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MHOACHUTEJIBHASA 3AIIMCKA

OO0yuenue npeaMery mno nporpamme «XuMus Jisl JeTeid ¢ OrpaHUYCHHBIMU
OCOOCHHOCTSIMU 370POBBSI» BEAETCSI Ha OCHOBE TEX >K€ y4YEeOHWKOB, YTO W B
oOmieoOpa3zoBaTenbHbIX Kiaccax (Ha ocHoBe mporpammbel mo xmmuu O. C.
["aOpuensna). Jlannas pabodas mporpaMma 1o npeamMeTy « XUMHs paccuyuTaHa Ha
ydamuxcsi 8-9 KJIaccoB CIENUaIbHOTO (KOPPEKIMOHHOTO) o0yueHus. Jljis Takux
JeTel XapakTepHbl HU3Kas pabOTOCIOCOOHOCTh M IOBBIINICHHAS YTOMIISIEMOCTb,
HEOPTraHU30BAHHOCTh W CKJIOHHOCTh K HAPYIICHHSIM JIUCHMIUIMHBI (BCJICACTBUE
MOBBIINIEHHON HWMIMYJbCUBHOCTH W THUIIEPAKTUBHOCTH), OCJA0JICHHAs TMaMsTh,
HU3KUM 00pa3oBaTeNbHBIM ypoBeHb. [IpakThka mMoOKa3bIBaeT, YTO IIKOJIbHUKAM
TpeOyeTcsi OonpeneaEHHbIM MEPUO BPEMEHH, YTOObI adanTUPOBATHCS K HOBOMY
MPEIMETY, IOYYBCTBOBaTh HHTEPEC K HEMY, OCO3HATh €ro 3HAYECHUE B
coBpeMeHHOM mupe. Kypc «Xumus 1t Aeter ¢ OrpaHUuYe€HHBIMU BO3MOXXHOCTSIMA
3I0pPOBbs» TIPU3BaH, HCIONB3YSl HMHTEpEC OOyJaIomUXCs K JKCIEPUMEHTaM,
chopMUpoBaTh yMEHHE HAONIOJATh, JEJIaTh BBIBOJBI Ha OCHOBE HAOJIOACHUM.
Pemate pacu€rHbple 3a7a4yd HAa OCHOBE HMMEIOLIMXCS 3HAHUM 110 MaTEMAaTHKE.
MHuoro BHUMaHHs oOpallaeTcsi Ha TEXHUKY dKCIEPUMEHTa, YMEHHUE MPABUILHO U
YETKO OINUCHIBaTh PE3YyJIbTAThl SKCIEPUMEHTA, MpU3HAKKH peakuuil. M3ydarorcs
nMpaBWjia TEXHUKH O€30MacHOCTH. OKCIEPUMEHT BKIIIOYACTCS B TBOPUYECKHUE
JOMalllHue U TpoBepouHbie paboThl. [IpenmoureHue B Kypce OTBOIUTCSA
(GhopMUPOBAHUIO MPEJICTABICHUN U MTOHATUIN KaK MEPBOOCHOBE, a HE TCOPUU. XOTS
YCWJIIHE TOW WM HWHOW  CTOPOHBI  OMNPENEISIETCA  MCUXOJOTHYECKUMU
OCOOCHHOCTSIMU OOY4YalOIMXCSI M TMPAKTUYECKYIO peah3alyi0 JaHHOTO Kypca
peLIaeT yYUTEND.

OCHOBHOW 1eJIbK HWHIUBUAYaJbHOW aNanTUPOBAHHOW 00pa30BaTEIbHOU
POrpaMMbl  SIBIIETCS CO3/laHWE ONTHUMAJIbHOW KOPPEKIIMOHHO-Pa3BUBAIOIIEH
cpenbl, OOECIeYUBAIOIICH aJIeKBATHBIE YCJIOBUS W paBHbIE BO3MOXKHOCTH JJIS
NoJIy4eHHs: 00pa30BaHus, BOCIIUTaHUs, collMain3anuu yyamierocs ¢ OB3.

Ilcuxonoro-negaroruyeckasi XapakTepUCTHKAa O0y4YalOIIMXCHA €
OB3(3IIP)

Kareropusi 00y4aronuxcsi ¢ OrpaHUYCHHBIMA BO3MOXXHOCTSIMHU 3JI0POBBS U
HEOJIHOPOJIHAS TI0 COCTaBY T'PYIINa MKOJLHUKOB. Cpeau MPUYUH BO3HUKHOBEHUS
3aIEpKKUA TICHXWYECKOTO Pa3BUTHUSL - OpraHuyeckas u/win ¢GyHKIHOHATbHAS
HEJOCTAaTOYHOCTh  IEHTPAJIbHOW HEPBHOM CHUCTEMBbI, KOHCTUTYI[MOHAJbHbBIE
(bakTOphl, XPOHUUECKHE COMATHYECKHE 3a00JeBaHUs, HEOIATONPHUATHBIE YCIOBUS
BOCIIUTAHUS, TICUXUUYECKas U coluanbHas aenpuBanus. [logoOHoe pa3sHOOOpasue



ATUOJOTUYECKUX  (PaKTOpOB  OOYCJIOBIMBAET  3HAUMTENIBHBIM  JHana3oH
BBIPAKEHHOCTH HApPYIIEHUH - OT COCTOSHUM, NPUOIMKAIOIMIUXCA K YPOBHIO
BO3PACTHOM HOPMBI, JO COCTOSIHUM, TPEOYIOIIMX OTIPAaHUYEHUS OT YMCTBEHHOM
OTCTAJIOCTH.

Bce oOyuaromuecs ¢ OB3 HCHOBITBIBAIOT B TOW WM WHOW CTEICHU
BbIpQXXCHHBIE 3aTPYJHEHHUS] B YCBOGHUHM YUYEOHBIX MPOrpaMM, OOYCIOBJICHHBIC
HEJOCTAaTOYHBIMU [M03HABATEIbHBIMU CIIOCOOHOCTSIMH, a TaKXKe CreUu(PUIECKUMU
paccTpoiicTBaMM MCUXOJIOIMUECKOTr0 pa3BUTHs (IIKOJBHBIX HABBIKOB, pe4YH U Jp.),
HapYUIEHUSIMU B OpPraHU3aIiu JEATEILHOCTH W/WIM MOBEACHUS (IMOIIMOHATLHON
chepsnr). O6mmmu 11t Bcex oOydaromuxcs ¢ OB3 saBiAOTCS B pa3HOM CTeNeHU
BBIPAKEHHbIE HEJAOCTATKHM B (POPMUPOBAHUU BBICHIMX TCUXUYECKUX (PYHKIUH,
3aMEJICHHbI TemMn JIM0O0 HEpaBHOMEPHOE CTAHOBJIEHHWE I[O3HABATEILHON
NEeSATENbHOCTH, TPYAHOCTH MPOU3BOJIBHOW caMOperyiasiuuu. JlocTaTo4HO 4acTo y
oOy4Jaronmxcsi OTMEYAIOTCSl HAPYIICHHUsS] PEYEeBOM M MEJIKOM pYyYHOM MOTOPHKH,
3pUTENBHOTO BOCHPUATHAA W NPOCTPAHCTBEHHOM OPHEHTHPOBKH, YMCTBEHHOMN
paboTOCIIOCOOHOCTH U AMOLMOHATIBHOU Cc(ephl.

JletTu mI0OXO 3alOMUHAIOT HWHGPOpPMAIMIO, MOTOMY 4YTO O00BEM HUX
KPaTKOCPOYHOM M JOJIOBPEMEHHOW IaMsSITH OrpPaHUYeH, €CThb HapyLICHUs
MEXaHU4eCKOM MmaMsaTH. VIX BOCIIOMHMHAHMS OTPBIBOYHBI, HEIOJIHBI, TOJIBKO 4YTO
BBIYUEHHBI YpOK, ObICTpo 3a0biBaercs. [lmoxas mamsTh MemiaeT BO Bpems
3aHATHUS: HAMpUMEpP, TaKOMy pEOEHKY MPUXOIUTCS TMOCTOSHHO HANOMHUHATh
yCJIOBHUSI 331a41 WJIU TIPABUIIO, OH IyTAET CJIOBA U T. [I.

UM TpeOyercst OOJbIIE€ MONBITOK, YTOOBI 3allOMHUTH YTO-TO, MO3TOMY
HEOOXOJMMO MHOTOKpaTHOE TOBTOpeHUEe HoBoM wuHbopmauuu. Ilpu ee
BocrpousBegeHnu peoenky ¢ OB3(3I1P) Ttakxe HY>KHO 0OJibllle BpEMEHH, TaK KaK
OH JIOJITO MOJ0MPAET HYKHBIE CIIOBA.

N3-3a mmoxoit mamMsTH 0 MHOTHX NPEAMETAaX, MOHATUAX, ABJICHUSIX Y JIETEH C
3IIP cknaapiBaeTcsi (pparMeHTapHOE MpeACTaBiIeHUE: 00Ias KapTUHKAa €CThb, HO
4acTh KyCOYKOB MO3aUKH OTCYTCTBYET.

Jloka3aHO, 4TO HArJsAJHBIM MaTepuan yCBaMBAE€TCS HAMHOIO JIy4llle, YeM
CJIOBECHBIH, MOATOMY MpH OOBSICHEHHMH HEOOXOAMMO HCIIONIb30BaTh PUCYHKH,
IPOCThIC cXeMbl, HH(porpaduky.

PebGenky TpyAaHO HOATO yAEep>KMBATh BHUMAaHHE HA OJHOM MpEAMETE WU
3aHSITUH, OH MOCTOSHHO HA YTO-TO OTBJIEKAETCS. YUHUTENsl YacTO €ro pyraroT 3a
HEYCUJIYMBOCTh U OOJITOBHIO Ha YPOKE, HECIIOCOOHOCTH BBINOJHUTH 3aJaHHE J10
KOHLIA.

UYroObl cnaenaTh 3aHATUS B IIKOJe U JoMma Oosiee 3(PPEKTUBHBIMH U
MHTEPECHBIMU ISl peOeHKa, HEOOXOAMMO OpPraHW30BBIBATH UX TaK, YTOOBI ObLIa



yacTasi CMEHa BUJOB JEITENbHOCTU. B KOMHarte, rie peOeHOK YUYUT YPOKU He
JOJDKHO OBITh HHUKAKUX BHEIIHUX pa3gpaXuTesled — KOMIBIOTEpa, paauo,
TeJIeBU30pAa.

OOpa3Hoe MBIIUIEHWE Y TakKUX JETed HapylIeHO, TO €CTh OHH HE MOTYT
IPEICTaBUTh JETAIBHO KOHKPETHYIO CUTYAILIMIO UM MpeAMET B yMe. AOCTpaKkTHOE
MBIIIUIEHHE (OTBJICYCHHBIN OUCK pEIIeHHs MPOOIeMbl, CHOCOOHOCTh B3TJISIHYTh Ha
CUTyallMI0 B IIEJIOM, HE 00pamiasch K ONBITYy, OpraHaM YyBCTB) U JOTHYECKOE
MbIlIIeHUE (YMEHUE BBICTPAWBATh MPUYMHHO-CICICTBEHHBIE CBSA3HM, NPUMEHSSA U
aHANM3UPYsd 3HaHUS, TIOJNyYEHHbIE paHee) paboTaloT TOJbKO, eclid peOeHKa
HaIpPaBJIsIET B3POCIIbIN — YUUTEIb, POJIUTEb.

CaMocTosTeNNbHO PEOCHOK HE MOXET CleNaTh KaKoW-TO OoOUIui BBIBOI,
KjaccuuuupoBaTh MHGOPMALIMIO, BBIIEIUTh OCHOBHBIE IMPU3HAKU TMPEIMETOB,
CpPaBHUTh, HAWUTH pa3nuus U 001Iee MEXAY HUMU, HAUTHU CBA3b U T. [I.

B sMonmoHanbHO-BONIEBOM cpepe BCTpeyaroTcs CaeAyole HapyIIeHHs:

- MOCTOSIHHBIE PE3KHE MEPerajibl HACTPOCHUS;

- BHYIIAEMOCTb, OBICTPO MOIAAET O/ BIUSIHUE IPYTHUX;

- YacTbl€ MTPOSIBICHUS arpECCUU, BCIBIILIKH THEBA;

- MOBBIIIEHHAS] TPEBOXKHOCTb, CTPAX;

- HU3Kasl CaMOOLIEHKA, HEYBEPEHHOCTh B ce0€;

- HE JKeJIaHMe YTO-JIM00 CcAeiaTh,;

- HECIIOCOOHOCTh K CAMOCTOSITENIbHBIM JICHCTBUSIM;

- TMIIEPAKTUBHOCTD;

- HEPEIKO COBEpPIIAET IIOCTYNKH, HAxXOIsiCh B CHJIBHOM

BO30YXXJIEHUH, B COCTOSTHUM adPekTa.

Takum o0Opa3om, oOyyas pebOeHka Tegarory HeoOXOIWMO HMETh
ornpe/ielIeHHbIe YCTAaHOBKHU, a TAaK)Ke UCIOJIb30BaTh HA YPOKAX pa3IMuHbIe (POPMBI.

Oco0EHHOCTH NICUXUYECKOTO Pa3BUTHUSA JIETEH, IPEK/IE BCEr0 HEIOCTaTOYHAs
c(hOpMUPOBAHHOCTH MBICTUTENBHBIX ONEpaluii, 00yciIaBIMBaIOT AOMOJIHUTEIbHbBIE
KOPPEKIIMOHHBIE 3aJ]a4M, HAIPaBJICHHbIE HA Pa3BUTUE MBICIUTEIBHOM U peyeBON
JeSATENbHOCTH, Ha MOBBIIICHUE MO3HABATEIbHON aKTMBHOCTH JIETEH, Ha CO3JaHUE
YCIOBUM JJI1 OCMBICIICHUSI BBINOJHSAEMONW y4eOHOW paboTel. B cBsizu ¢
OCOOEHHOCTSIMU MOBEJEHUS U JESITEIIBHOCTH 3TUX ydaluxcs (pacTOPMOKEHHOCTD,
HEOPraHW30BAHHOCTh) HEOOXOIUM CTPOKAWIIMI KOHTPOJb 3a COOJIIOJICHUEM
OpaBWJ TEXHUKH OE30MaCHOCTH MpU MPOBEICHUH J1aDOPATOPHBIX OINBITOB B
XUMUYECKOM KaOuHeTe, BO BpeMsa JKCKypcui. bombioe 3HaueHue s
MOJIHOIIEHHOTO YCBOCHHMS Y4eOHOro mMaTepuala Mo XUMHUM MpUoOpeTaeT onopa Ha
MEXIPEIMETHbIE CBSI3M BOIPOCOB, H3y4YaeMbIX B JaHHOM Kypce, C TaKUMU
y4eOHbIMU TIpEeIMETaMM, KaKk NpUpoAoBeneHue, reorpadus, ¢usznka, OHOJIOTHUA.



