Paccmorpena Ha 3acenanuu IIpoBepena YTBepxkacHa

Kaeaphl eCTECTBEHHO-HAYYHbIX [Ipukazom

Y Pa3BUBAIOLIUX JUCLMILIINH 3aMecTUTENb IUPEKTOPA 110 Ne 210 ot 31.08.2021 1.
[TpoTokomn Ne 1 YBP JMpeKkTop MIKOJIbI

oT «30»aBrycra 2021 . ITopwiBaea JIII. Kuproxuna H.B.

Pa0ouyast nporpamma

10 XUMUH

8-9 kinaccer (136 yacoB)



Pabouast mporpamMmma Mo XMMHUU Ha ypOBHE OCHOBHOTI'O 0OIIEero oOpa3oBaHMs COCTaBJICHa Ha
OCHOBE (pelepaJbHOr0 TOCYJAapCTBEHHOIO 00pa3oBaTeNbHOTO CTaHAApTa OCHOBHOIO OOIIEro
oOpaszoBanus (mpuka3 MuHucTEepcTBa 00pazoBanus U Hayku Poccuiickoit @enepamuu ot 17.12.2010
Ne 1897 «OO6 yrBepxkacHHH (EACPATBHOTO TOCYAaPCTBEHHOTO 00pa30BaTENBLHOTO CTaHIAPTA
OCHOBHOTO  o0miero oOpa3zoBaHus»), TpeOOBaHWMH K  pe3ylbTaTaM OCBOCHHS  OCHOBHOM
o0pa3oBaTebHON MpOTrpaMMbl OCHOBHOTO 00I1ero oopa3oBanus, nporpammel B. B. Epemuna, A. A.
Hpoznosa, D. 10. Kepumosa 1 8 u 9 kimaccoB oOmieo0pazoBarenbHbix yupexaenuid, Ipoda, OOIT
OO0OO u yueonoro miana YOY COUI «Kpucrammy.

Jlannas pabouast mporpamma peainsyercs Ha ocHOBe cienyromero Y MK:

* «Xumus. 8 knacc.» Epemun B.B., Ky3pmenko H.E., [IpoznoB A.A. u ap./ Ilox pen. Jlynuna
B.B., OO0 «/Ipoda»

* «Xumus. 9 xnacc.» Epemun B.B., Ky3pmenko H.E., [IpoznoB A.A. u ap./ Ilox pen. Jlynuna
B.B., OO0 «/Ipoda»

Ha usydenue yaeOHOT0 mpeaMera XUuMUs 10 y4eOHOMY IJIaHy [IKOJIBI OTBOJIUTCS B 8 Kiacce — 2
yaca B HEJEJII0, YTO cocTaBisgeT 68 yacoB B roj, B 9 kiacce - 2 4aca B HEJEJIO, YTO COCTaBisgeT 68
gacoB B roj1. O01iee uynciio yaeOHbIX 9acoB 3a 2 roga — 136.

1. Ilnanupyemble pe3yJibTaThl OCBOEHHUSI Y1eOHOI0O MpeaMeTa

JInyHOCTHBIE pe3yJIbTaThI:

1. Bocriutanue pOCCHHCKOM  TpakIAaHCKOW  HMAEGHTHYHOCTH: NATPHOTH3Ma, JIOOBH U
yBakeHHI0 K OTeuecTBy, 4yBCTBA TOPIOCTH 3a CBOIO PoauHYy, 38 pOCCUICKYIO XUMUYECKYIO HAYKY;

2. ®opMHpOBaHUE ILIEJIOCTHOI'O MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKUM M OOILIECTBEHHOW NPAKTUKU, a TAKXKE COLUAIBHOMY, KYJIbTYPHOMY, S3bIKOBOMY
U IyXOBHOMY MHOI'000pa3ui0 COBPEMEHHOI'0 MHpa;

3. ®opMupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpa3BUTHI0O M CaMOOOpa30BaHHI0O Ha OCHOBE MOTHBAIMM K OOYYEHHUIO M TO3HAHMIO, BHIOOpY
npodunpHOro o0pa3oBaHUS HAa OCHOBE HH(OpPMAMM O CYLIECTBYIOIIHUX MNPOPECcCUsX M JHMYHBIX
PO ECCHOHABHBIX MPEANOYTEHNUH, OCO3HAHHOMY MTOCTPOEHHUI0 WHIUBUIyaTIbHOW 00pa3oBaTelbHON
TPACKTOPUU C YUETOM YCTOMUYUBBIX NIO3HABATEIBHBIX HHTEPECOB;

4. ®opmMHpoBaHHE KOMMYHHMKAaTHBHON KOMIIETEHTHOCTH B 00pa30BaTelbHON, OOIIECTBEHHO
MOJIE3HOHU, Y4eOHO-HCCIe10BaTeIbCKON, TBOPUECKON M IPYTUX BUJAX AEATEIbHOCTH;

MertanpeamMeTHbie pe3yabTaThl

1. OpnaseHue HaBBIKAMHU CAMOCTOSATEIBHOTO NPUOOpPETEHHs] HOBBIX 3HAHUM, OpraHU3alMU
y4eOHOMU e TeTbHOCTH, MIOMCKA CPEJICTB €€ OCYIIECTBICHNUS,

2. YMeHHe IUIaHHpOBATh IYTH JIOCTHMIKCHHUS IIEed Ha OCHOBE CaMOCTOSTEIBHOTO aHaN3a
YCIIOBUH U CPEACTB MX JOCTH)KEHHUS, BBIACIATh aJbTEPHATUBHBIE CIOCOOBI JOCTH)KEHHS LETU U
BbIOMpaTh Haubonee S(OPEKTUBHBIA CIOCOO, OCYIIECTBIATh IO3HABATENbHYIO pediekcuio B
OTHOILICHHUHU JACUCTBUM MO PEIICHUIO YUE€OHBIX U MO3HABATEIbHBIX 33/1au.

3. YMeHue mnoHMMaTh MpoOJieMy, CTaBUTh BONPOCHI, BBLABUraTh THIOTE3y, JaBaTh
Olpe/ieIeHue  TOHATHSAM,  KJIACCH(PHUIMPOBATh,  CTPYKTYpHpPOBAaTh  MaTepuaji,  MPOBOJIUTH
HKCHEPUMEHTBI, ApTYMEHTHPOBATh COOCTBEHHYIO MO3UIINIO, (POPMYIUPOBATH BHIBOJBI U 3aKITIOYCHUS;

4. YMeHue COOTHOCUTh CBOU JCHCTBHS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JESATENbHOCTH B MPOIIECCE TOCTHXKEHUS Pe3yibTaTa, ONpelessaTh ClIOCO0b! AeHCTBUN
B paMKax IMpPEIJIOKEHHBIX YCIOBUN U TpeOOBAHUN, KOPPEKTHUPOBATh CBOM JAECHCTBUSI B COOTBETCTBUU C



W3MEHSIOIIENCS] CUTYallUeH;

5. ®opMupoBaHUE U PA3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJIB30BaHHUS WHCTPYMEHTOB U
TEXHUYECKHX  CPEICTB  HMH(POPMAIMOHHBIX TEXHOJIOTHH  (KOMIBIOTEPOB U  MPOTrPaMMHOTO
o0ecrieyeHrs1) Kak HMHCTPYMEHTAIBHO OCHOBBI Pa3BUTHSI KOMMYHUKATHBHBIX U II03HABaTEIbHBIX
YHUBEPCAIbHBIX YU€OHBIX JIEUCTBUIA;

6. YMenue co3zmaBaTh, NPUMEHATh M IPeoOpa3oBbIBATh 3HAKM U CHMBOJIBI, MOJEIU U
CXEMBI AJIs1 pelIeHus] y4eOHbIX U II03HABaTENIbHBIX 3a/1a4

IIpeameTHBIE pe3yIbTaThI

1. ®opmupoBaHue MEPBOHAYAIBHBIX CHUCTEMAaTHU3UPOBAHHBIX IPEICTABICHUI O BELECTBaX,
UX TIPEBpAlllEHUSX M MPAKTUYECKOM IPUMEHEHUH; OBJIQJCHHE MOHSITUMHBIM ammapaToM Hu
CUMBOJIMYECKUM SI3bIKOM XUMUU;

2. Oco3Hanne OOBEKTHMBHO 3HAYMMOCTH OCHOB XHMHYECKOM HaykH Kak oOjactu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, XMMMUECKHUX IIPEBPALLEHUI OPraHM4eCKMX M HEOPraHUYECKUX
BEIIECTB KaK OCHOBbl MHOTUX SIBJICHUM JKUBOW M HEKUBOM NMPHUPOJIBL; YIIyOJleHHe MPeICTaBIeHUH O
MaTepHabHOM €IMHCTBE MUPA;

3. OBnageHue OCHOBAaMHM XHMHYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3MPOBATH U
OOBEKTUBHO OLIEHUBAaTh JKU3HEHHBIC CUTYallUM, CBA3aHHbIE C XWUMHEH, HaBbIKaMU O€30I1aCHOTO
oOpamieHusi ¢ BEIIECTBAMH, HCIIOJIB3YEeMbIMH B MOBCEAHEBHOH JKM3HU; YMEHHEM aHAJIU3UPOBATH H
IUTAHUPOBATh  JKOJOTMYECKH O€301acHOE IOBEJIEHHE B IHEIsIX COEpeKeHUs 370pOBbS U
OKpY>Karollen Cpeibl;

4. ®opMupoBaHME YMEHUN YyCTaHaBIMBATb CBSI3U MEXJy pealbHO HaOJI0IaeMbIMU
XUMUYECKMMHU SIBIICHUSIMA M TIPOLIECCAMHU, MPOUCXOMALUIMMU B MHKPOMHpPE, OOBACHATH HMPUUYHHBI
MHOTr000pa3usi BEILECTB, 3aBUCHUMOCTb UX CBOHCTB OT COCTaBa U CTPOEHMSA, a TAKKe 3aBUCUMOCThb
IIPUMEHEHHMS BEIIECTB OT UX CBOUCTB;

5. IlpuobpereHuss onbiTa HUCHOJB30BAHUA PA3IMUYHBIX METOJOB M3y4YEHHs  BEILECTB;
HaOIIOACHNS 332 UX IPEBPAILEHUSAMH IPH MPOBEJCHUU HECIIOKHBIX XUMHUYECKUX SKCIIEPUMEHTOB C
HCI0JIb30BaHNEM JIa0OPAaTOPHOTO 000PYIOBaHUS U TPUOOPOB;

6. YMeHme OKa3pIBaTh TEPBYIO TIOMOIIL IpPH OTPABICHUSAX, OXKOTaxX W JPYTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U J1a0OPaTOPHBIM 000PYAOBAHUEM;

7. OpnaneHue npuemMamMu paboTbl ¢ HMHOpManMed  XMMHYECKOTO  COJEpKaHuS,
IPEJCTaBICHHON B pasHOopopme (B BHUIE TEKCTa, (opMyn, IpauKoB, TaOJIWYHBIX JAHHBIX, CXEM,
dororpaduii u 1p.)

