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COJAEP/KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUM B KU3HM 4Ye€JIOBEKa. XHMMHS B CUCTEME HayK. Tema u
BenlecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [lonsTue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ieneHus cMeceil.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BaleHTHOCT aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BelecTB. OTHOCHUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHASL MOJIEKYJ I pHAs
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTA B COEIMHEHUH.

KommnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocCBsA3b KOJIMYECTBA, MACChl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. Pacuérsl mo ¢popmynaM XUMUYECKUX COSTUHEHHN.

®u3nuecKkue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss UM e€ IMpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XuMuueckue ypaBHeHHs. Kiaccudukamus XuMUYecKUX peakuuit
(coenMHEHUS, PA3JIOKCHHSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiiaMu paboThl B JabopaTopuu U mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM OO0OpPYIOBAHUEM, M3yYEHUE U OMHCAaHHE (U3MUYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIICCTB, HAOI0eHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICICTBIE MeJla C KHCIOTOMN) SBJICHUH, HAOII0AeHNE
M ONHCAaHWE TMPU3HAKOB MPOTEKAHHWA XUMHUYECKHX peakuui (pas3nokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusl, pazioxeHue ruapokcuaa meau (1) npu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (II), usydenme cmocoOoB
paszieneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, NpoOBeIEeHHE OUYUCTKH TOBapeHHONH ColM, HaONI0JeHWe U  OINHCaHHe
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoiesIel MOJIEKYII (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIEeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue kucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MMONydeHHs KHUCIOpoJa B JlabopaTopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aljioTporHas MOAU(pUKAIUs
KHCIIOpOJa.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKUE peakuuu. TOImauBO: yroib W MeTaH. 3arps3HEHHE BO3/yXa, YCHIIEHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue BoxopoAa B IPHUPOE,
du3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0b! motydeHus. Kucinotsl u conu.

Moutsipabiii 00bEM Ta30B. Pacy€Thl 10 XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBL. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 10/l BELIECTBA B
pacTBope. XUMHYeCcKue cBoicTBa BoAbl. OcHOBaHUA. Ponb pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUE NpUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKcHJI0B. DU3NUECKHe U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyueHnne okcuioB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3MYECKHME M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. Ousnueckue U XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenknarypa cosneil. duznueckue U XuMudeckue coictBa coieil. [lomydenune
COJICH.

I'eneTnueckast CBA3b MEXKYy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenn:

KaueCTBEHHOE OIpPE/IENICHUE COACPKaHUs KUCIOPOIa B BO3AyXe, MOJIy4eHHE, COOMpaHue,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (moxapa), 03HaKOMJICHHE C
oOpa3liaMd OKCHIOB M OINHUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
W3y4eHUEe CBOMCTB Bojoponaa (TopeHue), B3auMmozeiicTBue Boaopona ¢ oxcugom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOJACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOPA3I[0B HEOPTaHHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HAOJIO/IEHUE W3MEHEHUS OKPAaCKM WHAMKATOPOB B pPAcTBOpax KHCIOT M WIeNOued, U3ydeHHe
B3aumoeicTBusi okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMU,
peaKuuii HEeUTpalIu3alru, MOJYYEHUE HEpPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxuenmme
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUECKUX dleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbBI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucremMa xumuueckux a3memeHtos . H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoaHas ¢opmbel [lepuogmueckoit cucTeMbl
xumuueckux ssemeHToB Jl. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CocraB aroMHbIX snep. HM3otombl. Onexktponsl. CTpoeHue
DIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX dNeMeHTOB [leproauieckoil CHCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrPpyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIS pa3BUTHs HayKU U npakTuku. J[. 1. MeHaenees — y4€HbIl U IPaKJaHUH.

XuMunyeckas CBS3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. lIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydyeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aUMOJCHCTBHE TMIIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX HMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, peaKLUU Pa3JI0KEHNs], COETUHEHUS).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H NPHU U3YYEHUH XMMHUHU B 8 KJIacCE OCYIIECTBISETCA
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, Tak U IOHSATHH,
ABJIAIOIMXCSI CHCTEMHBIMHU JUIs1 OT/AETbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTI'O LIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIH (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCHEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIUJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO0, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3061, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLHUs M HUX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPHUCTAIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKMX BEIIeCTB. XMMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX pPeakuil M0 pa3IUYHbIM MpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUECKNE YPAaBHEHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUecKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanuze. lloHsatne o XumHueckoM paBHOBecUU. DakKTOphl, BIHAIONIME HA CKOPOCTh
XUMHUYECKON PEaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIB30BAaHUEM METO/1a SJCKTPOHHOTO OaslaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUThl. KaTnoHsI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AICKTPOJIUTHI.

Peakumu noHHOro oOMeHa. YCIIOBHUS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEHa, MOJHBIC U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHUW M COJIEH B CBETE
MpEJICTaBICHUH 00 3IEKTPOIUTUYECKON auccorumainuu. KadecTBeHHbIE peakIMy Ha HOHBL
[TonsTHE O rUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM pEaKIUuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLiecca AUCCOLUALUU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHHE BHUIEO MATEpUANIOB), IPOBEICHUE
OTBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK NMPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OINBITOB, WILIIOCTPUPYIOIIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3jiokKEeHUs, COCAUHEHUS),
pacro3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IOMOIIBI0O KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coOeJUHEHHSA

OOmass xapakTepucTUKa TrajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (PU3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C METajulaMU, HEeMeTaJllaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIY4YEHHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOJia Ha OPraHu3M uesnoBeka. BakHelme Xi1opuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne M (PU3MYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIM(UKAMK KHUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBa
(oOmue Kak MpeACcTaBUTENS Kiacca KHCIOT M coeruduueckue). XHUMHUYECKUE peakluH,
JeXallie B OCHOBE IPOMBIIUIEHHOTO croco0a MoJay4yeHUs cepHoW Kuciaotel. IIpumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiinus Ha cyibdaTr-uoH. HaxoxaeHnue
ceppl M €€ COCIMHEHUH B Mpupoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COETMHEHUSIMU cepbl (KHUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPEeIOTBPALICHUS.

OO0mass xapakTepucTuka 3JeMEeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETMEHH OKHUCIECHHs. A30T, paclpoCTpaHeHHE B Tpupojae, (usuveckue u
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYecKre
CBOICTBa, noydyeHue u npumeHeHne. Comu aMMOHMSI, UX (HU3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHasi peakuuss HA MOHbI aMMOHUS. A30THas KUCJIOTA, €€ IMOJy4YeHHUe,
dbusznueckue W XUMHYECKHE CBOWcTBa (0OIIMe Kak TMpEeACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSAMH a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponHble MOIUPHUKAIMN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucioTa,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. Mcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3y1eMeHTOB IVA-rpynmbel. OcoOEHHOCTM CTpPOEHHUS aTOMOB,
XapakTepHbIE CTENCHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINN, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMudeckue cBoicTBa. Ancopobuusa. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUEe MPoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIH 3 QekT. YronbHas KHCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IoJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uMoHBL.  Vcnonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBaX KaK O COEIMHEHHUSX yriepoja
(MeTaH, 3TaH, JTWUJIEH, AalETWUJIEeH, ATAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupongHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl UX MepepabOTKU
(OeH3uH), UX pOJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE 0 OMOIOTHYECKH BaXKHBIX BEIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepHallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKUE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiembl
6€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEpPHUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenn:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJISTHOM KHCJIOTHI, MPOBEIECHNE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolue (pU3NYecCKue U XMMHUYECKHE CBOMCTBA TaJOr€HOB M MX COEAMHEHHUH (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEPUAOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepuaioB), HaOdIofeHHEe Tpolecca OOYrJIMBaHMS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, H3yY€HHE XUMHUUECKUX CBOICTB pa30aBiIeHHON cepHOU
KHUCJIOTBI, MIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cyinb(aT-uoH W HaOJI0JIeHUuEe NpHU3HaKa eé
IIPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUI
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3llaMu a30THBIX U GOCHOPHBIX YAOOpEHMUIA,
HojydeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IpPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdarT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKHX PEIIETOK anamasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEILIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-UOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MPOIyKIHEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COCTUHEHUSI.



MeTajibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckont cucreme XxumMudeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHME MeTaIOB. Mertamuyeckass CBsi3b M METaUIMYecKas KpUCTALTAYeCKast
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHUM MeTauioB. DU3MYECKME W XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHsT META/UIOB. [[OHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUHN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M IIPOMBIILICHHOCTH.

[Ilenounbie MeTawibl: ookeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXICHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbI U TUAPOKCUIBI HATpUsl U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB M UX COCIUHCHHI.

[[lenoyHo3emMenbHbIE METAUIBI MarHuii M Kaublui: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux aemeHToB [[. M. MeHueneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupoae. OU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHus W Kaibliusa. BaxkHenmme coenruHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmtoMunuii: nonoxkenue B Ilepuoamyeckoil cucteMe XuMUYeckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NUecKue 1 XMMUYECKUE CBOMCTBA
amroMUHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrteme XumMudeckux isnemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXAeHUE B mpupojae. uznueckue 1 XMuMUUYECKHUE CBOMCTBA
kene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m xemesa (III), ux cocras, cBolicTBa U
MOJTy4YCHHE.

Xumuueckuit Ikcnepumenm:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
U3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCUJIA KaJbIMs U HAaTPHUsSI C BOJOU (BO3MOXKHO HCITOJIb30BaHUE
BUJICOMATEPHAJIOB), KCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, TMpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUA, IUHKA, kene3a (II) u xenesa
(III), mequ (II), HaOmroieHNE W OMMCAHUE MPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kamusl U Kaiblidg (BO3MOXKHO HCIIOJNI30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aTFOMUHUS U TUJIPOKCUJA IMHKA, PEIICHNE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHIIne MeTaIIbl U X COCTUHCHUS.

XuMus M OKpyxKaoLas cpeaa

BemiectBa 1 Marepuaisl B TOBCEIHEBHOM KM3HU YelloBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpepl (MpeaenbHas J0MyCTHMast KOHIIEHTPAIs
Berects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MaTEPUAIBI).

Mesrwcnpeomemmnnie ceasu

Peanuzanus MexXnpeaAMETHBIX CBSI3€M MPU U3YYEHUHM XUMHH B 9 Kilacce OCYILIECTBIISIETCS
Yyepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICITBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO0mme ecTecTBEHHO-HAYYHbIC MOHITHS: HAay4dHbIH (akT, TUIOTe3a, 3aKOH, TEOpH,
aHAJIU3, CHHTE3, KIacCcupUKanus, MEPUOANYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

dusuka: MaTepus, aTroM, O3JCKTPOH, HPOTOH, HEWTPOH, HOH, HYKIHUI, H30TOIbI,
PaAMOaKTHBHOCTD, MOJICKYJA, JJICKTPHUYECKUI 3apsi[, NPOBOIHHMKH, IOJYIIPOBOIHUKH,
JMJICKTPUKH, (OTOIIEMEHT, BEILECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBA, Ias,
pacTBOp, pacTBOPHUMOCTh, KPHCTAJUIMYECKAs pEHIETKA, CIUIaBbl, (U3MYECKHE BEIMYHHBI,
CIIMHUIIBI N3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, TIAHETH, 3BE3/1bI, COIHIIE.

Buonorus: ¢orocuHTe3, AbIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaJbHbIC YIOOpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadusa: armochepa, rumpocdepa, MuHepalibl, TOPHBIE MOPOJBI, MOJE3HBIC
MICKOITaeMbI€, TOILUTUBO, BOJTHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBI IO XMMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIMuHOCTHBIE PE3yNbTaThl OCBOCHMS IMPOrPaMMBI OCHOBHOTO OOIIEro 0O0pa3OBaHUS JOCTUTAIOTCA B XOJ€ OOY4YEeHHUS XMMHUHU B €IUHCTBE
y4eOHOW M BOCHHUTATEIbHOU JESATENBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCHHUCKUMU COLUOKYIBTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMH
LEHHOCTAMHU, MPHUHATHIMU B OOIIECTBE MpaBUIAMH M HOPMaMu MOBEACHHUS M CHOCOOCTBYIOT MpOIIECCAM CAaMOIIO3HAHUS, CaMOPA3BUTUS H
COLIMAIN3alUU 00yYaroIuXCs.

JIMuHOCTHBIC PE3YNbTaThl OTPAKAIOT TOTOBHOCTH O0YYAIOIINXCS PYKOBOJCTBOBATHCS CHCTEMOW MO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAIMH U
paciMpeHue OnbiTa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) maTpHOTHYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOTO OTHOIICHHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY W HAYYHOMY HACIICAHIO, TOHUMAHMS 3HAYCHUS XMMUYECKOH
HAYK{ B KU3HH COBPEMEHHOTO O0IIIECTBa, CIOCOOHOCTH BIIAJIETh JJOCTOBEPHON MH(OPMAITHEH O TIepeIOBBIX TOCTHKEHUSIX U OTKPBITUSX MUPOBOM
Y OTEYECTBEHHOM XMMMH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOHCTBE MUPA U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUS:

MPEJCTaBICHUS O COIMAIBHBIX HOPMAax M MPaBWIIaX MEXJINYHOCTHBIX OTHOIICHHHA B KOJUIEKTHBE, KOMMYHHKATHBHOW KOMITETEHTHOCTH B
OOIIECTBEHHO MOJIE3HOM, Y4eOHOMCCIeA0BATEIbCKOM, TBOPUECKON U JIpYrUX BUIAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM
JESTeIbHOCTH TPH BBIOJHEHUN Y4€OHBIX, MO3HABATENbHBIX 3a/]1a4, BHIMOJIHEHUH XUMHYECKUX SKCIIEPHUMEHTOB, CO3JaHUU yYEOHBIX MPOEKTOB,
CTpeMJIEHHs] K B3aMMOINOHMMAaHHMIO M B3aMMOIIOMOIIM B Ipolecce ITON yueOHOH AedATeNbHOCTH, TOTOBHOCTHU OIICHMBATh CBOE TOBEACHUE U
MOCTYIKHA CBOMX TOBApPUIIIEH C IMO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TIOCIEACTBHNA TIOCTYITKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHMSA:

MHUPOBO33pPEHYECKHE MPEACTABICHNUS O BEUIECTBE U XMMHUYECKOM PEeaKIMy, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
COCTABJISIOLINE OCHOBY JJIsl IOHUMaHHUS CYIIIHOCTH HAyYHOH KapTUHBI MHUpa, PECTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS IPUPOIBI,
B3aUMOCBS35IX YEJIOBEKA C IPUPOJHOM CPEIoil, O POJIU XMMHUH B TO3HAHNUHN ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIC MOTHBBI, HAIPABICHHBIE HA IOJIyY€HHE HOBBIX 3HAHWW IO XWMHH, HEOOXOAWMBIC Ui OOBSCHEHUs HAOIIOZaeMBIX
MPOIIECCOB M SIBJICHHM, MO3HABATENIbHOM, MH(POPMALMOHHON M YUTATENbCKOM KYIbTYpbl, B TOM YHCIE HABBIKOB CAMOCTOSATENBbHOM paboThI C
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYpPOil, JOCTYITHBIMU TEXHUYECKHUMHU CPEJCTBAMU HH(POPMAITMOHHBIX TEXHOJIOTUH;

WHTEpEC K OOYYECHHIO H TIO3HAHMIO, JII0OO3HATEIBHOCTh, TOTOBHOCTP W CHOCOOHOCTH K CaMOOOpa30BaHUIO, MPOCKTHOU U
HCCIIEIOBATENbCKOM I€ATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABICHHOCTH U YPOBHS 00yueHUs B JalbHEHIIIEM;

4) popmupoBaHNs KyJbTYPHI 310POBbS:



OCO3HaHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3J0POBBIO, YCTAaHOBKHM Ha 3J0pOBBIH 00pa3 >KU3HHU, OCO3HAHHUE
MOCJICICTBUM M HENPHUATHE BPEAHBIX NPHUBBIUCK (YMOTPEOJICHHS alIKOroJisg, HAPKOTHUKOB, KYPEHHS), HEOOXOIUMOCTH COOJIIOACHHUS TPaBHII
0€301MacHOCTH P OOpAICHIH ¢ XHMHYECKUMU BEIIECTBAMHU B OBITY M PEAIbHOM JKU3HH,

