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IlosicHuTeIbHAS 3alIMCKA
PabGouass mporpamma Kypca XUMHUM [JiE OCHOBHOM IIKOJIBI pa3paOoTaHa B

cootBeTcTBHH ¢ DenepanbHBIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
oOmero obpazoBanus. B Hell Takke YUYUTHIBAIOTCS OCHOBHBIE UJEU U TOJOKECHHUS
[IporpamMMmebl pa3BuTHs 1 POPMHUPOBAHUS YHUBEPCATBHBIX YUCOHBIX ACHCTBHMA IS
OCHOBHOT0 00111eT0 00pa3oBaHUsI.

B cooTBeTCTBHM C ATHMH JOKyMEHTaMH OOydYaromuecs: TOJIKHBI OBJIAIETh
npuéMaMu, CBSI3aHHBIMH C OTIPEACIICHUEM MOHSITHI: OTPAaHUYHUBATH UX, OTICHIBATH,
XapaKTepHu30BaTh U CPaBHHUBATh. Tak Kak XUMHS — HayKa JKCIIEpHUMEHTaIbHasl,
oOyyaroniiecs: JOJDKHBI  OBIAJETh TAKUMHU [O3HABATEIBHBIMH  yUeOHBIMU
JACUCTBUAMH, KaK OKCIEPUMEHT, HaONIOJeHWe, W3MEpEeHUe, OIMCaHUeE,
MO/JICITMPOBAHKE, THIIOTE3a, BBIBOA. B mMpollecce u3ydeHus Kypca y 00yJarommxcs
NPOJOJDKAIOT  (OPMHUPOBATBCS  YMEHUS  CTaBUTh  BOINPOCHI,  OOBSCHSTH,
KJIaccu(UIUPOBaATh, CPABHUBATD, ONPEILISATh HCTOUHUKN UH(DOpMAIUH, MTOTy4YaTh
U aHaJU3UPOBaTh €€, TOTOBUTh MH(POPMALIMOHHBIN MPOIYKT, MPE3EHTOBATh €r0 U
BecTu Auckyccuio. ClieoBaTeNbHO, AESTEIBHOCTHBIN MOIX0 B U3yYEHUU XUMUU
CIIOCOOCTBYIOT JIOCTHMKEHHUIO JIMYHOCTHBIX, NPEIMETHBIX U METamnpeaMeTHBIX
o0pa3oBaTeIbHBIX PE3YIIHTATOB.

B ocHOBY Kypca moyI0KeHbI CIeAYIONUEe HIeH:

* MaTepUabHOE €AMHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBICHUN TIPUPOJIBI;

* Beaymias pojib TEOPETHUYECKHX 3HAHUH 111 OOBSICHEHUS U
OPOTHO3UPOBAHUSA XMMHMUYECKHUX SIBICHUN, OLIEHKU HUX HPAKTHUUECKOIl
3HaYUMOCTH;

* B3aUMOCBS3b KAUECTBEHHOW M KOJMYECTBEHHOM CTOPOH XHMHUYECKUX

00BEKTOB MaTEePHAILHOTO MHPA;

* pa3BUTHE XUMUYECKOW HAYKH M MPOU3BOACTBO XUMHUYECKUX BEILECTB U
MaTepUaloB JIJIsl yIOBIETBOPEHHS HACYIITHBIX TOTPEOHOCTEH YeIoBeKa 1
o0111ecTBa, pelIeHUs TJI00aTbHBIX TPOOJIEM COBPEMEHHOCTH;

* TEHETHYECKas CBA3b MEK/IY BEIIECTBAMH.

OTH UIEU PEATU3YIOTCS B KypCE€ XUMUU OCHOBHOM IIKOJIBI IYTEM JTIOCTHKECHUS



CHEAYIOIINX HeJIeH:

* Qop.muposanue 'y YYAIUXCA XUMHMYECKOM KApTHHBI MHpaA, Kak
OPraHUYeCKOM YacTH €ro LEJIOCTHOW €CTECTBEHHO-HAYYHON KAPTUHBI.

* Pazeéumue MO3HABATEIbHBIX HHTEPECOB, NHTEJUIEKTYAIbHBIX U TBOPYECKHUX
CIOCOOHOCTEH ydYalluxcsi B MPOLECCEe M3YYEHHMS] MMM XUMUYECKOW HayKu U €€
BKJIaJJa B COBPEMEHHBIH HAy4YHO-TEXHUYECKUH Tmporpecc; (HopMHUpOBaHUE
BRXHEHIIMX JIOTHYECKUX OIepaluuidl MbIIUIeHUs: (aHaiu3, CUHTE3, 0000IIeHue,
KOHKpETHU3allMsl, CPABHEHHE U Jp.) B MpPOLIECCE MO3HAHUS CHUCTEMbl Ba)KHEHIINX
NOHSATUN, 3aKOHOB WU TEOPHM O COCTABE, CTPOEHWHU U CBOMCTBAX XHMHYECKHX
BEILIECTB.

* Bocnumanue yOoexxIEHHOCTH B TOM, UYTO MPUMEHEHHUE MOTYyUYEHHBIX 3HAHUN
U YMEHUU N0 XUMHUU SIBISIETCS OOBEKTUBHOW HEOOXOIMMOCTBIO JUIsi 0e30IMacHOM
paboThI C BellleCTBAMH M MaTepuajgaMu B OBITY M HAa IPOU3BOCTRBE.

» [Ipoekmuposanue u peanuzayus BEITYCKHUKAMHA OCHOBHOW IIKOJIbI JTUYHOU
o0pa3oBaTeIbHON TPAeKTOpUU: BBIOOp Npoduis o0ydeHHs B cTapliei IIKoJe WIn
npo¢eCCHOHATBHOI0 00Pa30BaTENBHOIO YUPEKACHHUS.

* Ognadenue KmouegblMU KOMnemeHyusmu: Y4eOHO-TI03HaBaTEIbHBIMU,

I/IH(i)OpMaHI/IOHHBIMI/I, HCHHOCTHO-CMBICJIOBBIMU, KOMMYHUKAaTHBHBIMU.

MeToanueckne 0COO0EHHOCTH MPENOAABAHUA Kypca XUMUH

[Ipenyaraempiil Kypc OTIMYAETCS OT APYTHUX KypCOB XUMHH JUJISI OCHOBHOWU
IITKOJTBI, BKITIOUEHHBIX B DenepaibHbIil IepeYeHb YICOHUKOB, HATHYUEM GAMCHbLIX
Memoouyeckux ocobenHocmell.

1. Conep:xxanue U MeTOAbI U3YUYEeHHS MpPeNJIaraeMoro Kypca XuMuM JJis
OCHOBHOIl IIKOJIbI OTBEYAKT CTPYKTYPHOJEATEJIbHOCTHOMY moaxoay. OHu
pa3paboTaHbl B COOTBETCTBUH C TEOPUEH MOATAMTHOTO (POPMUPOBAHUS YMCTBEHHBIX
JNEUCTBUN, MPEIIOKEHHONM OTeueCTBEHHBIM rcuxosorom II. S. I'anpnepunbiM, B
KOTOPOU BBIIENISAETCS HECKOJIBKO 3TAMOB.

Oman co30anus OpUeHMUPOBOUYHOU OCHOBbL Npedcmosiujell OesameabHOCHmU
(OO/]). Yaamuecs nojay4daroT HHPOPMALIHIO O LU IPEACTOSIICH NeITeIbHOCTH 1

e€ npcamMeTe, y3HarOT, KaK 1 B Kakoi IIOCJICAOBATCIBbHOCTH OHH AOJI?KHBI BBIIIOJIHATH



OPHUEHTALIMOHHBIE, UCTIOJIHUTEIBCKUE U KOHTPOJIbHbBIC IEUCTBHS.

Bce nunakTudeckue eMHULIBI YYEOHBIX KHUT JJIsl 7—9 KI1acCOB HAUMHAIOTCS
C TIOCTaHOBKHM O0pa30BaTeIbHONW MpPOOJIEMBbI, KOTOpas pelaercs B Ipolecce
n3ydyeHus naparpada Ha OCHOBE MMEHHO J€ATEIbHOCTHOTO MOAXO0AA.

B 9 knacce npu mzyueHun Xxumuu 35eMeHTOB B kauecTBe OO/ BeICTymaer
OOIIMI MJIaH XapaKTEePUCTUKU METAIJIOB, HEMETAJIOB U MEPEXOIHBIX AJIEMEHTOB.

Oman popmuposanus mamepuanrbHol oeamenbHocmy. Y Yaliuecs! BHITOIHSIOT
JIeWCTBHS BO BHEIIHEHN (hOpMe, CTAIKUBASACH C CAMUMU IIPEAMETAMHU UITH MOJICIISIMHU:
BBIJICTISIIOT MOJIOKUTEIIBHOE M OTPULIATEIIbHOE 3HAUEHUE KOHKPETHOT'O XMMHUYECKOTO
BEIIECTBA WIH PEaKIMH B chepe YeTOBEUECKOMN NI TeIbHOCTH I B OKpPYKaroIIeM
MHUpPE; OMPEACISIOT XapaKTepHbIE MPU3HAKKM COCTaBa WJIM CBOWCTB BaKHEHIIUX
KJJACCOB ~ HEOPTraHWYECKUX COEAUMHEHUN; CaMOCTOSITEJIbHO  XapaKTEepU3YIOT
KOHKPETHBIC
XUMHYECKUE DJIEMEHTHI, MPOBOJAT JIAOOpATOPHBIE U TPAKTHYECKUE pPabOTHI;
TOTOBSIT COOOIIEHNS U MPE3EHTAINH; OCYIIECTBIISIIOT MTPOCKTHYIO AESTEIBHOCTD 110
BBIOpAHHON TeMaTHKe.

Oman eHnewnell peuu. JISUCTBUA ydamuxcs BepOaTU3yIOTCS B YCTHOW WIIH
IMCbMEHHOM peyu, OHU IIPOTrOBAPUBAIOTCS M YCBaMBAIOTCSA B 00001mIEHHOMN Popme.
Tax, ydamuecs: 03By4nBaOT, KaKyt0 HHGOPMAIUIO HECET XUMUYECKasi CUMBOJIMKA:
XUMHYECKUE 3HAKH, XUMUYECKHUEe (HOPMYIbl U YpaBHEHUS XUMHUUYECKOW pEaKIIuH,
cuMmBosMKa [lepuonnueckon cucteMbl XuMu4eckux 3semenToB 1. 1. Menaeneena.

Oman eHympenHeli peyu. BepbalbHOE OCBOCHHME NEWUCTBHUS TIpO ceos,
MporoBapuBaHue onepanuii mpo ceds, 6e3 BHemHel peun. JleiicTBue peayupyercs,
Hanpumep, Nocie NPOBEAEHHOIO YUYUTEIIEM HHCTPYKTaXa Nepe] NPaKTUIECKOU NN
nabopaTopHOU pabOTON YUSHHK JOHKEH MPOTOBOPHUTH €T0 TIPO cedsl, 0CO3HATH €TO0,
BHYTPEHHE COTJIACUTHCS C HUM WJIM BBIICHUTH HEIMOHSTHBIE MOMEHTBI; TO K€
MPOUCXOUT MPHU pePIEKCUH TUUHBIX IOCTUKEHUN U BBIPAOOTKE MJIaHA MOBBIIIECHUS
ux ypoBHsi. Oco0yI0 BaHOCTh 3TOT 3TAl UTPAET MPU BHINOTHEHUHU YUCHHUYECKOTO
HCCIIEIOBATEIBCKOIO MPOEKTA.

Humepuopuzayus oeticmeus. JIeiicTBUE CTAHOBUTCS BHYTPEHHUM IPOIIECCOM,



AKTOM MBICIIA, JEUCTBUEM B yME. YUEHHUK IMEPE] BBIIOJHEHUEM XUMHUYECKOTO
AKCIIEPUMEHTA WM pEeUIeHUs pacu€THON 3ajaud 1o (GopMysiaM M YpaBHEHUSIM
MBICJIEHHO MPEICTABISAET MOCIEI0BATEIBHOCTh CBOUX JEUCTBUU MO pean3aluu
BbIPaOOTaHHOTO TJIaHA.

2. TeopeTuyeckne MOJOKEHHS Kypca XUMHM OCHOBHOH IIKOJIbI
PACKPBIBAKTC HAa OCHOBE IIHPOKOr0 MCIHOJb30BAHUSA B O0y4YeHHH
XHMHUY€ECKOIo IKcrnepuMenTa (71abopaTOpHBIX ONBITOB M MPAKTUYECKUX padoT), B
TOM YHCJIE U TPOBOJIMMOTO B JIOMAIIHUX YCJIOBUSIX, & TAKKE JEMOHCTPALIMOHHOTO
DKCHEPUMEHTA, KOTOPBIA MOKA3bIBAET YUUTEIIb.

3. Pa3zButue WH(POPMANUOHHO-KOMMYHUKATUBHOH KOMIETEHTHOCTH
o0yuaromuxcs: oOpaiieHue K pa3InyHbIM UCTOYHUKAM XUMUYECKONH HHPOpMaIIUH,
NOJIFOTOBKY WH(OPMAIIMOHHOTO TPOJAYKTa M €ro Mpe3eHTalus, YMEHHE BeCTU
JUCKYCCHIO, OTCTaWBaTh CBOK TOYKY 3pEHUS M KOPPEKTHPOBAThH IMO3ULUIO Ha
OCHOBE aHaJIM3a ApTYMEHTOB YYaCTHUKOB JUCKYCCHH.

4. MeranpeAMeTHbIH XapakTep coAep:KaHUS Y4YeOHOr0 MaTepHuaJa:
peanuzanus CBA3€el ¢ IpeAMETaMU HE TOJIbKO €CTECTBEHHO-HAYYHOTO IIUKJIA, HO U C
VUCTOPHUEH, JINTEPATYPOU, MUPOBOMN XYIA0KECTBEHHOU KYJIbTYpPOM.

5. IIpakTuKO-OpHEHTHPOBAHHAS  3HAYMMOCTH  OTOOpPa  y4eOHOro
COJepP:KaHUsl: CBS3b H3y4yaeMOTo Marepuaja ¢ JKU3HBIO, (OpMUPOBAHUE
HKOJIOTUYECKON TPaMOTHOCTH TpHU OOpalieHMH ¢ XUMUYECKHMHU BEIIECCTBAMH,
MarepuajaMi M TpolieccamMH, OTBEYAIOIIMMHU TpeOOBAHUSM MPaBWII TEXHHUKU
O6e3zomacHocT Tipu  paboTe B XUMHUECKOM KaOuHere (Jabopatopum) U
ITOBCEHEBHOM KU3HU.

6. JlocTuskeHusi MpeAMETHBLIX, MeTANPEeAMETHBIX MW JHYHOCTHBIX
pe3yabTaTOB IIOCPEACTBOM CTPYKTYPUPOBAHHUSA 3aJaHUM IO COOTBETCTBYIOLIUM
pyOpuKam:

«IIpoBepbpTe CBOM 3HAHUAY;
«IIpumenuTe cBOM 3HAHUSAY;
«Mcnonb3yiTe JOMOJHUTENIbHYIO HH(DOPMALIHION;

«BbIpazure cBOE MHEHUE.



OO01mas xapakTepucTHKAa Y4e0HOI0 mpeamera

[Ipennaraemas pabouas mporpamma 1o XMMHUHU PacKpbIBaeT BKJaJ y4eOHOTrO
MpeIMETa B JIOCTHXKEHHE LIeJIed OCHOBHOI'O OOILEro oO0pa3oBaHUS M OINpPEAEIIeT
BAKHEWILINE COJIEPKATEIbHBIE TUHUU MTPEIMETA:

* «Bewecmeo» — B3aMMOCBSA3b COCTaBa, CTPOEHUS, CBOWCTB, IOJIYYEHUS U
IIPUMEHEHMS BEILIECTB U MAaTEPUAJIOB;
s «Xumuueckas peaxkyus» — 3aKOHOMEPHOCTH MPOTEKAHUSA U YIIPaBICHUS
polieccaMy MOJTYYEHHUs U IPEBPAICHUS
BEILECTB;
s «Xumuueckuu A3bIK» — ONEPUPOBAHUE CHUCTEMOW BAKHEUIIMX
XUMUYECKHUX MOHATUM, BIAJEHUE XUMUYECKON
HOMEHKJIATYPOH M CUMBOJIMKOW (XUMHYECKUMH 3HaKaMu, opMyrIamMu U
YPaBHEHUSIMHU );
o «Xumusa u HcusHb» — COOIIOJCHUE TPABUI XUMHUUYECKOW 0€30MacHOCTH
pu 0OpaIlleHnH ¢ BEUIECTBAMU, MaTepHalaMU
U XUMHUYECKMMH TMpoLEeccCaMd B TIOBCEIHEBHOM KU3HM U Ha
IIPOU3BOJICTBE.

Kypc opuenTupoBaH Ha OCBOEHHE O0YYAIOIUMMHUCA OCHOB HEOPTaHMYECKOM
XUMHUU M KpaTKO€ 3HAKOMCTBO C HEKOTOPHIMU TOHATUAMH W OOBEKTAMHU
OPraHUYECKON XUMHHU.

