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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe QeaepaabHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU MPernogaBaHus y4eOHOro npeamMera « XuMus)
B o00pa3oBarenbHBIX opraHu3anusx Poccuiickoit @enepanuu. Ilporpamma
pazpaboTaHa JJIsi YpOBHS OCHOBHOTO OOIIEr0 OOpa3oBaHUs C HCIOJIb30BAaHUEM
COBPEMEHHOTO O0OpYAOBaHUS IIEHTPA €CTECTBEHHO-HAYYHON M TEXHOJOTUYECKON
HarpaBieHHoCcTH «Touka poctay. Ha 6aze nenTpa «Touka poctay obecrieunBaeTcs
peanuzanus o0pa3oBaTeNbHbIX porpaMm €CTECTBEHHO-HAYYHOMU u
TEXHOJIOTUUECKOW  HANpaBJICHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBUH C
TpeOOBAaHUSIMU  3aKOHOJATEIbCTBA B cdepe o0Opa3oBaHUs U € YUETOM
pekomeHaanuii  deneparbHOr0 oOmepaTopa ydeOHOro mnpeaMera «XUMHUS».
Hcnons3oBanue o0opynoBanusi IieHTpa «Todka pocTa» TMO3BOJISIET CO37aTh
YCIJIOBHUSL: IJIsl PACIIUPEHUS COACPKAHUS IITKOIBHOTO XUMUYECKOT0 00pa3oBaHus;
TUTSI MOBBIIICHUS MO3HABATEIbHON AKTUBHOCTHU oOy4Jaronmxcs B
€CTECTBEHHOHAY4YHOU 001acTH;

JUISL  pa3BUTHSL JIMYHOCTH pebdeHKka B mpolecce OOy4eHUss XUMHUU, €ro
crocoOHoOCTe, (GOpMHUpPOBAHMS U  YAOBIECTBOPEHHUS COLMAIBHO 3HAYHUMBIX
WHTEPECOB U MOTPEOHOCTEN;

eIyt paboOThl C OMAPEHHBIMU IIKOJbHUKAMH, OpPTaHU3AIMM WX PA3BUTHUS B
pa3IMUHBIX 00JacTAX 00pa30BaTEIbHON, TBOPUECKON IEATCIBHOCTH.

[Ipumensiss uudpoBbie J1abOpaTOpUM HA YpPOKAX XUMHM, YydYalluecs CMOTYT
BBITIOJIHUTh MHOKECTBO J1A0OPATOPHBIX PabOT M IKCIEPUMEHTOB IO MPOrpamMme
OCHOBHOM IIKOJIBI.

[IporpamMmma 1o xuMuu Aa€T TPEACTaBICHHUE O IEsAX, OOIIEH CTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CPEIACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMEeTHOE coJiep>KaHue,
NpeayCcMaTpPUBAET pacCIpeleleHue €ro Mo KilaccaM W CTPYKTYPUPOBAaHUE 10
paznenaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHBIC XapaKTePUCTUKU COJICpKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh H3YYEHHUS] XUMHHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuXCsi, OMpeaAeNaseT BO3MOXHOCTH TMpeaMeTa i
peanu3anuyu TpeOOBaHUI K pe3yibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMs, a TaKkKe TPEOOBAHUM K
pe3ynbTaTamMm 00y4YeHUs: XMMUU HAa YPOBHE LIeJIeH U3YUYEHUs MPEIMETa U OCHOBHBIX
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BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHUS.

3HaHWE XWMHH CIY>)KUT OCHOBOH Juisi (OPMHUPOBAHUS MHPOBO33PCHHUS
oOy4aronierocsi, €ro MnpeACcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAXKHYIO
poJib UrparoT (GopMUpPYEMbIE€ XUMHEH MPEACTABICHHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUM U 00 SBOJIIOIMHU BEUIECTB B MPUPOJIC, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOW, DHEPTETHUCCKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30aCHOCTH, MPOOJIEM 3PaBOOXPAHECHHUS.

N3yueHune Xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEU
OoOy4Jarommxcs, HaBBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIeSITENIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU IeSITETLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJTIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rPaMOTHOCTH 00yJarOIIuXcs;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbBIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOM BKJIaJl B KOJOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOYYEHHH XMMHH OOECMEYMBAIOTCS CHEIU(pUKON
collepkaHusi  yd4eOHOTO  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormuecKu
aJIanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKU XUMHH Ha OMPEeIEHHOM dTare eé
Pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSITHI XUMUHU, OCHOB
HEOPTaHUYECKOM XHUMHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHNYEeCKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HAa OCHOBE
CUCTEMHOI0 Tojaxoaa K €€ uzydeHuro. ConepkaHue CKIIAIbIBACTCS W3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peakiuu. OO0e 53TH CHUCTEMBI CTPYKTYpPHO OPTaHU30BaHbl TIO TMPUHIIUAITY
MOCJICIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEACTABICHUN
pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;



— TpelcTaBieHUd 00 AIEKTPOJUTHYECKOW JMCCOIMAlMU BEUIECTB B
pacTBoOpax.

TeopeTnueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKH
MIOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCIECIOBATEIHHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITIONHS (GYHKIUA OOBSICHEHHS] W IPOTHO3HPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U TMOIYYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABICHNS] O XMMHYECKON COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
e€ CHUCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHHs B Hayke. M3ydyeHune XWMUM NPOUCXOAUT C MPHUBJICUECHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKarolmuid MUupy,
«buonorus. 5-7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHPOBOM KYJBTYPBI.
3amaya y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAHUN — BaXXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIHBIX O00O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TIPU HW3YYECHUU BEIIECTB U
XUMUYECKUX PEaAKIui, B (GOPMUPOBAHUH U PA3BUTHU MO3HABATEIHHBIX YMEHUN U
UX TIPUMEHEHWHW B Y4YEOHO-IO3HABATEIIbHOW M y4eOHO-UCCIIEeI0BATEIHCKON
JIeATEIbHOCTH, OCBOEHUU TIpaBWJI O€30MaCHOr0 OOpallleHHs C BEIIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu u3ydeHUU XMMUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HauUEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmupoBaHHe HMHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY TMPUHATUIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOYy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIICHUE
OOy4JarommMxcss K CaMOCTOSTEIbHOW TO3HABATEILHON JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUH,

— obecrnieyeHune yCIOBHM, CTOCOOCTBYIONTUX MPUOOPETEHUIO 00YyJarOIITUMUCS
OMbITa Pa3HOOOPA3HOM JEATEIHLHOCTH, MO3HAHUS U CAMOIO3HAHUSI, KITFOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAUEHUE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBanue oOmEeld QyHKIUOHAIPHOM W  €CTECTBEHHO-HAyYHOMU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
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OKPYXAIOIMIEr0 MHpA, MCHOJb3YysS 3HAHUS W OMbBIT, MOJYYCHHBIC MPHU H3YYCHHUH
XUMUHU, TPUMEHATh WX MPU PEIICHUH MpoOJeM B TOBCEAHEBHON >XH3HU U
TPYAOBOU JIESITEIBHOCTH;

— ¢opmupoBaHHEe Y OOyYAOIMXCA T'yMAaHUCTHYECKUX OTHOIICHUA,
MOHMUMAHUS TIEHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH IKOJIOTHYECCKU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JIE€ATENBHOCTH B LEJAX
COXpaHEHUS CBOETO 3/I0POBbs U OKPY>KAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOCGHHMS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduiisi U HANPaBIEHHOCTH JalbHEHIIEro
oOyueHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX JUIA HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).

Onucanue MaTepuanbHO-TEXHUYECKOM 0a3bl eHTpa « Touka pocTay,
UCIOJIb3YEMOTr0 JUIsl pean3allud o0pa3oBaTeNIbHbIX IpOrpaMM B paMKax
IIPETNOIaBAHNS XUMHH

Hudposas (kommbroTepHas) nadopatopus (LJI), mporpammHo-annapaTHbIiA
KOMILJIEKC, JaTYMKOBasg CHUCTEMAa — KOMIUIEKT Yy4e€OHOro oO0OpyI0oBaHUs,
BKJIIOYAIOIINN  WM3MEPUTEIbHBIN  OJOK, HUHTEpdelic KOTOPOro  MO3BOJISET
o0ecnieunBaTh CBA3b C IMEPCOHAIBHBIM KOMIBIOTEPOM, M HabOp JaTYMKOB,
PETUCTPUPYIOIINX 3HAUECHUS PA3INUHbIX (PU3UUYECKUX BEJIMYHH.

