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HHOACHUTEJIBHASA 3ATINCKA

[lporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOTO OOILIero OOpa3oBaHWSl COCTaBlieHA Ha OCHOBE
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTENbHON MpOTrpamMMBl OCHOBHOTO OOIIETO
obpazoBanwms, npeActaBieHHBIX B PI'OC OO0, a Takke Ha OCHOBE (heflepallbHON pabodei MporpaMMBI
BOCTIHTaHUS U C YIETOM KOHIICTIIIUU TPENOoaBaHUs yIeOHOTO mpeaMeTa «XHUMUs» B 00pa3oBaTeNbHBIX
opranuzanusix Poccuiickoit @enepanuu.

IIporpamMma mo xumun Ia&T MPEACTABICHUE O MENsIX, 00IIel cTpaTerud 00ydeHus, BOCIIUTAHUS U
pa3BUTHS OOYYAIOMINXCS CPENCTBAMH YYeOHOTO IpeIMeTa, YCTaHABIMBAET O0s3aTeNIbHOE MPEIMETHOE
collepkaHue, mpeayCMaTprUBaeT paclpeielieHHe ero 1Mo KiaccaM W CTPYKTYPHpPOBAaHHME TIO pa3lienaM U
TeMaM TMPOrpaMMbl IO XHWMHHU, OMNpEIENIeT KOJIUYECTBEHHBIE W KadeCTBEHHBIE XapaKTEPUCTUKU
COZIepKaHus, PEKOMEHYEMYIO IIOCIEN0BATEIbHOCTh M3YYCHHS XMMHU C YYETOM MEXIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBS3€H, JOTHKH Y49eOHOTO IPOIecca, BO3PACTHBIX OCOOEHHOCTEH O0ydarommxcs,
OTIpeieIieT BO3MOXKHOCTH TPEaMeTa ISl peann3anuy TpeOOBaHMA K pe3ynbTaTaM OCBOSHHS OCHOBHOU
o0pa3oBaTenbHONH TPOTrpaMMBl Ha yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS, a TaKke TpeOOBaHUH K
pe3ynpTaTaM OOyYeHHs XMMHHA Ha YpPOBHE IleNied M3ydeHHs TpeAMETa W OCHOBHBIX BHIIOB Yy4eOHO-
MO3HABATENFHON JAESITETFHOCTH 00YYarOIIErocs 0 OCBOSHHUIO YIeOHOTO COIepIKaHusI.

3HaHWE XUMHUHU CIYXUT OCHOBOW s (POPMHUPOBAHHS MHUPOBO33PEHHS OOYYaIOIIETOCs, €ro
MIPEJICTABICHUH O MaTepHalbHOM E€IWHCTBE MHpa, BAXHYIO POJb HIParOT (OpPMHUpPYyEMble XHMHUEH
TIPEJICTABJICHHUS O B3aMMOIIPEBPAIICHUSX SHEPTUN U 00 SBOIIONHY BEIIECTB B MPHUPO/IE, O MYTAX PEIICHUS
TI00ATBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW, SYHEPreTUUIECKON, THINEBOH U
HKOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3JpaBOOXPaHEHHS.

Nzydenune xumun:

CIOCOOCTBYET pealu3alliil BO3MOXHOCTEH JJIsl caMOpa3BUTHS W (DOPMHUPOBAHUS KYJIBTYPHI
JIMYHOCTH, ¢€ 001Iei U (HYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHPOBAHUE MBIIIUICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEH 00yUarOIIMXCsl, HABBIKOB
UX CaMOCTOSITEIbHOMN yqe6H0171 JACATCIIBHOCTH, SKCIICPUMCHTAJIBHBIX W HCCICI0BATCIBCKUX YMGHHﬁ,
HEOOXOUMBIX KaK B IIOBCEIHEBHOM KU3HH, TaK U B IPOPECCUOHAILHOM IEATEIbHOCTH;

3HAKOMHT CO CIEIMU(PHUKON HAYYHOTO MBIIIICHUS, 3aKJIabIBa€T OCHOBBI IIEJIOCTHOTO B3IUIsia Ha
CAUHCTBO NPHUPOAbI M UYCIIOBCKA, ABJIACTCA OTBCTCTBCHHBIM 3J3TallOM B q)OpMI/IpOBaHI/II/I €CTCCTBCHHO-
HAy4YHOU TPaMOTHOCTH O0YyYarOIIMXCS;

croco0cTByeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIIECHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
NPUpPOJIe, K YEIIOBEKY, BHOCUT CBOH BKIIA/I B IKOJIOTHYECKOe 00pa3oBaHe 00yYatOlIHXCsl.

JlaHHbIe HampaBJIeHUs B O0YYCHHHM XMMUU OOCCIICUMBAIOTCS CIEHU(UKON COAepKaHUs yueOHOTro
mpeamMeTa, KOTOpBIﬁ ABJIACTCA MEJArOru4cCKu agariTHpOBaHHBIM OTPAXXCHUEM 62130BOI7I HayKUl XMMHHU Ha
ONpEEeNEHHOM dTalle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OpPUEHTUPOBAaH Ha OCBOCHHE
O6yanOHII/IMI/IC$I CUCTEMBI TI€PBOHAYAJIBHBIX MMOHATHH XHUMHUH, OCHOB HeOpFaHquCKOﬁ XUMHHU H
HEKOTOPLBIX OTACIIBHBIX 3HAYMMBbIX MMOHATHI OpFaHquCKOﬁ XHUMHH.

CTpyKTypa coJepaHus IPOrpaMMBbl TI0 XUMUHU c(POPMUPOBaHA HA OCHOBE CHCTEMHOTO ITOJIX0/1a K
e€ m3ydenunto. ColiepKaHue CKIIAJBIBACTCS U3 CUCTEMBI IMTOHATHI O XHMHUYECKOM JJIEMEHTE U BEIIeCTBE U
CHCTEMBI MOHATUN 0 XUMHIYECKOH peaknnu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI IO MPUHITHITY
MOCJIE0BATENFHOIO Pa3BUTHSI 3HAHUH Ha OCHOBE TEOPETHUYECKHX MPEJICTABICHUH Pa3HOIO YPOBHSL:

— aTOMHO-MOJIEKYISIPHOTO YIEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akona J[. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— YYEHHS O CTPOCHHHU aToMa M XUMHUYECKOH CBA3H;

— IPeACTaBIECHUH 00 ANEKTPOTUTHYECKON JUCCOIHAIINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHHUS PAaCCMATPUBAIOTCS HA OCHOBE AMITMPHUYECKH MOTyUYEHHBIX U OCMBICIIEHHBIX
(hakTOoB, pa3BUBAIOTCS MTOCIIEIOBATEIILHO OT OJIHOTO YPOBHS K APYTOMY, BBITONHSISI PYHKIMH OOBSICHEHUSI



U TIPOTHO3MPOBAHHUS CBOMCTB, CTPOEHUS M BO3MOYKHOCTEH MPAaKTHUYECKOTO NMPUMEHEHHS U IOJIyYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHMEe MPOrpaMMbl 10 XUMHH CHOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XMMUYECKOM
COCTaBJIAIONIEH HayyHOH KapTHHBI MUpa B JOTHKE €€ CUCTEMHOM NMPHUPO/bI, IEHHOCTHOI'O OTHOIIEHUS K
HayYyHOMY 3HaHHUIO U METOJ]aM MTO3HaHMs B HayKe. V3yueHne XuMum MpouCXOANT C IPUBICUEHUEM 3HAHUN
U3 paHee U3yUYCHHBIX YUeOHBIX mpeameToB: «Okpyskatomuii Mup», «buomorus. 5-7 xnaccel» n «Pusuka.
7 xnaccey.

[Tpu u3ydeHnn XUMHUH TPOUCXOAUT (HPOPMUPOBAHUE 3HAHUN OCHOB XMUMHYECKOIM HAYKH KaK 00JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTHUECKOM NeATENbHOCTH YeJI0BEeKa U KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpHbL. 3a/1a4a y4eOHOTO peIMETa COCTOUT B (JOPMUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUN
— BaXHEWIIUX (PAKTOB, MOHATHH, 3aKOHOB W TEOPETHYECKMX MOJOKEHUH, AOCTYMHBIX O000OIEHHH
MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIKa HayKd, B MPHOOMICHWH K HAYYHBIM METOJaM TO3HAHHS MPH
W3y4YCHHUH BEUIECTB M XMMUYECKUX PEAKIUH, B (OPMUPOBAHNY U pa3BUTHH MIO3HABATEIBHBIX YMEHUH U HX
NPUMEHEHUH B Y4eOHO-IT03HABATEIILHON U Y4eOHO-HCCIIE0BATEIHCKON AEATENLHOCTH, OCBOCHUH MPABHII
Oe3omacHOro oOpalIeHus ¢ BEIECTBAMHU B TOBCETHEBHOM YKHU3HU.

[Tpu n3ydeHNH XUMHU Ha YPOBHE OCHOBHOTO 00OIIETO 00pa3oBaHus BaKHOE 3HAYCHUE MIPUOOpEIH
TaKue LeNH, Kak:

— (QopMHpOBaHWE WHTEIUIEKTYaIbHO PAa3BUTONH IJMYHOCTH, TOTOBOM K CcamMo00pa30BaHMIO,
COTPYTHUYECTBY, CAMOCTOSITEIIEHOMY TPHHITHIO DEUICHHA, CIIOCOOHOW aJanTHpOBaThCi K OBICTPO
MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HampaBICHHOCTb OOYYeHHUS Ha CHCTEMaTH4ecKoe TNpUOOIIeHHEe o0ydaromuxcs K
CaMOCTOSITETIbHOM TMO3HABATENbHOW JESTENbHOCTH, HAyYHBIM METOJaM IO3HaHUS, (OPMHUPYIOIINM
MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XHMUWY;

— o0ecrnieueHue  YCIIOBHH, CIOCOOCTBYIOIIMX TMPUOOPETEHUIO OOYYarONIMMHCS  OTIBITA
pa3HOOOpa3HO JEATENBHOCTH, TMO3HAHWS H CaMOTO3HAHWS, KIIFOYEBBIX HABHIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHNE JIJIS PA3TIMYHBIX BUIOB ACATEIHHOCTH,

— (dopmupoBanue obmiel QyHKIMOHATBHOW M €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHUCIE
YMEHHMI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIEr0 MUPA, UCIIOb3Ys 3HAHUS U OIBIT, TOJyYEHHBIE
NpH U3YyYCHUM XUMHUH, MPUMEHATh MX IPH PELICHUH MPOOJEM B IMOBCEAHEBHOH XH3HU U TPYIOBOMH
JIeSITeIbHOCTH;

— ¢opmMupoBaHHe y O0OYyYaOIIUXCA TYMAaHUCTHYECKHUX OTHOINEHWH, ITOHMMAaHUS IIEHHOCTH
XUMHYECKHUX 3HAHWUHU U BBIPAOOTKU SKOJIOTUYECKH IIEJIeCO00Pa3HOT0 MOBENEHUS B OBITY W TPYIOBOH
JIEATEIBHOCTH B LIETISIX COXPAHEHUS CBOETO 3/10POBbsI U OKPY>KAIOIIECH MPUPOAHON CPENbI;

— pa3BUTHE MOTHBAaLMH K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHsI OOIIEYETIOBEYECKUX IEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOQHIsS H
HaINpPaBJICHHOCTH JIaJIbHEHIIIETO 00yUeHHS.

OOmiee 4McIO YacoB, OTBEAEHHBIX JUISI W3YYEHHS XHMHH Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBuseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJelnto), B 9 kiacce — 68 yacos (2
yaca B HEJIEIO).



COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayanbHble XUMHYECKHE MOHATUS

IIpenmer xumuu. Ponb XuMuM B JKM3HU 4YejOBeKa. XUMUS B cUCTeMe HayK. Tena M BellecTsa.
Ou3nvecKre CBOWCTBA BEIIECTB. ATperarHoe COCTOSHHE BemiecTB. [loHSATHE 0 MeTogax TMO3HAHUS B
xuMun. UncTeie BemecTBa U cMech. CIocoObI pa3iesieHus: CMeceit.

ATOMBI W MOJIEKYJIbl. XUMHUYeCKUe 3eMeHThl. CHMBOJBI XUMHUYECKHX AJIeMeHTOB. IIpocTeie n
CJIOKHBIE BEIIECTBa. ATOMHO-MOJICKYJISIPHOE yUeHHeE.

Xumugeckast popMyia. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH IIOCTOSTHCTBA COCTaBa
BemiecTB. OTHocWTenbHass aTtoMmHas Macca. OTHOCHTENbHas MOJIEKyJsipHass Macca. MaccoBas 1o
XUMHYECKOTO 3JIEMEHTa B COEIMHEHUH.

KonuuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBSI3p KOJIMYECTBA, MacChl U 4HUCIA
CTPYKTYPHBIX €IUHUI] BenlecTBa. PacuéTeI 1o opMynaM XUMUYIECKIX COSIMHEHUH.

