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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 1Mo XMMHM Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa30BaHus COCTaBJICHA
Ha OCHOBE TpeOOBaHMU K pe3yabTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeIbHOU
IporpaMMbl OCHOBHOTO 001iero oOpasoBanus, npeactaBieHHbix B @I'OC 000, a
TaKke Ha OCHOBe (emepaibHOM pabouell MporpamMmbl BOCIHUTAHUS U C YYETOM
KOHLICTIIMA TPENofaBaHus Y4eOHOro mnpenMera «XUMHs» B 00pa30BaTENbHBIX
oprannsanusx Poccuiickon denepannn.

[Iporpamma 1o xuMuUM Aa€T MpEACTaBICHUE O LEJsAX, OOIel cTpaTeruu
oOy4eHHUs1, BOCIIUTAHUS U PA3BUTHUS 00YYAIOIUXCS CPECTBAMH YUYE€OHOTO MpeaMETa,
yCTaHABJIMBAET O0S3aTeIbHOE MPEAMETHOE  COJEpX,aHue, IMpeayCMaTpUBACT
pacupenesieHue ero Io KijaccaM M CTPYKTYpUPOBAaHHE IO pasjieiiaM M TeMaMm
IporpaMmMbl MO  XUMHUH, ONPEIEHSeT KOJIMYECTBEHHbIE U  KaueCTBEHHbIC
XapaKTEPUCTUKU COJEPKAHMSI, PEKOMEHIYEMYIO IIOCIEA0BATEIBHOCTD HW3YyYCHHUS
XUMUHU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JJOTUKH Y4eOHOTO
MpolIecca, BO3PACTHBIX OCOOEHHOCTEH OOy4YaromMXCs, ONPENEiseT BO3MOKXHOCTU
npeAMeTa Ui peanu3aludd TpeOOBaHW K pe3yibTaTaM OCBOEHHSI OCHOBHOWU
o0pa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMs, a TAKXKE
TpeOOBaHMIA K pe3ysbTaTaM 00yUYeHHUs XMMHUHU Ha YPOBHE IeJIe M3ydeHus IpeIMeTa
U OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIbHON JEATEIBbHOCTH OOYyYarolerocs Io
OCBOCHHIO Y4EOHOT0O COJEPKAHMUS.

3HaHWE XHUMHH CIIY>)KUT OCHOBOM i1  (OPMUPOBAHUS MHUPOBO33PEHUS
oOyuarolerocs, ero NpeACTaBICHUN 0 MaTepUaIbHOM €AMHCTBE MHUPA, BAXKHYIO POJIb
UrparoT GopMuUpyeMble XUMUEH TPE/ICTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUH U
00 D2BOJIOLMHU BEIIECTB B MPUPOAE, O MYyTSIX PELIEHUS TIOOAIbHBIX NpoodiieM
YCTOMYMBOI'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUYECKOM, MUIIEBOM WU
AKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3paBOOXPAHCHUS.

N3yuyenne xumunn:

CHOCOOCTBYET peajn3alui BO3MOKHOCTEN sl CAMOPA3BUTHUS U (POPMUPOBAHUS
KYJbTYpbI JINYHOCTH, €€ 0011el U (PYHKIUOHATBHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHME MBIIUICHUS U TBOPYECKHUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HABBIKOB UX  CaMOCTOSITENIbHOW  y4yeOHOW  JesATeNbHOCTH,
DKCIIEPUMEHTAILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MMOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIbHOCTH;

3HAKOMUT €O CHelU(PUKOW HAyYHOTO MBILUICHUS, 3aKJIaJblBa€T OCHOBBI
LEJIOCTHOTO B3IJIsIa HA €IUHCTBO MPHUPOJLI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanoM B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yYaIOLINXCS;

CrocoOCTBYeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HaHHSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKIIAJl B AKOJOTHUYECKOE
o0pa3oBaHUE 00YYAIOIITUXCSI.



JlanHble HampaBieHHs] B OOYYCHMHM XHUMHH OOECIEYMBAIOTCS CHELH(PHUKOMN
colepkaHusi ~ y4eOHOro  mpeaMeTa,  KOTOPbIA  SBISETCS  MEJaroruyecKu
aJanTUPOBAHHBIM OTpa)keHUEM 0a30BOM HAyKHM XMMHH Ha OINpPEACIEHHOM JTare e
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOIO O0IEro oOpa3oBaHUs OPUEHTHPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMBl MEPBOHAYAIBHBIX TMOHATHI XHMHH, OCHOB
HEOPraHWYeCKOM XMMHUM UM  HEKOTOPbIX  OTAEJIbHBIX 3HAYUMBIX  IOHATUN
OpPraHU4eCKON XUMHUHU.

CrpyKTypa conep)kaHus HporpaMMbl IO XMMHMHM C(HOPMHUPOBAHA Ha OCHOBE
CUCTEMHOT0 mnoaxojna K €€ mu3ydeHnto. ColepikaHue CKIIAJIbIBACTC M3 CUCTEMBI
MOHATUH O XMMHYECKOM 3JIEMEHTE U BEIECTBE U CHCTEMbI MOHATUN O XHUMHYECKOU
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYpHO OpPraHUM30BaHbl 1O IPUHLUITY
[IOCJIEOBATEIBHOTO PAa3BUTUS 3HAHMIM HA OCHOBE TEOPETUYECKHUX IIPEICTABIICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— ITepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMU CBSI3H;

— MPEACTABIIEHUH 00 3JIEKTPOIUTHUECKON TUCCOMAIIMU BEIECTB B pACTBOPAX.

Teopernyeckne 3HaHUS  PacCMaTpPUBAIOTCS HA OCHOBE  SMIIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOIO
YPOBHS K IPYroMy, BBIIOJHSS (DYHKIHMH OOBSICHEHUS U MPOTHO3MPOBAHUS CBOWCTB,
CTPOEHHUS U BO3MOXHOCTEW IMPAKTUYECKOIO IMPUMEHEHUS U MOJYYEHHUs H3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMmbl IO  XUMHHU  CIHOCOOCTBYET  (POpMUPOBAHUIO
IIPEACTABIICHUS] O XUMUYECKOW COCTABISIIOIIEH HAyYHOU KapTUHBI MUPA B JIOTHKE €€
CUCTEMHOW MPHUPOJBI, LIEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAaHHIO M METOJAM
NO03HaHUA B Hayke. M3ydeHne XMMuu IPOUCXOANT C MPUBJICYEHUEM 3HAHUI U3 paHee
M3YYCHHBIX Y4eOHBIX MpeaMeToB: « Okpyxatomuii Mupy, «buonorus. 5—7 kiacce» u
«®Dusuka. 7 knacey.

[Ipu M3yyeHun XUMUU NPOUCXOTUT (POPMUPOBAHKME 3HAHU OCHOB XUMUYECKOM
HayKd Kak 00JIaCTU COBPEMEHHOIO E€CTECTBO3HAHMS, MPAKTUYECKON NEATEIbHOCTH
YesloBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KYJbTYphl. 3ajadya y4yeOHOIO
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XMMUUYECKUX 3HAHUM — Ba)KHEHUIINX
(akTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX IOJIOKEHUU, TOCTYMHBIX 0000IIEHUN
MHUPOBO33PEHYECKOTO XapaKTepa, si3bIka HAyKH, B MPUOOIIEHUN K HAYYHBIM METOJIaM
MO3HAHUS NMPU U3YUYEHUU BEUIECTB U XUMHUYECKHUX peakuuil, B (HOPMUPOBAHUU U
pPa3BUTUU TMO3HABATEIBHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-II03HABATEIHHON U
y4eOHO-HCCIEeIOBATENIbCKON  JIeATEIbHOCTH, OCBOCHMHM TpaBWJ  0€30MacHOTro
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.



[Ipy m3ydyeHMH XMMHUU Ha ypOBHE OCHOBHOTO OOIEro OOpa3oBaHMsI Ba)KHOE
3HaYeHHe MPUOOPENN TaKUe 1, KaK:

— (¢opMupoBaHHWE HMHTEIUIEKTYaJdbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
caMO0Opa30BaHUIO, COTPYAHHMUYECTBY, CAMOCTOSITEIbBHOMY MPUHSATUIO PELICHUH,
CIIOCOOHOM alaliTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KHU3HU;

— HaNpPaBJIEHHOCTh 00YYECHUS HAa CUCTEMATHUECKOe MPHOOIEeHNE 00yYaIOIUXCS
K CaMOCTOSITENIbHOM MO3HABATEIbHOM JESITENbHOCTH, HAYYHBIM METOJaM TO3HAHUSA,
(opMUPYIOLIUM MOTUBALIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrnieyeHue YCIOBUM, CIOCOOCTBYIOIIMX HPUOOPETEHHIO O0YYaroIMMHCS
ONbITa Pa3HOOOpPA3HOM [EATENbHOCTH, IO3HAHMS W CAMOIO3HAHMs, KIIOUYEBbIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), HMEIOMIMX YHHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBaHue oO0med (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOMH
I'PaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBACHATH U OLICHUBATh SIBJICHUS OKPY>KAIOILIETO
MUpa, UCTIONIb3YS 3HAHUS U OTBIT, OJyYEHHBIC TTPU U3YUCHUH XUMUH, IPUMEHSITH UX
MIPH PEIICHUH TIPOOJIeM B TIOBCEIHEBHOM JKU3HU U TPYAOBOH EATEIHHOCTH;

— GopmupoBaHue y 00y4aronxcs T'yMaHUCTHUECKUX OTHOIICHUH, MTOHUMAaHUS
[EHHOCTH XUMHYECKHX 3HAHMM s BBIPAOOTKH SKOJIOTMUYECKH IIeIeCO00pa3HOro
HOBENIEHUS B OBITY U TPYJOBOU JIEATEIBHOCTH B LIETSAX COXPAHEHUS! CBOETO 3/J0POBBS
Y OKpY>Karolle NpUPOJHON CPENBL;

— Ppa3BUTHE MOTHBAllUM K OOYUYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO HU
CaMOBOCIIMTAaHHIO Ha OCHOBE YCBOEHHUSI OOLIEUETIOBEUECKUX LIEHHOCTEH, TOTOBHOCTHU
K OCO3HAaHHOMY BbIOOPY IPO(UIIs U HAIIPABIEHHOCTH JAJIbHENIIIETO 00yUEeHHUS.

OO111ee YnCiIo 4YacoB, OTBEIEHHBIX JUIsl M3YYEHUs] XMMHUU Ha YPOBHE OCHOBHOI'O
oOmero oOpa3oBanus, cocraBiger 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHauyajibHbIE XUMHYECKHE OHATHS

[Ipeamer xumuu. Ponb XUMUM B KM3HU yeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemecTBa. Gu3nyuecKrue CBONCTBA BEIIECTB. ATpEeraTHOE COCTOSIHUE BEIIECTB.
[lonsiTne 0 Merojax Mo3HaHWS B XUMHHM. HucTele BemiectBa M cMmecH. CrocoOsl
pa3aeIeHUs] CMECEH.

ATOMBI W MOJEKyJbl. XUMHUYECKHE DJIeMEHTbl. CHUMBOJBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClI0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas GopMyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA coOcTaBa BemlecTB. OTHOcHUTeNnbHAs aroMHasg macca. OTHOCHUTENIbHAs
MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMUYECKOTO DJIEMEHTA B COEIUHEHUU.

KomnyectBo BemecrBa. Monbs. MossipHas Macca. B3auMoCBsA3b KOJIM4YECTBA,
Macchl M 4MCIa CTPYKTYpHBIX €AMHMII BellecTBa. Pacuérel mo ¢opMyiam
XUMHUYECKUX COCTUHEHUN.