JlaTyuk TemmepaTypsl IUIATHHOBBIM — TPOCTOM W HANEKHBIA JaTYUK,
IpEAHA3HA4YEH U1 U3MEPEHUs TeMIEpaTypbl B BOJHBIX pacTBOPax M B ra30BbIX
cpenax. HWmeer paznuunbiii auanazoH wusMmepeHuid ot —40 mo +180 -°C.
TexHUYecKue  XapakTepUCTUKHM  JaTYMKa yKa3aHbl B MHCTPYKLHMH  II0
JKCIUTyaTanuu. JlaTdyuk TemrepaTypbl TEpMONApHBIA INPEIHA3HAYEH U
u3Mmepenust temmneparyp 1o 900 °C. Hcnonb3dyeTcss mpu BBIINOJHEHUU pPadoT,
CBA3aHHBIX C M3MEPEHHEM TEMIIEpaTyp IUIAMEHM, IUIABICHUS M Pa3JI0KECHUS
BEILIECTB.

JIaT4MK ONTHYECKOW IJIOTHOCTH (KOJIOPUMETP) — PEIHA3HAYEH ISl U3MEPEHUS
ONTHUYECKON IUIOTHOCTU OKPAIIEHHBIX pacTBOPOB. Mcmonb3yercs Mpu H3y4eHUH
TeM  «PactBOpbl», «CKOPOCTP  XMMHYECKHMX  pEaKUUi»,  OINPEIEICHUU
KOHIIEHTPAIMX OKPAIEHHBIX HOHOB.

HNatuuk pH npenHaszHaueH uisi u3MeEpeHUs: BOJAOpoJHOro mnokasarens (pH)
BOJIHBIX PACTBOPOB B Pa3IMYHBIX UCCIETOBAHUIX O0BEKTOB OKPY’KaIOIIEH CPEIbI.



JlaTyuK 2IEKTPONPOBOMHOCTH IIPEAHA3HAYEH [JIi WM3MEPEHHs YAECIbHOU
AIEKTPONPOBOIHOCTH KUAKOCTEH, B TOM YHUCJIE W BOJHBIX PAaCTBOPOB BELIECTB.
[IpuMensieTcs NpH  HU3YYEHUM TEOPUU  DBJIEKTPOIUTHYECKOW JTHCCOLMALNM,
XapaKTEPUCTHUK BOJHBIX paCTBOPOB



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JIJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHass Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccupuxanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii ykcnepumenm: (C UCIOJIB30BaHUEM IIU(PPOBOTO U aHATIOTOBOI'O
o0opynoBaHus 1ieHTpa « Touka pocTay).

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu 0OpalleHus: ¢ J1abOpaTOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) M XMUMHUYECKUX (FOpEeHHE CBEYH, MPOKaJIUBaHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONMKCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE Kenes3a ¢ pactBopoM cosn meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPaHEHUS MAacChl, CO3/JaHHE MOJEIEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — a3ineMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
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cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucimopoma. CrocoObI
MOJIYYCHHUST KHUCIOpoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOIU(UKALINS KHCIOPO/Ia.

TemnoBoit 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTtBOpoB B IpUpOZIE€ U B KHU3HU 4esioBeKa. KpyroBopot BoAbI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCIOTHbIE, aMQpOTepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss OCHOBaHMI: WIIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losryyeHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tomyuenue coieil.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii 3kcnepumenm: (C UCIIOIb30BAHUEM LIU(PPOBOTO U aHATIOTOBOTO
obopynoBaHus 1eHTpa «Touka pocTay).

KAUYECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXE, MTOIYUYEHHUE,
coOvMpaHue, pacrmo3HaBaHWE W W3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalleHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOgOponaa (ropeHme), B3amMozcicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOMN
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MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUWE BHUJEOMATEpPUAIIOB),
uccienoBaHe oOpa3lOB  HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIOT M IIEIOYEH,
u3ydyeHue B3aumojeiictBus oxcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIUid HEUTpaIU3aluu, MOJYYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METaljla JAPYTMM W3 PacTBOpa COJU, PEIICHUE
DKCHEPUMEHTAJIbHBIX 33/ad MO0 TeMme «BaxkHelmue Kiacchl HEOPraHWYECKHUX
COEIMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
ieMeHToB JI. U. MenaeneeBa. CrpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKuCIUTETIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKH KIACCU(PUKAIIMKU XUMUYECKUX djemMeHToB. [loHsTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJUHHONEpUOAHAS  (HOPMBI
IIepunonnueckoii cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasr
u Tpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYMNIBI JJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronbl. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI0YeK aToMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyImaM U Mepuoaam.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
rpaXXJaHMH.

Xumuyeckas cBa3b. KoBajneHTHas (ToJisipHass W HEMOJISIpHAs)  CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tpouieccrl OKUCIIEHUST U BOCCTAHOBJIECHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii 3kcnepumenm: (C UCTIIOIB30BAHUEM LIU(PPOBOTO U aHATIOTOBOTO
o0opynoBaHus 1eHTpa « Touka pocTtay).

U3ydeHHe oO0pa3loB BEHIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHU KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIIBITOB,



WUTIOCTPUPYIOIIMX ~ IOPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKkUui
(ropenue, peakliuy pa3oKeHHsI, COETUHEHU).

Mestcnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX
NOHATUH, TaK Y TOHITHM, SIBISIOIMUXCS CUCTEMHBIMU JIJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O [IUKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIE TOHATH: HAyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NYECKHE BEIMUYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/1bl1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasi peaKIHs

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbUi U HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMuyeckux peakiuii Mo pa3auyHbIM MpU3HAKaM (10 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKHE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMU4eckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHe 0 rOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
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BIUSIOIINE HAa CKOPOCTh XHWMHYECKOW PEAKUMH M II0JOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBiieHue  ypaBHEHUU
OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HMCIOJB30BAaHUEM METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 31E€KTPOIIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XxuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CI0BUS NMPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
IIOJIHbIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM W cOJell B CBeTE€ MPEACTaBICHUHA 00 3IEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [IoHATHE O THIpOIU3E CONEM.

Xumuueckuii 3kcnepumenm: (C UCNOJIB30BaHUEM LUPPOBOTO U aHATIOTOBOTO
o0opynoBaHus HeHTpa «Touka pocTay).

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHHMYECKUX
BEILIECTB — METAUIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHU XUMHUYECKOW PEaKIUU
OT BO3ACHCTBUS pa3IMUHBIX (PAKTOPOB, MCCIENAOBAHUE DBIEKTPOINPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMM KHUCIOT, LIEIOYeHd U  CcoJied
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MaTEpPUAIOB), IMPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKW  MPOTEKaHUsT  peakuuid  HMOHHOTO  oOMeHa
(oOpa3oBaHue ocajaka, BBIJEICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIWUTEIbHO-BOCCTAHOBHUTENIBHBIX  pPEeaKUUi
(ropeHue, peaklMH pa3yIoKEHHs, COCUHEHUs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pELICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranibl 1 MX COeANHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOreHOB. XHUMHUYECKME CBOMCTBA Ha MpUMeEpe XJopa
(B3aMMOJEHCTBHE C METAUIaMH, HEMETaUIaMM, WIeso4amMu). XJIOPOBOAOPOI.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHeWlme XJIOpUIbl U UX
HAXOXKJEHUE B IPUPOJIE.

O6mas xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KKCIOPOAa U CEpbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOia
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUECKHE U
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XUMHUYEcKHue cBoicTBa. OKCHIbI cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast kucinoTta, ¢uU3MYECKME H XUMHUYECKHE CBoicTBa (oOmMe Kak
IpeICTaBUTEN Kilacca KHCIOT H crneuuduueckue). XUMHUECKHE PpEaklvy,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil kucnoThl. CoJii CEpHOI KUCIIOTHI, KAUECTBEHHAs! PEaKIMs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIeH CpeIbl COCIUHEHUSIMHU Cepbl (KUCIOTHBIC JT0XK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPaHEHHUE B MPUPOJIE,
busznyeckue u XuMudeckue cBoicTBa. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkre u XMMHUYECKHE CBOMCTBA, ONydeHHEe U nmpuMeHenne. Coiar aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ TOoJiydeHHe, (QU3MYECKUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonp30BaHne HUTPATOB M COJEH aMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopenuii. XuMHU4ecKoe 3arpsi3HeHUE OKPYKAIOMIeH Cpeibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHHS.  YIJIEpOaA,  aJUIOTPOIHBIC
MOAU(UKAIINKM, PACIPOCTPAaHEHHUE B TMpuUpoae, (U3NYECKUE U XUMHUYECKHE
cBoictBa. Ancopouusi. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
duznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKUue MpoOJeMbl, CBSA3aHHbBIE C OKCHIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noilydyeHue W TnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaKHBIX BEIECTBAX: KMpaX, OeNkax, yrieBojax — U X
poii B JKM3HU UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCIMHEHUN.
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Kpemuuii, ero ¢Qusmueckne u XUMHYECKHE CBONCTBA, TOJMyYEHUE H
npuMenenue. CoenuHeHuss KpeMHusi B mnpupoje. OOmue mpeacTaBieHUs 00
okcunie kpemaus (IV) u kpemaueBoi kuciore. CHUIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B MIPOMBIIIUICHHOCTU. BakHeliline cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEeMEHT, O0eToH, xkene300eToH. [Ipobnaembl 6e30macHOro MCHOJIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii yIkcnepumenm: (C UCTIOIB30BaHUEM IIU(PPOBOTO U aHATOTOBOTO
o0opynoBaHus 1ieHTpa « Touka pocTay).

