


HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XWUMHM Ha YPOBHE OCHOBHOrO 00miEero oOpa3oBaHus
COCTaBJi€Ha Ha OCHOBE TpeOOBaHMA K pe3yjabTaraM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00LIET0 0OPAa30BaHUs, MPEACTABICHHBIX
B ®OI'OC OOO, a Takxke Ha OCHOBE (enepaibHOl paboueil nporpammsl
BOCIIUTAHUS U C YUETOM KOHIECMIIAU NMPENoAaBaHusl Y4eOHOIO MPEAMETA « XUMUSD»
B 00pa30oBaTe/ibHbIX Opranu3anusx Poccuiickoit denepanuu.

[Iporpamma Mo XWMHM AAE€T TPEACTABICHUE O IENX, OOIICH CTpareruu
0oOy4YeHusl, BOCIHTAHWUS W Pa3BUTHI OOYYAIOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaIMeTa,  YCTAHABIMBACT  00S3aTENbHOE  MPEAMETHOE  COACPIKAHME,
NPEIyCMATPUBAET PACHPEACIICHUE €ro Mo KjaccaM W CTPYKTYPHUPOBAHUE IO
pazaenam M TeMaM MPOrpamMMbl MO XWMUH, OMNPEAENSCT KOJUYECTBEHHBIE W
KAU€CTBCHHBIE XapAKTEPUCTUKU COAEPKaHUS, PEKOMEHTyEMY IO
MOCJICIOBATENBHOCTh  M3YUYEHUST XUMHM C  YYETOM  MEXKNPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3EH, JIOTMKM Y4eOHOTO  NOPOLECCA, BO3PACTHBIX
O0COOEHHOCTEH  OOyYaromuxcsi, ONpeAeaseT BO3MOXHOCTH MpEeaMeTa IS
peaM3anu TpeOOBaHWM K pe3ysibTaraM OCBOCHMS OCHOBHOM 00pa3oBaTeibHOMN
MPOrpaMMbl HA YPOBHE OCHOBHOIO 00mIEro oOpa3oBaHMs, a TakKe TPeOOBAHMMA K
pe3yapTaTaM 0Oy4YEHUs XUMUHM Ha YPOBHE LeJICH U3YYEHHs TPEAMETA U1 OCHOBHBIX
BUJIOB YUYeOHO-TIO3HABATEIILHON ACITENPHOCTH OOYYarolmerocss MO OCBOEHUIO
y4eOHOr0 COACPKAHUSI.

3HaHWE XWMHH CIY>KUT OCHOBOM 1Isi (OPMUPOBAHWS MHUPOBO33PECHUS
00y4aroLEerocs, €ro MPeACTaBICHUH O MATEPUAIBHOM €IMHCTBE MUPA, BAKHYIO
POk UrparoT (POpMHUPYEMBIE XMMHEH MPEACTABICHUS O B3aWMONPEBPALICHMIX
SHEPruM W 00 HBOJIIOLMKA BEMICCTB B MPUPOAC, O MyTAX PEIIEHUS TIOOATBHBIX
npoOJeM YCTOMYMBOIO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, YHEPreTHYECKOM,
NUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

H3yuyeHne XuMuu:

CHOCOOCTBYET — peanu3aluy  BO3MOXKHOCTEH  JJIs  CAMOPA3BUTHS U
(OpMHUPOBaHUS KYJIBTYPhI JINYHOCTH, €€ 00IICH U (PYyHKIIMOHATLHON rpaMOTHOCTH,

BHOCHUT BKJIaJ B (POPMHPOBAHHME MBILIICHUS W TBOPYECKHX CIOCOOHOCTEH
0o0yvaromuxcs, HaBBIKOB WX CaMOCTOSTENbHOM  y4eOHOH  AEATENBHOCTH,
AKCIEPUMEHTAJIGHBIX W MCCIICIOBATEIbCKUX YMEHHMM, HEOOXOJMMBIX KakK B
NOBCEIHEBHOM JKU3HHU, TaK U B MPOYECCUOHATBHON ACITETbHOCTH,

3HAKOMHUT CO CHEUM(PUKOM HAYYHOrO MBIUIIEHUS, 3aKIAAbIBAET OCHOBBI
LEJIOCTHOTO B3IIsAAa HA €IMHCTBO MPUPOABI M YETOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM rPaMOTHOCTH 00yYarOIIUXCH,



COCOOCTBYET (POPMUPOBAHUIO HEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HayYHBIM 3HAHUM, K IPUPOJE, K YEITOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHbIE HampaBjcHHUs B OOYYEHUM XMMHUU OOECHEUYMBAIOTCH CHEUA(PHUKON
COJEP)KaHUs  y4eOHOrOo  MpEeAMETa, KOTOPBIA  SBISETCS  TMEAArOTMYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKH XMMUM Ha OMPEACTEHHOM 3Tare eé
pPa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOIO 00MIEro 00pa3oBaHUsl OPUCHTHPOBAH HA
OCBOCHME OOYYArOIMMUCS CUCTEMBI MEPBOHAYAIBHBIX MOHSATUH XWMHH, OCHOB
HEOPraHWYECKOH XUMHUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX IOHATHH
OPraHUYECKO XNUMUHU.

CTpykTypa coaepkaHHsl MPOrpaMMbl MO XUMUHM C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAX0Aa K €€ M3yueHuro. COAECP)KAHUE CKIIAJbIBACTCA U3 CHUCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI IOHATHI O XUMUYECKON
peakuuu. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHW30BaHbl MO MPHHLIMITY
[TOCJIEAOBATENBHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUMN
Pa3HOro ypOoBHS:

— aTOMHO-MOJIEKYJIAPHOTO YYEHHS KAK OCHOBBI BCET0 €CTECTBO3HAHUS,

— I lepuommnyeckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOIO 3aKOHA XUMUH,

— YUYEHUS O CTPOCHUM aTOMA U XUMUYECKOH CBA3H;

— TMpeAcTaBleHWd 00 BIIEKTPOJMTUYECKOH JWUCCOLMALMM BEUICCTB B
pacTBopax.

TeopeTHYeCcKre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIOUPHYECKH
NOJTYYEHHBIX W OCMBICTIEHHBIX (DAKTOB, PA3BUBAKOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSL K JPYTrOMYy, BBINOJHSA (YHKUMH OOBSICHEHWUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH MPAKTUYECKOIO NMPUMEHEHUSA W IOJYYEHHS
M3Y4YaeMBIX BEILECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABJIAIOIICH HAYYHON KapPTUHBI MAPA B JIOTHKE
€€ CUCTEMHOW NPUPOABI, LEHHOCTHOIO OTHOLICHWS K HAyYHOMY 3HAHHWIO W
METOJAM TO3HAHUS B Hayke. M3ydeHWE XUMUH TNPOUCXOAUT C MPUBICYCHUEM
3HAHWIA M3 paHee M3YUYEHHBIX YYEOHBIX MPeAMETOB. «OKpY>KaOIUH MUPY,
«buonorus. 5-7 knacce» U «Du3uKa. 7 Kiacey.

[Ipn W3y4eHMH XUMUM OPOUCXOIUT (OPMHUPOBAHME 3HAHWI OCHOB
XUMUYECKOH HAyKH KaK O0JIACTHM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECCKON
NEATENIbHOCTA YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBL.
3amaya y4eOHOrO MpeAMETa COCTOMT B (POPMUPOBAHWUU CUCTEMBI XUMHYECKHX
3HAHUH — BaXKHEHIINX (PAaKTOB, MOHITHI, 3aKOHOB U TEOPETUYCCKUX MOJIOKCHUM,
JOCTYMHBIX OOOOMIEHNI MUPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HAyKH, B



NPUOGBLLEHNM K Hay4HbIM METOfam MO3HaHUS MNPU  U3YYEHUW BELLECTB W
XUMUYECKUX peakuuii, B OPMUPOBAHUN U Pa3BUTUM NO3HABATE/IbHbLIX YMEHUI U
NX TMPUMEHEHUM B Y4ebHO-NMO3HaBaTe/IbHOM W Y4YeOHO-UCCNen0BaTeNbCKOW
[eATeNIbHOCTK, OCBOEHUWM npaBu/l 6Ge30MacHOro obpalleHus € BellecTBamn B
MOBCEAHEBHOM XXMU3HM.

[Mpn M3yYeHUU XUMUN Ha YPOBHE OCHOBHOIO O6LLIEr0 06pa30BaHUsA BaXKHOE
3HaueHue NprMobpenn Takue LeNu, Kak:

- (bopMMpOBaHME WHTENNEKTYaNlbHO pPa3BMTOM NIMYHOCTW, TFOTOBOA K
camoobpa3oBaHMiO0, COTPYAHMYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO PELLEHNN,
CMOCOGHOM afanTNUPOBaTbCS K ObICTPO MEHSIOLLMMCS YCTOBUSM XKIN3HMW;

- HanpaBNeHHOCTb  0Oy4YyeHMsi Ha  CUCTemMaTUyeckoe  MpuobLLEHNe
obyvaloWwmMxcsd K €aMOCTOSITE/IbHON MO3HaBaTe/IbHON AeATENbHOCTM, Hay4YHbIM
MeToZaM MNO3HaHUSA, (HOPMUPYHOLIMM MOTMBALMIO M pa3BUTWE CMOCOBHOCTEN K
XUMUW;

- obecneyeHne ycnoBmii, CNoCcOBCTBYIOLLMX MPUOBPETEHUIO 0BYyYatoLLMMMNCA
onblTa Pa3HOOOpa3HON [esATeIbHOCTW, MO3HAHUA WM CaMOMO3HAHWSA, K/HOYEBbIX
HaBbIKOB (K/HOUEBbLIX KOMMETEHLNIA), UMEKOLWMX YHUBEPCA/IbHOE 3HAYeHWe ans
Pa3NYHbIX BUOOB AESTENbHOCTY;

- (hopMupoBaHMe 06LIen (YHKUMOHANIbHOM W eCTeCTBEeHHO-Hayu4HOM
rPaMOTHOCTW, B TOM 4WCNe YMEHWUA OOBACHATL W OLEHMBATb  SIBNEHUS
OKPY)KAOLLLEro Mupa, WCNONb3ys 3HaHMS U ONbIT, MOMYYEHHbIE NPU U3YYEHUN
XUMUK, MNPUMEHSATb WX MPU pelleHnn npo6nemM B MOBCEAHEBHON >XU3HU U
TPY0BOW AEATENbHOCTY;

- (bopMmupoBaHME Y  00yuYatOLLUMXCA TYMaHUCTMYECKUX  OTHOLLIEHWNA,
MOHUMaHMS LEHHOCTM XMMMWYECKUX 3HaHW AN BbIpabOTKM  3KOMOrMYECKN
LIeNecoobpa3Horo noBefeHns B ObITy W TPYyAOBOW [OEATENbHOCTU B LENSX
COXpPaHEeHUs CBOEr0 3/10POBbS 1 OKPYXKatOLLIEW NPUPOLHON Cpefbl;

- pasBuTME MOTMBAaUMM K OOYYEHWMIO, CMOCOOHOCTE K CAMOKOHTPOMO U
CamMOBOCMUTAHMKO HA OCHOBE YCBOEHMS  OOLLeYe/l0BEYECKUX  LLeHHOCTEN,
FOTOBHOCTM K OCO3HAHHOMY BbIGOPY MPOMUASA M HanpaBNeHHOCTM [da/lbHeNLIero
06yyeHus.

OO6LLee 4MCNO 4YacoB, OTBEAEHHBLIX AN M3YYEHUS XUMUM Ha YPOBHE
OCHOBHOr0 06LLero obpasoBaHus, coctaBnseT 136 yacos: B 8 Knacce - 68 yacos (2
yaca B Hefiento), B 9 knacce - 68 yacoB (2 yaca B Hefento).



COAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yaibHbIC XUMHYECKHE OHATHSA

[Ipeamer xumuu. Posb XUMUU B SKU3HU YEIOBEKA. XUMHUS B CUCTEME HayK.
Tenma w BemiecTBa. MOU3NYECKUE CBOWMCTBA BELIECTB. ArPEraTHOE COCTOSHUE
BenlecTB. [loHsATHE O METOAaX MO3HAHMS B XMMHUHM. UKMCThIE BEIIECTBA U CMECH.
CrocoOsbl pa3acieHust CMECEH.

ATOMBI M MOJIEKYJIBl. XHUMWUYECKHE BIEMEHTbl. CHMBOJBI XUMWUYECKUX
3eMEHTOB. [IpOCTBIE M CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas (¢Gopmysia. BaleHTHOCTH aTOMOB XMUMHYECKHX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BewlecTB. (OTHOCUTENBHAS AaTOMHAs —Macca.
OTHOCHTENBHAS MOJIEKYJISIpHAs Macca. MaccoBas 10Ji1 XMMHYECKOTO DJIEMEHTA B
COCIUHECHHH.

KonnyectBo Bewectsa. Mosie. MosisipHas Macca. B3auMOCBsA3b KOJIMYECTBA,
MacChl M 4YHMClIa CTPYKTYPHBIX €OUHMI] BewecTBa. Pacuérel mo Qopmynam
XUMHYECKHAX COCAMHCHHMA.

