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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl COCTaB-
JieHa Ha OCHOBE TPeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeb-
HOW TMpOrpaMMBbl OCHOBHOTO 00Iero obpa3zoBanusi, mnpeactaBieHHbIX B OI'OC
000, a taxke Ha OCHOBE (erepalibHON paboueill MpPOrpaMMbl BOCIIUTAHUS U C
y4€TOM KOHIEMIMK TpernojaBaHus y4eOHOro mpeamera «XuMmus» B oOpa3oBa-
TEJBHBIX Opranu3anusx Poccuiickont denepanumu.

[Iporpamma 1o xuMuu 1a€T NpeacTaBIECHUE O LENsAX, o0ien crpaTteruu o0y-
YEeHHsI, BOCIIUTAHUS U Pa3BUTHUSL OOYYAIOIIKUXCS CPECTBAMHU y4eOHOTO MpeaMeTa,
YCTaHABIMBAET 0053aTEIbHOE NMPEIMETHOE COJEpNKAHUE, MPEAYCMATPUBAET pac-
MpEAEIEHUE €ro Mo KilaccaM U CTPYKTYpHUPOBAaHHME IO pa3leliaM M TeMam Ipo-
IpaMMBbI [0 XMMHUH, ONPEIEISAET KOJIMUYECTBEHHbIE U KAY€CTBEHHBIE XapaKTEPUCTH-
KH COJIEpaHUs, PEKOMEHYEMYIO IMOCJIEI0BATEIbHOCTh U3YyUEHUS XUMHUH C Y4é-
TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4eOHOr0 mpolecca,
BO3PACTHBIX OCOOEHHOCTEH O0yYarouIuxcsi, OMpenesseT BO3MOKHOCTH NpeaMeTra
JUIs peaiu3anuu TpeOOBaHMM K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTellb-
HOW MporpamMmbl Ha YPOBHE OCHOBHOI'O 00ILEro oOpa3oBaHus, a Takke TpeOoBa-
HUH K pe3yJbpTaTaM 00y4YeHHs XMMHH Ha YPOBHE Li€JIeH U3y4eHHUs MIPeAMETa U OC-
HOBHBIX BHUJIOB Y4€OHO-TI03HABATEIBHOU AEATEILHOCTH 00YyYaroEerocs mno ocBoe-
HUIO y4eOHOIO COJIEpPIKaHUS.

3HaHWE XMUMHHU CIIYXKUT OCHOBOHM JJIsi (JOPMHUPOBAHUS MHUPOBO33pPEHUSI 00Y-
YaloIIerocs, €ro MpeJACTaBICHU O MATEPUAIIBHOM €IMHCTBE MHPA, BAXKHYIO POJIb
UTpaloT (popMUpyeMble XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAIICHUIX YHEPTUU
¥ 00 DBOJIIOIMM BELIECTB B MPUPOAE, O MYTIX PEUICHUS I00ANbHBIX MPOOJIeM
YCTOWUYHUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILEBON U
9KOJIOTUYECKOM 0€30IacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET peann3aluu BO3MOKHOCTEHN ISl caMOpa3BUTHS U OopMUpOBa-
HUS KyJbTYpbI JINYHOCTH, €€ 0011el 1 (PyHKIIMOHATBHOW rPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
00yyaroluxcs, HaBbIKOB UX CAMOCTOSATEIbHONW y4eOHOU N1eATeNbHOCTH, dKCIEepH-
MEHTAJIbHBIX U UCCIEIOBATENbCKUX YMEHHUI, HEOOXOMMBIX KaK B MOBCEIHEBHOMN
YKU3HU, TaK U B MPOPECCUOHANBHON IeATENbHOCTH;

3HAKOMHUT CO CIenu(PUKON HAYyYHOTO MBINUICHHUS, 3aKJIabIBAET OCHOBBI Iie-
JIOCTHOTO B3IJIsiJa HA €IUHCTBO MPUPOJIBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00YYaroIInXCs;

criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIa/l B IKOJIOTHYECKOE
oOpa3oBaHHue 00y4aIOIINXCS.



JlanHble HampaBlieHUs B OOyUYE€HUH XMMHM OOECIIEUMBAIOTCS CHEIH(PUKOIM
COJIep KaHUsl Y4eOHOro MpeaMeTa, KOTOPBIA SIBIIAETCS MEJarorH4ecKu aganTHpO-
BaHHBIM OTpa)kKeHHWEM 0a30BOM HayKH XMMHUHU Ha OMpeneiIEHHOM dTare e pa3Bu-
THSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOEHHE O0YYAIOIIMMUCS CUCTEMBI IEPBOHAYAIBHBIX TOHATUI XMMUHU, OCHOB He-
OPTraHWYECKOU XUMHUH U HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX NOHATUN OpraHuye-
CKOU XUMUH.

CtpykTypa coiepkKaHus MpOrpaMMbl MO XMMUU CPOPMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBACTCA U3 CHUCTEMBI
MOHATHM O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakiuu. O6€ 3T CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI MO MPUHIIUITY MTOCJIE0BA-
TEJIBHOI'O PAa3BUTHUA 3HAHUW HAa OCHOBE TEOPETUYECKUX IIPEACTABICHHUNW PAa3HOIO
YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognyeckoro 3akona J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— Y4EHHS O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

— MPEACTABICHUN 00 3JIEKTPOJIUTUYECKON JUCCOLMAIIMN BELIECTB B PACTBO-
pax.

TeopeTndyeckne 3HaHUSA PACCMATPUBAIOTCA HAa OCHOBE OMIIMPUYECKHU I1OJIY-
YEHHBIX M OCMBICICHHBIX (AKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K JPyroMy, BBINONHSAS (YHKUUA OOBACHEHHS M MPOTHO3MPOBAHUS
CBOMCTB, CTPOCHHsI U BO3MOXXHOCTEH ITPAKTUYECKOI'O IPUMEHEHUS U IOIYYECHHS
M3Yy4aeMbIX BEILECTB.

OcBoeHHe MporpamMmbl MO0 XUMUU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTAB-
JIEHUSI 0 XMMHUYECKOW COCTABIISIIOIIECH HAyYHOW KapTHHBI MUpPa B JIOTUKE €€ CH-
CTEMHOU MPUPOABI, IECHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAaHHMIO U METOJAM I10-
3HaHUA B HayKe. M3yueHne XMMuu NMpOUCXOAUT C IIPUBIICYEHUEM 3HAHUM U3 paHEe
M3YYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaromuii Mupy, «brosnorus. 57 kimacce»
u «Pusnka. 7 Kmacey.

[Ipy M3yyeHun XUMUU MPOUCXOAUT (HOPMHUPOBAHHE 3HAHUN OCHOB XHUMUYE-
CKOM HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUECKOMN JIeATENb-
HOCTH 4YEJIOBEKa M KAaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOM KYJBTYpbl. 3ajzaya
y4eOHOTr0 MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUIIUX (PAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUECKHUX IOJOKEHUHU, JOCTYI-
HBIX 0000IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAyKH, B MPUOOIICHUH K
Hay4YHBbIM METOJAaM IIO3HaHUs NPU U3YYEHUH BEILIECTB U XMMHUUYECKUX PEaKLMM, B
(GbOopMUPOBAHNN U Pa3BUTHH MMO3HABATEIbHBIX YMEHUN U UX MPUMEHEHHH B yueO-



HO-TI03HABATENIbHON U y4eOHO-UCCIIEIOBATENbCKON N€ATEIbHOCTH, OCBOCHUU TIPa-
BUJI 0€30MacHOro OOpaIIeHUs ¢ BEUIECTBAMH B IIOBCEHEBHON KU3HU.

[Tpu u3yueHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauUEHUE MPUOOPENH TaKHe 111, KaK:

— (hopMupoBaHUEe UHTEUIEKTYabHO Pa3BUTON JTUYHOCTU, TOTOBOM K CaM000-
Pa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHSATUIO PEIIEHUH, CIOCOO-
HOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HANpaBJICHHOCTh OOYyYEHMs] Ha CHUCTEMaTUYeCKOoe MPUOOIIeHHE 00yyaro-
HIMXCSI K CaMOCTOSATEIBLHOM IMO3HABATEIbHON NIEATebHOCTH, HAyYHBIM METOJaM
MO3HaHUA, (POPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTUE CITIOCOOHOCTEN K XUMUMU;

— obecrieueHne ycloBUil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYAIOITUMHUCS
OTbITa Pa3HOOOPA3HON NEATETLHOCTH, MO3HAHWS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIU), UMEIONIUX YHHBEPCAIbHOE 3HAUYEHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (opmupoBanue o61IeH PYyHKIIMOHATBHON M €CTECTBEHHO-HAYYHOUM IpaMoT-
HOCTH, B TOM YHUCJIE YMEHUIN OOBSACHATH U OLEHUBATH SBJICHUS OKPYKAIOLIETO MU-
pa, UCTIOJIb3YSI 3HAHUS ¥ OTIBIT, TTOJIYYCHHBIC PU U3YUYECHUU XUMUHU, TPUMEHSATh UX
IIPU PEIIeHUH TPOoOIEeM B TIOBCETHEBHOM KU3HU U TPYAO0BOM 1€ATEIHLHOCTH;

— (opmupoBaHue y 00y4arOmUXCsl TYMAaHUCTHUYECKUX OTHOIICHHM, TTOHUMA-
HUSI [IEHHOCTH XUMUYECKUX 3HAHUU ISl BBIPAOOTKU SKOJIOTMYECKHU 11eJIeco00pas-
HOTO MOBEJEHUS B OBITY M TPYAOBOH NEATEIBHOCTU B LIETSAX COXPAHEHHUS! CBOETO
3I0POBBS U OKPY>KaIOLEH IPUPOTHON Cpeibl;

— pa3BUTHE MOTHUBAIUU K O0YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U Ca-
MOBOCIIUTAHUIO HA OCHOBE YCBOEHUS O0IEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOpPY IPO(UIIA M HAMTPaBICHHOCTH JaIbHEHIIIET0 00ydYeHHUS.

OO1ee uncno 4acoB, OTBEAEHHBIX ISl U3YYEHHUS] XUMUN HA YPOBHE OCHOBHO-
ro obuiero odpazoBanus, coctaBisier 136 yacos: B 8 kinacce — 68 yacos (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B KU3HU Y€JIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTBa. OU3NUYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE Be-
niectB. [loHsiTe 0 MeTonax mo3HaHus B XumMuu. Yuctele BemecTBa U cMmecH. Crio-
COOBI pa3/ieNieHus: CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3IEMEHTHI. CHUMBOJIBI XUMUYECKUX dJIe-
MeHTOB. IIpocThie U cloKHbBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckasi ¢popMyna. BaneHTHOCTP aTOMOB XMMHUYECKUX DJIEMEHTOB. 3a-
KOH TOCTOSHCTBa cocTaBa BemiecTB. OTHOocuTenbHass aTomMHas macca. OTHocH-
TeJIbHAsI MOJIEKYJIsIpHasi Macca. MaccoBasi JoJisi XMMUYECKOTO 3JIEMEHTA B COEOU-
HEHHUU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MaccChl M YUCJa CTPYKTYPHBIX €UHUIL BelecTBa. Pacu€Tsl mo hopMynam xumuue-
CKHX COEJIMHEHUH.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus ¢ JIabopaTOpHBIM O00O0PYJOBAaHUEM, U3YUYEHUE U OIMUCAHUE
(bu3MUecKuX CBOMCTB 00pa3l0OB HEOPraHUYECKUX BELIECTB, HAOIIOACHUE (PU3nYe-
CKUX (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTUPAHHUE caxapa B CTyNKEe, KUIIEHUE U
KOHJICHCAIUsI BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH, MPOKATIMBAHUE METHON MpPO-
BOJIOKH, B3aUMOJICCTBHE MeJla C KHCJIOTOW) SIBICHWH, HAOII0IeHHE U OMUCaHUE
MPU3HAKOB MPOTEKAHUsI XUMHUYECKUX peakUuui (pasiioKeHHe caxapa, B3auMoJIei-
CTBHE CEPHOW KHCJIOTBI C XJIOpUIOM Oapwisi, pazioxkenue runpokcumaa meam (I1)
MIpU HarpeBaHUU, B3aUMOJICUCTBUE KeJe3a ¢ pacTBopoM cosin Meau (1), uzyuenue
CIIOCOOOB pa3JiesieHHs] CMEcel: ¢ MOMOIIbI0 MarHuTa, (PrIbTpOBaHUE, BHITIAPHBA-
HUE, NUCTWUIAIUSA, XpomaTtorpadwus, NMPOBEICHUE OYMCTKH TMOBAPEHHON COJIH,
HaOJIOICHUE U OMHUCAaHUE PE3yJIbTATOB MPOBEICHUS OIbITa, WLIIOCTPUPYIOIIETO
3aKOH COXPAHEHMS MacChl, CO3JaHUE MOJIeTIEH MOJIEKYJI (IIapOCTEPKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BelecTBo. Haxoxaenne Kuciaopoia B mpupoje, GU3ndeckne u XUMHUIEeCKUE CBOM-
ctBa (peakiuu roperust). Oxcumasl. [Ipumenenue kucnopoaa. CnocoObl MOTydeHUs
KHCIIOpOJia B JIaDOpaTOpUK M MPOMBIIUIEHHOCTH. KpyroBopot kuciopoaa B npu-
pozne. O30H — asmoTpornHast MoAU(PUKAINAS KUCIOPO/Ia.



TennoBoit 3pPeKT XMMUUECKON peakiiuu, TEPMOXUMUYECKUE YPABHEHHUS, K-
30- ¥ 3HJIOTEPMHYECKHE peakuuu. TOIIMBO: yroib U METaH. 3arps3HEHUE BO3MY-
Xa, YCUJICHUE TTapHUKOBOTO 3(deKTa, pa3pyieHne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u npocTtoe BeniecTBo. HaxoxieHre Bogopoaa B Mpupo-
ne, (u3mveckue U XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIIOCOObI IMOIYYEHUS.
Kucnors! u conu.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBa BoAbl. Boma kak pactBopurens. PactBopel. Hacw-
IICHHBIE U HEHACBIIIECHHBIE PACTBOPBL. PacCTBOpMMOCTB BElIECTB B BoJie. MaccoBas
JIOJIs1 BELIECTBA B pacTBOpe. XUMUYECKUE cBOMCTBA Boabl. OcHoBaHusA. Ponb pac-
TBOPOB B MPUPOJIC U B KU3HU UesioBeKa. KpyroBopoT BoJibI B MpUpOAE. 3arpsizHe-
HUE NPUPOAHBIX BOA. OXpaHa U OUYMCTKA IPUPOHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB: COJIe0Opa3yrolire (OCHOBHbIE, KUCIOTHBIC, aM(POTEpHBIEC) U HECONIe00pa-
3yrome. Homenknatypa okcu1oB. @U3N4YECKUe U XUMUYECKHUE CBOKMCTBA OKCHJIOB.
[lony4deHnne OKCUIOB.

