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IHHOACHUTEJIBHAS 3AIIMCKA

IIporpaMma 10O XWUMHM Ha YyPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUA
COCTaBJIE€HA HA OCHOBE TPeOOBaHUN K pe3ysibTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTENbHON MPOTPpaMMbl OCHOBHOTO 00I1IETO 00pa30BaHMs, IPEACTABICHHbBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepaibHON pabodeit TporpaMMbl
BOCTIMTAHMSA M C YUETOM KOHIIETIIIMH TPETOIaBaHUs YUSOHOTO TIpeaMeTa « XUMHUI»
B 00OpazoBareNbHBIX opranu3anuax Poccuiickoit Oenepanuu.

IIporpaMma mo xuWMHH AAET MPEACTABICHHUE O IMENAX, OOINEH CTpaTeruu
0o0y4YeHHUsA, BOCHNUTAHWA MW PA3BUTHSA OOYUYAIOUIUXCA CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABJIUBACT 00s13aTeNIbHOE MPEAMETHOE COJICpIKaHHUE,
MpeayCMaTpUBAET PACOpPEACICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHUE TIO
pazaenaM M TeMaM IPOorpamMMbl IO XMMHHM, OMNPEACNISIET KOJIUYECTBEHHBIC H
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICpPKaHUS, PEKOMEHAYEMYIO
MOCJEIOBATEIbHOCTh  M3YUEHHMS XHMHH C  YY€TOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBS3CH, JIOTMKM  Y4e€OHOro  TIpoIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOYyYaroIuXcsA, ONpeAcaseT BO3MOXKHOCTH TMpeaMeTa A
peanuzanmu TpeOOBaHUM K pe3yibTaraM OCBOSHHUS OCHOBHOM 0Opa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIEro 00pa3oBaHuA, a Takke TPeOOBaHUH K
pe3yiibTaTaM 00yUeHHUs XMMHUH Ha YPOBHE IieNieii M3ydeHUsl MpeIMeTa U OCHOBHBIX
BUJIOB YUE€OHO-MO3HABATEILHONW JEATEILHOCTA OOYYalolIerocss MO0 OCBOSHUIO
yueOHOTr0O COACPIKAHUSL.

3HaHHWE XUMHH CIY)KAT OCHOBOM Isi (OPMUPOBAHUS MHPOBO33PCHHS
00y4aroIerocs, ero NpeACTaBICHUA O MAaTepPUAIbHOM €JUHCTBE MHUPA, BAKHYIO
poJib UrparoT (OPMHUPYEMBIE XHMHCH MNPEACTABICHHS O B3aUMOIPEBPAICHUAX
SHEPruh U 00 HBOJIOIMHU BEIIECTB B TMPUPOJES, O MYyTIX PEIICHHsA T00abHBIX
MpooOsieM YCTOMYMBOIO Pa3BUTHA YEIOBEUECTBA — CHIPHEBOM, SHEPTreTHUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 3/IPABOOXPAHCHMUS.

HN3zyuenune xumun:

CrOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  1Jia  CaMOpa3BUTUA U
(bopMupoBaHUA KyJIbTYPH JITYHOCTH, €€ 001IeH 1 QyHKIMOHAILHON I'PAMOTHOCTH,

BHOCHT BKJajJ B (DOPMHPOBAHUE MBIILICHUS M TBOPYECKHUX CHOCOOHOCTEH
0o0y4Yarolmuxca, HaBBIKOB HMX CaMOCTOSATEIbHONW YueOHON  JNEATENbHOCTH,
JKCIEPUMEHTAJIbHBIX M HMCCIEA0BATEIIBCKUX YMEHHM, HEOOXOJMMBIX KakKk B
MTOBCETHEBHOM *KU3HHM, TaK U B TPO(ECCHOHAIPHOM JICATCIIHHOCTH,

3HAKOMHT €O CHenu(pHKOW HAYyYHOTO MBIIUICHHUS, 3aKIaJbIBACT OCHOBBI
LEJIOCTHOTO B3IJIS1a HA €IMHCTBO MPUPOJbl U UYEJIOBEKA, ABJIAETCS OTBETCTBCHHBIM
sTanoM B (JOPMHUPOBAHUH €CTECTBEHHO--HAYTHOM IPAMOTHOCTH O0YJarOIINXCS,



crocoOCTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOMICHWS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHUECKOE
o0pa3oBaHue 00yYaIOIMINXCS.

JlanHple HampaBjeHUS B OOYUECHWH XHMHH OOECIICUMBAIOTCS CHEIU(UKON
COJCpKaHHUS  Y4eOHOro  MPEeaMeTa, KOTOPbIA  ABJSETCA  MEJArOru4ecKu
aJanTUPOBAHHBIM OTPAXKEHUEM 0a30BOM HAYKW XMMHUHM HA ONMPECIEHHOM 3Tane e
Pa3BUTHAL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1ller0o 00pa3oBaHus OPUECHTUPOBAH HA
OCBOCHUE OOYYAIOIIMMHUCS CHCTEMbI TMEPBOHAUYAJbHBIX TMOHATHH XUMHUH, OCHOB
HECOPraHWYECKOW XUMHM M HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX IMOHATHI
OPraHuYECKON XUMHUM.

CrpykTypa coiep:kKaHusl MPOTrpaMMBbl MO XUMHUU Cc(PopMUpOBaHA HA OCHOBE
CUCTEMHOro moaxoja Kk e¢ usyueHuto. CoaepaHue CKIAIAbIBAETCA W3 CUCTEMBI
MOHATUH O XUMHYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHATHN O XUMUYECKON
peakimu. O0e 3TH CHUCTEMBbl CTPYKTYPHO OpPraHW30BaHbl MO MPUHLHUIY
MOCJIEIOBATENILHOTO PA3BUTHA 3HAHWWA HA OCHOBE TEOPETHUECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepnoanueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU,

— YYE€HUA O CTPOCHUM aTOMa U XUMUYECKOMN CBS3H,

— TPEACTaBJCHUNH 00 AIEKTPOJUTHUECKON JUCCOIMALMA BEIIECTB B
pacTBOpax.

TeopeTnueckne 3HAHUA PACCMATPUBAKOTCS HA OCHOBE SMIUPUYECKHU
MOJTYYCHHBIX W OCMBICIICHHBIX (PAaKTOB, PA3BUBAIOTCA TOCICIOBATEIHHO OT OHOTO
YPOBHA K JAPYyromMy, BBITIONHsSA (YHKIIMA OOBSICHEHUS W TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS W BO3MOXXHOCTEN MPAKTUYECKOTO MPUMEHECHUSA W MOJYYEHUS
M3y4aeMBbIX BEILIECCTB.

OcBoeHue TmporpaMMbl 1O XHUMHH  CIOCOOCTBYET  (hOPMHPOBAHHIO
MPEACTABJIECHUSA O XUMUUYECKOW COCTABJIAIOLIEH HAYYHOM KApTUHBI MUPA B JIOTUKE
€€ CHCTEMHON MpPUPOABI, LEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
METOJaM TO3HAHUA B Hayke. V3ydeHWe XUMHM OPOUCXOJNUT € IPUBJICUCHUEM
3HAHUW W3 PaHEE M3YUYEHHbIX YYEOHBIX NpeAMETOB: «OKpyX AU MUDY,
«buonorus. 57 knacce» u «DOu3nKa. 7 KIIacey.

[Ipy w3yYeHWM XWMHWHM TPOUCXOAUT (POPMUPOBAHWE 3HAHWKA OCHOB
XUMUUYECKON HAyKW Kak 00JIaCTh COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUYECKON
JNEATENIBHOCTA YEJIOBEKA M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amaua ydeOHOTO TpeaMeTa COCTOUT B (POPMUPOBAHWHM CHUCTEMBI XUMHUUYECKHX
3HAHUH — BaXKHEHIUX (paKTOB, IMMOHATHIM, 3aKOHOB U TCOPETHUCCKUX IOJI0KCHHH,
JOCTYMHBIX OOOOIIEHUA MHUPOBO33PEHUYECKOTO XapakTepa, A3blKa HAyKH, B



NPUOBLLEHNN K Hay4yHbIM MeTofam [MO3HaHUA NPU  U3YYEHUN BELLECTB U
XUMUYECKUX peakuuii, B POPMUPOBAHNN U PasBUTUN MO3HaABaTE/IbHbLIX YMEHU U
NX MNPUMEHEHUN B Yy4ebHO-Mo3HaBaTe/IbHOM W Y4ebHO-UccnefoBaTe/IbCKoMn
[eATeNIbHOCTM, OCBOEHWM rMpaBwun 6e3onacHoro obpatleHus ¢ BewlecTBaMyn B
NOBCEAHEBHOM YXN3HW.

Mpn N3yvyeHUN XMMUN Ha YPOBHE OCHOBHOIO 06LLEro 06pasoBaHUA BadKHOe
3HayeHVe NpUobpesn Takue Lenu, Kak:

- (hopMUpOBaHWE WHTENNEKTya/IbHO pPasBUTOM NIMYHOCTM, TOTOBOW K
camoobpa3oBaHuo, COTPYAHWYECTBY, CaMOCTOSATE/IbHOMY MPUHATUIO PeLLeHUN,
CMocobHOM afanTnpoBaTbCA K ObICTPO MEHAIOLMMCS YC/IOBUAM XXU3HU;

- Hanpas/fleHHOCTb  00y4YeHMA Ha  cUCTEMaTU4yeCcKoe  MNpuobLieHme
06y4aloLLNXCA K CamMOCTOATE/IbHOW MO3HaBaTe/IbHON [eATeNIbHOCTU, Hay4HbIM
MeToZam MO3HaHWsA, (OPMUPYHOLLMM MOTMBaUMIO U pasBUTME CMOCOOHOCTEN K
XUMUW;

- obecreyveHune ycnoBuii, CriocO6CTBYHOLLMX NPUOOPETEHMIO 00yYatOLLMMUCS
ornbITa pasHOO06pa3HON AesATe/IbHOCTW, MO3HAaHMA M CaMOMO3HAHWUSA, KJ/THYEBbIX
HaBbIKOB (KJ/THOUEBbLIX KOMIMETEHLNI), UMEKLLNX YHUBeEpPCaNlbHOE 3HauyeHue [ANA
pas/INYHbIX BUAOB AeSATe/IbHOCTY;

- (opmupoBaHMe 06WlEN (PYHKUMOHA/IbHOM W  eCTeCTBEHHO-Hay4YHOMN
rpamMoTHOCTW, B TOM 4uC/le YMEHW OOBACHATbL W OUeHWBaTb  SABJEHUS
OKpY>KatoWwero mMupa, MUCMosib3ys 3HaHUA M ONbIT, MOJIyYeHHble MPU U3YyYeHUN
XUMUWN, TMPUMEHATb UX MNP pPeLleHnr MpobsieM B MOBCELHEBHOW >KU3HU W
TPYAOBOWN AeATeNbHOCTY;

- dopMupoBaHMe Yy  obyvaroLMXCA  FTYMaHUCTUYECKUX  OTHOLLIEHWIA,
NMOHMMaHUA LEHHOCTU XUMWYECKUX 3HAHW A1 BbIPabOTKM  3KOJIOMMYECKU
LleN1ecoobpasHoro rnoBefeHMss B ObITy W TPYLOBOW [eATENbHOCTU B LeNsX
COXpaHEeHNS CBOEro 3[0POBbS M OKpY>XXatoLlell NPUPOAHON cpefbl;

- pasBuUTUE MOTMBaUUK K 0BYy4YeHMI, CMOCOGHOCTEN K CaAMOKOHTPOIO W
CaMOBOCMUTAHUIO HAa OCHOBE YCBOEHMSA  00LLieYesloOBEHECKUX  LIEHHOCTEWN,
rOTOBHOCTM K OCO3HAHHOMY Bbl6OpY NPOMASA U HanpaB/ieHHOCTU Aa/ibHeLIero
06y4eHus.

O6uiee 4MCNO 4acoB, OTBEAEHHbIX [ANA U3YYEHUA XUMUW Ha YpPOBHe
OCHOBHOr0 06LLero obpasoBaHuna, coctaBnsaeT 136 yacoB: B 8 Knacce - 68 vacos (2
yaca B Heflento), B 9 Knacce - 68 vacoB (2 yaca B Hefle/nio).



COJAEP)KAHUME OBYUEHUSA

8 KUIIACC

IlepBoHaUyaIbHBIE XUMHYECKHE TTIOHSATHS

[IpeameTr xumun. Pojib XUMHAM B KA3HHM YEJIOBEKA. XUMHUS B CUCTEME HaAyK.
Tena m BemectBa. ®dusnmyeckre CBOWCTBA BENMIECTB. ATpPEraTHOE COCTOSHHE
BemecTB. [loHATHE O MeTOMAaX TO3HAHWA B XWMHH. UHMCTHIE BEMIECTBA U CMECH.
CnocoObl pazaeseHns cMecei.

ATOMBI W MOJICKYJIBI. XHUMHUYECKHE SIeMEHTH. CHMBOJBI XUMHUYECKHAX
aneMeHTOB. [[pocThie U CIOXKHBIC BEMeCTBA. ATOMHO-MOJICKYJIIPHOE YUCHHE.

Xumuueckass ¢opMmyna. BaleHTHOCTP aTOMOB XHMHUECKHX 3JIEMEHTOB.
3aKk0oH TOCTOSHCTBA cocTraBa BemecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTtHocuTenmbHAsA MOJIEKYJISIpHAs Macca. MaccoBasi A0 XUMHUECKOTO JIEMEHTA B
COCTMHCHHUH.

