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TlosicHuTEIBLHAS 3aIIMCKA
PaGouas mporpamma mo kypcy « OCHOBHBIE BOIIPOCHI XUMHI» JJI 9 KIIAaCCOB COCTaBJICHA HA OCHOBE:!

- ®enepanbHOro 3akoHa ot 29.12.2012 Ne273-03 «O6 obpazoBanuu B Poccuiickoit @eneparum» (¢
M3MEHEHUsMH 110 cocTosiHuio Ha 30 nexadbps 2021 rona.);

- OeepabHBIM TOCYIAPCTBEHHBIM 00Pa30BaTEIbLHBIM CTAHAAPTOM OCHOBHOTO O0OIIETO 00pa30BaHuUs,
YTBEPKJICHHBIM MPHUKa30oM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit @eaepanuu ot 17.05.2012
No 413 (c uzmenenusamu ot 11.12.2020 Ne 712);

- OcHOBHOI1 00pa30BaTeNBbHOM MPOrpamMMoii ocHOBHOTO 0011ero oopasoBanuss MBOY Llentp o6pazoBaHus
r.Ilesek;

- [Iporpammsl Boctiutanus MBOY Llentp o6pa3oBanus r.I1eBek, yTBepKIeHHON MPUKA30M JUPEKTOpPA OT
30.08.2023r Ne 02-02/466;

- YcraBa MyHumnanbsHoro 0w pkeTHoro o01eodpa3oBarenbHOro yupexaenus «Llentp oOpa3oBanus .
[leBex» (yTBepkJI€H OCTaHOBIEHHEM AMHUHHUCTpalK ropojickoro okpyra Ilesek ot 18.01.2021 r. Ne 7);

-Yye6noro miana MBOY Llentp o6pazoBanus r.I1eBex (yTBepkIeH MPUKA30M JUPEKTOPA IIKOJIBI
30.08.2023r. Ne02-02/464);

- ['omoBoro kanenaapHoro rpaduka mKoisl (YTBEpKIeH Ipuka3zom aupekTopa mkois or 30.08.2023r.
Ne02-02/464).

Pabouas mporpamma oTpakaet cojepKaHne OCHOBHBIX yUeOHBIX TPEOOBaHMIA K pe3yiIbTaTaM
00y4YeHHUs, KOTOPbIE MOTYT ObITh JOCTUTHYTHI, UCXO/I U3 Y4eOHOTO BPEMEHH, BBIIEJICHHOIO Ha €To
U3Yy4YEeHHE B IPUMEPHOM TEMaTHYECKOM ILIAHE.

PaGouas mporpamma ciy>kKUT AJi COCTaBIIEHUS paboUyero TeMaTUYeCcKOro MmiaHa Mo MOJATOTOBKE yUaluXcs K
OI'D 1o xuMuu.

Ilenu u 3a0auu Kypca:

- U3y4eHHE OCHOBHBIX TEMAaTUYECKUX pa3/ieJoB, HEOOXOMMMBIX Uig YycHemHod caadyn OCHOBHOTO
[NocynapcTBeHHOTr0 DK3aMeHa 10 XUMHUH.

-3aKpeIUICHUE, CHCTEMATU3allusl U YIIyOJeHUE 3HAHWHM YYalluXcsl M0 HEOPTaHWYECKOW W OOIIeH XUMHH
COOTBETCTBYIOLIMX TPEOOBAHHSM OOIIETO TOCYIaPCTBEHHOTO K3aMEeHa,

- OCBOCHHE 3HAaHUM O XMMHYECKOW COCTABJISIONIECH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, BAaKHEHIIMX
XUMUYECKUX MOHATHUAX, 3aKOHAX U TEOPUSIX;

- OBJIaJICHWE YMEHUSMH TPUMEHSTH MOJTYYEHHBbIC 3HAHWS IS OOBSCHEHUS Pa3HOOOPA3HBIX XUMHYECKHUX
SIBJICHUHM M CBOMCTB BEIIIECTB;

- Pa3BUTHUC  TTO3HABATCJIIBHBIX HHTCPCCOB )51 HHTCJUICKTYaJIbHBIX CIIOCOOHOCTEH B mnmponecce
CaMOCTOATECIIBHOT'O HpI/IO6peTeHI/I$[ XUMHYSCKHX 3HAHHH C HCHOIb30BaHHEM Pa3IMYHBIX HCTOYHHKOB
PIH(I)OpMElI.[PIH, B TOM YHUCJIC KOMIIBIOTCPHBIX;

- BOCIIMTAaHUC y6e)I(JleHHOCTI/I B TO3UTHBHOM pojin XMMHHU B JXKHU3HU COBPECMCHHOTO O6HIeCTBa,
HCO6XOI[I/IMOCTI/I XUMUYCCKHU I'PaMOTHOI'O OTHOLICHUSA K CBOEMY 3JOPOBBIO U OKPY)I(aIOU.ICI‘;I cpeac;

- IPUMEHEHNE TIOJyYEHHBIX 3HAHUM ¥ YMEHUI Juis O€301acHOTO MCIIOJIb30BAHUS BEUIECTB U MaTEpUAJIOB B
OBITY, CEIIbCKOM XO3SHMCTBE W Ha MPOU3BOJCTBE, PEIICHHsS MPAKTUYECKUX 3a]ad B MOBCETHEBHOM >XKU3HH,
MpeIynpexaCHUs IBICHUHN, HAHOCSIINUX BPe]l 3J0POBbIO YEJIOBEKA U OKpY Kalollel cpesie.

- O3HAKOMJIEHUE YYalIUXCs ¢ TUMOBBIMU BapuanTamu OI'D no xumumu.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOT'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHUA



JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE PE3yJIbTaThl OCBOEHUs IPOrpaMMbl OCHOBHOTO 0O0ILEro o0pa3oBaHMs IOCTUTAIOTCS B
Xone OOy4YeHHs XUMHUH B €IWHCTBE Y4YeOHOW M BOCIUTATEIBHOW JESATEIBHOCTH B COOTBETCTBHUH C
TpaJULIMOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSAMH, IPUHSITHIMU
B 00LIeCcTBE IPAaBUIAMU U HOPMaMHU MOBEIEHUS M CIIOCOOCTBYIOT MPOLIECcCaM CaMOINO3HAHUsI, CAMOPa3BUTHS
U COLIMANIN3aIMH 00yYarOIIUXCsl.

