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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma mo XMMHH Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsS COCTABICHA HAa OCHOBE
TpeOOBaHMH K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npexacraBieHHbix B ®I'OC OOO, a Ttakxke Ha OCHOBE (eaepanbHOW paboueit
IPOrpaMMbl BOCITUTAHUS U C YYETOM KOHLEHIMHU MPENOoJaBaHUs y4eOHOTro mpeaMeTa «XUMHUsS» B
oOpa3zoBarenbHBIX opranu3anusix Poccuiickoir @eneparum.

[IporpaMMa 10 XWUMHUU MAaéT TPENCTABICHHE O IENIAX, OOIIeH CTpareruu OO0ydeHus,
BOCIIUTAHHUSI ¥ Pa3BUTHS OOydYaIOMUXCS CPEACTBAMH y4eOHOTO TMpEAMETa, YCTaHABIUBAET
o0s13aTeIbHOE MPEIMETHOE COJIep)KaHue, MpeAycMaTpUBaeT paclpeliesieHue ero Mo KiaccaM H
CTPYKTYPUPOBAHUE MO pa3zieslaM U TeMaM MPOrpamMMBbl [0 XUMHUH, OMPEIAECISAET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTEPUCTUKU COJAEPNKAHUSA, PEKOMEHAYEMYIO IIOCIIEI0OBATEIbHOCTh H3YyYEHUS
XUMHH C YY9ETOM MEKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Iporiecca,
BO3PACTHBIX OCOOEHHOCTEH O0y4aroluXcsi, OMpeeNiseT BO3MOKHOCTH MpeAMeTa AJis pealu3alun
TpeOOBaHUN K pe3ylibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEeNbHOW NPOrpaMMbl Ha YPOBHE
OCHOBHOT0 00111er0 00pa3oBaHus, a Takke TpeOOBaHUMN K pe3yinbTaTaM 00ydeHHs XUMUU Ha YPOBHE
[ene W3Y4eHHs TIpeIMeTa H OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIBHOW JACSITEIHLHOCTH
00y4aroIIerocs Mo OCBOCHUIO YUeOHOTO CO/IePIKAHMS.

3HaHUE XHMHUHU CIY>KUT OCHOBOWM 1Js1 ()OPMHUPOBAHMS MHMPOBO33PEHHsI O00Yy4aroIerocsi, ero
IIPEJICTABICHU O MaTepUaJIbHOM €IMHCTBE MHUPA, BaXHYIO pOJIb UIPalOT (POpMUpPYEMbIE XHUMHUEH
IPEJCTAaBICHNUS O B3aMMOIPEBPALICHUAX 3HEPTUU U 00 HBOJIOLMM BELIECTB B IPUPOE, O MYyTAX
pelieHns  I00AaNbHBIX  NpOOJIEeM  YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA —  CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON U 3KOIOTHYeCcKOi 0e30MacHOCTH, MPOOIIeM 3paBOOXPaHEHUS.

I/IsyquI/Ie XHUMUH!

CIOCOOCTBYET pean3allud BO3MOXKHOCTEM Ui camopa3BUTUS M (POPMHUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001ell U (PyHKIMOHATBHOW I'PaMOTHOCTH;

BHOCUT BKJIaad B (I)OpMHpOBaHI/Ie MBIINIJICHUA W TBOPYCCKHUX CIIOCOOHOCTEH 06yqa}om1/1xc51,
HaBBIKOB UX CaMOCTOSTEILHOMN y‘I€6HOI\/'I JACATCIBbHOCTH, DKCIICPUMEHTAJIbHBIX U UCCIICA0BATCIILCKUX
yMCHHﬁ, HGO6XOI[I/IMLIX KakK B HOBCCHHGBHOﬁ JKU3HU, TaK U B HpO(i)CCCI/IOHaJ'IBHOI\/'I ACATCIIbHOCTH,

3HaKOMHT CO CHEeUU(UKON HAyYHOTO MBIIUICHHUS, 3aKIIaIbIBAET OCHOBBI 1I€JOCTHOTIO B3I
Ha €AMHCTBO IIPUPOJIBI 51 YeJI0BEKa, SIBJISIETCS OTBETCTBEHHBIM JTanoM
B (hOpMHpOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YUaIOLIUXCS;

crocoOCcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTeCTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa30BaHKe 00YJIarOIIUXCSI.

JlanHble HaAmNpaBlieHUST B OOYYEHMHM XWUMHHU OOECHEYMBAIOTCS CHEHU(PUKON COIepKaHUSI
y4eOHOTO TIPEeIMEeTa, KOTOPBIM SIBISAETCS TMEAaroruvyecky aJarnTHUPOBAHHBIM OTPAKEHHEM 0a30BOM
HAayKH XMMHUHU HA ONPEIEIEHHOM 3Tare €€ pa3BUTHA.

Kypc Xxumum Ha ypoBHE OCHOBHOro OOIIero 0Opa3oBaHHUs OpPHUEHTHPOBAH HAa OCBOCHHE
00y4aroIUMUCS CUCTEMBbI TEPBOHAYAIBHBIX TMOHATUH XHWMHUH, OCHOB HEOPraHMYECKOW XMMUU H
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX OHATHH OPraHNYeCKON XUMUH.



CrpykTypa copepskaHUs HpPOTpaMMbl 1O XMMHUU C(HOPMHpPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona k e€ umsydeHuro. ColepikaHuEe CKIAABIBAETCS W3 CHCTEMbBl IOHATHM O XHUMHYECKOM
AJIEMEHTE M BEIECTBE U CUCTEMbI IOHATHI 0 XUMUYECKOH peakuuu. O6e 3T CUCTEMBI CTPYKTYpPHO
OpPraHM30BaHbl II0 IPUHLUILY IOCIECIO0BATEIBHOTO PAa3BUTUS 3HAHMM HAa OCHOBE TEOPETHUYECKUX
IIPE/ICTAaBICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS,
— Ilepuonnueckoro 3akona /. . MenpeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;
— YYEHHUS O CTPOSHUU aTOMa M XUMHYECKOU CBSI3H,

— MpeACTaBICHUHN 00 ANEKTPOIUTHUCCKOMN AUCCOLMAIIMU BEIIECTB B pAaCTBOPax.

Teopernyeckue 3HaHMSA pPAcCMATPUBAIOTCA HA OCHOBE OMIIMPHUYECKH IIOJIYYCHHBIX W
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEJOBATEIBHO OT OJHOIO YPOBHS K JAPYrOMY, BBIIOJHSSA
¢GbyHKIMN OOBSICHEHUS W MPOTHO3UPOBAHMS CBOICTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTUYECKOTO
[IPUMEHEHHUS U MOIYYCHUS U3Y4aeMBbIX BEILLECTB.

OcBoeHue mporpamMmbl 1O XHUMHUU CIOCOOCTBYEeT (OPMUPOBAHUIO MPEJCTABICHUS O
XUMHUYECKOM COCTABJIAIOIIEH HAYyYHOM KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOUIEHUS K Hay4HOMY 3HAHHMIO M METOJIaM IO3HAaHWsS B Hayke. M3ydyenue xumuu
MIPOUCXOAUT C MPHUBJICYCHUEM 3HAHUUN W3 paHEe M3YYCHHBIX YU4EOHBIX MPeIMeETOB: «OKpYKaroIUi
MHp», «buonorus. 5—7 kiaccel» U «Pusuka. 7 Kiaccy.

[Ipn u3yuyeHUU XUMHUU MPOUCXOTUT (GOPMUPOBAHME 3HAHWNA OCHOB XUMHYECKOW HAYKH Kak
00JacTi COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKON IEATEIHbHOCTH YellOBEKa U KaK OJHOTO U3
KOMITOHEHTOB MUPOBOM KYJIbTYpHI. 3a7a4a yueOHOTO MpeMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI
XUMHUYECKUX 3HAaHUM — BaXKHEWIIUX (DaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUECKUX TOJOKCHHH,
JOCTYITHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, s3bIKa HayKH, B MPUOOIIEHUN K HAYIYHBIM
METOJIaM MMO3HAHUS TPU U3YYEHUH BEIIECTB U XUMHUUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTUU
MMO3HABATENIPHBIX YMEHUW M WX TNPUMEHEHHMHM B Y4eOHO-TIO3HABATEIbHOM U  y4eOHO-
HCCIIEIOBATENLCKON JesITeIbHOCTH, OCBOCHHH TPaBWJI 0€30MacHOr0 OOpalleHUs] C BEIIeCTBAaMH B
TTOBCETHEBHOM KU3HH.

[Ipy w3yyeHMH XMMHMHM Ha YpPOBHE OCHOBHOIO OOIIero oOpa3oBaHUS Ba)kKHOE 3HAUYEHUE
npuodpenu Takue ey, Kak:

—(bOpMI/IpOBaHI/Ie HHTCJUICKTYAJIbHO pa3BPIT0171 JIMYHOCTH, TOTOBOM K CaM006pa3OBaHI/IIO,
COTPYAHUUCCTBY, CAMOCTOATCIbLHOMY HNPHUHATHUIO pemeHHﬁ, CIIOCOOHOM AaalTUpoOBaTLCA K 6BICTpO
MCHAIOIINMCSA YCIIOBUAM KU3HU,

—HaIpaBJIECHHOCTh OOY4YeHMsI Ha CHCTEMaTHYecKoe MpHOOIIeHHe O0O0ydamluxcs K
CaMOCTOSITENIbHON TO3HABAaTENbHON JIEATENIbHOCTH, HAYYHBIM METOJaM MO3HaHUSA, (pOPMUPYIOIINM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

—o0ecrieueHre  yCIOBUM, CIIOCOOCTBYIOIIMX TMPUOOPETCHHUIO OOYYarONUMHUCS — OIIBITa
pa3sHOOOpa3HON JEATENbHOCTH, TIO3HAHUS W CaMOIIO3HAHMS, KIFOYECBBIX HABBIKOB (KIFOYEBBIX
KOMHGTGHHHﬁ), HMCIOIUX YHUBCPCAJIBHOC 3HAUCHUC JISA PA3JIMIHBIX BUAOB JACATCIbHOCTU,



—dopmupoBanue oOmIeH (QYHKIMOHAIBHOM M €CTECTBEHHO-HAYYHOH T'PAaMOTHOCTH, B TOM
qHcae YMEHUH OOBSICHATh M OICHUBATH SIBICHUS OKPYXKAIOIIETO MHUPA, MCIIONb3Ys 3HAHUS U OIIBIT,
IIOJIyYEHHbIE NPU U3YYEHUHM XUMHHM, IPUMEHATh UX IPU PELICHUU MTPOOJIEM B TOBCETHEBHOM XKU3HU
U TPYZAOBOM 1E€ATEILHOCTH;

—dopmupoBaHHe y OOYYAIOMIMXCS TyMaHUCTUYECKMX OTHOIICHWH, TMOHUMAHUS I[EHHOCTU
XUMHUYECKUX 3HAHWHA I BBIPAOOTKM O3KOJOTHYECKH I1€71ecOo00pa3HOro MOBEACHUS B OBITY U
TPYZIOBOH JEATEILHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 37I0POBBSI U OKPY)KAIOIIEH TPUPOIHON CPE/IbI;

— pa3BUTHE MOTHUBAIMH K 00yYECHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA
OCHOBE YCBOCHHSI OOIIECUYEIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduiis u
HAIpPaBJICHHOCTH JaIbHEHIIIEro 00y4eHusI.

