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MNOACHUTEJIBHAS 3AIIUCKA

denepanpHas padodas mporpamMma Mo XUMUU JUIsi 00y4daloIIUXCs C 33JIePHKKON TCUXIYECKOTO
pazButusa (manee — 3I[IP) Ha ypoBHE OCHOBHOIro 00IIEero oOpa3oBaHUs MOATOTOBJIEHA HA OCHOBE
®denepalibHOrO TOCYIapCTBEHHOI0 00pa30BaTeIbHOrO CTaHJapTa OCHOBHOIO O0IIero oOpa3oBaHUs
(ITpukaz Munnpocsemmenus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0O0), PenepanbHoit
aJanTHPOBaHHOM 00pa30BaTeIbHON IMPOrpaMMbl OCHOBHOI'O 00111€ro 00pa3oBaHus sl 00yHaroMXCs C
OrpaHUYEHHBIMHU BO3MOXHOCTAMU 3710poBbs (IIpuka3 Munnpocsemenus Poccun ot 24 Hos6psa 2022 r.
Ne 1025), DenepanbHoii pabodeii mporpaMmMbl OCHOBHOTO 00IIero 00pa30BaHus [0 yueOHOMY IPEaMETy
«Xumus», DenepalbHON MNporpaMMbl BOCHUTaHUS, C YYETOM paclpeleseHHBbIX [0 KiaccaMm
IpOBEPAEMbIX TpeOOBaHUH K pe3ysbTaTaM 0cBOoeHUs DeepanbHON ajanTUpoBaHHON 00pa30BaTENbHO I
IIPOrpamMMbl OCHOBHOI'O 00L1Er0 00pa3oBaHus Ui 00ydaroIUXCs € 3a1€P/KKOM ICUXUYECKOI0 Pa3BUTHS
U DJIEMEHTOB COJEpXKaHUs, IPEACTaBICHHBIX B YHUBEpCcAIbHOM Konudukarope no xumun, Konnenmuu
npenogaBaHus yueOHOro mpeaMmeTa «XuMus» B 00pa3oBaTeNbHBIX opraHuzanuax P®, peanusyrommx
OCHOBHbIE 00111€00pa30BaTeIbHbIE TPOrPAMMBI.

[Tporpamma mo xuMuu paspaboTaHa C LIEJbI0 OKa3aHUS METOAMYECKOW MOMOIIM YUUTEIIO B
CO3MaHuU pabouell MPOrpaMMBbI 10 Y4eOHOMY PEIMETY.

YueOHbId TpenMer «XUMHS» BXOIUT B TMpeAMETHYIO o00macth «EcTecTBeHHOHay4YHBIE
npeaMeTh». B cucteMe ecTeCTBEeHHOHAYYHOro 00pa3oBaHUs XUMHUS KaK y4eOHBIM mpenIMeT 3aHUMaeT
Ba)KHOE€ MECTO B MO3HAHUU 3aKOHOB NMPHUPOJABI, GOPMHUPOBAHUU HAYYHOH KapTUHBI MUpa, CO3AaHHUH
OCHOBBl XMMHYECKUX 3HAHMHM, HEOOXOAMMBIX /JIi TOBCEIHEBHOW >XM3HU, HABBIKOB 3J0pPOBOIO H
Oe30macHOro il 4eloBeKa M OKpysKarolled ero cpeabl o0pa3a *KH3HM, a TakKe€ B BOCIUTaHUHU
3KOJIOTUYECKON KYJIbTYPHI.

YcnemHocTh M3y4eHHsI XUMHUH CBS3aHAa C OBJIAJICHHEM XUMHYECKUM SI3BIKOM, COOJIIOJIEHUEM
npaBuil  0e30macHOM  paOOThl IPU  BBHIMOJIHEHUM XUMHYECKOI'O0 JSKCIEPUMEHTa, OCO3HAHHMEM
MHOTOYHMCIIEHHBIX CBA3EH XMMHHU C JPYTUMHU IIPEIMETaMU IIKOJIBHOIO Kypca.

[Tporpamma BKIIFO4aET B ce0s1 OCHOBBI HEOPTraHUYECKON U OPraHMYeCKol XUMUU. [ TaBHOM naeeit
IpPOrpamMMBbl SIBISIETCSl co3JaHue 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHHMM MO XMMHH, BBIPAKCHHBIX B
dbopMe, COOTBETCTBYIOIIECH BO3PACTY OOYUAIOIIUXCS M KX 0COOBIM 00pa30BaTEIILHBIM MOTPEOHOCTSIM.

B conepxxanuu 1aHHOr0 Kypca IpeicTaBIeHbl OCHOBOI 0JIAralofe XUMHUUECKHE TEOPETUUECKUE
3HAHMSI, BKJIIOYAIOUIME U3YYEHUE COCTaBa U CTPOEHUS BEIIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOEHUS,
IIPOTHO3MPOBAHKE CBOMCTB BEIIECTB, UCCIEI0BAHUE 3aKOHOMEPHOCTEN XMMHUUYECKUX MPEBpPALLEH Uil U
nyTel yrnpaBiIeHHs UMH B IIEJIAX MMOTYYEHHS BEIIeCTB U MaTepHaJoB.

TeopeTHyecKyro OCHOBY U3Y4€HHUsI HEOPTaHUYECKOW XUMHH COCTABIISIET aTOMHO -MOJIEKYJISIpHOE

yuenue, [lepuonnueckuit 3axkon .M. MeHnneneeBa ¢ KpaTKUMU CBEIEHUSMH O CTPOCHUM aTOMa, BUAAX



XMMHMUYECKOH CBSI3U, 3aKOHOMEPHOCTSAX MPOTEKaHUSI XUMUYECKUX PEAKIIUH.

B u3ydenun xkypca 3HaunTENbHAS POJIb OTBOJUTCS XMMHUECKOMY IKCIHEPUMEHTY: IPOBEACHUIO
MPAaKTUYECKUX H JAOOPAaTOPHBIX paboOT, OMUCAHHIO PE3yJIbTATOB YYEHHUYECKOTO OJKCIIEPUMEHTA,
COOJIIOJICHUIO HOPM M ITPaBHII 0€3011acHON paboThl B XUMHYECKOM JJAOOPATOPHH.

Peanmzanmsi naHHOW TporpaMMbl B Tporiecce 0O0ydeHHsl MO3BOJUT oOydarommmcs ¢ 3I1P
YCBOHTH KITIOUEBBIE XUMUYECKNE KOMIIETCHIINHU U TTOHATH POJIb U 3HAUCHUE XUMUU CPEIH IPYTUX HAYK
0 IIPUPOJIE.

N3yyeHne XUMUH CIIOCOOCTBYET (POPMHUPOBAHUIO Y 00YUAIOMIUXCSI HAYYHOTO MHPOBO33PEHHS,
OCBOEHHUIO OOIlEHAyYHBIX METONOB (HaOmIOJeHHe, H3MEpEeHHe, HSKCIEPUMEHT, MOJEIHPOBaHUE),
OCBOEHMIO ITPAKTUYECKOIO IPUMEHEHUSI HAYYHBIX 3HAHUH, OCHOBAHHOI'O Ha MEXIIPEAMETHBIX CBS3SX C
npeametamu  «Okpyxkaomuid Mupy, «®Pusuka», «buonorus», «l'eorpadus», «Martemartuka» u
dbopMupyeT KOMIETEHIIUN, HEOOXOAMMBIE JIJIsl MPOIODKEHHsT 00pa30BaHMs B 00JIACTH €CTECTBEHHBIX
HayK.

W3ydyenue XUMHH CIOCOOCTBYET pa3BUTHIO y oOydarommuxcs c¢ 3IIP mpoctpancTBEHHOTrO
BOOOpakeHUsl, PYHKLHOHAIbHOM rpaMOTHOCTH, YMEHUSI BOCIIPUHUMATh U KPUTUYE CKH aHAIU3UPOBATh
uH(poOpMalMIO, MPEACTABICHHYI0O B pPa3IMYHBIX (opMax. 3HAYUMOCTb MpeaMeTa JUIsl pa3BUTUS
JKU3HEHHOW KomrereHuu oOyuatoumxcs ¢ 3I[IP 3akmrodaercs B yCBOGHHH OCHOBBI XUMHYECKUX
3HaHUH, HEOOXOMMBIX JIJIsl TOBCEHEBHOM KU3HH; HABBIKOB 3/10POBOT0 M 0€30IaCHOTO JIJIsl YeJIOBEKa U
OKpY’KaroIlel ero cpeasl o0pasza KU3HH; GOPMUPOBAHUU IKOJIOTUYECKON KYJIbTYPBI.

[Iporpamma oTpakaeT coJepKkaHHe OOy4YeHUs TMpeaMeTy «XUMHUS» C Y4EeTOM OCOOBIX
oOpa3zoBarenbHBIX TOTpeOHOCTEH oOydarommxcs ¢ 3[1P. OBnagenne y4eOHBIM MPEAMETOM « XUMHUSD)
MPEJICTABIIAECT OINPEACICHHYI0 TPYAHOCTh sl oOyyatommuxcs ¢ 3[1P. OTo cBsA3aHO ¢ 0COOEHHOCTIMU
MBICTIUTENILHON AESITeNbHOCTH, EPHOJUUYECKUMU KOIeOaHUSIMU BHUMAHUS, MAJIbIM 00bEMOM MaMSTH,
HEIOCTATOYHOCThIO OOIIEro 3amnaca 3HAHWM, MOHMKEHHBIM IMO3HABAaTEJIbHBIM HHTEPECOM M HU3KUM
YPOBHEM pEYEBOr0 Pa3BUTHUS.

Jnst mpeonoyieHuss TPYAHOCTEM B HM3YyYEHHHM Yy4eOHOro mpeaMmeTa «XuMHsS» HeoOXoauma
aganTanus oO0beMa M XapakTepa yuyeOHOro MarepHasa K MO3HAaBaTEeIbHBIM BO3MOXKHOCTAM JIaHHOM
KaTeropuu oOOydalomuXxcs, y4eT HUX OCOOEHHOCTEHl pa3BUTHUS: MCIOJIb30BAHUE aJTOPUTMOB,
BHYTPHUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBSI3€H, IOCTENIEHHOE YCIOKHEHHE U3Yy4aeMOro MaTepuasa.

[Ipy u3yyeHUM XUMHM HEOOXOAMMO OCYILIECTBJIATh B3aUMOJAEWCTBHE Ha IOJIMCEHCOPHOM
OCHOBE.

TeopeTnueckuii MaTepuan PEKOMEHYETCsSl U3y4aTh B MIPOLECCE MMPAKTUYECKON AEATEIBHOCTH.
Bo3MoxHO BBIIEIEHNE OTJENBHBIX YPOKOB Ha pellleHue 3aay B CBSA3U CO CI0XKHOCTBIO aHAIN3a TEKCTa
obyuatoummucs ¢ 3IIP. Oprannueckoe eIUHCTBO MPAKTUYECKOW M MBICIUTEIBHOW AESITEIbHOCTH

o0yyaronmxcsd Ha ypoKaX XMMHM CIHOCOOCTBYET NMPOYHOMY M OCO3HAHHOMY YCBOECHHIO Oa3MCHBIX



XMMHMUYECKUX 3HaHUN M yMmeHud. Ocoboe BHHMaHUE NIpPU H3YYEHUHU XUMHUHU YIENIAETCS H3Y4YCHUIO
«CKBO3HBIX» MOHATUHN 1 (OPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHUS MaTepuaa.

Henun u 3aga4mn n3ydeHust yaeOHOro npeaMeTa « XuMusi»

OO6mmue nenu u3ydeHus: yaeOHoro npeamera « XuMus» rnpeacrabieHsl B OenepanbHoii paboueit
porpamMme OCHOBHOI0 0011iero oopazoanus. OHM aKTyaJM3UPOBAHbI C yY€TOM HOBBIX IPUOPUTETOB B
CHCTEME OCHOBHOI'O 00I1Iero o0pa3oBaHus, HAIIPaBIEHHOCTH OOYyUEHHUS HAa pa3BUTHE U CaMOpPa3BUTHE
JUYHOCTH, (OPMHUPOBAHME €€ MHTEUIEKTa U o0med KyabTypbl. OOydeHHE YMEHHIO YUYUThCA U
NPOJOJDKATh CBOE 00pa30BaHME CAMOCTOSATEIBLHO B HACTOSAIIEE BPEMS SBISICTCS OJHOW M3 BayKHEHIINX
GbyHKIMH y4eOHBIX MPEAMETOB, B TOM YHCIIE U « XUMUN.

Jis obywaromuxes ¢ 3I1P, Tak ke, Kak M JUls HOPMATUBHO Pa3BUBAIOLIUXCS CBEPCTHUKOB,
OCBaMBAaIOIIMX OCHOBHYIO 00pa30BaTebHYIO IpOrpamMmy, TOMHHHUPYIOIIEE 3HAU€HUE MPHOOPETAIOT
TaKue 1, KakK:

dopMUpOBaHHE MHTEIEKTyaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOH K COTPYIHHYECTRY,
CaMOCTOSITENIbHOMY NPUHATHIO pELIeHUH, CIOCOOHOW aJanTUpOBaTbCcid K OBICTPO MEHSIOIUMCS
YCIIOBUSIM JKU3HH;

HAIPaBJIEHHOCTh O0Y4YEHMsI Ha CUCTEMAaTHYECKOE MPUOOIIEeHNE yJallluXxcs K CaMOCTOATENbHON
[I03HABATEJbHON JEATEIbHOCTH, HAYyYHBIM U IPAKTHUYECKUM METOAaM I103HAHUS, (HOPMUPYIOLUIUM
MOTHBAIIMIO U pa3BUTHE CIIOCOOHOCTEN K XMMUMU;

o0ecrieyeHUe  YCJIOBUH, CIIOCOOCTBYIOIIMX TMPUOOpPETEHHIO  OOYyYaroIIMMHUCS  OMbITa
pa3HOOOpa3HOM JEeATeNbHOCTH, IO3HAHUS W CAMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIINH ), MMEIOIINX YHUBEPCAJIbHOE 3HAUEHHUE JIJIsl Pa3JINYHBIX BUJIOB €A TENbHOCTH;

(bopMHUpoOBaHUE YMEHUN OOBSACHATH U OLICHUBATH SIBJIEHUS OKPYKAIOLEro MUpa Ha OCHOBaHUU
3HAHUH U ONbITa, HOJYYEHHBIX PU U3YYEHUH XUMUU;

¢dopMupoBaHue y OOydHaIOUIMXCSI T'YMaHUCTHUECKHX OTHOIIEHWH, MOHUMaHMUS ILIEHHOCTH
XMMHMUYECKMX 3HAHUN JIJIs1 BBIPAOOTKU 3KOJIOTMYECKHU LI€JIECO00Pa3HOro NOBEAEHUS B ObITY U TPYA0BOH
JESITEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/10POBbS U OKPYXKAIOUIEH PUPOAHOI Cpelibl;

pa3BUTHE MOTHUBALUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIMTAaHHUIO Ha
OCHOBE YCBOEHMsI OOIIE4eIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HAIPaBJICHHOCTH JlaJIbHEUILIEro 00y4YeHuU .

Kypc HanpaBieH Ha pelieHue ciaelyonmX 3a1a4, 00ecnedBaoX peaTn3auio JHYHOCTHO -
OPUEHTHPOBAHHOT'O H JIEATEIbHOCTHOTO IO/IX0/I0B K 00yueHHI0 Xumun odydatomuxcs ¢ 3I1P Ha ypoBHe
OCHOBHOTI'0 00111eT0 00pa3oBaHuUs:

¢dopMHUpoBaHUE MEPBOHAYAIBHBIX CHCTEMATHU3UPOBAHHBIX IPEICTABIECHUI O BeEIIECTBAX, HUX
MPEBpAIICHUAX U MPAKTUUECKOM MTPUMEHEHNH; OBJIaJIeHHE MOHATUWHBIM aIapaToM U CHMBOJINYECKUM

SA3bIKOM XUMMHU,



OCO3HaHUE OOBEKTHBHOM 3HAYMMOCTH OCHOB XMMHYECKOM HAayKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUUYECKUX MPEBPAIICHUN HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBJICHUH )KMBOW U HEXKUBOK MPUPOBI; YIIIyOJICHHE TPEICTABIICHUNM O MaTepHaIbHOM SIMHCTBE
MUpa;

OBJIaJICHWE€ OCHOBAMHU XUMUYECKOU I'PAMOTHOCTH: CTIIOCOOHOCTBIO aHATM3UPOBATh U 00HEKTUBHO
OIICHUBATh XKU3HCHHBIC CUTYallUM, CBS3aHHBIC C XMMHEH, HABBIKAMH O€30MacHOro oOpamieHus ¢
BELIECTBAMH, HCIOJIb3yEeMbIMU B TOBCEIHEBHOW KU3HMU, YMEHHEM AaHAJIM3UPOBATH U IUIAHUPOBATH
IKOJIOTHYECKU O€30MMacHOE MOBEJICHHE B I[EJISIX COXPAHEHUS 370POBBS M OKPYIKAIOLICH CPEIIbI;

dbopMUpOBaHNE YMEHUI yCTaHABJIMBATH CBS3U MEXIY pPeajbHO HAOIIOMAEMBIMH XUMUYECKUMHU
ABJICHUSIMM M TPOLECCAMHU, MPOUCXOAALUIMMH B MHKPOMHPE, OOBSCHATH MPUYMHBI MHOT000pa3us
BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHS, a TaKXKE 3aBHUCHMOCTb MPUMEHEHUS
BEIIECTB OT X CBOMCTB;

npUOOpETEHHE OMbITa UCIONIB30BAHUS PA3TMYHBIX METOIOB H3YUCHHSI BEIIECTB, HAOIIOIEHUS 3a
UX NpPEBpaIICHUsIMU PU MPOBEIEHUHN HECIOKHBIX XUMUYECKHX 3KCIEPUMEHTOB C UCIOJIb30BAHUEM
naboparopHoro 000pynoBaHUs U IPHUOOPOB;

dbopMUpOBaHUE MPEIACTABICHUN O 3HAYCHHH XUMHUYECKOHM HAYKH W PEIICHHH COBPEMEHHBIX

IKOJIOTMYECKUX MPOOJIEeM, B TOM YUCIIE B IPEAOTBPAIICHUN TEXHOTCHHBIX U HKOJIOTHYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA M alanNTAllUM Y4e0HOT0 MaTepraia no XuMuu

OOyuenue y4yeOHOMY MpeaMeTy « XUMHUs» HEOOXOJUMO CTPOUTHh HA CO3/IaHUU ONTHMAJbHBIX
YCIOBUH Uil YCBOGHHS IPOrpaMMHOro Marepuana odOydaroummucs ¢ 3IIP. Bonpmoe BHMMaHue
JIOJDKHO OBITh yJIeNIeHO 0TOOpY yu4eOHOro Matepuaia B COOTBETCTBUU C MPUHITUIIOM JIOCTYITHOCTH MIPU
coXpaHeHuH 00111ero 6a3oBoro ypoHs. OH JOKEH 110 COAEPKAHHUIO U 00beMy OBITh aIJallTHPOBAHH bIM
1t ooyyarouuxcs ¢ 3I1P B cooTBeTcTBUM € X 0COOBIMU 00pa3oBaTeIbHBIMU MOTPeOHOCTAMU. Clienyer
o0JerunTh oBlazieHre Matepuaniom odydaromumucs ¢ 3[1P mocpenctBom ero netanbHOro 0ObsICHEHHS
C CHCTEMaTU4YECKHM IIOBTOPOM, MHOTOKPaTHOM TPEHHPOBKOW B IPUMEHEHUU 3HAHUU C
UCIOJb30BAaHUEM NPUEMOB aNTOPUTMHU3ALMU M BU3YAIbHBIX OIOpP, OOYYEHHsI CTPYKTYpPHUPOBAHUIO
MaTtepuana.

bonbuioe 3HaueHue Ui MOJHOLEHHOIO YCBOEHHS y4eOHOro MmaTepuajga HMMeEeT onopa Ha
MEXIIPEIMETHBIE CBSI3U BOIIPOCOB, U3yYaEMBIX B JAHHOM KypcCe, ¢ TAKUMH Y4eOHbIMU [IpeIMETaMHU Kak
«["eorpadus», «Dusnkay, «buonorus». [To3Bonss paccMaTpuBaTh OJUH U TOT K€ Y4eOHBII MaTepuat
C Pa3HBIX TOYEK 3PEHHs, MEXIPEIMETHBIC CBSI3U CIIOCOOCTBYIOT €ro JIy4dIIeMy OCMBICIEHUIO, Oonee
IIPOYHOMY 3aKpPEIJICHHUIO MOTYyYEHHBIX 3HAHUHM U MPaKTHUECKUX YMEHHI.

[Tpu MOATOTOBKE K ypOKaM YUHTENb JOJDKEH MPEeayCMOTPETh (OpMHUpPOBaHUE Y 00ydarOIIUXCs

YMEHMM aHaIU3UpOBaTh, CPABHUBATh, 0000IIATh M3y4aeMblil MaTepual, JIaHUPOBATh IPEICTOSAILYIO



paboTy, OCYIIECTBIIATh CAMOKOHTPOJb. He00X01MMO OCTOSIHHO CJIEUTH 33 TPABUIBHOCTHIO PEUEBOT0O
odopmieHus BrIcKa3biBaHuii o0y4atommuxcs ¢ 3I1P.

B cBiI3M ¢ OCOOGHHOCTSAMH TMOBEIEHUS W JeATEeIbHOCTH, oOydarommxcs ¢ 3IIP
(pacTOpMOXKEHHOCTh, HEOPraHU30BAHHOCTD) HEOOXOAUM CTPOXKAUIIUK KOHTPOJIb COOTIOACHUS TTPaBHII
TEXHUKH 0€30MacHOCTH MU MPOBEIEHNUHN Ja00paTOPHBIX padOT B XMMUYECKOM KaOHHETe.

IIpumepubie BuabI AesTejbHOCTH oOyuyawmuxcsi ¢ 3IIP, o0ycioBiieHHbIE 0C00BIMU
00pa3oBaTeIbHBIMU MOTPEOHOCTAMM M 00ecredrBaIOIHe OCMBICJIEHHOE 0CBOEHHE COAEPKAHUU
oOpa3zoBaHus MO NMpeaMeTy « XHMHSD)

CopepxaHue BHIOB AeATeIbHOCTH oOydarommxcs ¢ 3[1P Ha ypokax XuMuu ompenensiercss ux
0coObIMU 00pa3oBaTeabHBIMU OTpeOHOCTIMH. [ToMuMoO mmpoko ucnonb3yembix B @OIT OO0 oburux
JUTsE BceX OOY4YaroIUXCsi BUJOB ACSITEIBHOCTU CIIEAYET YCUIIUTh BHUJBI ASSTEIbHOCTH, CIICHH(PUIHBIC
JUISL JAHHOM KaTeropun OOydaromMXCs, A O0ecredeHUs: OCMBICICHHOTO OCBOCHHS COAEpXKaHUS
0o0pa3oBaHMs TO NPEIMETYy: yCHJIEHHE MPEAMETHO-TIPAKTUYECKON NeATEIbHOCTH C aKTHBU3aLUeil
CEHCOPHBIX CHCTEM; 4YepeJOBaHUE BUJOB JIEATEIbHOCTH, 3aJE€HCTBYIOIIMX pa3JIMYHbIE CEHCOpPHbIE
CHCTEMBI; OCBOEGHHE MaTepuajia C OMOpOH Ha alTrOPUTM; «IOMIATOBOCTh» B M3yYEHUU MaTepHala;
MCI0JIb30BaHUE JIOMOJIHUTEILHON BU3YaJbHOW OMOpHI (IIJIaHbl, 00pa3iibl, CXeMBbI, 1a0JI0HbI, OMIOPHBIE
tabmuiel). st pasButs y odydarommxcs ¢ 3[1P ymenust nenath BEIBOIbI, HOPMUPOBAHUS TPAMOTHOTO
pPEYEeBOro BBICKA3bIBAaHUS HEOOXOIMMO HCIIONB30BAaTh OMOpHBIE cioBa U kimmie. Ocoboe BHUMaHUE
CIIeTyeT yACIUTh OOYUYSHHIO CTPYKTYPUPOBAHUIO MaTepraja: COCTaBIIEHUE PUCYHOUHBIX U BEpPOaTbHBIX
CXEeM, COCTaBJICHHE TaOJHI], COCTaBJIEHUE KJacCHPUKAIMMU C OOO3HAYCHHBIMH OCHOBAHHSMU IS
KJIaCCH(PUKAIIUU M HATIOHEHUE UX MPUMEpPaMHU U Jp.

[TpumepHas TeMaTuueckas U TEpMUHOIOrH4eckas jJekcuka coorserctByer @OIT OOO.

Hna oOyuatomuxcst ¢ 3IIP cyiiecTBeHHBIMH SIBJISIOTCS MpPUEMBI PabOTBl € JIEKCUYECKUM
MaTepuaioM mo mpeamery. [IpoBoauTcs cnenuanbHas paboTa MO BBEACHHIO B aKTUBHBIM CIIOBapb
00y4JaroIIMXCsi COOTBETCTBYIOIIEH TEPMUHOIOTUU. 3ydaemble TEPMUHBI BBOASTCS Ha MO CEHCOPHOU
OCHOBE, 00s3aTeIbHa BU3yallbHAS TOAIEPIKKA, allTOPUTMBI PabOTHI ¢ ONpeeNIeHuEeM, OITIOPHBIE CXEMBI

B aKTyaJIu3alluid TCPMUHOJIOTH.

MecTto yueoHOT0 npeaMeTa « XuMus» B Y4eOHOM IJIaHe

B cootBerctBuu ¢ denepaibHbIM rocy1apCTBEHHBIM 00pa30BaTENbHBIM CTAHIaPTOM OCHOBHOTO
obmiero  oOpa3zoBaHUs y4eOHBI TpenMer «XUMHUS» BXOAUT B  TPEAMETHYIO  00J1acTh
«EcTecTBEeHHOHAYUYHBIE TPEIMETHI» U SIBISIETCS 00S3aTEILHBIM TSl U3yYSHUSI.

VY4eOHBIM IUIaHOM Ha €€ u3ydeHue oTBeeHo 136 ydueOHBIX yacoB — MO 2 4 B Hezlemo B 8 1 9

Kj1acCcaxX COOTBCTCTBCHHO.



Conepxanue y4deOHOro mnpeamera «Xumus», mnpeactaBieHHoe B DenepasnpHoil paboueit
nporpamme, coorBerctByer DPI'OC OOO, pazpaborano c yuerom DenepanbHON OCHOBHOM
00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro o0pa3oBaHUs IO YYCOHOMY HpPEIMETY «XHUMHS,
cootBeTcTBYyeT DenepaibHON aqanTHPOBAHHOW OCHOBHOH 00pa3oBaTelIbHOM IPOrpaMMe OCHOBHOIO

o01iero oOpazoBaHus 00yUYaIOIIUXCS € 3a71ePKKOI ICUXUYECKOT0 Pa3BUTHSI.

COJAEPKAHUE YYEBHOI'O ITPEAMETA «XUMMUSD»

COZEP)XAHUE OBYUEHUA B 8 KITACCE

ITepBoHavaIbHBIE XMMUUECKUE TTOHSITHU S

[Ipenmer xumuu. *Posib xumMuu B kU3HH denoBeka.™ Tena u BemecrBa. duznueckue cBOMCTBA
BEUIECTB. ArperaTHoe COCTOsSIHHME BewlecTB. *Xumus B cuUcTeMe HayK.* UucThle BelecTBa U CMECH.
Crnoco0s1 paznenenusi cMeceld. [IpaBuna OezomacHoro oOpalleHusi ¢ BellecTBaMU M J1a00paTOpHBIM
obopynoBanuem. *IloHsiTHE 0 METOAAX MTO3HAHUS B XUMHUH. *

ATOMBI MU MOJIEKYJIbl. XMUMHUYECKUE IEMEHThl. 3HAKU (CUMBOJIbI) XMMHYECKHX 3JIEMEHTOB.
OTtHocuTenbHast aTOMHast Macca. [IpocThie U c0KHbIE BEIEeCcTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckast Gpopmyinia. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB. *3aKOH MOCTOSHCTBA
cocraBa BemlecTB.* OTHOCUTENIbHAs MOJIEKYJIsIpHas Macca. MaccoBas 10751 XUMHUYECKOIO 3JIEMEHTA B
COEAMHEHHH.

Pu3NYECKUe U XMMUYECKHUE ABJICHUS. XUMHUUECKas peakuus. IIpu3Hak XMMHUUECKUX PEAKLIMA.
VYpaBHEHHS XUMHUECKUX peakIii. 3aKOH COXpaHEHHUs Macchl BemecTB. Kimaccupukanus XuMHIecKnx
peakiuii (coennHeHus], pa3ioKeHHs, 3aMelIeHus, 00MEeHa).

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IOCYAOH, C MpaBUiaMH pabOTHl B
nabopatopun U npuémamu oOpalleHHs C JIaOOpaTOPHBIM O0OpYyIOBaHUEM; HU3YUEHHE U OIMCAHUE
(bu3nUecKux CBOMCTB 00pa3lioB HEOPraHUYECKUX BEIIECTB; Ha0Mo1eHue (pru3nveckux (IIaBJIeHne BOCKa,
TasHUE JIbJIa, PaCTUPAaHUE caxapa B CTYyIKe, KUIEHWE U KOHAEHCAIUS BOJbI) U XUMUYECKUX (FOpeHHe
CBEUH, MPOKATMBAaHUE MEIHOI MPOBOJIOKH, B3aUMOACHUCTBHE MeJla C KHUCIOTOM) SIBJICHUH, HAOII0OIeHNE U
OIKCaHUE MTPU3HAKOB MTPOTEKAHMSI XUMUUECKUX PEeaKLMH (pa3iokKeHHne caxapa, B3aUMOEHCTBUE CEPHOM
KHCJIOTBI C XJIOpuAOM Oapusi, pasnokeHue ruapokcuga meau (1) mpu HarpeBanum, B3aumojieiicTBue
xkene3za ¢ pactBopom coiu Menau (I1));uzydeHne cnocoOoB pasneneHust cMecel (C MOMOIbI0 MarHuTa,
¢buIbTpOBaHME, BHIIAPUBAHUE, TUCTHIUIALINS, XpoMaTorpadus), IpoBeIeHNEe OUNCTKH TOBApEHHON COIIH;
HaOJIIOZICHNE UM ONMCAaHUE PE3y/IbTAaTOB IPOBEIEHUS OIbITa, WIUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUs
MAacchl; CO3/1aHNe MOAETeH MOJIEKYJI (IIIapOCTEPKHEBBIX).

Baocnetiwue npedcmasumenu Heopeanuueckux geuyecms

Bo3zgyx — cmech razoB. CocraB Bo3ayxa. Kuciaopong — 3JeMEHT M MPOCTOE BEIIECTBO.

