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COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE OHATHSA

[Ipenmer xumuu. Ponb XMMUM B KWU3HU YEIOBEKA. XHMMHUS B CUCTEME HaykK. lTeina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemecTB. [lonsitue o
METOJIaX MOo3HaHUs B XuMuH. UucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKyJIbl. XHUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKUX JJIEMEHTOB.
[IpocTeie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJISIpHas
Macca. MaccoBas J10Jisi XAMUUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tsl mo opMysiaM XUMUUECKUX COCTMHEHUH.

dusznyeckue M XUMUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss W e€ NpHU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKrue ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUY€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KATIEHUE W KOHACHCAIMs BOJBI) U XUMHUYECKUX (TOPEHHUE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOpHAOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM conu Mmenu (1), m3ydeHme crmocoOoB
pasnenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHWE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, TMpoBeIEHHWE OUYUCTKA TMOBAPEHHOW coJuM, HAOMIOJEHWE U OIHMCAHHE
pEe3yNbTaTOB TMPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — sleMeHT W IPOCTO€ BEIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOpeHHUs).
Oxcuppl. Ilpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJga B Jaboparopud U
npoMelieHHocTu. KpyroBopot kucinopoaa B mpupone. O30H — ajuioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TermnoBoit 3hdekT XUMHUECKON peakluH, TEPMOXUMHYECKHUE YpaBHEHHs, O5K30- U
SHAOTEPMHUUYECKUE peaKUuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO 3P QeKTa, pa3pylIeHre 030HOBOTO CIIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxoxaeHue Bogopoga B IPHUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MotyueHus. KuciaoTer u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpHUMOCTH BellecTB B Bojae. MaccoBas J0Jsi BELIECTBA B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpupoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJL.



Knaccudukanuss nHeopranmdeckux coeauHenuin. Oxcuapl. Knaccudukamuss OKCHIOB:
cojseoOpasymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKcu0B. PU3NUECKUE U XMMHUECKHUE CBOICTBAa OKCUIOB. [losyueHue okcuios.

OcnoBanms. Knaccudukanus oOCHOBaHWM: MIEIOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugpukanus kucinor. Homenknatypa kuciaor. @u3nyuecKkue ¥ XUMHUECKUE
cBoiicTBa KucaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa coneil. ®dusznueckue U XumMudeckue cpoiictBa coseil. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXAY KiIacCaMU HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MOIydYeHUue, cOOMpaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOMCTB KHCIOpOJa, HAOMIOJEHHE B3aUMOJCHCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3liaMu OKCUJOB U OIMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOHMpaHHe, pacro3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (TopeHwe), B3amMojeicTBHE Bojgopoaa ¢ okcugaom meau (1)
(BO3MOXHO HCIOJIb30BaHUE BHUIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IoB BEIIECTB KOJUYECTBOM
1 Momb, HccnenoBaHnE OCOOEHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IMYHONH PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIEW pPacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajbleM) (BO3MOYKHO HCHOJIb30BaHUE
BHJIEOMATEpPUAJIOB), MCCIIEJOBaHHE OOpa3l0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPAcKM WHIUKATOPOB B PAacTBOpax KHUCIOT U IIeJo4Yei, U3ydueHHe
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopom cepHO KHCIOTHI, KHCIOT C METajUlaMH,
peakuuii HeUTpanu3aluu, MOJYy4eHUE HEpPaCTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJJHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COECTMHEHUID.

Ilepuonuveckuii 3akoH u Ilepnmoanyeckass cucrema xummu4yeckux jiementos /. U.
MenpaesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mOMBITKM KJIAcCU(UKALMKU XUMHYECKUX dJeMeHToB. [loHstHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOr€Hbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux aviemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHomepuonHas ¢opmel [lepuogudeckoid CUCTEMbI
xumuyeckux snemeHToB JI. WM. MenneneeBa. llepuonbt u rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sAnep. HM3otombl. OnektpoHsl. CtpoeHue
AJIEKTPOHHBIX 000JI04€K aTOMOB NepBbIX 20 XUMUUECKUX 31eMeHTOB Ilepuoauueckoii cuctemMsl
J. WN. MengeneeBa. XapakTEpUCTUKa XHMHYECKOTO DJEMEHTa II0 €ro IOJIO)KEHHIO B
ITepuoaunueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB O IPYIIaM U MEPUOAAM.

3nauenue Ilepuonnyeckoro 3akoHa U [leproauueckoil CUCTEMBI XUMUYECKUX JIEMEHTOB
JUIsl pa3BUTHA HayKu U npakTuku. J[. . MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtnas (momsipHast u HETOJIsIpHAsT) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. MIoHHAas1 CBS3b.
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Crenenp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBHUTENIbHbIE  peakiuu.  [Iporecchbl
OKHUCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIIECTB METAIUIOB M HEMETaUIOB, B3aWMOJICHCTBHE THUAPOKCHUIA
LIMHKA C PAacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WLTIOCTPUPYIOIIUX MPUMEPDI
OKHCITUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKINi (TOpeHre, peakiiuy pa3ioKeHUsl, COCTUHEHU).