OOmiee 4YMCIIO YacoB, OTBEACHHBIX JUIS M3YYCHHMS XMMHUU Ha ypOBHE OCHOBHOTO OOIIETO

obpazoBanusi, coctarisier 170 gacos: B 7 kiacce — 1 wac (1 gac B Heenmo), B 8 kinacce — 68 gacos (2
yaca B HeZIeN0), B 9 kiacce — 68 JacoB (2 yaca B HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

7 KJIACC
XuMus B IEHTPe €CTECTBO3ZHAHUA.
Xumus Kak yactb ectectBo3HaHud. IIpenmer xummu. HaOnromeHue M 3KCIIEPUMEHT Kak METObI
M3Y4YEHHUs €CTECTBO3HAHUS U XUMUU. MoaenupoBanue. XuMHUYecKrue 3HaKu U Gopmynbl. Xumus u
¢u3uka. ArperaTHbele COCTOSIHUS BEIECTB. XUMUs U Ononorus. KauecTBeHHbIe peakiiiy B XUMUH.
MaremMaTHKa B XMMHH.
OTtHocuTeNnbHAsE aTOMHAsA U MOJIEKYJIsIpHas Macca. MaccoBast J10J1sl 3JIEMEHTa B CII0)KHOM BEILIECTBE.
Yuctele BemecTBa U cMecH. OObeMHast 1011 ra3a B cMecH. MaccoBasi J10Jis1 BEIIeCTBa B PacTBOPE.
MaccoBas 10151 mpuMecei.
SBaeHus, npoucxXoAsIKe C BeleCTBAMM.
Paznenenune cmeceir. CriocoObl pazaeneHust cmeceil. OunbTpoBanue. AncopOuus. JAuCTHILIALNSA.
XHWMHMYECKUE PEAKINH. YCIOBUS IPOTEKAaHW XUMHYECKMX peakuuil. IIpu3Hakum XuMHUYEeCKHxX
peaKkuui.

Paccka3sbel mo xumunu.

Beinaronuecst pycckue ydeHble-XUMUKUA. Moe Jo0rMMoe XMMHUYecKoe BellecTBo. MccnenoBanus B
00J1aCcTH XUMHUYECKUX PEaKIIU.

8 KJIACC

HepBOHa‘laHLHBIe XUMHUYECCKHUEC ITOHATHSA



[Ipenmer xumuu. Posib XMMUH B KU3HU 4eOBEKA. XMMHUS B CUCTEME HayK. Tena v BEIIECTBA.
®du3nYecKre CBOMCTBA BEMIECTB. ATrperarHoe coCTossHUE BenlecTB. [loHsTHE 0 MeTOoax MO3HAHUS B
xumun. Yucrteie BemecTBa u cMecu. CriocoObl pa3ienieHus] CMeceH.

ATOMBI U MOJICKYIJIBI. Xummndeckue 31eMeHTEl. CHMBOJIBI XMMHYECKUX DJICMCHTOB. HpOCTBIe u
CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’ICKYJIHPHOC YUCHUC.

Xumuaeckas (bOpMy.]'Ia. BanenTtHoCcTh aTOMOB XMMHUUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocTaBa BCHICCTB. OtHocuTenbHas aromHass wmacca. OTHoOcHTEIbHAS MOJICKYJISIpHAasE Macca.
MaccoBas 10J1s1 XUMHAYECKOI'0 JI€MEHTAa B COSIMHCHUM.

KommuectBo BemecTtBa. Monbs. Moisipas macca. B3auMOCBsSI3b KOJIMYECTBA, MAacChl U 4YUCia
CTPYKTYPHBIX €IMHUII BemecTBa. Pacy€rel mo hopMysiaM XMMHUYECKUX COCIMHEHHH.

Ousnyeckue M XUMHUYECKHE SBICHUS. XUMHUYECKas peakuus U e€ MNpU3HaKh. 3aKoH
COXPAaHECHUS MacChl BEIIECTB. XWMHUYECKHE ypaBHeHUWs. Kiaccudukamusi XMMHYECKHX peaKIuid
(coemuHeHuUs, pa3IoKEeHHS, 3aMeIeHUs, 0OMEHA).

Xumuueckuit Ikcnepumenm:

3HaKOMCTBO C XWMHYECKOH TIOCYHOH, MpaBwiaMH paboThl B J1abopatopud U NpUEMaMu
oOpamieHuss ¢ J1abOpaTOpHBIM OOOPYAOBAaHUEM, H3y4eHHE W ONUCaHHe (U3MYECKUX CBOWCTB
00pa3I0B HEOPraHWYECKUX BEIIECTB, HAOMOAEHNE (U3NYECKUX (IIaBICHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYyINKe, KUIEHHE M KOHJEHCAIlUs BOJAbI) M XMMHUYECKUX (TOpEHHE CBeYH,
MIPOKAJIMBaHNWE MEIHOM MPOBOJOKH, B3aMMOJEHCTBHE Mela C KUCIOTOW) sIBJIEHUH, HaOltoieHue U
OINMCaHME MPU3HAKOB IMPOTEKAHUs XMMHYECKHX peakiuil (paszjokeHHue caxapa, B3aHMMOJAEHCTBHUE
CEepHOI KHCIOTBI C XJIOpUAOM Oapusi, pasnoxenHue ruapokcuna meau (II) mpu HarpeBanum,
B3aUMoOJIeHiCTBHE *kene3a ¢ pacTBopoM conu meau (II), u3ydenune cnocoOGoB pasjeneHus: cMecei: ¢
MIOMOUIbI0 MarHuTa, (pUIBTPOBAaHWE, BbIMApUBAaHUE, AUCTUIUIALINS, XpoMmaTorpadus, NnpoBeneHHE
OYMCTKM TIOBApEHHOM COJM, HAOJIOJEHHE U ONHCAaHHE pe3yJabTaTOB MPOBEJIEHHUS OIIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3/JaHIE MOENIeH MOJIEKYJI (I1apOCTEPKHEBBIX).

Ba:xneiimmue NMpEeaACTABUTE/IN HEOPraHUYE€CKUX BEIIECCTB

Bosgyx — cmech rasos. CocrtaB Bo3ayxa. Kucimopong — d21eMEHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B mpupojae, GU3NYECKHe M XUMHYECKHE CBOMCTBA (peakUMH TOPEHHS).
Oxcunpl. Ilpumenenune xuciopona. CrnocoObl MONMydeHUs KucClIopona B JabopaTopuu U
IpOMBIIUIEHHOCTH. KpyroBopor kucnopopa B npupoge. O30H — amioTponHas MoAU(UKaIus
KHCJIOPOAA.

TernnoBoit >PQexT XUMHUYECKOH peakuuu, TEePMOXUMHUYECKHE YypaBHEHHS, DHK30- U
SHIOTEPMHUUECKHE peakiuu. TOoIuMBO: yroib W MeTaH. 3arps3HEHHe BO31yXa, YCHIICHHE

MapHUKOBOTO P deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bonopon — anemeHT u npocroe BemecTBo. Haxoxaenue Bogoposa B mpupoze, Gusndeckue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CTIOCOOBI moyueHust. KuciaoTsl u conu.

Mounsipablii 00BEM Tra30B. PacuéThl 10 XUMUYECKUM YpaBHEHUSIM.



®usnueckue cBoicTBa BoAbl. Boma kak pacrBopurens. PactBopel. Haceluennele u
HEHACBIIICHHbIE pacTBOPbI. PacTBOPpUMOCTH BellecTB B BOJE. MaccoBas 10Jisl BELIECTBA B paCTBOPE.
Xumuueckue cBoiicTBa BOJbl. OcHOBaHus. Ponb pacTBOpOB B MpHUpOAEC UM B JKHU3HU YEJIOBEKa.
Kpyrosopot Bojibl B ipupoae. 3arpsa3HeHue NpupoaHbiX BoJ. OXpaHa U OUMCTKA PUPOIHBIX BOJI.

Krnaccudukanuss Heopranudeckux coeamHenuit. Oxcumpl.  Kiaccubukaims —OKCHIOB:
coneoOpa3yomue (OCHOBHBIC, KHUCIOTHBIE, aM(OTepHbIe) U HecojeoOpasyromue. HoMmeHkmaTypa
okcu10B. duU3MYecKre ¥ XUMHUECKHE CBOMCTBA OKCHIOB. [ToTydeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHUM: IIENOYM M HEPACTBOPUMbBIE OCHOBAHHUS.
Homenknarypa ocHoBaHuil. ®Pu3MYeCKHMe M XHUMHYECKHE CBOicTBa ocHoBaHuil. [lomydenue
OCHOBAaHMH.

Kucnorsl. Kmaccudpukanms kucinor. Homenkmatypa kucnor. Dusmyueckue W XHUMHUYECKHE
cBoiicTBa KUCiOT. Psag akruBHocTu MetaiuioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa cosieil. @u3znueckue 1 XuMuyeckue cBoiicta coseil. [lomyuenue coneil.
I'enernyeckas CBsA3b MEXKAY KJIaCCAMH HEOPraHMYECKUX COCIUHEHHM.
Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OIpeJeNIEHUE COAEpkKaHMUs KHUCIOpOJa B BO3JyXe, IOJIyd€HUE, cOOMpaHue,
pacrio3HaBaHME€ M M3Y4YEHHE CBOMCTB KHCIOpOJa, HAONIO/IeHHEe B3aUMOJEHCTBUS BELIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U TpPEKpallleHHs TopeHus (Mokapa), O3HAKOMJIEHHE C
oOpa3amMu OKCHJIOB M ONMCAaHUE MX CBOMCTB, MOJIy4€HUE, COOMpPaHUeE, pacliO3HAaBaHUE U U3yUCHHE
CBOMCTB BoOjOpoAa (ropeHue), B3auMojelcTBHe Bojpopona ¢ okcuaoMm wmenu (II) (BozmokHO
WCIIOIb30BaHUE BHJIEOMATEpPUAIOB), HaOIIOJeHHE OOpa3IoB BEIIECTB KOJUYECTBOM | MOIb,
UCCIIeIOBaHHE  OCOOEHHOCTEH  pacTBOpEHHMs]  BELIECTB C  Pa3jIMYHONM  pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM JOJIEH pPAacTBOPEHHOIO BEIECTBA,
B3aUMOJICHICTBHE BOJbBl C MeTaulaMd (HaTpueM U KanbliueM) (BO3MOXXHO HCHOJIb30BAHUE
BUJIEOMATEpPHUAIOB), HCCIIEJOBaHUE OOpa3l0B HEOPraHMYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB,
HaOJII0IeHNe W3MEHEHMs OKpAackd HWHAMKATOPOB B PACTBOpPAX KHUCIOT M INENOYed, H3ydyeHHue
B3aumoeiictBus okcuaa menu (1) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C METaJLIaMH, peaklui
HEUTpaIu3aluy, MOJIy4eHHEe HEPACTBOPUMBIX OCHOBAHMUH, BHITECHEHHE OJHOIO METallja JAPYrUM M3
pacTBopa COJM, pelIeHHe OSKCIEePUMEHTAJIbHBIX 3a7ad 1o TeMme «BaxHeimume Kiaccsl
HEOPraHUYECKUX COCAUHEHUN».

