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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XuMHHM Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsl COCTABIICHA
Ha OCHOBE TpeOOBaHMUU K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelIbHON
porpaMmMbl OCHOBHOTO 0011ero o0OpasoBanus, npeactaBieHHbIXx B @I'OC 00O, a
Takke Ha OCHOBe (enepanbHOM pabouelt mporpaMmbl BOCHHUTaHUS U C y4ETOM
KOHLICTIIUA TIpernojaBaHus ydeOHOro mnpeaMera «XuMHUS» B 00pa30BaTeNIbHBIX
opranu3zanuax Poccuiickon denepanuu.

[Iporpamma 10 xuMuUM HAa€T NOPEACTaBICHUE O IMEJsSIX, OOIIed cTpaTeruu
oOy4YeHWsI, BOCIIUTAHUS U PA3BUTHSI O0YUAIONMIUXCS CPEICTBAMH yI€OHOTO TIPEIMETa,
yCTaHaBIMBAaET  00s3aTEIbHOE MPEIMETHOE  COJEpKaHHe, IpPEeayCMaTpUBAET
pacopenesieHue €ro mo KiaccaM M CTPYKTYpUpPOBaHME MO pasjenamM H TeMaMm
nporpaMMbl IO  XHUMHH, ONpEACNSieT KOJIMYECTBEHHbIE UM  KauyeCTBEHHBIC
XapaKTePUCTUKU COJIEPKAHUS, PEKOMEHIYEMYIO TIOCJIEI0BATEIbHOCTh H3YYCHUS
XUMHUH C YUYETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JIOTUKU Y4€OHOTO
mpoliiecca, BO3PACTHBIX OCOOEHHOCTEH 00yYaronuxcs, ONpeaessieT BO3MOXHOCTH
npeaMeTa IS pealu3aluu  TpeOOBaHM K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeIbHOM MPOTpaMMbI Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs, a TaKKe
TpeOOBaHMI K pe3ysibTaTaM 00y4eHUsI XUMHUH Ha YPOBHE IIeJIel U3yUYeHUs MpeAMeTa U
OCHOBHBIX BHUJIOB y4e€OHO-TIO3HABATEIBHOM JESITENBHOCTH O0O0ydYaromerocs 1o
OCBOEHUIO yYEOHOI'O COJIEPIKaHUS.

3HaHWE XUMHUU CIYXKUT OCHOBOM Il (OpMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromnierocs, €ro NpeiCTaBICHUd O MaTepUaJIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb
urparoT GopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUSIX YHEPTUH U
00 DBBOJIOMHU BELIECTB B MPUPOJE, O MYTAX pEIIeHUs TI00aJbHBIX MpoOJIeM
YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CHIPHEBOW, DHEPreTHYECKOM, IHILEBOU M
AKOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3PaBOOXPAHECHHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET peai3aliii BO3MOKHOCTEHN JIsl caMOpa3BUTUS U (POPMUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 00111el U HyHKIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJaJ B (OpMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOy4JaromMXxcs, HaBBIKOB HMX  CAMOCTOSITEIbHOW  y4eOHOW  JeSTENbHOCTH,
OKCIIEPUMEHTAJLHBIX W  HUCCJIENOBATEILCKUX yMEHUH, HEOOXOIUMBIX Kak B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAydYHOTO MBIIIJIEHUS, 3aKJIaJIbIBA€T OCHOBBI
[IEJTIOCTHOTO B3TJIAJIa HAa €MHCTBO MPHUPOJBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO--
Hay4YHBIM 3HAHHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B AKOJOTHYECKOE
oOpazoBaHue 00yUYarOITUXCS.

JlanHble HampaBieHHS B OOyYEHUM XHUMHUHM OOECIEYMBAIOTCS CHEIU(DUKOM
colepKaHusi ~ yuyeOHOTO  TpeaMeTra,  KOTOPbIA  SIBISETCA  IMEJarorHYecKd



allalITUPOBAHHBIM OTpa)KEHHUEM 0a30BOIl HayKW XMMHH Ha ONpEeAeNEHHOM dTame e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO O0IIEro oOpa3oBaHMs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI IEPBOHAYAIBHBIX TOHATUH XUMHH, OCHOB
HEOPraHWYECKON XMMHUHU U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IOHITUI OPraHUYECKOU
XUMUH.

CrtpyKkTypa cojaepaHMsl MPOrpaMMbl MO XMMHHM c(OpMHpOBaHa Ha OCHOBE
CUCTEMHOro mnojxojga K e€ m3yuyeHuro. CoJepikaHHe CKIAIbIBAETCA W3 CHCTEMBI
MOHATHM O XMMHUYECKOM JJIEMEHTE M BEIIECTBE W CUCTEMBI MOHATHM O XMMUYECKOU
peakuuu. OO0e 3TH CHCTEMBI CTPYKTYpPHO OpPraHU30BAaHbl [0 MPUHLUILY
IIOCJIEA0BATEIBHOTO PA3BUTHS 3HAHWKW HAa OCHOBE TEOPETHUYECKUX IPEICTABICHUN
Pa3HOro YpOBHS:

— ATOMHO-MOJIEKYJISIPHOT'O YUYE€HMS KAK OCHOBBI BCET'O €CTECTBO3HAHU,

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

— MpPEACTABICHUHN 00 3JIEKTPOIUTHUECKON TUCCOIMAIIMY BEILIECTB B PACTBOPAX.

TeopeTndueckne 3HaHWA  PACCMATPHUBAIOTCS HA  OCHOBE  SMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO
YPOBHSI K JAPYTrOMYy, BBINOJHAS (YHKIMH OOBSICHEHHS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHUS U BO3MOKHOCTEM IMPAKTHYECKOTO NMPHUMEHEHUS U MOJYYEHUS H3ydaceMbIX
BEILIECTB.

OcBoeHue  HporpaMMbl [0  XHMHUU  CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJICTABJICHNUS] O XUMUYECKON COCTABJISIOLICH HAYYHOU KAPTHUHBI MUpPA B JIOTUKE €€
CUCTEMHOW IpUPOABI, EHHOCTHOIO OTHOUIEHUsS K HAyYHOMY 3HAHUIO U METOJaM
II03HAHUA B HayKe. M3ydeHre XUuMHUM IIPOUCXOUT C IIPUBJICYEHUEM 3HAHUM U3 paHee
M3YYEHHBIX YUeOHBIX mpeameToB: « Okpyxaromuii Mupy», «buomnorus. 5—7 kimacce» u
«Dusnka. 7 Kmacey.

[Ipu U3yyeHnrn XUMHUHU MPOUCXOAUT (POPMUPOBAHKNE 3HAHUN OCHOB XMMHUYECKOU
HAayKW KakK OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUUYECKOW NeATEeITbHOCTH
YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYpbI. 3ajgadya y4eOHOro
IpeIMETa COCTOUT B (POPMUPOBAHUU CUCTEMbI XMMHUYECKUX 3HAHUA — BAKHEUILINX
(aKToOB, MOHATUMN, 3aKOHOB U TEOPETUYECKHUX IMOJIOKEHUH, NOCTYMHBIX 0000IIEHUI
MHUPOBO33PEHYECKOTO XapaKTepa, sS3bIka HayKH, B MPUOOIIEHNN K HaAyYHBIM METO/1aM
NO3HAHUS TPU W3YYEHHM BEIIECTB W XUMHUYECKHUX pPEaKIuil, B (GOPMUPOBAHUU U
pa3BUTUHU TO3HABATENbHBIX YMEHUNA U UX MPUMEHEHUH B Y4eOHO-TIO3HABATEIBHON U
y4eOHO-UCCIIEeIOBATENIbCKON  JESITEIbHOCTH, OCBOCHHMM MpaBWil  0€30MacHOro
oOpallleHus C BeIleCTBaMHU B IOBCEIHEBHOM JKU3HU.

[Ipu W3ydeHMM XUMHHM Ha yYpOBHE OCHOBHOI'O OOLIEr0 OOpa3oBaHHs Ba)KHOE
3Ha4YeHHUE NMPUOOPENU TAKUE LIETH, KaK:



— (dopMupOBaHHE WHTEIUICKTYaJIbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIHLHOMY TIPUHSATHIO PEIICHUH,
CTIOCOOHO# aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSIM KU3HU;

— HAMpaBJIEHHOCTh 00y4YEHHUS Ha CUCTEMAaTUYECKOE MPUOOIICHHE 00YIaArOIITIXCS
K CaMOCTOSITEIPHOW IO3HABATEIILHON JCATEIHPHOCTH, HAYYHBIM METOJaM ITO3HAHMSI,
bOopMHPYIONTUM MOTHBAIIAIO W PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrnevyeHne yCIOBUM, CIOCOOCTBYIONIUX MPUOOPETCHHUIO O0YUYaIOITUMHUCS
OMbITa PA3HOOOPA3HON MACATEIHHOCTH, TO3HAHWS W CAMOIIO3HAHMSI, KITFOYEBBIX
HABBIKOB (KJTFOYEBBIX KOMIICTCHIIUN), WMCIONIMX YHHBEpPCaJbHOE 3HAUCHHUE IS
Pa3IUYHBIX BUJIOB JIEATEIBHOCTH;

— ¢opmupoBaHne 00meH (PYHKIIMOHAIBHOW ¥  €CTECTBEHHO-HAyYHOMH
IPaMOTHOCTH, B TOM YHCJIE YMEHUN OOBSCHATH U OIEHUBATDH SIBJICHUS OKPYkKAIOLIErO
MUpa, UCIIOJIb3YyS 3HAHUSI U OTIBIT, MOJYYCHHBIC MPU U3yUYEHUU XUMUU, IPUMEHSATh X
IIPY peIIeHUH IPOOJIEM B TIOBCETHEBHOM KU3HHU M TPYIOBOM JACATEIHHOCTH;

— (opmMupoBaHue y 00y4arOImUXCsl TYMAHUCTUYECKUX OTHOIICHUHN, TOHUMaHUS
IIEHHOCTH XWMHWYECKHX 3HAHWHA ISl BBIPAOOTKH JKOJIOTHMYECKH IIeJIeCO00pPa3HOTO
MOBEICHUS B OBITY W TPYJAOBOU ACITEIBHOCTH B IEIISAX COXPAHEHUS CBOETO 370POBBS
Y OKpY>Karolled MPUPOJHON CPENbL;

— pa3BUTHUE MOTHUBAIlMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMUTAaHUIO Ha OCHOBE YCBOCHUS OOIIEUEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpY NpO(dUIIs U HAMIPaBICHHOCTH JaIbHEHIIEro 00ydYeHHUs.

OO61iee yuciIo 4acoB, OTBEAEHHBIX I M3YYCHUSI XUMHUHU Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kiacce — 68 wacoB (2 yaca B
HeJlelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).

COAEPKAHUE OBYUYEHUSA

8 KJIACC

IlepBoHaYa/ibHbIE XUMUYECKHUE OHATHS

[IpeameT xumuu. Poib XMMHUM B )KU3HU YEJI0BEKA. XUMUS B CUCTEME HayK. Tena
1 BellecTBa. PDU3MYECKHE CBOMCTBA BEIIECTB. ArperaTHOE€ COCTOSHHE BEIIECTB.
[TousTe o MeTomax IMO3HAaHUA B XWUMHU. YucThle BemiectBa U cMecH. CIOCOOBI
pa3aeneHust CMeCcen.

ATOMBI U MOJIEKYJIbI. XHUMHYECKHUE dJIeMEHThl. CHMBOJIBI XUMHUYECKUX
71eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XHMHMUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTEIbHAsA aToMHas Macca. OTHocHTenbHas
MOJIEKyJIsipHag macca. MaccoBast 10151 XUMHYECKOTO JIEMEHTA B COCIMHEHNH.



