HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHHM Ha YPOBHE OCHOBHOIO OOLIEro 0Opa30BaHMs COCTaB-
JIeHa Ha OCHOBE TPeOOBaHUM K pe3ysibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHON
IIpOrpaMMbl OCHOBHOTO o011ero odpa3zoBanus, npeacrapieHubix B GI'OC 00O, a
Tak>Ke Ha OCHOBE (penepanbHON paboyeil mporpaMMbl BOCIIUTAHUS U C Y4ETOM KOH-
LEMNIUU IpenogaBaHus yueOHOro npeaMera «XuMus» B 00pa3oBaTebHbIX OpraHu-
3anuax Poccurickon @enepanuu.

[Iporpamma mo xumMuu na€t NpeacTaBiIeHUE O LENsAxX, o0uel crpateruu o0y-
YEeHUs, BOCIUTAHUSI U Pa3BUTHUSL 00y4alOLUXCS CpeACTBAMHU y4eOHOro INpeamera,
YCTaHABIMBAET 00s3aTEIbHOE MPEJAMETHOE COJIepKaHHe, MpeaycMaTpUBaeT pac-
npelieJIeHue ero Mo KjiaccaM U CTPYKTYpPUpOBaHHE MO pasjiesiaM U TeMaMm Mpo-
rpaMMbl 1O XHMHH, OINpPEAENSeT KOJIMYECTBEHHbIE M KaueCTBEHHbIE XapaKTepH-
CTHKH COJIEPKaHUs, PEKOMEH/IYEMYIO ITOCJIeI0BATEIbHOCTh U3YUCHHS XUMUU C YUE-
TOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH yueOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEW O00y4aromuxcs, ONpeeseT BO3MOXKHOCTH MpeIMeTa
JUTSL peasin3alui TpeOOBaHUM K pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil 3yueHus MmpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TI0O3HABATENbHOM IESITEIbHOCTH 00YUYaloIIerocs o OCBOCHHUIO y4ueo-
HOT'O COJIEP>KAHMUS.

3HaHME XUMHH CIIYKUT OCHOBOMU JJisi (POPMHUPOBAHUSI MUPOBO33peHHs 00yda-
IOIIEroCs, €r0 MPE/ICTAaBICHUN 0 MaTepUaTbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UT-
patoT hopMHUpyeMble XUMHUEH TIPEICTABICHUS O B3aMMOIIPEBPAIICHHUIX YHEPTUU U
00 ABOJIIONMH BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS TJI00aTBHBIX TPOOJIEM YCTOM-
YUBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, SJHEPTETUUECKOM, MUILIEBON U IKOJIO-
TUYEeCKON O€30MMacHOCTH, MPOOJIEM 3IpaBOOXPAHCHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET peaju3allii BO3MOXKHOCTEHN /Ui caMmopa3BUTUS U (GOpMUpPOBa-
HUS KyJbTYphl TUYHOCTH, €€ o011ei 1 QyHKIIMOHATbHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (GOPMUPOBAHHE MBIIIJIEHUS] U TBOPUECKHUX CITIOCOOHOCTEH 00Y-
YarOIIMXCs, HABBIKOB UX CaMOCTOSITEIbBHOW y4eOHOHN JeATENbHOCTH, SKCIEPUMEH-
TAJIbHBIX U MCCIENIOBATEIbCKMX YMEHHUH, HEOOXOIMMBIX KaK B TOBCEIHEBHOM
KU3HU, TaK U B IPOPECCUOHAIBHOMN AESATENBHOCTH;

3HAKOMUT CO CHEUHU(PHUKON HAydHOrO MBIIIJIECHUS, 3aKJIaJbIBAET OCHOBBI IE-
JIOCTHOT'O B3IJISIIa HA €IMHCTBO NPUPOJBI M YEIOBEKA, SBISIETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH 00 y4YarOIINXCs;

CIoco0CTBYyeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTMYECKOE
oOpa3zoBaHue 00y4aOIINXCS.



JlanHble HanpaBiIeHUs: B OOYYEHUH XUMHUH 00€CIIEYMBAIOTCS CEU(PUKON CO-
JepKaHusl yaeOHOTr0 MpeIMETa, KOTOPBIN SIBIIETCS MEJarornyecku aaanTUpOBaH-
HBIM OTpa)KeHHEM 0a30BOM HAYKU XMMUU Ha ONpPEeIEHHOM dTane e€ pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O 0OIIEro 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE O0YYAIOUMMHUCS CUCTEMBI TIEPBOHAYATILHBIX MOHSATUM XUMUHU, OCHOB He-
OPraHNYEeCKON XUMHUU U HEKOTOPBIX OTACIbHBIX 3HAUMMBIX HOHSATAN OPraHUYeCKOn
XUMHHU.

CrtpykTypa cojiepKaHus MPOrpaMMBbl 10 XUMUHU CHOPMUPOBaAHA HA OCHOBE CH-
CTEMHOTO MojxoAa K €€ nzyuenuto. Coaepkanue CKIaJbIBa€TCs U3 CUCTEMBI TTOHS-
TUA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUNA O XUMHYECKOU pe-
akiuu. O0e 9TU CUCTEeMBbl CTPYKTYPHO OPTaHM30BaHbI MO MPHUHIIMIY IMOCIEI0Ba-
TE€JHOTO PAa3BUTHUSl 3HAHWUK HA OCHOBE TEOPETHUECKHX MPEIACTABICHUN Pa3HOrO
YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYE€HHUS O CTPOCHUU aTOMa U XUMUUYECKOHN CBSI3H;

— MPEJCTaBICHUN 00 AIEKTPOJUTHUCCKON THUCCOIUAIMK BEIIECTB B PacTBO-
pax.

Teopernueckue 3HaAHUSI PACCMATPUBAKOTCA HA OCHOBE SMIIUPUYECKH MTOTYUYEH-
HBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATENHLHO OT OJTHOTO YPOBHS K
JIPYrOMY, BBITIOJIHSASI PYHKIIMH OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS
Y BO3MOYKHOCTEW MPAKTUYECKOTO0 MPUMEHEHHUS U TIOJIYUEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue nporpaMMebl 10 XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEJICTaBIIE-
HUSI O XUMHYECKON COCTABIIAIONIECH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOMU
IPUPO/IbI, IEHHOCTHOTO OTHOLIEHUSI K HAYYHOMY 3HAHUIO U METOJaM IO3HaHHUS B
Hayke. M3yueHne XUMHM MPOUCXOAUT C MPUBJICUCHUEM 3HAHUN U3 paHEe U3Y4YEH-
HBIX y4eOHBIX peamMeToB: «OKpyxatouuii Mupy», «buonorus. 5—7 kmacco» u «PDu-
3UKa. 7 KI1acey.

[Ipu u3ydeHUn XUMUU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUN OCHOB XUMHUYE-
CKOW HayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, IPAKTUUECKON JIESITENb-
HOCTH Y€JIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOW KyIbTYphI. 3a/1aua yueo-
HOTO MpEeMETa COCTOUT B (POPMHUPOBAHUN CUCTEMBI XUMHUYECKUX 3HAHUA — BaXK-
HEWIINUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETHUYECKHX MOJIOKEHUM, AOCTYIHBIX
000011IeHnIT MUPOBO33PEHUECKOT0 XapaKTepa, SI3bIKa HayKH, B MPUOOIIEHUH K HAYyY-
HBIM METOJIaM TIO3HAHUS MPU U3YYCHHUH BEIIECTB U XMMHUUYECKHUX PEAKIUi, B Qop-
MHUPOBAHUM U PA3BUTUH MO3HABATEIbHBIX YMEHUN U UX TPUMEHEHUH B Y4eOHO-TIO-
3HaBaTEJIbHOM U yUeOHO-UCCIIEI0BATENbCKOM IEITEIbHOCTH, OCBOCHUU MPABUII 0€3-
OMacHOTO OOpaIlleHHsI C BEIIECTBAMU B MOBCEHEBHON KU3HHU.



[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKUe IEeTH, KakK:

— (hopMHpOBaHNE UHTEIIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM000-
Pa30BaHMIO, COTPYAHUUYECTBY, CAMOCTOSITEIILHOMY MPHHATHIO PEIICHHH, CIIOCO0-
HOW aJJanTHPOBATHCA K OBICTPO MEHSIOIUMCS YCTIOBHSIM JKU3HH;

— HAaNpaBJIEHHOCTh OOy4Y€HHsS Ha CUCTEMaTHYecKoe MpuoOllieHue olyuaro-
HIMXCS K CAMOCTOSITENIbHOM MO3HABATEIbHOM JIEATENBHOCTH, HAYYHBIM METO/1aM T10-
3HaHUs, GOPMHUPYIOLIUM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHHUIO 00YyYatOIIUMHUCS
OTbITa PAa3HOOOPA3HON NEATENHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUYEBBIX KOMIIETCHIIN ), IMEIOIINX YHUBEPCATBHOE 3HAUCHHUE TSI pa3-
JIMYHBIX BUIOB JIEATEIHHOCTH;

— (opmupoBanue oo6mel QyHKIIMOHATEHON U €CTECTBEHHO-HAYYHOW IPaMoT-
HOCTH, B TOM YHCJI€ YMEHUH OOBSICHATD M OLICHUBATH SIBIICHUS OKPYKAIOIIETO MHPAa,
UCTIOJB3YsI 3HAHMSI U OTIBIT, TOJIYYCHHBIC MTPU U3YUCHUH XUMHH, TPUMEHSTH UX MTPH
peleHru MpodIeM B TIOBCETHEBHOW KU3HU U TPYOBOU JIEATEIBHOCTH,

— (¢opMUpOBaHUE y O0YYAIONINXCS TYMaHUCTUYECKHX OTHOIICHHIA, TOHMMA-
HUS [IEHHOCTH XMMHUYECKUX 3HAHUN JUIsl BBIPAOOTKU HKOJIOTUYECKH IIesIeco00pas-
HOT'O TOBEACHUS B OBITY U TPYJOBOW NIEATENBHOCTH B LIEISIX COXPAHEHUS CBOETO
3JI0POBBS M OKPY’KaIOLIEH MPUPOTHON CPEIbI;

— pa3BUTUE MOTHBAIMH K 00yUEHUIO0, CIIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CaMo-
BOCIIUTAHUIO HA OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOPY TTPOG IS U HAMPABICHHOCTH JaJIbHEUIIIETO 00yUeHHs.

Oo011ee yncio 4acoB, OTBEIEHHBIX JUIsl U3yUYEHUsI XUMUH HAa YPOBHE OCHOBHOI'O
obmiero oopa3oBaHusi, coctaBisieT 136 gacoB: B 8 kiracce — 68 yacoB (2 yaca B He-
nento), B 9 knacce — 68 yacoB (2 yaca B HEZIEIIO).



COIAEPKXAHHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HaYK.
Tena u BemectBa. OuU3MUECKHE CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSHHUE BeE-
miectB. [loHsTue o MeTonax mo3HaHus B xumuu. Yucteie BemectBa u cmecu. Crio-
coOBbI pa3ziesieHus CMeceH.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHE dJIeMEHThl. CUMBOJIBI XUMHUYECKUX DJie-
MeHTOB. [IpocThie U clloXKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJICKYJISIpHasi Macca. MaccoBasi 10JIs1 XUMHUYECKOTO 2JIEMEHTA B COSJIMHECHUH.

KomnuectBo BemectBa. Momnb. Monsipaas macca. B3anmocBsi3b Koau4ecTBa,
Macchl M YUClia CTPYKTYPHBIX €IMHUI] BerecTBa. Pacuérel mo dopmynaMm xumude-
CKHMX COEJTMHCHHM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKoH coXpaHEHHUs Macchl BeecTB. XuMmuieckue ypaBuenus. Kiiaccudukanus xu-
MUYECKUX peaKIuil (COeAMHEHUS, PA3IOKEHUS, 3aMeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PYJOBAHUEM, U3YUYEHHE M OMHCAHUE
(bU3UYECKUX CBOMCTB 00pa3I[0OB HEOPTAaHMYECKUX BEIIECTB, HAaO0IcHHE (r3UIe-
CKHX (IJIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYINKE, KUICHUE U
KOHJICHCAILIUS BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH, MTPOKATUBAHUE MEIHOMN MpO-
BOJIOKH, B3aMMOJICHCTBHE MeJla ¢ KHCJIOTOM) SIBICHUH, HAOIIOJACHNE U OINKMCaHUe
IPU3HAKOB MPOTEKAHUSI XMMHUUYECKUX pEaKUUi (pa3ioKeHUe caxapa, B3auMoIeH-
CTBHUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, paznokenue ruapokcuaa meau (1) mpu
HarpeBaHUM, B3aUMOJICHCTBHUE Kelie3a ¢ pactBopoM conu meawu (1), m3ydenne cro-
co0OB pa3lieNICHUs] CMECEH: C TTOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BBHIMTIAPHUBAHUE,
TUCTHILISTINSA, XpoMaTorpadusi, mpoBeJeHUE OUYNCTKY TOBApPEHHOMN COJU, HaOI01e-
HUE€ U OMKCAHUE PEe3yJbTATOB MPOBEJICHUS ONBITA, WILTIOCTPUPYIOIIETO 3aKOH CO-
XpaHEHUSI MACChl, CO3/IaHUE MOJIeJIeH MOJIEKYJT (IIapOCTEPKHEBBIX).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cmeck razos. CoctaB Bo3nyxa. Kucnopoa — aneMeHT U mpocToe Be-
mecTBo. Haxoxaenue kuciopo/ia B mpupojie, GU3ndecKue i XUMUIECKUE CBOMCTBA
(peakmuu ropenusi). Oxkcunapl. [Ipumenenue kuciopoaa. CriocoObl MOTyUYeHUS KHC-
Jopoja B 1abopaTOpUM U MPOMBIIUIEHHOCTH. KpyroBopot kuciaopoga B mpupo/Ie.
O30H — ajuioTponHas Moau(UKaLKs KUCIOPOaa.



TemoBoil >P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U 3HJOTEPMUYECKUE peaKUnU. TOIIMBO: YrOjb U METaH. 3arpsi3HCHUE BO3-
nyXa, yCWIeHue MapHUKoBOoro a¢dekra, pa3pylnieHne 030HOBOTO CIIOS.

Bonopon — snemenT u nmpoctoe BeuiectBo. Haxoxaenue Bojiopoaa B Ipupoe,
dbu3nYecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHUE, CLIOCOOKI TToTydeHus. KUCIoThI
U COJIN.