Ilepuoanyeckuit 3akon u Ilepuoamueckas cucremMa XuMHYecKHX djemenToB I, H.
MenneneeBa. Ctpoenue aroMoB. XuMHYecKasi CBfA3b. OKHCJIMTEIbHO-BOCCTAHOBHUTEIbHbIE
peaknnu

IlepBble MONBITKM KIAaCCU(UKALMU XMUMUYECKUX 3JIEMEeHTOB. [loHATHE O Tpynmax CXOAHBIX
AJIEMEHTOB (ILEJIOYHbIE U IEJI0YHO3EMENIbHbIE METalIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIE 00pa3ytoT aM(pOTEpHbIE OKCHJIBI U TUIPOKCH/IBI.

IIepnonnueckuit 3akoH. Ilepuoauyeckas cucrema xumuyeckux siuemMeHToB /1. M. Menneneesa.
Kopotkomnepuonnass u anmuHHOnepuonHast ¢opmbl Ilepuonudeckoil cucTEMBl  XUMHYECKHX
sanementoB [. M. MenneneeBa. [lepuonapl u rpynmbl. @U3NYECKHI CMBICI MOPSIKOBOTO HOMEpPA,
HOMEPOB MEPUO/IA U TPYMIIBI JIEMEHTA.



Crpoenue atomoB. CoctaB aToMHbIX siiep. M3oTomnbl. DnexkTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
00010uek aToMOB TiepBbIX 20 xuMHuUueckux anemMeHToB [lepuoanyeckoit cucremsr . 1. Menpeneena.
XapakTepuCTUKa XMUMHUYECKOIO 3JIEMEHTA 0 €ro mnojiokeHuto B llepumommyeckon cucreme /.
. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUsl paJuyca arOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoguueckoro 3akona u Ilepuoanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB JIJIs
pa3BuTHUs Hayku U npakTuku. [[. 1. MenaeneeB — y4€HbIN U rpak1aHUH.

Xumnueckas cBsi3b. KoBasieHTHast (MOsipHAst ¥ HETIOJISIPHAs) CBS3b. DJIEKTPOOTPUIIATEILHOCTh
XUMHUYECKUX 2JIEMEHTOB. FIOHHAs CBS3b.

Crenennb okucieHust. OKUCIUTEIBHO-BOCCTAHOBUTEIbHEIC pCaKnuu. Hpoueccm OKHUCJICHHUA U
BoccTaHOBJICHHS. OKHMCIUTEIIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm.
HU3YUCHUC 06pa3u013 BCIICCTB MCTAIJIOB U HCMCTAJLJIOB, B3aHMOﬂeﬁCTBHC THAPOKCHIA IMHKaA C

pacTBOpaMM KHMCIIOT U LIEI0YEH, IIPOBEACHUE ONBITOB, MIUTFOCTPUPYIOIIUX ITPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peaKkil (rOpeHue, peakiuy pa3aokKeH!s, COSAUHEHUS).

Mesicnpeomemmnie céasu

Peanu3zanus MeXNpeaMETHBIX CBA3EH MPU U3YYEHUN XUMHU B 8 KJIaCCE OCYILIECTBIISIETCS YEPE3
UCMOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaK W MOHATUH, SBISIOIIUXCS
CUCTCMHBIMHU IJId OTACIIBHBIX MPECIMETOB €CTCCTBCHHO-HAYYHOI'O ITUKIJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TOHSTHUS: HAYYHBIM (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIU3,

CHUHTC3, KJ'IaCCI/I(I)I/IKaI_II/I}I, NEpUOANYIHOCTD, Ha6J'IIO,Z[eHI/Ie, 9KCIICPUMCHT, MOJACIIUPOBAHUEC, U3MCPCHHUC,
MOJCIb, ABJICHUC.

®usuka: wmarepus, aToM, DJJIEKTPOH, MNPOTOH, HEWTPOH, WOH, HYKIHJ, HW30TOIbI,
PaIMOaKTUBHOCTh, MOJICKYJIa, DJEKTPUUYCCKUM 3apsiji, BEMIECTBO, TENO, OO0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (PM3MUECKHUe BETUIUHBI, €IUHUIIBI H3MEPEHUS, KOCMOC, IJIAHEThI, 3BE3/IbI,
CounHize.

buonorust: potocuntes, npxanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOJBI, MOJIE3HbIE UCKOMaeMble,
TOILTUBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo M XUMHYeCKasi peaKIust

[Tepuonuueckuii 3akoH. [lepuoguueckas cucrtema xumuueckux snementoB 1. . Menpgeneesa.
CTpOeHI/Ie aTOMOB. 3aKOHOM€pHOCTI/I B N3MCHCHUU CBOﬁCTB XUMHNYCCKUX DJICMCHTOB HCpBBIX TpéX



nepruoaoB, Kajivsd, KajJlbLUA U HX COC,HI/IHGHI/II\/JI B COOTBCTCTBHU C IIOJTOKCHUEM OJICMCHTOB B
HepHOHquCKOﬁ CUCTEME U CTPOCHUEM X AaTOMOB.

CtpoeHue BellecTBa: BHUAbl XUMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKON CBSI3H.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPTaHUIECKUX BEIIECTB. XMMHUECKHUE CBOMCTBA BEIIECTB,
OTHOCSILUMXCA K pa3jIMYHbIM KJaccaM HEOPraHMYECKUX COEAUHEHMM, TE€HETHUYECKasl CBS3b
HEOPraHUYECKUX BEIIECTB.

Krnaccudukanus XMMUYeCKHMX peaklMid MO pa3iuYHbIM MpHU3HaKaM ([0 4YHUCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEIJIOBOMY d(PQEKTyY, 0 U3MEHEHUIO CTETNICHEH OKHCICHUS
XUMHUYECKHUX DJIEMEHTOB, IO 00PaTUMOCTH, M0 YYacTHUIO KaTaau3aropa). DK30- U SHIOTEPMHUECKHE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

[lonatne o ckopocTH XUMHYecKOW peakuuu. lloHsiTHe 00 OOpaTHMMBIX W HEOOpaTHMBIX
XUMHUYECKUX peakuusx. [loHaTHe 0 roMOreHHsIX U rereporeHHslx peakuusx. Ilonarue o xartanuse.
IlonsiTne 0 XxuMHU4YeCcKOM paBHOBecHH. DAaKTOPHI, BIUSAIOMIME HA CKOPOCTh XUMMHUYECKON pEaKkLMH U
I10JIO)KEHHE XMMHUYECKOTO PABHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE  pEAKLMU, JJIEKTPOHHBIA  0OajaHC  OKHCIUTENbHO-
BOCCTAaHOBUTENbHOW peakuuu. (COCTaBlI€HHE ypPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKImii ¢ UCIIOJIb30BAaHUEM METO/1a dJIEKTPOHHOTO OanaHca.

Teopust >MEKTPOTUTHUECKON AMCCOLMAIMM. ODIEKTPOJIUTHI W HEAJIEKTPoJIuThl. KaTnowsl,
aHMOHBI. MeXaHU3M JIMCCOLMALUU BELIECTB C PAa3IMYHBIMU BUIAMU XUMHUYECKOW CBsi3u. CTeneHb
nucconuanui. CHIbHBIE U c1a0ble 3IEKTPOJIUTHI.

Peakuuu moHHoro oOGmeHa. YcioBUS NPOTEKaHUs pPEAKIMI HOHHOIO OOMEHa, IOJIHbIE U
COKpalI€HHbIE HOHHbIE ypaBHEHMsI peakuuil. CBONCTBAa KHCIIOT, OCHOBaHMM M coJied B CBeTe
NPEJCTaBICHUN 00 3EKTPOIUTHYECKON nucconuanuu. KauecTBeHHble peakiiuu Ha HOHBI. [loHATHE
0 TUJIPOJIU3E COJIEH.

Xumuueckuii IKCnepumenm:.

03HAaKOMJIEHHE C MOJIEJIIMU KPUCTAIIMYECKUX PEIIETOK HEOPraHNYECKUX BEIIECTB — METAIJIOB
U HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BeIIeCTB (XJOpuJa HaTpHs), HCCIEeJOBaHUE
3aBHUCHUMOCTH CKOPOCTH XMMHUYECKON peakIMK OT BO3/IEUCTBUS Pa3IMUHBIX (JaKTOPOB, HCCIIEIOBAHNE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpOIECCa AUCCOLMALMM KUCIOT, ILIEIOYEed M coJied
(BO3MOYKHO HCIIOJIb30BAHHUE BUJIEO MAaTEPHUAIIOB), TPOBECHHUE OIBITOB, MWILTIOCTPUPYIOIIUX MPU3HAKI
NPOTEeKaHMs peakIMii HOHHOTro oOMeHa (0Opa3oBaHME 0CaJIKa, BIJENICHHE ra3a, 00pa3oBaHKe BOJIbI),
OTBITOB, WUTIOCTPUPYIOIIUX TPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (TopeHue,
peakuuu pasioKEHUs, COECIUHEHMS), pPAacClO3HABAaHUE HEOPraHMUYECKHUX BEUIECTB C IOMOIIBIO
KaueCTBEHHBIX PEaKIIUii Ha HOHBI, pellleHNe SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemeranibl U X coeMHeHUSs
OOmrast XxapakTepucTUKa ranoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE CTETICHU

okucaeHusi. CtpoeHne W (U3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTCHOB. XHUMHUUYECKHE
CBOMCTBa Ha HpUMepe xjopa (B3aUMOJAEHCTBHE C METAUIAMH, HEMETaUlaMH, LIEI0YaMH).



XnopoBogopoa. CosstHasi KHUCIIOTa, XMMHUYECKHE CBOWMCTBA, MOJydeHHE, NMpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPOAA HA OPraHM3M YejgoBeKa. BakHellnue XJIopuapl M HX HaAXOXKICHUE B
MPUPOJE.