[To3Bosisisi paccMaTpuBaTh OJIMH U TOT K€ y4eOHBIM MaTepuaia C pa3HbIX TOUYEK
3pEHMUsI, MEXIIPEMETHBIC CBSI3U CIIOCOOCTBYIOT €r0 JyUIlleMy OCMBICIIEHHUIO, OoJiee
IIPOYHOMY 3aKPEIUICHUIO ITOJYYECHHBIX 3HAHUM M NPAKTHYECKUX yMeHui. [lpm
NOATOTOBKE K YpPOKaM YUWUTENIb JIODKEH MpeaycMOTpeTh (OPMUPOBAHUE Y
yYaIIuXCcsi YMEHUN aHAJIM3UPOBATh, CPAaBHUBAThH, 0000IATh N3y4aeMbIii MaTEpHAIL,
TUTAHUPOBATH MPEACTOAILYIO PabOTy, OCYIIECTBIATh CAMOKOHTPOJIb.

HeobxoaumMo  MOCTOSSHHO  CENUTh 32  IPABWIBHOCTHIO  PEUYEBOTO
o(opMIICHUS BHICKA3bIBAHUHN yUaITUXCSI.

[Ipyn mpoBeneHUU MPAKTUUYECKON PadOTHI KaxAbld €€ 3Tam BBITIOJIHICTCS
y4YallMMHUCS BMECTE C YUUTENIEM U O]l €ro pyKoBoAcTBOM. Ha mocke o6si3arenbHO
BBIBEUIMBAIOTCS MpaBHJIa TEXHUKU OE30MaCHOCTH, COOTBETCTBYIOIIME JIaHHOMY
BUJly pPaOOTHI, daeTcs MpaBUJIbHAS 3amuch (GOPMYJBI W YKa3bIBaeTCsA 1eJb
npoBesieHuss paboThl. [locrmenHee CrmocoOCTBYeT OCO3HAHMIO — yYAIIMMUCS
BBITIOJIHSIEMBIX JEUCTBUM M TOJYUYEHHOTO pe3ynbTara. OCTaBisTh YYCHHKA IS
MPOBEJCHUS CaMOCTOSITEIbHOM MPAKTUYECKOW padOThl 0€3 KOHTPOJS YUYUTeNs
HEJIOITYCTUMO.

OOmiee 4uciao0 YacoB, OTBEAEHHBIX MJIA HM3YYEHUST XUMHM HA YpPOBHE
OCHOBHOT0 00111eT0 00pazoBanms, coctaBiuseT 136 yacoB: B 8 kimacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

COJEPXAHUE OBYYEHUA

8 KUIACC IlepBoHayajibHbIe XUMHYECKHE TOHATHUSA

[Ipenmer xumun. Ponp XuMuM B KW3HU YENOBEKa. XUMHS B CUCTEME HAYK.
Tena u BemectBa. dusnyeckue CBONMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BeniecTB. [loHdaTHE O MeToAax MO3HAHUS B XMMHHU. UYHCThIE BEIIECTBA U CMECH.
Crioco0nI pa3jeneHus: cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE dJeMEHTbl. CHUMBOJIBI XUMHUYECKUX
s1eMeHTOB. [IpocThie U CIIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckas hopmyna. BalreHTHOCTh aTOMOB XMMUYECKUX JIEMEHTOB. 3aKOH
MOCTOSAHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsA aTOMHasi Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHasg Macca. MaccoBast 10J1s XUMHYECKOT0 AJIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Monb. MonsipHasg mMacca. B3auMocBsA3b KOIMYECTBA,
Macchbl W 4YHUCIA CTPYKTYpPHBIX €IWHHUI] BemiectBa. Pacuérel mo Qopmynam
XAMHUYECKUX COCTMHECHUH.



PU3UYECKUE U XUMUYECKHUE SABJICHUSA. XUMUUYECKAs peakiys U €€ MPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BellecTB. XuUMUUYeckue ypaBHeHus. Knaccudukarus
XUMUYECKUX pPEeaKui (COeTUHEHNs, Pa3I0KEHUs, 3aMEILICHHs], OOMEHA).

Xumuueckuit IKCnepumenm: 3HAKOMCTBO C XMMHYECKOW IOCYOM,
npaBuiIaMu paboOThl B jabopaTopuu U mpuéMamMu OOpalleHus ¢ Ja0OpaTOPHBIM
o0opyjOoBaHHMEM, H3yUY€HHE W ONHUCaHHe (PU3MUECKUX CBOMCTB 00pa3IloB
HEOPraHWYECKUX BEIIeCTB, HaOmoeHne (u3ndeckux (IJIaBJICHUE BOCKA, TasHUE
JbJa, pacTUpPaHUE caxapa B CTyNKe, KUIIEHHE U KOHJIEHCAIIHsI BOJIbI) U XUMUYECKHUX
(ropeHue cBeud, NPOKAJIMBAHHE MEJIHOW MPOBOJIOKH, B3aMMOJCHCTBHE Mella C
KHCJIOTOM) sIBJICHUW, HAONIOJEHWEe U OINHUCAHWE TMPU3HAKOB MPOTEKAHUs
XUMUUYECKUX peakiuil (pa3ioKeHUe caxapa, B3auMOJCHCTBHE CEPHOM KUCIOTHI C
xjopuaoM Oapus, paznoxkenue ruapokcuga wmeau (II) mpu  HarpeBaHuw,
B3auUMOJIeHcTBUE jkene3a ¢ pactBopoMm coinu Mmenu (II), msyudenwe crnocoOoB
paszmeneHusi CMeced: C TOMOIIbI0 MarfuTa, (UIBTPOBAaHUE, BBITAPUBAHUE,
TUCTWIUIALNS, XpomaTtorpadus, TMPOBEJACHUE OYMCTKH TIOBAPEHHOM  COJIH,
HAOJIIOICHUE W OINHMCAaHUE PEe3yJbTATOB MPOBEJCHUS OIbITa, WUIIOCTPUPYIOIIETO
3aKOH COXPAHEHHS MacChl, CO3JJaHUE MOJIeTIeH MOJIEKYJ (IIIapOCTEPIKHEBHIX ).

Baxueimme npeacTaBuTe M HEOPraHU4eCKNX BeleCTB

Bo3nyx — cmech razos. CoctaB Boznyxa. Kucnopon — 3jeMeHT U MpocToe
BemecTBO. HaxokneHuwe Kuciopoja B MpUpoLe, (U3MUECKHE U XHUMHYECKUE
cBoiictBa (peakmuu ropenus). Oxcunwl. [lpumenenue xuciopoma. CrocoObl
MOJIYYCHHUS] KHUCIOpoJa B JA0OpaTOpUM U TMPOMBINIIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALINS KUCIOPO/Ia.

TernoBoit 3hdexT XUMUYECKON peakiuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U HHAOTEPMUYECKHUE peaKlIMH. TOIUIMBO: Yrojlb U METaH. 3arps3HeHue
BO3/lyXa, YCWJIEHHE MAPHUKOBOI0 3(pdekTta, pazpyiieHne 030HOBOTO CIIOSI.

Bopopon — »smemenT m mpocrtoe BemectBo. HaxoxzaeHue Bomopona B
npupoae, GuMYecKkne W XUMUYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
nosyuyeHus. Kucnotsl u comnm.

MounspHblii 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSM.

duznueckue CBOMCTBA BOAbl. Boma kak pactBoputesib. PacTBOpHI.
HacelllieHHBIE M HEHACBINIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BELIECTB B BOJE.
MaccoBas 10Jid BelIeCTBa B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOAbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupoAE U B KU3HU 4esoBEKa. KpyroBopoT BoAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanuss neopranmueckux coeaunenuit. Oxcunpl. Knaccudukarus
OKCHJIOB:  cojeoOpasytomue (OCHOBHBIE, KHCJIOTHBIE, aM(oTepHbIE) U



HecosieoOpaszyromue. Homenknarypa oxcugoB. Puznyeckue M XUMHYECKUE
cBoucTBa OKCHAOB. [loryueHne okCuaoB.

OcHoBanusa. Knaccudukanuss OCHOBaHM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBanuil. dusnueckue M XHMHYECKHE CBOWCTBA
ocHoBaHuu. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccupukanus kucnor. Homenknarypa kucinor. Ousnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetayuioB H. H. bekerosa.
[Tony4yeHue KucIor.

Conu. Homenknatypa cosneil. @u3nueckue 1 XMUMHUYECKHUE CBOMCTBA COJIEH.
[Tony4denue coneu.
['eHeTHMYECKas CBSA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKcnepumeHm:  KA4ECTBEHHOE OINPEICICHUE COJEpKaHUSA
KHUCJIOpOJla B BO3IyXe, IOJy4YeHHE, COOMpaHHMEe, pPACIIO3HABAHHWE U H3yYEHUE
CBOMCTB KHUCJIOpOJa, HaOIIOJIEHUE B3aUMOJIEHCTBUS BEIIECTB C KHUCIOPOIOM U
yCJIOBUSI BO3HUKHOBEHHSI M TMPEKpaIlleHUs ropeHus (moxapa), 03HAKOMJICHHE C
oOpa3llaMM OKCHUJOB W OIMCAaHWE MX CBOWCTB, TOJIydeHHE, coOupaHue,
pacno3HaBaHWe€ W M3y4YEHHE CBOMCTB BOAOpOJa (TOpEeHHE), B3aUMOJECHCTBUE
Bojoposia ¢ okcugmoM meau (II) (BO3MOXKHO MCHOJIB30BAaHHWE BHUJIEOMATEPUAIIOB),
HaO/oieHe  O0pa3loB  BELIECTB KOJUMYECTBOM | MOJb, HCCIEIOBaHUE
OCOOEHHOCTEM  pAcCTBOPEHHUsT  BEIIECTB C  Pa3IMYHOM  pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OIPEAEIEHHOM MAacCOBOM JO0JIEM PAacTBOPEHHOTO
BEILIECTBA, B3aUMOJIEHCTBHUE BOABI C METAINIAMH (HATPUEM U KaJIbIIEM) (BO3ZMOKHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), HCCIEI0BaHUE OOpPa3O0B HEOPraHMYECKUX
BEIIIECTB PA3IMYHBIX KJIACCOB, HAOJIO/ICHNE M3MEHEHUS! OKPACKU MHIUKATOPOB B
pacTBOpax KHUCJIOT W Ienoued, usydeHue BzaumojencTBus okcumga menu (I1) c
pacTBOPOM CEPHOM KHUCJIOTHI, KHUCIOT C METAJUIAMH, PEAKIUN HEUTpaln3alnH,
MOJIyYeHHE HEPACTBOPUMBIX OCHOBAHMM, BHITECHEHUE OJIHOTO METajlia APYruM U3
pacTBOpa COJIM, PELIEHHUE OSKCIEPUMEHTAJIbHBIX 3aJad 10 TeMme «BaxHeumue
KJIACChl HEOPTAHUYECKUX COCAMHEHUIN.

Ilepuoauyecknii 3axkoH u Ilepmoamueckasi cucreMa XMMHYECKHX
yiemenToB JI. W. MengeaeeBa. CrtpoeHue aroMoB. XHMHYECKas CBf3b.
OxucaANTEeIbHO-BOCCTAHOBUTEIbLHbIE PEAKIINU

[lepBbie MOMBITKM KiIacCU(PUKAIMK XUMUYECKUX dJemMeHToB. [lonstue o
rpynmnax CXOJHBIX BJEMEHTOB (IEIOYHbIE U MIEJIOYHO3EMEIbHBIE METaJIbI,
raJIoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMmpOTepHbIE OKCHUIbI
U TUAPOKCHUIBI.

ITepuonnueckuii 3akoH. [lepuoanyeckas cucreMa XUMUYECKUX JJIEMEHTOB /.



HU.  MenneneeBa.  Koporkomepuoanas W JUIMHHONEPUOAHAs  (OPMBI
Ilepuonnueckoi cucremsl xXumuueckux 3iaeMeHToB [. M. Menneneesa. [lepuonas! u
rpynnsl. OU3NYECKUN CMBICH MOPAIKOBOTO HOMEpPA, HOMEPOB MEPUOJA U TPYIIIbI
DIIEMEHTA.

Crpoenne aromoB. CoctaB aTroMHBIX siaep. M3oTonsl. DnekTponbl. CTpoeHue
JNIEKTPOHHBIX  000JI0YeK aTroMoB mepBbIX 20 XHMHYECKHUX  3JIEMEHTOB
[lepunonnueckoin cucremsl . 1. Menneneea. XapakTepUCTHKA XHUMHUYECKOIO
AJIEMEHTA 110 ero noyioxkeHuro B [lepuonnueckoit cucreme J1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHUs paJnyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJNIMYECKUX CBOMCTB MO rpyMnmaM U nepuoaam.

3nauenue [lepronnueckoro 3akoHa u [lepruoauyeckoil CuCTeMbl XUMHUYECKUX
DJIEMEHTOB IS pa3BUTUs Hayku U npaktuku. JI. M. MenneneeB — y4€HbIM U
rpakKIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (mojdsipHass M HENOJSIpHas) CBS3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AIEMEHTOB. VIOHHAs CBA3b.

Crenenn OKHUCJICHHA. OKHCIIUTEIIFHO-BOCCTAHOBUTEIILHBIC PCaKInu.
HpOHGCCLI OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINTEIIM 1 BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB BEIIECTB METAIOB M HEMETaUIOB, B3aMMOJEHCTBUE
TUAPOKCUJA LMHKA C PacTBOPAaMH KHCIOT W IIEJIOYEH, IMPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  pEaKLUN
(ropeHue, peakiu pa3ioKeHUs, COCAUHEHUS).

