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INOACHUTEJIbBHASA 3AIIMCKA

[IporpammMa TO XWMHM Ha YypPOBHE OCHOBHOTO 00mero o0pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00I1IET0 00pa30BaHMUsl, MPEICTABIEHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepalbHON pabodeil MporpaMmbl
BOCITUTAHUS U C YU4ETOM KOHIICTIIIMU MPETOJaBaHus YICOHOTO TIpeIMeTa « XUMHUSI
B 00pa3oBaTeNbHBIX OopraHmu3aiusiax Poccuiickoit denepanumu.

[Iporpamma mo xuMuu Aa€T TOpPENCTaBICHUE O IENAX, OOIel CTpaTreruu
o0y4yeHusi, BOCHUTaHUS W Pa3BUTHS OOYy4YAIOMIMXCA CPEACTBAMU Yy4eOHOIO
npeaMera, yCTaHaBIUBaeT  00sA3aTeNbHOE IpPEeIMETHOE coJlep KaHue,
pEeayCMaTpuBaeT pACIpENEICHUE €ro I0 KilaccaM M CTPYKTYpUPOBAHHUE IO
pazzienaM M TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSeT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTYEMYIO
NOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C YY4ETOM  MEXKIOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOEHHOCTEH  OO0yYaromuxcsi, OMNpEeAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHMM K
pe3yJibTaTaMm 00y4YeHHs] XUMUM Ha YPOBHE II€JIeH M3yUeHHs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATEILHOCTH OOYYalomerocss Mo OCBOCHUIO
y4eOHOTO CO/Iep KAHMUS.

3HaHWE XHMHHM CIY)KUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, ero mnpejacTaBICHUN O MaTEpPUAIILHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOopMUPYEMbIC XHMHUEH MPECTABICHUS O B3aWMOIIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIOIMHU BEIICCTB B MPUPOJE, O IMYTAX PEHICHUS TI00aIbHBIX
npo0IeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOW, SHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3IpaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealiM3allid  BO3MOXHOCTEH  JUIsi  camMOpa3BUTUS U
dbopMupOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 0011l 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHON  JesiTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKM3HU, TaK U B MPOPECCUOHATBHON ACSITENbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJI0CTHOTO B3IJIfA/1a HA €IUHCTBO IPUPOABI U YEIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATaroM B (pOPMUPOBAHUHU €CTECTBEHHO--HAYYHON rpaMOTHOCTH 00YYaroLIuXCsl;



crocoO0CTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yJaIOIIUXCA.

JlaHHbIE HampaBjieHUsS B OOYYEHHUU XUMHH OOECIEYMBAIOTCS CIEIU(DUKOMN
COlCp)KaHUsl ~ y4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IEIaroru4ecKu
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKHU XMMUU Ha ONpEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHSITUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona Kk €€ m3ydeHuto. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
TIOHATHUM O XMMHUYECKOM D3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TIO0 TPHUHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEILHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIMH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHSI U TOJyYEHUS
V3y4aeMBbIX BEIIECTB.

OcBoeHHME MPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOpPMHUPOBAHUIO
MPEJICTABICHUSI O XMMUYECKOW COCTABJIAIOLICH HAYyYHON KapTHHBI MHUpPA B JIOTHKE
e€ CHUCTEeMHON NpPUPOJIbl, IIEHHOCTHOIO OTHONIEHWS K HAay4yHOMY 3HaHHUIO U
METOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MHPUBICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4eOHBIX mpeaMeToB: «OKpYKaIOMUA MUPH,
«bunonorus. 5—7 knaccel» U «PuU3KKaA. 7 KIIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JEATEeIIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUNA — BaKHEUIMUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHUM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAaHWS TPU U3YYEHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHMH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENIbCKON
NEeATEIbHOCTH, OCBOCHMHM NpaBU 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LU, KaK:

— (GOopMHUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4aromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OMbITa Pa3HOOOPa3HOM MAESITENbHOCTH, MO3HAHUSI M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— ((dopmupoBanue oOmeNd (QYHKIMOHAIBHOM U €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUM OOBACHATH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJIb3YsS 3HAHMS U OIbIT, MOJYYCHHBIE MPU U3YYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHMH MNpoOJeM B IOBCEIHEBHOM >KU3HH U
TPYZIOBOM JESATEIIBHOCTH;

— (QopmupoBaHue y OOy4yarolmuXxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKHM SKOJIOTMYECKU
1[€JIeCO00Pa3HOro TMOBEICHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHUSs CBOETO 3/I0POBbs M OKPY>KAIOIIEH MPUPOTHON CPeibl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUI0O HAa OCHOBE YCBOEHHUS OOIIEYEIOBEUYECKUX I[IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOoduiis W HANpaBJICHHOCTU AAJIbHEUIIEro
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0o o0pazoBanusi, coctapiseT 170 gacoB: B 8 kiacce — 102 gaca (3
yaca B HEJeNto: 2 yaca MHBapuWaHTHBIC + 1 yac BapuaTHBHBIN)), B 9 Kkiacce — 68
4acoB (2 Jaca B HEJEINIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BeliecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COCJIUHEHUH.

