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HNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o XMMHUHM Ha YpOBHE OCHOBHOTO 00ILEro oOpa3oBaHUs COCTaBJIEHA Ha OCHOBE TpPeOOBaHUI K
pe3yiabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIEr0 OOpa3oBaHMA,
npencrasieHHbIX B DI'OC 00O, a Takxe Ha 0cHOBe (eepanbHON paboyeil mporpaMMbl BOCIIUTAHUS U C YIETOM
KOHIENIMHN TpenojaBaHusi y4yeOHOro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX OpraHusanusx Poccuiickoit
denepauuu.

[Iporpamma mo XxuMuu AaéT MpeACTaBICHUE O LENAX, O0IIEel cTpaTerui 00y4YeHHs, BOCIIUTAHHUS M PAa3BUTHUS
o0ydaroluxcsi CpeCTBAaMU y4eOHOro IpeIMeTa, yCTaHaBIMBAET 00s3aTEIbHOE IPEIMETHOE COJEpiKaHue,
[pelycCMaTpUBaEeT paclpeesieHue ero mo KiaccaMm U CTPYKTYPHUPOBAHUE MO pasjieiaM U TeMaM MporpamMmbl 1o
XUMHH, OINPEAENACT KOJIWYECTBEHHBIE M KauyE€CTBEHHBIE XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHAYEMYIO
MIOCJIEZI0BATEIbHOCTh M3YyUYEHUS XUMHUU C YYETOM MEXKIIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSA3EH, JOTMKHU
y4eOHOro mpoiiecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4arouuxcs, ONpeAensieT BO3MOXKHOCTHU IpeaMera s
peanuzanuu TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOW MPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero obpa3zoBaHus, a Takke TpeOOBaHMII K pe3ylbTaTaM OOyueHHUs XUMHUU Ha YPOBHE Liejei
M3y4YeHUs NPEMETa U OCHOBHBIX BUIOB YUE€OHO-II03HABATEIHHON JESTEILHOCTH 00YYarOMIErocst 0 OCBOSHHUIO
y4eOHOTr0 cofep aHUsl.

3HaHHUEe XUMHH CITY>KUT OCHOBOM JUIsl JOPMUPOBAHUS MUPOBO33pEHHUS 00yUaIOIIErocs, €ro NpeCTaBIeHUu O
MaTepUaIbHOM €IWHCTBE MHpa, BAXKHYIO pOJIb HrparoT (opMHUpPyEeMble XHMHEW MNpEACTaBICHUS O
B3aUMOIIPEBPALICHUAX SHEPTUU U 00 SBOJIIOLMHU BEIIECTB B MPUPOJIE, O MYTAX PEILICHUs INI00ANbHBIX MPodIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPTETUUECKOM, MTUIIIEBOM U 9KOJIOTHUECKOM O€30IaCHOCTH,
po0JIeM 3/IpaBOOXpaHEHUSI.

N3yuenne xumumn:

CIOCOOCTBYET peau3alli BO3MOXKHOCTEH Uil caMOpa3BUTUS M (POPMUPOBAHMS KYJIbTYphl JIUYHOCTH, €€
o0miel u (GyHKIIMOHATLHON IPAaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMUPOBAHHME MBIIUICHUS W TBOPYECKUX CIMOCOOHOCTEH OO0Yy4aromuxcs, HaBBIKOB WX
CaMOCTOSITENIbHOM y4eOHOM e TEIbHOCTH, SKCIIEPUMEHTATIBHBIX U UCCIEI0BATEIbCKIX YMEHUN, HEOOXOIUMBIX
KaK B [TOBCETHEBHOM JKU3HU, TaK U B MPO(HECCHOHAIBHON JAEITEIbHOCTH;

3HaKOMHT CO CIeUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIabIBA€T OCHOBHI IIEIOCTHOTO B3TJIsila HA €IUHCTBO
MIPUPO/IBI U YEJIOBEKa, SIBJISIETCSI OTBETCTBEHHBIM 3TarioM B (GOPMHPOBAHUH €CTECTBEHHO--HAYYHON IPaMOTHOCTH
oOydJaronuxcs;

CHOCOOCTBYeT (POPMUPOBAHMIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAyUHBIM 3HAHUSAM, K IPUPOAE, K
YeJI0BEKY, BHOCHT CBOM BKJIAJI B AKOJIOTHUECKOE 00pa30BaHUE 00yJaIOLIHXCS.

JlanHbIe HanpaBJICHUS B 00yUYCHUH XUMHH O0ECTIEUYUBAIOTCS CIIeU(PUKON comepKaHus yIeOHOTO TIpeIMeTa,
KOTOPBIN SIBJISIETCS MeNaroruueckd aaliTUPOBaHHBIM OTpakeHHEM 0a30BOM HayKH XMMHUU Ha ONpPEIEIEHHOM
Jrane e€ pa3BUTHUsA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUS OPHEHTHPOBAH Ha OCBOCHHE OOYYAIOUIMMHUCS
CUCTEMbI IE€PBOHAUYAIBHBIX MOHATHH XMMHMH, OCHOB HEOPraHMYECKOW XHUMHUU U HEKOTOPBIX OTIEIbHBIX
3HAYUMBIX TIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa cojepkaHHs MpOrpaMMmbl MO XUMHUHM c(HOpMUpOBaHa Ha OCHOBE CHUCTEMHOIO MHOJXojaa K eé
n3zydyeHuto. CoJiepykaHue CKJIaIbIBA€TCs U3 CUCTEMBI OHITUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBbI
MOHATHMM O XuMuyecko peakiuu. OOe 3TH CHUCTEMBl CTPYKTYpHO OpraHM30BaHbl [0 MPUHIMILY
MOCJIEZI0BATEILHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMHH;

— YUYEHHSI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3H;

— MpeCTaBICHUN 00 3NIEKTPOIUTUUECKON AUCCOIMAIINH BEIIECTB B PaCTBOPAX.

TeopeTnueckre 3HaHUS PaCCMATPUBAIOTCA HA OCHOBE SMITUPUYECKH MOTYUYEHHBIX U OCMBICIIEHHBIX (DaKTOB,
Pa3BUBAIOTCS MOCIENOBATEIbHO OT OJHOTO YPOBHA K JPYromy, BBINOJHIS (YHKIMHM OOBSICHEHUS U



MIPOTHO3UPOBAHUS CBOMCTB, CTPOSHUS M BO3MOKHOCTEH MPAKTUIECKOTO MPUMEHEHUSI ¥ TIOJTYYCHHS N3y4aeMBbIX
BEILIECTB.

OcBoeHHE MPOrpaMMBI IO XHUMHUHU CIIOCOOCTBYEeT (OPMHUPOBAHHIO TMPEACTABICHUS O XUMHYECKOM
COCTaBJISIOLIECH HAay4YHOM KapTUHbI MHUpAa B JIOTUKE €€ CHUCTEMHOM MNPHUPOJbI, LEHHOCTHOTO OTHOILICHHUS K
Hay4YHOMY 3HAHUIO U METOJaM IMO3HAaHMS B Hayke. M3yueHne XMMHUHM MPOUCXOIUT C MIPUBJICYCHUEM 3HAHUN U3
paHee U3y4YeHHBIX YUeOHBIX peaMeToB: « OKpy)aromuid Mup», «bruonorus. 5—7 knacce» u « Pusnka. 7 Kiaccey.