OcHoBanus. Kiaccudukanus ocCHOBaHMIA: MIENOYH U HEPACTBOPUMBIE OCHO-
BaHus. Homenkiarypa ocHoBanuii. @u3nyecknue U XuMUYECKUE CBOMCTBA OCHOBA-
Huii. [lonyuyenue ocHOBaHUI.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XAMHUYECKUE CBOMCTBA KUCHOT. P aktuBHOCTM MetaimioB H. H. bekerosa. [1omy-
YEHUE KUCIIOT.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTrueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENIEIICHHE COAEpKaHUsl KUCIOpOoAa B BO3yXe, MOIYUYEHHE,
coOupaHue, pacrio3HaBaHUE M WM3YUYEHUE CBOWMCTB KHCIIOPOJa, HAOIIOACHUE B3au-
MOJICHCTBHS BEIIECTB C KUCIOPOJOM U YCIOBUS BO3ZHMKHOBEHHSI U TIPEKpaLICHUS
ropenus (moxkapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCUIOB U OMUCAHUE UX CBOMCTB,
MoJIyuyeHue, cooupanue, pacliosHaBaHUE U U3yYEHUE CBOMCTB BOJI0poia (TOpeHue),
B3aumMojielicTBie Bogoponaa ¢ okcugoMm meau (Il) (Bo3aMOKHO UCIONB30BAaHUE BH-
JleOMaTepHraioB), HaOMOIeHHE 00pa3IoB BELIECTB KOJIMYECTBOM | MOJIb, Hccieno-
BaHHE OCOOEHHOCTEH pacTBOPEHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO, MPU-
TOTOBJIEHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOW JIOJIEW PACTBOPEHHOTO BEIIE-
CTBa, B3aUMOJICHCTBHUE BOJIbI C METAJUIaMH (HATPUEM U KajblieM) (BO3MOXXHO HC-
MOJIb30BAaHUE BHUJICOMATEPHUAJIOB), MCCIEIOBAHUE OOPa3Il0OB HEOPTAaHMYECKUX Be-
MIECTB PA3JIMYHBIX KJIACCOB, HAOJIOEHWE W3MEHEHHUS OKpPAcCKU WHIUKATOPOB B
pacTBopax KHUCJIOT W Iesiouel, u3ydeHue B3zaumojercTBus okcupa meau (Il) c



PacTBOPOM CEPHOM KHMCIOTBI, KUCIOT C METAJUIAMH, PEAKIMKA HEUTpaIu3aluu, Mo-
JyYEHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJIHOTO METajjla JIPYruM U3
pacTBOpa COJM, PELIEHNE dIKCIIEPUMEHTAIIBHBIX 3a/1a4 0 TeMe «BaxkHenmmue knac-
Chl HEOPTaHUYECKUX COCTUHEHUIN.

[Mepuoauueckuii 3akoH u Ilepuoamyeckasi cucreMa XHUMHYECKHUX 3Jie-
meHTOB /. U. MennesneeBa. CTpoeHue aToMoB. XUMHYeCKasi CBsA3b. OKHUCIN-
TeJIbHO-BOCCTAHOBHUTEIbHbIC PEaAKIIMHU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILIETOYHbIE U IIEJIOUYHO3EMENbHbIE METAILIbI, Tajo-
reHbl, HUHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U
TUJIPOKCUIBI.

[lepnognueckuit 3axoH. Ilepuoandeckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Koporkonepuonnas u giuuHHonepuoanas (opmel [lepuonnye-
CKOM cucTteMbl xuMuieckux aneMeHToB [[. 1. Menneneesa. llepuoapl U rpyIrsl.
OU3NYECKNN CMBICI MTOPSAIKOBOIO HOMEpA, HOMEPOB MEPHUOJIA U TPYIIBI JIEMEH-
Ta.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XuMuueckux snemeHToB [lepuoanue-
ckoil cucremsnl J[. 1. MenneneeBa. XapakTepucTUKa XMMUUYECKOTO JIEMEHTA I10
ero nojoxeuuto B [lepuonnueckont cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, M€-
TAJUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI X UMHYECKUX
AJIEMEHTOB I pa3BUTHs HAyKu U npakTuku. [. 1. MenneneeB — yu€Hbli U rpax-
JTaHWH.

Xumuyeckas cBsi3b. KoBajieHTHast (MOJsipHAs M HEMOJSIpHAsi) CBSI3b. DJICK-
TPOOTPULIATENIBHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenp okucieHus. OKUCIUTENbHO--BOCCTAHOBUTEINbHBIE peakuuu. IIpo-
LIECCHI OKHUCIIEHHS U BOCCTAHOBJICHUS. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3yyeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHA IMHKA C pACTBOPAMH KUCJIOT U IIEJIOYEHN, IIPOBEAEHUE OMBITOB, UILIIO-
CTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKluil (TropeHue,
peaKIuy pasyioKeHUs, COSTUHECHHUS).

Mesicnpeomemmnuie céasu

Peanuzanusi MeXXOpeIMETHBIX CBSI3€H MPU U3YUYEHUH XUMHUH B § KJacce OCy-
MIECTBIISIETCS] Y€pPe3 UCITIOIh30BaHNE KaK OOIINX €CTECTBEHHO--HAYYHBIX TOHSTHMH,
TaK W TOHSTHM, SBJISIOIMIMXCA CHUCTEMHBIMM I OTHEIBHBIX MPEAMETOB €CTe-
CTBEHHO--Hay4YHOT'O LIMKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHSTHSI: HAYYHBIN (paKT, TUMOTE3a, TEOPHs,
3aKOH, aHAJIN3, CUHTE3, KIacCU(UKAIHS, TIEPUOANIHOCTh, HAOIIOICHHUE, IKCTICPHU-
MEHT, MOAEIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

@uznka: MaTepus, aTOM, JIEKTPOH, NIPOTOH, HEUTPOH, WOH, HYKIIH], H30TO-
b, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJICKTPUUYECKUHN 3apsij, BEIIECTBO, TEI0, O0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, Ta3, PU3NUECKUE BEIMYMHBI, CIUHUIIBI N3Mepe-
HUSI, KOCMOC, TJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOABI, MOJE3-
HBIE UCKOIIAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

[Iepuoanueckuit 3akoH. Ilepuoanueckas cucreMa XUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B WU3MEHEHHM CBOWCTB XU-
MHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KU, KAJIBIUA U UX COCAUHCHUH B
COOTBETCTBHH C ITOJOKEHUEM 3JIEMEHTOB B [lepronueckor CUCTEME U CTPOCHUEM
MX aTOMOB.

CrtpoeHue BellecTBa: BUJIbI XUMUYECKOW CBSI3U. THUIIBI KPUCTAJUIMYECKUX pe-
ETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKOW PELIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCSIIIMXCSA K Pa3IMYHbIM KJIACCaM HEOPTaHUYECKUX COEIH-
HEHUU, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEILECTB, MO TEIJIOBOMY 3P (DEKTy, MO U3Me-
HEHUIO CTETNEHEH OKHUCIIECHUS XMMHUYECKHX JIEMEHTOB, MO0 0OpaTUMOCTH, O y4a-
CTUIO KaTanu3aTopa). JK30- M SHIOTEPMUYECKUE DPEaKIMH, TEPMOXUMHUYECKHUE
ypaBHEHHUS.

[ToHsiTHE O CKOpPOCTU XUMHUYECKON peakuuu. [loHsiTHe 00 0OpaTUMBIX U He-
00paTUMbBIX XUMHUYECKUX peakiusixX. [[oHATHEe 0 TOMOTE€HHBIX U T€TEPOreHHBIX pe-
akiuax. [lonstne o karamuze. [loHsiTHE O XMMHYECKOM paBHOBeCHH. DaAKTOPHI,
BJIMSIFOIIME HA CKOPOCTh XMMHUYECKOM PEAKLMHU U IMOJIOKEHUE XUMUUYECKOI0 paB-
HOBECHS.

OKHUCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIIMU, JJCKTPOHHBIA OajgaHC OKHC-
JIUTEIIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBlI€HUE YPABHEHUW OKHCIUTEIb-
HO--BOCCTAHOBUTEJIBLHBIX PEAKIIMN C HCTIOJIB30BAHHEM METOJa JIEKTPOHHOTO 0a-
JIaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
xuMudeckoi cBs3u. CteneHs aucconuanun. CYIbHBIC U CTa0bIe SJIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHBIE Y COKpPAlIEHHbIE MOHHBIE YpaBHEHUs peakuuil. CBONCTBA KHUCIOT, OCHO-
BaHU U COJIEl B CBETE MPEJACTABICHUN 00 BJIEKTPOJUTUYECKON IUCCOLUALUU.
KauecTBeHHbIE peakiuu Ha HOHBI. [loHsATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEII[ECTB — METAJJIOB U HEMETAJUIOB (rpaduTa U aiMasa), CI0KHBIX BEIIECTB (XJI0-
puaa HaTpHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHMYECKOW pEakUud OT
BO3JICHCTBHS pa3NUYHbIX (DaKTOPOB, UCCIIECOBAHUE AJIEKTPOIPOBOIHOCTH PACTBO-
POB BEIIECTB, IpoLEcca TUCCOLMALNN KUCTIOT, IIeJIouel U coiei (BO3MOXKHO HC-
N0JIb30BaHUE BUJECO MATEPHAIIOB), MIPOBEACHNUE OMNBITOB, WIIIOCTPUPYIOIIUX pU-
3HaKU MPOTEKAHUSI PEaKIUM MOHHOTO oOMeHa (0Opa3oBaHUE OCaKa, BBIJEICHUE
rasza, o0Opa3zoBaHUE BO/JIbl), OINBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKIUil (FOpEeHUEe, pPEaKUUU Ppa3JI0KEHUs, COCIUHEHUs),
pacro3HaBaHNe HEOPraHUYECKUX BEUIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIIUI Ha
VIOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a1a4.

Hemeranibl 1 MX coeiMHEHUSA

OO01mast xapakTepucTUKa rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaK-
TEpHbIE CTENeHU OkHucieHus. CTpoeHue M (PU3MUEecKHe CBONCTBA MPOCTHIX Be-
IIECTB — raJOreHoB. XMMUYECKHE CBOMCTBA HA TIpUMEPE XJIopa (B3aUMOJIEHCTBUE C
MeTaJulaMH, HEMETAJUIaMH, 1ejao4aMu). XaopoBoaopoa. ColisiHast KUCII0Ta, XUMHU-
YECKHE CBOMCTBA, MOJIyYEHUE, TPUMEHEHHE. JIeHCTBHE XITOpa U XJIOPOBOIOPOIa HA
OpraHu3M YesoBeka. BaxxHenme XJ0opuabl U UX HAX0XKACHHUE B PUPOJIE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PuU3nYecKkue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYecKrue cBOMCTBAa. OKCHIBI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnora, pusnueckre 1 XMMHYECKHEe CBOWCTBA (001Me KaK MpeIcTaBuTe-
JIs1 KJ1acca KUCJOT U crienuduyeckue). XUMHUUECKHE Peakiiu, JeKalie B OCHOBE
MPOMBIIIUIEHHOTO CHOc0o0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAadeCTBEHHAs peaklus Ha CyJb(aT-HoH.
Haxoxenue cepol 1 €€ COeIMHEHUI B PUPOJIC. XUMUUYECKOE 3arps3HEHUE OKPY-
YKAIOLLEH cpeibl COEUHEHUSMU Cepbl (KUCIOTHBIE JOKIH, 3arPsI3HEHUE BO3AyXa U
BO/I0EMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.



OOmas xapaktepucTuka 3yeMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTETMCHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJydeHue u npumeHeHue. Coiam aMMoHus,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOICTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U cnerduieckue). Mcnons-
30BaHME HUTPATOB U COJIEM aMMOHHS B Kau€CTBE MUHEPAIbHBIX YJI0OpeHUN. Xu-
MUYECKOE 3arps3HEHUE OKpYKalolleh cpelbl COCAMHEHHUSIMHU a30Ta (KUCIOTHbBIE
JOK]IM, 3arpsi3HEHUE BO3/yXa, MOYBbI U BOA0EMOB). dDocdop, auioTponHbe MO-
mudukammu Gocdopa, pusndeckrne u xummdeckue crorictsa. Oxcua gocdopa (V)
u (ocdopHas KUCIOTa, PU3NYECKUE W XUMHUUYECKHE CBOMCTBA, momydenue. Mc-
noJib30BaHue GpocaToB B KaUECTBE MUHEPAIbHBIX Y100pEHUH.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETICHU OKWCICHHS. YTIIEPOJ, alJIOTPOIHBIE MOAM(UKA-
IIUHM, PAacIpOCTpaHeHHE B MPUPOJE, (U3MUecKhe M XUMHUYECKHE CBOWCTBA. AJ-
copouusi. Kpyrosoport yriaepona B npupojae. Okcunabl yriaepoja, ux Gu3ndeckue u
XUMHYECKHE CBOICTBA, IEHCTBUE HA >KUBbIE OPraHU3MBI, OJyUYEHUE U IPUMEHE-
HUEe. DKOJIOTUYeCKHUe MpobIIeMbl, CBsi3aHHbIEe ¢ okcuaoM yriepoaa (1V), rumoresa
r100abHOTO MOTETUICHUS KJIMMAaTa, MapHUKOBBIN 3 PekT. YronbHas KucioTa u eé
comnu, uX GU3NYECKHe U XUMUYECKHE CBOMCTBA, MOyYeHne u nmpuMenenue. Kaue-
CTBEHHasl peakiysi Ha KapOoHaT-uoHBL. Vcronb3oBaHue kapOOHATOB B OBITY, Me-
JTUIMHE, TPOMBIIIJIEHHOCTH U CEJILCKOM XO35HCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yraepoaa (MeTaH, 9TaH, TUJICH, alleTHUIICH, YTAHOJ, TJIMIEPHH, YKCYCHAS KUCIIOTA).
[IpupoaHbIe HCTOYHUKH YTJIEBOJIOPOJOB (YroJib, MPUPOIHBIN ra3, He(Th), MPOIYK-
Thl UX MepepaboTku (OEH3UH), UX POJIb B OBITY U MpoMbINIeHHOCTH. [loHATHE O
OMOJIOTUYECKA BaKHBIX BEIIECTBAX: >KHMpaX, OelKax, yrieBojax — M UX POJH B
KU3HU YejoBeka. MaTepuaibHOE eIMHCTBO OPTraHMYECKUX MU HEOPTaHUUYECKUX CO-
eIVMHEHNH.

KpeMmnuii, ero ¢pu3nueckue 1 XMMUYECKUE CBOMCTBA, MOTYYEHUE U PUMEHE-
Hue. CoequHeHMs! KpeMHus B mpupoje. O01ue npeacTaBieHus 00 OKCUae KpeM-
Hus (V) u xpemuueBoit kucinore. CUIUKATHI, X UCIOJIH30BaHUE B OBITY, B MPO-
MBILIUIEHHOCTU. BaXKHEWIINEe CTPOUTEIIbHBIE MATEpHUalibl: KepaMHuKa, CTEKIIO, -
MEHT, 0€TOH, kesie300eToH. [IpobaeMbl 6e30MacHOr0 MCMOIb30BaHUSI CTPOUTEIIb-
HBIX MaTE€pPUAJIOB B MIOBCETHCBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB



UX MPOTEKAHMUsI, OMBITHI, OTpaXKarolue GU3NIECKUE U XUMUUYECKHE CBOICTBA Tajio-
T€HOB U UX COEAMHEHUH (BO3MOYKHO HCIIOJIb30BAHWE BUECOMATEPHUAIIOB), O3HA-
KOMJICHHE ¢ o0pasliaMu XJIOpUIOB (TAJOTCHHUIOB), O3HAKOMIIGHHE C 0Opasmamu
Cepbl U €€ COeTMHEHUSIMU (BO3MOKHO MCITOJIb30BAaHUE BHIEOMATEPHAJIOB), HAOIIO-
JIeHue Mpoiiecca oOyrJIMBaHUs caxapa MoJ JIEMCTBUEM KOHIIEHTPUPOBAHHOW cep-
HOM KHCIIOTHI, U3YYEHHE XMUMHYECKUX CBOMCTB pa30aBICHHOW CEPHOM KHCIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYeCKUMH CBOMCTBaMHU a3zora, dochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMMaKa, NMPOBEICHNE KaYeCTBEHHBIX pEaklUii HA MOH aMMOHHS u (oc-
daT-1oH U U3yyeHHE MPU3HAKOB X MPOTEKaHUs, B3aUMOICHCTBUE KOHIICHTPUPO-
BaHHOM a30THOM KHUCJIOTHI ¢ M0 (BO3MOKHO HCHOJIb30BaHUE BHAEOMaTepUa-
JIOB), U3y4€HUE MOJIENEeN KPUCTAIMYECKUX PEIIETOK anMasa, rpadura, Qysuiepe-
Ha, O3HAKOMJIEHHE C MPOLECCOM aJCOPOLMHM PacTBOPEHHBIX BEIIECTB AKTUBHUPO-
BaHHBIM YIVIEM U YCTPOMCTBOM MPOTHUBOTa3a, MOJy4YeHHE, cOOMpaHue, pacno3Ha-
BAHME W M3YYEHUE CBOMCTB YTJIEKMCIIOTO ra3a, IPOBEAEHUE KaYECTBEHHBIX peak-
Ui Ha KapOOHAT M CWJIMKAT-HOHBI M U3yY€HHE MPU3HAKOB UX MPOTEKAaHUsI, O3HA-
KOMJICHUE C NPOAYKIMEH CUIMKATHON IMPOMBIIUICHHOCTH, PEIICHUE SKCIIEPUMEH-
TaJbHBIX 33J1a4 M0 TeMe «BakHelne HeMEeTaTbl U UX COEIMHEHUSD.