Haxoxnenue kucnopoza B mpupoje, pusnueckre 1 XuMU4eckue cBoiicTBa. Peakuiny ropeHus npocThix



U CIIOXHBIX BemectB. CHocoObl TMOMYYEHHUS KUCIOPOAa B JIA0OpAaTOpUHM *M MPOMBILIUICHHOCTH. *
[Ipumenenue kucinopoma. llonste o0 oxcumax. KpyroBopor kucimopona B mpupoxae. *O30H —
AITIOTPOITHASA MO (PUKALIHUS KHUCIOPOIA.

TemnoBoid  3(PEeKT XUMUYECKOH peakluuu, TEPMOXMMHUYECKHE YpaBHEHHS, 5K30- H
SHAOTEPMHUYECKHE peaKknu. TOIIMBO: yrojab U METaH. 3arpsi3HEHNE BO3AyXa, YCUIEH e TaPHUKOBOTO
s dekTa, pa3pylieHre 030HOBOTO cIos. *

Bonopoxa — anemenT u npocroe Beuiectso. Haxoxkaenue Bogopoaa B npupoae, Gu3ndeckue u
XUMHUYECKHE CBOWCTBa (Ha TpHUMEpe B3aUMOJEHCTBHS C HEMETaIaMH U OKCHUJAMU METAaJIJIOB),
npUMeHeHue, *crnocoObl monydyenus.* [ToHsTHE 0 KHCIOTaX U COJISIX.

KomuuectBo BemectBa. Monb. MoisipHast Macca. 3akoH ABoraapo. MossipHblid 00bEM Ta3oB.
Pacuers mo xumuyeckoit popmyse. Pacuersi MaccoBoi J0IM XMUMHUYECKOTO 3JIEMEHTAa B COCAMHEHHUU,
KOJINYECTBA BEILECTBA, MOJSPHOM Macchl, MOJSIPHOIO 00ObeMa ra3oB. Pacué€rbl mo XHMHUECKUM
YpaBHEHUSIM.

*@usnyeckrue cBorictBa Boabl.* Boma. Ee cocraB, crpoeHue u Moiiekynbl. *Boma kak
pactBoputeib.* PacTBOopbl. *[IOHSITME O HACBHILIEHHBIX W HEHACHIIIEHHBIX pacTBopax. I[loHsTue
pPacTBOPUMOCTH BelllecTB B Boje.* Pacuer mMaccoBOM J0iM BelleCTBA B pPacTBOpPE (MpOLIEHTHAs
KOHIIEHTpalusi). MaccoBasi 0y BellleCTBA B pacTBOpe. *XUMHUUECKHE CBOMCTBA BOABI (pa3yioKEHUE,
peaKkIuu C HaTpUEM, OKCHIOM KaJbIus, okcuaoMm cepsl (IV) peaknuu ¢ Meraiminamu, KUCIOTHBIMH U
OCHOBHBIMU OKcuaamu). [ToHsaTue 00 ocHoBaHUAX. Poib pacTBOpPOB B IpUpoJie U B KHU3HU YETOBEKA.
Kpyrosopor Bozas! B ipupoe.™ 3arpsisHeHne NpUpoaHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

BaxHeiiimme Kiacchl HEOpPraHWYecKux coeauHeHui. Kiaccumdukamus HeopraHHYecKHX
coenuHeHni. OkcuIpl: cocTaB, Kiaccuukanus (KUCIOTHBIE, OCHOBHBIC, *aM(OTEpHBIE,
HecosieoOpaszyromue - Ha npumepe okcuaa yriepona (II) m oxcuma aszora (II)), Homenkmarypa.*
*[lomyueHne™ U XUMUYECKHE CBOMCTBA OKCUIOB (B3aMMOJEHCTBHE C BOAOW, KHCIIOTAMH, IIEJI0YaMHu).
OcHoBanus. Knaccudukanuss oCHOBaHWMNA: MIENOYM U HEpPACTBOpUMBbIE OcHoBaHUs. Homenkmarypa
OCHOBaHHMH. @DU3NYECKHUE W XUMHYECKHE CBOWCTBA OCHOBAaHHMH (B3aMMOJCHCTBHE C OKCHAAMHU
HEMETAJUIOB, KUCJIOTaMu, coisiMu). *IlomydeHnne ocHoBaHUM. *

Kucnotsl: cocraB, kiaccudukaiusi, HOMEHKJIAaTypa, (U3UYECKHE U XUMHUYECKHE CBOICTBa
(B3auMoJieiicTBIE ¢ MeTaJlJIlaMH, OCHOBHBIMU OKCHJIaMH, OCHOBaHHUSIMH, COJISIMHU, Ha IIPUMEPE COJITHOM
U CepHOM KucioT), *crocoObl momyuyeHus.* Psn aktuBHoctn MetauioB H. H. bekeroBa. Comu
(cpemHue): HOMEHKIATypa coyeld, *CnocoObl MONYy4YeHHsS*, B3aUMOJCHCTBHE CONEH ¢ MeTaliamu,
KHCIIOTaMH, I1€JI0YaMHU U COJIIMU, IPUMEHEHHE.

[Tonatue 06 ampoTepHBIX IUAPOKCHIAX (Ha IMpUMepe HUHKA U *aIIOMHHMS*): *XUMHUYECKHe
CBOIiCTBa (B3aMMOAEHCTBHE C KUCIOTAaMH U IIEI0YaMHU, Pa3JI0KEHUE PU HaTPEeBaHUM) U TIoJyyeHue. *

I'eneTnyeckas CBsI3b MEXYy KJIacCaMU HEOPraHUYECKUX COENMHEHUM. [ eHeTnueckue psabl.



XUMUYECKUHM 3KCIEPUMEHT: KaueCTBEHHOE OIpE/IeNIeHUE COJAEpKaHUS KHCIOPOAA B BO3IyXE;
MOJyYeHHE U U3yUYEHUE CBOMCTB KHCIOPO/1a; HAOII0I€HN e B3aMO/I € CTBUS BEIIECTB C KMCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS U TPEKpaleHus TOpeHus (Mokapa); 03HaKOMJIEHHE ¢ 00pa3iiaMu OKCUIOB U
OIMCAHKME WX CBOKMCTB; MOJIyUCHHE W U3Y4YEHHE CBOWCTB BOJOpOa (rOpeHHe); HAOI0ACHHE 00pas3IioB
BEIIECTB KOJIUYECTBOM | MOJIb; McclieoBaHHE OCOOEHHOCTEH PACTBOPEHHS BEILECTB C Pa3IMYHOU
pacTBOPUMOCTBIO; TPHUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIEM PACTBOPEHHOTO
BEIIIECTBA; B3aUMOAEHCTBHE BOJbI C METa/lIaMU (HATpPUEM U KajbliMeM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB); OINpEAEIEHNE pacTBOPOB KHCJIOT M IIEJIOYeH € IIOMOIIBIO HHIUKATOPOB;
UCCIIeZIOBaHNE O0pPa3I[0B HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOMIO/IEHHWE H3MEHEHUS
OKpPacK{ MHIUKAaTOPOB B PacTBOpax KUCJIOT U Ienoveil; u3yuenue Bzanmoerictsusa okcuaa meau(Il) c
pacTBOPOM CEpHOM KHUCJIOTBI, KHCIOT C METAJUIAaMU, pPEAKUUNA HEUTpaau3aluy; IOIy4eHUe
HEpaCTBOPHUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO MeTajyla APYTMM U3 PacTBOpa COJNH; pELICHHE

OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TEMC «Baxknel1me Kiacchl HCOPraHU4CCKUX COCIIMHEHUIY .

Ilepuoouueckuii 3axon u Ilepuoouyeckas cucmema xumuyeckux snemenmos /. U.
MenneneeBa. CTpoeHue aToMOB. XUMHYecKas CBsI3b. OKHCIUTENbHO-BOCCTAHOBUTENILHBIE PEAKIUU.

[TepBble MOMBITKM KacCH(PUKALMU XMMHUYECKUX 3J1eMEHTOB. [loHsATHE O Ipymmax CXOIHBIX
AJIEMEHTOB (ILEJIOYHbIE U IIETOYHO3EMENIbHbIE METaJUIbl, IajlOreHbl, HHEPTHBIE Tra3bl). *DJIEMEHTHI,
KOTOpBbIe 00pa3ytoT aM()OTEpHBIE OKCUIBI U THIPOKCUIBI. *

Ilepunonnuecknii 3akoH. [lepuonnueckas cucrema xumuyeckux sneMenToB 1. M. Mennaeneesa.
KopoTkonepuonnas u *nimuuHonepuoanas* gopmsl [lepronnyeckoil CHCTEMbI XUMHUUECKHUX 3JIEMEHTOB
. 1. Menpneneesa. [leproasl u rpynmsl. PU3H4eCKUN CMBICII TOPSIKOBOIO HOMEpa, HOMEPOB IEPUOAA
U TPYIIIBI AJIEMEHTA.

Ctpoenune atomoB. CoctaB aToMHBIX siep. *M3oTomnbl. * DnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX
o0oJiouek aToMoB TepBbIx 20 xumuuyeckux snemeHToB [lepuoanueckoii cucremsr /1. 1. Menneneesa.
XapaKTepuCTUKa XMMHUYECKOTO 3JIEMEHTa MO ero mnonoxeHuto B Ilepumommueckon cucreme /. .
Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB 3JIEMEHTOB MaJjblX MEPUOJ0B U TJIABHBIX MOATPYIII, B
3aBUCUMOCTH OT AaTOMHOro (IOpSAKOBOro) HoMmepa 3HaueHwe llepuoanueckoro 3akoHa U
[leproanyeckoi CUCTEMbI XMMUYECKUX 3JIEMEHTOB JUUI Pa3BUTUA HAyKu U npakTuku. J[. 1. Mennenees
— Y4€HBIN U rpakJIaHuH. *

Xumuueckast cBsizb. KoBasieHTHas (MOJIsipHAsk U HEMOJSpHAs) CBS3b. *DIEKTPOOTPULIATEILHOCTh
aTOMOB XMMHUYECKHUX 3JIeMEHTOB.* VlOHHas CBS3b.

Crenenb okucieHus. OKHCINTEIbHO-BOCCTAaHOBUTENbHBIE peakiuu. [Ipoliecchl OKUCICHUS U

BoccTaHoBeHHA. OKHUCIMTENHN U BOCCTAHOBHUTEIIH.



XUMUYECKMH 3KCIHEPUMEHT: H3Yy4eHHEe O0pa3loB BEIIECTB METAJUIOB M HEMETaJlIOB;
B3aUMOJICICTBHE THAPOKCHIA ILUHKA C PACTBOPAMH KHCIOT M IIEI0YEH; IPOBEIECHHUE OIBITOB,
WUIIOCTPUPYIOIIUX IPUMEPHl  OKUCIMTEIBHO-BOCCTAHOBUTENIBHBIX pEAaKIUil (ropeHue, peakuuu

pa3liokKEHUs, COCTMHEHUS).

Mesicnpeomemmuvie ceazu

Peanmzanusi MeXMIpEIMETHBIX CBSA3EH MPH U3yUCHUH XUMHH B 8 KJIACCE OCYIIECTBIISICTCS Yepes
UCMOJb30BAaHUE KaK OOIIMX eCTCCTBCHHO-HAyYHBIX TOHSATUH, TaK ¥ TOHSATHH, SBISIOIUXCS
CHCTEMHBIMH JIJIsl OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAy4YHbIE TOHSATUS: HAYyYHBIH (PAKT, TUIOTE3a, TEOPHUs, 3aKOH, aHAJM3,
CHHTE3, Kjaccuukanus, mepuoIndHOCTh, HAOIIOAeHe, SKCIIEPUMEHT, MOJIeNMPOBaHUE, U3MEPEHUE,
MO/I€Ib, SIBJICHHE.

®duzuka: wmarepus, aToM, OJJEKTPOH, TPOTOH, HEUTPOH, HWOH, HYKIUJI, H3O0TOIIbI,
PaMOAaKTUBHOCTh, MOJIEKYJA, SJEKTPUUCCKUIN 3apsl, BEIIECTBO, TE€IO, 00bEM, arperaTHOe COCTOSIHHE
BEIIECTBA, T'a3, pu3nueckue BEeITNYUHbI, SAMHHUIIBI H3MEPEHUs, KOCMOC, IIaHeThl, 3BE3/1b1, COTHIIE.

buonorus: gorocunTes, npixanue, buocdepa.

I'eorpadus: atmocdepa, ruapochepa, MuHepanbl, TOPHBIE TOPOABI, MOJE3HBIE MCKOMAEMBIE,

TOMJIMBO, BOJHBIE PECYPCHI.

COAEPXAHUE OBYYEHUA B 9 KJTACCE

BemecTBo n XuMuueckas peakius

Ilepnonnueckunt 3akoH. Ilepuognueckas cucrema xumudeckux sieMeHToB [[. M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHMH CBOWCTB XHMHYECKHUX 3JIEMEHTOB IEPBBIX TPEX
NEepUOJ0B, Kalus, KalblMsl M HMX COCAUHEHUH B COOTBETCTBMM C IIOJOKEHHUEM JJIEMEHTOB B
[Tepnoauueckoil cucteMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbl XMMMUYECKOH CBsi3U. THUIBl KPUCTAIUIMYECKUX PEIIETOK,
**3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUIMYECKON PEIIETKH U BUAA XUMUYECKOHN CBA3H . *

Krnaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB (MEXKIYHAPOAHAS i TPUBHAIBHAS ).
XUMHYECKHE CBOWCTBA BEIIECTB, OTHOCAILIMXCS K Pa3IMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH,
IEHETUYECKas CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccugukanus XMMHUYECKHX pEaKIUil MO pa3MYHbIM TMpU3HaKaM (MO0 YUCIYy U COCTaBy
YYacTBYIOIIMX B PEAKIMH BEILECTB, IO TEIJIOBOMY 3(P¢eKTy, 10 U3MEHEHHUIO CTENeHel OKHUCIIEHUs
XMMHMUYECKHUX IJIEMEHTOB, *10 00PaTUMOCTH, I10 YYaCTUIO KaTalu3aTopa).™ DK30- U 3HI0TEPMUUYECKHE

peakiuu. *TepMOXUMUYECKUE ypaBHEHNUS . ¥



*[lonsiTue o ckopocTd XuMudecko peakiuu. IToHsTHe 00 0OpaTMMBIX W HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHsTHe 0 rOMOreHHbIX U FeTepOoreHHbIX peakuusx. [TonsTue o xumuueckom
paBHOBecuu. CMellleHne XuMU4YecKoro paBHoBecHs. DakTopbl, BAUSIONIME HA CKOPOCTh XUMUYECKOU
pPEAKIMHU U TOJ0KEHUE XUMUYECKOT O PABHOBECHS . *

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM, JJIEKTPOHHBI  OajdaHC  OKMCIUTEIbHO-
BOCCTAHOBUTENBHOM peakiuu. COCTaBIE€HUE YPaBHEHUI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINil
C UCII0JIb30BAHMEM METO/Ia 3JIEKTPOHHOr 0 OajaHca.

Teopust 3NEKTPONUTUYECKON AMCCOLUALUHN. DIEKTPOIUTUYECKAs] JUCCOLUALUSA. DIIEKTPOIUTHI
U HedJeKTponuThl. KaTHoHbl, aHMOHBI. *MeXaHU3M IUCCOLMALMK BEUIECTB C PAa3IMYHBIMU BUIAAMHU
xuMHuueckoil cs3u. [loustue o crenenu quccounanuu.* CuiabHbIE U ca0ble 3JIEKTPOIMUTHI.

Peakiiuu noHHOr0 oOMeHa. Y ciioBHUs IPOTEKaHUS PeaKIMii HOHHOro oOMeHa 10 koHua. [lonHbie
Y COKpalIEHHbIC MOHHBIE YPAaBHEHUS peakUuuil. XUMUYECKUE CBOMCTBA KUCIOT, OCHOBAHUN U COJIEH B
CBETE MpeCTaBICHUN 00 AeKTpoauTHIeckoi quccounanuu. Cpena pactBopa. KauecTBeHHbIE peakiuu
Ha KaTHOHBI U aHUOHBI: XJIOPUA-, OpOMUI-, HOAU-, CYIb(haT-, KapOOHAT-, CUIIUKAT-, pocaT- aHUOHBL
TUIPOKCUJI-MOHBI;, KATHOHBI aMMOHUS, MarHusl, KaJIbIIMs, aJllOMUHMS, xene3a (2+) u (3+), menu (2+),
LIUHKA, IPUCYTCTBYIOLINE B BOJHBIX PacTBOpax.

XUMHAYECKUI JKCHEPUMEHT: O3HAKOMJIEHHE C MOJICNIIMU KPUCTAINIMYECKUX PEHIETOK
HEOPraHMYeCKUX BELIECTB — METaJJIOB U HEMETAJUIOB (rpadura M anMasa), CIOXKHBIX BEIIECTB
(xyiopua HaTpHsi); HCCIEeOBaHHE 3aBHUCUMOCTH CKOPOCTHM XHMHUYECKOW PpEeakIuu OT BO3JEHCTBHS
pa3auuHbBIX  (AKTOPOB; HCCIEJOBAHME 3JEKTPONPOBOJHOCTH PACTBOPOB  BEIIECTB, IIpoliecca
JUCCOLMALIMN KHUCIIOT, LIeJIoue U cosell (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPUANIOB); MPOBEACHHE
OIIBITOB, WJUTIOCTPUPYIOIIMX MPU3HAKU MPOTEKaHUS pEaKIuil MOHHOro oOMeHa (0Opa3oBaHME OCalKa,
BbIIEJICHUE Tra3a, o0pa3oBaHME BOJIbI); OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEaKIUN (FOpPEHHE, pEaKLUu pPa3JI0KEHUs, COEIUHEHHUS); pPACIIO3HABAHUE
HEOPraHWYECKUX BELIECTB C IIOMOIIbI0 KA4YECTBEHHBIX pEAKIUIl Ha HOHBI; pEIICHUE

SKCIICPUMCHTAJIbHBIX 3a1a4.

Hemerasuibl 1 uX coeAMHEHUs

OO6mas xapakTepuctuka raaoreHoB. OCoOOEHHOCTH CTPOCHHS ATOMOB, XapaKTEPHBIE CTEHEHU
okucieHusi. CTpoeHne U PU3NIeCcKre CBOMCTBA MPOCTHIX BEIIECTB — raJOreHoB. XUMHUYECKHUe CBOWCTBA
Ha TpuUMepe XJopa (B3aUMOJEICTBHE C MeTajulaMH, HEMETaUlaMH — BOJOPOJIOM M KHCIOPOJIOM,
*menouamu®). Xnopoomoposa. CostHast KUCI0Ta, XUMHYECKHE CBOWCTBA, *MONyYeHHEe ™, mpruMeHeHe.
*JlelicTBHE XJIOpa U XJIOPOBOJOPO/IAa HA OPraHK3M YesioBeka.* BaskHelmme XIopuIsl 1 UX HaXO0XKICHUE
B IIPUPOJIE.

O6mas xapakrepucTika 371eMeHToB VIA-rpynnbl. Oco0eHHOCTH CTPOEHUS aTOMOB KHCJIOpO/a



U cepbl. XapaKTepHbIE CTEIEHH OKHCICHMUSL.

Crpoenue u Qu3MUeCKUe CBONCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U Cepbl. AJUIOTPOIHBIE
MOIU(HUKAIIMKA KHCIOPOJa U cepbl. XUMHUYECKHE CBOMCTBA Cepbl (B3aUMOCHCTBUE *C HEMeTa/laMu * —
BOJIOPOJIOM U KHCJIOPOAOM, MeTajslaMH, *KOHIIEHTPHUPOBAHHBIMH a30THOM M CEpHOM KucCIOTamu).*
CepoBogopona: crpoeHue, pu3nYecKkue U XUMHYECKHe CBOMCTBA (KHUCIOTHBIE M BOCCTAaHOBHUTEIILHBIE
cBoiicTtBa). OKCUABI Cepbl KaK MpeCcTaBUTENIN KUCIOTHBIX OKCcUAO0B. CepHas KUCIOTa: PU3NUECKUE U
XUMUYeCKue cBorcTBa (obmme u crienuduueckue). Coau cepHON KUCIOThI, KAUeCTBEHHAs Peakius Ha
cynbdar-uon. CepHucTas KucaoTa. *XUMHUYECKHE PEAKIUH, JIeKAIIME B OCHOBE MPOMBIILIEHHOTO
crioco0a mosryueHus cepHoi KMCIoThL. * HaxoxaeHue cepsbl v e€ coennHeHnit B mpupoze. [Ipumenenne
Cepbl U ee COeIMHEHU B OBITY U B TPOMBIIIIEHHOCTH. *XHUMUYecKoe 3arpsi3HeHIe OKPYKalolleil cpeibl
COCAMHEHUSIMU Cepbl (KUCJIOTHBIE JOXKIU, 3arpsi3HEHUE BO3QyXa U BOJOEMOB), CIOCOOBI €ro
peaoTBpalleHus. *

OO0mas xapakTepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB a30Ta U
docdopa, xapakTepHbIE CTETIEHU OKUCIICHUS.

A3o0T, pacnipocTpaHEeHHE B MpUpoie, PU3NIecKre U XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C
MeTaJlJIaMH ¥ HEMETAJUIaMU - KHCJIOPOAOM U BojgoponoM). KpyroBopor azora B mpupoae. AMMHUaK:
du3nyeckne M XUMHUYECKHE CBOWCTBA (OKHCIEHHE, OCHOBHBIE CBOMCTBAa BOIHOIO pPAacTBOpA),
*momyyenue* u npumeneHue. Colmu aMMOHHS: COCTaB, (U3UUECKUE U XUMHUYECKHE CBOHCTBA
(pa3noxeHue, B3aUMOJAEWCTBHE CO MIenoyaMu), HNpuMeHeHue. KauecTBeHHass peakiuss Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (U3NUeCKre M XMMUYECKHE CBOWMCTBa (oOmme u crenududecKue),
*nomyuenue.* Hutpatel (paszioxeHue). A3oTucras kuciora. Vcmoib3oBaHHEe HHUTPATOB M COJei
aMMOHHS B Kau€CTBE€ MUHEPAJBHBIX YJOOpPEHMH. *XUMHUECKOE 3arpsA3HEHHE OKPYKaIoLIeH Ccpelibl
COCIMHEHMSIMH a30Ta (KUCJIOTHBIE I0XK/IU, 3arps3HEHNEe BO3AyXa, TOUBBI U BOJOEMOB). *

dochop, *ammorponHbie Momupukanuu ¢ocdopa,* GuzNUEcKHe U XUMHUYECKHE CBOMCTBA
(B3auMojieiicTBE € MeTajlaMd, HEMETallJlaMM, *KOHI[EHTPUPOBAHHBIMU a30THOM U CEpHOU
kucnoTamu).* Oxeun docdopa (V), oprodocdopHas kuciora: HU3MIECKNEe U XUMUUYECKHUE CBOWCTBA,
*nomyuenue.* *[loHsaTHEe 0 MUHEPATLHBIX Y100peHUsIX: HUTPaThl U pocdathl. [ToHATHE 0 KOMITJIEKCHBIX
ynoOpenusx.* OOmias xapaktepuctuka sneMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB
yriaepoja U KpeMHus. BaJleHTHOCTh U XapaKTepHbIE CTEIIEHN OKUCIIEHUS aTOMOB yIJIepo/ia U K PEMHHUS.
PacnipocTpanenue yriepoja B Ipupojie, XapaKTepHbIE CTETIEHU OKHUCIICHHUS.

Yrnepoa, aniaoTponHbsie MoaupUKAUU (TpaduT, anmas), GU3NIECKue U XUMHUYECKHEe CBOHCTBA
MPOCTHIX BEIIECTB (B3aMMOJICHCTBUE C METaJUIaMH, HEMEeTalIaMH, *KOHIIEHTPUPOBAHHBIMHU a30THOU H
cepHori kucinotamu)*. Anpcopbums. Kpyrosopor yriaepoma B mpupone. Okcuubl yriaepoga, HX
¢u3nyeckre U XUMUYECKUE CBOMCTBA, MOJTy4YeHHE U MPUMEHEHHUE, JIeiicTBUE Ha OpraHHu3M 4eJIOBeKa.

*JKonornueckue npobdiaemMsbl, CBsi3aHHbIE ¢ okcuaoM yriaepoaa(lV); runoresa riodaibHOro MOTETICHUS



KJIMMaTa; MapHUKOBBIA 3(dekT.* YronbHas kuciora U €€ coiu, UX (QU3NYECKHME U XUMHYECKHE
CBOMCTBa, *noslyueHue U npuMmenenue.* KauectBenHas peakuus Ha kapOoHaT-MOHBI. Mcnosib3oBaHue
KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM X035 CTBE.

OO0mme mpeacraBieHus 00 OCOOCHHOCTSX COCTaBa M CTPOCHHUS OPraHUYECKUX COCTUHEHUI
yriepona (Ha mpUMepe MeTaHa, dTHJICHA, 3TaHOJa, YKCYCHOM KUCIOTHL. *MX cOCTaB M XUMHYECKOE
crpoenue. Knaccudukamus opranndeckux Bemect.* [IoHsITHE 0 OMOTOrMYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OesKax, yrieBoAaax — U UX POJIM B )KU3HU 4enoBeka. *MaTepuaabHOe eIMHCTBO OPraHUYECKUX
Y HEOPraHU4ECKUX COETUHEHMM. *

Kpemnuuii, ero ¢pusndeckre 1 XuMU4ecKie CBOICTBA (Ha MpUMeEpe B3aUMOJIEH CTBUS C MeTallaMU
U HeMeTaJaMu), *nosyueHue® u mnpumeHeHue. *CoenuHeHuss KpemMHUs B mpupozge. OOmme
npeAcTtaBieHus o0 okcuzae kpeMHusA(IV) m kpemHueBoil kucinore. Cuimkatel, (QU3MYECKHE H
XMMHMUYECKHUE CBOICTBa, MOJy4yeHHE M IPUMEHEHUE B OBITY, IPOMBIIIJICHHOCTH (B MEIMLMHCKOMH,
JIEKTPOHHOM, CTPOMTENbHONH M 1p.). Baxuelme cTpouTenbHbe MaTepHajbl: KEpaMHUKa, CTEKJIO,
LIEeMEHT, 0eToH, xene300eToH. [IpobaeMbl 6€30IacHOro UCIONb30BAHUS CTPOUTENBHBIX MAaTEPHAIOB B
MOBCETHEBHOM XKU3HU. *

XUMHUYECKUI SKCIIEPUMEHT: U3YUeHHE 00Pa3[0B HEOPraHUYECKUX BEILIECTB, CBOMCTB COJISHOMN
KUCJIOTHI; MPOBEJICHUE KAaueCTBEHHBIX PEAaKUUH Ha XJIOPUA-HOHBI U HAOMI0JIeHHE IPU3HAKOB HX
NPOTEKAHMS; ONBITHI, OTpaXKarole GU3NIECKUe U XUMUYECKHE CBOMCTBA raJOreHOB U UX COSTUHEHUN
(BO3MOXKHO  HCIIOJIb30BaHWE BHUJECOMATEPHAJIOB); O3HAKOMJIEHHE C 0Opas3lnaMu  XJOPHIIOB
(raJoreHu10B); O3HaKOMJIEHHE ¢ 00pa3liaMH cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO HCIIOIb30BAaHUE
BHUJEOMATEpHaJIOB);  HaOIIOAEHME  mpolecca  OOyrJIMBaHHMA ~ caxapa  IOX  JIEHCTBHEM
KOHILIGHTPUPOBAHHOM CEPHOW KHCIOTBI, M3y4YeHHE XWMHYECKMX CBOICTB pa30aBICHHOW CepHOU
KUCJIOTBI, IPOBEICHHE KAaueCTBEHHOW peakUuu Ha CyiabGaT-MOH M HaOJI0JeHHe Ipu3Haka eé
IPOTEKaHMs; O3HAKOMJIEHHE C (U3MYECKUMM CBOWCTBaMHU a3oTa, (ochopa M HUX COETUHEHUH
(BOBMOXHO MCIOJB30BAaHUE BHJIEOMATEPUAIOB), O00pa3laMu a30THBIX U (OCPOPHBIX YHOOPEHHUI;
[OJIyY€HUE aMMHUaKa U U3y4eHHE ero CBOMCTB; NPOBEJEHNE KAUECTBEHHBIX peaKIiil Ha MOH aMMOHUS
U pocdaT-1uoH U U3ydeHHE IPU3HAKOB UX IPOTEKAHUS, B3aUMO/1€ICTBHE KOHIIEH TPUPOBAHHOM a30THON
KHCIOTBl C MeIbl0 (BO3MOXKHO HCHOJb30BaHME BHAECOMATEPHANIOB); M3yUeHHE Mojenei
KPUCTAJTIMYECKUX PEIIETOK aMasa, rpaduTa; 03HaKOMJIEHHE C IPOLIECCOM aIcCOPOLIMH PaCTBOPEHHBIX
BEILIECTB AKTHMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa; MOJy4yE€HUE YIJIEKHCIIOro rasa u
U3yYEHHUE €ro CBOMCTB; INPOBEIEHHE KAueCTBEHHBIX pEakUUi Ha KapOoHAT- M CHJIMKAT-HOHBI
U U3y4Y€HUE INPU3HAKOB UX IPOTEKAaHUS; O3HAKOMJEHME C MPOAYKUUEH  CHJIMKaTHOMU
IPOMBIIIJIEHHOCTH; PEIIeHNE SKCIEePUMEHTANIbHbIX 3a/1ay Mo TeMe «BaxHeilnme HeMmeTayulbl U HX

COCAUHCHMU).



MeTtanibl 1 UX COSAUHCHUS

OO0mas XxapakKTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX ITOJIOKCHUS
B Ilepuoguueckoii cucreme xumuiyeckux »dyemeHToB J[. 1. MenaeneeBa u CTpPOEHHSI aTOMOB.
Crpoenue MetamioB. MeTamMyeckass CBS3b M METAJUIMUECKAsh KPUCTAJUIMYECKas peleéTka.
DIIEKTPOXUMHUYECKUN psii HANPsHDKEHU MeTtauioB. GU3NYECKHE U XUMUYECKHME CBOKWCTBA METAJIJIOB
(B3auMOJIEIiCTBHE C KUCIOPOIOM, BOAOW, KHciIoTamu). *OOImme CrmocoObl MONYYSHHS METaJlIoB.
[loHsiTHE O KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT Koppo3uu. CriiaBsl (CTasb, YyTyH,
JIOpAIFOMUHUHN, OpOH3a) U UX MPUMEHEHHUE B OBITY M TTPOMBINIJIEHHOCTH . *

[[lenounkie metanmel: noynoxeHnue B Ilepuognueckoin cucteMe XuMHUecKux 3iemeHTos [l. H.
MenneneeBa; crpoenue atomoB. Haxoxxaenue B npupoje. Puznueckue U XMMHUECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanusi). OKCUIBI U TUIPOKCUIBI HATpUSI U Kausl. [I[puMeHenne nieoyHbIX METaJJIoB
U UX COEIWHEHUI.

