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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl COCTaB-
JIeHA Ha OCHOBE TPeOOBaHUI K pe3yIbTaTaM OCBOCHUSI OCHOBHOUW 00pa30BaTEIHbHON
IporpamMMbl OCHOBHOI0 o011ero odpaszoBanus, npeacrasieHHbix B @PI'OC 000, a
Tak)ke Ha OCHOBE (efiepalibHON padoydelt mporpaMMbl BOCIIUTaHUS U C YYETOM KOH-
HEMIUY TPernoaBanrs yueOHOTo npeaMera « XUMUs» B 00pa3oBaTelIbHbIX OpraHu-
3aiusax Poccuiickon ®@enepanumu.

[Iporpamma 1o xuMuu 1a€t NpeaCTaBIECHUE O LENAX, OOLIEH cTpaTeruu 00y-
YEeHHsI, BOCIIUTAHUS U Pa3BUTHUSI OOYYAIOIIMUXCS CPECTBAMHU yu4eOHOTO MpeaAMeTa,
YCTaHABIIMBAET 00s3aTEIbHOE MPEIMETHOE COJEp’KaHUE, NMPEIyCMAaTPUBAET pac-
IpeleleHne ero Mo KjaaccaM M CTPYKTYPHUpPOBAaHUE MO pa3fjesiaM U TeMaM Ipo-
TpaMMbI TI0 XMMHHU, ONPEIEISIET KOJMYSCTBEHHBbIE M KAa4eCTBEHHBIE XapaKTepH-
CTUKHU COJEPKaHUSI, PEKOMEHIYEMYIO IOCIIEI0BATENbHOCTh U3YYEHUSI XUMUH C YUE-
TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKH Y4E€OHOrO mpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEH O0YyYarolMXcs, ONpeAessieT BO3MOKHOCTH IperMeTa
JUIS peaju3aluu TpeOoBaHU K pe3yibTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON
IporpamMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMN K
pe3ynbraTtaM o0y4eHHs XMMUU Ha yPOBHE IeJIei U3yueHHs MpeIMeTa U OCHOBHBIX
BHJIOB YUCOHO-TT03HABATEIIBHOM JICITEIFHOCTH 00YJarOIerocs 10 OCBOCHUIO y4eo-
HOTO COJIEP>KAHMS.

3HaHWe XUMUU CIY>KUT OCHOBOM 1isl (GOPMHUPOBAHUS MUPOBO33pEHUS 00yUa-
IOLLErocs, €ro NPeJCTaBICHUN O MaTepruaJIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UT-
paroT GpopMHUpyeMble XUMHUEH TPECTABICHUS O B3aMMOIIPEBPALEHUSIX YHEPTUH U
00 3BOJIIOILIMY BEIIECTB B IPUPO/IE, O MYTAX PEIICHUs IT100aIbHBIX MPOOIEM yCTOM-
YUBOI'0 PAa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SJHEPTETUYECKOM, ITUIIIEBOU U IKOJIO-
rUYECKOr 0e30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyeHne xumuu:

CHOCOOCTBYET peau3allii BO3MOXKHOCTEH Ui caMOpa3BUTUSL U (pOPMUPOBa-
HUS KYJIbTYPhI JIMYHOCTH, €€ 001Iel 1 (yHKIIMOHATIFHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B (pOpMHpPOBAHNE MBILUICHUS U TBOPYECKUX CIIOCOOHOCTEM 00y-
YarOUIUXCsl, HABBIKOB X CaMOCTOSITEIbHON y4eOHOM JEsITeNIbHOCTH, IKCIIEPUMEH-
TaTbHBIX W WCCIEAOBATEIBCKUX YMEHHH, HEOOXOAMMBIX KaK B IOBCEIHEBHOM
U3HU, TaK U B IPO(PECCUOHAIBHON 1eATEIbHOCTH;

3HAKOMHUT CO CIenu(PUKON HAYyYHOTO MBINUICHHUS, 3aKJIabIBAET OCHOBBI Iie-
JIOCTHOTO B3IJIsila HA €IMHCTBO MPHUPOJIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH 00yYarouxcs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAY4YHBIM 3HAHMM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

Jlanublie HanpaBiieHUs B 0OyYeHUU XUMHUH 00€CTIeYMBalOTCs CelupUKon co-
JIep’KaHusl y4eOHOTO MpeAMeTa, KOTOPBIHA SBIISETCS MeIarornyecku aJanTUpOBaH-
HBIM OTpa)XeHHEM 0a30BOM HAYKH XMMHUHU Ha ONPEIEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUsl OPUEHTHUPOBAH Ha
OCBOCHHE O0YYAIOIIMMUCS CUCTEMbI IEPBOHAYAIBHBIX MOHSATUN XUMUU, OCHOB He-
OpPTraHUYECKON XMMHH U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX TOHATHUN OPraHUYECKON
XUMUMU.

CtpykTypa cojiep>KaHus POrpaMMBbI 110 XUMHUH ¢(hOPMHUPOBAHA HA OCHOBE CH-
CTEMHOT0 MOAX0/a K €€ n3yueHnro. CoaepxaHnue CKIaabIBACTCA U3 CUCTEMBI ITOHS-
THW O XUMHUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU pe-
akuuu. O6e 3TH CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIUILY MOCJIENI0Ba-
TEJIHOTO PA3BUTHS 3HAHWM HAa OCHOBE TEOPETUYECKUX IPEACTABICHHU PA3HOIO
YPOBHS:

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

— Ilepnoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

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

TeopeTndeckne 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE AMITUPUYECKH MOJTy4YEH-
HBIX U OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIIEA0BATEIBHO OT OJJHOTO YPOBHS K
JPYyroMy, BBITOIHSIS (PYyHKIMU 0OBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS
Y BO3MOKHOCTEM IPAKTUYECKOTO IPUMEHEHUS U ITOJIYYEHHUs U3y4aeMbIX BELIECTB.

OcBoeHue nporpaMMel 0 XMMHUU CIOCOOCTBYET (DOPMUPOBAHMIO MTPECTABIIE-
HUS O XUMHAYECKOU COCTABIIAOLIEN HAYYHON KaPTUHBI MUPA B JIOTUKE €€ CUCTEMHON
IIPUPOJIBI, IEHHOCTHOTIO OTHOILIEHUS K HAYYHOMY 3HAHHUIO U METOJAM IIO3HAHMS B
Hayke. M3ydeHue XMMUM IPOUCXOUT C NPUBJICYCHUEM 3HAHUHN U3 paHEe U3Y4YECH-
HBIX y4eOHBIX TpeaMeToB: «OKpyxaromuii Mup», «buosorus. 5—7 knacce» u «du-
3UKa. 7 KJIacey.

[Ipu M3yyeHun XUMUU MPOUCXOAUT (HOPMHUPOBAHHME 3HAHUNA OCHOB XHMMHUYE-
CKOM HayKH Kak 00JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOMN AesITelNb-
HOCTH YeJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a/1a4ya y4ueO-
HOTO MpEeAMETa COCTOUT B ((OPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — BaX-
HeHmmX (aKTOB, MOHSTHM, 3aKOHOB M TEOPETHUYECKHX MOJOKEHUM, JTOCTYMHBIX
00001IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, I3bIKa HayKu, B IPUOOIIICHUH K Hayy-
HBIM METOJIaM TO3HaHUs MPU U3yUYEHUH BEIIECTB U XUMHUYECKUX peakuui, B (op-



MUPOBAHUU U PA3BUTUU MTO3HABATEIbHBIX YMEHUN U UX IPUMEHEHUU B y4E€OHO-TIO-
3HABaTEJIbHOU U Y4eOHO-HCCIIE0BATEIbCKOM IEATEIbHOCTH, OCBOCHUH MTPABIII 0€3-
OITACHOTO OOpaIeHus C BEMIECTBAMHU B IMIOBCETHEBHON KU3HHU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl BaXKHOE
3HAaYEHUE MPUOOPENH TaKHE 11eJ1, KaK:

— (hopMupoBaHUE UHTEIUICKTYALHO PA3BUTON JTUIHOCTH, TOTOBOW K CaMO00-
Pa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO PEIICHUH, CIOCO0-
HOM a1anTUPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBUSIM KU3HU;

— HaIpaBJICHHOCTh OOYYEHHs] Ha CHCTEMaTHYecKoe MpHUoOIIeHue 0o0ydyaro-
HIMXCS K CAMOCTOATEIBHOM MMO3HABATEIbHON JI€ATEIbHOCTH, HAYYHBIM METO/IaM T10-
3HaHUsA, POPMUPYIOIIUM MOTUBAIIUIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecredeHne yCloBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITa PAa3HOOOPA3HON NEATEILHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIIIOUEBBIX
HAaBBIKOB (KJIIOUEBBIX KOMIIETCHIINH ), UMEIOIIUX YHUBEPCATbHOE 3HAUEHHUE JIsI Pa3-
JIMYHBIX BUIOB JACSATEILHOCTH;

— (hopmupoBanue oOuiel PyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOM TpaMoT-
HOCTH, B TOM YHCJI€ YMEHUN OOBACHSTH U OLIEHUBATH SIBJICHUS OKPY>KaIOIEeT0 MUpPa,
WCIIOJIB3YSI 3HAHUSI U OTIBIT, MOJYYEHHBIE IPU U3YUCHUU XUMUU, TPUMEHSITh UX NPU
pelieHru NpooJieM B MOBCETHEBHON KU3HU U TPYJIOBOM JCSITEIBHOCTH;

— (opmupoBaHue y 00y4aromuXCsl TYMaHUCTHUYECKUX OTHOIICHHM, TTOHUMA-
HUS [IEHHOCTU XMUMHUYECKUX 3HAHUU JUIsl BHIPAOOTKU IKOJOTHYECKHU IeJIecoo0pas-
HOTO TIOBEJICHUSI B OBITY M TPYJOBOW NIEATETLHOCTH B IIEJISAX COXPAHEHUS CBOETO
3I0POBbS M OKPYIKAOIIEH IPUPOJHON CPEMBI;

— pa3BUTHE MOTUBAIMU K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CaMO-
BOCITUTAHUIO HA OCHOBE YCBOCHHUS OOIICUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUJIS U HAMPABJICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO6m1ee yncao 4acoB, OTBEIEHHBIX JIJISI U3YYEHUS XUMUU Ha YPOBHE OCHOBHOTO
oOmrero oopasoBanusi, coctanisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B He-
nenro), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B KM3HU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTBa. OU3NUYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE Be-
niectB. [loHsiTHE 0 MeTONAaX MO3HAHUS B XUMUU. YuCThIe BemecTBa U cmecu. Crio-
COOBI pa3/ieNieHus: CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHYECKHE 3J€MEHTbl. CHMBOJIBI XUMHUYECKUX DJIE-
MeHTOB. IIpocThie 1 coKHbIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudgeckas hopmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHTENbHAsE aToOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOT0 3JIEMEHTA B COEIUHEHHH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MaccChl M YUCJa CTPYKTYPHBIX €UHUIL BelecTBa. Pacu€Tsl mo hopMynam xumuue-
CKUX COCIUHCHUMU.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aK0H COXpaHEHHS MacChl BEIECTB. XUMUYecKkue ypaBHeHus. Kinaccudukarus xu-
MUYECKHUX peaKuui (COeIMHEHNUs, Pa3I0KEHUsI, 3aMEIICHUs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYJOBAaHUEM, U3YUEHUE U OIMMCAHUE
(bu3MYeCKuX CBOMCTB 00pa3Il0oB HEOPTaHWYECKUX BEIIECTB, HAOIIOACHHE (Pu3nye-
CKkMX (TUTaBJIEHUE BOCKA, TasHUE JIbJa, paCTUpPAHUE caxapa B CTYIKE, KUIEHUE U
KOHJICHCAITUsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE METHON MpPO-
BOJIOKH, B3aUMOJICCTBUE MeJla C KHCJIOTOW) SIBIIEHWM, HAOII0OJIeHNE U OMUCaHUE
MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX PEaKIui (pas3lioKeHHe caxapa, B3auMOJIei-
CTBUE CEPHOM KUCIOTHI C XJOPUIAOM Oapusi, pazioxkeHue ruapokcuaa meau (1) npu
HarpeBaHUM, B3aMMOJICHCTBUE kele3a ¢ pacTBopoM coyid meau (1), uzyuenue cro-
coOOB pa3lieJIeHUs1 CMECeil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE, BhIIApUBAHUE,
JTUCTUIUIALINSL, XpoMaTorpadus, TPOBEICHUE OUUCTKH MOBAPEHHOM COJH, HAOIIO 1e-
HUE€ U ONKCAHUE PE3YyJbTAaTOB MPOBEACHUS OMbITA, ULIFOCTPUPYIOUIETO 3aKOH CO-
XpaHEHUs] MacChl, CO3JJaHuE MOJieNIel MOJIEKYJT (IIapOCTEP>KHEBBIX).