U3ydeHue 00pa3oB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAUECTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
UX TPOTEKAHMSI, ONBIThL, OTPAXKAIOIIUE (PU3NYECKHE M XWMHYECKHE CBOMICTBA
TaJOT€HOB M WX COEIUHEHHH (BO3MOXKHO HCIIOJB30BAaHUE BHUAEOMATEPUATIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOUHEHUSMH  (BO3MOXKHO  HMCHOJIb30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIJIMBaHUS caxapa Mo JehCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW PEaklMK Ha cylbdat-
UMOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa W HMX CcOoeOUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3y4YEHHE CBOMCTB amMMHUaKa, MpPOBEICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (ocaT-uOH U HU3y4YEHHE NPU3HAKOB
UX IPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUTMYECKUX peIIETOK anmMasza, rpadura, ¢yiepeHa, O3HAKOMJIEHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEJACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M M3YyYECHHE TMPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIMEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3aza4 1o reme «BakHelIe HeMeTalyIbl ¥ UX COSIUHECHUS.

MeTtasibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Meramndeckasi CBsi3b U
METaJuIMYecKas  KpUCTaUIMYecKass  pemerka.  OJJEKTPOXMMUYECKHM  pAl
HaMpsHKeHUN MeTawoB. OU3nyeckue U XUMUYECKUe CBOMCTBA MeTaiuioB. Ooimue
criocoObl MosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
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CrocoOBI 3amuUThl UX OT Kopposww. CruiaBel (CTaslb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
sanemenToB . 1. MenpaeneeBa, CTpOCHHE MX ATOMOB, HAaXOXKJICHUE B MIPHUPOJE.
dusznyeckue U XMMHUYECKHEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kamus). OKCUabsl U
TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

IllemoyHO3eMeIbHBIE METAJIbl MarHuid MW KajJdbllUi: IIOJIOKEHHE B
[Tepuomuueckon cucremMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUeCKue 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxuelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI M CIIOCOOBI €€ YCTpaHEHUS.

AlroMuHUN: TTo1okeHue B [leprondeckoi cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHHE atoma, HAXOXAcHWE B mpupojae. dusznmueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cucteMe XUMHUYECKUX IIEMEHTOB /.
. MenpgeneeBa, CTpoEHHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii Ikcnepumenm: (C UCTOIb30BaHUEM IU(PPOBOTO U aHATIOTOBOTO
obopynoBaHus 1eHTpa «Todka pocTay).

O3HAKOMJICHHE ¢ o0Opa3llaMd METaJIOB W CIUIABOB, HUX (DU3NYSCKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB MKECTKOM BOJIbI, MPOIECCAa TOPEHUS XKeEJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
Ka4ECTBEHHBIX PEAKIMid HA WOHBI: MarHus, KajablMs, aTIOMUHUS, [IMHKA, JKeJe3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IJJaMEHH MWOHAMU HATpusl, KaJlus U Kalblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA aTFOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a71ad Mo TeMe « Baxxnenme
METaJIJIbl U X COCMHCHUS.

XUMHA M OKPYKAIOLIAS Cpeaa

BemecTtBsa m Marepuanibl B IOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momomib mpu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.
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XHWMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas I0mycTHMast
KOHLeHTpauus BeulecTs, nanee — [1JIK). Pons XxuMun B pemieHnn 3KOJ0rnyecKux
npobJieM.

Xumuueckuii IKCnepuMeHm:

u3ydyeHue o0pa3loB MaTepuaioB (CTEKJO, CIUIABbl METAJJIOB, MOJIMMEPHBIE
MaTepHabl).

Mesicnpeomemmuwie céazu

Peanuszanus MeXnpeaIMeTHBIX CBsI3€d NMpU WM3YYeHMM XMMHUU B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JUJISl OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpusl, aHalu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJIEIb, SIBICHHUE, NAapPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHU],
U30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsjl, MPOBOJHHKH,
HOJyIPOBOJHUKH, AUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
peméTka, CIUIaBbl, (PU3NYECKHE BEJIMYUHBI, €AUHUIBI U3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJIBHI,
M0JIE3HBIE UCKOIAEMbI€, TOIIMBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B Xoie OOydeHHs XHMUU B €IUHCTBE y4eOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIlMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4yHOMY HACIEIUI0, TTOHMMAaHUS 3HAUYCHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIEAOBATEIbCKOM, TBOPYECKOW U JAPYTUX  BHUJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOILIECCE OTOM y4eOHOW JEeATeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABIISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XMMHUH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOMU
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JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOy4YeHHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U NOTPEOHOCTEM,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CYLIECTBOBaHUS, TOHUMAHUE [IEHHOCTH 310POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  9KOJIOTMUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTed MX peleHusi MOCPEIACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHBIE MOHATHS (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUU M3 ATUX MpeaAMETOB (HOPMHUPOBATH IMPEACTABICHHUE O IEIOCTHOU

17



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBACHEHUS OT/ACIBbHBIX (PaKTOB M SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE PaCCYyX IAeHUS (MHIYKTHUBHBIC, JCTYKTUBHbBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHMHUYeckas (opMysla M ypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUUECKUX PEAKIINM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJii (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3ysbTaT, popMyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(HayuHO-TIONYJISIpHAST  JIUTEpaTypa XHMHYECKOTO COJCP)KaHHs, CIPABOYHBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JUIS BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOIB30BAHUS PA3IMUHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMANBHYIO (hOpMY MpeAcTaBIeHUS UHPOpMauu 1
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENHCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUUA MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcyXmaemMol  TeMbl, (OPMYIHPOBATH CBOU  MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOl pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uluil (00CcyX1eHuss, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPEIEATh LEIN JESITEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JCUCTBUUA MPU BBINIOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB [0 OCBOEHHUIO 005A3aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI
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NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH MO  TMOJYYEHHI0O HOBOTO  3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKHX TOHSTHI: aToM, MOJIEKyIa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHE PEAKIINH, TETI0BOU A((EKT peakiumu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHILIEHTpAIUs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomuueckass cucrteMa XuMHYeckux diemeHToB [, H.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTRA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAacCOBOM JOJIEH PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 6230BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaAKIUsl, XUMUYECKasi CBSA3b, TEIJIOBOU A(P(HEKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW peaKUuu, MPEAEeIbHO OMYyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHMCHIBATH W XapaKTepU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XApAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYIIl ¢ YYETOM CTPOEHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILLIEHHBIE YPAaBHEHUS PEAKIIMN HOHHOTO
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oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS DJICKTPOHHOTO OajaHca 3TUX PeaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1O (GopMyIie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIbHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4vecTBo 4acoB
HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne /it KoHTpoJibHbIE IIpakTHYeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh
1.1 €CTECTBO3HAHMS M TIPAKTHYCCKOM 6 2 bubmorexa HOK
' P https://m.edsoo.ru/7f41837c
JIeATETLHOCTH YeJIOBEKa
bubmuoreka [{OK
1.2 B 14 1
CHIECTBA 7 XHMMITICCIate peartid https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopoa. ITonsitie 00 6 1 bubmmnoreka HOK
' OKCHIAX https://m.edso00.ru/7f41837c
Bognopon. ITonstue o kuciorax u bubmmnoreka HOK
2.2 8 1
COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsr. [Tonsitue 06 6 1 1 bubnunorexa LIOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJ1acChl 11 1 1 bu6muoreka [JOK
' HEOPraHUYECKUX COECIUHEHUN https://m.edso0.ru/7f41837c
Hroro 1o pasneny 31 ‘

Pasnen 3. [lepnoanueckuii 3axon u Ilepuoanyeckas cucrema xuMmudeckux iementosn /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMUYeCKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKINU

3.1

Ilepuoauueckuii 3aKOH U

7

but6mmoreka [IOK
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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

[Iepnoanueckas cucrema
XHUMHYECKHX 3J1eMeHTOoB []. 1.
MenneneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYECKasa CBI3b.