MeTtasiibl U MX COeAUHEHUS

OO11ast XapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
uX noJioxxeHus B [lepuoguueckon cucreme xumudeckux 3iuemeHToB 1. . Menne-
JeeBa U CTpoeHHs aToMOB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U METaJl-
JMYECKas KPUCTAJUIMYECKASI pEIIETKA. DNEKTPOXUMUYECKUM Pl HANIPSHKEHUN Me-
TajuoB. OU3NUECKHUE U XMMHUUYECKHE CBOMCTBA MeTaiuioB. OO0I1ue crocoobl momiy-
YeHUsI MeTaJUIOB. [IoHATHE 0 KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX
oT koppo3uu. CruiaBsl (CTajab, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B
OBITY Y POMBILIJIEHHOCTH.

[[lenounble MeTambl: nonokeHue B [leproanueckoil cUCTEME XMMUYECKUX
anemeHToB /. 1. MeHneneeBa, CTpOEHHE UX aTOMOB, HaXOXKJeHHUE B ipupoae. Pu-
3UYECKUE U XMMUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUIbl U TH]I-
POKCHUBI HATpUs U Kanus. [[puMeHeHne ea0uHbIX METAJJIOB U UX COEINHEHU.

[IlemoyHO3eMENBHBIE METAJUIBI MATHUM U KaJbLIMK: TTOJ0XKEeHUEe B [lepuonu-
YeCcKON cucreme xuMudeckux siiemeHtoB [[. M. MenneneeBa, crpoeHue ux aro-
MOB, Haxo)KJeHue B npupoae. OU3nyeckue U XMMHYECKUE CBOWCTBA MarHus U
Kanbliusg. BaxkHelive coenuHeHUs Kalblusg (OKCHI, THAPOKCUI, coiu). JKéct-
KOCTb BOJIbI U CLIOCOOBI €€ yCTpaHEHUs!.



AmroMuHMIL: ToJlokeHue B [leproauyeckoil cuctemMe XUMUYECKUX 3JIEMEHTOB
. 1. Menneneesa, CTpOCHUE aTOMa, HaX0XKACHUE B Ipupoae. Pu3ndeckre U Xu-
MUYECKHE CBOICTBa amrOMUHHUSA. AM(pOTEpHBIE CBOMCTBA OKCHAAa M THIPOKCHIA
QIIFOMUHUS.

Keneso: nonoxxenue B Ilepuoanyeckoi cucreMe XUMUYECKHAX dJIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aTOMa, Hax0KJAEHUE B Ipupoae. PU3ndyecKkue U XUMHU-
YeCKUe CBOMCTBA xkee3a. OKCHIIbI, THApoKcH bl i coyn xkere3a (1) u sxenesa (111),
UX COCTaB, CBOMCTBA U MOJIyYECHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMd METauIOB U CIUIABOB, MX (PM3UYECKUMHU CBOM-
CTBaMH, U3yYEHHE PE3YyJIbTATOB KOPPO3UU METAILIOB (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), OCOOEHHOCTEH B3aMMOJICHCTBUSI OKCHIA KabIIASA M HATPHS C
BOJOM (BO3MOXHO HCHOJIb30BAaHUE BHJIEOMATEPUANIOB), HCCIIEIOBAaHUE CBOMCTB
AKECTKOM BOBI, IPOIIECCA TOPEHUS KeJie3a B KUCIopoie (BO3MOKHO HCIIOJIb30BaA-
HUE BUJIEOMATEPHUAIIOB), IPU3HAKOB MTPOTEKAHUS KAUECTBEHHBIX PEAKIMil HA HOHBI:
MarHus, KajJbllWs, alOMHHHS, IHHKa, kene3a (I1) m xemeza (lI), memm (11),
HaOJII0ICHUE U ONMCAaHKE MPOLECCOB OKPAIIMBAHUA IJIaAMEHU MOHAMU HATpUs, Ka-
aus U Kanplus (BO3MOXKHO HCIOJIB30BaHUE BHUJEOMATEPUANIOB), HCCIIEJOBAHUE
aMm(pOTEpHBIX CBOWCTB THJPOKCHJA ATIOMHHMS M THAPOKCHAA LUHKA, PELICHHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHelue MeTaibl U X COCTUHEHUSD.

XHMUA ¥ OKpPY:KaUas cpeaa

BemecTBa u Marepuaisl B IOBCETHEBHOW XU3HM 4esoBeKka. bezonacHoe nc-
N0JIb30BaHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. IlepBast momols npu xu-
MHUYECKHX OKOTaX U OTPABIICHUSX.

XHUMHUECKOE 3arpsi3HEHHE OKpyKarouled cpenbl (MpefenbHas I0mycTUMas
KOHLeHTpanus BeuecTs, nainee — [1JIK). Poias xumMun B pemieHnn 3K0JI0rHuecKuxX
po0em.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpaslioB MaTepuasoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIE
MaTepHuabl).

Mesicnpeomemmnuwle céasu

Peanuzanus MeXIpeAMETHBIX CBS3€H NPU U3YYEHUHM XUMUU B 9 Kiacce ocy-
IIECTBIISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHH,
TaK U TOHSATUMN, SBISIIOUIMXCS CUCTEMHBIMHU JUIsl OTAEJBHBIX NPEIMETOB €cTe-
CTBEHHO--HAy4YHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpusi, aHaJu3, CUHTE3, Kiaccu(uKalus, NepUOINUYHOCTb, HAOIOIEHUE, IKCIIe-
PUMEHT, MOJIEIMPOBAHUE, W3MEPEHUE, MOJENb, SIBICHUE, MAPHUKOBBIN 3((deKT,
TEXHOJIOTHSI, MATEPUAJIBI.



dwuznka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, U30TO-
b, PAJIMOAKTUBHOCTh, MOJICKYJIA, JICKTPUUECKHUMA 3apsij, MPOBOJIHHUKH, TIOTYTIPO-
BOJHUKHU, TUAICKTPHUKHU, (HOTOIJIEMEHT, BEHIECTBO, TEJIO, 00BEM, arperaTHoe CO-
CTOSIHMC BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpHUCTAJUIMUECKas PEIIETKa,
CIUTaBbl, (DU3UYCCKUEC BEIMYHMHBI, CAWMHHIIBI U3MEPEHHS, KOCMHUECKOE MPOCTpaH-
CTBO, INTAHETHI, 3BE3 b1, COJIHIIE.

buonorus: dorocuHTe3, nprxanwe, Omocdepa, PKOCHCTEMA, MHUHEPATLHBIC
yAOOPECHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTAaTEIbHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaNIbl, TOPHBIC MOPOMIBI, IMOJIE3-
HBIC HCKOITaeMbI€, TOIINBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHUS MPOrPAMMbI OCHOBHOI'O 00111€eT0 00pa3o-
BaHMS JIOCTUTAIOTCS B X0JI¢ OOyUYEHHWsS XUMHUU B €IMHCTBE Y4eOHOW W BOCITHTA-
TEJIbHOW JIEATEIbBHOCTH B COOTBETCTBHUM C TPATULMOHHBIMU POCCHMCKAMH COLIHO-
KYJbTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU IIECHHOCTSIMH, IPUHSATHIMU B OOIIIECTBE
npaBuJIaMd U HOPMaMH TOBEJIEHUS M CHOCOOCTBYIOT MpOIECcCaM CaMOMNO3HAaHUS,
CaMOpPa3BUTHUS U COLUATH3AINH 00YUarOINXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCA PYKOBOJI-
CTBOBAThCSI CUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAMI U PACIIUPEHHE OIIbI-
Ta JEATEIIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAy4YHOMY HACJIEJIMIO, IOHUMaHUs 3HAYCHUS XUMHUYECKOW HAyKU B KHU3HHU CO-
BPEMEHHOI'O OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM MH(pOpMalueil o me-
PEIOBBIX TOCTUKEHUSIX U OTKPBITUSX MUPOBOM M OT€UECTBEHHON XUMHH, 3aUHTE-
PECOBAaHHOCTH B HAYUYHBIX 3HAHHSIX 00 yCTPOKWCTBE MHpa U OOLIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

MPEACTABICHUS O COLMAJIbHBIX HOpMaxX U MpaBUIaX MEXINYHOCTHBIX OTHO-
IICHUI B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIO-
JI€3HOM, YyueOHO-HCCIe10BATEIbCKOM, TBOPUECKONW U APYTUX BHUJAX ACSATEIbHOCTH,
TOTOBHOCTH K Pa3HOO0pa3HOM COBMECTHOM JIESTEIbHOCTH NP BBIOJIHEHUH y4eO-
HBIX, TTO3HABATENbHBIX 33J1a4, BBIMOJHEHUH XUMUUYECKUX SKCIEPUMEHTOB, CO3/la-
HUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIMOHHUMAHUIO M B3aUMOIIOMOIIHU B
IpoIiecce ITOM yueOHOM AeATeIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEICHUE 1
MOCTYIKA CBOMX TOBAPHUILEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C y4é-
TOM OCO3HAHMSI MOCIEACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABJISIFOLIUE OC-
HOBY JIJIsl TOHUMAaHUs CYITHOCTH HAy4YHOW KapTHUHBI MUpa, IPEACTaBIeHUS 00 OC-
HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIBI, B3aUMOCBS3SAX YEJIOBEKA C IMpHU-
POZHOM CPENION, O PO XMMHUM B MO3HAHUM 3THX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIC JIJIsi OOBSICHEHUST HAOII0JaeMbIX TIPOIECCOB U SIBJICHUH, TIO-
3HaBaTeJIbHOU, HH(POPMALIMOHHOW U YUTATEIBCKOU KYJbTYPhI, B TOM YKCJI€ HABBI-
KOB CaMOCTOSTEJIbHON paboThl ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHON JIMTEPATYpPOH,
JIOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMHU UH(POPMAITMOHHBIX TEXHOJIOTHU;



MHTEpeC K OOYyUEHHUIO U MO3HAHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh U CIIO-
COOHOCTH K caMOOOpa30BaHHUIO, TPOCKTHON U MCCIIEAOBATEIBCKONU IESITEILHOCTH,
K OCO3HAHHOMY BBIOOPY HalpaBJICHHOCTH M YPOBHS 00y4YEHHUS B JaJIbHEUIIIEM;

4) ¢popMuUPOBaHUS KYJIbTYPHI 310POBb:

OCO3HAHME LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3110pO-
BbIO, YCTAHOBKM Ha 3JI0pPOBBI 00pa3 JKU3HU, OCO3HAHHME MOCIEACTBUN U HENpPHS-
THE BPEIHBIX MPUBBIYCK (YMOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHus), He00-
XOAUMOCTH COOJIIO/IEHUS TIPaBUJI OE€30MaCHOCTH NPHU OOpAIIEHNU C XUMUYECKUMHU
BELIECTBAMU B OBITY U pealbHOM KU3HH;

5) TpyA0BOro BOCIIHTAHUSI:

MHTEpEeC K MPaKTUYECKOMY U3YUYEHHIO TTpodeccuii u Tpyaa pa3InyHOro poja,
YBaXXEHUE K TPYAY U pe3yJbTaTaM TPYIOBOM AESITEIbHOCTH, B TOM YUCIE HA OCHO-
B€ MIPUMEHEHHUS MPEAMETHBIX 3HAHUN 110 XMMMH, OCO3HAHHBIN BBIOOp MHIUBUAY-
aJIbHOM TPaeKTOPUH MPOAOHKEHHUsS 00pa3oBaHMs C Y4ETOM JIMUHOCTHBIX MHTEpe-
COB M CIIOCOOHOCTM K XHWMHH, OOILIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHEMHON Npo(heCCUOHATBHON AESATENBHOCTA U Pa3BUTHI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOILLIEHUE K MPUPOAE KaK UCTOUHUKY JKU3-
HU Ha 3emJie, OCHOBE €€ CYLIECTBOBaHMUs, IOHUMAHHE LIEHHOCTH 3J0POBOT0O U O€3-
OMMACHOr0 00pa3a »U3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (u3nye-
CKOMY M TCUXMYECKOMY 3JI0POBBIO, OCO3HAHHE LEHHOCTU COOJIOECHUS MpPaBUI
0e301acHOro MoBeACHUs MpHU paboTe ¢ BEIIECTBAMM, a TAK)KE B CUTyalUsiX, yrpo-
YKAIOILMX 30POBBIO U KU3HH JIFOJIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MTOBBIIEHUS
YPOBHS 3KOJIOTHYECKON KYJBTYphl, OCO3HAHUS INI00ATIBHOTO XapaKTepa JKOJIOIH-
YeCKUX MpoOJIeM U MyTeH UX PEIIeHUs MOCPEICTBOM METOJOB XUMHUHU, FIKOJIOrHYe-
CKOT'O MBIILJICHUSI, YMEHUSI PYKOBOJCTBOBAaThCA UM B MO3HABATEIILHONW, KOMMYHHU-
KaTMBHOM Y COLIMAIILHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe mMeTanpeaMeTHBIX pe3yibTaTOB BBIACISIOT 3HAYUMBIE Il (POpMHU-
pPOBaHUS MUPOBO33PEHUSI OOILIEHAYYHbIEC TOHATHUS (3aKOH, TE€OPHs, IPUHIIMIL, TUIIO-
Te3a, (pakT, cucTema, MpoUecc, SIKCIEPUMEHT U JIPYTO€. ), KOTOPhIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M IMO3BOJSIOT HA OCHOBE 3HAHMM W3
TUX MPEAMETOB (POpMHpPOBATH MPEACTABICHHUE O LEJIOCTHOM HAyYHOW KapTHUHE
MUpPa, U yHHMBepCaJbHbIE yueOHbIE AEWCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHB-
HbIE, PEryJIsITHUBHbIE), KOTOpPbIE 0OeCcneurnBaOT (OPMUPOBAHUE TOTOBHOCTH K ca-
MOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYILIECTBICHUIO YUYEOHOU e TENbHOCTH.



ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue aeficTBUA:

YMEHUS UCHOJB30BaTh MPUEMBI JJOTHYECKOTO MBIIUICHHS [IPU OCBOEHUU 3HA-
HUIl: pacKpbIBaTh CMBICII XUMHUYECKUX MOHATUHN (BBLAENATh UX XapaKTepHbIEC IPU-
3HaKH, YCTaHABJIMBAaTh B3aMMOCBS3b C IPYTUMH MOHITUSIMU), UCIIOJIB30BATh MOHS-
TUS 7151 OOBSICHEHHS OTJICNbHBIX (DaKTOB U ABJICHUH, BEIOUpPATh OCHOBAHUS U KPU-
TepUM TSI KiIacCU(UKAIIMA XMMHUYECKUX BEIIECTB U XMMHUECKHUX PEaKIuil, ycTa-
HaBJIMBAaTh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U MEXAYy O0BEKTaMU U3Y4YEHMsI, CTPOUTH
JIOTHYECKHUE PACCyKICHUs (MHIyKTUBHBIEC, NEAYKTUBHBIC, 11O aHAJOTUM), JE€NaTh
BBIBO/IbI U 3aKJIFOUCHMUS;

yYMEHHUE MPUMEHATh B MPOLECCE MO3HAHMUS MOHATHS (MpPEeIMETHbIE U MeTa-
IPEIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HMCIOJb3YEMBIE B XUMUH,
IpeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUH MOJEIIbHBIE MTPEICTAaBICHUS —
XMUMHYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHUECKas GopMyJia U ypaBHEHUE XUMHU-
YECKOM peakluuu — MpHU PEHIeHUH Y4eOHO-II03HABATENbHBIX 337a4, C YYETOM ITUX
MOJICJIbHBIX TPEICTABICHUN BBISIBIATh U XapaKT€PU30BATh CYILECTBEHHBIE IMPH-
3HAKU U3y4Yae€MbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIMIA, BbI-
SBJIATH OOLIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBA3H U MPOTUBOPEUNS
B M3Y4YaeMBbIX MIPOLIECCAX U SBJICHUSX.

Bba3oBble uccienoBarTenbcKme 1eiiCTBUS:

YMEHHUE UCIIOJIb30BATh MMOCTABJIEHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA I10-
3HaHUS, a TAK)XKE B KaUeCTBE OCHOBBI JIJIs1 POPMUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKIICHU;

npuoOpeTeHne OmbITa MO MIAHUPOBAHUIO, OPraHU3AIMH U MPOBEACHUIO YUe-
HUYECKUX SKCIEPUMEHTOB, YMEHHE HAOJII0JaTh 3a XOJOM IPOIEcca, CaMoCTOs-
TEJIbHO MPOTHO3UPOBATH €r0 pe3yJbTar, POpMyIHpPOBaTh 0OOOIIEHHS U BBIBOABI
[0 pe3yJIbTaTaM IPOBEAEHHOIO OIbITA, UCCIEAOBAHMS, COCTABIIATh OTYET O MPO-
JeJaHHoM pabore.

Pabora c nnpopmanueii:

yMEHUE BBIOMPATh, AaHAJIM3UPOBATh U UHTEPIPETUPOBATH UH(POPMALIUIO Pa3-
JUYHBIX BUAOB M (POPM NpECTaBICHUS, MOJYYaeMYH M3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOIyJIApHAs JIUTEepaTypa XUMHUYECKOTO COJEpKaHusl, CIPaBOYHbIE MOCO-
ous, pecypcbl MIHTepHETa), KpUTHUECKHU OILICHUBATh MPOTUBOPEUYHBYIO U HETOCTO-
BEpPHYI0 UH(DOPMAIIHIO;

yMEHUE TMPUMEHSATh Pa3judyHble METOJbl U 3aMpOChl MPU MOHUCKE U OTOOpE
uHGOpMAIlMU W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONpPEEIEHHOTO THUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJb30BAaHUS  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM,



CaMOCTOSITENIFHO BbIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUs UHDOPMALIUU U
WLTIOCTPUPOBATH pEIIaeMbIe 33Ja4l HECIOKHBIMH CXEMaMH, TuarpaMMamu, JIpy-
rumMu popmamu rpa@uKu U X KOMOUHAITUSMU;

YMEHHE KCII0JIb30BATh U aHAIU3UPOBATh B Mpolecce yueOHOM U uccienoBa-
TENbCKOU NI€ATEIBHOCTH MH(OPMALIMIO O BIUSHUU IPOMBIIIJIEHHOCTH, CEIBCKOIO
XO3SIIICTBa U TPAHCTIOPTA HA COCTOSIHUE OKPYXKAIOUIEH MPUPOIHON CPEIbI.

KoMMyHuKATHBHBIE YHHBepPcaJIbHbIe yieOHbIe 1eliCTBUA:

YMEHHMsI 3aJ]aBaTh BONPOCH! (B X0/€ auajnora v (Win) AMCKYCCHUU) MO Cylle-
CTBY 00CyXaaeMOH TeMbl, (OPMYJIUPOBATH CBOU IPEIJIOKEHHUS OTHOCUTEIIBHO
BBITIOJIHEHMS IIPEIJIOKEHHON 3a/1a4H;

YMEHHS TPEACTABIATH MOJYYCHHBIE PE3yibTaThl MO3HABATEIBbHON NEATelb-
HOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTaX; JIelaTh MPE3EHTAIMIO PE3yJIbTaTOB BbI-
MOJIHEHUSI XUMUYECKOT0 3KCIEpUMEHTa (JabopaTopHOro OmbITa, JabOpaTOpHOM
paboThI IO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

yMEHHs Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HAa-
BaTEIbHON M WCCIIEOBATEILCKON JEATEIBHOCTH TPH PEIICHUH BO3HHUKAIOIINX
npobiieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBaHUS MO3UIUi (00CyXK-
JeHUsi, OOMEH MHEHUSIMH, «MO3TOBBIE€ IITYPMbD», KOOPAUHALIUS COBMECTHBIX JEH-
CTBUI, ONpeAeieHue KPUTEPHUEB IO OICHKE KauyecTBa BBIINOJHEHHONW padOThl U
JIPyTHE).

PeryjsiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSTENbHO OINPEAENATh LENHU JEATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTD, BBIOUpATh Hanbosee d(PPeKTuBHBIC CIIOCOOBI peleHus y9eOHbIX U
MO3HABATENbHBIX 33/1a4, CAMOCTOSITEIIBHO COCTABIISATh MM KOPPEKTUPOBATH MPEI-
JIO’KEHHBIM aJTOPUTM JEWCTBUM MPH BBITOJHEHUU 3aJaHUN C YUYETOM MOJYy4YECHUS
HOBBIX 3HaHUU 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEAKIUIX, OLEHUBATh CO-
OTBETCTBUE MOJYUYEHHOTO pe3yJibTaTa 3asBJICHHON LeJIH, YMEHHUE UCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJaHUI.

MNPEIMETHBIE PE3YJIBTATHI

B cocTtaBe mpenMeTHBIX pe3yabTaTOB MO0 OCBOCHUIO 0053aTEIBLHOTO COAepkKa-
HUS, YCTAHOBJIEHHOTO JaHHOU (enepanbHON pabodeil mporpamMmoil, BBIAEISIOT:
OCBOEHHBIE 00YYaIOIIMMHKCS Hay4YHbIEC 3HAHUSI, YMEHUS U CTIOCOOBI IeWCTBUH, CIie-
upuYecKue s MpeIMEeTHON 00macTu «XUMHUS, BUIBI IEATEIHHOCTH TIO MOTY-
YEHUIO HOBOTO 3HAHWS, €r0 WHTEPIPETAlUU, MPeoOpa30BaHUI0 U TIPUMEHEHHUIO B
pa3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAaIHsIX.

K koniy oOydenus B 8 kiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:



PAcCKpbIBATh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSTHW: aTOM, MOJIEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(olHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENIEHBb
OKHUCJICHUS, XUMUYECKasl pPeaKIus, KiracCuPuKamus peakiuii: peakiiuu co-
CAMHEHUS], PEAKIMK PA3JIOKEHUsI, PEaKIIMK 3aMEIleHHs], peakliui 0OMeHa,
9K30- U DHAOTEPMHUYECKUE DPEaKIMHU, TEIUIOBOM 3P EKT peakiuu, siapo
aToMa, AJIEKTPOHHBIN €O aTroMa, aTOMHas opOuTalb, paJalnyCc aToMa, Xu-
MHYECKAsT CBSI3b, MOJISIPHAS W HEMOJSAPHAS KOBAJECHTHAs CBSI3b, MOHHAS
CBSI3b, MIOH, KATUOH, aHWOH, pacTBOp, MaccoBasi J10Jis BellecTBa (MPOIEHT-
Hasl KOHLIEHTpAIusi) B pacTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHSITUU U TpU-
MEHSTh 3TH NOHATHS IIPY ONMCAHUH BEIIECTB U X MPEBPAILLICHUM;
UCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJIUKY ISl COCTaBlIeHHs (opMys Be-
IIECTB U YPABHEHUN XUMUYECKUX PEAKLUM;

OTIPEJIENISTh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTETNICHb OKHUCJICHHS JIEMEHTOB B OMHAPHBIX COCIUHEHUSAX, TPUHAIICHK-
HOCTb BEIIECTB K OMpeAcTIEHHOMY KJIacCy COeMHEHUM 1o hopmyiam, BUJ
XUMHUUYECKOH CBsI3M (KOBAJICHTHAS W MOHHAs) B HEOPTaHUUECKUX COEJIUHE-
HUSIX;

packpeiBath cMmbica [lepuonnueckoro 3akona [[. 1. Menneneesa: neMoH-
CTPUPOBATh NOHMMAaHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOWCTB XMMHYE-
CKMX 3JIEMEHTOB OT WX MOJIokeHUs B [lepmoamyeckoil cucrteMe, 3aKOHOB
COXpAaHEHHUs] MACChl  BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajpo;

OMKCHIBATh U XapakTepu30BaTh Tadbnuunyio (popmy Ilepuogmdeckoit cu-
CTEMbl XUMHYECKHUX 3JIEMEHTOB: Pa3JIMYaTh MOHATHUS «TJaBHAs MOArpyIna
(A-rpynma)» u «moboyHass noarpynna (b-rpymnmna)», mansie U Oomblne
MepUOobl, COOTHOCUTHh 0003HAUYECHUs, KOTOpble UMeroTCsl B Tadnumie «Ile-
puoanyecKas cucreMa xumudeckux syiemMeHToB [, M. MenpgeneeBa» ¢
YUCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEH-
TOB (COCTaB U 3apsij spa, 00IIee YUCIIO JICKTPOHOB U pacipeielieHue ux
10 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peaklnu (10 YUCIy U COCTaBy YYacCTBYIOIIUX B PEaKIUU Be-
IIECTB, 10 TeII0BOMY 3 deKTy);



XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
pPa3IUYHBIX KJIACCOB, MOJATBEPXkAAsi ONUCAHUE MPUMEPAMHU MOJIEKYIISPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU MPOTEKAHUS XUMHUYECKUX MPEBpAIllCHU B pas-
JUYHBIX YCIIOBUSX;

BBIYKCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0 UM MOJISIPHYIO MAacChbl Be-
HIECTB, MacCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa 1Mo (GopMysie coeauHe-
HUS, MacCOBYIO JIOJII0 BEIIECTBA B PAaCTBOPE, MPOBOJIUTH PACUETHI MO
YPaBHEHUIO XUMUYECKON PEaKInu;

IPUMEHATH OCHOBHBIE OINEpPALMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIN3
W CUHTE3, CpaBHEHHE, 000OIICHHME, CHCTeMAaTH3aInio, KIIacCU(PHUKAIIUIO,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3Y4YEHUs CBOMCTB
BEILIECTB U XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METOJbI MTO3HA-
HUS — HAOJIOICHUE, U3MEPEHUE, MOJIEITUPOBAHKE, SKCIEPUMEHT (peab-
HBII ¥ MBICJIEHHBIN );

CJIeIoBaTh MpaBWIaM MOJIb30BAHUS XMMUYECKOW MOCYyIoW U JiabopaTop-
HBIM 000pPYJIOBaHUEM, a TaKXKe MpaBUiaM 0OpaIeHus ¢ BEIECTBAMH B CO-
OTBETCTBUU C MHCTPYKUUSIMH TIO BBIMOJHEHHUIO JIA0OPATOPHBIX XUMHUYE-
CKHMX OIBITOB MO TOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BO-
J0pojAa U KUCJIO0PO/ia), IPUTOTOBICHHUIO PACTBOPOB C ONPEACIEHHON Mac-
COBOM J0JIe pacTBOPEHHOTO BEILECTBA, IUIAHUPOBATh U MPOBOJUTH XU-
MHUYECKHE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILIEJIOUEH U KHC-
JIOT C TIOMOUIBI0 MHIUKATOPOB (aKkMyc, (peHondTanent, METHIOPAHK U

JIPyTHE).

K xonIy oOydenus B 9 Kjiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

PACKpPBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHUWA: XUMWUYECKHUMN 3Jie-
MEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CIIOKHOE
BELIECTBO, BAJICHTHOCTh, DJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb OKHCIIEHUS,
XUMUYECKasl PEaKIUs, XUMHUYECKasi CBs3b, TEIUIOBOM »(ddekT peakuuw,
MOJIb, MOJISPHBIA 00BEM, PAaCTBOP, AJIEKTPOJIUTHI, HEAICKTPOIHUTHI, dJIEK-
TPOJIMTHYECKAS THUCCOLMAIMS, PEAKIIMH HOHHOIO0 OOMEHA, KaTalu3aTop,
XUMHUUYECKOE paBHOBECHE, OOpaTUMbIe U HEOOpATUMbIEC PEaKIUU, OKUCIIH-
TEJIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU, OKHUCIUTEIb, BOCCTAHOBUTEID,
OKHCJICHHE ¥ BOCCTAHOBJICHHUE, aJUIOTPONHs, aM(pOTEPHOCTh, XUMUYCCKas
CBsI3b (KOBAJICHTHAsl, MOHHAS, METANINYECKAs), KpUCTAJINYeCcKas perieT-
Ka, KOPpPO3HUsl METAJUIOB, CIJIABbI, CKOPOCTh XMMHYECKOW pPEaKIHH, Ipe-
nenbHO nomyctuMas konnentpauus [1/IK BemecTsa;



WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHUYECKHX IMOHATUN W IpPH-
MEHATH 3TU NOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBPALICHUMN;
UCITIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY I COCTaBJeHUs (QopMyn Be-
IIECTB U YPABHEHUH XUMUYECKUX PEAKLUM;

OIIPENENSATh BaJICHTHOCTD U CTEIIEHb OKUCIICHHUS] XHMUYECKUX 2JIEMEHTOB B
COEJIMHEHUAX Pa3JIU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BELIECTB K OINpe/e-
JAEHHOMY KJIACCy CO€IMHEHHI 1o (opMyJsiaM, BUJ XUMHUYECKOU CBA3U (KO-
BaJICHTHAs, WOHHAs, METAJUINYECKas) B HEOPraHUYECKUX COCIUHEHUSX,
3apsi]] MOHA 10 XUMHUYECKOH (hopMyIie, XapaKTep Cpellbl B BOAHBIX pacTBO-
pax HEOPraHWYECKUX COCAMHEHUH, THUIl KPUCTALIMYECKON PEMIETKN KOH-
KpPETHOT'O BELIECTBA;

packpeiBath cMbIci llepuoanueckoro 3akona Jl. . MenneneeBa u 1eMOH-
CTPUPOBATh €r0 NMOHMMAaHUE: ONMUCHIBATh U XAPaKTEPU30BaTh TAOIUMUHYIO
¢opmy Ilepuonnyeckoil cUCTEMBbl XMMHYECKHUX D3JIEMEHTOB: pa3inyaTh
NOHATHUS «TJIaBHAs noarpymnmna (A-rpynmna)» u «mnodouynas noarpynna (b-
rpyIa)y, Majble U OOJIbIIME MEPUOJIbI, COOTHOCUTh 0003HAYEHHUA, KOTO-
pble UMEIOTCSL B MEPHUOJUYECKON TAOIUIE, C YMCIOBBIMU XapaKTEPUCTHU-
KaMU CTPOEHHUS aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsi sA1pa,
o0111ee YHUCII0 AJIEKTPOHOB U PACIIPEACIICHUE UX IO JIEKTPOHHBIM CIIOSIM),
OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB AJIEMEHTOB U
UX COCIMHEHUH B MpeJenax MajblX MIEPUOJIOB U IIABHBIX MOATPYIII C YUE-
TOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy U COCTaBy yYacTBYIOIIMX B peaklUu Be-
HIECTB, MO TEIJIOBOMY (P eKTy, M0 U3MEHEHHUIO CTENEHEW OKUCIICHUS XU-
MUUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHUPUUECKHE XUMHUYECKUE
CBOMCTBA MPOCTBIX U CIOKHBIX BEIIECTB, NOATBEPXKAAsk ONMUCAHNUE MTPUMeE-
paMy MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUIH COOTBETCTBYIOUIMX XHUMHYE-
CKHMX pEaKLui;