Ou3znyecKre U XUMHUYECKUE SBJICHHS. XUMUYECKas peakius U e€ MpU3HaAKH.
3aKOH COXpaHEHHsI MacChl BEHIECTB. XHMHUYECKue ypaBHeHuda. Kiaccuduxanus
XUMHUYECKUX peaKLni (COeTUHEHUS, pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYAOW, MpaBWJIAMH pabOThl B J1TA0OpAaTOpUH U
npuéMamMu oOpanieHusi ¢ J1abopaTOpHBIM O0OPYIOBaHUEM, M3YYEHHE M OIKCAaHUE
¢usznyeckux  CBOMCTB  0Opa3lOB  HEOPraHMYECKUX  BELECTB, HAOJIOJIEHUE
dusnueckux (MIaBjIeHUE BOCKA, TasHUE JIbJa, pACTUPAHUE caxapa B CTYIKE, KUTICHHUE
M KOHJIEHCAIMsl BOJbI) M XHMHUYECKUX (TOpeHHME CBEYM, MPOKAIMBAHHWE MEIHOMN
MIPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTOW) SBJICHUMN, HAOIIOJIEHUE U ONMCAaHUE
MPU3HAKOB  MPOTEKAaHWUsA  XMMHUYECKMX  peakuuid  (pas3jioxeHue  caxapa,
B3aUMOJEMCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwusi, pas3fio’KeHUE THAPOKCHAA
meau (II) mpu HarpeBanuu, B3auMozeiicTBue xene3a ¢ pactBopom cosu meau (II),
M3Y4YEHUE CIOCOOOB pa3/ieJIeHUus] CMECEH: C IMOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbIIapUBaHUE, AUCTWILIALUSA, XpomaTtorpadusi, MpPOBEACHHE OUYMCTKH MOBAPEHHOU
COJIU,  HaOMIOJEHWE W  ONHMCAaHUE  pPe3yJIbTaTOB  MPOBEIAEHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsSI MacChl, CO3[JaHUE MOJECIIEH MOJEKYJI
(1IapocTepKHEBBIX ).

BaskHeiinue npeacTaBuTe/ Il HEOPraHNYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopom — sneMeHT W HpocToe
BemiecTBo. HaxokneHue kuciaopona B MpHpoae, (U3MUECKHEe W XUMHUYECKHE
cBoiictBa (peakumu topeHus). Oxcunbl. Ilpumenenue kwucinopoga. CrocoOb!
MOJIyYEHHUsI KUCIIopo/ia B TabopaTopuu U MpoMbliieHHOCTH. KpyroBopot kuciopoa
B nipupoze. O30H — ajuioTporHas MoAU(pUKaIUS KUCIOPOAa.



TemnoBoii 3ppeKkT XUMUIECKON peakIni, TEPMOXUMUUYECKIE YPaBHEHUS, IK30-
U DHAOTEPMHUYECKUE peakluu. TOIUIMBO: yrojib M METaH. 3arps3HEHHE BO3/1yXa,
YCUJIEHHE MapHUKOBOTO 3(pekTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — snemeHT u nipoctoe BeniecTBo. Haxoxnenue Boaopoaa B MPUPOJE,
du3nUecKue 1 XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI notydeHust. Kucnorsl
U COJIH.

Monsipabiil 00BEM ra3oB. PacyéTel N0 XUMUUECKUM YPaBHEHUSIM.

Odusnueckne cBoucrBa BoAbl. Boma kak  pacrBoputrenb.  PacTBOpsI.
HacelllleHHBIE W HEHACBINIEHHBIE PAacTBOpPbl. PacTBOpUMOCTH BEMIECTB B BOJIE.
MaccoBasi 107151 BEIlIECTBA B PacTBOpPE. XMMHYECKHE CBOMCTBA BOAbl. OCHOBaHWS.
Ponp pacTBOpoB B npupoje U B KU3HU 4YesoBeka. KpyroBopoT BOJbI B HPHUPOJIE.
3arps3HeHue NpUpoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanus neopranuueckux coeaunenuid. Oxcuapl. Kiaccudukanus
OKCHJIOB:  cojieoOpasyromue  (OCHOBHBIE,  KHUCJOTHBIE, aM{(OTEepHbIE) U
Hecosneobpasyronue. Homenknarypa okcuioB. @u3nueckue U XUMUYECKHE CBOMCTBA
okcuaoB. [lomydeHrne OKCHIOB.

OcHoBanusa. Krnaccuukanuss OCHOBaHMIA: IMIENOYM M HEPACTBOPHUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHui. DPU3NUECKME M XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinoT. Puznyeckue u
XMMHUYECKUE CBOMCTBa KHCHOT. Panm axtuBHoctn wmetaiuioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Homenkinarypa coneil. OuU3nyeckrue W XHUMHUYECKHE CBOWCTBA COJIEH.
[Tomyuyenue couei.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KAuEeCTBEHHOE OIPENIEICHUE COAEPKAHUSI KUCIOPOJa B BO3AYXE, MOJy4YCHHE,
coOupaHue, pacro3HaBaHWE W U3YyYEHHE CBOWMCTB KHCIOpOja, HaOIoIeHne
B3aUMOJICHCTBUS BEIIECTB C KUCJIOPOJIOM U YCIOBUS BO3ZHUKHOBEHHUS M TIPEKPaICHUS
ropenus (moxapa), O3HaKOMJIEHHE ¢ oOpasllaMyd OKCUJIOB U OINKMCAHUE UX CBOWCTB,
MOJIy4eHue, cOOMpaHue, paclio3HaBaHUE U U3YYEHHE CBOWCTB BOAOpOAa (TOpEeHHE),
B3auMoJielicTue Boaopoda ¢ okcuaoM wmeaw (II) (Bo3MOXKHO HCIOJIB30BaHKE
BHUJICOMATEpUAJIOB), HAOIIOJICHUE O0Opa3lloB BEIICCTB KOJWYECTBOM 1 MOIb,
UCCJIeIOBAHUE OCOOEHHOCTEW PacTBOPEHHUS BEILIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEHEIIEHHONM MAacCOBOM JIOJIEM PacTBOPEHHOIO
BEIIIECTBA, B3aUMOJICHCTBUE BOJbI C METaIaMH (HaTpUeM M KajibliieM) (BO3MOKHO
WCIIOJIb30BAaHUE BUACOMATEPUAJIOB), HCCIENIOBaHWE OOpa3lloB HEOPTaHMYECKUX
BEIIECTB PA3JIMYHBIX KIJIACCOB, HAOIIOJCHUE W3MEHEHHS OKpPAacKd WHIUKATOPOB B
pacTBopax KHUCIOT W Iejiodel, uzydeHue B3auMmojehcTBusi okcupga menu (II) c



pacTBOPOM CEPHOM KHCJIOTBI, KHCJIOT C METaJUIAMHU, PEAKLIUN HEUTpaau3aluu,
MOJyYEHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOrO METauia JPYyTUM W3
pacTBOpa COJIA, PEUICHHUE SKCIIEPUMEHTANBHBIX 33]1a4 N0 Teme «BakHenme Kiacchl
HEOPTraHUYECKUX COEAUHEHUI.

IMepuognueckuid 3akoH U Ilepuoagnuyeckass cucremMa XUMHYECKHX
aaementoB JI. M. MenpgeneeBa. CrpoeHue aroMoB. XHUMHYECKAsl CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KJIAcCU(DUKAIMKM XUMUYECKUX dieMeHToB. [lonsTHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MICJIOYHO3EMEIbHBIE METalIbI,
raJIoreHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIEe 00pa3yloT aMPOTEepHbIE OKCUJIBI U
TUJIPOKCHUBI.

Ilepnogmueckuit 3akoH. Ilepmoanueckas cucTeMa XMMHYECKHUX IJIEMEHTOB /.
N. MenneneeBa. KopoTkonepuoanas u aiuHHonepuoaHas dhopmsl [lepuoandeckoit
cucreMbl xumuueckux oanemMeHToB JI. W. Menneneesa. Ilepuoasl W TpymmblL.
DU3NYECKUN CMBICT TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CocraB aToMHBIX saep. M3oronsl. Onexktponbl. CtpoeHue
ANEKTPOHHBIX  00O0JIOYEK aTOMOB  MepBbIX 20  XMMHUYECKUX  DJIEMEHTOB
ITepuomnueckoit cucremsl Jl. W. MengeneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHS paguyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHX CBOMCTB MO IPYIIIAM U MIEPUOJIAM.

3nauenue Ilepuomumueckoro 3axkoHa u Ilepuoandeckoll CUCTEMbI XUMHUYECKHUX
AJIEMEHTOB JUId pa3BuThs Hayku U npaktuku. . V. MenneneeB — yd€HbI U
rpakIaHUH.

Xumudeckass CBs3b. KoBasieHTHast (MOJsipHAas W HEMOJSIpHAsi) CBA3b.
DIJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenb okucieHusi. OKUCIUTEILHO-BOCCTAHOBUTENBHBIE peakunu. [Ipoueccsl
OKHCIICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3ydeHre oOpasloB BEHIECTB METAVIOB M HEMETAUIOB, B3aMMOJICUCTBHUE
TUIPOKCUAA IIMHKAa C pPacTBOPAMU KHUCJIOT M IIEJIOYEH, MPOBEAECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHwue, peakiu pa3IoKeHHs, COSTUHEHU).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXnpeAMETHBIX CBA3€M NpPU HM3YYEHHMM XUMHU B 8§ Kijacce
OCYIIECTBIISIETCSI Yepe3 MCIOIH30BAHNE KaK OOINX €CTECTBEHHO-HAYYHBIX TOHSITHH,
TaK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIS1 OTJEIBHBIX NPEAMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.



OOmme ecTeCTBEHHO-HAy4YHBIE TMOHSTHUS: HAY4YHBIM (DaKT, THIOTE3a, TEOpHs,
3aKOH, AaHaldW3, CHHTE3, Kiaccu(UKaIus, TMEePUOANIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICITUPOBAHKE, U3MEPECHHE, MOJICTb, SIBIICHHE.

®duzuka: Matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MUOH, HYKJIHU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, HJIEKTPUUYECKUN 3apsij, BEIIEeCTBO, TeJ0, O0BEM,
arperaTHOE COCTOSTHHE BEIIECTBA, I'a3, (PM3MYECKUE BEIMYUHBI, CTUHUIIBI N3MEPCHHS,
KOCMOC, TUTaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE MOPOIbI, MOJIE3HBIC
HCKOIaeMbI€, TOIIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BelurecTBo M XuMHUYecKas peakuus

[lepuonnueckuii 3akoH. [lepuonnueckas cuctemMa XMUMHYECKUX 3JIEMEHTOB Jl.
. MengeneeBa. CTtpoeHue aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYCCKUX DJIEMEHTOB TIEPBBIX TPEX MEPHOIOB, KaUs, KAJbIIUI U UX COCTUHECHUN B
COOTBETCTBHH C TOJIOKEHHUEM JJIEMEHTOB B [leproandeckoil cucreMe M CTPOCHHUEM
HX aTOMOB.

CrtpoeHue BeliecTBa: BHJBI XHMHUYECKOW CBSI3H. THUIBI KPUCTAUIMYECKHUX
pemETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THMAa KPUCTAUIMUECKOW PEHIETKU U
BHJIa XUMHUYECKOH CBS3H.

Knaccudukanus m HOMEHKIaTypa HEOPTaHWYECKHUX BEIIECTB. XHUMHUYCCKHEC
CBOMCTBAa BENIECTB, OTHOCSIIMXCS K pa3IMYHBIM KJaccaM HEOPTaHUYECKHUX
COCIMHEHUM, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMH4eCKuX peakiuii mo pa3inyHbIM MpU3HaKaM (10 YUCITY U
COCTaBY YYacCTBYIOUIMX B PEAKIIMU BEILECTB, 10 TEIIOBOMY (D (PEKTY, M0 U3MEHEHUIO
CTETICHEH OKHWCJICHUS XUMHUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, TO YYaCTHIO
KaTanu3aTropa). IK30- U SHJIOTEPMHUECKUE PEAKIIUU, TEPMOXUMHUUYECKIE YPAaBHEHHUSI.

