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HHOACHUTEJIBHASA 3AIITMCKA

[IporpaMMa 1Mo XMMHM Ha YPOBHE OCHOBHOTO O0INEro oOpa3oBaHMs COCTAaBICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOI MPOrpamMMbl OCHOBHOT'O OOILEro
obOpazoBanms, mpexacraBieHHbIx B PI'OC OOO, a Ttakxke Ha OCHOBe GenepalbHOM pabodei
MIPOrpaMMbl BOCHHUTAHMSI U C YYETOM KOHLEIMLHMHU IMpEnojaBaHus y4eOHOro mpeaMera «XuUMUS» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparum.

[IporpaMmma mo xuMuu HaéT TPEIACTABICHHE O MENsAX, OOIIel crpaTeruu OO0ydeHUs,
BOCIUTAHMSI M Pa3BUTUS OOYYalOIIMXCS CpEACTBaMU Y4eOHOTro IMpeiMeTa, YCTaHaBIMBAaeT
o0s13aTeNIbHOE MPEIIMETHOE COJep)KaHue, MpedyCMaTpUBaeT paclpelesieHde ero Mo Kiaccam u
CTPYKTYpUPOBAaHUE IO pa3lenaM U TeMaM MIpOorpaMMbl 110 XMMHHU, ONpPEAEAeT KOJIWYECTBEHHbBIE U
KAUeCTBEHHBIE XAapaKTEPUCTHUKU COJEP)KAHUSA, PEKOMEHIYEMYIO I0CJIEI0BATEIbHOCTh HW3YUEHUs
XUMHH C y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JOrMKM y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEW O00YYaroIIMXCs, OIMpelNesieT BO3MOXHOCTU MpeaMeTa A pealu3aluu
TpeOOBaHUH K pe3yIbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEbHOM MPOrpaMMBbl HAa YPOBHE OCHOBHOTO
obmero oOpa3oBaHUs, a Takke TpeOOBaHMU K pe3yibTaraM OOY4YeHHsS XUMHH Ha ypPOBHE Ieseit
W3YYEHHUs MpeIMeTa U OCHOBHBIX BUIOB y4eOHO-TIO3HABATENIbHOM JEATENBHOCTH 00ydaromerocs mo
OCBOEHUIO YUeOHOIO COJIeP KaHHUS.

3HaHUE XUMHH CIY)KUT OCHOBOH Ui (hOPMHUPOBAHHMS MHUPOBO33PEHUSI O0YYAIOIIETOCS, €TO0
MPEJCTaBICHUNA O MaTepHabHOM EIMHCTBE MHpA, BOKHYIO POJIb UTPAOT (popMupyemble XUMHEH
MIPEJICTABICHHUS] O B3aWMOIPEBPAILCHUSAX SHEPTUU M 00 SBONIOIMH BEUIECTB B MPHUPOAE, O MYyTAX
pelieHus rno0aabHBIX MPOOIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, YHEPrEeTHUECKOM,
MUIIEBOH 1 KOJOTHYECKON 0€30acHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peau3allii BO3MOXKHOCTEH [UIs caMOpa3BUTHS M (OPMUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001el 1 (QyHKIIMOHATBHONW I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBILIUIEHUS U TBOPYECKHUX CIOCOOHOCTEW 00ydaromuxcs,
HAaBBIKOB UX CaMOCTOSITEIbHOW Y4eOHOH NesATeNIbHOCTH, SKCIEPUMEHTAIbHBIX U HCCIEI0BATEIbCKUX
yMeHUH, He0OOXOAUMBIX KaK B MIOBCEIHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON e TETbHOCTH;

3HAaKOMHT CO CIEU(PHUKON HayYHOI'O MBIIIJICHHUS, 3aKJIabIBAET OCHOBBI 1I€JIOCTHOTO B3IJIs/1a Ha
€MHCTBO MPHUPOJbI U YEJIOBEKa, ABJISETCS OTBETCTBEHHBIM 3TanoM B (HOPMHUPOBAHHM €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4arOLINXCs;

CocoOCTBYET (HOPMUPOBAHHIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B SKOJIOIMUYECKOE 00pa3oBaHe 00ydaroInXCs.

JlanHble HampaBlieHUss B OOyYE€HUM XHMHHM OOECHEeUMBAIOTCS CHEUMPUKON CcoAepKaHUs
y4eOHOro mpeaMeTa, KOTOPBIA SBISIETCS IEelarorH4eckd aJanTHPOBAHHBIM OTpaKeHHEM O0a30BoOM
HayKH XMMUHU Ha ONPENEIEHHOM dTarle €€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS OPHEHTHUPOBAaH Ha OCBOCHHE
OOy4arolMMUCS CUCTEMbl MEPBOHAYAIBHBIX IMOHATHH XWMHH, OCHOB HEOPIaHWYECKOM XHUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUH.

CTpyKTypa coaepkaHus IPOrpaMMBbI [0 XUMHH ¢(hOPMUpPOBAHA Ha OCHOBE CHUCTEMHOTO MOAX0/1a
Kk e€ m3ydyeHuro. CopaepkaHME CKIIAJbIBACTCSI U3 CHCTEMbI INMOHATHM O XMMHYECKOM DIJIEMEHTE U
BEIIECTBE M CUCTEMbI MOHATUHN 0 XUMU4ecKkoi peakuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbI
[0 TMPHUHIMITY IOCIEI0BAaTEIbHOTO Pa3BUTHsI 3HAHUA HAa OCHOBE TEOPETHUUECKHX MpeICTaBICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;
— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;



— YYEHHUs O CTPOEHHUH aTOMa U XUMHUYECKOU CBS3H;
— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS pacCMaTpUBAlOTCd HAa OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX U

OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCSA IOCIENOBATENBHO OT OJHOTO YPOBHSA K JIPYIOMY, BBIIOJHSS
GyHKIUH OOBSCHEHUS U IMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MPaKTHYECKOTO
MIPUMEHEHHUS U MOTYUYCHUS] U3y4aeMbIX BEILIECTB.
OcBoeHne MpOrpaMMbl MO XMMHU CHOCOOCTBYET (DOPMHUPOBAHHMIO TPEACTABICHUS O XUMHYECKOM
COCTABJISIFOLIEH HAYYHOM KapTHUHBI MHpa B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, HEHHOCTHOTO OTHOILIECHHUS
K HAyYHOMY 3HAHHMIO U METOJIaM IO3HaHMs B Hayke. V3yuyeHne XMMHUM MPOUCXOAUT C MPUBICYECHUEM
3HaHUI U3 paHee U3yUYeHHBIX YUeOHBIX MpeaMeToB: «OKpyxaromuii Mupy, «buonorus. 5—7 kimacce» u
«®Dusuka. 7 Kimacey.

[Tpy u3yuyeHUU XUMHH MPOUCXOAUT (POPMHUPOBAHUE 3HAHUNW OCHOB XMMHUYECKOM HAYKH Kak
00JacTi COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON AEATEeIbHOCTH YelIOBEeKa U KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHI. 3agada ydeOHOTO IpeaMeTa COCTOUT B (POPMHUPOBAHUHM CHCTEMBI
XUMHUYCCKUX 3HAHWA — BaXKHEUIMX (HAKTOB, MOHITHHA, 3aKOHOB U TEOPETHUYCCKHUX ITOJIOKCHUH,
JOCTYIHBIX 00OOIICHHI MUPOBO33PEHUECKOTI0 XapaKTepa, SI3bIKa HAyKH, B MPHOOIIEHUH K HAyYHBIM
METOJIaM IO3HaHUs MPH U3YUYECHUHU BEIIECTB U XUMHUYECKHX peakluuid, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATEIBHBIX YMEHHUH U MX IPUMEHEHNH B YI€OHO-TI03HABATEIBHON U y4eOHO-UCCIIeI0BATEIbCKON
JeSITEIbHOCTH, OCBOEHUH IIPAaBUJI O€30M1aCHOT0 OOpAIEHHS C BELIECTBAMH B [IOBCETHEBHOM KU3HU.

[Ipy wu3ydyeHMHM XUMUM Ha YpPOBHE OCHOBHOTO oOmIero oOpa3oBaHUS BaXHOE 3HAYCHUE
MPUOOPENU TaKUe LT, KaK:
— (QopMHpOBaHME HHTEIJICKTYAIBHO pa3BUTOM JIMYHOCTH, TOTOBOM K caM00OOpa3oBaHUIO,
COTPYJHHUYECTBY, CaMOCTOSTEIbHOMY IPHUHITHIO PEIICHUH, CIIOCOOHOM aaanTHpoBaThCsl K OBICTPO
MEHSFOLUIUMCS YCIIOBUSIM JKM3HU;
— HaANpPaBIEHHOCTh OOYYEHHs] Ha CHCTEMaTH4YecKoe MPUOOIICHHE 00YJaroIIUXCs K CAaMOCTOATEIbHON
MO3HABATEILHONW JICSITEIbHOCTHA, HAYYHBIM METOJaM TO3HaHUs, (OPMHUPYIOUIUM MOTHUBAIUIO U
pa3BUTHE CIOCOOHOCTEN K XMMUH;
— o0ecreyeHne yCIIOBHM, CIIOCOOCTBYIOIUX MPUOOPETEHUIO O0YYarOIMMHUCS OIbITa pa3HOOOpa3HOM
NEeSTeNbHOCTH, TO3HAHUA U CaMOIMO3HAHUSA, KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHITHI),
MMEIOIIUX YHUBEPCAIbHOE 3HAYEHHE JUIsl pa3JIMYHbBIX BUJIOB JI€ATEIbHOCTH;
— (opmupoBaHue o0mel (PyHKIHOHAIBHON M €CTeCTBEHHO-HAYyYHOW TIpPaMOTHOCTH, B TOM YHCIE
YMEHHUI OOBSACHATH W OLIEHWBATh SIBICHHUS OKPYXKAIOLIETO MHpa, HMCIONb3YyS 3HAHUS M OIBIT,
MOJIy4YE€HHBIE TPU U3YyYECHUH XUMUHU, TPUMEHITh UX MPU PEIIeHUHU MPOoOIeM B TOBCETHEBHOM KHU3HU U
TPYAOBOM AEATEIbHOCTH;
— ¢opMupoBanue y OOydYalOMMXCS TYMAaHHUCTHYECKUX OTHOINEHWW, TMOHWMAaHMUsS [EHHOCTH
XUMHYECKHUX 3HAHUU TSI BBIPAOOTKU SKOJOTHUECKH 11eTIECO00pPa3HOTO MOBEICHHUS B OBITY U TPYJAOBOU
JESATEIbHOCTH B LEJSIX COXPAHEHHUS CBOETO 37J0POBbS U OKPYKAIOIIEH MPUPOTHON CPEIbl;
— pa3BUTHE MOTHBAIMU K O0YyYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOGHHSI OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BbIOOpY mpoduis u
HaMpaBJIEHHOCTH JaibHelero ooyuenus. OOIee 4nucio 4acoB, OTBEIEHHBIX I U3YUCHUS XUMUU HA
YpOBHE OCHOBHOTO 001Iero oopazoBanus, coctaBnsieT 170 gacos: B 8 kmacce — 102 gaco (3 vaca B
Hezeno), B 9 kiacce — 68 gacoB (2 Jaca B HeJIem0).
COIEPKAHUE OBYYEHUS
8 KVIACC
IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHS



[Ipeamer xumuu. Posib XMMHK B J)KM3HU 4elIOBEKa. XUMUsS B CHCTEME HayK. Tena u BellecTsa.
®dusnuecKkrue CBOKWCTBA BELIECTB. ArperatHoe cocrosinue BemiecTB. [loHATHE 0 MeTOnax MO3HAHUS B
xumuu. Yncreie BemecTBa U cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIEMEHThl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocThie U
CJIOKHBIE BelleCcTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckas ¢opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JI€MEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BenlecTB. OTHOCcHUTENbHAs aToMHas Macca. OTHOCUTENbHAsE MOJIEKYIIsSIpHas Macca. MaccoBast
JI0JI1 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemectBa. Monbs. MoisipHas macca. B3aumMocBsi3b KOJIMYECTBa, MAacChbl M 4YHUCIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo opMynamMm XMMHUECKUX COCAMHEHUH.

du3nyeckue 1 XMMUUYECKUE ABJICHUS. XUMUYECKasl peaklus U €€ MpU3HaKU. 3aKOH COXPAHEHHUs
Macchl BellecTB. XHUMHUYeckue ypaBHeHus. Kiaccudukanus XUMHUYECKUX peakuuid (CoeauHEHHs,
pasoKeHHs, 3aMeleHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IOCYAOH, MpaBuiaMH paboTel B Jjaboparopuu U HpuéMamu
oOparieHust ¢ 1abopaTopHbBIM 000PYAOBaHHEM, U3YUYEHHUE U ONMCAaHUE (PU3HUECKUX CBOMCTB 00pa3IoB
HEOpPraHMYECKUX BEIIeCTB, HaOMroAeHHe (u3nueckux (IJIaBJICHHE BOCKA, TasHUE JibJla, PACTUPAHUE
caxapa B CTYyIIKE, KUIIEHUE U KOHJIEHCALlMA BOJbl) U XMMHUYECKHX (FOpPEHHME CBEUH, IIPOKAJIMBAHUE
MEIHOH IPOBOJOKM, B3aMMOJEHCTBHE MeJla C KHUCJIOTOW) sBJIEHUI, HAONIOJAEHHE U ONMCAHUE
MPU3HAKOB MPOTEKaHUS XUMHYECKHX peakluuid (pa3joKeHHe caxapa, B3aUMOJICHCTBUE CEpHOMU
KHCIIOTHI ¢ XJIOpUJIOM Oapus, pasnoxkenue ruapokcuna me au (1) mpu HarpeBanuu, B3auMoelicTBre
xkene3a ¢ pactBopom cosi Menu (1), n3yuenue cnocoOOB pa3esieHusi CMeCe: ¢ TTIOMOIIbIO MarHUTa,
¢GuIbTpOBaHNE, BBIAPUBAHKE, TUCTUIULALUSA, XpoMmaTtorpadus, MPOBEICHHE OYHCTKU IOBApECHHOMN
COJM, HaONIOJEHHE M ONHUCAHHWE pPe3yJbTaTOB MPOBEIEHUS OIbITA, WIUIIOCTPUPYIOLIETO 3aKOH
COXPaHEHHUS MACChl, CO3/IaHUE MOJIeJIe MOJIEKY (IIapOCTEPIKHEBBIX ).

Basueiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3znyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopon — 31€MEHT U MOpPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoga B mpupone, (Gpu3mdyeckue W XUMUYECKHE CBONCTBA (peaklUu TOpPEHUs).
Oxcunpl. Ilpumenenune kucnopona. CrnocoObl TOMy4eHHs KHUCIopoja B JjabopaTopuu U
npoMeliieHHocTH. KpyroBopor kuciopona B mpupoae. O30H — amioTpomnHas MoAudUKaIMs
KHMCJIOPOJIA.