Mesxcnpeomemmunie ceasu

Peasmszannst meXnpeaMeTHBIX CBA3EH IIPU W3YYEHHM XHMHMHM B 8 Kjacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJb30BAaHME KaK OOIIUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK W MOHATUHN, SBIIOIIMXCA CUCTEMHBIMH JUISl OTAEJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHbBIC TIOHSTHS: HAYYHBIH (DaKT, TUIIOTE3a, TECOPHS,
3aKOH, aHalIW3, CHHTE3, KiacCUpUKAIMA, TEPUOINIHOCTh, HaOI0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, H3MEPEHUE, MO/IENb, SIBJICHHE.

®dwusnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIIHU/I,
W30TOTBI, PAANOAKTUBHOCTh, MOJICKYJIA, AJICKTPHUUECKHUI 3apsi, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, ra3, (U3MYECKUE BEIHYUHBI, €IUHUIIBI
U3MEpEeHHUs, KOCMOC, TUTAaHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, runpocdepa, MUHEpPaAJIbl, TOPHBIE TTOPOJIbI, TTOJIE3HBIC
UCKOIIaeMbIC, TOILIMBO, BOJIHBIC PECYPCHI.



9 KJIACC BemecTBo M XMMHYECKAs peaKIUs

[Tepnonnueckuit 3akoH. [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOICTB
XUMHUYECKUX DJJIEMEHTOB MEPBBIX TPEX TMEPUOJOB, KayMsl, KaIbIUI U HX
COCIMHEHU B COOTBETCTBHUM C IIOJOKEHHUEM »JJIEeMEHTOB B Illeproanueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUIbl XMUMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKUA U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanus m HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB. XUMUYECKUE
CBOMCTBa BEUIECTB, OTHOCSIIMUXCA K pa3IMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHM, FTEHETUYECKasl CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanus XuMudeckux peakiuii 1Mo pa3audHbIM Mpu3HaKaMm (10 YUCTy
U COCTaBy YyYaCTBYIOIIMX B PEaKIMH BEIIECTB, MO TeIIoBoMYy AddekrTy, Mo
U3MEHCHUIO CTEIICHEH OKHCIICHUS XUMHUYECKUX 3JIEMEHTOB, II0 OOpAaTHMOCTH, IIO0
YYaCTUIO KaTajlu3aTtopa). JK30- U dHAOTEPMUUYECKHUE PEaKIUU, TEPMOXUMUUYECKUEC
YPaBHCHMUS.

[Tonatue o ckopocTH XUMHUYECKOW peakiuu. [loHsTHEe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusXx. [IoHATHEe O TOMOTEHHBIX U TeTePOTCHHBIX
peakuusx. Ilonstue o karanuse. [londaTue 0 xumMuueckoM paBHoBecuu. DakToOpBI,
BIIUSIIOIIME HA CKOPOCTh XHWMHUYECKOM PEAKIUM U TIOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIA  OajaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIILHON peakiuu. CocraBnenue YPaBHEHUMU
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX  pEAaKUUMA €  HUCIOJIb30BAaHUEM  METOJIa
AIIEKTPOHHOTO OallaHca.

Teopus dNEKTPOIUTUYECKOU AUCCOLMALAN. DIEKTPOIUTHI U HEAJIEKTPOJIUTBHI.
Katnonel, annonsl. MexaHu3m AUCCOLMALMM BELIECTB C Pa3JIMYHBIMU BUIAMU
XxuMHueckoi cBsizu. Crenens aucconuanuy. CUIbHBIE U ClIa0ble AJIEKTPOIIUTHL.

Peakiuu vioHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS PEAKIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIIEHHBIE MOHHBIE YypaBHEHMs peakuui. CBOMCTBAa KHCIIOT,
OCHOBaHMM U coJied B CBETE TMPEACTaBICHUH 00 BJICKTPOIUTUUYECKON
nuccounanuu. KauectBeHHbIe peakini Ha MOHBL. [IoHATHE O TMAPOIIU3E COEH.

Xumuueckuii IKCnepumenm: O3HAKOMJICHHE C MOJACISAMHU KPUCTATNINIECKUX
pEemETOK HEOPTaHWMUYECKMX BEIIECTB — METAUIOB M HeMeTauioB (Tpadura wu
ajiMasa), CIOXKHBIX BEHIECTB (XJOpUJla HATpusi), HCCIEAOBaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW PEaKIMh OT BO3JACHCTBUS PA3IUYHBIX (HAKTOPOB,
WCCJICIOBAHNE DJICKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOITHAITUN



KHUCIIOT, IIeiaoYed u cojied (BO3MOXHO HCIOJIb30BAHUE BHJIEO MaTEpHAIOB),
IIPOBEJICHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKK IPOTEKAHUS PeaKUuii HOHHOTO
obmeHa (0Opa3oBaHHME OCajJKa, BBIACICHUE raza, 0Opa30BaHUE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUN
(ropeHue, peakl pas3IoKEHUs, COCAUHEHMS), paCllO3HABaHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOILIBIO KAYECTBEHHBIX pEaKkUWid Ha HOHBL, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtanibl 1 MX COeIMHEHUSA

OO6miast xapakTepucTHKa TanoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHusa. CTpoeHue u (pusmyeckre CBOWCTBA MPOCTHIX
BELIECTB — TaJlOTEHOB. XMUMHUYECKHE CBOHCTBAa Ha MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METallaMHM, HEMETajulaMH, IIeJo4aMu). XJOPOBOJIOPOI.
ConsHas KHCIIOTa, XMMUYECKHE CBOWCTBA, IOJIy4yeHHE, NpUMeHeHue. [lericTBue
XJOpa M XJOPOBOJAOPOJA HA OPraHU3M 4YEJIOBEKA. BakHEWIIHWe XJIOpUIBI U UX
HAXO0XJEHUE B IPUPOJE.

Obmas xapaktepuctuka 37meMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble CTeNneHu okucieHus. CTpoeHue U (pusmueckue CBOICTBa
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOIIHBIE MOIU(UKAIIMK KUCIOPOa
U cepbl. XUMHUYeCKue CBOMCTBa cepbl. CepoBOIOPOA, CTPOCHHE, (PU3NUYECKUE U
XUMHUYECKHE CBOMCTBA. OKCHABI Cepbl KaK IPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnast kuciora, (uU3MUECKHE U XHMHUYECKHME CBoWcTBa (00mMe Kak
NpEeACTaBUTENd KJjacca KHUCIOT M crneuuduueckue). XUMUYECKHUE PEAKIUH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO CIOCO0Aa IOJyYEHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHor KUCIOTHI. COJIM CEPHOM KUCIOTHI, KAYECTBEHHAS PEAKLIMS Ha
cyibdar-uoH. Haxoxnenue cepbl U €€ COECIMHEHHUW B MNpUpPOAE. XUMUYECKOE
3arpsiI3HEHUE OKPYKAIOIIEH Cpelpl COEAMHEHUSIMU cepbl (KUCIOTHBIE O,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPEe0TBPAIICHHUS.

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCIEHUS. A30T, paclpOCTpaHEHUE B HPHUPOJE,
dbusnyueckue U xumMuueckue ceoicta. KpyroBopor azora B mpupoze. AMMUak, ero
bu3nueckrue 1 XMMHUYECKHE CBOMCTBA, MoTyyeHue u npuMenenue. Conu aMMOHUS,
ux (pusnyueckue U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiys Ha
MOHBI aMMOHUS. A30THas KUCIOTa, €€ mojiydeHue, GU3M4ecKrue U XUMHUYECKHUE
cBOMcTBa (00IIME Kak TpEeACTAaBUTENS Kilacca KHUCJIOT U  CHeludUuUecKue).
Hcnonp30BaHMe HUTPATOB W COJIEM aMMOHHUS B KayeCTBE MHMHEPAIbHBIX
yaoOpeHuil. XMMHYECKOE 3arpsi3HEHUE OKPYKAIONICH cpe/ibl COCTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIHW, 3arps3HEHUE BO3ayXa, MOUBBl W BoAoéMoB). Docdop,
aioTponHbie Moaudukanuu Qgocdopa, PuznyUeckrne W XUMHYECKUE CBOWMCTBA.



Oxkcup dhochopa (V) u pocdopnas kuciora, puznueckue U XUMHUUECKHIE CBOMCTBA,
nosyuenue. Mcnonb3oBanue GpocharoB B KaueCTBE MUHEPATLHBIX YI00pEHUIA.

OO6mast xapakTepucThka 37eMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTE€pPHbIE  CTEMEHM  OKHUCJIEHUA.  YTJIEpoJ,  auIOTPOIHBIC
MOMU(UKAIINKA, PACIPOCTPAHEHUE B TPUPOJE, (U3UYECKHE U XHUMHYECCKUE
cBoiicTtBa. Ancopbuus. Kpyrosopot yriepona B mpupozae. Okcunabl yriaepoja, ux
dbusnueckue u XUMHYECKHE CBOWCTBA, JEWCTBHE Ha JKUBBIE OpPTaHU3MBI,
MOJIyYeHHE M TMPUMEHEHHE. DKOJIOTHYECKUE TPOOJIEMBbI, CBA3aHHBIE C OKCHIIOM
yriepoaa (IV), rumoreza T17100aMbHOTO TOTEIUICHUS KJIMMAaTra, MapHUKOBBIN
addekt. YroapHas KUCIoTa U €€ CoJid, UX (PU3nUecKue U XUMHYECKUE CBOMCTBA,
nojlyuyeHue U npuMmeHeHue. KadecTBeHHas peakuuss Ha KapOOHAT-WOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH M CEJIHCKOM
XO3SIMCTBE.

[TepBoHauanbHbIe TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, YTaHOJI, TJIUIEPUH, YKCYCHAsl KUCIIOTA).
[TpupogHble WCTOYHWUKH YIJIEBOMOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
IPOAYKTHl WX mepepaboTku (OCH3WH), UX pPOJIb B OBITY W MPOMBIIUICHHOCTH.
[ToHsiTue 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: KHPaAX, OCIKaX, yriaeBoaax — U UX
poiM B KU3HM YeEJIOBeKa. MarepualbHOE€ €IWHCTBO OpPraHWYeCKUX W
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XHUMHYECKUE CBOWCTBA, IMIOJIYyYCHHE U
npumenenue. CoenuHeHuss KpemHUsT B mnpupojae. OOmume mnpeacTaBieHus 00
okcuse kpemuus (IV) u kpemHueBoit kucinore. CUIIMKATBI, UX UCIIOJIb30BaHUE B
ObITY, B MIPOMBIILJICHHOCTU. BakHeilre CTpouTeNbHbIE MaTepUalibl: KepaMHUKa,
CTEKJIO, IIEMEHT, OeTOH, xeye300eToH. [IpobieMbl 06€30MmacHOr0 UCIOIb30BaHUS
CTPOUTENIHLHBIX MAaTEPUAJIOB B OBCETHEBHOM JKU3HHU.

Xumuueckuii  IKCnepumenm: U3y4eHUue O00pa3luoB HEOPraHUYECKUX
BEILIECTB, CBOWCTB COJISIHOM KHCIIOTBI, IPOBEIACHUE KAaYECTBEHHBIX pPEAKLMM Ha
XJIOPUJ-UOHBI U HAOIOJEHNE MPU3HAKOB MX MPOTEKAHUS, OIBITHI, OTPaKAIOIINE
¢u3nyecKkue U XMMHUYECKHE CBOMCTBA TaJJOTEHOB U UX COEIUMHEHUI (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHME C oOOpa3namMu XJIOPHIIOB
(ranoreHu10B), 03HaKOMJIEHHE C 00pa3LaMu cepbl U €€ COeTMHEHUSIMU (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), HAOJIOIEHUE TIpoliecca OOYyIIMBaHMs caxapa
NoJ JCUCTBUEM KOHLIEHTPHUPOBAHHOW CEPHOM KHCIIOTHI, U3YYEHHUE XUMHYECKHUX
CBOMCTB pa30aBJIE€HHOI CEpHON KHMCIOTHI, TPOBEJICHUE KAUECTBEHHOM peaKIuu Ha
cyibpaTHOH U HaOJIOJEHUE TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMIICHHE C
(u3nYecKUMU CBOMCTBaMH a30Ta, (ocdopa U uX coeauHEHUN (BO3MOMKHO
UCTIOJB30BAaHUE  BHUAECOMATEpUaAoOB), oOpa3laMu a30THBIX U (OCPOPHBIX



yaoOpeHui, mMojydeHue, coOMpaHue, paclo3HaBaHWE W M3Yy4YEHHE CBOMCTB
aMMUaKa, MPOBEJICHNE Ka4eCTBCHHBIX PEaKIuii Ha MOH aMMOHHS B (pochar-noH u
W3y4YCHUE TPU3HAKOB WX TMPOTCKAHUS, B3aWMOJICHCTBHUE KOHIICHTPHUPOBAHHON
a30THOM KHCIOTHl C Meabl0 (BO3MOXKHO HCIOJb30BaHUE BHAEOMATEPUATIOB),
U3y4YCHUE MOJIENIeH KPUCTALNTMYECKUX PEmETOK anmasza, rpadwura, dyruiepeHa,
O3HAKOMJIEHHE  C  TPOLEecCOM  aacopOuuMu  pacTBOPEHHBIX  BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M yCTPOHMCTBOM MPOTMBOras3a, MoOJydeHHue, coOupaHue,
pacrio3HaBaHWE€ ¥  HM3YYEHHE CBOWMCTB  YIJIEKUCIOTO Tas3a, NPOBENICHUE
Ka4eCTBCHHBIX PEaKIMii Ha KapOOHAT U CHIIMKAT-UOHBI M U3YYCHHE TIPU3HAKOB UX
NPOTEKaHUsl, O3HAKOMJICHHE C TPOAYKIMEH CHIMKATHOW MPOMBIIIICHHOCTH,
pEelICHUE JKCIEPUMEHTAIBHBIX 3a/1ad 1Mo Teme «BakHeHmme HeMeTaubl U uX
COCTUHEHUS.
MeTasjibl 1 MX COeTUHEHHS

OO6m1ast XxapakKTepUCTUKA XUMUYECKHUX AJIEMEHTOB — METaJUIOB Ha OCHOBAaHUU
ux mnoyioxkeHuss B Ilepuonnueckoi cucteMe XuMHYeCKUX diaemeHtoB . U.
MenneneeBa u ctpoeHus atroMoB. CTpoeHrne MeTaioB. MeTaminueckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  pemeéTka.  DNEKTPOXUMHUYECKHN  pAal
HanpspKeHU MeTaiioB. Gu3nyeckre U XUMHYECKUe CBOMCTBAa MeTauioB. OOmue
CrocoObl Mody4yeHus MeTauioB. [loHsATHE O KOpPpPO3UU METAIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CruiaBel (CTajnb, YYryH, AIOPAITIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounple MeTauIbl: MOJOKEHUE B [lepronnueckon cuCTeMe XMMHYECKHUX
anementoB . M. Menneneesa, CTpoeHME MX aTOMOB, HAXOXIEHUE B IPUPOJIE.
duznyeckne U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpus U Kaus). OKCUIbl U
TUAPOKCUABl HaTpusi W Kanus. [IpruMeHeHue MIEeIOYHBIX METAalIOB H X
COCAMHEHU.

