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INOACHUTEJ/IBHAS 3AIINCKA

IlporpaMma 1o XHMMHH OCHOBHOrO 00Iero 00pa3oBaHus (YIyONEHHBIA YpPOBEHB)
COCTaBJIcHa Ha OCHOBE TpeOOBaHWH K pe3ysbTaraM OCBOEHHS OCHOBHOM 00pa3oBaTeabHOM
IporpaMMbl OCHOBHOIO obuiero obpazoBanus, npeactaBieHHBIX B ®I'OC 00O, ¢ yuetom
denepanbHOi paboyeit IporpaMMebl BOCIIHTAHHUS.

IIporpamMma 1o XxuMHHU pa3paboTaHa ¢ [EbI0 OKA3aHHUss METOAUYECKON HOMOIIN YUUTENIO
B CO3JaHUM paboyel NporpamMMe! 110 yuyeOHOMY IIPEIMETY.

IIporpaMmma 1o XMMMU [a€T TpEACTABIEHHE O IeidX, oOIuel cTpaTerud OOGy4eHwus,
BOCIIUTAHWS M pa3BUTHA OOyYarOIIUXCS CpEACTBAMH yYeOHOro IpeaMeTa, OIpeaesser
00s3aTEILHOE IPEIMETHOE CONEPIKAHUE, €r0 CTPYKTYPY IO pasfieliaM U TeMaM, paclipeie/ieHue
[0  KjiaccaM, pEKOMEHAYEMYIO IIOCJIENOBATEIbHOCTh HM3YyUYEHHUS XHMHH C  YYETOM
MEXNPEAMETHBIX M BHYTPHUIIDEIMETHBIX CBSI3ed, JIOTMKH Y4eOHOro Iporecca, BO3PACTHBIX
ocobeHHOCTel oOydaronmxcs. B mporpaMme 1mo XMMUM YUHTHIBAIOTCA BO3MOXHOCTH y4eOHOIO
npeaMeTa B peanu3audd TpeOOBaHUM K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM H
INPEIMETHBIM pe3yibraTaM oOOyueHHs ¥ B (OpPMHUPOBAHMM OCHOBHBIX BHIOB Y4eGHO-
II03HABATENILHOM JAESATENBHOCTH 00Y4aloIEerocs o0 OCBOCHUIO YUeOHOTO COIepKaHuUS.

W3syuenne XMMHMH Ha YpPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHWS OPHEHTHPOBAHO Ha
OOIIEKYIbTYPHYIO — IIOJTOTOBKY, HEOOXOIMMYIO Ui  BEIPAOOTKM  MHPOBO33PEHYECKHX
OPHUEHTHPOB, Pa3BUTHA HHTEJUIEKTYyAJIBHBIX CIIOCOOHOCTEH W HMHTEPECOB OOYYarOLIUXCS, Ha
IPOJOJ/KEHME 00y4eHHsI Ha YPOBHE CpeHEro 06Iuero 06pa3oBanHusl.

3HaHKe XMMHUHM CIIy’KUT OCHOBOH 1M HOpMHUPOBAHUS MUPOBO33PEHUS 00YYAIOLIEr0cs, €ro
MPEACTaBICHUH O MATEPUAIIBHOM €IMHCTBE MHPA, BAXHYIO POJIb UTPAIOT HOPMUPYEMBIC XUMHUEH
IIPEJICTABJICHHS O IIPEBPAICHUAX JHEPTUHU U BEIIECTB B MPUPOJIE, O MYTAX PELICHUS [JI00ATbHBIX
npobjieM  YCTOMYMBOTO  pasBUTHsS  YEJNOBEYECTBA —  CHIPLEBOM,  DHEPreTHYECKOH,
OPOJOBOJNLCTBEHHON  mpobiieM, HpobieMBl  3KOJIOTHYECKOM  0e30macHOCTH, mpobieM
3JIPaBOOXPAHCHHUS.

UzyueHue Xumumu:

CIIOCOOCTBYET peald3alliyl BO3MOXKHOCTEH JJIsl CAMOPa3BUTHS U (POPMUPOBAHHS KYJILTYPbI
JMYHOCTH 00yYaroLMXcs, UX 00Ieil U QyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJaJ B pOPMHPOBaHUE MBINUICHHS U TBOPYECKUX CITOCOGHOCTEH 0Oydaromuxcs,
HaBBIKOB  HX  CaMOCTOATENBHOM  y4eOHOM  JNEATENBHOCTH, OKCICPHUMEHTAIBHBIX U
UCCIIEIOBATENILCKAX YMEHHM, HEOOXOAMMBIX KaK B IIOBCEJHCBHOM JKM3HH, TaK H B
1podecCHOHANBHOM AeATENbHOCTH;

3HAKOMHUT CO CIeNU(UKONH HAyYHOTO MBIIUICHHUS, 3aK/Ia/IBIBACT OCHOBEI MIPEACTABICHHHA O
CAMHCTBE IMPUPOIBI M YECIIOBEKA, SBJIACTCS KIFOYEBHLIM 3TAalloOM B GOPMHUPOBAHUH €CTCCTBEHHO-
Hay4HOH rpaMOTHOCTH 00yYaIOLIHXCS;

CocoOCTByeT (OPMHPOBAHMIO IICHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAYYHBIM
3HaHWSIM, K MPHPOJE, K YeJIOBEKY, BHOCHT CBOH BKIAJ B 3KOJOTHYECKOEe oOpa3oBaHme
00yJaromuxcs.

JlaHHBIC HampaBleHUs B OOYYeHHH XMMHH OOECTIEYHBAIOTCH CHENUGUKON colepKaHus
IpeaMeTa, KOTOPBIH SABISETCA MEAATOTHYECKH aJallTUPOBAHHBIM OTPAXKEHHEM OIPEIEICHHOTO
JTana pa3BUTHUS XUMHH.

Yry6néHnslil Kype XMMHH OCHOBHOTO 00LIero o6pa3oBaHus OPUEHTHPOBAH Ha OCBOEHUE
00y4arOMUMHUCS CHCTEMBI IIEPBOHAYANBHBIX MOHATHH XUMHH, OCHOB HEOPTaHHYECKOM XHMMMUH,
OCHOBOITOJIATAIOIINX MPEACTAaBICHUN OOIEH XWMHUM U OTHENBHBIX 3HAYMUMBIX ITOHSTHIHA
OpPraHUYECKON XUMMUH.

CrpykTypa conepikaHHs MPOrpaMMbI [0 XUMHH CHOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ usydenuro. ConepixaHue CKIAABIBACTCA M3 CHUCTEMBI MOHATHH O XHMHYECKOM
JJIEMEHTE M BEIIECTBE M CHUCTEMBI INOHATUH O XuUMHYecKoi peakiud. O0e 3TH CHCTEMBI
OpPraHU30BaHbI 110 IPUHLMITY [TOCIEAOBATEIFHOTO PA3BUTHS 3HAHUN Ha OCHOBE TEOPETHUECKUX
IIPEJCTABICHUH Pa3HOIO YPOBHSL:



aTOMHO-MOJIEKYJIIPHOM TEOpUH KaK OCHOBBI BCEIO €CTECTBO3HAHMS,

Ilepronuyeckoro 3axona J[.1. MeneneeBa kak OCHOBHOIO 3aKOHA XHMUH;

YUYCHHS O CTPOCHUHU aTOMa M XHMHUYECKOM CBA3M;

IPEACTABICHUN 00 IEKTPOIUTHUECKON TUCCOIMAUKH BELIECTB B PACTBOPAX;

0 XMMHYECKOH KHHETHKE U TEPMOAMHAMHUKE.

B ocHoBy TeopeTHueckux 3HAHHMH IOJIOXKEHBI IMIIMPUYECKHM IIOJNYYEHHBIE (DAKTBHL
Teopernyeckre 3HaHHSA pa3BUBAIOTCSA IMOCIENOBATENBHO OT OJHOTO YPOBHA K IPYroMy
1 00eCcIIeyrBalOT OOYHArOIUMCS BO3MOXXHOCTH OOBSCHATH M IPOTHO3MPOBATH CBOWCTBA,
CTPOEHHUE M 00JIACTH NPAKTHIECKOTO MPUMEHEHHUS H3Y4aeMEIX BEIIECTB.

OcBoeHHe coliepKaHus TIPOrPaMMBbI [10 XUMHUH TIPOMCXOJUT ¢ HCIIOIb30BAHUEM 3HAHHMM U3
paHee M3y4EHHBIX YYEOHBIX NPEIMETOB: OKPYXXAIOINUi MHp, OHOJOTHA, (H3KKa, MaTeMaTuKa,
reorpa@us, TEXHOJIOTHS, HCTOPHSL.

[Iporpamma ocHOBHOro o0Omero o0pa3oBaHusi MO XUMHH (YrIyONEHHBIH YPOBEHB)
OPHEHTUPOBAHA Ha COXpaHEHHE (YHIaMEHTAJIBHOTO XapakTepa 00pa3oBaHHs, CHEHUADUKH
y4eOHOTO mpeaMeTa U O0eCleYeHHe YCHEUIHOro oOOy4YeHHs Ha CIEAYIOIEM YPOBHE
obpasoBaHus. B mporpaMme O XMMHH peaqM3yeTcs pa3sBHBAIOIAA W  IPAKTHYECKas
HaMpaBJIeHHOCTh OOydYeHUs XUMUH, aupdepeHnranus obydeHns, BKIOYaromas npoduibHyo
IOATOTOBKY OOydYaromUxcsi M IOCTEAyIollee CaMOOIMpeNe/icHHe B BBEIOOPE HAIpaBICHHUS
00y4YeHHs B IpOPUIBHBIX KIacCax.

VYriiy6néHHoe u3yd4eHHe XUMHH CHOCOOCTBYET pealM3aly 3ahad NnpodeccHOHATBHOM
OpUEHTAllMM M HAaIpaBI€HO Ha IMPEAOCTaBICHHE BO3MOXKHOCTH KaKJIOMy OOydaromeMycs
IPOSBUTL CBOH HHTE/UIEKTyalbHBIE M TBOpPYECKHE CIIOCOOHOCTH MpH HU3YyHYEHUH Y4eOHOTO
npeaMeTa, HeoOXONUMBblE A TPOAO/DKCHHS 00pa3oBaHWsi M JAIbHEHIIEH TpymOBOM
JesTENbHOCTH.

ITporpamma mo xuMum (yriyOnEHHBIH YpOBEHB) MpeaHa3HAYEHA IS HCIONb30BAHHS B
00pa3oBaTeNbHBIX  OPraHM3AlUAX, PEATHIYIOMUX MporpaMMbl  AuddepeHInpOBaHHOrO
(yrmy6nénHoro, OpoQUIBHOTO) W3y4YEeHHS OTHEIBHBIX Y4YeOHBIX MPEJMETOB Ha YpOBHE
OCHOBHOTO0 0011er0 06pa3oBaHus.

OOGpasoBaTenbHble QYHKIMH XUMUH, H3y4aeMOl Ha yIiIyOIIeHHOM YPOBHE, PETH3YIOTCS B
npouecce (OpPMHpPOBAHUS 3HAHHN OCHOB XHMHYECKOM HAyKH KaK OOJIaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, 00JIACTU IPAKTHUECKOH IESTENHHOCTH 4€OBEKa M OJHOTO M3 KOMIIOHEHTOB
MHpPOBOM KyJNbTypel. 3afada y4eOHOTO TpeaMeTra COCTOMT B (OPMHPOBAHHH CHCTEMBI
XMMHYECKHMX 3HAHHH — BaXKHEHITUX (aKToB, MOHATHU, 3aKOHOB U TEOPETHYECKUX MOJIOKEHHH,
JOCTYIHBIX O0OOOILEHUII MHPOBO33PEHYECKOr0 XapakTepa, S3BIKA HAYKH, B IPHOOMIEHHH K
Hay4YHBIM METOIAaM II03HAaHHA IIPY U3yYEHHUH BEIIECTB U XMMHYECKHUX PeaKiuii, OpMHpPOBAHUH
U Pa3BUTHH IO3HABATEIBHBIX YMEHUN U CIIOCOOOB JIEATENHHOCTH U UX NPHUMEHEHHH B yueOHO-
IIO3HABATENLHON U Yy4eOHO-HCCIE0BATENbCKOM NeITENbHOCTH, OCBOCHHH MTPaBUII 6E30acHOro
oOpallleHHs C BEIIECTBAMH B IOBCEAHEBHOM XKH3HU.

Ilenu u3yd4eHHs XUMHH OTPAXAIOT HANPABIEHHOCTH OOyYeHHS HA pa3sBUTHE W
CaMOpPa3BUTHE JITYHOCTH, GOPMUPOBAHUE €€ HHTEIIEKTA U OOIIelH KyIbTYpEL.

W3ydenne XuMun HallpaBlIeHO Ha AOCTIKEHHUE CIIEYIOINX IIeIei:

(GopMUPOBaHHE HHTEIUIEKTYATbHO DPA3BHTOM JIMYHOCTH, FOTOBOM K €aMO0Opa3oBaHMIO,
COTPYIHUYECTBY, CaMOCTOATEIRPHOMY HPHHATHIO pELICHUH, CIOCOOHOM aganTHpOBaThCS K
OBICTPO MEHSIFOIIMCS YCIOBUSAM JKHU3HH,

($OpMHpPOBaHHE CHCTEMBI XHMHYECKMX 3HAHHM KaK KOMIIOHEHTA €CTECTBEHHO-HAy4HOM
KapTHHBI MHpPa, KaK OCHOBHI U1 IIOHUMaHHsS XHMUYECKOM CTOPOHBI SBICHUHA OKPY KAIOIIETO
MHpa, OCBOECHHE S3bIKa HAYKH;

npruoOIeHne 00yHalOMUXCsS K CaMOCTOATEIBHOM MO3HABATENBLHON U HCCIIEA0BATENBCKOM
AEATEILHOCTH, K HaydHbIM METOJaM I103HaHMS, (POpMHUpOBAHHE MOTHBAIlMH H pPa3BUTHE
CIOCOOHOCTEH K M3YYCHUIO XUMHH,

¢dopmupoBanue oOmmel (YHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
YHCIIe YMEHUH OOBSCHATE U OLCHUBATH SIBICHUS OKPYXKAIOLUICTO MHpA, MCIOJB3YS 3HAHHS U



OBIT, MOJIyYEHHBIE IPU HM3YHEHHUH XUMHUH, IPUMEHATH HX [pH pEeHIeHHH IpodieM B
ITOBCEAHEBHOM JKU3HU U TPYNOBOH AEITCIEHOCTH;

pasBuTHE y OOYYarOLIMXCS HHTEpeca K H3YUCHHIO XHMHH U cdepaMm IesTeIbHOCTH,
CBA3aHHBEIM C XMMHEH, MOTHBAIHSA K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO NpOdMiIs U
HANpaBJICHHOCTH JAJIBHEHIIEro 00y YeHuS;

OCO3HaHME IEHHOCTH XHMHUYECKUX 3HAHUH B JKH3HM YEIIOBEKa, ITOBBIIICHHE YPOBHS
OKOJIOTHYECKON KyJIBLTYpPBl, HENpHUSATUE ACHCTBUH, NMPUHOCAIUX Bpel OKpPYyXXaloLIeH cpeae U
30POBBIO JIFOJEH;

nprobpeTeHne 00yJarOIUMHUCS OIBITA CAMOIIO3HAHHS, KIFOYEBBIX HABBIKOB (KIHOYEBBIX
KOMITETEHIIMH ), HEOOXOAUMBIX IS Pa3iIMYHEBIX BUIOB JIEATENLHOCTH.

Ha yrnybnénnoe uszydenue yueOHOro mpeamera « XMMHs» OTBOAMTCA B 8 knacce — 102
vaca (3 yaca B Hefemo) U 9 kiaccax — 85 wacos (2,5 yaca B Henemo), Bcero 187 waca 3a asa
rojia o0y4eHus.

COJAEPKXAHUE OBYYEHUSA
8 KUIACC

IlepBoHaya/ibHble XHMHYECKHE OHATHSA

XuMus — BakHas 0ONACTh €CTECTBO3HAHMS W INPAKTHYECKOM NEATENLHOCTH YelIOBEKA.
[lpeamer xumuu. Ponp XHUMHH B Ku3HH 4YejoBeka. Kparkue cBelieHHS 00 MCTOPHH
BO3HUKHOBEHHUS ¥ PA3BUTHS XUMHUHU. XUMHUA B cUcTeMe HayK. Tena u BemecTBa. DU3HUCCKUE H
XHUMHYECKHE CBOMCTBA BEILECTB. ArperaTHbIE COCTOSHUS BelecTB. [IOHATHE O TEOPETHYESCKUX U
OMIIMPHUYECKHX METOAaX II0O3HAHUS B €CTECTBEHHBIX Haykax. [IpeAcTaBieHHsS O HAy4HOM
ITO3HAHUH Ha 3MIIMPUYECKOM YPOBHE: HAOMIOICHHE, H3MEPEHHE, DKCIIEPUMEHT, MOJICITHPOBAHHE,
BeIYMCIICHHE. [IpefcTaBieHHss O HAayYHOM IO3HAHMHM Ha TEOPETHYECKOM YpPOBHE: HAYYHBIE
¢axTel, IpobiieMa, THIOTE3a, TEOPHS, 3aKOH.

A3pix xumuu. UcTodHNKH XUMIYeCKO#H HHGOPMALIHH.

Ilonarne o mMeTomax paboThl ¢ XUMHUYECKHMH BelnecTBamu. OGOpyIOBaHME IIKOILHON
XUMHYECKOH naboparopuu. [IpaBuia 6e30nacHOro oOpalleHus ¢ BEMECTBAMH | J1ab0paTOPHBIM
000pyIOBaHHEM.