2. Copep:xaHue Kypca
IlepBoHaya/bHBIC XUMHYECKHE MOHATHS

Temo wm BemecTBo. PuU3NYECKHE CBOICTBA BEHIECTB. ATpEraTHbIE COCTOSHUSI BEILECTBA.
WupuBuayanbHble (YMCThIE) BellecTBa W cMecH. MeToasl paszaeneHus cmeceil (puiabTpoBaHue,
OTCTauBaHUE, BBbIIADUBAaHUE, IeperoHka). Pdusnueckue M XUMUYECKUE sBIEHUS. l3MeHeHus,
MPOUCXOJSIINE C BellecTBaMU. XHMHUYecKue peakiuu. IlIpu3Haku U ycloBUS MPOTEKaHUs
XMMHYECKUX pEeaKIUid. XUMUYECKHE CBOMCTBA. XHUMHUYECKHE MPOILIECCH B OKPYKAIOIIEM HAc MHpE.
Pabora B xumuueckoil nabopatopuu. ['azoBbie ropenku (ropenka bynzena m Tekiio), CIMPTOBKH.
[Inamss m ero crtpoeHue. DnekTpuyeckue IUUTKH. OCHOBHBIE METO/BI MO3HAHUS: HaAOIIOJEHUE,
U3MEpeHue, SKCIEePUMEHT. ATOMBI. XHMHYECKUH HJIEMEHT Kak BHJ aToMoB. CHMBOJIBI (3HAKH)
XUMHMUYECKHUX JJIEMEHTOB. PacnpoCTpaHEHHOCTh JJIEMEHTOB Ha 3emile M B KOCMoOce. ATOMHO-
MoJIeKyJIsipHOe yueHue. 3HaueHue pabor JDx. [lanbrona m M. B. JlomoHocoBa s (opMUpoBaHHS



aTOMHCTUYECKOT0 MUPOBO33peHus. MoJekyna Kak Melbyaiillias yacTulla BeulecTa, o0agaronas ero
XUMHAYECKMMHU CBOMcTBaMH. Xumuueckue ¢opmynbl. MHAekcsl. BemecTBa MOJIGKYISIPHOTO |
HEMOJICKYJISIPHOTO CTPOEHUsS. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB, HMEIOIIUX MOJICKYJISPHOE
ctpoenne. Kiaccudukamus semect. [IpocTeie u cinoxHbie BemiecTBa. [loHsATHE 00 ayutoTponuu U
AIIOTPOITHBIX MOTUUKANUAX. MeTaiuiel 1 HemeTamibl. OpraHu4eckie U HEOPraHMYECKHUE BEIIeCTBA.
Maccsl atomMoB U Monekyd. lloHarne 00 OTHOCUTENBHOW AaTOMHOW W MOJIEKYJISIPHOM Macce.
KauecTBeHHBI U KOJMYECTBEHHBIN COCTAB BEIIECTBA. BBIUMCIIEHHE OTHOCUTEIBHOW MOJIEKYJIIPHON
Macchl BellecTBa 1o ¢popmyiie. MaccoBast 107151 XUMUYECKOTO 3JIEMEHTa B XUMUYECKOM COEIMHEHUU U
ee BbIUMCICHHE MO (QopMmyae coeluHeHUs. 3aKOH COXpaHeHUs Macchl BemiecTB. JKH3Hb U
nestenbHocTh M. B. JlomonocoBa. YpaBHenue xumuueckoil peakuuu. Koaddummentsr. Turms
XUMHUYECKUX PEaKIUi: COeAMHEHUE, Pa3JIOKEHUE, 3aMeleHne, OOMEH.

Jemoncrpanun. OOpa3ibl WHAMBUAYAIBHBIX BEIIECTB (METaUIbl, HEMETAJUIbI, CIIOXKHBIC
BEILIECTBA) M cMeced (pacTBOphl, rpaHuUT). Pa3zneneHne cmecu MEIHOrO Kymopoca U CEpbl
pactBopenueM. ['openune maruus. Kunenme cnupra. ['openue cnupra. OOpazoBaHue amMMuaka Mpu
pacTUpaHUU CMECH TallleHOM U3BECTU C XJIOPUAOM aMMOHHMS. ONBIThL, I€MOHCTPUPYIOIIUE MOSIBICHUE
OKpacKH MpH CMEIICHWU JIBYX PacTBOpOB (TaHHMHA W cynb(ara xene3a (II), cynedara menu (II) u
aMMHaKa, JKeJITOW KpoBsHOM conu u xsopuaa skenesa (III), autpara ceunna (II) m moamma kamwms,
denondranenna W 1meno4du). MoJenu HEKOTOPBIX TMPOCTBIX MOJIEKYJN (BOJAA, YIJICKUCIHBIA ras,
KHUCJIOPOJI, BOAOPO). ONBITHI, TOATBEPKIAAIONINE 3aKOH COXPAHEHHS MACChI BEILIECTB.

JlaGopaTopHble ONBITHI.

. I3y4yeHue CBOWCTB BEMIECTB.

. Paznenenue cmecu.

. Ou3nyecKue ABJICHUS U XUMUYECKUE PEAKIIIH.

. O3HakomyeHme ¢ 00pa3aMu MPOCTHIX U CIOKHBIX BEIIECTB.
. OkucneHne MeTHOM MIACTUHKU (IIPOBOJIOKH).

. Paznoxenne manaxura.

~N SN RN =

. BzaumopeiicTBue xene3a ¢ pacCTBOPOM MEIHOTO KyIopoca.
Kucaopoa. Oxcuapl. BajieHTHOCTH

Kucnopon — xuMudeckuil 3ieMeHT U pocToe BeuecTBo. O30H — alJIOTPONHAs MOAU(PUKALUS
kucnopona. Kucnmopon, ero pacmnpocTtpaHeHHOCTh B mnpupoze. dusmueckue cBOWCTBa KHUCIOPOAA.
XUMHUYECKHE CBOWCTBA KHUCIOPOJA: B3auMOJEHCTBUE € cepol, (ochopom, yriaem, BOIOPOIOM,
HaTpUEM, QJIIOMHHHMEM, >KEJIE€30M, METAaHOM, CEpPOBOAOPOJAOM. MCTOpuS OTKpBITHS KHCIOpPOAA.
[Tony4yenue kuciaopona B gabopaTopuu (pas3iiokeHHEM OepTOJIETOBOM COJM, MEPOKCHIa BOJIOpOJA U
NepMaHraHaTa Kajius) U B MPOMBIIUIEHHOCTH. KauecTBeHHas peakiusi Ha ra3zo00pa3Hblid KUCIOPO/I.
[Ipumenenue kucnopona. Ilonarue o katanuse u karanuzatopax. Banentnocts. CocraBnenue popmyin
10 BAJICHTHOCTH.

CrpykrypHble Gopmyinbl. OKcHIbl METAIJIOB U HeMeTauioB. Bo3ayx — cmech razos. CocraB
BOo3ayxa. Breigenenue kucinopona u3 Bozayxa. [loHsTue o OnaropoJHbIX (MHEPTHBIX) Tasax.
TokcuuHble BemecTBa B Bo3ayxe. ['openue BemecTB Ha Bo3ayxe.l'oproune BemiectBa. TemmepaTypa
BOCIJIaMeHeHHUs. MeienHoe okucinenue. IIpoOnema 6e30mMacHOro HCIONB30BaHMS BEIIECTB U
XUMHUYECKUX pEaklUuid B IOBCEJHEBHOM XW3HU. bbITOBas Xumudeckas rpaMOTHOCTb. TylieHue
10kapoB. OrHETYIINUTENb.

Hemoncrpauuu. HanosnHeHnue razoMerpa KUCIOpOAOM. Moaenu MOJIEKYI BOJbI, YIIEKHCIOTO
rasza, BOJIOpo/ia, KUCIIopoia, MeTaHa, aMMuaka. ['openue yris, cepsl, pocdopa u xene3a B KUCIOPOJIE.
[Ipuemsbl TyneHus niamMeHu.

JlabGopaTropHbie ONBITHI.



