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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma 1o xumuu (0a30BBIM ypOBEHb) HA YPOBHE OCHOBHOI'O
oOmiero oOpa3oBaHUs COCTaBJIEHa Ha OCHOBE TpeOOBaHWIl K pe3ysbTaram
OCBOCHMSI OCHOBHOM 00pa3oBaTelbHONM MPOTPaMMbI  OCHOBHOTO  OOIIEro
obpazoBanus MAQOY CII Ne 7, mpencraBnenusix B ®I'OC OO0, B TOM yucie
paboueli  mporpaMMbl  BOCHUTAHUS C  HCIOJB30BAaHUEM  COBPEMEHHOTO
o0opyaoBaHUS LIEHTpa €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKOMN
HanpaBieHHOCTH «Touka poctay, cozmanHoro Ha 6aze MAOY CIII No 7.

Ha ©0aze mumentpa «Touka pocra»  obecrmeunmBaeTcsi  peanu3alus
o0pa3oBaTEIbHBIX  MPOrPAMM  E€CTECTBEHHO-HAyYHOW U  TEXHOJIOTHYECKOMU
HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TPEOOBAHHUSIMU
3aKOHOJATeIbCTBA B cdepe o0pa3oBaHuss U C Yy4E€TOM PEKOMEHJAIUN
denepanabHOrO OnepaTopa yueOHOro mpeaMeTa « XUMHUSD.

Hcnonb3oBanne obopyaoBaHus leHTpa «Touka pocTa» Mpu peanusanuu
JTAHHOM pabouell MporpaMMBbl MO3BOJIIET CO3/IaTh YCIOBHUS:

* JI7IS1 PACIIUPEHUS COICPIKAHUS ITKOJIBHOTO XUMUYECKOT0 00pa30BaHus;

* NS TIOBBINICHWS] TO3HABATEIbHOM AaKTUBHOCTH OOydYaromuxcsi B
€CTECTBEHHO-HAYYHOI 001acTH;

* JUISI pa3BUTHS JUYHOCTH pPEOCHKAa B Tporecce OOYYCHUS XHUMHH, €TO
criocoOHOCTeM, (opMUpOBaHMS U YAOBJIETBOPEHHUS COIMATBLHO 3HAYMMBbIX
WHTEPECOB U MOTPEOHOCTEN;

* Mg paboOThl ¢ OJApEHHBIMH IIKOJBHUKAMHU, OPTaHW3aIlMd WX Pa3BUTHS B
Pa3JIMUHBIX 00JaCTAX 00pa30BaTEIbHON, TBOPUECKON NEATEIBHOCTH.

[Ipumenss obGopynoBanue meHTpa «Todka pocTay Ha ypokax, ydaruecs
CMOTYT BBITIOJIHUTH JIa0OpaTOpPHBIE PabOTHl U DKCHEPUMEHTHI MO MPOrpaMMme
y4eOHOTO TpeIMeTa « XUMUSD.

PabGouast mporpamma mo xuMuum Aa€T TPEACTABICHHE O IENsIX, OOmIe
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
y4eOHOTO TpeaMeTa, YCTaHABIMBAET OO0sA3aTENIBHOE MPEIMETHOE COJEp)KaHUE,
npeIycMaTpUBAET pachlpesielieHne €ro Mo KiaccaM W CTPYKTYPHUPOBAaHHUE TI0
pasmenaM W TeMaM TPOrpaMMbl IO XHUMHUH, OIpPEIEseT KOJIMYCCTBCHHBIC H
KaueCTBCHHBIC XapaKTECPUCTHKH coJiepKaHus, PEKOMEHTyEMYO
MOCJICIOBATEIPHOCTh ~ M3YYCHUS XHMHH C YyY4ETOM  MEKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX  CBS3€H, JIOTHKM y4eOHOTO IIporecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolIuxcs, ONpeAesisieT BO3MOXKHOCTH TMpeaMeTra s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTeNIbHOM
IIporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbTatam oOy4eHHUs XUMUW Ha YPOBHE I€JIeH N3YUEHUS MPEMETa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JEATEITLHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO CO/IepKaHUSI.

3HaHWE XUMHUU CIYXKXUT OCHOBOH s (HOPMHUPOBAHUS MHPOBO33PECHHUS
oOydJaromierocs, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO



posib WrpatoT (GopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEIICHHS NIOO0ATbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30aCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

[Ipy wu3yyeHUUM XUMUU MPOUCXOAUT (OPMHUPOBAHHME 3HAHUU OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amava y4eOHOTO TpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMUYECKUX
3HAHUN — BaKHEHUINX (PaKTOB, IMMOHSATHHA, 3aKOHOB M TCOPETUUCCKUX IOJIOKCHHM,
JOCTYIIHBIX OO0OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3bIKa HAyKd, B
NpUOOIIEHUM K HAyYHBIM METOJaM T[IO3HAHUS TMPU M3YYCHUU BEUIECTB U
XUMHUUYECKUX peakiuii, B (GOPMUPOBAHUM U PA3BUTHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWU B YYEOHO-IIO3HABATENIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeATEeIbHOCTH, OCBOCHHMM TpaBMWJI 0€30MacHOro OOpamieHusi ¢ BEHIECTBaMU B
ITIOBCEHEBHOM KU3HU.

[Ipn M3yyeHUU XUMHUU HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUS BaKHOE
3HauYEHHUE MPUOOPENH TaKHe 11eJ1, KaK:

— ¢hopMHpOBaHHE  HMHTEIUIEKTYalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaIPaBJICHHOCTh 00YYEHUsI HA CUCTEMATUYECKOE MPUOOIICHHE 00y4YaloIUXCcs K
CaMOCTOATENbHON MO3HABATENILHON JEATEIbHOCTH, HAYYHBIM METOJIaM MO3HaHUS,
GbopMUPYIOITUM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUMU;

— o0ecrieyeHue yCIOBUM, CHOCOOCTBYIOUIUMX MNPUOOPETEHUI0 O00YyYaroIUMHUCS
OMbITa PAa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS W CAMOINO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMI), UMEIONIUX YHUBEpPCAIbHOE 3HAUYEHUE sl
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBaHre  o0miell  (QYHKIMOHAIBRHOM W €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPY’KAIOUIEr0 MUpPa, MCIOJIb3Yysl 3HAHWUSA M OIbIT, MOJYYEHHbIC MPU HU3YUYCHUU
XUMUHU, TPUMEHSATh WX TMPHU PEIICHUH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYZILOBOU IE€ATENBHOCTH;

— ¢hopMHpOBaHUE y OOYYAIOMIMXCS TYMaHUCTHUYECKHX OTHOIICHHWH, MOHUMAaHUS
HEHHOCTH XUMHUYECKUX 3HAHUM NIl BBIPAOOTKHU SKOJOTUYECKH IEIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM MACATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO
310POBbS ¥ OKPYKAKOILIEW ITPUPOTHON CPEIbI;,

— pa3BUTHE MOTUBALMHU K OOYYEHHIO, CHOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(dUIIsi U HAMPaBICHHOCTH AaJIbHEHILIEro
oOy4eHus.

PaGouas nporpamma peasmmzyercst Ha ocHoBe YMK O.C.I'abpuensina,
KOTOpPBI BKJIIOUEH B (enepanpHbIA TEPEUYCHb YYEOHWKOB, IOMYIIEHHBIX K
WCITOJIb30BAHUIO MPU pealn3aluyd HMEIOIIMX TOCYJAapCTBEHHYIO AKKPEAMTALIMIO



o0Opa3oBaTeIbHBIX MPOTPAMM HAYaIBHOTO OOIIEro, OCHOBHOTO OOIIETro, CPETHETO
oOmiero oOpa3oBaHUs OpPraHU3ALMIMH, OCYIIECTBISIONIMMHU 00pa30BaTEIbHYIO
JESATEIbHOCTh U YCTAHOBJICHUS MIPEIETLHOTO CPOKA UCTIOIB30BAHMS UCKITIOUEHHBIX
yueOHukoB" (Ne 858 o1 21.09.2022 r.).

VY4eOHbIl Mm1aH 00pa30BaTENILHOTO YUPEKICHUS MPEAyCcMaTpUBaeT U3yUCHHUE
XUMUM Ha ©0a30BoM ypoBHe B 8-9 «kijaccax. OOmiee 4YHCIO YacoB,
PEKOMEHJIOBAaHHBIX ISl M3yueHUs XuMuu—1364dacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIeIN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).

COJEPXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaya/ibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHM B )KU3HU YEIIOBEKA. XUMUS B CUCTEME HayK. Tena u
BemiecTBa. PU3NYECKHE CBOMCTBA BEMIECTB. ATrpPEraTHOE€ COCTOSHUE BELIECTB.
[Tonsitue o Meromax mo3HaHus B xumuu. Yucteie BemectBa U cMecu. CriocoObl
pa3aeneHus: CMecen.

ATOMBI U MOJIEKYJIbl. XUMHYECKHUE AJIEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U CIIOKHBIE BelECTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas dopmysna. BaleHTHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAsE aToOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIsipHast Macca. MaccoBas 10151 XMMUYECKOTO 2JIEMEHTa B COSUHEHUH.
KommuecTtBo BemectBa. Monb. Mossgpaass macca. B3anMOCBSI3b  KOJIMYECTBA,
MacChl W 4YHCIa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

OU3NYECKNE U XUMUYECKUE SBJICHUA. XUMHUYECKasl PEAKINs U €€ MPU3HAKU. 3aKOH
COXpAHEHHMS MAacChl BeENIECTB. XUMHYeCKHe ypaBHeHuMs. Krnaccudukarus
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).
XUMUYECKUIN IKCIIEPUMEHT:

3HAKOMCTBO C XUMHUYECKOW IIOCY/ION, TpaBuiamMu paboOThl B JabopaTtopuu M
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3MYeCKuX CBOWCTB 0O0pa3lOB HEOPTaHUYECKHX BEIISCTB, HAOIOJCHHE
bus3ndeckux (MJIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJIEHCALMS BOAbI) U XUMHUYECKUX (FOPEHHE CBEYU, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (I1) mpu HarpeBanuM, B3auMOJICHCTBHUE Kele3a ¢ pacTBopoM coiu meau (II),
U3y4YeHUE CIOCOOOB Pa3ENICHHs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BbINIApUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpoBEACHUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  PEe3yJbTaTOB  IPOBENCHMS  OIbITA,



WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUST MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IrapocTepKHEBBIX ).

