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COJAEP)KAHUE YYEBHOI'O IIPEIMETA

8 KJIACC

ITepBoHavajbHBIEe XMMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XuMuM B KU3HM 4YelloBeKa. XHMMHUS B CHUCTEME HayK. Tena u
BenlecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperatHoe cocrosiHue BeuiecTs. [lonsaTue o meromax
N03HaHUs B XUuMuUM. YucTele BeniectBa U cMecH. CriocoObl pa3iesieHust CMecei.

ATOMBI U MOJIEKYJIBI. XMMHUECKHE 31€MEHThI. CUMBOJIBI XUMUYECKUX 371€MEHTOB. IIpocThie
U CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas Gpopmyina. BaaeHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BeniecTB. OTHOCUTENbHas aToMHasg Macca. OTHOCUTENIBHAs MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XMMHUYECKOT'0 3JIEMEHTA B COEIMHEHUN.

Komnuectso Bemecrsa. Monbs. MossipHast macca. B3auMOoCBsI3b KOJIMYECTBA, MacChl U YUCIIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacyérel mo opMmynaMm XUMHUUECKUX COCTMHEHUH.

Ousnyeckue M XUMHYECKUE SIBICHHA. XUMHUYECKas peakuus M €€ INPU3HAKU. 3aKOH
COXpaHEHHsS Macchl BELIECTB. XHMMHUYECKHe ypaBHeHMA. Kiaccupukamuss XMMHYECKHX peaKIuii
(coemuHeHuUs, pa3IoKeHHS, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XMMHYECKOH IMOCYAOH, MpaBuiamMH paboThl B J1abopaTopuu M MpuéMamu
oOparieHust ¢ JIabopaTOPHBIM O0OPYIOBaHUEM, HW3YUYECHHWE M OINMUCaHUE (U3UMYECKHX CBOHCTB
00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOdroeHue (u3ndeckux (IUIaBJICHUE BOCKA, TasiHUE JIbJA,
pacTupaHue caxapa B CTYyIKe, KUIIEHHE M KOHJEHCAIUsl BOJAbI) U XUMHUYECKUX (TOpEHHUE CBEYH,
IPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJEHCTBHE MeJa ¢ KMCIOTOW) sIBIEHUH, HaOIOAeHUE U
ONHMCAaHUE MPU3HAKOB IPOTEKAaHUs XMMHYECKHMX DPEaKIMil (pa3joKeHue caxapa, B3aUMOJICHCTBUE
CEepHOM KHCIOTBI C XJopuaoM Oapusi, pasnoxenue ruapoxkcuna meau (II) nmpu Harpesanuw,
B3aUMOJICCTBHUE kelne3a ¢ pacTBopoM conr menu (II), nzydenue cnocoOOB paszieneHus CMecei: ¢
MIOMOIIbI0 MarHuTa, (UWIbTPOBAaHHUE, BbIIApUBAHHUE, NUCTWUIALM, XpoMmarorpadus, npoBeJeHHUe
OYUCTKM TIOBAPEHHOW COJM, HaONIOJICHHE M ONHUCAaHWE pE3yJbTaTOB IPOBEJIEHUS OIBITA,
WUTIOCTPUPYIOILETr0 3aKOH COXPAHEHUS MacChl, CO3JJaHUEe MOJiesieil MOJIeKyJT (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech rasos. CocraB Bo3ayxa. KucCaopon — 32JIEMEHT M IPOCTOE BEILIECTBO.
Haxoxpaenue kuciopoaa B mnpupoje, Gpuandeckue M XUMHUYECKUE CBOMCTBA (peaklUu TOPEHHUS).
Oxcunpl. [lpumenenune xkucinopoga. CrnocoObl MOMyYeHHMsI KHUCIOpoJa B JIabOpaTopuu U
npoMbliieHHocTH. KpyroBopot kucnopoga B mpupoge. O30H — auioTponHas Moauukanus
KHCIIOpOJIa.

TermoBoit 3(@exT XUMHUYECKOW peakluu, TEPMOXHMUYECKUE YpaBHEHHS, 3K30- H
OHAOTEPMHUUYECKHE peakunMu. TOIUIMBO: yrolb W METaH. 3arps3HEHUE BO3JyXa, YCHIEHHUE
apHUKOBOTo 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOsL.

Bonopon — anemeHT u npocroe BemecTBo. HaxoxxaeHne Bogopoaa B mpupoe, Gpusnueckue
1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI MostydyeHus. Kuciaorel u comnu.

MossipHblil 00bEM ra30B. Pacy€rbl Mo XUMHUECKUM ypaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pacrtBoputens. PactBopbel. Hacklmennsle u
HEHaCBILIEHHBIE PacTBOPHI. PacTBOpUMOCTH BelECTB B BoJE. MaccoBasi 1071 BEIIECTBA B PACTBOPE.
Xumuyeckue cBoicTBa BoAbl. OcHOBaHMs. Ponb pacTBOpOB B MPUPOAEC M B KU3HHM YEIIOBEKA.
Kpyrosopot Bozs!l B ipupojie. 3arps3HEHHE NPUPOAHBIX Boj. OXpaHa U OYMCTKA PUPOIHBIX BOJ.

Knaccudukanust Heopranmdeckux coenuHennit. Oxcuapl. Knmaccudukamuss OKCHIOB:
cosieoOpa3ymome (OCHOBHBIE, KUCIOTHbIE, aM(pOTepHbIe) 1 HecojeoOpasyromue. HomeHnknatypa
okcu10B. du3nueckre U XUMUYEcKre cBoicTBa okcruoB. [lonydyenne okcuaos.



OcHoBanms. Knaccupukanus OCHOBaHMIA: WIENOYM W HEPACTBOPUMBIC OCHOBAHHSL.
Homenknarypa ocHoBanuii. ®dusznueckue M XHUMHYECKHE CBOMCTBa oOcHoBaHuM. IlomydeHue
OCHOBAaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. dusznueckue U XUMHUYECKUE
cBoricTBa KUCHOT. Psag akruBHoctr MmetaiuioB H. H. bekerosa. [lonmyuenue Kucior.

Conu. Homenkiarypa coseil. @uznyeckrue M XMMUYECKHE CBoOWcTBa cosieil. Ilomydenue
COJIEH.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpe/ielieHne COJIEep:KaHus KHCIOpOAa B BO3AyXe, MOIydeHHe, coOupaHue,
pacro3HaBaHME€ W HU3YYEHUE CBOMCTB KHCIOpOJa, HAOJIIOJEHHE B3aUMOJCIHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBHSI BO3HHMKHOBEHHUS W TpEKpalleHusl ropeHust (moxapa), 03HAaKOMJICHHE C
o0pa3iaMu OKCHJIOB U ONHMCAaHUE MX CBOICTB, MMOJlyuyeHHe, cCOOMpaHue, paclio3HaBaHUE U U3yYCHHE
CBOKMCTB BoOJOpoJia (ropeHue), B3auMojeiicTBue Bomopona ¢ okcugoMm meau (II) (Bo3mokHO
MCMOJIb30BAaHUE BHUICOMATEPUANIOB), HAOIIOAECHHWE OOpPAa3lOB BEIIECTB KOJUYECTBOM | MOJIb,
uccleIoBaHle OCOOEGHHOCTEW  pacTBOPEHHUS BEHIECTB C  Pa3IUYHOM  PACTBOPHUMOCTHIO,
IIPUTOTOBJIICHUE PACTBOPOB C OIpPEACIEHHOW MAacCOBOM JIOJIEM pPACTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBIE BOJBI C MeTaUIaMH (HATpUeM M KajblleMm) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HWCCIIEOBAaHHE OOPa3IOB HEOPraHWYECKHX BEIIECTB PA3IMYHBIX KIIACCOB,
HaONo/IeHne W3MEHEHUS OKPAaCKH HHJWKATOPOB B PACTBOpax KHCIOT U IIeloued, H3ydeHue
B3auMozeiicTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C METAJUIaMU, PEaKIIUi
HEWTpalu3aluu, MOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METalIa IPYTUM U3
pacTBOpa COJM, pEIICHUWE JKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHelmue Kiaccsl
HEOPraHUYECKUX COCTMHEHUI.

Iepuonuveckuii 3axkoH u Ilepuonuyeckasi cucrema xumu4yeckux 3jiemeHtos J[. U.
MenpeneeBa. CTpoeHue aToMoB. XMMHYeCKasa CBA3b. OKHCIUTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[TepBble MOMBITKU KJIacCU(PHUKAIUU XUMUYECKUX AIeMeHTOB. [[oHsATHE O TpyIax CXOAHBIX
3JIEMEHTOB (ILEJIOYHBIE U ILIEJIOYHO3EMENIbHBIE METAJUIbI, TAJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI M TUIAPOKCHUIBL.