KomnuectBo BemectBa. Monb. MonspHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl W YHWCIa CTPYKTYPHBIX €AMHMI] BemlecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Ou3NuecKue U XUMHUYECKHE SBICHUSA. XUMHUYECKas pPeakluus U €€ NMPU3HAKU.
3aKOH COXpaHEHHUsI MacChl BeHIECTB. XuMHUYeckue ypaBHeHuda. Kiaccudukanus
XUMHUYECKUX PeaKIil (COeMHEHUS, pa3IOKEHUS, 3aMEeIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOW MOCYJIOM, MpaBWIaMH padOThl B JabOpaToOpuu M
npuéMaMu oOparieHus ¢ JabopaTopHBIM O0OpYAOBaHUEM, M3yUYEHUE U OIMHCAHUE
buznyecKruX CBOMCTB 00pa3lloB HEOPTAaHMUECKUX BELIECTB, HAOIIOACHUE (PU3UIECKIX
(maBlieHWE BOCKa, TasHHUE JbJa, pacTUpPaHUE caxapa B CTYIKE, KUIECHHE U
KOHJIGHCAI[Usl BOJIbI) M XHUMHUYECKUX (TOpPEHHME CBEUH, MPOKAIUBAHUE METHOM
MPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIIOTOM) SIBICHUN, HAOMIOICHUE U ONMCAHUE
MPU3HAKOB MPOTEKAHUSI XUMHUECKUX PEaKInii (pa3ioKeHHe caxapa, B3auMOJICHCTBUE
CEpHOM KHUCJIOTHI C XJIOpUIOM Oapusi, pasznoxeHue ruapokcuna meau (1) mpu
HarpeBaHUM, B3aUMOJICHCTBUE >Kene3a ¢ pacTtBopoM coinu meau (II), uzyuenue
CIIOCOOOB pa3/iefieHus CMECEeii: ¢ MOMOIIbI0 MarHuTa, (GUIbTpOBaHUE, BhIMIApUBAHUE,
TUCTWIUIALIMS,  XpoMarorpadusi, TMpOBEJACHUE OYUCTKU  [MOBAPEHHOW  COJIH,
HAOJIOZICHUE W OIKUCAHHUE PE3yJIbTaTOB MPOBEJCHUS OMbITA, HUIUTIOCTPUPYIOIIETO
3aKOH COXPAaHEHMsI MacChl, CO3J]aHIE MOJIEeIe MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxxHeilline npeacTaBuTe M HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — 3leMEHT U mpocToe
BelecTBo. HaxoxaeHne kucaopoaa B Npupoe, pusndeckue u XMuMUYeCKue CBOMCTRA
(peakuuu topenus). Oxcunabl. Ilpumenenue xuciopona. CrnocoObl TOTyYEHUS
KHCJIOpOJa B JIA0OPATOPUH U MPOMBILUIEHHOCTH. KpyroBopoT KHCIIOpOJa B IPUPOJE.
O30H — a;mIoTponHas MoAU(pUKALUS KHUCIOPOA.

TernoBo# 3¢ (PexT XUMHUECKOU peakiui, TEPMOXUMUYECKUE YPaBHEHUS, HK30-
U J3HAOTEPMHYECKHUE pPEakuu. TOIMBO: yrojb M METaH. 3arpsA3HEHUE BO3/IyXa,
YCWJICHHE MTapHUKOBOTO d(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopox — aneMeHT U npoctoe Bemectso. Haxoxaenue Bogopona B pupone,
dbu3nUecKue U XMMUYECKHUE CBOMCTBA, MPUMEHEHUE, CrIocoObl mosydeHus. Kucmorsl
U COJIH.

MounsipHbIit 00BEM Ta30B. Pacdu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

duznuecKue CBOKWCTBA BOAbl. Boma kak pactBoputeinb. PacTBopsl. HackieHHbie
Y HEHACBIIIECHHBIE PAcTBOpbl. PacTBOpMMOCTH BeHIECTB B BojAe. MaccoBas I0is
BEILIECTBA B pacTBOpe. XMMUYECKHE CBOMCTBA BoAbl. OcHOBaHuA. Posib pacTBOpoB B
NpUpPOAE W B KU3HU 4YeloBeka. KpyroBopoT BOJbI B TMpUpPOAE. 3arps3HEHUE
MPUPOAHBIX BOA. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanuss Heopranmyeckux coeauHenuil. Oxcunbl. Knaccudukarus
OKCHJIOB:  coJjieoOpa3zyromue  (OCHOBHBIE,  KHUCIOTHbIE, aM(doTepHbIe) U
HecosieoOpasyromme. Homenknatypa okcuaoB. @u3nyeckre 1 XUMUYECKHE CBOMCTBA
okcu0B. IlonydeHnne okCcuaoB.



OcunoBanus. Kmaccudukanus ocHoBaHW: MENOYM W HEPACTBOPUMBIC
ocHoBaHuA. Homenknatypa ocHoBaHuil. Duznueckue M XHUMHUYECKHE CBOMCTBA
ocHoBaHuy. [lonydyeHrne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucior. dusmyeckue u
XUMHUYECKUE CBOMCTBAa KuCIOT. Psan aktuBHoctw MetauioB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Comu. Homenkiarypa coieil. PU3MYECKHE U XUMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KA4YECTBEHHOE OIIPECIIEHUE COAEPKAHUS KHUCIOpOJa B BO3AYyXE, IOIYYCHHE,
coOupaHue, pacrno3HaBaHME M H3YyYEHHE CBOMCTB KHUCIOpOJa, HAOII0JEHUE
B3aUMOJICUCTBUSA BEIIECTB C KUCIOPOJIOM M YCIOBUSI BOBHUKHOBEHHUS U MIPEKPAILCHUS
ropenus (Mokapa), 03HaKOMJIEHHE ¢ oOpa3llaMi OKCHUJIOB M OIHMCAHUE WX CBOWCTB,
MOJIy4eHHe, COOMpaHue, pacro3HaBaHUE W M3Y4YEHHUE CBOMCTB BOAOpojia (TOpeHHE),
B3aumojeiicTeiue Bojgopojga ¢ okcugom wenud (II) (BO3MOXKHO HCIOIB30BaHUE
BUJICOMATEPUATIOB), HaOM0/IeHHe O0O0pa3IloB BEHIECTB KOJIMYECTBOM 1 MOJIb,
UCCJIeI0BaHNE OCOOCHHOCTEN PAaCTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JI0J€d PacTBOPEHHOTO
BEII[ECTBA, B3aUMOJICHCTBHUE BOJBI C META/UIaMU (HAaTpUEeM U KaybleM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHATIOB), MCCIEIOBaHUE OOpa3lOB HEOPraHUYECKUX
BEILIECTB PA3IMYHBIX KJIACCOB, HAONIOJACHUE M3MEHEHUS OKPAaCKHM HHIAMKATOPOB B
pacTBopax KHCJIOT W LIeJouei, u3ydeHue B3auMojehctBusi okcuma meau (II) c
pPacTBOPOM CEPHOM KHUCJIOTHI, KHCIOT C METaUlaMH, PEaKUUil HeUTpaau3aluu,
MOJyYEHUE HEPACTBOPHUMBIX OCHOBAHWMW, BBITECHEHHE OJIHOTO METAIIA JIPYTUM U3
pacTBOpa COJIM, PEIICHUE HKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHeime Kiacchl
HEOPraHUYECKUX COCIUHECHUIN.

IHepuoanueckuii 3akoH u Ilepuoanyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
. . MenpgeneeBa. CtpoeHue aroMoB. XUMHYeCKasi CBsI3b. OKHCIUTEIBLHO-
BOCCTAHOBUTEJIbHbIE PeaKI U

[lepBble TOMBITKM KIACCU(PUKAIMK XUMHUYECKUX djeMeHToB. [loHsiTue o
IpYIIaxX CXOAHBIX 3JEMEHTOB (ILIEJTOYHBbIE M IIEJIOYHO3EMEJIbHbIE METAJLIbI,
raJIOTeHbI, MHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yroT aM(OTEPHBIC OKCUIBI U
TUIPOKCHUIBI.

ITepuonnueckunt 3akoH. llepuoanueckas cucreMa XuMu4yeckux diueMmeHToB J1. 1.
MenneneeBa. Koporkonepuonnas u aiuHHonepuojHas dopmel [lepuoauueckoit
cucreMbl xumudeckux odieMeHToB JI. M. Menneneesa. Ilepuoasl u  rpynisl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aToMHBIX siaep. M3oromnbl. Dnektponsl. CtpoeHune
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX dJIeMeHTOB [leprnoanueckoit
cucrembl [[. M. MeHnneneeBa. XapakTepuCTUKA XMMHYECKOTO 3JJIEMEHTA IO €ro
nonoxeHuro B [lepuogmueckon cucreme /. . Menneneena.



3aKOHOMEpPHOCTH H3MEHEHHUS pajguyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyINaM U Nepruoaam.

3nauenue llepuonnueckoro 3akoHa u IleproanyecKkoil CUCTEMBI XHUMHYECKHUX
AJIEMEHTOB IS pa3BUTUsA Hayku W npaktukud. J{. M. MenpaeneeB — y4€HbIN U
IpaKIaHUH.

Xumuueckass cBs3b. KoBajeHTHass (MOJsipHass MW HEMOJSpHasi)  CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. FIOHHAsI CBSI3b.

Crenenp okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE peakiuu. [Tpouecchl
OKHUCJIEHUS] U1 BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3lioB BEIIECTB METANIOB W HEMETAJUIOB, B3aWMOJECHCTBUE
TUJIPOKCUAA LHMHKA C pPacTBOPAMH KHUCJIOT U IIEIOYEH, IPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA (TOPEHUE,
peaKIMK pas3ioKeHUs, COSTUHEHU).

Mesrcnpeomemnbnie ceasu

Peanuzanuss MEXNpPEIMETHBIX CBSA3€H IMpPU MU3YYEHUH XUMUA B &8 Kilacce
OCYIIECTBIISIETCSl Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHM,
TaK U MOHITUH, SIBIIIOIIUXCS CUCTEMHBIMU [T OTAEIBHBIX IPEIMETOB €CTECTBEHHO-
HAay4YHOI'0 IIMKJIA.

OOmue ecTecCTBEHHO-HAy4YHbIE TOHSATHS: HAy4YHBIM (akT, rumoresa, Teopus,
3aKOH, aHajiu3, CHUHTE3, Kiaccudukanus, MNEPUOJUYHOCTb, HAOJIOJCHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusuKa: MaTepusi, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHU/, U30TOIIbI,
PaJMOAaKTUBHOCTh, MOJIEKYJIa, OJJIEKTPUUECKU 3apsil, BELIECTBO, TeEJO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (U3NUYECKUE BEJIMYUHBI, €AUHUIIBI U3MEPEHUS,
KOCMOC, IUTaHETHI, 3BE311bI, CoHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, runpocdepa, MUHEPAIbI, TOPHBIE TTOPOIBI, MOJIC3HBIC
VCKOITa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHYECKas] peaKUMs

[Teprnonnueckunt 3akoH. Ilepuoanueckas cucrema XxumMu4yeckux sneMeHToB [l. 1.
MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KU, KAIbIUS U UX COCTUHEHUM B
COOTBETCTBHUM C IOJOKEHUEM 3JIEMEHTOB B Ileproanyeckoid cucTeMe U CTPOECHHUEM
MX aTOMOB.

CtpoeHue BemiecTBa: BUJbl XUMHYECKOW CBSI3W. THUIBI KPUCTAIIIMYECKUX
PELIETOK, 3aBUCUMOCTH CBOMCTB BEILECTBA OT THUIIA KPUCTALINYECKOW PELIETKUA U
BUJIa XUMHUYECKOMN CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPTaHWYECKUX BEHIECTB. XUMHUYECKHE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PpAa3JWYHBIM KJaccaM HEOPraHUYECKHUX
COEQMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.



Knaccudukaruys XuMIU9IecKUX peakiuii Mo pa3IndHbIM MTPU3HAKaM (110 YKCTy U
COCTaBY YYaCTBYIOUIUX B PEAKIIMH BELIECTB, [0 TEIJIOBOMY 3(PPeKTy, 0 U3BMEHEHUIO
CTENIEHEH OKUCIEHUS XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHIO
KaTanu3aTtopa). JK30- U SHJIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKHE YPAaBHEHUSI.

[lonsitue o ckopoctu xumuyeckod peakiuu. [lonsiTue 00 0OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusax. [loHATHEe O TOMOT€HHBIX U TETEPOTrEeHHBIX
peakuusx. [lonstue o karanuze. [loHsiTHE O XMMHUYECKOM paBHOBecHH. DaKTOPHI,
BIUSIOIIME HAa CKOPOCTh XWMHUYECKOW PEaKUUW U IOJIOKEHUE XHUMHYECKOro

pPaBHOBECHS.
OKHCIIUTENEHO-BOCCTAHOBUTEIILHBIE peakuuu, AIEKTPOHHBIN OastaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON pEeaKLuH. CocraBnenue ypaBHEHUI

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEaKIMii ¢ HWCIIOJB30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOTUTHUECKON ITUCCOIUAIMU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHIL.
Karuvonbl, annoHbl. MeXaHW3M JHUCCOIMAIMKA BEIIECTB C PAa3IUYHBIMU BHJIAMU
XUMHUYeCcKoi cBsizu. CteneHs aucconuaniu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiuu noHHOrO OOMeHa. YCJIOBHS MPOTEKAaHUS PEaKIMii MOHHOTO OOMEHa,
MIOJIHBIE U COKpAaIlI€HHbIC NOHHBIC YpaBHEHU peakiuii. CBONCTBA KUCIIOT, OCHOBAHUM
U Ccojlel B CBETe TNPEICTAaBICHUNM OO0 DIEKTPOJUTUUYECKON JTUCCOIMAIIMH.
KauectBennble peakiinu Ha HOHBL. [ToHsTHE O THAPOIM3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHUE C MOJCISIMHA KPUCTAUTMICCKUX PEMIETOK HEOPTaHWYECKHUX
BEIIECTB — METAUIOB M HeMeTawioB (rpadura W ajamasa), CIOXKHBIX BEIIECTB
(X7mopuna HaTpus), UCCIACAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON pPEaKIud OT
BO3JICHCTBHS pa3NUYHBIX (DAKTOPOB, MCCIIETOBAHUE IEKTPOIPOBOAHOCTH PACTBOPOB
BEIIECTB, TpoIlecca AUCCOIMAIMM KHUCJIOT, IIeoueli W coieid  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEO MATEpPUAJIOB), MPOBEACHHE OMNBITOB, HWJUIIOCTPUPYIOIIUX
MPU3HAKU MPOTEKAHMs PEeaKIuii HOHHOTO oOMeHa (oOpa3oBaHUE OCaIKa, BHIICIICHUE
raza, oOpa3oBaHUE BOJIbI), OMBITOB, WLIIOCTPUPYIOIIMX NPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakiuii (TOPEHHE, PEaKIUU Pa3JIOKEHHs, COCIUHECHHUS),
pacro3HaBaHWE HEOPTaHMYECKHX BEIIECTB C MOMOIIBI0O KAYECTBEHHBIX PEaKIMi Ha
MOHBI, PEIICHUE IKCTIEPUMEHTAIILHBIX 3a/1a4.

