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HOACHUTEJDBHAA 3AIINCKA

[IporpaMmMa o XuMuM Ha ypOBHE OCHOBHOT'O 00111ero 00pa3oBaHMs COCTaBJICHA HA OCHO-
Be TpeOOBaHMIA K pe3y/IbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTEeIbHOM MPOTpaMMbl OCHOBHOTO
obmero oopazoBanus, mpeacrabieHHbIXx B PI'OC 00O, a Takxke Ha OCHOBE (enepaibHOil pado-
4el MporpaMMbl BOCIIUTAHUS U C YUETOM KOHIIETILIMY IIPENOoAaBaHMsl yueOHOro npeamera «Xu-
MUs» B 00pa3oBaTelbHBIX opraHu3anusx Poccutickoii denepamnmm.

[Tporpamma o XuMuu AaET MPEICTaBICHHUE O LENIX, 0OIIeH cTpaTeruu 00y4eHusi, Boc-
MUTAHMS U pa3BUTHS 00YUaIOIUXCSI CPEICTBAMU y4eOHOI0 IIpeIMeTa, yCTaHaBIUBaeT 00s3a-
TEJIbHOE IPEIMETHOE COJIEPKAaHUE, IPEAYCMATPUBAET PACIIPEAEIEHUE €T0 110 KIaccaM U CTPYK-
TYpUpPOBaHUE MO pa3jiesiaM U TeMaM MPOrpaMMBbI 10 XUMUHU, ONIPEAETseT KOJINYECTBEHHbIE U Ka-
YECTBEHHBIE XapPAKTEPUCTUKU COJIEP)KaHUsl, PEKOMEHYEMYIO II0CIEA0BAaTEIbHOCTD U3YUEHUS
XUMHH C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, TOTUKU y4eOHOTO Mpoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaroLIXcs, ONpeAesieT BO3SMOKHOCTH MIPeIMETa ISl peaan3a-
MU TpeOOBAaHUM K pe3ylbTaTaM OCBOSHHS OCHOBHOI 00pa30BaTeNIbHOM MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, a TaKKe TPEOOBAHUH K pe3yabTaTaM 00y4eHHs XUMUHU Ha
YpOBHE IIeNiel N3yueHus MpeIMeTa U OCHOBHBIX BUJIOB Y4eOHO-TIO3HABATENIbHOM IeATEIHbHOCTH
00ydJaronierocs 1o OCBOCHUIO yueOHOTO CONICPKAHUS.

3HaHHUe XUMHHU CITYKUT OCHOBOM AJis1 (HOPMUPOBAHUSI MUPOBO33PEHUS 00Yy4ar0IIerocs,
€ro NpeJCTaBJICHUN O MaTepUAJIbLHOM €IUHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (pOpMHUpyEeMbIe
XUMHEH MpeACcTaBIeHUS O B3aUMOIPEBPAIICHUSIX YHEPTHH U 00 HBOJIIOIIMY BEUIECTB B MPUPOJIE,
0 MYTSIX pelIeHus rIo0aibHbIX MPOOJIEM YCTOWYMBOIO pa3BUTHSI YEJIIOBEUECTBA — CHIPHEBO,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3aliii BO3SMOXKHOCTEHN AJIsi caMOpa3BUTUA U (POPMUPOBAHUS KYJIbTY-
PBI TMYHOCTH, €€ o011el U (YHKIIMOHATBLHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEN 00ydaromuxcs,
HABBIKOB MX CaMOCTOSITENIbHOM y4eOHO! NesTeNIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATENb-
CKHUX YMEHUH, HEOOXOIUMBIX KaK B TIOBCETHEBHOMW KHU3HU, TaK U B MPOPECCUOHANBHON eaTeb-
HOCTH;

3HaKOMMUT €O creln(UKOil HayYHOTO MBIIIJICHHS], 3aKJIa/IbIBAET OCHOBBI 11€JI0OCTHOTO
B3IJI511a HA €IMHCTBO IPUPO/IbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TalloM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00Y4YaIOLINXCS;

Croco0CcTBYeT (OPMUPOBAHUIO IEHHOCTHOTO OTHOILLEHUS K €CTECTBEHHO-HAYYHBIM 3Ha-
HUSIM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHUYECKOe 00pa3oBaHue 00yUyaronmX-
csl.

JlaHHbIe HampaBJIeHHs B 00YYEHUH XUMHUHU 00ECTIeUnBaIOTCA CIIEIUPUKON CoAepKaHUs
y4eOHOro MpeMeTa, KOTOPbIN SABJISETCS NeJarornuecky aganTHpOBaHHBIM OTpa)keHHEM 0a30-
BOM HAyKU XMMUU Ha ONPEACIEHHOM dTare e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111er0 00pa30oBaHMs OPUEHTUPOBAH HA OCBOEHUE
00y4JarOIIMMUCS CUCTEMBI TIEpBOHAYATIBHBIX TIOHATUH XUMUU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJICTBHBIX 3HAUNMBIX TIOHSITHH OPTaHUYECKOU XUMUHU.

CtpykTypa colepkaHust IpOrpaMMbl 10 XUMHUH ¢(hOPMUPOBAHA HA OCHOBE CHCTEMHOTO
nonaxoja K e€ usydenuro. Cozepkanue CKIaIbIBaeTCsl U3 CUCTEMBI MOHATHI O XMMUYECKOM dJe-
MEHTE U BEILLIECTBE U CUCTEMBI MOHATHI 0 XUMUYECKOH peakiur. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl 110 MPUHIIMITY ITOCIEIOBATEILHOTO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETHUECKUX
IIPEJICTaBICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— Ilepuoanueckoro 3akoHa /[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUs O CTPOEHHUH aToOMa U XUMHYECKOU CBS3H;

— MPEJICTaBICHUH 00 AJIEKTPOIUTUIECKON JTUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU MOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BHUBAIOTCS MOCIEI0OBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBIIIOJI-
His QYHKIUU OOBSICHEHHS U TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI U BOBMOXKHOCTEH MpakTuye-
CKOI'0 MPUMEHEHHUS U MOJIYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMBbl 0 XUMUU CIIOCOOCTBYET (POPMUPOBAHUIO MIPEICTABICHUS O XH-
MHUYECKON COCTABIIAIONIEH HAyYHOU KapTUHBI MUpPaA B JIOTUKE €€ CUCTEMHOMN IIPUPOBL, IEHHOCT-
HOT'O OTHOLUEHUSI K HAYYHOMY 3HaHHUIO U METOJaM I03HaHUs B Hayke. M3yueHue XumMuu npouc-
XOJIUT C MPUBJICUCHUEM 3HAHUHN U3 paHee N3yUYEeHHBIX YIEOHBIX MpeaMeToB: «OKpyKarIUN
Mup», «buonorus. 5—7 knaccel» U «dusuka. 7 Kimacey.

[Tpu n3yueHNHn XUMUU TPOUCXOAUT (POPMHUPOBAHNE 3HAHUN OCHOB XUMHUYECKON HAYKH
KaK 00JIacTU COBPEMEHHOI'0 €CTECTBO3HAHMSI, TPAKTUYECKON JeSTeIbHOCTH YeJIOBEKa U KaK OJ1-
HOT'O U3 KOMIIOHEHTOB MUPOBOM KYJbTYpHL. 3a7ada y4eOHOro mpeiMera COCTOUT B (hOpMUpoBa-
HUU CHCTEMbI XUMUYECKIX 3HAHUN — BaXXHEUIINX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX
MOJIOKEHHH, TOCTYITHBIX 0000IIEHUIT MUPOBO33PEHYECKOT0 XapaKTepa, S3bIKa HAYKH, B TPHOO-
[IEHUH K Hay4YHBIM METO/IaM MTO3HAHUS MPU U3YYEHUHU BEIIECTB U XMMHUECKUX peakluii, B hop-
MHUPOBAHUU U PA3BUTHUH IMO3HABATEIHLHBIX YMEHUI U UX IPUMEHEHUHU B Y4€OHO-TT03HABATEIIbHON
U y4yeOHO-HCCIIeI0BATEIBCKOM IEATEIBHOCTH, OCBOCHUHU MTPABHII O€30MaCHOT0 O0pAaIeHHS C Be-
[IECTBAMU B ITOBCETHEBHON KU3HH.

[Tpu u3yyeHHr XUMUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus BaXKHOE 3HAUCHUE
IPUOOPETHN TaKUEe LIETH, KaK:

— (¢hopMUPOBaHUE UHTEIIEKTYaJIbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K caM000pa30BaHHUIo,
COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY IPUHSATHIO PEIICHUH, CIOCOOHOM alaliTUPOBATHCA K
OBICTPO MEHSIOIINUMCS YCIOBUSM KU3HU;

— HaIlPaBJICHHOCTh OOYUYEHHs Ha CHCTEMAaTHYECKOEe MPUOOIIEHUE 00YJaIOIINXCS K CaMO-
CTOATEIHLHOM MO3HABATEILHOM 1€ATEIbHOCTH, HAYYHBIM METOAaM MO3HaHUs, (POPMUPYIOLTIM
MOTHBAIIUIO M Pa3BUTHE CITIOCOOHOCTEN K XUMUHU;

— obecrieyeHue yCIoBHi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUAIOIIMMHUCS OIBITA pas3-
HOOOpa3HOM JEeSATEIHHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KITFOUEBBIX HABBIKOB (KJIFOYEBBIX KOM-
METeHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE IS PA3IMYHBIX BUAOB JESITEILHOCTH;

— ¢hopMupoBaHHe 001IeH PYHKITMOHAIHHONW U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
qrclie YMEHUH OOBSCHATH M OLICHUBAThH SIBJICHUS OKPYXKAIOIIETO MHUPA, UCTIONb3YsI 3HAHUS U
OTIBIT, TIOJTYYCHHBIC MTPU U3YUCHUN XUMHH, IPUMEHSATh UX TIPH PEUICHUU TPOOIEM B TTIOBCETHEB-
HOH XKHU3HH U TPYJOBOH JICATEILHOCTH,

— hopMHUpOBaHKE Y O0YHAIOITUXCS TYMAaHUCTUYECKUX OTHOIIEHUN, TOHUMAaHUS IIEHHOCTH
XUMHUYECKHUX 3HaHUH A7l BRIPAOOTKU HKOJIOTHUECKH 11eJIecO00pa3HOro MOBeACHUS B OBITY U
TPYAOBOM JAEATEILHOCTH B IENSAX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYKAOUIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTUBAIIMH K OOYYEHHIO, CHIOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCTIUTA-
HUIO Ha OCHOBE YCBOEHHsI O0IIIeUeIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHeHIIero ooyyeHusl.