Baxkueiiuue npeacraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cmech ra3oB. CocraB Bo3zayxa. Kucimopon — 3ieMEHT W mpocToe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxcunpbl. [lpumenenue xkuciopona. CrnocoOsbl
MOJIyYeHHUs] KUclopoda B JabopaTopuu W TPOMBINUIEHHOCTU. Kpyrosopor
KHcIopoaa B mpupoae. O30H — autoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3 (PexT XUMUUIECKON peakiuu, TEPMOXUMHUIECKIE YPaBHEHHUS, IK30- U
SHIAOTEPMUYECKHE peakiuu. TOIMIMBO: Yroib U METaH. 3arpsA3HECHHUE BO31yXa,
YCWICHHE MMAPHUKOBOI0 3(pekTa, pazpylieHne 030HOBOTO CIIOSI.

Bopopon — snemeHT M mpocToe BemecTBo. Haxoxaenue Boaopoja B HPUPOJE,
dbu3nyeckue W XHUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOOBI MOJTYy4YCHUS.
Kucnots! u conu.

MoutsipHblit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBOMCTBA BOAbL. Bona kak pactBopuresns. PactBopsl. HackllieHHble u
HEHACBIIEHHbIE pPAaCTBOPBI. PacTBOpUMOCTH BelIeCcTB B BoAe. MaccoBas H0Jis
BEILIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOJIbl. OcHOBaHuUA. Poib pacTBOpoB
B MPUPOJEC W B KU3HHU 4eloBeKa. KpyroBopoT BoAbI B MPUPOAE. 3arpsi3HEHUE
NpUPOHBIX BoA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdeckux coeauHeHuid. Oxcuabl. Krnaccudukarus
OKCUJIOB:  cojieoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcujaoB. dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonmyuenne okcuaos.

OcHoBanus. Knaccudukaius oCHOBaHU: MIENOYM U HEPACTBOPUMbBIC OCHOBAHMS.
Homenknarypa ocHoBaHuii. PU3NUYECKHE UM XMMHUYECKHE CBOMCTBA OCHOBAHUU.
[Tosryduenne oCHOBaHHUM.

Kucnorel. Knaccuduxamus xucnor. Homenkmarypa kucnor. ®duszmyeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Comu. Homenknatypa coisiell. PuU3HYECKME W XUMHUYECKHE CBOWCTBA COJIEH.
[lonyuenue cosen.

['eHeTnueckas CBS3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.
XUMHUYEeCKUMN IKCIIEPUMEHT:

KAQUECTBEHHOE ONPEACIICHUE COJNEPKAHUS KHUCIOpOJa B BO3AYyXE, NOJy4YEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHusi TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIOB U
OMKMCAHWE HX CBOWMCTB, MOJYy4YEHUE, COOMpaHHE, PACINO3HABAHME W HU3YUYCHHE
CBOMCTB BOJOpoJia (ropeHue), B3auMojeiicTere Bojopoaa ¢ okcuaom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIECOMATEPUAIIOB), HAOIMIOACHUE O0Opa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU



MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpueM ©  KaiublueM) (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAaHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumojieiictBus okcuga menu (II) ¢ pacTBopoM cepHOM KHUCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM W3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COECTUHEHUI».

Iepuoanueckuii 3akoH u Ilepuognueckasi cucrema XUMHYECKHUX FJIEMEHTOB
. U. MenpgesneeBa. CtpoeHne aTtoM0oB. XUMHYECKas CBA3b. OKUCIUTETBHO-
BOCCTAHOBUTEJbHbIC PEAKIIUU

[lepBble MOMBITKU KJIACCU(UKAIUU XUMUYECKUX 3JIeMeHTOB. [loHaTHE 0 rpymnmax
CXOJHBIX BJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METaJlIbl, TaJIOTEHBI,
WHEPTHBIC Ta3bl). ODJIEMEHThI, KOTOpble 00pa3zyloT amdOoTepHbIE OKCHUIBI U
TUAPOKCHUIBI.

Ilepunonnueckuit 3akoH. llepuoanueckas cucrema XxumMuueckux 3yemMeHToB J[. U.
MenpeneeBa. Koporkonepuoanas u jaiuHHonepuoHas gopmel [lepuonnyeckoit
cucreMbl xumuueckux sneMeHToB JI. WM. Menaeneesa. Ilepuoasl u rpynmsl.
@u3NYeCKUil CMBICI TOPSAJKOBOTO HOMEpa, HOMEPOB IepuoAa M TPYIIIIbI
DIIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX saep. M3oromel. Onexktponsl. CTpoeHHE
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[lepnognueckorn cucremsl [[. M. MenaeneeBa. XapakTEpUCTUKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.
3aKOHOMEpPHOCTH HW3MEHEHUsS pagdyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIaM U Nepruoaam.

3nauenue llepuomnueckoro 3akoHa u llepuoandeckod CHUCTEMBI XHUMHUYECKHX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBs3b. KoBaneHTHas (mossipHass W HEMOJSIpHAsi)  CBSI3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. I[Ipoueccs
OKHCIICHUSI U BOCCTAaHOBJIEHUsI. OKHUCIIUTENN U BOCCTAHOBUTEH.

XUMHUYEeCKUMN IKCIIEPUMEHT:

u3ydeHue oO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pacTBOPaMHU KHCJIOT UM IEJIOYEH, MPOBEICHHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHN).

MexnpeaMeTHbie CBA3H

Peanuzanusi MeXNpeAMETHBIX CBSI3€M MOpH HM3yYEHUHM XHMUU B 8§ Kjacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX



NOHSTUH, TaK W TOHITHHU, SBJISIOMIUXCS CUCTEMHBIMHU JIJISI OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OOm1re ecTeCTBEHHO-HAYYHbIE TIOHSATHS: HAYYHBIH (aKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHan3, CHHTE3, KiIacCU(UKAIMs, MEePUOAUYHOCTh, HAOIIOJCHHUE, DKCIIEPUMEHT,
MO/JICJIMPOBaHNE, U3MEPEHUE, MOJIENb, SIBJICHNUE.

dusuka: mMaTepusi, aToM, JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIH], WU30TOIIBI,
PalMOaKTUBHOCTb, MOJIEKYJA, SJCKTPUYECKHH 3apsiji, BEIIECTBO, TENO, O00BEM,
arperaTHoe COCTOSHHME BEIECTBAa, Tra3, (U3MUEeCKHe BEIHYMHBI, €IUHULIBI
U3MEpEHHsI, KOCMOC, TIIaHEeThI, 3BE3/1b1, COHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadus: aTtmocdepa, ruapochepa, MUHEPATbI, FOPHBIE MOPOIBI, MOJE3HBIE
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemrecTBo U XuMmu4eckasi peakuusi

[Tepuonuueckuii 3akoH. Ileprnoanueckas cucrema XUMMHYECKHUX 3jeMmeHToB /1. .
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUHM CBOWCTB
XAMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KalblUUs W HX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHne BeniecTsa: BUIAbl XUMUYECKON CBSI3H. THUIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTANIMYECKOW PEIETKM W BHUIA
XHUMHUYECKOU CBS3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECCTB, OTHOCSIIMXCS K pa3IMYHbIM KjaccaM HEOPTaHUYECKUX
COCJIMHECHUH, TEHETUYECKAas CBSI3b HEOPraHMYECKUX BEIIIECTB.

Knaccudukanys XUMUYSCKHX pPEaKIuil M0 pa3IdyHbIM IpHU3HAKaM (TI0 YHUCITy U
COCTaBy Yy4YacTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBoMy 3ddeKTy, o
M3MEHCHHIO CTCIICHEH OKHMCIICHHS XHUMHYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, TIO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsiTue 0 CKOPOCTHM XuUMHUYECKOM peakuuu. IloHsTue 006 o0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xumMmuyeckoM paBHoBecuu. DakTopBbl,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMU MU TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC peaKkuuu, 3JIEKTPOHHBIN Oajranc
OKHCJIUTEIILHO-BOCCTAHOBUTEIILHOM peaKunu. CocraBnenne YPaBHEHHMN
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHBIX ~ PEAKUUA C  HCHOJIb30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.



Teopuss 3JEKTPOJUTUYECKON AMCCOUMALMUA. DJIEKTPOJUTHI M HEIEKTPOJIMTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHu4eckoil cBsizu. CteneHs Auccouuanuu. CUIbHbBIE U CIa0ble SJIEKTPOJIUTHI.
Peakiuu moHHOro oOMeHa. YCNOBUS MPOTEKAaHUS peakluuid HMOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [[OHATHE O THAPOIIU3E COJIEH.
XUMHYECKHUMN IKCIIEPUMEHT:

O3HAKOMJIEHUE C MOJAEIIAIMHU KPUCTAIUTMYECKUX PEIIETOK HEOPTAHUYECKHUX BEIIECTB
— METaJVIOB W HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpHIa
HATpHsl), HCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM pEaKkUUH OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3MOXKHO  MCIIOJIB30BAaHME BHJEO MaTepUaioB), IMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  MPOTEKaHHs  peakuuid HMOHHOro  OOMeHa
(oOpa3oBaHue ocajka, BBIJEIEHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX — PEeaKUUid
(ropeHue, peakUuu pas3ioKEeHUs, COCTMHEHUs), PacllO3HaBAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKUUMHA Ha HOHBI, PEIICHHE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemertanibl U MX coeinHeHUS

OO6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTHM  CTPOCHUS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (Pu3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA Ha MOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsHass KucioTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXOXKJEHUE B IPUPOJE.

OO6mast xapakrtepuctuka 235eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHue, (PU3NUEcCKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W crneuuduyeckue). XHUMHUYECKHE pPEaKIuH,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHOCO0a MOJYYEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLMS Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B MPUPOJIEC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEAOTBPALICHUS.