Ousnveckre ¥ XUMUYECKHE SIBICHUS. XUMHUYECKasl peakius U e€ MpHU3HAKW. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XWMHUYeCKHe YypaBHeHHA. Kiaccnbukanus XWMHYECKHX peakiuil (CoequmHeHus,
pa3JoXeHHs, 3aMeIIeHNs, OOMeHa).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XUMHUYECKOH MOCYAOH, MpaBuiIaMu padOTHI B Ta00OPaTOpHUy U IpuEMamMu oOpaIieHus
C IabopaTopHBIM 000pyHOBaHHEM, W3y4Y€HHE W ONHCaHHWEe (PU3UYECKHX CBOHCTB 0OpasloB
HEOPraHWYEeCKNX BEIECTB, HAOMIOIeHNe (Pr3ndecKuX (TTaBIIEHUE BOCKA, TAsTHHE JIb/Ia, pACTHPAHHE caxapa
B CTYIIKE, KHIIEHWE M KOHJEHCAIHS BOABI) M XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHHE MEIHOMN
MIPOBOJIOKH, B3aUMOJICHCTBHE MeNa C KHUCJIOTOW) SIBICGHWH, HAONIONEHWE W ONHCaHWE NPU3HAKOB
MPOTEKAHUSI XUMUYECKUX Peakiuid (pa3IoKeHHE caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C XJIOPUIOM
Gapusi, paznoxenue ruaporcuaa meau (1) mpu HarpeBanuu, B3aUMOICHCTBHE JKelie3a C PACTBOPOM COJIH
menu (1), u3ydenne cocoOoB pazeneHus cMecei: ¢ MOMOIIBI0 MarHuTa, QUILTPOBaHNE, BhIIIAPUBAHME,
JUCTWUISIIHAS, XpoMaTorpadus, MPOBEICHUE OYMCTKH TOBAPCHHON COJIM, HAOJIOJICHUE W OIUCAHHC
pPE3YIbTAaTOB MPOBEACHUS ONBITA, WLTIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MACChI, CO3JaHUE MOJIEiei
MOJIEKYJT (IIapOCTEPKHEBBIX).

Bazkneiimue npeacTaBuTe Il HEOPTaHNYECKUX BeleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — aieMeHT U IpocToe BemecTBo. Haxoxaenue
KHCJIOpOJIa B IpUpoJie, PU3HUYecKre U XUMUYECKUe cBoiicTBa (peakimu ropenust). Oxcunel. [Ipumenenue
kuciaopoga. CrocoObl TOJMYYeHHMsS KHUCIIOpOJa B JIaOOpaTopud W MPOMBIIUIEHHOCTH. KpyroBopot
Kuciiopoza B mpupojie. O30H — ajuIoTpoITHAsS MOAU(PUKAIINS KHCIOPOa.

TemoBoit  3pdeKT XUMHUECKOW peakiud, TEPMOXUMHYECKHE YpaBHEHHS, 9JK30- H
SHIOTEPMUYECKHAE PEAKITMU. TOIUIMBO: yroiib U METaH. 3arps3HeHHe BO3IyXa, YCWICHHE MapHUKOBOTO
3 dexra, pa3pyieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT M mpocTtoe BemiecTBo. HaxokaeHwe Bojopoja B Mpupoje, pU3NYECKHe U
XUMUYECKHE CBONCTBA, IPUMEHEHHE, CITOCOORI MOTydeHus. KHUCI0Th U comnm.

Momnsipablit 00BEM Ta30B. PacuéThl M0 XMMHUYECKUM YpaBHEHUSM.

®dusnyeckue cBOCTBA BOJIbl. Boia kak pactBoputenb. PactBopbl. HacklllieHHbIE Y HEHACHIIIIEHHbBIE
pactBopbl. PacTBOpMMOCTH BEIECTB B Bojie. MaccoBasi J10Jisl BEIIECTBA B paCTBOpE. XMUMHUUECKHE CBONCTBA
BoAbl. OcHOBaHuA. Poib pacTBOpOB B MpHpoAe U B KU3HU 4enoBeka. KpyroBopoT BoAbl B MPUPOJE.
3arpsi3HeHue NpUPOIHBIX BoA. OXpaHa U OUYHUCTKA MPUPOTHBIX BOJ.

Knaccudukamuss  HeopraHmdeckux  coeamHeHuil.  Oxcuapl.  Kmaccudukanuss — OKCHIOB:
coyieo0Opa3yromue (OCHOBHEIE, KUCIIOTHEIE, aM(OTepHBIC) U HecoaeoOpasyromire. HoMeHKIaTypa OKCHIOB.
dusnueckre U XUMUIECKUE CBOMCTBAa OKCHIOB. [lomyueHre oKCrUIoB.

OcHoBanus. Kimaccugukanus ocHOBaHMIA: MIETOYN U HEPACTBOPUMBIE OCHOBaHUsA. HomeHknaTypa
ocHoBaHUH. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lonydyeHre ocHOBaHUI.



Kucnotel. Kiaccudukanus kucnot. Homenknarypa kucnor. @u3ndeckne 1 XUMUYECKUE CBOWCTBA
kucnot. Psa akrusHoctu metasuioB H. H. bekerosa. [lonyuenne kucior.

Comnu. Homenknatypa coneil. @usndeckue 1 XMUMU4YecKle cBOMCTBa conell. [lonydenue conen.

['eneTnueckast CBSI3b MKy KJIaCCAMHU HEOPTAHUYECKUX COCTUHCHUI.

Xumuueckuii IKcnepumenn .

KaueCTBCHHOE OIPENICIICHUE COJICPKAHUS KHUCJIOpOJa B BO3MyXe, IMOIy4YeHHE, COOUpaHUE,
pacro3HaBaHUE M U3yUCHUE CBOMCTB KUCIOPO/ia, HAOJI0CHHE B3aUMOICHCTBHS BEIIECTB C KUCIOPOIOM U
YCIIOBUSI BOBHMKHOBEHUSI M MPEKpAIICHHUS TOPCHUs (M0Kapa), 0O3HAKOMJICHHE C O0pa3ilaMu OKCHJIOB U
OTHMCaHUE MX CBOWCTB, MOJyYeHHE, COOUpaHUE, PacIiO3HABAHUE U U3yUCHHUE CBOMCTB BOJIOPOa (TOpEHUE),
B3auMojelicTBue Bojopoma ¢ okcugom wMeau (ll) (BO3MOXHO HCHONB30BaHUE BHICOMATEPHUAIIOB),
HaOoIcHHEe 00pa3IoB BEIIECTB KOJMYECTBOM | MOJIb, HMCCIEAOBaHUE OCOOCHHOCTEH pPacTBOPEHUS
BEILIECTB C PA3JIUYHON PaCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM JOJIeH
pacTBOPEHHOTO BEILIECTBA, B3aUMOJIEHCTBHE BOABI C MeTajulaMU (HAaTpUEM U KajbIeM) (BO3MOXHO
WCIOJIb30BaHUE BHJICOMATEPUAIIOB), HCCICIOBAHHUE OOpA3lOB HEOPraHUYECKUX BEIISCTB Pa3IUUHBIX
KJIACCOB, HAOJIOZICHHE W3MCHEHHUS OKPAaCKW WHIMKATOPOB B PAacTBOpaxX KHCJIOT U INEI0YCH, W3ydeHUe
B3aumMoericTBus okcuaa Meau (Il) ¢ pacTBOpoM cCepHOU KHUCIIOTBI, KHUCJIOT ¢ METa/llaMH, peaKIui
HEUTpaIU3aIiy, IMOJYYCHHE HEpPaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOIO MeTajia APYTUM U3
pacTBOpa COJIM, PEUICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMme «BakHeimue KIacChl HeOPTaHUIECKUX
COEJTMHEHUI.

IHepuonuyecknii 3axkoH u Ilepumoamyeckasi cucremMa xumMuuyeckux 3Jiementos /[l M.
Menpaeneea. CrpoeHne aromMoB. XuMu4Yeckass CBsi3b. OKHCIHUTEIbLHO-BOCCTAHOBHUTEIbHBIE
peakuumn

[lepBble MOMBITKK KIACCU(PUKAIMN XUMHUYECKHX dJeMeHTOB. [loHsATHE O Trpymmax CXOIHBIX
3JIEMEHTOB (IIEI0YHbIE U MIEeT0YHO3eMEeTbHbIE METAIIJIbI, TAIOTE€HbI, HTHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPHIE
00pa3yroT aM()OTepHBIE OKCHIIBI U THIPOKCHIIBI.

[lepunonuueckuid 3akoH. [lepuonuueckas cuctema xumuueckux sneMeHtoB [. M. Menneneesa.
Kopotkonepuognas u mmaHONIEproAHas (GopMbl [leproanueckoil CHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
U. Menneneesa. [lepuoasl u rpynnsl. Ousnueckuil CMBICI HOPSIKOBOTO HOMEPA, HOMEPOB MEPUOIA U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromsl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obosouek aromoB mepBbix 20 xummudeckux dnmeMmeHToB [lepmommueckoit cucremsl JI. . MeHneneesa.
XapakTepucTuka XHMHYECKOrO 3JIEMEHTa Mo ero mnojoxkenuro B Ilepuogmueckoit cucreme . U.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMsI paJuyca aTOMOB XUMHYECKUX OJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rPyIIaM U IEPHOJaM.

3nauenue Ilepuomnueckoro 3akoHa u Ilepuoauueckoil CHUCTEMbl XUMHUYECKHX JJIEMEHTOB ISt
pa3BuTHUS HayKu U npakTuku. J. V1. MenneneeB — y4€HbIN U rpa)IaHUH.

Xumudeckas cBsi3b. KoBasieHTHast (TIOJSpHAs W HEMOJSIPHAs) CBSA3b. DJEKTPOOTPUIATEIEHOCTh
XUMUYECKUX 3JIEMEHTOB. VIOHHas CBSI3b.

Creneap oxucieHus. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE peakmuh. [Iporecchl OKWCICHUS U
BoccTaHOBJICHHSI. OKUCIIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKchepumenm:

M3ydeHre 00pasIoB BEIECTB METAUIOB M HEMETAUIOB, B3aMMOJCHCTBHE THAPOKCHIA ITUHKA C
pacTBOpaMH KHCJIOT U IIeJouYeid, NPOBEICHUE OIBITOB, WIIIOCTPUPYIONIUX MPUMEPHI OKUCIUTEIILHO-
BOCCTaHOBHUTEIBHBIX peakiuil (rOpeHue, PeakIny Pa3IoKEHNs, COSTUHEHUS).

Mesicnpeomemnvle ceazu

Peanmzamus MeXIpeaMETHBIX CBSI3€H NMPU M3YYCHWH XHMHHU B § KIIACCE OCYIIECTBISIETCS Yepes
WCIIOJIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHATHH, TaK W MOHATHH, SBISIONUXCI CHCTEMHBIMU
JUIS1 OTJENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.



OO0m11e ecTeCTBEHHO-HAYYHBIE IOHATHUS: HAYYHBIH (DaKT, THUIIOTE3a, TEOPHS, 3aKOH, aHAIIN3, CHHTE3,
KJaccu(UKalys, MePHOANYHOCTh, HAOIOACHUE, DKCIIEPUMEHT, MOAEIMPOBaHUE, M3MEPEHHE, MOJEINb,
SIBIICHUE.

®uzuka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, HU30TOIBI, paAHOaKTUBHOCTb,
MOJIEKyJa, DJICKTPUYECKUI 3apsii, BEIIeCTBO, TeNo, 00bEM, arperaTHOe COCTOSIHME BEIEeCcTBa, ras,
¢du3nuecKue BEMYHHBI, €TUHULIBI U3MEPEHHS, KOCMOC, MIaHeThl, 3BE3/1b1, CoHIIE.

Buonorus: porocunTes, npixanue, buocdepa.

I'eorpadusi: atmocdepa, rumpocdepa, MuUHepasbl, TOpPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHYecKas peaKkuusi

Ilepnomgnueckuii 3akoH. Ilepuonndeckas cucrema xumuueckux snemeHtoB JI. M. Menpaeneesa.
CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB XHMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEpPUOOB, KalMs, KajJblMsl M HUX COEIWHEHHUM B COOTBETCTBHUM C IIOJIO)KEHHUEM D3JEMEHTOB B
[Tepuoauueckoil cUCTEME U CTPOEHUEM UX ATOMOB.

CrtpoeHue BemiecTBa: BUIbl XMMUYECKOW CBSI3U. THIBI KPUCTAIUIMUECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU U BUAA XUMUYECKOH CBSI3H.

Knaccudpukanms u HOMEHKJIATypa HEOPTaHHMUYECKMX BEIIECTB. XMMHUYECKHE CBOWCTBA BEILECTB,
OTHOCSIIIKXCS K pa3IMYHBIM KJIacCaM HEOPTaHWYECKUX COeIMHEHUM, TeHeTHYECKas CBA3b HEOPTaHUIECKHUX
BEIIECTB.

Knaccudukammss XMMHYECKHX peakIuid 10 pPa3IWYHBIM TpH3HAKaM (110 YHCIYy W COCTaBy
YYacTBYIOIIUX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3()(eKTy, M0 HM3MEHEHHWIO CTETeHEeW OKWCIICHUS
XUMHYECKHAX 3JIEMEHTOB, 110 OOpaTHMMOCTH, MO YYaCTHIO KaTajam3aTopa). JK30- W DHIOTEPMHUYECKHE
peaxium, TEPMOXUMHUIECKHIE YPABHEHMSI.

[onsiTre o ckopocTn XUMHUYecKoi peakiun. [loHsaTHE 00 00paTUMBIX N HEOOPATHUMBIX XUMUYECKIX
peakiusix. [loHsATHE O TOMOTEHHBIX M TETEPOreHHBIX peakiusax. [loHsTne o kartamuze. IloHsTHE O
XUMHYECKOM paBHOBecuH. (DakTOpbI, BIHMAIOIIME HAa CKOPOCTh XWMHUYECKOH PEaKIMH M TIOJ0KCHHE
XUMHYECKOTO PABHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUHM,  JJIEKTPOHHBIH  OajmaHC  OKHCIUTEIhHO-
BOCCTaHOBUTENHHOU peakiy. CoCcTaBlIeHHE ypaBHEHUIH OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIHN C
WCTIONb30BaHUEM METO/Ia IEKTPOHHOTO OaaHca.

Teopust 3IEKTPOTUTHIESCKON TUCCOIUAINH. DICKTPOIUTHI M HENEKTPOIUTH. KaTnoHbI, aHWOHBI.
MexaHU3M TUCCONMAIUY BEIIECTB C PAa3IMYHBIMU BUIaMU XUMHUYECKOW CBs3U. CTETeHb TUCCOIHAIIHH.
CunbHBIE U c1a0ble 3JEKTPOJIHTHL.