JIM4HOCTHBIE pE3yJbTAThl OTPAKAIOT TI'OTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PAaCLIMPEHUE OIBITA JAESITEIBHOCTH HA €€ OCHOBE, B TOM YHCIIE B
YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY M HAyUYHOMY HacleIuIo,
MOHMMAaHMsI 3HAYCHUS XUMHYECKOM HAyKH B JKM3HH COBPEMEHHOIO OOIECTBA, CIIOCOOHOCTH BJIAJETh
JOCTOBEPHOH MH(pOpMaIMEl O MePeIOBbIX JOCTUKEHHUSIX U OTKPBITUSIX MUPOBOM U OTEUYECTBEHHOH XMMHHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HaHUAX 00 yCTpoilcTBE MHpa U 00LIECTBA;

2) rpa:kAaHCKOT0 BOCTIMTAHMA:

IIPE/ICTAaBICHHUS] O COLMAJIBHBIX HOPMAaxX M IPaBUJIAX MEXKIMYHOCTHBIX OTHOLIECHUM B KOJIJIEKTHUBE,
KOMMYHHUKaTUBHON KOMIIETEHTHOCTU B OOLIECTBEHHO IOJIE3HOU, yueOHO-UCCIIe10BaTEIbCKON, TBOPUECKOM
U IPYTUX BUAAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHON JEATEIBHOCTH IIPH BBIIOJIHEHUU
y4eOHBIX, TO3HABATENIbHBIX 3a/1a4, BBHIMOJIHEHUN XUMHUYECKUX OKCIHEPUMEHTOB, CO3AAHUU YYEOHBIX
MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHUIO U B3aMMOIIOMOIIM B MPOLIECCE ATOH Y4eOHOH IeATEIbHOCTH,
TOTOBHOCTH OIICHHMBaTh CBOE IOBEJACHHME U IOCTYNKH CBOMX TOBAPHILEH C MO3UIUM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YU4ETOM OCO3HAHMSI [TOCIIEICTBUI TOCTYIKOB;

3) HIEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKUE IMPEJICTABICHUSI O BEIIECTBE M XHWMHUYECKOM peaKIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTAaBISIOIIUE OCHOBY JUIsl IOHUMaHHs CYIIHOCTH HAy4YHOMU
KapTUHbl MHpa, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOJBI, B3aMMOCBSI3SIX
YesioBeKa C MPUPOJHON Cpesloil, 0 posii XMMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEI!;

[I03HABATENIbHbIE MOTUBBI, HAIIPABJIEHHbIE HA IMOJTY4YEHHE HOBBIX 3HAHUI 10 XMMUHU, HEOOXOIUMBIE
s O0bACHEHMS HaOMIOaeMbIX NPOIECCOB W SIBICHWH, T[03HABaTelIbHOH, HWHPOPMALMOHHOW H
YUTATENIbCKOM KYJBTYpbl, B TOM 4YHCJE€ HAaBBIKOB CaMOCTOSITEIbHONH paboThl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOy4YeHHI0O U TMO3HAHWIO, JII0OO3HATENbHOCTb, TOTOBHOCTb M CIIOCOOHOCTH K
caM0o00pa3oBaHMIO, MPOEKTHOW U MCCIENOBATENbCKON  JIEeATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JlallbHEHIIEM;

4) popMUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HaHHE IIEHHOCTH J>KU3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBbIO, YCTAaHOBKH Ha
3JI0pOBBIIl 00pa3 >KM3HM, OCO3HAHUE TIOCIEJACTBUHA M HENpPUATHE BPEAHBIX NpPUBBIUEK (yHoTpeOseHus
aJIKOT0JIsl, HAPKOTUKOB, KypEHHsI), HEOOXOJUMOCTH COOIIOICHUS MpaBHJl 0€30MaCHOCTU NpU OOpAICHUU C
XUMHYECKUMHU BELIECTBAMH B ObITY U pealbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3Y4EHHIO Mpodeccuil u Tpyaa pa3iIudHOro pojia, YBaXKEHHUE K TPydy U
pe3ysbTataM TPYAOBOH JEATENbHOCTH, B TOM 4YMCIE HAa OCHOBE NPUMEHEHMs NPEAMETHBIX 3HAHHUU IIO
XUMHH, OCO3HAHHBIH BbIOOp WHIUBUIYaJbHOW TPACKTOPUU NPOAOKEHUS 00pa3oBaHUs C Y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHOM
npoeCCUOHATLHON JEATENbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHHUH, TOTOBHOCTH aJalTUPOBAThCA B
npodeccuoHaIbHOM cperie;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUA:

9KOJIOTUYECKHU 11e71eCO00Pa3HOe OTHOLIEHUE K MPHUPOJE KaK UCTOYHUKY >KU3HU Ha 3emiie, OCHOBE €€
CYLIECTBOBaHMSA, IOHUMAHUE IIEHHOCTH 340pOoBOro M 0Oe3omacHoro oOpas3a »H3HH, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (DU3MUYECKOMY M ICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHUE IIEHHOCTU COOJIIOICHHS



paBui 0€30MaCHOrO MOBEACHMS TP paboTe C BEIIECTBAMH, a TAKXKE B CUTYALUsX, YTPOKAIOIINX 310POBbIO
W SKU3HH JIIOJICH;

CIOCOOHOCTH TPHUMEHATh 3HaHUS, IOJydaeMble NpU HU3yYEeHHUH XUMHH, Ui pEUIeHHs 3ajad,
CBA3AHHBIX C OKpPYXKAIOLIEd IPUPOJHOW CpEAOW, I IOBBIIICHUS YPOBHS JKOJIOIMYECKOM KYJBTYPBI,
OCO3HaHMA ITI00AJILHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTe X pelIeHus MOCPEACTBOM METOJI0B
XUMHMH, OKOJOIMYECKOrO  MBIIUICHHUsS, YMEHMS  pPYKOBOJACTBOBAaTbCS MM B  IIO3HABaTEIIbHOM,
KOMMYHHMKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocTtaBe MeTanpeIMeTHBIX pe3yJbTaTOB BbIAESAIOT 3HAaYUMBbIe sl (POPMUPOBAHUS MUPOBO33PEHHUS
oOlIeHayYHbIC NOHATHUS (3aKOH, TEOpHs, MPUHLMII, I'MIIOTe3a, (AKT, CUCTEMa, MpPOLecC, HKCHEPUMEHT U
Apyroe.), KOTOPbIE UCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMEeTax M MO3BOJISIIOT Ha OCHOBE
3HaHUH W3 ATHX MpeIMeTOB (OPMHUPOBATH MPEACTABICHUE O LEJIOCTHOW HAy4YHOW KapTUHE MHUpPA, H
yHHMBEpCallbHble Yy4eOHbIEe IecTBUA (IIO3HABaTEIbHbIE, KOMMYHUKATHBHbBIC, DPErYJISTHUBHBIEC), KOTOpBIE
obecreynBaOT (OPMHUPOBAHHME TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAaHMIO M OCYILIECTBICHMIO
y4eOHOM JEATSIIEHOCTH.