[Ilenoyno3eMenbHbIE METaUIbl MarHU U KaJblMK: monokeHue B I[lepumoauueckoit cucreme
xuMuueckux snemeHtoB J[. M. MenaeneeBa; CTpoe€HHME HX aTOMOB; HaXOXIECHUE B IPHUPOJE.
du3nYecKre U XUMHYECCKHE CBOMCTBA MarHUS W KaJlblMs. BakHeHMme coequHEeHHS Kabliusl (OKCHI,
THAPOKCHUI, CON). *JKECTKOCTh BOJIBI M CITOCOOBI €€ yCTpaHEeHHUs. *

Amomunuii: nonoxenue B Ilepuomuueckoit cucreme XuMuueckux diementoB Jl. W.
MenpneneeBa; CTpoeHHME aToMa; HaxokAeHue B mnpupoje. Pusnyeckue U XUMHUYECKHE CBOMCTBA
arOMUHUSL. AM(OTEpPHBIE CBOMCTBA OKCUA M TUIPOKCH 1A AJTFOMUHHUS.

Keneso: nonoxenue B I[lepuoguueckoit cucreme xumudeckux snemeHtoB JI. . Menneneena;
CTPOCHHME aTOMa; HaxoXKJIeHue B mpupoae. Dusnyeckue U XUMHUYECKHE CBOWCTBA JKele3a
(B3aMMOJICHCTBUE C METaJUIaMH, KUCIOTaMH U coJisiMu). OKCHIbI, TUAPOKCUIBI U conu kene3a(ll) u
xene3a(Ill): cocras, cBolicTBa U *moaydeHue.*

XUMHUYECKHI SKCIIEPUMEHT: O3HAaKOMJIeHHe C o0pa3llaMi MeTajuloB M  CIUIaBOB, UX
(Gu3MUEeCKUMHU CBOWCTBAMH; M3YUYEHHUE PE3YJIHTATOB KOPPO3UU METAJUIOB (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPUAJIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHA KaJbIlUs M HATPHUS C BOJAOH (BO3MOXHO
MCI0JIb30BaHUE BUICOMATEPUAIIOB); UCCIIEOBAHNE CBOMCTB >KECTKOM BOJIBI; MPOIIECCa TOPEHUS KeTe3a
B KHCJIOPOJ€ (BO3MOXKHO HCIIOIB30BAHUE BUICOMATEPHAIIOB); MIPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakiii Ha WOHBI (MarHus, KaJblMs, adtoMUHUA, IMHKa, xkeneza(ll) u xeneza(lll), memu(Il));
HAOJIIOJICHHE M OIKMCAHUE IPOIECCOB OKPAIMBAHUS TUIAMEHHM HWOHAMH HATPHs, KaJIUs M KaJbIus
(BO3MOXKHO HCIOJIH30BAaHHE BUIACOMATEPHAJIOB); MCCIENOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA
AJTIOMUHUS YU THAPOKCH/IA IUHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 3a]1a4 110 TeMe « BaskHel e MeTaibl

U UX COCOAUHCHU).

XuUMUS ¥ OKpYXKarolias cpena



*HoBple MaTepHuasibl U TEXHOJIOTUH. BeniecTBa U MaTepuabl B MOBCEIHEBHOM JKU3HU YEIOBEKA.
Xumus u 310poBhe. bezonacHoe MCmonb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObiTy. [lepBas
MOMOILb IPH XUMHUECKUX 0KOrax v oTpaBiieHUsAX. OCHOBBI 3KOJOTHYECKON IPaMOTHOCTH. *

*XHMMHUECKOe 3arps3HEHUE OKpyKarouledl cpenbl (IpenenabHas JONYCTHUMAas KOHLIEHTpPALUs
BentectB — [1/IK). Posie XxuMuu B perieHu# 3K0J0ruaeckux npodiiem. *

*[IpupoaHble MCTOYHUKU YTJIEBOJOPOAOB (YroJib, MPUPOIHBIN Ta3, HEe(TH), MPOAYKTH HX
nepepaboTKH, X POJIb B OBITY U IPOMBIIIJIEHHOCTH. *

XUMHUYECKUM SKCIEPUMEHT: U3y4dyeHHEe OoOpaslloB MaTepHalloB (CTEKJO, CIUIaBbl METAJIOB,

MOJIMMEPHBIE MaTEPUAITBI ). *

MexnpenMeTHbIe CBA3U

Peanu3anys MeXIpeIMeTHBIX CBA3CH IPU U3YYEHUH XUMHUH B 9 KJlacce OCYLIECTBISETCS Yepes
UCMOJb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAyYHbIX IOHATUN, TakK M TOHATHH, SBISIOLIMXCS
CUCTEMHBIMHU JJIs1 OTACIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O 1IUKJIA.

OOume ecTeCTBEHHO-Hay4YHbIC TMOHATHS: HAYYHbIH (akT, TUIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, KJaccu(uKaIys, NepuoAnYHOCTb, HAOMOACHNE, YKCIIEPUMEHT, MOJCIPOBAaHIE, U3MEPEHHE,
MO/I€1b, IBJICHUE, TAPHUKOBBIN 3 PEKT, TEXHOJIOTUSI, MaTEpHAIbI.

dusmuka: Marepus, aToM, OJEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIUJ, H30TOIbI,
PaZlMOaKTUBHOCTb, MOJIEKYJIA, IEKTPUUECKUI 3apsj, NPOBOIHUKH, ITOIYINPOBOJHUKHU, JUIEKTPHKH,
(doTo3MEMEHT, BELIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHU € BEIIECTBa, T'a3, PaCTBOP, PACTBOPHUMOCTb,
KpHUCTaJUIMYeCKas peIéTka, CIjaBbl, (U3NYECKUE BEIUYUHBI, €AMHMIIBI HW3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3B€3/1b1, CoNHILE.

buonorusa: ¢orocunTes, abixaHnue, Ouochepa, SKOCHUCTEMA, MHUHEpaJbHbBIE YyI00peHus,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEJIbHbIE BEIIECTBA.

I'eorpagus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOABI, MOJIE3HBIE HUCKONAEMbIE,

TOIIJIMBO, BOAHBIC PCCYPCHI.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O ITPEIMETA «XUMMUSA» HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHMUAA

B nienom pesynbTathl ocBoeHus odoydarormmucs ¢ 3[1P yueGHOro npeamera « XUMHS TOHKHBI
COBIMamaTh C pesyibTaramMu DenepanbHOil pabodeil MporpaMMbl OCHOBHOTO OOINEro OOpa3OBaHUA.

HauGonee 3HaUNMBIMU SIBJISIOTCS:



JIMYHOCTHBIE PE3YJIBTATDI:

JIM4HOCTHBIE PE3yIbTAThl OCBOCHHUS ITPOI'PAMMBI OCHOBHOI'O O0IIIET0 00pa30BaHuUs TIOCTUTAKOTCS
B X0/ie 00y4YeHUs] XUMHUH B €IUHCTBE y4eOHOH M BOCHHUTATEIBHOU JESITEIHHOCTH B COOTBETCTBUH C
TPaJIUIIMOHHBIMH  POCCHUHCKHMH COIMOKYJIBTYPHBIMH M JIYXOBHO-HPABCTBCHHBIMU I[€HHOCTSIMU,
NPUHATBIMA B OOIIECTBE MpaBWJIaMH W HOpPMaMH TOBEICHHUS H CIIOCOOCTBYIOT TIpoIleccam
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLIUATM3ALUN 00 yJaIOLUXCS.

JInaHOCTHBIE PE3yJIbTAThl OTPAXKAIOT TOTOBHOCTH 00YJAIOIIUXCS PYKOBOJICTBOBATHCS CHCTEMOMU
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIUN U PACITUPEHUE ONBITA ASATEIPHOCTH Ha €€ OCHOBE, B TOM YHUCIIE
B YACTH:

1) maTproTUYECKOro BOCIIUTAHHUS:

IIEHHOCTHOTO OTHOIIEHHUS K OTEUYECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HACJICIUIO, TOHUMAaHUS 3HAYCHUSI XUMHYECKOM HaYKH B YKU3HHU COBPEMEHHOTO O0IIECTBa, CTOCOOHO CTH
BJIaJIeTh JOCTOBEPHOH HHQOpMAIME O MEpeloBbIX JOCTHKEHUSAX U OTKPBITUAX MHUPOBOH H
OTE€YECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MUPa U OOIIECTBA;

2) rpa)JIaHCKOr O BOCITUTAHUS:

MIPEICTABIICHHS O COI[MAJIbHBIX HOPMAaX U MpaBUjIax MEKJIMYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,
KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Y4EOHO-MCCIEN0BATENbCKOM,
TBOPUYECKOW M IPYTUX BHUJIAX JACITEIBHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOM JESITEIbHOCTH
NIPH BBIOJIHCHUHM YYEOHBIX, IMO3HABATEIbHBIX 3aJ1ay, BBIMOJIHCHHUH XHUMHUYECKHUX 3KCIEPHUMEHTOB,
CO37IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO U B3aMMOIIOMOIIIM B TIPOIIECCE ITOM
y4eOHOHM JIesITeNhHOCTH, TOTOBHOCTH OIICHHBATh CBOE IMOBEICHHWE W TMOCTYNKH CBOMX TOBApUINEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C yUETOM OCO3HAHMS ITOCJIEICTBUI TTOCTYITKOB;

3) LEHHOCTH HAYYHOT'O TIO3HAHUS:

MHUPOBO33PEHUYECKUX MPEICTABIIEHUN O BEIIECTBE U XMMUYECKON PeaKIMi, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABJISIOINIMX OCHOBY JJIsl TOHUMAHMS CYITHOCTH Hay4YHOU
KapTUHBI MUpPa, MPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOJIBI, B3AUMOCBS3AX
YeJIOBEKA C MPUPOTHON CPEloi, O POJIM XMMHUH B TTO3HAHUH STUX 3aKOHOMEPHOCTEN;

MO3HABATENLHBIX MOTHBOB, HAMPABJICHHBIX Ha TMOJy4Y€HHUE HOBBIX 3HAHUW 1O XHMUH,
HEOOXOIUMBIX JIJIsI OOBSICHEHHS HAOJII01aEMbIX ITPOIECCOB U SIBJICHHIA;

M03HABATEIbHOH, MH(MOPMAIIMOHHOM W YHMTATEIbCKOW KYJIbTYpPbl, B TOM UYHCJIE HAaBBIKOB
CaMOCTOSTEIIbHOM paboThl ¢ y4eOHBIMHM TEKCTaMH, CIOPAaBOYHOW JHMTEPATYpOd, JIOCTYITHBIMU
TEXHUYECKUMU CPEACTBAaMU MH(OPMAIIMOHHBIX TEXHOIOTHH;

WHTEpeca K OOYYCHHIO W TO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH M CIHOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOM U MCCIEOBATEIbCKON JIESITEIbHOCTH, K OCO3HAaHHOMY BBIOODY

HalIpaBJICHHOCTH U YPOBHA 06y‘l€HI/I$I B }IaHBHeﬁmeM;



4) popMupoBaHUs KYJIbTYPBI 310POBBSI:

OCO3HAHUS LIEHHOCTHU JKU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBbIO, YCTAHOBKU Ha
3JJ0pOBBI 00pa3 >KU3HU, OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEAHBIX NMPHUBBIYEK (yIMOTpedIeHUs
aJIKOTOJIsl, HApKOTUKOB, KYypeHMs), HEOOXOAMMOCTH COOJIOJCHUs TMpaBuil O€30MaCHOCTH IpU
o0pallleHuU ¢ XMMMUYECKUMU BEIIECTBAMH B OBITY U PEAJIbHOM JKU3HH;

5) TpyZI0OBOTO BOCITUTAHUSI:

UHTEpeca K MPAaKTUYECKOMY HM3Y4YCHHIO MpodeccHil M TpyAa pa3iudHOrO poja, YBaKEHHE K
TPYAYy M pe3ysbTaTaM TPYIOBOW AEATEIBHOCTH, B TOM YHCJIE HAa OCHOBE NPUMEHEHUS IPEIMETHBIX
3HAaHUU [0 XMMHUHU, OCO3HAHHOTO BBIOOPa MHIUBUYaTbHON TPAEKTOPHH MPOA0KEHUs 00pa3oBaHus ¢
y4€TOM JIMUHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX UHTEPECOB U TOTPeOHOCTE],
yCIEIHONW MNpOo(ecCHuOHAIbHON AEATEIbHOCTH U Pa3BUTUS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTb
aJanTHPOBaThCA B IPO(ECCHOHAIBHON Cpelie;

6) PKOJIOrHYECKOT O BOCIIUTAHUS:

HKOJIOTMYECKHU 11eJ1IeCO00Pa3HOro OTHOIIEHUS K MPHPOJEe KaK MCTOYHMKY >XKU3HM Ha 3emiie,
OCHOBE €€ CYLIeCTBOBaHHWS, IOHMMAaHUs LEHHOCTU 3J0pOoBoro M Oe3zomacHoro oOpa3a >XKHU3HH,
OTBETCTBEHHOI'0 OTHOILEHMSI K COOCTBEHHOMY (PM3UYECKOMY M ICUXMYECKOMY 370POBbIO, OCO3HAHUS
IIEHHOCTH COOJIFOJICHUS IMpaBHJI OE30IIaCHOIO IMOBEICHHUS IMpPU padOTe C BEUIECTBAMHU, a TAKXKE B
CUTYalUsX, YTPOXKAIOUIMX 3JOPOBBIO U JKU3HHU JIIOAEH;

CMOCOOHOCTH NMPHUMEHSTh 3HAHUS, MOJIydaeMble NMPH H3yYEeHUH XHUMUH, JUIS pELeHMs 3ajad,
CBA3aHHBIX C OKpYXKAIOIIed NPUPOAHONW CpENOM, IMOBBIIIECHUS YPOBHSA JKOJIOIMYECKOM KyJIbTYpHI,
OCO3HAHHUS TJI00ATBHOrO XapakTepa JKOJOIMYECKHX IMPOoOJIeM M MyTeH WX pEHICHUS MOCPEICTBOM
METO/0B XUMMH;

DKOJIOTUYECKOTO0  MBIIUIEHUs, YMEHHUS PYKOBOACTBOBATbCA MM B  II03HABAaTEIbHOMH,

KOMMYHHKaTHBHOﬁ U COIUAJIbHOM IIpaKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

MerTanpeaMeTHbie pe3yybTaThl OCBOCHHS 00pa30BaTEIIbHOM MPOrpaMMBbl IO XUMHH OTPaKaroT
OBJIAACHHC YHI/IBCpCH.ﬂBHBIMI/I II03HABATCIIbHBIMU I[CflCTBI/IiIMH, B TOM YHUCJIC:

1) 0Ga3oBEIE JTOrHYCCKHUE JICHCTBU:

BBIABJIATH IPUYUHBI U CIICACTBHA IIPOCTBIX XUMHUYCCKUX }IBJ'IeHI/If/’I;

OCYIICCTBJIATL CPABHCHHC, KJIaCCI/I(bI/IKaLII/IIO XUMHUUYCCKUX BCIHICCTB I10 3aJaHHBIM OCHOBAHUSM U
KPUTEPUSIM JIJIsl YKa3aHHBIX JIOTHYECKUX OIepalnii;

CTPOWTH JIOTHYECKOE CYXKIEHHE IOCIe TMPEABAPUTEIBHOTO aHa nW3a, BKIIOYAOIIEe
YCTaHOBJICHI/IC HpI/I‘II/IHHO—CJICI[CTBCHHBIX CBHSCﬁ

COo31aBaThb, MPUMCHATh U HpCOGpﬁBOBBIBaTB 3HAaKU U CUMBOJIbI, MOACIIN U CXEMBbI Ui pCIICHUA



y4eOHBIX U [TO3HABATENIbHBIX 33]1a4 C IOMOLIbIO 11€/1arora;

IPOrHO3UPOBATH BO3MOKHOE PA3BUTHE XMMHUECKUX MPOLIECCOB U UX MOCIECTBUS;

2) 0a30BBIC HCCIIENOBATEIbCKUE ICHCTBUA:

C TOMOLIbIO Tegarora MPOBOAWTh XHMHYECKHUN OIBIT, HECIOXKHBIA OSKCIIEPUMEHT, s
YCTaHOBJIEHUSI 0COOEHHOCTEH 00beKTa M3yueHUs, IPUUNHHO-CIEICTBEHHBIX CBS3eH M 3aBHUCHUMOCTEH
00BEKTOB MEXKY COOOI;

C TOMOIIBIO TEAarora WIA CaMOCTOSITENFHO (HOPpMYyIHpPOBaTh OOOOIIEHUS W BBIBOABI I10
pe3yJibTaTaM MPOBEIEHHOr0 HaOII01EHMS], ONbITA;

3) pabota c uHpOpMaLHEH:

BBISBJIATH Ae(pUUINTH HHGOPMAIUH, TaHHBIX, HEOOXOAUMBIX IS PELIECHHs] MOCTaBIEHHON
3a/a4H;

peoOpa3zoBeIBaTh HH(POPMALIMIO U3 OAHOIO BUJA B Ipyroi (TabiauIly B TEKCT U IIp.);

MCKaTh WA OTOMpATh HH(POPMAIIMIO WU JaHHBIE U3 UCTOYHUKOB C YYETOM MPEAJIOKEHHOI

yueOHOM 3a7]a41 U 33aJJaHHBIX KPUTEPUEB.

OgnajieHre YHUBEPCAIbHBIMU y4eOHBIMA KOMMYHHKATUBHBIMHA JCHCTBUSIMU:

OpraHU30BbIBaTh YUEOHOE B3aUMOJICHCTBHE B TpyIIie (OMpeaesTh o0IIMe Eed, PacipeaesaTh
POJIH, JOTOBAPUBATHCS APYT C APYTOM U T. 1I.).

C TIOMOIIBIO TeJarora WM CaMOCTOSTEIBHO COCTaBJIATH YCTHBIE W THCHMEHHBIE TEKCTHI C
UCIIOJIb30BaHUEM HILTIOCTPATHBHBIX MaTEPHUAJIOB /ISl BBICTYIUICHUS IIepell ayIUTOPH e,

OpPraHU30BHIBaTh Y4eOHOE COTPYIAHHYECTBO M COBMECTHYIO NEATENBHOCTh C YYHTEIEM U
CBEpCTHHKAaMH; paboTaTh MHAMBUAYAJbHO M B TPYIMIE: HAXOAWUTH OOIIee pelieHne M pa3pelaTh
KOH(JIMKTHI HA OCHOBE COTJIACOBAHMUS MO3UIIMI U yueTa HHTEPeCcOB; HOpMYIIMPOBaTh, apryMEH THPOBATh
U OTCTauBaTh CBOC MHEHHE;

OLICHUBATh KAaueCcTBO CBOEr0 BKJIAJa B OONMIA TPOAYKT, HPHHUMATH H Pa3lIeisiTh
OTBETCTBEHHOCTH M MPOSBJIATH TOTOBHOCTB K IIPEAOCTABIICHHIO OTYETA MEPe]] TPYIIION.

OBgJajicHrEe YHUBEPCAJIbHBIMU YYEOHBIMU PETYJISITABHBIMU J1CH CTBUSIMU:

oOHapyxuBaTh M (QOpMyIHpOBaTh YyYEOHYIO TpoOJeMy, ONpEaeisaTh Ieib Yy4eOHOU
JeSATeIbHOCTH;

BJIAJCTh OCHOBAaMH CaMOKOHTDOJIS, CAaMOOIICHKH, NMPHHSTHS PEIICHHH M OCYIIECTBIICHHS
OCO3HAHHOT 0 BbIOOpa B y4eOHOH U MMO3HABATENBHOM A TEIbHOCTH;

COOTHOCHUTH CBOM JICHCTBHS C IUNIAHUPYEMBIMU PE3YJIbTaTaMHU, OCYILECTBISATh KOHTPOIb CBOECH
JeATeIbHOCTH B TIPOIleCcCe JIOCTHIKECHHUS pPe3ylbTaTa, ONpENessiTh CHOCOObI JeHCTBUH B paMKax
NPEJIOKEHHBIX YCIOBHA H TpeOOBaHMWW, KOPPEKTUPOBATh CBOW JCHCTBHS B COOTBETCTBHH C

U3MCHSIOLIEHCS CUTYyalUeH;



J1aBaTh aJICKBATHYIO OLIEHKY CUTyallu! U IpeJJIaraTh IUIaH €€ U3MEHECHMUS;

HIPEABUAET TPYIHOCTH, KOTOPbIE MOI'YT BOZHUKHYTh IIPU pELIEHUH yueOHOM 3a/1auu;

MOHUMATh TMPUYHHBI, 10 KOTOPHIM HE OBLI JTOCTHTHYT TPeOyeMblil pe3yibTaT AeITeIbHOCTH,
OIpEAENATh NO3UTUBHBIE U3MEHEHHUSI U HANPaBJIEHUs, TpeOyIollre JanbHel el padoThl;

OCO3HAaHHO OTHOCHUTBCA K IPYIroMYy YCJIOBEKY, €0 MHCHHIO.

INNPEJIMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMETHBIX peE3yJbTATOB IO OCBOCHHIO 00S3aTEIbHOIO  COACpPKAHMS,
yCTaHOBJIEHHOTO TaHHOW PDenepanbHOi paboueil mporpaMMoil, BELICSAIOT: HayYHbIe 3HAHUS, YMEHUS U
crocoObl JefcTBUl, crennduyeckue s y4eOHOro mpeamera «XUMHSA», BUIBl ACSITEIBHOCTU IIO
MOJyYEHUIO HOBOI'O 3HAHMS, €r0 MHTEPIpPETalUU, NPEoOpPa30OBAHUIO U NPUMEHEHUIO B Pa3IM4HbIX
y4€OHBIX U HOBBIX CUTYallUsX:

IIPEACTABICHUE O 3aKOHOMEPHOCTSAX U I103HABAEMOCTH SBJIEHUI NPUPOIbI, IOHHMAaHHUE
00BEKTUBHOW 3HAUMMOCTU OCHOB XMMHYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHMS,
KOMIIOHEHTa O0LIe KyJIbTypbl U NMPAKTUYECKONW NEATEIbHOCTH YEJIOBEKA B YCIOBUSAX COBPEMEHHOIO
00111eCTBa; TOHUMAHUE MECTa XUMUU CPEAU APYTUX €CTECTBEHHBIX HAYK;

BJIA/ICHUE OCHOBAMU IMOHATUITHOIO anmnapaTta i CHMBOJIMYECKOTO 3bIKa XUMUU JIJIsl COCTaBJICHHUS
(bopMyI HEOpraHMYECKHUX BELIECTB, YPaBHEHUH XUMUYECKUX PEAaKIIUi (C OMOPOi Ha allrOPUTM Y4eOHBIX
neicTBUif); BrajeHue ocHoBaMu xumudeckoid HomeHkJIaTypsl (IUPAC u TpuBmanpHOI) U ymeHue
UCTIONIB30BaTh €€ Ui pelIeHHs y4eOHO-NO3HABATENbHBIX 3aJjad C IOMOIIBIO YUHTENs; yMEHUe
UCTIOJIB30BAaTh MOJIEIH ISl OOBSICHEHHsI CTPOCHHS aTOMOB M MOJIEKYJ IO alrOpUTMY C ONOpOH Ha
OIpE/EICHMUS;

MPEACTaBJICHUE O CHCTEME XMMHUYECKUX 3HAHUW M yMEHHE C MOMOIIbI0 YUYUTENs MPUMEHSITh
CUCTEMY XMMMUECKHX 3HAHUM JJI1 YCTAaHOBJIEHUS B3aUMOCBS3€H MEX /1y N3YyUEHHBIM MaTepHaIOM U IIPU
IOJyYeHUM HOBBIX 3HaHUH, a TAKK€ B IPOLIECCE BBIIOJHEHUS Y4E€OHBIX 3aJaHUN U Ipu padoTe C
UCTOYHUKAMHU XMMUYECKON MH(OPMAaLINU, KOTOpast BKJIIOYAET:

Ba)KHEHIINE XMMHUYECKHE TIOHATUSA: XUMUUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, BELIECTBO, IPOCTOE
U CII0KHOE BEILECTBO, OMHOPOAHAS U HEOJHOPOAHAS CMECh, OTHOCUTEIIbHBIE aTOMHAs U MOJIEKYJIIpHas
Macchl, KOJIMUECTBO BEIECTBA, MOJIb, MOJISIPHASI Macca, MOJIIPHBINA 00beM, OKCHJI, KHCIIOTa, OCHOBAHUE,
conb (CpenHss), XUMUYECKas pPEaKIUs, pPeakUUu COCOUHEHMs, PEAKLUU Ppa3JIOKEHUS, DPEaKLUU
3aMEIIEeHUs, PEaKIMu OOMEeHa, TeIJIoOBOM A((EKT peakiuu, dK30- U IHIAOTCPMHUUYCCKUE PEaKIIUH,
pacTBOp, MaccoBas J0JsI XMMHUYECKOIO 3JIEMEHTAa B COEAMHEHUH, MAccoBas J0JII M IPOLEHTHas
KOHIIGHTpallMsl BEUIECTBA B PACTBOpE, SAPO aTOMa, AIIEKTPUUECKHUM CJIOM aToMa, aTOMHasi OpOUTalb,
pazuyc aToMa, BaJEHTHOCTb, CTENEHb OKHCIIEHUS, XMMMUYECKasl CBSA3b, IEKTPOOTPULIATEIBHOCTD,

NoJisipHasA 1 HCHOJAPHAsA KOBAJICHTHAA CBA3b, HOHHAA CBA3b, MCTAJINIMYCCKAsA CBA3b, KPUCTAJIJIMUCCKAA



pemieTka (aToMHas, MOHHAs, METAJNINYECKast, MOJIEKYJISIpHAsl), MOH, KATUOH, aHWOH, YJICKTPOJIUT U HE
AJIEKTPOIHUT, DIIEKTPOJUTHUECKAs TUCCOIMAIMSA, pPEAKIMd HWOHHOTO OOMeHa, OKHCIUTEIBHO -
BOCCTAaHOBUTEIIbHbIE pPEAKIUU, OKUCIUTEIb W BOCCTAHOBUTENb, OKHCJIEHME M BOCCTAHOBJICHUE,
AIIEKTPOJIH3, XUMUYECKOE PaBHOBECHE, OOpAaTHMBbIE U HEOOPATUMBIE PEAKIIMH, CKOPOCTh XUMUYECKOU
peakuuu, KaTanau3aTop, npeaensHo nonycrumas konnentpamus (I11K), koppo3us merasios, CrijiaBhl;

OCHOBOITOJIAraloIIie 3aKOHbI XMMHH: 3aKOH COXpaHEHHUs Macchl, l[lepuoamdeckuii 3akoH
. . MenneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOraJipo;

TEOPUM XUMHH: aTOMHO-MOJIEKYJISIpPHAST TEOPHUsl, TEOPHUS DJIECKTPOJIUTUUECKON JTMCCOIUALIUU, A
TAaK)K€ TPEJCTABICHUS O HAyYHBIX METOJAaX ITO3HAHMS, B TOM YHCJIE DSKCIEPUMEHTAJIbHBIX U
TEOPETUYECKUX METO/IAX UCCIEA0BaHUS BEILIECTB U U3YUEHUSI XUMHUECKUX PEaKIIMii;

MPECTaBICHUE O MEPHUOJUYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB (paauyc
aToMa, BJIEKTPOOTPUIATEIBHOCTH), MPOCTBIX W CIOXKHBIX BEHIECTB OT MOJIOXKEHHUS AIIEMEHTOB B
[leproguueckoit cucteme (B MajblX MNEPUOJAX U TIJIABHBIX MOATPYIINAX) U AJNEKTPOHHOTO CTPOEHUS
aToMa; yMEHHE OOBICHITH CBSA3b MOJIOXKEHHUS djeMeHTa B [lepuommyeckoil cucteMe C YHCIOBBIMH
XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB W 3apsll siApa, o0Iee Yucio
AJIEKTPOHOB), PACIPEACICHUEM 3JICKTPOHOB IO JHEPreTHYECKUM YpPOBHSIM aTOMOB IEPBBIX TPEX
MIEPUOIOB, KaJHsl U KaJlbLUs; KIACCUPUIMPOBATH XUMUUYECKUE DIIEMEHTHI C ONMOPON Ha OMpeNeIeHHUs
(bU3NYEeCcKOro cMbIcia MUPPOBLIX JAHHBIX MEPHOANY €CKON TaOIHIIbI;

yMEHUE KJIacCH (PUIIMPOBATH XUMHUYECKUE JIEMEHTHI, HEOPTraHUYECKHUE BEIIECCTBA M XUMUUYECKHUE
pEaKIUU C OTTOPON HAa CXEMBI; OIIPENEIATh BAaJICHTHOCTD M CTETICHb OKMCIICHUSI XUMHYECKUX AJIEMEHTOB,
BHJI XUMUYECKON CBSI3W U THUIN KPUCTAJUIMYECKOU CTPYKTYPBI B COCAMHEHMSIX, 3apsij MOHA, XapaKTep
Cpelbl B BOJHBIX PAaCTBOpax BeMIECTB (KHCIOT, OCHOBAaHHII), OKHUCIUTEIb U BOCCTAHOBHUTENb IO
aJIrOpUTMY YYE€OHBIX J€H CTBUIA;

YMEHHE XapaKTepu30BaTh C OMOPOH Ha cxeMy (pu3Hueckre U XUMUYECKHUEe CBOWCTBA MPOCTHIX
BELIECTB (KUCIOPOI, 030H, BOAOPOA, TrpaduT, aamas, KpeMHUH, a30T, pocdop, cepa, XIop, HATPUH,
KM, MarHui, KajibI[ui, aJFOMUHHH, )EJIe30) M CIOKHBIX BEIICCTB, B TOM YHCJIE WX BOJHBIX
pacTBOpOB (BOJAa, aMMHUAK, XJIOPOBOJIOPOJ, CEPOBOJOPO, OKCHABI U THApPOKCcHIbl MeTamioB | - 1A
rpynn, amomunus, meau (I1), nunka, xenesa (11 u 1), okcuasl yrinepoaa (I u IV), kpemnus (I1V), azora
u pochopa (III u V), ceprr (IV u VI), ceprucras, cepras, a30Tuctasi, a3otHasi, pochopHas, yroibHas,
KpEMHHEBasl KHCIIOTa M WX COJIM); ONUCHIBATh C OMOPOM Ha IUTAaH W KIIIOYEBBIE CJIOBA; yMEHHUE
MPOrHO3UPOBAaTh U XapaKTEpU30BaTh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa M CTPOCHMS
MocJie MPEeABAPUTEIHLHOr0 aHAJIM3a MO PyKOBOJICTBOM IeAarora, NpuMeHeH e BEUIECTB B 3aBUCUMOCTHU
OT WX CBOWCTB, BO3MOXXHOCTh MPOTEKAHUS XHUMHYECKHUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX,
BIIUSIHUAE BEIIECTB U XUMHUYECKHUX TMPOIIECCOB HA OPraHM3M YEJIOBEKAa M OKPYXKAIOIIYI MPHPOIHYIO

cpeay;



