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HOACHUTEJBHASA 3AIINCKA

[Iporpamma nmo XuMuM Ha YpOBHE OCHOBHOT'O OOIIIEr0 00Opa30BaHUs COCTABJICHA
HAa OCHOBE TpEOOBAHMM K pe3ylbTaTaM OCBOEHHUS OCHOBHOU 00pa3oBaTebHOU
IporpaMmbl OCHOBHOTO o011ero oOpasoBanus, npeactaBieHHbx B @I'OC 00O, a
Takke Ha OCHOBE (eepaiabHONM pabouell mporpaMmbl BOCIHUTAHUS U C y4ETOM
KOHLICTIIMA TPENoAaBaHus Y4YeOHOro mnpenMera «XUMHs» B 00pa30BaTENbHBIX
oprannsanusx Poccuiickon denepannn.

[IporpaMmma 1o XuMHUHM [Oa€T MpEACTaBICHHWE O LEsIX, OOIIel cTpaTeruu
oOyueHus, BOCIUTAHUS U Pa3BUTHS O0YUAIOUINXCS CPEACTBAMH y4eOHOTrO MpeaMeTa,
yCTaHaBIMBAaeT  00s3aTeNIbHOE MPEIMETHOE  COJAEp’KaHWe, MpPeayCMaTpPUBAET
pacupenesieHue €ro Io KijaccaM M CTPYKTYpUpPOBaHHE II0 pas3jieslaM U TeMaMm
IIporpamMMbl 1O  XUMHH, ONPEIEHSICT KOJIMYECTBEHHBIE U  KaueCTBEHHBIC
XapaKTEPUCTHKU COJEPKAHMSI, PEKOMEHIYEMYIO IIOCJIEN0BATEIBHOCTh H3yYCHHUS
XUMHHU C YYETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKA y4e€OHOTO
IpoLecca, BO3PACTHBIX OCOOEHHOCTEH OOYy4aroluXcs, ONpeAesieT BO3MOKHOCTU
npenMera Ui peanu3aluyd  TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0Opa30BaTeNbHON POrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETr0 00pa3oBaHUsl, a TaKKe
TpeOOBaHMl K pe3ynbTaTaM OOyYeHHUs] XMMUU Ha YPOBHE LIEJel U3yYeHUs MMpeaMeTa
M OCHOBHBIX BHJOB Y4€OHO-NO3HABATEIbHOM [EATENbHOCTH OOydYaromerocs o
OCBOCHHIO YYEOHOTO COJEPKAHMUS.

3HaHWE XHMHHM CIYXXUT OCHOBOW s (POpMUpOBaHUS MHUPOBO33PEHUS
oOy4aronierocs, ero nNpeAcTaBiIeHU 0 MaTePUAILHOM €UHCTBE MHUPA, BaXKHYIO POJIb
UTPaIOT POPMUPYEMBIE XUMHUEN NPEICTABICHUS O B3aMMOIIPEBPALICHUSX SHEPTUH U
00 DBOJIOLMHU BEIIECTB B MPUPOAE, O MYyTIX PELIEHUs TIOOAIbHBIX MpodiieM
YCTOWUYHMBOTO PAa3BUTHs YEJIOBEUECTBA — CBIPHEBOW, DHEPIETUUYECKOM, MUILIEBOM U
HKOJIOTMYECKOI 0€301acHOCTH, MPOOJIeM 31PaBOOXPAHEHUS.

N3yuyenne xumunn:

CIOCOOCTBYET peau3alii BO3MOKHOCTEH AJisi caMOpa3BUTHS U (HOPMUPOBAHHUS
KYJBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBILIUIEHUS U TBOPYECKHX CIOCOOHOCTEN
oOydJaronuxcsi, HABBIKOB HUX  CaMOCTOSITENIbHOW  y4eOHOW  J1eATEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M  HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX KakK B
MOBCETHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMHUT CO CHeUM(UKON HAaydHOTO MBIIUICHHS, 3aKJIaJblBAE€T OCHOBBI
L[EJIOCTHOTO B3IJIsila HA €IMHCTBO MPUPOJIbI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYarolIuXcs;

CIIOCOOCTBYET (hOopMUPOBAHUIO IIEHHOCTHOTO OTHOIIICHHS K
€CTECTBEHHO-HAYYHBIM 3HaHUAM, K IPHUPOJE, K YEJIOBEKY, BHOCUT CBOl BKJIaJ B
HKOJIOTHYECKOE 00pa3oBaHne 00yUYaOIIUXCA.

JlanHble HampaBieHUs B OOyYEHHHM XHMHHM OOECIEeUMBAIOTCSA CHEupUKOi
colepkaHusi ~ y4eOHOro  mpeaMeTa,  KOTOPbIM  SBISETCS  MEJaroruyecku



aJIalITUPOBAHHBIM OTpaXCHHEM 0a30BOM HAyKM XMMHM Ha OMPENEIEHHOM JTamne eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsS OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TMOHSITHH XHMHH, OCHOB
HEOPraHMYECKOM XUMHHM W  HEKOTOPBIX  OTAEJIBHBIX 3HAYUMBIX  IOHSATHU
OpraHUYECKON XUMUHU.

CtpykTypa coaepaHUs MpOrpaMMbl MO XMMHH C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 mnojxojga K e€ wu3ydeHuro. CoaepikaHue CKIIAIbIBA€TCSd U3 CUCTEMBI
IOHATHM O XMUMHUYECKOM DJIEMEHTE M BEIIECTBE U CHCTEMBI IOHATUN O XUMUYECKOU
peakuun. OO0e 3TH CHUCTEMBI CTPYKTYpPHO OpraHM30BaHbl MO MPUHIUILY
ITOCJIEA0BATEIBHOTO PA3BUTHs 3HAHWKM HA OCHOBE TEOPETHUYECKUX ITPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOMU CBSI3H;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKOM TUCCOLMALINU BELIECTB B pACTBOPAX.

TeopeTnueckne 3HAHUSA  PACCMATPUBAKOTCI HAa  OCHOBE  OMIIMPUYECKH
MOJIyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT OJHOIO
YPOBHSI K IPYroMy, BBIOJNHSS (DYHKIMH OOBSICHEHUS U MPOTHO3MPOBAHUS CBOMCTB,
CTPOECHHUS M BO3MOYKHOCTEW MPAKTUYECKOTO NMPUMEHEHUS U IOIYUYEHHS] MU3y4aeMBbIX
BEILIECTB.

OcBoenne  mporpaMmbl MO  XUMHU  CHOCOOCTBYeT  (hOpPMHUPOBAHUIO
MPEJICTABIICHNUS! O XUMUYECKON COCTABIISIIOLIEH HAYYHON KApTUHBI MUPA B JIOTUKE €€
CUCTEMHOW IPUPOIBI, LIEHHOCTHOTO OTHOLIEHMsS K HAYYHOMY 3HAaHHUIO U METOJAM
[I03HaHUsA B Hayke. M3ydenne XuMum NpoucXoauT C IPUBJICYEHUEM 3HAHUM U3 paHee
M3YYEHHBIX Y4eOHBIX TIpenaMeToB: « Okpyxaromuii Mupy», «buonorus. 5—7 kiacce» u
«Duszuka. 7 Kmacey.

[Ipu u3yyeHnn XUMHH TPOUCXOAUT (HOPMHUPOBAHNE 3HAHUNA OCHOB XMMHYECKOM
HayKHd Kak 00JIaCTU COBPEMEHHOI'O E€CTECTBO3HAHUS, MPAKTUYECKON NEATEIbHOCTH
YeJlloBeKa M KakK OJIHOIO M3 KOMIIOHEHTOB MHPOBOM KYyJBTYphl. 3ajada y4eOHOro
MpeAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBbl XUMUYECKUX 3HAHUWM - BAKHEUILIUX
(akTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX MOJOKEHHUM, JOCTYMHBIX 0000IIeHUN
MHPOBO33PEHYECKOT0 XapaKTepa, s3blka HayKH, B MPUOOIICHUN K HAYYHBIM METOAaM
MO3HAHUS MPU U3YUYEHUU BEHIECTB U XMUMHUYECKHUX peakuuil, B (GOPMUPOBAHUU U
pa3BUTUU MO3HABATEIbHBIX YMEHUN U WX MPUMEHEHUH B y4eOHO-II03HABATEIHHON U
y4eOHO-HCCIEeIOBATEIbCKON  JIeATEIbHOCTH, OCBOCHMHM TpaBWJ  0€30MacHOTro
oOpallleHus C BeIleCTBaMHU B IOBCETHEBHOM KU3HU.

[Ipy u3ydeHHMM XMMHHM Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHHsSI Ba)KHOE
3HaYeHHe MPUOOPENN TaKUE LI, KaK:

— (GOopMHUpOBaHHE WHTEIJIEKTyaJIbHO Pa3BUTOM JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPHUHSATUIO pEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;



— HaIpaBJIEHHOCTh O0YYEHUSI Ha CUCTEMaTHYeCKOe MPUOOIIEHUE 00YyYaroIUXCs
K CaMOCTOATENIbHOMN MMO3HABATEIbHON JIESITEIbHOCTH, HAYYHBIM METOJIaM IO3HAHUS,
(bopMUPYIOLUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMMUH;

— olecrniedyeHne yCIOBHi, CIIOCOOCTBYIOIIMX MPHUOOPETECHUIO O0YUYaIOIUMUCS
OMbITa Pa3HOOOpPA3HON [EeATENbHOCTH, TO3HAHHMS W CAMOMO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHLMI), WMEIOIIUX YHHUBEPCAIBHOE 3HAYEHUE MJIA
Pa3IMYHBIX BUJOB JIESTEIBHOCTH;

— (QopmupoBanue o0me (QYHKIIMOHATIBHOM M  €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH, B TOM YHCJIE YMEHHUI OOBSCHATH U OLICHUBATH SBJICHUSI OKPYKAIOIIETO
MUpa, UCTIOJIb3Ys 3HAHUS U OMBIT, TOJYYSHHbIC MPU U3YYCHUU XUMHUH, IPUMEHSTh UX
IIPU PEIICHUHU IPOOJIeM B IOBCEIHEBHOM KU3HU U TPYA0BOH 1€ATEIbHOCTH;

— (opMHUpOBaHUE Y OOYHAOIINXCSI TYMAHUCTUYECKUX OTHOIICHUH, MTOHUMAHHUS
LEHHOCTH XUMHUYECKHX 3HaHWM A BBIPAOOTKM SKOJIOTMUYECKU IIeIeCO00pa3HOro
MOBEJEHUS B OBITY M TPYJIOBOM AEATENBHOCTU B LEISAX COXPAHEHUS CBOETO 340POBBS
Y OKpY>Karollel NPUPOJHOMN CPENBL;

— pa3BUTHE MOTUBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCHHUTAHHUIO HA OCHOBE YCBOEHUS OOIIEYEIOBEUECKUX LEHHOCTEN, TOTOBHOCTHU
K OCO3HAaHHOMY BbIOOPY MpOduIIs U HAIPABIEHHOCTH JIaJIbHEUIIIET0 O0yUYEHU .

OO11iee 4ncao0 4acoB, OTBEAECHHBIX JJI1 U3YUYEHUs XMMHUU Ha YPOBHE OCHOBHOT'O
obmiero oOpa3oBanus, cocraBisger 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJEPXXAHME OBYUYEHUA

8 KUIACC

IlepBoHauyaibHbIE XUMHYECKUE OHATHSA

[Ipeamet xumuu. Poiab XuMuu B )KU3HU YesloBeKa. XUMHs B cucTeMe Hayk. Tena
U BemniecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ATrpErarHoe COCTOSIHHE BEIIECTB.
[lonsitTue o Merojax mo3HaHus B XuMHUHM. Uucteie BemectBa u cMmecu. CriocoObl
pazzielieHus: cMecei.

ATOMBI HW MOJIEKYJbl. XHMHYECKUE 3JIeMEHTbl. CHUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie 1 CI0KHBIE BelleCcTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi ¢popMyna. BaJeHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcuTEeNbHAas aroMHas macca. OTHOCHTENbHas
MOJIEKYJIApHas Macca. MaccoBasi 10JI1 XUMUYECKOTO AJIEMEHTA B COEIUHEHUU.

KomnuectBo BemectBa. Monbs. MossipHass macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYpHBIX €IUHMII BemlecTBa. Pacuérel mo ¢opmyiam
XUMHUYECKUX COCTUHEHUN.