Ilo3naBaTebHBIE YHHBepcaJbHbIe YUeOHbIe NeliCTBUSA

Ba3zoBble Jloruyeckue neiicTBUA:

YMEHHMSI UCII0JIb30BATh IPUEMBI JJOTMYECKOIO MBILIUICHUS IIPU OCBOCHUU 3HAHWM: PaCKpbIBaTh CMBICI
XUMHUYECKUX TMOHATUHN (BBLACIATh MX XapaKTEepHbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C JIPYTUMHU
MOHATHUSIMH ), UCTIOJIb30BATh MOHATHS 111 OOBSICHEHUS OT/ACIBHBIX (DAaKTOB U SBJICHUN, BBIOMPATh OCHOBAHHS
U KpUTepUH Ui KJIacCU(PHUKAIMM XUMHUYECKUX BEILECTB U XUMHUYECKUX peakUui, ycTaHaBJIMBaTh
IPUYMHHO-CJIE/ICTBEHHbIE CBSI3M MEXAYy OOBEKTaMM M3Y4YEHHUs, CTPOUTh JIOTHUECKHE PACCYXkIACHUS
(MHyKTUBHBIE, €lyKTUBHBIE, II0 aHAJIOTHH), AE€JaTh BbIBOJbI U 3aKIIIOUEHHUS;

yMEHHE NPUMEHATh B TPOLECCE T[O3HAHUA TMOHATUSA (IPEIMETHbIE U  METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOb3yEeMbIe B XUMHHU, TPE0OPa30BbIBATh HIMPOKO MPUMEHSEMBIE B
XMMUU MOJIENIbHBIE TPEICTaBICHUS — XMMUYECKMH 3HaK (CHMMBOJI 3JIEMEHTa), XMMHYecKas (opmyna u
YpaBHEHHE XHMHUYECKOM pEaKIMH — MpH pPElIeHUH Yy4eOHO-ITO3HABAaTENIbHBIX 3a7ad, C YYETOM 3THUX
MOJIETIbHBIX MPEICTABICHUI BBISBIATh U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4aeMbIX OOBEKTOB
— XMMHYECKHMX BEIIECTB W XHUMMYECKHX pEaKIHi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPHUYUHHO-
CJIEICTBEHHBIE CBS3U U IPOTUBOPEYUS B U3yUAEMBIX IIPOLECCAX U SABJICHUIX.

Ba3oBble uccienoBare/bCKue 1eHCTBHA:

YMEHHE MCIOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHHUSA, a TaKXKE B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIOTE3bI IO MPOBEPKE MPABUIBHOCTH BbICKAa3bIBAEMBIX CYKJCHU;

NpUOOpeTeHHe OmbITa [0 IUIAHUPOBAHMIO, OPTraHM3aLUMU U NPOBEIEHUIO  YUCHHUYECKUX
SKCIIEPUMEHTOB, YMEHHE HAOII0AATh 3a XOJ0M IPOIIecca, CAMOCTOSITENIbHO MPOTHO3UPOBATh €r0 Pe3yJbTar,
¢dbopMynpoBaTh 0000IIEHUS U BBIBOJBI 0 pe3yibTaTaM MPOBEAEHHOIO ONBITA, UCCIEI0OBAHUS, COCTABISATh
OT4ET O MpoAETIaHHo pabdoTe.

Padora ¢ undopmanueii:

yMEHHE BBIOMpATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3INYHBIX BUJIOB U (opMm
MIPEJICTaBICHUS], TOJYyYaeMyl0 U3 pa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa XUMHUYECKOTO
COJIepKaHusl, CIpPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUYECKH OLIEHUMBATh MPOTHBOPEUYHMBYIO M
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

yMEHHE MPUMEHATh pPA3IMYHbIE METOJbl M 3alpochl NpH TMOUCKe U 0TOOope uHbopMauuu u
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX JJIsl BBINOJHEHHUS Y4YeOHBIX UM MO3HABaTENbHBIX 3adad
ONpeNeIEHHOIO  TUMA, MNpPHOOpeTeHHe OombITa B OOJACTH  HUCMOJB30BaHUS  MH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIb30BAaHUS Pa3IMUHBIX TOMCKOBBIX
CHCTEM, CaMOCTOSTEIbHO BBIOMpPAaTh ONTUMANbHYI0 (OpPMYy INpEACTaBICHUS HHPOPMALUU U
WITIOCTPUPOBATh pelllaeMble 3a7a4l HECTOKHBIMU CXEMaMH, AMarpaMMaMH, APYTUMH popMaMu rpapuku 1
UX KOMOMHALIMAMU;