KomnuectBo Bemectsa. Moisb. MossipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3N4eCcKUue U XMMUUYECKUE SBICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHMsS MAacChl BELIECTB. XMMHUYeCKue ypaBHeHMs. Knaccudukanus
XUMHUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KCHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINHUCAHUE
bu3MYeCKuX CBOWCTB 0O0pa3lOB HEOPTAHWYECKUX BEIIECTB, HAOJIIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIUs BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pa3sioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopom coiu meau (1),
W3y4eHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuta, GUIbTPOBAHHUE,
BBITIApYBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, mpoBeeHUEe OYHUCTKH MTOBAPEHHON
coid, HaOJIOJEHWE W  ONHUCAHWE  Pe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYJI
(ILIapOCTEPIKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 351€eMEHT UM MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcuppl. [Ipumenenme kucmopoma. CrocoObI



MOJYYEHUsS] KHUCIOpOoJa B Jaboparopud U MOpOMbIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoAU(GUKALNS KHCIOPOa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MMAPHUKOBOIr0 3(pdekTa, pazpylieHue 030HOBOTO CIOS.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoxknenwe Bomopona B
npupoae, GU3MYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHust. Kucmotel u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBI.
HaceimieHHble 1 HEHACBIICHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBas 0Ji1 BEIIECTBA B PaCTBOpE. XUMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHSI.
Ponp pacTtBOpoB B Ipuposie M B KU3HU 4esioBeka. KpyroBopor BoAbI B IpUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenkiatypa oxcumoB. @Du3nmdeckue HU XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHMM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KuUCHOT. Psanx akruBHoctM MmetaimoB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJIy4YECHHE,
coOupaHue, pacrlo3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHUE, PpACIIO3HABAHUE M H3y4YCHUE
CBOWCTB BOJIOpOJia (rOpeHHue), B3auMojeicTBue Bojioposa ¢ okcugoM meau (1)
(BO3MOXKHO HCIOJIb30BAaHUE BHAEOMATEpUaioB), HaOIIOAEHHE OOpa3lOB BEILECTB
KOJIMYECTBOM 1 MOJb, HCCIIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUs BEIIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAIUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHUJIEOMATEPHUAIIOB),



uccienoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IEIIOYCH,
uzydeHue B3aumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUuil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOIO METAJUIa JIPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4d N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCTUHEHUI.

IHepuoanueckuii 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JJIUHHONEpHOAHas  (GopMbl
[Ieprnonnueckoit cucrembl xumuueckux annemMeHToB [[. . Menneneesa. Ilepuoast
u rpynmbl. OU3nyecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IPAKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNS K BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peakiiuy pazoKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYUHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIS1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO011e ecTeCTBEHHO--HAay4YHbIE TIOHSTHS: Hay4yHbIN (akT, TUnoTes3a, Teopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIudHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEIECTBA, Ia3, (pU3MyYecKue BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMHUYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid M HX
COCIMHEHU B COOTBETCTBUHM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTATUIMYECKONW PEHIETKU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSAIIMXCS K pPa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanmsa XuMuueckux peakimii mo pa3iInyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, IMo
U3MEHEHUIO CTETEeHEW OKHCIEHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XHUMHUYECKUX peaknusX. [IoHsITHEe 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. MakTopwl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIHON peaKiuu. CocraBnenue YPaBHEHUMU



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKIHMM C  HCIOJIb30BAHHEM  METOJ]A
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMu4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu noHHoro oOMeHa. Y cia0BUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [[OHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa IUCCOUUALMU KHCIOT, WIEJI0YE H  COJeH
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MAaTEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWs  peakuMid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3iioKEeHUs, COCIUHEHMs), pAclO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKHe CBONCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METalaMH, HEMeTalllaMH, MIeno4amu). XJIOPOBOAOPO/I.
CosisiHasg KHUCJIOTAa, XMMUYECKUE CBOMCTBA, IMOJy4YE€HUE, NMpUMEHEHUE. [lelicTBHe
XJIOpa U XJOPOBOJOPOJa HAa OPraHU3M YeloBeKa. BaxHeilmme XJIOpUAbl U HX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblEe CcTeneHu okucieHus. CTpoeHue U (Pu3nyecKkue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3NUECKUe U
XUMHUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (u3MUeCKue W XUMHUYECKHE CBOWMCTBa (00mME Kak
NpeACTaBUTENS Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKHUE pEeaklUu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAYECTBEHHAs peaKlys Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEAMHEHUH B MNpUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, PACIpPOCTPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
buznyecKknue 1 XMMHUYECKHE CBOMCTBA, NOMyuyeHUe U nmpuMenenne. Conu aMMOHus,
ux (GU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kjacca KHUCIOT W  crheruduuecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HeHUuEe OKpYXKarolle cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, Gu3MIecKre 1 XUMHIESCKUE CBOMCTBA,
nosyuerue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHUM.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAU(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiictBa. AncopOnusa. Kpyrosopot yriaepona B mpuponae. OKCUbl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha JKUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIMMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3MYeCKre U XMMUYECKHE CBONCTBA,
nojsyuyeHue W npuMmeHeHwe. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHBIE MTOHATHS 00 OPraHUYECKUX BEIECTBaX KaK O COCIMHEHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHl UX mepepaboTku (O€H3WH), UX poJib B OBITY U TMPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, O€JIKaxX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoenuHeHHs KpemMHusi B mpupozae. OOume mnpeacraBieHuss o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B MPOMBILIUICHHOCTU. BakHeiilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBIThI, OTPAKAMOIHE (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOJb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TajJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYIIIMBaHUS caxapa IOJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOI CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha cyabdart-
WOH W HaOJIOJICHWE MpU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (DU3NUYECKUMU
cBoiicTBaMu a3otra, (Gochopa M HX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coOuWpaHue, pacro3HaBaHWE€ ¥ U3YYCHHUE CBOWMCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCJIOTHI C MEJIBIO
(BOBMOXKHO  MCIIOJIb30BAHUE BUJIEOMATEPUAJIOB), U3y4YEeHUE Moenen
KPUCTAJUIMUECKUX PEmIETOK anmasa, rpadura, ¢ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJydyeHUe, CoOOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBECHUE KAYECTBEHHBIX PEaKlMil Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YyYECHHE TPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMJICHHE C
NPOAYKIMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3a7a4 110 TeMe «BakHeuIre HeMeTauIbl U UX COCUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nonoxenus B Ilepmommueckon cucreMe XuUMUYECKHX dieMmeHToB [J[. U
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Meramuyeckas CBs3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemi€Tka.  JJIEKTPOXUMHUYECKUU  psll
HaIpspKeHU MeTaioB. Ousznueckue U XUMUUECKHE CBOMCTBAa MeTayioB. OO01ue
CrocoObl Mody4yeHus: MeTamioB. [loHSATHE O KOpPpO3UM METauiOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppos3uu. CrmmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIEHHOCTH.