OO1as xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEpPHbIE CTENEHU OKHUCIEHUsA. A30T, pacnpoCTpaHEHUWE B MPUPO/IE,
duznyeckue u XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero



duznyecKkue U XMMHUYECKHE CBOMCTBA, oJyuyeHue U npuMeHnenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3HMYECKUE U XHUMHYECKUE
CBOlcTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U cHelupuyecKue).
Hcnonp30BaHWE HUTPATOB M COJIEW aMMOHHS B KAyeCTBE MHMHEPAIBHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3sHeHUE OKPYKalollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
annotpornueie Moaupukammu ¢Gocdopa, GuzMUECKUe M XUMHUYECKHE CBOWCTBA.
Oxcun pocdopa (V) u dhochopras kuciora, GU3NIECKIE U XUMUIECKHUE CBOMCTBA,
nonydenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIOOPECHUIA.
OOmast xapakrepuctuka 35eMeHTOB [VA-rpynmbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTEIEHU  OKHUCJIEHUS.  YTJEepoi,  aJUIOTPOIIHbIE
MOAM(PUKALMK, PACHPOCTPAHEHHE B MNpUPOAE, (U3UUYECKUE U XHUMHYECKHE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OPIraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOIMYECKHe MpOoOJIEMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoreza r1i100anpbHOrO MOTEIUIEHUS KIUMaTa, MapHUKOBBIN
3¢ ¢eKkT. YronbHas KUCIOTa U €€ CONH, UX (PU3NYECKUE U XUMUYECKHE CBONCTBA,
nojsyyeHue W npumeHeHue. KadecTBeHHass peakuuss Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavasibHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOAOPOAOB (yroib, NPUPOAHBIA Tra3, HePTb),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U HPOMBIIUICEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢pusndeckne U XMMUYECKHE CBOICTBA, MOJyYCHUE U MPUMEHEHHE.
Coenunenusi kpeMHusi B npupoze. OOmue npeactaBieHuss 00 OKCUIE KPEeMHHS
(IV) u xpemuueBoit kwucinore. CHIMKAaThl, WX UCHOJb30BAaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BaxkHelne CTpOMUTENbHbIE MaTepualbl: KEPAMHKA, CTEKJIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HU.

XUMHUYEeCKUMN IKCIIEPUMEHT:

HM3y4yeHHE O0O0pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOM KHUCJIOTHI,
MPOBE/ICHHE KAUECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOMIOACHUE MPU3HAKOB
UX TPOTEKAHMSI, OMBIThL, OTpa)KalIIue (QU3NYECKHEe M XHUMHUYECKHE CBOMCTBa
raJIOTeHOB M UX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE C oOpa3lamMu XJOPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl M €€  COCOAMHEHUSIMH  (BO3MOXHO  HCIOJB30BaHUE
BUJICOMATEPHAIIOB), HaOIIOICHNE TIpoliecca OOYTIMBaHUs caxapa IO JIEeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HHE XHMHMYECKHX CBOMCTB



pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKInK Ha Cyab(dar-
WOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMcTBaMHU a3oTa, ¢ochopa W HUX COSAMHEHUM (BO3MOXKHO HCIIOIb30BaHUE
BHUJICOMATEepHUaIIOB), oOpa3iaMu a30THBIX M (POCHOPHBIX YI0OpEeHUH, MOJydYeHUE,
coOupaHue, pacro3HaBaHUE U M3YYCHUE CBOMCTB aMMMaKa, MPOBEICHHUE
Ka4eCTBEHHBIX peakIuii Ha MOH aMMOHHS U ¢GochaT-uoOH U HM3yYEeHHE ITPU3HAKOB
UX MPOTEKaHUsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YECHUE MoOJIeIen
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadwura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHUE, COOMpAHUE, paclO3HABAHUE U M3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-HOHbl M W3YYCHUE TMPU3HAKOB HMX NPOTEKAHUs, O3HAKOMIICHUE C
NPOAYKIMEH CHJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHeume HeMeTaJIbl U UX COCTUHEHUS.

MeTasiibl 4 UX COeAMHEHMS

OO6mras XxapakTepuCTUKAa XUMHUYECKUX 3JIEMEHTOB — META/UIOB HAa OCHOBAaHUU HX
nojiokeHuss B Ilepuonmyeckor cucrteme XuMHAYeckux osnemeHtoB J[. U
MeHnneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTrayundeckasi CBsi3b U
METaJUIM4YeCKass  KpUCTa/UIMYecKas  pemerka.  DJIeKTPOXUMUUYECKUM  psil
HaIpspKeHU MeTaiioB. u3znueckue U XUMUUECKHE CBOMCTBA MeTaiioB. O0uue
crocoObl TosydeHusi MeTtauioB. [loHsTHE O KOppO3WM METaNIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Koppo3ud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTaipl: mnojoxeHue B lleproanyeckoil CUCTEME XUMHYECKHX
sanemeHToB /. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJIEHUE B MPUPOJE.
duszndeckue ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUIbl U
TUJAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue IIeJOYHBIX METaIOB W HX
COEMHECHUM.

[IlemoyHO3EeMENBHBIE METAUIBI MATHUM U KaJbLUW: MOJIO)KeHUE B [leprnoandeckon
cuctemMe xumuueckux snemeHToB JI. M. MennaeneeBa, CTpo€HME HUX aTOMOB,
HaxoX/eHue B npupoje. duznueckue U XUMHUUECKHUE CBOMCTBA MarHus U KaJbIusl.
Baxueiimme coequHeHus: Kanblys (OKCUI, TUAPOKCHUI, COJM). JKECTKOCTh BOJBI U
CHOCOOBI €€ YCTpaHEHHUS.

AmoMUHHIN: 1T0J0KeHUE B [lepronnueckoil cucTeMe XMMUYECKUX 3JEMEHTOB /l.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AJTIOMUHUSL.

Keneso: nonoxenue B Ilepuoamyeckoil cucreme xuMudeckux snemeHtoB [, .
MenpaeneeBa, CTpO€HHME aroMa, HaxOXJaeHue B npupone. Dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, TuIpoKcuibl U conu xenesa (11) u xenesa
(IIT), nx cocras, CBOICTBA U MOTYyYECHHUE.

XUMHYECKHUIN IKCIIEPUMEHT:



O3HAKOMJIEHHE ¢ 00pa3l[aMi METaJIOB U CIUIaBOB, UX (PM3NYECKUMHU CBOMCTBAMHU,
U3y4E€HUE pe3yJbTaTOB KOPPO3UM METAUIOB  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), OCOOEHHOCTEN B3aMMOJECHCTBUS OKCHIA KaJIbLIUA U HATPHS C
BOJOM (BO3MOXHO HCHOJIb30BAaHUE BHJIEOMATEPUANIOB), HCCIEIOBAHUE CBOMCTB
KECTKOM BOJABI, IIpollecca TOpPEHUs Kejne3a B KUCIOpoae  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUANIOB), IPU3HAKOB IPOTEKAHUSA Kaue€CTBEHHBIX
peakuuii Ha MOHBL: MarHus, KaJbliUs, allOMUHMS, LKMHKa, xkene3a (II) m xenesa
(ITI), meqm (II), HaOmromeHWE W OMHICAHWE MPOIECCOB OKPAITWBAHUS TUIAMCHH
MOHAMHU HATpPHsI, KaJIUs U KaJblus (BO3MOXKHO UCTIIOJIB30BaHUE BUICOMATEPHUATIOB),
UCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHAA aJIOMUHHUS U THUIPOKCHIA
[IUHKA, peIlIeHNE KCIIEPUMEHTANBHBIX 3a/1a4 0 TeMe «BakHele MeTamibl 1 uX
COCTTUHECHHUSI.

XHUMHUA ¥ OKpPY:KaoUias cpeaa

BemectBa u Marepualiibl B TOBCEJHEBHOW KU3HM 4esloBeka. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuui B ObiTy. IlepBas momoins npu
XUMHUYECKUX 0XKOTaX U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpyXarouie cpelapl (HpenenbHas A0mycTUMast
KOHIIeHTpanus Bemiects, aanee — [1JIK). Ponb xumuu B pemieHuu 3K0J0THYECKUX
npo0em.

XUMHUYEeCKUIN IKCIIEPUMEHT:

uM3yueHue oOpas3loB MaTepuayioB (CTEKJIO, CIUJIaBbl METaJJIOB, TMOJHUMEpPHbIC
MaTepHuabl).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeEXNpeAMETHBIX CBSI3€M NpH H3y4EHUHM XHMMUM B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TIOHATHUH, SIBISFOIIMXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HaY4YHbIE TOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TeOpus,
aHallu3, CHUHTE3, KiacCcU(UKalus, NEePUOAUYHOCTb, HAONIOIEHUE, IKCIEPHUMEHT,
MOJICJIUPOBAaHUE, HM3MEpPEHHe, MOJENb, SBJICHUE, MapHUKOBBIM  3PdeKT,
TEXHOJIOTHsI, MaTEPHUAIBL.

®dusuka: marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIWJ, WU30TOIIbI,
palOaKTUBHOCTb, MOJIEKYIa, AIIEKTPUYECKUI 3aps, MPOBOJHUKH,
MOJYNPOBOJHUKH, JTUAJEKTPUKHU, (POTOAJIEMEHT, BEIIECTBO, TeEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTATITHNIECKas
pemérka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, CAWHUIIBI W3MEPEHHS, KOCMUYECKOE
MIPOCTPAHCTBO, MJIAHETHI, 3BE31b1, COTTHIIE.

buonorusi: ¢otocunres, apixaHue, Ouocdepa, SKOCUCTEMa, MHUHEpaIbHbIE
y0OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.
['eorpadusi: atmocdepa, ruapocdepa, MHHEpaAIbl, TOPHBIE MOPOMBI, IOJIE3HBIE
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3VJbLTATHI OCBOEHUS MPOTPAMMABI IO
XUMHUU HA YPOBHE OCHOBHOTI'O OBILEIO OBPA3OBAHMS
(FA30BBIil YPOBEHD)

OcBoenne ydeOHOro mpenMera «XWMUS» Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs JOKHO OOECHEYUTh JOCTH)KCHHE CIEAYIOMUX O0y4YarouMMHCS
JTMYHOCTHBIX, METANIPEAMETHBIX U MIPEIMETHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
JOCTUTalOTCSl B XO/€ OOy4YeHHUs XMMHUHU B €IMHCTBE YYEOHOW M BOCHUTATEIbHOU
JNEATEIBHOCTH B COOTBETCTBHUM €  TPAJULUHAOHHBIMA  POCCUHMCKUMU
COLIMOKYJIbTYPHBIMH UM JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPHUHSATHIMH B
oOLIeCTBE MpaBUJIaMM W HOPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMK 00YUYaIOIIHUXCS.

