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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00I1IIero 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOl paboueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIETIINH MPENoaBaHusl y4eOHOro npeameTa « XuMuUs»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Oa€T TpeACTaBICHUE O IENIX, OOleld CTpaTeruu
o0Oy4yeHUs, BOCIUTAHUS ¥ PA3BUTUS OOYUYaAIOIIUXCS CpPEJACTBAMH y4eOHOIO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MIPEAMETHOE COJIepKaHue,
peayCMaTpUBAET pACOPEACICHUE €ro IO KilaccaM U CTPYKTYPUPOBAHHUE II0O
pazgenaM M TeMaM MpOrpaMMbl MO XUMHHM, ONPEACISECT KOJIMYECTBEHHBIE U
Ka4e€CTBEHHbIC XapaKTePUCTUKU CoJIepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHUS] XUMHU C YYETOM  MEXIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
OCOOCHHOCTEHM OOydYarolIuXcsi, OMNpPEAeNIseT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOSHUSI OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a TakKe TpeOOBaHUM K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJiel u3y4eHus MmpeMeTa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYaIOIIETOCs 10 OCBOEHUIO
y4eOHOT0 coJiepKaHusl.

3HaHWE XHUMHH CIY>KUT OCHOBOM s (OPMHPOBAHUS MHPOBO33PEHHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM E€AMHCTBE MHUpPa, BAKHYIO
poJib UrparoT (GopMUpYEMbIE XUMHUEH TMPEACTABICHUS O B3aWMOIPEBPAIECHUIX
SHEPrUd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHHS TI00aIbHBIX
npoOjieM yCTOWYMBOTO Pa3BUTHUS UYEJIOBEYECTBA — CBHIPHEBOM, SHEPrEeTUUYCCKOM,
MUIIEBON U SKOJIOTHYECKOI 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peai3alliii  BO3MOXKHOCTEM /IS CaMOpas3BUTUA U
dbopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 00Mmel 1 (QyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
oOy4JalIuxcsi, HABBIKOB WX CAMOCTOSITEIFHOW  y4eOHOW JIEeATEeIhHOCTH,
AKCHEPUMEHTAJIBHBIX M MCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJWMBIX KaK B
MMOBCEIHEBHOM KMU3HM, TaK U B TPO(PECCHOHATEHOMN eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IVIS1a HA €AUHCTBO MPUPOAbI U YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POpMHUPOBAHUM €CTECTBEHHO-HAYUYHON IPAMOTHOCTH 00 y4arOIIUXCS;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-Hay4HbIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAaJ B 9KOJIOTHYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCS CHEUU(UKOM
COepKaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SABJSIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpaXkeHUEM 0a30BOM HAyKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 0OIIEro 0Opa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATUM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coaepkaHHs MPOTpaMMbl MO XUMHHU C(HOpMUpOBAHA Ha OCHOBE
CUCTEMHOro monaxona k e€ uzydeHuto. CojaepiaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN 0 XMUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATHH O XUMHUYECKOU
peakiuu. OO0 O3TH CHUCTEMBI CTPYKTYPHO OpPTraHW30BaHbl IO TPUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETHMUECKHUX MPECTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYE€HHsI KAK OCHOBBI BCET'O €CTECTBO3HAHMS;

— [lepuoanueckoro 3akoHa /I. 1. MeHnzaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBA3U;

— TpeCTaBICHUN 00 DIIEKTPOIUTHYECKOW JIMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUSA paCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPyroMmy, BBIONHAS (YHKIUKM OOBSICHEHHS M MPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IOJYUYEHHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XUMHH  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJCTABIEHUS] O XUMHAYECKON COCTABJISAIOIICH HAYYHOU KapTUHBI MHUPA B JIOTUKE
€€ CHUCTeMHOW NpPHUPOJIbI, LEHHOCTHOTO OTHOUIEHHWS K HAay4YHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XHMHUHU MOPOUCXOAUT C MPHUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKPYXKAIOMUNA MUpPH,
«buonorus. 5—7 knacce» u «duznka. 7 Kiaaccy.

[Ipy wW3ydeHWHM XUMHHM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHUW OCHOB
XUMHUYECKOW HAYKU Kak O0JACTU COBPEMEHHOI0 €CTECTBO3HAHUSA, MPAKTHUYECKON
NEATEIbHOCTU YEJIOBEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeamMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHUUYECKUX
3HAHUM — BaKHEUIIUX (PAKTOB, MOHSATUM, 3aKOHOB M TEOPETHUYCCKHUX IMOJTOKEHUM,
JOCTYMHBIX O00O0OIIEHNI MHMPOBO33PEHUYECKOrO0 XapakTepa, s3blKa HayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM TIO3HAHUS TPH HW3YYCHHUU BEIIECTB W
XUMHUYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX TPUMEHEHUH B Yy4eOHO-TO3HABATEIBHON U Yy4eOHO-HCCIEA0BATEIHCKOM
AESITebHOCTH, OCBOCHHMM TpPaBUJ OE30MacHOro OOpalleHHsl C BEIeCTBAMHU B
[IOBCETHEBHOM KU3HU.

[Ipy M3y4eHUM XMMHUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue I, KaK:

— (¢opMUpOBaHHWE WHTEIJICKTYyalbHO pA3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TNPUHSATHIO PEIICHUM,
CHIOCOOHO# aanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

— HampaBJIICHHOCTh OOydYeHHsT Ha CHCTEMaTHYeCKoe TMPHOOIICHHE
O0yJaroUMXcss K CaMOCTOSITEIIbHON MO3HABATEIBHON JESATEIBHOCTH, HAaYYHBIM
METOJlaM TIO3HaHWs, (HOPMHUPYIOIIUM MOTHUBALMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHne yCclIOBUM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YYaIOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATENHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), UMCIOIINX YHHUBEPCAIbHOEC 3HAYCHHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (¢opMmupoBaHue oOmEeld (YHKIUOHAJIBHOM M €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM 4YHUCJI€ YMEHUH OOBICHATH U OLCHUBATh SIBJICHUS
OKPY’KaoILEr0 MHUpa, WCIOJb3Yysl 3HAHUS U OMbIT, MOJIyYEHHBbIE NPU H3yUYEHUU
XHMUH, TPUMEHATh HUX IpH pEIIeHHH MpoOJieM B MOBCEIHEBHOH JXU3HU U
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y OOy4aroUIMXCsi T'yMaHUCTMYECKMX OTHOILIEHUH,
NOHUMAHUSl IEHHOCTM XMMMYECKUX 3HAHUU s BbIPAaOOTKH 3KOJOTHYECKU
11eJIeCO00Pa3HOro TOBEJAEHUSI B OBITY W TPYJIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTHUBAIMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMs OOILEYEIOBEUYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpO(WiIs U HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHUsI.

OOmiee YMCIO YacoOB, OTBEAEHHBIX JMJI H3YyYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 0011er0o oOpa3zoBanus, coctasiseT 136 gacos: B 8§ kimacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYanbHbIE XMMUYECKHUE IOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XHMHUS B CUCTEME HayK.
Tena w BemecTBa. PU3NMYECKHE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSHHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UUCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas ¢Gopmyna. BajleHTHOCT, aTOMOB XHMHYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocHuTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBas J0Ji1 XUMUYECKOTO JIEMEHTA B
COCMHEHHH.

KonuuecTBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBs3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemlecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUYECKHUE SBIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKINil (COeAMHEHUS, Pa3JIOKEHUS, 3aMeIlIeHHs, OOMEHa).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHbIM 00OpPYIOBAaHUEM, U3YUYEHHUE U OMHCAHHE
bU3UYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIECTB, HAOIOJCHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPAaCTHUPAaHHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJAbI) U XMMHUUYECKUX (TOPEHUE CBEYM, MPOKAJIUBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOMN) sIBJICHUM, HAOII0IeHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHMS XMMHYECKHUX peakiuil (pa3iokKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoAEHCTBUE Kele3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB PA3CIICHHUS] CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadus, MpoBEJIeHNUE OUYNCTKHA ITOBAPEHHOMN
COJIM, HAOIIOJEHUE W  ONHCAHUE  PEe3yJbTATOB  MPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE MOJEJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX ).