B conepxarenbHON MHUM «Bewecmeoy pacKpbIBAETCS YUEHUE O CTPOCHUH
aTOMa M BEIIEeCTBAa, COCTaBE M KiIacCU(PUKAIINN XUMHUECKUX BEIECTB.

B copepxarenbHOM NUHUK «Xumuueckas peaxyus» PaCKpPbIBA€TCS YYEHHE O
XUMHYECKUX TIPOIIeccax: KiacCuPUKaUg XUMUIECKUX PEaKIIuii U 3aKOHOMEPHOCTU
WX TPOTEKAHUs; KA4YECTBEHHAass M KOJIMYECTBEHHAs CTOPOHBI XHWMHUYECKUX
mporeccoB (pacdy€Tpl MO XUMHYECKHM (OpMyJaM M ypaBHEHHSM XUMHUYECKUX
peakiuii).

B conepxarenbHOil NHMHUM <« Xumuueckuti A3v6ik» (DOPMUPYIOTCS YMEHUS
yYaliuxcsi Ha3blBaTh BEHIECTBA MO (opMynamM M COCTaBIATH (HOPMYIBI MO MX

HA3BAHUSM, 3aIMCHIBATh YPABHECHUS PEAKLIHMN U XapaKTEpPU30BaTh UX, PACKPHIBATH



MH(pOpMAIIO, KOTOPYIO HECET XUMUUYECKAs] CHMBOJIMKA, B TOM YHUCJIE€ BhIpAXKEHHAs
U B TabinyHOU (popme (mepuoanueckas cucTeMa XMMUYECKHX 3nemeHtoB [I. .
MenpeneeBa, TabiMla paCTBOPUMOCTH BEILECTB B BOJIE); UCIOJIB30BATh CUCTEMY
XUMHYECKUX MOHATUH I OMUCAHUS XUMUUYECKHX OOBEKTOB (3JIEMEHTOB, BEUIECTB,
MaTepHualioB U MPOLIECCOB).

B conepxarenbHON JIMHUM «Xumusi U JHCU3HbY PACKPBIBAIOTCS JOTMYECKUE
CBSI3M MEXK/y CBOICTBaMH, IPUMEHEHUEM, TIOJyYEHUEM BEUIECTB B J1aOOpaTOPHBIX
yCIOBUSAX W Ha TMPOU3BOACTBE; (opMUpyeTCs KylabTypa O0€30MacHOro u
HKOJIOTMYECKH TPaMOTHOTO OOpaIlleHHsI C XUMUYECKUMU 00bEKTaMU.

B kxypce 3HauuTenbHas podb OTBOAUTCS XUMHUYECKOMY JKCIIEPUMEHTY:
IIPOBEJICHUIO MPAKTUUYECKUX Pab0T U 1a00paTOPHBIX ONMBITOB, (PUKCAIIMN U AHATIU3Y
UX Pe3yibTaTOB, COOIIOACHUIO HOPM U MPaBUil 0€30NacHOM pabOThl B XUMUYECKOM
kaOuHeTe (J1abopatopun).

Peanuszamust nmporpamMmbel  Kypca B Iporecce OOydyeHHs  IO3BOJIUT
o0yyarouMMcs OHATh POJIb U 3HAUEHUE XUMHUH CPEIU APYTUX HayK O MPUPOAE, T.
€. PacKpbITh BKJIAJ XUMHUU B (POPMHpPOBAHHUE LEIOCTHOW €CTECTBEHHO-HAyYHOU

KapTUHBI MUPA.



Mecto npeamera B y‘I66HOM IIaHE
denepanbHbI rOCYyJapCTBEHHBIN 00pazoBaTeIbHBIN cTaHaaprT
[IPEeyCMAaTPUBAET U3YYEHUE KypCca XUMUU B OCHOBHOM IIKOJIE KAK COCTaBHOM 4aCcTH
npeaMeTHor o0nacTu «EcTecTBEHHO-HAyUYHbIE TPEIMEThBD.

Kypc paccuntan Ha o0s3aTesnbHOE U3ydyeHue npeaMera B 0o0béme 140

y4eOHBIX 4acoB 10 2 yaca B HeJeno B 8—9 kiaccax.
Kpowme 3Toro, npegycmarpuBaercsi M3ydyeHue XUMHHM ¢ 7 kjaacca B 00béMe 35
y4eOHBIX 4acoB Mo 1 yacy B HEAEIIO.

[Ipennaraemslii Kypc XOTS U HOCUT OOILEKYJIBTYPHBII XapakTep U HE CTaBUT
3aa4y NpopecCUOHAIbHON MOArOTOBKU OOYYaIOUIUXCs, TEM HE MEHEE I103BOJISIET

UM OTPEJEIUTHCS C BBIOOPOM Ipoduiis 00ydeHus: B cTapiieid mKoie.

JINYHOCTHBIE, MeTANIPeIMETHBIE U TPeIMETHDIE
pe3yJabTaThl 0CBOEHHS Kypca XUMHUM

Ilo 3dBCPHICHHUIO KypCa XMMHH HaA 3TAIllC OCHOBHOT'O 061H€P0 O6pa3OBaHI/IH

BBIITYCKHHUKH OCHOBHOM IIKOJIbI AOJIDKHBI OBJIAZACTD CIICAYIOINUMU PC3YyJIbTaTaMU !

1. JImuHOCTHBIE pe3yJibTAThI:
1) ocosznanue cBOCH STHUYCCKON TPUHAICKHOCTH, 3HAHUE HCTOPUH XUMHUH U

BKJIaJ1a POCCUMCKON XMMHUYECKON HAYKU B MUPOBYIO XHUMUIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIIEHUS K TMO3HAHUIO XUMHH, TOTOBHOCTH
U CHOCOOHOCTH Y4YaIIUXCS K CaMOpPAa3BUTHIO M CaMOOOpPa30BaHHIO HAa OCHOBE
M3Y4YEHHBIX (PAKTOB, 3aKOHOB M TEOPUN XUMHUH; OCO3HAHHOTO BHIOOPA U IIOCTPOCHHE
WHJMBHUIYalbHOW 00pa30BaTebHON TPAEKTOPHUH;

3) ¢opmuposanue  TEIOCTHOW  €CTECTBCHHO-HAYYHOW  KapTHHBI  MHpa,
HEOTHEMJIEMOM YaCThIO KOTOPOU SABIISIETCA XUMHUYECKasl KapTUHA MUPA;

4) oenadenue COBpPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO PA3BUTHS HAYKH
1 00IIIECTBEHHON MPAKTUKHU, B TOM YUCJIE U XUMUYECKUM;

5) ocsoenue conmaabHBIX HOPM, MTPABWII MTOBEACHHS, POJICH U POPM COIUATBHOM



’KU3HU B COLIMYME, IPUPOJIE U YACTHOM )KM3HU HA OCHOBE IKOJIOTUIECKON KYIbTYPHI
1 0e30macHOro O0pallleHus ¢ BeIeCTBAMH U MaTepHaIaMH;

6) ¢opmuposanue KOMMYHHKATHBHOW KOMIIETCHTHOCTH B  OOINECHHUH CO
CBEPCTHHMKAaMHU M B3pOCIHBIMM B IIpolecce 00pa3oBaTeabHOM, O0OIIECTBEHHO
MOJIE3HOW,  Y4EOHO-HUCCIEAOBATENbCKOM, TBOPYECKOM M APYrMX  BHJOB

ACATCIIPHOCTH, CBI3aHHBIX C XUMUECH.

2. MetanpeaMeTHble pe3yJbTaThl:
1) ompedenenue ueneli COOCTBEHHOTO 00yUEHUS, TOCTAHOBKA U (HOPMYIHUPOBAHUE
I71s1 ce0sT HOBBIX 3a/a4;
2) naanuposanue MyTed NOCTHIKCHUS KEIAEMOT0 pe3ysibTaTa 00yUeHUS] XUMHUH
KaK TEOPETHIECKOT0, TaK M SKCIIEPUMEHTAIBHOTO

XapakTepa;
3) coommuecenue CBOUX NCHCTBUM C MJIAHUPYEMBIMHU PE3yJIbTATAMHU,

ocyujecmeiieHue KOHTPOJISL CBOEH IESITENbHOCTH B IIPOLIECCE JOCTHKEHUS
pe3ynbTarta, onpedesieHue Cioco00B AEHUCTBUIN MPU BBHITTOJIHEHUH JTAOOPATOPHBIX U
NPAKTUYECKUX pabOT B COOTBETCTBUU C MTPABUIIAMH TE€XHUKH 0€3011aCHOCTH;

4) onpedenenue KICTOUHUKOB XUMHUCCKOW HH(POPMAIIMH, TIOTyUYCHUE U aHAITU3 €,
co3aaHue MHGPOPMAIIMOHHOTO MPOAYKTa U €r0 IPEe3CHTAIHS;

5) ucnoavzoeanue OCHOBHBIX HHTCIUICKTYAIBHBIX ONEPAIlMii: aHATM3a U CHHTE3A,
CpaBHEHHS U CUCTeMaTH3alliK, 0000IICHUS U KOHKPETU3AIIUHU, GbLi6IeHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€H U nocmpoenue JI0TUIECKOr0 pacCyKICHUS U
YMO3aKII0UEHHUs (MHAYKTUBHOTO, IEYKTUBHOTO U 110 aHAJIOTUH) Ha MaTepualie
€CTECTBEHHO-HAYYHOTO COJICPIKAHUS;

6) ymenue co3naBarh, IPUMEHSThH M MPEOOPA30BHIBATH 3HAKH M CUMBOJIBI, MOJICITH
M CXEMBI IS pelieHus] yueOHBIX U TIO3HABATEIBHBIX 33/1a4;

7) opmuposanue u pazgumue SKOIOTUTISCKOTO MBIIIJICHHS, YMCHHE TPAMCHSTh
€ro B II03HABATEIbHON, KOMMYHHKATUBHOW, COLIMAJIbHON IPAKTUKE U
npodheCcCHOHAIbHON OpUECHTALINH;

8) eenepuposanue nne u onpeaeIcHUe CPEACTB, HECOOXOAMMBIX JITSI KX



peanu3almy.

3. IIpeamMeTHbIe pe3yabTAThI:
1) ymenue 0003HAYaTh XMMUYECKHUE DIIEMEHTHI, Ha3bIBATh MX M XapaKTEPH30BaTh
Ha OCHOBE IT10J10’KeHUs B niepuoanueckon cucreme 1. . Menneneena;
2) Gopmyruposanue N3yICHHBIX MOHITHI: BEIIECTBO, XHMUYECKUHN 3JICMEHT,
aTOM, MOJIEKYJIa, MOH, KATHOH, aHUOH, MPOCTOE U CIO0KHOE BEIIECTBO, XUMUYECKas
peaKIys, BUIbI XUMHYCCKUX PEaKIUi U T. 11.;
3) omnpeodenenue no hpopmysaaM cocTaBa HEOPraHUYECKHX U OPraHUICCKUX
BEIIECTB, BAJICHTHOCTH aTOMOB XMMHYECKHX DJIEMEHTOB MJIU CTETICHU UX
OKHCIICHUS;
4) nonumanue MHPOPMAIINU, KOTOPYIO HECYT XUMHUYECKUE 3HAKHU, HOPMYIIBI U
YpaBHCHHSI,
5) ymenue kraccugpuyuposams NpocThie (METAIUIBI, HEMETAJLIBI, OJIATOPOIHBIC
ra3bl) U CJIOKHbIE (OMHApPHBIE COEAMHEHHMS], B TOM YMCJIE U OKCHJIBI, a TAKXKe
TUAPOKCUIBI — KUCJIOTHI, OCHOBaHUsA, aM()OTEPHBIE THAPOKCUIBI — U COJIH)
BEIIECTBA;
6) dopmyruposanue IEpUOIUYCCKOrO 3aKOHA, 0OBICHEHUE CTPYKTYPHI U
uHGOpPMAIINH, KOTOPYIO HECET MEePUOINUecKasi CUCTEMa XUMUYECKHUX JIIEMEHTOB
. . MenpaeneeBa, packpbvimue 3HaAYEHUS IEPUOJAYECKOTO 3aKOHA;
7) ymeHue xapaxmepu3o6ams CTPOCHHE BEIICCTBA — BHJIBI XAMUYECKHUX CBS3CH U
TUIBI KPUCTAIUTMYECKUX PEIIETOK;
8) onucamnue cTpOSHUS aTOMOB XUMUYECKHX JIEMEHTOB C MTOPSTKOBBIMH
Homepamu 1—20 u 26, omobpasicerue UX ¢ TOMOIIBIO CXEM;
9) cocmasnenue HopMyn OKCHIOB XUMUYECKHUX 3JIEMEHTOB U COOTBETCTBYOIIUX
UM THAPOKCHIIOB,;
10) mnanucanue cTPyKTYpHBIX (POPMYII MOJICKYJISIPHBIX COCTMHECHUHN U
(OpMYITBHBIX €TMHHUI] HOHHBIX COSAMHEHUH TI0 BAJIGHTHOCTH, CTETICHH OKUCIICHUS
WM 3apsily NOHOB,

11) ymenue ¢popmynuposames OCHOBHBIC 3aKOHBI XUMHUH: TIOCTOSTHCTBA COCTaBa



BEIIECTB MOJICKYJISIPHOTO CTPOCHHSI, COXPAaHEHHs MacChl BEIIECTB, 3aKOH
ABoranpo;

12) ymenue ¢popmynuposames OCHOBHBIC MOJIOKEHUS ATOMHO-MOJICKYJISIPHOTO
YUEHUS U TEOPUU DIICKTPOIUTUIECCKON AUCCOIUAIINH;

13) onpeodenenue MPU3HAKOB, YCIOBUH MPOTEKAHUS M MIPEKPAIICHUS XUMHUECKUX
peaxkuuu;

14) cocmaenenue MOJICKYISPHBIX YPABHCHUI XUMUYECKUX PEAKIIHHA,
MOJTBEPKAAIONINX OOIINEe XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX BEIIECTB M OTPAKAIOIINX CBSA3H MEXKIY KJIacCaMH COSTMHEHUH;
15) cocmaenenue ypaBHEHUI peakiyii C y4aCTUEM JICKTPOIUTOB TAK)KE B HOHHOM
dopme;

16) onpeodenenue MO XUMUYECKUM YPABHCHUSM MPUHAIJICKHOCTH PEAKIUil K
OTpeIeNEHHOMY THITY WU BUIY;

17) cocmaenenue ypaBHEHUH OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIIUH C
TIOMOIIIBIO METO/Ia IEKTPOHHOTO OasiaHca;

18) npumenenue NOHATUI «OKHCICHUE» U «BOCCTAHOBIICHUEY JIJIS
XapaKTEPUCTUKA XUMHUYECKIX CBOMCTB BEIIIECTB;

19) onpeodenenue ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIHI XJIOPHI-, CYIb(aT- 1
KapOOHAT-aHWOHOB U KATHOHA aMMOHHMSI B PaCTBOPE;

20) obvacHenue BAVSHES Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKHX
peaxkiuu;

21) ymenue xapaxmepuzoeams TMONOKCHHE METAINIOB 1 HEMETAJLIOB B
NEPUOANYECKOM cUCTEME DJIEMEHTOB, CTPOEHUE X aTOMOB M KPUCTAJLJIOB, 001IHe
¢u3nyeckre U XMMHYECKUE CBOICTRA,

22) o0bvscHeHue MHOTOOOPA3HsI MPOCTHIX BEIIECTB SBIICHUEM aJIZIOTPOITHH C
yKa3aHUEM €€ NPUYNH;

23) ycmarnosnenue pa3IuvaAi THAPO-, TUPO- U AICKTPOMETAJUTYPTHH
UIIOCMpUPO8anUe STUX Pa3NUIuil MpUMepamMu MPOMBIIIIEHHBIX CTIOCOOO0B
MOJTyYEHUS] METAJUIOB;

24) ymenue oasams OOIIYIO XapakTepucTHKyY deMeHToB |, |1, VIIA rpynm, a



TaKXKe BOJOPOJIa, KUCIOPOa, a30Ta, cepbl, pocdopa, yriaepona, KpeMHUS U
00pa30BaHHBIX UMH MPOCTHIX BEMICCTB M BAXXHEHIIINX COCTMHECHHM (CTPOCHHE,
HAX0XJIEHUE B PUPOJIE, MONTyIeHNE, GPU3NUECKUE U XUMHUYECKIE CBOICTBA,
MIPUMEHEHUE);

25) ymenue onucvieams KOPPO3UIO METAIIOB U CIIOCOOBI 3aIIUTHI OT HEE,

26) ymenue npouzso0ums XAMUYECKHE PACUETHI C HCITOJIb30BAHUEM TOHATHI
«MaccoBasi 10N BEIIECTBA B CMECHY, KKOJMUECTBO BEIIECTBAY, «MOJISPHBIH
00BEM» 10 (hopMyJiaM U YPaBHEHUSIM pEaKIuii;

27) onucanue CBOUCTB M MPAKTUYCCKOTO 3HAUCHUS M3YUCHHBIX OPraHMYCCKUX
BEIIECTB;

28) ebinoanenue 0003HAYCHHBIX B IPOrPAMMe IKCIIEPUMEHTOB, PACHO3HABAHUE
HEOPTaHWYECKUX BEIIECTB 110 COOTBETCTBYIOIIUM TPU3HAKAM;

29) cobmodenue ipaBua 0€30MacHOM padOTHl B XUMHYECKOM KaOMHETE

(;mabopaTtopun).