[Ipyn u3yuyeHUM XUMHUU TPOUCXOAWT (HOpMHpPOBaAHHE 3HAHMI OCHOB XMMHUYECKOW HAyKU Kak O0O0JacTH
COBPEMEHHOTO E€CTECTBO3HAHMSI, MPAKTHUYECKOM JIEATEbHOCTH YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB
MHUPOBOM KYJIBTYpHL. 3ajadya y4eOHOTo NpeaMeTa COCTOUT B OPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUIINX (AKTOB, TIOHSATHUN, 3aKOHOB M TEOPETHYECKUX TOJOXKECHHH, JTOCTYIHBIX 0000IeHn
MHPOBO33PEHYECKOT0 XapaKkTepa, A3bIKa HayKH, B IPUOOIIEHNHN K HAYYHBIM METOAAaM MO3HAHUS TIPU U3yUEeHUU
BEIIECTB M XUMUYECKUX PeaKiuii, B (OPMHUPOBAHUH U Pa3BUTHH IMO3HABATEIHHBIX YMEHUN U UX MPUMEHEHUH B
y4eOHO-I103HABAaTEIbHON U Y4YEOHO-HCCIEA0BATEIbCKON JI€ATENbHOCTH, OCBOCHMM IpaBWJl 0€30IacHOro
oOpallieHus ¢ BelleCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipu u3y4eHnr XuMUM Ha ypOBHE OCHOBHOTO 00111eT0 00pa30BaHus BAKHOE 3HAYCHHE MPUOOPENH TaKKe 1ely,
KakK:

— (popMupoBaHUE WHTEJUIEKTYyaJIbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITENIbHOMY TPHUHATHIO PELIeHUl, CrocoOHOM ananTUpoBaThCsi K OBICTPO MEHSIOMIMMCS YCIOBHSIM
KU3HH;

— HaIlpaBJICHHOCTh OOY4YEHHsS HAa CUCTEMATHYECKOE NPHOOIIEHHE OOYYarOIIMXCS K CaMOCTOSITEIBHON
MO3HABATEJILHOW JIEATETbHOCTH, HAYyYHBIM METOJAaM TO3HAHUA, (DOPMUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE
CIIOCOOHOCTEH K XHMUU;

— o0ecreyeHne YCIOBUN, CHOCOOCTBYIOIIMX MPUOOPETEHHIO OOYy4YaloIIMMUCS OIbITa Pa3HOOOpa3HOM
NEeSTENbHOCTH, TO3HAHUS W CaMOMO3HAHUS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIUH), WMEIOIINX
YHUBEpCAJIbHOE 3HAYCHUE JJI PA3IMYHBIX BUJIOB JCSATEIHHOCTH,

— ¢dopmupoBanne 001el (QYHKIIMOHATILHOW M €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, B TOM YHUCJIC YMEHHUU
OOBSICHATH M OLIEHUBATH SIBJICHUS OKPY>KAIOILIETO MUPa, UCTIOJIb3Ys 3HAHUS U OIBIT, TOTyUYEHHBIE TPH U3yUYECHUN
XUMHH, TPAMEHSITh UX MPU PEUICHUH MPOOJIeM B MOBCEAHEBHOW KU3HU U TPYIOBOM JEATEIBHOCTH;

— ¢dopMupoBanre y 0OydalOMUXCSI TYMaHHUCTHYECKUX OTHOIICHWH, TOHUMAaHUS [EHHOCTH XUMHYECKHX
3HaHUH 7151 BEIPAOOTKH YKOJIOTHYECKH 11€TIECO00Pa3HOTO TOBEACHUS B OBITY U TPYIOBOM NEATEILHOCTH B IIEJISIX
COXpaHEHUs CBOETO 3/I0POBBS U OKPYIKAOIIEH PUPOIHOM CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTAHHIO HAa OCHOBE
YCBOCHHSI OOIIEUEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY TpO(MUIIS U HANPABICHHOCTH
JalbHENIIero o0yueHusl.

OOmiee 4MciaO YacoB, OTBEACHHBIX JUIS M3YYEHHS XMMHHM Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs,
cocraBmsieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Heneni), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XuMHUM B )KU3HU YeJIOBEKA. XUMUSA B cucTeMe Hayk. Tena u BemectBa. duznueckue
CBOMCTBA BEUIECTB. ArperarHoe cocTosiHue BemecTs. [lonsaTue o MeTogax no3HaHus B XuMuu. YUCThIE BElleCTBA
u cmecu. CriocoObl pa3fieneHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3IeMEHTbl. CHUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie U CI0KHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XMMHUECKHUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
OTtHocuTenbHas aroMHas macca. OTHOCUTENbHAS MOJIEKYJIsIpHAst Macca. MaccoBasi 10J11 XMMHUYECKOT0 3JIEMEHTa
B COCIMHEHUH.

KomnuectBo BeniectBa. Moisib. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACCHI U YUCIA CTPYKTYPHBIX
eauHuIl BeniecTBa. Pacuérsl mo popmynam XuMUUYECKUX COETUHEHUI.

®u3znueckue U XMMUYECKHE SIBICHUA. XUMHUYECKas peakuus M €€ MPU3HAKU. 3aKOH COXPAHEHMS] MacChl
BEIIeCTB. XUMHUYECKHe YypaBHeHHs. Kiaccudukamus XUMHUECKHX pPEaKuil (COeAMHEHHS, pa3IoKeHUs,
3aMeIeHus, 0OMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJOW, MpaBWIaMu pabOThl B J1a0OpaTOpuu W MpHUEMaMH OOpaIIEeHUS C
nabopaTopHBIM 000pYZOBaHHEM, HM3YYCHHE M OMHUCaHue (PU3MYECKHX CBOMCTB 0Opa3lloB HEOPTraHMYECKHX
BEIECTB, HAOMIOIcHNE PU3NIeCKuX (IJIABJICHUE BOCKA, TassHUE JIbJIa, paCTHPAHUE caxapa B CTYINKE, KATICHUE U
KOHJICHCAIIUs BOJ/Ibl) U XUMUYECKUX (TOpeHHE CBEYH, IPOKaIMBaHUE METHON POBOJIOKH, B3aUMOJIEHCTBUE Mella
C KUCJIOTOW) sIBIeHUH, HAONIOCHUE U OMHCAHHUE MPU3HAKOB MPOTEKAaHUs XMMHUYECKUX PEaKIHil (pa3ioxeHue
caxapa, B3aMMOJICHCTBHE CEPHOM KHCJIOTBI C XJIOpUIOM Oapusi, pasnokeHue ruapokcuna meau (II) mpwu
HarpeBaHuM, B3aUMOJICHCTBHUE Kee3a ¢ pacTBopoM coiu Meau (1), nyuenue cnocoboB pas3jesieHust CMecet: ¢
MOMOIIIbI0 MarHuTa, (PUIBTpOBaHWE, BHIMAPUBAHUE, NUCTWUIAIMUSA, XpomaTorpadus, MPOBEACHHE OYUCTKU
MOBapeHHOI conu, HAOMIOJIEHUE W OMHCAHHE PE3yJIbTaTOB IMPOBEACHHUS OMbITA, WUTFOCTPUPYIOLIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNE MOJIEIEH MOJIEKYJ (IIapOCTEPKHEBDIX ).