32 ORHCIHTENEO- 8 ﬁﬂ?ﬁﬁ:ﬁggﬁmws?c
BOCCTAHOBUTCIIbHBIC PCAKIITUN
bu6nmorexa LIOK
Hroro no pasaery 15 https://m.edsoc%.lrou/7f41837c
PeszepBHoe Bpemst 2 Bubmiorexa HOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie Ilpakruyeckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BeniecTBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 6 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XHUMHUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazueny 19 2 1
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0m1as XxapakTepucTUKa XUMHUUECKIX 4 1 bubnnoreka [JOK
' aneMeHToB VIIA-rpynmebl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 5 bubmmorexa [JOK
' PYIHIBL. &P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 bubnmorera LHOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mast XapakKTepUCTHKA XUMUISCKUX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yraepoa u 9 1 2 nommoreka 1

erMHI/Iﬁ U UX COCIUHCHUS

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

Hroro no pazneny

Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S

25

. bubnnorexa [{OK
3.1 Obmme cBoHCTBa MeTAIIOR 4 https://m.edso0.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 14 https://m.edsoo.ru/7f41a636
Htoro no pazneny 18
Pa3znen 4. Xumus u oxkpy:xaomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnnorexa [IOK
' B p https://m.edso0o.ru/7f41a636
Hroro no pazneny 3
bu6nmorexa LIOK
HosTopenue 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4vecTBo 4acoB JIeKTPOHHbIE
[1]
Jl:;n Tema ypoka Beero Kontposbubie IIpakTnueckue f{l:;:enuﬂ :)Ig[?al;(();];fenbﬂme
padoTbI padoThbI pecypenI

[Ipeamer xumun. Ponb XMMUU B KU3HA
yenoBeka. Tena u BelecTsa.

1 dusuyeckue cBoiicTsa BeniecTs. JIP 1 bubmnorexa [IOK

https://m.edsoo.ru/ff0d210c

«M3yuenue u onucanne GU3NICCKUX
CBOWCTB BEILIECTB»
[TonsiTre 0 MeTOAaX MO3HAHUS B

) XUMUU. XUMUA B cucteme Hayk. JIO 1 bubnmnoreka [JOK
«3HaKOMCTBO C XUMHUYECKOU https://m.edsoo.ru/ff0d227e
IIOCYJION».
ArperaTtHoe cocTosiHue BemecTsa. JIO

3 «[IpoBepka repMeTHIHOCTH TTPHOOpa 1
JUTISL TIOJTYYIEHHMS Ta30BY
[Ipaktudeckas padora Ne 1 «IIpaBuna

4 paboThI B 1a00paTOpUU U MPUEMBI 1 1 bubmuoreka [IOK
oOpaiteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
ITP Nel «IIpaBuna paboTsI B

5 nabopaTopun M TIpUEMBbl OOpaIIEHUs C 2
1a60paTOPHBIM 000PYTOBAHUEM

6 Uucteie BemectBa 1 cMecH. CITocoObI 1 bubmuorexa [JOK

pasznenenus cmeceid. JIONe3

https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

«M3yueHne crocoOoB pa3aeneHus
CMECH C IIOMOIIbI0 MarHuTa,
(bUIBTPOBAHUEY

TB.ITPNe2 «Ounctka moBapeHHOU

bu6mmoreka [IOK

! COJIN» https://m.edsoo.ru/ff0d28c8
ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKHE
37eMeHThbl. CUMBOJIBI XUMHUYECKUX bubmuoreka [JOK

8
aneMeHTOB. [IpocTbie U cilokHbIE https://m.edsoo.ru/ff0d2a6c
BEIIECTBA

9 CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB. bubnuorexa [JOK
ATOMHO-MOJIEKYJISIPHOE YUECHHE. https://m.edsoo.ru/ff0d2be8
Xumudeckue GopMyIIbL.

10 OTHOCUTENBHBIE aTOMHAS U bubnuorexa [JOK
MOJIEKYJISIpHAs Macchl. MaccoBas 101 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKOTO 3JIEMEHTA B COCTMHEHUH.

BanentHocTh.. BhIBOA XMMUYECKOM
11 (bopMyJibl COEIMHEHNUS 110 bubnorexa LIOK
https://m.edso0.ru/ff0d2d50
BaJICHTHOCTH.

12 3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB bubmuorexa [JOK
JIP «Co3nanue Mojeneid MOJIeKyI» https://m.edsoo.ru/ff0d2eae

13 ®duU3N4eCcKnue U XUMUYECKUE SIBJICHUS. bu6mmoreka [IOK
JIP TIpumeps! GU3NUECKUX SIBICHHID) https://m.edsoo.ru/ff0d323c
XUMHUYECKUE PEAKIIUU 1 e€ IPU3HAKHI

14 JIP «IIpu3Haky XUMUYECKUX peaKLUi bubnnoreka [JOK
(MpoKaIMBaHUE MEIHOW MPOBOJIOKH, https://m.edsoo0.ru/ff0d350c
B3aUMO/ICHCTBUE MENIA C KUCIOTOM

15 3aKOH COXpaHEHHS MaCChl BEILIECTB. bubnnoreka [HOK

CocTraBineHne XUMUYECKUX YPaBHCHUH.

https://m.edsoo.ru/ff0d5230
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Xumnueckue ypasHenus. JIO.

16 «B3anMozelicTBre pacTBOpa COMBI C bubmiorexa LIOK
M https://m.edsoo.ru/ff0d37fa
KHUCIIOTOM
Knaccudukanuss XUMHYECKUX peaKIHii
17 110 COCTaBY M YHCIIy PEareHTOB U bubnmoreka [JOK
MPOAYKTOB. THUIIBI XUMHUYECKUX https://m.edsoo.ru/ff0d3al6
peaKIui.
18 Peakuuu coequHenus, pa3noxeHus, bu6mmoreka [IOK
3aMelleHusl 1 oOMeHa. https://m.edsoo.ru/ff0d3b88
19 [ToBTOpeHne u 000OIICHHE TEMBI. bubnuorexa [JOK
[ToaroToBka K KOHTPOJIBHOM paboTe https://m.edsoo0.ru/ff0d5708
KonTtponpHas padora 1 mo teme
20 «HavanbHple TOHATHUS U 3aKOHBI 1 bubmmorexa LOK
https://m.edsoo.ru/ff0d3f34
XUMHUN
Bo3ayx - cmech razos. CoctaB
21 Bo3nyxa. Kucnopon — anemeHt u bu6mmoreka [IOK
npocToe BemectBo. Haxoxienue B https://m.edsoo.ru/ff0d40c4
pupoje,
29 duznyecknue 1 XUMUIECKHE CBOMCTBA. bubmuorexa [JOK
[Tpumenenue. CriocoObl MOTyYEHUSI. https://m.edsoo.ru/ff0d4290
KpyroBopoT kuciaoposa B npupoe.
23 OI;(})IIT{ — aJP;HOTpOHHEII)H ILMOILI/II;)I/II:(aiI/ISI bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
KHCTIOpoJia
24 Oxkcuapl. JIO O3HakomiieHue ¢ bubnuorexa [JOK
oOpasiiaMu OKCHJI0B https://m.edsoo.ru/ff0d4614
o5 Tb. ITPNe3 Ilonyuenue, cobupanue u bubnuoreka [IOK
pacrno3HaBaHue KUCIOpOa https://m.edsoo.ru/ff0d497a
26 TennoBoii 3¢ ekt XuMuIecKoi bubnuoreka [IOK
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peaKIu., TepPMOXUMHUYECKUE
ypaBHeHUA. TOIIMBO: yroyib, METaH.
3arpsizHeHue Bo3ayXa.

https://m.edsoo.ru/ff0d4790

Bonopoa. — anemeHT u nmpocroe
BellecTBo. HaxoxzaeHue B mpupoje.