Ba:kHeiimue npeacTaBuTe I HEOPraHNYECKUX BellECTB

Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U IpocToe Be-
miecTBo. Haxoxxaenue kuciaopoaa B mpupoe, GUu3nvIecKkue u XUMUIECKHEe CBOMCTRA
(peakiuu ropenust). Oxcunsl. [Ipumenenne kucaopoaa. CriocoObl MOTyUeHUS KUC-
Jopoja B Jab0paTOpuu M MPOMBINLIEHHOCTH. KpyroBopoTt kuciopoja B mpupoe.
O30H — a;mIoTponHas MoAu(pUKaAIUs KUCIOPOa.
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TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U IHAOTEPMHUUECKHE peaKkiuu. TOMIMBO: yrojib U METaH. 3arpsi3HEHUE BO3-
nyXa, yCUJIEHHEe MapHUKOBOTo 3 PekTa, pa3pynieHue 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

MoutsipHbIil 00BEM ra30B. Pacy€Thl M0 XUMUYECKUM YPABHEHUSM.

dusunyeckue cBorcTBa BoAbl. Boxa kak pactBopurens. PactBopsl. HacklmeH-
HbIE M HEHACBILLICHHBIE PaCTBOPBL. PacTBOprMOCTH BEHIECTB B BoAe. MaccoBas 101
BEILIECTBA B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOJbl. OcHOBaHuA. Poib pacTBOpoB
B IIPUPOJIC U B KU3HU YesioBeKa. KpyroBopoT BObI B pUpo/ie. 3arpsi3HEHUE MPH-
poaHbIX BoA. OXpaHa M OYKCTKA IPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB: COJIe0Opa3yrolire (OCHOBHBIE, KUCIOTHBIC, aM(POTEpHBIC) U HECOJIe00pa-
syromue. Homenknarypa okcuioB. @usnyeckue 1 XMMUYECKUE CBOMCTBA OKCUIOB.
[lony4deHnne OKCUIOB.

OcHoBanus. Knaccudukanus ocHOBaHUM: MIENOYN U HEPACTBOPUMBIE OCHOBA-
Hus. HomeHnknatypa ocHoBaHuM. PU3HMYECKUE U XUMUYECKHE CBOMCTBA OCHOBAHMUM.
[TosrydeHne oCHOBaHUI.

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

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

['eHeTnyeckas CBsI3b MEXIY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENIEIICHHE COAEpKaHUsl KUCIOpOoAa B BO3yXe, MOIYUYEHHE,
coOupaHue, pacro3HaBaHKUE U NU3yYCHHE CBOMCTB KUCIIOPOa, HaOII0ICHUE B3aUMO-
JIEWCTBUS BEILECTB C KUCIOPOJOM U YCIIOBUSI BOBHUKHOBEHHUSI U TIPEKPAICHUSI TO-
peHus (moxapa), O3HaKOMJIEHHE ¢ 00pa3aMy OKCHI0B U ONTMCAHUE UX CBOMCTB, MO-
JydeHue, coOupaHue, paclo3HaBaHWE U M3y4YeHHE CBOMCTB BOJOpojaa (TOpEHHE),
B3auMojeiicTBre Bogopoa ¢ okcuaom meau (1) (Bo3MoKHO UCTIOIL30BaHKUE BUEO-
MaTepHuayioB), HAOIIOACHHE 00Pa3I[OB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEI0BA-
HUE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PAa3IMYHON pacTBOPUMOCTHIO, TIPUTO-
TOBJIEHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOU JOJIEW PACTBOPEHHOTO BELIECTBA,
B3aMMO/ICHCTBUE BOJBI C METAITIAMU (HAaTPUEM U KalbleM) (BO3MOKHO HUCIIOJIb30-
BaHNE BUJICOMATEPHAIIOB), UCCIIEIOBAaHUE 00PA3I[0B HEOPTAaHNYECKUX BEIIECTB pPa3-
JUYHBIX KJIACCOB, HAOMIOACHIE U3MEHEHHS OKPACKU HHIUKATOPOB B pACTBOPAX KUC-
JIOT W 11IesIoueH, u3yueHue Bzaumoaeictaus okcuaa meau (11) ¢ pactBopom cepHoit
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KHUCJIOTBI, KACIIOT C METAJUIAMU, PEAKLIUN HEUTPAIN3aLNH, IOJIyYCHUE HEPACTBOPH-
MBIX OCHOBAaHHH, BBITECHEHUE OJTHOTO METAJIJIA IPYTUM U3 PACTBOPA COJIU, PEIIEHUE
JKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeEME « BaxKHENIIINE KI1aCChl HEOPTaHUYECKUX COEIH-
HEHUIN.

IMepuoauueckuii 3akoH U [lepuoanyeckasi cucreMa XUMHYECKHUX IJIEMEH-
ToB /. . MenneneeBa. CtpoeHue aroMoB. XUMH4YeCKas CBA3b. OKHCIN-
TeJIbHO-BOCCTAHOBHUTEIbHbIC PEaAKIIMHU

[IepBble MONBITKU KIaCCU(PUKALIMN XUMUYECKUX 37IeMeHTOB. [loHsaTHE 0 rpyn-
Max CXOJHBIX JIEMEHTOB (ILIEJIOYHBIE U HIEIOYHO3EMEIbHBIE METAIIIbI, TAJIOTEHBI,
WHEPTHBIE Ta3bl). DIEMEHTbI, KOTOpbIe 00pa3yioT aMm(pOTEPHbIE OKCHUJIBI U THIPOK-
CHU/IBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucteMbl xumudeckux 3neMmeHToB 1. . Menneneesa. Ilepuonst u rpynmsl. Ouszu-
YECKHI CMBICI TOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYNIIbI JJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
AIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XUMHUYECKHUX 31eMeHTOB [lepuonnye-
ckoit cucreMmsl /1. 1. MenaeneeBa. XapakTepUCTUKA XUMUYECKOT'0 3JIEMEHTA I10 €ro
nonoxxeHuro B [lepuogmueckon cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, Me€-
TAJTAYECKUX U HEMETAUTMYECKUX CBOMCTB IO TPYIIaM U MEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB I pa3BUTHs HAyKu U npakTuku. [. 1. MenneneeB — yu€Hbli U rpax-
JTaHVH.

Xumudeckas cBs3b. KoBaneHTHas (MosipHas U HETOJSIPHAs ) CBSI3b. DJIEKTPO-
OTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. IIpo-
1€CChl OKUCIICHHS U BOCCTaHOBJICHHS. OKHCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3IoB BEIIECTB METAIIJIOB U HEMETAJJIOB, B3aUMOJICUCTBUE TU/I-
pPOKCH/JIa IIMHKA C pACTBOPAMHM KUCJIOT U IIEJI0UYEH, TPOBEICHUE OMBITOB, UILTKOCTPH-
PYIOIIMX MPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX peakiuil (rOpeHue, peak-
AU PA3JIOKEHUS, COCTUHEHHS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3EH MPU W3YYEHUH XMMHUHU B § KJIacce OCy-
MIECTBIISICTCS. Y€pe3 UCTOIh30BAHNE KaK OOIINX €CTECTBEHHO--HAYYHBIX MOHSITHH,
TaK W TOHSTHM, SBJISIOIIMXCA CHUCTEMHBIMMU JUI OTHEIBHBIX MPEAMETOB €CTe-
CTBEHHO--HAy4YHOI'O IIUKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHSTHSI: HAYYHBIN (paKT, TUMOTE3a, TEOPHs,
3aKOH, aHAJIN3, CUHTE3, KIacCU(UKAIHS, TIEPUOANIHOCTh, HAOIIOICHHUE, IKCTICPHU-
MEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIETh, SIBIICHHE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUYECKUM 3apsi]l, BEIIECTBO, TEJI0, 00BEM, arpe-
raTHOE COCTOSIHHE BEIIECTBA, ra3, (M3MYECKUE BEIMYUHBI, CAMHUIIBI M3MEPEHUS,
KOCMOC, IJIaHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepnognuecknii 3akoH. Ilepuoanueckasi cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHU-
YECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIUs, KaJbIUI U UX COCIUHCHUUN B
COOTBETCTBHHU C TIOJIOKEHUEM 3JIeMeHTOB B [leproinueckoil cucteMe u CTpOSHUEM
UX aTOMOB.

CrtpoeHue BelecTBa: BUIbl XUMUYECKOW CBSI3U. THUIIBI KPUCTAJUIMYECKUX pe-
HIETOK, 3aBUCUMOCTb CBOVMCTB BEIIECTBA OT THIA KPUCTAIUIMYECKOUN PEMIETKY U BUJIA
XAMHUYECKOM CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccaM HEOPraHUYECKUX COE/IH-
HEHHI, TEHETUYECKas CBSI3b HEOPraHMUECKUX BEILIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
Y COCTaBY YUYaCTBYIOIIUX B PEAKIIMK BEIIECTB, MO TeIIOBOMY A (ekTy, o u3MeHe-
HUIO CTETICHEN OKUCICHUS] XUMUUYECKUX AJIEMEHTOB, 10 00PAaTUMOCTH, MO y4aCTHIO
Karanm3aTtopa). JK30- U dHAOTEPMUUYECKUE PEAKIMU, TEPMOXHUMHYECKUE YpaBHE-
HUSL.

[ToHsiTHE O CKOPOCTH XUMUYECKOHM peakuuu. [loHsTre 06 oOpaTUMBIX U HEOO-
paTUMBIX XUMUYECKUX peakiusx. [[OHsITHE O TOMOTeHHBIX U IeTePOTeHHBIX pPeak-
uusax. [Torstue o karanuse. [loHdaTe 0 xumMuueckom paBHOBeCUH. DAKTOPHI, BIIHS-
IOIIIME Ha CKOPOCTh XMMUYECKOU PEAKIINU U MOJ0KEHUE XUMUYECKOTO0 PABHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTEILHBIC PEAKITUH, DJIEKTPOHHBIN OaTaHC OKUCITHU-
TEJIbHO-BOCCTAHOBUTEIBHON peakiuu. CocTaBieHHWE YpaBHEHUN OKHUCIUTEIBHO--
BOCCTAHOBUTEJIBHBIX PEAKIIMN C UCTIOIb30BAHUEM METO 1A YJIEKTPOHHOIO OajaHca.

Teopust FNEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJEKTPOIUTHI.
KaTtnonsl, aHnoHbsl. MexaHU3M JUCCOLUALINY BEIIECTB C PA3JIMYHBIMUA BUJAMU XH-
Mudeckoi cBs3u. CteneHp gucconuanuu. CHIIbHBIC U CTa0bIe DJIEKTPOJIHTHI.



Peakuuu nonHoro oOMeHa. Y cioBusl MPOTEKaHMs PEaKIil HOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuil. CBOKCTBA KUCIOT, OCHOBA-
HUI U COJIeH B CBETE MPEACTABICHUHN 00 AIEKTPOIIMTUUYECKON aucconuanun. Kade-
CTBEHHBIEC peaKMU Ha UOHBI. [[oHATHE O THIpONIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTAHUYECKUX BeE-
IIECTB — METAJJIOB U HEMETAIUIOB (rpaduTa 1 ajiMa3a), CIIOAKHBIX BEIIECTB (XJI0pHIa
HATpPHUs), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakluu OT BO3/ECH-
CTBUSL PA3IMYHBIX (DAKTOPOB, UCCIIEIOBAHUE DIEKTPONPOBOAHOCTH PACTBOPOB Be-
HIECTB, Mpollecca JUCCOLMAIINK KUCIIOT, IIEJI0Yel U colielt (BO3MOKHO UCTIOIh30Ba-
HUE BUJIEO MATEPUAJIOB), IPOBEJICHUE OINbBITOB, MJUTFOCTPUPYIOUIUX MPU3HAKH ITPO-
TEeKaHUs peakiuii HOHHOTO oOMeHa (00pa3oBaHME OcajiKa, BhIJICJICHUE raza, 00pa-
30BaHKE BOJIbI), OMBITOB, WILTIOCTPUPYIOIINX TPUMEPHI OKUCIUTETLHO-BOCCTAHOBH-
TEJBHBIX PeaKIui (TOpeHHe, peakluu pa3ioKeHUs, COeTUHEHUs), paclio3HaBaHUE
HEOPTaHUYECKUX BEIIECTB C MTOMOIIBIO KAYECTBECHHBIX PEAKIIMI HA MOHBI, PEIICHUE
AKCTIIEPUMEHTABHBIX 3a]1a4.