OU3NYECKUE U XUMHAYECKUE SBICHHS. XUMUYECKAs PEAKIHS U €€ MPU3HAKH.
3aKOH COXPaHEHHs MAaCChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudpukanus
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEIIEHUS, OOMEHA).

Xumuueckuii JKkcnepumenm:

3HAKOMCTBO C XMMHWYECKOH MOCYI0M, MpaBuiiaMyi padoThl B 1a00OPaTOpun |
npuéMaMu oOpanieHusl ¢ JJabOPaTOPHBIM OOOPYJOBAHHEM, U3YUEHHE W OMUCAHUE
(U3NYECKUX CBOMCTB OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHUE
(du3znuecknx (TUIaBJICHUE BOCKA, TasHUE JibJla, PacTUpaHUE caxapa B CTYIIKE,
KHATICHUE M KOHACHCAUMS BOJbI) U XMMUYECKHX (TOPEHUE CBEYM, MPOKAIMBAHHE
MEHON MPOBOJIOKH, B3AMMOICHCTBAE MENA C KMCIOTOMN) ABNEHUM, HAOMOaAeHNE U
OMKCAHUE TPHU3HAKOB TPOTEKAHUS XWMHUYECKUX peakumid (Pa3ioKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapwisi, PA3IOKECHUE TMIPOKCHIA
meam (11) npu HarpeBanum, B3aMMOJECICTBHE JKene3a ¢ pacTBopoM cosd meau (1),
W3YYECHUE CNOCOOOB PA3JCiICHUs CMECEH: C MOMOIIBID MAarHuTa, (PUILTPOBAHUE,
BbIMIAPUBAHUE, NUCTUIUISALMS, XpoMaTorpadus, TPOBEACHHE OYACTKH MMOBAPEHHOMN
COMM, HAONIOACHWE W  ONKMCAHWE  PE3YJIbTAaTOB  MPOBEACHHS  ONBITA,
WTIOCTPUPYIOIETO 3aKOH COXPAHEHWST MAacChl, CO3JaHUE MOJECIEH MOJEKY
(IIapOCTEPIKHEBBIX ).

Baxueiimue npeacraBuTe/ M HEOPraHNYECKNX BEIECTB

Bosnyx — cMech razoB. CocraB BO3ayxa. KucCiopom — 3MEMEHT U MPOCTOE
BenlecTBO. HaxoskneHuwe kuceiaopoga B NPUPOAE, (PU3MUECKHE M XHMHYECKUE
cBoiictBa (peakumm ropeHus). Oxcuabl. [IpuMeHenue kucmopona. CrocoOsl



NOJyYEHUsT KUCIOpoJa B JIaOpaTopud W MPOMBINUIEHHOCTH. KpyroBopor
KHACI0poa B mpupoe. O30H — aJIOTPONHAs MOAU(PUKALKS KUCITOPOAA.

TennoBol >PPEKT XUMHUECKOW pEaKIUU, TEPMOXUMUYECKUE YPaBHEHUS,
3K30- M JBHAOTEPMUYECKHE PEAKUMH. TOIUIMBO: YIrOdb M METAH. 3arpsa3HEHUE
BO3/yXa, YCUJICHUE TAPHUKOBOTO 3PPEKTA, pa3pyIIEHUE O30HOBOTO CIOS.

Bomopon — sneMeHT W mpOCTOE BELIECTBO. HaxoskaeHuwe Bomopona B
npupone, (U3MUECKHe W XHMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CHOCOOBI
nostyueHus. KucmoTel 1 comu.

Monsipablii 00bEM ra30B. Pacy&éThl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpUTENb. PacTBOpHIL
HachllieHHBIE ¥ HEHACHIICHHBIE PACTBOPBHL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10Jis BEIIECTBA B PACTBOPE. XMMHUUYECKUE CBOMCTBA BOIbI. OCHOBAHUSI.
Pone pacTBOpOB B MPHUPOAE U B XKM3HM YeNOBEKA. KpyroBopoT BOABI B IPUPOAE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BOI.

Knaccudukanus Heopranmdeckux coeauHenuid. Okcunbl. Knaccudukarms
OKCHJIOB.  coyicoOpasyromme  (OCHOBHBIE,  KHCIOTHbIE, aM(OTEPHBIE) U
HeconeoOpasyromme. HomeHnknmatypa okcuaoB. Ou3nueckHe W XHUMHYECKUE
cBOICTBA OKCUAOB. [lonyueHne OKCUaI0B.

OcHoBannda. Kiaccuukannus OCHOBaHMIA: IHENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHKkiarypa OCHOBaHui. DU3MYECKUE U XUMHYECKUE CBOWCTBA
ocHOBaHui. [lomyyeHre OCHOBaHUIA.

Kucnotel. Knaccupukaums kucnor. HoMeHknatypa KuciioT. OU3NUYECKUE U
XUMHUYECKUE CBOWMCTBA KUCHOT. Psan axruBHoctw meramnoB H. H. bekerosa.
[Tonyyenue KUCIOT.

Comu. Homenkmarypa coseil. GU3AYECKUE U XUMUYECKME CBOMCTBA COJIEH.
ITony4denue coie.

['eHeTHUECKAs CBSI3b MEXKAY KITACCAMU HEOPraHUYECKUX COCIMHEHUN.

Xumuueckuii JKkcnepumenm:

KAUECTBEHHOE OINPEACIICHUE COACP)KaHUS KUCIIOPOJAa B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHWE W W3YYCHHE CBOWCTB KHCIOpPOJAA, HAOIIOJICHUE
B3aMMOJCHCTBUS BELIECTB C KUCIOPOAOM W YCIOBUS BO3HUKHOBEHHS U
NPEeKpalicHUsl TopeHust (MmoXkapa), O3HAKOMJICHHE C 00pa3sllaMH OKCHAOB U
OMKCAHUE WX CBOKMCTB, MOJYYCHHE, COOMPAHME, PACNO3HABAHME W H3YUYECHUE
CBOMCTB BOJIOpOAa (FOPEHME), B3aUMOJACHCTBUE BogopoAa ¢ okcuaom meau (II)
(BO3MOKHO MCIOJIb30BAHUE BUJCOMATEPUAJIOB), HAOMIOACHUE O0Pa3IOB BEUIECTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHUE OCOOCHHOCTEH pACTBOPEHMS BEILIECTB C
pPa3nM4HON PACTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C  ONPEACIEHHON
MAacCOBO# 0JIEN paCTBOPEHHOIO BELIECTBA, B3aMMOAEUCTBUE BOJBI C METAJIAMHA
(HaTpueM ©  KajablueM) (BO3MOXKHO  HMCIHOJIb30BAHUE  BHJICOMATEPHUAIIOB),



UCCIICIOBAaHHE O00pa3sllOB HEOPraHWYECKUX BEIIECTB PA3NIMYHBIX  KJIACCOB,
HAOOICHUE U3MEHEHHSI OKPACKW MHAMKATOPOB B PACTBOPAxX KHUCIOT W LICTOYEH,
U3y4eHUE B3auMmojchcTBus okcupa meanm (1) ¢ pacTBOpOM CEpHOM KMCIHOTHI,
KHCIIOT C METAUIAMH, PEaKUMidi HEUTpaTM3alMM, MOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOIO MeETaula APYIrMM M3 pacTBOpPa COJIM, PELICHHE
SKCIIEPUMEHTANIBHBIX 3a4a4 Mo Teme «BakHehmme KIacchl HEOPraHUYECKHUX
COCIMHECHUIY.

Hepnoanyecknii 3akoH u Ilepuoanmyeckasi cucTeMa XHMHYECKHX
yiemMeHToB /I, W. MengeneeBa. CrpoeHne aTomMoOB. XHUMHYECKAsl CBA3b.
OKHCIUTE/IbHO-BOCCTAHOBUTEIbHbBIC PEAKIIHH

[lepBbie MONBITKH KIACCH(PUKANMM XUMHUYECKUX 3JeMEHTOB. [loHsATHE ©
IPYNNax CXOJHBIX 3JIEMEHTOB (LICJIIOYHBIE W IIEIOYHO3EMETBHBIE METAUIBI,
TJTONE€HbI, HHEPTHBIE Ta3bl). DJEMEHTBI, KOTOPBIE 00pa3yroT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

ITeproanueckuii 3akoH. [lepuoanyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
HN.  Mengeneera.  KopoTkonepuoaHas W JJIUHHONEPUOAHAS  (OPMBI
Ileproanyeckoil cucteMbl XuMuueckux 3yeMeHToB 1. Y. Menneneesa. 1lepuoael
u rpynnsl. DHU3NYECKUI CMBICT TOPAAKOBOTO HOMEpPA, HOMEPOB IMEpUOAA M
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX saep. M3oTonsl. Dnekrponsl. CTpoeHHe
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MEpBbIX 20 XUMHYECKHX  3JIEMEHTOB
Ilepunommueckoir cucremel . M. Menneneesa. XapakTepucTuka XUMHYECKOIO
3JIEMEHTA IO €ro nojoxkeHur B [lepuonuueckoit cucreme /[, 1. Meunaeneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paauyca aroOMOB XUMHUYECKHX DJIEMEHTOB,
METATUIMYECKUX U HEMETATUTMYECKUX CBOMCTB IO TPYIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3axkona u [lepruoanveckoi CUHCTEMBI XUMUYECKHUX
DJIEMEHTOB Ul pa3BuTUs Hayku W npaktuku. [[. M. MenneneeB — y4d€HbIA U
IPOKIAHUH.

Xumuueckass CBsi3b. KoBaJieHTHast (ToJispHAss W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX JJIEMEHTOB. TOHHAs CBA3b.

Crenenp  oxkucieHus.  OKUCIMTENBHO-BOCCTAHOBUTENBHBIE — PEAKLUU.
[Tpoueccol OKMCIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3y4eHuEe OOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TMAPOKCUJA LMHKA C PACTBOPAMM KHMCIOT W WICJIOYEH, NMPOBENCHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEaKUUi
(ropeHue, peakuuuy Pa3IoKEeHHS, COSTUHEHUS).

Mejxcnpeomemnuwie céasu



Peanmu3anuss MEKNPEAMETHBIX CBA3CH NMPU M3YYCHHM XUMUM B 8 Kiacce
OCYILECTBIISETCS YEPE3 MCHOJAB30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TAK W TOHATHUH, SBISIOIMXCS CUCTEMHBIMU I OTACIBHBIX NMPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0wmme eCTECTBEHHO-HAYYHbIC MOHATUS. HAYYHBIA (aKT, THIIOTE3a, TEOPUS,
3aKOH, aHaJlu3, CUHTE3, KiIacCU(pUKaLUs, TMEPUOJNYHOCTb, HAOIIOACHHE,
3KCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIEND, SIBIICHUE.

du3nKa: Marepusi, aroM, OJEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIWI,
M30TOIBI, PAAMOAKTUBHOCTb, MOJIEKYJA, SJCKTPUUYECKUANA 3apsill, BEIIECTBO, TEIO,
00BEM, arperarHoe COCTOSIHUE BEIIECTBA, T'a3, (PU3NUYECCKUE BEIMYMHBL, €IUHULBI
WU3MEPEHHUs, KOCMOC, TUTAHETHI, 3BE3/bl, CONMHIE.

buonorus: ¢orocuntes, npixanue, ornocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHHEPATbI, TOPHBIC MOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOTIIMBO, BOJHBIE PECYPCHIL.

9 KUJIACC

BemecTBo 1 XUMHYECKasI peakuus

[Tepnoanyeckuii 3axoH. [lepuoanyeckas cucTeMa XUMHUYECKUX JIEMEHTOB /.
H. MenpeneeBa. CrpoeHue aroMOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOMCTB
XUMUYECKMX DJIEMEHTOB TEPBBIX TPEX TMEPUOAOB, Kavs, KaJIbLHUI M HUX
COCIMHEHHAIA B COOTBETCTBHM C TMOJOKEHHEM JSJIEMEHTOB B llepuommyeckoii
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHHe BeEIIECTBA: BHJABI XMMHYECKONW CBA3M. THIIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THINA KPUCTAJUIMYECKOW PEIIETKU U
BHUJA XUMHUUYECKOM CBSI3M.

Knaccuukanms 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHYECKHAEC
CBOMCTBA BEIIECTB, OTHOCAILMXCS K PA3IUYHBIM KJIaccaM HEOPraHWYECKHUX
COCIMHEHHUM, TCHETUYECKAs CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccupukanms XuMu4ecKrX peakiuii Mo pa3jiuyHbIM MPU3HAKAM (IO YHACTY
W COCTaBy YYAaCTBYKOIIMX B PEAKUMM BEIICCTB, MO TEMJIOBOMY 3(PdekTy, mo
WU3MCHEHUIO CTETICHEH OKHCIIEHUS XMMHYECKUX JJIEMEHTOB, MO OOPATUMOCTH, MO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMHUYECKHAE PEAKLMU, TEPMOXUMHYECKHE
VPaBHEHUSI.