YucTele BemecTBa M cMecH. [lpupoiHbBle CMECH: BO3LYX, HPHPOAHBIA ra3, HeQTb,
IPUPOAHBIC BOMABI, FOPHBIE MOPOABI M MHHEpasibl. [IoHITHE O TOMOrEHHBIX H TE€TEPOTECHHBIX
cMmecsx. CrocoOwl pazaenenus cMeceii. O4nCTKA BEIIECTB.

BelecTBa M XMMHUYECKHE peakIUH. ATOMBI M MOIEKYJBL. XHUMHUECKHE JJIEMEHTEL
CHUMBOJIBI XMMHYECKUX 3JIeMeHTOB. [IpOCThie M CIIOKHEBIE BEIIECTBA. METANIbl U HEMETAIIEL.
BelecTBa MOJIEKYIAPHOIO U HEMOJIEKYIIPHOTO CTPOEHHSL.

Xumuueckas Qopmyna. BaneHTHOCTH AaTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BelnecTB. OIpeseneHrue BaJCHTHOCTH 3JICMEHTOB Mo  (dopMyiam
OHMHAPHBIX COEIUHEHUH M COCTaBleHHEe (GOPMYNT OHHAPHBIX COEAMHEHMH IO BAJEHTHOCTH
s1eMenToB. OTHOCHTENBbHAs aTOMHas Macca. OTHOCHTENIBHAS MOJIEKYJIIpHAs Macca. MaccoBas
JIOJIS1 XUMUYECKOTO 3JIEMEHTa B coeuHenun. Haxoxienune npocreiimei GopmyIibl BelecTra mo
MacCOBBIM JOJSM 3JIEMEHTOB.

KomuyectBo BemectBa. Monb. MospHas Macca. B3aMMOCBS3b KOJHYECTBA, MAacChl H
4HCIa CTPYKTYPHBIX €IMHHIl BELlECTBA. PacueTsl mo QopMmysaM XHMHYECKHX COCTUHEHH.
Monspras macca cmecH BemiecTB. MoJbHAs J0JI1 XHMHYECKOTO 3JIEMEHTa B COEIMHEHHH.
Haxoxnenue npocteiiimeit GopMyIibl BEIECTBA 10 MOJIBHBIM JOJISIM 3JIEMEHTOB.

®Dusnueckre M XMMHYECKHE SBICHUS. XUMHYECKAs PEaKius U €€ NPU3HaKH. Y CIOBHS
IPOTEKAHUS XUMHYECKHX peaKLHUi. 3aKOH COXpaHEHUS MacChl BEIIECTB. ATOMHO-MOJEKYJIApHas
teopus. JKu3Hp u gesrensHOCTE M.B. JlomMoHOCOBa. XuMHUYECKHE ypaBHEHMS. THUIIBI
XHMHYECKHX peakiui (COENUHEHMS, pa3/IoKEeHHs, 3aMeIIeHUs, oOMeHa). PacueTsl 1o
XHMMHYECKUM yPaBHEHUSM.



DKCMEpUMEHTAIbHOE U3yUCHHUE BELIECTB U SBJIEHHM. 3HAKOMCTBO ¢ XUMHYECKOH MOCY 0,
C mpaBuiamMu paboTEl B JaboOpaTOpUl M IpHeMaMd oOpalieHus ¢ JabopaToOpHBIM
obopynosanuem. Msydyennme u omnmcanwe (PU3MYECKHX CBOHCTB 0Opas’lloB HEOPraHHYECKHX
BEILECTB — METALIOB U HeMeTaJutoB. Habmonenne pusnueckux (miaBjieHne BoCKa, TasHUE b4,
pacTupaHue caxapa B CTYNKe, KUIICHHE U KOHIEHCAIVs BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
NpOKaTMBaHHEC MEIHOM NPOBOJIOKH, B3aMMOJEWCTBHE COABI MM Meja C CONIHON KHCIIOTOM)
sBieHud. O3HakoMyieHHe C oOpaslaMu BellecTB KonmdecTBoM 1 Monb. Habmomenue u
OIHCaHHUE NPU3HAKOB MPOTEKAHKUA XMMUYECKUX Peakui (pa3jioKeHHe caxapa, B3auMoIeiHCTBHE
CEpHO¥ KHCIIOTBI ¢ XJIOpuaoM Oapus, HoIydeHHe U pasnoxeHue ruapokcuaa meau (II) mpm
HarpeBaHUHU, B3aUMOJIEHCTBUE xKele3a C¢ pactBopoMm conu memu (II). UMsyuenwme crmocoGos
pazaeneHus cMmecel (C IOMONIBIO MarHuta, (HIBTPOBAHWE, BHINAPUBAHME, IUCTHIUIALNL,
xpomarorpadus), IpoBeCHAE OYUCTKH MOBapeHHOH conu. HabmroneHyue U onMcaHUE OMBITOB,
HIUTIOCTPHPYIOLINX 3aKOH COXPAaHEHHS MACCEHI.

Baknejimue npeacTaBuTE M HEOPraHHYECKHX BelleCTB

[IpencraBnenns o rasax. Bozmyx — cmech rasos. CocraB Bo3myxa. 3akoH ABOTaapo.
Momnspubii 066€M ra3oB. OTHOCHTENbHAs IUIOTHOCTL ra3oB. OIpejeieHHE OTHOCHTEILHOM
MOJICKYJIIPHOH MAacCChl ra3000pa3HOTO BEIIECTBA IO H3BECTHOM OTHOCHTEILHON ILTOTHOCTH.
OOBEMHBIE OTHOLIEHUS Ta30B IIPH XUMHUYECKHUX PEAKLIAX.

Kucnopon — amemeHT M mnpocroe BewlectBo. HaxokaeHume KHCIOpOAa B IIPHPOE,
(usnyeckre U XMMHUYECKHE CBOMCTBA (PeaKiuy TOPEHHs W OKUCIEHH). IIpoliecchl OKHCIEHHS B
xuBod mpupone. Oxcunpl. Ilpumenenue kucmopoga. CrnocoObl MONYYEHHS KHUCIOPOAA B
nabopatopu H NpomblieHHOCTH. [loHste o Karamuzatope. Kpyrosopor Kuciopoja B
npupoze. O30H — antotponHas MoxubuKauus kucnopona. O30HOBEIA CIOH, €ro 3HAUYEHHE IS
HBBIX OPraHU3MOB. Pazpyiiienre 030HOBOTO CITOS.

Tenmosor 20dexT XUMHUYECKONH pPEaKUHH, TEPMOXMMHYECKHE YPABHEHHSA, 3K30- H
SHIOTepMHYCCKHE peakuuH. TomnmBo. VMcmonp3oBaHue yriis M METaHa B KadecTBE TOILIMBA.
3arpsasHenyue Bo3ayxa. [lonsaTue o mapaukoBoM 3d)peKTe.

Bomopon — osnement m mpocroe BemecTBo. Haxoxmenwme Boaopoia B IPHPOJIE,
¢u3rYecKue U XUMHUYECKHE CBOMCTBA, IPYMEHEHHE, CIOCOOBI MoTyueHus. [IoHITHE 0 KHCTIOTax
1 consax. Mcrnonb3oBanre Boxoposia B KaueCTBE TOIUIMBA.

Bona. ®usuyeckue cBoiicTBa Bozsl. Bona kak pactsopurens. Pactsopel. Hacenmennsie u
HCHACBIIICHHBIE pacTBOPBEL. PacTBOpUMOCTH BewecTB B Bojae. DaKkTOpel, BIMSMIONIME HA
PacTBOPUMOCTh TBEPABIX U ra3000pa3HbIX BemecTB. CHocoObl BBIPAXKEHHS KOHIECHTPALHH
PacTBOPOB: MaccoBast JOJII DPACTBOPEHHOIO BEINECTBA, MOJIAPHAS KOHIEHTpanus. Poib
pPacTBOPOB B IIPUPOJIE U B KHU3HH YEIOBEKA.

X¥UMHUYECKHE CBOICTBA BOALL. [loHATHE 00 OCHOBaHUAX. IloHsATHE 00 UHIKMKATOpax.
Kpyrosopot Boasl B npupose. 3arpssHenre OpupoAHbIX BoA. OXpaHa M OYHCTKA MPHPOIHBIX
BOJ.

Knaccudpukanus Heopranudeckux coenunenudt. Oxcumpl. Krnaccubukanus OKCHIOB:
coneobpasyromue  (OCHOBHblE,  KHCIOTHBIE, amM(GOTEpHBIE) M  HECONEOOpa3yIOMIHe.
Mexnynapoasas HOMEHKIAaTypa OKCHAOB. TpUBHANLHBIE Ha3BaHHMSA OKCHAOB. ®Ouspueckue H
XapaKTepHBIE XHMHYECKHE CBOMCTBA OKCUIOB (B3aMMOJACUCTBHE € BOJOM, C KHCIOTaMH H
OCHOBaHHSAMHU, C APYTUMHU OKcHamH). [lonyuyeHne OKCHI0B. ~

[lousATHe O rMAPOKCHAAX — OCHOBAHHSX U KHCIOPOACOAEPIKAIMX KHCIOTaX. KucioTsr.
Knaccupukanus xuciaor. MexayHapoaHas HOMEHKIATypa M TPUBHAIBHBIE HA3BAHHS KHCIOT.
Du3nuYeCKHe W XUMHYECKHE CBOMCTBA KHUCIOT (B3aUMOJECHCTBHE C METAIAMH, C OKCHIAMH
METaJUIOB, OCHOBAHUSAMH M COJLIMH). Pan axtuBHocté metamnoB H.H. bekerora. ITonyyenue
kucioT. KucnoTel B mpupone, HpuMeHEHHE BaXKHENIIMX KUCIIOT.

OcHopanus. Knaccubukanmus OCHOBAHWM: INENTOYH M HEPACTBOPHMBIE OCHOBAHMA.
Mexnynapoanas HoMeHKJIaTypa ocHOBauuit. TpuBManbHEIE Ha3BaHus ocHoBanui. 1llenoun, ux
CBOMCTBa (B3aMMOJEHCTBHE C KHCIOTHBIMH OKCHAAMH, KHCIOTAMH H COJSIMH) U CIIOCOOEBI
nonyueHus. HepacTBopuMEBIe OCHOBaHHS, WX CBOWCTBA (B3aUMOJECHCTBHE ¢ KHCJIOTAMH) M



crnoco6sl nosyueHus. AmporepHocTh. [ToHsTHE 00 amboTepHBIX THApOKCHIaX (Ha IpUMepe
TMIPOKCHIOB UWHKA M AIIOMHMHHUS): XHMHUYECKHE CBOWCTBA (B3aMMOJAEHCTBUE C KHCIOTaMU MU
IIET0YaMH ) U TOJTyYEHUE.

Conu (cpennue, KUCIBIEe, OCHOBHEIE, MBOIHBIC). MeXayHapoaHas HOMEHKJIATypa COJei.
TpuBuanbHble Ha3BaHUS coliel. PU3NYECKHE U XapaKTEepPHbIE XUMUYECKHE CBOHMCTBA Ha IPUMEPE
cpeanux conel. [lonydyenue conei.

I'enerudeckast cBA3b MEXIy KIacCaMd HEOPraHUIECKUX COCTIUHEHHIH.

DKCIEpUMEHTATILHOE U3YYEHUE BEIIECCTB U SBJICHMIA:

KOJIMYECTBEHHOE OIIPEIENICHHE COZIep KaHusl KUCIOPOAa B BO3/IyXeE;

NOoJIy4eHue, coOupaHue, paclio3HaBaHUE U H3YYEHHE CBOIMCTB KHCIOPOa;

HaOJIFOCHUE B3aHMOJEHCTBHS BEUIECTB C KHCIOPOJOM M YCIOBHH BO3HHKHOBCHUS H
HpeKpaLEeHUs TOPEHUS,

O3HAKOMIJIEHHUE ¢ 00pa3amMu OKCHIOB U OIMCAaHKUE UX CBOHCTB;

[IOJIyYeHHE, COOMpaHUE, pacllO3HABAHUE U H3yUeHHE CBOMCTB BOAOPOAa (TOPEHHE);

B3aUMOJEHCTBHUE BoAopoaa ¢ okcuaoM Meau (II);

HCCIIEOBaHKE 0COOEHHOCTEH pacTBOPEHUS BEIIECTB C PA3INYHOMN pacTBOPUMOCTHIO;

IIPUTOTOBJIEHHE PACTBOPOB C OIPEACICHHON MacCOBOM JOJIEH paCTBOPEHHOI'O BELECTBA;

IIPUTOTOBJICHUE pPACTBOPOB C OIpEIeIeHHON MOJSpHON KOHIEHTpPAlUeil pacTBOPEHHOIO
BELIECTBA,;

B3aUMOJICHCTBHE BOABI C METAJUIAMH (HATPUEM U KAJIBITHEM );

oIpeieJIEHUE PaCTBOPOB KUCIIOT U MIEJI0YEH C IOMOIIBIO HHUKATOPOB;

uccienoBanne o0pa3noB HEOPraHUUECKNX BELUECTB PA3IMYHBIX KIACCOB;

u3ydeHue B3auMozeiicTBus okcuma menu (II) ¢ pacTBopoM CepHOU KUCHOTHI, KHCIIOT C
METAJJIaMH, peaKlUil HERTpaIN3aluy;

[IOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO MeTaula JpyTHM
U3 pacTBOpa COJIH;

B3aHMO/JIEHCTBHE THAPOKCH/A INHKA C paCTBOpaMU KHCIIOT H IIeNIoYei;

pellleHHe 3KCIEPHUMEHTATBHBIX 3a1ady 1o TeMe «OCHOBHBIE KJIAcChl HEOPTaHUYECKUX
COCIUHEHHU ).

Hepunoaudeckuii 3axoH H Ilepuonuyeckas cucremMa xumMHYeckHX 3JjeMeHTOB /I,
H. Menpaeneena

Crpoenne aToMoB. XumMudeckas cBi3b. OKHCIUTENEHO-BOCCTAHOBUTEIBHEIE PEAKIIHH.

IlepBble MONBITKH KIACCU(PHUKAIMKM XHMHYECKHX JJIeMEHTOB. [loHATHE O rpynmax
(ceMelcTBax) CXOMHBIX 3EMEHTOB: IIETOYHBIX M ILIEJOYHO3EMETBHBIX METalIaX, raIoreHax,
HUHEPTHBIX (OJIArOpOJHBIX) Taszax. ODJIEMEHTHI, KOTOpble 00pa3yroT aM(oTepHBIE OKCHIBI H
THJIPOKCUBL

Iepnoguyeckuit 3akon. OtkpeiTue [lepuommueckoro 3akona. [lepmommdeckas cucrema
xuMudeckux aeMeHToB [[. Y. Menneneesa. KopoTkoneproHas u ATHHHOIIEPUOIHAS HOPMEI
tabnuiel «Ilepuomndeckas cucrema xumudeckux snementoB JI. Y. Menneneesa». Ilepuonsr u
rpynnsl (A- 1 b-rpynmesr).

Crpoenne atomoB. CocTaB aTOMHBIX simep. M3oTombl. PanmoakTHBHOCTB. DNEKTPOHBHIL.
ONEKTPOHHAsT OpOUTaNb. DHEPreTHUeCKHe YPOBHH W TOAYPOBHU aroma: s-, p-, d-opOuramnm.
ONEKTPOHHbIE KOHQUIYpalliM W 3IeKTpOHHO-rpadmueckue GopMyisl atoMoB. Puzndeckuit
CMBICII IIOPSIAKOBOIO HOMEpPA, HOMEpa Iepuojia U Ipynnsl 3neMeHTa. CTpoeHue 3MeKTPOHHBIX
obonmouek aromMoB mepBbIXx 20 XxuMmudeckux oneMeHTOB Ilepuomumyeckoii cumctembr /I,
WM. MenzeneeBa: pacrnpenelcHHE 3JEKTPOHOB II0 3HEPTeTHYECKHM YPOBHSM, IOMYPOBHIM H
opoutansaM. @usndecknii cMpica [leproauyueckoro 3akoHa.

3aKOHOMEPHOCTH U3MEHCHHS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB IO I'pyHnaM U mnepuojiaMm. Vi3aMeHeHHne KUCIOTHO-OCHOBHBIX CBOMCTB
COCIUHEHUN XUMHYECKHX JJIEMEHTOB B MEPHOJAX K Ipylnax. XapaKTEpHUCTHKa XHMHYECKOIo
3JIEMEHTA 110 €ro noyioxxeHuto B [lepuoanyeckoii cucreme J1. . Menaeneesa.

3nauvenne llepuoaudeckoro 3axkona u Ilepronudeckoii CHCTEMBI XHMHYECKHUX 3JIEMEHTOB



JUIS pa3BUTHUS HayKU U IpakTuKu. /. V. MeHneneeB — y4EHBIH U rpaXkIaHUH.

ONEKTPOOTPHLATENFHOCTE  XUMHUYESCKHMX — JJIEMEHTOB. XHUMHYECKas CBs3b. Busl
XUMHMYCCKOM CBA3H: KOBAICHTHAs IOJSpHAs CBS3b, KOBAJICHTHAS HEMOJSpHAs CBsI3b, MOHHAS
CBA3b. Mexanu3mbl 06pa3oBaHusd KOBAJEHTHOM M HOHHOU CBS3U. DJNIEKTPOHHBIE H CTPYKTYPHBIE
(dopmy sl BerecTB. KaTHOHBI M aHHOHBL

Kpucrannugeckne n amopdHble BemecTBa. THUIBI KPUCTAUIHYECKHX PEIIETOK: HOHHAs,
aTOMHas, MOJEKYJISIpHAS U UX XapaKTePUCTHKH.

Crenenp oxucneHus. OmnpeneneHne CTENEHEH OKHUCIEHHS aTOMOB B OHMHApHBIX
coenuHeHUAX. OKHUCIMTENBFHO-BOCCTAHOBUTENBHEIE —PEaKIUuH. [Ipomecchl OKHCICHHSA U
BoccTaHoBIeHUA. Okxuciaurenu W BoccTaHoButTend. COCTaBIeHHE YpaBHEHHMH MPOCTHIX
OKHCITMTEIBHO-BOCCTAHOBUTENBHBIX PEaKMi U PacCTaHOBKA B HHUX KOI(PQPHIMEHTOB METOIOM
3JIEKTPOHHOTO OasnaHca.