[lenounble MeTaIbl: MOJ0XKeHue B Ileproguyeckoit cucTeMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJIE€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). Okcuiabl u



TUJIPOKCUABl HaTpus W Kanud. lIpuMeHeHne mEeno4YHbIX METANIOB M HUX
COCIUHEHUU.

[llenouyno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB . M. MenpaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHUE B Ipupoie. PU3nyecKue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUS Kalblus (OKCHH, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHUI: TI0JI0keHUE B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxoXIeHUEe B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTBRA xene3a. OKcuibl, rTuapoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocra, CBOICTBA U MOTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), mequ (11), HabnroAeHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH HWOHAMU HaTpus, KaJlus U Kaldblusad (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakHenine
METaJUIbl U KX COCTUHEHUS».

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JKM3HU 4eJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX OKOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeecTs, aaiee — [1/IK). Ponb xuMun B pelieHHN 3KO0JIOTHYECKUX
npooJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanuzamus MeXmpeaMeTHBIX CBA3€H MpW W3YYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMMX eCTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBJSIOMINUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEeOpWs, aHallM3, CHUHTE3, KiacCUpUKAMI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, W3MEPEHHE, MOJIeTb, SBICHUE, IMaAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

duszuka: Marepusi, aToM, DOJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITMNIECCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH Hu
BOCIIMTATEIIbHOU JEATENBHOCTA B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHUEHTAaUd W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U HAay4YHOMY HAcCJEIHI0, MOHMMAaHHUS 3HAYEHUs XUMUYECKOHM HAyKh B KM3HU
COBPEMEHHOr0 OOIIECTBAa, CIIOCOOHOCTH BJIAIETh JTOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOHM,  y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJJTHEHUH Y4€OHBIX, IO3HABATENbHBIX 3aJ]]a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1AHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHA
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJEICTBHUI IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeJCTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE Uil OOBSICHEHHS HAOJIIOaeMbIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHOMU



JUTEPATYPOH, JOCTYIMHBIMA TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM U  HCCIEA0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEUIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS aJKOrosi, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJNIO/IEHUS TpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M pPEabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHS TPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIM BBIOOD
WHUBUTyAIbHON TPACKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0pPOBOTO U
O0e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
paBuJ O€30MACHOTO MOBEICHUS IpU padOTe ¢ BELIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIMIMX 3J0POBBIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JJIs ITOBBIICHNUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX PEUIeHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOW MIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATH UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MOHATHUS J1J1s1 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJIENIU, UCIIOJIb3YEMbIE B XUMUH,
peo0pa3oBEIBATh MIUPOKO MPUMEHSIEMBIE B XUMHUH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUI 3HAK (CMMBOJI 3JEMEHTa), XUMHUuyeckas ¢opMmyna U YypaBHEHHUE
XUMHUYECKON peaKkiuu — MNpU PEIICHUH Y4eOHO-I103HABATENbHbBIX 33]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3BI II0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JIUTEpaTypa XHUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIC METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOJWMBIX I BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTHM,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIOJIb30BAHUS PA3IUUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (pOopMy MpeacTaBiIeHUS HHPOPMAIIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3a7adll HECIOXHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu ¢popmamMu rpaduky U UX KOMOUHAIUSMU,

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1eiCTBHUA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxaaeMoill  TeMbl, (OpMYJIHpPOBaTh CBOM  MPEHJIOKEHUS
OTHOCUTEIILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTAIUIO
pEe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBJISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsT YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmact «XUMHS», BUIBI
JEATENPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsIX.