[TonsitTue o0 ckopocTH XuMHuueckou peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XHMHUYCCKHX peakiusx. [IoHSITHE O TOMOTEHHBIX M TE€TEPOTCHHBIX
peakuusax. [lonstue o karanuze. [loHsTHE O XMMHUUYECKOM paBHOBecHH. DaKTOPHI,
BIUSIONMINE HA CKOPOCTh XHWMHUYECKOW PpEAKIUU ¢ TOJIOKEHUE XHUMHYECKOTO
paBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEaKIIUH, AIIEKTPOHHBIN Oaytanc
OKHCJTUTEIHPHO-BOCCTAHOBUTEIHLHOM peaKIum. CocraBieHue ypaBHEHUH
OKHCJIUTEIIPHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUA € KCIOJB30BAaHHEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopus >MEKTPONTUTUUECKONW NUCCOIMUANANA. DIEKTPOIUTHI M HEAICKTPOIUTHIL.
Karnonbl, aHnonsl. MexaHW3M AHCCOLMAIMM BEHIECTB C PA3IMYHBIMU BHUIAMH
XUMUYECKOH cBsi3u. CTeneHb aucconuanuu. CHIIbHBIE U CJIA0BIE DJICKTPOJIUTHI.



Peakiuu moHHOro oOMeHa. YCJIOBHS MPOTEKaHHUS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpAIEHHBIE HWOHHbIE ypaBHEHUs peakuuii. CBoWcTBa KHCIIOT,
OCHOBaHUU U COJIEl B CBETE MPEICTABICHHUI 00 3MEKTPOTUTHUECKON AUCCOIUAIIIH.
KauecTBeHHble peakiiuu Ha HOHBI. [loHATHE O THApONH3E CONEM.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJACISAIMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAUIOB W HEMeTauioB (rpadura u anmasa), CIOKHBIX BEIIECTB
(xJopuga HaTpusi), UCCIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOW pEaKIMH OT
BO3JICHCTBUSI PA3TUYHBIX (PAKTOPOB, UCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH PACTBOPOB
BEILIECTB, IIpollecca JAMCCOLMALMU KHUCJIOT, IIeJoued U cojeil  (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJAECO MAaTEPUATIOB), MPOBEICHHUE OMNbBITOB, WJUIFOCTPUPYIOLIIUX
MPU3HAKU NMPOTEKAaHUs PEAKLIU MOHHOrO oOMeHa (00pa3oBaHUE OCaJKa, BBIACICHUE
rasza, oOpa3oBaHHE BOJIbl), OMNbBITOB, WLIIOCTPUPYIOLIUX HPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX pEakUuil (FOpeHHe, peakUuuu pasjioKEHUs, COCIUHEHMUS),
pacno3HaBaHHE€ HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEakUui Ha
MOHBI, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aa4.

Hemeranibl 1 MX coeiMHEeHUA

OOmass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHue U (U3NYECKUE CBOMCTBA IMPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHYECKUE CBOMCTBA Ha MIpUMEPE XJIopa (B3aUMOJIEHCTBHE C
METaJUlaMHM, HEeMeTajUlaMH, Iuenodyamu). XiopoBoaopon. ConsiHas KHCIIOTAa,
XUMHUYECKHE CBOMCTBA, ITOJIyYeHUE, MPUMEHEHHE. [[eficTBHE X10pa U XJIOPOBOAOPOIA
Ha OpraHu3M 4YeJoBeKa. BaykHelme XJIopupl U UX HaXO0KIECHUE B IPUPOJE.

O6mrast xapakrepucTuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpOEHUSA
aTOMOB, XapakTepHble cTeneHu OokucieHus. CTpoeHne W (PuU3HYECKHEe CBOMCTBA
MIPOCTHIX BEILIECTB — KUCJIOPOJA U Cepbl. AJUIOTPONHbIE MOAU(PUKALIUYA KUCIOPOJA U
ceppl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOpOMA, CTpoeHue, ¢GU3MUECKHEe U
XUMHUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (U3HMYEeCKUEe U XMMHUYECKHE CBOMCTBA (0OUIME KaK MpEICTaBUTENs
KJlacca KHUCJIOT M crnenupuyeckue). XMMUYECKHE PEaKIMH, JiekKallhue B OCHOBE
MPOMBIIUIEHHOTO CHoco0a MOJy4YeHUs: CepHOMl KucloThl. Ilpumenenue cepHoU
kuciaotel. ConM CepHOM KHCIOTHI, KauyeCTBEHHAas peakuus Ha CyJab(ar-uoH.
Haxoxnenune ceppl M €€ COCAMHEHWW B MNPUPOJAEC. XHMHUUYECKOE 3arpsi3HCHUE
OKpYXalollel Cpe/ibl COeTMHEHUSIMU CepPbl (KUCIOTHBIE T0XKAM, 3arps3HEHUE BO3IyXa
U BOJOEMOB), CITIOCOOBI €ro MpeI0TBPaISHHUS.

OOmrast xapakTepucTuka dJeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHHSA. A30T, pacHpoCTpaHEHHE B MPUPOJE,
¢usnyeckue u XxuMuueckue cpoictBa. Kpyrosopor azora B npupoje. AMMHaK, €ro
¢u3nuecKkue U XMMUYECKUE CBOMCTBA, ModyyeHue U npuMeHenue. Conu aMMOHUS,



ux (pusnyeckne M XMMHUYECKHE CBOWCTBA, MpuMeHeHHe. KadecTBeHHas peakmus Ha
MOHBI aMMOHHUS. AB3OTHAsl KHUCJIOTa, €€ TOJIyueHHe, (PU3NYECKHEe W XUMUUYECKHE
cBoiicTBa (OOIME Kak TMPEACTAaBUTENS Kjacca KUCIOT W  chenuduaeckue).
Hcnonb3oBaHrue HUTPATOB U COJIEH aMMOHUS B KaueCTBE MUHEPAIBHBIX yIOOPEHUM.
XVMMHUYECKOE 3arps3HEHUE OKpPYXalolleld cpeibl COCAMHEHUSMHU a30Ta (KUCIOTHBIC
TOKIM, 3arps3HEHWE BO3MyXa, IMOYBHI W BojoémoB). dDocdop, ammoTpomHbIe
moaudukammu pochopa, puzndeckue u xummudeckue cporctra. Okeun dpocdopa (V)
u ¢dochopHas kuciora, (UMUYECKUE U XUMUYECKHUE CBOMCTBA, MOJIyYCHHE.
Ncnons3oBanue pochatoB B kauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mas xapakrepucTuka 3yeMeHTOB I[VA-rpynmnbel. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHBIC CTETICHU OKWCJICHHS. YTIIEPOJI, aJUIOTPOITHbIE MOAN(DUKAIIHH,
pacmpocTpaHeHuEe B MPUPOJE, (PU3NUECKHE W XUMHUYECKHE CBOWCTBA. AACOpOIus.
Kpyrooport yriepona B npupojie. OKCHabl yriaepoaa, ux GU3ndeckue U XuMUYECKHue
CBOMCTBA, JEHCTBUE HA JKUBBICE OPraHU3Mbl, TOJy4Y€HHE U MPUMEHEHUE.
Dxoyiornyeckue mpoOJieMbl, CBsi3aHHBIE C okcugoM yriepoaa (IV), rumoresa
100aJbHOTIO MOTEIVICHUs KJIMMaTa, MapHUKOBBIN 3P (dekT. YronpHas KUCIOTa U €€
comd, WX (U3MYECKHe W XUMHUYECKHE CBOWCTBA, IIOIYYCHHE M TPHUMCHCHHE.
KauectBennas peakuusi Ha KapOoHaT-uoHbl. Mcmosb3oBaHue kapOOHATOB B OBITY,
MEJUIMHE, MPOMBIIIJICHHOCTH U CEITbCKOM XO035UCTBE.

[TepBoHavyaIbHBIE TIOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCIWHCHUSX
yriepoaa (MeTaH, 3TaH, TWICH, alleTUIICH, 3TaHOJI, TJIUIEPUH, YKCYCHasl KUCJIOTA).
[IpupoHbIe UCTOYHUKHU YTIIEBOJOPOJOB (YroJib, IPUPOIHBIN Ta3, HEPTH), TPOTYKTHI
ux mnepepaboTku (OEH3WH), WX POJb B OBITY M NPOMBIIUIEHHOCTH. [loHsTHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: )KHUPax, OeNKax, yriaeBoJax — U UX POJIH B KU3HU
yejoBeka. MaTtepuaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COCTUHEHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IIOJIyYCHHE U
npumeHenue. CoeauHeHus: KpeMuus B ipupoze. Obmue npeacTaBieHuss 00 OKCcHie
kpemaust (IV) m kpemuueBoit kucinore. CHIMKAThI, UX HCMIOJIb30BaHUE B OBITY, B
MIPOMBINUICHHOCTH. BakHelilne CTpouTENbHbIE MaTepualibl: KepaMuKa, CTEKIIO,
LIeMEeHT, OeToH, keyne300eToH. [IpoOiembl  Ge30MacHOrO  MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe OOpas3IloB HEOPTraHWYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI,
IIPOBEICHUE KAYSCTBEHHBIX PEAKIIUH Ha XJIOPHUJI-UOHBI ¥ HAOJIFOICHHE TIPU3HAKOB UX
IIPOTEKAHMS, OBITHI, OTPAKAMOIIHE (DU3UICCKUE W XUMUICCKHIE CBOMCTBA rajOreHOB
U UX COCAMHEHUH (BO3MOXHO MCIOJb30BaHUE BHUICOMATEPHAIIOB), 03HAKOMIICHUE C
oOpasiiaMu  XJIOpUAOB (TaJOTEHHUIOB), O3HAKOMJICHHE C oOOpas3liamMu cepbl U €
COCMMHEHUSIMU  (BO3MOXKHO HCTIOJB30BAaHHE BHUJEOMATEpUAIOB), HaOI0IeHNE
nporiecca OOyriuMBaHUsA caxapa Ioj JEHCTBUEM KOHIEHTPUPOBAHHOW CEPHOM



KHUCIIOTBI, HW3Y4Y€HHE XHMHUYECKHX CBOWCTB pa30aBICHHONW CEpHOM KHCIOTHI,
MIPOBE/ICHHE KAYECTBEHHOW peakiuu Ha CyibhaT-uoH M HAOIIOeHNE MPU3HAKA €&
MpOTEKaHus, O3HAKOMJICHHE C (PM3MYECKMMHU CBOWCTBaMHU a3oTa, (ochopa U ux
coeIMHEHUN (BO3MOXXHO HMCIIOJIb30BaHHUE BHIEOMATEpHaioB), 0Opa3iaMu a30THBIX U
dbochopHbIX yaoOpeHUid, IOJIyuyeHHe, COOMpaHHe, paclo3HaBaHWE W U3YUYEHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KAaYeCTBEHHBIX PEaKINii Ha MOH aMMoHus U (pocdart-
VWOH U W3yYECHUE NMPU3HAKOB UX MPOTEKAHUS, B3AUMOJCUCTBUE KOHIIEHTPUPOBAHHOU
AQ30THOM KHCJIOTBI € Meapl0 (BO3MOXKHO HCIIOJIb30BaHUE BHECOMATEPHAIIOB),
U3yYeHHUE MOJeliell KPUCTAIUIMYECKUX PEemETOK anmasa, rpadura, QysuiepeHa,
03HAKOMJICHHE C IPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM
yraéM U YCTPOWCTBOM MPOTHBOTA3a, TMOJydeHHE, COOWpaHWe, pacro3HABAHHUE H
W3y4YCHUE CBOMCTB YIJIEKMCIIONO Ta3a, IMPOBEIACHHUE KAYECTBEHHBIX pEAKIUMN Ha
KapOOHAT M CUJIMKAT-UOHBI U M3YUYCHUE NMPU3HAKOB UX MPOTEKAHUS, 03HAKOMIICHHUE C
IPOAYKLIMEN CHIIMKATHOM NPOMBINUIEHHOCTH, PELICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4
1o TeMe «BaxkHene HeMETalJIbl U UX COSTUHEHUS.