OKcIepIMeHTaNbHOE H3YUCHHE BEIECTB U SBJICHHIA:

O3HAKOMIICHHE C 00pa3liaMi METAJIJIOB H HEMETAJLIOB;

MOJEIUPOBAHUE CTPOECHUS MOJIEKY] IPU IOMOLIM PUCYHKOB, MOJEJNEH, 3JI€KTPOHHBIX U
CTPYKTYPHBIX (GOpMYT;

IPOBEICHHE OIBITOB, WIUIIOCTPHUPYIOIIUX MPUMEPHl OKHCIHTEIHHO-BOCCTAHOBHUTEIBHBIX
peaknuit (rOpeHue, peaKiMy pa3IoKeHUs, COCTUHEHHS ).

MexnpeamMeTHbie CBI3H

Peanusanus MeXNpeqMeTHBIX CBsI3el MpU M3y4YEHHUH XUMHH B 8 Kilacce OCYIIECTBIISACTCS
Yepe3 UCHONIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH, MIPHHSATHIX B
OTJZIENIBHBIX €CTECTBEHHBIX HAyKaX.

O6mue ecTecTBEHHO-HAy4YHbIE MOHATHS: sBJeHHE (IIpolecc), HAY4HbIH (GakT, Iurnoresa,
TEOpHd, 3aKOH, aHAIMU3, CUHTE3, KJIacCU(UKAIKUs, TEPHOAUIHOCTD, HAOIIOACHUE, SKCIIEPUMEHT,
MOJIEJIUPOBaHUE, U3MEPEHHE, MOIEIID.

dusuka: ABJICHUS HPUPOIBI, (QU3WYECKHE SIBICHUSA, BEIIECTBO, TENO, (H3UYECKHUE
BEJIMYUHEI, €OHHMIBI HM3MEpeHUs, oO0BEM, Macca, arperaTHBIE COCTOSHHE BEIIECTBA, aToM,
3JIEKTPOH, IPOTOH, HEHTPOH, WOH, MOJIEKyJa, CTPOCHHUE Tra30B, JXXHUAKOCTEH M TBEPIBIX
(KpHCTAIIIMYECKUX) TEN, SMEKTPUUESCKU 3apsil, KOJIMYECTBO TEILIOTHL

buosnorus: 6uocdepa, potocunres, mporeccsl 00MeEHa BEIECTB.

leorpadusa: armocdepa, rugpocdhepa, MHHEPAIL, TOPHBIE IOPOALL, IIOJIE3HBIE
HCKOIaeMBbIe, TOILINBO, BOJHBIC PECYPCHI.

Texnomorus:  TexHochepa, HPOU3BOACTBO, XHMHYECKHME  TEXHOJOTHMH,  CBHIPHE,
KOHCTPYKLUHOHHBIE MaTEPHAITBL.

9 KJIACC

BemecTBo M XuMHYecKasi peakiust

IToBropeHne m yriyGneHne 3HaHHH OCHOBHEIX paszlesioB kypca 8 kiacca. CTpoeHue
atoMoB. CBOHCTBa aTOMOB XHMHYECKHX 3JIEMEHTOB, MX KOJIHMYECTBEHHBIE M KAYECTBEHHEBIE
XapaKTEepUCTHKU (panuyc, ANEKTPOOTPHUIIATEIBLHOCTD, SHEPrUs HOHM3AIINH).
IlocnenoBarenbHOCTE  3alIONTHEHUS IJMEKTPOHHBIX OpOMTANlelt aTOMOB MalbiX [EPHOIOB.
OcoOeHHOCTH  3aNOJHEHHsT OJICKTPOHHBIX — OopOuTameif aToMoB  OONBIIMX  MEPHOJIOB.
Ileproauyeckas cucTeMa XUMHYECKHX JJIEMEHTOB B CBETE IIPEICTABICHUH O CTPOCHHH aToMa.
CreneHp OKUCIICHUS M BAJICHTHOCTB. [Ipe/cTaBieHne O MEPHOAMYECKON 3aBUCHMOCTH CBOWUCTB
XHMMHYECKUX  3JIEMEHTOB  (3JIEKTPOOTPULIATEILHOCTh,  OKHCIUTEIEHO-BOCCTAHOBUTENBHEIE
CBOMCTBA, KMCJIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB U THPOKCHIOB) OT CTPOCHHUS aTOMa.

CtpoeHue BemecTBa. BemecTBa B TBEPIOM, XHIKOM M ra3000pa3’HOM COCTOSHHH. Bumbt
XMMHWYECKOH CBSI3U: MOHHAs, KOBAJCHTHas (HEMOJSApHas, MOJSApHAast); OOMEHHBIH U JOHOPHO-
aKUENTOPHBI MEXaHN3M 00pa30BaHKs KOBAJICHTHOMU CBS3H.

MexMoneKyisIpHble B3auMOoIeHCTBHS (BOXOPOAHASA CBA3b, CHIILI Ban-nep-Baansca). Tumsr
KPHUCTANIMYECKUX PEIIETOK — aTOMHAs, WOHHAs, META/UIMYECKas, MOJIEKYJspHas — |



OCOOEHHOCTH HMX CTPOEHHS. 3aBHCUMOCTH CBOMCTB BEWIECTBA OT THNA KPHCTAJIMYECKOMH
PELUETKH U BUAa XUMHUECKOH CBSI3H.

OCHOBHBIE 3aKOHOMEDHOCTM TNPOTEKaHWs XHUMHYeCKUX peaknui. Kiaccupukanms
XUMHYECKUX DpEaKIMi I0 pPas3JudHbIM INpH3HaKaM (10 YUCIy M COCTaBy YYaCTBYIOIIUX B
peaKuuy BEIIECTB, IO TEMIIOBOMY 3G QeKTy, M0 U3MEHEHHUIO CTENEHEH OKMCICHHS XMMUYECKUX
BJIEMCHTOB, II0 OOpAaTHMOCTH, MO YYaCTHIO KaTalu3aTropa, II0 arperaTHOMy COCTOSHHUIO
pearupyouux BEIeCTB).

DIeMEHTH XMMHUYECKOH TEPMOAMHAMHKH. DHEPreTHKa XUMUYECKHX peakumil. TemnoBoii
3¢dext Xumudyeckod peaknuu. OK30- M IHAOTEPMHYECKHE PEAKIHH, TEPMOXMMHYECKHE
ypaBHeHHs. 3aKoH ['ecca 1 ero cnencTBUA. BEIUCICHHS 10 TEPMOXUMHUYECKAM YPABHEHHUSM.,

IloHgaTe O CKOPOCTH XHMHMYECKOW peakiuu. 3aKOH OeHCTBYIOIMX Macc. MakTophl,
BIIUSIONTHE HA CKOPOCTh XUMHMYECKOH peakiuu. DHeprus akTuBauuu. [[oHATHE O Karaimse.
@epmeHTHL. THTHOUTOPEL.

IHonatue 06 06paTUMEBIX 1 HEOOPATUMBIX XUMHYECKHUX peaknusaX. [IoHITHE 0 XMMUYECKOM
paHOBecuy, npuHuun Jle [larense. YenoBus cMemeHnss XAMHYIECKOTO paBHOBecHA. DaKTOPHI,
BIIUSIONIUE HA COCTOSHHE XHUMHYECKOTO paBHOBecHs. [IporHo3upoBaHHE BO3MOXHOCTH
[IPOTEKAHWs XMMHUYECKUX IIPEBPAICHHHA B Pa3IMYHBIX YCIOBHUSX Ha OCHOBE IPEICTABIICHHHA 00
H3YYECHHBIX 3JIEMEHTaX XMMHYECKONH KHHETUKU U TEPMOIMHAMHUKH.

OKHCIIMTENBHO-BOCCTAHOBUTENbHEIE  peakuud.  OKHCIHTEILHO-BOCCTAHOBUTEBHEIE
CBOMCTBA XHMHMYECKHUX DJIEMEHTOB, 3aBUCHMOCTD OT CTETIEHH OKHMCJIEHHS. BaxKHbIE OKUCIUTENN U
BoccTaHOBHTENM.  IlepmaHranat kamms  (xapaktepuctuka). CocTaBleHue  ypaBHEHH
OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi C HCIOJb30BAHHEM METOAA DIIEKTPOHHOTO
Oayanca.

ONEeKTpOIMTHYECKas: JUCColManus. XWUMHYeCKHe peakudd B pacTBopax. leopus
ANEKTPOIMTHYIECKOMN nucconnanuu. PactBopenne kaxk ¢pusnko-xuMudeckuii npomecc. [lousatue o
THOpaTaX M KPUCTAUIOTUApATaX. OJEKTPONMTBI W HEINIEKTPONUTHL. KaTHOHBI, aHHOHEIL.
Mexanu3M AUCCONUALMHY BEWIECTB C PA3NUYHBIM BUIOM XUMUYECKOH cBs3u. CHIILHBIE K ClIa0ble
3J€KTponuTel. CTeneHb AUCCOLHUALlNY, KOHCTaHTa AUccondanun. MIOHHOEe IPOU3BENEHHE BOJIBL
Bomoponnslii nokasatens. UHIUKATOPHL. DIEKTPOIUTHYECKAS JUCCOLUAIMS KHCIIOT, OCHOBAHHM
U COTIEN.

Peaknuu wnoHHOro oOMeHa. VYCIOBHS MPOTEKAHHS pEAKIMi HOHHOro oOMeHa.
MounekynsapHsle, MONHBIE W COKpAlICHHBIE MOHHBIE ypaBHeHUs peakiuii. CBONWCTBAa KHUCIIOT,
OCHOBaHMH H COJIEH B CBETe MpPEICTABJICHHH 00 BIEKTPOIMTHYECKON AUCCOLHAIIUH.
KauecTBeHHEBIE peakuuy HA HOHEIL.

I'mapomus conell. MoHHBIE ypaBHEHHs THAPONH3a Coyieil. XapakTep Cpeibl B BOAHBIX
pacTBOpax CoJei.

OKCIIEpHMEHTAIPHOE HM3Yy4YCHHE BEIIECTB U SBICHUM: O3HAKOMIIEHHE C MOJEIAMH
KPUCTAUTHIECKAX PEHIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB M HeMeTawioB (rpadura u
aJMasa), CJIOXKHBIX BEIIECTB (XJIOPH/a HATPHS);

HCCIICTIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMUUYECKOH peakiinyl OT BO3AECHUCTBUS Pa3IMYHBIX
dbakTopoB;

OMBITHI, HIUIOCTPUPYIOIKE 0OPaTUMOCTh XUMHYECKHX PEAKITHIA;

UCCIICIOBAHME  JJICKTPOIIPOBOAHOCTH PACTBOPOB, IIpollecca JUCCOIHAIUH  KHCJIOT,
mesoueti U conei;

IOPOBCJICHAE OIBITOB, WUIIOCTPUPYIOIIUX NPU3HAKU MPOTEKAaHUS peaKUdid HOHHOTO
oOMeHa (0Opa3oBaHUe OCajiKa, BEIIENICHHUE ra3a, 00pa30BaHKeE BOJLL);

IIPUMEHEHHE HHIMKATOPOB (JIaKMyca, METHIIOpamka B PpeHoNITaIenHa) A1 OnpeaeIeHUs
XapakTepa Cpellbl B pacCTBOpax KUCJIOT, OCHOBAHHM U COJIEI;

IPOBEACHUE OIBITOB, WUIIOCTPHPYIOIIUX HPUMEPHl OKHCITUTENBHO-BOCCTAHOBUTEIIHHBIX
peaxuuii (ropeHne, peakiie pa3IoKeHus, COEAUHEHNS);

pacno3HaBaHHE HEOPraHMYECKUX BEIIECTB C IOMOUIBIO KAUYSCTBEHHBIX peakUnid Ha HOHEI,

pEIICHUEe SKCIEPUMEHTANBHBIX 3a7ad Mo TeMmaM: «OKHCIUTENBHO-BOCCTAHOBUTEIBHBIC



peaxknumy, «['uaponns coneit», « QNEKTPOTUTHYECKAS AUCCOLTUAIIHSY.

HemeTannabl H HX COeTHHEHHS

OObmas xapaktepuctuka HeMmeTaioB. OCOOEHHOCTH CTPOCHHS ATOMOB XHMHMYECKHX
JJIEMEHTOB, IIPOCTBIX BELIECTB, ALIOTpOmus. OKHCIUTENEHO-BOCCTAHOBUTENBHEIE CBONCTBa
HeMmeTaiuoB. CpaBHUTENIbHAS XapaKTEPUCTUKA COSAUMHEHHH HEMETAIIOB.

Obmas xapaktepuctiuka ranoreHoB. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
crenend okucieHus. CtpoeHne U Qusnyeckue CBOHCTBA IPOCTHIX BEIIECTB — TaJIOTEHOB.
XuMudeckue cBoiicTBa Ha IpuMepe xyiopa (B3auMOAEHCTBHE C MeETAIaMH, HeMeTalaMu,
BoOH, mienodamu). Xiopoeomopon. ConsHas KHCIOTa, XHMHYECKHE CBOWCTBA, IMOJIyYEHHE,
npuMeHeHue. JIeicTBrE XI10pa U XJIOPOBOIOPO/Ia Ha OpraHM3M deJloBeKa. BakHeHue XIopHu bl
U MX HaxoxzaeHue B mpupoze. IlonsTre o kucnoponcogepxamx KUCIOTaxX XjIopa U UX COJsX.

VVIA-rpynnel. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTEINEHH OKHCIICHMS.
CrpoeHue u ¢uznyeckue CBOMCTBA MPOCTBHIX BEIUECTB — KHUCIOPOJA W CepPbl. AIUIOTPONHEBIE
MOAMOUKAIMY KHCJIOpOJAa W Cepbl. XUMHYECKHE CBOMCTBA cepbl (B3aMMOIEHCTBHE C
HEMETA/LIaMH, METaUIaMH, KOHIIEHTPUPOBAaHHBIMM a30THOM U  CEpHOM  KHCIOTaMH).
CepoBozopon, cCTpocHHE, (QU3UYECKHE H  XUMHYECKHE CBOMcTBa  (KHCJIOTHBIE H
BOCCTaHOBUTENIBHBIE CBOHCTBA). OKCHUIBI cepbl KaK MPEACTABUTENH KHCIOTHBIX OKCHIOB.
Cepnucras kuciora u ee conu. CepHas KAC/IOTa, GU3MYECKUE U XUMUYECKHE CBOicTBa (001IIe
KaK IIPEJCTaBUTENs Kilacca KUCIOT U cneuupudeckue). Comu cepHOM KHUCIOTH. XHUMHUYECKHE
peakuuuy, JIeXallue B OCHOBE IPOMBIIIIEHHOrO Crocoba IMOJIydeHHs CEPHON KUCHOTHI.
[IpencraBneHns 0 XUMHYECKOM NMPOU3BOJACTBE M CBS3aHHBIX ¢ HUM npodeccusx. [Ipumenenue
CEpHOH KHCIOTHL U cynbhaToB. KauecTBeHHBIE peakuuu Ha CyIbQHT-, cynbdua- u cyiabdar-
aHuoHBl. HaxoxeHue ceppl W ee COCNUHCHHH B MpHpoAe. XHMHYECKOE 3arps3HEHUe
OKpY>XaroIleH Cpeibl COEAUHEHUAMHU Cepbl (KUCIOTHBIE OXKAHU, 3aTps3HEHNE BO3yXa), CIIOCOOBI
€ro NpeoTBpalleHusl.

OO6was xapaktepucTuka 37eMeHTOB VA-rpynnbl. OcOoOEHHOCTH CTPOECHUS aTOMOB,
XapaKTepHBIE CTETICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHEe B TOpupoie, GulHyYeckne ¢ = XUMHYECKHE CBOMCTBA
(B3aUMOZEHCTBHE C MeETallllaMH, BOAOPOZOM, KUCIOpomoMm). KpyroBopor a3ora B HpHpOZE.
AmMuaxk, ero GuU3MYECKHe U XUMHYECKHE CBOUCTBA (OKHUCIEHHE, OCHOBHEIE CBOWCTBA BOJHOTO
pacTBopa), NPUMEHEHUE U IONydeHHe B JaOGOpaTOpHH M MPOMBIIUICHHOCTH. MloH aMMoHus,
JIOHOPHO-aKLENTOPHBIM MeXaHu3M ero obpazoBaHusa. Conu aMMOHMS, UX (U3AYECKHE U
XMMHYECKHE CBOMCTBa (pa3jioxkeHHE M B3aWMOJICHCTBHE CO INEIOYaMH), HPUMEHECHHUE.
KauectBennas peaxuus Ha nonsl amMmoHus. Oxcuapl azota (I, I1, 111, IV, V). AzoTucras Kuciora.
A30THad KHCIOTa, €€ I[oNydeHue, (GHU3NUYECKHEe W XUMHUYECKHE CBOHCTBa (oOlue Kax
IPEACTABHTENS Kiacca KHUCIOT M CHeNUPHYECKWe), IPUMEHEHHE. XHUMUYECKUE peaKluH,
JIe)KallMe B OCHOBE IMOJIy4eHHs a30THOM KUCIIOTHI B MPOMBIINICHHOCTH. HUTpaThl U HUTPHUTHIL.
KayecTBeHHBIE peakIM Ha HHUTpPAT- U HUTPUT-aHHOHBL. XHUMHYECKOE 3arps3HEHUe
OKpY’Karollel cpelibl COeANHEHUAMHU a30Ta (KUCIIOTHBIC JIOKIH, 3arpsi3HEHUE BO3JYyXa, MOYBHI U
BOJIOEMOB).

