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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMuM Ha YpOBHE OCHOBHOTO 0OI1IEro 00pa3oBaHus COCTaBIICHA
HAa OCHOBE TpeOOBaHWI K pe3ylibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTebHOU
porpaMMbl OCHOBHOTO 0O01Iero odpasoBanus, npenacraBieHusix B @I'OC OO0, a
Takke Ha OCHOBE (eepaiabHONM pabouell mporpamMmbl BOCIHTAaHUS U C y4ETOM
KOHIIETIIMK TpenojaBaHusi y4eOHOro mnpeaMera «XuMHUS» B 00pa30oBaTeIbHBIX
opranu3anusx Poccurickoin denepanuu.

[IporpaMmma mo xumuM Aa€T TPEACTaBICHHE O LEIAX, OOIIeH CTpaTeruu
00y4eHMs], BOCIIUTAHUSA U PA3BUTHUS 00YYaIOIIUXCS CPEACTBAMU YUEOHOrO MpEAMETa,
yCTaHaBIMBAaeT  00s3aTeNIbHOE TMPEIMETHOE  COJAEp)KaHWe, MpPeayCMaTpPUBAET
pacupenesieHue €ro Io KjaccaM M CTPYKTYpUPOBaHHME II0 pas3jeslaM U TeMam
OpOrpaMMbl [0  XUMHUH, ONPEIEISAET KOJIMYECTBEHHBIE W  KaueCTBEHHBIC
XapaKTEPUCTHKU COJEPKAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh H3yUYEHHUS
XUMHUU C YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH Y4eOHOIO
npolecca, BO3PAaCTHBIX OCOOEHHOCTEH OO0YyYarolMXcs, OIpeNeisieT BO3MOXKHOCTU
opeaMeTa s peaau3aluu  TpeOOBaHMM K pe3yibTaTaM OCBOEHHMSI OCHOBHOM
o0Opa30BaTeNbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOI'O OOIIIEro 0Opa3oBaHMsl, a TaKKe
TpeOOBAHMIA K pe3ynbTaTaM 00y4YeHHUs XMMHUHU HAa YPOBHE eI W3yyeHus mpeaIMeTa
M OCHOBHBIX BHJOB Y4€OHO-NO3HABATEIBHOM NEATEIBHOCTH OOY4YaIOMIErocs IO
OCBOEHUIO yUE€OHOI0 COJIepP KAHUA.

3HaHHE XHUMHMU CIY)XUT OCHOBOM it (OPMHUPOBAHHUS MHPOBO33PEHUSA
oOy4Jaronierocs, ero nNpeAcTaBiIeHU 0 MaTepUAIbHOM €UHCTBE MUPA, BaXKHYIO POJIb
UTPalOT POpMUPYEMbIE XUMHUEN TPEICTABICHUS O B3aMMOIIPEBPAICHUSAX SHEPTUU U
00 »HBOJNIIOMU BEUIECTB B NPHUPOAE, O IMYTAX PEIIEHUs TIJIOO0AIbHBIX MpPoOJieM
YCTOMYHUBOTO PA3BUTHUS YEJIOBEYECTBA — CBIPHEBOW, DHEPIETUYECKOM, IMHUILIEBOM U
HKOJIOTMYECKOI 0e30nmacHOCTH, MPoOJIeM 3APaBOOXPAHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peasin3aliii BO3MOXKHOCTEN JIJIs1 CAMOPA3BUTHS U POPMUPOBAHUS
KYJbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIILICHUS U TBOPYECKUX CIOCOOHOCTEH
oOydarolmuxcsi, HaBBIKOB HMX  CAMOCTOSTENBHOW  Y4eOHON  JesTeNIbHOCTH,
AKCIIEPUMEHTAJIBHBIX W  HCCIEAOBATEIIbCKUX YMEHUW, HEOOXOJUMBIX KaK B
NOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM 1eATeIbHOCTH;

3HAKOMUT CO CHeUM(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBACT OCHOBBI
LIEJIOCTHOTO B3IJIsia HA €IMHCTBO MPUPOJBI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHN €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYarOIIUXCS;

CrocoOCTBYET (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K ONPHUPOJAE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3zoBaHHe 00YJaIOMUXCS.



JlanHbple HampaBlieHUsT B OOYYEHUHM XHMHHM OOECIEeYMBAIOTCS cHelupuKon
colepkaHusi ~ y4yeOHOro  mpeaMeTa,  KOTOpPbIM  SIBJISIETCS  IEIaroruyecKu
aJanTUPOBAHHBIM OTpa)keHHMEM 0a30BOM HAyKHM XMMHH Ha OMpPEACIEHHOM JTane e
pa3BUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO OOpa30BaHUS OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TMOHATHUM XUMHH, OCHOB
HEOPraHMYECKOM XUMHM W  HEKOTOPBIX  OTACJIBbHBIX 3HAYUMBIX  IOHSATHM
OPTraHUYECKON XUMHH.

CtpykTypa coaepkaHUS TPOrpaMMbl MO XUMHUU CHOPMHUpPOBAHA HA OCHOBE
CHUCTeMHOro mnojxojaa k e€ usydeHuto. ConepkaHue CKJIQJbIBAETCS U3 CHUCTEMBI
MNOHATUA O XMMHYECKOM 3JIEMEHTE W BEILIECTBE U CUCTEMbI HOHITUH O XMMUYECKOU
peakiuu. OO0e OTH CHUCTEMbl CTPYKTYpHO OPraHW30BaHbl 1O  MPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETHUUECKUX MPEICTABICHUM
pPa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona J[. I. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— MIPEACTABICHUM 00 IEKTPOJUTUUYECKON JUCCOIMALINY BEIIECTB B paCTBOPAX.

TeopeTueckue 3HAHUST  pacCMATPUBAIOTCS HA  OCHOBE  AMIMPUYECKHU
MOJIYYCHHBIX M OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS IMOCJIEIOBATEIBLHO OT OJHOTO
YPOBHS K JPYrOMY, BBITIOJHSS (QYHKIUUA OOBSICHEHUSI U MIPOTHO3UPOBAHUSI CBOWCTB,
CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TOIYYEHHS] M3ydaeMbIX
BEIIIECTB.

OcBoeHue mOporpaMMmbl 1O  XUMUM  CHOCOOCTBYET  (DOPMUPOBAHUIO
IIPEJACTABJIEHUS] O XUMUYECKON COCTABIIAIOIICH HAYyYHOM KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJbI, [IEHHOCTHOTO OTHOLIEHHS K HAYYHOMY 3HAaHHUIO M METOJIaM
MO3HaHUs B Hayke. M3yueHne XuMum mpouCcXOouT ¢ MPUBJICYCHUEM 3HAHUM U3 paHee
M3YUYCHHBIX YUEOHBIX MpeaMeToB: «Okpyxarouuid Mmupy», «buonorus. 5—7 kiacce» u
«Du3uka. 7 Kmace».

[Ipu M3ydeHnn XUMUU MPOUCXOIUT (HOPMUPOBAHKNE 3HAHUN OCHOB XUMUUYECKOU
HAayKd KakK 00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKON NEATETLHOCTH
YeJoBeKa U KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyJIbTYpbl. 3ajadya y4eOHOTO
npeaMeTa COCTOMT B (DOPMUPOBAHUM CUCTEMbl XUMUUYECKUX 3HAHUN — Ba)KHEUIINX
(dakToOB, OHITHI, 3aKOHOB U TECOPETUUYECKUX TMOJOKEHUN, TOCTYIMHBIX 0000IIEeHUI
MHPOBO33PEHUYECKOTO XapaKTepa, S3blka HAyKH, B MPUOOIICHUH K HAYYHBIM METOJ1aM
MO3HAHUS TIPU W3YUYCHHHM BEIIECTB W XUMUUYECKUX peakuuii, B (HOPMUPOBAHUU U
Pa3BUTUU MMO3HABATEJIbHBIX YMEHUN U WX MPUMEHEHUH B y4eOHO-TI03HABATEIbHOU U
y4eOHO-HUCCIIEIOBATENbCKON  JIESITEIbHOCTH, OCBOCHHMM IMpaBujil  0€30MacHOro
oOpallleHHsI C BELIECTBAMU B MOBCEHEBHOM KU3HHU.



[Ipy u3yuyeHHH XMMHUU HA YpOBHE OCHOBHOIO OOIIETr0 0Opa30oBaHUsSI Ba)XKHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJd, KaK:

— (opMHpOBaHHE WHTEIUIEKTyaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TPHUHSTHIO PpEIICHUIH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIOBUAM >KU3HU;

— HaIpaBJIeHHOCTh OOYUYEHHsI HA CUCTEMATUYECKOE TPUOOIIEHHE 00YyYaArOIINXCS
K CaMOCTOATENIbHOMN MO3HABATEIbHON JESITEIbHOCTH, HAYYHBIM METOJIaM IO3HAHUS,
(GbOpMHPYIONITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecIieyeHne YCIOBUH, CIOCOOCTBYIOMIMX MPUOOPETECHUIO 00YyUYarOIIUMHUCS
OMbITa Pa3HOOOPA3HOW IEATETLHOCTH, TO3HAHWS W CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), MMEIOUIMX YHUBEpPCAJIbHOE 3HAYCHUE A
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— ¢opmupoBaHue 00mEeH (PYHKIMOHAIBHOW W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCJIC YMEHHUI OOBSCHATH U OIICHUBATH SIBJICHUS OKPYIKAOIIIETO
MUpa, UCTIOB3Ys 3HAHUS U OTBIT, TOJIYYCHHBIC MTPU U3YUCHUU XUMHH, IPUMEHSITh X
IIPU pelIeHUH POoOJieM B MOBCETHEBHOM KU3HU U TPYIOBOM JCSITEIbHOCTH;

— (opMUpOBaHUE Yy 00YHAIONTUXCS TYMAHUCTUYECKUX OTHOIICHHUM, TOHUMAHMHUSI
IIEHHOCTH XUMWYECKUX 3HAHUW I BBIPAOOTKH DSKOJOTHYECKU IIEIeCO00pa3HOTO
MOBEJICHUS B OBITY M TPYJOBOM JACATEIHHOCTH B IEJISX COXPAHCHHS CBOETO 370POBBS
Y OKPYXKaroLIeW NPUPOIHON CPENbI;

— pa3BUTHE MOTHBAIIMK K OOYYEHHWIO, CIOCOOHOCTEW K CaMOKOHTPOIIO H
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHUS OOIIEUYETIOBEUECKUX IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BbIOOPY MpOQuIIs U HATPABIEHHOCTH JIaJIbHEUIIIET0 O0yUYEHHS.

OO61Iee 9MCIIO YacoB, OTBEIEHHBIX ISl M3YYCHUS XUMHUHM Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBaHus, coctaBisger 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJe0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XuMHUM B KW3HHA YE€IOBEKa. XUMMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3NUECKHE CBOKMCTBA BEMIECTB. ATPEraTHOE COCTOSTHUE BEIIECTB.
[lonsitTue o merojgax mo3HaHus B XxuMmuM. Yucteie BemectBa u cMmecH. CriocoObl
pa3/ielIeHUs] CMECEH.

ATOMBI W MOJIEKYJIbl. XUMHUUYECKUE 3yeMEHTbl. CHMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocThie U ClIOKHBIE BelecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass GpopMyna. BaleHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA CcOCTaBa BemecTB. OTHOcUTENbHAsE aToMHas Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHAst Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEIUHEHHH.

KomnuectBo BemectBa. Moisib. MonsipHass Macca. B3auMOCBsI3p KOJIMYECTBA,
Macchl M 4YHCJa CTPYKTYpPHBIX €IMHHI] BemiecTBa. Pacuétel 1o dopmynam
XUMHYECKUX COCTMHEHUMN.

Ou3NUeCKUe U XUMHUUYECKUE SIBJICHUS. XUMHUUYECKas PEAKUUs U €€ MPU3HAKU.
3aKOH COXpaHEHUsS] MacChl BellecTB. XHUMHUeckue ypaBHeHusa. Kiaccuduxarus
XUMHUYECKUX peaKUil (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHSI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYAO0W, MpaBWJIaMH pabOThl B JlabopaTopuu u
npuémMamMu oOpalieHusl ¢ J1abopaTOpHBIM 000PYTOBAaHUWEM, U3YYCHHE M OIMCAaHUE
(¢u3nueckux CBOMCTB  0Opa3lloB  HEOPraHMYECKUX  BEIIECTB, HaOIOJIeHUE
¢u3nueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pACTUpPAaHUE caxapa B CTYIKE, KUTICHUE
M KOHJICHCAIMS BOJbI) U XUMHUUYECKUX (TOpPEHUE CBEUM, MPOKAIMBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOMN) SIBJICHUM, HaOIIOJICHUE U ONMCAaHUE
NPU3HAKOB  MPOTEKaHUS ~ XMMHYECKHUX  peakuuid  (pas3lokeHue  caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCJIOTHI C XJIOPUIAOM Oapusi, pa3loxKeHUEe TUAPOKCHIA
meau (1) mpu HarpeBaHuu, B3auMoJeHCTBUE JKeje3a ¢ pactBopoMm comm mean (1),
M3y4eHUE CIOCOOOB pa3/ieJICHUs] CMECE: C TMOMOIIbI0 MarHuTta, (UILTPOBAHHE,
BbITIAPUBAHUE, JUCTIIUISALNS, XpomaTtorpadusi, MPOBEACHUE OYMCTKH TMOBAPCHHOU
colv, HaONIOJEHWE W  ONHCAaHWE  PE3yJbTaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsI MAacChl, CO3JaHUE MOJeNIed MOJEKYI
(1IapoCTep>KHEBBIX ).

BaxHelne npeacTraBuTe] 4 HCOPraHUYECKUX BELIeCTB

Bo3nyx — cmech rasoB. CocrtaB Bo3nyxa. Kucnopon — sneMeHT M mpocToe
BelecTBo. HaxoxaeHue Kuciopojga B Mpupoae, (U3MUYECKUEe U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. IIpumenenue kucinopoga. CrnocoObl
MOJIYYEHHS KUCIIOpOoa B 1a0OpaTOPUU U MPOMBIIIUIEHHOCTH. KpyroBopoT kuciaopoaa
B nipupoe. O30H — aJIOTPONHAsA MOAUDUKAIIIS KUCIOPOA.



TeroBoit >heKT XUMUYECKON peakiui, TEPMOXUMUYECKUE YPABHEHHUS, IK30-
U DHJIOTEPMUYECKUE peakuuu. TOIMBO: yroiab W METaH. 3arps3HEHUE BO31yXa,
yCHJIEHHE MapHUKOBOTO 3 PeKTa, pazpylieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT u npoctoe BeniecTso. Haxoxnenue Bogopoaa B Ipupoe,
du3nUecKre ¥ XUMUYECKUE CBOWCTBA, MPUMEHEHNE, CIIOCOOBI MmomydeHust. Kucmotsl
Y COJIH.

MosipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

Odusnueckne CBOWCTBa BOAbl. Boma kak pactBopurenb.  PacTBOpEIL
HacelllieHHBIE W HEHACHIIIEHHBIE PacTBOpPhl. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BellleCTBA B pacTBOpE. XMMHUYECKHUE CBOMCTBA BOAbl. OCHOBaHWS.
Ponp pacTtBOpoB B mnpupojae U B KU3HMU 4YesnoBeka. KpyroBopoT BOJbI B HPHUPOJE.
3arps3HeHne NpUpoAHbIX BojA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccudukanuss Heopranuueckux coeauHennil. Oxcuabl. Knaccudukarus
OKCHUJIOB:  coJjieoOpa3ytoiiie  (OCHOBHbIC,  KHUCJIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpasyromue. Homenknarypa okcuoB. @u3nyeckue 1 XUMHUYECKUE CBONCTBA
oKkcu10B. [lonydeHue okcuaoB.

OcHoBanusa. Krnaccudukanuss OCHOBaHMIA: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHknarypa ocHoBanui. Pusnueckue M XUMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnorel. Knaccuduxamus xucnor. Homenknatypa kucnor. dusznueckue u
XMMHUYECKUE CBOMCTBA KHUCHOT. Psn aktuBHoctw MerawuioB H. H. bekerosa.
[lonydeHne KHACIOT.

Comu. Homenkiarypa coneil. @uU3MYECKME M XUMHUYECKHUE CBOWCTBA COJIEH.
[Tonyuenue coien.

I'eneTnueckas cBsI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OINPENEIICHUE COJEPkKAHUS KHUCIOpOoAa B BO3IAyX€E, IOIYYEHHE,
coOupaHue, pacro3HaBaHWE€ W H3YyYEHHE CBOWMCTB KHUCIOpoAa, HaO0IeHHe
B3aMMOJICHCTBUS BEILIECTB C KMUCIOPOJIOM U YCIOBUS BOZHUKHOBEHHS M TPEKPALICHUS
ropenus (moxapa), o3HaKOMJIEHHE ¢ oOpa3llaMu OKCHUJIOB M OMHCAHUE WX CBOWCTB,
MoJIy4eHue, coOMpaHue, paclo3HaBaHUE U U3YYCHHE CBOWCTB BOOpoaa (TOpEeHHE),
B3auMojielicTBie Bojaopoda ¢ okcuaoM wmeau (ll) (BO3MOXKHO UCIONIB30BaHUE
BUJICOMATEPUATIOB), HaOIIOJeHUE OO0pa3lnoB BEHIECTB KOJIUYECTBOM | MOJIb,
MCCJIEIOBAaHNE OCOOEHHOCTEH PACTBOPEHMSI BEIIECTB C PAa3IMYHON PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOW JOJIEM pPacTBOPEHHOTO
BEILIECTBA, B3aUMOJICHCTBUE BOJIBI C METa/lIaMHu (HaTpUeM M KaJibI[ueM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUANIOB), HCCIEIOBAaHUE OO0pa3OB HEOPraHUYECKHUX
BELIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJEHUE W3MEHEHHUS OKpPacKu HHIUKATOPOB B
pacTBopax KHUCIOT W IIesodeil, uzydeHue B3aumozeinctBusi okcuga menu (1) ¢



pacTBOPOM CEpPHOM KHUCIOTHI, KHUCJIOT C METAUIAMH, PEaKUHUl HEWTpaIu3aluu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHHWI, BBITECHEHHE OJHOTO METajljla IPYyTHM H3
pacTBOpa COJIM, PEIUICHUE SKCIIEPUMEHTAIIBHBIX 3a/]1a4 10 TeMe «BaxHelire Kiacchl
HEOPraHUYECKUX COCTUHECHUIN.

Hepuoauyeckuit 3axkoH u llepumoamyeckass cucreMa XHMHYECKHX
iemenToB JI. H. MengeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH

IlepBble TOMBITKM KJACCU(HUKAIUUM XUMUYECKHX dieMeHToB. IloHsaTtne o
Ipynnax CXOJIHBIX JJIEMEHTOB (IIEJIOYHbIE M NIEJIOYHO3EMEIbHBIE METaIbI,
raJloreHbl, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIE 00pa3yloT aM(pOTEpHbIE OKCUABI U
TUAPOKCUIBI.

Ilepuoguyeckuin 3akoH. Ilepuoandeckas cucremMa XMMUYECKUX DJIEMEHTOB /l.
N. Menneneesa. Koporkonepuoanas u juHHOoNeproaHas Gopmsl Ilepuonnueckoit
cucteMbl xuMuueckux adnemeHTtoB JI. M. MenneneeBa. Ilepuonsl u  Tpynisl.
PU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB NEPUOA U TPYIIIILI JJIEMEHTA.

Crpoenue atomoB. CoctaB aToOMHBIX saep. M3oronel. OnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK  aTOMOB  HepBbIX 20  XUMHUYECKMX  DJIEMEHTOB
Ileppnommueckonr cucremsl JI. M. MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUs pajadyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAIUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOJAM.

3nauenue llepnommueckoro 3axkoHa u Ilepmoanmdeckoll CHCTEMBI XHUMHYECKHUX
AJIEMEHTOB I pa3BUTHS Haykn W npaktuku. JI. WM. MenngeneeB — yuéHbli u
IrpakKIaHUH.

Xumunyeckass cBs3b. KoBajeHTHas (mosispHass W HEMOJIApHAsi)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp okucieHus. OKMCIUTEIBHO-BOCCTAHOBUTENBbHBIE peakunn. [Ipomeccsl
OKHCIICHHS] U1 BOCCTAHOBJICHUS. OKHCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4YeHHe OOpa3lOB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOCHCTBHE
THAPOKCUAA ILMHKA C pPAacTBOpaMU KHCJIOT M IIEJI0YeH, IPOBEICHHUE OIIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLUI
(ropenue, peakiMy pas3ioKeHUs], COSTUHEHU).

Mescnpeomemmnuie ceazu

Peanu3anuss MeXnpeIMETHBIX CBSI3€M NpH HM3YyYEHWH XUMUU B & Kiacce
OCYUIECTBJISIETCSl Yepe3 MCIOJIb30BAHME KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSTHM,
TaK ¥ MOHATHMN, SIBJSIOIIMXCS CUCTEMHBIMU I OTIEIBHBIX IPEAMETOB €CTECTBEHHO-
HAay4YHOT'O IIMKIJIA.