MoutsipHblil 00BEM ra30B. Pacy€Tbl 0 XUMUYECKUM YPABHEHUSIM.

dusznueckue cBoMcTBa BoAbl. Boga kak pactBopurenb. PactBopsl. HaceimeH-
HbIE M HEHACBHILLIEHHBIE pacTBOPHI. PAaCTBOpUMOCTH BellleCTB B Bojie. MaccoBast 10715
BEILIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbl. OcHOBaHus. Posib pacTBOpoOB
B IIPUPOJIE U B )KU3HU 4YeloBeKa. KpyroBopoT Bojbl B Ipupoie. 3arpsisHEHUE MpH-
poaHbix BoA. OxpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranuueckux coeauuenuil. Oxcuabl. Knaccuduxanus
OKCHJIOB: coJjieoOpa3yroiire (OCHOBHBIC, KUCJIOTHBIE, aM(pOTEpHBIC) U Hecoeo0pa-
sytouiue. Homenknarypa okcuaoB. @U3nueckre U XUuMHUUECKUE CBOMCTBA OKCHIOB.
[Tony4yeHnue OKCUIO0B.

OcHoBanus. Knaccudukanms ocHOBaHUHN: IIENOYN U HEPACTBOPUMBIE OCHOBA-
Husi. HoMenkiatypa ocHoBaHUN. PU3NUECKUE U XUMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tomyuyenue oCHOBaHUM.

Kucnortel. Knaccudukarus kucinor. Homenknarypa kucnor. dusndeckue u
XUMHYECKHE CBOMCTBA KUCIOT. Psn aktuBHOCTH MeTasioB H. H. bekerosa. Ilony-
YEHUE KHUCIIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTraHMYECKUX COCUHEHUM.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEAEIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYyUYCHHE,
coOupaHue, paclio3HaBaHUE U U3YYCHHE CBOMCTB KUCIOPO/1a, HAOII0ACHIE B3aUMO-
JNEUCTBUS BELIECTB C KUCIOPOJIOM U YCIOBUSI BOBHUKHOBEHHUS U NMPEKPALLCHUS TO-
peHus (moxkapa), 03HaKOMJIEHHE ¢ 00pa3laMy OKCUJIOB U ONUCAHUE X CBOMCTB, MO-
JTydeHue, coOupaHue, pacrio3HaBaHUE U M3yYEHHE CBOMCTB BOJIOpOJa (TOpEHHE),
B3anMojielicTBUE Boopoia ¢ okcuaoM meau (11) (Bo3aM0KHO UCTIOIb30BaHUE BUJICO-
MaTepHalioB), HAOIIOICHHE O00PA3I[OB BEMIECTB KOJUYECTBOM | MOJb, HMCCIIEIOBA-
HUE O0COOEHHOCTEN PACTBOPEHMS BELIECTB C PAa3IUYHON PACTBOPUMOCTHIO, IIPUTO-
TOBJICHUE PACTBOPOB C ONPEAEIEHHON MACCOBOM JI0JI€ PACTBOPEHHOTO BELIECTBA,
B3aMMOJICHCTBHE BOJIbI C METaIaMU (HATPUEM U KaJIbIIMEM ) (BO3MOKHO MCIIOJIb30-
BaHHE BUIEOMATEPUAIOB), UCCIIEIOBAHIE O0OPA3I[0B HEOPraHUYECKUX BEIIECTB pa3-
JUYHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUSI OKPACKU MHAUKATOPOB B PACTBOPaX KHC-
JIOT U IIeJIoue, n3ydeHue B3auMoierctus okcuaa meau (1) ¢ pactBopom cepHoit



KHUCJIOTBI, KACIIOT C METAJUIAMU, PEAKIIUN HEUTpAIU3aluU, NOJTYYEHHE HEPACTBOPH-
MBIX OCHOBaHH, BRBITECHEHUE OJTHOTO METAJIJIA APYTUM U3 pacTBOPA COJIU, PEIICHUE
JKCIIEPUMEHTAJIBHBIX 33/1a4 M0 TeMe «BakHENIIne KIacChl HEOPTAaHUYECKUX COEIH-
HEHUI.

IHepuoanuyeckuii 3akoH u Ilepuoanyeckas cucremMa XMMUYECKHX dJ1eMeH-
ToB JI. . MenpgeneeBa. Ctpoenne atomoB. XuMH4YecKasa cBsa3b. Okuciau-
TeJIbHO-BOCCTAHOBHUTEJbHbIE PeaKIUU

[lepBble MONBITKY KJIacCU(PUKAIIUN XUMUYECKUX 71eMEHTOB. [loHsITHE O TpYTI-
nax CXOJHBIX AJIEMEHTOB (IIEJOYHbIC U HIEJIOYHO3EMETbHbBIE METaJUIbl, TAJOTEHBI,
WHEPTHBIC Ta3bl). JJIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEpHbIE OKCUIBI U THIPOK-
CHU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u jiiuHHonieproiHast popmsl [lepuoanueckoit
cucteMbl xumuuyecknx aneMmeHToB . . Menaeneesa. [lepuoasr u rpynmsl. Ousu-
YECKUN CMBICI MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIIbI SJIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [lepuoanye-
ckou cucteMmsl 1. . MenaeneeBa. XapakTepUCTUKA XUMHUYECKOTO 3JIEMEHTA I10 €TI0
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHMs pajuyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, Me-
TAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
3JIEMEHTOB ISl pa3BUTHS HAyKH U TIpakTuku. [. . MeHneneeB — yd€HbIN U rpax-
JaHWH.

Xumuueckas cBs3b. KoBasieHTHas (OJISIpHAs U HEMOJSIPHAs) CBSI3b. DIIEKTPO-
OTPHULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHasI CBSI3b.

Crenenpb okucieHus. OKHCIHTENbHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipo-
1eCcChbl OKUCIICHHS U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4eHHE 00pa3IloB BEIIECTB METAJUIOB M HEMETAIIJIOB, B3aMMOJICHCTBUE TH/I-
POKCHA [IMHKA C paCTBOPAMHU KUCJIOT U IIEJI0YEH, IPOBEACHUE OIBITOB, MIITIOCTPU-
PYIOLIUX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX peakiuil (rOpeHue, peak-
LAY PA3JIOKEHUS, COCTUHEHHUS).

Mexcnpeomemmunie ceéasu

Peanuzanus MexxnpeaqMeTHBIX CBS3EW MPU U3YYEHUHU XMMUU B § KJIacce OCy-
MIECTBIISIETCS] YePE3 MCIIOIH30BAHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX MOHSTHH,
TaK W TOHSTUW, SIBJISIIOIIMXCS CHUCTEMHBIMHM JUISI OTIEJIBbHBIX MHPEAMETOB €CTe-
CTBEHHO--HAY4YHOTO LIUKJIA.



OO0uue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CUHTE3, KiacCUu(dUKalus, NEPUOIUIHOCTh, HAOIIOICHUE, IKCIIEPHU-
MEHT, MOJICTTMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

dusnka: MaTepusi, aTOM, AIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJTU, U30TOTIbI,
PaIuOaKTUBHOCTh, MOJIEKYJIa, JJIEKTPUUYECKUM 3apsijl, BEIIECTBO, TEI0, 00bEM, arpe-
raTHOE€ COCTOSIHHE BEILEeCTBA, ra3, (GU3NYECKUEe BEIUMYUHBI, €UHULIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3BE3/bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
HCKOIIaeMbI€, TOILJIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XxXUMHUYecKasi peaKkuus

[Tepuoauyeckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX JIEMEHTOB JI.
N. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XHUMHU-
YECKHUX DJIEMEHTOB TMEPBBIX TPEX MEPUOJIOB, KM, KAIBIHUSI U UX COCIUMHCHUHN B
COOTBETCTBUH C TIOJIOKEHUEM 2JIEMEHTOB B [leproanueckoil cucteMe U CTpOSHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BUbl XUMUYECKON CBA3U. THUIBI KPUCTAJUIMYECKUX pPe-
METOK, 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKHU U BUAA
XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIHIECTB. XHUMHUUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3IMYHbIM KJIacCaM HEOPTaHUYECKUX COEIu-
HEHU, FTEHETUYECKas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakiui Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
¥ COCTaBY YYaCTBYIOUIUX B PEAKIIMU BEIIECTB, MO TEIIIOBOMY 3P (HEKTyY, TI0 U3MEHe-
HUIO CTETNEHEeH OKUCIICHUS XUMHUUYECKUX JIEMEHTOB, IO 00OPaTUMOCTH, IO YYACTHIO
KaTaJin3aTtopa). JK30- U SHAOTEPMHYECKUE PEAKIUU, TEPMOXUMHUYECKUE ypaBHE-
HUSL.

[TonsiTue 0 ckopocT XUMUYecKoi peakiuu. [lonstue 06 oOpaTUMBIX 1 HEOO-
paTUMBIX XUMHYECKUX peakuusx. [IoHATHE O TOMOTreHHbIX U F€TEPOTCHHBIX PEaK-
uusx. [lonstue o karanuse. [loHsTHe 0 XUMHUYECKOM paBHOBECHU. PAKTOPHI, BIIUS-
IOIIIHE Ha CKOPOCTh XUMUYECKON PEAKIIMU U MOJ0KEHUE XUMHUYECKOTO PABHOBECHS.

OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIC PEAKITNH, DJIEKTPOHHBIN OaTaHC OKUCITH-
TEJIbHO-BOCCTAHOBUTENbHON peakunu. CocTaBlieHUE YpPaBHEHHN OKHCIUTEIbHO--
BOCCTAHOBUTENIBHBIX PEAKIUI C UCIOIb30BAHUEM METO/a 3JIEKTPOHHOIO OanaHca.

Teopust FNEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HETEKTPOIUTHI.
KaTtuonsl, aHnonsl. MexaHu3M JUCCOIMALIMY BEIIECTB C PA3JIMUHBIMU BUJIAMU XU-
Muueckoit csizu. Crenens gucconuanuu. CUIbHBIE U C1a0bIe SJIEKTPOIUTHI.



Peakiiuu nonnoro oOMeHa. Y clioBUsl MPOTEKAHUSI peaKIUii HOHHOTO OOMEHa,
IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPaBHEHUS peakiuil. CBOMCTBA KUCIOT, OCHOBA-
HUH U COJIEH B CBETE MPEACTABIECHUN 00 AJIEKTPOIUTHYECKON nucconuanuu. Kave-
CTBEHHBIE PEAKIIUH HA UOHBI. [IoHATHE O TUAPOIIU3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHUE C MOJEIAMU KPUCTAIIIMUECKUX PEIIETOK HEOPTAHUYECKUX Be-
IIECTB — METAJJIOB M HEMETAJIOB (TpaduTa 1 aamasa), CJI0KHBIX BEIIEeCTB (XJI0puaa
HaTpusl), UCCIIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHMYECKON peakiuu OT BO3JCH-
CTBUSl Pa3IUYHBIX (PAaKTOPOB, UCCIEIOBAHHUE DIEKTPONPOBOAHOCTA PACTBOPOB Be-
IECTB, MpoLiecca AUCCOLUALINU KUCTIOT, IIeJI0Uel U coseil (BO3MOXKHO UCIOJIb30Ba-
HUE BUJIEO MATEPUAJIOB), MPOBEJICHUE OMBITOB, WITIOCTPUPYIOIIUX MPU3HAKHU MPO-
TEeKaHUsl peaklnii HOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BbIJEICHUE raza, oopa-
30BaHUE BO/JIbI), ONBITOB, WILTIOCTPUPYIOIINX TPUMEPHI OKUCIUTEIHHO-BOCCTAHOBHU-
TEJIbHBIX peakiuil (TopeHue, peakiiu pa3ioKeHUsI, COCIUHECHUS ), pACIIO3HABAHHE
HEOPTraHUYECKUX BEIIECTB C MOMOIIbI0 KaUeCTBEHHBIX PEaKIIUii Ha UOHBI, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

HeMmeTaaibl 1 MX coeTMHEHUS

OO6mmas xapakTepucTruka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, Xapak-
TEpHbIE CTeneHU okucienus. CTpoeHue u Gu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB
— rajoreHoB. XMMHUYECKHE CBOMCTBA Ha IPUMEPE XJI0pa (B3aUMOIEHCTBHUE C METaJ-
JaMH, HEMETaJlaMu, 1eaodamu). Xiaopooaopod. CosiHast KUCI0Ta, XUMUYECKUE
CBOMCTBa, MOJy4eHUE, IpUMEHEHHE. [[elicTBUE XJIopa U XJIOPOBOJOPOJAA Ha opra-
HU3M 4elioBeKa. BakHeime XJI0puabl U UX HAXOKJIEHHUE B IPUPO/IE.

O6mas xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeTNeHH okucieHus. CTpoeHue u puandeckre CBOMCTBa po-
CTBIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUTOTPONHBIE MOAU(PUKALIUUA KUCIOPOAA U
cepbl. XUMHYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTpOCHHE, (U3UIECKUE U XUMU-
yeckue cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTENHN KUCIOTHBIX OKCHUI0B. CepHas
KHUCIIOTa, GU3NUECKHE U XUMUYECKHUE CBOWCTBA (0OIIME KaK MpeCTaBUTENs Kiacca
KHUCIIOT U crienuduueckue). XUMHUUECKUE PEAKIUH, JIEKAIINEe B OCHOBE MPOMBIIII-
JIEHHOTO croco0a MOJy4eHUs CEpHOW KHUCIOThI. [IpuMeHeHue cepHON KHUCIOTBHI.
Conu cepHOIl KUCIOTBI, KaueCTBEHHAsl peakuus Ha cyibdar-uoH. HaxoxaeHue
Cephl U €€ COEAMHEHUH B IPUPOAE. XUMUUYECKOE 3arPSI3HEHUE OKPYKAIOLIEH CpeIbl
COEIMHEHUSAMHU CePbI (KUCIOTHBIE JOXK/IU, 3aTPSA3HEHHUE BO3yXa U BOJIOEMOB), CIIO-
cOOBI €ro Npe10TBPALICHHUS.