Ilepnonnueckuit 3akoH. Ilepmoguyeckas cucrtemMa Xxumudeckux daemeHtoB /[[. .
MenpeneeBa. KopoTkomepuonHas u juHHOmepuonHas ¢opmbl [lepuoanueckoit cuctembl
xumuueckux oanemeHtoB J[. WM. MenneneeBa. Ilepuoast u rpynnbel. DHU3HYECKUA CMBICIT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crtpoenue atromoB. CocTtaB aToMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpOEHHE AJIEKTPOHHBIX
obomouek atoMoB TepBbix 20 xumuueckux dnemeHToB Ilepuommueckoit cucremsr J[. .
MenpeneeBa. XapakTepUCTHKAa XMMHUYECKOTO JJIEMEHTA IO €ro MNoJIokKeHuto B Ilepmoanueckon
cucteme J[. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajnyca aTOMOB XMMHUYECKHX 3JE€MEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U EPUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u Ileproanueckoil cuCTeMbl XMMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTUA HayKU U nipakTUku. JI. . MenzeneeB — y4€HbIN U IpayKJaHUH.

XuMudeckas CBSI3b. KoBanenrnas (monsipHas 51 HENOJIsIpHAsT) CBSA3b.
DNEeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenens okuciieHHs. OKHCINTEIbHO--BOCCTAHOBUTENIbHBIE peakiuu. [Iporeccsl okuciaeHus
1 BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

M3ydeHre 00pa3lioB BEIIECTB METAJUIOB U HEMETAIIJIOB, B3aUMOJICHCTBUE THIPOKCH A ITUHKA
C pacTBOpaMM KHCIOT M IIEJIOYEH, NPOBEICHHUE ONBITOB, WUIIOCTPUPYIOIMINX MPUMEPHI
OKHUCIIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKINil (TOPEHHE, PEaKIIUU Pa3IOKEHUs, COSTMHECHHUS).



Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH NPU M3YyYCHUM XUMHUHU B 8 KJIacce OCYHIECTBIIACTCS
yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATHH, TaK U MOHSATHH, SBISIOIIUXCS
CUCTEMHBIMH JJIsl OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIUKJIA.

OO011re ecTeCTBEHHO--HAYYHbIE MOHATHS: HayYHBIH (DaKT, THIIOTE3a, TEOPHs, 3aKOH, aHAJU3,
CUHTE3, KJIacCU(pHKaMs, MEePUOJUYHOCTb, HAOIIOACHUE, OSKCIEPUMEHT, MOJAEIMPOBAHHUE,
U3MEpPEHHUE, MOJIENb, SIBIICHUE.

®usnka: Marepus, aToM, OJJIEKTPOH, IIPOTOH, HEUTPOH, WOH, HYKIHJ, W30TOIBI,
pPalMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUECKU 3apsij, BEIIECTBO, Telo, 0O0BEM, arperatHoe
COCTOSIHUE BEILECTBa, ra3, (U3NYECKUE BEIMYUHBI, CIUHUIBI HU3MEPEHUsl, KOCMOC, IUIAHETHI,
3BE3561, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armochepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TTOPOIBI, TIOJIE3HBIE UCKOTIAEMBIE,
TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepuonnueckuit 3axkoH. Ilepuommyeckas cucremMa Xxumudeckux daemeHtoB J[. M.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWMCTB XMMUYECKUX IEMEHTOB
NEpBBIX TPEX IMEPUOJOB, Kajus, KalbLUi M UX COECIUHEHUH B COOTBETCTBUM C IOJIOKEHHEM
2J1IEMEHTOB B llepnonnueckoil cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BewliecTBa: BHUABI XUMHUYECKOM CBsI3U. THNBI KPUCTAIUIMYECKUX PEHIETOK,
3aBMCHUMOCTb CBOMCTB BEILIECTBA OT THIIA KPUCTAIIMYECKON PEIUETKU U BU1a XMMUUYECKOHN CBA3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XHMHYECKHE CBOHCTBA
BELIECTB, OTHOCSIIUXCS K Pa3JINYHbIM KJIacCaM HEOPraHWMYECKHUX COCIMHEHUM, TCHETUYECKas CBA3b
HEOpPraHUYECKUX BEIECTB.

Knaccugukaius XuMUUeCKUX peakluil MO pa3iWyHbIM MpHU3HAKaM (II0 YUCIY M COCTaBY
YUYACTBYIOIIMX B PEAKIHUU BEIIECTB, IO TETNIOBOMY dPQEKTY, 0 U3MEHEHHIO CTETIEHEH OKHCIICHHUS
XUMHUYECKHUX 3JIEMEHTOB, 110 00PaTUMOCTH, 110 YJaCTUIO KaTalu3aTropa). DK30- U 3HJO0TEPMUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[Tonstne o ckopoctH xuMmHyeckod peakuuu. [loHsTHe 00 OOpaTMMBIX M HEOOPATUMBIX
XUMHUECKUX peakuusx. [loHATHe 0 TOMOreHHBIX U TeTeporeHHbIX peakuusax. [lonarue o karamuse.
IlonsaTe 0 XMMHYECKOM paBHOBecuU. DAKTOPHI, BIUAIOIINE HA CKOPOCTh XUMUYECKON PEAaKIMU U
MI0JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM, JJIEKTPOHHBIA OaJlaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBieHUE YpPaBHEHUN OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO0/1a SJIEKTPOHHOTO OasaHca.

Teopust 3/IEKTPOTUTUUECKON UCCOLMALUHN. DJIEKTPOJIUTHI U HEINEKTPOJIUThl. KaTHOHBI,
aHMOHBI. MeXaHU3M JUCCOLMAUK BEIIECTB C Pa3IMYHBIMU BUAAMHM XUMHUYECKON CBA3H. CTENEHb
nucconuanui. CHIIbHbIE U c1a0ble 3IEKTPOIUTHI.

Peakiun moHHOrOo oOMeHa. YCIOBHS NMPOTEKAaHHUs peakluil MOHHOro OOMEeHa, MOJHbIE U
COKpalI€HHbIE HOHHBbIE ypaBHEHMsI peakiuil. CBOHCTBa KHCIOT, OCHOBaHMM U coyiell B CBeTe
IpeJCcTaBIeHUH 00 IeKTpOIUTHYECKOH nuccormanuu. KauecTBeHHbIe peakiiui Ha HOHbI. [loHsTHE
0 TUJIPOJIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEJSIMH KPUCTANIMYECKUX PEIETOK HEOPraHMYEeCKUX BELIECTB —
METaJUIOB M HEMETaJUIOB (rpaduTta U aamasa), CIIO’KHBIX BEIIECTB (XJIOpHUIa HATPHs), UCCIIeI0BaHHE
3aBUCHMOCTH CKOPOCTH XHMMHMYECKOH peakluMh OT BO3JCHCTBUS pa3IU4HbIX (DaKTOPOB,
HCCIIEIOBAHUE DJIEKTPOIPOBOJHOCTH PAacTBOPOB BELIECTB, IpoLecca JUCCOLUALUU KHCIOT,
mienoueid U cojeil (BO3MOYKHO HCIIOJIb30BAaHME BHJEO0 MaTepHalioB), IPOBEJIEHUE OIbITOB,
WUTIOCTPUPYIOIIUX MPU3HAKM TNPOTEKAHUS peakiuii MOHHOro oOMeHa (oOpa3oBaHUE OCaJKa,



BBbIJICJICHUE Ta3za, OOpa30BaHHE BObI), OMBITOB, WILIIOCTPUPYIOIIUX NPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX DPEAKIHH (TOpeHue, peakluHu pPas3IoKeHUs, COEAMHEHHUS), pacllo3HaBaHUE
HEOPraHMYECKUX BELIECTB C TIOMOIIBI0 KAa4yeCTBEHHBIX pEaKkIUii Ha MOHBL, pELICHHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJuibl U UX COeTHHEHUS

OO6mass xapakTepucTtuka rajgoreHoB. OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTepHbIE
crerieHH okucieHus. CTpoeHue H (HU3UUYECKHUE CBOWCTBA MPOCTHIX BEUIECTB — TaJIOTCHOB.
XuMUYecKHe CBOMCTBa Ha NpUMepe XJiopa (B3aUMOJCICTBHE C MeTallylaMH, HeMeTaJulaMu,
niesioyamu). Xsoposojopoa. CossiHasi KUCIOTa, XUMUYECKHE CBOMCTBA, MOIY4YEHHUE, IPUMEHEHHUE.
JleiicTBue Xjopa W XJIOPOBOAOPOJAa HA OpraHU3M uYeloBeKa. BakHelmime XJIOpuIbl U HX
HaXO0XJICHHUE B IPUPOJIE.