KonnuecTBo BemecrBa. Monbs. MonsdpHaa macca. B3auMOCBsA3b KOJTAYECTBA,
MacChl W YHCJIA CTPYKTYPHBIX €AWHWI] BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

Ousnyeckne W XUMHUUYCCKUE SBJICHUSA. XUMUUYECKas PEaKiys W €€ MPU3HAKH.
3aK0H COXpPAaHEGHWS MAaCChl BEMIECTB. XWMHUYeCKHue ypaBHeHws. Kmaccuukarums
XUMHUYECKUX PEaKIuii (COSAMHEHUS, PA3JIOKEHHUS, 3aMEIICHHSI, OOMEHA).

Xumuueckuit IKCnepumMenm:

3HAKOMCTBO C XUMHYECKOH MOCY/I0H, MpaBwyiaMu padoThl B Ja0OpPaTOpUU |
npuéMaMu o0pallleHus ¢ JIabopaTOPHbIM O0OPYJOBAHUEM, U3YUEHUE U OMUCAHUE
(m3udecKkX CBOWCTB 0OOpa3IOB HEOPTAHWUECKUX BEIICCTB, HAOIIOACHHE
¢mszudecknx (TUIaBJIeHUE BOCKA, TasHWE JIbjJa, PACTUPAHHWE caxapa B CTYIIKE,
KATICHUE W KOHJICHCAIMS BOJbBI) M XHUMHUCCKUX (TOPEHUE CBEUHW, MPOKAIMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeEJIa C KUCIIOTOM) SBJICHUH, HAOIIOCHUE H
ONMCAHWE TPU3HAKOB TMPOTCKAHWA XUMWUYECKAX peaknui (pasjokeHHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIIOTHI ¢ XJIOPUAOM Oapwsi, pasioKeHHE THAPOKCHIA
menu (1) mpu HarpeBanwm, B3anMoaelcTBHE Kene3a ¢ pactBopom coym mean (1),
H3yUYeHHE CIOCOOOB pa3AC/iCHUs CMECEH: ¢ TOMOIIBI0 MaraHuTa, (PHUIBTPOBAHUE,
BEITIAPUBAHUE, NUCTHLIAINSA, XpoMaTorpadus, MPOBEACHNUE OUNCTKHA TTOBAPECHHOM
coiii, HaOMIOJCHWE W  ONMHCAaHWE  PE3YNIbTATOB  TIPOBEICHWA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHCHHSI MAacCChl, CO3/JaHUE MOJIEICH MOJIEKYI
(IIapOCTEPKHEBHIX ).

Basneiime npeacTaBuTe/ I HEOPraHUYECKHX BEIeCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — saeMEHT W mpocToe
BemecTBOo. Haxoknmenwe kucnopoma B Tpupojae, (U3MUECKHE W XUMHUYCCKHE
cBoiictBa (peakumu ropeHus). Oxcuapl. [lpumenenue xkucnopoaa. CrnocoOs



MOJIYYEHUS KHUCJIOpoJa B Jaboparopud ©W  mpombliiieHHOCTH. Kpyrosopot
Kkuciopoaa B mpupoae. O30H — auToTponHas MOAUGDUKAIHS KACIOPO/Ia.

TemmoBo#t 3¢ekT XUMHUUECKOH peakIuu, TEPMOXUMHUYCCKHE YPaBHCHHS,
9K30- M JHAOTEPMHUUECKUE peakiuu. TomiuBO: yroib W METaH. 3arpsA3HEHUE
BO3/IyXa, YCHIICHHE TTapHUKOBOTro 3(hdekra, paspyieHne 030HOBOTO CJIOS.

Bonopoa — »smemeHT W mpocToe BemiecTBo. Haxoknenue Boaopoaa B
npupoae, (QuMUeckne W XWUMHUECKHE CBOWCTBA, NPHUMEHEHHUE, CIIOCOOBI
nonydeHusa. Kuciorel u conm.

MonsipHbiit 00bEM ra3oB. Pacuérel N0 XUMHUECKUM YPABHEHUSIM.

Ouznyeckue CcBoiicTBa BOAbI. Boma kak pacTtBopuTeab.  PacTBOpBHI.
HaceolllieHHbIE W HEHACHIIICHHBIE PACTBOPHI. PacTBOPMMOCTH BEIECTB B BOJIC.
MaccoBas 10515 BelllecTBa B pacCTBOPE. XUMHUUYECKHE CBOMCTBA BOAbI. OCHOBAHUS.
Ponw pacTBOpoB B MpUpoOJE U B XKU3HHU YesioBeka. KpyroBopoT BoABI B MPUPOJE.
3arpsA3HeHue npupoAHbIX BoJ. OXxpaHa U OUKMCTKA PUPOIHBIX BOJ.

Knaccudukanma weopranmueckux coenuuaennid. Oxcuasl. Knmaccmdmkarms
OKCHIOB.  coyicoOpa3yromue  (OCHOBHBIE, KHCJIOTHBIC, aM(OTepHBIE) W
HeconeoOpazyronme. HomeHnknatypa okcuaoB. DOU3MYECKHE U XUMUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHre OKCUI0B.

OcHoBanmus. Knaccudukammss oCHOBaHWH: MENOYM W HEPACTBOPHUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHuil. Du3nueckne M XMMHYECKHE CBOWCTBA
ocHoBaHui. [lorydeHrne OCHOBaHUWHA.

Kucnors. Knaccndukanusa kucmor. Homenknarypa kucnor. Gusndeckne u
XAMHUYECKHE CBoMcTBA KuCIOT. Psn aktuBHoctm MetayuioB H. H. bekerosa.
[TonyyeHnue KUcCIoT.

Conu. Homenkinarypa cosjieli. @u3nueckue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonyuenune couneii.

['eHeTrueckas CBSI3b MEXKAY KJIACCAMU HEOPraHUUECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KQUueCTBEHHOE OMPEACIICHUE COJEPKaHU KUCIOPOAa B BO3yXe, MOJYUEHHE,
coOMpaHue, paclO3HABAHWE M HW3YUCHHE CBOMCTB KHUCJIOpPOJA, HAOMOACHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM H YCJIOBUA BO3HUKHOBECHHUS U
mpeKpanieHnsi ropeHmst (MmoXkapa), O3HAKOMJICHHE C oOpasliaMu OKCHIOB U
OMUCAHWE WX CBOWCTB, MOJyYE€HHE, COOMpAHWE, PACIIO3HABAHWE W H3YUCHHUE
CBOMCTB BOJOpoaa (TOPEHHE), B3aUMOJACHCTBHE Boaopoaa ¢ okcuaom meam (1)
(BO3MOYHO HCIOJIb30BAaHUE BUACOMATEPHANIOB), HAOMOACHHE OOpPA3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEM pPACTBOPEHUS BEIIECTB C
pPa3IMUHON  PACTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C ONPEACTEHHON
MacCCOBOM JOJIEW PACTBOPEHHOTO BEIICCTBA, B3AUMOJICMCTBHAE BOJBI C METAJUIAMH
(HaTpueM ®  KajbiueM) (BO3MOXXHO  HMCIOJB30BAHWE  BUIACOMATEPHUAJIOB),



UCCIICIOBaHUE O0Opa3l0OB HEOPraHMYECKUX BEIECTB PA3JIMUHBIX  KJIACCOB,
HAOJII0/ICHUE U3MEHEHUS OKPACKU WHIMKATOPOB B PacTBOPAX KUCJIOT W IIEOYEH,
n3ydeHue B3ammopeiicTeua okcuma memam (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KUCJIOT C MeETajUlaMHu, pPEakiuil HeUTpaiv3aluy, MOJYYEHHUE HEPACTBOPUMBIX
OCHOBAHUH, BBITECHEHUE OJIHOIO METajla JIPYTMM M3 PacTBOPA COJIMA, PEIICHHE
AKCIEPUMEHTAIBHBIX 3a/au Mo TeMme «BaxHeliue KIacchl HEOPraHMYEeCKUX
COCIMHEHUI.

Hepuoanuecknii 3axkoH u Ilepumommyeckass cucrema XHUMHYECKHX
yiementoB JI. . MenaeneeBa. CtpoeHue aToMoB. XHUMH4YECKasl CBSI3b.
Oxkuc/MTEeIbHO-BOCCTAHOBHUTEIbHbIE PeaKIuU

[lepBbic TOMBITKH KIACCH(PHUKAIUA XUMWYSCKAX deMeHTOB. [loHsTHEe O
rpynmnax CXOMHBIX OJJIEMEHTOB (IIEJIOUYHBIE M IICTOYHO3EMEIbHBIC METaJUThI,
raJIOTeHbI, HHEPTHBIC Ta3bl). IIEMEHTHI, KOTOPBIe 00pa3yioT aM(pOTePHBIE OKCHIBI
U TUAPOKCUIBI.

[lepnonndeckuii 3akoH. [lepuoanueckas cucreMa XMMHYECKUX SJIEMEHTOB 1.
N. Menneneesa.  Koporkonepwomnas ®  JIuHHONEpPUOAHAS  (hOPMBI
[lepuonndeckoit cucrembl xumuueckux sneMeHToB J[. M. Menaeneea. [lepuoabt
u rpynmbl. OU3NYECKUN CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB IMEpHOJA M
TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHbIX saep. M3otonbl. OnekTponHsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB  TEPBbIX 20 XUMHUYECKUX  3JIEMEHTOB
[Tepuoanueckoit cucremsr J[. M. MenneneeBa. XapakTepuCTHKA XHMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHECHUS pajuyca aTOMOB XMMHYECKUX HJIEMEHTOB,
METALINYECKUX U HEMETAJTMUECKUX CBOMCTB MO FPYINaM U NEPHUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XUMUUECKUX
3JIEMEHTOB JJIA pa3BuTUA Haykh W mnpaktuku. [[. WM. MennpeneeB — yuéHbld u
IpaK/IaHVH.

Xumuueckast cBsa3b. KoBajeHTHas (MOdsSpHAS W HEMOJSAPHAA) CBA3b.
DJIEKTPOOTPULIATEILHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAsI CBA3b.

Crenenb  okucieHua.  OKUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpouecchl OKUCIEHUS U BOCCTAaHOBIEHUA. OKUCTUTEIN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumMenm:

M3yueHHe oOpa3lioB BEHIECTB METAUIOB M HEMETAJUIOB, B3aUMOJACHCTBHUE
TUAPOKCUAA LIMHKA C PAcTBOPAMM KHCJIOT W IIEJIOUYEH, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH
(ropeHne, peakiiny Pas3ioKCHUS], COSTUHEHNA).

Medxcnpeomemnmsie ceasu



Peanuzanuys MeEXNpeIMETHBIX CBA3CH MPU H3YUYCHWH XUMHUM B 8 Kiacce
OCYIIIECTBIIAETCA Yepe3 HCMOJb30BaHUE KakK OOIMX €CTECTBEHHO--HAyYHBIX
TOHATHH, TaK U TOHSATHM, SBJISAIOIMIMXCS CUCTEMHBIMH JJI OTJACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYUYHOT O 1TUKJIA.

OO6mme ecTeCTBEeHHO--HAYUHBIC TIOHATHS. HAYYHBIN (hakT, TUTIOTE3a, TEOPHSI,
3aKOH, aHaJlu3, CHHTE3, KIacCH(HKAIA, NECPHOJAMUYHOCTh, HAOIOJACHHE,
AKCIIEPUMEHT, MOJICTIMPOBAHUE, U3MEPEHUE, MOJICITb, IBJICHUE.

®uzuka: MaTepus, aroM, 3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH],
M30TOMbBI, PAANOAKTUBHOCTh, MOJIEKYJIa, AJIEKTPUUECKHUIN 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHOEe COCTOSIHHE BEIECTBA, Ta3, (PM3HUYCCKHUC BEIIMUUHBI, ¢IHUHHUIIBI
M3MEPEHUS, KOCMOC, TIJIAHETHI, 3BE3/1b1, COJHIIE.

buomorus: porocunTtes, apixanue, duocdepa.

I'eorpadms: armocdepa, ruapocdepa, MHHEPAIB, TOPHBIC ITOPOJIEI,
TOJIC3HBIE UCKOTIa€MbI€, TOTUITMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHUYeCcKasi peaKius

[lepuonndeckuii 3akoH. [leppoanueckas cucreMa XMMHYECKUX SJIEMEHTOB J1.
HN. Menneneera. CTpoeHue aroMoOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWMCTB
XUMHYECKUX OJJIEMEHTOB TEPBBIX TPEX TIEPUOJOB, Kajusl, Kalbldsd W HX
COCIMHEHUH B COOTBETCTBHM C TIOJOKEHHEM JJIEMEHTOB B llepuoanueckoi
CHCTEME U CTPOCHHEM MX aTOMOB.

CtpoeHue BeliecTBa: BHUJABl XUMHUYECKOM CBA3W. THIBI KPUCTAIAYECKHAX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIIA KPUCTANTMUECKON PEIIETKA U
BHUJIa XUMHUUYECKOM CBSI3H.

Knaccudukanmss 1 HOMEHKIaTypa HECOPraHHUCCKUX BEIICCTB. XHUMHUYCCKUC
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMUYHBIM KJlaccaM HEOPraHMYECKUX
COCIMHEHUM, TeHETHYECKAsA CBSA3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanms XuMAdeCKAX PEAKIAN 10 Pa3TUIHBIM MPU3HAKaM (IO YHCITY
M COCTaBy YYaCTBYIOIIMX B PEaKIUH BEMISCTB, MO TemioBoMy 3¢ dekTy, 1o
W3MCHEHHUIO CTETICHEH OKHUCIICHHA XUMHUYECKHX 3JIEMEHTOB, MO OOPaTUMOCTH, IO
YUaCTHIO KaTajau3aropa). JK30- U SHIAOTEPMHUUCCKUE PEAKITUN, TEPMOXUMUUECKHAC
ypaBHEHHS.