OO6mrast xapaktepuctuka saeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIC CTENEHU OKUCIEHUs. A30T, pacIpOCTpaHEHHE B MPHUPOJE,
duznueckue U XumMuieckue cBoiictea. Kpyropopot azora B npupoje. AMMHAK, €To0
du3nYecKue U XMMHUYECKUE CBOMCTBA, MoyueHue u npuMmeHenue. Coiau aMMOHMS,



uX pU3HYECKHE U XUMUYECKUE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiys Ha
MOHBl aMMOHMS. A30THas KHCIIOTa, €€ MOoJydyeHue, (PU3HUYECKHMEe U XUMHYECKHE
cBOMCTBa (00lIMEe KaK MPeACTaBUTENs Klacca KUCIOT U crienuduyeckue). Mcnomnb-
30BaHHUE HUTPATOB U COJIE aMMOHUS B KAUECTBE MUHEPAILHBIX y100peHuil. XuMHu-
YEeCKO€ 3arpsi3HEHHE OKPY’KAIOIIEeW Cpellbl COEIUHEHUSIMU a30Ta (KUCIOTHbBIE J10-
KM, 3arps3HEHUE BO3AyXa, MOUBHI M BOJ0EMOB). Docdop, aoTpomnHbie MoAUpU-
kauuu ocdopa, pusnueckue u xumuueckue cporicrsa. Oxeun pocdopa (V) u poc-
(dopHas kucnora, GpU3MUECKUe U XUMUYECKUE CBOWCTBA, osydyeHue. Mcnonb3oBa-
Hue ¢pochaToB B KAYECTBE MUHEPAIBHBIX Y10OpEHUH.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHN OKUCIICHUS. Y TIIepOoI, AJTIOTPONHbIE MOU(UKAIIH,
pacnpocTpaHeHue B NMpUpoje, pu3ndeckue U XMMUYECKUe CBOMCTBA. AJCOpOLus.
Kpyrosoport yriaepoaa B npupoje. Okcuabl yrieponaa, ux Gpusndeckue u XuMuye-
CKH€ CBOWCTBA, ACHCTBUE HA JKUBbIC OPTAHU3MBI, TIOJIYYeHHE U TPUMEHEHHUE. DKO-
JoTUYecKue mpoOeMbl, CBA3aHHbIE C okcuaoM yriepoaa (1V), runoresa riodans-
HOTO MOTETUICHHS KIIUMAaTa, TApHUKOBBIN 3 PeKT. YrosbHas KUCIOTA U €€ COH, UX
¢u3znueckre U XMMUYECKHUE CBOWCTBA, MOJyuyeHUE U NpuMeHeHune. KauecTBeHHas
peakius Ha KapOoHaT-uoHKI. Vcnonbp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TTPO-
MBIIIJIEHHOCTH U CETThCKOM XO3SIHCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KAK O COSAMHEHUSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIIeH, ITAHOJ, TIUIEPHH, YKCYCHasl KUCIIOTA).
[TpupoaHble MCTOYHUKH YIIIEBOJOPOAOB (yroyib, MPUPOAHBIA Ta3, HE(PTH), MpoO-
JTYKTHI X TIepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBINLIICHHOCTH. [loHsATHE O
OMOJOTMYECKH Ba)XKHBIX BEIIECTBAX: XKUpaX, OelKax, yrieBojax — M UX pOJH B
KU3HU YelloBeKa. MarepralbHOE €IMHCTBO OPTraHUYECKUX U HEOPTraHUYECKUX CO-
e INHEHUH.

Kpemnunii, ero pusnveckue 1 XuMUYECKHUE CBOMCTBA, MOJyYCHUE U TPUMEHE-
nue. CoemuHEHUS KpeMHUs B Tipupoie. O01mume npeacTaBieHust 00 OKCHAC KpeMHUS
(IV) u xpemnaueBoii kucinore. CHIMKATHI, UX UCTIOJIL30BAaHUE B OBITY, B IPOMBIIII-
JeHHOCTH. BaxkHeilne crpoutenbHble MaTepHalibl: KepaMHUKa, CTEKJIO0, IIEMEHT, Oe-
TOH, >kene300eToH. [IpoGiembl 6e30macHOro MCIONb30BAHUS CTPOUTEIBHBIX MaTe-
pHAJIOB B IOBCETHEBHOM KU3HH.

Xumuueckuit IKcnepumenm:

U3ydeHue 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBONCTB COJITHOM KHCIIOTHI,
MIPOBE/ICHNE KAaYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIIOJCHNUE MPU3HAKOB
WX MIPOTEKAHMSI, OTIBITHI, OTPAKAIOIINE PU3NIECKHE U XUMHYECKHE CBOWCTBA rajio-
I€HOB M UX COEAMHEHHH (BO3MOKHO UCIIOJIb30BAaHUE BHJIEOMATEPUATIOB), O3HAKOM-
JieHre ¢ o0pa3iiamMu XJIOpUAO0B (TaJIOreHU0B), 03HAKOMIICHUE ¢ 00pa3liaMu CEPbl U
e€ coelMHEHUSIMU (BO3MOKHO HCIIOJIb30BAaHUE BUIECOMATEPHUAJIOB), HAOJIOJICHHE



npoiiecca oOyTiMBaHuUs caxapa MoJ IeMCTBUEM KOHIICHTPUPOBAHHOUN CEpHOMN KHC-
JIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, MPOBEIE-
HUE Ka4eCTBEHHOMW peakiuu Ha CyJb(aT-uoH U HAOII0JeHNE MTPU3HaKa €€ MpoTeKa-
HUs1, O3HAKOMJIEHHE ¢ PU3NYECKUMH CBOMCTBAMHU a30Ta, (pochopa u ux coeuHeHu
(BO3MOKHO HCTIOIB30BaHKE BUIEOMATEPUATIOB), 00pa3aMu a30THBIX U (hOCHOPHBIX
ynoOpeHuit, noiaydeHue, Cooupanue, paclio3HaBaHUE U U3yUeHHE CBOMCTB aMMHUaKa,
MPOBEJICHNE KAU€CTBEHHBIX PEaKIuii Ha MOH aMMOHUS U GochaT-uoH U U3ydeHUe
MPU3HAKOB UX ITPOTECKAHUSA, B3aMMOJECHUCTBUE KOHUECHTPUPOBAHHOM a30THOM KHC-
JIOTHI ¢ Me/IbIO (BO3MOXKHO MCIIOJIb30BAHUE BUIEOMATEPUATIOB), U3YUEHUE MOl
KpUCTAJUTMYECKUX PEHIETOK aniMa3a, rpadura, Qyiepena, 03HaKOMJICHHE C ITPoIlec-
COM aJICOpOIIMU PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM U YCTPONUCTBOM
pPOTHUBOTa3a, MOJIydeHue, cooOupaHue, paclio3HaBaHUE U U3yUYCHHUE CBOMCTB YrIJie-
KHUCJIOTO Ta3a, MPOBEJACHUE KAaUYEeCTBEHHBIX peaKinii Ha KapOOHAT U CHIIMKAT-HUOHBI
Y M3y4YE€HUE NMPU3HAKOB X MPOTEKAHUS, 03HAKOMJICHUE C MPOYKIIMEH CUITUKATHOM
MPOMBIIIEHHOCTH, PEIICHUE SKCIEPUMEHTABHBIX 3ajlady 1o TeMe «Baxkueitmue
HEMETAJIIbI M UX COCIUHCHUSY.

MeTaajabl 1 MX COeAMHEHUS

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJNIOB Ha OCHOBAaHUH
UX MoJyiokeHus B [leproanyeckon cucteMe Xxumudeckux siemenToB . M. Menne-
JeeBa u CTpoeHusa atToMoB. CTpoeHue MeTauioB. MeTayinyeckas CBsA3b U METaJIH-
YyecKas KpUCTAIIINUECKasl pemETKa. DICKTPOXUMUUECKUAN psijl HAPSHKEHUM MeTall-
70B. PU3HYECKHe U XUMHUYECKUEe CBOKMCTBA MeTauioB. O01IHe criocoObl MOTydeHUs
MeTasuioB. [IoHATHE 0 KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOP-
po3uu. CriaBbl (CTanb, YyryH, JIOPATIOMUHHMN, OpOH3a) U X IPUMEHEHUE B OBITY
U TIPOMBIIIJICHHOCTH.

[Ilenounble MeTaimbl: moJjiokeHue B [lepuoaudeckor CUCTEME XMMHYECKUX
anemeHToB [[. 1. MenneneeBa, cTpoeHre X aTOMOB, HaX0xAeHue B rpupoxe. du-
3UYECKHE U XMMHUUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUabl U ruj-
POKCHIbI HATpHs U Kanus. [[puMeHeHne MEeI0YHbIX METAJUIOB U UX COCAUHECHUM.

[[lenoyHO3eMeENbHBIE METAJIBI MATHUN U KAJIBIMK: NOJI0KeHHE B [leprnoanye-
CKOM cucTteme XumMu4deckux simemeHToB JI. 1. MeHnneneeBa, CTpoeHHE UX aTOMOB,
HaXOXJI€HHUE B Ipupojie. PU3NUECKUE U XUMUYECKAE CBOMCTBA MAarHusl M KaJbLIUSI.
Baxwueiimue coequHeHus Kaublus (OKCUI, TUIAPOKCHUI, cosin). JKECTKOCTh BOJBI U
crocoObl €€ yCTpaHEeHUSI.

AJOMHUHMI: IOJIO)KEHUE B [lepnoanueckor cucTeMe XUMUYECKHX 3JIEMEHTOB
JI. . Menneneea, CTpOEHHE aTOMa, HaXOXAEHUE B npupoae. PU3ndyecKue u xu-
MHMYECKHE CBOMCTBA amtoMUHUSI. AMQOTEpHBIE CBOWCTBA OKCHAAa M THAPOKCHIA
AJIFOMHUHHUS.



Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. Menneneesa, CTpoeHHE aTOMa, HaX0XKAeHUE B ITpupoae. Pusndyeckue u Xumuye-
CKHe CBOMCTBA kene3a. Okcunl, ruapokcuanl u conu xkenesa (1) u xenesa (I11), ux
COCTaB, CBOMCTBA U IOJIyYECHHUE.

Xumuueckuiit IKCnepumenm:

03HAKOMJICHHE C O0pa3llaMu META/VIOB U CIUIaBOB, UX (DU3UUYECKUMHU CBOM-
CTBaMHM, M3y4YCHHUE PE3YJIbTATOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHJIa KaJbllUsSd U HATPUS C
BOJOM (BO3MOXXHO HCIIOJIb30BAHUE BHUIECOMATEPHUATIOB), HMCCJIEIOBAHUE CBOMNCTB
XKECTKOU BOJIBI, IPOIIECCa TOPEHHUS JKeJie3a B KUCTOPOo/ie (BO3MOXKHO UCIIOIH30BaHUE
BUJIEOMAaTEpUaIOB), MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKI[Ui Ha MOHBI: Mar-
HUS, KanbIlns, aJlOMUHMS, UHKa, Kerne3a (I1) u xxemnesa (l11), meau (I1), mabGarome-
HUE U OTMCAaHME MPOIECCOB OKPAITUBAHUS TUIAMEHN MOHAMU HATPUS, KU U KaJlb-
1us (BO3MOYKHO KCIOJIb30BaHKWE BHJCOMATEPHAIIOB), UCCEA0BaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/Ia ATFOMUHHS Y THIPOKCHUA IIUHKA, PEIICHUE IKCTICPUMEHTAIIb-
HBIX 33724 M0 TeMe «BakHelme MeTaibl ¥ UX COSTUHCHUS Y.

XuMHS U OKpPY:KaLIas cpeaa

BemecTBa 1 Marepuaiibl B IOBCEAHEBHOM KU3HU 4enoBeka. bezomacHoe wc-
MOJIb30BaHKE BEIIECTB U XUMHUYECKUX peakiuil B ObiTy. [lepBas momoips mpu xu-
MHUYECKUX 0XKOTaX U OTPABICHUAX.

XVMMHUYECKOe 3arpsi3HEHHE OKpYXKAIoIIeW cpennl (MpeaesibHas 0mycTUMAast
KOHLEHTpauus Bewects, nainee — [1JIK). Poap XxumMun B pemieHnn 3KOJIOTMYECKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

U3y4eHHe o0pa3l0oB MaTepHaIOB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE
MaTepuabl).

Mescnpeomemmunie cea3u

Peanuzanusa MexnpeIMEeTHBIX CBS3€U MPU U3YUYEHUU XUMUH B 9 Kiacce ocy-
IIECTBIISIETCS] YePe3 UCIOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSTHUH,
TaK W TOHATHUH, SBISIOMIMXCS CHUCTEMHBIMU [JI OTHAEJbHBIX IMPEIMETOB €CTe-
CTBEHHO--HAy4YHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHATIU3, CUHTE3, KIACCU(PUKAIINS, IEPUOTUIHOCTH, HAOIIOIEHNE, IKCTIEPH-
MEHT, MOJICTTUPOBAHNE, U3MEPEHHE, MOJICNb, SBIICHHUE, TAPHUKOBBIN 2P (HEKT, Tex-
HOJIOTHUSI, MAaTePUAIBI.

®du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKUN 3apsij, TPOBOJHUKH, MOJIYIPOBOJI-
HUKH, TUDJIEKTPUKH, (POTOIEMEHT, BEIIECTBO, T€JIO, 00BEM, arperaTHOE COCTOSIHUE



BEIIECTBA, ra3, PaCTBOP, PAaCTBOPHUMOCTD, KpUCTAIIIMUECKasl perIéTKa, CIUIaBbl, (Gu-
3UYECKUE BEIMYNHBI, €AMHULIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, MJIAHETHI,
3BE31b1, COJIHIIE.
buonorusi: ¢ortocunres, npixanue, Omocdepa, SKOCUCTEMA, MHUHEPATIbHBIC
yaoOpeHwsI, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATeIbHbIC BEIIECTBRA.
['eorpadus: atmocdepa, ruapochepa, MUHEpPaJIbl, TOPHBIE TOPOIbI, MOJIE3HbIE
HCKOTIaeMBbl€, TOIUIUBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMUBI 110 XH-
MHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOI'O 00111er0 00pa3o-
BaHUS JOCTUTAIOTCS B XO7i¢ 00yUYeHHUs XUMUU B €IUHCTBE YU€OHOU U BOCTIUTATEb-
HOM JIeSTEILHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUUCKUMU COITUOKYIIb-
TYPHBIMHU U TYXOBHO-HPABCTBEHHBIMU IIECHHOCTSIMU, IPUHSATHIMU B OOIIECTBE Tpa-
BUJIAMHU U HOPMaMU MOBEJEHUS U CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CaMO-
Pa3BUTHS M COLMATIM3ALIMNA 00yYaIOUIUXCsl.