Ba:xHeiilue npeacTaBuTe M HCOPraHNYECKUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BemlecTBo. HaxoxkaeHue kuciiopoja B mpupone, (puanueckue M XUMHUECKUE
cBoiictBa (peakuuu ropenus). Oxcupawl. I[lpumenenune kucinopoaa. CrnocoOsbl



MOJIyYeHHs] KUCIOopoAa B Ja0OpaTOpud W MPOMBINUIEHHOCTH. Kpyrosopor
KHciopozaa B mpupoe. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit >P(GEeKT XUMUYECKON peakuuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, YCWJICHHE TapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — »nmemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Qunueckue W XUMHUYECKHE CBOWCTBa, TMPUMEHEHHE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pacy€Thl M0 XUMUYECKUM YPABHEHUSIM.

®dusnyeckue CBOMcTBAa BOAbl. Boxa kak pactBoputTenb. PacTBOpBI.
HaceblllieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJIE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCUJOB:  cosieoOpa3ytonie  (OCHOBHBIE, KHCIOTHBbIE, aM({OTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBa OKCUIO0B. [lonyueHne OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkmaTypa ocHoBaHui. Pu3NUEeCKME M XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUUYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHoctn MetamuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneid. @u3nueckue U XUMHYECKUE CBOWMCTBA COJICH.
[Tomyuenue comneil.

['eneTnyeckas cBsA3b MEXKAY KJIACCAMU HEOPTaHUUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumeHm:

KA4ECTBEHHOE ONPEAEICHUE COJIEPKAHUS KUCIOPOIAa B BO3AYyXE, MOJYUEHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHHS W
MpeKpameHuss ropeHus (moxkapa), O3HAKOMJIEHHE C oOpa3llaMu OKCHUIIOB H
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACIO3HABAHWE W W3YUYCHHE
CBOWCTB BOAOpoOJia (ropeHue), B3aumojcicTBue Bojoposaa ¢ okcujaoM menu (II)
(BO3MOXKHO HCIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPa3I[OB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pPAaCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C OMNPEICIEHHON
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBHE BOJBI C METAJIAMHU
(HaTprieM ©  KaiblieM) (BO3MOXXHO HCIIOJB30BaHUE BUIECOMATEPHUAIIOB),



uccieoBaHue 00pas3lOB  HEOPraHMYECKUX BEHIECTB PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C MeETaJUlaMH, PEAaKUUW HEUTpalu3aluu, IOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METalljla APYTMM U3 PacTBOpa COJM, PEIICHUE
AKCIIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHellue KIacChl HEOPraHUYECKHUX
COEUHECHUIY.

IHepuoanuecknit 3axkoH u Ilepumoauyeckass cucreMa XUMHYECKHX
iemenToB JI. WU. MenaeneeBa. CtpoeHue aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIacCCU(DUKAMK XUMHUYECKUX dJeMeHTOB. [loHsiTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3ytoT aMbOTEPHBIE OKCHJIBI
U TUIPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasl cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuogHas ¢ JJIUHHONEpUOAHAas  (GOpPMBI
[Tepunoguueckoit cuctembl xumuueckux snemeHToB [l. M. MenneneeBa. Ilepuonbl
u rpynnbl. PU3NUECKUN CMBICT TOPSAKOBOTO HOMEpPa, HOMEPOB Iepuoaa U
IPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aToMOB TMepBbIX 20 XUMHYECKHX 3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTa 110 ero nosoxkeHutro B [lepuoanyeckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajdyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue I[lepuoanueckoro 3akoHa u [lepuoandeckoil CUCTEMbI XUMHUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Haykd W npakTuku. [[. M. MeHneneeB — y4y€HbIM H
rpakIaHUH.

Xumuueckass cBs3b. KoBaneHTHas (MosisipHass W HEMOJISIpHAsl) CBS3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucieHusi.  OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIUU.
[Iporiecchl OkucaeHUs: U BOCCTAaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKIHI
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmnbnie ceaszu



Peanuzamus MeXnpeaMETHBIX CBA3CH NpU M3YYEHUM XMMUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJb30BaHWE KaK OOIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIOIIUXCS CUCTEMHBIMU JJIs1 OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAy4YHbIA (DAKT, TUIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiIacCupUKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuKa: MaTepusi, aToM, OHJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, a3, (U3MYECKUE BEIIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: poTocunTes, npixanue, orochepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKAs peakuusi

[Tepuonnueckuii 3akoH. [lepuoanueckasl cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX NEPUONOB, Kajus, KalblUsid M HX
COEMHEHUII B COOTBETCTBHUM C TMOJIO)KEHUEM JJIeMEHTOB B I[lepmoamueckoit
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BUJBI XUMHYECKOW CBSI3H. THIBI KPUCTATIUYECKHX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUECKHE
CBOMCTBA BEILIECTB, OTHOCSAIIMXCSA K PAa3JIMYHbIM KjlaccaM HEOPraHMYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaius XuMU4ecKUX peakinii Mo pa3InyHbIM MpHU3HAKaM (110 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIHUHU BEHIECTB, MO TEIIOBOMY 3(P(EeKTy, II0
M3MEHEHUIO CTENICHEH OKUCICHHSI XMMHUYECKHUX JIEMEHTOB, IO OOPATUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U dHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHUSI.

[lonsitTue o ckopoctu xumuyeckoil peakuuu. llonstue o0 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKUX peakiusX. [IoHITHe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. llonstue o xkarammse. [loHsTue 0 xumuueckom paBHoBecuu. MakTopsl,
BJIMSIIOIIME HA CKOPOCTh XMUMHUUYECKOM pPEAKIUM W TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peakuuu. CocraBnenue YpaBHEHUU



OKHUCJIUTENbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUYECKON TUCCOLUUALMU. DIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U CIA0bIe DJIEKTPOIUTHI.

Peakiiuu nonnoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii HIOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBaHMA MW coOJeil B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHATHE O TUAPOIIU3E COTEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;opua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKIuu
OT BO3JECHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHKUE DIJICKTPOIPOBOIHOCTHU
pacTBOpOB BEMIECTB, IMpollecca IUCCOIMAIIMU KHUCIOT, IIeJIoYed U  CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHACO MAaTE€pUANIOB), TPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TPOTEKAHUS  PEAKIMid  HOHHOTO  OOMeEHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3za, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUN
(ropeHue, peakiuu pasiIoKEHHs, COCUHEHUs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX pEaklUMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAJBHBIX 3a]1a4.