MeTajuibl 4 UX COCAMHEHMS

OO0m1as XxapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIJIOB HAa OCHOBaHUU HUX
nonoxeHus B Ilepronnueckoit cucreme xumuueckux 3iemeHToB Jl. M. Menneneesa
U cTpoeHus aToMoB. CTpoeHHE METAIIOB. MeTtaiuinueckasl CBsI3b U METaJUIMYeCKas
KPUCTAJUINYECKAsl pPEETKA. OJEKTPOXUMHUUYECKUN PSAI HANPsHKEHUHM METAIIIOB.
duznyeckue U XUMHUUYECKHE CBOMCTBa MeTauioB. OOmme crnocoObl MOJTYy4YEHUS
meTaioB. [loHATHE O KOPpPO3WM METAJIOB, OCHOBHBIE CHOCOOBI 3alUTHI MX OT
koppo3un. CruiaBbl (CTallb, YyTr'yH, AIOPAIIOMUHUMN, OpOH3a) U WX MPUMEHEHUE B
OBITY ¥ IPOMBIIILJIEHHOCTH.

[[lenounsie MeTamibl: MoJIokeHUE B llepronnyeckoil CUCTEME XMMHUYECKUX
anemeHtoB J[. M. MenaeneeBa, CTpOEHHME HMX aTOMOB, HAxXOXKJICHHE B NPHUPOJE.
duznueckre U XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpusi U Kamus). OKcuabl U
TUIPOKCUIBI HATPUA U Kaiusl. [ [puMeHeHne menouHbIX METAIVIOB U UX COCAUHEHUN.

[[lenoyno3eMenbHbIe  METAJUIbl MarHuii M KalbLMH: IIOJIOXKEHHE B
Ilepnoguueckoi cucreme xumuueckux syeMmeHToB . 1. Menaeneesa, crpoeHue ux
aTOMOB, HaxOXJeHue B mpupojac. OuU3NyecKkue U XUMUYECKUE CBOMCTBA MarHusi u
Kapus. BakHelme coeuHeHUS Kb (OKCHJI, TUIPOKCUI, coiH). JKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AmroMuHUN: noJiokeHne B llepuonnueckoil cucreMe XHMMHYECKHUX 3JIEMEHTOB
. WM. MeHnneneeBa, CTpOEHHME aToMa, HaxoXJIeHUE B Iipupoje. Puszndeckue u
XUMUYECKHUE CBOMCTBA amtoMHUHHS. AMQOTEpHBIE CBONCTBA OKCHIA W THUAPOKCHIA
AJFOMUHUSL.

Keneso: nonoxenue B [lepnoauueckon cucteMe XuMHUYECKHUX 31eMeHTOB /JI. .
MengeneeBa, CTpOCHUE aTOMa, HAX0XAEHUE B Npupoae. PU3NYECKUe U XUMUYECKUE



cBoricTBa kene3a. Okcuiwl, ruapokcuaibl U conu keneza (II) m xeneza (II), ux
COCTaB, CBOMCTBA U ITOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0Opa3llaMu METaJIOB M CIUIaBOB, HUX (puU3ndyeckumu
CBOMCTBaMHU, U3yUYEHHUE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOKHO UCIIOIb30BAHNE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJEHCTBUS OKCHA KajbI[Usl M HATPUS C
BOJOW (BO3MOJKHO HCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), MCCIIEJOBAHUE CBOMCTB
AKECTKOM BOJIBI, MpOIECCa TOPEHHUS KeJie3a B KUCIOpoe (BO3MOXKHO HCHOJIb30BAHHE
BUJICOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIMil Ha WOHBIL:
MarHus, KajibIlus, adroMuHUsS, ItmHKa, >kene3a (II) m »xemeza (III), memm (ID),
HaOJII0ICHUE U ONMCAHUE MPOLIECCOB OKPAIIMBAHMS TUIAMEHN MOHAMH HATPHS, KaJIHs
U KanblMs (BO3MOXHO MCIOJIb30BAaHUE BHJEOMATEPHANIOB), HUCCIEIOBAHUE
aM(pOTEpHBIX CBOMCTB THAPOKCUAA AITIOMHHHMS W THUAPOKCUAA IUHKA, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BajkHelIe MeTauibl ¥ UX COEAMHEHUS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemecTtBa um Marepuanbl B ITOBCEIHEBHOM JKHW3HM 4YeNOBEKa. be3omacHoe
HCIIOJIb30BAaHUE BEILECTB U XMMHUYECKUX peakuuil B ObiTy. IlepBas momouis mpu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYy)Karolled cpeabl (mpeaenbHas JOMyCTHMAst
KOHIIeHTpalus BemiecTB, nanee — [IJIK). Ponb XumMuu B pemieHUU 3KOJOTHYECKUX
npoO0sem.

Xumuueckuii IKCnepumMenm:

U3ydyeHue oOpa3loB MaTepualoB (CTEKJIO, CIIaBbl METAIOB, MOJIMMEPHBIC
MaTepualbl).

Mesicnpeomemmuoie cea3u

Peanm3annst MeXNpeaMETHBIX CBSI3€M NpU M3YYEHHM XMMUM B 9 Kiacce
OCYIIECTBIISIETCS. YEpe3 UCIIOJIb30BAHUE KaK OOLIUX €CTECTBEHHO-HAYUYHBIX MMOHSATHH,
TaK W MOHATHN, SABJISIFOIIMNXCSI CHCTEMHBIMHU JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-
Hay4HOT'O LUKIIA.

OOmuMe ecTeCTBEHHO-HAy4YHble MOHSTHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, AaHaAJIU3, CHUHTE3, KIacCUPUKalus, MNEPUOAUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJICIUPOBAaHUE, U3MEPEHHE, MOJIEIIb, SBJIEHUE, TAPHUKOBBIN 3 (DEKT,
TEXHOJIOTHsl, MAaTEPUAJIBI.

®uzuka: MaTtepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaauOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUYECKUI 3aps, IPOBOJHUKH,
MOJIYIPOBOJIHUKHU, TUAJIEKTPUKH, (POTORIEMEHT, BELIECTBO, TEJIO, 00BbEM, arperaTHoe
COCTOSIHHE BEILIECTBA, a3, pacTBOP, PaCTBOPUMOCTh, KPUCTAIMYECKAs PEIIETKA,
CIUIaBbl, (PU3MUECKUE BEIIMYMHBI, SAUHHUIIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO,
IUIAHETHI, 3BE3161, COoMHIIE.



buonorus: ¢orocunTes, apixanue, Ouocdepa, IKOCHCTEMa, MHUHEPATHHBIC
yIOOpEeHHS, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIHHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOJBI, MOJIE3HBIC
MCKOTIaeMBbI€, TOTUIUBO, BOJTHBIC PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yNbTaTbl OCBOCHUSI MPOTrpaMMbl  OCHOBHOTO  OOILEro
o0pa3oBaHMs JIOCTUTAIOTCS B XoJie OOy4YeHHs XMMHHM B €IMHCTBE Y4YeOHOU U
BOCIIUTATEIBHON JIEITEIIBHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMU W JIyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMU, NPUHSATHIMU B
oOlecTBe TMpaBWjIaMd M HOPMaMu TOBEJAEHUS U CIOCOOCTBYIOT MpoleccaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN 00yUYaIOIIUXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJICTBOBaTbCS ~ CUCTEMOW  TMO3UTHUBHBIX  I[IECHHOCTHBIX  OpPUEHTAMU U
paciIMpeHre OMbITa ASSTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTHU:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

LEHHOCTHOT'O OTHOLIEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U
HAay4yHOMY HACJEIHWIO, TOHUMAaHUsSI 3HAYCHUS XHUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOT0 O0OIIEeCTBa, CHOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMaLUEH O
MEePEIOBbIX JOCTHKEHUSAX M OTKPBITUSAX MHUPOBOM U OTEUECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rpa’kIaHCKOT0 BOCTIMTAHMUS:

MPEJCTABICHUSI O COLHMAIBHBIX HOpPMax MW MpaBUIaX MEXKIUNYHOCTHBIX
OTHOIIICHUI B KOJUJIEKTUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIEA0BATEIbCKOM, TBOPUECKON U APYTUX BHAAX JEATEIHLHOCTH,
TOTOBHOCTH K Pa3sHOOOpPA3HOW COBMECTHOM JESITEIIBHOCTA TPU  BBITOJHEHUH
y4eOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIMIOJHCHUH XUMHUYECKUX DJKCIEPUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOTIOHUMAHUIO U B3aUMOIIOMOIIIH
B Ipoliecce 3TON yueOHOU AEesTeTbHOCTH, TOTOBHOCTU OIIEHUBATh CBOE MOBEACHUE U
MOCTYNKHA CBOUX TOBAPUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HaHHUSI MOCJIE/ICTBUI MOCTYNKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHPOBO33PEHUYECKUE TMPEJICTABICHUSI O BEIIECTBE M XUMHUUYECKOW peaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKU U COCTABJISIONINE
OCHOBY JUIsl TIOHUMAaHUSl CYIIHOCTA HAay4YHOW KapTHHBI MHpA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI TPUPOJbI, B3aUMOCBSA3AX YEIOBEKa C
IMIPUPOTHOM CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHbIE MOTHBBI, HANpaBJICHHbIE HA IOJYYCHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOAUMBIC ISl OOBSICHEHHS HAOII0aeMbIX MPOIIECCOB U SIBICHHIA,
MMO3HABATENIbHON, WH(GOPMAIIMOHHOW W YHUTATEIbCKOW KyJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOH paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpPOH, JIOCTYIMHBIMA TEXHUYECKUMH CPEJICTBaMH  HMH(GOPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHI0O U TO3HAHHUIO, JIOO003HATETHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K caM000pa30BaHUI0, MPOEKTHOW U UCCIIEI0BATEIbCKON JIEATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpY HAMPABICHHOCTH U YPOBHSI OOYUYEHHUS B TaJIbHEUIIIEM;

4) dpopmMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILICHUS K CBOEMY 310POBbBIO,
YCTAaHOBKM Ha 370pOBBIM 00pa3 >KW3HU, OCO3HAHHME TMOCJIEICTBUA M HENPUITHE
BpEAHBIX  MpUBbIYEK  (YMOTpeOJIEHUsT  aJKoroJigi, HAPKOTUKOB,  KypEHHS),
HEOOXOUMOCTH  COONIOZIEHUSI MpaBwil  0Oe30MacHOCTH Tpu  oOpalieHuu ¢
XUMUYECKIMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY H3y4eHHIO mpodeccuil U Tpyaa pa3IudyHOro poja,
yBaXEHUE K TPYAY U pe3ysibTaTaMm TPYJIOBOM JIEATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUH M0 XUMUU, OCO3HAHHBIN BHIOOP WHIWBHIYTBHON
TPAaeKTOPUU TIPOJIOJDKEHUSI OOpa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB U
CHOCOOHOCTH K XHMMHH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YyCHEIIHOW
npoeccuoHanbHON NEATeTbHOCTH U Pa3BUTUS HEOOXOJIUMBIX YMEHUM, TOTOBHOCTh
aJanTUPOBAThCS B MPOGEeCCUOHATBHON CpeJIe;

6) 3K0JI0rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY >KU3HU
Ha 3emile, OCHOBE €€ CyYIIECTBOBAaHMS, IOHMMAHUE IEHHOCTU 3JI0POBOTO H
O6e3zomacHOro o0Opa3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nuecKoOMy M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IICHHOCTH COOJIOJICHUS
npaBul 0€30MacHOTO MOBEICHUS MPU padOTE C BEIIECTBAMHM, a TAKXKE B CUTYyaIUsX,
YIPOXKAKOIINX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJydaeMmble MpPU U3YYCHUH XUMUH, IS
pelIeHusl 3aJa4, CBSA3aHHBIX C OKPYKAIOLIEW NPUPOAHOM CPENOH, IJIsl MOBBIIICHUS
YPOBHSI ~ DKOJIOTHYECKOM  KyJbTYpbl, OCO3HAHHUS  IJI00AbHOIO  XapakTepa
AKOJIOTMYECKUX MpOOJIeM M TyTeld WX pEIIeHUs MOCPEICTBOM METOJIOB XHUMHH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBAaTHCSI UM B IO3HABATEILHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHOUN MIPAKTUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B coctaBe wmeTampeaMETHBIX PpE3yJbTAaTOB BBIJICISIOT 3HAYUMBIC IS
dbopMupoBaHUsSI MUPOBO33PEHUSI OOIICHAYUYHbIC TOHSATUS (3aKOH, TEOpHUsl, IPUHIINII,
runore3a, (axkT, cuUcTeMa, TPOIECC, OKCIEPUMEHT U JIPyroe.), KOTOphIE
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAaHWWA M3 ATUX MPEAMETOB (OPMHUPOBATH NPENCTABICHUE O IEITOCTHOU
HAy4YHOW KapTUHE MHpA, U YHUBEpPCAJIbHbIC yueOHbIe NEUCTBUA (TIO3HABATEIIbHBIE,