JIN4HOCTHBIE PE3yJbTAaThl OTPAKAlOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJI-
CTBOBAThCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIUN U PACITUPEHUE OTIbITa
JEeSTEeNBHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUICCKOMY
¥ HAyYHOMY HACJICJIUI0, TOHUMAaHUsI 3HaUYCHHSI XUMUYECKOW HayKHU B )KU3HU COBpE-
MEHHOT'0 00111eCTBa, CIIOCOOHOCTHU BIIAJIETh JOCTOBEPHOU MHPOpMaIIMEl o nepeo-
BBIX JIOCTMKEHHUSIX U OTKPBITUAX MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aUHTEPECO-
BAaHHOCTH B HAyYHBIX 3HAHUSIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABIEHUS O COIIUATBHBIX HOPMAX U MTPAaBHJIaX MEKIMUYHOCTHBIX OTHOILIE-
HUH B KOJJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIEI0BATENbCKOM, TBOPUECKOM U IPYTUX BUIAX NESITEIbHOCTH, TOTOBHO-
CTH K pa3HOOOpa3HON COBMECTHOM NESTEIbHOCTHU MPU BHITIOJHEHUU y4eOHBIX, IO-
3HABATENIbHBIX 3a]1a4, BBHIITOJIHEHUH XUMHUYECKUX IKCIIEPUMEHTOB, CO3/IaHUH y4eO-
HBIX MPOEKTOB, CTPEMJIEHUSI K B3aMMOIIOHMMAaHUIO U B3aMMOIIOMOIIM B MPOLIECCE
ATON Y4eOHOM NesATebHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEACHUE U MOCTYIIKH
CBOMX TOBapUIIEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3Ha-
HUS MOCIEICTBUI OCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHUPOBO33PEHUYECKUE MPECTABICHHS O BEIIECTBE U XUMUYECKOW PEAKIINH, CO-
OTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U COCTABJISIOIINE OCHOBY
JUTSl IOHUMAHUS CYIIIHOCTH HAyYHOW KapTHUHBI MUpPA, MPEJACTaBIECHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPObI, B3AUMOCBS3AX YeJIOBEKa ¢ MPUPOJHOI cpe-
JIOH, O POJIA XMMHU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOAUMBIE sl 0OBSICHEHHsI HaOJII0/1aeMbIX MPOIECCOB U SBJICHUH, IO~
3HaBaTeIbHOM, MHOOPMALIMOHHONW U YUTATEIbCKON KYJIbTYpPbl, B TOM YHCJIC HABbI-
KOB CaMOCTOATENIbHOW PabOThl C YUEOHBIMU TEKCTaMU, CIIPABOYHOU JUTEPATYpPOH,
JOCTYTHBIMH TEXHUUYECKUMHU CPEJICTBAMU MHPOPMAILIMOHHBIX TE€XHOJIOTHUH;



MHTEpEC K O0YYEHHUIO U MO3HAHMIO, TH0003HATENBHOCTh, TOTOBHOCTD U CIIOCO0-
HOCTh K CaMOOOpa30BaHMIO, MMPOEKTHOM M HUCCIEN0BATEIbCKON AEATENbHOCTH, K
OCO3HAHHOMY BbIOOPY HaIlPaBIECHHOCTH U YPOBHA 00y4Y€HUs B JajdbHEMIIEM;

4) opMupoBaHUSsI KYJbTYPbI 310POBbS

OCO3HAHME IIEHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 30pO-
BbI0O, YCTAHOBKHU Ha 3JJ0POBbII 00pa3 )KM3HU, OCO3HAHUE MOCIIEICTBUN U HENIPUSITHE
BpPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHHUsl), HEOOX01u-
MOCTH COOIIOACHUS PABUII 0€30MACHOCTH MPU OOpAIIEHUH C XUMUYECKUMHU Bellle-
CTBaMH B OBITY U peajibHOM KU3HH,

5) TPy/10BOro BOCIIUTAHUS :

UHTEpPEC K MPAKTUYECKOMY M3Y4YEHUIO npodeccuii U TpyAa pa3iudyHOro poaa,
yBa)XEHHE K TPYJly U pe3yJibTaTaM TPYAOBOU JAEATENHHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUs TIPEAMETHBIX 3HAHUM MO0 XUMHUHU, OCO3HAHHBIM BHIOOP WHIWBHUIYAIb-
HOM TPAeKTOPUU MPOJOJIKEHUsT 00pa30BaHUS C YUETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOUIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEeHOM
npodeccuoHaIbHON NeATeIbHOCTH U Pa3BUTHSA HEOOXOIUMBIX YMEHUN, TOTOBHOCTD
aJanTUPOBATHCS B MPOPECCUOHAIBHON CPeJIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAaHMS, IOHMMAaHHUE [IEHHOCTH 3/I0pPOBOI0 U O6e3omac-
HOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3MYECKOMY U
NICUXHYECKOMY 37I0POBbIO, OCO3HAHUE IIEHHOCTH COOTIOACHUS MPaBUil 0€301MacHOTr0
MOBE/ICHUSI TIPU pabOTe C BEIIECTBAMH, a TAKKE B CUTYallUAX, YTPOKAIOIIUX 310PO-
BBIO U KM3HHU JIIOCH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, TIOJTy4aeMble MPU U3yYCHUHU XUMUH, TS pe-
IICHUS 3a/1a4, CBS3AHHBIX C OKPYXKAIOWIEH MPUPOAHOW CPENOM, IS MOBBIIICHUS
YPOBHS 3KOJIOTHYECKON KYJIBTYpPbI, OCO3HAHMSI INI00ATBHOTO XapaKTepa dKOoJIoruye-
CKUX MpoOJIeM M MyTel MX pElIeHUs MOCPEICTBOM METOJOB XUMHH, SKOJIOTHYe-
CKOr'0 MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM, KOMMYHHU-
KaTUBHOW M COLIMAJIbHOM MPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B coctaBe MeTanpeaMeTHBIX PE3yIbTATOB BBIACISAIOT 3HAYMMBIC 11 (HOpMHU-
POBaHUS MUPOBO33PEHUS OOIIECHAYUYHbIEC MOHATHUS (3aKOH, TEOPUSl, IPUHLIUI, THIIO-
Te3a, (pakT, cucrema, MpoIecc, 3KCIEPUMEHT U JPYroe.), KOTOPbIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHbIX y4EOHBIX MpeIMEeTax M MO3BOJSIOT Ha OCHOBE 3HAHUU U3
ATUX MpeaMeToB (GOpPMUPOBATh MPEACTABIECHUE O LEIOCTHOM HAay4YHOU KapTHHE
MHpa, U YHUBEpCAJIbHbIC yueOHbIE AeHCTBUS (MO3HABATEIbHbIE, KOMMYHHUKATHUB-
HBIE, PETYJISITUBHBIE), KOTOPbIE 00eCIeYBAIOT POPMHUPOBAHUE TOTOBHOCTH K CaMO-
CTOATEJILHOMY IJIAHUPOBAHUIO U OCYLIECTBIECHUIO YUEOHOH €SI TEIIbHOCTH.



Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE TeiicCTBUS

Ba3oBble Joruveckue aeicTBus:

YMEHHS UCIIOJIh30BaTh MPUEMBI JIOTHYECKOTO MBITIUICHHUS TIPY OCBOCHUH 3HA-
HUHN: PacKpBIBaTh CMBIC] XUMHUYCCKUX MOHATUHN (BBIICIATH UX XapaKTEepHBIC MPH-
3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSMH ), UCTIOJIB30BaTh TOHS-
THUS 711 OOBSICHCHUS OTACIBHBIX (DaKTOB W SBJICHUM, BHIOMPATh OCHOBAHUS U KPH-
TEPHUH JJIs KJIacCHU(PUKAIIMA XUMHUYCCKUX BEIIECTB U XMMHYCCKUX PEAKIUH, yCcTa-
HABJIUBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIy O0BEKTaMU M3yYeHUsS, CTPOUTH
JIOTUYECKUE PACCYKJICHUS (MHIYKTUBHBIC, JICTyKTUBHBIC, TI0 aHAJIOTHH), JEJaTh
BBIBOJIbI M 3aKJTFOUCHUS;

YMEHHE TPUMEHSTD B MTPOIIECCE TO3HAHUS MTOHATHS (TIPEIMETHBIE U METAIPe/I-
METHBIC), CHMBOJIUYECKHE (3HAKOBBIC) MOJIEIH, UCTIOIb3YEMbIC B XUMUH, TTpeodpa-
30BBIBATh MIUPOKO MPUMEHSIEMbIC B XUMHH MOJICIIbHBIC TTPEICTABIICHUS — XUMHUYC-
CKHI 3HAK (CHMBOJI 3JICMEHTA), XUMUYecKast (hopMysia U YpaBHCHHEC XMMHUYCCKOM
peakiuy — MPH PEUICHUN YICOHO-TI0O3HABATEIbHBIX 3a/1a4, C YYETOM 3THX MOJICIb-
HBIX MPEACTABICHUH BBISBISATH M XapaKTePHU30BaTh CYIICCTBCHHBIC MPU3HAKU H3Y-
JaeMbIX 00bEKTOB — XMMHUYECKUX BEIICCTB M XUMHYCCKUX PEaKIUH, BBISBIATH 00-
M€ 3aKOHOMEPHOCTH, TPUIUHHO-CJICICTBEHHBIC CBSI3U M IPOTHBOPEUUS B U3ydae-
MBIX TPOIIECCAX U SBICHUSIX.

Ba3oBble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCITOJIb30BaTh IOCTABJIIEHHBIE BOMPOCH! B KAYeCTBE MHCTPYMEHTA TI0-
3HaHWs, a TAK)KE B KA4eCTBE OCHOBBI JIJISI (POPMUPOBAHUS THIIOTE3BI 110 TIPOBEPKE
NPaBUILHOCTH BHICKA3bIBAEMBIX CYXKICHUN;

NpUOOPETCHHE OTBITA 110 TUIAHUPOBAHWIO, OPTAHU3AINH U TIPOBEIACHHUIO YUe-
HUYECKUX SKCIIEPUMEHTOB, YMEHHE HaOIIOJaTh 3a XOJIOM IIpoIllecca, CaMOCTOs-
TEJIBHO MPOTHO3UPOBATH €T0 Pe3yJbTaT, POpMyITUPOBaTH OOOOIIICHUS U BEIBOIBI 110
pe3ysbTaTaM MpOBEAEHHOTO OIBITA, UCCIEAOBAHMS, COCTABISATh OTUET O MPOIeIIaH-
HOI1 pabore.

Pabora ¢ ungopmanmeii:

yMEHHE BbIOMpATh, aHATM3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO Pa3-
JUYHBIX BUJOB M (OPM MPEACTABICHUS, MOJIYYaEMYI0 M3 Pa3HbIX HCTOYHHUKOB
(Hay4gHO-TIONyJIIpHAs JIUTEpaTypa XUMUYECKOTO COJEP’KaHUs, CIPAaBOYHBIC MOCO-
ous1, pecypcbl IHTepHETA), KPUTHYECKH OIICHUBATH MPOTHBOPEYMBYIO U HEJOCTO-
BEpHYIO HH(OPMAITHIO;

yYMEHHE MPUMEHSTH Pa3IMYHbIE METOJIbI M 3aMTPOCHI TIPU MTOUCKE U 0TOOPE WH-
dbopManu ¥ COOTBETCTBYIONIMX JAHHBIX, HEOOXOIUMBIX IS BHITIOJHEHUS y4eo-
HBIX U TI0O3HABATEIBHBIX 33]1a4 OMPEACIEHHOTO TUTIA, TIPUOOPETEHNE OTbITa B 00J1a-
CTH MCTIOJb30BaHUSI HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHI, OBJIaJICHHE



KyJbTYpPOU aKTUBHOTO UCIIOJIb30BAHUS PA3TMYHBIX MTOUCKOBBIX CUCTEM, CAMOCTOSI-
TEJIBLHO BHIOMpPATh ONTUMANIbHYIO (OpMY MpeAcTaBieHUsS MHGOPMALUK U UILIIO-
CTPUPOBATh pEIIacMble 3aJlauyd HECIO0XXHBIMU CXEMaMH, AuarpamMaMu, APYTrUMU
dbopmamu rpadKu U UX KOMOMHAIUAMU;

YMEHHE MCIOJb30BaTh U aHAJIM3UPOBATH B Mpolecce yueOHOU U HucclienoBa-
TEIbCKOU ACATEILHOCTH MUH(POPMAIIUIO O BIUSHUU MPOMBIIUICHHOCTH, CEIhCKOTO
XO035MCTBA ¥ TPAHCIIOPTA HA COCTOSTHUE OKPY>KAIOIIEH MPUPOTHON CPEIBL.

KoMMyHuKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIe 1eCTBUS:

yYMEHUS 3a/1aBaTh BOMPOCHI (B XO/I¢ Auajiora u (Win) JUCKYCCUHU) TIO CYIIECTBY
o0cyxaaeMoi TeMbl, GOPMYJIUPOBATH CBOU MIPEJIOKEHNS OTHOCUTEIHLHO BHITIOTHE-
HUS NPEAJIOKEHHON 3a/1a4H;

YMEHHUS MPEJICTABISATH MOJYYCHHBIE PE3YJIbTAThl IO3HABATEILHOMN JEATENBHO-
CTU B YCTHBIX U MTUCBMEHHBIX TEKCTaX; JeJaTh MPE3EHTAIUIO PE3yJbTaTOB BBINOJI-
HEHUSI XUMUYECKOT 0 SKCIIEpUMEHTA (JJaO0paTOPHOTO OMBITA, TA0O0PATOPHOM PabOTHI
10 UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YU€OHOTO IPOEKTA);

yMEHUS Y4eOHOT0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MTO3HABA-
TEJIbHOW M MCCIEI0BATENBCKON JAEATEILHOCTH NPU PEIICHUH BO3HUKAIOIIMX IPO-
0JieM Ha OCHOBE Y4€Ta OOLIUX UHTEPECOB U COTJIACOBAHMS MO3UIIUHN (00CYKIECHMUS,
0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPJAWHAIMS COBMECTHBIX JIEUCTBHIA,
OTIpeJIeICHHE KPUTEPUEB T10 OLIEHKE KaueCTBa BBHITTOJIHEHHON PabOThI U IPYTHUE).

PeryasiTuBHbIC YHUBepPCAJIbHbIC yYeOHbIC NeHCTBHS:

YMEHUE CAMOCTOSITENILHO ONPEETATh UEIU AESITENbHOCTH, IJIAHUPOBATH, OCY-
IIECTBIIATh, KOHTPOJIMPOBATh U MPH HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO €S-
TEJIBLHOCTH, BRIOMpaTh Hanbosee 3PGEeKTUBHBIC CIIOCOOBI PEIICHUS YUYEOHBIX U TO-
3HABaTEJbHBIX 3aJ/1a4, CAMOCTOSATEIbHO COCTaBIIATh WM KOPPEKTUPOBATH MPEAJIO-
YKEHHBIW aJTOPUTM JICMCTBUHU NIPU BBIIOJHEHUH 3aJaHUN ¢ YYETOM MOJTYYEHHS HO-
BBIX 3HAHHI 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIIUAX, OIEHUBATH COOT-
BETCTBUE MOJYYEHHOTO PE3yJIbTaTa 3asiBJICHHOM 1IeJIM, YMEHUE UCIOIb30BaTh U aHA-
JU3UPOBATH KOHTEKCTHI, MPEIJIaracMbl€ B YCIOBUH 3aJIaHHIA.

