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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWII K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBaTrenbHON  TporpaMMbl  OCHOBHOro  obmiero  oOpa3oBaHus,
npencrasieHHbix B PI'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUSI M C Y4ETOM KOHIICTIMM MPENOoJIaBaHusl Y4eOHOIro
npenmera «XuMHs» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepauum.

[Iporpamma no xumuu Aa€T MpEACTABICHHE O ILIENAX, OOIIe cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS M PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeaMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJEpKaHUE,
IpeIyCcMaTpUBAET pacHpelesIeHue €ro Mo KjiaccaM U CTPYKTYpUpPOBaHHUE I10
paszenraM M TemMaM MpOorpaMMbl MO XHUMHUHU, OMPEIEISeT KOJIMYECTBEHHbIC U
KaueCTBEHHbIE XapaKTEPUCTUKHU COJIepKaHus, PEKOMEHyEMYIO
MOCJICIOBATEIbHOCTh M3YYCHUSI XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX ~CBsSI3€H, JIOTUKM Y4YeOHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEN 00ydYarommxcsi, OIpeAesieT BO3MOXKHOCTH IpenMera s
peanzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON
IpOrpaMMBbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHus, a Takke TpeOOBaHUMI
K pe3ylbTaTaM OOydYeHHs] XMMHUU Ha YpPOBHE LieJied H3ydeHHs MpeaMeTa u
OCHOBHBIX BHUJOB y4€OHO-ITO3HABATEIbHON NEATEIBHOCTU OOYYaroUIerocs: Io
OCBOEHUIO yUE€OHOI0 COJIepP KaHHUA.

3HaHWE XUMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOyuyarolerocs, ero NpeICTaBIeHU 0 MaTepUaIbHOM €IUHCTBE MUPA, BAXKHYIO
pOJIb UTparOT (HopMUPYyEeMble XUMHUEH TPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPruM U 00 HBOJIIOLIMU BEILECTB B MPUPOJAE, O MyTAX PEIICHUs INI00ATbHBIX
po0JieM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETHUECCKOM,
MUIIEBON U 3KOJOTMYECKON O€30MacHOCTH, TPOOIJIEM 3IPABOOXPAHEHHUS.

N3yuyenne xumunu:

CHOCOOCTBYET pealu3ali BO3MOXXHOCTEH JUIsi  caMOpa3BUTHUS U
dbopMHupoBaHUS KYJIbTYphl JIMYHOCTH, €€ oOmeld U (PyHKIMOHATHHOU
IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS U TBOPUECKHUX CIIOCOOHOCTEN
oOy4aroluxcsi, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHOW JesITeTbHOCTH,
AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHUH, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM JKHU3HU, TaK U B MPOGECCHOHATBHON AESITENbHOCTH;

3HAKOMUT CO CIEIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
LEJIOCTHOTO B3IJIsiAa Ha €AMHCTBO TMPUPOABI M  UEJIOBEKa, SIBISETCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYUYHOH IPaMOTHOCTHU
oOy4Jaronmxcs;

CrocoOCTBYET (hOPMHUPOBAHUIO IEHHOCTHOTO OTHOIIICHUSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIad B
HKOJIOTHYECKOE 00pa30BaHNE 00YJAIOITUXCS.

JlaHHble HampaBJieHHUs B OOYUEHMH XMMHU 00eCreUnBarOTCs crienu(ukon
colepkaHusi y4eOHOro TMpenMeTra, KOTOpBIM SBISETCS  MEAaroru4ecku
aJIaITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha ONPEACIEHHOM 3Tare
€€ pa3BUTHUAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHUS OPUEHTHUPOBAH
HAa OCBOEHHE OOYYAIONIMMHCS CHUCTEMBbl TMEPBOHAYAIBHBIX MOHSITUA XHMHH,



OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAUMMBIX MMOHSITUN
OPTraHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMbl 10 XUMUK chOPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Mojaxoja k €€ n3ydeHuto. CoaepKaHue CKIIAIbIBACTCS U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIHIECTBE U CHUCTEMbI MOHITHH O
XUMHU4Yeckor peakuuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHHU30BaHbI IIO
MPUHIMITY TOCIEI0BATEILHOIO PA3BUTHSA 3HAHUKW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepuomnueckoro 3axkona /[[. M. MeHnmeneeBa Kak OCHOBHOI'O 3aKOHa
XUMUH;

— Y4YEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TPEACTaBICHUNA 00 dJICKTPOIUTHYCCKOM JTUCCOIMAIIMM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE HMITMPUYECKH
MOJTYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUSI M BO3MOXXHOCTEW MPAKTUYECKOTO
MPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHMEe mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJCTABICHUS O XUMHUYECKOW COCTaBJAIOIIEHM HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, ICHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM T03HaHMS B Hayke. M3ydeHrne XUuMHUM MPOUCXOUT C MPUBIICUCHUEM
3HAHUW W3 paHee H3YYCHHBIX Y4eOHBIX mpeaMeToB: «OKpyKaromuid MHDY,
«buonorus. 5—7 knacce» U «PuU3KKa. 7 Kjaaccy.

[Ipy wm3ydeHMH XUMHUHU TIPOUCXOAUT (POPMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM  HaykM Kak o0JlacTH  COBPEMEHHOTO  ©CTECTBO3HAHMS,
MPAKTUYECKON JIESITEILHOCTH YEJIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB
MHpPOBOM KyJIbTYphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (HhOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (D)aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUECKOTO
XapakTepa, sS3blka HayKH, B MPHOOIICHUU K HayYHBIM METOJaM MO3HAHUS IPH
U3YYEHUH BEHIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTHHU
MMO3HABATEIIbHBIX YMEHMA M WX MPUMEHEHWHW B Y4eOHO-ITO3HABATEIBLHOW U
y4eOHO-UCCIIeI0BATEILCKON JICSITEIIBHOCTH, OCBOCHHUU TPaBUI 0E€30MacHOTO
oOparieHus ¢ BEIIeCTBaMHU B MMOBCEHEBHOMN KU3HHU.

[Ipy wu3ydeHHMM XWMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
BAXKHOE 3HAYEHUE MPUOOPEIIN TAKUE LIEHU, KAK:

— (GopMHpPOBaHNE WHTEJUICKTYyaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIHHOMY MPUHATUIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBHUSIM KU3HU;

— HampaBJEHHOCTh OOYYEHHsS] Ha CHCTEMaTH4YecKoe MpHOOIIEeHUE
00y4JaroImxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON JESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (QOPMUPYIOIIMM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHH;

—  ofecriedyeHre  YCJIOBMH,  CIIOCOOCTBYIOIIMX  NPHOOPETEHUIO
OoOyJaronUMuUCs  OMbITa  Pa3HOOOpPa3HOW  JEATETLHOCTH, TIO3HAHUS W
CaMOIO3HAaHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMM), HMMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE ISl PA3JIMYHBIX BUJOB AESTEIbHOCTH;

— ¢opmupoBanue o0mEeH (QYHKIIMOHATIBHOW ¥ €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHHH OOBSCHATh W OICHUBATH SIBJICHUS



OKPY’KaIOIIEero MUpa, UCIOJb3Yysl 3HAHUS U ONBIT, MOJIYYEHHbIE MPU U3YYECHUU
XUMUH, TPUMEHSTh UX MPH PEIIeHWH TpoOJieM B TOBCEIHEBHOM JXHU3HU H
TPYJI0BOM JIEATEIIBHOCTH;

— ¢QopmupoBaHue Yy OOy4YarOMUXCd TYMaHHUCTHYECKHX OTHOIICHHM,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco000pa3HOro TMOBEACHHUS B OBITY W TPYJAOBOM JESATEIBHOCTH B IEISAX
COXPaHEHMS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOJTHOU CPEIbI;

— pa3BUTHE MOTHBAIIUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduisi W  HalpaBJICHHOCTH
JagbHEUIIero o0y4eHus.

OO0miee 4YMCIO YacoB, OTBEAEHHBIX ISl W3YYCHHUS XHUMHU Ha YpOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHms, cocTaBisieT 136 JacoB: B 8 kiacce — 68 4acoB
(2 gaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/ibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMHM B KU3HU YEJIOBEKA. XUMHS B CUCTEME HayK.
Tena m BemecTtBa. du3nyecKue CBOWMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BenlecTB. [IoHATHE O MeTOAaX MO3HAHUSA B XUMUU. UHCTHIE BELIECTBA U CMECH.
CriocoObl pa3esieHust CMECei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOKHbBIE BEIIECTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH IIOCTOSIHCTBA coOcTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHOocUTENBHASE MOJIEKYJIsIpHAsl Macca. MaccoBast 10JIs1 XMMUYECKOT0 JIEMEHTA
B COCIMHCHHH.

KomnyectBo BemectBa. Monbs. Monsgpras wacca.  B3auMocBs3b
KOJIMYECTBAa, MAacChl M 4WCIa CTPYKTYPHBIX €QUHUI Bemectsa. Pacuérel mo
(dopMysiaM XUMHUYECKUX COEANHEHUH.

@u3znueckue M XUMHYECKUE SBJICHMs. XHUMHUYECKas peakiuss u e€
OPU3HAKU. 3aKOH COXPAHEHMS MAacChl BEUIECTB. XHMMHYECKUE YpaBHEHUS.
Krnaccudukanus XuMHUUECKUX peakluid (COeTUHEHUS], pa3IOKEHUs, 3aMEIICHHUS,
obmeHa).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBuiamMu padboTkl B Jaboparopuu
U npuéMamMu oOpalieHus ¢ JabopaTOpHBIM O000pYIOBaHUEM, H3YUYCHHE W
onucaHue (PU3MYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHX BEILECTB,
HaOmoneHrne pu3ndeckux (TUIaBJIeHHE BOCKA, TasHUE JibJIa, paCTUpaHUE caxapa
B CTYINKE, KUIIEHHWE M KOHJEHCALMS BOJbI) U XUMHUYECKHX (TOPEHHE CBEYH,
NPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBUE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIOJICHUE ¥ ONHCAaHUE MPHU3HAKOB MPOTEKAHUS XUMHUYECKHUX
peakimii (pa3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOUM KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMOJIEHCTBUE
xenesa ¢ pactBopom coiu meau (I1), usyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOINbI0 ~ MarHura,  (GUIBTPOBAHHWE,  BbIIAPUBAHUE,  JIUCTUJUISAINSA,
xpomatorpadus, NpPOBEICHHE OUYMCTKA IOBAPEHHOW COJM, HAOIIOJACHUE U
ONMCAHUE PE3YJIbTATOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUS MacChl, CO3/IaHNE MOJEIIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxHeimue npeacTaBuTe i HEOPraHNYECKHX BELECTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucinopoa — aneMeHT U mpoctoe
BemlecTBO. HaxokaeHue kuciopona B MpUpoje, GU3NYECKHUE U XUMUYECKUE
cBorictBa (peakuuu ropenus). Okcupabl. [Ipumenenne kucinopoma. CrnocoOsl
MOJIy4YeHHUsI KHUCIOpoJa B JabopaTopuu W MpoMbIIUIeHHOCTH. Kpyroopor
Kuciopoa B mpupojie. O30H — aJIOTpOIiHAs MOIU(UKALIHS KUCIOPOA.