HeMmeTasibl 1 MX coeIMHEHU S

OO6mast xapakTepucTuka rajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, Xapak-
TepHBIE cTereHn okuciaeHus. CTpoeHue u Gu3nvecKue CBOMCTBA MPOCTHIX BEIIECTB
— raJioreHOB. XMMHUUYECKHE CBOMCTBA Ha MPUMEPE XJIopa (B3aUMOICHCTBUE C METall-
JaMu, HEMEeTaJUIaMH, 1ejo4yaMu). Xa0poBoaopo . CossiHas KUCI0Ta, XUMUYECKUE
CBOWCTBA, MOJIyYECHHE, MIPUMEHEHHUE. J[eCTBUE XJI0pa U XJIOPOBOAOPOA HA Opra-
HU3M 4YesloBeKka. BaxkHelime XJI0puabpl U KX HAXO0XKIECHUE B IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CtpoeHue u pusndyeckre cBOMCTBa Mpo-
CTBIX BEILECTB — KUCIOPOAA U Cepbl. AINIOTPONHbIE MOAU(PHUKALIMN KUCIOPOAa U
cepbl. XuMHu4eckue cBoicTBa cepbl. CepoBOIOpO, CTPOCHUE, PU3NIYECKUE U XUMU-
yeckue cBorcTBa. OKCUABI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHUIOB. CepHas
KHCJIOTa, PU3NYECKHE U XUMUYECKHE CBOMCTBA (00IIMe KaK MPEeACTaBUTENS Kilacca
KHUCIIOT U crienuduueckue). XUMUUYECKUE PEaKIUH, JIEKAIIUE B OCHOBE MPOMBIIII-
JIEHHOTO croco0a Moy4yeHusi cepHol KUcnoThl. [IpuMeHeHne cepHON KHCIIOTHI.
Conm cepHOM KHCIIOTHI, KaUeCTBEHHAs peakius Ha cyibdaT-uoH. Haxoxnenue
CEphI U €€ COEAUHEHUH B PUPOJIE. XMMUUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH CpeIbl
COEJIMHEHUSIMU Cepbl (KUCIOTHBIE T0KIH, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIO-
cOOBI €ro NpeOTBPAILICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC CTENIEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPUPOJIE,
bu3ndeckue u XuMrdeckue cBoiictea. KpyroBopor azora B npupojie. AMMHAK, €T0
dbu3nYecKre 1 XMMHYECKHUE CBOMCTBA, MoJlydeHue u npumeHenne. Coau aMMOHMUS,
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uX pU3NYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOICTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U cnernuduieckue). Mcnoms-
30BaHKME HUTPATOB U COJICH aMMOHUS B KAUECTBE MUHEPAIbHBIX y100peHuid. XuMu-
YEeCKOE 3arps3HEHUE OKPYKAIOIIeH Cpelbl COSUHEHUSIMU a30Ta (KUCIIOTHBIE J0-
KM, 3arpsiI3HEHUE BO3/1yXa, MOUBHI M BOJ0EMOB). dDocdop, annoTpornHbie MOAU(H-
kauuu gocdopa, puznyeckue u xumudeckue ceoictra. Oxeun pocdopa (V) u doc-
dbopHas kucioTa, GU3NYecKue U XMMHUYECKUE CBOMCTBA, MoydyeHue. Mcnonb3oBa-
Hue pocdaToB B KAUECTBE MUHEPATBHBIX YI00OPESHUI.

Oo6mas xapaktepuctuka sneMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbBIE CTENICHN OKUCIICHUS. Y TIEPO/I, AITIOTPOITHBIE MOIU(PUKALINH,
pacmpocTpaHeHHe B MPUPOAE, PU3HUecCKre U XUMUYECKHUE CBOMCTBA. AJCOpOLIHUSL.
Kpyrosoport yriepona B npupojge. OKcupl yriaeposaa, ux Gu3nyeckue U Xumuue-
CKUE CBOMCTBA, IHCTBUE HA JKUBBIE OPraHU3MBbl, IOJIy4YEHUE U IPUMEHEHUE. DKO-
JIOTUYECKHE TTPOOJIeMbl, CBsA3aHHbIE C OKcuaoM yriepoaa (1V), runoresa riodais-
HOTO MOTEIJIEHUS KIMMaTa, NapHUKOBBIN 3(PPeKkT. YronbpHas KUCI0Ta U €€ COIU, UX
dusznyeckne u XMMHYECKHE CBOMCTBA, MOMyueHUE U mpuMeHeHue. KauecTBeHHas
peakuus Ha kKapOoHaT-uoHbI. Vcronp30BaHne KapOOHATOB B OBITY, MEAUILIMHE, IIPO-
MBIIJIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

[TepBoHavyabHBIE MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yraepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupoHbIe MCTOUYHUKHU YTIIEBOJIOPOJOB (Yyrojb, MPUPOJHBIN ra3, HEedTh), MPo-
TYKTHI UX TiepepaboTku (0€H3MH), UX POJIb B OBITY U IpoMbINIeHHOCTH. [ToHSATHE O
OMOJIOTUYECKHA BaKHBIX BEIIECTBAX: JKHMpaX, Oelkax, yrieBojax — M UX pPOJH B
KU3HU YejoBeka. MaTepuaibHOE eIMHCTBO OPTraHMYECKUX MU HEOPTaHUUYECKUX CO-
e IVMHEHNN.

Kpemnuii, ero ¢pu3ndeckue 1 XMUMAYECKUE CBOMCTBA, MOJIyYSHHE U TTPUMEHE-
Hue. CoeHeHus KpeMHU B ipupoe. OOuue npeacTaBieHust 00 OKCUIE KpEMHUS
(IV) u xkpemuueBoii kucnore. CUIIMKATHI, UX UCIIOIB30BaHUE B OBITY, B MPOMBIIII-
JICHHOCTH. BaxkHeiime cTpouTenbHbIe MaTepuaibl: KEpaMHuKa, CTEKIIO, IIEMEHT, Oe-
TOH, kene300eToH. [IpodaeMbl 6€30macHOr0 UCIMOIb30BAHUS CTPOUTEIBHBIX MaTe-
pHAaJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

H3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
NIPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUI-UOHBI U HAOIIOJCHHUE MPU3HAKOB
UX MPOTEKAHMSI, ONBITHI, OTpaXkaroue GU3NIeCKue 1 XUMUYECKUE CBOMCTBA rajio-
I'€HOB U UX COEIMHEHUH (BO3MOKHO HCIIOJIb30BAHNE BUICOMATEPHAIIOB), 03HAKOM-
JeHue ¢ 00pa3laMu XJIOpUI0B (TaJIOTeHUIOB), O3HAKOMIIEHHE C 00pa3lamMu Cephl U
e€ coenuHEHUSMHU (BO3MOXKHO HCIOJB30BaHWE BHIEOMATEPUANIOB), HAOIIOICHUE
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nporecca oOyTraMBaHUS caxapa Moj AeMCTBUEM KOHIIEHTPHUPOBAHHOW CEpHOM Kuc-
JIOTHI, U3yYCHHE XUMUYECKUX CBOMCTB pa30aBIIEHHON CEPHON KHUCIOTHI, ITPOBEJIC-
HUE Ka4eCTBCHHOH peaKIuu Ha CyIb(haT-noH 1 HaOII0eHUE TIpU3HaKa e€ mpoTeKa-
HUs1, O3HAKOMJICHHE C (PU3NYECKUMH CBOMCTBAMHU a30Ta, (hochopa u ux coeJuHEHU N
(BO3MOYKHO UCTIOJIb30BAHUE BUIEOMATEPUAIIOB), 00pa3iiaMu a30THBIX U PoChHOPHBIX
yA0O0peHwUi, IoJydeHrne, COOMpaHne, paclio3HaBaHNe U U3yUEHUE CBOMCTB aMMHUaKa,
MIPOBEICHNE KAYeCTBCHHBIX PEAKIMii Ha MOH aMMOHUS U PocdaT-uoH U U3ydeHHe
MIPU3HAKOB MX MPOTEKaHUs, B3aUMOACHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHC-
JIOTHI C MEe/IbI0 (BO3MOYKHO MCIOJIb30BaHUE BUICOMATEPUAJIOB), U3yUE€HHUE MOJIENIen
KpUCTAJUIMUECKUX PEHIETOK anmasa, rpadura, pyiepeHa, O3HaKOMIIEHHUE C MPOIiec-
COM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM
MPOTUBOra3a, MojJyuyeHue, COOMpaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB yTJie-
KHCIIOTO ra3a, MPOBE/ICHNE KaueCTBEHHBIX PeaKkluii Ha KapOOHAT U CHIIMKAT-UOHBI
Y U3yYE€HHUE NPU3HAKOB UX IPOTEKAHUA, O3HAKOMJICHHUE C TPOAYKIHUEN CUIIMKATHOU
MPOMBIIIIJIEHHOCTH, PEIIEHUE YKCIEPUMEHTAIBHBIX 3a7ay Mo TeMe «BaxHeunine
HEMETAJUJIbI U UX COCTUHECHUSD.

MeTajuibl 4 UX COCAMHEHUS

OO01mmast xapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUH
uX noJioxkenus B llepuonuueckon cucreme xumuyeckux siemeHtos 1. . Menne-
JeeBa v cTpoeHus aroMoB. CTpoeHne MeTaIuoB. MeTtamndeckast CBsA3b U METAJUIN-
yecKas KpUCTAUINYECKas PEMETKA. DNEKTPOXUMUYECKUH Psil HAIPSKEHU METal-
70B. PU3NYECKHE U XUMHUYECKHE CBOMCTBA MeTAIIOB. OOI1Ie CITIOCOOBI MOTYYCHUS
MeTasuioB. [loHsITHE 0 KOPPO3UU METAIIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOP-
po3uu. CriaBbl (CTajb, YyTyH, TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY
Y IPOMBIIILJICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
saneMmeHToB /. 1. MeHneneeBa, ctpoeHne UX aTOMOB, HaxoxJaeHue B npupoje. du-
3MYECKHE U XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus u Kamusi). OKCUIbI U TUI-
POKCHUIBI HATPUA U Kaiusl. [[puMeHeHne MENOUYHBIX METAIJIOB U UX COCTUHEHUM.

[Ilenouyno3eMenbHbIE METAJUIBI MATHUM U KaJbLMM: NI0JI0KeHUE B [leproanye-
CKOM cucTtemMe XuMu4deckux syemMeHToB Jl. M. MenaeneeBa, CTpoeHHE UX aTOMOB,
HaxXOXJeHHUE B npupojie. Duzndeckue u XUMUUYECKHUE CBOMCTBA MarHusl U KaJIbIs.
Baxnelime coenMHeHUsT KaJIbLUs (OKCUM, TUAPOKCUI, conun). KECTKOCTh BOJBI U
CHOCOOBI €€ YCTpaHEHMUS.

AJtoMyHUN: TIo10)keHue B [leprondeckoil cucteMe XuMHYECKUX 3JIEMEHTOB
. Y. MenneneeBa, CTpOCHUE aTOMa, HAXOXKICHUE B nipupoae. Ouzndeckue u xu-
MUYECKHE CBONCTBA afOMUHUSA. AMGOTEpHbIE CBOWCTBA OKCHUJA M THAPOKCHIA
AJIOMUHHSL.
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Keneso: nonoxenne B [lepuoguueckon cucreme XUuMHYECKUX 3JIEMEHTOB /l.
N. Menneneesa, CTpoeHUE aTOMa, HAX0XKACHUE B ipupoae. Puzndueckue u XumMu4e-
CKHe cBoMcTBa xkene3a. Okcuasl, ruapokcuasl U conu xenesa (1) u xenesa (1), nx
COCTaB, CBOKCTBA U MOJIyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o0pa3liaMu METaJUIOB M CIUIABOB, UX (PU3MYECKUMH CBOM-
CTBaMH, U3y4YCHUE PE3yJbTATOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), OCOOEHHOCTEHN B3aMMOJICHCTBUSI OKCUAA KalblUid U HATPUS C
BOZIOM (BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HCCIEIOBAHUE CBOMCTB
MKECTKOM BOJIBI, IPOIIECCa TOPEHHUS JKelie3a B KUCIOPO 1€ (BO3MOXKHO UCTIOIb30BaHUE
BUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEaKIIMil HA MOHBI: Mar-
HUS, KaJIblKs, allfoMUHUS, ITMHKa, kene3a (1) u xxenesa (11l), menu (I1), nHabmrome-
HUE U ONKICAHUE MPOLIECCOB OKPAIIUBAHUS IIJIJAMEHH MOHAMH HATPHUSI, KAJIHS U KaJlb-
1Ms (BO3MOXKHO HMCHOJB30BaHUE BUIEOMATEPHUANIOB), UCCIEA0BaHUE aM(POTEPHBIX
CBOMCTB T'MJIPOKCH/Ia AJIIOMUHHMS U THAPOKCHUIA IIUHKA, PEIICHUE IKCTIEPUMEHTAIb-
HBIX 33J71a4 10 TeMe «BakHei1e MeTauibl U UX COCTUHEHUSD.

XHMUA ¥ OKpPY:KaUas cpeaa

BemecTBa 1 Matepuansl B MOBCEAHEBHOW KU3HU 4YeJoBeKa. be3onacHoe uc-
MOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. [lepBas momoiib mpu Xu-
MUUYECKHX 0KOTaxX M OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKawlleh cpeabl (MpeaeiabHas I0MmyCTUMAast
KOHIIeHTpaIus BemiecTs, nanee — [1JIK). Ponp xumMun B permieHnn 3KoI0ruuecKux
po0Iem.