HeMmeTaJibl 1 MX COeIMHEHUSA

OO6mast xapakTepucTuka TaloreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHne W (PU3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XHMMHUYECKHME CBOWCTBA HA TNPUMEpPE  XJopa
(B3auMoOJEICTBUE C METalIaMH, HEMETaJUIaMH{, IIeJ04aMu). XJIOPOBOJOPOI.
CongHas KUCIIOTa, XUMHUYECKHE CBOICTBa, IMOJy4YeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA HAa OpPraHU3M YeEJIOBEKA. BakHeWIne XJIOpUIbl U UX
HaXO0X/CHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka smeMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHune M (Qpu3MyYecKue CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOAa U Cepbl. AJUIOTPOITHBIE MOIU(MUKAIINN KUCIOPOIa
U cepbl. XMMHUYECKHE CBOWMCTBa cepbl. CepoBOIOPOJ, CTpoeHHE, (U3HUECKHE U
XUMUu4eckre cBorcTBa. OKCHIBI CEepbl KaK MPEICTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecKue W XHMHYECKHE CBOWCTBAa (00mME Kak
MPEICTaBUTENST Kjacca KHCIOT W CHeNu(pUYECKue). XWMHUYECKHE pPEaKIuH,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CIOC00a MOJMYyYEHHS] CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KucaoThl. CoJin CEpHOM KUCIIOThI, KAYECTBEHHAS PEaKUrs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TpUPOJE. XUMHUUECKOE
3arpsi3HEHUE OKPYXKAIOIIeW Ccpellbl COCNMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 3JeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTENIEHU OKUCICHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U Xumu4eckue cBoiictea. KpyroBopot azora B mpupoje. AMMHAK, €ro
dbu3nUecKue U XMMHUUYECKUE CBOMCTBA, MoJyuyeHue U npuMeHeHnre. Colii aMMOHUS,
ux (pU3nyYecKue U XMMUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ ToJydeHue, PU3NYeCKUue U XUMUYECKHE
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENsI Kiacca KHUCIOT W crheruduyueckue).
Hcnonw3oBanue HUTpATOB MW COJied aMMOHHMS B KayeCTBE MHHEPAIbHBIX
ynoOopenuit. XuMHUUECKOe 3arpsi3sHEHNE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHHUE BO3AyXa, MOYBBI W BogoémoB). Docdop,
ajutoTporHbie Mogudukanuu Gocdopa, puznueckue M XMMHUYECKHE CBOWCTBA.
Oxcup dochopa (V) u pochopHas kuciora, pusndeckre U XUMUICCKUE CBOWCTBA,
nosrydenue. cnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTuka anemMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTCNEHHW  OKUCICHHS.  YTJEpPOaA,  aJJIOTPOITHBIC
Moau(UKaLMK, pPACHpPOCTpaHEHHE B TMpuponae, (U3UUECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriaepojaa, ux
¢uznueckre W XUMHUYECKHME CBOWCTBA, JEHCTBME HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHUE. DKOJIOTHYeCKHe MpOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumoresa T1yI00aJbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ cor, uX (Pu3nuecKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, STaHOJI, TJIUIEPUH, YKCYCHAsI KHCIIOTA).
[IpupongHbie HMCTOYHUKU YTIIEBOJAOPOAOB (Yrojb, NPUPOAHBIA Ta3, He()Th),
MPOIYKTHI WX TepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBINIJICHHOCTH.
[lonsiTue 0 OMONIOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBoJax — U UX
poii B OKM3HM 4YeEJOBEKa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyeckue U XUMHUUYECKHUE CBOWCTBA, MOJyYEHUE U
npuMmenerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
okcuge kpemuus (IV) m kpemuueBoit kuciore. CUIUKaThl, UX HCIOJb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeilline cTpouTelbHbIE MaTepHUalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, *ene300eToH. [IpobreMbl 0€30MacHOTO HCHOJIb30BaAHUS
CTPOUTEIBHBIX MATEPHUATIOB B IOBCEIHEBHOM )KU3HM.

Xumuyeckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAaUeCTBEHHBIX PEaKlMil Ha XJIOPUI-UOHBI U HAOIOJEHNE MMPU3HAKOB
WX TPOTEKaHWs, OMBITHI, OTpaxkaromue (U3NYECKHE W XUMHUUYECKHUE CBOICTBA
rajJjloreHOB M HUX COCIUHEHHN (BO3MOXKHO HCIIOJIb30BaHUE BHUJICOMATEPHAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TaJOTEHUJOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl W €€  COCOUHECHHSIMU  (BO3MOXKHO  HCIOJIb30BAHUE
BUJIeOMAaTepuasoB), HaOIOICHUE Tpoliecca OOyTrIIMBaHUS caxapa Moj JeHCTBHEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, M3YYCHUE XHUMHUYECKUX CBOWMCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KAaUeCTBEHHON peaKIuu Ha CyJb]aT-
MOH W HaOJI0JIeHHE Mpu3Haka e€ MPOTEKaHHs, O3HAKOMJICHHE C (pU3nuecKuMu
cBoMicTBamMu azora, ¢ochopa M UX COSAUHEHHM (BO3MOXKHO HCIIOIb30BaAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHWE W M3YYCHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakiMii Ha MOH aMMOHUS U ¢GochaT-uOH U U3yUeHHE MPU3HAKOB
UX TIPOTEKaHUs, B3aUMOJICHICTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yEHUE MoJeNen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, ¢yiepeHa, O3HAKOMIIEHUE C
IPOLECCOM  aJICOPOIIMM  PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM VYIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MojydyeHue, cOOMpaHue, pacro3HaBaHUEe U HU3y4YeHUeE
CBOMCTB YIJIEKHCIIOT'O ra3a, IPOBEJCHNE KauyeCTBEHHBIX peakluii Ha KapOoHaAT M
CWIMKAT-UOHBl W HW3yYEHHE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHHUE C
OPOJIYKIHUEN CUIMKATHOM TPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COCTUHEHU)).

MeTaJjibl M X COCAUHEHHS

OO61ast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxeHus B llepmommueckon cucreme xumuueckux a3nemeHroB J[. WM.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHne MeTaiioB. MeTtamindeckas CBSI3b U
METAJUIMYECKasi ~ KpHUCTa/lIMuecKass  peume€Tka.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHDKeHUH MeTaiioB. PU3NYECKre W XUMHUYECKHUE CBOWMCTBA MeTaiuioB. O01mue
crocoObl ToNy4yeHus MeTauioB. [IoHSATHE O KOPpO3MH METAalIOB, OCHOBHBIC
crnocoObl 3amuThl WX OT Koppo3uu. CmiaBbl (CTallb, YYTyH, JIOPaTIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJIoKeHUE B [lepruoamyeckon cucteMe XMMUYECKHUX
snementoB JI. M. MeHaeneeBa, CTpOCHHME WX aTOMOB, HAaXOXJEHUE B MPUPOJE.
®dusnueckue U XUMHYECKHUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKcuabl u



TUAPOKCHABI HaTpusa HW Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HX
COCIVUHEHHUN.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux sneMmeHToB 1. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXAeHue B rpupoje. Duznueckre 1 XMuMUUECKUE CBOMCTBA MarHus
u Kanblus. BaxuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: NIOJIO)KEHUE B [leproinueckoil CUCTEME XUMHUECKUX JIIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoXAcHUE B Ipuponac. Pusnyeckue u
XUMHUYECKHE CBOMCTBA alfOMUHMsI. AM(OTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3JIEMEHTOB [l.
N. MengeneeBa, CTpOEHHE aTOMa, HAXOXJE€HUE B mpupoae. DuU3MYECKUE U
XHUMHYECKHE CBOMCTBA Kene3a. OKCuabl, THAPOKCHABI U coiu xeresa (1) u xxenesa
(ITT), ux cocraB, CBOIMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumMeHm:

O03HAKOMJICHHE C o0pa3llaMd METAJIOB M CIUIaBOB, HX (PU3MUECKUMHU
CBOMCTBaMH, M3Yy4CHHE PE3yJIbTaTOB  KOPPO3UU  METaIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBUS OKCHAA
KaJIbLIUSIT M HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
UCCIIEIOBAHME CBOMCTB KECTKOW BOJBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HWCIIOJIb30BaHWE  BHJIEOMATEPUANOB), MPHU3HAKOB  IPOTEKAHMS
KAUYECTBEHHBIX PEAaKLHUM HA WOHBI: MarHus, KajabLMs, AJIIOMUHUS, LIMHKA, JKele3a
(IT) u xene3a (I11), meau (II), HaGmroneHNE M ONMMCAHUE TIPOIIECCOB OKPAITHBAHUSI
IUITAaMEHU HOHAMHU HATpUs, Kalud M KalblUs (BO3MOKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHU/IA ATIOMUHUS
U TUIPOKCHUA LIMHKA, PEIIEHNE DKCIIEPUMEHTAIbHBIX 3a/Ja4 110 TeMe «BakHenmue
METAJUIbI U UX COCUHEHUS.

XuMHS U OKPY KaIIas cpeaa

BemecTtBa m Marepuasibl B IOBCEIHEBHOM JKHM3HM 4YEJIOBEKAa. be3zomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. IlepBas momomp mpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3KOJIOTHYECKUX
mpooeM.

Xumuueckuit IKCnepumenm:

U3y4eHre o0pa3lloB MaTepUaoOB (CTEKIIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
Martepuaibl).