[TonsTe O ckopocTH XuMUYeCcKOi peakumu. [loHsTHE 00 0OpaTMMBIX U
HEOOPATUMBIX XMUMHUYECKUX peakuusx. [IOHATHE O TOMOrEHHBIX W IFE€TEPOTCHHBIX
peakumsax. [TonaTue o karanuse. [IoHATHE O XUMUYECKOM paBHOBECHH. DAKTOPHI,
BIUSIOIIAE HA CKOPOCTb XMMHUYECKOW PEAKIMHA W TOJIOKEHUE XUMHYECKOIO
pPaBHOBECHSL.

OKMCANTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKUMKU,  JJICKTPOHHBIA  OajilaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHOW ~ PEAKLUH. CocraBneHue  ypaBHEHUI



OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMA € MCIOJIB30BAHMEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus dAEKTPOIMTAYECKON JUCCOLMALMU. DINEKTPOIUTHI U HEAJIEKTPOJIATHI.
Katnonsl, aHMOHBI. MeEXaHu3M JUCCOLMALIMM BELIECTB C PA3JIMYHBIMU BHJIAMU
XUMHUYECKOH CBs3H. CreneHp aucconanuy. CHIbHBIE U CIIa0bIC JIEKTPOJIUTHL

Peaknuu noHHOTO OOMEHA. YCIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO 0OMEHA,
MOJIHBIE M COKPalWIEHHBIE HMOHHBIE ypaBHEHUs peakumil. CBOWCTBA KHUCIOT,
OCHOBaHMI W CONEii B CBETE MPEACTABICHUH 00 3IEKTPOIMTHYECKOM
qucconmranyn. KauecTBeHHbIE peakiiuu Ha HOHBL. [[oHATHE O THAPOIIM3E CONEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOJENSAMHU KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CI0KHBIX BEIICCTB
(XJ0puaa HATpusl), UCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOH pEaKkIun
OT BO3JCHCTBHs pPA3IMUHBIX (PAKTOPOB, HKCCIEAOBAHUE SIEKTPONPOBOAHOCTH
pacTBOPOB BEILECTB, IMpoLEcca AUCCOLMALMKA KHUCIOT, WIENOYe u  conei
(BO3MOKHO  WCIIOJIB30BAHME  BHUJACO  MATEPUAIOB), TMPOBEIACHHE  OIMBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKaHWsT  peakuuii  MOHHOro  OOMEHa
(oOpa3oBaHMEe Ocaaka, BBIICICHHE Ta3a, OOpa30BaHUE BOJIBI), OMNBITOB,
WUTFOCTPUPYIOIUX ~ TPUMEPBl  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKLUUi
(ropeHue, peakuuu Pa3JIoKEeHHs, COCIMHEHUS ), PACIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TMOMOIIBK)  KAYECTBEHHBIX PEAKUMHA HA  HOHBI, PEIICHHE
3KCIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 MX cOeIMHEHUSA

OOmias xapakTepucTuka rajoreHoB. (OCOOCHHOCTM CTPOCHHMS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOeHHE M (DU3MUYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUYECKHE CBOWCTBA HA OpUMEpPEe  Xjopa
(B3aMMOJICHCTBUE C METANIAMH, HEMETAUIAMM, WIEJI0YaMu). XJIOPOBOJAOPOI.
ConsHast KHACIOTA, XMMUYECKUE CBOMCTBA, MOJyYCHHUE, NMPUMEHEHUE. JlelicTBUE
XJIOpa W XJOPOBOJAOPOJA HA OPraHU3M 4YEJIOBEKA. BakHehmme Xopuiabl U UX
HAXOXKACHUE B IPUPOLE.

OOwmast xapakTepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIeHHs. CTpoeHue W (PU3NYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPhI. AJIJIOTPOINHBIE MOAU(DUKALIMKM KACIOPOIa
U cepbl. XMMHUYECKUE CBOMCTBa cepbl. CepoBOAOPO, CTPOEHHUE, (PU3NUYECKUE U
XUMUYECKUE CBOMCTBA. OKCHABI CEPBI KAK MPEICTABUTENN KUCIOTHBIX OKCHIOB.
CepHass kuClIOTa, (PU3MYECKHE M XUMUYECKHME CBOicTBa (00mue Kak
OPEICTAaBUTENSL KJlacca KHCIOT M crneuuduueckue). XUMHUUECKHE PEaKIvu,
JeKalue B OCHOBE MPOMBILUIEHHOTO Cnoco0a TMONYYEHHUS CEPHOM KMCIIOTHI
[Tpumenenne cepHOi KUCIOTHL. COJIA CEPHOM KMCIIOTHL, KAYECTBEHHAS PEAKLIMS HA



cynbdar-uoH. Haxoxxaenue cepbl U €€ COeAMHEHU B mpupoae. XUMUYECKOE
3arps3HEHUE OKPY KAIOLIEH Cpeabl COCAMHEHUSMH CEpbl (KUCIOTHBIC 0[N,
3arpsi3HEHUE BO3/AyXa U BOJAOEMOB), COCOOBI €TI0 MPEAOTBPALLICHHUS.

OOwast xapakrepucTuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIE CTEMEHU OKUCICHHUS. A30T, paclpoCTpPaHEHHE B MPUPOJE,
duznUecKue U XuMrIeckue cBoicTBa. Kpyropopot a3ora B npupojae. AMMHAK, €ro
Gu3nUECKUe U XUMUYECKUE CBOMCTBRA, MOTy4YeHUE U mpuMeHeHue. Cou aMMOHUS,
uX (puzMUECKre U XUMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHbI aMMOHMS. A30THAas KHUCIOTa, €€ MOJy4YeHHe, (PU3UUYECKre M XUMUYECKHUE
CBOWicTBa (00IME Kak MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb3oBaHME HUTPATOB M COJIEH aMMOHUSI B KAQUECTBE MMHEPATIbHBIX
ynoOpeHnii. XMMUYECKOE 3arps3HEHUE OKPYKAKOLICH Cpebl COCAMHEHUSIMHA a30Ta
(KUCJIOTHBIE MO, 3arpsA3HCHME BO3Ayxa, MOYBBI W BOA0EMOB). docdop,
anotpornHbie Moaupukanmu (Gocdopa, PU3NYECKUE W XUMHUUYECKUE CBOHCTBA.
Oxcun pocdopa (V) u dpochopHas kucnora, GU3NIECKUE U XUMUYECKUE CBOMCTBA,
nonyuenue. Mcnonp3oBanue GpochaToB B KAUECTBE MUHEPATILHBIX YAOOPEHHUM.

OOwast xapakTepucThka 3MeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUs
aTOMOB,  XAPaKTEPHBIE  CTENEHW  OKHUCICHWSA.  YIJIEPOA,  AJUIOTPOIIHBIE
MoIu(pUKAILMKM, PACMpOCTPAHEHUE B TpUpoAC, (PUIMUECKUE U XUMHUYECKUE
cBoiictBa. Ancopoums. KpyroBopor yriepoaa B npupoae. OKCUAbl yIaepoaa, ux
¢u3nuecKkue M XUMUYECKUE CBOWCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBbI,
NOJYYCHUE U MPUMEHEHUE. DKOJIOTUUECKUE MPOOJIEMBI, CBS3AHHBIE C OKCHJIOM
yraepona (IV), rumoreza mnoOanbHOrO NOTEIJIEHUS KJIMMara, MapHUKOBBINA
3 dekT. YronbHas KUCIOTa U €€ COU, UX (PU3NYECKHE U XUMUYECKUE CBOMCTBA,
nojay4yeHue W npumeHeHue. KauecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SHCTBE.

[lepBoHAYANbHBIE MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCTMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, al€TUIICH, 3TAHOJ, TJIMLIEPHH, YKCYCHAsI KUCIIOTA).
[IpyupoaHbIE KMCTOYHHMKHM YIJIEBOAOPOAOB (Yrojib, NPUPOIHBIA Tra3, HEQPTh),
OPOAYKTBI WX MNEpPepadbOTKH (O€H3WMH), UX POJib B OBITY W MPOMBIIUICHHOCTH.
[ToHstue 0 OMOMOTUYECKH Ba)KHBIX BEIICCTBAX: JKUPAX, O€KaX, yIriaeBoJax — U UX
poJii B OKM3HM 4YENOBEKA. MarepuanibHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue W XMMUYECKUE CBOMCTBA, TMOJIyYECHUE U
npuMeHenue. CoeaMHEHHUS KpeMmMHHMsi B mpupoje. OOume NpeAacTaBiIcHUs 00
okcuae kpemuus (IV) u kpemuueBo#t kucnore. CUAMKATHI, UX MCIOJIb30BAHUE B
ObITY, B MPOMBIILJICHHOCTH. BakHelIMe CTPOUTENBbHBIE MaTepUaibl; KEPAMUKA,



CTEKJIO, IEMEHT, OETOH, kene300eToH. [Ipoliaembl 0€30MacHOr0 MCHOMb30BaAHUS
CTPOMUTENBHBIX MATEPUAIOB B MOBCEIHEBHOM JKA3HH.

Xumuueckuii Jkcnepumenm:

U3y4YEHUE 00PA3IO0B HEOPraHWYECKUX BEUIECTB, CBOWCTB COJISTHOW KHCJIOTHI,
NPOBEACHUE KAUECTBEHHBIX PEAKIMIA HA XJTOPUA-UOHBI U HAOMOAEHUE MPU3HAKOB
WX MPOTEKAHMsI, OMBITHI, OTPAXKAKOUWIME (PU3NYECKHME M XUMHUYECKHE CBOWCTBA
TATOTEHOB M WX COCAMHCHWUH (BO3MOKHO MCIOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TajOr€HUJIOB), O3HAKOMJICHHE C
oOpazmamu  ceppl M €€  COCOAMHEHUSIMU  (BO3MOXKHO  MCIOJIB30BAHUE
BUJICOMATEPUAIIOB), HAOJIIOJICHUE Tpoliecca OOYIIMBaHUs caxapa Moj ACHCTBUEM
KOHLECHTPUPOBAHHON CEPHOM  KHUCJIOTHI, MW3YYECHUE XUMHYECKAX CBOWCTB
Pa30aBIICHHOM CEPHOM KUCIIOTHI, TPOBEACHUE KAYECTBEHHOM PeaKkMK Ha CyJibdar-
WOH W HaAOMIOJAEHUE MPHU3HAKA €€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3MYECKUMHU
cBoiicTBaMM a3oTa, (ochopa W MX COCIAMHEHMH (BO3MOKHO MCHOIB30BAHUE
BUJICOMATEPHAIIOB), 00pa3tamMu a30THBIX U (POCPOPHBIX yIOOpPEHUi, NOTyUYEHUE,
coOMpaHue, PACIO3HABAHWE W HW3YYCHHE CBOHCTB aMMHUAKa, [MPOBEICHUE
KAUECTBEHHBIX PEaKLMii HA MOH aMMOHMS U (poc(aT-uOH W U3YUYCHHE NMPU3HAKOB
VX IIPOTEKAHU, B3aNMOICHUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO
(BO3BMOYKHO  WKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  M3YYEHHE  MOACNEH
KPUCTAUTMYECKUX PEIIETOK anmasa, rpadura, QyisiepeHa, O3HAKOMIICHHUE C
IPOLECCOM  aACOPOLMM PACTBOPEHHBIX BELIECTB AKTMBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTHBOra3a, MOJy4YeHHE, COOMPAHUE, PACMIO3HABAHUE W W3YYCHHUE
CBOWMCTB YIJIEKMCIIOTO rasza, MpPOBEACHHE KAYECTBEHHBIX PEAKIMI HA KapOOHAT W
CWJIMKAT-MOHBl M W3YYCHHE NPHU3HAKOB WX MNPOTCKAHMs, O3HAKOMIICHHUE C
OPOAYKIMEH CHJIMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTATBHBIX
3a1a4 1o teMe «BakHelme HeMeTallIbl M UX COCTUHEHUSY.

MeTtayuibl M HX COCTHHEHUSA

OO0wmast XapakTePUCTUKA XUMUUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TIOJNIOKEHUs B llepuoavyeckoil cucTeMe XUMHYECKMX odnemeHtoB 1. WM.
MenpeneeBa u cTpocHHsT aTOMOB. CTPOCHHE META/UIOB. MeTaimyeckas CBsi3b U
METAJNIMYECKass  KpPACTAUIMYECKAss  PEIIETKA.  ONCKTPOXMMHYECKUH sl
HANPsHKEHUN MeTa/uioB. OGU3MYECKHE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
CrocoObl MOJIyYeHUsT METAUIOB. [IOHSATHE O KOPpPO3MM METANIOB, OCHOBHBIE
cnocoObl 3auMThl UX OT KOppo3uu. CruiaBbl (CTallb, YYTYH, AHOPATFOMUAHUM,
OpOH3a) U UX TPUMEHEHUE B OBITY U MPOMBIILJIEHHOCTH.