Xumuueckuii IKcnepumenm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJUMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanuzanust MeXNpeIMETHBIX CBSI3€H MPU U3YUYEHUH XUMUH B 9 Kjacce ocy-
IIECTBIICTCS Yepe3 UCMOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHM,
TaK U TIOHSTUN, SBJSIONIMXCS CHUCTEMHBIMU IS OTACJIBHBIX MPEIMETOB €CTe-
CTBEHHO--HAy4YHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
Teopusl, aHAJIN3, CUHTE3, KI1acCU(UKAIIHS, TEPUOJUIHOCTD, HAOIIOACHUE, IKCIIEPH-
MEHT, MOJICTUPOBAHUE, U3MEPEHUE, MO/JICTb, SIBJICHUE, TapHUKOBBINA dPEeKT, TeX-
HOJIOTHS, MaTepUAIIbI.

du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJa, SJIEKTPUUECKUN 3apsij, MPOBOJHUKH, MOJYIPOBOI-
HUKH, TUSJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE
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BEIIIECTBA, a3, PACTBOP, PAaCTBOPUMOCTD, KPUCTAIIMYECKAsl pEIIETKa, CIUIaBbl, (Pu-
3WYECKUE BEIIMYUHBI, ¢IMHUIIBI H3MEPEHUS, KOCMHYECKOE IMPOCTPAHCTBO, IIAHETHI,
3BE31b1, CoHIIE.
buonorust: ¢orocunTes, npixanue, Ouocdepa, dKOCHCTEMa, MUHEpATLHBIC
yI0OpEHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIICCTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HBIC
WCKOTIaeMbI€, TOIUTMBO, BOJIHBIC PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TPOI'PAMMBI 11O XHU-
MHHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHUS MPOrPAMMbI OCHOBHOI'O 00111€eT0 00pa3o-
BaHUS JOCTUTAIOTCS B XOJI¢ 00YyUEHHSI XUMUU B €IMHCTBE YUYEOHOM ¥ BOCITUTATEIb-
HOM JIeATETbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUMCKUMU COIIMOKYJIb-
TYPHBIMU U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, MPUHSATHIMU B 00I1I€CTBE TIpa-
BUJIAaMU U HOPMaMH MOBEJICHUS U CITIOCOOCTBYIOT MPOIIECCAM CaMOTIO3HAHMS, CAMO-
Pa3BUTHS M COIUATU3AINHA 00YUYaOIINXCSI.

JInyHOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBO/I-
CTBOBAThCSI CHCTEMOM MMO3UTUBHBIX IECHHOCTHBIX OPUEHTALIUN U PACIIUPEHUE OIbITA
JEATEIIbBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
Y HayYHOMY HacCJIeAUI0, TOHUMAaHUs 3HAUEHUSI XUMUUECKON HAyKU B )KU3HHU COBpE-
MEHHOTO 00111eCTBa, CIIOCOOHOCTH BJIaJIETh JOCTOBEpHOM MH(pOpMaIueit o nepeo-
BBIX JIOCTH)KEHUSX U OTKPBITUSIX MHUPOBOW U OTEYECTBEHHOW XWMHH, 3aUHTEPECO-
BAaHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MUpPa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHMS:

MPEACTABIICHUS O COLMATIbHBIX HOPMaXx U MpaBUjiaX MEAKIMYHOCTHBIX OTHOIIE-
HUH B KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOMH,
y4eOHO-UCCIIeI0BATEIHCKON, TBOPUECKOMN U APYTUX BUAAX ACATEIBHOCTH, TOTOBHO-
CTU K pa3HOOOpa3HON COBMECTHOM JESATEILHOCTU MPU BBINOJHEHUHN YYEOHBIX, MMO-
3HABaTEJIbHBIX 337[a4, BHITIOJTHEHUU XUMUYECKUX AKCIIEPUMEHTOB, CO3JJaHUU y4eO-
HBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOMOHMMAHUIO U B3aMMOMOMOIIN B MPOIECCE
ATOM y4eOHOMU JesATeTbHOCTH, TOTOBHOCTH OIIEHUBATH CBOE MOBEJIEHUE U MOCTYIIKH
CBOUX TOBAPUILIEH C MO3UIIUU HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3Ha-
HUS TIOCTIEJICTBUI TOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKHE MPEJICTABICHUS O BEIIECTBE U XUMUUYECKOM peaKIuu, co-
OTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M COCTABIISIOIIUE OCHOBY
JUUISl TIOHMMAaHUS CYIITHOCTH HAyYHOM KapTUHBI MUPA, MIPEJCTaBICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPOIbI, B3AUMOCBS3SIX YEJIOBEKA C IPUPOTHOM cpe-
JIOM, O POJIA XUMUU B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIC JIJIsi OOBSICHEHUST HAOII0JAEMBIX MPOIECCOB U SIBICHHI, TT0-
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3HaBaTEJIbHOU, MHPOPMAIIMOHHOM U YUTATENBCKON KYJIbTYPBI, B TOM YHUCJIE HAaBBI-
KOB CaMOCTOSATEJIbHON pa0OThl C y4eOHBIMU TEKCTaMU, CIIPABOYHOW JINTEPATypPOH,
JOCTYITHBIMU TEXHUYECKUMU CPEACTBAMH UH(POPMAITMOHHBIX TEXHOJIOTU;

UHTEpEeC K 00yUEHUIO U MIO3HAHUIO, TI0003HATENbHOCTh, TOTOBHOCTD U CLIOCO0-
HOCTh K CamM000pa30BaHUIO, IPOEKTHON M MCCIEA0BATEIbCKON NEATEIbHOCTH, K
OCO3HAHHOMY BBIOOPY HANpPaBIECHHOCTH M YPOBHS OOyYCHHSI B TaIbHEUIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 370pO-
BbIO, YCTAHOBKHU Ha 3710POBbII 00pa3 *U3HU, OCO3HAHUE MTOCIIEACTBUI U HENPUATHE
BPEIHBIX MPUBBIUEK (YIIOTPEOJIEHUS aJIKOTOJIsI, HAPKOTUKOB, KypEeHHUs), HEOOXO0 U~
MOCTH COOJIIOAEHUS TPABUII O€30MIaCHOCTH MPU 0OpAIIEHUU C XUMUYECKHUMHU BEIlIe-
CTBaMHU B OBITY U PeaIbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBAKEHUE K TPYAY U pe3yabTaTaM TPYIOBOU AEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
IPUMEHEHUS MTPEAMETHBIX 3HAaHUW [0 XMMHH, OCO3HAHHBINA BBIOOP MHAMBUIYAJb-
HOM TPAeKTOPHUH MPOJIOIKEHHSI 00pa30BaHUs C yYETOM JIMYHOCTHBIX UHTEPECOB U
CHOCOOHOCTH K XWMHHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHEIIHOM
1po(heCcCUOHATIBHOM AESITEILHOCTH U Pa3BUTHSA HEOOXOAMMBIX YMEHUM, FOTOBHOCTh
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYyILECTBOBaHMsI, MOHUMAaHKE [IEHHOCTH 3/I0pOBOTO U Oe3omac-
HOTO 00pasa U3HU, OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LIEHHOCTH COOJIIOICHHUS IPABUII O€3011aCHOTO
MOBEACHUS NpU paboTe C BEIIECTBAMHU, a TAK)KE B CUTyallUsX, YTPOXKAIOUIUX 310PO-
BBIO U YKH3HU JIOJICH;

CHOCOOHOCTH MPUMEHSATDH 3HAHUS, [TOJIy4aeMble MTPU U3YUEHUHU XUMUU, [T pe-
HIEHUA 3a7a4, CBSA3AHHBIX C OKPYXAOIIEH NPUPOJHOM CPENOW, Uil NMOBBIICHUS
YPOBHSI 3KOJIOTUYECKON KYJIbTYPhl, OCO3HAHUS TJI00ATIBHOTO XapaKTepa HKOJIoruye-
CKUX MpOOJIEM M MyTeH MX pPEeLIEeHUs MOCPEIACTBOM METOJOB XUMHUH, SKOJOTHYE-
CKOT'O MBIIJIEHUSI, YMEHUSI PYKOBOJCTBOBAaTbCA UM B IO3HABATEIBHONW, KOMMYHHU-
KaTUBHOW M COLIMAJIBHOM MPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocTaBe MeTanpeaMeTHBIX pe3yJbTaTOB BBIJIEISIOT 3HaYUMBbIe ISl (popMu-
pPOBaHUS MUPOBO33PEHUSI OOILIEHAYYHbIEC TOHATHUS (3aKOH, TE€OPHs, IPUHIIMII, TUIIO-
Te3a, GaKT, CUCTEMa, IPOLECC, SKCIIEPUMEHT U JPYTOE.), KOTOPBIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX yUEOHBIX MpeIMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUM U3
TUX TPEeIMETOB (POPMUPOBATH MPEACTABICHUE O LEJIOCTHOM HAyYHOU KapTHUHE
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MUpPa, U yHHBEpCaJbHbIE yueOHbIE ACHCTBUS (ITO3HABATEIbHBIE, KOMMYHHUKATHB-
HBIE, PETYJISTUBHBIC), KOTOphIe 00ecreunBaroT (POpMUPOBAHNE TOTOBHOCTH K CaMO-
CTOSATEIBHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUCOHOM NEeATEIHHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

Bba3oBble Jjornueckue JelicTBUA:

YMEHUS UCHOJB30BaTh MPUEMBI JJOTUYECKOTIO MBIIIJIEHUS IPU OCBOCHHUH 3HA-
HUM: pacKpbIBaTh CMBICI XUMHUYECKUX MOHATUN (BBIACIATh UX XapaKTEpHBIE MpHU-
3HAKH, YCTAHABIUBATh B3aUMOCBS3b C IPYTUMU MOHSTHUIMH), UCIIOJIb30BATh MOHS-
TUS 1J11 OOBSICHEHUS OTJCIbHBIX (DAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS U KpU-
TEepUU I KJIaCCU(PUKALUA XUMUYECKUX BEIECTB U XUMUYECKUX PEAKIUH, ycTa-
HAaBJIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U MEKy OOBEKTAMH U3YUEHUS], CTPOUTH
JIOTUYECKUE PACCYKICHUS (MHIYKTHBHBIC, IE€TyKTUBHbBIC, [0 AHAJIOTUH), JENIaTh
BBIBO/IbI M 3aKJIFOUYECHUS;

YMEHHE IPUMEHSATH B IPOLIECCE TO3HAHUSI OHATHUS (TIPEAMETHBIE U METape/-
METHBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJIECNIU, UCTIOJIb3yEMbIE B XUMUH, ITpeoOpa-
30BBIBATH IIUPOKO MPUMEHSAEMBIE B XUMHH MOJIEJIbHBIE MTPEICTABICHUS — XUMUYE-
CKUW 3HAK (CHMMBOJI 3JI€MEHTA), XUMHUYecKas (opMyJia U ypaBHEHUE XUMHUYECKOM
peakuuu — MpH pelIeHUH Y4eOHO-TIO3HABATENbHBIX 3a/1a4, C YUYETOM 3TUX MOJIEb-
HBIX MIPEACTABJICHUN BBISBIISITH U XapAaKTEPU30BaTh CYLIECTBEHHBIE ITPU3HAKU U3Y-
YaeMbIX 00BEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKLU, BBIABISITH 00-
1I1e 3aKOHOMEPHOCTH, TPUUYUHHO-CJIEICTBEHHBIE CBSI3U U IPOTUBOPEYHS B U3ydae-
MBIX ITPOLIECCAX U SIBJICHUSX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHUE HCIIOJIB30BATh ITOCTABJIEHHBIE BOIPOCHI B KAYECTBE HHCTPYMEHTA I10-
3HAHMS, a TaK)XKE B KAYECTBE OCHOBBI JJIsl (POPMHUPOBAHUS TUIIOTE3BI 11O MPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CYKIICHUI;

npuoOpeTeHre ONbITa MO MUIAHWPOBAHUIO, OPTaHU3AIMH U TPOBEACHUIO yUe-
HUYECKHX 3KCIIEPUMEHTOB, YMEHHE HaOJI0/laTh 3a XOJOM IMpoIlecca, CaMOCTOs-
TEJIBHO MPOTHO3UPOBATH €0 PE3yJbTaT, POPMYIUPOBATH OOOOILEHHS U BEIBOJBI 1O
pe3yabpTaTaM MpOBEIEHHOTO OMbITA, UCCIEIOBAHUSA, COCTABIATh OTYET O MPOIeIaH-
HOU pabore.