JIn4HOCTHBIE pe3ynbTaThl OTPAKAIOT TOTOBHOCTb oOyuaromuxcst
PYKOBOJICTBOBATbCS CUCTEMOM IMO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacILIMpEeHne OIIbITa ACATEIBHOCTA Ha €€ OCHOBE, B TOM YHCJIC B YAaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LICHHOCTHOI'O OTHOILIEHMS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAay4YHOMY HAacJIEIMI0, ITOHMMAaHWs 3HA4YECHHS XHMHYECKOW HAayKH B JKH3HHU
COBPEMEHHOr0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpManuen o
NEPENOBbIX JTOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00ILIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

MIPEACTABIICHNS O COLMAJIBHBIX HOPMAax M MPaBUIAX MEKIMYHOCTHBIX OTHOIIECHUMN
B KOJUIEKTMBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM,
y4eOHOUCCIENOBATENLCKOW, TBOPYECKOM MW JAPYrHMX BHAAX JEATEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOM [EATEIbHOCTH MPHU BBINOJIHEHUU
y4eOHBIX, MO3HABATEIbHBIX 3a/1a4, BBINOJHEHUH XUMUYECKUX DSKCIIEPUMEHTOB,
CO3/JaHMM  Y4E€OHBIX TPOEKTOB, CTPEMJICHMS K B3aMMONOHHMAHHUIO |
B3aMMOIIOMOIIH B MPOIlecce 3TON yueOHO! eITeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEACHUE M IOCTYNKHA CBOMX TOBAPHUILEH C IO3ULUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMSI IIOCIIEICTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TMPEJICTABICHUS O BEIIECTBE W XUMHUYECKOW peakuuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKHM U COCTaBIISIOLINE
OCHOBY Il IOHMMAHHUS CYIIHOCTH HAyYHOW KapTHHBI MHpA, NPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX DPa3BUTHUS NPUPOMBI, B3aMMOCBI34X 4YEJIOBEKa C
IIPUPOIJHOU CPENON, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;
IIO3HABATEJIbHBIE MOTHBBI, HAIIPaBJICHHBIC HA IIOJIY4CHHE HOBBIX 3HAHHUU 110
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATEJIbHOM, MHPOPMAIIMOHHON W YHUTATEIbCKON KYyJNbTYpbl, B TOM YHCIIE



HAaBBIKOB CaMOCTOSITEIbHOW palOThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHON
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOyYEeHMIO U T[O3HaHWIO, J0003HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTHU KU3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 37IOPOBBIH 00pa3 XU3HU, OCO3HAHHWE IMOCIEACTBHUN M HEMPUATHE
BpEIAHBIX NPHUBBIUEK (YyHOTPEOJEHHS  QJKOroJisl, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K MPAKTUYECKOMY M3yUYeHUIO Tpodeccuil u Tpylda pazIuyHOro poja,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BHIOOD
WHIUBUTyaIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHUsl C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOJPECCHOHATLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

AKOJIOTUYECKH 11e71ec000pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOYHUKY >KU3HU Ha
3emie, OCHOBE €€ CyIIeCTBOBaHUS, IOHMMAHHE IIEHHOCTH 3J0pPOBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIOJICHUS
npaBuiI 0€30MACHOTO MOBEICHUS MTPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4aeMble TpPU U3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYPhI, OCO3HAHHUS TJOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH UX peIIeHUs MOCPEACTBOM METOJOB XHMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe MmeTampeaMETHBIX  PE3YJIbTATOB  BBIACISIIOT  3HAYUMBIC IS
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX MpEIMETax U MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O ILIEJIOCTHOU
HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOphIE OOecrneunBaroT (OpMUPOBAHUE



TOTOBHOCTH K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCYHIECTBICHUIO Y4EOHOM
JIESITEIIBHOCTH.

IMo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

Ba3oBble Jjornueckue a1eiicTBUA:

YMEHHsI UCTIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TIPU OCBOCHHWH 3HAHWM:
PacKpbIBaTh CMBICT XUMHUYECKUX TOHATUN (BBIACIATHh UX XapaKTepHbIC TPU3HAKH,
yCTaHaBIMBATh B3aUMOCBSI3b C IPYTHUMH MOHITHIMH ), HCTIOTH30BATh TTOHITHS JJIs
OOBSICHEHHsI OTICNIbHBIX (PAKTOB W SIBJCHMI, BHIOMPATh OCHOBAHUS U KPUTEPHUH
Ui KIacCUpUKAMKM  XUMHUYECKUX  BEIIECTB M  XUMHYECKHX  PEaKIIHi,
yCTaHaBIMBATh MPUUYMHHO-CIEJACTBCHHBIC CBSI3M MEXKAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUYECKUE PACcCyX ACHUs (MHIYKTHBHBIC, ACIYKTUBHBIC, 110 aHAIOTHH),
JIeNaTh BBIBOJIBI U 3aKITIOUCHUS;

YMEHHE TPUMEHSITh B TMpolecce TMO3HaHWS TMOHATUS (MPEAMETHbIE U
MeTanpeIMETHbIE), CUMBOJINYECKHE (3HAKOBBIE) MOJIEHN, UCIIOIb3yEMbIE B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUK MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUYECKON peakluy — MpU PElICHUU Y4eOHO-TIO3HABATENbHBIX 3aJa4, ¢ YUYETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKN U3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3U U
MIPOTUBOPEYHS B M3yYaEMbIX MPOIIECCAX U SIBICHUSX.

ba3oBble uccienoBareibckue 1eiCTBUSL:

YMEHHE HWCIONbh30BaTh TOCTAaBJICHHBIE BOMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHMs, a TaKXKEe B KA4eCTBE OCHOBBI IJs1 (POPMHUPOBAHUS TUIIOTE3BI TIO
IPOBEPKE MPAaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHUIA;

npuoOpeTeHne OmbITa M0 IJIAHUPOBAHUIO, OpPraHU3allMd U TPOBEACHUIO
YUEHHYECKUX DSKCIEpPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipollecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJibTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIbI 10 Pe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEOBAHMSI, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH MW  HMHTEPIPETHUPOBATH  WHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, TIOJYy9aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4dHO-TIONyJIsIpHAsl  JIUTepaTypa XWUMHUYECKOTO COJEp)KaHWs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATH MPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHE TPHUMEHATHh pa3IWYHbIe METOABl W 3alpoChl TPU TOUCKE M OTOOpe
WHPOPMAIIMU W COOTBETCTBYIOMIMX JAHHBIX, HEOOXOAMMBIX IS BBITTOJHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITAa B
o0nacTd MCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATILHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U



WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE  HCIOJb30BaTh M  aHaJU3UpOBAaTh B  IMpolecce  y4yeOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

YMEHHUSI 3aJi1aBaTh BOIPOCHI (B X0/€ auayiora W (Wiu) JUCKYCCHHM) MO CYIIECTBY
oOcyxmaemMol TeMbl, (OPMYyIUpPOBATH CBOM TPEIJIOKEHUS OTHOCHUTEIHHO
BBINIOJIHEHUS MPEAJIOKEHHON 3a/1a4K;

YMEHUS NPEJICTABIATh MOJYyUYEHHbBIE PE3yIbTaThl IO3HABATEIBHOMN AEATEIBHOCTH B
YCTHBIX U MUCBMEHHBIX TEKCTaX; JIeJaTh MPE3CHTALUIO PE3YIbTATOB BBIIOJIHEHUS
XUMHUUYECKOTO SKCIEPUMEHTa (J1a00paTOpPHOTO OIMbITa, JJabOPaTOPHOUM pabOTHI MO
MCCIIEJOBAaHUIO CBOWCTB BEUIECTB, YU€OHOTO MPOEKTA);

yMEHHMsSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAaMHM B  COBMECTHOMU
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00CyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUSI
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUE CaMOCTOATEIBHO OMNpEAENATh LEIu JACSITENbHOCTH, IUIAHHPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEVMCTBUA TPH BBINOJHEHUM 33JaHAM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MICITOJIB30BATh ¥ aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAracMbI€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

K xoniry o0y4yenus B 8 kiacce nmpeIMeTHbIE pe3ysbTaThl Ha 6a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:
pacKpbIBaTh CMBIC] OCHOBHBIX XHMHMYECKHX [MOHATHI: aTOM, MOJIEKYJA,
XUMUYECKANA DJIEMEHT, IIPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAsT W HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHTENIbHAs AaTOMHas H
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBas
JI0J11 XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIM 00BEM, OKCHJ, KUCIIOTA,
OCHOBAHME, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKUCICHUS, XUMHUYECKAs
peakuus, KJacCUpUKauUs peakluil: peakliui COCIMHEHUS], peakLUn Pa3IokKeHHUs,
peakuuu 3aMelIeHMs, peakuuu OOMEHa, 3K30- U DHAOTEPMUYECKUE DPEaAKIIHH,
TEIUIOBOM 3(PQEKT peakiuu, SIpo aTroMma, JJIEKTPOHHBIA CJIONW aToMa, aTOMHas



opbutanb, paauMyc aroMa, XUMHUYEcKas CBS3b, MOJSPHAsT M HEMOJsIpHas
KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MacCcoOBas JOJs
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUs) B PaCTBOPE;

WJUTEOCTPUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHYECKUX MOHATHN U IPUMEHSTh 3TU
MOHATHS TIPYU ONHMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIi COCTaBJeHUS (DOpMyIN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

OTIPENETATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTEIICHb
OKHUCJIEHHSI DJIEMEHTOB B OMHApHBIX COECIWHEHHUSIX, MPUHAMJIEKHOCTh BELIECTB K
onpenenéHHOMY KJlaccy COeIMHEHUN 1o (opmyrnaMm, BHI XUMHYECKOH CBS3H
(KOBaJIeHTHasl U HIOHHAsI) B HEOPTaHUYECKUX COETMHEHUSIX;

packpeiBath  cMblicn  Ilepuommueckoro  3akona JI. WM.  Mennaeneena:
JEMOHCTPUPOBAaTh  I[OHMMaHWE  INEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMUYECKUX JJIEMEHTOB OT HUX MOJIOkKeHUsA B Ilepuoandeckon cucreMe, 3aKOHOB
COXpPAaHEHMs MAacChl BEILECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOIO
Y4E€HUS, 3aKOHAa ABOTAIpO;