ITonstre o ckopocTh xuMHUeckor peakiu. [loHsatue 00 oOpaTUMBIX H
HEOOpPAaTUMBIX XMMHUYECKHX peakiuax. [JoHATHE O TOMOTE€HHBIX M T€TEPOTeHHBIX
peakuuax. [lonarue o karammse. [loHATHE 0 XUMHAUYECKOM paBHOBECHH. DAKTOPHI,
BIIUSIONIME HAa CKOPOCTh XMMHUUYECKOM PEaKIuh M TOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKIMHM,  AJICKTPOHHBIM  OanaHc
OKHUCIIMTENTbHO-BOCCTAHOBUTEILHOM peaKIuu. Cocrapienue ypaBHEHUH



OKHCJIUTEITEHO--BOCCTAHOBUTEIIFHBIX ~ PEAKIMA ¢  HMCHOJMB30BAaHWEM  METOAQ
3JIEKTPOHHOTO OajlaHca.

Teopust SMEKTPOTUTHICCKON AUCCOTUAITANA. INEKTPOIUTH U HEIJICKTPOJIATHI,
KaTtnonsl, anmonsl. MexaHW3M AWCCONMAIMHA BEIICCTB C Pa3IMYHBIMU BHIAAMH
XUMHUYECKOH cBsi3u. CTeneHs Aucconuanuu. CHUIbHBIE U CIa0bIe JIEKTPOJIATHI.

Peakrun nonHoTO 0OMeHa. Y CIoBUS MPOTEKAHUA PEAKIAi HOHHOTO OOMEHa,
MOJIHBIE ¥ COKpAIEHHBIC WOHHBIE ypaBHEHHS peakiuid. CBOWCTBA KHCIIOT,
OCHOBAaHMH W COJieH B CBETE€ TMPEJCTABICHUN 00 SJIEKTPOJUTUUYECKOM
mucconmanun. KauecTBeHHbIe peakiiny Ha HOHBI. [[oHATHE O TUApONH3E CONEH.

Xumuueckuii ykcnepumenm:

O3HAKOMJICHHE C MOJCISMHU KPUCTALIMUECKUX PENIETOK HEOPTaHWUYECKHUX
BCIECTB — METAIOB W HEMETAUIoB (Tpadmra M anmasa), CI0KHBIX BEIIECTB
(x70puaa HATPWA), UCCIICNOBAHUE 3aBUCHUMOCTHA CKOPOCTH XUMHYECKOW PEaKIUH
OT BO3JCUCTBUS PA3IMUHBIX (PAKTOPOB, MCCICIOBAHUE AJIEKTPOMPOBOTHOCTH
pPacTBOPOB BEIIECTB, TMpoIlecca AWCCONMANANA KHUCJIOT, IHENoYe U Cojei
(BOBMOXHO  WCIIOJIB30BAaHWE BHUACO MaTEPHAJIOB), TPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKA  TPOTEKAHWS  PEAKIMid  HMOHHOTO  OoOMeHa
(oOpa3oBanme oOcaaka, BBIACICHHWE Tas3a, oOOpa3oBaHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIIATEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIAN
(ropeHHe, peaKIMK PaA3IOKCHHS, COSTUHEHHS), PACIIO3HaBAaHUE HEOPTAaHMUYECKHUX
BCIIECTB C TIOMONIBI0 KAUEeCTBEHHBIX PEAaKIMWii HA  HWOHBI, PEIICHUE
AKCTICPUMEHTATFHBIX 33714,

HemeTtanisl u ux coemHEHUS

OOmas xapakTepucThka rajioreHoB. (OCOOEHHOCTH CTPOSHHMS aTOMOB,
XapaKTepHbIE CTeneHU OKucieHus. CTpoeHre W (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOTCHOB. XHWMHWYECKME CBOWCTBA HA MOpUMEpPE  Xjopa
(B3aMMOJICHCTBE C METAUIaMHU, HEMETAUIaMH, IIeJIOYaMu). XJIOPOBOIOPOI.
ConsHast KHACIOTa, XUMUYECKHE CBONCTBA, TMOJyUCHHE, TMpuUMeHeHue. JlecTpue
XJIOpa W XJIOPOBOJOPOJa HA OPraHW3M UEJIOBEKA. BakHEHINE XJIOpUIBI M HX
HAXOXXJCHUE B TIPUPOJIE.

OOmas xapaktepucTtuka 3eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEepHBIC CTENeHW OkuciieHus. CTpoeHne W (pu3mueckme CBOHMCTBA
MTPOCTHIX BEIIECTB — KUCIOPOAA U CePhbl. AJUTOTPOITHBIE MOAU(DUKAIINK KHCIIOPOIa
U cephl. XUMHUYECKHE CBOWCTBA cepbl. CepoBOIOPOA, CTpOoeHUE, (Pu3MUecKue u
XUMHUYECKHE CBOHCTBA. OKCHIBI CEphl KaK MPEICTABUTENHM KHUCIOTHBIX OKCHJIOB.
Cepnas kuciota, ¢U3AYECKHE W XUMWUYECKHE CBoicTBa (00mume Kak
MPEACTaBUTENA Kjlacca KHCIOT M crenududeckue). XUMHUUYECKAC PEaKIINH,
JeXKAIAe B OCHOBE MPOMBINIUICHHOTO CHoco0a TMOMydeHUS CEPHOM KHCIOTHI.
[Tpumenenne ceproit kucmoThl. COM CEPHOM KUCIIOTHI, KAUECTBEHHAS PEaKIus Ha



cynbar-non. Haxoxnenune cepbol W €€ COSAMHEHHWN B mpupoae. XUMHUYECKOE
3arps3HCHUE OKPYXKAIOMICH Cpeabl COCIWHEHWUAMH Cephl (KUCIOTHBIE MO,
3arpsi3HCHHUE BO3/AyXa M BOJOEMOB), CITOCOOBI €T0 TTPEIOTBPAIIICHHS .

OOmas xapakrtepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEPHBIC CTETICHW OKHUCICHHS. A30T, PacCIpOCTPAHEHHWE B MPHUPOJIE,
(mzrdeckre U XUMHUECKHE CBOMCTBA. KpyroBopoT asora B mpupoe. AMMHUAK, €ro
(rzrUecKre 1 XUMUIECKAE CBOMCTBA, TIOJydeHrne W ipuMeHeHne. Coar aMMOHMUS,
X (PU3MUECKHUE U XUMHUYCCKHUE CBOMCTBA, MpUMeHEeHHE. KauecTBeHHAs peakiys Ha
HOHBI aMMOHUS. A30THasl KHUCIIOTa, €€ TOJydeHHe, (PM3MUCCKHUE W XUMHYCCKHE
cBoiicTBa (00ImME Kak TMPEACTABUTENS Kiacca KUCIOT W CHEIU(UICCKHUE).
Hcnonp3oBanne HUTPATOB H COJIGH aMMOHHS B KAueCTBE MHHEPATHHBIX
ynoOpennii. XUMHUYECKOE 3arpsA3HCHUE OKPYIKAIOMICH CPEIbl COSAMHEHUSAMH a30Ta
(KUCIIOTHBIE JTOXAHM, 3arpsA3HCHHE BO3ayXa, MOUYBHl W BOAoEMOB). docdop,
aygtoTpontHeie Moaudukammu (ocdopa, PU3MUECKHE W XUMHUYECKHE CBOWCTBA.
Oxcun pocdopa (V) u dbocdopras kucnora, pusndeckne 1 XMMAUECKHE CBOWCTBA,
nonyuerne. cmonp3zoBanne pocdaroB B kadecTBE MUHEPATLHBIX YAOOPSHUI.

OO6mas xapakrtepuctuka eMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUA
aTOMOB,  XapaKTepHbIE  CTETICHW  OKUCJICHHWS.  YTJIEPOJA,  aUIOTPOITHBIC
MOAW(UKAIIMKA, PACIPOCTPAHCHUE B TPHPOAC, (PU3NUECKHEC W XUMHUYCCKHE
cBoiicTBa. Ancop6rma. Kpyrosopot yriepoaa B npupoae. OKCHAbI yriepoaa, ux
(mzuueckre W XUMWYECKHE CBOWMCTBA, JCHCTBHE HA JKWBBIC OPTaHU3MBI,
MOJIYUCHHE W TPUMEHEHHUE. DKOJIOTHUYECKHAE MPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumotesa rmo0anbHOTO TOTEIJICHUS KIMMAaTa, MMAPHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (U3NUYECKHEe W XUMHUYCCKHAE CBOMCTBA,
MOJIyUeHHEe W TpuMeHeHwe. KauecTBeHHas peaknus Ha KapOOHAT-WOHHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, METUITMHE, MPOMBINIJICHHOCTH U CEIIbCKOM
XO3SUCTBE.

[lepBoHauabHBIE TOHATHA 00 OPTAaHUYECKUAX BEIIESCTBAX KaK O COCMMHEHUAX
yraepoaa (MeTaH, 3TaH, STUJICH, alleTHICH, dTAHOJI, TJINICPUH, YKCYCHAs KUCIIO0TA).
[IpupoaHbie WCTOYHWUKHA YTJICBOJMOPOAOB (yroib, NPHUPOAHBINA Ta3, HePTh),
MPOAYKTHI WX TepepaboTku (OCH3WH), WX POJb B OBITY W MPOMBINUICHHOCTH.
[TonsiTne 0 GMONOTHUYECKH BAXKHBIX BEIECTBAX: JKAPaAX, OCNKaX, YIJIEBOJIAX — U UX
poili B OKM3HU 4UeJOBeKa. MarepuaabHOE ©IWHCTBO OPTaHWUYECKUX U
HEOPTAaHUIECCKUX COCTUHEHUH.

Kpemawmii, ero ¢musmueckne W XWUMHUECCKHE CBOMCTBA, TOJNYUCHHE U
npuMmeHenne. CoeauHeHus KpemHus B mnpupojae. OOmme mnpeacraBieHus o0
okcuae kpemuaus (IV) m kpemuueBo kucmote. CUIMKATH, WX MCIOJIB30BAHNUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHEHIINE CTPOUTEIHHBIC MaTEPHAJIbl. KepaMHUKa,



CTEKJIO, IIEMEHT, O€TOH, Xkene300eToH. IIpobaeMbl 6€30MacHOro MCIOIb30BAHUS
CTPOUTEIIbHBIX MATEPUAJTIOB B MOBCEAHEBHOMN HKU3HMU.

Xumuueckuii IKCnepumenm:

HM3ydeHHEe 00pa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAUECTBEHHbBIX PEAKIMM HAa XJIOPUA-UOHBI U HAOMIOACHUE MTPU3HAKOB
WX TPOTEKAHWS, OMBITH, OTPaXKaAKMue (PUINISCKAEC W XUMHWUYECKHE CBOWCTBA
raJlIoTCHOB W WX COCAMHEHWH (BO3MOXKHO WCITOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE C OOpa3mamMu XJIOpHAOB (TAJOTCHUAOB), O3HAKOMIICHHE C
oOpasmaMu  cepbl W €€  COCOUHEHUAMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUICOMATEPHUAJIOB), HAOMOICHHE TpoIiecca OOyIIMBaHUA caxapa MO ICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, MW3YYEHUE XUMHYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, MPOBEACHNE KAUECTBEHHON PEaKiy Ha Cyibgar-
WOH W HAOMIOMCHWE TPU3HAaKa ¢ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UUECKUMH
cBoiicTBamMu azora, ¢dochopa W WX COCAUHECHWUN (BO3MOXHO HCIIOIH30BAHUE
BUICOMATEPHUAJIOB), 0Opa3amMu a3oTHBHIX W (pocdopHBIX yaoOpeHuit, monyueHue,
coOMpaHue, pPaclo3HABAaHWE W H3YUYCHUE CBOWCTB aMMHaKa, MPOBEICHUE
KAueCTBCHHBIX PEAKIMH HA MOH aMMOHHSA M (ocdar-noH W M3ydeHnue MPU3HAKOB
UX MPOTEKAHHUA, B3AUMOJIEUCTBUE KOHLIEHTPUPOBAHHONW a30THOM KUCIIOTBI C M€ IBIO
(BO3MOHO UCIOIb30BaHUE BUICOMATEPHAJIOB ), U3YUYEHUE Mojenei
KPHCTAJLTMYSCKUX PEMETOK anMaza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIECCOM  aJcOPOIMM  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOTA3a, MOJIyuYEeHUE, COOMpaHUE, PaClO3HABAHUE U HM3YUCHHE
CBOMCTB YIJICKUCJIOTO Ta3a, MPOBEACHUE KAUECTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl W HW3YYE€HHE TNPU3HAKOB WX MPOTEKAHUA, O3HAKOMJICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE HSKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxxkHeume HeMeTalIbl U X COSJTUHECHUSY.

MeTabl 1 UX COeTUHEHUS

OO0mas xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nojioxxkeHus B llepmommueckoit cucteme xumudeckux saemeHntos . U.
MenpaeneeBa u cTpoeHuss aToMoB. CTpoeHre MeTajuioB. MeTtajinueckas CBSI3b U
METALIMYECKAs ~ KpPUCTAIMUECKasd  PeIéTKa.  DJCKTPOXUMHUYECKUH Pl
HanpsokeHU MetaioB. Ousnueckue U XMMHUUYECKUE CBOMCTBA MeTauioB. OO01ue
CrocoObl MOJIydyeHUd MeTayioB. [loHATHE O KOpPpPO3UM METALJIOB, OCHOBHBIC
crocoOBl 3amuThl UX OT Kopposuu. CruiaBel (CTajgb, YYTyH, AIOPATIOMUHHM,
OpoH3a) ¥ X TPUMEHEHUE B OBITY ¥ TIPOMBITIIICHHOCTH.