COCTABJISITh YPABHEHUS AJIEKTPOIUTUUECKON TUCCOIMAIIMN KUCIOT, IIeJ0-
4eil ¥ CoJieH, MOJHbIE M COKpAIEHHBIE YPAaBHEHUS PEaKIMil HOHHOTO 00-
MEHa, YpaBHEHUS PEAKLUH, TOATBEPKIAIOIINX CYLIECTBOBAHNE TE€HETHYE-
CKOM CBSI3M MEXy BEUIECTBAMHU PA3IUYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHMCIWUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMMI MO-
CPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKuii;
IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3-
MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPAILECHUN B PA3JINYHBIX YCIOBH-
AX;

b



BBIUUCIIATh OTHOCUTENIbHYIO MOJIEKYJSIDHYIO M MOJIIPHYIO Macchl Be-
IIECTB, MAaCCOBYIO JOJII0 XMMHUYECKOTO 3JIeMEHTa 1Mo ¢GopMylie COoeauHe-
HUSI, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE, MPOBOIUTH PAacU&Thl IO
YpaBHEHHIO XUMHUYECKON PEaKIINu;

coOMoaTh MpaBUia MOJIb30BAHUS XUMHUYECKOW TMOCYIOW M Jiaboparop-
HBIM 000pYZOBaHHEM, a TAaK)Ke MpaBHia OOpAIIEHUsI C BEIIECTBAMHU B CO-
OTBETCTBUU C HWHCTPYKLUMSIMH 1O BBITOJHEHHUIO JaOOPAaTOPHBIX XUMHUYE-
CKUX OTIBITOB IO TMOJIyYEHHIO U COOMPAHUIO Tra3000pa3HBIX BEIIECTB (aM-
MHaKa 1 yriIeKHCIoro ras3a);

IPOBOJIUTH PEAKLINH, MOJATBEPHKAAIONINE KaYeCTBEHHBIH COCTAaB pPa3iny-
HBIX BELIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPUA-, OPOMUI-, HOAMI-,
kKapboHat-, (ocdar-, cunmkar-, cynbdar-, THIPOKCHI-UOHBI, KATHOHBI
aAMMOHUS U MOHBI U3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOLINE B BOJHBIX pac-
TBOpPax HEOPraHUYECKUX BELIECTB;

IPUMEHSATH OCHOBHBIE OTEPAIIMN MBICIUTEIFHON NEATEIPHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 000OIlEHHE, CUCTEMATH3allUI0, BBISIBICHUE IPHU-
YUHHO-CJICJICTBEHHBIX CBSI3€H — ISl U3yUYEHHsS] CBOWCTB BEIIECTB U XUMHU-
YECKUX peaklui, eCTECTBEHHO-HAYYHbIE METOJbl MO3HAaHUs — Habro/e-
HUE, U3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT (peaibHbId U MBICIECH-
HBIi1).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBO 4acoB Buabl gesiTeJIbHOCTH 00y4AKOIIMXCSH €
Kontp DJIeKTPOHHbIE yuéTom padoueil mporpaMMbl BOCIIUTA-
HaumenoBanue
Ne oabHbl | IlpakTH (uudposbie) HUA
pa3aesioB U TeM
n/m Bcero e JecKHe o0pasoBaTe/bHbIE
NMPOrpamMmbl
paodoTt padoThI pecypchl
bl
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
VYcraHoBieHNE JOBEPUTEIBHBIX OTHOIICHHM
MEX]Ty YIUTEIIEM B €0 YICHUKAMH, CII0CO0-
CTBYIOIIUX TTO3UTUBHOMY BOCTIPUSTHIO yua-
XUMIS — BaKHAS LIMMUCS TP€OOBAaHUM U MPOCHO yUUTES,
067IACTE CCTECTRO- MPUBJICYCHHUIO MX BHUMAHUS K 00CyKIaeMon
1.1 SHAHWS ¥ PAKTH- 5 bubmuorexa LHOK Ha ypoke MH(OpMaIK, akTHBU3AIMH UX T10-
' https://m.edsoo.ru/7f41837c 5
qecKoil JesTeln- 3HaBaTEIbHOM ESATEIbHOCTU. B3auMocCBs3b
HOCTH YeloBeKa 3KoJoruu U xumuu. CoznaHue 3K0JI0ruye-
cku Oe3omacHbIX TexHoorui. [Ipasumna 6e3-
OTIacHOM paboTHI C 00OPYOBAaHUEM U BelIle-
CTBaMH.
[IpuBneueHne BHUMaHUS 00YJarOIINXCS K
LIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha YPOKE
eliecTBa u SIBJICHUH, OpraHu3aius ux paboTsl C MOJIy-
B , 0
bubnuoreka [IOK N .
1.2 XUMHUYECKHE 15 1 yaeMOM Ha ypOKe COIIMaIbHO 3HAaYUMOM MH-
https://m.edsoo.ru/7f41837c s .
peakimmn dhopmarueii- THUITUUPOBaHHUE €€ 00CYKIe-

HUS, BICKa3bIBaHHE 00Y4aIOIIUMUCS CBOETO
MHEHUS 10 €€ TOBOJY, BEIPAaOOTKU CBOETO K



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

HEH OTHONICHUS MOOYKICHUE MKOJIHHIUKOB
coOI0AaTh Ha YpOKE OOIICTIPUHATHIE HOPMBI
MOBE/ICHUS, TTPaBHJIa OOIICHUS CO CTapIIUMU
(yuuTensiMu) U CBEPCTHUKAMHU (IITKOJIbHUKA-
MH), MPUHIMIBI Y4eOHOM TUCUUTUIMHBI U
camoopranusauuy. Bkinazg B pa3Butue xu-
MUHU BBIJAIONIUXCS PYCCKUX YUCHBIX-
xuMuKoOB: M.B. JIoMOHOCOB —co3/1aTEIB
KOPIYCKYJISIPHOTO (aTOMHO-MOJIEKYJISIPHOTO)
YYEHUS, KOTOPOE YTBEPAUIIO MAaTEPUATIbHYIO
MIPUPOLy MUPA U BEUHOCTh MAaTEPUU B MHO-
rorpaHHbIx ee nposisieHusx; .M. Menne-
JeeB, OTKPBIBIIUI OJUH U3 PyHIaMEHTAIb-
HBIX 3aKOHOB IIPUPOJIbI — HEPUOINYECKUMA
3aKOH XUMHYECKHUX JIEMEHTOB.

Hroro no pazneny
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Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPTAaHMYECKUX BelIeCTB

Bosayx. Kucno-

bu6mmoteka [IOK

[IpuBneuenne BHUMaHMs 00y4arOIIMXCs K
LIECHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypoO-
Kax ABJeHUN. [IpoAyKTHI ITOJHOTO U HETOJ-
HOT'O CrOpaHUs BEIIECTB KaK 3arpsA3HUTEIN

2.1 on. [Tonsitue 006 6 i -
pox https://m.edsoo.ru/7f41837c = OKPYKlOUIEH Cpepl. Poub 3enensIx pacte
OKCHAaX HUU B NIOJAECPKAHUU ITIOCTOSTHHOI'O COCTaBa

aTMocgepHoro Bo3ayxa. [Ipuemsl moaep-
YKaHMS YUCTOTHI BO3/1yXa B IOMELLIEHUAX.
59 Bonopoa. Ions- 8 1 bubnuoreka [JOK Juanoru, cucrema 3aganuid, IpoOIeMHbIC

THEC O KHCJIOTaxX U

https://m.edsoo.ru/7f41837¢c

CUTyallluH, HAIIPaBJICHHBIC HA aKTHUBU3aIlUIO
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2.3

2.4

COJIIX

Bopa. PactBopsl.
ITonsarue 00 ocHo-
BaHUAX

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COEeIUHEHUN

11

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

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

[I03HABATEJILHOU JIEATEIIbLHOCTH, IIPUBJICYE-
HUE BHUMaHUS y4alUXCsl K HEHHOCTHOMY
aCIEKTy M3Y4YaeMbIX Ha ypOKax SBJIICHUM.
BrinonHenue 3aganuii, HapaBJICHHBIX HA
pa3BUTHE KPEaTUBHOTO MBIILJICHUS (caMo-
CTOSITENIbHOE IPUMEHEHNE 3HAHHM, CIIOCOO0B
JIEHCTBUM, TIOUCK HECTAHIAPTHBIX PEIICHUN).
Bonopon kak MICTOYHUK dKOJIOTHYECKH Y-
CTOH TeIUI0BOM SHepruu B Oyaymem. -
PUIBI METAIIIOB — NCTOYHUKU BOJOPOAHOTO
TOTLIIMBA VI aBTOMOOMIIEH CEeroHsl.

[IpuBneueHne BHUMaHUS 00yYarOINXCS K
LIEHHOCTHOMY aCIIeKTy MU3y4YaeMbIX Ha ypo-
Kax sIBJICHUM. XMMHYECKUN COCTAB IPUPOJI-
HbIX BoJI. OCHOBHbBIE UICTOYHUKH 3arps3He-
HUS BOJHBIX OacceitHOB. BomoouncTurens-
HbI€ CTaHIIMU. MeTo/1bl, TPUMEHSIEMbIE 151
OUYHUCTKHU BOJBI, 1 UX 3(pPexTuBHOCTh. BHE-
peHre OECCTOUHBIX MPOIECCOB, paboTaro-
LIUX 110 3aMKHYTOMY LuKIy. OXpaHa npu-
ponHbIX Boa. JlabopaTopHsIii onbIT «Cpas-
HEHUE YNCTOW U 3arpsi3HEHHON BOJIBI 110 3a-
naxy, IBeTy, Ipo3padyHocTu, pH, Hanuuuio
0caJiKa Mocie OTCTauBaHUA.

[IpuBneueHne BHUMaHUS 00YYarOMIMXCS K
HEHHOCTHOMY ACIICKTY U3Y4YaC€MbIX Ha YPOKE
SIBIIGHUH, OpTaHu3alus X paboThl C MOTy-
4aeMOW Ha YPOKE COLMAIbHO 3HAYMMOMN UH-
(dhopMarmeii- ”HUIIMUPOBaHUE e€ 00CyxKae-
HUS, BICKa3bIBaHHE 00Y4aIOIIUMUCS CBOETO
MHEHUS TI0 €€ TIOBOTY, BEIPAOOTKH CBOETO K
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Hroro no paszneny
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Pa3nea 3. Ilepuoanyecknii 3akon u Ilepunognyeckasi cucremMa XUMHYECKHX dj1eMeHTOB /1.

H. MenaeneeBa. CTpoeHue arToMoB. XUMHYECKas CBA3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHbIE peaKIIUH

3.1

Ilepuonnueckuii
3aKoH u Ilepuo-
JTUYecKas cuctema
XUMUYECKHX dJIe-
menToB /J[. M.
Menene-eBa.
Crpoenue aToma

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

HEH OTHONICHUS MOOYKICHUE MKOJIHHIUKOB
coOI0AaTh Ha YpOKE OOIICTIPUHATHIE HOPMBI
MOBE/ICHHUS, TIPABHJIA OOIICHUS CO CTAPIIUMU
(yuuTensiMu) U CBEPCTHUKAMHU (IITKOJIbHUKA-
MHU), IPUHITUIBI Y4eOHON TUCIUTUITHHBI 1
camoopranu3zaiuu. Poib KUcioT u coneii B
OpraHU3Me YeJIOBEeKa. 3aKUCIICHUE OpTaHu3-
Ma — OJIHa U3 IPUYUH OBICTPOTO U MPEK/Ie-
BpPEMEHHOTO cTapeHus. KucioTHele qoxau:
MPUYUHBL, TOCTEACTBUS U ITyTH MIPeayIpe-
KJICHHS. 3aCOJICHHUE TTOYBHI M BOJIBI KaK (hak-
TOp yXyALICHHUS KauecTBa MPUPOIHOI cpe-
1el. [IppMenenune rpynmnoBoi padoThl WK
paboThI B mapax, KOTOpbIe y4yat o0y4daro-
IIAXCSI KOMaHIHOW paboTe 1 B3aMMO/IeH-
CTBUIO C IPYTUMHU O00yUaIOITUMHUCS.

[IpuBneueHne BHUMaHUS 00yJarOMIMXCS K
[IEHHOCTHOMY acCIeKTy U3y4aeMbIX Ha YPOKe
SIBIIGHUH, OpTaHU3alus X paboThl C MOTY-
4aeMOMW Ha YPOKE COLMAIbHO 3HAYMMOMN UH-
dhopmarueii- THUITUUPOBaHKUE €€ 00CYKIe-
HUS, BBICKa3bIBaHUE O0YJIAFOIIUMHUCS CBOETO
MHEHHSI TI0 €€ TTOBOJI, BRIPAOOTKHU CBOETO K
HEel OTHOIICHHUs MOOYXIEHUE IKOJIHHIUKOB
COOIOAATh Ha YPOKE OOMICTIPUHATHIC HOPMBI
NOBCACHMUS, IIpaBUJIa 06H_I€HI/ISI CO CTapmIuMu



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

(yuuTensiMu) U CBEpCTHUKAaMU (ILIKOJIbHHUKA-
MHU), IPUHIUIBI Y4eOHON AUCHUTUIMHBI U
camoopranuzauuu. [Ipobnemsl pagnoakTus-
HOTO 3arps3HEHUS IPUPOIHOM cpebl: IpU-
YHHBI, IOCJIE/ICTBUS, BO3MOXKHBIE ITyTH pe-
menust. DopMupoBaHue 4UyBCTBA €MHCTBA C
MHUPOM TMPHPOJIBI, TYMAHUCTHUECKOTO MUPO-
BO33peHus. [lmanerapHas MOJeNb CTPOCHUS
aToma 3. Pe3zepdopa kak mpumep rio0aib-
HBIX aHAJIOTUH TIPU U3YyYCHHUU OKPYIKAIOIIETO
mupa. [IpumeHeHne Ha ypoke HHTEPaKTUB-
HBIX (hOpM pabOTHI yUaIIUXCs: UHTEIUIEKTY-
QJIBHBIX UTP, TPOOIEMHO-TUATIOTOBBIX METO-
JI0B, CTUMYJIUPYIOIINUX IT03HABATEIbHYIO MO-
THUBAIMIO 00YYaIOIUXCSI.

[IpuBneyeHne BHUMaHMS IIKOJIbHUKOB K
LIECHHOCTHOMY acCIIeKTy U3y4aeMbIX Ha ypoO-
kax sBieHuil. [Iprobiienne Kk yHUKaIbHOMY
POCCHUICKOMY KYJIbTYPHOMY HAaCJIEIUIO.

