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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o XMMHUHM Ha YPOBHE OCHOBHOTO 00OIIero 0Opa30BaHMs COCTaBJIECHA Ha OCHOBE TPEOOBAHMH K
pe3yabTaTaM OCBOCHHSI OCHOBHOH 00pa3oBaTeNbHON IMpOrpaMMbl OCHOBHOTO oOmiero oOpa3oBaHUs,
npezacrasieHHbix B @PT'OC 00O, a Taxxke Ha OCHOBE (epepanbHON pabodell MporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHLIEHIIMU TIPENoJaBaHusl y4eOHOro mpenmera «XHMHUsS» B 00pa3oBaTENbHBIX OPraHMU3AIMIX
Poccuiickoit deneparum.

[IporpaMma 1o XuUMUU Na€T TPEACTABICHHWE O MENsIX, OOMIeH CTpareruu OOYYCHHs, BOCHUTAHHS U
pa3BUTHS OOYYAIOMIMXCS CPEACTBAMH YYE€OHOTO TpEeAMEeTa, YCTaHABIMBACT O00S3aTENbHOE MPEIMETHOE
coJiepKaHue, TMpeAyCMaTpUBACT PaCIpE/IeICHHe ero Mo KjaccaM M CTPYKTYPUPOBAHHE IO pasleinaM U
TEMaM TPOTPaMMBbl IO XHMHH, OINPEACISICT KOJMYECTBCHHbIE M KAYECTBCHHBIC XapaKTePUCTUKU
COJICpKaHUsl, PEKOMEHIYEMYIO TIOCIICIOBATEIIbHOCTh HM3YyYCHHUS XHMHUH C YYETOM MEKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOTO IMpoIlecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydJaroImxcs,
oTpeneNnseT BO3MOKHOCTH MpeaMeTa Ui peain3alud TpeOOBaHMK K pe3ysbTaTaM OCBOSHHS OCHOBHOMW
00pa30oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIero oOpa3oBaHHs, a TakKke TPEOOBAHUU K
pe3yapTaTaM OOYYEeHHS XHMHMH Ha YypOBHE IIeJIel M3ydeHHUs MpeAMEeTa U OCHOBHBIX BHUJOB Y4EOHO-
MI03HABATEJIBHOM JICSITEIbHOCTH 00YYArOIIErocs 0 OCBOCHUIO y4EOHOTO COJICPIKAHHS.

3HaHME XUMUH CIIY>)KUT OCHOBOM sl (POPMUPOBAHUSI MUPOBO33PEHUS 00YUaroIIEerocs, ero npeacTaBIeHUu
0 MaTepUaJbHOM EIUHCTBE MHpa, BaXXHYIO pOJIb UIPAlOT (OpMUPYEMBbIE XMUMHMEHW MpEICTaBICHUS O
B3aMMOIIPEBPAIIECHUAX PHEPTUU U 00 HBOJIONMU BEIIECTB B NMPHUPOJE, O MYyTAX PELICHUs TI00aTbHbBIX
npo0JeM YCTOHYHMBOTO pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOI, SHEPreTUYECKOH, MUILEBON U HKOJIOTHUECKON
0€301aCHOCTH, IPOOIIEM 3IPABOOXPAHEHHSL.

I/I3yquI/Ie XUMHUH:

CMOCOOCTBYET peain3allid BO3MOXKHOCTEH ISl caMOpa3BUTUS M (DOPMHUPOBAHUS KYJIBTYPhI JIUYHOCTH, €€
o0met 1 QyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBIIIJIEHHUS M TBOPYECKUX CIIOCOOHOCTEH 00ydaroluXxcsi, HABBIKOB HUX
CaMOCTOSITENIbHOM  y4eOHOM JeATENbHOCTH, SKCIEPUMEHTAIbHBIX M HCCIENI0BaTeNIbCKUX YMEHUH,
HEOOXO/IMMBIX KaK B IIOBCETHEBHOM >KHU3HHU, TaK U B MPO(ECCHOHANBHOM NesITeIbHOCTH;

3HAaKOMUT CO CHGHH@)HKOIZ HAaY4YHOI'O MBIINIJICHHS, 3aKIaJAbIBACT OCHOBBI HCJIOCTHOI'O B3IJIsA/1a HAa CANMHCTBO
npupoAabl MU YCJIOBCKA, ABJIACTCA OTBCTCTBCHHBIM JTallOM B (bOpMI/IpOBaHI/II/I eCTeCTBeHHO-HaYQHOﬁ
T'paMOTHOCTHU 06yqa101u1/1xc51;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYUYHBIM 3HAHUSM, K TIPUPOJIE, K
YeJI0BEKY, BHOCUT CBOW BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHUE 00yUarOMIMXCS.

JlanHbie HampaBiieHHs B OOYYeHHMM XWUMHUHM OOECIIEUMBAIOTCS CHEIUGUKON COACpXKaHUA yueOHOTO
npeamera, KOTOpBIﬁ ABJIACTCA NMEAArorudycCKr aJaliTHPOBAHHBIM OTPaXCHUEM 0a3oBoit HAayKHM XMMHHU Ha
OTPENICNIEHHOM 3Tarle €€ pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa3oBaHWsS OPUEHTHPOBAH HAa OCBOCHHUE OOYYAIOIIUMHCS
CUCTEMbI NEPBOHAYAIBHBIX MOHATUNH XUMHH, OCHOB HEOPraHMYECKOW XMUMHH U HEKOTOPBIX OTIEIbHBIX
3HAYMMBIX OHATUIA OPraHUYECKOU XUMUHU.



CtpykTypa coaepkaHusi MPOrpaMMbl MO XMMHHU CQOPMHpPOBAHA HA OCHOBE CHCTEMHOTO MOJAX0Ja K eé
u3zydenuto. CofepkaHue CKJIaJbIBACTCSl M3 CHUCTEMBbI MOHATHIL O XMMHYECKOM JJIEMEHTE U BEUIECTBE U
CUCTEMbI MOHATHI O XUMHUYECKO peakuuu. O6e 3TU CUCTEMbl CTPYKTYPHO OPraHU30BAaHbI MO MPUHIUITY
MOCIIE0BATEIHHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJICKYJIIPHOT'O YYCHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona [[. . MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;
— YUYEHHUS O CTPOCHUU aTOMa U XUMUYECKOH CBSI3H;

— IPEJCTAaBJICHU 00 AIIEKTPOIUTHICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUSA PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX M OCMBICICHHBIX
(baxTOB, pa3BUBAIOTCS TIOCIEOBATEIBHO OT OJHOTO YPOBHS K IPYTOMY, BBITIOJIHSSA (YHKIUN OOBSICHEHHS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOYKHOCTEH IIPAKTMYECKOIO IPUMEHEHHsS W IOJy4YEHUs
U3y4aeMbIX BEILECTB.

OcBoeHME MporpaMMbl MO XHMHMHM CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O XHUMHUYECKOMN
COCTaBJISIOLIEH HAy4YHOW KapTHHBI MHUpa B JIOTUKE €€ CHUCTEMHOM IPUPOJIbl, IEHHOCTHOTO OTHOILEHUS K
Hay4YHOMY 3HAHMIO U METOJaM MO3HaHUs B HayKe. V3yueHrne XuMHUU MPOUCXOJUT C IPUBJICYCHUEM 3HAHUM
U3 paHee U3yYeHHBIX y4eOHbIX mpeaMeToB: «OKpyxKaroumii Mmupy, «buonorus. 5—7 knacce» u «dusuka. 7
KJIacCc».

[Tpy m3yuyeHUU XUMHUH TPOUCXOAUT (POPMHUPOBAHUE 3HAHWN OCHOB XHMMHUYECKOM HAyKH KakK OOIacTu
COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUYECKON NEATEIHHOCTH YeOBEeKa U KaK OJHOTO M3 KOMIOHEHTOB
MHUPOBOH KyIbTYpHhl. 3aaua yueOHOTO MpeIMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUI
— BaXHEHmMX (DAaKTOB, MOHATHUN, 3aKOHOB M TEOPETUYECKUX TIOJONKEHHH, TOCTYMHBIX O0O00O0IIEeHUN
MHUPOBO33PEHYECKOT0 XapakTepa, fA3blKa HAyKH, B NPUOOLICHMM K HAyYHbIM METOJaM II03HAHUS IPHU
M3YYEHUHU BEIECTB U XMMUYECKHX peakuui, B pOpMUPOBAHUH U Pa3BUTUHU MTO3HABATENIbHBIX YMEHUI U UX
NPUMEHECHUN B Y9€OHO-ITO3HABATEIIHLHON U yU4eOHO-UCCIIeIOBATEIILCKON JACSITEIbHOCTH, OCBOCHUN MTPABUII
0e30macHOTO 0OpaIeHus C BEIIECTBAMHU B MIOBCETHEBHOM JKU3HHU.

[Ipn m3ydyeHnn XMMHHM Ha YPOBHE OCHOBHOI'O 0O0IEro 0Opa3oBaHUsl Ba)KHOE 3HAUECHHE MPHOOPENH TakKue
e, KaK:

— (popMHUpOBaHNE HHTEIIEKTYATHHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbBHOMY MPUHSITHIO PEIICHU, CTOCOOHOM alaiTUPOBATHCSA K OBICTPO MEHSIFOITUMCS YCIIOBUSIM
KU3HH;

— HampaBJICHHOCTh OOYYEHHS Ha CHCTEMATHYECKOE MPHOOMICHHE OOYYaIoOMMXCA K CaMOCTOSITEIbHOMN
HOSHaBaTeJ'IBHOﬁ ACATCIIBHOCTH, HaquI)IM METOJaM IIO3HAaHUA, q)OpMI/Ip}IIOH_[I/IM MOTHUBAIIUIO U pa?,BI/ITI/Ie
CIIOCOOHOCTEH K XMMUU,

— olecrnieyeHne YCJIOBHM, CIOCOOCTBYIONMIUX MPHOOPETEHHUIO OOYYarOIIUMHUCS OIbITa Pa3HOOOpa3HOM
ACATCIIbHOCTH, IMO3HAHUA W CAaMOIIO3HAaHHA, KIIOYCBBIX HABBIKOB (KJIIO‘-IGBBIX KOMHCTCHHHﬁ), HUMCHOIITUX
YHUBCPCAJIBHOC 3HAUCHUC IJI PA3JIMYHBIX BUOOB JCATCIBHOCTU,

— (opmupoBanue oOmiel (YHKIIMOHATBHON U €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM YHCJIE YMEHUM
O6’b$ICH$ITI> U OLCHHUBATL ABJICHHUA OKPYKAIOIICTO MHUpA, HUCIIOJIb3YySA 3HAHUSA W OIIBIT, MOJYYCHHBIC ITPU



U3YYEHUU XUMHUM, MPUMEHSATh HUX TpPU pPEIIeHWH MpoOJeM B TOBCETHEBHOM JKU3HH M TPYIOBOM
NESITEIbHOCTH;

— (opmupoBanne y o0y4arommxcs T'yMaHUCTUYECKHX OTHOIIEHUH, MOHUMAHUS LIEHHOCTH XUMHYECKHX
3HAHUU 715 BBIPAOOTKU 3KOJIOTUYECKH 11eJeco00pa3HOro MoBeaeHUs B ObITY U TPY/IOBOM AESITENbHOCTH B
LEJISIX COXPAHEHUS CBOETO 37I0POBbS  OKPYXKAIOUIEH MPUPOJHON CPEIbL;

— pa3BUTHE MOTHUBAIMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIHUTAaHUIO HAa OCHOBE
YCBOGHHUSA OOIIEUeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mpoduias u
HAIPaBJIEHHOCTHU JaJIbHEHIIET0 00yYeHHUS.

OO61iee 4yKcno 4acoB, OTBEAEHHBIX AJI M3YYEHHUS XUMHUHU Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3zoBaHuS,
coctraBisieT 136 4dacoB: B 8 kiacce — 68 dacoB (2 yaca B Hemento), B 9 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC
[lepBoHayanbHbBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Posib XuMuu B )KM3HM YelIOBeKa. XMMUS B cUcTeMe HayK. Tena u BemectBa. dusnyueckue
CBOMCTBA BEIIECTB. ATrperarHoe COCTOsSHHE BemecTB. [loHsATHE 0 MeTonax IMO3HAHMS B XMUMHH. UHCTBIC
BelecTBa U cMecu. CriocoObl pa3iesieHus: CMeceH.

ATOMBEI 1 MOJICKYJIbI. Xumudaeckue 3jeMeHTEl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB. HpOCTBIC 1 CIIOXKHBIC
BE€IICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOG YUCHHUC.

XuMuueckas Q)opMlea. BajenTHOCTP aTOMOB XHMMHYECKMX DJIEMEHTOB. 3aKOH IOCTOSHCTBAa COCTaBa
BCIICCTB. OTtHocuTenbHass aromMHas Macca. OTHOCHTEIbHAs MOJICKYJISIpHAsg Macca. MaccoBas jons
XUMHUYCCKOI'O 3JICMCHTAa B COCIMHCHHNU.

KomuuecTBo Bemectsa. Moisb. MonsipHas Mmacca. B3aMoCBsI3b KOJIMYECTBA, MAaCChl U YUCIIA CTPYKTYPHBIX
eauHuIl BeuiecTBa. Pacu€Tsl o popmynamM XUMUYECKHX COETUHEHUI.

®dusnyeckue ¥ XUMUYECKUE SBIICHUS. XMMHUYECKas peakius ¥ e¢ MpU3HAaKH. 3aKOH COXPaHEHHUS MacChl
BEIIECTB. XUMHUYECKHE ypaBHEHUs. Kiaccupukanuss XMMUYECKHX PEaKIMi (COCIMHEHUS, Pa3JIOKCHHS,
3aMeIIeHHs, OOMEHa).