TemnmoBoit 3ddekT XUMHUYECKOW peakiuu, TEPMOXMMHUYECKHE YpaBHEHHS, 0JK30- U
9HAOTEPMHUUECKHE peakuu. ToIIMBO: yroib U MeTaH. 3arps3HEHHUE BO3/1yXa, YCUJIEHUE TapHUKOBOIO
s dexra, pazpylieHne 030HOBOTO CIIOSI.

Bogopon — anemeHT u mpoctoe BemiecTBo. Haxoxkenue Bojopoaa B mpHupoje, pusndeckue u
XHUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI ToTydeHus. Kucnorsl u comnm.

Monsipablii 00BEM Tra30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopel. Haceimennsle u
HEHACBIIICHHBIE pacTBOPBL. PacTBOpHMOCTE BemiecTB B Bojie. MaccoBast A0JIs BEIIECTBA B pacTBOPE.
Xumuueckue coiictBa Boabl. OcHoBaHusA. Posib pacTBOpoB B INpHpOAE M B JKU3HM YEJIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHue NpupoaHbix BoJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudukanmst Heopranmueckux coeaumHeHuit. Oxcunpl.  Kimaccudukanmss  OKCHIOB:
cosieoOpasyromre (OCHOBHBIC, KHCIOTHBIE, aM(doTepHble) M HeconeoOpasyromme. Homenkimarypa
okcu10B. U3nuecKkre 1 XMMUUYECKHE CBOMCTBA OKCUIOB. [losryueHne okcuios.



OcHoBanus. Knaccudukamuss ocHOBaHWUM: MIENOYM W HEPACTBOPUMBIE  OCHOBAHUS.
HomeHnxiarypa ocHoBaHuid. @Pusnyeckue M XMMHYECKHME CBOMCTBA OCHOBaHMU. Ilomyuyenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus xucnor. Homenknatypa kucnor. duszmueckue U XUMHYECKHE
cBoicTBa KUCIOT. Psin aktuBHOocTH MetaiuioB H. H. bekerona. [lonydyenue kuciuor.

Conu. Homenkinarypa coneil. @u3znueckue 1 XuMuieckue cBoictsa cozeil. [lonydenue coneil.

I'enernueckas cBA3b MEXAY KJacCaMHM HEOPraHMYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAeNieHuEe COAEpKaHMUsS KHCIOopoJa B BO3AyXe, IOJIydeHUe, cobOupaHue,
pacro3HaBaHME€ M M3YYEHHE CBOWMCTB KHCIOPOa, HAONOJCHHE B3aMMOJACHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BO3HUKHOBEHMS M IIPEKpallleHUs ropeHus (1oxapa), O3HAKOMIIEHHE C
o0Opa3aMu OKCHUJIOB M ONKMCAHHWE UX CBOICTB, MOJyueHUE, cOOMpaHUE, PACIIO3HABAHME U H3yYCHUE
CBOHCTB Bojopoaa (ropeHue), B3ammojelicTBue Bomopona ¢ okcuaom wmenu (1) (Bo3moxkHO
WCIIOIb30BaHUE BHUACOMATEPUATIOB), HaOMIOJEHHE OOpa3lloB BEIIECTB KOJIMYECTBOM | MOJb,
UCCIIeIOBaHHE O0COOEHHOCTEN PACTBOPEHMSI BELLECTB C Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBICHUE
pacTBOPOB C OINpPEAECIEHHON MacCOBOM [10JIEM PacTBOPEHHOIO BELIECTBA, B3aMMOJICHCTBHE BOJBI C
MeTaliaMu (HaTpueM M KajblueM) (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPHANIOB), UCCIIEIOBAHHE
00pa3loB HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KIJIACCOB, HAONIOJACHWE W3MEHEHHSI OKpPACKH
WHJUKAaTOPOB B pacTBOpax KHUCIOT M Iejoyell, u3ydyeHue B3aumojeinctBus okcuga meau (I1) c
pacTBOPOM CEpPHOM KHUCIOTBL, KHUCIOT C METaUlaMH, peakUMil HeHWTpalu3aluuu, T[OJIyYeHue
HEpPaCTBOPUMBIX OCHOBAaHUMW, BBITECHEHHME OJIHOIO METajlla JPYIMM K3 pacTBOpPa COJH, PEIICHUE
AKCIIEPUMEHTAJIBLHBIX 3aa4 10 TeMe «BakHel11e Ki1acchl HEOPraHMUECKUX COSTUHEHUI.

Mepuoguveckuii 3akoH u Ilepuoamyeckass cucremMa xumMudeckux 3jaemenros JI. H.
MenpeneeBa. CtpoeHne aTomMoB. XMMH4YeCKasd CBfA3b. OKHCIAMTENbHO-BOCCTAHOBHMTEIbHbIE
peakuuu

[lepBbie TOMBITKK KiIacCU(PUKAUM XUMHUUYECKHX 3JIeMEHTOB. [loHsATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (ILEJOYHbIE U IIEJIOYHO3EMENIbHbIE METaJlIbl, TaJIOT€Hbl, NHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUIPOKCHUJIBI.

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux sneMeHToB 1. M. Menneneesa.
Koportkonepuoanas u jnuHHonepuoanas Gopmsl [leproanueckoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB
. W. Menneneesa. Ilepuoasl m rpynnel. PHU3NYECKUN CMBICH IOPSAKOBOIO HOMEPA, HOMEPOB
MEPUO/Ia U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX saep. M3oronel. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
00oouek aTomMoB mepBbIxX 20 xumuueckux snemeHToB [lepuoauueckoit cucremst Jl. . Menpaeneena.
XapakTepucTuka XMMHYECKOr0O 3JIEMEHTAa MO ero mnojoxxkeHuto B Ilepmommueckoit cucreme JI. U.
Meneneesa.

3aKOHOMEPHOCTH H3MEHEHUs paJnyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB, METaJUIMUYECKUX H
HEMETAJJTNYECKUX CBOMCTB I10 TPyIIaM U MEepUoJIaM.

3nauenue [lepuonuyeckoro 3akoHa u [lepruoauueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB JUIS
pa3BuTUA Hayku U npaktuku. [. . MenneneeB — yd€HbBIN U Tpak1aHNH.

Xumuueckasi cBs3b. KoBasieHTHast (TIONSpHAS U HETONIAPHAs) CBSI3b. DIEKTPOOTPUIIATEIHHOCTh
XUMHUYECKUX 3JIeMeHTOB. VloHHasI CBSI3b.

Crenenp okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipolecchl OKuCIeHUus U
BOCCTaHOBJIEHMS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:



M3y4YeHHe 00paslloB BELIECTB METANIOB U HEMETAJJIOB, B3aUMOJICHCTBUE THIPOKCHAA LIMHKA C
pacTBOpamMH KHCJIOT U IIEIOYCH, MPOBEICHNUE OMBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTEIIBHBIX PEaKIi (TOpEeHUE, PEaKIuu Pa3IoKEeHUs, COSTUHEHHS).

Meoscnpeomemnvwie ceazu

Peanu3zanust MeXIpeIMETHBIX CBsI3ed MPU M3yYECHUH XUMHUH B 8 KJIacCe OCYIIECTBIIETCS Yepe3
UCIOJIb30BaHWE KaK OOIIMX eCTECTBCHHO--HAYYHBIX TIOHATUN, TaK W TOHITHH, SBIISIOIIUXCS
CUCTEMHBIMU JIJIsl OTJENIBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIHUKIIA.

OO0mue ecTecTBEHHO--HAy4YHbIe TMOHATHA: HAY4YHBIA (pakT, TMIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CUHTE3, KJIacCU(pHUKaIus, IepUOAUIYHOCTb, HAOII0IeHNE, IKCIIEPUMEHT, MOJICJIMPOBAaHUE, U3MEPEHHE,
MOJIETIb, SIBJIICHUE.

dwusuka: Marepus, aroM, DJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJI, H30TOIIbI,
PaZMOaKTUBHOCTD, MOJIEKYJIA, ANEKTPUUYECKUI 3apsill, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, ra3, GU3NUYECKUE BEIMYUHBI, €AMHULIBI U3MEPEHUS, KOCMOC, TIaHEThI, 3BE3/1b1, COHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE TOPOJBI, MOJIE3HBIE HCKOIMAEMBIE,
TOIUIUBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XumMmHUyecKasi peakuus

Ilepuonuueckuit 3akoH. [leproanyeckasa cucreMa xumuieckux snemeHtoB [[. 1. Menpaeneena.
CtpoeHure aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XHMHYECKHUX JJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kalus, KaJlblUd M HMX COCIAMHEHUA B COOTBETCTBUM C IIOJOKEHUEM 3JIIEMEHTOB B
[Iepnonnueckoii cucTeMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHUIbl XUMHUYECKOW CBSA3U. [HUNBl KPUCTANIMUECKHX PEIIETOK,
3aBUCUMOCTB CBOVCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIETKU U BUJIa XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XMMHUYECKHUE CBOMCTBA BEIECTB,
OTHOCSIIIMXCA K Pa3IMYHbIM KJaccaM HEOPraHMYECKHUX COCOUHECHHUHN, TEHETHYeCKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMHYECKHX peakIUil MO pa3inyHbIM MpU3HAKaM ([0 YHUCIYy U COCTaBY
YYaCTBYIOIIUX B PEAKIIMU BELIECTB, MO TEIUIOBOMY d(PPEKTy, MO0 M3MEHEHUIO CTETICHEH OKHCICHUS
XUMUYECKUX JJIEMEHTOB, M0 OOpaTUMOCTH, TIO YYACTHIO KaTajau3atopa). DK30- U DHIOTEPMHUYECKUE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTe o ckopocTH xuMU4eckod peakiuu. [loHsTHE 00 OOpaTUMBIX W HEOOpPaTHMBIX
XMMHYECKHUX peakiusax. [IoHATHE O TOMOT€HHBIX U IeTepOreHHbIX peakuusx. [loHsTue o kKatamuse.
[TonsiTue 0 xuMHYeckoM paBHOBecHH. DaKTOPhI, BIUAIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U
MOJIOKEHUE XUMHUUECKOTO PABHOBECHS.

OKUCIUTENEHO-BOCCTAHOBUTEIIPHBIC ~ PEAKIUH,  OJCKTPOHHBIM  OamaHCc  OKUCIHTENHHO-
BOCCTAaHOBUTENbHOW  peakiuu. (COCTaBlIEHME YpPaBHEHUM  OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakIuii ¢ KCTIOIB30BAHNEM METO/Ia JIEKTPOHHOTO OayiaHca.

Teopus >IEKTPONUTHUECKOM AMCCOUMALMMU. IINEKTPOJUTHI M HEINEKTPOJIUThl. KaTuoHsl,
aHUOHBL. MexaHu3M AMCCOLMALIMKM BEIIECTB C PA3IMYHBIMU BUJAMU XUMHYECKOH cBsi3u. CTeneHb
nuccoruanuu. CUITbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Peakuuu umoHHOro oOMeHa. YcioOBHS NpPOTEKaHUS peakuuid HOHHOrO OOMeHa, MOJHbIE U
COKpalll€HHblE HOHHBIE YypaBHEHHUs peakuuil. CBOICTBA KHUCIOT, OCHOBAaHMW U COJIEH B CBETE
MIpeJICTaBICHU 00 ANEKTPOTUTHYECKON nucconuanuu. KadecTBeHHble peakiuu Ha uoHbl. [loHsATHE O
TUIPOJIU3E COJICH.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICTISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METaJIOB
U HemeTauioB (rpadura W anmasza), CIOXKHBIX BEIIECTB (XJIOpUJA HATpHsl), HCCIEIOBaHUE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKON peaKIMH OT BO3JECUCTBUS Pa3IMYHBIX (AaKTOPOB, UCCIEIOBAHNE
AJEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MpoOIlecca AUCCOIMAIMKM KUCIOT, IIENo4Ye U coiiel
(BO3MOXXHO HCITOJIb30BAaHHE BUJIEO MATEPHAJIOB), MPOBEICHHUE OMBITOB, MILTIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUs PEaKuii MOHHOTO oOMeHa (0Opa3oBaHME OCaliKa, BBIACICHUE Ta3a, 00pa3oBaHUE BOJBI),
OTBITOB, WJUTIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIHid (ropeHue,
peakuuu pasjioKEHUs, COEIMHEHHUs), pPACIO3HABaHWE HEOPraHWYEeCKUX BEIIECTB C IOMOIIBIO
KayeCTBEHHBIX PEaKIIMii Ha MOHBI, pEIICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTanibl 4 X cOeTHHEHUS

OOmias xapakTepucTuka rajaoreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIEeHU
okucienusa. CTpoeHne U (pU3MYECKHE CBOMCTBA MPOCTBHIX BELIECTB — TraJlOreHOB. XHMHUYECKUE
CBOWCTBAa Ha mpuMepe xJopa (B3aUMOACWCTBHE C METAUIaMH, HEMETAJUIAMH, MIEJI0YaMH).
Xnoposoaopon. CossiHas KHCIO0Ta, XUMHYECKHE CBOMCTBA, MOIydYeHUe, TpuMeHeHne. JleficTBre xiopa
1 XJIOPOBOJIOPO/Ia HA OPTaHU3M UeloBeKa. BaykHel e XJI0pu/Ibl U X HaX0XACHHUE B IPUPO/IE.

O6mass xapaktepuctuka d1eMeHTOB VIA-rpynmbel. OcoOEHHOCTHM CTpPOEHUSI aTOMOB,
XapaKkTepHbIe CTEeTeHU oKucieHus. CTpoeHue u (PU3NYECKHe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa
U cephl. AIIOTpPONHBIE MOAM(DUKAIMK KHUCIOpOJa M cepbl. XHMHUYECKHE CBOWCTBA CEpHI.
CepoBonopoJi, cTpoeHue, pU3NYecKue U XUMHUYecKue cBoicTBa. OKCUIBI CEpbl KaK MpPeICTaBUTENN
KHCIOTHBIX OKcuoB. CepHas KucIoTa, (QU3MYECKHMe U XUMHYECKHe CBoWcTBa (0o0mue Kak
MPEJCTaBUTEN KJacca KHCIOT M crenuduueckue). XUMHYECKHE PEaKIMH, JIeKAIIHe B OCHOBE
IIPOMBIIIJIEHHOTO CIIoco0a MoIy4eHusi cepHOM KUCIOThI. [IpuMenenue cepHoil kucnotbl. Conu cepHO
KHCJIOTHI, KaUeCTBEHHasl peaklus Ha cyiabpaT-uoH. HaxoxeHue cepsl U €€ COeTMHEHUI B pUpPOJE.
XUMHUECKOE 3arpsi3HEHHE OKpPYKAIOIIed Ccpeabl COEIUHEHUSAMHU cepbl (KUCIOTHBIE JIOKAH,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIOCOOBI €T0 MPEI0TBPAIICHHS.

