 63aumooelicmeue e2o0 C
kucromamu u wenodamu. Ionyuenue 2uoporcuoos sceneza(ll) u (1) u ezaumooeiicmeue ux c
KUCTIOMAMU U WeLoYaMU.

Ilpakmuueckaa paooma Ne7. Pewienue IxcnepumeHmanbHolx 3a0ay no meme <Memanivl u
UX COCOUHEHU».

Konmponsnas paboma Ne3 no meme «Obugue ceoiicmea memanioe»

Pa3znen 3. KpaTkuii 0630p BakHelIIUX opraHnuyeckux BemecTs(9 yacos)

IIpeamer opranmuecko xumuu. Heopranumdeckue W OpraHMYECKHE COEAMHEHUS. YTIEpOJ —
OCHOBa JXKM3HM Ha 3emiyie. OCOOCHHOCTH CTPOCHHsI aTomMa Yriepoja B OPraHUYECKUX
COCTMHECHUSIX.

YrineBogopossl. [Ipenenpubie yrieBogopoasl. Metas, 3TaH, nponaH. CTpyKTypHBIE (HOPMYIBI
YIJIEBOOPOJIOB. ['OMOIOrHYeCKu psii IIPENEIbHBIX YIJIEBOAOPOAOB. I'oMosioru. dusnueckue u
XUMHUYECKUE CBOWCTBA TPEIEIbHBIX YIJIEBOJOPOJOB. Peakuuu ropeHue H 3aMeEIICHUS.
Haxoxnenue B npupoje. [Ipumenenue.

HenpenenbHuble yriaeBoaopoabl. DTUIEHOBBIA Pl HENPENEIbHBIX YIIIEBOJAOPOJOB. DTHIICH.
dusnyeckne M XMMUYECKHE CBOWCTBa OSTwieHa. Peakuus mnpucoenuHenus. KadecTBeHHBIE
peaknuu. Peakius nonumepusanuu. [lomustunen. [Ipumenenue sTuneHa.

ALICTUICHOBBIA PsAJl  HENPENEIbHBIX YIJIEBOJOPOJIOB. AuetwieH. CBoilcTBa aleTHICHa.
[Ipumenenue.

[TpousBoaubie yriaeBoaopoaoB. KpaTkuit 0030p OpraHMyYecKuX COEAMHEHMIA: OJHOATOMHBIE
cupThl, MHOTOAaTOMHBIE CIUPTHI, KAPOOHOBBIE KUCIOTHI, C0kKHBIE FPUPDI, )KUPBI, YTIEBOJIBI,
AMUHOKHUCIIOTHI, OesKku. Posib O€IKOB B OpraHusme.

[TonaTe 0 BBICOKOMOJEKYJISAPHBIX BemecTBax. CTpyKTypa MOJHUMEPOB. MOHOMED, IMOJHMED,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJINMEPHU3ALUU. [TonmaTHeH, TIOJTUTIPOTIUJICH,
MTOJTUBUHUIIXIIOPHI.

Hemoncmpayuu. Mooenu monexyn opeanuieckux coeOuHeHull, cxemvl, madauyb.

Topenue y2ne6000po0os u oonapysicenue npooyKmoes ux 20peHus.

Obpa3zyvl Heghmu u NPOOYKMo8 ux nepepadbomxu.

Buoeoonwvimul no ceoticmeam 0CHOBHBIX KIACCO8 8eUeCma.

Pacuemnvie 3a0auu. Ycmanosenenue npocmetiwieti opmynvl eewyecmea no MaccosvimM O0O0NAM
971€MEHMO8.

YyeOHo-TeMaTHYeCKHIi IJIAH

Ne Tema paznena KOJIMY | KOJIMYECTBO KOJINYECTBO
€CTBO | JJaOOPATOPHBIX/TIpa | KOHTPOIHHBI
YacoB | KTHYECKUX paboT X pabot

Paznen 1. Muoroo6pasue xumudeckux peakiuii (15 u).

1 Krnaccudukarms XuMUIeCKUX peaKiui 6 1

2 DJIEKTPOTUTHYCCKAS TUCCOIHALIHS 9 1 1

Paznen 2. Muoroo6pasue Bemects (43uaca)

3 ["ajoreHs! 5 1

4 Kucnopon u cepa 8 1

S A3ot 1 pochop 9 1

6 Yriepos u KpeMHHI 8 1 1

7 OO01wume cBolCcTBa METAIUIOB 13 1 1

Paznen 3. Kparkuii 0030p BaxkHeHMX opranndeckux Bemects (9 yacon)