OO1ure ecTeCTBEeHHO-HAy4YHbIE MOHSATHUS: HAy4yHBIM (DakT, rumoresa, TEOpHs,
3aKOH, AaHaliu3, CHHTE3, Kiaccudukanus, TMEePUOJAUYHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®u3uka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIA/, U30TOIIbI,
PaJMOaKTUBHOCTb, MOJIEKYNA, DJIEKTPUYECKHI 3apsi, BELIECTBO, TeNO, OO0BEM,
arperaTHO€ COCTOSIHUE BEIleCTBa, ra3, GU3NUECKUE BETUYNHbBI, €IUHULIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3BE€3/1b1, COHIIE.

buonorus: porocunTes, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNbI, TOPHBIE TOPOJIBI, MOJIE3HbIE
HCKOIIAaEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecrBo 1 xXuMu4ecKasi peakuus

[Tepunoanueckuii 3akoH. Ilepuonnueckas cuCTEMa XMMUYECKUX SJIEMEHTOB /l.
N. MenpeneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KA, KAJIBLIN U UX COCIMHEHNN B
COOTBETCTBUM C IOJIOXKEHHUEM IJIEMEHTOB B llepuoandeckon cucrteMe U CTpOCHUEM
UX aTOMOB.

CtpoeHue BemiecTBa: BHJIblI XMMHYECKOW CBA3U. THIBI KPUCTAIIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUINA KPHUCTAJUIMYECKOM PEIIETKU U
BUJla XUMHYECKOU CBSA3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHUX BELIECTB. XUMHYECKHE
CBOWCTBA BEIIECTB, OTHOCAIIMXCA K PAa3IM4YHBIM KJaccaM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMHUECKUX peakUuid MO pa3IMuHbIM MPU3HAKaM (10 YUCILY U
COCTaBY yYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3PPEKTY, 10 N3MEHEHUIO
CTETNEHEW OKUCJICHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO Y4YacTHIO
KaTaau3aTopa). JK30- U S3HJAOTEPMUUYECKUE PEAKIIMU, TEPMOXUMUYECKHUE YPABHEHUS.

[lonsiTHE O CKOPOCTM XHMMHUYECKOW peakuuu. I[loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUUYECKHX peakuusx. [IoHATHE O TOMOTreHHBIX U TeTePOTrE€HHBIX
peakuusx. [lonstue o karamuze. [loHsTne 0 XxuMHUueckoM paBHOBecHH. DaKTOPHI,
BIMAIOIIME HA CKOPOCTb XHMHYECKOW pPEAKIUU U II0JOKEHHUE XUMHUYECKOIOo

PaBHOBECHSL.
OKHUCANTENBHO-BOCCTAHOBUTENBHBIC peakiuu, AIEKTPOHHBIN Oasianc
OKHCIIUTEJIBHO-BOCCTAHOBUTEIILHON peaKIuu. CocraBnenue YPaBHEHUMU

OKHUCJIUTEIbHO-BOCCTAHOBUTEJIBHBIX ~ PEAKIMA C  HMCHOJIb30BAHUEM  METOHa
AJIEKTPOHHOTO OajaHca.

Teopusa 3IEKTPOJIUTHYECKON TUCCOIUALIMU. DJIECKTPOJHUTHI U HEIJEKTPOJIUTHI.
Katuonsl, aHnonsl. MexaHW3M JUCCOLMALIMM BEIIECTB C Pa3JIMYHBIMU BHAAMU
XUMU4ecKoi cBsizu. CteneHs aucconuanuu. CHUIbHBIE U CIIA0BIE SJICKTPOJIUTHI.



Peakuun noHHoro obmeHa. YcCioBUs NMPOTEKAHUs peakUuid MOHHOTO OOMEHa,
IIOJIHBIE W COKpPAIIEHHBIE HWOHHBIE YypaBHEHMs peakuuid. CBOHCTBA KHCIOT,
OCHOBaHUH U COJIEHl B CBETE MPEJACTABICHUN 00 3IEKTPOJIUTUYECKON TUCCOLMALIUU.
KauecTBeHHble peakiuu Ha HOHBL. [IoHATHE O THApONIM3E CONE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJACISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMETauloB (rpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuga HaTpusl), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIMH OT
BO3JICHCTBUS Pa3IMYHbIX (AKTOPOB, UCCIIEIOBAHUE IEKTPONPOBOIHOCTH PACTBOPOB
BEILIECTB, IMpOIEcca JUCCOLMAIMM KHCIOT, IIeJo4ed H cojied  (BO3MOYKHO
UCIIOJb30BaHUE BUJEO MATEPUAIOB), IPOBEIACHHUE OIBITOB, WJUIIOCTPUPYIOLINX
OpU3HAKU MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3oBaHUE OCaKa, BBIJCICHUE
raza, oOpa3oBaHUE BOJbI), ONBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX pPEaKUUid (rOpeHue, peaKuuu pas3iokKEeHUs, COCAHUHEHHUS),
pacno3HaBaHWE HEOPraHWYECKHX BELIECTB C MOMOIIBIO KaY€CTBEHHBIX PEAKIUU Ha
MOHBI, PEIICHNE YKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranibl u MX coeIMHEHUA

O6miass  xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHble CTeNeHW OKucieHus. CTpoeHHe U (PU3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XMUMHUYECKHE CBOICTBA HA IPUMEPE XJIopa (B3aMMOICHCTBHE C
MeTaJlJlaMH, HeMeTajljlaMH, wiesodamu). XJopoBojgopoa. ConsiHas —KHCIIOTa,
XUMUYECKHE CBOMCTBA, MOIyYeHUE, MPUMEHEeHHE. J{elicTBUE XJI0pa U XJIOPOBOJOPOAA
Ha OpraHu3M YesoBeKa. BakHelIme XJI0puibl U UX HaXO0XKICHUE B IPUPOJIE.

O6mass xapakrepuctuka 37meMeHTOB VIA-rpynnbel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTeNeHW okucieHus. CTpoeHue U (Pu3MUecKue CBONCTBA
IPOCTBIX BELIECTB — KUCIOPOJA U Cepbl. AJNIOTPONHbIE MOAU(PUKALIMU KUCIOpOAa U
cepbl. XUMHUYECKHME CBOMCTBa cepbl. CepoBOAOPON, CTpOeHue, (PU3NYECKHEe U
XUMHUYecKue cBoicTBa. OKCHABI Cepbl KaK MNPEICTABUTENN KHUCIOTHBIX OKCHOB.
Cepnas kuciora, GpU3HUYeCKue U XUMHYECKHE CBOMCTBA (OOIIME KaK MpeCTaBUTEIS
Kjlacca KHUCJIOT M creuupuyeckue). XUMUYECKUE PEeaKlMu, JIeKallue B OCHOBE
MIPOMBIIIUICHHOTO CIOoco0a TMOMy4YeHUs CEepHOM KHCIOThL. I[lpuMeHeHune cepHOou
kuciaoThl. ConM  CcepHOMl KHUCIOThI, KaueCTBEHHas peakiuss Ha Cyib(paT-uoH.
Haxoxnenue ceppl u €€ coequHeHUM B Ipupojae. XUMHUUYECKOE 3arpsi3HEHUE
OKPYXAaIOILEH Cpeibl COETMHEHHUSIMU CEPBI (KUCIOTHBIE JOXKAM, 3arpsA3HEHUE BO3AyXa
¥ BOJIOEMOB), CIIOCOOBI €r0 NMPEeA0TBPAILICHUSI.

OO6mass xapaktepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIEHUs. A30T, pacnpocTpaHEHUE B MPHUPOJE,
dusnueckue U xumudeckue cpoiictBa. KpyroBopor asora B nmpupoge. AMMHUAK, €ro
(¢usznyeckue U XUMUYECKUE CBOWCTBA, MONy4YeHHE U NpuMeHeHue. Colu aMMOHUS,



ux (pU3MYecKue U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHasi peakuus Ha
MOHBl aMMOHHUA. A30THasg KHUCJIOTa, €€ TMOoJIydeHHe, (PU3NYECKUe U XUMHUYECKUE
cBoiicTBa (OOlIME Kak TMpEACTAaBUTENS Kjacca KUCIOT U  cleuuduueckue).
Hcnonb30BaHne HUTPATOB U COJICH aMMOHUSI B Ka4eCTBE MUHEPAIBbHBIX yI00pEHHIA.
XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COCAUHEHUSMU a30Ta (KUCIOTHBIE
JOKIIM, 3arpsi3HEHHE BO31yXa, MMOYBBI M BOAoEMOB). Docdop, arIoTpomHbIC
Moudukaimu Gocdopa, pusnueckue u xumudeckue ceoiicrsa. Oxcua pocdopa (V)
u ¢dochopHas Kucinora, (U3MUECKHUE W XUMHUYECKHE CBOMCTBA, IIOJIy4YEHHE.
Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX YA0OPEHU.

Obmass xapakrtepuctuka 3yeMeHToB IVA-rpymmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. YTJIEpOJ, alIOTPONHbIE MOAU(UKAIINH,
pacnpocTpaHeHHe B MNpUpojae, (pU3MUecKue M XMMHUYECKHE CBOWCTBA. ANCOpOLMSL.
Kpyroopor yriepona B npupoje. Okcuabl yriaepoia, ux Gu3niecKiue 1 XUMHYECKHUE
CBOWCTBa, JEHCTBHE HA JKWUBbIE OPraHW3Mbl, TOJIY4YeHHE W TNPUMEHECHHE.
DKoJIoTUUeCKHe MpoOJieMbl, CBs3aHHBIE ¢ oOKcugoMm yriiepoaa (1V), rumoresa
rJ100aJbHOTO MOTEIUVICHHs KJIMMaTa, MapHUKOBBIN 3¢ (deKT. YroipHas KucioTa u eé
CONM, WX (U3MUECKHMEe W XUMUYECKHUE CBOWCTBA, IOJYYEHHE U IMPUMEHEHHE.
KauectBenHnas peakuusi Ha kKapOoHaT-uOHBI. lcmosb30BaHHe KapOOHATOB B OBITY,
MEJUIMHE, TPOMBIIIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COEIMHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, 3TaHOJ, TJIUIEPUH, YKCYCHas KUCJIOTA).
[TpupoaHbIe NCTOYHUKHU YTIIEBOAOPOIOB (Yroiib, MPUPOAHBIN ra3, HEPTH), MPOTYKTHI
ux mnepepadoTku (OEH3WH), UX POJb B OBITY W MNPOMbINUIEHHOCTU. [loHsITHE O©
OMOJIOTUYECKH BaKHBIX BEUIECTBAX: )KUPaX, OeNKax, yriaeBoAax — U UX PO B KU3HU
yesoBeka. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUI.

Kpemuwnii, ero ¢usmyeckue W XUMHUYECKHE CBOWCTBA, TIOJy4YCHHE U
npumeHeHue. CoequHeHust KpeMHus B npupoze. O0iue npeacTaBieHuss 00 OKcHie
kpemuus (1V) u xkpemHueBoil kuciore. CUIMKaThl, UX HCIOJIb30BAHUE B OBITY, B
IPOMBILUIEHHOCTH. BakHelIne CcTpouTeNlbHbIE MaTepHalibl: KepaMHKa, CTEKJIO,
IIEMEHT, OeToH, Jkene300eToH. IIpoOiembl  G€30MacHOr0  MCIOJIB30BAHMS
CTPOMUTENbHBIX MaTepUaIOB B MOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepuUMenm:

U3yyeHue oOpas3OB HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MPOBEJICHNE KaYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOII0JeHIE TPU3HAKOB UX
MPOTEKaHUs, ONBITHI, OTpaXKaIOIIKe PU3NIECKUE U XUMUYECKHE CBOICTBA raJlOr€HOB
U UX COEIMHEHHUH (BO3MOXXHO MCHOJB30BAHHE BUIECOMATEPUATIOB), O3HAKOMIICHUE C
oOpa3iaMu XJOpUIOB (TaJOrE€HUIOB), O3HAKOMJICHHE C O0Opa3laMu cepbl U e
COCIMHEHMUSIMU  (BO3MOXHO MCIOJb30BaHUE BUJEOMATEpUATIOB), HaOJIOIEHHE
mpouecca oOyriauBaHUS caxapa NOJ JCHCTBHEM KOHIIEHTPUPOBAHHOW CEpHOU



KHCJIOTHI, H3y4eHHE XUMHUUYECKHUX CBOHCTB pa30aBIEHHOW CEPHOM KHCIOTHI,
IIPOBEJICHNE KAaYECTBEHHOM peakIMu Ha Cyiab(}aT-uoH M HAOMIOJEHHE MpU3HAKa €€
IIPOTEKaHMs, O3HaKOMJIeHHEe ¢ (U3MYECKUMHU CBOMCTBaMH a30Ta, (pocdopa U ux
COCTMHEHMI (BO3MOYKHO MCIIOJIb30BaHUE BUICOMATEPUATIOB), 00pa3iaMi a30THBIX U
dbochopHBIX yHOOpEeHMI, TONyYeHHE, COOMpaHWe, pACIO3HABAaHUE W HW3YUYCHUE
CBOMCTB aMMHakKa, IIPOBEJICHNE KaueCTBEHHBIX peaKlii Ha HOH aMMOHHMS U docdar-
VOH M M3yYECHHUE MPU3HAKOB WX MPOTEKAHMS, B3AMMOJCUCTBUE KOHIIEHTPUPOBAHHOM
AQ30THOM KHCJIOTBI € MeAbl0 (BO3MOXXHO HCIIOJIb30BaHUE BUICOMATEPUAIIOB),
M3y4eHUE MO KPHUCTAUIMYECKUX PEmEToK anmasa, Tpadwura, dymnepena,
03HAKOMJIEHUE C MPOIECCOM aICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yriaéM M yCTPOMCTBOM IPOTHUBOTa3a, MOJy4YeHHE, COOMpaHHUE, pacllo3HaBaHHUE M
W3Y4YEHHE CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEACHHE KAYECCTBEHHBIX PEAKIMKA Ha
KapOOHAT ¥ CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB X MPOTEKAHUSI, 03HAKOMJIICHUE C
NPOAYKIIMEN CHIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4
110 TeMe « BaxHeWImme HeMETaIlJIbl U UX COCIUHEHUS.

MeTaJiibl 4 UX COeTUHEHUS

OO6mas xapakTepUCTHKA XMMHUYECKUX JIEMEHTOB — METAJIJIOB HAa OCHOBAaHUHU MX
nonoxenus B [lepuoanueckoit cucreme xumudeckux snemeHToB . M. Menneneesa
1 cTpoeHus atroMoB. CTpoeHre MeTauioB. MeTtajuindeckasl CBA3b U METaInyecKas
KpUCTAJUIMYECKass pemeTka. OJIEKTPOXUMHYECKUN psAl  HANpsHKEHUM METaJIOB.
duznueckre W XUMHYECKHE CBOMCTBAa MeTauioB. OOIMe crnocoObl MOTy4YeHUs
MeTtaiioB. [loHsITHE O KOPPO3UU METANIOB, OCHOBHBIE CIOCOOBI 3aIUTBI UX OT
koppo3uu. CruiaBbl (CTallb, YyT'yH, AIOPAIIOMUHUN, OpOH3a) MU WX NPUMEHEHHE B
OBITY U IPOMBIIIICHHOCTH.

[Ilemounble MeTaiuibl: mosiokeHue B llepuomnyeckor CHCTEME XUMHYECKHUX
snemeHtoB J[. M. MennaeneeBa, CTpoeHHE HMX aTOMOB, HAXOXKIAECHHUE B IMPUPOJE.
du3znyeckre U XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). Okcuuabl u
TUIPOKCUABI HATPUA U Kaiusl. [ [puMeHeHne MEeT0UYHbIX METAIIJIOB U KX COCTMHEHHUI.

[IlemoyHO3EeMENBHBIE  METAUIbI MArHUM W KaJblIMK: TOJIOKEHUE B
[lepnoanueckon cucreme xumuueckux snemeHToB J[. 1. MennaeneeBa, ctpoeHne ux
aTOMOB, HaxOXJeHUE B npupojic. PU3ndecKkue U XUMMHYECKHUE CBOWCTBA MarHusi U
KaJblus. BaxkHelme coequHeHns] Kablus (OKCHU, TUIPOKCU, coH). JKECTKOCTh
BOJbI U CIIOCOOBI €€ yCTpaHEeHHUS!.

AmomuHuii: nosioxkeHue B Ilepronnueckoil cucteMe XMMHYECKUX AJIEMEHTOB
J. . MeHneneeBa, CTpoeHHME aToMa, HaxoXXaeHUE B mpupoge. duszndeckue u
XUMUYECKHE CBOMCTBA amtoMUHUA. AMQOTEpHbIC CBOWCTBA OKCHAA U THUIPOKCHIA
AJFOMUHMUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XuMuueckux 3yementoB [1. U.
MenpeneeBa, CTpOCHUE aTOMa, HAX0XKAEHUE B Npupoae. PU3N4ecKue 1 XUMUYECKUe



cBoMcTBa kene3a. Okcuawl, ruapokcuabl U conu keneza (1) m xeneza (1), ux
COCTaB, CBOMCTBA U MOJyUYCHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE C oO0pa3laMl METaUIOB U CIUIaBOB, HUX (DU3HUUECKUMU
CBOMCTBaMU, U3yUYCHHE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOYKHO MCIIOJIb30BAHKE
BUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBHUS OKCHAA KaJbIUS M HATPUSA C
BOAOW (BO3MOKHO MCIOJIb30BAaHUE BHUJCOMATEPUATIOB), HCCIIEJOBAHUE CBOWCTB
AKECTKOM BOJIBI, Mpoliecca TOPEHUs Kejle3a B KUCTOPoe (BO3MOXKHO MCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB), MPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEaKIMi Ha HWOHBI:
Mar"usi, KajbIus, amroMuHus, nuHka, skenesa (1) m xemeza (M), memm (1),
HAOJIIOICHUE U OTMHMCAaHUE MPOLIECCOB OKPAITMBAHUS TUIAMEHH MOHAMH HATpPHs, Kaus
U Kaiblivs (BO3MOXHO  HCIOJB30BAaHHE BUIECOMATEPUATIOB), HCCIIEIOBAHUE
aM(OTEepHBIX CBONCTB THAPOKCHUIA QIIOMUHHUS M TUIPOKCHUJIA IIMHKA, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3aJ1a4 10 TeMe «BakHelme MeTaibl U UX COSAUHEHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemectBa um Marepuasibl B TOBCEIHEBHON »KW3HU 4YeloBeKa. be3omacHoe
UCIOJIb30BAHUE BEIIECTB M XMMHYECKUX peakiuii B ObiTy. [lepBas momornis mpu
XUMUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpyXKaloliell cpeanpl (mpeaesibHas J0mycTUMas
KOHIIeHTpanus BemecTB, gaiee — [1/IK). Poib Xxumuu B pemieHHH 3KOJIOTHUYECKUX
pooIeM.

Xumuueckuii IKCnepumMeHm:

M3yueHHe OoOpas3IloB MaTepUalioB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEPHbBIC
MaTtepuabl).

Mesxcnpeomemmnuwie ceasu

Peannzanuss MeXnpeaMETHBIX CBSI3€M NpU M3YYEHUM XUMUU B 9 Kjacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK U MOHSATUM, SIBJISIOMINXCSI CHCTEMHBIMU JIJIS1 OTJICTbHBIX TIPEAMETOB €CTECTBEHHO-
HAy4YHOT'O I[UKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TOHSTHUS: HAY4YHBIM (HaKT, THIOTE3a, 3aKOH,
TEOpUs, aHalU3, CHUHTE3, KIacCuPUKaus, TMEPUOAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IETb, SIBJICHUE, TAPHUKOBBINA (P (DEKT,
TEXHOJIOT S, MaTepUAJIbI.

®usuka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIW/I, U30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUYECKUI 3apsia, MPOBOIHUKH,
MOJTYTIPOBOIHUKH, TUIJICKTPUKHU, POTOIIEMEHT, BEIIECTBO, TEJI0, 00BhEM, arperaTHoe
COCTOSIHME BEILECTBa, Ia3, PacTBOP, PaCTBOPUMOCTb, KpPUCTAJUIMYECKas peliéTka,
CILIaBbl, PU3MYECKUE BEIUYUHBI, EIUHULIBI U3MEPEHUS, KOCMUUYECKOE MPOCTPAHCTBO,
IUTaHETHI, 3BE3161, COJHIIE.



buonorusa: QorocunTes, apixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpaAIbHbBIC
yI00pEeHHMsI, MUKPOIJIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAJbl, TOPHBIE MOPOJIbI, TOJIE3HBIC
HCKOTaeMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE  pe3yJbTaThl OCBOEHHUSI MPOrPAMMBI  OCHOBHOTO  OOIIEro
00pa3oBaHMs JIOCTUTAIOTCA B XOJ€ OOy4YEeHHS XUMHUU B €IAUHCTBE Y4YE€OHOU H
BOCIUTATEJILHON JESATEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMH POCCUMCKUMU
COLIMOKYJIbTYPHBIMA M J1YXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, IIPUHATHIMU B
oOmmecTBe TMpaBWJIaMHd W HOPMaMd TIOBEJACHUS U CIOCOOCTBYIOT TpoIlleccaM
CaMOITO3HAaHUs1, CAMOPA3BUTHUS U COLIMAIM3ALIUNA O0yYAIOITUXCSI.