yMEHHE UCMOJIb30BaTh U aHAJIM3UPOBATH B IMpolecce YYeOHOW M MCCIeA0BATEIbCKOM AESITeNbHOCTH
MH(OPMALIMI0O O BIMSHUM [POMBIIIJIEHHOCTH, CEIbCKOrO XO3sIiiCTBa M TpaHCIOPTa Ha COCTOSIHHE
OKpY>Karolle NPUPOIHON CPEIBI.
KoMMmyHHKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:
yMEHHS 33/1aBaTh BONPOCHI (B X0J€ Auanora v (WiM) AUCKYCCUH) MO CYHIECTBY OOCYKIAaEeMOU TEMBI,
(bopMyIIHpOBaTh CBOU MPENIOKEHUSI OTHOCUTEIBHO BBIMOJIHEHUS MTPEIJIOKEHHON 3a/1auH;
YMEHMSI TPEACTABIATH IOJIYYEHHBIE PE3YyJIbTaThl I103HABATEIBHOW JEATEIBHOCTH B YCTHBIX M
IIACBMEHHBIX TEKCTax; JeJaTh IPE3CHTALUI0 PE3YJIbTATOB BBINOJHEHUS XUMHUYECKOIO JSKCIEpPUMEHTa
(J1abopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIIEAOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO MPOEKTA);
yMEHHUSI Y4eOHOro COTpYyJIHHMYECTBA CO CBEPCTHHUKAMM B COBMECTHOW I103HABaTEIbHOM U
MCCIICIOBATENILCKON JIEATENPHOCTH TPU PELICHUHM BO3HUKAIOMIMX Npo0jeM Ha OCHOBE yuéra OOIMIMX
MHTEPECOB U COTIACOBAHMS MO3UIHIA (00CYXIeHHsI, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAMHAIIS
COBMECTHBIX JICHCTBHI, ONpeieNieHne KPUTEPUEB 0 OILICHKE KaUeCTBA BBITIOJHEHHON PabOTHI U IpyTHe).
PeryasituBHble yHUBepcaIbHbIEC YUeOHbIE 1eHCTBHA:
YMEHHE CaMOCTOSITEIIBHO  OIPEAENATh LEeNU  JCATENbHOCTH, IIAHUPOBAaTh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh M NpPU HEOOXOIMMOCTH KOPPEKTHPOBAaTh CBOIO JESTEIBHOCTH, BBIOMpATh HamOolee
3¢ (deKTUBHBIE CIOCOOBI pelIeHUs] yUYeOHBIX M MO3HABATENbHBIX 33]a4, CAMOCTOSITENIbHO COCTaBIATH WIIU
KOPPEKTUPOBATh MPEIIOKEHHBI AJTOPUTM ACHCTBUN NIPHU BBITOJIHEHUHM 3aJlaHUM C YYETOM MOJIy4YEHUS
HOBBIX 3HAHHI 00 M3y4aeMbIX OOBEKTAaX — BEUIECTBAX M PEAKIHSX, OLICHUBATh COOTBETCTBUE MOIYYCHHOTO
pe3ynbpTaTa 3asBJICHHOW LENIM, YMEHHE HCIOJIb30BaTh M AHAIM3UPOBATH KOHTEKCTHI, Mpe/ylaracMble B
YCIIOBUHM 3aJaHUI.
HNPEIMETHBIE PE3YJIbTATHI
B cocraBe npeamMeTHBIX pe3yibTaTOB IO OCBOEHHUIO 00S3aTENBHOTO COAEpPMaHHS, YCTAaHOBJIEHHOTO
naHHOU (emepanbHO paboyeii mpPOrpaMMOi, BBIICISIOT: OCBOCHHBIC OOYYAIONIMMUCS HAy4YHBIC 3HAHWUS,
YMEHHsI ¥ CIIOCOOBI AeHCTBHM, cienuduueckue Uit mpeaMeTHON 00IacTu «XUMHUA», BUABI JESTEIbHOCTH
M0 TIONYYEHHUI0 HOBOTO 3HAHUsS, €r0 HMHTEpIpeTaIuy, mpeoOpa3oBaHUI0 W NMPUMEHEHHIO B Pa3IHMYHbIX
Y4EOHBIX U HOBBIX CUTYaIIHSX.
K koHuy oOyueHuss B 9 kJjacce mpeaMeTHbIE pe3yjbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI OTPa’KaTh
c(hOpPMHUPOBAHHOCTH Y O0yUaIOIIUXCS YMEHHI:
® PpACKpbIBATH CMBICII OCHOBHBIX XUMHUYECKUX IMOHSATHUNA: XMMHYECKUH SJIEMEHT, aTOM, MOJIEKYJIa,
MOH, KarTUOH, AaHHMOH, IIPOCTO€  BELIECTBO,  CIIOKHOE  BEIIECTBO,  BAJIEHTHOCTD,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCIECHUS, XHUMHUYECKas peakiusi, XUMUYECKas CBA3b,
TEIIOBOM A (EeKT peakuu, MOjb, MOJSPHBIM 00BbEM, pacTBOpP, 3JIEKTPOIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs] JIUCCOLMALNS, pPEaKIMM HOHHOrOo OOMEHa, KaTalu3arop, XHWMHUYECKOe
paBHOBecHE, OOpaTUMbIE U HEOOPATUMBIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHCIIUTEb, BOCCTAHOBHUTEIb, OKHUCJIEHHWE W BOCCTAaHOBJICHME, AIOTPONHs, aM(OTEpHOCTb,
XMUMHYECKas CBS3b (KOBaJIGHTHAs, MOHHAs, METAJUIMYECKas ), KpUCTaNInYecKasi peléTka, KOppo3us
METAJUIOB, CIUIaBbI, CKOPOCTh XMMUYECKOW peakinu, IpeAeabHO JomycTuMas KoHieHnTpauus [T/IK
BEILECTBA;

® JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U MPUMEHSATH 3TU MOHATUS NPU
ONMMCAHUU BEUIECTB U UX MPEBPALICHU;

® ICIIOJIb30BaTh XUMHYECKYIO CHMBOJHKY [UIsl COCTaBJIICHUsS (OpMyT BEIIECTB U ypaBHEHUH
XUMUYECKUX PEAKIUH;

® OIpEeNeNsITh BAJICHTHOCTh U CTENEHb OKHCICHHS XUMUYECKHX DSJIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOIO COCTaBa, IIPUHAIJIEKHOCTh BELIECTB K OIPEACIEHHOMY KJIACcCy COEAUHEHHUU I10
dbopMynaM, BUJ XUMUYECKOM CBA3M (KOBAJCHTHAs, HOHHAs, METAIJINYECKasl) B HEOPraHU4YEeCKUX
COEUHEHMX, 3apsA] MOHA MO XMMHUYECKOW (opmyre, xapakTrep cCpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAVHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMbica Ilepuoguyeckoro 3akona JI. M. MenneneeBa W JIE€MOHCTPUPOBATH €O
MOHMMAaHKUE: ONMHUCHIBaTh W XapakTepu3oBaTh Tabnumunyio Gopmy Ilepuoamueckoit cucTeMbl



XMMHUYECKHUX B3JEMEHTOB: paszinyaTh MOHATUS «TJIaBHas MoOArpymmna (A-rpynma)» U «1mododyHas
noarpynna (b-rpymnma)», manbsle w OOJbIINE TMEPUOABI, COOTHOCHTh O0O3HAYCHHs, KOTOPHIE
UMEIOTCSI B TIEPUOJMYECKON Tabiuile, C YHUCIOBBIMU XapaKTEPHUCTUKAMU CTPOSHHUS aTOMOB
XMMHAYECKHX AJIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YHCIO JIEKTPOHOB U paclpeieieHue uX Mo
ANEKTPOHHBIM CJIO0SM), OOBICHITH O0IINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX
COEIMHEHMH B Mpeenax MajiblX MEPHUOI0B U INIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;
KJacCcu(UIUPOBaTh XUMHUYECKUE SJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XMMUYECKHE PEaKIUH
(110 YKCITy ¥ COCTaBy yYacCTBYIOLIMX B PEAKIIMU BELIECTB, MO TEINIOBOMY 3((deKTy, 1o N3MEHEHUIO
CTETICHEH OKUCIICHUS] XUMHYECKHX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) OO0IIME M crneuuduueckue XMMHUYECKHE CBOWCTBA MPOCTBHIX H
CIIOKHBIX BEIIECTB, MOATBEPXKIasi OMHCAHUE MPUMEPAMU MOJEKYJSIPHBIX U MOHHBIX ypaBHEHHIA
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