Meoswcnpeomemnoie ceasu

Peanuzarust MeXIpeAMETHBIX CBS3EH NPHU M3yYEHUHM XUMUHM B 8 KJIACCE OCYILECTBIISICTCS
Yepe3 UCIOJIb30BAaHUWE KakK OOIIMX EeCTECTBEHHO-HAYYHBIX TMOHSATHUNM, TaK U TOHSITHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TNOHSATHS: HaydHbIM (akT, TUNOTE3a, TEOpHUs, 3aKOH,
aHalIW3,  CHHTE3,  KiIaccuukanus,  MEePUOJUYHOCTh,  HAOMIOJACHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

dusnka: Marepus, aToMm, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ, HU30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUI 3apsij, BEIIECTBO, Telo, O00BEM, arperaTHoe
COCTOSIHME BEIIECTBa, a3, (U3UYECKHUE BEIUYHMHBI, CIMHHUIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, nprxanue, ouocdepa.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYeCKas peakius

ITepuonnueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux i3nemeHtoB JI. .
MenneneeBa. CrpoeHHe aroMOB. 3aKOHOMEPHOCTM B M3MEHEHHUU CBOWCTB XHMHUYECKUX
AIIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallks, KaJlblUs U HUX COCIUHEHUH B COOTBETCTBUH C
MOJIOKEHUEM 3JIeMEHTOB B [lepuoanyeckoil cucteMe u CTPOEHUEM HX aTOMOB.

CtpoeHue BellecTBa: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THUIA KPHUCTAUIMYECKOM PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKHUX BEIIeCTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakiuil Mo pa3InYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEHIECTB, MO TEIIOBOMY 3(dekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHAO0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [loHsarTue 06 oOpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakiusax. [loHsATHE O TOMOTEHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuze. [loHsATHe O XuUMHUEeCKOM paBHOBeCHHM. DaKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMHUYECKON PEaKIMU U MOJI0KEHUE XUMHUECKOTO PaBHOBECHSI.

OKHCANTENEHO-BOCCTAHOBUTENBFHBIE PEAKIIMM, DJICKTPOHHBIN OalaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBlI€HUE YPaBHEHHUHM OKHCIUTENIbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii ¢ UCIOIb30BAaHUEM METO/1a DIIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIIUTUYECKON AUCCOLMALIMK. DIEKTPOJIUTHI U HEAIEKTPOIuThl. KaTHoHBI,
aHUOHBI. MexXaHu3M JHUCCOLMALMKM BEMIECTB C PA3JIUMYHBIMU BHJIAMH XUMHUYECKOW CBSI3U.
Crenens auccormanuy. CHIBHBIC U CIA0bIE AIEKTPOJIUTHI.



Peakuuu moHHOro oOMeHa. YciaoBHs NMPOTEKaHUs PEaKLUUi MOHHOTO OOMEHA, MOJIHbIE U
COKpAaILlEHHbIE MOHHBIE ypaBHEHHUsS peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHUI M COJIEHl B CBETE
MPEJICTaBICHU 00 SJICKTPOIUTHYECKON mucconuanui. KadecTBEeHHbIE PEakIUu Ha HOHBL
[TonsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ajiMasa), CIOXKHBIX BEIIECTB (XJopUaa HaTpus),
HCCJIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3JACHCTBUS pa3iIUYHBIX
(baKTOpOB, HCCIEIOBaHUE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALNU
KHUCJIOT, Iejao4Yedl M cojell (BO3MOKHO MCIIOJIb30BAaHME BHUECO MaTEpUaloB), IPOBEACHUE
OTBITOB, WIIIOCTPUPYIOLIUX NpPU3HAKU MPOTEKAHUS pEaKkUMi MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJEJIEHWE Tra3a, oOpa30oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakluu pa3lokKeHHs, COEAUHEHHUS),
pacro3HaBaHUE HEOPraHWYECKHX BEILIECTB C IOMOIIbI0 KAaYeCTBEHHBIX pEaKIUil Ha HOHBI,
pelIeHre SKCIEPUMEHTAIbHbIX 3a/1a4.

HemeTajuibl 1 MX coeIUHEHHSA

OOmiass xapakTepucThKa TajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (U3MUECKHUe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrEHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMeEpe Xjopa (B3aMMOJEHMCTBHE C MeTajulaMd, HeMeTalllaMu,
miesnioyamu).  Xjopoogopon. ConsHas KHMCIOTa, XHUMHYECKHE CBOMCTBA, IOJIyYeHHE,
npuMeHeHue. JleficTBue xjopa 1 XJIOpOBOJOPO/Ia Ha OPraHu3M 4YesoBeka. BakHelme Xiaopuisl
U UX HaX0XJECHHUE B MIPUPO/IE.