K konIy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

e PpACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCU(PUKAIUS PEaKIuil: peaxiuu
COCAUHEHHUsI, PEaKUUMU PA3JIOKEHUs, PEaKUUUd 3aMEUICHUs, peaKuuu
o0MeHa, IK30- U PHAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 2(P(DEKT peakiuH,
AP0 aToMa, JJIEKTPOHHBINM CIIOM aroma, aToMHas OpOUTab, PaJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas J0JIsl BEIIECTBA
(TpolieHTHAsl KOHIICHTpAIus1) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa [J[. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoKeHus B llepuoamyeckoit cucreme,
3aKOHOB COXPAHECHMUS MAacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnobounast noarpymnmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabnune «llepuoguueckass cucTteMa XUMHUYECKHX »djemeHToB [J[. W
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO dJIEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (M0 YMCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUIN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIMIL;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OMEPAIUU MBICTUTEIHHON NEATEIbHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 00OOIECHHE, CHCTeMAaTH3alluio, KIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — JJIsl U3Y4Y€HHUs CBOICTB
BEIIECTB M XHMHUYECKUX PpEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHUE, W3MEPEHHE, MOJICITUPOBAHHUE, JKCIICPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYyYEHUIO W COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHON MACCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAaHUPOBATh M MOPOBOAUTH  XUMHUYECKHME  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTHOH, AHWUOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIECHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBS3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHE M  BOCCTAaHOBJICHHE,
aIIoTponus, aM(pOTEepPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIAaBbl, CKOPOCTb XUMHYECKOW pEAKUHUH, IMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIM;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIIEMEHTOB B
COCIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPENCIEHHOMY KJIacCy COEAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XMMHYECKON (Qopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAILUINYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINHCBhIBAaTh W XapaKTEPU30BATh
Tabnuunyo Gopmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas mnoArpymmna (A-rpynma)» U «mooodHas
noarpynna (b-rpynma)», manbple U OOJbIIHME MEPUObI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU ~ XapaKTEpPUCTHKAMH  CTPOEHHSI  aTOMOB  XMMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneieHue WX TI0 DJIJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npejesiax MajlbIX MEePUOJIOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEIIECTB, MO TEMJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUIECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
IPpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJIEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, TTOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOiogaTh  MpaBuja  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a TaKKe IpaBWia OOpaIllCeHUS C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapbonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3YyYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpPalliid MBICTUTENbHON JIEATEIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alMI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi WM3Y4YEHHUsS CBOWCTB BEUIECTB U
XUMUYECKUX PEaKInid, €CTECTBEHHO-HAyYHbIC METOJbl TIO3HAHUS —
HaOJIIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KouTtpoabHbie IpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMusi — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 7 ) bubmuorexa [JOK
MPAKTUYECKON ESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyesoBeKa
12 BerectBa 1 xuMu4eckue 7 1 Bbu6nmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30
Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
1 Boznyx. Kucnopoa. Ilonstue 9 bubnmoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.llonsitue o kucnorax 1 1 bu6mmoreka [IOK
U CONAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsr. [Tonsitue 06 7 1 1 Bbu6nuoreka [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 16 1 1 bubmnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 43

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI



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

[lepronnueckuii 3aK0H U
Ilepuoauueckas cucrema

Bbu6nuoreka [JOK

3.1 12
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue aTroma
XHUMHYECKas CBA3b. BuG 1IOK
HOINOTEKA
2 - 12
3 OxucnutensHo https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIHH
Bbu6nuoreka [JOK
J4! 24
TOTO TO pasieity https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 5 buGnnorexa LIOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https:/m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIH. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

bu6mmoreka [IOK
1 I 4
3 Obmpae cBoHCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIIe MeTaluIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudposbie
Tema ypoxka Koutpoabsubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Pojap XuMu# B 5KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BeniecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAaX MO3HAHUS B XUMHH 1 bubmorexa [OK
A https://m.edsoo.ru/ff0d227¢
3 ®du3nYecKre CBOKMCTBA BEIIECTB. ATperaTHoe 1
COCTOSIHHE BEIIECTB
[Tpaktuyeckas padora Ne 1 «IIpaBuia paboTsl
4 B 1Ta0OpaTOpUH U MPUEMBI OOpAIICHUS C 1 bubmorexa [IOK
patop P patl https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYIOBAHUEM)
s Yuctele BemecTBa 1 cMecH. CriocoObl | bubnuoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
6 Paznenenne oqHOPOAHBIX U HEOTHOPOIHBIX |
cMeceit
[TpakTuyeckas padora Ne 2 «Pa3nenenue
7 cMmecel (Ha mpuMepe OYMCTKU TTOBAPEHHOM 1 bubmmorexa LIOK
PHMED P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmunoreka LIOK
8 ATOMBI X MOJIEKYJIbI 1
y https://m.edsoo.ru/ff0d2a6c
9 ATOMHO — MOJIEKYJISIPHOE YUEHHE 1
10 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) | bubnuoteka [JOK

XUMHNYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

Bbubmunoreka LIOK

11 HpOCTLIe 1 CJIOKHBIC BEIIIECTBA https://m.edsoo.ru/f0d2a6¢
12 SI3BIK XUMUM
13 ATOMHO-MOJIEKYJISIPHOE YUYEHUE bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
14 Xumuueckas popmynna. BareHTHOCTh aTOMOB bubmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DJIICMCHTOB
15 MaccoBble OTHOIICHUSI XUMHUYECKUX
3JIEMEHTOB B BEIIECTBE
16 OtHocuTeNnbHAs aTOMHAs Macca. bubmuoreka [JOK
OtHocuTeNnbHAs MOJIEKYJIApHAs Macca https://m.edsoo.ru/ff0d323c
17 MaccoBast 1011 XHMHYECKOr0 JIEMCHTA B bubmunoreka LIOK
COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 YcranoBieHue TpocTedmux GopMyIT BEIIeCTB
110 MaCCOBBIM JIOJISIM 3JIEMEHTOB
19 KonunuectBo BemecrBa. Mosnbs. MosnspHas bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
20 du3nYecKre U XUMUYECKHE SBICHUS. bubmuoreka [JOK
XuMHUecKasl peakuus https://m.edsoo.ru/ff0d37fa
21 BaneHTHOCTh XUMHYECKHUX 3JIEMEHTOB
2> [Ipu3Haky u ycrnoBusl MPOTEKAHUS bubmmoreka [JOK
XUMHYECKUX PEaAKIUi https://m.edsoo.ru/ff0d3al6
’3 3aKOH COXpaHEHHUs MaCChl BELIECTB. bu6nuoreka [IOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
24 Tunbl XUMUYECKUX PEaAKIUN
’5 Brruncienus koaudecTBa, MacChl BEIIECTBA MO bubmunoreka LIOK