@u3znueckrue U XUMUYECKHE SIBJICHUSA. XHMHUYECKas peakuuss U €€ IMPU3HAKHU.
3aKOH COXpaHEHHUs Macchl BeIllecTB. XuMmHueckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX peaklnil (COeTUHEHMS, pa3I0KEHUs, 3aMEILEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYAOH, MpaBuiamMu paboThl B J1a0OpaTOpuu U
npuémMamMu oOpanieHusi ¢ J1abopaTOpHbBIM O00OPYJOBAaHUEM, U3YYEHHE M OIMCAHHE
(¢u3MUecKux  CBOMCTB  00Opa3llOB HEOPraHWYECKHX  BEUIECTB, HaOI0JeHuE
¢u3nueckux (MIaBjJeHUE BOCKA, TassHUE JIbJ]a, PACTUPAHUE caxapa B CTYIKE, KUTIEHUE
M KOHJEHCAlusi BOJIbl) U XUMHYECKMX (FOpEHHE CBEYM, NPOKAIMBAHUE MEIHOU
MPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTOW) SIBICHUN, HAOIIO/ICHUE U ONHUCAHUE
MPU3HAKOB  MPOTEKAaHUs  XMMHUYECKUX  peakuumid  (pas3joxkeHue  caxapa,
B3aMMOJICIICTBHE CEPHOM KHCJIOTHI C XJIOPUAOM Oapusi, pas3iioKeHUE THAPOKCHIA
meau (1) mpu HarpeBaHuM, B3aMMOJACHCTBHUE *kee3a ¢ pacTBopoM conu meau (11),
U3y4YE€HHE CMOCOOOB pa3lelieHusl CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBaHHE,
BbIMIApUBaHUE, JUCTUUIALMS, XpoMaTorpadus, MpOBEACHUE OYHCTKH MOBapEHHOU
coly, HaOMIOJGHWE W  ONHUCaHUWE  Pe3yJbTaTOB  MPOBEICHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMsSI MAacChl, CO3[JaHUE MOJEJIEH MOJEKYII
(1rapocTepKHEBBIX ).

BaskHeiinue npejacTaBuTe/ I HEOPraHNYECKUX BellleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucmopom — siIeMEHT W mpocToe
BelecTBo. HaxoxkaeHue Kuciopoga B mpupone, (puanyeckue MU XHUMUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunpl. Ilpumenenue kucinopoga. CrnocoObl
MOJIyYeHUs! KHCIIOpoJa B TabopaTopuu U MpombinieHHocTH. KpyroBopoT kuciopoaa
B nipupoe. O30H — ajuioTporiHas MoAUpUKAIUSA KUCIOpOaa.

TemnoBoii 3¢ ekt XMMHUECKO peaklnu, TEPMOXUMHUYECKHE YPaBHEHHUS, K30~
U SHJOTEPMHUYECKHE peakuuu. TOIUIMBO: Yrojib M Me€TaH. 3arpsA3HEHUE BO3/yXa,
yCHJIEHUE TTApHUKOBOTO 3(PdeKTa, pa3pylieHue 030HOBOTO CIOA.



Bopopon — snemeHT u npoctoe BemecTBo. Haxoxenue Bogopoaa B Ipupoe,
¢du3MYecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI moayyeHus. KucioTs
U COJIH.

MonsipHbIil 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM.

Oduznyeckue CBOMCTBA BOAbl. Boma kak pactBoputesib.  PacTBOpEL.
HacelllleHHBIE W HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBasi 107151 BEIIECTBA B PacTBOpPE. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHMS.
Posib pacTBOpOB B mpupoAe U B KU3HU 4elOBeKa. KpyroBopoT BOAbBI B IPUPOJE.
3arpsi3HeHHe TPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus weopranmdeckux coeaumHeHnii. Oxcunbl. Kiaccudukanus
OKCUJIOB:  coJieoOpa3ytoliie  (OCHOBHbIC,  KHUCJIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpasyronue. Homenknarypa okcuioB. uznueckrue u XMMUYECKUE CBOMCTBA
okcuaoB. [lomydeHrne OKCUIOB.

OcunoBanusa. Kiaccudukanus ocHoBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkiarypa ocHoBaHuii. PU3NYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucior. Pusznueckue u
XMMHUYECKUE CBOMCTBA KHUCIOT. Pan axtuBHoctn wmerawmioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenkiarypa cosieil. @uU3HYECKHE€ UM XHUMHUYECKHE CBOMCTBA COJICH.
[Tonydenue coien.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCAUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEIICIICHUE COACPMKAHUS KHUCIOPOJia B BO3AYyXE, IMOJYyYEHHUE,
coOupaHue, pacrno3HaBaHWE M HW3YYEHHE CBOWCTB KHUCJIOpOAa, HaOJIOJICHHE
B3aMMOJICHCTBUA BEILIECTB C KUCIOPOJAOM U YCIOBUSI BOSHUKHOBEHUS U NIPEKPAILICHUS
ropenus (moxapa), o3HaKOMJIEHHE ¢ 00pa3llaMu OKCHUJIOB M OMHCAHUE WX CBOWCTB,
MoJIydeHue, coorpaHue, pacro3HaBaHUE U U3YYEHHE CBOWCTB BOOpojaa (TOpEeHHE),
B3aumojehcTBue Bojaoposa ¢ okcugoM Meau (Il) (BO3MOXXKHO HCHOJIB30BaHUE
BHUJICOMATEPHAIIOB), HAOJIOJIEHHEe OO0pa3loB BEMIECTB KOJIMYECTBOM | MOJb,
MCCJIEIOBAaHNE OCOOCHHOCTEH PACTBOPEHMSI BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OINPENCIEHHOM MAacCOBOW JOJIEM PAaCTBOPEHHOIO
BEIIECTBA, B3aMMOJCHCTBHE BOJIbI ¢ METaJlJIaMM (HaTpUeM M KajibliieM) (BO3MOKHO
HCIIOJBL30BAaHME BUJIEOMATEPUAIIOB), HCCJIEAOBAHHE OOpa3I0B HEOPTaHUYECKUX
BEIIIECTB PA3JIMUHBIX KJIACCOB, HAOJIOJEHUE H3MEHEHHUS OKPACKU HHIUKATOPOB B
pacTBopax KHUCIOT W Iesiodei, uydeHue B3auMmozeinctBusi okcumaa meau (1) ¢
pacTBOPOM CEPHOM KHCJIOThI, KHUCJIOT C METaJUIaMHU, PEaKLUN HeUTpaau3aluu,
MOJyYE€HUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHCHHE OJHOrO METauia JPyTUM U3
pacTBOpa COJIM, PELUICHUE SKCIEPUMEHTANIBHBIX 3a/J1a4 10 TeMe «BaxHenime Kiacchl
HEOPraHUYECKUX COCTUHECHUIN.

IHepuoanueckuiit 3axkoH u Ilepuoamuyeckas cucrema XUMHYECKHX
aiemenToB JI. M. MenpgeneeBa. CrpoeHue aTroMoB. XHMH4YECKasi CBSA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUn



[TepBble TONBITKH KJIACCH(PUKAINMKA XHUMHYECKUX dJIEMEHTOB. [loHsaTHEe O
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE U MICJIOYHO3EMEIbHBIE METaIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(pOTepHbIE OKCUIBI U
TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckas cucteMa XuMHUYECKUX 3J1eMeHTOB /J1. .
MenneneeBa. Koporkonepuoanass u amuHHonepuogHas ¢opmbl [lepuoanueckoit
cucteMbl xumuuyecknx osnemeHToB [l M. MenneneeBa. Ilepuoabl W TpyMIIbL
DU3NYECKNN CMBICIT TOPSAAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aToMHbIX snep. M3oronsl. DiekTponbl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK  aToMOB  mepBbIX 20  XHMHYECKHX  DJICMEHTOB
Ilepnommueckorr cucremsl JI. M. MenneneeBa. XapakTepuUCTHKAa XHUMHUYECKOTO
3JIEMEHTA MO ero nonoxeHuro B [lepuognueckont cucreme /. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMUSI pajJnyca aTOMOB XUMHUYECKHX DSJIEMEHTOB,
METAIIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIaM U Mepruoaam.

3nauenue Ilepuoanueckoro 3akoHa u llepmoandeckol CHUCTEMBI XUMUYECKHUX
AJIEMEHTOB JUIA pa3BUTHUs Hayku u npaktuku. . . MenneneeB — yd€HbBIA U
rpakIaHUH.

Xumuueckass cBsi3zb. KoBasieHTHast (mosisipHas W HEMOJIIpHAsi)  CBS3b.
DIIEKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucneHus. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoieccol
OKHCJIEHUS U1 BOCCTAHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEU.

Xumuueckuii IKCnepumenm:

M3yueHre oOpas3loB BEIIECTB METAJIOB U HEMETAUIOB, B3aUMOJCHCTBHE
TUIPOKCUAA IIMHKAa C pPacTBOpPAMHU KHUCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WIUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIU
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).

Mesxcnpeomemmnuwie ceasu

Peanu3zanuss MeEXNpeIMETHBIX CBSI3€ MpPU HM3YYEHUHM XHUMHU B &8 KIacce
OCYIIIECTBIISIETCSI Yepe3 MCIOIh30BAaHNE KaK OOIHUX €CTECTBEHHO-HAYYHBIX TOHSITHH,
TaK W TIOHSATUM, SBIAIONIUXCS CUCTEMHBIMH JUISI  OTJEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTecTBEeHHO-HAyYHbIE TMOHATHS: HAay4YHBIA (DaKT, THUMOTE3a, TEOpPHs,
3aKOH, aHaJIu3, CHHTE3, KIacCH(pUKAIUsI, IEePUOAUIHOCTh,  HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®du3uKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJ, U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUM 3apsij, BEIIECTBO, TeEI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, GU3NYECKUE BEJIUUUHBI, €IUHULIBI U3MEPEHUSI,
KOCMOC, TIJIaHEThI, 3BE€3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TOPOJBI, MOJIE3HbIE
HCKOIIA€MbIE, TOIJIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBO M XUMHUYECKasl peaKIus

[lepnonnueckuii 3akoH. [lepuoanyeckas cucteMa XuMHUYECKUX 3j1eMeHTOB J1. .
MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHM CBOWCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KAJIbIUA U UX COCAMHECHUH B
COOTBETCTBHUM C IOJOKEHHUEM 3JIEMEHTOB B Ilepuoanueckoii cucteMe U CTpOCHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XMMHUYECKON CBSI3U. THIBI KPUCTAIIMUYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAJUIMYECKOM PEIIETKU U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XHWMHYECKUE
CBOMCTBA BEUIECTB, OTHOCSAIIMXCA K Pa3JIMYHBIM KJjlaccaM HEOPraHWYECKUX
COEIMHEHUN, TEHETUYECKAs CBA3b HECOPTaHMYECKUX BEILIECTB.

Kiaccupukanus XuMHUUECKUX PEaKIUi M0 pa3IMYHbIM IIpU3HaKaM (110 YHUCITY U
COCTaBY YYaCTBYIOIIHNX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3P (DEKTY, 0 U3MEHEHHUIO
CTEIICHEH OKHCICHUS] XHUMHUYECKHX OJJIEMEHTOB, 110 OOPAaTHMOCTH, IO Y4YacCTHIO
KaTanu3aropa). IK30- M S9HJI0TCPMUUECKHE PEAKIIMU, TEPMOXUMHUYCCKUE YPAaBHCHUS.

[TonaTre 0 CKOpPOCTHM XUMHYECKOW peakuuu. IloHsTHE 00 O0OpaTHUMBIX H
HEOOPATUMBIX XMUMHUYECKHX peakiusX. [IoHATHEe O TOMOTEHHBIX M TE€TEPOre€HHBIX
peakuusax. [lonstue o karamuze. [loHsaTHe 0 XUMHUeCcKOM paBHOBecuH. PakKTOpHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOM PpEAKIMU U TOJO0KEHUE XHUMHUYECKOTO

PaBHOBECHSL.
OKHUCANTETBHO-BOCCTAHOBUTENIBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIILHON peakuuu. CocraBiienue YPaBHEHHM

OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUM  C  HCHOJIb30BAaHHMEM  METOJIA
AJIEKTPOHHOTO OajaHca.

Teopusi 3JIEKTPOIUTUYECKON TUCCOUUALMHU. DIEKTPOJUTHI U HEANEKTPOJIHTHI.
Katnonsl, aHnonsl. MexaHuW3M JUCCOLMALMM BELIECTB C PAa3JIMYHBIMU BHAAMU
XUMU4eCcKoi cBsizu. CteneHs aucconuanuu. CHUIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakiuu nonHoro obmeHa. YcCioBHsI TPOTEKaHHWS peaklUii HOHHOTO OOMEHa,
MOJHBIE W COKpalmIEHHbIE WOHHBIE YypaBHEHUs peakiui. CBOWCTBAa KHUCIOT,
OCHOBAaHHM M COJIEH B CBETE MPEACTABICHUA 00 AIEKTPOIUTHIECCKON JTUCCOIHAIINN.
KauectBennbie peakuyu Ha HOHBL. [IoHATHE O TUIPOIU3E COJIEM.

Xumuueckuii IKCnHepuMeHm:

O3HAKOMJICHUE C MOJACISAMH KPUCTAIMYECKUX PEMIETOK HEOPraHUYEeCKHUX
BEIIECTB — METAUIOB W HeMeTaioB (rpadura M anMasa), CIO0XKHBIX BEIIECTB
(xJopuaa HATpUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUUYECKOW peakiu OT
BO3JICHCTBUSI PA3IMUHBIX (PAKTOPOB, UCCIIEAOBAHUE AJICKTPOIPOBOJTHOCTH PACTBOPOB
BELIECTB, IIpollecca JAMCCOLMALMU KHUCJIOT, IMIejJoued U cojeil  (BO3MOXKHO
UCIIOJB30BaHME BHUJIEO0 MaTEpPUalOB), MPOBEJACHUE OMBITOB, WJUTIOCTPUPYIOLIUX
MPU3HAKU MPOTEKAHUS PEaKIUii MOHHOTO 0OMeHa (00pa3oBaHUE OCAIKa, BHIICICHUE
raza, oOpa3oBaHWE BOJbI), OMBITOB, HILTIOCTPUPYIOMUX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA (TOPEHUE, PEAKIUU Pa3JIOKEHUs, COCIUHEHMUS),



pacno3HaBaHHE€ HEOPraHWYECKHX BELIECTB C MOMOLIBI0 KAaYE€CTBEHHBIX PEaKIUil Ha
MOHBI, pEIlIEHNE YKCTIEPUMEHTAIBHBIX 3a/1a4.