OO11ee 4ncI0 4acoB, OTBEIEHHBIX ISl U3YUEHHUSI XUMHUH HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBanwus, cocTarisgeT 136 gacoB: B 8 kimacce — 68 yacoB (2 vaca B Heelno), B 9 kiacce — 68
qacoB (2 yaca B HEZEII0).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumun. Posb XMMuM B AKU3HU YEIOBEKA. XMMHUA B CHCTEME HayK. Tena u Benie-
cTBa. PU3MUECKUE CBOICTBA BEUIECTB. ArperaTHoe cocTosinue Beuiects. [lonarue o metonax
no3HaHus B XuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3ienieHus cMeceil.

ATOMBI U MOJIEKYJIBI. XUMHUYECKUE 3JIeMEHThI. CHMBOJIBI XUMUYECKUX 3J1€MEHTOB. [Ipo-
CTBIE U CIIO’KHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX IEMEHTOB. 3aKOH MTOCTOSH-
CTBa cocTaBa BeuecTB. OTHOCUTENbHAs aTOMHAas Macca. OTHOCHUTEIIbHASI MOJIEKYIIsIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'0 DJIEMEHTA B COEAMHEHUH.

KonunuectBo BemecrBa. Monb. MoisipHas Macca. B3auMocBs3b KoJau4ecTBa, MacChl U
yKclla CTPYKTYPHBIX €AMHUIL BenecTBa. Pacu€rsl o popmynam XMMUYECKUX COEIMHEHUI.

Pu3znuecKre 1 XUMUUYECKHE SIBJICHUS. XUMUYECKasl peaklus U e€ MpUu3HaKku. 3aKOH CO-
XpaHEHHUs! MacCChl BEIIECTB. XUMUYECKHE ypaBHeHUs. Kiaccudukanms XuMUIECKUX peaKiiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMUYECKOW MOCY/I0H, MpaBuiaMu paboThl B 1a00paTopuu U mpuéMaMu
oOparteHus ¢ labopaTOpHBIM 000pYI0OBaHNEM, H3YYSHUE H OTTMCAaHHE (DU3MIECKUX CBOWCTB 00-
pa30B HEOPraHWYECKUX BEUIeCTB, HaOMo1eHne pu3nuecKux (IU1aBJIeHUuEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKe, KHIIEHUE U KOHIEHCALKs BObl) U XUMUYECKUX (TOpEHUE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTON) SIBJICHHM, HAOI0IeHue
Y OINKMCaHUe MPU3HAKOB IIPOTEKAHMSI XUMUUECKHUX PEaKIUi (pa3ioxKeHue caxapa, B3auMoiei-
CTBHUE CEpHOM KHUCIIOTHI C XJIOPUAOM Oapus, paznoxkenue ruapokcuaa menu (l1) mpu narpeBanum,
B3aUMOJICUCTBHE Xele3a ¢ pacTBopoM coiu meau (1), usyuenue criocoOoB pasziesieHus CMecei:
C TIOMOIIIbIO MarHuTa, (PUIBTPOBaHKE, BRIMTAPUBAHUE, TUCTHIUIAIMS, XpoMaTorpadusi, mpoBese-
HUE OYUCTKHU MOBAPEHHOMW COJU, HAOIIOEHUE U ONHUCAaHUE PE3y/IbTaTOB IPOBEACHHUS OIBITA, UJI-
JTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAaCChl, CO3JaHNE MOJIETIEH MOJIEeKY (IapOCTEP>KHEBBIX).

BaHeiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cMech ra3os. Cocras Bo3ayxa. Kuciopos — 351eMEHT M TPOCTOE BELLECTBO.
Haxoxnaenue kucinoposa B mpupojie, Gu3nyecKkue 1 XUMUYECKHE CBONCTBA (peaKuu TOPEHHUS).
Oxkcunsl. [Ipumenenue kuciaopoaa. CriocoObl OTyYSHHs KUCIOpOAa B 1ab0paTopuu U mpo-
MbllIeHHOCTH. KpyroBopoT kuciopoaa B npupoze. O30H — asioTponHasi MOAU(PHUKALUS KUCIO-
pona.

TennoBoii 3¢ pekT XuMUIECKON peakIiK, TEPMOXUMHUECKUE YPAaBHEHUS, 9K30- U SHI0-
TEPMUYECKUE peaklMK. TOIIMBO: Yroiib U METaH. 3arpsi3HEHUE BO3yXa, YCUIIEHUE TAPHUKOBO-
ro ¢ dekra, pa3pylieHre 030HOBOT'O CJIOSI.

Bonopon — sanemenT u npocroe BemiectBo. HaxoxxaeHne Boiopoia B mpupoe, pusmuye-
CKH€ U XUMUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI MostydyeHus. Kuciorsl u comu.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Boaa kak pactBoputens. PactBopbl. HacsleHHble 1 HEHa-
CBILLIEHHBIE PACTBOPBI. PacTBOpMMOCTH BelecTB B BoJe. MaccoBasi 10151 BELIECTBA B pacTBOPE.
Xumuueckue cBoicTBa BoJibl. OcHOBaHUsA. POk pacTBOPOB B MPHUPO/IE U B JKU3HH YEITOBEKA.
Kpyrosopot Bobl B mpupoe. 3arpssHeHue TpUpoaHbIX BoA. OXpaHa U OUYUCTKA MPUPOJIHBIX
BOJI.



Knaccugukanus sHeoprannyeckux coeaunenuit. Oxcuapl. Knaccudukanus okcuaos: co-
neoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aMpOTepHBIE) U HecoeoOpasytomue. Homenknarypa
OKCHJI0B. PU3NYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.

OcnoBanust. Knaccugukanus ocHOBaHUI: MIENTOYN U HEpAaCTBOPUMbIE OCHOBaHus. Ho-
MEHKJIaTypa OCHOBaHHUN. PU3NUeCKue U XUMUYECKUE CBOMCTBA OCHOBaHUH. [lonmydyeHue ocHO-
BaHUM.

Kucnorsl. Knaccuduxanus kucinot. Homenknarypa kucior. @U3nuecKkue U XUMUYeCKHe
cBoicTBa KUCHOT. Pan akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkinarypa coneil. @u3znueckue U XuMuieckue csoiictsa cozeil. [lonyuenne
COJICH.

I'eneTndeckas CB3b MEXKYy KJIACCAMU HEOPIaHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEEIICHUE COAEPKaHU KUCIOPOa B BO31yXe, IIOJyYeHUE, cCOOUpaHue,
pacrio3HaBaHHUE U U3YUYEHUE CBOMCTB KHCIOpO/a, HaOII0AeHNEe B3aUMOECHCTBUS BELLIECTB C KUC-
JIOPOAOM M YCIIOBHS BO3HUKHOBEHUS U MPEKpaIIeHUs ropeHus (1oxapa), 03HaKOMJIEHHUE ¢ 00-
pas3lamMy OKCHJIOB U OIMCAHKUE UX CBOWCTB, MTOJy4YeHHE, COOMpaHKe, paclio3HaBaHUE U U3yUCHHE
CBOICTB BOJ0po/ia (TopeHue), B3aumo ieiicTeue Bojopoaa ¢ okcuaom meau (1) (Bo3moxkHo uc-
[0JIb30BaHNE BUI€OMATEPUANIOB), HaOI0AeHHE 00pa310B BEIIECTB KOJUYECTBOM 1 MOJIb, HCCIle-
JIOBaHUE OCOOCHHOCTEH PaCTBOPEHUS BEIIECTB C PA3IMYHON pAaCTBOPUMOCTBIO, IPUTOTOBJICHNE
pPacTBOPOB € ONPEACIEHHON MacCOBOU OJIEN paCTBOPEHHOTO BEILIECTBA, B3aUMOIECHCTBUE BOJIbI
¢ MeTajulaMu (HaTpUEM U KajbliieM) (BO3MOXKHO MCIIOJIb30BAHUE BUACOMATEPUATIOB), UCCIIEI0-
BaHHUe 00pa31[0B HEOPraHMUECKUX BEIIECTB PAa3IMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHHUS
OKpacCKH MHJIMKATOPOB B PACTBOPAX KHUCIOT U LIEJI0YEH, U3YUCHUE B3aMMOICHCTBHS OKCUIA Me-
1u (1) ¢ pacTBOpoM cepHOI KUCIOTHI, KUCIOT C METAJIIAMHU, peaKluil HeHTpanu3anuy, noiyye-
HU€ HEPaCTBOPHUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO METAJLJIA APYTHM U3 PAaCTBOpA COJIH, pe-
LICHHE YKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe «BajkHeHIue K1acchl HEOPraHU4eCKUX COeIMHe-
HU.