O6mrass xapaktepuctuka snemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue M (pU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M Cepbl. AJUIOTPOTHBICE MOAU(UKAIIMKA KUCIOPOJa M cepbl. XUMHYECKHE CBOWCTBA
cepsl. CepoBoaopo, cTpoeHue, (U3MYECKHe M XUMUYeCKHe cBoMcTBa. OKCHIBI CEphl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJOB. CepHas KUCIIOTa, (U3NYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpencTaBUTENs Kiacca KUCIOT M creuugpudeckue). XHUMUYECKHE PEaKIUy,
JeKallie B OCHOBE IPOMBIIUIEHHOIO CIOCO0a MOJXy4eHUs CepHOM KHcIoThl. [IpumeHeHue
cepHO kucioThl. CoJM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoAe. XHMHMYECKOE 3arpsA3HEHUE OKPYXKAloLeW Cpelsl
COEJMHEHUSMH Cepbl (KMCIOTHBIE NOXIM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWe B Hpupoje, Qusnueckue u
XUMu4eckue cBoictea. KpyroBopoT a3ora B mpupoje. AMMUak, ero Gu3n4eckue 1 XuMu4eckue
CBOICTBA, MoslyueHue U npuMenenue. Conu aMMOHUS, UX (PU3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHas peakuuss Ha MOHBI aMMOHHUA. A30THas KUCIIOTa, €€ IOJIydEHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0oOLIMe Kak TpeACTaBUTENs Kilacca KHUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii. XUMU4ecKoe 3arpsi3HeHne OKpYXKaroIlel cpe/ibl COeIMHEHUAMHU a30Ta (KMCIOTHbIE
JIOX/M, 3arps3HEHHe BO3JyXa, MOuYBbl M BOA0EMOB). Pocdop, ammoTpomHble MO (PUKALIH
dochopa, dpuznyeckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nyeckue M XMMHUYECKHE CBOIcTBa, mosyudeHue. lcnosib3oBaHue ¢ochaToB B KauecTBe
MUHEPAIbHBIX YA0OpEHHA.

OOmast xapakrepuctuka 3ieMeHTOB |VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTENEHH OKHCICHUS. YTIIEepOo, alUIOTPONHbIE MOJU(HUKALINY, pACTIPOCTPaHEHHE B

5



npupoje, pu3nuecKue U XuMU4eckue cBoicTa. Ancopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux GU3NYECKUE U XUMUYECKHE CBOWCTBA, JCWCTBHUE HA JKUBBIE OPTAaHU3MBI,
MOJIydCHUE W MPUMEHEHHE. DKOJIOTHYECKUE MPOOIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUNOTEe3a TJI00ATLHOTO TOTEIUICHHUS KIIMMaTa, MapHUKOBBIA 3ddekr. YrompHas kuciora U e€
coli, UX (pU3MYEeCKHe W XUMHUYECKHE CBOWMCTBA, IMOJyueHUE W TpHMEHEeHHe. KadecTBeHHAs
peakuus Ha  KapOoHar-noHbl. Mcmomb3oBanume  kapOOHaToB B OBITY, MEAMIIMHE,
MIPOMBIIJIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATUS 00 OPraHMYECKUX BEUIECTBAX KaK O COCIMHEHHAX YriepoJa
(MeraH, 9TaH, OSTWUJICH, AalETWIEH, JTaHOJ, IJIMIEpPUH, YyKcycHass Kkuciota). Ilpuponnsie
WMCTOYHUKH YTIIEBOAOPOJOB (Yrojib, MPHUPOJHBIA Ta3, HEPTh), MPOAYKTHI HX IEepPepadOTKH
(6eH3uH), UX POJIb B OBITY ¥ IPOMBIIUICHHOCTH. [IOHATHE O OMOJIOTHYECKN BaKHBIX BEIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OPraHWYECKUX W HEOPTAHUICCKHUX COCTUHCHUM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJYYEHHE M MPUMEHEHHUE.
Coenunenus kpemHuss B mnpupone. OO6mwue npencraBieHus o6 oxcuae kpemuus (1V) u
KpeMHUEBOU KucioTe. CHIIMKATHI, UX HCIIOJIH30BaHNUE B OBITY, B POMBINIJICHHOCTH. BakHeme
CTPOWTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCEJHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

n3y4yeHue oOpa3lOB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJIOPUI-HOHBI ¥ HAOIIOJICHUE MPU3HAKOB WX MPOTECKAHHMS, OIIBITHI,
oTpakaronme (U3NIECKUe W XHUMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUH (BO3MOXHO
WCIIOJIb30BAHUE BHJICOMATEPUAJIOB), O3HAKOMJICHHE C OOpa3laMu XJOPHAOB (TaJOreHHUIOB),
O3HaKOMJIEHHE C oOpa3umaMu cepbl U €€ COEAWHEHUSMH (BO3MOXHO HCIHOJb30BaHUE
BHJICOMATepHajIoOB), HAONIOJEHHE TMpollecca OOyrJauWBaHHWS  caxapa TIOJ  JCUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCJIOTHI, M3YYCHHE XUMHUYCCKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCJIOTBI, TIPOBEJICHHE KAaueCTBEHHOH peakuuu Ha cynb(arT-uoH W HaONoJeHue MpHu3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOXHO MCIOJIb30BaHUE BUICOMATEPHATIOB), 00Opa3liaMu a30THBIX U POCPOPHBIX yA0OpCHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHWE M U3yYEeHUE CBOMCTB aMMMaka, MpPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
HCI0JIb30BAHME BHJICOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTAUNIMYECKUX PEIIETOK ajamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aJcopOLMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOrasa, MoJy4eHue, cOOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YTJIEKHCIIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMii Ha KapOoHAT U
CIJIUKAT-HOHBl W HW3YYECHHE TMPU3HAKOB HX TMPOTEKAHMS, O3HAKOMJICHHE C MPOAYKIUEH
CIJIMKATHON TMPOMBIIIJICHHOCTH, PEIICHHE JKCIIEPUMEHTAIBHBIX 3a1ad 1o TteMe «Baxuelimue
HEMETAIIJIbl U UX COCTUHEHUS.