Ba:kueililne npeacTaBuTe 1M HEOPraHMYECKUX BelleCTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucinopom — anemMeHT u mpocToe BemecTBo. Haxoxaenne kuciopoaa
B Ipupoje, (pusmueckre U XuMUUeckue cBoicTBa (peakiuu ropeHus). Okcuasl. [IpumeHeHue kuciopona.
CriocoObI moTy4YeHHs KUCIOPO/a B Ta00OPATOPHH M IPOMBILIUIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H
— aJJIOTPOITHAST MOIU(DHUKAIIHS KUCIOPOAA.

TennoBolr 3h(}EKT XUMHUECKOW peakinh, TEPMOXHMUUYECKHE YpaBHEHHUSA, 3IK30- M DSHIOTCPMHUYECKHUE
peakuuu. TomauBo: yroip W MeTaH. 3arps3HEHHE BO3AyXa, YCHWJICHHE MapHUKOBOro 3(dekra, paspylieHue
030HOBOTI'O CJIOA.

Bonopon — aneMeHT u mpocToe BemiecTBo. Haxoxknenue Bogopoaa B mpupoje, pu3ndeckre 1 XUMUISCKUE
CBOMCTBA, MPUMEHEHNE, CITOCOOBI moayueHus. Kuciorer u comu.

Mounsipablii 00BEM ra3oB. Pacu€Thl 10 XUMUYECKUM YpaBHEHUSIM.

®uznueckue cpoiictBa Bonabl. Bonma kak pactBoputenb. PactBopel. HackllieHHblE UM HEHaCBILLIEHHBIE
pactBopbl. PacTBOpMMOCTH BeleCcTB B BOJie. MaccoBas 10J1s1 BELECTBA B pACTBOPE. XUMUYECKUE CBOMCTBA BOBL.
OcHoBanus. Poibs pacTBOpoB B MpuUpoj€ U B KU3HMU 4eloBeKa. KpyroBopoT Boabl B MPHUPOJE. 3arps3HEHUE
NpUPOHBIX BOA. OXpaHa U OYUCTKA IPUPOJHBIX BOJI.

Knaccudukanus nHeopranwmueckux coemuHeHuil. Okcunbl. Knaccudukanus OKCHIOB: coieoOpasyrolue
(ocHOBHBIC, KHUCIOTHBIE, aM(pOTepHbie) W HecoleoOpasywmue. HomeHknarypa okcuaoB. Dusmueckue u
XUMHYECKHUE CBOMCTBA OKCUIOB. [lomydeHne OKCHIoB.

OcHoBanus. Knaccudukamus ocHoBaHWM: WIENOYM W HEpacTBOpUMBIE OCHOBaHWsA. HomeHkimarypa
OCHOBaHMM. PU3NUECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHre oCHOBaHU.



Kucnotsl. Knaccugpukanus kucnor. Homenkiarypa kuciot. @uznueckue 1 XUMUYECKHE CBOMCTBA KUCIIOT.
Psn aktuBHOCTH MeTaimoB H. H. bekerosa. [lonyueHnue kucior.

Comu. Homenknarypa coneil. @u3nueckne 1 XUMHAYECKUE CBOMCTBA coiiel. [lomyuenue conen.

I'eneTndeckas cBsI3b MEKIYy KlacCaMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIPEJeNIEHNE COJAepKAHUs KUCIOpOia B BO3AyXe, MOJIlydeHUe, COOMpaHKe, paclio3HaBaHUE U
U3yYeHHE CBOICTB KHCIOPOAa, HAOMIOJEHHE B3aMMOJEHCTBHS BELIECTB C KHUCIOPOJOM U  YCIIOBHUS
BO3HMKHOBEHHUSI U TPEKpalleHus ropeHus (moxapa), 03HAKOMJICHHE ¢ 00pas3llaMd OKCHUIOB U ONHCAHHE HX
CBOICTB, NOJlyueHHUe, cCOOMpaHue, paclio3HaBaHUE U U3YyUYEHHE CBOMCTB BOJIOpoja (ropeHue), B3auMOoJeiicTBHIE
Bosopoaa ¢ okcuaoM meau (I1) (Bo3MOKHO HCTIONIB30BaHUE BHICOMATEPHAIIOB), HA0I0IeHHE 00pa3IloB BEIIECTB
KOJINYECTBOM 1 MOJb, HUCCIIeZIOBAaHHE OCOOEHHOCTEH PAaCTBOPEHMS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHON MACCOBOM J10JI€H PAaCTBOPEHHOIO BEUIECTBA, B3aUMO/IEVCTBUE BOJIbI
¢ MeTayylaMu (HaTpueM U KayibliieM) (BO3MOXKHO HCIIOJIb30BaHUE BHJI€OMAaTEpUANIOB), UCCIIEJOBaHHE 00Pa310B
HEOPraHMYEeCKUX BELIECTB PA3JIMYHbIX KJIACCOB, HAONIOJCHUE U3MEHEHHs OKPAaCKHM MHAMKATOPOB B pacTBOPax
KHUCJIOT U ILeNoYel, u3ydeHue B3auMmopaencTBus okcuaa menu (II) ¢ pacTBopoM cepHON KHCIOTBI, KUCIOT C
MeTaJUIaMH, PEaKIUN HEUTpaIM3aluu, IIOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO METasula
IpPYyrMM U3 pacTBOpa COJIM, pEUICHHE OHKCIIEPUMEHTAJIBHBIX 3a7ad 1o TeMe «BakHeWmme Kiaccsl
HEOPraHUYECKUX COCIUHECHUIY.

IMepuonuveckuii 3akon u Ilepuoguyeckass cucrema xumMudeckux djemeHToB /I. U. Menaesneena.
Crpoenne atoMoB. XuMuueckasi ¢Bsizb. OKHCINTEIbHO-BOCCTAHOBUTE/IbHBIC PeaKINU

[lepBble MOMBITKH KITACCU(PUKAIMHA XUMHUYECKHX 3JIeMEeHTOB. [IOHATHE O Tpymmax CXOAHBIX AIIEMEHTOB
(LIes1ouHBIe M IIEJIOYHO3EMENbHBIE METaJUIbl, TaJOr€Hbl, UHEPTHBIE Ia3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT
amM(oTepHbIe OKCHUJIbI U TUAPOKCH/IBI.

Ilepuomnueckunt 3akoH. Ilepuomuueckas cucremMa xumuuyeckux oanementoB JI. WM. Menneneesa.
Koporkonepuoanast u nnuHHonepuoHas ¢opmbl lleproanueckoil cucrembl xumuueckux anemeHntos J[. U.
Menpeneesa. Ilepuoasl u rpynnsl. U3nyeckuili CMBICI NOPSIKOBOTO HOMEpa, HOMEPOB NEPUOAA U TPYMIIbI
JJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX a1ep. 30Tonbl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI0YeK aTOMOB
nepBeix 20 xumuueckux 3neMmeHToB Ilepumonmueckoit cuctemsl J[. WM. MenneneeBa. XapakrepucTuka
XUMHYECKOT0 3JIEMEHTA 10 ero nojoxxkeHuro B [lepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paJyca aTOMOB XUMHUYECKHX 2JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX
CBONCTB I10 TPyIIaM U IIEPUOJAM.