OOmass  xapakrepuctuka 31eMeHTOB VIA-rpynmbel.  OCOOCHHOCTH  CTPOEHHUS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHune M (u3nyeckue CBOWCTBA IMPOCTBHIX BEIIECTB —
KHUCJIOPOAA U Cepbl. AJJIOTPOITHBIE MOTU(BHUKAIIMK KUCIOPOJa U cepbl. XUMUYECKHUE CBOMCTBA CEPHI.
CepoBosiopofi, cTpoeHHe, (PU3NUECKUe U XUMUYecKrue cBOMCTBA. OKCHUIBI Cepbl KaK MpeiICTaBUTEIH
KHUCIOTHBIX OKcuaoB. CepHas Kuciora, (u3nyeckne M XHMMHYECKHE CBOicTBa (oOImme Kak
IIPEJCTaBUTEII KJlacca KHUCIOT U crneuuduyeckre). XUMUUECKUE PEakLuy, JIeKallue B OCHOBE
MPOMBIIIICHHOTO croco0a MoidydeHus cepHoil kucioTsl. [lpumenenue cepnoit kucnotsl. Comu
CEepHON KUCIIOTHI, KaUeCTBEHHasl peaklus Ha cyiabdaT-uoH. HaxoxneHnue cepbl U €€ COeJMHEHUN B
npupoae. XMMUYECKOE 3arpsi3HEHNUE OKPYXKAIOUIEeH cpe/ibl COeAMHEHNUAMHU Cepbl (KUCIOTHBIE 10K/,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 Mpel0TBpaILEeHHS.

OOmast  xapakTepucTuka »jeMeHTOB VA-rpynmbl. OCOOEHHOCTH  CTPOEHHS  aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIECHUA. A30T, paCpOCTpaHEHUE B NMPHUPOJIE, (PU3NUECKHE U XUMUUECKUE
cBoricTBa. KpyroBopoTr a3ora B mpupoje. AMMHUAK, €ro (U3UYECKHe M XHMHUYECKHE CBOWCTBA,
nojydeHue u npuMmernenue. Coiau aMMOHMS, UX (PU3NYECKHE U XUMHUUYECKUE CBOWCTBA, IPUMEHEHUE.
KadecTBeHHast peakuus Ha MOHBI aMMOHHS. A30THAas KHCJIOTa, €€ MONy4YeHHe, (PU3MYECKHe |
XMMUYEeCKHe CBOHcTBa (oOmMe Kak HpeACTaBUTeNs Kilacca KHCIOT M creruduyeckue).
Vcnonp30BaHne HUTPATOB M COJIEH aMMOHHMS B KaueCTBE MHUHEPAJIBHBIX YHAOOpeHHH. XUMHUYEeCKOoe
3arps3HEHUE OKpY’KaloIlel cpe/ibl COEAMHEHUSIMH a30Ta (KUCIOTHbBIE JOXK/IU, 3arpsi3HEHUE BO3/1yXa,
nouBbl ¥ BoJ10éMOB). Docdop, amnorponnsie Moaupukanuu pocdopa, puznyeckue U XUMHYECKUE
cBoiictBa. Okcupg ¢ochopa (V) u dochopnas kucnora, (puzndyeckue U XMMHUYECKHE CBOMCTBA,
nosiyuenue. Mcnonb3oBanue GpochaTroB B KaUeCTBE MUHEPATBHBIX YI0OPEHUH.

O6mass  xapakrtepuctuka 3yeMeHToB [VA-rpynnbl.  OCOGEHHOCTH  CTpPOEHHS  aTOMOB,
XapaKTepHbIe CTENEHU OKHCICHMA. YTJepoJ, aUIOTPONHble MOAM(DUKALNU, PAacCHpOCTPAHEHHUE B
npupone, Gpusndeckne M XUMHUYECKHe cBOicTBa. AncopOuus. KpyroBopor yriepona B HpHpoOJeE.
Oxcunpl yriepoia, UX (U3MYECKHEe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha KHMBBIE OpraHU3MBI,
MOJy4YeHHEe W TNPUMEHEHHE. DKOJOrm4Yeckue mnpoOsieMbl, CBsi3aHHbIe ¢ okcumoM yriepoaa (IV),
TUIIOTE3a INI00ANTbHOTO MOTEIUICHUs KIMMaTa, NapHUKOBBIN 3(dekT. YronpHas KUcaoTa 1 e€ conu,
ux (1)I/I3I/I‘-ICCKI/IG U XUMHNYECCKHEC CBOﬁCTBa, MOJIYUCHHUC U MMPUMCHCHHC. KauecTBennas peaKkuusg Ha
KapOoHaT-MOHBL. Vcronp30BaHue KapOOHATOB B OBITY, MEAMLIMHE, MTPOMBIIIJICHHOCTH U CEIbCKOM
XO3SHCTBE.

[lepBoHayanbHble TOHATHS OO0 OpPraHMYECKHUX BEHIECTBAX KaK O COEIMHEHUSX Yriiepoja
(MeTtaH, 3TaH, 3TWJIEH, alleTUJIEH, ATAHOJ, TIULEPUH, YKCyCHas KucioTa). [IpupoaHbpie UICTOYHUKT
YIJI€BOI0POIOB (YTroJib, IPUPOIHBIN Ta3, HEPTh), MPOAYKTH UX MepepaboTku (OCH3MH), UX POJb B
ObITy M mpoMbIIIeHHOCTH. [loHSATHE O OHOJIOrMYecKH Ba)KHBIX BEIECTBAX: JKUpPax, Oenkax,
yIJI€BOJaX — M HX poOJIM B JKU3HM uYelOBeKa. MaTepuanbHOe €IMHCTBO OPraHM4ecKUX U
HEOPraHMYECKUX COCAMHEHUH.

Kpemuuii, ero ¢pusndeckne u XuMHYECKHUE CBOMCTBA, MOJTyyeHUe U npuMeHeHue. CoeTuHeHHs
KpemHus B npupone. OOmme mpencrasienus o6 okcuae kpemuus (IV) u kpeMHHEBOH Kuciore.
Cunukatel, HMX HCIOJIB30BaHUE B OBbITY, B INPOMBIIIICHHOCTU. BaxkHelilmme CTpOUTENbHbIE
MaTepuabl: KepaMmHKa, CTEeKJIO, LIeMEeHT, OeToH, xene300eToH. [IpoOmembr Oe3omacHOro
UCIOJIb30BAHUS CTPOUTENBHBIX MaTEPUAJIOB B IOBCETHEBHOM JKHU3HU.



Xumuueckuii IKcnepumenm:

u3yueHne oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOM KHCIIOTBI, MPOBEACHUE
KAueCTBEHHBIX pEaKIui Ha XJOPUA-HUOHBI M HAOIIOJIEHWE TMPU3HAKOB HMX MPOTEKAHUS, OIMBITHI,
oTpakaromue (QpU3NUECKUe W XHMHYECKHE CBOMCTBA TaJOr€HOB M HMX COEAMHEHHH (BO3MOXKHO
UCIOJIb30BaHUE BHUIEOMATEPUAIOB), O3HAKOMIIEHHE C O00pa3lamMHu XJIOPUIOB (TaJIOT€HUIOB),
O3HAaKOMJIEHHE ¢ oOpa3uamMu ceppl U €€ COeAMHEHUsSMH (BO3MOXKHO  HCIIOJIb30BAHUE
BUJICOMATEpHANIOB),  HaOmIOJeHWEe  mpolecca  OoOyrJiMBaHUsA ~ caxapa  HOJI  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTBHI, M3yYCHHE XHMHYECKHUX CBOMCTB pa30aBIIEHHOW CEpHOM
KHCIIOTHI, TPOBEJACHHE KAueCTBEHHOM peakuuu Ha cynb(paT-MOH W HaONIOJIeHHE MpHU3HaKa eé
MPOTEKaHMs, O3HAKOMJICHHWE C (PU3MYECKMMH CBOHCTBaMHU a30Ta, ¢ocopa M MX COCTUHEHUIH
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEPUAIOB), 00pa3laMu a30THBIX U (OCPOPHBIX YAOOPEHU,
MOJTy4YeHre, COOMpaHue, pacrio3HaBaHUE U M3YYCHHE CBOMCTB aMMHAKa, IPOBEJICHNE Ka4eCTBEHHBIX
peakuuii Ha MOH aMMOHUA U pochaT-uoH U U3ydeHHE MPU3HAKOB UX MPOTEKAHMs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOW A30THOM KHCJIOTBHI C MeIbl0 (BO3MOXHO HCIIOJIb30BAaHHE BUICOMATEPHAJIOB),
M3Y4YEHHE MOJeNell KPUCTAJUIMUECKUX peIETOK anmasa, rpadura, ¢yiniepeHa, O3HaAKOMIIEHUE C
MPOIeCCOM  aacOpOLMU  pPacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YITIEM U yCTPOMCTBOM
MIPOTUBOTa3a, TOJy4YeHHe, COOMpaHue, pPAclO3HABAHHE W HM3yYEHHE CBOMCTB YIJIEKHCIIOrO rasa,
MPOBE/ICHNE KAYeCTBEHHBIX peakiMii Ha KapOOHAT M CWJIMKAT-UOHBI M W3YYEHHE IMPHU3HAKOB HX
NPOTEKaHHs, O3HAKOMJICHHE C MPOAYKIMEH CHIMKATHOW MPOMBIIUICHHOCTH, pPEUICHUE
AKCIIEPUMEHTATBHBIX 3a7a4 1o TeMe «BakHel1re HeMeTallIbl U UX COeAUHEHUS.

MeTaJiibl 41 UX COETMHEHUS

OO1m1ast XapakTepUCTUKA XUMHUUECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM MX TOJIOKEHUS B
[Tepuonnueckoit cucreme xumuyeckux »djiemMeHTOB JI. WM. MennmeneeBa W CTpOEHUS AaTOMOB.
CrpoeHne MeramioB. Meramnnueckas CBSI3b M METAIMYECKas KpPUCTAJNIMYECKas pPELIETKA.
DNEeKTPOXUMHUYECKUHN sl HAMPsDKEHU MeTauioB. U3nyecKre U XUMUUECKHE CBOMCTBA METAJINIOB.
OOmme crnocoObl momydeHus: MeTauioB. [loHATHE O KOPPO3UM METAUIOB, OCHOBHBIE CHOCOOBI
3alUThI UX OT Koppo3uu. CruiaBsl (CTaib, YyryH, JOPATIOMUHNAN, OpOH3a) U UX IPUMEHEHHUE B OBITY
Y IPOMBIILIEHHOCTH.

[Ilemounble MeTaJUIBL: TOJIOKEHUE B lleproaudeckon cucTeMe XMMHYECKUX DJIEeMEHTOB /Jl.
N. MenneneeBa, CTpOCHHE HUX aTOMOB, HaXOXACHUE B mpupoac. PuU3NUeCKUE U XUMUYECKHE
cBoiicTBa (Ha mpumepe HaTpus U Kanus). OKCUABl U THAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAUIOB U UX COCIUHEHUM.

[IlenouyHo3emenbHbBIE METAUIBI MarHUW W KallbLiMi: moJsioxkeHue B Ilepumonnueckoil cucreme
xuMHueckux nsnemeHtoB [[. M. MenneneeBa, CTpOEHHME HX aTOMOB, HAXOXKICHUE B MPHUPOJE.
dusznueckue M XUMHYECKHE CBOICTBA MarHusi M Kaiblus. BakHeWllne COeIMHEHHUS KalbLus
(oxcua, THAPOKCH I, coytr). JKECTKOCTD BOJIBI U CIIOCOOBI €€ yCTpaHEHH .