YMEHHE COCTaBJIATh MO O0pasIly, cXeMme, alrOpUTMYy Y4eOHBIX JCHCTBUU MOJCKYISIpHBIC U
WOHHBIC YpaBHCHUS peaknuid (B TOM 4YHCJIEC PEaKIUii HOHHOIO OOMEHa W OKHCIHUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIUH ), HILTIOCTPUPYIOIINX XUMUYECKHAE CBOMCTBA M3YUCHHBIX KJIACCOB / TPYIII
HEOPraHMYECKHX BEIIECTB, @ TAK)KE MOATBEPIKIAIOIINX TCHETHUECKYIO B3aMMOCBSI3b MEKIY HUMU;

YMEHHE BBIUUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa B COCJIMHEHUHU, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, KOJIHYECTBO
BEIIECTBA U €r0 Maccy, 00bEM ra3oB ¢ OMOpoil Ha obmme GOpPMYIIBI; YMEHUE MTPOBOUTH PaCUeThl 0
YpaBHEHUSM XHMHUYECKUX PEAKIIUNA U HAXOAUTh KOJIMYECTBO BEIIECTBA, 00BEM M MAaCcCy PEarcHTOB UIIH
MPOJYKTOB PEAKIIMH C OMOPOI Ha 00pa3ell, alrOPUTM YICOHBIX JICH CTBUI;

BJIaJICHHE OCHOBHBIMU METOJIaMH HAYYHOTO TIO3HAHUS (HAOJI0ICHHE, U3MEPEHHE, SKCIIEPUMEHT,
MOJICITUPOBAHKE) MIPU U3YYCHUU BEIIECTB U XMMHUYECKHUX SBJICHUI C OMOPOW HA alrOPUTM y4eOHBIX
NEHCTBHIA, yMEeHUE C(HOPMYIIMPOBATH MIPOOTIEMY U MPEIIIOKUTE ITyTH €€ PEIICHHS C TOMOIIBIO TIeIarora;
3HAHUE OCHOB Oe30macHoi paboOThl C XUMHYECKHMMH BEIECTBAMH, XUMHUYECKOW MOCYAOH U
1a060paTOPHBIM 000PYOBAHUEM;

HaJIMYUE NMPAKTUYCCKUX HABHIKOB IIAHMPOBAHUS M OCYIIECTBJICHUS CICIYIOMMX XHMHYECKUX
9KCIIEPUMEHTOB TI0J] PYKOBOJCTBOM YYHTEIS C OOCYXKICHHEM IUIaHa PabOThl WM COCTaBJICHUEM
TaOJIULIBL:

M3yYeHUe U ONUCaHue (PU3MIECKUX CBOWCTB BEIIECTB;

O3HAKOMJICHUE ¢ (PU3HUECKUMH U XUMHYCCKUMU SIBJICHHUSIMH,

OIIBITHI, MILTFOCTPUPYIONIUE MIPU3HAKHU MPOTEKAHUS XUMHYCCKHX PEaKIIHIA,

U3ydeHue CrocoO0B pa3/IeTIeHHs CMecei;

MONyYeHHE KUCIOPOAa U U3YICHUE €ro CBOICTB;

NOJYYEHHUE BOJAOPO/Ia U U3YUYCHHUE €r0 CBOWCTB;

NOJTYYEHUE YTIIEKHCIIOro ra3a U U3yYeHHe ero CBOMCTB;

MOJTyYeHN e aMMUaKa U U3YUYCHUE €ro CBOWCTB;

MIPUTOTOBJICHUE PACTBOPOB C OIPEACIICHHON MaCcCOBOM JI0JICH paCTBOPESHHOTO BEIIECTBA;

UCCIICIOBAHUE U OMMCAHNE CBOMCTB HEOPraHUYECKUX BEUIECTB PA3IMUHBIX KJIACCOB;

NPUMEHEHUE HMHIMKATOPOB (JlakMyca, METHJIOpaH)ka W (eHondranienHa) IUiss ONpeneicHus
XapakTepa Cpeibl B pACTBOPAX KUCIOT H MIEIOYECH;

W3yYeHUE B3aMMOJCHCTBHS KHCJIOT C MeETaUlaMH, OKCHJIaMH METaJUIOB, PACTBOPUMBIMHU U
HEPACTBOPUMBIMH OCHOBAHHSIMH, COJISIMU;

MONTyYeHHE HePACTBOPUMBIX OCHOBaHUIA;

BBITECHEHUE OJHOT'0 METaJljIa IPYTUM U3 PacTBOPa COJIH;

uccliefioBaHue aM(pOTEPHBIX CBOMCTB THAPOKCH/IOB AIFOMUHUS U ITUHKA;

peHICHUEC JOKCIOCPUMCHTAJIBHBIX 3aJa4 IO TEMC «OCHOBHBIE KJIACCHI HCOPraHu4CCKux



COCIMHCHHUI;

pElIeHHE SKCIEPUMEHTABHBIX 33724 M0 TeMe «DJIEKTPOTUTUUECKAS JUCCOLUATIH;

pelleHre SKCIepUMEHTAIBHBIX 337124 M0 TeMe «BaxxHelIe HeMeTaluTbl U UX COSAHHECHHUS;

peleHne SKCIepUMEHTAIBHBIX 33724 M0 TeMe «BakHelIre MeTasulbl U UX COSIUHECHUS);

XUMHUYECKHUE DKCIEPUMEHTHI, MJUTIOCTPUPYIONTNE MPU3HAKU TPOTEKAHHUS PEaKIMi HOHHOTO
obMeHa;

KaueCTBCHHBIE PEaKIMU Ha MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpaxX MOHBI: XJIOPHUI-, OpoMuI-,
uonua-, cynbdar-, ¢ocdar-, kapOoHAT-, CUIMKAT-AHHOHBI, TUAPOKCUI-HOHBI, KATHOHBI aMMOHHS,
MarHusi, KaJbIus, aTFOMUHUS, Kene3a (2+) u xenesa (3+), menu (2+), HUHKA;

YMEHHE MIPEJCTABIATH PE3YIbTAThI SKCIIEPUMEHTA B (JOpME BBIBOJIOB, TOKA3aTENIbCTB, IPaQUKOB
Y TaOJUI] ¥ BBISIBIISITH SMIIUPUUECKHE 3aKOHOMEPHOCTH;

BIIAJICHHE TIpaBUJIaMH 0€30MacHOro o0OpallleHuss C BEIIECTBAMH, HCIOJb3yEeMbIMU B
MOBCETHEBHOM KU3HU, a TAKXKE MPaBUIaMU MOBEICHUS B IIEJIAX COEPEKEHUS 3I0POBBS U OKPYKAIOLICH
MPUPOTHON CPe/Ibl; HOHUMaHU e Bpe/a (OMacHOCTH) BO3ACHCTBHS Ha )KUBbIE OPraHU3MBbI ONIPEeIEHHBIX
BEIIECTB, & TAK)KE CIIOCOOOB YMEHBIIICHUSI U MIPEAOTBPAIIECHUS UX BPEIHOTO BO3/ICHCTBUSI; TOHUMAHHIE
3HAYCHMSI )KUPOB, OCIIKOB, YIIIEBOAOB JIJIsi OpraHU3Ma YelIOBEKa;

BIIQJICHUE OCHOBAaMH XHMHYECKOH TpPaMOTHOCTH, BKIIOYAIOUIEW YMEHHE MPAaBHILHO
UCIOJIb30BaTh U3YUCHHBIE BEIIECTBA U MaTepuaibl (B TOM YHCIie, MUHEPaJIbHbIC YAOOPEHUS, METaJUTIbI
Y CIJIaBbI, MPOAYKTHI IEPEPAOOTKH MPUPOTHBIX HCTOYHUKOB YTIIEBOIOPO0B (YTIJls, IPUPOTHOTO Ta3a,
He(TH) B OBITY, CEIBCKOM XO3SIIICTBE, HA TTPOM3BOICTBE; YMEHUE MPUBOIUTH MPUMEPHI MPABUIHHOTO
MCIO0JIb30BaHUS U3YUEHHBIX BEILIECTB U MaTEPHAJIOB;

YMEHHE YCTaHABJIMBATh CBS3M MEXKIY PEaTbHO HAOIOIaeMbIMH XHUMHYECKUMHU SIBJICHUSIMU U
MPOIECCaMU, TPOUCXOASIINMU B MAKPO- U MUKPOMHUPE, OOBSICHIATH IPHUYUHBI MHOI000pa3us BEIIECTB;
YMEHHE UHTETPUPOBATH XUMUYECKHE 3HAHUS CO 3HAHUSMHU JIPYTUX YUEOHBIX MPEAMETOB C MOMOIIBIO
neaarora;

npencraBieHne o chepax MNpopecCHOHAIBHONW JCSITENbHOCTH, CBS3aHHBIX C XUMHUEH W
COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAaHHBIMH Ha JOCTHKCHUAX XUMUYECKOW HAYKU; HAIMYHE OIbITA
paboThl C pa3IUYHBIMU HMCTOYHMKAMH HH(OpPMAIMK [0 XUMHUU (HAy4YHO-MOMYJSpHAs JTUTEpaTypa,
CJIOBapH, CIPAaBOYHUKH, HHTEPHET-PECYPCHI) C OMOPOI HA AITOPUTM: YMEHHE O0BEKTUBHO OIEHUBATH

MH(}OPMAIUIO O BEIECTBAX, X NPEBPALLEHUSIX U IPAKTUYECKOM IIPUMEHEHUH.

TpeboBaHHS K TPEIMETHBIM pe3ylbTaTaM OCBOCHUS Y4eOHOro mpenMera «XUMHESD,
pacrnpenesneHHbIe 1o ToaM 00ydeHus
PeSyJ'II)TaTI)I II0 rogamM (bOpMy.TII/Ip}IIOTCH MO IMMPUHIUITY 2106aBJ'IeHI/I$I HOBBIX pPE3YyJIbTATOB OT roaa

K oy, YK€ Ha3BaHHBLIC B MMPCABIAYIIUX IroAax MO3UINUH, KaK IIPaBUJIo, JOCJIOBHO HE IMOBTOPAIOTCA, HO



YUUTBIBAIOTCS (PE3yJabTaThl OYEPEIHOr0 Irojia M0 YMOIYAHUIO BKIIIOYAIOT PE3yJbTaThl IMPEIbLIYIINX

JIET).

8 KJIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHI: aTOM, MOJIEKYJIa, XMMUYECKUHN DIIEMEHT,
IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh (OAHOpPOAHAs M HEOAHOPOJHAs), BAJECHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpPHAas Macca,
MaccoBas J0Jsl XUMHYECKOI'0 JIEMEHTa B COSIMHEHNH, MOJIIPHBIN 00bEM, OKCH]I, KUCIIOTa, OCHOBAaHUE,
COJIb, *3JIEKTPOOTPHUIATENFHOCTh*, CTENEeHb OKHUCIEHHS, XUMHUYECKas peaklus, Kiaccuukaius
pEaKLMii: peaKIMi COeANHEHUS, PEAKLIUN PA3JIOKEHUs, pPeaKLUU 3aMELIeHUs, PeaKIIMi OOMeHa ,, 9K30- U
OHJIOTEPMUYECKHE PEAKLMM; *TEeIIOBOW 3(PPeKT peakuuu™; aapo aToMa, 3JEeKTPOHHBIA CIIOM aToMa,
aTOMHas opOMTajb, paJuyCc aToMa, XMMHUUYECKasl CBsI3b, MOJIIPHAsl U HEMOJISIPHAsl KOBAJIEHTHAs! CBSI3b,
MOHHas CBSA3b, HOH, KAaTHOH, aHHOH, paCTBOP, MacCoBast J10J1s1 Bell[eCTBa (IIPOLICHTHAs! KOHI[EHTpAalKs) B
pacTBope;

WITIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM. I. 1) U NPUMEHATH 3TU
HOHATUS IIPU ONMCAHUM BEUIECTB U UX NPEBPALLECHUN;

UCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY JJII COCTaBJICHUS (DOPMYJ BEIIECTB, MOJICKYJISIPHBIX
ypaBHEHHUI XUMUYECKUX peaKkluil, 3JIEKTPOHHOro OanaHca;

OTpeNeNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTEIIEHb OKUCIICHUS
3IIEMEHTOB B OMHAPHBIX COCIMHEHUSIX C OIMOPOW Ha ONpENeNeHus], B TOM YHUCIe CTPYKTYPUPOBAHHBIE;
NPUHAIICKHOCTh BEIIECTB K OMpPENeIEHHOMY KJIacCy COeNMHEHUH Mo (opMyiaM; BUI XUMHUECKON
CBSI3U (KOBaJIGHTHAs U MOHHAS) B HEOPTaHUYECKUX COCIMHEHHSIX;

MMETH NIPEJICTABICHUE O CHCTEME XUMUYECKUX 3HAHUH, YMETh C IIOMOILBIO YYUTENS IPUMEHATh
CHUCTEMY XUMUYECKUX 3HAHWM, U1 yCTAHOBJICHHS B3aUMOCBSI3U MEXKY H3YYCHHBIM MaTEPUAJIOM U IIPU
NOJTY4YEHUM HOBBIX 3HAHMH, a Takxke NpH paboTe ¢ HCTOYHMKAMM XHMMHUYECKOW HH)OpMaIuu.
OpueHTHPOBATHCS B MOHATUAX U ONIEPUPOBATh MU Ha 0230BOM YPOBHE, IPUMEHSATH P BBITOJHEHUN
y4eOHbIX 3aJIaHUH U PELIEHUH paCUETHBIX 33a4 C ONOPON HAa AJITOPUTM Y4€OHBIX A€W CTBUN U3yUEHHBIE
3aKOHBI M TEOpUH: 3aKOH coxpaHeHHs Maccel, llepuonnmuecknii 3akon JI.JMI. MenneneeBa, *3akoH
IIOCTOSIHCTBA cocTaBa*, 3aKOH ABOrajJpo; aTOMHO-MOJIEKYJIsipHas Teopusi. COOTHOCHTbh 0003HauEHMs,
KOTOpbIe UMetoTcs B Tabmuie «Ilepronnueckas cucteMa XUMUYECKUX dJieMeHToB []. 1. MenaeneeBa»
C YHCJIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsj sjpa,
o0111ee YK CII0 3JIEKTPOHOB U PACIIPEAIEHUE UX 10 AJIEKTPOHHBIM CJI0SIM);

KJIacCU(UIIMPOBATH XUMUYECKUE IIEMEHTHI; HEOPraHNUECKUE BEIIECTBA; XMMHUECKHE PEaKIUH
(10 YMCTy M COCTaBY YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3((eKTy, MO M3MEHEHHIO

CTCIICHHU OKHCJICHUA XUMHUYCCKUX SHCMGHTOB) C OHOpOﬁ Ha CXCMBI,



XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKAasi OMHCAHUE MPUMEPAMH MOJEKYJSIPHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKHX
pEaKIUil ¢ ONOPOI HA CXEMBI;

MIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOEHMUSI; BOZMOYHOCTH
MPOTEKAHUS XUMHUYECKHX TPEBPAIICHUNA B PA3JIMYHBIX YCIOBHUSIX IIOCJIE€ TPEIBAPUTEIHLHOTO
00CYXXJICHHSI C TIE1aroroMm;

BBIYHUCIISITh OTHOCUTENbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MAaCCOBYIO JIOJIIO
XHUMHYECKOTO 3JIEMEHTA TI0 (pOopMyJie COCAMHEHUS; MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacd€Tsl O YpaBHEHUIO XUMHUUYECKOW PEAKIIMH C OTIOPOI Ha aJIrOPUTM;

IIPUMEHSTh OCHOBHBIE Oll€palluy MBICIIUTEIBbHON AESATENbHOCTH — aHAJIM3 U CUHTE3, CPABHEHHUE,
0000111eHNe, cucTeMaTh3alus, KiacCu(pUKalus, BhISIBICHHE MPUINHHO-CIEICTBEHHBIX CBS3EH — IS
M3YYCHHS] CBOMCTB BEHIECTB M XMMHUYECKUX PEAKIMU; €CTeCTBEHHO-HAYYHBIE METO/Abl MO3HAHUS —
HAONIOIeHNe, W3MEpeHHe, MOJCIMPOBaHUe, SKCIEpUMEHT *(peaqbHbIi M MBICIEHHBIH)™ Mmof
PYKOBOJICTBOM Il€Aarora,

CJIeZIOBATh MpaBUJIAM MOJIb30BAaHUSI XUMUYECKON MOCYI0H U TaOOPaTOPHBIM 000pyI0BaHUEM, &
TaK)Ke MpaBUiIaM OOpaleHusl C BEHIECTBAMHU B COOTBETCTBHU C HWHCTPYKIUSMHU IO BBINOJTHEHHUIO
71a00paTOPHBIX XMMHUYECKUX OIMBITOB M0 TOJYYSHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA
U KHUCIIOpOZAa), MPUTOTOBJIEHHUIO PACTBOPOB C OIPEAEIEHHOM MAacCOoBOM Jojell pacTBOPEHHOIO
BEIIECTBA; TJIAHUPOBATH M TMPOBOJIUTH XMUMHUYECKHE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB
mieJIoueld M KHUCIOT C TOMOIIBID HMHIUKATOPOB (JMakmyc, ¢eHondTamenH, METHIOPAHXK U [Ip.),
MOJATBEPKAAOIINX KaY€CTBEHHBIN COCTAB HEOPraHMUECKUX BEIIECTB (KaueCTBEHHBIEC PEAKIIMH HA MOHBI)

II0J1 PYKOBOJCTBOM II€[arora.

9 KITACC

PacCKpbIBATh CMBICI OCHOBHBIX XUMHYECKUX NOHATUN: XUMHYECKUN 3JIEMEHT, aTOM, MOJIEKYJIA,
WOH, KATUOH, aHUOH, IPOCTOE BEILIECTBO, CIIOKHOE BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTb,
CTENEeHb OKUCIICHHS, XMMHUECKasi peakius, XUMUYECKasi CBA3b, *TeryoBor ekt peakunu, Moib™*,
MOJISIPHBIN  00BEM, pPAcTBOp; DIEKTPOJIUTHI, HEIJIEKTPOJIHUTHI, SJIEKTPOJIUTHYECKAS JAHCCOIHAINS,
peaKIMu MOHHOTO OOMEHa, KaTajJu3aTop, *XMMHUYECKOe paBHOBECHE, OOpaTUMbIE M HEOOpaTUMBIE
peakuuu*, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLIUM, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIECHUE U
BOCCTAHOBJICHHE, aJUIOTponusi, amM(OTepHOCTh, XHMHYECKas CBsI3b (KOBaJCHTHAas, WOHHas,
MeTaJUTMYecKasi), KpUCTajuIndeckasi peméTka, *Koppo3usi METAJLIOB, CIUIABBI, CKOPOCTh XUMHYECKOU
peakuuu *, mpeaensHo gomyctumas konnentpanus (I1/1K) Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSATUU (CM. M. 1) ¥ NPUMEHATH 3TH

MIOHSATHS IIPA ONIMCAHHUU BEIIECTB U UX IIPEBPALLICHU;



UCMOJb30BaTh 3HAKM M CHUMBOJBI ISl (MKCALMU pe3yJbTaTOB HAOJIOJEHUI, COCTaBJICHUS
(dbopMyIT BEIIECTB U YPaBHEHUH XMMUYECKUX PEAKIIMid, 3aITUCH JaHHBIX YCI0BHH 3anad. Mcnons30BaTh
o0o3HaueHus, uMmerouecs B [lepronnueckoid cucreMe U TaOJIMIIE PACTBOPHUMOCTH KHUCIIOT, OCHOBAaHHMA
U COJIEH B BOJE JUIA BBHIIIOJIHEHUS 3aJaHUi.

ONpENENATh BAJICHTHOCTh U CTENEHb OKHUCIEHHS XHMHUYECKHX JJIEMEHTOB B COEIUHEHUSX
Pa3IMYHOr0 COCTaBa; NPUHAMIECKHOCTh BEIIECTB K ONPENENEHHOMY KJIACCY COEUHEHUIN C OMOpOil Ha
OTIpE/ICICHHs, B TOM YHUCJE CTPYKTYpPUPOBAHHBIC, BUABl XUMUYECKON CBSA3U (KOBaJCHTHAsl, MOHHAS,
MeTaJIINYecKas) B HEOPraHMUECKUX COCIMHEHUX; 3apsl HOHA [0 XMMHYECKOW (opmyIe; Xxapakrep
Cpelbl B BOAHBIX PACTBOpPAax KUCIOT M IIEIOYEH, *THUN KPUCTAUIMYECKOW PEHIETKH KOHKPETHOIO
BEIIECTBA*;

packpbeiBaTh cmbich Ilepumonnueckoro 3akona J[.MI. MenpeneeBa m JE€MOHCTPUPOBATH €ro
IIOHMMaHue: *ONuChIBaThb U XapakTepu3oBaTh™ TabmnmuHyro ¢opmy Ilepuoguueckoit cuCTEMBbI
XUMUYECKUX JIIEMEHTOB: pa3luyaTh MOHATUS «rJaBHas mnoarpynmna (A-rpymma)y U «mo0odHas
noarpymnmna (b-rpymnmna)y, manbie u OonblIue Nepruoabl; *COOTHOCUTD ¥ 0003HAUYECHHU S, KOTOPHIE HUMEIOTCS
B IEPUOAMYECKON TalnMIle, C YHCIOBBIMU XapaKTE€PUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKUX
3JIEMEHTOB (COCTaB M 3apsi] sijipa, 00llee YUCIO 3JIEKTPOHOB U paCIpeiesieHHe UX MO 3JIEKTPOHHBIM
CI0sIM); *OOBICHATH* 00IIME 3aKOHOMEPHOCTH B M3MEHCHHUU CBOMCTB XUMHUYECKHUX JJIEMEHTOB U HX
COEIMHEHU B Mpejenax MaJibIX IEePHOJIOB U TJIABHBIX MOATPYIII C Y4ETOM CTPOCHHS UX ATOMOB;

KJIaCCU(UIIMPOBATh XUMUUECKHE 3JIEMEHTHI; HEOPraHUYECKHE BEIIeCTBA; XUMUUYECKUE PEaKIIuU
(Mo 9YMCIly U COCTaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 U3MEHEHHIO
CTETEHEN OKMCIIEHUS! XUMUYECKUX JIEMEHTOB) C OIIOPOI Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OONMEe M Crenu(uyeckne XMMHYECKHE CBOWCTBA BEIECTB
pa3IMyYHBIX KJIACCOB, IMOATBEPXKJas ONHMCAHUE MPUMEPAMH MOJIEKYISIPHBIX UM HWOHHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XMMUYECKUX PEAKIUI C OIIOPON HA CXEMBI;

COCTaBJIATh YPAaBHEHMS JJIEKTPOIMTHYECKOW AMCCOLMALMY KHUCIIOT, IEJI0Ye U COJIEH; TIOJIHbIE
U COKpalIEHHbIE YPAaBHEHUS pEaKLUUi HOHHOrO OOMEHA; ypaBHEHHUs pEaKLUMH, MOATBEP)KIAIOLINX
CYILIECTBOBAHUE F€HETUYECKOM CBA3M MEXIY BEIIECTBAMU Pa3JIMYHBIX KJIACCOB;

packpblBaTh  CYIIHOCTb  OKUCIMTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKUUM  MOCPEACTBOM
COCTaBJICHMSI 3JICKTPOHHOI'0 OajlaHCca 3TUX PeaKLUid;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHMS; BO3MOXKHOCTH IIPOTEKAHUS
XUMHYECKHUX MPEBpAIEHUI TTOCIIE MPEABAPUTEIILHOI0 00CYKAEHUS C TIEAaroroM;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJSPHYIO MaccChl BELIECTB; MacCCOBYIO JIOJIO
XMMHMYECKOT0 3JIEMEHTA 10 (popMyJie COEANHEHNUS; MAaCCOBYIO JI0JIIO0 BEIIECTBA B PACTBOPE; IPOBOIUTH
pacy€Tsl IO YpaBHEHUIO XUMHUUYECKOW PEaKIMK C OIOPOi Ha aJIrOPUTM;

CIIeIOBATh MPaBUJIaM TOJIb30BAHUS XUMUYECKOH MOCYA0H 1 1a00paToOpHEIM 000pyIOBaHUEM, A



TaKXe IpaBWiIaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBHUHM C HHCTPYKLHUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB 10 MOJIYYEHUIO U COOMPAHMIO ra3000pa3HbIX BELIECTB (aMMHUaKa
1 YTJIEKUCIIOro ra3a);

OPOBOAUTH PEAKLMHU, MOATBEPKIAIOIINE KAYECTBEHHBI COCTaB pa3lUYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM IMYTEM XJIOPHUI- OPOMUI-, MOAU-, KapOoHAT-, pocdar-, cunmkar-, cyibdar-,
TUAPOKCH]I-UOHBI, KATUOHBI aMMOHMSI U MOHBI M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUUYECKUX BELIECTB;

IIPUMEHATH OCHOBHBIE ONE€PAIlK MBICIIUTEIbHON AESITENBHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eHNe, CUCTEMATH3alUIO, BBISIBIICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — JJIST M3y4eHHs CBOMICTB
BEIIECTB U XMMHUECKUX PeaKlnii; eCTeCTBEHHO-HAyYHbIE METO/IbI T03HAHUS — HAOII0IeHNE, U3MEPEHUE,

MOJIEJIMPOBAHUE, IKCIIEPUMEHT (peajIbHbIN 1 MBICIIEHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe IaHUPOBAHNE U KOJIMYECTBO YaCOB, OTBOIMMBIX HA OCBOEHHUE KaXKI0M TeMbl yueOHoro npeamera «Xumus» denepaabHon
aJanTHPOBAaHHOW OCHOBHOM 00pa30oBaTeIbHOW IMPOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHUs OOyYaroIIMXCsS C 3aAEPKKOH ICHUXUYECKOro
pa3BUTHS, B LIEJIOM COBIMAJAIOT C COOTBETCTBYIOIINM pasienoM PenepanbHoil pabodell mporpaMMbl yueOHOro mpeamera «XUMHUsS» OCHOBHOM
o0pa3oBaTesIbHOM MPOrpaMMbl OCHOBHOIO o01ero oopasosanus. IIpu stom Opranusanus BIopaBe caMa BHOCUTbh U3MEHEHHUs B COIAEpKaHHUE U
pacnpezeneHte yueOHOro Matepuala 1o rogaMm oOydeHHs, B IOCIE0BATEIbHOCTh U3yYEHUs TeM U KOJIMYECTBO YaCOB Ha OCBOEHUE KaXKIOH
TEMBbI, OIpEJEICHUE OpraHu3alUOHHbIX (opM o00ydeHus u T.1. OOOCHOBAHHOCTb JaHHBIX H3MEHEHUH OIpeNessieTCs] BBIOPAHHBIM
obpa3oBarenbHOl opranuzanueii Y MK, unauBuayanbHpIMU ICUXOPU3NUECKUMU 0COOEHHOCTAMU KOHKpETHBIX oOyuarommuxcs ¢ 3I1P, crenensto

OCBOCHHOCTM HMMH YYE€OHBIX TE€M, PEKOMEHJAIMSIMH IO OTOOpY M aJanTaluu Y4eOHOro MaTepuana IO XHUMHHU, MPEACTaBICHHBIMH B

TlosgcHuTeIbHOM 3aIIHCKE.



IIpumepHBbIE TeMBI,
pacKpbIBaoIIye AAHHbII
paszen nporpamMmsi,

U KOJIMYeCTBO YacoB,
OTBOIMMOeE HA MX HU3yYeHHe

OcHoBHOe coiep:kaHHe

OcHOBHBIE BHUABI J€ATEJIBbHOCTH
o0yuyarouuxcs

Pazjen 1.IlepBonayasbHble XUuMHYecKUEe MOHATUSI(20 1)

Tema 1. Xumusi — BaskHast
00J1aCTh €CTeCTBO3HAHUS U
NPaAKTHYECKOMH
JIeATeJILHOCTH YeloBeKa

()

IIpenmer xumMuu.* Posib XUMHH B )KU3HU YENTOBEKA. XUMHUSI B
CUCTEME HayK. MeTo/bl O3HAHUSI B XUMHUU. ¥

Tena n BenecTBa. Pu3nueckue CBOMCTBA BEIIECTB.
ArperaTHoe cocTosiHiE BenecTB. YUCThIe BEIeCTBAa U CMECH.
Crioco0sI pasaencHus cMeceil. PU3nYecKne U XUMHICCKIE
spieHns. [[pu3Haku U yclIoBUS MPOTEKAHUS XUMUYECKUX
peaxKuui.

3HaKOMCTBO C TIpaBHIaMHu 0€30MaCHOCTH U pUEMaMu
paboTHI B XUMHYECKOH J1a00paTopuu.

JemMoHcTpanuu

1. JIaboparopHoe 000pyIOBaHHE.

2. PaznuaHbIe BUABI XUMHYECKON TIOCYIBL.

3. O0pa31bl BEmEeCTB.

4. Crioco0sl paznenenust cmeceit (pupTpoBanue,
BBIIApUBAHUE, TUCTIIUIALNS, XpoMaTorpadus).
JlabopaTopHble H NpaKTHYeCKHe PadoThI
Jlabopamopnwie onvimul:

Omnmcanne (pU3MIECKUX CBOHCTB BEIECTB.
Paznenenue cMecH ¢ MOMOIIBIO MarHNTA.
Tpaxmuueckue pabomoi:

Ne 1. JTaboparopHOoe 000pynOoBaHKE 1 TPUEMBI pabOTHI C HAM.

[paBuna 6e30macHOil pabOTH B XMMUYECKOM JIADOpaTOpPHH.
Ne 2. Ouuctka 3arpsi3HEHHON TOBapEHHON COJH

PackpbIBaTh CMBICI H3Y4aeMbIX MTOHATHH C TOMOIIBIO MEarora.

PackpbIBaTh postb XUMHHY B IPUPOJIE U )KU3HH YEJI0BeKa, €€ CBS3b C
JIPYTMH HayKaMH.

Paznuyars yrcThIe BEIECTBA U CMECH; OJJHOPOIHBIE U HEOHOPOJHbIE
cMecH;

Pa3nuuats Qusnyueckue 1 XMMHUYECKHE SBICHUS C OIIOPOH Ha
oTpefeIeHUs.

OnpenensaTh NPU3HAKN XUMUUECKUX PEAKILIUH U yCIOBHS X IPOTEKAHUsI.

CrnenoBaTh IpaBHUiIaM MOJIb30BaHUS XMMUYECKOH MOCYA0H U
nmabopaTOpHBEIM 000PYIOBaHNEM, a TAKXKE IIPaBUIIaM OOpaIeHHS C
XMMUYECKHUMH BEIlle-CTBAMHU B COOTBETCTBUH C HHCTPYKIMSIMHU 110
BBINOJTHEHHUIO TPAKTUYECKUX PAOOT MO/ KOHTPOJIEM IE1arora.

[TnaanpoBaTe ¥ MPOBOANTH XUMUYECKHH SKCIIEPUMEHT MO M3YUEHHIO 1
OTHMCAaHWIO (PH3UYECKUX CBOKCTB BEIIECTB, CITIOCOOOB pa3aeleHHS
CMece BEIIEeCTB 0] PyKOBOJCTBOM II€AArora ¢ 00CyKACHUEM IIaHa
paboTHI.