OOmass  xapaktepuctuka 3yeMeHToB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapaKTepHbIe CTEMEHU OKUCIIEHUsS. A30T, paclpoCTpaHeHHE B NMPUPOJE, (PU3NYECKHEe U XUMHUYECKUE
cBoiictBa. KpyroBopoT a3ora B mpupone. AMMuak, ero (usuyeckue W XHMUYECKHE CBOWCTBA,
noirydyeHrne W npuMeHerne. Coim aMMOHUS, X (U3NYECKHE U XMMHUYECKHE CBOICTBA, IPUMEHEHHE.
KavecTBeHHast peakuusi Ha WOHBI aMMOHHS. A30THas KHCIOTa, €€ TMoiydeHue, (pu3mueckue u
XMMHUYEeCKHe CBoWcTBa (oOmMe Kak NpeAcTaBuUTeNs Kiacca KHCIOT M creruduyeckue).
Vcnonb3oBaHue HUTPATOB U COJIEHl aMMOHHUS B KauyecTBE MHHEPAJbHBIX ynoOpeHuil. Xumudeckoe
3arps3HEHUE OKPYKAIOMIeH cpelbl COeAMHEHUSMH a30Ta (KUCIOTHBIE 0K, 3arpsi3HEHHE BO3/IyXa,
nmouBsl 1 Bosmo€MOB). dochop, ammorponubie Mogudukanun dochopa, puznueckre U XUMHIESCKUE
cBoiictBa. Oxcun ¢ocdopa (V) u dochopHas kuciaora, U3NYECKUE M XUMUYECKHE CBOWCTBA,
nony4yenue. McnonpzoBanue ¢pocharoB B kKauecTBe MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepuctuka ds1aeMeHTOB |VA-rpynnbel. OCOOEHHOCTHM CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTETICHW OKHUCIICHHS. YTIIEpPOA, aUIOTPOITHBIE MOIU(UKAINK, paCIpOCTPAaHEHUE B
npupojie, pusnueckrue M XUMHUYECKHe CBOHCTBA. Azcop6mus. KpyroBopoT yrieposa B mpHpoje.
Oxcunpl yriepoaa, UX (u3MYecKHMe M XMMHYECKHE CBOMCTBa, JeMCTBUE HA KHUBBIE OpPraHU3MBI,
MOJy4YeHHe W TMPHUMEHEHHE. JKOJIOTHYeCKHe TMpoOJeMbl, CBsi3aHHbIe ¢ okcumom yriepoma (1V),
THITOTE3a TI100aTBbHOTO MOTEIUICHUS KIIMMaTa, TApHUKOBEIA 3 dekT. YTombHas KUCIOTa U € COJH, X
¢usnyeckue M XMMHYECKHE CBOMCTBa, MojlyueHHMEe M mpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-MoHBL. Vcronp3oBaHne KapOOHATOB B OBITY, MEAWLMHE, MPOMBIIIJICHHOCTH M CEJIHCKOM
XO35HCTBE.



[lepBoHayanbHbIe TOHATHUSI 00 OPraHUYECKUX BEIIECTBAaX KaK O COEOTUHEHUSIX yriiepoaa (MeTaH,
9TaH, OJTWJIEH, AauUEeTWIEH, JTaHoJ, TIJULEPUH, YKCyCHas Kuciora). IIpuponHble HUCTOYHUKHU
YTJIEBOAOPOIOB (YroJib, MPUPOAHBINA Ta3, HEPTH), MPOIYKTH UX MepepaboTKu (OCH3WH), UX POJIb B
ObITY U IPOMBILIUIEHHOCTH. [IoHsATHE 0 OMONTOrHYeCKH BaKHBIX BEIIECTBAX: )KUpaX, Oesikax, yriieBoaax
— W UX POJM B JKM3HM YeIOBeKa. MarepuaipbHOE €AMHCTBO OPraHMYECKUX M HEOPraHUYECKUX
COCIMHECHUM.

Kpemuuii, ero gusnueckiue U XMMHYECKHE CBOICTBA, MOMydeHUue U npumeHenune. CoeanHeHus
kpemHHs B mipupojge. O0mue npencrasieHus o6 okcuae kpemHus (V) m xpeMHHEBOW KuCIOTe.
Cunukatel, UX UCHOJIB30BAaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeil1ne CTpouTelbHbIe MaTepHalIbL:
KepaMHuKa, CTEKJO, IIEMEHT, OeTOoH, Xene300eToH. [IpoOiieMbl 0€30MacHOrO  HCIOJIb30BAHUS
CTPOMTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIOTHI, MHPOBEACHHE
KAueCTBEHHBIX pEaKUUi Ha XJIOPUA-UOHBI U HAOJIIOJEHHE NPU3HAKOB HX IPOTEKAaHHUS, OIBITHI,
oTpaxkaromue (pHU3MUecCKue W XUMHUYECKHE CBOWCTBA TaJIOTEHOB M WX COEAWHEHHH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPHANIOB), O3HAKOMJIEHHE C oOOpa3namMu XJIOPUJOB (TaJOr€HUIOB),
O3HaKOMJIGHHE C o0pa3mamMu ceppl W €€ COeAUMHEHHSIMH (BO3MOXXHO  HCIOJB30BaHUE
BHJICOMATEpHAIOB),  HaOJIOJeHWE  TMpolecca  OOyriMBaHUS ~ caxapa  1OJI  JIEHCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTBI, M3y4Y€HUE XHMHUYECKUX CBOWCTB pPa30aBIEHHON cepHOMU
KHCIIOTHI, MPOBEJACHHE KAueCTBEHHOW peakuuu Ha Cyab(haT-uOH U HAOMIOJCHHE MpU3HaKa &
MPOTEKaHUs, O3HAKOMJICHHE C (U3MUECKUMHU CBOMCTBaMHU a30Ta, (ochopa W UX COCTUHEHMIA
(BO3MOXXHO HCIOJB30BAHME BHJICOMATEPUANIOB), OOpa3laMu a30THBIX U (POCHOpHBIX yI0OpEeHUH,
[0JIy4ueHue, coOupaHue, paclio3HaBaHWE U M3Y4YEHHE CBOWCTB aMMHakKa, IPOBEIEHUE Kaue€CTBEHHBIX
peakiuii Ha HOH aMMOHMS M QochaT-uOH ¥ U3yYeHHE NMPU3HAKOB MX MPOTEKaHMsI, B3aUMOAEHCTBHE
KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI C MEbI0 (BO3MOXKHO MCIIOJIB30BaHHE BHIEOMAaTEPHAJIOB),
U3Y4YeHHE MojeNiell KPUCTAIUIMYECKUX peIETOK anMasa, rpadura, QynnepeHa, 03HAKOMIIEHHE C
MIPOLIECCOM ~ @/ICOPOLIMU  PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM
IPOTHBOra3a, IMOJyuyeHHe, coOMpaHue, pPACHO3HABAaHWE U H3YyYEHHE CBOWCTB YIJIEKHCIOrO rasa,
IIPOBE/ICHNE KayeCTBEHHBIX pEaKLUMi Ha KapOOHAT M CHJIMKAaT-MOHbl U HM3y4eHHE IPHU3HAKOB MX
MPOTEKAHUs, O3HAKOMJIEHME C  TPOAYKIMEH  CHUIMKAaTHOW  MPOMBIIUIEHHOCTH,  pPELIECHHE
SKCIIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHel1e HeMeTallIbl U X COeIMHEHUS .

Metaibl M UX COeIMHEHHUS

OOmiast XapakTepuCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX IMOJIOKEHUS B
[Tepuoanueckoii cucteme xumuueckux snemeHToB [{. . MenaeneeBa u ctpoenusi aromoB. CTpoeHue
MeTaJlIoB. MeTayuinyeckasi CBSI3b U MeTaIndyeckasi KpUCTaJINuecKasi pemeTka. JIeKTPOXUMHUECKUN
psaa HampspkeHu MmetayuioB. du3MuecKkue M XMMHUYECKHe CBOMCTBa MerayuioB. OOmme crocoObl
nojryyeHus MetaisioB. [IoHsATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT KOPPO3UH.
Crnnagsl (CTallb, 4YyT'yH, JIOpATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[Ilenounbie MeTamibl: nojioxkeHue B Ilepuoandeckoi cucreme xumuyeckux snemeHtoB 1. U.
MenpeneeBa, CTpOEHUE UX aTOMOB, HaxO)KJeHUE B npupoje. Puznueckue U XMMUYECKHE CBOICTBA
(Ha mpumepe HaTpus U Kanus). OKCuAbl U TUAPOKCUABI HAaTpus M Kanud. [IpuMeHeHne menouHsIx
METAJUIOB U UX COEITMHEHHM.

[Ilemo4yHO3EMENBbHBIE METAJUIBl MarHuil M KanbUui: nosioxkeHue B llepumonnueckoi cucreme
xumuueckux osneMeHToB [I. M. MenzaeneeBa, CTpoeHME HX aTOMOB, HAXOXXIEHHE B IPUPOJE.
du3nYecKre U XUMUYECKHE CBOMCTBA MarHMs M KajbliMs. BakHeWe coenuHEHUs KanbIusg (OKCHI,
TUAPOKCH, colin). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS.



AmoMuauii: nosioxenue B llepmoamyeckoir cucreme xumuueckux adnemeHtoB . M.
MeneneeBa, CTpOGHHE aToMa, HaxoxJeHue B mpupojae. DuU3HMUECKHEe U XUMHUYECKHE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA ¥ TUPOKCH/IA ATFOMUHHS.

Kenezo: nonoxenue B Ilepuoanyeckoin cucreme xumudeckux siemeHToB J[. 1I. Menaeneena,
CTpOCHHE aToMa, HaxoxJeHue B npupoae. Ouznyeckue U XUMHUECKHE CBOMCTBa xene3a. OKCUIbL,
ruapokcubl U conu xxenesa (1) u sxenesa (111), ux cocras, cBoMcTBA U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ o0Opa3laMu METaJUIOB M CIIaBOB, MX (PU3MUYECKHMMH CBOWCTBAMH, U3Yy4€HHE
PE3yJIbTaTOB KOPPO3MH METAUIOB (BO3MOXKHO HCIOJIb30BaHUE BHUAECOMATEPUATIOB), OCOOECHHOCTEM
B3aUMOJICHCTBUSL OKCH/IA KaJIbIMA U HATPUs C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BUICOMATEPUATIOB),
HCCTIEIOBAaHUE CBOMCTB KECTKOM BOJIBI, Ipollecca TOPEHHUs JKeje3a B KUCIOpoAe (BO3MOXKHO
UCIOJIb30BaHUE BHUIEOMATEPUATIOB), NMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEaKIUil Ha HOHBIL:
MarHus, Kajablds, alFOMUHUS, [IMHKA, xkene3a (1) u sxenesza (111), menu (1), HaGar0eHE M ONTMCaHUE
MPOIIECCOB OKpAIIMBAHUS TJIAMEHW MOHAMHU HATPHUA, KIS U KaJlblMs (BO3MOXHO HMCIOJIB30BaHHUE
BHJICOMATEPHAIIOB), HCCJICIOBAaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS W THIPOKCH]IA
LMHKA, PEeLICHNE SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelIne MeTauibl U UX COSIUHEHHUSI.

X¥MHUS U OKpYKAKLIas cpeaa

BemectBa u marepuasipl B TMOBCEIHEBHOM »H3HM 4elloBeka. be3omacHoe WCIONb30BaHUE
BEILIECTB U XUMUYECKHUX Peakiuii B ObITy. [lepBast moMoIp npyu XMMUYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMUYEeCcKOe 3arpsi3HEHUE OKpysKarolel cpeasl (MpenesbHas JOMyCTHMas KOHIIEHTPAlUs
Benlects, nanee — [1JIK). Ponb Xxumuu B pemieHnu 3K0I0THYeCKUX MpooIieM.

Xumuueckuii IKCcnepumenm:

M3Yy4YCHHE 00pa3IloB MAaTepUAIOB (CTEKIIO, CIIJIaBbI METAJUIOB, IOJIMMEPHBIC MAaTEPHAJIBI).

Mescnpeomemnmnuie ceasu

Peanuzanus MeXnpeIMeTHBIX CBSI3el MPU U3YyYEHUU XMUMHUH B 9 KJIacCe OCYILECTBIISIETCS Yepes
WCIIOB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSITHH, TaK W TIOHSATUH, SBISIOMIUXCS
CHUCTEMHBIMU JJIS OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHSATHS: HAaYyYHBIH (akT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KJIaccu(uKaIus, IepuoANYHOCTb, HAOIOIEHUE, YKCIEPUMEHT, MOJISTUPOBaHUE, U3MEPEHNE,
MO/I€JIb, SIBJICHHUE, TAPHUKOBBINA 3(D(PEKT, TEXHOTOTHsI, MATEPHUAITHI.

dusnka: Marepus, aroM, DOJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJI, HU30TOIHI,
PaOaKTUBHOCTH, MOJIEKYIIa, SJCKTPUUECKUN 3apsi/l, MPOBOJHUKH, MOJYIPOBOJIHUKH, AUDICKTPUKH,
(OTORIEeMEHT, BEIIECTBO, Telo, OO0BEM, arperaTHoe COCTOSHUE BEIIeCTBa, Tra3, pacTBOD,
PacTBOPUMOCTh, KPUCTAIUIMYECKAsI PEIIETKA, CIUIaBbl, (PU3HMUYECKUE BEIIUMYUHBI, €AMHUIIBI H3MEPEHUS,
KOCMHYECKOE€ MPOCTPAHCTBO, TJIAHETHI, 3BE3/1bI, COJTHIIE.

buonorus: ¢orocunres, apixaHue, Ouochepa, HSKOCHUCTEMa, MHUHEpadbHbIE yA0OpEeHHS,
MHUKPODJIEMEHTBI, MAKPOIIEMEHTHI, TUTATEIbHBIE BEIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATbl, TOPHBIE MOPOJIbI, MOJIE3HBIE HCKOMAEeMBbIE,
TOIUJIMBO, BOJTHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBLHIEI'O OBPA30BAHUASA

JIMYHOCTHBIE PE3YJIBTATBI



JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHMs JOCTUTAIOTCS B
Xo7ie OOy4eHHsT XUMHH B €JUHCTBE YYEOHOH W BOCHHTATEIILHOW JAEATEILHOCTH B COOTBETCTBHH C
TPaAUIIMOHHBIMA  POCCUUCKHUMH  COIIMOKYJIBTYPHBIMM M  JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH,
MIPUHATHIMU B OOIIIECTBE MPaBUIaMH U HOPMAaMHU MOBEACHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHUSA U COLIUATM3AIUU 00yUYaOIINXCA.