HemeTtanibl U uxX coeiuHEeHUS

OO6mass  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHbIC CcTeneHu okuciacHus. CTpoeHne W (DU3MYECKHME CBONCTBA IPOCTHIX
BCIIIECTB — raJIOTEHOB. XUMHUYECKHUE CBOMCTBA Ha IMPUMeEpPE XJIopa (B3aUMOICHCTBHE C
MeTalJlaMH, HeMeTajulaMu, Ienodamu). XisopoBoaopoa. ComnsHas —KHCIIOTA,
XAMHUYECKUE CBOMCTBA, MOJYUYEHUE, IPUMEHEHHE. JleHCTBHUE XII0pa U XJIOPOBOAOPOIA
Ha OpraHU3M YeJIoBeKa. BaykHel e XJIoprIbl B UX HaXO0XACHHUE B IIPUPO/IC.

OO6mast xapaktepuctuka sjeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakKTepHble cTeneHu okucieHus. CTtpoeHne W (Pu3nyYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U CEPbl. AJNIOTPONHBIE MOIU(MDUKAIIUN KUCIOpOAa U



ceppl. XuMuYeckue cBoncTBa cepbl. CepoBomopon, CTpoeHHe, (uU3HUECKue U
XUMHUYeckue cBoicTBa. OKCHUIBI Cepbl KaK MPEACTaBUTENN KHCIOTHBIX OKCHJOB.
Cepnas kucnora, pu3ndeckue U XUMHYECKHE CBOMCTBA (00IIME KaK MPEACTaBUTEINS
KJlacca KHUCJIOT U crenuduyeckue). XUMUYECKHE PEeaKIUH, JIeKallue B OCHOBE
MPOMBIIIUIEHHOTO Ccroco0a TOoJydeHusl cepHoil Kuciotel. [IpuMeHneHnue cepHoi
KucioThl. CoNMu CEepHOWM KHCIOTHI, KadyeCTBEHHAas peakius Ha Cyib(paT-uoH.
Haxoxnenue ceppl u €€ coeAMHEHUN B mpupoae. XUMHUECKOE 3arpsi3HEHHE
OKpYXaIOILEel cpeibl COEUHEHUSIMU CEPbI (KUCIOTHBIE O/, 3arpsI3HEHHE BO3IyXa
1 BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALICHHUS.

OOmiast xapakTepucThka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbBIE CTENEHH OKHUCIEHUsA. A30T, pacIpOCTpaHEHHWE B NPHPOJE,
dusznyeckue U XxuMU4Yeckue cBoicTBa. KpyroBoport azora B mpupojae. AMMHAK, €ro
duznyecKkrue U XUMUYECKUE CBOMCTBA, MOTyueHrne U ipuMenenne. Cou aMMOHHMS, UX
¢uznyeckue U XMMHYECKHE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha HOHbI
aMMOHHUA. A30THasi KUCJIOTa, €€ MOoJydeHHe, (PU3NUEeCKHe U XUMHUYECKHE CBONCTBA
(o0mue Kak mpeacTaBUTENs Kiacca KHCIOT U crneuuduueckue). Mcenonb3oBaHue
HUTPAaTOB U COJIEH aMMOHHUS B Ka4eCTBE MUHEPAJIBHBIX YIAOOpeHHH. XUMHUECKOe
3arpsi3HEHUE OKpYXKarolled Cpeapl COEOUHEHHSIMH a30Ta (KHUCIOTHBIE JOKIH,
3arpsi3HEHUE BO3/lyXa, MOYBBl U BOA0EMOB). Dochop, amtoTponHble MOAUPUKALUN
docdopa, dusnyeckue u xumuueckue croictra. Okcun pochopa (V) u pochopnas
KHCIIOTa, (U3WYECKHUE W XUMHUYECKHME CBOMCTBa, noiiydeHue. lcmonab3oBaHue
(docdaToB B KaueCTBE MUHEPATIBHBIX yI00pEHUIA.

OO6mast xapaktepuctuka s31eMeHTOB I[VA-rpynmbel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTEIEHU OKUCICHUS. YTIIEpOJ, alNIOTPONHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B MHpupoje, (GpU3MvyecKkue M XUMHYECKHE CBOMCTBA. AncopOums.
Kpyrosopor yriepoaa B mpupoae. Okcuabl yriepona, ux (pusndeckue 1 XuMHUECKHUe
CBOMCTBA, JIEHCTBME HA IKUBBIE OpraHW3Mbl, I[OJyY€HUE U TPUMEHEHHUE.
OKkoJjloruueckre NpoOsemMbl, CBsi3aHHble ¢ okcujpom yraepoga (IV), rumoresa
rJI00JIBHOTO TIOTETUICHUS KJIMMaTa, MapHUKOBBIN 3P (deKT. YroabHas KUCIOTa U €€
CONM, HUX (U3NYECKUE M XUMHUYECKHE CBOWCTBA, IMOJYyYEHHUE M MPUMEHEHHUE.
KauectBennas peakiusi Ha kapOoHaT-uoHbl. lMcmonb3oBanue kapOOHATOB B OBITY,
MEAMIIMHE, TPOMBILUIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TaHOJ, TJIULEPUH, YKCYCHas KHUCIOTA).
[TpupoaHbIE UCTOYHUKH YTIEBOJOPOAOB (Yroib, MPUPOAHBIN ra3, HEPTh), TPOIYKTHI
ux nepepaboTku (OeH3WH), UX posib B OBITY U mnpombinuieHHOCTH. [loHsATHE O
OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: JKUpaX, OeNKax, yriaeBoaax — U UX PO B KU3HU
yesioBeka. MarepuanbHOE €IMHCTBO OPTaHUYECKUX M HEOPTaHUUECKUX COSAMHEHUM.

Kpemuwuii, ero ¢puzndeckne 1 XUMHYECKHE CBOMCTBA, MOJIyIeHNUE U TIPUMEHEHHE.
Coenunenust kpeMHus B npupoje. O6mme npeacraBiaeHus 06 okcune kpemuaus (1V) u
KpeMHUeBOW kucinote. CUIMKAThl, UX HCIOIb30BAaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiiime cTpouTenbHbIE MaTepUalibl: KepaMmHMKa, CTEKJIO, IEMEHT, OeTOH,



xene300eToH. [Ipo6ieMbl 6€30MacHOTO UCTIONB30BAHUS CTPOUTEIBHBIX MAaTEPUATIOB B
MTOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEAKIIMA Ha XJIOPU-UOHBI M HAOJIOJEHUE MPU3HAKOB UX
MPOTEKaHUs, OIbIThI, OTpaXkarole GU3NIECKUE U XUMHUECKUE CBOMCTBA T'aJIOTEHOB
U UX COEJIMHEHUU (BO3MOKHO HCIOJIb30BAaHUE BUACOMATEPUATIOB), O3HAKOMIIEHUE C
oOpa3namM XJOPHUIOB (TaJOr€HHUOB), O3HAKOMIJICHHE C o0OpaslaMu cepbl U &
COCIMHEHUAMHM (BO3MOKHO HCIOJB30BAHME BHJIEOMATEpHAIOB), HaOJOIECHUE
nporecca OOyIJIMBaHHWsS caxapa II0J JEWCTBHEM KOHLIEHTPUPOBAHHOM CEpHOM
KHCJIOTBl, HW3YyYE€HUE XUMHUYECKHX CBOHCTB pa30aBIIEHHONM CEpPHOW KHUCIOTHI,
IIPOBEICHHE KAYECTBEHHON pEakUuy Ha Cynb(paT-uOH U HAOIIOJCHHE NpH3HAKa e
NpPOTEKaHUs, O3HAKOMJICHHE C (DU3UYECKMMU CBOMCTBaMM a3oTa, ¢ochopa U uX
COEJIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BUACOMATEPUATIOB), 00pa3laMy a30THBIX U
dbochopHbIx ynoOpeHud, moJydeHHe, CcOOMpaHue, paclo3HABaHUE U HW3Y4YEHUE
CBOICTB aMMUaKa, MPOBE/ICHUE KaYeCTBEHHbBIX PEaKlMii Ha MOH aMMOHUs U (ocdar-
VOH ¥ U3YYCHHE MPU3HAKOB UX IIPOTEKAHUsI, B3AUMOJECHUCTBUE KOHLUECHTPUPOBAHHOU
a30THOM KUCJIOTHI C MEJIbIO (BO3MOYKHO MCITOJIb30BAHUE BUIEOMATEPHAIIOB), U3YUCHHE
MojieNiel KPUCTANIMYECKUX PeIIETOK anmMasa, rpaduta, QyuiepeHa, 03HaKOMJICHHUE C
MPOILIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECCTB AKTHUBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM MPOTHUBOrasa, MOJy4YeHUE, COOMpaHHWE, paclO3HABAaHUE M H3YyYECHHE
CBOMCTB YIJIEKMCJIOIO TIa3a, IPOBEICHHE KAaYECTBEHHBIX pPEAKIUH Ha KapOoHAT U
CUJIMKAT-UOHBI U U3YyUYECHUE MPU3HAKOB X MPOTEKAHUS, 03HAKOMJIEHUE C MPOIYKIIUEH
CUJIMKATHOW TPOMBIIIJIEHHOCTH, PEIICHUE JKCIEPUMEHTAJbHBIX 33/a4 II0 TEME
«BaxHernime HeMeTaulbl U X COCIMHEHUS».

MeTasuuibl 4 UX COCAMHEHUS

OO01mmast XapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METaJUIOB HA OCHOBAaHUHU HMX
noJioxkeHus B [lepuonnyeckon cucreme XuMudeckux 3iiemeHToB JI. 1. MenneneeBa u
cTpoeHusi aTroMoB. CTpoeHHE MeTaIoB. MeTamnyeckas CBSI3b M MeETalUIM4ecKast
KpUCTAJUIMYECKAsl PEIIETKA. OJIEKTPOXUMUYECKUN psii  HaNpsHKEHW METaJUIoB.
dusnyueckre U XUMUYECKHUE CBOWCTBa MeTayioB. OOmue crnocoObl MOTy4YeHUs
MeTauioB. [loHsSTHE O KOPpPO3WM METAIOB, OCHOBHBIE CITOCOOBI 3aIIUTHl MX OT
kopposun. CrutaBsl (CTaib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y POMBIIIIJICHHOCTH.

[Ilenounsie MeTauibl: MOJIO)KEHUE B llepuoanueckor CUCTEME XUMHYECKHX
aneMeHToB [[. M. MeHnneneeBa, cTpoeHHME KX aTOMOB, HaxXO0XICHHUE B MPUPOJE.
dusznyeckue U XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpuss U Kamus). OKCUIBI U
TUIPOKCHUABI HATPUSA U Kanus. [[puMeHeHne 1MeI0UYHbIX METAIJIOB U UX COCTMHEHUM.

[IlenoyHO3EeMENBHBIE  META/UIBI  MArHUM W KaJIbLMKA: TOJIOKEHHUE B
[Tepuoanueckout cucreme xumudeckux 3neMeHToB . 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaxOXJAeHue B mnpupoje. Ou3ndyeckue U XUMMHUYECKUE CBOWCTBA MAarHus U



Kayiblusl. BaxxHeliine coeAMHEHUs Kalblusl (OKCUI, TUAPOKCUI, coin). XKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJOMUHHI: TI0JI0kEeHUE B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHME aTroma, HaxoxjacHue B mnpupone. Duznueckue u
XUMHUYECKUE CBOICTBA alMoMUHUA. AMQOTEepHbIE CBOMCTBA OKCHJIAa W THIPOKCUIA
ATIOMHUHUSL.