Coaep:xxanue Kypca XuMHHU

8 KITACC
HavajibHbIe MOHATHSA U 3aKOHbI XUMHUU
Tena u BemectBa. CBoiicTBa BelIeCTB. DTaJlIOHHbIE (PU3MUYECKHUE CBOMCTBA
BeIlIeCTB. Marepuansl U MaTepuanoBeeHue. Poib XMMUU B )KU3HU COBPEMEHHOTO
oOmectBa. OTHOILIEHKE O0IECTBAa K XUMUU: XEMOPUIHS U XeMOo(poOusl.

Metoasl u3ydyeHus: xumuu. HabmrogeHnue. DxcniepuMeHT MojenupoBaHuUe.
Mojenu MaTepuaibHbIE U 3HAKOBBIE WU CUMBOJIBHBIC.

l'azel. XKupkoctu. TBEpnble BemiecTBa. B3anmHbIE TEpexoabl MEXIY
arperaTHbIMU COCTOSTHUSIMM BEIECTBA: BO3TrOHKA (CyOIuMarius) u jecyoaumarius,
KOHJICHCALIMS U UCTapeHUe, KPUCTAIIIIM3AllHS U TIJIaBJICHUE.

®usuyeckue gBieHUs. YHUCThle BelleCTBA W CcMecH. [ OMOTEHHbIE H
reteporeHHbie cMmecu. Cmecu Tra3000pasHbie, kuakue u TBEpAbIE. CrocoObl
paszeseHusl CMecei: meperonka, Uiu JTUCTUIUIALMS, OTCTauBaHUE, PUIBTPOBAHUE,
KPUCTAILTU3AIIMS WU BhIapuBaHue. Xpomarorpadus. [Ipumenenune 3Tux cnocooos
B J1a00OpaTOpPHOI MpaKTUKE, HA TIPOU3BOJICTBE U B OBITY.

XHUMHUYECKAE HIEMEHThl. ATOMBI W MOJIEKYJbl. IIpocThie M ClIOXKHBIE
BelleCTBA. AJUIOTPONHS Ha mpuMepe Kuciaopoaa. OCHOBHbBIE MOJI0KEHUSI aTOMHO-
MOJIEKYJIsIpHOTO yueHus. MoHbl. BeliecTBa MOJNEKYISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHS.

3Haku (CUMBOJIBI) XUMHUYECKUX 3JIeMEHTOB. MHpOpMaIs, KOTOpYyO HECYT
3HAKA XUMHUYECKUX DJIEMEHTOB. DTHUMOJOTHS Ha3BaHUN HEKOTOPBIX XUMHUYECKUX
anemMeHToB. [lepronnueckas Tabnuia xumudeckux anemMeHToB /. Y. Menneneena:
KOPOTKONEPUOAHBIA W JJIMHHOIEPHOAHBIM BapuaHThl. [lepuoasl u rpynmel.
I'maBHas u mobouHas noAarpynmel, ik A- u b- rpynnel. OTHOCHTENIbHASI ATOMHAs
Mmacca.

Xumuueckne (opmynbl. MaAekcs u  kodhdummenTsl. OTHOCHUTEIBHAS
MOJIEKYyJIsIpHass macca. MaccoBasi J10Js XMMHYECKOTO 3JIEMEHTAa B COEAWHECHUMU.
Nudopmaiiusi, KOTOpyro HECYT XUMUYECKUE (DOPMYIIBI.

Banentnocts. CtTpykTypHble (opMynbl. XHUMHYECKHE BJIEMEHTHI C



MOCTOSSHHOM M TMEPEMEHHON BaJIEHTHOCTBHIO. BBIBOI (QOpMyInbl COEAMHEHUS IO
BaJIeHTHOCTH. OmpezesieHne BaJE€HTHOCTU XMUMHMYECKOIO 3J€MEHTa Mo (popmyie
BemecTBa. CocTaBiIeHNE HA3BAHUN COCTMHEHUM, COCTOSIIMX U3 JBYX XUMHYECKHUX
AJIEMEHTOB, 110 BAJICHTHOCTU. 3aKOH IIOCTOSHCTBA COCTABA BELICCTB.

Xumuueckue peakiuu. PeareHTel M npoaykrtel peakuuu. [IpusHaku
XUMHUYECKUX pPEaKUUU. YCIOBHUS HX IIPOTEKaHUs U IpekpauieHus. Peakiuun
TOPEHHUsI. DK30TEPMUYECKHUE U IHAOTEPMHUUECKNE PEAKIUY.

3aKOH COXpAaHEHUsI MAcCChl BEMIECTB. XUMHUUYECKue ypaBHeHUs. COoCTaBIeHUE
XUMHYECKUX ypaBHEeHUH. NH(popmalus, KOTOpYIO HECET XUMUUECKOE YpaBHEHHUE.

Knaccudukanuss XuMUYeCKUX pEeakui MO COCTaBYy U UYUCIY PEareHTOB U
IPOAYKTOB. THUIBl XMMHUUYECKHX peakuui. Peakuuu coeauHeHUs, pas3yIOKECHUS,
3aMeleHus 1 oomeHna. Karanusatopsl u kaTanus.

JdemoHcTpanumn

¢ KoJsekuys MaTeprualioB U U3ACIUN U3 HUX.

® Mogenu, ucnonb3yeMble Ha ypokax GU3HKU, OMOJIOTUH U Teorpaduu.

® OOBEMHBIE U MIAPOCTEPKHEBBIE MOJIETH HEKOTOPBIX XUMUYECKUX BEIIECTB.
¢ Moaenu KpUCTAUIMYECKUX PEIIETOK.

® CoOupanue mpubopa s OJIyUYEHHUS ra3a U MpoBepKa ero TepMEeTUIHOCTH.
® Bosronka cyxoro JibJa, H0/ia Wiu HadTaanHa.

® ArperaTHble COCTOSIHUS BOJIBI.

¢ PazneneHue 1ByX HECMENIUBAIOIINXCS KUIKOCTEN C TIOMOIIIBIO
JEJINTEIIbHON BOPOHKH.

¢ Jluctunnarop u ero padora.

® VcranoBka mis GunbTpoBaHus U e€ padoTa.

® VcraHoBKa s BeImapuBaHus u e€ padoTa.

® Komiekuus ObITOBBIX MPUOOPOB AJisl GUIBTPOBAHUS BO3AYyXa.

® PazgeneHue Kpacsiero BemecTsa gomacrepa ¢ MOMOIIBI0 METOAA



OyMa)xHO# Xpomartorpaduu.
® Mopaenu anIoTPONHBIX MOAU(DUKALINI YyTIepoia U Cephl.
¢ Ilonyuenue o30Ha.
* Tloptpers 1. 5. Bepnennyca u JI. I. Menneneesa.

¢ KoOpOoTKONEPUOIHBIN U JITUHHONEPUOAHBIA BAPUAHThI IEPUOIUYECKON
cuctemsbl /1. 1. Menneneena.

® KoOHCTpyHpOBaHUE MAPOCTEPKHEBBIX MOJEIEN MOJIEKYIL.

® Anmnapar Kunna.

® PaznoxeHue OuxpomaTra aMMOHUS.

¢ T'opeHwue cepbl 1 MArHUEBOM JICHTBHI.

® Iloptpetrsl M. B. Jlomonocosa u A. JI. JlaBya3sbe.

®  OnsIThl, HJUTFOCTPUPYIOLIUE 3aKOH COXPAHEHHUS MACCHI BELECTB.

® Topenue dochopa, pacTBOpeHHE MPOAYKTAa TOPEHUS B BOJIE U UCCIIEIOBAHUE
MOJIYYEHHOT'O PAaCTBOpA JAKMYCOM.

® BiaumMoaelcTBHE COJISTHOU KUCIIOTEI C IMHKOM.

® [lonyudenue rugpokcuaa meau(Il) u ero pasznoxxkeHue npyu HarpeBaHUMU.

JlaGopaTopHble ONBITHI

® O3HaKOMJICHHE C KOJIISKITUEH 1a00paTOPHOM TOCYIbI.
® [IpoBepKa repMETUYHOCTH MPUOOPA JIJIS ITOTYyUCHHUSI Ta30B.
® O3HaKOMJICHHE ¢ MHHEpaJIaMH, 00pa3yIOIIMMHU TPAHUT.

® [IpUTOTOBJIEHHE T€TEPOTCHHON CMECH MOPOIIKOB CEPBI C HKEJIE30M U UX
pazzesneHue.

® B3aWMOJICHCTBUE PACTBOPOB XJIOPHUIOB M HOJIHIOB KaJIHUs C PACTBOPOM
HUTpaTa cepeodpa.

® [omydenue ruapokcuaa Meau(ll) ¥ ero B3auMOJICHCTBHE C CEPHON
KHUCJIOTOM.



® B3aUMOIEHUCTBUE PACTBOPA COABI C KUCIOTOM.

® IIpoBepka 3aKOHA COXPAHEHHS MACCHI BEILIECTB HA TPUMEPE
B3aUMOJEUCTBUSA NIETOYHU C KUCIIOTOM.

® [IpoBepKa 3aKOHA COXPAHEHHUS MACChI BEIIECTB Ha IPUMEpPE
B3aMMOICHCTBHS MIENOUH C COJbIO xerne3a(lll).

® Pa3JIOKEHHE MEPOKCHUIA BOJIOPO/IA C ITOMOIIIBIO OKCHJIA MapraHIia
(1Iv). 11. 3amelneHue keae30M MeIU B MEIHOM

KyTopoce.
IIpakTyeckue padoThI
1. TlpaBwiia TeXHUKHA O€30MACHOCTH M HEKOTOPBIC BHJIBI pa0OT B XUMHUUYECKON
naboparopuu (KaOMHETE XUMHH).
2. HaOmronenwue 3a ropsiieit CBE4OM.

3. Ananu3 noussl (aHanor padoTsl «OUKUCTKA TOBAPEHHOU COJINY).

Baxueiimue npeacTaBuTe M HEOPraHM4ecKux BeuecTs. KosmmyectBeHHbIE
OTHOIIIEHHUSI B XUMHH

CocraB Bo3ayxa. [lonstue 06 00BEMHOM J10J1€ (¢) KOMITOHEHTA MPUPOTHOM
ra3oBoil cMecu — Bo3ayxa. Pacuér o0bémMa KOMIIOHEHTa Ta30BOM CMECH TI0 €T0
00BEMHOM 10J1e 1 HA0OOPOT.

Kucnopoa. O3zomn. [lomyuenue kucnopoaa. Cobupanue U pacrio3HaBaHUE
KUCIIOpoaa. XMMUYECKHE CBOMCTBA KUCIOPO/IA: B3aUMOJAEUCTBUE C METALIAMH,
HEMETAJUIaMH U CIIOKHBIMU BelecTBaMu. [[pumenenue kuciaopona. Kpyrosopor
KHUCJIOPOJa B IIPUPOJIE.

Oxcunpl. ObpazoBanne Ha3BaHUN OKCUAOB 1O UX Gpopmynam. CocTaBiieHne
dbopMyJT OKCHJIOB IO MX Ha3BaHUSAM. [IpeacTaBuTEeI OKCHIOB: BOAA M YIIICKUCIIBIN
ras, Heraui¢Hasi U3BECThb.

Bopopona B npupoae. ®uzndeckue 1 XMMHUYECKHE CBOMCTBA BOJIOPO/IA, €r0
MOJIYYEHUE U TPUMECHEHHUE.
Kucnotsl, ux cocras u ux knaccudukauus. Maaukatopsl. Tabnuua

pactBopuMocTh. CepHas ¥ COJNSHAS KUCIOThI, ©X CBOMCTBA U PUMEHECHHUE.



Counn, ux coctaB ¥ Ha3BaHus. PacTBopumocTs conelt B Boae. IIpeacraBurenu
CoJIel: XJIOpUJI HAaTpHsl, KapOoHAT HaTpus, Gocdar KanbLHs.

IloctosinHass ABoragpo. KonmdecTBo BemectBa. Mosb. MossipHas macca.
KpaTtHble enuHUIBI U3MEPEHUST KOJTMYECTBA BEIIECTBA — MUJLIMUMOJIb U KUJIOMOJIb,
MHJUTAMOJISIPHAS ¥ KWJIOMOJISIPHASI MAaCChl BEILIECTBA.

Pacuétpl ¢ ncnonb30BaHUEM MOHATHI «KOJUYECTBO BELIECTBAY», «MOJISIpHAs
Maccay, «IOCTOsIHHAsE ABOTaipo».

3akoH  ABoragapo. MonspHbei  00BE€M  ra3000pa3HBIX  BEHIECTB.
OtHOcHTENbHAS TUIOTHOCTH ras3a Mo Apyromy rasy.

KpaTtnbie enuuuilel U3MEpEHUS — MUWUIAMOJISIDHBIA M KAJIOMOJISPHBIN
00bEeMBbI Ta3000pa3HBIX BEIIECTB.

Pacu€Thl ¢ UCTIOIB30BAaHUEM MOHSATUI «KOJUYECTBO BEIIESCTBAY», «MOJISIpHAs
Maccay, «MOJIIPHBIA 00BbEM Ta30BY», «UUCTIO0 ABOTAAPO».

I'unpocdepa. KpyroBopot Bojsl B ipupojie. Pusndeckue 1 XuMUYECKHUe
CBOMCTBA BOJIbI: B3aUMOJIEUCTBUE C OKCHIAMMU.

OcHoBanus, ux coctaB. PacTBOpUMOCTh OCHOBaHMI B Bone. M3MeHeHue
OKpacKH MHANKATOPOB B LIEN0YHOM cpere. [IpencraBurenu menoyei: rupoOKCUIbI
HATpHS, KAJIAS U KaJbLUs.

PactBoputens u pactBopéHHOE BemecTtBo. PacTBopbsl. PacTBopenwue.
I'mppatel. MaccoBasg 107 pacTBOPEHHOTO BemIeCTBA. Pacy€rhl, CBSI3aHHBIE C
HCIOJIb30BAHUEM MOHATHS «MacCOBas 10JI1 pACTBOPEHHOIO BEILIECTBAY.

JdemoHcTpanuu

® OmnpeneneHue coiepKaHusl KUCIOpo/aa B BO3yXeE.

¢ JlonyuyeHue KHUCIIO oJa pa3/Io’KCHUCM IICPMaHI'aHaTa KaJlusd M IICPOKCHAA
y

BOJOpPOAA.
® (CobOupaHre METOIOM BBHITECHEHUS BO3/IyXa U BOJIBI.
¢ Pacno3naBaHue KuCIoposa.
® T'opeHue maruus, >keiesa, yris, cepsl 1 pochopa B KUCIOPO/IE.

¢ Ko/uieKims OKCHIOB.



® JlonyuyeHue, coOMpaHue U pacno3HaBaHUE BOAOPO/A.

¢ T'openue Bogopona.

® BzaumogeiictBue Bogopoaa ¢ okcugom meau(Il).

¢ Konekuus MUHEpaabHbIX KUCIOT.

® IlpaBuiio pa3daBieHHs CEPO KUCTOTHI.

¢ Kotekuus coneil.

® Tabnuna pacTBOPUMOCTH KUCJIOT, OCHOBAHHM U cOJeil B BoJIE.

® HekoTtopsle METaIbl, HEMETAJIJIBI U COETMHEHUS C KOJIMYECTBOM BELIECTBA,
paBHBIM 1 MOJIB.

® Mopaenp MoasIpHOTO 00BEMa ra3000pa3HbIX BEIIECTB.

¢ Komekiuss OCHOBaHUH.

JlaGopaTopHble ONBITHI

® JTIOMyTHEHHE U3BECTKOBOM BOJIbI TP MPOITYCKAaHUHU YTJIEKUCIIOTO Ta3a.
® TlodydeHHEe BOJIOPOJIa B3aUMOJICHCTBUEM IIMHKA C COJITHOW KHCJIOTOM.

® Pacrio3HaBaHUE KHUCJIOT C HOMOIIBIO HHAUKATOPOB.

® HM3MeHEeHHEe OKPACKU WHIUKATOPOB B IIEIIOYHOM cpe/ie.

® O3HaKOMJICHME C TMpernaparaMd JAOMAIIHEW WJIM IIKOJbHOW amnTeyKu:
pacTBOpamMu MEPOKCH]IA BOAOPOJA, CIUPTOBOM HACTOMKH MO/1a, aMMHAKa.

IIpakTnyeckue padéoThI

4. Tlomyuenue, coOMpaHue U paclio3HaBaHUE KUCIOPOIaA.

5. Ilonmyuenue, coOupaHue U pacro3HaBaHUE BOJOPO/A.

6. IlpuroroBneHue pacTBOpa C 3aJaHHOW MacCOBOW JIOJIEM pPacTBOPEHHOTO

BCIICCTBA.