JIMYHOCTHBIE PE3yJAbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
ITO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMH U PacIIMPEHUE OIbITA AECATEIbHOCTU Ha €€ OCHOBE, B TOM UHUCIIE B
YacTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpHOMY, HCTOPMUECKOMY U Hay4dHOMY
HaCJIe/INI0, TOHUMAHMS 3HAYCHUSI XMMUYECKONH HAyKH B )KM3HHU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BIIQJIETh JIOCTOBEpPHOM uH(GOpMalUeld O TMepelAoBbIX TOCTIKEHUSX U OTKPBITUAX MHPOBOM H
OTEUYECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTABICHHS O COL[MAJIbHBIX HOPMAaxX M MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUN B KOJIJIEKTHUBE,
KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TOJIE3HOH, Yy4eOHO-HCCIeI0BaTEIbCKOM,
TBOPUYECKON U APYTUX BUJAX AESATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPAa3HOM COBMECTHOH JesTeNbHOCTH
IpHU BBHIIOJHEHWH Y4YEOHBIX, ITO3HABATENBHBIX 3a/1a4, BBIIOJHEHUH XUMHUYECKUX SKCIIEPUMEHTOB,
CO3/IaHUU y4YEOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHUMAaHMIO U B3aHMMOIIOMOLIM B IpPOLIECCE 3TOM
y4eOHOU N1eATeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IOBEJACHHE M TOCTYINKH CBOMX TOBapHILEH ¢
MO3ULIMHM HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHMUSI MOCIEACTBUIN OCTYIIKOB;

3) HIEeHHOCTH HAYYHOTO TO3HAHUS:

MHPOBO33PEHUYECKUE IPEACTABICHUS O BEIIECTBE M XUMHYECKOW pEaKlUH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIIONIME OCHOBY JUJISl TOHMMAHUs CYIIHOCTH HAyYHOM
KapTUHBI MHpa, MPEACTaBIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOJBI, B3aMMOCBS3SIX
YesloBeKa C MPUPOJHON Cpeloil, 0 posi XMMHHU B TO3HAHUM 3TUX 3aKOHOMEPHOCTEI!;

[I03HABaTEIbHbIE MOTHBBI, HAIIPaBJICHHbIE HA MTOJIyY€HHE HOBBIX 3HAHUI 1O XMMUHU, HEOOXOIUMBbIE
JUIS  OOBSICHEHHsST HAONIOJAaeMbIX TMPOIECCOB U SIBICHUN, MO3HABaTEeNbHOH, HH(POPMAIIMOHHOW W
YUTATEIbCKON KYyIbTYphl, B TOM 4YHCIIE HAaBBIKOB CaMOCTOSATEIbHOW PabOTHI C Y4eOHBIMH TEKCTaMU,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPEACTBAMHU HHPOPMAIIMOHHBIX TEXHOJIOTHH;

uHTEpeC K OOyYEHHI0O U T[O03HAaHHIO, JI0003HATEIBHOCTh, TOTOBHOCTb U CIOCOOHOCTH K
caM0o00pa30BaHMIO, TPOEKTHOM M HCCIIEAOBATENLCKOM JIEeATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJIEHHOCTH U YPOBHS 00y4YeHUS B AajbHEHIIIEM;

4) opMHUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHE ILIEHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY 3J0POBbIO, YCTAaHOBKU Ha
3I0pOBbII 00pa3 *HU3HH, OCO3HAHUE IOCIEACTBUI M HENpPUATHE BPEIHBIX MPUBBIUEK (YMOTpeOJIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHHsI), HEOOXOAUMOCTH COOJIOACHUS MPaBUIl OE30MaCHOCTH NpU 0OpaleHHH
C XMMHUYECKHMHU BEIIECTBAMH B OBITY M peabHOM KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY U3YUEHUIO MpodeccHii  Tpyaa pa3IMyHOro poja, yBaXeHUe K Tpydy U
pe3yabTaTaM TPYAOBOM NI€ATENbHOCTH, B TOM YHMCJIE Ha OCHOBE MPUMEHEHHUs MPEIMETHBIX 3HAHUU MO
XUMHH, OCO3HAaHHBIM BbIOOP HWHAMBHUIYAJBbHOM TPAaeKTOPUH MPOJOJDKEHUS 00pa3oBaHUs C Y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCIEIIHOM MpOo(ecCUOHATBHONW JIEATENIbBHOCTH M Pa3BUTHA HEOOXOIUMBIX YMEHHH, TOTOBHOCTb
alanTHPOBATHCS B MPO(ECCHOHANBHOM cpene;

6) 9KOJIOrHYECKOTO BOCTIUTAHMUSI:



9KOJIOTUYECKHU 1IeJIeCO00pa3HOe OTHOLIEHHUE K MPUPOJE KaK MCTOYHUKY JKU3HU Ha 3emile, OCHOBE
e CyIIecTBOBaHMSA, NMOHMMaHUE IIEHHOCTU 3J0pOBOr0 M 0€30macHOro o0pas3a >KW3HU, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (U3NYECKOMY U TCHXHYECKOMY 370POBbIO, OCO3HAHHE IIEHHOCTH
coOJIIO/IeHHsI TpaBuil O€30I1aCHOTO MOBEACHMsI HpU paboTe C BEIIECTBAMM, a TAKXKE B CUTYalMsX,
YTPOKAKOIIUX 310POBBIO U KU3HU JIIOJIEH;

CMOCOOHOCTH TPHMEHATh 3HAHUA, IMOJydaeMble NMPH H3YYEHUH XUMHHM, JJIsl pEIIeHHs 3alad,
CBA3AHHBIX C OKPYXKAIOLIEW IPUPOAHOW CPENOH, Ul IOBBILICHUS YPOBHS 3KOJOTMYECKOW KYJIBTYPBI,
OCO3HaHMs IJIOOATBHOIO XapakTepa HKOJOTMYECKUX MpoOsieM M IMyTed HX pelleHHs [OCPEeACTBOM
METOJIOB XHMHH, 3KOJOTMYECKOrO MBIIUICHHUS, YMEHHS DPYKOBOACTBOBATHCA MM B II03HABATEIBHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTampeaMETHBIX Ppe3yJbTaTOB  BBIIEIAIOT 3HauuMble A8 (POPMUPOBAHUS
MHUPOBO33pEHUs OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpHsl, MPUHIIUII, TUIIOTE3a, (AaKT, CUCTEMA, POLIECC,
SKCIIEPUMEHT M JAPYroe.), KOTOpPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeaMeTax U
MIO3BOJISIFOT HAa OCHOBE 3HAHUN U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOW HAYyYHOU
KapTMHE MHpa, U YHHUBepcaJbHble Yy4eOHble JeHCTBHsS (IIO3HABaTelIbHbIE, KOMMYHUKAaTUBHbIC,
peryiasTUBHbIE), KOTOpble oOecrnednBalOT (OPMHUPOBAHME TOTOBHOCTH K  CaMOCTOSTEIbHOMY
IJIAHUPOBAHUIO U OCYLIECTBICHUIO Y4eOHOU J1eATEIbHOCTH.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBbie Joruyeckue aeiicTBus:

YMEHHs HMCIOJIb30BaTh NMPHUEMBI JOTMYECKOIO MBIIUIEHUS IIPM OCBOECHUU 3HAHMN: pPacKphIBAaTh
CMBICI XUMHYECKHX MOHATUH (BBLACNATh MX XapaKTEpHbIE NMPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C
IPYTUMH TOHATHSMH), HCIIOJIB30BaTh IOHITHS /s OOBSCHEHHS OTICIBHBIX (AKTOB U SIBJICHHH,
BbIOMPATh OCHOBAHUS U KPUTEPUHU AJIS KIACCU(PUKAMM XMMUUYECKHX BEIIECTB M XUMHUECKUX PEAKIIMH,
yCTaHaBJIMBaTh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXIY OOBEKTaMH H3y4Y€HHs, CTPOUThH JIOTHUYECKUE
paccyxieHus (MHAYKTUBHbIE, IEAYKTUBHbIE, 10 aHAJIOTUH), 1€1aTh BHIBO/IBI U 3aKIIOUECHMUS;

yMEHHE MPUMEHSITh B IIpollecce TIO3HAHMUS MOHATHUS (IpEeIMEeTHble M MEeTalpelIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, UCIIOIb3yEMbIE B XUMHHU, TPE0OPa30BbIBATh HIMPOKO MPUMEHSIEMbIE
B XMMUHU MOJEJIbHBIE MPEJICTABICHUS — XUMHUYECKUH 3HAK (CHUMBOJI 3J€MEHTa), XUMUYecKast popmyna u
YpaBHEHHE XUMHUYECKOW peaklUuu — MpH pPELIeHUH Yy4yeOHO-TO3HABAaTENbHBIX 3a/ady, C Y4ETOM OTHUX
MOJICJIBHBIX IIPEJCTaBICHUN BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKM H3y4aeMbIX
O0BEKTOB — XHMMHUYECKHMX BELIECTB M XHUMHYECKUX pPEAKIMH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUNS B U3Y4aEMBbIX IIPOLIECCaX U SBICHUSAX.

Ba3oBble uccienoBarebCcKkue AeiCTBUA:

YMEHHE HCIIOJIb30BaTh MOCTABICHHBIE BOIPOCHI B KAa4€CTBE MHCTPYMEHTA MO3HAHHWA, a TAKXKE B
KayecTBE OCHOBBI s (OPMHPOBAHUS THUIIOTE3bl IO TPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX
CYKJICHU;

NpUOOpETEeHUEe OMbITa MO I[UJIAHUPOBAHUIO, OPraHU3allid M TPOBEIECHUI0 YUYEHHYECKHX
SKCIIEPUMEHTOB, yYMEHHME HaOII0AaTh 3a XOJOM IIPOLIECcCa, CaMOCTOSITEIbHO IPOTHO3UPOBATh €Tro
pe3yabTar, (GOopMyIHpoBaTh OOOOIIEHUS U BBIBOABI 10 pe3yJabTaTaM MPOBEAEHHOTO OIbITA,
HCCIIEIOBAHMSI, COCTABIIATh OTYET O MPO/IETaHHOM padoTe.

PabGora ¢ undgopmanmeii:

yMeHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH NH(POPMALIMIO PA3IMYHBIX BUJIOB U (GOpPM
MPEJCTAaBICHUS, MOIYYaeMYI0 M3 pa3HbIX WCTOYHMKOB (HAayYHO-TOMYJISIpHAS JIMTEpaTypa XMMHUYECKOTO
coJiep KaHusl, CIpaBOYHbBIE MOCOOMs, pecypchl HTepHeTa), KpUTUYECKH OLIEHWBATh MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;



YMEHHE TPUMEHSATh pPa3IWYHbIE METOJbl W 3alpochl MpU TOUCKE U 0TOOpe MHpOpMaluu M
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIWMBIX Ui BBINOJHEHHS Yy4YeOHBIX M TO3HABATENIBHBIX 3a/ad
ONpeAeNéHHOr0 THUIA, MPUOOpPETEHHE OmbITa B OO0JIACTH  HCIONB30BAaHUS  HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUW, OBJIAJEHUE KYyJIbTYpOH AaKTUBHOIO MCIOJb30BaHUS Pa3JIMYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO0 (OpMy HpelcTaBieHuss HHGOpMalUU U
WUTIOCTPUPOBATh pEIIacMble 3a7adyd HECIOKHBIMU CXEMaMHM, IuarpaMMaMu, IpyrumMu (opMamu
rpaduKu U UX KOMOUHAIUSAMU;

YMEHHE HUCII0JIb30BaTh U aHAIU3UPOBATH B IIpoliecce Y4eOHOM U HCCIe0BaTEIbCKOM IeATEIbHOCTH
MH(OPMALIMIO O BIUSHUU IPOMBIIICHHOCTH, CEIbCKOTO XO3SHCTBA W TPAHCIOpPTAa HA COCTOSIHHE
OKpY>Karolle NPUPOJTHON CPEBI.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elHCTBHUSA:

YMEHHUS 3aJlaBaTh BOIPOCH (B X0J€ AWayiora W (MJM) TUCKYCCHM) TO CYIIECTBY OOCYKIaeMou
TeMbI, (POPMYITHPOBATH CBOU MPETIOKEHUS OTHOCUTEIHHO BBITIOJHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHHS TPEACTaBIATh MOJIYUYEHHBIE PE3YyJbTaThl MO3HABATEIbHOW MAESTENBHOCTH B YCTHBIX M
IIMCBMEHHBIX TEKCTaX; JIeNaTh IMPE3EHTALUI0 PE3yJbTAaTOB BBIIOJHEHUS XUMHYECKOIO SKCIIEPUMEHTa
(;1aGopaTopHOro OIbITa, JA0OpPaTOpHOW pabOThl MO HCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4YEOHOTO
MIPOCKTA);

YMEHHMSI Y4e€OHOrO0 COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW II03HABATEJIbHOW U
HCCIIEIOBATENbCKON JESTEbHOCTU IPU PELICHUM BO3HMKAIOUIMX IMPOOJIEM Ha OCHOBE ydéra oOLIuX
MHTEPECOB U COrJIacoBaHUsS Mo3uiuil (oOcyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI»,
KOOpJMHALIUSL COBMECTHBIX JEHCTBHM, ONpENEIeHUE KPUTEPUEB IO OLEHKE KAaueCTBA BBIIOJHEHHOU
paboThI U ApyTHE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENIBHO ONPENENATh LENH JESATEIbHOCTH, IUIAHUPOBATh, OCYLLECTBIITH,
KOHTPOJIMPOBAaTh U HPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTh, BBIOMpaTh Hamboiee
s dexTuBHBIE CITOCOOBI pelIeHUsT yueOHbIX U TTO3HABATENIBHBIX 33J1a4, CAMOCTOSITEIBHO COCTABIISITh WIH
KOPPEKTUPOBATh NMPEIOKEHHBIM AJITOPUTM JCUCTBUM IPU BBITOJIHEHUM 33JaHUNA C YYETOM IOJIYYEHUS
HOBBIX 3HaHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M pEaKIMsiX, OLIEHUBAaTh COOTBETCTBUE
IIOJIyYEHHOI0 pe3yibTaTa 3asBICHHOW 1M, YMEHHE HCIOJIb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI,
IpejaraéMble B YCIIOBUU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATHI

B cocTaBe npeaMeTHBIX pe3ylIbTaTOB MO0 OCBOCHUIO 00S3aTEIBLHOIO CO/IEPKaHMsl, YCTAHOBIEHHOTO
JTaHHOM (henepasibHON pabodel MPOrpaMMoOi, BBIJEINSAIOT: OCBOCHHBIE 00YYarOIIMMUCS HAayYyHbIE 3HAHMS,
YMEHHS ¥ CIOCcOObI IeUCTBUM, crieupruecKkue Uit MpeAMETHON o0nacTu «XUMHUSI», BUABI JESITEIbHOCTH
[0 MOJYYEHHI0 HOBOI'O 3HAHMS, €r0 HWHTEpIpeTalH, NPeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYAIUsIX.