Mexcnpeomemuwie ceaszu



Peanuzanmst MEXNpeaMETHBIX CBS3€H NMpU W3YYCHHH XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIHOJb30BAaHUE KaK OOMMX EeCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAy4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KiIaccuPuKaius, MepuoJIUIHOCTh, HaOIIOACHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEpPEHUE, MOJCNb, SBJICHUE, NapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: MaTepus, aToOM, OSJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUYCCKUN 3apsj, MPOBOIHUKH,
MOJYNIPOBOJHUKHM, JTUDIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENOo, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, Ta3, paCTBOP, pACTBOPUMOCTD, KPUCTAIITMIECKAsI
peméTka, CIUiaBbl, (U3MUYECKHE BEIMYUHBI, SIUHUIIBI M3MEPCHHS, KOCMHYECKOES
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, nbIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpATbI, TOPHBIC IOPOJIHI,
MIOJIC3HBIC UCKOIIAeMbIC, TOIIJTUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHS [POI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHs] XUMUU B E€AMHCTBE Y4eOHOU u
BOCIUTATEIBHOMN AEATEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUNCKUMHU
COLMOKYJIbTYPHbIMU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMU, NPUHSATHIMU B
oOllecTBe MpaBWJIaMM U HOPMAaMHU TOBEACHUS M CIOCOOCTBYIOT MpoIleccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIUU 00YyUarOIINXCA.

JInuHOCTHBIE  pe3ydbTaThl  OTPaXAlOT  TOTOBHOCTH  OOYyYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTAMUA W
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUSI:

IIEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY
U HAy4yHOMY HACJEINI0, TMOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(pOpMaLHe o
NEPEIOBbIX JOCTHXKEHUSAX U OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCIIUTAHUS

NPEACTABICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIIeIOBATEIbCKONM, TBOPYECKOM W JIPYTHUX  BHJAAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM JAESITENIbHOCTH IpHU
BBIMIOJTHEHUN YYE€OHBIX, TIO3HABATENIbHBIX 3a7a4, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce ITOW y4yeOHOM JesITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEACHUE M IIOCTYIKH CBOMX TOBapHUIIEH C MO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUSL

MHPOBO33PEHUYECKUE NPEACTABIEHUS O BEUIECTBE M XMMUYECKOM PEAKLMU,
COOTBETCTBYIOIIMUE COBPEMEHHOMY YPOBHIO PAa3BUTHA HAYKH U COCTABIISIOIINE
OCHOBY JIJIsI TIOHUMAaHUSI CYITHOCTH HAYyYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKa C
MPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

II03HABATEIIbHBIE MOTHWBBI, HANPABJICHHBIC HA IMOJY4YEHUE HOBBIX 3HAHUW 10
XUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpbl, B TOM 4YHUCJIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPaBOYHOMN



JUTEPATYpPOH, JOCTYIMHBIMH TEXHUYSCKUMH CpPEICTBaMH HWH(OPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TIPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYyYCHHS B
JIATbHEUIIIEM;

4) dpopmMupoBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *W3HU, OCO3HAHUE TOCIEIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIOTPEOJIICHHS aTKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUH C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUI0 Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAY WU pe3yibTaTaM TPYAOBOW JEATCILHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHWH 110 XUMHUH, OCO3HAHHBIA BBIOOP
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUs C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) 3K0JI0OrM4€ecKOro BOCIIMTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOAEC KaK HMCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHMS, TOHUMAaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOICHUS
npaBmI 0€30MaCHOTO MOBEJACHUS TP paboTe C BEIIECTBAMH, a TAKKE B CUTYaIUAX,
YIPOKAIOIIUX 3IOPOBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, TMOJydaeMble TIPU U3YyUYECHUU XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYXAIOLIEH MPUPOJHOM CPEANOM, I MOBBILICHUS
YPOBHS  JKOJOTHYECKOM KYyJNbTYphl, OCO3HAHHS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH WX peHIeHUs MOCPEICTBOM METOJ0B XHUMUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW M COLIMAJIbHOM IIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe wMerampenqMeTHBIX pe3yJbTATOB BBLICIAIOT 3HAYUMBIC IS
dbopMupoBaHUST MHPOBO33pEHUS OOIICHAYyYHbIE TIOHSATHS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIS
WCITIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX Y4YEOHBIX MPEAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAHWW W3 3THX MPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O IIEITOCTHON



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OECHEeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHHUIO M OCYUIECTBIEHUIO Y4YEOHOMU
TSI TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbLHbIE YUeOHbIE 1eiicTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUHU
3HAHUMU: PAaCKPBIBATh CMBICI XMUMHUYECKUX TMOHSATUN (BBIICTSATH UX XapaKTEepHbIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JAPYTUMU TOHSTHUSMH), UCIOIb30BaTh
MOHSTHUS JJ1s1 0O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUN, BEIOMPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAaMU H3YyUYEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHbBIC, ICNYKTUBHBIE, 10 aHAJIOTHUH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMble B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJIEIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI D3JIEMEHTa), XUMHYeckass ¢GopMmylia W ypaBHEHHUE
XUMHYECKOW peakii — MPU PEHIeHUH Y4eOHO-TT03HABATENbHBIX 3a/a4, ¢ YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUYECKHX PEAKIUH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciaenoBare/ibCKue 1eCTBUSA.

YMEHUE MCIOJIb30BAaTh IOCTABICHHBIE BOIMPOCHI B KA4e€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KauecTBE OCHOBBI I (POPMHUPOBAHHS THUIIOTE3BI IO
POBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHHE ONbITa MO IUIAHWPOBAHUIO, OPraHU3AMU W TIPOBEICHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM Ipolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTatT, (OPMYIHPOBATH 0OOOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHMS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ undopmanmueii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM MPEACTaBICHUS, MOTYyYaEMYI0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEPKAHUS, CIPABOYHBIE
mocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPECUYMUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSITh PA3TUYHbIE METOJBl W 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEEeAEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJb30BaHUS PA3IMUYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Mpolecce ydyeOHOM W
UCCJIEI0BATEIbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOpPTAa HA COCTOSIHUE OKpPY’Karolled HPUPOIHOM
Cpelbl.

KoMmyHukaTHBHBIE YHHBEpCcAJIbHbIE yUeOHbIe 1eiiCTBHA:

yMEHHsS 3aJaBaTh BOMNpPOCHl (B XoJe Auanora W (Wiau) JUCKYCCHUU) TIO
CyLIECTBY  OOCyXJIaeMod  TeMmbl, (opMynupoBaTh CBOM  NPEIJIOKEHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEILHOM
JESTENbHOCTA B YCTHBIX M TNHCbMEHHBIX TEKCTaxX; JeNaTh MPE3eHTAINI0
PE3YJITATOB BBHIMOJHEHUSI XMMHUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOrO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM WU MCCJEAOBATENbCKOW  ACATEIBHOCTH  MNPU  PELICHUH
BO3HUKAIONIMX MpPOOJieM HAa OCHOBE Y4€Ta OOIIMX HMHTEPECOB M COIJIACOBAHMUS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBHIl, OIpENEICHUE KPUTEPUEB IO OIEHKE KauyecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIC YHHBepcaJibHbIe YUeOHbIe 1efiCTBUS:

YMEHUE CAaMOCTOSITEIIBHO OINPENENATh UEIN JEATEIbHOCTH, IUIAHUPOBATH,
OCYILIECTBIIATh, KOHTPOJIUPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEBHOCTD, BEIOMpATh Hanboee 3(hPeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
II0O3HABATEIBHBIX 3a/Ja4, CaMOCTOSTEIBHO COCTAaBISITh WIM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUU MPU BBINOJHEHUM 3aJaHUN C YYETOM
MOJTyYEHUs] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTax — BEUIECTBAX U PEaKIUsX,
OLICHMBAaTh COOTBETCTBUE ITOJIYYEHHOIO pe3yJibTaTa 3asBJICHHON LEIU, YMEHUE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX PE3YJIbTATOB [0 OCBOCHHIO OO0A3aTEIBHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYArOIIMMHCS Hay4HbIE 3HAHUSA, YMEHHUS MU CIOCOOBI



nedcTBuil, crnenuduyeckue I8 OpeAMETHOM o0macTu  «XUMHS», BHJbBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHMS, €ro  HHTEPHpPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOyuenus B 8 kiacce npeaMeTHbIE pe3yJibTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e pPacKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHUX MOHATHI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS. ¥ HEOJIHOPOJIHAS ), BaJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKas peaKkius, KiIacCUPUKAIUS PEaKiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKIUH 3aMEUICHUS, PEaKIUU
o0OMeHa, HK30- U SHJOTEPMUUYECKHE PEAKIINH, TEII0BON AP (DEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHasi OpOWTalb, PaJUYC
aToMa, XMMHUYECKasi CBS3b, MOJIApHAS U HEMOJISIpHAs KOBAJECHTHAsl CBS3b,
WOHHAsI CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIlECTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHSITHUH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e HCIOJB30BATh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBiieHUs (PopMyll
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENsATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHApPHBIX COETUHEHUSX,
CTENIeHb  OKHUCJEHHUS  DBJEMEHTOB B  OHMHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEOUHEHHM IO
dbopMynaMm, BHI XHUMHYECKOW CBsi3U (KOBajJeHTHasT W HOHHAasg) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cmbich Ilepumoguueckoro 3akona [J[. M. MeHnneneena:
JEMOHCTPUPOBATh IMOHMMAHHUE MEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUYECKHX JIEMEHTOB OT MX IojoxeHus B llepumoamyeckoit cucreme,
3aKOHOB COXPAaHEHHsS MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONUCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepumomnyeckoit
CHCTEMBl XMMHMYECKHX DJJIEMEHTOB: pa3JIM4aTh T[OHATHUS  «TJIABHAS
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y», maneie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMHUYecKux siaemeHToB [J[. .
MenzaeneeBa» C 4YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, 00llIee YHCI0 3JIEKTPOHOB
U pacrnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIIMPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBy YYAacTBYIOUIMX B PEAKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTy);

XapaKTepu30oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXXHOCTM MPOTEKAHUS XHWMHUYECKMX IPEBpPALICHUNA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIDHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHYECKON PEAKIINU;

IPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHOW JAEATEIbHOCTU — aHAIU3
U CUHTE3, CpaBHEHUE, 0000IIeHHE, CHCTeMATHU3aluio, KIacCU(UKAIUIO,
BBISIBIICHUE MPUYMHHO--CJIEJACTBEHHBIX CBSA3EH — ISl MU3yUYECHHUS CBOICTB
BEIIECTB M XHMHYECKHX PpEAKUUN, €CTECTBEHHO-HAYYHbIE METO/bI
MO3HAHUSI — HAONIOJICHHE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBUJaM  MOJB30BaHUS  XMMHYECKOM  TOCYIOH U
nabopaTopHbiM 00OpYyJOBaHUEM, a TakXKe TMpaBujiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUHUSIMU 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOUPAHHIO
ra3oo0pa3HbIX BEIIECTB (BOJOpPOAA M KHUCJIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB C OIPEAECIEHHON MAacCCOBOM JIOJIEW PaCTBOPEHHOTO BEILIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
PaCIIO3HABAHUIO PACTBOPOB LIEIOYEH M KHUCIJIOT C IIOMOLIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XUMUYECKUX TMOHSATHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMHUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  00BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTUYECKAsT HUCCOLMALNS, PEAKIUA HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBecHe, OOpaTUMble U



HEOOpaTUMBbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHE W  BOCCTaHOBJICHUE,
ajioTponus, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAs, MOHHAs,
METaJNINYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHMHYECKOW pEaKlUHWH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATUA U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIMKY JUIS COCTaBieHUs (Hopmyl
BEIIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA;

ONpPEAEATh BAICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAIJIECHKHOCTh BEIIECTB K
OnpeNeéHHOMY KJacCy COeIWHEHUH mo ¢GopmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsJl MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPraHWYECKUX COCIAMHEHUM, TUIT KPUCTATUTUMYECKON
pEeLIETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHWE: OINHUCHIBATH U XapaKTEepU30BaTh
Tabiuunyto Gopmy [leprmonnyueckoit CUCTEMBI XUMUYECKHX AJIEMEHTOB:
paznuyarh TOHSATUS «rjaBHas noAarpynmna (A-Tpymnma)» U «modouyHas
noarpynmna (b-rpynma)», Maneie U OoJblIM€ MEPUOJBI, COOTHOCHUTD
0003HaueHusl, KOTOpPhIE HMEIOTCS B TEPUOJUYECKON Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO DIIEKTPOHOB U
pacrpefielieHie HX 1O DJJIGKTPOHHBIM CJI0SIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUHN B
npeaenax MajlblX MEPUOJ0B U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (MO YUCIYy M COCTaBYy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(DEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEUIECTB, MOJTBEpPKIas OIKUCaHUE
npuMepaMy MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JTUCCOLMALMM  KUCIIOT,
LIEJIOYEHN U COJIEH, TOJIHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIHil, TMOATBEPKAAOIINX CYIIECTBOBAaHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIuii;
POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TPOTEKAHHS XMMHUYECKHUX TPEBpAIICHUNA B pPa3IUYHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJMIO XHMHYECKOTO DJJIeMEHTa 1o ¢opMmyle
COCIUHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEaKIIHH;

coOnoaTh  MpaBuja  MOJIB30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakkKe TMpaBwiIa oOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSAMH IO BBITIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OTBITOB IO TIOJYYCHHIO MW COOMpaHHIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KadeCTBEHHBI  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XIJIOpUI-, OPOMUI-,
noaua-, kKapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B
BOJIHBIX PACTBOpaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OIEpaIliU MBICIUTEIILHON JesSATEeIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, OOOOIIeHHe, CUCTEMaTH3alllI0, BBISBICHUE
PUYHUHHO-CIIEICTBEHHBIX CBSI3€M — 11 M3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIUH, eCTeCTBEHHO-HAYYHbIE METOAbl TO3HAHUS —
HaOJII0IeHNe, M3MEpPEHUe, MOJCIMPOBAHHUE, IKCIIEPUMEHT (peaslbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoJsnyecTBO 4acos
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHTpoabHbie IIpakTHuyeckue
n/m TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
Pazjnen 1. [lepBoHavaibHbIe XMMHYECKUE TOHSTHS
Xumusi — BaykHast 00J1aCTh

11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK

' MIPAKTUYECKON AEATEIBHOCTH https://m.edsoo.ru/7f41837c

YeJoBeKa

12 BemecTBa 1 xXumMmnueckue 15 1 bu6mmoreka [IOK

' peakuuu https://m.edso0.ru/7f41837¢c

Hroro no pazneny 20

Pa3nen 2. Baxkneiinue npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Bosznyx. Kucnopon. [lonsitue 6 bubmuoreka [IOK

' 00 oKcuIax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kuciorax 8 1 bu6mmoreka [IOK

' U COIIAX https://m.edsoo0.ru/7f41837¢
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHHMSX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJTacChl 1 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COECIUHEHUIN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoanyeckas cucrema xumudeckux 2j1emeHToB /1. U. MennesieeBa. CTpoeHHe aTOMOB.
Xumuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[Tepuonnueckuii 3aK0H U

31 [lepuoauueckas cucrema 7 bubmuoreka [IOK
' XUMHYECKHX diieMenToB JI. WM. https://m.edsoo.ru/7f41837¢c
Memnnene-eBa. CTpoeHue aroma
X .
3 2 OI/IMI/I‘-IGCKEUI C]iﬂ?zl) 8 BI/I6JII/IOTeKa I_[OK
' KHCITHTEIBHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHTCJIbHBIC PCAKITUN
bubmmoreka [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
p s 3 bu6mmoreka [IOK
C3CPBHOC Bpe https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KosmmmyecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHMe pa3/1esioB M TeM uugpoBbie
Ne n/m P Konrpoabubie | IIpakruyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nen 1. BemecTBO M XMUMHYeCKHE peaKIUH
11 [ToBTOpEHue u yriyoieHne 3HaHuN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/esioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuotexa [JOK
' peaknuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLIHAITHS. 8 1 1 bubnmuotexa [JOK
' XHUMHYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. Hemera/uibl M MX COCAMHEHUS
21 OO6mras xapaKTepuCTUKa XUMUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as XxapakTepruCTUKa XMMHYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa LIOK
' PyfisL. 6P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01as XxapakTepUCTUKAa XUMHUECKUX
2.3 BHC§CHTO§ VA-Ir) nbl. A30T, hochop u ux 7 1 bubmmorexa [IOK
' DYTHIRL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUs
OO1as xapakTepruCTUKa XMMHUECKUX
2.4 snemeHToB [VA-rpynmnel. Yriepon u 8 2 2 bubmotera [IOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25