[[lenounbie mMeTambl: noyioxkenue B [leproanueckoil cUCTEME XUMUYECKHUX
snemenToB J[. 1. MenaeneeBa, CcTpoeHHE MX aTOMOB, HAXOXKIACHWUE B MPUPO/IE.
dusnyeckne W XUMHUECKUE CBOMCTBA (HA mpuMepe HaTpus W Kamusa). OKCUIB |



TUAPOKCUABl HATpus W Kanusd. [IpuMeHeHHe 1IeJIOYHBIX METAUIOB W HX
COCIMHEHUH.

[MlenouHo3eMeNbHbBIE METAJUIBI MAarHuii W KaJbLUH: TIOJIOXKECHUE B
[lepunoanueckoil cucteme xuMmudeckux 3iemMeHtoB [[. M. Menneneesa, ctpoeHue
WX aTOMOB, HAXOKJEHHUE B Tpupoie. OU3NYECKHEe U XUMUUECKHE CBOMCTBA MarHus
W Kajblusa. BakHeWmne COCAMHEHHS KajbIUsd (OKCHA, THUAPOKCHI, COJIH).
XKécTkocTh BOJBI M CIOCOOBI €€ YCTPAHCHUA.

AmoMuHUN: nojioxkeHre B [leproanueckoi cucreMe XUMUYECKUX SIIEMEHTOB
1. Y. MenneneeBa, CTpOeHME aroMa, HaxokAcHWe B mpupoje. dusnueckue u
XUMHUYECKUE CBOMCTBA atoMuHMS. AM(POTEPHBIE CBOMCTBA OKCHAA W THAPOKCHIA
AITFOMUHMUS.

Keneso: nonoxenue B [leproandeckoi CHCTEME XUMHUECKUX AIIEMEHTOB [l
. MenneneeBa, CTpOEHHE aToOMa, HAXOXKACHWE B mnpupoae. Dusmyeckue wu
XUMHUYECKHE CBOHCTBA *xkenme3a. OKCHIbI, THAPOKCHIBI U coytH xkene3a (1) u xxenesa
(IIT), mx coctaB, CBOMCTBA M MOJyUEHHUE.

Xumuueckuii ykcnepumenm:

O3HAaKOMJICHHE C oOOpasllaMh METAIOB W CIUIABOB, HMX (PU3HUECKUMH
CBOWCTBAMH, H3YYEHHE  PE3YJIbTaTOB  KOPPO3WHM  METALIOB  (BO3MOMKHO
UCTIOJIb30BAHUE BUACOMATEPHATIOB), OCOOCHHOCTEH B3aWMOACHCTBHA OKCHAA
KaJIbIIUA W HATpPHUs C BOJOW (BO3MOJKHO WCIOJIB30BAHUE BHJICOMATEPHAIIOB),
MCCJIE0BAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHMS JKEIe3a B KHUCIOPOAE
(BOBMOXXHO  WCIIOJIb30BAHWE  BHJICOMATEPHANIOB), TPHU3HAKOB  MPOTCKAHUA
KQUEeCTBEHHbBIX PEAKIMi HA MOHBI: MArHUs, KaJblKs, QJIFOMUHUS, [IMHKA, Keje3a
(I) u xenesza (II1), menu (II), HabMOaEHNE U OTMHCAHUE MPOLIECCOB OKPAIIUBAHUS
IIAMEHH HWOHAMHM HATpWsl, Kaius MW Kajablusd (BO3MOXHO HCIOJb30BaHUE
BHICOMATEPHUAJIOB), UCCIICIOBAaHNE aM(POTEPHBIX CBONCTB THAPOKCHIA ATFOMHUHUAS
Y TUJPOKCHU/IA LIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a7a4 1o TeMe «BaxHelnme
METJLIbL U UX COSJTUHEHUSY .

XuMHs M OKPYKAKOIIas cpeaa

BemecrBa m mMarepuansl B MOBCEIHEBHOW JKM3HHM 4YeNOBeKa. be3omacHoe
UCIOIb30BAHUE BEIIECTB U XUMUYECKUX peakiui B OwbiTy. [lepBas momMolns mpu
XUMUUYECKUX 0KOTaX U OTPABJICHUSX.

XVAMHAYECKOE 3arpsA3HCHHUE OKPYKAIOMICH cpensl (MpeaesibHas JOMyCTAMas
KOHIIeHTpaus Beliects, aajee — [1JIK). Ponb xuMun B pemeHun 3KOI0THUECKUX
pooJIeM.

Xumuueckuii IJKcnepumenm:

u3ydeHrue o0pas3loB MATEPUAIOB (CTEKIJIO, CIUIABbl METAJUIOB, MOJIUMEPHBIE
MaTepHaIIbHI ).

Mescnpeomemnmusie ceasu



Peanuzanus MeXnpeIMETHBIX CBS3¢H NMpU HM3YUCHWH XWMHH B 9 Kjacce
OCYINECTBJIACTCS depe3 MCMOIb30BaHHE Kak OOIMWX €CTeCTBEHHO-HAYYHBIX
MOHATHMN, TaK W TIOHATHH, SBJISFOIIMXCS CUCTEMHBIMH JIUIST OTJCIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHS. HAyYHBIM (PaKkT, THIIOTE3a, 3aKOH,
TCOpHs, aHallu3, CHHTE3, Kiaccu(uKalusa, TePUOANIHOCTh, HAOIIOACHNE,
AKCIICPUMEHT, MOJCIUPOBAHKUE, HM3MEPCHUE, MOJC/b, SBJICHHUC, TMapPHHKOBBIM
3 deKT, TEXHOIOT U, MATCPHATIBI.

®dwu3uka: MaTepus, aToM, OJJICKTPOH, IMPOTOH, HEWTPOH, WOH, HYKIIHI,
W30TOIBI, PaJMOAKTHBHOCTh, MOJICKYJIA, ICKTPHUUCCKHI 3apsija, MPOBOIHHKH,
MOJTYPOBOTHUKH,  TUAJICKTPHKH, (POTORIEMEHT, BEINECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PaCTBOPHUMOCTD, KPUCTAJUTHYSCKAS
peIéTka, CIUIaBbl, (PH3WUYECKHE BEIMUWHBI, CAWHHUIBI M3MEPEHHS, KOCMHUYECKOS
MPOCTPAHCTBO, IIAHETHI, 3BE3 161, COJHIIE.

buonorust: ¢ortocuHTe3, ApIxaHue, Onocdepa, 3KOCHCTEMa, MUHEPAIbHBIC
yIOOpEHUS, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MATATCIIEHBIC BEMICCTRA.

['eorpadmsa: armocdepa, tHapocdepa, MUHEPAIB, TOPHBIE TMOPOIHI,
MOJIC3HBIC HCKOTTAEMbI€, TOITHBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHUA

JINUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3YJbTATBl OCBOCHUS MPOrPaMMbl OCHOBHOIO OOIIEro
00pa3oBaHUsA JOCTHTAIOTCA B X0JA€¢ OOyUYEeHUS XUMHUU B €IAUHCTBE Y4YeOHOU H
BOCIIUTATEJIbHON JIEATEIbHOCTA B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUHUCKUMU
COIIMOKYJIBTYPHBIMA M JAYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMU, MPUHATHIMH B
o0llleCTBE TMpaBWJIaMU W HOPMAMHU TMOBEACHUS M CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLUATU3AIMU O0YUAIOIINXCS.

JInyHOCTHBIE  Pe3yjibTaThl  OTPAXAOT  TOTOBHOCTh  OOy4YarolIUXCA
PYKOBOJICTBOBAThCA CHCTEMOM MO3WUTUBHBIX IIEHHOCTHBIX OpPUCHTAIMH U
paclIMPEHUE OMNbITA ACATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpuoTHYECKOr0 BOCTIUTAHUS

IIEHHOCTHOT'O OTHOIIEHUA K OT€YECTBCHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAYYHOMY HACJEIUIO0, TIOHUMAHWUA 3HAUCHUS XUMHUUYECKON HAyKW B JKHU3HU
COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH BJIAICTh JTOCTOBEPHON HMH(QpOpMAIUCH O
MEPEOBLIX JOCTUKEHUSIX W OTKPBITHUAX MHUPOBOM M OTCUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHbBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIIECTBA;

2) rpa:kIaHCKOro BOCTIUTAHMS:

MPEJCTABJACHUAS O COLMAJbHBIX HOPMAax W TNPaBUIAX MEKIMNYHOCTHBIX
OTHOIIICHUHA B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMMETEHTHOCTHA B OOIIECTBEHHO
MOJIC3HON,  yueOHO-UCCIEAOBATEIbCKOW,  TBOPUECKOW M JAPYyrHX  BHJAX
NEATCNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM MAEATENBHOCTH MPH
BBIMIOJIHCHUM YYEOHBIX, MO3HABATENIbHBIX 3a7a4, BBHIMOJHEHUH XUMHUECKUX
AKCHEPUMEHTOB, CO3JAHUN YUEOHBIX MPOEKTOB, CTPEMJIEHUA K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TPOIECCE 3TOW YyueOHOW JEATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEJAECHUE M TOCTYNKHA CBOMX TOBApUIIEH C MO3MIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUA MOCAEACTBUIA MOCTYNKOB;

3) HeHHOCTH HAYYHOI' 0 MO3HAHUS

MUPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIICCTBE M XMMHUECKON peaKinu,
COOTBETCTBYIOIIIME COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKU W COCTABJIAIOIIME
OCHOBY 11 TMOHWMAHUS CYIIHOCTH HAyYHOW KapTUHBI MUpa, NPEACTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUA MPHUPOJbI, B3aMMOCBA3AX YEJOBEKA C
MPUPOJTHON CPENOH, O POJIM XUMHUM B TTIO3HAHUM STUX 3aKOHOMEPHOCTEH,

MO3HABATEIbHbIE MOTHUBbI, HAMPABJICHHBIC HA TOJYYEHUE HOBBIX 3HAHUHU MO
XUMUH, HEOOXOAMMBIC HJid OOBACHEHUS HAOJI0/IaeMbIX MPOLIECCOB U ABJICHUH,
MO3HABATEIbHON, WH(POPMAITMOHHOW W YWTATEIIbCKOW KYJIBTYPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHONH padoOThl C Y4YE€OHbBIMHU TEKCTaMH, CIPaBOYHOM



JUTEPATYPON, MOCTYIMHBIMH TEXHWUSCKUMH CPEACTBAMHU  HH(POPMAIMOHHBIX
TEXHOJIOTHH,

HHTEpEC K OOYUYEeHMIO M TI0O3HAHHIO, JII0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K CaMOOOpa3OBaHUIO, TMPOEKTHOW U HKCCIEA0BATENIbCKON
JEATEIIbHOCTH, K OCO3HAHHOMY BbIOOPY HAMpPAaBJICHHOCTH W YPOBHS OOYy4YE€HUA B
JTATTbHEUIIIEM

4) popmMupoBaHus KYJIbTYPbI 310POBbS;

OCO3HAHUE IIEHHOCTH JKWU3HW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310POBBIO, YCTAHOBKHM Ha 3/I0POBbIA 00pa3 KU3HU, OCO3HAHUE TMOCJECACTBUH WU
HEMPUATHE BPETHBIX MPUBBIYCK (YIOTPEOIICHHS alIKOTOJISI, HAPKOTUKOB, KYPEHHS),
HEOOXOJUMOCTA COONIOJICHUA TMpaBwy O€30MaCHOCTH NpU  OOpallleHuH ¢
XUMUUYECKUMU BEIIECTBAMHU B OBITY U PEATIBHOMN KU3HU,

S) TpyaoBoro BocnuTtaHusi:

WHTEPEC K MPAKTHUCCKOMY M3yUeHHUIO TIpodeccuii U Tpyaa pa3TudHoro poja,
YBOKCHHE K TPYAy M pe3yjbTaTaM TPYAOBOM NEATECIBLHOCTH, B TOM YHUCJE Ha
OCHOBE TNPUMEHEHHUS TPEAMETHBIX 3HAHWA MO XWMHHM, OCO3HAHHBIM BHIOOP
WHJMBUAYAJbHOW TPACKTOPUHU MPOJIOJKEHUS 00pa30BaHUA ¢ YUETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHenrHoH mpodecCHOHaTbHOM ACATEIBHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QAN THPOBATHCA B MPOECCHOHATBHOM Cpeie;

6) 3K0J10ru4ecKOro BOCIIUTAHMSI:

AKOJIOTHUUYECKH 1eJIeCO00pa3HOE€ OTHOIICHHE K MPUPOJAE KAaK HCTOUHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUSA, MOHUMAHUE IIEHHOCTH 3/I0POBOTO U
O0e3onacHoro oO0pa3a JKW3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bM3UYECKOMY M TICHXHUCCKOMY 3JI0POBBIO, OCO3HAHHE IICHHOCTH COOJIOACHUS
MpaBujl 0€30MACHOTO MOBEICHUA MPU PabOTE C BEIIECTBAMHU, a TAKIKE B CUTYaIUsAX,
YTPOKAIOIINUX 30POBBIO U KU3HH JIIOCH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJYyYaeMble MPU U3YYEHUU XUMHUH, IJIA
pellIeHns 3a4a4, CBA3aHHBIX C OKPYIKAIOLIEH TTPUPOJHON CPENOH, I TTOBBIILIEHUS
YPOBHSl ~ DKOJOTHUECKOW  KYJbTYpPbI, OCO3HaHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMUECKUX MpoOieM M MyTeld WX PEIICHHS MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMUECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATLCS UM B MO3HABATEJILHOM,
KOMMYHUKATUBHON U COLMAIIBHOW MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX Pe3yJIbTATOB BBIACIAIOT 3HAUUMbIC I
dopMupoBaHUA MHUPOBO33PECHHS OOIEHAYUHbIE TOHATHS (3aKOH, TEOpHS,
MIPUHIINT, TATIOTE3a, (PaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYToe.), KOTOPHIC
UCIOIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeaMeTaX W TO3BOJISIOT Ha
OCHOBE 3HAHWH M3 ATHUX MPeAMETOB (POPMHPOBATH MPEACTABICHUE O TEIIOCTHOM