®ochop, amnorpornusle Moguduxauumu ¢dochopa (Genslii W KpacHbl  docdop),
dusndyeckne M XMMHYECKHEe CBOMCTBA (B3aUMOMEHCTBUE C META/UIaMM, KHCIOPOIOM,
rajoreHaMu, KOHIICHTPUPOBaHHBIMHU a30THOM U cepHol kucimotamu). Oxcuel pocdopa (111, V),
bochopHas kucnora, PUNIeCKUe U XUMUUECKHE CBONCTBA, MoryueHue. KayecTBeHHas peakilus
Ha ocar-uoHsl [IpencraBnenus o ranorenunax dbocdopa (111, V).

[lonaTue 0 MUHEpaIBHBIX yIOOpEeHUAX. A30THEIE, PochOpHBIE, KOMIUIEKCHBIE YI00pEHUSI.
XUMHYECKOE 3arpsA3HEHUE OKPY KAIOMIEH Cpeibl COeTMHEHUSIMU a30Ta U (ocdopa.

Obmas xapaktepucTuka 31eMeHTOB IVA-rpymmel. OcoGEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIE CTETICHN OKUCIICHHS.

VYrnepon, annorponnsie Mogudukanuu (rpadur, anmas, pyeped, rpapeH, HAaHOTPYOKH),
¢bu3NYeCKe W XHMHYECKHE CBOMCTBAa MPOCTHIX BEHIECTB (B3aMMOJEUCTBHE C META/IAMH,
HEMETa/UIaMH, KOHIIEHTPUPOBAaHHBIMH a30THOM U cepHOit kucnotamu). [lonsarue 06 ancopbuuu.



Kpyrosopot yrnepona B npupone. Oxcuasl yriepona, ux Gu3nyecKue U XUMHUIECKHE CBOUCTBA,
JEWCTBUE HA JKMBBIE OPraHU3MBI, IOJyYE€HHE U IPUMEHEHHE. DKOMOTHYECKHE IpOOJIeMBbI
aTMocdepsl, cBi3aHHbIE C¢ okcuaoMm yriepoxa (IV). VYronpHas KHCIOTa W €€ CONH, HX
¢u3uyeckue W XHUMHYECKHE CBOMCTBa, MONydeHHe U  npuMeHeHHe. KapOoHaThl,
I'HApoKapOOHAThI, UX cBoMcTBa. KauecTBeHHas peakuus Ha kapOonar-HoHBL Hcmonb3oBanue
KapOoHATOB B OBITY, MEUIIMHE, IPOMBIIUTCHHOCTH U CEJIBCKOM XO3SHCTBE.

IlepBoHayanpHble MOHATUS 00 OpPraHUYECKMX BELIECTBAX KaK O COCIUHEHHAX YINIEepoja:
yIJIE€BOAOPOABl (METaH, 3TaH, JTWJIEH, AUeTWIEH), 3TaHOJ, [JIMLEPHUH, YKCYCHas KHCIOTa.
IlpupoaHble UCTOYHUKH YITIEBOXOPOAOB (YIroJib, MPHUPOAHBIA ra3, HedTh), NMPOAYKTHI HX
nepepaboTKU, UX POMb B OBITY M HPOMBIIUICHHOCTH. [loHATHE O OHMOIOrMYECKH BaXXHBIX
OpPraHUYECKUX BEILIECTBAX — JXKUpax, Oeykax, yrieBojaX — M WMX pPOJIM B XKU3HU YEJOBEKA.
EMMHCTBO OpraHU4ecKux U HEOPraHHYECKUX COSAUHEHHU.

Kpemuuii, ero ¢usmueckne M XUMHYECKHE CBOMCTBa (B3aMMOICICTBHE C MeETallJlaMH,
KHCJIOPOJIOM, YIJIEPOJOM, TaJIOT€HaMH), [I0JTy4eHUE U IpUMEHEHKE. Polb KpeMHHUS B IIPUPOAE U
texauke. Oxcun kpemuus (IV), kpeMHHeBas KHUCIOTa, CHIMKATHL (PU3MUECKHE U XUMHYECKHE
CBOJCTBA, IOXy4YEHUE U MPUMEHEHHUE B OBITY H NPOMBIUUIEHHOCTH. BajkHelnue cTpouTenbHbBIE
MaTepHajbl: KEpaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. IIpobiemsl Oe3omacHOro
UCII0JIb30BaHHs CTPOUTEIBHBIX MAaTEPHAIOB B IOBCETHEBHOM JKU3HU.

bop. Ocobennoctn ctpoeHus aroma. OOmme TmnpeAcTaBieHUs O GUIHYECKUX U
XUMHUYECKUX CBOMCTBax. bopHas kucinora.

OKCIIEpUMEHTANIEHOE U3YYEHHUE BEIIECTB U SBJICHHIA:

O3HAKOMJIEHHE C 00pa3liaMy IPUPOJHEIX XJIOPUAOB (TaOTEHHUIOB);

IIPOBEIEHHUE OIBITOB, OTPAXKAIOMNX HHU3NUECKUE U XUMHUECKHE CBOWCTBA TAJIOTCHOB U HX
COCIMHCHMIA;

U3Y4YEHUE CBOMCTB COJITHOM KUCIIOTEI,

[IPOBEICHUE KAaYECTBEHHBIX peaKkIMil Ha XJIOpUJ-, OpOMHI- U HOJUA-UOHBI U HAOIIOACHHUE
IIPU3HAKOB UX IIPOTEKAHUS;

O3HAKOMJIEHHE ¢ 00pa3liaM#l CEPHI U €€ MIPUPOTHBIX COCIHHEHUH;

HabJoIeHue nporecca oOyTIIMBaHUS caxapa Moj ACHCTBHEM KOHIIEHTPHUPOBAHHOMN CEpHOMH
KUCJIOTHI;

M3y4EHHE XMMHYECKUX CBOHCTB pa30aBlIeHHON CEpHOM KUCIOTHI;

IIPOBEJCHUE KA4YeCTBEHHBIX pEaKIUui Ha CcynbQuA-, cyJspuT- U CyIbQar-HOHBI
U HaOMIOJeHHE IIPU3HAKOB UX IMPOTEKAHHS,

O3HAKOMJIEHHE ¢ (U3MYeCKHMMH CBolicTBamu asora, ¢ochopa ¥ HX COCOUHEHHH,
oOpa3uamu a30THEIX U GocHOpHEBIX y100peHHil;

IIOJTy4eHHe, cCoOupaHne, paclioO3HaBaHHE U U3y4YeHNE CBOWCTB aMMHaKa, U3y4eHHE CBOUCTB
COJICHt aMMOHHUS;

IIPOBEJICHUE KaYECTBEHHBIX PEaKIMil Ha HOH aMMOHUS, HUTPUT-, HUTPAT- ¥ PocdaT-uOHEI
U U3YUYECHHE IIPU3HAKOB UX IPOTEKAHMS,

HU3YYEHHUE B3aHUMOJEHCTBHUS KOHIEHTPUPOBAHHON a30THON KHUCIOTHI C MEABIO, CBOMCTB
thochopHOI KUCITIOTEL U €€ COJICH;

O3HAKOMJIEHHE C MOJISISIMHM KPHUCTAUTHYECKHX PEIIEeTOK anMasa, rpadura U Qyiiepena, ¢
IPOLIECCOM aACOPOLIMH pPAaCTBOPEHHBIX BEIIECTB AaKTHMBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IIPOTHBOra3a;

[0JIy4eHue, coOOUpaHue, paclio3HaBaHHE U U3YUYECHHE CBOMCTB YIJIEKHCIIOrO rasa;

IIPOBEJICHUE KA4YEeCTBEHHBIX peakuuii Ha KapOOHAaT- M CHJIMKAT-HOHBI M H3y4YeHUE
[IPU3HAKOB UX IPOTEKAHHUS;

H3y4YEHHE B3aNMHBIX [IpEBpalieHU KapOOHATOB U rUApOKapOOHATOB;

O3HAKOMJIEHHE C o0pa3laMH HNpUPOAHBIX KapOOHATOB M CHJIMKATOB, C IPOMyKIHEH
CHJIMKaTHOHN NMPOMBILIIEHHOCTH;

pelleHHe OKCIEPHMEHTaNBHBIX 3afad [0 TeMe «BaxHeiimue HeEMETaAUIBI M HX
COEIMHEHUS».



MetaJibl H UX COETHHEHUNA

O6mwme cpoiicTBa MeTayutoB. OO0Ias XapaKTepUCTHKA XUMUYECKHX 3JIEMEHTOB — METAILIOB
Ha OCHOBaHMHM WX IMONoXKeHHUd B Ilepuoguueckoil cucreMe XUMHYECKHX 3JeMEHTOB [l.
WM. MengeneeBa u cTpoeHus atomMoB. MeTanel A- 1 B-rpynn. CTpoeHue MpPOCTHIX BEIIECTB —
METaNI0B. MeTajinueckas cBA3b U METAJUINUECKas KpUCTaJUTHYecKas pelueTka (MIpHMUTHBHAS
KyOudeckas, OOBEMHO-ICHTPHPOBAaHHAsS KyOWueckas, TpaHCICHTPUPOBaHHAs KyOudeckas,
TeKCaroHajibHasg IIJOTHOYNAKOBaHHAs). 3aBUCHUMOCTh (U3UYECKUX CBOHCTB METAIOB OT
CTPOEHUS KPUCTAJJIOB. DJIEKTPOXUMUYECKUHN psl HanpshkeHuH mMeTawioB. OOUue XHMHUYECKUE
cBOMcTBa MeTa/uioB. OOLEe CcHOCOOBI IMOMYYEHHS METAUIOB, METALTYPrus. OJEeKTPOIH3
paciuiaBoB U PacTBOPOB COJNed Kak OOUH M3 CIOCOOOB MOJyueHHss MeTawioB. [loHsTne o
KOPpPO3HUH METAJLJIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT Koppo3uu. CruiaBel (CTallb, YYyTYH,
JIOparoMUHUH, OpoH3a). [IpruMeHeHre METaJUIOB U CILTABOB B OBITY W IPOMBIILICHHOCTH.

Memannwt A-zpynn

[Henoynble MeTaluIBL: mosioXeHue B [leproandeckoi cucTeMe XUMHUYECKUX 3lIeMeHTOB [1.
WM. MenneneeBa, cTpoeHHe UX aTOMOB, HAXOXJACHHE B Npupoje. PU3MYeCKHe U XUMHYECKHUE
CBOMCTBa (Ha MpUMepe HATpUs U Kawms), mojydenue. OKCHIBI U THAPOKCUIBI HATPHS M KATHSL.
IIpriMeHeH e IIETOYHBIX METAIUIOB U UX COeMHEHUM. Bromornueckas posib HATPHUs U KA.

[lenounoseMenpHble METAUIBI MarHUi W Kalpluit: mojioxenue B Ilepuommueckoit
CHCTeME XUMHYecKHX ayeMeHTOB [[. WM. MenpeneeBa, CTpoeHHE UX aTOMOB, HaXOXJICHHE B
npupoje. PusnyecKkre U XUMUYECKHE CBOWCTBA MarHus M Kaiblvs. Baxkueiine coeTuHEeHUS
KaJbllMs M MarHus (OKCHJI, THAPOKCHI, COJH), CBOWCTBa, IMpuUMeHeHHe. JKeCTKOCTh BOABI U
CIIocoObI €€ ycTpaHeHus. KpyroBopoT KaibUus B IPUPO/IE.

AmoMHUHHHA: TnonoxeHue B llepmommueckodl cHcTeMe XHMHYECKHX JJieMeHTOB [l.
WM. Menneneesa, cTpoeHHE aroMa, HaxoXAeHHe B Inpupoje. Dusznyeckue U XAMHUYCCKHE
CBOMCTBA aIOMUHHUA. AMPOTEpHBIE CBOMCTBA OKCHIA M THAPOKCHUIA alfoMUHU. [IpuMeHeHHe
ATIOMVHUS U €T0 CILIABOB.

Memannst b-zpynn

O6mass xapakTepUCTHKa METAUIOB b-Tpymnn (MoGOYHLIX TMOATPYII): TOJOKEHHE B
[leprnonudeckoit cucteme xumuueckux snnementoB JI. M. MeHneneeBa, 0COGEHHOCTH CTPOCHHUS
aTOMOB. fIBIE€HHUE «IIpOBasiay 3IEKTPOHA Ha MPHMEPE CTPOCHHS aTOMOB XpoMa, MeIH, cepebpa.
BanenTtHple cocTOsHMS aTOMOB d-3]IEMEHTOB, CTENIEHU OKHUCIEHHS aTOMOB B COEIMHEHHSX.
3aBHCHMOCTE KHCIIOTHO-OCHOBHEBIX CBOMCTB OKCHIOB M T'MIPOKCHIOB METALIOB OT 3HAYCHUSA
CTCIIEHM OKHMCIICHHs JJIEMEHTA B COEJUHEHWUM (HAa [OpUMEpe COEAMHEHUM Xpoma).
IlepBoHaYaIbHBIE IPEICTABICHUS O KOMILJIEKCHBIX COCAMHEHHUX.

Menp u cepebpo: cTpocHHE aTOMOB, cTeneHu okucieHus. OOuye KpaTkue IpeaACTaBIeHHs
0 GU3NYECKHX M XUMUYECKHX CBOMCTBAX MPOCTBIX BEUIECTB (B3aMMOIEWUCTBHE C KHCIOTAMMU-
OKMCIIUTENIAMH), 00 UX OKCHJAAX, TMJIPOKCHIAX M COJAX, HX mpuMeHeHuH. IIpencraBienus o6
aMMHAYHBIX KOMIUIEKcax cepebpa U menu. KauecTBeHHBIC peakiiuM Ha KaTHOHBI Meau (2+) |
cepedpa.

LlMHK: cTpoeHHE aroMa, CTEeNeHb OKHCIICHUS. XapaKTepHCTHKa (GHU3MYECKUX H
XUMHUYECKMX CBOMCTB, IpHUMEHEHWe, aM(OTEepHBIC CBOMCTBA OKCHIa ¥ THAPOKCHIA.
KayecTBeHHBIE peakIiy Ha KAaTHOHBI IIMHKA.

Xeneso: ctpoeHue aroMma, cTeneHu okucienus. Haxoxaenue B mpuponae. Ousndeckue u
XMMHYECKME CBOMCTBa XKeiesa, IpUMEHEHHe. buonormueckas ponb xene3a. OKCHIBL,
rugpokeuasl u coimd kenesa (II) m xenesza (III), ux cocrae, cBOMCTBA W TONYyYCHHE.
KauecTBeHHBIE peakIMU Ha KaTHOHBI xene3a (2+) u xenesa (3+). UyryH ¥ CTanb — CIUIaBHI
xeneza. IIpoMsBOACTBO dYyTyHa M CTaIH. OKOJOrMYECKHE MPOOJIEMbI, CBSI3aHHBIE C
METAJLTY prUYECKUMHU TIPOU3BOICTBAMH.

OKCIEpUMEHTATHHOE H3Y4YEHHE BEIIECTB U ABICHHUII:

O3HAKOMIIEHHUE C 00pa3llaMi METAJIOB U CIUIABOB, X (QU3MYECKHUMHU CBOMCTBAMU;

MOJIEIMPOBAHUE METAJUIMYECKONH KPHCTALTHICCKOM PEIIETKH;

HU3YYCHHE B3aUMOJCHCTBUS METAJIOB C BOJOH, C pacTBOpaMH COJIEH H KHCHOT,



UCCJICIOBAHME IIPOLIECCOB 3JIEKTpOJM3a pacTBOpoB xinopuga meau (II) m wmommpa xanws,
KOPpO3UH METAJUIOB,;

U3y4YeHHEe OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIOB KAaJIbIIMA M HATpUs C BOJAOH, HX
TUAPOKCHUIIOB — ¢ oKcuaoM yriaepona (IV) u kucnoramu;

U3y4YeHHE CBONCTB KapOOHATOB M FMAPOKapOOHATOB KaJbIHs, XKECTKOH BOMBI;

H3y4EHHE MIPOLECCOB MOJIyUYEHHs THIPOKCUIOB XKelle3a, HX XUMUYECKUX CBOHCTB;

U3y4YECHHE NPU3HAKOB MPOTEKaHUS KAYECTBEHHBIX peaklWi Ha HMOHBI (MarHHs, KalbIWs,
aJIOMUHUS], IMHKA, XKeJe3a (2+) u xkene3a (3+), menu (2+);

Ha0JroIEHUE U ONIMCaHUE OKpAIIMBaHUS IJIAMEHH HOHAMH HATPUS, KU U KaJIbIHS;

uccienoBanre aM(GOTEPHBIX CBOWCTB MIPOKCHAA AMOMUHUS, THApokcuaa xpoma (III) u
THJPOKCHUA [IUHKA;

pellieHre 3KCIIEpUMEHTANBHBIX 3a/1au 0 TeMe « BaxxHeinye MeTayuIbl U UX COEAUHEHUS Y.

XuMus u oKpyxKawmas cpeaa

BemectBa u MaTepHanibl B IIOBCEMHEBHOW JKH3HH UENOBEKa. BaxHeiinue BellecTBa U
MaTepHaibl, 00JIACTH MX NpPUMEHEHHUs. be30omacHoe HMCIONb30BaHUE BELIECTB U XUMHYECKUX
peakuui B ObITy. [lepBas HOMOIIB IPH XUMHYECKHX OXKOTaX W OTPABICHUSIX.

Hosble MaTepuansl v TexHoJOrud. [IpHHIKAIEL «3€ICHON XUMMMY.

OCHOBBI 3KOJOTMYECKOH TPaMOTHOCTH. XHMHS H 3[JOpPOBbE. 3HA4YEHHE M3Yy4aeMBIX
XUMHMYECKHX D3JIEMEHTOB M HUX COEAMHEHMH N1 (GYHKIMOHMPOBAaHUS OpPraHH3Ma YEJIOBEKa.
ITonsTre o0 310poBOM 00pase KU3HU.