bubmuoreka [JOK

27 D i .C §]
HBIHECKHC CBOMCTRA H?CO s https://m.edsoo.ru/ff0d4c4a
nonydyenus JIO B3aumopeiictBue
KHCJIOT C METAJUIaMHU
XUMHUYECKUE CBOKMCTBA BOJIOPO/IA, bubnnoreka [JOK
28
MIPUMEHEHHUE https://m.edsoo.ru/ff0d4ae2
29 Th. ITPNe4 Tlonyuenue u cobupaHue bubmuorexa [JOK
BOJIOPO/Ia, U3yYEHUE €r0 CBOMCTB https://m.edsoo.ru/ff0d4ddo
bubmuorexa [JOK
30 IT
OHATHE O KHCIOTax 1 COTIX https://m.edsoo.ru/ff0d4ddo
KomnuectBo BemniecTBa. Moib.
31 MonspHas Macca. 3akoH ABOragpo bubmmorexa [TOK
p . o APO- https://m.edsoo.ru/ff0d50d2
MonsipHblii 00bEM Ta30B
Pacuétrnl ¢ ucnoabp30BaHuEeM ITOHITUN
32 «KOJIMYECTBO BEIECTBAY, «MOJISIPHAS bubmmorexa [TOK
m ’ p https://m.eds00.ru/ff0d4ddo
Maccay, «4uciio ABOTaapoy».
33 PacuéTel M0 XUMHUYECKHUM YpaBHEHUSIM bubmmorexa [TOK
P https://m.edsoo.ru/ff0d4f42
Pacy€Tel Mo XMMUYECKHM YPaBHEHUSIM
N bubmuorexa [JOK
C UCIIOJIL30BAaHUEM MOHITHI
https://m.edsoo.ru/ff0d5708
34 «KOJTMYECTBO BEIIECTBAY, «MOJISIPHAs
. bubnmoreka [JOK
Maccay, «MOJIIPHBIA 00BEM Ta30BY, https://m.edsoo.ru/ffod542e
«4uciIo ABOTagpoy.
35 Boma. ®usnyeckie 1 XUMHUYECKHAE bu6mmoreka [IOK
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CBOMCTBaA BOAbI .AHanmm3 u CUHTE3 —
MCTOJbI U3YUCHUSA COCTaBa BOJbI

https://m.edsoo.ru/ff0d55a0

36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
bu6mmoreka [IOK
Bopna kak pactBoputens. PacTBopsl.
37 MacCoBas 1oM DACTEOPEHHON https://m.edsoo.ru/ff0d5b40
RO P P bu6mmorexa [IOK
pethectsa https://m.edsoo.ru/ff0d587a
TB.ITPNeS [MpuroroBneHue pactopa
38 3aIaHHOM MacCOBOM J0JIei bubmorexa LHOK
A . A https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
Ponp pacTBOpoB B IpUPOE U )KU3HU
39 yenoBeka. KpyroBopor BojibI B
npupojie. 3arpsa3HeHHe MPUPOIHBIX
BojA. OXpaHa U OYHCTKA.
KonTpomabnas padorta Ne2
«Baxneinmmue npencTaBUuTENN
40 HEOPraHWYECKUX BEIIECTB 1 bubmorexa HOK
P HIeCTE: https://m.eds00.ru/ff0d6342
KonnyecTBeHHBIC OTHOIIICHUS B
XUMUH
Knaccudukanus HeopraHnyeckux
41 coenuHeHuit. OKCHABI: COCTAB bubmorexa [JOK
a ’ spT: ’ https://m.edsoo.ru/ff0d664e
KJaccuQuKaIs, HOMEHKIATypa.
[Tonydyenne u XuMHYECKHE CBOMCTBA
42 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
43 OcnoBanwst, Cocras, Ki1accuduranus, bubmuorexa [JOK

HOMEHKJIATypa, XUMUYECKHUE CBOMCTBA,

https://m.edsoo.ru/ff0d67ca
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nostyuenue JIO Ionyuenue
HEPaCTBOPHMBIX OCHOBAHHUH.
Paznoxenue ruapokcuna meau (I1) mpu
HarpeBaHUU.

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

Kucnorsl. Cocras, kinaccuduxamnms,
HOMEHKJIaTypa, XUMHUYECKHE CBOICTBA.

bubmuoreka [JOK

44 JIO B3aumopeiicTBue HEPACTBOPUMBIX https://m.edsoo.ru/ff0dfee2
OCHOBaHUH C KUCIOTaMH
Psan akTuBHOCTH METaILIOB
45 H.H.bekeroa. [TonyueHue Kucior. bubnuorexa [JOK
JIO BzanmopeiicTBrE KUCIIOT C https://m.edsoo.ru/ffOdfee2
MeTallJIaMH
46 Conn, HOMEHKJIAaTypa, GU3HIECKUC U bubnnoreka [JOK
XUMUYECKHE CBOWCTBA https://m.edso00.ru/00ad9474
. bubmuorexa [JOK
47 Comu. Tlonysienne coneit. https://m.edsoo.ru/00ad9b7c
48 ['eneTnueckas CBA3b MEXIY KJIaCCaAMU bubnmnorexa [JOK
HEOPraHUYECKUX COCTMHEHUN. https://m.edsoo.ru/00ad9a50
Th. ITPNe6. Pemenue
49 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPTraHMYECKHUX https://m.edso00.ru/00ad9ch2
COEIMHEHUIN»
O0001IeHne 1 cUCTEMaTU3AINS 3HAHUI
50 1o TeMe «OCHOBHBIE KIIACChI bubmmorexa [OK
. https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCAMHEHUII»
51 KonTponsHas padora NQ3«OCHOBHBICv 1
KJIACChl HEOPTAHUYECKUX COETMHEHUI»
52 [TepBbie MOMBITKY KIIACCUPUKAITUU bubnmoreka [JOK
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XUMUYECKUX AieMeHTOB. [lonsaTue o
rpynmnax CXoJHbIX 3JIEMEHTOB.
DNEeMEeHTBI, KOTOpbIE 00pa3yroT
amdorepusie coequHeHus.J1I0
B3aumopeiicTBue rufipokcua UHKa ¢
pacTBOpaMu KHUCJIOT U LIEI0YEN

https://m.edsoo.ru/00ad9ffa

[lepuoauueckuii 3aKOH U bu6mmoreka [IOK

53 [lepuoauueckasi cucreMa XuMUYECKUX https://m.edsoo.ru/00ada52c
snemeHToB JI.M. MeneneeBa nepuosl bu6mmoreka [JOK
TPYIIIIBL, ITOATPYITIEL. https://m.edsoo.ru/00ada52c
Crpoenun atomoB. CoCcTaB aTOMHBIX
saep. 30Tonbl. DNEKTPOHBI.
DuU3NYECKUN CMBICI TTOPSIIKOBOTO

54 HOMEpA JIEMEHTa, HOMEPOB MEPUOA U bubmorexa HOK

https://m.edsoo.ru/00ada342

rpynnsl. [lepebix 20 xumMuuecknx
aneMeHToB llepuoandeckoi cuCTEMBI
JI.1.Menneneena.
CTtpoeHue AIIeKTPOHHBIX 000I0YeK

55 aToMOB 3J1eMeHTOB [lepuoanueckoit bubmorexa [IOK

https://m.edsoo.ru/00ada6bc

cuctemsl /. 1. MeHaeneeBa
XapakTeprucTuKa XUMHYECKOTO

56 JJIEMEHTA 110 €ro MOJIOKEHUIO B bubnnoreka [JOK
IIepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3aKOHOMEPHOCTH U3MEHEHHS painyca

57 aTOMOB XHUMHYECKHUX JIEMEHTOB,

METaJUIMYECKUX U HEMETAIUIMYECKUX
CBOMCTB I10 TPyIIaM U IEPUOJAM.
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3nauenue [lepuonnyeckoro 3aKkoHa
JUIS1 pa3BUTHUS HAyKW U nipakTuku. J. W.

bubmuoreka [JOK

58
MenneneeB — y4€HbIH, ITE1aror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPULIATETLHOCTH aTOMOB
59 XUMHYECKHUX dJIeMeHTOB. KoBasieHTHas bubmorexa [IOK
' https://m.edsoo.ru/00adaab8
XUMUYECKast CBSI3b
bu6mmorexa [IOK
60 KoBanenTHas noyisipHasi XuMudeckas https://m.edsoo.ru/00adaab9
CBSI3b bubmuorexa [JOK
https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 HoHHas xuMu4ecKkast CBsI3b
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
62 CTeneHb OKUCICHUS
https://m.edsoo.ru/00adae28
OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC
63 peakuuu. IIponeccel okucnenus u bubnnorexka [JOK
BOCCTaHOBJICHUS. OKUCITUTETH U https://m.edsoo.ru/00adb076
BOCCTAaHOBHUTEIIN
O00011eHne 1 cUCTEMaTU3AINS 3HAHUI
o remam «llepnoanueckuii 3aKoH H
MePUOINYECKasi CHCTEMAa XUMHUECKHIX
64 anemenTtoB J[.11 .MenaeneeBa bubmorexa [JOK
o ) https://m.edso00.ru/00adb076
Ctpoenue aToMa» U «XUMHYECKas
cBs3b. OKHCIIUTEITBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIHIY
Kontponbnas pabora No4
. bu6mmoreka [IOK
65 «[leproanueckuii 3aKoH 1 1