OO6mas xapaktepuctuka ayeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CtpoeHne MW (pu3MyecKre CBOMCTBAa IMPOCTBHIX BEIIECTB —
KHCIIOpO/Ia U Cepbl. AJUIOTPONHBIE MOAUDUKAIIUN KUCIOPOa U cepbl. XMMHUECKHE CBONCTBA CEPHI.
CepoBoniopofi, cTpoeHue, PU3nUecKue U XuMU4eckrue cBoicTBa. OKCHIBI Cepbl KaK MPeACTaBUTEIN
KHCIOTHBIX OKcuAoB. CepHasi KucioTa, (U3MYECKHE M XHUMHUYEecKHe cBoWcTBa (00ImmMe Kak
IIpeJICTaBUTENs Kilacca KHUCIOT U crneuuduyeckue). XUMHUYECKUE pEeaKkluu, JISKAIUE B OCHOBE
MIPOMBIIIJICHHOTO CIoco0a MoyydeHus cepHoil KucioTel. [lpumenenue cepnoit kucnotsl. Comu
CEpHOIl KHCIIOTHI, KaueCTBEHHAs peakuus Ha cyiabdar-uoH. HaxoxaeHnue cepbl U €€ COeAMHEHUN B
npupoae. XUMHYECKOE 3arps3HEHHE OKpPYKAIIIEeH Cpeapl COeNWHEHUSMU cepbl (KHUCIOTHBIC
TOXK]IH, 3arpsiI3HEHNE BO3/1yXa M BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUS.

OOmast xapakrepucTuka »31eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIC CTETIEHN OKUCIECHUS. A30T, paclpoCTpaHEHHE B PUPOJE, (GPU3NIECKHE U XUMUIECKUE
cBoiicTBa. KpyroBopor a3zora B mpupoae. AMMHaK, ero (hU3HUecKHe U XUMHUYECKHE CBOMCTBA,
nosiyueHue u npuMeHenue. Coau aMMOHUS, UX (PU3HUECKUE U XUMUYECKUE CBOMCTBA, TPUMEHEHUE.
KauecTBeHHast peakiysi Ha MOHBI aMMOHHUA. A30THas KHUCJIOTa, €€ ToiydyeHue, (U3NYeCKue u
XUMHAYECKHE CBOMCTBa (OOIIME Kak TMPENCTaBUTENs Kilacca KUCIOT H  CIEHU(PHYECKHUE).
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHS B Ka4eCTBE MHUHEPAIbHBIX yA00peHui. XuMuueckoe
3arpsi3HEHUE OKPY KaIoLIEe cpeibl COEIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO31yXa,
noyBsl U BoJoéMOB). Pocdop, annorponHsle Monupukanun pocdopa, puznyeckre 1 XUMHIECKHE
cBoiictBa. Oxcun docdopa (V) u pocdopHas kuciora, Gu3NuecKue U XUMHUUYECKHUE CBONCTBA,
nony4yeHnue. McnonszoBanue ¢pocdaroB B KauecTBe MUHEPAIBHBIX YA0OPEHH.

Ob6mass xapakrtepuctuka s3aemMeHTOoB [VA-rpynmbel. OCOOEHHOCTHM CTpPOEHHUST AaTOMOB,
XapaKTepHbIe CTENEHHM OKUCIIECHUs. YTJIEepoJl, alJIOTPONHbIE MOJIU(UKAIMH, PAacCIpOCTPAHEHUE B
npupojie, Gu3nNUecKue U XUMHUUYECKHe CBOMCTBa. AncopOuus. KpyroBopoT yriepoaa B mpupoje.
Oxcunpl yriaepona, ux (pu3nyeckue M XUMHUECKHE CBOWMCTBA, JEHCTBHE HA XKHUBBIE OPTaHU3MBI,
MOJIydeHUE W TMPUMEHEHHE. DKOJIOTHYECKHEe MpOoOJIeMbl, CBsA3aHHBIE ¢ okcuaom yriepoaa (IV),
TUIIOTE3a TI00abHOrO MOTEIUIEHUs KIIMMaTa, NapHUKOBBIN 3G (deKT. YroabHast KUCIOTa U €€ Ccoly,
ux (pu3MyYecKue U XMMHUYECKUE CBOICTBA, NOJyuyeHUue W npuMmeHeHue. KauecTBeHHast peakius Ha
kapOoHaT-noHbl. Vcrnonb3oBaHue KapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIUIEHHOCTH M CEIbCKOM
XO35MCTBE.

[TepBoHayanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COCIUHEHHUSX YIiepoja
(MeTaH, 3TaH, STUJIEH, alleTHJIEH, 3TaHOJI, TJIMLUEPHUH, YKCyCHas KucioTa). [IpupoaHbie HCTOYHUKI
YTJI€BOIOPOI0OB (Yroiib, MPUPOIHBIN ra3, He(Th), MPOIYKTHI UX NepepaboTku (OeH3UH), UX POJib B
ObITY W TPOMBINITIEHHOCTH. [loHsATHE O OMOJOTMYEecKH Ba)KHBIX BEIECTBAX: JKHUpaX, Oekax,
yIJIeBOaX — M HX pOJIM B JKU3HU UeJOBeKa. MarepHaabHOE €IMHCTBO OPraHMYeCKUX U
HEOPraHMYECKUX COEAUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IIOJIyu€eHHE U NPUMEHEHHUE.
CoenuHenuns kpeMHus B npupoje. Obuue npencrasnenus o6 okcunae kpemuus (IV) n kpeMHueBoit
kuciote. CHIIMKAThl, UX UCIOIb30BaHKE B OBITY, B IPOMBIIICHHOCTH. BaxkHeine ctpouTenbHble



MaTepuabl: KepamMHKa, CTeKJIo, IIeMEHT, OeToH, kene3o0eToH. IIpobrmembr Ge3omacHOTO
WCIIOJIB30BAaHUSI CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCETHEBHOW KU3HM.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOM KHUCIOTHI, MPOBEACHUE
KAueCTBEHHBIX PEaKIMii Ha XJIOPUJ-UOHBI M HAONIOJCHHE IMPHU3HAKOB WX IMPOTCKAHWS, OIBITHI,
oTpaxarwliue (u3nyeckrue U XUMHUYECKHE CBOMCTBAa TajoreHOB M HMX COEIMHEHUN (BO3MOXKHO
HCIIOJIb30BaHNUE BUJEOMATEPUATIOB), O3HAKOMIIEHHE C oOpasuaMu XJOpUAOB (raJoreHHJIOB),
O3HaKOMJIeHHE ¢ oOpasumamMu ceppl M €€ COeOUHEHUSMU (BO3MOXKHO HCIOJIB30BaHUE
BUJCOMATEpPHAIOB), HaOIIOAEHWE  mpolecca  OOyriaMBaHMA — caxapa IOJx  JIeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, M3YYCHHE XMMHYECKHUX CBOMCTB pa30aBIIEHHON CEpHOM
KHUCJIOTHI, MPOBEACHHWE KAueCTBEHHOW peakUuMu Ha cylb(haT-moH W HAONIOJICHHE NpU3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE C (U3NYECKUMHU CBOMCTBaAMH a3oTa, (ochopa M HUX cOoeIUHEHUH
(BO3MOXXHO HCIIOJIB30BAHME BUICOMATEPUAIOB), oOpa3laMu a30THBIX M (POcHOpHBIX ynoOpeHui,
MoJiyueHue, coorpanue, paclo3HaBaHue U U3y4YeHUE CBOMCTB aMMHUaKa, IPOBECHIE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (pochaT-uOH U U3YUYCHHE MPU3HAKOB MX MIPOTEKAHUsI, B3AUMOJICHCTBHEC
KOHIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJIbI0 (BO3MOXHO HCIIOJIb30BaHHE BUACOMATEPUAJIOB),
M3ydeHHe MOJeNiell KPUCTALTMYECKUX PEmETOK anmasa, rpadura, QyuiepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aICOPOLIMU  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U yCTPOHCTBOM
MPOTHBOTa3a, MOJy4YeHHe, coOMpaHue, paclo3HaBaHWE M W3YYEHHE CBOWCTB YIJIEKHUCIOIO rasa,
MIPOBEJICHUE KAYECTBEHHBIX PEAKIMi Ha KapOOHAT M CHJIMKAT-UOHBI U M3y4EHHE MPU3HAKOB HX
IIPOTEKAaHUs, O3HAKOMJICHHE C MPOAYKLUMEH CUJIMKATHOW IPOMBIIUIEHHOCTH, pEIlIEeHUe
SKCIIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BakHeillre HeMeTallIbl U UX COCIUHEHUS.