MeTtanjibl U UX COeTMHEHHS

OOmiass xapakTepuCTUKa XHMHUYECKHUX DJEMEHTOB — META/NIOB Ha OCHOBaHHHM HX
nonoxxkenust B [leproauueckoit cucteme xumudeckux snemeHToB J[. . MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTamioB. MeTamnudeckas CBsI3b M MeTa/UTMYecKas KpUCTaindecKas
pemérka. DIEeKTPOXUMHYECKUH psAl HampshkeHuid MertauioB. Dusnueckue W XUMHUYECKUE
cBoiicTBa MeTaiioB. OOmue crnocoObl MoMydeHuss MeTasioB. [loHATHE O KOPPO3UU METaNIIOB,
OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIaBsl (CTallb, YyT'YH, TIOPATIOMUHHMA, OpOH3a) U
WX PUMEHEHHE B OBITY U MMPOMBIIILIIEHHOCTH.



[[lenounble MeTasuIbL: TTOJ0KEHUE B [leproinueckoi CHCTEME XUMUYECKUX JIEMEHTOB /I.
N. MenneneeBa, cTpoeHHEe MX aTOMOB, HaXOXJeHUE B npupoje. Ou3nueckue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCTUHECHHIA.

[[leno4yHO3eMeNbHBIE METAJUIBI MarHui M KaibLUi: MojokeHue B llepuommyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U Kajblusa. BakHeillme coenruHeHus
KanpLus (OKCHUJL, THAPOKCU, coyin). JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHM: nosiokeHue B Ilepumonnueckoil cucreMe XUMUYECKHX 3ieMeHToB J[. M.
MemnpeneeBa, CTpO€HHE aTOMa, HaxoxJeHue B mpupoje. dusnueckue U XMMUUECKHE CBOMCTBA
ATIOMUHUSI. AMQOTEpPHBIE CBOMCTBA OKCUA M TUIPOKCUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoamdeckorn cucrtemMe xumuueckux osnemeHtoB [ U.
MenpeneeBa, CTpOCHHE aTOMa, HaxoJeHue B mpupoje. dusnyueckue u XMMUUECKHE CBOMCTBA
xene3a. Okcupnpl, Tuapokcusl u conu kenesa (l1) m xenesza (l1l), ux cocras, cBoiicTBa u
MTOJTy4ECHHUE.

Xumuueckuit IKCnepumenm:

O03HAaKOMJICHHE C O0Opa3laMd METaUIOB M CIUIABOB, HMX (PH3WYECKUMH CBOMCTBaMH,
M3Y4YE€HHUE pe3yNIbTaTOB KOPPO3WH METaNIOB (BO3MOYKHO MCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHA KAJIBIUS U HATPHUS C BOJOU (BO3MOXKHO MCIOJIb30BAHUE
BHJICOMATE€pPHAJIOB), HCCIICIOBAHUE CBOWCTB KECTKOW BOJBI, TpOIlecca TOPEHHS >Kele3a B
KHCIIOpoJie  (BO3MOXHO  HWCIIOJB30BAHME  BHUICOMATEPHAIIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUS, KaJbIUs, aFOMUHUS, ITMHKA, kene3a (I1) u xenesa
(1), memu (11), HabaromeHNe ¥ OMHCAHUE TPOLIECCOB OKPAIIMBAHMS IJIAMCHH MOHAMHU HATPHS,
KaJusi U Kanblus (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEpUalIOB), UCCIe0BaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMUHUS U THIPOKCUIA LINHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 110
TeMme «BakHelne MeTalyIbl ¥ UX COETUHEHUSD.

XuMHUSA U OKPYKAaKWIIas cpena

BemectBa n maTtepuainsl B MOBCEIHEBHOW KU3HU YelIOBEKa. be3onmacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakuuii B ObITy. IlepBas momMormib Npu XHMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XuMHYecKoe 3arpsi3HEHHE OKpYyKarollel cpebl (IpeneibHas JOMycTUMasi KOHLEHTpalus
BemecTs, najiee — [1JIK). Poias XxuMun B perieHnn 3KOJIOTHIECKUX TPOOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MIOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmnuie ceasu