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

Pa3gen 3. Merasiibl M X COEeAMHEHUSA

N bubnuotexa [JOK
31 Obmue CROHCTEA METAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuotexa [JOK
3.2 Baxneiime MeTaiuiel M X COE€QUHEHNS 16 httos://m.edsoo.ru/7f41a636
Wroro mo paznery 20
Paznen 4. Xumus v okpy:Kamoias cpeaa
41 B ek 3 bu6mmoreka [IOK
' CHIECTBA M MATCPUAIIBL B AKMIHH HEII0 https://m.edsoo.ru/7f41a636
Wroro mo paznery 3
PeseDBHOE BhEMs 3 bu6moreka [IOK
PBH p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
KoanuyecTBO 4acon DJIeKTPOHHDIE
Jara usyyeHus
Ne KounrtpoJsb IpakTuyec uu(ppoBbIe
Tema ypoka
n/u Bcero HbIE KHue oﬁpasonaTeﬂbﬂme
padoTsl padoThl MnaH Pakt pecypcbl
1 [Ipenmert xumuun. PoJib XMMUH B )KU3HU 1 01.09 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa ' https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 I1 1 04.09
OHSATHE O METOJaX IMO3HAHMS B XUMHUHU httos://m.edsoo.ru/ff0d227e
[IpaxTueckas padora Ne 1 «IIpaBuna
paboTHl B TaOOPATOPUU U TIPUEMBI bubnuoreka [IOK
3 1 08.09
oOparreHus ¢ J1abopaTOpHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»
Yucrtele BemecTBa  cMecH. CrocoObl bubnuorexa [JOK
4 3 1 11.09
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 15.09 bubmorexa HOK
& N PHMED ' https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubnuorexa [JOK
6 A 1 .
TOMBLH MOJICRYIIT 18.09 https://m.edsoo.ru/ff0d2a6¢c
XuMHYeCKUe dJIeMEHTBL. 3HAKU bu6mmoreka [IOK
7 1 22.09
(CMMBOJIBI) XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 II 1 25.09
POCTRIC | CHIOMILIE BECCTRa https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [IOK
9 A - 1 29.09
TOMHO-MOJIEKYJISIPHOE YUEHHE 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
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3aKOH IIOCTOSIHCTBA COCTaBa BEIISCTB.

bubmuoreka [JOK

10 Xumunueckas popmyna. BarmeHTHOCTD 02.10
Popwy https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHX DJICMCHTOB
OTHOCHUTENbHAS aTOMHAs Macca. bu6moreka [IOK
11 06.10
OTHOCHUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 707151 XUMHUYECKOTO 09.10 bu6moreka [IOK
DIIEMEHTA B COEINHEHUN ' https://m.edsoo.ru/ff0d350c
13 Konunuectso BemecTBa. MoJib. 13.10 bu6mmoreka [IOK
MonsipHas Mmacca ' https://m.edsoo.ru/ff0d5230
14 DOu3nvecKre 1 XUMUYECKHE SBJICHUSI. 16.10 bu6moreka [IOK
XuMHUYECKast peaKIus ' https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycaoBUs NPOTEKAHUS bubnuoreka [IOK
15 3 20.10
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHMS MacChl BEIIIECTB. bubnuoreka [IOK
16 23.10
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA II0 YPABHEHUAM XUMHUYECKUX 27.10 bubmorera [IOK
. P ' https://m.edsoo.ru/ff0d5708
peakuuii
Kiaccudukanus XuMrUaecKuX peaKkiui
18 (coemuHEeHMS, Pa3I0KEHUS 10.11 bubmmorexa LIOK
g P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeleHus1, o0OMeHa)
M. B. JIoMOHOCOB — y4YEHBIN- Bu6 10K
nonroTeKa
19 sHuuKIoneauct. O0o0IeHne u 13.11
H a Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHUI
20 KonTtponsHas padota Nel o teme 1711 bubnuoreka [LIOK
«BeliecTBa 1 XUMHYECKUE PEAKLIUN» ' https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CoctaB
21 yX 20.11 bubmuorexa [JOK

BO3ayxa. Kucinopos — anemMeHT u

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
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https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuecTBo. O30H

duznueckue U XUMHUYECKUE CBOIICTBA

bu6moreka [IOK

22 24.11
KHCIOPOAR (peakiiit OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
CrocoObI MOTYYCHHS KUCIIOPO/ia B
23 1a00paTopHu Zlqn OMI)IHIJ'IGHII-)IOI([:TI/I 27.11 bubmorexa HOK
patop p ' ' https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TemnoBoil a3pdexT xumMmuueckoit
o4 peaxiuu, IoHATHE O 0112 bubnuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- U ' https://m.edsoo.ru/ff0d4790
SHIOTEPMHYUCCKUX PEAKITUIX
TommBo (HeDTh, yroJib U METaH).
25 3arpsizHe ( e(bos . a, croco06 2 0 04.12 bubmorexa HOK
TPASHCHHE BO3AYXa, CIl prer ' https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAIICHHUS
[IpakTrueckast padota Ne 3 mo Teme
26 «[Tony4yeHne u coOMpaHue KUCIOpoaa 08.12 bubmmorexa [HOK
e . P poAa, ' https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe 111 bubnuorexa [JOK
BeniecTBo. Haxosxienue B mpupojie ' https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKue 1 XMMUYECKHE CBOIICTBA 1515 bubnuorexa [JOK
Bojiopoja. [Ipumenenue Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KUCIIOTAX U COJIAX 18.12 bubmotexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI TOMy4YeHHs BOJAOPOIA B 212 bubnuoreka [IOK
nabopatopuu ' https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «ITonyuenue u cobupanue BOJOpOa, 25.12

HU3YUCHHUC CTO CBOMCTBY

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
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM ra3oB. 3aKoH

bubmuorexa [JOK

32 29.12
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienns o0béMa, KOJIMYECTBA

33 BEIIIECTBA ras3a I10 €ro U3BECTHOM 12.01 bubmorera [IOK

B . Y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucienus o05EMOB ra3oB 110

34 ABHEHUIO PEAKIMM HAa OCHOBE 3aKOHA 15.01 bubmiorexa HOK
P B P . ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
du3nvecKrue 1 XMMUYECKHE CBOMCTBA bu6moreka [IOK

35 19.01
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmil. [lorsitue 06 2201 bubmuotexa [JOK
HHIMKATOpax ' https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HaceileHHbie

37 M HEHACHIEHHEIE pacTBOPEI. MaccoBas 26.01 bubmiorexa HOK

p PEL- ' https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTruueckast padota Ne 5 o teme

38 «IIpurotoBneHue pacTBOpPOB ¢ 2901 bubnuoreka [IOK
onpeneIEHHON MacCOBOM JT0JIeH ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBA»

39 KontponsHas padora Ne2 mo teme 02.02 bubnuoreka [IOK
«Kucnopoa. Bogopona. Boxa» ' https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KilaccupUKaIys, bu6mmoreka [IOK

40 05.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuenne u XuMHUYECKHE CBOMCTBA