MeTaJibl M MX COeTUHEHUSI

OO61mas xapakTepucTUKa XUMHUECKHUX AJIEMEHTOB — METAJJIOB HA OCHOBAHHUH X IMOJIOXKEHUS
B llepnogmyeckon cucreme xumuueckux siieMeHToB J[. M. MenpaeneeBa M CTPOECHHMsS aTOMOB.
Crpoenue wmetaiioB. MeTaimyeckas CBsI3b W METaUIMUECKash KPUCTAUIMUECKas peleTKa.
DNEeKTPOXUMHUYECKUN sl HANpsDKCHUH MeTayioB. @Du3nueckue W XUMHUYECKHE CBOMCTBA
MeTtaisioB. OOmue crnocoObl MoidydeHus MeTaiioB. [loHATHE O KOPPO3MHM METaIOB, OCHOBHBIE
CocoOBl 3amMThl MX OT Koppo3uu. CrutaBel (CTaib, YyryH, AIOPATIOMHHHN, OpOH3a) M WX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[Ilenounbie MeTamwibl: nonoxkeHue B [lepronnueckor cucTeMe XUMHUYECKUX 3JIEMEHTOB /JI.
N. MenneneeBa, cTpoeHME HMX aTOMOB, HAaXOXkJAE€HHE B mpupojae. Duznyeckue U XUMUUYECKHE
cBolicTBa (Ha mpumepe HaTpust U Kanus). OKCHIBI U TUAPOKCUIBI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COEIMHEHUM.

[IlenoyHO3eMENbHBIE METAIJIBI MATHUI M KaJbLWW: MOJ0XeHUe B [lepuoanyeckoi cucreme
xumuyeckux sneMmeHtoB JI. WM. MengeneeBa, cTpoeHHME HMX aTOMOB, HAxXOXKJIEHHE B MPHUPOJE.
Ou3nyYecKkue U XMMHUYECKHME CBOMCTBA MarHusi M Kajablus. BakHeWllne COCAUHEHMS KaJbLIMs
(oxcua, TMAPOKCU, con). KECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUs..

AmoMuHuii: nonoxkenue B Ilepumonmyeckoil cucteme xumudeckux oanemeHtoB J[. U.
MeHaeneeBa, CTpoeHUE aToMa, HaxOoxAeHHE B mnpupoje. dusmyeckne M XMMHUYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHbIE CBONCTBA OKCHJIA M THIPOKCHIA ATFOMUHHUS.

Kenezo: mnonoxenne B Ilepumonuueckoid cucreme Xumuueckux osneMeHtoB [[. W.
MeHngeneeBa, CTpOEHHE aTOMa, HaxXOXAeHUE B npupoje. dusmyeckne M XMMHUYECKHE CBOMCTBA
xeneza. Oxcunpl, ruapokcunsl U conu >kenesa (II) m »xemesa (II), mx cocraB, cBoiicTBa u
MTOJTyYEHHE.

Xumuueckuii IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMu METAJIJIOB U CIIaBOB, MX (PU3NYECKMMH CBOWCTBAMH, U3YUYEHUE
pe3yabTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJIb30BAHUE BHJEOMATEpHANIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS  OKCHJA KalblMig M HaTpus C BOJOM (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIEIOBAaHUE CBOWCTB JKECTKOM BOABI, Ipollecca TOpPEHUs Kene3a B



KHUCJIOPO/Jie (BO3MOKHO HCIOIb30BAHUE BUEOMATEPUAIIOB), IPU3HAKOB MIPOTEKAHUSI KAUYECTBEHHBIX
peakuii Ha MOHBI: MarHus, KajJbIus, aIFOMUHUA, ITMHKa, kene3a (II) u xenmesa (III), megum (II),
HaOItO/ICHUE W ONMHCAHWE MPOIECCOB OKpAIIMBAHUS [JIAMCHH MOHAMH HATPHS, KAJIUS U KallbLUs
(BO3MOYKHO HCITIOJIb30BaHKUE BUJCOMATEPHUAIIOB), UCCIIEJOBaHHEe aM(OTEPHBIX CBOICTB rUAPOKCUIA
ATIOMUHUST U THAPOKCHUJA IIMHKA, PEIICHHE SKCIEPUMEHTAJBbHBIX 3a7ad mo Teme «Baxuewiue
METaJIJIbl U UX COCIUHEHUS».

XuMus M OKpy:xamouas cpeaa

BemiectBa 1 MaTepuainbl B MOBCEJHEBHOM JKM3HM ueloBeka. bezomacHoe HCmosib30BaHUE
BEIICCTB M XHMHUYECKUX peakiuii B ObiTy. [lepBas moMomp NpH XUMHYECKHX OXKOrax u
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYKarollel cpeabl (ImpejaesibHas ITOomycTUMas KOHIICHTpaIus
BemecTs, ganee — [1/1K). Ponbs XxumMun B perieHur 3KOJIOTHISCKUAX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIC MAaTEPUAIIbI).

Mesxxcnpeomemmuuie ceasu

Peanuzamust MeXIpeIMETHBIX CBA3CH NMPU M3y4EHUH XUMHUU B 9 Kjlacce OCYHIECTBIISETCS
4yepe3 MCIOJIb30BaHUE KaK OOIIWX €CTCCTBCHHO-HAYYHBIX NMOHSTHU, TaK W IMOHSTUH, SBIISIOIIHXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO LIHUKIIA.

OO0mme ecTeCTBEHHO-HAYYHbIC TTOHSATHUS: Hay4YHbIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHs, aHAIIN3,
CHUHTE3, Kiaccu(uKalus, MEePUOJUYHOCTb, HAONIOEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHUE, MOJICITh, SIBJICHHE, TAPHUKOBBIN 3(EKT, TEXHOJIOTHUS, MATCPHAIIBI.

Ousuka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHJ], H30TOIIbI,
PaIMOAKTUBHOCTh,  MOJIEKYJla, OJICKTPUYECKUH  3apsifl, MPOBOJHUKH,  IOJYIPOBOHUKH,
IUDIIEKTPUKY, (OTORIEMEHT, BEIIEeCTBO, TeIOo, 00BEM, arperaTHOE€ COCTOSHHUE BeIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPUCTAIUTMYECKAS PENIETKA, CIUIABBI, (PM3MUYECKUE BEITUYHHBI, CIUHUIIBI
U3MEpEeHUs, KOCMUYECKOE MPOCTPAHCTBO, TUIaHEThI, 3BE31b1, ColHIIE.

buonorus: ¢otocunres, npixanue, Ouocdepa, s3KocHUCTEMa, MUHEpPAIbHBIC YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEeNIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TIOPOIbI, TOJIE3HBIC HCKOITAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMU HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA30OBAHUA (FA3OBbBIN YPOBEHD)

OcBoeHue yqeGHoro nmpeameTa «XuUMHS» Ha YPOBHE OCHOBHOI'O 06]]_[61"0 06pa3OBaHI/I}I JOJIXKHO
00eCIeYnTh AOCTHXKCHUC  CICAYIOIINUX O6y‘{aIOHII/IMI/IC5[ JIMYHOCTHBIX, MCTAPECAMCTHBIX U
MNPpEAMETHBIX PC3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3y/lbTaThl OCBOEHUS IPOrpaMMBbl OCHOBHOIO 00mero oOpa3oBaHUsS
JOCTUTAIOTCSl B XO0Jie¢ OOy4YeHHs] XMMHUHU B €IMHCTBE y4e€OHOW M BOCIUTATENbHOM NEATENIbHOCTH B
COOTBETCTBUM C TPAJAWLUOHHBIMU POCCHUHCKMMM COLUOKYJIBTYPHBIMM M JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSMHU, TPUHATHIMU B OOIIECTBE MpaBWIaMM U HOPMaMH TIOBEJEHUS U CHOCOOCTBYIOT
nporeccaM CaMOIO3HAHUs, CAMOPA3BUTHSI U COLTUATTU3AIIUHN 00YUYaIOIINXCS.