HPEAMETHBIE PE3YJIBTATDBI

B cocTtaBe npenMeTHBIX pe3yJbTaTOB MO OCBOEHUIO 0053aTENBHOTO COAEpXKa-
HUS, YCTAaHOBJICHHOTO NaHHOW (emepanpHON pabodeil mporpaMMol, BBIIEISIOT:
OCBOEHHBIE 00YUYaIOIIMMUCA HAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI IEUCTBUH, CIie-
uduIecKue 71 MPEIMETHON 00IacTH « XUMHUS, BUJBI €SI TEIHHOCTH 110 MOTyYe-
HUIO HOBOTO 3HAHUS, €T0 MHTEPIIPETAIIUHU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B Pa3-
JUYHBIX YYEOHBIX U HOBBIX CUTYyalUAX.

K koHily oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCSI YMEHUM:



PaCKpBIBATh CMBIC]I OCHOBHBIX XUMUUYECKUX MOHSTHI: aTOM, MOJIEKYJia, X1-
MUUYECKUH AIIEMEHT, MTPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH (OTHO-
po/Hasi U HEOAHOPOAHAs), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U MOJIe-
KyJIIpHas Macca, KOJIMYE€CTBO BEILIECTBA, MOJIb, MOJISIPHASA Macca, MaccoBas
JIOJISI XUMHYECKOTO 3JIEMEHTa B COCIIMHEHUU, MOJSPHBIM 00BEM, OKCHI,
KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATETBHOCTh, CTEIIEHb OKUCIICHUS,
XUMUYECKas peaxius, KiaccupuKaius peakiuii: peakiiuu COeTUHEHUS, pe-
aKIMKU Pa3JI0KEeHUs, PEaKIUU 3aMelIeHUs, peaKiuid 0OMeHa, SK30- U IHJI0-
TEPMUYECKHUE PEAKIINU, TEIUIOBOM 3P (HEKT peakiuu, Ipo aToMa, dJICKTPOH-
HBIM CJIOM aToma, aTOMHasi OpOUTallb, PaIMyC aTOMa, XUMUYECKas CBS3b,
MOJISIPHAS. ¥ HETIOJIIpHAsI KOBAJICHTHAs CBSI3b, UOHHAS CBSI3b, MOH, KaTHOH,
aHUOH, PACTBOP, MaccoBasi JI0JIs BEIIeCTBa (MPOICHTHAS KOHIIEHTpAIUs) B
pacTBope;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUH U TIPUME-
HSTb OTU TTOHATHS TIPYU OMKMCAHWU BEIIECTB U UX MPEBpaIlCHUM;
UCIIOJIB30BaTh XUMHUUYECKYI0 CHUMBOJIMKY JUIS COCTaBieHUs (GOpMYI Be-
IIECTB U YPaBHEHUN XUMHUYECKUX PEAKIIHI;

OTIPENICNIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENeHb OKHCJICHUS JJIEMEHTOB B OMHAPHBIX COCAWHEHMSIX, MMPUHAJJICHK-
HOCTh BEIIIECTB K OMPEICIEHHOMY KJIacCy COeAMHEHUMN 1Mo popMysiaM, BUT
XUMHUYECKOU CBsI3M (KOBAJICHTHAs M MOHHAS) B HEOPTraHUYECKUX COEUHE-
HUSAX;

packpbiBaTh cMbica [lepunonnueckoro 3akona JI. 1. MenneneeBa: nemMoH-
CTPUPOBATh MOHUMAHUE MEPUOIUYECKON 3aBUCHMOCTH CBOWCTB XUMHYE-
CKHMX 3JIEMEHTOB OT UX MojoxeHus B Ilepuoamdyeckoil cucteMe, 3aKOHOB
COXpPAaHEHHUSI MaCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--MOJICKYJISIP-
HOT'O YUCHHMSI, 3aKOHa ABOTrajipo;

OMHCHIBATh M XapaKTepHu3oBaTh TaOIMuHyIO dopmy Ilepmonmueckoit cu-
CTEMbl XMMHUUYECKHUX AJIEMEHTOB: pa3jinyaTh MOHATHS «IJIaBHAs MOJATPYIIIa
(A-rpynmna)» u «nobdounas noarpynna (b-rpynmna)», mansie u 6oJbIue me-
PHOBI, COOTHOCHUTHh 0003HAYCHUS, KOTOpbIe UMEIOTCS B Tabymie «Ilepuo-
JIMYECKask CUCTEMa XMMHUYeCKuX ayieMeHToB [[. 1. MenaeneeBa» ¢ yucio-
BBIMHM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (CO-
CTaB U 3apsj s/ipa, 00I1Iee YHUCIIO JIEKTPOHOB U paclpeeICHNUE UX MO AJICK-
TPOHHBIM CIIOSIM);

KJIAaCCH(PHUIIUPOBATh XMMHUYCCKHE 3JIEMCHTHI, HCOPraHWYSCKHUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCITY U COCTaBY yYacTBYIOIIUX B pPEaKIuU Be-
LIECTB, M0 TEIJI0BOMY 3P heKTy);



XapaKTepU30BaTh (OMUCHIBATH) OOIIINE XMMUYECKUE CBOMCTBA BEIIECTB pa3-
JUYHBIX KJIACCOB, MOATBEPKJIas OMHCAHUE MPUMEpPAMHU MOJEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaY€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPALLCHUN B pa3Iny-
HBIX YCIIOBUSIX;

BBIUUCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOT0 AJIEMEHTA 0 (POpMyJie COETMHEH NS, MacCo-
BYIO JIOJIIO BEIIIECTBA B PacTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHUIO XU-
MUYECKOH peaKIinu;

NPUMEHSITh OCHOBHBIE OIEpaIii MBICTUTEIBHON JEATENbHOCTU — aHAJIU3 U
CUHTE3, CpaBHEHUE, 0000IIEeHNEe, CUCTEMATU3ALINIO, KIACCU(PUKAIINIO, BbI-
SBJICHUE TPUYMHHO--CJIEJCTBEHHBIX CBA3EH — JJIsi U3y4YE€HUs] CBOMCTB Be-
IIECTB U XUMHUYECKUX PEaKlUid, ECTECTBEHHO-HAYyYHbIE METOIbl TO3HAHUS
— HaOMoieHNe, U3MEepEeHne, MOJCIUPOBAHUE, IKCIIEPUMEHT (peaslbHbIA U
MBICJICHHBIN);

CJIeI0BaTh MpaBUJiaM MOJIb30BAHUS XUMHUUECKOU OCYI0M U 1a00paTOPHBIM
000opyAOBaHUEM, a TaKKe MpaBUiiaM 0OpaIIeHuUs C BEIIECTBAMU B COOTBET-
CTBUU C MHCTPYKIHUSIMH IO BBITIOJHEHUIO J1a00PATOPHBIX XUMUYECKHUX OIBI-
TOB TIO TMOJYYEHHUIO U COOMPAHMIO T'a3000pa3HBIX BELIECTB (BOAOpOIA U
KHCJIOPO/1a), IPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAaCCOBOM A0JIEH
PacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH U MPOBOAUTH XUMHUYECKHE IKCIIE-
PUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOUYEH M KHUCIOT C MOMOIIBIO
UHIUKATOPOB (TakMyc, heHondTanenH, METUIOpaHXK U IPyTHe).

K xonmy o0ydenus B 9 kiacce nmpeMeTHbIC PE3yIbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pPaCKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKUX IMOHSATHH: XUMHYECKUU 3Jie-
MEHT, aTOM, MOJICKYyJia, HOH, KAaTUOH, aHUOH, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, BAJIECHTHOCTb, 3JECKTPOOTPULIATEIIBHOCTh, CTENIEHb OKHUCIIECHUS,
XUMUYECKash peakius, XUMHYECKas CBs3b, TEIUIOBOM 3(PGEKT peakiu,
MOJIb, MOJIIPHBI 00BEM, PACTBOP, AICKTPOJIUTHI, HEAICKTPOJIUTHI, AJICK-
TPOJIMTUYECKAsT JUCCOIMAIIMS, PEeaKIMd MOHHOTro oOMEHa, KaTaju3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTUMbIE WU HEOOpaTUMBIC PEAKIIMH, OKHCIIH-
TEJIbHO-BOCCTAHOBHUTEIBHBIE PEAKIUH, OKUCJIUTEIb, BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBIICHHE, aJUIOTPONHsS, aM(pOTEPHOCTh, XUMHUYISCKAST
CBsI3b (KOBaJICHTHAs, MOHHAS, METAJUIMYECKas ), KpUCTAJIMYeCKas peIeTka,
KOPpO3HUsI METAJJIOB, CIUIABbI, CKOPOCTh XUMHUUYECKOWU PEAKIINH, MPEICITBHO
nonyctuMasi konuentpanusa [1/IK BemiecTsa;



WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHITUN U MIPUMeE-
HATb 3TU MOHITHUS MPHU OMMMCAHUU BEIIECTB U UX MPEBPAILLICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJisi COCTaBieHHs (opmyin Be-
IIECTB U YPAaBHEHUN XMMHUYECKUX PEaKIUi;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COEMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K OIpese-
JIEHHOMY KJIaCCy COeAMHEHUHN 1o GopMyraM, BUJ XUMUUECKOUN CBsI3H (KO-
BaJICHTHAsl, MOHHAsI, METAIJINYECKAsl) B HEOPTaHUYECKUX COCAMHEHUSX, 3a-
PSZl MOHA TI0 XUMHUYECKOU (popMyrie, XapaKTep Cpelibl B BOJIHBIX pacTBOPaX
HEOPraHWYECKUX COCAUMHEHUH, TUM KPUCTALIMYECKONW PEIIETKH KOHKPET-
HOT'O BEILIECTBA;

packpbiBaTh cMbIch [lepuoanueckoro 3axkona /. . MenneneeBa u 1eMoH-
CTPUPOBATh €r0 MOHMMAaHHUE: OMHUCHIBATH U XapaKTEPU30BaTh TaOJUUHYIO
dopmy [lepuonnueckoit cucTeMbl XUMUYECKUX JIEMEHTOB: Pa3inyarh MO-
HATUS «TJIaBHasg moarpynma (A-rpynma)» u «mnodounas noarpynmna (b-
rpynmna)», Majible U OOJbIINE MEPHOJIbl, COOTHOCUTh 0003HAYEHHS, KOTO-
pble UMEIOTCS B MEPUOAMYECKON TaOJHIle, C YHCIOBBIMU XapaKTepUCTHU-
KaMH CTPOCHHSI aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB U 3apAl spa, 00-
II€€ YHUCJIO 3JEKTPOHOB U PACIpPENEICHUE UX IO AJIEKTPOHHBIM CIOSIM),
O00BSACHATH 00IIIME 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB JIEMEHTOB U UX
COEMHEHUI B IIPEAEIaxX MaJIbIX IEPUOJ0B U INIABHBIX HOATPYHII C YUYETOM
CTPOEHHS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKUE DIIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE PEeAKIUHU (IO YHUCIY U COCTABY YYACTBYIOIIMX B PEAKIMU BE-
IIECTB, MO TEIIOBOMY 3(PeKTy, M0 U3MEHEHHUIO CTETICHEH OKUCICHUS XU-
MUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOImMEe W CHenuUUECKUe XUMUYECKUE
CBOWCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKAAs ONMCAHUE MTPUME-
paMHM MOJIEKYJISIDHBIX MU MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XHMHUYE-
CKHUX PEAKIIUN;

COCTaBJISITh YPABHEHUS JJICKTPOJIMTUYECKON JUCCOLMALUNA KUCIIOT, LIEI0-
4yell U coJieH, MOJHbIE U COKpAUIEHHbIE YPaBHEHUSI peaKIuii HOHHOIO 00-
MEHA, YPAaBHEHUs PEaKLHM, MOJTBEPKAAOIINX CYIIECTBOBAHUE T€HETHYE-
CKOM CBSAI3U MEXIY BEIIECTBAMH PAa3JINYHBIX KJIACCOB;

PAacCKphIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUU IO-
CPEIICTBOM COCTABJICHHS YJIEKTPOHHOTO OalaHCa dTUX PEaKIINiA;
MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BO3-
MOKHOCTH TPOTEKaHHSI XWUMHUYECKUX MPEBPAICHUN B PA3JIUYHBIX YCJIO-
BUSAX;



BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJTI0 XUMHUYECKOT0 dJIeMEHTa M0 (popMyIie COeTUHEHUS, MacCo-
BYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO0 YPABHEHUIO XU-
MHUYECKON PEaAKLINH;

COOJTIOIaTh TIPaBHiIa TOJIH30BAHMS XUMUYECKON MOCYAOH U IaOOpaTOPHBIM
0o00Opy/I0BaHMEM, a TaKXKe MpaBuiia OOpalIeHUs ¢ BEUeCTBAMU B COOTBET-
CTBHH C MHCTPYKIIUSMHU T10 BBITIOTHEHHIO 1a00PATOPHBIX XUMHUYECKHIX OTIbI-
TOB TIO MOJIYYCHHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U yT-
JIEKUCIIOTO Ta3a);

NPOBOJIUTH PEAKIINH, TOATBEPKIAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PAaCO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMHUI-, HOAHUI-, Kap-
OoHat-, pocdar-, cunukKar-, cyiabdar-, THAPOKCUA-UOHBI, KATUOHBI aMMO-
HUS 1 MOHBI U3YYCHHBIX METAJIOB, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX
HEOPTaHWYECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIC OTIEPAIH MBICIUTEIIHPHOMN IEATETHHOCTH — aHAIH3 U
CUHTE3, CpPaBHEHHE, 0000IIEHIE, CUCTEMATHU3aIINIO, BBISIBIICHHE TPUYUHHO-
CJICJICTBEHHBIX CBSI3EH — JIJISl U3YYCHHS CBOMCTB BEIIECTB M XUMUYECKUX pe-
aKIUi, eCTECTBEHHO-HayYHbIE METO/bI I03HAHUS — HAOJIOJCHHUE, U3MEpe-
HHUE, MOJICIMPOBAaHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (ungpossbie)
KonTtpoibHbie IIpakTH4eckue
n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nea 1. IlepBoHayaibHble XUMHYECKHE MTOHATHS
Xumus — BakHas 00J1acTh