Hcnonp30BaTh pH BHIMOJIHEHNH YUeOHBIX 33/IaHI U B TIpoIiecce
HCCIIE0BATENbCKON A TETBHOCTH HAYIHO-TIOMYIISIPHYIO JINTEPATYPY
XMMHUYECKOTO COJIEp)KaHMsl, CIPABOYHBIE MaTepHaIbl, PECYpChI
HHTepHeTa o1 pyKOBOACTBOM IIEarora.

BricTpanBarh pa3BEpHYyThIC MMCHMEHHBIE U YCTHBIE OTBETHI C ONIOPO Ha
nHQOPMAIHIO U3 yueOHMKA U CIIPaBOYHBIX MATEPHAIOB, IPAMOTHO
HCII0JIb30BATh U3Y4YEHHBIN NOHATUHHBINA annapar Kypca XUuMHH




Tema 2. BemmiecrBa
U XHMHYeCKHE Peakiuu
(159)

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE FJIEMEHTHI. 3HaKU
(CHMBOJIBI) XHMHYECKHX 3JIEMEHTOB. [IpOCTHIC U CITOKHBIC
BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popMyia. BareHTHOCT, aTOMOB XUMHYECKUX
3JIEMEHTOB. *3aK0H ITOCTOSHCTBA COCTaBa BEILIECTB. *
OtHocuTenbpHas aToMHas Mmacca. OTHOCUTEIbHAS
MOJIEKYyIIIpHas Macca. MaccoBast OISl XUMHUYECKOTO IIEMEHTA
B COEUHCHHH.

OU3NYECKUEe U XUMUICCKHE SBICHUS. XUMUYECKas PEaKITusl.
[pu3Haku 1 yCIOBHS MIPOTEKAHUS XMMHYECKUX PEAKIINH.
XuMUYECKHE YpaBHCHHUS.

THITBI XUMUYECKHX PEaKITHii (COCMHCHUS, Pa3JIOKCHUS,
3aMeIeHns, 0OMeHa).

3aKOH COXpaHEHUsI MacChl BEIIECTB.

*M. B. JIoMOHOCOB — y4€HBIN-2HIUKIONETUCT. *

JemoncTpauuu

®usnyeckue siBIeHNs (pacTHpaHue caxapa B CTYIIKE,
KHIICHUE U KOHJICHCAIHSI BOJIBI U T. [1.).

Xumuyeckue sBIeHus (TOpeHUE CBEYH, pa3lIo’KeHUe caxapa,
B3alMO/ICHCTBHE CEPHOW KUCIIOTHI C XJIOPUIOM Oapwsi,
paznoxxenue ruapokcuaa meau(1l), B3aumoneiicTeue xemnesa ¢
Cepoii, B3aUMOJIeHCTBHE XKeme3a ¢ pactBopoM coiu menw(1l)).
OnBIT, WUTIOCTPUPYIOMIHA 3aKOH COXPAaHEHHUS MACCHI.

JlabopaTopHble U MpaKTHYeCKHE PadoThI
JlabopaTopHBIE OTIBITH:

[Ipumeps! Gpu3nueckux sBICHUN (TDIaBIICHUE BOCKA, TASTHUE
TB1A).

[IpuMepbl XUMUYECKUX SBICHUH (TIPOKATHBAHUE MEIHOMN
TIPOBOJIOKH, B3aNMOJICHCTBHE MeJa C KUCIIOTOH).

Mopenu aToMOB ¥ MOJIEKYJT

[paxTryeckas padora Ne3 IIpu3Haky MpoTeKaHM
XUMHUYECKUX PeaKklnui

Brruuciienus

— OTHOCHUTEIHHOM MOJIEKYJISIPHOM Macchl BEIEeCTB;

— MacCOBOM JIOJTH XHMHYECKOTO 3JIEMEHTa Mo (opmyrie
COCUHEHHUS.

[IprMeHSTh ecTeCTBEHHO-HaYYHbIE METO/IbI TO3HAHHUS (B TOM YHCIIe
HaOIoIeHue, MOIEINPOBAaHHUE, IKCIIEPUMEHT) 1 OCHOBHBIE ONIEPALIUH
MBICIIUTEIBHON e TeTHbHOCTH (CpaBHEHNE, KiIacCH(DUKaIH) JUIst
W3y4YEHUsI BEIIECTB M XMMUYECKUX PEaKIUi ¢ ONOPOI Ha alrOpPUTM WIIH
CXeMy.

PackpbIiBaTh CMBICT H3y4aeMBbIX ITOHATHH M 3aKOHOB U IIPUMEHSATH 3TH
TIOHSTHS TP ONMCAHUY CBOMCTB BEIIECTB M MX MPEBPAIIECHUH C OTIOPOH
HA IJTaH U KIFOYEBEIC CIIOBA.

Paznnyate usmueckne 1 XUMUIECKHE SIBICHNUS, OOBSICHITh NX CYLTHOCTb C
TOYKH 3PEHNS aTOMHO-MOJIEKYJISIPHOTO YUCHHSI C ONOPOH Ha
OTIpEIeTICHUS U CXEMBI.

OnpenensaTs MPU3HAKU XUMHUYCCKIX PEAKITUH, YCIOBUS X POTEKAHUS.

OOBSICHATH CYIIHOCTD (PU3NUECKUX W XUMHUECKHX SIBJICHUN C TOUKH
3pEHUS] ATOMHO-MOJIEKYJIIPHOTO YYEHHSI C HCIIOJIb30BaHNEM BU3yaJIbHOM
OTIOPBHI.

KnaccudumnupoBars xuMudeckue peakunu (10 YUCITY U COCTaBy
pearupyromux 1 00pa3yIOIIUXCS BEMIECTB) C ONIOPON Ha CXEMBI.

CocraBnsiTh (GOpMyIIbI OMHAPHBIX BELIECTB MO BAJICHTHOCTH M OIIPEACIIAThH
BJIEHTHOCTH 1O ()OpPMYJIaM BELIECTB C ONOPOIl Ha AITOPUTM yIeOHBIX
JIEHCTBUI.

PaccraBnsath k03 (GUIMEHTH B YpaBHEHHSIX XUMHUYECKUX PEAKIHi C
OTIOpOY Ha aNITOPUTM YueOHBIX ACHCTBHM.

CrnenoBath NpaBHiIaM MOJIL30BaHUS XUMHYECKOH MOCYI01 U 1a00paTOpHBIM
000opyoBaHNEM, a Tak)Ke TpaBrIIaM OOpaIleHHs C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIMSMH T10 BBITIOJTHEHHIO JTA00OPAaTOPHBIX
XMMHYECKHUX OIBITOB ITO]] KOHTPOJIEM TIEearora.

Hcnonp30BaTh NpH BHIMOJIHEHNH YIeOHBIX 33/IaHAH U B TpoIiecce
HCCIIE0BAaTENbCKON A TEIbHOCTH
HAYYHO-TIOTYJISIPHYIO TUTEPATYPy XUMUUYECKOTO COJICPIKaHM,
CIpaBOYHbIE MaTepHaTIbL, pecypchl VIHTepHeTa 1MoJ] pyKOBOACTBOM
nesarora.

BricTpanBarh pa3BEpHYyThIE MMCHMEHHEIE U YCTHBIE OTBETHI C OMOPO Ha
WHQOPMAIHIO U3 yueOHUKA U CIPABOYHBIX MaTEPHAIIOB, TPAMOTHO
UCIIONIb30BATh U3YYEHHBIN MMOHATUHHBIN anmapar Kypca XUMHUH

Pasnes 2. BaxkHeiilmue npeacraBuTes I Heopranmiecknx Bemects (30 u)




Tema 3. Bo3nyx. Kucnopoa.
ITonsiTHE 06 OKCHAAX

(S )

Bo3ayx — cMech razoB. CocTaB Bo3ayxa.

Kucnopon — aneMeHT U mpocToe Belie-

cTBO. 0301 — *ayumoTporHas MoTuGUKaIUsI Kucaopoaa.*
Haxosxnenue kuciopoja B npupoze, puznueckue

Y XUMHYECKHE CBONCTBA (PEaKIMu OKUCIICHHUS, TOPEHHE).
YcnoBusi BOSHUKHOBEHUS M TIpeKpaiienus ropenus. [lonsrue
00 oKkcHIax.

*CriocoOBI TIOTy4YeHUs! KHCIOpOo/ia B JTaOOpaTopuu U
npombInuieHHOCTH. * [IpuMenenne kuciaopona. Kpyrosopor
KHCIIOpO/ia B IPHPOJIE.

*TerutoBoit 3¢ (eKT XMMUIECKON peaklnuy, OHITHE O
TEPMOXMMHUYECKOM YPaBHEHHH, SK30¥- H SHAOTEPMUUECKIX
peakuusx.

*TormuBo (HedTh, Yroib U MeTaH). 3arpsi3HEHHE BO3yXa,
CIIOCOOBI €ro IPEeIOTBPAIIEHHS. Y CHIICHHE TAPHUKOBOTO
a¢dekTa, pazpyleHre 030HOBOTO CIIos. *

JemoncTpauuu

Bsaumogpeiicteue hochopa, cephl 1 xkee3a ¢ KHCIOPOIOM
(BO3MOYXHO HCITOJIb30BAHUE BUICOOTIBITOB).

Omnpenenenue coJiep>kaHus KUCIOPOa B BO3IyXeE.
OMBITHI, IEMOHCTPUPYIOIIUE YCIOBUSI BOSHUKHOBEHHUSI U
MIpeKpalleHus TOPEHHUsI.

JlaGopaTopHble M NpaKkTHYeCKUE Pa0OTHI
JlaGopaTopHBIii OIBIT:

O3HakoMIIeHHE ¢ 00pa3IaMy OKCH/IOB.
[paxkTryeckas pabora:

No 4. Tlonmyyenue KUCIOpoAa, U3y4eHHE €ro CBOMCTB.

Boruuciaenns
— MOJIEKYJIIPHOM Macchl KUCIOPOAa U 030HA HA OCHOBaHUH
aTOMHOM MacChbl XMMHYECKOT0 dJIeMEHTa

PackpbIBaTh CMBICIT U3y4aeMbIX MOHATHH U MPUMEHSITH 3TH MOHATHS TIPH
OIHCAHUH CBOICTB BELIECTB M MX MPEBPALICHUN C HCIIOIB30BAaHUEM
OTOPHBIX CIIOB U KJIHIIIE.

XapakTepu3oBaTh (ONUCHIBATE)C ONOPOU HA NAAH, CXEMY, KDAMKYIO 3ANUCh
COCTaB BO3/yXa, (PU3UYECKUE U XH-MUYECKHE CBOMCTBA KUCIOPO/Ia,
CIOCOOBI €ro MOyYeHHUs], IPHMEHEHHE U 3HAUYCHUE B IPUPOJIC U KU3HH
YenoBeKa.

CpasHusams peakyuu 20peHust 4 MeONeHHO20 OKUCTIeHUs C
NpenBapUTEINEHBIM 00CYKICHHEM apaMeTPOB CPAaBHEHUSL.

Co0bupatb NpUOOPHI TS TOTYISHUS KHCIIOpoa (BEITECHEHHEM BOJIBI U
BO3IyXa).

PacrniozHaBaTh ONBITHBIM MYTEM KHUCIOPOI IOl KOHTPOJIEM IIEIarora.

Hcnonp30BaTh XUMHUYECKYIO CHMBOITUKY ISl COCTABICHHS (hOPMYIT
BEIECTB, MOJICKYJISIPHBIX YPABHEHHH XMMHUUECKUX PEAKIHH C yIacTHEM
KHCIIOpoJa.

OOBSACHATH CYLIHOCTH YKOJOTHYESCKHX MPOOIIeM, CBI3aHHBIX C
3arpsI3HCHHEM BO3TyXa.

CrnenoBath npaBmiiaM 0e301MacHoi paboTsl B 1a00paTOpuH IPH
HCIIONIB30BAHUU XUMHYECKO TTOCYIBI M 000PYIOBaHHUS MO KOHTPOJIEM
TMeJIarora, a TakxKe MpaBuiIaM OOpaIlleHHs C TOPIOYMMHE BEIECTBAMU
B OBITY.

[T1aHUpOBaTh U OCYIIECTBIATH HA MPAKTHKE XUMHUIECKHE SKCIIEPUMEHTHI,
MPOBOUTH HAOIIOICHHSI, IENIaTh BBIBOJIBI IO PE3YIIbTATaM
9KCIIEPHMEHTA TI0JI PYKOBOJCTBOM MEIarora.

Y4acTBOBaTh B COBMECTHOH paboTe B IPYIIIE.

Hcnonp30BaTh MpH BBIIOTHEHUH YYeOHBIX 3aJaHUI U B ITPOLIECCe
HCCIIeIOBATENBLCKOM JeATENbHOCTH HayYHO-TIOMYJIAPHYIO JIUTEPATypy
XHMHYECKOTO COCPIKAHUS, CIIPAaBOYHbIC MATEPHAIIBI, PECYPCHI
VHTepHeTa 1oJ| pyKOBOACTBOM Iearora.

BricTpanBaTh pa3BEpHYTHIC IMCBMCHHBIC U YCTHBIEC OTBETHI C OTOPOM Ha
nHGPOpMAIUIO 13 Y4eOHHKA M CIIPABOYHBIX MATEPHAIIOB C OTIOPOH Ha IUTaH,
IPaMOTHO UCIOJIb30BaTh H3yYCHHBIN MOHATHHHBIN ammapar Kypca XUMHH




Tema 4. Bonopon.
IToHsATHE 0 KHCJIOTAX
H COJIfAX

(S )

Bomopon — snemeHT u mpoctoe BemectBo. HaxoxxneHre B
npupoze, GpU3nUecKre 1 XMMUUECKHe CBOMCTBA (Ha puMepe
B3alMO/ICHCTBHS C HEMETAJUIAMH U OKCHJIAMH METaJUIOB),
NpUMeHeHHe, *crocoObl mosyyeHus. *

IlonsiTHE O KHCIOTaX M COMAX.

JemoHcTpanuu

[Nomyuenne, cobupanue 1 pacro3HaBaHNUE BOJIOPO/A.
T'openue Bogopona.

BsanmoneiictBue Bomopoaa ¢ okcnaom mMeau(Il).

JlaGopaTopHble M IpaKkTHYECKUE PadOThI
JlaGopaTopHBIii OIBIT:

B3anmoselicTBrE KUCIIOT C METAIIaMH.
[pakTryeckas padora:

No 5. Tlonmyyenuie BOAOPO/Ia, U3yYEHUE €TO CBOMCTB.

Boruuciaenuns
— MOJIEKYJIIPHOM Macchl BEIeCTBA HA OCHOBAHWU aTOMHOM
MacChl XMMHYECKHX 3IIEMEHTOB

PackpbIBaTh CMBICI H3Y4aeMBbIX TOHATHH M IPUMEHSTH 3TH IOHATHUS IPU
OTIMCaHUM CBOMCTB BELIECTB U MX MTPEBPAIICHHH.

XapaxkTepu30Barh (ONUCHIBAThH) (PU3NYECKHE M XUMUYECKHE CBOICTBA
BOJIOPOJa, CIIOCOOBI €0 IOJIy4eHHs, IPUMEHEHNE C OLIOPOH Ha IUIaH,
KpaTKyIo 3aIKch, CXEMY.

Colbupats npubop A7 MOTYYSHUs BOJOPO/A C UCIOJIb30BAaHUEM
BU3YyaJIbHON OTIOPEI

Hcnonp30BaTh XUMUYECKYIO CHMBOJIMKY JJISI COCTAaBIEHHST (hOpMYIT
BEIIIECTB, MOJICKYJISIPHBIX YPaBHEHUH XUMHUECKUX PEAKIUH C ydacTHeM
BOJIOPOZIA C OTIOPOH Ha aJITOPHUTM.

CrnenoBarb npaBuiiaM 6e30macHoi paboThI B labopaTopuy Ipu
UCIIOJIb30BAHNH XUMHYECKOH MOCY/IBI M 000pYAOBaHUSI 10T KOHTPOJIEM
Tiesiarora., a TakXke IpaBmiIaM 0OpamtieHus ¢ TOPIOYMMHE BEIleCTBAMU
B OBITY

[TnanupoBatk 1 OCYIIECTBISTH HA MPAKTUKE XUMUYIECKHE SKCTIEPHMEHTEHI,
MIPOBOIUTH HAOMIOAEHNS, AENaTh BHIBOIBI 110 PE3YIIbTaTaM SKCIIEPHMEHTa
I0Jl PYKOBOZCTBOM II€Iarora ¢ 00Cy /JIeHUeM IUIaHa padoTsl, ¢
UCIIOIb30BaHMEM KJIHIIIE.

YuacTBOBaTh B COBMECTHOH paboTe B IPYyIIIE.

[TnaHnpoBaTh ¥ OCYIIECTBISTH HA MPAKTUKE XUMUYECKHE SKCTIEPHMEHTHI,
MIPOBOJIUTH HAOMIOAEHNS, AENaTh BEIBOJIBI 110 PE3YJIbTaTaM KCIIEPHMEHTA.

VYuacTBOBaTh B COBMECTHOH paboTe B Ipymiie

Tema 5. KoanuecTBeHHbIE

OTHOIICHHUHA B XUMHUH
(4 1)

KonmuectBo Bemectsa. Monbs. MorsipHas Macca. 3aKoH
Asoraznpo. MomnspHsIii 00bEM Ta30B. Pacuérsl mo
XUMHYECKUM YPAaBHEHHSM.

JemoHcTpanus
OO0pas1ibl BemecTB KOJIUIECTBOM | MOJTb.

Brruuciienus

— 00BbEMa, KOJIMYECTBA BELIECTBA r'a3a 10 €ro M3BEeCTHOMY
KOJIMYECTBY BEIIECTBA WK 00BEMY;

— 00BEMOB ra30B 110 YPaBHEHHIO PEAKI[MH Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILLIEHUH Ta30B

PackpbIBaTh CMBICI H3Y9aeMBbIX MOHATHI U IPUMEHATH 3TH TOHSITHS,

a TaKk)Ke U3y4EHHBIE 3aKOHBI U TEOPHH JUIS PELICHUS PACUETHBIX 3371349 C
MOMOUIBIO MTEAArora.

BpIaucnsaTe MOJISIpHYIO MacCy BEIIECTB; KOJMUECTBO BELIECTBA, O0BEM
rasa, Maccy BEIeCTBa C OITOpOi Ha oOpasell, Ha (YOpMYIIBL;

IIpoBoaUTE PacUEThI 10 YpaBHEHUSIM XUMUYECKHUX PEAKIHIl ¢ OOpPOi Ha
oOpaser, alropuT™ yueOHbIX ASHCTBUIL: KOJIMYECTBa, 00BEMA, MacChl
BEILIECTBA 10 U3BECTHOMY KOJMUYECTBY, 00BEMY, Macce peareHTOB MITH
MIPOLYKTOB PEAKIIUH.

BricTpanBath pa3BEépHyThle NTUCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOIl Ha
UH-

(bopmarmio U3 y4eOHHKA U CIIPABOYHBIX MAaTEPHAIIOB, TPAaMOTHO
HCIOIB30BaTh U3yYEHHBII MOHATUHHBIN annapar Kypca XUMUH C
MIOMOIIBIO TIe/Iarora.




Tema 6. Boga. PacTBopbl.
ITonsiTue 06 OCHOBAHUAX

(59)

Bona, ee cocras, ctpoenue, MosieKyibl. Ou3zndeckue
CBOICTBa BOABI. * AHAJIN3 U CUHTE3 — METO/bl U3yUEHUS
cocTaBa BOJEI. *

XHUMHAYECKHE CBOMCTBA BOIBI

(pasznokeHue, peakluy ¢ HaTPUEM, OKCUJIOM KalbITHs,
okcugioM cepol IV .

CocraB ocHoBanuii. [lonsTHe 00 MHIUKATOPAX.

*Bopa kak pactBoputens.* PacTBopsl. *PacTtBoprMOCTb
BEIIECTB B Boje. *

*HacpllleHHbIE U HEHACBILIEHHbIE PAcTBOPELL. * MaccoBas
JI0JIsl BELIECTBA B PACTBOPE.

*Posib pacTBOPOB B IPUPOJIE U B )KU3HU YEIOBEKA.
KpyrosopoT Bopbl B ipupoze.* 3arps3HeHre TPUPOAHBIX
BoJ. OXpaHa U OYUCTKA MPUPOJIHBIX BOJ.

JdemoncTpauuu

DJIeKTPOJIU3 BOIBI, CHHTE3 BOJIbI;, B3aUMOIECHCTBHIE BOIBI C
Metamuiamu (Na, Ca) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB).

PacTBopeHue BEIIECTB ¢ Pa3IUYHON PACTBOPUMOCTHIO.
HccrenoBanue pacTBOPOB KUCIIOT U MIEI0Y€Ei ¢ TOMOIIIBIO
HHIUKATOPOB.

JlabopaTopHble U NpaKTHYeCKHE PadoThI

[pakTrdeckas paboTta:

Ne 6. IlpuroToBieHre pacTBOPOB C OIIPEAETEHHONH MAaCCOBOM
JI0JIel pacTBOPEHHOTO BEIECTBA.

Boruuciienns
— C MCHOJIb30BaHMEM MOHSITHS «MaccoBas J0JIsI BEIlECTBA B
pactBope»

PackpbIBaTh CMBICI H3Y4aeMBbIX TOHATHH M IPUMEHSTH 3TH IOHATHUS IPU
OTIMICaHUH CBOMCTB BEUIECTB U MX MPEBPAIIEHH C TOMOIIBIO Mearora.

XapaxkTepu30oBarh (GU3NMYECKHE U XUMHUECKHE CBOWCTBA BOABI, €€ POJIb
KaK pacTBOPUTENS B IIPHUPOJIHBIX MPOIIECCaxX ¢ OMIOPOH Ha IUIAH U CXEMY.

CocTaBisiTh ypaBHEHUS] XUMHYECKUX PEAKIMN C y4acTHEM BOJIbI C OITOPOM
Ha CXeMy.

OOBSICHATD CYIIHOCTD YKOJIOTHIECKUX TTPOOIIEM, CBSI3aHHBIX C
3arpsiI3HEHNEM NPUPOJHBIX BOA, CIIOCOOB! OYHCTKH BOABI OT IPUMECEH,
MepBI IO OXpaHe BOJI OT 3arpsi3HEHUS 1OCTe PEeIBapUTEIEHOTO
CTPYKTYPHUPOBaHHUS MaTepHana.

[TnannpoBath U OCYIIECTBIATH HA NPAKTHKE XUMHUYECKHIE SKCIICPUMEHTEHI,
MIPOBOANTH HAOIIOJICHNUS, IETATh BbI-

BOJIBI TI0 pe3yJIbTaTaM dKCIIEPUMEHTa [0]] KOHTPOJIEM II€Aarora, ¢
UCIIOJIb30BaHUEM KJIMIIIE.

CrnenoBarb npaBuiiaM 6e30macHoi paboThI B labopaTtopuu Ipu
WCIIOJIb30BAHNH XUMHYECKOH MOCY/IBI M 000pYAOBaHUSI 10T KOHTPOJIEM
nesarora.

[IpoBOIUTE BHIYHCIICHHS C TPUMEHEHHEM TTOHATHUS «MaccoBasi J10JIst
BEIIECTBA B PaCTBOPE» C ONOPOH Ha (HOPMyYIIbI.

Hcnionb30BaTh IIpH BHITOJTHEHUH Y4EOHBIX 3aJIaHUI U B TIpoLiecce
HCCIIEIOBATENBCKOM ESTEIbHOCTH HAYYHO-TIONMYIISIPHYIO JIUTEPATYPY
XMMHUYECKOTO CO/IepIKaHusl, CIIPaBOYHbIE MaTEPHAIIbI, PECYPCHI
HHTepHeTa o pyKOBOACTBOM IeJjarora.

BricTpanBarh pa3BEpHYyThIE MMCHMEHHBIE U YCTHBIE OTBETHI C OMOPOH Ha
nHQOPMAIHIO U3 yueOHHNKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHO
UCTIONIb30BATh N3yYEHHBIN MOHATUIHBIN anmapar Kypca XHMHUH M0CIIe
MIPEABAPUTEINBHOTO CTPYKTYPHUPOBAHHSI MaTepraa




Tema 7. OcHOBHBIE KJIACCBI
HEOPraHnYecKux
coeTMHEeHMI

(11 9)

Kiaccudukanus HeOpraHm4eCKux COSTUHCHU.

OKcHIBI: COCTaB, Kaccu(uKanus (OCHOBHBIC, KACIOTHEIE,
*am(OoTepHEIe, HecoJIco0pa3yoIIue Ha IIpUMepe OKCUIa
yriepoaa Il u okcnpa azora II, Homenknarypa. Ilonydyenune™
OKCHJIOB (B3aUMO/ICHCTBHUE C BOJON, KUCIOTAMH, IIICITOYaMH ).
OcHOBaHMsI: COCTaB, KilacCUUKaIus (IeI0YH 1
HEpaCTBOPHMEBIC OCHOBAHMS ), HOMCHKIIATYpa.

Kucnotsr: cocras, kiaccuukaus, HOMCHKIIATypa,
(hm3nyeckre M XUMHUYECKHE CBOMCTBA (B3aUMOICHCTBHE C
OCHOBHBIMH OKCHIaMU COJIIMH Ha TIPUMEPE COJISTHOHN 1
CEpHOU KHUCIIOT), *CrocoOBI Oy4YeHus. * P ak THBHOCTH
METaJUIOB.

Conu (cpemaue): HOMEHKIIATYpa, *CrocoOkl MOTydeHUs ™,
B3aMMOJICHCTBHE COJICH C METAJIAMU, KUCIIOTaMH, MEI0YaMH
U COJISIMU.

I'eHeTmyeckast CB3b MEXKITY KIIACCAMHU HEOPTaHUIECKIX
coeauHeHmi. ['enerndeckue psapl. [lorstre 06 aMmdoTepHBIX
THIIPOKCHUIAX Ha TIPUMEpE IIMHKA U ATIOMUHHS. XUMHUYCCKHC
CBOICTBA - B3aUMOJIEHCTBHE C KUCIOTAaMH U II€JI0YaMHU.
PaznosxeHue npy HarpeBaHUU.

JemoncTpauuun

OO0pa31pl HEOPraHWIECKHUX BEMIECTB PA3IIMIHBIX KIACCOB.
BzauMopeiicTBue pacTBOpa CEPHON KUCIOTHI C OKCUIOM
menu(1D).

Peakuus HeliTpanu3zanuu.

BrITecHeHNE OZJHOTO MeTayuTa IpyTUM U3 pacTBOpa COJIH.

JlaGopaTopHble N NpaKTHYecKHe padoThl

JlaGopaTopHBIE OMBITHI:

B3anmopelicTBrE KUCIIOT C METaIIaMH.

Ilony4enne HepacTBOPUMBIX OCHOBAHUH.

B3anmoselicTBre HepaCTBOPUMBIX OCHOBAHUH C KHCIOTaMH.
Paznoxenne runpoxcuna memu(Il) npu HarpeBaHum.
[pakTryeckas padora:

Ne 7. Penienue 3kcriepMMeHTAIBHBIX 33/a4 110 TeEMe
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTHHEHUI.

Brruuciienus
— II0 YPaBHEHUSM XUMHUIECKIX PEaKIrit

OnpefenieHne OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEAUHEHUH 110
mra0oHy.

CocraBiieHHE CXeM CTPOCHHUS OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COCIMHEHHUH Ha OCHOBE OMPEICIICHUSL.

Cocrasnienne HOpMYIT OCHOBHBIX KJTaCCOB HEOPTaHMYECKHX COCTMHCHUM
W Ha3bIBaHHE MX 10 MEXKIYHAPOIHON U TPUBHAILHONW HOMEHKIJIATYpE C
UCIOJIb30BAHUEM OIPEICIICHHS U TaOJIUIBI PACTBOPUMOCTH.
KnaccudunupoBatnue u3ydaeMbiX BEIIECTB 110 COCTaBY U CEOUCMBAM C
OTIOPOY Ha OMpPEACIICHH S, CXEeMbI U TAOJIUILYy PACTBOPUMOCTH.
CocraBinieHre TabNUIbI TEHETHYECKUX PSIIOB U cXeMbl «I eHeTHdIecKast
B3aUMOCBSI3b OCHOBHBIX KJIACCOB HEOPTAHUYIECKUX COCTUHEHHI» MO
PYKOBOJICTBOM IIe/Iarora.

[poruo3upoBaHue CBOWCTB BEIIECTB HA OCHOBE OOIIMX XUMHUYECKUX
CBOMCTB M3Y4EHHBIX KJIACCOB, TPYIII BELIECTB, K KOTOPBIM OHU OTHOCATCS
C HCTIOJIb30BaHNEM CXeMbl «I'eHeTHuecKast B3aUMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCTHUHEHHI 0] PYKOBOJICTBOM IeIarora.
CocraBiieHAE MOJICKYJIIPHBIX YPaBHEHHUN PEAKIINii, HILTFOCTPUPYIOLTHX
XUMHYECKHE CBOWCTBA U3YUCHHBIX KJIACCOB U CHOCOObI NOYYEeHUS.
BEIIIECTB M3Yy4EHHBIX KJTACCOB, TPYIIII, a TAKIKE MOATBEPKIAFOIINX
TEHETUYECKYIO B3aMMOCBA3b MKy HUMH, C OIIOPO# Ha BepOATbHYIO
CXEMY B KaueCTBE 3pPUTEIBHOM OMOPHI.

CocrapiieHHE MOJIEKYIIIPHBIX YPAaBHEHHUH PEaKIIUi 10 CXEMaM C
MpeABapUTETBHBIM 00CY)KIEHHEM BbIOOPA PearnpyroIix BEIIECTB.
BrIuncnenune mo ypaBHEHUSIM XUMUYECKUX PEaKIUil KOHMUeCcTBa, 00hEMa,
MAacChl BEI[ECTBA M0 KOJHUYECTBY, 00BEMY, Macce PeareHTOB WIIN
MPOJIYKTOB PEAKI[MHU TI0 aJITOPUTMY.

[MnaHupoBaHUE U OCYILECTBICHUE HA PAKTHKE XUMHUYECKOTO
9KCIEPUMEHTA U HAOJIOACHHS IO/ PYKOBOJCTBOM YUUTEJISL.
®DopMyIHPOBAHKE BBHIBOOB M0 PE3YJIbTaTaM IKCIIEPUMEHTA C
HCIIOJIb30BAHUEM OIOPHBIX CJIOB.

DopMyIMPOBaHKE € TIOMOIIIBIO TIE]arora U BBITIOIHEHHUE MTPABUIT
0e301acHO# paboThI B TA0OPATOPUH ITPU KCIIOIH30BAHUN XUMUIECKON
MTOCY/TBI ¥ 00OPYIOBAHUS.