Kumuieckas [IpuMeHeHHEe Ha YPOKE HHTEPAKTUBHBIX
cBs3b. OKuCu- Bu6miorexa LIOK (bopM paboTHI ¢ 00YYAIOIMMKCS: UHTEIIEK-
3.2 TEIbHO- 8 https://m.edsoo.ru/7f41837c | TYAIPHBIX HIP, CTHMYIHPYIOINIX MTO3HABA-

BOCCTAHOBHUTEITb- T ' TETbHYI0 MOTHBAIIMIO O0YUaIONIUXCs. 3aBH-

HBIE PeaKINH CUMOCTH OMOJIOTUYECKHUX (DYHKIIMI BEIIECTB
OT UX COCTaBa, CTPOSHUS, BUIOB CBS3H, TH-
MTOB KPUCTAJUTMYECKUX PEIICTOK, XUMUYEe-
CKHMX CBOMCTB.

Hroro no pazgeny 15 bubmorexa [JOK

https://m.edsoo.ru/7f41837¢c
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bubnnoreka LIOK

PeszepBHOE Bpems 3
P P https://m.eds00.ru/7f41837¢
OBILEE KOJIMYECTBO
YACOB I10 ITPO- 68 4 5
I'PAMME
9 KUJIACC
KoanuecTBOo 4acoB Buabl 1eiTeJJbHOCTH 00y4aKOIIUXCH €
KonTp JIeKTPOHHbIE yuéTom padoueil mporpaMMbl BOCIIUTA-
HaumeHoBaHue
Ne 0JIbHBI IIpakTn (undposbie) HUSA
pa3aeyioB U TeM
n/n Bcero e YyecKkue o0pa3oBaTe/bHbIE
NPorpamMmbl
paodoTt padoThI pecypcbl
bl
Pa3nen 1. BemecTBo 1 XMMHU4ecKHe peaKuu
VYcraHoBIeHHE JOBEPUTEIBHBIX OTHOIICHHI
MEXIy YIUTEJIEM U €r0 YYCHUKAMH, CII0-
COOCTBYIOIIMX MTO3UTUBHOMY BOCIPHUSITHIO
TloBTOpEHNUE U y4dalumucs TpeboBaHuN U IPOChO yuuTens,
yIUIyOIIeHHE 3Ha- MIPUBJICYECHUIO UX BHUMaHUs K 00Cyk1ae-
11 U OCHOBHBIX 5 1 bubmiorexa [OK MOl Ha ypoke HH()OPMALUH, aKTUBH3ALUN
https://m.edso00.ru/7f41a636 o
pazzenoB Kypca 8 WX TIO3HABATEIbHOM JesTeNIbHOCTU. B3au-
Kacca MOCBS3b 9KOJ0TUHU U Xxumun. Co3nanue
9KOJIOTUYECKH 0€30IMaCHBIX TEXHOJIOTHH.
[IpaBuna 6e3omacHO paboTHI ¢ 000PyI0Ba-
HUEM U BEIeCTBAMH.
12 OcHoBHBIE 4 bubmmoreka LIOK IIpuBneyenne BHUMaHKs IKOJbHUKOB K
' 3aKOHOMEPHOCTH https://m.eds00.ru/7f41a636 = 1IEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha ypO-
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XUMHUYECKUX
peakuuii

Kax SIBJICHUM. YTIpaBJIEHUE MPOLIECCOM MPO-
TEKaHUs1 XMMUYECKOM peakiuen — Kak OCHO-
Ba XUMUYECKOH TEXHOJOTUHU U XUMUYECKOTO
MIPOU3BOJICTBA.

DneKTpoNIuTHYE-
CKasl Juccolua-

[IpuBneyeHne BHUMaHMS MIKOJIbHUKOB K
LIEHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha ypo-
Kax siBjeHui. [I[puMeHeHne aIeKTpoIuToB B
MIPOMBIIIIJIEHHOCTH, CETTLCKOM XO35HCTBE,
MeauIHe, ObITy. MexaHu3M 3aKUCICHHS
1ouB, Bojibl. [loHsTHE O Oy(epHBIX cucTe-

bubmuorexa [JOK Max ¥ UX POJIM B CAMOOYHILIEHUN BOJOEMOB
1.3 . XUMHUYECKHE 8
https://m.edsoo.ru/7f41a636 Bkiag B pa3BUTHE XMMHUHU BBLAAIOIINUXCS
peakuuu B pac-
pyCCKUX ydeHbIX-XxuMuKOB: M.A. Kabiyko-
TBOpax
P Ba, B.A. KuctsikoBckoro o rugpararuu
noHoB; JI.1. Menneneesa o rugpaTHOM T€O-
puu pactBopoB; B.A. UepHosa, A./l. 3enen-
ckoro, M.C. LIgera o Teopuu HOHHOTO 00-
MEHA.
Hroro no pazneny 17

Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHUS

2.1

O6mas xapakTe-

PUCTHKA XUMHUYEC-

CKHX DJIEMEHTOB 4
VIIA-rpynnsl.

T'anmorens!

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

Hcronp30Banne BOCIIUTATEIBHBIX BO3MOXK-
HOCTEH CoJiepiKaHus yIeOHOTo IpeMeTa
4yepes JEMOHCTPAINIO O0yUYaOITUMCS TIPHU-
MEpOB OTBETCTBEHHOT'O, TPAXKIAHCKOTO TI0-
BEJICHUS, Uepe3 MoJ00P COOTBETCTBYIOIINX
TEKCTOB JJIsl YT€HUs, 3a71a4 JJIs PelieHus,
MPOOJIEMHBIX CUTYaIU TSI OOCYK/ICHUS B
KJ1acce. 3HaYCHHE TaJIOTCHOB B KPYTOBOPOTE



https://m.edsoo.ru/7f41a636
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BelIEeCTB. bruonoruyeckas poiib rajJoreHos.
Tokcuueckoe eicTBUE TaJOreHOB Ha opra-
HU3M Y€JIOBEKa, IPEENbHO AOIyCTUMbIE
KOHLIeHTpauuu. Mcnonps3oBanue raloreHoB
B KaUeCTBE OPYXKHUS MaCCOBOI'O IIOPAXKECHHUS B
HCTOPUM MUPOBBIX BOWH.

2.2

OOm1as xapakre-
pPHCTHKA XHMHUYe-
CKHX 2JIEMEHTOB
VIA-rpynmsi.
Cepam eé
COCIMHEHUS

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

[IpuBneueHne BHUMaHMs IIKOJIbHUKOB K
LIEHHOCTHOMY acCIIeKTy U3y4aeMbIX Ha ypo-
Kax sIBIICHH, OpraHu3aius ux paboTsl ¢ 1o-
Jy4yaeMOl Ha YpOKe COI[MaJIbHO 3HAUUMOMN
nHpopManyel — THULIMUPOBAHHE €€ 00Cy K-
JICHU, BBICKA3bIBaHUS yYaAIIUMHCS CBOETO
MHEHHMS I10 €€ MOBOJLy, BBIPaOOTKH CBOETO K
Heill oTHomeHusi. Cmoco6CTBOBaHHE BOCIIH-
TAHUIO MaTPUOTUYECKUX YYBCTB, MHUIUU-
pOBaHME U MOJJEPIKKA UCCIIEI0BATEIbCKOMN
JeSTeNIbHOCTH IIKOJIBHUKOB B paMKax pea-
JU3alUU UMH TPYIIIOBBIX POEKTOB, Jato-
HIETO MKOJIbHUKAM COLMAIIBHO 3HAYMMBbIN
OIIBIT COTPYAHUYECTBA ¥ B3aUMHOU ITOMO-
. [TocnencTBus oOpa3oBaHusl CEPHOKHUC-
JIOTHBIX A0XAEH (BIMSIHUE HA BOJIOEMBI,
XBOMHBIE MOPOIbI epeBbeB). [Ipombiniien-
HBIE CTIOCOOBI 00E3BPEKMUBAHUS OKCHUIIOB CE-
PBI U CEPOBOIOPO/IA.

2.3

OO6mras xapakre-
pUCTHUKA XUMHYE-
CKHX 2JICMEHTOB
VA-rpynmsl.

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

becenpl, nnanoru, 3a1aHusl, HAPABICHHBIE
Ha Pa3BUTHE Yy yYallUXsl OTHOLIEHUS K XH-
MHHU KaK K BaXKHOU COCTaBIAIOIIEH KYJIbTY-
PBL, TOPOCTH 32 BKJIAJ POCCUNCKUX YUCHBIX
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A3or, dpochop u
UX COCIUHECHUS

B pPa3BUTUE MUPOBOM XUMUYECKON HAYKH.
Bxnazg B pa3BuTHE XMMUU BBLAAKOLIIUXCS
pyccKkux yuyeHbIX-XUMUKOB: M.E. BonbnuHa,
B.b. llypa, A.E. llIunoBa o 6nooruaeckom
¢dukcauu azora; A.A. Mycuna — [lymkuna
0 MOJIYYEHHUH AJUIOTPOIHBIX BUJJOU3MEHEH .
[IpoGembl HaKOIJIEHUS! OKCHJIOB a30Ta B
aTMocdepe, X ydacTre B POTOXUMHUIECKOM
cMore, 00pa30BaHUM KUCIOTHBIX JOXKICH.
XUMUYECKUE METO/Ibl OUUCTKHU I'a3000pa3-
HBIX BEIOPOCOB, COZEPKAIINX OKCH/IBI a30Ta.
O06e3BpekUBaHNE OKCUIOB a30Ta METOAOM
a7copOLIMK C HCTIOIb30BAHUEM PACTBOPOB
aMMHaKa ¥ KkapOoHaTa aMMOHHSI.

2.4

OOmas xapakTe-
pHCTHKA XHMHUYe-
CKHX 2JIEMEHTOB
IVA-rpynmsl. Yr-
JIepOJl ¥ KPEMHHUU
U UX COCJIMHCHHUS

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

Bbecenpl, auanoru, 3aganusi, HalpaBJIEHHbIE
Ha pa3BUTHE Yy yYalluXs OTHOILIEHUS K OHO-
JIOTHH KaK K BaKHOM COCTaBIISIONIEH KYJIb-
Typbl, TOPAOCTH 3a BKJIAJ POCCUHUCKHUX
YUEHBIX B Pa3BUTUE MUPOBOM XUMUYECKON
HayKH; TOHUMaHue POJIU XUMHH B POpMHU-
pPOBaHWU HayYHOU KapTUHBI MUPA; Pa3BUTHE
HMHTEpeca K XUMUU, HAaBBIKOB UCCIIE10BA-
TEITBCKOU JeATETLHOCTH. AZICOPOINS KaK
OJIMH U3 METOJIOB YJIABIMBAHUS OTPABIISIO-
X BemecTB. OKCUIbI yriaepoa - 3arpss-
HUTEeMM atMocdepsl. BrusHue yriekucioro
ra3a Ha KU3HEJIeSATEIbHOCTh OPTaHNU3MOB;
CHIDKEeHHE (DOTOCHHTE3a Y PaCTeHUN U
yXyALLIEHUE IbIXaHUs y )KUBOTHBIX, YEJIOBE-
ka. OTpaBistolee 1eHCTBUE YTapHOIo rasa.
[TapuukoBBIN ) PEKT: MPUIMHBI BOSHUKHO-



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

Hroro mo pazneny 25

BCHUs, BO3MOXXHBIC IMOCJICACTBHUA U ITYTH UX
IpeaOTBPAILCHU. COGI[I/IHCHI/IH KpEMHHA
KakK 3arps3HUTCIN CPCAbI 00MTaHUA KUBBIX
OpraHnu3mMoB.

Pa3gen 3. MeTaJJIBI M BX COeIUHEHU S

OO01ue cBoMcTBa
3.1 4
METaJIIIOB

Baxxueimue me-
3.2 TaJUIBI U UX CO- 16
eIUHEHUS

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

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

[IpuBnedyenne BHUMaHUS LIKOJbHUKOB K
LIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha ypo-
Kax siBieHUH. Bkiaa B pa3BUTHE XUMUM BbI-
JAIOIUXCS PYCCKUX YUeHbIX-XUMUKOB: I L.I1.
AHOCOB BIiepBbI€ OITyOIMKOBAI HAyYHOE
000CHOBaHUE NOJTyUEHUS CTANIU. 3arps3He-
HUeE cpe/ibl 0OUTaHUs 3aMeHa KalblMs Ha
CTPOHIIMI B OpraHu3Max 4ejoBeKa U JKUBOT-
HbIX. BiusH1e aatoMuHuS Ha HEPBHYIO CH-
cTema yesnoBeka. OTpuLaTeabHOE AEMCTBHE
JIFOMUHUM Ha JIbIXaTeNbHYIO0 CUCTEMY PBIO.
Haponnsie nmpomsicisl Pocenn: xXynoxke-
CTBEeHHas 00paboTka Metamia (GuHuTH,
(bunurpanb, ceBepHasi YepHb); JeKOpaTUBHAS
pocnuch Ha METaJlIe U JJaKOBasi )KUBOMUCH
(’KOCTOBCKHE MOAHOCHI, MAJIEKCKas JaKoBast
YKUBOITNCB ).

[IpuBneyeHne BHUMaHUS IKOJbHUKOB K
LIEHHOCTHOMY acCIeKTy U3y4aeMbIX Ha ypo-
Kax sIBIICHUH, OpraHu3amus ux paboTsl ¢ mo-
Jy4aeMoO# Ha ypOKE COIMaIbHO 3HAUMMOM
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nHpopManrei — THULIIMUPOBAHHE €€ 00Cy K-
JICHUSI, BBICKA3bIBaHUS yYAIIUMHCS CBOETO
MHEHHUS TI0 €€ TIOBOTY, BEIPAOOTKH CBOETO K
Hell oTHomeHus. Kanbiuii, Maruuii - Makpo-
3JIEMEHTBI, BXOJISAIINE B COCTAB )KUBOTHBIX U
PaCTUTENBHBIX OPraHU3MOB. 3arpsi3HEHUE
Cpebl OOUTaHUs 3aMEHA KabIUsl Ha CTPOH-
LUI B OpraHu3Max 4eJl0BeKa U )KUBOTHBIX.
BrusiHue amfoMUHHS Ha HEPBHYIO CHCTEMA
yenoBeka. OTpulaTenbHOE IeHCTBUE ATI0-
MUHUU Ha JIBIXaTeIbHYI0 cucTemMy pbio. Co-
eanHeHus xkeneza. O0IeToKCnYeckoe aei-
CTBUE COJIEH JBYXBaJIEHTHOTO YeJje3a Ha Op-
ranu3M denaoBeka. OCHOBHBIE IPUPOIO-
OXpaHHBIE MEPOTIPUATHUS, TIPEyCMOTPECHHEIC
B JOMEHHOM NPOU3BO/ICTBE. BHeApeHue Ha
METAJLTYPTHYSCKUX TPEANPUITHSIX TPOTPEC-
CHUBHOTO METO/1a MOJIy4YEHHUS CTAIU TPSIMBIM
BOCCTAHOBJICHHEM JKeJie3a U3 PYIbl - IyTh K
COXpPaHEHHUIO MPUPOAHOH cpeabl. [loHsTHe 0
0€30TX0THOM TIPOU3BOJICTBE.