JInuHOCTHBIE pe3ybTaThl OTpaXaroT TOTOBHOCTh 00yyJaromuxcst
PYKOBOJACTBOBATbCSl ~ CUCTEMOM  IO3UTHUBHBIX  LIEHHOCTHBIX OpUEHTALlUU U
paclIMpEeHUE OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1)naTpuoTH4ecKOro BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOUIEHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY U
HAY4YHOMY HACJECIHWI0, MOHUMAaHWs 3HAYEHHUS XHUMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(pOpMAIUEH O
MEPEAOBBIX JOCTHXKEHHUSIX W OTKPBITUSIX MHPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEICTABJICHUSI O COLMAIBHBIX HOPMAaxX W TMPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHMKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIEA0BATEIbCKOM, TBOPUECKON U IPYTUX BUAAX JIE€ATEIbHOCTH,
FOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM JIESITEIBHOCTH TPU  BBIMOJHEHUU
y4eOHBIX, TMO3HABATEIBHBIX 3aJ]lay, BBINOJHEHUH XHUMHUYECKUX JKCIICPUMEHTOB,
CO3JIaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHUIO M B3aUMOIIOMOIIN
B MpOIECCe ITOM YUEOHOM AESITENBHOCTH, TOTOBHOCTH OIICHUBATh CBOE TOBEACHHUE U
TOCTYIIKA CBOMX TOBAPUIIEH C MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHU MOCJIEACTBUM MOCTYIIKOB;

3)IEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHPOBO33PEHUYECKNE TMPEJICTABICHUS O BELIECTBE M XUMHUYECKOW PEaKLNH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKHU W COCTABJISIOLIUE
OCHOBY ISl TIOHMMAHHSI CYIIHOCTH HAay4dHOU KapTHHBI MUpa, IpeAcTaBiieHus o0
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TMPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJTHOM CPEAOH, O POJIM XUMHUHU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[03HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA IOJYYEHHE HOBBIX 3HAHUM I10
XUMUH, HEO0OXOJIUMBbIC sl OOBSICHEHUS HAOIIOJaeMbIX MPOLIECCOB U SBJICHUH,
MO3HABATEIbHON, WH(POPMAIIMOHHONM W YUTATEIbCKOW KyJIbTYypbl, B TOM YHCIIE
HAaBBIKOB  CaMOCTOSITEJIbHONH pabOThl C  Y4eOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATypoO, JOCTYNHBIMU TEXHUYECKUMHU  CPEICTBaMU  MH(OPMALMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEHHI0O M TIO3HaHMIO, JIIOOO03HATEIBHOCTh, T'OTOBHOCTh H
CIOCOOHOCTB K CaM000pa30BaHUI0, MPOEKTHOM U MCCIIEI0BATENBCKON NEATEIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS 00YUYECHHS B adbHEHUIIEM;

4)(popMUpPOBAHUSA KYJIbTYPbI 310POBbA.

OCO3HaHUE LIEHHOCTHU U3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKHM Ha 3J0pOBBI 00pa3 KH3HU, OCO3HAHUE TOCIECACTBUA W HEMpPUITHE
BPEOHBIX  MpUBbIYEK  (YNOTpPEOJIEHHS  aJIKOroyisl, HApKOTHKOB,  KypEeHHS),
HEOOXOJAMMOCTH  COOJIOJEHUs MpaBWiI  O€30MacHOCTH NOpH  OOpalieHuu ¢
XUMHUYECKUMHU BELIECTBAMU B OBITY U peaibHOM JKU3HH;

5)Tpy10BOro BOCIMTAHMS:

MHTEpEC K MPAKTHUYECKOMY M3YYEHHIO Mpodeccuil U TpyAa pa3IuyHOro poja,
YBaXXEHUE K TPYAY U pe3yJbTaTaM TPYAOBOW AESITEIBHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUS MPEAMETHBIX 3HaHUN 110 XUMUHU, OCO3HAHHBIN BHIOOP MHAUBUAYAIBHON
TPACKTOPUM TMPOJOJKEHUS 00pa30BaHUS C YUYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEW, YCIIEIIHON
MPO(PECCUOHAIBHON JIEATEIbHOCTH U Pa3BUTUA HEOOXOIUMBIX YMEHUM, TOTOBHOCTh
aJanTUPOBAThCS B NPO(ECCUOHANIBHOU CPEJIE;

6)3K0J10rH4ecKOro BOCIUTAHMS:

HKOJIOTMYECKHU 11eJeco00pa3HOe OTHOLIEHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHUE IIEHHOCTU 3J0POBOTO H
O0e3zomacHOro oOpa3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3NUEeCKOMY M TCUXMYECKOMY 3J0POBBIO, OCO3HAHHWE LIEHHOCTH COOIIOJAEHUS
npaBuJl OE30MACHOTO MOBEEHUS IPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTyalUsX,
YTPOKAFOIIMX 3I0POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJy4yaeMmble MPHU U3YYEHUH XUMUH, IS
peleHns 3a7a4, CBA3AHHBIX C OKPY)KAIOLIEHW MPUPOJHOW CPENOM, JJIs MOBBILICHUS
YPOBHSI ~ DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS  IJ00AJBbHOIO  XapakTepa
HKOJIOTMYECKUX TMPOOJeM M IMyTell HMX pelIeHHs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOACTBOBATbCS WM B IO3HABATEILHOM,
KOMMYHHUKAaTUBHOU U COLIUAJIBHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTampeaMETHBIX PE3YJIbTATOB  BBIACISIOT 3HAYMMBIE IS
(opMupOBaHUS MUPOBO33PEHUS OOIIEHAYYHbIE MOHATHUS (3aKOH, TEOpHS, MPUHIIMII,
runoresa, (axkT, cucTeMa, MPOLECC, OKCIEPUMEHT U JIpyroe.), KOTOphIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAy4HBIX YYEOHBIX MpeAMEeTax U MO3BOJIAIOT Ha
OCHOBE 3HAHMW M3 3TUX MPEAMETOB (HOPMHUPOBATH MPEICTABIECHUE O LIETOCTHOU
HAyYHOM KapTHHE MHpa, U yHHMBEpCaJbHbIE yueOHbIe NEHCTBUS (IO3HABaTENIbHBIE,



KOMMYHUKATUBHbIC, PpETYJIATUBHBIE), KOTOpble obecneynBaroT GOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBINUIEHUS NPH OCBOEHUU
3HAHWI: PAaCKPBIBATH CMBICI XHMHUYECKHX MOHSATHUH (BBIIEIATh UX XapaKTepHbIC
MPU3HAKKU, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSITUSIMU), HCIOJIb30BATh
MOHATUS 11 OOBSICHEHUS OTIIENbHBIX (DAKTOB U SIBIICHHM, BHIOMpPATh OCHOBAHUS U
KpUTEpUH ISl KJIacCU(UKAIMA XUMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIHii,
yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBS3U MEXKIAY OOBEKTaMU H3YUCHHUS,
CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIYKTUBHBIC, NEAYyKTUBHBIC, N0 AHAJIOTHH),
Jie7aTh BBIBOJIbI M 3aKJIFOUYEHUS;

YMEHHE TIPUMEHSThH B TIPOIECCE€ TMO3HAHUS TOHATUS (TIPEAMETHBIE U
METaIpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOJIb3YEeMbIE B XHWMMUH,
peo0pa3oBbIBAaTh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUNA 3HaK (CHMBOJ OJJIeMEHTa), XuMHUYeckas ¢GopMyina W YypaBHEHHE
XUMUYECKON peakiuu — MpU pelIeHUH y4eOHO-MO3HABaTENIbHBIX 337a4, ¢ YU4ETOM
ATUX MOJICTBHBIX TMPEJACTABICHUN BBIABISTE U XapaKTEPU30BaTh CYIIECTBEHHBIE
NMPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XMMHUYECKUX PEaKIIHil,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH,  MPUYUHHO-CJICICTBEHHBICE  CBS3U W
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarejabckue 1eMCTBUS:

YMEHHE UCIOJIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA, & TAK)KEe B KQU€CTBE OCHOBHI /JIsi (DOPMUPOBAHUS TUIIOTE3BI IO TTPOBEPKE
PaBUJIbHOCTH BBICKA3bIBAEMBIX CYKICHUI;

MpUOOpETEHUE OMbITa 10 TUIAHUPOBAHUIO, OPTAHU3AIMU U TMPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0IIoJaTh 3a XOJOM IpoIllecca,
CaMOCTOSTENIbHO TPOTHO3UPOBATh €ro pe3yabTaT, (HopmMyaupoBaTh 00O0OIICHUS U
BBIBOJIbI IO pE3yJIbTaTaM MPOBEAEHHOTO ONbITAa, UCCIEI0BaHUs, COCTABIATh OTUYET O
MpoJIeTIaHHOM padoTe.

PabGora ¢ undpopmaumeii:

yMEHUE BBIOMpATh, AaHAJW3UPOBATh W MHTEPHPETHUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUAOB M (HOPM TPEACTABICHHS, MOJIYIaeMYI0 W3 Pa3HbIX HMCTOYHHUKOB
(HayYHO-TIOMYJISIpHAS JINTEpATypa XUMHUECKOTO COJIEp KaHMs, CIPABOYHBIE MTOCOOUS,
pecypcel HTepHETa), KPpUTHYECKHU OIEHHUBATh MPOTUBOPEYUBYIO U HEJIOCTOBEPHYIO
uH(pOpMaIIHIO;

YMEHUE TPUMEHSTh Pa3IMUHbIe METOJAbl M 3alpoChl MPU TOUCKE U OTOOpE
nHDOpMAIMU ¥ COOTBETCTBYIONIUX JaHHBIX, HEOOXOMMMBIX ISl BBHITTOJHCHHUS



y4eOHBIX U TMO3HABATEJbHBIX 3a]la4 ONPEACNEHHOIO TUIA, MPUOOPETEHUE OMbITA B
o0NlacTH  HMCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQZICHUE KYJbTYPOW AKTHUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTUMAaJbHYI0 (OpMY MpencTaBieHUs WHGOPMALUU U
WJUTIOCTPUPOBATh  PEIIAEMBIE 3aJa4yd  HECIOKHBIMA CXEMaMH, JHArpaMMaMmy,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

YyMEHUE WHCIOJB30BaTh W  aHAJIM3UPOBATh B  Ipolecce ydyeOHOM U
HCCIIEIOBATENbCKON AESITENbHOCTH HH(OPMALIUIO O BIUSHUM MPOMBIIUICHHOCTH,
CEJIbCKOT0 XO035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOIHON CPELBI.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeCTBHSA:

YMEHHUS 3a/1aBaTh BOMPOCHI (B XOJ€ uajiora u (Ujiu) JUCKYCCHM) MO CYLIECTBY
oOcyxxnaemMoil  TeMbl, (OPMYJIUPOBaTb CBOM  NPEUIOKEHHS]  OTHOCHUTEIBHO
BBITIOJIHEHNS PEIIOKEHHOM 3a1a4K;

YMEHHSI  NPEACTABIATH  IOJYYEHHBIE  PE3yNbTaTbl  IO3HABATEIIBHOU
NEATEIBbHOCTH B YCTHBIX M MMHCbMEHHBIX TEKCTaX; JAENaTh IPE3EHTALNIO PE3YIIBTATOB
BBIMOJIHEHHUST XMMHUYECKOIO JKCIepUMeHTa (1a00paTOpHOTO OmbITa, J1aOOpaTOpPHOM
paboThI IO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, Y4EOHOTO IIPOEKTA);

yMEHUsl y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
ITI03HABATEIIbHOW U MCCIIENOBATENBCKON IEATEIBHOCTH IPU PEIICHUH BO3HUKAKOIIUX
npobjsieM Ha OCHOBE Yyuéra OOIIMX MHTEPECOB U COIVIACOBAHUS IO3ULIUN
(0bcyxneHusi, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAIMS COBMECTHBIX
NEeUCTBUM, OMpeNIesICHNEe KPUTEPUEB MO OILEHKE KayeCTBa BBIMOJHEHHOW pabOThI U
TIpyTHE).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHUE CaMOCTOSITEIIBHO OIPENEIATh LEIU JEATEIIbHOCTH, IIJIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBaTh M MPH HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
NesTEeNbHOCTh, BbIOMpaTh Hanbosee 3(PPEeKTUBHBIE CIOCOOBI pELIEHUs YYEOHBIX U
[IO3HABATENIbHBIX  3a7a4, CaMOCTOSTENIbHO COCTABJIATH WM KOPPEKTUPOBATh
IPEIJIOKEHHBIA  AJITOPUTM  JECUCTBUM MPU  BBIIOJIHEHUM 33JaHUM C  Y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAaHUN 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAX W PEaKLUsX,
OLICHMBATh COOTBETCTBUE IIOJIYYECHHOIO pE3yibTaTa 3asBICHHOM LEIU, YMEHHE
UCIIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IPEIJIAaracMbI€ B YCIOBUU 3a1aHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 0053aTENBLHOTO
collepKaHMs, YCTAHOBIIGHHOTO JaHHOW deaepanbHOi pabodeil mporpamMmoi,
BBIICJIIIOT: OCBOEHHBIE OOYYaloOIIMMKCS HAay4YHbIE 3HAHHS, YMEHUS U CIOCOOBI
NENCTBUM, BUABI AEATEIBHOCTU 1O MOJTYYEHHIO HOBOTO 3HAHMS, €r0 NHTEPIIPETALINH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.



K koniy oOyuenus B 8 kijiacce mpelMeTHbIE PE3ybTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PpACKpBIBATH CMBICJI OCHOBHBIX XHMHYECKHX IOHSTHUWA: aTOM, MOJIEKYIIa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAs M HEOAHOPOJHAS), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas MU
MOJIEKYJISIDHAsE Macca, KOJMYECTBO BEHIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasl JI0JII XUMHUYECKOTO AJIEMEHTa B COEIMHEHUU, MOJISIPHBINA O0BEM,
OKCHJ, KHUCJOTa, OCHOBAHHUE, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKas peaxius, KiIacCUPHUKAIMSI pPEaKIHil: peakuuu
COEIMHEHHUS, PEAKLIMH PA3JIOKEHUSI, PEAKIIMK 3aMEIICHUS, pEaKIIM 0OMEHa,
9K30- M DHIOTEPMUYECKUE PEAKIUHU, TEIIoBOM 3 EeKT peakuuu, Sapo
aToma, SJIEKTPOHHBIM CIOM aTtoMa, aTomMHasi OpOuTaldb, pPagUyC aTroMma,
XUMUYECKasi CBs3b, MOJSPHAS W HEMOJSpHAs KOBAJCHTHAs CBS3b, MOHHAS
CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBas J10J1s BEIIECTBa (IIPOLICHTHAS
KOHIIEHTpAIHs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHATHU H
IPUMEHSTH 3TU NOHATHUSA IPY ONMMCAHUY BEUIECTB U UX MPEBPAILLICHUII;

e HCIMOJb30BATh XUMUYECKYIO CUMBOJIMKY JUIsl COCTABIEHUS (OPMYII BEILIECTB
Y YPAaBHEHHUN XUMUYECKUX PEAKIIHM;

e ONpEAENATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb OKUCJICHUS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, TPUHAIC)KHOCTh
BEIIECTB K OMNPEACIEHHOMY KJacCcy COeAMHEHUW 1o ¢opmysiaM, BHUJT
XUMHUYECKOW CBsI3M  (KOBAJIGHTHAasT W  HMOHHAsl) B  HEOPTraHUYECKUX
COCIMHEHUSX;

e packpbiBaThb cMmbIci Ilepuomnueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHMUMAHWE TNEPUOJAMYECKON 3aBUCHMOCTH CBOWCTB
XUMUYECKUX D3JIEMEHTOB OT WX mnojoxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXpPAHEHHUS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HUSI, 3aKOHa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro dopmy [lepuoamaeckoit
CUCTEMbl XUMUYECKHUX AJIEMEHTOB: pa3inyaTh NOHATUS «TJaBHAs MOJArPYyIna
(A-rpynma)» u «mobounas noarpynna (b-rpynmna)», mMansie U Oosbline
NEPUOJbl, COOTHOCUTH OOO3HAYEHUs, KOTOpPbIE HMEIOTCS B TaOIUIE
«Ilepuoguueckass cuctema xumudeckux sjiemeHToB J[. M. MennaeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHX SJIEMEHTOB
(coctaB U 3apsan sapa, odllee YKHCIIO JIEKTPOHOB M paclpeiesieHue uX Io
AJIIEKTPOHHBIM CJIOSM);



KJIacCU(DUIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHMYeCKUE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YHUCiy M COCTaBy Y4YacTBYIOIIMX B peEaKlUU
BEILIECTB, O TETIOBOMY A (PeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OONME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXKIAs OMHCAHUE TMPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHHWS XUMHUYECKHX TMPEBpAIICHHA B
Pa3ITUYHBIX YCIOBUSX;

BBIYHMCIISATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJII0 XHMHYECKOTO »JJIEeMEHTa 1o (opmylie CoequHEHUs,
MacCOBYIO JIOJIO BEIECTBA B PAaCTBOPE, MMPOBOIUTH PACUETHI 110 YPABHEHUIO
XUMHAYECKON PEAKLINH;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICIUTEIHFHOW JCSITCIBHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, OO0O0OIINEHHE, CHUCTEeMaTH3allkio, KIIacCH(pUKAIUIO,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBS3€H — [IJI1 M3Y4YEHHUS CBOMCTB
BEIIECTB U XUMHYECKUX PEAKIIMM, €CTEeCTBEHHO-HAYUYHbIE METOJIbI MO3HAHUS
— HabmoeHNe, U3MEpPEeHHe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PEabHBIN |
MBICJICHHBIN );

CJIeIOBaTh MpaBWaM IOJIb30BaHUS XUMHUUYECKOU MOCYNI0N U J1a0OpaTOPHBIM
o0opyJoBaHMEM, a TakkKe IpaBuUjaM oOOpalleHus C BelleCTBaMU B
COOTBETCTBUM C HWHCTPYKIUSIMH TIO  BBIMOJHEHUIO  JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB TI0 MOJYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(BomopoJla M KHCIOPOJa), NPUTOTOBJIEHHIO PACTBOPOB C OIpPEACIEHHON
MacCOBOM J0Jied pacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH U TPOBOIUTH
XUMUYECKHUE DKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB MIEIOYEH U
KHCJIOT C IOMOUIBIO UHIMKATOPOB (JIaKMYC, (heHONI(PTanerH, METHIIOPAHK U

TIpyTHE).

K xonity oOydenus B 9 kJjiacce mpeIMETHbIE PE3yJIbTaThl HA 6A30BOM ypOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUH:

PACKpBIBATH CMBICII OCHOBHBIX XUMUYECKUX MOHITUNA: XUMAYECKUMN JIEMEHT,
aToM, MOJEKyJa, WOH, KAaTHOH, aHWOH, IIPOCTOE BEILIECTBO, CIIOKHOE
BEILIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKasl peaKIlusl, XUMHUECKasi CBsI3b, TEIJIOBOU (P dEKT peakinu, MOJb,
MOJISIPHBIN 00BEM, pacTBop, DIEKTPOJIUTBHI, HEJJICKTPOJIUTHI,
ANEKTPOJIUTHUYECKAs UCCOLMALIMS, PEAKIIMKM HOHHOTO OOMEHa, KaTajau3arop,
XUMHUYECKOE paBHOBECHE, OOpaTUMble H  HeEoOpaTUMbIe pEaKIluH,
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHU, OKUCIUTEb, BOCCTAHOBUTED,
OKHCJICHUE W BOCCTAHOBJICHHE, AJJIOTPONHs, aM(POTEpHOCTh, XMUMHUYECKas



CBA3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKAs), KpUCTAJUIMUECKasi peleTKa,
KOPPO3Usl METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKON pEaKLHH, MPEACIbHO
nonycrumas konnentpanus [1JIK Bemectsa;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHSITUH U
MIPUMEHSThH ATU OHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsi COCTaBJiIeHUS (OpMYI BEIIECTB
Y YPaBHEHUM XUMHUYECKUX PEAKIIUIA;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKHCICHUS XUMHUYECKUX 3JIEMEHTOB B
COCAMHEHUAX  PA3IMYHOTO COCTaBa, MPUHAICKHOCTh BEHIECTB K
oTnpeAeNEHHOMY KJIACCy COCTUHEHHM 10 popMyiaM, BUJ XUMUYECKOU CBSI3U
(koBaJieHTHAsi, UOHHAs, METAIMYECKas) B HEOPTaHMYECKUX COEIUHEHUSX,
3aps]l MOHA M0 XUMHUUYECKOU opMylie, XapakTep Cpelibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCTUHEHUM, TUM KPUCTATUTMYECKON PEIIETKH KOHKPETHOTO
BEIIIECTBA;

packpeiBath cmbica Ilepuonnueckoro 3akona J[. M. Menneneesa wu
JEMOHCTPUPOBATh €ro TOHUMAHHUE: OIUCHIBATH W  XAPaKTEPU30BaTh
Tabimunyto (opmy Ileprogudyeckoit CUCTEMBI XUMHUYECKUX DSJIEMEHTOB:
paznuyaTh TMOHATUSA «IJaBHasg mnoarpymnmna (A-rpynma)» HU «1no0odHas
noarpynmna (b-rpynma)», wmanble U OONbIIME TEPUOMABI, COOTHOCHUTH
0003HaueHHUs, KOTOPbIE UMEIOTCSI B TIEPUOUYECKON TabIUIe, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XHMHMUYECKUX DJIEMEHTOB (COCTaB M
3apsii  siapa, oOIee YKCIO DJIEKTPOHOB UM pachpeiesieHue Hux [0
AJIEKTPOHHBIM CJIOSIM), OOBSCHSTHL OOIIME 3aKOHOMEPHOCTH B W3MEHECHHU
CBOMCTB D3JIEMEHTOB M HX COCJAMHEHUN B Tpejenax MalbIX MEepUOIOB U
[JIABHBIX MOJTPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHMYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YHCIYy M COCTaBy YYacTBYIOUIUX B PEaKIUU
BEIIIECTB, MO TEIIOBOMY 3G (dEKTy, MO M3MEHEHUIO CTEMEeHEW OKUCIICHUS
XUMHYECKUX IJIEMECHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIME U Chenupuueckue XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, TMOJTBEPKJIasi OIMNUCAHUE
npuMepaMu MOJIEKYJISIPHBIX W HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIUM;