YPaBHEHUSAM XUMUYECKUX PEAKLIHI

https://m.edsoo.ru/ff0d5708



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

Krnaccudukanus XUuMHYECKUX PeaKIIHii

Bbubmunoreka LIOK

26 COCIMHEHMSA, PA3JI0KECHUA, 3aMEIICHHUA,
(coen p B https://m.edsoo.ru/ff0d3f34
oOMeHa)
27 Pemenue pacueTHbIxX 3a1a4
M. B. JIoMOHOCOB — y4€HBIii-
28 sHukIIoneauct. O0o0mEeHne 1 bubmmorexa [OK
) . https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alMs 3HAHUI
29 KonTponbnas padora Nel no teme «BermiectBa bubmmoreka [JOK
A XUMHAYECKHUE PEAKITHM» https://m.edsoo.ru/ff0d4290
30 Kucnopon: xapakTepucTrka, Hax0XJIeHHE,
MOJTy4eHHUE
Bo3ayx — cMech raszos. CocTaB Bo3ayxa.
31 Kncn}(;x 0]l — DJIEMEHT U IIPOCTOE BeH_Iy:CTBO bubmorexa HOK
p p ) https://m.edsoo.ru/ff0d448e
Os30H
duszndeckre U XMMHUUECKIE CBOMCTBA
32 KHCJIOpo/ia (peaKkIuyu OKUCIIEHUs, TOPEHNE) bubmmorexa LIOK
PO (pearit » TP ’ https://m.edsoo.ru/ff0d4614
[Tonsarue 00 okcumax
33 Oxcuapl
CriocoObI TOTydeHUsT KUCIIOPO/ia B
34 11a00paToOpHH U MPOMBIILIEHHOCTH bubmorexa HOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucnopoaa
TemmoBoii 3 PEeKT XUMHUYESCKON PEaKIUH,
35 MMOHSATHE O T(i)(l)MOXI/IMI/I‘IeCKOM paBHeHI/II/I bubmmorexa [IOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIUIX
36 PacyeTsl o TEpMOXMMHUYECKUM ypaBHEHUSAM
TommmBo (HeTh, yroas U MeTaH).
but6mmoreka [IOK
37 3arps3HEeHne BO3/1yXa, CIOCOObI €ro

MpEeAOTBPALLECHUS

https://m.edsoo.ru/ff0d4c4a



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

[TpakTuyeckas pabora Ne 3 o Teme

38 «[Tonmyuenne u cobupanue KucCIopoaa bubmorexa LOK
i o P oA, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOHCTBY
39 IToBTOpenue u 0000IIEHUE 110 TEME
«Kucnopon»
40 Bonopoa — snemMeHT u mpocToe BEIecTBO. but6mmoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
a1 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [{OK
Bojiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
4 Pemrenue 3amau: pacuersl 0 ypaBHEHUSIM
XUMHYECKUX PEaKIUi
43 ITonsaTue o KHUCIIOTaxX U COJIIX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
a4 CriocoOb! TToTy4eHHsT BOAOPO/Ia B bubnuoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
45 [ToBTOpEeHME M 000OIIEHNE TTO TEME
«Bomopon»
[TpakTuyeckas padora Ne 4 o Teme
46 «[Tonyuenne u cobupanue BOgOpoIa bubmorexa LIOK
v o P pOAd, https://m.edsoo.ru/ff0d4{42
M3y4YEHHUE €ro CBOHCTBY
bubmunoreka LIOK
47 MoitstpHblil 006EM Ta30B. 3aKOH ABOraapo
p P https://m.edsoo.ru/ff0d542¢
Brrunciienus 00bEMa, KOJIMUYECTBa BEIIECTBA
48 rasza 10 €ro u3BECTHOMY KOJIMYECTB buGnnorexa LIOK
.. Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIIN 00BEMY
Brruncienus o0b€Ma, KOJIMYECTBA BEIECTBA
but6mmoreka [IOK
49 rasa Imo €ro M3BECTHOMY KOJIMYECCTBY

BEIIECTBA UIIH 00BEMY

https://m.edsoo.ru/ff0d5708
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Brruncnenus 006EMOB ra30B M0 ypaBHEHUIO

Bbubmunoreka LIOK

50 peakuuu H%i. OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.rw/fl0d587a
OTHOILICHUI Tra30B
51 Bopaa. PacTtBopbl. PacTBOPMMOCTL BeLLLeCTB B BOAE Bubmorexa OK
https://m.edsoo.ru/ff0d59e2
52 dusnueckre U XUMUYECKHUE CBOMCTBA BOJIbI
N but6mmoreka [IOK
53 CocraB ocHoBanwii. [ToHsiTHE 00 HHIMKATOpPAX hitps://m.cdsoo.ru/fR0d5b40
. bubmuoreka [IOK
>4 Hpnmerenie ocHoBanit https://m.edsoo.ru/ff0dSeba
Bona xak pactBoputens. Hachiiennbie n
55 HEHACBIIICHHBIE pacTBOPLI. MaccoBas 1o
BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 mo reme
56 «IIpuroroBiieHHE PACTBOPOB C ONIPEACIEHHON bubmmorexa LHOK
N . .. https://m.edsoo.ru/ff0d6342
MacCOBOM J0Jiel paCTBOPEHHOIO BEILIECTBAY
57 [ToBTOpeHue u 06061IeHNE IO TEMaM: bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d664¢e
58 KonrtponbHast padora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»
59 Oxcupsl: cocTaB, KiacCUpUKALIUS, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
but6mmoreka [IOK
60 TIpHMEHCHHE OKCHAOB https://m.edsoo.ru/ff0d67ca
[TonydyeHue nu XuMHYECKHE CBOMCTBA
61 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB
62 OcHoBaHUs: cOCTaB, KJIacCU(PpUKaIHS, but6mmoreka [IOK