OcHOBHbBIE KJIACCHI HEOPTAaHUYECKHX COeTMHEeHH
OO6o06mienne cBeaeHU 00 OKCcHAAax, MX Kilaccu(uKalMh, Ha3BaHUIX U

cBoiicTBax. CriocoObl MOTYUYEeHHS OKCHIOB



OcHoBanus, uxX KiIaccuukauus, Ha3BaHUs U cBoMcTBa. B3aumopeiicTBue c
KHMCJIOTAaMH, KUCJIOTHBIMU OKCUIAMHU U COJISIMH.
Paznosxenne HepacTBOPUMBIX OCHOBaHMH. CIOCOOBI MOMy4eHUsI OCHOBAHMIA.

Kucnotsl, ux knaccudukanus u HazBaHus. OOIIMe XMMHYECKHE CBOMCTBA
KHCJIOT. B3auMoaeicTBHE KHUCIOT € MeTaulaMU. OJEKTPOXUMHUYECKUN Pl
HANPSDKEHUW METAJUIOB. B3aMMOIEUCTBHE KHCIOT C OKCHJAAMH METAJUIOB.
B3anmogelicTBue KUCIOT C€ OCHOBAHUSMM — pEaKUUs HEUTpaIU3aLHH.
B3aumopeiictBue kucior ¢ coisiMu. [lonydeHne 6€CKUCIOPOIHBIX U

KHUCJIOPOJCOAEPKAIINX KUCIIOT.
Conu, ux knaccudukanus 1 cBoicTBa. Bzaumopeiictsue comneit ¢
MeTajlaMU, 0COOEHHOCTH 3TUX PEAKIIHM.

BzaumoencTBue cojiel ¢ COISIMU.

I'enetnueckue pAdbI METAJLJIA 1 HEMCTAJlJIA. I'eneTnueckas cBsI3b MCIKOY
KiIaCCaMH HCOPTaHNYCCKUX BCUICCTB.

JlaGopaTopHblie ONBITHI

® B3auUMOJCHCTBHE OKCUIA KAJIBIMS C BOIOM.

® [IOMyTHEHHE U3BECTKOBOM BO/IBI.

® Peakiusa HEUTPpATU3ALIUHU.

® Ionyuenue ruapokcuaa meau(ll) 1 ero B3auMOJACHCTBHE C KHCIOTOM.
® PpasnokeHue rufapokcuaa meau(ll) mpu HarpeBaHUU.

® B3auMOJEHCTBUE KUCIIOT C METAJUIAMH.

® B3aUMOJEHUCTBHE KUCIIOT C COJISIMHU.

® (O3HAKOMJICHHE C KOJUJIEKIIUEHN COJIEH.

® B3aumojelcTBUe cyibdaTta Meau(ll) ¢ Kere3oM.

® B3anMOJICHCTBHE COJIEH C COISIMHU.

® I'eHETUYECKAs CBS3b MCIXKAY KiIaCCaMH HCOPraHMYCCKHX BCIICCTB HA IIPUMCPC

COCOIUHCHUN MEIH.



IIpakTyeckue padoThI
/. Pemenue 3xcriepuMeHTANIbHBIX 3a7a4 M0 TeMe «OCHOBHBIE KJIaCChI

HCOPraHNM4YCCKHX COCHHHCHHﬁ)).

I[Mepuoauyeckuii 3aKOH ¥ NEPUOTUYECKAA CUCTEMA XUMHYECKUX
sjemenToB /[. U. MenpeseeBa. CTpoeHue atoma
EcrecTBeHHBIE  cemeiicTBa  XMMHUECKMX  DJIEMCHTOB:  IICJIOYHBIE U
[ICJIOYHO3EMEJIbHBIE METaJUIbl, TalloTeHbl, HWHEPTHBhIC (OJAropoJHbIE) Tas3bl.
AMdoTtepHOoCcTh. AMGBOTEPHBIE OKCUBI U THAPOKCH IBI. KOMIUIEKCHBIE COJIH.

Otkpeitue [. YI. MeHaeneeBbIM NEPUOJAUECKOTO 3aKOHA U CO3/IaHUE UM
NEPUONYECKON CUCTEMBI XUMUYECKUX DJIEMEHTOB.

AToMBI Kak ¢opma CyIIECTBOBAHUS XHUMHUYECKHX 3JIeMeHTOB. OCHOBHBIC
CBEJICHUA O CTPOCHUU aTOMOB. JlOKazaTenbCTBa CIOXKHOCTH CTPOCHUS aTOMOB.
Omnwitel Pezepdopaa. [Tnanerapuas Moens CTpOSHUS aToMa.

CocTtaB aTOMHBIX fAJ€p: MPOTOHBI, HEUTPOHBL. OTHOCHUTENbHAsI aTOMHas
Macca. B3auMOCBsI3b MOHATUN «IIPOTOH», «HEUTPOH», «OTHOCHUTEJIbHAsI aTOMHAas
Macca.

Mukpomup. OnekTpoHbl. CTpO€HHE »HJIEKTPOHHBIX YpPOBHEHl aTOMOB
XUMHAYECKHUX 3JIeMeHTOB 1—20. [ToHsATHE 0 3aBEPIIEHHOM 2JICKTPOHHOM YPOBHE.

N3oronbl. @PuU3MUEeCKH CMBICT CHUMBOJMKH [lepuoguueckorl CHCTEMBI.
CoBpemenHass GOpPMYJIHpPOBKA IEPUOIUYSCKOr0 3aKoHA. VI3MEHEHHsT CBOWCTB
AJIEMEHTOB B IEPHUOJIaX M TPyNmax Kak GyHKIHSI CTPOCHHS JICKTPOHHBIX 000I09EK
aTOMOB.

XapaKTEepUCTUKa D3JIEMEHTAa-METAUIA W JJIEMEHTAa-HEMETala II0  HX
MOJIO)KCHUI0 B TEPUOJUYECKOM CHUCTeME XUMHYeCKuX asementoB J[. U.
Menaeneena.

JdemoHcTpanumn

® Paznuunbie (OpMBbI TAOIUI TIEPUOUUECKON CUCTEMBI.
® MogaenupoBanue MOCTpoeHus nepuoanueckon cucrteMsl /. 1. Meneneesa.

¢ MOI[GJ'H/I aTOMOB XMMHNYCCKHUX DJICMCHTOB.



® Mogenu aToMOB 3J1IEMEHTOB 1—3-r0 nepruoaoB.

JIabopaTopHbIe ONBITHI

® TonyyeHue aMm(pOTEPHOIro TUAPOKCH]IA U UCCIIEIOBAHUE €r0 CBOUCTB.

Xumuueckasi CBi3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIIMU
Nonnass xumuyeckas cBsizb. MOHBI, 00pa3oBaHHbIE aTOMaMu METANIOB U
HeMeTalloB. CxeMbl 00pa3oBaHMs MOHHOUM CBSI3U JIJIE OWHAPHBIX COCIUHECHUI.
Nonnble kpuctaminyeckue pemeéTku U (U3nueckue CBOWCTBA BEIIECTB C ITHM
TUnoM perméTok. [lousarue o popMynbHOI eMHNUIIE BEIIECTRA.

KoBanenTHass xumuueckasi CBsi3b. JJIEKTPOHHBIE U CTPYKTYpPHBIC (POPMYJIBI.
[Tonsitue o BasieHTHOCTH. KoBaneHTHass HemonsipHas CBsA3b. CxemMbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3M JJI1 OWHAPHBIX COEIUHEHUH. MOJIEKYJIsIpHbIE W aTOMHBIE
KPUCTAJUIMYECKUE PELIETKU U CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

DNEeKTpOOTPULATENBHOCTh. Psif snexkTpooTpuuatenbHOcTH. KoBaneHTHas
noJisipHasi XuMuueckas CBs3b. Jlumonb. Cxembl 00pa3oBaHHs KOBaJEHTHOM
NOJIIPHOM CBSI3U ISl OMHAPHBIX COEAMHEHMH. MOJeKylsapHble W aTOMHBIE
KPUCTAJUIMYECKUE PELIETKU U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Merammdeckass XUMHUYECKas CBA3b W MeETAUIMYECKas KpUCTaJUIMdecKas
pemérka. CBOMCTBa BEIIECTB C ATUM TUIOM pewm€rok. Eaunas mnpupona
XUMHUYECKUX CBA3CH.

Crenenp oxucienus. CpaBHEHUE CTENEHU OKHUCICHHUS M BaJIEHTHOCTH.
[IpaBuna pacu€ra cTeneHei OKuciIeHus no GopMmynaM XUMHUECKUX COCTHHEHHM.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OrmnpeaeneHue CTeneHeu
OKHUCJICHHSI ISl DJIEMEHTOB, OOpa3ylIHMX BEMIECTBA Pa3HBIX KJIAcCOB. Peakmum
MOHHOTO OOMEHA M OKHCIIUTEJIbHO-BOCCTAHOBUTEIbHBIE peakuuu. OKUCIHUTENb U
BOCCTAHOBUTENIb, OKHUCJIEHHWE U BoccTaHoBlieHHe. CocCTaBl€HHUE YpaBHEHHUH
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITNI METOIOM JIEKTPOHHOTO OaaHca.

JdemoHcTpanumn

® Buneodparments! u ciaisl « MoHHasE XUMUYECKasi CBSI3bY.



¢ Koanekius BEeIeCTB ¢ HOHHON XMMHUUYECKOM CBS3bIO.

® Mopaenu HOHHBIX KPUCTAIUIMYECKUX PELIETOK.

® BuneodparmeHTsl u ciaisl «KoBajieHTHAsI XUMUUECKas CBS3bY.

¢ Koseknus BEmeCcTB MOJEKYJISIPHOTO U ATOMHOT'O CTPOCHMUSL.

¢ Mopaenu MOJIEKYJIIPHBIX M @aTOMHBIX KPUCTAJUIMYECKUX PEIIETOK.

® BuneodparMeHThl u ciaiiasl «MeTtammudeckas XUMUYecKasi CBSI3by.

® Komnekmust «MeTauibl U CIIaBBI).

® BsaumojeicTBHE IIMHKA ¢ CEPOM, COISTHON KHUCa0TOoH, xmopuaom meau (I1).
® T'openue Maraus.

¢ BzaumonencTBHE XJOPHOU U CEPOBOIOPOTHOMN BOJIBI.

JlaGopaTopHblie ONBITHI

¢ MN3roToBJICHUE MOJCIIN, HHHIOCTppr}OIHGfI CBOMCTBA METAJUIMYECKOHN CBSI3U
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TemaTnyeckoe MJIAHUPOBAHUE

8 KIIACC

(2 u B Hexento, Bcero 70 4, U3 HUX 6 4 — pe3epBHOE BpEMsI)

Homep
XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEIbHOCTH
ypoka Tema ypoxa OcHoBHoOE co/iepKaHue YPOKa
ydaumxcs (Ha ypoBHe yueOHbIX AeiicTBH)
n/n
HavajabHble MOHATHS U 3aKOHBI XuMuH (20 4)
1 [Ipenmer xumum. Tena u Bentectsa. CBONMCTBA BEIIECTB. DTAJIOHHEIE Obvsacuamsb, 4YTO TNPEAMETOM  HM3YYCHHS  XUMHUU

Posib xumun

B )KH3HH YCJIOBEKa

(u3uYecKkue  CBOMCTBA  BEHIECTB.  Marepuasl
1 MaTepuanoBeicHne. XUMHUUYECKHe siBiaeHus. Pob
XUMHM B JKU3HM  COBPEMEHHOTO  OOIIEeCTBa.
OTHo1IeHuE 0011IecTBa K XUMHH: XeMO(DUIUs U
xeMohoOowus.

Jdemoncrpanuu. Komnekuus MarepuanoB U
W3IEJIUN U3 HUX.
O3HakoMieHne

JlaGopaTopubie ombIThI. 1.

C KOJUIEKLIMEeH 1ab0paTOpHOI MOCY/IbI

SABJIIAIOTCA BEIIECTBA, UX CBOMCTBA U MMpEeBpalICHUA.
Paznuwams Tena n BCIICCTBA, BCIICCTBA U MaTCpHAJIbI.
Yemanasnusams IIPUYIUHHO-CJICACTBCHHBIC CBiA3HU
MCKIY CBOMCTBaMH BEIIECTB U X IMIPUMCHCHUECM.
Xapakmepwoeamb MOJIOKUTCIIBHYIO U OTPUIATCIIbHYIO
POJIb XUMHH B )KU3HU COBPECMCHHOI'O 06H_ICCTB3..
ApeymeHmupoeamb CBOIO IIO3HUIIHIO I10 OTHOIICHHUIO

K XeMOQHIUU U XeMo(poOrH
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MeTtoasl  M3y4EHHs

XHMMHHN

MeTto bl n3yueHuss xumuu. Habmonenue. DkciepuMeHT

MonenupoBaHue. Mopenn MaTepUalbHbIE

(Bel1eCTBEHHBIE) U 3HAKOBbIE (CUMBOJIBHBIE).

JlemoncTpauuu. Mojenu, UCHONIB3yEMBIE HAa YPOKax
¢usuku, Ouonmoruu u reorpagpuu. OOBEMHBIE U
[1apOCTEPKHEBbIE MOJENIM HEKOTOPBIX XUMHUYECKUX

BelecTB. MoJienn KpUCTAJUTMYECKUX PEIIETOK

Xapakmepuzoeamb ~ OCHOBHBIE  METOJBl  M3YyYCHHS
€CTECTBEHHO-HAYYHBIX JTUCIUILINH.

IIpu6ooums IpUMEpbl MaTEPUAITBHBIX M 3HAKOBBIX, HIIH
CHMBOJIBHBIX, MOJIETIEH, UCTIOTB3YeMbIX Ha YpOKaxX (pHU3HKH,
OHOJIOTUU U reorpauH.

Cobupamb 00BbEMHBIE U IIAPOCTEPIKHEBBIE MOIETH

HCKOTOPBIX XUMHWYCCKHNX BCUICCTB

ArperaTtHble

COCTOSAHHA BCIIICCTB

a3, Kupkoctu. TBEpaple BemiecTBa. B3anMHbie
[epexo/ibl BEIECTBA U3 OJHOTO arperaTHOro COCTOSTHHS
B Jpyroe: BO3TOHKa (CyOnmmarius) W JecyOormuMmarnius,
KOHJCHCALlUA W  HCIAapeHUe, KpUCTAIU3auus U
[J1aBJICHUE.

JlemoncTpanuun. Cobupanue npubopa A MOJTy4yeHUs
ra3a ¥ MpoBepKa ero repMeTHyHoCcTU. Bo3ronka cyxoro
nbaa, uojna WM HadTanuHa. ArperaTHble COCTOSHHS
BOJIbI.

JlabopaTropHble onbIThl. 2. [I[poBepka repMeTUUHOCTH

npubopa Ui NOJTy4eHus Ta30B

\Paznuuamo TPHU arp€raTHbIX COCTOAHHWA BEIICCTBA.

Yemanasnusams B3aHMMOCBA3b MCXKIY arperaTHbIMu

COCTOSTHUSIMHU Ha OCHOBE B3aUMHBIX IEPEXO0I0B BEIICCTBA.
Unniocmpuposams B3aMMHBIC  IEPEXOJbl  BECINECTB
[pUMEpPaMHU.

Habarwooams XAMUYECKUA SKCTIEPUMEHT U Oeiamb BBIBOJIBI HA

0CHOBE HAOIIONEHHI
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Ilpakmuueckas  [[IpaBuna TeXHUKH O€30MAaCHOCTH W HEKOTOPHIE BHIBI
Pabomams ¢ 1abopaTOpHbIM  OOOpPYAOBAHUEM U
paboma 1 paboT B XuMu4eckoi 1abopartopun (KaOMHETEe XHUMHUN )
HarpeBaTeIbHBIMHU MTPHOOPAMH B COOTBETCTBUU C MPaBUIIAMHU
TEXHHUKH 0€30IM1aCHOCTH.
Bovinoanams TpOCTEHIINE MAHUMYIALUU C JIaOOpaTOPHBIM
000pyI0BaHUEM: C JTAOOPATOPHBIM IITATHBOM, CO CTUPTOBKOM
JHHomawmnuii HaGmronenue 3a ropsimel cBeuoi \Boinoainamo Oe3omacHbIe B JIOMAaIITHUX YCIOBHUSX
9KCHEepUMeHm PKCTIEPUMEHTHI, TPOBOIUTH HAOIIOJCHHUS 32 TOPSIIECH CBEYOH.

Ogopmasams  OTYET O  TpoJAeNaHHOM  paboTre C

MCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) S3bIKA U SI3bIKA XUMUU

Dduzndeckue IBICHUS
— KaK OCHOBa
Pa3aciICHUs cMmeced B

XHNMHNU

duszndeckue sBiIeHHA. YuCThIC B€IIECTBaAa M CMCECH.