[Ilenounble METAIBL. MOJOKEHUE B [IepHOAMYECKON CHCTEME XHMUYECKUX
anemeHtoB JI. M. Menaeneesa, CTpOCHHE UX arOMOB, HAaXOXKICHUE B IPUPOJE.
DuU3NYEeCKEe U XUMUYECKUE CBOMCTBA (HAa mMpuMepe HaTpus W Kanus). OKCHIbL U



TMAPOKCUIBl HATpUs W Kanus. [IpUMEHEHWE WIENIOYHBIX METAUIOB M HX
COCIMHCHUM.

[IlenoyHO3EMENBHBIE METAJUIBI MarHMid W KaJIbLUMH.  IIOJIOKCHUE B
Ileproanyeckoil cucreMe XUMHYECKUX diieMeHTOB [[. M. MeHzeneeBa, CTpOoeHHE
MX aTOMOB, HAXOXKACHUE B Ipupoac. OU3NYECKue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHeilmue coenmHeHUs KanblMs (OKCUA, THIPOKCHI, COJIM).
2KécTkocTh BOABI M CIOCOOBI €€ YCTPAHEHUSI.

ANOMHUHMIA: TIOJIO>KEHUE B [IepHOaNYECKO CUCTEME XUMUYECKUX SJIEMEHTOB
J. Y. Menaeneesa, CTPOCHUE aTroMa, HaXOXKIEHHWE B mpupone. Pusndeckue u
XUMHYECKHAE CBOMCTBA amtOMUHUs. AMPOTEPHBIE CBOMCTBA OKCUAA U THAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB [1.
H. MenpeneeBa, CTpOEHHE aroMa, HaxOKaeHUWe B mnpupone. PU3HYECKUE H
XUMUYECKUE CBOMCTRA kKene3a. OKCHIIbI, TMIPOKCUAbI U cojiu skene3a (11) u sxenesa
(III), mx coctas, CBOMCTBA U MOy YCHHE.

Xumuueckuii yJKkcnepumenm:

O3HAKOMJICHME C 00pa3llaMi METAUIOB M CIJIABOB, HMX (PU3HYECKUMU
CBOWMCTBAMM, H3YYECHHME  PE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOEHHOCTEN B3aMMOJCHCTBUS OKCUA
KaJbUUs M HATpus C BOJOH (BO3MOKHO HCHOJIb30BAHWE BHUACOMATEPUATIOB),
WCCIIE0BAHUE CBOMCTB MKECTKOM BOJBI, MPOLECCA TOPEHUS JKENIE3a B KUCIOPOIE
(BO3BMOYKHO  MCIHOJIb30BAHWE  BHUJECOMATEPHANIOB), MPHU3HAKOB  NPOTCKAHUS
KAUECTBEHHBIX PEAKLMIA HA WOHBI. MArHus, KaJbLMs, aTFOMHUHHU, LIMHKA, JKEIE3a
(II) m »xene3a (III), menm (I1), HabmrOAEHUE U ONMHUCAHUE MPOLIECCOB OKPALIMBAHUS
IUIAMCHA WOHAMM HATpHsl, Kausd W Kaiblus (BO3MOXHO HCIHOJB30BaHUE
BUJICOMATEPHAIIOB), UCCIEI0BAHNE aM(OTEPHBIX CBOWCTB TMAPOKCUAA ATTFOMUHUS
Y TUAPOKCHJIA IMHKA, PEIUEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 Teme « BaykHenmme
METAJIBI U UX COCAMHEHUS.

XHMHA ¥ OKPY’KaIoLIas cpeaa

Bemectsa 1 marepuansl B MOBCEAHEBHOW JKU3HM YelOoBeKa. besomacHoe
WCIOJb30BAHUE BEIIECTB M XUMHUYECKHAX peakuuii B ObiTy. llepBas momois npu
XUMHUYECKUX 0KOTAX U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHUE OKPYKAKOWIEH cpeapl (MpeaeiibHas AOMYCTAMAs
KOHUEHTpauus Bemects, aanee — [1JIK). Posib XMMHUK B PEIIEHUN 3KOJOTHYECKUX
npooIieM.

Xumuueckuii ykcnepumenm:

U3y4eHue 0OpaslioB MAaTepUajoB (CTEKJIO, CIJIABBI METAJUIOB, MOJIMMEPHBIC
MaTEPUAIIBI).

Mesxcnpeomemnuwie céasu



Peanuzanus MeXNpeIMETHBIX CBs3ed MpH M3YUYCHWM XMMHH B 9 Kiacce
OCYILLIECTBIIICTCS 4epe3 HCMOJIb30BAHUE KAaK OOMIMX E€CTECTBEHHO-HAYUYHBIX
MOHATHMN, TaK ¥ MOHATHHN, ABJISIOIIMXCS CUCTEMHBIMHU AJIsS OTJC/BHBIX MPEAMETOB
€CTECTBEHHO-HAYUYHOTO LIUKJIA.

OO1me ecTeCTBEHHO-HAYUHBbIC TIOHSATHS: HAy4HBIH (PaKT, TMIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHUHTE3, KiaccupuKkaius, TepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJACIMPOBAHUE, HW3MEPEHHME, MOJCb, SBJICHUE, MAPHUKOBBIM
(P PeKT, TEXHONOTUS, MATEPUAITBI.

duzuka: Marepus, aroM, D3JICKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKIIMI,
U30TOMbI, PagMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUUYCCKUI 3apsija, MPOBOTHHKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BELECTBA, a3, pAaCTBOP, PACTBOPUMOCTD, KpUCTAITHYECKAs
peméTKa, CrjiaBbl, (PU3NUECKUE BEIWYMHBI, CIUHHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunte3, apixanue, Ouocdepa, dKOCHCTEMA, MUHEPATILHBIC
ynoOpeHus, MUKPO3JIEMEHTHI, MAKPO3JIEMEHTHI, TMTATEIbHBIC BEIICCTBRA.

['eorpadus: armocdepa, rtuapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMBbIE, TOTIJIUBO, BOAHBIE PECYPCHI.



INTIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUSI MPOrpPaMMBI  OCHOBHOIO OOWIEro
00pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUsST XMMUM B CIAUHCTBE Y4E€OHOW H
BOCIIMTATENIBHON IEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHCKUMU
COLMOKYJIbTYPHBIMU W JAYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU, IPUHATBEIMH B
oOliecTBe MpaBWIAMH W HOPMAMH TOBEACHHMS M CIIOCOOCTBYIOT MpOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALMAN 00y YarOIIXCS.

JIMYHOCTHBIE ~ pPE3yJbTATBl  OTPAKAKT  TOTOBHOCTHh  OOYYarOIIUXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3WUTMBHBIX IIEHHOCTHBIX OpHUEHTAUMA W
pacIIAPEHNUE OTBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUSA:

LIECHHOCTHOI'0 OTHOIIECHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACIIEAWI0, MOHUMAHHS 3HAYEHUS XUMHUYECKONM HAyKW B JKU3HU
COBPEMEHHOTO 0OOWIIECTBA, CMOCOOHOCTH BIIAJETh NOCTOBEPHON WH(popManuei o
[EPENOBBIX JOCTHIKEHUSIX K OTKPBITHAX MHUPOBON M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpPa U OOIIECTBA,

2) rpa)kIaHCKOro BOCIMTAHUSL:

[PEICTABICHAST O COLMAIBHBIX HOpMaxX W MpaBWIaX MEMITNYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCNENOBATENBCKOM, TBOPYECKOM WM OpPyrHX  BUOAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM NEATENBHOCTH IPU
BBITIOJTHCHUHA YYEOHBIX, T[MO3HABATEIBHBIX 3a7a4, BBIMOJHECHHH XWUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3AUMOTIIOHUMAH U0
W B3aUMOIIOMOIIM B TPOLECCEe HTOM y4eOHOU JEATETbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE W IIOCTYIKH CBOMX TOBApPHUINEW C TO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS ITOCIIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEICTABICHAS O BEIIECTBE M XMMHUYECKON PEaKIU,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA WU COCTABIIAOLINE
OCHOBY 11 TOHMMAHWs CYINHOCTA HAYYHOW KapTHHBI MHUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
MIPAPOTHON CPENOM, O POJIM XUMHUU B ITO3HAHUU STUX 3aKOHOMEPHOCTEN,

[TI03HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU 110
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB W SIBICHUA,
NO3HABATENIbHOM, MH(POPMANMOHHON W YMTATEIbCKOM KYJIBTYPHIl, B TOM YHCIIE
HABBIKOB CaAMOCTOSTENIBHOH pabOTel C yYE€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATYypOl, JTOCTYMHBIMA TEXHHUYECKAMH CPEACTBAMH  HMH(POPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W TMO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W
CHOCOOHOCTL K caMO00pa3oBaHUIO, MPOCKTHOW W MCCIEAOBATEIBCKOM
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHUS B
JIAbHEUIIIEM

4) popmMupoBaHus KYJIbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KWM3HW, OTBETCTBEHHOIO OTHOLIEHWS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 310POBBIA 00pa3 >KM3HM, OCO3HAHWUE MOCIECACTBUIA U
HEMPUATHE BPEAHBIX TPUBBIYCK (YIIOTPEOICHUS aJTKOTOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOMIOICHUST MpaBwyl  OC30MACHOCTH TNpU  OOpalleHUH ¢
XUMHYECKAMH BEIIECTBAMU B OBITY M PEANIBHOM JKU3HU;

S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO Tpodeccuii u Tpyaa pa3inuHOro poja,
YBOKCHHE K TPYNy M pe3yJibTaraMm TPYAOBOH ACATEIBHOCTH, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHMS MPEAMETHBIX 3HAHWI 1O XWUMHM, OCO3HAHHBIA BBIOOP
VHAMBHIYAIbHON TPACKTOPUH MPOJOIDKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIEMHOM NPO(ECCUOHATIBHON ACATENBHOCTH U PA3BUTHs HEOOXOAUMBIX YMECHHUMA,
TOTOBHOCTB aJalTUPOBATHCA B MPO(PECCHOHATIBHOM cpene;

6) 3K0JIOTHYECKOTr0 BOCIIMTAHUSA:

SKOJIOTHYECKH LENECO00PA3HOEC OTHOUICHHE K NPHUPOJAE KAK HMCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 30POBOTO U
Oe3omacHOro o0pasza KW3HU, OTBETCTBEHHOE OTHOWICHUE K COOCTBEHHOMY
(PU3NYECKOMY W TMCUXMYECKOMY 3J0POBBIO, OCO3HAHHME LIEHHOCTH COOIIOJACHHMS
npaBHJT OE30MACHOTO MOBEACHUS MPU PAdOTE ¢ BEMIECTBAMH, A TAKXKE B CUTyalHsX,
YIPOKAKOIIMX 3I0POBBIO U KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHATh 3HAHMS, MOJIYYACMbIE MPU M3YUYECHUU XUMUH, IS
PELICHNS 3a1a4, CBA3aHHBIX C OKPY KaIOIIEH TPUPOJHON CPEIOM, I ITOBBIILICHAS
YPOBHSL ~ 3KOJIOTMYECKOW  KYJbTYPbl, OCO3HAaHUs TJO0AJIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PELICHHWS MOCPEACTBOM METOAOB XHMMH,
AKOJIOTHYECKOTO MBILIICHHS], YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHAKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanmpeAMETHBIX PE3YJbTATOB BBIACIAIOT 3HAYMMBIC JUIS
(hOpMHUpPOBaHUST MHUPOBO33PCHUSI OOIICHAYYHBIE TOHITHS (3aKOH, TEOPHs,
OPUHLHAIL, TAMOTE3a, (PaKT, CHCTEMA, MPOLECC, IKCIEPUMEHT U APYTOE.), KOTOPBIE
UCIOJIB3YIOTCS B €CTECTBECHHO-HAYYHBIX YUYEOHBIX MPEAMETAX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O LIETOCTHOM



HAYYHOH KapTHMHE MUpPA, U YHUBEPCATIbHBIC YUEOHBIE NEHCTBUS (MIO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYIISTUBHBIE), KOTOPBIE OOECIEUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IJIAHUPOBAHWIO W OCYUICCTBICHUIO y4E€OHOM
JESATELHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCcTBUS

ba3zoBble Joru4eckue aeiicTeus:

YMEHHS MCMOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHHS TMPU OCBOCHHUHU
3HAHWNA: PACKPBIBATH CMBICT XUMWYECKUX MOHATHI (BBIACIATh MX XAPAKTCPHBIC
NPHU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMH MOHSATUSMH), UCHOJIb30BaTh
NOHATUS A/l OOBSICHEHHS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOMPATh OCHOBAHUS U
KPUTEPUU [JIsl KJIACCU(PMKALMKA XUMUYECKMX BELICCTB M XMMHUYECKHX PEaKLUH,
YCTAHABJIMBATH MPUYMHHO-CIEACTBEHHBIE CBS3H MEXKIAY OOBEKTaMH HW3YUYEHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JEIYKTUBHBIC, 110 AHAJIOTHH ),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TIPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (IPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJETH, UCTIOIB3YEMBIC B XUMHUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMUN MOJACIbHBIE MTPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XMMHUYECKas (opMysia U YPABHEHUE
XUMHYECKOH PEaKLMH — IPHA PEICHUN YUeOHO-MO3HABATENBHBIX 33a4, ¢ YUYETOM
ATUX MOJEIIbHBIX MPEACTABICHUI BBISBIATh U XaPAKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKK M3YYaEMBbIX OOBEKTOB — XUMHUUYECKUX BELIECTB U XUMUUYECCKUX PEaKLUM,
BBISIBJIAITH  OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CIEICTBEHHBIE CBSI3W W
OPOTUBOPEUMS B M3YyUAEMBIX MPOLIECCAX U SBJICHUSX.

ba3oBbie ucciaenoBarebckue 1elicTBUS:

YMEHHE MCIOJIb30BaTh MOCTABICHHBIE BONPOCHI B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A TAKXKE B KA4eCTBE OCHOBBI M (POPMUPOBAHUS THIIOTE3bI IO
POBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYKICHHUIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3allid M MPOBEACHUIO
YUYCHUYECKUX OSKCINEPUMEHTOB, YMEHHME HaOMOJaTh 3a XOIOM MPOLECCa,
CaMOCTOSITENILHO TIPOTHO3MPOBATh €r0 Pe3ysbTar, GOpMyTUpoBaTh 0OOOIICHHAS U
BBIBOJIbI IO PE3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCICIOBAHMS, COCTABIATh OTUYET
0 MPOJEIAHHOM padoTe.