Peakuun uMOHHOTO OOMEHAa. YCJOBUS NPOTEKAHUS PEAaKUMil HOHHOTO OOMEHa, NOJHbBIE H
COKpalI€HHBIE HMOHHBIE YypaBHEHMs peakuui. CBoHCTBa KHCJIOT, OCHOBAaHHMH M COJEH B CBETE
NpeACTaBICHUH 00 MEKTpOIUTHYECKON nucconmanuy. KadecTBeHHbIe peakuuu Ha HOHBL. [loHsATHE O
TUAPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMIJIEHHE C MOJIEISIMA KPUCTAIUTMYECKUX PEIIETOK HEOPTaHWYECKNX BEIIECTB — METAIJIOB U
HeMmeTaioB (TpaduTa W amMmasa), CIIOKHBIX BEHIECTB (XJIOpHIIA HATPHsI), UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH  XHMHYECKOW pEaKIuh OT BO3ACUCTBUSA  pasNUYHBIX  (aKTOPOB, HCCIEIOBAHUE
3IEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECCA AUCCOIMAIINN KUCIIOT, IIEI04el 1 COTell (BO3MOXKHO
WCIIOJIb30BaHNE BUAEO MaTepUANIOB), MPOBEACHNE OMBITOB, WUTFOCTPUPYIOMIMX IMPHU3HAKK IMPOTEKAHUS
peaknmii MOHHOTO oOMeHa (0Opa3oBaHHME OcangKa, BBIIEICHHE Ta3a, 0Opa3oBaHWE BOJBI), OTBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX peakuuii (ropeHue, peakinu
pas3ioXeHHs, COEAMHEHWS), paclo3HaBaHWE HEOPTaHHMYECKHWX BEIIECTB C MOMOINBI0 KadeCTBEHHBIX
peaxiuii Ha MOHBI, pelIeHNe HKCIIEPUMEHTAIBHBIX 3a7a4.

HemeTanbl M uX coequHeHUs!



OOmast xapakTepucTUKa ragoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIC CTENCHU
okucnenus. CTpoeHne 1 pU3nYecKre CBOMCTBA MPOCTHIX BEIECTB — FAJIOTEHOB. XUMUYECKHE CBOICTBA Ha
npuMmepe xyopa (B3auMOAEHCTBHE C MeTaslaMH, HeMeTallaMH, mieodamu). XsopoBoaopon. ComsHas
KHCJIOTa, XMMHUYECKHE CBOWCTBa, TONydYeHHe, MpuMeHeHue. J[eHcTBHe Xjiopa W XJIOpOBOAOpOIA Ha
OpraHu3M uelioBeka. BaskHeie XJIOpuasl U UX HaXOKACHUE B IPUPOJIE.

OO6mas xapakrepuctika 3eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
crenieHH okucieHus. CTpoeHue W (puU3MYECKHE CBOWCTBA MPOCTBIX BEIIECTB — KHCIOPOJA W CEPBI.
AnnotponHbsie MOJU(PHUKALNT KHCIOPOAa U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOJOPOA, CTPOCHHE,
¢du3nueckue 1 XUMHUYECKUE CBOWCTBA. OKCHIABI CEphbl KaK MPeACTaBUTENN KHCIOTHBIX OKcuaoB. CepHas
KHACNOTa, (U3MYeCKHe W XHMUYeCKHe CBOWCTBa (0O0IIMEe Kak MpeAcTaBUTENsl Kiacca KHUCIOT |
cnenuguieckue). XUMHUYECKUE PEaKIUH, JeKallde B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOIydeHHs
cepHoii kucnothl. [Ipumenenue cepHoil kuciaoThl. CoONHM CEpPHOW KHCIOTHI, KaueCTBEHHAs peakmus Ha
cynbdar-uoH. Haxoxaenue cepsl U €€ COeIMHEHUH B MPUPOAE. XUMHUYECKOE 3arpsI3HEHUE OKPYKAFOILEH
Cpellbl COeIMHEHUSIMH Ccepbl (KUCIIOTHBIE JOKAM, 3arps3HEHUE BO3JyXa U BOAOEMOB), CHOCOOBI €ro
NPEOTBPAIICHUS.

OO0mmas xapakrepucTuka 3neMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIC
CTCTIEHN OKHCICHUS. A30T, pachpocTpaHEHHE B TNPHUpoJE, (U3MUECKHE M XUMHYECKHE CBOMCTBA.
KpyroBopor azora B mnpupoje. AMMHUAK, ero (U3MUECKHE M XUMHUYECKHE CBOMCTBA, MOJyYeHHE U
npumenenue. Conn aMMOHHMS, MX (U3UYECKHUE W XMMHUYECKHE CBOWCTBA, MpuUMeHeHHe. KauecTBeHHas
peaknus Ha WOHBI aMMOHHsI. A30THasl KHCJOTa, e€ MmoiydeHue, (Qu3ndeckue M XMMHUYECKHE CBOMCTBA
(oOmme kak MpencTaBUTENs Kiacca KUCIOT W crernuduueckne). Vcmomp3oBaHNEe HUTPATOB W COJEH
aMMOHHMSI B KaueCTBE MMHEPAIbHBIX yHOOpeHHH. XHMHUYECKOE 3arpsa3HEHHE OKpY’Karolled cpezbl
COCIMHEHMSIMU a30Ta (KHCJIOTHBIE MOXKIOHM, 3arps3HEHHE BO3AyXa, HO4YBBI U BomoémoB). docdop,
aiotponHele Moaudukamu docdopa, ¢puznueckue U xumudeckue coiicrsa. Okcua ¢docdopa (V) u
docopHas kuciora, pusndeckue U XMMHUYECKUE CBOWCTBa, moiydeHue. Mcrnons3oBanue ¢ocdaros B
Ka4eCTBE MUHEPAIBHBIX yI0OPEHHH.

OObmas xapakrepuctika 311eMeHToB |V A-rpynmbel. OcoOeHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
CTETICH! OKHCJIEHUS. YTIIEPOJ, aJLIOTPOIHbIE MOANDHUKALIMY, PACIPOCTPAHEHHE B IPUPOIE, HU3UIECKUE
U XUMHUYECKHe cBoicTBa. AncopOuus. Kpyrosopor yrieponma B mpupone. Okcuapl yriaepona, HX
¢u3nuecKkue U XMMUYECKHE CBOWCTBA, IEHCTBUE HA KMBBIE OPraHU3MBI, MOJTyYE€HHE M IPUMEHEHHE.
DKoJOruYecKre Mpo0JIeMbl, CBSI3aHHBIE ¢ OKcHIOM yriiepona (1V), rumoresa rio0anbHOTO MOTETUIEHUS
KJIMMaTa, TApHUKOBBIN 3 eKT. YTronbHas KUCJIOTa U €€ oM, UX (PU3NUECKHEe U XUMHUYECKHE CBOICTBA,
nojy4yeHue u npuMeHeHune. KauecTBeHHas peakiusi Ha KapOOHaT-HOHBI. Vcnonp3oBaHue KapOOHATOB B
OBITY, MEAULIMHE, TIPOMBILIICHHOCTH M CEJILCKOM XO035HCTBE.

[lepBoHayanpHBIE TOHATHS 00 OPraHMYECKUX BELIECTBAX Kak O COSAMHEHHAX yriiepoaa (MeTaH,
9TaH, 3TUIEH, alleTUIICH, 3TaHOJI, TIMLEPUH, YKCYCHasl Kucyora). [IpupoaHbie MCTOUHUKH YTIeBOAOPOIOB
(yromp, npupogHBI ra3, HE(PTh), MPOAYKTH HX IMepepadoTku (OEH3WH), MX poJib B OBITY H
npoMmblieHHOCTH. [loHATHE 0 GMONOTHYecKH BaXKHBIX BEIIECTBAX: KHpax, Oenkax, yriaeBojax — M UX
POJIM B )KM3HU UYesioBeKa. MaTepualibHOe €JUHCTBO OPraHMYECKUX M HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usndeckne M XUMHUYECKHE CBOWCTBA, MONydyeHHe W npuMmeHeHune. CoerHeHUs
KpeMmHHs B mpupoae. O6mue npenctaBienns 06 oxcuse kpemuus (1V) u kpemuaneBoi kucinore. CHITUKATHI,
WX UCIIOJIb30BaHHE B OBbITY, B MPOMBINUICHHOCTH. BakHeHIe CcTpoWTebHbIE MaTepUalbl: KepaMuKa,
CTEKJI0, IIEMEHT, OeTOoH, keme300eToH. I[IpoGiieMbl 0€30MacHOTO HWCIONMB30BAHUS CTPOUTEIBHBIX
MaTepHajoB B IIOBCETHEBHON KI3HH.

Xumuueckuii Ikcnepumenn:

u3yyeHue oOpa3lloB HEOPraHWYECKUX BEILECTB, CBOWCTB COJSIHOM KHUCIOTHI, IPOBEIEHHE
KayeCTBEHHbIX peakIUid Ha XJIOPUI-UOHbl U HAOJIOAEHUE IPU3HAKOB HUX IIPOTEKAHMsS, OIIBITH,
oTpaxaromue (HU3MYECKHe W XHMHUYCCKHE CBOWCTBAa TaJIOTEHOB M HUX COCOUHEHHH (BO3MOXKHO
WCITOJIb30BAaHUE  BHUJICOMATEPHANIOB), O3HAKOMJICHHE ¢ oO0pa3laMyd  XJOpPHAOB  (TaJIOTCHHIOR),
03HAKOMJIEHHE C 00pa3laMu Cepbl U €€ COeTUHEHUsIMU (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEpUAIIOB),



HaAOJIO/ICHUE TIpoIlecca OOYIIIMBaHUS caxapa IOJ JCWCTBUEM KOHIICHTPUPOBAHHOW CEPHOUM KHUCIIOTHI,
W3YyYCHUE XUMUYCCKUX CBOMCTB pa30aBICHHON CEpHON KHUCIOTHI, TPOBEJCHUE KAaUECTBCHHON PeaKIuy Ha
cynb(haT-uoH U HAOJI0ICHUE TIPU3HAKA e€ IPOTCKaHMsI, 03HAKOMJICHUE C (PH3UYECKUMU CBOMCTBaMH a30Ta,
dochopa u ux coeauHEHUH (BO3MOXKHO HCIOJIH30BAHHE BHCOMATECPHAIIOB), 0oOpa3laMu a30THBIX U
dochopHbIX ymoOpeHuid, MoyiyueHue, coOWpaHue, paclo3HABaHUE W HM3YyYCHHE CBOWCTB aMMHaKa,
MPOBE/ICHHE KAaYCCTBCHHBIX PEAKIMii HAa HMOH aMMOHHUsA M (ocdaT-WOH U H3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCWCTBUE KOHICHTPUPOBAHHOW a30THOM KHCIOTHI C MEIbl0  (BO3MOXKHO
WCIIOJb30BaHUE BHJICOMATEPHUAIIOB), U3yUeHUE MOJeNel KPUCTAUIMYECKUX PEmETOK anMmasa, rpadura,
¢yiepeHa, 03HaAKOMJICHHE C MTPOIIECCOM aJICOPOLIMN PACTBOPEHHBIX BEIICCTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJy4YeHHe, COOUpaHue, Paclio3HaBaHUE U U3YYCHUE CBOKCTB YIIJICKHCIIOTO
rasa, IpOBEJICHUE KAYSCTBCHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-MOHBI M WU3YYCHHUE MPHU3HAKOB HX
MPOTCKaHUS,  O3HAKOMIICHHE C  TOPOAYKIUEH  CHJIMKATHOM  MPOMBIIUICHHOCTH,  pEIICHHE
9KCIEPUMEHTANBHBIX 33]1a4 10 TeMe «BajkHeiire HeMeTaIbl ¥ KX COCTUHCHUS.

MeTajiibl U MX COETHHEHUSI

OO01mas XxapakTepUCTUKAa XMMHUYSCKUX 3JICMCHTOB — META/UIOB HA OCHOBAaHMM MX IOJIOKEHUS B
[Tepuonuueckoit cucteme xumudeckux sneMeHToB Jl. M. MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTaJuIoB. MeTayuinueckasi CBA3b U METALTNYCCKAsl KPUCTAITMYECKAs pEIIETKA. DIEKTPOXUMHUECKUH Psizt
HanpsDKeHUH MeTayuioB. Pu3nyeckne M XUMHYECKHE CBOWCTBA MeTauioB. OOmIMe croco0bl MOTydeHHs
MeTaJIoB. [ToHATHE 0 KOPPO3UH METAJIIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTallb,
YyT'yH, TIOPATFOMHHUN, OPOH3a) M UX MPUMEHEHUE B OBITY M MPOMBIIIIJICHHOCTH.

[lemounble MeTaybl: monoxeHue B llepuogumyeckoil crucreMe Xxumuueckux snemeHTto [, U.
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOXJeHUE B mpupoae. OPu3nveckne u XMMUYECKHe CBOHCTBa (Ha
npuMepe HaTpus U Kanus). OKCHJIBI U TUAPOKCUIBI HATpHA U Kanusd. [ [puMeHeHne menouyHbIX METaIOB U
UX COEIUHEHUN.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHWM W Kalblui: mojoxeHwe B Ilepuomuueckoit cucreme
xummuaeckux 3nmemeHToB [1. M. MenzaeneeBa, CTpOeHHE UX aTOMOB, HAaXOXIeHUE B Tipupojie. Dusndeckue
Y XUMHUYECKHE CBOMCTBA MarHus 1 KalbIus. BaxkHeilie coeIMHeHNs KalbIus (OKCH]T, THIIPOKCH/I, COJIH).
JKécTrocTh BOABI M CITOCOOKI €€ yCTpaHEeHHUSI.