TemnoBoit 3pPexT XUMUYECKON peakluy, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- M 3HJOTEPMHUYECKUE peakuHuH. TOIUIMBO: yroib U METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE MapHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIIOsL.

Bopopon — smemeHT m mpocroe BemiecTBo. Haxoxknenue Bomopona B
npupone, (u3MUECKHe W XUMHYECKHE CBOWCTBA, MPHUMEHEHHE, CIOCOObI
noxydenus. Knuemorel u comnn.

MonsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHECHUSIM.

Odusnyueckne CBOMCTBA BOIbl. Boma kak pactBoputens. PacTBOpEI
HaceplieHHble M1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTh BEIIECTB B BOJE.



MaccoBasi 1107 BEHIECTBA B PACTBOpE. XHWMHYECKHE CBOMCTBA BO/IBI.
OcHoBanusi. Ponb pacTBOpOB B NPHUPOJE M B KU3HU 4elioBeka. KpyroBopor
BOJbI B IPUPOJIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenuit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  cojieoOpasyromiie (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHbIE) W
HecosieoOpaszyromue. Homenknatypa okcumoB. Dusnueckue WU XUMHUYECKUE
CBOKCTBA OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IIENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHkinarypa ocHoBaHM. PU3NYECKHE U XUMHUUYECKUE CBOMCTBA
ocHoBaHuu. [lonydeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. Ouzndeckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM MetaimioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Howmenkinatrypa coneil. ®PuU3MYeCKHME W XUMHUYECKHE CBOWCTBA
cozei. [lomyuenue comen.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUS KUCIOpOAa B  BO3IYXE,
MOJIy4eHHE, COOMpaHHWe, pacro3HABaHUE W HU3YYEHUE CBOICTB KHUCIOpPOa,
HAOJIIOZICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHHUSI W TIpEKpamlieHusi TropeHus (moskapa), O3HaKOMJIEHHE C
oOpa3liaMd OKCHJIOB M OIMCAaHHUE WX CBOWCTB, IIOJIydeHUE, CoOHUpaHue,
pacrio3HaBaHWE€ W W3YyYEHHE CBOWCTB BOJOpOJa (FOpPEHHUE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (1) (Bo3MOkKHO HCTIOIB30BaHKUE BUEOMATEPUATIOB),
HaOJIOICHHEe OOpa3IloB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEIOBAHUE
OCOOEHHOCTEW pPAcTBOpEHHsS BEHIECTB C Pa3IMYHON  PacTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAIaMU (HATPUEM U KaJbIIHEM)
(BO3MOKHO HCIIOJIb30BAaHUE BHUICOMATEpPUATIOB), HCCJIEAOBaHUE 0OPa3IOB
HEOPTaHWYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpAaCKA MHJHUKATOPOB B pPACTBOpPaXx KHUCIOT W 1IEJIOYEH, HU3YyUYECHUE
B3aumojericTBus okcuaa meau (II) ¢ pacTtBopom cepHON KHCIOTHI, KUCIOT C
METaJUIaMHU, PEAKIU HEUTPAIU3ALINH, ITOJTyYEHUE HEPACTBOPUMBIX OCHOBAHUMU,
BBITECHEHHE OJHOTO MeETajlla JpPyrMM W3 pacTBopa COJM, PEUICHHE
AKCIEPUMEHTANIBHBIX 3aJlady Mo Teme «BakHeilne KiIacchl HEOPTraHUYECKUX
COCIMHEHUI.

IMepuoanuyeckuiit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jiemeHToB JI. . MenaeneeBa. CTtpoeHue aTtoMoB. XMMH4YeCKasi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[TepBbie TOMBITKH KIacCUPUKAIMN XUMHUECKUX 3JieMeHTOB. [loHsATHE O
IpYINNax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U UIEJIOYHO3EMEIbHBIE METaJlIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbBIE
OKCHUJbI U TUAPOKCH/IBL.

[Tepunoanueckuit 3akoH. [leproandeckas cucteMa XUMHYECKUX JIIEMEHTOB
H. WN. MenneneeBa. KopoTkomepuogHass # JIMHHONEPUOAHAs (HOPMBI
[Tepuonnueckoit cucrembl xumuueckux 3nemeHtoB JI. W. Menneneesa.
Ilepnoner u rpynmbl. @U3MYECKHH CMBICI TMOPSAAKOBOTO HOMEpA, HOMEPOB
MEPHUO/IA U TPYIIIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX saep. M3oTombl. DIJIEKTPOHBI.
CtpoeHue IeKTPOHHBIX 00010YeK aTOMOB MEPBBIX 20 XMMUYECKUX AJIIEMEHTOB



[Tepuoanueckon cucremsl [. M. MenaeneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckoit cucreme 1. . Menneneena.
3aKOHOMEpPHOCTHM M3MEHEHHUs paJuyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIaM U IEPUOIAM.
3nauenue Ilepumoamueckoro 3akoHa u llepuonnueckodt CUCTEMBI
XUMHYECKUX DJIEMEHTOB JIJIsl Pa3BUTHUS Hayku U npakTtuku. . 1. MeHneneeB —
YUYEHBIN U TPaKIaHUH.

Xumuueckas cBs3b. KoBajeHTHast (ToyisspHas W HEMOJSpHAs) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIINH.
ITpouecchl OKUCIIEHNSI U1 BOCCTAHOBIICHHS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHE OOpa3IOB BEIIECTB METAJJIOB U HEMETAJNIOB, B3aUMOJICHCTBUE
TUIPOKCHUAA LIMHKA C PacTBOpPaMU KHUCJIOT U LIEJIOYEH, IPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX —PEAKIIUI
(ropenue, peakiu pa3ioKeHUs], COSTUHEHU).

Meostcnpeomemmnule ceazu

Peanu3zanuss MexnpeaMETHBIX CBS3€l MpPU U3YYCHUU XUMHUU B 8 Kjacce
OCYIIECTBJISIETCS. YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH I OTHEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mure ecTecTBEHHO-HAyYHbIC TOHSATHS: HAy4dHbIM (pakT, TUIOTE3a,
TEOpUsl, 3aKOH, aHajdu3, CHUHTE3, KJjIacCU(UKAIUs, [EePUOIUIHOCTD,
HAO0JII0/ICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MO/JICTh, SIBJICHUE.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH],
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUYECKHM 3apsill, BEILECTBO,
TeN0, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, (PU3WYECKUE BEIMYMHBI,
€MHULIBI U3MEPEHUSI, KOCMOC, INTaHETHI, 3BE311bI, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpabl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYECKasl peaKkuus

[Tepunoanueckuit 3akoH. [leproandeckas cucTteMa XUMHYECKUX JIIEMEHTOB
. N. MenpgeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KalblHs U HX
COCMHEHUN B COOTBETCTBHUU C IOJIOKEHHEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BUbl XUMHUECKON CBSI3U. THIBI KPUCTATUTMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTALUIMYECKOW PEIIETKU
Y BUJIa XUMHYECKOU CBS3H.

Knaccudukanms v  HOMEHKJIATypa  HEOPTaHMYECKUX  BEIICCTB.
XUMHAUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3jIMYHbIM Kjlaccam
HEOPraHUYECKUX COCIUHEHHM, TCHETUUECKAs CBSI3b HEOPTAHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKHX peakluid MO Pa3IudHbIM IMpu3HaKaMm (1o
YHUCITy M COCTaBYy yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3D deKTy,
[0 W3MEHCHHUIO CTEIEHEW OKHUCICHUS XHMHUYECKHX DJJIEMEHTOB, IO
00paTUMOCTH, MO YYACTHIO KaTajiu3aropa). OJK30- M SHIOTEPMUYECKHUE
pEaKUKH, TEPMOXUMHUYECKUE YPABHEHUS.

[lonsite o ckopoctu xumudeckoi peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKMX peakuusix. I[loHsiTHE O TOMOT€HHBIX H



reTeporeHHbix peaknusx. [lonarue o karanuse. [loHsTHE O XUMHUYECKOM
paBHOBecun. DakTOpbl, BIUAIONIME HAa CKOPOCTh XUMHUYECKON peakiuu u
M0JIOKEHUE XUMHUUYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM  peakuuu. (CocTaBieHUE  ypaBHEHHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA C HUCIOJIB30BAHUEM METOJa
AJIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKOM  OUCCOUMALMHU.  ODJNEKTPOJIHUTBI U
HEANNEeKTPOoauThl. KaThoHbl, aHMOHBI. MeXaHW3M JAMCCOLMALMUA BEIIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOU CBsi3U. CteneHp auccounanviv. CHIIbHBIE U
cia0ble SJIEKTPOJIHUTHI.

Peakiuu wmoHHOro oOMeHa. YCJIOBUS TPOTEKaHHWs pPEaKlUid HOHHOTO
oOMeHa, TIOJIHBIE U COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuii. CBoiicTBa
KHUCIJIOT, OCHOBaHUN M COJICH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOM
nucconuanv. KauectBeHHbIE peakiiny Ha HOHBL. [[oHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiiMasa), CJIOKHBIX BEIIECTB
(x7opuga HaTpusl), HUCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3iIMYHbIX  (AKTOPOB,  HCCIIECOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMpOLECCa TUCCOUMAIMU KHUCIIOT,
IesIo4ei u coseit (B0O3MOKHO HCIIOIb30BaHME BUIEO MATEPHAIIOB), IPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIONIUX NMPU3HAKA MPOTEKAHMS PEaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJIEHHE Ta3a, OOpa30BaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIHA
(ropenue, peakuuu pasyoXKeHus, COEIMHEHNA ), pacrio3HaBaHHE
HEOPraHMYECKUX BEIIECTB C IOMONIbIO KAUYECTBEHHBIX PEAKIMHd HAa HWOHBI,
pelIEHUE PKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaunsbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucienus. CtpoeHue u (pU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHUUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoJEeiCTBHE C METAJJIaMH, HEMETaulaMH, LIeIo4aMu). XJIOPOBOIAOPO.
ConsiHast KUCIOTa, XUMHUYECKUE CBOMCTBA, NMOTy4YeHUE, MpUuMeHeHue. JleiicTBre
XJIOpa W XJOPOBOAOpPOJAa Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
Hax0JICHUE B MIPUPOJIE.