3nauenue [leproanueckoro 3akoHa u [lepnonnyeckoit CHCTEMbI XUMUYECKUX 3JIEMEHTOB JIJIS1 Pa3BUTHUS HAYKU
n npaktuku. [. . MenaeneeB — y4€HbBIN U TpaXKAaHHUH.

Xumnueckas cBs3b. KoBaneHTHas (1oJsipHas U HEMOJSIpHAst) CBSI3b. DJIEKTPOOTPHULIATEIbHOCTh XMMUYECKHX
a1emMeHTOB. MloHHas CBs3b.

Crenenp  oxucieHuss. OKHUCIUTENBHO--BOCCTAHOBUTENbHBIE — peakiuu. [lpouecchl  okuciaeHUs U
BOCCTaHOBJIEHUS. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pas3loB BEIECTB METAIJIOB M HEMETAJUIOB, B3aUMOICHCTBHE THPOKCHUIA IIMHKA C pacTBOPaMHU
KHMCJIOT U LIEJNOYeH, IIPOBEJCHHUE OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHune, peakiiuy pa3ioKeHUs, COCTUHECHHUS ).

Meoscnpeomemnuwie ceazu

Peanuzanus MeXNpeOMETHBIX CBS3€d IPU M3YYEHUHM XHMHHM B § KJacce OCYIIECTBIISIETCS 4epe3
UCTIOJIb30BaHUE KaK OOILIMX €CTECTBEHHO--HAYYHBIX MOHSATHH, TaK U MOHATHUH, SBISIOUIMXCS CUCTEMHBIMM IS
OTJIEJIBHBIX NIPEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OOwe ecTecTBEHHO--HAyYHble IMOHATUSA: HAy4HbIH (akT, IMIOTe3a, TEOpHs, 3aKOH, aHaJIU3, CHHTES3,
KJaccu(ukanus, NepuoANYHOCTb, HaOII0AEHUE, SKCIIEPUMEHT, MOJICTUPOBaHKE, U3MEPEHHE, MOJIEIb, SIBIICHHE.



®duszuka: MaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI, PaJIM0aKTUBHOCTb, MOJIEKYJIA,
ANEKTPUYECKUH 3apsif, BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEIeCTBa, ra3, ((M3MuecKrue BeTNYHHbI,
€MHULIBI U3MEPEHNUS, KOCMOC, TUIaHETHI, 3B€3/1b1, COHIIE.

buonorus: porocunres, npixanue, ouochepa.

l'eorpadusa: atmocdepa, ruapocdepa, MUHEpanbl, TOPHbIE MOPOAbI, IMOJE3HbIE HCKOMAEeMble, TOILIMBO,
BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMUMHYeCKasi peaKkuusi

[lepuoanueckuii 3akoH. Ilepuonnyeckas cucrema xumudeckux annemeHntoB [I. . Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB XHMHUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, Kaus,
KaJIbLUS U UX COEAMHEHNUH B COOTBETCTBHUHU C IIOJIOKEHUEM 3JIEMEHTOB B Ileproanueckoit cucreMe U CTpOeHUuEM
UX aTOMOB.

CrpoeHue BellecTBa: BUbI XUMHUECKON CBSI3U. THIBI KPUCTANIMYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT THUIA KPUCTAIITNYECKON PEIIETKY U BUAA XUMHUYECKON CBS3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOpTaHUYECKHX BEIIEeCTB. XUMUYECKUE CBOMCTBA BELIECTB, OTHOCSIIIUXCS
K pa3jaM4YHbIM KJIaccaM HEOPTaHUYECKUX COEAMHEHUN, TeHETUUECKas CBSI3b HEOPIraHUUECKUX BEILECTB.

Knaccudukanus XMMUYECKHX PEaKIHUi MO Pa3IMYHBIM MPH3HAKaM (110 YHCITYy W COCTaBy YYacTBYIOIIHUX B
peaKkluu BEIIeCTB, M0 TEIIOBOMY 3 (EKTy, 0 U3MEHEHHUIO CTETNIEHEeW OKHCIEHUS! XUMUYECKUX 3JIEMEHTOB, IO
00paTUMOCTH, M0 YYaCTHIO KaTanu3aTopa). IK30- U SHIOTEPMHUECKHUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHUSI.

[lonatue o ckopocTH xXuUMHYecKod peakuuu. [loHsTHEe 00 00paTHUMBIX M HEOOPATUMBIX XHUMHUYECKHX
peakuusix. [loHaTHe 0 rOMOreHHBIX U TeTeporeHHbIX peakiusax. [lonstue o karanuse. [lonsarue o xumuueckoM
paBHOBecuH. DaKTOPHI, BIUAIOLIME Ha CKOPOCTh XUMUYECKOM PEAKIMH U MTOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIUH, SJCKTPOHHBIA OallaHC OKHCIUTENIbHO-BOCCTAHOBUTEIHLHOM
peakuuu. CocTaBlleHUE ypaBHEHUN OKUCIMTEIbHO--BOCCTAHOBUTENIBHBIX PEAKLUN C UCIOJb30BaHUEM METOJa
3JIEKTPOHHOTO OajaHca.

Teopust HIEKTPOTUTUYECKON TUCCOLMALMN. DIIEKTPOJIUTHI U HEAJIEKTPOJIUThI. KaTnoHbl, aHMOHBI. MexaHu3m
JUCCOLMAIIIH BEIIECTB C Pa3IMYHBIMU BUAAMH XUMHUECKOH cBsizu. CteneHs nucconuanuu. CuiabHbIe U cradbie
AJIEKTPOJIUTHI.

Peakuun monHoro oOMeHa. YCIOBHS NMPOTEKAaHUS PEakIMii MOHHOTO OOMEHa, IMOJIHBIE M COKpaIlEHHBIC
MOHHbIE ypaBHeHUs peakiuil. CBoilcTBa KHCIOT, OCHOBaHMM M cojlei B CBeTe MpeAcTaBlIeHUil 00
ANEKTPONIUTHYECKOM quccounanuu. KauecTBeHHble peakiinu Ha HOHBL. [loHsITHE O TUApPONIN3E CONEH.

Xumuueckuii IKcnepumenm:

03HaKOMJIEHUE C MOJEJIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB — METAJIJIOB M HEMETAIITIOB
(rpadura u anmasa), CI0KHBIX BEIIECTB (XJIOpUIa HATPHSI ), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON
peakuuu OT BO3JEHCTBUS Pa3IUYHBIX (AKTOPOB, MCCIIEIOBAHUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
npoliecca JUCCOMALMU KUCIIOT, IeJIouei U cosei (BO3MOKHO UCIIOIb30BaHKE BUJIEO MATEPHAIIOB), TPOBEACHNE
OTBITOB, WJUTIOCTPUPYIOIIMX NPU3HAKM TPOTEKAHUS peakluii HOHHOro oOMeHa (oOpa3oBaHHE Ocajka,
BbIIEJIEHWE ra3za, o0pa3oBaHHME BOJbBI), OINbITOB, WUIIOCTPUPYIOUIMX HPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX peakluii (ropeHue, peakiuy pa3ioKeHus, COeTUHEHH ), pacClO3HaBaHUE HEOPraHNUYEeCKUX
BELIECTB C IOMOIIBIO KAUECTBEHHBIX PEAKLIUN HA MOHBI, PEIICHNUE YKCIIEPUMEHTANIbHbIX 3a/1ay.