XUMUYECKUN IKCIIEPUMEHT:

3HAKOMCTBO C XHMHUYECKOW TOCYJOM, MpaBujiaMu pabOThl B jabopaTOpuud U MpuUéMaMH OOpalleHUs ¢
71a00paTOpHBIM 000pPY/IOBaHHEM, U3YUYE€HUE U ONUCaHHe (PU3NYECKUX CBOICTB 00pa3ll0B HEOPraHMYECKHX
BEIIECTB, HaOmoeHue Qu3nueckux (IIaBleHHE BOCKA, TasHUE JbJA, PAacTHpaHHE caxapa B CTYIIKE,
KUATMIEHHE W KOHJEHCALUs BOJbI) MU XMMHUYECKMX (FOpPEHHE CBEYM, MPOKAJIMBAHHWE METHOW IPOBOJIOKH,
B3aUMOJICIICTBME MeNa C KHUCJIOTOH) sBIEHUH, HaONIOJeHHEe M ONUCaHHE MPU3HAKOB NPOTEKAHUS
XUMHUYECKMX pEaKIUi (pa3ioKeHHe caxapa, B3auMOJIEHCTBUE CEPHOM KHUCIOTHI C XJIOpUIOM Oapus,
pasnoxenue ruapokcuaa meau (l1) mpu HarpeBanuu, B3auMOJACHCTBHE Kelie3a C PacTBOPOM COJM MEIU
(1), w3ydyeHue crmocoOOB paslelieHHs CMECel: C TOMOINBI0 MarHuTa, (pUIbTpOBaHWE, BBIIAPUBAHUE,
JUCTWIUISAIMS, Xpomarorpadus, NpPOBEIEHHWE OYHCTKH IOBAapeHHON coiM, HaOJI0JeHHE U ONHCAHHE
pe3ysbTaTOB MPOBEAEHUS OIbITAa, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHMs MacChl, CO3JaHHUE Mojelen
MOJIEKY (IIapOCTEPKHEBHIX).

Baxwuelimme npeactaBUuTeId HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razo. CocrtaB Bo3nyxa. Kucmopon — anemeHT u mpocTtoe BemiecTBo. Haxoxnenue
KHCIIOpOJia B IpUpoJie, PU3NYECKUE U XUMUYECKHe CBOMCTBA (peakuuu ropenus). Okcunsl. [Ipumenenue
kuciaopona. CrocoObl TMOMY4YeHHs] KHUCIOpoAa B JIabopaTOpuu U HPOMBINUIEHHOCTH. Kpyroeopor
Kkucnopoja B mpupojie. O30H — alIoTporHas MoAupUKaIKs KHCIOPO/a.



TermoBoit 3¢p(deKT XUMHUECKON peaklud, TEPMOXMMUYECKHE YpPaBHEHHUS, DK30- M SHIOTEPMHUUYECKHE
peakuuu. TomaMBO: yrojb U MeTaH. 3arps3HeHNe BO3AyXa, YCHIICHUE MapHUKOBOro 3 deKTa, pa3pylieHne
030HOBOTO CJIOSI.

BOI[OpOI[ — 3JICMCHT U IIPOCTOC BEIIECCTBO. HaXO)KI[eHI/Ie BOJOpOoaa B IIPpHUPOJC, (bHSH‘lGCKI/IC 1 XUMHUYECCKUC
CBOﬁCTBa, IIPUMCHCHUC, CIIOCOOBI IIOJIy4YCHUS. KucnoTel u conu.

Monsipablii 00BEM ra3oB. PacuéTel 10 XUMHUYECKUM YpPaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Bona kak pactBoputens. PactBopbl. HachlllleHHBIE M HEHACBIIEHHBIE
pactBopsl. PacTBOpUMOCTH BeliecTB B Boze. MaccoBas [0 BelecTBa B pacTBOpe. XUMUYECKUE CBOMCTBA
Boabl. OcHoBaHMs. Posib pacTBOpOB B NpUPOAEC M B KHM3HU 4elnoBeKa. KpyroBopor BOABI B IPHUPOJE.
3arpsi3HeHue NpupoaHbIX BoA. OXpaHa U OYNCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranmyecknx coenmHeHuit. Oxcunabl. Kiaccudukanus okcumoB: coseoOpasyromnme
(oCHOBHBIE, KUCIIOTHbIE, aM(pOTepHbIe) U HecojeoOpasyromue. Homenkiatypa okcunoB. dusnyeckue u
XMMHYECKHEe CBOMcTBA OKcU0B. IlonydyeHue okcuaos.

OcHoBaHus. KJ'IaCCI/I(bI/IKaI_H/IH OCHOBaHUM: MIEIOUH U HCPACTBOPUMBIC OCHOBAHHUA. HOMCHKJIaTypa
ocHoBaHui. duzndyeckue U XUMHUYECKHE CBOMCTBA OCHOBAHHI. HOJ'Iy‘IeHI/IC OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kucinor. @U3sndeckue 1 XMMHUUECKHE CBOMCTBA KUCIIOT.
Pan akruBHoctu metaiuioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa cosneil. @usnueckrue u XxuMudeckue cBoricta cosueil. [lonyuenue coneit.
I'enernueckas cBA3b MEXKY KilacCaMH HEOPTaHUYECKUX COETUHEHUI.
XUMUYECKUN IKCIIEPUMEHT:

Ka4eCTBEHHOE OIpeIeNIeHUE CO/IepKaHMsI KHCIopoa B BO3yXe, OJIy4eHre, coOupaHue, pacio3HaBaHue U
U3y4yeHHE CBOWCTB KHUCIOpOJa, HAOIIOJCHUE B3aMMOJAEHCTBHUS BELIECTB C KHCIOPOJOM M YCJIOBHUS
BO3HUKHOBEHUS U MpEKpallleHus ropeHus (moxapa), 03HakKOMJICHHE ¢ 00pa3liaMi OKCHIOB U OMHCaHUE UX
CBOMCTB, TIOJyYy€HHE, COOMpaHHME, paclO3HaBaHWE W H3YYEHHE CBOMCTB Bojopoaa (TropeHue),
B3auMojieiicTBue Bojmopojga ¢ okcumom wmeau (II) (BO3MOXKHO WCIONB30BaHHUE BUIEOMATEPHAIIOB),
HaOJ0/IeHue 00pa3lioB BEIIECTB KOJWYECTBOM | MOJb, HCCIEIOBaHHE OCOOEHHOCTEH pacTBOpPEHUS
BEILIECTB C PA3JIMYHON PACTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAacCOBOM J0Jei
pacTBOPEHHOTO BEIIECTBa, B3aMMOJCHCTBHE BOJBI C MeTaulaMH (HaTpueM M KalbliieM) (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEpUANIOB), HCCIEIOBaHHE OOpa3Il0B HEOPraHMUYECKUX BEIIECTB PAa3TUYHBIX
KJIACCOB, HAOIOJEHNE W3MEHEHHsI OKPACKH WHIUKATOPOB B pacTBOpax KHUCIOT M IIENOYEH, W3ydeHHe
B3anMojeiicTBus okcuga menu (ll) ¢ pacTBopoM cepHOUl KHCIOTBI, KHUCIOT C METallJIaMH, PeakKiuid
HEUTpanu3anuy, MOJy4yeHHE HEPACTBOPUMBIX OCHOBAaHUHM, BBITECHEHHWE OJHOTO MeTajula JIPYTuM U3
pacTBopa COJIM, PEIICHHE IKCIEPUMEHTAIBHBIX 3a1ad 1Mo Teme «BakHelIme Ki1acChl HEOPTaHWYEeCKHUX
COCTUHEHUIY.

[Tepnonnueckuii 3akoH u Ilepronnueckas cucrema xumuyeckux sinemeHToB /1. . MenneneeBa. CtpoeHue
aTOMOB. XUMHYECKas CBI3b. OKUCINTEIHHO-BOCCTAHOBUTEILHEIE peakunuu



[lepBble MOMBITKH KiIacCU(PHUKAIMM XUMHYECKUX 3JIeMEHTOB. [loHATHE O rpynmax CXOJHBIX 3JEMEHTOB
(LIeoYHbIE U 1IET0YHO3EMENIbHbIE METAJIIbl, TaJOreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yloT
am(bOoTepHbIE OKCUABI U TUIAPOKCUJIBL.

[lepuonuueckuii 3akoH. llepumogmyeckas cucrema xumudeckux osnemeHtoB JI. WM. Menneneesa.
Kopotkonepuoanas u jymmaHONeproaHas ¢hopmsl [lepuoandeckoil cucTeMbl XUMUYECKUX deMeHToB J]. H.
MenneneeBa. Ilepuoasl u rpymnmbl. DUHYECKUN CMBICI TOPSIKOBOTO HOMEpPA, HOMEPOB IEpHOJa M
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sijiep. M3oTombl. DnekTpoHbl. CTPOCHHE AJIEKTPOHHBIX 000J0YEK
atroMoB TiepBbIXx 20 xumumyeckux oaneMeHTtoB Ilepuommueckoit cucrembr Jl. WM. Mengeneesa.
XapakTepucTUKa XMMHUYECKOIO 3JIEMEHTa IO ero nosiokeHuro B llepuommueckon cucreme [ M.
Menpaeneena.

3aKOHOMEPHOCTM HW3MEHEHUs paauyca aTOMOB XHWMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOAAM.

3nauenue Ilepuonuueckoro 3akoHa u Ileprmoanueckoi CUCTEMbl XUMHYECKUX SJIEMEHTOB JJISI pa3BUTHS
Hayku U npaktuku. /. 1. MeHnneneeB — yu€HbIN U rpaXkJaHUH.

Xumuyeckasi cBsizb. KoBajeHTHas (HONsipHAsT Y HEMOJSpHAsl) CBA3b. OJIEKTPOOTPHUIATENHLHOCTD
XUMHYECKHX 3JIeMeHTOB. VloHHasI CBSI3b.

CreneHb OKHCJICHHA. OKHCIINTEIFHO-BOCCTAHOBUTEIILHBIE pEaKuuu. Hpoueccm OKHUCICHUA n
BoccTaHOBJICHHS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKUN IKCIIEPUMEHT:

u3ydeHre 00pas3loB BEHIECTB METAJUIOB U HEMETAJIJIOB, B3aUMO/IEHCTBHE TMIPOKCHA INHKA C PaCTBOPaMHU
KHCJIOT M  IIENOYeHd, MPOBEACHUE  OMNbITOB, WIIIOCTPUPYIOIIMX  IPUMEPHl  OKUCIHUTEIBHO-
BOCCTaHOBUTEINIbHBIX peakiiii (ropeHue, peakliuu pa3ioKeHus, COeIMHEHNs).

MexnpeaMeTHbIe CBSI3U

Peanuzanuss MeXmpeIMETHBIX CBsS3€il NpU HM3yYEeHUHM XUMHM B & Kjacce OCYIIECTBISETCS 4Yepes
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U MOHSATHH, SIBISIIOMIUXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0mue ecTecTBEeHHO-HAYYHBIC TMOHATHS: HAy4dHBIH (aKT, TUIOTE3a, TEOpHUs, 3aKOH, aHAJINU3, CHHTE3,
Kiaccuukanus, MePUOANIHOCTh, HAOIIOJIEHUE, DKCIIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHHUE, MOJIETb,
SIBJICHUE.

®dusnka: Martepus, aToM, 3JCKTPOH, IMPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TONBI, PaIHOAKTHBHOCTE,
MOJICKYJIa, JJICKTPUYECKUI 3apsji, BEIIeCTBO, TEJI0, O0BEM, arperarHoe COCTOSHHE BEIIECTBA, Tras,
(bu3HYeCKUe BEIMYUHBI, ¢IMHUAIIB H3MEPEHHUS, KOCMOC, TUIAaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢porocunTes, npixanue, 6uochepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPATbI, TOPHBIC MOPOJBI, MOJE3HBIE HCKOIMAEeMbIE, TOILIMBO,
BOJIHBIC PECYPCHI.



9 KIIACC
BemecTBo u XuMHuecKas peakius

[lepnoauueckuii 3akoH. [lepuoanueckas cucrtema xumudeckux snemeHToB . 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB, KK,
KaJbLUsl U UX COEJAMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3IIEMEHTOB B llepunoanueckoil cucreme u
CTPOEHUEM HUX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUUYECKOM CBA3U. TUIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEILECTBA OT TUIIA KPUCTALUINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccupukanus u HOMEHKJIATypa HEOPTaHMYECKUX BEMIECTB. XHWMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCA K PAa3IMYHbIM KJIACCaM HEOPTraHUYECKUX COCIMHEHUMN, FTEHETUYECKasl CBA3b HEOPTaHMYECKUX
BEIECTB.

Knaccudukanms XuMHUYeCKuX peaknuid 1Mo pa3InyHbIM MpH3HaKaM (TI0 YMCITy U COCTAaBY YYaCTBYIOIIUX B
PEaKIMy BEUIECTB, 10 TETIOBOMY (P (PEKTy, IO U3MEHEHHIO CTEIICHEeH OKHCICHUS XUMHYECKHIX 3JIEMEHTOB,
1o o0paTUMOCTH, M0 YYaCTHIO KaTaau3aTopa). DK30- U HHIAOTEPMHUUYECKHE PEAKIMU, TEPMOXHUMUYECKHE
YpaBHEHUS.

[lonsartue o ckopoctn xummuueckod peaknuu. [ToHsTHE 00 OOpaTUMBIX M HEOOPATUMBIX XUMUYECKHUX
peakuusax. [IoHATHE O TOMOIE€HHBIX U TIETEPOreHHBIX peakuusax. [lomdarue o karamuse. Ilonsarue o
XUMUYECKOM paBHOBeCHM. DakTOpbl, BIUAIOIIME HA CKOPOCTb XMMHUYECKOM pEaKkLUU U IIOJIOKEHUE
XUMHUYECKOI'O0 PaBHOBECHS.

OKHCIUTEIBPHO-BOCCTAHOBUTEILHBIC pcaKknuuu, 3HeKTpOHHBII>'I 0ajaHC OKHCIUTEIbHO-BOCCTAaHOBHUTEIIBHOM
pPCaKknuu. CocraBneHue ypaBHCHI/Iﬁ OKHCIIUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ C HCIIOJIb30BAHUEM
METOJa 3JICKTPOHHOT'O Oananca.