K koH1y o0yuyenus B 8 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATUMN: aTOM, MOJIEKYJA, XUMUYECKHI 2JIEMEHT, IIPOCTOE
BEIIECTBO, CJIOKHOE BEILIECTBO, CMECh (OAHOPOJHAs M HEOJHOPOJHAs), BaJ€HTHOCTh, OTHOCHUTENIbHAS
aTOMHasi U MOJIEKyJIIpHas Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJIIpHas Macca, MaccoBas JoJis
XMMHUYECKOTO 3JeMEHTa B COEJUHEHUH, MOJIIPHBIM O00BEM, OKCHI, KHCJIOTa, OCHOBAaHME, COJb,
AJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHMCICHMS, XHMUYECKas peakiuus, KiacCu(uKamus peaxivid:
peakuuu COEIWHEHUS, PEeaKklUUHU pa3jIoXKEeHHUs, peaklUUd 3aMelIeHUs, peakuuu OoOMEeHa, HK30- U
SHJOTEPMUUYECKHE PEAKIIMU, TEIIOBOM A(P(EKT peakuuu, sAPO aTroma, JICKTPOHHBIM CJIOW aToma,
aTOMHasi opOuTaNb, paglyc aromMa, XUMUYECKas CBs3b, MOJISIPHAS W HEMOJIIpHAs KOBAJIEHTHAs CBS3b,



WOHHAsl CBSI3b, MOH, KATHOH, aHUOH, PacTBOP, MaccoBas J10Jid BellecTBa (MPOIEHTHAs KOHLIEHTPAlLUs) B
pacTBope;
WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TIOHSATHH W MPUMEHSTb 3TH MOHSTUS IIpU
OMMCAHUU BEUIECTB U UX MMPEBPAIICHU;
HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJHKY JJISi COCTAaBICHUSI (DOPMYIT BEIIECTB U YPABHCHHI XUMUYECKHX
peaKuuii;
OTIPE/CIISATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTETICHb OKHCIICHUS DJIEMEHTOB
B OWHApHBIX COCJAMHCHUSAX, MPUHAIIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIaccy COCIUHEHUH TIOo
dbopMynaM, BUJ XUMUYECKON CBSA3M (KOBAJCHTHAS U MOHHAS) B HEOPTAHUYECKUX COCTUHEHUSAX;
packpsiBaTh cMmbica Ilepuonnueckoro 3akona [[. M. MeHneneeBa: I1€MOHCTPUPOBATh MOHUMAaHHE
MEePUONYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT MX MoJiokeHus B [lepmonnyeckoii
CUCTEME, 3aKOHOB COXPAHEHUSI MacChl BELIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJIIPHOTO YUEHMUSI,
3aKOHa ABOTajapo;
OIMCHIBATh U XapaKTepu30BaTh TabaMuHy0 Gopmy [leprogndeckoil CUCTEMBl XUMHUYECKHX JJIEMEHTOB:
pa3nuyath MOHATHUS «TJaBHas moarpymma (A-rpynma)» u «mobouyHas noarpynmna (b-rpynma)y», manbsie u
00JIbIIIKMe TIEPUOIBI, COOTHOCUTH 0003HAYECHHUSI, KOTOpbIe UMeroTcs B Tabnuie «llepuoguyeckas cucrema
xumuueckux aneMmeHtoB J[. M. MeHnpaeneeBa» C UYMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj] sijapa, o0llee YHUCIO IEKTPOHOB U paCHpeleleHHE UX 10
AJIEKTPOHHBIM CIIOSIM);
KJIaCCU(PUIIUPOBATh XMUMHYECKUE HJIEMEHTBI, HEOPTaHMYECKHE BEIIECTBA, XUMUYECKHUE peakiuu (1o
YHCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TETNIOBOMY dPPEKTY);
XapakTepu3oBaTh (OMHMCHIBaTh) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKJasi OINUCAHUE TPUMEpPaAMU MOJEKYJISIPHBIX YPAaBHEHHMH COOTBETCTBYIOIIMX XUMHUYECKUX
peaKLuii;
MIPOrHO3UPOBATh CBOWCTBAa BEUIECTB B 3aBUCUMOCTH OT HX KA4ECTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKAHNS XUMUYECKHUX MTPEBPAILICHUI B Pa3IMYHbBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTENBHYIO MOJEKYJISIPHYIO M MOJIIPHYKO MAacChl BEIIECTB, MAacCCOBYIO JOJIO
XUMHUYECKOTO 3JeMEeHTa Mo (opMyJie COeNUHEHHUs, MacCOBYIO JOJIO BEIIEeCTBA B PacTBOpE, MPOBOAUTH
pacy€Thl 10 YPAaBHEHHUIO XMMUYECKOM peaKIuu;
MIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JEATENbHOCTH — AaHAlM3 M CHUHTE3, CpPaBHEHME,
0000111eHEe, CUCTEeMATH3alNI0, KIACCU(DUKAIINIO, BBISIBJICHUE MPUYMHHO--CICACTBEHHBIX CBSI3€H — NS
M3y4YeHUs CBOMCTB BEIIECTB M XHUMHYECKHUX PEaKIU, €CTECTBEHHO-HAYYHBIE METOJbl TO3HAHUS —
HaOIoIeHne, U3MEPEHNe, MOJICTUPOBAHKE, YKCIIEPUMEHT (peaibHbI U MBICIICHHBIH);
ClIeIoBaTh IMpaBWJIaM MOJIb30BAHUS XMMHMUYECKOH MOCYI0i U JIabopaTOpHBIM O00OpYAOBaHUEM, a TaK¥Ke
MpaBWJIaM OOpAIIeHHs C BEHIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSMU IO BHIIOTHEHHUIO TaOOPATOPHBIX
XUMUYECKUX OIBITOB MO TOJYYCHHIO M COOMpaHUIO Ta3000pa3HBIX BEIIeCTB (BOAOPOaA W KHUCIOPOa),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEIEIEHHON MacCOBOM J0Jei pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U
MPOBOJIUTh XUMUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOUYEH M KHUCIOT C MOMOIIbIO
WHIUKATOPOB (JaKkMyc, heHondTanent, MEeTUIIOPAHK U APYTHUE).

K xoniy oOydenust B 9 kJj1acce nmpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:
pPacKpbhIBaTh CMBICT OCHOBHBIX XMMHYECKHX TMMOHATHHA: XWUMHUYECKHH JJIEMEHT, aTOM, MOJIEKyja, WOH,
KaTHOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTb, 3JEKTPOOTPULATENLHOCTD,
CTETICHb OKHUCJICHHS, XMMUYECKasi pPeaklHs, XMUMHYECKas CBS3b, TEIUIOBOW A((EeKT peakiuu, MOJb,
MOJIIPHBINA 00BEM, PACTBOP, IIMEKTPOIUTHI, HEANIEKTPOIIUTHI, SEKTPOTUTHUECKAS TUCCOIMAIINS, PEAKIITNI



WOHHOTO OOMEHa, KaTajau3arop, XWMHUYECKOE paBHOBeCHE, OOpaTHMble W HEOOpaTUMbIC PEaKIIHH,
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUH,  OKUCIHUTEIb, BOCCTAHOBUTENb,  OKHCIEHUE U
BOCCTAQHOBJICHHE,  aUIOTPOIUS, aM(pOTEPHOCTh, XHMHYECKas CBsI3b (KOBAJCHTHAs, HWOHHA,
MeTaJUINYecKas), KPUCTAIJIMUEcKass peméTka, KOppo3Hs METaJUIOB, CIUIaBbl, CKOPOCTh XMMHYECKOM
peakiu, npeaenabHo gomyctuMas konuenTpanus [1/1K BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMMYECKMX IOHSATUH W INPUMEHATh 3TU IOHATHUSA IPH
OIMCaHWHU BEIIECTB U UX MPEBpAILCHUI;

UCIOJIb30BAaTh XMMUYECKYI0 CUMBOJIMKY Ul COCTaBJIECHUS (POPMYJ BEILECTB M YPABHEHUI XUMHUUYECKUX
peaKuuii;

OIIpENIeNIATh BAJIEHTHOCTh M CTENEHb OKUCIEHHS XUMHMUYECKUX JIEMEHTOB B COEAMHEHUSX PA3JIMYHOTO
COCTaBa, MPHUHAIIC)KHOCTh BEIIECTB K OIPENEIEHHOMY KIJIACCYy COCOMHEHUH Mo ¢opMyaaMm, BUT
XUMHUUYECKON CBSI3U (KOBAJIGHTHAs, MOHHAs, METaJUIMYECKasi)) B HEOPraHMYECKUX COCAUHEHMSIX, 3apsi
MOHA 10 XMMHMYECKOH (QopMmylie, XapakTep cpeibl B BOJHBIX PACTBOpaX HEOPraHUYECKHX COEIMHEHUH,
TUI KPUCTAJUTMYECKON PeIIETKH KOHKPETHOI'O BEILlECTBa;

packpbiBaTh cMbich Ilepuonndeckoro 3akona JI. . MenneneeBa u 1€MOHCTPUPOBATh €ro MOHUMAHUE!
OIMCHIBATh U XapaKTepH30BaTh TabauuHyto popmy [leproaumueckoil CHCTEMbI XUMHUYECKUX 3JIEMEHTOB:
pa3nuyath MOHATHUS «TJlaBHas moarpymma (A-rpynma)» u «mobouyHast noarpymmna (b-rpynma)y», manbsie u
OosblIME NEPUOJbl, COOTHOCUTh O003HAUEHMs, KOTOpble HMEIOTCS B IEPUOAMYECKON Tabiuie, C
YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps sijpa, oouiee
YHCII0 JIEKTPOHOB M PACTIPEICTICHNAE UX T10 AJIEKTPOHHBIM CIIOSIM), OOBSICHATH O0IINE 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COEIMHEHUH B IpeJienax MaJblX IEPUOJI0B U TJIaBHBIX MOATPYII C
Y4ETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UUUPOBATh XMUMHMUYECKHUE 3IIEMEHThl, HEOPraHMYECKHE BELIECTBA, XMMHUYECKHE peakuuu (1o
YHUCIYy U COCTAaBY YYacCTBYIOLIMX B PEAKIIMU BELIECTB, MO TEIIOBOMY 3(p(eKTy, 0 U3MEHEHUIO CTeneHeil
OKHCIICHUSI XMMUYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHeUn(UUYECKHe XUMHUUECKHE CBOMCTBAa MPOCTBIX M CIIOKHBIX
BEIIECTB, NOATBEPK/Iasi OMMCAHUE TIPUMEPAMHU MOJIEKYJISPHBIX U HOHHBIX YpaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIINI;

COCTABIIATh YPAaBHEHMs DJIEKTPOJUTHUECKOW IUCCOLMAIMM KHCIOT, INeNo4Yed U coJiell, MOJHbIE U
COKpalI€HHbIE YypPaBHEHHUS pEaKIUil HOHHOrO OOMEHa, YpaBHEHHsS peakUuid, MOATBEPKIAOIINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3INYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIl MOCPEICTBOM COCTaBJICHUS
9JIEKTPOHHOTO OajaHca 3TUX PEAKIIM;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTH IPOTEKAHUS
XUMHAYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMUYECKOT0 3JIeMEHTa 10 (HopMyJie COCIMHEHUS, MACCOBYIO JIOJIIO BEIECTBA B PacTBOpPE, MPOBOIUTH
pacy€Thl 0 YpaBHEHUIO XUMUUECKON peaKInu;

coOyoaTh MpaBuiia MOJIb30BAHUS XMMHUYECKOH MOCYA0H U J1abopaTOpHBIM 00OpYyIOBaHHEM, a TaKkKe
MpaBWia 0OpaIIeHUs C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIITOJHEHUIO JTaOOPATOPHBIX
XUMHUYECKHUX OIBITOB IO MOJYYEHHUIO M COOMpAHHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIOro
rasa);

MIPOBOANUTh PEAaKIUH, IMOATBEP)KIAOIINE KAaYECTBEHHBI COCTaB pa3IMYHBIX BELIECTB: pacIO3HaBaTh
OIBITHBIM MYTEM XJIOpUA-, OpOMHI-, HOAUI-, KapOoHaT-, docdar-, cunukaT-, cyabhar-, THIPOKCHI-



WOHBI, KaTHOHBl AMMOHMS M HOHBl HM3yYEHHBIX METAJUIOB, NPHUCYTCTBYIOIIME B BOJHBIX PacTBOpPAX
HEOPraHUYECKHUX BEILECTB;

MIPUMEHATh OCHOBHBIC ONEPALMH MBICIUTEIbHON AEATENIBbHOCTH — AHAIW3 M CHUHTE3, CpPaBHEHME,
00001IIeHNe, CUCTEMATH3AIINIO, BBISIBICHUE MPUYUHHO-CICACTBCHHBIX CBS3CH — /Il M3y4EHUS] CBOWCTB
BEIIECTB U XMUMUYECKUX PEaKIIMii, €CTeCTBEHHO-HAy4YHbIE METO/IbI TO3HAHUS — HA0II0IeHNE, U3MEPEHUE,
MOJEIIMPOBAHHUE, 3KCHEPUMEHT (peanbHbIN u MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

No Kosnn4yecTBo yacos DJIEKTPOHHbBIE
11/- HaumeHoBaHue pa3iesioB U TeM Kontpo | IIpakrm (undposbie)
- NporpamMmmbl Bcero JbHBIE YecKue o0pa3oBaTe/bHbI
padoTrel  padoThI € pecypchl
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE OHSITHUS
XuMusi — BayKHas 00J1aCTh bubmuorexa [JOK
1.1 €CTECTBO3HAHHUS U MPAKTHYCCKON 6 2 https://m.edsoo.ru/
NEATEIILHOCTH YeJI0BEKA 7f41837c
bubmuoreka [JOK
1.2 BemecTBa 1 XUMHUYECKUE peaKun 19 1 https://m.edsoo.ru
[741837¢c
Htoro no pazneny 25
Pa3znen 2. BaxxHelilne npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
bu6mmoreka [IOK
21 Boznyx. Kucnopoa. [lonsitue 06 8 1 https://m.eds00.ru/
oxeuax 7f41837¢
Bonopox. IToasarue o Kkuciaorax u bubmmorexa LOK
2.2 JIOPOL. 10 1 1 https://m.edsoo.ru/
comIx 7f41837c
bu6mmoreka [IOK
2.3 ch()}f;;f;;iom’l' Honsne 06 8 1 https://m.edsoo.ru/
7f41837c
OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmaorexa [JOK
2.4 PSR- p 21 2 1 https://m.edsoo.ru/
g 7f41837c
Hroro no paszneny 47