Pa6ora c nundopmanueii:

yMEHHE BBIOMpPATh, aHAIU3UPOBATH U MHTEPIIPETUPOBATh MHPOPMALIHIO Pa3-
JUYHBIX BUAOB M (POPM NpE/CTaBIICHUS, MOJYYaeMYyI0 M3 Pa3HbIX HCTOYHHKOB
(Hay4yHO-TIOMYJISIpHAs JIUTEpaTypa XUMUYECKOTO COJIEpPKaHUsl, CIIPABOYHBIE MOCO-
ous, pecypcol IHTepHeTa), KpUTHUECKH OIICHUBATh MPOTUBOPEUMBYIO U HEJIOCTO-
BEpPHYIO HH(DOPMAITHIO;
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yMEHHE MPUMEHITH Pa3IUYHbIE METObI U 3aMIPOCHI NP MOUCKE U 0TOOpE UH-
dbopMaIuu U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JJIS BBIIOJIHEHUS y4eO-
HBIX M [MO3HABATEIbHBIX 3a/1a4 OMpPEIeIEHHOTO THIIa, TPHUOOPETEHUE OIbITa B 007a-
CTH MCTOJB30BaHMs HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE
KYJIbTYPOUM aKTUBHOT'O MCIIOJIb30BaHUS PA3IMYHBIX IOUCKOBBIX CUCTEM, CAMOCTOSI-
TEJIbHO BHIOMpAaTh ONTUMAIBHYIO (HOpMYy TIpeacTaBiIeHUS WUHDOPMALMU U WILIIO-
CTPUPOBATh PEIIAEMbIE 3aJa4l HECIIOKHBIMH CXEMaMH, AHarpaMMaMH, APYTrUMHU
dbopmamu rpadUKy ¥ UX KOMOUHAITUSIMU;

yMEHHUE UCIO0JIb30BaTh U aHAIM3UPOBATh B Mpoliecce y4eOHOM U HcclieoBa-
TEJIBCKON NIEATETbHOCTH UH(OPMAIIUIO O BIUSHUHM MPOMBIIIEHHOCTH, CEIbCKOTO
XO034MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEW NPUPOJHOMN CPEBI.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe YYeOHbIe NeiiCTBHA:

YMEHHMSI 3a/1aBaTh BOMPOCHI (B XOJ€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
o0cyK1aemMoi TeMbl, GOPMYJIMPOBATH CBOU NMPEAJIOKEHNS OTHOCUTEIBHO BBIIOJIHE-
HUS IPEJIOKEHHOM 3a/1a4U;

YMEHUS MPEACTABISTH MOJTYyUYEHHBIE PE3YJIbTaThl IO3HABATEIBHON JEATEIbHO-
CTH B YCTHBIX U MHCbMEHHBIX TEKCTaX; JENaTh IPE3EHTALMIO PE3YJIHTATOB BBIMOJI-
HEHUS XMMUYECKOTO IKCIIEpUMEHTA (J1a00paTOPHOTO OIBITA, TA00PATOPHOM PabOTHI
10 UCCJIEIOBAaHUIO CBOMCTB BEILIECTB, YUEOHOTO IIPOEKTA);

YMEHUS y4eOHOr0 COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MTO3HABA-
TEJIbHOW W UCCIEA0BATEIBCKON AEATEIBHOCTU MPU PEIICHUH BO3HUKAIOIIUX IPO-
0JieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMSI TIO3UIUH (00CYXKICHHUS,
OOMEH MHEHMSIMH, «MO3TOBbIE IITYpMbD», KOOPAMHALIMSA COBMECTHBIX JIEHUCTBUIA,
OIpe/ieNIeHNe KPUTEPHEB 10 OLIEHKE KauecTBa BHIMOJIHEHHON padOThI U JpyTHe).

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA:

YMEHHE CaMOCTOATENIBHO ONPENEIIATh LENN AEATEIbHOCTH, INIAHUPOBATh, OCY-
HIECTBIISATh, KOHTPOJIUPOBATh U IIPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JEsi-
TEJILHOCTh, BEIOMpATh Hanbosee YHPEeKTUBHBIC CIIOCOOBI pEUIeHUsT YUYEOHBIX U T0-
3HABATEJIbHBIX 3a/1a4, CAMOCTOATEIBHO COCTABIIATh WM KOPPEKTUPOBATH MPEIIIO-
JKEHHBIN JITOPUTM JACHUCTBUN IIPU BBINOJHEHUU 3aJaHUN C YUYETOM ITOIYy4YEHUs HO-
BbIX 3HaHUI 00 M3y4yaeMbIX OOBEKTAX — BEIECTBAX M PEAKLHUsX, OLIEHUBATH COOT-
BETCTBHE MOJIyYEHHOI'O PE3YJIbTaTa 3asiBJICHHOM L€, YMEHHE UCII0JIb30BaTh U aHa-
JU3UPOBATh KOHTEKCTHI, MPEIJIaraéMbl€ B YCIOBUH 3a1aHHM.

IHNPEAMETHBIE PE3YJIBTATHBI

B cocraBe npeIMeTHBIX pe3yJIbTaTOB [0 OCBOCHUIO 0053aTEIbHOTO COACpKa-
HUS, YCTAHOBJICHHOTO JaHHOUW (enepanpHO pabodeil mporpamMmoil, BBIACISIOT:
OCBOEHHBIE 00YYaIOIIMMHKCS Hay4YHbIEe 3HAHUsI, YMEHUS U CTIOCOOBI IeWCTBUH, CIie-
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nuduIecKue s MpeaMEeTHON 0071acTh « XUMUs», BUBI ACSTEIBHOCTH IO TIOTyde-
HUIO HOBOTO 3HaHUS, €r0 UHTEPIPETALIMU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B pa3-
JIMYHBIX YYECOHBIX U HOBBIX CUTYyaIUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MTOHATUI: aTOM, MOJIEKYJ1a, XU-
MUYECKUH 3JIEMEHT, MIPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, CMECH (OAHO-
pPOJIHAsI U HEOJHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEIIbHASL ATOMHAS M MOJIE-
KyJIsIpHas Macca, KOJIM4YECTBO BELIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast
JI0JII XUMUYECKOTO AJIEMEHTa B COCJUHEHUU, MOJIAPHBIA OOBEM, OKCHUI,
KHMCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPUIIATEIIBHOCTh, CTENICHb OKUCIICHHS,
XUMUYECKas peakiusi, KiiacCupuKalus peakiivii: peakiuyu COeAMHEHUs, pe-
aKIUM PA3NIOKECHUS, PeaKI[MU 3aMeIleHUs, PEaKIIMi 0OOMeHa, HK30- U IHJI0-
TEPMUYECKHE PEAKIINH, TETUIOBOM (D PEKT peakiuu, siApo aTomMa, JIEKTPOH-
HBII CIIOM aToMa, aTOMHasi OpOuTaIb, paguyCc aToMa, XUMHUYECKas CBS3b,
MOJISIPHAS. U HEMOJISIPHAsE KOBAJICHTHAS CBSI3b, HOHHAS CBA3b, MOH, KATHOH,
aHUOH, PACTBOP, MAacCOBAas J10JIs1 BEIIECTBA (MPOLICHTHAS! KOHIIEHTpAIUs) B
pacTBopeE;

WJUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHYECKUX ITOHATUI U IIPUME-
HATh THU MOHATUS NPU OMUCAHUYU BEIIECTB U UX NIPEBPAILCHUN;
UCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJIMKY ISl COCTaBlIeHHs (opMys Be-
LIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

OTIPEJIENSITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTETICHb OKHUCJICHHS DJIEMEHTOB B OWHAPHBIX COCIWHEHUAX, MPUHAIICK-
HOCTb BEIIECTB K ONpeAeIEHHOMY KJIacCy COSIMHEHHM 1o (hopmyiam, BUJT
XUMHUUYECKOH CBsI3M (KOBAJCHTHAs W MOHHAsI) B HEOPTaHUUECKUX COCJIUHE-
HUSIX;

packpbiBath cMbica Ilepuonnueckoro 3axona [[. 1. Menneneesa: neMoH-
CTPUPOBATH NMOHMMAaHUE MEPUOJINYECKON 3aBUCUMOCTH CBOWCTB XUMHYE-
CKHUX 3JIEMEHTOB OT MX MOJIo)keHUs B [lepuomnyeckon cucreme, 3aKOHOB
COXPAaHEHHUsI MacChl BEUIECTB, OCTOSTHCTBA COCTABA, AaTOMHO--MOJICKYJISIP-
HOT'O Y4Y€HUs1, 3aKOHa ABOTajpo;

OMKCHIBATh W XapaKTepu30BaTh Tabnuunyio (popmy llepuogmueckoit cu-
CTEMbl XUMHUYECKUX 3JIEMEHTOB: Pa3iMdaTh NOHSATHUS «TJIaBHAs MOATrpyIna
(A-rpynma)» u «mobounast noarpymmna (b-rpyrmmna)y», Manelie u 0oJblIneE Te-
pPHOJIbI, COOTHOCUTH 0003HAYCHMS, KOTOpbIe UMEIOTCS B Tabmmiie «llepuo-
JIAYECKasl cucTemMa XuMuueckux 3inemeHToB /. M. MenaeneeBa» ¢ uucio-
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BBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (CO-
CTaB U 3apsif sApa, o0Iee YUCI0 IEKTPOHOB U PaCIIPEACIICHUE UX TI0 DJICK-
TPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peaKIuu (110 YUCITY U COCTaBY YYACTBYIONIMX B PEAKIUU Be-
IECTB, IO TEIJIOBOMY 3D (DEKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIINE XUMUUECKHE CBOMCTBA BEILIECTB Pa3-
JUYHBIX KJIACCOB, MOJTBEPXkAasi OMUCAHUE MPUMEpPaAMU MOJIEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUSI XUMUUECKUX MPEBPAILICHUN B pa3Jiny-
HBIX YCIIOBHSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XUMHUYECKOTO 3JIeMEHTA 10 OopMyJie COeTMHEHHUSI, MacCo-
BYIO JIOJIFO BEIIECTBAa B PACTBOPE, MPOBOJIUTH PaCUEThl IO YPABHEHUIO XU-
MHYECKOW PEAKIINH;

MPUMEHSITH OCHOBHBIE OINEPAIIMK MBICIUTEIBHOU JEATEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, 0000IIEHNE, CHCTEMAaTHU3aINI0, KIaCCU(PUKAIINIO, BbI-
SABJICHUE TPUYUHHO--CJICICTBEHHBIX CBSI3€d — Il U3y4YEHUs CBOWCTB Be-
IIECTB U XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYUHbIC METObI TO3HAHUS
— HaOJIoicHUEe, U3MEPEHUE, MOJICIIMPOBAHKE, PKCIIEPUMEHT (peabHbIN U
MBICJICHHBIN);

CJIEIOBATH NMPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYAO0N 1 JIA00PaTOPHBIM
000OpyI0OBaHUEM, a TAKKE MPaBUIIaM OOpaIeHus C BEIIECTBAMH B COOTBET-
CTBUH C UHCTPYKITUSIMH IO BBIMOJHEHUIO TJA00PATOPHBIX XUMUYECKHUX OTIbI-
TOB IO TMOJYYECHHUIO U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJAOpPOJA U
KHCJIOPOJA), TPUTOTOBIICHUIO PACTBOPOB C ONPEECTEHHON MAaCCOBOM A0JIEH
PacTBOPEHHOTO BEILIECTBA, IIIAHUPOBATh U MPOBOJIUTh XUMUUYECKHUE IKCIIE-
PUMEHTBI 10 PAClO3HABAHUIO PACTBOPOB IIEIOUEH U KUCIOT C MTOMOIIBIO
WHJUKATOPOB (J1akMyc, peHondTaaenH, MeTUIOpaHXK U ApyTrue).