OO6mrast  xapaktepuctuka odneMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHn OKucieHus. CTpoeHne u GU3nIecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpPOJAAa W  Cepbl. AJUIOTPOMHBIC
MoauUKAIMK KUCTIOPOIa B cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOIOPOI,
cTpoeHue, GU3MYECKue W XHUMHYEeCKHe CBoicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENM KUCTOTHBIX OKcumoB. CepHas Kuciora, (QuU3HUECKHe U
XUMUYECKHME CBOMCTBa (0OOIIME Kak TPENCTABUTENs Kiacca KHUCIOT U
cnenupuyeckre). XMMUYECKHUE PEAKIUH, JISKAIIHEe B OCHOBE MPOMBIIIIICHHOTO
croco0a TMoMy4deHus:i cepHoil KuciIOThl. [Ipumenenne cepHoit kuciotel. Comnm
CePHOI KHCIIOTHI, KQ9eCTBEHHAs Peakuys Ha Cyabdar-noH. HaxoxaeHue cepel
U e€ CoOeAUHEHU B mpupoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
COEMHEHUSAMU Cepbl (KUCIOTHBIE IO, 3arpA3HEHUE BO3/lyXa U BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLEHUS.

OO6mas xapakTepucTuka 3neMeHToB VA-rpymibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUsA. A30T, pacOpoCTpPaHEHHE B



npupoe, husndeckue u XumMuieckue cpoiictBa. Kpyrosopor azora B mpupoje.
AMMHaK, ero pU3nYecKue U XUMUYECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Comn amMMoHUS, UX (GU3MYECKHE W XUMHUYECKHUE CBOWCTBAa, MpPHUMEHEHHE.
KadecTtBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIJIOTa, €€ MOJTy4YeHuE,
du3nueckue M XUMHUYECKHE CBOMCTBa (00IIME Kak MpeCTAaBUTENs Kiacca
KUCIIOT W crnenuduieckue). Vcnonp3oBaHue HUTPATOB M COJieH aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YJ0OpeHuH. XUMHYECKOe 3arps3HEHUE OKpYkKarolleh
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0K/IH, 3arpsi3HEHNE BO3/yXa, MOYBBI
u BojioéMoB). docdop, amnorponubie Moaudukanuu docdopa, puzndeckue u
xumuyeckue cBoiictBa. Oxcun ¢ocdopa (V) u  docdhopHas KucioTa,
du3nueckre U XMMUYECKUEe CBOMCTRA, nonydyeHue. Mcnonb3zoBanue pocdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHHUIA.

O6mass  xapakrtepuctuka oaneMeHToB [VA-rpynmnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpPHBbIC CTENEHU OKUCIEHUA. YTJIEPOJ, aNIOTPOIHBIC
MOJAU(PUKALIUKA, PACTIPOCTPAHCHHE B TPHUPOJE, (PHU3NYECKUEe U XHUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriaepona B npupojge. Okcujbl yriepoa,
uX (QU3NYECKHe U XUMUYECKHE CBOMCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJIOTUYECKHE MPOOJIeMbl, CBS3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rio0anbHOTO MOTEIUICHUS KIKMMAaTa, MapHUKOBBIN
abdext. VronpHas kuciora u €€ CcoiaM, UX (U3MYECKHE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHUE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonbp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavyasibHble TIOHATHST OO0 OpPraHUYECKHMX BEHIECTBAX Kak O
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCyCHasi KucJoTa). [lpupomHple HCTOYHUKU  YIIEBOAOPOAOB  (yroib,
IPUPOAHBIN Ta3, HeDTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: KHUPAX,
Oenkax, yrieBojax — M UX POJIM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX M HEOPTaHUUECKUX COCTUHECHHM.

Kpemunuii, ero ¢usnyeckue W XUMHUYECKHUE CBOWMCTBA, NOJNYyYCHHE H
npumeHenue. CoenuHeHUs KpeMHusi B mpupoje. OOmme mpenctaBieHus 00
okcuze kpemuus (IV) u kpemuueBoii kuciore. CHIMKaThI, UX UCIIOJIb30BAaHUE B
OBITY, B IPOMBINIICHHOCTH. BaxkHeimre cTponuTebHbIe MaTepHAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kele300eToH. [IpodiemMbr 6€30macHOTO HUCTIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue O0Opa3IOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOM
KHCJIOTBI, TPOBEICHHE KAYECTBEHHBIX PEaKIIUi Ha XJIOPHUI-UOHBI U HAOJI0/IeHNE
MIPU3HAKOB UX MPOTEKAHMUSI, OTBITHI, OTPAKAIOIINE (PU3NUECKHE U XUMHUYECKUE
CBOWCTBa TQJOTCHOB H WX COCAWHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), O3HAKOMJIEHHE C OOpa3iaMu XJOPHUIOB (TaJOTEHUIIOB),
O3HAKOMJIEHHE C oOOpa3mamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE TMpollecca OOyTrIIMBaHUS
caxapa moJ JACUCTBUEM KOHUEHTPUPOBAHHOW CEPHOW KHCIOTHI, H3YYEHHE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEPHOM  KHCIOTBI, MPOBEIACHUE
KaueCTBEHHOW peakiuu Ha cynbdar-uoH u HAOMIOJEHUE TMpu3HaKa e€
MPOTEKaHus1, 03HAKOMJICHHE C (PU3MUECKUMHU CBOWCTBaMHU a30Ta, pochopa u ux
COCNMHEHW (BO3MOXKHO WCIIOJIb30BaHWE BHJJICOMATEPUAJIOB), O0Opa3amMu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, pacIiO3HABAaHUE U
M3y4eHUE CBONCTB aMMMAaKa, NPOBEICHWE KAYECTBEHHBIX DPEAKIU Ha HOH



aMmMmoHusi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX IPOTEKaHUS,
B3aUMO/ICHCTBUE KOHIICHTPHUPOBAHHOM a30THOM KHUCIJIOTHI C MEJbIO (BO3MOYKHO
WCIIOJIb30BaHUE BHUIACOMATEPHATIOB), H3YYEHHE MOJCIICH KPUCTATHYECKUX
pemérok anMaza, Trpaduta, dyiepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7IcOpOLIMKM PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IPOTHBOTA3a, MOJyYeHHEe, COOMpaHUe, paclo3HaBaHUE W HM3yYCHHE CBOMCTB
YIJIEKUCIOTO Ta3a, IPOBEJACHHE KA4YeCTBEHHBIX pEaKIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M U3YyYCHUE MPHU3HAKOB HUX IMPOTECKAHUS, O3HAKOMIICHUE C
NPOAYKIMENH CHUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHelmue HeMeTauIbl U UX COSTUHEHUS.

MeTaJiibl 1 X COEAMHEHHUS

OOmiass XapakTepUCTUKAa XUMHUYECKHX DOJEMEHTOB — METaJUIOB Ha
OCHOBaHMU X IOJIO)KEHUS B [Ieproinyeckor CuCTeEME XUMUUYECKUX DJIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTajuioB. MeTajuinueckas
CBSI3b U METAJUIMYECKasd KPUCTAUIMYECKAsT PEIIETKA. DJIEKTPOXUMUUECKUMN P
HAaNpsDKCHUM MeTauioB. DU3MYECKME M XMUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpO3WMHM METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTBI MX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JIOPAIIIOMUHUM, OPOH3a) U UX IPUMEHEHHUE B OBITY ¥ IIPOMBIIIJIEHHOCTH.

[llemounble  Merauibl: MoJio)keHWe B lleproamueckor  cucreme
XuMu4deckux 3neMeHToB [. . MeHnneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBA (Ha NpHMEpEe HATpUS U
Kanusi). OKCUAbl W TUAPOKCHUIBI HATpus W Kanud. IIpuMeHeHHe IIeI0YHbIX
METaJUIOB U UX COCTMHECHUH.

[[lenouyHo3eMeNbHBIE METAIAbl MarHuid W KaJbLIMK: IIOJIO)KCHHUE B
[lepuomnueckont cucreme xumudeckux osnemeHtoB JI. WM. Menngeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXAEHHE B mpupoge. Puzmyueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kanbliusa. Baxkneimme coeauHeHUsS Kaiablius (OKCH,
TUAPOKCU/I, cOJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cuctemMe XUMHYECKHUX
snemeHToB [[. M. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOMCTBa amtoMuHHSI. AMQOTepHBIE CBOMCTBA
OKCHJIa U TUAPOKCHUIA ATFOMUHUA.

Keneso: nonmoxenue B [leppoanyeckoil CUCTEME XUMHAYECKUX AJIEMEHTOB
. 1. MenneneeBa, CTpOCHHE aTOMa, HAXOXKJICHUE B npupoje. Ousnyeckue u
XHMHYECKHE CBOMCTBA keie3a. Okcuabl, TUApOKCcUAbl U coiu skenesza (II) u
xenesa (III), ux cocta, CBOMCTBA U MOTyUYEHHE.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE ¢ oOpaslaMd METaJNIOB M CIUIaBOB, MX (HU3UYCCKHUMHU
CBOWCTBAaMHU, HW3YyYECHHE PE3yJbTATOB KOPPO3UHU METALUIOB  (BO3MOXKHO
HCIIOJB30BAaHNE BHACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJblIUsl W HATPHUSl C BOJOW (BO3MOXXHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOIECCAa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXHO HCHOJIb30BAaHWE BHJICOMATEPUANIOB), TMPU3HAKOB IPOTEKAHUS
KaYE€CTBEHHBIX PEAKIMI HA HOHBI: MarHus, Kajablys, aJFOMAHUS, [IMHKA, KeJie3a
(Il) u xeneza (III), memu (II), HaOmOmEHWE W ONMHMCAHHWE MPOIIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMM HATpHs, Kaausl M Kalblus (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HCCIEAOBaHHE aM(pOTEPHBIX CBOWCTB
TUIPOKCUAA AJTFOMUHMUS U THAPOKCHJIA [IMHKA, PEUICHHE DKCIEPUMEHTAIBHBIX
3a7a4 1mo TeMe «Bakaeimmne MeTanibl 1 UX COCIUHECHUS).