TeOpI/IH BHCKTpOHHTquCKOﬁ AUCCOoHalu. 9JI€KTpOJ'II/ITI>I U HEOJICKTPOJHUTHI. KaTI/IOHH, AHUOHEI.
MexaHu3M JUCCOLMAIA BEIIECTB C pa3jINuHbIMU BUAAMU xuMudueckor cBsa3u. CTeneHb JUCCoranuu.
CuibHBIC U ca0bIie QJICKTPOJIUTHI.

Peakmun noHHOTrO oOmeHa. YcloBus IMPOTCKAHUA peaKI_II/Iﬁ HOHHOTI'O O6MeHa, IOJIHBIC H COKpaH_IéHHBIC
HOHHBIC YpPAaBHCHUA peaKHI/Iﬁ. CBoiicTBa KHUCJIOT, OCHOBaHHM H COJiell B CBETE Hpe)ICTaBJ'IeHI/Iﬁ 00
SHCKTpOHHTquCKOﬁ JAucCCoranuu. KauecTBeHHEIC PCaKuu Ha UOHBI. IlonsTue o TUAPOJTIN3C coJieii.

XUMUYECKU IKCIIEPUMEHT:

O03HAKOMJICHHE C MOJISIISIMA KPHCTAUTMICCKUX PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAJUIOB U
HeMeTaIoB (TpaduTa W anmMmasa), CIOXKHBIX BEIIECTB (XJIOpUIAa HATPHs), WUCCIECNOBaHHE 3aBUCUMOCTHU
CKOPOCTHM  XHMHYECKOW  pEaKkIuu OT  BO3MCHCTBUS  PA3NMUYHBIX  (PAKTOPOB,  HCCIIEIOBaHHE
AIEKTPONPOBOTHOCTH PACTBOPOB BEIECTB, MPOIIEcca AUCCOIUAIINH KUCIOT, Ieouei U coel (BO3MOKHO
UCIIONIb30BAaHUE BHJIEO MaTEepUAOB), MPOBEIEHHUE OMBITOB, WJUIIOCTPUPYIONIMX MPU3HAKH MPOTEKAHUS
peakmuii MOHHOTO OOMeHa (oOpa3oBaHWME OCaJKa, BBIICICHHE Ta3a, OOpa3oBaHUE BOJBI), OIBITOB,
WUTFOCTPUPYIONIUX ~ TPUMEPhl  OKUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  peakiuuid (TOpeHue, peaxiuu
pa3oKEHUs, COCIAMHEHUS), pACIIO3HABAaHME HEOPraHMYECKUX BEIIECTB C TIOMOIIBI0 KadyeCTBEHHBIX
peaKIvii Ha HOHBI, pEIICHIE YIKCIIEPUMEHTAIBHBIX 3a7ay.



HemeTamier 1 ux COCAUHECHUA

OO01as xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTEpPHbIE CTENIEHU OKHUCIIECHUS.
Crpoenune u (pu3nvecKue CBOMCTBA MPOCTHIX BEIIECTB — IaJOreHOB. XMMHUYECKHE CBOMCTBA HA IpHUMEpe
XJiopa (B3aUMOZEHCTBHE C MeTallaMH, HeMeTaJulaMH, IejaodaMu). XijopoBogopona. ConsHas KHCIOTa,
XMMHYECKHE CBOMCTBA, IOJydeHHE, NpUMEHeHHe. JleiicTBHE XJopa M XJIOPOBOJIOPOAA HAa OPraHH3M
4ejoBeKa. BakHeie XIopuasl 1 uX HaX0XKJICHUE B IPUPOJIE.

O6mas xapakrepuctika 1eMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTEIIEHU
okucienus. CTpoeHue u QU3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPbl. AJIOTPOIHBIE
Mou(UKAIMKU KUCTIOPOJa U cepbl. XUMUYEeCKUe cBOMCTBa cepbl. CepoBOAOPO, CTpoeHue, (pusnueckue u
XuMHUeckue cBoMcTBa. OKCuAbl cepbl KaK IPEICTaBUTENN KHUCIOTHBIX oOKkcuaoB. CepHas KuCIOTa,
¢u3nueckne W XMMHYECKHE CBOMCTBa (OOIIME KakK MPEICTaBUTENs Kiacca KUCIOT U crnenuduyeckue).
XYUMHYECKUE pEaKluy, JEKallie B OCHOBE IPOMBIIUIEHHOTO CHOC00a MOJy4YeHUs CEPHON KHUCIOTHI.
[Ipumenenne cepHoil KucinOThl. COJM CEPHOM KHCIOTBHL, KAa4eCTBEHHAs peakuus Ha Cyiab(ar-moH.
Haxoxnenune ceppl u e€ coequHeHUl B mpupoae. XUMHUYECKOE 3arps3HEHHE OKpY)KAIOIIEeH Cpebl
COCTMHEHUSIMU Ccepbl (KUCIOTHBIC JIOXKIW, 3arpsi3HEHHWE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
PEeIOTBPALICHUS.

OO0wast xapakTepucTuka 31eMeHToB VA-rpynnsl. OCOOEHHOCTH CTPOEHUS! aTOMOB, XapaKTepHble CTEIIEHU
OKHCIICHHs. A30T, pacpocTpaHeHHe B IpUpoe, pu3ndeckue U XuMuueckue cpoiicrsa. Kpyrosopot azora
B npupojae. AMMHAK, €ro (HU3MYecKue M XHUMHYECKUE CBOICTBa, mosyueHue U npumeHeHue. Conu
aMMOHUs, MX (U3MYecKHMe M XUMHUYECKHE CBOWCTBa, NpuMeHeHue. KauecTBeHHas peakius Ha HOHBI
aMMOHHMs. A30THasi KHUCJIOTa, €€ TMOoNydeHHe, (U3NYECKMe M XHUMUYECKHe CBoiicTBa (oOmiue Kak
IpeJICTaBUTeNsd Kilacca KUCIOT M crneuuduyeckue). Mcmonp3oBaHWe HUTPATOB M COJE aMMOHHS B
KayecTBE MMUHEPAJIbHBIX y100peHni. XUMHUECKOe 3arpsA3HEHNE OKPYXKAIOLIeH cpe/ibl COEAMHEHUSIMU a30Ta
(KUCJIOTHBIE JT0KIIU, 3arpsi3HEHUE BO3/yXa, MOYBBI M BOAOEMOB). Dochop, alaoTponHble MOAUDUKAIIH
docdopa, puznyeckue u xummuueckue coiictBa. Oxcun dpocdopa (V) u pochopnas kucnora, puznyeckue
U XUMHUYECKHE CBOICTBA, nomydeHue. Vcnonap3zoBanue ¢pochaToB B KaUeCTBE MUHEPATIbHBIX YI00OpEHUH.

O6mmas xapakrepuctuka 31emMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepPHBIE CTENIEHU
OKHUCJICHUA. YTIIepOoJ, aJIOTPOMHbIE MOIU(DUKAIMM, PACHPOCTpaHEHHUE B MpUpoAe, (PUINYECKUE U
XUMHUYecKne cBoicTBa. AncopOius. KpyroBoport yriepona B npupozae. OKCHABI yriiepoa, uxX Gpusndeckue
U XMMHYECKHE CBOICTBA, JIEMCTBUE HA JKUBBIE OPraHU3MBI, MOJYUEHHE U MPUMEHEHUE. DKOJIOTUYECKHE
npoOsieMbl, CBsi3aHHbIE C okcuaoM yriepoma (IV), rumoresa rm0o0anbHOrO MOTEIUICHUS KIMMATa,
napHUKOBBIN A (eKT. YrompHas KHUCIOTa U €€ CONH, NX (PU3NYeCKre U XUMUYECKUE CBOICTBA, MOTYYCHHE
u npumeHeHue. KadecTBeHHas peaknus Ha KapOoHaT-wMOHBL lcmonb3oBaHue KapOOHATOB B OBITY,
MEUIIMHE, TPOMBITTUICHHOCTH U CETHCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSIX yriepoia (MeTaH, 3TaH,
STWJIEH, alEeTHJIEH, 3TaHOJ, TJIMLUEPHUH, YKCyCHas KucioTa). [IpupoaHble HCTOYHHMKH YIIIEBOAOPOJIOB
(yronb, mnpuUpoIHBIM Tra3, HedTh), MPOAYKTHl HX MepepaboTku (OeH3uH), MX poib B OBITY H
IPOMBINUIEHHOCTH. [IoHATHE O OMONOTMYEecKH BaKHBIX BEIIECTBAX: JKHMpax, Oenkax, YrieBojax — M HX
pOJIU B )KM3HU ueoBeKka. MaTepuaabHOE €AMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COSIUHEHUH.

Kpemunii, ero ¢puszndeckue 1 XUMUYECKUE CBOMCTBA, MOJydyeHUe U npuMeHeHne. CoeTMHEeHNs KPEMHHUSI B
npupoae. O6mmue mpexacraBieHus o6 oxcuae kpemuus (IV) m kpemuHueBoit kuciore. CHIMKATBI, UX



UCTIOJIB30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaykHeWue cTponTelbHbIe MaTepUAITbl: KEpaMHUKa, CTEKJIO,
IIEMEHT, OeTOH, ene300eToH. [Ipobaembl 0e30MacHOr0 MCIOIB30BAHMS CTPOUTEIBHBIX MAaTEPHAIOB B
MIOBCEHEBHOM KU3HHU.

XUMUYECKUN SKCIIEPUMEHT:

u3ydyeHue oO0pa3l0B HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJITHON KHUCIIOTHI, IPOBEACHUE KAaYECTBEHHBIX
peakuuii Ha XJIOPUI-MOHBI U HAOIIOIEHNE IPU3HAKOB UX MIPOTEKaHMs, OIBIThI, OTpaXKarolye Gu3ndecKue
U XMMHYECKHE CBOWCTBA TaJOI€HOB U UX COEIUMHEHHUH (BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
O3HAaKOMJIEHHE ¢ o0pa3uamM XJOpPUJIOB (TaJlor€HU/I0B), O3HAKOMJIEHHME C oOpa3naMu cepsl U €€
COEMHEHUSMH (BO3MOYKHO HCIIOJIb30BaHUE BHJICOMATEpUANIOB), HaOJIOAEHUE Ipolecca OOyriIMBaHUsA
caxapa MoJ JEHCTBUEM KOHUECHTPUPOBAHHOM CEPHOM KHUCIOThI, H3YyYECHHE XHMHUYECKUX CBOWCTB
pa30aBIEeHHON CEpHOW KHCIOTHI, NMPOBEJACHUE KAYECTBEHHOW peakinHu Ha Ccyiab(paT-MoOH W HaOII0AeHUE
npU3HaKa e€ MPOTEeKaHus, O3HAKOMJICHHE ¢ (PU3NYECKUMHU CBOMCTBaMU a30Ta, ¢ochopa U UX COeTUHEHUN
(BO3MOKHO WCIIOJIb30BaHUE BHUACOMATEPHATIOB), oOpa3laMu a30THBIX U (HOCPOPHBIX YyHOOpEHHIA,
HOJy4YeHUe, coOMpaHue, paclo3HaBaHUWE M H3yYeHHE CBOMCTB aMMMaka, HPOBEIECHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHHMS M (ocdar-uOH M U3ydyeHHE IMPHU3HAKOB HX IMPOTEKAHUs, B3aMMOJEHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCIOTBI C MeJbl0 (BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
U3ydeHHe MoJlesIel KpUCTAINIMUECKUX PEeIETOK anMasa, rpadura, QpysiepeHa, 03HaKOMIEHHE ¢ IPOLIECCOM
a7icopOLIMK PacTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOHCTBOM NPOTHUBOTrasa, MOJIyyeHHE,
coOupaHue, paclio3HaBaHUE U U3YYEHHE CBOICTB YIJIEKHCIIOTO ra3a, IpOBEIEHNE KaUECTBEHHbBIX PEaKIUil
Ha KapOOHAaT M CUJIMKAT-MOHBI U M3yYEHUE NPU3HAKOB MX IPOTEKAHUS, O3HAKOMIICHHE C IMPOIYKIHEH
CHWJIMKaTHOM IPOMBILUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX 3a/1ad 110 TeMe «BaxHelue HemeTallbl
U X COEJIMHEHUS.

Meramisl 1 BX COCINHCHUA

OOmast xapakTepUCTHKAa XHUMHUYECKHX OJJIEMEHTOB — METaVIOB HAa OCHOBAaHUM WX IIOJIOKEHHS B
[Tepuoanueckoit cucreme xumuueckux siemeHToB [[. M. MenneneeBa u crpoenust aromoB. CTpoeHue
METaJuIoB. MeTalmuecKas CBs3b U METATMUECKask KPUCTALUTHIECKash pemeTka. DIEKTPOXUMUICCKUN Pt
HanpsDKeHUH MeTayuioB. PuU3nyecKkue M XMMUYEecKue cBoicTBa MeTamioB. OOmIMe crnocoObl MOTy4eHUs
MeTasuioB. [IoHATHE 0 KOPPO3UK METAJIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CrijaBsl (cTaib,
YYT'yH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounbie MeTaiuIbl: TOJ0XKEHUE B [lepuoanyeckoii cucteMe xumudeckux snemeHToB [. . Menneneena,
CTPOEHHE MX aTOMOB, HaX0XJI€HHUE B Mpupoje. PU3nuecKkrue 1 XMMUYECKHUE CBOMCTBA (Ha IpUMEpPe HATPUS
u kanus). OKcUIbl U TUIPOKCUBI HATPUS U Kanus. [I[puMeHeHre menoyHbIX METauIOB U UX COEIMHEHUM.