S) TPy10BOT0 BOCIIUTAHUA:

HWHTEPEC K MPAKTHUYECKOMY U3yUYeHHUI0 MPodecCuii M Tpyaa pa3IMuHOro pojia, YBAKEHUE K TPYAY U pe3yibTaTaM TPYIOBOU NEITEIbHOCTH, B
TOM YHCJIE HAa OCHOBE NPUMEHEHUS NPEIMETHBIX 3HAHUN 1O XUMHUH, OCO3HAHHBIA BHIOOP HMHIWBUIYaJbHOW TPACKTOPUU MPOAOTHKEHHUS
oOpa3oBaHMsl C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIEGCTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH, YCIENTHON
pohecCHOHATEHOM JIEATEIILHOCTH U Pa3BUTHUS HEOOXOIMMBIX YMEHHM, TOTOBHOCTD aJaliTHPOBATHCS B MPOECCHOHAIBHON Cpejie;

6) PK0JI0rHY€eCKOro BOCIINTAHUA:

9KOJIOTHUYECKH 11eTecoo0pa3Hoe OTHOILIEHUE K MPUPO/Ie KaK HCTOUHUKY )KM3HU Ha 3eMJie, OCHOBE €€ CYILeCTBOBAaHUS, IOHUMAHUE [ICHHOCTH
3JI0pOBOTO U 0€30MacHOro 00pasa >KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYCCKOMY U ICUXUYECKOMY 30POBBIO, OCO3HAHHE
IIEHHOCTH COOJIOICHUS TIPaBHJI OE30MACHOTO TOBEICHUS MPU PAdOTE C BEIISCTBAMH, a TAKXKE B CUTYAIHSIX, YTPOKAOIIMX 3J0POBBI0 M JKU3HH
JTIOJICH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHMS, MOJydaeMble MPH HM3YyYCHHH XUMHH, I PElIeHUs 3a7ad, CBSA3aHHBIX C OKPYXKAIoUIell MNpupogHON
CpPEeJIOM, JIJIsl TIOBBIIICHUST YPOBHS dKOJIOTUISCKOW KYJIbTYPhI, 0OCO3HAHUS TII00ATBHOTO XapaKTepa IKOJOTHICCKUX MPOOJIEM U TyTeH WX PEIICHUS
MOCPEACTBOM METOJIOB XHMHH, 3KOJOTHYCCKOTO MBINUICHHUS, yYMEHHUS PYKOBOJICTBOBATHCS WM B II03HABATEIHHOW, KOMMYHWUKATHBHOW U
COLIMAJIbHOU MIPAKTHKE.

METAIIPEMETHBIE PE3YJIBbTATBI

B cocraBe meranpeaMeTHBIX PE3yIbTaTOB BBIICISIFOT 3HAYMMBIC I (POPMHPOBAHHS MHUPOBO33PEHHUS OOIICHAYYHBIC MOHSATHS (3aKOH,
TEOpHs, TIPHUHIIMII, THIIOTe3a, (aKT, CUCTEMa, MPOIECC, IKCICPUMEHT U JIPYroe.), KOTOPhIEe MCIOIB3YIOTCS B €CTCCTBCHHO-HAYYHBIX YUICOHBIX
mpeIMeTax M TMO3BOJISIIOT Ha OCHOBE 3HAHHMM M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHHWE O IIETIOCTHON HAy4YHOW KapTHHE MHpa, U
yYHHUBEpCalTbHbIE yueOHbIE AelicTBUS (TO3HABATEIbHBIE, KOMMYHHUKATUBHBIC, PETYIATUBHEIE), KOTOPBHIE 00eCednBaloT ()OPMUPOBAHUE TOTOBHOCTHU
K CaMOCTOSITEIIBHOMY IIJIAHUPOBAHUIO U OCYIIIECTBICHHUIO YICOHOM JIeATEITBHOCTH.

ITo3HaBaTebHBbIE YHHBEPCATbHBIE YUeOHbIE NelCTBHUS

ba3oBble JJoruyeckne aeMcTBUSA:

YMEHHUSI UCTIONIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHUS TIPU OCBOSHUH 3HAHUN: PACKPHIBATh CMBICI XUMUYECKUX TMOHITUN (BBIICIATH X
XapaKTepHbIe MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JPYTUMU MOHITHIMHE), UCIIOJIB30BATh MOHITHS JJIsi OOBSICHEHUS OTAEIbHBIX (DaKTOB M
SIBJICHWH, BBIOMpATh OCHOBAHMSI M KPUTEPUU IS KIACCH(PUKAIMK XUMHUYECKHX BEIIECTB W XMMHUYECKHUX PEaKIMi, YCTaHABIWBATh MPUYUHHO-
CJICICTBEHHBIC CBSI3U MEXIY OOBEKTaMH H3YYCHHs, CTPOUTH JIOTHYECKHE paCCyKIeHUs (MHIyKTUBHBIC, AEAyKTHUBHBIC, TIO aHAJIOTHH), JENaTh
BBIBOJIBI U 3aKJIFOUCHUSI,



yYMEHUE MPUMEHATh B IpOLECCe IO3HAHMsS NOHATUS (IIPEIMETHblE U MeETalpeAMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEINH,
UCIOJb3yeMble B XUMMHU, MPEOOpa30OBbIBATh IIMPOKO IPUMEHSIEMblE B XHMHHM MOJICJIbHBIE NPEACTaBICHUS — XMMHUYECKMH 3HAK (CUMBOJ
9JIEMEHTAa), XUMHUYecKas (GopMylia M YpaBHEHHWE XHUMHYECKOW peakIuu — MPU PEIICHHH Y4eOHO-NO3HABATENBHBIX 3a/ad, ¢ Y4ETOM ITHX
MOJICJIBHBIX MPEICTABICHUI BBIABIATh M XapaKTEPHU30BAaTh CYIICCTBEHHBIC NPU3HAKKM H3YYaeMbIX OOBEKTOB — XHUMHUECKUX BEIECTB U
XMMHUYECKUX PEAKIMH, BBIABIATH OOILIME 3aKOHOMEPHOCTH, HMPUYMHHO-CIEICTBEHHbIE CBS3M M NPOTUBOPEYMS B H3yYaeMbIX Ipoleccax U
SBJICHUSIX.

Bba3oBble uccienoBarenbckue 1eiCTBUS:

YMEHHE MCIIONb30BaTh IOCTABJICHHbBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TAK)KE€ B KaueCTBE OCHOBBI Ui (OPMHUPOBAHUS
TUIIOTE3BI 110 IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKIECHUN;

IpUOOpETEHUE OMbITAa 0 IUIAHUPOBAHHIO, OPraHU3allMd M MPOBEIEHHIO YYEHHUYECKHX 3KCIIEPUMEHTOB, YMEHHE HaOJII0JaTh 3a XOI0M
mporecca, CaMOCTOSTEILHO MPOTHO3UPOBATh €ro pe3ysbTaT, (hOpMyIMpoBaTh OOOOIIEHHUS M BBIBOJBI MO pe3yjibTaTaM IPOBEIEHHOTO OIIBITA,
HCCIIEJOBAHMSI, COCTABIIATH OTUET O MPOJIEIAaHHOM padoTe.