Peanuzanus MexnpeaMETHBIX CBA3EH IPU M3YYEHUHM XMMHUH B 9 Kilacce OCYyLECTBIAETCS
4yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TIOHATHUN, TaK U TOHSTHI,
SIBJISIFOLLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHSTHUS: HAaydHbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHalu3,  CHHTe3,  KiacCHU(HUKanus,  MEePHUOAUYHOCTh,  HAONMIOJCHHE,  JIKCIIEPUMEHT,
MOJENUPOBaHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE, TAPHUKOBBIN 2P PEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHUJ, HW30TOIIbI,
PaaOaKTUBHOCTb, MOJIEKYJa, DJJIEKTPUYECKUM 3apsi], MPOBOJAHHUKH, MOJYIPOBOJHUKH,
TUDIEKTPUKH, (DOTOSIEMEHT, BEIIEeCTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIIEeCTBA, ras,
pacTBOp, pPacTBOPUMOCTh, KPUCTAIMYECKas pEMIETKa, CIUIaBbl, (U3HUECKHUE BEIHYUHBI,
€AVMHUIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, COHIIE.



buosnorus: ¢oTtocunres, npixanuwe, Omocdepa, PKOCHUCTEMa, MUHEpaJbHBIE YI0OpeHus,
MHUKPOIJICMCHTBI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCIICCTBA.

I'eorpadus: atmocdepa, rtumpochepa, MuHEpandbl, TOPHBIE TOPOJBI, TIOJE3HBIC
UCKOIIaeMbI€, TOILJIMBO, BOJTHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPAMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE y4eOHOM M BOCIHMTATEIBHOW JICATSILHOCTH B
COOTBETCTBUU C  TPAJAUIHOHHBIMH  POCCHHCKAMH  COLIMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOLIECCAM CaMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIEC pE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3UTHUBHBIX IIEHHOCTHBIX OPUCHTAIMH M PACIIMPEHHE OMBITAa JCATCIBHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHS] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW MH(MOpPMALUEH O MEePEIOBBIX JOCTHKCHUSIX M OTKPHITHIX
MHUPOBOI M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHOUCCIIEIOBATEIbCKOM, TBOPYECKOW U JPYTMX BHAAX JEATSIbHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HOI COBMECTHOI IeATEIPHOCTH MPH BHIMOJHEHHH Y4eOHBIX, TO3HABATENHBIX 33134,
BBINIOJTHCHUN XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMOIIOMOIIM B HPOLECCe ITOH Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIKM CBOMX TOBApHUINEH C MO3MIUM HPABCTBEHHBIX H
HPaBOBBIX HOPM € YY4ETOM OCO3HAHUS MOCIIEACTBHII TOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABJISIOIINE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4yHOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHsI MPUPOJBI, B3aUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA MOJyYCHHE HOBBIX 3HAHMH MO XHMUH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMAILIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C y4eOHBIMHM TEKCTAMH, CIPABOYHOM JIUTEPATYpOH, NOCTYIMHBIMH TEXHUYECKUMHU CPEICTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BHIOOpY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH J>KM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0pPOBBIH 00pa3 JKW3HH, OCO3HAHUE TIOCICACTBHNA W HENPHUITHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS alKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAMMOCTH COOJIONCHHS
npaBwI 0E30MaCHOCTH TMpHU OOpalleHHMH C XUMHYECKHMH BEIIECTBAMH B OBITY M pEalbHOM
KHU3HU;



5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCHI U TPYAa pa3InIHOrO poja, YBAXKCHHE K
Tpyay U pe3yiabTaTaM TpPYAOBOM JESATENIBHOCTH, B TOM 4YHCJIE Ha OCHOBE IPUMEHEHUS
MPEIMETHBIX 3HAHWA TI0 XUMHUHU, OCO3HAHHBIM BBIOOP WHIUBUIYATBHOW TPACKTOPUHU
MPOJIOJKEHHST O00pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIBHOCTH U
pa3BHUTHS HEOOXOUMBIX YMEHU, TOTOBHOCTh a/IalITUPOBATHCS B TIPO(HECCUOHAIILHOM Cpelie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIICHUE K MPUPOJEC KaK MCTOYHHUKY KU3HHU Ha 3eMIle,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (DHM3MYECKOMY U ICHXHUYECKOMY 3I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBaMHU,
a TaK)KEe B CUTYAIIHMX, YTPOXKAIOIIUX 3JJOPOBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHHS, TMOJIydaeMble TPU H3YYEHUU XUMHH, IS PEIICHUS
3a7a4, CBSA3aHHBIX C OKPYXKAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATBHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM W MyTed MX perieHus
MOCPEJCTBOM METOJIOB XHUMUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHOM M COLMAJIBHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe meranmpenMeTHBIX pe3ylIbTaTOB BBIACISAIOT 3HAYUMBIE I (POpMUPOBaHUS
MHPOBO33PCHHs OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHs, MPHUHIIMI, TUTOTe3a, (akT, CUCTEMa,
MPOIIECC, IKCIMEPUMEHT U JIPYToe€.), KOTOPhIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTUHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHMKATHBHBIC, PEryISTUBHBIE), KOTOpbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS IPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICT XMUMHUYECKUX TMOHATHH  (BBIAEIATH UX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITUSIMHU), UCHOIH30BATh MOHATUS Ui 0OBICHEHUS
OTIENbHBIX (PAKTOB U SBJICHUN, BBIOMPATh OCHOBAHUS M KPUTEpUU s KiaccUUKaLUU
XUMHUYECKUX BEIIECTB U XUMMUYECKUX PEAKLIMM, YCTaHABIMBATH IPUYMHHO-CIICICTBEHHbBIE CBSI3U
MeX1y 0OBEKTaMU U3YyYEHUsl, CTPOUTH JIOTHUECKUE pacCyXIeHusl (MHAYKTUBHEIE, 1€TyKTUBHbIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

yMEHHE MPUMEHSITh B Mpoliecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MNPEoOpa3oBBIBATH LIMPOKO
MpUMEHSeMbIE B XUMHH MOJICJIbHbIC MPEACTABICHUS — XUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
xuMmuueckas ¢opMyna M ypaBHEHHE XHMHUECKOW peakiuu — TMpU peHIeHHd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CIEACTBEHHBIE CBSI3H U
MIPOTUBOPEUHS B U3y4aE€MBbIX MPOLECCAX U SBICHUSIX.