XHUMHYECKOE 3arpsi3HEHUE OKpY Karollel cpeasl. JKOJIOTH4YecKue MpobIeMbl, CBSI3aHHBIE C
COCIMHEHUAMH yIJIepoJa, a30Ta, cepbl, Tshkenblx MetawioB. [loustue o ITJIK. Pons xumun B
PEIIEHUH 3KOJIOTUYECKUX TIpodIIeM.

OKcliepUMEeHTallbHOE M3YYCHHE BEIIECTB M SBJICHHN: O3HAaKOMIIEHME C 00pa3uamu
MaTEepHAIIOB (CTEKIIO, CIIIABBI METAJLIOB, NOJMMEPHBIE MaTepHAalIbl), ONIPE/IeIEHUE KHCIOTHOCTH
IPHPOJHBIX BOJA, MOJEIMPOBAHUE Mpouecca oOpa30BaHMS KHCIOTHOIO JOX4, U3y4YEHHE €T0
BO3JICHCTBUS Ha MaTepPUAITBIL.

IloBTOpeHue 1 0000meHNe 3HAHUH OCHOBHBIX pa3Je/ioB Kypcos 8-9 kiaaccos

[lepuomnueckuit 3axkoH u [lepuoandeckas cHUcTeMa XUMHUYECKUX BIIEMEHTOB B CBETE
IPEACTABICHUHA O CTPOCHHS aroMa. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XHMHYECKHX
3JIEMEHTOB U WX CO€AMHEHUH B IEPUOAAX U IPpyIIax.

CrpoeHue BelllecTBa B TBEPIOM, XKHUIAKOM U Ia3000pa3HOM COCTOSIHUH. BUabl XUMHUUYeCKO#H
CBS3H. 3aBHCHUMOCTh CBOMCTB BEIlECTBA OT THIA KPUCTAUIMYECKOH PELIETKH H BHIAA
XUMHYECKOH CBS3H.

Knaccudukanuss XuMHYeCKMX peakiuil MO pa3anyHbIM Mpu3Hakam. [IporsosupoBaHue
BO3MOXHOCTH IPOTEKAHUS XUMHYECKUX INPEBpAlLCHUH B pa3IMYHBIX YCIOBHUAX Ha OCHOBE
NPECTAaBICHUN XUMUYECKOH KHHETHKH U TEPMOTHHAMHUKH.

XuMHYeCKHe peaklWd B pacTBopax. lwuaponm3 coneit. Peakuuum okucieHus-
BOCCTAHOBJICHHS. DJIEKTPOIIH3.

CBoiicTBa KUCIIOT, OCHOBAaHWH U COJIell B CBETE IMPEACTaBICHUN 00 3MEKTPOIUTHIECCKON
JUCCONUAIUHA U OKUCIMTENbHO-BOCCTAHOBUTEIHHBIX PEAKITUAX.

Mesxcnpeomemmusie céazu

Peanuzanus MeXIpeqMETHBIX CBS3€H NMPU W3yUYCHHH XMUMHH B 9 Kiacce OCYIIECTBIIAETCS
qepe3 UCTOIb30BaHUE KaK 0OINX eCTeCTBEHHO-HAYYHbBIX MOHATHH, TaK U IOHSATHH, IPUHATHIX B
OTJIENBHBIX €CTECTBEHHBIX HAyKaX.

OO6mue ecTecTBEHHO-HAY4HBIC MMOHATHS: sBIeHHE (Tpoliecc), Hay4yHbId ¢akT, runoresa,
TEOpHsl, 3aKOH, aHATU3, CUHTE3, KIACCH(UKAIHS, TEPUOTUIHOCTD, HaOMOAEHNE, SKCIIEPUMEHT,
MOJICJINPOBAHHE, U3MEPEHHE, MOJIENb, TEXHOJIOTUS, MAaTEPUAIHL.

®usnka: BeniecTBo, T€No, GU3NUECKUE BETUYHUHBL, IUHUIBI U3MEPEHUS, Macca, 00BEM,
KOJIMYECTBO TEILJIOTHI, aTOMBI I MOJIEKYJIBI, arperaTHbIE COCTOSHUE BEIIECTBA, CTPOCHUE Ia30B,
XKHMJKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TeJ, KpUCTaJUIMYecKas pelleTKa, 3MEKTPOH, sSIpo
aToMa, IPOTOH, HEUTPOH, MOH, HYKIHJ, H30TONBL, KBAHTHI, PaHOaKTUBHOCTE, anbda-, Oeta- U



raMMma-u3JTyd4eHHe, OJIEKTPUYECKUH 3apsj, IPOBOAHHUKH, IOJMYIPOBOJHHUKU, IHUAIICKTPHUKH,
COJIHEUHBIHA CIEKTp, pa3ioxkeHHe OeIoro cBeTa B CIEKT).

buonorusa: oskocuctema, Ouocdepa, ¢orocuHTe3, TpoIEccHl OOMEHA  BELIECTB,
MHHepabHBIE Y 100PEHNUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATENILHBIE BEIIECTBA.

I'eorpagusa: armocdepa, runpocdepa, MuHepanbl, TrOpHbIE [OPOJABI, IOJE3HBIE
HCKOIIAEMBIE, TOILIIMBO, BOAHBIE PECYPCHI, IIJIaHETa 3eMJIS.

Texuomorus:  CTpOUTENBHBIE  TEXHOJOIHH, CENbCKOXO3AMCTBEHHBIE  TEXHOJIOTHH,
TEXHOJIOTHH JIEKTPOHHOHN MPOMBIIUIEHHOCTH, HAHOTEXHOJIOTHH.

IUIAHHPYEMBIE PE3YJIbTATBI OCBOEHHS TPOTPAMMBI ITO XMMUH
HA YPOBHE OCHOBHOT'O OBILEI'O OFPA30BAHUS (YIJIYBJIEHHBII
YPOBEHE)

JIMYHOCTHBIE PE3YJIbTATBI

JlnuHOCTHBIE pe3yJbTaThl OCBOCHHSI MPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHus
JOCTHUTAIOTC B X0Je 00Y4YEeHHs XUMUHU B €IUHCTBE Y4eOHOU M BOCIHMTATENBHOM JEATEILHOCTH
00pa3oBaTeNbHON  OpraHM3alMd B  COOTBETCTBHH C  TPAJUUMOHHBIMH  POCCHUCKMMHU
COLIMOKYIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, IIPUHATBHIMH B OOINECTBE
NpaBUIaMH ¥ HOPMaMH TOBEIECHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOINO3HAHUS, CaMOPa3BUTHUS
U COLMANM3AINY 00yYaromuxcs.

JIM4YHOCTHBIE PE3YNBTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIMXCS PYKOBOACTBOBATELCH
CHCTEMOM IIO3UTHBHBIX LIEHHOCTHBIX OPUEHTAIlWM M pacHIdpeHHE OIBITa NEATEIHHOCTH Ha ee
OCHOBE, B TOM YHCJIE B HaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

IPOSBICHAE LCHHOCTHOIO OTHOIIEHHMS K OTE€YECTBEHHOMY KYIBTYPHOMY, HAy4yHOMY U
UCTOPUYECKOMY HAaCIICAUIO, IOHMMAHUE 3HAYCHUS] XUMUYECKOM HAYKU U TEXHOJIOTHU B XKU3HHU
COBPEMEHHOTO OOILECTBA, B PA3BUTHH SKOHOMHKH PoccHM U cBOero peruona;

2) rpa:kAAHCKOT0 BOCIIHTAHMA:

OPE/ICTABIEHUE O COLMAIBLHBIX HOPMax U IpaBWJIaX MEXITHYHOCTHBIX OTHOINECHHH B
KOJUICKTUBE, MPOSBIEHHE KOMMYHHKaTHBHOH KyJbTYpPsl B pa3’HOOOpa3HOM COBMECTHOIM
JIESTENbHOCTH;

CTPEMJICHHC K B3aMMONOHMMAHMIO U B3aHMOIIOMOILU B mpoliecce yueOHOH U BHEeyueOHOM
JIeSATEIBHOCTH;

TFOTOBHOCTh OLICHMBATh CBOE IIOBEJCHHE M IIOCTYNKHU CBOMX TOBApHUINEH C MO3MIMH
HPABCTBCHHEIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCICACTBHI [TOCTYIIKOB;

3) popmMHpOBAHHUS LEHHOCTH HAYYHOIO IIO3HAHMS:

MHPOBO33PEHYCCKHE  HPEJICTABICHHS O  BEIIECTBE M XMMHYECKOH  peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W HEOOXOJIMMBIC JJIS IMOHUMAaHHS
CYLIHOCTH HAay4HOH KapTUHBI MUPa;

OCO3HAHHWE IICHHOCTH HAy4YHOIO I[IO3HAaHUA [UId pa3BUTHS KaXJOro 4YeJloBeKa W
MPOU3BOAMTENILHBIX CHII OOIIECTBA B LIEJIOM, POJIH M MECTa HAYKH « XMMHUSA» B CHCTEME HAYYHBIX
IPEICTABJICHUH O 3aKOHOMEPHOCTSIX pa3BUTHS MPUPOIBI, B3AUMOCBSI3IX YCIIOBEKA C MPUPOIHOM
U TEXHOJIOTHYECKOH cpeioit;

NO3HABaTEIbHAS MOTHBALMA K HMHTEpeC K OOYUYEHMIO, TOTOBHOCTh U CIIOCOOHOCTH K
CaMOpasBUTHIO M CaMOOOpa3OBaHMIO, K HCCIIEAOBATENBCKOM JEATENLHOCTH, K OCO3HAHHOMY
BBIOODY HAIIpaBIEHUS U YPOBHS AabHEHIEro 00yyeHus;

4) BOCINTAHHSA KYJIbTYPbI 30POBbS:

OCO3HAaHUE UEHHOCTH XHM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO, YCTaHOBKA
Ha 370pOBBId 00pa3 >H3HM, OCO3HAHWE TOCIEACTBHM M HENPHATHE BPEIHBIX NPUBBIYEK
(YnoTpeOneHns amKoroys, HApKOTHKOB, KypeHHs), HEOOXONMMOCTH COOIIONEHHS IpPaBHII
0€30MacHOCTH TpU OOpalleHHH ¢ XHMHYECKAMH BEIECTBAMH B YYEOHBIX H JKU3HEHHBIX



CHTYaIUIX;

S) TpyaoBoro BocnuTaHHA:

(GOpMHpOBaHHE IIEHHOCTHOTO OTHOMIEHHS K TPYJOBOM JEATENLHOCTH KaK €CTECTBEHHOM
HNOTPeGHOCTH YeNoBeKa M K HCCIIEIOBATENBLCKOM AEATENFHOCTH KaK BBICOKO BOCTPEOOBAHHOM B
COBPEMEHHOM OOIIECTBE;

pasBUTHE MHTEpEca K HpOoQecCHsM, CBA3aHHBIM C XHMHEH, B TOM YHCIIE K MpodeccusiM
Hay4HOH cepbl, 0CO3HaHKE BO3MOXKHOCTH CaMOpeaTH3alliy B 3TOH cdepe;

6) 5K0JIOrHYeCKOro BOCIIMTAHHS:

0CO3HaHME HEOOXOOMMOCTH OTHOLIEHHS K MpHPOJAE KaK HUCTOYHUKY XHM3HM Ha 3emiie,
OCHOBE €€ CyLIECTBOBaHUS,

IOBBIIICHHE YPOBHS 3KOJOTHYECKOM KYIBTYPBL IPUOOpETEHHE OMNbITa ILIAaHHPOBAHUS
IIOCTYIIKOB M OLICHKM HX BO3MOXHBIX IIOCJIENCTBUN Ui OKPYXKAIOLUEH CpENBl; OCO3HAHUE
IJ0OAIBHOTO XapaKTepa JKOJOTHYECKHX IpoOjaeM W IyTedl HX peIleHHS; CIIOCOOHOCTH
NPUMEHATH 3HAHHUA, IOTy4YaeMble IIPH HU3YYEHUM XUMHUM, IUIS PELICHHS 3a1ad, CBA3aHHBIX C
OKpYIKarolled Cpeao; akTUBHOE HETIPHATUE ACHCTBUIM, IPUHOCAUIMX Bpel OKPYXKaroIIeH cpene;
OCO3HAHME CBOEH POJM KaK IpakJaHHHA U MOTPeOUTENS B YCIOBHUSIX B3aUMOCBSA3U IMPUPOIHOM,
TEXHOJIOTMYECKOM H COIMAIIBHOM Cpell; TOTOBHOCTh K YYacTHIO B IPaKTUYECKOH JesSTeNbHOCTH
9KOJIOTHYECKOW HAPaBICHHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpenmeTHele pe3ynbTaThl OOYYalOMIMXCS, OCBOMBUIMX IIPOTpAMMy MO XHMHH
OCHOBHOT0 00IIIeT0 00pa30BaHusl, BKIIYAIOT:

YCBOEHHE  MEKIUCIUILTHHAPHBIX (MeXIpeIMETHBIX) MOHSTHIH, OTpakarolnx
MaTepHaNbHOE €IMHCTBO MHUpPA M Ipoliecc NO3HAHUA (BEIIECTBO, CBOHCTBO, SHEPIHs, SBIICHHE,
HaydHblH (akT, 3aKOHOMEPHOCTh, THIIOTE3a, 3aKOH, TEOpUsA, HAONIOJEHHWE, H3IMEPEHHUE,
HCCJIENOBAHNE, SKCIIEPUMEHT U JIPYTHE),

OBJIAJICHHE yHUBepcaIbHbBIMHU yueOHBIMHA JeHCTBUIMU (mo3HaBaTEIbHBIMH,
KOMMYHHUKATHBHBIMH, PETYJIATABHBIMH), BAXHBIMU JJIS MOBBIIIEHHS 3G ($EKTUBHOCTH OCBOEHHUS
COJEpXaHus y4eOHOro mpeaMmera, (GOPMHUPOBaHMS KOMIIETEHIHH, a TAKXKe MPOEKTHO-
HCCIIENOBATENBCKON NEATENBHOCTH 00YYaIOIUXCS B Kypce XUMHUH,

CIIOCOOHOCTB UX UCIIONIB30BATh B Y4eOHOM, O3HABATENLHOM M COMATBHOM MIPAKTHKE.

ITosnaBaTenbHbIE yHHBEpCAJIbHbIE YUeOHbIE AeHCTBUSA

ba3oBble 1ornyeckne AelcTBHsL:

YMCHHS HCIOJL30BATE IIPHEMBl JIOTHYECKOTO MBIIUIEHUS IIPH OCBOSHHMH 3HAHHMA:
pPacKpbIBaTb CMBICT XMMHYECKUX TIOHATHH (BBIOCNSATH MX CYIIECTBEHHBIE IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSA3hL C APYTUMH IOHATHSMH); aHAJIN3UPOBaTh, CpaBHUBATH, 0000maTh,
BHIOMpaTh OCHOBAaHUS II KIACCH(DUKAIME M CHCTEMATH3AIlMM XHMHYECKUX BEIIECTB H
XUMHUYECKAX DPEaKIUi; yCTaHaBIMBATh IIPUYUHHO-CICACTBEHHBIE CBSI3U MEXAY OOBEKTaMH
H3YYEHHUS;, CTPOUTH JIOTMYECKHME pPacCyXIeHHUs (MHIYKTHBHBIE, JENYKTHBHBIEC, IO AHAJIOTHH);
Ipe/ularaTb KPUTEPHM M BBLIBIIATH OOIIKE 3aKOHOMEPHOCTH M MPOTHBOPEUMS B U3YdaeMBIX
MpoLECCax M SABJIEHHUSAX; NPOBOAUTH BBIBOABI U 3aKJIIOUEHUS; YMEHHS IPUMEHATH B IIPOIECCE
[O3HaHWs IOHATHA (IpPEeIMETHBIE U METallpeIMETHBIE), CHMBOJMYECKHE (3HAKOBHIC) MOJEIH,
HCIIOJIL3yEMBIE B XHMHHM, IPeoOpa3OBbIBATH MOJCIBHBIE MPEACTABICHUS — XHUMHYECKHH 3HAK
(CHMBOJI JIEMEHTA), XUMHUYecKas GpopMyJia U ypaBHEHHE XHUMUYECKON Peakiliy — MPU PEIICHUH
yUeOHBIX 3a7a4; C y4YeTOM 3THX MOJCIBHBIX TNPEICTABJICHHM XapaKTEPU30BaTh H3ydYaeMBIE
XMMHYECKHE BEIECTBA U XUMUYECKHE PEAKIIHH.

basosrnie HcciegoBaTenbckHe NecTBUS (MeTOAbI HAYYHOrO NO3HAHUS BEIIECTB M
fIBJICHMIH):

YMEHHS IPUMEHATH METO/bI HAyYHOTO TIO3HAHUS BEIECTB U SBJICHUH Ha SMITUPUIECKOM U



TEOPETUYECKOM YPOBHSIX B YueOHOW IO3HABATEIBHOM H MPOEKTHO-UCCIIENOBATENBCKON
JEATENBHOCTH;

YMEHHS HCIIOJIB30BATh HOCTaBJIEHHBIE BOIPOCHI B KAa4eCTBE MHCTPYMEHTA IIO3HAHUSA H
CaMOCTOSITEJIbHO CTaBUTh BOIIPOCHI; aHATH3UPOBATh (aKThl, BBIIBIATE U (QOPMYIMPOBATH
npobIeMy, OIpefeNaTh LeNb H 33Ja4d, COOTBETCTBYIONIHE PEIICHHUIO MpOOJEMBI; Ipeiararb
ONHUCATEIIbHYI0 HJIM OOBACHUTEIBHYIO THIIOTE3Y M OCYIIECTBISATH €€ IPOBEPKY; YMEHUS
IIPOBOJUTE U3MEPEHUS HEOOXOAUMBIX ITAPAMETPOB, BEIYUCICHHS, MOIETMPOBaHEe, HAOMIOJeHUS
U 3KCIEPHMEHTHI (pEalbHblEé M MBICIEHHBIE), CAMOCTOSATENBLHO IIPOTHO3UPOBATH PE3YJIBTATHI,
(opMynupoBaTh 0000IIECHUS U BBIBOABI IO pe3y/IbTaTaM IIPOBEICHHOTO OIBITA, UCCIIEIOBaHUS,
COCTaBJIATH OTYET O MPOJIENaHHO paboTe;

Pa6ora ¢ undopmanmeii:

YMEHHUS OpPHEHTHPOBATHCS B Pa3MUYHBIX MCTOYHHKAX WHGPOpMAaLUH (HayuyHO-MOMyIIpHad
JIATEpPAaTypa XUMHYECKOrOo COIEpXaHHUs, CIpaBOYHbIE Tocobus, pecypcbl IHTepHeTa);
aHAIM3UpOBaTh  HHQOpMAMI0O W  KPUTHYECKH  OIEHUBATH €€  JOCTOBEPHOCTH W
HENPOTUBOPEUYHUBOCTh, OTOUPATh U UHTEPIPETHPOBATE HHPOPMALMIO, 3HAUUMYIO Ul PEIIECHUS
y4eOHOH 3ajJauul; yMEHHs HIPUMEHSATH pa3IM4YHble METOOBl W (POPMYJIHMPOBATH 3alpPOCH IIPH
IIOUCKE B 0TOOpe HH(OpMAIK, HeOOXOJUMOH A1 BHINOJHEHHS YUeOHBIX 33/1a4; UCIIOIb30BaTh
UHQOPMAIIMOHHO KOMMYHHKATHBHBIC TEXHOJOTHH M pa3jMYHbIE [TOMCKOBHIE CHCTEMBI,
CaMOCTOSITETIbHO BBIOMpaTh ONTUMAIBHYIO (GOpMYy MpeACTaBICHUAS HHQOPMAIUN (CXEMBI,
rpaduKy, AUarpaMMel, TaOJNUIBI, PUCYHKH U APyrde GOpPMBI); YMEHUS HCIIONB30BaTh HAy4HBIH
A3BIK B Ka4ECTBE CpeAcTBa paboTHl ¢ XUMHYECKOH HHGOpMAaITHeit; MPUMEHSITE MEXIPEAMETHBIE
(pusnyeckue u MaTeMaTHYeCKUe) 3HAKH U CUMBOJIBI, GOPMYJIbI, a00OpeBUaTyphbl, HOMEHKIATY DY,
HCII0JIb30BaTh U Npeo0pa3oBhIBATh 3HAKOBO-CUMBOIMUECKHE CPEICTBA HATISITHOCTH.