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca

but6mmoreka [IOK

03 3Hatienne ocHoBanHui https://m.edsoo.ru/ff0dfee2
64 HonyquI/Ive U XUMHUYECKHE CBOMCTBA
OCHOBaHUI
65 Kucnotsr: cocras, kiaccudukanms, bu6nuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
66 Hcnonb3oBanne 0CHOBaHUI bubmmorexa LIOK
https://m.edsoo.ru/00ad9474
67 [TonydyeHue 1 XUuMHYECKHUE CBOMCTBA KUCIOT
68 Conu (cpeqHue): HOMEHKIATYpPa, CIIOCOOBI bu6nuoreka [IOK
MIOJIyYEHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9b7c
. bubmuoreka [JOK
®9 Henoxe3oarie coneit https://m.edsogru/OOad%SO
[TpakTrueckas padota Ne 6. Permenue
70 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
«OCHOBHBIE KJIACCHl HEOPTAaHUUYECKHUX
COEIUHEHUIN»
1 I'enernueckas cBsI3b MEKy KilaccaMu bu6nuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9cb2
- Pemrenue 3aau: pacuersl 0 ypaBHEHUSIM bubmmoreka [JOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/00ad9ela
73 O06o001IeH e U cucTeMaTU3alus 3HaHUH
24 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubmmoreka [JOK
KJIaCChl HEOPraHMYECKUX COETUHEHUN" https://m.edsoo.ru/00ad9ffa
75 Kiaccudukamnus XuMrHIecKux 3J1IEMEHTOB bubmorexa LIOK
https://m.edsoo.ru/00ada52c
76 [TepBbie MOMBITKY KIACCHPUKAITUU
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

XUMHUYECKHUX 3eMEeHTOB. IloHsaTHE O rpymmnax
CXOOHBIX 3JIEMCHTOB

Ilepnonnueckuit 3axoH u [lepuoanueckas

77 cucTeMa XMMUYECKUX annemMeHToB /. 1. Bubamorexa [IOK
https://m.edsoo.ru/00ada52c
MenneneeBa
but6mmoreka [IOK
78 AMQOTEpHBIE COC/MHCHMS https://m.edsoo.ru/00ada342
79 [Tepuoapl, rpyniibl, TOATPYIIIBI
20 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubmmoreka [JOK
H3zoTtomnsl https://m.edsoo.ru/00ada6be
81 CocTosiHHE DJIEKTPOHOB B aTOME bubmmorexa LIOK
https://m.edsoo.ru/00ada824
CTtpoeHue 3IIeKTPOHHBIX 000I0YEK aTOMOB
82 anemeHToB llepuoguyeckon cucremsr /1. .
Menpgeneena
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10
83 ero noJjioxkeHuto B [leproanueckoit cucreme bubmmorexa [OK
https://m.edsoo.ru/00ada96e
. 1. MenneneeBa
a4 DJIEKTPOHHBIE CXEMBI U JIEKTPOHHBIE bu6nuoreka [IOK
bopmyiisl https://m.edsoo.ru/00adaab8
3nauenue [lepuoanyeckoro 3akoHa aJist
85 pa3BUTHS HAyKH U npakTuku. [1. 1.
MenpeneeB — y4€HbIN, NIEIaror U rpakJIaHuH
36 DNEeKTPOOTPULIATETLHOCTH ATOMOB bubmmoreka [JOK
XUMHYECKHUX DJIEMCHTOB https://m.edsoo.ru/00adac34
87 OCHOBHBIE BUJIbI XUMUYECKOH CBSI3HU bubmmorexa IOK
https://m.edsoo.ru/00adaab8
88 HMonHasg xuMuueckas CBI3b bubmunoreka LIOK



https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00adaab9

89 KoBaneHTHas nossipHasi XUMHUYECKasi CBS3b
90 KoBaneHTHas HenosspHas XUMUYECKasi CBS3b bubnmorexa LHOK
https://m.edsoo.ru/00adae28
91 Kpucrannuueckue pemerku bubmmorexa LIOK
https://m.edso00.ru/00adb076
bubmmoreka [JOK
92 Creneik okucneHiA https://m.edsofru/OOadbO76
93 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU
94 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU bubmmorexa [OK
https://m.edsoo.ru/00adb486
95 OxkuciIuTenu u BOCCTAHOBUTEIHN bubmorexa [IOK
https://m.edsoo.ru/00adb33c
9% Ileproanyueckuii 3aK0H U NEPUOANYECKAS Bubmuotexa [JOK
cuctema. CtpoeHue aroma https://m.edsoo.ru/00ad9cb2
97 Kontponbras padota Ne4 o teme «CtpoeHune bu6nuoreka [IOK
aToMa. XUMHUYECKAs CBSI3b» https://m.edsoo.ru/ff0d61c6
98 PeseprubIil ypok. O60011eHIE 1
CUCTeMaTH3alus 3HaHUH
99 PezepBHblit ypok. O6o01eHnE 1
CUCTEeMaTHu3allus 3HAaHU I
100 PeseprubIil ypok. O60011eHIE 1
cUCTeMaTH3alusl 3HaHUH
101 PeseprubIil ypok. O60011eHIE 1
cUCTeMaTH3alus 3HaHUH
102 PesepBHeIil ypok. O600ICHHE U