XuMUA ¥ OKpY:KaOLIas cpeaa



BemectBa 1 MaTepuasibl B MOBCEIHEBHOM KU3HM 4enoBeka. bezomacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMUUYECKHUX peakiuil B ObiTy. [lepBas momornis npu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKaolIel cpebl (mpeaenbHas JOmyCcTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJK). Ponp xumMum B penieHuun
AKOJIOTUYECKUX MPOOIIEM.

XumuuecKkuii IKCnepumenm:

U3y4eHue o0pa3loB MaTepHaNIOB (CTEKIIO, CIIJIABbl METAJIIOB, IOJIMMEPHBIE
MaTepuabl).

Mescnpeomemmunie ceazu

Peanuzanus MexXnpeIMeTHBIX CBSI3€H MpU U3YYEeHUH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHATUN, SBIAIONIMXCA CHUCTEMHBIMU IS OT/AEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHalIU3, CHUHTE3, KIacCU(PUKALMS, NEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE, MapHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTCPHAIHI.

®duzuka: Marepusi, aToM, HJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIU],
U30TOTBI, PaTUOAKTUBHOCTb, MOJIEKYJa, AJICKTPUUYECKUN 3apsij], MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUDIEKTPUKH, (DOTOIEMEHT, BEIIECTBO, TEJNO, O0BEM,
arperaTHo€  COCTOSSHME  BeIlleCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUIMUeCKasi pemeéTka, CIUIaBbl, (QU3UYECKHE BEJIUYUHBI, €IUHUIIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE31b1, COHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, FIKOCUCTEMA, MUHEPATHHBIC
yI0OpEeHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpATbl, TOPHBIE TOPOJIBI,
MI0JIC3HBIC HCKOIIaeMble, TOTUIUBO, BOJHBIC peCypcChI.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
0o0pa3oBaHUs JOCTUTAIOTCA B XOA€ OOYYEHHS XMMHHU B €IWHCTBE Y4eOHOU U
BOCIIUTATENIBHON  JEATEIBHOCTH B COOTBETCTBHUM C  TPaJWLHMOHHBIMU
POCCUHCKUMH COLUOKYJIbTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
OPUHATBIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU MOBEACHUSI U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOITUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOyYarouuxcs
PYKOBOJCTBOBaTbCA CUCTEMOM IIO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUUA U
pacIIMpeHre ONbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

HEHHOCTHOIO  OTHONIEHUS K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B )KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTHXKCHHSIX UM OTKPBITHSIX MHUPOBOH H
OTEUECTBEHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTH B HAyYHBIX 3HAHMUIX 00
yCTPONCTBE MUpa U OOIIECTRA;

2) rpaka1aHCKOr0 BOCIIMTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOLIEHUI B  KOJUIEKTUBE, KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIENOBATEILCKOM, TBOPUYECKON W JIPYTUX
BUJIAX JICSITEIIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATEILHOCTH
IIPY BBITIOJIHEHNW YY€OHBIX, TO3HABATEIBHBIX 33/1a4, BHITOJIHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTPEMJICHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  Mpolecce ATOM  ydueOHOM
NEATEIbHOCTH, TOTOBHOCTU OIIEHUBATh CBOE MOBEJCHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEACTBUU IMOCTYIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUA:

MHUPOBO33PEHUYECKHE MTPEJCTABIICHHS O BEIIECTBE U XMMHUECKON pEaKIunu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JIsl TOHUMAaHUS CYIIHOCTH HAyYHON KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOJHOU CPEJION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

M03HAaBaTEJIbHbIE MOTHBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUU
M0 XUMHUHU, HEOOXOAMMBIC I OOBSCHEHUS HAOIIOMAEMBIX IMPOIECCOB U
SIBJICHHM, TMO3HABATEIIbHOW, MH(GOPMAIIMOHHONW M YWUTATEIhCKOW KYJIbTYpPHI, B
TOM YHCIIE€ HABBIKOB CaMOCTOATEIBbHON padOThl C Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMU  TEXHUYECKUMHU  CPEACTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEeC K OOYYEHHWIO W TO3HAHUIO, JIFOOO3HATEILHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIEIOBATEIHCKOM
NEeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTH U YPOBHS 00y4YeHUS B
JlaabHEHIIeM;

4) dpopMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCICACTBUN U
HETIPUSITHE BPEIHBIX TNPUBBIUEK (YIMOTPEOJEHUS aJIKOTOJisA, HAPKOTHUKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIIOZICHUS TMpaBUI  OE30MACHOCTH  MPH
oOpalieH ¢ XMUMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM JKU3HU;

S) TpyaA0BOr0 BOCIMTAHUSA:

UHTEpPEC K MPAKTUYECKOMY HM3Yy4EeHHIO Mpodeccuil U TpyAa pa3IudHOro
poJia, yBaXKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM NIEATEIbHOCTH, B TOM UHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUW MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUIYAIbHON  TPaeKTOpUM TMPOJOJDKEHUST O00pa3oBaHUsl C  y4€TOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycrnemHod NpodecCUOHATbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb AaJalTUPOBAThCA B MpodecCHuOHATHLHOM
cpene;

6) 7K0JI0TMYeCKOTr0 BOCIIUTAHUSA:

AKOJIOTUYECKU I€JeCO00pa3HOE OTHOIIEHHWE K MPHUPOJE KAaK HMCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBaHUs, HIOHUMAHNUE LIEHHOCTU 3JJ0POBOTO
u Oe3omacHoro obpasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3HMUEeCKOMY U TMICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
npaBuil OE30MacCHOTO TMOBENEHUS TpH paboTe C BeEIIeCTBAMH, a TaKXKE B
CUTYyalUsX, YTPOKAIOIIKUX 30POBBIO U )KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHSITH 3HAHUS, [TOJTy4aeMble MPU U3YUYEHUU XUMUH, JJIs
peleHnst 3ajiad, CBSI3aHHBIX C OKPYXKalOUIEH MPUPOJHOU CpElou, st
MOBBIIICHUS YPOBHSA JKOJIOTMYECKON KYJIbTYpPbl, OCO3HAHHUS TJ100aIbHOTO
XapakTepa HJKOJIOTMYECKUX TMpoOJieM M IMyTed WX PEIICHUs MOCPEICTBOM
METOJ0B XUMUU, SKOJIOTUUECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCSA UM
B [I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpenIMETHBIX pPE3YyJIbTATOB BBIIEIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MUPOBO33PEHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpPHs,
OPUHIMI, TUMOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT H JApYyroe.),
KOTOpBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHUM M3 OJTUX TPEIMETOB  (HOPMHUPOBATH
IpEACTaBICHUE O UEIOCTHOM HAy4yHOM KApTHUHE MHUpPa, U YHUBEPCAIbHBIC
yuyeOHbIe JEeUCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJSTUBHBIC),
KOTOpbIEe oOecrneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TJIAHUPOBAHUIO U OCYIIIECTBICHHUIO yUeOHOM NeITeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

ba3oBble 1ornueckue AeMcTBUs:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJIEHUS MPU OCBOEHUU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX MOHSATUHN (BBIACIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABINBATh B3aUMOCBS3b C IPYTUMH TOHSITHSIMU), UCTIOJIb30BATh
MOHATHUS JUTsl OOBSCHEHUS OTACIBHBIX (DaKTOB M SIBJICHHUH, BRIOUPATh OCHOBAHUS
U KpUTEPUHM sl KIacCU(UKAIMU XUMHUYECKUX BEIIECTB U XUMHUYECKUX
peaKivii, yCTaHABIUBATh MPUYUHHO-CIIECACTBEHHBIC CBSI3U MEXKIY OOBEKTaMHU
W3YUYCHHUS, CTPOUTH JIOTUYECKHE pacCykJeHUs (MHIYKTUBHBIE, NETyKTUBHBIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHHE MPUMEHSATH B MPOLECCE IO3HAHUA MOHATHS (MPEIMETHBIE U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HUCIOIb3yEMbIEC B
XUMUH, TPeoOpa30BbIBATh IMHPOKO MPUMEHSEMBIE B XHMHH MOJIEIbHbBIE
MIPEACTABICHUS] — XUMUYECKHI 3HAK (CHMBOJI 3JIEMEHTA), XUMH4Ieckas (hopmyra
Y YpaBHEHUE XUMHUYECKOW PEAKIHUHU — MPU PEIICHUH Yy4eOHO-TI03HABATEIbHBIX
3a7a4, C Y4ETOM OTUX MOJECIBHBIX TMPEJACTABICHUN  BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH HM3Y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHYECKUX  pPEaKUud, BBIABIATH  OOIIUE
3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3M W MPOTUBOpEUUS B
U3y4aeMbIX IIPOLeccax U sIBJICHUSX.

Ba3oBnlIe ucciieqoBare/LCKue 1eMCTBUA:

yYMEHHUE UCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KaUYE€CTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KAayeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IPOBEPKE MPABUIILHOCTH BbICKA3bIBAEMBIX CYXKICHUH;

npUOOpEeTeHNe ONbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKHX HJKCIEPUMEHTOB, yMEHHE HaOMoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyIupoBaTh 0000IIEHUS
U BBIBOJIBI MO pe3yibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIIATh
OTYET 0 MpoAeTaHHON padoTe.