COCTaBJISITh YPaBHEHUS JJIEKTPOJIUTUUECKON TUCCOLMAIMN KUCIIOT, IIEI04Yel U coJiel, OJIHBIE U
COKpalIEHHbIE YpaBHEHHs peakiuil MOHHOrO OOMEHa, YpaBHEHUS PEaKIIUil, MOJITBEPKIAIOLINX
CYILIECTBOBAHHE TCHETUUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

MIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXXHOCTH NPOTEKAHUS
XUMHAYECKHUX TMPEBPALICHUN B PA3IHUHBIX YCIOBHSIX;

BBIUUCIIATE OTHOCHTEIBHYIO MOJICKYJISIPHYI0O M MOJIAPHYIO MAacChl BEILECTB, MAaCCOBYIO JIOJIIO
XMMHAYECKOTO D3JIEMEHTa 1O (OpMyJie COCTUHEHHS, MAacCOBYIO JOJIO BEIIECTBA B PaCTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIINU;

coOMIoAaTh MpaBUiia MOJB30BAHUSA XUMUYECKOW MOCynoil W 1abopaTopHbIM 000pyAOBaHUEM, a
TaKXKe IMpaBHiia OOpaIIeHUs] C BEHIECTBAMH B COOTBETCTBUU C MHCTPYKIHMSIMH IO BBIIOJHEHHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO TMOJIYYEHUIO M COOMpaHHMIO Tra3000pa3HBIX BEIIECTB
(aMMuaKa ¥ yrieKucioro rasa);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIOMINE KAYECTBEHHBI COCTAaB  pPa3lMYHBIX  BEIIECTB:
pacrno3HaBaTh OIBITHBIM MYTEM XJOpUA-, OpomMua-, MoauA-, KapOoHaT-, (ocdaT-, CUIMKAT-,
cynbdar-, THAPOKCHI-MOHBI, KATHOHBI AMMOHHUS U MOHBI H3yYSHHBIX METAJUIOB, IPUCYTCTBYIOIIHE
B BOJIHBIX pacTBOPax HEOPraHUYECKUX BEILIECTB;

MPUMEHSATh OCHOBHBIE ONEpallMU MBICIUTENBHON NEATEIbHOCTH — aHAJIM3 M CHUHTE3, CPaBHEHUE,
0000111eHHe, CUCTEeMAaTU3alUI0, BBIIBICHUE MPUYMHHO-CICICTBEHHBIX CBA3€M — Ui W3y4eHUs
CBOWCTB BEUIECTB M XWUMHYECKUX pEaKLUH, €eCTeCTBEHHO-HAyYHble€ METOJbl IO3HAHUS —
HaOJI0ICHNEe, N3MEPEHNE, MO/ICTTMPOBAHNE, SKCIIEPUMEHT (PEATbHBIA U MBICIICHHBIN ).

Coaep:kanue Kypca.




Tema 1. Bewecmeo.

Crpoenne aroma. CTpoeHue SJIEKTPOHHBIX 000y0uek aTomoB mepBbix 20 amemeHToB Ilepmomudeckoit
cuctemnl /.. Menneneesa. [lepuonnueckuil 3akon u llepuoguyeckas cucreMa XMMHUYECKUX 3JIEMEHTOB
JA.N. Menneneea. ['pynnel u nepuonsl. Ilepuonnueckont cucteMbl. OU3HYECKUN CMBICI IMOPSIKOBOTO
HOMEpa XMMHUYECKOTO 3JEMEHTa. 3aKOHOMEPHOCTH W3MEHEHMSI CBOWCTB JJIEMEHTOB M HX COCAUHEHUH B
CBs3M ¢ mojoxkeHueM B I[lepuoguueckoil cucreme xumuueckux snemeHtoB .M. Menneneea. CtpoeHue
BEUIECTB. XUMHUYECKas CBS3b: KOBaJeHTHas (MOJIApHAs W HEMOJspHasl), HOHHAs, MeTauindyeckasl.
BajieHTHOCTh XUMUYECKUX 3JIEeMEHTOB. CTENEHb OKUCICHUSI XUMMUYECKUX 3JIEMEHTOB. YHCThIE BElECTBA U
cMecd. ATOMBI U MOJIEKYJIbl. XUMHUYECKU 31eMeHT. [IpocTbie u cinoxkHble BemecTBa. OCHOBHBIE KJIAcChl
HEOpraHn4yecKux BeuecTs. HoMeHki1aTypa HEOPraHM4eCKUX COeIMHEHNMN.

Tema 2. Xumuueckasn peaxyus.

XyUMHUYECKas peakius. YCIOBUS U MPU3HAKU MPOTEKAHUS XMUMHUUYECKUX peaklunil. XMMHUECKUE YPaBHEHHUS.
CoxpaHeHue Macchl BEIIECTB MPH XUMHYECKUX peakuusax. Kiaccupuranus XMMHUYECKHUX pPeakUuil Mo
pPa3IMYHBIM IIPU3HAKAM: YMCIY M COCTABY HCXOJHBIX M IOJYYEHHBIX BEILECTB, U3MEHEHUIO CTEIEHEU
OKHUCJICHUS XUMHYECKMX JJIEMEHTOB, TIOIVIOIIEHHWIO M  BBIJCICHHUIO DSHEPIUU. DJEKTPOIUTHl U
HE3JIEKTPOJUThl. KaTHOHBl M aHMOHBI. DJEKTPOJIUTUYECKAs] JAMCCOLMALMS KHUCIOT, ILIEIOYEeH U CcoJed
(cpennux). Peakuimn HOHHOTO OOMEHA M YCIIOBHS WX OCyIIeCTBiICeHUS. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE
peakuuu. OKUCIUTENDb U BOCCTAHOBUTEIb.

Tema 3. 3ﬂemenmapnbte OCHOBbl Heopzanuqea(oﬁ xumuu.

Ilpeocmaenenusn 06 opeanuyeckux eeujecmeax. XMMUUECKHE CBOMCTBA MPOCTHIX BEUIECTB. XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB-METAJIJIOB: LIEIOYHBIX U IIEJIOYHO3EMENbHBIX METAIJIOB, AJIFOMUHUS, JKEJe3a.
XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOAOPOJA, KHUCIOPOJa, IaJIoOT€HOB, CEpbl, a30Ta,
docdopa, yriepoaa, kpeMHusl. XUMUUYECKHE CBOICTBA CIIOKHBIX BEHIECTB. XMMHUYECKHE CBONCTBA OKCHIOB:
OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX. XUMUYECKHUE CBOMCTBA OCHOBaHMM. XMMHUYECKHE CBOWCTBA KHUCIOT.
XHUMHYECKHE CBOMCTBA coied (cpeaHux). B3auMocCBs3p pa3auyHBIX KJIACCOB HEOPTaHWYECKUX BELIECTB.
[lepBoHauanbHbIe CBeACHHSI 00 OpraHMYECKHUX BELIECTBaX. YTJIEBOAOPOIb! MpEAEIbHbIE U HENpeAeIbHbIC:
METaH, 3TaH, ATUJIeH, aleTwieH. Kucinopoacoaepakalye BelecTBa: CiupThl (METaHO, 3TaHOJ, TIMLEPHH),
KapOOHOBBIE KHUCJIOTHI (YKCyCHasi W CTeapuHOBas). buonmornuecku Ba)KHbIE BEIIECTBA: OCJKH, >KHUPHI,
YTJIEBOJIBI.