Keneso: nonoxxenue B [leproanueckoil cucremMe XuMH4eckux 3neMeHToB [I. 1.
MenzeneeBa, CTpOCHHE aToOMa, HAX0XKJAEHHE B Npupoae. Ou3sndeckue 1 XuMUYECKHUE
cBoMcTBa xene3a. Oxcuapl, rTuapokcuasl U conu xkeneza (II) m xeneza (III), ux
COCTaB, CBOKCTBA U ITOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C o0OpasllaMd METaJJIOB U CIUIaBOB, HUX (DU3UUECKUMU
CBOMCTBaMHU, U3yYEHHUE PE3YIbTATOB KOPPO3HH METANIOB (BO3MOKHO MCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), OCOOECHHOCTEM B3aMMOJICHCTBUS OKCHA KaJbIUS W HATPUS C
BOZIOM (BO3MOXXHO HCIIOJIb30BaHUE BHJIEOMATEPUAIOB), MCCIEJOBAaHUE CBOWCTB
KECTKOM BOJBI, IIPOLIECCA TOPEHUS JKelle3a B KUCI0poAe (BO3MOKHO HCIOIb30BaHHUE
BHUJICOMATEPUAIIOB), NPU3HAKOB IPOTEKAHMUSI KAYECTBEHHBIX pEAKIHMl HAa HWOHBIL:
MarHusi, Kajbllus, anioMuHusa, UuHka, xkene3a (II) m xeneza (III), memu (II),
HaOJII0ICHUE W ONKCAaHKUE MIPOLIECCOB OKPAIIMBAHUS IJIAMEHU HOHAMH HATpPHs, KaJlvs
U Kajubius (BO3MOXXHO  HCIIOJIb30BAaHUE  BHUACOMATEPUAJIOB), HUCCIIECIOBAHUE
aM(OTEepHBIX CBOMCTB THUJIPOKCHUJA ATIOMUHMUS M THAPOKCHAA I[MHKA, PEIICHUE
AKCTIIEPUMEHTAILHBIX 3a]1a4 10 TeMe «BakHele MeTauibl U UX COSAMHEHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuanbsl B IIOBCEIHEBHOM JKM3HHM 4YelOBEKa. be3omacHoe
WCIIOJIB30BaHUE BEIIECTB M XUMHUYECKUX peakuuit B ObiTy. IlepBas momomis mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HCHHE OKPYKaIoIIeH cpeabl (MpeiesbHas JOMmyCTUMAast
KOHILIeHTpanusi BemecTs, nainee — I[1/IK). Ponb xuMuu B pelmieHHH 3KOJIOTHUYECKUX
po0Iem.

Xumuueckuii IKCnepumenm:

u3ydeHue 0Opa3IoB MaTepHaoB (CTEKJIO, CIJIaBbl METaJUIOB, IOJUMEPHbBIC
MaTepHuabl).

Mesicnpeomemmnuie céasu

Peanuzaiiusi MEXNpeIMETHBIX CBs3€H MpU H3YYEHUH XUMUU B 9 Kjacce
OCYUIECTBIISIETCSl Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM,
TaK Y MOHATHUH, SBISIOMIUXCSI CUCTEMHBIMU JIS1 OTACIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOT'O LUKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: HAy4YHBIM (hakT, TUIOTe3a, 3aKOH,
TEOpUs, AaHaJIU3, CHHTE3, KiacCU(pUKalMs, MEePUOJUYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHUE, MOJIETb, SIBJICHUE, TAPHUKOBBIN (P deKT,
TEXHOJIOTHUS, MATEPUAIIBI.



®dusnka: Marepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOTIHI,
PaIuoaKTHBHOCTb, MOJICKYJIA, DIICKTPUICCKUH 3apsii, POBOIHUKH, TOJTYIPOBOTHUKH,
IMAJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, Ta3, pacTBOpP, PacCTBOPUMOCThb, KpPUCTAJUIUYECKAs pEIIETKA, CILUIABHI,
(u3MUeCKre BENMYUHBI, CIUHHIBI HM3MEPEHUs, KOCMHUYECKOE IPOCTPAHCTBO,
TU1aHeThl, 3BE37b1, CoMHIIE.

buonorusi: ¢orocuHTe3, apIxaHwe, Ouocdepa, 3KOCHCTEMa, MHHEPAJIbHBIC
yIoOpEeHUs, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpAbI, TOPHBIE MOPOABI, MOJIE3HBIC
WCKOIIaeMbI€, TOTUINBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHHSA ITPOTPAMMBLI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yNbTaThl OCBOEHHSA MPOTpaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHUs JIOCTUTAIOTCA B XOA€ OOyYeHHs] XHMHH B E€IUHCTBE Y4YEOHOU W
BOCIIUTATEIIbHON JEATEIIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMU W JIyXOBHO-HPABCTBEHHBIMH I[EHHOCTSIMH, NPUHATHIMU B
oOlllecTBE TMpaBWJIaMM W HOPMaMH TIOBEIEHHS U CHOCOOCTBYIOT Ipoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIIUUA O0yUaAIOITUXCSI.

JInuHOCTHBIE pe3ybTaThl OTpaXkaroT TOTOBHOCTh 00yYaroIIMXCst
PYKOBOJICTBOBATbCSI CHCTEMOW MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMN U PACIIUPEHUE
OMBITa AEATEIBLHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOI'0 OTHOLIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY U
HAy4YHOMY HAacJeIWI0, IIOHMMAaHUS 3HAY€HUs XUMHUYECKOM HayKh B KU3HU
COBPEMEHHOr0 00I11ecTBa, CIMOCOOHOCTH BIAJETh JOCTOBEpPHOW HH(OpMaIeil o
MIEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSI:

MPEJCTABJICHUSI O COLMAJbHBIX HOPMaxX MW MPaBUJIAX MEKIUYHOCTHBIX
OTHOIIICHUM B KOJUICKTUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, Y4eOHOHUCCIE0BATEIBCKOM, TBOPUECKON W APYTHX BHUJIAX JACSATEIBLHOCTH,
TOTOBHOCTM K Pa3HOOOpa3HOM COBMECTHOW JESATEILHOCTH TIPU  BBIMOJHEHUH
y4eOHBIX, TO3HABATEIbHBIX 3a7a4, BBIMOJHEHUH XHUMHYECKUX IKCIICPUMEHTOB,
CO3/IJaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO U B3aUMOIIOMOIIHU B
mporiecce 3Toi yueOHOW NeATEeIbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE IMOBEJACHHUE U
IOCTYIIKA CBOMX TOBApUILIEH C IMO3ULIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM
OCO3HAHUS MOCJIEACTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:



MHPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKLHnH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKHM M COCTABJISIOIINE
OCHOBY Il TOHMMAaHHUS CYIIHOCTH HAay4YHOW KapTHUHBI MUpA, MPEJCTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUA MPUPOJbI, B3aUMOCBI3SIX YEIOBEKA C
MIPUPOIHOW CPENO, O POJIM XMMHH B TO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBICE MOTHBBI, HAIPABJICHHBIE HA TOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOO0XOJuMbIe I OOBACHEHHS HAOIIOJAaeMbIX IPOILIECCOB U SBJICHU,
MO3HABATENIbHON, WH()OPMAIMOHHOW W YHTATEIbCKOW KYJBTYPhl, B TOM YHCIIC
HABBIKOB ~ CaMOCTOATEIbHOW pabOThl € y4yeOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypOr, JOCTYNHBIMHU  TEXHUYECKHUMHU  CpEeACTBaMH  HMH(OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOY4YeHHI0 M TMO3HAHUIO, JIOO03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMO00pa30BaHUI0, MPOEKTHON U UCCIEA0BATENbCKON JEATENbHOCTH,
K OCO3HAaHHOMY BBHIOOpPY HAIPaBICHHOCTU U YPOBHS 00YUYEHUS B JaIbHEHUIIIEM;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHUE LIEHHOCTH KU3HHU, OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 370pPOBBIO,
YCTAaHOBKMA Ha 3J0pPOBBIA 00pa3 >KW3HU, OCO3HAHUE IIOCJIEICTBUN W HENpPUATHE
BpEIHBIX  MpuBblYEK  (YMOTpeOJieHHWs  aJKOTOJsl, HAPKOTUKOB,  KypeHHS),
HEOOXOJUMOCTH  COOJIIOJIEHUST TpaBUil  O€30MaCHOCTM MpU  OOpalleHUuH ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHUSI:

MHTEpPEC K MPAKTUYECKOMY HM3y4YEHHUIO mpodeccuil U TpyJa pa3iudHOro poja,
YBaXKEHHUE K TPYy U pe3ysibTaTaM TPYIOBOU JNEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE
MPUMEHEHUS MTPEAMETHBIX 3HAHUI MO0 XUMHH, OCO3HAHHBINA BBHIOOP MHIMBUIYATHHOM
TPAEKTOPUHM TMPOJOJDKEHUS O00pa3oBaHUsl € Y4YETOM JIMYHOCTHBIX MHTEPECOB H
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCHEIIHON
poeCCHOHANBHOMN NESITEIBHOCTH U Pa3BUTUS HEOOXOAMMBIX YMEHHM, TOTOBHOCTh
alarTUpOBaThCs B MPO(ECCHOHATIBHOM cperie;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKHU 11€JIECO00pa3HOEe OTHOIICHHE K MPHUPOJE KaK MCTOYHHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBAaHMs, IIOHUMAHUE LEHHOCTH 3J0pPOBOr0 H
O0e3omacHoro oOpa3a JKW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKkoMy M TCUXMUYECKOMY 370pOBBIO, OCO3HAaHHE IEHHOCTH COOJIIOJICHUS
npaBui 0€30MacHOr0 MOBEACHUS MpHU paboTe ¢ BellecTBaMH, a TAKXKe B CUTYaIMSsX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIFOJECH;

CIIOCOOHOCTH TMPUMEHSTH 3HAHUS, TMOJy4YaeMble MNPU H3YYCHUU XUMHUH, IS
peleHns 3aaad, CBA3AHHBIX C OKPYXKAIOWIEHW MPUPOJHOM CPENOM, IJISl MOBBILLICHUSA
YPOBHSI ~ DKOJOTMYECKON  KYJbTYpbl, OCO3HaHUs  IJO0AJbHOrO  XapakTepa
HKOJIOTHYECKUX TPOoOJeM W MyTell UX pelleHUus MNOCPEIACTBOM METOJOB XUMHH,
DKOJIOTUYECKOTIO MBIIIJICHUSI, YMEHHUS PYKOBOJCTBOBATHCS MM B II03HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI



B cocraBe MeTanpeIMETHBIX pe3yJIbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHUS OOIICHAYYHBIE MOHATHUS (3aKOH, TEOPHS, MPUHIIMII,
runore3a, (axkt, cucTeMa, TMPOIECC, OKCHEPUMEHT U Jpyroe.), KOTOpHIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeaMeTax M TIO3BOJIAIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEeAMETOB (HOPMHUPOBATH MPEACTABICHHUE O IEJIOCTHON
HAy4YHOM KapTHMHE MHpa, U YHUBEpCalbHbIe yueOHbIe NeHCTBUS (IIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PEryJSTUBHBIE), KOTOpble obOecrneunBaloT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOATEIIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHUIO Y4eOHOM
JEATEeIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUs:

YMEHHUSI UCIIOJI30BATh MPUEMBI JIOTHYECKOTO MBIIILJICHUS IPU OCBOCHUYU 3HAHUM:
PacCKpbIBaTh CMBICI XUMUUYECKUX TMOHSTHH (BBLACIATh UX XapaKTEpPHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aMMOCBS3b C JIPYTUMU TOHSTHSMH), UCIOJIb30BATh MOHATHUS IS
OOBSICHEHUS OTNIEIbHBIX (PAKTOB W SIBIICHUMU, BHIOMPATh OCHOBAHUS U KPUTEPUU JJIS
KJaccu(UKanMy XMMHUYECKUX BEHIECTB M XMMHYECKUX PEaKIUi, YCTaHABIMBATH
MPUYUHHO-CJICICTBEHHBIE CBSA3U MEXIY OOBEKTaMU HM3y4YCHHUS, CTPOUTH JIOTUUECKHE
paccyxJieHus (MHIYyKTUBHbBIC, JCAYKTUBHBIC, IO AaHAJOTHH), JeiaThb BBIBOJBI H
3aKJIIOYCHHS;

yMEHUE TPUMEHSTh B Tpollecce TO3HaHUS TMOHATUS (TPEIMETHhIE U
METanpeIMETHbIC), CUMBOJINYECKUE (3HAKOBBIE) MOJIEIHU, UCMIOJb3yeMbI€ B XHUMHH,
peoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XUMHUU MOJEIbHBIC MPEACTABICHUSA —
XUMHUYECKUW 3HaK (CHUMBOJ DJIEeMEHTa), XUMHUYeckas (opMysia HW ypaBHEHUE
XUMHUUYECKON peakiud — MpH pelieHud y4eOHO-TIO3HABATENIbHBIX 3aJlad, C YYETOM
ATUX MOJICJIbHBIX TPEACTABICHUN BBIABISITE M XapaKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKU U3YYaE€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMMHUYECKUX PEaKIIui,
BBISIBIIATH OOIIME 3aKOHOMEPHOCTH, MPUIMHHO-CIIEACTBEHHBIE CBS3H M IPOTUBOPEUHS
B M3y4YaeMbIX MPOLECCAX U SIBJIICHUSIX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHE HCIMOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KAadeCTBE HWHCTPYMEHTA
MO3HAHHUA, a TaK)KE B Kaue€CTBE OCHOBHI i1 (POPMUPOBAHUS TUTIOTE3BI IO TIPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NpUOOpPETeHNE OMbITa MO IJIAHUPOBAHWIO, OpPTaHW3allUd W TPOBEIACHUIO
YYCHUYECKUX  OKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJO0M IIpoIllecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €Tr0 pPe3ysibTaT, (opMyIupoBaTh OOOOIICHUS U
BBIBO/JIbI TI0 pe3yJibTaTaM MPOBEAEHHOTO OMNbITa, UCCIEAOBAHHUS, COCTABIATh OTUYET O
npoJie’aHHoM padore.