cucTeMaTH3anus 3HaHUU



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsI padoTsbI
pecypchl
[Tepuonuueckuii 3akoH. [lepuonuueckas
1 chcTeMa XUMMHYEeCKuX aaeMeHToB J. 1 1 bubmorexa [TOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa [TOK
p P https://m.edso0o.ru/00adb6b6
MIEPUOJIOB
3 Knaccugukanus 1 HOMEHKIATypa 1 bubmmoreka [IOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYECKOW CBS3U U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpenue n yriay0iaeHne 3SHaHUI 1 1
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiaccay
6 Knaccugukanus XuMHU4ecKuX peakiui mo 1 bubmmoreka [IOK
pa3TUYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTU XUMHUYECKON pPEaKIUU.
7 [ToHsITHE O TOMOTEHHBIX U TETEPOTEHHBIX 1 bubmorexa HOK
P https://m.edsoo.ru/00adbe9a
peakiusx
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.
2 ®aKTOpBbl, BIUSIOIIAE HA CKOPOCTh 1 bubmuorexa [JOK

XUMHUYECKOM PCaKMU U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUSA

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
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9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuu https://m.edsoo.ru/00adcade

10 Teopust 21EKTPONIUTUYECKON TUCCOLUALIUN. bubnumoreka [IOK
CunpHBIC U ClTa0bIe IIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIui bubmmorexa [IOK

yp peari https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KMCIIOT U OCHOBAHUN
12 B CBETE IIPEACTABICHUI 00 bubmorexa LIOK
pes . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOLMALIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOIMTHUECKON buGnnorexa LIOK
et R https://m.edsoo.ru/00add8b2
IUCCOLINAIINHT
14 ITousTue o ruapon3e cojien buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O06001IeHEe 1 cucTeMaTn3a 3HAHUN
HICHHE I CHCTCMATHSATI SHAHIHT https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemienue bubmmoreka [JOK
SKCIMIEPUMEHTAIIBHBIX 33149 https://m.edsoo.ru/00addbfa
KonTtponsHas padora Ne2 o reme

17 «DIEKTPOIUTHYECKAS JUCCOIHALIUS buGnnorexa LIOK

p A I https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»

13 OO01mas XxapakTepuCTHKA raJIOTeHOB. bubanorexa HOK
XHUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopod. ConsiHasi KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, ITOJIYUECHUE bubmorexa LIOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas padbora Ne 2 o Teme bubmmoreka [JOK

«[TonyueHne COMAHON KUCIOTHI, U3y4eHUE €€

https://m.edsoo.ru/00ade348
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CBOWCTB»

Brrancnenus no YpPaBHCHUAM XUMHYCCKUX

21 €aK1i, €CJIM OJWH U3 PEarcHTOB JaH B bubmmorexa [TOK
PEaKHid, s P A https://m.edsoo.ru/00ade488
H30bITKE
” O61as xapakTepucTuka 3jJeMeHToB VIA- bubmmoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AIOTpOnHBIE MOAU(DUKAIINH CEPBI.
23 Haxo>1<p €HUE cepbl I/I(beé coe I/IHGII)-II/II\/'I B bubmmorexa LIOK
a P fl https://m.edsoo.ru/00ade64a
npupoae. XMMHUYECKHE CBONCTBA CEphI
24 CepoBogopo, ctpoeHne, Gu3ndecKue u bubanorexa HOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxcwuapl cepbl. CepHast KHCIIOTa, GU3HIESCKUE bubanorexka HOK
Y XMMHYECKHE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaAKIINH, JICKAIINE B OCHOBE
26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTy4eHHUSI bubmmoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HECHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl COeTMHEHUSIMHU CEPhI
27 Brruucnenne MaccoBoit 1011 BBIXOJ1a bubmuorexa [JOK
MPOAYKTa PEaKUn https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuKa dJIeMeHTOB VA-
28 rpyHmsl. A30T, pacIIPOCTPaHEHUE B IIPUPOJIE bubmmorexa IOK
PYHIIBL. - pactipoctp . PHpOAE, https://m.edsoo.ru/00adeea6
(du3nUecKre U XUMUYECKUE CBOKCTBA
79 AMMHaK, ero GU3NIECKUe U XUMUYECKUE bubanorexa HOK
CBOMCTBA, OJIyYEHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
ITpakTuyeckas pabora Ne 3 o Teme
30 «IlonydyeHne aMmmmuaka, U3y4yeHue ero bubmmorexa LHOK
N 7 > YA https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ Gu3ndecKue u bubmmoreka [JOK
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XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306

Hcnonb3oBaHuE HUTPATOB U COJIEH aMMOHUSA
B KaUECTBE MUHEPATHHBIX YIOOPECHUH.