NepruoaANYCCKasa CUCTEMAa XUMUYICCKUX

https://m.edsoo.ru/00adb486
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snemenToB JI. 1. Menpeneena.
Ctpoenue aToma» U «XuMHU4YecKas
cBs13b. OKHCIUTENBHO-
BOCCTAHOBUTEJILHBIC PEAKITUN)

. bubnmoreka [JOK
66 AHaIH3 KOHTPOMLHOH paGoTEI 1 https://m.edsoo.ru/00adb33c
67 [ToBTOpenue u 0000IIEHNE MaTeprana 1 bubnnorexa [JOK
8 Kmacca https://m.edsoo.ru/00ad9ch2
bu6mmorexa [IOK
P 1
68 CLICHHC PaCHCTHBIX 3a/1a1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOT'PAMME

36



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

9 KJIACC

N KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Hara uudposbie
n/ | Tema ypoka Konrpoabnbie IIpakruueckue
Bcero u3yuyeHusi oOpasoBaTejibHbIE
I padoThI padoTshI
pecypcbl
[lepuonnueckuii 3akoH. [lepuoanueckas
bubnuoreka [{OK
cucTemMa XuMudeckux anemeHTon 1. U. 1
https://m.edsoo.ru/00adb59
MenneneeBa. CTpoeHre aTOMOB
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MepUOJI0B, KAJIMSs, KLU U UX
COCJIMHEHUH B COOTBETCTBUU C 1 bubmorexa HOK
https://m.edsoo.ru/00adb6hb6
MOJIOKEHUEM DJIIEMEHTOB B
Ilepronnueckoit cucTeMe U CTPOCHUEM
X aTOMOB.
Knaccudukanms " HOMEHKJIaTypa
HEOPTraHUYECKHUX BEILIECTB
(MexayHapoHas " TPUBHUAJIbHASA).
XUMHUYECKHE CBOMCTBA BEILIECTB, 1 bubmmoreka IIOK
OTHOCSIIIUXCSIT K  PAa3jWYHBIM  KJaccam https://m.edsoo.ru/00adb7e2
HEOPTraHUYECKHUX COEJTMHEHUH,
T€HETHYEeCKass  CBSI3b  HEOPTaHMYECKHUX
BEILIECTB.
CrtpoeHnue BemecTBa: BUIBI XUMHUYECKOM
CBSI3U. THIBI KPUCTAITUIECKUX PEIIETOK,
. bubnuotexa [JOK
3aBUCUMOCTH CBOMCTB BEIIIECTBA OT THIA 1
N . https://m.edsoo.ru/00adbac6
KPUCTAJUTMYECKON pEETKU U BUJIA
XUMHUYECKON CBA3U
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KonTtponsnast padora Nel o treme
«IloBTOpeHue u yriay0iaeHue 3SHAaHUK
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»

Knaccudukanuss XUMHUYECKUX peaKIHii
M0 Pa3JIMYHBIM IIPU3HAKaM. DK30- U
SHJIOTEPMUYECKUE PEAKIIUH,
TEPMOXUMHUYECKUE YPABHEHUS.

bubnunoreka LIOK
https://m.edsoo.ru/00adbch0

[ToHsATHE O CKOPOCTH XUMHUYECKOMN
peakuuu. [lonarue o0 oOpaTuMbIX 1
HEOOpaTUMbIX XMMHUYECKHUX PEAKIIMSIX.
[ToHsITHE O TOMOTE€HHBIX U FE€TEPOTrEHHBIX
peaKuusx.

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

8,9

ITorsAaTHE O XUMHUYECKOM PaBHOBCCHMU.
@DakTOpPBI, BIUSIOIINE HA CKOPOCTh
XUMHYECKOH PCaKIUN U IMOJIOKCHUC
XUMHYCCKOI'0 paBHOBECHUS

bu6nmorexa LIOK
https://m.edsoo.ru/00adc28c

10

OKHCITUTENEHO-BOCCTAaHOBUTEIHLHBIC
peaKInu, JIEKTPOHHBIN OamaHc
OKHUCJIUTEITFHO-BOCCTAHOBUTEIIHLHOM
peaxiuu

11

CocraBneHne ypaBHEHU OKUCITUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIU C
HCIIOJIb30BAHUEM METOA 3JIEKTPOHHOTO
Oananca.

bubnunorexa LIOK
https://m.edsoo.ru/00adcade

12

Teopust 2NEKTPOITUTHYECKON
JUCCOLUALIMU. DIIEKTPOJIUTHI U
HC3JICKTPOJIUTHI. KaTI/IOHBI, AHHUOHBI.
MexaHu3M 1UcCOIMalMK BELIECTB C

but6mmorexa [IOK
https://m.edsoo.ru/00adcd68
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Pa3IMYHbIMU BUAAMHA XUMHYECKOM CBS3H

Creneunn nucconuanun. CUIbHBIE U

13
cJ1a0ble AIEKTPOJIUTHI
Peakiiuu nonHoro ooMena. Y cioBus
MPOTEKAHUS PEAKINI HOHHOTO OOMEHa,
" MIOJIHBIC ¥ COKPAIIEHHBIC HOHHBIC bubmmoreka [JOK
YPaBHEHUS PEAKLIUH. https://m.edso0.ru/00add448
JIO «IIpusHaky npoTEeKaHUsl peaKkIUii
HOHHOT'0 OOMeHa
CBolicTBa KMCJIOT, OCHOBAHUH U COJIEH B
CBETE MpeACTaBICHUI 00
ANEKTPOIUTUYECKON JUCCOLMAIIIHI Bubmrorexa IOK
' https://m.edso00.ru/00add5d8
15 KauecTBennsie peakiuu Ha noHBLJIO
P bu6mmoteka IIOK
«Pacno3naBanme HeOpraHMIeCKNX
p https://m.edsoo.ru/00add8b2
BEIIECTB C MOMOIILI0O KaYeCTBEHHBIX
peaxuii Ha HOHBD»
16 ITonsaTue o ruaponanse coaei bubnmorexa IOK
P https://m.edsoo.ru/00add9d4
[IP Nel «Pemenne 3xkcriepuMeHTaIbHBIX
17 3a71a4 110 TeMe «DIEKTPOIUTUUECKAS bubmorexa HOK
p https://m.edsoo.ru/00addbfa
IHUCCOIIHAIIHS
Penrenne 3ama4d Ha BEIYHCIICHHE
18 KOJIMYECTBA BEIIECTBA, 00bEMA U MACChI but6mmorekxa [IOK
pEareHToB WM MPOIYKTOB IO https://m.edsoo.ru/00addd12
YPaBHEHUIO XUMUYECKUX PEaKIUit
KonTponbnas pabota Ne2 o reme
bubnunoreka LIOK
19 «INEKTPOIUTUYECKAS] TUCCOITAALIHSL. 1

XVMHUYECKUE PEeaKlMK B PaCTBOPax»

https://m.edsoo.ru/00addecO
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OO01mast XapakTeprCTHKA TAJIOTCHOB.
OCOOEHHOCTH CTPOCHHUS ATOMOB,
XapaKTepHbIC CTEIICHNU OKUCIICHHUS.

bubnunoreka LIOK

20 .

Crtpoenue u pu3NIecKue CBONCTBA https://m.edsoo.ru/00addfe2
MPOCTHIX BEIIECTB — TaJIOT€HOB.

XUMHUYECKUE CBOKMCTBA HA MPUMEPE XJIOpa

Xnoposogopoa. CossiHas KHCIIOTA,

’1 XUMUYECKHUE CBOWCTBA, MTOTYyYEHUE, bubnunoreka LIOK
npumeHenue. JIP «Pacno3naBanue https://m.edsoo.ru/00ade104
XJIOPUJI-UOHOBY.