JIn4HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH O0YUAIOIIUXCSI PYKOBOJCTBOBATHCS CUCTEMOM
MIO3UTUBHBIX LIEHHOCTHBIX OPHUEHTAlMil M PACIIMPEHUE OMNbITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM
quclie B 4aCTH:

1) naTpHOTHYECKOT0 BOCIUTAHUS:



LIEHHOCTHOTO OTHOUIEHHMS K OTE€YECTBEHHOMY KYJbTYpPHOMY, MCTOPUYECKOMY M HAyYHOMY
HaclleInl0, ITOHMMAHMUs 3HAYEHUS XMMHYECKOM HAyKd B IKH3HM COBPEMEHHOIO OOLIEeCTBa,
CIIOCOOHOCTH BIIQIETh JIOCTOBEPHOM HH(pOpMamMend O MEepefoBbIX MOCTHKEHHMSIX M OTKPBITUAX
MHUPOBOW M OT€YECTBEHHON XMMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 ycTpoiicTBe Mupa u
o0111eCTBA;

2) rpaskIaHCKOro BOCIMTAHUS:

IPEJICTaBICHUs. O COLUAIbHBIX HOPMax M I[paBWIax MEXJINYHOCTHBIX OTHOLUEHUH B
KOJIEKTHBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 00111eCTBEHHO II0JIE3HOH,
y4eOHO-HCCIIeIOBATENbCKOM, TBOPUYECKOW W JAPYrMX BHJAX JESTEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM JESTEIbHOCTH IPU BBINOJHEHUM Y4YeOHBIX, IO3HABATEJIBHBIX 3a/ad,
BBIMIOJIHEHUH XWMHYECKUX OKCIIEPHUMEHTOB, CO3AaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOINOHMMAHUIO W B3aMMOIIOMOIIM B IIpoliecce 3TOM y4yeOHOM JeATeNbHOCTH, TI'OTOBHOCTH
OLICHHMBATh CBOE IOBEIECHUE M IOCTYIIKM CBOMX TOBApUILEH C MO3UIMM HPABCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHUS NOCIEACTBUM TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE TPECTABICHUS O BEILECTBE U XUMUYECKONW PEAKLUHU, COOTBETCTBYIOLINE
COBPEMEHHOMY YpPOBHIO pPa3BUTUS HAyKM M COCTABJISIIOIIME OCHOBY Ul TOHUMAaHHUS CYIIHOCTH
Hay4YHON KapTHHBI MHpa, IPEACTaBIE€HUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTUS IPUPOJHI,
B3aMMOCBSA35X YEJI0BEKA C IIPUPOJHOM CPEO, O POJIU XUMHUH B IIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIGHBIE MOTHBBI, HANpPABICHHbIE HA IIOJYyYEHUE HOBBIX 3HAaHUM 110 XUMHH,
HEOOXOAUMBIE Il OOBSICHEHUS HAONIONAeMBIX IMPOIECCOB M SBICHHH, II03HABATEILHOM,
MHGOPMALIMOHHON M YMTATEeNbCKOM KYJIbTYphl, B TOM YHCJE HaBBIKOB CaMOCTOSTEIbHON paboThHI ¢
Y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JMTEPATypod, HOCTYIHBIMH TEXHHYECKUMH CPEICTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOT U

UHTEpeC K OOY4YEeHHI0 M TII03HAHUIO, JIF0O03HATENbHOCTb, I'OTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMI0, MPOEKTHOM M MCCIEeNI0BATENbCKON JESITEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPaBJIEHHOCTU U YPOBHS O0yUYEHUS B JajbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LIEHHOCTH KM3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/10pOBbIO, YCTAHOBKHU Ha
3JI0pOBBIIl 00pa3 KM3HU, OCO3HAHUE MOCIEACTBUN U HENPHUSITHE BPEIHBIX NMPUBBIYEK (yMOTpeOiIeHus
QJIKOTOJIsl, HAPKOTHKOB, KYpPEHMs), HEOOXOAMMOCTH COOJIO/IeHUsl TNpaBuUi 0€30MacHOCTU MpuU
O0pallleHnt ¢ XUMUYECKHUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpeC K MPAKTHMYECKOMY HM3y4YeHMIO Mpodeccuil W TpyAa pa3IMyHOrO poja, yBaKE€HHE K
TPYAy U pe3ynbTaraM TPYIOBOM JEATEIbHOCTH, B TOM YMCJE HAa OCHOBE NMPUMEHEHHS NMPEAMETHBIX
3HaHUI 10 XUMHUH, OCO3HAHHBIN BBIOOP MHIMBHYyaIbHON TPACKTOPHM MPOAOIKEHHsI 00pa3oBaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTM K XHMMHHM, OOIIECTBEHHBIX MHTEPECOB U
noTpeOHOCTeH, ychemHol MmpopecCuOHaTbHON NEATENIbHOCTH M Pa3BUTHUS HEOOXOAMMBIX YMEHHUH,
TOTOBHOCTb aJallTUPOBAThCs B MPO(eccroHalIbHO cpee;

6) IKOJIOTHYECKOT0 BOCTIUTAHMS:

HKOJIOTMYECKU 1e7eco00pa3HOe OTHOILIEHHE K MPHUPOJE KaK HCTOYHHUKY JKU3HM Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBAHHUS, MOHMMAHHE IIEHHOCTH 3J0poBOoro M 0Oe3omacHOro obpas3a >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3MYECKOMY U NCUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE
LEHHOCTH COOJIOIEHUsI MpaBWJl 0E30MacHOrO MOBEJACHUS MpHU padoTe C BElIeCTBAMU, a TaKXKe B
CUTYaIUsIX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

CHOCOOHOCTH NMPHUMEHATh 3HAHMA, MOTydyaeMble IPU M3YyYEHUU XHUMHUH, Ui pElIeHus 3a71ad,
CBA3aHHBIX C OKPYKAOIIEW NMPUPOJTHOM CPEIOH, IS MOBBIIICHHUS YPOBHS SKOJIOTUYECKON KYJIbTYpHI,
OCO3HAHMA TJIO00ATBFHOIO XapaKTepa SKOJOTMYECKHX MpoOieM M MyTell HX peleHHs MOCPEICTBOM
METOJIOB XMMHH, SKOJIOTMUYECKOTO MBINUIEHHS, YMEHUSI PYKOBOJCTBOBAaThCS MM B IO3HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON MIPAKTHKE.



METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHUS IPOrpaMMbl IO XHUMHH OCHOBHOTO OOIIETo
oOpa3oBaHMs, [OJDKHBI OTpaKaTh OBJAJICHWE CICAYIOIIMMHU YHHBEPCATbHBIMU  yU4COHBIMU
JNIEUCTBUSIMU:

B cocraBe MeranpenMeTHBIX pPE3yJIbTaTOB BBIACISIOT 3HAYMMbIE I (DOPMUPOBAHUS
MHUPOBO33pEHHUs OOIleHAyYHbIE MOHATHS (3aKOH, TEOpWs, NPHUHLMUII, TUMOTe3a, (akKT, CUCTEMa,
MPOLIECC, DKCIEPUMEHT W JAPYroe.), KOTOpPhIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
mpeaMeTax U IMO3BOJISIIOT HAa OCHOBE 3HAHUM M3 ATHUX MpPeAMETOB (POpMHpPOBATH MPEJICTABICHHUE O
[[EJIOCTHOW HAay4YHOW KapTHMHE MHpa, W YHUBEPCAJIbHBIC Y4eOHBIC IEHCTBUS (TIO3HABATEILHBIC,
KOMMYHHUKATHUBHBIC, PpEryJSTHBHBIE), KOTOpble oOecreynBaroT (OpMUPOBaHHME TOTOBHOCTH K
CaMOCTOSATEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO YUeOHOM eI TeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

ba3oBble Jloruyeckue 1ecTBUA:

YMEHUS UCIOJIb30BaTh MPUEMBI JJOTUYECKOIO MBILUICHUS IIPM OCBOCHUM 3HAHMI: PACKPBIBATh
CMBIC]I XUMHUYECKUX MOHATHH (BBIIEIATh UX XapaKTEPHbIC MPU3HAKU, YCTAHABIUBATH B3aHMMOCBS3b C
OPYTUMU TIOHATUSMU), UCHOJB30BaTh MOHATHS Ui OOBSICHEHHs OTIENbHBIX (DAaKTOB W SIBJICHHIA,
BBIOMpATh OCHOBAHHSI W KPHUTCPUH JUIS KIACCH(PUKAIUKA XUMHUYCCKHX BEIIECTB M XHMHUYECKUX
peakiuii, ycTaHaBIUBaTh MPUUYMHHO-CIICJICTBEHHBIC CBSI3U MEXKIY OOBEKTAMHU H3Y4YCHHS, CTPOHUTH
JIOTUYECKHE PpACCYXIEeHUsI (MHIYKTUBHBIC, JCIYKTUBHBIC, II0 aHAJOTUM), JAEJIaTb BBIBOABI U
3aKJIIOYEHUS;

yMEHUE NPUMEHSITh B MPOIECCe TMO3HAHUS TOHATHS (NIPEAMETHBIE M METalpEeAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENM, HCHOJb3yeMble B XHMHUH, NPeoOpa3oOBbIBATh IIUPOKO
MPUMEHSAEMbIE B XHMHHU MOJICIIbHBIE TPEJICTABICHUS — XUMHUYECKHM 3HAK (CHUMBOJI D3JIEMEHTA),
XxumHuueckas (Gopmyrna U ypaBHEHHE XMMHUYECKON peakluy — MpU PelIeHUH y4eOHO-I103HAaBATEIbHBIX
3a/1a4, C y4€TOM JTHX MOJIEIbHBIX MPEACTABICHUN BBISBISATh U XapaKTEPU30BaTh CYIIECCTBEHHBIE
MIPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUi, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TMPUYHMHHO-CIICJCTBEHHBIE CBSI3M M TMPOTUBOPEUUS B H3y4aeMbIX TpoOIeccax Hu
SIBJICHUSIX.