8. [lonydyeHue Kucinopoaa pas3ioKeHUEeM MEPOKCHIa BOJIOPOIA.
Boaopoa. Kuciaorsl. Cou

Bonopon — xumu4eckuil 3JIEMEHT M IPOCTOE BElIeCTBO. PacmpocTpaHEeHHOCTh BOJIOpOAA B
npupoae. Pusmueckue cBoicTBa Bogopoaa. Ilomyuenue Bomopona B yabopatopuu. Bomopony —
B3pBIBOOIIACHOE BemecTBO. KadecTBeHHast peakuus Ha ra3oo0pasHblii Bogopoa. McTtopusi OoTKphITHs
BOJOpOAAa. XMMHUUYECKHE CBOMCTBA BOAOPOJA: B3aUMOJCHCTBHE C KHCIOPOJAOM, CEPOH, XJIOPOM,
OKCHJIaMU MeJU U CBUHIIA. Mephl Oe3onacHOCTH npu padote ¢ BoxopoaoM. [lomyuenue Bomopoaa B
npombilnieHHOCTH. [IpuMenenne Bonmopoga. Ilonsitme o psine akTUBHOCTHM MeTauioB. KucCHOThL.
Knaccudukanusa. Homenknarypa. Heopranmueckue um opraHuyeckue KUCIOTHL. beckuciopoansie u
KHUciopojcoaepxkamme Kuciaotbl. Kucnorueiii octatok. OcHOBHOCTH KHCIOT. OnHO-, ABYX- H
TPEXOCHOBHBIE KHUCIOThl. DU3HYECKHE CBOMCTBA KHCJIOT. XUMHUYECKHUE CBOWMCTBA KHCIOT:
B3aUMOJICHCTBUE C AKTHBHBIMH MeTayuiamu. [IpeicraBieHHe O KHCIOTHO-OCHOBHBIX WHAMKATOpPaX.
H3meHeHne OKpackd WHAMKATOPOB B pasnuuHbiX cpenax. Comu (cpemnue). CocrtaBieHue ¢Gopmyl
cosneil. Homenkiarypa. ®@usndeckue cBoiicTBa coneil. Kpucrammoruaparsl. XMMHUYECKHE CBOMCTBA
coJieli: B3auMozeiicTBue ¢ metaiuiaMu. [IpuMenenue coneil.

KucnorHbie OKCUABI MM aHTUIPUABI KUCIIOT. B3anmoelicTBre KUCIOTHBIX OKCHIOB C BOJOM.

demoncrpanuu. Ilonydyenne Bogopoaa B ammapate Kumma, ropeHue BoJOpoJa Ha BO3IyXeE.
BoccranoBnenne okcuma Meramia BOAOpPoAoM. B3peiB rpemydero raza. O0pasisl HEOPraHHUECKUX U
OpraHMYecKUX KHUCJIOT. JlelicTBHEe KHMCIOT Ha HMHJIUMKATOpbl. Mepsl Oe3omacHocTd mpu paboTe ¢
kucinoramu. OOpasibl pa3iauuHbIX cojeil. O0e3BokuBaHME MEAHOIO Kymnopoca. BzaumopeiictBue
okcuaa ocdopa (V) ¢ Bo0#.

JlabGopaTropHbie ONBITHI.

9. BzaumopeincTBre KUCIOT C METAJIJIaMHU.

10. ITonnyuenune Bo10opoJa U U3Yy4EHHUE €r0 CBOMCTB.

11. Boccranosnenue okcuaa meau (1) Bogopoaom.

12. O3HakoMIJIEHHE CO CBOMCTBAMHU COJITHOU M CEPHOM KUCIIOT.

Bopaa. PacTBopbl. OcHOBaHuA

Boma B npupome. KpyroBopor Bomel B mpupoae. Dusnueckue CBOWCTBA  BOJBI.
I'urpockonuuynocts. MuHepanbHble Bojabl. lleperonka (nuctuisuus) BoAbl. JMCTUIMpOBaHHAs U
NenoHn30BaHHast Boja. OuucTka Bojbl. CTOYHBIE BOJIBI.

PactBoprl. Boma kak pactBoputenb. PacTBopuMOCTb BemIeCTB (TBEPABIX, JHCUOKUX U
2azoobpasnvix) B Boje. Knaccudukaiiys BemecTB N0 paCTBOPUMOCTH. 3d8UCUMOCTb pACMBOPUMOCTIU
om memnepamypul u oasnerusi. KoHIIeHTpamus pacTBOpoB. MaccoBasi A0Js1 paCTBOPEHHOTO BEIIECTBA.
[IpuroroBnenue pacTBOpoB. XMMHUYECKHE CBOMCTBA BOBI: PEAKIIMHM C HATPHEM, JKEIE30M, OKCHUIOM
Kanbius, okcuaoM yraeposaa (IV), okcunom docdopa (V). Dnexrponus Boasl. [lomydenne KuciaoT npu
B3alMO/JICHICTBUM OKCUIOB HEMETAJUIOB ¢ BoAOH. [loHsTHE 00 ocHOBaHusX. [lomyuenue mienoue npu
B3aMMOJICHICTBUM € BOJOH AaKTHUBHBIX METaUIOB WM MX OKcuaoB. OcHoBanus. Knaccuduxanms.
Homenkiarypa. ®@usnueckue cBoiicTBa ocHoBaHMM. Illenoun u HepacTBOpHMBIE B BOJAE OCHOBAHUS.
[lonyyenue ocHoBaHuil. PaznokeHHMe HEpacTBOPUMBIX B BOJE OCHOBAaHMW NIPU HarpeBaHUU.
ITpumenenue ocnoBanuil. [IpaBuna Ge3omacHoii paboOTHI ¢ MIEI0YaMHU.

Jemoncrpauuu. [leperonka Bojpl. YBenuueHne oobeMa bBOJIbI U 3aMep3aHuu. PacTBopenue
OKpaIIeHHOU coi (MEHOTO KyMopoca, XJIOpHAa HUKEIls, TIepMaHraHaTa Kaiusi) B BoJie. 3aBUCUMOCTh
PacTBOPUMOCTH COJM OT TEMIlepaTyphl. BrimageHue KpHUCTaNIOB MPU OXJIAKIACHUH HACBILIEHHOTO
pacTBopa (HUTpaTa Kajus, alFOMOKaIMEBBIX KBacuoB, wonuaa cBuHIa (II) («3omoToit moXIb»)).
Pacmeopumocms cnupma, ayemona, cepnou Kuciomel, OeH3UHA U YEMbIPEXXIOPUCINO20 Y2nepood 8
6o0e. B3amMmopeiicTBue HaTpusi ¢ BOAoW. B3ammopeiicTBue BOJSHOTO mMapa c jkene3om. [ ameHue



u3Bectu. Paznoxenue Boawsl (pacTBopa cynbdara HATpPHUs) DJJIEKTPUUECKHUM TOKOM. Mepsl
0€e30MmacHOCTH MPH padboTe ¢ MIEIOYaAMHU.

JlaGopaTopHbIe ONBITHI.

13. PacTBOpUMOCTb TBEP/bIX BELIECTB B BOJE.

14. 3aBUCHMOCTbH PaCTBOPUMOCTH Ia30B OT TEMIIEPATYPHI.

15. O3HakomiieHrEe CO CBOMCTBAMHU IIEIOUEH.

16. derunpatarus ruapokcuaa meau (11)

O0o0meHne cBeleHUii 0 BaKHEHINX KJIaccaX HEOPraHM4YeCKUX coeIMHeHnil

Oxkcunpl. Knaccudukamus. Homenknarypa. Pusnueckue CBOHWCTBA OKCHIIOB. XHMHYECKHE
CBOMCTBA OKCHJOB: B3aUMOJICHCTBHE C BOJOW, KUCIOTAMU M OCHOBAHUSMH, B3aAMMOJICUCTBUE MEKIY
KHUCJIOTHBIMH U OCHOBHBIMH OKcHaamu. [lonyueHue u npuMeHeHue okcuaoB. Kuciaotel. XuMudeckue
CBOMCTBA KHCJIOT: B3aUMO/ICHCTBUE ¢ OCHOBHBIMU OKCHAMHU, OCHOBAaHUSAMH U coyisiMu. [lonmyueHue u
npuMeHeHne KucioT. OcHoBaHusg. XHMMHMUYECKHE CBOMCTBA OCHOBAHMH: B3aWMOJAEWUCTBHE C
KHCJIOTHBIMU OKCHJIaMH, KHCIOTaMu H coyisiMu. Peaknust Heritpanu3anuu. Comm. Knaccudukarus.
Homenkinarypa. [lonyuenue conei.

XHUMHUYECKHE CBOMCTBA COJIEH: peakluu ¢ KUCIOTaMu, 1IeJIouaMH U ApyruMu cossimu. [lonsrue
O KHCJIBIX M OCHOBHBIX COJSX. YCJIOBHS TPOTCKaHHUS peakiuii oOMeHa B BOJHBIX pacTBOpax.
I'eneTrueckas cBA3b MEXKIY BOXHEUIIMMHU KJaccaMH HEOpTaHWYecKuX coeauHeHnuil. Knaccudukamms
HEOpraHuyeckux BemecTB. [loHsaTHe 0 MeTalonaax, THAPUIAX, KapOumax, CHIMIHMAAX, HUTPHUAAX,
MEPOKCUIAX.

JdemMoHcTpanuu. 3HaKOMCTBO € 00pa3liaMu OKCUA0B. XUMHUYECKHUE CBOMCTBA PACTBOPOB KUCIIOT,
cosiel U menouvend. Peakuus HelTpanuzauuu. B3zanmojaeicTBue okcuaa MEIM C CEPHOM KHUCIOTOM.
B3anmMogeiicTBrue kapOoHaTa MarHusi ¢ CEPHOM KUCIOTOW. OcaKCHUE U PACTBOPEHHUE OCAJIKOB COJICH
Y HEPACTBOPUMBIX THJIPOKCHUJIOB.

JlabGopaTropHbie ONBITHI.