COCTABJIATh YPABHEHHUSI JIEKTPOIUTUYECKON AUCCOIMALIUNA KUCIIOT, IIeI0Yeit
U COJIeH, TIONHBIE M COKpalIEHHBIC YpPaBHEHUS pEaKIMil MOHHOTO OOMEHa,
ypaBHEHMS peakiui, MOATBEPKAAIOMIUX CYIIECTBOBAaHUE TIE€HETUUECKOMN
CBSI3U MEXK]Iy BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

packpbiBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
MTOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHiA,



IPOrHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS,
BO3MOXHOCTH TMPOTEKAHUS XHMHUYECKUX TMPEBpAllCHU B pa3IUYHBIX
YCIIOBUSX;

BBIYHMCIISATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »dJeMEeHTa M0 QopMysie COETUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE, IPOBOJUTH PacUEThl MO YPaBHEHUIO
XUMUYECKOMN peaKInu;

coOMI0aTh MpaBUiIa MOJIb30BAHMUS XUMHUYECKON MOCYI0M W J1abopaTOpHBIM
obopynoBaHuEM, a TakXKe TMpaBuia oOOpalleHus C BElIeCTBaMH B
COOTBETCTBUM C HWHCTPYKIUSAMH TIO  BBIMOJHEHUIO  JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(amMmaka u yrieKucioro rasa);

MIPOBOJIUTH PEAKIIUU, TTOATBEPIKAAIONTNE KAYESCTBEHHBIN COCTAaB Pa3IMYHBIX
BCIIIECTB: PACMO3HABATh ONBITHBIM NYTEM XJIOPUA-, OpPOMHI-, HOIUI-,
kapOoHar-, Qocdar-, cunukar-, cyiabhar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI ¥ HMOHBl HW3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECCTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICIUTEIHLHOW JCSITCIBHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IICHUE, CUCTEeMATU3AIINIO, BBISIBICHUE MPUUYUHHO-
CJICICTBEHHBIX CBSI3€H — JUIsl M3yYEHUS] CBOWCTB BEIIECTB M XHWMHUYECKHX
peaKkiMii, eCTeCTBEHHO-HAyYHbIE METOJbl TO3HAHWS — HaOIIOACHHUE,
U3MEpPEHHE, MOACIINPOBAHUE, SIKCIEPUMEHT (PEaabHbI U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoanuyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB DJIeKTpOoHHbIE (HU(POBHIE)
KonTposabHbie IpakTuyeckue
n/m | uTeM MPOrpamMMbl Beero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3znea 1.1lepBoHavajibHble XUMHYECKHE MIOHSITHS
XumMusg — BaxkHas 00J1acTh,
1.1 eCTeCTBOSHaHVH T 5 2 https://m.edsoo.ru/YNVJIX660G
MIPaKTUYECKON
JIEATEILHOCTH YEI0BEKA
B
1.2 CHICCTBA M XHMITACCKHC 15 1 https://m.edsoo.ru/ONNXR1VFOQ
peaKIuu
Hroro no pasneny 20
Pa3jnen 2.BaxuHeiimme npeacTaBuTe/ i HEOPraHNYECKUX BelIeCTB
B .K .
2.1 O3AYX. RHCTOPOA 6 https://m.eds00.ru/DSBORT Y30
ITousTie 00 OKCHITaX
B LT
22 OROPOAL- LIOTATHE O 8 1 https://m.eds00.ru/5D61IZ6PS
KHCJIOTaX U COJAX
Boma. P il
23 OA1a. TacTBOPRL. LIOWATHE 5 1 1 https://m.eds00.ru/M13I5KJBM
00 OCHOBaHMAX
OCHOBHBIE KJIaCChI
2.4 HEOPraHUYECKUX 11 1 1 https://m.eds00.ru/0TSASMOWT
COeIUHEHUU
Hroro no pasneny 30



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Pasznen 3.Ilepuoanueckuii 3axoH u llepuogudeckas cucrema xumnueckunx 3jemMeHToB JI. U. MenneneeBa. CTpoeHne aToMoB.

XumMuuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbBIE pPe€aKknuu

Ilepuoauueckuii 3aK0H U
[lepnonnueckas cucrema

3.1 XUMHUYECKHUX DJIEMEHTOB /. 7 https://m.edsoo.ru/TCBIBVWFZ
N. MenneneeBa. CtpoeHue
aToma
XuMUYECKas CBA3b.
3.2 OrucaHTeIbio- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTaHOBUTEJIbHbBIE
peaxkuu
Hroro mo pazueny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo0.ru/KQBD02J69
OBILIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KVIACC

KoanuyecTBO 4acoB

Ne HanmenoBanmue pa3jiesioB JuiekTpoHHbIE (UG POBbIE)
KoHnTpoJbHbie IIpakTH4eckue
n/m | HTeM NPOrpamMmbl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3znes 1.BemecTBo 1 XuMn4yeckne peakuum
[ToBTOpEeHME U yriayOlieHNe
1.1 3HaHUH OCHOBHBIX 5 1 https://m.edso0.ru/EQETUT35Z
pas3zenoB Kypca 8 kiiacca
OCHOBHBIE
1.2 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/AFN4LWG7U
XUMUYECKHUX PEaKIuid
DIEeKTPOTUTHIECKAS
HCCOIUAITS.
1.3 o Han 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PEAKIIUHU B
pacTBopax
Hroro no pasneny 17
Pa3nen 2.HeMeTasibl M HX COeTHHEHHS
OO61as xapakTepuCcTHKa
2.1 XUMHYECKHUX DIIEMEHTOB 4 1 https://m.edso00.ru/ZTN1F700l
VIIA-rpynnst. ['anorenst
OO61mas xapakTepucTHKa
XHUMUYECKHX DJIEMEHTOB
2.2 6 https://m.edsoo.ru/P3DHMFB09

VIA-rpynmel. Cepa u eé

COECTUHEHUS



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09

OO61mas xapakTepucTHKa
XUMHUYECKHX AJIEMEHTOB

2.3 7 https://m.edsoo.ru/\VOXDOUX2S
VA-rpynrsl. A30T, .
dbocdop 1 UxX CoOeTMHECHUS
OO0mast xapakTepUCTHKA
24 XHUMACCICX STCMEHTOD 8 https://m.eds00.ru/JPJ200VJX
IVA-rpynnsl. Yriepon u
KPEMHUH U UX COCAMHCHUS
Hroro mo pazgeny 25
Pa3zgen 3.MeTa/iIbI M UX COCTHUHEHUS
O61ue cBoiic
3.1 HHE CBOHCTRA 4 https://m.edsoo.ru/GHV2L6NJ8
METAJIJIOB
B -
3.2 IHCHIIHIE METALIbL H X 16 https://m.edso0.r/EFKQWOHZ
COCTMHEHUS
Hroro no pasneny 20

Pa3nea 4. XuMust 1 OKpyxkamomas cpeaa

BemectBa u maTepuansl B

4.1 3 https://m.edsoo.ru/TENBWEF7Y
JKU3HU YeTIOBEeKa
Hroro mo pasneny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

Ne

n/n|

KoanuecTBo 4acoB

Tema ypoka

KonTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
U3yYEeHUS

DJIeKTpoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

IIpeamer xumuu. Ponb xumuu B
JKU3HU JejloBeKka. Tena u
BEIIEeCTBA

https://m.edsoo.ru/L62DS2CZR

ITonstue o MECTOAaX IIO3HAaHUA
B XUMHUU

https://m.edsoo.ru/9ZJAEW050

[IpakTuueckas paborta Ne 1
«[IpaBumna paboTsl B
nabopatopuu ¥ IpUEMBI
oOpariieHus ¢ 1a60paTOpHBIM
000opyI0BaHUEM

https://m.edsoo.ru/L5EW4353D

YucThle BelecTBa U CMECH.
Crioco0bl pazfeneHust cMecei

https://m.edsoo.ru/6TME21FW8

[TpakTruyeckas paGora Ne 2
«Paznenenue cmeceit (Ha
IIpUMEPE OYUCTKH ITOBAPEHHOMN
COJIN)»

https://m.edso0.ru/K3LS5MCRY

ATOMEI 1 MOJICKYJIbL

https://m.edsoo.ru/BLS04WTBS8

XUMHUYECKHUE IIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHYECKUX
3JIEMEHTOB

https://m.edsoo.ru/AH3D4DNAX

[IpocTeie U cloKHBIE BENIECTBA

https://m.edsoo.ru/DXJBSTJ95



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

https://m.edso0.ru/AMOBJ30QZ5

10

3aKOH IMOCTOSHCTBA COCTaBa
BemiecTB. XUMHUecKas
dhopmyna. BareHTHOCTh aTOMOB
XHMHYECKHUX 3JICMEHTOB

https://m.edsoo.ru/IMC496FX6

11

OtHOCUTENbHAA aTOMHAas
macca. OTHocuTeIpHAS
MOJICKYJISIpHAsI Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCIUHEHUHN

https://m.edso0.ru/GHV580MVE

13

KomnuectBo BemecTBa. Moib.
MomnsipHas macca

https://m.edsoo.ru/368UNL5Y?2

14

duznyeckue 1 XUMHUUECKHE
SIBIICHHS. XUMHUYCCKast pCaKknud

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3sHaku u ycioBus
MPOTEKAHUs XUMUYECKUX
peakuui

https://m.edso0.ru/N6DVNJKQ5

16

3aKOH COXpaHEHMS MACChI
BeLIECTB. XUMHUUYECKUE
ypaBHEHHUS

https://m.edso0.ru/M8DS4IHVM

17

Brrunciienus konnuecTsa,
MAacChl BELIECTBA MO
YPaBHEHUSM XUMHUYECKHUX
peakuui

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanus XumMuueckux
peakuuii (coequHeHus,
pa3noXeHusl, 3aMeIEHUs,

https://m.edsoo.ru/L4807LAGB

oOMeHa)



https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIii-
sHnukiIoneauct. O0o0IEeHne 1
CHCTEMAaTH3alUs 3HAaHUH

https://m.edsoo.ru/P1IWARH3AB

20

Kontponbnas padota Nel o
teMe «BemecTBa u
XUMHUYECKUE PEAKIIII

https://m.edso0.ru/ON62SNERU

21

Bo3nyx — cmecsk ra3os.
CocraB Bo3ayxa. Kucnoponx —
3JIEMEHT M TIPOCTOE BEIIECTBO.
O30H

https://m.edso0.ru/XXONONRN1P

22

dusnyeckre 1 XUMUYECKUE
CBOMCTBA KHCIIOpOa (peaKIuu
okucIeHus, ropenue). [Tonstue
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

CriocoObI mosryyeHus
KHCJIOpO/Ia B JIaOOpaTOpUH U
MPOMBIIUIEHHOCTH.
[TpumeneHne Kucmopoaa

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoit 3¢ ekt xumMuueckoit
peaKIyu, IOHATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U DHJIOTEPMUYECKHIX
peaKImsIx

https://m.edsoo.ru/PNMKJZHKX

25

Tornnugo (HedTh, yrois u
MeTaH). 3arpsi3HEHUE BO3AyXa,
CHOCOOBI €ro NMpeA0TBpaIleHus

https://m.edsoo.ru/USNY5UUW?2



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2

26

[IpakTrueckas padota Ne 3 o
teMe «llonmyuyenue u cobupanue
KHCIIOpO/1a, U3yUEHHUE ero
CBOMCTB»

https://m.edsoo.ru/5516UHX3R

27

Bomopon — anemeHT u
MPOCTOE BEIIECTBO.
Haxoxxnenue B mpupoje

https://m.edsoo.ru/WD392ACWB

28

dusnueckre U XUMHUYECKHE
CBOICTBa BOJOpO/IA.
[Ipumenenue Bogopoaa

https://m.edso0o0.ru/0SZ28459R

29

ITonsaTHE 0 KUCIOTAX U COJIIX

https://m.edsoo.ru/TMWNIVC43

30

Crioco6bl ToTy4eHus1 BOAOPO1a
B 1aboparopuu

https://m.edsoo.ru/C9TO9UCIP

31

[IpakTnueckas padora Ne 4 o
teMe «llonmydyenue u cobupanue
BOJIOPO/A, U3YYEHHE €TO
CBOMCTB»

https://m.eds00.ru/SS3WAX33K

32

MounsipHblii 00BEM ra3oB. 3aK0H
ABorazpo

https://m.eds00.ru/M3KSO10DQ

33

Brruncienus o0bEMa,
KOJIMYECTBA BEIISCTBA ra3a Io
€ro U3BECTHOMY KOJIMYECTBY
BEIIIECTBA WIN 00BEMY

https://m.eds00.ru/MXGOY304M

34

Brrunciesus 006EMOB ra3oB M0
YpaBHEHUIO PEaKIIUN Ha OCHOBE
3aK0HA 00BbEMHBIX OTHOIIIEHUH

https://m.edso0.ru/9TQ8AXABY

ra3oB



https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY

35

dusnueckre U XUMHUIECKHE
CBOICTBA BOJbI

https://m.edsoo.ru/7AOGFZK4R

36

CocraB ocuoBauuii. ITousrue
00 MHIUKaTOpax

https://m.edsoo.ru/IXB2W6I1VL

37

Bopa xak pactBoputens.
Haceiiennsie u
HEHACBILIEHHBIE PACTBOPBI.
MaccoBast 107151 BELIeCTBaA B
pacTtBope

https://m.edsoo.ru/MKHXPOFH4

38

[IpaxTuueckas padora Ne 5 o
teme «lIpuroroBnenue
pacTBOPOB C OMPEJCIEHHON
MacCOBOH IoJIeH
PacTBOPEHHOTO BEIIECTBAY»

https://m.edsoo.ru/M\WXUKPAUOA

39

KonrtponbHas padora Ne2 o
teMe «Kucnopoa. Bonopon.
Bona»

https://m.edso0.ru/JM7935DRY

40

OKcHabI: COCTaB,
KIaccupuKanus,
HOMEHKJIaTypa

https://m.edso0.ru/5TFSJINAY

41

[TonydyeHnue nu XuMHYECKHE
CBOWCTBA KUCJIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

https://m.edso0.ru/8JAZ9YWS2

42

OcHOBaHUA: COCTaB,
KIaccupUKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/5U397HU5SC



https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C

43

[Tonyuenue u XuMU4IECKHe
CBOICTBa OCHOBAHUIA

https://m.edso0.ru/GD9A28ROE

44

KwucnoTsl: cocTas,
Kiaccuukanms,
HOMEHKJIaTypa

https://m.edsoo.ru/Q6U4WEBKY

45

[Tonyyenue u xumudeckue
CBOMCTBA KMCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpennue):
HOMEHKJIaTypa, CIIOCOObI
MOJTYYCHUS, XHMUYCCKUE
CBOMCTBA

https://m.edsoo.ru/JSNUIM9TJ

47

[IpaxTuueckas padora Ne 6.
PemeHHe 3KCHepI/IM€HTaJII)HI)IX
3aj7a4 1o TeMe «OCHOBHEIC
KJIaCChl HEOPTaHUYECKUX
COCIUHECHUI

https://m.edso0.ru/58D13JF7V

48

FGHGTI/ILIGCKaSI CBA3b Memny
KJIaCCaMU HEOPTraHUYECKUX
COeINHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O000I1IIEHNE U CUCTEMATHU3AIINS
3HAHUH

https://m.edso0.ru/S7TBUOEEYN

50

KonTponbnas pabora Ne3 o
Teme "OCHOBHBIE KJIaCChl
HEOPraHWYECKUX COCAMHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

[IepBble moNBITKN
KJIacCU(UKALUN XUMUYECKUX
anemeHToB. [IonsTHe 0
Ipynnax CXOQHbIX 2JIEMEHTOB

https://m.edsoo.ru/CO0V3CC214



https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214

52

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cuctema
XAMHYECKUX dj1eMeHToB /I, U.
Meunneneena

https://m.edsoo.ru/X9F1NR3U8

53

[lepurozpl, TpyMIIbI, MOATPYIIIBI

https://m.edsoo.ru/NOMWWJIRXN

54

Crpoenue atomoB. CocTas
aTOMHBIX siaep. M30Tomb!

https://m.edsoo.ru/IMUDOMR5H

55

CrtpoeHue 3JIeKTPOHHBIX
000J104EK aTOMOB 3JIEMCHTOB
[Tepuoanueckoit cucremsl /.
. Menneneena

https://m.edso0.ru/T95YNV8B2

56

XapakTepucTuKa XUMHUECKOTO
3JIEMEHTA MO0 €ro MOJIOKEHHUIO B
[Tepnonnueckoii cucreme /1. U.
MenneneeBa

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [lepuonnyeckoro
3aKOHA JIJI Pa3BUTHS HAYKU U
npaktuku. JI. 1. MenzaeneeB —
Y4EHBIM, EAAror U rpak 1aHuH

https://m.edso0.ru/SZD8XEQ0P

58

PesepBubIil ypok. O6006111eHIE
Y CUCTeMaTu3aIus 3HaHUH /
Bcepoccuiickas npoBepodHas
pabota

https://m.edso0.ru/ZCQTRP0O8Y

59

KonTponsnas pabora Ne4 no
teme «CTpoeHue aToma.
Xumuueckas CBsi3b» /
Bcepocculickas npoBepodHas
pabota

https://m.edsoo.ru/FTIZF99WF



https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF

BHGKTPOOTpI/II_[aTCJ'IBHOCTB

60 aTOMOB XMMHUYECKUX 1 https://m.edsoo.ru/HZA110EDS
3JIEMEHTOB

61 HMonuas xumudeckas CBsA3b 1 https://m.edso0.ru/3SY1RJKVI
K

62 OBAJICHTHAA HOTLIpHAA 1 hitps://m.eds00.ru/EOL3MT2AE
XUMHAYECKAS CBA3b
K

63 OBAICHTHAL HELOAPHAA 1 https://m.edsoo.ru/9YVR3FUXI
XUMHAYECKAS CBA3b

64 CreleHs OKUCIIEHUS 1 https://m.edsoo.ru/RA6CVXM66
0 R

65 KHCTHTEIRHO 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTaHOBUTEJIbHBIC PEAKIIMH

66 OKUCIUTENIN U BOCCTAHOBUTEHU 1 https://m.edso0.ru/QPS46Z5PU
PesepBHEIit ypok. O6001ICHHE

cHUCTEMAaTu3a 3HAaHHUH 110

67 1 CHETEMATHSATITT SHARHMHI 1T 1 https://m.edsoo.ru/4ARH7M35NF
teme «CTpoeHue aToma.
XUMHUYECKASA CBI3bY
P 7 . 00600

68 C3CPBHBIM YPOK. LDOOIICHAC 1 https://m.eds00.ru/7TDNRBZ948
W CHCTEMATHU3allus 3HAHAMN

OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KVIACC

Ne

n/n|

Tema ypoka

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYEeHUsS

DJIeKTpoHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

[Tepuonuueckuii 3aKoH.
[Tepuoanueckas cucrema
XUMHUYECKUX dJIEeMEHTOR /I,
H. Mennencepa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B
U3MEHCHUY CBOMCTB
XUMHUYECKUX DJIEMEHTORB
IIEPBBIX TPEX NEPUOAOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIATypa
HEOPTaHWYECKUX BEIIECTB

https://m.edsoo0.ru/MWTOI1IWRA20Q

Busl xumudeckoil cBs3u
Y TUIMBI KPUCTAITMYECKHUX
peLIETOK

https://m.edsoo.ru/UI4Y5CFRV

Kontponsnas padora Nel
no teme «IloBTOpeHne u
yTIIyOJIeHHe 3HAaHUN
OCHOBHBIX Pa3/IeJIoB Kypca
8 ximacca»

https://m.edso0.ru/J4X8ZN212

Knaccudukanms
XUMHUYECKHUX PEaKLU 10
Pa3JINYHBIM NPHU3HAKAM

https://m.edsoo.ru/X8XAE7E2J]