[IlenoyHO3eMENbHBIE METAIBI MATHUN U KaJbLM: MoJ0XeHue B [leproanyeckoil cucteMe XuMHYECKUX
aneMeHToB 1. 1. MenaeneeBa, CTpOEHHE UX aTOMOB, HaX0XIAEHUE B ITpupoae. PU3nuecKue 1 XUuMHYECKHE
CBOMCTBa MarHus M Kanblus. BakHelnme coequHeHus Kaablus (OKCHA, TUAPOKCUI, coiH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

Amomunuii: nonoxenue B Ilepuoamueckoit cucreme xumuueckux snemeHtoB J[. WM. Menneneesa,
CTpOEHHE aToMa, HaXOXKeHHEe B mpupoze. Puznyeckue u XUMUUECKHE CBOMCTBA aTlOMUHUSA. AM(pOTEepHBIS
CBOMCTBA OKCHJIA U THAPOKCUIA ATFOMUHUA.



Kenezo: nonoxenue B Ilepuognueckoit cucreme xumudeckux snemeHToB . Y. MenneneeBa, ctpoeHue
aToma, HaxoXJeHue B mpupoje. Pusznveckne U XUMUYECKHE CBOMCTBaA xkene3a. OKCUIBI, THAPOKCHIBI H
cosmm xkene3a (1) u xxenesa (111), ux cocraB, CBOMCTBA U TOJyYCHHE.

XUMUYECKUN SKCIIEPUMEHT:

03HAKOMJICHHE C 00pa3llaMy METAJUIOB U CIUIABOB, UX (PU3NYCCKUMHU CBOHMCTBAMU, U3YUCHHE PE3yJIbTATOB
KOPPO3MH METAUIOB (BO3MOKHO HCIOJb30BAHUE BHJICOMATEPUAIOB), OCOOCHHOCTEH B3aWMOJICHCTBUS
OKCHJIa KaJblMsl W HATPHsl C BOAOH (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPHAJIOB), HCCIICIOBAHHE
CBOWCTB JKECTKOW BOJXBI, TpoIlecca TOPEHHS IKele3a B KHCIOpoJe (BOSMOXKHO HCIIOJIb30BAaHHE
BUICOMATEPHAJIOB), TPU3HAKOB IPOTCKAHHWS KAYECTBCHHBIX pEAaKIMid Ha WOHBL MarHWs, KaJbIus,
amoMunusi, nuuHka, skeneza (ll) u xenesa (Ill), meau (), HabGnrogeHue w ommcaHue NPOIECCOB
OKpalllMBaHUA IIJIAMCHU MOHAMU HATPUs, KaJIUA U KaJIbIIHUA (BO3MO)KHO HUCITIOJIB30BaHUC BI/IIIGOMaTepI/IaJIOB),
HUCCIICO0OBAHUC aMCpOTepHI)IX CBOICTB THUAPOKCHUAA aJliOMUHUA MW THAPOKCHMAA LMUHKA, PCHICHUC
SKCIICPUMCHTAJIBHBIX 3a1a4 110 TCMC «Baxuelnine MeTaIbl U UX COCANHCHUA.

XHUMHS ¥ OKpYXKarolas cpena

BemectBa u marepuanbsl B IOBCEIHEBHOM JXU3HM 4YeEIIOBEKA. be3omacHoe HCIOIb30BaHUE BEILIECTB U
XUMHUUYECKHUX peakuuil B ObITy. [lepBas moMoIb IpU XUMUYECKUX 0XKOTraX U OTPaBJICHUSX.

XUMUYECKOE 3arps3HeHHE OKpYKarolel cpeabl (mpenenbHas JoMycTUMas KOHIICHTPAIUs BEILIECTB, Aaliee
—ITJK). Posib XuMuM B peIICHUU YKOJIOTHYECKUX MPOOIJICM.

XUMUYECKUN IKCIIEPUMEHT:
u3ydeHre o0pa3IoB MaTepralioB (CTEKIIO, CIIaBbl METAIJIOB, MOJMMEPHBIE MAaTEPUATIbI).
MexnpeameTHbIe CBSI3U

Peanuzanuss MeXnpeIMETHBIX CBA3€dl NpU HM3yYeHUM XUMHM B 9 Kilacce OCYIIECTBISETCS uepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U MOHATHH, SIBISIIOIIUXCS CUCTEMHBIMU
JUISL OTJIEIIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIC TOHATHUS: HAy4yHbIM (akT, TUMOTe3a, 3aKOH, TEOpHs, aHalu3, CHUHTE3,
KJaccuukanus, MePUOANIHOCTh, HAOIIOJEHUE, DKCIIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHHUE, MOJIETb,
SIBJICHHE, TAPHUKOBBIN 3((PEKT, TEXHOTIOTHS, MATEPHAITHI.

®uznka: MaTepusi, aTOM, D3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIMJ, H30TOIblL, PaTUOAKTUBHOCTH,
MOJIEKYJa, OJJIEKTPUYECKUH 3apsii, MPOBOAHHUKH, TOJIYIPOBOAHHUKH, JUAJIEKTPUKH, (HOTOIIEMEHT,
BEIIECTBO, TeJIO, O0OBEM, arperaTHoe COCTOSHUE BELIeCTBA, ra3, pacTBOp, PacTBOPUMOCTb,
KpUCTANIMYECKasi peImeTKa, CIIaBbl, (U3MUYECKUE BEIMYUHBI, EIUHUIBI H3MEPEHUs, KOCMHYECKOEe
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEPAIbHbIE YAOOPEHUS, MUKPOIJIEMEHTHI,
MaKpOd3JIEMEHTHI, INTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MUHEPAIbI, TOPHBIC MOPOJIbI, MOJE3HBIE HCKOIAaeMble, TOILIMBO,
BOJIHBIC PECYPCHI.



I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS IIPOTPAMMLI 110 XMMHWW HA VYPOBHE
OCHOBHOI'O OBIIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3VIJIBTATHI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOILIEro 0Opa30BaHUS JOCTUTAIOTCS B XO€
o0y4eHHsT XHMHH B €IMHCTBE YYEOHOH M BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBHHM C
TPaJULUOHHBIMU  POCCUHCKMMU  COLMUOKYJIbTYPHBIMH M  JYXOBHO-HPABCTBEHHBIMU  LIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MPaBHJIAMH U HOPMaMH MOBEJCHHS U CIIOCOOCTBYIOT IpOIeccaM CaMOIIO3HAHHMS,
CaMOPa3BUTHA U COLIMATM3ALMH 00yUYarOIINXCSL.

JImgyHOCTHBIE pE3yiabTaThl OTpaXar0T TOTOBHOCTH 06yqa}0mnxcs[ PYKOBOJACTBOBATLCA CHCTEMOM
ITO3UTHUBHBIX LIECHHOCTHBIX OpI/IeHTaIII/Iﬁ " paClIMPCHUC OIbITa ACATCIBbHOCTH HA ec OCHOBC, B TOM YHCJIC B
qacTu:

1) naTproTHYECKOro BOCIIUTAHUS:

LEHHOCTHOTO OTHOLIECHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAYYHOMY HACJIEAMIO,
MOHMMAHUS 3HAYCHUS XUMHYECKOH HAyKH B XKU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIIAJICTh
JIOCTOBEpHOM MH(OpMaLIMEn O MePEAOBBIX JOCTUKEHUSIX U OTKPBITUSX MUPOBOM M OTEYECTBEHHON XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpaX/1aHCKOTI'0 BOCIIUTAHHUS:

NpEaACTaBJICHHUA O COIHUMAIBHBIX HOPMax MW IHpaBuIaxX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Y4eOHOMCCIIEI0BATENECKOM, TBOPUECKOM
U JpYTUX BHJAX JI€ATEIbHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HON COBMECTHOM MAESITENbHOCTH IpPU
BBITIOJTHECHU U y‘Ie6HI)IX, MMO3HAaBAaTCJIbHBIX 3ajJia4, BBIIIOJHCHHU XHUMHUUYCCKHUX OKCIICPHUMCHTOB, CO3daHHUU
yu4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIOHMMAHHUIO M B3aHMMOIIOMOIIM B Tpolecce ITOH yueOHOH
JeATETbHOCTH, TOTOBHOCTH OLICHUBAaTh CBOE MOBEACHME M TOCTYNKH CBOMX TOBAapUUIEH C MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

3) HCHHOCTH HAYYHOTO ITO3HAHUA:

MHPOBO33PCHUCCKHUE TPCACTABICHUA O BCHICCTBE U XHUMHYIECKOM p€akuruu, COOTBCTCTBYIOIIUC
COBPCMCHHOMY YPOBHIO pPa3BHUTHA HAYKHU U COCTABJIAKOIIUC OCHOBY JISI MIOHUMAHHUSA CYIIIHOCTHU Haquoﬁ
KapTUHbBI MHUpa, NPCACTABICHUSA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTUA HNPUPOABLI, B3aMMOCBA3AX
YCJIOBCKa C HpHpOI{HOﬁ CpCHOﬁ, O POJIM XUMHHU B TIO3HAHUU ITUX 3aKOHOMCpHOCTeﬁ;

IMMO3HABATCJIbHBIC MOTHBBI, HAIIPABJICHHBIC Ha IMOJYUYCHUC HOBBIX 3HaHUM II0 XHMUHU, HCO6XOZ[I/IMLIC JJIsA
0OBsICHEHHS Ha6J'IIO,Z[aCMLIX mponeccoB n ﬂBHCHHﬁ, HOSH&B&TCHBHOﬁ, PIH(I)OpMElL[PIOHHOfI U YHUTATEIbCKOMU
KYyJIbTYpbl, B TOM YHUCJIC HABBIKOB CaMOCTOSTEIbLHOMI pa6OTLI C y‘-IC6HBIMI/I TCKCTaMU, CHpElBO‘-IHOfI
HHTCpaTypOﬁ, JOCTYIIHBIMU TEXHUYCCKUMHU CPCACTBAMU I/IH(I)OpMaLII/IOHHBIX TCXHOJIOT Hﬁ;

MHTEpEC K 00YYCHUIO U MO3HAHUIO, TI0003HATENIFHOCTh, TOTOBHOCTH M CIIOCOOHOCTHh K CaMO0Opa30BaHUIO,
MPOEKTHON M MCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U yPOBHS
o0OydeHus B JallbHEUIIIEM;



4) popMupoOBaHUS KYJIbTYPHI 3J0POBbSI:

OCO3HAHUE IIECHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3JOPOBBII
o0pa3 >KM3HM, OCO3HAHHE IIOCICACTBUH W HENPUATHE BPEIHBIX MPHUBBIYCK (YIOTPEOICHUS AIKOTOJIS,
HAapKOTUKOB, KYpEHHs), HEOOXOJMMOCTH COOJIOJCHUS TPaBMJI OE30MaCHOCTH TIpH OOpaIlleHuHu C
XUMHYECKHMH BEIIECTBAMH B OBITY ¥ pEalIbHOU YKU3HH;

5) TpyZIOBOTO BOCIIUTAHUS:

UHTEpEeC K MPAKTHYECKOMY H3yYCHHMIO Mpodeccuil u Tpyaa pa3iuyHOrO POJAa, YBAKEHHE K TPYAy M
pe3ysibTataM TPYJOBOW JAEATEIbHOCTH, B TOM YHUCIIE Ha OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAHUN IO
XUMHUH, OCO3HAHHBIA BBIOOP MHIWBUAYaIbHOW TPACKTOPUU MPOJOIDKEHHS 00pa3oBaHUs C Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEITHON
npohecCHOHANBHOM AESITENbHOCTH M Pa3BUTUA HEOOXOAMMBIX YMEHMId, TOTOBHOCTh aJalTHPOBATHCS B
npodeccuoHansHOM cpere;

6) OKOJIOTHYCCKOI'O BOCIIMTAHUA:

3KOJOIrH4YC€CKH HGHCCOO6p33HOG OTHOIICHUEC K IPUPOAC KaK HMCTOYHUKY KH3HU Ha BGMHC, OCHOBE €€
CYLICCTBOBAHHUA, IIOHMMAHHUC HNCHHOCTU 3J0pOBOIro M 0€e30I1aCHOIO 06pa3a KHN3HH, OTBCTCTBCHHOC
OTHOIICHUE K CO6CTB€HHOMy @HSHHGCKOMY U IHNCUXHUYCCKOMY 3J0pPOBbIO, OCO3HAHHC LCHHOCTU
CO6J'IIOI[CHI/I$I IIpaBUJI 0€e301acHOTO MMOBCACHUS IIpU pa60Te C BCHICCTBAMH, a TaAKXKE B CUTyalU:AX,
YrpoxKaromux 310pOBbIO U JKU3HU J'IIOI[Gﬁ;

CMOCOOHOCTH NMPHUMEHATh 3HAHUS, MOJIydaeMble NPU U3YYEHUU XUMHH, JJIs pelleHHs 3a/1a, CBSI3aHHBIX C
OKPY’KaIOIlleW MPUPOJHON CpEeNOW, Ul IOBBIIICHUSA YPOBHSA DKOJIOMMYECKOM KYJIBTYPBI, OCO3HAHUSA
IJ1I00aJIbHOTO XapaKTepa 3KOJOTMYECKUX MPOoOJieM M MyTeW MX PelIeHUs MOCPEeICTBOM METOA0B XMMHH,
OKOJIOTMYCCKOTO MBIINUJICHUA, YMCHUSA PYKOBOJACTBOBATLHCA UM B HO3H3B3T€J'IBHOI>1, KOMMYHHKaTHBHOﬁ n
COLIMAIbHON ITPAKTHKE.

METAIIPEJJMETHBIE PE3VJIbTATDI

B cocraBe MerampeaMeTHBIX Ppe3yJabTaTOB BBIICNIAIOT 3HAYUMBbIE A (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOI1eHay4YHbIe MOHATUS (3aKOH, TeOpHUs, MPUHLMII, TUNOTe3a, (HakT, cucTeMa, MPOLECC, SKCIEPUMEHT U
Jpyroe.), KOTOpbIE€ MCIOIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeaMeTax U MO3BOJISIOT Ha OCHOBE
3HAHUW M3 ATHX NpeAMETOB (OpMHpPOBaTH MpPEICTaBICHHE O ILIEJIOCTHON HayyHOW KapTHUHE MHpa, U
yYHHUBEpCalbHble yueOHble aeWcTBUSA (TIO3HaBaTeNlbHblE, KOMMYHHUKATHBHbBIC, PETrYJISTHUBHBIE), KOTOPbHIE
oOecneunBaroT (POpMHPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHHPOBAHUIO M OCYIIECTBIECHHUIO
y4eOHOI IesITeTbHOCTH.