17. O3HakoMIIeHHE ¢ 00pa3IaMy OKCHIOB.

18. Peakuus HefTpanu3anum.

19. BzauMoielicTBHE OCHOBHBIX OKCHIOB C KHCJIOTAMHU.

20. Peakiiuu oOMeHa B BOJIHBIX pacTBOpax.

Mepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3jaeMmenToB /[. U. MenpaesieeBa

[TepBbie MOMBITKY KIACCU(PUKAIUU XUMUYECKUX IIEMEHTOB. [ pyIIIbl SJIEMEHTOB CO CXOAHBIMHU
CBOMCTBAaMHM: IIEJIOYHBIE METAJUIbl, IICI0YHO3E€MEIbHbIE METalbl, TaJOreHbl, XaJIbKOI'CHBHI,
OmaropojHbie (MHEPTHBIE) ra3bl. AMQOTEepHbIE OKCHUABl U THUAPOKCUABI. OCHOBBI KIacCH(pHUKAIUU
xumuueckux anemeHtoB JI. WM. Menneneea. Ilepuonnueckuii 3akon JI. WM. Menneneesa.
[Tepuonnueckas cucrtemMa xumudeckux 3yemeHToB [[. M. MenpaeneeBa Kak €CTECTBEHHOHAy4YHas
KJIaccuPuKanms XUMHIEeCKUX 371eMeHTOB. [lopsiakoBerii Homep snemenTta. Ctpykrypa [lepuoaudeckoit
cucteMbl xumuueckux snemeHToB . M. MenneneeBa: mepuoasl (Majible W OOJBIIUE), TPYIIBI U
noarpynns! (riaaBHele W noOouHble). KopoTkuit M 1iauHHBIA BapuanThl [leprogudeckoil cUCTEMBI
XuMH4eckux 3neMeHToB Jl. 1. MenaeneeBa. JIaHTaHOMIBI U aKTUHOHUIBL.

Hayunsiii mogsur 1. 1. Mengaeneesa. Ilpenckazanue CBOWCTB €€ HE OTKPBITHIX JJIEMEHTOB.
3nauenue Ilepuonnueckoro 3akona /. 1. Menneneesa. )Kusnp u nesrensHocts . 1. Menneneesa.

demoncTpanun. Komnekuusi rajgoreHoB, XaJbKOT€HOB, IIEIOYHBIX M IIEJIOYHO3EMENbHBIX
MeTtaiuioB. [lomydeHue TUAPOKCHUIIOB LIMHKA M MEAW, UX OTHOIICHHE K KHCJIOTaM W OCHOBAHUSIM.
[TonydeHne OKCHUIOB HEKOTOPBIX JIEMEHTOB 3-TO MEPHOJA U3 MPOCTHIX BEIIECTB, PACTBOPEHUE UX B
BOJIE€ U UCTIBITAHUE PACTBOPOB MHIMKATOPAMHU.

JlabGopaTropHbie ONBITHI.



21. Ilony4yeHue ruipoKCcHIa IMHKA U U3YYEHUE €r0 CBOMCTB.

Ctpoenue atoma. CoBpemennasi popmympoBka Ilepuoanyeckoro 3akona

SAnapo aroma. DieMEHTapHbIE YaCTHUIbI: MPOTOHBI, HEUTPOHBI U HJIEKTPOHBI. [lnaneraphas
MOJEeNb CTpoeHusi aroma. HM3orombl. DHU3WYECKUK CMBICT MOPAIKOBOTO HOMEpa XHMHUYECKOTO
anementa. CoBpemeHHas (opmynupoBka Ilepuoanyeckoro 3akoHa. PaduoaxmusHvie uzomonwl
(paouonyxnuoewr).

[Ipupona snekTpoHa: CBONCTBA YACTHIIBI M BOJIHBI. ATOMHasi OpOUTaIb U AJIEKTPOHHOE 00JIaKO.
S-, p-, d-, f-opoburanmu. @opma S- u p-opbuTaneii. DHEPreTUYECKH YPOBEHb. MaKCHMaIbHOE YHCIIO
AJIEKTPOHOB HA DJHEPreTUYECKUX YPOBHSIX (EMKOCTh SHEpreTudyeckoro ypoBHs). Pacmpenenenue
JNIEKTPOHOB B JJICKTPOHHBIX CJOSAX AaTOMOB XHWMHYECKHUX JJIEMEHTOB |—3-ro mepuooB.
XapakTepucTuka NEPBBIX JBAAIATH XUMHUYECKUX HJIIEMEHTOB Ha OCHOBAHUM HX TOJIOXKEHUS B
Ilepuonnueckoin cucreme xumuueckux diaemeHToB . M. MeHneneeBa M CTPOEHMS UX aTOMOB.
BanenTHble 351ekTpoHbl. MeTaiuibl 1 HeMeTalubl B [lepuoanueckoi cucreMe XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. Ilonstue 00 moHe (kKarwmoHe, aHUOHE). 3aKOHOMEPHOCTH HM3MEHECHHS CBOWMCTB
aTOMOB XHMMMYECKHX D3JEMEHTOB Ha OCHOBe mnojoxkeHus B Ilepumonmueckoit cucreme [l N.
MeHngeneeBa U CTpPOEHUSI aTOMa. OJIEKTPOOTPULIATEILHOCTh AaTOMOB XUMHUYECKHUX 3JIEMEHTOB.
N3menenue paguyca aroma, 3JE€KTPOOTPULIATEIBHOCTH, METANIMYECKHX CBOWCTB B IMepUoOAax H
TJIABHBIX MOATPYIINAX.

XuMnueckas cBsi3b

XuMHUUecKasi CBsI3b. JHEPTUsl XUMUUYECKON CBSI3U. Y CIIOBHSI BO3HUKHOBEHHUS! XMMHYECKOUN CBSI3U
no JIptoucy. KoBanentHas cBa3b. OnuHapHasi, JBOMHAs U TpOWHas XUMHUYECKas CBs3b. MexaHU3Mbl
o0pa3oBaHMs KOBaJCHTHOM CBSI3U: OOMEHHBIN U JOHOpHO-akuenTopHbld. [lomspHas u HemomdspHas
KOBaJIeHTHast cBsA3b. llomspHocTh Mosekynbl. [lonatne o pgunose. JlnMHAa XMMHUYECKOW CBSI3H.
HamnpaBneHHOCTh KOBaJIeHTHOU CBsI3U. BaneHTHbI yron. [ 'eomempus monexkyn. OnekmponHvle napvl
XUMUYECKOU C653U, HenooeleHHvle d1eKmponHble napvl. VlonHas cBs3b. KoopauHamoHHOE 4YHCIIO.
CBoiicTBa BEUIECTB C MOHHOU CBSI3b10. OTIIMUME HOHHOM M KOBAJIEHTHOU CBSI3U.

Merammueckass cBsizb. CBOWCTBa MeETaIOB, OOYCIIOBJIEHHBIE METALUTHYECKON CBS3BIO.
BanentHocte u creneHb okucieHus. OmnpeneneHHe CTENEHU OKHUCICHHS aTOMOB XHWMHUUYECKHX
37eMEeHTOB B coenuHeHusx. CTpoeHne TBepbIX BemecTB. Kpucrammueckue u aMopHbIE BEIECTBA.
[TonsiTHe 0 KPUCTALITUYECKON pemieTke. TUIbl KPUCTALTUYECKUX PEIIETOK (aTOMHas, MOJIEKYJIsIpHas,
WOHHAsI, METaJUTMuecKas). 3aBUCUMOCTh (PHU3UYECKMX CBOWCTB BEIIECTB OT THUIA KPUCTALTUYECKOU
pEIIEeTKU.

JemMoncTpanun. Mojenu Monekyn (BOABI, YIJIEKUCIOTO U CEPHUCTOTO Ta3oB, MEHTaXJIOpUAA
docdopa, rexcadTopuaa cepbl). OOpa3lbl HOHHBIX U KOBAJICHTHBIX coeAMHEHUU. Kpucramnmmdyeckas
pemieTka XJopuaa HaTpusi U Xaopuoa yezus. MoJaenn KpUCTaUIMUYECKUX PEIIeTOK KOBAJICHTHBIX U
WOHHBIX COEIUHEHHII.

JlaGopaTopHble ONBITHI.

22. CocTtaBlieHHE MOJIEJICH MOJIEKYI.

23. Bosroska noja.

Crexnomerpus. KosimyecTBeHHbIC OTHOIIEHUS] B XUMUM

Monb — eauHMIA KOIMYECTBA BeliecTBa. Yucno ABoraapo. MomsipHast Macca.

Bv1600 popmynvl coeounenus. Ipocmeriwasn (amnupuveckas) u Moaekyiapuas popmyinvi. 3aKOH
ABoragpo. MomspHbiii 06beM Ta3a. HopmanbHble M cTaHgapTHblE YyCIoBUS. AbOcontomuas u
OmMHOCUMENbHAs NIOMHOCMb 2a306. PacueThl IO ypaBHEHUSIM peakluil. Beiuncienue maccsl, o0bema
WM KOJMYECTBA BEIIECTBA MO HM3BECTHOW Macce, 00beMy WM KOJWYECTBY BEIIECTBA OJHOTO W3
peareHToB WM TMPOAYKTOB. PacueTsl OOBEMHBIX OTHOIIEHHUH Ta30B B XUMHUYECKUX PEaAKIUIX.



Beruncnenne xonnuecTBa MOJIEKYII 110 U3BECTHOMY KOJIMYECTBY BelllecTBa. Pacuemst no ypasHenusm
peaxkyuil & ciyyae, Ko20a 0OHO U3 8ewecme HaxoOumces 6 Heoocmamke. Boiuucienue maccol 00H020 U3
NPOOYKMO8 peakyuu no macce pacmeopd, co0epucaueco onpedeneHHyo 000 UCXOOH020 euecmsad.
Buvixoo npodykma xumuueckou peakyuu, e2o pacuem.

JdemoncTpauuun. Iloka3 HEKOTOPBIX COEAUHEHUW KOJIMYECTBOM BelecTBA 1|  MOJIb.
JleMoHCTpalus MOJIIPHOTO 00beMa UAeabHOTO rasa.

XuMHuyecKasi peakmus

Teopus 31EKTPOIIUTUUECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEATEKTPOIUThl. oHbl. KaTnoHBI 1
anuonbl. [loHsiTue O ruApaTUpoBaHHOM HOHE. Kpucmannocuopamel. OHepeus KpUCmMAaiiuyeckou
peutemku.