Padora ¢ unopmanmeii:

yMEHHUE BBIOMpaTh, aHAJIM3UPOBATh M HMHTEPIPETUPOBATH HMH(OPMAIMIO PA3JIMYHBIX BUAOB M (HOPM INpEACTaBICHUS, MOJIy4yaeMylo M3
Pa3HbIX MCTOYHUKOB (HAy4HO-TIOMYJIApHAs JINTEpaTypa XMMHYECKOIO COJEp)KaHus, CIpaBOYHbIE MOcoOUs, pecypchl MHTepHeTa), KpUTHUECKH
OLIEHHMBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

yYMEHHUE MPUMEHSATh Pa3IUYHbIe METO/bI M 3alIPOCHI MPH MOUCKE U 0TOOpE MH(OPMAIIMK U COOTBETCTBYIOIIMUX JAaHHBIX, HEOOXOAUMBIX IS
BBINOJIHEHUS] y4eOHBIX M IO3HABATENBHBIX 33]a4 ONpPEAEIEHHOTO THIA, MPUOOpPETEeHUE OMbITa B OOJIACTH MCIIOJIb30BAaHUS MH()OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBIaJleHNE KYIbTYPOH aKTUBHOT'O HCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BHIOUPAThH
ONTHUMaJIbHYIO (hopMy MpencTaBieHHs] MHPOPMAIMK U WJUTIOCTPUPOBATH PEIIaeMble 3aJlaud HECJOKHBIMHU CXEMaMH, JuarpamMmamu, JIpyrumMu
¢dbopmamu rpaduKu U UX KOMOMHAIUSIMH;

YMEHHE HCIOJNIb30BaTh M AaHAJIU3UPOBaTh B Ipolecce Y4eOHOW M HCCIIEOBAaTENbCKOM eATeIbHOCTH HH(GOPMAIMIO O BIUSHUU
MIPOMBIIIJIEHHOCTH, CETTLCKOTO X034MCTBA U TPAHCIIOPTA Ha COCTOSTHUE OKPY KAIOLIEH MPUPOTHON CPEIbL.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:

YMEHHMs 3a/1aBaTh BONPOCH! (B X0/€ Auaiora u (Win) AUCKYCCHH) IO CYIIECTBY 00CYXAaeMOil TeMbl, (OpMYyIUPOBATh CBOM MPEAJIOKEHUS
OTHOCHTEIILHO BBIIIOJIHEHUS NIPEIOKEHHON 3aja4n;

YMEHHUSI NIPEICTABIATh MMOJIYYEHHBIE PE3Y/bTAaThl I03HABATEIbHON AESTEIBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTaX; JEJIaTh IPE3EHTALUIO
PE3yIbTATOB BBHIMOJIHEHUS! XUMHUECKOIO IKCIEPUMEHTa (1a00paTOpHOTO OMbITa, JJAOOPATOPHOW PabOThl MO MCCIEJOBAHUIO CBOMCTB BELIECTB,
y4eOHOTO MPOCKTA);



YMEHHS Y4eOHOr0 COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HABATEIbHON M UCCIIEIOBATEILCKON ACSITEIbHOCTU IPU PELICHUH
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COIIACOBAHUS MO3ULUN (00CyXIeHUs, OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI»,
KOOpJMHALIMSI COBMECTHBIX JIEHCTBUH, OIIPEIETIEHNE KPUTEPUEB 10 OLIEHKE KaUeCTBa BBIIIOJIHEHHOM pabOThl U APYTHUE).
PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBHA:
YMEHHE CaMOCTOSITENIbHO OINpEACNATh LEIN JeATeNIbHOCTH, IUIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATH U MpPH HEOOXOAMMOCTH
KOPPEKTUPOBAaTh CBOIO JIEATENbHOCTh, BBIOMpaTh Haubosee H>(PQPEeKTUBHBIE CHOCOOBI pelieHus Y4eOHBIX M MO3HABaTENIbHBIX 3ajad,
CaMOCTOSITENILHO COCTaBIISATh WJIM KOPPEKTUPOBATH MPEAJIOKEHHBIM aIrOPUTM JEHCTBUM MPU BBIIOJHEHUH 3a/laHUui ¢ YYETOM MOJIYYEHHS] HOBBIX
3HaHUNA 00 M3ydaeMbIX OOBEKTaX — BELIECTBAaX M PEAKIUSAX, OLEHUBATh COOTBETCTBUE IOJYUYEHHOTO pe3yjbTaTa 3asBJICHHOW LI€JM, YMEHUE
HCII0JIb30BaTh U AHAJTU3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCJIOBUU 33JIaHUMN.
HNPEIMETHBIE PE3YJIbTATBI
B cocraBe mpeaMeTHBIX pE3yNbTaTOB IO OCBOCHHUIO O0OSI3aTEIILHOTO COJCpXKAHUS, YCTAaHOBIECHHOTO JaHHOW (denepanpHOi pabodeii
MPOTPaMMO#i, BBIICISIFOT: OCBOCHHBIE OOYYArOIIMMUCS HaydHbIE 3HAHHS, YMEHHUS M CIIOCOOBI JEHCTBHIA, crenududeckue s MpeaMETHOU
obmactu «XuUMUSA», BUABI JEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIpETallu, IpeoOpa3oBaHUIO0 M MPUMEHEHUIO B PAa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.
K xonny oOyuenus B 8 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YypOBHE JOJKHBI OTpa)kaTh COPMHUPOBAHHOCTH y OOydarouIuxcs
YMEHUN:
® pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHITHI: aTOM, MOJIEKYJIa, XUMUYECKUI JIEMEHT, IPOCTOE BEILIECTBO, CII0)KHOE BELIECTBO,
cMech (OJHOpOJIHAS U HEOJHOPOIHAsI), BAJICHTHOCTh, OTHOCUTENIbHASL aTOMHAsl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJIIpHAasi Macca, MaccoBas IO XMMHUYECKOTO JJIEMEHTa B COEIWHEHUU, MOJSPHBIH 00BEM, OKCHUJ, KUCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHUIATETILHOCTh, CTEMEHb OKHUCICHHS, XMUMHMUYECKas peaklus, KiacCHu(PHKaIus peakluui: peaklud COSOUHEHUS, peaKluu
pa3oKEeHUs, peakluy 3aMelleHus, peakiuu oOMeHa, 9K30- U DHAOTEPMUYECKUE peaKkluu, TErIoBoi 3(dexT peakuuu, sapo aroma,
AJIEKTPOHHBIN CJIOK aToMa, aTOMHasi OpOUTalb, paJlyC aTOMa, XUMUYECKasl CBSA3b, MOJISIpHAS U HEMOJSpHAsi KOBAJIEHTHAs CBS3b, HOHHAs
CBA3b, HOH, KATUOH, aHWOH, PacTBOP, MaccoBas J10J1s1 BeleCTBa (ITPOLIEHTHAs! KOHIEHTpAIlUsl) B PaCTBOPE;

® JUUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSATHH W TPUMEHATh OTH TIOHATHS TIPU ONHCAHUM BEUIECTB MU HX
[IPEBPAILCHU;

® HCIIOJI30BATh XMMHUYECKYI0 CUMBOJIMKY JJIsl COCTABICHHS (JOPMYJI BEIIECTB U yPaBHEHUN XUMUYECKUX PEaKIuii;

® ONpeneNsITh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHHUSX, CTETIEHb OKHCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
MIPUHA/IJICKHOCTh BEIIECTB K OMPEIEIEHHOMY KIIACCYy COSAMHECHHIA 1Mo GopMyiiaM, BU XUMUYECKOUW CBSI3U (KOBAJICHTHAS U MOHHAS) B
HEOPraHUYECKUX COCAMHEHUSX;



packpbiBaTh cMblica [lepuonnueckoro 3akona J[. M. Menneneesa: 1eMOHCTpUPOBATh TIOHUMAHUE NIEPUOJANYECKON 3aBUCUMOCTH CBOWCTB
XUMHAYECKHX JIEMEHTOB OT UX IMOJIoKeHHs B Ilepuoauueckoil cucteme, 3aKOHOB COXPAHEHHUS] MAacChl BEUIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO yUeHUsl, 3aKoHa ABOrapo;

OIMCHIBATh M XapaKTepHU30BaTh TaONU4HyI0 Gopmy llepnonnveckoil cucTeMbpl XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «nobouyHas moarpynmna (b-rpynma)y, manble u OOJbIINE MEPUOIBI, COOTHOCHTh OOO3HAYEHHMs, KOTOpPHIS
umeroTcs B Tabnmue «llepmommueckass cucrema xumuueckux siemeHToB J[. M. MenpaeneeBay ¢ UYMCIIOBBIMH XapaKTEPUCTHKAMHU
CTPOCHHUSI aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB M 3apsj Aapa, oOIIee YMCIIO AJIEKTPOHOB M pacIpelesieHHe MX 10 3JIEKTPOHHBIM
CIIOSIM);