Paznea 3. Ilepuoanyeckuii 3akon u Ilepuoguyeckas cucrema xummuieckux daemenTos /1. U.
Menpeneesa. CTpoeHue aToMOB. XUMH4YeCKas CBA3b. OKHCINTE/ILHO-BOCCTAHOBUTEIbHBIE

peakuuu

[Iepuoanueckuii 3aK0H U

[Teproandeckasi cucTeMa XUMAYECKUX bubmorexa [TOK
3.1 PHOZ 11 https://m.edsoo.ru/
anemenToB 1. 1. Menaeneena. 7£41837C
Crtpoenue atoma EEE—
i bubmuorexa [JOK
39 Xumuueckas cBsi3b. OKHCIUTENBHO 19 1 https:/m.edsoo.ru/7f
BOCCTaHOBUTEIIHHBIC PEAKITHH 41837¢
bu6mmorexa [IOK
Hroro no paszneny 30 https://m.edsoo.ru/7f
41837c
OBHIEE KOJIMYECTBO YACOB 11O 102 5 6
IMPOT'PAMME
9 KJIACC
Ne HaunmeHoBaHMe pa3je/ioB U TeM KosinyecrBo yacos DJIeKTPOHHbIE
n/m mporpamMmsl Bcero Kourpo IIpakTtun (uudpossbie)
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JIbHbIE yeckue o0pa3oBaTebHbI
padoTrel  padoThI e pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
. bubmuorexa [JOK
11 [ToBTOpeHue u yriydiieHue 3HaHu| 3 https://m.edsoo.ru/7
OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca 413636
bubmuoreka [JOK
1.2 OcrosHbie SAKOHOMEDHOCTH 6 https://m.edsoo.ru/7
XUMHUYECKHUX PEeaKIIHii 413636
DNEKTPOIUTHYECKAs TUCCOLUAIHS. Bubmaorexa ITOK
1.3 X « B 8 1 1 https://m.edsoo.ru/7
MMUYECKHE PEAKIIMU B paCTBOpax 413636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJILI M UX CO€IHHEHUSA
OO61mas xapakTepUCTHKA XUMUYECKUX Bubmiorexa LOK
2.1 4 1 https://m.edsoo.ru/7f4
aneMeHToB VIIA-rpymnmel. ["anorensr
12636
OO61mas XxapakTepUCTHKA XUMUYECKUX bubanorexa [JOK
2.2 snementoB VIA-rpynmer. Cepa u eé 6 1 https://m.edsoo.ru/7f4
COEIMHEHUS 1a636
OO61mas xapakTepUCTHKA XUMUYECKUX bubnnoreka [JOK
2.3 snementoB VA-rpymmbl. A3ot, hocdop 7 1 https://m.edsoo.ru/7f4
U UX COCIUHEHUSI 1a636
OO61mas XxapakTepUCTHKA XUMUYECKUX bubnnorexa [JOK
2.4 snementoB IVA-rpymmel. Yriepon u 11 1 2 https://m.edsoo.ru/7f4
KPEMHUU U UX COEIUHEHHUS 1a636
Hroro mo pazueny 28
Pa3nen 3. MeTtauiibl U UX COeIMHEHUS
3.1  OOmue cBOICTBa METAJIJIOB 4 https://m.edsoo.1L/714
12636
Baxneiime MeTauibl U UX https://m.edsoo.ru/7f4
13 1 2
COCIMHECHUSA 1a636
Hroro no paszneny 17
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
but6mmoreka [IOK
4.1 Bemectsa u matepuassl B KH3HH 6 https://m.edsoo.ru/7f4
YeloBeKa 12636
Hroro no pazgeny 6
OBUHIEE KOJIMYECTBO YACOB 110 68 4 7
IMPOI'PAMME
MOYPOUYHOE IINTAHUPOBAHUE
8 KUIIACC
No Koauyecrso yacos Jara DJIEKTPOHH
Tema ypoka
n/n Becero  Kourtpoa IlpakTtuu H3Y4YeH bIe
bHbBIE ecKHe usi nudposbie
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Onucanne PU3NIECKNX CBONCTB
00pa3I10B HEOPraHUIECKUX
BEIIECTB —METAJIJIOB U
HEMETaJIOB.

padoTbI padoTbI oOpa3oBaren
bHbIC
pecypcenl
IIpenmer xumuu. Ponp xumuu B Bubnuoreka
JKHU3HH YeJ0BeKa 1HOK
02.09 https://m.eds
00.ru/ff0d21
Oc
IMousTre 0 MeTOgax MO3HAHUS B 03.09 BuGIHOTEKA
XAMHUHU
. OK
JlaGopaTtopHblii onbiT: M3yueHue 1 )
. N https://m.eds
U onrcaHue PU3NIECKUX CBOICTB
00.ru/ff0d22
00pa3IoB HEOPTraHUYECKUX =
BCIIECTB. &
IIpakTuyeckas padora Ne 1 03.09
[IpaBuna pabotsl B m1abopaTopun
U IpuéMbI 0OpalleHusl ¢ 1
" nmabopaTopHBIM 000pyI0BaHHEM
YucThIE BELIECTBA U CMECH. 09.09
CnocoObl  pazzienieHuss  cMmecei 10.09 Bubnuoreka
JlaGopaTtopHsbiit onbIT: M3ydeHue LIOK
Croco0O0B pa3fieNneHus: cMecei https://m.eds
(C MOMOIIBIO MarHuTa) 00.ru/ff0d26¢
a
IIpakTyeckas padora Ne 2 10.09
. Paznenenne cmeceit (Ha nmpumepe 1
OYHCTKHU TTOBAPEHHOU COJIH )
ATOMBI U MOJIEKYJIBI 16.09 bubnuorexa
JlaGopaTopHsblii onbIT: Co3maHue 1HOK
MOJEIIEN MOJIEKYJI https://m.eds
(IIapoCTepPKHEBBIX) 0o.ru/ff0d2a6
c
XuMHudeckye dJIEMEHTRI. 3HAKU 17.09 bubanoreka
(CUMBOJIBI) XUMHUYECKUX HOK
. DJICMEHTOB https://m.eds
00.ru/ff0d2be
8
[IpocThie U CIIOXKHBIE BEIIECTBA 17.09 BUGIMOTEKA
JlabopaTopHbIE OIBITHI: TIOK

https://m.eds
00.ru/ff0d2a6

c
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10 ATOMHO-MOJEKYISIPHOE YICHHE 23.09
3aKOH IMOCTOSTHCTBA COCTaBa 24.09 bubnmmoreka
BeIeCTB. XUMUYECKasi hopMyIia. HOK
11 https://m.eds
00.ru/ff0d2ea
€
12 BanenTHOCTE aTOMOB 24.09
XUMHUYECKHX DJIEMECHTOB
BajleHTHOCTH aTOMOB 30.09 https://m.eds
13 xumuueckux 371eMEHTOB 00.ru/ff0d32
3c
OTHOCUTEIbHAS aTOMHAs Macca. 01.10 https://m.eds
14 00.ru/ff0d35
0c
OTtHocuTeNbHASI MOJIEKYJISIPHAS 01.10 bubnuorexa
Macca. LIOK
15 BI:I‘-II/ICJIGHI/I?II?THOCHTGHLHOﬁ https://m.ed
gé)lﬁee:léilgﬂpHon MAacChI s00.ru/ffods
230
16 MaccoBas 1o XuMAU4eCKOTo 07.10
9JIEMEHTA B COCTMHEHUHI
Bremunciaenuss: MaccoBodl  gonH 08.10
17 xumuueckoro  smemeHTa 1O
dbopMmyIne coeTuHEHHUS
dusznueckue U XUMAYECKUE 08.10
SIBIICHUST. XUMHUYECKAsT PEaKITUs
JIabopaTopHBIE ONBITHI: Bubanoreka
Habmronenue gpusndyeckux u LIOK
18 XMMHYECKHX SIBJICHUH. https://m.eds
Habmronenue u onucanue 00.ru/ff0d3al
MPU3HAKOB MPOTEKAHUS 6
XUMHUYECKHUX PEAKITHIA pa3HbIX
THIIOB.
3aKOH COXpaHEHUs1 MacChl 14.10
19 BemecTB. XUMHUUYECKHUE
ypaBHEHHS
PaccranoBka ko3 puimeHToB B 15.10
20 ypaBHEHUSX XUMHUYECKUX
peakuuin
Knaccudukanus XuMHuecKux 15.10
21 peakuuii (coequHeHus,
pa3oKeHUs, 3aMEIICHHUS,
oOMeHa)
M. B. JIoMOHOCOB — yu&HBIii- 21.10 bubnuoreka

22

sHukiIoneaucT. O0o0IeHNe H

[HOK
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CUCTeEMaTHU3alus 3HaAaHUN

https://m.eds

00.ru/ff0d3b
88
Kontpoabnas padora Nel o 22.10
23 teme «IlepBoHavyanbHBIC
XUMHUYECKHUE MTOHITHS
22.10 bubnmnoreka
24 KonnuectBo BemecrBa. Mob. E[tOK'// d
MougnsipHas macca W
08
05.11
B bubnuoteka
3aMMOCBSI3b KOJIMYECTBA, MACChl
U YHCTIa CTPYKTYPHBIX €TUHUIL HOK
25 BeniecTBa. Pacu€rel mo opmynam hitps://m.eds
) 00.ru/ffod3f3
XUMHUYECKHUX COCTUHCHHM. 4
Bo3nyx — cmecs razos. Cocras 05.11
Bo3ayxa. Kucinopon — anemenT u Bubmiorexa
npoctoe BeuecTBo. O30H. 1HOK
26 Bviuucnenus: MoneKyispHou https://m.eds
Maccevl KUCI0pooa u 030Ha Ha 00.ru/ff0d40c
OCHOBAHUU AMOMHOU MACCbL 4
XUMUYECKO20 dNeMeHma;
11.11 bubnuoTteka
Ddu3znyeckre U XUMHUYECKIE HOK
27 cBoiicTBa Kucaoposa (peakiuu https://m.eds
OKHUCIIEHUS, TOPEHHE). 00.ru/ff0d42
90
12.11 bubnmnoreka
ITonsiTre 06 okcHuaax 1IOK
28 JIaGopaTOpHBIN OMBIT: httos://m.eds
' O3HakomiIeHHE ¢ 00pa3iaMu —p/ﬁm
OKCHJIOB U ONKCAaHUE X CBOMCTB. go.ru—
8e
29.  Oxcuael. Knaccudukanus 12.11
18.11 bubnmnoreka
Croco0sbI TOTydeHHsT KHCITIOpoa IIOK
0. ° Aabopatopun i https://m.eds
MPOMBINIICHHOCTH. [I[puMeHeHHe
KHCTIOpoJia W
19.11 bubnuoteka
IIpakTyeckas padora Ne 3 10
[Nonyuenue u cobnpanue _
3L KUCIIOPO/Ia, H3YYCHHUE ero hitps://m.eds
CBOICTB w
Ta
32, TennoBoii 3pPexT XuMUIECKOI 19.11 Buimoreka

pCaKknuu, MOHATUC O
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https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

TEPMOXUMHYECKOM ypaBHEHUH,
9K30- U SHAOTEPMUYECKUX

1HOK
https://m.eds

peaKkusx 00.ru/ff0d47
90
TornmmBo (HedTh, yroib 1 METaH). 25.11 BubImoTeKa
3arpsi3HeHUE BO3AyXa, CIIOCOOBI 10K
33. €ro IpeOTBPAIICHHUS. )
Buviyucnenus: konuwecmea, maccwl https://m.eds
00.ru/ff0d4c4
sewecmaa no ypasHeHusm
XUMUYECKUX PeaKyuil a
26.11 Bubnuoreka
Boaopoi — 3J€MEHT U pocToe LIOK
34. BenlecTBo. Haxoxxnenue B https://m.eds
pupoe 00.ru/ff0d4ae
2
26.11 Bubinnoreka
®du3nyecKue U XUMHUECKUE HOK
35. | cBoiictBa Bojopoa. [IpumeHenue https://m.eds
BOJIOpOJIa 0o.ru/ffod4d
do
IIpakTuyeckast pabora Ne 4 02.12
36.  Ilonyuenue u cobupanue
BOJIOPO/Ia, U3YYECHUE €r0 CBOWCTB
[MousgaTue o kuciorax 03.12 Bubnuoreka
JIabopaTopHLIi OIIEIT: LIOK
37.  BsaumopencTBHE KHCIIOT C https:/m.eds
MeTallTTaMu 00.ru/ff0d4d
do
38. ITonsarue o comax. 03.12
O00011IeHNE TEMBL. Buiyucienus: 09.12
39.  koauuecmsa, maccul 6euecmea no
VPABHEHUSIM XUMUYECKUX PeaKyull
40 KonTposbsnas padora Ne2 1o 10.12
"~ 1eme «Kucmopoa. Bomopom»
MonsipHblii 00BEM ra30B. 3aKOH 10.12 bubnuoreka
ABoraapo 1HOK
41. https://m.eds
00.ru/ff0d4f4
2
. 16.12 Bubnuoreka
Buiuucnenus ob6véma, xonuvecmsea
seujecmaa 2aza no e2o E{?K// g
42. U38ECMHOMY KOTUYECTBY W
sewecmsa unu 00vémy 2e.
Buiyucnenus 06vémos 2a306 no 17.12 bubmmoreka
43. | ypasHenuio peakyuu Ha OCHO8E HOK

3AKOHA 0OBEMHBIX OMHOUEHULL

https://m.eds
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2asoe6

00.ru/ff0d55a
0

dusnuyeckue cBONMCTBA BOLI.