Juccoumanus KUciaoT, cojielt U ocHoBaHui. OrpeesieHne KUCIO0T, OCHOBAaHUM U COJIeH C TOUKHU
3pEHHsT TEOPHU DJICKTPOJUTHUECKOW Jauccouuanuu. How 2eudpoxcouus, e2o obpasosatue.
Ocobennocmu ouccoyuayuu MHO200CHOBHBIX Kuciom. Jluccoyuayus xucavix coneu. CUIbHBIE U
ciabpie anekTponuThl. Crenenb aucconuanuu. KucinotHocth cpenbl. BomopomHbiii mokaszaTens.
OnpeneneHne KHUCIOTHOCTH CpeAbl € MOMOIIbK MHAMKATOpoB W pH-merpoB. Peakuuu noHHOrO
oOMeHa M YCJOBHsS HMX MPOTEKaHHUS. XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
COCMHEHUII B CBETE NPEICTaBICHUNA 00 SIEKTPOIUTHUECKON Aucconuanuu. [ uopoaus coietl.
Tuoponus coneti, 00paz3068aHHbIX CLAOLIM OCHOBAHUEM U CUILHOU KUCIOMOU, C1aO0U KUCIOMOU U
CUTbHBIM OCHOBAHUEM, CLADOU KUCIOMOU U C1abbiM OcHO8aHueM. Peakyus cpedbl 00HbIX pacmeopos
coneti. Obpamumvlii u HeOOpaMUMbLLL 2UOPOIU3 COJIEU.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. llponecchl OKHCIEHUS M BOCCTaHOBJICHUS.
Oxkucinurens. BoccranoButens. CocTaBieHHE YpPaBHEHUU  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. PacctaHoBka K03 (UIMEHTOB B YPaBHEHUSX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil
METOJIOM DJJIEKTPOHHOTO OanaHca. XHMMHYECKHE WCTOUYHHUKH TOKa. [ anbBaHMUECKUN DIEMEHT.
DnexTpoasl (KaTod U aHOJ) B TaJbBaHUYECKOM 3JIEMEHTE. DJIEKTPOXMMHUUYECKUN psAJ HAMpsDKEHUN
MeTaJuioB. DiekTpoau3. [Ipoueccsl, npoTekaronme Ha KaToAe U aHoJe Ipu daekTponuse. [Ipumenenue
AJIEKTPOJIN3a B IPOMBIIIIEHHOCTH.

TenoBorr »ddexr xumuueckor peakuuu. [loHstre o TepMoxumuu. TepMOXUMHUYECKOE
ypaBHEHHE. DK30- U JHAOTEPMUYECKHE peakluu. Pacyerbl Mo TEpMOXHMUYECKOMY YpPaBHEHHIO:
pacueT KOJIMYECTBA TEIUIOTHI 10 Macce, KOJUYECTBY BEUIECTBA WJIM OObEMY MCXOIHOIO BEIECTBA.
[loHsiTHE O CKOPOCTHM XHUMHUYECKOW peakuuu. PakTopbl, BIUSIOIIME HA CKOPOCTh XUMHUYECKOMN
peaknuu. Katanuzarop u uaruoutop. [loHsATHE 0 KaTaTUTUYECKUX PEaKIIUsIX.

Illonamue 06 obpamumvix peaxyusx. Xumuueckoe pagHogecue. Daxmopwi, GuuUAUWUE HA
xumuueckoe paenogecue. Ilpunyun Jle [llamenve. Cmewenue XuUMUYeCKo20 PpPaGHOBECUL.
Knaccupukanus HObI-TJIxumuueckux peakiuil Mo pa3auyHbIM IMPU3HAKaM: [0 YHUCIY U COCTaBy
HCXOJIHBIX M OOpa3yroUIMXCsl BEIIECTB; MO M3MEHEHUIO CTENEHU OKUCICHUS aTOMOB XHUMHYECKUX
3JIEMEHTOB; MO TEIUIOBOMY 3(PdeKTy, Mo Mpu3HaKy OOpPaTUMOCTH, MO HAIUYHUIO WUIU OTCYTCTBUIO
KaTajan3aTopa.

JdeMoHcTpanuu. DJIEKTPONPOBOJHOCTh BOJIBI U BOJHBIX PACTBOPOB PA3IMYHBIX COCIUHEHMI.
OnpeneneHne KHUCIOTHOCTH Cpellbl MpU TOMOIIM YHUBEpPCAIbHOTO UWHAMKatopa u pH-merpa.
Pasnoxxenne guxpomara amMMoHUSA («BYJKaH»). MeIHO-IIMHKOBBIA TalbBAHUYECKUN DIIEMEHT.
DneKTpoan3 BOAHOTO pacTBopa O6pommuna meau (I1). Dk30TepMuueckre U SHIOTEPMUIECKIE PEAKIIUU
(roperne MarHms, paslIOKEHHUE MajaxuTa). BrusHme pasnuuHbiXx (aKTOpoB (Temmeparypa,
KOHIIEHTpAllUsl, CTETIeHb U3MEJIbYEHUs TBEPAOIrO BEIIECTBAa) HA CKOPOCTb B3aMMOJECHCTBUS IIMHKA C
COJITHOM KHCJIOTON. BiusHue kaTanu3aropa Ha CKOPOCTh PEeaKIMK Pa3sIoKEeHUs MEPOKCHIA BOJIOPO/aA.
Brusnue memnepamypui na cmewjenue pasHosecus peakyuu oumepuzayuy OUOKcuoa asoma.



JlabopaTopuble onbIThbl. 24(1)1. M3ydeHune »JEKTPONMPOBOTHOCTH PACTBOPOB U JIBHMIKCHUS
MOHOB B JNeKTpuueckoM mosie. 25(2). CpaBHeHHE OKpAacKM WHAMKATOPOB B Pa3HBIX Cpelax.
OmnpeneneHne KUCIOTHOCTH cpenbl. 26(3). Peakiuu oOMeHa B pacTBOpax 3JeKTpojuToB. 27(4).
Tuoponus coneii. 28(5). OKMUCIUTETBHO-BOCCTAHOBUTEIHHBIE PEAKIIMH.

Hemertanibl

[Tonoxenne HemetasmioB B Ilepuonnueckoid cuctemMe XuMuU4YecKux saeMeHTtoB J[. U
MenpeneeBa. OCOOEHHOCTH 3JIEKTPOHHOTO CTpoeHHs] HemeTaioB. OOlue cBOicTBa HEMETAJIOB.
["anorensl — s5eMeHTHI Ti1aBHOM noArpynmbl VII rpynisbr.

OOmiasi xapakTepucTHUKa NOArpyHnbl. Bo3MmoxHbIe cTeneHu okucieHus. Pusumdyeckue u
XMMHYECKHe CBOicTBa ranoreHoB. Ocobennoctu ¢ropa. [lnaBukoBas KUCIOTa U €€ CONMU. XJIOp, €ro
pacpoCTpaHEHHOCTh B MPUPOJIE, TOTydeHHE (B MPOMBIIUICHHOCTH U B JIA0OPATOPHUH), PUINUYCCKUE U
XMMHUYECKHUE CBOMCTBA, IPUMEHEHHE. XJIOPOBOAOPO, IoJdyyeHHue, cBoiicTBa. CoisiHasi KUCIIOTa U €€
conu. [IpuMeHeHMe COJIHOM KHUCIOTBI U ee conei. KauecTBeHHass peakuus Ha XJIOPHJI-HOH.
Onpenenenne moaa kpaxmaiaom. [lopsaoK BBITECHEHHMS OJHOTO rajoreHa APYTMM H3 pacTBOPOB
raJOreHU0B.

Cepa, ee HaxoXIeHHE B MPUPOJE, AIOTPONHUsA, (PHU3UUECKHMEe M XUMHUYECKHE CBOMCTBA.
CepoBogopon. CepoBonopoanas kuciorta. Cynbduabsl. Oxeup cepsl (IV) (cepHHCTHI Ta3), cepHUCTas
kuciora, cyiabdurel. Oxcun cepsl (VI) (cepubiit anrunpupa). Cepnas kuciora. OKHCIUTETbHBIE
CBOMCTBA KOHILIEHTPUPOBAaHHOW cepHOM KucinoTel. Cynbdatsl. [lonydueHne um npuMeHEHHE CEpHOU
KHCIOTHI (0€3 TeXHOJIOTMUYeCKOH cxembl). KadecTBeHHas peakuus Ha Cynb(paT-MOH. XHUMHUYECKOE
3arpsi3HEHUE OKPYIKaIoLIEeH cpeibl OKCUAAMHU cepbl. KucIoTHbIE HOXKAN.

A30T, €ero HaxoX/JEHUE B MPUPOJE, BAJICHTHbIE BO3MOKHOCTU aToMa a30Ta. A30T KakK MPOCTOe
BemlecTBo. DuU3NYeCKMe U XHMMHYECKHE CBOMCTBa a30Ta, IMoOJydyeHue, mnpumeHnenue. [IpoGiema
cBsi3bIBaHUs aTMocepHoro azoTa. [IpencraBienne o MuHepalbHbIX yaoOpeHusx. KpyroBopot azora.
Amvmuak. CrtpoeHue MOJEKynbl, (U3MUYEeCKMe M XUMHUYECKHE CBOMCTBa, monyueHue (0e3
TEXHOJIOTUYECKON cxeMbl) U puMeHnenue. Conu ammonus. KauecTBeHHast peakiiis Ha MOH aMMOHHSL.

Oxcuapl a3ora. A30THasg KHUCJIOTAa: IMOJIyueHUE, (U3MUYECKHME U XHMHYECKHE CBOMWCTBA.
[Ipumenenue azotHoW kuciaotel. Hutpatel. @ocdop. benbiii u kpacHbiii docdop. dusnueckue u
xumuyeckue cBoiictBa (ocdopa. [lomyyenme u mnpumenenume ¢ocdopa. Oxcun docdopa (V)
(bochopusiit anruapun). dochopnas kucnota u ee conu. Dochopusie ynodpenus. Yriaeposa. Anmas u
rpadut amnoTpornHsle Moaudukanuu yriaepoga. dusnueckue W XUMHUYECKHE CBONCTBA yriepoja.
AMopOHBIH yriepoa. AKTUBUPOBaHHBIN yroib. AncopOuusi.