KIaccu(UIMPOBaTh XMMHUYECKHE IEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUECKHE Peakiuy (TI0 YHUCIYy M COCTAaBY YYaCTBYIOIIUX B
peaKuu BEIIeCTB, M0 TEIIOBOMY dh(deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOICTBAa BEIIECTB DPA3JIMYHBIX KJIACCOB, MOATBEPXKAas OMHCAHUE MPHUMEpPaMU
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HMX KA4eCTBEHHOTO COCTaBa, BO3MOXXHOCTH IPOTEKAHHS XUMHUYECKHX
MIPEBPAIICHUH B PA3TUYHBIX YCIOBUSIX;

BBIUUCIIATE OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJNI0O XHMHYECKOTO 3JIEMEHTa 1Mo (GopmyIie
COEIMHEHUS], MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peakIii;

IPUMEHSATh OCHOBHBIE OIEpallMM MBICIUTEIBHONW JAEATENIbHOCTH — aHajdM3 M CHHTE3, CpaBHEHHE, 000OlIeHHe, CHUCTeMaTH3allMio,
KJIacCU(UKALMIO, BBIABICHHE IPUUYMHHO-CIEACTBEHHBIX CBSI3€M — Uil H3Yy4eHUs CBOWCTB BEIIECTB M XHMHYECKHUX pEakUuil,
€CTECTBEHHO-HAyYHBIE METO/IbI IO3HAHMS — HAOIIIO/ICHHE, H3MEPEHHE, MOJICITUPOBAaHHE, SKCTIEPUMEHT (PEaTbHbII U MBICICHHBIN);
ClleZIoBaTh MpPaBUJaM TOJb30BAHUS XUMHMUYECKOW TMOCYHOH M J1abopaTOpHBIM 000pyIOBaHHMEM, a TakXKe MpaBUiIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIHUSMH IO BBITOJHEHHIO JTA0OPATOPHBIX XMMHUYECKHX OTBITOB IO MOJNYYEHHIO U COOMPAHUIO
ra3000pa3HbIX BemiecTB (BOJAOPOAAa W KHCIOPOJa), MPHUTOTOBICHUIO PACTBOPOB C OMpEeNEHHONW MacCOBOW JIOJIEH pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M MPOBOJAUTH XUMHUUECKUE SKCIIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB MLIENOYEH U KUCIOT C MOMOILBIO
MH/IUKATOPOB (JIAKMYC, (PeHOIPTATICHH, METUIIOPAHXK U APYTHE).

K xonmy oOydenusi B 9 KJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y OOYYAIOIIUXCS

YMCHMMN:

PacKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX IOHATUN: XUMUYECKUI JIEMEHT, aTOM, MOJIEKYJIA, HOH, KATHOH, aHUOH, ITPOCTOE BEILECTBO,
CJIOJKHOE BEILECTBO, BAJICHTHOCTD, dJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKasl peaK s, XUMHAUYECKAs CBA3b, TEINIOBOU
3peKT peakuuu, MOJIb, MOJAPHBIA O0BEM, PacCTBOpP, IJIEKTPOJMUTHI, HEIIEKTPOJUTHI, HIIEKTPOJIUTHYECKAsT JAUCCOLMAIMS, PEaKIUU
HMOHHOr0 OOMEHa, KaTajau3aTrop, XMMHUYECKOE paBHOBECHE, OOpaTHUMbIE U HEOOPATUMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE



peaKuuu, OKUCIUTEIb, BOCCTAHOBUTEINb, OKUCICHUE U BOCCTAHOBIICHUE, aJNIOTPONH, aM(pOTEpHOCTh, XUMHUECKas CBSI3b (KOBaJCHTHAs,
MOHHAs, METaJUIMYecKas), KpUCTaUIMYecKasi pemérka, KOppo3us METajluIoB, CIUIaBbl, CKOPOCTh XMMHMYECKOH peakIuu, MpeaesbHO
nonyctuMmas konuentpauus [1JIK BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHMYECKUX IOHATHM W NPUMEHATHh O3TU IOHATHA NPU OINKUCAHUM BEIIECTB U HUX
IIPEBPAILICHMUI;

UCIOJIb30BaTh XMMHUUYECKYI0 CHMBOJIUKY JIJIsl COCTaBJICHHs (JOPMYJI BEIIECTB U YPaBHEHUI XUMUYECKUX PEaKIIUi;

ONpPENEATh BAJIEHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKHUX 3JIEMEHTOB B COCAMHEHUSX Pa3jIM4YHOrO0 COCTaBa, MPUHAJIEKHOCTb
BEILIECTB K OMPENEIEHHOMY KJIAcCy COEIMHEHUU 1Mo (opmyliaM, BHJ XUMHYECKOW CBSI3M (KOBAJICHTHAs, MOHHAs, META/NINYECKas) B
HEOPraHUYeCKNX COCIMHECHHSX, 3aps]l MOHA IO XUMHUYECKOH (opMyle, XapakTep Cpeabl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
COEIMHEHUH, TUIT KPUCTAIUIMYECKON pelIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMmbica [lepuoanueckoro 3akona [I. V1. MenneneeBa u 1€MOHCTPUPOBATh €r0 MTOHMMAHHUE: ONMKMCHIBATh U XaPaKTEPU30BATh
tabnuunyo Qopmy Ileproguueckoil CUCTEMBl XMMHMUYECKHUX DJIEMEHTOB: pa3iuyarh IMOHITHUS «TJaBHas moiarpymnma (A-rpymnma)» u
«moboynast moarpymnmna (b-rpynmna)», Mansie U O0JbIINE MEPUOABl, COOTHOCUTh 0003HAUEHHUS, KOTOPbIE UMEIOTCS B MEPHOIUYECKON
Ta0IUIE, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMHUUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 00IIee YUCIIO IEKTPOHOB
U pacmpeiesieHrue UX MO0 JIEKTPOHHBIM CJIOSIM), OOBSICHATEH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB 3JIEMEHTOB U UX COCTMHEHUI
B IIPEJIENIaX MaJbIX NEPUOJIOB U TJIABHBIX MOATPYIII ¢ YUETOM CTPOEHHUS UX aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUECKHUE IJIEMEHTHI, HEOPTaHWUYECKHUE BEIIECTBA, XMMHUECKUE PEAKIUU (IO YUCITY M COCTaBy YYaCTBYIOIIMX B
pEaKIuy BEHIeCTB, MO TEII0BOMY 3 (EKTy, 0 U3MEHEHHUIO CTENEHEH OKUCICHHSI XUMUYECKIX JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) oOmMEe U crnenupUuYecKrue XUMHYECKHE CBONCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, IMOJTBEPXkKAas
OnMCcaHue NPUMEPaMU MOJIEKYJISIPHBIX M HOHHBIX YPABHEHUN COOTBETCTBYIOUIMX XUMUUYECKUX PEaKLIUA;

COCTABJISITh YPAaBHEHUS 3JIEKTPOIUTHUYECKON TUCCOIMAIMU KUCIOT, IIEJ04Yed U COJell, MONHbIE U COKpAlIEHHbIE YPABHEHUS pPEaKIHil
MOHHOTO OOMEHAa, ypaBHEHHUS pEaKIUi, MOATBEPKIAIONINX CYIIECTBOBAHUE TEHETUYECKOW CBSI3U MEXKIY BEIIECTBAMU Pa3TUYHBIX
KJIACCOB;

PacKpbIBaTh CYNTHOCTh OKUCITUTEIHFHO-BOCCTAHOBUTEIHHBIX PEAKIIM TTOCPEICTBOM COCTABJICHHUS SJIEKTPOHHOTO OajaHca dTUX PEeaKIluii;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBHUCHUMOCTH OT HMX CTPOEHHS, BO3MOXXHOCTH MPOTEKAHUS XUMUUYECKHX IMpEBpallCHUl B
Pa3IUYHBIX YCIOBUSIX;

BBIYHCTIATH OTHOCHUTEIBHYIO MOJICKYISPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO IO XHMHUYECKOrO 3JieMeHTa 1o (opmyre
COEIMHEHM ], MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI 10 YPABHEHUIO XUMUYECKON pEaKIUK;



cCOONIOAaTh TpaBHia MOJIb30BAHHUS XUMHUYECKOW TOCYAOH U JIabopaTOpHBIM O0OpYJOBaHHEM, a TaKXKe MpaBWiIa OOpalieHHs C
BEILIECTBAMHU B COOTBETCTBHUU C MHCTPYKLMSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMpPAHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOro rasa);