Tema 4. Memoowl no3nanus eeuiecme u XuMu4eCcKux A6J1eHull.

IKkcnepumenmanvuvle ocnoevl xumuu. [lpaBuna Oe3omacHOW paOOThI B MIKOJBHOW J1abopaTopumu.
JlaGopaTtopHass mocyna u obopynoBanue. PazneneHume cmeceit M ouMcTKa BelecTB. [Ipuroromienue
pactBopoB. OmpejeneHne xapakTepa Cpelbl pacTBOpa KHUCIOT U IIeJoYed € IMOMOIIBI0 MHIUKATOPOB.
KayecTBeHHBIE peaklMM Ha HOHBI B pacTBOpe (XJIOpHua-,Cyibdar-, KapOOHAT-MOHBI, MOH aMMOHHUS).
[Tonydyenne razooOpa3Hbix BemlecTB. KauecTBeHHblEe peakIMM Ha ra3oo0pa3Hble BellecTBa (KHCIOPO/,
BOJOPOJ, YIJEKUCHbIA ra3, aMMmuak). [lomydeHne W H3yuyeHHE CBOICTB H3Y4YEHHBIX KJIAcCOB
HeopraHuyeckux BeuiecTB. [IpoBeneHne pacueToB Ha OCHOBE GOPMYJ U ypaBHEHHH peakiuil. Beruncienus
MaccoBOW JIOJIM XMMHYECKOTO 3JIEMEHTAa B BEIIECTBE. BBIYMCIEHUS MAacCOBOM JOJIM PacTBOPEHHOIO
BeleCcTBa B pacTBope. Buluncienne KonuyecTBa BEIIECTBA, MAacChl UM 00beMa BEIIECTBA MO KOJIUYECTBY
BEIIECTBA, Macce WK 00BEMY OJJHOTO M3 peareéHTOB WK MPOIYyKTOB PEaKLIMH.

Tema 5. Xumus u rncu3znso.

[TpobGnemMbr 6e30macHOTO HWCIOJIB30BAHUS BEIIECTB M XUMUYECKUX PEaKIUA B TOBCEIHEBHOW >KU3HHU.
XUMHYECKOE 3arpsI3HEHUE OKPYKaloLIeH Cpe/ibl U ero nociaeAcTBUsA. YeloBeK B MUPE BEIIECTB, MATEPUATIOB
Y XUMHYECKHUX PEAKIUM.

TemaTuueckoe MIIAaHMPOBAHUE.

Koa-Bo

HaunmeHoBaHMe pa3/ie/ioB U TeM
4acos




Tema 1. Bemectso.

Tema 2. Xumudeckast peaxiiusi. 6
Tewma 3. DneMeHTapHbBIE OCHOBBI HeopraHudeckoi xumuu. [IpencraBnenus 06 11
OpraHUYECKUX BEUIECTBAX.

Tema 4. MeTopl MO3HAHMS BEIIECTB U XUMUUYECKHUX SIBJICHUN. DKCIIEpUMEHTAIbHbIC 8
OCHOBBI XUMUH.

Tema 5. XvUMHSA U )KU3HB. 4
Hroro: 34

IlepeyeHb pekoOMeHyeMOM JTUTEPATYPbI

1. Vuyebnoe nocobue "OI'D 2022. Xumus. 9 knacc. OCHOBHOU roCy1apCTBEHHBIN 3K3aMeH. THUIIOBbIE

TECTOBBIE 3a1aHUA."

2. VYuebnoe nocodue "OI'D 2023. Xumus. 9 knacc. OCHOBHOM rocy1apCTBEHHbIN 3K3aMeH. THUIOBbIe

TECTOBLIE 3aMaHus."

3. IMoaroroska k OI'D mo xumuu 2022. «OI'D. ®UIIN — mikomey», 2022. 3. Xumusa. HoBbli MOJIHBIN
crpaBouHuK AJig noaroroBku k OI'3. 9 knace, FO.H. Mensenes, U3natensctBo: ACT, 2022r.

TemaTuueckoe IJIAHUPOBAHUE

Conep:xanue (pa3aeibl, TeMbI)

Koa-Bo
4acoB

JlaTa

Tema 1. Bewecmeo(5u)

Crpoenue atoma. CTpoeHHE IEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20
aneMeHToB [lepuoanyeckoii cucremsl .M. Menneneesa. [lepnoanuecknii
3aKkoH u [lepnoanueckas cuctema XuMu4eckux aieMeHTos J[.1.
MenpeneeBa. I'pynnsl u nepuoasl. Ilepruoauyeckon cucTeMsl.
DU3NYECKUI CMBICII TOPAIKOBOTO HOMEPA XUMUYECKOIO AJIEMEHTA.
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB AJIEMEHTOB U UX COSAMHEHUN B
CBSI3M C IOJIO’KEeHUEM B lleproanueckoit cucreMe XMMUUYECKUX 2JIEMEHTOB
J.U. MenneneeBa. Paz6op Ne 1-2, 16

Xumnueckas cBa3b. Ne 3

BaﬂeHTHOCTB XUMHUYCCKUX DJIEMCHTOB. CTeHeHB OKHCJIICHUA XUMHNUYCCKUX
31eMeHTOB. Ne 4

ATOMBI 1 MOJIEKYJIBI. XMMHAYECKH 3J1IeMEHT. [IpocThie U CllokKHBIE
BeniecTBa. OCHOBHBIE KJIaCChl HEOPraHUUYECKUX BelecTB. HoMeHkmaTypa
HEOPraHW4YeCKNX coeuHeHui. Ne 5

Pemenue Bapuantos OI'D.