HpesecHsriii yronb. Caxa. Kamennsiit u Oypsolit yrois. Yrapusiii ra3 (okcua yriaepona (I1)), ero
CBOICTBa U (PU3MOTIOTHYECKOE NEHCTBUE Ha OpraHu3M. YTIeKHuchslid ra3 (okcun yriaepoaa (IV)), ero
MoJTydeHue, CBOMCTBA U ipuMeHeHue. [lapHukoBbiil 2 dekT u ero nmociaeACTBUsA. YTojdbHAasK KUCIOTa U
ee comu. Kpyrosopot yriepona B npupoje. Kpemuwnii. Oxcun kpemuus (IV), kxpeMHueBast Kuciora u
cunukatbl. Ctekio. Kepamuka. Ctekino — npumep aMoppHOTro MaTepuara.

JemoncTpanun. OOpa3ubl MPOCTHIX BelIECTB HeMeTasioB. llomyueHue xyopa M u3ydeHHe
CBOMCTB XJIOpHOU BOJbI. ['opeHue docdopa u cypeMbl B xiope. KadecTBeHHas! peakiius Ha XJIOPH/I-
noHbl. Peakuus coenuuenus cepsbl U xkenesa. [loayueHune cepoBoopo/ia U €ro TOPEHUE Ha BO3AYXE.
Ocaxnenue cynb@uuoB wmetamwioB. llomyuenue cepHuctoro rasza. KauecTBeHHass peakuus Ha
CEpHUCTHII Ta3. JlelicTBUe KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI HAa Mellb U caxapo3y. OOyrnuBanue
JYYUHKHA KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTOW. PacTBopeHne ammuaka B Boje («AMMHAYHBIN
¢donrtany). [lonyyeHne amMMuaka M3 XJOpHAAa aMMOHHSI M €Tr0 B3aUMOJIEHCTBUE C XJIOPOBOJIOPOJIOM
(«IbiM 06e3 orus»). B3aumopneiictBue menu ¢ pa30aBieHHOW M KOHUEHTPUPOBAHHON a30THOMN
kucioToil. B3anmopeiictBue dochopHOro aHruapuaa ¢ BOAOW. 3HAKOMCTBO C KPUCTAJUIMUYECKUMHU



pemierkamu rpadura u anmasza. lloryomeHue aKTUBUPOBAaHHBIM YIJIEM Ta30B U BEIIECTB,
pacTBOpeHHBIX B Bojie. Ocak/ieHHe KPEMHUEBOM KUCIOTHI U3 pacTBOpa CHJIMKATa.

JlabopaTopHble ONbITHI.

29(6). KauecTBeHHBIE peaKIIMU Ha COJISIHYIO KHCIIOTY.

30(7). BeiTecHeHue rajnoreHoB Apyr IpyroM U3 pacTBOPOB COJIEH.

31(8). 3yueHnue CBONCTB CEPHOM KHUCIIOTHI.

32(9). N3yuenune cBOKCTB BOJHOTO PacTBOpa aMMHAKa.

33(10). M3y4yeHue cBOMCTB pacTBOpa KapOOHATa HATPHUS.

MeTtaJuibl

ITonoxenne merawio B Ilepuonnueckoin cucreme xumudeckux anemeHTos [[. M. Menneneesa.
Crpoenne atomoB MeTaiioB. OOmIre cBoiicTBa METauIOB. PacnpocTpaHEeHHOCTh METAJIOB B IIPUPOJIE.
@uU3NYECKUE CBOMCTBA METANIOB. XUMHUYECKUE CBOWCTBA METAJUIOB: PEAKIMU C HEMETAJUIAMH,
KHMCIIOTaMH, COJISIMU. Pl akTUBHOCTEN METAIUIOB (3JEKTPOXUMHUECKUN PsiJi HANPSIYKEHUI METaJIOB).
CnocoOsl monydyenust mMeTayuioB. [loHsiTue 0 MeTaulypruu. 3Hau€HUE METAJJIOB B COBPEMEHHOM
obmectBe. lllemounsie meramnbl. OOmias XapakTepucTUKa MNOATpymmnbl. Harpuii: HaxoxaeHue B
npupoje, Gu3nyecKkue CBOKWCTBA, B3aUMOJICUCTBHUE C HEMETallaMu M BoJoi. OKpalirBaHue IIaMeH!
consiMu HaTpus. ['MIpoKcuIl HATPus, €ro CBOWCTBA, MONTy4YeHue U npuMeHenue. [IpaBumna 6e3omacHoi
paboThI C TUIPOKCHIOM HATPHSL.

Kanpuumii — npencraBuTenp CEMENCTBA MIEIIOYHO3EMENBHBIX METAIIOB. HaxoxaeHne kanpLus B
npupoze. Mei, Mmpamop, U3BECTHSK U ruric. @U3nyeckue CBOMCTBA, B3aMMOJICUCTBUE C HEMETAUIAMU
u Bonoil. CoeauHenus Kanbius. OKCUI U TUAPOKCUA Kanblus. M3BecTh. CTpOUTEIbHBIE MaTEPUATIBL:
neMeHT u OeToH. OKpallMBaHHWE IUIAaMEHU COJNSIMU Kallbliusa. AJIOMUHUN. PacnpocTpaHeHHOCTb
aMIOMHUHMS B npupoje. Puznyeckue U XMMUYEeCKUe CBOMCTBA. AM(OTEPHOCTh OKCHAA U THIIPOKCHUA
anmtoMuHus. [IpumeHnenue amomuHud. JlypalloMMH Kak OCHOBa COBpEMEHHOW aBuanuu. JKeneszo.
Munepansl xeneza. dusumyeckue MW XUMHYECKHE CBOWCTBA (B3aMMOJEUCTBHE C KHUCIOPOIOM,
kucnoramu, xsopom). Coenunenus xkenesa (II) u sxenesa (III) u ux cBoiicTBa: OKCHUJIBI, TUAPOKCUIBI U
conu. KauecrBennas peakuusi Ha noH sxene3a (III). UyryH u ctanp — BajkHEMHIIME CIUIABBI Kele3a.
3akaneHHas U OTHyIeHHas ctaib. Kopposus xenesa.

JemoncTpanun. Kosuleknuss nOpocTbIX BeweCTB — MeTauioB. «CaTypHOBO JepeBO»
(B3auMosielicTBUE LIMHKAa C pacTBOpOM HMTpaTa cBUHIA). Kosulekuus BaXHEWIIMX MMHEpaJIOB
MetaioB. BoccranoBnenue okcupaa sxenesa (III) amromunuem. BzaumoneiicTBue HaTpus U KajbIus C
Bojoil. ['openne HaTpus B xisiope. OKpallliBaHUE IUIAMEHHM COJISIMU HaTpus W Kanblus. Kommeknus
«AJIIOMUHUI U €r0 CIUIaBbl». B3auMozeicTBrue alntoMUHUS ¢ BOJAOW, paCTBOPAMHU KHUCIOT U LIENOYEH.
Komnekuust «Kenezo n ero cmasb». [lomyueHue xene3HOro Kymopoca pacTBOPEHHEM JKee3a B
cepHoii kucinore. Okucnenue ruapokcusa xenesa (I1) na Bozayxe. Kopposus xenesa.

JlaGopaTopHble ONBITHI.

34(11). ®duznueckue CBOMCTBA METAILIOB.

35(12). ColicTBa ruIpoKCcH1a HATPUS.

O000menune cBeeHni 00 3JIeMeHTaX M HEOPraHUYEeCKUX BellecTBax

3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB 3JIEMEHTOB M MPOCTHIX BEIIECTB B INIABHBIX MOATPYIIAX U
B MaJlbIX NEPHOJaX. 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB CIIOKHBIX COCIMHEHHH 3JIEMEHTOB —
BBICHIMX OKCHJIOB U THAPOKCUJIOB, JIETYYUX BOJOPOIHBIX COETUHEHUI.

JemoncTpanun. OOpasibl IPOCTHIX BEIIECTB — METAUIOB M HEMETaIOB 2-T0 U 3-TO
IIEPUOJIOB.

JlabGopaTropHbie ONBITHI.

36(13). CpaBHeHHE KUCIIOTHO-OCHOBHBIX CBOHMCTB BOJOPOIHBIX COCTUHEHNI HEMETAILIOB.



HayvanbHble cBeieHHs 00 OPraHMYeCKUX COeIMHEHUSIX

[lonatue 00 opranuueckod XuMmuM. [IpHUMHBI MHOr0OOpa3usi OpPraHUYECKHX BEIIECTB.
Crpoenne opranmueckux BemiectB. M3omepus. Krnaccudukanmss oOpraHMYecKMX  BEIIECTB.
VYraeBogopoasl (MeTaH, 3TaH, MpomaH, OyTaH, STHJIEH M aleTHJIEH): CBOWCTBa M MPUMEHEHHE.
[TpupoaHble MCTOYHMKH YTIIEBOJOPOJOB: MPHUPOIHBIA ra3, He(dTh, yroib. Kucmopoxacomepxamue
opranuyeckue BemiecTBa. CoupTbl (METaHOJ, 3TaHOJ, ATHJICHIJIMKOJb, TJIMIEPUH): CBOICTBA U
npuMmenenue. KapOoHOBble KHCIOTHI (YKCyCHasi, CTeapuHOBas, oJjeuHoBas). Kupbl. YrieBojsl
(Troko3a, Kpaxmal, LeJuiio103a). AMUHOKUCIIOTH (AaMUHOYKCYCHas KUCIOTa). benku.

JlaGopaTropHble ONBITHI.

37(14). N3yueHue cBOMCTB YKCYCHOU KHCIIOTBHI.