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J

IlousTue o CKOpPOCTH
XHUMHYECKOH pE€aKkunu.
IloHsiTHE O TOMOTE€HHBIX U
IeTEPOrCHHBIX pCAKIUAX

https://m.edsoo.ru/6VLXCYY7N

IloHsTHE 0 XUMHUYECKOM
paBHOBecuu. DakTopswl,
BJIMSIIOIIME HA CKOPOCTh
XMMHYECKON peaKiuu 1
MOJ0KEHHE XUMHUYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIE
peakiumn

https://m.edso00.ru/648V11026

10

Teopus
BJIEKTPOIUTHYECKON
nuccoruanuu. CUabHbIC U
ci1abbl€ AIIEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HNonnble ypaBHEHUS
peakuuii

https://m.edsoo.ru/VN2SBIN1R

12

XUMHYECKUE CBOMCTBA
KHUCJIOT U OCHOBAaHHI B
CBeTe MpejcTaBIeHull 00
BJIEKTPOTUTUYECKON
JTUCCOTTHAITIT

https://m.edsoo.ru/8HH81YVXI



https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI

13

XUMU4JecKre CBOMCTBA
COJIeHl B CBETE
npeACTaBICHUN 00
AIEKTPOJIUTUYECKON
JIACCOIAAIN

https://m.edsoo.ru/ETD5QTS4G

14

[TonsiTe o ruapoIU3e
conei

https://m.edsoo.ru/9JFRAVESW

15

0O0600uIeHNEe U
CHUCTEMATHU3ALUS 3HAHUI

https://m.edsoo.ru/FEEIZRMBG

16

[IpakTuueckas pabora Ne
1. «Pemenue
AKCIICPUMEHTAIIbHBIX
3a71a49»

https://m.edsoo.ru/7VXTFHIT4

17

KonTponbnas padorta Ne2
0 TEMe
«QNEKTPOIUTHYECKAS
JMCCOLMALIUS.
XUMHUECKUE PeaKIi1 B
pacTBOpax»

https://m.edso0.ru/9RKLZDNUX

18

OOm1ast XxapaKTepUCTHKA
rajoreHoB. XUMHUYECKUE
CBOMCTBA Ha IpUMEPE
XJIo0pa

https://m.edsoo.ru/NNYKYZF12

19

Xnoposogopon. ConsHast
KHMCJIOTa, XMMUUYECKHE
CBOMCTBA, OJIy4EHHE,
IIpUMEHEHNE

https://m.edsoo.ru/CWVSHCD2M



https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M

20

[IpakTrueckas pabota Ne 2
o teme «llomydyenue
COJISTHOM KHCIIOTBI,
U3y4YeHHE € CBOMCTBY

https://m.edsoo.ru/PVEXIYWEG

21

Brrancnenus no
YpaBHEHUSM XUMHUYECKHUX
peaKkIuii, eciii OJIMH U3
peareHTOB J1aH B U30BITKE

https://m.edsoo.ru/4BI5HO70F

22

OOmas xapakTepucTUKa
anemeHToB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

23

AJITOTPOIIHBIE
Moau(UKAIIIU CEPHI.
Haxoxaenune cepol u e€
COCMHEHUH B IIPUPOJIC.
XnMHuyecKkre CBOMCTBA
cepbl

https://m.edsoo.ru/CX10EU8PO

24

CepoBozopoJi, CTpoeHHe,
busnueckue u
XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxkcuasl cepsl. CepHas
KHCIOTa, (U3UYECKUE U
XHMHYSCKHE CBOMCTBA,
MIPUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XHUMHYECKUE PEAKIUH,
JIeXaIIe B OCHOBE
MIPOMBIIIIJIEHHOTO CrIocoba
MOJyYEeHUSI CEpHOM
KUCJIOThL. XUMUYECKOE
3arpsi3HEHUE OKpYKaroleH
Cpelibl COeIMHEHUSIMU
cepol

https://m.edsoo.ru/H7FT3NON4

27

Briunciienne MaccoBoOi
JIOJIX BBIXOJ1a IIPOJIYKTa
peakiumn

https://m.edsoo.ru/HSJE186WN

28

OO01as xapakTepuCcTHKa
371eMeHTOB V A-rpynibl.
A30T, pacipOCTpaHEHHUE B
npupojie, Gu3ndecKue u
XUMHYECKHE CBOICTBA

https://m.edsoo.ru/M\WVAHRMB976

29

AMMuak, ero ¢puznyeckue
1 XUMHYECKHE CBOMCTBA,
MOJTyYeHUE U IPUMEHEHUE

https://m.edsoo.ru/HZAYE5SF13

30

[IpakTuueckas padbora Ne 3
o teme «llomydyenue
aMMHaKa, U3y4yeHHUe ero
CBOWCTB»

https://m.edsoo.ru/JORP641FJ

31

A3oTHas KHucnoTa, e€
¢buznueckue u
XHMHYECKHE CBONCTBA

https://m.edsoo.ru/U2DYEDMYE



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE

32

Hcnonb30BaHue HUTPATOB
U COJIeli aMMOHHUS B
KauecTBE MUHEPATbHBIX
ynoopeHuii. XuMudeckoe
3arpsi3HEHUE OKpYKaroleH
Cpelibl COeIMHEHUSIMU
azoTa

https://m.edsoo.ru/SHBKCIQCB

33

docop. Oxeun dpochopa
(V) u pocdophas kuciora,
buznveckne u
XUMHYECKHE CBOMCTBA,
MOJTyYeHHE

https://m.edso0.ru/GDQJSO3WP

34

Hcnons3oBanue docdaTo
B Ka4€CTBC MUHCPAJIbHBIX
ynoOpeHuit. 3arpsi3HeHHe
MIPUPOTHOMN CPEJIbI
dbocharamu

https://m.edsoo.ru/UAZ3HUG5V

35

Yraepon,
pacrnpocTpaHEeHHE B
npupoae, GpuzndecKue u
XUMHUYECKHUE CBOKCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Okcunel yriaepona, ux
¢buznyeckue u
XAMHYECKHE CBOMCTBA.
OKOJIOTIYECKHE
MPOOJIEMBI, CBSI3aHHBIE C

https://m.eds00.ru/OXQAPGNCF

okcuzom yriepona (1V)



https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF

37

VronsHas KUCI0Ta U €€
coJn

https://m.edsoo.ru/OHQHDGIPA

38

[IpakTuyeckas padora Ne 4
o teme "[lonydyenue
YIIIEKUCIIOrOo Ta3a.
KauecTtBennas peakuus Ha
KapOoHaT-MOH"

https://m.edso0.ru/G2HZXQGCS8

39

HepBOHa‘laHBHBIe IIOHATHUA
00 OpraHU4YCCKHUX
BCIICCTBAX KAaK O
COCAUHCHUX YIiIepoaa

https://m.edso0o0.ru/30T12109Z

40

Kpewmuuii u ero
COETUHEHUS

https://m.edsoo.ru/75JXNHO0I8

41

[IpakTuueckas padora Ne
5. Pemenue
AKCIEPUMEHTAIbHBIX
3aJ1a4 110 TeMe
«BaxxHelne HeMeTalIbl
U UX COCTUHCHHS

https://m.edso0.ru/O7E8DOD7Z

42

KonTtponbHas pabora Ne3
o reme «Baxxueiue
HEMETaJIJIbl U UX
COEIMHEHU S

https://m.edso00.ru/S85J9UGH3



https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3

43

OO6m1as XxapakTeprucTruKa
XHMHYECKHUX 3JIEMEHTOB
— METAaJJIOoB.
Merannudyeckas CBI3b U
METaJIINYeCKast
KpUCTaJUTMYeCcKast
pemérka. Pu3ndeckue
CBOICTBAa METAJIJIOB

https://m.edsoo.ru/XK1GYPCO1

44

XnMHYecKre CBOMCTBA
METAJIJIOB.
DNEeKTPOXUMHUYECCKUN P
HaIlpsHKEHNUH METaJUIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mue crocoObl
MOJIY9CHUST METAIIIIOB.
CHHaBBI. BI)ILII/ICJ'IGHI/UI 10
yYpaBHEHUSM XUMHUECKUX
peaxiui, eciu OJuH U3
peareHToB COACPKUT
IpUMecH

https://m.eds00.ru/G54GDQI2D

46

ITonsTHE 0 KOppO3UU
METaJUIOB

https://m.edsoo.ru/4AFIGDOWOW

47

Illenoynbie METaIBI

https://m.edsoo.ru/X1B4BPUW?2

48

OKCI/IJIBI U TUAPOKCUIBI
HaTpus U KaJInuia

https://m.edso0.ru/Q4DX0G3U9

49

I[{enouyHO3EMEIBHEIE
MeTaJIIbI — KaJbIIuH 1
Mar"aum

https://m.edso0.ru/REOCDY0K®6



https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6

Baxueliniie coequHeHN

50 https://m.edsoo.ru/CJR96CMZA
KaJIbLUAS
00600

51 obHeHHe 1 5 hitps://m.eds00.ru/O5PXGG1BE
CUCTEMATHU3ALUs 3HAHUI
e

52 eCTKOCTL,,BOHH 1 https://m.edsoo.ru/WFMBFTTTP
CTOCOO0BI €€ yCTpaHEeHHUs
[IpaxTuueckas padora Ne 6

53 o Teme "KEcTkocTh BOJIBI https://m.edsoo.ru/NFIROKB8J
U METO/Ibl €€ ycTpaHeHus"

54 AmroMuHUR https://m.edso00.ru/9ZJ8RD1TV
A N

55 MQoTepHbIC CBOHCTBa https://m.edsoo.ru/NI5K110J5
OKCHJIa U THIPOKCH/IA

56 Keneso https://m.edsoo.ru/F20NJR5SR
OKCI/II[BI, FI/IZ[pOKCI/I)II)I )41

S7 conu xenesa (I1) u xxenesa https://m.edsoo.ru/AIRTUBLAMP
)
0O060011e

58 HICHHE 1 } https://m.eds00.ru/NAONGHGKZ
cucreMarnl3anusa 3HaHNU
[TpakTryeckas pabora No
7. Pemtedue
SKCIICPUMCHTAJIBbHBIX

59 P https://m.eds00.ru/ZN7G0QSMX

3a7a4 [0 TEME
«Baxxneiinme MeTauIbl U
UX COEOUHEHU)



https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX

60

Brrancnenus no
YpaBHEHUSM XUMHUYECKHUX
peaKkIuii, eciii OJIMH U3
peareHTOB J1aH B H30BITKE
WJTU COJIEPIKUT MPUMECH.
Breraucnenns MaccoBoi
JI0JIA BBIXOJ1a MIPOJIYKTa
peakiuu

https://m.edsoo.ru/AYD2HESIY

61

O06001IeHue 1
cucTeMaTHU3alusd 3HaAaHUKN

https://m.edsoo.ru/B8TOVTKOP

62

KonTponbnas padorta Ne4
1o teme «Baxuernmume
METaJUIbl U UX
COCJIMHECHHU S

https://m.edsoo.ru/703C804GN

63

BemectBa u marepuassl B
MMOBCEIHEBHOM KU3HU
YeJIOBEKa

https://m.eds00.ru/OF132JMTO0

64

XHUMHUECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

https://m.edso0.ru/9ANGYEYQI

65

Ponp xumMuu B peamicHun
OKOJIOTHYCCKHUX HpO6HCM

https://m.eds00.ru/180Q203Y 28

66

PesepBHBIii yPOK.
O06o01enue u
CUCTEMAaTH3alysl 3HaHUH

https://m.edsoo.ru/DT1BAS5U4

67

PesepBHBIii yPOK.
O06o0enue u
CUCTEMAaTH3alMsl 3HAaHUU

https://m.eds00.ru/P52TJZNXV



https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV

Pe3epBHbIii ypok.

68 O06001IeHNEe 1 1 https://m.edsoo.ru/TMK36TJZG
CUCTEMATHU3ALUs 3HAHUI
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/TMK36TJZG

IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM

OBPA3OBATEJBHOM MTPOI'PAMMBI

8 KVIACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOI0 00111er0 00pa30BaHUA

1

ITo Teme: «HepBOHa‘-IaJII)HI)IC XUMHNYCCKUC ITOHATHA

11

PACKpPBIBATE CMBICII OCHOBHBIX XHUMHWYCCKHUX TTOHSATHUH: aToM, MOIJICKYJIA, XUMHUYICCKHM QJICMCHT, IIPOCTOC
BCIICCTBO, CJIOXHOC BCIHICCTBO, CMCCH (O,Z[HOpO,I[HaSI u HCOI[HOpOI[HaH), BaAJICHTHOCTb, OTHOCHTCJIbHAs
aTOMHad W MOJICKYJIsIpHasd MaccCa, KOJIMYECTBO BCUICCTBA, MOJIb, MOJIApHAsd MacCa, MacCCoBas IdO0JI|
XUMHUYCCKOro 3JICMCHTA B COCAMHCHUU, MOJ'ISIpHBIﬁ O6’béM, XUMHUYCCKas peaKnusl, KJ'IaCCI/I(I)I/IKaHI/ISI peaKHHﬁZ
p€akiuru COCAMHCHUSA, PCAKIUKU Pa3JI0XKCHUA, PCaKOUHU 3aMCIICHHA, PCaKIUn O6MCHa, OK30- H
SHAOTCPMUYCCKUC PCAKIINUU, TEIIOBOU Bq)(l)eKT p€aKknuunun, pacTBOp, MacCcoBasA HOJIA BCHICCTBA (HpOHCHTHaﬂ

KOHIICHTpAIIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHNYCCKHUX MMOHATHH 1 MMPUMCHATH 3THU IMOHATHA ITPHU OIMUMCAHUM

BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BAaTh XMMUUYCCKYIO CHUMBOJIMKY IJId COCTABJICHHA q)OpMyJ'I BEUICCTB U ypaBHeHI/Ifl XUMHNYECKUX

peakuuin

1.4

PacKpbIBaTb CMBICII 3daKOHOB COXpPaHCHHA MACChl BCIICCTB, MMOCTOSAHCTBA COCTaBd, aTOMHO-MOJICKYJIAPHOTO

y4eHUs, 3aKOHa ABOTrajpo




1.5

OMpeaAcCIATh BAJICHTHOCTh AaTOMOB 3JICMECHTOB B 6I/IHapHBIX COCANHCHUAX

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHYECKHUEC pPEAKIUU (HO YHCIIY U COCTaBy YYACTBYIOIIMX B pC€aKOHWH BCHICCTB, IIO|

Lo TETIOBOMY 3P PEKTY)
1.7 BBIYUCIISITH OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYUCIISITH MAaCCOBYIO JIOJIIO XUMHYECKOTO 3JIEMEHTA 110 (JOpMYyJie COSMHEHUS,
1.9 BBIYHUCIISITH MAaCCOBYIO JIOJIIO BEUIECTBA B PaCTBOPE
110 NPUMEHSTh €CTECTBEHHOHAYYHBIE METOJbl TIO3HAHUS — HaONIoJeHHe, H3MEpEeHHe, MOJCINPOBaHHE,
' 9KCIIEPUMEHT (peabHbI U MBICICHHBIN)
2 ITo Teme: «BaxHeiine NpeaCcTaBUTENIM HEOPTaHUYECKUX BEILIECTBY»
2.1 PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX TOHSATHIA: OKCH]I, KICJIOTa, OCHOBAaHHE, COJIb
2.2 OTpeNIEeTSATh MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COeIUHEHUN 1o hopMyiam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
24 XapaKkTepru30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEHIECTB PA3IMUHBIX KIACCOB, MOJTBEPK/as]
' OTHCaHNEe TPUMEPaAMH MOJIEKYISPHBIX YPABHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX pEaKIni
95 MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT UX KAaueCTBEHHOTO COCTaBa, BO3MOXXHOCTH]
' MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B Pa3IMIHBIX YCIIOBUSIX
CJIeZIOBaTh TpaBHJIAM IMOJB30BAaHHUS XHMHUYECKOH MOCynoi W JabopaTOpHBIM O0OpyIOBaHWEM, a TaKKe)
mpaBuiiaM OOpallleHHs C BEIIECTBAMU B COOTBETCTBUM C WHCTPYKLIHUSMHU IO BBIMOJTHEHHUIO JIA0OPATOPHBIX]
26 XUMUYECKUX OIBITOB IO TMOJYyYEHHIO W COOMPAHHUIO Ta3000pa3HbIX BEMIECTB (BOAOpPOAA W KHCIOPOA),

IMPUT'OTOBJICHUIO PACTBOPOB C onpenenéHHoﬁ MacCOBOM J0Jjei paCTBOpéHHOTO BCIICCTBA, IMJIAHUPOBATH U
MMPOBOAUTE XUMHUUYCCKHUE SKCIICPUMCHTHI IO PaCllO3HABAHUIO pPacTBOPOB Ieno4Yed M KHCIIOT C TTOMOIIBIO|

UH/IUKAaTOpPOB (JIakMyc, (eHOIPTATCHH, METUIOPAHXK U APYTHE)




2.7

MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKON PeaKkIuu

ITo teme: «llepuogmueckuit 3akoH u Ilepumoandeckas cucrema xumuueckux snemeHtoB . M. Menneneena.

3 Crtpoenue aToMOB. XuMHUeCKask CBsI3b. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIUM))
pPacKphIBaTh CMBICT OCHOBHBIX XMMHYECKHUX TOHSATHH: SAPO aToOMa, DJIEKTPOHHBIM CJIOW aToMa, aTOMHas
3.1 opbuTanb, paguyc aromMa, XUMUYecKas CBsA3b, MOJSpHAas W HEMOJIsApHAas KOBAJICHTHAs CBA3b,
AJIEKTPOOTPHUIIATESIILHOCT, HOHHAS CBS3b, NOH, KATUOH, aHUOH, CTETICHh OKUCIICHHS
3.2 KJIacCU(UIUPOBATh XUMUYECKHUE DJIEMEHTBI
ONKCHIBATh W XapaKTepu30BaTh TaOimuHyr0 ¢Gopmy I[leprmomudeckold CHCTEMbl XHUMHYECKUX DIIEMEHTOB:
3.3 pa3iuuaTh MOHATHS «riiaBHas noarpynna (Arpymma)» u «mobouHas noarpynna (brpymma)y», «mambie» u
«00IbIINEY TTEPUOIBI
packpeiBaTh cmbica  Ilepuogmueckoro 3akona J[.M. MenaeneeBa: JE€MOHCTPUPOBATH ITOHUMAaHUE
3.4 MEPUOANYECKON 3aBHCHUMOCTH CBOWCTB XHUMHYECKHX OJJIEMEHTOB OT WX mojoxeHus B [lepuoamueckoi
cucreMe
COOTHOCHTH 0003HAUEHUSsI, KOTOpbIe UMEroTCs B Tabnmie «lleproanyeckas cucreMa XUMAYECKHX DIIEMEHTOB]
3.5 J.V1. MenpeneeBa» C YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB Y|
3apsi sAapa, o0IIee YHCII0 IIEKTPOHOB U pacpeeieHne X 10 JIEKTPOHHBIM CII0SIM )
3.6 OTIPECISATh CTETIeHb OKUCICHUS SJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
3.7 OTIPEICIATh BUJ] XUMUYECKOW CBSA3H (KOBAJICHTHAS U MOHHAS) B HEOPTAHUYECKUX COSTMHEHUSAX

9 KJIACC



Kox nposepsiemoro

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM NMPOTrPaMMbI

pe3yJbTara OCHOBHOI'0 00111er0 00pa30BaHUs
1 ITo Teme: «BemecTBo U XUMHUYECKask PEAKLIUS
pacKpblBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX TIOHATUH: pPAcTBOP, JJIEKTPOJIUTBHI, HEIIEKTPOJIUTHI,
UIEKTPOIUTUYECKAs JUCCOLMALUS, PeaKU MOHHOIO OOMEHa, KaTaln3aTop, XMMHUYECKOE pPaBHOBECHE,
11 oOpaTumMble W HEOOpaTUMbIe pEaKIUH, OKHCIUTEIHLHOBOCCTAHOBUTEIILHBIE PEAKIMH, OKHUCIUTENb
' BOCCTAHOBUTEINIb, OKUCIEHHE U BOCCTAHOBJICHHME, aJUIOTPOIUs, aM(POTEPHOCTb, XUMHMYECKas CBS3b
(xoBaJIeHTHAsi, UOHHAs, METAJUIMYECKas), KPUCTAJUIMYECKasi PELIETKA, CIUIABbI, CKOPOCTh XHUMHUYECKOI]]
peakuuu
19 WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMMUYECKHUX IOHSATUH M MPUMEHATh 3TU IOHSITUA HpH
' OIMCAaHUU BELIECTB U UX NIPEBPALLECHUN
13 COCTaBJIATh YPABHEHMS DJIEKTPOJIMTHUUYECKOM IUCCOLMALMU KHUCIIOT, WLIEJIOYEH M COJIEH, IOJHBIE M|
' COKpalIEHHbIE YpaBHEHUS peaKIMii HOHHOTO 0OMeHa
14 pacKpblBaTh CYUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAaKIMHA IOCPEACTBOM  COCTAaBJICHUS]
' 3JIEKTPOHHOTO OajaHca 3TUX PeaKkIui
1.5 IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEaKUU
2 ITo Temam: «Hemerasuibl 1 UX COEAUHEHUSD» U «MeETaIIBI M X COETUHEHUS»
XapakTepu3oBaTh (ONMUCHIBAaTh) 00LMe U crenuduYeckrne XMMHUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX
2.1 BELIECTB, MOATBEP:K/1asi ONMKMCAHNUE PUMEpPaMH MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKINH
59 COCTaBJIATh YpPAaBHEHHUs pEaKLUUH, MOATBEP)KIAIOIIUX CYIIECTBOBAHUE TI'€HETHMUYECKON CBA3M MEXNY]

BCIICCTBAMH PA3JIMYHBIX KJIaCCOB




IIPpOrHO3UPOBAThb CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHUsS, BO3MOXKHOCTH IPOTCKAHU]