KOMMYHUKATHUBHBIC, PETYJSATHBHBIE), KOTOpPhIE OO0OeCrmeynuBalOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUTAHHPOBAHUIO W OCYIIECTBICHHUIO Y4eOHOM
NEATEIIBHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eifiCTBUSA

Ba3oBble Jiornyeckue 1eiicTBHA:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS TIPU OCBOCHUHU
3HAHUU: PACKPHIBATh CMBICT XHUMHUYECKUX TOHSITUH (BBIACIATh UX XapaKTEpHBIC
NPU3HAKKM, YCTaHABJIMBATh B3aMMOCBSA3b C JPYTUMH TOHSTUSMH), HCIOIH30BAThH
NOHATHUS 1J11 OOBACHEHUS OTHENIbHBIX (PAKTOB U SIBJICHUHM, BHIOMpATh OCHOBAHUS U
KpUTEPUH I KiIacCU(UKAIMM XHUMHYECKUX BEUIECTB M XUMUYECKHUX PEaKIIMi,
yCTaHABIMBATh TPUYUHHO-CJICICTBEHHBIE CBSI3M MEXAY OOBEKTaMH W3YYCHHUS,
CTPOUTH JIOTUYECKUE PaCCyX IeHUS (MHAYKTUBHbBIC, NEAYKTHUBHbBIC, IO AHAJIOTUU),
JeJaTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TIPUMEHSATh B TIpollecce TMO3HAHWS TOHATHS (IpPEIMETHbIE U
METanpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, UCIOJIb3yeMble B XHMUH,
MpeoOpa3oBbIBATh HMIMPOKO NMPUMEHSIEMbIC B XMUMHUU MOJICIIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAaK (CUMBOJ JJIEMEHTa), XuMuueckas QopMylia U ypaBHEHHE
XUMUYECKON peaklud — NP PEIIeHUd Y4eOHO-IIO3HABATENbHBIX 3a/lad, ¢ YYETOM
ATUX MOJEIBHBIX MPEIACTABICHUIN BBIABISATh M XapAaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3Y4aEMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHYECKUX PEaKIIui,
BBIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHBIE  CBS3U U
MPOTUBOPEYUHS B U3yUaEMbIX IIPOLIECCAX U SIBIICHUSIX.

ba3zoBble ucciaeaoBarebCKue 1eiCTBUA:

YMEHHUE UCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAaye€CTBE HWHCTPYMEHTA
MO3HAaHUS, a TaKKE B KQUeCTBE OCHOBHI sl (POPMUPOBAHUS THUIIOTE3BI 1O MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpPETeHHEe ONbITa MO I[JIAHUPOBAHWIO, OPTaHU3AIMd U IPOBEICHUIO
YUYCHMUYECKHX DJKCIEPUMEHTOB, yMEHHE Ha0mojaTh 3a XOJO0M  Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yybTaT, (PopMyraupoBaTh OOOOIICHUS U
BBIBOJIbI 10 pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIIEIOBAHUS, COCTABIATh OTUYET O
MpoJIeTaHHOM padore.

Pabora c nndopmanueii:

yMEHUE BBIOWpATh, aHAJTU3UPOBATH W HWHTEPHPETUPOBATH HWH(MOpMAIUIO
pPa3IMUHBIX BUAOB U (OPM MPEICTABICHUS, MOJIYy4aeMyI0 W3 Pa3HbIX HMCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS IUTepaTypa XUMUUYECKOTO COJIepKaHusl, CIIPABOYHBIC TTOCOOUSI,
pecypcsl MHTEepHETa), KPUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO U HEAOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHUE TMPUMEHATHh PA3TMYHbIE METOABl M 3aMpoChl MPHU TMOUCKE W O0TOOpE
uHQOpMaIlMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBINOJHEHUS



y4eOHBIX M MO3HABATEIbHBIX 3a7]a4 OMPEACIEHHOTO THUIA, TPUOOpPETEHHE OMbITa B
o0jacT  HMCMONB30BaHUS  WMH(OPMALMOHHO-KOMMYHHKATHUBHBIX  TEXHOJOTHH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O HCIIOJIb30BAaHUS PA3IMYHBIX NMOHCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (DOpMy mpeacTaBieHus MHoOpMauu u
WUIIOCTPUPOBATh peIllaeMble 3a/ladyd  HECJOKHBIMHU CXEMaMH, JuarpaMMaMu,
apyrumu GopMamu rpaduKu U UX KOMOUHAIMSIMU;

YMEHHE UCMHOJb30BaTh W  aHANM3UpOBaTh B  TMpolecce ydyeOHOU W
UCCJIEIOBATENLCKOM JIEATENbHOCTH WHGOPMAIMI0 O BIUSHUUA TMPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO035HCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIEH MPUPOTHOMN CpPEIb.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:

YMEHHS 3aJlaBaTh BONPOCHI (B X0Jie auajora u (Win) IMCKYCCUU) MO CYIIECTBY
oOcyxmaemMoii  TeMbl, (OPMYJIHUPOBaTh CBOM NPEIIOKEHHUS  OTHOCHUTEIBHO
BBIIIOJIHEHUS [TPEAJIOKEHHON 3a/1a4u;

YMEHUS  MNPEACTABIATh  IIOJIYYEHHBIE  PE3yJIbTaThl  I103HABATEJIBHOU
JESATEIBbHOCTH B YCTHBIX U MHCbMEHHBIX TEKCTaX; JENaTh MPE3EHTALUIO PE3YIIHTATOB
BBITIOJTHEHUSI XMMHYECKOTO SKCIEPUMEHTa (J1a00paTOpPHOTO OMbITa, J1A0OpATOPHOM
pabOThI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO IIPOEKTA);

YMEHHUSI y4e€OHOro COTpPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJILHOM M MCCIIEI0BATEIbCKON JAEATEIBHOCTH NPU PEIICHUHM BO3HUKAOIINX
npobjieM Ha OCHOBE Yyu€ra OOIIUX HHTEPECOB U COTJIACOBAHUS TMO3UIUI
(oOcyxieHns, 0OMEH MHEHUSIMH, «MO3TOBBIE€ IITYPMbI», KOOPAUHALIMS COBMECTHBIX
JEHCTBUM, ONpe/eieHne KPUTEPUEB MO OLEHKE KayecTBa BBINOJIHEHHON pabOThl U
JIpyTHe).

PeryisiTuBHBIC YHHBEpPCAJbHbIE Y4eOHbIe JCHCTBHSA:

YMEHUE CAMOCTOSITENbHO OMNPEAENsITh UEAN ACSATENbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJHMPOBATH M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesITeIbHOCTh, BbIOMpaTh Hanbosee 3()PeKTUBHBIE CIIOCOOBI pelieHus YYEOHBIX U
NO3HABATENIBHBIX  337a4, CAMOCTOSTEIBHO COCTaBJIATh WJIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  aNrOpUTM JEHCTBUM MPHU  BBINOJHEHWH 3aJaHUM C  YYETOM
MOJIyYeHUs] HOBBIX 3HAHUI 00 HM3y4yaeMbIX OOBEKTaX — BEUIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJbTaTa 3asBICHHON LENH, YMEHHE
UCII0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, ITPEJIaracMble€ B YCIOBUH 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMEeTHBIX PE3yJNbTAaTOB IO OCBOCHHUIO  00S3aTEIBHOIO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW ¢enepasbHON paboyell mporpamMmoi,
BBIJICTISIIOT: OCBOEHHBbIE OOYYAlOUIMMHCS HaydHble 3HAHWSA, YMEHHUS M CIOCOObI
nercTBUl, criennpuIecKue I MPEeIMETHON 00J1aCTH « XUMHUSD, BUbI ICATSILHOCTH
0 TOJYYEHHIO HOBOTO 3HAaHUA, €ro HWHTEpIpeTaluyd, peoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.



K xonity oOydenus B 8 kjiacce mpeIMeTHBIE PE3yIbTaThl HA 6A30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHUN:

e PpACKpBIBATH CMBICI OCHOBHBIX XHMHYECKUX IOHSITUWA: aToOM, MOJIEKYIIa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(oHOpOAHAS M HEOJHOPOJHAs), BAJIGHTHOCTh, OTHOCHUTENIbHAsI aTOMHas U
MOJIEKYJISIpHAas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J0Jisl XMMHUYECKOT0 3JIEMEHTa B COCJIUHEHHUH, MOJIAPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBaHHUE, COJb, AJIEKTPOOTPUIIATEIBHOCTh, CTEINEHb
OKHUCJICHUS, XMUMHUYECKas peaklus, KiacCu(UKaIUs peakluil: peakiuu
COCIMHEHHUSI, PEAKIIUU PA3JIOKEHUsI, PEAKIIMK 3aMEIICHUs, peakIuu oOMeHa,
9K30- M DHIAOTCPMUYECKHE PEAKINH, TEIIOBOW 3(h(dEKT peakmuu, Sapo
aToMma, SJIEKTPOHHBIA CJIOM aTroMa, aTOMHasi OpOWTandb, paguyc aroMma,
XUMUYECKasl CBsI3b, MOJISIpHAsE M HEMOJspHas KOBAJCHTHas CBSI3b, MOHHAs
CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBast JA0JIs BellecTBa (MPOIEHTHAs
KOHLIEHTpalusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHM W
MIPUMEHSTD 3THU TIOHSTHS TIPU OMUCAHUH BEIIECTB U UX MPEBPAICHUH;

e HCIMOJb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS (POPMYII BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIUH;

e OMNpENENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHECHUSX,
CTEIEeHb OKUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, TPUHAJIC)KHOCTh
BEIIECTB K OMNPEACIEHHOMY KJIacCy COEIUWHEHUU 10 ¢dopMmysaMm, BUT
XUMUYECKOM CBsA3M (KOBaJeHTHasT W HWOHHAs) B HEOPTAHMYECKHUX
COEIMHEHUSAX;

e packpbiBaThb cMmbIci [lepuonnueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TIEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT HX IMojoxkeHus B Ilepuogmueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEUIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTaJIpo;

e ONWCBHIBATH M XapakTepuzoBaTh TabmuuHyro ¢Gopmy Ilepuoauueckoit
CHUCTEMbl XMMUYECKHUX AJIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHAs MOJArPYIIa
(A-rpynma)» u «mobounas noarpynna (b-rpynma)», mansie u Oosblive
NEPUOJIbI, COOTHOCUTH OOO3HAUYEHUsS, KOTOpPhIE HMEIOTCS B TaOIHUIE
«Ilepuognueckas cucrema xumuueckux diemeHToB . M. MennpeneeBa» c
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMUMHUYECKHX 3JIEMEHTOB
(coctaB u 3apsan sapa, 00IIee YKCIIO JIEKTPOHOB M paclpeaesieHne uX Io
AIEKTPOHHBIM CJIOSIM);



KJIACCU(PUIIUPOBATh XMMHUYECKUE HIIEMEHThI, HEOPraHMYECKHUE BEIIECTBA,
XUMUYECKHE peakuuu (M0 YHCIy M COCTaBy YYacTBYIOIIMX B PpPEaKUUU
BEIIECTB, [0 TEIIOBOMY 3D PeKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKIas OMUCAHUE MPUMEPAMH MOJEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXHOCTH TPOTEKAHHS XHUMHUYECKUX TMPEBpAIllCHUA B
Pa3IUYHBIX YCIOBUSAX;

BBIYKCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »JJeMEeHTa M0 QopMylie COETUHEHHUS,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO
XUMUYECKON pEeaKLnu;

IPUMEHATH OCHOBHBIE ONEPALMN MBICIUTENBHONW IESITEIBHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IIeHUEe, CUCTeMaTu3aluioo, KilacCupUKaIUIo,
BBISIBJICHUE TPUYMHHO-CJIEJACTBEHHBIX CBA3€H — JJIs1 W3Y4YEHHUS CBOMCTB
BEILIECTB U XMMUYECKUX PEAKIIMI, €CTECTBEHHO-HAY4YHbIE METO/Ibl TO3HAHUS
— HaOJII0JeHNe, U3MEPEHUE, MOJIECIMPOBAHHUE, SKCIIEPUMEHT (pEasIbHbIN U
MBICJIEHHBIN );

CJIeI0OBaTh MpaBHJIaM IOJIb30BAHUS XUMHUYECKOU MOCYA0M U JTaOOPATOPHBIM
o0opyoBaHMEM, a TaKKe IpaBWiaM OOpalleHus C BEHIeCTBaMU B
COOTBETCTBUM C MHCTPYKIHUSMH IO  BBINOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJIYYEHHUIO U COOMPaHUIO0 ra3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOpOAA), NPUTOTOBJIEHHIO PAaCTBOPOB C OINPEACIEHHON
MAacCOBOM JI0JIE PAcTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IPOBOAUTH
XUMHUYECKUE SKCIEPUMEHTBI IO PAaClO3HABAaHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TMOMOIIIBI0 WHAUKATOPOB (JakMyc, ¢heHon(TalenH, METUIIOPaHK U
TpyTue).