KomMmyHHKaTHBHBIE YHHBepcaIbHbIE YUYeOHbIE 1elicTBHA:

1) ymeHus oOuieHus (MUCEMEHHOUN W YCTHOM KOMMYHHKAIIIH):

OPEACTaBJIATh IOJIYYEHHBIE pe3yNbTaThl MO3HABATENBLHON AESITENIbHOCTU B YCTHBIX H
IUCBMEHHBIX TEKCTax; MyOIMYHO BBICTYHATh C Npe3eHTalMeH pe3yJbTaTOB BBIIOJIHEHHS
XMMHYECKOI0 3KCIIEPHMEHTA (UCCIeIOBATENbCKOM JTabOpaTOpHOR HIIM NPAaKTHUECKOH padoTHI,
y4eOHOro IpoeKTa); B XOAe auanora u (Wiu) JUCKYCCHU 3aaBaTh BOIPOCHI IO 00CYyxaaeMoit
TEME M BBICKa3bIBaTh e, GOPMYyIUPOBATH CBOM IPEUIONKEHUS OTHOCHUTENBHO BBHITOIHEHUS
MPEINOKEHHON 3a/1a4uH.

2) yMeHHs y4eOHOro COTpyAHUYECTRA (TPYNIIOBAST KOMMYHUKAIIUS )

y4acTBOBaTh B IpynmnoBbIX ¢opMmax paboThi: MIaHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboTEI, OIPENENATh CBOIO POJIb, PACIPEACIITh 3a1adll MEXY WICHAMH [Py, BHIIOIHATH
CBOIO 4acCTh pabOThI, KOOPIMHUPOBATH CBOM JCHCTBHUS C NEHCTBUAMHU JPYTUX WICHOB KOMAaH]IBL,
OIpEeNENAT: KPUTEPHU 110 OIEHKE KadyecTBa BBIMONHEHHOM pPalOTHI; pemaTh BO3HHKAIOLIUE
npoOiemMbl Ha OCHOBE ydera OOINMX HHTEPECOB W COTJIACOBAHHS IMO3MIHH, y4acTBOBaTh B
o0cyxaeHun, oOMeHe MHEHUSMH, «MO3TOBOM IITYpPMe» U APYruX hopMax B3auMOIEHCTBHSL.

PerynsiTHBHbIE YyHHBEpPCAJIbHBIE y4eOHBIE ICHCTBHA

OpnaseHue yHHUBEpCANbHBIMH YYEOHBIMH PETYJIATHBHBIMH JICHCTBHSMH BKJIIOYaeT
pa3BHUTHE CaMOOPraHU3aluy, CAMOKOHTPOJISL, CAMOKOPPEKIINH, B TOM YHUCIIE:

yMeHHUs pelarh ydcOHBIE M HCCIEHOBaTENbCKUE 3aJa4d: CaMOCTOATEIBHO BBIOMpPATH
cnoco0 pemieHus ydeOHOH 3amaud (CpaBHMBAaTh HECKOJBKO BAPHAHTOB pEIICHUS, BHIOMPATDH
Hauboyee MOAXOMAAILIMH C YYETOM CaMOCTOSTEIBHO BBIIEICHHBIX KPHTEPUEB), TJIAHUPOBATH
CBOIO paboTy HpH pelieHNH Y4eOHOH WM HCCIeIOBaTENbCKON 3a/1aui; Ha OCHOBE IOJTyYeHHBIX
pe3ysIbTaToB GOpMyIHpOBaTE 00OOIIEHHS W BHIBOJBI, HPOTHO3UPOBATH BO3MOXKHOE Pa3BHTHE
IIPOLIECCOB; AHANM3UPOBATHL PE3YNbTAThl: COOTHOCUTH CBOM MJEUCTBUS C IIAHHPYEMBIMU
pe3ysibTaTaMHi, OCYyUIECTBISATH CaMOKOHTPONL  JEATENBHOCTH, KOPPEKTUPOBATH  CBOIO



JEATENHHOCTh HAa OCHOBE CaMOAHAJIN3a H CAMOOLIEHKH.
HPEAMETHBIE PE3YJIBTATHI

IIpenmeTHBle pe3ynbTaThl OCBOEHHSA MPOTrPaMMBI IO XUMHH OCHOBHOTO OOIIEro
o0pasoBaHus Ha YIJIyOJICHHOM YPOBHE MMEIOT 00llee CoAep)KaTeNbHOe SApO C MPEeIMETHBIMH
pesyabTaTamMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXAY c00OM, 4TO MO3BOJSIET PEalu30BHIBATH
yriy0OJleHHOe H3y4YeHHE KaK B paMKaxX OTJACIBHBIX KIACcCOB, TaK W B paMKaX peasli3aiuf
UHIUBUAYANBHBIX 00pa3oBaTEeNbHBIX TPACKTOPUi, B TOM YHCIE HCHONB3YS CETEBOE
B3auMozielicTere opranusanu. [1o 3aBeprieHun peanu3auy NporpaMMel yrityOJeHHOTO YPOBHS
obydaroImuecs CMOTYT JAeTalbHee OCBOUTH MaTepual, OBJIaNETh PaclIMPEHHBIM KPYTOM ITOHSITHI
1 METOJZIOB, pelarh 3a1a4u 0oJiee BEICOKOTO YPOBHS CJIOKHOCTH.

IIpenmeTHBIe pe3ybTaThl BKIIOYAIOT: OCBOCHHE OOYYAlOIUMHCS HAyUYHBIX 3HAHUIM,
YMEHHH U CIOcO0O0B NEHCTBUH, CEUPHUSCKUX U MPEAMETHOW 00macTn « XUMUA»; OCHOBEI
HAy4YHOT'O MBIUUICHUS; BUJBI JEATENHHOCTH MO MOJIyYEHHUIO0 HOBOTO 3HAHMS, €M0 HHTEPIPETAIHH,
1IpeoOpa3oBaHUIO U NPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U PEAbHBIX KU3HEHHBIX YCIIOBHSX;
00eCneunBalOT BOZMOXKHOCTD YCIELIHOT0 00yUYeH s Ha CIIEAYIOIeM YPOBHE 00pa3oBaHuUsI.

K koHiy o0yyeHus ¢ 8 kraccey obOydaromierocs OyayT CPOPMHPOBAHBI CIIETYIOIIHE
IIPEAMETHBIE Pe3yIbTaThl U3YYCHUS XUMHH Ha YTIyOJIeHHBIM YPOBHE:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX MOHSATHH: aTOM, MOIEKyla, XUMHWYECKUMH
JJIEMEHT, METall, HEMETAUI, AJUIOTPOIHUS, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAs U HEOAHOPOHAS), BAJICHTHOCTH, OTHOCUTEIbHAS aTOMHAS M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEINECTBA, MOJb, MOJSpHas Macca, MaccoBas JOMS XMMHUYECKOIO 3JEMEHTa B
COETUHEHHUH, MOJIIPHBIA 00BEM, OTHOCHTEINIbHAS TUIOTHOCTh ra30B, OKCUI, KUCIOTa, OCHOBAHHUE,
conb, aMbOTepHBIN OKCHI, aM(OTEPHBIA THAPOKCH], XUMHMUYECKas peakius, KiaccHUKarnus
pEaKLUii: peaKlUl COEIUHEHNS, peaKllUi pa3jIoKEHHUs, PEaKLMU 3aMeIleHUs, peakiuyu oOMeHa,
9K30- M 3HIOTEPMHUYECKHE pEaklUU; TEIUIoBOH 3¢deKT peakiuu; SApo aToMa, IEKTPOHHBIN
CJIOH aroma, aToMHas OpOHTalb, pafuyc aToMa, XMMHUYecKas CBS3b, NMOJIIpHAs U HEMOJIApHas
KOBaJIEHTHas CBA3b, HOHHAsA CBSI3b, MOH, KaTHOH, aHUOH, PacTBOP, MAaccoBas J0Ji1 BEIIECTBA
(IpOLICHTHAs KOHIIEHTpalMsi) B pacTBOpEe, MOJISpHas KOHIICHTpAllMs BEIIECTBA B PacTBOPE;
9JIEKTPOOTPHIIATENRHOCTD, CTENEHb OKHUC/ACHHS, OKUCIUTEIN U BOCCTAHOBUTENIH, OKHUCIICHUE H
BOCCTAHOBJIEHUE, OKUCIIUTENHHO-BOCCTAHOBUTEIFHBIE PEAKIIMU, METO]T JJIEKTPOHHOr0 OanaHca;

WJLIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX IIOHATHH M IPHUMEHATH ITH
MOHSTHS IIPH OITMCAHHK BEIIECTB U UX MPEBpALLEHUI;

HCII0JIb30BaTh XUMUYECKYIO CUMBOIIUKY /IS COCTaBJICHUS (OPMYJI BEIIECTB U ypaBHCHHM
XUMHUYECKUX PEAKIIV;

ONPEZICIIATE BAICHTHOCTH AaTOMOB OJJIEMEHTOB B OWHApHBIX COEIWHEHHMSX, CTCIIEHb
OKMCJIEHHS JJIEMEHTOB B OMHAPHBIX COEIMHEHUAX, IPUHAATIEKHOCTE BEIIECTB K ONpe/IEICHHOMY
Knacéy COeMHEHUN No QopMynam, BHAB XUMHYECKOH CBSI3U (KOBAJICHTHOW W WOHHOW) B
HEOPTaHUYECKUX COCTUHEHHUAX;

pacKpeIBaTb CMBICII 3aKOHOB COXpPAaHEHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
Iepunomuueckoro 3akona [[. 1. MeHnneneeBa, aToMHO-MOJIEKYJISIPHOM TEOpUH, 3aKOHa ABOrajipo
W €ro CIEICTBUH, MpEACTaBICHHH O HaydHBIX METOJaX IIO3HAHHUA, B TOM YHCIE
OKCIIEPHUMEHTAIBHBIX M TEOPETHYECKUX METOJaX HCCJIEJOBaHUS BEIIECTB W U3Y4YECHHUS
XUMUYECKUX PEaKIInii;

JEMOHCTPHPOBATh ITOHMMAHHME IICPUOAMYECKON 3aBHCHMOCTU CBOMCTB XHMHYECKHUX
3IEMEHTOB OT UX MoJIoeHHUs B [lepuoandeckoii cucreme:

ONIMCBIBATh M  XapakTepu3oBarh TaOnuuHyio ¢opmy Ilepuoguueckoil CHCTEMBI
XMMHYECKHX JJIEMEHTOB: Pa3/IN4aTh MOHATHS «TJaBHAs MOArpynma (A-rpymmna)» U «1obouHas
noarpymma (b-rpynmna)y, «Malible MepHOILI» H «OOJIBIINE MEPHOIBI;



COOTHOCHTH 00O03HadeHMs, KOTOpble uMeroTcs B Tabmure «llepmonmdeckas cucrema
xuMudeckux snementoB [I. WM. MenneneeBa», ¢ 4YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS
aTOMOB XHUMHYECKHX JJIEMEHTOB (COCTaB H 3apsan sjapa, oOmiee UYHCIO 3JIEKTPOHOB
U pacipezielieHHe UX 110 3IEKTPOHHBIM CII0SIM);

OOBACHATH CBs3b IIOJNOXKEHHS 3jeMeHTa B [lepuoamdeckoif cucTeMe ¢ pacupeneeHHeM
3JIEKTPOHOB I10 3HEPIETHYECKUM YPOBHSM, [TOJYPOBHSM U OpOUTAIISIM aTOMOB MEPBBIX YETHIPEX
HEPHUO/IOB;

KNacCHQUIUPOBATh XHMHYECKHE DIIEMEHTBI, HEOPraHHYEeCKHE BEIIECTBA, XUMHYECKHE
peaxuuu (0 YHUCITy ¥ COCTaBY YYACTBYIOIINX B PEAKIIUH BEIIECTB, 110 TEIUIOBOMY 3 deKTy);

XapaKTepU30BaTh (ONUCHIBATE) (PU3UUECKUE U XUMUYECKUE CBOMCTBA IPOCTHIX M CIOKHBIX
BEIIECTB: KHCIOPOJa, BOAOPOAA, BOABI, OOINME XHUMHYECKHE CBONCTBA OKCHIOB, KHUCIIOT,
OCHOBaHMH H COJeH, TIEHETHYECKYyI0 CBs3b MEXIy HHMH, HOATBEpXKIas NpHUMEpamMH
MOJIEKYIIPHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHH;

OMHKCBIBATE POJIb KUCIOPOAA, BOAOPOJa U BOJABI B NPUPOAHBIX IPOLECCaX, B KUBBIX
OpraHu3Max, HUX I[PUMEHEHHE B pa3IM4YHBIX OTPACIAX IPOMBIILJICHHOCTH, BO3MOXHOE
HCIIOJIL30BAHUE B COBPEMEHHBIX TEXHOJIOTHX;

OOBACHATH M IIPOTHO3MPOBATH CBOMCTBA BEIECTB B 3aBHCHMOCTH OT HX COCTaBa H
CTPOCHHSI, BO3MOXKHOCTH NPOTEKaHMs XMMHUYECKUX ITPEBpAIIECHIH B Pa3IMUHBIX YCIOBHUSX;

BBIYUCIIATE OTHOCHTENBHYIO MOJIEKYJIIPDHYIO W MOJISIPHYIO Macchl BEIIECTB, MOJIAPHYIO
Maccy CMeCH, MOIBHYIO HOJIO XHMHYECKOI'O JJIEMEHTa B COCNUHEHHH, MacCOBYIO JOJIO
XMMHYECKOTO 3JIEMEHTA 10 GOpMyJie COEANHEHHUS, HAXOAUTh MpocTeiiyio GopMyay BelmecTBa
[0 MacCOBBIM MJIM MOJIBHBIM JOJISIM 3JIEMEHTOB, MAacCOBYIO JOJIIO BEIIECTBA B PacTBOPE,
MOJIIDHYIO KOHLIEHTPAllMIO BEIUECTBA B PacCTBOpPE, IPOBOMUTH pacueThl IO YpPaBHEHMSIM
XUMHUYECKOH pEeaKIny;

IPUMEHATh OCHOBHBIE OIIEPAllUU MBICIUTENIFHON MAEATEJIbHOCTH — aHaIW3 M CHHTE3,
CpaBHeHHE, 0000IICHHE, CHUCTEMATH3aIMIO0, KIacCUQUKAIMIO, BBISBICHHE IPUYHHHO-
CIIEICTBEHHBIX CBA3EH — JUIA H3Y4YCHHs CBOMCTB BEIIECTB M XUMHUYECKUX PEAKLUH, €CTECTBEHHO-
Hay4YHBIE METOJABI NO3HAHHA — HAOIIOAEHHWe, W3MEpPEeHHE, MOJIENUPOBaHHUE, SKCIIEPUMEHT
(peanpHBIH U MBICJICHHBIH) — U1 OCBOCHHSI yIeOHOTO COJEepIKaHuUS;

PacKpeIBaTh CYIIHOCTh IPOLIECCOB OKKCIIEHUS W BOCCTAHOBJICHUS, COCTABIIATh YPaBHEHUS
MPOCTHIX OKHCITUTENLHO-BOCCTAHOBUTEIIBHBIX PEAKIUl (METOZOM 3IEKTPOHHOIO OanaHca);

YCTaHABIMBATL CBA3M MEXIY pEallbHO HAOMIOAAEMBIMU XHMHUYECKMMM SBICHHAMH U
IIPOIIECCAMHM, MPOUCXOAAIIMMHA B MaKpo- U MHUKpPOMHpE, OOBACHATH HMPUYMHBI MHOrooOpa3us
BEIIECTB, COOTHOCHTh XUMHYECKUE 3HAHUS CO 3HAHUSAMH JPYTHX Y4eOHBIX IPENMETOB;

codbmonate mpaBuia Oe3omacHOi paboTel B J1IaGOpaTOpUH TPH  HUCIOIH30BAHUH
XMMHYECKOH IOCYyABl M 00OpyJOBaHMS, a TakXe IpaBHia OOpAleHHs C BELISCTBAMU B
COOTBETCTBUU C MHCTPYKUHUAMH BBITOJIHEHUS JJAOOPATOPHBIX OIBITOB U MPAKTHYECKUX paboT Mo
HOJYYEHHIO ¥ COOHPAaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOAA M KHCIOPOJA), IPUTOTOBICHUIO
PacTBOPOB ¢ ONPENENEHHOH MaccoBOM JOJICH pacTBOPEHHOTO BEIECTBA, PEHICHUIO
OKCIIEPUMEHTANBHEIX 33/a4 110 TeMe « OCHOBHBIE KJIacChl HEOPraHHYECKUX COCIHHEHUI;

JEMOHCTPHPOBATE BJIAJICHUE OCHOBAMH XHMHYECKOH I'PaMOTHOCTH, BKIIFOYAIOIIEH YMEHUS
Oe3omacHOro oOpallleHus! ¢ BEIECTBAMHM, HCTOJIb3YEMBIMH B MMOBCEIHEBHOM JKH3HH, a TaKXKe
3HaHHE MIPaBUJI MIOBEAECHUS B LIENAX COEPEKECHUS 3M0POBhS U OKpYIKaroLIeld Cpebl.