44.  Bopa Kak pacTBOPUTEITb. 17.12
PacTtBopbI.
Hacplmmennbie ¥ HeHACHIICHHbBIE
pacTBOpbL. PacTBOpUMOCTH brbmmoteka
BEIECTB B Bojie. JIabopaTopHsblii [TOK
45. | onwiT: MccnenoBanue 23.12 https://m.ed
0COOEHHOCTEH pacTBOPEHUS S00.ru/ff0d5
BEIICCTB C PA3IMYHOM 708
PacCTBOPUMOCTHIO
46. MaccoBas m0J1s BeIlleCTBa B 2412
pacTBope
IpakTnyeckas padora Ne 5
IIpuroroBnenue pacTBOPOB C
47 onpez[en'éHHoﬁ MAacCOBOH JOJIEU 24.12
pPacTBOPEHHOTO BEIIECTBA
MaccoBas 107151 BEILIECTBA B
pacTBope
MaccoBas 107151 BEILIECTBA B bubnunoreka
pacTBope LIOK
48. 30.12 https://m.ed
$00.ru/ff0d5
87a
Ponb pacTBOpOB B Ipupo/Ic U B bubnunoreka
JKU3HU YyenoBeka. KpyroBopor LIOK
49.  BOJBI B IPUPOJIE. 13.01 | https:/m.eds
00.ru/ff0d59e
2
XUMHUYECKHE CBOMCTBA BOIBI. bubnuoreka
3arpsi3HeHUE MPUPOTHBIX BOJI. LIOK
50. OxpaHa ¥ 0YHCTKa MPUPOTHBIX 14.01 https://m.eds
BOI. 00.ru/ff0d5h
40
51. OcHoBaHus. 14.01
bubanoreka
Knaccudukanus HeopraHnyeckux LIOK
52. coequuennii. OKCHIBI: COCTaB, 20.01 https://m.eds
KJ1accu(UKals, HOMEHKIIaTypa 00.ru/ff0d63
42
dusznueckue U XUMAYECKUE
CBOMCTBA OKCHUJIOB. )
Ha6ODaTODHI)II§ OIIBIT: fttps//om.eds
53. = 21.01 00.ru/ff0d66
BSaI/IMuO,[[eI/ICTBI/Ie pacTtBopa 4o
CEPHOM KUCIIOTHI C OKCHJIOM MEJIN -
().
54.  TlonyyeHue OKCHIOB. 21.01
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https://m.edsoo.ru/ff0d6342
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O00011eHre U CUCTEMATU3 AL

55. . 27.01
3HaHUH 110 TeMe «OKCUIBD
56. KonTpoubsnas pabora Ne3 1o 28.01
TeMme «Boga. Oxcunmeny.
Bubnuoreka
OcHOBaHUS: COCTaB, HOK
ST Ki1accu(puKaIys, HOMEHKIATypa 28.01 https://m.eds
’ ' 00.ru/ff0d66
4e
https://m.eds
dusznueckue U XUMHUUECKUE
58. . . 03.02 00.ru/ff0d67c
CBOICTBA OCHOBAHUIA. 3
[Tonydyenne ocHOBaHMI
JIaOopaTOpHBIil ONBIT:
5. Patop 04.02
[TonyueHnne HepaCTBOPUMBIX
OCHOBaHHH.
Bubinnoreka
Kucinotsl: cocTas, HOK
60. KiaccuUKaIKs, HOMEHKIATYpa 04.02 https://m.eds
’ 00.ru/ff0d67c
a
dusnueckre U XUMAYECKHE
cBoiicTBa KHUCIOT. JIabopaTopHEIE
Bubinnoreka
onbIThl: OnpeneneHue 110K
aCTBOPOB KHCJIOT U IIEJIOYEH C
1. | Pacteop B 10.02  https://m.ed
MOMOIIBIO0 UHAUKATOPOB. 500.ru/00ad
N3yuenue B3auMoaeicTBus % 15
KHCJIOT C METAJIAMH, PEaKIIUN
HEUTpAJIU3aLlAH.
Psn aktuBHOCTH MeTamioB H. H.
62. A 11.02
bekertoBa.
https://m.eds
63.  Ilomy4eHue KUCIOT 11.02 0o.ru/ffodfee
2
64. O6O6HUICHI/IG W CUCTEMaTH3alINs 17.02
3HaHui o teMe «Kucnoreny
bubnnoreka
Conu (cpenHue): HOMEHKIIATYpA, HOK
65. CIIOCOOBI TIOMYUEHUS 18.02 https://m.eds
00.ru/ffOdfee
2
du3nyeckrue U XUMHUYECKUE Bubnuorexka
cBolicTBa coJiel. JJabopaTopHbIi LIOK
66. ONLIT: BrITEecHEHHE OTHOTrO 18.02 https://m.eds

METaJlJIa APYIr'UM U3 PaCcTBOpPa
COJIH.

00.ru/00ad94
74
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IIpakTnyeckas padora Ne 6
Pewienne skciepuMEHTAIBHBIX

67.  3amau mo Teme «Bakueiimue 24.02
KJIACChl HEOPTAHUYECKUX
COCAUHCHHMIN.
bubnuoreka
I'enernueckas CBA3b MEXKIY LIOK
68.  KJjaccaMu HEOPraHMYECKHUX 25.02 https://m.eds
COCIUHCHHI 00.ru/00ad9a
50
['eHeTrdeckas CBSA3b MEXKIY
69. KJIaCCaMU HEOPTaHUYECKHUX 25.02
COCIUHCHHI
Brruncnenusi: no ypagnenusim
XUMUYECKOU peakyuu. Bbuonuoreka
Konuwecmeda seujecmesd, 0ovéma, LIOK
70. | maccer no uzeecmuomy 03.03 https://m.eds
KOu4ecmey geujecmasd, 00vEemy, 00.ru/00ad9c
macce peazenmos uiu npooyKmo8 b2
peaxyuu
71 O6061£I€HI/I€ WA CUCTEMATU3ALM 04.03
3HAHUM
Kountpoabsnas padora Ne4 o
72. Teme "OCHOBHBIC KIIACCHI 04.03
HEOPraHUYECKUX COeAMHEHUI"
bubanoreka
IIepBbIe MONBITKH HOK
73. KJIACCU(PUKAIIUN XUMUIESCKUX 10.03 https://m.eds
3JIEMEHTOB. 00.ru/00adoff
a
[TonsiTHE O TPYIIAX CXOTHBIX
3JIEMEHTOB (IIIEeJIOYHbBIE U
EJI0YHO3EMETbHBIE METAILIBL,
74, raJIoTeHbl, UHEPTHBIE Ta3bl). 11.03
JIabopaTopHBIE ONBITHI:
O3znakomieHue ¢ oopasamu
METAJIJIOB ¥ HEMETAJIIOB
DNEeMEeHTHI, KOTOPbIE 00pa3yroT
aMmdoTepHbIE OKCHIBI 1
TUAPOKCHUJIBI.
75. JlabopaTopHbIE OIBITHI: 11.03
BzaumopeiictBre ruapokcuaa
[IUHKA C paCTBOPAaMHU KHUCIIOT U
niejIoue
76.  Tlepuoguyeckuii 3aKOH. 17.03 bubamorexa

HOK
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IIepuoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.

https://m.eds
00.ru/00ada5

2c

77. 24.03
MenaeneeBa. Koporkonepuonnas
Y JUTMHHOTIEPUOIHAST (OPMBI
Bubnnoreka
Ilepuoas! u rpynibl. @U3MYECKH IIOK
78. CMBICIT TIOPA/IKOBOT'O HOMCPa, 25.03 https://m.eds
HOMEPOB MEpUOAa U TPYIIITHI
> ICMOHTA. c2)o.ru/00ada5
<C
bubnuoreka
Crpoenue atomoB. CoctaB HOK
8. aTOMHBIX szep. M30Tomns 2503 hitps://m.eds
’ 00.ru/00ada3
42
5 Bubmnoreka
neKTpoHbl. CTpoeHue
3JICKTPOHHBIX 000JI0YEK aTOMOB HOK
79. 07.04 https://m.eds
nepBbIX 20 XUMHUYECKUX 00.11/00ada6
JIEMEHTOB bc.
X bubnuoreka
apaKTePUCTUKA XUMHYECKOTO
80 3JIEMEHTA 10 €T0 MOJIOKEHUIO B 08.04 ﬁtOK// d
: . : s://m.eds
ITepuoauueckoit cucreme /. U. m
MeHnpeneena » 4'
3aKOHOMEPHOCTH U3MEHEHUS
paamyca aTrOMOB XHMHYECKHX
DJIEMEHTOB, METAUINUYECKUX U
81. . 08.04
HEMETAUNIMYECKHUX CBOMCTB IO
rpynmnam u nepuojam.
bubnuoreka
3unauenue [lepuonnyeckoro LIOK
3aKOHA JUIsl pa3BUTHUS HAYKH U
82. 14.04 JIm.
npaktuku. [[. 1. MenneneeB — 22[ rz-//(/)rgazgz
Y4E€HBIN, ENAror U rpaXk JaHuH 6e.
bubnunoreka
DIIEKTPOOTPUIIATETLHOCTD HOK
83. 15.04 https://m.eds
aTOMOB XHUMHYECKHX DJIEMEHTOB 00.r1/00adb3
3c
Xumnueckas cBs13b. KoBaneHnTHast
84. 15.04
(TIoJIsipHAs M HETIOJISIPHAsI) CBA3b.
85. HNouHas xuMu4deckas CBsI3b 21.04 bubnnoreka
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HOK

https://m.eds
00.ru/00adb4

86
https://m.eds

86. Crenesp OKUCIEHUS 22.04 00.ru/00adaa
b8
Bubnuoreka
[Iporuiecchl OKUCICHUS U LIOK
87. BoccTaHoBIeHUSA. OKUCIUTEIN U 22.04 https://m.eds
BOCCTAHOBHUTEIN 00.ru/00adac
34
Bbubnuoreka
OKHUCIATEIHLHO- LHOK
88. BOCCTAaHOBUTEJIbHBIC PEAKITUU 28.04 hitps://m.eds
) 00.ru/00adaa
b8
Bubnuoreka
O000I11IeHNE U CUCTEMATU3ALUS LIOK
89. | 3manui 29.04 https://m.eds
00.ru/00adaa
b8
KonTpoubnas padora NeS o
teme «llepronuuecknii 3aKOH 1
[Tepuoanueckas cucrema
90 XUMHYECKUX deMeHToB Jl. U. 29.04
Mengeneesa. CTpoeHue aroma.
XUMHYECKas CBA3LY
OKHUCIIUTENBHO-
91. 06.05
BOCCTaHOBUTEJIbHBIE PEAKIIHH.
[ToBTOpEHNE OCHOBHBIX ITOHATHI
92. P 06.05
TEMBI
[ToBTOpEHNE OCHOBHBIX MOHSATHI
93. TEMBI 12.05
[ToBTOpEHME OCHOBHBIX ITOHSATHI
94, TeMbl: «OCHOBHBIE KJIaCChI 13.05
HEOPTaHWYECKUX COCIMHCHHI
[ToBTOpEHNE OCHOBHBIX MOHSATHI
9. TeMBI: «OKCUIBD) 13.05
[ToBTOpEHNE OCHOBHBIX MOHSATHI
96. TeMBbI: «KUCIOTED) 19.05
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97.

98.

IToBTOpEHNE OCHOBHBIX TOHATHI
TeMbl: «OCHOBaHUS)

[ToBTOpEHME OCHOBHBIX MOHATUI
TeMbl: «Commny

20.05

20.05

99.

100.

IToBTOpEHNE OCHOBHBIX TOHATHI
TeMbI: «I eHeTH4ecKas CBsI3b
MEXK]y KJlaccamu
HEOPraHWYECKUX COCIMHEHUI

[ToBTOpEHME OCHOBHBIX MOHATHIA
TeMbl: «['eHeTHYecKas CBI3b
MEX]y KJ1accaMu
HEOPraHUYECKHUX COCTMHCHUI

20.05

20.05

101.

102.

IToBTOpEHNE OCHOBHBIX OHATHI
TeMblL: «I eHeTH4eCcKast CBA3b
MEXIY KJIacCaMu
HEOPraHUYECKUX COCANHEHUI»

HOBTOp €HHE OCHOBHBIX MOHITHH

20.05

OBILIEE KOJIMYECTBO YACOB
11O ITPOI'PAMME

102




9 KJIACC

KoJsun4yecTBO 4acoB DJIeKTPOHH
Jlara ble
Ne Kontpo IIpakTn uudposbie
Tema ypoka U3Yy4YeH
n/n Bcero JbHbIE YyecKue ust oOpa3oBare
padorel | padoTHI JIbHbIE
pecypchbl
[ToBTopenue. CocTaB u CBOWCTBA 02.09 bubmuotexa
BaKHEHIIIUX KJIACCOB 1HOK
HEOPraHUYECKUX BEIIECTB 1 https://m.ed
s00.ru/00ad
b59%e
[ToBTopenue. [lepuonnyeckuii 05.09 bubmmotexa
3akoH. [lepuonnueckas cucrema HOK
XUMHYECKHX 351eMeHToB J1. 1. 1 https://m.ed
MeneneeBa s00.ru/00ad
b6b6
[ToBropenue. Buapl xummueckon 09.09 bubmmotexa
CBSI3U U TUIIbI KPUCTAITINYECKUX HOK
pemérok. CTeneHb OKUCICHUS 1 https://m.ed
s00.ru/00ad
b7e2
Knaccuduxanus XUMAIECKUX 11.09  https://m.eds
peaKIuii Mo pa3IudHbIM 1 00.ru/00adba
NpU3HAKaM c6
OKHCIHUTENBHO- 16.09
BOCCTaHOBUTEJIbHBIE PEAKLINH.
OxucnuTeNnb, BOCCTAHOBUTEIb, 1
MPOIIECCHI OKUCIICHUS U
BOCCTaHOBJICHHSI.
CocraBneHue ypaBHEHUN 18.09 Bubmiorexa
OKHCIIMUTEIBHO- HOK
BOCCTAHOBUTEJIbHBIX PEAKIINI C 1 https://m.eds
MMOMOIIIBIO METO/IA JIIEKTPOHHOTO 00.ru/00adbc
Oaanca b0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN Bu6anorexka
peaxiyn. OaKTOpPbI, BIUSIOIINE 23.09 IIOK
Ha CKOPOCTh XUMHUYECKOU 1 https://m.eds
peakuuu. [ToHsATHE O TOMOT€HHBIX 00.ru/00adbe
Y TETEPOTCHHBIX PEaKIINIX 9a
TemoBoit 3¢ ekt XUMHUYECKUX 25.09 bubnuorexa
peakuuii. DK30- U 1 LIOK

SHAOTCPMUYCCKUC PCAKIINH,

https://m.eds
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TCPMOXUMHUYCCKUC YPABHCHUA

00.ru/00adc?
8c

[ToHsiTHE O XUMHYECKOM 30.09 bubnmnoreka
paBHOBECHH HOK
9 https://m.eds
00.ru/00adca
de
Teopus 2IEKTPOIUTUUECKON 03.10 bubnuoteka
nuccoranuy. CUiIbHEIE U HOK
10 CJ1a0bIe ANEKTPOJIUTHI https://m.eds
00.ru/00adcd
68
HonHble ypaBHEHVS peakLyit 07.10 https://m.eds
11 00.ru/00add4
48
Peakmuu nonHOrO0 OOMEHA. 10.10
VYcnoBus IpOTEKaHUs peakuil
HOHHOTr0 OOMeHa. JIabopaTopHbIi Bubanoreka
onbIT: M3ydyeHne mpu3HaKkoB LIOK
12 MPOTEKAHUS PEaKIIMA HOHHOTO https://m.eds
oOMeHa B pacTBOpax 00.ru/00add5
3JICKTPOJIUTOB (C 0Opa3oBaHUEM d8
0CaJIKa, BBIJICIICHUEM Ta3a,
00pa3oBaHUEM BOJbI).
XUMHUYECKUE CBOMCTBA KUCIIOT U 14.10 BubnuoTeka
OCHOBaHUU B CBETE LIOK
13 npeJIcTaBIeHUH 00 https://m.eds
ANEKTPOIUTUYECKOMN 00.ru/00add8
JOUCCOIMAILINN b2
XUMHUYECKUE CBOMCTBA COJIEH B 17.10 bubnmnoreka
CBETE MpeACTaBIeHUN 00 HOK
14 ANEKTPOIUTUYECKOMN https://m.eds
JIUCCOLUALMH 00.ru/00add9
d4
Kourpoasnas padoraNel no 21.10
15 TeMe «BemecTBo u XUMHUIeCKue
PEaKIum
IpakTnyeckass padora Nel 23.10
16 Pemenne skcnepruMeHTATBHBIX
3aJ1a4 110 TeMe.
[MonsTHe 0 TMApPOIU3E CoNel 07.11 https://m.eds
17 00.ru/00adde
c0
18 OO01mas xapakTepucTHKa 11.11 bubnmoreka

raJIoreHOB. X MMHYECKHE

HOK
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CBOMCTBA Ha IIpUMEPE XJI0pa