Hcrosp30BaHue MPH BHIMTOJHEHHH YU€OHBIX 3aaHHI U B IPOLIECCE
HCCIIE0BATENbCKOM AeATETHHOCTH HAyYHO-TIOMY/ISIPHOM JTUTEPATYPhI
XMMHUYECKOTO COJIEPIKaHMUs, CIPABOYHBIE MaTEPHAIIBI, PECYPChI
HHTepHeTa, OCYIIECTBICHHE BBIOOPA O/ PYKOBOJCTBOM ME/Iarora.
BricTpanBanue pa3BEPHYTHIX MUCbMEHHBIX M YCTHBIX OTBETOB C OMOPOi
Ha HHPOPMAIHIO U3 YueOHHMKA U CIIPABOYHBIX MaTEPHAIIOB, TPAMOTHOE
UCIIOJIb30BaHUE U3YUEHHOTO MOHATUIHHOTO arapaTa Kypca XUMHH C
HCIOJIb30BAHUEM ILIAHA, OTIOPHBIX CJIOB, AJITOPUTMA.




Pasnen 3. Ilepuoanyeckuii 3axoH u [lepnoanyeckas cucreMa XuMu4deckux jiementoB /1. . MenaeneeBa.

Ctpoenue aToMoB. XuMH4YecKast cBsi3b. OKHCINUTEIHHO-BOCCTAHOBHTEIbHBIE peakuuu (15 1)

Tema 8. [lepuoguueckuii
3akoH u Ilepuonnyeckas
cucTeMa XUMHYEeCKUX
3JIEMEHTOB

. 1. Menpesie-eBa.
Ctpoenue aToma (7 1)

IlepBblie MONBITKN KIacCU(UKAINU XUMUIECKUX SIIEMEHTOB.
[NonsiTne 0 rpynmax CXOXHBIX IEMEHTOB (IEIOYHBIC U
[IETI0YHO3EMENIbHBIE METAILITBI, TAIOTCHBI, HHEPTHBIC T'a3bl).
*DIIeMeHTBI, KOTOpBIe 00pa3yIoT

am(oTepHbIE OKCUIBI U THAPOKCHIBL. *

Ilepuoanueckuii 3akoH u [leprogu-yeckas cucremMa
xumnyeckux s1emenToB . . Menneneesa. [lepuosi,
TPYHITBI, HOATPYNIbl. DU3NYECKHA CMBICT ITOPSAKOBOTO
HOMeEpa 3JIeMEeHTa, HOMEPOB IIEPHO/IA U TPYIIIIHL.

Crpoenue aromoB. CoctaB aTOMHBIX siziep. *M3otomsr.*
Onextponbl. CTpOSHUE AIIEKTPOHHBIX 000JI0UYEK aTOMOB
nepBbIxX 20 XUMHUYECKUX 3eMeHToB [leproamueckoit
cuctemsl J1. . MeHneneena.

XapakTepUCTHKA XUMHUYECKOTO 3JIEMEHTA I10 €r0 MOJI0KEHHIO
B [lepuoaunueckoii cucreme /1. 1. Menzaeneesa.
*3aKOHOMEPHOCTH MU3MEHEHHUS CBOUCTB AJIEMEHTOB MAJIBIX
TIEPUOIOB M TIIABHBIX MOATPYII B 3aBUCUMOCTH OT aTOMHOTO
(mopsinkoBOTO) HOMEpA. *

*3nauenne [leprmognueckoro 3akona u [leprogmyaeckoit
CHCTEMBI XUMUYECKHUX 3JIEMEHTOB ISl Pa3BUTHUS HAYKH U
npaktuku. [. 1. MenneneeB — yué€Hblid, neaaror u
TpaXKAaHUH. *

JemoncTpauuu

KopoTtkonepuonHas u AMTMHHOTIEPUOUAHAS GOPMBI
Ileproauueckoil CHCTEMBI XUMHYECKUX DIIEMEHTOB

J. 1. Menpaeneena.

O3zHakoMIIeHHE ¢ 00pa3aMy METaJUIOB  HEMETAIJIOB.

JlaGopaTopHble M IpaKTHYECKHE PA0OTHI

JlaGopaTopHBbIii OMBIT:

BzanMopelicTBrue rujpoKcHIa IMHKA C paCTBOPaMH KUCIOT U
miejIouei

PackpbIBaTh CMBICI IEPHOIMUECKOTO 3aKOHA IO/ PYKOBOJCTBOM
nesarora.

[lonnmare cyiiecTBOBaHHE MEPUOJUIECKON 3aBUCMOCTH CBOWCTB
XMMHYECKHUX 3JIEMEHTOB (M3MEHEHHUE PaANyCOB aTOMOB U
JIEKTPOOTPHULATENBHOCTH) M MX COSMHEHHUH OT ITOJIOKEHHS B
MEPUONYECKOI CUCTEME U CTPOECHUS aTOMa C HCIOJIb30BaHUEM CXEM H
TabIHII.

VY cTaHaBIMBaTh CBA3b MEXY ITOJIOKEHHEM JIEMEHTA B IEPHOANYECKON
CHCTEME M CTPOCHHEM €ro aTtoma (CocTaB M 3apsij siapa, odliee Yucio
3JIEKTPOHOB U PACIIPEACIICHUE UX 10 3JIEKTPOHHBIM CJI0SIM) [0 00pasiy.

IIporuo3upoBarh XapakTep U3MEHEHUs CBOMCTB 3JIEMEHTOB U UX
COEeIMHEHUH 10 rpymnnaM u nepuoaam llepuoauueckoi CUCTEMBI C
MIOMOIIBIO Te/1arora.

XapakTepu30BaTh XUMHUYECKUE IEMEHTHI IEPBBIX TPEX MEPHOIOB,
KaJIusl, KaJblKs [0 UX NOJOXKeHUIO B [leproauueckoii cucreme
JI. . Menpeneena.

CrenoBath mpaBmiIaM 0€30MacHOM pabOTHI B TA00OPaTOPUH MIPH
WCTIOJIb30BAHIH XUMHYECKOH MOCY/IBI M 000PYAOBAHUS 10T KOHTPOJIEM
nesarora.

BricTpanBarh pa3BEpHyTble TUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOI HA
nH(pOPMAIHIO U3 YIeOHNKA U CIIPaBOYHBIX MATEPHUAIIOB, TPAMOTHO
HCMOJIb30BATh U3yYEHHBIN NOHATUIHBIN anmnapar Kypca XUMHHU IOCIe
CTPYKTYPHUPOBaHUS MAaTEpUAIIa C UCIOIb30BAHUEM KIIUIIE.

Hcnonp30BaTh IpH BHITOJIHEHWH YUEOHBIX 33/IaHNI TEKCTH yIeOHUKa
Hocie CTPYKTYpPUPOBaHUsI MaTepuaa, ClpaBOYHbIE MaTEPUAIIbL
(ITepuoamyeckyro cucteMy XuMUIeckux meMeHToB J{. 1. Menzaeneesa,
Ta0UIly paCTBOPUMOCTH KHCIIOT, OCHOBAHUII U COJIeH B BOJIE,
ANEKTPOXUMHYECKHUH Pl HAIPSDKSHUH METaJIOB).

Hcnosnp30BaTh IpH BHIMOJIHEHNH YUEOHBIX 3a/laHUH U B Ipoliecce
UCCIIE0BATENbCKON AESTEIbHOCTH HAyYHO-TIONYIISIPHYIO JINTEPATYPY
XMMUYECKOTO COJIEP>KaHMUs1, CIPABOYHbIE MAaTEPHAIIbI, PECYPCHI
HHTepHeTa 1MOJ pyKOBOJACTBOM IEAArora




Tema 9. XumMuueckasi CBA3b.
OKHCINTEIBHO-
BOCCTAHOBHUTEJIbHbIE
peakuun

(8 1)

*DNEeKTPOOTPHUIATEIHLHOCTE ™ aTOMOB XUMHUECKHUX
JJIEMEHTOB.

XuMunueckas cBsi3b (HOHHAs, KOBaJICHTHAsI TOJISIpHAst 1
KOBAJICHTHASI HETIOJISIPHAs ).

CreneHb OKUCIICHUS.
OxucnuTeNnsHO-BOoCccTaHOBHUTENbHEIE peakiyn (OBP).
[pomecchl okucIeHUs 1 BOCCTaHOBIEHNS. OKUCINTENN U
BOCCTaHOBUTEIH.

JemoncTpauuu
OKHCIHUTENBHO-BOCCTAHOBUTENBHBIE PEAKI[UH: TOPEHNE,
peaKuy pa3ioKeHHsl, COSUHEHUS

PackpbIBaTh CMBICI H3Y4aeMbIX MOHATHH 1O PYKOBOJICTBOM II€arora.

OnpenensaTh BUJI XUMHUUECKOH CBSA3U B COSAMHEHUH C MCIIOIb30BaHUEM
CXEM.

OmnpeensaTh CTeneHb OKUCICHHS XUMUYECKOTO 3JIEMEHTa 1Mo (hopMylie ero
COCIMHEHUSI C UCTIOIb30BAHHEM ANTOPHTMA.

OmnpenensaTh MeMeHT (BEIIECTBO) — OKHUCIHTENb U 3JIEMEHT (BELIECTBO)
— BOCCTAQHOBHTEITb.

OOBSICHATH CYIHOCTD MPOIIECCOB OKHCIICHHUSI U BOCCTAHOBIICHUSI.

CoCTaBIATh JIEKTPOHHBII OaTaHC ¢ YUETOM YKCITa OTAAHHBIX U PUHSITBIX
JJIEKTPOHOB.

CocTaBisTh ypaBHEHUE OKUCIUTELHO-BOCCTAHOBUTEIILHON PEAKIIUH 10
AITOPUTMY Pa300pa OKUCITUTEIbHO-BOCCTAHOBUTEILHOU PEAKIIHH.

Hcrnosp30BaTh IPU BHIMOJIHEHUU YUEOHBIX 3a/JaHUN TEKCThI yIeOHUKA

ocJie CTPyKTYpHpPOBaHUs MaTepuaa, ClipaBOYHbIE MaTepUalIbl
(mepuoanYecKyro CUCTEMY XUMHUUECKuX dmeMeHToB Jl. 1. Menzeneesa,
TaONUIly paCTBOPUMOCTH KHCIIOT, OCHOBAHUII U COJIeH B BOJE,
AIIEKTPOXUMHUYECKHUH PsiJ] HANPSDKEHUH METaIIIOB).

9 KITACC




IIpuMepHbIE TeMBI,
pacKpbIBaKOLINeE TAHHBII
pa3aes NporpamMmsi,

M KOJIUYECTBO YaCOB,
OTBOAUMOE HA UX M3yYeHHe

OcHoBHOe coaepKaHue

OcHOBHBIE BHBI AeSITEILHOCTH
odyuyarouuxcs

Pa3nen 1. BemmecrBo 1 xumMuveckue peakuu (17 q)

IToBTOpeHue u yrayodiaenue
3HAHMI{ OCHOBHBIX Pa3ieoB
Kypca 8 kiacca

)

[Nepuonmueckuii 3akon. Ilepnoguyeckas cucreMa XUMHUECKUX
snemeHTOB J[. 1. MenneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B N3MCHEHHUN CBOMCTB XMMHUYECKHUX JIIEMEHTOB
MIEPBBIX TPEX MEPHO/IOB, KAIUS, KAIBIUS U UX

COETMHEHUH B COOTBETCTBUH C ITOJIOKEHUEM DIIEMEHTOB B
TIEPUOMYECKON CHCTEME U CTPOEHHEM HX aTOMOB.
Krnaccudukarust 1 HOMEHKIIaTypa HEOpraHHYECKHIX BEIIECTB
(MexayHa-poIHAasl M TPUBHAJbHAS ). XUMHUECKHE CBOMCTBA
BEILIECTB, OTHOCSIINXCS K PA3IMYHBIM KJlaccaM HEOPraHHYECKUX
COEIMHEHUH, MX TeHETUYECKast CBSI3b HEOPTaHWYECKUX BEIECTB.
CrpoeHue BelecTBa: BUIbl XUMUYECKON CBSI3U M THIIBI
KPHCTAJUTMYECKHUX PEIETOK. *3aBUCUMOCTh CBOMCTB BEILIECTB OT
UX CTPOEHUs.*

JemMoHcTpanuu

1. Mozienu KpUCTAIUTMYECKUX PEIIETOK HEOPraHUUECKHX
BEIIECTB.

2. KoporkormnepuoHas u AIMHHONEPHOIHAS (POPMBI
[Nepronmyaeckoii cHCTEMBI XUMHUECKHUX JIEMEHTOB

J. N. MenneneeBa

XapakTepH30BaTh XUMHYECKHE HIEMEHTBI IIEPBBIX TPEX NEPHOAOB,
KaJIMA ¥ KaJbLUs 110 UX MOJIoKeHuIo B [lepronudeckon cucreme
J. . Menneneesa ¢ oopoil Ha alropuTM.

KnaccudunupoBarth U Ha3bIBaTh HEOPTaHUUECKUE BELIECTBA
U3YYEHHBIX KJIaCCOB C OIIOPOH Ha cXeMy, TaOIUIy paCTBOPUMOCTH.

OnuceIBaTh 00LIME XMMUUECKUE CBOMCTBA BEIIECTB Pa3IMUHbIX
KJIACCOB, ITOJATBEPKAATh CBOICTBA TPUMEPAMH MOJIEKYIAPHBIX
YpaBHEHHI XUMHUYECKUX PEAKIHH C OIIOPOH Ha CXEMY.

OnpenensaTe BUA XUMHYECKOH CBSI3U U THI KPUCTAJUIMIECKON PEIIETKA
BEILIECTBA C OIIOPOH Ha CXEMY.

IIporuo3upoBaTh CBOMCTBA BEIIECTB B 3aBICUMOCTHU OT UX CTPOEHHUS
Hoclie IpeBapuTeNIbHOrO pasdopa.

BeicTpanBath pa3BépHyThIE IMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOIl
Ha
uH(popMaIKIO 13 y4eOHHKA U CIIPABOYHBIX MaTEPHUANIOB, TPAMOTHO
UCIIOJIb30BaTh U3Y4YE€HHBIN TIOHATUIHBIN amapar Kypca XUMHUH.

Hcnonb30BatTh MpHU BHINOIHEHUH y4eOHBIX 3aJaHUH U B IIpoLecce
HCCIEN0BATENbCKON ACATEIBHOCTH HAydHO-TIOIYIISIPH YO
JIUTEPATypy XUMHYECKOTO COAEPKAHNUs, CIIPABOYHBIC MaTCPHAIIBI,
pecypcsl HTepHeTa o pyKOBOJICTBOM IEarora.




Tema 1. OcHoBHBIE
3aKOHOMEPHOCTH
XUMHYECKHX peaKkuuii
(4 9)

Kiaccudukanus XUMUYECKHX PEaKIUN IO Pa3THYHBIM
npu3HaKaM (110 YHCITy U COCTaBY YYacTBYIOIIMX B PEaKIUN
BEIIECTB, *1I0 TEIUIOBOMY 3D (DEKTy, 0 H3MEHEHUIO CTETICHEH
OKHCJICHHSI XUMHUECKHUX AJIEMEHTOB, 110 00paTUMOCTH, 110
y4acTHIO Katanu3aropa).*

*JK30- U SHJI0TEPMUYECKHE PEaKIINU, TEPMOXUMHYECKUE
ypaBHeHUs. [IoHATHE O CKOPOCTH XUMUIECKOH PEaKITHH.
[oHsATHE O TOMOTEHHBIX U TETEPOTCHHEIX peaknusax. [lorstie 00
00paTUMBIX

¥ HEOOpATUMBIX XUMHUYECKUX peaknusix. [oHATHE 0 XUMIYECKOM
paBHOBecuu. DaKTOPHI, BIUSIONIAE HA CKOPOCTh XUMHUECKON
PEaKIN U TIOJIOKCHAE XUMUIECKOTO PABHOBECHS. *
OKHCITATENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH (3JICKTPOHHBIH
OaaHC OKHCINTEHHO-BOCCTAHOBUTEIBHON PEaKIINN).

JemoncTpauuu

1. 3aBHCUMOCTb CKOPOCTH XUMHYECKOH PEaKkuu OT Pa3IMuHbIX
(hakTOpOB.

2. Bo3neiicTBue karanuszaropa Ha CKOPOCTb XUMHUUECKOU
PEaKIHH.

3. Ilpumepsl HEOOPATUMBIX M OOPATUMBIX PEaKIIH.

4. CMelieHre paBHOBECHSI XUMUUECKOH PEaKIUm.

Burunciaenns
— KOJIMYECTBA BEI[ECTBA, 00bEMA M MACCHI PEareHTOB HITH
TPOJIYKTOB M0 YPAaBHEHUSIM XUMHUUYECKUX PEAKLIMMA

PackpbIBaTh CMBICI H3y4aeMBbIX TOHATHH H IPUMEHSTD 3TH TTOHSTHUS
TIPY ONTMCAaHUN CBOMCTB BEIECTB M UX NPEBPAICHNH.

KnaccuduippoBaTh XUMUYECKHE PEaKIUU 110 Pa3IHYHBIM IPU3HAKAM.

YcraHaBnuBaTh 3aBUCUMOCTh CKOPOCTH XUMHYECKOH PEaKkIuy OT
Pa3UuHBIX (PAaKTOPOB O] PYKOBOJCTBOM YUHTEIISI.

[Iporuo3upoBaTh BO3MOXKHOCTH IPOTEKAHUSI XUMHYECKUX
MIPEBPAIEHUH B Pa3INYHBIX YCIOBUAX MOCIIE MPEIBAPUTEIHLHOM
paboTHI.

OnpenensTe OKUCIUTENb U BoccTaHOBHUTENS B OBP.

CoCTaBIIATh MIEKTPOHHBIN OATaHC PEaKIHH.

[Ipon3BOIUTE BEIYHUCIICHHS IO XUMHYECKAM YPaBHEHHUSM I10
AITOPUTMY.

BricTpanBarh pa3BEpHyThIE MMCHMEHHBIE U YCTHBIE OTBETHI C ONOPOi
Ha HHPOpPMAIHIO U3 yueOHNKA U CIIPaBOYHBIX MAaTEPHAIIOB,
TPaMOTHO UCITONIH30BaTh N3y4YEHHBII MOHATHHHEIHN anmapaT Kypca
XMMUH TT0CIIE TIPEIBAPUTENILHOTO CTPYKTYPHUPOBAaHUS MaTepHaa.

Hcnonp30BaTh pH BHIMIOJIHEHNH Y4eOHBIX 33/IaHAH U B IpoIiecce

HCCIIEIOBATENbCKON A TETbHOCTH HAYYHO-TIOMYJIIPHYIO JIUTEPATYPy
XIMHYECKOTO COAEPKaHMsI, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
HHTepHeTa nociae KOHCYNbTALKHU € TIEIarOrOM.




Tema 2.
DJIeKTPOIUTHYECKAS
aucconuanusa. XuMu4yecKkue
peaKiyuu B pacTBopax

(8 1)

Teopust 2JIEKTPOIUTUIECKON AUCCOIUAIINU. DIEKTPOIUTHI U
HeaNIeKTposiuThl. KaTuoHsl, aHMOHBI. *MexaHu3M Juccolraluu
BEIIECTB C Pa3IMYHBIMU BUJIAMHU XUMUYECKOU cBs3U. CTeneHb
qucconranuu.* CHIbHBIC U CTa0BIe 3JIEKTPOJIHUTHI.

Peakiuu HOHHOTO OOMEHA, YCIIOBUS MX MPOTEKaHus. FIOHHBIE
YpaBHEHUS PEaKITHil.

XuMHYeCKHEe CBOMCTBA KMCJIOT, OCHOBAaHUI 1 COJIEH B CBETE
TIPEICTaBICHII 00 AIEKTPONUTHYECKON auccormari. Cpena
pactBopa. [loHsiTHE O TUIPONN3E CONEH.

KauecTBeHHBIE peakIuy Ha KATHOHBI

¥ QaHHOHBI : XJIOPU[I-, OpOMUJ, NO3U-, CYIb(haT-, KapOOoHAT-,
cumkar-pocdar- aHUOHBI, THAPOKCUI-MOHBI KaTHOHBI
aMMOHHMS, MarHUs, KaJIbIWs, aTIOMHHMS, XKeae3a 2+, 3+ , uHKa,
MPUCYTCTBYIOLIKE B BOJAHBIX PACTBOpPAX..

JemoncTpauuu

DneKTpuuecKas MIpoOBOJUMOCTb PACTBOPOB BEILIECTB; ABHKEHUE
HMOHOB B 3JIEKTPUUYECKOM II0JIE.

OMBITH, WITIOCTPUPYIOIINE MTPU3HAKU TIPOTEKAHUS pEeaKIIUii
HOHHOTO OOMeEHa.

OnBITHI IO OMPENICIICHUIO CPENIbI B PACTBOPAx COJICH (XJIopuaa
HATpHs, KapOoOHATa HATPHUS, XJIOPHIA [IUHKA).

JlaGopaTopHble M IpaKTHYECKHUE

padoThI

JlaGopaTopHBIi OIBIT:

Ne8Peaknyn noHHOTO 0OMEHA B PacTBOPaX 3JEKTPOJIUTOB!
cynbsgara meau(1l)

1 1&noun, KapOoOHaTa HATPHUS U COJISTHON KHCIIOTHI, PEaKIIHs
HEUTpalIu3auy MeX 1y THAPOKCHIOM KaIHs U COISHON
KHCJIOTOM.

Ne9. KauecTBeHHBIE peakIIui Ha HOHBI B PaCTBOPE.

[pakTryeckas padora:
No 1. Perienrie skcriepuMEHTATBHBIX 33134 110 TEME.

Bruruuciienus
— 10 YPaBHEHUSIM XUMHUYECKUX PeaKIit

PackprIBaTh CMBICIT H3y4aeMBIX MMOHATHIHA, a TAKKE CMBICI TCOPUU
ANEKTPOJTUTUICCKON TUCCOIMAIINH C OTIOPOI Ha CXEMBI.

OOBACHITH MPHUYUHBI JICKTPOIIPOBOJI-

HOCTH BOJIHBIX PacTBOPOB C MOMOIIBIO MEarora.

CocTaBisITh YpaBHEHHUS JUCCOIUAIIMH KUCIIOT, 1IeJI04Yel 1 coeH,
TOJIHBIE
1 COKpaImEéHHbIC HOHHBIC YPaBHEHUS XUMUIECKUX PEaKIIN HOHHOTO
oOMeHa.

[TnanmpoBaTk M OCYIIECTBIATH Ha MPAKTHKE XUMHUECKUE
SKCIICPUMEHTEHI, TPOBOIUTH HAOFOIEHS, IETIaTh BEIBOBI TI0
pe3yibTaTaM 3KCIIEpUMEHTA TTOCIIE IPEABAPUTEIBHON pabOTHI.

CreioBath mpaBmiIaM 0€30MacHOM PabOTHI B JTA0OPATOPUH MIPH
HCTOJIH30BAHUU XUMIYECKOU TIOCYBI 1 000PYIOBAHUS IO
KOHTPOJIEM TIeIarora.

[Ipon3BOIUTE BEIYMCIICHUS 10 XUMHUYCCKUM YPABHCHUSM.

BricTpanBath pa3BEépHYThIC MUCHBMEHHBIC M YCTHBIC OTBETHI C OIIOPOH
Ha WH()OpPMAITHIO 13 YIeOHUKA U CITPABOYHBIX MATCPHUANIOB,
IPaMOTHO UCIIOJIb30BaTh H3YYCHHBIN MTOHATHIHBIN almapar Kypca
XMMHH TI0CJIC TIPEABAPUTEIBHOTO CTPYKTYPHUPOBAHISI MaTepraa.

Hcmonb30BaTh MPY BEITIOJTHEHUHU YUCOHBIX 33/IaHUH U B TIPOIIECCE
HCCIICIOBATEIbCKON ACATEIIEHOCTH HAYIHO-TIOMYIISIPH YO
JIUTEPATypy XUMUAYECKOTO COJICPIKAHMS, CIIPAaBOYHBIC MaTCPUAITbI,
pecypcel HTEpHETa Mociie KOHCYIbTAUH C MEIaroroMm.

Pa3znen 2. HemeTassibl U UX coequnenus (24 1)




Tema 3. O01mas
XapaKTepUCTHKA
XHMHYECKHX 3JIeMEHTOB

VIHA-rpynnsl. I'ajorenst
(4 )

OO1mas xapakTepucTHKa rajtoreHoB. OCOOSHHOCTH CTPOCHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTEPHBIE /ISl HUX CTETIEHH
okucienust. Ctpoenue 1 Gusmyeckre CBOWCTBA MPOCTHIX
BEIL[ECTB — TaJIOTeHOB. XMMHYECKHE CBOMCTBA Ha ITpUMepe
xJiopa (B3aMMOJICHCTBUE C METAIIAaMHU, HEMETaJUIAMH
(BOZIOPOZIOM M KUCITOPOJIOM ), *I11esi09aMu*). XjI0pOBOIOPO/I.
ConsiHas KUCTI0Ta, XUMUYECKNE CBONCTBA, *IIoiTydeHune™,
npuMeHeHne. KauecTBeHHbIE peaky Ha TAIOTEHHU/I-HOHBI.
*[leicTBHE XJIOpa U XJIOPOBOAOPOAA HA OPraHU3M YelIOoBeKa.
BaxHeiimme XI0pHuIpl M MX HAXOXK/ICHHAE B IPUPOJIE.

JdemoncTpauuun
BuneoMarepuainsl: ragoreHsl U UX COCAVHEHMUS.
OO0pa3Is! XJIOPHUIOB.

JlaGopaTopHble N NpaKkTHYecKue padoThl
JlaGopaTopHBIi OIBIT:

PacmoznaBaHue XJ10puA-HOHOB.

[paxTHyeckas pabdora:

Ne 2. TlomydeHue CONSIHOM KUCIOTHI, U3y4eHHE €€ CBOMCTB.

Burunciaenns
0 YPaBHEHUSAM XUMUYCCKUX PEAKITHH.

OOBsICHTH 00IIIIIe 3aKOHOMEPHOCTH B N3MEHEHNH CBOWCTB HEMETAIIIOB
U MX COeJMHEHUH B Ipefieax MaJlbIX TIEPUOIOB U INIABHBIX MOATPYIII
Ieproayrueckoil CUCTEMBbI XUMHUUECKHX AJIEMEHTOB C YUETOM
CTPOEHHSI UX aTOMOB C HCIOJIb30BAaHUEM CXEMBI.

XapakTepr3oBarh PU3NYECKUE U XUMHYECKUE CBOMCTBA ITPOCTBIX
BEILIECTB raJIoTeHOB (Ha MPUMEpE XJIOpa) U CIIOIKHBIX BELIECTB
(XJIOpOBOIOPOAA, XJIOPHIA HATPHS ), CIIOCOOBI MX TIOTyYCHUS,
IMpUMEHEHNE U 3HAYCHHUE B IPUPOJE U KU3HU YEIIOBEKA [TOCIIE
CTPYKTYPHUPOBaHUs MaTepUaa.

OnpenensTe raOreHuA-NOHBI B PACTBOPE C UCIIOIH30BAHMEM TaOIHIIBI
"XapakTepHble peaKlUi Ha aHUOHBI".

ITnanrpoBaTh U OCYIECTBIATh HA IPAKTUKE XUMHUUECKHE
9KCIIEPUMEHTHI, IPOBOUTH HAOJFOICHUSL, JIeNIaTh BBIBOJIBI 110
pe3ysbTaTaM SKCIIEpHMEHTa MOCIIe TIpeIBapUTENEHOM PaboTHI.

Tema 4. O01as
XapaKTepHCTHKA
XHMHUYECKHX 3JIEMEHTOB
VIA-rpynnsi. Cepa u eé
coequHeHus (5 1)

O0mmas xapaktepucTuka aneMeHToB VIA-rpymmel. OcoOeHHOCTH
CTPOCHUA aTOMOB 3THUX 3JIEMCHTOB, XapaKTCPHBIC JIJII HUX
crenenu okucienusi. CTpoeHue u pu3ndecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.

AnnorponHble MOAU(UKAINMK KHUCIOPOIa U cepbl. XMMHUYECKHE
CBOICTBa cephl. B3anmMoseiicTBre ¢ HeMeTanIaMu - BOJOPOIOM U
KHCJIOPOJIOM, METAJIIaMH, KOHIIEHTPUPOBAHHBIMH a30THOU 1
cepHoll kucioramu. CepoBoJOpO/I, CTPOEHUE, (PU3UUECKUE

OOBsICHATH 00IIIME 3aKOHOMEPHOCTH B N3MEHEHNH CBOWCTB DJIEMEHTOB
VIA-rpynmns! ¥ X COeANHEHUN
¢ y4€TOM CTPOEHHS UX aTOMOB C OIopoi Ha cxemy "M3MeHeHue
panuycoB B moAarpymnmax".

XapaxTepu3oBarh GU3HIECKUE
1 XUMHYECKHE CBOWCTBA IMPOCTOTO BELIECTBA CEPBI U €€ COCANHEHNH
(cepoBoIOpO/Ia, OKCHIIOB CEPHI, CEPHOU KHUCIOTHI, CYIb(aToB),
CHOCOOBI UX




Y XUMHYECKHE CBOHCTBA (KUCIOTHBIE U BOCCTAHOBUTEIBHEIE).
Oxcuapl cepbl Kak MPeACcTaBUTENN KUCIOTHBIX OKCHI0B. CepHas
KHCIIO0Ta, (PU3UUECKHE U XUMUYECKHE CBOMCTBA (00IIne Kak
IpeCTaBUTEN Kilacca KUCIIOT U *cnenuduueckue®),
npuMeHeHne. CepHUCTas KUCIOTA.

*XUMUYECKHE pPeaKIiH, JeXxalie B OCHOBE IPOMBIIIIEHHOTO
croco0a MoydeHus CepHOM KUCIOTHI. ANmaparsl 1
MIPOTEKAIOIINE B HUX MPOIIECCH (Ha IIPHIMeEpe MPON3BOJICTBA
CEpPHOM KHUCIIOTHI). *

Conn CepHOI;’I KHUCIIOThI, Ka4C€CTBCHHAs pCaKUs Ha CyJ'IB(i)aT-I/IOH.

Haxoxnenue cepbl 1 €€ coenHeHul B pupoie. * XUMUUYECKOe
3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl COSAUHEHUSIMU CEPBI
(KUCITOTHBIC O, 3arPs3HEHUE BO3/yXa H BOJIOEMOB),
CIOCOOBI €ro MPe0TBPAICHHUS. *

JemoncTpauuu

Komnekunu (Bugeomarepuansl): cepa v €€ COeAnHEHUs!.
OOyrnuBaHue caxapa IoJ| IeHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOMN KHUCIIOTHI.

JlaGopaTopHble M MpaKTHYECKUE PadOThI

JlabopaTopHBIC OIBITHI:

OO6HapyxeHue cyab(haT-HOHOB.