[llenouyHo3eMenbHbIE METAUIbl MAarHuii W KaJIbLUUW: IIOJOXKEHUE B
[Iepuonnueckoit cucreme xumuueckux aneMeHToB 1. M. Menneneesa, ctpoeHue
UX aTOMOB, Hax0XJIeHUE B npupoje. Pu3nueckne 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuug. Baxkneillume coequHeHuss KaiblMs (OKCHA, THAPOKCHUI, COJIN).
XKécTkocTb BOJBI U CIIOCOOBI €€ YyCTpaHEHUSI.

AJIIOMUHUN: TI010KeHUE B [leproanueckoi cucTreMe XuMUYECKUX 3JIEMEHTOB
J. . MeunneneeBa, CTpoeHHE aToOMa, HaXOXXAeHUE B mnpupoac. Pusnyeckue U
XUMUYECKHE CBOMCTBA amOMUHUS. AM(DOTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AITIOMUHUSL.

Keneso: nomoxxkenue B [lepuoaudeckoi CUCTEME XUMUYECKUX JIEMEHTOB /.
N. MeHngeneeBa, CTpOCHME aroMa, HaxOoXAeHHE B npupone. Pusnyeckue u
XUMHYECKUE CBOMCTBA keme3a. OKcuibl, THAPOKCUAbl U conu xene3a (1) u xxeneza



(IIT), wux cocraB, CBOHCTBA W TMOJy4YCHUE. XuMuUUeCcKUll IKCHEPUMEHM:
O3HaKOMJIEHHE ¢ 0Opa3laMyu METAJJIOB U CILJIaBOB, UX (PU3UYECKUMHU CBOMCTBAMHU,
U3YUCHHUE PE3yJbTAaTOB KOPPO3UH METAIOB  (BO3MOXHO  HCIOJb30BaHUE
BUJIEOMATEPUAIIOB), OCOOEHHOCTE B3aUMOJECHUCTBUSI OKCUJA KalblMsd U HATPUS C
BOJIO1 (BO3MOKHO HCIOJB30BAaHUE BUICOMATEPHUAJTIOB), HCCIEAOBAHUE CBOICTB
XKECTKOM BOABI, TMpolecca TOpeHus kele3a B  Kuciaopoie (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), MPHU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX
peakIuii Ha WOHBI: MarHus, Kajbllys, aJIFOMUHMS, ITMHKaA, xkene3a (II) u xenesa
(I11), menu (II), HabmroAeHUE W ONMCAHHE IPOIECCOB OKpAIIMBAHHS IUIAMEHU
MOHAMU HATPHs, Kallusl U Kajdblusl (BO3MOXKHO UCIIOJIb30BAaHUE BUIEOMATEPHAIIOB),
ucciaeoBaHue aM(OTEpHBIX CBOMCTB THAPOKCHAA ATIOMUHUS W THIPOKCHUJIA
[IUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMe « BakHeime MeTaibl U uxX
COEJIMHECHUSD.

XHMUA M OKPY:KaOLIas cpeaa

BemectBa u marepuanbl B ITOBCEIHEBHOM >KM3HU 4YesioBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKHX peakiuii B ObITy. [lepBas momomp mpu
XMMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKPY’KaIoIIeW cpennl (MpeenbHas AOoMmyCcTUMas
KOHIIeHTpalus BeulecTs, aanee — [[JIK). Ponp xumun B pemieHnn 3KOI0rHYeCKuX
npoOJieM.

Xumuueckuii IKCcnepumenm:

H3yueHHE 00pa3lioB MaTEpPUAIOB (CTEKIIO, CIUIaBbl METAJIIOB, MOJUMEPHbIC
MaTepHalbl).

Mescnpedmemnuie ceasu

Peanuzanus mMeXnpenMEeTHBIX CBSI3€H MpPU HM3YyYEHHMM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4Y€pe3 MCIOJIb30BaHHE KakK OOIIUX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATUH, ABISIOIIMXCA CUCTEMHBIMH ISl OTJACIbHBIX MPEAMETOB
€CTECTBCHHO-HAYYHOTO LIMKJIA.

OO0mre ecTecTBEHHO-HAyYHbIE TOHSATHS: HAY4YHBIM (DakT, rumoresa, 3aKoH,
TeOpus, aHallu3, CHHTE3, Kiaccudukanus, TMepUOJIUYHOCTh, HaOII0IeHUE,
SKCIIEPUMEHT, MOJIECIUPOBAHUE, H3MEPEHUE, MOJENb, SBJICHUE, MaPHUKOBBIN
a3 deKT, TEXHOTIOTUsI, MaTEPHAIIBI.

dusnka: Marepus, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKUU 3aps]l, MPOBOJIHHKHU,
NOJIYIPOBOJHUKH, JUDJIEKTPUKH, (OTOSJIEMEHT, BEIIECTBO, TEJIO0, OO0BEM,
arperaTHOe COCTOSIHUE BEILECTBA, a3, paCTBOP, pACTBOPUMOCTh, KPUCTATIINYECKAS
peméTKa, CruiaBbl, (HU3MYECKUE BEIWMYHMHBI, CAMHHIIBI W3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: ¢orocunres, apixaHue, Omocdepa, sKocucTEMa, MHUHEPAIBLHBIC
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, runpocdepa, MUHEpPaJIbl, TOPHBIE TOPO/bI, OJIE3HbIE
UCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJbBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBLIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yNbTaThl OCBOGHUS MPOrPaMMbl  OCHOBHOTO  OOIIEro
0o0pa3oBaHMsl JIOCTUTAIOTCS B XOA€ OOy4YeHHsS XUMHUU B €IMHCTBE Y4YEOHOU U
BOCTIMTATEIHHON JEITEILHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMUA POCCUHCKUMU
COLIMOKYJIBTYPHBIMH ¥ JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMH, TPHHITHIMU B
oOmiecTBe TMpaBUJIaMHd W HOpPMaMu TMOBEACHHUS M CIOCOOCTBYIOT IMpolieccam
CaMOITIO3HAHUs, CAMOPA3BUTHS U COIMATHM3AINH 00YJarOIINXCSI.

JIM9HOCTHBIE  PE3yNbTaThl  OTPAKAIOT  TOTOBHOCTh  OOyYArOIIMXCS
PYKOBOJICTBOBATBhCSI CHCTEMOW IIO3MTHBHBIX IIEHHOCTHBIX OpHUEHTAIUHd U
pacimpeHne OmbITa ASATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) narpuoTHYecKOro BOCIHHMTAHUA: [IECHHOCTHOTO  OTHOLIEHHA K
OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HAcCJIEAMIO,
NOHMMAaHHUs 3HAYEHUS XUMUYECKOW HAyKM B KU3HH COBPEMEHHOIO OOILECTBa,
CHOCOOHOCTH BJIQJIETh JTIOCTOBEPHOU MH(pOpMaLMEN O MEePEeaOBbIX JOCTUKEHUIX U
OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAay4HBIX
3HAaHUAX 00 YCTpONCTBE MHUpa U OOIIECTBA; 2) IPasKAAHCKOI0 BOCIIUTAHUS:

IPEACTABICHUS O COLMAJIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4EOHOUCCIEAOBATENIbCKOM,  TBOPYECKOM W JIPYTUX  BHJAX
NEeSATENbHOCTH, TOTOBHOCTU K pPa3HOOOPa3HON COBMECTHOHN MAESITENbHOCTU MpHU
BBINIOJIHEHUM YYEOHBIX, IIO3HABATEJbHBIX 3a7a4, BBINOJIHEHUHM XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHHIO
YU B3aMMOIIOMOIIM B TMPOIECCE 3TOM Y4YeOHOM JeATEIbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE IIOBEICHME U TOCTYNKH CBOMX TOBAPUILEH C IO3ULUU
HPABCTBEHHBIX M IIPABOBBIX HOPM C Y4ETOM OCO3HAHHUsS IOCJIEACTBUM ITOCTYIIKOB;
3) UWEHHOCTHM HAYYHOIO0 IO3HAHMA: MHPOBO33PEHUYECKHE IPEICTABICHUI O
BEIECTBE U XMMHUYECKOM PEaKLIHUH, COOTBETCTBYIOLIUE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH M COCTABIIOIIME OCHOBY JUIsl TIOHMMAaHHUS CYIIHOCTH Hay4HOU
KapTUHBI MHpa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS
NPUPOJBI, B3aMMOCBA3SAX YEJIOBEKAa C MPUPOAHOM CpEoM, O POJM XUMHUU B
MIO3HAHUM JTHUX 3aKOHOMEPHOCTEW; IO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA
NOJIyYEHHE HOBBIX 3HAHMM 1O XUMHUHU, HEOOXOAUMBbIE ISl OOBSICHEHUS
HAOMI0JaeMBIX MPOLIECCOB U SBJICHUM, MO3HABaTENbHOM, HMH(POPMAIMOHHON U
YUTATEIbCKOM KyJIbTYpbl, B TOM YHCJE HABBIKOB CaMOCTOATEIBHOW pabOThI C
y4eOHBIMU TEKCTaMH, CIPAaBOYHON JHUTEPATYpOH, IJOCTYMHBIMU TEXHUYECKUMU



cpeacTBaMu MH(DOPMAIIMOHHBIX TEXHOJOTHI; MHTEpeC K OOyUEHHUIO M MO3HAHUIO,
J10003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K caM0OOOPa30BaHUIO, MPOEKTHON
U HCCIIE0BATEIBCKON MEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH U
ypOBHS 00yUeHUs B AalbHEHIIIEM;

4) dopMupoBaHMs KYJbTYPbl 3A0POBbS: OCO3HAHUE LIEHHOCTH KHU3HH,
OTBETCTBEHHOT'O OTHOUIEHUS! K CBOEMY 370POBBIO, YCTAHOBKM Ha 3JJ0pOBBII 00pa3
KU3HU, OCO3HAHUE MOCIEACTBUI U HENPUATHE BPEAHBIX IPUBBIUEK (YIOTPEOIEHUS
aJIKOTOJIs, HApPKOTHUKOB, KYypeHUs), HEOOXOAUMOCTH COOJIOJCHUS TPaBUI
0e30MacHOCTH MPH OOpAIICHUH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY M peasbHOM
XKU3HHU; S5) TPYAOBOIr0 BOCHHUTAHUA: HHTEPEC K MPAKTUUYECKOMY H3YUECHHIO
npodeccuii ¥ Tpylda pazIUYHOIO pOJAA, YBaKEHUE K TPyAy M pe3ysbTratam
TPYJOBOM JEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHS IPEIMETHBIX
3HAHMH 10 XMMHH, OCO3HAaHHBIH BbIOOpP HWHAMBUAYAJIbHOH TPacKTOPUU
IPOAOKEHNsT 00pa30BaHUs C yYETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K
XUMUH, OOIIECTBEHHBIX  HMHTEPECOB " NOTPEOHOCTEM, YCIEIIHON
npoecCHOHaNbHON  AESITEIbHOCTH W PAa3BUTHUA  HEOOXOJUMBIX  YMEHUH,
TOTOBHOCTh aJalTHUPOBATHCS B MPO(ECCHOHANBHON cpene; 6) 3K0J0rm4eckoro
BOCIIUTAHMA: DKOJOITMYECKH IL€JIeCO00pa3HOE OTHOIICHHE K MPUPOAE Kak
UCTOYHUKY KM3HM Ha 3eMJie, OCHOBE €€ CYIECTBOBAHMS, IOHUMAaHHUE LIEHHOCTH
310pOBOro W Oe3omacHOro oOpas3a JKW3HH, OTBETCTBEHHOE OTHOIIEHHE K
COOCTBEHHOMY (DHM3MUECKOMY M TICHUXHMYECKOMY 37I0POBBIO, OCO3HAHUE IIEHHOCTHU
coOroieHHs paBujl OE30MaCHOTO MOBEICHUS NPU PadOTE C BEIIECTBAMU, a TAK¥Ke
B CUTYalUsiX, YTPOXKAIOUINX 3JOPOBBIO M KU3HU JIIOJIEH; CIOCOOHOCTH MPUMEHSThH
3HAHMS, TOJyYaeMble IIPU U3YYCHUM XMMHH, JUIS PELICHUS 3a]a4, CBA3aHHBIX C
OKPYJKaroIlled NPUPOJHOM CpENOW, M MOBBILIEHUS YPOBHS 3SKOJOTMYECKON
KyJbTYpbI, OCO3HAaHUS II100aJBbHOTO XapaKTepa 3KOJOTHMUECKUX MpoOJeM U MmyTel
UX pEeUIeHUs] OCPEICTBOM METOJI0OB XMMHH, SKOJOTMYECKOIO MBIILICHUS, YMEHUS
PYKOBOJCTBOBAaTbCA WM B IIO3HABATEIbHOM, KOMMYHHKAaTHBHOM M COLMAIBHOU
IIPaKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTranmpeaMETHBIX PE3YJIBTATOB BBIAEISAIOT 3HAYUMBIE IS
(GopMuUpOBaHHS MHPOBO33PEHMsI OOIIEHAay4yHble TOHATUSA (3aKOH, Teopus,
IOPUHLKII, TUNIOTE3a, (PaKT, CUCTEMA, MIPOLECC, IKCIEPUMEHT U JIPYToe€.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX IMpEAMETax M IMO3BOJSIOT Ha
OCHOBE 3HAaHUU W3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHUE O LEIOCTHON
HAy4YHOM KapTUHE MUpPA, U YHUBEpCAIbHbIE yueOHbIE NEeHCTBUS (ITO3HABATENIbHBIE,
KOMMYHUKATHBHBIE, PETYISATUBHBIE), KOTOpbIE OOECIEeYMBAIOT (POPMUPOBAHUE



TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHHUIO y4eOHOMH
NEeSATENbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBePcAJIbHbIE YueOHbIe AeiicTBUA ba3oBbie

JIOTHYEeCKHe AeHCTBHS:

YMEHUS MCIOJb30BaTh MPUEMBI JOTMYECKOTO MBIIUIEHUS IPU OCBOECHUHU
3HAHWI: PacKphIBaTh CMBICH XUMHUYECKUX IMOHATUH (BBIACIATH UX XapaKTEPHbIE
NpU3HAKH, YCTAHABIIMBATH B3aUMOCBS3b C JPYTUMHU IOHSATHUSIMH), UCIOJIb30BaTh
HOHATHUSA AJI1 OOBSICHEHUSI OT/IENbHBIX (DAKTOB U BJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEpUHU NI KJIacCU(UKALMM XMMHMUYECKHUX BEIIECTB M XMUMHMUYECKHUX peakLui,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBSI3U MEXIy OOBEKTaMU H3Yy4YEHUS,
CTPOUTH JIOTHUECKHUE PACCYKJeHUsl (MHIYKTUBHbBIC, IEyKTUBHbIE, 110 aHAJOTUN),
JIeNaTh BBIBOJIbI M 3aKJIIOUYEHUS; YMEHHUE IPUMEHSATD B MPOIIECCE MO3HAHUS TOHITHUS
(mpeaMeTHble MW METanpeIMETHbBIE), CHMBOJHMYECKHE (3HAKOBBIE) MOJENH,
UCIIOJIb3yEMbIE€ B XHMHH, NPE0Opa3OBbIBATH IIMUPOKO NPHUMEHSEMBbIE B XUMUU
MOJIEJIbHBIE MPEJCTABICHUS — XUMUYECKUI 3HAK (CUMBOJI JIEMEHTA), XUMHYECKast
dopMyna W ypaBHEHHE XUMHUYECKOW pEakUud — MpHU pEIIeHUUu Yy4deOHOo-
IIO3HABATEJIBHBIX 33J1a4, ¢ YYETOM 3TUX MOJCIIBHBIX MPEACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIECTBEHHbIE NMPU3HAKU M3yYaeMbIX OOBEKTOB — XUMHUYECKHUX
BEIIECTB U XUMHUYECKUX PEaKLUi, BBIABIATH OOIINE 3aKOHOMEPHOCTH, IIPUYMHHO-
CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUHS B U3y4aeMbIX MPOLECCaX U SBICHUSIX.

ba3oBble ncciie0BaTeJbCKHE 1eCTBUA:

YMEHHUE HWCIOJIb30BaTh IOCTABJICHHBIC BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHUS, a TAK)KE B KA4€CTBE OCHOBHI JIJIs1 (HOPMHUPOBAHUSI TUTIOTE3HI TIO POBEPKE
MPaBUJIBHOCTH  BBICKA3bIBAEMBIX  CYXKIEHUW; TMPUOOPETEHHUE  OMbITa IO
TUTAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO YYCHHUECKUX JKCIIEPUMEHTOB,
yMeHHE HaOJII0/aTh 3a XOJOM IPOIlecca, CaMOCTOSATEIIBHO IPOTHO3HMPOBATH €T0
pe3yabTar, GopMyIupoBaTh 0OOOIIECHHS U BBIBOJIBI IO pe3yJIbTaTaM MPOBEIEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATh OTYET O MPOJIeTaHHON padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOWpATh, AHAJIU3UPOBATH W HWHTEPIPETUPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BHJIOB U (POPM TIPEACTABICHHS, TIOTYyYaeMyI0 M3 Pa3HbIX HCTOYHUKOB
(Hay4gHO-TIOMyJIIpHAsE ~JUTEpaTypa XHMHYECKOTO COJECpPKaHHS, CIPAaBOYHBIC
nocoOus, pecypcel MHTEepHeTa), KPUTHYECKH OICHUBATH MPOTUBOPEUYHBYIO U
HEJI0CTOBEPHYIO MH(OPMAITHIO;

yMEHUE TPUMEHSThH PA3TMYHBIE METOJIBI M 3aIIPOCHI TIPH IMMOMCKE B 0TOOpE
uHpOpMaM W COOTBETCTBYIONIMX JAHHBIX, HEOOXOIUMBIX I BBITIOJHEHUS
y4eOHBIX U T03HABATEIBHBIX 33J1a4 ONPEACIIEHHOTO THUIIA, PUOOpPETEHUE OIbITa B
00JIaCTH  WCITOJIB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,



OBJIAJICHUE KYJIbTYPOU aKTUBHOTO HUCIIOIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSATENIbHO BBIOMpATh ONTUMANIbHYIO (DOpPMY MpeACTaBICHHUS] HHPOpPMaALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJlayd  HECJIOXHBIMU CXEMaMH, JHharpaMMmamy,
apyrumu  (opmamu rpa@ukd M HUX KOMOMHAUMAMH;, YMEHUE HCIOJIb30BaTh M
aHAIM3UPOBATh B IIpollecCce€ YYEOHOM M HCCIEHOBATENIbCKON JEATEIbHOCTH
UHGOPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOIO X03sIiICTBa U TpaHCIoOpTa
Ha COCTOSIHME OKPY’KAIOLIEN TPUPOAHOMN CPEIBI.

KoMMyHUKAaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS:

yMEHHMsI 3aJlaBaTh BOMPOCHl (B Xoje jauajgora W (WIM) AUCKYCCHUH) IO
CyllecTBYy  0OCykgaemMoil  Tembl, (OpMyIHpoOBaTh CBOM  MHPEHAJIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUSI TMPEUIOKEHHON 3aJaud; yMEHUs MPeACTaBiIsATh
NOJIYYCHHbIE  pPEe3yJbTaThl TMO3HABATEIbHOM  JAEATENBHOCTH B  YCTHBIX U
NUCBMEHHBIX ~ TEKCTaxX; JieJaTh MPE3EHTAUUI0 PE3yJbTaTOB  BBINOJIHEHUS
XUMHUYECKOTO JKCIIEpUMEHTa (J1ab0paTOpHOTO OMbITa, JabOpaTOPHON pabOTHI MO
UCCIIEJJOBAHUIO CBOICTB BELIECTB, YYEOHOrO TMPOEKTa); YMEHUA Y4eOHOTO
COTPpYAHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM II03HABATEJIBHOW U
UCCIIEIOBATENbCKON JAESITEbHOCTH IPU PELIEHUH BO3HUKAIOIIMX MpodieM Ha
OCHOBE yuéTa OOIIMX MHTEPECOB U COTIACOBAHMS MO3ULIUNA (0OCYXKIeHUs, 0OMEH
MHEHHUSIMHA, «MO3TOBBIE IITYPMBI», KOOpPAMHALMSA COBMECTHBIX JICWCTBUHU,
ornpeJereHrue KpUTEPUEB MO OIIEHKE KaueCTBa BHIMOIHEHHOM paboThI U IpyTHE).

PerynsiTuBHbBIE YHHBepcaJbHbIe Y4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITENIBHO OIpPEAENATh LENU JAEATeIbHOCTH, IUIaHUpPOBATh,
OCYLIECTBJIATh, KOHTPOJIUPOBATH U NPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
JeSTENHHOCTD, BHIOMPATh Hanbosee 3pGHEeKTUBHBIE CIIOCOOBI PEIICHHS YUYSOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOSITEIbHO COCTaBIIATh WU KOPPEKTUPOBATH
MIPEJIOKEHHBIM  AJITOPUTM JECUCTBUM IIPU BBIIOJIHEHUM 3aJaHUM C YUYETOM
MOJIYYCHHUsS] HOBBIX 3HAHUUA 00 M3ydyaeMbIX OOBEKTaX — BEIIEeCTBaX M PEaKIHUsX,
OIICHMBAaTh COOTBETCTBUE MOJIYYEHHOI'O pE3yJibTaTa 3asBICHHON LIENIH, YMEHUE
UCIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3aJIaHUN.

IHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpenMETHBIX pE3yJbTATOB [0 OCBOEHUIO 005A3aTEIbHOIO
coZlepKaHUs, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOil paboueil mporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS Hay4yHbIe 3HAHMS, YMEHHUS U CIOCOObI
nercTBUl, cnermuduUecKkue ISl MPEIMETHOM 00JIacTH  «XHUMHS», BB
NEATENBHOCTH 10  TOJYYEHHIO HOBOTO  3HAHUS, €ro MHTEPHpETalnH,
npeo0pa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YYCOHBIX U HOBBIX CUTYAIIUsX.

K xonity o0yuyenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHUM:



PacKpbIBaTh CMBIC OCHOBHBIX XMMUYECKHUX MOHSTHI: aToM, MOJEKyJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIECTBO, CI0XXHOE BEUIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHHUH, MOJIIPHBIN 00BEM,
OKCHJ|, KHCJIOTa, OCHOBAHHE, COJIb, 3JEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCJICHHUSI, XUMHUYECKas peakiusi, KiaccuuKaius peakuuid: peaxiuu
COCIMHEHHMSI, PEaKUHMM pa3JIOKECHUS, PpEaKIUU 3aMELICHUs, PpPEaKUuu
o0OMeHa, PK30- U PHJIOTEPMHUUECKUE PEAKIUH, TEIUIOBOM 3(PeKT peakuuu,
PO aToOMa, HJIEKTPOHHBIA CIIOM aromMa, aroMHas oOpOuTal b, paaNycC
aToMa, XMMHUYECKasi CBs3b, MOJSIPHAS] U HEMOJIApHAs KOBAJICHTHAsl CBSA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PacTBOpP, MaccoBas J0Js BEUIECTBA
(mpolieHTHas! KOHIIEHTPAIKs) B pacTBOPE;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHMUYECKHX TOHSATHH U
MIPUMEHSTH 3TH NOHATHUSA IPU ONMCAHUM BELIECTB M MX MPEBPALLICHHII;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHUS (HOpPMYI
BEILIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIINIA;

ONpeeNsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKMCIEHHA  DJIEMEHTOB B  OMHApHBIX  COEIUHEHMSX,
MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAUHEHUM I10
dbopmyniam, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasi M MOHHAsi) B
HEOPraHUYECKUX COECTUHEHUSX;

packpeiBath cmbich I[lepmogmueckoro 3akona [[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHHUE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT HMX IoyoXeHus B Ilepuonnueckoi cucreme,
3aKOHOB  COXPAaHEHHsT  MacChl  BEIIECTB, IIOCTOSIHCTBA  COCTaBa,
aTOMHOMOJIEKYJISIPHOTO YU€HHs, 3aKOHa ABOTrapo;

OMHUCHIBATh M XapaKTepu3oBaTh TalOaMuHyro Qopmy I[lepuonnyeckon
CHUCTEMbl XHMHMYECKHX DJEMEHTOB: pa3inyaTh MOHATUS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAUEHHUS, KOTOPbIE HMEIOTCA B
tabmuue «llepuognueckass cucrema XuMuueckux asnementoB J[. U.
MeHnaeneeBay ¢ UHCIOBBIMH XapaKTEPUCTHKAMU CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siapa, OOLIEe YUCIIO IEKTPOHOB
Y PACIIPEJEIICHUE UX IO SJIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuH (II0 YHUCIy M COCTaBY YYaCTBYIOIIMX B PEakLUU
BEIIIECTB, 10 TETUIOBOMY (P deKTy);



XapakTepu3oBaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOrHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TIPOTEKAaHHUA XUMHUYECKHX [PEBpAIICHUN B
pa3IUYHBIX YCIOBUSX;

BBIUKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JIOJIIO XHUMHYECKOro 3JIeMeHTa 1o (opmyre
COEIMHEHHMSI, MaCCOBYIO JOJIO BELIECTBA B PACTBOPE, POBOJUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKOW PEaKIUU;

IIPUMEHSTh OCHOBHBIE OIEpPALMM MBICIUTEIBHON EATEIIBHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 0000IeHHe, CHUCTEMaTHU3alluio, Kiaccu(pHUKaIuio,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — JJISI M3Y4YEHUS] CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKlUil, €eCTECTBEHHO-HAyYHBIE METO/IbI
MO3HAHUS — HAOIIOJICHUE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN );

cledoBaTh  MpaBWIaM  MOJb30BAaHHUS ~ XMUMHUYECKOW  MOCYAOM
7abopaTOpHBIM 000pYyJIOBaHHEM, a TakXKe TMpaBWwiIaM oOOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH IO BBIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OIMBITOB MO TOJYYEHUI0 M COOUPaHUIO
ra3oo0pa3HbIX BeIIECTB (BOAOpOAa M KHUCJIOPOJAA), MPHUTOTOBICHUIO
pacTBOPOB C ONPENCIEHHOW MAacCOBOW HOJIEM PACTBOPEHHOTO BEIIECTBA,
IJIaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCJIOT C MOMOIIBI0 UHANKATOPOB
(;takmyc, dhenondranent, METUIOPAHXK U JIPYTHUE).