[To3HaBaTenbHBIC YHUBEPCATbHBIC YICOHBIE TCHCTBUS
ba3oBrle nornueckme AeMCTBHUA:

YMEHMsI HMCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBILIUIEHHS IPU OCBOEHUM 3HAHUM: PACKPHIBATh CMBICI
XUMHUYECKHUX TMOHSITHM (BBLAENATh UX XapaKTEpHbIE MPU3HAKH, YCTaHABIMBATh B3aHMMOCBS3b C APYTUMU
MNOHSTUSMM), HUCIOJB30BaTh MOHATUS ISl OOBSCHEHHsS OTHENbHbIX (DAaKTOB M SIBIEHUN, BHIOMPAThH
OCHOBAaHMSA WU KpUTEpUH Il KiIacCU(UKAUM XUMHUYECKHX BEIIECTB U XUMHUYECKUX PEAKIMMH,
yCTaHaBJIMBaTh IMPUYUHHO-CICICTBEHHBIE CBS3M MEXAY OOBEKTaMM HU3YyYCHMs, CTPOUTh JIOIMYECKHE
paccyxaeHusl (MHIyKTUBHBIE, 1€yKTUBHBIE, TI0 aHAJIOTHH), J1eJ1aTh BBIBOJBI U 3aKIIIOYEHUS;



yYMEHHE NPUMEHATH B IMpoLlecce MO3HAHUS MOHATUS (TPEAMETHbIE U METalpeIMETHbIE), CUMBOINYECKUE
(3HaKOBBIE) MOJENHU, HCIOJb3yeMble B XHUMHUH, MPEOOpPa30BBIBATH IIHPOKO MPUMEHSEMbIE B XUMUU
MoJieJIbHbIE TMPEACTABICHUS — XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTa), XUMUYeckasi popmysa U ypaBHEHUE
XUMHYECKON peaklUuud — MpU peHIeHHH y4eOHO-TIO3HABaTeNbHBIX 3a7ad, ¢ YYETOM 3TUX MOJEIBHBIX
NPEJICTABICHUI BBISBISITH M XAPaKTEPU30BATh CYMIECTBEHHBIC MPU3HAKA HU3Y4aeMbIX OOBEKTOB —
XUMHYECKHX BEIIECTB M XHMHYECKUX PEAKIUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUYUHHO-
CJIE/ICTBEHHBIC CBSI3U U NMPOTHUBOPEUUS B U3y4AEMBbIX MPOIECCAX U SBICHUSIX.

bazoBrie ncciaegoBaTenbcKyue ASHCTBUS:

YMCHHUE HCIIO0Jb30BaTh IIOCTABJIICHHBIC BOIIPOCHI B KAYECTBE MHCTPYMCHTA IIO3HAHUSA, a4 TAKKC B Ka4YCCTBC
OCHOBBI JJIsA q)OpMI/IpOBaHI/ISI TUIIOTE3BI IO MPOBEPKEC MMPABUIIBHOCTHU BBICKA3BIBACMBIX Cy)I(l[GHI/If/'I;

NpUOOpETEeHNE ONbBITA IO IJIAHUPOBAHUIO, OPraHU3allMd U MPOBEACHUIO YYCHHYECKUX SKCIEPHMEHTOB,
yMeHHe HaONIoJaTh 3a XOJOM IpOIecca, CaMOCTOSATENBHO IIPOTHO3UPOBATH €ro  pe3ynbTar,
dbopmyaupoBaTh 0000IIEHUS U BBIBOJBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHMS, COCTABIIATD
OTUET O IpoAEIaHHOM padoTe.

Pabota ¢ nadopmanmeii:

YMEHHE BBIOMPATh, aHAJIM3UPOBATH U HMHTEPHPETUPOBATH HH(DOPMALMIO PA3IUYHBIX BHUIOB U (opm
MPEJICTAaBICHUS, TOMYy4YaeMyl0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIUTEpPATypa XUMHUYECKOTO
COJlep’KaHusl, CIpaBOYHbIE MocoOus, pecypcbl MHTepHETa), KPUTHUECKU OIICHUBATHh MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(OpMAIIHUIO;

YMEHUE TPUMEHATh pa3IUYHble METOAbl M 3alpochl MpH IMOHUCKE U O0TOOpe HUHPOpPMALUU H
COOTBETCTBYIOIIMX JJAHHBIX, HEOOXOIMMBIX JJsI BBIIOJHEHUS Y4YEOHbIX U TII03HABATENbHBIX 3aJ]a4
onpeAenéHHOr0 TUMA, TMpUOOpPETeHHE OMmbiTa B  O0JACTH  WCIOJIB30BaHMUS  HMH(OPMALMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJOTWM, OBJIAJIEHUE KYyJbTYPOM aAKTHMBHOIO HCIIOJIB30BAHMS  Pa3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy HpPEJICTaBICHUS HHPOpPMAIUH U
WUTIOCTPUPOBATh pEIIaeMble 3ajaul HECIIOKHBIMU CXEMaMH, AMarpaMMaMHu, ApyrumMu popmamu rpaduxu
U UX KOMOMHALIUSAMU;

YMEHHME HCIIOJIb30BAaTh W aHAJIM3MPOBATh B Ipoliecce Y4eOHONM M HCCIEeNOBaTEeNIbCKON AESITeIbHOCTU
UH(GOPMAIIMI0O O BIHUSHUU TPOMBIIIIEHHOCTH, CEIbCKOTO XO34HiCTBa M TPAHCIOPTAa HA COCTOSHUE
OKpY>Karolle NPUPOIHON CPEBI.

KomMMmyHUKaTHBHBIE YHUBEpCAJIbHbBIE YUeOHbIe TEeHCTBUS:

YMEHHMsI 3a/laBaTh BOINPOCH! (B XOJe Aauanora M (WiM) JAUCKYCCHUHM) IO CYIIECTBY OOCYXJIaeMOU TEMBI,
(bopMynupOBaTh CBOM MPEAJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a/1a4uu;

YMCHUA NPEACTABIIATE MOJYUCHHBIC PE3YJIbTAaThl MMO3HaBaTEeILHON JACATCIBHOCTH B YCTHBIX U TMCBMEHHBIX
TEKCTax; JIeJaTh MPE3CHTAIUI0 PE3YJbTATOB BBIMOTHEHUS XUMHUYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOTO
OTbITa, Ta0OPATOPHOM PabOTHI 1O UCCIIEOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MMPOEKTA);

yMEHUs y4eOHOTO  COTPYJHHUYECTBA CO CBEPCTHHKAMHM B  COBMECTHOM TIO3HABAaTEIbHOW W
HCCJIEIOBATENILCKON JIeATEIbHOCTH MPU PEUICHHUH BO3HHUKAIOLIMX NpoOJieM Ha OCHOBE yuéra OOmIMX
UHTEPECOB U COTJacOBaHUA MO3ULIUNA (0OCyXIeHus, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBI»,



KOOpJIWHAIIMS COBMECTHBIX JCWCTBHUI, ONpEACICHHEe KPUTCPUEB IO OIEHKE KadecTBa BBIMOJTHEHHOU
paboTHI U ApyTHE).

PerynstuBHbIe yHUBEpCaIbHbIC yUeOHbBIE NEUCTBU:

YMeHI/Ie CaMOCTOATCIBbHO OHpe[[e.H}ITB neian ACATCIIbHOCTH, HJIaHI/IpOBaTL, OCYH_IGCTBJISITB, KOHTpOJII/IpOBaTb
U TIpY HEOOXOTMMOCTH KOPPEKTUPOBATH CBOIO AEATEIBHOCTD, BEIOMpATh Hanbosiee 3 HEeKTUBHBIE CIIOCOOBI
penieHusl y4deOHBIX W TI03HABATENbHBIX 3a7a4, CaMOCTOSATEIBHO COCTAaBJISATh WM KOPPEKTHPOBATH
MIPEIOKCHHBIM aJITOPUTM JICHCTBHI TP BBIMOJHEHUU 3aIaHUKA C y4ETOM TOJIYYCHHUS] HOBBIX 3HAHUU 00
M3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIUAX, OIEHHWBATh COOTBETCTBUE IIOJYyYEHHOTO pe3yjbTaTa
3asBJICHHOM 1I€JIM, YMEHUE HCIOJIb30BaTh W AaHAJU3UPOBATh KOHTEKCTHI, MpEIjiaraeéMble B YCJIOBUU
3aJaHNH.

I[MPEAMETHBIE PE3YJIbTATBI

B cocraBe nmpenMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO 0043aTENILHOTO COJIEP>KaHusl, YCTAHOBICHHOTO JaHHOU
denepanbHON paboyeil mporpaMMoi, BBIICIAIOT: OCBOEHHBIE 00YYAIONIMMICS HAayYHbIe 3HAHUS, YMEHUS U
CrocoObl JeHCTBUM, crneruduyuecKkre I NPEIMETHOW o01acTh «XUMUs», BHIBI JEATEIBHOCTH 10
MOJyYEHUIO HOBOTO 3HAHUS, €r0 HWHTEpIpEeTalud, MNpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX M HOBBIX CHUTYaIIUsIX.

K koHmy oOydeHus B 8 Kilacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTb
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCSA YMEHUI:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHN: aTOM, MOJIEKYJId, XUMUYECKHI JIEMEHT, IIPOCTOE
BEIIIECTBO, CJOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCHTEIbHAs
aTOMHasi M MOJIEKYJSIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIApPHAs Macca, MaccoBas 0
XUMHUYECKOTO OJJIEMEHTa B COCIUWHEHUHU, MOJIAPHBIA O00BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
AJIEKTPOOTPUIIATEIHFHOCTD, CTETICHb OKUCIICHUSI, XUMHYECKasi peakius, KiaccuuKaiusi peakiuii: peakiuu
COCIMHECHUS, PEAKIIMU PAa3JI0KECHUsI, PEAKI[UU 3aMEIEHUs, PEaKIMi OOMEeHa, HK30- M IHJIOTEPMHUYECKHE
peaKkiuu, TerIoBoi 2PGEeKT peakiuu, siApo aToma, JIEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOUTalb, paanyc
aroMa, XMMHYECKas CBs3b, IOJSApPHAs U HEINOJsApHas KOBAJICHTHAsl CBA3b, MOHHAs CBA3b, MOH, KATHOH,
AHUOH, PACTBOP, MAaCCOBas JI0JI BelIeCTBa (IIPOLIEHTHAsI KOHIICHTPAI[Hs) B PACTBOPE;

HWJUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUU U MNPUMCHSATDH 5TU NMOHATHUA IIPU OIIMCAHUU
BCIICCTB U UX HpeBpaLHeHHf/'I;

HCIIOJIB30BAaTh XMMHWYCCKYHO CHUMBOJIMKY IJIs1 COCTABJICHUA q)OpMy.]'[ BECUICCTB U ypaBHeHI/II)'I XUMHUYECKUX
peaxkLuii;

OTIPEIETISATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSUHEHUSAX, CTETICHb OKUCIICHUS YJIEMEHTOB B
OWMHAPHBIX COCJUHEHUSAX, TPUHAUICKHOCTh BEIIECTB K OMNPEACIIEHHOMY KJIacCy COCIUHEHHH 10
dbopMynaM, BUJ XUMUYIECKON CBS3H (KOBAJICHTHAS U MOHHAS) B HEOPTAHUYECKUX COSTMHEHUSAX;

packpeiBaTh cmbica Ilepuognueckoro 3akona JI. WM. MenzaeneeBa: JAEeMOHCTPUPOBATH MOHUMAHHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT WX NoyiokeHus B [lepumommueckoi
CHCTEME, 3aKOHOB COXPAHEHMSI MAaCChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHUS,
3aKoHa ABOrajpo;



ONKCHIBATh M XapaKTepu3oBaTh TabiuuHyio (Gopmy [leproauueckoi cUCTEMBI XMMHUYECKHUX 3JIEMEHTOB:
pas3nuuaTh TMOHATHS «TJIaBHas moarpymnmna (A-rpymnma)» u «mmobounas noarpymnma (b-rpymma)», manbeie u
0oJbIINE TEePUOIbl, COOTHOCUTh 0003HAUEHUs, KOTOphle UMeroTcsl B Tabmuie «llepuonuyeckas cucrema
xumuueckux snemeHToB JI. W. MeHneneeBa» C YHUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsi sjapa, oOIIee YUCIIO DJEKTPOHOB W pacIpeleleHue UX 10
AJIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMHUECKUE HIIEMEHTBI, HEOPTaHUYECKHE BEIECTBA, XUMUYECKUE PEAKIUHU (IO YUCITY
¥ COCTaBY YYaCTBYIOIIUX B PEAKLIUHU BEIECTB, MO TETNIOBOMY YD PEKTY);

XapakTepu3oBaTh (OMMUCHIBATH) OOIINE XMMHUYECKHE CBOMCTBA BELIECTB Pa3IMYHbIX KJIAcCOB, MOATBEPKIAS
OIMCaHue IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHUM COOTBETCTBYIOIUX XUMUUECKUX PEAKIINiA;

IIPOIrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HX Ka4C€CTBCHHOI'O COCTaBa, BO3MOXKHOCTHU
IMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX;

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIPDHYRO MACChl BEIIECTB, MAaCCOBYIO HOJIIO XUMHYCCKOI'O
JJICMCHTA IIO (I)OPMYJ'IG COCAUHCHU, MACCOBYIO HOJIKO BCHICCTBA B PACTBOPEC, IMPOBOAUTH paC‘IéTH 110
YpaBHCHUIO XHUMHYECKOM pE€aKuuun;

IPUMEHATh OCHOBHBIC OINEpallMd MBICIUTEILHON JIeATEIbHOCTH — aHalu3 W CHUHTE3, CPaBHEHHE,
o0o011eHne, cUcTeMaTH3allio, KJIACCU(PUKAINIO, BBIABICHUE MPUUYMHHO-CICACTBEHHBIX CBS3eH — JUIS
U3y4eHHs] CBOMCTB BEINECTB M XHMMUYECKHX PEAKIMH, €CTECTBEHHO-HAayyHble METOJbl MO3HAHUSA —
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIMPOBAHNE, SIKCIIEPUMEHT (pealbHbI U MBICIICHHBIH);

ClIeZIoBaTh IMpaBUJIaM TOJb30BAHUS XMMHMUYECKOW IMOCYa0i M 1a00paTOpHBIM OOOPYJOBAaHUEM, a TaKXKe
npaBuiIaM OOpalIeHHs ¢ BEMIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSMH IO BBITOJHEHHUIO JTaOOpAaTOPHBIX
XUMHUYECKUX OIBITOB MO TMOJYYCHHIO M COOMpaHHIO Ta3000pa3HBIX BEHIECTB (BOAOPOJAa M KHUCIOPOIaA),
IPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHON MAacCOBOM J10Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U
POBOJIUTh XUMHUYECKHE IKCIEPUMEHTHI IO PACIIO3HABAaHUIO PACTBOPOB MIECTIOYEH M KHUCIOT C TIOMOIIBIO
MHAMKATOPOB (1akMyc, peHondTaaert, MEeTUIOPaHK U IPYTHUE).