1.1 €CTECTBO3HAHUS U IIpaKTHIe- 5 2 bubnmorexa LOK

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

CKOM JeATEILHOCTH YeJIOBEKA

12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK

' peaxiuu https://m.edso0.ru/7f41837¢c

Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bubnuoreka [IOK

' 00 okcHIax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK

' U COJSIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnunoreka [JOK

' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pazpnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

IIepnoanueckuit 3axou u Ile-
pUoaMYecKas CUCTEMA XUMHU-

bubmuoreka [JOK

31 yeckux dnemenToB J[. . Men- ! https://m.edsoo.ru/7f41837¢
nene-eBa. CTpoeHHne atoma
Xumudeckas cBs3b. OKuCIIu-
3.2 TEJIbHO-BOCCTAHOBUTEIIHLHEIC 8 brbmmorexa LTOK
https://m.edso00.ru/7f41837¢
peaxiuu
bu6mmoreka [IOK
Hroro no pasaeny 15 https://m.edso00.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso00.ru/7f41837¢
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME



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

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XMMH4YecKne peakuuu
. bubmmoreka [{OK
[ToBTOpEHUE U yriTyOJIeHNEe 3HAHUN OCHOB-
11 HBIX Pa3JIelioB Kypca 8 Kiacca > 1 hitps./im.d-
PasICIOB Kyp o 500.ru/7f41a636
bu6mmoreka [IOK
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYCCKHX
1.2 N 4 https://m.ed-
peakiun 500.ru/7f41a636
bu6mmoreka [IOK
DIIEKTPOJIMTUYECKAS JUCCOLUALINS. X UMU-
1.3 8 1 1 https://m.ed-
YeCKHe PEeaKIMu B pacTBOpax 500.1U/7f412636
Hroro mo pazgeny 17
Pa3znen 2. HemeTa/JILI M UX COeANHEHHUS
bu6mmoreka [JOK
OOm1ast XxapaKTepUCTHKA XUMHUYECKHX DJIe-
21 MeHTOB VIIA-rpynmsl. ["anorens 4 1 htps://m.ec-
PYHIBL 500.ru/7f41a636
OO01as XapakTepUCTUKAa XUMHUYECKHUX dIIe- bubnunoreka [JOK
2.2 MeHToB VIA-rpynmsl. Cepa u e€ 6 https://m.ed-
COEIUHEHHUS $00.ru/7f41a636
OO11ast XxapaKTepUCTHKa XUMHUYECKHX dJie- bubnuoreka [IOK
2.3 MeHToB VA-rpynmsl. A30T, pochop u ux co- 7 1 https://m.ed-
CIUHEHUS $00.ru/7f41a636



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

OO01mas XapakTepuCTUKa XUMUYIECKHIX dIe- bubnmoreka [JOK
24 MeHTOB |V A-rpynnsl. Yriepoa u KpeMHUM 1 8 https://m.ed-
UX COEIMHEHUSI $00.ru/7f41a636
Wroro mo pazueny 25
Paznen 3. MeTa/iibl U MX COeIMHEHUSI
bubmmoreka [{OK
3.1 OO0mue cBo¥cTBa METAIIOB 4 https://m.ed-
500.ru/7f41a636
bubmmoreka [{OK
3.2 Baxkneime MeTaJUIbI 1 UX COETUHEHUS 16 https://m.ed-
500.ru/7f41a636
Hroro mo pazueny 20
Pasznen 4. Xumus v OKpy:Kamomas cpeia
bu6mmoreka [IOK
4.1 BemectBa 1 MmaTepuanbl B )KM3HU YEIIOBEKA 3 https://m.ed-
500.ru/7f41a636
Hroro mo pazgeny 3
bu6mmoreka [JOK
PezepBHOE Bpems 3 https://m.ed-
500.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

8 KUIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi odpa3zoBaTesibHbIE
padoTsbI padoThI pecypest
8A,B,B, T bubmmoreka [{OK
[Ipenmer xumuu. Poss XuMuu B )KU3HU
1 1 5.09 https://m.ed-
yenoBeka. Tena u BelecTna. 500.ru/ff0d210¢
SAEBT bu6moreka [IOK
2 IToHsATHE O METOAAX MO3HAHUS B XUMUHU 1 . 0; T https://m.ed-
' s00.ru/ff0d227e
[Ipaktuueckas padota Ne 1 «IIpaBumma
N bu6mmoreka [IOK
paboTel B 1abopaTopuu U NpUEMBI 00- 8A,B,B, T
3 1 1 https://m.ed-
pareHus ¢ JabopaTopHbIM 000pyIOBa- 12.09 s00.ru/ff0d23dc
HUEM» '
Yucrtele Bemjectsa U cmecu. CnocoObl 8A,B,B,T Brbmaoreka LJOK
4 . 1 https://m.ed-
pa3zaeneHust cMmeceu 14.09 $00.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «Paznene- SAE B[ bubnuoreka [JOK
5 HHe cMeceil (Ha npuMepe OYUCTKH I10- 1 1 19 69' ’ https://m.ed-
BapEHHOM COJIN)» ' 500.ru/ff0d28c8
8A,6,B, T bubmuoreka [JOK
6 ATOMBI 1 MOJIEKYJIBI. 1 21.09 https://m.ed-
s00.ru/ff0d2a6c
8A,B,B,T bu6mmoreka [JOK
XUMUYECKUE DTIEMEHTHI. 3HAKH (CUM-
7 1 26.09 https://m.ed-

BOJ'ILI) XUMHNUYCCKHUX DJICMCHTOB

soo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d2a6c
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8A,B,B, T bubmuoreka [JOK
8 [IpocThie U ca0XkKHBIE BELIECTBA 28.09 https://m.ed-
s00.ru/ff0d2a6¢
8A,B6,B, T bubmmoreka [{OK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 3.10 https://m.ed-
500.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIISCTB. 8A,b,B,T bubmmoreka [{OK
10 Xumunueckas popmyina. BaneHTHOCTh 5.10 https://m.ed-
aTOMOB XMMHWYECKUX DJIIEMEHTOB s00.ru/ff0d2eae
8A,B6,B, T bubmmoreka [{OK
OTtHocutenbHas aroMHas Macca. OTHO-
11 10.10 https://m.ed-
CUTEIIbHAs MOJICKYJIIpHAs Macca S00.ru/ff0d323c
8A,B,B, T bu6moreka [IOK
MaccoBas 10715 XMMHYECKOTO dJIe-
12 12.10 https://m.ed-
MEHTA B COEIMHEHUHN 500.ru/ff0d350¢
8A,B,B, T bubmnorexka IJOK
KonnuecTtBo BemectBa. Mosbs. Moutsip- nomorexa L
13 17.10 https://m.ed-
Hai Macca 500.ru/ff0d5230
8A,6,B, T bu6mmoreka [JOK
dusnyeckue U XUMUYECKHE SIBJICHUS.
14 X 19.10 https://m.ed-
MMHTCCKasd peaKiua s00.ru/ff0d37fa
8A,6,B, T bu6mmoreka [JOK
[Ipu3Haku U yciaoBUs MPOTEKAHUS XU-
15 y 24.10 https://m.ed-
MHIHCCKIX peaKiiu s00.ru/ff0d3a16
8A,5,B, T bubnuoreka [JOK
3aK0H COXpaHEHHUsI MacChl BEIIECTB.
16 X 26.10 https://m.ed-
MMUYECKUE YPaBHEHHS 500.1u/Ff0d3bs8
Brruncienus koJimuecTBa, Macchl Be- 8A,b,B,T bubnuoreka [JOK
17 LIECTBA [0 YPAaBHEHUAM XUMHUYECKHUX 7.11 https://m.ed-

peakuun

s00.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
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Knaccudukarus XuMHUECKUX peaKui 8A,b,B, I | Bubmuoreka [{OK
18 (coenuHeHus, pa3yIoKeHUs, 3amelie- 9.11 https://m.ed-
Husl, 0OMeHa) s00.ru/ff0d3f34
M. B. JIoMOHOCOB — YyUE€HBIH-IHITUK- 8A,b,B,T | Bubmuoreka [JOK
19 nonenuct. O600IeHe 1 14.11 https://m.ed-
cucTeMaTu3anys 3HaHui 500.ru/ff0d40c4
A B,B, T b K
Kontponsnas pabora Nel no teme «Be- 8458, nommorexa [O
20 16.11 https://m.ed-
IIECTBA M XUMHYECKHAEC PEAKITHID) 500.1U/ff0d4290
Bo3ayx — cmech razos. CocraB BO3- 8A,6,B,T bu6moreka [IOK
21 nyxa. Kuemopox — aneMeHT u mpocroe 21.11 https://m.ed-
BelecTBo. O30H s00.ru/ff0d448e
du3nyeckne 1 XMMAYECKHEe CBOMCTBA 8A,b,B, T bu6moreka [IOK
22 KHCJIOpoJia (peakuu OKUCIEHUs, Tope- 23.11 https://m.ed-
Hue). [lonstue 006 oxcuaax 500.ru/ff0d4614
CriocoObI MoTy4eHHsT KUCIIOPO/ia B Jia- 8A,b,B,T bubmuorexa [JOK
23 OOpaTOpHUH U MPOMBIIICHHOCTH. 28.11 https://m.ed-
[IpuMeHnenne Kucnopoia 500.ru/ff0d497a
TennoBoii 3 PexT XuMUIEeCKoi peak- 8A,b,B, T
bu6mmoreka [JOK
[[UY, IIOHITUE O TEPMOXUMUYECKOM 30.11
24 . . https://m.ed-
YpaBHEHUH, 3K30- U SHAOTEPMHUUECKUX 500.1U/ff0d4790
peaxkuusax
Tomnuso (HedTh, yroabs u MeTaH). 3a- 8A,b,B,I | bubmuoreka IIOK
25 IpsSI3HEHHUE BO3/1yXa, CIIOCOOBI ero 5.12 https://m.ed-
pEeA0TBPAILECHHUS s00.ru/ff0d4c4a
IIpaktuyeckas padora Ne 3 o reme 8A,b,B,I | bubmnoreka LIOK
26 «ITonmyuenue u cobupanue KUCIOPoaa, 7.12 https://m.ed-

HU3YUCHHUC CTO CBOMCTBY

soo.ru/ff0d4ae2
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8A,B,B, T bubmuoreka [JOK
Bonopox — anmeMeHT u mpocToe Bele-

27 H 12.12 https://m.ed-

cTBO. HaxoxneHue B mpupoie s00.ru/ff0d4ddo
. 8A,B,B, T bubmmoreka [{OK
dusnyeckre U XUMHUYECKHIE CBOMCTBA

28 m 14.12 https://m.ed-
BojiopoJia. [Ipumenenune Bogopoia s00.ru/ff0d4ddo

8A,B6,B, T bubmmoreka [{OK

29 ITonsiTHe 0 KHUCIIOTaX U COMISIX 19.12 https://m.ed-

$00.ru/ff0d50d2
8A,B,B, T bubmmoreka [{OK
Crioco0sI moTy4eHust BOJ0poa B J1abo-

30 21.12 https://m.ed-
patopuu 500.ru/ff0d4dd0
[IpakTnueckas padota Ne 4 o Teme 8A,b,B,T | Bubmoreka [JOK

31 «ITonmyuenue u coOupaHue Bo0poOa, 26.12 https://m.ed-
M3Yy4YEHHUE €ro CBOMCTBY $00.ru/ff0d4f42

. .. 8A,B,B, T bubmnorexka IJOK
Monspabliit 00bE€M ra3oB. 3akoH ABora- nosmotera I

32 28.12 https://m.ed-

Apo s00.ru/ff0d542e
Berurcnenus 00bEMa, KOJIMUECTBA Be- 8A,b,B,T | Bubmoreka [JOK

33 IIECTBA ra3a Mo €ro U3BECTHOMY KOJIH- 9.01 https://m.ed-
YECTBY BEIIECTBA WU 00BEMY 500.ru/ff0d55a0
Boruncnenus 006EMOB ra3oB 1o ypas- 8A,b,B,T | Bbubmoreka [JOK

34 HEHHIO PEaKIIM1 Ha OCHOBE 3aKOHA 00b- 11.01 https://m.ed-
éMHBIX OTHOIIEHUN Ta30B $00.ru/ff0d5708

. 8A,B,B, T bubnuoreka [JOK
dusnyeckre 1 XMMUYECKHE CBOMCTBA

35 16.01 https://m.ed-

BOJBI

s00.ru/ff0d587a
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C . 8A,5,B,I | bubmuoreka [JOK
octas ocHoBauuil. [lougarue 00 uHIU-
36 CATOPAX 18.01 https://m.ed-
P so0.ru/ffod50e2
Bona kak pactBoputens. Hachimennbie 8A,b,B, I | Bubmuoreka [IOK
37 Y HEHACBIIICHHBIE pacTBOPBI. MaccoBas 23.01 https://m.ed-
JI0JISI BEIIECTBA B PACTBOPE s00.ru/ff0d5b40
[IpaxTnueckas padota Ne 5 o Teme 8A,5,B,T Bt OK
«IIpuroToBieHne pacTBOPOB C OIIpee- 25.01 nbmmorexa I
38 . § y . https://m.ed-
NEHHOW MacCOBOM JI0JIeH pacTBOPEH- s00.ru/ff0d5eba
HOTO BEIIECTBA»
b, B
KonTtponbnas pabora Ne2 no teme 8A b8, | bubmnorexa [JOK
39 30.01 https://m.ed-
«Kucnmopoa. Bomopoa. Boma» 500.1u/ff0d6342
) 8A,b6,B,T | bubnuoreka [{OK
Oxcuppl: cocTaB, Kiaccupukanus,
40 HOMCHKIIATVDA 1.02 https://m.ed-
M s00.ru/ff0d664e
[TonydyeHue u XUMHUYECKUE CBOKMCTBA 8A,b,B,I | Bubmuoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX 6.02 https://m.ed-
OKCHJIOB s00.ru/ff0d664e
8A,6,B, T bu6mmoreka [JOK
OcHoBaHus: cocTaB, Ki1accudukanus,
42 HOMCHKIATVDA 8.02 https://m.ed-
P so0o.ru/ff0d67ca
. 8A,6,B, T bubnmuoreka [JOK
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
43 O CHOBAHILIA 13.02 https://m.ed-
so0o.ru/ff0d67ca
) 8AB,B, T bu6mmoreka [JOK
Kucnotsl: cocras, knaccuduxarus,
44 15.02 https://m.ed-