Pabora ¢ unpopmaunmeii:

YyMEHHE BBIOUpATh, AaHAJU3UPOBATh M HHTEPIPETUPOBATH HUHQPOPMAIUIO
pa3NUYHBIX BUAOB U (OPM MPEACTABICHHS, MOTYYaEMyI0 M3 Pa3HbIX HMCTOYHUKOB
(Hay4HO-TIOMYJIIPHAS JIUTEpaTypa XUMHUYECKOTO COJIECPKAHUS, CIIPABOYHBIE TOCOOUS,



pecypcbl MHTepHETa), KpUTHYECKH OLEHUBATH MPOTHBOPEYMBYIO M HEIOCTOBEPHYIO
uHpopMaIuio;

yMEHUE TMPUMEHSTHh Pa3IUYHbIe METOJIbI M 3allpochl NMPU TMOUCKE U OTOOpE
uHQOpMAIUU M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX JJisi BBIIOJHEHUS
y4eOHBbIX M TMO3HABATENBHBIX 3aJa4 ONPEACIEHHOr0 THIA, TPUOOPETEHHE OIbITa B
0o0JaCTH  HKCIHOJIb30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOT'O HCIIOJIb30BaHUS PA3JIUYHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BBIOMpATh ONTHUMAIBHYIO (OpMY MpeAcTaBIeHUS HHPOpMALMHU U
WUIKOCTPUPOBATh  PEIIAEMbIE 3aJayd  HECIOKHBIMM CXEMAMH, JHarpaMMaMy,
npyrumu Gpopmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIHOJIb30BaTh M  AaHAJIM3UPOBATh B  MpoLecce Y4yeOHOM H
UCCIIEIOBATENLCKON JEATENBHOCTH WHGOPMAIIMI0O O BIMSHUUA MPOMBIIUICHHOCTH,
CEIBCKOT0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOTHON CPELBI.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHMsI 33/1aBaTh BOIIPOCHI (B XOJ€ Auajnora u (WiM) JUCKYCCUU) IO CYLIECTBY
oOcyxgaemMol  TeMbl, (OpPMYJIUPOBATH CBOU  MPEHJIOKEHUS  OTHOCUTEIHHO
BBITIOJTHEHUS MPEITIOKEHHOM 3a/1a4u;

YMEHHUS IPEACTABIATh MOJYYEHHBIE PE3YJIbTAThI TO3HABATEIBHOM NEATEIIBHOCTH
B YCTHBIX M MUCBMEHHBIX TEKCTAX; AENaTh MPE3CHTALHUIO PE3YyJIbTATOB BBIMNOJHECHHS
XMMHUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOrO OIBITa, Ja00paTOpHOl paboThl MO
MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHUSI Y4YeOHOro COTPYJIHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
ITO3HABATEJIHOM M MCCIIEI0BATENIbCKON EATEIIBHOCTH MPU PEIIEHUH BO3HUKAKOLINX
npoOjieM Ha OCHOBe Yyuéra oOOIIMUX MHTEPECOB U COIJIACOBAHUS TMO3UIIUI
(oOcyxaeHns, OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPAUHAIIUS COBMECTHBIX
NEeUCTBUM, OmpejeieHue KPUTEPHUEB MO OILICHKE KauyeCcTBa BBINOJHEHHONW pabOThl U
Apyrue).

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBHS:

YMEHUE CaMOCTOSTEIBHO ONPENENATh UENU JEATEIbHOCTH, IIJIaHUPOBATH,
OCYILIECTBIISATh, KOHTPOJUPOBATH M MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
NeSTeIbHOCTh, BHIOUpaTh Haubosiee d(PPEeKTHBHBIE CIOCOOBI PEIICHUS YYEOHBIX H
MO3HABATENbHBIX  33Ja4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
IIPEUIOKEHHBINA AJITOPUTM JACHMCTBUM IPU BBIIIOJIHEHUH 3aJaHUM C YYETOM I1OJTyUYECHUS
HOBBIX 3HAHUN 00 Hu3y4yaemblX OOBEKTaX — BEIECTBAX U PEAKIUAX, OLECHUBATDH
COOTBETCTBHE IMOJYYEHHOIO PE3yJbTaTa 3asBJICHHOM L€, YMEHHUE HCIIOJIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, PEIJIAracMbIE B YCIOBUU 3a1aHUM.

MHNPEAMETHBIE PE3YJIBTATBI

B cocraBe npenMETHBIX pe3yJbTaTOB IO OCBOEHHUIO  005S3aT€IbHOTO
COJIep)KaHMs, YCTAaHOBJICHHOTO JaHHOW (¢enaepaibHOM paboueid IpOorpaMmoi,
BBIJIETISIIOT: OCBOEHHBIE OOYYaIOIIMMHUCA HAy4yHbIE 3HAHUS, YMEHHUS U CHOCOObI
JNeWCTBUH, crienupuuecKue s MPeIMETHON 00JacTh « XUMHS», BUIbI ASATCIbHOCTH



MO0 TIOJIYYCHUI0O HOBOTO 3HAHWS, €ro WHTEpPIpEeTaluu, MNpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

K koHiy oOyuenus B 8 ki1acce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC]T OCHOBHBIX XHMHYECKHUX ITOHATHUM: aTOM, MOJIEKYJIa,
XUMUAYECKUN DJIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOJHAsI), BAaJCHTHOCTb, OTHOCHUTENIbHAs aTOMHAasl U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi JI0Jsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJSPHBINH 00BEM,
OKCHUJ, KHCIIOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUSI, XUMHYECKas peakius, KiIacCUpUKAIUs peakuuid: peakiuu
COCIMHEHMSI, pEaKLUU Pa3JI0KEHHs, PEaKIUK 3aMEeIeHUs, peakilni 0OMeHa,
9K30- U SHAOTEPMUYECKUE PEAKIIMH, TEIJIOBOU 3(PPEKT peakunu, 1Ipo aToma,
AJIEKTPOHHBIN CJIOW aToMa, aTOMHasl OpOUTallb, paAMyC aromMa, XMMHUYECKas
CBsA3b, IIOJIAPHAs W HENOJIIpHAs KOBAJICHTHAsl CBA3b, MOHHAs CBS3b, HOH,
KaTUOH, AaHWOH, pacTBOp, MaccoBas JoJig BewiecTBa (IPOLEHTHAs
KOHIIEHTpAaI|sl) B pacTBOPE;

WUIFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHMYECKMX IOHATUH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJIsi COCTAaBJICHUsI (POPMYJ BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

ONpPENENATh BAJICHTHOCTh ATOMOB 3JEMEHTOB B OWHApPHBIX COEIWHEHUSX,
CTENEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSAX, TPUHAIIIEKHOCTb
BEIIECTB K OMNpeAeIEHHOMY KJacCy COeAWHEHUM 1o QopMysnaM, BUJ
XUMUYECKOM CBsi3W  (KOBAJIGHTHAsT W HOHHAsg) B  HEOPraHUYECKHX
COEJIMHEHUSX;

packpeiBath cMmbici Ilepuomnueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHMMAHUE IEPUOJUYECKONW 3aBUCUMOCTH CBONCTB
XUMHUYECKHUX 3JIEMEHTOB OT WX TNoJiokeHus B Ilepmonmueckoii cucreme,
3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHyt0 popMy Ilepuonnyeckoii cuctembl
XUMHUUYECKUX OHJIEMEHTOB: pa3ivyarh MOHATUS «rjaBHas mnoarpymnmna (A-
rpynna)» u «mnoboyHas mnoarpynna (b-rpynma)», Mamsie u  Oosbliue
NEPUOJIbI, COOTHOCUTH O0O3HAUYEHHS, KOTOpble HMEIOTCA B TalIuUIe
«Ilepuogmueckas cucrema xumuuyeckux siemeHToB [[. . MennpeneeBa» ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB
(coctaB M 3apsia snapa, oOlIee YHUCIO DJIEKTPOHOB M paCHpeesieHHe UX IO
AIIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKHE JIIEMEHTBhI, HEOPraHWYECKHE BEILECTBa,
XUMHUYECKHME peakuuu ([0 YUCIAy M COCTaBy YYacTBYIOUIMX B pPEaKUUU
BEIIECTB, M0 TETIOBOMY (D PeKTy);



XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKAAsl ONHCAHUE IPUMEpPaMH MOJEKYJSIPHBIX
YPaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIIH;

IPOrHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX KAauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTHM TMPOTEKaHMsI XMMHMUYECKHUX [PEBpALLECHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO0 JIOJK0 XHMHYECKOrO JJIEMEHTa 10 (opMyJie COEOUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKON pEaKIuu;

IPUMEHATH OCHOBHBIE OIEPAlMU MBICIUTEIBHOW AEATENBHOCTH — aHAIINU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHne, CHCTEeMAaTH3aIuio, KiIacCU(HUKAIHIO,
BBISIBJICHUE TPUYMHHO-CIEJCTBEHHBIX CBSI3€M — JJI1 HM3YyYEHHs] CBOMCTB
BEILECTB U XUMHUYECKUX PEAKIUi, ECTECTBEHHO-HAYYHbIE METOJIbI NTO3HAHUS
— HaOJIOJIeHUE, W3MEpEHHUE, MOJEIMPOBAHUE, SKCHEPUMEHT (peasbHBI U
MBICJICHHBIN);

CJIEIOBaTh IpPaBUJIaM IOJIb30BAHUSI XUMHUYECKOM MOCyAON U 1a00paTOPHBIM
o0opylnoBaHUEM, a TaKXe I[paBuUiIaM OOpalleHus ¢ BEIIeCTBAMH B
COOTBETCTBMM € MHCTPYKUMSMH IO  BBINOJHEHHIO  J1aOOPaTOPHBIX
XUMHYECKUX OIBITOB MO MOJIYYEHHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB
(BomopoJa M KHUCJIOpPOJAA), NPHUTrOTOBICHHUIO PACTBOPOB C OMNPEAEIEHHON
MAacCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W IIPOBOAUTH
XUMHUYECKHUE HKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C MOMOILBIO0 MHAUKATOPOB (JIakMyc, PeHondTanenH, METUIIOPaHK U

JpyTHe).