Hemeranbl U ux coeiuHeHUA

OO6mass  xapaktepuctuka rajaoreHoB. (OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHue u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XUMHUYECKHE CBOICTBA HA MTpUMEpE XJIopa (B3auMOJIEHCTBHE C
MeTa/llaMHM, HEMeTaUlaMH, Iiejgodamu). XsopoBojaopod. ConsiHas KHCIIOTAa,
XUMUYECKHE CBOMCTBA, MTOJIyUeHUE, MpUMEHEeHHeE. [[eficTBHE X10pa U XJIOPOBOAOPOIA
Ha OpraHu3M 4esoBeKa. BakHelue XJI0Opu bl U UX HaXOXKIECHUE B IPUPOJIE.

Obmas xapakrepuctuka djeMeHTOB VIA-rpynmel. OcoOeHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTeneHu OkucieHus. CtpoeHne U (U3UUYECKUE CBOMCTBA
MIPOCTBIX BEILIECTB — KUCJIOPOJA U Cepbl. AJUIOTPONHbIE MOAU(PUKALUUA KUCIOPOJA U
cepbl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOAOPON, CTpOeHuE, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MNPEICTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnas kuciora, pU3NYECKUE U XUMUYECKHE CBOMCTBA (00IIME Kak MpeaCcTaBUTENs
KJlacca KHUCJIOT M creuuduyeckue). XUMUYECKUE PEaKIUU, JIeKAIlMe B OCHOBE
IPOMBIIIJIEHHOTO Cclloco0a TMOJIyueHUsi CepHOM KHUCIOThl. IIpumeHeHue cepHoi
kucnoTbl. ConM CepHOM KHUCIOTHI, KaueCTBEHHAs peaklus Ha Cyiab(paT-HOH.
HaxoxneHue ceppl M €€ coeauHEHUH B Mpupoje. XHMHUYECKOE 3arpsi3HEHHE
OKPYXKaIOIEl Cpeibl COETMHEHUSIMU CEPBI (KUCIOTHBIE JTOXKAM, 3arpsA3HEHUE BO3AyXa
1 BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAIICHUS.

O6mass xapaktepucTuka 35eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIECHUA. A30T, pacnpoCTpaHEHHE B MPUPOJE,
¢u3nueckue U xuMuyeckue cBoiictBa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢du3nUecKkue U XMMUYECKUE CBOICTBA, ModyyeHue U npuMeHnenue. Conu aMMOHUS,
ux (pu3nyeckue U XMMUYECKHE CBOMCTBa, mpuMeHeHHe. KauecTBeHHas peakius Ha
MOHBl aMMOHHUA. A30THas KHUCJIOTa, €€ NOoJyuyeHue, (PU3NYECKHe U XUMHUYECKHE
cBoiicTBa (OOIIME Kak TMPEACTABUTENS Kjacca KUCIOT U crhenuduueckue).
Hcnonp3oBaHre HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MHUHEPAIBHBIX yIO0OPECHHIA.
XHMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl COCOUHEHUSMH a30Ta (KUCIOTHBIE
JIOXIHW, 3arps3HEHUWE BO3AyXa, MHOYBbl M BOMOEMOB). Docdop, amIOTPOIHBIE
moaubukaiuu Gochopa, pusndeckrue U xuMmudeckue cBoiictea. Oxcug docdopa (V)
u (Qochopnas kucnora, GUMUECKHE W XUMUYECKHE CBOWCTBA, IOJIyYCHUE.
Hcnonb3oBanue hochaTtoB B KauecTBE MUHEPATbHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHHs. YTJEpO[l, aNIOTPOIHbIE MOAU(PUKALINH,
pacrpocTpaHeHrue B mpupojie, GU3MYeCKrUe U XUMHUUYECKHE CBOMCTBA. AJCOpOIUS.
Kpyrosoport yriepona B npupojie. OKcuabl yriaepoaa, ux GU3nyeckue U XuMUYeCKue
CBOMCTBa, JEHCTBUE HA JKHUBbIE OPraHU3Mbl, TOJy4Y€HHE U TNPUMEHEHHE.
DKoJyoruueckre MpoOJieMbl, CBs3aHHBIE ¢ OKcumgom yriiepoaa (1V), rumoresa
r7100ampHOT0 MOTEIVICHUS KJIuMaTa, MapHUKOBBIN 3¢ (deKT. YronpHas KucioTa u eé
conmu, WX (u3MUeckue W XUMHUYECKHE CBOMCTBa, IMOJyueHHWE M MPHUMEHEHUE.



KauecTBennas peakuusi Ha kapOoHaT-uOHBI. Mcmonb3oBanue kapOOHATOB B OBITY,
MEAMLIMHE, TPOMBILIUIEHHOCTH U CEJIBCKOM XO3sICTBE.

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COCAMHEHUAX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTWJIEH, 3TaHOJ, TJIUIEPUH, YKCYCHas KUCJIOTA).
[IpuponHbIE NCTOYHUKHU YIIIEBOAOPOJIOB (YroJib, IPUPOAHBIN ra3, He(PTh), MPOTYKTHI
ux nepepaboTku (OCH3MH), UX POJIb B OBITY M NPOMBINUICHHOCTH. [loHATHE O
OMOJIOIrMYECKH BaKHBIX BELIECTBAX: KUPAX, O€IKaX, YyIIeBOAax — U UX POJIH B KU3HU
4yesioBeKa. MarepruanbHOE €IMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COCAUHEHUM.

Kpemuuii, ero @usnyeckue © XUMUYECKHE CBOMCTBA, IOJIYYCHHE H
npumeHeHue. CoequHeHus: KpeMHus B npupoze. O0mue npencraBieHus 00 OKCUIe
kpemaust (1V) u xkpemHueBoil kuciore. CHIMKATHI, UX HMCIOJb30BaHUE B OBITY, B
MPOMBINIJICHHOCTH. BaskHeHIne CTpOUTENbHbIE MaTepHallbl: KepaMHKa, CTEKJIO,
LIEMEHT, OeToH, keyne300eToH. [IpoOsiembl  GE30MaCHOTO  MCIOJIb30BAHUS
CTPOMUTENBHBIX MAaTEPUAJIOB B TOBCEAHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUEe O0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIIOTHI,
IIPOBEJCHNE KaUYECTBEHHBIX PEAKIMM Ha XJIOPUA-UOHBI U HAOII0JeHIE TIPU3HAKOB UX
IPOTEKaHUsl, ONBITHI, OTPAXKAIOIINE (PU3NIECKUE U XUMUYECKUE CBOICTBA raJIOT€HOB
U UX COEIUHEHHH (BO3MOXHO MCIIOJNB30BAHHE BUAEOMATEPUAIIOB), 03HAKOMIIEHHUE C
oOpasniaMu XJIOpUAOB (TalOTEHHUIOB), O3HAKOMJICHHE C oOOpas3lamMu cepbl U e€
COCIMHEHUSIMU  (BO3MOXHO MCIOJb30BAHUE BUICOMATEPUATIOB), HAOJIOIECHHE
nmpoiiecca OOyrJauMBaHMs caxapa MOJ JCHCTBUEM KOHIEHTPUPOBAHHOMW CEpPHOM
KHCJIOThl, HW3YY€HHUE XHUMHYECKHUX CBOMCTB pa30aBJIECHHON CEpHON KHUCIOTHI,
MIPOBE/ICHHE KAYECTBEHHOW peakiMu Ha cyib(haT-uoH M HaOJOJIEHUE MpU3HAKa €€
MPOTEKaHUsl, O3HAKOMIICHHE C (PU3NYECKHUMM CBOMCTBaMM a3oTa, (ocdopa u ux
COEIMHEHHI (BO3MOYKHO MCIOJb30BaHUE BUIEOMATEPUATIOB), 00pa3aMu a30THBIX U
dbochopHbIX ymoOpeHMi, MOJydYeHHE, coOHMpaHue, paclo3HaBaHWE W HU3YUYCHHUC
CBOMCTB aMMUaKa, IPOBEICHNUE KaUeCTBEHHBIX PEAKIMI HAa MOH aMMOHUS U pocdart-
MOH M M3y4YCHHE MPU3HAKOB MX MPOTEKaHHUs, B3aUMOCICTBIE KOHIIEHTPUPOBAHHOM
a30THOM KHCJIOTBI C MeAbl0 (BO3MOXKHO HCIOJb30BaHUE BUICOMATEPHUAIIOB),
U3y4YCHHE MOJeNeld KPHUCTAJUIMYECKUX peIEToK anmasza, rpadura, Qysiepena,
O3HaKOMJIEHHE C TPOILIECCOM aACOPOLMU PACTBOPEHHBIX BELIECTB aKTHBUPOBAHHBIM
yraéM M YCTPOMCTBOM MpOTHUBOras3a, MOJy4deHHe, COOMpaHue, pacro3HaBaHUE U
M3YYEHUE CBOMCTB YIJIEKMCIIOrO ra3a, IpPOBEICHHE KAueCTBEHHBIX pEaKIMil Ha
KapOOHAT M CUJIMKAT-MOHBI U M3YYCHHE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHHE C
MPOAYKIMEH CHUIMKATHOW MPOMBIIUICHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a1ad
o Teme «BaxkHeillve HeMeTaIbl U UX COEAMHEHUS.

MeTtaibl M X COeTMHEHHS

OO01as XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nonoxxenus B Ilepuogmyeckon cucrteme xummyeckux dineMeHToB JI. . Menneneesa
U cTpoeHuss aToMoB. CTpoeHre MeTauioB. MeTrajuimyeckasl CBA3b U METaNInYecKast
KpUCTAJTIMYECKasi pemeéTKka. ODIEKTPOXUMHUYECKHM psj HalpsHKEHWH METalIoB.
dusnyeckue M XUMHUYECKHE CBOMCTBa MeTawioB. OOmue crmocoObl MOTydeHus



MeTtauioB. [loHSTHE O KOpPpO3MHM METANIOB, OCHOBHBIE CIOCOOBI 3alUTHI UX OT
koppo3uu. CruiaBel (CTajgb, YyryH, JIOPATIOMUHUN, OpOH3a) W WX NPUMEHEHUE B
OBITY U TIPOMBIIIICHHOCTH.

[Ilenounsie MeTambl: mnojoxkeHue B Ilepuoanyeckoil cucreMe XUMHYECKHX
anemeHToB J[. M. MeHaeneeBa, CTpOCHME HX aTOMOB, HAXOXJEHUE B MPUPOJIE.
duznveckue U XMUMHYECKHUE CBOMCTBA (Ha mpuMmepe Hatpus W Kaimus). OKcuabl U
TUJPOKCUABI HATPUA U Kanus. [I[puMeHeHne MEeT0UYHbIX METAIVIOB U UX COCTUHEHUN.

[[lenoyno3eMenbHbIE  METAIbl MarHMd W KaJblMH:  IIOJIOXKEHHE B
Ilepnonnuecko cucreme xumMuueckux 3yeMeHToB 1. M. Menaeneesa, ctpoeHue ux
aTOMOB, HaxO0XJeHue B mpupoac. OU3NyYecKue U XUMUYECKUE CBOWCTBA MarHus W
Kayiblusl. Baxuelme coeTuHeHUsT KabIus (OKCHU, TUIPOKCU, coH). JKECTKOCTD
BOJIbI U CITOCOOBI €€ yCTpaHEHHUSI.

AsnroMuHUA: TIoNokeHue B llepnoanmyeckoil cUCTEME XMMHUYECKHUX 3JIEMEHTOB
J. W. MeHngeneeBa, CTpOCHHE aTOMa, HaxoXJIeHUE B Ipupoje. Dusndyeckue u
XUMHUYECKHE CBOMCTBA aatOMUHUA. AMQOTEpHBIC CBOWCTBA OKCHIA M THAPOKCHIA
AJTFOMUHUS.

Kenezo: nmonoxkenue B Ilepuoanueckoi cucreme XUMU4YECKUX 3yiementoB [I. 1.
MeneneeBa, CTpOEHHE aTOMa, HaXOXKACHUE B Iipupojie. Duznyecknue 1 XUMAYECKUE
cBoiicTBa xene3a. Oxcuipl, ruapokcunasl u conu kenesa (1) u xemeza (Ill), ux
COCTaB, CBOKMCTBA U MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ oOOpa3laMM METauloB M CIUIaBOB, HUX (DU3NYECKUMU
CBOMCTBaMU, U3yUCHHE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOYKHO MCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), OCOOEHHOCTEW B3aMMOJCHCTBUSL OKCHAA Kalbl[Usl U HATpUs C
BOJIOM (BO3MOXKHO HCIIOJIb30BAaHHE BUJIEOMATEPUATIOB), HCCIEIOBAHUE CBOMCTB
XKECTKOM BOJIBI, MpolIecca TOPEHUs Keje3a B KUCTOpoie (BO3MOXKHO MCIIOJIH30BAHUE
BHJICOMATEPHAIIOB), TMPU3HAKOB TMPOTEKAHUS KAYSCTBEHHBIX pEAKIMK Ha HOHBI:
MarHus, Kajablus, amoMuHus, uHka, skenesa () w xemesa (II), memu (1),
HaOJII0JICHHUE U ONHCAHKUE IIPOIISCCOB OKPAIIMBAHUS IIJJaMEHH MOHAMHU HATPHS, KaJIHS
W Kaiabliusd (BO3MOXKHO  HCIOJIB30BAaHHUE  BHJECOMATEPHATIOB), HCCJIEIOBaHUE
aM(OTEepHBIX CBOMCTB THAPOKCHIA AIIOMHHHS M THIPOKCHJA IIMHKA, PCIICHHE
AKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHeHIe MeTalIbl U KX COCTUHECHUS.