ONKCHIBaTh U XapaKTepu3oBaTh TabnuuHyro (opmy Ilepuogudeckoil cuCTEMbI
XUMHUYECKUX AJIIEMEHTOB: Pa3jinyaTh MOHITHS «TJIaBHAs moArpyina (A-rpymnma)» u
«mobounas noxarpymnmna (b-rpymnmna)», Mansie U OOJBIINE MEPUOABI, COOTHOCHUTD
o0o3HaueHus, KOTOpble wuMeroTcss B Tabmuue «llepuoguueckas cucrema
xuMmudeckux snemMeHToB [[. M. MeHneneeBa» C 4YHUCIOBBIMUA XapaKTEPUCTUKAMH
CTPOEHHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijapa, oOLIee Yucio
AIIEKTPOHOB U pACTIPEEICHUE UX N0 JIEKTPOHHBIM CIIOSIM);

KJacCU(PUIMPOBATh  XMMHYECKHE  DJJEMEHThl, HEOPraHWYEeCKHUe BEUIECTBA,
XUMUYECKUE PeaKlMH (110 YUCIY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEUIECTB, MO
TerIoBoMy 3P DeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA BEIECTB PA3IMYHBIX
KJIaCCOB, TOATBEpKAasi OINUCAHUE MPUMEpPAMH MOJEKYISPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa,
BO3MO>XHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAILICHUIA B Pa3JIUYHBIX YCIOBUSX;
BBIYUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO W MOJBSIPDHYIO MAacChl BELIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COSAMHEHHUS, MAaCCOBYIO
JIOJIX0 BELIECTBA B PacTBOPE, NMPOBOAUTH PACUEThl 10 YPABHEHUIO XUMHUYECKOU

peaKkmum;
MPUMEHSATH OCHOBHBIC OIEpAIlMM MBICIUTEIBHON JESITCIIbHOCTH — aHajiu3 |
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTeMaTU3alIuI0, KIIacCU(UKAIUIO, BhISIBICHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3¢M — I  M3YYCHHS CBOWCTB BEIISCTB U

XMMHUYECKUX PEaKIUil, ECTECTBEHHO-HAYYHbIE METO/bI IMO3HAHUS — HAOJIIOACHHUE,
U3MEPEHHE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICIICHHBIN );

ClIeIOBaTh TMpPaBUJaM IOJIb30BAHUS XHWMHUYECKOM TOCYyIOH U 1ab0paTopHBIM
00OpyI0BaHUEM, a TAK)Ke MpaBujaM oOpallleHus C BEIECTBAMHU B COOTBETCTBUH C
UHCTPYKIUSAMU IO BBIMOJHEHUIO JIA0OPATOPHBIX XHMUYECKUX OIBITOB IO



MOJIYYCHUIO W COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOMOpOJA W KHCIOPO.A),
IPUTOTOBJICHUIO PACTBOPOB C OIPEICIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOTO
BEILIECTBA, IUIAHUPOBaTh W MPOBOAUTH XUMHUYECKHUE JKCIIEPUMEHTHI IO
paclo3HaBaHUIO PACTBOPOB WIEJIOYEM M KHUCIOT C TOMOIIBK) HWHIWKATOPOB
(;rakMyc, dheHondTaenH, METUIIOPAHX U IPYTHE).

K xoHIity o0y4yeHust B 9 kjacce npeaMeTHbIe pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIN:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSTHH: XMUMHUYECKHI >SJIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEILECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEINEHb OKHUCJIECHHS, XHMHYECKas
peakiysi, XMMUYECKasl CBSI3b, TEIJIOBOU 3(PPEKT peakiyu, MOJIb, MOJSIPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJUTHI, JJIEKTPOIUTHYECKAs IUCCOIUALUS,
peaklMi HOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMBbIe peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHUCICHHE U BOCCTAHOBIICHHUE, AaJIOTPOMMUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAs, METAJUTMYeCKas),
KpUCTAJUINYECKasl PElIETKa, KOPPO3Us METAJUIOB, CIUIABbl, CKOPOCTh XMMUYECKOU
peakuuu, npeaenbHo nomnyctuMas konuentpanus [I/IK BemecTsa;
WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MTOHATUN U IPUMEHSTh 3TU
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IJIsi COCTaBJieHUs (OpMyJl BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
ONPENENATh BAJICHTHOCTh U CTENEHb OKHUCJICHUS XUMHYECKUX DJIEMEHTOB B
COEIMHEHUSAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACIEHHOMY
KJIacCy coeauHeHud 1o ¢dopMynaMm, BHUA XUMHUYECKOW CBs3u (KOBaJICHTHas,
WOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX COCAUHEHUSIX, 3aps]l HOHA IO
XUMHUYECKON (popmysie, xapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHHMYECKUX
COEIMHEHUM, TUIT KPUCTAINIMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;
packpbiBaTh cmbica  [lepumommueckoro 3akona JI. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATh €r0 TOHUMAHKE: OMUCHIBATH M XapaKTEepPU30BaTh TAOIUYHYIO
dbopmy Ilepuoguyeckoil cuCTEMbl XUMHUYECKHUX JJIEMEHTOB: Pa3jivdaTh MOHSITHS
«rnaBHas noArpynma (A-rpymma)» u «mnobounas noarpynma (b-rpynmna)y, mansie u
OonbIIiE  TEPUOJIbI, COOTHOCHUTH OO0OO3HAYEHHs, KOTOpPbIE HWMEIOTCS B
NEePUOJIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsAl sApa, oOlIee YUCIO 3JIEKTPOHOB U
pacrpejiesieHde UX MO JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB AJIEMEHTOB U MX COCJAMHEHUN B Mpejiesiax MaJbIX IMePUOI0B
Y TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHHS UX aTOMOB;
KJacCU(PUIMPOBAaTh  XMMHUYECKHUE  DJIEMEHThI, HEOPraHWYeCKUe  BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEILECTB, MO
TermIoBoMy d(h(]exTy, MO W3MEHEHUIO CTENECHEW OKHUCICHUS XWMHUYECKHUX
AJIEMEHTOB);



XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U CIENU(PUICCKUE XMMHUYECKHUE CBONCTBA
MPOCTBIX M CIIOXHBIX  BEIIECTB, MOATBEpKIas ONHWCAHUE MpUMEPaAMHU
MOJICKYJISIPHBIX M1 MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUA;
COCTaBJISITb YPABHEHUS DJICKTPOJIUTUYECKOW AUCCOLMAIMUA KUCJIOT, IIEJI0YeH u
COJICH, MOJIHBIE U COKpAIIEHHBIC YPAaBHEHHS PEaKIMii HOHHOTO 0OMEHa, YpaBHCHUS
peaKkuuii, TMOATBEPKIAAIONIMX CYIIECTBOBAHUE TE€HETUUYECKON CBSA3U MEXKIY
BEIICCTBAMHU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA MOCPEICTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajlaHca ATHX PEaKIINiA;

MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTM OT HUX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAICHUN B Pa3IUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MaCCOBYIO JIOJII0 XMMHMUYECKOTO 3Je€MEHTa 1Mo ¢Gopmysie COEIUHEHHUs, MacCCOBYIO
JIOJTI0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHYECKOU
peaKINH;

coOoaTh TpaBHJIa TIOJb30BAHUS XHUMHUYECKOW MOCYI0N W Ja0OpaTOpPHBIM
o0opyioBaHMEM, a Tak)Ke IpaBUJia OOpaIlleHUs C BEIIECTBAMH B COOTBETCTBUH C
HHCTPYKIMSAMU TIO BBIMIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB IO
MOJTYYEHHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa U yIIeKUCIIOro ras3a);
MPOBOJIUTh PEAKIUM, IOATBEPKAAIOIMIME KAa4ECTBEHHBIM COCTAaB Pa3IMYHBIX
BEILIECTB: PACIIO3HABaTh OMBITHBIM MYTEM XJIOPUA-, OpOMUJI-, HOAUI-, KapOOHAT-,
dbocdar-, cunmkar-, cynbdar-, TUAPOKCUI-UOHBI, KAaTUOHBI AMMOHHUSI U HOHBI
M3YUYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

MPUMEHSThL OCHOBHBIC OIEpPaAllUd MBICIUTEIIBHON JAESATEILHOCTH — aHalIu3 WU
CHUHTE3, CpaBHEHHE, OO0OOIIEHNEe, CHUCTEMATU3allUI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€W — JIJISI U3YUECHUS CBOKMCTB BEIIECTB U XUMUYECKUX PEAKIINH,
CCTECTBCHHO-HAyYHBICE  METOJbI  TIO3HAHMS —  HAONIOZEHHE, HW3MEpeHue,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB
Neo HanmeHnoBaHue pa3ae/ioB U TeM JuekTpoHHbIE (HUGPOBDbIE)
KonTpoabubie | IlpakTuueckue
n/m | MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHYECKHE
NOHATHA
XuMusg — BaxkHas 00J1acTh
€CTECTBO3HAHUS U IIPAKTUYECKON 5 2 Bubnuoreka
p LLOK https://m.edsoo.ru/7f41837c
NEATEILHOCTH YEJI0BEKA
BemecTBa 1 XuMHu4eckue peaknuu 15 1 Bubnmoreka
p LLOK https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pa3nea 2. Baxknelimme npeacraBuTesu
HEOPraHW4eCKHX BellecTB
Bbnbnuoteka
Bosayx. Kucnopon. ITorsrue 00 okcumax 6 1
AyX PoA A LIOK https://m.edsoo.ru/7f41837c
Bonopox.Ilorsarue o kuciaorax U COJISIX 8 1 Bubnuoreka
AIOpOL. LLOK https://m.edsoo.ru/7f41837c
Bbubnuoteka
Boma. Pactopsr. I1o e 00 ocHOBa 5 1 1
A TBOPHI HATH HOBAHHAX LLOK https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI HCOPTaHNYCCKUX 1 1 1 Bubnuorteka
COCTMHECHUN LIOK https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasznen 3. Ilepuognueckuii 3aK0H U
Ilepuoanyeckas cucreMa XMMHYECKHX
37eMeHTOB /I. . Menneneesa. Ctpoenne