K koHiy oOyueHus B 9 KJjiacce TpeIMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

PACKPBIBATH CMBICJI OCHOBHBIX XUMUYECKUX MOHATHUW: XUMAYECKUN 3JIEMEHT,
aToM, MOJIEKyJa, WOH, KAaTWOH, AaHWOH, IPOCTOE BEIIECTBO, CIO0XKHOE
BEILIECTBO, BAJCHTHOCTH, 3JIEKTPOOTPULATEIILHOCTh, CTEHEHb OKHUCIICHUS,
XUMHUYECKasl PeakInsl, XUMHUUYECKasl CBS3b, TETUIOBOM A(h(PEeKT peakimu, MOJIb,
MOJISIPHBIN 00BEM, pacTBop, BJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
AIEKTPOMTHICCKAS] JUCCOITUAIINS, PEAKIIMK MOHHOTO OOMEHa, KaTajau3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTMMble U  HeoOpaTUMbIE  peakIluw,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU, OKUCIIUTENb, BOCCTAHOBUTEIIb,
OKHCJICHUE W BOCCTaHOBJICHWE, aJUIOTPONUsA, aM(POTEPHOCTh, XUMHUYECKas
CBSI3b (KOBAJICHTHAs, UOHHAS, METaJUIMYeCKasi), KpUCTaUIMUECKas pelIéTka,
KOPpPO3Usi METAJUIOB, CIUIABBI, CKOPOCTh XMUMHUUYECKOM pPEAKUUH, MPEIACIBHO
nonycrumasa konueHtpauus 11K BemecTsa;

WUTFOCTPUPOBATh  B3aWMMOCBS3b OCHOBHBIX XHWMHUYECKHX IOHATHH U
MIPUMEHSITh 3TU MOHATHUS NPU ONMKCAHUU BEIIECTB U UX MPEBPAILCHUM;



UCITOJIP30BAaTh XUMUYECKYI0 CHMBOJIMKY JIJII COCTaBJICHUS (OPMYIJ BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

ONPENENATh BaJEHTHOCTh U CTENEHb OKHUCICHUS XUMHUUYECKUX JJIEMEHTOB B
COCIMHEHUAX  PA3JIMYHOIO  COCTAaBa, NPUHAJIEKHOCTh  BEIIECTB K
OTpeNeIEHHOMY KJIaccy COeAMHEHUH 1mo ¢hopMmysam, BUJ XUMUYECKON CBS3H
(KoBaJIeHTHasi, MOHHAs, METAJUIMYecKasi)) B HEOPraHMYECKUX COCTUHEHUSX,
3aps]l MOHA M0 XUMUYECKON GopMyiie, XapakTep Cpe/ibl B BOAHBIX PACTBOPAX
HEOPTaHUYECKUX COCTUHEHUH, TUIl KPUCTAIUTMYECKON PEIIETKA KOHKPETHOTO
BEILECTBA;

packpeiBath cmbica [lepuogmueckoro 3akona [[. WM. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro TMOHUMAHUE: OIUCHIBAaTh M  XapaKTEPU30BaTh
Tabnnuynyto ¢opmy Ileprognmueckoil cHUCTEMBl XHMHUYECKUX HJIEMEHTOB:
paznuyaTh MOHATHS «IJaBHas mnoarpynmna (A-rpynma)» U «1oOo4Has
noarpynmna (b-rpynma)», Mansie u  OoJbIIME TEPUOIbI, COOTHOCUTH
0003HauYeHUs, KOTOPbIE UMEIOTCS B MEPUOJUYECKON TaOJIUIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUST aTOMOB XUMHUYECKHUX DJIEMEHTOB (COCTaB U
3apsn sapa, 00IIee YUCII0 SIEKTPOHOB U paCIpe/iesieHre UX 10 3JIEKTPOHHBIM
ClIOsIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTHU B HM3MEHEHHHU CBOWCTB
AJIEMEHTOB M MX COEAUMHEHUN B TMpeAerax MallbIX IMEPUOJOB M TJIaBHBIX
MOATPYIII C YYETOM CTPOEHHUS X ATOMOB;

KJIACCU(PHUIIMPOBATh XMUMHUYECKUE DSJIEMEHTHI, HEOPraHWYECKHUE BEILIECTBA,
XUMHUYECKUE peakiuu (10 YKMCIy M COCTaBy YYacTBYIOIIMX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO HU3MEHEHUIO CTENEHEW OKUCIICHMS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U cHEU(PUUECKHEe XUMUYECKHUE
CBOMCTBAa TIPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPKAasi ONMUCAHUE
MpUMEpPaMH MOJICKYJISIPHBIX W HWOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHIM;

COCTaBIISAITh YPABHEHUS AJIEKTPOJMTHUYECKON AUCCOIUALIUA KUCIOT, MIET0YeH
W COJICH, TIOJIHBIE W COKpAIIEHHBIC YPaBHEHHUS PEAKIMHA HOHHOTO OOMEHa,
YpaBHEHUSI PEAKUHM, MOATBEPKIAIOIMINX CYIIECTBOBAHUE TE€HETUYECKOU
CBSI3U MEXK]1y BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh  OKHUCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUil
MOCPEJICTBOM COCTABJICHHMS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHWS XUMUUYECKUX TIPEBpallleHUd B Pa3IMUYHbBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BELIECTB,
MacCoOBYIO JIOJK0 XHMHUYECKOrO0 JJIeMEHTa 10 (opMmylie COEIUHEHUS,
MacCOBYIO JIOJIF0 BEILIECTBA B PAcCTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XAMHUYECKON PEAKIINH;



COOJII0IaTh MpaBWJIA MOJIB30BAHUS XUMHUYECKOH MOCYI0H M 1ab0opaTOpHBIM
o0oOpynoBaHWEM, a TaKXe TMpaBuja OOpalieHuss ¢ BeIIeCTBAMH B
COOTBETCTBHM C HMHCTPYKIMSIMH TI0  BBITIOJHEHHIO  JTAOOPATOPHBIX
XUMHYECKUX OIBITOB TIO MOJTYYCHHIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTJIeKUCIIOro ra3a);

IPOBOJNUTH PEAKIMH, MOATBEPXKIAONINE KaYeCTBEHHBIH COCTAaB Pa3IUIHBIX
BEIICCTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHI-, OpOMHI-, HOIHI-,
kapbonat-, ¢ocdar-, cunukar-, cyiabdar-, THAPOKCUA-UOHBI, KATHOHBI
AMMOHHSI M HWOHBI HM3YYCHHBIX METaJUIOB, IMPHCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTraHMYECKUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OTIEPAIIMH MBICIUTEIIHONW JICATEIBPHOCTH — aHAU3 U
CHUHTE3, CpaBHEHHE, 0000IIEeHNE, CHCTEeMATU3allI0, BBIABICHUE MPUYUHHO-
CIICZICTBEHHBIX CBSI3€H — JJI1 M3Y4YCHHS CBOMCTB BEUIECTB U XUMHUYECKHX
peaxIuii, ecTeCTBEHHO-Hay4YHble METOJAbl TMO3HAHUS — HAOIIOJCHHUE,
U3MEpeHUe, MOJICTIMPOBAHUE, SKCIIEPUMEHT (PEaIbHbBIN U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoinuecTBo yacos
N2 HaunmeHoBaHue pa3aeiioB DJIeKTpOHHbIe (HM(pPOBHIe)
KoHTpoJibHbIE IIpakTHYeckue
n/n | M TeM NporpaMMsl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI

Pa3znen 1. HepBOHa‘la.ﬂbHBIe XUMHNYECCKHUC ITIOHATHUSA

Xumus — BaxkHas 001acTh

11 €CTECTBO3HAHUS U 5 9 bu6nuoreka [IOK
MPaKTUYECKOU https://m.edsoo.ru/7f41837c
JEATEIIbHOCTH YeJIOBEKA

19 BemecTBa 1 XUMHYECKHE 15 1 bubmuorexa [JOK
peakuuun https://m.edsoo.ru/7f41837c

Hroro mo pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

51 Boznyx. Kucnopoz. 6 bubnmnorexka HOK
[TonsTHe 06 okcumax https://m.edsoo0.ru/7f41837¢

59 Bonopon.Ilonstue o 3 1 bu6nuoreka [IOK
KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837c

53 Boga. PactBopsl. [Tonsitue 5 1 1 bu6nuoreka [IOK
00 OCHOBaHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACChI Bu6morexa LIOK

24 HeOpraHquvCKHX 1 L 1 https://m.edsoo.ru/7f41837c
COCTMHCHU I

Hroro no pazneny 30

Pa3nen 3. [lepnoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHue aToMOB.
XI/IMl/l‘leCKaﬂ CBA3b. OKPIC.]IPITeJII)HO-BOCCTaHOBI/ITeJIbHl)le pealculm

3.1 [lepuoanueckuii 3aKoH 1 7 ‘ bu6muoreka [IOK



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

[Tepuonuueckas cucrema
XUMHUYECKUX dJIEMEHTOR /1.
N. MenpneneeBa. Ctpoenue
aToma

https://m.edsoo.ru/7f41837¢

XUMHYeCKas CBA3b.

39 OKHCIUTEIBHO- 3 1 bu6nuoreka [IOK
BOCCTaHOBUTECIIbHBIC https://m.edsoo0.ru/7f41837c
peakuu

bu6nuoreka [IOK
Hroro no paszeiy 15 https://m.edsoo0.ru/7f41837¢
PeszepBHOE Bpems 3 bubmorexa LOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOI'PAMME
9 KJIACC
KouunyecTBo 4yacoB
Ne HaumenoBanue pasaesioB DJIeKTpOHHBIE (M (POBHIE)
KounrtpoabHubie IIpakTnyeckue
n/m | ¥ TeM NporpaMMbl Bcero paGoTh! paGoTh! o0pa3oBaTe/ibHbIE PeCypChl
Pa3pnen 1. BemecTBO 1 XMMHU4YeCKHE PeaKIUH
[ToBTOpEeHUE U yroyoneHue
1.1 3HaHI/II>'FI) OCHOBH}L:X ’ 5 1 bubmorexa HOK
https://m.edsoo.ru/7f41a636
pa3nenoB Kypca 8 kiacca
OcHoBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa LIOK
. https://m.edsoo.ru/7f41a636
XUMHUYCCKUX pCaKIn

13 DIIEKTPOIUTHYECKAS 3 1 1 bubnuotexa [JOK

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHUYECKUE PEAKIUU B
pacTBopax

Hroro no pazneny

17

Pa3gen 2. HeMeTa/JIbI M UX COCIUHEHUSA

OO01as xapakTepucTHKa

bu6nuoreka [IOK

21 | XMMieCKAX 3IEMEHTOB 4 https://m.eds00.ru/7f41a636
VIHA-rpynnel. ['anorenst
OO6m1as XxapakTeprucTruKa
59 XHMHYECKUX AJICMEHTOB 6 bubmuorexa [JOK
VIA-rpynnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO6m1as XxapakTeprucTruKa
53 XHUMHYECKHUX DJIEMEHTOB 7 bubnnoreka IIOK
VA-rpynnsl. A3or, https://m.edsoo.ru/7f41a636
dhochop 1 ux coenMHEHHS
OO01as xapakTepucTHKa
54 XHMHYECKHX AJICMEHTOB 8 bubmmorexa [JOK
IVA-rpynnel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Hroro no paszneny 25
Pa3nen 3. MeTasuibl 1 UX COeIMHEHHUS
31 OO6mue cBoiicTBa 4 bubmmorexa [JOK
METaJIJIOB https://m.edsoo.ru/7f41a636
3.9 Bakneiinie MeTajibl U UX 16 bubmmoreka [IOK
COEIMHEHHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. Xumus u okpyxaonas cpeaa

4.1

BemecrBa u MaTcpuaJibl B

3

bu6nuoreka [IOK



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

JKHU3HHU 4YCJIOBCKa

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

Hroro mo pazneny 3
PeszepBHOE Bpems 3 bubmmorexa [JOK
P P https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 [TPOTPAMME
IMOYPOYHOE IIVTAHUPOBAHUE
8 KIIACC
Ne KoauuecTBo yacoB DJIeKTPOHHbBIE
Jara mudposbIe
Tema ypoka KonTposabHubie IIpakTHyeckue
n/ Bcero U3ydeHust odpa3oBaTebHbIE
padoThI padoThI
n pecypchl
IIpeamer xumuu. Ponb xumuu B bubnnorexa LHOK
et ' 1 01.09 https://m.edsoo.ru/ff0d210
JKW3HU yernoBeka. Tena u BemecTna c
[TonsiTHe 0 MeTOAAaX O3HAHUS B bubmorexa HOK
1 06.09 https://m.edsoo.ru/ff0d227
XUMHHU .
ITpakTuueckas padora N9 1
1?{ 5 P 5 bubanoreka LIOK
« paB"Hna PabOTRL B TADOPATOPHH 1 08.09 https://m.edsoo.ru/ff0d23d
1 IpUEMBI OOpALIIEHUS C e
1ab0paTOPHBIM 000PYTOBAHUEM)
YucThie BelecTBa U CMECH. 1 13.09 but6mmoreka [IOK
CrocoOblI paszienenus cMeceit ' https://m.edsoo.ru/ff0d26ca
[TpakTryeckas pabora N2 2 bu6muoreka [JOK
«Paznenenune cMeceit (Ha mpumepe 1 15.09 https://m.edsoo.ru/ff0d28c
OYHUCTKHU NTOBApEHHOW COJIN)» 8