XuMHS M OKPYKAKOLIAA cpela

BemectBa u Marepuansl B TIOBCEIHEBHOM >KWM3HM 4YeEJOBEKa. be3omacHoe
HCIIOJb30BAaHME BEIIECTB M XUMUUYECKUX peakuuii B ObiTy. IlepBas momoiis mpu
XUMHUYECKUX 0KOTaxX U OTPABJICHUSAX.

XUMHUYECKOE 3arpsi3HEHHWE OKpYKarolleh cpenbl (mpeaeibHas I0mycTUMast
KoHIleHTpalrus BemiecTs, nanee — [[JIK). Pons XuMuu B pemIeHUH SKOJOTHYECKUX
poOJieM.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpas3IoB MaTepHAIOB (CTEKJIO, CIUTABBI METAJUIOB, MOJHUMEPHBIC
MaTepuabl).

Mesicnpeomemmnuwie céasu



Peanu3anus MeXnpenMETHbIX CBA3€H INpPU M3YYEHUHM XUMUUM B 9 Kiacce
OCYIIECTBJISICTCSl Yepe3 MCIOJIb30BaHNE KaK OOIHUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK Y MOHATHI, SBISIONINXCS CUCTEMHBIMU ISl OTIEJIBHBIX MIPEAMETOB €CTECTBEHHO-
HAay4YHOT'O IIUKJIA.

OO1iue ecTecTBEHHO-HAayuYHbIE MOHATHS: HayuyHbIM (hakT, TUnores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, KIacCHU(pUKALM, NEPUOJUYHOCTb, HAOIIOJIEHNUE,
AKCIIEPUMEHT, MOJICIMPOBAaHUE, U3MEPEHHUE, MOJIEIb, ABJICHHE, TAPHUKOBBIN 3P (DEKT,
TEXHOJIOTHSI, MATEPUAIIBI.

®duznka: Matepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIBI,
PaAMOAKTUBHOCT, MOJIEKYJIa, ANEKTPUYECKUI 3apsn, IPOBOJHUKH,
MOJIYITPOBOJIHUKH, AUJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHoOE
COCTOSIHME BELIECTBA, a3, pacTBOP, PacCTBOPUMOCTb, KPHUCTALUIMYECKAs PEIIETKA,
CIUIaBbl, (PU3MUECKUE BEITUUYNHBI, €IUHULIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO,
IJIaHETsI, 3B€3/1bl, ConHIE.

buonorust: ¢orocunTes, abixaHue, Ouochepa, 3KoCHUCTEMA, MHUHEpATbHbBIE
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TOPOJIbI, MOJIE3HBIE
MCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE  pe3yJbTaThl OCBOEHHUS MPOrPaMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHMsI JIOCTUTAIOTCS B XoJie OOy4eHHs XMMHH B €IMHCTBE Y4YeOHOW U
BOCIIUTATEIBHOW JEATEIbHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCHUMCKUMHU
COLMOKYJIBTYPHBIMM M JIyXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMU, NPHUHSATHIMU B
oOlecTBe TMpaBWjIaMd M HOPMaMu TIOBEJACHUS U CIOCOOCTBYIOT MpoleccaM
CaMOITO3HAaHUSI, CAMOPA3BUTHUSA U COLUATIM3AIIMN 00YUYaIOIINXCS.

JInuHOCTHBIE pe3yJIbTaThI OTpaXkaroT TOTOBHOCTh 00yyJarommxcs
PYKOBOJCTBOBATbCSI ~ CUCTEMOW  TMO3WUTHUBHBIX  I[IEHHOCTHBIX  OpUEHTAUUN U
pacIIMpeHue OMbITA IESITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOIIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAYYHOMY HACJEOUI0, [OHMMAaHWs 3HAYCHUS XHUMHUYECKOM HAayKu B IKU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(pOpMaIUE O
[IEPENOBBIX JOCTHMKEHUSAX M OTKPBITUAX MHPOBOM M OTEUYECTBEHHOM XHWMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUSI:

IMPEIACTABIEHUS] O COLHAIBHBIX HOpMax H MPaBUJIAX MEXKIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHO-UCCIE0BATENbCKOM, TBOPUECKOW U IPYTUX BHJIAX JNEATEIbHOCTH,
FOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW JESATEIbHOCTH TMPU BBIOJHEHUHU
y4eOHBIX, TMO3HABATEJIBHBIX 3aJ]a4, BBINOJHEHUH XHUMHUYECKHX JKCICPUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOTIOHUMAHUIO ¥ B3aUMOIIOMOIIIH
B IIpoIlecce ITOM y4eOHOM JesATeTbHOCTU, TOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHUE U
MOCTYINKHA CBOMX TOBAPHUIIEH C MO3UIIMMA HPABCTBEHHBIX W MPABOBBIX HOPM C YUETOM
OCO3HaHUs MOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKNE TPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKHU U COCTABISIOLIUE
OCHOBY JUIsl TTIOHUMAaHUSl CYIIHOCTA HAay4YHOW KapTHHBI MHpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
NPUPOJHOM CPENOM, O POJIM XMMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHBIC MOTHBBI, HANPABICHHBIE HA TOJIYyYEHUE HOBBIX 3HAHUN IO
XUMUH, HEOOXOJIUMBbIC sl OOBSICHEHUS HAOII0JaeMbIX MPOLIECCOB U SBJICHUH,
MO3HABaTEbHON, HMH(POPMAIMOHHONW W YHUTATEIbCKON KYJbTYphl, B TOM YHCJE
HABBIKOB  CaMOCTOATENBHOM paboThl ¢ y4yeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATYpPOM, JIOCTYNHBIMA TEXHUYECKUMU CpPEICTBaMH  MH(GOPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOyYeHHWIO W TIO3HAHUIO, JHO003HATEIHLHOCTh, TOTOBHOCTH W
CIIOCOOHOCTH K CaM000pa30BaHUI0, MPOSKTHOW M UCCIIEIOBATEILCKON IEATeITLHOCTH,
K OCO3HAaHHOMY BBIOOpPY HAIPaBICHHOCTH U YPOBHS O0YUYEHUS B JaTbHEHUIIIEM;



4) popmMupoBaHHs KYJIbTYPHI 310POBbSI:

OCO3HaHHE LEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KW3HM, OCO3HAHHME TMOCJEICTBUA M HENPUSITHE
BpEAHBIX  MpUBbIYEK  (YMOTpeOJIEHUsT ~ alKoroJig, HAPKOTUKOB,  KypEHHS),
HEOOXOIUMOCTH  COONIOZIEHUS MpaBwil  Oe30mMacHOCTU Tpu  oOpamieHuu ¢
XUMUYECKUMHU BEIIECTBAMHU B OBITY U peaIbHOW KU3HH;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K NPAKTUYECKOMY H3Y4YEHHUIO Npodeccuid U Tpyda pa3InyHOro poja,
YBaXXEHUE K TPYAY U pe3yjibTaTaM TPYAOBOM JEIATEILHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUN TI0 XUMHUHU, OCO3HAHHBIN BHIOOP MHIUBUAYATHHOU
TPAEKTOPUHM NPOJOJDKEHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHMMHH, OOLIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCHEIIHOW
MpO(PECCUOHAIBHON JIEATEIbHOCTH U Pa3BUTUA HEOOXOIUMBIX YMEHUM, TOTOBHOCTh
a/JIalTUPOBATHCA B MPO(ECCUOHATIBHOM Ccperie;

6) IK0JIOrHYECKOr0 BOCIIMTAHHSA:

HKOJIOTMYECKHU 1LI€TIECO00pa3HOE OTHOILIEHUE K MPUPOJE KAK MCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHMS, ITOHMMAHWE L[IEHHOCTU 3J0pOBOTO U
Oe3omacHOro o0pasza JKM3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
¢u3NyecKOMy M TICUXHYECKOMY 3[0POBBIO, OCO3HAHME LIEHHOCTH COOJIIO/ICHUs
IpaBuJl 0€30MaCHOTrO MOBEIECHUS MPU paboTe C BEUIECTBAMH, a TaKK€ B CUTYallUsX,
YTPOXKAKOUIUX 310POBBIO U )KU3HU JOJEH;

CIIOCOOHOCTH TMPUMEHATHh 3HAHUS, IMOJIYy4YaeMble MPU M3YYEHUH XUMUH, IJIs
peleHns 3a1a4, CBA3AHHBIX C OKPYKAIOLIEH MPUPOIHOW CPENOM, IS MOBBILICHUS
YPOBHSI ~ DKOJIOTMUECKOM  KYyJbTYypbl, OCO3HaHMS  TJIOOAJIBHOIO  Xapakrepa
HKOJOTUYECKUX NpOoOJeM M MyTed HX PELICHUS TOCPEACTBOM METOJOB XHMHH,
HKOJOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJACTBOBAThCS MM B II03HABATEILHOM,
KOMMYHHMKATUBHOW ¥ COLMAJIBHOM ITPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeIMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAUUMbIE IS
(dbopMUpOBaHUS MUPOBO33pEHUSI OOIIEHAYyYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIIMII,
runore3a, (akT, cucTeMa, MpoLecC, OHKCIEPUMEHT U JPYyroe.), KOTOphIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYE€OHBIX MpeAMETax U IO3BOJSIOT Ha
OCHOBE 3HAHMH M3 ITHX MpPeIAMETOB (HOPMHPOBATH NPEICTABICHHUE O MEIOCTHOU
HAay4YHOW KapTHHE MUpa, U YHUBEpCaIbHbIe Y4YeOHbIE NEUCTBUS (ITO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYJIATHBHBIE), KOTOpble oOecrneyuBaloT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOM
NS TETBHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS

Ba3oBble Jijornyeckue AeicTBHA:

YMEHUS MCHOJb30BaTh MNPUEMBI JIOTMYECKOTO MBIIUIEHUS TPH OCBOCHHHU
3HAHWI: pPAaCKpbIBATh CMBICA XMMHUYECKHX IOHSATHUH (BBIIEIATh UX XapaKTEpHbIC
MIPU3HAKU, YCTAHABJIMBATh B3aWMOCBSI3b C APYIMMH MOHSATHUSIMH), HCIOJb30BaTh
NOHATUS Ui OOBSCHEHUS OTAENbHBIX ()AaKTOB WM SBJICHUH, BHIOMpPATh OCHOBAHUS U



KpUTEPUHU ISl KIACCHU(UKAIIMN XUMHUYECKUX BEIIECTB U XUMUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYUHHO-CIICJICTBEHHBIEC CBSI3U MEXKAY OOBEKTaMU H3Y4CHHUS,
CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTHBHBIC, IE€IyKTUBHbBIC, MO AHAJIOTHUH),
JIeNaTh BBIBOJIbI U 3aKITIOYEHUS;

yMEHUE TMPUMEHATh B TMPOIECCE I[IO3HAHUS TOHATHS (NpEAMETHBIE W
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOJIb3YEMbIE B XHUMMUH,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHUHU MOJEJIbHbIE MPEICTABICHUS —
XUMHUYECKANA 3HAK (CHMBOJ JJIEMEHTAa), XUMHUYeckas (opMmyra U ypaBHEHHE
XUMUYECKON peakuud — NPH PELICHUH Y4eOHO-IIO3HABATENBHBIX 3a/1ad, ¢ YYETOM
TUX MOJEIBHBIX NPEICTABICHUN BBIABIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC
MPU3HAKK M3Y4a€MbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIHil,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH,  IPUYUHHO-CJIEICTBEHHBbIE  CBA3U WU
MPOTUBOPEYHS B U3YHUAEMBIX MPOLECCAX U SIBICHUSIX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHUE HCIIOIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KadyeCTBE WHCTPYMEHTA
MO3HAHMS, a TAaK)KE B KaYECTBE OCHOBBI i1 (DOPMHUPOBAHUS TMIIOTE3bI MO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHI;

npuoOpeTeHne OmbiTa MO IUIAHMPOBAHUIO, OpraHMU3allMM W TMPOBEACHUIO
YUYEHHYECKUX OKCIIEpUMEHTOB, YyMEHHE HaOmogaTh 3a XOJOM  Ipolecca,
CaMOCTOSTENILHO TPOTHO3UPOBATh €ro pe3yibTar, (popMynupoBaTh O0OOOIICHUS U
BBIBOJIbI IO pe3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUYET O
MpoJieJIaHHOM padore.