K koHIy 0Oydenus B 9 kjiacce npeIMETHbIE PE3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSI YMEHHI:

PACKpBIBATh CMBICJ OCHOBHBIX XMUMHYECKUX IMOHSATHN: XUMHYECKHUMN 3Jie-
MEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, ITPOCTOE BEUIECTBO, CI0KHOE
BEIIECTBO, BAJIEHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb OKUCIICHHS,
XUMHYCCKas PEaKIns, XUMHUYECKass CBA3b, TEIUIOBOM A((EeKT peakiuw,
MOJIb, MOJIIPHBIH 00BEM, PAaCTBOP, AJIEKTPOJIUTHI, HEAICKTPOIHMTHI, DJICK-
TPOJIMTHYECKAS JTHUCCOLMAIMS, PEAKIIMH HOHHOIO0 OOMEHa, KaTalu3aTop,
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XUMHUYECKOE PAaBHOBECHE, OOpAaTUMbIE U HEOOPATUMbBIC PEAKIIUMH, OKHUCITHU-
TEJIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU, OKHUCIUTENIb, BOCCTAHOBUTEID,
OKHUCJICHHE ¥ BOCCTAaHOBJICHHE, aJTIOTPOMHs, aM(OTEPHOCTh, XUMUICCKas
CBSI3b (KOBaJICHTHAsI, MOHHAS, METAJUITMUECKasl ), KpUCTAJUTMUECKas PEIIETKa,
KOpPO3Usl METAIIJIOB, CIUJIaBbl, CKOPOCTh XMMUUYECKOW pEeaKIUu, MPEACIbHO
nonycrumas konueHtpanus 11K BemecTsa;

WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHSATHI U MIPUMeE-
HSTh 3TU MOHATHUS MPU OMTMCAHUHU BEIIECTB U UX IIPEBPAILICHUN;
HCIIOJIB30BaTh XHWMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHS (opMys Be-
IIECTB U YPAaBHECHUW XUMUUYECKUX PEAKIIU;

ONPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COEMHEHUAX PA3JIUYHOIO COCTaBa, MPUHAICKHOCTh BEHIECTB K OMpeae-
JAEHHOMY KJIacCy COEIMHEHMH 1o popMysiaM, BUJ XUMHYECKON CBS3HU (KO-
BAJICHTHAsI, MOHHASI, METANINYECKAs) B HEOPTaHMYECKUX COCMHEHUAX, 3a-
PAIl MOHA 10 XMMUYECKOU popMyJie, XapakTep Cpebl B BOJHBIX PaCTBOPax
HEOPraHUYECKUX COCAWHECHUMN, TUIl KPUCTALUIMYECKOW PEIETKH KOHKPET-
HOT'O BEIIICCTBA;

packpsiBath cmbici [leprnoanueckoro 3akona 1. 1. MenaeneeBa u 1eMoH-
CTPUPOBATh €r0 MOHUMaHHWE: OMHUCHIBATh M XapaKTEPH30BaTh TAOIUIHYIO
dbopmy [leprognyeckoit CUCTEMbI XUMUUYECKUX 3JIEMEHTOB: pa3inyaTth Mo-
HATUA «TJaBHas nmoarpynna (A-rpymma)» u «nobounas noarpynna (b-
IpYyIIa)», Majible U OOJIBIITNE MEPUObI, COOTHOCUTh 0003HAYECHUS, KOTO-
pble UMEIOTCS B TEPUOAUUYCCKON TaOJIHUIe, C YUCIOBBIMH XapaKTEPHUCTH-
KaMH{ CTPOCHHS aTOMOB XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsij siapa, 00-
€€ YHUCJIO DJIEKTPOHOB M PACHPENCIICHUE UX MO SJEKTPOHHBIM CIIOSIM),
OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B UBMEHEHUU CBOUCTB 3JIEMEHTOB U UX
COEIMHEHUH B IpeJiesiax MajblX NEPUOAO0B U TJIaBHBIX MOATPYIH C YYETOM
CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUYECKUE BEIIECTBA,
XUMHUYECKHE peakivu (10 YMCITy U COCTaBy YUaCTBYIOIIUX B PEaKIUU Be-
IIECTB, MO TEIIOBOMY (P eKTy, 0 U3MEHEHHUIO CTEIICHEW OKUCIICHUS XU-
MUYECKHUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOMIME U CHCIU(DHUICCKHEC XUMHYCCKHC
CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, MOJATBEPKAAsA ONUCAHUE TTPUME-
paMH MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMHYE-
CKHUX PEAKIIUU;
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COCTaBIISATh YPABHEHUS AJICKTPOJUTHUUECKON AUCCOLMAIMN KUCIIOT, IIEJI0-
yel U coJieH, MOMHbIE U COKpAIIEHHBIE YPABHEHUS peakluii HOHHOTO 00-
MEHA, YPaBHEHHUS PEaKIUi, MOITBEPKIAIOIINX CYIIECTBOBAHUE I'eHETHYE-
CKOM CBSI3M MEXK]y BEUIECTBAMHU PA3IUYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMM MO-
CPEICTBOM COCTABJICHHUSI 3JICKTPOHHOTO OajlaHca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS, BO3-
MO>XHOCTU TNPOTEKAHUS XUMHUYECKUX MPEBpAIEHUN B Pa3IMYHBIX YCIIO-
BUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MaCCOBYIO JIOJI0 XUMHUUYECKOTO 3JIeMEHTAa 1o (hopMYyJie COSTMHEHMUS], MacCO-
BYIO JIOJIFO BEIIECTBAa B PaCTBOPE, MPOBOJIUTH PACUYEThI IO YPABHEHUIO XU-
MUYECKON peaKIny;

cOOJTI0/1aTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM MOCY 0 1 J1a00paTOpHBIM
o0opy/IoBaHUEM, a TaK)Ke MpaBuiia 0OpallleHusl C BEIIECTBAMU B COOTBET-
CTBUU C MHCTPYKIIMSIMH IT0 BBITTOJTHCHHUIO JTa00PaTOPHBIX XUMUUYECKHX OIThI-
TOB MO MOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U yT-
JICKUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIUH, TOATBEPKIAIOIINE KaUeCTBEHHBIN COCTAB Pa3TUYHBIX
BEIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPHUI-, OpOMUI-, HOAUI-, Kap-
oonat-, pocdar-, cumkat-, cyibdar-, THAPOKCUA-UOHBI, KATUOHBI aMMO-
HUS ¥ MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIONIUE B BOJHBIX PACTBOPAX
HEOPTaHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEILHOM IEATeTbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYHUHHO-
CJICICTBCHHBIX CBSI3€H — JIJISl U3yUEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX pe-
aKIUi, €CTECTBEHHO-HAYYHBIE METO/IbI MIO3HAHUS — HAOJI0IeHHnEe, n3Mepe-
HUE, MOJICTTUPOBAHKE, SKCTICPUMEHT (PEaIbHBIN U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne i/ HaumeHoBaHue pa3iesioB U TeM KounyecTBO 4acoB JJIeKTPOHHbIE
NMPOrpamMMbl (ungposbie)
o0pa3oBaTe/ibHbIE
Bcero  Koutposbhbie IIpaktuye @ P€CYPCHI
padoThI CKHe
padoThI
Pa3znei 1. IlepBonayanbHble XUMHYECKHE TIOHATHUSA
1.1 Xumus — BakHast 00J1aCTh €CTECTBO3HAHMS U 5 2 bubnunoreka LIOK
MPAKTUYECKOU IESITENbHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
1.2 BemecTBa 1 XuMu4ecKe peakuuu 15 1 Bbu6moreka [IOK
https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe/ I HEOPraHMYECKHUX BelIeCTB
2.1 Boznyx. Kucnopon. Ilonsitue 06 okcugax 6 bubmmnoreka HOK
https://m.edsoo.ru/7f41837c
2.2 Bonopoa.llonstie o kucnorax u comisix 8 1 bubnmorexa LIOK
https://m.edsoo.ru/7f41837c
2.3 Boga. PactBopsl. [TonsiTue 06 ocHOBaHMSX 5 1 1 bubnunorexa LIOK
https://m.edsoo.ru/7f41837c
2.4 OcCHOBHBIE KJ1acChl HEOPraHUYECKUX 11 1 1 bubmuoreka [IOK
COEMHEHHI https://m.edso00.ru/7f41837c

Hroro no pazneny

30
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Pazpnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE Pe€akKnIuun

3.1 [lepuoanueckuii 3axoH u Ilepuoanueckas cu- 7 bu6mumoteka L{OK https://m.ed-
cTeMa XxuMudeckux 3nemeHToB 1. 1. Men- 500.ru/7f41837c
nene-esa. CTpoeHue aroma
3.2 Xumuueckas cBsi3b. OKHCIHTEIHLHO-BOCCTA- 8 bu6nmoteka IIOK https://m.ed-
HOBUTEJILHBIC PEAKIINU $00.ru/7f41837¢
Uroro no pazneny 15 bu6mmoreka [IOK
https://m.ed-
500.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O ITPO- 68

I'PAMME
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9 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznein 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUU
. bubnunoreka LIOK
[ToBTOpeHue u yriayOneHne 3HaHU OCHOB-
11 5 1 https://m.ed-
HBIX pa3/ieioB Kypca 8 Kiacca 500 1U/7f41a636
bubnunoreka LIOK
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
1.2 U 4 https://m.ed-
peartt 500.1U/7f41a636
bu6nmorexa LIOK
DNEKTPOTUTHYECKAS JUCCOITUAINS. XUMHU-
1.3 8 1 1 https://m.ed-
YECKHUE Peakllui B pacTBOpax 500 1u/7f41a636
Hroro no paszneny 17
Pazjen 2. HemeTa/uibl M HX COeIMHEHUS
bu6nunorexa LIOK
OO61as XxapakTepuCcTUKa XUMUYECKHUX dJIe-
2.1 VIIA- r 4 1 https://m.ed-
MEHTOB rpynisl. [amoreHsr 500 1u/7f41a636
OO0m1as xapakTeprucTHKa XUMHYECKUX dJIe- bubmmnoreka [JOK
2.2 MeHTOB VIA-rpymie. Cepa u eé 6 https://m.ed-
COCIMHCHHMSI $00.ru/7f41a636
OO0m1as XxapakTeprucTHKa XUMHYECKUX dJIe- bubmmoreka [JOK
2.3 MeHTOB VA-rpymibl. A30T, pocdop u ux co- 7 1 https://m.ed-
CAUHEHUS 500.ru/7f41a636
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OO01mast XapakTeprucTUKa XUMUIECKHUX dJIe- bubnmnoreka HOK
2.4 MeHTOB |VA-rpynmsl. Yriepoa u KpeMHUH 1 8 https://m.ed-
UX COEOUHEHUS $00.1u/7f41a636
Uroro mo pazneny 25
Pa3gen 3. MeTaJJIbI M MX COeAUHEHUS
bubnunorexa LIOK
3.1 OO01111e cBOMCTBA METAIIJIOB 4 https://m.ed-
500.ru/7f41a636
bubmuoreka [{OK
3.2 Bakneiire MeTaauibl M KX COSIUHCHUS 16 https://m.ed-
500.ru/7f41a636
Uroro no pazneny 20
Pasnen 4. Xumus u okpy:xaomas cpeaa
bu6nmorexa LIOK
4.1 BemectBa 1 MmaTeprainsl B )KM3HU YEJIOBEKA 3 https://m.ed-
500.ru/7f41a636
Wroro mo pazneny 3
bu6nunorexa LIOK
PesepBHOE Bpems 3 https://m.ed-
500.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUME

8 KVIACC

Ne

n/n

Tema ypoka

[Ipeamer xumun. Pons xumuu B
JKA3HU uejoBeka. Tena u
BEILIECTBA

IIonstue o METOJaXx IIO3HaHHUA B
XUMHUHU

[TpakTuyeckas padora Ne 1
«IIpaBuna paboTsl B 1aboparTo-
pHUM 1 IPpUEMBI OOpaIleHus C J1a-
O6opaTopHBIM 000pYI0BaHUEM

YucThle BEIECTBAa U CMECH.
Crnioco0Osl pa3zaeneHus: cMecei

[IpaxTuyeckas padora Ne 2
«Pa3nenenue cmeceli (Ha npu-
Mepe OYMCTKH MOBAPEHHOU
COJIN)»

ATOMEI 1 MOJICKYJIbL

Bcero

KoaunuyecTBO 4acoB

KonTposabHbie
padoThbI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PecypChl

Bbubianoreka

HOK https://m.ed-
s00.ru/ff0d210c

Bbubiaunoreka

HOK https://m.ed-
s00.ru/ff0d227e

Bubianoreka

IHOK https://m.ed-
s00.ru/ff0d23dc

Bubnnoreka

IHOK https://m.ed-
soo.ru/ff0d26ca

Bubianoreka

IIOK https://m.ed-
$00.ru/ff0d28c8

Bubanoreka

IIOK https://m.ed-
s00.ru/ff0d2a6¢
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7 XUMHUYECKHUe FJIEMEHTHI. 3HAK! bubnnoreka
(CMMBOJIBI) XUMHUYECKHX DJIe- OK https://m.ed-
MEHTOB s00.ru/ff0d2be8
8 [IpocTsie 1 clnoXKHBIE BELIECTBA bubnnorexa
IOK https://m.ed-
soo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubnmoreka
OK https://m.ed-
500.ru/ff0d2d50
10 3aKO0H ITOCTOSHCTBA COCTaBa Be- bubnuoreka
niecTB. XumMuieckas popmya. HOK https://m.ed-
BanenTHocTh aTOMOB s00.ru/ff0d2eae
XUMHUYECKHX 3JICMCHTOB
11 OTtHOocHUTENnbHAs aTOMHAs Macca. bubnuoreka
OTtHocHTeNbHASI MOJIEKYJISIPHAS OK https://m.ed-
macca $00.ru/ff0d323c
12 MaccoBast 10JIs1 XUMHUYECKOTO bubnuoreka
3JIEMEHTA B COCIMHEHUU IHOK https://m.ed-
S00.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubnuoreka
Momnspnas macca LOK https://m.ed-
$00.ru/ff0d5230
14 du3nyecknue U XUMUYCCKHEC SB- bubnuoreka
JeHus. XUMHAYecKas peakius HOK https://m.ed-
soo.ru/ff0d37fa
15 IIpu3Haky u ycioBus MpOTEKa- bubnuoreka