K koHiy oOydeHus B 9 kJjiacce mpeIMETHbIE PE3yJIbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKphIBAaTh CMBICT OCHOBHBIX XUMHYECKHUX MMOHATHN: XUMUYECKHH JJICMEHT,
aToM, MOJIEKyJia, HOH, KAaTHOH, AHWUOH, IPOCTOE BEIIECTBO, CJIOKHOE
BEIIIECTBO, BAJICHTHOCTbH, JJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasl peaKIusi, XUMHYECKas CBSI3b, TEIJIOBOM 3P GEKT peaKIuu, MOJIb,
MOJISIPHBIT 00BEM, pacTtBop, AICKTPOJIUTHI, HEAJICKTPOJIUTHI,
AIEKTPOIUTHIECCKAS JUCCOIHMAIINS, PEAKIIMH HOHHOTO OOMEHa, KaTajanu3arop,
XUMUYECKOE paBHOBecHe, oOOpaTUMble U  HeoOpaTUMBbIE  pEaKIUH,
OKHUCITUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIIMN, OKUCIUTENb, BOCCTAHOBUTEIb,
OKHCJICHUE W BOCCTAHOBJICHHE, aJIOTPONHS, aM(POTEpHOCTh, XMMHUYECKas



CBA3b (KOBAJIECHTHAs, MOHHAS, METAJUIMYECKAs), KPUCTAJUIMYECKAsT PEIIETKA,
KOppO3Usl METAJUIOB, CIUJIABBI, CKOPOCTh XMMHYECKOW PEAaKLUHU, NMPEIEIbHO
nonycrumas konnentpauus [1JIK Bemecrsa;

WUIFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHIATHH U
IPUMEHSTH 3TH NOHATHUS IPU ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
HCIOJIb30BaTh XUMUUYECKYI0 CUMBOJIUKY JJIsi COCTaBIIEHUSI (hOpMYJT BELIECTB
Y YPABHEHHUN XUMHUYECKUX PEAKIINM;

ONPENEIIATh BAJEHTHOCTh U CTENEHb OKHCICHUS XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX  PA3JMYHOTO COCTaBa, NPUHAJIEKHOCTh BEHIECTB K
onpenenéHHOMY KJIacCy COeIMHEHUN 1o (GopmysaM, BUJI XUMUUECKOUN CBSI3U
(KoBaJeHTHAsl, NOHHAs, METAUIMYECKAs) B HEOPIraHUYECKUX COECIMHECHHMSX,
3apsi HOHA M0 XUMUYECKOU (popMmyIie, XapakTep Cpelibl B BOJAHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUMN, TUII KPUCTAIUIMYECKON PEIIETKA KOHKPETHOIO
BEILIECTBA,;

packpeiBath cmbich Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
NEMOHCTPUPOBATh €r0 IOHUMAHHWE: OIMCBIBATH W  XAPAaKTEPU30BATh
Tabnuunyo Qopmy llepuonnyeckoil CUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHSATUSA «TrJaBHasg Toarpymnmna (A-rpymnma)y U «1mo0odHas
noarpymnmna (b-rpynmna)», Mansie uU OONBIIME TEPUOIbl, COOTHOCUTH
0003HaYEHHUsA, KOTOPbIE UMEIOTCSI B IEPUOJIMYECKON TAOJIUIIE, C YUCIOBBIMU
XapaKTEPUCTHKAMU CTPOEHUS aTOMOB XUMHUYECKHX 3JEMEHTOB (COCTaB U
3apsn  szapa, oOllee 4YHCIO JJNEKTPOHOB M paclpeiesieHue HX 10
AJIEKTPOHHBIM CJIO0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTU B HM3MEHEHHH
CBOWCTB DJIEMEHTOB M HX COCIAMHEHUN B IpeAerax MAJbIX IEPUOIOB M
[JIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peaknuu (M0 YHUCIy M COCTaBy YYacCTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(@eKTy, M0 HU3MEHEHHUIO CTENEHEHl OKHUCIIEHUs
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIME U cHenuPuyeckrue XUMHUUYECKUe
CBOMCTBAa TIPOCTBIX M CIOXHBIX BEHIECTB, IIOATBEPKIAAs OIMCAHUE
IIpUMEPaMU  MOJIEKYJISIDHBIX W HMOHHBIX YPAaBHEHHUU COOTBETCTBYIOLIHUX
XAMUYECKHUX PEAKIIUM;

COCTABJIATh YPABHEHHUSI JIEKTPOIUTUYECKON JUCCOUMALNN KHUCIIOT, IEI0YEN
U COJICH, TMOJHBIE W COKpPAIIEHHbIE YpaBHEHUS pEaklUii MOHHOTO OOMEHa,
YPaBHEHMUS pPEaKUuH, IOATBEPKAAIOIIMNX CYIIECTBOBAHUE TI'€HETUYECKOU
CBSI3U MEXKJy BEIIECTBAMHU PA3JIMYHbIX KIJIACCOB;

PacKpbpIBaTh  CYLIIHOCTb  OKHMCJIIMTEJIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUU
MOCPEJCTBOM COCTABIICHHUSI SJIEKTPOHHOTO OajaHca 3TUX PeaKluid;



MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKAaHHWA XHUMHUYECKUX TMPEBPALICHUH B Pa3IUYHbBIX
YCIIOBUSIX;

BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIF0 XMUMHYECKOIO OJJIEMEHTa 10 (opMmysie COeqUHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOUN pEaKIINu;

coOII0AaTh MpaBUiIa MOJIb30BAHUS XUMHUUECKON MOCYI0N U J1abOopaTOPHBIM
o0opynoBaHMEM, a TakkKe TMpaBuiga OOpalleHHs C BELIECTBAMH B
COOTBETCTBUM C MHCTPYKIHUSMH IO  BBIIOJHEHUIO  Ja0OpaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJIYYCHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(amMmaka 1 yriieKucioro rasa);

IPOBOJUTH PEAKINH, MOJITBEPKIAIOIINE KAaueCTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIECTB: pPAClO3HABATh OMNBITHBIM NYTEM XJIOpPUA-, OpOMMI-, HOAWMI-,
kapOoHat-, Qocdar-, cuiIMKaT-, Cyiab(har-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHS W HOHBI H3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTaHUMYECKUX BEIIECTB;

OPUMEHATh OCHOBHBIE ONEpPALlMU MBICIUTENIBHON AESITENbHOCTH — aHAJU3 U
CHUHTE3, CpaBHEHHUE, 0000IIEHNEe, CUCTEMATU3alllI0, BBISIBJICHUE MPUYUHHO-
CIIEICTBEHHBIX CBS3€H — JUIS M3YYCHHS] CBOWCTB BEIIECTB M XHMHUYECKUX
peakiuii, eCTEeCTBEHHO-HAyYHBIE METOJAbl TIO3HAHHWS — HaOIIO/ICHNUE,
U3MEpPEHHE, MOJIETMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIA U MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KVIACC

N HaumenoBaunmue KoaudecTBo 4acoB
0

pa3iejioB U TEM KoHnTpoJbHbie
n/n Bcero

nporpaMmabI pa60TbI

Paznen 1. HepBOHa‘{aJIbeIe XUMHUYECCKHEC TTIOHATUSA

XUMHS — BayKHas
11 00JIaCTh €CTECTBO3HAHUS 5

Y IIPAKTUYECKOU
NESTEIbHOCTH YEJI0BEKA

Be cCTBA U XUMHNUCCKUC
12 B 15 1
peakiuu

Hroro no pasneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopon.

2.1 6
[TonsiTHe 06 oxcumax
99 Bonopoxa.Ilonstue o 8
' KHCJIOTax M COJSX
Bona. PacTBopsl.
2.3 ! P 5 1
[TonsiTe 06 OCHOBAaHUAX
OCHOBHBIE KJIacChl
2.4 HEOPraHUYECKUX 11 1
COEIMHEHNH
Hroro no pasneny 30

IIpakTH4eckue
padoThI

2

1

1

1

dyeKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837c

bu6nuoreka [IOK
https://m.edsoo0.ru/7f41837¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.


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

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peakuuu

[lepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema
3.1 XMMHYECKHX DJIEMEHTOB
. . Menneneena.
Crpoenue atoma

Xumuueckast CBA3b.
OKHUCITUTENBHO-

3.2

BOCCTAHOBUTCIIbHBIC
peakiuu

Uroro no pazneny

PesepBHOe Bpemst

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

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



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

9 KVIACC

HaumenoBaunue KoauyecTBo 4acoB

Ne
pa3/iesioB U TeM

n/n Bcero
NMPOrpamMMbl

Pa3ned 1. BemecTBo U XuMH4yecKkmne peakiun

[ToBTOpEHUE U
yriyosieHue 3HaHU!
OCHOBHBIX pa3zeyioB
Kypca 8 kiiacca

11

OcHOBHEBIE
1.2 3aKOHOMEPHOCTH 4
XAMHYECKUX PEaKUi

SJICKTp OJIMTUYCCKaA
JAUCCouranus.

13
XVMMHUYECKUE PEAKIINH B

pacTBopax
Hroro no pasneny 17

Pa3gen 2. Hemerasibl M UX COeAUHEHU S

OO01mas xapakTepuCTHKa
2.1 XUMHUYECKHUX DIIEMEHTOB 4
VIIA-rpynnsl. ['anorenst

OO61mas xapakTepucTHKa
XUMHUYECKHX 3JIEMEHTOB

2.2 6
VIA-rpynmnsl. Cepa u e€
COCIUHCHUA

53 OO0m1as xapakTepucTUKa 7

XUMHUYCCKHUX 3JICMCHTOB

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

1

1

1

dyeKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTejbHbIe pecypchl

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

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

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

bu6nuoreka [IOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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

VA-rpynmnsl. A30T,
dbocdop 1 UxX CoOeTMHECHUS

OO01as xapakTepuCcTHKa
XUMHUYECKHX 3JICMEHTOB

2.4 IVA-rpynmsl. Yruepon u 8
KPEMHHI U UX
COC/IMHEeHHUS
Wroro mo pazneny 25

Pa3pen 3. MeTa/uibl M HX COeTUHEHU S

OO01ue cBOHCTBA
3.1 4
METAJUIOB

Baxueiimme MeTamiisl U
3.2 16

WX COCIMHEHUS
Hroro no pasneny 20

Paznen 4. Xumus u okpy:xaiomas cpeaa

BemectBa n MaTcpHraJibl B

4.1 3
KHU3HH YelloBeKa

Hroro no pasneny 3

PeszepBHoe Bpemst 3

OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME

bu6nuoreka [IOK
https://m.edsoo0.ru/7f41a636

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

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

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne
. Tema ypoka

[Ipenmer xumuu. Pons xumun B
JKU3HM 4enoBeka. Tena u
BEILIECTBA

IlonsTHE O METOAAX MO3HAHMS B
XUMHUU

[TpaxTuueckast paborta Ne 1
«[IpaBuna paboThI B
nabopaTtopuu U MPUEMBI
oOpaitieHus ¢ 1abopaTOPHBIM
000pyTI0BaHUEM)