Padora ¢ naopmanmueii:

YMECHHE BbIOWpaTh, AHAIM3MPOBATH W WHTEPHPETHPOBATH HH(POPMALKIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHMS, MOJYyYAEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIIpHAs ~ JIUTEpaTypa XWUMHUYECKOTO COJACP)KAHMWS, CIPABOYHBIC
nocobust, pecypcbl VHTEpHETA), KPUTHYECKH OLEHUBATh MPOTHBOPEUYMBYIO H
HEJIOCTOBEPHYIO MH(POpMAIHIO;



YMECHHE MPUMEHSTh PA3IMYHBIE METOJBI W 3aMpPOChl MPU MOUCKE U OTOOPE
uH(pOPMAllMd W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX JUIS BBITOJHCHUS
y4€OHBIX W TIO3HABATENBHBIX 33124 OMPEACIEHHOTO THITA, MPUOOPETEHHE OTbITA B
0o0nacTM  MCMOJB30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIQJICHUE KYJbTYPOW aKTHBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpAaTh ONTUMATBHYIO (POPMY MPEACTABIEHUS UH(POPMALAN U
WTIOCTPUPOBATh PEIIACMBIE 3a1a4M  HECJIOXKHBIMA CXEMaMH, JIUarpaMMamu,
apyrumu (popMaMu rpadukn 1 uX KOMOUHALMSIMU,

YMEHHE MCIOJb30BaTh W AaHAM3APOBATh B Hpouecce y4yeOHOH u
UCCIICIOBATENBCKON NEATEIBHOCTH MH(POPMALMIO O BIMSHUM MPOMBIILJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHHE OKPYIKAIOWIEH ITPUPOSHOMN
Cpeabl.

KommyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHUS 3aJaBaTh BOMPOCH (B XO0JA€ jauajora W (Wjad) JAUCKYCCHM) IO
CyHIeCTBY  OOCy>KmaemMoi  Tembl, (OPMYIUPOBATH  CBOM  NPEIJIONKEHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPETOKEHHOM 3a1a4;

YMECHHSI  TPEIACTABIIATH  IMOJIYYEHHBIE  PE3yJbTaThl  [MO3HABATEIBHOM
JESATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3YJABTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JJAOOPATOPHOrO OIBITA,
nabopaTopHOil paboTHI O UCCIENOBAHUIO CBOMCTB BELIECTB, Y4EOHOIO MPOEKTA),

YMEHHSI y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHONM M MCCIICAOBATENBCKOM  JCATENBHOCTH MPU  PEUICHUU
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuyéTa OOLIMX WHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMbD», KOOPAWHALMS
COBMECTHBIX [JECUCTBHM, OIPEACICHAE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pa0OThl U IPYTHE).

PeryasitTuBHbIC yHUBEPCAJIbHbIC YUeOHbIC AeiicTBHUSI:

YMEHHE CaAMOCTOSITEIBHO ONPEACHATh LEIH JEATEIIbHOCTH, TUIAHWPOBATH,
OCYILIECTBIIATh, KOHTPOJIMPOBATh W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESATENILHOCTD, BEIOMpaTh Hanbomnee 3PPEKTUBHBIE COCOOBI PEIIEHUS YUEOHBIX U
NO3HABATENBHBIX 33[a4, CAMOCTOSATENIBHO COCTABIATh WM KOPPEKTUPOBATH
MPEUTOKEHHBIA  QJITOPUTM  ACHCTBUA MPU  BBIMIOJHEHUM 3aJaHUl €  YYETOM
NOJTyYEHUSI HOBBIX 3HAHWMKA 00 M3ydacMbIX OOBEKTAax — BEHICCTBAX M PEAKLUSX,
OLICHWBATHh COOTBETCTBUE IMOJIYYCHHOTO PE3yJbTaTa 3asBICHHOW LEIN, YMECHHUE
MCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, TPEIAracMbI€ B yCIIOBUM 3aJaHHA.

HHPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOSHUI 00s3aTEIbHOTO
COJICP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmon,
BBIICTISIFOT. OCBOCHHBIE OOYYAIOLIMMUCS HAYYHBIC 3HAHWS, YMEHHS WU CIOCOOBI



NEUCTBUN, crenupuueckue Juisi TPEAMETHOH 00MacTh  «XUMHUS», BUJbI
JNEATENBHOCTA 1O  IMOJIYYEHUKO HOBOTO  3HAHWSA, €r0  MHTEPIPETALMH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHbIX YUEOHBIX U HOBBIX CHTYalHX.

K xoHiy 00yueHus B 8 kjiacce npeaMeTHBIE PE3YIbTAThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

e PaCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX TOHSATUNA: aTOM, MOJIEKYJA,
XUMUYECKUA SIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(0THOpOAHAS U HEOJTHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsT U
MOJIEKYJIIPHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs MAacca,
MaccoBast A0JIsl XUMHAYECKOTO DJIEMEHTA B COEAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJ, KHMCJIOT4, OCHOBAaHHWE, COJIb, JJIEKTPOOTPULATENBHOCTh, CTENEHB
OKHCIICHUSI, XMUMUYECKasl pPeaKuMs, KiIacCU(UKALM Ppeakuuil: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JI0KEHUs, PEAKUMU 3aMEIICHUS, PEaKkUuu
00MEHA, 3K30- M SHAOTEPMUYECKUE PEAKLIAN, TEIJIOBOH YPPEKT peaKkLnH,
AP0 aToMa, JJICKTPOHHBIM CJIOM aroma, aroMHas OpOWTallb, PaaAUyC
aroMa, XMMHMYECKasl CBA3b, MOJSIPHAS WM HEMOJSPHAsA KOBAJECHTHAS CBS3b,
MOHHAs CBA3b, MOH, KATMOH, aHWOH, PACTBOP, MAcCCOBas J0JIs BEIIECTBA
(MpOLEHTHASI KOHIICHTPAIKsi) B PACTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMMYECKUX TIOHATHA U
MPUMEHSATH 3TH MOHSITHS NIPYA ONTMCAHUM BELIECTB U UX NPEBPALLICHWA;

e HCHOJB30BATH XUMHWYECKYIO CHMBOJMKY JJsi COCTaBJICHUS (popmyn
BELIECTB U YPABHEHUIN XUMUUYECKUX PEAKLINIA,

e ONPEACIATHh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTCIICHb ~ OKUCJIECHHMsS  JJIEMEHTOB B OMHAPHBIX  COCIWHEHUSX,
NPUHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COCIMHEHUHA 10
dopMynaMm, BHA XUMHUYECKON CBsI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpeiBath cMmbich llepuommueckoro 3akonHa JI. M. Menaeneena:
JEMOHCTPUPOBAThE TMOHUMAHUE TMEPUOJAMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX NOJIOKEHUs B lleproaudeckoil cucreme,
3aKOHOB COXPAHEHHs MAaCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOraapo;

e ONWCHIBATH M XapakTepu3oBarh TabmuMuHyto ¢Gopmy [lepuonnueckoii
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3/IAyarh IMOHATUS «TJIaBHAS
noarpynna (A-rpynna)» u «mnodouynas noarpymmna (b-rpymnna)», Maneie u
OONbIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmuue «llepmonmueckas cucrtema XumMudyeckux saemeHtoB I H.
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sapa, OOLIee YUCIIO AIEKTPOHOB
U PACTIPEACIICHUE UX N0 HJIEKTPOHHBIM CJIOSIM ),

KJTAaCCU(PUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECCTRA,
XUMUYECKUE peakinuu (M0 YMCAY M COCTaBY YYacTBYHOLIUMX B PEAKIUU
BEUIECTB, MO TEIJIOBOMY 3D PeKTy);

XapaKTEPU30BaTh (OMUCHIBATH) OOMIME XUMUYECKUE CBOHCTBA BEHIECTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
VPaBHEHUN COOTBETCTBYIOINX XUMUYECKAX PEAKIIAN;

MPOrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTCKAHUS XUMUYECKUX MPEBPALICHUNA B
Pa3INYHbIX YCIOBUSIX;

BBIYKCIIATh OTHOCHTEJIBHYIO MOJICKYJIIPDHYIO W MOJIIPHYIO  MacChl
BEUICCTB, MAaCCOBYK) JIOJIK0 XUMHYECKOrO0 JJieMEeHTa 1o (opmyie
COCIMHEHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOANUTH PACUETHI
M0 YPABHECHUIO XUMUUYECKON PEAKIINN;

MPUMEHSTH OCHOBHBIC OINEPAIMU MBICTUTEIBHOU NCITEIBHOCTH — aHAIN3
U CUHTE3, CpaBHECHHUE, O0OOOIICHHE, CHCTEMATHU3AIMIO, KIIACCU(PUKAIUIO,
BBISIBJICHUE MPUYMHHO-CJCACTBEHHBIX CBS3€H — ISl M3YYCHHS] CBOMCTB
BCIIECTB M XWMHMYECKMX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIIOACHUE, W3MEPEHUE, MOJECIMPOBAHHUE, SKCIECPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIENOBaTh  IIPABAJIAM  TIOJB30BAHUS  XAMHYECKOW  TMMOCYAONM W
7a00paToOpHBIM  O00OPYJIOBAHUEM, a TaKXKE TMpaBujiaM OOpalleHUs C
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHA 10 BBITOJHEHUIO
Ja00paTOPHBIX XUMUYECKHUX OMBITOB MO TMOJYYEHUIO W COOMPAHMIO
ra3o00pa3HbIX BENICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBJICHHUIO
PacTBOPOB C OMPENEIIEHHOW MACCOBO#l TOJEW PaCTBOPEHHOIO BEIIECTBA,
IJIQaHUPOBAaTh M MPOBOAWTH  XUMHYECKHME  DKCICPUMEHTHI  TIO
PACIO3HABAHUIO PACTBOPOB IIENOYEN W KUCIOT € MOMOIIBI0 HHINKATOPOB
(;makmyc, peHonadraaery, METUIIOPAHXK U JPYTHE).