B3anmopeticTBre pa30aBIeHHON CEPHOI KHUCIOTHI C IITHKOM.
Boruuciienns

10 YPAaBHEHUSIM XUMUYECKUX PEAKLIUI

TIOJTyYeHHs1, TIPUMEHEHHE 1 3HaueHHE B IIPUPOJIE U )KU3HU YeJIOBEKa
C OIIOPOIl Ha CXeMY U IIJIaH.

OnpenensiTe HATMYUE CyIb(HaT-HOHOB B PACTBOPE.

OOBSICHATH CYIIHOCTb DKOJIOTHYECKHUX MPOOIIEM, CBSI3aHHBIX C
nepepaboTKOM COENMHEHHI CEePhI IOCIIe CTPYKTYPUPOBAHHS
MarepHaia.

[TnarnpoBaTh ¥ OCYIIECTBIATH HA MPAKTAKE XUMHYECKHE
9KCIIEPUMEHTBI, IPOBOUTH HAOJFOICHUS, JIeNIaTh BBIBOJIBI TIO
pe3yabTaTaM KCIIEpUMEHTA.

CrnenoBarb npaBuiaM 6e30macHoi paboThI B labopaTopuy Ipu
UCTIONIb30BAHUH XUMHYECKOH MOCY/IBI M 000pYAOBaHUS 1101
PYKOBOJICTBOM II€/Iarora.

[Tpon3BOIUTE BEIYHUCIICHHS IO XUMHYECKAM YPaBHEHHUSIM T10
AITOPUTMY.

Hcnonp30BaTh IpH BHITOJIHEHWH YYEOHBIX 3a/IlaHNi TEKCTH yueOHHKa,
cnpaBouHble MaTepuaisl ([leproguyaeckyro cucTeMy XUMHUYECKHX
anemenToB [I. V. MenneneeBa, Tabauiy pacTBOPUMOCTH KUCIIOT,
OCHOBaHMH U coJieil B BOAE, 2JEKTPOXUMHUUECKUH Psifi HaNpsHKEHUI
METAaJIOB).

Hcnosnp30Bath MpH BHIIOIHEHUH YIeOHBIX 3a[aHH U B IIpoIiecce
MCCIEN0BaTENbCKOM JIEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XMUMHUYECKOTO COJIEPKAaHMs1, CIIPABOYHBIE MaTEepHANbl, PECYPChI
HHTepHeTa nocie KOHCYIbTAllUK C TIEAaroroM




Tema 5. O01mas
XapaKTepuCcTHKA
XMMHUYECKHX 3J1eMeHTOB VA-
rpynnsbl. A3or, pocdop u ux

coeTUHEHUA
(74)

OOmmas xapakTepucTHKa 3JeMeHToB VA-rpymsl. OcoOeHHOCTH
CTPOCHHS aTOMOB THX JJIEMEHTOB, XapaKTepHBIE [T HUX
CTEIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHHe B IpUpoAe, PU3NUecKre 1 XUMUYECKHe
cBoiictBa. KpyroBopor a3ora B npupoze.

AMMuax, ero pusznveckre U XMMUYECKUE CBOMCTBA, IOIyYeHUE U
npumereHne. Conyu aMMOHUS, NX (PU3NIECKUE U XUMUIECKHUE
CBOICTBa, NpuMeHeHne. KauecTBeHHas! peakuust Ha HOHbI
AMMOHHS.

A30THas KUCTIOTa, €€ PU3NIecKne U XUMUUECKHE CBOMCTBA
(oOmme xax mpeacTaBUTeNs Kilacca KHCIOT U
*cnenuduaeckne™®). * Azoructas kuciota. Mcrmonb3oBanue
HUTPATOB U COJIEH aMMOHUS B KaYECTBE MUHEPATbHBIX
ymoOpeHuit. *

XUMHYECKOe 3arps3HEHHE OKPYKAIOIIEH Cpeibl COSeTMHEHUSIMU
a3oTa (KUCIIOTHBIE J0K/IH, 3arpsI3HEHUE BO3/1yXa, II0UBBI U
BOJOEMOB).

dochop, *amrotpornnsie Moaudukarmu Gochopa*, husnyeckue
Y XMUMHYECKHE CBOHCTBA.

Oxcun dochopa(V) u hocdopHas kucnoTa, GuU3NIESCKUE U
XHUMHUYECKHE CBOMCTBa, *rnonyueHue.* *KauecTBeHHas peakius
Ha (ocdar-noHsL. *

*Hcnonp3oBanne pochaToB B Ka4eCTBE MUHEPATBHBIX
ynoopenuit.* 3arpsizHeHne NpUpOIHBIX BOJOEMOB (ocdaramu.

JemoncTpauuu

Kommexnun: gocdop u ux coequHEHUS.

BzaumMopeiicTBre KOHUEHTPUPOBAHHOM a30THOM KUCIIOTHI €
MEJIbIO.

JladopaTopHble U MPaKTHYeCKHe PAOOThI
JlaGopaTopHBIE OTBITHI:

1. B3auMopelicTBHe coselt aMMOHHUS € MIETOYBIO.

2. O3HaKoMIIeHHE ¢ 00pa3amMu a30THBIX U pochopHBIX
ymoOpeHuii.

[paxTHyeckas pabdora:

Ne 10. Ionyuenue ammuaka, U3y4eHrEe €ro CBOUCTB.

Borunciaennst
IO YPaBHEHUSM XUMUYECKHAX PEaKIIHA

OOBsICHATH 00IIME 3aKOHOMEPHOCTH B N3MEHEHNUH CBOWCTB DJIEMEHTOB
VA-rpynnsl ¥ UX COEIUHEHUH C y4ETOM CTPOCHHS UX aTOMOB.

XapaxTepu3oBaTh PU3MYECKUE U XUMHYECKUE CBOWCTBA ITPOCTBIX
BelllecTB a30Ta 1 (hochopa U UX coefMHeHNH (aMMuaKa, coyei
aMMOHUSI, a30THOW KUCIIOThI, HUTPATOB, okcuaa gpochopa(V) u
(dochopHOit KHCTOTHI, (hochaToB), CIIOCOOBI UX TOTYUCHHS,
MIPUMEHEHNE ¥ 3HAUYCHNE B IPUPOJIE 1 )KU3HH YETOBEeKa C
UCTIONIb30BAHMEM CXEMBI.

OnpenensTe HOHBI aMMOHUS 1 POC(AT-NOHBI B PACTBOPE C
WCIIOJIb30BaHUEM TaOIHIBI "XapaKkTepHbIC peaKIMi Ha KATHOHBI U
AHUOHBI".

OOBSICHATD CYIIHOCTD AKOJIOTMYECKHUX IPOOIIEM, CBI3aHHBIX C
HAXOXKJCHHUEM COCTMHECHUH a30Ta 1 hochopa B OKpYKArOIIEH cpee.

[MnanupoBath U OCYIIECTBIATH Ha MPAKTHKE XUMUYECKHE
SKCIIEPUMEHTBI, IIPOBOIUTH HAOIIOICHNS, JIETaTh BEIBOABI IO
pe3ysbTaTaM SKCIepH-MEHTa.

CrnenoBarb npaBuiiaM 6e30macHoi paOoThI B labopaTopuy Ipu
UCIIOJIb30BaHUH XUMHYECKOH MOCY/ABI U 000pya0BaHUs.

[Tpon3BOIUTE BEIYHCIICHHS IO XUMHYECKUM YPABHEHHUSIM.

Hcnosp30BaTh IpH BHITOJIHEHWH YYEOHBIX 3a/IaHUH TEKCTH y4eOHHKa,
CIpaBOYHBIC MaTepHabI (TIEPUOTUUECKYIO CHCTEMY XHMUYECKUX
anemenToB JI. V. Menpeneesa, TabiuIly pacTBOPUMOCTH KHCIIOT,
OCHOBaHHMH U coJieil B BOJie, SJIEKTPOXUMHUUECKUI psii HaNpsHKEHUH
METaJIJIOB).

Hcnonp30BaTh pH BHIMOJIHEHNH YIeOHBIX 33/IaHAH U B TpoIiecce

HCCIIe/IOBATENbCKOMN IeITETFHOCTH HayYHO-TIOMYJIIPHYIO JIUTEPaTypy
XUMHYECKOTO COAEPKaHMs, CIPAaBOYHBIE MaTEPHaIbI, PECYPCHI
HuTepHeTa nocie KOHCYNbTALUHU € IIEAaroroM

Tema 6. O6mas xapaxkTepuc-
THKA XHMHYECKHX
3jeMeHTOB IVA-rpynnsl.

Yraepon, autoTporHeIe MOTUGHUKAAN TpaduT, aamas.
BzaumoneiicTBre ¢ MmeTamiaMu, HEMETAIIaMH,
KOHIIEHTPHPOBAaHHBIMHU a30THOH M CEpPHOM KHCIOTAMH,

OOBACHATH 00IIIIE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
IVA-rpymnms! 1 BX COeIMHEHUN C YIETOM CTPOSHHS UX aTOMOB.
Xapaktepu3oBaTh PU3NUECKUE U XUMUICCKHE CBOHCTBA POCTHIX




Yriaepoa u KpeMHUM M UX
coeTUHEHUS

(8 1)

pacrnpocTpaHeHHe B IpUpojie, GU3NUECKHE U XUMUYECKHE
cBo¥icTBa. Ancopouus. Kpyropopot yriepona B mpupoe.
Oxcuppl yrinepona, ux GU3nYecKue 1 XUMHYECKHEe CBOWCTBA, UX
JICWCTBUE HA XMBbIE OPraHU3MBbI, IOJyYeHUE U IPUMEHEHHE.
*DKOJIOTHYECKHUE TTPOOJIEMBI, CBSI3aHHBIC C OKCHUIOM
yrnepona(IV); rumnoresa rito6aabHOTO MOTEIIEHHS KITUMATa;
MTapHUKOBBIH P dekT.*

YronpHas KUCIOTa U €€ COIH, MX (PU3NIECKHE U XUMUIECKHE

CBOﬁCTBa, MOJIY4YCHHUEC U IPUMCHCHHC. KadecrBennas peaKknuAa Ha

KapOOHAT-MOHBL.

*[lepBoHAaYAIIEHBIC TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O
COCAMHEHUX YTIepoaa: 0COOCHHOCTH COCTaBa U CTPOCHUS.
[NoHsATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX: KHUpaxX, OClKax,
yriieBoiaXx. MarepruanbHOE SAMHCTBO OPTaHUICCKUX U
HEOPraHUYECKUX COCAUHEHUM. *

*KpemHuii, ero ¢pusnyeckne 1 XUMAYECKHE CBOICTBa (Ha
TIPUMEPE B3aUMOJICHCTBUS C METAJUTAMU M HEMETAJIAMHU ),
MOJTyYCHUE U IPUMEHCHHE B 3JICKTPOHHKE. *

*CoenauHeHMsI KpeMHHus B ipupoje. OO0Iue npecTaBacHus 00
okcune kpeMuuA(IV) u kpemuueBoi kuciore. CUITUKATHI, HX
UCIIOJIB30BaHUE B OBITY, MEIUIIUHE, TPOMBIITUICHHOCTH.
Bakneiinue cTpouTeNbHBIC MaTepHAIIbl: KEPAMHKa, CTEKJIO,
IIEMEHT, OeTOH, *kese300eToH. [IpodieMbl 6e30macHOro
HCIOTH30BAHUS CTPOUTENBHBIX MAaTEPHAJIOB B TIOBCETHEBHON
JKA3HU. *

JemoncTpauuu

Monenu KprCTaNTMYECKUX PenIéToK anmasa, rpadura,
MOJICKYJIBI (hysiepeHa.

AncopOrust paCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIIIEM.
IIpoTtuBoras.

Buneomarepuainsl: cunukaTHas IPOMBIILIEHHOCTb.

Monenu MOJeKy1 OpraHN4eCKUX BELIECTB.

JladopaTopHble U MPAKTHYECKHE PAOOThI

JlabopaTopHBIif OIIBIT:

KavectBeHnHas peakuust Ha KapOOHAT-HOH.

[pakTHyeckue paboThI:

Ne 11. INonyuyeHue yriaekucnoro ra3a 1 U3y4eHHe ero CBOMCTB.
KauecTBeHHas peakuust Ha KapOOHAT-HOH.

Ne 12. Pemenne sKcriepuMEHTANBHBIX 33,149 TIO TEME
«Hemeramnby.

BEILIECTB yIIepo/a U KPEMHUS U X COCIMHEHNH (OKCUIOB yriiepoja,
YTOJIBHOW KUCIIOTHI, KapOOHATOB, OKCHIA KPEMHHSI, KDEMHUEBOM
KHCIIOTHI, CHJIMKATOB), CIIOCOOBI MX TIONy4€HHsI, IPUMEHEHHUE

1 3HaUYEHHE B IPUPOJIE U )KU3HU YEIOBEKa.

OnpenensTe kKapOOHAT- U CHITUKAT-

HOHBI B pacTBOpPE.

OOBACHITH CYHIHOCTb 3KOJIOTUYCCKUX HpO6J’ICM, CBsA3aHHBIX C

HAaXOXIACHUCM YTJICKHCIIOIO ra3a B Opr)KaIOHICﬁ cpene.

H.]'IJ'IIOCTpPIpOBaTL B3aMOCBA3b HCOPTraHNYCCKUX COCI[I/IHCHI/Iﬁ

yriaepoJaa u OpraHn4eCKUX BECHICCTB NOA PYKOBOACTBOM YUUTCIIA.
H.]'IaHPIpOBaTI) 1 OCYIICCTBJIATh HA MPAKTUKC XUMHUYCCKHUC
OKCIICPHUMCHTHI, IIPOBOANUTH Ha6JHO,H€HI/I${, J¢CJ1aTh BBIBOJBI 110
pe3yiibTaTaM SKCIICPUMCHTA IOCJIC HpeﬂBapHTeﬂbHOﬁ pa60TI>I.

CrnenoBarb npaBuiiaM 6e30macHoi paboThI B labopaTtopuu Ipu

HCIOJIb30BaHUH XUMIYECKOMI oCyabl 1 O60pyﬂOBaHI/IH.

Hcnonp3oBaTh MIPpU BBIITOJTHCHUN y‘le6HLIX 3aZ[aHI/II71 TCKCThI y‘{e6HI/IKa,

crnpaBouHble MaTepuasl ([leproguyaeckyro cucTeMy XUMHUYECKHX
anemenToB [I. V. Menneneesa, TabiuIly pacTBOPUMOCTH KHCIIOT,
OCHOBaHMH U coJieil B BOJIE, JEKTPOXUMHUUECKUH s/l HaNpsHKEHU I
METaJUIOB) NOCIIE KOHCYIbTAllUH C IIEJ]aroroM.

Hcnonp3oBaTh IIPU BBIITOJIHCHUN y‘{e6HLIX 3ajlaHI/II71 " B IIpoyecce

HCCIIeIOBATENBCKOI JeATENbHOCTH HAYYHO-TIOMYISAPHYIO
JUTEPATYPy XUMHUYECKOTO COJICPIKAHUSI, CIIPABOYHBIC MaTepPUAIbI,
pecypcbl MHTepHeTa mocie KOHCYIbTallUH C IISAaroroM.




Bruruuciienus
IO YPAaBHEHUSAM XUMUYCCKHUX PEAKIIHIA, €CITH OJMH U3 PEarcHTOB
JIaH B BUJI€ BOJHOTO PacTBOPa C U3BECTHOM MaccoBOM JloJeH.

Paznen 3. Merajuibl 1 ux coequnenust (20 1)

Tema 7. O014e cBoOiicTBA

MeTaJlJI0B
(44)

OO011ast XapaKTepUCTHKAa XUMUYECKHUX JIEMEHTOB — METAIIOB
Ha OCHOBaHMHM UX MoJioxkeHus B Ileproanueckoii cucreme
xuMmu4deckux anemeHToB J[. . MenzaeneeBa u cTpoeHHs! aTOMOB.
Crtpoenne MeTauioB. MeTaimmndeckas CBsI3b M MeTaJuInyecKas
KpUCTAITHYECKas peméTka. DNeKTPOXUMUIECKUN P
HanpspKeHUH MeTaiioB. GU3HUecKre U XMMHUYECKHE CBOMCTBA
MeTaiuioB. *O01ue criocoObl moyueHus: MmetauioB. [loHsTHE O

KOPPO3HHU METAIIIOB U OCHOBHBIE CIIOCOOBI 3aIIUTHI OT KOPPO3UH.

CruiaBsl (cTajib, 4yryH, AIOPAJIOMHUHUI, OpOH3a), UX
MpUMEHEHHE B OBITY U POMBIIIICHHOCTH. *

JemoHcTpanuu

O3zHakoMIIeHHEe ¢ 00pa3aMy METaJUIOB U CIUIaBOB, UX
(u3MUeCKMHU CBOMCTBAMHU.

Mopenu KpUCTAIIMUECKUX PEMIETOK METAILIOB.
Buneomarepuainsl: KOppo3ust METaJUIOB.

JlaGopaTopHble 1 MPaKTHYECKHE PA0OTHI
JlabopaTopHBIE OTBITHIL:

O3HakomIIeHHE ¢ 00pa3l[aMy CIUIaBOB METAJLIOB.
3aBUCHUMOCTh CKOPOCTH PEAKIIMU METaljIa ¢ KUCIOTOH OT
MPHAPOJIBI METAJIIIA.

Brruuciienus
— I10 YPaBHEHUSAM XUMUYECKUX PEaKIIUi, €CIU OJTUH U3
PEareHTOB COAEPKUT MPUMECH

PackpbIBaTh CMBICI H3y4aeMBbIX TOHATHH U IPUMEHSTb OTH TTOHSTHUS
TIPY ONTMCAaHUN CBOMCTB BEIIECTB M UX NPEBPAICHNH.

OOBsICHATH 00IIIME 3aKOHOMEPHOCTH B N3MEHEHNUHN CBOWCTB
AJIEMEHTOB-METAIOB M UX COSIUHEHHI C y4ETOM CTPOSHUS HX
aTOMOB.

XapakTepru3oBaTh CTPOCHHE METAJLIOB, 00IIKe (PU3NUECKHE 1
XMMUYECKHE CBOICTBA METAILIOB.

XapakTepu30BaTh 00LIHE CIIOCOOBI MOIYYEHHUSI METAIIIOB MTOCIIE
CTPYKTYPHUPOBaHUS MaTepHana.

CrnenoBarh npaBuiaM 0e30macHoi paboThl B laDopaTopuu Ipu
UCIIOIb30BaHUN XMMHYECKON MOCYBI B 000pYAOBAHHSI.

ITpon3BOIUTE BEIYHCIICHHS 10 XUMUUYECKUM YPABHEHUSM.

Hcnonp30BaTh IpH BHITOJIHEHNH YUEOHBIX 3a/laHNI TEKCTHI yIeOHHKa,
crnpaBouHble MaTepuaisl ([leproguueckyro cucTeMy XUMHUYECKIX
anemenToB JI. V. Menneneesa, TabIuIly pacTBOPUMOCTH KHCIIOT,
OCHOBaHMH U coJieil B BOJie, JEKTPOXUMHUUECKUH psi/i HanpsiKeHU
METaJIOB).

Hcnosp30BaTh py BHINOIIHEHWH Y4eOHBIX 3a/IaHUH U B MPOIEcce
MCCIEN0BATENbCKOM ACSTEIBHOCTH HAyYHO-TIOMYJISIPH YO
JINTEPATYPy XUMHUYECKOTO COEP KaHUs, CIIPAaBOYHBIE MATEPUAIILI,
pecypcbl MIHTepHeTa 1mociie npeABapuTeNbHOM KOHCYIIbTAINH C
Hejarorom




Tema 8. Baxkneiimue
METAJLIbl H HX COeTHHEHUs
(16 9)

Ienounsle metamsl. [Tonoxenue B [lepuoauyueckoii cucreme
xumuyeckux saemMeHToB J1. . Menaeneesa, cTpoeHrne aTOMOB.
Haxoxnenue B mpupose.

duznyeckre 1 XUMHYECKHE CBOMCTBA (Ha IPUMEPE HATPUS U
Kanust). OKCHJBI M TUAPOKCHIBI HATPUS U Kanust. [Ipumenenme
IEIOYHBIX METAJUIOB U MX COCANHEHUII.

[IenouHO3eMenbHBIE METAITB MAarHUH U KaJIbIIUH, CTPOCHNE
aromoB. [Tonoxernue B [lepronudeckoil cucteMe XMMHUYECKIX
snemeHToB J[. 1. Menzneneesa. HaxoxneHnue B mpupoje.
duznyecKkrue 1 XUMUYECKUE CBOWCTBA. BaxkHeline coequHEHNs.
KaJbIus (OKCH, THIPOKCHI, conn). *KEcTkocTh BOJIBI 1
CIIOCOOBI €€ ycTpaHeHHUs. ¥

Amomunnii. ITonoxenune B Ilepuoandeckoil cucreme
xumuyeckux siemMenToB Jl. . Menneneesa, crpoeHue aToMa.
Haxoxnenne B npupone. ®nzndeckue U XUMUIECKHE CBOICTBA.
AmdoTepHBIE CBOWCTBa OKCHIA M THAPOKCH/IA.

Kenezo: cocras, cBoiicTBa u nonyuenue. [lonoxenue B
[Nepuonnyeckoii cucTeMe XMMUYECKUX 3JIEMEHTOB

. U. Menneneesa, ctpoerue aroma. Haxoxaenue B npupoze.
duznyeckue n XUMHYecKue cBoHCcTBa. OKCHIBI, THAPOKCUIBI U
conu xene3a(1l)

u xene3a(1ll).

JemoHcTpanuu

BzauMopeiicTBre HaTpusi ¢ BOJIOM.

OxpamrBaHue TUIaMeHH HOHAMU HATPHUS U KaJHs.
OxpamrBaHue TUIaMEeHH HOHAMH KaITbITHS.
BzaumoneiicTBre okcnma KaabIus ¢ BOJOMH.
Bupaeomarepuansl: ropeHue kelie3a B KUCIOPOAE U XJIOpe.

JlaGopaTopHble M NpaKTHYECKHe PaGoThI
JlaGopaTopHBbIE OTBITHI:

O3HakoMIIeHHE ¢ 00pa3IaMy ATFOMUHHS U €0 CILTABOB.
AMoTepHBIE CBOICTBA TUIPOKCHIA ATFOMUHHS.
KauecTBeHHBIC peakI[iy Ha HOHBI JKeJe3a.
[pakTHyeckue paboTHI:

No 13. Penienue skcriepuMeHTaIbHBIX 3a/1a4 110 TEMe
«MeTamasly.

Borunciaenns
0 YPaBHEHUSM XUMUYECKUX PEaKITHHA.

OOBsICHATH 00IINE 3aKOHOMEPHOCTH B N3MEHEHNHN CBOWCTB
9JIEMEHTOB-METAJIOB B IPYIIAaX M UX COETUHEHUN C yIETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBarh (pU3NYECKHE 1 XUMUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB META/IOB U UX COCAMHEHNH (OKCHIIOB, THIIPOKCHIOB, COJICH)
C OTIOpO¥ Ha CXeMY, CIOCOOBI MX ITOJTy4eHHs], IPIMEHEHNE U 3HAUCHHUE
B TIPHPOJIE 1 JKM3HH YEITOBEKA.

Pacrio3HaBath ¢ MOMOIIBIO KAUECTBEHHBIX PEAKINA HOHBI METAIUIOB
(Marams, Kb, aATIOMAHUS, IIMHKA, Kere3a (2+), xkenesa (3+),
Menu (2+) ¢ ucnonp3oBaHneM TadnuIbl "XapakTepHbIE peaKIiy Ha
KaTUOHBI".

[TnannpoBath ¥ OCYIIECTBISATH HA MPAKTAKE XUMHYECKHE
9KCIIEPUMEHTHI, IPOBOUTH HAOJFOICHHSL, JIeNIaTh BBIBOJIBI IO
pe3yJIbTaTaM KCIIepUMEHTa.

CrnenoBathb npaBmiiaM 0e301acHoi paboTs B 1a00OpaTOpUH TIPH
UCIIONb30BaHIH XUMHUECKON ITOCYIBI M 000pyIOBaHHSL

[Tpon3BOIUTE BEIYHCIICHHS IO XUMUYECKUM YPABHEHHUSIM.

BricTpanBarh pa3BEpHyThIE MMCHMEHHBIE U YCTHBIE OTBETHI C ONOPO
Ha HHPOpPMAIHIO U3 yueOHHMKA U CIIPaBOYHBIX MaTEPHAIIOB,
IPaMOTHO UCITONIb30BaTh N3y4YEHHBII MOHATHHHBIN anmapaT Kypca
XHMUH.

Hcnonb30BaTh NpH BHINOIHEHUH YYEOHBIX 3a/IaHUI U B ITpoIiecce
WCCIEN0BATENbCKOM ACSTEIHHOCTH HAYyYHO-TIOMYJISIPHYIO
JUTEPATypy XUMHUYECKOTO COIEPKaHNUs, CIPAaBOYHBIE MaTePHAIIbI,
pecypcbl IHTepHeTa 1ociie mpeABapuTeNbHON KOHCYIbTalluy ¢
TIeIarorom

Paznen 4. Xumus u okpyxaromas cpena (3 1)




Tema 9. BemecrBa u
MaTepHaJbl B }KH3HI
Ye10BeKa

G )

*HoBble MaTepHallbl ¥ TEXHOJIOTHH. BemecTa n MaTtepuaibl B
MOBCEIHEBHOM JKM3HU YeJlOBeKa. XUMUs U 3/I0poBbe. bezonacHoe
UCIIOJIb30BAaHKE BELIECTB U XUMHUECKUX PEAKIUIA B OBITY.
[IprpoHbIe HICTOYHUKH YTIIEBOOPO/IOB (Yrob, IIPUPOIHBIN T'a3,
He(Th), IPOAYKTHI UX NepepabOTKH, UX POJIb B OBITY U
MPOMBIIIEHHOCTH.

OCHOBBI 9KOJIOTHYECKOH TPAMOTHOCTH. XUMUYECKOE
3arpsisHEHUE OKpYXKaromeil cpeab! (TpeeNbHO T0IMyCTHMAs
koHIeHTpanus Bemects — [1J1K).

Poustb XuMum B pelieHnH 3KOIOTHYEeCKHX mpooiem. *

XapakTepr30BaTh POJib XUMHUH B Pa3IMIHbIX cepax AeTeNbHOCTH
JFOZIel, OCHOBHBIC BEIIECTBA M MATEPUAIIbI, IPUMEHSIEMBIC B KU3HH
COBPEMEHHOTO YEJIOBEKA.

OOBACHITH YCIOBHUS 0€30MaCHOTO UCIOIH30BAHUS BEIIECTB U
XMMHUYECKUX PEaKIUil B OBITY.

AHAIN3UPOBATh U KPUTHUECKH OLEHUBATH HH()OPMAIIUIO O BIUSHUU
MIPOMBIIIIEHHOCTH, CEJIBCKOTO X035HCTBA, TPAHCIIOPTA U JIp.

Ha COCTOSTHHE OKPY)KaroLIEH Cpelibl.

YMeTh OKa3bIBaTh MEPBYIO MOMOII MPA XUMHUYECKUX 0XKOTaX U
OTPAaBJICHUSIX.

[punumath ydactue B 00CYKICHUH TPOOIeM XUMHYECKOMH U
9KOJIOTMYECKOW HAITPABIEHHOCTH, BBICKA3bIBATh COOCTBEHHYIO
MO3HUIIMIO 110 POOJIeMe U IpeyiaraTh BO3MOXKHBIC YTH € PeIICHHUS
¢ ormopoit Ha MHGOPMALIUO U3 YYeOHUKA U CIIPABOYHBIC MATEPHAIIBI,
pecypcel MHTEpHeTa.




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne Hara uugposbie
Tema ypoka KonrTpoasnbie | IlpakTuyeckue
n/n Bcero HU3YyYCHUA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 [Ipenmet xumuu. Posib Xumuu B 1 bu6moreka [IOK
JKA3HU yenoBeka. Tena u Benecra 02.09.2025 | https://m.edsoo.ru/ff0d210c
) [TorsATHE O METOAAX ITO3HAHHUS B | bu6moreka IIOK
XUMUHU 03.09.2025 | https://m.edsoo.ru/ff0d227e
[TpaxkTueckas padota Ne 1
3 «[IpaBuiia paboOTHI B 1a00OpaTOPHH K | bu6morexa [IOK
npuéMbl 0OpalIeHus ¢ 09.09.2025 | https://m.edsoo.ru/ff0d23dc
71a00paTOpHBIM 000PYIOBAHHEM)
4 YucTele BEIIeCTBa U CMECH. 1 bu6mmoreka [JOK
CriocoObl pa3eneHus cMece 10.09.2025 | https://m.edsoo.ru/ff0d26ca
I1 6ota Ne 2
5 «15);?;111;0;2 iﬁ:csga(m npuMepe 1 bubmotexa [IOK
| \Ha TIpIMEp 16.09.2025 | https:/m.edsoo.ru/ff0d28c8
OYMCTKH MIOBAPEHHON COJIN)»
6 ATOMBI B MOJIEKYJIbI 1 bubmiorexa [OK
Y 17.09.2025 | https://m.edsoo.ru/ff0d2a6c
XUMHAYECKHE DJIEMEHTHI. 3HAKH bubmmoreka [IOK
7 1
(CMMBOJIBI) XUMHYECKHX DJIEMEHTOB 23.09.2025 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 CI0KHBIEC BEIIECTBA 1 bubmotexa [IOK
P - 24.09.2025 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYCHHUE 1 bubmotexa [IOK
YIAPHO®E Y1 30.09.2025 |  https:/m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSHCTBA COCTaBa 1 bubmumoreka [IOK
BellecTB. XuMHuueckas popmyJa. 01.10.2025 | https://m.edsoo.ru/ff0d2eae




BaneHTHOCTh aTOMOB XUMHUYECKHX
OJIEMCHTOB

OTHOCUTENbHAS aTOMHAs Macca.