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d28c8

but6mmoreka [IOK

6 ATOMBI H MOTICKY b1 20.09 https://m.edsoo.ru/ff0d2a6c
XHUMUYECKHUE DIIEMEHTHI. 3HAKH bubnuorexa [IOK
7 (CUMBOJIBI) XHMHUYECKUX 22.09 https://m.edsoo.ru/ff0d2be
JJIEMCHTOB 8
bubnunoreka LIOK
8 [IpocTeie u cnoXHBIE BELIECTBA 27.09 htps://m.edsoo.ru/Ff0d2a6e
but6mmoreka [IOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 29.09 https://m.edsoo.ru/ff0d2d5
0
3aKOH MOCTOSIHCTBA COCTaBa
10 | BeuecTs. Xumuueckasi hopMmyina. 04.10 bubnuorexa [IOK
BaneHTHOCTE aTOMOB XMMHUYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OrtHocuTenbHas aTOMHAs Macca. bu6mmoteka IIOK
11 | OtHocuTenbHAsE MOJIEKYISIpHAs 06.10 https://m.edsoo.ru/ff0d323
Macca c
MaccoBas 1011 XUMHUYECKOTO bubmorexa [JOK
12 11.10 https://m.edsoo.ru/ff0d350
3JI€MEHTa B COCIMHEHHUH c
KomnuectBo BemecTBa. Mob. bubmmorexa [IOK
13 13.10 https://m.edsoo.ru/ff0d523
MonspHas macca 0
14 du3nueckne 1 XUMHUUIECKHIE 18.10 bu6anoreka LIOK
SIBJICHUSI. XUMHYECKasl pEaKIUs https://m.edsoo.ru/ff0d37fa
[Ipu3Haky ¥ ycmoBUs MPOTEKAHUS bubmmorexa [JOK
15 . 20.10 https://m.edsoo.ru/ff0d3al
XUMHUYECKUX PEaKITUi 6
3aKOH COXpaHEHHUs MACChl bubmorexa HOK
16 25.10 https://m.edsoo.ru/ff0d3b8

BEIIIECTB. XUMHUUYECKHE YpaBHCHUA

8



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

Brruncienus KoiInyecTBa, MacChl bubnunoreka LIOK

17 | BemecTBa o ypaBHEHUSAM 27.10 https://m.edsoo.ru/ff0d570
XUMHYECKUX PEAKIHi 8
Knaccudukanus xuMuaeckux

18 peaxung (co:ﬂHHeHHﬁ, 08.11 Bubmorexa HOK

https://m.edsoo.ru/ff0d3f34

pasNIoKeHUs, 3aMeIleHUsI, 0OOMEHA)
M. B. JIoMOHOCOB — y4Y&HBI- bubnuorexa [IOK

19 | »sHuukiaonemucr. O0OOLMEHNE U 10.11 https://m.edsoo.ru/ff0d40c
cucTeMaTu3auus 3HaHUI 4
Kontposbnas padota N21 mo teme bubnmnoreka [HOK

20 | «BemecTBa M XUMHUYECKHUE 15.11 https://m.edsoo.ru/ff0d429
peaxKum» 0
Boznyx — cmech ra3zos. Cocras bubnmnoreka [HOK

21 | Bo3zmyxa. Kucnmopon — snemenT u 17.11 https://m.edsoo.ru/ff0d448
npoctoe BemecTBo. O30H e
Du3nYeCKUue U XUMUICCKHEC
CBOICTBA KHCIIOpoa (peakiuu bubmmorexa [OK

22 22.11 https://m.edsoo.ru/ff0d461
okucnenus, ropeaue). [loustue 06 4
OKCHJIax
CriocoOsl MostydeHus: KUCIopo/ia B bubmuoreka [JOK

23 | mabopaTropuu ¥ MPOMBIIUIEHHOCTH. 24.11 https://m.edsoo.ru/ff0d497
[IpumeHeHne kucnopoaa a
TennoBoii 3¢ ekt xumuueckomn
peaKuuu, MOHITHE O bubanoreka LIOK

24 | TepMOXMMHMUYECKOM ypaBHEHUH, 29.11 https://m.edsoo.ru/ff0d479
9K30- ¥ SHJO0TEPMHUYECKHUX 0
peaxkuusax
Tomnuso (HedTh, yroib U MeTaH).

bubnunorexa LIOK
25 | 3arps3HEHHE BO3/yXa, CIIOCOOBI 01.12

€ro nNpcaoTBpaliCHus

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d5708
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[Mpaktrueckas padora N2 3 o

o | Teme «[Tomyyenue u cobupanue 06.12 bu6muoreka [IOK
KHCIIOPO/Ia, U3ydEeHUE €ro https://m.edsoo.ru/ff0d4ae2
CBOWCTB»

Bonopox — anemeHT u npocroe bubmorexa I[JOK

27 08.12 https://m.edsoo.ru/ff0d4dd
BemecTBo. Haxoxenue B npupoie 0
du3nyecKre 1 XMMUYECKUe bubnuorexa [JOK

28 | cBoiicTBa Bogopoaa. [Ilpumenenue 13.12 https://m.edsoo.ru/ffod4dd
BOJIOpO/Ia 0

bubnuorexa [JOK
29 | IloHsATHE O KHCIIOTaX M COJIAX 15.12 https://m.edsoo.ru/ff0d50d
2
CrniocoOsI MmostydeHus BOAOPOIa B bubmorexa HOK

30 20.12 https://m.edsoo.ru/ff0d4dd
nabopaTopun 0
[Ipaktrueckas padora N2 4 o

31 TepMe «Honyqelfme 1 cobupaHue 22.12 Bubmmorexa [OK

. https://m.edsoo.ru/ff0d4f42
BOJIOPO/a, U3yUEHUE €T0 CBOMCTBY
. N but6mmoreka [IOK

32 Mozsipretii 00bEM rasos. 3akon 27.12 https://m.edsog)_.[ru/fde542
ABorazpo e
Brruucnenus o0béMa, KoIudecTBa bubmmoreka [IOK

33 | BemiecTBa rasza 1o ero H3BeCTHOMY 29.12 https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIIECTBA U 00BEMY 0
Brruucnenust 005EMOB ra3oB 1Mo

bu6nunorexa LIOK

34 ypaBHeHmo"peaKan Ha OCHOIje 10.01. https://m.edsoo.ru/ff0d570
3aKOHA OOBEMHBIX OTHOIIICHUM 8
ra3os

35 | dusnyeckue U XMMUYECKHUE 12.01. bu6nunorexa LIOK



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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CBOICTBA BOJbI

https://m.edsoo.ru/ff0d587
a

CocraB ocHoBauuii. [Tousarue 00

bubnunorexa LIOK

36 17.01. https://m.edsoo.ru/ff0d59e
WHUKATOpax 5
Bopa kak pactBoputeb.
bubnunorexa LIOK
Hacrliiennbie U HeHACHIIIEHHBIE
37 19.01. https://m.edsoo.ru/ff0d5b4
pactBopsl. MaccoBas nomst 0
BEILIECTBA B pacTBOPE
IIpakTuueckas padora N2 5 mo
3g | Teme «lIpuroroBieHrue pacTBOPOB 2401 bubmuorexa [IOK
C OHpeHeHéHHOﬁ MacCOBOH Joy1eH R https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
bubmnoreka IIOK
K 6orta N22
3g | "OWTPOIRHAT pabota IEL TO TEME 26.01 https://m.edso0.ru/ffod634
«Kucnopoa. Bonopoa. Boga» 2
OxcuIpl: cOCTaB, KIACCU(PUKAIIUS bubmorexa HOK
40 ) > i 31.01. https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa e
ITonyyenue u XuMu4eckue bubmuoreka [JOK
41 | cBoiCTBa KUCIOTHBIX, OCHOBHBIX U 02.02. https://m.edsoo.ru/ff0d664
aM(pOTEpPHBIX OKCHJIOB e
4 OcHOBaHU: COCTAB, 07.02 bu6anoreka LIOK
KiIaccu(UKaIusi, HOMEHKIIATypa o https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XuMu4eckue 09.02 bubmuoreka [JOK
CBOMCTBA OCHOBaHMI ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, 14.02 bubnmnorexa LIOK
HOMEHKJIaTypa o https://m.edsoo.ru/ff0dfee2
45 [Tonyuenune n xummdeckne 16.02. bu6muoreka [JOK

CBOMCTBA KUCJIOT

https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
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Conu (cpennue): HOMEHKIIATypa,

bubnunoreka LIOK

46 | cnocoObl MOTy4YeHUS, XHMUIECKHE 21.02. https://m.edsoo.ru/00ad947
CBOMCTBA 4
ITpakTuueckas padora N2 6.
PermeHIe . bubmmoreka [JOK
47 | FEMICHHC SRCICPUMEHTAIBHBIX 28.02. https://m.eds00.ru/00ad9b7
3a1a4 1o TeMe «OCHOBHBIE KIIACCHI c
HEOPraHWYECKUX COEAUHEHUI
['eneTnyeckas CBSI3b MEXKIY bu6muoreka [IOK
48 | kiaccaMy HEOPraHHMYECKUX 01.03. https://m.edsoo.ru/00ad9a5
COEIMHEHUI 0
O06o001eHre U CHCTEMaTH3aIIHS bubnnorexa LIOK
49 . 06.03. https://m.edsoo.ru/00ad9ch
3HAHUU )
Kontposbnas padota N23 mo Teme bubnmnoreka [HOK
50 | "OcuHoBHBIE KIaCCHI 13.03. https://m.edsoo.ru/00ad9el
HEOPraHWYeCKUX COeAMHEHUMN" a
[TepBbie MOMBITKH KIacCUPUKAITII
51 | xumuyeckux 3;eMeHTOB. [loHsaTHE 15.03 bubmmorexa [IOK
' o https://m.edsoo.ru/00ad9ffa
O TpyNmax CXOJHBIX JICMCHTOB
[Tepuonnueckuii 3aKOH U
[Teproanueckas cucrema bubmmorexa [IOK
52 P 20.03. https://m.eds00.ru/00ada52
XAMUYECKUX 3i1emMeHToB /1. 1. c
MenneneeBa
bu6nuorexa [IOK
53 | llepuompl, rpyIIIbI, IOATPYIIIBI 22.03. https://m.edso0.ru/00ada52
c
Crpoenue atomoB. CocTas bubmorexa TIOK
54 ' 03.04. https://m.edsoo.ru/00ada34
aTOMHBIX sifep. M3oTomnbl p
55 | CrpoeHue 31eKTPOHHBIX 000JI0UeK 05.04. bubmuoteka [IOK



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

aTOMOB DJIEMEHTOB
IIepunonnueckoii cucremst . U.
Menneneesa

https://m.edsoo.ru/00ada6b
c

XapakTepucTUKa XUMUYECKOT O
3JIEMEHTA IO €r0 MOJIOKEHUIO B

but6mmoreka [IOK

56 Tepuouteckoii cucteme J1, I, 10.04. Zttps.//m.edsoo.ru/OOada82
Menneneena
3nauenue [lepuoanyeckoro 3akoHa
bubnunorexa LIOK
57 AL PASBHTHS HayKH 1 HpaKTHKH 12.04. https://m.edsoo.ru/00ada96
. . MenneneeB — y4€HbIi, 6
MeJaror U TpaxaaHuH
DNEeKTPOOTPHUIIATEIFHOCTh ATOMOB bubmorexa HOK
58 17.04. https://m.edsoo.ru/00adaab
XHMHYECKUX AJICMEHTOB 8
bubnuorexa [JOK
59 | HMonHas xumMudeckas CBS3b 19.04. https://m.edsoo.ru/00adac3
4
KoBanentnast nomnsipHas bubmorexa HOK
60 24.04. https://m.edsoo.ru/00adaab
XUMHYECKasl CBS3b 8
KoBasienTHas HEnosipHas bubmorexa LOK
61 26.04. https://m.edsoo.ru/00adaab
XHMHYECKas CBS3b 9
bu6anoreka LIOK
62 | CreneHb OKUCICHUS 03.05. https://m.edsoo.ru/00adae2
8
OKuCIUTENBHO- bubmorexa HIOK
63 04.05. https://m.edsoo.ru/00adb07
BOCCTAHOBUTEIHHBIE PEAKITUN 6
64 | OkuCIHTEIN U BOCCTAHOBUTEIIH 08.05. bubmorexa HOK

https://m.edsoo.ru/00adb07



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

6
Konrtponsnas padora N24 o teme Bu6mmotexa [JOK
65 «Ctpoenne aroma. XuMudecKas 1 1 15.05. https://m.edsoo.ru/00adb48
CBA3BY 6
. bubnunorexa LIOK
PesepBHbIil ypok. O6001IcHIE 1
66 P P ?l 1 17.05. https://m.edsoo.ru/00adb33
cHUcTeMaTH3aIvs 3HaHUI c
. but6mmoreka [IOK
Pese ok. O6o0meHne
67 PBHbI YP ?l et 1 22.05. https://m.edsoo.ru/00ad9ch
CUCTEMaTH3aIMs 3HAHUH 5
. bubmnoreka IIOK
PesepBubIil ypok. O60011IcHIE 1
68 P P ?l 1 24.05. https://m.edsoo.ru/ff0d6é1c
CUCTEMaTH3aIUs 3HAHUH 5
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOI'PAMME
9 KIIACC
NO KoanuectBo yacos JJIeKTPOHHBIE
ara OBbIE
n/ | Tema ypoka KoHTpoJibHbIE IIpakTH4eckue Aar HHppOBLI
Bcero U3y4YeHUs o0pa3oBaTe/bHbBIE
n padoThI padoThI
pecypchl
Ilepnonrueckuit 3aK0H.
1 [lepuonnueckas cucrema 1 bu6mmoreka [JOK
XAMUYECKHX IIEMEHTOB /1. https://m.edsoo.ru/00adb59%
U. Menneneena
3aKOHOMEPHOCTH B
5 W3MEHCHHUHN CBOMCTB 1 bu6mmorexa [IOK
XAMUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6