bu6mmoreka [IOK

32
XHUMHYECKOE 3arps3HEHHUE OKPYKAIOIIECH https://m.edsoo.ru/00adf518
CpeIbl COeTMHEHUSIMU a30Ta
®dochop. Oxcun pochopa (V) u dochopnas
33 KHCJIOTa, GU3MYECKUE U XUMHICCKUE bubmorexa HOK
L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJIy4YCHUE
Hcnons3oBanne GocdaToB B Ka4ecTBE
34 MUHEpaJIbHBIX yI0OpeHuil. 3arps3HeHne bubmmorexa HOK
p N yA00p - arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTamu
35 VYrnepoa, pacnpocTpaHeHUE B IPUPOJIE, bubmmoreka [JOK
(bu3MIecKre 1 XUMUYECKHIE CBOMCTBA https://m.edsoo.ru/00adfd9¢
Oxcupel yriaepona, ux pusudeckue u
36 XHMHYECKHUE CBOMCTBA. DKOJIOTUYECKHUE bubmuorexa [JOK
POOJIeMBI, CBSI3aHHBIC C OKCHJIOM YTIIepoja https://m.edsoo.ru/00adfebe
av)
bu6mmoreka [IOK
37 h% &
TOTIPHAT KHCTIOTA | €€ COTH https://m.edso00.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
38 "[TonyueHue yriaekucioro raza bubmmorexa [TOK
. I ' | https://m.edsoo.ru/00ae027¢
KauecTBeHHas peakuus Ha KapOOHAT-UOH
19 [TepBoHavabHBIC TOHATHS 00 OPTAaHUYECKUX bubanorexa HOK
BENIECTBAX KaK O COEUHEHUSIX Yriepoja https://m.edsoo.ru/00aec054¢
bu6mmoreka [IOK
40 Kpe i M €ro CoeINHe
POMEHH i e AHHCHI https://m.edsoo.ru/00ae080a
A1 [IpakTuueckas padbora Ne 5. Pemenue bubmmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEME

https://m.edsoo.ru/00ae0bf2
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«Baxueiinme HeMeTaJUIbI U UX COEIUHEHUS

Kontponbnas padota Ne3 mo teme

bu6mmorexa [IOK

42 «Baxueiinme HeMeTaJUIbI U UX COEIUHEHUS https://m.edsoo.ru/00ae0e18
OO6mr1ast XapaKTepruCTHKA XUMHYECKUX

43 3JIEMEHTOB — METAJIOB. MeTtajuinueckas bubmuorexa [JOK
CBSI3b U METAIUTNYECKAS KPUCTAILTAYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3n4YecKre CBOMCTBA METAIIIIOB
XUMHYECKHE CBONCTBA METAJIIOB.

44 DJIEKTPOXUMUYECKUH Psil HATPSIKEHUI bubmmorexa [JOK

https://m.edsoo.ru/00ael156
METAIIJIOB
OOu1re cnocoObl MOTYyYSHHUSI METALIOB.

45 CnnaBel. Beruncnenus no ypaBHeHUsAM bubmmoreka [IOK
XUMHYECKUX PEAKIUM, €CIIU OJUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJEPIKHUT MPUMECH

46 IlonsATHE O KOPPO3UU METAILIOB bubmmorexa LHOK

https://m.edsoo.ru/00ae1278
Bbu6nuoreka [JOK

47 Hlenoureie MeTaib! https://m.edsoo.ru/00ac14b2

48 OKcuabl M THAPOKCUIBI HATPUS U KAJIHUS buGnnorexa LIOK

https://m.edsoo.ru/00ac14b2

49 Illenoyno3eMenbHBIE METAJIIbI — KAJIBIIUA 1 Bbu6nuoreka [JOK
MarHum https://m.edsoo.ru/00ael5e8

50 Baxuelinine coeJMHEHNS KaJIbIU buGnnorexa LIOK

https://m.edsoo.ru/00ac15e8

51 O06o001IeHre U CUCTEMaTU3aIks 3HAHUH

n N bu6mmoreka [IOK
52 KécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS hitps://m.cdsoo.ru/00ac] 886
53 [TpakTuueckas padora Ne 6 mo Teme bubmmoreka [JOK
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"XKécTkoCcTh BOJBI U METO/BI €€ yCTpaHEHU"

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

. bubmuorexa [JOK
>4 AmoMHHH# https://m.edsogru/Oanlc64
55 AMpoTepHbIE CBOIICTBA OKCHIA U bubnunoreka [IOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
36 Keneso https://m.edsogru/Oanld86
57 Oxcupl, THIPOKCUIBI U conn kenesa (1) n bubmuorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cUCTEMaTU3aIus 3HAHUI
[TpakTuyeckas pabora Ne 7. Pemenue
59 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmnorexa IOK
«BaxkHelmme MeTaJIbl U UX COSIUHEHUS» bupa: tedsvou Olacidas
Brruucnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIIMi, €CJTM OJIMH U3 PEareHTOB JIaH B
60 ESGBE‘KC’HJIH co;I[lepncHTI;IpnMecn. " bubmmorexa LHOK
BrruncieHuss MaccoBoil 10JIM BBIXOJA hitps: m.gdsou.r0ae ] 720
MIPOYKTa PEaKiuu
61 O0001IeHre U cUCTEMaTU3aIus 3HAHUI
6 KonrtponsHas padora Ne4 o reme
«BaxxHeinme MeTaJlibl M UX COCAUHEHUS»
63 BemecTsa u maTepuansl B TOBCEIHEBHOM bubanorexa HOK
JKA3HHU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHWMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH bubmmoreka [JOK
cpeasl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B perieHnH SKOJIOIHUECKUX bubmmoreka [IOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHeIitl ypok. O600ICHHE U bubmmoreka [JOK



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

cucTeMaTH3anus 3HaHUU

https://m.edsoo.ru/00ae0d0a

67 PeszeprubIil ypok. O60011eHIE 1 | bubanorexa HOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHMe 1 1 bubmmoreka [JOK
cucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkor C.A.,

Axunonepnoe o6mectso «M3narensctBo «IIpocsemenue

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

bu6mmoreka IJOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bubmoteka [IOK
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