HOMEHKJIaTypa

soo.ru/ffOdfee2
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. 8A,B,B, T bubmuoreka [JOK
[TonyueHnue 1 XUMUYECKHE CBOMCTBA
45 HCNOT 20.02 https://m.ed-
! soo.ru/ffodfee?
Couu (cpemHue): HOMEHKIATYypa, CIo- 8A,b,B,T | Bbubmnoreka [IOK
46 COOBI TIOJTY4EHUS, XAMHUECKHE CBOM- 22.02 https://m.ed-
CTBa 500.ru/00ad9474
[Tpaktuueckas padota Ne 6. Perenue 8A,B,B, T
bubmmoreka [{OK
SKCHECPUMCHTAJIILHBIX 3a74a4 110 TEME 27.02
47 «OCHOBHBIE KJIACCHI HEOPTraHHMYECKUX https.//m.ed-
. i P 500.ru/00ad9b7c
COCITUHEHUIN
8A,B,B, T bu6moreka [IOK
I'eHeTHyeckas CBSA3b MEXIY KiaccaMu
48 . 29.02 https://m.ed-
HEOPraHWUYECKHUX COCTMHCHHMA 500.11/00ad9a50
8A,B,B, T bu6moreka [IOK
49 O060011eHre 1 cucTeMaTu3alus 3HaHu’ 5.03 https://m.ed-
500.ru/00ad9ch2
KonTtponbras padota Ne3 o teme "Oc- 8A,b,B,I | Bubmuoreka [JOK
50 HOBHBIE KJIACChl HEOPTAaHUYECKHUX CO- 7.03 https://m.ed-
equHeHun" s00.ru/00ad9ela
[TepBbIe MONBITKA KJIACCU(PUKALIAN XH- 8A,b,B,I | bubmuoreka [JOK
51 MHYECKHX AIeMeHTOB. [loHsTHE O 12.03 https://m.ed-
IPYIIAax CXOAHBIX SJIEMEHTOB $00.ru/00ad9ffa
[lepuoanueckuii 3akox u [lepuoanue- 8A,b,B,I | bubmuoreka IIOK
52 CKasl CHCTeMa XUMHUYECKHX DJIEMEHTOB 14.03 https://m.ed-
. Y. MenneneeBa s00.ru/00ada52c
8A,5,B,T bu6mmoreka [JOK
53 Ilepuropl, rpymnbl, NOATPYIIIBI 19.03 https://m.ed-

s00.ru/00ada52c
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8A,B,B, T bubmuoreka [JOK
54 Crpoenue atomoB. CocTaB aTOMHBIX 2103 https:/m.ed-
| . ps://m.
SIEP. VI3OTOTIBE s00.ru/00ada342
CrpoeHue IeKTPOHHBIX 000JI04€EK aTo- 8A,b,B,T | Bbubmnoreka [IOK
95 MOB 3jieMeHTOoB [lepuonueckoit cu- 4.04 https://m.ed-
cremsbl J[[. 1. Menaeneera 500.ru/00ada6bc
XapakTeprucTHKa XUMHYECKOTO JIe- 8A,b,B,T | Bbubnnoreka [IOK
56 MEHTa TIO €T0 ToJI0XKeHuo B [leproan- 9.04 https://m.ed-
yeckoi cucreme J[. 1. MeHnieneeBa s00.ru/00ada824
3navenue [leproanueckoro 3aKoHa ajis 8A,6,B, T
bu6moreka [IOK
pa3BuTHA HayKu U npaktuku. . 1. 11.04
> MenneneeB — y4€HBIH, IEAaror U hitps:/m.ced-
! yi » el s00.ru/00ada96e
IpaKIaHUH
8A,B,B, T bu6mmoreka [IOK
DIEeKTPOOTPHUIIATEILHOCTh ATOMOB
58 16.04 https://m.ed-
XUMHUYECKUX DJIEMEHTOB
s00.ru/00adaab8
8A,6,B, T bu6mmoreka [IOK
59 HMoHHas XuMHu4decKas CBsI3b 18.04 https://m.ed-
s00.ru/00adac34
8A,6,B, T bu6mmoreka [JOK
KoBanenTHas nojsipHas XuMuaeckas
60 CBAAL 23.04 https://m.ed-
s00.ru/00adaab8
8A,6,B, T bubnmuoreka [JOK
KoBaneHTHas HenosspHass XUMUYECKast
61 CBAAL 25.04 https://m.ed-
500.ru/00adaab9
8A,5,B,T bu6mmoreka [JOK
62 CrerneHb OKUCICHUS 2.05 https://m.ed-

s00.ru/00adae28
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8A,B,B, T bubmuoreka [JOK
OKUCIUTEBHO-BOCCTAHOBUTEIHHBIE
63 U 1 7.05 https://m.ed-
peakil 500.ru/00adb076
8A,B6,B, T bubmmoreka [{OK
64 OKXUCIATEN M BOCCTAHOBUTEIN 1 14.05 https://m.ed-
500.ru/00adb076
KonTtponsHas padota Ne4 mo teme 8Ab,8, | bubmmorexa [IOK
65 C X 1 16.05 https://m.ed-
«Ctpoenne aroma. XUMHYECKAsT CBS3b» 500.14/00adb486
PeseprubIit ypok. O6001IEHNE U CHCTE- 8A, B BT | bubmorexa HOK
66 . 1 21.05 https://m.ed-
MATH3AIIHA SHAHHN s00.ru/00adb33c
PeseprubIit ypok. O6001IEHNE U CHCTE- 8A, B BT | buomorera [JOK
67 Tra A 1 23.05 https://m.ed-
MATHIAIA SHAHMY 500.ru/00ad9ch?2
PesepBHEbIi ypok. O00OIICHHE U CHCTE- 8A b8, | bubmuorexa [JOK
68 i A 1 28.05 https://m.ed-
MATHIAIA SHAHMY s00.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPO- 68

I'PAMME
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9 KUIIACC

KoanuecTBo yacon Hara DJIeKTPOHHBbIE
u3yuenusi | uupposbie
Ne i/ Tema ypoka Konrpoasubie | IlpakTuueckue y op
Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Tepuoanueckuit 3akoH. Ilepuoamue- 9A,B5.09 bubnuoreka [JOK
1 CKasl CUCTeMa XMMHYECKHUX JJIEMEHTOB 1 96,1 2.09 https://m.ed-
. Y. Menneneena 500.ru/00adb59e
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB 9A,B7.09 bubnmnoreka IJOK
2 XUMHUYECKHUX 3JIEMEHTOB IEPBBIX TPEX 1 96,17.09 https://m.ed-
MEepUOJIOB 500.ru/00adb6b6
9A,B12.09 bu6moreka [IOK
Knaccudukanus u HomMmeHKIaTypa HEop-
3 AHICCKHX BOLLECTE 1 956,9.09 https://m.ed-
Hl s00.ru/00adb7e2
. 9A,B14.09 bu6mmoreka [IOK
Bunel xumudeckoi cBsI3W W TUIBI KpU-
4 « 1 96,M14.09 | https:/m.ed-
CTAJUTMYECKUX PEIIETOK
s00.ru/00adbac6
Kontponbras padorta Nel o teme «Ilo- 9A,B19.09
5 BTOPEHUE U YTyOJieHne 3HaHUH OCHOB- 1 1 96,16.09
HBIX pa3/eoB Kypca 8 Kiacca»
. 9A,B21.09 bubnuoreka [JOK
Knaccudukanus XMMHYECKUX PEaKIIHii
6 0 DABTHHEM [TOH3HAKANM 1 9b,121.09 https://m.ed-
p p s00.ru/00adbch0
[ToHsiTHE O CKOPOCTU XUMUYECKOM peak- 9A,B26.09 bu6mmoreka [JOK
7 uuu. [IoHsITHE O TOMOTEHHBIX U FeTePO- 1 95, 23.09 https://m.ed-
TE€HHBIX PEaKLMAX s00.ru/00adbe9a
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[IoHATHE O XMMHMYECKOM PaBHOBECHH. 9A,B28.09
bubmuoreka [JOK
@DaKTOpbl, BIUAIOIIME HA CKOPOCTh XHU- 95,1 28.09
8 . https://m.ed-
MHUYECKOM PEaKIIMU U TOJIOKEHNUE XUMU- 500.ru/00adc28c
YECKOT'O PAaBHOBECHS
9A,B3.10 bubmmoreka [{OK
OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC
9 CAKLIIIL 96, I30.09 https://m.ed-
peak soo.ru/0Oadcade
. 9A,B5.10 bubmmoreka [{OK
Teopust IMEKTPOIUTUUECKON TUCCOLIHA-
10 C 5 o 96,M5.10 https://m.ed-
uuu. CHIbHBIC U C1a0bIe JIEKTPOTIUT 500.ru/00adcd6s
9A,B10.10 bu6moreka [IOK
11 WNonnble ypaBHEHUS peakuuii 96,M7.10 https://m.ed-
500.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHO- 9A,B12.10 bubmmnoreka IJOK
12 BaHH B CBETE MPEACTABICHUIN 00 JJIeK- 96,M12.10 https://m.ed-
TPOJTUTUYECKOUN TUCCOIMALIUN s00.ru/00add5d8
XUMUYECKUE CBOMCTBA COJIEH B CBETE 9A,B17.10 bubmmnoreka ITOK
13 MPEJICTABICHUH 00 3JIEKTPOIUTHICCKOMN 96,M14.10 https://m.ed-
IUCCOIMAIINNA s00.ru/00add8h?2
9A,B19.10 bu6mmoreka [JOK
14 [TonsaTue o runmpoause comuei 96,I19.10 https://m.ed-
500.ru/00add9d4
9A,B24.10 bubnuoreka [JOK
15 O00011eHre U cUcTEMAaTH3alls 3HAHUI 96,I21.10 https://m.ed-
500.ru/00addd12
IIpaktuyeckas padota Ne 1. «Pemenue 9A 82610 | bubmiorexa [IOK
16 96,T26.10 https://m.ed-

OKCIICPUMCHTAJIbHBIX 3a1a49»

s00.ru/00addbfa
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KontponeHast pabora Ne2 mo Teme 9A,B7.11 bubmuorexa [IOK
17 «QNeKTpouTHYeCKasl  AUCCOLMAIUS. 95,19.11 https://m.ed-
XHWMHUYECKUE PEAKIIUU B PACTBOPAX) s00.ru/00addecO
9A,B9.11 bu6mmoreka [{OK
OO6m1as xapakTeprucTUKa TAJIOTEHOB. XHU-
18 MHYECKHE CBOMCTBA HA IPHMEPE XJI0pa 96,M1111 | hitpsi//m.ed-
puMep p s00.ru/00addfe2
Xnoposojopoa. ComnsiHasi KMCIOTa, XU- 9A,B14.11 | Bubnmoreka [IOK
19 MUYECKUE CBOWCTBA, IMOJyYCHUE, MPH- 95b,M16.11 https://m.ed-
MEHEHHUE 500.ru/00ade104
[IpakTnueckas pabora Ne 2 mo Teme 9A,B16.11 | Bubmmoreka [JOK
20 «[lomryuerne CONMTHON KUCIOTHI, H3y4e- 95,M18.11 https://m.ed-
HHE €€ CBOWCTB)» 500.ru/00ade348
BrrunciieHuss mo ypaBHEHUSIM XHMUYeE- 9A,B21.11 bubmuoreka [JOK
21 CKUX pEakIui, eCIIH OJMH U3 PearcHTOB 95b,M23.11 https://m.ed-
JlaH B U30BITKE 500.ru/00ade488
9A,B23.11 bu6mmoreka [IOK
OOmiast XapaKTepHCTHKa JIIEMEHTOB
22 Ty — 9b,25.11 https://m.ed-
Py s00.ru/00ade64a
AmoTponHele  MOJU(MUKAIIMA ~ CEPBHI. 9A,B28.11 | Bubmuoreka [JOK
23 Haxosxxnenue cepbl U €€ COCIMHEHUIA B 96,I30.11 https://m.ed-
npupoje. XMMHUYECKHUE CBOMCTBA CEPbl s00.ru/00ade64a
9A,B30.11 bubnuoreka [JOK
CepoBonopo, cTpoeHue, GU3NIECKue u
24 . 96,I2.12 https://m.ed-
XUMUYECKHE CBOMCTBA
$00.ru/00ade802
Oxcupsl cepbl. CepHast Kuciota, Gpusu- 9A,B5.12 bubnunoreka [JOK
25 YECKHUE M XUMHUYECKUE CBOMCTBA, NpU- 9b,17.12 https://m.ed-

MCHCHUC

s00.ru/00adea28
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XHUMHYECKHE peaknuy, Jiexkalue B oc- 9A,B7.12
HOBE IPOMBIIUICHHOTO criocofa MoJy- 9b,19.12 bubnunoreka LIOK

26 YEHUsI CEPHOM KHUCIOThL. XUMHUYECKOE https://m.ed-
3arpsi3HEHUE OKpY- JKAWIIeH cpeipl $00.ru/00adec8a
COCITMHEHUSIMU CEPBI

. 9A,B12.12 bubmmoreka [{OK
Berurcnenue MaccoBO# JONU BBIXOJA
27 B — 96,14.12 https://m.ed-
POJyITa peaKil s00.ru/00adec8a
OO0mrast xapakTepUCTHKAa DIIEMEHTOB 9A,B14.12
bubmmoreka [IOK
VA-rpynmsl. A30T, pacClpOCTpaHEHHUE B 9b,116.12
28 o . ccxite https://m.ed-
KHEe W XUMHUYECKU
HPHPOHe’ HsHHee s00.ru/00adeeab
CBOWCTBa
AMMHak, ero (u3nUecKrue M XHMHYe- 9A,B19.12 bubmmorexa LJOK

29 CKHE CBOWMCTBA, TIOJYYCHHUE U MIPUMEHE- 95b,121.12 https://m.ed-

HHE 500.ru/00adf004
[IpakTnueckas padora Ne 3 mo Teme 9A,B21.12 | Bubaunoreka [JOK

30 «IlomyueHne ammuaka, H3y4€HHE €TO0 96b,123.12 https://m.ed-

CBOWCTB» $00.ru/00adf180
N 9A,B26.12 bu6mmoreka [JOK
A30THas KHUCTIOTa, € PU3NYEecKUe 1 Xu-

31 ccxite . 96,I28.12 https://m.ed-
MHUFACCRAC CBONCTBA 500.ru/00adf306
Hcnonb3oBaHuE HUTPATOB U COJICH am- 9A,B28.12
MOHHS B KaY€CTBE MHHEPAJIBHBIX YI100- 9b,130.12 bubmoreka [IOK

32 peHuil.  XUMHYECKOE  3arpsi3HEHUE https://m.ed-
OKpYXarolllel Ccpelbl COEIUHEHUSIMHU $00.ru/00adf518
azoTa
®ochop. Oxcua docdopa (V) u doc- 9A,B9.01 bubnunoreka [JOK