K xoHiy 00y4eHus B 9 kjiacce NpeaIMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE
JOJHKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHIA:

PACKPBIBATh CMBICII OCHOBHBIX XHMWYECKMX TOHITHA: XUMHYCCKHAN
DJIEMEHT, aTOM, MOJIEKYJIA, WOH, KaTHOH, AHWOH, IPOCTOE BELIECTBO,
CJIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTEHEHb
OKHCIICHUS, XUMUYECKAs PEAKLMsI, XUMUYECKasi CBs3b, TETUIOBOM 3P PeKT
peaKuuu, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHI,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALUS, PEAKLUM HMOHHOTO
oOMEHa, Karaau3arop, XWUMHUYECKOEC pPaBHOBECHME, OOpatumble U



HEOOpaTUMBIE PEAKIUN, OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLMH,
OKHMCIIUTENIb,  BOCCTAHOBHUTENb,  OKUCICHHME M BOCCTAHOBJICHHE,
aJoTponus, aM(pOTEPHOCTh, XUMHUYECKAsl CBS3b (KOBAJICHTHAs, MOHHAS,
METAJIJINYECKas), KPUCTAIUIMYECKAs pEIIETKA, KOPPO3Us METAIIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOH PEAKIUM, NTPEACIbHO JOMyCTUMAst
koHueHTpauus [ 1/IK Bemecrsa;

WTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHITHA W
NPUMEHSATH 3TH MOHSATHS TIPY ONMMCAHWUM BEIICCTB U UX MPEBPALLEHUIA;
UCIOJIb30BaTh XMUMHYECKYI) CUMBOJIMKY JUISL COCTaBieHUs (opmyll
BEIIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

OTNPEACTATH BAJICHTHOCTh M CTEMEHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B
COCOMHEHMIX Pa3JMYHOTO COCTABA, MNPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KJIACCy COCAUMHEHHMIA TO (opMysiaM, BHI XUMUYECKOU
CBA3M (KOB&ICHTHAs, WOHHASA, METAJUIMYECKAsA) B HEOPraHMYECKHUX
COCIMHEHMSX, 3aps]l MOHA MO0 XMMHYECKOH (Popmylie, XapakTep cpelsl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCAWHEHWH, THIl KPUCTAITUYECCKON
PpEeIIETKH KOHKPETHOTO BEIICCTRA,

packpeiBate cMmbica [lepuoamueckoro 3akona J[. WM. MeHnneneeBa u
JEMOHCTPAPOBAaTh €ro MOHMMAHWE. ONKMCHIBATH M  XapaKTEPHU30BAThH
Tabmmunyro (popmy I[lepnoanyeckoil CUCTEMBI XMMHYECKHAX SJIEMEHTOB!
pa3nuuaTh MOHATHS «rJaBHAas moArpynna (A-rpynma)» u «moOo4Has
noarpynna (b-rpynma)», majibie ¥ OOJbIIME MNEPUOJBI, COOTHOCUTH
00O3HAYECHUs, KOTOPBIE HMEKOTCS B TNEPUOAMYECKOM Tabmuue, ¢
YHUCJIOBBIMA ~ XaPAKTEPUCTUKAMH  CTPOCHHMS  aTOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB M 3apsj sapa, OOIIee YHUCIO DIICKTPOHOB U
pacnpesieieHue WX MO DJEKTPOHHBIM  CJIOSIM), OOBSACHATH  OOIMIKE
3aKOHOMEPHOCTH B M3MEHCHHH CBOMCTB 3JIEMEHTOB M MX COCAMHCHHIA B
npeenax MajiblX NEPUOAOB W TTIABHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB,

KJIAaCCU(PUIMPOBATh XUMHYECKUAE BJIEMEHThI, HEOPraHUYECKUE BEIICCTBA,
XUMHYECKHAE Peakuuu (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BEIIECTB, MO TEIIOBOMY 3 (EKTy, MO U3MEHEHUIO CTENEHEH OKUCIICHHS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME W CHEHUPUYCCKUE XUMHUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPXKAAS OMHCAHUE
OpUMEpaMH MOJIEKYJIIPHBIX W WOHHBIX YPABHEHHH COOTBETCTBYHOLIMX
XAMUYECKUX PEAKLINIL,

COCTaBJSITh YPABHECHHS DJICKTPOJIMTUYECKOW AMCCOLMALIMM  KHCTIOT,
ILIEJI0YEH U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOIO



oOMEHa, ypaBHEHUS peakluii, MOATBEPKIAIONIMX CYLIECTBOBAHUE
TCHETUYECKOM CBS3M MEXKY BEIICCTBAMU PA3IMUHBIX KJIACCOB;
PaCKpbIBaTh  CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMiA
NOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHCa 3TUX PEAKIIUA;
OPOTHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHUA,
BO3MOKHOCTH TIPOTEKAHUS XMMUUYECKMX MPEBpAlICHUI B Pa3IMUYHBIX
YCJOBHUSX;

BBIUUCIIATE OTHOCUTEIBHYID MOJIGKYJIIPHYIO M MOJISIPHYI0  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOrO »JJeMEHTa 1o (opmylie
COEZIMHEHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
N0 YPAaBHEHUIO XUMUUYECKOW PEaKIIny;

coONroAaTh  MpaBWJia  MOJIB30BAHMS ~ XUMUYECKOW  MOCYIOH W
Ja00paTOpHBIM  O00OpPYJOBAHMEM, a TAaKXe TMpaBuja OOpalleHUus C
BEIICCTBAMU B COOTBETCTBHM C MHCTPYKUUSMH MO  BBIMOJHEHUIO
71a00paTOPHBIX XWMHUYECKUX OMBITOB MO TOJYYEHUIO U COOMPAHUIO
razo00pa3HbIX BEIIECTB (AMMHAKA M YTIIEKUCIIOTO ra3a);

OPOBOJUTh  PEAKIMU, TOATBEPXKIAIOIIME  KAUECTBEHHbI  COCTaB
Pa3JIMYHBIX BEUIECTB. PACMO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMUI-,
uoaua-, KapOoHar-, Qocdar-, cunukar-, cyibdar-, THIAPOKCHI-UOHBI,
KaTHOHbI AMMOHMSI M WMOHbI M3YyYEHHBIX METAJIOB, MPUCYTCTBYIOLIME B
BOJIHBIX PACTBOpPax HEOPraHMUYECKUX BEIIECTB,;

OPUMEHSTH OCHOBHBIC OMEPALMM MBICIIUTEILHONW NESTETbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHWE, OOOONICHWE, CUCTEMATU3ALMIO, BBISIBJICHUE
OPUYMHHO-CJICICTBEHHBIX CBS3€H — JUIsl M3YYEHUS CBONCTB BELLECTB U
XUMUYECKMX PEaKLMH, €CTECTBEHHO-HAyUYHbIE METOJbl TO3HAHUS —
HAOJIIOICHUE, M3MEPEHHUE, MOJECIMPOBAHUE, DKCIECPUMEHT (pEaibHbI U
MBICJICHHBIH ).



TEMATUWYECKOE INMNJ1AHNPOBAHNE

KonnyecTtBo yacoB
Ne HavmeHoBaHMWe pa3jenios u
KOHTpO/ibHbIE
n/n TeM nporpaMmmbl Bcero

pa6oThbl

Pa3gen 1. NepBoHayanbHble XUMUYECKNE NMOHATUA

XnMuss — BaXKHass 06nacTb

€eCTeCTBO3HaHMNA n
11 N 5 0
npakKTnyeckon AeATe/sIbHOCTU

yesioBeka
BewecTtBa n xummnyeckue

1.2 15 1
peakuum

MToro no pasgeny 20

Pasgen 2. BaxHeliwmne npeacrtaBuTeIn HEOPraHNYeCKMX BELLECTB

Bospyx. Knucnopog. lNoHatue

2.1 6 0
06 okcmnpaax
Bopopopa.lfMMoHATnE 0 KNcnoTax

2.2 AOPOA 8 0
n consx
Boga. PactBopbl. [MoHsATue 06

2.3 5 1
OCHOBaHMAX

OCHOBHbIE K/acchl
2.4 5 11 1
HEOPraHN4YeCKNX COEANHEHNN

MToro no pasgeny 30

MpakTnyeckue
pa6oThbl

ONeKTPOHHbIE (LN POBLIE)
o6pasoBaTefibHble pecypchbl

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

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

bnbnunoteka LOK
https://rn.edsoo.ru/7f41837c

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

bnbnunoteka LOK
https://rn.edsoo.ru/7f41837c

Bunonuoteka LLOK
https://rn.edsoo.ru/7f41837c

Pasgen 3. Mepuoguyeckunii 3akoH mn MNMepmnognyeckas cuctema XMMunyecknx afiemeHToB . 1. MeHgeneeBa. CTpoeHe aTOMOB.

Xumnyeckasa cBA3b. OKNC/INTENbHO-BOCCTAHOBUTENIbHbIE peakuunn


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

Mepnognyecknin 3aKoH u
Meprnognyeckaa cucrema

31 XumMmnyecknx anemeHtos A. U.
MeHgeneesa. CTpoeHue atoma
XuUMunyeckas CBA3b.

3.2 OKUCNNTENbHO-

BOCCTaHOBWUTENbHbIE peakKLnmn

MToro no pasgeny

Pe3epBHOe BpeMs

OBW EE KOJIMYECTBO YHACOB IO
MPOrPAMME

15

68

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

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

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

Buonuoteka LLOK
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 K/1IACC

Ne n/n

Pasgen 1.

11

1.2

1.3

HanmeHoBaHuWe pa3fesioB U TeM

nporpamMmmbl

BelwecTtBo U XuMun4yeckmne peakuunmn

MoBTopeHUe u yrny6aeHne 3HaHWI
OCHOBHbIX pa3fenoB Kypca 8 knacca

OCHOBHblE 3aKOHOMEPHOCTU XMMUYECKUX

peakuunii

JNeKTpoAUTHYECKas guccouualms.
XuUMnueckne peakumm B pacTBopax

MToro no pasgeny

Pasgen 2.

2.1

2.2

2.3

2.4

HemeTannbl U nx coeuHeHUA

ObwWwas xapaKTepncTnkKa XMMMUYECKNX
anemenToB VIIA-rpynnbl. Fanorexsl

Ob6was xapaKTepncTnkKa XMMMUYECKNX
anemeHToB VIA-rpynnol. Cepa u eé

CoeanHeEHNA

Obwas xapakTepuCcTNKa XMMUYECKUX
anemeHToB VA-rpynnbl. A30T, ¢octop u ux

CoeanHeHNA

Ob6wWwas xapaKTepncTnkKa XMMMUYECKNX
anemeHToB IVA-rpynnol. ¥Yrnepog u

erMHMVI n nx coegunHeHnA

MToro no pasgeny

Bcero

17

25

KonnyecTtBo 4yacoB

KOHTpoO/ibHbIE
pa6oThl

MpakTuyeckue
pa6oThbl

ONeKTPOHHbIE

(undpoBbie)
obpasoBaTefibHble

pecypcbl

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

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

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

bubnunoteka LOK
https://rn.edsoo.ru/7f41a636

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

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

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


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

Pasgen 3. MeTannbl N X COeLUHEHNSA

3.1 O6uwmne cBONCTBA MeTaN/oB

3.2 BaxHelilne meTanbl U UX COEJUHEHUS

MToro no pasgeny

Pasgen 4. Xumusa n okpyxarwu,aga cpega

4.1 BewecTBa 1 matepunanbl B XXU3HU YenoBeKa

MToro no pasgeny

Pe3epBHOE BpeMs

OBLWEE KONMNMYECTBO YACOB MO NMPOTrPAMME

16

20

68

buébnunoteka LOK
httDs://m.edsoo.ru/7f41a636

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

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

buébnunoteka LOK
httos://m.edsoo.ru/7f41a636


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

NOYPOYHOE NMNJTAHNPOBAHNE
8 KJ/IACC

Ne
n/n

Tema ypoka

MpeaomeT XMMuKn. POoNb XUMUN B XXU3HU
yenoeeka. Tena n BeuiecTaa

[MoHATME 0 MeTOAaxX NMO3HAHUSA B XUMUN

MpakTnyeckaa paborta Ne 1 «[pasuna
paboTbl B nabopatopumn U NpUEMbI
obpaweHus ¢ nabopaTopHbIM
obopypoBaHUEM»

YncTtblie BeulectBa u cmecu. Cnocobsl
pasfieneHuns cMmeceli

MpakTunyeckaa paborta Ne 2
«Pa3geneHune cmeceil (Ha npumepe
OYMCTKM NOBAapeHHOW conu)»

ATOMbI 1 MO/EKY bl

XNMNYECKNE 3NEeEMEHTbI. 3HAKHN
(CMMBONBI) XUMUYECKUX 3NIEMEHTOB

MpocTbie U CNOXHbIe BelLecTBa

ATOMHO-MO/NIEKY/ISPHOE YUYEHUE

KonnyecTtBo 4yacoB

Bcero

KOHTpoO/ibHbIE
paboThl

MpakTuUyeckue
paboThl

Jata
N3yyeHus

ONEeKTPOHHbIE

uM@ppoBble
o6pasoBaTenbHble

pecypchbl

buénmnoteka LOK
httDs://m.edsoo.ru/ff0d210c

bubnnoteka LOK
httos://m.edsoo.ru/ffDd227e

buénmnoteka LLOK
httDs://m.edsoo.ru/ff0d23dc

Buonuoteka LLOK
httDs://m.edsoo.ru/ff0d26ca

buébnnoteka LOK
https://m.edsoo.ru/ff0d28c8

bubnnoteka LLOK
https://m.edsoo.ru/ff0d2a6c

bubnmnoteka LLOK
https://m.edsoo.ru/ffDd2be8

bubnnoteka LLOK
https://m.edsoo.ru/ffDd2a6c¢

buénmnoteka LLOK
https://m.edsoo.ru/ffDd2d50


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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MOCTOAHCTBA COCTaBa BELLeCTB.
Xunmunyeckaa popmyna. BaneHTHOCTb

aTOMOB XUMNYECKNX I3NTEMEHTOB

OTHOCKUTeNlbHaa aTOMHas macca.
OTHOCMTenbHaa MoeKynapHaa macca

MaccoBas 40NA XUMMUYECKOTO0
3NNEMEHTA B COEANHEHUNN

Konunyectso Beuiectsa. Monb.
MonapHaa macca

dun3nyeckmne U XMMNYECKNe ABNEHNUA.
Xumunyeckas peakumnsa

Mpu3Haknm n ycnoBmusa NpoTeKaHus
XVUMMNYECKNX peakuui

3aKOH COXpaHeHMs MacChl BeLecTB.
XUMnYeckne ypaBHeHuMA

BbluncneHma konmyecTsa, Macchl
BELLeCTBa MO YPABHEHUAM XMMMUUYECKNX
peakuunii

Knaccndpurkayms Xxumnyecknx peakyuii
(coefMHeHNA, pasnoxeHus,
3aMeLeHns, o06meHa)