HAyYHOW KapTHUHE MHpPA, U YHUBEPCAIbHbIC yueOHbIC MEeHCTBH (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITHBHBIC), KOTOphIE oOOecneunBarOT (hOPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIIPHOMY ILUIAHUPOBAHHIO M OCYIICCTBICHHIO YUeOHOI
JEATCITEHOCTH.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHBIE YUeOHbIE T CTBUSA

baszoBble JJornyeckue aeicTBUA:

YMEHHS WCIIOJIb30BaTh NPHEMBI JIOTHUSCKOTO MBIIIICHUAS IIPH OCBOCHHH
3HAHWHA. PACKPBIBATH CMBIC]T XUMUUYECKUX TOHATHH (BBIACIATH WX XapaKTEPHBIC
MPU3HAKK, YCTAHABJIMBATH B3aWMOCBSI3b C JIPYTUMH TOHATHAMH), WCTIOJIB30BATh
MOHATHA JUIs1 OOBICHCHHS OTASIBHBIX (PAKTOB M SIBJICHUM, BEIOMPATh OCHOBAHUS U
KPUTCPUH JUI KIacCH(UKAIMH XUMHUYCCKHX BEIISCTB M XHMHUYCCKUX PCAKITUM,
YCTaHABIIMBATh NPHYHHHO-CIICJICTBEHHBIC CBSI3H MEKIy OOBCKTAMH H3YUCHHS,
CTPOUTH JIOTUUECKHUE PACCy ICHUS (MHIYKTHBHBIC, ICTYKTUBHBIC, IO aHAJIOTHH),
JICIaTh BEIBOJBI M 3aKIIOUCHHS,

YyMEHHE TPUMCHATh B TIPOIECCE TO3HAHWA TOHATHS (MPEAMETHBIC |
METaIpeMETHBIE), CHMBOTHYECKHUE (3HAKOBBIC) MOJIEIH, UCTIOJIb3yEeMbIE B XHMHUH,
peoOpPa30BBIBATH MIUPOKO MPUMEHSICMbIC B XUMHH MOJCIBHBIC MPEICTABIICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJIEMEHTa), XuMU4eckas ¢opMylia W ypaBHCHHE
XUMHAYECKOW PEaKIUM — MPH PEIICHUH yu4eOHO-ITO3HABATEIbHBIX 33/1a4, ¢ yIETOM
ATUX MOJICIBHBIX IPEACTABICHUM BBISBIISITh M XapaKTEPHU30BaTh CYIICCTBESHHBIC
MIPHU3HAKKA U3Y4aeMBIX OOBEKTOB — XMMHYCCKHX BEIICCTB M XUMHUCCKUX PEAKITHH,
BBEISBIIATL  OOIMWE  3aKOHOMEPHOCTH, TNPHYMHHO-CIICACTBCHHBIC CBSI3HM H
MIPOTHBOPEUHS B M3YUAaCMBIX IIPOIECCaX M SBIICHUIX.

ba3oBbie uccienoBaTeIbCKHueE TeHCTBHS

YMEHHE HCIIOJIb30BaTh IMOCTABJIICHHBIC BOIPOCHI B KAaueCTBE HMHCTPYMCHTA
MMO3HAHMUS, a TaKke B KadeCTBE OCHOBHI I (POPMHpPOBAHHS THIOTE3BI IIO
ITPOBEPKE MPABMIILHOCTH BBHICKA3bIBACMBIX CY KICHHI;

MPHOOPETCHHUE OIBITa 110 IUIAHUPOBAHWIO, OPraHU3AIlMd W IPOBEACHHUIO
YUCHHUECKHX JKCIIEPUMEHTOB, YyMEHHE HAOMomaTh 3a XOJOM TIpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (PopMynHpoBaTh 0OOOIICHUS H
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, MUCCIICIOBAHMS, COCTABIIATh OTUET
0 MpoJenaHHol padoTe.

PaboTa ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HHTCPIPETAPOBATh HHGPOPMAIHIO
Pas3IMYHBIX BHAOB B (DOPM IPEACTABJICHUS, IMOIYy4aeMyIO U3 Pa3HbIX UCTOUYHHKOB
(HaygHO-TIONyJIApHAsA JUTeparypa XUMHYECKOTO COJCPXKAHHWSA, CIPABOYHBIC
nocoOus, pecypcsl HHTepHETAa), KPUTHUECKH OICHWBATh MPOTHBOPCUHBYIO W
HEJIOCTOBEPHYIO HH(pOPMAIHIO;



YMEHHUE MPUMEHATHh PA3JIMYHbIC METOJbI M 3aMPOChl MPHU MOUCKE U OTOOPE
uHOpPMAITM W COOTBETCTBYIONTUX JAHHBIX, HEOOXOMAMMBIX JUISI BBITIOJHEHUS
yueOHBIX M MO3HABATENILHBIX 33/1a4 OMPEACIEHHOTO TUIA, MPUOOPETEHUE ONbITA B
0o0JacTH  MCTOJIb30BaHMS  MH(GOPMANMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOH aKTUBHOTO UCIOIb30BAHUA PA3IMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMABHYIO (hopMy TIpeAcTaBlicHuS WH(pOPMAITHH |
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JAuarpaMMaMu,
apyrumu hopmaMu rpaduke ¥ UX KOMOMHAITUSMU,

YMEHHE WCHOJIb30BaTh W aHAJM3UPOBATh B Mpolecce YyueOHOW u
WCCIIEA0BATEIBLCKON JCATEIBHOCTH WH(OPMAITHIO O BIUSHUN TPOMBIIICHHOCTH,
CEIbCKOr0 XO3SIICTBA M TPAHCIOPTA HA COCTOSHUE OKPYXKAIOIICH MPUPOAHOM
Cpenbl.

KoMMyHUKATHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS:

YMEHHUS 33/1aBaTh BOMPOCH (B XOJe auaiiora W (Wad) MUCKYCCHH) TIO
CymecTBy  oOcyxkmaeMod  Tembl, (OpMyIHpOBAaTH CBOHM  TPEIIOKCHUS
OTHOCHUTEJIBHO BBIMOJTHCHHS TTPEAJIOKEHHOHN 3a/1auH;

YMEHUS  MOPEACTABJATh  MOJYUYEHHbIE  PE3yJbTaThl  MO3HABATEIbLHOU
JEATCIbHOCTA B YCTHBIX W THUCbMEHHBIX TEKCTaX;, JeJiaTh MPE3CHTAIUIO
PE3YNIbTAaTOB BHITIOJTHEHUS XAMHUYECKOTO JKCIEpUMeHTa (J1abopaTopHOTO OTBITA,
JabopaTopHOM pabOTHI IO UCCASAOBAHUIO CBOHCTB BEIIECTB, YUeOHOTO TPOEKTA);

YMEHUS Yy4e€OHOrO0 COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOW W KCCJICNOBATE/IbCKOW  JICATEIBHOCTH  TPU  PEIICHUU
BO3HUKAIOIIUX MPOOJEM Ha OCHOBE Yu€Ta OOIIMX HHTEPECOB M COrJIACOBAHMS
no3uiuii (00CyXkaeHus,, OOMEH MHEHUAMH, «MO3TOBBIC MITYPMBIY», KOOPAWHAIAS
COBMECTHBIX JI€HMCTBUH, ONPEACIIEHUE KPUTEPUEB N0 OLEHKE KaudecTBa
BBHITIOJTHEHHOM pabOTHI U APYTHE).

PeryasiTUBHBbIE YHUBEPCAJIbHbIE yUeOHbIE 1elicTBUS:

YMEHHUE CaMOCTOSTEIBHO ONPEACNATh LEAU JSATCIbHOCTH, IUIAHUPOBATb,
OCYILIECTBJISITh, KOHTPOJUPOBATh U NPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO
NEATENBHOCTD, BEIOMpATh Hanboee d(pPekTHBHBIE CTTOCOOBI PEIICHUS YUCOHBIX U
MO3HABATEIBHBIX 33J1a4, CAMOCTOATEJIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
NPEMJIOKEHHBIM  aJITOPUTM  JIEUCTBUUA TIPU  BBINIOJIHEHUM 3aJaHUA € YUETOM
MOJIYYEHHS HOBBIX 3HAHUW 00 M3ydaeMbiX OOBEKTaX — BEIECTBAX W PEAKLHUAX,
OLICHUBAaTh COOTBETCTBHUE TMOJIYUCHHOTO PE3yJbTaTa 3adABJICHHOW LEIU, YMEHHE
UCIOIb30BaTh U AHAJIMU3UPOBATH KOHTEKCThI, MPEAJIaracMbl€ B YCJIOBUU 3aJaHUH.

INPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX PpE3YJbTAaTOB IO OCBOEHUIO 00S3aTEIbHOTO
CoJIepKaHMs, YCTAHOBJICHHOTO JaHHOUW enepasbHOl paboueit mporpaMmMoH,
BBIJICJISIIOT. OCBOEHHBIE OOYUYaIOIMIMMUCA HAyUHbIC 3HAHWS, YMEHUS U CIOCOObBI



JNCHUCTBHM, cHenu(pUUSCKHe JUIS MNPESAMETHOM o0jmacth «XUMHSI», BHIBI
JNEATCIbHOCTH 1O  TOJIYYEHHWIO HOBOTO  3HAHUA, €ro  WHTEpHpETalluiy,
MpeoOPa30BAHUIO U TPUMEHECHHIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYAIIUAX.

K koHiry oOyueHus B 8 kjacce npeMEeTHbIC Pe3yJibTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOMNUXCS YMEHHH:

e PACKpBIBATh CMBIC] OCHOBHBIX XWMHWUYECKHX MOHATHNA: aToOM, MOJEKYJa,
XUMHYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOAHAS ¥ HEOTHOPOAHAS ), BAJICHTHOCTh, OTHOCHTENIbHAS aTOMHAs 1
MOJIEKYJISIPHAsA Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca,
MacCOBas 1051 XUMHUUECKOTO 3JIEMEHTA B COSAMHEHUN, MOJIAPHBINA 00BEM,
OKCHJ, KHCJIOTA, OCHOBAHHUE, COJIb, SJICKTPOOTPULATEIBHOCTD, CTEINECHb
OKHCJICHHS, XUMWYECKas peakius, KiIacCH(UKAIMsA PEaKIUh: pPeakiuu
COCAMHEHUA, PEAKIMU PA3JIOKEHUSA, PEAKIMU 3aMEIIECHUA, PpeaKIuu
oOMeHa, K30- ¥ SHIOTCPMUUYECKHAE PEAKIINH, TETUIOBOH 3((EKT peakinu,
AApO aToMa, SJEKTPOHHBIN CJIOM aToma, aToMHas OpOUTajb, PaaUyC
aToMa, XMMHUYECKasd CBS3b, MOJIIPHAS M HEMOJISIPHAS KOBAJICHTHAS CBSA3b,
WOHHAA CBA3b, MOH, KAaTHMOH, aHWOH, PacTBOP, MAaccoBasd JOJs BEIIECTBA
(TpoTICHTHAS KOHIIEHTPAITHUs ) B PACTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATUH W
MPUMEHATH ATH TTOHATHA MPHU OMUCAHUH BEIIECTB M MX MPEBPAIlCHHUH

e HWCIONH30BATh XWMHUUYECKYIO CHMBOJIMKY JUISI COCTaBJICHHS (HOpMYJ
BEIIECCTB U YPABHEHUN XUMUUYCCKUX PEAKIIUH,

e OMNpENEATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENEHb  OKWCJIEHHMS  SJIEMCHTOB B OMHApPHBIX  COCAMHEHUSX,
MPUHA/JIEAKHOCTh BEIIECTB K OMPEACIEHHOMY KJacCy COCAMHEHUH MO
dbopMmynam, BHUA XUMHYECKOW CBsA3M (KOBajJ€HTHAs W WOHHAs) B
HEOPraHUYECKUX COCANHEHUAX;

e packpeiBaTh cmbich Ilepuoanueckoro 3akonHa JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHWE MEPUOJUYECCKON 3aBUCHUMOCTH CBOMCTB
XUMUUYECKUX AJIEMEHTOB OT WX mojioxkeHusa B [lepuoauueckoi cucreme,
3aKOHOB COXPAHEHUS MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHUS, 3aKOHA ABOTajpo;

e ONHUCHIBATH M XapakTepuszoBarh TabnmuuHyio ¢opmy lleproguyeckoit
CUCTEMbl XUMHUUECKUX OJJIEMEHTOB: Pa3iuyaTh TMOHATHS  «TJIaBHAs
noarpymnma (A-rpynma)» u «mobdounas nmoarpynna (b-rpymma)y», Maneie u
0OJIbIINE MEPHUOJIbI, COOTHOCUTh OO0O03HAUYEHHUA, KOTOPbIE HMMEIOTCS B
tabmuine «llepumoauueckas cucreMa XUMHYECKHWX »nemeHtoB J[. WM.
MenaeneeBa» ¢ UYHUCJIOBBIMM XApPAKTEPUCTHKAMH CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsija Anpa, 00IIee YUCIIO SJIEKTPOHOB
U pacTpeieiieHUe UX 0 JICKTPOHHBIM CJIOSIM);