Pabora ¢ unpopmaumeii:

YyMEHUE BbIOMpaTh, AaHAIU3UPOBaTh W HHTEPIPETHPOBATH HHPOPMALIUIO
pa3IMYHBIX BUAOB M (DOPM MPEACTABICHUS, MOIYYaE€MYI0 W3 Pa3HbIX MCTOYHUKOB
(HayyHO-TIONYJISIpHAS JIUTEpATypa XUMHUYECKOTO COJEP KaHMsI, CIPABOYHBIE MTOCOOUS,
pecypcebl HTEpHETA), KPUTUUECKH OLEHUBATH NPOTUBOPEUYHMBYIO U HEIOCTOBEPHYIO
uH(dOpMaIHIO;

YMEHHE NPUMEHSATh Pa3IUYHbIE METOJbl M 3alpochl MpPH TOUCKE M OTOOpe
uHDOpMAIMU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX ISl BBITIOJHCHUS
y4eOHBIX M MO3HABATEIbHBIX 3aJ7]a4 OMPEAC]IEHHOrO THUIAa, TPUOOpPETEHHE OIbITa B
o0JacTH  WCTONB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOU AKTUBHOTO HCIIOJIb30BaHUSl PA3JIMUHBIX MOHCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTHUMalbHYIO (OpMy TpeacTaBieHus MHoOpManuu u
WUTIOCTPUPOBATh pEIIaeMble 33Jauyd  HECIOXXKHBIMA CXE€MaMH, JuarpaMMmami,
apyrumu popmamu rpaduKu U UX KOMOUHAIUSIMU;

yMEHUE HCMOJb30BaTh M  aHAaIU3UpOBaTh B  Ipolecce ydyeOHOU
MCCJIEI0BATENIbCKOM NIeSITEIbBHOCTH WMH(OPMALMI0O O BIUSHUM HPOMBIIUIEHHOCTH,
CEJIbCKOTO X035UCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIEH MPUPOTHOM CpEIb.

KoMMyHHKaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe NeiCTBUS:

YMEHHS 3aJ1aBaTh BOIMPOCHI (B XOJ€ Auanora u (WiM) IUCKYCCUHU) IO CYIIECTBY
oOcykmaemoii  Tembl, (OPMYJIUPOBaTh CBOM NPEIIOKEHHS  OTHOCHUTEIBHO
BBIIIOJIHEHHUS NIPEUIOKEHHON 3a1a4H;



YMEHUS NPEACTABIISTh IMOJYYEHHBIE PE3YIbTATHI IO3HABATEIBHON AEATEIIbHOCTU
B YCTHBIX U MUCBMEHHBIX TEKCTAX; JIE€JIaTh MPE3CHTALIMIO PE3YJIbTATOB BBIOJIHEHUS
XUMHUYECKOTO JKCIepuMeHTa (J1abopaTOpHOro OmbITa, JabOpaTOpHOM paboThl 1O
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHUSI y4eOHOro COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MIO3HABATEJIbHOM U HCCIIEIOBATEIIBCKON NEATEIbHOCTH MPU PEIICHUH BO3HUKAOIIUX
npobieM Ha OCHOBE Yyuéra OOIIMX MHTEPECOB U COTJIACOBAHUS MO3ULIUN
(oOcyxeHrs, 0OMEH MHEHUSMH, «MO3TOBBIC IMITYPMBD», KOOPAHHAINS COBMECTHBIX
NEUCTBUH, OMpEe/IeSICHNEe KPUTEPUEB MO OILEHKE KaueCTBa BBIMOJHEHHOW pabOThI U
IpyTHE).

PeryasiTuBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

YMEHHUE CAMOCTOSITEJIBHO OINPEACNATh LEIH JESITEIbHOCTH, IUIAHUPOBATH,
OCYILIECTBIISITh, KOHTPOJUPOBATH U TPU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOIO
NesITebHOCTh, BbIOMpaTh Hanbosee 3(hPeKTUBHBIE CIOCOOBI pelieHUsT YYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJIATh WJIM KOPPEKTHUPOBATh
MPEUIOKEHHBIM  aNrOpUTM JEHCTBUM MPHU BBINOJHEHUH 33aJaHUN C  YYETOM
MOJIyYeHHUS] HOBBIX 3HAHUM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBUE IIOJYYEHHOI'O pe3yJibTaTa 3asBIICHHOM LEIU, YMEHUE
HCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE1JIaracMbl€ B YCIIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX ~pe3yJbTaTOB IO OCBOCHHMIO  00S3aTEIBHOrO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢eaepanbHON padoyeil mporpamMmmoi,
BBIJICTISIFOT: OCBOCHHBIE OOYYAIOUIMMHCS HAy4HbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBUl, cienupuyeckue i NpeaMeTHON 00aacTu « XUMUS», BUJbI 1€ TEILHOCTH
M0 TMOJYyYECHWI0O HOBOTO 3HAHUS, €ro WHTEpOpeTaluy, OpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUsIX.

K koHiy oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICII OCHOBHBIX XHUMHUYECKUX TOHSATHUI: aTOM, MOJIEKYJa,
XUMUYECKUHN 3JIEMEHT, MTPOCTOE BEUIECTBO, CIO0KHOE BEIIECTBO, CMECh (OJITHOPOIHAS
MU HEOJHOPOJIHAS), BAJEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs W MOJEKYJSpHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0JS XHUMHAYECKOIO
AJIEeMEHTa B COCIMHEHHUM, MOJISPHBIA OOBEM, OKCHI, KHCJIOTa, OCHOBAaHHUE, COJb,
ANEKTPOOTPULIATENBHOCT, CTETEHb OKHCJICHUS, XUMHUYECKass  peaxius,
KJIacCu(UKaIMs PEeaKlHil: peakiuu COCIUHCHUS, PEaKIMU Pa3JIOKEHUs, PEaKIUU
3aMelIeHus], peakiuu OOMeHa, HK30- U DHIOTEPMHUYECKHE PEaKIMH, TEeII0BOMN
addekT peakumu, SAPO aToma, IJICKTPOHHBIN CJIOM aroMa, aTroMHasi OpOUTaIb,
pagdyc atoma, XMMHUYECKas CBA3b, MOJISIpHAS W HEMOJApHAash KOBAJICHTHAs CBSI3b,
MOHHAs CBSI3b, UOH, KATHMOH, aHUOH, PaCTBOP, MAaccoBasi J10Ji BellecTBa (IIPOLIEHTHAs
KOHLIEHTpaLus) B pacTBOPE;

 WUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX MOHSITUN U MPUMEHSIThH
AT MOHATHUSI IPU ONKUCAHUU BEILIECTB U UX MPEBPAIICHU;



¢ ICTIOJIH30BaTh XMMHUYECKYI0 CUMBOJIMKY JJIsi COCTAaBICHHS (POPMYI BELIECTB U
YPAaBHCHUN XUMHUYECKUX PEAKIIUN;

e ONIPEACNSATh BAJICHTHOCTh ATOMOB JJEMEHTOB B OHHAPHBIX COCIUHEHUSX,
CTENEHb OKHUCIEHUSI DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MPUHAJICKHOCTD
BELIECTB K OMpPENeNEHHOMY KJIAcCy COEIMHEHHM 1o (opmyiaM, BHJ XUMHYECKON
CBS3U (KOBaJICHTHAs! U MIOHHASA) B HEOPTaHUYECKUX COCTUHECHUSIX;

epackpbiBaTh cmbica Ilepuommnueckoro 3akona JI. U. Menaeneesa:
JNEMOHCTPUPOBATh NMOHUMAHUE NEPUOJAUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKUX
JJIEMEHTOB OT WX NOJIOKEHHs B llepmonnueckod cucreme, 3aKOHOB COXPAaHEHMS
MacChbl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPDHOIO YYEHHMs, 3aKOHa
ABoraapo;

¢ ONKMCHIBATh U XapaKTEpU30BaTh TabnHuHyto popmy Ilepuoandeckoil cucTemsl
XUMUYECKUX 3JIEMEHTOB: pa3iinyaTh MOHATHS «rJ1aBHAas moArpymnma (A-rpymnma)» u
«moboynass noarpynna (b-rpymma)», Manbsle u OoJsiblIME NEPUOABI, COOTHOCHUTH
0003Ha4YeHHUs, KOTOpble UMEIOTCs B Tabiuie «llepuonnyeckas cucreMa XUMHYECKUX
anemeHTOB /. V1. MeHaeneeBa» ¢ YMCIOBBIMU XapAaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB U 3apsj sjapa, oOllee YHUCIO 3JIEKTPOHOB U
pacrpeeNIiCHUe UX IO AJICKTPOHHBIM CIIOSIM);

e KJIaCCU(DULIUPOBATh XUMHUYECKHE DJIEMEHThl, HEOPraHMYECKHUE BEILECTBa,
XUMHUYECKHE peakuuu (10 YUCIYy U COCTaBY YyYacTBYIOIIMX B PEAKLMU BEIIECTB, IO
TernoBoMy 3hdexTy);

e XapaKTepu30oBaTh (OMHUCHIBATh) OOIIME XUMUYECKHE CBOMCTBa BEIIECTB
pPa3IMYHBIX  KJIACCOB, IIOATBEpPXKIAs ONHMCAHHE NPUMEpPAMH  MOJEKYJSPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e IPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX Kady€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAaHUS XUMHUYECKUX MPEBPAIICHUNA B Pa3IMYHBIX
YCIIOBHSIX;

* BBIUNCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa 10 POpMyJie COETUHEHUS, MACCOBYIO JTOJIIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pPEAKLUY;

 IPUMEHSTh OCHOBHBIE ONEPALMH MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CHUHTE3, CpaBHEHHE, O0OOIICHHE, CHCTEMAaTH3aIliI0, KIaCCHU(DHMKAIINIO, BHISIBIICHHEC
IIPUYHHHO--CJIEICTBEHHBIX CBS3€W — JIJIS1 M3yUYEHHsI CBOWCTB BEIIECTB U XMMHYECKUX
peakiiii, eCTeCTBEHHO-HAay4YHble METOJbl MO3HAHUS — HaONIOAEHUE, N3MEpEHUE,
MOJEJIUPOBAHUE, IKCIIEPUMEHT (PEaIbHbIM U MBICJICHHBIN );

e CJIEIOBATh MPaBWJIAM MOJIb30BAHUSI XMUMHUYECKOW MOCYN0N U 1abopaTOpHBIM
o0opy0BaHUEM, a TaK)Ke MpaBujiaM OOpalieHusl C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKIUSIMA 10 BBINOJHEHUIO JA0OPATOPHBIX XHWMHYECKHX OIBITOB  TIO
MOJIYYCHUI0O M COOMpaHUI0 Ta3000pa3HbIX BEIIECTB (BOJOPOJAa U KUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OINpPEAEIEHHOM MAacCOBOM J0JIEM PaCTBOPEHHOIO
BEIIECTBA, IUIAHUPOBAaTh W  IPOBOJUTh XHMHUYECKHE  OKCIHEPUMEHTHI  IIO
pPacno3HaBAHHUIO PACTBOPOB LIENOYEN M KHUCIOT C MOMOLIBIO MHIUKATOPOB (JIAKMYC,
benondranent, METUIOPAHK U IPYTHE).



K koniy oOyuenus B 9 kjacce mpeaMeTHBIE Pe3yibTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: XUMUYECKHI DJIEMEHT,
aToOM, MOJIEKYyJla, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIEHUSA, XUMUYECKasl peakius,
XUMHUYECKasl CBSA3b, TEIJIOBOM AP (HEKT peakinu, MOJb, MOJSIPHBIM 00BEM, pacTBOD,
AIEKTPOJIUTHL, HEIJIEKTPOIUTHI, JIEKTPOJIUTHYECKAS JUCCOLUALINS, PEAKIIUA HOHHOTO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOE paBHOBecHE, oOpaTHUMble M HEOOpaTUMBbIC
peakuuu, OKHUCJIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, OKHUCJIUTEIb,
BOCCTAaHOBUTENb, OKHCIIEHHE W BOCCTAHOBJICHHE, aJUIOTPONHs, aM(OTEpHOCTD,
XUMUYECKasi CBs3b (KOBaJEHTHas, WOHHAs, MeETaJUIMYecKas), KpUCTaUInyecKas
pemeéTKa, KOppo3usi METAIIOB, CILUIABBI, CKOPOCTh XMMHUYECKON PEaKlnU, IPEIeIbHO
nonycrumas konnentpauus [1JIK Bemecrsa;

 WUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX TOHSATUN U MPUMEHSThH
ATU MOHATHS IPU ONKUCAHUY BEILIECTB U UX MPEBPAILICHU;

* ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJII COCTaBJICHUSI (hOpMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

* ONIPEACIIATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB B
COCIMHEHMSX Pa3JU4YHOIO COCTaBa, NPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCYy COCNMHEHMM Mo (GopMysiaM, BUJ XUMHUYECKOU CBSI3HM (KOBaJCHTHAs, HOHHAs,
METaJuIMuecKasi) B HEOPTraHWYECKUX COEIMHEHMSX, 3apsA]l MOHA MO XUMHYECKOU
(bopmye, xapakTep cpelibl B BOJHBIX PAaCTBOPaxX HEOPraHUYECKUX COEAMHEHUH, TUII
KPUCTAJUIMYECKOW PEIIETKU KOHKPETHOTO BEIIECTBA;

epackpbiBaTh cMbic I[lepuonnueckoro 3akonHa JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAHUE: OMNHUCHIBATH W XAPAKTEPU30BaTh TAOIMYHYIO
dopmy Ileproguueckoil cHUCTEMbl XUMHUYECKHUX BJIEMEHTOB: pa3jinyaTh MOHSATHUSA
«rnaBHas noarpynmna (A-rpymnmna)» u «nobouynas noarpynna (b-rpymma)y», mansie u
00JIbILIKE TEPUOJIBI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B MEPUOINUYECKON
Ta0nuIe, C YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XHMHUYECKHUX
AJIEMEHTOB (COCTaB U 3aps]l Aapa, 001ee YUCIIO JIEKTPOHOB U PaCHpEIeNICHNE UX TI0
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB
AJIEMEHTOB U MX COEJUMHEHMI B MpeJenax MalablX MEPUOJOB U TJIABHBIX MOJTPYIIN C
YYETOM CTPOECHUS UX ATOMOB;

e KJJaCCU(UUUPOBATh XUMHUYECKHUE DJIEMEHThI, HEOpraHMYEeCKHUE BEIleCTBa,
XUMHUYECKUE PeaklMu (10 YUCIY U COCTaBYy YYACTBYIOIIMX B PEaKLMU BEIIECTB, IO
TerioBoMy G (PeKTy, 0 UBMEHEHHUIO CTENIEHEW OKUCIICHUS XUMUUECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMUCHIBaTh) OOHIME U cHeUPUUYECKUEe XUMUYECKUE
CBOMCTBAa MPOCTBIX W CIOXHBIX BEUIECTB, IMOATBEP)KAas OMUCAHUE MpUMEpaMU
MOJIEKYJISIPHBIX Y HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

 COCTaBJIATh YPABHEHHUSI AJIEKTPOIUTUUECKON JUCCOLMALIMK KUCIIOT, IIEJI0UEn 1
COJIeH, TIOJTHBIE U COKpANIEHHBIE YPAaBHEHUS peaklUUid MOHHOTO OOMEHa, ypaBHEHUS
peakuuii, MOATBEPKIAOIIMX CYLIECTBOBAHUE TI'E€HETUYECKOM CBSI3U  MEXKIY
BEILECTBAMH PA3JIMYHBIX KIJIACCOB;



e paCKpbIBaTh  CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakUui
IIOCPEICTBOM COCTABJIEHMSI 3JIEKTPOHHOTO OaaHca ATUX PEaKIIUii;

« IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHUS,
BO3MOKHOCTH IIPOTEKAHNUS XUMUUECKHUX IPEBPAICHUN B Pa3IMUHbIX YCIOBUSIX;

 BBIYUCIIATh OTHOCUTENIBHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MacChbl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA 10 (pOpMysie COEIUHEHUSI, MACCOBYIO JOJIIO
BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUUYECKOH peakluu;

e COOIOAATh IpaBUiIa IOJIB30BAHUS XMMHUYECKOM IMOCyaod M j1abopaTOpHBIM
o0OpyZ0BaHHEM, a TaKXKe MpaBuiia OOpAIlEeHUs C BEIECTBAMH B COOTBETCTBHUU C
UHCTPYKUUSMU IO BBIIOJHEHUIO JaOOPATOPHBIX XUMHUYECKHX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKA U YTIEKHUCIIOTO Ta3a);

 IPOBOJIUTH PEAKIIUHU, MOATBEPIKIAIONINE KAueCTBEHHBI COCTaB Pa3IUYHBIX
BEIIECTB: pPACMO3HABaTh OMBITHBIM IMyTEM XJIOPUI-, OpOMUA-, MOAHI-, KapOOHAT-,
dochar-, cumukar-, cynabdar-, THAPOKCHA-UOHBI, KaTHOHbl aMMOHHS U HOHBI
M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

e IPUMEHATh OCHOBHBIC ONEpPALMU MBICIUTEIBHONW NEATEIbHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIEeHNEe, CHCTEeMAaTHU3allui0, BBIABICHUE MPUUYMHHO-
CJIEICTBEHHBIX CBSI3€H — JJIsl U3y4YEHUS! CBOMCTB BEIIECTB U XUMHUYECKHX PEaKIIMM,
€CTECTBEHHO-HAY4YHbIE ~ METOJbl  NO3HaHUs —  HaOJIOJeHHe, HU3MEpEeHHe,
MOJEIIUPOBAHUE, SKCIEPUMEHT (peaibHbIA U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE 8 KJIACC

KoauuecTBO 4acoB

HaumenoBanue pa3aesioB u

DJleKTpoHHbIe (LM (ppoBbIE)

Ne n/n TeM MPOrpaMmbl Bcero Kontpoabnsie IipaxTiieckne o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoTshI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUS
Xumuss — BakHas 00acTh
11 €CTECTBO3HAHUS nog 0 bubnuoreka 1HOK
' MPAKTUYECKON JIESITEIBbHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
19 BemectBa ® = XHMHYECKUE 15 1 Bubnuoreka 1HOK
' peakiu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB

21 Boznyx. Kucnopon. Ilonsitue 6 0 Bubnuoreka IHOK
' 00 okcugax https://m.edso00.ru/7f41837c

29 Bogopon. [Tonstue o g 0 bubnuotexa HOK
' KHCIOTaX U COJISIX https://m.edsoo.ru/7f41837c

23 Boga. PactBopsl. [lonsitue 06 5 1 bubmanoreka IHOK
' OCHOBaHHUIX https://m.edsoo.ru/7f41837c

24 OcHOBHBIE KIacehl 44 1 bubmnoreka IHOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c

Hroro no paszneny 30

Paznen 3. Ilepuoauyveckuii 3aKoH u

Hepno;mqeacaﬂ CUCTEMA XUMHUYECKHUX IJIEMECHTOB JI. n.

Xumuueckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

MenaeneeBa. CTpOCHI/Ie aToOMoOB.

[lepuonnueckuii  3aKOH U
Ilepuoguueckas CHUCTEMA
3.1 XI/H\I/)H/IqleICKHx snementoB J[. M. 7 0 bubmorexa HOK
' o https://m.edso0.ru/7f41837¢c
Menneneena. Crpoenune
aroMma
3.2 XumMmudeckas CBSI3b. 8 1 bubnuoreka 1HOK



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

https://m.edsoo.ru/7f41837¢c

OXuCINTEIIHFHO-
BOCCTAaHOBUTEIIbHBIC PEAKIIHH
Bubmnoreka 1HOK
Wroro no pazneny 15 https://m.edsoo.ru/7f41837c
bubnuoreka LHOK
Pe3epBHOE Bpems 3 0 0 https://m.edso0.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68 4 5



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

9 KVIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM Kontpo e Tpaktmueckue JaekTpoHHbIe (HU(pPOBHIE)
n/n MPOrpamMMbI HTPOJILHEBL THHCCKH o0pa3oBaTe/ibHbIE PECYPCHI
porp Beero padoTshI padoTsbI P PEeyP
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpeHUe U yrirydiieHne 3HAHUH OCHOBHBIX 5 1 bubnuoTeka HOK
' paszesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE ~ 3aKOHOMEPHOCTH  XUMHYECKHX 4 0 bubnnoreka HOK
' peaxuui https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS auccounaums. o 1 bubnuoteka HOK
' XHMMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 O6mas XapaKTEePUCTHKA XHMHUECKHX | 4 0 bubnuoreka HOK
' snemeHnToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
e tox
' PYIIIBL. p https://m.edsoo.ru/7f41a636
COETMHEHUS
Ob6mas XapaKTepUCTHKA XUMHUYECKHIX
bubnuorexa HOK
2.3 aneMeHToB VA-rpynnel. A3or, ¢pocop u ux 7 0 https://m.eds00.ru/7f41a636
COETMHEHUS
24 mewenton IVAcrpyhies, Sracponn spevauni 8 ) BuGmiorerca LIOK
' PYIIIBL. PO KP https://m.edsoo.ru/7f41a636
1 UX COCTUHEHUS
Hroro 1o pasnery 25
Pa3zpnen 3. Merayuibl M UX COEIMHEHHS
. bubnnoreka IIOK
3.1 Obmpae croiicTBa MeTaNIOB 4 0 https://m.edsoo.ru/7f41a636
N bubnuorexa 1HOK
3.2 Baxkueiiire MeTamibl U UX COSIUHEHUS 16 1 https://m.eds00.ru/7f41a636



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

Uroro no pazgeny

20

Pa3znea 4. Xumus 4 OKpysKamomas cpeaa

4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 bubmiorexa HOK
https://m.edso0.ru/7f41a636

Hroro mo pazueny 3

PezepBHOE BpeMms 3 buGnuorexa HOK
https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME 68



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

KAJIEHAAPHO-TEMATHYECKOE IIVTIAHUPOBAHMUE 8 KJIACC

KoaunuecTBO 4acoB

HMarta DJIeKTPOHHbIE
Ne H3yUYeHHUs ndposbIie
/i Tema ypoka Beero Konrtpoabubie IIpakTuueckue y oﬁp::s Oql;I;T eIIbHBIE
padoThI padoThI Mo | paxt pecypes
ILUIAHY

1 [Ipenmer xumuu. Ponap Xumuu B 1 0 0 Bubnuoreka LHOK
JKU3HM 4enoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c

2 [lomsiTne o0 MeTomax IIO3HAHUS B 1 0 0 bubnuorexa HOK
XUMUHU https://m.edsoo.ru/ff0d227e
[TpakTnueckass  pabora  Ne |

3 «[IpaBuna paboTel B 1abopaTtopuu u 1 0 1 bubnuoreka HOK
MIPUEMBI oOparieHus c https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM

4 YumcTele  BemecTBA U CMECH. 1 0 0 bubnnoreka IHOK
CriocoObI pa3zieneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas abora Ne 2

5 «lg)an[eneHHe CMe(};)eﬁ (Ha mpumepe 1 0 1 EH@_IHOTeKa HOK
OUHCTKH TTOBAPCHHOM COITH)» ttps://m.edsoo.ru/ff0d28c8

6 Aowsin Morekyh 1 |0 0 Pipsim sdson rufog2e6e

7 XUMHUYECKUE  DJIEMEHTHl.  3HAKU 1 0 0 bubnmoreka HOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie 1 cnoxHbIE BELlECTBA 1 0 0 Etlfggll;lr?l?gé{sio.ru 170 d]i(gcl;(

9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 0 0 Egggﬁﬁ:‘;{;mu 150 dIZ_EjCS)gf
3aKoH MOCTOSTHCTBA cocraBa

10 BEIECTB. XuMHUeckas ¢opmyIa. 1 0 0 bubnuoteka HOK
BaneHTHOCTH aTOMOB XHMHYECKHX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB

11 OtHocuTeNnbHAsT aTOMHas  Macca. 1 0 0 bubnunoreka HOK



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

12

OTHOCHUTEILHAS MOJICKYJISIpHAS
Macca

Macconas OIS XUMHYECKOTO
dJIEMEHTA B COEIMHEHUHU

https://m.edsoo.ru/ff0d323c

13

14

KomnnuectBo BEIECTBA. Mons.
Momnspnas macca

duznueckrue 1 XUMHYECKHE SIBICHUS.
XuUMHYECKask PeaKIus

15

16

17

18

19

20

[Ipu3Haku M yCIOBUSL TNPOTEKAHUS
XUMHYECKHUX PEaKUi

3aKOH COXPAaHEHHUS MAacChl BEIIECTB.
XHUMHUYECKUE YPABHEHUS

Breraucnenns  komaudecTBa, MacChl
BellleCTBA 1o YpaBHEHUSAM
XAMHYECKUX PEaKUi

Knaccudukanus XUMHYECKHX
peakuuii (CoeAMHEHUs, Pa3lIoKeHus,
3aMelleHus, ooMeHa)

M. B. JIoMOHOCOB — Yy4€HBIN-
sHiMKiIoneauct.  OOoOmeHue  u
crUcTeMaTU3alus 3HaHUI
KonTtponbnast pabora Nel mo Teme
«BemiecTBa U XUMHYECKUE PEAKITHID)

bubnuoreka LHOK
https://m.edsoo.ru/ff0d350c
Bbubnuorexa LHOK
https://m.edsoo.ru/ff0d5230
bubnuoreka LHOK
https://m.edsoo.ru/ff0d37fa
bubnuoreka HOK
https://m.edsoo.ru/ff0d3al6
bubnnoreka IHOK

https://m.edsoo.ru/ff0d3b88

bubnuoreka HOK
https://m.edsoo.ru/ff0d5708

bubnmoreka HOK
https://m.edsoo.ru/ff0d3f34

bubnmoreka HOK
https://m.edsoo.ru/ff0d40c4

bubnmoreka HOK
https://m.edsoo.ru/ff0d4290

21

22

Bo3gyx — cmecs razoB. CocrtaB
BOo3ayxa. Kucmopox — snemMeHT u
npocToe BemecTBo. O30H

dusznueckne " XUMHYECKHE
CBOWCTBAa  KHciopoAa  (peakiuu
okucieHus, ropenue). Ilonstue 06
OKCHJIaX

bubnuorexa HOK
https://m.edsoo.ru/ff0d448e

bubnnoreka [IOK
https://m.edsoo.ru/ff0d4614

23

CriocoObl  TIOMy4YeHHUsS] KHUCTIOpOJia B
71a00paTOpUM W TIPOMBIIICHHOCTH.