HemeTtajuibl H MX cOeJUHEHHUS

OO6mas xapaktepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKT€pHbIE CTENEHH OKHCIIEHUS.
Crtpoenue n ¢puznuecKre CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHoB. XMMHYECKHE CBOMCTBA Ha MPUMEpE Xjopa
(B3auMOZENCTBUE C METaUlaMH, HEMeTaJlJIaMH, LieoyamMu). XiopoBoaopos. ComsiHast KUCIOTa, XUMHUYECKHUE
CBOMCTBA, NOJIy4eHHUE, IPUMEHEHME. [[eficTBHE XJI0pa U XJIO0pOBOAOPOa HAa OpraHU3M uesoBeKka. BakHenne
XJIOPUJIBI U UX HAXOXKACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHBIE CTETICHU
okucienus. CtpoeHne W (U3MYECKHE CBOMCTBA IMPOCTHIX BEIIECTB — KHCIOPOAa U Cepbl. AIIOTPOIHBIC
MOJIUGUKAIIMA KUCIOpOa U cepbl. XUMHUUECKUE CBOicTBa cepbl. CepoBOAOpOa, CTpoeHHE, (PU3HUECKUE U



XUMHUYecKHe cBorcTBa. OKCHU/IBI Cephl KaK MPEeACTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIoTa, GU3nYecKue
Y XMMUYeCKHe CBOMCTBA (001IMe KaK MIPeCTaBUTeNs Kilacca KUCIOT U crienruduyeckue). XuMUYecKue peakium,
JIeKaIlle B OCHOBE NMPOMBIIUIEHHOTO CIIOCO0a MOydYeHUs] CepHOUW KUCIOTHL. [IpuMeHeHne cepHON KHCIOTHI.
Conu cepHO#l KHCIOTHI, KaUYECTBEHHAs peakius Ha cyibdar-uoH. HaxoxkieHue cepel M €€ COCITUHEHUH B
npuposae. XHUMUYECKOE 3arps3HEHHE OKpYXKalollel cpeabl COENMHEHUSIMU cepbl (KHUCIOTHBIE JI0XK[H,
3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIOCOOBI €0 MpeA0TBPaIlCHHUS.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpymnibsl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTEIEHU
OKHCIICHHS. A30T, paclpocTpaHeHHe B Npupoje, Hu3ndecKkrue U XUMHUECKUe CBOWCTBa. KpyroBopor azora B
npupoje. AMMHaK, ero (U3NIECKHe U XUMUIECKHE CBOMCTBA, MOIy4YeHHe U npuMeHenue. Com aMMOHUS, UX
¢dbusznueckue M XMMHYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHas peaklds Ha MOHBI aMMOHHUA. A30THas
KHCJIO0Ta, €€ moiyyeHue, (pu3ndeckue U XMMHUYEecKHe CBOMCTBA (0OIIMe Kak MpeAcTaBUTeNs Kiacca KHCIOT U
cneunpuyeckue). Mcmonb3oBaHne HHUTPATOB W COJIEH aMMOHHUS B KAadyeCTBE MHUHEPAIbHBIX yIOOpEeHHUH.
XUMUYECKOE 3arpsi3HEHHE OKpYXalolled cpeabl COEIMHEHUSMU a30Ta (KHCIOTHBIE JOXAM, 3arpsi3HEHUe
BO3/IyXa, MOYBBI M BOJ0EMOB). Docdop, amnorponHsie Moaudukanuu dochopa, GU3NIECKHE U XUMUIESCKHE
coiictBa. Oxcun ¢ochopa (V) u dochopnas kucnora, puznyeckre U XMMHUYECKHE CBOMCTBA, MOJIy4EHHUE.
Hcnonb3oBanue ¢pocdaToB B KaueCTBE MUHEPATHHBIX YIO0OPECHHUIA.

O6mras xapaktepuctuka 35eMeHToB [VA-rpynmnsl. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHbIE CTETICHU
OKHCJIEHUS. YTIIepoJ, aJJIOTPOIHbIE MOIU(UKAIIMH, PACIPOCTPaHEHUE B MPUPOJE, GU3NUECKUE U XUMUYECKHE
cBoiictBa. Ancop6ouus. KpyroBopot yriepona B mpupoje. OKcuabl yriaepoaa, ux Qpuandeckiue U XuMHUYECKHe
CBOWCTBA, ICHCTBHE HA KUBBIE OPTaHU3MBI, TIOJTYUYCHUE U IPUMEHEHHE. DKOJIOTUYECKHE TPOOIEMbI, CBSI3aHHbIE
c okcunom yriepoaa (IV), rumoresa rino0anbHOTO TMOTEIUICHHS KIMMaTa, MapHUKOBBIN A(QeKT. YrompHas
KHCIIOTa U €€ COJIH, X PU3NYECKUE U XUMUUECKHE CBOMCTBA, MOTy4eHHe U TpuMeHeHue. KauecTBeHHas peakius
Ha kapOoHaT-noHbI. Mcnonb30Banue kapOOHATOB B OBITY, METUIIUHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO031CTBE.

IlepBoHauanbHbIE MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUAX YIriiepoaa (MeTaH, 3TaH, 3TUJIEH,
alleTUJIEH, 3TaHOJI, INIMLIEPUH, YKCyCHas KUciioTa). IIpupoiHble MCTOYHUKHN YTII€BOJOPOI0B (YI0Oilb, IPUPOIHBII
ra3, He(Th), NPOAYKTbI HUX mepepaboTku (O€H3WH), UX poJib B OBITY U HpOMBINUIEHHOCTH. [loHsATHE O
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: )KHUpaX, OeNKax, yrieBOAaxX — U UX POJIH B KU3HU YelloBeKa. MarepHuaibHoe
€IMHCTBO OPTaHUYECKUX U HEOPraHMYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnueckne U XUMHUYECKHUE CBOWCTBA, MOJydeHUE W npuMeHeHne. CoenHeHNs] KpEeMHUS B
npupoze. OO6mue mpencraBieHuss o0 oxcune kpemHus (IV) u xpemuueBoil kucinore. CHIMKAThI, HX
UCIOJIb30BaHNE B OBITY, B NMPOMBIIUIEHHOCTH. BakHeline CTpouTeNnbHble MaTepuaibl: KepaMHKa, CTEKIIO,
LIEMeHT, OeToH, »xene300eToH. IIpobrembl 06e30MacHOrO MCMONb30BaHUS CTPOUTENBHBIX MaTepHalioB B
MMOBCEAHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