Knaccudukanms n

3 HOMEHKIATYDA bu6mmoreka [IOK
P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEILIECTB
Bunnl XuMu4ecKkou CBSI3H U
4 TUIIBI KPUCTATIITNUECKHUX bubmorexa [IOK
. P https://m.edsoo.ru/00adbac6
peméTok
Konrponsnas padora N21
o teme «IloBropenue u

S yIIyOlIeHye 3HaHUIA
OCHOBHBIX pa3eNioB Kypca 8
KJ1accay
Knaccudukanms

6 XUMUYECKHUX PEaKIIU 1O bubmorexa [JOK

P https://m.edsoo.ru/00adbcb0
pa3IUYHBIM MPU3HAKAM
ITonsTHE O CKOpOCTH

7 XUMHUYECKON PEAKIUU. bubnnorexa [HOK
[lonsTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKLIMIX
[TonsiTue 0 XMMUYECKOM
paBHOBecuH. DaKkTOpHI,

3 BIIMSIOIINE HA CKOPOCTh bubnmnorexa [JOK
XMMHYECKON peakiuu 1 https://m.edsoo.ru/00adc28c
TTOJI0KEHUE XUMHIECKOTO
paBHOBECHs
OkucnuTenbHO-

9 BOCCTaHOBHUTEJIbHBIC bubmorexa HOK

https://m.edsoo.ru/00adcade
peakuumn
Teopus 3NEKTPOIIUTHYECKON
bu6mmoreka [JOK
10 nuccoruanuu. CUiibHbIE U

ci1a0ble AIIEKTPOIIUTHI

https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

HNounbie ypaBHEHUS

bu6mmoreka [IOK

1 peakuuin https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOHCTBA
KHCJIOT U OCHOBAHUM B CBETE
12 MIPEJICTaBICHUH 00 bubnnorexa [IOK
. https://m.edso0.ru/00add5d8
AIEKTPOJIUTUYECKON
JACCOLHAIIN
XUMHYECKHE CBOMCTBA
COJIel B CBETE
13 | mpencraBieHmit 00 bubmmorexa [JOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON
JACCOLMAITIN
14 [TonsTHe 0 THIpONIN3E COeH Bubmorexa ITOK
https://m.edsoo.ru/00add9d4
15 O6o006mmenue u bu6mmoreka [IOK
CHCTEMAaTHU3alNs 3HAHUI https://m.edsoo.ru/00addd12
16 ZI;):;(IT;;ZCKM pabora N2 1. BbutGmuoreka [IOK
https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAIILHBIX 33729
Konrtponsnas pabora N22
10 TeMe
17 | «Dnexrponutnueckas Bubamorexa [OK
https://m.edsoo.ru/00addecO
JUCcoIaIys. XMMUYeCcKHe
peaKkIfu B pacTBOpax»
OO6m1as XxapakTeprucTruKa
18 ranI(l)IreHOBli) XI/IMI;ILICCKI/IG bubmorexa HOK
. https://m.edsoo.ru/00addfe2
CBOICTBa Ha MIpUMEpPE XJI0pa
19 XnopoBoaopoa. ComnsiHast bu6mmoreka [JOK

KHCJI0Ta, XUMHYCCKHUEC

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



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

CBOWCTBA, MOJTyYEHHE,
IIPUMEHEHNE

ITpakTnueckas padora N2 2

20 o teme «llomydyenue bubnmoreka [JOK
COJISHOU KUCJIOTBI, U3YYEHUE https://m.edsoo.ru/OOade348
€€ CBOICTB»

Brrunciienus o

51 | YPaBHEHHAM XHMHECKHX bubmumoreka [IOK
peaKkuuii, €ciii OJUH U3 https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE

99 OO01mas xapakTepucThKa bubnuorexa [JOK
251eMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJIIOTPOIIHBIE
MoAu(UKAIIIU CEPHI.

23 Haxoi)leHHe cepll))l ueé bubmmorexa [JOK

. https://m.edsoo.ru/00ade64a
COCIMHEHUH B IPUPOJIE.
XHUMHUYECKUE CBOKWCTBA CEPBI
CepoBonoponi, CTpoeHHE,
24 (pninqeilkiei ani/mqecxne bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunpl cepol. CepHas
KHCII0Ta, (U3NYECKUE U bubnnoreka [JOK
25 .
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKHUE PEAKIUH,
JieXxanire B OCHOBE
oG | MPOMBILLICHHOTO crioco0a bubnuorexa [IOK

MTOJIyYEHUS] CEPHOU
KUCIOThL. XUMUYECKOE
3arpsi3HEHUE OKpPYKaromen

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

Cp€abl COCAMHECHUAMU CCPBL

BriunciieHne MaccoBoOit

27 0JIM BBIXO0J1a MTPOJIYKTa bubmmorexa LIOK
A sl TIpOAYK https://m.edsoo.ru/00adec8a
peakuuu
OO01mas xapakTepuCcTHKa
371€MEHTOB VA-Tpymnibl.
28 | AB3or, pacmpoct I;Z:HI/IC B bubmmorexa LIOK
> Pactipoctp https://m.edsoo.ru/00adeeab
npupoae, hpuzndeckue u
XMMHYECKHUE CBOMCTBA
AmMHaK, ero Gu3nvecKue u
29 XUMHUYECKHUE CBOMCTBA bubamorexa LOK
’ https://m.edsoo.ru/00adf004
MOJTy4YeHHE U IPUMEHEHHUE
[IpakTruyeckas padora N2 3
o teme «llonyuenue bubnuoreka [IOK
30
aMMUaKa, U3y4eHHe ero https://m.edsoo.ru/00adf180
CBOMCTB»
A3oTHAas KucioTa, eé
31 | ¢wusnyeckue U XUMHUYECKHUE bubnuorexa LIOK
. https://m.edsoo.ru/00adf306
CBOHCTBa
Hcnons3oBanne HUTPATOB U
COJIEH aMMOHUS B Ka4eCTBE
39 MUHEPATBHBIX YI0OPEHUH. bubnnoreka [JOK
XHWMHUYECKOE 3arpsi3sHEHUE https://m.edsoo.ru/00adf518
OKpYy>KaroIen cpebl
COEZIMHEHUSIMH a30Ta
®dochop. Oxcun docdopa
(V) u pocdopnas kuciora, bubnuorexa [IOK
33
¢bu3znyecKkrue 1 XuMHUYeCKHe https://m.edso00.ru/00adf68a
CBOMCTBA, OJIyYCHHUE
34 | Hcnonb3oBanue pochatos B bubnuorexa [JOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

KayecTBE MUHEPATbHBIX
ynoopenuii. 3arpsisHeHHE
MPUPOIAHOM CpeIbl

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

dbocharamu
VYraepon, pacrpocTpaHeHHE
35 | B npli)oz[eli @anqefKHe u bubmmorexa [JOK
. https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunpl yriaepona, ux
¢busnvecKre 1 XUMHUECKUE
36 | cBolicTBa. DKOJIOTHYCCKHE bubmmorexa [JOK
https://m.edsoo.ru/00adfebe
MPOOJIEMBI, CBSI3aHHBIC C
okcuaoMm yriepona (IV)
37 YronpHas KUCIIOTA U €€ bubimmoreka [IOK
coJid https://m.edsoo.ru/00ae006¢c
[IpakTuyeckas padora N2 4
o Teme "I1 HH
38 y:neininorcc))ﬂl?;z. © bubnnorexa [HOK
https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha
KkapOoHaT-uoH"
[TepBoHayaNbHbBIE MOHATHUS
39 00 OopraHuYecKux bubnmnorexa [JOK
BEIIEeCTBaX KakK O https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yIIIepo/ia
N bubmuorexa [JOK
40 Kpemmnit u ero coemnerns https://m.edsoo.ru/00ae080a
[TpakTuyeckas pabora N2 5.
" Peruerine Bu6muorexa [JOK

AKCIEPUMEHTAIBHBIX 33124
no TeMe «BaxxHeiiue
HEMCTAJIJIBI U UX

https://m.edsoo.ru/00ae0bf2
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COCAUHCHUA»

KonTponbnas padora N23
1o teMme «Baxuernue

bubmuorexa [JOK

42 HEMETaAJUUIbl U UX https://m.edsoo.ru/OanOel8
COCIMHEHUS»
OOm1ast xapaKTepUCTHKA
XUMHYECKUX JIEMEHTOB —
MeTaIoB. MeTaminueckas
43 CBSI3b M METAJUTMYECKas bubmorexa HOK
. https://m.edsoo.ru/00ae103e
KpUCTAJUIMYECKasl peIIETKa.
dusnyeckue CBOMCTBA
METAJLJIOB
XHMHUYECKHE CBOMCTBA
44 METAJLJIOB. bubmunorexa [JOK
DNEKTPOXUMHUECKUN Psijt https://m.edso00.ru/00ae1156
HaIpsHKEHNUH METaJUIOB
O61ue cnocoObl MOTy4YeHUs
MeTaiuioB. CIijiaBbl.
Beruucnenus no
45 YpaBHEHUSIM XUMUYECKUX bubmorexa HOK
. https://m.edso0.ru/00ae1156
peakiuii, eciiyu OJMH U3
pEareHTOB COJEPKUT
npuMecH
46 [TonsiTre o Koppo3uu bubnnoreka [JOK
METAJIJIOB https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
47 Wenonsie MeTamIEl https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIBI bubnmuorexa [JOK
HaTpus U Kalnus https://m.edsoo.ru/00ae14b2
49 [IlerouHO3eMeTbHbBIC bubmuorexa [JOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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METaJUIbI — KAJILIUN U
MarHuu

https://m.edso0.ru/00ae15e8

Baxxneiinme coe TMHEHUS

bu6mmoreka [IOK

50
KaJbIus https://m.edsoo.ru/00ae15e8
51 O600mmenue n
CUCTEMaTH3aIs 3HAHUH
JKEcTkOoCTh BOABI U CIIOCOOBI bubmuorexa [JOK
52 )
€€ yCTpaHEHHUs https://m.edso00.ru/00ae1886
IT e 6orta N2 6
g | meTecsa pibora BuGnmorexa LIOK
fo Teme i CCTKOCTR BOARL 1 https://m.edsoo.ru/00aelae8
METO/bI €€ yCTpaHeHUs"
. bubnuorexa [JOK
54 An
FOMHITHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA bubnnoreka [JOK
OKCHJIa U TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 K
eeso https://m.edso0.ru/00ae1d86
OKCcHIBI, THIPOKCHIIBI U
57 coJu ?KCJ‘IGS&IL I()H) u fI[(enesa bubmmorexa [TOK
(1 https://m.edsoo.ru/00ae35e6
58 O600mmenue u
CUCTEMaTH3aIUs 3HAHUH
[TpakTryeckast pabora N2 7.
59 Pemenme bubmuorexa [JOK
JKCIICPHMCHTATIBHBIX 3a/at https://m.edsoo.ru/00ae3de8
1o teme «Baxuenme
METaJUTbl U UX COCTUHEHUS
50 Brruucnenus no bu6mmoreka [JOK

YpaBHCHHUAM XUMHUYCCKUX

https://m.edsoo0.ru/00ae1750
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peaKkuuii, €Clii OJIMH U3
peareHToB J1aH B U30BITKE
WM COACPIKUT MIPUMECH.
Breraucnenns MaccoBoi
JIOJTU BBIXO0J1a IPOAYKTA
peakuu

61

O06001IeHNe 1
CHUCTEMATHU3AaLUs 3HAHUI

62

KonTponbhas padora N24
no tTeMe «Baxxuerinie
METaJUTBl U UX COCTMHEHUS)

63

BemectBa u MaTcpuraibl B
HOBCGHHGBHOﬁ KHN3HU
YCJIO0BCKa

bubmuorexa [JOK
https://m.edsoo0.ru/00ae3f50

64

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

bu6mmoreka [IOK
https://m.edso0.ru/00ae4270

65

Ponp xumuu B PCLHICHUU
OKOJJOTHYCCKHUX HpO6HCM

bu6mmoreka [IOK
https://m.edso0.ru/00ae4270

66

PesepBHbIii yPOK.
O6o06mmenue u
CHCTEMaTH3aINsI 3HAaHUH

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0d0a

67

PesepBHbIii ypOK.
O06o0menue n
CHUCTEMAaTH3alMsl 3HAaHUU

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

68

PesepBHbIii yPOK.
O06o06meHue u
cUCTEMAaTH3aINsI 3HAaHUH

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch?2

OBUIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME

68
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https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