41 KI/ICJ‘I}:ITHLIX OCHOBHBIX U aM(POTEpPHBIX 09.02 bubmorexa LIOK

’ p ’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, KIacCUpUKaIus, 12.02 bu6mmoreka [IOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonyueHue n XMMHYECKHUE CBOMCTBA bubmuorexa [IOK
43 . 16.02
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotst: cocras, knaccupukans, bubnuoreka [IOK
44 19.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XuMHUYECKHE CBOUCTBA 26.02 bubnuoreka [IOK
KHCIIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocof(ilfnon )eHI/ISI XI/IMI/I‘{szI/Ie 01.03 bubmorexa [IOK
_ yi ’ ' https://m.edsoo.ru/00ad9474
CBOMCTBa
[Mpaktudeckas padota Ne 6. Perrenune
AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6mmoreka [IOK
47 04.03
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
I'eneTnueckas CBsI3b MEXKTy KJIacCaMU bubnuoreka [IOK
48 . 07.03
HEOPraHWYECKUX COCIMHEHU https://m.edsoo0.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNEe ¥ cCUCTEMATH3aLUs 3HAHUHI 11.03
m H https://m.edso0.ru/00ad9ch2
Kontponbras padota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX 15.03 bubmmorexa [IOK
. P ' https://m.edsoo.ru/00ad9ela
COCAMHCHUI
[TepBbie MOMBITKH KIacCUPUKAITAN
51 XHMHYECKUX dJeMeHTOB. [ToHsTie o 18.03 bubmotexa [IOK
) ' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bu6mmoreka [IOK
52 [Iepuonnueckas cuctreMa XMMAYECKUX 22.03
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bu6mmoreka [IOK
53 Ilepuroipl, rpynmel, NOATPYIIIBI 01.04 1

https://m.edsoo.ru/00ada52¢c
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Crpoenue aromoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54 05.04
sanep. M3otonel https://m.edsoo.ru/00ada342
CrtpoeHue 3IIEKTPOHHBIX 000JI0YCK
. bubnuotexa [JOK
95 aToMoB aemMeHTOB [lepuonnueckoi 08.04
https://m.edsoo.ru/00adaébc
cucremsl JI. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA 110 €T0 IOJIOKEHUIO B 12.04 bubnuoreka [IOK
IMepuoauueckoii cucreme 1. M. ' https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leprnoandeckoro 3aKoHa Jis
57 pa3BuTHA HayKu U npaktuku. 1. 1. 15.04 bubnuoreka [IOK
MenneneeB — y4EHBIN, IEJArOT U ' https://m.edsoo0.ru/00ada96e
rpaxJIaHUH
DJIEKTPOOTPUIIATETLHOCTh aTOMOB bubnuoreka [IOK
58 19.04
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HNoHnHas xumudeckas CBs3b 22.04
https://m.edsoo.ru/00adac34
60 KoBanentnas nonspHasi Xumuyeckas 26.04 bubnuoreka [IOK
CBSI3b ' https://m.edsoo.ru/00adaab8
KoBanentHas HenossipHast XuMHuecKast bubnuoreka [IOK
61 03.05
CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 C 06.05
TEHEHb ORHCICHIA https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE 13.05 bubmuorexa [JOK
peakiuu ' https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 O 17.05
KHCIITEIH 1 BOCCTAHOBHTCHT https://m.edsoo.ru/00adb076
65 KonTtponsHas padora Ne4 o teme 20.05 bubnuorexa [LIOK
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«Ctpoenne atoMa. XMMHUUYECKasi CBSI3b)»

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

66 PesepBHeIit ypok. O000IICHHE H 1 24,05 bubnuotexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 KonTtponpsHas paboTta B paMkax 1 2705 bubnuoreka [IOK
IIPOMEKYTOYHON aTTECTALUH. https://m.edsoo.ru/00ad9chb2
68 PesepBHblit ypok. O600111€HNE U 1 58,05 bubnuoreka [IOK
cucTeMaru3anus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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9 KJIACC

KoymyecrBo yacon JIeKTPOHHBIE
JlaTa usyyeHus

Ne Kontpo uudposbie

Tema ypoka IMIpakTHuyeck
n/u Bcero JbHBIE Oﬁpa3OBaTeJ'II)HI)Ie

ue padoTsl
padoThl MnaH. daKr. pecypceel

[Ieproanueckuii 3aKoH.

1 [lepuoauueckas cucrema 1 05.09 bubnuoreka [IOK
XUMUYECKUX 31emMeHToB /. 1. ' https://m.edsoo.ru/00adh59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYCCKHX JICMCHTOB 1 07.09 bubmmorexa [TOK

) ' https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HoMeHKIIaTypa bubmuotexa [JOK

3 1 12.09
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunbel xumMudeckoi CBSI3U U THITBI bu6mmoreka [IOK

4 . 1 14.09
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1 19.09
OCHOBHBIX pa3JIeNioB Kypca 8 kiaccay

5 Kiaccudukanus XuMuaeckux 1 21.09 bubnmoreka [IOK
peaKuii MO pa3IMUYHbIM MPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IloHsITHE 0 TOMOT'€HHBIX U 1 26.09 bubmnorexa [JOK
P ) ' https://m.edsoo.ru/00adbe9a
TeTEPOrE€HHBIX PEAKIIMIX
[ToHaTHE O XUMHUUYECKOM PAaBHOBECHH.

8 DaxTopel, BIUIIOIINE HA CKOPOCTD 1 28.09 buGmorexa [JOK

PBL, N p ' https://m.edsoo.ru/00adc28c
XUMUYECKOHN PEaKINH U MOJI0KEHUE
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XHUMHUYCCKOT'O PaBHOBCCHA

OKHUCIINTEIIHFHO-BOCCTAHOBUTCIILHEIC

bu6moreka [IOK

9 03.10
peakuu https://m.edsoo.ru/00adcade
Teopust 3EKTPOIUTUIECKON
10 nccormanyu. CUIbHBIE U cl1a0ble 05.10 bubmorexa [JOK
A ) ' https://m.edso0.ru/00adcd68
AIEKTPOITUTHI
bu6moreka [IOK
11 HonHble ypaBHEHUS pEAKIIUNA 10.10
P peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE NPEACTaBICHUN 12.10 bubmorexa [JOK
pv ' https://m.edsoo.ru/00add5d8
00 AIIEKTPOIUTUICCKON JUCCOIUAITIH
XUMHYECKHE CBOMCTBA COJIEU B CBETE Bu6 LIOK
nonmoTexa
13 IpEeNCTaBIEHUN 00 17.10
pen . https://m.edso0.ru/00add8b2
ANIEKTPOJIUTHUYCCKON TUCCOIMAITAN
bu6mmoreka [IOK
14 TTousarue o rugpoanse cojeit 19.10
P https://m.edsoo.ru/00add9d4
15 O06o001IeHNEe B CHCTeMaTH3 IS 2410 bubnuorexa [JOK
3HAHUH ' https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 «Pemienue rkcriepuMeHTaIbHBIX 27.10 Eubmorexa HOK
p ' https://m.edsoo.ru/00addbfa
3a/1a9»
Kourponbnas padora Ne2 o teme
17 «BHeIIZT OJ'II/ITI/IIzIeCKa}I UCCOLUALIUA 07.11 bubmorexa LOK
p g AT ' https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKllui B pacTBOPax»
OO0111ast XapaKTEPHUCTHUKA TaJIOT€HOB.
18 XI/IMI/ILIeCIfI/Ie CBI())P'ICTBa Ha IpuMepe 09.11 Bubmiorexa OK
pHMEp ' https://m.edsoo.ru/00addfe2
xJopa
19 XnopoBojopoa. ComsiHas KUCIIOTa, 14.11 bu6mmoreka [IOK
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XUMUYECKHE CBOICTBA, MOJIyYCHHE,
MPUMEHEHUE