K xonity o0ydyenust B 9 kj1acce mpeIMETHBIE PE3yIbTaThl HA 0A30BOM yPOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX IOHATHM: XUMHUYECKUN
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, AaHWOH, IIPOCTOE BEILECTBO,
CJI0’)KHO€ BELIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIECHb
OKHUCJICHUS, XUMUYECKas pPeaKius, XUMUUYECKasl CBsI3b, TEIIOBON 3 deKT
peakuuu, MOJb, MOJSPHBIA  00BEM,  PacTBOpP,  BJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIUTUYECKAsT IUCCOLMALUSA, PEaKUUU HOHHOTO
oOMeHa, KaTalu3aTrop, XHMHYECKOE paBHOBECHE, OOpaTHUMblE WU
HEOOpaTUMBbIE pEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUH,
OKHUCIIUTEIb,  BOCCTAaHOBUTENIb,  OKHUCJICHHE U  BOCCTAHOBJICHUE,
aIJIOTPOIUsA, aM(pOTEPHOCTh, XUMHUECKas CBs3b (KOBaJICHTHAs, MOHHAs,
METaJUINYeCcKasi), KpUCTAIMYECKas peumeTka, KOppOo3usl METauIoB,



CIUIaBbl, CKOPOCTb XHWMHUYECKOW peakluu, NpelesbHO I0MycCTHUMas
koHueHtpanus [[JIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHMYECKMX TOHSTHH U
MPUMEHSITh 3TH TOHSTHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JUIS COCTaBICHHS (HOPMYJ
BEILIECTB U YPABHEHNUN XUMHWUYECKUX PEAKLINN;

ONpPEIENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIIEMEHTOB B
COCIMHEHMSX Ppa3IMYHOTO COCTaBa, IPUHAIICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COEIMHEHHMM 1o (opmylaM, BUJI XUMHUYECKON
CBs3U (KOBaJeHTHasi, HMOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOW (opmysie, XapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COEAMHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonnueckoro 3axona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIUCHIBaTh U XapaKTepU30BaTh
Tabnnunyto (opmy Ilepuoanueckoil cHUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyarh IOHATHSA «TJaBHasg noarpynna (A-rpynma)» W «1moOoyHas
noarpynna (b-rpynna)», manbsie u OOJbLIME TMEPUOJBI, COOTHOCUTH
0003HAYCHHUS, KOTOpPhIE MMEIOTCA B MEPHOJUYECKON Tabimme, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOCHHMS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsj sApa, o0OIlIee YHUCIO DIEKTPOHOB U
pacmpesnefneHde HUX 10 JJIEKTPOHHBIM  CJOSM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUN B
npenenax MajlbIX MEepUOJOB U INIABHBIX MOATPYII ¢ YYETOM CTPOCHUS MX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE AJIEMEHTbI, HEOPTaHMYECKHE BEILECTBA,
XUMUYECKHE peakuuu (10 YMUCIy M COCTaBYy Y4YaCTBYIOIIMX B peakUuU
BEIIECTB, MO TEIUIOBOMY 3P (EKTy, M0 U3MEHEHHUIO CTENEHEH OKUCICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME W CHEHU(PUICCKUEC XUMUUYECKUE
CBOMCTBAa IIPOCTBIX M CJOXHBIX BEILECTB, IOATBEPXKJIAs ONUCAHUE
IpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINN;

COCTaBIIAITb YPAaBHEHUS DJIEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCJOT,
L1EJI04YEN U COJIEH, IOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIMI HOHHOTO
oOMeHa, ypaBHEHHUs peaKlMil, MOATBEPKAAIOIMIMNX CYIIECTBOBAaHUE
TEHETUYECKOM CBS3M MEK]y BEIIECTBAMU PA3JIUYHbBIX KJIACCOB;



* packpbIBaTh CYIIHOCTbh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI 3JIEKTPOHHOTO OajlaHCca ATHX PEaKIIni;

+ TPOTHO3MPOBATH CBONCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPAIMIEHUNA B Pa3IAYHBIX
YCIIOBHSIX;

* BBIYUCISITH OTHOCUTENBHYIO MOJEKYJSIPHYID H MOJSPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMMHYECKOTO »JJIeMEeHTa 1o (dopmyie
COEIMHEHMSI, MAaCCOBYIO JOJIO BEIIECTBA B PaCTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKON PEaKIInu;

- coOiromarh  mpaBWia  TOJB30BAaHUS ~ XUMHYECKOM  MOCyIOH |
nabopaTopHbIM  000OpyZOBaHHWEM, a TaKKe TpaBuia OOpalIleHus C
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSAMH 10 BBIMOJTHEHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHHIO M COOWpaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIIEKUCIIOrO rasa);

« TPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAUYCCTBCHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPUI-, OpOMU-,
uonua-, kKapbonat-, Qocdar-, cunmmkar-, cynb(ar-, THIPOKCH]I-UOHBI,
KaTHMOHbI aMMOHHUS W HMOHBI M3yYEHHBIX METaJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIECTB;

+ TPHUMEHATH OCHOBHBIC OTEPAIlMU MBICIUTEIBHON ACSITETbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMAaTHU3allii0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — JJI1 WM3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIHid, €CTECTBEHHO-HAYYHBIC METOJbl TO3HAHUA —
HAOJIIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, SKCICPUMEHT (peaabHBIM U
MBICJICHHBI ).

Peanu3anusi BOCIHUTATEJbHOI0 TOTEHIHMAJIA HA YPOKAX XUMHHU
npeamnoJiaraer ciaeayoiee:

- YCTAaHOBJICHHE JIOBEPUTEIIbHBIX OTHOLICHUH  MEKIY
YUUTEJIEM U €ro Y4Y€HUKaMH, CIOCOOCTBYIOIIMX MO3UTUBHOMY
BOCIIPUATHIO  y4YallUMHUCSA  TpeOOBaHUUA W  TPOChO  yduTens,
MPUBJICYEHUIO UX BHUMAaHUS K 00CYyXJIaeMoil Ha ypoke MH(opmaiuu,
aKTUBHU3AI[MU WX TTO3HABATEILHOMN JAESTEILHOCTH;

- noOyXJeHUEe IIKOJbHUKOB COOJIOJaTh Ha  ypOKe
OOILIePUHATEIE HOPMBI MOBEICHUS, NIpaBUja OOIICHUS CO CTapIIMMU
(yuuTensiMu) U CBEPCTHUKAMH (IIIKOJIBHUKAMU), TMPUHIUATIBI Y4EeOHOU
JUCLUUILIMHBI U CAMOOPTraHU3aluu;



- IIPUBJICYEHNE BHUMAHMS IIKOJIBHUKOB K LIEHHOCTHOMY
aCHeKTy M3y4aeMbIX Ha YpOKax SIBJICHUM, OopraHu3auus ux paboThl €
MoJlyyaeMoil Ha YpOKE COIMaIbHO 3HAauyuMoW wuHdopManuen —
WHULIMMPOBAHUE €€ OOCYXKJEHUs, BBICKa3bIBaHUS YYAIIUMUCS CBOETO
MHEHUS 10 €€ MOBOJY, BBIPAOOTKH CBOETO K HEM OTHOLIEHUS;

- UCIIOJIb30BaHUE BOCITUTATEJIbHBIX BO3MOKHOCTEN
colepxkaHusi y4eOHOro TmpeaMeTa dYepe3 JAEMOHCTPAIUI0 JIETSIM
IIPUMEPOB OTBETCTBEHHOI'O, T'Pa)XAAaHCKOrO TMOBEAECHUSA, IPOSBICHUS
YeJI0BEKOII00us U 100pOCepAEHHOCTH, yepes noaoop
COOTBETCTBYIOIIMX TEKCTOB JUIsl YTEHUS, 3a4ad Uil pELICHMUS,
IPOOJIEMHBIX CUTYALMH 17151 00CYXKICHHS B KJIacCe;

- NPUMEHEHUE HA YPOKE HHTEPAKTUBHBIX (POpM paldOThI
y4aIuxcsi: MHTEJJIEKTY AJIbHBIX urp, CTUMYJIUPYIOUIUX
IIO3HABATEIBbHYI0O MOTHBALMIO IIKOJBHHUKOB; JUCKYCCHUH, KOTOpBIE
JAlOT  ydYalluMcsi BO3MOXKHOCTb  HPUOOPECTH  OMBIT  BEACHHUS
KOHCTPYKTHUBHOTO JMAJIOra; rpynmnoBoil paboThl uiau padoThl B mapax,
KOTOpBIE y4YaT MIKOJbHUKOB KOMaHJIHOW paboTe W B3aMMOJCHCTBUIO C
JIPYTUMHU I€TbMU;

- BKJIIOUEHHE B YPOK WIPOBBIX MPOLEAYpP, KOTOpPBIE

MIOMOTAfOT MOAIeP’)KaTh MOTHBAIIMIO  JIeTeH K NOJNIy4ESHUIO
3HaHWUH, HAJIOKUBAHUIO  MO3UTUBHBIX MEKIUIHOCTHBIX
OTHOIICHUH B KJiacce, MIOMOTAIOT yCTaHOBJICHHIO
n00poxkenaTeIbHON aTMOc(hephl BO BpeMsl YPOKa;
- OpTaHU3aIHS medcTBa MOTHUBHUPOBAHHBIX "
APYIAUPOBAHHBIX yYaIuxCs HaJ ux HEYCTIEBAIOIINMHU

OJHOKJIACCHUKAMHM, JAIOUIEr0 IIKOJbHUKAM COLMAJIbHO 3HAYMMBIN
ONBIT COTPYAHUYECTBA U B3AUMHOW IIOMOIIIH;

- VHUIMAPOBAHWE U TOJJIEPKKA MCCIEI0BATEIBCKON
JNEATEIbHOCTH  IIKOJBHUKOB B paMKax  pealu3aldd  UMH
VH/IMBUIYaJIbHBIX U TPYIIIOBBIX HCCIIENOBATEIBCKUX ITPOEKTOB, 4YTO
JacT IIKOJIbHUKaM BO3MOXHOCTb npruoOpecTH HaBBIK
CaMOCTOSATENIbHOTO  PEIICHUs TEOPETHYECKOW MpoOJIeMbl, HaBBIK
reHepupoBaHuss u  0GOpPMIICHUST COOCTBEHHBIX  MJIEM, HaBBIK
YBOKUTEIIBHOTO OTHOIIEHUS K YYXXUM HJesIM, O(OpPMIEHHBIM B
paboTax Ipyrux HcciefoBaTesield, HaBbIK MyOJUYHOTO BBICTYIUICHHS
nepes ayauTOpHUE, apryMEHTUPOBAHUS M OTCTAMBAHMS CBOEW TOUYKH
3pEHUSL.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos
Ne HaumeHoBaHue pa3ie/ioB u . KOHTPOIBHBIE TpakTHueCKHe JyekTpoHHbIe (HU(pOBHIEL)
n/n TeM MPOrpaMMbl cero paBoTs! paBoTsI oOpa3oBaTe/ibHbIE PeCcypchl
Paspnea 1. IlepBoHayanbHble XUMUYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh
€CTECTBO3HAHUS U Bu6miorexa [TOK
I NPAKTHYECKOH NeATETHHOCTH > 0 2 https://m.edsoo.ru/7f41837¢
YyeJoBeKa
BemecTBa u xuMuueckue bubmuoreka [JOK
1.2 peakunu 15 1 0 https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3nen 2. Ba:kHeiilue npeacTaBuTe I HEOPraHMYeCKHUX BelllecTB
Bo3znyx. Kucnopon. [lousarue bubnmoreka [JOK
2.1 00 okcumax 6 0 0 https://m.edsoo.ru/7f41837¢
Bonopoa.Ilonsitue o kucnorax bubnuorexa [IOK
2.2 U COJISIX 8 0 1 https://m.edsoo.ru/7f41837¢c
Boga. PactBopsl. [lonsitue 06 bubnmoreka [JOK
2.3 OCHOBaHUSX S 1 1 https://m.edsoo.ru/7f41837¢
OcHoBHbBIC KJIacChl bu6mmoreka [IOK
2.4 11 1 1

HEOPraHUYECKUX COCIMHEHUN

https://m.edsoo.ru/7f41837¢
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Hroro no pazneny 30

Pasnen 3. [lepuoanyeckuii 3akoH u Ilepuoguyeckas cucrema xummudeckux daemMenToB /I. M. Mennesneea. CTpoeHue aToMOB.

Xumuueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE pe€akuuu

[Tepuonnueckuii 3aKOH U
Ilepuoanueckas cucrema Bubmmoreka LIOK
3.1 XUMUYECKHUX d1eMeHToB J1. 1. 7 0 https://m.edsoo.ru/7f41837¢
Menneneesa. CtpoeHue aroma
XUMHYECKAsA CBI3b.
bubmuoreka [JOK
3.2 OxucnurensHo- 8 1 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJILHBIE PEAKITUU
bub6mmorexa [JOK
Wroro no pasaery 15 https://m.edsoo.ru/7f41837¢c
bu6mmorexa [JOK
PesepsHoe Bpems 3 0 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10
[IPOI'PAMME 63 4
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9 KUIACC

KoanuyectBo 4yacos JIeKTpOHHbIE
HanmeHoBaHMe pa3ie/ioB U TeM (wnpponrie)
Ne /i POrpaMMBI Beero Kontpoabubie | IlpakTHueckue obpasoBaTejbHbIE
padoThI padoThI pecypceel
Pa3zneun 1. BenmecTBO M XUMHUYeCKHUE PeaKIuu
[ToBTOpenue u yriryOiaeHne 3HaHUN bubnuorexa IIOK
11 OCHOBHBIX Pa3/iesioB Kypca 8 kiacca > 1 0 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubmmoreka [JOK
12 peakumit 4 0 0 https://m.edsoo.ru/7f41a636
: DNEeKTpoNIUTUYECKAs AUCCOLIUALIMSL. bubnunoreka [JOK
3 XUMHUYECKUE peaklliy B PaCTBOPax 8 1 1 https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznea 2. HemeTanibl M MX coelMHEHHUS
OO0m1as XxapaKTepUCTUKAa XUMHYECKUX bubnuotexa [JOK
21 anemeHToB VIIA-rpynmsl. ['anorenst 4 0 1 https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
22 sneMeHToB VIA-rpymnmnel. Cepa u eé 6 0 0 bubmorexa LHOK
COCIMHEHNUS https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcTHKa XUMUYECKUX
23 areMeHTOB VA-rpymisl. A30T, pochop u ux 7 0 1 bu6mmorexa IIOK
COCIMHEHNS https://m.edsoo.ru/7f41a636
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OO0mmas XxapakTepuCcTHKa XUMUIECKUX

bu6mmoreka [IOK

24 aneMeHToB IVA-rpynmnsl. Yriepon u ] N .
KPEMHH 1 MX COSIHHCHNS ttps://m.edsoo.ru/7f41a636
Wroro no pazneny 25
Pa3znen 3. MeTaabl 4 X COeIMHEHUS
5 bu6mmorexka [JOK
3.1 Obutue cBOHCTBA METAILIOB 4 https://m.edsoo.ru/7f41a636
5 bu6mmoreka [JOK
3.2 Baxueiinme MeTaisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pasnen 4. Xumus n okpy:kapmias cpeaa
bu6mmoreka [IOK
4.1 BemiecTBa 1 MmaTepuaisl B )KU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f412636
Uroro no pazneny 3
bu6mmoreka [JOK
PesepsHoe Bpemst 3 https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68
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INHOYPOYHOE IINTIAHUPOBAHUE 8
KJIACC
KoJsnyecTBO 4acoB teKTpoHHbIE
e Tema ypoka Aara u:il o
M
. yp Beero KonTpoabubie | IlpakTuueckue W3ydenus 0opasoBaTe/IbHbIC
padoThbI padoThI pecypchl
[Ipeamer xumun. Pose Xumuu B KU3HA bubmuoteka [{IOK
1 yejioBeka. Teja u BemiecTBa 1 0 0 05.09.2023 https://m.edsoo.ru/ff0d210c
bubmmorexa [JOK
2 TTousTue o MeTomax MO3HAHUS B XUMUHU 1 0 0 05.09.2023 https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padota Ne 1 «IIpaBuiia
paboThl B 1a00paTOpUU U PUEMBI BuGuorexa [IOK
3 0o0paIenys ¢ 1abopaTopHEIM ! 0 ! 12.09.2023 https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM»
Yucrele BemecTBa u cmecr. CriocoObl bub6mmoreka [IOK
4 pazzaeneHust cMecen 1 0 0 12.09.2023 https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Pa3nenenne cmeceii (Ha mpumepe 1 0 1 19.09.2023 | Dpuomoreka [IOK
OUHCTKY [IOBAPEHHOMN COIH)» https://m.edsoo.ru/ff0d28c8
Bbu6nuoreka [JOK
6 ATOMBI 1 MOJIEKYJIBI 1 0 0 19.09.2023 | e /im edsoo.ru/f0d2a6e
XUMHUYECKHUE AJIEMEHTbI. 3HAKU bubmuoreka [JOK
7 1 0 0 26.09.2023 https: £0d2
(CUMBOJIBI) XHMHUYECKUX 3JIEMEHTOB ttps://m.edsoo.ru/ff0d2be8
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bubnmoreka [IOK