XuMudeckasi peaklys. Y CIOBUS U IPU3HAKU MPOTEKAHHUS XUMUYECKUX
peakuuii. Xumuueckue ypaBHeHus1. CoxpaHeHHE MacChl BELIECTB MpU
XUMHYECKUX peakiusax. Ne 6




Krnaccudukanusa XuMHUUecKUX peaklui o pa3auyHbIM IPU3HAKAM: YUCITY
1 COCTaBY MCXOAHBIX U MOJYUYEHHBIX BEUIECTB, U3MEHEHUIO CTEIEHEN

7
OKHCJICHUS XMMHYECKUX 3JIEMEHTOB, MOTJIOMICHUIO U BBIICTICHUIO
sHepruu. Ne 6- 7
DNEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI M aHHOHBI.

8 | DnekTponuTUYECKas AUCCOIUAIIHS KUCIIOT, IIEI0YeH U CoJeH (CpeIHuX).
Ne 7

9 | Peakuuu HOHHOTO OOMEHA U YCIOBHS UX OCYIIECTBICHUS. No§

1 | OkucnuTenbHO-BOCCTaHOBUTENbHbIE peakiuuu. OKUCIUTENb U

0 | BoccranoBureib. Ne7-8, 20
Pemenue Bapuantos OI'D.

1

1

Tema 3. Dnemenmapusvie ocnogvl neopeanuueckoii xumuu. IlIpeocmasnenus 06 opeanuueckux

eéeuwecmeax (11u)

XHUMHYECKHE CBOMCTBA MTPOCTHIX BEIIECTB-METAIUIOB: MIEIOYHBIX U
MIEJI0YHO3EMEIIbHBIX METAIIJIOB, aTIOMUHUS, Jkene3a. Ne 9

XUMHYECKUE CBOMCTBA MPOCTHIX BENIECTB-HEMETAIIOB: BOJIOPOAA,
KHCIIOpO/Ia, TaJIOTe€HOB, Cepbl, a30Ta, pocdopa, yraepoaa, kpemuus. Ne 10

XUMHYECKHE CBOMCTBA OKCHUJIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX. No

11

XUMHUYECKHAE CBOMCTBA OCHOBAHUN. XMUMHUYECKHE CBOMCTBA KMUCIOT. Ne 12

XuMHUECKUe CBOICcTBa coieil (cpemnnnx). Ne 9-12

B3aumocBs3b pa3InyHbIX KJIACCOB HEOpraHndeckux emecTs. Ne 19

Pemenue Bapuantos OI'3.

VYT1eBo10pO/Ibl IpeeIbHbIE U HETIPEAEIbHbIEC: METaH, 3TaH, STHIICH,
atetmied. Ne 17

Kucnopoaconepkaiuye BemecTa: CupThl (METaHO, 3TAHOJ, TIULEPHH),
KapOOHOBBIE KUCIIOTHI (YKCyCHast U cTeapuHoBasi). Ne 17

buonornyecku BaxKHbIE BEIIECTBA: JKUPBI, 6CJ'II(I/I, YTJIICBOJBI. Nel7
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Pemenue Bapuantos OI'D.

Tema 4. Memoowl noznanus eeuiecme U xumuuecKux ABNeHUIL. 3Kcnepumenmafzbnble OCHO6bl Xumuu

(84)

N

[TpaBuna 6e30macHO pabOTHI B IKOIBHOM JTJabopaTopuun. JlabopaTopHas
nocyna u obopynoBanue. Paznenenue cmeceit u ounctka Beniects. Ne 13




Omnpenenenue xapakTepa cpeibl pacTBOpa KUCIIOT U Iienoyel ¢ momompio | 1
o | MHAMKATOPOB. KauecTtBeHHbIC peakiii HA HOHBI B pacTBOpeE (XJIOpHI-
4 ,CyIb(hat-, KapOOHAT-UOHBI, UOH aMMOHWUs). [loydenne ra3000pa3HbIX

BemiecTB. KauecTBeHHBIC peakIuu Ha ra3000pa3Hble BemecTBa (KUCIOPO/I,

BOJIOPOJ, YTJICKUCIIBIN Ta3, amMuak). Ne 18, 22
2 | IIpakTuyeckoe nonydenue Bemects. Ne 22 1
5
2 | Pemenue BapuantoB OI'D. 1
6
2 | IIpoBenenue pacueToB Ha OCHOBE (GOPMYIT U ypaBHEHUH peakiuil. Ne2 1 1
7

Brrunciaenus MaccoBOM JTOJIM XUMHYECKOT0 dJIeMeHTa B BemjecTse. Ne 15, 1
212
8

Brruucnenus MaccoBoil 1011 paCTBOPEHHOT'O BELIECTBA B PACTBOPE.
2 BrrunciaeHune KojM4yecTBa BEIIECTBA, MaCChl MM 00beMa BEIECTBA 110 1
g | KOMYECTBY BELIECTBA, MacCe MM 00BEMyY O/THOTO U3 PEareHTOB WU

npoaykToB peakimu. Ne 21Ne 15, 21
3 | Pemenue Bapuantos OI'D. 1
0

Tema 5. Xumus u yncusus. IlIpakmuxkym. (5u)

[TpoGembl 6e30MacHOTO UCIIONIB30BAHUS BEIIECTB M XUMUYECKIX 1 16.05.23
3 | peakuuii B TOBCEIHEBHOM KU3HU. XMMHUYECKOE 3arpsi3HEHNE
1 | oxpykaroleil cpeapl ¥ ero nocieacTBus. UenoBek B MUpE BEIIECTB,

MaTepuajIoB U XMMHUECKUX peakuuid. Ne 13
3 | Pa3bop nemosepcuit OI'D nporutoro roga, THMUYHbIE OMNUOKU. Ne 20-22 1
2
3 | MpoGusIit OI'D. 1
3
3 | Pa3bop nemosepcuit OI'D OUIIN. 1
4
Hroro: 34

MakcuManbHbIN MpumepHoe
YpoBeHb
NMposepsieMble Tpe60BaHMA K pe3ynbTaTaM OCBOEHMS CHOXHOCH 6ann 3a BpeMS
o6pasoBaTenbHOW NpPoOrpamMmmbl sanaHUs BbINOJSIHEHME BbINOSTHEHUS
A 3a4aHunsa 3agaHunsa (MUH.)

3apaHue 1. ATOMbl U MOoneKy/bl. XUMUYECKNIA S/1EMEHT. B 1 3
lMpocTble U CNOXHble BewecTBa
3apaHue 2. CtpoeHune atoMma. CTpoeHue 3NEKTPOHHbIX 060104eK
aToOMOB nepBbIX 20 XUMUUYECKMX SN1EMEHTOB MEPUOANYECKOI
cuctemsbl [1. . Mengeneesa. Npynnbl u nepuoabl Mepunoanyeckomn b 1 3
cucTeMbl. DU3NYECKMIA CMbIC MOPSAKOBOrO HOMEPa XMMUYECKOTO
aN1eMeHTa
3apaHune 3. 3aKOHOMEPHOCTM N3MEHEHUSI CBONCTB 3/IEMEHTOB B
CBSI3M C MOSIOXeHMeEM B [epruoanyeckoli cucteme b 1 3
.. MeHpeneesa.