M. B. JIOMOHOCOB — YUY&HbIii-
3HUMKnoneguct. O6ob6uweHne 1
cucTemaTtmsaunsa 3HaHui

KoHTponbHas pabota Ne 1 no teme
«BelecTBa U XUMUYECKNE peakLnm»

Bo3gyx — cmech rasos. Cocrvas
BO3ayxa. Knucnopop — 3/ieMEHT 1

bubnnoteka LOK
https://rn.edsoo.ru/ff0d2eae

bubnnoteka LOK
https://m.edsoo.ru/ff0d323c

bubnmnoteka LLOK
https://m.edsoo.ru/ff0d350c

bubnnoteka LOK
https://m.edsoo.ru/ff0d5230

bubnmnoteka LLOK
https://m.edsoo.ru/ff0d37fa

buénnoteka LOK
https://m.edsoo.ru/ff0d3al6

bubnnoteka LLOK
https://m.edsoo.ru/ff0d3b88

Buonuoteka LLOK
https://m.edsoo.ru/ff0d5708

bubnnoteka LLOK
https://m.edsoo.ru/ff0d3f34

buénnoteka LOK
https://m.edsoo.ru/ff0d40c4

buénnoteka LOK
https://m.edsoo.ru/ff0d4290

buébnnoteka LOK
https://m.edsoo.ru/ff0d448e


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
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

22

23

24

25

26

27

28

29

30

31

npoctoe Bewectso. O30H

®n3nUYeCKMe N XMMUYeCKNe CBONCTBA
Kucnopopa (peakumu oKUcneHus,
ropeHue). NMoHATne 06 okcupax
Cnoco6bl NONy4YeHUs Kucnopoaa B
nabopaTopum M NPOMbILWNEHHOCTH.
MpumeHeHUe Kucnopopga

TennoBoii ahPeKT XMMUYECKON
peakuumn, NOHATHNE O

TEPMOXUMNYECKOM YpaBHEHUN, 3K30- U

IHAOTEPMUYECKUX peaKUynax

Tonnueo (HeMTb, Yronb U MeTaH).
3arpsisHeHue BO3fyxa, cnocobbl ero
npegoTBpaLleHmns

MpakTuueckasa pa6orta Ne 3 no Teme
«[lonyyeHune n cobupaHme KUcnopogaa,
N3yyeHne ero CBOMNCTB»

Bogopog — 3feMeHT M NpocToe
BELIeCTBO. HaxoXaeHune B npupoje
®Mn3nYecKMe U XMMUUYECKUe CBOKNCTBA
Bogopoga. NMpumMeHeHne Bogopoaa

MoHATME 0 KNC/OTax M Conax

Cnocob6bl nonyyeHns sogopoja B
nabopartopuu
MpakTuueckas pa6orta Ne 4 no Teme

«MonyyeHue n cobupaHne BoJOPOAA,
M3yyeHue ero CBOMWCTB»

buénnoteka LOK
httDs://m.edsoo.ru/ff0d4614

bubnnoteka LOK
httDs://m.edsoo.ru/ff0d497a

buénmnoteka LLOK
https://m.edsoo.ru/ff0d4790

bubnmnoteka LLOK
https://m.edsoo.ru/ff0d4c4a

buénnoteka LOK
https://m.edsoo.ru/ff0d4ae2

bubnnoteka LLOK
httos://m.edsoo.ru/ff0d4dd0

buébnnoteka LOK
httDs://m.edsoo.ru/ff0d4dd0

buébnnoteka LOK
httDs://m.edsoo.ru/ff0d50d2

bubnnoteka LOK
httDs://m.edsoo.ru/ff0d4dd0

buénmnoteka LLOK
httDs://m.edsoo.ru/ff0d4f42


https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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

32

33

34

35

36

37

38

39

40

41

42

MonspHbiii 06bEM ras3oB. 3aKoH
ABoragpo

BbluncneHna o6béma, KonmyecTea
BellecTBa rasa rno ero M3BeCTHOMY
KONMYeCcTBY BellecTBa UNN 06BEMY
BbluncneHnsa o6bM0OB rasoB no
ypaBHeHUI0 peaKuMyu Ha OCHOBE 3aKOHa
06bEMHbBIX OTHOLWIEHWIT Fa30B

dnsnyeckKme M XMMUYECKNe CBONCTBA
BOAbl

CocTaB OCHOBaHWUiA. MoHATME 06
nHAMKaTopax

Bopga kak pactBopuTens. HacbiWweHHbIe
N HeHacblleHHble pacTBopbl. MaccoBas
[lonsa BelecTBa B pacTBope

MpakTunyeckasa pabota Ne 5 no teme
«[1pUroToBfIEHNE PACTBOPOB C
onpefenéHHOW MaccoBOl gonel
pacTBOPEHHOTO BellecTBa»
KoHTponbHasa pa6ota Ne2 no teme
«Kucnopog. Bogopog. Boga»
Okcupbl: cocTas, Knaccupukaumus,
HOMeHKnaTypa

MonyyeHne n xuMmyeckmne cBoKCTBa
KUC/TOTHbIX, OCHOBHbIX U aM(OTEPHbIX
OKCWUA0B

OcHoBaHuA: cocTas, Knaccupukaumnsa,
HOMEeHKNnaTypa

buénnoteka LOK
https://rn.edsoo.ru/ff0d542e

buénnoteka LOK
https://rn.edsoo.ru/ff0d55a0

buénmnoteka LLOK
https://rn.edsoo.ru/ff0d5708

buénmnoteka LLOK
https://rn.edsoo.ru/ff0d587a

Buonuoteka LLOK
https://rn.edsoo.ru/ff0d59e2

buébnnoteka LOK
https://rn.edsoo.ru/ff0d5b40

buénnoteka LOK
https://rn.edsoo.ru/ff0d5eba

buébnnoteka LOK
https://rn.edsoo.ru/ff0d6342

bubnnoteka LLOK
https://rn.edsoo.ru/ff0d664e

Buonuoteka LLOK
https://rn.edsoo.ru/ff0d664e

buébnnoteka LOK
https://rn.edsoo.ru/ff0d67ca


https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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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45

46

47

48

49

50

51

52

53

MonyyeHne N XMMnMYeckue ceolictea
OCHOBaHMW

KucnoTel: cocTas, Knaccugukaums,
HOMeHKnaTypa

MonyyeHne U XUMUYECKUE CBONCTBA
KucnoT

Conu (cpefiHne): HOMeHKNaTypa,
Crnocobbl NOMYYEHUA, XUMUYECKME
cBoiicTea
MpakTuueckasa paborta Ne 6. PeweHne
3KCNepMMeEHTaNbHbIX 3ajay No TemMe
«OCHOBHbIE KNnacChl HeOpPraHMYecKnx
COeJUHEHNII»

MeHeTnyeckas CBA3b MeXay Knaccamu
HEeOPraHNMYeckKmnx COQ,U,MHBHMVI

O606LWeHNe N cUCTEMATHU3ALNS 3HAHNT

KoHTponbHas pabota Ne3 no teme
"OCHOBHbIE K/1aCCbl HEOPTaHMYeCKUX
coeguHeHUn"

MepBble NONbITKW Knaccuukawmu
XUMUYECKUX 31eMeHTOB. MMoHATHE O
rpynnax CXo4HbIX 3/1IEMEHTOB
Mepnognyecknin 3aKoH u
Mepuognueckas cmctema XUMNUYECKUX
anemeHTOoB . N. MeHpeneesa

Mepuogbl, rpynnbl, NOATPYMNMNbI

buénnoteka LOK
https://rn.edsoo.ru/ff0d67ca

Buonuoteka LLOK
https://m.edsoo.ru/ffOdfee2

buénmnoteka LLOK
https://m.edsoo.ru/ffOdfee2

buénnoteka LOK
https://rn.edsoo.ru/00ad9474

Buonuoteka LLOK
https://rn.edsoo.ru/00ad9b7c

bubnmnoteka LLOK
https://rn.edsoo.ru/00ad9a50

bubnnoteka LLOK
https://rn.edsoo.ru/00ad9cb2

buénnoteka LOK
https://rn.edsoo.ru/00ad9ela

Buonuoteka LLOK
https://rn.edsoo.ru/00ad9ffa

bubnnoteka LLOK
https://rn.edsoo.ru/00ada52c

buébnnoteka LOK
https://rn.edsoo.ru/00ada52c


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
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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65

CTtpoeHune atomoB. CocTaB aTOMHbIX
apep. M13oTonbl

CTpoeHMe 31eKTPOHHbIX 060/104eK
aTOMOB 3/1eMeHTOB [MepuoanYecKoii
cuctembl . N. MeHpeneesa

XapaKTepucTmka XMMUYeckKoro
3/IEMEHTA MO ero NOM0XEHUO B
Mepunoguueckoii cucteme 4. U.
MeHpaeneesa

3HayeHue NMepnognUYecKoro 3akoHa ans
pasBuTuUAa Hayku n npaktuku. . A.
MeHpeneeB — Yy4éHbliA, megaror un
rpaxaHuH

ONeKTpoOTpMLATE/ILHOCTL ATOMOB
XUMUYECKUX 31EMEHTOB

MoHHaa xuMmunyeckas CBA3b

KoBaneHTHas nondapHasa xummnyeckasn
CBA3b

KoBaneHTHas HenondapHaa XxnMmm4yeckas
CBA3b

CTeneHb OKUCNEHNA

OKUCNNTENbHO-BOCCTAHOBUTENbHbIE
peakuyum

OKuMCNNUTEeNn N BOCCTAaHOBUTENMN

MToroeas KOHTpoNibHas pa6oTa 3a Kypc

buénnoteka LOK
https://rn.edsoo.ru/00ada342

buénnoteka LOK
https://rn.edsoo.ru/00ada6bc

Buonuoteka LLOK
https://rn.edsoo.ru/00ada824

Buonuoteka LLOK
https://rn.edsoo.ru/00ada96e

buébnnoteka LOK
https://rn.edsoo.ru/00adaab8

buébnnoteka LOK
https://rn.edsoo.ru/00adac34

buénnoteka LOK
https://rn.edsoo.ru/00adaab8

buébnnoteka LOK
https://rn.edsoo.ru/00adaab9

buénnoteka LOK
https://rn.edsoo.ru/00adae28

buébnnoteka LOK
https://rn.edsoo.ru/00adb076

buébnnoteka LOK
https://rn.edsoo.ru/00adb076

bubnmnoteka LLOK


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
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

8 Knacca

66 Pe3epBHbI1 ypok. O606wWeHne n
cucTeMaTm3anmsa 3HaHui

67 Pe3epBHbI1 ypok. 0606 eHNE 1
cucTeMaTm3alnmsa 3HaHui

68 Pe3epBHbIl ypok. 0606w eHne 1

cuncreMmatmsaumnsa 3HaHWUI

OBLWEE KO/JTMYECTBO YACOB MNO
MPOrPAMME

68

https://rn.edsoo.ru/00adb486

Buonuoteka LLOK
https://m.edsoo.ru/00adb33c

bubnnoteka LOK
https://rn.edsoo.ru/00ad9ch2

bubnmnoteka LLOK
https://m.edsoo.ru/ff0d61c6


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

9 K/1IACC

Ne
n/n

KonnyecTtBo yacoB

Tema ypoka KOHTpO/IbHbIE
Bcero
pa6oThbl

Mepunognyeckunii 3aKoH.
Mepuognyeckas cuctema
XumMmnyecknx anemeHtos . U.
MeHpeneesa

3aKOHOMEPHOCTU B U3MEHEHUMN

CBOWNCTB XMMUYECKUX 3/ITEMEHTOB 1 0
nepBbiX TPEX NepuofoB

Knaccumnkaymsa n HomeHknatypa

HeoOpraHMyeCcKuX BeLLecTB.