KJTacCH(PUIMPOBATh XUMHUUYECKHAE DJIEMEHTHI, HCOPTAaHUYCCKUE BEIECTBA,
XUMHUYECKHE peaknuy (10 YWCIy W COCTaBy YYACTBYIOIIUX B PEAKIIHH
BEIECTB, TIO TETIOBOMY 3D dekTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOIMNE XWMHYECCKHE CBOWCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOATBEPXKAAsl OMUCAHUE PUMEPAMHU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOLINX XUMUUYECKUX PEAKLIUN;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX KaUYE€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTCKAHUS XUMHYECKHUX TIPEBpAIICHUN B
Pa3TUYHBIX YCITOBUSAX;

BBIUHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYIO ~ MacChl
BCIIIECTB, MACCOBYIO JIOJIO XHUMHYECKOTO »JJieMEeHTa 10 opMmylie
COEJMHEHHUSA, MACCOBYIO JIOJIIO BEIIECTBA B PAcTBOPE, MPOBOJAUTH PACUETHI
M0 YPAaBHEHUIO XUMHUUYECKON PEaKITNH,

MPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICIMTEIIEHON AEATETHHOCTH — aHAJH3
U CHHTE3, CpaBHEHHE, 00OOINCHUE, CHCTEeMaTH3allhio, KJIacCH(OHKAIIHIO,
BBHISIBJICHUE TPUYUHHO--CJICACTBEHHBIX CBS3CH — I M3YUEHHUS CBOWCTB
BCIECTB M XWMHYECKUX PEAKIH, ECTCCTBEHHO-HAYUYHBIC METOIbI
MO3HAHWA — HAOMIOACHUE, W3MEPCHHUE, MOJEIUPOBAHUE, AKCICPUMEHT
(peasbHBIN 1 MBICJICHHBIH );

CJICAOBATh  MPAaBWAM  TOJIB30BAHUS ~ XMMHUYECKOM  TMOCYJOU H
JadopaTOpHBIM O00OpPYJOBAHWEM, a TaKKe IMpaBWJaM OOpalleHus ¢
BCIIECTBAMH B COOTBETCTBHM C HWHCTPYKIIUSIMHA TI0  BBITIOJITHCHHUIO
7a00paTOPHBIX XUMHUYECKAX OIBITOB MO TONYYCHUIO W COOMPAHHUIO
ra3oo00pa3HbIX BEMIECTB (BOJAOPOAA W KHCIOPOJA), TPUTOTOBICHHUIO
PACTBOPOB C ONPEACIEHHON MAaCCOBOM NOJIEW PACTBOPEHHOTO BEIIECTBA,
MIAHUPOBATh W TPOBOAUTH  XHMHYECKHE  HKCIIEPUMEHTHI  TIO
pPacmo3HaBaHUIO PACTBOPOB MICIIOUEH W KHUCJIOT C MOMOIIBIO WHIUKATOPOB
(makmyc, peronpTanenH, METHIOPAHXK U APYTHE).

K koHity oOyuenus B 9 kjacce npeMEeTHbIC Pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOMAXCS YMEHUH:

PaCKpBIBaTh CMBICI OCHOBHBIX XUMHWYECKAX TOHATHU. XWMHWYECKUU
AJIEMEHT, aTOM, MOJEKYJA, WOH, KaTHOH, AaHWOH, NPOCTOE BELIECTBO,
CJIOKHOE€ BEILECTBO, BAaJ€HTHOCTB, JJIEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHCJICHHSI, XUMHUYECKasl PEaKIHsl, XUMHUUECKasi CBsA3b, TEIUIOBOH d(PpdekT
pEaKiuu, MOJb,  MOJISIpHBIA  O00BEM,  PacTBOP,  BJIEKTPOJIUTHI,
HESJICKTPOJIUTHI, SJICKTPOJIMTHYECKAA OUCCOLMALHNS, PEAKIUU WOHHOIO
oOMe€Ha, KaTaJu3arop, XWMHUYECKOE paBHOBECHE, OOpaTUMbie U



HEOOpaTUMBbIE PpEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH,
OKHCJIUTENb,  BOCCTAHOBUTEJb, OKHUCJICHHUE W  BOCCTAHOBJICHHUE,
aygroTponusi, aM(pOTePHOCTh, XUMHUUECKas CBA3b (KOBAJICHTHAs, MOHHAsA,
METAJUTMYECKAst), KpHUCTA/UTMYECKas peméTka, KOpPpO3Ws METALIOB,
CIUIaBbl, CKOPOCTh XHWMHWYECKOW PEaKUWH, NPEACIbHO JIOMyCTUMAas
koHueHtpauus [1J[K Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TOHATHH U
MPUMEHSTH 3TH NOHATHA MPU OMMCAHUM BEILIECTB U MX MPEBPALLCHUA;
WCIOJIB30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJIA COCTaBJieHUs (hopMyI
BEIIECCTB U YPABHEHUN XUMHUUYECKUX PEAKIINH,

ONPENEATh BAJIEHTHOCTh U CTENEHb OKUCJIEHUA XUMHUECKUX JIEMEHTOB B
COCIMHCHUAX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTIPENENEHHOMY KJIAcCy COSMWHEHWH 1o ¢opMynaMm, BHI XHMHUYECKOW
CBs3M (KOBAJICHTHAs, WOHHAsA, METAJUTMYECKAs) B HEOPTAaHMUECKHUX
COCIMHCHUSX, 3apsj MOHA 1O XUMUYECKOH (hopMylie, XapaKTep Cpeasl B
BOJIHBIX PAacTBOPAX HEOPTaHWUYECKUX COCIUHECHUHN, TUI KPUCTAJUTUYECKON
PEMETKH KOHKPETHOT'O BEIIECTBA,

packpbiBaTh cmbici llepmonmndeckoro 3akona J[. M. MennpeneeBa un
JEMOHCTPUPOBATh €ro IMOHUMAHKWE. OMUCHIBATh M XaPaKTEPU30BaTh
tabnmmunyio Qopmy [lepuoamueckolt CHCTEMBI XUMHWUYECKHX AJIEMECHTOB:
pa3nuvarTh TOHATHSA «TrjaBHas moarpynma (A-rpynma)y W «moOodHas
noarpynma (b-rpynma)», Mameie W OONBIIAE TEPHOMBI, COOTHOCHTH
0003HAUYECHUsA, KOTOPbIE MMEIOTCS B TMEPUOAMYECKON Tabmuue, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMH  CTPOCHHUS  aTOMOB  XHMHWYECKHUX
AMEMEHTOB (COCTaB W 3apsia  sapa, oOImee YHCIO SJICKTPOHOB W
pacmpeniesiecHine WX TO0 DJICKTPOHHBIM  CJIOSAM), OOBACHATH OOIITHE
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB 3JIEMEHTOB M WX COCJUHCHHU B
npeaenax Majiblx NEPUOJIOB M TJIABHBIX MOATPYMNN C YUYETOM CTPOCHUS HX
aTOMOB;

KJTacCH(PUIMPOBATh XUMHUUYECKHAE DJIEMEHTHI, HCOPTaHUUYCCKUE BEIECTBA,
XUMHUYECKHE peaknuu (10 YMCIy W COCTaBy YYaCTBYIONIUX B PEAKITHH
BEIIIECTB, MO TEIIOBOMY 3((eKTy, M0 U3MEHEHHIO CTETICHEH OKHCIICHHS
XUMHYECKUX HJIEMECHTOB);

XapaKTepHu30BaTh (OMHUCHIBATH) OOMMWE W CHenu(PUUecKre XHMHUYECKHUE
CBOMCTBA TPOCTBIX M CJOMXKHBIX BEIIECTB, MOJATBEPKIAad OMHUCAHUE
MpUMEpPAMH  MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMHAYECKUX PEAKIAM,

COCTAaBJIAITh YPABHEHHS AIEKTPOJATHYECKON JOUCCOLMALAM  KHCIIOT,
LIEJIOUEHN U COJIEN, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMeHa, ypaBHCHHS PEaKIWi, TOATBEPKIAIONIAX  CYIIECTBOBAHUE
TCHETHUECKON CBSI3M MEXK/Ty BEIIECTBAMH PA3JIMUHBIX KIIACCOB,
pacKpeiBaTh CYINTHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKITHi
MOCPE/ICTBOM COCTABJICHHSI SJICKTPOHHOTO OajlaHCa ATHX PEAKITU;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHUS XUMWYECKHX TIPEBPAICHUH B Pa3TUUHBIX
YCIIOBHSX;

BBIUHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO ¥ MOJISIPHYIO ~ MacChl
BCIIIECTB, MAaCCOBYIO JIOJIO XHUMHWYECKOTO »JJieMeHTa 1o ¢opMmylie
COCTMHCHUS, MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, TPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMHUUYECKON PEAKITHH,

coOMmoAaTh  MpaBWwia  MOJb30BAaHUSA  XUMHYECKOW  TOCydAod U
JadopaTOpHBIM  00OpYJIOBaHWEM, a TakkKe MpaBujia oOOpallieHus ¢
BCIIECTBAMHA B COOTBETCTBUM C WHCTPYKIHMAMH TIO BBITOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKAX OIBITOB MO TONYYCHUIO W COOMPAHHUIO
ra3000pa3HbIX BEMIECTB (aMMHaKa W YTJICKHCIIOTO Ta3a);

MPOBOJUTh  PEAKIWW,  TOATBEPKIAIONMAE  KAYECTBEHHBIH  COCTaB
PaA3TUYHBIX BEIIECTB. PACIO3HABATH OTBITHBIM MyTEM XJIOPHUA-, OPOMU-,
nomua-, kapOonart-, ¢ocdar-, cunmkar-, cynabdar-, THAPOKCHI-HOHBI,
KaTHOHBI aMMOHHUS W HMOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTAHUUECKHUX BEIIECTB,

MPUMEHSATH OCHOBHBIC OTIEPAIlMH MBICIMTEIIEHON AEATETHHOCTH — aHAJIN3
W CHHTE3, CpaBHEHHE, OO0O0OIEHWE, CHUCTEeMaTU3alliIO, BBIABICHUE
MPUYAHHO-CJICICTBEHHBIX CBA3CH — JI1 W3YUEHUS CBOWCTB BEMICCTB H
XUMUYECKUX PEAKIWN, €CTECTBCHHO-HAYYHBIE METOABl TO3HAHHUS —
HaOMIOICHUE, W3MEPEHWE, MOJICIMPOBAHUE, SKCIICPUMEHT (pPEabHBIA W
MBICJICHHBIH ).



TEMATWNYECKOE MNMJTAHNPOBAHWE

8 K/TACC
Konuuyectso 4yacoB
Ne HanmeHoBaHMe pas3fenos n ONeKTPOHHble (LM(pPOBbLIE)
KOHTpO/bHbIE MpakTuyeckune
n/n TeM nporpamMmebil Bcero obpasoBaTefibHble Pecypchbl
paboThbl paboThbl
Pasgen 1. NepBoHayasibHble XMMUYECKNE NMOHATUA
XuMns — BaxkHas obnactb
11 €CTeCTBO3HaHMUA K e ) Bubnnoteka LLOK
' NPaKTUYECKOWN AesATeNbHOCTM https://rn.edsoo.ru/7f41837c
yesioBeka
12 BeuwecTBa 1 XnMnyeckue 15 1 bubnuoteka LOK
' peakuun https://rn.edsoo.ru/7f41837c
VToro no pasgeny 20

Pasgen 2. BaxHelwne npeactaBuTeNIM HEOPraHNYeCKNX BELLECTB

Bosgyx. Kucnopog. NMoHatune bnénuoteka LLOK

21 06 oKCKaax ° https://rn.edsoo.ru/7f41837¢c
29 Bogopoga.lfMoHAaTtne o kncnortax g 1 Bnbnnoteka LLOK
n conax https://rn.edsoo.ru/7f41837c
23 Boga. Pacteopbl. MNMoHATHE 06 5 1 1 Bubnnoteka LLOK
OCHOBaHUAX https://rn.edsoo.ru/7f41837c
24 OCHOBHbIe Kflacchl m 1 1 bnénuoteka LLOK
HeopraHM4yeckKnx coeUHeHN https://rn.edsoo.ru/7f41837c
WToro no pasgeny 30

Pasgen 3. nepMOAMHECKMVI 3aKoH U lNepurnognyeckasa cuctema Xxmummnyeckmnx anemeHTos 1. 1. MeHpaeneesa. CTpoeHVIe aTOMOB.
XumMmmnyeckas csasb. OKNCNNTENIbHO-BOCCTAHOBUTE/IbHbIE peaKLunun


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

MepnognYecKnii 3aKoH 1
Mepuoanyeckas cucrema
XUMUYecKux anemeHTos A. U.
MeHpgene-esa. CTpoeHue aToma

3.1

XNUMKUYecKas cBsi3b.
3.2 OKucnuTenbHo- 8
BOCCTaHOBUTE/IbHbIE peakLum

WToro no pasgeny 15

Pe3epBHOe Bpems 3

OBWEE KONMMYECTBO YACOB 0
MPOrPAMME

68

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

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

bnénuoteka LLOK
https://rn.edsoo.ru/7f41837¢
bnénunoteka LLOK
https://rn.edsoo.ru/7f41837c


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

9 KJTACC

Ne n/n

Pasgen 1.

11

12

13

HanmeHoBaHue pasfesioB N TeM
nporpamMmbi

BewecTBO U XMMMYECKME peaKLnm
[MoBTOpEHUE 1 yrnybneHme 3HaHwi
OCHOBHbIX pa3fenoB Kypca 8 knacca
OCHOBHbI€ 3aKOHOMEPHOCTN XUMMNYECKNX
peakuui

JneKTponMTMYecKas guccounayms.
XMMUYECKMEe peakuumn B pacTBopax

NToro no pasgeny

Pasgen 2.