YucTele BemecTBa 1 CMECH.
CnocoOsl pa3aeneHus cMmeceit

[TpaxTnueckas padota Ne 2
«Pa3nenenue cmeceit (Ha
IpUMepe OYUCTKH MTOBAPEHHOM
COJIN)»

ATOMBI 1 MOJIEKYJTBI

XUMHYECKHE DIIEMEHTEI. 3HAKU
(CMBOJIBI) XUMHUYECKUX
JJIEMEHTOB

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d227e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d28c8

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8



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

10

11

12

13

14

15

16

17

18

HpOCTBIe " CJIOXKHBIC BEIICCTBA

ATOMHO-MOJIEKYJISIPHOE YUYEHUE

3aKOH MMOCTOSIHCTBA COCTaBa
BelIeCTB. XUMHUYeCKas
dbopmyna. BaneHTHOCTh aTOMOB
XUMUYECKHUX JIEMEHTOB

OTHOCHUTENLHAsA aTOMHAas
Macca. OTHOCUTENLHAA
MOJICKYJISIpHas Macca

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCIUHEHUH

KonnuectBo BemecTBa. MoJIb.
MognspHas macca

dusnyeckrue U XUMHUYECKUE
sIBIICHUSA. XUMHA4YECKas peaKknus

IIpu3Haky u yciaoBus
MPOTEKAHUS XUMHYECKHUX
peakuun

3aKOH COXPaHEHHS MacChl
BEILIECTB. XUMUYECKHE
ypaBHEHUS

Brrunciaenus xonnyecTsa,
Macchl BEIIECTBA I10
ypaBHeHI/ISIM XUMHNYCCKUX
peakui

Knaccugukarus XuMruuecKkux

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bub6mmoreka [JOK


https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

19

20

21

22

23

24

25

peakuuii (coequHeHus,
pa3JI0XKEeHUs, 3aMeIlleHus,
obMmeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneucT. O000IIeHE U
cUCTeMaTHU3anus 3HaHUN

KonTponbnas paborta Nel mo
TeMe «BelecTBa U XUMHUYECKUE
peakIum»

BO3,I[YX — cMech razoB. CocTaB
BO3yXa. KI/ICHOPO,Z[ — OJICMCHT
H IIPOCTOC BCHICCTBO. Os30H

®dusnyeckue 1 XUMHUUECKUE
CBOICTBA KUCIIOpO/ia (PEaKINU
OKHCIIeHHs, TopeHue). [TonsTue
00 okcuaax

CnocoObl nonydeHus
KHCJIOpOo/ia B J1aOOpaTOpUH U
IPOMBIIIJICHHOCTH.
[TpumeHneHnue kucnopona

TenoBoit 3 pexT xumuueckon
pEaKIHH, TIOHSITHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- U SHJOTEPMUYECKUX
peakuuax

Tonnuso (HedTh, yroas u
MeTaH). 3arpsi3HeHHE BO3AyXa,
CHOCOOBI €r0 MpeI0TBpaIEeHHU

https://m.edsoo.ru/ff0d3f34

bubmuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4290

bubmuoreka [JOK
https://m.edsoo.ru/ff0d448e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4790

bu6mmorexa [{OK
https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

26

27

28

29

30

31

32

33

34

[Tpaktuyeckas padora Ne 3 o
teme «Iloxydenue u cobupanue
KUCIJIOPOJIa, U3y4EeHHE €T
CBOMCTB»

Bonxopon — aneMeHT u mpocToe
BelecTso. Haxoxnenue B
pupoze

duznyeckre 1 XUMHYECKHUE
CBOICTBa BOJIOPOJIA.
IIpumenenune Bogopoaa

ITousaTre 0 KUCIOTaX U COJIAX

Crioco0bI mosrydeHust BOAOPOIa
B 1abopaTopuu

[TpakTtuyeckas padora Ne 4 o
teme «l[lomydenue u cobupanue
BOJIOPOJA, U3YYEHHUE ErO
CBOMCTB»

MossipHblil 00bEM ra30B. 3aKOH
ABorazpo

Brrunciaenus oonéma,
KOJIMYECTBa BEIIECTBA I'a3a 1o
€r0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA UITH 00BEMY

Brruncnenuns o05EMOB ra3os 110
YpaBHEHUIO PEaKIIMH Ha OCHOBE
3aKOHA 00BEMHEBIX OTHOIICHMI
ra3oB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ddo

bubmuorexa [JOK
https://m.edsoo.ru/ff0d50d2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

but6mmorexa [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

35

36

37

duznueckre 1 XUMUYECKUE

CBOMCTBA BOJIBI

CocraB ocuoBanuii. [loasarue

00 MHAMKaTOpax

Bona xak pacTBopuTeb.
Hacreiniennsie u

bubmuoreka [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [JOK

HEHACBIILICHHRIC PACTBOPDI. https://m.edsoo.ru/ff0d5b40

MaccoBas 104 BeliecTsa B
pactBope

[TpakTuueckast pabota Ne 5 o
teme «lIpurorosnenue

.. bubmuoreka [JOK
PacTBOPOB ¢ ONpeIeAEHHON 1 1

https://m.edsoo.ru/ff0d5eba

MacCOBOH J0JIeH
pacTBOPEHHOTO BEIIECTBA»

Konrtponsnas padora Ne2 mo

teme «Kucnopoa. Bonopos. 1 1 bubmorexa [IOK
https://m.edsoo0.ru/ff0d6342

Bona»

OKCHUJIBI: COCTaB, 1 bu6mmoreka [IOK

KJaccu(UKalus, HOMEHKIATypa https://m.edsoo.ru/ff0d664e

[TonyyeHnue n XuMHU4ECKHE

CBOMCTBA KUCIIOTHBIX, 1 bu6mmorexa [{OK

OCHOBHBIX U aM(pOTEPHBIX https://m.edsoo.ru/ff0d664e

OKCHJIOB

OcCHOBaHUS: COCTaB, 1 bu6mmoreka [JOK

KJ1accU(UKalus, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca

ITony4yenue u XuMHU4ECKUE 1 bubnnoreka [JOK

CBOMCTBa OCHOBAHUH https://m.edsoo.ru/ff0d67ca

Kucnotsr: cocras, 1 bu6mmoreka [JOK


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
https://m.edsoo.ru/ff0d67ca
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52

KJaccu(uKaius, HOMEHKIAaTypa

[Tony4yeHue u XUMHUYECKHE
CBOMCTBA KHCIIOT

Comu (cpennue):
HOMEHKJIATypa, CIIOCOOBI
MOJTYYCHUS, XUHMHYECKUE
CBOMCTBaA

[TpakTuueckas pabota Ne 6.
Perenue sxcriepuMeHTaIbHBIX
3az1a4 o TeMe «OCHOBHBIE
KJIACChl HEOPTAHUYECKUX
COEIUHEHUI)

['eneTnueckas CBA3b MEXKAY
KJIacCaMU HEOPraHUYECKUX
COEeIMHEHUN

O00011eHNEe U CUCTEMATU3 AL
3HAHUN

KonrtponsHas padora Ne3 o
Tteme "OCHOBHBIE KJIaCChI
HEOPraHWYECKUX COCTMHEHUN"

[TepBble MOMBITKH
KJIacCU(UKAUN XUMHYECKUX
aneMeHToB. [loHsTHE O TpymnIax
CXOJIHBIX 3JIEMEHTOB

Ilepuoauueckuii 3aK0H U
Ilepuoanueckas cucrema
XUMHYECKHX 31eMeHToB /1. M.
Menpeneena

https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmorexa [JOK
https://m.edsoo.ru/00ada52c¢



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
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62

[Tepuoasl, TpyIIIbL, MOATPYIIIBI

Ctpoenue atomoB. CocTaB
aTOMHBIX saep. M3oTormbl
CtpoeHue IEKTPOHHBIX
000JI04EK aTOMOB 3JIEMEHTOB

Ilepunonnueckon cucrems! /1. 1.

MenneneeBa

XapakTepucTuKa XUMHYECKOTO
AJIEMEHTA T10 €r0 MOJIO0KEHUIO B
Ilepnonnueckoi cucreme /1. U.
Menneneena

3unauenue [lepuonnyeckoro
3aKOHA JUIsl pa3BUTHS HAyKHU U
npaktuku. J[. 1. MenneneeB —
Y4EHBIN, IEAAror U rpaxkJIaHuH

DIEeKTPOOTPULIATETBHOCTD
aTOMOB XUMHYECCKUX
aneMeHToB/ Beepoccuiickas
poBepoyHas pabora

Honnas xuMudeckast cBsI3b

KoBanenThas noJrsipHas
XUMHUYECCKasA CBA3b

KoBanenThas HEMoJsIpHad
XUMHUYCCKas CBA3b

CrerneHp OKHUCICHUSI

bubmuoreka [JOK
https://m.edsoo.ru/00ada52c

bubmuoreka [JOK
https://m.edsoo.ru/00ada342

bubmuoreka [JOK
https://m.edsoo.ru/00ada6bc

bubmuorexa [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [{OK
https://m.edsoo.ru/00adaab9

bu6mmoreka [JOK
https://m.edsoo.ru/00adae28



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

63

64

65

66

67

68

OKHUCIIUTENBHO-
BOCCTAHOBUTEIIBHBIC PEAKIIUU

OKHUCITUTEN U BOCCTAHOBUTEIHU

Konrtponsnas padora Ne4 mmo
TeMe «CTpoeHue aToma.
XUMUYECKas CBSI3b»

PesepBHblit ypok. O6006111€HNE
¥ CHCTEMAaTH3aIys 3HaHUH
PesepBHblit ypok. O60011eHNE
M CUCTEMaTH3alis 3HaAHUH

Pesepubliil ypok. O60611eHIE
U cUCTeMaTHu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/00adb076

bubmuoreka [JOK
https://m.edsoo.ru/00adb076

bubmuoreka [JOK
https://m.edsoo.ru/00adb486

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



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

9 KVIACC

Ne
n/n

Tema ypoka

Ilepnonnueckuil 3aK0H.
Ilepuonnueckas cucrema
XUMHNYCCKUX OJICMCHTOB
. . Menneneena

3aKOHOMEPHOCTH B
N3MEHEHHHU CBOMCTB
XUMHYECKHX DJIEMEHTOB
TIEPBBIX TPEX MTEPUOIOB
Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX BELIECTB

Bunpl xumMudeckou cBsI3U
Y TUIBI KPUCTAJUTMYECKUX
peeEToK

KonTponbhas padota Nel
no Teme «I[loBTOpeHue u
yrayOneHne 3HaHUM
OCHOBHBIX Pa3zesioB Kypca
8 xiracca»

Knaccudukanmst
XUMUYECKUX PEaKLUU 110
pa3IMYHbIM IIPU3HAKAM

[TonsiTue o ckopocTn

KoanuecTBOo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/00adb59e

bubmuoreka [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK
https://m.edso0.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbact

bu6mmorexa [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [JOK


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

10

11

12

13

14

XAMHUYECKOW PEaKIUU.
[ToHsiTHE O TOMOTE€HHBIX U
TeTEPOreHHBIX PEAKLIMIX

ITousTHE O XMMHUYECKOM
paBHOBecuu. PakTOpHI,
BIIMSIIOLLIME HA CKOPOCTh
XUMHYECKON peakiuu U
ITOJIOKEHHE XMMHYSCKOT0
paBHOBECHS

OKHUCITUTENBHO-
BOCCTAHOBUTEJILHBIE
peaxiun

Teopus
ANEKTPOIUTUYECKOMN
nuccoranuu. CUIbHbIC U
ci1a0ble ANEKTPOJIUTHI

HNonHble ypaBHEHUS
peaKkuuit

XHUMHUYEeCKHE CBOMCTBA
KHCJIOT U OCHOBaHHMI B
CBETE MpeACTaBIeHU 00
AIIEKTPOJIUTHYECKON
JTMCCOIAITAH
XUMHYECKHE CBOMCTBA
CoJieil B cBeTE
MpeJICTaBICHHA 00
AIIEKTPOJIUTHYECKON
M CCOIAITAH