Hroro mo pazueny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemtecTBa 1 mare-
4.1 pHaJIbl B )KU3HU 3
YeJIoBeKa

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Heopranuueckue Bemiectna B ObITY, Ipo-
MBIIUIEHHOCTH, MeuIMHe. BKitan B pa3Bu-
THE€ XMMHUH BBIIAIONIUXCS PYCCKUX YYEHBIX-
xuMuKoB: J[.H. IIpSHAIIHUKOB — OCHOBOIIO-
JIO’KHUK XMMH3aLUHA OTEYECTBEHHOI'O CEJlb-
CKOro X03s1cTBa. JJocTonpumMeyaTenbHOCTH
Poccun: anmaszusiii pony. Briaa B pa3Butue
XUMUU BBIJAIOIIUXCS PYCCKUX YYEHBIX-
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xumukoB: b.B. Jlepsaruna, b.B. Cniuupina o
MIOJIyYEHHUH BIIEPBHIE B MUPE AJIMA30B IIPU
HU3KUX nasieHusx; M.B. JlomoHocoB — oc-
HOBOIIOJIOXKHUK Hay4HOTO IMOJAX0a K IPOU3-
BOJICTBY CTEKJISIHHBIX n3zenuii B Poccun.
Haponnsie npomsicisl Poccnn: Kamennoe
30quecTBO. Kepamuka (rxesb, TbIMKOBCKas
urpyika). AacopOuus Kak OJ1H U3 METO/I0B
yJIaBJIMBaHUs OTPABIISIIOIIMX BemecTB. Ok-
CHJIBI yTIIepo/ia — 3arpsi3HUTENN atMochepsl.
BuustHue yriekucioro rasa Ha JKu3Hezaes-
TEJIbHOCTh OPTaHU3MOB; CHUXEeHHE (POTO-
CUHTE3a Y PACTEHUI U yXyUICHUE JAbIXaHUs
y )KMBOTHBIX, uejoBeka. OTpasistoliee Aeil-
cTBUE yrapHoro ra3za. [lapaukoBbiit 3¢ dexT:
MIPUYMHBI BO3SHUKHOBEHMSI, BO3MOKHBIE 110-
CIIEICTBUS U MMyTH UX npenorspanienus. Co-
€IMHEHUS KPEMHUS KaK 3arpsi3HUTENH CPeibl
OOUTaHUS )KUBBIX OPTaHU3MOB.

Hroro no pazneny 3
PezepBHOE Bpems 3 bubnuorexa [IOK
’ ’ https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOB IIO ITPO- 68 4 7

I'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabsnble IIpakTuueckue
n/n Bceero H3yuyeHusi ~ oO0pa3oBaTe/IbH
padoThI padoThI
ble pecypchl
bubnmnoreka
[Ipenmer xumuu. Ponp xumun
HOK
1 B )KU3HU 4eoBeka. Tena u 1
https://m.edsoo.ru/
petiectsa ff0d210c
bubnmnoreka
2 [TonsTe 0 METOAAX TTO3HAHMS 1 LHOK
B XMMHH https://m.edsoo.ru/
ff0d227e
[TpakTuyeckas padora Ne 1
bubnmnoreka
«IIpaBuna paboTsl B 1aboparo- 110K
3 WU U IPUEMBI 0OpaIIeHUs ¢ 1
P 5 P 6p B https://m.edsoo.ru/
1a00paTopHBIM 000pYI0BaHU- ff0d23dc
emM»
bubnmnoreka
4 YucTele BEMECTBa U CMECH. 1 LHOK
Crioco0wI pazfeneHus: cMmecei https://m.edsoo.ru/
ff0d26ca
[TpakTuyeckas padora Ne 2 bubnuoreka
5 «Pa3nenenue cMmeceil (Ha npu- 1 HOK
Mepe OYUCTKU IOBAPEHHOU CO- https://m.edsoo.ru/
) ff0d28c8
6 ATOMBI 1 MOJIEKYJTBI 1 bubnuoteka
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1HOK
https://m.edsoo.ru/
ff0d2a6e

bubnuorexa
XUMHYECKHUE DJIEMEHTHI. 3HAKH
7 (CMMBOJIBI) XUMHYECKHUX dJIe- HOK
https://m.edsoo.ru/
MeHToB ff0d2bes
bubnmmoreka
LHOK
8 [IpocTeie U Cl0XKHBIE BEIIECTBA httos://m.edsoo.ru/
ff0d2a6c¢
bubnuoreka
9 ATOMHO-MOJIEKYJIIPHOE IHOK
y4yeHUe https://m.edsoo.ru/
ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa bubnmoreka
10 BellecTB. XuMuueckas popmy- HOK
J1a. BajleHTHOCTh aTOMOB https://m.edsoo.ru/
XUMHYECKHUX DJIIEMEHTOB ffOd2eae
bubnuoreka
OTHOcHTENbHAS aTOMHAs Mac-
11 ca. OTHOCHTENIbHASI MOJIEKY- HOK
https://m.edsoo.ru/
JIApHAs Macca £f0d323C
bubnuoreka
12 MaccoBas 101151 XUMUYECKOTO IHOK
3JIEMEHTAa B COCIMHEHUH https://m.edsoo.ru/
ff0d350c
KomuuectBo BemectBa. Mob. brbmmorexa
13 HOK

MousipHas macca

https://m.edsoo.ru/
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ff0d5230

Bubmnoreka
14 DOU3NYECKUE U XUMUUYECKHUE HOK

sIBJICHUSI. XUMHUYECKast peaKLUs https://m.edsoo.ru/
ffod37fa
Bubmnnoreka

15 [Ipu3Haku U ycnoBHs mpoTeKa- LIOK

HUsI XUMAYECKUX PEaKLUN https://m.edsoo.ru/
ff0d3al6
bubnuoreka

3aK0H COXpaHEHHUs MacChl Be-

IHOK
16 iecTB. XMMUYECKHE ypaBHe-

s https://m.edsoo.ru/
ff0d3b88
bubnuoreka

BrrunciieHus Koau4ecTBa, Mac-

17 CBI BELIECTBA 110 YPAaBHEHUAM TOK

CUMIECKIX DeaKLi https://m.edsoo.ru/

pearh ff0d5708
bubnunoreka

Knaccudukanus XumMuieckux 1OK

18 eaKui (CoeTMHEHNs, Pa3iIo-
f{( H;I ;M A s 06 1\12 a) https://m.edsoo.ru/
CHHA, SAMCLICHIT, 0OME ff0d3f34
M. B. JIoMOHOCOB — y4Y€HBIN- EIgIJEHOTeKa
19 sHuKIoneauct. O000ImEeHne 1 I
B https://m.edsoo.ru/

CHCTEMATH3alHs 3HAHUI ££0d40c4

KonTponsnas pabora Nel no bubsmotexa
HOK

20 TeMe «BerecTBa 1 XuMmde-
CKIE DEAKLIID https://m.edsoo.ru/
beaxtl ££0d4290
21 Bo3nyx — cmech razos. Co- bubmuorexa
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craB Bo3ayxa. Kuciopon —
3JIEMEHT U MPOCTOE BEIIECTBO.
O3zoH

LHOK
https://m.edsoo.ru/
ff0d448e

Du3NYeCKUe U XUMUICCKHE bubnmnoreka
22 CBOMCTBa KHCIIOPOJa (peaKkiuu 1 HOK
okucieHus, ropenue). [lonstue https://m.edsoo.ru/
00 oKcuIax f0d4614
Crioco0bl TToTy4eHUs1 KUCIIOPO- bubnuorexa
93 1a B TaOOPaTOPHUH U TTPOMBIIII- 1 LIOK
neHHocTH. [Ipumenenue https://m.edsoo.ru/
KHCJIOpO/Ia ff0d497a
TennoBoi 3(hPeKT XUMUIECKOM bubnuortexa
24 pEaKIuu, MOHATUE O TEPMOXH- 1 [IOK
MHYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/
SHJIOTEPMUYECKUX PEAKIMAX ff0d4790
bubnmnoreka
Tonnuso (HedTh, yroas u Me-
25 TaH). 3arpsi3HeHUE BO3/IyXa, 1 HOK
https://m.edsoo.ru/
CHOCOOBI €ro MPeA0TBpAIlCHUS ffoddcda
ITpakTryeckas padora Ne 3 o bubnmnoreka
26 teme «Ilomydenue u cobupa- 1 [HOK
HHUE KUCJIOPOJIa, U3YYECHHUE €TO https://m.edsoo.ru/
CBOMCTBY ffOd4ae2
bubnmnoreka
Bonopoa — snemeHT u npo-
27 cTo€ BeecTso. HaxoxneHue B 1 HOK
https://m.edsoo.ru/
MpHPOAe ff0d4ddo
28 DU3NYECKUE U XUMUYECKUE 1 bubnmoreka
CBOMCTBa BOJOPO/A. HOK
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[Ipumenenue Bogopoaa

https://m.edsoo.ru/
ff0d4ddo

bubmuoteka
29 [ToHsiTHE O KUCIIOTaX U COJSAX HOK
https://m.edsoo.ru/
ff0d50d2
bubnmnoreka
30 Cnoco0bl noiryyeHus: Bogopoaa HOK
B J1JabOpaToOpuu https://m.edso0o.ru/
ff0d4dd0
IIpakTuyeckas padora Ne 4 o bubnmnoreka
31 teme «llomydyenue u cobupa- IHOK
HHE BOJOPOAA, U3yUYEHHE €r0 https://m.edsoo.ru/
CBOMCTBY ff0d4f42
bubnmnoreka
MomnsipHelif 00bEM ra3os. 3a- IHOK
32
KOH ABOragpo https://m.edsoo.ru/
ff0d542e
Brruncienus o0béma, Komye- bubnuoreka
33 CTBa BEIIECTBA r'a3a I10 €ro u3- HOK
BECTHOMY KOJIUYECTBY Bellle- https://m.edsoo.ru/
CTBa WK 00BEMY ff0d55a0
Boruncnenus 005EMOB ra3zon bubnmnoreka
10 YPABHEHUIO PEaKIUU Ha OC- HOK
34 N
HOBE 3aKOHa 0OBbEMHBIX OTHO- https://m.edsoo.ru/
IICHUM Ta30B ff0d5708
DU3NYECKUE U XUMUYECKHUE bubmiorexa
35 HOK

CBOIICTBAa BOJbBI

https://m.edsoo.ru/
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ff0d587a

bubnmoreka
36 CocraB ocHoBanuid. [lonsitue HOK
00 MHJIUKaTOpax https://m.edsoo.ru/
ff0d59e2
Bona kak pacTBopHTeb. bubnmnoreka
37 Haceliliennpie 1 HEHaChIIEH- HOK
HbIE pacTBOpBI. MaccoBas 1074 https://m.edsoo.ru/
BEIIECTBA B PACTBOPE f0d5b40
[IpaxTuueckas padora Ne 5 o B
teme «IIpurorosnenue pactso- HOEHOTeKa
38 POB ¢ onpenenéHHON MacCOBOH ﬁt <-//m.edsoo.ru/
10JIel pacTBOPEHHOTO BElle- ffO[c)iE;eba. '
CTBa»
bubnuorexa
KonrtpomnsHas padora Ne2 o OK
39 teme «Kucnopon. Bogopon. ]ritps /m.edsoo.ru/
Bona» ff0d6342
bubnuorexa
OKCcHUIIBI: COCTaB, 110K
40 Kiaccu(pHuKaus,
uka https://m.edsoo.ru/
HOMEHKJIaTypa ff0d664e
bubnmnoreka
[TonydeHnue u xuMu4ecKue OK
41 CBOMCTBA KUCIIOTHBIX, OCHOB- ﬁt s-//m.edsoo.ru/
HBIX ¥ aM(pOTEPHBIX OKCUJIOB ffO?iéG 4e. '
bubnmnoreka
OcHOBaHHS: COCTaB, 110K
42 KJaccupUKaIys,
Quican https://m.edsoo.ru/
HOMEHKJIaTypa

ff0d67ca



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

[Tonydyenue n xuMHuuecKue

Bubnnoreka
LHOK

43
CBOWCTBA OCHOBAHUI https://m.edsoo.ru/
ff0d67ca
bubnmoreka
Kucnotsr: cocras,
44 Kiaccudukanms, HOK
https://m.edsoo.ru/
HOMCHKJIATypa ff0dfee?
bubnuorexa
45 ITosyyenue u XuMHU4YECKUE LHOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/
ffOdfee2
bubnuortexa
Conu (cpenHue): HOMEHKIATY- 1OK
46 pa, crocoObl MOJTYYEeHHUs, XU-
https://m.edsoo.ru/
MUYECKHE CBONCTBA 002 49474
ITpakTuueckas padora Ne 6.
bubnuorexa
Pemenue skcriepuMeHTATEHBIX
47 3a, O HOK
nad 1o TeMe «OCHOBHBIC httos://m.edsoo.ru/
KJTaCChl HEOPTaHUIECKUX CO- 00a déb?(.: '
eTUHESHUN
bubnmoreka
I'eHeTHYecKas CBA3b MEKIY
48 KJIaCCaMH HEO - TOK
prapacer € https://m.edsoo.ru/
T
bubnmnoreka
49 O06o01enne 1 cucTeMaTU3aIys ILIOK
3HAHUU https://m.edsoo.ru/
00ad9ch2
50 KonTponpHas padora Ne3 mo bubnmoreka



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Teme "OCHOBHBIE KJIaCChl HEOP- HOK
raHUYECKUX coeauHEeHUNH" https://m.edsoo.ru/
00ad9ela
[lepBble MOMBITKH KJ1acCH(H- bubnmnoreka
51 KAl XUMHUYECKUX 3JIEMEHTOB. HOK
IlonsATHE O rpynmax cXOIHbIX https://m.edsoo.ru/
3JIEMEHTOB 00ad9ffa
IIepnonnueckuit 3akoH u Ile- bubnmnoreka
50 puoauyecKas CuCTeMa XUMH- LHOK
yeckux 35ieMeHToB 1. 1. MeH- https://m.edsoo.ru/
nierneeBa 00ada52c
bubnmnoreka
OK
53 [lepuopl, TpynIIbl, MOATPYIIILI Ifitps: 1im.edsoo.ru/
00ada52c
bubnmnoreka
54 Crpoenue atomoB. CocTas IHOK
aTOMHBIX snep. M3oTomnbl https://m.edsoo.ru/
00ada342
CtpoeHue 31eKTPOHHBIX 000- bubnmnoreka
55 JIOYEK aTOMOB 2J1eMEHTOB [le- HOK
puoanueckoi cucremst . 1. https://m.edsoo.ru/
Menneneena 00ada6bc
XapaKkTepUCTUKA XUMUYECKOTO bubnmnoreka
56 9JICMEHTA 10 €T0 ITOJI0KCHHIO B HOK
ITepunonnueckoii cucreme /1. U. https://m.edsoo.ru/
Meneneesa 00ada824
57 3nauenue [lepuoauueckoro 3a- bubnmoreka
KOHA JUIsl Pa3BUTHS HAYKU U HOK



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

npaktuku. J[. 1. Mennenees —

https://m.edsoo.ru/

Y4EHBIH, ITearor U rpaxJaaHuH 00ada96e
DIEeKTPOOTPULIATETLHOCTh Bubmiorexa
1HOK
58 aTOMOB XMMHUYECKUX
S EMEHTOR https://m.edsoo.ru/
00adaab8
Bbubmanoreka
59 HMonHas xumudeckas CBA3b HOK
https://m.edsoo.ru/
00adac34
Bubmanoreka
60 KoBanentHas nosnsipnast IHOK
XUMHUYECKASA CBI3b https://m.edsoo.ru/
00adaab8
Bubmanoreka
61 KoBanientnast nenomnsipas HOK
XUMHUYECKas CBA3b https://m.edsoo.ru/
00adaabh9
Bubmanoreka
62 Crernedb OKUCIIEHUS HOK
https://m.edsoo.ru/
00adae28
Bbubanoreka
63 OKUCIUTEIHLHO- LIOK
BOCCTaHOBUTEJIBHBIE PEAKIINH https://m.edsoo.ru/
00adb076
Bbubanoreka
64 OKUCIUTEN U LIOK