Amomunuii: nonoxenue B [lepuoanyeckoil cucreMe xumuueckux sneMeHToB [. . Menneneesa,
CTpOEHHE aToMa, HaXOXKACHUE B Mpupoie. Du3ndeckue 1 XMMUIeCKIe CBOWCTBA AFOMUHNSA. AM(OTEpHBIC
CBOICTBA OKCH/Ia U TUAPOKCHU/IA AITFOMHUHUS.

Kenezo: nonoxenue B Ilepmoanueckoit cucreme xumuueckux sneMmeHtoB Jl. M. Menaeneesa,
CTpOEHHE aToMa, HaxXxOxJeHue B mpuponae. dum3mueckne W XUMHUYECKHE CBOICTBa keneza. OKCHipl,
ruapokcubl u conu xkenesa (1) u xenesa (111), ux cocras, cBOWCTBA U MOTyYeHUE.

Xumuueckuii Ikcnepumenm:

O03HAKOMIIEHHE C 00pa3llaMd METAJUIOB M CIUIABOB, MX (DU3MUYECKUMHU CBOWCTBAMH, H3yUEHHUE
pe3yIbTaTOB KOPPO3WU METAJUIOB (BO3MOXHO HCIOJB30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJA KaIbIUS W HATPUSA C BOJOHM (BO3MOXXHO HCIOJIH30BAHHE BHJIEOMATEPHUAJIOB),
UCCIICJIOBAHNE CBOWCTB JKECTKOM BOJABI, IIpoOllecCa TOPSHHS IKelle3a B KHUCIOpoae (BO3MOXKHO
WCITOJIb30BAaHUE BUICOMATEPHAJIOB), TPU3HAKOB MPOTEKAHUS KAa4eCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus,
KaJIBIIHSI, TFOMUHUS, HKa, xene3a (1) u xenesa (111), menu (1), HaGnrogeHwe u onmucaHue MPOIECCOB
OKpaIIMBaHUS IJIAMEHN HOHAMY HATPHS, KKl ¥ KaIbITHs (BO3MOXHO MCTIOIL30BaHNE BHICOMATEPHAIIOB),
uccienoBanne aM(OTEPHBIX CBOWCTB THAPOKCHIA QIIOMHHHS W THIPOKCHIA IIMHKA, PEIICHHE
JKCTIIEPUMEHTAILHBIX 33]1a4 10 TeMe «BajkHeHIe MeTauTbl M BiX COCTUHEHUS.

XuMusi 4 OKpy:Kawias cpeaa

BemectBa n MaTepuaibl B TOBCETHEBHOM )KM3HHU YeJIOBEKa. be3omacHoe NCIToIb30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [TepBast MOMOIIb IPH XUMHUYECKHUX 0XKOraX U OTPABICHHSIX.

XuMHYeCKOe 3arpss3HeHUE OKPYKaOIIeH cpes (MpeaeiibHast JOMyCTHMAas KOHIICHTPAITUS BEIIECTB,
nanee — [TJK). Posib XMMHHK B pEIICHUH YKOJIOTUIECKHUX MPOOJIEM.

Xumuueckuii Ikchepumenm:



U3y4eHne 00pas3IoB MaTepHUaNIOB (CTEKIIO, CIUIABBI METAJLIOB, IOJIMMEPHBIC MATEPHAJIbI).

Mesicnpeomemmuule cea3u

Peanu3zanus MeXNPEIMETHBIX CBSI3CH NMPH M3YYCHUU XMMHH B 9 Kilacce OCYLISCTBISIETCS depes3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSTHUI, TaK U MIOHATHH, SBIISIOIINXCS CUCTEMHBIMU
JUISL OTJICTIBHBIX MTPEJMETOB €CTECTBEHHO-HAYYHOTO [IHKJIA.

OO01ue ecTeCTBEHHO-HAayYHbIC TIOHSTHUS: HAYYHBIH (haKT, TUIIOTE3a, 3aKOH, TEOPHs, aHATIH3, CHHTE3,
KiIaccu(uKanus, NepHOIUYHOCTh, HAONIOJCHUE, SKCIEPUMEHT, MOJACIMPOBAHUE, M3MEPEHHE, MOJEIb,
SIBJICHHE, TAPHUKOBBII AP PEKT, TEXHOIOTHS, MaTePHUAIIBL.

dusnka: Marepusi, aToM, dJIEKTPOH, IPOTOH, HEHTPOH, UOH, HYKIIUJI, U30TOIbI, PAJANOAKTHBHOCTD,
MOJICKYyJIa, OJIEKTPUUSCKHUI 3apsii, NPOBOAHUKH, IOJYIPOBOJHUKH, JAUDICKTPUKH, (OTOIICMEHT,
BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSIHME BEIEecTBa, Tra3, pacTBOP, PacTBOPHUMOCTS,
KPHUCTAJUTMYECKasi PElIéTKa, CIUIaBbl, (DU3MUCCKUE BEIUYUHBI, CIMHHUIBI W3MEPEHHs, KOCMHUYECKOe
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COITHIIE.

buonorus:  goTtocuHTe3, aApixaHwe, Owuochepa, DIKOCHCTEMa, MHUHEpPAIbHBIE YyIOOpEHMUS,
MHKPO3JIEMEHTBI, MAKPOJIEMEHTBI, TMTATEIIbHBIC BELICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIbl, TOPHBIC TOPOJBI, IMOJE3HBIC HCKOIAEMbIC,
TOIUIMBO, BOJHBIC PECYPCHI.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI ITO XUMHUHN HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMyHOCTHBIE pe3yIbTAaThl OCBOSCHHS IPOrPaMMbl OCHOBHOTO 00IIEro 00pa3oBaHMs JOCTUTAIOTCS B
XoZe OOy4eHHUs] XMMHUHM B EIUHCTBE Y4eOHONH W BOCIHTATEIbHOM IEATEIBHOCTH B COOTBETCTBHUU C
TPaJULMOHHBIMH POCCHUMCKMMH  COLMOKYJIBTYPHBIMH UM  JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
HPUHATHIMH B OOIIECTBE IIPaBUIAMU M HOPMaMU IIOBEAEHUS U CIIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHNS,
CaMOPAa3BUTHS U COLMATIM3ALNHN 00yJaIOIHXCA.

JIMYHOCTHBIE pe3ybTaThl OTPAXKAIOT T'OTOBHOCTH OOYHAIOIIMXCSI PYKOBOJCTBOBATbCS CHCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMH U PaCIIMPEHHE OIIbITa JESTEIbHOCTH Ha €€ OCHOBE, B TOM UHUCIIC B
YacTH:

1) naTPpHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJNbTypHOMY, HCTOPUYECKOMY U HAyYHOMY
HacJIeANIO, IOHUMaHHs 3HAYEHUS] XUMUYECKOH HAayKH B KH3HH COBPEMEHHOI'O OOILIECTBA, CIIOCOOHOCTH
BIaJeTh JOCTOBEpHOH HHGOpMALMEHd O TMEpPeIOBBIX JOCTIDKEHMSIX M OTKPBITHSX MHPOBOM U
OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONHCTBE MHpa U OOILECTBA;

2) rpaKIaHCKOIr0 BOCIIUTAHUS

NPEACTABICHUS O COLMANBHBIX HOPMax M MPaBUIIaX MEXIMYHOCTHBIX OTHOIIEHUH B KOJUICKTHUBE,
KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, YdeOHOMCCIeI0BaTENBCKO, TBOPUECKON
U JpYrMX BUAAX MAEATENBHOCTH, TOTOBHOCTM K pPa3sHOOOPa3HOM COBMECTHOH MAEATEIBHOCTH NPH
BBINIOJIHEHUN Y4€OHBIX, ITO3HABATENILHBIX 3alay, BBHIMOJHEHUH XUMHYECKHX 3KCIEPUMEHTOB, CO3AAHUHU
y4eOHBIX MPOEKTOB, CTPEMJICHHUsS] K B3aMMOIIOHMMAaHHUIO M B3aMMOIIOMOIIM B Mpoliecce 3ToW y4yeOHOH
JACATCIIBHOCTHU, TOTOBHOCTH OIICHUBATh cBOE IMMOBCACHNUE M IIOCTYIIKHM CBOHUX TOBapI/IIlIeﬁ C IIo3unuu
HPABCTBCHHLBIX U ITPABOBBLIX HOPM C y‘IéTOM OCO3HaHUA HOCHCI{CTBI/Iﬁ IMOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 O3HAHMSL

MHUPOBO33PEHUYECKHE IPEJCTABICHUSI O BEHIECTBE M XMMHYECKOW PEaKIMU, COOTBETCTBYIOIIHE
COBPEMCHHOMY YPOBHIO PAa3BUTHUA HAYKH U COCTABJIAIOIINEC OCHOBY JJIS MIOHMMAHUA CYITHOCTHU Hay‘IHOfI
KapTUHbBl MHUpa, NPCACTABICHUSA 00 OCHOBHBIX 3aKOHOMECPHOCTAX PAa3BUTHA MNPUPOABLI, B3aMMOCBA3AX
YeNoBeKa ¢ MPUPOJHON Cpeio, O pOIM XUMHUH B IO3HAHUH ITUX 3aKOHOMEPHOCTEHH;

IMMO3HABATCJIIbHLIC MOTHBELI, HAITPABJICHHBIC HA MMOJIYYECHUC HOBBIX 3HAHUM 110 XUMHU, HCO6XOI[I/IMLIG
JUIsi  OOBSICHEHUs HAOJIIOZAaeMbBIX IMPOILECCOB U  SBJCHHUM, IMO3HABATEILHOW, WH(MOPMAIMOHHOW U
YUTATEIBCKOW KYNbTYpbl, B TOM HYHCJ€ HAaBBIKOB CaMOCTOATEIbHON pabOThl C Y4eOHBIMHU TEKCTaMH,
CIIPaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUISCKAMHU CPEICTBAMH HHPOPMAITMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOy4YeHHI0 W TO3HAHMIO, JII0O0O03HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
€caMo00pa30BaHMIO, TPOCKTHOW U HCCIENOBATENLCKOW JEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTH U YPOBHS 00y4eHHUS B JajbHEHIIEM;

4) (hopMHPOBAHUS KYJIbTYPHI 310POBbSI:

OCO3HAaHUE HEHHOCTHU XH3HU, OTBETCTBCHHOI'0O OTHOHLICHUA K CBOEMY 3JI0POBbIO, YCTAHOBKH Ha
3I0pOBBI 00pa3 KU3HU, OCO3HAHWE IOCIEACTBUN M HETNPHUATHE BPEAHBIX NMPHUBBIYEK (YHOTpeOIeHUs
aJIKOTOJI5, HAPKOTUKOB, KypEHHs ), HEOOXOAMMOCTH COOTIOACHUS MPaBUil 0€30MTaCHOCTH IIPU OOPAIIEHUH C
XUMHWYECCKHNMHU BCIIICCTBAMU B GBITy u peaJ’[BHOﬁ KH3HU,

5) TPy10BOT0 BOCIIUTAHUA:

MHTEpEC K MPaKTUIECKOMY M3YUEHHIO Tpodeccuii u Tpyaa pa3iudHoTo poja, YBaKEHHE K TPyLy U
pe3yabTaTtaM TPYIOBOH JESITEIBHOCTH, B TOM YHCIE HAa OCHOBE MPHUMEHEHHUS MPEIMETHBIX 3HAaHUH IO
XMUMHH, OCO3HAHHBIA BHIOOD HWHIMBHIYadbHOH TPACKTOPUH MPOMODKEHHUS O00pa3oBaHUSl € YUETOM
JMYHOCTHBIX HHTEPECOB U CITOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIEIHON
npodecCHOHANTBHON NESTETLHOCTH M PAa3BUTUSI HEOOXOIUMBIX YMEHH, TOTOBHOCTH aJallTUPOBATHCS B
npodeccHoHaNBHON Cpese;

6) 3K0JI0rHYecKOro BOCIIUTAHUS:



JKOJIOTHYECKH I1eIeco00pa3Hoe OTHOIICHHE K MPUPOJIC KaK UCTOYHHKY JKU3HH Ha 3eMile, OCHOBE €6
CYLIECTBOBAaHUS, MOHMMAaHHE LIEHHOCTH 3J0POBOTO M 0E30MacHOr0 00pa3a >KU3HH, OTBETCTBEHHOE
OTHOLICHWE K COOCTBEHHOMY (HM3MYECKOMY U TCHXHYECKOMY 3A0POBBIO, OCO3HAHHWE IIEHHOCTH
cOOJIFOICHUsT TIpaBWJI OE30MACHOTO TOBEICHHS MpH paboTe ¢ BEIISCTBAMHU, a TaKKE B CUTYaIUsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, IMOJIydaeMble TPU HM3YYCHHUM XUMUH, JJIS pCEIICHHS 3ajad,
CBSI3aHHBIX C OKPYXKAloUlel MPUPOIHONW CpPEoM, ISl MOBBIIMICHUS] YPOBHSI SKOJOTUYECKON KYJIBTYPHI,
OCO3HAaHUS MI00ATLHOTO XapaKTepa SKOJIOTHYSCKUX MPOOJIeM U ITyTeH MX PEIICHUs TOCPEACTBOM METOIOB
XUMHUH, DKOJOTUYECKOTO MBIIUICHUS, YMEHHSA PYKOBOJACTBOBATHCSI KM B  II03HABATEIbHOM,
KOMMYHUKATUBHOU U COLIMANILHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIBTATbI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBIICISIOT 3HAYMMBIC JUIS  (DOPMHUPOBAHUS
MHUPOBO33pEHHsI OOICHAYYHbIC TIOHATHS (3aKOH, TEOpHs, IPUHIINI, THIIOTe3a, (aKT, CUCTEMa, MPOIIECC,
9KCIICPUMEHT U JIPYroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpEaMETax M
TIO3BOJIIOT Ha OCHOBE 3HAHWH M3 ATHUX MPEAMETOB (GOPMUPOBATH MPEACTABICHHE O LIETOCTHOW HAyYHON
KapTUHE MHpa, W YHHUBCPCAJIbHBIC y‘Ie6HI)IC HCﬁCTBHﬂ (HO3HaBaTCJH>HI)I€, KOMMYHHKATHBHBIC,
pETyJSTUBHBIE), KOTOpble OOECIeYHBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO M OCYIECTBICHUIO YIEOHOH I TETbHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCcAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Joruueckue aeicTBUN:

YMEHHS HCIONIB30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHUS NP OCBOCHHWW 3HAHWH: pPacKpBIBAaTh
CMBICTT XUMHYECKUX TOHATUH (BBIIEIATh WX XapaKTepHBIC NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C
JIPYTHMU TIOHSATHSMH ), KCTIOJIB30BaTh TIOHSATHS I 00BSICHEHHS OTJENbHBIX (PAKTOB U SIBICHU, BRIONPAThH
OCHOBaHUS W KpUTEpUH A KIACCU(PUKAIUU XUMHUYECKHUX BEIIECTB W XHMHUYECKUX PEaKInH,
yCTaHaBIUBAaTh IMPUYUHHO-CIICJCTBCHHBIE CBS3M MEXKIYy OOBEKTaMU H3YYECHHS, CTPOUTH JIOTHYECKHE
paccyxaeHus (HHIYKTHBHEIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ), A€TaTh BEIBOJIBI U 3aKIIFOUSHIS,

YMEHHE TPUMEHITh B TMPOIEcCe IO3HAHWS TMOHATHA (IIPEIMETHBIE W METalpeIMETHEIE),
CHUMBOIIMYECKHE (3HAKOBBIE) MOJIENH, UCTIOIh3yEeMbIe B XUMHUH, MPE0OPa30BEIBATh ITUPOKO IPUMEHIEMBIE
B XMIMHU MOJIENBHEIE TPEICTABICHNS — XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTa), XUMU4eckasi GopMmyIa u
ypaBHEHHE XHMHYECKOW PEaKIUi — TMPU PElIeHHH Yy4eOHO-TIO3HABATEIhHBIX 3a7ad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBIABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPH3HAKH HW3Y49aeMBbIX
00BEKTOB — XWMHYECKHX BEIIECTB M XUMHYECKHX pEaKIuii, BBIBIATH OONIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIECTBEHHBIE CBS3H U TIPOTHBOPEUHS B H3y4aeMbIX IPOIIECCaX U SBICHUSX.

Ba3oBble uccienoBaTebCKue 1eCTBUSA:

YMEHHUE HUCIOJIb30BaTh MMOCTaBICHHBIE BOMPOCH B KA4€CTBE MHCTPYMEHTA IMO3HAHHUA, & TaKXKE B
Ka4eCTBE OCHOBBI 111 JOPMHUPOBAHUS THITOTE3BI 110 MPOBEPKE MPABUIIBHOCTH BHICKA3bIBAEMBIX CYKIICHU,

MpHOOpPETEHNE ONbITa 10 IUIAHMPOBAaHUIO, OpPraHMW3AllMd W TPOBEICHUIO YYEHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0OJaTh 3a XOJOM TIpoIlecca, CaMOCTOSITEIhbHO MPOTHO3UPOBATH €ro
pe3ynbTaT, GopMyIUpOBaTH 000OIIICHHS ¥ BEIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIIBITA, HCCICIOBAHUS,
COCTaBIIATH OTYET O MPOAETaHHOI paboTe.

Pa6ora ¢ undgopmanueii:

YMEHUE BBIONPATh, aHATTM3UPOBATh H HHTEPIPETUPOBATh HH(POPMAIIUIO PA3IIMYHBIX BUJIOB U (GOpPM
MMPpEACTABJICHUS, MOJIYYa€MYIO0 M3 pa3HbIX MCTOYHHKOB (HaY'-IHO-HOHy.]BIpHaH JIMTeparypa XUMUYCCKOIO
COJIepKaHusl, CIIPaBOYHbIE 1MOCOOUs1, pecypchl HTepHETa), KPUTUYECKU OIEHUBATHh NMPOTHBOPECUHBYIO U
HEJ0CTOBEPHYIO HHHOPMAIIHIO;

YMEHHE TPHUMEHSTh pa3indHble METOABl M 3alpochl MpPH TOUCKE W 0TOOpe WHGOpMAuu U
COOTBETCTBYIOIINX MJAaHHBIX, HEOOXOMUMBIX JUIS BBHIMIOJHEHHA Y4YeOHBIX W TIO3HABATENbHBIX 3a7ad
ONpeNeIEHHOTO  THIMA, NpUOOpEeTEHHE ONbITa B  OOJIACTH  WCIIONB30BaHUS  WH(OPMAIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTUH, OBJAJICHWE KyJIbTypOH AaKTHBHOTO WCIOJB30BAHMS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBHIOMPATh ONTUMAIBHYIO (hOpMY Tpe/CTaBIeHUs WH(POPMAITUH U



WITIOCTPUPOBATH PellaeMble 3a1a41 HECTI0XKHBIMU CXeMaMH, AuarpaMMaMu, APYTUMHU popMaMu rpaduKu
Y UX KOMOWHAIMSIMU;

YMEHHUE UCTIONb30BaTh U aHATM3UPOBATH B IIpoIiecce yUeOHOM U NCCIIeN0BATENbCKOM AeITeNbHOCTH
WHQOPMAILMIO O BIMSHUMA MPOMBIIIICHHOCTH, CEJIbCKOTO XO3MHCTBa M TPAHCHOPTa HA COCTOSHUE
OKpYKarollel NpUpOIHOM CpENBbL.

KoMMyHHKaTHBHBIE yHHUBepCAJIbHBIE y4eOHbIe 1elCTBUS:

YMEHHUS 3a7]aBaTh BONPOCH (B X0/1€ Tuaora 1 (M) TUCKYCCHH) IO CYIIECTBY 00CyKAaeMOl TEMBI,
(dbopMynupoBaTh CBOU MPEATIOKEHUSI OTHOCHTELHO BBIMOIHEHUS MPEIOKEHHOH 3a1a4u;

YMEHMS TPEICTABIATh MOMYUYEHHBIE PE3yJbTaThl MO3HABATEIBHOW NEATENBHOCTH B YCTHBIX WU
MUCBMEHHBIX TEKCTaX; JeJlaTh MPE3eHTALMI0 PE3yJIbTATOB BBIMOJHEHUS XMMUYECKOTO SKCIIEPUMEHTA
(J1abopaTOpHOTO OIBITA, TA0OPATOPHOM PabOTHI IO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YIEOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTpYJHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH II03HABaTENLHOH WU
WCCIIEIOBATENbCKOM JESITEbHOCTH MPH PEUICHHH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yduéTa 0OmIMX
WHTEPECOB M COTJACOBaHUS TO3UIMKA (0OCYyXkIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHALIUS COBMECTHBIX JEHCTBHI, ONPEACICHUE KPUTEPUEB IO OLEHKE KayecTBa BBINOJHEHHOU
paboThI U IpyTHE).

PeryasiTuBHBIe YHMBepcaJbHbIe yueOHbIE AelicTBUA:

YMEHHE CaMOCTOSITEJIbHO OIpenesaTh Ledd JAeATeNbHOCTH, IJIaHUpPOBaTh, OCYIIECTBISTH,
KOHTPOJIMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO AEATEILHOCTb, BHIOMpaTh Hambolee
3¢ eKTUBHBIE CITOCOOBI PEIICHUs YYeOHBIX M MO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIBHO COCTABJIATh WIIN
KOPPEKTUPOBATh MPEIOKEHHBIA aICOPUTM JCHCTBUN MPHU BBIIOJHEHUU 3aJaHUNA C YYETOM MOTYyYEHUS
HOBBIX 3HaHUH 00 N3yyaeMbIX 00BEKTAaX — BEIIECTBAX M PEAKLUSX, OLIEHUBATH COOTBETCTBUE MOITYYEHHOTO
pesyibTaTa 3asBJICHHON LEIH, yMEHHE HCIOJIb30BaTh M AHAIM3MPOBATh KOHTEKCTHI, NpelJlaraeMble B
YCIIOBUY 3a/laHHH.

INPEJMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX Pe3yIbTaTOB [0 OCBOSHHIO 00SI3aTEIBHOrO COEPKAHMUS, YCTAHOBICHHOTO
JaHHOM (enepanbHON pabouell MporpaMMoil, BBIICISIOT: OCBOCHHBIE O0YYAIOIIMMUCS Hay4HbIe 3HAHUS,
YMEHUS U CIOCOOBI ACHCTBHM, crienudrIecKre 1 NpeAMETHON 00acTu «XUMHUs», BUABI 1ESTEIbHOCTH
M0 TOJYYEHHIO HOBOI'O 3HAHMSA, €r0 WHTEPIpETaLuH, NPeoOpa3oBaHUI0 W NPUMEHEHHIO B Pa3IUYHBIX
y4eOHBIX M HOBBIX CUTYAISIX.

K xoniy oOy4enus B 8 kiiacce mpeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

o PpacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKUX TOHSTHUH: aToM, MOJICKYJIA, XUMHUYECKUH 9JICMCHT,
MPOCTOE BEIIECTBO, CJIIOKHOE BELIECTBO, CMECh (OAHOPOIHAS U HEOAHOPOIHAs), BaJIEHTHOCTD,
OTHOCHUTENIbHAsI aTOMHasg M MOJIEKYJISIpHAas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSIpHAs
Macca, MaccoBas JO0JIi XUMHYECKOTO 3JeMEHTa B COCAMHEHHM, MOJAPHBIA O0BEM, OKCHA,
KHCIIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATENBHOCTb, CTENEHb OKHCIECHHSA, XUMHYECKas
peakuusi, Kiaccu(UKaIMA peaKlUi: peaklUyd COEITUHEHHS, PEaKUUH DPa3JIOKECHUS, PEeaKLUH
3aMeIlIeHUs, peaKIu 0OMEHa, 9K30-  SJHIOTEPMHUUECKUE PEAKLINH, TEIUIOBOH 3(hdekT peakuumu,
PO aToMa, 3JIEKTPOHHBIN CJIOH aToMa, aTOMHasi OpOUTalb, paiuyc aToMa, XMMUYECKas! CBSI3b,
MOJISIpHAs. U HETOJISIpHAs KOBAJIEHTHAsl CBSA3b, NOHHASA CBA3b, MOH, KaTHOH, aHMOH, pacTBOD,
MaccoBasi OIS BellecTBa (IIPOLIEHTHAS! KOHLEHTPALUs) B PACTBOPE;

o HWITIOCTPUPOBATH B3AaMMOCBA3b OCHOBHBIX XUMHNYCCKHUX MOHATHH 1 IIPUMCHSATH 3T IOHATHUSA ITPU
ONMCaHUU BEIECTB U UX MPEBPALICHUN;

®  HCNONBH30BaTh XUMHUYECKYI0 CHMBOJIUKY JJISI COCTaBIEHHS (OPMYJT BEIIECTB M YpaBHEHHH
XHMHYECKUX pPeaKiIuii;

®  OmnpeAessTh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHApPHBIX COCJUHEHUSIX, CTETICHb OKHUCICHUS
3JIEMEHTOB B OMHAPHBIX COEAMHEHMAX, NPUHAMJIEKHOCTh BEIIECTB K OINPENEeIEHHOMY Kiaccy
COEIIMHEHUH 110 popMyJaM, BUJ| XUMHUECKOH CBSI3U (KOBAJIEHTHAs U HOHHAs!) B HEOPTaHUYECKUX
COEJIMHEHMSIX;



packpsiBaTh cMbici [lepronnueckoro 3akona J[. 1. MeHieneeBa: 1eMOHCTpHUPOBATh MOHUMAaHKE
MEPUOANYECKON 3aBHUCHMOCTH CBOWCTB XHMHYECKHX OJIIEMEHTOB OT WX TIOJOXEHHS B
Ilepuogmyaeckoii cucteme, 3aKOHOB COXpPaHEHHMS MAcChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO YYeHUsI, 3aKOHa ABOTaJpO;

ONKCHIBATh U XapaKTEePH30BaTh TaONUuHyro (Gopmy [lepnomuveckoli CUCTEMBI XUMHUECKUX
AJIEMEHTOB: PAa3INYaTh MOHATHA «TJIaBHAsS MoArpynma (A-rpymma)» u «mmododnas moarpymnna (b-
TpyIIa)», Majbie 1 OOJBIINE TEPHOIBI, COOTHOCHTH 0003HAYSHHSI, KOTOPBIE HMEIOTCS B TA0IIHIIE
«Ilepuognueckass cucrtema xumuueckux osnemeHToB [[. M. MeHneneeBa» € YUCIOBBIMU
XapaKTePUCTHKAMH CTPOSHHS aTOMOB XMMHYECKHX 3JIE€MEHTOB (COCTaB M 3apsin Aapa, odiiee
YHUCIIO 3JIEKTPOHOB U PACIPEEICHUE UX TI0 AIIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYCCKUE 3JICMECHTHI, HCOPraHUYECKHUE BEIECTBA, XMMUYCCKUE PEaKIIUU
(10 YMCITy ¥ COCTaBy yYaCTBYIOIIUX B PEAKIMH BEIICCTB, MO TEIIOBOMY 3D deKTy);
XapaKTepu30BaTh (ONMMCHIBATH) OOIINE XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIAcCOB,
IMOATBEPIKAAA OIIMCaHHuEC ImpuMepamMmun MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX
XUMHUUYECKUX PEaKIIUil;

MPOTHO3MPOBAaTh CBOWCTBA BEMIECTB B 3aBHCHMOCTH OT WX KAadeCTBEHHOTO COCTaBa,
BO3MOKHOCTH TIPOTEKAHMS XUMHUECKUX MPEBPALICHUN B PA3IIMIHBIX YCIOBHSIX;

BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacchl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO dJIEMEeHTa 1Mo (opMylie COSTUHEHHS, MAacCOBYIO JIONIO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHNIO XHMHUYECKOW PEaKIIHH;

IIPUMCHATH OCHOBHBIC OIICpaliun MBICITUTEIbHOMN ACATCIIBHOCTH — aHAJIM3 U CUHTE3, CPABHCHUC,
00001I1eHIe, CUCTEMATH3AIINIO, KITacCH()UKAIINIO, BEISIBICHUE TIPUIHHHO-CIICICTBEHHBIX CBS3ei
— JUI1 U3yYeHUs] CBOWCTB BEIIECTB W XMMUYECKHX PEaKINH, €CTeCTBEHHO-HAyYHBIE METOIBI
MO3HaHWS — HAONIOIeHWEe, W3MEPEeHHE, MOJENUPOBaHNE, OKCIEPUMEHT (peaNbHbI U
MBICJICHHBIH );

CJIeJIOBATh MTPABUJIaM MOJIB30BAHUS XUMUYECKOH MOCY 10N 1 1ab0paTOpPHBIM 000pYAOBaHHEM, a
TAaKXKC IMpaBUIaM 06pameHI/1;1 C B€IICCTBAMU B COOTBETCTBHUU C MHCTPYKIHAMMU 110 BBITIOJTHECHUTIO
nabopaTOPHBIX XUMHYECKUX OMBITOB MO MOJTYYECHUIO W COOMpPaHHIO ra3000pa3HbIX BEIECTB
(Bomoposna W KHCIOpOAa), MPHUTOTOBICHHUIO PACTBOPOB C OINpeAeia€HHONM MaccoBOM moieit
paCTBOpéHHOFO BCIICCTBA, IUIAHUPOBATh M IMPOBOAUTHL XHMHUYCCKUEC OKCIICPUMCEHTHI 110
pacro3HaBaHUIO pACTBOPOB IIENOYEH M KHUCJIOT C TIOMOIIBIO HWHAWKATOPOB (JIAKMYC,
benondranenH, METUIOPAHK U JPYTHE).