AmomuHuil: mnonoxenne B Ilepmonnueckol cUCTEME XUMHUYECKMX 3JeMeHTOB /.
N. MenneneeBa, CTpOCHUE aToMa, HaxOXkJAeHUE B npupone. Pusndyeckue U XUMHUYECKUE CBOMCTBA
anmoMuHMS. AM(OTEpHbIE CBONCTBA OKCHJIA U THIPOKCHIA aTIFOMUHHUS.

Keneszo: nonoxenne B [lepnoanueckoit cucreme xumuyeckux sneMmenToB J[. M. Menpaeneena,
CTpOEHHE aToMa, HaXxOoXxjeHue B mpupojae. Ousnyeckue u XuMUUYECKHE CBOMCTBA kene3a. OKCHUIBI,
ruapokcu bl ¥ conu xxenesa (1) u xxenesa (I1), ux cocras, cBOMCTBA U MOTYyYEHUE.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ 00pa3llaMH METAJUIOB M CIUIABOB, X (DU3MYECKMMH CBOWCTBAMHU, M3yUCHHE
pe3yabTaTOB KOPPO3HH METANIOB (BO3MOXKHO HCIOJh30BAHUE BHICOMATEPHUAIIOB), OCOOCHHOCTEU
B3aMMOJICHCTBUS OKCHJIA KaJbIU H HATPHSI C BOJOH (BO3MOXHO HCIOJIb30BAHNE BUACOMATEPUATIOB),
UCCIIC/IOBAaHUE CBOKMCTB JKECTKOW BOJBI, TpOIECCA TOPEHHUsS Kele3a B KHUCIOpone (BO3MOXKHO
UCIIOJIb30BaHNE BUACOMATEPUATIOB), MPU3HAKOB MPOTEKAHHWS KAYECTBEHHBIX pEaKIUid Ha HOHBI:
MarHus, Kajublius, amoMuHus, nuHka, sxkenesa (II) m xemesa (III), memu (II), Habmonenuwe wu
OMHMCAaHUE TPOIECCOB OKPAIIMBAHWS TUIAMEHW WOHAMU HATPHs, Kallusg W Kalblus (BO3MOXKHO
WCIIOJIb30BaHUE BUJICOMATEPHAJIOB), UCCIIEIOBaHHE aM(DOTEPHBIX CBOMCTB TMIPOKCHIA AIFOMUHUS U
THJIPOKCHU/IA IIMHKA, PEIICHHE SKCICPUMEHTAIBHBIX 3a/7au Mo Teme «BakHeWIme MeTaulbl U HUX
COCIMHCHUS.

X¥MHUS U OKpYKAKLIas cpeaa

BemecrBa u Marepuanbsl B IIOBCEJHEBHOM >KM3HM 4YellOBEeKa. be3onmacHoe MCIoJIb30BaHUE
BEUIECTB W XHMMHUYECKUX peakiuii B ObiTy. IlepBas momouis npu XUMUYECKHX OXKOrax u
OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karoulell cpeabl (IpeaenbHas IO0MyCTUMasi KOHIIEHTpaIus
Beniects, qanee — [1JIK). Ponb XxumMuu B pemieHnu 3K0I0THYeCKUX MPooIieM.

Xumuueckuit Ikcnepumenm:
n3ydeHne o0pasIoB MaTepuasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIE MaTEPUAIBI).
Meoscnpeomemnwie ceasu

Peanuzanus MCKIIPECAMETHBIX CBsI3ei IIpu U3YyUCHUH XUMHUU B 9 kmacce OCYHICCTBJISACTCA YCPE3
HUCIIOJIB30BaHHUE KakK 06HII/IX €CTCCTBCHHO-HAYYHbIX HOHﬂTHﬁ, TaKk " HOHSITHfI, SABJIAFOIIINUXCA
CUCTCMHBIMHU IJId OTACIIBHBIX IPCAMETOB €CCTCCTBCHHO-HAYYHOI'O THUKIJIA.

O6IJ_II/IC CCTCCTBCHHO-HAYYHBIC IMOHATHUA: Hay‘lHBIfI (l)aKT, runoTesa, 3aKOH, TCOpus, aHaJIn3,
CHUHTCE3, KJ'IaCCI/I(bI/IKaHI/IH, MNEPpUOANYIHOCTD, Ha6J'IIOI[eHI/I€, SKCIICPUMCHT, MOJACIUPOBAHUEC, USMCPCHHUC,
MOACIb, ABJICHUC, HapHI/IKOBHﬁ 3(1)(I)CKT, TCXHOJIOTHA, MATCpUAJIbI.

®dwuzuka: wmarepusi, aToM, OJJEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIbI,
PaIMOaKTUBHOCTH, MOJIEKYJa, STIEKTPHUUECKUIA 3aps/l, TPOBOJIHUKH, TOTYIPOBOJIHUKH, TUIICKTPUKH,
(hoTOdNIEMEHT, BEIIECTBO, TeI0, OOBEM, arperaTHOe COCTOSTHME BEIIeCTBA, Tra3, pacTBOD,
PacTBOPUMOCTD, KPUCTAIIIMYECKAs PEIIETKA, CIIIaBhl, ((U3NYECKUE BEIMYUHBI, €AMHUIIBI U3MEPECHHUSI,
KOCMHUYECKOE TTPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunres, abixaHnue, Ouocdepa, sKocHCTEMa, MHUHEpaJIbHbIE YI00peHus,
MHUKPO3JIEMEHTBI, MAKPOIIEMEHTHI, TUTATEIIbHBIE BELLIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaANIbI, TOPHBIE MOPOJIBI, MOJE3HBIE HCKOMAeMbIe,
TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JImuHOCTHEIC pE3yiabTaThl OCBOCHUA  IIPOrpaMMbl  OCHOBHOT'O 061uer0 O6p330BaHI/I5I
JOCTUT'AaOTCA B XOAC 06yLICHI/I${ XUMHHU B €JHHCTBEC yqe6H0171 M BOCITMTATEILHOMN JACATCIIBHOCTH B
COOTBCTCTBHUU C TpaJUIITMOHHBIMU pOCCHfICKPIMPI COIMOKYJIbTYPHBIMH W AYXOBHO-HPABCTBCHHBLIMU
OCHHOCTSAMU, IIPHUHATBIMU B O6H.[CCTBC InpaBujaMM MW HOPMaMH IIOBCIACHUA U CHOCOGCTBYIOT
nmponeccaM CaMOIIO3HAHUA, CaMOPA3BUTHUA U COLITMAJTIM3alluU 06yqa10mnxc;1.

JImgHOCTHEIC pe3yiabTaTbl  OTpaAXAarOT T'OTOBHOCTH 06yqa}01u1/1xca PYKOBOJACTBOBATLCH
CHCTEMOM ITO3UTHUBHBIX OECHHOCTHBIX OpI/IeHTaI_[I/Iﬁ U paCllupCHUC OIIbITa JACATCIIbBHOCTH Ha eé
OCHOBE, B TOM 4YHUCJIC B HaCTHU:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

[IEHHOCTHOTO OTHOIICHHUS K OTCUYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY M HAYIHOMY
HACJICIUIO, TOHUMAHMS 3HAYCHHWS] XHMHYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIQJICTh JOCTOBEPHON HH(pOpPMAIUCH O MEPEIOBBIX JAOCTHIKCHHSIX W OTKPBITHIX
MHUPOBOH M OTCUECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOHCTBE MHpa
1 00ILIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

MPEICTABICHUS O COLMAIBHBIX HOpPMax W MpPaBWJIAX MEXIMYHOCTHBIX OTHOLICHUN B
KOJJIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B  OOIIECTBEHHO TOJE3HOH, y4eOHO-
HCCIIEI0BATENbCKOM, TBOPYECKOW M JPYTMX BHIAX JAESITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH JEsTeNbHOCTU TMPHU BHINOTHEHUH YYEOHBIX, MMO3HABATEIbHBIX 3a7a4, BBIIOJHEHUU
XUMHUYECKUX SKCIEPUMEHTOB, CO3/IaHUHM YU4E€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIITH B TIpoIiecce ITON yueOHON AesITeNbHOCTH, TOTOBHOCTH OLIEHHUBATh CBOE MOBEACHUE U
MOCTYNIKM CBOMX TOBApHIIEH C MO3WLIHMH HPABCTBEHHBIX W IMPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA

MHUPOBO33PEHUYECKHE MPEACTABICHUS O BEILECTBE U XUMHUUYECKOU PEaKLMU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKM M COCTABJISIOIINE OCHOBY IS NOHMMAaHUS CYIIHOCTH
HAy4YHOH KapTHHBI MHpa, TNPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX DPAa3BUTHUS TNPHPOJIBL,
B3aMMOCBS35IX YEJIOBEKA C IPUPOTHOM CPEIoi, O POJIM XMMHUH B TO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

[TI03HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA IIOJYyYEHHWE HOBBIX 3HAHUUW IO XHMHH,
HeoOXonuMble Uil OOBSICHEHHS HaONIOIaéMBbIX MIPOIECCOB U  SIBJIEHUM, I103HABATEIbHOM,
MH(POPMAIIMOHHON M YUTATENbCKOM KYJIBTYpHI, B TOM YHUCII€ HaBBIKOB CaMOCTOSATEIBbHOM paboThI ¢
y4eOHBIMM TEKCTaMH, CIPABOYHOW JUTEPaTypoil, ITOCTYMHBIMH TEXHHUUYECKUMHU CpEICTBaMU
MH(POPMALIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYYEHHUIO U TMO3HAHMIO, JIIOOO3HATENBHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHNIO, TPOEKTHONH M HCCIIEIOBATEIILCKONW AEATENBHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;



4) hopMupOBaHNS KYJIbTYPbI 310POBbS:

OCO3HaHUE LIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 37I0POBbIO, YCTAHOBKU Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUI U HENPUATUE BPEAHBIX MPUBBIUEK (YHOTpeOIeHUS
QJIKOTOJIsI, HApKOTHKOB, KYpPEHHUs), HEOOXOIMMOCTH COOJIOJCHHUS TpPaBWI OE30MacHOCTH IPHU
oOpallleHuU C XUMUYECKIMH BEILIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOro BOCIIMTAHUS:

MHTEpPEC K MPAKTUYECKOMY M3YYEHHUIO Mpodeccuii M TpyAa pa3iMyHOro poja, YBaKEHHE K
TPYLy U pe3ylbpTaTaM TPYJOBOH JNESATEIBHOCTH, B TOM YHCJIE Ha OCHOBE IIPUMEHEHHS MPEIMETHBIX
3HAHUHU 110 XUMUH, OCO3HAHHBIN BBIOOp MHAMBUAYAIbHON TPAEKTOPUH MPOJOJIKEHUS 00pa30BaHus C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTHM K XUMMH, OOLIECTBEHHBIX MHTEPECOB MU
noTpeOHOCTEH, yCHemHol npopecCHOHATBHON NEeSITEIbHOCTH U Pa3BUTHS HEOOXOAWMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(ECCHOHANBHOM cpefe;