BOCCTaAaHOBHTCIIN

https://m.edsoo.ru/
00adbh076



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

Kontponbnas padota Ne4 o

Bubnnoreka

65 teme «CTpoeHue aroma. 1 LOK
- https://m.edsoo.ru/
MMHUYECKAS CBA3bY 00adb486
Bubnuoreka
66 PesepBHbIil ypok. O600meHE 1 HOK
U CUCTeMAaTu3alus 3HaHu! https://m.edsoo.ru/
00adb33c
bubanoreka
67 PesepBHrlil ypok. O600meHme 1 IHOK
U CUCTEMAaTU3alys 3SHaAaHUH https://m.edsoo.ru/
00ad9chb?
bubanoreka
68 PesepBHrlil ypok. O60o01IeH1e 1 ILHOK
U CHUCTEMaTHU3alus 3HaHUN https://m.edsoo.ru/
ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME



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

9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnuyeckue
n/n Bcero H3yuyeHusi ~ o0pa3oBaTe/IbH
padoThI padoThI
ble pecypchl
ITepuonnueckuii 3akoH. Ile- bubanoreka
1 puoauyeckas cucreMa Xu- 1 IHOK
Mu4eckux 3jaeMeHToB /l. M. https://m.edsoo.ru/
Menneneena 00adb59e
3aKOHOMEPHOCTHU B U3MEHE- bubnuorexa
2 HUU CBOMCTB XMMHYECKHUX 1 IHOK
3JIEMEHTOB TIEPBBIX TPEX Iie- https://m.edsoo.ru/
proI0B 00adb6b6
bubnuorexa
Knaccudukarmms 1 HomeH- 1IOK
3 KJIaTypa HEOPraHUIECKIX 1
P P https://m.edsoo.ru/
B TB
euee 00adb7e2
. bubnmoreka
Buasr xumuyeckoit cBs3U U
4 THUTIB KPUCTAJUTMUECKHUX Pe- 1 HOK
" https://m.edsoo.ru/
IETOK
oo 00adbact
KonTponbnas pabora Nel no
5 teme «IloBTOpeHue u yrimyo- 1 1
JIEHUE 3HAHUI OCHOBHBIX
pa3zienoB Kypca 8 Kiaccay
Knaccudukanus xummuye- bubnmoreka
6 CKHX PEaKIUi 10 pa3ind- 1 HOK
HBIM IIPU3HAKaM https://m.edsoo.ru/



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

00adbch0

[TonsaTHEe 0 CKOPOCTH XUMHU- bubnuoreka
7 yeckou peakuuu. [lonsarue o IHOK
TOMOT€HHBIX U T€TepOreH- https://m.edsoo.ru/
HBIX PEAKLHUAX 00adbe9a
IlousTie 0 XUMHYECKOM
paBHOBecuu. DaKTOPHI, BIIH- bubnuoreka
8 SIFOIIME Ha CKOPOCTh XUMMU- IHOK
YECKOM peaKlnu U MOJIOMKE- https://m.edsoo.ru/
HHUE XUMHUYECKOTO pPaBHOBE- 00adc28c
cus
bubnuoreka
OKHUCIUTENILHO-
LHOK
9 BOCCTAHOBUTEIHLHBIE
https://m.edsoo.ru/
peakiiu OOadcade
. bubmunoreka
Teopust 3NEKTPOIUTHUECKON
HOK
10 nuccoranuu. CUiibHbIE U
AGLIE SIEKTDO https://m.edsoo.ru/
BI€ DIIEKTPOJIUTEI
o1 p 00adcd68
bubnuoreka
OK
11 HonHble ypaBHEHUS peaKInii 1
yp p https://m.edsoo.ru/
00add448
XUMHYECKHE CBOUCTBA KHC- Bubnuoreka
12 JIOT ¥ OCHOBaHMM B CBETE IHOK
[IPECTABIIEHUNA 00 DIIEKTPO- https://m.edsoo.ru/
p TP
JIMTUYECKON TUCCOITNAITNHT 00add5d8
13 XuMHUYECKue CBONUCTBA CO- bubnuorexa
JIel B CBETE MPEICTABICHUN [HOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

00 3JIEKTPOIUTUYECKON JTUC-

https://m.edsoo.ru/

bubnuoreka
. LHOK
14 IT e e e
OFSITHE O ThapOIse coien https://m.edsoo.ru/
00add9od4
bubmnnoreka
O06o06mIcHNE U IHOK
15 .
cHCTeMaTH3amus 3HaHUuH https://m.edsoo.ru/
00addd12
[IpakTrueckas padora Ne 1. bubmorexa
16 «Pemienune sxcnepruMeH- HOK
https://m.edsoo.ru/
TaJIbHBIX 32729 00addbfa
Konrtponsnas padora Ne2 o bubnmnoreka
TeMe «DIIEKTPOIUTHIECKAS HOK
17
Jucconyanusa. XuMHUYeCKue https://m.edsoo.ru/
peaKIuu B pacTBOPAX» 00addec0
bubnuoreka
OO61as xapakTepucTrKa ra-
. HOK
18 JIOT€HOB. XMHYECKHE CBO-
https://m.edsoo.ru/
CTBa Ha IIpUMEpPE XJIopa 00addfe?
Xnopoogopon. ComnsiHast Bubnuoreka
19 KHCJI0Ta, XUMHYECKHUE CBOM- HOK
CTBa, OJIyYeHHUE, IPUMEHE- https://m.edsoo.ru/
HHE 00ade104
[TpakTrueckas padota Ne 2 bubnmnoreka
20 o teme «Ilomyuenue cosns- HOK

HOM KUCJIOTHI, U3y4YCHUE €€

https://m.edsoo.ru/



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

CBOUCTB»

00ade348

21

22

23

24

25

26

Brruuciienus no ypaBHEHU-
M XUMUYECKUX PEAKLIHM,
€CJIIM OJIMH W3 PEareHTOB JaH
B U30BITKE

OO61as xapakTepuCcTHKa
anemeHToB VIA-rpynms

AnnotponHsie Moauduka-
uu cepel. Haxoxaenue ce-
pBI U €€ COeTMHEHUN B TIPU-
pone. XuMHU4EeCKHE CBOMCTBA
cepbl

CepoBoaopo1, CTpOEHHUE,
(1)I/ISI/I‘~I€CKI/I€ U XUMHUYCCKHUC
CBOMCTBA

Oxcupel cepsl. CepHast KUC-
J0Ta, pu3nYecKre u XuMu-
YEeCKHE CBOMCTBA, IPUMEHE-
HUE

XUMHUYECKUE PEaKIUH, Je-
JKalue B OCHOBE MPOMBIIII-
JICHHOTO CIIOoco0a MoTy4eHUs
CEpPHOM KUCIIOTBHI.
XUMHUYECKOE 3arps3HEHNE
OKPYXaIoIIeH Cpeabl
COETUHEHUSIMU CEpBI

Bubmnoreka
LHOK
https://m.edsoo.ru/
00ade488

bubnuoreka
LHOK
https://m.edsoo.ru/
0Oade64a

bubnuoreka
IHOK
https://m.edsoo.ru/
00ade64a

bubnunoreka
HOK
https://m.edsoo.ru/
00ade802

bubnuoreka
HOK
https://m.edsoo.ru/
00adea28

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

Bubnuoreka

97 Brrunciienue MaccoBoit 1011 HOK
BBIX0/1a IIPOYKTA PEAKLIUH https://m.edsoo.ru/
00adec8a
OO0mast xapaKTepUCTHKA
Bbubanoreka
351eMEHTOB V A-Ipynibl.
LHOK
28 A3oT, pacpocTpaHEHHUE B
Hpupoe, hHsMecKIe 1 X1 https://m.edsoo.ru/
PHpOZE, N 00adeeab
MUYECKHUE CBOICTBA
bubanoreka
AmMMuak, ero pu3ndecKue u
" LHOK
29 XAMHUYECKHE CBOMCTBA, I10-
e —— https://m.edsoo.ru/
Y p 00adf004
bubmanoreka
[TpakTtuyeckas padora Ne 3
HOK
30 no teMe «Ilomydyenne aMmmu-
aKa, U3y4YEeHHE €T0 CBOMCTBY» https://m.edsoo.ru/
- 13y 00adf180
. bubnunorexa
A3oTHas KucioTa, e€ husu-
. HOK
31 YeCKHE U XUMHUYECKUE CBOM-
crBa https://m.edsoo.ru/
00adf306
Hcnonb30BaHne HUTPATOB U
coJiell aMMOHUS B KaUECTBE Bubnuoreka
32 MUHEPATBHBIX Y100pEHUI. ILTOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/
OKpYXaIOIIe Cpeabl 00adf518
COEIUHEHUSAMH a30Ta
bubnuoreka
docdhop. Oxenn dhochopa
33 dop (ocdop 110K

(V) 1 pochophas kucora,

https://m.edsoo.ru/



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

¢u3nueckre 1 XUMHYECKHIE
CBOMCTBA, MOJy4YCHHUE

00adf68a

Hcnons3oBanue pochatos B

bubnuorexa
KaueCTBE MHUHEPATBHBIX oK
34 ya00OpeHuid. 3arps3HeHue E{tps 1m.eds00.ru/
IPUPOIHON CPEIbI 00a d%cZO. '
dbocdaramu
bubnuorexa
Yrnepon, pacpocTpaHeHue OK
35 B IIpupo/ie, GU3NIecKue u Ifitps 1im.edsoo.ru/
XMMUYECKHE CBONCTBA 00a d]; d9c. '
Oxkcunsl yraepoaa, ux pusu-
. bubnuoreka
YECKUE M XUMUICCKUE CBOM- OK
36 CTBa. DKOJIOTHYECKHUE TIPO- ]h_F[t 1Im.eds00.ru/
s://m.edso00.ru
0JIEMBI, CBA3aHHBIE C OKCH- 002 dfebe
noMm yrirepoaa (1V)
bubnmnoreka
37 VYronbHas KucnorTa u €€ conu ﬂgi Im.edsoo.ru/
00ae006¢
[IpakTuueckas padora Ne 4 bubnmnoreka
38 no teme "Iloyuenue yrie- [HOK
kucioro raza. KauectseHHast https://m.edsoo.ru/
peakius Ha KapOoHaT-uoH" 00ae027e
IIepBoHavasbHBIE TOHATUSA bubnmnoreka
39 00 OpraHM4ecKHX BEIECTBAX HOK
KakK O COCUHEHMAX YIIepo- https://m.edsoo.ru/
na 00ae054¢e
40 Kpemnuii u ero coenuuenus bubnmoreka



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

1HOK
https://m.edsoo.ru/

00ae080a
[IpakTuueckas padora Ne 5.
bubmnoreka
Pewenne skcnepuMeHTab-
LHOK
41 HBIX 3a1a4 1o TeMe «Bax-
HelIe HeEMETaUIBl U UX CO https://m.edsoo.1u/
00ae0bf2
€IMHEHM»
bubmnorexa
KonTponbnas paborta Ne3 no OK
42 TeMe «BakHeiiline HeMe- 1
TAJJIBI M UX COEIMHEHMSD https://m.edsoo.n/
s 00ae0e18
OO01as xapakTepucTUKa Xu-
MHYECKUX DJIEMEHTOB — Me-
bubnunoreka
TaoB. MeTtanandeckas
HOK
43 CBSI3b M METaJNINYecKasi KpH-
R — https://m.edsoo.ru/
pEIICTRA. 00ae103e
dusnyeckue cBOHCTBA
METAJIOB
XuUMHUYECKHE CBOMCTBA Me- Bubaunoreka
44 TaJUIOB. DIJIEKTPOXUMHUYE- LIOK
CKM psAJl HAIIPSKECHUN Me- https://m.edsoo.ru/
TaJLJIOB 00ael156
O61mue crnocoOb! MOTyYeHUs
MeraioB. Criasel. Berunc- Bubanoreka
45 JICHMS 110 YPABHCHMSIM XH- 1HOK
MUYECKHUX PEAKLUH, ECIIU https://m.edsoo.ru/
OJIMH U3 PEareHTOB COJIep- 00ael156

KHUT MIPUMECH



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Bubnuoreka

46 [TonsTue o xoppo3uu HOK
METaJUIOB https://m.edsoo.ru/
00ae1278
bubnmoreka
HOK
47 [{emounHbIC METAIITBI https://m.edsoo.ru/
00ae14b2
bubnuorexa
48 OKcuabl U TUAPOKCHIBI HOK
HATpUs U Kaaus https://m.edsoo.ru/
00ae14b2
bubnuortexa
49 [IlenoyHO3eMeNbHbIE METa- HOK
JIbI — KaJIbIIUA U MarHui https://m.edsoo.ru/
00ae15e8
bubnmnoreka
Baxnenmue coenHeHus HOK
50
KaJIbLIUS https://m.edsoo.ru/
00ae15e8
51 O6o061enne u
cucTeMaTtu3anus 3HaHU
bubnuorexa
59 JKéctkocTh BOJBI M CITOCOOBI IHOK
€€ ycTpaHeHus https://m.edsoo.ru/
002e1886
bubnuortexa
[IpaxTuyeckas padora Ne 6
53 1o TeMe "YKECTKOCTh BOILI U HOK

METO/IbI €€ yCTpaHeHus "

https://m.edsoo.ru/
00aelae8
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8

Bubnuoreka

. HOK
54 Amo
HHEOMIHHH https://m.edsoo.ru/
00aelc64
bubnuoreka
55 AMdoTepHbIE CBOMCTBA OK- IHOK
CUJa U THIPOKCUIA https://m.edsoo.ru/
00aelc64
bubmnoreka
IHOK
56 Keneso
https://m.edsoo.ru/
00aeld86
bubmnorexa
OKcuabl, THAPOKCUIBI U CO- HOK
57
mm xene3a (1) u xenesa (1) https://m.edso00.ru/
00ae35e6
58 O06o06mIeH e U
CHCTEeMAaTH3aI1s 3HAaHUU
[TpakTnyeckas padora Ne 7.
bubmunoreka
Pemienne skcnepumeHTalb-
59 HBIX 3aJa4 1o TeMe «Bax- HOK
. https://m.edsoo.ru/
HEHIIMe METaJlIIBl U X CO- 00ae3de8
E€IMHEHMS»
Brruucnenus no ypaBHeHHU-
AM XUMUYECKUX PEAKLIHM, bubnuorexa
60 €CJIIM OUH U3 PCarcHTOB JaH LHOK
B U30BITKE WU CO/IEPIKUT https://m.edsoo.ru/
npumMecH. Beruucienust 00ael750

MacCOBOH JOJIM BBIXOIa



https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

IPOJYKTa peakLuu

0O0001EeHuEe 1

61 CUCTEMAaTHU3alMs 3HAHU N
Kontponbnas pabora Ne4 mo
62 TeMme «BakHeme MeTabl
1 UX COCAUHCHHS
bubnmmoreka
BemectBa 1 MmaTepuainsl B
63 MTOBCEHEBHOM KU3HH YeJI0- HOK
https://m.edsoo.ru/
BeKa 00ae3f50
bubnmmoreka
64 XHUMHYECKOE 3arps3HEHNE LIOK
OKPY’KaOIIEeH cpeibl https://m.edsoo.ru/
00ae4270
bubnmoreka
65 Ponp xumuu B pelieHuu HOK
9KOJIOTUYECKUX MPOoOIIeM https://m.edsoo.ru/
00ae4270
PesepBusiit ypok. O60011e- EI/(I;JSHOTeKa
66 HI/IE W CUCTEMaTH3aIus 3Ha- htps://m.edsoo.ru/
i 00ae0d0a
. bubnuoreka
Peseprubriit ypok. O600111€e- 10K
67 HI/IE W CUCTEMaTH3aIus 3Ha- htps://m.edsoo.ru/
i 00adb33c
PesepBHblit ypok. O600111€- bubnuoteka
68 HUE U CUCTEMaTHU3aIlMs 3Ha- HOK

HUH

https://m.edsoo.ru/



https://m.edsoo.ru/00ae3f50
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https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

} 00ad9ch?2

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 08 4 !


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