K konuy oOyuenus B 9 ki1acce npegMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JAOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

PpacKpbIBaTb CMBICI OCHOBHBIX XUMHUYCCKUX MOHATUH: XUMHUYECKHH QJICMCHT, aTOM, MOJICKYJIA,
WOH, KaTHOH, aHWOH, T[IPOCTOE  BENIECTBO, CIOKHOE BEIIECTBO, BAJECHTHOCTH,
QJICKTPOOTPULATCIIBHOCTb, CTCIICHb OKHWUCJICHHA, XUMHUYECKasd pCaKiusa, XUMUUYCCKass CBA3b,
TeroBoi 3h(heKT peakuu, MoJb, MOJSIPHBIH 00BEM, PaCTBOP, AINEKTPOIIUTHI, HEAIIEKTPOIHUTEHI,
JJIEKTPOJIUTHICCKAST TUCCOIMAINS, PEaKIIMH HMOHHOTO OOMEHa, KaTalu3aTop, XHUMHYECKOEe
paBHOBECHUEC, O6paTI/IMI)Ie u H€O6paTI/IMLIe pCaKkirur, OKHUCIUTCIIbBHO-BOCCTAHOBUTCIILHBIC
peaxiui, OKHCIUTEIh, BOCCTAHOBHUTENb, OKHCICHWE W BOCCTAHOBJICHWE, aJJIOTPOIHS,
an)OTepHOCTB, XUMHNYECKas CBA3b (KOBaHeHTHaSI, HMOHHAas, MeTaHHquCKaH), KpuCTaJLIN4YECKasd
peméTKa, KOppPO3Us METAUIOB, CIUIABBI, CKOPOCTh XHMHYECKOW PEakIud, TPeaeTbHO
nomyctuMast koHteHTpanus [1JIK BemiecTsa;

WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKIX MOHATUN U TPAMEHATH STH OHATHUS MTPH
OTIMCaHWH BEIIECTB U UX MPEBPAICHHI;

UCIOJb30BaTh XUMHYECKYI0 CHMBOJWKY JUIS COCTaBICHHsI (OpPMyN BEIIECTB U ypaBHEHUI
XHMHYECKUX PEeaKiIuii;

ONpENEIATh BAJICHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKHX DJIEMEHTOB B COCAMHCHUSIX
pa3IMYHOrO0 COCTaBa, MPUHAMJICKHOCTH BEIICCTB K OMNpPENEIEHHOMY KJIACCYy COCOUHEHUH IO



dopmynam, BUI XUMHUYECKOH CBA3U (KOBaJICHTHAS, HOHHAS, METAJUINYECKasl) B HEOPraHUIECKUX
COCIMHEHMSIX, 3aps MOHA 10 XMMHUYECKOW (QopMyie, XapakTep cpelbl B BOAHBIX pacTBOpax
HEOPraHMYECKUX COCTUHECHHUM, THIT KPUCTAJUINYECKOH PEIIETKH KOHKPETHOTO BEILIECTBA;
packpbiBaTh cMbIch Ilepuoaudeckoro 3akona [[. M. MenneneeBa U AE€MOHCTPUPOBAThH €ro
IIOHUMAaHHUE: ONMCHIBATh U XapakTepu3oBaTh TabauuHyro (opmy Ilepumongmueckoil cuctemsl
XUMUYECKHX 3JIEMEHTOB: pa3jindaTh MOHATHS «IJaBHAs noArpymnma (A-rpynmna)» u «mo0ouHas
nonrpynma (b-rpymma)», mMansle n GONbIIHME MIEPHOABI, COOTHOCHTh O0O3HAYEHWHsI, KOTOpbIE
UMEIOTCS B NEPUOJUUYECKON TaOJHIle, C YHUCIOBBIMH XapPaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMUYECKHX 3JIEMEHTOB (COCTaB U 3apsi siapa, 00IIee YUCIO JIEKTPOHOB U paclpeiesieHHe uX
T10 3JIEKTPOHHBIM CJI0IM), OO BSICHATH 00IIKE 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB 3JIEMEHTOB
U UX COEAMHEHHH B IpeJeax MalbIX MEPHOIOB U IVIABHBIX HOATPYII C yYETOM CTPOCHUS HX
aTOMOB;

KJIaccu(UIMPOBATh XUMUYIECKUE 3JIEMEHTbI, HCOPTaHUIECKHE BEIECTBA, XUMUUYECKHUE PEAKIIIH
(mo 4mcIy W COCTaBy YYaCTBYIOUIMX B pPEaKIHWH BEIIECTB, IO TEIDIOBOMY 3PQeKTy, Mo
W3MEHEHUIO CTEIICHEH OKUCIICHHUS XUMHUYECKUX AJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME M CHENU(pUUECKUE XMMHUYECKUE CBOWCTBA MPOCTHIX H
CJIOJKHBIX BEIIECTB, MOATBEPKAasl ONKMCaHUE MPUMEPAMHU MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUH;

COCTaBJIATh YPaBHEHUS 3JIEKTPOIUTHYECKON JUCCOLMAMY KUCIIOT, LIeJIouei U cojeil, MmonHble
Y COKpaI&HHbIe YpaBHEHHUS Peaklnii HFOHHOTO 0OMEeHa, YpaBHEHHUS PeaKnii, IO ITBEPKIAOIINX
CYILIECTBOBAHNE T€HETHUECKOM CBSI3M MEXAY BEIleCTBAMH Pa3IMUHBIX KJIaCCOB,;

pacKpelBaTh  CYIIHOCTb  OKHCJIHMTEIBHO-BOCCTAHOBHUTENIBHBIX  pPEaKUMd  IOCPEICTBOM
COCTaBJICHHS AJIEKTPOHHOTO OajaHca ITUX peakluii;

MPOTrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMOCTH OT UX CTPOEHUSI, BO3MOKHOCTH MPOTEKAHUS
XUMUYECKHX [IPEBPALLECHUH B Pa3JINUHBIX YCIOBHUSX;

BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOT0 3JEMEHTa 1o (opMysie COeIMHEHHUS, MaCCOBYIO JIOJIIO BEIECTBA B PacTBOPE,
NPOBOJUTH PACUETHI 10 YPAaBHEHHIO XUMHUYECKOW PEAKIINH;

coOJII0IaTh MpaBHJIa MOJIb30BAHUS XHMUYECKOH MOCYI0H 1 1abOpaTOPHBEIM 000pyIOBaHUEM, a
TaKXXe MpaBuiia 0OpallleH:s ¢ BEIIECTBAMH B COOTBETCTBUN C MHCTPYKIUSIMU IO BBHITIOJTHEHHUIO
nab0paTOpHBIX XUMHYECKUX OMBITOB MO MOJYYECHUIO M COOMpPaHHMIO ra3000pa3HbIX BEIECTB
(aMMHaKa 1 yTJIEKUCIIOTo ras3a);

NPOBOJMTh PEaKIWH, IOJTBEPKIAIOIINE KAUYECTBEHHBI COCTaB pAa3IMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHUI-, HOAUA-, KapOoHat-, dochar-, cHIHKaT-,
cyiabdar-, THAPOKCHJ-UOHBI, KATHOHBI aMMOHHMS ¥ HWOHBl HM3YYCHHBIX METaJlIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE ONIEPAIlMK MBICIIUTEIILHOMN JeSITENbHOCTH — aHAIN3 U CUHTE3, CPaBHEHNE,
00001IeHNe, CHCTEMATU3AIIHIO, BBISBJICHUE MPHYNHHO-CIICACTBEHHBIX CBSI3€H — JUIS U3ydYeHUs
CBOWCTB BEIIECTB M XHMHUYECKHUX PEaKIUH, €CTECTBEHHO-HAyYHBIE METOABI TO3HAHHS —
HaOII0IeHIEe, U3MEPEHNE, MOCTNPOBAaHUE, SKCIIEPUMEHT (PeaTbHBIA U MBICIIEHHBIN).



TEMATUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmmuecTBO yacos
Ne HaunMeHoBaHue pa3jaeioB U TeM DJIeKTPOHHBIE (M (poBLIe)
KonTpoabHbie IMpakTHyeckne
n/n MPOrpaMMbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoTsI padoThI
Paznen 1. IlepBoHayajibHble XUMHYECKHE MOHATHS
X — 0
1.1 ecl/n;/lzI ; 03 ]:amHaﬂ . :Iil CTI,eCKO“ 5 2 bubmmorexa LIOK
. TECCTBO3HAHUA U IT THUY u
P https://m.edsoo.ru/7f41837c
JIESTEIIbHOCTH YeJI0BEeKa
1.2 Bemectpa €CKHUe peak 15 1 bubmmorexa LIOK
. TBa U XUMHUY 351 nn
B beattt https://m.edsoo.ru/7f41837c
Hroro mo pasneny 20

Paszpnen 2. Baxkneiinue npeacraBuTe I HEOPraHNYECKUX BeleCTB

91 Boznyx. Kucnopon. [lonsitie 06 6 bubanoreka [HOK
OKCHIaX https://m.edso0.ru/7f41837¢c
59 Bonopon.Ilonstue o kucnorax u 8 1 Bubnmnoreka IJOK
COJISAX https://m.edso0.ru/7f41837c
53 Bopna. Pactopsl. [Tonsitie 06 5 1 1 bubanoreka LHOK
OCHOBAHHAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 butmmoreka [IOK
HEOPraHHYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Hroro o pasneny 30

Pazpnen 3. [lepuoguuecknii 3axon u [lepnoanueckasi cucrema xumuyeckux 3j1eMeHToB Jl. U. MenneneeBa. CtpoeHue aToMoB. XUMHYeCKAs

cBs3b. OKHCINTEILHO-BOCCTAHOBHTEIbLHbIE peakuuu

3.1

Ilepuoanueckuii 3aKoH 1

Ilepnoamueckas cuctema bu6mmotexa [IOK
XUMHUYECKUX 371eMeHToB /1. U. https://m.edsoo.ru/7f41837¢c
Menneneena. CTpoeHne aToma



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

XUMHYECKasA CBI3b.

3.2 OKHUCIUTENBHO- 8 bubmmorexa [JOK
BOCCTAHOBHTEIBHBIC PEAKIINN https://m.eds00.ru/7f41837¢c
bub6mmoreka [JOK
Hroro o pamey w0 https://m.edS(I)lo.ru/7f41837c
PesepBHOE BpeMst 3 bubaunoreka [JOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



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

9 KJIACC

KoaunvecTBO yacon DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Kontpoabusie  IIpakTuyeckne
n/n NPOrpamMMBsl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. BemecTBO U XUMHYeCKHE PeakUUu
[ToBTopenue u yriybiaeHne 3HaHUHA Bu6mmoreka LIOK
11 5 1
OCHOBHBIX pa3/iesioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIEC 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmoreka [HOK
' peaxuui https://m.edsoo.ru/7f41a636
DJIEKTPOIUTUYECKAS JUCCOLUALIUS. bubmmnoreka [HOK
13 8 1 1
XMMHYECKHE PEaKIuK B paCTBOPAx https://m.edso00.ru/7f41a636
Hroro mo paznemy 17
Paspes 2. Hemera/iibl 1 MX cOeJMHEHUS
21 OOm1as xapaKTepuCTHKa XUMUYECKUX 4 1 bu6imoreka [IOK
' anemeHTOB VIIA-rpynmsr. ["anorexst https://m.edso0.ru/7f41a636
2| o — :
' PYTHEL &P https://m.edso0o0.ru/7f41a636
COCIUHECHUS
s | S : L o
. MCHTOB -I'PVYIIIIBI. T H UX
5 py ’ P https://m.edso0o0.ru/7f41a636
COEIMHEHHUS
06
24 ewerron VApymms. Veseporn . 1 ,  BdworemaloK
' . PYIHIBL. port https://m.edsoo.ru/7f41a636
KPEMHUH U UX COETNHEHUS
Wroro no pazneny 25

Pa3gen 3. MeTasliibl M MX COeNHEHUS



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

butmuoreka [IOK

31 Qe croiictsa MeTanIon 4 https://m.eds00.ru/7f41a636
3.2 B . 16 bubnunoreka [JOK
: QKHEHIIINEe METAJUTBI U UX COCTHHECHUS https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pasnen 4. Xumus u okpy:xapomas cpeaa
41 | B 3 bubnunoreka [JOK
. CIICCTBA U MAaTCpHAJIbI B J)KU3HU YCJIOBCKA https://m_edsoo,ru/7f41a636
Hroro mo pasneny 3
p 3 bubmuorexa LIOK
S3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHE

8 KIIACC
N KouauyecTBO 4acon Jlara DyieKTpOHHBIE N (PPOBLIE
, Tema ypoka Kontposnsnbie  IIpakTuyeckue oOpasoBare/bHbIe
n/n Bcero U3y4eHust
padoThI padoThI pecypcnl

1 [IpeameT xumun. Poirb XUMUH B )KU3HA 1 bubmmoreka [JOK
yenoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c

2 [TonsATHE O METOAAX MTO3HAHUSA B XUMHUH 1 brbmmorexa LIOK

https://m.edsoo.ru/ff0d227e
[IpakTiaeckas padora Ne 1 «IIpaBuia

3 paboTHI B TabOpaTOpHH U IPUEMBI 1 bubmmoreka [HOK
obparieHus ¢ J1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opymoBaHHEM)

4 Yuctele BemecTBa U cMecH. CriocoObl 1 bubnmoreka IJOK
pasjencHus cMeceit https://m.edsoo.ru/ff0d26ca
[Tpaxtuueckast padota Ne 2 «Pa3nenenne

) cnfeceﬁ (Ha Hpnll)\/lepe OUYNCTKHU noI:sapeHHoﬁ 1 bubmoreia LIOK

https://m.edsoo.ru/ff0d28c8
COJIN)»

6 ATOMBI M MOJIEKYJTBI 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6c

7 XVMHUYECKHE NEMEHTHI. 3HaKH (CMBOJIBI) 1 bubanoreka [IOK
XAMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U CII0KHBIC BEIIECTBA 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmoretca LIOK

https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa BEIIIECTB.