ba3zoBble uccienoBarebCcKue 1eHCTBUA:

YMEHUE MCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAay€CTBE MHCTPYMEHTa MO3HAHHUS, a
TaK)K€ B KayeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKAa3bIBAEMBIX CYXKJICHUI;
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npuoOpeTeHne OIbITa MO IUIAHWPOBAHHMIO, OPraHMW3alUU M TPOBEICHHUIO YUYCHHUECKUX
9KCIEPUMEHTOB, YMEHNE HAOII0/1aTh 32 X0JJ0M IPOIECCA, CAMOCTOSATEIBHO IIPOrHO3UPOBATh €I0
pe3yibTar, (GopMyIHpoBaTh 00OOIIEHHS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIIBITA,
HCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICITAHHOM padoTe.

Padora c undopmanueii:

YMEHHE BBIOMPATh, AaHATTM3UPOBATH U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOIyJISIpHAs JIUTepaTypa
XMUMHMUYECKOTO COJEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HHTepHeTa), KpUTHUYECKU
OILICHUBATh MTPOTHUBOPECUUBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

yYMEHHUE IPUMEHATH PAa3IMYHbIE METOIBI U 3aIPOCHI MPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs1 BHITIOJHEHHUS yU€OHBIX U MTO3HABATEIHHBIX 33124
ONpeJeNEHHOr0 THUIA, NMPUOOPETEHHE ONbITa B O0JIACTH HUCIHOJB30BaHUS HH(OPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpOH aKTUBHOTO HCIIOIB30BAHUS PA3IMYHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYI0 (OpMYy MpeAcTaBIECHUS
nH(poOpMallMi ¥ WJUIIOCTPUPOBATh pelIaeMble 33/aud HECIOXKHBIMU CXEMaMH, Juarpammami,
npyruMu popmamu rpaduku U UX KOMOMHAIUSIMUY;

yYMEHHE HCIOJb30BaTh W aHaJIM3WPOBaTh B Ipolecce y4eOHOM M HCCIeI0BaTENbCKOM
NEeSITeNIbHOCTH MHPOPMAIIUIO O BIUSHUU POMBILIUIEHHOCTH, CEIbCKOTO X03HUCTBA U TPaHCIOpTa
Ha COCTOSTHHE OKPYXKAIOIIeH MPUPOTHON CpeIbl.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

YMEHHS 3a/laBaTh BOIpPOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHMH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OpPMYIUPOBATh CBOM TMPEUIOKEHUS OTHOCHUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS IPECTABISATh MOJyYEeHHBIE PE3yAbTaThl TO3HABATEIBHON JESITEILHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 PEe3yJbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1Ta0OpaTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIICIOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

YMEHHsI yUeOHOTO0 COTPYJHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOI MO3HABATEIbHON U
UCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIacoBaHMs MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBbHIE
HITYPMbI», KOOPJMHALIMSI COBMECTHBIX JACUCTBHIL, ONpeie/ieHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI M Ipyrue).

PeryasiTuBHble YHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIFHO OMPENENATh IeNn JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BBIOMPATH
HauOonee d¢¢eKTUBHbIE CINOCOOBI  pemlieHus y4eOHbIX H  [O3HABATENBbHBIX  3a7ad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JCHCTBUI MpuU
BBITIOJIHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHS HOBBIX 3HAHMUA 00 H3y4aeMbIX OOBEKTax —
BEILIECTBAX U PEAKIMAX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOIO pe3yibTaTa 3asBJICHHON LIeIH,
YMEHUE UCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, MIPe/IaraéMble B YCIIOBUM 3aJaHUI.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOW QenepanpHO pabodeld mTPOrpaMMoOil, BBIIEISIIOT: OCBOEHHBIC
oOyyaronuMucsl Hay4HbIE 3HAHUS, YMEHHMs U CIOCOOBI JEHCTBUM, crenupudeckue s
npeaMeTHO obnactu «XUMHS», BHIBI JESITENFHOCTH MO TMOJIYYSHHIO HOBOTO 3HAHHUSI, €ro
WHTEPIPETAINH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIIUSX.
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K xonmy obyuenus B 8 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIUXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX IOHSITHUH: aTOM, MOJEKYJa, XUMHUECKUN
JJIEMEHT, [POCTOE BEIIECTBO, CJOXKHOE BELIECTBO, CMeCh (OJHOpPOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENIbHAs aTOMHAs M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas [JOJsS XUMHUYECKOIO
2JIEMEHTAa B COEIUHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBaHHUE, COJb,
AIIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKas PEaKius, KiIaccuhuKarus
peakuuii: peakliuu COeAMHEHUS, peaKluu pa3IokKeHUs], PEaKIIMK 3aMEIIeHUs], peakLun
oOMeHa, 9K30- ¥ YHJIOTEPMUYECKHE PEAKIHH, TETUIOBOK d(PPEKT peakiuu, sSApo aToMa,
JNIEKTPOHHBIM CJON aToMa, aTOMHas OpOWTalb, pajuyCc aroMa, XMMHUYEcKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJEHTHAas CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBas J0JIs BellecTBa (MPOLEHTHAsI KOHLIEHTPAllKs) B pacTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XMMMUYECKHUX MOHSITHA W HPUMEHATH 3TH
MOHSTHS TIPU ONMKMCAHUU BEIIECTB U UX IPEBPALICHUI;