HelictBue xJiopa M XJOPOBOJIOPOJA HA
OpraHu3M 4enoBeKka. Baxkueiime Xaopuab Bu6uorexa 1JOK
22 1 X HaXOXJICHHE B npupo/ie .Berancienue
N A PHPOZ . https://m.edsoo.ru/00ade488
00Bb€Ma Ta30B MO ypaBHEHUIO pPeakiuili Ha
OCHOBE 3aKOHa 00bEMHBIX OTHOIIEHUH
[IpakTuueckas pabora Ne 2 o teme
23 «llony4yeHne CoOnsTHON KUCIOTHI bubmorexa HOK
yreHpe eols ’ https://m.edso0o.ru/00ade348
U3y4YeHUue €€ CBOMCTB»
OOmiass  xapakTepUCTHKa  AJIEMEHTOB
VIA-rpynmnel.  OcoOE€HHOCTH  CTPOEHHS

54 aTOMOB, XapaKTEePHbIE CTETIEHH OKUCIICHHUS. Bbu6mmoteka IIOK
CtpoeHue u QpusnIecKue CBOICTBA https://m.edsoo.ru/00ade64a
KHUCTIOpO/ia. AJITIOTPOITHBIE MOAU(DUKAIIUU
KHCIIOpOJIa
Cepa. Ctpoenue u ¢pu3ndecKue CBOMCTBA

. bubnuotexa [JOK
25 XUMHYECKUE CBOMCTBA CEPBHI.
https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOAU(DUKAIIIH.
26 CepoBoaopoi, ctpoenue, pu3ndeckue u bubnmoreka [JOK

XUMHYECKHe cBOMCTBA. OKCHIBI CEPhI KaK

https://m.edsoo.ru/00ade802
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NpeaACTaBUTCIIN KUCIIOTHBIX OKCHUIOB.

27

28

29

30

Cepnas kucnora, pusudeckue u
XAMHYECKHE CBOMCTBA XMMHUYECKUE
peakuuu, Jiexaliue B OCHOBE
HIPOMBIIIICHHOTO CII0C00a MOTyYeHUS
cepHoil kucnotsl. [Tpumenenne. Conn
cepHoit kucnotsl. JIP «O6Hapyxenue
cynbhaT-uoHOB» «B3anmoseiicTpue
pa30aBIICHHON CEPHOM KUCIIOTHI C
LUHKOM

Haxoxnenue cepbl U €€ coelMHEHUN B
npupojie. XMMHUYECKOE 3arpsi3HeHue
OKpY’Kalollel cpeibl COeAMHEHUSMU
cepsl (KUCIIOTHBIE JIOXK/IU, 3arpsi3HEHHE
BO3JlyXa U BOAOEMOB), CIIOCOOBI €r0
IPEIOTBPALLCHUS.

OOmiast xapakTepUCTHKA HJIEMEHTOB VA-
rpynmnbl. OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapaKTepHBIC CTETICHN OKUCIICHHUS.

A30T, pacpocTpaHeHHE B IPUPOJIE,
buznyecKkue 1 XuMHUYECKHe CBONCTBRA.
Kpyrosoport azota B npuponae

AMMHUak, ero pu3nuecKue 1 XuMHYECKUe
CBOICTBa, MTOJIyYE€HUE U IPUMEHEHUE

31

Conu aMMOHUS, UX PUBUIECKUE U
XUMHNYCCKUC CBOﬁCTBa, HpI/IMeHCHI/Ie.
Ka‘IGCTBeHHaSI peaKI_II/ISI Ha MOHBI
amMmonus. JIP «B3aumoneiicTBue coiei

bubnunoreka LIOK
https://m.edsoo.ru/00adea28

bubnunoreka LIOK
https://m.edsoo.ru/00adec8a

bu6nmorexa LIOK
https://m.edsoo.ru/00adeea6

bubnunorexa LIOK
https://m.edsoo.ru/00adf004
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aMMOHUA CO IICII0YaMU»

[Tpaktrueckas padora Ne 3 o Teme

32 «[Tonmydyenne aMmmuaka, u3yueHue ero bubmmorexa [JOK
. https://m.edsoo.ru/00adf180
CBOICTBY
A30THas KUCI0Ta, €€ MoTydeHHeE, bubnnorexa [{OK

33, bu3HYEeCKHe U XUMHUYECKUE CBONCTBA https://m.edsoo.ru/00adf306

34 (oOrmMe Kak mpeacTaBUTeNs Kiiacca bu6nmorexa LIOK
KHCJIOT U cennu(uvecKue). https://m.edso0.ru/00adf518

®ocdop, amnoTrponHble MOAUDUKAIUU
dochopa, ¢du3MUECKHE U XHUMHYCCKHE
bospopras  suotora,  pruecitie 1 Bubnuorexa LIOK
35 XI/IMI/I‘ISCKI/IG CBoﬁc’TBa, I —— https://m.edsoo.ru/00adf68a
Hcnons3oBanue ¢ocdaroB B KadecTBe bubmorexa LIOK
MUHEPATBHBIX YI0OPCHHIA. https://m.edsoo.ru/00adfc20
JIP «O3HakomiieHne ¢ 0Opa3amu
a30THBIX U (POCHOPHBIX yI0OpEHUI»
OO6mrast  xapakTEpUCTHKA  DJIEMEHTOB
IVA-rpynnel.  OcoOEHHOCTH — CTpOEHHUs
aTOMOB, XapaKTEePHBIC CTETICHH OKHCIICHHUS.

36 Vrnepo, auioTponHbIe MOAN(PHUKALINY, bubnmoreka [IOK
PACTIPOCTPAHEHHE B IPUPOIIE, https://m.edsoo.ru/00adfd9c
buznyecKkue 1 XuMHUYECKHe CBONCTBA.

AncopOums.
Oxkcuapl yriaeposaa, ux Gpuzndeckne u
XUMHYECKHE CBOICTBA, IEHCTBHE Ha
37 JKUBBIEC OPTraHU3MBI, ITOJIyYCHUE bu6muoreka [JOK

U IPUMEHEHUE. DKOJIOTHIECKUE
po0JIeMbl, CBA3aHHBIE C OKCUIIOM
yraepona(lV); runotesa rinodaibHOTO

https://m.edsoo.ru/00adfebe
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MNOTCINICHUA KJIMMara, HapHPIKOBBIfI

ahdexr.

YrompHas KMCIIOTA U €€ COJTH, UX
duznYecCKre 1 XUMUIECKIE CBOHCTBA,
IIOJIy4eHHUE U npuMeHenue. JIP

bubnunoreka LIOK
38 «KauecTBeHHas peakius Ha KapOOHAT-
https://m.eds00.ru/00ae006¢c
non». Mcnonbp3oBanue kapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIITICHHOCTH U
CEJIbCKOM XO3SIICTBE
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. Bbu6moreka [JOK
39
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHayanbHbBIE MOHSTHS 00
OpPTraHUYeCKUX BEIIECTBAX KaK
0 coeMHeHusAx yriuepoaa Mx coctaB u
xuMmp4yeckoe  crpoenue. Ilomartue o
20 OMOJIOTUYECKH BaKHBIX BEIIECTBAX: KHUPaX, bubnnoreka [JOK
Oenkax, yriieBoJax — W WX POJH B KU3HU https://m.edsoo.ru/00ae054e
YesoBeKa. MarepuanpHoe  €IUHCTBO
OpPTraHUYeCKUX 17§ HEOPTaHWUYECKUX
COCIMHEHU.
Kpemuuii, ero pusudeckre u XuMHIECKUE
CBOWCTBA, MTOJyYCHHE U IPUMEHEHHUE.
bubnunorexa LIOK
41 Coenunenus kpeMHus B npupoae. Oouiue

npenctaBieHus 06 okcuae kpemuus(1V) u
KPEMHHUEBOU KHUCIIOTE

https://m.edso0.ru/00ae080a

43



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

42

43

44

45

CwMkaThl, UX UCMOJIB30BaHUE B OBITY,
MEAUIIMHE, TPOMBIIIICHHOCTH.
Baxxneliye cTpouTenbHbIE MATEPHAIIbL:
KepaMHKa, CTEeKJIO, LIEeMEHT, OETOH,
)kene300eToH. [Ipobaembr Ge301macHoOro
WCIIOJIb30BAHUS CTPOUTEIIbHBIX
MAaTE€pUAJIOB B IOBCEIHEBHOM KU3HMU.