Pabora ¢ nndopmanueii:

yMEHHUE BBIOMpATh, aHATU3UPOBATH U HUHTEPIPETHPOBATH HH(POPMAIIHIO
pa3NUYHBIX BUAOB W (GOPM TMPEACTABICHUS, TMOJIY4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHBIE TMMOCOOMs, pecypchl VHTepHeTa), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(POPMAIHIO;

yMEHHUE NMPUMEHSTh Pa3Iu4yHbIe METOJIbI U 3alPOChl MPU TIOUCKE U O0TOOpE
uH(pOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATEJIbHBIX 33J1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HCIOJBH30BaHUA MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYpOH AaKTUBHOTO UCIOJIb30BAaHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSTEIHLHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpEACTaBICHUS
uH(bOpMAIIUU U WUTIOCTPUPOBATH pEIIacMbie 3aJa4l HECJIOXKHBIMH CXEMaMH,
JuarpaMMamu, IpyrumMu hopmamu rpaduki ¥ UX KOMOUHAIUSMU;

YMEHHME WCIIOJIb30BaTh W AaHAJIM3UpPOBaTh B Ipolecce YydyeOHOU u
UCCJIEI0BATEIBCKON NEeATEbHOCTH uHbOpMAITHIO 0 BITUSIHUA
IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SIIICTBA W TPAHCIOPTAa HA COCTOSIHHE
OKpYKarolen MPUPOTHOU CPEJIBL.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIE NeiCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B XoJ€ auayiiora u (Wiau) IAUCKYCCHHU) TIO
CyHlecTBYy 00cyxkaaeMoil Tembl, (OPMYyJIHPOBaTb CBOU  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUS TPEJCTaBIATh TOJYYEHHBIE PpE3yJbTaThl IO3HABATEILHON
NEATEIbHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUI0
pPE3yNbTaTOB  BBHITIOJIHEHUS XHMHYECKOTO OJKCIepuMeHTa (J1abopaTopHOTO
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIECTB, YUEOHOTO
MIPOEKTA);

YMEHHsSI y4eOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MO3HABATEIbHOW M  HCCIIEIOBATEIIbCKON  JIEATEIbHOCTH TPU  PEIICHUH
BO3HHUKAIOIIKUX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3unuii  (oOCyXneHus, OOMEH  MHEHHUSIMH, «MO3TOBBIE  IIITYPMBD»,
KOOPJHMHALIMSL COBMECTHBIX JCHCTBUM, OMNPEIEICHUE KPUTEPUEB IO OLICHKE
KaueCcTBa BBIMOJIHEHHOU PabOTHI U IpyTHe).

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHUE CAMOCTOSITENBHO ONPEAENSATh UEIN AESTENbHOCTH, INIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOIUPOBATH U MPHU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTD, BBIOMpaTh Hanbosee 3 (HeKTUBHbBIE CITOCOOBI PElIeHUs Y4eOHbIX
Y TIO3HABATEJIbHBIX 33]a4, CAMOCTOSITEIbHO COCTABIIATh WJIM KOPPEKTUPOBATH
IIPEUIOKEHHBIM AJITOPUTM JCHMCTBUM IPU BBIIOJHEHUU 3aJaHUM C y4ETOM



MOJTyYEHHUsI HOBBIX 3HAaHUN 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX U PEAKITUsX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3yJibTaTa 3asBJICHHOMN 1I€JIM, YMEHUE
UCIIOJIb30BaTh U aHAJM3UPOBATH KOHTEKCTHI, NIpejaracéMple B YCIOBUH
3aJIaHUMN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIBLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHON (denepanbHON pabodeil MporpaMmon,
BBIJICJISIIOT: OCBOCHHBIE O0YUYaIOIIUMHUCS HAay4YHbIC 3HAHHS, YMEHUS U CIIOCOOBI
nercTBul, crenuduyeckue Ui TpeAMETHOM 001acTH  «XHUMHS», BHUIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPHpETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOyuenuss B 8 kjacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XMMHUYECKUM 3JIEMEHT, IIPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, CMECH
(oTHOpOHAS ¥ HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs
U MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs
Macca, MaccoBas JOJi1 XUMHYECKOTO DJJEMEHTa B COCHUHECHUMU,
MOJIIDHBI ~ 00BEM, OKCH]I, KHUCJIOTA, OCHOBAaHUE, COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl Peakuusl,
KJ1accu(UKaIus peakiuii: peakiiui COSUHEHUS, PEaKIIUU Pa3I0KECHHUS,
peakiMu 3aMelIeHus, peakiuu OOMeHa, SK30- M DHJIOTEPMHUYECKHUE
peakimu, TerioBor 3PGEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aTomMa, aToMHas oOpOuTadb, paJuyc aToMa, XHMHYECKas CBS3b,
MOJIsipHAsl U HEMOJISIpHAsh KOBAaJEHTHAs CBS3b, MOHHAs CBS3b, HOH,
KaTHUOH, aHWOH, pacTBOp, MaccoBas JOJiA BellecTBa (MPOIEHTHAs
KOHIICHTpAIIUs) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATUU U
MPUMEHSATH 3TU MTOHSITHS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCIMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBlieHUS (HOpMyT
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e ONpENeNaTh BaJCHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSIX, CTENECHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COCMHECHUAX, NMPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KIAacCy
COeMMHEHUI MO (QopMyliaM, BUJ XMUMHYECKOU CBS3U (KOBaJEHTHAs U
MOHHAsl) B HEOPTaHUYECKUX COCIUHECHUSIX;

e packpsiBaTh cMbIch Ilepmommueckoro 3akona J[. 1. Menneneesa:
JEMOHCTPUPOBATh MTOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT UX MOJIOkKeHUs B [leproanueckoii cucreme,
3aKOHOB COXPAaHEHUs MACChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

e OINUCHIBATh U XapakTepusoBaTh TabmMuHyr0 dopmy I[lepuoamaeckoit
CHCTEMBbl XMMHUYECKHUX JJIEMEHTOB: pa3fiiuyaTh TOHSATUS «IJIaBHas
noarpymnma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)», mansie
1 OOJIBbIIIE TEPUObI, COOTHOCUTh 00O3HAYCHHS, KOTOPhIE UMEIOTCS B
tabmuue «llepuogmueckass cucrema xumudeckux siemeHTtoB JI. .
MengeneeBay C YUCIOBBIMH XapPAKTEPUCTUKAMH CTPOCHUS ATOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsl sapa, OOIIee Yucio
AJIEKTPOHOB U PacHpeeIeHUE UX MO JIEKTPOHHBIM CJIOSIM);



K

KJaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHThl,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKIMK (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIECTB, M0 TEIIOBOMY YD PEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIacCoB,  MOATBEPXKJas  ONHCAHME  MpPUMEpPaMHU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIIUN;
IPOrHO3UPOBAaTh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKaHUS XWMUYECKHUX
PEeBPAILCHUN B PA3IMYHBIX YCIOBUSX;

BBIUKCIIATh OTHOCUTENIbHYIO MOJICKYJSIDHYI0O U MOJISIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJIO XHMHYECKOTO »3JIeMeHTa 1o Qopmyie
COCIMHEHUS, MAaCCOBYIO [IOJII0 BEIECTBA B PacTBOpPE, IPOBOJIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

IPUMEHSTh OCHOBHBIC OIEpAllMd MBICIUTEILHON JIEATeNbHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHE, O0OOOIICHHE, CHUCTEeMAaTU3aIHIO,
KJIacCU(UKAIMIO, BBISIBICHUE MPUUYMHHO-CIEACTBEHHBIX CBS3eU — IS
U3YYCHHUS] CBOWCTB BEIIECTB M XUMHYECKUX PEaKIUW, €CTeCTBEHHO-
Hay4yHbIE  METOJIbI  TO3HAHUST —  HAONIOJEHHE, HU3MEPEHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICJICHHBIN);

ClieIoBaTh  MpaBUJiaM  TOJIb30BAHUS XMUMHUYECKOM mocylod U
nabopaTOpHbIM 000pYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMH I10 BBIMOJIHEHUIO
7a00pATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BeHIECTB (BOJOpPOAA M KHUCIOpPOJa), MPUTOTOBICHUIO
pacTBOPOB C  OIPEHCIIEHHOM MAacCOBOM JOJEH PACTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKHUE DKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IMIEJIOYEH W  KHCIOT C TOMOIIBIO
WHIMKATOPOB (JTakMyc, peHondTanent, MeTUIOpaHX U IpyTre).

KOHIly oOyueHus B 9 KJjiacce TpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE JJOJUKHBI OTPAXKaTh CHOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMCHHIL!

PAcCKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJa, UOH, KaTHMOH, aHUOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIECHb
OKHCJICHHS, XMMHYECKas peakiusi, XUMHUYECKass CBA3b, TEIIOBOM
ahdexT peaknuu, MOJb, MOJSPHBIA O0BEM, PACTBOP, DJICKTPOJMUTHI,
HE3JIEKTPOJIUTHI, JJIEKTPOJIUTUUECKAS AUCCOLMAIUSA, PEaKIMU HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKITUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCIECHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUYECKass CBSI3b (KOBAJICGHTHAS,
WOHHAsl, METAJUIMYECKas), KpHUCTaJUIMUecKas peumeTka, KOoppo3us
METAJJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOW pEeaKIuu, MPEeaeabHO
nonycrtumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHUUYECKHX TOHITHH U
MPUMEHSTDH ATU TIOHSITHS TIPU ONMUCAHUU BEIIECTB U UX MPEBPAICHUI;
WCIIOJIh30BaTh XWMHYECKYI) CHUMBOJIUKY JJISI COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHECHUN XHUMUYECKUX PEAKIUN;

ONpENeNITh BaJEHTHOCTh W CTEMNEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOTO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIACCy COCIWHEHUU To (opmysam, BHI
XUMUYECKON CBsi3U (KOBAJICHTHAsi, HWOHHAs, MeETaJuIMuecKas) B



HEOPTraHMYECKUX COCAMHEHUSX, 3aps)l HOHA TI0 XUMHUYECKOU (hopMmyiie,
XapakTep Cpelbl B BOAHBIX PacTBOPAaX HEOPTraHMYECKUX COCIUHECHUH,
TUN KPUCTAJUIMYECKOU PEIIETKH KOHKPETHOTO BEILIECTBA;

packpsiBath cMbIca Ilepuonmueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €Tr0 MOHUMAHUE: OIMCHIBATh W XapaKTepHU30BaTh
TabauuyHyro Gopmy [leproauueckoit cHCTEMbl XUMUYECKHUX JIEMEHTORB:
paznyaTh MOHATUS «TJIaBHas moArpynna (A-rpynma)» U «moOodHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIIHME TEPHOMABI, COOTHOCUTH
0003HaYEHHUsA, KOTOPhIE HMEIOTCS B IEPUOJUYECKON TabmuIEe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHUA AaTOMOB XMUMHUUYECKHUX
AJIEMEHTOB (COCTaB M 3apsi sjapa, OOIIee YHUCIO DJIESKTPOHOB U
pacripefiefieHde HX I10 JJICKTPOHHBIM CJI0SIM), OOBSCHSATH OOIIUe
3aKOHOMEPHOCTU B U3MEHECHHUM CBOMCTB 3JIEMEHTOB M UX COCAMHEHUI B
npeaenax MajablX NEPUOAOB M TVIABHBIX MOJATPYHI C YYETOM CTPOCHUS
X aTOMOB;

KJIacCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTHI,  HEOPraHUYCCKHE
BEILIECTBA, XUMUUYECKHE peaKInu (110 YHUCIy U COCTaBy yYacTBYIOIIUX B
peaKIuy BEIIeCTB, M0 TEIJIOBOMY 3(¢eKTy, Mo M3MEHEHHIO CTEeTeHen
OKHCIICHUS] XUMHUYCCKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIUE U CHEU(PUICCKHE XUMUYECKUE
CBOMCTBA MPOCTBIX W CIIOXKHBIX BEIIECTB, IOJATBEPKAas OINUCAHUE
pUMeEpaMy MOJICKYJISIPHBIX U MOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKHUX PEaKIIN;

COCTaBJISITh YPaBHEHUS DJICKTPOIUTUUYECKONM JTUCCOLMAIUM KHUCIIOT,
HIEJI0YEN W COJIEW, TOJIHBIE W COKpPAIIEHHBIC YPAaBHEHUS PEAKLUN
MOHHOTO  OOMEHa, YpaBHCHHUS  pPEAKIHUH,  MOATBEPIKIAFOITUX
CYIIECTBOBAHME TC€HETUUYECKOW CBSI3M MEXIY BEIIECTBAMHU Pa3IMUHbBIX
KJIaCCOB;

PaCKpBIBAaTh CYIIHOCTh OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUM
MIOCPEJICTBOM COCTAaBJICHHUSI DJICKTPOHHOT'O OajlaHca 3THX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHMS,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX IPEBpAIICHUN B pa3IWYHbBIX
YCIOBUSIX;

BBIYUCIISAITH OTHOCHUTENIBHYI0 MOJEKYJSIPHYIO U MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHUMHYECKOTO »DJIeMEeHTa 1o Qopmyie
COEMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIUTH
pPacy€Thl IO YPABHEHUIO XUMHYECKON PEAKIINH;

coONo/IaTh  MpaBWIa  TOJIb30BAHUS  XMUMHYECKOM  TOCYJI0M U
1abopaTOpHBIM 00OPY/IOBaHWEM, a TaKXKe TpaBWiia OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 1O BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYYECHUIO U COOMPaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIIUM, TOATBEPKJIAIOIINE Ka4eCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYyTEM XJIOPHI-,
Opomun-, wuomua-, KapOonatr-, docdar-, cunukar-, cynbdart-,
TUAPOKCU-UOHBI, KATUOHBI aMMOHUSI U MOHBI M3YYEHHBIX METAJUJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE ONEpPalMd MBICIUTEILHON JEATEbHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHWE, OOOOIICHWE, CHUCTEeMAaTHU3aIHIO,
BBISIBJIEHUE NTPUYMHHO-CJICICTBEHHBIX CBSA3EH — JJI1 U3y4YEHUSI CBOWCTB
BEIIECTB M XHUMHYECKHUX pPEaKIHil, €CTEeCTBEHHO-HAYYHbIE METO/IbI



NO3HAHMs — HAONIOJCHHWEe, U3MEPEHHUEe, MOJICIUPOBAHNE, YKCIICPUMEHT
(peasbHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumeHnoBanue KoumnuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbl padoThI padoThbI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMHsT — BaKHas
11 00J1aCTh €CTECTBO3HAHMS s 5 bubmuorexa [JOK
' U IIPAaKTUYECKOU https://m.edsoo.ru/7f41837¢c
JeSTeTbHOCTH YeJIOBEKa
12 BemecTBa 1 XuMu4deckue 5 i bubnmoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837¢
Wroro no pazaeny 20
Pa3nen 2. BaxkHeiiine npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopoz. 6 bu6muoreka [IOK
' [TousiTHEe 06 OKCUIax https://m.edsoo.ru/7f41837¢c
)9 Bogopon.Ilonsarue o o ] bubmuoreka [IOK
’ KHCJIOTax U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. 5 1 ) bubmuoreka [JOK
’ [TonsiTHe 06 OCHOBaHUSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChI
but6moreka [JOK
2.4 HEOPTraHUYECKUX 11 1 1

COeIUHEHUN

https://m.edsoo.ru/7f41837¢



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

Wroro no pazneny 30

Paznea 3. [lepuoguueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 3j1emMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHTEIbHbIE PeaKIIUH

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema
3.1 XHMHYECKHUX 3JIEMEHTOB 7
. . Menneneena.

but6mmoreka [IOK
https://m.edsoo.ru/71f41837¢c

CrpoeHue atoma

XUMHYECKasl CBS3b.

39 OKucauTenbHO- g { bubmuorexa [JOK
' BOCCTAHOBUTEJILHBIC https://m.edsoo.ru/7f41837c
peakiumn
bubnuorexa [JOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpemst 3 bubmorexa TIOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO
68 4 5

YACOB I10 ITPOTPAMME



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

9 KVIACC

HaumeHoBanue KoanuectBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpamMMel padoThI padoThI
Pa3nen 1. BemecTBO 1 XMMU4YeCKHe PeaKINU
IToBTOpEHUE 1
11 yriayOieHue 3HaHu’ s { bu6nuoreka [JOK
' OCHOBHBIX Pa3/IeioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa OK
' P . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEaKIUi
DNEeKTpoNUTHYECKAs
13 IUCCOLIHAIIHA. g { ] bu6nunorexa [IOK
' XUMHYECKUE PEAKIIUH B https://m.edsoo.ru/7f41a636
pacTBopax
Wroro no pazaeny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO61mas xapakTepuCcTHKa
2.1 XI/II\I/:II/IIIGCKII/)IX 3n§MeHTOB 4 1 Bubmuorexa LIOK
) https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['aorenst
OO01mmas xapakTepucThKa
P p bubnunorexa LIOK
2.2 XUMHUYECKHUX DJIEMEHTOB 6

VIA-rpynnel. Cepa u eé

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

COCIMHCHUA

OO01as xapakTepucTHKa

)3 XAUMHUYECKUX DJIEMEHTORB . bubnuotexa [JOK
' VA-rpynmnsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UxX CoeqMHCHUS
OO6m1as XxapakTeprucTruKa
XAMHYECKUX DJIEMEHTOB B 110K
nOIMOTEKA
2.4 IVA- . Yraepo
P }:HHH riepoa 8 https://m.edsoo.ru/7f41a636
KpEMHUH B UX
COCIMHCHHUS
Hroro no pazgeny 25
Pa3zgen 3. MeTa/iILI M BX COeIUHEHU S
31 OO01ue cBOMCTBa 4 bu6anoreka LIOK
’ METAIJIOB https://m.edsoo.ru/7f41a636
39 Baxneiinme MeTalIbl 1 16 bu6nunorexa [IOK
' X COCIUHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazaeny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa u marepuasi B 3 bu6nunorexa [IOK
' JKW3HHU YETOBEKA https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
but6mmoreka [IOK
PesepBHOE Bpems 3

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



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

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabHbie IIpakTnyeckue
n/n Bcero U3YYeHU s oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
[Ipeamer xumun. Pons xumuu B
1 JKU3HU 4yesoBeka. Tema u 1 bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d210c
BEIIIECTBA
) IIonsTHEe 0 MeTOAAX MO3HAHUS B { bubmuorexa [JOK
XUMHUU https://m.edsoo.ru/ff0d227e
[TpaxTrueckas padota Ne 1
«[IpaBuna paboThI B
3 1a00paTOPUH U TIPUEMBI 1 bubmorexa HOK
paTop p https://m.edsoo.ru/ff0d23dc
oOpaitieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM
4 YucTele BelliecTBa U CMECH. { bubmuorexa [JOK
CrniocoOsI pa3aenenus cMmeceit https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2
5 «Paznenenue cmeceii (Ha i bu6mmorekxa [IOK
IIpUMEPE OYUCTKH ITOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
A
6 TOMBI M MOJICKYJIBT ! https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUe AJIEMEHThI. 3HAKH 1 bubmuorexa [JOK



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

(CUMBOJIBI) XMMHUYECKUX

https://m.edsoo.ru/ff0d2be8

JJIEMEHTOB
8 IIpocThle U CII0XKHBIE BEMIECTBA buGnnorexa LIOK
p https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIISIpHOE YYCHUE bubmorexa LOK
yIAp ¥ https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BCIIECTB. XUMHUYECKAs bu6mmoreka [IOK
dbopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX DIIEMEHTOB
OTHOCHUTENbHAS aTOMHAs
11 Macca. OTHOcHUTeILHAS bubmmorera [TOK
) https://m.edsoo.ru/ff0d323¢c
MOJIEKYJIIpHas Macca
12 MaccoBast 107151 XUMAYECKOTO bu6mmoreka [IOK
JJIEMEHTa B COSTUHECHUN https://m.edsoo.ru/ff0d350¢
13 KonnuectBo BemecTBa. MoJIb. bu6mmoreka [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 du3nyeckrue U XUMUYECKHE bu6mmoreka [JOK
SABJEHUS. XUMHAYECKas peaKkust https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u yciaoBus
15 MIPOTEKAHUS XUMUUYECKUX bubnnorexa [IOK
p i https://m.edsoo.ru/ff0d3al6
peakimit
3aKOH COXpaHEHUsI MacChl
16 BeliecTB. XUMHUUECKHE buGnnorexa LIOK
m ' https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
17 Brrunciaenus konuuecTna, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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

Macchl BEIECTBA 110
YpaBHEHUSAM XUMUUYECKHUX
peakuuii

https://m.edsoo.ru/ff0d5708

Knaccudukanus XuMHIECKUX
peakuuii (coequHeHus,

bubmuorexa [JOK

18
pa3I0KEHUS, 3aMEIEHHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeAuCT. O000IIeHne U bubnnorexa LIOK
’ . https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3AIIHsI 3HAHHMA
KonTponbnas padora Nel no
20 TeMme «BemecTBa 1 XUMHUYECKUE bubmmorexa LIOK
B https://m.edsoo.ru/ff0d4290
PCaKITUN»
Bo3ayx — cmech razos. CocraB
21 BO3 yxa Kucnopon — anmemenT bubmorexa LIOK
Ayxa. poat https://m.edsoo.ru/ff0d448e
U TipocTtoe BemiecTBo. O30H
Ou3nyecKue 1 XUMUIECKHE
) CBOMCTBA KHCJIOpO/ia (peaKkiuu bubnmnoreka [JOK
oKucieHus, ropeaue). [lonstue https://m.edsoo.ru/ff0d4614
00 okcumax
Crioco6b! nosyueHust
3 KHCIIOpO/ia B 1abopaTopuu u bubnmnoreka [JOK
HNPOMBIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
24 TennoBoit 3¢ hexT XuMuIeckoit bubnuoreka [IOK

pPCaKknuu, MOHATHUEC O

https://m.edsoo.ru/ff0d4790



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
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TCPMOXUMHNYCCKOM YpaBHCHHU,
9K30- 1 SHAOTCPMHUYCCKUX
pE€aKknuax