HCIOJIb30BAaTh XMMMUYECKYI0 CHMBOJIUKY JUISI COCTaBlieHUS (OpMyl BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIUI;

OTIPEJIeNIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHMSX, CTENeHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpe/IeNIEHHOMY KJIacCy COeAMHEHHH 1o QopmynaM, BHJ XUMHUYECKOM CBS3U
(KoBajIeHTHasl U HOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: JeMOHCTPUPOBATH
[IOHMMAaHHUE IMEPUOJNYECKON 3aBUCUMOCTU CBOMCTB XHMHMYECKHUX DJIEMEHTOB OT HX
nonokeHus B llepuoanueckoil cucTeMe, 3aKOHOB COXPAHEHHS MAacCChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOTraapo;

ONMCBIBATE M XapakTepu3oBaTh TabauuHyo ¢opMmy Ilepuonmyeckoil cucremsl
XMMUYECKHUX 3JEMEHTOB: pa3iMuyaTh MOHATUS «JIaBHas noArpynmna (A-rpynma)» u
«obounas noarpynna (b-rpynma)», Manble U OonblIME NEPHOABI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcs B Tabnuue «llepuonnyeckas cucrema XUMHYECKUX
aneMmeHToB JI. 1. MenneneeBa» ¢ 4UCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsa snpa, oOllee YuCIO 3JIEKTPOHOB U
pacrpeielIeHUe UX 110 3JIEKTPOHHBIM CJI05IM);

KJIaccu(uIUpPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKUE
peakuuu (MO0 YMCIY U COCTaBYy Y4YacTBYIOUIMX B PEAKIMU BELIECTB, IO TEIIOBOMY
abdexry);

XapakTepu30BaTh (OMMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEILECTB PA3JIMYHBIX
KJIaCCOB,  IOATBEpPXKJas  ONMCAHME IPUMEpPAMM  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XMMUYECKUX PEAKIINA;

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKaHUSI XUMUYECKUX NIPEBPALICHUN B Pa3JIMYHBIX YCIOBHSIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BELECTBA B
pacTBOpe, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMHUUYECKOHN peakLnu;

IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON NEATENbHOCTH — AHAIW3 M CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTeMAaTH3aIHI0, KIacCU(UKAIUIO, BBISBICHUE MPUYUHHO-
CIIEACTBEHHBIX CBS3€H — JUIsl M3YYEHHUs CBOMCTB BELIECTB M XUMUYECKUX PEAKLIHH,
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€CTeCTBEHHO-HAyYyHbIE ~ METOJbl  NO3HAHUS  —  HAONMIOACHWE,  H3MEpeHHe,
MOJIEJIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHBII U MBICIICHHBIN);

ClIeZIOBaTh MpaBUJaM TIIOJIb30BAaHUS XMMHUYECKOH TOCyqod H  J1abopaTOpHBIM
o0OpyJOBaHHEM, a TaKXkKe MpaBWIaM OOpalleHUs] C BELIECTBAMU B COOTBETCTBHUHU C
MHCTPYKLHUSMU TI0 BBITIOJHEHHIO Ja00PATOPHBIX XMMHUYECKHX OIBITOB IO TOIYYCHHIO
U COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAaCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U TPOBOJUTHh XMMHUYECKHE SKCIIEPUMEHTHI M0 PAclO3HABAHHUIO PACTBOPOB MIECTOYEH U
KHCJIOT C MMOMOIIBIO HHANKATOPOB (JIakMyc, (eHOI(TanenH, METUIOPAHK U APYTHeE).