Iepuoauyeckuii 3axkon u [lepuoanyeckas cucremMa Xumuueckux jiemenTon /1. U.
MenpnesieeBa. CTpoeHHe aTOMOB. XMMHYecKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peaknuu

[lepBble NONBITKY KJIACCU(PHUKALMU XUMUYECKUX 1eMeHTOB. [IoHsATHE 0 rpynmnax cxof-
HBIX 3JIEMEHTOB (ILEJIOYHBIE U IEI0YHO3EMEbHbBIE METalIbI, FaJIOTeHbl, UHEPTHBIE T'a3bl). Jie-
MEHTBI, KOTOpbI€ 00pa3yroT aM(pOTEPHbIE OKCHUJIBI U THAPOKCHIBI.

IIepnonnueckuit 3akoH. Ilepuonnueckas cucrema XuMu4eckux 3ieMeHToB J1. 1. Menne-
neeBa. KopotkonepuoaHas u jnmuHHonepuoanas Gopmsl [lepuoanyueckoil cucteMbl XUMHUYECKUX
anemenToB . . Menzaeneesa. [lepuoas! u rpymnmsl. @U3nyeckuil CMBICI IOPSAIKOBOIO HOMEPA,
HOMEPOB IIEpHOa U TPYIIILI AIIEMEHTA.

Crpoenne atoMoB. CoctaB aTOMHBIX szep. M3oTonsl. DnekTpoHsl. CTpOEHUE 2IEKTPOH-
HBIX 000JI04€K aTOMOB TepBbIX 20 XuMu4eckux 31neMeHToB llepuoanueckoit cucrems /1. U.
MenneneeBa. XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTA IO €ro MoJIoKeHUIo B [lepuoandeckoit
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJlyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIUIMUECKUX
Y HEMETAJUIMYECKUX CBOWCTB I10 TPyIIaM U IEPHOIaM.

3nauenue [lepuonnueckoro 3akona u [leproauueckoi CUCTEMbI XUMUYECKUX YIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

Xumuueckas cBsi3b. KoBangeHTHas (MoJsipHast M HEMOJISIPHAs) CBA3b. DJIEKTPOOTPHULIA-
TEJIBHOCTh XUMHYECKHUX 3JIEMEHTOB. MIOHHAas CBs3b.

Crenenp okucieHus. OKUCINTEIbHO-BOCCTAHOBUTENBHBIE peaklnu. IIporecch! okucie-
HUS U BOCCTaHOBJEHUS. OKMCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:



M3y4eHrne 00pa3IloB BEMIECTB METAIJIOB U HEMETAILIOB, B3aNMOICHCTBHE THIPOKCH A
[MHKA C paCTBOPaMU KUCJIOT U IIEJI0Y€eil, MPOBEIEHUE OIBITOB, WILTIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEITFHO-BOCCTAHOBUTENBHBIX PEAKIIUi (TOPEHUE, PEAKIIUN PA3IIOKECHUS, COCTUHEHHUS ).

Meosicnpeomemnvwie ceasu

Peanu3arust MEXNpPEIMETHBIX CBS3€H MPU U3yUYEHUU XUMHUHU B 8 KIIACCE OCYIECTBISICTCS
yepes3 UCIOJIb30BAaHKUE KaK OOIIUX €CTEeCTBEHHO-HAYUHbIX MMOHATHH, TaK U OHATUHN, SIBJISIOIIMX-
Csl CHCTEMHBIMH ISl OTACNIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO011ue ecTecTBEHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, rTUNOTE3a, TEOpUs, 3aKOH, aHa-
JU3, CUHTE3, KJIACCU(PUKALINS, IEPUOANIHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTHPOBAHUE,
U3MEpEHHEe, MOJIETb, SIBJICHUE.

dwusuka: MaTepusi, aTOM, JJICKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH]I, H30TOIbI, PaIH0aK-
TUBHOCTb, MOJIEKYJIa, JIIEKTPUUYECKUH 3apsil, BEIIECTBO, TeN0, 00BEM, arperaTHOE COCTOSTHUE
BEIIIECTBA, T'a3, PU3NYCCKUE BEIIMYNHBI, €AMHULIBI U3MEPEHUS, KOCMOC, TIaHETHI, 3BE3/1b1, COJTH-
Ie.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPO/IbI, OJIE3HbIE UCKOIae-
MBI€, TOILJTUBO, BOJAHBIC PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeECKasi peaKust

IIepnonnueckuit 3akoH. [lepuonnueckas cuctema XuMu4eckux 3jueMeHToB J1. 1. Menne-
neeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKUX JIEMEHTOB IIEP-
BBIX TPEX MEPHUOJOB, KaIMs, KaIbLUA U UX COCIUHEHNUN B COOTBETCTBUH C ITOJIOKEHUEM DIIEMEH-
TOB B llepuonnueckoii cucteme U CTpOEHUEM X aTOMOB.

CrpoeHue BeliecTBa: BUJIbl XUMUUECKON CBSA3U. THIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBU-
CHUMOCTB CBOMCTB BEILECTBA OT TUIA KPUCTAJUINYECKON PEIIETKH U BUJA XUMUYECKOU CBA3HU.

Knaccugukanys u HOMEHKJIaTypa HEOPraHUYECKUX BELIECTB. XUMUYECKUE CBOWCTBA
BELIECTB, OTHOCALIMXCSA K Pa3IMYHbIM KJIaCCaM HEOPTaHUYECKUX COCIMHEHUMN, TEeHETHYECKas
CBSI3b HEOPraHNYECKHUX BELIECTB.

Knaccugukaius XuMHUecKuX peakiuii o pa3IMuHbIM IPU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEILIECTB, 110 TEMIOBOMY 3P QEKTY, 10 U3MEHEHHIO CTETIEHEN OKHUCIIe-
HUSI XUMHUYECKUX 3JIEMEHTOB, [0 00PaTUMOCTH, 110 YUYaCTHIO KaTaau3aTopa). DK30- U SHJ0TEp-
MUYECKHE PEaKINH, TEPMOXUMHUYECKUE YPABHEHHUSL.

[TonsaTue o ckopocTn xuMHuUYecko peakuuu. [lonsaTue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHYECKHUX peakuusx. [IoHsATHEe 0 TOMOTreHHBIX U FeTepOreHHbIX peakuusax. [lonsatue o katanu-
3e. [IonaTre 0 XUMU4YeCKOM paBHOBECUH. DAaKTOPBI, BIMAIONME HA CKOPOCTh XUMUYECKON peak-
LIAN U ITOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKuCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH, 3JIEKTPOHHBIN OajaHC OKUCIUTEIBHO-
BOCCTaHOBUTENBbHOMN peakinu. CocTaBieHNEe ypaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peakimii ¢ UCMOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3neKTPOAUTHUECKOMN TUCCOLMALINN. DIEKTPOIUTHI U HEANEKTPOJIUThl. KaTnoHsl,
AQHUOHBI. MexaHU3M IUCCOLMALNY BEUIECTB C Pa3IMUYHBIMM BUJIaMU XUMUYECKOU cBsA3U. CTe-
neHs aucconuanuy. CuabHbIE U cllabble JIEKTPOIUTHI.

Peakiiun noHHOTO OOMEHa. Y CIIOBHSI MPOTEKAHUS PeaKIMii HOHHOTO 0OMEHa, TIOJIHbIE U
COKpaII€HHbIE HOHHBIE YpaBHEHHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAHUM U COJIEH B CBETE
IpeCTaBICHUN 00 PIEKTPOTUTHUECKON Aucconnanyy. KauecTBeHHbIE peakiuy Ha HOHBI. [1o-
HATHE O TUJIPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJICIIIMHA KPUCTAINIMYECKNX PEIIETOK HEOPraHNYECKUX BEUIECTB — Me-
TaJIJIOB M HEMETAJUIOB (rpadurta 1 anMasa), CJI0XKHBIX BEIIECTB (XJIOpUa HaTpus), UCCIEI0BaHHE
3aBHCHUMOCTH CKOPOCTH XMMHUYECKOI peakliiy OT BO3AEHCTBUS pa3InYHbIX (PAKTOPOB, HCCIIEN0-



BaHUE 3JIEKTPOIIPOBOHOCTU PACTBOPOB BEUIECTB, MIPOLIECCA AUCCOLMAIMM KUCIIOT, IIeJI0uel U
coJieit (BO3MOXHO MCIOJIb30BAHKE BUIEO MAaTEPUAJIOB), MPOBEACHHUE ONBITOB, UILTIOCTPUPYIO-
MIMX MPU3HAKHU MPOTEKAHMI peakiuii HOHHOro oOMeHa (00pazoBaHMe 0CaKa, BBIICICHUE Ta3a,
o0pa3oBaHue BOJbI), OMBITOB, MILTIOCTPUPYIOIIUX MPUMEPH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxkuuil (ropeHue, peakliuu pas3yioKeHus, COEIMHEHUS ), pacllO3HaBaHUE HEOPTAHUYECKUX Be-
IIECTB C OMOIIbIO KAYECTBEHHBIX PEaKIMii Ha MOHBI, peLICHIE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtayuibl M MX coeJHHEHUA

OO6mas xapakTepucTuka ranoreHoB. OCoOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTe-
neHu okucieHus. CTpoeHne u GU3NIecKue CBOMNCTBA MPOCTHIX BEIIECTB — I'aJOr€HOB. XUMHUYe-
CKHe€ CBOICTBa Ha mpUMepe XJopa (B3auMOJICHCTBUE C METaNIaMU, HEMETaJUIaMU, I1eJI0YaMHu).
XnopoBogopoa. CoJisiHast KHCI0Ta, XUMUYECKHE CBOMCTBA, OJIy4eHUE, MpUMeHeHue. [lelicTBre
XJIOpa U XJIOPOBOJIOPO/a Ha OPraHU3M uesioBeka. BaxkHel e XJIopuibl U UX HaXO0XKICHHE B
IpUpOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnel. Oco0eHHOCTH CTPOEHUS aTOMOB, Xa-
pakTepHble cTeneHn okucieHus. CTpoeHune U PU3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIIO-
pojia ¥ cepbl. AJIIIOTPONHBIE MOAU(PUKALIMK KUCIOPOA U Cepbl. XUMUYECKHE CBONCTBA CEPHI.
CepoBonopoi, cTpoeHue, GU3nIecKrue 1 XUMHYecKre cBoicTBa. OKCHIBI CephI KaK MPEICTaBH-
TEJH KUCIOTHBIX OKCUI0B. CepHasi KUCIO0Ta, PU3NYECKHEe U XUMHUECKHE CBOMCTBA (001I1e Kak
NpeCTaBUTEIS Kilacca KUCIIOT U crienupuieckne). XMMUYECKHE PEaKIiH, JIS)KAIIHe B OCHOBE
MIPOMBIIIIEHHOTO CII0Cc00a MOJIydeHus CepHOM KUcioThl. [Ipumenenue cepHoii kucnotel. Conu
CepHOI KHCIIOTHI, KAaUEeCTBEHHAs peakius Ha cyinb(ar-uoH. HaxoxaeHue cepbl v e€ coeTMHeHUI
B IIpHpoie. XMMHUECKOE 3arps3HeHHE OKPYKAIOUIeH cpeibl COSMHEHHUSIMH CEephI (KUCIOTHBIE
JIOK]IH, 3arpsi3HEHUE BO3/4yXa U BOJOEMOB), CIIOCOOBI €0 MPeA0TBPaIECHUS.