K xonmy oOyueHus B 9 kijacce mpeaMeTHblE pe3ysbTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

PaCKphBIBATh CMBICII OCHOBHBIX XWMHYCCKHUX MOHATUNA: XUMHYECKHI OJICMEHT, aTOM, MOJICKYJa, HOH,
KAaTHOH, aHHOH, ITPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb
OKHUCJICHUS, XMMHUYECKas peaklus, XUMHYecKas CBs3b, TEIUIOBOM 3(PQeKT peakiuu, MOJb, MOJSPHBII
00BEM, pacTBOp, AIEKTPOIHTHI, HEINEKTPOIUTHI, DIEKTPOIUTHIECKAS TUCCOIUAIUS, PEaKIUd HOHHOTO
oOMeHa, KaTanu3aTop, XUMHUYECKOe paBHOBecHE, OOpaTHUMbIe U HEOOpATUMBIE PEaKIIMH, OKUCIHTEIHHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTEND, OKMCIEHUE U BOCCTAHOBJIEHUE, aJUIOTPONU,
aM(pOTEepHOCTh, XUMUYECKasi CBsI3b (KOBaJCHTHAsI, MOHHAS, METa/NINYecKas), KpUCTAJUTHUECKas PelIETKa,
KOppo3usa MCTAJJIOB, CILJIaBbl, CKOPOCTbH XUMHYECKOH pC€aknuu, mMpeACIbHO AONYCTUMAA KOHLCHTPAIUA
ITJIK BemecTna;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHIATHI U IPUMEHSTh 3TU MOHATUS NIPU ONIMCAHUHN
BEILIECTB U X MPEBPAILICHUH;



UCIOJIb30BAaTh XUMHUYECKYI0 CUMBOJIMKY JJIi COCTaBiieHUs! ()OpMyJl BEUIECTB M YPAaBHEHMH XUMHYECKHX
peaKIuii;

ONpPEACIATh BAJICHTHOCTh U CTENEHb OKUCICHHS XMMHMYECKHX JJIEMEHTOB B COCOUHEHMAX PA3JIIMYHOTO
COCTaBa, NPUHAAJIECKHOCTh BEIIECTB K ONPENeNEHHOMY KJIAcCy COEIMHEHMH 1o ¢opMynaM, BHI
XMMHUYECKOH CBA3M (KOBaJEHTHAsl, MOHHAs, METAIIIMUECKas) B HEOPraHMUECKUX COCINHEHMSIX, 3aps]l HOHA
0 XMMHUYECKOH (opmyiie, xapakTep cpeibl B BOAHBIX PAacCTBOpax HEOPraHWYECKMX COCIAMHEHWH, THII
KPUCTAJUIMYECKON pElIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMmbich [lepuoanueckoro 3akona [I. M. MenneneeBa U JeMOHCTPUPOBATH €ro MOHUMaHUE:
OMKCHIBATh U XapaKkTepu3oBaTh TabiuuHyto Gopmy I[leproguueckoil cUCTEMBbI XMMHUYECKHUX 3JIEMEHTOB:
pa3nuyath MOHATHS «IJIaBHas moAarpymma (A-rpymma)» u «mobouyHas noxarpynmna (b-rpymma)», mansie u
OOJIBIIME TEPUOMBI, COOTHOCUTH OO0OO3HAUEHHUS, KOTOpPhIE HMEIOTCS B TIEPUOJAMYECKON Tabmuie, ¢
YHCIIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsn sijpa, olmiee
YUCJIO AJEKTPOHOB U PACHpPEIeNICHNE UX MO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOICTB 2JIEMEHTOB M UX COCJUHEHHH B MpeiesiaX MallbIX MEpPUOAOB U IIABHBIX MOATPYII C
y4€TOM CTPOCHHUS UX aTOMOB;

KJIaCCI/I(l)I/IIII/IPOBaTI) XUMHYCCKHUEC 3JICMCHTBI, HCOPTraHNMYCCKUC BCIICCTBA, XUMHYCCKUC PCAKIINN (HO qucity
U COCTAaBy YYaCTBYWOIIHMX B PpCaKIUMHU BCHICCTB, IO TCIIOBOMY B(I)CI)GKTY, 10 HM3MCHEHHIO CTelecHel
OKHUCJICHUA XUMHYCCKHX BHGMCHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOMIME W CIeNU(DUUSCKUE XUMHUYECKHE CBOMCTBA MPOCTBIX U CIIOKHBIX
BEILIECTB, MMOATBEPKIasi ONMCAHUE NPUMEPAMHU MOJIEKYJIAPHBIX U MOHHBIX YPAaBHEHHUU COOTBETCTBYIOLIUX
XAMHYECKUX PEAKIIUN;

COCTABJISITh YPAaBHEHUS DJIEKTPOJIUTHUYECKOM JAMCCOLMAIMKM KUCIOT, INETOYed U COJIeH, TIOJHBIE |
COKpalIEHHBbIE ypaBHEHUS pEaKIUi HMOHHOTO OOMEHa, YpaBHEHHUS peakIuil, MOATBEPKAAIOIINX
CYILIECTBOBAaHUE T'€HETUUECKON CBSI3U MEXKYy BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

PaCKphIBaATh CYIIHOCTH  OKHCIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ IoCpeaACTBOM  COCTABJICHUA
QJICKTPOHHOT'O OamaHca 3TUX peaKuHﬁ;

IMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHHUSA, BO3MOXHOCTH MNPOTCKAHHA
XUMHNYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;

BBIUHCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJII0 XMMHUYECKOTO
JIEMEHTa 10 (OpPMyJIe COEIMHEHMs, MacCOBYIO JOJIO BEIIECTBA B PAaCTBOPE, NPOBOIUTH PACUETHI IO
YPaBHEHHIO XUMUYECKON PEAKIINH;

cOONIIO/IaTh TIpaBHJIA TOJIB30BAHMS XMMHUYECKOH IMOCYAOH M J1abopaTOpHBIM OOOPYJOBAaHUEM, a TaKKe
IpaBWJia OOPAIEHUSI ¢ BENIECTBAMH B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHYECKHX OMBITOB IO TMOJYYEHUIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB (aMMHAKa M YTJIEKHCIOTO
raza);

IPOBOAMTH DPEAKIMH, MOJATBEP)KIAIOIINEe KAueCTBEHHBIM COCTaB pa3JIMYHBIX BEILIECTB: PpPACIO3HABATh
OTIBITHBIM ITYTEM XJIOPUJ-, OPOMHI-, HOAU-, KapOoHaT-, hocdar-, CUIMKaT-, CyabpaT-, THIPOKCUA-UOHBI,
KaTHOHBI aMMOHHSI ¥ HMOHBl HW3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJAHBIX pPacTBOpax
HEOPraHUYECKUX BEILECTB;



MPUMEHSATh OCHOBHBIC OIEpAIlMUd MBICIUTEIBHON JCATENIBPHOCTH — AaHaJIW3 W CHHTE3, CpaBHEHUE,
0000111eHNE, CHCTEMAaTHU3aInIo, BBISIBIICHUE MPUYMHHO-CICACTBEHHBIX CBS3€H — MJIsI M3YYCHHUSI CBOMCTB
BCIIIECTB M XMMHUYECKUX PEAKIIUH, €CTECTBEHHO-HAYYHBIC METOJIbI MTO3HAHUS — HAOJIOACHUE, U3MEpPEHHEe,
MOJICIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN ).



n/n

11

1.2

2.1

HaumeHoBaHue pa3aesioB 1
TeM NPOrpaMMbl

TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC

DJIeKTPOHHbBIE
(undposbie)
o0pa3oBaTesibHbIE

pecypcsl

KoauyecTBO 4acos

KonTposabHubie IIpakTnyeckue

B
cero padoThI padoThI

Paznea 1. [lepBoHayajibHble XMMUYECKHE TOHATHS

XuMus — BakHad 00J1aCTh

€CTECCTBO3HAHUA N

l'lpaKTI/[‘-leCKOﬁ JACATCJIBbHOCTH

YeJ0BCKa

BemmecrBa u XUuMH4YecKHe
peaxkuuu

Hroro no pasneny

Pa3nen 2. BaxkHelnue npeacTaBuTe 1M HEOPraHMYECKUX BELEeCTB

Bo3nyx. Kucaopoa. Ilonsitue 00

OKCHAAX

15 1

20

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

bubauoreka [IOK
https://m.edsoo.ru/7f41837c

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



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

59 Boxopoa.Illonsitue 0 kucja0TaX M 8 1 bubauoreka [IOK
' COJIAX https://m.edsoo.ru/7f41837c

53 Bona. PactBopsl. Ilonsitue 00 5 1 1 bubauoreka [IOK
' OCHOBAHMSAX https://m.edsoo.ru/7f41837¢c

OcHOBHBIE KJIaCChI bubauoreka HOK

2.4 . 11 1 1
HEOPraHU4eCcKuX coeJINHeHU https://m.edsoo.ru/7f41837c
Htoro mo pazueny 30

Paznen 3. llepuoanuecknii 3axkoH u [lepuognueckas cucrema xummnueckux 3jemMenToB /I. U. MenneneeBa. CTpoenne aToMoOB.
Xumudeckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

Ilepuoauyeckuii 3aK0H 1

Ilepuonnueckas cucrema buoanorexa HOK

3.1 7
xummuuyeckux daemenTon /. U. https://m.edsoo.ru/7f41837c
MemnpeneeBa. CTpoeHue aToma
XumMuueckasi CBSI3b. Bu6 OK
3.2 OKucaIuTeabLHO- 8 1 nbmorexa I

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

BOCCTAHOBUTEC/IBbHDBIC PCAKIINH

Hroro no paznen 15 buomorexa IIOK
pasiedy https://m.edsoo.ru/7f41837c
Pe3epBHOE BpeMst 3 bubmorexa HOK

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

OBILIEE KOJIMYECTBO YACOB

1O MIPOT'PAMME 08 4 >


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

9 KJIACC

Koau4yecTBO yacoB DJIeKTPOHHbIE
(uudpossbie)
Nen/m HaumeHoBaHuUe pa3/iesioB M TeM NMPOTrPaMMBbI
B KonrTpoabubie IIpakruyeckue o0pasoBaTejbHbIe
cero
padoThI padoThI pecypchl

Pa3znea 1. BenecTBO 1 XUMHYECKHE PeaKIUun

11 IHoBTOpEeHue u yriryd/jieHue 3HAHUH OCHOBHBIX 5 1 bubéanorexa HOK

' pa3aesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBbIE 32aKOHOMEPHOCTH XMMHUYECKHUX 4 bubaunorexa HHOK

' peakuuii https://m.edsoo.ru/7f41a636
13 DJIeKTPOJIMTHYECKAS] TUCCOIUALIMS. 3 1 1 Bbubauorexa LHHOK

' XHMHYeCKHe peaKlH B pacTBOpax https://m.edsoo.ru/7f41a636

Hroro no pasneny 17
Pa3znen 2. HemeTaJJIBI M HX COeTHHEHUS

51 OO0uasi xapakTepuCTUKA XUMUYECKHX 4 1 Bbubaunorexa HOK

' 371eMeHTOB VIIA-rpynnel. I'anorensl https://m.edsoo.ru/7f41a636

OO01asi XapakKTepUCTHKA XMMUYECKHX

2.2 31eMeHTOB VIA-rpynnsl. Cepa u eé 6 buoamoreka [IOK

' Py - eP https://m.edsoo.ru/7f41a636

COCIMHEeHUS

2.3

O0mas xapakTeprucTHKAa XUMHYECKUX / 1 bubéanorexa IOK


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

2.4

3.1

3.2

4.1

37eMeHTOB VA-rpynnbl. A3ot, ¢pocdop n ux
COCIMHEeHUS

O01mas xapakTepuCcTUKA XUMHYECKUX
3j1eMeHTOB |VA-rpynnsl. Yrjepoa u KpeMHH 8 1
U HX COeUHEeHUs

Hroro no pazneny 25

Pa3zgea 3. MeTauibl M HX COeTUHEHUA

OO0mIue cBOiCTBA METAJLIOB 4
Baxnennie MeTaiIbl M X COCIUHECHHU A 16 1
HToro mo pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemecTBa 1 MaTepuaJibl B (KH3HH YeJIOBEKa 3
HToro mo pazneny 3
Pe3epBHOe Bpemst 3