23 XMMHYECKHX MTPEBPALLCHUI B PA3JIMYHbBIX YCIOBUAX
ClIeZIOBaTh MpaBWJIaM TOJIb30BAHUS XUMHUYECKOH MOCYyH0i M 1abopaTOpPHBIM O0OPYHAOBAaHHEM, a TAKKE
24 MpaBWJIaM OOpaIlleHUs! C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSAMHU O BBIMOIHEHHUIO JTaOOPATOPHBIX
' XMMHAYECKHX OIBITOB IO TOJIYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEHIECTB (aMMHAaKa M YIJIEKHCIIOTO
rasa)
MPOBOJIUTh PEAKIUHU, MOATBEPKIAIOIIME KAaueCTBEHHBIM COCTAaB pPA3JIMYHBIX BELIECTB: PpPacClO3HABATH
25 OTNBITHBIM TYTEM XJIOpUA-, OpomMua, woaun, kKapboHart, ¢ocdar, CHIUKAT, Cyabdar, TUAPOKCHINOHEI,
' KaTUOHbl aMMOHMS, MOHBl H3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIME B BOJHBIX PacTBOPAX
HEOPraHUYECKHUX BEILECTB
3 [To Teme: «XuMHS U OKpYXKarolas cpeaa
3.1 pacKpbIBaTh CMBICII OCHOBHBIX xuMHuueckux nousatuil: [1/IK BemecTa; koppo3usi MeTaaioB
IIPUMEHATh OCHOBHBIE OIIEPALlMA MBICIUTEIBHON JEATEIbHOCTM — AHAINW3 W CHUHTE3, CpPaBHEHME,
3.9 0000111eHHEe, CUCTEeMAaTH3alNI0, BBIIBICHUE NMPUUYNHHO-CIEICTBEHHBIX CBS3€H — I U3y4yeHMs CBOICTB

BEUICCTB U XMUMHUYCCKUX peaKquI; CCTCCTBCHHOHAYYHBIC METO/Ibl IMO3HAHUA — Ha6J'IIO}IeHI/Ie, HN3MCPCHHUC,

MOJIETTUPOBAHUE, SKCTIEPUMEHT (peasbHbIN U MBICIICHHBIN)




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsiemMblii 31€eMEHT COEPKAHUSA
1 [lepBoHayanbHbIE XUMUYECKUE TIOHSATHUS
11 [IpenMer xumun. Ponb XMMHUM B )KU3HU YeloBeka. XUMHs B cucTeMe Hayk. Tena u BemectBa. dusnueckue cBOWCTBY
' BELIECTB. ArperaTHOE COCTOSIHUE BEILIECTB
1.2 [TonsiTue 0 MeTo/1ax Mo3HaHUs B XuMuU. YucTtelie BeniecTBa U cmecu. CriocoObl pa3esieHus cMecei
. ATOMBI U MOJIEKYJbl. XUMUYECKHE 3JeMeHThl. CUMBOJIBI XUMUYECKUX JIeMEHTOB. [IpocThie U CloKHBbIE BEIlleCTBa.
' ATOMHO-MOJIEKYJISIPHOE YUCHHUE
Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB. 3aKOH IIOCTOSTHCTBA COCTaBa BEIIECTB.
1.4 OTtHocuTenbHast aToMHass Macca. OTHOCUTENbHAS MOJNEKYJsipHash Macca. MaccoBasi J10Jii XMMHUYECKOTO SJeMEHTa B
COCANHCHUN
15 KommuectBo BemectBa. Monb. MonsipHas Macca. B3anMoCBsI3b KOJTMYECTBA, MACChl M YUCJIA CTPYKTYPHBIX €IMHUIL]
' BemiecTBa. Pacu€Tsl mo popmynam XuMHUYECKUX COETUHEHUI
16 Ou3nyecKkue U XUMHUYECKHE SBIICHUS. XUMHYECKas peakius U e€ MpU3HAKU. 3aKOH COXPAHEHUS MAaCChl BEIIECTB.

Xumnyeckue ypapHeHus. Kiiaccupukanns XuMHUUECKUX peakinii (COeTMHEHMsI, pa3IoKeHHs, 3aMellleHus, OOMeHa)




1.7

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH NOCYI0H, ¢ IIpaBUIaMU paboThl B JIaOOPaTOpUU U NpuémMamy
oOpamieHust ¢ JiabopaTOpHBIM O0OpYJOBaHHWEM, H3yUY€HHE U ONUCaHUEe (PU3NISCKUX CBOHCTB 0OpPa3IoB
HEOPraHMYEeCKUX BEILECTB, HaOoIeHne (pU3nuecKuX (IUIaBJIeHUE BOCKA, TassHUE JIbJla, PACTUPAHUE caxapa B CTYIIKE,
KHIICHUEC U KOHACHCALIUA BOI[BI) U XUMHUYCCKUX (FOpeHI/Ie CBCUU, IPOKAJIMBAHUC MCZ[HOP'I IIpOBOJIOKH, BSaI/IMOI[GfICTBI/Ie
MeJla ¢ KHCJIOTON) SIBJIEHUH, HAOMI0IeHHE U ONMCAaHUE IMPU3HAKOB INPOTEKAHUS XMMHMUYECKHX PEAKLUU (pa3iokKeHHE
caxapa, B3aUMOJICHCTBUE CEPHOI KUCIIOTHI ¢ XJIOpuaoM Oapus, paznoxeHue ruapokcuna meau(ll) mpu marpeBanuu,
B3auMoJIelicTBHE XKele3a ¢ pacTBopoM cosid Meau(ll), n3ydyenue crnoco6oB paszenenus cmecel (¢ HOMOILBIO MarHuTa,
¢bubTpoBaHNE, BBIMAPHBAHKUE, AUCTHIULILNNSA, XpoMaTorpadwus), MPOBEACHHWE OYHCTKH IMOBAPEHHOH COJH,
HaOJI0ICHNE U ONHUCAHKUE PE3YJIbTaTOB MPOBEAECHUS OIbITa, UIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcChl, CO3IaHHE

MOJIeNIeN MOJIEKYJ (1LIapOCTEPKHEBBIX )

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razoB. CocraB Bo3nyxa. Kucnopon — anemeHT u mpocTtoe BeunlecTBo. HaxoxkneHue kuciaopona B
npupoje, ¢puznvyeckue U XMMUdeckue cBoicTBa (peakuuu ropenus). Okcuabl. I[Ipumenenue kucnopona. Crioco0s]
MOJIy4eHUsl KHUclopoAa B Jjaboparopuu U mnpomblinuieHHocTH. KpyroBopor kuciopona B mnpupoge. O30H

AJUIOTPOITHAA MO,Z[I/I(I)I/IKS.LII/ISI KHcCJIopoaa

2.2

TennoBoit 3(1)(1)CKT XHUMHYECKOH pCaKknuu, TCPMOXUMHYCCKUC YPABHCHHA, 5K30- W SHAOTCPMUUYCCKUC PCAKIINU.

TomnuBo: yrois U MeTaH. 3arpsi3HeHUE BO3/1yXa, YCUICHUE MapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bonopon — anemenT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B mpupoje, (pU3nyuecKkue U XMMUYECKHUE CBOMCTBA,)

IMPUMCHCHUC, CIOCOOBI MOJIyUCHUA. Kucaotel u conu

2.4

MossipHblii 00bEM ra30B. Pacy€rbl 1o XUMHUECKUM YpaBHEHHSIM




dusnyeckue CBOMCTBA BOJBI. BOI[a KaK paCTBOPHUTEIIb. PaCTBOpBI. HaCBIH_IeHHBIG N HCHACBINICHHBIC PAaCTBOPHI.

PactBoprMoOCTh BemecTB B Boje. MaccoBasi 10151 BEIIECTBAa B pacTBOpe. XMMHUECKHE CBOMCTBa BOJbl. OCHOBaHUS.

25 Ponp pacTBOpOB B npupone W B XKHU3HU 4eloBeKa. KpyroBopoT BoAbl B IIpUpOAE. 3arpsi3HEHUE IPUPOIHBIX BOJ|
OxpaHa 1 04MCTKa IPUPOAHBIX BOJ
Knaccudukanus neopranmdeckux coenunenuii. Oxcunapl. Knaccudukanms okcuaos: cojeodpasyromue (OCHOBHEIE,
2.6 KHUCJIOTHBIE, aM(poTepHbIe) U HeconeoOpasyroume. Homenknarypa okcuaoB. du3nueckue U XUMHUYECKHUE CBOMCTBY
okcuoB. [loyuenue okcuaoB
57 OcHoBanms. Kiaccudukanus ocCHOBaHWIA: IIENOYM W HEPACTBOPUMBIE OCHOBaHWsA. HoMeHKIaTypa OCHOBaHUIA,
' dusnueckre 1 XMuMHYECKHe cBoicTBa ocHOBaHMM. [lonyuenne ocHoBaHUI
Kucnorsl. Knaccudukauusa kucnor. Homenknarypa kucinor. @u3snueckue M XMMHUYECKHE CBOWCTBA KHUCIOT. Psf
2.8
aktuBHOcTH MeTasuioB H.H. bekerosa. [lonyuenue kucmor
2.9 Comu. Homenkunarypa coneil. @u3znueckue U XuMuieckue cBoictna coseil. [lonydenue coneit
2.10 I'enernueckas cBS3b MEXAY KJacCaMHU HEOPTraHUUECKUX COEIUHEHUM
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XUMUYECKUH IKCIIEPUMEHT: KaYeCTBEHHOE OMpeIesIeHHe COJIepKaHusl KHCIOpoia B BO3AyXe, oJlydeHne, coOupanue,
pacro3HaBaHHE U MU3y4YCHHE CBOWMCTB KUCIIOPOJa, HAOIIOIEHHE B3aMMOICHCTBHSI BEIIECTB C KHUCIOPOJIOM M YCIIOBHUS
BO3HUKHOBEHHUS U MPEKpalleHus ropeHus (moxapa), 03HaKOMJIeHHE ¢ 00pa3laMu OKCHJIOB M OMUCAHHE WX CBOWCTB,|
MoJIy4eHue, coOMpaHue, pacrlo3HaBaHWE W M3YYEHHE CBOWCTB BOAOpoOJa (TOpeHHE), B3aUMOJICHCTBHE BOAOPOAA C
okcugoMm meau(ll) (Bo3MokHO HCTOIB30BaHUE BUIACOMATEPUAIOB), HAOMIOIEHHE 00Pa3II0B BEIIECTB KOJIUYECTBOM 1]
MOJIb, HCCIIEIOBAaHHE OCOOEHHOCTEH pPAaCTBOPEHHs BEIIECTB C Pa3IMYHOM PAaCTBOPHUMOCTHIO, IPUTOTOBICHHE
pacTBOpPOB ¢ OMpeAeNEéHHOM MaccoBOW J0Jel pacTBOPEHHOIO BEIIECTBAa, B3aMMOJCICTBHE BOJIBI C MeETallaMul
(HaTpueM U KanmblueM) (BO3MOXKHO HCIIOIb30BaHUE BUIEOMATEPHUATIOB), OMPEICICHIUE PACTBOPOB KUCIIOT U IIEI0UYEH]
C TOMOIIBIO MHJMKATOPOB, UCCIEAOBaHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJICHUE]
W3MEHEHUs OKpPacKHW MHJIUKATOPOB B pacTBOpax KUCJIOT U ILIENOoYel, uydeHue B3aumonenctus okcuna meau(ll) ¢
pacTBOPOM CEpPHOM KHUCJIOTBI, KHUCIOT C MeTalUlaMH, pPEaKIHil HeWTpaau3aluu, IOJIy4eHHEe HEepPaCTBOPUMBIX
OCHOBAHHWH, BRITECHEHHE OJTHOTO METajla IPYTMM U3 PacTBOpa COJIH, PELICHHE SKCIIEPHUMEHTAIBHBIX 3a/1a4 110 TEME

«BaxHeHI1e KJ1acchl HEOPTraHNYCCKUX COECIUHECHUI»

Hepnonnqecm/lﬁ 3aKOH U HepI/IO,I[I/ILIeCKaSI CUCTEMAa XUMHNYCCKHX 3JICMCHTOB I[I/I MeHpeneeBa. CTpOCHI/Ie aTOMOB.

Xumudeckas cBA3b. OKHCIUTENLHO-BOCCTAHOBUTEIbLHEIE peaKkuuu

3.1

Hemee IIOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XHMHYECKHX dJIEMEeHTOB. IloHsATHE O rpymnmnax CXOAHBIX 3JICMCHTOB (IHGJ'IOLIHI)IC ni
IICJIOYHO3CMEIIbHBIC MCTAJUJIBI, I'AJIOTCHbI, HHCPTHLIC 1"21351). 9HCMCHTLI, KOTOPBIC O6p33yIOT aM(bOTepHBIe OKCHJBI YU

THAPOKCUBI

3.2

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema xumuueckux 3nemeHToB J[.M. MenneneeBa. KoporkonepruoaHas u
mHHOTIepruoaHas (opmbl [lepuonnueckoit cucrtembl xummudeckux snemMeHToB [[.M. MengeneeBa. Ilepuoast

rpynibl. GU3HYECKHUN CMBICH IMTOPSAIKOBOIO HOMEPA, HOMEPOB MEPHUOJA U TPYIIIIBI AJIEMEHTA




3.3

Crtpoenue aromoB. CoctaB aToMHbIX siep. M3oTombl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX O000JOYEK aTOMOB]
nepBbix 20 xumudeckux 3yeMeHToB llepuommueckoit cucremsr .M. MenneneeBa. XapakTepucTuka XHMHYECKOTO|

3JIEMEHTa Mo ero nosioxxenuto B [lepuogunueckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH U3MEHEHUS paiyca aTOMOB XUMHUYECKUX 2JIEMEHTOB, METAIUIMYECKUX U HEMETAJNINYECKUX CBOMCTH]
1o rpymnmnam u nepuoaam. 3HaueHnue Ilepuognueckoro 3akoHa u Ilepuoaudeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB

JUISl pa3BUTHs HayKu U nipakTuku. .M. MenaeneeB — yu€HbIi U rpaskIaHH

3.5

Xumuueckas cBsa3b. KoBajieHTHast (HOJ'IHpHaH u HCHOJ'IHpHaH) CBA3b. SHGKTpOOTpI/IHaTeHBHOCTB XUMHNYCCKHUX

yneMeHTOB. MoHHAA CBI3b

3.6

Crenenp oxuciacHHS. OKHUCIUTEIHLHOBOCCTAHOBUTEIILHEIC pCaKknuu. HpOIIGCCBI OKHCJICHHMSA MW BOCCTAaHOBJICHHA.

OxuCIINTENI 1 BOCCTAHOBUTEIIH

3.7

XUMHYECKUM 9KCIICPUMCHT: U3Y4YCHHC 06pa3u013 BCIICCTB MCTALJIOB MU HCMCTAJLJIIOB, BSaHMOHeﬁCTBHe TUAPOKCHAA
IIMHKa C pacTBOpaMu KHUCIOT U HIGJ'IO‘-IGﬁ, MIPOBCACHUEC OIIBITOB, HWIUIIOCTPUPYIOIIUX MNPUMEPLI OKHCIHUTCIBHOA

BOCCTAaHOBHUTCIIbHBIX peaKLII/Iﬁ (ropeHHe, pCaKuu pa3jioKCHUs, COC)II/IHCHI/IH)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPIKAHUS

1

BemectBo 1 xumundeckas peakuus. [Toropenue

11

[lepnonnueckuit 3akoH. Ilepuonmueckass cucrema xumuuyeckux saeMeHTOB [[.M. MenneneeBa. CtpoeHue aTroMoB.
3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XHMHYECKMX JJIEMEHTOB IIE€PBBIX TPEX MEPUOMAOB, Kalus, KaJbLUA M HX

COG}II/IHeHI/Iﬁ B COOTBETCTBHH C ITOJTOKCHUEM DJICMCHTOB B HepHOJIquCKOﬁ CUCTEME U CTPOCHUEM UX ATOMOB




1.2

CrpoeHune BemiecTBa: BHJbI XUMUYECKOW CBA3M. THIBI KPUCTAINIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT
TUIA KPUCTAIMYECKON PEIIETKU U BUJA XUMUYECKO# cBsizu. Knaccuukanus u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB
(MexnyHapoJHasi U TpUBUAJIbHAsS). XMMHUECKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3IMYHbIM KJ1accaM HEOPraHUYECKUX

COGHHHGHHﬁ, TCHCTUYCCKAA CBA3b HCOPraHNMYCCKUX BCILICCTB

13

Knaccupukanuss XMMUYECKUX pEAaKIMH IO pPa3IMYHBIM IpH3HAKaM (110 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TEIUIOBOMY 3 (EKTy, 10 U3MEHEHHUIO CTEIEHEH OKUCIEHUS XUMMUYECKHX 3JIEMEHTOB, II0 OOpaTUMOCTH, IO
y4acTUIO Karaiu3aTopa). DK30- M SHAOTEPMHUUYECKUE peaKkluu, TepMOXuMHueckue ypaBHeHus. [loHstme o ckopoctu

XUMHYECKOM pe€aKnuun

14

Ilonsarue 06 06paTI/IMbIX u HeO6paTI/IMLIX XUMHUYCCKUX pPCaKIUAX. IIoHsiTHE O TOMOI€HHBIX U I'CTCPOICHHBLIX PCAKIHAX.
IlonsTe 0 XHUMHUYECKOM PaBHOBCCHU. q)aKTOpI)I, BJIMAIOOIUMEC Ha CKOPOCTH XHUMHYICCKOMN PCakuu U IIOJIOKCHUE

XUMHUYCCKOI'O paBHOBCCHUA

1.5

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC pc€aKkiuu, SHGKTpOHHBIﬁ 0alaHC OKHMCIHMTCIbHO-BOCCTAHOBUTEILHOM pCaKknuu.

CocraBieHue ypaBHCHI/Iﬁ OKHCIIUTCIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ C UCIIOJIB30BAHUCM MCTOAA JJICKTPOHHOI'O OanaHca

1.6

Teopust 31eKTPOTUTHUECKON AUCCOLUAIMH. DIIEKTPOIUTHI U HEANEKTpoInuThl. KaTHoHbl, aHnOHBI. MeXaHu3M Jucconnanuu
BEIIECTB C PA3JIMYHBIMU BUAAMU XUMHUECKOH cBsizu. CreneHb aucconuanuu. CuiabHbIE U ciadble AJIeKTPOIUThL. Peakumn
HMOHHOI0 0OMEeHa. Y CII0BUS MPOTEKaHUS PEaKIMi HOHHOTO OOMEHa, MOJIHbIE U COKPALIEHHBIE HOHHBIE YPABHEHUS peaKIuil.
CBoiicTBa KHMCIOT, OCHOBaHUI M cOJell B CBEeTE NpEJCTAaBICHUH 00 3NEKTPOIMTUYECKON auccouumanuu. KauecTBeHHbIE

peaknuu Ha HOHBI. [loHsITHE O THApPOIM3E coei




1.7

XUMUYECKUH KCIIEPUMEHT: O3HAKOMJIEHHE C MOJENIAMU KPUCTATNYECKUX PEIIETOK HEOPraHUYECKUX BEIECTB — METAJNIOB
U HeMmeTayioB (rpadura W anmasa), CIOKHBIX BEHICCTB (XJIOPHAA HATPHs); HMCCICIOBAHUE 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKON peaklrdu OT BO3ACUCTBUSA PA3IMYHBIX (PAKTOPOB; HCCIIEIOBAHUE AIEKTPOINPOBOJAHOCTH PACTBOPOB BEIECTB,
IpoLecca AUCCOLMAMK KUCIIOT, HIeJIouel U cojieil (BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPUAJIOB); POBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIMX MPU3HAKU MTPOTEKAHUS peaklnii HOHHOro oOMeHa (00pa3oBaHUE OcCajiKa, BblAENIEHUE Ta3a, 00pa3oBaHue
BOJIbI); ONBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid (TopeHue, peakiuu
pa3ioKeHUs, COCIMHEHUs); pacro3HaBaHHE HEOPraHMYECKHUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX DPEAKIMi Ha HMOHBL

PEIICHUC SKCIICPUMECHTAJIBHBIX 3a1a4

Hewmeramisr 1 ux COCAMHCHUA

2.1

OOmiast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€pHbIe CTENeHU okucieHus. CTpoeHue u
¢du3nuecKkre CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XMMHYECKUE CBOICTBA Ha IpUMeEpe XJopa (B3aMMOJeiCcTBUE C
MeTaljaMy, HeMeTaulaMW, mienodamu). XiopoBojgopon. ConsHas KHCIIOTa, XUMHYECKHE CBOMCTBA, IIOIy4YCHHE,
npuMeHeHue. JlelicTBUe XJIOpa M XJIOPOBOJOPOAA Ha OpraHM3M uesloBeKka. BakHelme xJopuibl U UX HaXOXJEHHE B

IPUPO/IC

2.2

O6mras xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTENEHU OKUCIICHUSI.
CrtpoeHue U Qu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPOMHBIE MOAU(PHUKAIIMU KHCIOpOaa U
cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOIOPOJ, CTpOCHHE, (HPU3NUECKUE U XUMUUYECKHE CBOMCTBA. OKCHIBI Cephl Kak
MPEICTABUTENM KUCIOTHBIX OKCHAOB. CepHasl KUCIOTa, (U3MUECKUe U XUMUYECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTEINS
KJlacca KHMCIOT M crenududeckue). XUMHUECKUE peaklMH, JieXkallie B OCHOBE MPOMBILIUIEHHOTO CIOco0a MOJIydeHHUs
cepHoil kucnotel. [Ipumenenne. Comu cepHOI KUCIOTHI, KAYECTBEHHAs peakius Ha cynbdar-uoH. HaxoxaeHne cepol u eé
COCIMHEHHWI B MPUpOJAE. XHMHUECKOE 3arpsA3HEHHE OKPYKAIOMIEH Cpelbl COCTWHEHUSMH Cepbl (KUCIOTHBIE TOXKIH,