HUA XUMHUYECKUX peaKquI

IIOK https://m.ed-
s00.ru/ff0d3al6
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16 3aKoH COXpaHEHUsI MaCChI Be- bubnmoreka

mecTB. XMMUYECKUE YpaBHEHUS LOK https://m.ed-
500.ru/ff0d3b88

17 BrruncieHus Koau4ecTna, bubmnoreka
MacChl BEIIECTBA 110 ypaBHe- LOK https://m.ed-
HUSIM XUMHAYECKUX pPeaKInil s00.ru/ff0d5708

18 Kiaccupukanuss XUMHUIeCKHX bubnmoreka
peakiuil (CoeIMHEHus, pasio- HOK https://m.ed-
JKEHUSI, 3aMEIIICHHsI, OOMEHA) $00.ru/ff0d3f34

19 M. B. JIoMmOoHOCOB — y4€HBIii- bubmmotexa
sHuKIoneaucT. O000IIeH e U LOK https://m.ed-
crucTeMaTu3alurs 3HaHUI 500.ru/ff0d40c4

20 KonTtponpsHas padora Nel mo bubmmotexa
Teme «BemmecTBa 1 XUuMHUYECKUE HOK https://m.ed-
pEaAKIHN» 500.ru/ff0d4290

21 Bo3gyx — cmech razos. Cocras bubnmnoreka
Bo3nyxa. Kucnopon — snemeHt HOK https://m.ed-
U TipocTtoe BerecTBo. O30H s00.ru/ff0d448e

22 dusnuecKkue 1 XUMHUECKUE bubnmnoreka
CBOICTBa KHCIIOpOaa (peaKiuu HOK https://m.ed-
OKHCJIeHUs, TopeHue). [lonstue $00.ru/ff0d4614
00 okcumax

23 CriocoOBbI MOTy9IeHHSI KHCITO- bubnuoreka

poja B 1abopaTopuu M Mpo-
MbllIEHHOCTH. [Ipumenenue
KHCII0pOoJia

29

IHOK https://m.ed-
$00.ru/ff0d497a
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24 TennoBoii 3¢ ekt XuMuIecKoi bubmuotexa
peaKkuu, MOHSITHE O TEPMOXHU- OK https://m.ed-
MHUYECKOM ypPaBHEHUH, IK30- U $00.ru/ff0d4790
SHJOTEPMHUUYCCKHUX PEAKIIHIX
25 TomnmuBo (He(dTh, yroib U Me- bubnuorexa
TaH). 3arpsi3HEHNE BO3/1yXa, HOK https://m.ed-
CIIOCOOBI €T0 MPEIOTBPAICHUS soo.ru/ff0d4c4a
26 [IpakTudeckas padora Ne 3 o bubnuoreka
teme «llomydenue u cobupanme HOK https://m.ed-
KHCJIOPOJIa, U3YYEHHUE €TO s00.ru/ff0d4ae2
CBOMCTB»
27 Bomopoa — anemMeHT u mpocToe Bbubianoreka
BenecTBo. Haxoxkenue B LOK https://m.ed-
Ipupoe s00.ru/ff0d4ddo
28 DOu3nYeCKUue U XUMUYECCKHE bubnuoreka
CBOMCTBa BOJOPOJA. HOK https://m.ed-
IIpumenenue Bogoponaa so00.ru/ff0d4dd0
29 [ToHsATHE O KHCHIOTaX U COJIAX bubnuoreka
IHOK https://m.ed-
500.ru/ff0d50d2
30 Crioco0sI oTy4eHust BOAOpoaa bubnmnoreka
B JIaOOpaToOpuu LOK https://m.ed-
s00.ru/ff0d4dd0
31 [TpaxTrueckast paborta Ne 4 o bubnuoreka
teme «[lonydyenue u cobupanue HOK https://m.ed-
BOJIOPO/JIa, U3YUYECHUE €TO s00.ru/ff0d4f42

CBOUCTB»
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32 MounsipHbiii 00BEM Ta30B. 3aKOH bubnmoreka
ABoranpo HOK https://m.ed-
s00.ru/ff0d542e
33 Brrunciaenus o0néma, KoJimde- bubmnoreka
CTBa BEIIECTBA r'a3a I10 €ro 13- HOK https://m.ed-
BECTHOMY KOJIMYECTBY Bellle- 500.ru/ff0d55a0
CTBa WK 00BEMY
34 Brruncienus o0bEMOB ra3os 110 bubnnoreka
YPaBHEHUIO PEAKLIMM HA OCHOBE HOK https://m.ed-
3aKOHA O0OBEMHBIX OTHOIICHUM s00.ru/ff0d5708
rasoB
35 du3nyecKrue U XUMUYECCKHE bubnuorexa
CBOMCTBA BOJEI LIOK https://m.ed-
s00.ru/ff0d587a
36 CocraB ocuoBanuii. [Tousarue 00 bubnuoreka
WHJIAKaTOpax IIOK https://m.ed-
S00.ru/ff0d59e2
37 Bopa xak pactBoputens. Hacbl- bubnuorexa
LICHHBIE XU HEHACHILICHHBIE pac- HOK https://m.ed-
TBOpBL. MaccoBast 10J1s Bellle- $00.ru/ff0d5b40
CTBa B PacTBOpE
38 [Ipaktuueckas padora Ne 5 o bubnuoreka

teMe «IIpurorosnenue pactBo-
POB C OIpeeIEHHON MacCOBOM
JIOJIEN PaCTBOPEHHOIO BENIE-
CTBa»
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39 KonTponsHas padora Ne2 mo bubnmoreka
teme «Kucnopoa. Bogopos. IIOK https://m.ed-
Bona» s00.ru/ff0d6342
40 OKcHOBL: COCTaB, Bubmnoreka
KJIacCU(UKaIMsl, HOMEHKIIATypa HOK https://m.ed-
s00.ru/ff0d664e
41 [Tonyuenue n xummudeckue bubmmotexa
CBOMCTBA KUCJIOTHBIX, OCHOB- OK https://m.ed-
HBIX U aM(OTEPHBIX OKCHJIOB S00.ru/ff0d664e
42 OCHOBaHUS: COCTaB, bubnuorexa
KJIacCU(UKaIMs, HOMEHKIIATypa OK https://m.ed-
soo.ru/ff0d67ca
43 [Tomrydenue u XuMu4ecKue bubnmnoreka
CBOMCTBA OCHOBaHUU IHOK https://m.ed-
so0o.ru/ff0d67ca
44 Kucnotsl: cocTas, bubnuoreka
KJaccu(uKaius, HOMEHKIIaTypa OK https://m.ed-
soo.ru/ffOdfee2
45 [Tonyuenue n xummudeckue bubnmnoreka
CBOMCTBA KUCJIOT OK https://m.ed-
soo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIa- bubnuoteka
Typa, CIOCOObI MOTYYESHHUS, XU- HOK https://m.ed-
MHYECKHE CBOMCTBA 500.ru/00ad9474
47 [IpakTuueckas padota Ne 6. Pe- bubanoreka

IIICHUC BKCHepI/IMeHTaJ'II)HBIX 3a-
nad 1o teMe «OCHOBHEIE

IIOK https://m.ed-
$00.ru/00ad9b7c
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KJIaCCbl HCOPIraHNYCCKUX COCoH-

HEHUI
48 I'eneTuyeckas cBsSI3b MEXKIY bubnmnoreka
KJIaCCaMU HEOPTaHUYECKHUX CO- HOK https://m.ed-
€UHEHUN 500.ru/00ad9a50
49 O00011eHNE U CUCTEMATH3AIUS Bbubmnoreka
3HAHUM OK https://m.ed-
500.ru/00ad9ch2
50 KonTponsHas padora Ne3 1o bubnmoreka
teMe "OCHOBHBIE KJIaCChl HEOP- OK https://m.ed-
TaHUYECKUX COCTMHECHMA" s00.ru/00ad9ela
51 [TepBbIe MOMBITKH K1accupUKa- bubnuoreka
MU XUMHYECKHX DJIEMEHTOB. LOK https://m.ed-
[IonsATHE O TpynmIax CXOJHBIX s00.ru/00ad9ffa
9JIEMEHTOB
52 [lepnonnueckuii 3akon u [lepu- bubnmnoreka
OJIMYECKas CUCTEMA XUMHUYE- IHOK https://m.ed-
ckux anemenTtoB 1. 1. Menne- s00.ru/00ada52c
jeeBa
53 [Tepuonsl, TpynIIbl, MOATPYIIIEI bubnuotexa
IHOK https://m.ed-
s00.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmnoreka

aTOMHBIX s1ep. M3oTomnbl
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55 CtpoeHue AIeKTPOHHBIX 00010~ bubnmoreka
YeK aTOMOB 3jieMeHTOB [lepuo- OK https://m.ed-
nuaeckou cuctemsl . Y. Men- s00.ru/00ada6bc
nereeBa
56 XapakTepucTuka XUMHYECKOTO bubnmoreka
3JIEMEHTA 10 €T0 MOJIOKEHUIO B IOK https://m.ed-
ITepuoanueckoii cucreme /1. U. s00.ru/00ada824
MenneneeBa
57 3nauenue [lepuoamueckoro 3a- bubnmoreka
KOHA JUIsl pa3BUTHUS HAYKH U HOK https://m.ed-
npaktuku. [[. 1. MennaeneeB — s00.ru/00ada96e
Y4EHBIH, earor u rpaxJIaHuH
58 DIEeKTPOOTPULIATETLHOCTh bubnmoreka
aTOMOB XMMHYECKHUX DJIEMEHTORB OK https://m.ed-
500.ru/00adaab8
59 HMonnas xumMuueckas CBsi3b bubnuorexa
OK https://m.ed-
s00.ru/00adac34
60 KoBaneHntHas nonspHas bubnuotexa
XAMHUYECKAs CBSI3b IHOK https://m.ed-
s00.ru/00adaab8
61 KoBanentnast HenosspHas bubnuotexa
XUMHYECKas CBS3b IIOK https://m.ed-
s00.ru/00adaab9
62 CreneHb OKUCIICHUS bubnuoteka

IIOK https://m.ed-
s00.ru/00adae28
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63 OKHCIIHTEIIbHO- 1 bubnnoreka
BOCCTAHOBUTEJIbHBIC PEAKIIUU IIOK https://m.ed-
500.ru/00adb076
64 OKUCIUTENIN U BOCCTAHOBUTEIIH 1 bubnuoreka
IIOK https://m.ed-
500.ru/00adb076
65 Kontponbnas pabora Ne4 mo 1 bubnuoreka
teMe «CTpoeHue aToma. HOK https://m.ed-
XuMu4decKas CBA3b) $00.ru/00adbh486
66 PesepBusiit ypok. O6o0meHue u 1 bubnmnoreka
cUCTEMAaTU3aIMA 3HaHUI LOK https://m.ed-
s00.ru/00adb33c
67 PesepBusiit ypok. O6o0meHue u 1 bubnmnoreka
CHCTEeMAaTU3alys 3HaHUI LOK https://m.ed-
500.ru/00ad9cb?2
68 PesepBHeIit ypok. O000IICHNE 1 1 bubnmoreka
CHCTeMaTH3aIrs 3HaHUI IOK https://m.ed-
500.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie  IIpakTuueckue
n/n Bceero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
Ilepuonnueckuii 3akoH. [lepuoauueckas bubnunoreka LIOK
1 CHCTEMa XUMHYECKHUX d1eMeHToB J]. W. 1 https://m.ed-
Menpeneena 500.ru/00adb59e
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB bubmmoreka [JOK
2 XMMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 https://m.ed-
MeproI0B s00.ru/00adb6b6
bubnunoreka LIOK
Knaccudukanus u HOMeHKIaTypa Heop-
3 FaHUYCCKUX BEIICCTB 1 fttps://m.ed-
B s00.ru/00adb7e2
. bubmmoteka IIOK
Buabl xuMu4yeckoi CBA3U U THUIIBI KPH-
4 CTAJUTMYECKUX PEIIETOK 1 Iatps:/fm. ed-
p s00.ru/00adbac6
Konrtponsnas padora Nel mo teme «Ilo-
5 BTOpPEHME U yIiyOsieHue 3HaHUH OCHOB- 1 1
HBIX pa3JIeJIoB Kypca 8 Kiaccay
. bubnunorexa LIOK
Knaccudukanmst XaMUYeCKUX peakiinii
6 0 Pa3JIMYHBIM ITPU3HAKAM 1 hitps://m.ed-
P p s00.ru/00adbcb0
[TonsiTve 0 CKOPOCTH XMMHUYECKOH peak- bubnuoreka [IOK
7 uuu. [IoHsITHE 0 TOMOI€HHBIX U rETEPO- 1 https://m.ed-
TE€HHBIX PEaKLUAX s00.ru/00adbe9a
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IIonsaTHE 0 XUMHUYECKOM PAaBHOBCCHHU.
(DaKTopBI, BJIMAIOIHUE HA CKOPOCTH XU~

bub6nmmoreka [IOK

8 . https://m.ed-
MUYECKOW PEAKIIUU U MOJIOKEHUE XUMHU- 500.1u/00adc28c
YECKOT'0 PaBHOBECHUS
bubnunorexa LIOK
OKHCIUTEIIEHO-BOCCTAHOBUTEIIHHBIC
9 https://m.ed-
peakiu s00.ru/00adcade
. bubnunoreka LIOK
Teopus 2IEKTPOIUTHUYECKON JTUCCOIHA-
10 C 5 https://m.ed-
1y, CHIIbHBIE U CJTa0BIC SJIEKTPOJIUTHI 500.10/00adcd68
bubmuoreka [IOK
11 HoHHbIE ypaBHEHMS peakuui https://m.ed-
500.ru/00add448
XuMHYECKHE CBOMCTBA KUCIIOT M OCHOBA- bubnuorexa [{OK
12 HUI B CBETE MpeJICTaBIECHUH 00 3JIeKTpo- https://m.ed-
JINTUYECKOM TUCCOIHAIINU s00.ru/00add5d8
XuMH4ecKre CBOMCTBA COJIEH B CBETE bubnmorexa LIOK
13 MIPEACTABICHHUH 00 AJIEKTPOIUTHIECKOM https://m.ed-
JHUCCOIUAIIN 500.ru/00add8hb2
bubmmoreka IIOK
14 [TonsiTve o ruaponnse cosen https://m.ed-
s00.ru/00add9d4
bubnunorexa LIOK
15 O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH https://m.ed-
500.ru/00addd12
[TpakTrueckas padota Ne 1. «Pemenue bubmorexa OK
16 https://m.ed-