peakuui

8 IIpocTeie U cllOKHBIE BEIIECTBa 26.09.2023 https://m.edsoo.ru/fF0d2a6e
bubmoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 03.10.2023 https://m.edsoo.ru/fl0d2d50
3aKkoH MOCTOSIHCTBA cocTaBa
BElIECTB. XuMmHU4eckas (Gopmyna. bubnuorexa [JOK
10 03.10.2023
BaneHTHOCTP aTOMOB XHUMHYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHocuTeNnbHas aTOMHAs Macca. but6mmoreka [IOK
1 OTtHOCHUTEIBbHASA MOJIEKYJISIPHAS Macca 10.10.2023 | pttps://m.edsoo.ru/ff0d323c
MaccoBas goJsi XUMHUYECKOTO bu6mmoreka [JOK
12 10.10.2023 :
3JIEMEHTA B COCIUHEHUU https://m.edsoo.ru/ff0d350¢
KonunuectBo BemniectBa. MoJib. bubnuoreka [JOK
13 M 17.10.2023 | pyips://m.edsoo.ru/f0d5230
oJIsIpHas Macca https://m.edsoo.ru/ff0d5230
DOu3nIeCcKUe U XUMUYECKHE SIBICHUS. bu6mmoreka [IOK
14 XuMu4decKast peakuus 17.10.2023 https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycnoBus NpoTeKaHus bu6nuorexa LIOK
15 XUMHUYECKUX PEAKIUI 24.10.2023 https://m.edsoo.ru/ff0d3al6
3aK0H COXpaHEHHUsI MaCcChl BEIIECTB. bubnuorexa [JOK
16 XHWMHYECKUE YPABHEHUS 24.10.2023 | pyns://m.edsoo.ru/fROd3b88
Brrunciienust konuuecTBa, MacChl
17 BCIIIECTBA 10 YPABHCHUSIM XHMHYECKHX 07.11.2023 | DuOmuorexa IIOK

https://m.edsoo.ru/ff0d5708
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Knaccudukanus XuMHUECKUX peaklui

18 (coeMHEnYs, pa3loKEHHs, 07.11.2023 | Dubmorexa LHOK
. . .
3aMelleHus, oOMeHa) https://m.edsoo.ru/ff0d3f34
M. B. JIomoHOCOB —

19 yuéHbliHIMKIonEAUCT. OG00IIEHNE 1 14.11.2023 bu6mmorexa IIOK
CHCTEeMATH3aIHs 3HAHMIT https://m.edsoo.ru/ff0d40c4
Konrponsnas padora Nel mo teme bubnuorexa [IOK

20 «BemmecTBa 1 XUMHYECKUE PEAKLIVIDY 14.11.2023 | hitps://m.edsoo.ru/ff0d4290
Bo3znyx — cmecp razoB. CocrtaB bubmmoreka [JOK

21 Bo3ayxa. Kucimopom — snemMeHT u 21.11.2023 | y4ns://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
duznyeckue 1 XMMHUUECKHE CBONCTBA

27 KUcIopoa (peakiui OKUCIEHUS, 21.11.2023 bu6morexa IIOK
ropenne). [TonsTie 06 OKcHAAX https://m.edsoo.ru/ff0d4614
Crioco0sI MoNTy4eHus KUCIopo/ia B

23 1abopaTopuu U MPOMBIIUIEHHOCTH. 28.11.2023 brbmiorexa LIOK

https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
TemnoBoit 3¢ ekt xumMuaeckoi
€aKIuu, MOHSATUE O

24 p 28.11.2023 bubmuorexa [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKLIUIX
TonnuBo (He(Th, yrojap U METaH).

25 3arps3HeHHE BO31yXa, CIOCOObI ET0 05.12.0023 | PromHoTeka IIOK

NpeaAOTBPAILLICHU A

https://m.edsoo.ru/ff0d4c4a
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[IpakTuueckas pabora Ne 3 o Teme

26 «[TonyuyeHnue u cobupaHue KUCIOPOa, 05.12.2023 | PromHoTeka IIOK
M3yUYEHHE Ero CBOICTB https://m.edsoo.ru/ff0d4ae2
Bonopox — anemeHT u npocroe bubnmoreka [JOK

27 BeecTBo. Haxoxaenue B mpupoae 12.12.2023 | pitps://m.edsoo.ru/ff0d4dd0
du3znueckue U XMuMHUUYECKHE CBOMCTBA bubmunorexa LIOK

28 Bojiopoa. [Ipumenenne Bogopoaa 12.12.2023 https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK

29 [ToHsTHE O KHCIIOTAX U COMSAX 19.12.2023 | e/ edsoo.ru/fOd50d2
Crioco0bl TToJTy4eHus1 BOAOPO/Ia B but6moreka [IOK

30 nabopaTtopuu 19.12.2023 https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme

31 «[Toyuenune u cobupanme BOIOpPOAa, 26.12.2023 bubmorexa [IOK
H3YUYCHHE Ero CBOICTBY https://m.edsoo.ru/ff0d4{42
MossipHbIii 006EM Ta30B. 3aKOH bubmuoreka LIOK

32 ABoraJipo 26.12.2023 https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOJIMYECTBA

33 BEI[ECTBA T'a3a 10 er0 H3BECTHOMY 16.01.2024 BH6J'1H0TeKa HOK
KOJIMYECTBY BEIECTBA WM 00BEMY https://m.edsoo.ru/ff0d55a0
Beruncnenus 006EMOB ra3oB 10

34 YPaBHEHUIO PEaKIMU HA OCHOBE 3aKOHA 16.01.2024 BH6J‘1HOTeKa HOK
0GLEMHBIX OTHOIICHHH T2308 https://m.edsoo.ru/ff0d5708
du3znueckue U XuMHUUYECKHE CBOMCTBA bu6mmoreka [JOK

35 23.01.2024

BOJIBI

https://m.edsoo.ru/ff0d587a
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CocraB ocHoBauuii. [Tousarue 00

bu6mmoreka [IOK

36 HHAUKATOpax 23.01.2024 https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbIe

37 Y HeHACBIICHHBIE PacTBOpHI. MaccoBast 30.01.2024  DuOmoTexa [IOK
J10JIsL BELLECTBA B pacTBOpE https://m.edsoo.ru/ff0d5b40
[IpakTuueckas pabora Ne 5 o Teme

38 «HpI/IFOTf)BJ‘ICEII/Ie paCTB(ipOB c ) 40.01.2024 Bu6uorexa [JOK
OIIPEACICHHON MaCCOBOU 10JICH o https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»
Konrponsnas pabora Ne2 o reme bubnuorexa [IOK

39 «Kucnopoa. Bogopoxa. Boga» 06.02.2024 https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KilacCU(pUKAIINS, bu6moreka [JOK

40 06.02.2024 https://m.ed /£F0d
HOMEHKJIaTypa ttps://m.edsoo.ru 664e¢
[TonyueHue u XMMHUUECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEpPHBIX 13.02.2024 ~ buomorexa IOK
OKCHIIOB https://m.edsoo.ru/ff0d664e
OcHoBaHHUS: COCTaB, KJIaCCU(UKAIINS, bub6mmorexa [JOK

42 13.02.2024 | pitps:
HOMEHKJIaTypa ttps://m.edsoo.ru/ff0d67ca
ITonyuyeHnue U XMMHUYECKUE CBOMCTBA bubnuorexa LIOK

43 o 20.02.2024 .
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukaus, bub6mmorexka [JOK

44 20.02.2024 .
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[TonydyeHue 1 XuMHUYECKHUE CBOMCTBA bubnuorexa [JOK

45 27.02.2024

KHUCJIOT

https://m.edsoo.ru/ff0dfee2
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Conu (cpeaHue): HOMEHKIATypa,

bu6mmoreka [JOK

46 CHOCOObI MOJy4YCHUS, XUMHUYICCKUC 27.02.2024
CBOICTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padbora Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a71a4 110 TEME
47 05.03.2004 | DuOmiorexa LHOK
«OCHOBHBIE KJIACCHI HEOPTAHMUECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
['enernyeckast CBsI3b MEXAy KilaccaMu bubnuoreka [JOK
48 HEOPraHWYECKUX COCTMHEHUN 05.03.2024 | pps://m.edsoo.ru/00ad9as0
. bu6mmoreka [JOK
49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 12.03.2024 https:/m.edsoo.ru/00ad9ch2
Konrponsnas padora Ne3 o reme
50 "OCHOBHBIE KJTACChI HEOPTAHUIECKHX 12.03.2024 ~ buomorexa IOK
CcoeqUHEeHHI" https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKY KIaCCHPUKAITUN
51 XUMHYECKUX DJIEMEHTOB. IToHsaTHE O 19.03.2004 | DHOmorexa [IOK
IPYIIaX CXOTHBIX SIEMEHTOR https://m.edsoo.ru/00ad9ffa
[Iepuoanueckuii 3aKOH U
52 [leprognyueckast cUCTeMa XUMHYECKUX 19.03.2024 brbmiorexa LIOK
https://m.edsoo.ru/00adasS2c
anemenToB 1. . Menaeneena
bub6mmorexa [JOK
53 Ileprop!, rpynIibl, MOArPYIIIIbL 02.04.2024 | }¢tps://m.edsoo.ru/00adas2c
Crtpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
54 02.04.2024

saep. M3oTomsl

https://m.edsoo.ru/00ada342
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CtpoeHue 31MeKTPOHHBIX 000JI04YeK

55 aToMoB »J1eMeHTOB [lepnoauaeckoit 09.04.2024 | PuOmHOTEKA [TOK
cucrembi JI. VI. Menneneena https://m.edsoo.ru/00ada6bc
XapakTepucTuKa XUMHIECKOTO
3JIEeMEHTA MO €ro MOJ0KEHHUIO B

56 Ny 09.04.2004 ~ DHOmaoTeKa LIOK
[Tepnonnueckont cucreme J1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproguyeckoro 3akoHa ass
pa3BuUTHUA HayKu U npaktuku. /. 1.

57 M  uBHL 16.04.2024 | DuOmoTexa LHOK

CHACIICCB — Y4CHBIN, 1ICAAror 1 https://m.edsoo.ru/00ada96e
rpa)xJIaHuH
DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK

58 XUMHUYECKUX 3JIEMEHTOB 16.04.2024 https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

59 Honnast xumn4deckas CBA3b 23.04.2024 https:/m.edsoo.ru/00adac34
KoBaneHnTHast nosnsipHasi XuMH4yecKas bubmuoreka LIOK

60 CBSI3b 23.04.2024 https://m.edsoo.ru/00adaab8
KoBasieHTHast HenoONsipHAsk XUMUYECKast bu6nuorexa LIOK

61 30.04.2024 .

CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK

62 CreneHb OKUCICHUS 30.04.2024 | | edsoo.ru/00adac28
OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC bu6mmoreka [IOK

63 07.05.2024 https:
peaxkuuu ttps://m.edsoo.ru/00adb076

bubnuorexa [JOK

64 OKucauTenu U BOCCTAHOBUTEIIH 07.05.2024 | 10 c /i .edsoo.ru/00adb076

65 KonrpomnsHas padora Ne4 o teme 14.05.2024 | bubnuoreka [{OK
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«Crtpoenne atToMa. XUMHUUYECKas CBA3bY

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

PesepBHelit ypok. O6o01IeHHE U bubnmnoreka [JOK
66 cHUCTEMaTU3alus 3HaHUHI 1 14.05.2024 https://m.edsoo.ru/00adb33c
PesepHbIii ypok. O60011eHNE 1 bubnuorexa [JOK
67 cucTeMaTu3alus 3HaHu 1 21.05.2024 https://m.edsoo.ru/00ad9cb2
PesepBHeIil ypok. O600IeHHE 1 bubmmoreka [JOK
68 cUCTeMaTH3aIus 3HaHUI 1 21.05.2024 | pitns://m.edsoo.ru/fl0d61c6
OBIIEE KOJIMYECTBO YACOB I10 P

ITPOTPAMME



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

9 KUIIACC

KoaunuecTBo 4acoB

DJIEeKTPOHHBIE
Ne T KonTpo e | IIpakTtuuyeckue Jata tipponie
HTPOJIbHBI THYECKH
o/ emMa ypoka Beero ; p p5 wsyuenns | ©00PasoBaTeNLHbIE
padoTshI padoThI pecypeb

[lepuoauueckuii 3aK0H.

| Ilepuonnueckas cucrema . 0 0 06.09.2023 Bu6morexa LIOK
XUMUYECKHX djieMeHToB 1. 1. https://m.edsoo.ru/00adb59¢
Menaeneesa
3aKOHOMEPHOCTH B U3MEHEHHUH

o) CBOMCTB XMMHYECKUX 3JIEMEHTOB 1 0 0 06.09.2023 | Dudmiorexa IIOK
MepBBIX TPEX TIEPHOIOB https://m.edsoo.ru/00adbbbb
Knaccudukanus 1 HOMEHKIIaTypa bubmmoreka [JOK

3 1 0 0 13.09.2023 https:
HEOPraHUYECKUX BELIECTB ttps://m.edsoo.ru/00adb7e2
Buapsl XUMHY€ECKOI CBSA3U U THUIIEI bu6mmoreka [IOK

4 .. 1 0 0 13.09.2023 https:
KPUCTAIUINYECKUX PELIETOK ttps://m.edsoo.ru/00adbac6
Kontponbhas padora Nel o teme

5 «IToBTOpEHNUE U yriTyONeHNE 3HAHUH 1 1 0 20.09.2023
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»
Knaccudukanus XuMruaeckux bubnmoreka [JOK

6 o 1 0 0 20.09.2023 | pips:
peaxiui o pa3IndHbBIM IIPU3HAKAM ttps://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKON

7 peakiuu. [ToHsATHE O TOMOTEHHBIX U 1 0 0 27.09.2023 | promuoreka IIOK

TCTCPOTCHHLIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a
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IIOHHTHG()XHMquCKONIpaBHOBeCHH.