2.1

2.2

2.3

2.4

MNToro no

HemeTannbl U UX coeauHeEHNA

O6uaa xapaKTepucTmka XMMmMUYecKnx
anemMeHTOB YT1A-rpynnol. FanoreHsb

O6Lwan xapakKTepUCTKa XMMUYECKMX
anemeHToB Y1A-rpynnsl. Cepa u eé
COefiHeHns

O6LwWan xapaKTepmuCcTKa XMMUYECKMNX
aneMeHToB YA-rpynnbl. A3oT, hocdop n nx
coefiHeHUns

O6Lwan xapaKTepUCTKa XMMUYECKMX
anemMeHTOB IVA-rpynnbl. Yrnepog u
KPeMHUIA N UX COeUHEHNS

pasgeny

KonnyecTtBo yacoB

Bcero

17

25

KoHTpObHbIE
paboThbl

MNpakTuyeckue
paboThbl

ONeKTPOHHbIe

(undpoBeble)
obpasoBaTenbHble

pecypcbl

bnénuoteka LLOK
https://rn.edsoo.ru/7f41a636

bnénunoteka LLOK
https://rn.edsoo.ru/7f41a636

bnénuoteka LLOK
https://rn.edsoo.ru/7f41a636

bnénuoteka LLOK
https://rn.edsoo.ru/7f41a636

bunénuoteka LLOK
https://rn.edsoo.ru/7f41a636

bnénunoteka LLOK
https://rn.edsoo.ru/7f41a636

bnénuoteka LLOK
https://rn.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 NX coeguHEHNSA

3.1 O6uime cBoOCTBa METaNMOB

3.2 BaxkHeliline MeTannbl U NX COeANHEHNS

MToro no pasgeny

Pasgen 4. Xnumna n okKpyxarulaa cpega

4.1 BewecTBa 1 MmaTtepuanbl B XXU3HWN YenoBeka
WToro no pasgeny
Pe3epBHoe Bpems

OBLWEE KOJTMYECTBO YACOB MO NPOrPAMME

16

20

68

bnénuoteka LLOK
https://rn.edsoo.ru/7f41a636

bunénuoteka LLOK
https://rn.edsoo.ru/7f41a636

buénuoteka LLOK
https://rn.edsoo.ru/7f41a636

bnénuoteka LLOK
https://rn.edsoo.ru/7f41a636


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




MOYPOYHOE NMNMIAHNPOBAHUE
8 KNNACC

Tema ypoka

Mpeametr XMuUn. Posib XUMUN B KN3HU
yesioBeka. Tena un BellecTsa

lMoHATME 0 MeToAaX MO3HAHUA B XMMUN

MpakTuyeckas pabota Ne 1 «[lMpasuna
paboTbl B 1abopaTopuu 1 Npuémel
obpaLlieHunsa ¢ nabopaTopHbIM
obopyaoBaHueM»

UncTble BewlecTBa U cmecn. Cnocoobsl
pasgeneHuns cmecel

MpakTuyeckasa pa6ota Ne 2
«Pa3geneHve cmecei (Ha npumepe
OYNCTKWN MOBAPEHHON CONN)»

ATOMbI U MOJIEKY /bl

XUMUYeCcKne anemMmeHTbl. 3HaKU
(CMMBO/IbI) XMMNYECKNX 3N1EMEHTOB

MpocTble U CNOXHbIE BellecTBa

ATOMHO-MONEKYNAPHOE yYeHue

KonnyecTtBo 4YacoB

Bcero

KOHTpO/bHbIE
paboThbl

MpakTuyeckune
paboThbl

Jata
n3yyeHus

ONEeKTPOHHbIE

unpoBbIe
obpasoBaTe/ibHble

pecypchbl

bnénuoteka LLOK
https://m.edsoo.ru/ff0d210c

bnénuoteka LLJOK
https://m.edsoo.ru/ff0d227e

bnénuoteka LLOK
https://m.edsoo.ru/ff0d23dc

bnénuoteka LLOK
https://m.edsoo.ru/ff0d26ca

bnénuoteka LLOK
https://m.edsoo.ru/ff0d28c8

bunénuoteka LLOK
https://m.edsoo.ru/ff0d2a6¢c
bunénuoteka LLOK
https://m.edsoo.ru/ff0d2be8
bunénuoteka LLOK
https://m.edsoo.ru/ff0d2a6¢c

bnénuoteka LLJOK
https://m.edsoo.ru/ff0d2d50


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

1

12

13

14

15

16

17

18

19

20

21

3aKOH MOCTOAHCTBA COCTaBa BELLECTB.
Xumunyeckas hopmyna. BaneHTHOCTb
aTOMOB XMMUYECKUX 3/IEMEHTOB

OTHOCUTE/IbHAs aTOMHas Macca.
OTHOCUTe/IbHas MOMeKyspHas Macca

MaccoBas 40719 XMMUYECKOTO
3NeMeHTa B COejUHEHNN

Konunyectso Bewectea. Mosib.
MonspHaa macca

P un3nyecKme N XMMUYECKMe ABMEHNUS.
XumMunyeckasa peakums

MpuU3Haky 1 ycnoBus NpoTekaHus
XUMUYECKNX peakLunii

3aKOH COXpaHeHUs Macchl BELLECTB.
XMMUYeckKne ypaBHeHUs

BbluncneHmsa KonumyecTsa, Macchbl
BELLLECTBA N0 YPaBHEHUSIM XMMUYECKMNX
peakuui

Knaccmukaumns XMMmn4ecknx peakuui
(coefnHeHMA, pasnoXxeHus,
3aMeLleHunsl, 06MeHa)

M. B. JIOMOHOCOB — YYéHblli-
aHuuknoneancT. O6o6LEeHNE K
cucTeMaTunsaumns sHaHuin

KoHTponbHas paboTta Ne 1 no teme
«BellecTBa n XuMmnyeckne peakunm»

Bo3gyx — cmechk rasos. Cocrtas
Bo3ayxa. Kucnopog — 3/fieMeHT U

bunénuoteka LLOK
https://m.edsoo.ru/ff0d2eae

bnénuoteka LLOK
https://m.edsoo.ru/ff0d323c

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

bnénuoteka LLJOK
https://m.edsoo.ru/ff0d5230

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

bnénuoteka LLOK
https://m.edsoo.ru/ff0d3al6

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

bnénuoteka LLJOK
https://m.edsoo.ru/ff0d5708

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

bnénuoteka LLOK
https://m.edsoo.ru/ff0d40c4

bnénuoteka LLOK
https://m.edsoo.ru/ff0d4290

bnénuoteka LLOK
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
dusnyeckme n XMMmn4eckKme CBONCTBa
Kucnopoga (peakumm oKMCneHus,
ropeHue). NMoHATne 06 oKcuaax

Crnocobbl nofyyeHns Kucnopoga B
nabopaTopum ¥ NPOMBbILLIIEHHOCTMW.
[MpumeHeHne Kucnopoga

TennoBoi ahPeKT XMMUYECKON
peakumun, NOHATME O
TEPMOXMMUYECKOM YPaBHEHUN, 3K30- U
3HAOTEPMMYECKNX peakLmsix

Tonnuneo (He(Tb, Yrosib U MeTaH).
3arpssHeHue Bo3ayxa, Crnocobbl ero
npejoTBpaLLeHmns

MpakTuueckasa paboTta Ne 3 no Teme
«lMonyyeHne n cobupaHue Kucnopoaa,
M3y4eHune ero CBOWCTB»

Bogopos — 3nemMeHT 1 npocTtoe
BeLecTBO. HaxoxaeHue B npupoje
®un3nmyeckme N XuMmn4yeckme CBoKCTBa
Bogopoga. MNMpumeHeHne Bogopoaa

[MoHATME O KMCAoTax u consax

Cnoco6bl NonyyeHns BoAopoaa B
naboparopum

MpakTnyeckas pa6ota Ne 4 no teme
«lMonyyeHne n cobupaHue Bogopoaa,
M3y4eHune ero CBOWCTB»

bunénunoteka LLOK
https://m.edsoo.ru/ff0d4614

bnénuoteka LLOK
https://m.edsoo.ru/ff0d497a

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

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

bunénunoteka LLOK
https://m.edsoo.ru/ff0d4ae2

bunénunoteka LLOK
https://m.edsoo.ru/ff0d4dd0
bnénunoteka LLOK
https://m.edsoo.ru/ff0d4dd0
bunénunoteka LLOK
https://m.edsoo.ru/ff0d50d2
bunénunoteka LLOK
https://m.edsoo.ru/ff0d4dd0

bunénuoteka LLOK
https://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

MonspHbIli 06bEM rasoB. 3akoH
ABoragpo

BbluncneHns o6béma, Konu4yecTsa
BellecTBa rasa no ero M3BeCTHOMY
KONMYeCTBY BelecTBa NN 06bEMY
BbluncneHms 06bEMOB ra3oB Mo

YPaBHEHUIO peakLun Ha OCHOBE 3aKOHa
06bEMHbIX OTHOLLEHWIA ra3oB

dusnyeckme n XMMmn4yeckKme CBONCTBa
BO/bI

CocTaB OCHOBaHWiA. MoHATHE 06
NHANKaTopax

Bopa Kak pactBopuTenb. HacblWweHHbIe
N HEHacblLeHHble pacTBopbl. MaccoBas
[0/15 BellecTBa B pacTBope
MpakTuueckasa pabota Ne 5 no teme
«[1puUroToBneHne pacTBOpPOB C
onpegenéHHOM MaccoBOI fonei
pacTBOPEHHOrO BeLLEeCTBa»

KoHTposnbHas paboTta Ne2 no teme
«Kucnopog. Bogopos. Boga»
OkKcmapl: cocTas, Knaccugukaums,
HOMeHKaTypa

rMonyyeHne n XMMmn4YeckKne CBONCTBA
KWUCNOTHbIX, OCHOBHbIX Y aM()OTEPHbIX
OKCMAO0B

OcHoBaHMA: cocTaB, Knaccuhunkaums,
HOMeHKnaTypa

bnénuoteka LLOK
https://m.edsoo.ru/ff0d542e

bunénuoteka LLOK
https://m.edsoo.ru/ff0d55a0

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

bunénunoteka LLOK
https://m.edsoo.ru/ff0d587a

buénunoteka LLOK
https://m.edsoo.ru/ff0d59e2

bunénunoteka LLOK
https://m.edsoo.ru/ff0d5b40

bunénunoteka LLOK
https://m.edsoo.ru/ffOd5eba

bunénuoteka LLOK
https://m.edsoo.ru/ff0d6342

bunénunoteka LLOK
https://m.edsoo.ru/ff0d664e

bnénuoteka LLOK
https://m.edsoo.ru/ff0d664e

bunénunoteka LLOK
https://m.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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rMonyyeHne n XMMmn4YeckKne CBONCTBA
OCHOBaHWI

KucnoTbl: cocTaB, Knaccudukaums,
HOMeHKnaTypa

MonyyeHne 1 XMMUYecKme CBOCTBA
Kucnot

Conu (cpefHuve): HOMEHKNATYpa,
Cnoco6bl NoNyyYeHUs, XUMNYecKune
CBOWCTBa

MpakTuyeckasa pa6orta Ne 6. PelleHune
3KCNEepUMeHTaNbHbIX 3a4a4y no Teme
«OCHOBHbIe Knaccbl HeOpraHn4YeckKux
COEVHEHN»

["eHeTMYecCKada CBA3b MeXay Knaccamu
HeopraHn4eckmnx COG,EI,I/IHeHI/IVI

O606LWeHne N cnucTemaTm3aumns 3HaHW

KoHTposnibHas paboTa Ne3 no teme
"OCHOBHbIe Knaccbl HeOpPraHM4YeckKnx
coefuHeHNn"

MepBble NOMbITKM KnaccuduKkaumm
XUMUYECKUX 3/1eMeHTOB. MoHATHE O
rpynnax CXoAHbIX 3/1EMEHTOB

MepnognyecKnii 3aKoH 1
Mepnopunueckas cucTema XMMNYECKUX
anemeHTOoB . . MeHfeneesa

Mepropbl, rpynmnbl, MOArPYNMbI

bunénunoteka LLOK
https://m.edsoo.ru/ff0d67ca

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

bunénuoteka LLOK
https://m.edsoo.ru/ff0dfee2

bunénuoteka LLOK
https://rn.edsoo.ru/00ad9474

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

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

bunénunoteka LLOK
https://rn.edsoo.ru/00ad9cbh?2

bnénuoteka LLOK
https://rn.edsoo.ru/00ad9ela

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

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

bnénuoteka LLOK
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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CtpoeHune atomoB. CoCTaB aTOMHbIX
anep. N3otonsl

CTpoeHune 3NeKTPOHHbIX 060/104eK
aTOMOB 3/71eMeHTOB lMepuoanYecKo
cuctemsbl . . MeHpeneesa
XapaKTepuctuka XMMnyeckoro
371eMeHTa No ero NoNOXKEHUI0 B
Mepuognyeckoii cucteme 4. W.
MeHpeneesa

3HayeHue lMeproanYecKoro 3akoHa ans
pasBUTUA HayKn 1 npaktuku. . .
MeHpenees — y4éHblit, negaror u
rpaxgaHuH
AnekTpooTpuLaTesibHOCTb aTOMOB
XUMWYECKUX 31EMEHTOB

MoHHaa Xxmmunyeckasa CBA3b

KoBaneHTHaa nonapHasa XxuMmnyeckas
CBA3b

KoBaneHTHasd HenondapHaa XxuMmn4deckas
CBA3b

CTeneHb OKUCNEHUS

OKWCANTENbHO-BOCCTAHOBUTE/bHbIE
peakumm

OKucnuTenn n BOCCTaHOBUTENU

KoHTposibHas paboTa Ne4 no teme

bunénunoteka LLOK
https://rn.edsoo.ru/00ada342

bunénunoteka LLOK
https://rn.edsoo.ru/00ada6bc

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

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

buénunoteka LLOK
https://rn.edsoo.ru/00adaab8

bunénuoteka LLOK
https://rn.edsoo.ru/00adac34

bnénunoteka LLOK
https://rn.edsoo.ru/00adaab8

bunénunoteka LLOK
https://rn.edsoo.ru/00adaab9

bunénunoteka LLOK
https://rm.edsoo.ru/00adae28

buénunoteka LLOK
https://rn.edsoo.ru/00adb076

buénunoteka LLOK
https://rn.edsoo.ru/00adb076

bubnuoteka LOK


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

«CTpoeHne atoma. XvmMmnyeckas CBasb»