O6mas xapakrepuctuka 371eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, Xa-
paKTepHBIC CTETIEHN OKUCIICHUS. A30T, paclpOCTpaHEHHUE B IPUPOIC, PU3NUECKUE U XUMUYE-
ckue cBoiictBa. KpyroBopot a3ora B nmpuponae. AMMHAK, ero (pu3ndeckre u XUMHYECKHUe CBOH-
CTBa, OJy4YeHue u npuMeHeHne. Comu aMMOHHMS, NX (PU3UIECKUE U XMMUYECKHE CBOWCTBA,
npuMeHenue. KauecTBeHHas peakius Ha MIOHbl aMMOHHMSL. A30THAs KUCIIOTa, e€ oiyueHue, Gpu-
3U4ECKHEe U XUMUYECKHE CBOMCTBA (00IIHMe KaK IpeCTaBUTeNs Kjlacca KUCIIOT U crienupuye-
ckue). Mcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KaueCTBE MUHEPAJIbHBIX yA00peHHid. Xu-
MHUYECKOE 3arpsiI3HEHUE OKPY’KaIOLIEel cpeibl COEAUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIM, 3arpsi3-
HEHUE BO3/yXa, TOYBHI U BOA0EMOB). Docdop, amnoTponubsie Moaudukamu Gochopa, huznye-
ckue u xumuueckue cpoiicta. Oxeug gocdopa (V) u pochopHas kucnora, Gu3nYECKUe U Xu-
MHYECKHE CBOMCTBA, oidydeHue. McnonapzoBanue ¢pochaToB B KadyecTBE MUHEPAIBbHBIX Y100pe-
HUM.

OOmas xapakrepucThka 31eMeHToB |V A-rpymnmel. OCOOEHHOCTH CTPOEHUS aTOMOB, Xa-
paKkTepHbIE CTETIEHU OKUCIIEHUS. YTIEpo, aJlIOTPOIHbIE MO (UKALINU, PACIIPOCTPAHEHUE B
npupoe, Gpuzndeckue 1 XuMuueckue cBoiicta. Ancopouus. Kpyropopot yriepona B nmpupose.
Oxkcuppl yriaeposa, ux (pusndeckue U XMMHUUECKHUe CBOMCTBA, AEMCTBUE HA KUBbIE OpraHU3MBlI,
HOJTy4YeHHE ¥ MPUMEHEHHE. DKOJIOTHYeCKUe POOIeMBI, CBsI3aHHbIE ¢ OKcuaoM yriaepoaa (1V),
TUTIOTE3a TJI00ATBHOTO MOTEIJICHUS KIIMMaTa, TapHUKOBBIN 3G (dEKT. YTonbpHas KUcIoTa u €€ co-
71, uX (PU3NYECKHe U XUMUYECKHe CBOMCTBA, MoJlyueHHe U npuMeHeHne. KauecTBeHHas peak-
s Ha KapOoHAT-noHbI. Vcnonb3oBaHue kKapOOHATOB B ObITY, MEIUILIMHE, TPOMBIIIIEHHOCTH U
CEJIbCKOM XO35IHCTBE.

[lepBoHayasbHbIE MOHATUS 00 OPraHMYECKUX BEILIECTBAX KaK O COEIMHEHUSAX yriepoaa
(MeTaH, 3TaH, 3TUJIEH, alleTHJIeH, STaHOJI, TJMILIEPHH, YKCYCHas KucioTa). [Ipupoanbie nCTOYHU-
KU yIJ1€BOJI0OPOA0B (Yrojb, MPUPOIHBIN ra3, He(PTh), MPOAYKTHI X MepepadoTKu (OeH3UH), UX
pOJIb B OBITY M IpOMBINIUIEHHOCTH. [IoHATHE 0 OMOIOTHYECKH BaXKHBIX BEILECTBAX: )KUpax, OeJ-
Kax, YIJIeBO/Iax — U UX POJIM B JKHU3HU 4yesloBeKka. MaTtepuaibHOe eIMHCTBO OPraHuYeCKUX U He-
OpPraHMYECKUX COCTUHEHHM.



Kpemuuii, ero pusndeckne u XuMHYECKHE CBOMCTBA, IONydyeHue u npumeHerne. Coenu-
HEHUs KpeMHus B ipupoze. Obmue npeacrabienus o0 okcuae kpemuus (1V) u kpemHueBoi
kucnore. CUIMKATBI, UX UCTIOJL30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BakHEeUIITNE CTPOUTEITh-
HbIE MaTepUasbl: KEpaMUKa, CTEKJIO, IIEMEeHT, OETOH, kene300eToH. [IpobieMbl Ge3omacHOro rc-
MOJIb30BAaHUS CTPOUTEIILHBIX MaTEePUAJIOB B MOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3Il0B HEOPTAHUIECKUX BEIECTB, CBOWCTB COJITHOW KHCIIOTBI, IPOBEACHHE
KaueCTBEHHBIX peaklUi Ha XJIOPUA-UOHBI U HAOIIOCHHE IPU3HAKOB UX MMPOTEKAHUS, OTBITHI,
oTpaxkaromue (HU3NIEeCKUe U XUMUYECKUE CBOMCTBA TAJIOTEHOB M UX COCTUHEHHIA (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEpUaoB), O3HAKOMIIEHUE ¢ 00pa3liaMu XJIOPUJI0B (TaJOreHUI0B),
O3HaKOMJICHHE ¢ 00pa3IaMu cepbl U €€ COeAMHEHUSIMH (BO3MOXHO HCIIOJIb30BaHUE BUAEOMATE-
pHuaJioB), HaOJIOIeHKE TIpoliecca 0OYTTIMBaHUA caxapa MoJ IeWCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KUCIIOTHI, U3y4eHNE XUMHUECKUX CBOMCTB pa30aBICHHON CEpPHON KUCIIOTHI, IPOBEJCHNE
KaueCTBEHHOW peakIy Ha Cyab(haT-uOH U HAOII0IeHHe TPU3HaKa e€ MPOoTeKaHusl, O3HaKOMJIe-
HUE ¢ GU3NIECKUMHU CBOMCTBaMHU a30Ta, pochopa 1 X COeTUHEHUH (BO3ZMOXKHO UCTIOIb30BAHUE
BUJICOMAaTepHaloB), oOpa3liaMu a30THBIX U (HOCHOPHBIX YAOOpEeHU, ToTydyeHre, codupaHue,
pacro3HaBaHUE ¥ U3YYCHHE CBOMCTB aMMHUaKa, MPOBEJCHNE KaUeCTBEHHBIX PEaKIUi HAa MOH aM-
MoHHMS U pochaT-uOoH U U3ydeHHE MPU3HAKOB UX MPOTEKAHUSI, B3aUMOJICIICTBHE KOHLIEHTPUPO-
BAHHOW a30THOM KHUCIIOTHI C MEbIO (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPHUAIIOB), H3YUCHHE
MoJieIel KpUCTaNTMYeCKUX PEeIIETOK anmMasa, rpadura, ¢pysuiepeHa, 03HaKOMJICHHE € TIPOILECCOM
ancopOIny pacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTIIEM H YCTPOMCTBOM IIPOTHUBOTA34, T10-
Jay4yeHue, cobupaHue, paco3HaBaHUE U U3y4EHUE CBOWMCTB YIJIEKUCIIOrO ra3a, IpoBeieHne Ka-
YECTBCHHBIX PEaKIii Ha KapOOHAT U CHIIMKAT-UOHBI M H3yYCHHE MPU3HAKOB UX MMPOTCKAHHUSI,
03HAaKOMIJICHHE C MTPOAYKLIMEH CUIIMKATHOWU MPOMBILIIIEHHOCTH, PEIIEHUE SKCIIEPUMEHTATbHBIX
3a7a4 no teme «BakHelme HeMeTaJUIbl U UX COEAUHEHHUS».

MeTaJuibl M UX COeIMHEHUS

OO6mrast xapakTeprucTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX TOJIOXKE-
Hus B [lepuoanueckoil cucreme xumuueckux 3nuemeHToB J[. . MenaeneeBa u CTpoeHuUs: aTOMOB.
Crpoenue MetaioB. MeTtaminyeckast CBsI3b M METAITHYECKAsE KPUCTAJUTMYECKAs PEeIIETKa.
DIEKTPOXUMHUYECKUHN Pl HANPSHKEHU MeTaioB. GU3ndyeckrne 1 XMMUYECKHUE CBOMCTBA METAJl-
n0B. O01ue crocoObl MoJydeHus] MeTaITOB. [IoHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCO-
OBl 3aTUTHI UX OT Koppo3uu. CriiaBsl (CTalb, UyTyH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHE
B OBITY ¥ IPOMBITIVICHHOCTH.