OKCIICPUMCEHTAJIBHBIX 3a1a4»
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KonTtponsnast padora Ne2 o reme bubnuoreka [JOK
17 «DJIEKTPOJIUTHYECKAS TUCCOLIAIIS. https://m.ed-
XUMHUYECKUE PEAKIIUU B PAaCTBOPAX» s00.ru/00addecO
b K
OO0mias XxapakTepucTHKa rajJoreHoB. XHu- ubmmorexa O
18 . ene https://m.ed-
MUYECKHe CBOMCTBA Ha MPUMEpPE XJIOpa 500.ru/00addfe2
XnopoBogopoa. ComnsiHast KUCJIOTa, XU- bubmmoreka [JOK
19 MHUYECKHE CBOMCTBA, MOJyYEHUE, TPUME- https://m.ed-
HEHUE s00.ru/00ade104
[Tpaktuyeckas padora Ne 2 o Teme Bbu6moteka [JOK
20 «ITosmydyeHue coasiHOM KUCTOTHI, U3y4Ye- https://m.ed-
HUE €€ CBOMCTB» 500.ru/00ade348
Boruncnenus mo ypaBHeHUSIM XHUMHYe- Bbu6moreka [JOK
21 CKMX pEeakLMi, eCIIU OJIUH U3 PearcHTOB https://m.ed-
JIaH B U30BITKE 500.ru/00ade488
bubmmoteka IIOK
OO01mas xapakTeprCcTUKa SJIEMEHTOB
22 VIA https://m.ed-
TPy s00.ru/00ade64a
ATNIOTpOTTHBIE MOU(DUKAIIUN CEPBHI. bubnnorexa [JOK
23 Haxoxaenue cepbl ¥ €€ COeTMHECHUH B https://m.ed-
npupoje. XuMUYECKHE CBOMCTBA CEPBI s00.ru/00ade64a
bubnunorexa LIOK
CepoBoaopo, cTpoeHue, Pu3ndeckne u
24 ecKte CBOHCTRA https://m.ed-
XM $00.ru/00ade802
Oxkcunsl cepol. CepHas KHCIIOTa, (hu3mnye- bubnuotexa [JOK
25 CKHE U XMMHUYECKHE CBOMCTBA, IPUMEHE- https://m.ed-

HUC
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XUMUYECKHUE pcaKknuuy, Jexamue B 0C-
HOBE IIPOMBIIIIJIICHHOI'O crocoba moJryue-

bubnunorexa LIOK

26 HUS CEPHOM KUCIOTHI. XUMUYECKOE https://m.ed-
3arpsA3HEHHUE OKPYKAIOIIEH Cpe/Ibl s00.ru/00adec8a
COCTUHEHUSIMU CEpBI

. bubnunorexa LIOK
Brruncnenme MaccoBoii 10711 BbIX0/1a
27 S —— https://m.ed-
POLyKTa peaiil s00.ru/00adec8a
OO0m1as xapakTepucTuka 3J1eMeHTOB VA-
bubnuoreka [{OK
rpynmnsl. A30T, pacpoCTpaHEHHE B MPU-

28 onie, PU3NYECKUE U XUMUICCKUE CBOI s/, eck
poze, s00.ru/00adeea6
CTBa

bubnunoreka LIOK
AMMHUak, ero Gpu3nuecKue 1 XUMUYECKUE

29 CBOIICTBa, MOJIy4E€HNE U TIPUMEHEHHUE htps./im.ed-

’ y p 500.ru/00adf004
[TpakTiueckast pabota Ne 3 mo Teme bubmmoteka IIOK
30 «ITomyueHnne aMMuaka, U3y4eHHE €ro https://m.ed-
CBOMCTB» 500.ru/00adf180
. bu6nmorexa LIOK
31 A3oTHas KUCI0Ta, € (PU3NIECKHE U XH- ttps://m.ed-
€CKH€e CBOMCTBA BS.HID.
MHHCCKHC CHONCTR 500.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH aM-
MOHWUS B KQ4e€CTBE MHUHEPATBbHBIX Y100- but6mmorekxa [IOK

32 peHuil. XMMHUYECKOE 3arpsi3HEHUE https://m.ed-
OKPYXKAaIOIIEeH Cpebl COEAUHEHUSIMU 500.ru/00adf518
azoTa
®docdop. Oxcna pochopa (V) u doc- bubmmoreka IIOK

33 dopHas kuciora, pU3NIECKUe U XUMHUIe- https://m.ed-

CKHE CBOWCTBA, ITOJyUYCHHUE $00.ru/00adf68a
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Ucnonb3oBanue hocdaToB B KaueCTBE bubnmnoreka HOK
34 MHUHEpaIbHBIX yI00pEHHH. 3arps3HeHne https://m.ed-
MPUPOTHON cpenbl pochaTamu $00.ru/00adfc20
Yrnepon, pacnpocTpaHEHUE B PUPOJIE bubmmorexa [IOK
35 PO, Pactipoctp P Poae, https://m.ed-
buznyeckue 1 XuMUYeCcKre CBONCTBA 500.ru/00adfdac
Oxkcupel yraepoaa, ux pusndeckue u Xu-
Y pv d bubmuoreka [IOK
MHUYECKHE CBOHCTBA. DKOJIOTUIECKHE
36 5 https://m.ed-
po0JIeMBl, CBS3aHHBIE C OKCUIOM YTJie- 500.ru/00adfebe
poxaa (1V)
bubmuoreka [{OK
37 VYronpHas KUCIIOTa U €€ COH https://m.ed-
$00.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o teme "Ilo- Bu6moteka [JOK
38 Jy4YeHHe yrilekucaoro rasza. KauectseH- https://m.ed-
Hasl peakius Ha KapOoHaT-HuoH" 500.ru/00ae027e
[lepBoHauanbHble MOHATUS 00 OpraHuye- bubmuoreka [IOK
39 CKHX BEIIECTBAX KaK O COSJAMHCHUSX yT- https://m.ed-
Jepona 500.ru/00ae054e
bubmmoreka IIOK
40 Kpemuuii u ero coenHeHus https://m.ed-
$00.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenue
but6mmorexa [IOK
AKCIEPUMEHTAIBHBIX 3314 110 TeMe
41 B . https://m.ed-
«BaxHeiime HeMeTauTbl 1 UX COCIIHE- 500.1u/00ae0bf2
HUS»
KonTponbnas padota Ne3 o reme «Bax- bubmorexa OK
42 https://m.ed-

HEUIMe HEMETAIUTBI U X COCOAUHECHUA»

500.ru/00ae0el18
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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
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

OO01mas XxapakTeprucTUKa XUMUIECKIX
3JIEMEHTOB — METaJIOB. MeTauinye-

bubnunorexa LIOK

43 CKasi CBSI3b M METAJUIMYECKask KPUCTAILIIU- https://m.ed-
yeckas penieétka. ®u3ndeckrue CBOMCTBa 500.ru/00ae103e
METaJIIOB
XuUMHUYECKHe CBOMCTBA METAIIJIOB. DJICK- bubmuorexa [IOK
44 TPOXUMHYCCKHUH Psi/T HANIPSKEHUI Me- https://m.ed-
TaJJIOB $00.ru/00ae1156
OO61mue criocoOb!l TOTYYeHUST METAJLIOB.
bubnuoreka [{OK
CrmuiaBbl. BeraucneHus o ypaBHEHUSM
45 . https://m.ed-
XUMHUYECKHUX PEAKIINH, eCITH OJHH U3 pe- 500.11/00a61156
arcHTOB COJICPXKUT MPUMECH
bubnunoreka LIOK
46 [ToHsiTHE O KOPPO3UU METAJLIOB https://m.ed-
500.ru/00ae1278
bu6nmorexa LIOK
47 [IlenouHble METATIIBI https://m.ed-
500.ru/00ae14b2
bu6nmorexa LIOK
48 Oxcubpl ¥ THIAPOKCHIBI HATPUS U Kallus https://m.ed-
500.ru/00ae14b2
but6mmorekxa [IOK
[IlenoyHO3eMeNbHbBIE METAIIBI — Kajlb-
49 . . https://m.ed-
HHH I MarHHH 500.ru/00ae15e8
but6mmorekxa [IOK
50 Baxueiimme coenMHEHUS KaabIIUs https://m.ed-
500.ru/00ae15e8
51 O06o00meHre U cucTeMaTr3aIusa 3HaHUH
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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
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

KéctkocTb BOJBI U CLIOCOOBI €€ ycTpaHe-

bubnunoreka LIOK

52 https://m.ed-
it 500.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme bubnuoreka [JOK
53 "YKEcTtkoCTh BOJIBI M METO/IBI €€ yCTpaHe- https://m.ed-
Hus" 500.ru/00aelae8
bub6nmoreka [IOK
54 AfoMuHUHT https://m.ed-
500.ru/00aelc64
. bubmuoreka [IOK
AmMoTepHBIe CBOMCTBA OKCHJIA U TH/I-
55 https://m.ed-
pokeiia 500.ru/00aelc64
bubnunoreka LIOK
56 Keneszo https://m.ed-
500.ru/00ae1d86
bubmmoteka IIOK
Oxcuapl, Tuapokcuabl U comu xenesa (11)
57 (1) https://m.ed-
neesa 500.ru/00ae35e6
58 O06o01eHre U cucTeMaTr3aIus 3HaHUH
[Tpaktuyeckas padora Ne 7. Pemenue
bubmmoteka IIOK
9KCIIEPUMEHTANBHBIX 3324 10 TeEME
59 . https://m.ed-
«BakHelme MeTaIbl ¥ X COearuHE-
500.ru/00ae3de8
HUS»
Brraucnenus o ypaBHEHUSIM XHMHYC-
CKMX pEaKLMi, €CIU OJIUH U3 PearcHTOB bubmuoreka [JOK
60 JIaH B U30BITKE WM COACPIKUT MTPUMECH. https://m.ed-
Brruncnennsa MaccoBoil J0JIM BEIXOJA $00.ru/00ael1750
MPOJYKTa peaKiuu
61 O0001eHre U cUCTEMAaTU3ALNS 3HAHUI
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

KonTtponbnas padora Ne4 mo reme «Bax-

62 1
HEHIIIMe METAJIIBI U UX COCTMHEHUS)
B N bubnuorexa [{OK
CIIIeCTBA U MaTePHAIIbI B TIOBCETHEBHOM
63 KM TeTOBCKA 1 https://m.ed-
500.ru/00ae3f50
N bub6nmoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE OKPYKArOIIeH
64 1 https://m.ed-
Cpel 500.ru/00ae4270
bubnuoreka [{OK
Pons xumun B PCHICHUH SKOJIOTHYCCKUX
65 I 1 https://m.ed-
p 500.ru/00ae4270
PesepBublit ypok. O0001IeHNE U CUCTE- bubmorexa OK
66 . 1 https://m.ed-
MATHSAMHA SHAHHH 500.ru/00ae0d0a
PesepBuslit ypok. O000IIeHNE U CUCTE- bubmorexa OK
67 . 1 https://m.ed-
MATHSAIITL SHAHIHI s00.ru/00adb33c
Peseprublit ypok. O60011IEHNE U CUCTE- bubmorexa [IOK
68 N 1 https://m.ed-
At 3 500.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB IIO ITPO- 68

I'PAMME
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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