n3ydyeHue oOpa3loB HEOPraHMYECKHUX BEIIEeCTB, CBOWCTB COJSHOW KHCJIOTHI, MPOBEIACHHE KayeCTBEHHBIX
peakiuii Ha XJOpHUI-UOHBI U HAONIOJIEHHE MPU3HAKOB UX NPOTEKAHUs, OMbBITHI, OTpaKalolue (U3NUECKue U
XMMHUYECKHE CBOMCTBA TaJlOTEHOB M MX COEIMHEHUH (BO3MOXKHO MCIIOJIb30BAaHUE BHIEOMATEPUATIOB),
03HAKOMJICHHE C 00pa3IiamMu XJOpUI0B (TAJIOTeHUIO0B), O3HAKOMIIEHHE ¢ 00pa3iamMu cephl U €€ COeTMHCHUSIMU
(BO3MOKHO HCIIOJIb30BaHKUE BHIEOMATEpUANOB), HAOIIOEHHE Mpoliecca OOyriMBaHus caxapa MoJl JAeiicTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOThI, W3y4YEHHE XMMHUYECKHX CBOMCTB pa30aBIeHHOW CEpHON KHCIOTHI,
MIPOBE/ICHNE KaUeCTBEHHON Peaklny Ha CyiIb(aT-uoH U HaOJIr0ieHne pU3HaKa e€ NpOoTeKaHus, 03HAKOMJICHHE
¢ pU3MUECKMMU CBOMCTBAMH a30Ta, pocdopa 1 UX COeTMHEHUM (BOZMOXKHO UCTIOIH30BAHUE BUICOMATEPHAIIOB),
oOpasmamu a30THBIX B (PochOpHBIX yIOOpeHH, TOTydeHHE, COOMpaHe, paclioO3HaBaHUE U W3YYEHHE CBONCTB
aMMMaKa, MpPOBEJCHHE KAaueCTBEHHBIX PEaKLUi Ha MOH aMMOHHUA M (ocdar-MOH U M3yyeHHE MPU3HAKOB HUX
MPOTEKaHMs, B3aUMOJICHCTBHE KOHLEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXKHO HCIOJIB30BAHUE
BUJICOMATEPHAJIOB), M3yYeHHE MOJENeH KPUCTAUIMYECKUX pemEToK anMmasa, rpadura, QyuiepeHa,
O3HaKOMJIEHHE C TPOIIECCOM aJCOpPOIMH PACTBOPEHHBIX BEIIECTB AaKTUBHPOBAHHBIM YIIEM U YCTPOHCTBOM
MPOTUBOTa3a, MOJy4eHHe, COOMpaHHe, PACcTO3HABaHWE W U3YYEHHE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEICHUE
KayeCTBEHHBIX PEaKIUi Ha KapOOHAT U CHIIMKAT-UOHBI U U3yYCHHE NPU3HAKOB UX MPOTEKaHMs, 03HAKOMIICHHUE C



MPOAYKIMEN CHIMKATHOW IMPOMBINUIEHHOCTH, PEIICHHE SKCIEPHMEHTAIBHBIX 3ahad Io TeMme «Bakuenmme
HEMETAJUIbl U UX COCTUHEHHUSD.

MeTtajuibl 1 UX COeIMHEHUS

OOmass XapakTepUCTUKA XHMHUYECKUX OJJIEMEHTOB — METAUIOB HAa OCHOBAaHWM WX TOJOXCHHUS B
[Tepunoanueckoii cucreMe xumMuaeckux suemeHnToB J. 1. Menneneesa u crpoerust aToMoB. CTpPOCHHE METaJLIOB.
Meramnnueckas CBsI3b M METAJUIMYECKAsh KPUCTAIMYECKAs PEIIETKA. DJIEKTPOXUMHYECKUI Pl HANPSIKEHUN
MeTauioB. PuU3NUYECKre U XUMUYECKHE CBOMNCTBA MeTaluIoB. O01ue cnocoOsl nonydenus Metamios. [Torsatue o
KOPpO3UU METaNIOB, OCHOBHBIE CIIOCOOBI 3aIUThl UX OT Koppo3uu. CruiaBbl (CTalb, YyTyH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[I{enounble MeTauibl: nojoxxenue B [lepuoanueckoil cucreme xumuyeckux sineMeHtoB Jl. . Menneneena,
CTPOEHHE UX aTOMOB, HaXOXJEHUE B npupoje. Puznueckue U XMMUYECKHUE CBOWCTBA (HAa MpUMEpE HATpus U
Kayust). OKCUAbl U THIPOKCUIBI HATPUSA U Kaliud. [I[puMeHeHne mea0uHbIX METAJIIOB U UX COCIMHEHUIA.

[[lenoyHO3eMENBHBIE METAIUIBI MarHUil M KaJIbLIMH: TMOJ0XKEeHUEe B llepuoandeckoi cUCTEME XUMHYECKHX
aneMmenToB JI. 1. MenzeneeBa, cTpoeHHEe MX aTOMOB, HaXOXJEHUE B Mpupojie. PU3NYECKUE U XUMUYECKUE
CBOMCTBa MarHus u Kanblivs. BaxHeimme coequHeHus Kanblius (OKCHI, TUIAPOKCU, con). JKECTKOCTh BOJBI U
CTOCO0BI €€ yCTpaHeHus!.

Amomunuil: nonoxxenue B [lepuonnueckont cucreme xumnyeckux anemeHToB [[. . Menneneesa, ctpoeHue
aToMa, HaxOoXJAeHHEe B TMpupoje. Ouznyeckrne M XMMHYECKHUE CBOMCTBA altOMHUHHUSA. AMQOTEepHBIE CBOWCTBA
OKCHJa ¥ TUIPOKCHUA ATTFOMUHUSI.

XKeneszo: nonoxenue B llepuonnueckoit cucreme xumuueckux snemeHToB [[. M. MenneneeBa, crpoeHue
aToMa, HaxOXKJIeHue B npupoje. Pu3nyeckne U XMMUYECKUE CBOMCTBA Kese3a. OKCHIbI, TUIPOKCUABI U COJIU
xenesa (I1) u sxenesa (III), ux cocras, cBOWMCTBA U MOJTyUYEHUE.

Xumuueckuii Ikcnepumenm:

O3HAKOMIJICHHE ¢ 00pa3llaMHu METAJIOB M CIUIABOB, MX (PM3MYECKMMH CBOMCTBAMH, M3yYEHHUE PE3yJbTaTOB
KOPPO3UH METALIOB (BO3MOXKHO HCIOJIL30BAaHUE BHUICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHIA
KaJIBIIMSI ¥ HATPHUSI C BOJOM (BO3MOXKHO HCTIOJB30BaHUE BUICOMATEPHAIIOB), UCCIIEAOBAHUE CBONCTB KECTKOU
BOJBI, MIpollecca TOPEeHHsl Kelle3a B KHUCIOopoJe (BO3MOXKHO HCIOJIb30BaHHE BHJIEOMATEPUANIOB), MPHU3HAKOB
MPOTEKAHUs KaYECTBEHHBIX PEaKIMii Ha MOHBI: MAarHUS, KaJIbIUs, aTIOMUHUS, IIMHKA, xkene3a (I1) u xxenesa (11D),
meau (II), HaGmroneHre M onucaHue MPOIECCOB OKPAIIMBAHUS IUIAMEHUM MOHAMU HAaTpuUs, Kalus U KaJbLUs
(BO3MOXHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), HCCIIEIOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS U
TUAPOKCH/Ia IMHKA, pEIEHUE YKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe « BakHelre MeTallibl U UX COCITUHEHUSD).