Bupabl XUMWUYECKON CBSA3N U TUNBI
KPUCTaninyecknx peLIJéTOK

KoHTponbHas paboTta Nel no Teme
«lMoBTOpPeHNE N yrnybneHne sHaHN 1 1
OCHOBHbIX pa3fenos Kypca 8 knacca»

Knaccuukayms XuMun4yeckmnx
peakuunii N0 pasnMyHbIM NpU3HaKam

MoHATNE O CKOPOCTM XUMUUYECKOW
peakunu. NMoOHATME O TOMOTEHHbLIX U 1 0
reTeporeHHbIX peakumusax

MoHATNE O XMMWYECKOM PABHOBECUMN.
daKTOpbl, BANAKOLWKME HA CKOPOCTb 1 0
XUMWUYECKON peakLmum u NonoxXeHue

MpakTnyeckue
pa6oThbl

Jata
N3yyeHusn

ONeKTPOHHbIE

uM@ppoBble
obpasoBaTesibHble

pecypchbl

bubnnoteka LOK
httDs://m.edsoo.ru/00adb59e

buénnoteka LOK
https://m.edsoo.ru/00adb6b6

buénnoteka LOK
https://m.edsoo.ru/00adb7e2

Buonuoteka LLOK
https://m.edsoo.ru/00adbac6

buébnnoteka LOK
https://m.edsoo.ru/00adbch0

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

buébnnoteka LOK
https://m.edsoo.ru/00adc28c


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
https://m.edsoo.ru/00adc28c
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12

13

14

15

16

17

18

19

XUMNYECKOro paBHoBeCcuA

OKWUCNUTENbHO-BOCCTAHOBUTE/bHbIE
peakuuu

Teopuns aNeKTPONUTUYECKOA
avccoumaumm. CunbHble 1 cnabble
3NEKTPONUTHI

MNOHHbIe ypaBHEHUS peaKLuii

XMUMUYECKUEe CBOMCTBA KMCIOT U
OCHOBaHW1 B CBETE MpeACTaBNEHN
06 31eKTPONNTUYECKON Auccoumnaumnm

XUMuUyeckne cBOCTBA COJell B cBeTe
npeacTaB/ieHUn 06
3NeKTPONUTMUYECKON AUCcoLMaLmnm

[MoHATHE O rmnapponnse coneii

O606uWeHNe N cucTeEMATU3ALMNA
3HaHWA

MpakTnueckas pabora Ne 1.
«PelweHNe aKCNepuMMeHTanbHbIX
3afay»

KoHTponbHas paboTta Ne2 no teme
«QNeKTpoNuTUYecKas guccoumnanms.
XUMHUYecKne peakummn B pacTeopax»

O6wWwasn xapaKTepucTKa rasoreHos.
XunMuyeckme CBOCTBA Ha Npumepe
xnopa

Xnoposogopos. ConaHas Kucnora,

Buonuoteka LLOK
httDs;//m.edsoo.ru/00adcade

bubnnoteka LLOK
httDs://m.edsoo.ru/00adcd68

buénmnoteka LLOK
httos://m.edsoo.ru/00add448

Buonuoteka LLOK
https://m.edsoo.ru/00add5d8

bubnnoteka LLOK
https://m.edsoo.ru/00add8b?2

buénnoteka LOK
httos://m.edsoo.ru/00add9d4

buénnoteka LOK
https://m.edsoo.ru/00addd12

bubnnoteka LOK
httDs://m.edsoo.ru/00addbfa

buébnnoteka LOK
httDs://m.edsoo.ru/00addec0O

Buonuoteka LLOK
httos://m.edsoo.ru/00addfe2

Buonuoteka LLOK


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
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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28

XUMUYeCKne CBOMCTBA, nony4dyeHune,
npumMeHeHNe

MpakTnyeckas pa6orta Ne 2 no Teme
«lonyyeHne CONAHOW KMCAOTHI,
n3yyeHune eé CBOMNCTB»

BbiuncneHuns no YpPaBHEeHUNAM
XNUMUNYECKNX peaKuMﬁ, ecnm ognH 13
peareHToB AaH B Nn36bITKe

Obwasa xapakTepMCcTNKa 3NEMEHTOB
VIA-rpynnol

ANNOTPONHbIE MOAUDUKALUN CEPBI.
HaxoxgeHune cepbl U €€ COeANHEHNT
B Npupoge. XMMunyeckne cBoincTea
cepbl

CepoBogopof, CTpOeHMe,
hM3nYecKne n XMMmMYeckne cBoncTea
Okcugbl cepbl. CepHaa KUCNoTa,
hM3nYecKne N XMMmnYeckne CBOMCTBA,
npUMeHeHue

XUMUUecKne peakuum, nexauyme B
OCHOBE MPOMBbILLIEHHOTO cnoco6a
MONYYEHNSI CEPHOW KUCOTHI.
XnMuyeckoe 3arpsizHeHue
OKpYXat el cpefbl COBAUHEHUSMU
cepsl

BbluncneHme MaccoBoi 0NN BbIXoga
MpoayKTa peakLuunu

O6uias XxapaKTepuCTUKa 3eMEeHTOB

https://rn.edsoo.ru/00ade104

bubnnoteka LLOK
https://rn.edsoo.ru/00ade348

buénmnoteka LLOK
https://rn.edsoo.ru/00ade488

buénmnoteka LLOK
https://rn.edsoo.ru/00ade64a

bubnnoteka LOK
https://rn.edsoo.ru/00ade64a

Buonuoteka LLOK
https://rn.edsoo.ru/00ade802

buébnnoteka LOK
https://rn.edsoo.ru/00adea28

bubnmnoteka LLOK
https://rn.edsoo.ru/00adec8a

buénnoteka LOK
https://rn.edsoo.ru/00adec8a

bubnnoteka LLOK


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
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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36

VA-rpynnbl. A30T, pacnpocTpaHeHue
B npupoje, pusnyeckme u
XUMUYecKne cBolicTea

AMMMAK, ero pusnMyeckume u
XUMUYECKUE CBONCTBA, NMONYUYEHUE U
npUMeHeHUe

MpakTnyeckas pa6orta Ne 3 no teme
«lMonyyeHne ammmnaka, n3yyeHue ero
CBOMCTB»

A30THas KUCNoTa, eé pmanyveckne un
XUMUYECKUNE CBOWCTBA

Micnonb3oBaHue HUTPATOB U cofeit
aMMOHMWA B Ka4eCcTBe MUHepPanbHbIX
yLOOpeHnin. Xumnyeckoe
3arpA3HeHue OKpyXXatoLlen cpegbl
coefiMHEHUAMMN a3oTa

dochop. Okeung gochopa (V) u
thocopHaa kucnota, pmuanmyeckmne u
XMMUYECKUE CBOICTBA, MONyYeHUe

Mcnonb3oBaHue (hochaToB B
KauyecTBe MUHEpaNbHbIX yA0OpeHNUiA.
3arpsAsHeHne NpUpPoOLHON cpessbl
thocthaTamu

Yrnepop, pacnpocTpaHeHue B
npupoae, Gn3nyYecKne n XMMmM4Yeckme
cBOWCTBa

OKcuabl yrnepoga, ux pusnyeckue un
XUMWUYECKUE CBOCTBA.

https://rn.edsoo.ru/00adeea6

Buonuoteka LLOK
https://m.edsoo.ru/00adffl04

buébnnoteka LOK
https://m.edsoo.ru/00adf180

buébnnoteka LOK
https://m.edsoo.ru/00adf306

Buonuoteka LLOK
https://rn.edsoo.ru/00adf518

Buonuoteka LLOK
https://rn.edsoo.ru/00adf68a

buénmnoteka LLOK
https://rn.edsoo.ru/00adfc20

bubnnoteka LLOK
https://rn.edsoo.ru/00adfd9c

Buonuoteka LLOK
https://rn.edsoo.ru/00adfebe


https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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
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3konorunyeckme npobiemsl,
CBfi3aHHble ¢ okcuaom yrnepoga (1V)

YronbHaa KMcnoTa u eé conu

MpakTuuyeckas pabota Ne 4 no teme
"Mony4yeHne yrnekncnoro rasa.
KayecTBeHHas peakuus Ha KkapboHart-

NOoH

nepBOHa'-Iaﬂbele noHATNA 06
opraHmnyeckux peuliecTtesax Kak o
coeaunHeHnax yrnepoaa

KDEMHVIIZ nero coegnuHeHmMA

MpakTnueckas paborta Ne 5. PeweHune
3KCNepuMeEHTaNbHbIX 3ajay Nno TemMe
«BaxHewune HemeTanabl U NX
COEIMHEHUNA»

KoHTponbHaa paboTta Ne3 no teme
«BaxHelwne HemeTanbl N X
COeANHEHMNA»

O6uwan xapakKTepucTUKa XMMMUYECKMX
3/IEMEHTOB — MeTasnnos.
MeTannunyeckasa cBs3b "
MeTan/imyeckas Kpucrannamyeckas
pewéTka. ®un3nyeckne cBoincTBa
MeTasinoB

XMUMuUYyeckne cBoiicTBa METANNOB.
NeKTPOXMMUYECKUii psg
Hanps)>KeHWin meTannos

buénnoteka LOK
https://rn.edsoo.ru/00ae006c¢

buénnoteka LOK
https://rn.edsoo.ru/00ae027e

Buonuoteka LLOK
https://rn.edsoo.ru/00ae054e

buénnoteka LOK
https://rn.edsoo.ru/00ae080a

bubnmnoteka LLOK
https://rn.edsoo.ru/00ae0bf2

buébnnoteka LOK
https://rn.edsoo.ru/00ae0el18

bubnnoteka LLOK
https://rn.edsoo.ru/00ae103e

buénmnoteka LLOK
https://rn.edsoo.ru/00ae1156


https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
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
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55
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O6wwne cnocobbl monyvyeHuns
meTannos. Cnnaebl. BbeluncneHuns no
YPaBHEHMSAM XUMUYECKNX peakumnii,
eCNun OA4WH U3 peareHToOB COAEPXUT
npumecu

MoHATME O KOPPO3UM METaN/OB

LLLenoyHble meTansbl

OKCUAbl U TUAPOKCUAbI HATPUA ©
Kanus

Ll eno4yHo3eMeNnbHble MeTannbl -
KanbUWUit U MarHuii

BaxHeWwmne coeanHEHUS KanbLUs

O6o06ueHNe N cucTtemaTmnzayms
3HaHWA

XKECTKOCTb BOAbI U CNOCOGOLI eé
yCcTpaHeHus

MpakTnyeckas pa6orta Ne 6 no Teme
"XECTKOCTb BOAbLI U METOAbI eé
ycTpaHeHusa"

ANOMUHWNI

AMpOTepHble CBOICTBA OKCUAA U
rmgpokcumaa

XXeneso

buénmnoteka LLOK
https://rn.edsoo.ru/00ae1156

Buonuoteka LLOK
https://m.edsoo.ru/00ael1278

buébnnoteka LOK
https://m.edsoo.ru/00ael4b2
buénmnoteka LLOK
https://m.edsoo.ru/00ael4b2

Buonuoteka LLOK
https://rn.edsoo.ru/00ae15e8

Buonuoteka LLOK
https://rn.edsoo.ru/00ae15e8

buénnoteka LOK
https://rn.edso0.ru/00ae1886

buénnoteka LOK
https://rn.edsoo.ru/00aelae8

buébnnoteka LOK
https://rn.edsoo.ru/00aelc64

buébnnoteka LOK
https://rn.edsoo.ru/00aelc64

buénmnoteka LLOK
https://rn.edsoo.ru/00ae1d86


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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
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67

OKkcufabl, TMAPOKCUABLI N CONU Xenesa
(1) nxenesa ()
O6o06ueHNe N cucTemaTmnzaymns

3HaHUMN

MpakTnueckas paborta Ne 7. PeweHune
3KCNnepuMeEHTaNbHbIX 3ajay Nno TemMe
«BaxHewune Mmetanbl n NxX
COEINHEHUNA»

BbluncneHns no ypaBHeHUAM
XUMUYECKNX peakLunii, ecnv ogUH n3
peareHTOB AaH B M30bITKe UK
COLEPXMWT MpUMecKH. BbluncneHms
MacCcOoBOI AONN BbIX0La NPOAYKTa
peakuunm

O6o06ueHNe N cucTtemaTmnzayms

3HaHui

MTorosasd KoHTponbHasa paboTa 3a
Kypc 9 knacca

BeuwiectBa 1 matepuans B
MOBCEAHEBHOM XMN3HMN YenoBeka
XUMunyeckoe 3arpssHeHume
OKpY>Katlo e cpeabl

POoNb XMMunn B pelieHunm
3KONOTnYecKnx npobnem
Pe3epBHbIl ypok. O606WeHNE 1
cucTemaTtmsanuns 3HaHui
Pe3epBHbIl ypok. O606WeHNE 1
cucTemaTtmsanus 3HaHui

buénnoteka LOK
https://rn.edsoo.ru/00ae35e6

bubnmnoteka LLOK
https://m.edsoo.ru/00ae3de8

Buonuoteka LLOK
https://m.edsoo.ru/00ae1750

Buonuoteka LLOK
https://m.edsoo.ru/00ae3f50

buénnoteka LOK
https://m.edsoo.ru/00ae4270

Buonuoteka LLOK
https://rn.edsoo.ru/00ae4270

buébnnoteka LOK
https://rn.edsoo.ru/00ae0d0a

buébnnoteka LOK
https://rn.edsoo.ru/00adb33c


https://m.edsoo.ru/00ae35e6
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
https://m.edsoo.ru/00adb33c

Pe3epBHbI ypoK. O606LIEHNE ©
68 p yp w 1 0 0 Buonuoteka LLOK

cucTemaTmnsauns 3HaHui https://rn.edsoo.ru/00ad9ch?2

OBW EE KOJIMYECTBO YHACOB IO
MPOrPAMME

68 4 7


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

YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» Xumusi, 8 kimace/ I'abpuensa O.C., Octpoymo W.I"., Cnaakos C.A.,
AxkumoHepHoe o0mectBo «M3narensctBo «IIpocBemenne
» Xumus, 9 knacce/ I'abpuensu O.C., Octpoymo W.I"., Cnaakos C.A.,

AxkumonepHoe o0mectBo «M3marensctBo «lIpocBemieHne»