ba3oBble ucciienoBare/ibCKue AeCTBUSA:

YMEHHUE HUCTIOIb30BaTh OCTABIEHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KauecTBe OCHOBBI i (DOPMUPOBAHUS TUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

npuoOpeTeHnue OomnbiTa MO IUIAHUPOBAHHWIO, OPraHU3allid U TPOBEICHUIO YUYEHHUYECKHUX
SKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM MpPOIECcCca, CaMOCTOSTENBHO IMPOTHO3HUPOBATH €ro
pesynbTaT, (GopmynupoBaTh OOOOIIEHHMS M BBIBOALI MO pe3yjibTaTaM TMPOBEIEHHOTO OIbITA,
HCCIIETOBAHMS, COCTABIATH OTUET O MPOJIEIaHHOM paboTe.

Padora ¢ undpopmanmeii:

YMEHHE BBIOMpATh, aHATH3UPOBATH U MHTEPHPETUPOBATH MHPOPMAIMIO PAa3TUYHBIX BHUIIOB U
dbopM TpencTaBieHUs, MOTYyYaeMyl0 W3 Pa3HbIX HCTOYHUKOB (HAYyYHO-TIOMYJSIpHAs JUTEparypa
XUMHUYECKOTO COJIEeP)KaHUsI, CIPAaBOYHbIE TOCoOUs, pecypchl VMHTepHeTa), KPUTUYECKH OIICHHBATH
MPOTHBOPEUYUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE TPUMEHSTh pa3iNyYHble METOIbl U 3ampPOChl MPHU MOHWCKE U 0TOOpe MHpopManuu u
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOMMMBIX ISl BBHITIOJHEHUS] y4E€OHBIX M TIO3HABATEIBHBIX 3ajad
ONpeAeNE€HHOr0 THUIA, NPUOOpPETeHHe OombiTa B 00JacTU HUCHOJB30BaHUS HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJAQJCHHE KYyJbTYPOH AaKTHBHOTO WCIOJIB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BHIOMPATh ONTHUMAIBbHYIO (GOpMY MpeCcTaBleHuss WH(OpMALIUU



U WUTIOCTPUPOBATh peEIlacMble 337aud HECJIOKHBIMH CXEMaMH, JuarpaMMamMu, APYyruMu (popMamu
rpauKu ¥ UX KOMOMHAITUSIMU;

YMEHHE WCIIOJIb30BaTh M aHAIM3UPOBAaTh B TIpollecce Y4YeOHOH U HCCIeA0BaATEIbCKOM
JESTeTbHOCTH HH(OPMAIMIO O BIMSHUM NMPOMBIIIICHHOCTH, CEIIbCKOTO XO3SHUCTBA M TPAHCIIOPTa Ha
COCTOSIHUE OKPYKAIOIIECH MPUPOTHON CPEbl.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHUS 3a/1aBaTh BOMPOCH (B X0j/€ auanora u (Ujin) AUCKYCCHH) IO CYIIECTBY 00CYXaaeMoi
TeMbI, POPMYJIMPOBATH CBOU MPEIJIOKECHUS OTHOCUTEIILHO BBITIOJIHEHUS MIPEIIOKEHHON 33/1auu;

YMEHHSI TIPEICTABIIATh MOJYYCHHBIC PE3yIbTaThl MMO3HABATEIHLHOU JEATEIHHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JIeaTh MPE3CHTAIUI0 PE3YJIbTATOB BBITIOJIHEHUS XMMUYECKOTO AKCIICPUMEHTA
(;1abopaTopHOro OmbITa, JTAOOPATOPHOW pPAOOTHI MO WCCIEAOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO
MIPOCKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW TIO3HABATEIHHOU W
UCCIIEIOBATEIILCKOW JICATEIILHOCTU MPH PEUICHUH BO3HUKAIOUIMX MPOOJIEM HAa OCHOBE yuéTa OOIIMX
WHTEPECOB M COTJIACOBAHMS TMMO3UIMH (0OCYXIEHHUs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBD»,
KOOP/IMHAIIMSI COBMECTHBIX JICHCTBUH, ONpE/ICIICHUE KPUTEPUEB TI0 OIEHKE KauecTBa BBIMOJHEHHON
paboThI U ApyTHE).

PeryasiTuBHBbIE yHHBepCcaJIbHbIe y4eOHbIE TeiiCTBHA:

YMEHHE CaMOCTOATENBHO ONPEACIATh IeNH JESITeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIKO JICATEIBHOCTh, BHIOMPATh HanboIee
3¢ (eKTHBHBIC CIIOCOOBI PENICHUS y4EOHBIX M MO3HABATEIBHBIX 3aJ]1a4, CAMOCTOSTEIIEHO COCTABJISATH
WIA KOPPEKTUPOBATh MPEIJIOKCHHBIH alTOpPUTM JCUCTBUI TPU BBHINOJHEHUH 33JaHUil C y4ETOM
MOJIyYCHUsI HOBBIX 3HAHMKW 00 W3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIUAX, OIICHUBATH
COOTBETCTBHUE TOJYYCHHOTO pe3yJibTaTa 3asBJICHHOW IIEJTM, YMEHUE WCIOIB30BaTh U aHAIM3HPOBATH
KOHTEKCTBI, TIpeijlaraeMbI€ B YCIIOBUU 3aJaHHIA.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yJabTaTOB IO OCBOCHHIO OO0S3aTEIBbHOIO  COJEpKaHUS,
YCTQHOBJICHHOTO  JITaHHOM  (QenepanbHOil  paGouell  mporpamMMoi,  BBIACISIOT:  OCBOEHHBIE
0OyyarolMMUCS Hay4HbI€ 3HAHUS, YMEHHUS U CIOCOOBI JAEUCTBUM, crienupuyeckue uisi TpeaIMeTHON
obnact «XuMHS», BHUIBl JEATEIBHOCTH IO TOJYYEHHIO HOBOIO 3HaHUS, €ro HHTEpIpeTaluu,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHbIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoHny oOyueHus B 8 Kjacce MpeIMETHble pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxkaTh c()OPMHUPOBAHHOCTH y OOYUaIOLIUXCSl YMEHUI:

o PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IMOHSATHH: aTOM, MOJIEKYJa, XUMUYECKUI
3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OIHOpPOJIHAs M HEOAHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTENIbHAs AaTOMHAs M MOJIEKYJsIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasl OIS XMMHUYECKOIO 3JIEMEHTa B COEJAMHEHHUH, MOJIIPHBII 00BEM, OKCH,
KHCIIOTa, OCHOBaHHUE, COJIb, JIEKTPOOTPULIATENbHOCTh, CTENEHb OKHCIEHUS, XUMHUYECKas peaklus,
KJaccu(UKalus peaklMid: peaklUM COEAMHEHMs, PpEeaKIUH pa3JIokKEeHUs, PEeaKIMHU 3aMeLIeHHUs,
peakuuu oOMEHa, 3K30- U SHIAOTEPMHUECKHE pEaKkLuu, TEMIoBoH 3¢ (eKT peakuuu, siApo aroma,
AJIEKTPOHHBIA CJOM aToMa, aTOMHas OpOMTal b, PaJMyC aTOMa, XMUMHMYECKas CBs3b, MOJApHAs U
HEMnoJIsipHasi KOBaJIEHTHasl CBsI3b, MOHHAs CBf3b, WMOH, KATHOH, AHUOH, PACTBOpP, MaccoBas IO
BellecTBa (MIPOLEHTHAs! KOHLIEHTPAIHsI) B paCTBOPE;

o WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHMYECKMX MOHATHM W NPUMEHSTh 3TH
MTOHATHS [TPU ONMCAHUM BEIIECTB U UX MPEBPAICHUN;
. UCMOJb30BAaTh XMMUYECKYI0 CHUMBOJHUKY JUISI COCTaBlIeHHS (OpPMYNT BEIIECTB MU

YPaBHEHUN XUMHUUYECKUX PEAKIIUM;