TormBo (HedTh, yrois u

)5 3 bubmuorexa [JOK
MeTaH). 3arpA3HEHHE BO3YXa, https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €r0 MPEeA0TBpallIECHUS
[TpakTuueckas padorta Ne 3 o
teme «llonydyenue u cobupanue bubnuorexa [IOK

26
KHUCIIOPOAA, U3YYEHUE €TO https://m.edsoo.ru/ff0d4ae2
CBOWCTB»

Bonopon — aneme 0CTOE

7 HOPOA H JIGMEHT ¥ T bubmuorexa [JOK
BCLIECTBO. HaxoAACHHe B https://m.edsoo.ru/ff0d4dd0
pupoJIe
®dusnueckue €CKHE

)3 " qu FHE T XHMITE bubmuorexa [JOK
CBOMCTRA BOAOPOIA. https://m.edsoo.ru/ff0d4dd0
IIpumenenune Bogopoaa

79 0 bubmuorexa [JOK

OHATHE O KHCJOTAxX 1 COIAX https://m.edsoo.ru/ff0d50d2

30 Crioco0bI 1oTy4eHust BOA0pOaa bubnnoreka [JOK
B 1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o

31 teme «llomydenue u coonpanue bubnmnoreka [JOK
BOAOPOAA, U3YUYEHUE €T0 https://m.edsoo.ru/ff0d4{42
CBOMCTB»

1 MomnsipHblii 00BEM ra30B. 3aKOH bubnuoreka [IOK

ABoraapo

https://m.edsoo.ru/ff0d542¢e



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

Brruncienus o0néma,
KOJIMYECTBA BEIIECTBA I'a3a 110

bubmuorexa [JOK

33
€r0 U3BECTHOMY KOJIUYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA U 00BEMY
Brrunciaenust 006M0B ra3oB 110
34 YPaBHEHHUIO pEaKLU Ha OCHOBE bubmumoreka [IOK
3aKOHA 00OBEMHBIX OTHOIIEHUN https://m.edsoo.ru/ff0d5708
razos
35 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue bubmuorexa [JOK
00 UHIMKaTOpax https://m.edsoo.ru/ff0d59¢e2
Bona xak pacTBopuTeb.
Haceimenursie u
37 HEHACBIII[EHHBIE PACTBOPEI Bubmorexa ITOK
m p PBI- https://m.edsoo.ru/ff0d5b40
MaccoBast oI BEIlecTBa B
pactBope
[TpaxTuueckast padota Ne 5 o
teMe «lIpurorosnenue
38 aCTBOPOB C OIIPENEIEHHON bubmmnorexa [IOK
P p . ? a https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIeH
PacTBOPEHHOTO BEILIECTBA
KonTponbnas padorta Ne2 o
39 teMme «Kucnopon. Boxopo bubnnorexa LIOK
PO BOROPOL. hitps://m.edsoo.ru/fl0d6342
Bona»
40 OKCHUIIBI: COCTaB, bu6mmoreka [IOK
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KJaccu(uKalus, HOMEHKIATypa

https://m.edsoo.ru/ff0d664e

[Tony4yeHnue u XUMHUYECKHE
CBOMCTBA KHCIIOTHBIX,

bu6mmoreka [IOK

41
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHOBaHUSI: COCTaB, bubmuorexa [JOK
KJaccu(uKaIus, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca

43 ITonyuyenue u XuMH4eCKUe bubnuoreka [IOK
CBOMCTBa OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, bu6mmoreka [IOK
KJ1accu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyuenue n xummudeckue bubnnorexa [HOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenuue):

46 HOMEHKJIaTypa, CITIOCOOBI bu6nmoreka [JOK
MOJIYYEHHUS, XUMUYECKHE https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas padbora Ne 6.

Pemenne skcnepruMeHTaAIBHBIX
bu6mmoreka [IOK
47 3a1a4 1o Teme «OCHOBHBIE
https://m.edsoo.ru/00ad9b7¢
KJIACChI HEOPTAaHUYECKUX
COEIMHEHUIN»
['eHeTndeckas CBA3b MEXIY
bu6mmorekxa [IOK
48 KJIACCAMH HEOPTraHUYECKUX
. https://m.edsoo.ru/00ad9a50
COCIUHCHUI
49 O00011eHNEe U CUCTEMATU3ALMS bu6mmoreka [IOK
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3HAHUU https://m.edsoo.ru/00ad9cb2
Kontponbnas padora Ne3 mo
" bubnunorexka [HOK
50 TeMe "OCHOBHBIE KJIacChl
on https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCAMHEHUI
IlepBbie MONMBITKH
51 KJ1acCu (UK XUMHUYECKUX bubnunoreka [HOK
anemeHToB. [IoHATHE O rpynnax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
[lepnonnueckuii 3aK0H U
5) [Tepnonuueckas cucrema bubnnoreka [HOK
XUMHUYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuomsl, rpyInsl, HOATPYIIIBI bubmorexa [JOK
P > TPYIHIEL 124 https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. Coctas bubnuoreka [IOK
aTOMHBIX sifiep. M3oTormbl https://m.edsoo.ru/00ada342
CrpoeHnue 371eKTPOHHBIX
55 000JI0YeK aTOMOB 2JIEMEHTOB bubmorexa [JOK
ITepunonnueckoii cucrems! /1. 1. https://m.edsoo.ru/00adabbe
Menpeneena
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKCHHUIO B bubmuoreka [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
57 3nauenue [lepuoanueckoro bubnmnoreka [JOK

3aKOHa JJIA pa3BUTHUA HAYKU U

https://m.edsoo.ru/00ada96e
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npaktuku. J[. 1. MenneneeB —
Y4€HBIN, IENAror U rpaxIaHuH

DIEeKTPOOTPULIATETLHOCTh
aTOMOB XUMHNYCCKUX

bu6mmoreka [IOK

58
aneMeHToB/ Beepoccuiickas https://m.edsoo.ru/00adaab8
IIpoBEpOYHas pabora
bu6mmoreka [IOK
59 "
OHHAT XHMITIECKAL CBASD https://m.edsoo.ru/00adac34
60 KoBanenTtHas nossipaas bubnuorexa [JOK
XUMHYECKAs CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenossipHas bubnnoreka [JOK
XUMHYECKAs CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 C
TCTICHD ORHCICHIA https://m.edsoo.ru/00adae28
63 OKHCITUTENTBHO- bubmuorexa [JOK
BOCCTaHOBUTEIILHBIEC PEAKIINT https://m.edsoo.ru/00adb076
64 OKHUCITUTENIN U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edsoo0.ru/00adb076
KonTponbnas padorta Ne4 o
65 teme «CTpoeHre aToMa bubmorera [JOK
p ' https://m.edsoo0.ru/00adb486
XumMudeckas CBSI3b»
66 PesepBHblit ypok. O600611€HNE bubnuoreka [IOK
U cUCTeEMaTH3allis 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001eHNe bubnuoreka [IOK
¥ CHCTEMAaTH3aIys 3HaAHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHriit ypok. O6001ICHHE bubnmoreka [JOK
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U CUCTEMAaTU3aIusg 3HaHUU

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d61c6

9 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
[lepuoauueckuii 3aK0oH.
1 [Tepnoguueckas cucrema { bubnnoreka [HOK
XUMUUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adb59e
. . MenneneeBa
3aKOHOMEPHOCTH B
) W3MCHCHUU CBOMCTB { bubmuorexa [JOK
XUMUUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus u
3 HOMEHKIATYDA 1 bubmuorexa [JOK
P https://m.edsoo.ru/00adb7¢2
HEOPTraHWYECKUX BEIECTB
Bunpl xumMuueckou cBsI3U
4 Y TUTBI KPUCTATUTMYECKHUX 1 bubmorexa HOK
. p https://m.edsoo.ru/00adbac6
peETOK
Konrpomnsnas padora Nel
no teme «IloBropenue u
5 yri1yOneHre 3HaHu | 1 1
OCHOBHBIX pa3/IeioB Kypca
8 Kiacca»
6 Knaccudukanus 1 bubnmoreka [JOK
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XUMUYECKHUX PEaKLUU 110
pa3IMYHBIM [IPU3HAKAM

https://m.edsoo.ru/00adbcb0

[TonsTHE O CKOpPOCTH
XUMHUYECKON PEaKLUH.

bu6mmoreka [IOK

! IToHsiTHE O TOMOI€HHBIX U https://m.edsoo.ru/00adbe9a
FeTEPOreHHBIX PEAKIIMIX
[ToHsiTHE O XMMUYECKOM
paBHOBecuu. DaKkTOpHI,

2 BJIMSIIOLIIME HA CKOPOCTh bubnuorexa [JOK
XAMHYECKOW PEaKuU U https://m.edsoo.ru/00adc28c
MOJIOKCHUE XHUMHUYSCKOIO
paBHOBECHS
OKHCITUTENBHO-

9 BOCCTaHOBUTEIIbHBIC bubmorexa HOK

https://m.edsoo.ru/00adcade
peakuuu
Teopus

10 AIEKTPOIUTUUECKON bubnuorexa [JOK
mucconuanmu. CHIIBHBIE U https://m.edsoo.ru/00adcd68
CI1a0bIe ANEKTPOIIUTHI

1 Honnble ypaBHEHUS bubnnorexka [JOK
peaKkuuit https://m.edsoo.ru/00add448
XuUMHYECKHE CBONCTBA
KHCIIOT U OCHOBAaHUH B

12 CBETE MpeACcTaBlIeHul 00 Bubmmorexa LIOK

AIIEKTPOJIUTHYECKON
JACCOLIMALAN

https://m.edsoo.ru/00add5d8
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XUMHYECKHE CBOUCTBA
CcoJIell B CBETE

13 MpeJCTaBICHU 00 bubmorexa HOK
pedt . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTHUYECKON
JIUCCOLIMAIAN
14 [TonsiTue o rugponuse bubmumoreka [IOK
coJseit https://m.edsoo.ru/00add9d4
15 O6o0meHue u bubmuorexa [JOK
CHUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00addd12
[TpakTnueckas padora Ne
16 1. «Pemenue bubmuorexa [JOK
OKCIIEpUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbhast padota Ne2
o TeMe
17 «OIEeKTpoIUTHYECKast bubnnorexka [JOK
JUCCOIHAIINSL. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUN B
pacTBoOpax»
OO61as xapakTepuCcTHKa
18 rajoreHoB. XUMHYECKHE bu6mmoreka [IOK
CBOMCTBA Ha IIpUMepe https://m.edsoo.ru/00addfe2
xjopa
XnopoBogopoa. ComnsiHast
POBOAOPOX Bu6miorexa LIOK
19 KHCJIOTa, XUMHUYECKHE

CBOﬁCTBa, MOJIy4YCHHC,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHUE

[TpakTrueckas padora No
2 no teme «llonmyuenue

bu6mmoreka [IOK

20
COJISTHOM KHCJIOTBHI, https://m.edsoo.ru/00ade348
M3y4EHUE €€ CBOMCTBY»

Boeruucnenus no

)1 YPAaBHEHUSAM XUMHUYECKHUX bubnuorexa [IOK
pEaKUuii, €CIIM OJIUH U3 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE

2 OO61mas xapakTepuCcTHKa bubnnoreka [HOK
anemMeHToB VIA-rpymnmbl https://m.edsoo.ru/00ade64a
AJnoTponHbie
MoOIU(PUKAIINH CEPBI.