3arpsA3HCHUC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 NpeaAOTBPAIICHHU A




2.3

O6mas xapaktepuctuka 3meMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOECHHSI aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHUS.
A3ort, pacnipocTpaHeHHe B MpHUpoje, PU3nUeckre U XUMHYECKHe cBoicTBa. KpyroBopor a3ora B mpupoje. AMMHUAK, €ro
¢dbusznueckue M XUMHYECKHE CBOMCTBA, MojydeHHMe U mnpuMeHeHue. Conu aMMOHHS, MX (U3NYECKHE U XHUMHUYECKUE
CBOICTBa, mpuMeHeHHe. KauecTBeHHasl peakius Ha MOHBI aMMOHHUS. A30THAas KHCIOTa, €€ TMOJydeHHe, (PU3NYECKUEe U
XMMHUYECKHE CBOMCTBa (00IMEe KaK MpPEeCTaBUTENs Kiacca KUCIOT U cnenuduueckue). Mcnonp30BaHne HUTPATOB U coJied
aMMOHHS B Ka4eCTBE MHHEPAIBHBIX YHAOOpeHUH. XUMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIMICH CpPelbl COCTUHEHUSMU a30Ta

(KI/ICJ'IOTHBIG AOXKIHU, 3aIrpsAASHCHUEC BO31yXa, ITIOYBLI U BOI[OéMOB)

2.4

docdop, amnorponusie Mmogudukanuu Gochopa, pusndeckue n xumuueckue cpoictBa. Oxeun pocdopa(V) u pocdhopnas
KHCIIOTa, (DU3MYECKHMEe M XUMUYECKHE CBOWCTBA, mMoiydcHue. Vcmonb3oBanue ¢ocdaroB B KadyecTBe MHHEPATBHBIX

ynoopenuit

2.5

Obmias xapaktepuctuka 31eMeHToB |V A-rpymnmbl. OCOOGEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTENEHU OKUCICHHS.
VYriepoa, auioTponHbIe MOIU(PUKAIIMK, PaCIPOCTpaHEHUE B IPUPOE, (PU3NUECKne U XMMHYECKUE CBOMCTBA. AcopOIus.
Kpyrosopot yrnepona B mpupone. Okcuabl yrieposaa, ux (QpuU3MuUecKue M XUMHUYECKHE CBOWCTBA, JIEHCTBHE Ha KHUBBIE
OpraHM3MBbl, IOJIyY€HHUE U TNpPUMEHEHHE. DKOJIOTHYECKHE MpoOJeMbl, CBSi3aHHblE ¢ okcuaoMm yriaepoxaa(lV); rumoresa
r7100abHOTO MOTEMJICHUsT KIMMaTa; NapHUKOBBIA AP QeKT. YTronbHas KUCI0Ta U €€ CONM, UX (pUu3nuecKkue U XMMHUYECKHe
CBOICTBa, MojyyeHHe U npumeHeHue. KauecTBeHHas peakuusi Ha kapOoHaT-uoHbl. Mcmonb3oBaHue kapOOHATOB B OBITY,

MCIUIUHE, MTPOMBIINIJICHHOCTH U CCJIbCKOM XO3SICTBE

2.6

[TepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMsX yrieponaa (MeTaH, 9TaH, dTUIICH, alleTUJICH,
ATAHOJI, TIUIEPHH, YKCyCcHas Kuciora). Mx coctaB m Xxumudeckoe crpoeHue. [loHSATHE O OHOJIOTMYECKH BaKHBIX
BEIIECTBAaX: XKHUpax, Oelkax, YrieBoJax — W HMX POJIM B KU3HHU UeloBeka. MaTepuanbHOE €IMHCTBO OPraHUYEeCKUX U

HEOPraHWYECKUX COCTMHEHUN




2.7

Kpemnwii, ero ¢puzndeckue 1 XMMUYECKHUE CBOMCTBA, IMOTydeHrne U mpuMeHnenre. CoenHeHns KpeMHus B mpupoe. O0rue
npencrasicauss 006 okcuae kpemHus(lV) u kpemuueBoit kucnore. CUIMKATBI, UX HCIOJB30BaHHWE B OBITY, MEIUIIMHE,
MPOMBIIIICHHOCTH. BaykHelIIIne CTpouTeIbHbIE MaTEPHAIBI: KEpaMUKa, CTEKIIO, IIEMEHT, OETOH, jkene300eToH. [Ipobiempl

0€30I1aCHOT0 UCIIOJIb30BaHUS CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCGI[HGBHOﬁ KHU3HHU

2.8

XUMHUYECKUH HKCIEPUMEHT: H3ydeHHe 0Opas3IloB HEOPTaHMYECKUX BEIECTB, CBOWCTB COJSHOW KHUCIOTHI; NPOBEICHUE
KAueCTBEHHBIX PEaKIIMil Ha XJIOPUA-UOHBI U HAOIIOICHUE MPU3HAKOB UX MPOTEKAHUS; ONBITHI, OTpaXkarolue Gu3nieckue u
XUMHAYECKHE CBOWCTBA TaJOrCHOB W HMX COCIUHEHHWH (BO3MOYKHO HCIIOJIb30BAaHHME BHUICOMATEPUANIOB); O3HAKOMIJICHHE C
oOpa3iamu XJ0pUA0B (TaJOreHUI0B); O3HAKOMIIEHUE ¢ 00pa3liaMu cepbl U €€ COeTMHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); HaOJIIOEHNE TIpoliecca OOYTIIIMBAHMs caxapa Moj JeHCTBHEM KOHIIEHTPUPOBAHHOW CEpHOW KHCIOTHI;
M3Y4YeHHE XUMHYECKHX CBOICTB pa30aBICHHOW CEPHON KHCIOTHI, MPOBEACHUE KAUYECTBEHHOW peakiuu Ha Cynb(aT-uoH U
HaOIoeHNe MpHU3HaKa e€ MPOTEKaHMS; O3HAKOMJICHHE C (PM3MUECKMMH CBOWCTBAMH a30Ta, Gochopa W MX COeTUHEHHN
(BO3MOYKHO HCIIOJIB30BAaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (pochopHBIX ynoOpeHuit; momyueHue, cobupanue,
pacrio3HaBaHHE W WU3y4eHHE CBOWCTB aMMHaKa, MPOBEICHUE KaYeCTBEHHBIX PEaKIWi Ha MOH aMMOHHS W (ocdaT-HoH u
U3yueHHe MPHU3HAKOB MX MPOTEKaHMs, B3aUMOJCHCTBHE KOHLEHTPUPOBAHHON a30THOM KHUCIOTHI C MeNbl0 (BO3MOXKHO
WCTIOJh30BaHUE BHJICOMATEPHANIOB); HW3YyUEHHE MOJENeld KPHCTALNIMYECKUX pemETOK anmasza, rpaduta, ¢yuiepeHa;
O3HAKOMJIEHHE C MPOLIECCOM aJCOPOLUU PACTBOPEHHBIX BELIECTB aKTHBUPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHUBOrasa;
MoJTy4YeHne, cCoOMpanne, paclio3HaBaHNWE M M3YYEHUE CBOMCTB YIJIEKHCIIOTO Tra3a; MpOBeIeHHE KaueCTBEHHBIX PEaKIHMi Ha
KapOOHAaT- M CHJIMKAaT-MOHBl M HW3yYeHHE NPU3HAKOB MX MPOTEKaHUs; O3HAKOMJIEHHE C MPOAYKLUHUEH CHIMKATHON

MPOMBIINIJICHHOCTH; PECIICHUE DKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «BaxxHelmme HeMETaIUTBl U UX COCANHCHUA»

Meramiel 1 uX COCINMHCHUA

3.1

O6H135[ XapaKTCPUCTHKA XUMHUUYCCKUX 3JICMECHTOB — MCTAJJIOB Ha OCHOBAHWHM HX ITOJIOKCHHA B Hepnogmqem(oﬁ CHCTEMCEC
XUMHUYCCKUX OSJICMCHTOB I[I/I MCHI[CJ'ICCBE[ H CTPOCHHA aTOMOB. CTpOCHI/IC MeETaJUIOB. MeTalimyeckas CBSA3b U

MeTaJlJIn4ecKasi KpUCTaInyecKasi peleéTka. DIeKTPOXUMUYECKUHN Psil HAPSHKEHUH METalIoB




3.2

dusnueckue U XMMUYeCKHe cBoiicTBa MetaioB. O0mmue crnocoObl Moay4eHus: MeTajuioB. [loHaTHE 0 KOPPO3UU METaLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBsl (CTaib, Yyr'yH, JIOPATIOMUHINA, OpOH3a) U MX IPUMEHEHHE B OBITY U

IIPOMBIINIJICHHOCTH

3.3

[lenounbie meTamibl: nojoxeHue B Ilepuoguueckoit cucteMe xumuueckux anemeHToB JI.M. MenpaeneeBa; cTpoeHne UX
aTOMOB; HaxXOXJeHue B mnpupoje. Puznueckue M XUMHUYECKHME CBOWCTBa (HAa mpumepe Hatpusi U Kanus). OKCHUIBI U

TUAPOKCUABI HATPUA U KaJIHA. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIJIOB H UX COCI[I/IHGHI/Iﬁ

3.4

U_[eJ'IO‘lHO?»eMeJ'ILHBIe METaJUIbl MAarHuM U KaﬂbHHﬁZ IIOJIOKCHUC B HepnonnquKoﬁ CHUCTCMC XUMHNYCCKHUX 3JICMCHTOB I[I/I
MGHIICJICGBB.; CTPOCHUC HUX AaTOMOB; HAXOXJICHUC B IPUPOJC. dusznyeckne U XMMHYSCKHE CBOMCTBA MarHus M KajabIus.

Baxkneiimme coenuuenust Kanbius (OKCU, TUAPOKCU, coyin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEeHUS

3.5

AmomMuHuil: nonoxxeHue B Ilepumonmueckoil cucreme xumuueckux saemeHToB J[.M. MenneneeBa; crpoeHue aroma;
HaxoxjaeHue B npupojae. Ouznueckne U XMMUUECKHUE CBOMCTBA aOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHAA U THUAPOKCHA

AJIFOMHUHUA

3.6

Kenezo: monoxenne B Ilepuoanueckoit cucrteme XuMuueckux osneMeHToB J[.M. MeHnneneeBa; cTpoeHHE aToMa;
HaxoXxjaeHue B mpupoje. dusmueckre U XUMHUECKHE CBOMCTBa »kene3a. OKcuubl, ruapokcuabl u comu xeneza(ll) u

xene3a(lll), ux cocras, cBOICTBa U MOTyUYeHUE

3.7

XUMUYECKUH IKCIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMu METAIJIOB U CIIJIaBOB, MX (PU3MYECKHMMH CBOWCTBAMU; M3YUYECHUE
PE3YJIbTaTOB KOPPO3UU METALUIOB (BO3MOXHO HCIIOJIH30BAaHUE BHICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCHIA
KalbllMsl U HATpHUs C BOJOH (BO3MOXKHO HCIOJh30BaHHE BHUACOMATEPUAIOB); HCCIENOBAHUE CBOMCTB KECTKOW BOJIBL;
mporecca TOPEeHHs JKelie3a B KHCIopoJie (BO3MOXKHO HCIOJIb30BAaHUE BHJICOMATEPHANIOB); TPHU3HAKOB IMPOTCKAHUS
KaueCTBEHHBIX PeaKIIMii Ha MOHBI (MarHusl, KalbIHsl, aTlOMUHUS, ITMHKA, sxene3a(ll) u xxeneza(lll), menu(ll); nabmonenue u
ONMCAaHWE TIPOIECCOB OKpANIMBaHUS IUIAMEHU HWOHAMHM HATpHs, Kadus W Kaiblus (BO3MOXXHO HCITOJIb30BAHHE
BUJICOMATEPHAIIOB); HCCIEAOBaHUE aM(OTEpPHBIX CBOWCTB THUIPOKCHIA AalIOMHHHUS W THUIPOKCHUIA IIMHKA; PpEIICHHE

OKCIICPUMCHTAJIBHBIX 3a/a4 IO TEME «Baxaene MeTaJIbl i UX COCANHCHUA




XUMUS U OKpy’Karolas cpeaa

Hosrie Mare€prajibl U TEXHOJOI'MH. BemectBa u Marc€pualibl B HOBCCI[HGBHOI;'I JKM3HU dYejoBeKa. XHUMHS H 300pPOBEE.

4.1 bezonacHoe MCMONb30BaHUE BEIIECTB M XMMUYECKUX peakuuid B ObITy. IlepBasi momomip mpu XHMHYECKHUX OXKOTax H
OTpaBJICHUSAX
OCHOBBI 3KOJIOTUYECKON T'PaMOTHOCTH. XHMMHYECKOE 3arps3HeHue okpysxaromeit cpenbl [1JIK. Ponp xumum B penieHuu

4.2 9KOJIOTMUECKUX mpodsieM. IIpuponHble HCTOYHMKHM YIJIEBOAOPOJAOB (Yrojb, HPUPOIHBIM ra3, He(Th), MPOAYKTHI HX
nepepaboTKU, UX POIb B OBITY U MPOMBILIUIEHHOCTH

4.3 XUMUYECKUH KCIIEPUMEHT: U3y4yeHUE 00pa3IioB MaTEpHUaIoB (CTEKIIO, CIUIaBbl METAIIOB, TOJUMEPHBIE MATEPHAIIBI)




IMPOBEPSIEMBIE HA OI'D 11O XUMWM TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJBHON TPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSI

Konx nposepsiemoro
TpeOoOBaHUS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHS OCBOCHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOTO 00111er0 00pa3oBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 T03HABAaEMOCTH SBJICHHUH npupoabl, NMOHUMAHUC O0OBEKTUBHOM 3HAYMMOCTH OCHOB XHMUYECKOMU
HAyKH KakK obnactu COBPEMCHHOI'O €CTCCTBO3HAHMA, KOMIIOHCHTA 06H.IeI>i KYJIbTYPhBI U HpaKTI/I‘ICCKOﬁ
ACATCIIBHOCTH 4YCJIOBCKA B YCIOBHAX COBPEMCHHOI'O O6HI€CTBa; IIOHMMAaHHuEC MECTa XHUMHUHU CPEOY]

APYrux €CTECTBCHHBIX HAYK

1.2

0 HAYYHBIX MCETOHAAX IIO3HAHHA, B TOM YHUCIIC SKCICPUMCHTAJIBHBIX U TCOPCTUUYCCKUX MCETOHAX
HCCIICOOBaHUA BCHICCTB W HU3YYCHHA XHMUUYCCKHX peaKuHﬁ; YMCHHUE HUCHOJbB30BATH MOACIIN JIA]

00BsICHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cepax mpodeccuoHaTbHON NeSTeTbHOCTH, CBA3aHHBIX C XUMHUEH U COBPEMEHHBIMH TEXHOJIOTHSMH,
OCHOBaHHBIMHM Ha JOCTM)KCHMSX XMUMHUYECKOM HAayKH, UYTO IMO3BOJUT OOYyYarolIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyaymiel npoheccHoHaIbHON e TebHOCTH U ClIeNaTh OCO3HAHHBIN BBIOOD|

XUMHH KaK Ipo(UIBLHOTO MpeIMeTa Mpu Nepexo/ie Ha ypOBEHb CPEeIHEro 00Iero oopa3oBaHus

Brnanenne cucteMoid XMMHYECKHMX 3HAHUNW M YMEHHE MNPUMEHSTh CUCTEMY XHMHUYECKUX 3HAHHM,

KOTOpas BKIIIOYACT:




2.1

BAOXHEHIIINE XUMUYECKHE IOHATUSA: XUMHYECKHM 3JEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, MPOCTOE U}
CJI0’)KHO€ BEILIECTBO, OJHOPOJHAs U HEOJHOPOJHAsI CMECh, OTHOCUTENBbHBIE aTOMHAsi U MOJIEKYJISIpHAas]
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAS Macca, MOJISIPHBIM 00bEM, OKCHI, KUCIIOTa, OCHOBaHHE,
coib (CpedHsisl), XUMHMUECKas peakius, pPEaKkLUUU COEIMHEHMS, PEaKLUUU pa3okKeHUs, peaKLUy
3aMeIleHus, peakuuu oOMeHa, TerioBOM A(p(deKT peakiuu, 3K30- U IHIAOTEPMHUYECKHE PpEeaKIuHu,)
pacTBOp, MaccoBas [0l XMMHUYECKOIO 3JEMEHTa B COEIMHEHHM, MaccoBasi J0Ji1 U IPOLICHTHasl
KOHIIGHTpALMsl BEIECTBA B PAcTBOpE, SAPO aroMma, JIEKTPOHHBIN CJIOW aroma, aTOMHas OpOUTalb,
paauyc aroma, BaJICHTHOCTb, CTENEHb OKHUCIEHHS, XHMHUYECKas CBSI3b, 3JIEKTPOOTPULIATEILHOCTD,
MOJIIpHAsl M HEMOJIApHAsi KOBAJICHTHAsI CBA3b, MOHHAS CBSI3b, METANIMYECKAsl CBS3b, KPUCTAIINYECKAS]
peméTka (aTroMHas, MOHHAs, META/NIMYecKas, MOJEKYJspHasi), MOH, KaTUOH, aHHOH, 3JIEKTPOJUT U
HEDJICKTPOJIUT, DICKTPOJIMTHYECKAs JUCCOLMALMS, PEaKIUd MOHHOrO OOMEHa, OKHCIUTEIbHOA
BOCCTAHOBUTEJIbHBIE PEAKIMM, OKUCIUTEIb W BOCCTAHOBUTENb, OKHCICHME W BOCCTAHOBIICHUE)
ANIEKTPOJIN3, XUMHUECKOE paBHOBECUE, OOpaTHMble M HEOOpaTUMble PEaKIUH, CKOPOCTh XUMHUECKOM|

pCakunu, KaTajan3arop, HI[K, KOppO3u:a METAJJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIAralOlIe€ 3aKOHbl XUMHUHU: 3aKOH COXPAaHEHUsS Macchl, mnepuoauyeckui 3akoH J[.H.