6) 9KOJIOrHYECKOT0 BOCIIUTAHHUSI:

9KOJIOTHUYECKU I1elecoo0pa3Hoe OTHOIIEHHE K MPUPOJE KaK HMCTOYHUKY KU3HH Ha 3eMmie,
OCHOBE €€ CYIIECTBOBAHHs, MOHUMAaHUE IIEHHOCTH 3J0pOBOr0 U 0Oe3omacHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DPU3UUYECKOMY U IICUXMUYECKOMY 37I0pPOBbIO, OCO3HAHUE
LIEHHOCTU COOJIIOJIEHUs MpaBui OE30MacHOTO MOBEACHHUS MpU paboTe C BEUIECTBAMH, a TaKkKe B
CUTYaLUsIX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIFOAEH;

CIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, JJIS PEIICHHUS 3ajad,
CBSI3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEAOM, IS MOBBILIEHUS YPOBHS dKOJIOTMYECKON KYJIbTYPHI,
OCO3HaHUS TJIOOAIBHOTO XapakTepa KOJOTHMUECKUX MPOOJeM U MyTeld WX PEIICHUs MOCPEICTBOM
METOJIOB XMMUU, IKOJIOTUYECKOTO MBILJIEHUsI, YMEHUS PYKOBOJACTBOBATHCSA UM B IIO3HABATEIBHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOMW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe wmeTampeaMETHBIX pPE3yNbTATOB BBIACTSIOT 3HAaYMMble I (OpMHUpPOBAHUS
MHUPOBO33pEHUsI OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPHUHIUI, THMOTe3a, (akT, CHCTeMa,
nporece, SKCHEPUMEHT U JPYroe.), KOTOPbIe MCIOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUN M3 3TUX NMPEAMETOB (OPMHUPOBATH MPEACTABIECHUE O
[[EJIOCTHOM HAaydyHOW KapTHUHE MHUpa, W YHHUBEpcajbHble yueOHBbIE ICHCTBHUS (TO3HABAaTEIbHBIC,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOpble obOecrneunBaroT (OPMHUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENTLHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble JJornyeckue geiicTBUA:

YMEHHUS UCIIOIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIJIEHUS TTPH OCBOCHHWH 3HAHUMN: PaCKPHIBATh
CMBICT XUMHYECKUX TTOHATHUIN (BBIACTSATh UX XapaKTEePHbIE MPU3HAKH, YCTAHABIUBATH B3aUMOCBS3b C
IPYTUMU TIOHATHSMH), UCIOJIB30BaTh MOHATHUS ISl OOBACHEHUS OTAENbHBIX (AKTOB U SIBICHUH,
BEIOMpATh OCHOBAHHS U KPUTEPUU IS KIACCU(DUKAIMH XWUMHYECKHUX BEIIECTB M XUMHYECKHX
peakuuii, ycTaHaBIMBaTh MPUYUHHO-CIEACTBEHHbBIE CBA3M MEXIYy OOBEKTaMU HM3y4YeHHS, CTPOHUTH



JIOTUYCCKHUEC PaACCYKACHUA (I/IH[[yKTI/IBHLIe, ACAYKTHUBHBIC, I10 aHaJIOFI/II/I), ACJIaTb BBbIBOJbI U
3aKJIIOYCHUA,

YMEHUE NPUMEHATh B IPOLIECCe MO3HAHUS MOHATHS (IIPEIMETHbIE U MeETalpeIMEeTHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3YeMble B XHMHH, NpPeoOpa3oBbIBATH MIMPOKO
IPUMEHSIEMbIE B XUMHM MOJEIbHBIC IPEICTABICHUS — XUMHUYECKHUH 3HAK (CHMBOJI 3JEMEHTa),
XUMUYecKas popMyia 1 ypaBHEHHE XUMUYECKON PEeaKIUU — IIPH PEIICHUH y4eOHO-T03HABATEIbHBIX
3a1a4, ¢ y4€TOM 3THUX MOJENBHBIX NPEACTABICHUN BBIABIATH U XapaKTEPU30BaTh CYLICCTBCHHBIC
MPU3HAKH U3y4aeMbIX OOBEKTOB — XUMHUECKUX BEIIECTB M XUMUYECKUX PEAKLUH, BBIABIATH O0IINE
3aKOHOMEPHOCTH, IPUYMHHO-CICACTBEHHBIC CBA3U U IPOTUBOPEYUSA B H3Y4aeMbIX IIpoLeccax H
SIBJIICHUSAX.

ba3oBble ucciaenoBareibCcKue AeiiCTBHS.

YMEHHE HCII0JIb30BATh IIOCTABJIEHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA II03HAHUS, & TAKXKE B
KayecTBE OCHOBBI ISl (DOPMHUPOBAHMS THUIOTE3BI 1O MPOBEPKE IMPABHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUU;

MpUOOpETEeHUE OIbITa M0 IUIAHWPOBAHUIO, OpPraHU3alMd M TMPOBEACHUIO YYCHUUYECKUX
HKCIIEPUMEHTOB, yMEHHE HaOII0/aTh 32 XOJOM IPOIIECcCa, CAMOCTOSTENIbHO MPOTHO3MPOBATH €TI0
pe3ynbrat, (opmynupoBaTh 0000IIEHHS M BBIBOJIBI MO pe3yabTaTaM MPOBEAEHHOTO OIbITA,
MCCIICIOBAHMSI, COCTABIIATH OTYET O MPOCTAHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BbIOMpPaTh, aHAIM3UPOBATh U MHTEPIPETHUPOBATh MH(DOPMAILMIO pa3IMYHBIX BUIOB U
(dbopM TpeaCcTaBIEHHUS, MOTYyYaeMYyI0 W3 Pa3HbIX HCTOYHHKOB (HAay4yHO-TOIYJspHas JUTepaTypa
XMMHUYECKOI0 COJep KaHusl, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KpUTUYECKH OLIEHWBATh
MIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAIUIO;

YMEHHE TPUMEHSTh Pa3IMYHbIE METOJBI W 3alpOCHl MPH IMOWCKEe W 0TOOpe MH(popMaruu u
COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JUIS BBITIOJTHEHHUS y4eOHBIX M TO3HABATENBHBIX 3a/1a4
OIpeNIeIEHHOIO THMA, MPHOOpPETeHHEe OmbITa B O0JIACTH HUCIOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJIAJCHHE KYJIbTYPOH AaKTHBHOTO HCIIONB30BAHUS Pa3IMYHBIX
MOUCKOBBIX CUCTEM, CAMOCTOSITENIbHO BEIOMPATh ONTHUMATIBHYIO (POPMY MPEACTABICHUS HHPOPMALUU
Y WLTIOCTPUPOBATH pelIaeMble 3a7add HECIOKHBIMU CXEMaMH, JTuarpaMMamMu, IpyruMu GopMamu
rpaduKu 1 UX KOMOMHAIUSIMU;

YMEHHE HCIOJb30BaTh M aHAJIU3UPOBAaTh B IMpolecce Y4YeOHOM M HCCIeI0BaTeIbCKON
ACATCIIBHOCTH I/IH(bepMaHI/IIO O BJIMSIHUU ITPOMBIIIJICHHOCTH, CEJIBCKOT'O XO3SMCTBA U TPaHCIIOPTAa Ha
COCTOSIHUE OKPY’KAIOLIEH IIPUPOIHON CPEMBI.

KoMmyHukaTHBHBIC yHHBepcaibHble y4eOHbIe JeHCTBHUSA:

YMEHHUsI 33]1aBaTh BOMPOCHI (B XOJe JUaiora U (W) AUCKYCCHH) MO CYIIECTBY 00CYXaaeMoit
TeMbI, (DOPMYITHPOBATH CBOU MIPEIOKEHHUS OTHOCUTEIHHO BBITIOTHEHHSI PETIOKEHHOM 3a/1a4;

YMCHHUSA MPEACTABJIATL IMOJTYYCHHBIC PC3YJIbTAThI [M03HaBaTEeIbHOM ACATCIIbHOCTU B YCTHBIX U
IMHUCbMCHHBIX TCKCTaX; ACJIaTh NPE3CHTALIUIO PE3YJIBTATOB BBIITOJIHCHUSA XUMHYCCKOI'O SKCIICPUMEHTA



(;mabGopatopHOro ombITa, 1a00paTOpHON PabOTHI MO KCCIEIOBAaHUIO CBOWMCTB BEHIECTB, Y4€OHOTO
MIPOCKTA);

YMEHHUsI y4eOHOro COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW IO3HABATEIBHOW W
MCCIIEI0OBATEIBCKON JAEATENbHOCTH TPH PEIICHHH BO3HUKAIOMIMX MPOOJIEM HAa OCHOBE y4éTa 0OLIuX
WHTEPECOB M COIJIACOBAHUS TO3UIMUH (0OCYXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI»,
KOOpIUHAIIMSI COBMECTHBIX JICHCTBUH, ONpPEICIICHHE KPUTEPUEB IO OIICHKE KA4eCTBA BHITIOJTHECHHON
paboTHI U ApyTHE).

PeryasiTuBHbIe YHUBEpPcaJbHbIe YUeOHbIe 1eCTBUSA:

YMEHHE CaMOCTOSITEJIbHO OINPEAENATh LEIU JESTeNbHOCTH, IUJIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO AESITEILHOCTh, BHIOMPATh Hanboee
s (heKkTHBHBIC CIIOCOOBI PEIIeHUsT YI4EeOHBIX U TIO3HABATEIBHBIX 3aa4, CAMOCTOSATEIHHO COCTABIIATH
UM KOPPEKTUPOBATh NPEJIOKEHHBI aJITOPUTM ACHUCTBUN MPHU BBIOJHEHUHM 3aaHUM C YYETOM
MOJIYYCHHUsI HOBBIX 3HAHWH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSIX, OIICHUBATH
COOTBETCTBHE IMMOJIYYEHHOTO pe3ysibTaTa 3asBJICHHOM 1IeJIM, YMEHHUE UCII0JIb30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, MIPEe/JIaraeMbl€ B YCJIOBUU 3aJIaHUM.

HNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpenMETHBIX pPE3YNbTATOB II0 OCBOCHHIO O00S3aTENBHOTO  COJNEPIKAHHMS,
YCTAaHOBJICHHOTO  JaHHOW  (enepayibHOM  pabouell  mporpaMmoin, BBIAEISIOT:  OCBOEHHBIE
00y4aroIMMUCS Hay4HbIE 3HAHUS, YMEHUSI U CIIOCOOBI IeHCTBUH, crierupudeckue s TpeaMeTHON
o0acTu «XI/IMI/HI», BUJBI ACATCIIBHOCTU IO IMOJTYYCHHIO HOBOI'O 3HAaHHA, €0 HHTCPIIPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIlHsX.