33 ¢dopHas kucnoTa, GU3NIECKUE U XHUMHU- 95,111.01 https://m.ed-

YCCKHUC CBOﬁCTBa, MOJIYyYCHHUC

s00.ru/00adf68a
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Hcnons3oBanue (ocdaroB B KauecTse 9A,B11.01 | Bubmuoreka [JOK
34 MUHEpAIbHBIX yI00peHuil. 3arps3HeHue 95,M13.01 https://m.ed-
MPUPOHOM cpenbl Ppocdaramu $00.ru/00adfc20
VYriepon, pacnpoCcTpaHeHHE B PUPOJIC 94, 81601 bubmmorexa [TOK
35 PO, pactipoctp P PoAe, 95, 18.01 https://m.ed-
(du3HUecKre U XUMUYECKUE CBOMCTBA
s00.ru/00adfd9c
Oxkcunpl yriepona, ux (Qu3anyeckue M 9A,B18.01
. bubmmoreka [{OK
XUMUYECKHUE CBOUCTBA. DKOJOTHYECKUE 956,120.01
36 POOJIEMBI, CBSI3aHHBIE C OKCHUIOM YTJIe hitps./im.ed-
oo ’ AOM YT s00.ru/00adfebe
poxa (1V)
9A,B23.01 bu6moreka [IOK
37 VroipHasg KACIIOTa U €6 COJIN 9B, 25.01 https://m.ed-
500.ru/00ae006¢
[IpakTnueckas pabora Ne 4 mo Teme 9A,B25.01 bubmmnoreka ITOK
38 "[Monyuenue yriekucioro raza. Kauge- 95b,127.01 https://m.ed-
CTBEHHAsI peakIlus Ha KapOoHaT-uoH" s00.ru/00ae027e
[lepBoHauanbpHBIC TOHATHS 00 OpraHU- 9A,B30.01 bu6mmoreka [IOK
39 YECKUX BEIIECTBAX KaK O COCIUHCHHUAX 95b,11.02 https://m.ed-
yriiepoaa 500.ru/00ae054e
9A,B1.02 bu6mmoreka [JOK
40 Kpemuwuii u ero coenuHeHus 96,T3.02 https://m.ed-
500.ru/00ae080a
[Ipaktnueckas pabora Ne 5. Pemenue 9A,B6.02
bubnuoreka [JOK
DKCIICPUMEHTAIBHBIX 3aJa4y [0 TEME 95, l8.02
41 B i eTaJUlbl U UX COelIu hitps.//n.ed-
(DOKHCHIIHIC HEM g 500.ru/00ae0bf2
HEHUS»
KontponpHast pabora Ne3 mno Teme 9A,B8.02 bubnuoreka [IOK
42 «BaxHelmue HEMETaulbl U UX COENIU- 956,10.02 https://m.ed-

HCHUA»

s00.ru/00ae0el8



https://m.edsoo.ru/00adfc20
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https://m.edsoo.ru/00adfd9c
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https://m.edsoo.ru/00ae0e18

OOmasi XapakTepUCTHKA XUMUYCCKUX 9A,B13.02
3JIEMEHTOB — METAJIOB. MeTaiinde- 9b,115.02 bubarorexa [JOK
43 CKasl CBSI3b U METAJUIMYECKash KpUCTaJ- https://m.ed-
JIu4ecKas — pelérka. dusnueckue 500.ru/00ael03e
CBOIMCTBA METAJJIOB
XUMHYECKHE  CBOMCTBA  METAJUIOB. 9A,B15.02 bubnuorexa [JOK
44 DNEKTPOXUMHUUECKUN DPsIi HAMPSKEHHUH 96,117.02 https://m.ed-
METaJJIOB 500.ru/00ae1156
OO6mue crocoObl MOTYyYSHUST METAILIIOB. 9A,B20.02
bubmmoreka [{OK
CrninaBel. BeruncieHust no ypaBHEHUSAM 96,122.02
45 . https://m.ed-
XHUMHYECKUX PEaKIuii, €CIN OJHH U3 pe- 500.14/00ae1156
areHTOB COJICPIKUT IIPUMECH
9A, B22.02 bu6moreka [IOK
46 [TonsaTHE O KOPPO3WUU METAJLIOB 96,29.02 https://m.ed-
500.ru/00ael278
9A,B27.02 bu6mmoreka [IOK
a7 [lemouHbIC METAILITBI 96,I2.03 https://m.ed-
500.ru/00ael4b2
9A,B29.02 bu6mmoreka [JOK
48 OKcHIBbI M THAPOKCUIBI HATPUS U KU 96,r5.03 https://m.ed-
500.ru/00ael4b2
9A,B5.03 bubnuoreka [JOK
[Ileno4yHO3eMeENbHBIC METAIIBI — Kallb-
49 I 96,7.03 https://m.ed-
H 500.ru/00ael5e8
9A,B7.03 bubmuoreka [JOK
50 Baxkueiimme coe JMHEHHUS KaIbIIHS 96, 14.03 https://m.ed-
500.ru/00ael5e8
9A,B12.03
51 O06o01eHre 1 cucTeMaTr3amusa 3HaHUHA

95,116.03



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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n " 9A,B14.03 bubnmoreka [JOK
JKécTroCTh BOJBI U CIIOCOOBI €€ ycTpa-
52 HeHIS 96, 19.03 https://m.ed-
500.ru/00ae1886
[IpakTdeckas pabora Ne 6 mo Teme 9A,B19.03 | Bubmmoreka IIOK
53 "XXEcTkocTh BOIBI M METOMBI €€ ycTpa- 95,r21.03 https://m.ed-
HeHust" $00.ru/00aelaed
9A,B21.03 bubmmoreka [{OK
54 AmroMuH#I 95,I23.01 https://m.ed-
500.ru/00aelc64
o 9A,B4.04 bubmmoreka [{OK
AmoTepHBIC CBOMCTBA OKCHIA W TH/I-
55 OKCHLILA 9b6,4.04 https://m.ed-
p s 500.ru/00aelc64
9A, B6.04 bu6moreka [IOK
56 XKeneso 96,l6.04 https://m.ed-
500.ru/00ae1d86
9A,B9.04 bu6mmoreka [IOK
Okcuapl, TUIPOKCUIBI U COJIM XKeje3a
57 (11) 1 senesa (111) 96,9.04 https://m.ed-
500.ru/00ae35e6
9A,B11.04
58 O06o01eHre U cucTeMaTru3ays 3HaHUH
95,111.04
[IpakTtuueckas padora Ne 7. Pemenue 9A,B16.04
bu6mmoreka [JOK
SKCIICPUMEHTAJIBHBIX 3aJa4 [0 TEME 96,713.04
59 . https://m.ed-
«Baxueimume MeTauibl M UX COCIUHE-
500.ru/00ae3de8
HUSI»
BrprunciieHuss o ypaBHEHUSIM XHMHUYE- 9A,B18.04
CKHX pEaKIWi, €CIIH OJIMH U3 PEareHTOB 9b,118.04 bubnmorexa LIOK
60 JIaH B U30BITKE WA COJIEP>KUT PUMECH. https://m.ed-

Boruncnenuss MaccoBoil JOIM BBIXOJA
MPOIYKTa peaKkuu

$00.ru/00ael750
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9A,B23.04
61 O06o0011IeHe U CUCTEMATH3aIUs 3HAHUMA 1
96,120.04
KontponeHast pabota Ned mo Teme 9A,B25.04
62 «Baxxnenme MeTaluIbl 1 UX COEOUHE- 1 96, 25.04
HUSD)
B 9A,B27.04 bu6mmoreka [{OK
eIIecTBa U MaTepHUasbl B MOBCEIHEB-
63 N 1 96,27.04 https://m.ed-
HOM KM3HH YeJIOBEKa 500.14/00ae350
9A,B2.05 bubmmoreka [{OK
XHUMHUYECKOE 3arpsi3HEHUE
64 y 1 96,2.05 https://m.ed-
OKPYAAIOIICH CPEIbl 500.ru/00ae4270
9A,B7.05 bu6moreka [IOK
Posib XuMuH B peIIeHUH SKOJIOTHUECKUX
65 . . 1 96, 14.05 https://m.ed-
P 500.ru/00ae4270
N 9A,B14.05 bu6mmoreka [IOK
PesepBHbIil ypok. O600IIEHNE U CHUCTE-
66 . 1 96, T 16.05 https://m.ed-
MarHsatt 500.ru/00ae0dOa
N 9A,B16.05 bu6mmoreka [IOK
PesepBubIit ypok. O600IIEHHE U CHUCTE-
67 B 1 96, T 18.05 https://m.ed-
MaTH3aMHA SHAHIA 500.ru/00adb33c
. 9A,B21.05 bu6mmoreka [JOK
PesepBHbIit ypok. O600IIEHNE U CHUCTE-
68 y 1 96,123.05 | https:/m.ed-
MaTH3aHA SHAHIA 500.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB IIO IIPO- 68

I'PAMME
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YUYEBHO-METOJIMYECKOE OBECITEUEHUE OBPA30OBATEJIb-
HOTI'O MPOIIECCA

1.Moaean

Kpucrammmueckas pemerka NaCl

2 Kpucrannmueckas pemetka Mg

3 Kpucrannuueckas penierka rpadura

4 HabGop moneneit aToMOB JJ1s1 COCTaBJIEHUsI MoJieTel

5 Mogens monexynsl JJHK

6 Kpucrammueckas pemerka Fe

7 Kpucrannuueckas pemnieTka TMOKCHAA yriepoaa

8 Kpucrannuyeckas pemerka aimMasa

9 Kpucrannuyeckas pemerka Meau

10 | Kpucramnuyeckas pemnieTka jbaa

11 | Kpucramnudeckas penierka noja

2. O6opynoBaHne KaOMHETa XUMHH
Ne HaumenoBanue KoanuectBo
n/n

1. | KommiekT cripaBOYHBIX TaOJINII IO XUMHH 1
2. | KoMImiekT HHCTpYKTUBHBIX TAOJIHII 0 XUMUHU 1
3. | Kommiekt Tabmuil mo TeXHuke 0€30MacHOCTH 1
4. | KoMIuieKkT Talull Mo HEOPraHMYECKON XUMUU 1
5. | KoMIuieKT nopTpeToB y4eHBIX XUMUKOB 1
6. | Kommuekt «Xumus B Tabnumax u B Gopmynaxy» 15
7. | Anmapat 1 IUCTHIUISIIMA BOJIBI 1
8. | Becwl TexHMYecKue ¢ pa3HOBECAMU 15




9. | KoMmmekt HarpeBaTenbHBIX TPUOOPOB 1

10. | CTonuk moaAbEeMHBII 2

11. | ltaTuB 1abopaTOpHBIM OONBIION 2

12. | HaGop ¢1akoHOB 1Ji XpaHEHUS paCTBOPOB PEaK- 1
THUBOB

13. | KoMIieKT 35eKTpocHa0KeHUs 1

14. | HaGop AJist OMBITOB 10 XUMUU C DIEKTPHUECKAM 1
TOKOM

15. | TepmMoMeTp 3IEKTPOHHBIN 2

16. | [Tpubop 11t MOTYUISHHS] pACTBOPUMBIX TBEPIBIX 1
BEIIIECTB

17. | ITpuGop nyist A7EKTPOIN3a PACTBOPOB COJICH 1

18. | Anmmapat a1 mojaydeHus ra3oB 1

19. | [Tpubop 15 MILTFOCTPALIUK 3aBUCUMOCTH CKOPOCTH 1
XUMHUYECKUX PEAKIU OT YCIOBHUI

20. | YcTaHOBKa J1JIs IEPETOHKH BEIIECTB 1

21. | HaGop mu1st mpoBeACHUS AEMOHCTPAIIMOHHBIX OITI- 1
TOB

22. | Becol mabopaTtopHbI€ 3JIEKTPOHHBIE 1

23. | Habop mipubopoB, IOCY bl B IPUHAIICKHOCTEH 15
JUIS YUEHUYECKOTO SKCIIEPUMEHTA

24. | Animapat aJis OJTyYeHHsI Ta30B 15

25. | Habop Mopenel KpuCcTasInuecKuX PemeToK 1

26. | Habop Moereli aTOMOB JIiJisi COCTABJICHHS MOJIeJIek 1
MOJIEKYJI ITI0 OPraHUYECKOM U HEOPTraHUYECKON XH-
MUU

27. | Koyutekuusa « ATIOMHUHAID) 1




28.

Komnexknusg «MeTtaiisl)

29.

Komnexkuus «MuHepansl 1 TOpHBIE TIOPOIBI»

30.

KOJIJIGKI_II/IS[ «Ctekmno n n3aCJaus U3 CTEKJIa»

31.

Komnexkuus «HyryH u cranb»

32.

Komnexuus «Ilkana tBeproctu»

33.

Ha6op Nel OC «Kucnotsi»

34,

Ha6op No2 OC «Kucnotsi»

35.

Ha6op Ne3 OC «I'ugpokcuabiy

36.

Ha6op Ne4 OC «Oxcuibl METasioB

37.

Ha6op Ne5 OC «MeTtamibi»

38.

Ha6op Ne6 OC «Illenounbie U MIeT0YHO3EMETbHBIS
METAIBI»)

39.

Ha6op Ne§ OC «I"amorensi»

40.

Ha6op Ne9 OC «I"anmoreHuann»

41.

Ha6op Nel0 OC «Cynwdatsl, cynbhUTHI U CYIb-
buab

42.

Ha6op Nell OC «Kap6onatbi»

43.

Ha6op Nel12 OC «®ocdatel. Cunukatsi»

44,

Ha6op Nel6 OC «Hutpatsi»

45.

Ha6op Nel7 OC «Muaukatops»

46.

Ha6op Nel8 OC «Mwunepanibabie ynoOpeHUs»

47. | Ha6op Ne24 OC «Marepuaibi»

48. | Mensypku 20
49. | [lunetku 10
50. | ITpobupkm 100




51. | CrakaHyuku 20
52. | Hunuuap u3MepuTenbHbIN 10
53. | Hamka Iletpu 3

54. | CtakaHbl 10
55. | Turnu 10
56. | Crakansl GapdopoBbie 10
57. | Ilectuk papdopoBsiii 3

58. | Yamika BbImapuTenbHas 10
59. | KonOb1 koHUYECKHE 10

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AKIImoHepHOE 0OIIIECTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpnaman @.I°., AkurionepHoe 00111€CTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

Pabouyas mporpamMmma ocHOBHOTO 0011ero oOpa3oBaHusi. XuMus. ba3oBblil ypoBeHb
(nms 8-9 xmaccoB oOpazoBaTenbHbIX opranuzanuii), MOCKBA 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubnmoreka IIOK