I["omoreHHbIC n reTCPOrCHHBIC CMECH. CwMmecn

razooOpasHele, kuakue W TBEpHbIe.  CHocoObI

pasaciICHuA cMecei: MNEPEerodKa, WJIN OUCTHILIALMA,

OTCTalBaHHUC, (bHHBTpOBaHHC, KpucCTauim3auuss Wiy

BbIMapuBaHue. Xpomarorpadus. IlpumeHenune 3THX

crioco0OB  pa3liesieHust cMmeceil B J1abOpaTOpHOM

[IPAKTHUKE, HA ITPOU3BOJICTBE U B 6BITy.

JlemoncTpauuu. Pa3nenenue n1syx

Pasnuyams  (uznyueckue U XUMHUYECKHUE SIBJICHUS, YUCTHIC
BEILIECTBA U CMECH.

Knaccuguyuposams cmecH.

Ilpueooums  TpuUMEpHl  CMecCeil, HMEIOIIUX Pa3IUYHOE
arperaTHOE COCTOSIHUE.

Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSI3U  MEXKIY

(1)I/I3I/I‘leCKI/IMI/I CBOMCTBaMH KOMIIOHCHTOB CMECH

1 CII0CO0aMH MX pasaciICHUA.

Pasnuyamsb criocoObl pa3feNieHus: CMECeid, onucvlieams
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HCCMCIINBAIOMINXCA )KI/II[KOCTGI;'I C IIOMOIIBIO

NENUTENIbHOM BOPOHKH. JIMCTHILIATOP U ero paborta.
YcraHoBKa  UId

¢unpTpoBaHust W e€  pabora.

YcraHoBka Juis  BblmapuBaHus H e€  paloTa.

Komexuust ObITOBBIX TPUOOPOB 7151 GUIBTPOBAHMUS
Bo3nyxa.  Pasnmenenwe  Kkpacsiiero — BellecTBa
(dbomacTepa ¢ moMOIIbI0 MeToAa OyMaKHOU
XxpomaTorpaduu.

O3zHakoMieHne

JlaGopaTopHble  ONBITHI. 3.

C MUHEpalaMH, 00pa3yromumMu TPaHUT.
4. [IpuroToBieHNE FETEPOre€HHON CMECH MOPOIIKOB

CCPBI C XKECJIC30M U UX PA3ACICHUC

H oxapakmepu3oevlednib NX NPAKTUYCCKOC 3HAYCHHUC

[ Ipakxmuueckas
paboma 3 (ananoe
pabomsl « Ouucmra

1n068APEHHOU CONUY)

AHaJIN3 ITOYBEI

Pabomams ¢ 1aboOpaTOpHBIM  OOOpYyAOBaHUEM W]
HarpeBaTeIbHBIMU MPUOOpaMU B COOTBETCTBUU C MpPaBUIIAMU
TEXHUKH 0€30TMaCHOCTH.

\Boinonnsamo mpocTeime  npuéMbl  OOpameHus ¢
abopaTopHBIM 000PYAOBAaHHEM: BOPOHKOH, (GUIBTPOM U
CIIUPTOBKOM.

Habniodams 3a CBOWCTBAMHU BEUIECTB U IPEBPAICHHUIMH,
MIPOUCXOASIINMU C BEIIECTBAMHU.

Onucvlieams XUMUYSCKUN OKCIICPUMCHT C IIOMOLIBIO
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PYCCKOTO (POTHOTO) SI3bIKA U S3bIKA XUMHH.

/lenamb  BBIBOJABI 10  pe3yabTaTaM  MPOBEAEHHOTO
HKCIIEPUMEHTA
7 ATOMHO XUMHYECKUE dTIEMEHTHI. ATOMBI U MOJIEKYIbI. [IpocTeie|O0bscHAmMb, 9TO TAKOE XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIIPHOE M CIIOKHBIE BEIIECTBA. AJJIOTPONUS Ha MPUMEPEMOJICKYa, AITTIOTPOINS, HOH.
YYEeHHE. KHCJIOPO/JIa. OcHoOBHBIE MOJIOKEHUS aTOMHO-{Pa3znuuams MPOCTHIE U CIIOKHBIE BEIIECTBA, BEIIECTBA
XUMUYECKUE MOJIEKYJISIPHOTO YUYEHHS. Honsbl. BemecTBaMONIEKYISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUS.
DIIEMEHTHI MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHSI. Yemanasnueams IpUaUHHO-CIIEICTBEHHBIE CBI3U MEXTY
JlemoncTpanuu. Mojenu aJyioTpOTTHBIX MOIU(DUKAIINICOCTABOM MOJICKYJT i CBOMCTBAMH aJUIOTPOITHBIX
yriiepoja u cepsl. [lomyyenue o3o0Ha MO U (UKAITUN KACTIOpOaa.
Dopmynuposams OCHOBHbBIE TIOJIOKEHUSI aTOMHO-
MOJIEKYJIIPHOTO YUECHHUS
8—9 [3Haku XUMHUYECKUX Ha3zvieamw 1 3anucviéams 3HaKU XUMHUYECKUX 3JIEMEHTOB.

JIEMEHTOB.
[lepuoauueckas
Ta0JIMIIa XUMHUYECKHUX
PJIeMEeHTOB /. n.

MeHneneesa.

3HaKu (CUMBOJIBI) XUMHYECKUX AIIEMEHTOB.

Nudopmanus, KOTOPYHO HECYT 3HAKH XUMHUYECKUX

QJICMCHTOB. OTHMOJIOTHUS Ha3BaHUM HCKOTOPBIX

XHUMHYCCKHUX OJICMCHTOB. HepI/IOI[I/I‘{eCKaH Ta6J'II/ILIa

I W

KOpOTKOHGpHOI{HHI’I u I[J'II/IHHOHepI/IOI[HHﬁ BApUAHTEI.

XUMHUYECKUX  3JIEMEHTOB Menpeneesa:
[lepuoap!l u rpynnsl. ['maBHas 1 moGoYHast MOArPYIIIBL,

i A- n E-prnHLI. OrHocuTeNnbHAas aTOMHas Macca.

Xapaxmepuzoeams WHPOPMAIIUIO, KOTOPYIO HECYT 3HAKU
XHUMHYECKHUX 3JIEMEHTOB.

Onucviéams CTPYKTYPY NEPUOINUECKON TaOIUIIBI
XUMHuJecKuX 3neMeHToB JI.11. Menzaeneesa.

Obwvsicrameo STUMOJIOTHUYECKHE Hayana Ha3BaHUM
XUMHUYECKUX JIEMEHTOB U UX OTAEIIbHBIX I'PYIIIL.
Paznuyams KOPOTKONIEPUOAHBIN U JNIMHHOTIEPUO AHBIN

BApUAHTHI niepuoaudeckoit cucremsl [l. 1. Menneneena
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Jemoncrpaumu. [loprperst U. f. bepuennyca u /1.
1. Menpeneesa. KopoTkonepuoiabrit "
JUIMHHOIIEPUOAHBIN BapUAHTbHI IEPUOANUECKOIN CUCTEMBbI

/1. 1. MenneneeBa

10—11 |[Xummuueckue Xumuueckue @opmynbl. MHaekcsl u ko3ppuuueHTsl.Omobpadxcams COCTaB BEIIECTB C MOMOLIBI0 XHMHYECKUX
hopmyIBI OTHOCHUTENBHAST MOJIEKYJIsipHas Macca. MaccoBas J0Jis|popMyIL.
XHUMHUYECKOTO 3JeMeHTa B coeanHeHnH. MHbopmanwst,|Pasiuuams WHISKCH 1 KOA(PPHUIINEHTHI.
KOTOPYIO HECYT XUMHUYECKHE (DOPMYITBI Haxooums  OTHOCUTENBHYIO  MOJIEKYJSIDHYIO  Maccy
BEIIECTBA M MAaCCOBYIO JIOJIO XHMHUYECKOTO DJJIEMEHTa B
COEIMHEHUHU.
Tpancnuposamo uH(pOopMaLHIo, KOTOPYIO HECYT
XUMHUYECKHe (HOpMyIIbl
12—13 |BaneHTHOCTh Banentnocts. CtpykTypHas ¢opmyna. Xumudeckue|Oo0wsacHamb, 4TO TAKOE BAJICHTHOCTb.

SJIEMEHTHI C MMOCTOSIHHOM U HepeMeHHOﬁ BaJICHTHOCTBIO.

BriBoj (bOpMyJ'IH COCIUMHCHHA II0 BaJICHTHOCTH.

Onpez[eneHI/Ie BaJICHTHOCTH XMMHWYCCKOI'O 3JICMCHTA IIO

BCIICCTBA. CocraBieHue Ha3BaHUM

(bopmyne

COCEHHGHHﬁ, COCTOAIIUX nus3 XUMHUYCCKUX]

JIBYX

PJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BCIICCTB.

[lonumams OTpaxXeHHE TOPSAIKA COCAUHEHUS aTOMOB B
MOJIEKYJIaX BEIECTB IOCPEICTBOM CTPYKTYPHBIX (hopmyt.
Ymems cocmasname GpopmyIbl coeAMHEHUH 110 BaIGHTHOCTH U
onpedensimb  BANEHTHOCTh OJJeMEeHTa 1o Qopmyrne ero

COCOMHCHUA
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JlemoncTpanun. KoHCTpyrnpoBaHHE IIapOCTEP’KHEBBIX

MOJIETIEN MOJIEKYIT

14

XUMHUYECKUE PEAKIUU

XuMuyecKkue peakuuu. PeareHTsl U MpoayKThl peaKUH.

[Ipyu3Hakn XMMHMYECKHMX peakuui. YCIOBUA  HX|

MPOTCKAaHUA W  NIPCKPAIICHUA. PCaKHI/II/I TOpCHUA.

TennoBoit >(dext peakuu. IDK30TEPMUUYECKUE U
PHIO0TEPMHUUYECKUE PEAKIIUH.

Jdemoncrpauuun. Anmapar Kwunma.  Pasnoxenue
Ouxpomara aMMOHHMsS. ['opeHue cepbl U MarHueBOM
JICHTBI.

JlaGopaTopHble onbITHI. 5. B3auMoielicTBuE pacTBOPOB
XJIOpUJA HATpUS U MOJUJA KalIus C paCTBOPOM HUTpaTa
cepebpa. 6. Ilomyuenue ruapokcuma memu(ll) m ero
KHCJIOTOM. 7.

B3aHMOICICTBUE C CepHOit

B3aumoaeiicTrue pacTBOpa COALI C KUCJIOTOH

Xapaxmepuzoeames XUMUYECKYIO PEAKIHIO U €€ YIaCTHHKOB
(peareHThl ¥ MPOAYKTHI peakiuu). Onucviéams IPU3HAKA U
YCIIOBUS TSUCHUS XUMHUECKUX PEAKITUH.

Paznuuams  SK30TEPMUYECKHE M DHIOTEPMHUYECKHE
peaknuu.

Coomuocumb peaKkiiy TOPEHUS 1 SK30TEPMUIECKUE
peaknuu.

Habnrooams 1 onucvlgams XAMHYECKHA SKCTICPUMEHT C

MOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMHUH

15—16

XMNMHUYECKHE

ypaBHEHUS

3aKoH COXpaHCHUA MaACCbl BCHICCTB. XHUMHYECKHE

ypaBHeHus. CoOCTaBlIeHME XUMHUYECKHX YpPaBHEHUM.
MHupopmarys, KOTOPYIO HECET XMMUYECKOE YpaBHEHHE.

JlemoncTpanuu. [loprperst M. B. JlomoHocoBa u A.

Dopmynuposams 3aKOH COXPAHEHUS] MACChl BEILIECTB.
Cocmasnsims Ha €70 OCHOBE XUMUYECKHE YPAaBHEHUS.
Tpancnuposames MHPOPMALIUIO, KOTOPYIO HECYT XMMHUYECKHE
YpaBHEHHUS.

JKCIIEPUMEHTAIILHO n00mMEepaHcOamy CPaBENIMBOCTh
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J1. JlaByasbe. l'openne  ¢ocdopa. OnbIThI,
WLTIOCTPUPYIOLINE 3aKOH COXPAHEHHSI MacChl BEIIECTB.
Jlabopatopuble onbIThl. 8. IIpoBepka 3akoHa
COXpaHeHHs  MacChl  BENIECTB  Ha  IpuUMepe
B3aMMOJICHCTBUS m€noun u Kuciaotel. 9. IlpoBepka
3aKOHAa COXpPAaHEHWS MacChl BEIIECTB Ha MpUMeEpe

B3anMOJIeHCTBUS EN0UYH U conu xene3a(lll)

3aKOHA COXPAaHCHUA MAaCChl BEHICCTB

17—18

THUIIBEI XUMHYECKUX

peakuui

Knaccudukanus XUMHUYECKHX peakuil M0 COCTaBy M
YUCIy PEAreHTOB M MPOJAYKTOB. THUIBI XUMHUYECKUX
peaKIuid. Peakmuu COCTMHCHUS, pa3ioKeHus,
3amenieHus: 1 oOMena. Karanuzatopsl.

demoncTpanuu. ITopenme docdopa, pacTBOpeHHE
MPOJYKTa TOPEHHUS B BOJIE U UCCIIECOBAHKE MMOJTyYEHHOTO
pacTBOpa  JIaKMycOM.  B3aumopneiicTBue  COJISIHOM
KUCIOTHI ¢ IMHKOM. [lomyuenue rugpoxcuaa meau(Il) u
€ro pas3JioKeHUe MPU HarpeBaHUHU.

Jlaboparopubie onbIThbl. 10. Pa3noxenue nepokcuaa
BOZOpoJa ¢ moMomblo okcuaa wmapranma(lVv). 11.

3ameleHne Kele30M MEeIH B METHOM KyIopoce

Knaccuguyuposams XuMUYeCKUE peakliiy MO MPU3HAKY
YKClia ¥ COCTaBa PeareHTOB U MPOAYKTOB.
Xapakmepuzosamw poJib KaTaau3aTopa B MPOTEKaHUU
XUMHYECKON PEeaKIIUH.

Habniooams 1 onucviéams XAMUYECKUIN SKCIIEPUMEHT C

MOMOIIBIO PYCCKOTO (POJIHOTO) A3bIKA U SI3bIKA XUMUU
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19 TecTtupoBaHue, pemieHue 3a/1a4 1 BHIMOJHEHNE
[loBTOpEHUE N .
YIIPKHCHHM 110 TEME
0000IIIEHUE TEMBI.
[ToaroToBka K
KOHTPOJIbHOM padoTe
20 \Koumponvnas paboma 1 no teMe «HauyanbHble TOHATUS U 3aKOHBI XUMHID)
BaxuHeiilue npeacraBuTe/ i Heopranundeckux Bemiects. KosimyecrBennbie oTHOmeHusi B xumum (18 u)
21 Bosayx u ero cocraB  |CoctaB Bo3ayxa. [Toustue 06 06beMHO# moi1e (¢) Xapaxmepuzosams 00bEMHYIO TOJTFO KOMIIOHEHTA TaKOH
KOMITOHEHTA MPUPOJHOM Ta30BOM CMECH — BO31yXa. MPUPOAHON ra30BOM CMECH, KaK BO3AYX, U pacCcyumuléams
Pacuer 00b€Ma KOMIIOHEHTA Ta30BOM CMECH T10 €0 00BEMHYIO JTOJTIO TIO 00BEMY ITOM CMECH.
00BEMHOM J10J71e 1 HA00OPOT. Onucvieams 00BEMHBIN COCTaB aTMOC(EPHOTO BO3IyXa U
JlemoncTpanuu. OnpeaeneHue coaepaHus KUCIOPoIa foHUMams 3HaY€HUE MOCTOSHCTBA ATOTO COCTaBa st
B BO3/IyX€ 3I0POBbS
22 Kucnopon Kucnopoa. O3o0mn. [Tonyuenue kucioposa. Xapakmepuzosamv 030H, KaK aJJIOTPOITHYIO MOTU(DUKALIHIO

CoOupaHue 1 pacrio3HaBaHUE KUCIOPOJa.
XUMHUUECKUe CBOMCTBA KUCIOPOA: B3aUMOJICHCTBUE C
MeTaJulaMH, HEMETaJUIaMU U CII0>KHBIMU BEIIECTBaMH.
[Ipumenenue kucinopoaa. Kpyropopor kuciaopona B
IPUPOJIE.

demoncrpanuu. [lonydenue kuciopona

KHUCIIOpO/Ia.

Onucvieams ~ GU3NYECKUE U XUMUYECKHE CBOWCTBA,
MOJYy4eHHE U MPUMEHEHUE KUCIOPOA C UCTIOIb30BAHUEM
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.
Yemanasnueams IpuuMHHO-CIIEICTBEHHBIE CBA3U MEXTY

(I)I/ISI/I"ICCKI/IMI/I CBOMCTBaAMH KHCJIOpOda U criocobamMu ero
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pa3oKeHNEeM IepMaHraHaTa Kajlus ¥ MepoKCHIa
Bofoposia. CobupaHue KHCIOpoaa METOIOM
BHITECHEHHS BO3/yXa M BOJbl. Pacnio3HaBanue
Knciopoza. ['opeHre Maruusi, xenesa, yrisi, cepbl u

dbocdopa B kucmopoe.

coOupaHusl.