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

ATOMOB. XHMHYECKAA CBA3b.
OKHCJINTENBHO-BOCCTAHOBUTEILHBIE
peakuun

[Tepuonuueckuii 3akon u [leprnonnueckas

CHCTEeMa XMMHUYECKHX snemMeHToB [. U 7 Bubnvoreka
T LIOK https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
Xumuueckas cBsi3b. OKHCIHTEIIBHO- 8 Bubnunoteka
BOCCTaHOBUTEJIBHBIE PEAKLINH LIOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 15
PezepBHOE Bpemst 3 Bubnvnoreka
P p LIOK https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoanuecTBo 4acoB

Ne HanmeHnoBaHue pa3iesioB U TeM JyiekTpoHHbIE (IU(PPOBLIE)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pazgen 1. BenmecTBo 1 XUMHYECKHE
peakuuun
1 [ToBTOpEeHMEe U yriayOnenue 3HaHUN 5 1 Bubnuoteka
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiacca LIOK https://m.edsoo.ru/7f41a636
5 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX 4 Bubnuoteka
peakuuii LLOK https://m.edsoo.ru/7f41a636
3 DNEeKTPOIUTHYECKAs TUCCOLIUALIHS. 8 1 1 Bubnuoteka
XUMHYECKUE PEAKIIMU B paCTBOPAX LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. Hemeranibl M MX cOeTHHEHUS
1 OO61mas xapakTepuCcTHKa XUMUYECKIX 4 1 1 Bubnuoteka
anemeHToB VIIA-rpynmsl. ["anorenst LIOK https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2 aiieMeHToB VIA-rpyrmel. Cepa u eé 6 Bubnuoreka
PYyTIBL. £-Cp LlOK https://m.edsoo.ru/7f41a636
COEIUHEHHNS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
3 anemeHToB VA-Tpymiel. A30t, pochop u 7 1 Bubnuoreka
PYITIBL. ’ P LIOK https://m.edsoo.ru/7f41a636
HAX COEIUHEHUS
OO6mr1ast XapakTepruCTUKa XUMUYECKHIX
4 aieMeHTOB IVA-rpymnel. Yriepon u 8 1 2 Bubnuoteka
) PYHTIRL TIIEp LIOK https://m.edsoo.ru/7f41a636
KPEMHHI 1 UX COETMHEHUS
Hroro no pasneny 25



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

Pa3pen 3. MeTa/yibl M HX COeTUHEHU S

OO01me CBOMCTBAa METAJLIOB 4 Bubnmoreka
m LLOK https://m.edsoo.ru/7f41a636
Bakueiinine MeTamibl 1 UX COSAUHEHUSI 16 Bubnmoreka
A LLOK https://m.edso0.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumus u okpyxaiomas cpeaa
BemiectBa u Matepuansl B ;KU3HU 3 Bubnunorteka
geJI0BEKa LLOK https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 Bubnuoreka
p P LIOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

INIOYPOYHOE IIJTAHUPOBAHUE

8 KJIACC
Ne m/m Tema ypoka Bcero JJICKTPOHHEIC UHPPOBLIE
o0pa3oBaTe/ibHbIE PeCYPChI
Jara
4acoB
IIpeamer xumuu. Pois
1 XUMHUU B KU3HU 1 bubnmmoreka
yenoBeka. Tena u OK https://m.edsoo.ru/ff0d210c
BEIIIECTBA
2 IlonsaTne o meTomax 1 Bbubnnoreka
[TO3HAHKS B XMMHH IHOK https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota No
1 «IIpaBuna pabotsl B
3 J1a00paTOPUH U IPUEMBI 1 bubnuorexa
oOpalieHus ¢ HOK https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyIOBaHUEM)
, |
) . IHOK https://m.edsoo.ru/ff0d26ca
pazzieneHus cMecen
[TpakTuueckas padora No
5 2 «Paznenenne cmeceit 1 bubnuortexa
(Ha mpUMepe OYMCTKH LIOK https://m.edsoo.ru/ff0d28c8
TTOBapEHHOM COJIH)»
6 ATOMBI U MOJIEKYJIBI 1 bubamotexa
y IHOK https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKUE ITTEMEHTHI. 1 bubnmnoreka

3Haku (CUMBOJIBI)

ITOK https://m.edsoo.ru/ff0d2be8



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

XHUMHUYCCKUX 3JICMCHTOB

HpOCTHC " CIIOXKHBIC

Bbubanoreka

8 BEILIECTBA OK https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE bubnmnoreka
YYCHHUE IHOK https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSIHCTBA
10| Xonaaeoxas opuiya BuGmorera
pMYIa. HOK https://m.edsoo.ru/ff0d2eae
BanentHoCTE aTOMOB
XHUMHYECKHUX DJIIEMEHTOB
OTHOcHUTENbHAS aTOMHAs
11 macca. OTHocuTenbHaS Brbmiorexa
) LOK https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAs Macca
MaccoBast 1o
12 XUMHUYECKOI0 DJIEMEHTA B Bubmuorexa
OK https://m.edsoo.ru/ff0d350c
COeIMHEHNH
13 KonmuecTBo BemecTna. bubnuoreka
Moinb. MosnsipHas macca LIOK https://m.edsoo.ru/ff0d5230
dusnueckue u
14 XUMHYECKHE SIBICHUS Bubmiorexa
‘ IHOK https://m.edsoo.ru/ff0d37fa
XUMUYecKasi peakius
15 | nporexan anvmeecrnx BuGanorexa
P . IHOK https://m.edsoo.ru/ff0d3al6
peakuuit
3aKOH COXpPaHEHUSI MACChI
16 BeliecTB. XUMHUYECKUE bubmorexa
) IIOK https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BrrancineHus KoJImMyecTna,
Bubnuoreka
17 MAaccCEI BEIECTBA 110

YPaBHCHHUAM XUMHNYCCKUX

IMOK https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

peakuuii

Knaccudukanms
A ’ IHOK https://m.edsoo.ru/ff0d3f34
pa3nioKeHus, 3aMeIEHUs,
oOMeHa)
19 O6o06mmeHue u bubnuoreka
CUCTEMATHU3aIUs 3HAHHH IHOK https://m.edsoo.ru/ff0d40c4
e
t IOK https://m.edsoo.ru/ff0d4290
XUMUYCCKUEC PEAKITHI
Bo3nyx — cmech ra3os.
21 CocraB Bo3ayxa. bubnuorexa
Kucnopog — snemeHT u LIOK https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnveckue u
XUMHUYECKHUE CBOWCTBA
22 KHUCJIopoJia (peakiuu bubmorexa
IMOK https://m.edsoo.ru/ff0d4614
OKHUCJIEHUS1, TOPEHUE).
[TonsiTne 06 okcumax
CriocoOsl nostyueHust
|
paTop OK https://m.edsoo.ru/ff0d497a
MIPOMBIIIIJICHHOCTH.
IIpuMeHeHne Kucnopoaa
TemnoBoii a3 ekt
XUMHYECKON PEaKInu,
24 MTOHSATHE O bubnuorexa

TEPMOXUMHUYECKOM
YPaBHEHHUH, 3K30- U
SHAOTEPMUYECKUX

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



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

peaKImsIx

Tommuo (HedTh, yronb u
MeTaH). 3arpsi3HeHHe

bubnmoreka

25 BO3JIyXa, CIIOCOOBI €ro IHOK https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuyeckas pabora No
2% 3 no teme «llonyuenue u bubnuoreka
coOupaHue KUCIOPO/a, IHOK https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €r0 CBOMCTBY
| Betoren e
P i : LIOK https://m.edsoo.ru/ff0d4ddo
Haxoxnenue B mpupone
duznveckue u
28 XUMHUYECKHUE CBOWCTBA bubnuortexa
Bogopona. [Ipumenenune IHOK https://m.edsoo.ru/ff0d4dd0
BOJIOpOJa
29 [TonsTHe 0 KHUCIIOTAxX U bubnmnoreka
COJISIX ILIOK https://m.edsoo.ru/ff0d50d2
30 Crioco6bI moTy4eHust bubnuorexa
BOJIOpPOJia B J1JaOOPaTOPHH LIOK https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne
31 4 no teme «llomyuenue u bubnmnoreka
coOupaHue BOJ0OPO/Ia, IMOK https://m.edsoo.ru/ff0d4f42
W3Yy4YEHHUE ETO CBOMCTB)
30 Mossipablii 00bEM Ta30B. bubnuorexa
3akoH ABOrasipo ITOK https://m.edsoo.ru/ff0d542e
Brruncnenus o0néma,
13 KOJIMYeCTBa BEIIECTBA bubnmoreka

rasa 1o €ro U3B€CTHOMY
KOJIMYCCTBY BCHICCTBA

HOK https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

WK 00bEMY
Brruucnenus o00EM0B
34 | peaxtum maocrone | 1 bubmmotexa
beax . IHOK https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX
OTHOILICHUI Ira30B
dusnveckue u
35 XUMHYCECKHE CBOKMCTBA 1 bubmorexa
IHOK https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocTaB OCHOBaHMHA. 1 bubmmoreka
[TonsiTue 06 MHIUKATOpax IHOK https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
Hacrimennsie n
37 HEHACHIIIICHHBIC 1 bubmmoreka
pacTtBopsl. MaccoBas IHOK https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIIECTBA B
pacTBope
[IpakTuueckas padora Ne
5 1o Teme
38 | pacemopon e 1 bubmioreia
P POBC . IOK https://m.edsoo.ru/ff0d5eba
onpeneaéHHON MacCOBOM
JI0JIE paCTBOPEHHOTO
BEIIIECTBAY
o | Koot para ez |
PO IHOK https://m.edsoo.ru/ff0d6342
Bonopoa. Boga»
o ||
T, IOK https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
| 41 | [TosrydeHune u | 1 | bubnnoreka