Tunbl pacyeTHbIX 32124

1. Beruucnenre MacCoBOM JOIM XMMHUYECKOTO 3JIEMEHTA 110 (OPMYIIe COSAMHEHUS.

2. Pacuet MaccoBOii 10J1 pPaCTBOPEHHOT'O BEIIECTBA B PACTBOPE.

3. Vcemanoenenue npocmetiweti ¢opmynvl  eewjecmea no MaccovlM O0O0NAM XUMUHECKUX
91eMEeHMO8.

4. PacueT MOJISIpHOI Macchl BEIIECTBA.

5. BblunciaeHuss 1O XUMHYECKHM YPaBHEHHSM KOJIWYECTBA, OObEeMa, MAacChl BEIECTBA IO
KOJIMYECTBY, 00bEMY, Macce peareHTOB WIH IIPOYKTOB PEaKIUU.

6. Buluucienue omHocumensbHol niIOMHOCMU 0OOHO20 2A3d NO OPY2OMY 2d3).

7. BpruncieHre KoJu4ecTBa MOJIEKYII [0 U3BECTHOMY KOJINYECTBY BELIECTBA.

8. Pacuemwvi no ypagsueHusm peaxyuti 8 ciyyde, K020d OOHO U3 6eWecm8 HAXOOUMCSA 8
Hedocmamke.

9. Buiuucnenue maccovl 00HO20 U3 NPOOYKMO8 peakyuu no Macce pacmeopd, Co0epiuHcaue2o
onpeoeneHHyI0 000 UCXOOH020 8eulecmad.

10. Pacuem 6vixo0a npoO0yKkma Xumu4eckou peakyuu.

TeMbl NPaKTHYECKUX PadOT

1. IlpaBuia Oe3omacHOCTM IpM padboTe B XUMHUYECKOW JsabopaTopuu. 3HAKOMCTBO C
71a00paTOPHBIM 000PYIOBAaHUEM.

2. OuncTKa 3arps3HEHHON TOBAPEHHON COJIH.

3. [lonmyueHue u cBOMCTBA KUCIOPOA.

4. ITpuroToBieHHe pacTBOpa ¢ 3aJJaHHON MaccoBOil 10JIeil pacCTBOPEHHOIO BEILIECTBA.

5. DKcrnepuMeHTalbHOE pelleHne 3a1ad 1o Teme «l eHeTHuecKue CBA3M MEXIy KiIaccaMH
HEOPraHUYECKUX COCTUHEHUI.

6 (1). DxcriepMeHTalIbHOE PElIeHUe 3a/1a4 10 TeMe «DIEKTPOIUTHYECKAs! TUCCOLIALIUS.

7 (2). [lonyuenne aMMuaKka U U3y4€HHE €TO CBOMCTB.

8 (3). [lomyyeHue yriaeKucaoro raza U H3y4eHHe ero CBOMCTB.

9 (4). DxcriepuMeHTaIBLHOE pelieHue 3a1ad no TeMe «Hemeramib.

10 (5). OxcnepuMeHTaIbHOE peleHue 3a1a4 1o Teme «MeTamab».

3aHuMaTeIbHbIE ONBITHI 0 XUMHUH

1. CatypHOBO Z1EepeBO.

2. YenoBek B OJOBSTHHOM TIy0e.

3. OrHeHHbIH map.

4. B3peIBaromyecs MbUIbHBIE ITY3bIPH.

5. 30/10TOM TOXKIb.

6. NHeil Ha 1epeBpsX.

7. Y30pbI Ha CTEKJIE.



8. BripamuBanue KpucTaioB.

9. Becennuii neiizax.

10. Hecropaemas 6ymara.

11. IlumeM cepHO#l KUCIOTOM.

12. BempImka okcuga Meau U aIIOMUHUS.
13. AHanusupyem Me.

3. TemaTu4yeckoe NJIAHNPOBAHUE

Tema

KoanuecTBO
4acoB Ha
H3YyYeHHe

JeATEeJIbHOCTD YYHUTEJIsl ¢ Yy4eTOM IPOrpaMMbl
BocniuTanus (moay.as «llIkoabHbIil ypok»)

8 ki1ace

IlepBoHauanbHbIC
XUMHUYECKHE MOHATHS

15

- YCTaHOBJICHHUE JIOBEPUTEITHHBIX OTHOIICHUH MEKIY
MIE/IarOroM M y4YaIluMUCS, CIOCOOCTBYOLIHX
MO3UTUBHOMY BOCIIPUSTHIO IIKOJLHUKAMU
TpeOOBaHUI U MIPOCHO YUUTEs;

- IPUBJICUCHUE BHUMAHHS YYaITUXCS K
o0cyxmaeMoli Ha ypoke HH(pOpMaIiK, aKk THBHU3AIUN
WX IM03HABATEIbHON JCSTEILHOCTH;

Kucnopoa. Oxcupbl.
BanenTHOCTB.

MPUBJICYCHHE BHUMAHUS 00Y4aIOIIUXCS K
LIEHHOCTHOMY aCIEKTy N3Y4aeMbIX Ha ypoKax
MIPEAMETOB U SIBJICHUH, THUUUPOBAHUE
00CyXIeHUH, BBICKA3bIBAHUI CBOETO MHEHUS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOILIEHUS K
M3Y4aE€MbIM COOBITHUSM, SIBJICHUSIM, JIUIIaM;
HCII0JIb30BaHUE BOCIIUTATEIbHBIX BO3MOKHOCTEN
coJiepKaHusl y4eOHOTO IpeMeTa yepes
JEMOHCTPALMIO YYallUMCsl IPUMEPOB
OTBETCTBEHHOTI'0, IPa’KJaHCKOTO TIOBE/ICHUS,
IPOSIBJIEHUS YEIOBEKOIIO0US U JJ0OpOCEPIeUHOCTH,
yepe3 mo00p COOTBETCTBYIONIUX TEKCTOB IS
YTEeHHUS, 33]a4 JUIS PEIICHUs, TPOOIEMHBIX
cuUTyalui ass o0CyKJEeHHUS B KJIacce;

Bonopon. Kucnotsr.
Conu.

- NpUMEHEHHE Ha YPOKE UHTEPaKTHUBHBIX (hopm
paboThl C Yy4YEHMKaMM: MHTEIJIEKTYAJIbHBIX UIP,
JUAAKTUYECKOro Tearpa [ CTUMYJIMPOBAHUS
II03HABATEIBHON MOTHBALIUU LIKOJIbHUKOB;
JUCKYCCUM,  COACWCTBYIOLIME  y4yaliuMcs B
OOpeTeHHH OMbITa BEICHHS KOHCTPYKTUBHOTO
JMasiora; rpynmnoBoil paboTel Wik paboThl B Mapax,
KOTOpblE yd4aT JeTed KOMaHAHOM paboTe W
B3aMMOJICHCTBHIO C IPYTUMH YUEHUKaMU;

Bona. PactBopsl.
OcHoBaHwus.

UCIIOJIb30BaHNE BOCIIUTATEIBHBIX BO3MOKHOCTEM
coJiepKaHusl y4eOHOTO TTpeIMeTa Jepes
JEMOHCTPAIHIO YIaIIUMCSl TPUMEPOB
OTBCTCTBCHHOI'O, I'PAXKAAHCKOI'O ITOBCACHUA,
MPOSIBIICHUS YEJIOBEKOIIO0US U 100pOCepAeYHOCTH,
4yepe3 mo00p COOTBETCTBYIOITUX TEKCTOB /IS
YTEeHHUS, 33]1a4 JUIsl PEIICHUS, TPOOIEMHBIX




CUTYyaIUi 111 00CYXKJECHHUS B KJ1acce,

- MIPUMEHEHHE Ha YPOKE WHTEPAKTHUBHBIX (hOpM
paboThl C YYEHMKAMU: HWHTEUICKTYalbHBIX I,
JUIAKTUYECKOr0  Tearpa Uil CTUMYJIHUPOBAHUS
[MO3HaBaTEJILHOU MOTHBAIIU IIKOJIbHUKOB;
JIUCKYCCUH, COJICHCTBYIOIIINE yqammmces B
oOpeTeHHH OmbITa BEACHUS  KOHCTPYKTHBHOI'O
Jiajora; TpynmnoBo paboThl WM paboOThl B Mapax,
KOTOpblE y4yaT JieTed KOMaHJHOW pabore U
B3aUMOJICHCTBUIO C IPYTUMHU YUCHUKAMHU;

O000111eHHE CBENECHUIT O
BKHEHIINX KJlaccax
HEOPraHMYECKUX
COCIUHCHMI.

10

- OpraHu3anus HaCTaBHUYECTBA
MOTHUBUPOBAHHBIX U APYIUPOBAHHBIX 00yYArOIIUXCS
HaJl HEYCIEBAIOIMMHU OJHOKJIACCHUKAMHU, JAOLIEr0
oOydJalmuMcss  COLUMAIbHO  3HAYMMBIA  OIBIT
COTPYAHUYECTBA U B3aUMHOM IOMOIIH;

- WHULUAPOBAHUE u MOAJICPKKA
HCCIIEN0BATENIBCKON  ACSATENBHOCTH  y4YalluxXxcs B
paMKax peanu3allid WMH HWHIUBUIYAJIbHBIX U
I'PYIIIOBBIX UCCIEA0BATENIBCKUX IPOEKTOB, YTO JACT
IIKOJIbHUKAM BO3MOXHOCTh MIPHOOPECTH HAaBBIKH
CaMOCTOSITEIIBHOTO penieHus TEOPETHUYECKOU
npoOyieMbl,  TeHepupoBaHus U OhOPMIICHUS
COOCTBEHHBIX HJIEH, YBaXXUTEJIHbHOTO OTHOLIEHUS K
9yKUM UM, MYOJUYHOTO BBICTYIUICHUS Tepen
ayIUTOPUEH, AapryMEHTHPOBAHHUS W OTCTAMBAHUSA
CBOEH TOUYKH 3PEHUSL.