bubnnoreka HOK
https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

[IpumeHneHue kucaopoa

TennoBoir  3PheKT  XUMHUYECKOMN
peakuuu, TTOHSTHE 0

bubnuoreka LHOK

24 TEPMOXHMHUYECKOM yPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
U SHAOTEPMUYECKHUX PEaKIIMIX
To o (medTh, Yyro €TaH).
25 3%12;1{1(; i)ziﬂyg H;n(izolgbf e?o buGnnorexa HOK
’ https://m.edsoo.ru/ff0d4c4a
MpEA0TBPALCHUS
I1 3] Ne 3
2% dlonysemme | w cobupamme buGmorexa 10K
1 o P https://m.edsoo.ru/ff0d4ae2
KHCIJIOPO/Ia, U3YYEHHUE €T0 CBOMCTBY
27 Bomopon — »anemeHT M mpocroe bubnuoreka HOK
BelecTBO. HaxoxxaeHue B npupoje https://m.edsoo.ru/ff0d4dd0
D
28 cooiicrsa moropoma.  Tpmerene BuGmiorea 110K
Jloposa. P https://m.edsoo.ru/ff0d4dd0
BOJZIOpO/A
29 IToHsiTHE O KUCHOTAaX U COIIX Bubmioreka HOK
https://m.edsoo.ru/ff0d50d2
30 CrocoObl  MONy4YeHHs] BOJOpPOAA B bubnuoteka HOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
11 3] Ne 4
31 dlonyserme u cobupanne sotopona, buGmorexa  1IOK
yd N P Jlopoa, https://m.edsoo.ru/ff0d4f42
W3YyYEHUE €T0 CBONCTBY»
30 MounsipHblii  00b€M  razoB. 3aKoH bubnuoreka HOK
ABoraapo https://m.edsoo.ru/ff0d542e
B .
o | Do b e Busmorsa 110K
m .. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA HIIK 00BEMY
B .
| Do b Busmorss 10K
yp .. peakl . https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHBIX OTHOIIIEHHI ra30B
35 dusznyeckue u XUMHYECKHE bubnuoreka HOK



https://m.edsoo.ru/ff0d4790
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
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

CBOMCTBA BOJIBI

https://m.edsoo.ru/ff0d587a

CocraB ocHoBaHuii. llomarue 00

Bbubnuoreka LHOK

36 WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona KakK pacTBOPHUTEIIb.
37 Haceimmennsle ¥ HeHACHIIIEHHBIE Bubnuoreka LHOK
pactBopbl. MaccoBas 10J BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTnueckas padora Ne 5 o teme
38 «IIpuroToBiieHHME  PAcTBOPOB  C bubnuoreka HOK
onpenenéHHON  MaccoBOM  Jionew https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBAY»
39 Kontponbnast pabora Ne2 mo Teme bubnuoreka HOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcumpl: cocTtaB, Kiaccudukaus, bubnuoreka LHOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
| momeme s e ot T
’ https://m.edsoo.ru/ff0d664e
aM(OTEpPHBIX OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxarms, bubnuoteka HOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue u XxuMHUYecKue CBOMICTBa bubnuoreka HOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocraB, knaccudukamus, bubnuorexa HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHue U XUMUYECKUE CBOWCTBA bubnuoreka HOK
KHCIJIOT https://m.edsoo.ru/ffOdfee2
16 cnocodsn monyaeun  xmmote bumiorera LIOK
N ya ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padota Ne 6. Pemenne E6morexa 110K
47 AKCIIEPUMEHTATBHBIX 3a7ad M0 TeMe

«OCHOBHBIE KJIAaCCHI HCOPTraHNYICCKUX

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

COEIUHEHUI)

48

I'enernueckast CBS3b MEXITY
KJaccaMu HEOPTraHUYECKUX
COCIMHEHUN

bubnuoreka LHOK
https://m.edsoo.ru/00ad9a50

49

50

51

52

53

54

55

56

O000menne u  cucreMarh3alus
3HAHUU

KontponpHast padora Ne3 mo Teme
"OCHOBHBIE KJIaCChl HEOPIraHUYECKUX
coeqrueHuin”

[lepBbie MOMBITKH KJIacCU(pUKAIIUU
XUMHUYECKHX 3JIeMeHTOB. IloHsaTue o
rpynmnax CXOJIHbIX JIEMEHTOB

[Tepuoanueckuit 3aKOH H
[Iepnoanueckas cucrema
XUMHYECKHX djemeHToB JI. .
Menpaeneena

[Tepuoel, TpynIbl, MOATPYIIIBL

Crpoenue aroMoB. CocTaB aTOMHBIX
sanep. N3oTomsl

CtpoeHue »SJIEKTPOHHBIX 000J0UEK
aToMOB dJeMeHTOB [lepuonnyeckoii
cuctemsl J[. 1. Menaeneera

XapakTepucTuka XAMUYECKOr0
DJIEMCHTA II0 €ro IIOJIOKCHHUIO B
Ilepnonnueckorn cucreme . U.
MenpaeneeBa

Bbubnuorexa LHOK
https://m.edsoo.ru/00ad9ch2

Bbubnuorexa LHOK
https://m.edsoo.ru/00ad9ela

bubnnoreka IHOK
https://m.edsoo.ru/00ad9ffa

bubnuoreka HOK
https://m.edsoo.ru/00ada52c

bubnmoreka HOK
https://m.edsoo.ru/00ada52c
bubnmoreka HOK

https://m.edsoo.ru/00ada342

bubnuorexa LHOK
https://m.edsoo.ru/00ada6bc

bubnnoreka [IOK
https://m.edsoo.ru/00ada824

57

58

3nauenue Ilepumonuyeckoro 3akoHa
JUISL pa3BUTHSI HayKU M MpakTuku. /.
N. MenneneeB — y4€HbIi, Ie1aror u
rpaKAaHUH

ONEeKTPOOTPULIATEIBHOCTh ~ aTOMOB

bubnuorexa LHOK
https://m.edsoo.ru/00ada96e

bubnnorekxa LHOK



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

XUMHUYCCKHUX 3JICMCHTOB

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

59 HonHast XuMHu4uecKas CBs3b 1 Bubmioreka HOK
https://m.edsoo.ru/00adac34

60 KoBanentnas momnsipHasi Xxumuueckas 1 bubnuoTeka HOK
CBSI3b https://m.edsoo.ru/00adaab8

61 KoBanenTHas HemonspHas 4 bubnmnoreka HOK
XHUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bubnnoreka OK

62 Crenens, oxkucienis 1 https://m.edsoo.ru/00a£e28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnuoteka HOK
peaKuuu https://m.edso0.ru/00adb076
bubnnoreka OK

64 OKuCINTEIN U BOCCTAaHOBUTEIN 1 https://m.edsoo.ru /OOa;_lEO?G
B | Crpoce town. Xomamicomms | 1 bubmmorera 110K
CBS3Ey https://m.edsoo.ru/00adb486

66 PesepBHblit  ypok. OO600meHue u 1 bubmmoreka [HOK
CHCTEeMaTH3aIis 3HaHUU https://m.edsoo.ru/00adb33c

67 PesepBHbiil  ypok. OO000meHue u 1 bubnuoreka HOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?

68 PesepBHblit  ypok. OO600meHue u 1 bubmmoreka HOK
CHCTEeMaTH3aIis 3HaHUH https://m.edsoo.ru/ff0d61c6
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https://m.edsoo.ru/00adae28
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosaunuecTBo yacoB JlaTa
H3ydeHust DJICKTPOHHBIE
Nen/m | Tema ypoka B Kontpoabnbie IlpakTuueckue uugposBbIe
cero
padoTbI padoThbI Mo | qaxr o0pa3oBaTejibHbIE
nrany pecypchl
IIepunonnueckuit 3aKOH.

1 [Tepuonuueckas cucreMa 1 0 0 bubanoreka LHOK
XUMHYECKUX anemeHtoB [ . https://m.edsoo.ru/00adb59
Menneneesa

AKOHOMEPHOCTH B  H3MCHEHUU
3 N p bubnuoreka HOK

2 CBOMCTB XHMMHYECKHX OJJIEMCHTOB 1 0 0 https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOOB T '

3 Knaccudpukanus u HOMEHKIATypa 1 0 0 bubanoreka LHOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMHU4YeCKOW CBSI3M W THIIBI 1 0 0 bubnuoTeka HOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrponbHast pabora Nel mo Tteme

5 «IToBTOpenue u yriayOnaeHue 3HaAHUN 1 1 0
OCHOBHBIX  pa3leloB Kypca 8
KJ1accay

5 Knaccudukanus XMMHYECKHX 0 0 bubnuoreka HOK
peaKuuii Mo pa3JIMYHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[lonsATHE O CKOPOCTHM XUMHYECKOH

7 peakiuu. [Tonstue o romoreHHBIX U 1 0 0 ESSSE%T:;;O ru/00a dbLeISgl K
TeTEPOreHHBIX PEAKIIUAX T '

Ilonstue 0 XUMHYECKOM
paBHOBecHH. DaKTOPBI, BIUSIOIINE

8 Ha CKOPOCTh XMMHUECKOH peakiuu u | 1 0 0 ESSSJ_I/I//I;T:;;%O ru/00a dc];g: K
OJIOKEHHE XUMHYECKOIO T '
paBHOBECHS



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

Bbubnuorexa LHOK

? peakuuu https://m.edsoo.ru/00adcade
Teo DJIEKTPO €CKOM
10 ILI/ICE(I)/II;III/IaI_II/II/I C;IIHBEEICHTH:JI&(SLE Bubmorexa HOK
) https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHHUsI peaKIuit buGnnorexa HOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHCIOT H
12 OCHOBaHWHN B CBETE MPEACTABJICHUI bubnuoTeka HOK
00 AJIEKTPOJIUTHYECKON https://m.edsoo.ru/00add5d8
IUCCOLAIIAN
XHUMHUYECKHE CBOICTBA COJIEH B
13 CBeTe MpEeACTaBICHUI 00 bubmoreka LHOK
N https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUICCKON TUCCOITUAITTU
14 [TonsiTue o runponuse coneu bubnmorexa HOK
https://m.edsoo.ru/00add9d4
15 OO6oOuieHne W cuUcCTeMaTH3alMs bubmmoreka HOK
3HAaHUHU https://m.edsoo.ru/00addd12
IIpa ecKa abora Ne 1.
16 «II’)eLI;ITeI;I{[Ier - BKEHep:IMeHTaHBHBIX Bubmioreka HOK
https://m.edsoo.ru/00addbfa
3a/1a9»
K 5] Ne2
17 «SJIEIIZ;)H(I))JPII;:HEZCI?;: Iz(I)ccoHOHaTeIﬁIe Bubmioreka HOK
P A HHATLHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIHH B PACTBOPAX)»
OO0mast xapakTePUCTHKA TaIOT€HOB.
18 Xnﬁnqecxge CBgﬁCTBa Ha Ipumepe bubmmorexa HOK
https://m.edsoo.ru/00addfe2
XJIopa
Xnopoogopoa. ColsgHas KHCIOTa,
19 XHMquCIiIHS f:[BOﬁCTBa MOJTyuyeHue bubmmorexa HOK
> ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [IpakTuyeckas padora Ne 2 o teme bubnuoreka HOK

«[lTonmyyeHne CONSTHOM  KHCIJOTHI,

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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
https://m.edsoo.ru/00ade348

U3y4yeHue e€ CBOMCTB»

Brrancnenus 10 YpaBHCHUAM

bubnuoreka LHOK

21 XUMHIHCCKUX PCAKLIHH, CCLA ONMH 13 https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO0mas xapakTepuCTHKa 3JIEMEHTOB bubnmoreka HOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnoTpoIHbIe MOAU(DUKAIIIHN CEPHI.
Haxoxnenue cepsl 1 €€ coeAMHEHUI bubnmnoreka HOK
23 . .
B Ipupoge. XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBogopo, CTpOEHHE,
24 @Hgnqefmge : U XI/IMI/I;)IIGCKI/IG bubmmorexa HOK
. https://m.edso0o.ru/00ade802
CBOICTBa
Oxcunel cepnl. CepHast KHUCJIOTA,
25 (1)I/I3I/IIIIIGCKI/IGP u b XUMUYECKHE Bubmiorexa HOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XHWMHMYECKUE pEaKIUM, JIeKaIUe B
OCHOBE TPOMBIIUIEHHOr0 Ccrocoda
MOJIy4EHUs cepHOI KHCIIOTBHI. bubnuoreka HOK
26 :
XHUMHUUECKOE 3arpsAA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Kalolle Cpeabl COCTMHEHUSIMU
cepbl
7 Beruucnenue MAacCOBOM JIOJTH bubnmoreka HOK
BBIX0/1a ITPOIYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepUCTHKA AJIEMEHTOB
28 VA-rpynnsl. A30T, paclpoCTpaHeHue bubnuoreka HOK
B IpHUPOIE, ¢busznueckue  H https://m.edsoo.ru/00adeea6
XHUMUYECKHE CBOWCTBA
AMMuak,  ero U3UUYECKHE U
29 XUMUYECKUE CBOﬁCT(Ea MOJTyICHUE U bubmnorexa HOK
’ yi https://m.eds00.ru/00adf004
IpUMEHEHHE
30 [IpakTuyeckas padora Ne 3 mo teme bubmiorexa HOK

https://m.edsoo.ru/00adf180



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

«Ilonyyenne amMmuaka, HU3y4YECHHUE
€r0 CBOICTB»