11 OTHOCHUTENbHAS MOJIEKYJIIpHast bubmiorexa IIOK
y2up 07.10.2025 |  https://m.edsoo.ru/ff0d323¢
Macca
2 MaccoBast 701 XUMHYIECKOT O bu6moreka [JOK
3JIEMEHTa B COEAMHEHUHU 08.10.2025 | https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemniectBa. Moib. bu6moreka [IOK
MomnsipHas Macca 14.10.2025 | https://m.edsoo.ru/ff0d5230
14 DdU3nUeCKre U XUMUIECKUE SIBJICHUS. bubmumoreka [IOK
XUMHUYECKasi peaKius 15.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku ¥ ycnoBUs IPOTEKAHUS bu6motexa [IOK
XUMUYECKUX PEaAKIUM 21.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEILIECTB. bu6morexa [IOK
XUMHUYECKHE YPAaBHEHUS 22.10.2025 | https://m.edsoo.ru/ff0d3b88
B
| e s o busmors 10K
n P . 04.11.2025 | https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKIuit
K
o | ——— B 10K
peaxil A s ’ 05.11.2025 | https://m.edsoo.ru/ff0d3f34
3aMelleHust, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN -
19 5H I/IKnorll\/:: }ItICT BO606yq eI:;;I:H bubmorexa [IOK
N AReT: Hj 11.11.2025 | https://m.edsoo.ru/ff0d40c4
CHUCTEeMAaTH3aIus 3HAHUI
20 KoutponbHas pa6ota Nel mo reme bubmmorexa [{OK
«BemecTBa 1 XUMHUYECKHE PEAKIIUN» 12.11.2025 | https://m.edsoo.ru/ff0d4290
Bozgyx — cmech razos. Cocras
21 BO3 Hy;a Kucnopog — snemeHnT u bubmorexa OK
Ayxa. po 18.11.2025 |  https:/m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H




dusnueckue ¥ XUMHYECKHUE
CBOICTBA KUCJIOPOJA (PEeaKIIu

Bbu6morexa IIOK

22
oKkucieHus, Topenue). [TonsaTue 00 19.11.2025 | https://m.edsoo.ru/ff0d4614
OKCHJIaxX
C 0
23 n;6oocoa£ I;OI/iIZIquH:;LI:?Hﬁ?{I;{Oiiz bubmorexa HOK
PATOPHIH TP ' 25.11.2025 | https:/m.edsoo.ru/ff0d497a
IIpuMeHenue kucnopoaa
TennoBoi 3(hHeKT XUMHIECKOM
24 pEaKLUH, TIOHATHE O bubmotexa IIOK
TEPMOXUMUYECKOM YPAaBHEHHUH, IK30- 26.11.2025 | https://m.edsoo.ru/ff0d4790
Y DHJOTEPMHYECKUX PEaKIIHIX
TonnuBo (HeTh, yroiab U METaH).
25 3ar HSHGI—EI/ICqI;OS yxa CIOCOOBI ()3r0 bubmorexa IOK
p AYRd, 02.12.2025 | https://m.edsoo.ru/ff0d4cda
MIPEIOTB pAIICHHS
[Ipaktuueckas padora Ne 3 mo Teme
26 «Hpon eHue 1 2061/1 aHUE bubmorexa OK
i P N 03.12.2025 | https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHUE €r0 CBOWCTBY
7 Bonopoag — anemeHT u mpoctoe bubmoreka [IOK
BeniectBo. Haxoxaenue B mpupone 09.12.2025 | https://m.edsoo.ru/ff0d4dd0
)
28 CBP(I)?ZP::::K;I : If) X(I)/I 1V;I/Itl{'fCII/I(II\{/IZHeHI/Ie bubmorexa HOK
popona. 1Ip 10.12.2025 | https://m.edsoo.ru/ff0d4dd0
BOJIOpO/Ia
29 [ToHsATHE O KUCTOTAX U COJAX bubmorexa HOK
16.12.2025 | https://m.edsoo.ru/ff0d50d2
30 CriocoObI OTydeHus BOJIOPO/Ia B bubmmorexa [{OK
nabopaTopuu 17.12.2025 | https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas pabota Ne 4 o reme
31 «[Tonyuenue u cobupanue BogopoIa bubmorexa OK
1 ’ 23.12.2025 | https://m.edsoo.ru/ff0d4{42

W3YUYEHHUE ETO CBOWCTBY»




MossipHblil 00bEM ra3oB. 3aKoH

Bbub6morexa IIOK

32
ABoraapo 24.12.2025 | https://m.edsoo.ru/ff0d542e
Brruncnennst o00bEMa, KOIHYECTBA
33 BEIIIECTBA T'a3a [0 €ro U3BECTHOM bubmiorexa IIOK
n i Y 13.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITH 00BEMY
Brrauncne 00BEMOB T'a30B 1O
34 b;t;ieﬁnlrﬁ ealf rn iar 001;301;6 bubmotexa [JOK
P et ° 14.01.2026 |  https:/m.edsoo.ru/ff0d5708
3aKOHAa 00BEMHBIX OTHOIIIEHUH Ta30B
35 DOU3NYECKUE U XUMUYECKUE bubmmoreka [IOK
CBOVICTBA BOJBI 20.01.2026 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 00 bubmumoreka [IOK
WHJUKATOpax 21.01.2026 | https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens.
37 Hacpimennabie 1 HeHACHIIIICHHBIS Bbu6morexa IIOK
pacTBOphI. MaccoBas 40JisI BEIlecTBa 27.01.2026 | https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTrueckas pabota Ne 5 mo Teme
33 «ITpuroroBiieHrEe pacTBOPOB C bubmmoreka [{OK
ONpeNEeNEHHON MACCOBOU JTOJIEH 28.01.2026 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTIO BELIECTBA)
39 KontponpHas pabora Ne2 o reme bubmotexa IIOK
«Kucnopon. Bonopoa. Bona» 03.02.2026 | https://m.edsoo.ru/ff0d6342
40 OKcupl: cocTaB, KJIacCu(puKanus, bu6moreka IIOK
HOMEHKJIaTypa 04.02.2026 | https://m.edsoo.ru/ff0d664e
H N
p | e s asiens B 10K
’ 10.02.2026 | https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCHIOB
42 OcHOBaHUs: cOCTaB, Kiaccuukaius, but6moreka [JOK
HOMEHKJIaTypa 11.02.2026 | https://m.edsoo.ru/ff0d67ca




43 ITonyyeHnue U XuMH4€eCKHE CBOMCTBA bu6mmorexa [IOK
OCHOBAHHI 17.02.2026 | https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocras, knaccuduxanusi, bu6moreka [JOK

44
HOMEHKJIAaTypa 18.02.2026 | https://m.edsoo.ru/ff0dfee2

45 [Tony4yeHnue U XuMH4YecKle CBOMCTBA bu6moteka [IOK
KHUCJIOT 24.02.2026 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMCHKIIATYPa,

46 CH(J)ICI/E)éLI; HISIH )e;ml[v{ XHI/n\leI/ItTIZSKI/Ie bubmorexa OK

y YHSHL 25.02.2026 | https:/m.edsoo.ru/00ad9474
CBOIiCTBa
[TpaxkTnueckas padota Ne 6. Perenue

A7 HKCIEPUMEHTANBHBIX 3a/1a4 110 TeMe bu6motexa [IOK
«OCHOBHBI€ KJIACCHI HEOPraHUYECKUX 03.03.2026 | https://m.edsoo.ru/00ad9b7c
COEIIMHEHUI»

r
IR I ——— Buumorera LIOK
. P 04.03.2026 | https://m.edsoo.ru/00ad9a50
CO€JIMHEeHUM

49 O06o01IeHue 1 cucTeMaTH3aIus bu6morexa [IOK
3HaHUU 10.03.2026 | https://m.edsoo.ru/00ad9cb2

50| "Oonoame xrmcon neoprammecer BaGmiorera LIOK

“n P 11.03.2026 | https://m.edsoo.ru/00ad9e1a
CO€JIMHEHUM
I1
51| sumarsocxu anewrton, Honstne buGmorera LIOK
' 17.03.2026 | https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX AJIEMEHTOB
[lepuoanyeckuii 3aK0H 1

57 [lepuoanyeckasi cucrema bu6motexa [IOK
XUMHUYECKUX 31emeHToB /. . 18.03.2026 | https://m.edsoo.ru/00ada52¢
MenneneeBa

53 [Teproasl, TPyMIbI, MOATPYIIIHI bubmorexa LHOK

PHOZBL, TPY » OATPY 31.03.2026 | https://m.edsoo.ru/00ada52¢




Crpoenune atomoB. CocTaB aTOMHBIX

Bbub6morexa IIOK

>4 anep. M3oTormsl 01.04.2026 | https://m.edsoo.ru/00ada342
CTpoeHue 3IEKTPOHHBIX 000JI04YEK
55 aTT(E)MOB SHGMGHTI())B [Tepuonuueckoit bubmiorexa IIOK
07.04.2026 | https://m.edsoo.ru/00ada6bc
cuctemsl [. . Menneneepa
XapaKTepucTuKa XUMHUECKOTO
56 AJIEMEHTA I10 €ro MOJIOKEHHUIO B bubmmoreka [JOK
[Tepuoamueckoii cucreme /. 1. 08.04.2026 | https://m.edsoo.ru/00ada824
Mengeneepa
3navenue [lepuoandeckoro 3akoHa
57 JUISL pa3BUTHUSL HAYKU U IPAKTUKH. []. bubmmorexa [IOK
N. MenneneeB — y4€HbIN, neaaror u 14.04.2026 | https://m.edsoo.ru/00ada96e
rpaKJaHuH
PesepBurlii ypok. O00011IeHIE 1
58 CHCTI;MaTmZIII)m 3HaHH;Iu / bubmiorexa IIOK
N 15.04.2026 | https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTta
KontponsHas pabora Ned mo teme
59 «Ctpoenne aToMa. XuUMUYECKasl bubmoreka [IOK
cBs13b» / Beepoccuiickas 21.04.2026 | https://m.edsoo.ru/00adb486
mpoBepovHas pabora
60 DJIEKTPOOTPUIIATEIIBHOCTH ATOMOB bu6moteka [IOK
XUMUYECKHUX DJIEMEHTOB 22.04.2026 | https://m.edsoo.ru/00adaab8
61 HonHas xuMu4ecKas CBSI3b bubmiorexa TIOK
28.04.2026 | https://m.edsoo.ru/00adac34
62 KoBaneHTHas nossipHasi XuMu4ecKast bubmmorexa [{OK
CBSI3b 29.04.2026 | https://m.edsoo.ru/00adaab8
63 KoBanenTtHas HenossipHas bubmmorexa [{OK
XUMHYECKas CBI3b 05.05.2026 | https://m.edsoo.ru/00adaab8
64 CTeleHb OKUCIICHUS bubmiorera TIOK
06.05.2026 | https://m.edsoo.ru/00adae28




65 OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC | but6mmoreka [JOK
peakuuun 12.05.2026 | https://m.edsoo.ru/00adb076

66 OKHCIUTENN U BOCCTAHOBUTENN 1 bubmotexa [JOK

13.05.2026 | https://m.edsoo.ru/00adb076

PesepBHbIii ypok. O0o0meHue u

67 CHUCTEMAaTH3aIus 3HAHUK 110 TeMe | bubmmoreka [IOK
«Ctpoenue atoma. XuMU4ecKas 19.05.2026 | https://m.edsoo.ru/00ad9cb2
CBSI3b)»

68 PesepBHbIii ypok. O0o0menue u | bu6moteka [IOK
cucTeMaTH3alus 3HaHU I 20.05.2026 | https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME




9 KUIACC

KosnuecTBo yacos DJIEKTPOHHBIE
Ne HMara nudposbie
Tema ypoka Konrtpoasnsbie | IlpakTnueckue
n/n Bcero U3yYeHUs oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

[Tepuonnyeckuii 3aKoH.

| [lepuoanueckas cucrema | bubmoreka [IOK
XUMHUYeCKuX 3yiemenToB /I, U. 02.09.2025 | https://m.edsoo.ru/00adb59e
MenpeineeBa
3aKOHOMEpPHOCTH B U3MEHEHUH

2 CBONMCTB XEIMI/I‘IGCKI/IX AJIEMEHTOB 1 bubmotexa [JOK

N 03.09.2025 | https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOJIOB

3 Knaccudukarus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOpPraHWYECKUX BELIECTB 09.09.2025 | https://m.edsoo.ru/00adb7e2

4 Bupl XuMU4ecKoM CBSI3U U THUITBI 1 but6moreka [JOK
KPUCTAJUIMYECKUX PEIIETOK 10.09.2025 | https://m.edsoo.ru/00adbac6
KonTponbHas pabora Nel mo Teme

I1 i 1 1

5 «IloBTOpEHUE U YriayOaeHue 3HaHUI 16.09.2025
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiacca

6 Knaccudukanus Xumuaeckux | bubmmoreka LIOK
peakuui 0 pa3IuYHbIM IIPU3HAKAM 17.09.2025 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUUYECKOU

7 €aKIUU HOH}II")FI/IC 0 TOMOT€HHBIX U 1 bubmotexa [JOK
PCAKIIH. 23.09.2025 | https://m.edsoo.ru/00adbe9a
TeTEPOTeHHBIX PEAKIUIX
[TonaTHE O XUMUYECKOM PAaBHOBECHU.

g @aKTOopHI, BIAUSIOIIHNE HA CKOPOCTh ] bu6mnorexa IIOK
XUMHUYECKON pEaKLUH U ITOJIOKEHUE 24.09.2025 | https://m.edsoo.ru/00adc28c

XUMHUYCCKOIro paBHOBECUSA




OKMCINTENBbHO-BOCCTAHOBUTEIILHEIE

bubmmoreka [JOK

IIPUMECHEHUE

? peaKkuu 30.09.2025 | https://m.edsoo.ru/00adcade
T -
10 | snccommaumn, Cromsssre 1 crabe Buorera LIOK
A HHAATUH. 01.10.2025 | https://m.edsoo.ru/00adcd68
AIEKTPOTHUTHI
11 Hounble ypaBHEHU peakLnil Brbmorexa HOK
yP peaKtt 07.10.2025 | https://m.edsoo.ru/00add448
X o
12| oomonamii » caere npeacTanenm BuGamorera LIOK
pvll 08.10.2025 | https://m.edsoo.ru/00add5d8
00 DJIEKTPOTUTUYCCKOMN TUCCOIIUAIINH
Xu €CKHUE CBOMCTBA COJIEH B CBETE
3| mporcrammcmmios BuGmorexa [{OK
pel o 14.10.2025 | https://m.edsoo.ru/00add8b2
AIEKTPOIUTHYECKOM TN CCOIUAIIUN
14 ITonsaTue o rugponuse coneu Brbmorexa HOK
p 15.10.2025 |  https://m.edsoo.ru/00add9d4
15 O0o001IeHNEe U CUCTeMaTH3AIUS but6moreka [JOK
3HAaHUU 21.10.2025 | https://m.edsoo.ru/00addd12
I1 §) Ne 1.
16 | cPememne oxcnepmmeTammEX BuGamorera LIOK
p 22.10.2025 | https://m.edsoo.ru/00addbfa
3amayy»
Kourpomnsaasa padora Ne2 mo Teme
17 «BE;I()T Hzgninlzlecxz;l ,I[I/ICZOHT/Ii[I/ISI Bubmmorexa OK
p ) 22.10.2025 | https://m.edsoo.ru/00addecO
XUMHUUYECKHE PEAKIIUU B PACTBOPAX»
06 .
18 | Xanrescue coofierns ms npamepe BuGamorera LIOK
P p 04.11.2025 | https://m.edsoo.ru/00addfe2
xJiopa
Xmopoomopona. ConsHas KUCIOTA,
19 XHMII;quII([HS CJ;OﬁCTBa HOJIy4EeHHE Bubmiorexa [IOK
’ yi ’ 05.11.2025 | https://m.edsoo.ru/00ade104




[TpakTrueckas pabota Ne 2 mo Teme

bu6morexa IIOK

20 «H()queHH,? COHfIHOH KHCIOTRL, 11.11.2025 | https://m.edsoo.ru/00ade348
M3y4YeHHE €€ CBOWCTBY
Breruucienus mo ypaBHEHUSM
21 XUMHYECKHUX peal}cllrl)nﬁ €CJI OJIMH U3 Bubmmorexa OK
’ 12.11.2025 | https://m.edsoo.ru/00ade488
peareHToB JaH B U30bITKE
2 OO6m1ast xapaKTepuCTHKA 3JIEMEHTOB bubmotexa [JOK
VIA-rpynmsl 18.11.2025 | https://m.edsoo.ru/00ade64a
ATIOTpOIHBIE MOAU(PHUKALIUH CEPHI.
73 Haxoxnenue cepbl v €€ COeTUHEHUI bub6moreka [JOK
B IIpupoje. XUMHUUYECKUE CBOMCTBA 19.11.2025 | https://m.edsoo.ru/00ade64a
cepol
24 CepoBo10po/1, CTPOEHUE, bubmmoreka [IOK
busnUecKkre 1 XMMUIECKHE CBOMCTBA 25.11.2025 | https://m.edsoo.ru/00ade802
Oxkcupsl cepol. CepHast KHCIOTA
25 (1)1431436:01(142 u xmfnquKHe CBOI;ICTBa bubmorexa [JOK
’ 26.11.2025 | https://m.edsoo.ru/00adea28
MpUMEHEHUE
XUMHYECKHE PEAKIUH, JIEKAIIUE B
OCHOBE MPOMBIIIUIEHHOT0 cr1oco0a
26 MOJIYYEHUSI CEPHOU KHCIOTHI. bu6motexa [IOK
XUMHYECKOE 3arpsi3HEHUE 02.12.2025 | https://m.edsoo.ru/00adec8a
OKpY’KaIOIIEH Cpelibl COEAUHEHUSIMU
cepbl
7 Brrauciaenne MmaccoBoi 10U BRIX0aa bubmmoreka [IOK
MPOJIYKTa PEaKIIUHU 03.12.2025 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTepucTUKa dJIEMEHTOB
73 VA-rpynnsi. A30T, pacnpocTpaHEeHue bubmmorexa [JOK
B IIpUpoje, PU3NUECKUe U 09.12.2025 | https://m.edsoo.ru/00adeeab

XUMHUYECKHE CBOMCTBA




AmMmuak, ero Gpu3ndecKue u

bu6morexa IIOK

29 XAMUHECRHIC CBONETRA, TOIyHemHe o 10.12.2025 |  https://m.edsoo.ru/00adf004
MIPUMEHCHUE
[TpakTraeckas padbora Ne 3 mo Teme

30 «IIT)OJI eHne aleMI/IaKa HM3Y4ECHHUE ero bubmorexa TIOK

o > 1YH 16.12.2025 | https://m.edsoo.rw/00adf180
CBOMCTB»

31 A3zoTHas KucioTa, e€ GU3nYecKue u bubmoreka [IOK
XHUMHUYECKHE CBOICTBA 17.12.2025 | https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KaU€CTBE MHUHEPAJbHBIX

32 no0peHnil. XUMUYECKOE Bubmmorexa OK
YAIODPCHHH. . 23.12.2025 | https:/m.edsoo.ru/00adf518
3arpsi3HEHNE OKPYKAIOIIEH CPEbI
COCIMHEHHSIMU a30Ta
®docdop. Oxcua dhocdopa (V) u

33 (1)00((11))0 pHaSI ann((l))Ta q)(blf:m(qez:me u bubmorexa HOK

p . 24.12.2025 | https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOMCTBA, MMOJTyYCHUE
HcnonszoBanue pocdaros B

34 KaueCcTBE MUHEPATbHBIX yI00PEHHUIA. bubmmoreka [IOK
3arpsi3HEHHE MPUPOTHON CpeIbl 13.01.2026 | https://m.edsoo.ru/00adfc20
dbocdatamu
VYraepon, pacipocTpaHeHHUE B

35 npu 1(D) );[ g)mnlr){eclee U XUMUYECKHUe bubmorexa [JOK

P P e 14.01.2026 | https://m.edsoo.ru/00adfd9c
CBOICTBa
Okcuibl yriaepojaa, ux GU3HuecKue u

36 XUMUYECKHE CBOMCTBA. bu6morexa IIOK
DKoIoruueckrue npodeMsl, 20.01.2026 | https://m.edsoo.ru/00adfebe
CBsA3aHHBIE C OKcuioM yriaepozaa (IV)

37 VYroJyibHas KUCI0Ta U €€ COJIN bubmotexa [IOK

21.01.2026 | https://m.edsoo.ru/00ae006¢




[TpakTrueckas pabota Ne 4 mo Teme
"TlosryueHue yriiekuciaoro rasa.

bub6morexa IIOK

38
KauecTtBeHHas peakius Ha KapOOHAT- 27.01.2026 | https://m.edsoo.ru/00ae027¢e
noH"

IlepBoHauanLHBIE HOHATHS 00
39 0 rI;HquCKHx BEIIECTBAX KaK O Brbmorexa HOK
p o 28.01.2026 | https://m.edsoo.ru/00ae054¢
COEIMHEHUSX YIiepo/ia
40 Kpemuuii u ero coeqnHeHus bubmmorexa LIOK
p 4 03.02.2026 | https://m.edsoo.ru/00aec080a
[TpakTuueckas padora Ne 5. Pemenue

A1 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmoreka [{OK
«Baxknaeniire HeMeTaJUIbl U UX 04.02.2026 | https://m.edsoo.ru/00ac0bf2
COEIUHEHUA»

KouTposnsaas padora Ne3 o teme
42 «Baxcll){eﬁmne I})IeMeTaJIJIH U UX Brbmorexa HOK
10.02.2026 | https://m.edsoo.ru/00ae0el8
COEIVHEHUD)
OO01mas xapakTepuCcTUKa XMMHYECKUX
3JIEMEHTOB — METAJIJIOB.

43 MeTtammmdeckas CBSI3b U bubmoreka [IOK
METAJUINYECKask KPUCTAIINY ECKas 11.02.2026 | https://m.edsoo.ru/00ael103e
pemérka. duznueckue CBOMCTBA
METAJIOB
XHUMHUYECKHE CBOMCTBA METAJIIIOB.

44 DIEKTPOXUMUYECKUI DI Bubmorexa LIOK

p . pA 17.02.2026 | https://m.edsoo.ru/00ael 156
HaIpPsHKCHUH METaIOB
O61mue crocoObl MOTy4YeHUs
MetaninoB. CruiaBbl. BeraucineHus mo

45 aBHEHUSIM XUMHYECKHUX PEaKIIUI Bubmiorexa HOK
yp peaKIui, 18.02.2026 | https://m.edsoo.ru/00ael 156

€CIIM O/IH U3 PEareHTOB COJACPKUT
IpUMecH




bubmmoreka [JOK

46 HonsTHe 0 KOPPO3HH METAIIOB 24.02.2026 | https://m.edsoo.ru/00ae1278
bu6morexa [IOK
47 [enorribre meTambr 25.02.2026 https://m.edsogm/Oanl4b2
48 OKcuibl ¥ TUIPOKCUABI HATPUS U bubmmoreka [IOK
KaJust 03.03.2026 | https://m.edsoo.ru/00ae14b2
49 [IlenouHO3EMENBHBIE METAIIIBI — bu6motexa [IOK
KaJIbIIUM U MarHui 04.03.2026 | https://m.edsoo.ru/00aelSe8
50 Baxxueiimue coenuHenus KaabIusa Eubmorexa ITOK
10.03.2026 | https://m.edsoo.ru/00ael5e8
51 O000111EHNE ¥ CUCTEMATH3ALIHS
3HAHUH 11.03.2026
57 JKEcTKOCTL BOABI U CITOCOOEI €€ bu6munorexa IIOK
YCTpaHEHUS 17.03.2026 | https://m.edsoo.ru/00ae1886
o
| S e
yerpancHus” 18.03.2026 | https://m.edsoo.ru/00aelae8
. bubmotexa [JOK
>4 Aol 31.03.2026 https://m.edsoclfru/Oan1064
55 AmoTepHbIe cBOICTBa OKCHIA U bubmmoreka [JOK
TUIPOKCHIA 01.04.2026 | https://m.edsoo.ru/00aelc64
bubmmoreka [IOK
36 Keneso 07.04.2026 https://m.edsogm/Oan1d86
57 Okcuibl, THIPOKCUIBI U COJIU XKeje3a bu6motexa [IOK
(IT) u xxene3a (II) 08.04.2026 | https://m.edsoo.ru/00ae35e6
53 O06o01IeHue 1 cucTeMaTH3aIs
3HaHUU 14.04.2026
59 [TpakTuueckas pabota Ne 7. Pemenue bu6motexa LIOK
SKCIEPUMEHTANBHBIX 3a7]a4 110 TEME 15.04.2026 | https://m.edsoo.ru/00ae3de8




«Ba)xHel1me MeTauibl U X
COEIUHEHUS

Brruucnenus mo YpPaBHCHHUAM
XUMHYCCKUX peaKHHﬁ, €CJI1 OJUH U3

60 peareHToB J]aH B U30BITKE WU 1 bubmmoreka LIOK
COJIEP)KUT NpUMeCH. Brruncienus 21.04.2026 | https://m.edsoo.ru/00ael750
MacCOBOMH JI0JIM BbIXO/a MPOAYKTa
peaKIuu
61 O0001IeHNE U cCUCTEMAaTH3aLUs 1
3HAHUHN 22.04.2026
KonTponbHas padora Ned o teme
62 «BaxneHnmme MeTajuibl U X 1 73.04.2026
COCIMHEHHUSD)
63 BemectBa u Mmatepuaisl B | bubmmoreka [JOK
MTOBCEITHEBHOM KU3HU YEJIOBEKA 29.04.2026 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE 1 bubmmoreka LIOK
OKpYXKaroIlen cpenbl 05.05.2026 | https://m.edsoo.ru/00ae4270
65 Ponp xumnu B penieHun | bubmmoreka LIOK
AKOJIOTHYECKUX MpodIeM 06.05.2026 | https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O00011eHNE U 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHUH 12.05.2026 | https://m.edsoo.ru/00ae0d0a
67 PesepBHbiii ypok. O0o01meHue u | bu6motexa [IOK
cUucTEMATU3alU 3HAHUH 13.05.2026 | https://m.edsoo.ru/00adb33c
63 PezepBubiii ypok. O0001IeHNE U | bu6motexa [IOK
CHUCTEMaTH3allHsl 3HAHUH 19.05.2026 | https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O TIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus: 8-i kinacc: 6a30BbIN YpOBEHB: YUEOHUK; S-¢ u3ganue, nepepadorannoe ["adbpuensa O.C., Octpoymor WN.T'.,

CnankoB C.A. Axkunonepuoe obmiectBo «M3narensctBo «IIpocBemenne»

» Xumusi: 9-i kiacc: 6a30BbIi ypoBeHb: yUeOHUK; S-¢ uznanue, nepepadorantoe ["adbpuensa O.C., Octpoymon W.T".,

Cnankos C.A. AkunonepHoe oduiectBo «M3aarensctBo «lIpocBenienue»

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA



» Xumusi: 8-i kinacc: 6a30BbIN YpOBEHB: YUEOHUK; S-¢ u3ganue, nepepadborannoe ["abpuensn O.C., Octpoymon WN.T'.,
CnanxoB C.A. AkimmonepHoe oomectBo «M3narensctBo «IIpocsemienuey
» Xumust: 9-i kinacc: 6a30BbIN YpOBEHB: YUEOHUK; S-¢ u3ganue, nepepadorannoe ["abpuensn O.C., Octpoymon N.T'.,

CnanxoB C.A. AkrmonepHoe o6miectBo «M3marensctBo «lIpocBemnenne»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://multiurok.ru/
https://infourok.ru/
https://oge.sdamgia.ru/
https://interneturok.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/



[Tpunoxenune No2

Ne Tema ypoka Kosmuectso yacos NeKTPOHHbIE LMdpOoBbie 06pa3oBaTe/bHbIE PecypChbl
Bcero N3 mux U3 mux
KOHTPOJIbHBIX OPaKTUYECKUX
pabot pabot
8 kiace
Pa3nen 1. [lepBoHavyajibHble XUMHYECKUE TIOHSATHS
1 XuMus — BaxkHast 00J1acTh
eCTECTBO3HAHUS U HpaKTI/IquKOﬁ 5 2 BI/I6HI/IOTCKa HOK httDS://m.edSOO.I'U/7f418370
JESTeIbHOCTH YeJIOBEKa
2 BelecTBa H XUMUYECKHE PEAKIIHH 15 1 bu6moreka [{OK https:/m.edsoo.ru/7f41837¢
Pa3nen 2. BaxkHelnue npeacTaBuTe 1M HEOPraHUYeCKMX BeleCTB
1 Bosnyx. Kucnopox. Honstue 06 6 bu6mmoreka [{OK https://m.edsoo.ru/7f41837¢
OKCHJax
2 Bonopox. Honatue 0 KuCIOTaxX A 8 1 bubmoTeka I{OK https:/m.edsoo.ru/7f41837¢
COJISIX
3 Bona. Pacteope1. [Tonstue 06 5 1 1 but6mmoreka I{OK https:/m.edsoo.ru/7f41837¢
OCHOBaHUSIX
4 OCHOBHEIE KIIACCEI HEOPTaHMECKHX 11 1 1 but6immoreka I{OK https:/m.edsoo.ru/7f41837¢
COCMHEHUMN
Paspnea 3. llepuoguueckuii 3akon u llepunoanyeckas cucrema xumudeckux 3j1emeHToB /. U. Menaneneesa. CTpoeHue aToMoB.
Xumuyeckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaK Ul
1 [Tepuognueckuii 3aK0H 1
Ilepuopmraecxas cucTema 7 bu6moreka [IOK https://m.edsoo.ru/7f41837¢
XUMHYECKuX ajieMeHToB /1. 1.
MenneneeBa. CtpoeHue aToma
2 XuMpraeckas CBssh. OKHCIHTENEHO- 8 2 bubmoTeka I{OK https:/m.edsoo.ru/7f41837¢

BOCCTAHOBUTCIIbHBIC PCAKIIUU




9 kaacc

Pazgea 1. BemecTBO 1 XMMHYECKHE PeaKIMH

[ToBTOpEHUE 1 yriybieHne 3SHaHUH

5 1 bu6moreka [{OK https://m.edsoo.ru/7f41a636
OCHOBHBIX pPa3aciioB Kypca 8 KJacca
OcHOBHBIE 3aKOHOMEPHOCTH 4 Bubmioteka LOK https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEaKIUi
ONEKTPOIMTHIECKas TUCCOLUALIHA. 8 1 | Bu6maorexa LIOK hitps:/m.edsoo.ru/7f41a636

XUMHUYECKHE PEAKLIMHU B PACTBOpAX

Pa3gea 2. Hemeranuabl 1 X coeIMHEHUA

OO61as XxapakTepuCcTUKa XUMHUY €CKUX

4 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41a636
anemeHTOB VIIA-rpynmsl. ["amorenst
OO61as XxapakTepuCcTUKa XUMHUY €CKUX
snementoB VIA-rpymmbr. Cepa 1 eé 6 bu6moreka LIOK https:/m.edsoo.ru/7f41a636
COEMHEHHUS
OOm1as xapakTepUCTUKA XUMUIECKIX
aneMenToB VA-Tpynmel. A3or, 7 1 bubmuoreka IIOK https://m.edsoo.ru/7f41a636
docdop 1 ux coeMHEHUS
OO01as xapakTepucTUKa XMMHY ECKUX

8 1 2 bub6immoreka I{OK https:/m.edsoo.ru/7f41a636

aneMmeHToB [VA-rpynmnsl. Yriepon u
KPEMHHU U UX COCIUHEHUS

Paznena 3. MeTaJsIBLI M X COCIHHECHUS

OOue cBOMCTBA METAIIOB

4

bubmuoreka IIOK https://m.edsoo.ru/7f41a636

Bakneiimue MeTaibl U UX

COCIHMHCHUA

16 1 2

bubmuoreka IIOK https://m.edsoo.ru/7f41a636

Pa3nen 4. XuMmus u okpyxaouas cpeaa




BGH_[eCTBa H MaTcpuralibl B )KU3HHU

YCJIOBCKA

bubmuoreka IIOK https://m.edsoo.ru/7f41a636
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