8 MDaxTOpbI, BIUSIOIIKE HA CKOPOCTh 27090023 | Puomoreka [JOK
XHMUHECKOH PeaKIIMH 1 TONOKEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PAaBHOBECHUS
OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK

9 peakuuu 04.10.2023 | pyins://m.edsoo.ru/00adcade
Teopus 2NEKTPOIIUTHIECKON

10 aucconuanuy. CUiIbHbIC U cliabbie 04.10.2023 | DuOmuoreka IIOK
3JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

5 bu6mmoreka [JOK

11 HoHHbIE ypaBHEHMS peakuui 11.10.2023 | | oc /i edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIIOT U

12 OCHOBaHUI1 B CBETE MPEICTaBICHHI 11.10.2023 | Buomoreka [IOK
06 SIEKTPOTUTHYECKOT HCCOIHMALIHN https://m.edsoo.ru/00add5d8
XUMHUYECKUE CBOMCTBA COJIEN B CBETE

» bubmuoreka [JOK
13 MpeICTaBIeHUI 00 18.10.2023
P . https://m.edsoo.ru/00add8b2
AJIEKTPOJIIUTUYECKON JUCCOIHAIIIHI
. bub6munorexa LIOK

14 [TonsTue o runponuse conen 18.10.2023 https://m.edsoo.r/00add9d4
O06001IeHre U CUCTEMAaTU3 AL bubmuoreka [IOK

15 o 25.10.2023 .
3HAHUU https://m.edsoo.ru/00addd12
[IpaxTuueckas padorta Ne 1.

16 «Pelenne sKcepuMeHTAIbHBIX 25.10.2023 Bubmorexa [IOK

3agaq»

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

KontponbHas pabora Ne2 o treme

17 «DIEKTPONUTHYECKAs UCCOIUAIIHSL. 08.11.2023 | PuOmiorexa OK
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B pacTBOPaxX»
OO01mast xapakTepuCcTHKA TaJIOT€HOB.
18 XHUMHUYECKHE CBOWCTBA HA IPUMEPE 08.11.2023 | buomioTexa [IOK
x7opa https://m.edsoo.ru/00addfe2
19 XmopoBogopoa. CoJisiHast KHCIIOTA, 15.11.2023 | bubauoreka [JOK
XMMHYECKHUE CBOMCTBA, MOJyYEHUE, https://m.edsoo.ru/00ade104
IpUMEHEHNE
[IpakTuueckas padota Ne 2 o Teme
N bubnunorexa LIOK
20 «IToryyeHue COIAHON KUCIOTHI, 15.11.2023
Y .. . https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONUCTB»
Brruncnenus mo ypaBHEHUSIM
71 XUMHYECKUX PEAKIMH, €CIIN OMH U3 22.11.2023 | PuoOmmoreka [IOK
PEATEHTOB JaH B H30bITKE https://m.edsoo.ru/00ade488
OO01mas xapakTeprcTHKa dJICMEHTOB bubmmoreka [JOK
22 22.11.2023 .
VIA-rpyniel https://m.edsoo.ru/00ade64a
AoTponHbie MOTU(MUKAIIUN CEPHI.
- Haxoxnenue cepsl u €€ COC[[I:IHGHI/Iﬁ 29112023 Bu6miorexa IIOK
B Iipupo/ie. XHMUYECKUE CBOWCTBA o https://m.edsoo.ru/00ade64a
cepbl
CepoBozopol, CTpocHHE, PU3HYESCKHE bub6mmorexka [JOK
24 P P P (I) 29.11.2023

U XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxcuppl cepsl. CepHast KMCIIOTA,

25 (Gu3HUYeCKre ¥ XHMHUYECKHE CBOMCTBA, 06.12.2023 but6mmoreka IIOK
NpHMeHeH e https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKLIUH, JIEIKAILNE B
OCHOBE IIPOMBIIIIEHHOT'O CI0c00a
MOJTyYEHUsI CEPHOM KUCIOTHI. Bu6muorexa LIOK

2 06.12.2023

6 XHMMHYECKOE 3arps3HeHne https://m.edsoo.ru/00adec8a
OKPYKaIoIIEH Cpeabl COCTUHEHUSIMU
cepbl
Brranciaenne MaccoBoi 10N BRIXOAA but6moreka [JOK

27 MPOJIYKTa PEAKIINU 13.12.2023 | p¢tps://m.edsoo.ru/00adec8a

28 OO1w1ast XxapakTepUCTHKA 3JIEMEHTOB 13.12.2023 | bubnuoteka [IOK
VA-rpynmnsl. A30T, paclipocTpaHeHHE https://m.edsoo.ru/00adeea6
B IIpUpoOJie, PU3NYECKUE U
XMMHYECKHE CBONCTBA
AmMMHaK, ero Gu3nIecKue u

29 XUMHYECKUE CBOMCTBA, MOIYYEHHE U 20.12.9023 | prommoteka IIOK
NpHMeHeHHe https://m.edsoo.ru/00adf004
[IpakTuueckas pa6ora Ne 3 o Teme

30 «[TonyueHne aMMuaKa, U3y4eHUe €ro 20.12.9023 | pnomorexa IIOK
CBOHCTBY https://m.edsoo.ru/00adf180
A3oTHas KucioTa, e€ pusndeckue u bu6mmoreka [JOK

31 27.12.2023

XUMHYECKUE CBOUCTBA

https://m.edsoo.ru/00adf306
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Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIBHBIX

32 yaoopeHuit. XumMmudeckoe 27.12.2023 bubmoreka [IOK
3arpsa3HEHHE OKPYKAIOIIEH cpeIbl https://m.edsoo.ru/00adf518
COEIMHEHUSIMH a30Ta
®dochop. Okcun pocdopa (V) u

33 docdopnas kucnora, pusnyeckue u 10.01.2024 | Budmorexa [IOK
XIUMHUECKHUE CBOICTBA, [IOIyYCHHE https://m.edsoo.ru/00adf68a
Hcnonn3oBanue gochaTo B
KayeCcTBE MUHEPAJIbHBIX y100peHUi.

34 3 . 1001.2024 | Puomaorera LOK

arpsAsHeHue NPUPOIHON CPebl https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHEHHE B

35 npupoze, GU3MIecKue U XMMHUECKUE 17.01.2024 ~ buomorexa IOK
CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriepona, ux (pu3nuecKue u bu6mmoreka [JOK

36 XMMHYECKHE CBOMCTBA. 17.01.2024 | p4ps://m.edsoo.ru/00adfebe
DKOJOTHYECKHE MPOOIEMBI,

CBsI3aHHbIE C OKcuaoM yraepoaa (IV)
. bubnuorexa [JOK

37 VYrosbHas KUCIOTA U €€ CoNun 24.01.2024 | | edsoo r/00ac006c
[IpakTuueckas pabora Ne 4 o reme
"I[Tomy4yeHue yriieKuciaoro rasa.

38 24.01.2024 | DuOmoTeka [JOK

KavecTBeHHas peakuus Ha
kapOoHaTHoH"

https://m.edsoo.ru/00ae027e
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HepBOHa‘IaHBHHC MOHATHS 00

39 OPraHUYECKUX BEIIECTBAX KaK O 31019024  PuomHoTeka IIOK
COEIMHEHMAX YIIIEPOa https://m.edsoo.ru/00ae054e
5 but6mmoreka [JOK
40 Kpemnwuii u ero coenuHenust 81.01.2024 | oo im edsoo.ru/00ac080a
[IpakTuyeckas padora Ne 5. Pemenue
AKCTIEPUMEHTAIIBHBIX 33]1a4 110 TEME
41 «BaxuHelimue HeMeTauIbl U UX 07.02.2024 babmorexa O
https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KoHnTtponbhas padora Ne3 o teme
42 «BaxHeiue HeMeTallUIbl U UX 07.02.2024 bubmorexa OK
COE/TMHEHHUS https://m.edsoo.ru/00ae0el8
OO01mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB.
Merannuueckas CBA3b U
43 METaJUTHYECKas KPHCTATHYECKAs 14.02.2024 | Duomiorexa LOK
https://m.edsoo.ru/00ael103e
pemérka. Pu3nveckKre CBOMCTBA
METaJIJIOB
XHUMHUYECKUE CBOMCTBA METAJLIOB.
44 DNEeKTPOXUMHUYECKUH gl 14.02.2024 bubmorexa OK

HaIPsKEHUN METaJIOB

https://m.edsoo.ru/00ael 156
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OO61mmue crmocoOb! MOTyYeHUS
MeTaiuioB. CiutaBel. Beruucienus mo

45 YPaBHEHUSIM XUMUYECKUX PEAKLINM, 21.02.2024 bubnmorexa IIOK
©CIIH OIMH M3 PEareHTOB COICPIKHT https://m.edsoo.ru/00ael 156
pUMECH
bu6mmoreka [JOK
46 IToHsATHE O KOPPO3UU METAIUIOB 21.02.2024 | oo edsoo.ru/00ae] 278
bu6mmoreka [JOK
47 [lenouHbIe METAILITBI 28.02.2024 https://m.edsoo.ru/00ae]14b2
OKcCuIbI M TUAPOKCUIBI HATPUS U bu6mmoreka [IOK
43 KaJIust 28.02.2024 https://m.edsoo.ru/00ae14b2
Illenoyno3eMeNnbHBIC METAJIIbI — bu6mmoreka [IOK
49 o o 06.03.2024 .
KaJbIUNA U MarHui https://m.edsoo.ru/00ael5e8
5 bub6moreka [JOK
50 Baxneiiime coequHEHUS KAJIBIUI 06.03.2024 hiths:/m.edsoo.ru/00ae] Se8
O06001IeHre U CUCTEMATU3 A
51 SHAHM 13.03.2024
JKEcTKOCTh BOJKI U CIOCOOBI €€ bu6morexa [JOK
52 13.03.2024 httos:
yCTpaHEHU ttps://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "JK&cTKocTh BOJIBI M METOMBI €€ 20.03.2004  DuOmHOTEKA [IOK
yeTpanenus” https://m.edsoo.ru/00aclae8
5 bub6mmoreka [JOK
54 AmoMuHUI 20.03.2024

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



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

AmMdoTepHbIe CBOMCTBA OKCHA U

bu6mmoreka [IOK

55 TUAPOKCHIA 03.04.2024 | pps://m.edsoo.ru/00ae 1 c64
bubnuorexa [JOK
56 Keneso 03.04.2024 https://m.edsoo.ru/00ae1d86
Oxcupl, THIPOKCUIBI U COJIM Keje3a bu6mmoreka [JOK
57 (1) 1 xenesa (I1I) 10.04.2024 https://m.edsoo.ru/00ae35e6
O0o001IcHNE U CHCTEMATH3aLIHS
58 SHAHM 10.04.2024
[IpakTuueckas pabora Ne 7. Pemenue
SKCIIEPUMEHTAIBHBIX 33J1a4 110 TEME
59 Basucii 17.04.2024 | Dromaorexa LIOK
«DBaXHCNINE METAJLIBL 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMHYECKUX PEaKIUi, €CIIU OAUH U3
pEareHToB JaH B U30BITKE WU
60 COJIEPKUT IIpUMecH. BeranciaeHus 17.04.2024 buarorexa LOK
Acp P : 7 https://m.edsoo.ru/00ael1750
MacCOBOM 101 BbIXOJa MPOJIyKTa
peakiumn
O0001IeHe 1 CUCTEMAaTH3 A
61 SHAHMIE 24.04.2024
KontponbHast pabota Ne4 o treme
62 «Baxaene MeTalibl 1 UX 24.04.2024
COCTUHCHHUSY
BemecTBa u MaTepuaisl B bu6mmoreka [IOK
63 08.05.2024

MIOBCEIHEBHOU KU3HU YeI0BEKA

https://m.edsoo.ru/00ae3f50
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XHUMHYECKOe 3arpsA3HCHHUC

bu6mmoreka [JOK

64 OKPY’KaIOILEeH cpebl 1 08.05.2024 | y1ps://m edsoo.ru/00ae4270
Ponp XUMUU B peLIeHun bu6nuorexa LIOK

65 HKOJIOTHUECKUX MPoOIeM 1 15.05.2024 | 41s://m.edsoo.ru/00ae4270
PeseprubIil ypok. O6001eHIE U bubmuorexa [JOK

66 cUCTeMaTHu3anus 3HaHUU 1 15.05.2024 https://m.edsoo.ru/00ae0d0a

67 PezepBHblit ypok. O0001IeHNE U 1 22.05.2024 | bubamnoreka [[OK
cUucTeEMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O6001IeHIE 1 bubmuoreka [JOK

68 cUucTeMaTu3alus 3HaHUI 1 22.05.2024 | pips://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O .

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOIECCA OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI [IA
YUYEHUKA

Xumus. 8 knacc: yueonuk / O.C. 'abpuenss. — 5-¢ u3f., crepeortwrl. - M. :
Hpoda, 2016. — 287, [1] c. : un. ISBN 978-5-358-16074-3.

Xumus. 9 knacc: yueb. mis oomeoOpasopat. opranuzanuii / O.C.
[Mabpuensn, N.I'. OctpoymoB, C.A. Cinaakos. - M.: IIpocsemienue, 2019. —
223 c. : un. — ISBN 978-5-09-071608-6.

Ta6muier: [lepuoandeckas cuctemMa XuMudeckux 3memeHToB J1.1M.
MenpeneeBa, Tabaua pacCTBOPUMOCTH, JEKTPOXUMHUYECKUH Pl

HAIIPSKCHUA MCTAJIIIOB.

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30BbIil YPOBEHb.-

Peanuzauus tpedoBanuit ®1'OC ocHOBHOIO 00111€T0 00pa30BaHUsL. -

Metoauueckoe nocooue st yunurens.pdf

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/ https://uchi.ru/

https://www.yaklass.ru/
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