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

XUMHAYECKHE CBOICTBA ITOK https://m.edsoo.ru/ff0d664e
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUJIOB
OcHOBaHHS: COCTaB,
42 KJIacCU(UKAIIHS 1 bubmiorexa
’ LOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
Ilonyyenue n
43 XHMZEGCKHe CBOMCTBa 1 bubmorexa
. IHOK https://m.edsoo.ru/ff0d67ca
OCHOBaHHI
KwucmoTsl: cocTas,
44 KJIaccH(pUKAIHA 1 bubmorexa
’ ITOK https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
ITonyyenue u
45 XHMZzeCKHe CBOMCTBA 1 Bubmiorexa
LIOK https://m.edsoo.ru/ffOdfee2
KHCIJIOT
Comnu (cpennue):
16 HOMEHKJIATypa, CIIOCOObI 1 bubmnnoreka
MOJTyYCHHUS, XUMUYECKUE IMOK https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuueckas padora No
6. Pemrenne
AKCIEPUMEHTAIbHBIX
47 3aja4 110 TEME 1 bubmorexa
IHOK https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COCIUHEHUI
I'eneTnyeckas CBsI3b
48 MEXy Kiaccamu 1 Bbubmunoreka
HEOPraHUYeCKUX IIOK https://m.edsoo.ru/00ad9a50
COeTMHEHUI
| 49 | O06o0meHne u | 1 | bubmmoteka



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

cucTeMaTu3anusd 3HaHUU

IOK https://m.edsoo.ru/00ad9ch?2

KontponbHas padota Ne3

50 1o Teme "OCHOBHBIE bubnmoreka
KJIACChI HEOPTAHHMYCCKUX IOK https://m.edsoo.ru/00ad9ela
coeqrHeHnn"
IIepBble ONBITKH
51 EJI;II?/ICI:‘I;IG(%)I;I(I;I?(H;IHP;MGHTOB bubmorexa
’ IHOK https://m.edsoo.ru/00ad9ffa
[lonsTHe o rpynmax
CXOJIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoanueckas cucrema bubnuortexa
XUMHUYECKHUX DJIEMEHTOB IHOK https://m.edsoo.ru/00ada52c
. . MennieneeBa
53 [Iepuonapl, rpynisl, bubnuorexa
HOJITPYIIIBI IIOK https://m.edsoo.ru/00ada52c
CrpoeHne aTOMOB.
54 CocTtaB aTOMHBIX SI7I€ bubmorexa
AP IHOK https://m.edsoo.ru/00ada342
H3oTtomns
CrtpoeHnue 371eKTPOHHBIX
0007109€K aTOMOB
55 3JIEMEHTOB bubmotexa
. IHOK https://m.edsoo.ru/00ada6bc
[Tepuonnueckoit CUCTEMBI
. . MenaeneeBa
XapakTepucrrka
XUMHUYECKOTO JI€MEHTA
56 IO €T0 MOJIOKCHHIO B bubmorexa
. IHOK https://m.edsoo.ru/00ada824
Ilepnonnueckoii cucreme
. . Menneneena
57 3HavyeHue bubmuorexa

[lepunoanyeckoro 3akoHa

ITOK https://m.edsoo.ru/00ada96e



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

JUIS. pa3BUTHS HAYKU U
npaktuku. J. U.
MeHeneeB — y4€HBIN,
MeJaror U rpaxJIaHuH

DNEeKTpOOTPULIATETbHOCTh

bubnmmoreka

58 ATOMOB XHMHIHCCKHX IHOK https://m.edsoo.ru/00adaab8
DJIEMEHTOB
59 Honnasg xumMuueckas bubnuoreka
CBSI3b ITOK https://m.edsoo.ru/00adac34
60 KoBasienTHas nonsipHas bubnnoreka
XUMHUYECKasl CBS3b ITOK https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenosipHas bubnmnoreka
XUMHUYECKasl CBS3b IHOK https://m.edsoo.ru/00adaab9
62 CreleHb OKUCIEHUS bubmuorexa
1 IHOK https://m.edsoo.ru/00adae28
OKUCIUTEIILHO-
63 BOCCTAHOBUTEJIHLHBIE bubmorexa
m IOK https://m.edsoo.ru/00adb076
peakuuu
64 OKuCIUTENN U bubanoreka
BOCCTaHOBUTEIIN ITOK https://m.edsoo.ru/00adb076
KonTponbnas padorta Ne4
65 o TeMe «CTpoeHue bubmnnoreka
aToMa. XHUMHYECKast IHOK https://m.edsoo.ru/00adb486
CBSI3b)
66 O0006111eH1E U bubnuoreka
CHCTEMAaTH3aIUs 3HAHUI ITOK https://m.edsoo.ru/00adb33c
67 O06001menue u Bbubmunoreka
CHCTEMAaTH3aIus 3HaHUH ITOK https://m.edsoo.ru/00ad9ch?2
68 O06001menue u Bbubnunoreka

CHCTEMaTH3aINsI 3HAaHUH

ITOK https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

9 KVIACC

Ne i/m

Tema ypoka

Bcero

Jara

JIeKTPOHHBbIE HU(PpoBbIe 00pa3oBaTebHbIE
pecypcsl

[Tepuoanueckuit
3aKOH.
Ilepuonuueckas
CHCTEMa XMMHYCCKHX
anemenToB 1. U.
Menaeneena

bubaroreka I{OK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
N3MEHEHUH CBOMCTB
XUMHYECKUX
3JIEMEHTOB NEPBBIX
TpEX MEPUOIOB

bubaunoreka I{OK https://m.edsoo.ru/00adb6b6

Knaccudukanus u
HOMEHKJIaTypa
HCOPTraHNYCCKUX
BELIECTB

bubaunoreka I{OK https://m.edsoo.ru/00adb7e?2

Buns! xummnyeckon
CBA3H U THUIIBI
KPUCTAIUTMYECKUX
peLETOK

bubarnoreka I{OK https://m.edsoo.ru/00adbac6

KonTponbnas pabota
Nel mo Teme



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

«IToBTOpEHUE N
yriyOJIeHHE 3HAaHUT
OCHOBHBIX Pa3/I€JIOB
Kypca 8 kiaccay

Knaccudpukanus
XUMHYECKHUX
peakuuii mo
pa3IMYHBIM
MPU3HAKAM

bubarnorexa ITOK https://m.edsoo.ru/00adbch0

ITonsTHE O CKOpOCTH
XHUMHYECKOH
peakuuu. [lonstue o
TOMOTEHHBIX 1
reTEPOreHHBIX
peaKusIx

bubaunoreka I{OK https://m.edsoo.ru/00adbe9a

ITonsatue o
XHMHYSCKOM
PaBHOBECHUH.
@akTopbl, BAUSAIOIINE
Ha CKOPOCTh
XUMHYECKOM
peaKkiuu u
MOJIOKEHHUE
XUMHYECKOT0
paBHOBECHS

bubanoreka I{OK https://m.edsoo.ru/00adc28c

OKHUCIIUTEITBHO-
BOCCTAHOBUTEIILHBIE
peaknuu

bubaunoreka I{OK https://m.edsoo.ru/00adcade

10

Teopus
BJIEKTPOIUTUYECKON
JUCCOIUAIUY.
CuiibHBIC U Ci1a0bIe

bubmmoreka [{TOK https://m.edsoo.ru/00adcd68



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

3JIEKTPOJIUTHI

11

WNonHble ypaBHEHUS
peakuuii

bubnuoreka I{OK https://m.edsoo.ru/00add448

12

XHUMHYECKHE
CBOMCTBA KUCJIOT U
OCHOBaHUI1 B CBETE
npeACTaBICHUN 00
3JIEKTPOJIUTUYECKON
JIFCCOLAIIAN

bubmuorexa IHOK https://m.edsoo.ru/00add5d8

13

XnuMHuyeckue
CBOICTBa COJIcH B
CBETE
npeACTaBICHUN 00
3JIEKTPOIUTAYECKOMN
JIMCCOLAIIAN

bubaunoreka I{OK https://m.edsoo.ru/00add8b2

14

Tlonsarue o
TUIPOJIU3E COJICH

bu6imoreka LIOK https://m.edsoo.ru/00add9d4

15

O06001IeHne 1
cUCTEMAaTHU3alUsA
3HAHUH

bubaunoreka I{OK https://m.edsoo.ru/00addd12

16

[IpakTnueckas
pabora Ne 1.
«Pemenne
AKCIEPUMEHTAIbHBIX
3a7a4»

bubmmoreka L{TOK https://m.edsoo.ru/00addbfa

17

KonTponbHas pabota
Ne2 1o Teme
«INEeKTPOIUTHYECKAS
JIFCCOITHAITHS.
XUMHUYECKHE
peakuuu B

bubmmoreka L{TOK https://m.edsoo.ru/00addecO



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

pacTBOpax»

18

O61as
XapaKTEePUCTHKA
raJIoreHOB.
XHUMHYECKHE
CBOMCTBa Ha
puMepe XJIopa

bubnuorexa I{OK https://m.edsoo.ru/00addfe2

19

XI1I0pOBOAOPOI.
CongHas KUCioTa,
XHMHYECKHE
CBOICTBA,
MOJTy4YeHUeE,
MIPUMCHCHHE

bubaunoreka I{OK https://m.edsoo.ru/00adel04

20

[IpakTnueckas
pabota Ne 2 o Teme
«Tommyuenne
COJIIHOW KHCJIOTHI,
HU3y4CHUE e€
CBOWCTB»

bubaroreka I{OK https://m.edsoo.ru/00ade348

21

Breraucnenus 1o
YpaBHEHUSIM
XUMHYECKHAX
peakiuii, eciu OJ1H
W3 peareHTOB JaH B
H30BITKE

bubmmoteka [{TOK https://m.edsoo.ru/00ade488

22

O61mas
XapaKTEPUCTUKA
ayieMeHTOB VIA-
TPYIIIIbI

bubaunoreka I{OK https://m.edsoo.ru/00ade64a

23

AnnorpomnHsie
MOJIU(UKAILIIH CEPBI.
Haxoxnienue cepsl u

bubaunorexa I{OK https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

€€ COeJMHECHUH B
MIPUPOJE.
XuMHUYECKue
CBOICTBA CEPhI

24

CepoBoaopo,
CTpOEHHE,
¢busnveckue u
XUMHYECKHE
CBOMCTBA

bubarnorexa I{OK https://m.edsoo.ru/00ade802

25

Oxcuppl cepsl.
CepHas KucIoTa,
¢busnveckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHNE

bubaroreka I{OK https://m.edsoo.ru/00adea28

26

XUMUYECKUE
peakLuu, JIexKamue B
OCHOBE
MIPOMBILIIEHHOTO
croco0a Mmoyry4eHus
CEpPHOM KUCIIOTBHI.
XUMUYECKOE
3arpsi3HEHUE
OKpY>Karollen cpeibl
COEJIMHEHMSIMU CEPBI

bubanoreka I{OK https://m.edsoo.ru/00adec8a

27

Brraucnenne
MacCOBOH J0JIU
BBIXOJa TPOJIYKTA
peakuuu

bubmmoreka L{TOK https://m.edsoo.ru/00adec8a

28

OO61mas
XapaKTEPUCTUKA
3J1eMeHTOB VA-

bubaunorexa I{OK https://m.edsoo.ru/00adeea6



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

rpynmnsl. A3o0T,
pacrnpocTpaHeHHE B
MIPUpPO/IE,
(dbuznveckue u
XUMHUYECKHE
CBOMCTBA