MIPOBONTH PEAKIIMH, TIOTBEPKIAIOIINE KAaYeCTBEHHBIN COCTaB PA3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYyTEM XJIOPUI -, OpOMHUI-
, uonun-, kapobonar-, ¢ocdar-, cuiamkar-, cynbdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHMS W HOHBI H3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB;

MPUMEHITh OCHOBHBIC OIEpPallMHd MBICIUTENBHOM IESITeNbHOCTH — aHalu3 U CHHTE3, CpaBHEHHE, OOOOIIeHHE, CUCTeMAaTU3AIHIO,
BBISIBIICHUE TPUYMHHO-CIICICTBEHHBIX CBSI3€d — JJIi M3YYEHMs] CBOWCTB BEIIECTB M XUMHUYECKHX DPEAKIUN, €CTeCTBEHHO-HAYYHBIC
METO/IbI TTIO3HAHMS — HAOMIOZICHUE, U3MEPEHUE, MOJICTTUPOBAHHUE, SKCIIEPUMEHT (PealbHbIN U MBICJICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIIACC
KosuyecTBO 4acoB
Ne HaumeHoBaHue pa3jie/ioB U JyekTpoHHbIe (U(PPOBBIE)
n/n TeM MPOrpaMMBbl Bcero Konrpoapurie Hpakrieciue o0pa3oBaTesibHbIE PeCypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmmoreka [JOK
MPAKTUYECKOU JeATEIbHOCTH https://m.edsoo.ru/7t41837¢
YyeJioBeKa
12 BemrecTBa 1 XUMU4YECKHE s | bubmuoreka [JOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiime npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopona. [lonsitue 6 1 | bu6nmoreka [JOK
00 okcHax https://m.edsoo.ru/7f41837¢c
29 Bogopon. Ilonsitue o g 1 1 bubnnoreka [JOK
KHCJIOTaX M COJISAX https://m.edsoo.ru/7f41837c
)3 Boga. PactBopsl. [lonsitue 06 5 I bubnmoreka [JOK
OCHOBaHMSX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJaccChl 1 ) | bubnmoreka [JOK

HCOPTraHNYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837c

Uroro no pazgeny 30




Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1emeHToB /[. U. MenaeneeBa. Ctpoenne atoma.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aknuu

[Tepuonuueckuii 3aKOH U
31 [Tepuonuueckas cucrema - bu6mmoreka [JOK
XHUMHYECKUX dj1eMeHToB /I, 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XuMu4ecKas CBSI3b.
3.2 OKHCIUTETBHO- 8 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIBHBIE PEAKITUN
bu6mmorexa [IOK
Hroro no pasxery 15 https://m.edsoo.ru/7t41837¢
PeszepBHoe Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7t41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68 6
ITPOI'PAMME




9 KVIACC

KonunyectBo 4yacos DJIEeKTPOHHBIE
Ne HaumenoBanue
(mudpossbie)
n/  pa3sgesioB H TeM Bcer  Konrpoibu IpakTHyeck
oOpa3oBaTeJibHbIE
I MporpaMmMabl 0 ble padoThbI ue padoThbl
pecypchbl
Pa3nea 1. BemecTBo H XuMH4YecKne peakiun
[ToBTOpEHME U
yrioyoneHue bubnmoreka [JOK
1.1 3HAHUU OCHOBHBIX 5 https://m.edsoo.ru/7f41a
pazziesnoB Kypca 8 636
Kjacca
OcHOBHBIE
3aKOHOMEPHOCTH bubmmorexa [IOK
1.2 p 4 1 https://m.edsoo.ru/7f41a
XUMHYECKAX
. 636
peakuuit
DIIEKTPOTUTHYECK
ast IMCCOLIMAIIUSL. bu6mmoreka [IOK
1.3 XUMHYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Wroro no pazaeny 17
Pa3znea 2. HemMeTraabl 4 UX cOeAMHEHUS
Oo6as
iii?;:ff;;m(a bu6mmoreka [JOK
2.1 4 1 1 https://m.edsoo.ru/7f41a
sieMeHToB VIIA-
636
TPYIIIBL
T"asmoreHs!
Oo6as
KapaKTepHCTHIa BuGmorera LIOK
2.2 6 1 1 https://m.edsoo.ru/7f41a
sy1eMeHTOB VIA- 636
rpynnsl. Cepa u T
€€ coeqUHEHUS
Oobas
zzia:i:f;;“a Bu6miorexa [[OK
2.3 7 1 1 https://m.edsoo.ru/7f41a

371eMeHTOB VA-
rpymmsl. A30T,

dochop u ux

636




COCOAMHCHUA

Ob6mas
XapaKTEepUCTHKA
XUMUYECKHUX

2.4 anemeHToB [VA-
rpynnsl. Yrieposa
Y KPEMHHH U UX
COEIMHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f41a
636

Hroro no pazneny

25

Pa3gea 3. MeTaajbl M HX COeAUHEHUA

OO0mue cBoiicTBa Bubmmorexa LOK

3.1 R 4 https://m.edsoo.ru/7f41a
METaJIOB

636

Baxneiimme bubmuorexa [JOK

3.2 METaJUIbl ¥ UX 16 https://m.edsoo.ru/7f41a
COECTUHEHMS 636

Uroro no pazueny 20

Pasznen 4. Xumus u oxkpy

JKamomas cpeia

BemecrtBa n bu6mmoreka [IOK
4.1 MaTepuaibl B 3 https://m.edsoo.ru/7f41a
JKHU3HH YeJ0oBeKa 636
Uroro no pazneny 3
bu6mmoreka [IOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJIMYECTBO 68
YACOB IO

[TPOT'PAMME




INIOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
KoanuectBo yacoB
Kon
Ne TPO Tpak JIeKTPOHHBbIE HU(PPOBHIE
n/  Tewma ypoka Bcer JbH e oOpa3oBaTejibHbIE
n 0 bIe e pecypchl
padort
pao
bl
OThbI
Pa3nean 1. [lepBonavanbHble XUuMUYecKkne NOHATHA: 204
1 IIpenmer xumuun. Ponp xuMuu B KU3HU YellOBeKa. Teia U BenecTa 1
2 [TonsiTHE O METOIaX TO3HAHUS B XUMUU 1
3 [IpakTuueckas pabora Ne 1 «IIpaBuiia paboThl B 1aOOpaTOPUH U MPUEMBI | |
oOpariieHus ¢ 1adopaTOPHBIM 000PYIOBAHUEM
4 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus cMecei 1
5 [TpakTuaeckas pabota Ne 2 «Paznenenue cmecei (Ha mpUuMepe OYHCTKI | |
MTOBAapPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKHU (CUMBOJIbI) XUMHUUECKHUX 3JIEMEHTOB 1
8 IIpocThle U cnoxHBIE BELIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1
10 3aKOH MOCTOSIHCTBA COCTaBa BEMIECTB. XUMHUYecKas popmyIa. |
BasieHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB
11 OtHocuTenbHasg aToMHasi Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs Macca 1
12 MaccoBast 1011 XUMHYECKOTO DJIEMEHTA B COCIMHEHNHT 1
13 KonuuecTtBo BemectBa. Moiib. Mosnsipaast Mmacca 1
14 DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKask peaKIus 1




15 [Ipr3Haku U yCclIOBHS MPOTEKAHUS XUMUUECKUX PEaKIMi 1

16 3aKOH COXpaHEHHS MACChl BEIIECTB. XUMUYECKUE YPaBHEHUS 1

17 Brruncenust Konm4ecTBa, MacChl BEIECTBA IO yPaBHEHUAM |
XUMHUYECKHUX PEAKITHIA

18 Knaccudukanus XuMUuecKux peakiui (COeUHEHUs, Pa3I0KEeHHUS, |
3aMeIleHUsI, 0OMEHa)

19 M. B. JIomoHOCOB — yuéHblil-3HUMKI0NEAUCT. O0001IEHNE U |
CUCTEeMaTH3alusl 3HAaHHUH

20 KonTponpHas padora Nel mo Teme «BeliecTBa 1 XUMUYECKHE PEAKITUN 1

Pasznen 2. BaxxHelilue npeacTaBuTe/ i HeOPraHUu4ecKux BemecTn: 314

71 Bo3agyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — sneMeHT u |
npoctoe BeuiectBo. O30H

” dusnueckue 1 XMMUYECKHe CBOMCTBA KHCI0po/a (peakliui OKUCIICHN, |
ropenue). [lonstue 00 oxcumax