3 Haxoxnenue cepsl u eé bub6nuoreka [IOK
COCIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA
cepol
CepoBo0pOI, CTPOCHHE,

24 q)I/II;quCKEe u ’ bubmorexa [TOK

. https://m.edsoo.ru/00ade802
XUMHUYECKHUE CBOMCTBA
Oxcuppl cepsl. CepHast

)5 KHCIJIOTa, PU3HUECKHUE U bu6mmoreka [JOK
XUMHYCCKHE CBOIMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHNE

26 XVMMHYECKUE PEAKIINH, bubnuoreka [IOK

JIC)KaIIuE B OCHOBEC

https://m.edsoo.ru/00adec8a
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MPOMBIIIICHHOTO CII0c00a
IIOJIy4EHUS CEPHOU
KHCIIOTBI. XUMHUYECKOE
3arps3HEHHE
OKpYXKaroIlen cpesbl
COEIMHEHUSIMU CEPBI

Brruncnenune maccoBoit

27 OJIY BBIXO0JIa IPOJYKTa bubmorexa HOK
a 71a HpOAYK https://m.edsoo.ru/00adec8a
peaKkuuu
OO61as xapakTepuCTHKa
3J€MEHTOB V A-Tpynisl.
28 A30T, pacnpocTpaHeHHE B bubmorexa HOK
» pactipoctp https://m.edsoo.ru/00adeecab
npupoje, GpusndecKue u
XMMHYECKHE CBOMCTBA
AMMHUak, ero puznueckue
29 U XUMHYECKHE CBOMCTBA bubmorexa HOK
’ https://m.edso00.ru/00adf004
MOJIyYEHUE U PUMEHEHHE
[IpakTuueckas padbora Ne
30 3 o teme «llonydyenue bubnnoreka [JOK
aMMHaKa, U3y4YeHue ero https://m.edsoo.ru/00adf180
CBOMCTB»
A3oTHas KHCIO0Ta, €€
31 buznueckue u bubmorexa HOK
. https://m.edsoo.ru/00adf306
XMMHYECKHE CBOMCTBA
0 Hcnonb30BaHne HUTPATOB bubnuoreka [JOK

U COJIEM aMMOHHS B

https://m.edsoo.ru/00adf518
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KaueCTBE MUHEPAJIbHBIX
ynoopeHuil. XuMHUECKOe
3arpsi3HEHHUE
OKpY’KaroIen cpesibl
COEMHEHUSIMH a30Ta

33

®dochop. Okcun dhocdopa
(V) u pochopnas
KHCIIOTa, GU3NIECKUE U
XUMHYECKHE CBOMCTBA,
MOJTyYCHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue pocharon
B Ka4eCTBE MUHEPAJIbHBIX
ynobpeHuii. 3arps3HeHue
HPUPOIHOM CpelIbI
dbocdaramu

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHEeHUE B
npupoje, Gu3nYecKue u
XUMHYECKHE CBOMCTBA

bu6nmoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxkcunsl yriaepoaa, ux
duznueckue u
XUMHUYECKHE CBONCTBA.
DKOJOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE C
okcunom yriepoaa (IV)

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe

37

VYroanHag kuciiora u eé
coIr

bu6mmnoreka [JOK
https://m.edso00.ru/00ac006¢
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[Tpaktudeckas padora Ne
4 o teme "llonyuenue

38 YIJIEKUCIIOTO rasa. bubmmorexa [IOK
https://m.edsoo.ru/00ac027¢

KauecTBenHas peakius Ha
KkapOoHaT-HOH"
[lepBoHavasibHBIEC TOHSATHUS

19 00 opraHMYecKuX bubnuorexa [JOK
BEIIECTBAX KaK O https://m.edsoo.ru/00ae054¢
COEIMHEHUSX YIIIepoa

40 Kpewmuuii u ero bubnnorexa [HOK
COEIMHEHUS https://m.edsoo.ru/00ae080a
[Tpaktudeckas padora Ne
5. Pemienue

A1 AKCIIEPUMEHTAIBHBIX bubnuoteka [JOK
3aJ71a4 110 TeME https://m.edsoo.ru/00ae0bf2
«Baxneinyie HeMeTaIbl
Y UX COCTUHECHUS»
KonTponbnas padota Ne3

47 o teme «Baxueinue bu6mmoreka [IOK
HEMETAJJIbl U UX https://m.edsoo.ru/00ae0e18
COCTUHEHUS»
OO01mas xapakTepuCTHKa
XUMHYECKUX JIEMEHTOB

43 — MECTAaJIJIOB, bu6mmoreka [JOK
Meramnueckas CBSI3b U https://m.edsoo.ru/00ac103e
MeTaJlJTnyecKas

KpUCTAJUTMYECKas
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pemérka. Pu3ndeckKue
CBOMCTBa METAJLJIOB

XUMHYECKHE CBOUCTBA

44 METAaJIJIOB. bubnuorexa [JOK
DIEKTPOXUMUYECKUN P https://m.edsoo.ru/00ael 156
HaIPSHKEHUN METaJIOB
OO6111e crocoobl
MOJIYYCHUST METAJIOB.

CnnaBel. Berauciaenus mo

45 ABHCHUSM XMMHUYECKUX bubmorexa HOK
P . https://m.edsoo.ru/00ael 156
peaKIrii, €CJI OJIMH U3
peareHTOB COJAEPKUT
MIpUMECH

46 [TonsiTue o Koppo3uu bubnnorexka [JOK
METAJLIOB https://m.edsoo.ru/00ae1278

bu6mmoreka [IOK

47 €JI0YHbIC METaJLIIbI
i https://m.edsoo.ru/00aec14b2

48 OKcuabl U TUAPOKCHUIBI bubnuoteka [JOK
HaTpUsl U Kajaus https://m.edsoo.ru/00ae14b2
[llenoyno3eMenbHBIE

49 METaJIbl — KAJIBIIH U bubmmorera [TOK

. H https://m.edsoo.ru/00acl5¢8
Marauiu

50 BaxkHeiinmme coequHeHNs bu6mmoreka [JOK
KaJIbIus https://m.edsoo.ru/00ael5e8

51 O6o0meHue u

cUcTeMaTHu3anus 3HaHUU
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5 JKEcTkoCcTh BOABI U bubmuorexa [JOK
CrocoObI €€ ycTpaHeHUs https://m.edsoo.ru/00ac1886
[TpakTudeckas padora Ne

53 6 mo teme "XKEcTKOCTh bubnuorexa [JOK
BOJIBI U METOJIBI €€ https://m.edsoo.ru/00aclae8
ycTpaHeHus"

bu6mmoreka [IOK
54 A 7
JTFOMUHIH https://m.edsoo.ru/00aeclc64

55 AmdoTepHbIe CBOICTBA bubnnorexa [HOK
OKCHJIa U THAPOKCHIA https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK

56 Keieszo

. https://m.edsoo.ru/00ae1d86
OKcuipl, THAPOKCHIBI U
57 COJIY XKelle3a I()II) U XKenesa bubmmorexa [OK
https://m.edsoo.ru/00ae35¢6
(I11)

58 0O0001eHne 1
cucTeMaTu3aIus 3HaHui
[TpaxTrueckast pabora Ne
7. Pemenue

59 AKCIIEPUMEHTAIBHBIX bubnuorexa [JOK
3a71a4 10 TeME https://m.edsoo.ru/00ae3de8
«Baxueiinme MeTaIbl 1
UX COCTMHEHUS
Breruncnenus mo

bu6mmorekxa [IOK
60 YpaBHEHUSAM XUMHUYECKUX

peakiuii, ecu OJIUH U3

https://m.edsoo.ru/00ael 750
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peareHToB JIaH B U30BITKE
WJIU COJIEPIKUT MPUMECH.
Brrancnenus maccoBoit
JIOJIA BBIXOJIa MPOTYKTA
peaKIuu

O060061EHNE U

61
cHucTeMaTu3alus 3HaHUI
KonTponbhas padora Ned
62 1o teme «BaxHeime
METaJLIbI M UX
COCTUHEHUS»
BemecrBa u marepuainsl B
63 MOBCETHEBHOM KU3HU bubmorexa HOK
A https://m.edsoo.ru/00ae3f50
YeJI0BeKa
64 XUMHYECKOE 3arpsi3HeHue bubnuoreka [IOK
OKPYKaIOILEH Cpebl https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHun bubnuoreka [IOK
HKOJIOTUYECKUX TTPOOIEM https://m.edsoo.ru/00ae4270
Pe3epBHBII ypoOK.
66 0 6o§ eHHeyE bubmuorexa [JOK
B . https://m.edsoo.ru/00ae0d0a
cHUcTeMaTH3aIrs 3HaHUI
PezepBHbIii ypoK.
o | o 60§ eHHeyE Bu6miorexa LIOK
B . https://m.edsoo.ru/00adb33c¢
cHUCTeMaTH3aIvs 3HaHUN
68 Pe3epBHBIN ypOK. bubnnoreka [JOK

O060061EeHNE U

https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

cUCTeEMAaTHU3aus 3HaAaHUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
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