K koHny oOydeHuss B 7 KJjacce peiIMETHbIE pPe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:

e PACKpBIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX TOHSTHI: aTroM, MOJIeKyla, XUMHUYECKHUM
3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh, OTHOCUTEIbHAS aTOMHAas U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas JI0JIst
XUMHUYECKOTO DJJIEMEHTAa B COCIMHEHHH, MOJISIPHBIM OOBEM, OKCH[, KHCIOTa, OCHOBAaHHE,
CONlb, XHWMHYECKHE pEeakKIMH, pacTBOp, MaccoBas JOJs BemecTBa (IPOLEHTHAS
KOHIIEHTpALlKs) B pacTBOPE;

e  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUN U MPUMEHSTH 3TH MOHATUS
TIPU OTIMCAHUH BEIIECTB M MX MPEBPAICHUH;

e HCIONH30BaTh XUMHUYECKYIO CHMBOJHKY JUIsI COCTaBJICHHsSI (POpPMYJ BEIIECTB U ypaBHEHUU
XUMHYECKUX PEAKIIUI;

e  CIEJOBAaTh MPaBHJIaM MOJIb30BAHUS XUMUYECKON MOCYA0N U 1a0OpaTOPHBIM 000PYAOBAHUEM,
a TaKkKe TMpaBuUjiaM OOpalIeHHWs C BEMIECTBAMH B COOTBETCTBHH C HWHCTPYKIUSMHU TIO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTIBITOB.

K xonmy oOydenuss B 8 KJiacce mpeAMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE TOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD Y OO yJAIOIIMXCSI YMEHUMN:

e pacKphIBaTb CMBICI OCHOBHBIX XHMMHMYECKHX TMOHSITHH: aTOM, MOJEKyJa, XHUMHUYECKUN
JJIEMEHT, IIPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOJHAS M HEOIHOPOAHAA),
BaJICHTHOCTh, OTHOCUTENIbHAsl aTOMHash M MOJEKYJISpHas Macca, KOJIWYECTBO BEILIECTBA,



MOJIb, MOJIIpHAs Macca, MaccoBasl JI0JIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHHUH, MOJISIPHBII
00BEM, OKCHJ, KHCIOTa, OCHOBaHHUE, COJIb, SJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIICHHS,
XUMHUYECKash peaknus, KiracCu(UKams peakluid: peaklud COCJAMHCHUS, PEaKIuu
pa3ioKEHUs, peakluy 3aMeIleHUs, peaklui OOMEeHa, 3K30- U IHAOTEPMUYECKUE PEaKIIUH,
TEIUIOBON 3 (deKT peakiuu, siAPO aToMa, AIEKTPOHHBIA CIOW aromMa, aTOMHAas OpOWTAb,
paguyc aToma, XMMUYECKasl CBsI3b, IOJISIpPHAs M HEMOJSpHas KOBAJICHTHAsSl CBSI3b, MOHHAs
CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAsI J10JIs BEIIECTBA (MPOI[EHTHAs KOHIICHTPALIMS)
B pacTBODE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHMUYECKHUX MOHSATUN U MPUMEHSTh 3TH MOHSATUS
IIPY ONKMCAHUM BEIIECTB U UX MPEBPAICHUM;

WCIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJIsI COCTaBIICHUs (DOPMYJ BEIIESCTB U ypaBHEHUI
XUMUYECKUX PEAKIUM;

OMPEIEATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX, CTENIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, MPUHAIICKHOCTh BEIIECTB K ONPEeACIEHHOMY KIIACCy
COeUHEHUH 1o ((opMmysiaM, BHJ XHMHUYECKOH CBs3M (KOBAJCHTHAsS M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

packpsiBaTh cmbica Ilepmogmueckoro 3akona J[. . MeHueneeBa: [1€MOHCTPUPOBATH
[IOHUMaHUE [EPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX JJIEMEHTOB OT HX
nosnoxenus B [lepuoandeckoil cucrteme, 3aKOHOB COXPAHEHHSI MAaCcChl BEIIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUY€HHUs], 3aKOHA ABOTapo;

OIHMCHIBATh U XapaKTepU30BaTh TaOimuHyto Gopmy I[leproandeckoil cHCTEMbI XUMHUYECKUX
AJIEMEHTOB: pa3jnyaTh MOHATHUS «TJaBHas noArpymnmna (A-Tpymmna)» U «moOouyHas MOArpymmna
(b-rpymma)», Manbie U OOJIBITUE TIEPUOABI, COOTHOCUTh 0003HAYCHUS, KOTOPhIE UMEIOTCS B
tabmune «llepumoguueckas cucrema xumudeckux odnemeHToB J[. . MengeneeBa» ¢
YUCJIOBBIMU XaPAKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsi
s1ipa, o01Iee YUCIo NIEKTPOHOB U PACIIpe/Ie]ICHHE UX 10 JIEKTPOHHBIM CIIOSIM);
KJIaCCU(PUIIUPOBATh XHWMUUYECKHE DJEMEHThI, HEOPTaHMYECKHE BEIIeCTBA, XHUMHUYECKHUE
peakiuu (Mo YUCIy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY Y (heKTy);
XapaKTepU30BaTh (OMHUCHIBATH) OOIINE XMMUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEPXKJasi OINHMCAHME NPUMEPAMH MOJIEKYJISPHBIX YPaBHEHUM COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIINI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOTO COCTaBa,
BO3MOKHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPALIEHUN B PA3TUUHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJEKYIISIPHYIO U MOJIIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOTO dJIEMEHTa 0 (OopMysie COEAMHEHUS, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE,
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN peaKiny;

INPUMEHATH OCHOBHBIC OIICpalnn MBICITUTEIIEHON JACATCIIBHOCTH — aHaJlu3 W CHHTE3,
CpaBHCHHC, O606LL[CHI/IC, CHUCTEMATHU3allMIO, Knaccqu)pncaumo, BBISABJICHUC TIPUYUHHO--
CICACTBEHHBIX CBsI3EH — IJi1 U3YUYCHUSA CBOICTB BE€IIECTB M XHMHUYCCKUX peaKHHﬁ,

€CTECTBEHHO-HAyYHble METOJbl TMO3HaHMUA — HAOIIOIEHUE, HM3MEpPEHHEe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

ClIeZIOBATh MpaBUJIaM MOJIb30BAHUS XUMUYECKOH MOCYI0H U 1TaGOpaTOPHBIM 000PYAOBaHUEM,
a Tak)Ke IMpaBWiIaM OOpalleHUs C BElIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH IO
BBIMOJIHEHUIO JTAOOPAaTOPHBIX XHWMHYECKUX OIBITOB 10 TMOJYYEHHIO U COOMPAHUIO
ra3zoo0pa3HbIX BemecTB (BOJAOpOJA W KHCIOpPOAAa), MPHUTOTOBICHUIO PACTBOPOB C
ONpEeIEHHON MacCOBOM J0JEH PacTBOPEHHOIO BELIECTBA, IIJIAHUPOBATh U IPOBOAMTH
XMMHUYECKHE 3KCIIEPUMEHTHI 110 PaclO3HABAaHUIO PACTBOPOB IIEJIOYEH U KHCIOT C IOMOILIbIO
MHIUKATOPOB (JIAKMYC, (DeHOIPTATICHH, METUIIOPAHXK U APYTHE).



K xonmy oOydeHuss B9 KJjacce mpeiMeTHBIE pPe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

e PpacKphIBaThb CMBICI OCHOBHBIX XHMUYECKUX TIOHATHUH: XUMHUYECKHH DIIEMEHT, aTOM,
MOJIEKYJIa, WOH, KAaTHOH, aHUOH, IIPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTD,
NEKTPOOTPHULIATEIBHOCTD, CTEICHb OKUCIICHMs, XUMHUYECKas PEaKlMs, XUMUYECKasi CBA3b,
TeroBoi  3ddexkr peakumu, MOIb, MOJSPHBIE 00BEM, PACTBOp, AJNEKTPOJIHTHI,
HEDJICKTPOJIUThI,  DJCKTPOJUTHYECKAass  JUCCOLMAlMs, pPEakUMd HOHHOro  oOMeHa,
KaTaln3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTHMble W  HEOOpaTHMbBIE  peakiu,
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCICHHE U
BOCCTAHOBJICHHE, AJUIOTPOIUS, aM(pOTEPHOCTh, XMMUYECKas CBs3b (KOBAJICHTHAs, MOHHAS,
METaJUINYecKas), KPUCTAJUIMYECKas pEelIETKa, KOpPpO3usi METaJIOB, CIUIaBbl, CKOPOCThb
XUMHUYECKOHN peaKLnu, IpeneiabHo gonycrtumas konuenrpanus [IJIK Bemecrsa;

e  WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX IOHATUN U NPUMEHATH OTU IOHATUSA
IIPY OIIMCAHUM BELECTB U UX IPEBPAIICHUN;

e HCHOJb30BATh XMMHUYECKYIO CHMBOJIUKY JUIsI COCTaBIeHMs (HOpMYJ BELIECTB U ypaBHEHUMH
XUMHYECKUX PEAKIIU;

e OIpPENEATh BAJCHTHOCTb U CTENEHb OKHUCIECHUS XUMHUYECKHX JJIEMEHTOB B COCAMHEHMSX
Pa3IMYHOIO COCTaBa, IPUHAMICKHOCTh BEIIECTB K ONPEIEIEHHOMY KIIACCY COCAMHEHUH 110
dbopmynaM, BHJI XHUMHYECKOHW CBA3M (KOBaJCHTHAs, WOHHAs, METaJUIMUEcKasi) B
HEOPraHMYeCKUX COEJUHEHUSX, 3apsi/l MOHA 10 XUMHUYECKOW (opMmyle, XapakTep cpelbl B
BOJHBIX pacTBOpax HEOPraHWYECKUX COCIUMHEHHH, THUN KpPUCTAIIMYECKONM pelETKU
KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cmbica Ilepuogumueckoro 3akona JI. M. MengeneeBa u J1€eMOHCTPUPOBATh €ro
MIOHMMAaHME: OIMHUCHIBATh U XapaKTepH30BaTh TabmuuHyto ¢opmy Ileproanueckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh IMOHATHS «rJaBHas noarpynna (A-rpynma)» u
«mo0ouHas noarpynna (b-rpymnna)», Masnsie 1 O0JbIINE NEPUOJIbI, COOTHOCUTH 0003HAUCHMS,
KOTOpbIE UMEIOTCS B MEPUOJINYECKON TalIMIle, C YUCIOBBIMUA XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XHMHUECKUX 3JEMEHTOB (COCTaB M 3apsii s1pa, oOllee YHCIO 3JIEKTPOHOB U
pacrmpesesieHne MX M0 DJEKTPOHHBIM CJIOSIM), OOBACHITH OOIIME 3aKOHOMEPHOCTH B
WU3MEHEHHUU CBOMCTB JIEMEHTOB M UX COCIMHEHUI B IIpe/ieaax MaJlbIX NEPUOAOB U IIaBHBIX
MOATPYIII C Y4ETOM CTPOECHUS UX ATOMOB;

e KJaccu(UUUpPOBaTh XMMHYECKHE JJIEMEHTbl, HEOPraHMYeCKHe BEIIeCTBA, XMMUYECKHE
peakuuu (10 YUCIY U COCTAaBY YYacTBYIOLIUX B PEAKI[MH BEILIECTB, [0 TEMJIOBOMY 3 (deKTy,
110 U3MEHEHMIO CTEMEeHEH OKUCIICHUSI XUMHUUECKUX JIEMEHTOB);

e  XapakTepu3oBaTh (OMHMCHIBATH) O0MINE U CrieNU(PUUIECKHE XUMHUYECKUE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, IOATBEPXkAAas OINUCAHUE NPUMEpPaMH MOJEKYISIPHBIX W HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

e COCTaBJISITb YPAaBHEHUS DJIEKTPOJUTHUYECKON JIHCCOLMALMM KHUCJIOT, ILIEJIOYEH U Cojel,
MOJIHBIE M COKpalIEHHbIE YPaBHEHMsI pPeaKklIMid HOHHOTO OOMEHa, ypaBHEHHUS peaklui,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE I'€HETHMUECKON CBSI3M MEXKJY BELIECTBAMHU Pa3INUHBIX
KJIACCOB;

e packpelBaTh  CYIIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLUI  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO 0ajaHca ITUX peaKiuii;

e TIPOTHO3UPOBATH CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BO3MOXKHOCTHU
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBUSAX;

e  BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BEHIECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOT0 JIEMEHTa 10 (hopMysie COEAMHEHUs, MACCOBYIO JIOJIO BELIECTBA B PacTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON peaKIui;