A3oTHas KUCIOTa, e (PU3nIecKue u

bubnuoreka LHOK

31 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB M COJIEH
aMMOHHUS B KAa4eCTBE MHUHEPAJIbHBIX
32 00peHuit XI/II\/FI/I‘ICCKOG Bubmiorexa HOK
YAOOPCHHH. v https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOMIeH cpebl
COEIUHEHHSIMU a30Ta
dochop. Oxcu ochopa (V) u
33 (1)00(%)0 pHasI KI/ICJIIIOT%,) (1)(11)/13Ip)1qec(1<yze " bubmnorexa HOK
P . https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHUE
Hcnons3oBanue dbocdaros B
KaueCcTBE MUHEPAIBHBIX yIOOpEHUH. bubanoreka LHOK
34 9 )
3arpsi3HEHUE  OPUPOAHOU  Cpenbl https://m.edsoo.ru/00adfc20
dbocharamu
Vriaepon, acIpoCcTpaHeHue B
35 pu gng ’ (1)1/1;)31/111501(1/16 " bubnmorexa HOK
PHpOZE, > https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOMCTBA
Oxcunpl yraepona, ux Gpuandeckue u
36 XAMUYECKHE CBOIiCTBA. bubnuorexa LHOK
DKoJoru4eckue poOJIeMbl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OkcuaoM yriepoaa (1V)
37 VroabpHas KUCIIOTA U €€ COJIN Bubmioreka HOK
https://m.edsoo.ru/00ae006¢c
[TpakTuueckast pabora Ne 4 o Teme
38 "l[lonyyeHue  yriekucioro rasa. bubnuoreka HOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaAT-NOH"
IIepBoHauanLHBIE IMOHSITHS 00
39 0 IPaHI/I‘{eCKI/IX BEIIECTBAX Kak O Bubmioreka HOK
p 1 https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepo/ia
40 Kpemnwnii u ero coenmnHeHust bubnuoreka LHOK



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

[Ipaktuyeckas  pabora Ne 5.
Pemenue IKCIIEPUMEHTAIBHBIX

https://m.edsoo.ru/00ae080a

bubnuoreka LHOK

4l 3aa4 1o TeMe  «Baxueimiue https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U UX COEIUHEHUI
KonrponsHas padora Ne3 mo Teme

42 «Baxgleﬁmne pHeMeTaJ'IJ'IBI A HuX bubanorexa HOK

https://m.edsoo.ru/00ae0el18
COEIUHEHND)
OOmas XapaKTepUCTHKA
XUMHUYECKHAX DJIEMEHTOB —

43 MeTaJIOB. MeTtainueckas CBsI3b U bubnuoreka [HOK
MeTaJUIMYecKass  KpUCTaJInyecKas https://m.edsoo.ru/00ae103e
pemérka. @DuU3MYECKHE  CBOMCTBA
METAILIOB
XHUMHAYECKHE CBOWMCTBA METAJLIOB.

44 DIIEKTPOXUMUUECKUI S bubanorexa HOK

P N Pl https://m.edsoo.ru/00ael1156
HaIpsDKEHUH METaJlIOB
Oo6ume CHOCco0BI HOJTY4YeHUs
metaiuioB. CruiaBel. BerauciieHus 1o

45 aBHEHUSIM XHUMHYECKUX PeaKIUl bubmorexka HOK
yp peaKiiuy, https://m.edso0.ru/00ael1156
€CIIM OJIMH W3 PEArcHTOB COACPKHUT
MIpUMECH

46 IToHsATHE O KOPPO3UU METAIIIIOB bubanorexa HOK

pp https://m.edsoo.ru/00ael1278
bubnnoreka [HOK
4t [Henoumpie MeTas b https://m.edsoo.ru/00ael14b2

48 Okcuabl U TUIPOKCUIBI HATPUS U bubnuoteka [HOK
Kanus https://m.edsoo.ru/00ael14b2

49 [[lemoyHo3eMeNbHBIE ~ METALIBI  — bubnnoreka HOK
KaJILIIUA YU MarHui https://m.edsoo.ru/00ael5e8

50 Baxxuelinme coenMHEHNS KAJIbIU bubanorexa HOK

https://m.edsoo.ru/00ael5e8

51 O00011IeHNE ©W  CHUCTEMATHU3AIHS



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

3HaHUHU

JKécTkOoCTh BOABI W CHOCOOBI €€

Bbubnuorexa [HOK

52 YCTPaHECHUS https://m.eds00.ru/00ae1886
[TpakTuueckast padora Ne 6 mo Teme
53 ")ﬁéCTKOCTB BEHH A METOObLl e€é Bubmorexa HOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuoTeka [HOK
>4 Ao https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOICTBa OKCHAA U bubnuoteka [HOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnnoreka HOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Okcuabl, THAPOKCHIBI W COJH bubnuoteka [HOK
xenesa (11) u sxemesa (111) https://m.edso0.ru/00ae35e6
58 06061£16Hne U CHCTEMaTH3aIus
3HAHUU
IIpaktnyeckas  pabora Ne 7.
59 Pemenne SKCIIEPUMEHTAIIbHBIX bubnuoreka [HOK
3a7a4  no Teme  «Baxknenmmue https://m.edsoo.ru/00ae3de8
METAJITBI U UX COCTMHEHUS
Brruncnenus o yYpaBHEHUSAM
XUMHYCCKHUX PEaKIUi, eCIIH OJTUH U3
60 peareHToB JaH B H30BITKE WK bubanoreka [HOK
COAEPKUT TpUMeECH. BrluncieHus https://m.edso00.ru/00ae1750
MaccoBOW JIOJIM BBIXOJA MPOJIYKTa
peaknun
61 O6O6HVIGHI/Ie A CHCTEMATHU3aIUs
3HAHUU
KonrponsHas pabora Ned mo Tteme
62 «BaxHelmme MeTaulbl © X
COCTUHEHUS
63 BemectBa u MaTepuaibl B Bubnuoreka HOK



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

HOBCC,I[HGBHOﬁ JKHU3HHU YCIIOBCKa

https://m.edsoo0.ru/00ae3f50

64 XHUMHYECKOE 3arpssHeHne bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponn XUMUU B pemennu bubnuoTeka HOK
AKOJIOTHUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit  ypok. O000mieHue u 1 bubnmnoreka HOK
CUCTEMaTU3alsl 3HAHUU https://m.edso00.ru/00ae0dOa
67 PesepBHbiii  ypok. OOoOmenue u 1 bubnmoreka HOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHbIil  ypok. O000meHue u 1 bubnuoreka HOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB IIO 68
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YUYEBHO-METO/IUYECKOE OBECIIEYEHMHME
OBPA3OBATEJIBHOI'O ITPOLLECCA

OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
 Xumus, 7 xnace/ Tabpumensa O.C., OctpoymoB W.I'., CmamkoB C.A.,

AKITHOHEpHOE 00I11eCTBO «M3parensecTBO «IIpocgernienue»
 Xumus, 8 xmacc/ IN'abpuensn O.C., OctpoymoB W.I'., Cmanko C.A.,
AKITHOHEpHOE 00I11eCTBO «3parensCcTBO «IIpocgernienue»

» Xumus, 8 kinacc/ Epemun B.B., Ky3pmenko H.E., JIpo3nos A. A. u apyrue;
noa penakuuedn Jlynnna B.B., AxumonepHoe oOmiectBo «M3marenbcTBo
«IIpocBenienue»

» Xumus, 8 kinacc/ Kysnenoa H.E., TuroBa .M., I'apa H.H., AkiiuonepHoe

00111eCTBO «3narenbeTBO «IIpocBernienue»
» Xumus, 8 knacc/ Pynsuruc I'.E., ®enpaman @.I'., AkuinoHepHoe oOI111eCTBO
«3naTensCTBO «IIpocsemienne»
» Xumus, 9 knacc/ ,Kysnenona H.E., TutoBa U.M., I'apa H.H. Akiiuonepnoe
00111eCTBO «3narenbcTBO «ITpocaernienue»
o Xumus, 9 xnacc/ I'abpuensn O.C., OctpoymoB W.I'., CnagxoB C.A.,
AKIHOHEpHOE 00111eCTBO «3narenbcTBO «IIpocBenienue»

» Xumus, 9 kinacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A. A. u apyrue;
noa penaknuedn Jlyanna B.B., AxumonepHoe oOmiectBo «M3aaTenbcTBO
«IIpocsemenue»

» Xumusa, 9 knace/ Kypun A.A., AxumonepHoe oOmiectBo «M3maTenscTBO
«IIpocsemenue»

» Xumus, 9 knacc/ Pynsurtuc I'.E., ®enpaman @.I'., AkuinonepHoe oOI111ecTBO
«3naTenpCTBO «ITpocsemienue»
» Xumusi. Beenenue B npeamer, 7 kiace/ Epemun B.B., Jlpo3nos A.A., Jlynun
B.B.; nox penakuueit Jlynuna B.B., AkiinonepHoe o0uiectBo «31atenbcTBO
«ITpocsenieHue»

1. Xumus. 8 kiacc. Yueonuk (aBropel O. C. I'abpuensa, U. I'. Octpoymos,
C.A. Cnankos).
2. Xumus. 9 knace. Yueonuk (aBropsl O. C. I'abpuensu, U. I'. Octpoymos,
C.A. Cnaaxos).

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

YMK «XUMHUSL. 8 KJIACC»
1. Xumus. 8 kmacc. Yuebnuk (aBropsl O. C. I'abpuensu, U. I'. Octpoymos,
C.A. Cnankos).
2. Meroanueckoe mocobme. 8 wmacc (aBropel O. C. Tl'abpuensu, WU.T.
OcTtpoymoB, C.A. CrnankoB).

3.Ilporpamma kypca xumMuu 11 8—9 KiacCoB 00I1I€00pa3oBaTEIbHBIX
yupexaennit (aBropel O. C. IN'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).
4. Pabouas tetpanb. 8 kiacc (aBropel O. C. I'aOpuensiH, C.A. Cnaakos).
5. Terpane s mabOpPaTOPHBIX OIBITOB W IMPAKTUYECKUX padoT. 8 Kiacc



(aBTOpBI 0. C. l"abpuensn, n.B. AKCEHOBA).
6. XumMuga B TecTax, 3ajadax W ynpaxHeHusix. 8 kmacc (aBropsl O.C.

["abGpuensy,

N.B. Tpury6uax).
7. DJIIEeKTpOHHAs dbopma y4deOHHKaA.
YMK «XuMusl. 9 KJIacC»
1. Xumus. 9 knacc. Yueonuk (aBropsl O. C. I'abpuensn, U. I'. OctpoymoB,
C.A. Cnankos).
2. Merognueckoe mocobme. 9 wmacc (aBroper O. C. TI'abpuensu, N.T.
OcTtpoymoB, C.A. Crnankos).

3. Ilporpamma kypca xumuu i 8—9 kiaccoB o00I11€00pa3oBaTeIbHBIX
yupexaenuit (aBropel O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
4. Pabouas tetpanb. 9 knacc (aBropel O. C. I'abpuensi, C.A. Cnaakos).
5. Terpaap anst mabOpaTOpPHBIX OMBITOB M MPAKTHUYECKUX padoT. 9 Kiacc

(aBTOpBI 0. C. ["aGpuensn, N.B. AKCEHOBA).
6. XuMug B TecTax, 3agadax W ynpaxHeHusx. 9 kmacc (aBropel O.C.
["abpuensH,

N.B. Tpurybuax).
7. DNEeKTpOHHAs dbopma yueOHUKa.

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1.http://www.alhimik.ru. TIpencraBiensl cienyromue pyOpUKH: COBETHI
aOMTYpUEHTY, YYMTENI0 XUMHH, CIPABOYHUK (OueHb Oouiblias mMmoadopKa
TaOJHII ¥ CIPABOYHBIX MATEPUAJIOB), BecEnasi XMMUsI, HOBOCTH, OJUMITHAIbI,
KyHCTKaMepa (MHOTO UHTEPECHBIX UCTOPUICCKHIX CBEJICHUN).
2. http://www.hij.ru. Xypuaan «XuMus U KU3HBHIIOHATHO M 3aHUMATEIBHO
paccka3bpiBacT 000 BCEM HMHTEPECHOM, YTO MPOMCXOAUT B HAayKe M MHpE, B
KOTOpOM MBI KUBEM.
3.http://chemistry-chemists.com/index.html. DaexTponHsbIit KypHaT «XUMUKH
U XUMHsI», B KOTOPOM MPEACTABICHBI OMBITHI MO0 XUMHHM W 3aHUMAaTelbHas
uH(pOpMaIIKs, TO3BOJISIONIUE YBIICYh YUCHUKOB SKCIEPUMEHTAIBLHON YacCThiO
npeaMeTa.

4. http://c-books.narod.ru. BceBo3MokHass —MTeparypa IO  XHUMHH.
5. http://www.prosv.ru/. TlocoOus pans ydamuxcs, B TOM YHCIAC IS
noATrOTOBKU K uToroBor arrecrauuu (OI'D m EI'D), meTonuueckue mocoOus
IS y4YdTeNed,  Hay4yHO-TIOMYyJIsApHAs  JHWTeparypa 1O  XHMHH.
6. http://1september.ru/. XKXypHan npenHa3HaueH He TOJBKO IS yuuTeneid. B
HEM TPEICTABICHO OOJIBIIOE KOJUYECTBO PAOOT YYCHHKOB, B TOM YHCIC



HCCIICA0BATCIILCKOT'O XapakTepa.