10 Xumnueckas Gopmyna. BaneHTHOCTD 1 bubmoreica LIOK

aTOMOB XHUMHWYCCKHX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

11 OTHocUTeNbHAs aTOMHAs Macca. bubaunoreka [JOK
OTHOCHTeNbHAs MOJICKYJISIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 015 XHMUYECKOT0 3JICMCHTA B bubaunoreka [JOK
COCTUHEHUU https://m.edsoo.ru/ff0d350c
13 KommgectBo BemecTa. Moib. MomsipHas bubmmoreka [{OK
Mmacca https://m.edsoo.ru/ff0d5230
14 ®duU3nUEeCKUE U XUMUYECKUE SBJICHUS. bubmmoreka [IOK
XumudecKast peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCIIOBUS MPOTEKAHUS butmoreka [IOK
XUMHUYECKUAX PEaKIuit https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHUS MacChl BEIIECTB. bubmmoreka [HOK
XUMHYECKHE YPaBHCHUSI https://m.edsoo.ru/ff0d3b88
17 Brruncienus konum4ecTBa, MacChl BEILIECTBA bubmuorexa LIOK
[0 YPAaBHEHUSIM XUMHYIECKUX PEaKIIUit https://m.edsoo.ru/ff0d5708
Knaccudukamms XuMUYECKUX peakiui
18 (COGZ[HHq;HI/ISIupa?zJ]O)KeHHﬂ 3a£emelimsl bubmiorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKJIOTICIUCT. O60gmeHHe n bubmmorexa LOK
B https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3allns 3HAHUI
20 Kontponbnas pabora Nel mo treme bubanoreka [HOK
«BerecTBa 1 XUMHYECKHE PEAKIHN https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech ra3oB. CocTaB Bo3jayxa.
21 Knci}:;oz[ — 3JIEMEHT U MPOCTOE BCII[J.}IIGCTBO. Bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
O3oH
dusnyeckre U XMMHUIECKHE CBOWCTBA BuGmiorexa LIOK
22 KHCI0pOoa (PeaKkLUU OKUCIICHNSI, TOPEHHUE).

ITousitue 06 okcumax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

CrocoObl IMMOJIYUYCHU KUCIIOpOda B

bubmmoreka [JOK

2 .
3 A1a00paTopHHt H NPOMBIILICHHOCTH https://m.edsoo.ru/ff0d497a
IIpumenenue kuciaopozaa
24| namsmme o rommemsmamcotom spemterm BiuGmorera LIOK
P P ’ https://m.edso0o.ru/ff0d4790
9K30- M SHIOTEPMHUYECKHUX PEAKIIUAX
| ek o,
TPASHCHIE BOS/yXa, Cil prer https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
O A, BnGamoresa LIOK
Y P poAa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHUE €r0 CBOHCTBY
97 Bonopoa — 3neMeHT U IpoCcToe BELECTBO. Bu6mmoreka [IOK
Haxoxnenue B ipupoe https://m.edsoo.ru/ff0d4ddo
28 ®du3nYecKre 1 XUMUIECKHUE CBOMCTBA bubnunoreka LIOK
Bojopoa. [IpumeHeHne BoopoIa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE 0 KUCTIOTaX M COJSIX bubmmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI IOTy4YeHHS BOJIOPOA B bubnuotexa [IOK
nabopatopun https://m.edsoo.ru/ff0d4dd0
II 6ora Ne 4
31 lonysere n cobupare soxoposa BnGmorexa LIOK
y - p Aopoaa, https://m.edsoo.ru/ff0d4f42
H3YyYEHHUE €r0 CBONCTBY
bu6mmoreka IJOK
32 M i & . A
OJIAPHBIN 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/f0d542e
B
. J y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WIH 00bEMY
Brruncnennst 065EMOB razoB HOuypaBHeHI/IIO Bu6morexa LIOK
34 peakIuu Ha OCHOBE 3aKOHA 00 BEMHBIX

OTHOILIEHUH ra30B

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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bubmmoreka [IOK

35 Ou3nvecKre 1 XUMUIECKHIEe CBOMCTBA BOJIBI https://m.edsoo.ru/f0d587a
36 Coctas ocHoBanuii. [Tonstue 00 bubaunoreka [JOK
HHIAKATOPax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuresns. HacellieHHbIE U
37 HelfaCI)IHIepHHI)IC ;I:aCTBopH. MaICHCOBaSI TS bubmoreia LIOK
https://m.edsoo.ru/ff0d5b40
BEIeCTBa B PacTBOpe
[Ipaxtraeckast padora Ne 5 mo Teme
38 «IIpuroToBneHne pacTBOPOB C bubmmoreka [HOK
Ompe/IeEHHOM MacCOBOM JT0JIei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BEILIECTBA
39 KonTponbras padora No2 mo teme bubmmoreka [HOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTas, KiiaccupuKanus, bubaunoreka [JOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyenune u XUMUYECKUE CBOMCTBA
41 Kchy:THLIX OCHOBHBIX 1 aM()OTEPHBIX Bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUs: COCTaB, Ki1acCU(pUKaIus, bubnuotexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue 1 XUMHUYECKHUE CBOMCTBA bub6imoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanus, Bubnmnorexa [JOK
44
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [lony4yeHnue 1 XUMHUUYECKUE CBOWCTBA KUCIOT bubamoreia LIOK
https://m.edsoo.ru/ffOdfee2
46 Counu (cpeaHue): HOMEHKJIATYpa, CIIOCOOBI bubnmnoreka [HOK
MOJTyYEHUsT, XUMHUIECKHE CBOMCTBA https://m.edso0.ru/00ad9474
47 [Ipaktuueckas padora Ne 6. Pemenne Bbub6immoreka [IOK

OKCIICPUMEHTAJIBHBIX 3a71a4 110 TEMEC

https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX
COEIMHEHUID)

48 I'eneTndeckas CBsA3b MEXy KIaCCAMHU Bu6mmoreka LIOK
HEOPTaHWMYECKUX COETUHEHHIA https://m.edso0.ru/00ad9a50
. bubmmoreka [JOK
49 O06o001eHre U cUuCcTeMaTU3alus 3HAaHUH https://m.eds00.ru/00ad9ch?
KontponbHas padota Ne3 o teme
50 "Oc;I(:BHHe KJ‘II:ICCLI HEOPTaHUICCKUX bubmorexa LIOK
- https://m.edsoo.ru/00ad9ela
COCIUHCHHMI
IlepBbie NOMBITKU KIIACCH(PUKAIIUU
51 XI/II\I/)II/IIICCKI/IX 3JIEMCHTOB. ?[OHSI]’;II/IG 0 bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
TPYMIIax CXOMHBIX 3JIEMEHTOB
Ilepunoauueckuii 3axkoH u [lepuoguueckas
52 cnfTeMI; XUMUYIECKUX 3neMezT0§ . . brbmmorera LIOK
https://m.edsoo.ru/00ada52c
Menneneena
53 [lepuoapl, rpymIbl, MOATPYIIIBI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX SIAEP. bub6imoreka [IOK
H3oTorst https://m.edsoo.ru/00ada342
CtpoeHHe JIEKTPOHHBIX 000JI0UYEeK aTOMOB
55 3nepMeHTOB Hepnponnqecxoﬁ cuctemsl /1. U. bubmorexa HOK
https://m.edsoo.ru/00ada6bc
MenneneeBa
XapaKkTepHuCTHKA XUMHUYECKOr0 3JIEMEHTA T10
56 eFOpHOHOI))KeHI/IIO B [leprnoanueckoit cucteme bubmiorexa LIOK
https://m.edsoo.ru/00ada824
. . Menneneena
3nauenue [lepuonnueckoro 3aKoHa st
57 pa3BUTHS HAYKU U nipakTuku. [, W. bubmuoreka [IOK
MeneneeB — y4EHBIH, TIEIaror u https://m.edsoo.ru/00ada96e
rpaxJIaHuH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnmnoreka [HOK

XUMHUYCCKHX DJICMCHTOB

https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adaab8

bubmmoreka [IOK

59 Horiast XiMireckas Coash 1 https://m.edsoo.ru/00adac34
60 KoBajeHTHas monsipHas XUMUYECKas CBA3b 1 brbmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasteHTHas HETIOJSIpHAS XUMUYECKasT 1 bubmmoreka [{OK
CBSI3b https://m.edsoo.ru/00adaab9
bubmmoreka [IOK
62 Crenenb oxncnCHHA 1 https://m.edS(I)lo.ru/OOadae28
63 OKHUCIUTEILHO-BOCCTAHOBUTEILHEBIE 1 bubnmnoreka IJOK
peakiuu https://m.edsoo0.ru/00adb076
bubmmoreka [IOK
64 OKWCIIATETH W BOCCTAHOBUTEIH 1 httos://m.e dscI)_E).ru 100adb076
65 Konrtponbnas padora Ne4 o teme 1 Bu6mmoreka [IOK
«Ctpoenue aToMa. XHUMUYECKast CBSI3bY» https://m.edsoo.ru/00adb486
66 PesepBHerii ypok. O000IIeHEe U 1 bubmmoreka [HOK
CHUCTEMATU3aIs 3HAHUN https://m.edsoo.ru/00adb33c
67 Pezepsuslii ypok. O0001meHne u 1 bub6imoreka [IOK
CHUCTEMATU3AIs 3HAHUN https://m.edsoo.ru/00ad9ch2
68 Pesepsusiii ypok. O6o01IeHe 1 1 bubanoreka [IOK
CHCTEMATH3AINS 3HAHUN https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuecTBo yacoB

DJIeKTPOHHbIe U (POBbIE

Ne Jara
w/n Tema Ypoka Beero KOHTpOJ‘ILHLIe IIpakTuyeckue wsydeHus OﬁpaSOBaTeﬂbﬂble
padoThI padoThI pecypchl
[Tepuoanueckuii 3axoH. [lepuoanueckas
1 CI/ICI;CMHa XUMHYECKUX 3HCM§HT§B . 1. 1 bubmiorexa LIOK
https://m.edsoo.ru/00adb59%
MenpeneeBa
3aKOHOMEPHOCTH B U3BMEHEHUU CBOHCTB
2 XI/IMI/I‘ICCKiX AIIEMEHTOB TIEPBBIX TPEX 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb6h6
102 (V)]

3 Knaccudukamms n HOMEHKIATypa 1 bubmmoreka [HOK
HEOPraHNYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Buabsl XuMu4ecKoi CBS3HM M THIIBI 1 bubnuorexa LIOK
KPHUCTAJUTHUCCKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponbnas padora Nel o teme

5 «IloBTOpenue u yruyodieHne 3SHAaHHA 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay

5 Knaccudukaius XuMUIECKUX PEakiuii mo 1 bubnuotexa [IOK
pa3IHYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMHUYECKOH

7 peaKIum. HOHHI")me 0 TOMOTEHHBIX U 1 bubamorexa LIOK

https://m.edsoo.ru/00adbe9a
TeTePOreHHBIX PEAKITHSIX
[TonsiTHE O XUMHUYECKOM PaBHOBECHH.