° OMPCACIIATL BAJICHTHOCTL AaTOMOB 3JICMCHTOB B 6I/IHapHI>IX COCIUHCHHUAX, CTCIICHb
OKHCJICHUA DJJICMCHTOB B 6HHapHBIX COCAUHCHUAX, NMPHUHAIC)KHOCTL BCIICCTB K OHpe,Z[eJIéHHOMy
KJIacCy COeIMHEHUH 10 (QopmyiaM, BHJ XUMHYECKOW CBs3M (KOBaJeHTHas W WOHHAs) B
HCOPTraHNYCCKUX COCANHCHUSIX

o packpbiBath cMbich [lepuoanyeckoro 3akona /. M. MenzaeneeBa: JIeMOHCTPUPOBATH
MOHUMaHKUE TMEPUOJNYCCKON 3aBUCHMOCTH CBOWMCTB XMMHYECKHX 3JIEMEHTOB OT WX IIOJIOXKCHUS B
[lepuonuyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO YUEHHSI, 3aKOHA ABOTAJIpO;

. ONHMCBHIBATh W XapakTepuszoBaTh TaOnmuuHylo (opmy Ilepuonuueckoil cucTeMsbl
XUMHAYECKHX JJIEMEHTOB: pa3liMyaTh IOHATUS «rJIaBHas noarpynna (A-rpymnma)» M «moOovHas
noarpynna (b-rpymnmna)», Maibie u 00JIbIINE TEPUOIBI, COOTHOCUTH 0003HAUCHUSI, KOTOPBIC UMEIOTCS B
tabmune «[lepuonnyeckas cucrema xumudeckux avieMeHToB [[. M. MeHneneeBay ¢ YMCIOBBIMU
XapaKTePUCTHKAMHU CTPOSHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB W 3apsj sapa, o0IIee YHCIo
AJIEKTPOHOB U PaCHpeCIICHHE UX TI0 JICKTPOHHBIM CJI0SIM);

o KJaccu(UIUpPOBaTh XMMUYECKHE DJIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XMMHUYECKHE
peakiuu (10 YMCITy U COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIULIOBOMY 3P (DEKTY);
. XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XUMHYECKHE CBOMCTBA BEILECTB Pa3IMUHBIX

KJIaCCOB, NOATBEpP)KJasi ONUCAHUE NPUMEPAMH MOJEKYJSIPHBIX YPAaBHEHHMM COOTBETCTBYIOLIUX
XMMHYECKUX PEAKIIUI;

o IIPpOrHO3UPOBAThb CBOMCTBaA BCIICCTB B 3aBHCHMOCTH OT HMX Ka4CCTBCHHOI'O COCTaBa,
BO3MOXHOCTH IIPOTCKAHHA XUMHUYCCKHX HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBUSX;
L4 BBIYUCIIATE OTHOCHUTCIIbHYIO MOJICKYJ/IAPHYIO U MOJIAPHYIHO MAaCChbl BEHIECCTB, MACCOBYIO

JOJTI0 XMMUYECKOTO 3JIeMEHTa 1O (GOpMyJie COeIWHEHHs, MacCOBYIO JIOJIIO BEIECTBA B PacTBODE,
MIPOBOAMTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM PEaKIuu;

o IIPUMEHSTh OCHOBHBIE ONEpPAlMU MBICIUTEIbHONW JIEATEIbHOCTH — aHAJM3 U CHUHTE3,
CpaBHEHHE, 00OOIICHHE, CUCTEMATH3AINIO, KJIACCU(UKAINIO, BBISBICHUE MPUYUHHO--CIIEACTBEHHBIX
CBSI3€M — JJIs1 M3y4YEHHsS] CBOWCTB BEIIECTB U XMMHMUYECKUX PEAKLUN, €CTeCTBEHHO-HAYYHbIE METOIbI
MIO3HAHUS — HA0JII0/IeHUE, U3MEPEHUE, MOJIEINPOBAHHE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBIH);

o clieoBaTh MpaBWjaM TOJb30BaHUS XMMHUYECKOM ToCcyloll U J1abopaTOpHBIM
000pyZI0BaHUEM, a TaKXKe IMpaBUIaM OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMH I10
BBITIOJTHEHUIO JITA0OPATOPHBIX XMMHMUYECKHUX OIBITOB IO IMOJIYYEHHIO UM COOMpPAHMIO Tra3000pa3HbIX
BEIIECTB (BOJOPOJA M KUCIOpPOJa), MPUTOTOBJIEHUIO PACTBOPOB C OIpPEIEIEHHON MaccoBOM Joyeit
pacTBOpPEHHOTO  BEIIECTBA, IUIAHUPOBATH M MPOBOAUTH XHMHYECKHE OKCIEPUMEHTHI  I10
pacro3HaBaHMIO PACTBOPOB HIEJIOYEH M KUCIOT ¢ MOMOILBIO MHIUKATOPOB (JlakMyc, (eHondranenH,
METUJIOPAHXK U APYTHE).

K xoHny oOyueHus B 9 Kiacce MpeIMETHble pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaxkaTb c()OPMHUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:

. pacKpbIBaTh CMBICII OCHOBHBIX XMMMYECKHX MOHSATHHA: XMMHUYECKHH SJIEMEHT, aToM,
MOJIEKYJ1a, HOH, KaTMOH, aHUOH, IIPOCTOE BEIIECTBO, CJOXKHOE BEUIECTBO, BAJEHTHOCTb,
3JIEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKUCICHHS, XMMHUYEeCKash peakiusi, XMMHUEecKasi CBs3b, TEIIOBOM
3¢deKkT peaknuu, MOJb, MOJISPHBIM  00BEM, pPACTBOP, DIEKTPOJUTHL,  HEIJIEKTPOJIMTHI,
AJIEKTPOIUTUYECKAs AUCCOLMAIUS, PEaKIIM HOHHOTO 0OMeHa, KaTaln3aTop, XUMHUYECKOE PaBHOBECHE,
oOpaTuMble U HEOOpaTUMBbIE PEaKIHUH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHbBIE DPEAKIIMH, OKHCIUTEIb,
BOCCTAHOBUTEIIb, OKHCIIEHHME M BOCCTAHOBJIEHUE, aJUIOTPOMNHUs, aM(pOTEPHOCTb, XMMHUYECKas CBS3b
(xoBaJIeHTHAsl, HIOHHAs, METAJUIMYECKas), KpUCTaUINYecKasi pemeéTka, KOppo3usi METaJUIOB, CIUIABBHI,
CKOpPOCTh XUMHYECKOM peaklnu, npeienbHo nomycrumMas konuentpanus [11K Bemectsa;

o WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKHX MOHATUH M TPUMEHSTH 3TH
MOHATHS TIPH ONMCAaHUH BEIIECTB U MX TPEBPALICHUN;



. UCTOJIb30BAaTh XMMUYECKYI0 CHMBOJHMKY JUIS COCTAaBICHHS (OPMYN BELIECTB H
YPAaBHEHUN XUMUYECKUX PEAKLUM;

o ONpPEACIATh BAJIECHTHOCTb M CTENCHb OKUCICHHA XHMHYECKHX OJIEMEHTOB B
COCUHEHMAX PA3JIMYHOIO COCTaBa, MPUHAIICKHOCTD BEILIECTB K ONPEACIEHHOMY KJIAaCCy COCIUHEHUN
no ¢opmyiaM, BHJI XUMHUYECKOH CBs3M (KOBaJCHTHAs, NOHHAs, METAJUIMYECKasl) B HEOPraHUIECKUX
COEJIMHEHUSX, 3apsA] HMOHA II0 XMMHYECKOM (opMmyie, XapakTep cpeibl B BOJIHBIX pacTBopax
HEOPraHWYECKUX COCAVNHEHUH, TUIl KPUCTAIINYECKON PEeIIETKY KOHKPETHOIO BEILIECTBA;

o packpsiBaTh cMblica Ilepuoanueckoro 3akona Jl. M. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHUMAaHWE: ONMCHIBATH W XapaKTepu3oBaTh TabmuuHyio ¢opmy Ileproanyeckoil CHUCTEMBI
XMMHUYECKUX 3JIEMEHTOB: pa3iuyaTh IOHATUSA «rJaBHas noArpynna (A-rpynma)» u «11o0odHas
nonrpymnna (b-rpymnma)y, mansie U 00JbIIME IEPUOJIBI, COOTHOCHTH 0003HAUEHHSI, KOTOPBIE HMEIOTCS B
NepUONYECKOll Tabiule, C 4YHCIOBBIMM XapaKTEpPUCTHKAMM CTPOECHUS AaTOMOB XHMHYECKHX
3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee YUCIO AIEKTPOHOB U PACIPENEIEHHE UX IO IEKTPOHHBIM
CII0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B W3MEHEHHM CBOWCTB JIEMEHTOB U MX COCIUHEHUH B
IpezeIax MajblX IEPUOIOB U TIIABHBIX MOAIPYIII C YYETOM CTPOEHUS UX aTOMOB;