MeHI[eJ'IeeBa, 3aKOH ITIOCTOAHCTBA COCTAaBa, 3aKOH ABOl"aI[pO

2.3

TCOpHUU XUMUHU: ATOMHO-MOJICKYJISIpHAsA TCOpUA, TCOPUS 3J'ICKTpOJ'II/ITI/I‘-IeCKOI71 AucCconranuun

Brnanenne ocHoBaMu XUMHUYECKOM T'paMOTHOCTH, BKJTIOYAIOIICH:

3.1

yYMEHHE MPaBUIBHO MCIOJIb30BATh W3YUYEHHBIEC BEIIECTBA U MaTepUalbl (B TOM YHUCIIE MUHEPAIbHBIE
ynoOpeHusi, METaJUlbl U CIUIABbI, MPOJIYKTHl MEepepadOTKU MPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOIOB
(yras, mpupogHOro rasza, HeTH) B OBITY, CEIBCKOM XO3MWCTBE, HA NMPOU3BOACTBE M IMOHUMaHHUE
3HAYEHUS JKUPOB, OEJIKOB, YIJIEBOJOB JJI OpraHM3Ma YeJOBEKa; YMEHHUE NMPOTHO3UPOBATH BIMSIHUE

BCIICCTB U XUMHUYCCKUX IMPOLECCOB HAa OPTraHU3M YCJIOBCKA U OKPYKAIOLIYIO IPUPOAHYIO CPEAY




3.2

YMCHHUEC HHTCI'PUPOBATh XUMHWYCCKUEC 3HAHUA CO 3BHAHUAMU APYTIUX y‘le6HBIX npeaAMETOB

HaJIM4YHUEC OIIbITa pa6OTBI C pa3JIMYHbIMHU HCTOYHHUKAMH I/IH(bOpMaI_[I/II/I 110 XUMHHU (Haqua}I U HAY4YHOA

33 HOMYJIsIpHAs JINTEpaTypa, CIIOBapH, CIPABOYHUKH, HHTEPHET-PECYPCHI)
34 yMeHue OOBEKTHBHO OIICHHMBATh WH(MOPMAIMIO O BEIIECTBAX, UX IMPEBPAMICHUSX M MPAKTUYECKOM|
' IPUMEHEHUU U YMEHHUE UCII0JIb30BaTh €€ AJIs pelleHus] y4ueOHO-TI03HaBaTeNIbHBIX 3a/1a4
Brnanenue ocHoBaMM MOHATHHHOrO amnmapara M CHUMBOJIMYECKOIO sI3bIKa XMMHUH JUI COCTABIICHMS
4 GopMyT HEOpPraHMYECKHWX BEHIECTB, YPaBHEHHH XHMHUYECKHX pEaKIHid; OCHOBAMHU XHUMHYECKOU
Homenknarypsl (IUPAC u TpuBHanbHOi)
VYMeHne OOBACHATh CBA3b IOJOXKEHMS »sieMeHTa B [lepuoanyeckoil cucTeMe C YHCIOBBIMH
c XapaKTEePUCTHKAMH CTPOSHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsi sijapa, o0Ilee YHcIo|
3JIEKTPOHOB), paClpe/ie]ICHUEM 3JIEKTPOHOB IO HEPreTHUECKUM YPOBHSIM aTOMOB IMEpPBBIX TPEX
MIEPUOJIOB, KaJIHsI U KaIbIIUs
[IpencraBieHne 0 MEPHOAMYECKONW 3aBHCUMOCTH CBOWCTB XMMHYECKHUX DJIEMEHTOB (paauyc aToma,
6 ANIEKTPOOTPHUILIATENILHOCTE), TPOCTBIX UM  CIOXHBIX BEIIECTB OT TIOJOXKEHUS JJIEMEHTOB B
[Tepunomuyeckoil cucreme (B MallbIX MEPHOAAX W TIIABHBIX MOATPYIIAX) U JJIEKTPOHHOTO CTPOCHUS]
aToma
7 YMmenue kinaccupumpoBarth:
7.1 XUMUYECKHE IIEMEHTHI
7.2 HEOpraHUYeCcKre BellecTBa
7.3 XUMHYECKHE PeaKIu1
8 YMeHue onpenessiTh:
8.1 BAJICHTHOCTh M CTETIEHb OKUCIICHUSI XUMUYECKUX AJIIEMEHTOB, 3apsi] HOHA




8.2

BU XHUMHYCSCKOM CBSI3U M TUII KpHCT&J’IJ’IH‘IGCKOﬁ CTPYKTYPBI B COCAMHCHUAX

8.3 XapakTep Cpe/ibl B BOJHBIX pacTBOpPaxX BEIMIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHUCJIUTEb U BOCCTAHOBUTEIh
9 YMeHne xapakTepru3oBaTh (GU3MUECKHUe U XUMUYECKHE CBOMCTBA!
91 MPOCTBIX BEUIECTB (KUCIOPOA, 030H, BOJOPOA, rpadur, aama3z, KpeMHUil, a3ot, (ocdop, cepa, xJjop,
' HATpHUH, KU, MarHU, KaJIbLIWHA, aTFOMUHHM, KEJIe30)
CJIOXHBIX BEIIECTB, B TOM YHCJIC UX BOJHBIX PaCTBOPOB (BOAA, aMMHUAK, XJIOPOBOJAOPO/I, CEPOBOIOPO/I,
9.9 okcuabl U ruapokcuabl MetawioB I-IIA rpymm, amomunus, meau (1), munka, xenesa (11 u 1),
' okcuabl yriepona (I u 1V), kpemuus (1V), azota u docdopa (Il u V), cepwr (IV u VI), cepancras,
CepHas, a30THCTas, a30THasI, (pochopHas, yroabHasi, KpeMHHEBAst KUCIIOTa U UX COJIN)
MIPOTHO3MPOBATh U XapaKTEPU30BaTh CBOWCTBA BEIICCTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOCHHS,
9.3 MPUMEHEHHE BEUIECTB B 3aBHCHUMOCTH OT WX CBOWCTB, BO3MOXXHOCTh MPOTEKAaHUS XUMHYECKHX|
MPEBPAICHUI B Pa3JIMYHBIX YCIOBHAIX
10 YMeHue COCTaBIISITh MOJICKYJISIPHBIC i HOHHBIC YPABHEHUS PEAKIIHIA, B TOM YUCIIC:
10.1 peakuuii FOHHOTO OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKITHi
10.3 WLTIOCTPUPYIONIMX XUMHYSCKHE CBOMCTBA U3YICHHBIX KJIACCOB (TPYIIN) HEOPTaHMYECKHUX BEIICCTB
10.4 MOITBEPIKIAIONUX TCHETHYCCKYIO B3aUMOCBSI3b MEX Ty HUMH
11 YMeHue BIYUCIATH (TPOBOAUTH PACUETHI):
111 OTHOCUTEIIEHYI0 MOIIEKYJSIPHYI0O U MOJISIPHYFO MAacChl BEIECTB, MAcCCOBYIO JIONIO XHMHYECKOTO|
' 9JIEMEHTA B COCTMHCHHH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,




11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MaCCy, 00BEeM ra3oB

110 YpaBHCHHUAM XUMHUUYCCKHUX peaKuHﬁ N HaXOJHUTh KOJIMYECCTBO BCUICCTBA, 00BEM U MacCy pCarcHTOB|

114
WIX TIPOIYKTOB PEAKIIUU
12 Bunanenue (3HaHue OCHOB):
OCHOBHBIMM ~ METOJIaMH  HAy4yHOro Tmo3HaHus (HaOJIOAeHWEe, H3MEpPEeHHe, JKCIIEPHUMEHT,
12.1 MOJICJIMPOBAHME) NpPU HM3YYCHUM BEIIECTB M XUMHUECKUX SIBJICHMH; yMEHHE CQOPMYJIHPOBATH
npoOJIeMy H IPEUIOKUTH ITYTH €€ peIIeHus
. Oe3omacHOi paboThl C XMUMHYECKHMMH BEIIECTBAMH, XHMHUYECKOH TMOCYHOH H 1a00opaToOpHBIM
' o0opynoBaHruEeM
npaBuiIaMy 0e30macHOro OOpallleHHs C BELIECTBAMH, HCIOJIb3YEMBbIMH B IIOBCEHEBHOW JKU3HHU,
123 NpaBUIaMU TIOBEICHUS B MEISIX COEpeKEHUS 3I0pOBbS W OKPYKAIOUICH TNPUPOJHOW CpEbI,
' NOHMMaHWe Bpeaa (OMAaCHOCTH) BO3ICHCTBUS Ha JKMBBIE OpPraHU3Mbl ONPEACIEHHBIX BEIIECTB,
CIOCO0OB YMEHBIICHHUS U TPEIOTBPAIICHUS X BPEAHOTO BO3/ICHCTBHS
13 Hanmnune mnpakTHYecKnMX HABBIKOB IUIAHHUPOBAHUS W OCYIIECTBICHHS CIEIYIOIUX XHUMHUYECKUX
HKCIIEPUMEHTOB:
131 U3ydeHHEe W ONucaHue (U3NYECKUX CBOWCTB BEIIECTB, O3HAKOMJICHHE C (U3UICCKUMHU H
' XUMHUYECKHMH SIBJICHUSMH; ONBITHI, WJUTFOCTPUPYIOLIUE MPU3HAKH TPOTEKaHUS XMMUYECKUX PeaKIii
13.2 U3y4eHHe CrIoco0O0B pa3zielieHus cMecel
133 NOJy4eHHEe KHUCIOPOAa U M3Y4YEHHE ero CBOMCTB; IOJYYEHHE BOJOpOJAa M U3YyYCHHE €ro CBOICTB;
' MOJTy9YEeHHE YTIIEKUCIIOTO ra3a M U3yUeHHUe ero CBOMCTB; IMOIydeHHEe aMMHUaKa U U3Y4eHHE €r0 CBOHCTB
134 IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA




135

IIPUMEHEHHE UHIMKATOPOB (JIakMyca, MeTUIopaHka u ¢peHondTanienna) st onpeaeseHus: XxapakTepa)

Cpelibl B pacTBOpax KHMCIOT U IIeJouei

13.6

HUCCIICOAOBAHUEC W OIIMCAaHHUC CBOICTB HCOPraHNMYCCKUX BCIICCTB Pa3/IMYHBIX KJIACCOB; H3YUYCHUG
BSaHMOHeﬁCTBHﬂ KHCJIOT C MCTalllaMH, OKCHIAaMHW METAIJIOB, PAaCTBOPUMBIMH M HEPACTBOPHUMbBIMU
OCHOBAaHHUAMU, COJISIMH; IMOJTYYCHHUEC HCPACTBOPUMBIX OCHOBaHHfI; BBITCCHCHHC OJHOI'O METaJlJia IpyIrum

M3 paCTBOpa COJIH; UCCIICAOBAHUEC aM(i)OTepHBIX CBOMCTB TUAPOKCHUAOB aJIFOMHUHUA U HHUHKA

13.7

pelIeHNE SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KJIaCChl HEOPraHUYECKUX COCAUHEHUN»;
«INEeKTpOIUTHYECKAsT AUCconManusy; «BaxHeilre HeMeTauibl U UX COCIUHEHHS Y, «BaxHeilme

METaJIbl 1 UX COCOAUHCHUA»

13.8

XUMHYECKHE HKCIIEPUMEHTHI, WUTIOCTPUPYIOIINE MPU3HAKU MPOTEKaHUs PeaKIHil MOHHOTO OOMeEHa;
KaueCTBEHHbBIC PEAKIIMK Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX MOHBL: XJIOPHUI-, OpOMUI-, UOIU-,
cynedar-, gochar-, kapOboHaAT-, CHIMKAT-aHUOHBI, THIPOKCH-UOHBI, KaTHOHbI aMMOHUS, MarHusi,

KaJbLus, alIFOMUHNS, kene3a (2+) u xxenesza (3+), menu (2+), nuHKa

14

VYmMmenue:

141

NpEACTAaBIATE PE3YJIbTAThI OKCIICPUMEHTA B (1)OpM€ BBIBOJAOB, J0Ka3aTCIbCTB, Fpa(l)I/IKOB u Ta6J'II/IH 41

BBIABJIATE SMIITMPUYCCKUC 3aKOHOMCPHOCTU

14.2

YCTaHAaBJIIMBATh CBA3U MCKIAY PCAIBHO Ha6J'II-O,Z[aeMBIMI/I XUMHUYCCKUMU SBJICHUAIMU W IIPOLECCCAMU,

MPOUCXOSAIINMU B MAaKpO- U MUKPOMHUPE, OOBACHATH MPUUUHBI MHOTOOOPa3Hsl BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OCHOBHOM I'OCYJIAPCTBEHHOM

9K3AMEHE 10 XUMUU
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

1 [TepBoHa4anbHbIE XUMUYECKHE ITOHATHUS

11 Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei

1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 371EMEHTHI. CUMBOJIBI XUMUYECKUX 3J1EMEHTOB. [IpocThie U Cl0KHBIE BELIECTBA.

1.3 Xummnaeckas popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIeMEHTOB. CTereHb OKHCIICHUS

14 3aKOH MOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENIbHAs MOJIEKYIIsIpHas Macca. MaccoBasy
' JI0JI1 XMMHYECKOTO 3JIEMEHTA B COEIMHEHUN

15 KonuuectBo BemectBa. Monb. MonsipHas Macca. Monsipablii 00b€M ra3oB. B3anMocBs3b KonuyecTBa, Macchl U YUCIA
' CTPYKTYPHBIX €IMHHUIL BELIECTBA

16 Pusnyeckue U XUMHUYECKUE SIBICHUS. XMMHMUYECKas peakuus M €€ NPU3HAKU. 3aKOH COXPAHEHHs MAaCChl BEIIECTB.
' XHWMHUYECKUE YPABHEHUS
2 [Tepuoanueckuii 3akoH u Ileproanueckas cuctema xumudeckux anemenToB .M. Menneneesa. CtpoeHne aToMOB

21 ITepuonnueckuii 3akoH. Ilepuogumueckas cucrema xumuueckux anemeHToB [[.W. MenneneeBa. Ilepuonsl u rpynmsl.
' PU3NYECKUI CMBICII TOPAIKOBOIO HOMEPA, HOMEPOB IIEPUO/IA U IPYIIIIBI 3JIEMEHTA

59 Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M3oTonbl. DnekTpoHbl. CTpoeHHe 3JEKTPOHHBIX 000J104eK aTOMOB MepBhIX 20)
' XUMHYECKUX 31eMeHTOB [lepuoandeckoii cucremsl .M. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHUHU CBOICTB XMMHUYECKUX 3JIEMEHTOB IMEPBBIX TPEX MEPHOJOB, Kalus, Kalblus (paauyca
2.3 aTOMOB, 3JIEKTPOOTPULIATENBHOCTH, METAJNINYECKUX U HEMETAJUIMYECKUX CBOWCTB) M MX COEJUHEHHI B COOTBETCTBUU (|

ITOJIOKCHHUEM 3JIEMEHTOB B HepHOJIH‘IeCKOfI CUCTEMC U CTPOCHUEM NX aTOMOB




CTpOCHI/IC BE€IICCTBA

Xumundeckas cBiI3b. KoBaneHTHas (HOHﬂpHaH u HCHOJ'IHpHaH) CBA3b. BHCKT”pOOTpI/II_[aTCJIBHOCTB XHUMHUYCCKUX 3JICMCHTOB.

3 Nonnas cBsa3p. Merammueckas cBs3b
3.9 Tumbl KpUCTAJUIMYECKUX PEIIETOK (aToOMHAas, MOHHAs, METaJUIM4YecKas), 3aBHCHMOCTh CBOWCTB BELIECTBA OT THIIQ
' KPUCTAJNINYECKOM PeIETKU U BUJa XMMUYECKOH CBSI3U
4 Baxueiimue npeacraBuTen HeOpraHnyeckux BemecTs. Hemeramnsl u ux coeinHeHus. MeTayuibl U UX COEUHEHUS
Knaccugukanus 1 HOMEHKIATypa HEOPraHWYECKUX COECIUHEHUH: OKCUIOB (cosieoOpas3yrolie: OCHOBHbBIE, KUCIOTHBIE,
4.1 ampoTepHble) W  HecojeoOpasymomue, OCHOBaHMK  (IMIEIOYM ©W  HEPAaCTBOPUMBIC  OCHOBaHUS);  KHCIIOT]
(kucIopoJcoaepKale U 0eCKUCIOpOIHbIE, OJJHOOCHOBHBIE U MHOIOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)
42 dusnuecKkue M XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIECTB-HEMETAJUIOB: BOJOPOJA, XJOpa, KHUCIOPOAA, CEephl, a30Ta,
' docdopa, yriaepoaa, KpeMHUS
43 dusnueckue M XUMHUECKHE CBOMCTBA IMPOCTBIX BEIIECTB-METAJIOB: JIUTHS, HATpPHUs, KaJus, MarHUs M KaJbIus,
' QTIOMUHUS, JKelle3a. DINEKTPOXUMHUYECKHINA PsiJl HANPsHDKEHUH METaIlIoB
4.4 Ou3nuecKkre 1 XUMUYECKHE CBOWCTBA BOJOPOIHBIX COCMHEHNH HEMETAIUIOB: XJIOPOBOIOPO/Ia, CEPOBOIOPOIA, aMMHAKa
A5 dusnyeckue W XMUMHUYECKHE CBOMcTBa okcuaoB HemetamioB: cepol (IV, VI), azora(ll, 1V, V), docdhopa(lll, V),
' yranepoaa(ll, V), kpemuus(1V). ITonydeHue OKCHIOB HEMETAILIOB
A6 Xumuueckre cBoictBa okcuoB: MertawioB |A-IIA rpymn, nunaka, memu(ll) u xenesa(ll, Il). Tloixy4ueHue oxkcHIOB
' METaJUIOB
47 XUMHUYECKHE CBONCTBA OCHOBAaHHUI M aM(pOTEPHBIX THIPOKCHIOB (HA TIPUMEPE TUAPOKCHIIOB ATFOMHHHS, JKeJle3a, INHKA).

HonyquHe OCHOBaHUI1 U aM(I)OTCpHLIX THUAPOKCHUIOB




OO01mre XMMHUYECKHE CBOMCTBA KUCJIOT: XJIOPOBOJAOPOIHOM, CEPOBOIOPOTHON, CEpPHUCTOM, CEPHOM, a30THOH, (hochopHOi,

4.8 KPEeMHHUEBOM, yroibHOH. OcoOble XMMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpHOHM M a30THOHM kucioT. [Tomydenue)
KUCJIOT

4.9 OO0mre XUMHYECKUE CBOMCTBA cpenHux cosed. [lomyuenue coei

4.10 [Tony4enue, cobupanue, pacrnozHaBaHle BOOPO/Ia, KUCIOPO/a, aMMHAaKa, YIIIEKHUCIIOro ra3a B JabopaTopuu

411 [Tony4yeHune aMMuaka, cepHOM M a30THOM KHCIIOT B MPOMBINUIEHHOCTH. OO01mue crnoco0b! MOTy4eHUsI METAILIIOB

412 ['eneTnueckas cBs3b MEXAY KJIaCCaMU HEOPraHMUECKUX COCTUHEHU I
5 XUMHUECKUE peaKkIu

51 Knaccugukanuss XMMHYECKHX PEaKIHMid 10 pa3IMYHBIM IPH3HAKaM: MO YUCIy UM COCTaBY YYacTBYIOUIMX B PEaKIUY]
' BEILIECTB, 10 TEIUIOBOMY 3(h(EKTy, IO U3MEHEHUIO CTEeNEeHEeH OKUCICHNUS XUMUYECKUX 3JIEMEHTOB

£ 5 TennoBoil 3¢ddexr XumMuyeckoW peakluu, TEPMOXMMHUYECKHE YpaBHEHHs. OK30- M SHAOTEPMHUYECKHE peaKluu|
' TepMOXUMHUYECKHE YPaBHEHHUSI

5 3 OKHCIUTENIPHOBOCCTAHOBUTENIbHbIE — peakiuu. OKHUCIUTENM UM BOCCTaHOBUTENW. [Iporecchl  OKHCIIEHUS U
' BOCCTaHOBJIEHHA. DJIEKTPOHHBIN OajJaHC OKHCIUTEIbHOBOCCTAHOBUTENILHON PEeaKLIUU

£ 4 Teopust >MeKTPOIUTHYECKONH Anccouuanyuy. KaTnoHsl, aHMOHBI. DIEKTPOIUTHl U HEIIEKTPOauThl. CUiIbHBIE U Ca0bIe
' a5eKTposuThl. CTeneHb AUCCOLUAINU

- Peakimun woHHOTO OOMEHa. YCIOBHS TPOTEKAaHHs pPEaKIii MOHHOTO OOMEHa, TOJHBIE W COKpPANIEHHBIE HOHHBIC
' YpaBHEHMSI peaKkiui
6 XuMHS U OKpY>KaroIas cpeza

6.1 BemectBa 1 Martepuasibl B MOBCEJHEBHOM KHM3HM UelIOBEKa. be3omacHoe MCIONb30BaHME BELIECTB M XUMHUYECKUX

peakuwmii B 1aboparopuu u ObITy. [lepBast moMoIs mpu XUMUYECKUX 05KOTaX U OTPABJICHHSIX




XUMHYECKOE 3arpsi3HEHUE OKpYKarouledl cpenbl (KHCIOTHBIE MIOKIU, 3arpsi3HEHUE IMOYBBL, BO3AyXa U BOJOEMOB),

6.2 criocoObl ero mnpenotBpaineHus [Ipeaenbnas nonmyctumast konneHTpauus BemectB (I1/IK). Ponp xumuu B pemienuu
9KOJIOTHYECKUX MpobieM. Y cuseHne napHuKoBoro 3¢ dekra, pa3pylieHre 030HOBOTO CIIOs
[Ipumenenue cepsl, a3oTa, docdopa, yriepoaa, KpeMHHUS] U UX COCAMHEHUU B OBbITY, MEAUIIMHE, IPOMBIIUICHHOCTH U
6.3 CeNbCKOM XO03siiicTBe. [IprMeHeHHe MeTalyioB M CIUIaBOB (CTallb, YYTYH, IIOPATIOMUHHMA, OpoH3a) B OBITY H
MIPOMBINIIEHHOCTH UX coequHeHui. [IoHsTHE 0 KOPpPO3UK METaNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [TpupoaHbIe ICTOYHHUKHU YTIEBOJOPOAOB (yroib, MIPUPOAHBIN a3, HEPTH), MPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIH)
' B OBITY U IPOMBIIIJICHHOCTH
[lepBoHauanbHble MOHATHSA 00 OPraHUMYECKUX BEIIECTBAX KAK O COCAMHEHMSX yriepoaa (MeTaH, 3TaH, TWUJIEH, alleTUJIEH,
6.5 9TaHOJ, TJIUIEPUH, YKCycHasl kucioTa). [loHaTrne o OMOIOrnYecKkr BaKHBIX BEIIECTBAaX: )KUPAX, OENKax, YriaeBoJax — U HX
POJIM B )KU3HU YEJIOBEKA
7 Pacuérnr:
7.1 1o (opmynaMm XUMHUYECKUX COEIMHEHUI
7.2 Macchl (MaccoBOI) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 M0 XUMHYECKUM YPABHEHUSIM




YUYEBHO-METO/IUYECKOE OBECITEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

VYyeonuk xumuu ["abpudiisia O. C. u coaBTops! 8 kiacc. Mocksa “IIpocsenienue”
2023 rop.
VYueonnk xumun ["abpmansa O. C. u coaBTopsl 9 kiacc. Mocksa “IIpocsemnienune”
2024 rog.

METOJIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJIA

[Ma6puansn O. C, CnaakoB C. A. MeTtonnyeckoe mocodue Kk yaeOHUKy Xumuu 8-9 .

Mocksa ” [Ipocsemenne” 2023 rop.

Coopnuxk 3aaa4d ['adpudisia O. C. 1 coaBTOpbI. YTIPaKHEHUS 110 XUMUHU.
ba3zoBblii ypoBens 8 knacc. Mocksa ” IIpocsemenune™ 2026 roa.
Coopnuk 3amau ['abpuansia O. C. 1 coaBTOpbI. YTIPa)KHEHUS 110 XUMUHU.
bazoseiit ypoBens 9 kimacc. Mocksa ” [Ipocsemenne” 2026 rog.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://college.ru/himiya/

http://www.chemnet.ru/

http://experiment.edu.ru/

http://school-sector.relarn.ru/nsm/

http://him-school.ru/
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