IIpoeooums W Haba0OamMb XUMHUYECKUN SKCIEPUMEHT IO
MOJy4CHHUIO, COOMPAHMIO M PACIO3HABAHMUIO KUCIOpOJa C
COOJIOIEHNEM TIPaBWII TEXHUKH Oe3omacHocTu. Onucvisams

XUMHYECKHI OKCIICPUMCHT

23

[ Ipakmuueckasi

paboma 4

[Toydenue, coOMpaHue U paclio3HaBaHHUE KHCIOPOaa

Pabomams ¢ 1a00OpaTOpHBIM  O0OpyIOBaHHEM U
HarpeBaTelbHBIMU  MpHOOpPaMM B COOTBETCTBHUM  C
MpaBHWJIaMU TEXHUKH 0€301aCHOCTH.

Buinoanams  npocteimme  mpuUEMBI  oOpalieHus ¢
nmabopaTopHbIM 00OpyAOBaHUEM: coOupaTh MPUOOp s
MOJIyYCHUSI Ta30B, IMPOBEPSITh €ro TIepMETUYHOCTh U
MCII0JIb30BATH JJIs MIOJIyYEHHS] KUCIOPO/Ia.

Cobupams KHUCIOPOJ METOJIOM BBITECHEHHUS BO3JyXa U
pacnozHaeantb KMCJZOpOO.

Habniooams 3a CBONCTBAMHU BEUIECTB M SIBJICHUSIMH,
MPOUCXOSIIUMHU C BEIIECTBAMHU.

Onucviéams ~ XUMHUUYECKUH SKCIIEPUMEHT  C MIOMOUIBIO
pYycCcKOro (POHOTO) s3bIKA U A3bIKA XUMHH.

Cocmasnams OTYET TIO pesyibTataM  MpPOBEAEHHOTO

OKCIICPUMCHTA
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24 Oxcubl Oxcunpl. HazBanus oxcunoB. CoctaBienue Gopmy Bvidensimo CylieCTBEHHBIE MPU3HAKA OKCUJIOB.
OKCHJIOB 110 UX Ha3BaHusM. [IpeacraBurenu okcunos: |[/Jasams Ha3BaHUSA OKCHIOB 110 UX (GOPMYIIaM.
BOJIa, YTIICKHUCIIBIN Ta3, HeTaméHasi H3BECTb. Cocmasnsams GOpMYIIbl OKCHJIOB 110 UX Ha3BaHUSIM.
emoncTpanuu. KoeKmust OKCHIIOB. Xapakmepuzosamwb TaKuX NpeACTaBUTENCH OKCUAOB, KaK BOJA,
JlabopaTopHuble onbIT. 12. [loMyTHEHNE N3BECTKOBOM  |[YIJICKUCIIBINA a3 U HETAIIEHAs U3BECTh
BOJIBI TTPH MTPOMTYCKAHUH YTIIEKUCIIOTO Ta3a
25 Bonopon Bonopon B mpupoae. dusnyueckne u XUMUYECKUE
Xapakmepuzosamb  COCTaB  MOJEKYJbl, (usnueckue u
CBOWCTBA BOJIOPO/Ia, €ro MOJyYeHHEe U IPUMEHEHHE.
XHUMHAYECKHE CBOWCTBA, TOTydYeHHE U TIPUMEHEHUE BOJOPO/IA.
lemoncTpanum. [lonydyenue, cobupanue u
Yemanasnueame TpUUMHHO-CIIEACTBEHHBIE CBSI3U  MEXKIY
pacrio3HaBaHue BoJopoa. ['openue Boopoaa.
(GU3MYECKUMH  CBOWCTBAMHM UM Croco0aMu  COOMpaHHS
B3anmoeiictBue Bogopoaa ¢ okcuaom meau(1l).
BOJI0POJIa, MEKYy XMMHUYECKUMHU CBOWCTBaMU BOJIOPOJa U €To
JlaGopatopuble onbIT. 13. [Tonydyenue Bogopoia npu
[PUMEHEHHEM.
B3aMMO/ICHCTBUM LIMHKA C COJITHOM KUCIOTON
[Iposooumv M HabI0O0AMb XUMHUYECKHH SKCIICPUMEHT II0
MOJIyYEHUIO, COOMpPAaHHI0O W PpACHO3HABaHHUIO BOJOpOJA C
coOmrofeHreM MpaBUll TeXHUKH Oe3omacHOCTH. Onucwieams
XUMHYECKUN SKCIIEPUMEHT
26 [ Ipaxmuueckas [TonyyeHnue, cobupanue u pacrno3HaBaHHe BOJIOpoOJa Pabomamy ¢ 1abopaTopHbIM  OOOpYyIOBaHUEM  H
paboma 5 HarpeBaTeIbHBIMU PUOOPaMU B COOTBETCTBUU C MpPaBUTIAMU

TEXHUKA OE€30IIaCHOCTH.

Buinoansams npocTenine npuéMbl 0OpareHus ¢
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mabopaTopHBEIM  000PYZIOBaHHEM: COOHMpaTh MPHOOP s
MOJIyYCHUSI Ta30B, TIPOBEPSITh €ro TIepPMETUYHOCTh U
MCII0JIL30BATh IS TTOJTydeHUS BOJAOPOIA.

Cobupams BOAOPOJI METOJOM BBITECHEHHs BO3JIyXa U
pacnoznasams 6000poo.

\Habnrooams 3a CBOMCTBAMU BEIIECTB U SIBJICHUSIMH,
MPOUCXOISIIAMH C BEIICCTBAMH.

Onucvieams XAMUYIECKUH SKCIIEPUMEHT € TIOMOIIIBIO PYCCKOTO
(pPOTHOTO) SI3BIKA W SI3bIKA XMMHH.

Cocmasname  OTYET 1O  pe3ydbTaTaM  MPOBEAEHHOTO

PKCTIEpUMEHTA

27

KucnoTel

KucnoTsl, MX cocTaB U UX Kjlaccu(ukarius.
WNunukatopsl. Tabnuima pacrBopumoct. CepHas U
COJIsSIHAsl KUCIIOThI, UX CBOWCTBA U MPUMEHEHHE.
JlemoncTpanun. Komiekius MUHEpaIbHBIX KHCIOT.
[IpaBuiio pa3daBieHus: CEpPO KUCTOTHI.
JIaGopaTopHble onbIT. 14. Pacrio3zHaBaHue KUCIOT C

[MIOMOIIIbIO UHANKATOPOB

Ananuzuposams COCTaB KUCIIOT.

Pacnosnasams KUCIOTHI C TOMOIIbIO MHIUKATOPOB.
Xapakmepuzosamb  TpeNCTaBUTENEH  KUCIOT: CEPHYIO
U COJISTHYIO.

Onpedensimv  PacTBOPUMOCTb COCAMHEHHH C TOMOIIBIO
TaOIUIBI PACTBOPUMOCTH.

Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSI3U  MEXKIY
CBOMCTBAMHU CEpPHOM U CONSHOW KHCIOT U OOJaCTAMH HX

[IPUMCHCHUS.
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Oco3snaéams ~ HEOOXOOUMOCTb  COOJIIOJIEHUS  IpaBHII
TEXHHUKH 0€301aCHOCTH IIPpH paboTe ¢ KUCIOTaAMH
28 Comnu Conm, MX COCTaB W Ha3BaHUs. PacTBOpUMOCTH coliell BXapakmepuzoéams COMN KaK MPOAYKTHI 3aMEIICHUS

Bojie. [IpencraBuTenu coneid: XJIOpUaI HATPHs, KapOOHATBOJAOPOIa B KUCIIOTE HA METAJL.

Kasb1Hs, hocdaT KaabIus. 3anucvieams GOPMYIIBI COJIEH IO BAJICHTHOCTH.

JlemoncTpauuu. Kosmexkumst  comeir.  Tabmuma |Hasvieams comu 1o popmysam.

PaCTBOPUMOCTH OCHOBAHHWH, KUCJIOT U COJICH B BOJIC HUcnonvzosams Ta0JIHIY pPacTBOPUMOCTH JUTST
XapaKTEPUCTUKN CBOWCTB COJIEH.
[ Iposooums pacd€Tsl 1o GopMysiaMm cojiei

29—30 |KommuectBo BemectBa Uucmo Aporagpo. KommdectBo BemectBa. Mok, O0vsicHams TIOHATHS «KOJWYECTBO BEIIECTBA», «MOJIbY,
MousipHas macca. KparTHble eIuUHUIBI H3MEPEHUSIUHUCIO ABOTAIPO», «MOJSPHAS Maccay.

KOJIMYECTBA BEHICCTBA

MHWIJIMMOJIB U KHJIIOMOJIb,
MUJIJIMMOJIAPpHad U KUJIOMOJIAPpHAasA MacCChl BEIICCTBA.
Pacu€Tbl C HCIIONB30BAaHUEM IIOHATHH «KOJHYECTBO
BCIICCTBA», «KMOJIIpHAA MaCCa», K4YHUCIIO ABoraz[po».
ﬂeMOHCTpaHI/IH. HCKOTOpLIC MCTaJljibl, HCMCTAJIJIbI 1

COCAUHCHUA C KOJIMYCCTBOM BCIICCTBA, PABHbBIM 1 moJb

Pewamo 3aJa4u C UCIIOJIb30BAHUEM MMOHATUH «KOJHNYECTBO

BCIICCTBA», «KMOJIAIPHAsA MaccCay, «4UCJIO0 ABOFaI[pO
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31  MouspHbiii 00BEM 3akoH ABoraapo. MoisipHblii 00BeM Ta3000pa3HBIX|00bACHAMb TIOHITHS «MOJISIPHBIA 00BbEM Tra30By,
ra3oB BeiecTB. OTHOCUTENbHAS IUIOTHOCTD Ta3a MO JPYroMY|«HOPMaJbHbIE YCIOBUS.
rasy. Pewams 3amaun ¢ HMCIOJIb30BAHUEM IMOHATHH «KOJIUYECTBO
KpaTHble enuHUIBI U3MEPEHUS — MIIIUMOJISPHBINA HBELIECTBA», «MOJISIPHAs Macca», «MOJISIPHBII 00bEM Tra3oBy,
KUJIOMOJISIPHBIN 00bEMBI IT'a3000pa3HbIX BELIECTB. «UUCII0 ABOTaIpO»
Pacu€Thl ¢ HMCHONIB30BAaHUEM TMOHATUUA «KOJAYECTBO
BEILECTBA», «MOJIApHAs Maccay, «MOJIIPHBIM O0BEM
ra3oB», «4UCI0 ABOTanpO».
JlemoncTpanuu. Mojenb MOJISIPHOTO 00bEMa Ta30B
32—33 |Pacuérel o Pacu€rel C HCNOJB30BaHUEM TOHATHN «KOJWUYECTBO|  Xapakmepu306ams KOJIUYECTBEHHYIO CTOPOHY

XUMUYECKUM BEILIECTBA», «MOJIIpHAs Macca», «MOJISIPHBIN OOBEMXUMHUYECKUX OOBEKTOB U MPOLIECCOB.

YPaBHEHUSAM razoB», «4UCI0 ABOraapo» Pewams 3a1aun ¢ UCHIOJIB30BaHUEM TOHATHI
«KOJIMYECTBO BEILIECTBA», «MOJISIPHAS MACCa», «MOJISIPHBIN
00BEM Ta30BY», «IUCIO0 ABOTaIpO»

34  Bopga. OcHoBaHus ['unpocdepa. Kpyrosopot Bojs1 B ipupoae. Puzndeckue|O0vacHams TOHITHS «OCHOBAHUSY, «ILETOYH,

1 XUMHYECKHME CBOMCTBA BOJBI: B3aUMOACHCTBHUE C
OKCHJIaMU.
OCHOBaHI/IH, ux COCTaB. PaCTBOpI/IMOCTB OCHOBaHHMH B

BOJic. lI3MeHeHne OKpaCKu MHAUKATOPOB B IIEI0OYHOM

(KaueCTBEHHAs PEaKIUs», KAHAUKATOPY.
Knaccuguyuposams OCHOBAaHHS 1O PACTBOPUMOCTH B BOJIE.
Onpeodenams 10 GopMyiie NPUHAIIEKHOCTh HEOPraHMYECKHX

BCILCCTB K KJIACCY OCHOBaHMH.
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cpene. IlpencraBurtenu menoydeil: rTUAPOKCHUIBI HATPHUS,

KaJIusgd U KaJIbI[Us.
JlemoHcTpanmnm. Kosneknus OCHOBAHMH.
Jlaboparopubiii  onbIT. 15. l3meHenune okpacku

VHIMKaTOPOB B LIEJIOYHOU cpefe

Xapakmepuzoeams CBOWCTBA OTIEIbHBIX IPEACTABUTEICH
OCHOBaHUU.
Hcnonvzo6ame TabIUIy paCTBOPUMOCTH TSI OTIPEACTICHUS

pacTBOPUMOCTH OCHOBAHUI

35

PacTBOpBI.
MaccoBas
pacTBOPEHHOTO

BCIIICCTBA

J0JId

PacTBopuTens M pacTBOPEHHOE BEIIECTBO. PacTBOpHI.
PactBopenne. I'mapartel. ConbpBarbl. MaccoBas 1ot
CBS3aHHBIE C

pacTBOPEHHOTO BemiecTBa. Pacuersl,

HCTIOJTb30BaHUEM TOHSITHS «MaccoBast T0JIs1
PACTBOPEHHOTO BEIIECTBAY.

JlaGopaTopublii  ombIT. 16.  O3HakoMJieHHE C
npenaparaMy JOMAllHEH WM IIKOJbHOM anTe4yKd —
[pacTBOpaMu NEPOKCUAA BOJOPOJA, CIIMPTOBOI HACTOWKH

noJa 1 aMMHaKa.

ObvscHamb TOHATHUS «MAacCOBasi JI0Js1 PACTBOPEHHOTO
BEIECTBAY.

Yemanasnueamo aHaJIOTHUU C 00BEMHOM oJIen

KOMIIOHEHTOB Ta30BOU CMECH.
\Pewiams 3aa4¥ C UCIIOJIB30BAHUEM IIOHITHI «MaccoBas JOJI

JJICMCHTAa B BCIIECTBEY, «maccoBaid J0JIdA

paCTBOpéHHOFO BCIIECTBa», «00BEMHAs J0JIA

ra3006pa3H0r0 BE€IICCTBa»
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36 [ Ipakmuueckas [IpuroToBiieHue pacTBOpa 3aJaHHON MaccoBoi aosneld  |Pabomams ¢ J1aDOpaTOPHBIM  OOOPYAOBAHHEM U
paboma 6 pacTBOPEHHOTO BEILIECTBA HarpeBaTeIbHBIMHU MTPHOOPAMH B COOTBETCTBUU C MPaBUIIAMHU
TEXHUKH 0€30I11aCHOCTH.
Buinoanams  mpocredmne  npuéMbel  oOpalieHuss ¢
mabopaTOpPHBIM 00OPYIOBAHHEM: C MEPHBIM HWIHUHAPOM, C
BECaMU.
\Habnrooams 3a CBOWCTBAMU BEIIECTB U SIBJICHUSIMH,
MPOUCXOSIIUMHU C BEIIECTBAMHU.
Onucvieams 3KCIEPUMEHT C MOMOIIBIO PYCcCKOTo (POJIHOTO)
S3bIKA U SI3bIKA XUMUHU.
Cocmaenams  OTY4ETBI 1O  pE3ylbTaTaM  IPOBEAEHHOIO
PKCIIEpUMEHTA.
['omosumb PacTBOPbl C ONPEACIEHHON MacCOBOM J10JIeH
PacTBOPEHHOIO BELIECTBA
V[omawnuii BripamyBaHye KpUCTAJUIOB AJIFOMOKAJIMEBBIX KBAaCLOB  [Boinonnams ~ Oe30macHble B JIOMAIIHUX  YCIOBHAX
OKChepumMeHm WK METHOTO Kyropoca OKCIEPUMEHTbI, IMPOBOJUTH  HAONIOJEHHUS 32  POCTOM

KpUCTAJUIOB.
Ogopmasims OTYET O TIPOJENAHHON PabOTE C UCTIOIB30BAHHEM

PYCCKOTO A3bIKA U A3bIKa XUMHUHU.
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37 O06o001IeHre U cCTeMaTH3alrs 3HaHU) 10 TeMe «BakHelre mpeicTaBuTe M HeOPraHMIECKUX BemecTB. KomyecTBeHHbIC OTHOMICHUS B
XIMHD)

38 \Konmponvhas paboma no Teme «BakHeline nmpeacTaBUTeNIM HEOPTraHUUECKUX BeecTB. KonuecTBEHHbIE OTHOIIICHUS B XUMUI

OcHOBHBIE KJIACCHI HEOPraHuYecKux coequHeHui (10 4)

39 OKCHUIBI, UX O6o01enne cBeieHnit 00 OKcHaax, ux kinaccuduranuu, OOvACHAMb TOHATUS KHECOJIC0OPA3YIONINE OKCHUIBI,
Kiaccuukanys Ha3BaHUSIX U cBOMCTBaX. CrocoObI OJIy4eHUSI OKCHJIOB [«COJIe00pa3yronue OKCHIbI, «OCHOBHBIE OKCHIBDY,
XUMHYECKHUE U JlabopaTopubie onbIThl. 17. B3auMoaeicTBue OKCHAA[KKUCIOTHBIE OKCHIIBIY.