[I{enounble MeTaIbL: IOJI0kKEHUE B [lepnoanueckoil cucteMe XUMHYECKUX 2JIEMEHTOB
. . Menneneesa, CTpOEHHE UX aTOMOB, HAX0XK/ICHHE B pupoae. Pu3ndecKkue 1 XUMHUIECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUIBI HATpud U Kanus. [I[pumeHenne
IIEJIOYHBIX METAJIOB U UX COCTMHECHUMN.

[{er0uHO3EMENBHBIE METAJIIIBI MArHUKA U KaJIbLIMN: TIOJI0)KEeHKE B [lepuoauueckoit cu-
creMe Xxumudeckux 3nemMeHToB J1. 1. MenneneeBa, CTpOCHUE UX aTOMOB, HAX0XKJAEHUE B IPUPO-
ne. duznueckre 1 XMMUYECKUE CBOMCTBA MarHusl M Kanblus. BaxkHelue coeIMHeHNs Kaablus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHS.

Amomunuii: nonoxenue B [lepuonnueckoii cucreMe XxuMuyeckux snemenTos /. U.
MenneneeBa, CTpoeHHE aTOMa, HAXO0XICHHUE B Tipupoie. Pu3ndecKkue 1 XUMHIECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSIL.

Kenezo: monoxenue B [lepuonnueckon cucreme xuMuueckux anemeHTos . Y. Menne-
JieeBa, CTPOCHUE aToMa, HaXOXAeHue B mpupoje. Gusndeckrue 1 XUMHUYECKHUE CBOMCTBA Kee3a.
Oxkcuppl, runpoxcuasl u conu xxenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U MoyrydeHue.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE ¢ 00pa3IiaMy METAJIOB U CIUIABOB, MX (DU3UYECKUMH CBOMCTBAMH, H3yUe-
HUE Pe3yJIbTaTOB KOPPO3UU METAIUIOB (BO3MOXKHO HUCIIOJIb30BAHUE BUICOMATEPHATIOB), OCOOCH-
HOCTEH B3aMMOJICHCTBHS OKCHIa KAIBIUS U HATPUSI C BOJIOM (BO3MOYKHO MCITOJIh30BaHNE BUJICO-



MaTepHualioB), UCCIEIOBAHUE CBOMCTB KECTKOM BOBI, IPOLIECCAa TOPEHUS Keje3a B KUCIOPOIe
(BO3MOYHO HCITOJIb30BAHKE BUJEOMATEPHUAIIOB), TPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PeaKIuil
HA MOHBI: MarHusl, KAIbIHS, ATFOMUHUS, IHKa, xkene3a (1) u xxenesza (1), meau (I1), Habmrone-
HUE U ONHUCAaHKE MMPOLIECCOB OKPAIIMBAHU MJIAMEHU HOHAMU HATPUSl, KK U KaabIus (BO3-
MO>KHO HCIIOJIb30BAaHKE BHICOMATEPHAIIOB), UCCIICIOBaHUE aM(POTEPHBIX CBOWCTB THIPOKCH 1A
AITIOMUHHMS ¥ TUAPOKCHIA IMHKA, PELIEHNE SKCIIEPUMEHTAIIbHBIX 3a/a4 10 TemMe «Baxxueiiiune
METAJJIbI U UX COCIMHEHUS.

XuMHUS U OKPYKAKOIIAas cpeaa

BemiecTBa 1 maTepuaisl B TOBCEIHEBHOM KU3HU YEJIOBEKA. be3onmacHoe UCIoap30BaHue
BEIIECTB U XMMHUYECKHX peakiuii B ObITy. [lepBas moMoIb Npu XUMHUYECKHX 05KOrax M OTpaB-
JICHUSIX.

XUMHUYeCcKOe 3arpsi3HeHUE OKpYsKarolei cpepl (mpeenbHas JomycTUMas KOHLEHTpa-
s Beniects, Aanee — [1/1K). Poias xuMuu B pemeHn# K0JI0THYeCKUX IpooIiem.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3IloB MAaTEPUAIOB (CTEKIIO, CIIJIAaBBI METAJUIOB, MOJIMMEPHBIC MAaTEPUAJIBI).

Mescnpeomemmnuie ceasu

Peanuzarust MexXnpeIMETHBIX CBSI3€H MPU U3YyYEHUU XUMUU B 9 KJIacce OCYIIECTBIISICTCS
Yyepes UCIMOJIb30BaHKE KaK OOIINX €CTeCTBEHHO-HAYUHBIX TOHSITHN, TaK U MOHSATHH, SBIISIOIINX-
€ CUCTEMHBIMH JIJIs1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

OO11ue ecTecTBEHHO-HAYYHbIE TIOHATHUSA: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHS, aHa-
JU3, CHHTE3, KJIACCU(UKALINS, IEPUOANIHOCTD, HAOIOICHUE, SKCIIEPUMEHT, MOJICITHPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOJIOT S, MaTepHAIIbI.

®dusuka: MaTrepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI, PAIHOAK-
TUBHOCTbH, MOJIEKYJIA, AIEKTPUUYECKUH 3apsi/l, TIPOBOIHUKH, MTOTYIIPOBOIHUKU, AUIIEKTPUKH, (o-
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buonorus: porocunres, npixanue, ouocdepa, sKocucTeMa, MUHEpalIbHbBIE YA00pEHNUs,
MHKPOIJIEMEHTHI, MAKPO3JIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TOPOIBI, TOJIE3HBIE UCKOTae-
MBbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.



HIJAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 1O XUMHWHN
HA YPOBHE OCHOBHOI'O OBIIETI'O OGPAZOBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yabTAThl OCBOCHUS MPOTrPaMMBbl OCHOBHOT'O 00IIIEro 00pa3oBaHUs J0-
CTUTalOTCsl B X0JIe 00y4eHHUs] XUMHUHU B €IMHCTBE Y4€OHOH M BOCIIMTATEIbHON EATEIbHOCTU B
COOTBETCTBUH C TPAAUIIMOHHBIMHA POCCHICKUMHU COLMOKYJIBTYPHBIMHU U TYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B 0OLLECTBE IPAaBUIIAMU M HOPMaMH [TOBEJICHUS U
CHOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COIMATIM3AIMN 00yYaIOIIUXCSl.

JIMYHOCTHBIE PE3yIbTATHI OTPAXKAIOT TOTOBHOCTh 00YYAIOIUXCS PYKOBOACTBOBAThCS CHU-
CTEMOM MO3UTHBHBIX [IEHHOCTHBIX OPUEHTAUN M PaCUIMpPEHHE OTbITA AESITEIBHOCTH Ha €€ OC-
HOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOI'O OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAy4HO-
My Hacle/Iii0, TOHUMaHUs 3HAYeHUSI XUMHUYECKOW HAyKH B )KM3HH COBPEMEHHOT'O 00IIEeCTBa,
CHOCOOHOCTH BIIAJIETh IOCTOBEPHON MH(pOpMaLKel 0 MepeioBbIX JOCTHKEHUSAX U OTKPBITHSX
MHUPOBOW ¥ OTE€UECTBEHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOUCTBE
MHpa 1 00LIecTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJCTABICHUS O COLMATBHBIX HOPMAX U MIPABUIIAX MEKIUYHOCTHBIX OTHOLIECHUH B KOJI-
JIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIIECTBEHHO 0JIE3HOM, yueOl-
HO-HUCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BUAX JESITEIbHOCTH, TOTOBHOCTH K pa3HO0Opa3-
HOW COBMECTHOH JIeSITEILHOCTH IPH BHITIOJHEHUH YU9eOHBIX, TTO3HABATEIBHBIX 3314, BHITOJTHE-
HUM XMMHYECKHX SKCIIEPUMEHTOB, CO3/IaHUH YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHU-
MaHHIO ¥ B3aHMOITOMOIIIX B TIPOIIECCE 3TOW y4eOHOM NesITeIbHOCTH, TOTOBHOCTH OLICHHBATD
CBOE IIOBEJICHHE U NTOCTYIKU CBOMX TOBAPHILEH € MO3ULIUU HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEICTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MIO3HAHMS:

MHUPOBO33PEHYECKHE NIPEACTABICHHUS O BEIIECTBE M XUMHYECKON PEaKIuH, COOTBETCTBY-
IOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABJISIFOIME OCHOBY JUIsl IOHUMAHUS CYIII-
HOCTH HayYHOU KapTUHBI MUPA, PEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPH-
POIbI, B3aMMOCBS3X UeJIOBEKa ¢ MPUPOJHOM CPeloif, O POIM XMMHUHU B MO3HAHUU ITUX 3aKOHO-
MEPHOCTE;

M03HaBaTeIbHbIE MOTHBBI, HAIIPABJIEHHBIE HA MTOJyYEeHHE HOBBIX 3HAHUM [0 XMMUU, He-
o0xoaumbIe JIs1 00BsICHEHUsI HAOJI0TaeMbIX MPOIIECCOB U SIBJICHUH, TT03HABATEIBLHOM, HHPOP-
MAaIMOHHON M YMTATENIbCKOM KyIbTYpBhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIILHON pabOTHI C
y4eOHBIMH TEKCTaMH, CIIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHHUECKUMH CPEJICTBAMU WH-
(opMalOHHBIX TEXHOJIOTHA;

WHTEpeC K 00YUEHUIO U MMO3HAHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCThH M CIIOCOOHOCTH K
camM000pa30BaHUIO, TPOEKTHON U UCCIIE0BATENILCKOM EATETbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) popMupoOBaHHS KYJIbTYPbI 310POBbS:

OCO3HAHME IICHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIIICHHS K CBOEMY 3JI0POBBIO, yCTa-
HOBKH Ha 37I0pOBBIH 00pa3 *KU3HU, 0CO3HAHHE MOCIECACTBUIA U HENIPUATHE BPEAHBIX IPUBBIUEK
(ynotpebneHus ajlkorosi, HIPKOTUKOB, KypeHus), HEOOX0IMMOCTH COOIOAEHHMSI TpaBui 0e3-
OTIaCHOCTH NPH 00pallieHNH ¢ XUMHUYECKUMH BELIECTBaMU B OBITY U PEAIbHOM KU3HH,

5) Tpy/10BOr0 BOCIIMTAHUS:

MHTEpEC K MPaKTUYECKOMY M3YUEHHUIO podeccuii U Tpyaa pa3IudHOro poja, yBaKeHHUE
K TPYZLy ¥ pe3yJbTaTaM TPYAOBOH JAESITEIHHOCTH, B TOM YUCIIE HA OCHOBE ITPHUMEHEHHUS MPe/I-
METHBIX 3HAaHUH [0 XMMUHU, OCO3HAHHBINA BBIOOP MHAMBHUIYATbHON TPACKTOPUHU MPOIOJIKEHUS
00pa3oBaHus ¢ y4ETOM JIMIHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTE-



pPECOB U MOTPEOHOCTEH, yCenHOM MPOQECCHOHANBHOMN AEITeTFHOCTH U PA3BUTHS HEOOXO0IH-
MBIX YMEHHUI, TOTOBHOCTh aJIalITHPOBATHCS B TPOGECCHOHATILHOM Ccpejie;

6) 3K0JI0rHYecKOro BOCIIMTAHMSA:

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MMPUPOJIC KaK HICTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHUS, TOHUMAaHNE [IEHHOCTH 3JJ0POBOTO U OE30MMacHOr0 00pasa KU3HHU, OT-
BETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3UYECKOMY M IICUXHMYECKOMY 3JI0POBBIO, OCO3Ha-
HUE IICHHOCTH COOJIIOICHUS TIPABHJI O€30MMaCHOTO MMOBECHUS MPH paboTe C BEIIECTBAMU, a TaAK-
JKE B CHTYAIMIX, YTPOXKAIOIIMX 3J0POBBIO U )KU3HH JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, OTYIaeMbIE PY U3YUYECHUU XUMUH, JJIs1 PEIICHHS 3a-
Jla4, CBA3aHHBIX C OKPY)KAFOIIEeH IPUPOJTHOMN CpeoH, JIJIsl TIOBBIIICHHUS YPOBHS YKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHIECKUX POOJIeM U ITyTel X PeIIeHHs
MOCPEACTBOM METOJIOB XUMHH, SKOJIOTHYECKOT'O MBIIIJICHHSI, YMEHHS PyKOBOJICTBOBAThCS UM B
[I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMETHBIX pe3yabTaToOB BBIACIAIOT 3HAUUMbIE 17151 JOPMUPOBAHUS MU-
POBO33peHMs O0ILIEHAYYHbIE TOHATHUS (3aKOH, TEOPUS, IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, IIPO-
1ecc, IKCIEPUMEHT U JPYToe.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeIMeTax 1 MO3BOJIAIOT HA OCHOBE 3HAHUH U3 3TUX NPEAMETOB (POPMUPOBAThH NPEACTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MUPA, U YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUS (II03HABATEIIbHBIE,
KOMMYHHKATHBHEIE, PETYJISITUBHBIE), KOTOPBIE 00eCTIeYnBaOT ((OPMUPOBAHHE TOTOBHOCTH K Ca-
MOCTOSATEIbHOMY INIAHUPOBAHUIO U OCYLIECTBICHHUIO YU€OHOM NesTETbHOCTH.

Ilo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBbie Joruyeckue geficTBus:

YMEHHUSI UCTI0JIb30BaTh MPUEMBI JJOTMUYECKOTI0 MBIIUIEHHSI IPH OCBOCHUM 3HAHUM: pac-
KpBIBaTh CMBIC]I XUMHUYECKUX MOHATUH (BBIIENATh UX XapaKTepHbIE PU3HAKH, YCTaHABINBAThH
B3aMMOCBSI3b C APYTUMH MTOHATUSMH ), UCTIOIB30BaTh MOHITHS ISl OOBSICHEHHS OTIEIBHBIX (ax-
TOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U KPUTEPUH JUTs KJIacCCU(DUKALIMK XUMHUECKUX BEIIECTB U
XUMHYECKHUX PEAKIH, yCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBA3H MEXKIY 00BEKTaMu U3Y-
YeHUsl, CTPOUTH JIOTHUECKUE pacCyKeHUs (MHIyKTUBHbIE, e TyKTUBHBIE, 10 aHAJIOTHH), J1eJ1aTh
BBIBOJIbI U 3aKJIFOUEHHUS;

yYMEHHE NMPUMEHSATH B MPOLIECCE MO3HAHUS MOHATHS (IPeMETHBIE U METalpeIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEJIN, UCTIOIb3YEMbIE B XMMHH, TPEOOPA30BHIBATH IIMPOKO MPH-
MEHsIEMbI€ B XMMUU MOJIETIbHBIE NPE/ICTaBIEHUS — XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XH-
Muyeckas popmyiia 1 ypaBHEHHE XUMUYECKON PEaKIMU — IPU PeIIeHUuU yueOHo-
MIO3HABATENIBHBIX 33/1a4, C YYETOM 3TUX MOJIEIbHBIX NPEACTABIECHUN BBIABIATE U XapaKTEPU30-
BaTh CYLIECTBEHHbIE IPU3HAKU U3Y4aE€MbIX OOBEKTOB — XUMHUUECKHUX BEIIECTB U XUMHUYECKUX
peaKIMid, BBIBIATH OOLIME 3aKOHOMEPHOCTH, IPUUYNHHO-CIIECTBEHHBIE CBSI3U M TPOTHBOPEYHS
B M3Y4aeMbIX IIPOLIECcCaX U SBJICHUSAX.

ba3oBble uccienoBarebCKue 1eHCTBHA:

YMEHHE HCII0JIb30BaTh [TOCTABJIEHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA ITO3HAHMUS, a
TaKXe B Ka4eCTBE OCHOBBI JIJIs1 JOPMUPOBAHUS TUIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKA3bI-
BAEMBIX CYXICHUM;

npuoOpeTeHue ONbITA 10 TAHWPOBAHUIO, OPTaHU3ALUHU U IPOBEICHUIO YIEHUUECKUX
HKCIIEPUMEHTOB, YMEHUE HAOII0JaTh 3a X0/10M MpoIlecca, CaMOCTOSITENIbHO POTHO3UPOBATh €0
pe3yibTat, GopMyIupoBaTh 0O0OIIEHHS U BBIBOBI 110 pe3yabTaTaM MPOBEIEHHOTO OIbITA, HC-
CJIEIOBaHMsI, COCTABIIATh OTUET O MPOJIEJIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOMpATh, aHAIM3UPOBATh U HHTEPIIPETUPOBATH MHPOPMAIIHIO PA3INYHBIX BU-
JI0B ¥ ()OPM IPEJICTABICHHS, TOTYYaeMYI0 U3 pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJISIpHAs JIUTe-



paTtypa XUMHUYECKOT0 COJIepKaHus, CIIPaBOYHbBIE TTOCOOUS, pecypchl IHTepHEeTa), KpUTHIECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MIPUMCHSITh Pa3JIMYHbIC METOJIbI M 3aIPOCHI IIPU MOUCKE B 0TOOpe HH(MOpMAIIUN U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX ISl BHIIOJHEHUSI yYEOHBIX U MO3HABATENIbHBIX 33/1a4
OTIpeNIeIEHHOTO THIA, TPUOOPETEHHE OTBITAa B 00JIACTH UCIIOIH30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaICHUE KYJIBTYPOil aKTUBHOTO MCIIOJIb30BAHMSI PA3IMUHbIX
MIOWCKOBBIX CHCTEM, CAMOCTOSATEIIFHO BEIOMPATh ONTUMAIBHYIO (hOpMY TpecTaBiIeHus HHDOP-
MaIH ¥ WUTIOCTPUPOBATH PelIaeMble 3a7]a4ui HECIOKHBIMU CXEMaMHU, IMarpaMMaMu, IPyTUMU
dbopmamu TpaduKH U UX KOMOMHAIUSIMH,

YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATH B Mpoliecce yueOHON U HCcCle0BaTeIbCKOM Jie-
ATEIBHOCTH MH(POPMAIIUIO O BIUSHUHU MPOMBIIIUIEHHOCTH, CEIbCKOT0 XO035ICTBA M TPaHCIIOpTa
Ha COCTOSIHME OKPYXaroIe MPUPOIHON CPEeIbl.

KoMMmyHUKaTHBHBIE YHHBepPCcAIbHbIE YUeOHbIE el CTBHUS:

yYMEHHUS 3a1aBaTh BOIIPOCHI (B XOJIe AMasiora U (MJIM) TUCKYCCHUH) IO CYIIECTBY 00CYyX/1a-
eMOii TeMblI, (POPMYITHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BBIOJHEHHS MPEI0KEHHON
3a]a4u;

YMEHUS TPEACTABIATh MOJYyYCHHBIE PE3YIbTaThl TO3HABATEIBHON NESITEILHOCTH B yCT-
HBIX ¥ MUCbMEHHBIX TEKCTaX; JeaTh MPE3CHTALUIO PE3YIbTATOB BBHIOJIHEHUS XUMUYECKOTO
IKCIIEPUMEHTA (JIA0OPATOPHOTO OTIBITA, TAOOPATOPHON PAOOTHI IO UCCIICIOBAHUIO CBOWCTB BE-
IECTB, Y4€OHOTO MPOEKTA);

YMEHHUs y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM TO3HABATEILHOU U
HCCJIEIOBATENHCKOM IeATEIbHOCTH IIPU PEIICHUN BOSHUKAIOLIUX MPO0JIeM Ha OCHOBE y4éTa 00-
IIMX UHTEPECOB U COTJIacOBaHUs MO3ULUH (00CYXIeHUs, 0OMEH MHEHUSIMH, «MO3TOBBIE LITYP-
MBI», KOOPJIMHAIMS COBMECTHBIX JCHCTBHIM, Onpe/esieHne KPUTEpUeB Mo OI[CHKE Ka4eCcTBa BbI-
MOJIHEHHOU paboTHI U IpyTHe).

PeryasiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHE CAMOCTOSITEIILHO OIPEENIATH IIeNU e TeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESTENIbHOCTD, BHIOMPATh
HanOoee 3 PeKTUBHBIE CITOCOOBI pelieHUsT YUeOHBIX U MMO3HABATEIBHBIX 33]1a4, CAMOCTOSTEb-
HO COCTAaBIIATh WM KOPPEKTUPOBATH MPEATIOKEHHBIN alrOpUTM ACHCTBHI MPH BBHITOJIHEHUH 3a-
JaHWN ¢ yIETOM TIOJTYyYCHHS HOBBIX 3HAaHUH 00 M3ydaeMbIX 00BEKTax — BEIIECTBAX U PEaKIUsX,
OIICHMBATh COOTBETCTBUE MOMYUYEHHOTO pe3yNbTaTa 3asBJICHHON IEJI1, YMEHHE UCTIOIb30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, MTpe/yIlaraeéMble B YCJIOBUU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe npeaMeTHBIX pe3yabTaTOB [0 OCBOSHHUIO 0053aTeILHOTO CO/ICPIKAaHUS, yCTa-
HOBJICHHOTO JJaHHOU (penepanbHOM paboueil mporpaMMoi, BBIJIEISIIOT: OCBOEHHBIE 00yUaroIIu-
MUCS HAyYHbI€ 3HAHUs, YMEHHUS U CIIOCOOBI NeHCTBUH, ciennduueckue s mpeIMeTHOH obma-
cTu «XUMUS», BUJBI JESITEILHOCTH 110 TOJIYYSHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETaINU, TPE00-
pPa30BaHUIO ¥ MPUMEHEHHIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYaIlUsX.

K koH1y 00y4enus B 8 kJj1acce npeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

. PacCKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKHX TTOHSATHI: aTOM, MOJIEKYJla, XUMHUYe-
CKHI1 3JIEMEHT, TTPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, CMECH (OTHOPOIHAS U HEOJHOPOIHAS ),
BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAsI M MOJIEKYJIsipHasi Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIPHAsI Macca, MaccoBasi JI0JIs1 XUMHUYECKOTO DJIEMEHTA B COCTMHEHUH, MOJISIPHBIA 00BEM, OK-
CHUJI, KUCJIOTA, OCHOBAHUE, COJIb, JIEKTPOOTPULIATENILHOCTh, CTENIEHb OKUCICHUS, XUMUYECKas
peakius, KiacCupUKaIMs peakuii: peakiiuu COeANHEHUS, PEAKIIUU Pa3I0KEHUS, PEaKIINH 3a-
MEIICHUS, PEaKIITN 0OMEHa, YK30- ¥ SHJOTEPMHUYECKHE PEaKIUH, TeTJI0BON dPPEKT peaKium,
SJIPO aTOMa, DJIEKTPOHHBIN CJION aToMa, aTOMHast OpOUTalb, paInyC aTOMa, XUMUYECKast CBS3b,



NOJIIpHAs M HENOJIIpHasi KOBAJIEHTHAs CBsI3b, MOHHAsS CBA3b, MOH, KATHOH, aHWOH, pacTBOp, Mac-
CoBas J0JIs BellecTBa (MPOLEHTHAs: KOHLIEHTPALHs) B PacTBOPE;

J WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUUECKUX MOHATUN U IPUMEHATh
9TH MOHATHUSA IIPU ONIMCAHNUU BEUIECTB U UX NPEBPALLECHUM;

J UCTIOJIb30BAaTh XUMHUECKYI0 CUMBOJIMKY ISl COCTaBJICHUS (POPMYJT BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

J OIpeNieNATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSAX, CTEIIEHb
OKHCJICHHSI 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAJIC)KHOCTD BEIIECTB K ONPEACIEHHOMY
KJIacCy COeTUHEHUH 10 (opMyiiaM, BUI XMMUYECKOM CBsI3U (KOBAJICGHTHAs U MOHHAsI) B HEOpra-
HUYECKUX COCIMHEHUX;

. packpsiBaTh cMbIch [lepuoanueckoro 3akona [[. . MenneneeBa: 1eMOHCTPHUPO-
BaTh IOHMMAaHUE NEPUOANYECKOM 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX I10JIO-
xenus B llepuonnueckoii cucreme, 3aKOHOB COXPAaHEHMsI MAacChl BEILIECTB, IOCTOSIHCTBA COCTABA,
aTOMHO--MOJIEKYJISIPHOTO yYEHHS, 3aKOHa ABOrajipo;

o OIKCBIBATH U XapaKTepHU30BaTh TabauuHyto popmy [leproanueckoii cucremMsl
XMMHUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAsl MOArpymmna (A-rpymmna)» U «1obo4Has
noarpynna (b-rpynna)», masnsie u 60bIIKE TEPUO/IbI, COOTHOCUTH 0003HAYEHUS, KOTOPbIE
umerotes B Tabnuue «llepuonnyeckas cucrema xumuueckux aneMmeHToB Jl. 1. MenneneeBa» ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3apsij A/1-
pa, ol111ee YnCIIo 3JIEKTPOHOB U paclpeleIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

J KJIaccu(UIUPOBATh XMMUYECKHE dJIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XUMU-
YEeCKHE Peaklnu (110 YUCITy U COCTaBY yYaCTBYIOIINX B PEAKIIMH BEIIECTB, IO TEILIOBOMY 3 (-
ekry);

J XapaKTepr30BaTh (OMMCHIBATH) OOIINE XMMUYECKHE CBOWCTBA BEIIECTB Pa3Iny-
HBIX KJIACCOB, IIOATBEPKasi ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIO-
X XUMHUYECKUX PEaKLUi;

L4 IMPOrHO3UPOBATH CBOMCTBA B€HICCTB B 3aBUCHMMOCTH OT UX KAa4YCCTBCHHOI'O COCTa-
Ba, BO3MOXXHOCTH NPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX;
L4 BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYJIAPHYIO 1 MOJISIPHYIO MaCChbl BEIECTB, MacC-

COBYIO JIOJIFO XMMHUYECKOTO 3JIEMEHTA 110 (JOPMYJIe COSAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKON peaKIi;

. NPUMEHSITh OCHOBHBIE ONIEPAIIH MBICTHTEIBHOMN EATETHHOCTH — aHAJIH3 U CHH-
T€3, CpaBHEHHE, 0000IIEHUE, CUCTEMATH3aIINIO, KIaCCU(UKAIUIO, BBISIBIIEHUE TPUYHMHHO-
-CJIE/ICTBEHHBIX CBSI3€H — JJIs1 U3yUEeHHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIMHA, €CTeCTBEH-
HO-HAYYHbIE METO/Ibl TIO3HAHUS — HAOII0IEHUE, N3MEPEHUE, MOJISIIMPOBAaHHE, YKCIIEPUMEHT (pe-
ANbHBIN ¥ MBICIICHHBIH);

J CJIeI0BaTh MpaBUiIaM MOJIb30BAHM XUMHUYECKON IOCY10H U 1TabopaTopHbIM 000-
PYIOBaHHEM, a TAK)KE TIPABUIIaM OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIIHSIMHU
0 BBINOJIHEHHIO JTJAOOPAaTOPHBIX XMMUYECKHX OIBITOB IO MOJYYEHHUIO U COOMpPaHHIO ra3000pa3-
HBIX BEIIECTB (BOJOPOA U KHCIOPO/1a), IPUTOTOBIEHUIO PACTBOPOB C OMPEEIEHHON MaccoBOM
J10J1ei pacTBOPEHHOTO BEIECTBA, TNIAHUPOBATH U MPOBOAUTH XUMHUUECKHE SKCIIEPUMEHTHI 10
pacro3HaBaHHUIO PACTBOPOB IIEJIOYEH U KUCIOT ¢ MOMOUIbI0 HHAUKATOPOB (J1akmyc, ¢peHondra-
JIeVH, METUJIOPAHX U JAPYTHE).