K konny oOyuenus ¢ 9 xnaccey obydaromierocs 6ymyT chOpMHpOBAHBI CIIEAYIOIIHE
[IPEIMETHBIE PE3yJIbTAaThl U3YYeHNUS] XUMUH Ha YTITyOJICHHBIM YPOBHE:

PacKpeIBaTh CMBICT OCHOBHBIX XHMHYECKMX MOHATHN: XHMHYECKHH DSJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTHOH, aHHOH, 3J1E€KTPOOTPHUIIATENbHOCTh, CTENEHbh OKHUCICHHS, XUMHYECKas
peaxIus, TemIoBol 3¢ deKT peakmu, MOIb, MOJISIPHBI 00BEM, pacTBOP;

QJIEKTPOJIUTHL, HEDNEKTPONUTHI, 3JIEKTPOIUTHYECKAS JIUCCOLHAIMS, PEaKIUd HOHHOIO
oOMeHa, THIPONHM3 coJelf, oOpaTMMble U HeoOpaTUMbIE PpEaKIUH, OKUCIHUTEIBHO-



BOCCTAHOBUTEINILHBIE PEAKUMHU, OKHUCIHUTENb, BOCCTAHOBUTENb, OKHUCIECHHE M BOCCTaHOBIICHHUE,
JIEKTPONM3, AUIOTponus, aMbOTEepHOCTh, XHMHUECKas CBA3b (KOBICHTHAs, WOHHASI,
METaJUIMYECKasd), MEXMOJIEKYJSIpHBIE B3aUMOJCHCTBHS (BOJOPOIHAS CBsI3b, CHIIBI BaH-nep-
Baaneca), KOMIUIEKCHBIE COEIMHEHHS, KPUCTATMYECKUE peIleTKu (IPUMUTHBHA KyOWdyeckas,
00BEMHO-IIEHTPUPOBaHHAA KyOudeckas, IpaHEIleHTpHpOBaHHas KyOudeckas, reKcaroHajlbHas
IUIOTHOYIIAKOBaHHAsA), KOPPO3HUsI METAILIOB, CILJIABBI; CKOPOCTh XUMHUYECKON peakiuy, KaTajus,
XMMHMYECKOE PABHOBECHE, OJJIEMEHTHI XMMHMYECKOM TEpMOAMHAMUKH Kak OJHOM U3
TEOpeTUYECKUX OCHOB Xxumuu; [1JIK;

HJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKUX MOHSITHH M NPUMEHATH OTH
MOHATHS [IPH OIIMCAHUM BELIECTB U UX NMPEBPALIECHUIH;

UCIOJIB30BaTh XMMUYECKYIO CUMBOJIMKY JJIS COCTaBIeHUs GOpMYJl BEIIECTB U YpaBHEHUH
XUMHUYECKUX PEaKIUil;

OINpeNENATE BAJCHTHOCTh U CTENIEHb OKUCIICHUS XMMHYECKHUX 3JIEMEHTOB B COCIUHEHUSIX
pasIU4HOIO COCTaBa, NPUHAMICKHOCTh BEIIECTB K OINpEEICHHOMY KiIacCy COSAMHEHHH IIO
dopmynaMm, BHIBI  XHMHYECKOM  CBS3M  (KOBIEHTHOM, MOHHOM, METAIIMYECKOi)
B HEOPTraHMYECKUX COEAMHEHMSX, 3aps/l MOHa IO XUMHYECKOW (QopMyie, XapakTep cpenbl B
BOJHBIX pacTBOpaX HEOPraHMYECKMX COCOMHEHMM, TUO  KPHCTAJUIMYECKOM  pPEHICTKH
KOHKPETHOT'O BELIECTRA;

packpbiBaTh cMeIc [lepuonuyeckoro 3akona J[. 1. Menzeneesa u 1eMOHCTPUPOBATH €70
IOHVMaHHe:

ONMCBHIBATE M  XapaKTepu3oBaTh TabmuuHylo ¢opmy Ilepuomuyeckoil cuctTeMsl
XUMHUYECKHX 3JIEMEHTOB: Pa3IMyaTh MOHATHS «A-rpynna» u «b-rpynnay, «Mansle IEpUOABI» U
«OOIBIIINE TEPUOIBIY;

OOBSICHATE CBA3b NOJOXKEHUS 3j1eMeHTa B llepuogmueckoil cucTeMe ¢ paclpeesieHueM
3JIEKTPOHOB 10 JHEPIreTHYECKUM YPOBHSM, MOAYPOBHSIM U OpOUTANISIM aTOMOB HEPBHIX YETHIPEX
[IEPHOIOB;

BBLICIIATE OOIHUE 3aKOHOMEPHOCTH B M3MEHCHUM CBOWMCTB JJIEMEHTOB M UX COEIWHEHHH
(KHCIIOTHO-OCHOBHBIX M OKHCIIUTENIbHO-BOCCTAHOBHUTENILHBIX CBONUCTB OKCHIIOB M MIPOKCHIOB)
B IIpeJieNiax MaJIbIX IEPUOAOB U ITIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;

pacKphIBaTh CMBICI TEOPHH 3JIEKTPOJIUTUYECKOM NMHccolManuM, 3akoHa l'ecca W ero
CIIEAICTBUM, 3aKOHA JEHCTBYIOLIMX Macc, 3aKOHOMEPHOCTEH H3MEHEHMsI CKOPOCTH XUMHYECKOH
peaKiuy, HanpaBlIeHUs CMEIICHHUS XUMHUYECKOrO PaBHOBECHS B 3aBUCHMOCTH OT Pa3IMYHBIX
¢baKTOpOB;

KIaccuPUIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPraHWYEeCKHE BELIeCTBA, XUMHYECKHE
peakIum (110 YUCIIy U COCTABY yYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 deKTy, 1o
arperaTHOMy COCTOSHHIO pEarcHTOB, O M3MEHEHHIO CTeleHed OKHUCICHUS XUMUYECKUX
3JIEMEHTOB, 110 OOPATUMOCTH, 110 YYAaCTHIO KaTau3aTopa);

XapaKTepu30BaTh (ONKMCHIBATh) OOINME XUMHYECKHE CBOHCTBA BEUIECTB pPa3JIMYHBIX
KJIaCCOB HEOPraHMYECKHUX COEAMHEHNH, IOATBEP)KIas 3TO OIIMCAHUE IPUMEPAMH MOJICKYJIIPHBIX
1 HOHHBIX YPAaBHEHHMH COOTBETCTBYIOLMX XUMHUECKUX PEaKIIWii;

COCTABJIATh YPABHCHHMS: JJIEKTPONUTUYECKONH AMCCOIMAIMM KUCIIOT, LIENOYeH U COJEH;
[IOJIHBIE M COKDALCHHBIE YPABHEHMs peakLuil HOHHOTO oOMeHa; peakiui, MOATBEPXKAAFOIINX
CYLIECTBOBAHHME FEHETUYECKOH CBSI3U MEXy BELIECTBAMU PAa3NUYHBIX KJIaCCOB;

PAcKpBIBATH CYIIHOCTH IPOLIECCOB TMAPOJIN3a COJIEH MOCPEACTBOM COCTABJICHUS KPAaTKHX
HOHHBIX M MOJIEKYJISAPHBIX YPAaBHEHUN PEaKIMi, CyIIHOCTh OKHCINUTEIEHO-BOCCTAHOBUTEIBHBIX
peaKui MOCPEICTBOM COCTABIICHUS IEKTPOHHOIO OajlaHCca 3THX peaKInii;

TIPEACKa3bIBATh XapaKTeP CPeJbl B BOJHBIX PacTBOPAX COJIEH;

XapaKTEpU30BaTh (ONMUCHIBATh) QU3MYECKHE W XHMHYECKHE CBOMCTBA NPOCTHIX BEILECTB
(kucnopon, 030H, rpadut, anMas, KpeMHHH, 60p, a30T, docdop, cepa, XI0p, HATpH, KaIHH,
MarHui, KaJIpllui, aJlFOMAHUH, J)KEI€30, Melb, IIUHK, cepedpo) ¥ 00pa30oBaHHBIX UMM CIIOXKHBIX
BEIIECTB, B TOM YHCJIE HX BOOHBIX PacTBOPOB (aMMHakK, XJIOPOBOJIOPOJI, CEPOBOIOPO, OKCHIBI
yraepoga (I, IV), kpemuus (IV), azora (I, IL, IIL, IV, V) u docdopa (III, V), ceprr (IV, VI),



CepHHCTasi, CepHad, as3oTHasd, ¢ochopHas, YronpHas, KpeMHHEBAas KHCIOTHl, OKCHIbI H
rafpokcu/ el MeTamios IA-IIA-rpynn, amomunus, meau (I1), munka, xenesa (II u I11));

MOSICHATL COCTaB, OTJENBbHBIE CIIOCOOBI TOJYYEHHS K CBOHCTBAa CIIOXKHBIX BEIIECTB
(kucopoacomepKaIMe KHUCIOTHI XJIOpa, a30THCTas, OOpHAs, YKCYCHAas KHCJIOTHI U HX COJIH,
ranoreHuas! kpemuus (IV) u dpocdopa (Il 1 V), okcun u ruapoxcun xpoma (II1), mepmanranar
KaJIus;

OITUCBIBATE POJIb BAXKHEHIINX M3Y4YaeMBIX BEIECTB B IMPHPOIHBIX Ipolieccax, BIHSIHHUE Ha
KUBBIC OPraHU3MbI, IPUMEHEHHE B Pa3NUYHBIX OTPACIAX 3KOHOMHKH, HCIOIB30BaHHE IS
CO3/1aHHUs COBPEMEHHBIX MATEPHAIIOB U TEXHOJIOTHIA;

IPOBOJIUTH PEAKIMM, NOATBEPXKIAOINE KAueCTBEHHBIA COCTaB pa3HYHBIX BEINECTB,
pacro3HaBaTh OIBITHBEIM IIyTEM COJECPXKALIUECS B BOJHBIX PACTBOPAX HOHBI: XJIOPHI-, OpOMHU/I-,
HOIU-, Cynbdat-, pocdar-, KapOoHAT-, CHIHKAT-, CyNb(UT-, CYIbOUA-, HATPAT- U HHTPHT-
VOHBI, THIPOKCH/-HOHBI, KATHOHBI AMMOHUS, MarHWs, KaJbllds, aFOMHHHA, Xejlde3a (2+) u
xenesa (3+), meau (2+), NUHKA;

OOBACHATH U IPOTHO3HPOBATH CBOUCTBA BAKHENIIMX H3yYaEMBIX BEINECTB B 3aBUCHMOCTH
OT UX COCTaBa ¥ CTPOEHHS, IPUMEHEHHUE BEIIECTB B 3aBUCHMOCTH OT MX CBOMCTB, BO3MOXHOCTE
IIPOTEKaHUs XMMHYECKHX IPEBPAICHUH B PA3IMYHBIX YCJIOBHSX HAa OCHOBE PacCMOTPEHHEIX
3JIEMEHTOB XMMHUYECKOH KHHETUKH U TEPMOAUHAMUKHY;

BBIYHCIIATE OTHOCHUTEJIBLHYIO MOJIEKYISIPHYI0 M MOJIIPHYIO MacChl BEUIECTB, MacCOBYIO
JI0JII0 XMMHYECKOTO 3JIEMEHTA 110 GopMyJie COeAHHEHHS, MACCOBYIO JOJIO BEIECTBA B PACTBOPE,
MOJIBHYIO JIOJIH0 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHYIO KOHIEHTPAIIHIO BEIIECTBA B
pacTBOpe, HaXOAUTh MPOCTEHIIyI0 (OPMYIy BEIIECTBA M0 MACCOBBIM HJM MOJBHLIM JOJISIM
BIIEMEHTOB, IIPOBOAMTL PACUYETHI MO YPABHEHUSM XMMHUYECKUX PEAKIHi ¢ yU4EeTOM HEAOCTATKa
OTHOTO M3 pearcHTOB, IPAaKTHYECKOIO BBIXOJAa MpPOAYKTa, 3HAUECHHUS TEIIoBoro sddekra
peaknuy, OnpeaensiTh COCTaB CMeCei;

cobmomare mnpaBuwia OGe3omacHOit pabGoOTEI B J1a00OpATOPHM MPH  MCIOIB3OBAHHU
XUMHUYCCKOH IOCYAsl M OOOpYIOBaHMSA, a Takoke MpaBuiia OOpalleHHus C BEIIECTBAMH B
COOTBETCTBHM C HHCTPYKIHSIMH BBIOJIHEHHS Ja0OPAaTOPHBIX OMBITOB U MPAKTHYECKUX paboT 1o
HOJIyYeHUIO ¥ COOMPaHMIO ra3000pa3HbIX BEHIECTB (aMMHaKa M YTIIEKHMCIIOTO ra3a) U PELIEHHIO
3KCIIEPUMEHTAIILHBIX 33/1a4 [0 TeMaM Kypca, IPeNCTaBIATh pe3yIbTaThl SKCIIEpUMEHTa B opme
BBIBOJIOB, 10KA3aTENbCTB, TPAaQHKOB, TAOJIHIl ¥ BBIIBIIATH IMIMPUYECKHE 3aKOHOMEPHOCTH;

IPUMEHATh OCHOBHEIE OIIEPAlliMl MBICIUTENLHON NESTETBPHOCTH (@HANu3 W CHHTE3,
CpaBHEHHE, 0000IIEHHE, CUCTEMATU3AIMIO, BBISIBJICHHE MPHYUHHO-CIIEACTBEHHBIX CBA3€H) IpU
U3YYCHHH CBOMCTB BEIIECTB M XHUMMYECKHX pEakUuii, BIaJeTh €CTECTBEHHO-HAYYHBLIMHU
METOJaMH I03HaHMs (HAONIOAEHNE, U3MEPEHNE, MOJICIUPOBAHHE, IKCIEPUMEHT (pEaNbHBIA U
MBICJICHHBIN );

IPUMEHATh [paBuia Oe30IIaCHOTO OOpallleHWs C BEIIECTBAMH, HCIONL3YEMEIMH B
TIOBCEJIHECBHOM JKM3HHM, MPaBHJIA MOBEICHUS B LENAX COEPEXEHUS 3I0POBBI H OKPYIKAIOLIEH
NPUPOJIHOW Cpelbl, HOHMMATh BpeA (OMAcCHOCTh) BO3NEHCTBHS HA JKHUBBIE OpPraHH3MEI
OIIPEJICNICHHBIX BEIIECTB, NOACHATL Ha IIPUMEPAX CIIOCOOBI YMEHBIICHUS U [TPEAOTBPAIICHHS HX
BPEJIHOTO BO3/IEHCTBHUS, 3HAUEHHUE XKUPOB, OEIKOB, YIJICBOJOB [T OPraHU3Ma YeIOBEKA;

UCIIOJIb30BaTh MOJIyYEHHBIE NIPENCTABICHUS 0 cdhepax nmpodecCHOHANBHOMN AesITeIFHOCTH,
CBSI3aHHBIX C HAYKOH M COBPEMEHHBIMHU TEXHOJOTMSIMHU, KaK OCHOBY UIS NMPOodeCCHOHANBHOM
OPHEHTAIlMH U /IS OCO3HAHHOIO BEIOOpA XUMHUH KaK IPOQHIBHOrO HpeaMeETa IpH MPOJOKEHHI
00y4eHHs Ha ypOBHE CpeAHero obIero 06pa3oBanus;

Y4acTBOBATh BO BHEYPOYHOH IIPOEKTHO-HCCIEI0BATEIBCKOH MEITENEHOCTH XUMHUYECKON U
XMMUKO-IKOJIOTHYCCKOH  HANPAaBICHHOCTH, IPUOOPECTH OMBIT NPOBEIACHUS  y4eOHBIX
HCCIICIOBaHHI B YCIOBUAX 00pa3oBaTeIbHBIX OpraHU3alUi, a TAaKKe OpraHu3anuii (IIEHTPOB)
JIOTIOJIHUTEBHOTO 00pa3oBaHUs AETeEi.