o KJaccu(uUUpoBaTh XMMUYECKUE 3JIEMEHTbI, HEOPraHMUECKUE BEILIECTBA, XUMHUECKUE
peakiuu (MO YUCIy W COCTaBY YYacTBYIOIIMX B PEAKLMU BEILECTB, N0 TEIIOBOMY 3(PQEKTy, Mo
MU3MEHEHHUIO CTENEHEHN OKUCICHUSI XUMUYECKUX JIEMEHTOB);

o XapakTepu3oBaTh (ONHMCHIBaTh) OOIME U CHEHUPHUECKUE XHMHUYECKHE CBOWCTBA
IIPOCTBIX M CJOXKHBIX BEILECTB, MOATBEPXkKAAs ONUCAHME IMPUMEpPAMU MOJEKYJSPHBIX M HOHHBIX
YPAaBHEHUH COOTBETCTBYIOLIUX XUMHUECKUX PEAKIIN;

o COCTaBJIATh YPABHEHUS JJIEKTPOJIMTUYECKON NUCCOLMALMM KUCIIOT, IIEI0YEH U COJeH,
IOJIHBIE W COKpAII€HHbIE YpaBHEHMs peakUuil HMOHHOro OOMEeHa, YpaBHEHHUS pEaKIHid,
ITOATBEPKIAIOIINX CYIIECTBOBAHNE N'EHETUYECKON CBS3U MEXY BEIIECTBAMM Pa3JIMYHBIX KJIACCOB;

o pacKpbIBaTh CYHIHOCTb OKHMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMM IOCPEACTBOM
COCTaBJICHHsI 3JIEKTPOHHOTO OajlaHCca ATUX peakiuii;

. IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS, BO3MOXHOCTH
IIPOTEKAHUsI XUMUYECKHUX IIPEBPALLCHUN B PA3JINYHBIX YCIOBHSIX;

o BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYEO Macchl BEILIECTB, MAacCOBYIO
J0JTI0 XMMUYECKOI0 3JIeMeHTa MO (opMylie COeIMHEHMs, MAacCOBYIO JIOJIIO BEIECTBA B PacTBOPE,
IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XMMUYECKOM PEaKIUK;

. coOnoaTh TMpaBWiia TOJIB30BAaHMS XMMUYECKOM Tmocynol H  J1abopaTOpHBIM
o0opy/oBaHUEM, a TaKXe MpaBuiia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLHUSMHU I10
BBIMOJIHEHUIO J1a0OpAaTOPHBIX XUMHUYECKUX OIBITOB IO IOJIYUYEHHI0 U COOHMpaHHIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa M yIJIEKHCIIOro ra3a);

. IIPOBOJUTH PEAKIUH, MOATBEPKAAIOIME KAaYeCTBEHHBIM COCTAaB PAa3JIMYHBIX BEIICCTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHI-, OpOMUA-, HOAMI-, KapOoHaT-, pocdar-, cunmkar-, cynbdar-,
TUAPOKCH/I-MOHBI, KATUOHBI AMMOHMS M MOHBI M3YyYEHHBIX METAJUIOB, NPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

. IIPUMEHATh OCHOBHBIE ONEPALMHU MBICIUTEIBHON ACATEIBHOCTH — AHAJIW3 M CUHTE3,
CpaBHEHHE, 0000IIeHHEe, CHCTEMAaTU3allii0, BBISIBICHHWE NPUYMHHO-CIEICTBEHHBIX CBS3ed — s
M3y4YeHUs] CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METObI ITO3HAHUS —
HabIt0/IeHne, U3MEPEHNE, MOJIEIMPOBAHHE, IKCIIEPUMEHT (peabHbI U MBICIICHHBII).

TEMATHYECKOE IINTIAHUPOBAHUE
8 KJIIACC
Ne HaumeHoBaHue pa3jieioB u KosauyecTBo 4yacoB JaekTpoHHbIe (UU(pPOBbHIE)
n/n TeM NPOrpaMMbl o0pa3oBaTe/ibHbIE PeCypChl




1 | [lepBoHa4anbHbIE XUMUYECKHE 20 bubmmoreka [IOK
TIOHSTHUS https://m.edsoo.ru/7f41837c
1.1 | Xumus — BaxkHas 00J1acTh 5 bu6nuoreka [IOK
€CTECTBO3HAHMS U https://m.edsoo.ru/7f41837c
IIPaKTUYECKON NeATEIbHOCTH
YyeJjioBeKa
1.2 | BemecTBa U XUMHUYECKHE 15 bu6nmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
2 BaxHeiimme nmpeacTaBuTeNn 30 bu6nmoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edso0.ru/7f41837c
2.1 | Bosnyx. Kucnopon. [Tonsitue 6 bu6nmoreka [IOK
00 okcuIax https://m.edsoo.ru/7f41837¢c
2.2 | Bogopoa. [Tonsitue 0 Kuciaorax 8 bu6nmoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢c
2.3 | Bona. PactBopsl. [Tonsitue 00 5 bu6nmoreka [IOK
OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
2.4 | OCHOBHBIC KJTacChI 11 bubmuorexa [JOK
HEOPraHUYECKUX COCTMHCHUI https://m.edso0.ru/7f41837c
3 [Tepunoanueckuii 3aKOH 1 15 bu6nuoreka [IOK
[eproanyeckas cucrema https://m.edsoo0.ru/7f41837c
XUMHYECKHUX 31eMeHTOB /1. .
MenneneeBa. CtpoeHue
aTOMOB. XMMHYECKAs CBA3b.
OKHCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIC PEAKITUU
3.1 | [lepuonuueckuii 3aKOH 1 7 bu6nuoreka [IOK
[eproandeckas cucrema https://m.edsoo0.ru/7f41837c
XUMHYECKHX 3eMeHTOB /1. H.
MenneneeBa. CtpoeHune aroma
3.2 | XuMuueckas CBS3b. 8 bu6nuoreka [IOK
OKHCIUTETEHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTENIbHBIE PEAKIIUU
PesepBHOE BpeMms 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPO'PAMME
9 KJIACC
Ne HanmenoBanme pasgesioB u | KoumuyecTtBo yacos JyekTpoHHbIe (HU(POBBIEL)
n/m TeM NMPOrpaMmbIl odpa3oBaTebHbIE PECYPChI
1 BeliecTtBO 1 XMMHUYECKHUE 17 bu6mmoreka [IOK
peakuuu https://m.edso0.ru/7f41a636
1.1 | IloBTOpeHue u yriayoaeHue 5 bubmuorexa [IOK
3HAHWH OCHOBHBIX Pa3/eyioB https://m.edso0.ru/7f41a636
Kypca 8 Kkiacca
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnnoreka [JOK
XUMHUYECKHUX PEeaKITHi https://m.edso0.ru/7f41a636
1.3 | DnexTpoauTHYecKas 8 bubmmorexa [JOK

Juccoryanysa. XuMHUEeCKUe

https://m.edsoo.ru/7f41a636
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peakLyu B pacTBOpax

2 Hemeramiel 1 X coeTUHEHUS 25 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
2.1 | OOmas xapakTepucTHKa 4 bubmmorexa [IOK
XUMHYECKHX d11eMeHTOB VIIA- https://m.edso00.ru/7f41a636
rpynusl. ['ajgoreHst
2.2 | O0mIas xapaKTepucTUKa 6 bubmuorexka [JOK
XUMHYECKHX DJIEMEHTOB VIA- https://m.edso00.ru/7f41a636
rpynnsl. Cepa u eé
COCAUHEHMS
2.3 | O0mras xapaKTepucTuKa 7 bubmuorexa [JOK
XUMHYECKHX DJIEMEHTOB VA- https://m.edso00.ru/7f41a636
rpynibl. A30T, pocdop u ux
COCAUHEHMUS
2.4 | O0mias xapaKTepucTUKa 8 bubmuotexa [JOK
XUMHYECKHX DJIEMEHTOB IV A- https://m.edso00.ru/7f41a636
IpyMNIbL. YTISPOI U KpEMHHHA
U UX COCAUHEHHS
3 MeraJuisl 1 UX COEIUHEHUSI 20 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
3.1 | OOrrue cBoOiicTBa METAIIOB 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 | BaxHelmue MeTaIbl B UX 16 bubmuoreka [JOK
COEIUHEHUS https://m.edsoo.ru/7f41a636
4 | Xumus 1 OKpyxaroluas cpena 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a636
4.1 BewectBa u Marepuaisl B 3 bubnuorexa [JOK
YKU3HH YEI0BEKA https://m.edsoo.ru/7f41a636
PesepBHOE BpeMms 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

		2024-10-14T10:50:39+0800
	Шарыпова Ольга Юрьевна