K xonmy oOydeHus B 9 kijacce mpeaMeTHbIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0yUAIOIIUXCS YMEHU:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHH: XUMUYECCKHH DJIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIECHTHOCTb,
AIIEKTPOOTPHUIIATEIFHOCTD, CTEIEHb OKHUCICHHS, XHMUYECKas PEaKIusi, XUMHUECKas
CBSI3b, TEIUIOBOM PQEKT peakiuu, MOJb, MOJISIPHBI 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEAJIEKTPOJIUTHI, AJIEKTPOJUTUYECKasl JUCCOLMAIUs, peakUuu HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTaHOBJIEHHE, aJUIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKAs CBS3b
(KoBajieHTHasi, HMOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOM peakiuu, IMpeleibHO JOIMyCTHMas
koHueHntpanus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMUMHYECKUX MOHSITUH U MPUMEHSTH 3TU
MOHSATHS TPU OMKMCAHUU BEIIECTB U UX MPEBPALCHHIA;

WCIOJIb30BaTh XMMMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIEeCTB U
YPaBHEHUH XUMUUYECKUX PEAKIIHI;

OTIpEIeNIATh BaJEHTHOCTh M CTENEHb OKHUCIEHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3TUYHOTO COCTaBa, MPHUHAIICKHOCTh BEHIECTB K ONpeAeNEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMmyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, MOHHAS,
MeTajinyeckasi) B HEOPraHWYECKUX COCAMHEHHUSX, 3apsii HMOHAa IO XUMHYECKOH
dbopmyre, xapakTep cpelbl B BOAHBIX PAcTBOpaX HEOPraHMYECKUX COEAWHEHUH, THUII
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpbsiBath cMbica [lepuoguueckoro 3akona [I. . MenzaeneeBa U A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepus3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3linyaTh NOHATUS «TJaBHasg mnoAarpynma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymma)», maneie u  OOJNbIIME TMEPUOJIBI,
COOTHOCHUTh O00O3HAYEHHUS, KOTOpPbIE HMEIOTCA B MEPUOJUYECKON Tabmuie, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB U PACHPEeNICHHE UX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUH B MpeJeax MalbIX MEePUOOB U TJaBHBIX MOJATPYII C YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(UITUPOBATh XUMHUYECKHUE JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKHE
peakiuu (IO YKUCIY W COCTaBY yYAaCTBYIOIIMX B PEAKIIMH BELIECTB, MO TEIMIOBOMY
3pdexTy, Mo U3MEHEHHUIO CTENIEHEeH OKUCIIEHHUS] XUMUYECKHUX 2JIEMEHTOB);
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XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUIEeCKUe XUMHUYECKHUE CBOWCTBA
MPOCTBIX U CIIOKHBIX BEUIECTB, MOATBEPKAasi OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX U
HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIU;

COCTaBJISATh YPABHEHMSI IEKTPOIUTUYECKON TUCCOLMALMU KUCIIOT, LIEJIOUYEN U COJIEH,
MIOJIHBIE M COKpAIIEHHBIE YPAaBHEHUS pPEaKMii HOHHOTO OOMEHa, YpaBHEHUS PEaKIuil,
MOATBEPIKIAIOIINX  CYIIECTBOBAaHHE TI'E€HETUYECKOW CBS3M MEXKJY BeElIeCTBaMU
Pa3IMYHbIX KIJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKILUii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHHUSA, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX TIPEBPAIICHUIN B Pa3JIMUHBIX YCIIOBUSIX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA M0 (opMylie COEIMHEHNs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XMMHUYECKOM PEaKITUu;

coOnroAaTh TMpaBuia MOJb30BAaHUS XMMHUYECKOM TMOCyIoW U J1abopaTopHBIM
o0opy/noBaHHEM, a TaKkKe MpaBuia oOpallleHus C BElIeCTBAaMU B COOTBETCTBHH C
WHCTPYKITUSIMH TI0 BBITIOJTHEHHIO JTA00PATOPHBIX XUMHYECKUX OIBITOB TIO MOJTYYCHHUIO
1 cOOMpPaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

MPOBOJIUTH PEAKIIUH, TIOJITBEPKAAOIINE KAUeCTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWJIMKaT-, Cylnb(aT-, THAPOKCHUII-MOHBI, KATHOHHl AMMOHHS W HOHBI H3yYCHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIECTB;
MPUMEHSITh OCHOBHBIE OTEPALMU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IeHNe, CHUCTEeMATU3allUI0, BBIIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUIsl WM3Yy4YEHHS CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUM, €CTECTBEHHO-
HayyHble METOJbl TO3HaHHWA — HaONIoJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
AKCIIEPUMEHT (PeabHBIA 1 MBICTICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubnuotexa [JOK
' MIPAKTHYECKOU JIEATEIbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKNX BelecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK
' 00 okcHax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6moreka [IOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCAMHEHUMN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumuiyeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN

3.1

[Iepronnueckuii 3aK0H U

7

bu6mmoreka [JOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IIepuoanueckas cucrema
XUMUYeCcKuX dneMeHToB 1. Y.
MemnpneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢c

XUMHYECKASA CBA3b.

32 ORHCIHTENBHO- 8 1 ftffsﬂ/lff:é{;f r(3/I§f41837c
BOCCTAHOBUTCJIbHBIC PCAKIINN
bubmnoreka [IOK
Hrroro no paszerty 15 https:// m.edSO(])_.I ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4

[TPOI'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uudpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OOm1ast XxapakKTepUCTUKAa XUMUYESCKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COCITMHCHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COCITMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
31 Obmme cBoficTBa MeTaNIOB 4 https://m.eds00.ru/741a636
N bubnuorexa [JOK
3.2 Baxuetiime MeTajuibl 1 UX COCTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aonias cpeaa
4.1 BemiectBa u MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmmorexa [TOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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