https://m.edsoo0.ru/00adel104

[Ipaktuyeckas padora Ne 2 o Teme

bu6moreka [IOK

20 «ITomy4yenune cOISIHOM KACIIOTHI, 16.11
- N . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berurcnenus o ypaBHEHUSM
21 XUMHUYECKUX PEAKIIUM, €CITA OJUH U3 21.11 bubmmorexa HOK
p ’ ' https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6rast XapakTeprucTHUKa HIIEMEHTOB 311 bubnuotexa [JOK
VIA-rpyrmst ' https://m.edsoo.ru/00ade64a
AJTOTPOTTHBIE MOJAM(PHUKAIIUN CEPHI.
23 Haxoxnenue cepsl v €€ coeAMHEHUI 5811 bu6moreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA ' https://m.edsoo.ru/00ade64a
cepbl
CepoBo10pO, CTPOEHHUE, bubnuoreka [IOK
24 . 30.11
(bu3UYecCKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bu3HUYeCKre 1 XUMUYECKHE CBOMCTBA 05.12 bubmmorexa [IOK
’ ' https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE PeaKllnu, JeKaIlre B
OCHOBE MPOMBIILIIEHHOTO criocoba
26 MOJY4YEHUS] CEPHOU KUCIIOTHI. 0712 bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE ' https://m.edsoo.ru/00adec8a
OKpYXarollel Cpeibl COeTMHEHUSIMU
cephl
97 Brruncienne MaccoBOM JOIHM BRIXOAA 11 bu6mmoreka [IOK
IIPOJYKTa peaKkuu ' https://m.edsoo.ru/00adec8a
28 OO1mas xapakTepUCTHKA JIEMEHTOB 14.12 bu6mmnorexa LIOK
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VA-rpynisl. A30T, paclipocTpaHEeHHE
B IIpHUpoJe, pu3ndecKue u
XUMUYECKHE CBOMCTBA

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

AmMHaK, ero pu3nIecKue u

bu6moreka [IOK

29 XUMHYECKHE CBOMCTBA, IIOJIYUYCHHUE U 19.12
v https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[Ipaktuyeckas padora Ne 3 mo Teme
30 «[Tony4yeHne aMmMHaKa, N3ydeHUE ero 21.12 bubmmorexa HOK
_ i > H3YH ' https://m.edsoo.ru/00adf180
CBOWMCTB»

31 A3OTHas KUCJIOTA, €€ GU3NIECKUE U 2612 bubnuotexa [JOK
XUMHYECKHE CBOMCTBA ' https://m.edso0.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHMSI B KAU€CTBE MUHEPAJIbHBIX Eut 1OK

nonmoTexa

32 oOpenuil. Xumuueckoe 28.12
YAobp . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKpYXKaloIIe cpeabl
COEIMHEHUSIMH a30Ta
Docdop. Oxcun hocdopa (V) n

33 Cpocgo pHa;I KI/Icng)Ta q:bpint(lec):lme u 09.01 bubmmorexa HOK

p o ' https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBONCTBA, MOJIy4eHHE
HcnonwszoBanue pocharos B

34 KaueCTBE MHUHEPATbHBIX YI0OpEHHIA. 1101 bubnuoreka [IOK
3arpsi3HEHUE IPUPOTHOM Cpeibl ' https://m.edsoo.ru/00adfc20
dhocharamu
VYrnepon, pacnpocTpaHeHue B

35 pu 1; Iel (Ilj)nsnzeCKie U XUMUYECKHE 16.01 bubmorexa LIOK

P P 7% ' https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxcuppl yrieposa, ux Gpu3ndeckue u 18.01 bubnmoreka [IOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOIeMsl,
CBsI3aHHBIC ¢ OKcHIoM yriiepoa (1V)

37 YronpHas KUCIOTa B € CoNn 23.01 bubamorexa HOK
' https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o reme
38 "[lonydeHue yriekucioro rasa. 25 01 bubnuoreka [IOK
KauectBennas peakiust Ha kapOoHaT- ' https://m.edsoo.ru/00ae027e
HoH"
[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KakK O 30.01 bubmmorexa OK
' https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwnii u ero coenquHeHMs 01.02
P . https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenne
SKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
41 . 06.02
«BaxHenmume HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS
Kontponbras padota Ne3 no teme
42 «BaxkHenmme HeMeTallJIbl U KX 08.02 bubmorexa HOK
' https://m.edsoo.ru/00ae0el8
COCIIMHEHUSD)
OO01as xapakTepUCTUKA XMMHUECKUX
3JIEMEHTOB — METAJUIOB.
Metannuueckas CBsI3b U bubmuorexa [JOK
43 13.02
METaIUIMYECKasi KpUCTAILINYEeCKast https://m.edsoo.ru/00ae103e
pemérka. dusnyeckue CBOMCTBA
METaJIOB
XHUMHUYECKUE CBOWCTBA METAJIOB. Bu6 110K
. nonuoreka
44 ONEKTPOXUMHUYECKUN P 15.02

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edso0.ru/00ae1156
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O0m1re cnocoObl MOTydIeHUS
meTtaoB. CiuiaBel. Berauciienus o

45 aBHEHUSIM XMMHWYECKHUX PEaKIUU 20.02 bubmmorexa [JOK
P DCAKHIH, ' https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
MIpUMeCcH
46 [ToHsTHE O KOPPO3UU METAILIOB 22.02 bubmorexa [JOK
PP ' https://m.edsoo.ru/00ae1278
bu6moreka [IOK
47 eJ1Io0 € MeTaJl 27.02
Llenotreie MeTame! https://m.edso00.ru/00ae14b2
48 OKcHIBI ¥ THAPOKCHJIBI HATPUS U 29 02 bu6moreka [IOK
KaJINA ' https://m.edsoo.ru/00ae14b2
[[lerouHO3EMENBHBIE METATUIBI — bubnuotexa [JOK
49 . . 05.03
KaJIbIIMA U Maroui https://m.edso0.ru/00ael5e8
bu6mmoreka [IOK
50 B i1 07.03
KHCHIIHIE COCAMICHHA Kb I https://m.edso0.ru/00ae15e8
51 O6061{16Hne U CUCTEMAaTH3aIINAA 12.03
3HAHUN
JKEcTkoCTh BOJIBI M CIIOCOOBI €€ bubnuorexa [JOK
52 14.03
yCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas pabota Ne 6 o Teme
53 "KEcTKOCTh BOABI U METOIBI €€ 19.03 Eubmorexa HOK
" ' https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
bubmuorexa [JOK
54 An 5 21.03
FOMITHIH https://m.edso0.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHJIA U 02.04 bubnuoreka [LIOK
TUAPOKCUIA ' https://m.edsoo.ru/00aelc64
56 Keneszo 04.04 bubmorexa OK

https://m.edso0.ru/00ae1d86
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Oxcupl, THIPOKCHIBL U COJIU JKEJe3a

bubmuoreka [JOK

> (1) u xemesa (1) 09.04 https://m.edso0.ru/00ae35e6
58 06061116HI/I€ Y CUCTEMaTH3aIHA 1104
3HaHUI
[Ipaktuyeckas padota Ne 7. Pemenue
JKCIIEPUMEHTAJIBHBIX 337a4 110 TEME bubnuoreka [IOK
59 3 16.04
«BaxHenmue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Boruncnenus no ypaBHEHUSAM
XMUMHUYECKUX PEaKIUi, eCI1 OJIUH U3
60 peareHToB JaH B U30BITKE WU 18.04 bubnuoreka [IOK
COIEPKUT IpuMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MaccoBOM JI0JIM BBIXOJa TPOAYKTA
peaxiuu
61 O606I{.{6HI/IG U CUCTEMAaTHU3AIIAA 23.04
3HaHUI
Kontponbhas padota Ned4 o teme
62 «BaxkHeime MeTamibl 1 uX 25.04
COCIMHEHUS
63 BemecTBa u Mmarepuaisl B 02.05 bubnmoreka [IOK
HOBCEIHEBHOM )KU3HHU UETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 07.05 bubnmoreka [IOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B periennn 14.05 bubnuoreka [LIOK
9KOJIOTHYECKUX MpolieM https://m.edsoo.ru/00ae4270
66 KonTponpHas paboTa B pamMkax 16.05 bubnuoreka [LIOK
IIPOMEKYTOYHOU aTTECTaLUU. https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o0mmenue u 21.05 bubnuoreka [LIOK



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

cUcCTeMaTu3alus 3HaHUI

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

68

PesepBHeIit ypok. O000IICHHE H
CHUCTEeMaTU3alUs 3HAHUI

23.05

bu6moreka [IOK
https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

68



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




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YHEHUKA

METOANYECKHUE MATEPHUAJIbBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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