3apaHume 4. BaneHTHOCTb XMMMNYEeCcKnx anemMeHToB. CteneHb
OKUCNTEHUSA XUMNYECKNX STTEMEHTOB

3apaHue 5. CTpoeHune BelwecTBa. XMMUYecKkas CBs3b:
KoBasieHTHas (nonsipHas v HenossipHas), MOHHas,
MeTannnyeckas

3apaHume 6. CtpoeHue aTtoMa. CTpoeHmne 3NeKTPOHHbIX 06ono4ek
aToMoB nepBbix 20 XMMUYECKMX 3N1EeMEHTOB epnoanyeckon
cuctembl [. U. MeHgeneeBa. 3aKOHOMEPHOCTU U3MEHEHUS
CBOWCTB 3JIEMEHTOB B CBSA3M C NoOJI0XeHNeM B MNepuognyeckomn
cucteme . . MeHaeneesa.

3apaHue 7. Knaccudurkauma n HOMeHKIaTypa HeopraHMyeckmnx
BELLEecTB

3apaHue 8. XMMnyeckme CBOMCTBA MPOCTbIX BELLECTB.
XnMmyeckme CBOMCTBA OKCUMAOB: OCHOBHbIX, aM(POTEPHbIX,
KNCNOTHbIX

3apaHue 9. XMMUYecKme CBOMCTBA NMPOCTbIX BELLECTB.
XUMMyeckme CBOMCTBaA CNOXHbIX BELLECTB

3apaHue 10. XvMnyeckme CBONCTBA NMPOCTbIX BELECTB.
XuUMMyeckme CBOMCTBA C/IOXKHbIX BELLECTB

3apaHue 11. Knaccupukaumss XMMMYECKNX peakuun no
pasnM4YHbIM NMPU3HaKaM: KOINYECTBY WU COCTaBY UCXOAHbIX W
MOJZTYYEHHbIX BELECTB, MU3BMEHEHUID CTEMEHEN OKUCEHUS
XUMUYECKUX I/IEMEHTOB, MOrNOLWEHMNIO U BbIAENIEHNIO SHEPTUM

3apaHue 12. XuMnyeckas peakums. YCI0BUA U NPU3HaKK
NpOTEKAHNSA XMMUYECKUX peakLuMin. XMMnJYeckne ypaBHeHus.
CoxpaHeHune MaccChbl BeLWeCcTB NPy XUMUYECKUX peakumsax

3apaHue 13.21eKTponnTbl N HE3NEKTPOANTbl. KaTUOHbI n
@HWOHBbI. DeKTponMTUYecKas Auccoumanumnsa KUCnoT, Wwénoyen m
conen (cpeaHux)

3apaHue 14. Peakunm MOHHOIO obMeHa 1 yCnoBus mnx
OCYLLLECTBIEHMNSA

3apaHme 15. OKncnmTenbHO-BOCCTAHOBUTENbHbIE peakunm.
OKucnnTENb N BOCCTAaHOBUTENb

3apnaHue 16. lNpasuna 6e3onacHol paboTbl B LUKONbHOM
nabopartopuu. JlabopatopHasi nocyaa n obopynosaHue.
PaspeneHune cMeceli n ouncTka BewecTs. [purotToBneHune
pactBopoB lNpobnembl 6e30MnacHOro NCNosib30BaHUs BELLECTB U
XUMUYECKNX peakLmii B NOBCEAHEBHOMN XUN3HU. XMMUYECKoe
3arpsi3HeHue oKpyXatloLen cpeabl U ero nocneacTeus. Yenosek B
MUpe BELEeCTB, MaTeEPUANOB U XMMUYECKNX peakumnii

3apaHme 17. OnpepeneHue xapakTtepa cpefbl pacTBopa KUCNOT
M Wénoyer c NOMOLWbIO MHANKATOPOB. KaueCcTBeHHble peakumm
Ha MOHbI B pacTBope (xnopua-, cynbdar-, kapboHaTt-, docdat-,
rMAPOKCUA-MNOHBI; MOHbI aMMoHUs, 6apus, cepebpa, Kanbuus,
Meaun u xenesa). MNonyyeHne razoobpasHbiX BELLECTB.
KauecTBeHHble peakuMn Ha razoobpasHbie BewecTsa (Kucnopoga,
BOAOPOA, YINEKUCbIN ra3, ammumak)

3apaHue 18.BbluncneHme MaccoBOW 0NN XMMUYECKOTO
2J1IEMEHTa B BelleCTBe

3apaHue 19. XvuMnyeckoe 3arpsasHeHune oKpyxXatoLwemn cpeibl un
ero nocneacTens. Yenosek B MUpe BELLECTB, MaTepPMasnos n
XUMUYECKUX peaKLuuni

3apaHue 20. OKUCINTENBHO-BOCCTaHOBUTENbHbIE peaKkLnu.
OKucnnTenb N BOCCTaHOBUTENb

20

3apaHue 21 (C2). B3aMOCBS3b pa3/IMyHbIX KJ1aCCOB
HeopraHnyeckux BelecTs. Peakumn noHHoro obmMeHa n ycnoeus
MX OCYLLECTBNEHUS

20




3apaHume 22. BoiumcneHne KonmyecTtsa BeLlecTBa, MacCbl U
o6bEMa BeLlecTBa No KOJIMYECTBY BELLECTBa, Macce uan obbémy
0AHOro M3 peareHToB WKW NPOAYKTOB peakumu. Belumcnenums
MacCOBOW A0/ pacTBOPEHHOroO BeLLECTBa B pacTBope

20

3apaHue 23. PelleHne 3KCNepuMeHTasnbHbIX 3a4a4 Nno TemMe
«HemeTtannbl IV-VII rpynn 1 nx coeanHeHunn»; «Metannbl n nx
coefnHeHna». KayecTBeHHble peakunn Ha MOHbI B pacTeBope
(xnopua-, noama-, cynodat-, kapboHaTt-, cunukart-, pocdat-;
MOH aMMOHMS; KaTUOHbI N3YYEHHbIX METaNN0B, a Takxe Hbapus,
cepebpa, Kanbuusa, Mean n xenesa)

20

3apaHue 24.[1lpaBuna 6e3onacHon paboTbl B LUKOJSIbHOM
nabopatopuun. JlabopaTopHasi nocyaa n o6opyaoBaHue.
PaspeneHue cmecen 1 oumcTka BewecTs. [purotosneHue
pacTBOpOB

12
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