3 Crioco0b! nostyueHust KUCI0poa B 1a00paToOpyun ¥ MPOMBIIIUIEHHOCTH. |
[TpumeHnenue kucnopona

24 TenoBoit 3 (PekT XUMUUECKON peaKINK, OHITHE O TEPMOXUMHUYECKOM |
YPaBHEHHH, dK30- ¥ SHAOTCPMHUUECKUX PEAKIIHIX

)5 TornuBo (HedTh, yroib U MeTaH). 3arpsi3HeHHE BO3/1yXa, CIIOCOObI €ro |
MPEIOTBPAIIICHHS

26 [IpakTuueckas padora Ne 3 o teme «[lonmydenue u cobupanue |
KHCIIOpPOJ1a, U3yUYEHUE €TO CBOMCTBY

27 Kontponbnas padora Nel o teme "Kucnmopoz. Oxcunpl. ['openne" 1

28 Bonopon — anemeHT u nnpocroe BemecTBo. Haxoxaenue B npupoze 1

29 duznyecKue 1 XMuMHUYECKHEe CBOMCTBA Boopoaa. [Ipumenenue Bogopoia 1

30 [TonsiTHE O KMCIOTAX U COAX 1

31 Crioco0bI mosryueHust BOAOPOAa B 1ab0OpaTopuu 1

32 [Tpaktuueckas padota Ne 4 o teme «llonmydenue u cobupanue 1




BOOOpOaa, U3YUYCHUE €TO CBOMCTBY

33 Momnsipublii 00bEM ra30B. 3aK0OH ABOTAAPO 1

34 Brrancnenus 00b€Ma, KOJIMYECTBA BEIIECTBA ra3a M0 €ro U3BECTHOMY |
KOJIMYECTBY BEILECTBA WK 00BEMY

35 Beruncnenust 06bEMOB ra30B 10 ypaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA |
00BEMHBIX OTHOLIEHUH Ta30B

36 duznyeckue 1 XUMUYECKHE CBONCTBA BOJIbI 1

37 CocraB ocHoBanuil. [loHsiTHE 00 HHAUKATOPAX 1

18 Bopna xak pactBoputens. HachllieHHbIE 1 HEHACBILIEHHBIE PACTBOPBHI. |
MaccoBas 101151 BeILIeCTBa B pacTBOpe

39 [IpakTuyeckast padora Ne 5 o Teme «IIpuroToBieHne pacTBOPOB C |
onpeAeNIEHHON MacCOBOM 10JI€H PACTBOPEHHOIO BEILIECTBA»

40 Konrtponsnas padora Ne2 o teme «Kucnopon. Bogopoa. Boga» 1

41 Oxcuapl: cocTaB, K1accupUKaIys, HOMEHKIATypa 1

4 [Tonydyenre u XxuMuyecKkue CBOMCTBA KUCIOTHBIX, OCHOBHBIX U |
aM(OTEpHBIX OKCHJIOB

43 OcHoOBaHMS: cOCTaB, KIaccU(pUKaIs, HOMEHKIAaTypa 1

44 [TonyueHne n XuMU4eCKHE CBOMCTBA OCHOBAaHUHI 1

45 Kucnotsr: cocras, kiiaccudukaims, HOMEHKJIATypa 1

46 [TonmydyeHnue 1 XUMHYECKHUE CBOMCTBA KUCIIOT 1

47 Conu (cpennue): HOMEHKIIATypa, CIIOCOOBI MOTYyUYEHHS], XUMUYECKHE 1
CBOMCTBA

43 [IpakTuueckas padora Ne 6. Pemenue skcriepuMeHTaNbHbIX 337a4 110 |
TeMe «OCHOBHBIE KJIaCChl HEOPIAaHUUYECKUX COSAMHEHNUN»

49 I'enernueckas CBsI3p MEXKY KJIaCCaMU HEOPIraHUYECKUX COCIMHEHUN 1

50 O0001IeHre U cUCTEMAaTU3ALNS 3HAHUI 1

51 KonTponpHas padora Ne3 no teme "OCHOBHBIE KJIaCChl HEOPTaHUIECKUX 1

coenuHeHun"




Pasznea 3. [lepuognueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 31emMenToB /. U. MengeneeBa. Ctpoenue atoma.
XuMnueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuun: 154

5 [TepBbIie MOMBITKH KIacCU(PUKAIIMN XUMHIECKUX 371eMeHTOB. [loHsTHE O |
TPYIIIAX CXOTHBIX AJIEMEHTOB

53 Ilepuonnueckuii 3akoH u [lepruoanyeckas cucTeMa XUMUYECKHX |
sanemenToB /I. 1. Menaeneera

54 [lepuonpl, rpynmnsl, OATPYIIIbI 1

55 Crpoenue atomoB. CoctaB aTOMHBIX siaep. M30Tomnbl 1

56 CtpoeHue IEKTPOHHBIX 000JI0YeK aTOMOB 37ieMeHTOB [leproaudeckoit |
cucremsl [[. 1. Menaeneesa

57 XapakTeprucTUKa XUMHYECKOTO 3JIEMEHTA IO €T0 TOJIOKCHHUIO B |
ITepuoauueckoii cucreme J[. 1. Menneneena

53 3nauenue [leproandeckoro 3akoHa Jijisl pa3BUTHUSI HAYKH U MPAKTHKH. J]. |
N. MenpaeneeB — y4u€HbIi, IEAAror U rpakJlaHuH

59 DIIEKTPOOTPULIATETHLHOCTh aTOMOB XUMHUECKHUX JIEMEHTOB 1

60 HNonnas xumnueckas CBsI3b 1

61 KoBasieHTHAs nonsipHas XMMUYECKas CBA3b 1

62 KoBasieHTHast HenoasipHasi XMMUYECKas CBSA3b 1

63 CreneHb OKUCTIEHUS 1

64 OKHMCIHUTENTBHO-BOCCTAHOBUTENBHBIE PEAKIINH 1

65 OKHUCIUTENN U BOCCTAHOBUTEIU 1

66 Kontponbnas padota Ne4 o teme «CtpoeHue atoma. XUMHIECKast 1 1
CBSI3bY
Hror 15

67 PesepBHeIit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHHA 1

68 PesepBHbIil ypok. O00011ICHIE U CHCTeMaTH3alusl 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7




9 KJIACC

KoauuecTBO 4acoB

IIpa
Ne Kont P
KTH
0J1b
Tema ypoka Bce P YecK
n/ HbIE
ro ue
n padort
pado
bl
ThI
IloBTOpEHHne: S4
| Ilepnoanueckuii 3akoH. [lepuoanueckas cuctema XuMudeckux neMeHTos /1. 1. |
Menneneesa
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX JIEMEHTOB IEPBBIX TPEX |
IIEPUOJIOB
Knaccugukaius 1 HOMEHKIaTypa HEOpraHMYeCKUX BEIIEeCTB 1
4 Bunbl XuMu4ecKol CBA3HM U TUIIBI KPUCTAIIIMYECKUX PEIIETOK 1
O06o001eHre 3HaHUH IO OCHOBHBIM pa3jiesiaM Kypca 8 Kiacca 1
Pa3nea 1. BemecTBo u xumuuyeckue peakuum: 174
6 Krnaccudukanys XuMHUecKUX peakiyii 1o pa3Iu4yHbIM NpU3HAKAM 1
- ITonsATHE O CKOPOCTU XUMHUYECKOM peakuu. [IoHsATHE O TOMOIE€HHBIX U FE€TEPOre€HHBIX |
peakuusax
2 [TonsiTre 0 XMMHUECKOM paBHOBECHH. DAKTOPHI, BINSIONINE HA CKOPOCTh XMMUYECKOMN |
peakLyu U MOJI0KEHUE XUMUYECKOIO PAaBHOBECHUS
9 OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 1
10 Teopus snekTponuTudeckoil nuccoruanuu. CHUIbHBIE U C1a0ble SJIEKTPOIUTHI 1
11 HonHbIe ypaBHEHHSI peak i 1
12 XUMHUYECKHE CBOMCTBA KMCIIOT M OCHOBAHH B CBETE MPECTAaBICHUN 00 |