Pe3epBHbIii ypok. O606LLeHNE 1

06 cucteMaTusauns sHaHuin

67 Pe3epBHbIli YPOK. O6o6uLu,eH|/|e 7
cucteMaTmnsaumns sHaHuin

68 Pe3epBHbIli ypoK. O606LieHne ©

cucTemaTusalms 3HaHui

OBLWEE KOMMYECTBO YACOB 0
MPOrPAMME

68

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

bunénunoteka LLOK
https://rn.edsoo.ru/00adb33c

bunénunoteka LLOK
https://rn.edsoo.ru/00ad9ch?2

bunénunoteka LLOK
https://r.edsoo.ru/ff0d61c6


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

9 KJTACC

Ne
n/n

KonnyecTtBo yacoB

Tema ypoka KoHTpoNbHbIE
Bcero
paboThbl

Mepnoanyeckunii 3aKoH.
Mepuopgunueckas cucteMa
XUMNYecKnx anemeHtos . U.
MeHpeneesa

3aKOHOMEPHOCTY B M3MEHEHWM

CBOMCTB XMMUYECKMX 3/1EMEHTOB 1
nepBbIX TPEX NEpPUOA0B

Knaccudumkayms n HomeHknaTypa
HEeOpraHWYeCcKnX BELLECTB

Buabl XUMWYECKOI CBA3W U TUMbI
Kpuctannn4yeckux peLIJéTOK

KoHTponbHasa paboTta Nel no teme
«lMoBTOpPEHNE N yrny6neHne 3HaHWN 1 1
OCHOBHbIX pa3fenoB Kypca 8 knacca»

Knaccutukayma XuMmnyeckux
peakumii No pasIMYHbIM NpU3HaKam

MOHATME O CKOPOCTU XUMUNYECKON

peakuunun. NMoHATUE O TOMOTeHHbIX U 1
reTeporeHHbIX peakymax

MOHATME O XMMUYECKOM PaBHOBECUMN.
daKTopbl, BAUAIOLLNE HA CKOPOCTL 1
XUMUYECKON peakumm 1 NonoxeHne

MpakTuyeckune
paboThbl

[ata

N3y4yeHuns

ONEeKTPOHHbIe

ungpoBbIe
obpasoBaTeflbHble

pecypcbl

bunénunoteka LLOK
https://rn.edsoo.ru/00adb59e

bunénunoteka LLOK
https://rn.edsoo.ru/00adb6b6

bunénuoteka LLOK
https://rn.edsoo.ru/00adb7e2

bunénunoteka LLOK
https://rn.edsoo.ru/00adbac6

bunénunoteka LLOK
https://rn.edsoo.ru/00adbcb0

bnénunoteka LLOK
https://rn.edsoo.ru/00adbe9a

bnénuoteka LLOK
https://rn.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

XNMMNYECKOro paBHoBecus

OKMCNUTENbHO-BOCCTAHOBUTESIbHbIE bubnuoteka LLJOK
peakuunn https://rn.edsoo.ru/00adcade

Teopus aNeKTPONNTUYECKON
bubnuoteka LOK

nccoumaunmn. CunbHole n cnabble 1
A Huat https://rn.edsoo.ru/00adcd68
3NEKTPONUTHI
VOHHble ypaBHEHUA peaKLuii 1 bubnmoreka LIOK

https://rn.edsoo.ru/00add448
XVMUYecKne CBONCTBA KMCNOT U

OCHOBAaHWIA B CBETE NpeACTaBNEHNNA 1
06 3N1eKTPONNTUYECKON AnccolmaLmnm

bnénuoteka LLOK
https://rn.edsoo.ru/00add5d8

XuMn4yeckme cBOICTBa CONeli B CBETE
npegcTaBneHnin 06 1
3NEeKTPONMTUYECKOI gmccoumaymnm

bnénunoteka LLOK
https://rn.edsoo.ru/00add8b2

bunénunoteka LLOK
https://rn.edsoo.ru/00add9d4

bunénunoteka LLOK

MoHATME O TMAPONN3e Conei 1

O606ueHne N cucTemaTmsalns

1
3HaHWI https://rn.edsoo.ru/00addd12
MpakTnyeckas pa6orta Ne 1
bnénuoteka LLOK
«PeLleHne aKcrnepumMeHTanbHbIX 1 1

saza https://rn.edsoo.ru/00addbfa
»

KoHTponbHasa paboTta Ne2 no teme
«QNIeKTPONMTNYECKAS Anccounalms. 1 1
XVMMNYECKMe peakLmn B pacTBopax»

bunénunoteka LLOK
https://rn.edsoo.ru/00addec0

O6uLas xapaKTepucTUKa ranoreHoB.
Xumuyeckne cBoiicTBa Ha Nnpumepe 1
xnopa

bnénuoteka LLJOK
https://r.edsoo.ru/00addfe2

Xnoposogopos. CongHasa KMCNoTa, 1 bubnuoteka LOK


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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XUMUYECKME CBOICTBA, NOyyeHue,
npumMeHeHne

MpakTuueckasa paboTta Ne 2 no teme
«[MonyyeHne CONAHOM KUCNOTHI,
n3yyeHue eé CBONCTB»

BbluncneHuns no ypaBHeHMAM
XUMUYECKNX peakLmnii, ecnv oOAuH 13
peareHTOB AaH B U30bITKe

O6Lan xapaKTepUCTMKa 3/IEMEHTOB
VIA-rpynneol

ANNOTPOMHbIE MOAUGDUKAL MW CEpbI.
HaxoxaeHue cepbl 1 e coefMHEHWNI
B npupoge. XMMUYeCKne CBOMNCTBA
cepsl

CepoBofopos, CTPOeHMeE,
(hM3nyeckne N XMMUYECKNe CBOMNCTBA
Okcuabl cepbl. CepHasa Kuc/oTa,
(h3nMYecKne N XMMMYeCKne CBOICTBA,
npYMeHeHune

XnMunYecKne peakumu, nexatine B
OCHOBE MPOMbILLNEHHOro crnocoba
MONyYeHNs CEPHOWN KNUCMOTbI.
XUMUYECKOe 3arpsasHeHue
OKpyXXatoLiein cpefibl COeUHEHUAMM
cepbl

BbluncneHne maccoBoli J0MM BbIX04a
NMPOAYKTa peakumnu

O6uLas xapaKTepucTUKa 3NeMeHTOB

https://r.edso0.ru/00ade104

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

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

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

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

bnénuoteka LLOK
https://r.edso00.ru/00ade802

bunénunoteka LLOK
https://rm.edsoo.ru/00adea28

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

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

bnénuoteka 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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VA-rpynnbl. A30T, pacnpoctpaHeHune
B Npupoae, (hnsnyeckne u
XUMUYecKue CBolCTBa

AMMMaK, ero gpusnyeckme u
XMMWYECKME CBOWCTBA, MOMYYEHMNE U
NPUMEHeHMne

MpakTuueckasa paboTta Ne 3 no teme
«lonyyeHne aMMmnaka, n3yyeHue ero
CBOMCTB»

A30THas K1cnota, eé gpusnveckme u
XUMWYECKMe CBOICTBA

Mcnonb3oBaHMe HUTPATOB U COJIEN
aMMOHUS B KayecTBe MUHepPasibHbIX
ynobpeHnin. Xnummueckoe
3arpasHeHne oKpyXxarowien cpegbl
COeiIMHEHMAMM a30Ta

docgop. Okeug docgopa (V) u
(hochopHaa Kucnota, pusmyeckme un
XUMUYECKME CBOWCTBA, NOMyYeHUe

Wcnonb3oBaHue ¢ocgartos B
Ka4yecTBe MUHepPanbHbIX YA0OPEHWUIA.
3arpssHeHne NpUpPoOAHON cpeabl
thochaTamm

Yrnepoj, pacnpoctpaHeHue B
npupoge, MGU3nYeckKne n Xummyeckmne
CBOMCTBA

OkKcmabl yrnepoaa, nx usnyeckue un
XUMUYECKME CBOICTBA.

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

bunénuoteka LLOK
https://rn.edsoo.ru/00adf004

bnénuoteka LLOK
https://rn.edsoo.ru/00adf180

bnénuoteka LLOK
https://rm.edsoo.ru/00adf306

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

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

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

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

bnénuoteka 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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JKoniornyeckune npobniemsl,
cBfA3aHHble ¢ okcuaom yrnepoga (1V)

YronbHaa KUcaoTa u eé conun

MpakTuueckasa paboTta Ne 4 no Teme
"lMony4yeHne yraekMcnoro rasa.
KauecTBeHHas peakumsa Ha KapboHat-
noH"

MepBOHaYanbHble MOHATHSA 06
OpraHMYeckux BeLLecTBax Kak o
COeMHeHNaX yrnepoaa

KpeMHWiA 1 ero coefuHeHns

MpakTuyeckasa pa6orta Ne 5. PelleHune
3KcrnepMMeHTaNbHbIX 3aga4 no Teme
«BaxKHeiWw e HemeTan bl N UX
COefIHEHUNA»

KoHTponbHasa paboTta Ne3 no teme
«BaxHeiwmne HemeTanbl N NX
COEANHEHUN»

O6Lwas xapakTepucTnKa XMMnYecknx
31EMEHTOB — MeTa/l/oB.
MeTannuuyeckas cBsi3b u
MeTanmyecKas Kpuctanimyeckas
pelwéTka. ®Pu3mnyeckne CBONCTBA
MeTannoB

XUMUYecKne cBoiictsa MeTas/oB.

DNEKTPOXMMUYECKNIA pAaf,
Hanps>KeHWi meTannos

bnénuoteka LLOK
https://rn.edsoo.ru/00ae006¢

bunénunoteka LLOK
https://rn.edsoo.ru/00ae027e

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

bunénuoteka LLOK
https://rn.edsoo.ru/00ae080a

buénuoteka LLOK
https://r.edsoo.ru/00ae0bf2

bunénunoteka LLOK
https://r.edsoo.ru/00ae0e18

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

bunénuoteka 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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O6Lwume cnocobbl NonyyveHus
meTannos. Cnnaebl. BeluncneHunsa no
YPaBHEHUNSIM XUMUYECKNX peakL Ui,
€CNN OfJVH U3 PeareHToB COLEepPXUT
npumMmecu

MoHATME O KOPPO3UW METanIos

LLLenoYHble meTansbl

Okcuabl n rMApoKCcuabl HaTpua n
KannA

LLlenoyHo3eMenbHble MeTanbl -
KanbUnii 1 MarHuin

BaxHelilne coefMHeHNs KanbLus

O6006LLeHNe K cucTemaTmnsalms
3HaHWI

YKECTKOCTb BOAbI 1 CNOCOOLI €&
yCTpaHeHus

MpakTuyeckasa pa6orta Ne 6 no teme
")KBCTKOCTbL BOAbI M METOAbl eé
ycTpaHeHunsa"

ANOMUHWIA

AmMdoTepHble CBOWCTBA OKCKAA W
rmapokcmaa

Keneso
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OKcuabl, TMAPOKCUAbLI U CONKM XKenesa
(1) nxxenesa (1)

O6o06ueHne 1 cucTemaTmsalns
3HaHNiA

MpakTuyeckasa pabota Ne 7. PelleHune
3KCMepMMeHTaNbHbIX 3a4ay No Teme
«BaxHenwwne metannbl n nx
COEANHEHUN»

BblunMcneHnsa no ypaBHeHNAM
XUMUYECKNX peakLUii, ecnn oguH u3
peareHTOB AaH B U36bITKe Un
COZEPXXUT NpuMecu. BolumcneHus
MacCOBOM J0NW BbIXOAa NPOAYKTa
peakuunu

O6o06ueHne 1 cucTemaTmsalns
3HaHWI

KoHTponbHasa paboTta Ne4 no teme
«BaxHenwmne metannbl N nx
COoeAHEHUS»

BewiectBa 1 maTepuansi B
NMOBCEAHEBHOW XWU3HW YeloBeKa
XuUMunyeckoe 3arpasHeHue
OKpY>XatoLel cpefbl

Ponb xvmun B peLLeHum
3KONOrMYecKux npobnem
Pe3epBHbIli ypok. O606LLeHne 1
cucTemMaTm3aumns 3HaHuM

Pe3epBHbIli ypoK. O606LLeHne 1

bnénuoteka LLOK
https://rn.edso0.ru/00ae35e6

bnénunoteka LLOK
https://rn.edsoo.ru/00ae3de8

buénuoteka LLOK
https://r.eds00.ru/00ae1750

bunénunoteka LLOK
https://r.edso0.ru/00ae3f50

bunénunoteka LLOK
https://r.eds00.ru/00ae4270

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

bunénuoteka LLOK
https://rn.edsoo.ru/00ae0d0a

bnénuoteka LLOK


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

cucteMaTmnsaumns sHaHuin
Pe3epBHbIli ypok. O606LeHNE 1
cMCTEMATM3aLNS 3HAHWI

OBLWEE KOMTMYECTBO YACOB 10
MPOrPAMME

68

68

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

bnénuoteka LLOK
https://rn.edsoo.ru/00ad9ch?2


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

YUYEBHO-METOANYECKOE OBECIIEYEHHNE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIJ151 YUHEHUKA

METOANYECKHUE MATEPUAJIbI U151 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN

MHTEPHET