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68 4

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

bub6amoreka HHOK
https://m.edsoo.ru/7f41a636

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

buobauorexka [HOK
https://m.edsoo.ru/7f41a636

bu6amoreka HHOK
https://m.edsoo.ru/7f41a636

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



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




n/n

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC

KoaunuecTBO 4acoB
JJleKTPOHHBbIE HU(PPOBHIE

Tema ypoka Aara o0pa3oBaTe/ibHbIE
KonrTpoabubie IIpakruyeckue H3y4eHust
Bcero pecypcbl
padoTshI padoThI
IIpeamer xumuu. PoJib XUMHH B 5KM3HU 1 buémmorexa HHOK
yeJsioBeKa. Tenla u BewecTsa https://m.edsoo.ru/ff0d210c
IHonsiTHe 0 MeTOAAX MO3HAHUSA B XUMHMHU 1 buomtorexa [IOK
A https://m.edsoo.ru/ff0d227e
IIpakTnueckas padora Ne 1 «IIpaBuna
padoThI B 1a00paTOPHHU U NPUEMBI 1 bu6amnorexa IHOK
o0pameHus ¢ 1a00paTOPHBLIM https://m.edsoo.ru/ff0d23dc
o0opynoBaHnEeM»
Yucrtoble BemecTBa U cMecu. Crocoonl 1 bubanorexa HOK
pa3aejieHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTuyeckas padora Ne 2 «Pa3nesnenue
cMeceill (Ha mpuMepe OYMCTKH MOBAPEeHHOM 1 Buoamoreka [IOK
pumep P https://m.edsoo.ru/ff0d28c8
COJIH)»
ATOMBI U MOJIEKYJIBI 1 buomorexa [OK

https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

10

11

12

13

14

15

16

XuMn4yecKkue 3JieMeHTbl. 3HAKU (CUMBOJIbI)
XHMHYECKHX 3JIEeMEHTOB

HpOCTLIe H CJI0KHBIC BelIeCTBa

ATOMHO-MOJIeKYJISIPHOE Y4YeHue

3aKOH NOCTOSIHCTBA COCTABA BElIECTB.
Xumnueckas popmy.ia. BajeHTHOCTD
aTOMOB XHMH4YE€CKHUX YJICMEHTOB

OTHoOCHTEe/IbHAsI AaTOMHAsI Macca.
OTHocuTeIbHASA MOJICKYJIsIpHast Mmacca

MaccoBas 10Jis1 XHMHY€ECKOI'0 3JIeMEHTAa B
COCAMHCHHUH

KouunyectBo Bemecrsa. MoJjib. MoJisipHast
macca

duznyeckue 1 XUMHYECKHE ABJICHUS.
XuMHYecKas peakuust

IIpu3Haku v ycJjI0BUS MPOTEKAHUSA
XUMHMYECKHUX peaKuui

3aKOH cOXpaHeHHUs] MACCHI BelIeCTB.
XuMu4yeckue ypaBHeHHs

bubaunoreka [HOK
https://m.edsoo.ru/ff0d2be8

bub6amoreka HHOK
https://m.edsoo.ru/ff0d2a6c

bub6amoreka HHOK
https://m.edsoo.ru/ff0d2d50

buobauoreka [HOK
https://m.edsoo.ru/ff0d2eae

bubanorexka HOK
https://m.edsoo.ru/ff0d323c

bubanorexa HOK
https://m.edsoo.ru/ff0d350c

buobaunoreka [OK
https://m.edsoo.ru/ff0d5230

bu6amoreka HHOK
https://m.edsoo.ru/ff0d37fa

bubaunoreka HOK
https://m.edsoo.ru/ff0d3al6

buobaunoreka [OK
https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

BorunciieHusi KoJIM4ecTBa, MacChl
buobaunoreka [HOK

BEIIECTBA IO YPABHCHUAM XHMHYECCKHUX 1 https://m.edsoo.ru/ff0d5708

peaxuuii

Knaccupukanus XuMuyecKuX peakumi
(coequHeHMsl, pa3jiosKeHUs], 3aMelleHHs], 1
o0MeHa)

bub6amoreka HHOK
https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBII-

buoauorexka HOK
HIMKJIoneaucT. O0o01eHue " 1 1

https://m.edsoo.ru/ff0d40c4

cucTeMaTH3anus 3HAHNI

KounrpoJubHnas padora Nel mo Teme 1 1 bubauorexa LHOK
«BemecTBa M XUuMHYECKHE PeAKINH) https://m.edsoo.ru/ff0d4290
Bo3axyx — cMmech razon. Cocras Bo3ayxa.
bu6amoreka HHOK

Kucaopox — 3jieMeHT U nmpocroe 1

https://m.edsoo.ru/ff0d448e
BeurecTBo. O30H

du3nyeckue 1 XMMHUYECKHE CBOHCTBA
KHMCJI0pPoAa (peaKluM OKUCJIeHHS, 1
ropenne). [lonsiTue 00 oxkcugax

buobaunoreka [HOK
https://m.edsoo.ru/ff0d4614

Cnoco0bI moJsryueHnsi KHCJI0POAa B
bubaunorexka HOK

. 1
1abopaTOPHU U POMBINLICHHOCTH https://m.edsoo.ru/ff0d497a

IIpuMeHeHune Kucjopoaa

TemnoBoii 3¢ deKkT XMMUYECKOI peakuuu, Bué IOK
HOJMOTEKA

NMOHATHE 0 TEPMOXMMHYECKOM YPABHEHUH, 1 https://m.edsoo.ru/ff0d4790

9K30- 1 JHAOTCPMHUICCKHUX PCAKIMUAX



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

25

26

27

28

29

30

31

32

33

TonumBo (HedTh, yroJib U MeTaH).
3arpsizHeHuUe BO31yXa, ClIOCOObI €ro
NpeJoTBPaleHHA

IIpakTnyeckas padora Ne 3 o reme
«IlonyyeHue u coOupaHne KUCI0POA,
U3yYeHHe ero CBOMCTB)

Bopopox — 3j1eMeHT M IpOCTOE BElIeCTBO.
Haxo:xnenue B mpupoje

dusnyeckne 1 XHMHYeCKHe CBOCTBA
Bojopoaa. [Ipumenenune Boaopoaa

ITonsATHE 0 KHCJIOTAX H COJIAX

Cnoco0bI moJsryueHusi BOAOPOAa B
JabopaTropumn

IIpakTuyeckas padora Ne 4 mo reme
«ITosryuyenue u codupanue BOAOpPO/IA,
HU3y4YeHHE ero CBOMCTB)»

MouJsipablii 00bEM razos. 3akoH ABoraapo

Borunciaenus o0béma, KoJIu4ecTBa
BelllecTBA ra3a 1o ero u3BeCTHOMY
KOJIMYEeCTBY BelleCTBa HJIH 00bEMy

buobaunoreka [HOK
https://m.edsoo.ru/ff0d4c4a

bub6amoreka HHOK
https://m.edsoo.ru/ff0d4ae2

buobauoreka [HOK
https://m.edsoo.ru/ff0d4dd0

buobauoreka [HOK
https://m.edsoo.ru/ff0d4dd0

buobanorexa HOK
https://m.edsoo.ru/ff0d50d2

bu6amoreka HHOK
https://m.edsoo.ru/ff0d4dd0

bu6amoreka HHOK
https://m.edsoo.ru/ff0d4f42

bubanorexka HOK
https://m.edsoo.ru/ff0d542e

buobaunoreka [HOK
https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

34

35

36

37

38

39

40

41

42

Boerunciienuss 00LEMOB ra3oB Mo
YPABHEHHUIO PEaKIUM HA OCHOBE 3aKOHA
00LEMHBIX OTHOIIEHHUH I'a30B

duznyeckne 1 XUMHYECKHE CBOHCTBA
BOJIbI

CoctaB ocuoBanuii. [lousitue 00
HHAUKATOPAX

Boaa kak pacreoputesb. HacbimeHnbie u
HeHaChIIleHHbIe pacTBOpPbl. MaccoBasi
J0JIs1 BelleCTBA B pacTBOpe

IIpakTuyeckas padbora Ne 5 mo reme
«IIpuroroBjeHue pacTBOpoB ¢
onpeaeJéHHOM MaccoBoil 10J1ei

PacCTBOPEHHOI0 BelIeCTBA

KonTtpouabnas padora Ne2 mo reme
«Kucaopoa. Boxopoa. Bona»

Oxcuapl: cocTaB, KiIaccupukanus,
HOMEHKJIATypa

IMosyyenune U XMMUYECKHE CBOIICTBA
KHCJIOTHBIX, OCHOBHBIX M aM()OTEePHbIX
OKCHI0B

OcHoBaHuA: cocTaB, Kiaccupukanus,
HOMEHKJIATypa

buobaunoreka [HOK
https://m.edsoo.ru/ff0d5708

bub6amoreka HHOK
https://m.edsoo.ru/ff0d587a

bubanorexa HOK
https://m.edsoo.ru/ff0d59e2

buo6auoreka HOK
https://m.edsoo.ru/ff0d5b40

bu6amoreka HHOK
https://m.edsoo.ru/ff0d5eba

buobaunoreka [OK
https://m.edsoo.ru/ff0d6342

bu6amoreka HHOK
https://m.edsoo.ru/ff0d664e

Bbubaunorexa HOK
https://m.edsoo.ru/ff0d664e

bubaunoreka [IOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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IMonyyenne u XumMHYecKue CBOMCTBA
OCHOBAHHUMI

Kucsorsi: cocras, kiaccupuxanus,
HOMEHKJIaTypa

l'[o.nyqefme M XMMHYeCKHe CBOiicTBa
KHCJI0T

CoJiu (cpeHHMe): HOMEHKJIATypa, Croco0bl

MOJIyY€HUA, XUMHUIECCKUEC CBOMCTBA

IIpakTuyeckas padora Ne 6. Pemenne
JKCIEPUMEHTAJbHBIX 32/1a4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
CcOoeIUHEeH U

I'eneTnyeckas cBs3b MEKIY RiIacCaMu
HEOPraHUYE€CKHUX coeTUHEeHU

O0o01IeHue U cucTeMaTH3anus 3HAHUI

KonTtposabHas pa6ora Ne3 no treme
"OCHOBHBIE KJIACChl HEOPraHNYECKHUX
coeqrHeHHi"

IIepBbie MONBITKH KIACCH(PUKALMHA
XHMHYECKHUX J1eMeHTOB. IlonsitHe o
prﬂHaX CXOJHBbIX 3JICMCHTOB

bubaunoreka [HOK
https://m.edsoo.ru/ff0d67ca

bubaunoreka [HOK
https://m.edsoo.ru/ff0dfee2

bub6amoreka HHOK
https://m.edsoo.ru/ff0dfee2

buobauoreka [HOK
https://m.edsoo.ru/00ad9474

bubaunoreka HOK
https://m.edsoo.ru/00ad9b7c

buobaunoreka [HOK
https://m.edsoo.ru/00ad9a50

bu6amoreka HHOK
https://m.edsoo.ru/00ad9cb2

buobaunoreka [IOK
https://m.edsoo.ru/00ad9ela

bubaunorexka HOK
https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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Iepuoauveckuii 3akoH u [lepuoguyeckas
cucTeMa XUMHYecKHX djiemenTosn /. .
MenneaeeBa

Ilepuoaspl, rpynnel, NOArpynnbI

Crpoenue atomoB. CoCcTaB aTOMHBIX sifiep.
H3oTons1

CTtpoeHue 3J1eKTPOHHBIX 000JI049€K AaTOMOB

3jieMeHTOB [lepnoaunyeckoii cucremsl /1. U.

MennaenaeeBa

XapakTepucTHKAa XUMHYECKOI0 3JIeMEeHTa
1o ero nojaoxenuio B Ilepuoanyeckon
cucreme /I. U. MenaeneeBa

3nauenne Ilepuognyeckoro 3akoHa 1Jist
pa3BUTHUA HAYKH U npakTuku. JI. U.
MenaeneeB — y4€HbIN, IeAATOT U
rPaKAAHUH

DJIEeKTPOOTPHUIATEILHOCTH AaTOMOB
XHMHUYECKHX 3JIEMEHTOB

HNoHnHag xuMnueckas CBA3b

KoBajienTnas MoJsApHasi XUMMYECCKasd
CBA3b

buobaunoreka [HOK
https://m.edsoo.ru/00ada52c

bub6amoreka HHOK
https://m.edsoo.ru/00ada52c

buobauoreka [HOK
https://m.edsoo.ru/00ada342

bubanorexa HOK
https://m.edsoo.ru/00ada6bc

buobauoreka [HOK
https://m.edsoo.ru/00ada824

bu6amoreka HHOK
https://m.edsoo.ru/00ada96e

buobaunoreka [IOK
https://m.edsoo.ru/00adaab8

bubanoreka HOK
https://m.edsoo.ru/00adac34

bubaunoreka [IOK
https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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KoBajenTHas HEIOJIAPpHAadA XUMHYIECKasd

CBA3b

CreneHb OKHUCJICHUSA

OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE

peaKIuu

OxkucauTeJ I M BOCCTAHOBUTEIN

KounrpoJubHas padora Ned mo Teme
«CTpoenue aroma. XuUMHU4eCKasl CBSA3b)

Pe3epBHbIii ypok. O000meHue u

cucTeMaTH3alUA 3HAHMIT

Pe3epBHblii ypok. O000meHue u

cucTeMaTH3alUA 3HAHMIT

Pe3epBHbIii ypok. O000meHue u

cHUCTeMaTH3alus 3HAHU

OBILIEE KOJIMYECTBO YACOB I1O

IHPOI'PAMME

68

bubaunoreka [HOK
https://m.edsoo.ru/00adaab9

bub6amoreka HHOK
https://m.edsoo.ru/00adae28

bubaunoreka [HOK
https://m.edsoo.ru/00adb076

bubanoreka HOK
https://m.edsoo.ru/00adb076

buobauoreka [HOK
https://m.edsoo.ru/00adb486

bubanoreka HOK
https://m.edsoo.ru/00adb33c

buobaunoreka [HOK
https://m.edsoo.ru/00ad9cb?2

buobaunoreka [HOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoauuecTBO 4acoB

DJIeKTPOHHBbIE HU(POBLIE
Ne Nara p uudp

Tema ypoka o0pa3oBaTte/ibHbIE
n/a Kontpoabubie IIpakruyeckue U3yYeHust
Bcero pecypcol
padoThI padoThI
Ilepuoauyeckuii 3akoH. [lepuoguyeckas