Xnopoogopoa. ComnsiHast
KHUCJIOTa, XUMUYECKHE CBOMCTBA,
MOJTydeHHUE, MPUMCHEHHE.
JIabopaTopHBIH ONEIT:

https://m.eds
00.ru/00addf

e2

Bubanoreka
1HOK

19 N . https://m.eds
H3yueHune cBOMCTB CONSHON m
kucnotsl. [IpoBenenue 04
KAaueCTBEHHBIX PEaKLIUN Ha
XJIOPU/-UOHBI.

IIpakTHyeckas padora Ne 2 14.11
20 [ToydeHue consTHOM KUCIIOTHI,
M3y4EHHE €€ CBOMCTB
Boruncnenus o ypaBHeHUAM 18.11 bubnmnoreka
XUMHYECKUX PEaKIui, eClu OduH 1HOK
21 W3 pEeareHTOB JIaH B U30BITKE https://m.eds
00.ru/00ade4
88
OO0m1as xapakTepuCTUKa 21.11
aneMeHToB VIA-rpynmsl. Bubmorexa
AnnotponHsle MOAU(PUKALIUN HOK
22 cepbl. HaxoxeHnue cepol u e€ hitps://m.eds
. 00.ru/00ade6
COEIMHEHU B IPUPOJE. 42
XHUMHUYECKUE CBOMCTBA CEPBI o
CepoBoaopoj1, CTpOeHHUE, 25.11 bubnuoteka
du3nueckre 1 XUMHUYECKHE HOK
23 CBOMCTBA https://m.eds
00.ru/00ade6
4a
Oxkcuapl cepsl. CepHast KMCIIOTA, 28.11
buznyeckue 1 XuMHUYECKHe
CBOMCTBA, IPUMEHEHHE
JlaGoparopHble onbIThl: M3yuenue bubmaorexa
XAMHYECKHX CBOMCTB HOK
24 pa30aBIeHHON CepPHOM KHCIOTHI. hitps://m.eds
. 00.ru/00ade8
[IpoBenenune kauecTBEHHON 02
peakImu Ha cynab(paT-uoH U o
HaOJroIeHne pu3HaKa eé
IIPOTEKAHUS
OcobenHoctu 02.12 bubnuotexa
KOHLIEHTPUPOBAHHOMN CEpHOM HOK
25 https:/m.eds

kucioTel. Comm CCpHOfI KHCJIOTHI

00.ru/00adea
28
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XHUMHUYECKUE PEAKIUH, JIeKALUE
B OCHOBE IIPOMBIIIIIEHHOTO
crioco0a MoJIy4yeHus: CEpHOi

05.12

bubnnoreka
LHOK

26 KHCJIOThl. XUMHUYECKOE hitps://m.eds
. 00.ru/00adec
3arpsi3HEHNE OKPY KaIoLIel cpebl 8a
COCTMHEHUSIMU CEPBI
Koutpoabnas padora Ne2 mo 09.12
27 teme: «["amorensl. Cepa u ee
COCTUHEHUS
OO6m1as xapakTepucTuka 12.12 Bubnmorexa
aneMeHToB VA-rpynnsl. A30T, LHOK
28 pacnpocTpaHeHue B IPUPOJIE, https://m.eds
bu3HYeCKre U XUMHUIECCKUE 00.ru/00adee
CBOMCTBA a6
AMMuak, ero (Qu3M4YecKue u 16.12
XUMHUYCCKHEC CBOWCTBA,
nonyueHue u npumenenue. Comau bubnmoreka
AMMOHHSI. [HOK
29 JIaGopaToOpHBIN OOBIT: } https:/m.eds
[TpoBeneHne KaueCTBEHHOM 00.ru/00adfo
peaKuu Ha UOH aMMOHUS U 04
W3YYCHUE TPU3HAKOB MX o
MIPOTEKAHUS
IIpakTuyeckas padora Ne 3 19.12
30 [Toryuenne ammuaka, U3y4eHue
€ro CBOMCTB
A3oTHas KucioTa, e€ husnueckue 23.12 bubnuoreka
1 XUMHUYECKHE CBOMCTBA 1HOK
31 https://m.eds
00.ru/00adf3
06
Hcnonp30BaHne HUTPATOB U 26.12
COJIEW aMMOHHS B KA4ECTBE bubmaorexa
MUHEPATBHBIX YIO0OpEHU. HOK
32 XHUMHUYECKOE 3arps3HEHNE hitps://m.eds
. 00.ru/00adf5
OKpY’KaromIen cpeibl 18
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u 13.01 BubnuoTeka
dbocdopnas kuciaora, GusndecKre IIOK
33 1 XHMHYECKHE CBOMCTBA, https://m.eds
MOJTyY€HHE. Buiuucienus no 00.ru/00adf6
VPABHEHUAM XUMUYECKUX PeaKyuil 8a
Hcnoms3oBanue Gpocdaros B 16.01 bubnmoreka
34 Ka4eCcTBE MHHEPAIBHBIX LHOK

ynoOpeHuii. 3arpsi3HeHNne

https://m.eds
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IPUPOIHOH cpenbl pocdaramu.
JlaGopaToOpHBIN OMBIT:
[TpoBeneHne KaueCTBEHHBIX
peakuuii Ha pocdaT-HoH U
U3y4eHHE MTPU3HAKOB UX

00.ru/00adfc
20

POTEKAHUS
Yriepos, pacnpocTpaHeHUE B 20.01 https://m.eds
35 npupojie, Gu3ndecKue u 00.ru/00adfd
XMMHUYECKHE CBOMCTBA 9c
Okcuabl yraepojaa, ux 23.01
¢du3nveckre 1 XUMHYECKHIE
cBoiicTBa. JIabopaTOpHBIN ONEIT: Bubmmoreka
[Tony4enue, cobupanue, LIOK
36 pacro3HaBaHHUE U U3yYeHUe https://m.eds
CBOMCTB YTJIEKHCIIOTO ra3a. 00.ru/00adfe
DKOJIOTUYECKHE TPOBIEMBI, be
CBSI3aHHBIE C OKCHJIOM yTJIepoa
(V)
VYrosbHast KUCHOTA U €€ COJIN. 27.01
. . bubnuoreka
JIaGopaTOpHBIA OMBIT:
I . HOK
37 pOBeJICHHE Ka4eCTBEHHOU htins:fim.eds
peakuuu Ha KapOOHAT -UOH U m
M3y4EHHE TIPU3HAKOB €& 60.
IIPOTEKAHUS. o
IIpakTyeckas padora Ne 4 30.01
38 [Tomyyenne yriiekucioro rasa,
M3yYEHHE €r0 CBOMCTB.
[TepBoHayabHBIE TOHATHUS 00 03.02 bubnuotexa
OpraHMYEeCKUX BEIECTBAX KAK O HOK
39 COCIMHEHUAX YIIIepoaa https://m.eds
00.ru/00ae05
4e
[IpupoaHbIE HCTOUHUKHI 06.02
bubnuorexa
YTJI€BOJOPOAOB (YTOJb,
MPUPOJIHBIN ra3, HeQTh), HOK
40 https://m.eds
IPOAYKTHI MX IIepepaboTKu
00.ru/00ae08
(OeH3uH), X POJIb B OBITY U 0a
IPOMBIIIJICHHOCTH. o
[TonsiTre o OMoNOrNYecKn 10.02 bubnuoreka
BAKHBIX BEIIECTBAX: KUPAX, IHOK
41 Oenkax, yrieBojax — ¥ UX poJu B https://m.eds
KU3HU YETIOBEKA. 00.ru/00ae0b
2
42 Kpemuuii. CoenuHeHns: KpeMHHUS 13.02 bubnuorexa
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B nipupoze. Obuiue
MIPEICTABICHHS 00 OKCHIE
kpemuus (1V) u kpeMHUEBOM
kuciore. JJabopaTopHEI ONBIT:

[IpoBenenne KauecTBEHHOU
peaKIuu Ha CHJIMKAT-UOH U
M3y4eHUE IPU3HAKOB €€

1HOK
https://m.eds
00.ru/00ae0e
18

MPOTEKAHUS.
CHUJIMKATBI, KX MCIIOJIL30BaHUE B 17.02
OBITY, B IPOMBIIIICHHOCTH.
Baxwuelimme cTpouTebHble bubmmoreka
MaTepHuabl: KepaMHKa, CTEKJIO, LIOK
43 LIEMEHT, OETOH, KEIIE300ETOH. https://m.eds
[Ipobnembr 6e30macHOTO 00.ru/00ae10
HCITOJIb30BaHUS CTPOUTEIIbHBIX 3e
MaTepHaJIOB B MIOBCEIHEBHOM
JKU3HH.
IIpakTuyeckasi pa6ora Ne 5. 20.02
44 Pemienne skcniepuMeHTaIBHBIX
3a7a4 1o teme «BaxkHeimme
HEMETaJIBl U UX COCAUHCHHMS
KonTpoubnas padora Ne3 1o 24.02
45 TeMe «BakHelnme HeMEeTalIbl U
WX COSTUHCHHS»
OO01mas xapakTepucTHKa
XAMHYECKHUX DJIEMEHTOB —
MeTaI0B. MeTainuecKkas CBsI3b
1 METaJTHYeCKast Bubmorexa
16 KpHCTannHLIGCKasi pemeéTka. 97 02 ]ri?i//m.eds
dusnyecKkue CBONCTBAa METAJIOB ITps./M.eds
00.ru/00ae12
JIabopaTOpHBIA OIBIT: 78
O3HakoMmIIeHHE ¢ 00pa3LamMu o
METAJIJIOB U CINIABOB, UX
(UBUYECKUMHU CBOWCTBAMH
XuUMHYECKHE CBOMCTBA METAJIIOB., 03.03 bubnuoreka
DNEKTPOXUMHUYECKUH psift HOK
47 HaIpsKEHUN METaJIOB https://m.eds
00.ru/00ae14
b2
OO61mwre criocoOb! TOTyYSHUS 06.03 Butnmorexa
MetaiuioB. CiuiaBel. Buiuucienus LIOK
48 1O YPAGHEHUAM XUMUYECKUX https://m.eds

peaxkyutl, eciu 00UH U3 peazeHmos
codeparcum npumecu

00.ru/00ae14
b2



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

[ToHsiTHE O KOPPO3UU METAILIIOB 10.03 https://m.eds
49 00.ru/00ae15
e8
[llenounbie MeTaIbI https://m.eds
50 00.ru/00ae15
e8
OKcubl U THAPOKCUIBI HATPHUS 13.03
51 u kanuda. IIpumenenue
IICJIOYHBIX METAJIOB U UX
COCJIMHEHU.
IllenoyHO3eMeIbHBIC METAILIBI — 17.03
KaJbLIMH 1 MarHuu Bubamoreka
JIabopaTopHBIH ONEIT: LIOK
52 [IpoBeneHne KaueCTBEHHBIX https://m.eds
peakiuii Ha HOHBI (MarHus, 00.ru/00ae18
KaJIbI[HUs ), OITMCAHKUE TTPH3HAKOB 86
WX MPOTEKAHMS
Bakneiiime coeuHeHUs 20.03 bubnuorexa
KaJbLHs (OKCHI, THAPOKCHUI, HOK
53  comn). https://m.eds
00.ru/00aela
e8
JKécTtkoCcTh BOIBI U CIIOCOOEI €8 24.03 Bubinnoreka
YCTpaHEHUS HOK
54 https://m.eds
00.ru/00aelc
64
IIpakTuyeckas padora Ne 6 27.03 bubnmnoreka
JKécTkocTh BOABI M METOJIBI €& HOK
55 yCTpaHEHHS https://m.eds
00.ru/00aelc
64
Anmromunnii. JlabopaTopHbIit 07.04 Bubnuoreka
onbIT: IIpoBenenue LIOK
56 KAueCTBEHHBIX PEAKLUN HA UOHBI https://m.eds
aJTIOMUHUS, ONKUCAHUE NIPU3HAKOB 00.ru/00aeld
UX [IPOTEKAHUS 86
AmdoTepHbIe CBOMCTBA OKCHIA U 10.04
ruapokcuaa JlabopaTopHsIit bubnnorexa
. HOK
57 S HCCHGHOBaF ne https://m.eds
aM(pOTEepHBIX CBOMCTB 00 ru/00as35
THJIPOKCHU/IA ATFOMUHUS o6
THJIPOKCHU/IA IMHKA
58 Keneso. Beraucnenus mo 14.04

YpaBHCHUAM XUMHUYCCKUX
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peakLui, eciii OAVH U3 PEarcHTOB
JlaH B N30BITKE WU COAEPIKUT
IIPUMECH.

OKCI/II[BI, THUAPOKCUABI U COJIN

xkenesa (1) u xxenesa (1), ux 17.04
COCTaB, CBOMCTBA U IOJyYCHHUE.
JlaGopaTopHBI OIIBIT:
[IpoBeneHme KaUeCTBEHHBIX BubmmoTeka
peakumii Ha nonbl kenesa (1) u LIOK
59 xkenesa (I11), onucanne https://m.eds
IIPU3HAKOB UX NPOTCKAHUS 00.ru/00ae3d
JIaGopaTOpHBIN OIIBIT: e8
IIpoBeneHne KaueCTBEHHBIX
peakuuii Ha MOHBI (IUHKA, MEJIN),
OTMCaHUe MPU3HAKOB UX
MIPOTEKAHUS
IIpakTuyeckasi pa6ora Ne 7. 21.04
60 Pemenue skcriepuMeHTaTbHBIX
3aj1a4 1o teme «BakHelme
METAaJLIbI U UX COCIUHCHUS
61 Brruuciienus MmaccoBoii o 24.04
BBIXO/1a MTPOIYKTa PEaKIIun
KonTpoasnasi padora Ne4 o 28.04
62 Teme «BakHele MeTallIbl U uX
COCTMHCHUS
BemecTBa 1 Marepuaisl B 08.05
MOBCETHEBHOM KU3HU Bubmorexa
yenoBeka.bezomnacHoe HOK
63 https://m.eds
HCITOJIb30BaHNE Beme:CTB u 00.10/00a63f
XUMHUYECKHUX PEAKIIHi B OBITY. 50
[IepBas nomomipb o
XHUMHUUYECKOE 3arpsA3HEHUE 12.05 https://m.eds
64 okpyxaromeii cpensl 00.ru/00ae42
70
Ponp xumuu B pereHnn 15.05 https://m.eds
65 5KOJIOTUYECKUX MPOOIeM 00.ru/00ae42
70
O0001IEHNE U CUCTEMATU3 A 19.05 https://m.eds
66 3HAHUI 00.ru/00ae0d
Oa
67 O00011eHNE U CUCTEMATU3ALIS 22.05
3HAHHI
68 O00011eHNEe U CUCTEMATU3AIMS 9205

3HAHUU
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OBIIEE KOJIMYECTBO YACOB

1O ITPOI'PAMME o8 4 !