[Tepuoanueckuii 3aK0H n
Ilepuonnueckas cucrema
. . Menneneena.

- NpUMEHEHHE Ha YPOKE UHTEPAKTHUBHBIX (hopm
paboOThl C YYEHUKAMU: MHTEJUIEKTYalbHBIX UIP,
JUAAKTUYECKOr0 Tearpa M  CTUMYJIMpPOBAHUS
ITO3HABATEJILHON MOTHBALUU IIKOJIbHUKOB;
JUCKYCCUH, COJICUCTBYIOILIHAE yJarmmces B
OOpeTeHMH OmbITa BEIEHUS KOHCTPYKTHUBHOTO
JMajora; rpynmnoBoi paboTsl MM paboThl B Mapax,
KOTOpblE yd4aT JeTed KOMaHIHOH paboTe U
B3aWMO/ICHCTBUIO C IPYTUMH YICHUKAMHU,

- BKJIIIOYEHUE B YPOK HIPOBBIX HPOLENYP,
KOTOpbIE  IIOMOTalT  IOAAEpPXKaTb  MOTHUBALIUIO
YYaIIUXCAd K IOJYYEHHWIO 3HAHUM, HaJIaKUBaHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH B KJIACCE;
- OpraHu3anus HaCTaBHUYECTBA
MOTHUBHUPOBAHHBIX U 3PYJIHUPOBAHHBIX 00Y4aIOIINXCS
HaJl HEYCIIEBAIOUMU OJHOKJIIACCHUKAMH, JAIOLIETO
oOydJalmuMcs  COLUMAIbHO  3HAYUMBIA  OMBIT
COTPYAHUYECTBA U B3aMMHOM IIOMOLIH;

Crpoenue aToma.
CoBpemMeHHast
dopmynupoBka
IIepnonnueckoro 3akoHa

- IpUBJIEYEHUE BHUMAHUS 00yJaromuxcs K
LIEHHOCTHOMY aCIEKTy N3Y4aeMbIX Ha ypoKax
MIPEIMETOB U SBJIEHUH, MHULIMUPOBAHUE
00CyX/1eHuH, BbICKa3bIBaHUI CBOETO MHEHHUS,
BBIPa0OTKH CBOEI0 JIMYHOCTHOI'O OTHOIIECHUS K
U3Yy4aeMbIM COOBITHSM, SIBJICHUSM, JIUIIAM;
MCIIOJIb30BaHUE BOCTIUTATENIbHBIX BO3MOXKHOCTEMN
coJiepKaHusl y4eOHOro ImpeMeTa yepes




JIEMOHCTPAIIHIO YYAIIUMCS TIPUMEPOB
OTBCTCTBCHHOI'O, I'PA’)KAAHCKOI'O IMOBCACHUA,
MIPOSIBJICHUS YEIIOBEKOIIIO0US U JJOOPOCEPICYHOCTH,
yepe3 1Mo 100p COOTBETCTBYIOIIUX TEKCTOB /IS
YTEHUS, 3a]1a4 JJIsl PEHICHUSs, POOJIEMHBIX
CUTYyalui i 00CYKJIeHUs B KJIacce;

XuUMH4YeCKas CBA3b

12

— IpPUMEHEHHE HA YPOKE MHTEPAKTUBHBIX POPM
paboThl C Yy4YEHUKAMU: HMHTEJUICKTYalIbHBIX UIP,
JUJAKTUYECKOro Tearpa Uil  CTUMYJIHUPOBAHUSA
MO03HABATEIbHOMN MOTHBALIUU HIKOJIbHUKOB;
JIACKYCCUH, COJICMCTBYIOILINE ydarmmmces B
oOpeTeHHH OmbITa BEAEHUS KOHCTPYKTUBHOTO
JUAJIOTa; TPYMIIOBON paboThl WiH pabOThl B Mapax,
KOTOphIE yd4aT JeTed KOMaHIHOH paboTe U
B3aUMOJICHCTBUIO C IPYTUMU YUCHUKAMU;

9 kjaacc

Crexuomerpus.
KonnuectBeHHbIe
OTHOUICHUS B XUMUH

10

YCTaHOBJICHHE JOBEPUTEIbHBIX OTHOUICHUH MEXIY
[IE€JaroroM U y4aliuMHmcsi, ClIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIIPHUSATHIO MIKOJEHUKAMU
TpeOOBaHUI U IPOCHO YUUTENS;

- IPUBJICUCHUE BHUMAHMS YHaLTUXCS K
0o0cyx1aemMoil Ha ypoke uH(pOpMaIuu, aKkTUBU3AIUN
WX M03HABATEIbHON JESITEIbHOCTH;

XuMu4ecKas peakuus

17

- IPUMEHEHHE Ha YPOKE UHTEPaKTHUBHBIX (hopm
paboThl C YYEHMKAMM: MHTEIJIEKTYAJIbHBIX UIP,
JUJAKTUYECKOro Tearpa [  CTUMYJIMPOBAHUS
II03HABATEIbHOM MOTHUBAIUU HIKOJIbHUKOB;
JUCKYCCUM,  COACWMCTBYIOLIME  yyalluMcs B
OoOpeTeHHH OMbITa BEICHHS KOHCTPYKTUBHOIO
JMasiora; rpynmnoBoil paboTel Wik paboThl B Mapax,
KOTOpblE yd4aT JeTed KOMaHAHOM paboTe W
B3aMMOJICHCTBHIO C IPYTUMH YUEHUKAMHU;

- BKJIIOUEHUE B YPOK HIPOBBIX IpOLELYP,
KOTOpBIE  IIOMOTarT  MOAJEPKAaTh  MOTHUBALMIO
yyalumxcs K TMOJYYEHHIO 3HaHUM, HallaXKUBaHHUIO
MO3UTUBHBIX MEKJINYHOCTHBIX OTHOLLIEHUH B KJIacce;
- OpraHM3aIus HacTaBHUYECTBA
MOTHUBHUPOBAHHBIX U 3PYJIHUPOBAHHBIX 00Y4aIOIINXCS
HaJ HEYCIIEBAIOIIMMH OJHOKJIACCHUKAMH, JArOLIETO
oOydJarmuMcsT  COLUMAIbHO  3HAYUMBIA  OIBIT
COTPYJIHMYECTBA U B3aMMHON IIOMOIIIH;

Hemeramsl

22

- VHHUIMMPOBAHKE " MOAJEPKKA
HCCIIE0BATENIBCKON  ACATENBHOCTH  y4alluxcs B
paMKax peanu3alud HMH WHIUBHUIYAIBHBIX U
TPYIIIOBBIX HCCIEAOBATENBCKUAX MPOEKTOB, YTO JACT
MIKOJbHUKAM BO3MOYKHOCTh IPHOOPECTH HaBBIKU
CaMOCTOSITEIIBHOTO penieHus TEOPETHYECKOU
npoOjemMbl, TEeHEpUpOBaHUS U OQOpPMIICHHA
COOCTBEHHBIX HJIeH, YBaXXUTEIHbHOTO OTHOILIEHUS K
qy)KUM HJesIM, TMYOJIMYHOTO BBICTYIJICHHUS Nepen
ayIUTOpPUEHN, AapryMEHTHPOBAaHWsS W OTCTaWBaHUSA
CBOEH TOYKH 3pEHUSL.




Mertanibsl

- IPUBJICUCHUEC BHUMAHHMS y4aIluXcs K
oOcyxxaaeMoli Ha ypoke HHPOPMAIUH, aKTUBH3AIHH
WX MT03HABATEIBHOM NESATEIHLHOCTH,

- moOykIeHrEe 00yJaIoIUXCsl COOII0IaTh Ha YPOKE
OOIICTIPUHATHIC HOPMBI TIOBE/ICHUS, IPABHIIA
0011IeHUsI CO CTapIIUMH (TIeJaroraMu) u
CBEpPCTHUKAMHU (yJaIIMMUCH ), IPUHIIAITBI y9eOHOH
JUCITUTUIMHBI U CAMOOPTaHU3AIINY;

O0001enne ceeneHnii 00
JICMCHTAX U
HEOPTraHWYECKUX
BEIIECTBAX

UCTIOJIb30BaHUE BOCIIMUTATEIILHBIX BOBMOXKHOCTEH
coJiepKaHusl y4eOHOTO IpeMeTa yepes
JIEMOHCTPAIIMIO YYAIIUMCS TIPUMEPOB
OTBCTCTBCHHOI'O, I'PA)KAAHCKOI'O IMOBCACHUA,
MIPOSIBJICHUS YEIIOBEKOIIIO0US U JJOOPOCEPICYHOCTH,
yepe3 Mo 100p COOTBETCTBYIOIIUX TEKCTOB /IS
YTEHUS, 3a]1a4 JJIsl PEHICHUSs, IIPOOJIEMHBIX
CUTYalMii 1711 OOCYKJICHHS B KJIACCE;

Hauvanbusie cBeneHus 00
OpPTaHWYECKHUX
COCIMHEHUAX

NPUBJICUCHHEC BHUMAHUS yJalUuXcs K 00CykaaeMon
Ha ypoke HH(pOpMAaIiK, aKTUBH3AINHA UX
MI03HABATEJIBHOM JICSITEIIbHOCTH;

- moOykIeHrEe 00yJaIOIUXCsl COOJI0IaTh HAa YPOKE
OOIICTIPUHSATHIC HOPMBI TIOBE/ICHUS, PABHJIA
0011IeHUsI CO CTapIIUMH (TIeJaroraMu) u
CBEpPCTHUKAMH (y4YalIUMHUCS ), TPUHILIUIIBI Y4eOHOM
JUCITUTUIMHBI H CAMOOPTaHU3AIINY;

C=RU, O="4OY COLW ™
Kpuctann"", CN=KuptoxuHa

Hatanbs BuktopoBHa,

/TN

E=kristall_szr@samara.edu.ru
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