1 cHcTeMa XuMHn4eckux djemMenton JI. U 1 budamorexa [IOK

T https://m.edsoo.ru/00adb59e
MenneiaeeBa
3aKOHOMEPHOCTH B U3MEHEHNH CBOMCTB

2 XHMHYECKHX 2JIEMEHTOB NEPBBIX TPEX 1 bub.morexa HOK

P P https://m.edsoo.ru/00adb6b6
NnepuoioB

3 Knaccupukauusa u HOMeHKJIaTypa 1 Bbubauorexa LHHOK
HEOPraHU4YecKuX BellecTB https://m.edsoo.ru/00adb7e2

4 Bujapl xuMuyeckoi CBSI3M U THIIBI 1 buobaunoreka [HOK
KPHCTANIMYECKHX PEIIETOK https://m.edsoo.ru/00adbac6

Koutpoansnas padora Nel no reme
5 «IToBTOpEeHMe U yriydjieHue 3HAHU I 1 1
OCHOBHBIX pa3/ie/ioB Kypca 8 kiaccay

5 Knaccupukauuss XuMu4ecKMX peakuui 1 buobaunoreka [IOK
110 Pa3JIHYHBIM IPH3HAKAM https://m.edsoo.ru/00adbcb0

7 TloHsITHE 0 CKOPOCTH XHMHYECKOH 1 bub.morexa HOK

https://m.edsoo.ru/00adbe9a

P€aKnuu. ITonsiTHE O TOMOTE€HHBIX U


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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reTeporeHHbIX peaKuusaX

IMoHsiTHE 0 XUMHYECKOM PAaBHOBECHH.
@daKTophl, BIUSIOIIHE HA CKOPOCTH
XUMHYECKOH PeaKIuu U MOJI0KeHHe

XHMHYEeCKOT0 PABHOBECHS

OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu

Teopus 31eKTPOJIUTHIECKOMH
auccomuanuu. CHILHBIE U ¢JIa0bIe
JTIEKTPOJIUTHI

Honnbie ypaBHeHHs peaKIUi

XUMHYECKHE CBOMCTBA KHCJIOT H
OCHOBAHM B CBeTe NMpeACTABJICHUN 00
3JICKTPOJIUTHYECKON TUCCOLMALMHU

XuMH4YecKHe CBOMCTBA coJied B cBeTe
npeacTaBjieHni 00 3J1eKTPOJIUTHYECKOI
JTUCCOLHALINU

IHonsiTve o ruaposM3e coJiei

O0o001IeHHe U cHCTEeMAaTU3ALNSA 3HAHMI

bubaunoreka [HOK
https://m.edsoo.ru/00adc28c

bubanorexa HOK
https://m.edsoo.ru/00adcade

bubauorexka [HOK
https://m.edsoo.ru/00adcd68

buobanorexa HOK
https://m.edsoo.ru/00add448

bu6amoreka HHOK
https://m.edsoo.ru/00add5d8

bubaunoreka [HOK
https://m.edsoo.ru/00add8b?2

bubanoreka HOK
https://m.edsoo.ru/00add9d4

buobaunoreka [OK
https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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IIpakTnyeckas padora Ne 1. «Pemenue
IKCNEPUMEHTAIbHBIX 3212

KonTpoabsHnasi padora Ne2 mo teme
«DJIEKTPOJUTHYECKAS JUCCOLHALIMS.
XHMHYeCKHE peaKliii B PACTBOPax»

O0mas xapakTepucTHKA rajJioreHoB.
XuMHYeCKHe CBOMCTBA HA IpUMepe
XJ0pa

Xuaoposoaopoa. CosisiHasi KHCJIOTA,
XHMHYecKHe CBOHCTBA, NMOJIyYeHue,
npUMeHeHHne

IIpakTnueckas padora Ne 2 no teme
«IlonyuyeHue coJsIHOM KHCJIOTHI,
U3yuyeHue e¢ CBOMCTB)

Boruucienus no ypaBHeHUSIM
XHMHUYECKHMX PeaKkuuid, ecjiM OAUH U3
peareHToB /1aH B H30bITKe

O01mas xapakTepucTHKA 3JICMEHTOB
VIA-rpynmnsl

AJL10TpONHBIE MOAM(HUKALIUM CepPBbI.
Haxo:xknenue cepbl 1 €€ coeJUHEHU B
npupojae. XuMHU4ecKue CBOMCTBA cepbl

CepoBoaopoa, cTpoeHne, pusnueckue u

bubaunoreka [HOK
https://m.edsoo.ru/00addbfa

bub6amoreka HHOK
https://m.edsoo.ru/00addecO

bubamnorexa HOK
https://m.edsoo.ru/00addfe2

bubauorexka [HOK
https://m.edsoo.ru/00adel04

bu6amoreka HHOK
https://m.edsoo.ru/00ade348

bubaunoreka [HOK
https://m.edsoo.ru/00ade488

bubaunorexka [HOK
https://m.edsoo.ru/00ade64a

buobaunoreka [OK
https://m.edsoo.ru/00ade64a

bubanorexka [HOK


https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

25

26

27

28

29

30

31

32

XHMHY€eCKHE CBOIiCTBA

Oxcuabl cepbl. CepHasi KHCJIOTA,
(pusuyeckue u XuMHYECKNE CBOMCTBA,
NpUMeHeHHe

XuMu4ecKHe peakumnu, Jexxamue B
OCHOBE NPOMBIILIEHHOI'0 cIocoda
MOJIy4eHUs CEPHOM KHUCJIOTHI.
XuMnueckoe 3arpsi3HeHue OKpYy:Karomeit
cpebl cOeTUHEHUSAMH CepPbl

Boiuncienne MaccoBOM 10JIM BLIX0A
NMPOAYKTA PeaKkuuu

OO0masi xapakTepucTHKA 3J1eMeHTOB VA-
rpynnbl. A30T, pacipocTpaHeHue B
npupoje, pusnyeckrue H XMuMHYECKHE
CBOMCTBA

AMMHaK, ero Gu3n4ecKue U XUMHYeCKHe
CBOIICTBA, MOJIyYCHHE U IPMMEHEHHE

IIpakTnyeckas padora Ne 3 o reme
«ITonyyeHue ammuaka, u3yueHue ero
CBOMCTB»

A30THasi KHCJIOTA, e¢ pusudeckue u
XHMHYECKHE CBOICTBA

Hcnosb30Banue HUTPATOB M coJIel

https://m.edsoo.ru/00ade802

bubaunoreka [HOK
https://m.edsoo.ru/00adea28

bubamnorexa HOK
https://m.edsoo.ru/00adec8a

buobauoreka [HOK
https://m.edsoo.ru/00adec8a

bubanorexa HOK
https://m.edsoo.ru/00adeeab

buobaunoreka [HOK
https://m.edsoo.ru/00adf004

bubaunorexka [HOK
https://m.edsoo.ru/00adf180

buobaunoreka [OK
https://m.edsoo.ru/00adf306

bubanorexka [HOK


https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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aMMOHHMS B KaueCTBe MHHEPAJIbHBIX
yaoOpenunii. XuMmn4eckoe 3arpsi3HeHue
OKpY:Kallei cpeabl coeIMHEeHUSIMHI
azora

Docdop. Oxcua gocopa (V) u
dochopHuast kucsiora, puznueckue u
XHMHUYeCKHe CBOICTBA, MOJyYeHHe

Hcnouabs3oBanue gpocharoB B kKayecTBe
MHHePAJIbHBIX y100peHnii. 3arpsi3HeHHe
NPUPOIHOH cpeabl pochaTtamu

Yriepoa, pacnpocTpaHeHue B IPUPOJIe,
(¢pu3nUecKkne H XUMHYECKHE CBOHCTBA

Oxcuabl yriepoaa, ux pusndyeckue u
XHMHYECKHe CBOCTBA. JKOJIOrHYECKHEe
npooJieMbl, CBAI3aHHbIE C OKCHIOM
yriepona (1V)

YroabHas KHCJI0TA U eé coJIu

IIpakTnyeckas padora Ne 4 no reme
"Ilosry4eHHe yrieKucaoro rasa.
KauecTBeHHas peakuusi Ha KapOoOHAT-
HoH"

IlepBoHayabHbIE NOHATHS 00
OPraHMYecKMX BellecTBaxX KaK o0

https://m.edsoo.ru/00adf518

bub6amoreka HHOK
https://m.edsoo.ru/00adf68a

bubauoreka [HOK
https://m.edsoo.ru/00adfc20

bubanoreka HOK
https://m.edsoo.ru/00adfd9c

bubaunoreka [HOK
https://m.edsoo.ru/00adfebe

bu6amoreka HHOK
https://m.edsoo.ru/00ae006c

buobaunoreka [IOK
https://m.edsoo.ru/00ae027e

bubaunoreka [HOK
https://m.edsoo.ru/00ae054e



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
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COCAUHCHHUAX yrjiepoaa

KpeMHunii u ero coeiuHeHust

IIpakTnueckas padora Ne 5. Penenne
IKCIEPUMEHTATBHBIX 3a/1a4 110 TeMe
«BaskHelile HeMeTANIbI M UX
coeIMHEHUS»

KonTpoasnas padora Ne3 mo teme
«BaxxHed e HeMeTAJILI U UX
COeTUHEHU D

OO0mas xapakTepuCTUKA XMMUYECKHX
3JIEMEHTOB — METAJLJIOB.
MeTtaain4yecKas CBA3b U METAJLIMYECKAs
KPHCTAJIMYECKas pemérKa.
du3nyecKre CBOICTBA METAJJIOB

XuMH4YecKHue CBOMCTBA METALJIOB.
DJIeKTPOXMMHUYECKHUI Psii HANPSKEHUH
MeTaJJI0B

O0mue cnocodbl MOTy4eHUsSI METAJLIOB.
CniiaBbl. BerunciieHust no ypaBHeHHsAM
XMMHYECKMX PeaKIuii, ecIu OAUH U3
peareHToB CO/IeP:KUT MPUMeCH

IlousiTue 0o KOppo3uu METAJNJI0B

bub6amoreka HHOK
https://m.edsoo.ru/00ae080a

bubaunoreka [HOK
https://m.edsoo.ru/00ae0bf2

bubanorexa HOK
https://m.edsoo.ru/00ae0el8

bubaunoreka [HOK
https://m.edsoo.ru/00ae103e

bu6amoreka HHOK
https://m.edsoo.ru/00ael1156

buobaunoreka [IOK
https://m.edsoo.ru/00ael1156

bubaunoreka [HOK
https://m.edsoo.ru/00ael1278



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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Ilenounble MeTANIbI

Oxcuabl M THAPOKCHIBI HATPUS U KAJIHsI

Ile109HO3eMeIbHBIE METAJLIbI —
KaJbIUA M1 MAarHuii

Baskueiiniue coefuHEeHNA KAJILINA

O0o001IeHHe U CHCTEeMATU3ALNSA 3HAHMI

JKécTKOCTDL BOABI M CIIOCOOLI €6
yCTpaHeHu sl

IIpakTnyeckas padora Ne 6 mo reme
"7KécTKoCTh BOABI M METOABI €€
ycrpanenus"

AJTIOMUHU

AM@oTepHbIe CBOMCTBA OKCHIA B
THAPOKCHIA

Keneso

Oxcuabl, THAPOKCHABI U coJin keje3a (11)
u xese3a (111)

bubaunoreka [HOK
https://m.edsoo.ru/00ael4b?2

bubaunoreka [HOK
https://m.edsoo.ru/00ael4b?2

bub6amoreka HHOK
https://m.edsoo.ru/00ael5e8

buobauoreka HOK
https://m.edsoo.ru/00ael15e8

bubauorexka [HOK
https://m.edsoo.ru/00ae1886

bu6amoreka HHOK
https://m.edsoo.ru/00aelae8

buobaunoreka [HOK
https://m.edsoo.ru/00aelc64

bubanoreka HOK
https://m.edsoo.ru/00aelc64

buobaunoreka [OK
https://m.edsoo.ru/00ae1d86

bubanoreka HOK
https://m.edsoo.ru/00ae35e6



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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O0001IeHHE U CHCTEMATU3ALNSA 3HAHMI

IIpakTuyeckas padora Ne 7. Pemnenue
IKCIEPUMEHTAJIBHBIX 3224 M0 TeMe
«BaxkHeiimue MeTa/NIbI U MX
coeTMHEeHHUsD)

Boiuucienusi no ypaBHeHUsIM
XHMHUYECKUX PeaKkuuid, ecjim OUH U3
peareHToB 1aH B M30bITKE WU CONEPHKUT
npumMecu. Beruuciaenust MaccoBoii 10,11
BbIX0/1a MPOYKTA peakuuu

O000IIeHNe M CHCTEMATH3AINA 3HAHUH

KonTposbHnas padora Ne4 o reme
«BaxkaeHd e MeTAJIbI H UX
coeTMHEeHU D

BemecrBa 1 MaTepuaJIbl B IOBCEHEBHOM
JKH3HHU YeJI0BeKa

XuMunyeckoe 3arpsi3HeHne OKpYKamiei
cpeabl

Poan xumuu B PEHICHUH IKOJOTHICCKHUX
npoodJsem

Pe3epBHbIil ypok. O0001IeHUE U
cucTeMaTH3aluus 3HAHUHI

bubaunoreka [HOK
https://m.edsoo.ru/00ae3de8

bubauorexka [HOK
https://m.edsoo.ru/00ael1750

buobaunoreka [HOK
https://m.edsoo.ru/00ae3f50

bu6amoreka HHOK
https://m.edsoo.ru/00ae4270

bubaunorexka HOK
https://m.edsoo.ru/00ae4270

buobaunoreka [OK
https://m.edsoo.ru/00ae0d0a



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 Pe3epBHblii ypok. O000menue u
cucTeMaTH3alus 3HAHUI

Pe3epBHbIii ypok. O0001IeHUE U

68
cucTeMaTH3anus 3HAHUI

OBLIEE KOJIMYECTBO YACOB I1O0
IHPOI'PAMME

68

bubaunoreka [HOK
https://m.edsoo.ru/00adb33c

bubaunoreka [HOK
https://m.edsoo.ru/00ad9cb?2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2