[TonsaTHE 0 runponuse

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

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bubmuorexa [JOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [JOK
https://m.edsoo.ru/00add448

bu6mmoreka [JOK
https://m.edso0.ru/00add5d8

bu6mmoreka [JOK
https://m.edso0.ru/00add8b2

bub6mmoreka [JOK


https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

15

16

17

18

19

20

21

coien

O0001EeHuEe 1
cucTeMaTu3alus 3HaHui

[TpakTuueckas padora No
1. «Pemenue
AKCIIEPUMEHTAIIbHBIX
3a/1au»

KonTponbnas pabota No2
1o TeMe
«DNEeKTPOIUTUYECKAS
JUCCOLIAITHS.
XUMHUYECKUE PEaKIINH B
pacTBopax»

OO01mas xapakTepuCcTHKa
rajoreHoB. XMMHUYECKUE
CBOMCTBA Ha MpUMeEpe
xJjopa

Xnoposogopoa. ConsiHas
KHCJIOTa, XUMHUECKHE
CBOMCTBA, MOJIyYEHHUE,
MPUMEHEHUE

[TpaxTiueckast paborta Ne
2 no teme «llonmyuenue
COJITHOM KHCJIOTHI,
U3y4YEHUE €€ CBOUCTBY»

Beraucnenus mo
YPaBHEHUSAM XUMHUYECKUX
peaKkuuii, €CJid OJUH U3
peareHToB JIaH B U30BITKE

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

bu6mmoreka [JOK
https://m.edsoo.ru/00addd12

bubmuoreka [JOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [IOK
https://m.edsoo.ru/00addecO

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

bu6mmorexa [JOK
https://m.edsoo.ru/00ade348

bu6mmoreka [JOK
https://m.edsoo.ru/00ade488



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
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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26

27

28

OO01as xapakTepuCTHKA
aneMeHTOB VIA-rpynmsl

AmoTponHsie
MOJU(HUKAIIIH CEPBI.
Haxoxnenue cepsl u €€
COEMHEHUI B IIPUPOJE.
XUMHYECKUE CBOWCTBA
cepbl

CepoBoaopo1, CTpOCHHUE,
¢duznueckue u
XUMHYECKHUE CBOMCTBA

Oxkcupsl cepsl. CepHas

KHCIIOTa, GPU3NIECKUE U
XUMHYECKHE CBOMCTBA,

MIPUMEHEHUE

XHUMHUYECKUE PEAKIINH,
JIe)KAIe B OCHOBE
IPOMBIIIIEHHOTO CII0c00a
MOJIy4EHUS CEPHOU
KHUCJIOTHI. XUMHUYECKOE
3arpsi3HEHUE
OKPY’KaloIlel cpebl
COEIMHEHUSIMU CEPbI
Brrancnenmne maccoBoit
JIOJIA BBIXOJ1a TIPOTYKTA
peakimmn

OO0m1as XxapakTepucTUKa
3JIEMEHTOB V A-Tpymnibl.
A30T, pacipoCTpaHEHUE B

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bubmuorexa [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bub6mmoreka [JOK
https://m.edsoo.ru/00adeeab



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

29

30

31

32

33

34

npupoze, Gu3nvIecKue u
XMMHYECKHE CBOHCTBA

AMMHaK, ero pu3nvecKue
1 XUMHYECKHE CBOMCTRBA,
MOJTy4eHHUE ¥ IPUMEHEHUE

[TpakTueckas padora No
3 o teme «Ilonydyenue
aMMHaKa, U3y4eHHE ero
CBOWCTB»

A3OTHas KUCIIOTa, e¢
buzndeckue u
XUMHYECKHE CBOMCTBA

Hcnonbs3oBaHne HUTPATOB
Y COJIE aMMOHMS B
KaueCTBE MUHEPATbHBIX
ynoOpeHuit. XuMudeckoe
3arpsi3HEHUE
OKPYKarOIIE Cpebl
COEIMHEHUSIMU a30Ta
®ochop. Okeun dhocdopa
(V) u pochopnas
KHCII0Ta, GU3NYECKUE U
XUMHYECKHE CBOMCTBA,
MOJTy4yeHue

Hcnonb3oBanue pocdaron
B KQ4eCTBE MUHEPAJIbHBIX
ynoOpeHuit. 3arpsi3HeHHne
MPUPOJAHON Cpeibl
dbocdaramu

bu6mmoreka [JOK
https://m.edso0.ru/00adf004

bubmuorexa [JOK
https://m.edsoo.ru/00adf180

bubmuoreka [JOK
https://m.edsoo.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK
https://m.edso0.ru/00adf68a

bu6mmoreka [JOK
https://m.edso0.ru/00adfc20



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
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39

40

41

Yraepon,
pacrnpocTpaHeHHe B
npupoe, Gu3nYecKue u
XUMHUYECKHE CBONCTBA
Oxcuppl yriaepoaa, ux
dusnueckue u
XUMHYECKHE CBONCTBA.
DKOJIOTHYECKHUE
po0JIeMbl, CBSI3aHHBIE C
okcuoM yriepona (IV)
VYroiybHas KUCIO0TA U €€
conu

[Tpaktudeckas padora Ne
4 no Teme "llonyuenue
YIJIEKHCIIOTO Tas3a.
KauecTBenHas peakuus Ha
KapOoHaT-HOH"

HepBOHaLIaJ'II)HBIG IIOHSATUA
00 OpraHnYecKux
BEIIECTBaX KakK O
COCIIMHEHUSIX yriiepoaa

KpemHwnii u ero
COETMHEHUS

[TpakTudeckast pabota Ne
5. Pemenue
AKCTIEPUMEHTAIbHBIX
3a7a4 10 TeME
«Baxnennme HeMeTaIbl
1 X COCIUHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [JOK
https://m.edso0.ru/00ae080a

bu6mmoreka [JOK
https://m.edso0.ru/00ae0bf2



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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Konrponbnas padora Ne3
o TeMme «Bakaeimue
HEMETAJIBI K UX
COEIMHEHMS

OO01as xapakTepuCcTHKa
XUMUYECKHUX AJIEMEHTOB
— METaJIJIOB.
Merannnueckas CBsA3b U
MeTajuInuecKas
KpUCTAJUITMYECKas
peuérka. Pu3nyeckue
CBOICTBa METAJJIOB

XHMHYECKUE CBOWCTBA
METaJlIOB.
DNEKTPOXUMHUYECKUH Psift
HaIpsSHKEHUN METaJNIOB

OO01mue crmocoobl
MOJTYYCHHUST METAJIIIOB.
Cnnasbl. Beraucaenus mo
YPaBHEHHSIM XUMHYECKHIX
peakuuii, €CJii OJIMH U3
PEareHTOB COMEPIKUT
PUMECH

ITonsiTHE O KOppO3UU
METaJUIOB

IIenounkie METAIBI

OKcuabl U THAPOKCHUTBI
HATpUS U Kaaus

bubmuoreka [JOK
https://m.edsoo.ru/00ae0el8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1156

bu6mmoreka [JOK
https://m.edso00.ru/00ael1156

bu6mmoreka [JOK
https://m.eds00.ru/00ael1278

bu6mmorexa [{OK
https://m.edso0.ru/00ael4b?2

but6mmoreka [IOK
https://m.edsoo0.ru/00ael4b?2



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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54

55

56

57

58

59

[Ienouno3eMeIbLHBIC
METAJUIBI — KAJIBIUNA U
Mar"ui

Baxxneiime coeMHEHN
KaJIbIUI

O0001EeHuEe 1
CHCTEMAaTU3alMs 3HAHUHI

JXéctkocTh BOABI U
crocoO0bl €€ ycTpaHeHus

[TpakTudeckas padora Ne
6 o Teme "XKécTkocTh
BOJIbI U METO/BI €€
ycTpaHneHus"

ATroMAHUN

AmM@oTtepHble cBOHCTBa
OKCHJa U THJIPOKCH/IA

Kemnezo

OKcHIBI, THAPOKCHUIBI U
conmm xkene3a (II) u xxenesza
(D)

O6o06menue u
CUCTEeMAaTH3aIHsI 3HAHHHA

[TpakTnueckast paborta Ne
7. Pewienue
SKCIICPUMCHTAIIbHBIX
3aja4 1o TeMe

bubmuoreka [JOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1d86

bu6mmoreka [JOK
https://m.edso0.ru/00ae35e6

bu6mmorexa [JOK
https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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«BaxHeuIme MeTajuibl 1
UX COEOUHEHUS

Brruncaenus mo
YPaBHEHUSM XUMHYECKHX
peaKkuui, eciii OJUH U3
peareHToB J1aH B U30BITKE
WJIU COJICPYKUT MPUMECH.
Brrunciienus MaccoBoi
JIOJTU BBIXO/1a IPOJYKTa
peaKIuu

O6o0meHue u
cHCTeMaTh3alus 3HaHUH
KonTponbnas padora Ned
mo TeMme «Baknaeime
METaJIJIbI M UX
COCTUHCHUS

Bemectsa u Marepuaisl B
ITOBCEJHEBHOM KU3HU
YeJI0BeKa

XHUMHUUYECKOE 3arpsA3HEHUE
OKPY’KaIOILEeH Cpebl
Pone xumuu B permeHnn
HKOJIOTHUECKUX MPOoOIIeM
Pe3epBHBIN ypOK.
0O0001eHne n
cucTeMaTrn3anus 3HaHUI
PesepBHBIi ypOK.
O06o01menue u

bubmuoreka [JOK
https://m.edsoo.ru/00ael750

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270

bu6mmorexa [JOK
https://m.edsoo.ru/00ae4270

bubmuoreka [JOK
https://m.edsoo.ru/00ae0d0a

bub6mmoreka [JOK
https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

cucTeMaTu3aIus 3HaHui
Pe3epBHBIii ypOK.

68 O0o061IeHNE U
cucTeMaTu3aIusg 3HaHui

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2



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




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* Xumus, 9 kiacce/ I'abpuensin O.C., OctpoymoB WU.I'., CnaakoB C.A. AKIIuoOHEpHOE

obmectBo «M3natenbeTBo «IIpocBemenne»

METOJIUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJISA

1. 'a6puensn O. C., Bockoboiinukosa H. I1., Surykosa A. B. HactonbHas kHura
yautenst. Xumus. 8 Ki1.: Meroauueckoe nmocodue. - M.: lIpoda, 2021.

2. l'abpuensu O. C., AumykoBa A. B. Terpans /it 1a00paTOPHBIX OMBITOB U
npaktudeckux padot. 8 k1. K yue6nuky O. C. ['abpuensina «Xumus. 8 kinace». M.:
Hpoda, 2022.

3. l'abpuensn, O. C. Meroauueckoe nocobue k yueonuky O. C. 'abpuensina
«Xumusy. 8 kimace / O. C. 'abpuensta. — M. : IIpoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocobue k yueonuky O. C. 'abpuensina
«Xumusy. 9 xkinacc / O. C. 'abpuensia. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHosiorndeckue kapthl K yueouuky O. C. 'abpuensna «Xumus. 8

Kjaccy : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : JIpoda, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET
http://www.chemnet.ru ['azeta « Xumus» u calT ains yuurens «5 uay Ha ypok

XUMHUN»



http://him.1september.ru Enunas xomnexuus [{OP: [IpeameTHas xosutekmus
«XUMHUSD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIE
sKcriepuMeHThl: xuMust. Kommekiust Poccuiickoro o0mieo0pa3oBaTeasHOTO moprajia
http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anmuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onmummnuaaa MKOJIbHUKOB 0 XUMUHU
http://chem.rusolymp.ru Opraandeckasi XuMus: JJICKTPOHHBIN YICOHUK IS
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: JIEKTPOHHBIN YICOHUK
http://www hemi.nsu.ru OTKpbITBII KOJUIEIK: XUMUS
http://www.chemistry.ru JluctaHuroHHasi 0JIMMIIUAJA IO XUMUU:

TEJIEKOMMYHUKAIIMOHHBII 00pa30BaTeIbHbIN MPOEKT