[TpakTuueckast pabota Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
«BaxkHenmme HeMeTaulbl U UX
COCIMHECHUS

KP Ne3 «Hemerayuier»

OO011ast XapaKTepUCTHKA XUMHUYECKUX
AJIEMEHTOB — METAJIOB HA OCHOBAHUH
ux nojoxkenus B Ileprnoanueckon
CUCTEME XMMHUUYECKHX AJIEMEHTOB

. . MeHneneeBa u CTpOEHUS aTOMOB.
Crpoenune metainos. MeTtamnndeckas
CBS3b M METAJNINYECKasi KPUCTAJUINYECKAS
pemeTKa.

bubnuoreka [IOK
https://m.edsoo.ru/00ae0bf2

bubnuoreka [IOK
https://m.edsoo.ru/00ae0el8

bubmmoteka IIOK
https://m.edsoo.ru/00ael103e

46

DIIEKTPOXUMUYECKUN P HAIPSHKEHUN
MeTaiuioB. Du3nUecKkre 1 XUMHIECKHE
cBolicTBa MeTayuioB. JIP «3aBucMMOCTB
CKOpPOCTH pEaKLUU MeTajlla C KUCIOTOU
OT IPUPOJIBI METAILIIAY»

but6mmorekxa [IOK
https://m.edsoo.ru/00ae1156

47

OO6mue cnocoObI MOTYYEHUS METAJLIOB.
CnnaBbl. BeruucieHus o ypaBHEHUAM

but6mmoreka [IOK
https://m.edsoo.ru/00ae1156
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XUMUYECKUX PEaKuid, €CIM OJUH U3
peareHToB COJEPKUT npumecu. JIP
«O3HaKkoMIIeHHE € 00pasliaMu CILIaBOB)

[lonsiTHE O KOPPO3UU METAILIOB,

48 OCHOBHBIE CIIOCOOBI 3aIUTEI UX OT buGnuorexa [IOK
https://m.eds00.ru/00ae1278
KOpPPO3HUH.
[lenouHbIe METAIIIIBI: TIOJI0KEHUE B
[Tepuoanueckoii cucTeMe XUMHUECKUX
49 anemenToB J[. 1. Menaeneesa; ctpoeHune bubnuoreka [{OK
MX aTOMOB; HAXOXJICHUE B IPUPOJIE. https://m.edsoo.ru/00ae14b2
®dusnyecKue 1 XUMUUECKHE CBOMCTBA (Ha
MIpUMEpEe HATPUS U KaJIUsl
OKCHUIBI U TUAPOKCUJIBI HATPUS U KaJTH.
S0 commmentt, Brvancnonna no YXP, ccm BuGmorexa [IOK
OIIMH H3 PEATCHTOB CONEPIKHT IPHMECHL https://m.edsoo.ru/00ae14b2
[IlenouHo3eMeNbHbIC METAIIIBI MAarHUN U
KaJIbLMI: 1oJiokeHue B [lepuoanueckon
51 CHCTeMe XMMHUYeCKuX dmemMeHToB [1. 1. bubnuoreka [{OK
MenpeneeBa; CTpOCHHE UX aTOMOB; https://m.edsoo.ru/00ae15e8
HaxoKJIeHue B pupojie. Duznyeckue u
XHMHYECKHE CBONCTBA MarHus W KaJIbITHs
Baxkueiinme coefuHEHNS KaJlbIUS Bubmuorexa IOK
52 (oxeuL, rupokeu, com). KEcTKoCTh https://m.edsoo.ru/00ael5e8
N bubmuorexa [{OK
BOJIbI H CTIOCOOBI € YCTPAHCHH. https://m.edso0.ru/00ae1886
53 ITP Ne6 JKecTKOCTh BOJBI M CIIOCOOBI €€ bubnunoreka LIOK

YCTpaHEHHUS

https://m.edsoo.ru/00aelae8
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55

56
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AJTIOMUHMI: TI0J0KEHNE B
[Tepuoauueckoil cucteMe XMMUYECKUX
snemeHToB JI. 1. MenneneeBa; ctpoeHue
aToMa; HaXOXKJEHUE B TIPUPOJIE.
duzndyeckre U XUMHUYECKHE CBOMCTBA
amomuaud. JIP «O3HakoMIIeHUE C
o0pa3iamMu aTlOMUHUS U €r0 CIJIABOBY

AMdoTepHbIe CBOMCTBA OKCHIA U
ruipokcuia antomunus. JIP
«AMdoTepHbIe CBOWCTBA THAPOKCHIA
AITIOMUHHUS

Keneso: nmonoxxenue B [lepuoanueckoit
CHCTEME XMMHUUYECKHUX AJIEMCHTOB

. Y. MenneneeBa; CTpOEHHUE aTOMa;
Haxo’KJieHue B npupoje. duznueckue u
XUMHYSCKHE CBOMCTBA Kelie3a.

Oxcuipl, THAPOKCH BT M coitn xere3a(ll)
u xene3a(lll), ux cocras, cBoOMCTBa U
nonyuenue. JIP KauecrBennas peakuus
Ha MOHBI JKeJe3a)

[TpakTuueckast pabota Ne 7. Pemenue
HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
«Baxkneiine MeTaibl U UX
COCIMHCHHUS

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

bubmuoreka [{OK
https://m.edsoo.ru/00aelc64

bubmmoteka IIOK
https://m.edsoo.ru/00ae1d86

bubmmoteka IIOK
https://m.edsoo.ru/00ae35e6

but6mmorexa [IOK
https://m.edsoo.ru/00ae3de8

59

Brruucnenus no ypaBHEHUSIM
XUMUYECKHUX PEAKLN, ECIIM OJUH U3
peareHToB J1aH B U30bITKE WM COACPKHUT
[IpuMecH. BbIuKciIeHnst MacCOBOU J10JIH
BBIXO/1a IIPOJIYKTa PEAKLIUH

but6mmorexa [IOK
https://m.edsoo.ru/00ael1750
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00001enne TeMsl «MeTamib

KPNe4 «MeTtamnbl

63

HoBbie maTepualibl U TEXHOJIOTHUH.
BemectBa 1 maTepuasl B IOBCEIHEBHOM
JKA3HU YeJI0BeKa. XUMHS U 310POBBE.
be3ornacHoe UCnoJIb30BaHUE BEIIECTB U
XUMHUYECKHX peakiuii B ObiTy. [lepBas
MIOMOILIb ITPYU XUMUYECKUX OKOTaxX

Y OTPAaBJICHUSX

bubnunoreka LIOK
https://m.edsoo0.ru/00ae3f50

64

65

OCHOBBI IKOJIOTUYECKOI TPaMOTHOCTH.
XHMHYECKOE 3arpsi3HEHUE OKpY Katolen
cpeapl (IpeaesibHas 10ImycTUMas
koH1eHTpanus Bemects — [1/1K). Ponb
XUMHH B PELICHUH YKOJIOTHUECKUX
npooiem.

IIpyponHblE UCTOYHUKHU YTIJIEBOJOPOAOB
(yronb, NpupoAHbBIN ra3, HEPTH), MPOTYKTHI
uX IMepepadoTKH, UX pPOIb B OBITY U
POMBIIIIIEHHOCTH.

bubnunoreka LIOK
https://m.edsoo.ru/00ae4270

bubmmoteka IIOK
https://m.edsoo.ru/00ae4270

66

Brruucnenue no ypaBHeHUsIM
XUMHUUYECKHUX PEAKLMM, ECIIN OJIUH U3
pEeareHToB COAEPKUT MPUMECH

67

Brrunciaenue MaccoBoi 10JIM BeIXOAa
MMpOAYKTaA pCaKMu OT TCOPCTUICCKU
BO3MOXXHOT'O

68

Brruncnenue mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIU OJIUH U3
pEareHToOB B3AT B U30BITKE
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Xumus.8 kiaacce/I'aopuensin O.C., Octpoymon U.I'., Caaaxos C.A.,
Mocksa «IIpocBemenney»; 2023

Xumus.9 kaace/I'adbpuenasin O.C., Octpoymon U.I'., Ciankos C.A.,
Mocksa «IIpocBemenuey»; 2023

METOJNUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

BHU/I€OYPOKH, Ta0JIMIbI, METOAMYECKHE MTOCOOUA, COOPHUKH 32124 U
yIpaKHEeHU

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA

YUYEBHOE OBOPY/IOBAHHUE

MYJbTUMEAUNHBIN IPOEKTOP, IKPAH, HOYTOYK, CIIPABOYHBIC TA0IHIIbI.

OBOPYAOBAHMUME JIA TIPOBEAEHUA JABOPATOPHBIX,
MPAKTUYECKHNX PABOT, IEMOHCTPAIINI

Ha00pBI J1A00PATOPHOI MOCYAbI, IIAPOCTEP:KHEBbIE MO/IEJIN, PEAKTHBBDI,
MO/IeJIM KPUCTAINYECKHUX PelleTOK.
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