COOIOAATh TPaBHJIA MOJIB30BAHMS XUMUYECKON TOCYION U JIA0OPATOPHBIM 00OPYIOBAHUEM,
a TakKe TpaBWiIa OOpalleHHWs C BEIIeCTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH II0
BBITIOJTHEHUIO JIA0OPATOPHBIX XWMHUYECKHX OIBITOB 110 TMOJXYYCHHIO H COOWPAHHIO
ra3000pa3HbIX BEMICCTB (aAMMHUAKa U YTIIEKHUCIIOrO ra3a);

MPOBOJIUTH PEAKIUHU, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB pPAa3JIUYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpoMua-, HOAUA-, KapOoHaT-, pocdar-, cumukar-,
cynbar-, THAPOKCHI-UOHBI, KATHOHBI AaMMOHHUS ¥ HOHBI HW3YYCHHBIX METAJJIOB,
MPUCYTCTBYIOIIKME B BOJHBIX PAaCTBOpPaX HEOPTAHMYECKUX BEIICCTR;

MIPUMEHATh OCHOBHBIE ONEPAMU MBICIUTEIBHOU JEATEIbHOCTH — aHaJIM3 W CHHTE3,
CpaBHEHHE, 0000IIEeHNEe, CHCTEMAaTHU3aIMI0, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3CH —
JUISL U3Y4YEHUsl CBOMCTB BEIIECTB M XMMUUYECKHX PEaKIUH, €CTeCTBEHHO-HAYYHBIE METO]IbI
MMO3HaHMS — HAOJIOJIeHWe, H3MEPEHHE, MOJACIUPOBAHUE, OSKCIEPUMEHT (pealbHBbId M
MBICJICHHBIN ).

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

Ne
/o

HaumenoBanue KonuuecTBo yacoB DnekTpoHHbIE (IUPPOBEIC)
pa3eos U TeEM Beero | Kontponbhbie | [Ipaktuyeckue | o6pasoBaTeabHbIE
IIPOrpaMMBI paboThI paboThI

Paznen 1. XUMHS B LICHTPE eCTECTBO3ZHAHMS.

11

XUMHUS KaK 4acCThb 4 2 bubnmuoreka [JOK
€CTECCTBO3HAHUIL. https://lib.myschool.edu.ru
[Ipenmer xumuu.
HabGmronenus u
DKCIIEPUMEHTBHI

1.2

MoaenupoBaHue. 2 Bubnuoreka [TOK
XUMHUYECKHE https://lib.myschool.edu.ru

3HAKU U
dhopMyIIbL.

13

Xumus u pusuka. 4 bubnmoreka [JOK
XuMus u https://lib.myschool.edu.ru

OMOJIOTHS.

1.4

KountposnbHas 1 1 Bubanoreka [IOK
pabota Ne 1 o https://lib.myschool.edu.ru
Teme «XHUMus B
LIEHTPE
€CTECTBO3HAHUSA

Hroro no pazneny 11

Pasznen 2.MaTeMaTuKa B XUMHU.

2.1

OtHOCUTENbHAA 6 1 bubmuoreka [IOK
aToMHasg u https://lib.myschool.edu.ru

MOJIEKYJISIpHast



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

Macca, MaCcCcoBasd
J0J1s1 1 00BEeMHas
JT0JIA BEILIECTB.
2.2 | MaccoBas aos 2 bubnmoreka [IOK
IIPUMECEH. https://lib.myschool.edu.ru
2.3 | KonTposibHas 1 1 Bubnuoreka [TOK
pabota Ne2 https://lib.myschool.edu.ru
«MaremaTuka B
XUMUNY
Hroro mo pasaeny 9 |
Paznea 3.5IBJieHMs, IpoucXoasiNe ¢ BelleCTBaAaMMU.
3.1 | Pasnenenue 6 3 Bubnuoreka [IOK
CMECEH. https://lib.myschool.edu.ru
3.7 | XUMHUECKHUE 4 bubmuoreka [JOK
peaKuu. https://lib.myschool.edu.ru
3.11 | KoHTposnbHas 1 1 Bu6moreka [IOK
paboTa Ne3mo https://lib.myschool.edu.ru
Teme «SIBneHus
IIPOUCXOISIINE C
BEII[ECTBAMMN))
Hroro no pazneny 11
Paznen 4.Pacckasbl Mo XuMuu
4.1 | YueHnnueckas 3 Bu6auoreka [IOK
KOH(MEPEHIHs 1 https://lib.myschool.edu.ru
KOHKYPC
YYECHUYECKUX
IIPOEKTOB.
Hroro no pazneny 3
OBIIEE KOJIMYECTBO 34 3 6
YACOBIIO
I[TPOI'PAMME
8 KUIACC
Ne | HammenoBanue KonuuecTBo yacon DnekTpoHHbIe (IUPPOBHIE)
I/I | pa3iesoB U TeM Beero | Kourponbaste | [Ipaktuueckue | 00pa3oBaTebHbIe
ITPOrpaMMbl paboThI paboTHI
Pasznen 1.IlepBoHavyajibHble XUMHYECKHE MOHSTHS
1.1 | Xumus — BakHas 5 2 bu6mmoreka [IOK

obiactp
€CTECTBO3HAHUS U

https://m.edsoo.ru/7f41837¢c
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MPAKTUYECKOU
JESITEIbHOCTH
4eJI0BEKa

1.2 | BemtecrBa u
XUMHAYECKUE
peaKkuu

15

bu6mmoreka [JOK
https://m.edso00.ru/7f41837c

Hroro no pazgeny

20

Pasznen 2.Baxneiinmme NpeaACTABUTEC/IN HEOPraHNIECKUX BCIIECTB

2.1 | Bo3nyx. 6 bu6mmoreka [JOK
Kucnopo. https://m.edsoo.ru/7f4181ce
ITousTre 00
OKCHJIaxX

2.2 | Bopopon.Ilonsatue 8 1 bubmuoreka [JOK
0 KHCIIOTax U https://m.edsoo.ru/7f4181ce
COJIAX

2.3 | Bona. PactBOpSHI. 5 1 1 bu6mmoreka [JOK
[Tousitrie 06 https://m.edsoo.ru/7f4181ce
OCHOBAHMIX

2.4 | OCHOBHBIC KJIACCHI 11 1 1 bu6mmoreka [IOK
HEOPraHHYECKUX https://m.edsoo.ru/7f4181ce
COCIUHCHHI

Hroro no pazneny 30

Paznen 3. [lepuoanyeckuii 3axkon u [lepuoauyeckasi cucreMa xummnueckux 3aementon /1. U.

Menaeneena. CTpOCHI/le aToOMOB. XMMHYeCKaa cBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

3.1 | [lepuoanueckuii
3aKOH U
[Iepnonnueckas
cucrema
XUMHUYECKUX
anemeHTOB /1. .
Menneneena.
CrtpoeHnue atoma

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

3.2 | XuMH4UecKkas CBI3b.
OKMCIIUTEIIFHO-
BOCCTAHOBHUTEJILHEIE
peakuumn

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

Hroro no pazneny

15

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

68

9 KJIACC

Ne | HammeHoBanue

KoanuectBo yacoB

DnekTpoHHbIC (IU(PPOBLIE)



https://m.edsoo.ru/7f41837c
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n/m pasaciioB u TEM

MIPOrpaMMBbI

Bcero | Konrposbasie

paboThl

[IpakTrueckue
paboThl

O6paSOBaTeJ'IBHBI€

Pa3gen 1.BemecTBo 1 Xum

HYC€CKHEC pPCaKIIUHN

1.1 | [ToBTOpEHME H
yriayOJieHne 3HaHu!
OCHOBHBIX Pa3JICIOB
Kypca 8 kiacca

5 1

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

1.2 | OcHoOBHBIE
3aKOHOMEPHOCTH
XUMHUYECKUX

peakuuii

bu6nmoreka [IOK
https://m.edsoo0.ru/7f41a636

1.3 | DnekTpoauTuyeckas
JIUCCOLHAITAS.
XUMHYECKHUE
peakuuu B

pacTBopax

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

Hroro no pazgeny

17

Pa3zpen 2.HeMeTa/JILI M X COeTUHEHUS

2.1 | O6mas
XapaKTEePUCTHKA
XAMHUYECKHUX
asieMmeHToB VIIA-

rpynisl. ['ajgoress

4

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

2.2 | OOmasn
XapaKTepUCTHKA
XUMHYECKUX
aneMeHTOB VIA-
rpynnsl. Cepa u eé

COCOIMHCHUA

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

2.3 | OOmasn
XapaKTepUCTHKA
XUMHAYECKHX
2JIEMEHTOB VA-
rpynmnsl. A30T,
bochop n ux
COCIMHEHUS

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

2.4 | O6mas
XapaKTEPUCTUKA
XUMHYECKHUX
as1eMeHTOB [VA-
IPYIIBL. YTIEPOa U
KPEMHHI U UX

COCOIUHCHUA

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

25

Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S

3.1 | O0wue cBoicTBa

METAaJJIOB

4

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

3.2

Baxxueiinine
METaJUIbI U UX

16 1

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41a636
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‘ COCUHECHUS

Uroro no pasneny

20

Pasznen 4. Xumus n okpyskawuas cpeia

4.1 | BemecTBa u 3 bu6nmoreka [IOK
MaTepualibl B )KU3HU https://m.edsoo.ru/7f41a636
YeJI0BeKa

Hroro no pazneny 3

PesepBHOe Bpems 3

OBUIEE KOJIMYECTBO 68

YACOB I10

ITPOTPAMME



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