K xonIty 00yuenus B 9 kj1acce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

J PaCKpBIBATh CMBICIT OCHOBHBIX XHMUYECKHUX TIOHSATHIA: XUMUYECKAN DJIEMEHT,
aToOM, MOJIEKYJIa, HOH, KaTHOH, aHWOH, TIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BaJICHTHOCTH,
AIIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHHSI, XUMUYECKasl peaklns, XUMUYEcKas CBsI3b, Tell-
J0BO# 3¢ (eKT peakuu, MOJIb, MOJISIPHBIN 00BEM, PacTBOP, SJEKTPOIUTHI, HEAIEKTPOIIHUTHI,
AIIEKTPOIUTUYECKAs IUCCOLMAIIMS, PEAKIIMU HOHHOTO OOMEHa, KaTaJIu3aTop, XMMUYEeCKOe paB-



HOBecue, 00paTuMble M HEOOpPATUMBIE PEAKLIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH,
OKHUCJIUTEIh, BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBJICHHE, aJNIOTPONHS, aM(OTEPHOCTb, XU-
MUYECKasl CBSI3b (KOBAJICHTHAS, HOHHASI, METAJUTMUECKas ), KpUCTAIIIMYECKast pEIIETKa, KOPPO3Hs
METaJUIOB, CILIaBbl, CKOPOCTh XMMUYECKON peaKkuu, IPEIeIbHO I0NyCTUMas KOHIEHTpalus
ITJIK BemiecTBa;

. WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUN U IPUMEHATH
ST TOHSTHS IIPU ONMMCAHUHU BEILIECTB U UX MPEBPAILICHUI;

. UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS (DOPMYIT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

J OIPEAEIATh BaJICHTHOCTb U CTENIEHb OKUCIEHUS! XUMUYECKUX JIEMEHTOB B CO-
€AMHEHUSIX PAa3JINYHOIO COCTaBa, IPUHAJUIEKHOCTD BELLIECTB K ONpeAEIEHHOMY KJlaccy COeau-
HeHuil o ¢popMynaM, BUJ XUMHUYECKON CBSA3H (KOBaJICHTHAs, HOHHAS, METAJUIMUECKasi) B HEOP-
TaHUYECKUX COCAMHEHUSX, 3aps]] HOHA [0 XMMUYECKON (opMyIie, XapaKTep cpelibl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCAMHEHUH, TUI KPUCTAIIMYECKON pEeIIETKH KOHKPETHOTO Belle-
CTBa;

. packpsbiBaTh cMbici [lepuoanueckoro 3akona /. 1. MenneneeBa u 1eMOHCTpUPO-
BaTh €r0 MOHWMaHUE: ONMCHIBATh U XapaKTepu30BaTh Ta0nnuHy0 Gopmy Ilepuonnyeckoii cu-
CTEMbl XMMHUYECKHX 3JIEMEHTOB: pa3jNyaTh NOHATUS «J1aBHas noArpymnmna (A-rpymnma)» u «o-
6ounas noarpymnmna (b-rpymnmna)y, Manbie v 00JbIINE TEPUO/IBI, COOTHOCUTH 0003HAYEHHUSI, KOTO-
pble UMEIOTCS B IEPUOANUECKON TaOIMIIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 00Iee YUCIIO IEKTPOHOB U paCIpe/ie]ICHUE X
T10 AJIEKTPOHHBIM CIIOSIM), OOBSCHATH O0IIHE 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB AJIEMEHTOB
U UX COCMHEHUH B MPEeNax MajblX EPUOIOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;

. KJIACCU(UIIUPOBATH XUMUYECKUE STIEMEHTHI, HEOPraHUYECKHE BEIECTBA, XUMU-
YyecKue peakiuu (Mo YMCIy U COCTABY YYaCTBYIOIIMX B PEaKIIMU BEUIECTB, MO TEIJIOBOMY 3(-
(dexTy, 10 U3MEHEHUIO CTEIIEHEN OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB);

. XapakTepu3oBaTh (ONMUCHIBATh) OOLIME U CrielU(UIECKHe XUMUUECKUE CBOMCTBA
MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPAKAAsl ONMCAHUE MPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIH;

o COCTaBJISITh YPABHEHUS JJIEKTPOIUTHUECKON TUCCOUUALINY KUCIIOT, IIeI04Yel 1
COJIeH, TOTHBIE M COKpAIlIEHHBIE YPaBHEHUSI PEaKIIii HOHHOTO OOMEHa, YpaBHEHUS PEeaKIluii,
MOJTBEP K IAIOLIUX CYIIECTBOBAaHNE F'€HETUUECKOM CBSI3M MEX/1y BEIIECTBAMHU PAa3IMYHBIX Kjlac-
COB;

J PacKpBIBAaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEeaKLUii ocpe-
CTBOM COCTAaBJICHHSI 3JIEKTPOHHOTO OajlaHCa ATUX pEeaKIHii;

J IIPOrHO3MPOBATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3MOKHO-
CTH TIPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3TUYHBIX YCIOBUSAX;

. BBIUNCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, Mac-
COBYIO JIOJIF0O XMMHUYECKOT'0 3JIEMEHTA 110 (OpMyJie COEAMHEHUS, MACCOBYIO JOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUEThI 10 YPaBHEHUIO XUMUYECKOM peakluu;

. co0JII0/1aTh MpaBHJiIa MOJIb30BAaHUS XUMUYECKON TIOCYI0H M TabOpaTOPHBIM 000-
pyJIOBaHHEM, a TAKXKe MpaBUiIa 0OpaIIeHus ¢ BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIHSIMH 10
BBITMIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOTYYEHUIO U COOMPAHHUIO ra3000pa3HbIX
BEIIECTB (aMMHUAKa U YTJIEKUCIIOTO rasa);

. MIPOBOAMTD PEAKIUH, MOATBEPKAI0IINE KaYECTBEHHBIN COCTaB Pa3INYHBIX Be-
[IECTB: Paclo3HaBaTh ONBITHBIM IYTEM XJIOPHUA-, OpOMHI-, HOAUI-, KapOoHAT-, pocdat-, cuu-
Kat-, cynbdar-, TMAPOKCHU/I-UOHBI, KATHOHBI aMMOHHSI U MOHBI U3YUYE€HHBIX METAIIOB, IPUCYT-
CTBYIOIIIME B BOJHBIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB;



. MIPUMEHSTH OCHOBHBIE OTIEPAI[UU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CHH-
T€3, CpPaBHEHHE, 0000IIEHIE, CHCTEMATH3AIUIO, BBISIBICHHNE TIPUYNHHO-CIIEICTBEHHBIX CBSA3EH —
JUTISL U3YYEHHS CBOMCTB BELIECTB U XUMUYECKUX PEAKIUi, ECTECTBEHHO-HAYYHbIE METOIbI 10-
3HaHUA — HaOII0ICHHE, U3MEPEHHE, MOJICTUPOBAHHE, SKCIIEPUMEHT (PEaabHbIi U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC

KoaunuecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB u dueKkTpoHHbIe (LM POBbLIE)
n/n TeM NPOrpaMMbl Bcero Kontpoabnsie IipaxTiieckne o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
11 | oo ngﬁfiie 5 0 2 bubmorexa LIOK
CKOM JIESITETBHOCTH HET0BEKA https://m.edsoo.ru/7f41837c
12 BemecTBa 1 xuMuueckue 15 1 1 bubnnoreka IIOK
peakiuu https://m.edsoo.ru/7f41837¢c
Wroro mo pazneny 20
Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB
21 Bo3znyx. Kucnopon. [lousatue 6 0 1 bubnuorexa [HOK
00 okcuaax https://m.edsoo0.ru/7f41837c
29 Bonopoa. Ilonstue o kuciorax 8 0 1 bu6nuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK
OCHOBAHHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmmorexa [JOK
HEOPTraHUYECKUX COCTUHCHUI https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Paznen 3. Ilepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CtpoeHune aToMoB. XUMH-
yeckas cBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEJIbHbIE PeaKIMU

[Tepnonnueckuit 3akoH u [lepu-

31 OJTMYECKasi CHCTEMa XUMHYE- 7 0 0 bubmmoteka [JOK
' ckux anemenToB J[. Y. Menne- https://m.edsoo.ru/7f41837c
neeBa. CTpoeHue aToma
PR 5 ) 0 bubmiorera LIOK
' https://m.edsoo0.ru/7f41837c
peakuuu
Hroro no paszneny 15 bubmmoreka [IOK
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bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c¢



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

TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC

KoanyecTBo 4acos

N HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Konrtpoabubie = IIpakTuuyeckue JJIEKTPOHHRIC (LHPPOBHIC)
n/n Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Pa3ned 1. BemecTBo U XMMH4YecKHe peakiuu
11 [ToBTOpenue u yriryOiaeHne 3HaHU OCHOBHBIX pa3- 5 1 0 Bu6mumoteka [JOK
JIeTI0B Kypca 8 Kiacca https://m.edso0.ru/7f41a636
1.2 OcHOBHBIEC 3aKOHOMEPHOCTH XUMUYECKUX PEaKIIHA 4 0 0 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636
13 DAEKTPOIUTUYECKAs AUCCOIUAIINS. XUMUYECKUE 8 1 5 bubnnorexa [JOK
peaKiMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasibl M MX cOeIMHEHHS
21 OO6m1ast XxapakTepruCcTUKa XUMUUECKUX JIEMEHTOB 4 0 1 bubmuoreka [IOK
VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
29 OO01mas xapakTepruCcTHKa XUMUYECKIX HIIEMEHTOB 6 0 0 bubmuoteka [IOK
VIA-rpynmel. Cepa u €€ coeiMHeHUS https://m.edsoo0.ru/7f41a636
23 OO6m1ast XxapakTepruCcTUKa XUMUYECKUX 3JIEMEHTOB 7 0 1 bubmuoreka [IOK
VA-rpynmsl. A30t, pocdop U X coeMHEHHS https://m.edsoo.ru/7f41a636
E R memmrpmall I B , S oK
- ' https://m.edsoo.ru/7f41a636
Hroro o pasueny 25
Paspnen 3. MeTasuibl U MX COEAMHEHHS
3.1  OOuue cBoOiCTBa METAIIJIOB 4 0 0 ﬁgg:ﬁ;:é;;i?ﬁn 413636
3.2 Baxkueiiiine MeTamIbl U UX COEIUHEHUS 16 1 2 Eg[?g?/(;:eelijasc]){)orllf/? £413636
Htoro no pazneny 20

Pasnen 4. Xumus u okpyxamomas cpeaa
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4.1  BemecTBa U MaTepHAIbl B )KU3HH YEIOBEKA 3
Hroro mo pazneny 3
PesepBHOE Bpemst 3

bub6nmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPO-
HECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

» Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AkunoHepHoe 00111e-
ctBo «M3matenbctBo «IIpocBemieHne
» Xumus, 9 xiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AkunoHepHoe 00111e-
ctBo «M3marenbctBo «IIpocBerienue»

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJA
https://edsoo.ru/
https://resh.edu.ru/
https://fipi.ru/
http://skiv.instrao.ru/bank-zadaniy/

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/
https://www.yaklass.ru/