CBOWCTBA KayblMs ¢ Bogou. 18. IlTomyTHEHME N3BECTKOBOM BOABI [ Xapakmepuzogambo obmrue XUMUYECKHE CBOMCTBY|
COJICO0pa3yIOMIMX OKCHUIOB (KUCIOTHBIX M  OCHOBHBIX).
Cocmasnames ypaBHEHHS pEaKUMl C Y4aCTUEM OKCHJIOB.
Habniooams U onucviéams peakllud C y4acTUEM OKCUIOB C
MOMOIIBIO PYCCKOTO (POJIHOTO) A3bIKA U S3bIKA XUMUU.
[Ip0600ums ONBITHI, OATBEPKIAIOLINE XUMUYECKHUE CBOMCTRA|
OKCHUJIOB C COOTIOICHUEM TPaBHUJI TEXHUKU O€30TIaCHOCTH
40 OcHoBaHHUsI, UX Cocmasnsims ypaBHEHUs peaKUUi C ydacTHEM OCHOBAHHIl.

KJIaCCH(bHKaHHH u

XHMHUYECKHE CBOMCTBA

OcHOBaHUs, UX Ki1accU(HKalMs, Ha3BaHUS U CBOICTBA.
B3aumonelicTBue ¢ KUCI0TaMHU, KUCIOTHBIMU OKCHJIAMH
U coyisiMU. Pa3iiokeHne HepacTBOPHMBIX OCHOBAHUM.
CriocoObl MoJTy4yeHHUs: OCHOBAHHIA.

JlabopaTtopHble onbIThI. 19. Peakuus

Habniooams M onucviéams peakliuy ¢ y4acTUEM OCHOBAHUU C
MOMOIIIBIO0 PYCCKOTO (POJIHOTO) S3bIKA U S3bIKA XUMUU.
[Ipo6oOoums  OMBITHI, TMOATBEPXKIAIOIINE XUMHUYECKUE
CBOMCTBAa OCHOBaHHiA, C COONIOJCHHEM TMpPaBWI TEXHUKH

0€30I1aCHOCTH
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HeiiTpanu3anuu. 20. [lonyyenne rugpokcuna mequ(Il) u
ero B3aMMOJEHCTBHE C KHUCIOTOW. 21. Pazmoxenue

ruapokcuaa Meau(Il) npu narpesanuu

41—A42

KucnoTel, nx
KJ1acCU(pUKALUs U

XUMHYECKUE CBOMCTBA

Kucnotsl, ux kinaccuduxamuss u Ha3BaHus. OOmue
XUMHUYECKHE CBOMCTBA KUCIIOT. B3auMoaelicTBHE KUCIOT
C MeTaulaMHU. DJIEKTPOXUMUYECKUN P HANPsHKEHUN
METaJUIOB. B3ammonelcTBHE KHCIOT C  OKCHIAMH
MeTaIoB. B3anMoaeicTBre KUCIOT C OCHOBAHHUSIMH —
peakuus HeWTpanu3auuu. B3auMonencTBue KHUCIOT C
COJISIMU. [Tonyuenue OECKHUCIOPOTHBIX u
KHCJIOPOICOAEPKAINX KUCIIOT.

JlaGopaTopHble onbIThI. 22. B3auMoaeiicTBUE KUCIIOT C

MeTaruiaMu. 23. B3auMoaelicTBUE KHUCIOT C COJIAMHU

Xapakmepuzosamsb 0011IME XUMUYECKUE CBOMCTBA KUCIOT
Cocmasnsaims ypaBHEHUS peaKIIMH ¢ yJaCTHUEM KHCIIOT.
Habniooams 1 onucviéams peakliuy ¢ y4acTHUEM KHUCIIOT C
MMOMOIIIHIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUH.
[ Iposooums XUMUYECKUE

OIBITHI, TOJATBEPKIAOIINE

CBOMCTBA KHUCJIOT, C CO6J'IIOI[€HI/IGM IMpaBUJI TCXHUKHU

0€30I1aCHOCTH

43—A44

Comu, ux
KiaccupuKanus u

XHMHUYECKHE CBOMCTBA

Conu, ux kiaccupukanus U cBoicTBa. PacTBopuMoCTb
cosieil B Boje. B3zaumoneiicTBue cosieil ¢ KUCIOTaMH U
menoyamMu. BzaumoAencTBUE CONEH € METaJUIaMH,
0COOCHHOCTH STHX peakuuil. B3aumopaelicTBue coneit ¢
COJISIMH.

JIaGopaTopHble onbIThI. 24. O3HAKOMJICHHUE C

Pa3nnyarh MOHATHUS «CPETHHUE COJNY, KKUCIBIE COJINY,
«(OCHOBHBIE COJIM.

XapakTepHu30BaTh 00IIME XUMHUUECKHE CBOMCTBA COJIEH.
Cocmasnsams ypaBHEHUS peaklUil ¢ ydacTHEM COJIEH.
Habnooams 1 onuceliéams peaklMy ¢ y9acTHEM coJieil ¢

MOMOIIIBIO0 PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA XUMUHU.




41

KOJUTeKIueHn cotielt. 25. B3aumopeiictBue cynbdara

meau(Il) c xxenezom. 26. Bzaumoeiictsue conei ¢

Hpoeodumb OIIBITHI, MOATBCPKAAIOIINC XUMHNYCCKHE

CBOJCTBA COJIEH, C COOIO/ICHEM MIPABUIT TEXHUKH

COJISIMH 0e30MacHOCTH
45 I'enetmueckas cBsI3b [ eHEeTHUCCKHE pAnbpl  MeTaula WU HeMmeTaia. | Xapakmepu308amb MOHATHE «TCHETUYECKHUU PSI».
MEXITY knaccamu I'eHeTrnueckas CBSI3b MEKTY Kiaccamu [HMnnrocmpuposamu T€HETHYECKYIO CBSI3b MEXKITY
HEOPraHUYECKUX HEOPraHUYECKUX BEILIECTB. BEIIECTBAMU: MTPOCTOE BEHIECTBO — OKCHJ — THAPOKCHUL
COEIMHEHU I JlabopaTopHble onbIThI. 27. ['eHeTHYECKAs CBSI3b HA  [— COJIb.
MpUMEPE COCAMHEHUN MeIN 3anucvieamvy ~ YpaBHEHHMS  PEaklMi, COOTBETCTBYIOIIUX
MOCJIEI0BATEIILHOCTH (enouke) MpEeBpaICHHH]
HEOPTaHWYECKUX BENIECTB PA3TMYHBIX KIIACCOB
46 Ilpakxmuueckasn Pemenue skcniepuMeHTaNbHBIX 3a7a4 M0 TEME Ymemw obpamarbsces ¢ 1abopaTopHBIM 000pYyA0BaHUEM
pa60ma 7 «OCHOBHBIE KJIACCBI HEOPTraHNYCCKUX COG,HHHCHPIﬁ» 1 HarpeBaTeIbHBIMU an60paMH B COOTBETCTBUU

C MpaBUJIaMU TEXHUKU O€30MIaCHOCTH.

Pacno3znagéams HEKOTOPbIEC AaHUOHBI U KATHOHBI.

Habnooams CBOWCTBA 3IIEKTPOJIUTOB M MPOUCXOAALINX C
HUMH SIBJICHUM.

Habniooams W onucvlgamb  PEAKUUU € ydacTHEM
HIIEKTPOJIUTOB C IOMOIIBIO PYCCKOTO (POJJHOI0) SI3bIKA U A3bIKA

XHUMHHU.
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Dopmynuposamp BbIBOJBI 10 PE3yJIbTaTaM IPOBEAEHHOIO

DKCTIEPIMEHTA
47 O0600mIeHrne U cucTeMaTu3aus 3HaHu| 110 TeMe «OCHOBHBIE KJIAaCChl HEOPTAaHUYECKUX COCTMHEHHI
48 KonTtponbHas padoTa no TeMe «OCHOBHBIE KJIACChI HEOPTAHHUYECKUX COSIMHEHUI

[lepuoauyecknii 3aK0H U NepuoanUYecKasi cucremMa xumnueckux 31eMeHToB JI. . MenneneeBa. Ctpoenne aroma (8 4)

49

EctecTBeHHEBIE
ceMeicTBa
XUMHYCSCKIX
JICMECHTOB.

AMdoTepHOCTD

EcTtecTBeHHBIE ceMelcTBA XHMMHUYECKHX DIJIEMEHTOB:
[IEJIOYHBIE W IIEJIOYHO3EMEIbHbBIE METAJUIBI, TaJOTeHEI,
nHepTHBIE  (OmaropogHbie) Tasbl.  AMQOTEPHOCTS.
AMdoTepHble OKCHUABI W THAPOKCHUIBI. KomrIuiekcHbie
COJIN.

ONbITHI. 28.

JlaGopaTtopHble [Tonyuenue

aM(l)OTepHOl"O TUAPOKCHUIA U UCCIICAOBAHUEC €T'O CBOMCTB

ObvsicHAmMb TPU3HAKY, TTO3BOJISIFOIINE OOBEUHSATH TPYIIIIbI
XUMUYECKHX DJIEMEHTOB B €CTECTBEHHBIE CEMEHCTRA.
Packpvieamb XUMAYECKUA CMBICIT (3TUMOJIOTHIO) Ha3BaHUM
€CTECTBEHHBIX CEMEICTB.

Apeymenmuposams OTHOCUTEILHOCTh HA3BAHUS «MHEPTHbBIE
ra3bi».
Obvsichamb, TNOHATHE  «aM(pOTEpHBIE  COCAMHEHUS.
Habniooams 1 onucviéams peakliui MEX/1y BEeIIeCTBAMHU C
MOMOIIBIO PYCCKOTO (POJIHOTO) A3bIKA U S3bIKA XUMUHU.
Xapakmepu3zoeams TBOWCTBEHHBIN XapaKTep CBOMCTB
aM(OTEPHBIX OKCHIOB U TUAPOKCUIIOB.

[Ip060OumMb OTBITHI MO TOTYYECHUIO U TTOATBEPKACHUIO
XUMUYECKUX  CBOWCTB

aM(QOTEpHBIX  OKCHUIOB M

TUAPOKCUAOB C  COONIONIEHWEM  TPaBHI  TEXHUKHU

0€30I1aCHOCTH
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50 OTKpbITHE Otkpsitue [. . MenaeneeBbIM nepuoauueckoro 3akoHaPasiuuams €CTECTBEHHYIO u HCKYCCTBEHHYIO
[EpHOIUIECKOTO U CO3/IaHUE€ UM IEPUOJUYECKON CUCTEMBI XMUMHUYECKUXKIAaCCU(PUKAIIIH.
3akoHa /I. 1. DJIEMEHTOB. ObvsicHAmb, TOYEMY NEPUOAUYECKUN 3aKOH OTHOCIT K
MeHieneeBbIM JlemoHcTpanmnm. Paznuunbie hopmbl TaOIULECTECTBCHHOU KIIaCCH(HKAIUH.
reproIuieckoi cuctemsl. MonenupoBanue nocrpoeHusiiMooenuposams XAMUYECKUE 3aKOHOMEPHOCTH,  BBIJIEISIS
nepuoandeckon cucremsl 1. 1. MenneneeBa CYLIECTBEHHbIE XapaKTEPUCTUKN OOBEKTA U MPEICTABIASI UX B
MIPOCTPAHCTBEHHO-TpapuuecKon WIM  3HaKOBO
CHMBOJINYECKOH (hopme
o1 OcHOBHbIE CBeIEHUA O |ATOMBI Kak (opMa CyIIECTBOBAHUSA XHMHUYECKHX ObvsicHamb, 4YTO  Takoe  «IPOTOH», «HEUTPOHY,

CTPOCHHH aTOMOB

piiemMeHTOB. OCHOBHBIC CBEACHHS O CTPOCHUHM aTOMOB.
Jloka3aTenbCcTBa CIOKHOCTH CTPOEHHUSI aTOMOB. OTBITHI

Pezepdopna. [lnanerapuas Moenb CTPOCHHS aTOMA.

CocTaB aTOMHBIX AACP: IMPOTOHEIL, HefITPOHBI. MaccoBoe
qHCJIO0. COBpeMeHHOC OIIpeCACIICHUC IIOHATHA
«XUMUYECKHH djeMeHT». (OTHOocHTEeNIbHAs aTOMHas

Macca. B3anMoOCBsA3b MHOHATHM «IIPOTOH», ((HeﬁTpOH>),
«(OTHOCHUTCJIbHAsA aTOMHAas Maccay».
I[eMOHCTpaHI/IPl. Mogenn aroMOB XHMHYECKHX

DJICMCHTOB

QJICKTPOHY, «XUMHYCCKUH QJIEMCHTY, «MAaCCOBOM YHCIIOY.

Onucwvisams CTPOCHUC aToMa

sanpa HCIIOJIB3YS
MEePUOJUYECKYI0 CHCTEeMY XUMHUYeCKHX »diemeHToB [[. .
Menaeneesa.

Ilonyyams WHPOPMALIMIO TI0 XHMHH U3 Pa3IHYHBIX|

HNCTOYHUKOB, aHAIUUPOBANTb eé
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52 Ctpoenue Mukpomup. OnektpoHbl. CtpoeHue sHepreTudeckux| OObvsicHAmbs  TOHATHE  «JIEKTPOHHBIA  CIOW», WU
DIIEKTPOHHBIX YPOBHEH AaTOMOB XHMHYECKHX dJIeMEHTOB |—20.kOHepreTH4ecKuii ypoOBEHbY.
000JI0YEeK aTOMOB [ToHsaTHE O 3aBEPIIEHHOM JIEKTPOHHOM CJIOE. Cocmaensams CXEMbl  paclpeiefieHdss JJIEKTPOHOB  TIO
DIIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000JI0UKe
53 [lepuoanueckas M30TONEI. OU3NYECKHUI CMBICI CHMBOJINKHA
Packpovieams  GU3NISCKUH  CMBICT TIOPSAKOBOTO  HOMEpa
cucremMa neproauueckoi cucreMbl. CoBpeMeHHast (GOpMyTupPOBKa
XHMHYECKOTO JIEMEHTa, HOMepa Meprojia © HoMepa TPYIIIIbI.
XUMHYCCKAX MEPUOUIECKOTO  3aKoHa.  VI3MeHeHusT  CBOWCTB
ObvsicHsamb 3aKOHOMEPHOCTH HM3MCHECHHSI METAUTHUSCKUX W
hnemeHToB /1. U. QIIEMEHTOB B TMepuoJax M Tpynmnax Kak (QyHKIHUS
HEMETAJJTNYECKUX CBOWCTB XMMHUYECKHX D3JIEMEHTOB M HUX
Menpeneena CTpOEHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB.
COEIMHEHUH B Mepuo/iax U Ipymmax
54—55 [Xapakrepuctuka XapakTepucTUKa dSJIeMEHTa-MeTajula M 3JeMeHTa-\Xapakmepu3oeams XAMAYECKUE 3JIEMEHThI 1—3 1meproJIoB 1o
HIIeMEHTa HEMeTallla MO0 UX TMOJIOKEHUIO B TEPUOJANYECKOMUX IMOJOKEHHIO B MEPUOAMYECKON CHCTEME XHUMHUYECKHX
10 €ro MOJIOKEHUIO B [cucTeMe XuMuueckux snemeHToB [[. M. MenneneeBa.pinementoB . . Menaeneesa.
MEePUOTNIECKON JlemoncTpanuu. Mojenu aTtoMoB 3JeMEHTOB |—3ldpeymenmuposams CBONCTBA OKCUAOB M THIPOKCHIIOB
cUCTEME 11530)5 (001 (0): METaJIJIOB ¥ HEMETAJJIOB MOCPEICTBOM YPAaBHEHUHN PEaKIIHii
56 3HaueHHe CooOmieHuss  y4amuxcss O  OJKU3HHM, HaydHOU |Onpedensmsb NCTOUHUKH XUMHUYECKON HHPOPMAIUH.
[ePUOINIECKOTO 1 001IeCTBEHHOM NesTenbHocT [l . Menneneesa Ilonyuams HEOOXOAUMYIO HWHOOPMAIMIO W3  Pa3IHIHBIX
3aKOHA MCTOYHUKOB, AHAU3UPOBATND eé, ogopmnsms

U [IEPUOAUYECKOU

CHUCTCMBbI

UH(POPMALIMOHHBIM TPOAYKT, Hpe3eHmoeams €ro, eecmu

Hay4YHYIO TUCKYCCHIO, OMCmaueams CBOIO TOUKY 3pEHUS
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XUMHNYCCKHUX
DJICMCHTOB

/1. 1. MenneneeBa

WIH KOppeKmuposams €&

Xumuyeckas ¢Bsi3b. OKHCIUTENIbHO-BOCCTAHOBUTEIbHbIE peakuuu (8 1)