TEMATHUYECKOE IINIAHUPOBAHUE



Kimace Paznen/Tema KoaugecTBo
4acoB
8 knacc Pazmen 1. IlepBoHauanbHBle  XHMHYECKHE 37
HOHSATHS
Pasgen 2. [lepnoanueckuii 3aKOH a 14
[lepronuueckas cucreMa XUMHYECKUX 3JieMeHTOB [l.
H. MenneneeBa. CTpoeHHE aTOMOB.
Pazmen 3. Xumwuueckas cBsizb. OKHUCIUTENBHO- 16
BOCCTaHOBHUTEJIbHEIE PEaKINU
Pasmen 4.  Baxuedmue — mpeacTaBUTENn 22
HEOpraHUYeCKUX BELIECTB
Paznen 5. OcHOBHBIE Kiacchl HEOPraHWYECKHX 13
COCIOUHEHUI
Bcero 102
9 knacc Paznen 1. BemecTBo ¥ XUMUYecKas peaxius 31
Pazpen 2. Hemerane! U ux coeTuHEHUs 31
Pasnen 3. Meraniisl 4 X COeTUHEHMSI 15
Pasznen 4. Xumusd u okpy>xaromas cpena 4
[loBTOpeHue u 0000mIEHHE 3HAHUH OCHOBHBIX 4
pas3zenoB KypcoB 8—9 xnaccoB
Bcero 85

YYEBHO-METOAUYECKOE OBECIIEYEHUME OBPA30OBATEJIBHOI'O
IMPOIECCA

Obs3aTebHbIC y4eOHbIe MATEPHANBI A YYeHUKA

1.

2.

3.

4.

Pymsutuc T'.E. Xumus: 8 —ii kmacc: 0a30BbIii ypoBeHb: ydeOHOe mocobme / I'.E.
Pymzutuc,®.I'. ®enpaman. — Mockga: [Ipocsemenue, 2023.

I'abpuensn O.C. Xumus: 8 - if kiacc: 6a30BbIi ypoBeHb: yueOHuK /O.C. ["'abpuensn, .1
Octpoymos, C.A. Cnankos. -5 —e u3z., nepepad, - Mocksa : [Ipocsemenue, 2023.
Pynsutuc I'.E. Xumus: 9-it knacc: yuebnuk / I'.E. Pym3utuc, ®.I', ®.I'. ®enpaman. - 10-
€ u31., crep. — Mockga : IIpocsemienue, 2023.

I'abpuensu O. C. Xumus: 9-i knacc: yuebuuk /O. C. I'abpuensy, N.I'. Octpoymos, C.A.
Crnanxos, - 5-e u3z., mepepad. —Mocksa : [IpocBemenue, 2023.

MeTtoanyeckne MaTepUuaNbI 1JIs1 yIHTEs

1.

Sl

Pymsuruc I'.E. Xumust: 8 —it knacc: 6a30Bbiit ypoBehs: yuebHoe nocobue / I'.E.
Pymsutuc,®.I'. ®enpaman. — Mocksa: [IpocBemenue, 2023.

I'abpuensn O.C. Xumus: 8 - it kinacc: 6a30BbIi ypoBeHs: yueObnuk /O.C. I'abpuenss, ..
Octpoymos, C.A. Craakos. -5 —e u3 ., nepepad, - Mocksa : [IpocBemenue, 2023.
Pymsutuc I'.E. Xumus: 9-it knacc: yue6nuk / I'.E. Pymutuc, @.I', ®.I'. denpaman. —
10-e u3g., ctep. — Mockga : [Ipoceemenue, 2023.

["abpuensn O. C. Xumust: 9-i knacc: yueobuunk /O. C. I'abpuensx, U.I'. Octpoymos, C.A.
Cnankos, - 5-e u3n., nepepa6. —Mocksa : [Ipoceemenue, 2023.

Metonugeckoe nocobue. 8§ kiacc (aBropsl O. C. IN'abpuensn, U. I'. Octpoymos, C. A.
CnanxoB) - M.: IIpocsetnenue, 2019

IIporpamMma kypca xumuu 11 8—9 kiraccoB 0011e00pa3oBaTEIbHBIX YUPEKACHUM
(aBtopet O. C. T'abpuensn, . I'. Octpoymos, C. A. Cinaakor) - M.: [Ipoceemenue, 2019
Pabougas terpanp. 8 xinace (aBrops! O. C. N'abpuensn, C. A. CnankoB) - M.:
IIpoceemenue, 2021

Tetpans ais 1a00paTOPHBIX OIMBITOB U IMPaKTHYECKUX pabort. 8 kiacc (aBTopst O. C.
Tlabpuensn, Y. B. AkcénoBa) - M.: IIpoceemenue, 2021




10. XuMmus B TecTax, 3agadax u ynpaxHenusx. 8 kiacc (apropsl O. C. I'abpuensH, U. B.
Tpury6uax) - M.: Dx3amen, 2021

11. KoxTponpHble U caMmocTosTe bHBIe paboTel o xumuu. 8 kiacce (aBTopst O.C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos) - M.: Ok3amen, 2021 MeTtoauueckoe
nocobue. 9 knacc (aBropsr O. C. 'abpuensy, Y. I'. Octpoymos, C. A. Cnanxos) - M.:
[Ipocemenue, 2019

12. Pabou4as tetpans. 9 knacc (aBropb O. C. ['abpuensH, C. A. Cnaakos) - M.:
IIpoceemenue, 2021

13. Terpanp anst 1a00paTOPHEIX OMBITOB U MpakTUYeCKuX paboT. 9 knacc (aBropst O. C.
I'abpuensn, U. B. Axcénosa) - M.: IIpoceemenue, 2021

14. Xumus B Tectax, 3ajadax u ynpaxHenusx. 9 knacce (asropsl O. C. I'abpuensn, . B.
Tpury6uyak) - M.: Dx3amen, 2021

15. KoHTpoNBHEIE U caMOCTOSTENBHBIE padoTHI o XuMuH. 9 xinacce (asropsl O.C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnankos) - M.: Dk3amen, 2021

Iudposrie 06pazoBaTebHBIE PeCYPCHI H PECYPChI C€TH HHTEPHET

1.
2.

*

10.
11.

12.
13.
14.

15.

16.

17.
18.

19.

bubnuoteka I{OK https://m.edsoo.ru

@DynnamenTanbHas ydeOHas Oumbmmoreka [IMI'MY um. WU.M. CeueHosa:

http://edu.rucml.ru/wlib/

Ennnas xomnexums [{udposeix OOpazoBatensHbix Pecypcos: http://school-

collection.edu.ru

bubnuoreka uudposoro obpasoBaTensHOro KoHTeHTa: https://urok.apkpro.ru/

http://old.fipi.re/ (DenepanbHplii HHCTHTYT  II€JIaTOTHYECKUX  H3MEPEHMIMA

(OUIT))

http://www.fcior.edu.ru/ (PenepanpHbIit LEHTP HHGOPMAITUOHHO-

oOpazoBarensHEIX pecypcor, PLIIOP)

http://festival.1september.ru/ (®PectuBane negarorwyeckux wuae «OTKPHITHIA

YPOK»)

http://www.uroki.net/docxim.htm ([l yuntens XuMuu 1 GHOJIOTHH)

http://www.chemnet.ru Iloptan ¢yHIaMEHTAIBHONO0 XHMHUYECKOTO 00pa3oBaHUs

Poccuu:

http://him.1september.ru Bee ans yuurens xamuu:

http://school-sector.relarn.ru/nsm/Xumust s~ BceX: HUIIOCTPHPOBAHHBIE
MaTepuansl 1O oO1el, OpraHuyeCcKon U HEOpraHU4eCKOH

XUMUH:

http://chemistry.narod.ru Mup xumuu

http://him-school.ru Bupryansuas Xumuueckas [1kona

http://www.alhimik.ru. TlpencTaBneHbI pyOpHKH: COBETHI a0HTYPUEHTY, YUUTEIIIO

XMMHUHU, CIPaBOYHUK (OoueHb Oonbmias mnoadopka TabMuI W CIPaBOYHBIX

MaTepHaloB), Becelas XUMHUs, HOBOCTH, OJIUMIIHAJBL, KYHCTKamepa (Macca

UHTEPECHBIX HCTOPUICCKUX CBEACHUIA).

http://www.hij.ru.  XKypran «XuMHS W XH3HB» IIOHATHO M 3aHHUMATEIBHO

paccka3bplBacT 000 BCEM HMHTEPECHOM, YTO IPOMCXOAUT B HayKe M B MHpE, B

KOTOPOM MBI XHBEM.

http://chemistry-chemists.com/index.html. 3OnexTpoHHbIH XKypHaT «XHUMHKA H

XMMHSI», B KOTOPOM IIPEACTaBI€HO MHOXECTBO ONBITOB IO XWUMUH,

3aHUMATEIBHOM nHpopMaIuy, TIO3BOJISIONIECH yBIICYb YUECHHKOB

SKCIIEPUMEHTAIFHOM YacThIO IpeMeTa.

http://c-books.narod.ru. BceBo3MoxxHas TUTEpATypa IO XHMHUH.

http://www.drofa-ventana.ru. /3BecTHOe H3maTEeNbCTBO y4eOHOM JHMTEPATYpHL.

HoBuHKYH Hay4HO-NOMYJISPHBIX U 3aHAMATEIBHBIX KHUT 110 XUMUH.

http://1september.ru. Kypuan mnsa yuurteneii u He TonbKo. bousbmoe




KOJINYECTBO PabOT YYEHHUKOB, B TOM YHCJIE U UCCIIEA0BATEILCKOI0 XapaKTepa.

20. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKONBHBIA HOpTAT
CO CCBUIKaMH Ha 00pa3oBaTeNbHEIE CAfTEI 10 XUMHH.
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IIpnaoxenne 1
Kpurtepuu n HopMbI
OllCHKH 3HAHHMH, yMeHHUI H HABBIKOB 00y4al0mMuXcs 10 XMMHHU

OueHka yCTHOIO OTBeTa *

Ouenka «5»:

* OTBET IOJIHBIN U [IPABUIbHBIA HA OCHOBAaHHH M3yYEHHBIX TCOPHIA;

. Marepual U3JI0XKEH B OIIpENETIEHHOM JIOTUYECKOH [IOCIIEA0BATEIBHOCTH,
JIIUTEPATyPHBIM SI3BIKOM;

* OTBET CaMOCTOSITEJIbHBIMN.

Ouenka «4»:

* OTBET IOJIHBIA U NIPaBUIBHEIN Ha OCHOBAaHUH M3Y4YEHHBIX TEOPHUH;

* MaTepHaj U3JIOKEH B ONPENEICHHOHN JIOTUYECKON IOCIEA0BATENBHOCTH, IIPU 3TOM JONYILIEHbI
JIBE-TPH HECYLIECTBEHHBIE OIIMOKH, UCIPABIEHHBIE 110 TPeOOBAHUIO YUHUTEIIS.

Onenka «3»:

* OTBET IIOJIHBIA, HO INpH 3TOM JOMNYIIeHAa CYHIECTBEHHasl OIMMOKa HIM OTBET HEIOJIHBIH,
HECBSI3HBIM.

Ouenka «2»:

* IIpU OTBETE OOHApY)XEHO HEMOHHMAaHHE YYallUMCS OCHOBHOTO COJIEpXKaHHS Y4eOHOTO
MaTepuasa MIH JOIYIIEHB! CyHIECTBEHHBIE OLIMOKY, KOTOphIE yUaniuics He MOXKET UCIIPABHUTh
[IPY HABOJSIIMX BOMPOCAX YUUTENS.

OneHnka MICLMEHHBIX padoT

1. Oyenxa sxcnepumenmanvhvix ymeHul
O1nienka CTaBUTCS HA OCHOBaHNH HaOJIIOICHUS 32 yJaUIMMHUCS U IIMCEMEHHOTO OTYeTa 3a paboTy.
Ouenka «5»:
* paboTa BBIIOIHEHA [TOJTHOCTHIO M IPABUIIEHO, CAETaHbI IIPaBHIbHEIE HAOIIOCHHS B BBIBOJEI,
* 3KCIEPUMEHT OCYLIECTBIECH MO IJIAHY C YUETOM TEXHHUKH 0€30MacHOCTH U MpaBUjl paboOTHI €
BELIECTBAMU U 000PYJOBaHHEM;
* IIPOSIBJIEHBI OPraHU3aHOHHO-TPY/IOBBIE YMEHUS (IIOAAECPKUBAIOTCSA YUCTOTA pabouero mMecra
U NOPAJIOK Ha CTOJIE, 5KOHOMHO HCIIOJIB3YIOTCS PEaKTHBHI).
Ouenka «4»:
* paboTa BBHINOJIHEHA IPABUIHHO, CAENAHBI PABHIbHBIE HAOTIONCHUS M BBHIBOABI, HO IPH 3TOM
SKCNEPUMEHT IIPOBEAEH HE MOJIHOCTHIO WJIH JIOMYIIEHBI HECYIIECTBEHHBIE OIIMOKHM B paboTe ¢
BEILIECTBAMU U 000pyAOBaHHEM
Ouenka «3»:
* pa0oTa BBIMOJIHEHA IIPaBIJILHO HE MEHEE YEM HAIMOJIOBHHY WJIM JONYyINEeHA CYNECTBEHHAs
omubOKa B XOJ€ SKCIIEPHMEHTA, B OOBICHEHUH, B 0QopMIIeHUH paboThl, B COONIOAEHIH MPaBUI
TEXHUKH 6e30macHOCTH npu pabote c BellleCTBaMU U
o0opynoBaHHEM, KOTOpas HCIPABIACTCA MO TPEOOBAHUIO YUMTEIS.
Onenka «2»:
* JOHyIIEHE! ABe (U Ooyee) CyliecTBEHHBIE OMMOKU B XOAC SKCIICPUMEHTa, B OOBSICHEHUH, B
obpopmieHnH paboOTBl, B COONIOJCHHH TpaBUI TEXHHKH O€30IACHOCTH Ipu pabore ¢
BEILIECTBAMH U 000PYOBaHHEM, KOTOPEIE YUAIIUHCS HE MOXKET HCIIPABUTH Jaxe [0 TPeOOBaHUIO
yquTeNs.




2. Oyenka ymenuil peuiame dKCnepUMeHmMAlbHble 300a4U
Onenka «5»:
* [UIaH PEIIEHUS COCTaBJIeH MPaBIIIBHO;
* IPaBHJILHO OCYILECTBIIEH TOA00p XUMUYECKUX PEaKTUBOB M 000PYI0BaHUS;
* IAHO ITOJIHOE OOBACHEHHE U CIEJIaHbl BBIBOJIBL.
Onenka «4»:
* IIJJaH PEMICHUS COCTaBJICH MPABUIBHO;
* MpPaBHUIBHO OCYINECTBJIEH NOAOOpP XUMHMUECKMX pPEAaKTMBOM H OOOpyHOBaHMS, IPH ITOM
JIOITYLIEHO He D0Jjiee AByX HECYIUECTBEHHBIX OIMUOO0K B OOBSICHECHHH U BBIBOJIAX.
Onenka «3»:
* [IJIaH PEIIECHUS COCTaBJICH MPaBUIIBHO;
*IPaBUJIBHO OCYLIECTBIEH NOAOOP XMMHMUYECKHX PEaKTHUBOB U 00OpyAOBaHHS, HO AOIMylIEeHA
CYLIECTBEHHAs OIMOKa B OOBSICHEHUH U BBHIBOJIAX.
Ouenka «2»:
* JOMyUIEHBI ABe (M Oosee) OMMOKK B IUIAHE PEIICHUS, B MOAOOPE XUMHUYECKHX PEAKTHBOB H
obopynoBaHus, B O0ObACHEHNH U BEIBO/IAX.

3. Oyenxa ymenuil pewuams pacyemmsie 3a0a4u
Ouenka «5»:
* B JIOTHYECKOM pAacCyXJECHHM U pelleHUH HeT ommuboKk, 3ajada pelieHa palidoHalIbHBIM
crmocoOoM.
Ouenka «@»:
°*B JIOTHYECKOM pPAacCyX/IEHHH M PEIICHUHM HET CYHIECTBEHHBIX OINMOOK, HO 3adada pelueHa
HEPaMOHAIBHBIM CIIOCOOOM HITH JOMYIIEHO He 0ojiee ABYX HECYIIECTBEHHBIX OITHOOK.
Ouenka «3»:
*B JIOTHYECKOM pAacCy>KIEHUU HET CYIIECTBEHHBIX OIMMOOK, HO JOMYyIINEHAa CYIIECTBEHHAS
omuOKa B MaTeMaTHYECKUX pacyeTax.
Ouenka «2»:
*MMEIOTCS CYIIECTBEHHBIE OIIUOKH B JIOTHYECKOM PACCYXKJICHUU U B PEIICHHH.
4. Oyenxa nucoMeHHbIX KOHMPONbHLIX PpAGOM
Ouenka «5»:
*OTBET IOJHBIA U NPaBUILHBIH, BO3MOXKHA HECYITIECTBEHHAs OITHOKA.
Ouenka «4»:
*OTBET HETOJHBIA WIH JOMYIIEHO He 6oJiee IBYX HECYNIECTBCHHBIX OIMTHOOK.
Onenka «3»:
*paboTa BBIIOJIHEHA HE MEHEe YeM HAIOJIOBHHY, JONYLIEHA OJHA CYIIECTBEHHAA OIMUOKa U [TpU
3TOM JIBE-TPH HECYIIICCTBCHHEIE.
Ounenka «2»:
*paboTa BBHINOJHEHA MEHBIIE, YE€M HAIMOJOBUHY WJIH COJEPYKMT HECKOJIBKO CYyUIECTBEHHBIX
OIIHOOK.
[Ipu oneHKE BBINOTHEHUS NHUCHMEHHON KOHTPOJBHOM pPaboOTHl HEOOXOMMMO YUYHTHIBATH
TpebOBaHUs €MHOT0 OpdorpaduIeckoro pexxuma.
OTMeTKa 3a MTOIOBYK) KOHTPOJBHYIO paboTy KOPpPEKTHPYET NpEAIIeCTBYIONUE MpH
BBICTAaBJIEHUH OTMETKH 3a YETBEPTh, IIOJYTOAUE, TO.