3 ®DaxTopHl, BIUAIONIIUE HA CKOPOCTh 1 Bub6immoreka [IOK
XUMHYECKOH PeaKiiu U MOJI0KESHUES https://m.edsoo.ru/00adc28c
XUMHUYECKOT0 paBHOBECHS

9 OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIC 1 butmmoreka [IOK

peaxiyu

https://m.edsoo.ru/00adcade
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TCOpI/IH 3J'I6KTpOJ'II/ITI/I‘lCCKOI>i

10 ncconuanuu. CUIbHBIE U CIa0bIe bubmorexa [IOK
JICCOLMATIHH. https://m.edso0.ru/00adcd68
AIEKTPOITUTHI

11 Honnble ypaBHEHHS PEaKLIAN bubmorexa [IOK

yp peakH https:/m.eds00.ru/00add448
X N
12 ocrosamii » crere mponcTasneri o BuGmorera LIOK
. pelt https://m.edsoo.ru/00add5d8
AIEKTPOIUTHICCKON TUCCOITHAITIH
X . .
o | o e
II TaBJICHUI TPOJIUTHY "
bes 8 fICKTpOT https://m.edso0.ru/00add8b2
JUCCOLAAIUN
14 ITo €o 0JIN3¢ COJICH bubmmorexa LOK
HSTHE O TH 5 71
Apor 1 https://m.eds00.ru/00add9d4
bubnuorexa LIOK
15 0000 7
ODIICHHE H CHCTEMATHSAII SHAHHHI https://m.edsoo.ru/00addd12

16 [IpakTnueckas pa6ora Ne 1. «Pemenue bubanoreka [HOK
AKCIIEPUMEHTATBHBIX 33/1aW» https://m.edsoo.ru/00addbfa
K 6ota No2

17 Onexmponmmmcoras succomats BuGanotexa LIOK

p A HHAIL https://m.edsoo.ru/00addecO
XuMHYECKUE PEaKIIUi B PaCTBOPAX»

18 OOm1as xapakTepUCTHKA FaJIOTCHOB. bub6imoreka [IOK
XuMHUYECKHe CBOMCTBA Ha IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2

. XJIopo:guo:z;[.O?:nﬂaHaﬂoKHCJ;OTa: BuGmmorexa LIOK
XAMHYECKHE CBOMCTBA, IIOJIYYECHMU

> TTOTY ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
I1 6ota Ne 2
20 | llomysertac consmofi ktonorss, mayeermne buGmorexa LIOK
B yu 1Y https://m.edsoo.ru/00ade348
€€ CBOMCTBY»
BLIT-II/ICJieHI/ISI 10 YPaBHEHUSIM XUMUYECKHX BuGmiorexa LIOK
21 peaknui, eciu OIVH U3 PEarcHTOB JIaH B

N30BITKE

https://m.edsoo.ru/00ade488
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OO0mas xapakTepucTKa 31eMeHTOB VIA-

bubmmoreka [IOK

22 TPYIIIIbI https://m.edsoo.ru/00ade64a
AIOTpOIHBIE MOAU(PUKAIIMH CEPHI.
23 Haxoxz[eHHe ceprI[ H(I)eé C;IezmHeII)mﬁ B brbmmorexa LIOK
’ https://m.edsoo.ru/00ade64a
npupoae. XUMHUYECKHE CBOMCTBA CEPhI
24 CepoBoaopona, cTpoeHue, pu3ndeckue u bubaunoreka [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcupsl ceprl. CepHast KHCTIOTa
25 (1)1/13Hfl[e01<1/11; u xmlxl)nqecxne CBOI;ICTBa bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHUE
XUMHYECKHE PEaKIUH, JIe)KaIHe B OCHOBE
MIPOMBIIIUIEHHOTO CITOC00a MOTydeHUs
26 cngoﬁ KHCJIOTHL. XI/IMI/I‘-ICCKOqu bubmmorexa LIOK
N https://m.edsoo.ru/00adec8a
3arpsi3HEHHE OKPYXKAFOIIEH Cpebl
COETMHEHHSIMH CEPBI
97 BriunciieHrne MaccoBOM JOJIH BEIXOAA bubnmoreka IJOK
MPOIYKTA PEeaKIiu https://m.edsoo.ru/00adec8a
OO0mas xapakTepuCTHKa 3JIeMEHTOB V A-
28 Cpymmbl. A30T, PACIPOCTPAHEHUE B bub6imoreka [IOK
npupoje, PU3NIECKUe U XUMHUCCKUE https://m.edsoo.ru/00adeea6
CBONCTBa
AMMHUaK, ero pu3snIecKue 1 XUMHUECKUC bubmmoreka [IOK
29 N
CBOJCTBa, TIOJIy4EHHE U TPUMEHEHHE https://m.edso0.ru/00adf004
[IpakTuueckas padora Ne 3 o Teme
30 <<1E)[OHYIICHI/IG aleMI/IaKa H3yUYEHHUE €ro bubmorexa LIOK
N ’ https://m.edso0.ru/00adf180
CBOHCTB»
31 A3oTHast KHCII0Ta, €€ (HU3MUSCKUE U bu6mmoreka IJOK
XUMHAYECKHE CBOICTBA https://m.edso0.ru/00adf306
39 Hcnonp3oBaHue HUTPATOB U COJIEH Bbub6imoreka [IOK

AMMOHUA B Ka4€CTBEC MUHEPAJIbHBIX

https://m.edsoo.ru/00adf518
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ynoOpeHuil. XuMudeckoe 3arpsa3HeHue
OKpYy’Karolei cpesl COeIMHEHUSIMH a30Ta

dochop. Oxcua pochopa (V) u

bubmmoreka [IOK

33
bocopnas KHCH? Ta, pusmccKue 1 https://m.edso0.ru/00adf68a
XUMHYCCKUE CBOWCTBA, IMOJyYCHUE
nu
| oo bt e
PEILIBIX YAODPCITIL. Sarp https://m.edsoo.ru/00adfc20
MIPUPOTHON cpeanl hochaTaMu
35 Yrnepon, pacpocTpaHeHHE B PUPOJIE, bubmmoreka [HOK
(bu3HYeCKUe U XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupl yriepoja, ux QU3nIecKue u
XUMHYECKHE CBOMCTBA. DKOJIIOTHUCCKHE bubnmoreka IJOK
36
po0JIEMBI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepoxaa (1V)
37 VYronpHasg KHCIIOTa U €€ CONu brbmmorexa LIOK
https://m.edsoo.ru/00ae006¢c
IT oora Ne 4
JI HAU TJICKHUCJIOTO I' .
i Y ; https://m.edsoo.ru/00ae027e
KauecTBennas peaxius Ha KapOOHAT-HOH
I1 0
3 oprammeci nemeersax ki o bimorera LIOK
P B https://m.edsoo.ru/00ae054e
COCIMHECHHSX YTIIepoja
40 Kpemnuwii 1 ero coenMHeHUS bubmioreia LIOK
P A https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Pemenne
41 AKCIIEPUMEHTAIBHBIX 337a 110 TeMe bubmuoreka [IOK
«BaxxHelme HeMeTaUTbl U UX https://m.edsoo.ru/00ae0bf2
COCITUHEHHSD)
KOHTponvLHaﬁ pabora Ne3 mo Teme Bu6morexa LIOK
42 «Bakuenime HeEMEeTaJUIBI U UX

COCOIUHCHUA

https://m.edso0.ru/00ae0el8
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O6HI3$[ XapaKTCPpHUCTHKA XUMUYCCKUX
3JIEMEHTOB — METaJIJIOB. MeTammndeckas

43 CBSI3b M METAINTHICCKAST KPUCTAILUTHICCKAS buomiorexa LIOK
. . https://m.edsoo.ru/00ael103e
pemérka. du3nueckue CBONWCTBA
METAaIIOB
XUMHYECKHE CBOMICTBA METAILJIOB.
44 ONEKTPOXUMUYCCKHUH PSJT HANPSIKESHUIH buomiorexa LIOK
https://m.edso0.ru/00ae1156
METaJIIOB
OO01mue crocoOb! MOMYUYCHHSI METAJLIIOB.
CmnaBbl. Beruncnenust no ypaBHEHUSIM bubmmoreka [HOK
45 N
XMUMHYECKUX PEAKIINi, €CITH OJNH W3 https://m.edsoo.ru/00ae1156
pEeareHToB CONEPKUT MPUMECH
46 [TonsiTe 0 KOPPO3UU METAIIOB bubmoreta LIOK
https://m.edso0.ru/00ae1278
bubnunoreka IJOK
47 [l{enosnie MeTaitEL https://m.edsoo.ru/00ael4b2
48 OKcuBI ¥ TUAPOKCHUIBI HATPUS U KaJTHS bubamorexa LIOK
https://m.edsoo0.ru/00ae14b2
49 [IemoyHo3eMeIbHBIC METAIIIBI — KaJIbIHI butmmoreka [IOK
M MarHui https://m.edsoo0.ru/00ae15e8
50 Baxxueiime coefuHEHNS KaJIbIUs bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O060011IeHIE U CHCTeMaTH3aI[|sl 3HAHUH
59 JKECTKOCTH BOJBI U CITOCOOBI €6 butmmoreka [IOK
yCTpaHEHHS https://m.edso0.ru/00ae1886
IIpakTuueckas padora Ne 6 mo Teme
53 ")EéCTKOCTI) BOEI)I 1 METOJBI €6 bubmorexa [IOK
. https://m.edsoo.ru/00aelae8
yCTpaHEeHHS
54 ATTOMHI bubnmnoreka [HOK

https://m.edsoo.ru/00aelc64
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55 Am¢oTepHbIe CBOWCTBA OKCHIA U Bu6mmoreka LIOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
bubaunoreka [JOK
> Keneso https://m.edS(I)lo.ru/Oan1d86
57 Oxcupl, THAPOKCHABI 1 coin sxenesa (11) bubmmoreka [{OK
n xenesa (111) https://m.edso0.ru/00ae35e6
58 O60011eHne U cucTeMaTU3alys 3HaHUH
59 sxenepmeonmutsan s 1o v bimoresa LIOK
«BaxHelme MeTauIbl ¥ UX COEIUHECHUSD) https://m.edsoo.ru/00ae3de8
BrrurcneHust o ypaBHEHUSAM XUMUAYCCKUX
G e nmcorepor npivecr, bimoresa LIOK
BrruncieHust MaccoBOii 10JIM BBIXOJ1A hittps://m.eds0o.1u/00ae1750
MPOJYKTa PEaKIIHH
61 O00011IEHNE U CUCTEMATU3ALMS 3HAHUI
62 Konrtponbnas padora Ne4 o Teme
«Baxxkneinme MeTaiibl M BX COeINHEHUS
63 BemectBa u maTepuanbsl B IOBCEAHEBHON bubmmoreka [IOK
5KM3HM YeJI0BEKA https://m.edso0.ru/00ae3f50
64 XuMHUecKoe 3arpsi3HEHUE OKPY KaroIen bub6imoreka [IOK
cpezbt https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pemeHnn SK0IOTHIECKIX bubanoreka [HOK
npobiiemMm https://m.edso0.ru/00ae4270
66 Pesepsuslii ypok. O6o01IeHe U bu6mmotexa [{OK
cUcTeEMAaTH3aIis 3HAaHUI https://m.edsoo.ru/00ae0d0a
67 Pezepsuslii ypok. O0o0meHe u Bub6immoreka [IOK
CHCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00adb33c
68 Pesepsuslii ypok. O6o01IeHe U bu6mmotexa [IOK

CUCTEMAaTHU3alus 3HAHUH

https://m.edso0.ru/00ad9cb2
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YUYEBHO-METOANYECKOE OBECIIEHEHUE OBPA3OBATEJIbHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUISA YYEHUKA
Xumus. 8 kiace: yae0. 11 oomeoopazoBatenbHbiX yupexaeauit / O.C. 'abpuensH. - 3-¢ u3.,
ctpeotut. - M.: [Ipoda, 2022. - 286 c.
Xumus. kiacc: yueo. s obmeodpazoBarenbHbix yupexkaenuii / O.C. 'abpuensH. - 3-e u3.,
ctpeotur. - M.: [Ipoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI 1J151 YUYUTEJISA

1. 'abpuensu O. C., Bockoboitnukosa H. I1., SlmrykoBa A. B. HactonpHas kaura yuuremns. XuMus. 8
KJ1.: Metonuueckoe nocobue. - M.: Ipoda, 2021.

2. 'abpuensin O. C., SAmykoBa A. B. Tetpaap At 1a00paTOpHBIX OMBITOB M MPAKTHYECKUX padoT. 8 KII.
K yuebnnky O. C. I'abpuensna «Xumus. 8 kiaacey». M.: JIpoda, 2022.

3. I'abpuensa, O. C. Metoandeckoe nmocobue k yaeoHuky O. C. I'abpuensna «Xumus». 8 kmacc / O. C.
I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Meroauueckoe nocooue k yueonuky O. C. ['abpuensna «Xumus». 9 knace / O. C.
I"abpuensa. — M. : ipoda, 2021. — 108.

5. Xumus : TexHonorunyeckue kaptol K yueOHuky O. C. ['abpuensna « Xumusi. § Kiacc» : METOAHYECKOE
nocooue / JI. 1. AcanoBa. — M. : JIpoca, 2020

6. Xumus : TexHonorndeckue kaptel kK yaeoruky O. C. ['abpuensna «Xumust. 9 Kiraccey : METOMIECKOe
mocobue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumusi. 8 ki1.: KonTposbHbIe U ipoBepouHbie padoThl kK yueOHuky O. C. [abpuensna «Xumus. 8» /
O. C. I'abpuens, I1. H. bepeskun, A. A. YmakoBa u ap. - M.: /Ipoda, 2022. nanabie

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru 'azera « Xumus» u caiit a1st yuurens «51 uay Ha ypoK XUMHN
http://him.1september.ru Exunas komnexmus IIOP: TIpeameTHast KOJIEKIUs « X MU
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbBIC SIKCTIEPUMEHTBI: XHUMHUSL.
Konnexmms Poccuiickoro o6meo0pazoBaTenbHOro nopraia

http://experiment.edu.ru AJIXUMUK: caiit JL.FO. AnmukbGepoBoit

http://www alhimik.ru Beepoccuiickast oUMITHaa IMKOJBHHKOB TI0 XUMHH
http://chem.rusolymp.ru Opraaudeckass XuMus: 3JI€KTPOHHBIH y4eOHUK JUIsl CPEIHEHN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBII y4eOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTEIK: XUMHUS

http://www.chemistry.ru /IucTaHIIMOHHAS OJJUMIIHAJIA 10 XUMHUU: TEJICKOMMYHHUKAI[UOHHBIH
00pa3oBaTEIbHBIN TPOCKT
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