S7 Nonnas xumudeckas [(MoHHass xumuueckas CBsa3b. HoHBI, 00pa3oBaHHBIC
ObwvsicHsamp, 9TO TAKOS NOHHAS CBS3b, HOHLI.
CBSI3b ATOMaMHU METAJJIOB M HeMeTauioB. CxeMbl 00pa3oBaHUs
Xapaxmepuzosams MEXaHU3M 00pa30BaHUSI HOHHOM CBS3H.
MOHHOW CBSI3UW Juid OWHApHBIX coequHeHuid. MoHHas
Cocmasnsams cxeMbl 00pa30BaHNs HOHHOM CBSI3H.
KpUcTaJUTMdecKass peméTka W (U3HYecKHue CBOWCTBA
Ucnonv3zoeams 3HaKOBOE MOJIETUPOBAHHUE.
BEIIECTB C OTUM TUNOM pemérku. [lonsatue o
Onpeodensaims TAN XUMUYECKOU CBSI3U MO (opMyJie BEIIeCTBa.
(hopMyNbHOM eMHHULIE BEIIECTBA.
[ Ipusooums IpUMEpPHI BEIIECTB C HIOHHOM CBS3BIO.
JlemoncTpauuu. BuneodparmenTs! u cnaiasl «MoHHas
Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSI3U  MEXKIY
XUMUYecKas CBsA3b». KoJulekuus BelecTB ¢ HMOHHOU
COCTaBOM BELIECTBA WU BHUJAOM XHMHUYECKOH CBS3H, MEXIY
XUMUYECKON CBA3BIO. Mopenu MOHHBIX
MOHHOM CBSI3bI0 U KPUCTANIMYECKUM CTPOECHUEM BEIIECTBA,
KPUCTAJUIMYECKUX PEIIETOK
MEXIy KpPUCTANIMYECKHMM CTPOCHHEM BEIIECTBA U  €ro
buznyeCKUMU CBOMCTBAMHU
58 KoBanenTtHas KoBaneHTHass XuMuUyeckas CBsI3b. OJEKTPOHHbIE U

XUMHWYCCKas CBA3b

CTpyKTypHBIe (opmynbl. BanentHocts. KoBaneHTHas
HEernoJisIpHasi CBsA3b. CxeMbl 00pa3oBaHMs KOBAJICHTHOM
CBS3M B OHHApHBIX COCAMHEHHUAX. MoIeKynspHas H

aTOMHasd

ObwvsicHame TIOHATHS «KOBAJIEHTHAS CBI3bY, «BAJEHTHOCTEY.
Cocmasnsims cXeMbl 00pa30BaHUs KOBAJICHTHON HETOISIPHOM
XUMHUYECKOH CBA3U.

Hcnonv306amob 3HAKOBOE MOACIINPOBAHUC.
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KPUCTAUIMYECKUE PEIIETKH, U CBOKMCTBA BEILIECTB C 3TUM
TUIIOM PELIETOK.
JlemoncTtpauuu.  Bunmeodparmentst u  chaidmasl
«KoBaneHTHas XuMHUUecKas CBA3b». KOJIICKITHs BEIeCTB
aTOMHOTO Monenn

MOJICKYJIAPHOTO U CTPOCHUA.

MOJICKYJIIPHBIX 1 aTOMHBIX KPUCTAJTUIMYCCKUX pGHIéTOK

Onpedenamp TAII XUMUYECKOHN CBSI3M 10 (POpMyJie BEIIECTBA.
I Ipueooums IpUMephl BELIECTB C KOBAJIEHTHOMN CBA3bIO.
Yemanasnueames NpUYUHHO-CIIEICTBEHHBIE CBA3H MEXKAY
COCTAaBOM BEIIECTBA U BUJIOM XUMHUECKOMN CBS3H, MEXIY
KOBAJICHTHOM CBSI3bI0 M KPUCTAITIMYECKUM CTPOECHUEM
BELIECTBA, MEXKIY KPUCTAJUIMYECKUM CTPOEHUEM BEILIECTBA U

ero (pu3nYeCKUMH CBOMCTBAMU

59

KoBanenTuas
HETOJISIpHAS
U MOJIIpHAS

XUMHWYCCKasi CBA3b

DIJIEKTPOOTPHUIIATENBLHOCTD. Psij
PIIEKTPOOTpHUIIaTeIbHOCTH. KOoBanieHTHAsI HENoJIApHas 1
MOJIApHAasi XUMUYECKast CBsI3b. JIunosb. Cxembl
00pazoBaHus KOBAJICHTHOM TOJIIPHOM CBS3H

B OMHAPHBIX COCTUHECHMIX. MOJIeKy/IsIpHas U aTOMHAs
KPUCTAUIMYECKHUE PEIIETKH, U CBOWCTBA BEIIECTB

C OTHM THIIOM PEIIETOK.

JleMoHcTpanun. Mojenu MOJIEKyIIPHBIX U aTOMHBIX

KPUCTAJININYICCKUX peHIéTOK

ObwvsicHsame TIOHATHS «KOBaJCHTHAS nmoJrApHasd CBA3b»,

(QIICKTPOOTPULIATEITBHOCTDY, «BO3TOHKa, WA
«CYOTMAITHS.

Cocmasnsime cXeMbl 00pa30BaHUs KOBAJCHTHOMN MOJISPHOM
XUMHYECKOMN CBSI3H.

Hcnonvzo6amsb 3HAKOBOE MOACIIMPOBAHUC.

Xapaxmepuzoeams MeXaHU3M 00pa30BaHHS MOJISIPHOU
KOBAJICHTHOM CBSI3U.
Onpedensimp TATT ~ XUMHUYECKOU CBSI3U IO bopmyre

BEIECTBA.
IIpusoOoums IpUMepbI BELIECTB C KOBAJICHTHON MOJISPHOM
CBA3BIO.

Yemanasnusamsn MNPUIUHHO-CJIICACTBCHHBIC CBA3U MCIKIY
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COCTaBOM BCIICCTBA W BHIOM XUMHUYCCKOM CBsA3U, MCKIY]

KOBAJICHTHOM CBSI3bI0 H KPpHUCTATNIMYCCKNUM  CTPOCHUECM

BEILIECTBA, MEXAY KPUCTAUIMYECKUM CTPOEHHUEM BEILECTBA U
ero (pU3nYeCKUMH CBOMCTBaAMHU.

OMHApHBIX  COCIUHEHUM  TIO

bopMyIbl

BAJICHTHOCTH M HAX0O0umb BaJICHTHOCTH DJIEMEHTOB IIO

Cocmasname

dbopmyre OMHAPHOTO COSTMHEHUSI.

\Hcnonvzoeamo MaTCpruajIbHOC MOJCIUPOBAHNEC

60

Mertamnueckas

XUMHWYECCKas CBA3b

Meraunueckasi XUMHAYECKasi CBSI3b W MeTaUTndecKast
KpucTauindeckas pemeérka. CBOMCTBA BEIIECTB C ATUM
TUNOM pei€TKU. EnquHas npupoia XMMUYECKUX CBS3EH.
CIIAaU bl

JlemoncTpanuu.  Bunmeodparmentsl U

«Merannuyeckass XUMHUYecKash CBs3b». Kosuekius
«MeTaibl U CIUIaBbD».
JlaGopaTopHble onbIThbl. 29. M3roToBieHue MoOJENH,

I/IJ'IJ'IIOCTpI/II)YIOH_[eﬁ 0COOEHHOCTH METAIIJINYECKOH CBA3U

06bﬂCHﬂﬂ1b, YTO TaKO€ METAJIIIMYECKasA CBA3b.

Cocmaensams  cXeMbl ~ 00pa3oBaHUS  METAJUIMUYECKOU
XUMUYECKON CBSI3U.

HUcnonv3zo6ams 3HaKOBOE MOJICTUPOBAHHUE.
Xapaxkmepuzosamw MEXaHU3M oOpa3oBaHus

METAJNTUYECKON CBA3H.

Onpeodensimeb TAN XUMUYECKOU CBSI3U 1O (HOopMyJsie BEIIECTBA.
I Ipugooums IpUMeEpHI BELECTB C METAJUIMYECKOM CBS3BIO.
Yemanasnueamy NpUYUHHO-CIEICTBEHHBIC CBA3H MEXKIY
COCTaBOM BEUIECTBA U BUJIOM XUMHYECKOU CBS3H, MEKY
METaJUIMYECKOU CBSA3bIO U KPUCTAIUNIMUECKUM CTPOECHUEM

BCIICCTBA, MCIKY KPUCTATNIMYCCKUM CTPOCHUCM BCIICCTBA




48

U eT0 PU3NICCKUMU CBOWCTBAMHU.

\Hcnonvzoeams MaTCpruajIbHOC MOJCINPOBAHNC

61 Crenenp okucienus: |CteneHb okuciaeHus. CpaBHEHHE CTETIEHU OKHUCIEeHUs U OO0bsacHAMb MMOHSATHS «CTETIeHb OKHCIICHUS,
BaJieHTHOCTH. [IpaBuiia pacuéra creneHei OKUCIEeHUS MOKBAIIEHTHOCTD.
dhopmynIaM XUMHUYECKUX COCTMHEHUM Cocmaensams HopmMysabl OMHAPHBIX COSAMHEHUI HA OCHOBE
oO1m1ero crnocoda ux Ha3BaHUM.
Cpasnusamov 6aneHmMHOCMb U CTETICHb OKUCIICHUS.
\Paccuumoléams  CTCIIEHU OKHCIICHHSA 10 bopmynam
XUMHYECKUX COeTUHEHUN
62 |OKHUCIHTEIBHO- OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakiun.|O0vacHAms TOHITUS «OKUCIUTEIbHO-BOCCTAHOBUTEbHBIC
BOCCTAHOBUTEINbHBIE |(ONpeaeieHrue CTENeHEH  OKHCIICHHS SJIEMEHTOB, peaKkumny, «OKHUCIIUTEINbY, «BOCCTaHOBHUTEIbY,
peakuu 00pa3ylomux BEIIECTBA PAa3HBIX KJIACCOB. Peaknuu|«OKHUCIECHUE», «BOCCTAHOBICHUEY.
HOHHOTO oOMeHa U OKHCIHMTEIBHO- Knaccuguyuposams XuMUYECKUE pEeaKLUN MO IPU3HAKY
BOCCTaHOBUTELHBIE peakuun.  OKUCTUTETH M3MEHEHHS CTENEHEN OKUCIEHHUS DJIEMEHTOB.

1 BoccTaHOBHTENIb. OKHCICHUE M BOCCTaHOBJICHHE.

CocraBlicHuE ypaBHEHUH OKUCIIUTEIBHO
BOCCTAHOBUTEIBHBIX PEAKIUN METOJOM 3JIEKTPOHHOTO
OaslaHCa

JleMmoncTpanuu. B3auMoeicTBrue IUHKA C CEPOi,

Onpedeﬂﬂmb OKHUCJIHUTECIb U BOCCTAHOBUTCIIb, ITPOLCCCHI
OKHCJICHHSA 1 BOCCTAHOBJICHUA.

\Hcnonv306ams 3HAKOBOC MOICIINPOBAHUC
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coyiiHON  kucnoroil, xyopugom Mmeau(Il). Topenue
Maraus. B3anmoaeicTBue XJIOpPHOW U CEPOBOIOPOIHOM

BO/bI

63  |O0oOmIeHre U CUCTeMAaTHU3aIus 3HAHUI 110 TeMaM «[leproqudecknii 3aK0H U TEPHOAMYECKast CUCTEMa XUMUIeCKuX deMeHToB J[. U.
MenneneeBa. CTpoeHue aToMa» U «XUMHUYECKas CBsI3b. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITHI)
64  |Kommponvuas paboma o temam «IlepruonaecKuii 3aK0H M IMepuoInIeckas cucreMa XuMudeckux anemenToB JI. . MenneneeBa. CtpoeHue
aToMay» U «XuMHU4YecKast CBsI3b. OKHUCIUTETHPHO-BOCCTAHOBHUTEIBLHBIE PEAKITU
Peseps |6 4
HOE

BpeMsi
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Y4eOHO-MeTOAUYECKOE 00ecIieYyeHue Kypca XUMUH

OCHOBHOM 00111€00Pa30BaTEJIbHON HIKOJIbI

Y4yeOHO-METONMUECKUN KOMIUIEKT JJIsi HM3y4YeHUsi Kypca XuMuM B 8—9
KJIacCaxX, CO3/aHHbIA aBTOPCKMM KOJUIEKTMBOM moa pykoBoactBom O. C.
labpuensiHa, coAep>KUT, KpoMe Yy4eOHBIX MOCOOMM, y4eOHO-METOIUYECKUE W
TUIAKTUYECKUE TocoOMs, TeTpaau JJis  BBHINOJHEHHUS JIa0OpaTOPHBIX U
MpPaKTUYECKUX paboT u ap.

YMK «Xumus. 8 kiace»

1. Xumus. 8 knacc. YueOnuk (aBtopsl O. C. I'a6puensn, U. I'. Octpoymos, C.A.
Crnankos).
2. Meroauueckoe nocooue. 8 kimacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos,
C. A. Cnaaxos).
3. Ilporpamma kypca xumuu qias1 8—9 KiaccoB 0011e00pa3zoBaTEIbHBIX
yupexnenuii (aBTopel O. C. I'abpuensia, U. I'. Octpoymos, C. A. CriankoB).
4. Pabouas terpans. 8 kiacc (aBropsl O. C. IN'abpuensn, C. A. Cnaakos).
5. Terpaab nyist 1TaGOpaTOPHBIX OIMBITOB U MpaKTHUECKUX paboT. 8 kinacce (aBTopsl O.
C. I'abpuensn, 1. B. AkcéHona).
6. Xumus B Tecrax, 3ajavax u ynpaxknenusax. 8 kimacc (aBropsl O. C. ['abpuens,
. B. Tpury6uaxk).

7. DnextponHas popma yueOHHKA.

NuTepHeT-pecypchl HA PyCCKOM SI3bIKE
1. http://www.alhimik.ru. TlpexcraBneHsl clieAyronue pyOpUKH:  COBETHI
AOUTYPHUCHTY, YUYUTEIIO XUMHH, CIIPABOYHHK (OYEHBb OOJIbIIAs IMOI00pKa TaOJIHIl U
CIIPABOYHBIX MaTE€pPUAJIOB), BecEnasi XMMHUs, HOBOCTH, OJUMIIHAIbI, KyHCTKamepa

(MHOTO MHTEPECHBIX UCTOPUUECKUX CBEICHHUI).


http://www.alhimik.ru/
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2. http:/;Iwww.hij.ru. Xypran «Xumusi ¥ KH3HB» IMOHITHO M 3aHUMATEIHHO
paccka3bIBacT 000 BCEM MHTEPECHOM, YTO IMPOUCXOJNUT B HAYKE U MUPE, B KOTOPOM
MBI )KUBEM.
3. http://chemistry-chemists.com/index.html. DnexTponHbIi )ypHAT «XUMHKU U
XHUMHSI», B KOTOPOM TMIPEJACTABJICHBI OIBITHI 10 XUMHH W 3aHUMAaTeIbHas
uHbOpMAaITUs, TO3BOJISIONIME YBJICYb YUYCHHUKOB OSKCICPUMEHTAIBHON YacThiO
npeaMeTa.
4. http://c-books.narod.ru. BceBo3morkHast tuteparypa o XuMHuH.
5. http://www.prosv.ru/. TTocoOus /is ydaruxcsi, B TOM YHCIIE IS TIOATOTOBKH K
utoroBori arrectaruu (OI'D u EI'D), metonmuueckue mocoOust sl yduTeseH,
HAY4YHO-TIOMYJIIpHAs JIUTEPaTypa 1Mo XUuMHUH.
6. http://1september.ru/. )KypHan npegHazHaueH He TOJBKO I yuuTenacii. B Hém
NpPEACTABICHO OOJBIIOE  KOJUYECTBO pabOT yYECHUKOB, B TOM  YHCIE
HCCIICIOBATEIbCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIA TOPTA
CO CCBhUIKaMH Ha 00pa30BaTeIbHbIC CANThI IO XUMHUH.
8. www.periodictable.ru. Co6opHuk craTeit 0 XUMHYECKUX JJIEMEHTAX,
WLTFOCTPUPOBAHHBIN SKCIICPUMEHTOM.

1. Myseu: MHHEPaJIOTHYECKHUE, KpaeBeI4ecKue, Xy/10)KECTBECHHBIE,
ITonurexHu4eCcKkui.

2. JlaGopaTopuu: y4eOHBIX 3aBEJICHHI, arpoOXuMiIad0paTOpUu, SKOJIOTUUECKUE,
CaHUTaPHO-3HICMHUOJIOTHUECKHE.

3. Anrekwu.

4. Tlpou3BOJCTBEHHBIC OOBEKTHI: XHMUYECKUE 3aBOJIBI, BOJJOOYHCTHBIC

COOPY>KEHHS U IPYTU€ MECTHBIEC MTPON3BOJICTBA.


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
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