29

AMMHak, ero
(dbuznveckue u
XUMHUYECKHE
CBOWCTBA, MOJyYCHHE
Y IPUMCHCHUE

bubarnoreka I{OK https://m.edsoo.ru/00adf004

30

[IpakTnueckas
pabota Ne 3 o Teme
«Tommyuenne
aMMUakKa, U3y4eHHe
€ro CBOMCTB)»

bub6mmoreka I{OK https://m.edsoo.ru/00adf180

31

A30THas KUCIoTa, €€
¢buznueckue u
XUMHYECKHE
CBOMCTBA

bubaunoreka I{OK https://m.edsoo.ru/00adf306

32

Hcnons3oBanue
HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE
MUHEPaTbHBIX
yIoOpeHuit.
XUMUYECKOE
3arpsi3HEHUE
OKpY>KaroIleu cpeibl
COEJIMHEHMSIMU a30Ta

bubanoreka I{OK https://m.edsoo.ru/00adf518

33

®docdop. Oxcun

docdopa (V) u
dbochopHas kucnora,

bubarnorexa I{OK https://m.edsoo.ru/00adf68a



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

¢busnveckue u
XUMHUYECKHE
CBOMCTBA, OJIyYCHUE

34

Hcnons3zoBanue
docdaroB B kauecTBe
MUHEPATBHBIX
yInoOpeHuit.
3arpsi3HeHUe
IIPUPOJHOM Cpebl
dbocharamu

bubaunorexa I{OK https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpocTpaHeHue B
MIPUPO/IE,
¢busnveckue u
XAMUYECKHE
CBOICTBA

bu6mmoreka L{TOK https://m.edsoo.ru/00adfd9c

36

Oxcunsl yriepona,
ux Qusnyeckue u
XAMUYECKHE
CBOIICTBA.
OKOJIOTUUECKHE
poOJIEMBI,
CBSI3aHHBIC C
OKCHJIOM YTJIepo/ia
(V)

bubaunoreka I{OK https://m.edsoo.ru/00adfebe

37

VYroapHasa KUCIOTA U
eé conu

bubmmoreka LITOK https://m.edsoo.ru/00ae006¢

38

[IpakTrueckas
pabota Ne 4 o Teme
"Ilonyuenue
YTJIEKUCIIOTO Ta3a.
KauectBennas

bubmmoreka L{TOK https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

peaxius Ha
KapOoOHaAT-NOH"

39

[TepBoHauasibHBIE
MOHATHS 00
OpPraHUYECKUX
BEIIECTBAX KaK O
COCAUHEHMIX

yriaepoaa

bubanoreka I{OK https://m.edsoo.ru/00ae054e

40

Kpewmuuii u ero
COCJIMHECHHUS

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

41

[Ipaktrueckas
pabora Ne 5.
Pemenne
3KCIEPUMEHTATBHBIX
3a/1a4 10 TeMe
«Baxueimue
HEMETAJUIbl U UX
COCIUHEHUS»

bubanoreka I{OK https://m.edsoo.ru/00ae0bf2

42

KonTponbnas pabota
Ne3 o Teme
«Baxneiimue
HEMETAJIJIBI U UX
COCTUHEHHUS

bubanoreka I{OK https://m.edsoo.ru/00ae0el8

43

O61mmas
XapaKTEpPUCTUKA
XUMHYECKHUX
3JIEMEHTOB —
METAaJlJIOB.
MerTannuueckas
CBSI3b U
MeTaJndyecKas
KPUCTAJUTMYECKAst

bubmmoreka [{OK https://m.edsoo.ru/00ael03e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

peIéTKa.
dusnueckue
CBOIICTBa METAJIOB

44

XUMUYECKue
CBOWCTBA METAJLIOB.
DIIEKTPOXUMUYECKU I
PAL HAIPSDKEHUM
METaJUJIOB

bubnuoreka IJOK https://m.edsoo.ru/00ael156

45

OO011e Croco0bl
MOJTyYEHUS
MeTaanoB. CIIIaBEIL.
Breraucnenus 1o
ypaBHEHUSAM
XUMHYECKHUX
peaKkIui, eciii OJIMH
W3 peareHTOB
COJICPKUT IIPUMECH

bubaunoreka I{OK https://m.edsoo.ru/00ael156

46

[TonsiTHe 0 KOppO3UN
METaJUIOB

bubanoreka I{OK https://m.edsoo.ru/00ael278

47

[IemouHble METAIIIBI

bu6mmoreka I{TOK https://m.edsoo.ru/00ael4b2

48

OKcunasl 1
THJIPOKCHJIBI HATPHS
U Kanus

bubmmoteka [{OK https://m.edsoo.ru/00ael4b2

49

I[lenoyHO3EMEIBHEIE
METaJIJIBl — KaJIbITHH
1 MarHum

bubmmoreka L{TOK https://m.edsoo.ru/00ael5e8

50

Baxueiinime
COE€IUHEHUS KaJILIIU

bubarnoreka I{OK https://m.edsoo.ru/00ael5e8

51

O06001IeHne 1
cUCTEMATU3ALU
3HAHUH



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

52

JKécTtkocTh BOIBI U
CIIOCOOEI €€
yCTpaHEHUS

bubnuorexa I{OK https://m.edsoo.ru/00ae1886

53

[IpakTuueckas
pabota Ne 6 1o Teme
"YKEcTKOCTL BOABI U
METO/JIbI €€
ycTpaHeHus"

bubnuorexa IHOK https://m.edsoo.ru/00aelae8

AnroMuHuN |

| bubmuorexa LIOK https://m.edsoo.ru/00aelc64

55

AmpoTtepHbie
CBOWCTBA OKCUJA U
T'HJIPOKCHJIA

bubanoreka I{OK https://m.edsoo.ru/00aelc64

56

Kemeso

bubanoreka I{OK https://m.edsoo.ru/00aeld86

57

OKcuapl,
THJIPOKCHUJIBI H COJIH
xenesa (I1) u xxenesa

(1)

bubaroreka I{OK https://m.edsoo.ru/00ae35e6

58

O0600111eH1E U
CHUCTEMATH3AINA
3HaHUH

59

[TpakTnueckas
pabota Ne 7.
Pemenne
JKCIIEPUMEHTAIBHBIX
3aJ1a4 110 TeME
«Baxxneimue
METaJUTBI U X
COCTUHEHU

bubmmoreka L{TOK https://m.edsoo.ru/00ae3de8

60

Brruucienus mo
YpaBHEHUSIM

XUMHNYECKUX

bubarnorexa I{OK https://m.edsoo.ru/00ael750



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

peakuuii, €ciii OJUH
W3 PeareHTOB JiaH B
HA30BITKE UIIN
COJICP)KUT MPUMECH.
Breraucnenus
MAacCOBOH J0JIU
BBIX0/1a MTPOJIYKTa
peakuuu

61

O06006111EHE U
CUCTEMATU3ALUSL
3HAHUH

62

KonTponbhas padota
Ne4 1o Teme
«Baxxneimmue
METaJUIbI U UX
COCIMHEHUS

63

BemecTtBa n
MaTepHabl B
MOBCEIHEBHOM
JKU3HHU YeI0BeKa

bubanorexa I{OK https://m.edsoo.ru/00ae3f50

64

XHUMHUUECKOE
3arpsi3HEHUE
OKpY>Karollen cpeibl

bubmmotreka [{OK https://m.edsoo.ru/00ae4270

65

Pone xumun B
pereHnn
DKOJOTHYECKUX
npobiem

bubanoreka I{TOK https://m.edsoo.ru/00ae4270

66

O0600mIeHne 1
cUCTEMATU3AlU
3HAHUH

bubaunoreka I{OK https://m.edsoo.ru/00ae0d0a

| 67

| O600611eH1E 1

|1

| bubmmoreka [IOK https://m.edsoo.ru/00adb33c



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

CUCTEMATH3AIIN
3HaHUU

O0600111EHE U

68 CHCTEMAaTHU3aLUs 1 bubnuoreka I{OK https://m.edsoo.ru/00ad9ch?2
3HAHUHU
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

Xumust: 8- kiacc: 6a30BbIi ypoBeHb: yueOHuk/I'adpue jisn O.C., Octpoy moB WU.T'.,
CnankoB C.A. M.IIpoceenienue. 2024 1.
Xumust: 9-1 knacc: 6a30BbIi ypoBeHb: yueOHuk/I'adpue sisi1 O.C., Octpoy moB N.T".,
CnankoB C.A. M.IIpoceenienue. 2024 1.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

bubmmoreka IIOK

POIII

MDOII

SIkmacc

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA

O6opynoBaHne HEHTPA €CTECTBEHHO-HAYYHO! U TEXHOJIOTUYECKOM
HanpaBJieHHocTH «Touka pocTa»

YUYEBHOE OBOPYJIOBAHUE
JlabopatopHoe o0opyoBanue, tadoparopust «Habopst OI'D o xumum»

OBOPYJIOBAHUE JIJLA1 [IPOBE/IEHIS JIABOPATOPHBIX, [IPAKTUYECKUX
PABOT, JEMOHCTPAITNI

[TpoexTop. HoyTOy«k.






