AIEKTPOJIUTUUECKON JUCCOIHAITIT




XUMHUYECKUE CBOMCTBA COJICH B CBETE MPEACTABICHUHI 00 3MEKTPOIUTHIECKOM

13 JIACCOIHAIAN

14 [TonsiTne o runponuse conen

15 O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUi

16 [TpakTudeckas pabota Ne 1. «PermieHue sKCriepUMEHTaIbHBIX 33124

17 Kontponbnas padota Nel 1o teme «IJaeKTposuTHISCKas TUCCOUanus. XMMUYCCKHE

peaxkiuu B pacTBOPAX»

Pa3gen 2. HemeTa/uibl M UX COeIUHEHUSA: 254

18 OO01mas xapakTeprcTHKa raJIOTeHOB. XMMHYECKHE CBOMCTBA HA ITPUMEPE XJIopa

19 Xnoposogopoa. CossiHas KUCIIOTa, XMMUUYECKHAE CBOMCTBA, IIOJy4YEHUE, IPUMEHEHHE

20 [IpaxTuueckas padora Ne 2 o reme «lloiaydeHue constHON KUCIOThI, U3y4YEeHUE €€
CBOMCTB»

o1 Brruncnenus no ypaBHEHUsIM XUMHUYECKUX PEaKLUi, €CJIM OJIMH U3 PEarcHTOB J1aH B
n30bITKE

22 OOm1ast xapakTepucTHKa 31eMeHTOB VIA-rpymniisl

73 AmnnorpornHbie MoAUUKAIMKU cepbl. HaxoxaeHue cepbl 1 €€ COeIMHEHU B IPUPO/IE.
XHAMHYECKHE CBOMCTBA CEPHI

24 CepoBogopo/i, ctpoeHue, Gpu3ndecKrue 1 XUMUIeCKIe CBONCTBA

25 Oxcuppl cepbl. CepHas KMCI0Ta, (PU3NYECKNE U XUMUYECKUE CBOMCTBA, IPUMEHEHUE
XUMUYeCcKHe peaklinu, JieXKallue B OCHOBE IIPOMBIIIUIEHHOTO coco0a moy4yeHus

26 CEpHOI KUCIOThl. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOIIeH cpeibl COeAMHEHUSIMU
cephl

27 Brruncnenne MaccoBOi 10U BbIX0/1a MPOAYKTA PEAKIIUN

)3 OO11as xapakTepuCcTHUKa 371€MEHTOB VA-rpynibl. A30T, paCpOCTpaHEHUE B IPUPOJIE,
¢du3nveckre 1 XUMUYECKHE CBOMCTBA

29 AMMuax, ero puznyecKrue 1 XuMUYeCKie CBOMCTBA, MOJTyYeHHE U TPUMEHEHNE

30 [Tpaktuyeckas padora Ne 3 o teme «IlomydueHue aMMuaka, U3y4eHUE €ro CBOWCTBY

31 A3oTHas KUCI0Ta, e€ GU3NIECKHUEe U XMMHUYECKHE CBONCTBA




Hcnonb30BaHre HUTPATOB U COJICH aMMOHUS B KAUECTBE MHUHEPATBHBIX YIOOPECHUH.

32 XUMHUYECKOE 3arps3HEHHE OKPYIKAIOIIEH Cpe/ibl COSTUHEHUSIMH a30Ta !

13 dochop. Oxeun dpochopa (V) u pochopHas kucnora, Gu3nIECKUe U XUMUICCKHEC !
CBOMCTBA, IIOJIy4CHHUE

14 Hcnons3oBanue ¢pocdaToB B KaUeCTBE MUHEPAIbHBIX YA00peHUi. 3arps3HeHue |
MIPUPOIHOM cpelbl hocdaTaMu

35 Yrnepos, pacnpocTpaHeHUE B MPUPOJE, PU3NUEeCKHe U XUMUYECKUE CBOMCTBA 1

36 Oxcunpl yriaepona, ux Gpu3n4eckre U XUMUYECKUE CBOWCTBA. DKOJIOTHUYECKHE |
npoOIeMBl, CBSA3aHHBIE ¢ OKcUIoM yriepoaa (IV)

37 YronbHasg KUCI0Ta U €€ COU 1

18 [IpakTuueckas padota Ne 4 o reme "Ilonydyenue yriekucioro raza. Kauectsennas |
peaxuusi Ha KapOoHaT-HOH"

39 [lepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX YTriepoaa 1

40 Kpemnuii u ero coenuHeHus 1

41 [TpakTrueckas padota Ne 5. Pernienue sxcriepuMeHTaIbHBIX 33/1a4 110 TEME |
«BaxxHelnme HeMeTaJUTbl U UX COEAUHEHHUS»

42 KonTponbnas padota No2 mo teme «BaxHeile HeMeTaIbl U UX COSTUHEHUS 1

Paznen 3. Mertasibl u ux coennneHus: 204

43 OO01mas XxapakTepucTUKa XUMUYECKUX JIIEMEHTOB — METaJUIOB. MeTayuinyeckas CBA3b |
Y MeTaJuIMuecKasi Kpuctauinueckas pemeérka. Ou3ndyeckrue CBONCTBa METaIOB

44 XUMHYECKUE CBOMCTBA METAJUIOB. DIIEKTPOXUMUYECKUN Pl HAPSHKEHU METAJIJIOB 1

45 O6mue ciocoObl nonydeHus: MmetauioB. CriiaBel. Beuncienus no ypaBHeHUSIM 1
XUMUYECKUX PEAKIIUi, €CIIH OJJUH U3 PEareHTOB COACPKUT MTPUMECH

46 ITonsATHE O KOPPO3UH METAILIOB 1

47 [I{emouHble METAJIBI 1

48 Oxcupl U TUIPOKCUIBI HATPUS U Kalust 1

49 [IlenouyHo3eMenbHBIC METAIUIBI — KAJIbIIMH U MarHuu 1

50 Baxueiinime coefMHEHNUA KaJIbINA 1




51 O06o001IeHre U cuCcTeMaTU3alus 3HaHU! 1
52 KécTtkocTh BOIBI M CITOCOOBI €€ yCTpaHEHHS 1
53 [TpakTrueckas padota Ne 6 mo Teme "JKECTKOCTH BOJBI U METOABI €€ yCTpaHEeHHs" 1
54 AnmoMuHUN 1
55 AMdoTepHbIe CBOMCTBA OKCUIA M THIPOKCHIA 1
56 Keneso 1
57 Oxkcuapl, Tusipokcuisl u conu xenesa (II) u xenesza (I11) 1
58 O000111eHIE U CUCTEMATU3aUs 3HAHUI 1
59 [IpakTuueckas padota Ne 7. Perienue skcriepuMeHTAIBHBIX 3a/1a4 110 TEME |
«BaxHenme MeTayIbl U UX COCAMHEHUS
Brruncnenus mo ypaBHEHUSIM XUMUUYECKUX PEaKLUi, €ClIi OJIUH U3 PeareHTOB JaH B
60 M30BITKE W COACPIKUT MPUMECH. BRIUMCICHHST MACCOBOM JIOJIH BBIX0/1a TIPOTyKTa 1
peakuuu
61 O06o0061eHre 1 cucTeMaTu3alus 3HaHuH 1
62 Kontponbnas padota Ne3 o reme «BakHeliine MeTauibl U UX COSTUHEHUS 1
Pa3nea 4. Xumus u okpyxkapmas cpega: 34
63 BemecTBa 1 MaTepuainsl B IOBCEAHEBHON )KM3HU YEIOBEKa 1
64 XHUMUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpeabl 1
65 Posnib XMUM B pellIeHUH YKOJIOTHUECKUX MPobeM 1
66 PesepBubIil ypok. O6001IeHNE U CHCTeMaTH3allus 3HAHUH 1
67 PezepBHblil ypok. O00011I€HNE U CUCTEMAaTH3AIHs 3HAHU I 1
68 PezepBHblil ypok. O600111I€HNE U CUCTEMAaTH3AIMs 3HAHU I 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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