XuMus H OKpy:KamoLas cpeaa

BemectBa u marepuanibl B TMOBCEIHEBHOM >KU3HU 4elIOBeKa. be3omacHoe HCMONb30BaHUE BEIIECTB U
XUMHUYECKUX Peakiuid B ObITy. [lepBas momMoIp npyu XMMUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMUYeCcKOoe 3arpsi3HeHHE OKpY Karlolleil cpepl (IpeneibHas J0MycTUMas KOHLIEHTPAllKs BEIIeCTB, Jajee —
ITJK). Ponps XxuMuu B pelieHNH SKOJIOTHYECKUX TIPOOIIEeM.

Xumuueckuii IKcnepumenm:

n3yueHre 00pasIoB MaTepuanoB (CTEKJIO0, CIJIaBbl METAIUIOB, TIOJIMMEPHBIC MaTEPHUAIIb).

Meosicnpeomemnuwie ceasu

Peanuzaiust MeXNpeAMETHBIX CBs3ed MpU M3YYEHHMM XUMHM B 9 Kilacce OCYIIECTBISIETCS 4Yepe3
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK M MOHSITUH, SBISIOMIMXCA CUCTEMHBIMH JIJIsi
OTJIETTLHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmue ecTecTBEHHO-HAay4YHbIe MOHITHS: HAy4dHbIM (akT, TUIOTe3a, 3aKOH, TEOpUs, aHalu3, CHHTE3,
KiaccuuKanus, NepUOANIHOCTb, HAOIIOICHNE, YIKCIIEPUMEHT, MOJISTHPOBaHIE, U3MEPEHUE, MOJIENb, SBIICHUE,
MApHUKOBBIN P PEKT, TEXHOTIOTHsSI, MATEPHAIIBL.

®duznka: MaTepusi, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA,
ANEKTPUYECKUH 3apsili, TPOBOJIHUKH, MOTYPOBOIHUKU, AUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM,
arperaTHO€ COCTOSIHME BEIlleCTBa, TIa3, pacTBOP, PacTBOPUMOCTb, KpPUCTA/NIMYECKas pEHIETKa, CIUIABbI,
(u3MUYeCcKre BEIHMUNHBI, SAMHHUIIBI H3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IIAaHETHI, 3BE3/1bI, COHIIE.



buonorus: ¢gorocunres, npixaHue, Ouocdepa, 3KOCHCTEMA, MUHEPAIbHbIE YIOOPEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruppocdepa, MUHEpalbl, TOPHbIE MOPOJbI, IOJIE3HBIE HCKOIMAEMble, TOILIMBO,
BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS NNPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOI'O 00IEro 0Opa30BaHUs JOCTHTalOTCA B XOJ€
o0y4YeHHUs: XUMHUH B €IMHCTBE y4eOHON M BOCIHUTATEIbHON ACSITENLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMHU
POCCUICKMMH COLMOKYJIBTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, TNPHUHATBIMH B OOIIECTBE
MpaBUJIAMU 1 HOPMaMH MTOBEJICHHS M CIIOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHMS, CAMOPAa3BUTHSI 1 COLMAIIN3ALIUT
o0ydJaronmxcsi.

JIMYHOCTHBIE Pe3ybTaThl OTPAXKAIOT TOTOBHOCTH O0YYAIOUINXCSA PYKOBOACTBOBATHCS CUCTEMON O3UTHUBHBIX
LIEHHOCTHBIX OPUEHTALINM U PACILIMPEHUE OIIbITA IEATEIBHOCTH HAa €€ OCHOBE, B TOM YMCJIE B YaCTH:

1)maTpuoTH4YeCKOro BOCHMTAHUA:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HacleIulo,
MOHUMAHMUS 3HAYEHMs] XMMHUYECKOM HayKM B JKU3HM COBPEMEHHOro OOIIecTBa, CIIOCOOHOCTH BIAJIETh
JOCTOBEpHON MHpOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITUSX MHPOBOM M OTEUYECTBEHHON XHWMUH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HaHUSAX 00 yCTpoiicTBEe MUpa 1 00IIeCTBa;

2)rpaaaHCKOro BOCIUTAHMS:

MPE/ICTaBICHUSI O COLUANbHBIX HOPMax M NPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHWH B KOJIJICKTHUBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HOHM, Y4eOHO-HCCIeI0BATENbCKONW, TBOPUECKOW U
ApYTruX BUAAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOH IESTEIbHOCTH TPHU BHIIOJIHEHUHU
y4eOHBIX, TO3HABATENbHBIX 33/1a4, BHIOJHEHUN XUMUYECKUX 3KCIEPUMEHTOB, CO3JaHUM YUEOHBIX MPOEKTOB,
CTpeMJICHHsI K B3aHMOIIOHMMAHHMIO U B3aMMOIIOMOIIM B IMpoIlecce 3TOH y4eOHOU JesTeIbHOCTH, TOTOBHOCTH
OLICHHUBATh CBOE IMOBEACHHE U MOCTYNKH CBOMX TOBApPUIICH C MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHMsI MOCJIEICTBUM IIOCTYIKOB;

3)1IeHHOCTH HAYYHOTI'0 TO3HAHMS:

MHPOBO33PEHYECKHUE MTPEICTABICHUS O BELIECTBE U XMMHUECKON peaKkui, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAyKH U COCTABJISIONINE OCHOBY Ui MOHHUMAHHS CYIIHOCTH HAyYHOW KapTHHBI MUDA,
IIPEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBS3SX YEJIOBEKa C MPUPOTHOMN
CpENoii, O POJIM XUMHUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

M03HABATENIbHbIE MOTHUBBI, HAlpaBJICHHbIE HAa IOJYyYEHHUE HOBBIX 3HAHUM MO XMUMHH, HEOOXOAMMBIE IS
OOBsICHEHHSI HaOJI0laeMbIX TMPOIECCOB M SBICHUM, MO3HABATENbHON, MH(OOPMALMOHHOW M YHUTATEIhCKOM
KYJIbTYpBI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIILHON pabOThI C yUeOHBIMH TEKCTaMH, CIIPAaBOYHOMN JINTEPATYPOH,
JTOCTYITHBIMU TEXHHUYECKUMH CPEICTBAMU HH(POPMALMOHHBIX TEXHOIOTHIA;

HHTEpeC K OOYyUYEHUIO U MO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaM000pa30BaHMUIo,
MIPOEKTHOM U UCCIIEIOBATENBCKOMN IEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH U YPOBHS 00yUYeHUS
B JJalbHEUIIIEM;

4)dopMupoBaHus KyJIbTYpPbI 310POBbA:

OCO3HaHHE LIEHHOCTH KM3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3/10POBBIil
o0pa3 JKHM3HM, OCO3HAHUE TMIOCIEJACTBUN M HEMNPUATHE BPEIHBIX MPUBBIUEK (YNOTPeOJICHUS aJIKOTroJs,
HapKOTHKOB, KYPEHHUs1), HEOOXOIUMOCTH COOJIIOICHUS MPaBUJl 0€30MaCHOCTH MIPU 0OpaIeHUH C XUMUYECKUMU
BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5)TpyaoBOro BOCIUTAHMS:

HMHTEpEeC K MPAaKTHUECKOMY H3Y4YEHHIO MpodeccHii W Tpyda pa3IUyHOTO poja, YBaXKEHHE K TPYyAy U
pe3yabTaTaM TPYJOBOH JIEATENbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HaHUHU 10 XUMHH,
OCO3HAHHBIM BHIOOP HMHIUBUAYAIFHOW TPACKTOPHHM MPOAOIDKEHHS OOpa30BaHUS € YYETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPeOHOCTEH, yCIenrHoi
npodeccnoHaNbHOM NeATEeIbHOCTH U PAa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJalTHpPOBATHCS B
npodeccroHanbHOI cpee;

6)3K0J10rM4eCcKOro BOCIUTAHUSA:



HKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOLICHHE K MPHUPOJe KaK HCTOYHUKY JKM3HHM Ha 3emiie, OCHOBE €&
CYIIECTBOBaHMS, TIOHUMAaHUE IEHHOCTH 3/I0POBOT0 M 0€30MacHOr0 00pa3a KMU3HH, OTBETCTBEHHOE OTHOILICHHE K
COOCTBEHHOMY (DU3MYECKOMY U MCUXUYECKOMY 3/I0pOBbIO, OCO3HAHHWE LEHHOCTH COOJIOACHUS MpPaBUII
0€30macHOTO MOBENECHHS IPU paboTe C BEUIECTBAMH, a TAKXKE B CUTYalLUsIX, YTPOXKAIOMIUX 3OPOBBIO U KU3HH
IO,

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, MOJlydaeMble MPU W3yUYCHUH XMMUH, JUIS PELICHUS 3a7ad, CBSA3aHHBIX C
OKpY’Karollel NPUPOTHON Cpesioi, sl HOBBIIIEHHS YPOBHS SKOJIOTUYECKON KyJIbTYphl, OCO3HAHUS IN100ATBHOTO
XapakTepa 3KOJOTHYECKUX MPOOJeM M IMyTeW WX pEIIeHHUs MOCPEICTBOM METOJOB XUMHUH, SKOJIOTHYECKOTO
MBIIIUICHUS, YMEHHUSI pPyKOBOACTBOBATHCS UM B ITO3HABATEIHLHON, KOMMYHUKAaTUBHON M COIIMAIBHOMN MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe MmeranmpeIMETHBIX pPE3yJbTAaTOB BBLACISAIOT 3HAUUMbIE A (OPMHPOBAHUS MHUPOBO33PEHUS
oO1IeHayyHbIe TOHATHUS (3aKOH, TEOpUsl, TPUHIIUI, TUIIOTE3a, (AKT, CUCTEMA, MTPOILECC, SKCIIEPUMEHT U JPYyToe.),
KOTOPBIE HCTIOB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ITHX
npeaMeToB (OPMUPOBATH MPEACTABICHUE O LEJIOCTHON HAyYHOH KapTHHE MHpa, U YHUBEpCaJbHbIC yueOHBIE
neiicTBus (Mo3HaBaTeNbHbIE, KOMMYHHUKATUBHBIE, PETYJISITUBHBIE), KOTOphle 00ECHeuuBalOT (OPMHPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOM eI TeIbHOCTH.

Ilo3naBaTeIbHbIe YHHBeEPCAJIbHbIE YUeOHbIE TelcCTBUSA

Ba3zoBble Jornyeckue neicTBus:

YMEHHS HCIIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS IMPU OCBOCHHM 3HAHWI: PAaCKPHIBAaTh CMBICT
XMMUYECKUX MOHATUH (BBLACTATh MX XapaKTepHble MPHU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JPYyTUMH
MOHATHUSIMH ), UCTIOJIB30BATh MOHITHS ISl OOBSICHEHUS OTJENBHBIX (DAaKTOB M SBJICHUH, BEIOMPATH OCHOBAHUS U
KPUTEpUH U KJIACCH(UKAIMU XUMHUYECKHX BEIIECTB W XMMHUYCCKHX DPEaKIHi, yCTaHABIWBATh NMPHYHMHHO-
CIIC/ICTBEHHBIC CBSI3U MEXKAY OOBEKTaMH H3YYEHHs, CTPOUTH JIOTUYECKHE pacCyKACHUs (MHIYKTHBHBIC,
JIeTlyKTUBHBIE, IO aHAJIOTUH ), 1€1aTh BBIBOABI M 3aKIIOYCHHUS;

YMEHHE TPUMEHSTH B MPOLECCEe TMO3HAHUS TMOHATHS (IIPEIMETHBIE M METAalpeJIMETHBIE), CHMBOIUYECKUE
(3HaKOBBIE) MOJIEIIH, HCIIOJIb3YEMbIE B XUMHH, MPEOOPA30BBIBATH MIMPOKO MPUMEHSIEMbIC B XHMHUU MOJICITbHBIC
NPE/ICTaBICHNUS — XMMHUYECKHH 3HAK (CHMBOJI 3JIEMEHTa), XUMHYecKas (opMysia MU ypaBHEHHE XMMHUYECKON
peaKIMy — pH pelIeHNH Y4eOHO-TI03HABATENIbHBIX 3a]1a4, ¢ YYETOM 3THX MOJIEIbHBIX MPE/ICTaBICHUH BBISBIISATH
U XapaKTepu30BaTh CYIIECTBEHHBIC MPH3HAKH HU3yYaeMBIX OOBEKTOB — XMMHUYECKHX BEUIECTB M XUMHUYECKUX
peaKIuii, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, TIPUIUHHO-CIICJICTBEHHBIC CBSI3U M MPOTHBOPEUMS B H3y4aeMbIX
MPOLIECCAX U SIBICHHSIX.

ba3oBble HcciienoBare/bCKue 1eHCTBHA:

YMEHHE HCIOJb30BaTh IOCTABICHHBIE BOMPOCH B KAUeCTBE WHCTPYMEHTA MO3HAHUS, & TAaKXKE B KAaueCTBE
OCHOBBI JIJIs1 POPMUPOBAHUS TUTIOTE3BI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

NPUOOPETEHNE OMbITa MO IUIAHMPOBAHHIO, OPTaHH3AaLUU M IPOBEICHHUIO YYCHHYECKUX HSKCIEPHMEHTOB,
yMEHHE Ha0JII0JaTh 32 XOJ0M IPOLECcca, CAMOCTOSTENFHO MPOTHO3MPOBATh €r0 pe3yibTar, (OpMyIUPOBATH
000011IeHUS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUSA, COCTABIIATH OTUYET O MPOACTAaHHOM
pabore.

PatGora ¢ undopmaunmeii:

yMEHUE BBIOMpaTh, AHAIU3UPOBATh W HHTEPHPETHPOBATH HHPOPMALMIO DPA3IUYHBIX BHUIOB U (opMm
MPEJCTABICHHS, IOJy4aeMyl0 W3 Pa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJISIpHAS JHMTEpaTypa XHMHUYECKOTO
COJIepKaHus, CIpPaBOYHBIE MOCOOWs, pecypchl MHTepHETa), KPUTUYECKH OIEHHBATH IMPOTHBOPEUUBYIO H
HEJIOCTOBEPHYIO0 HH(POPMAIIHIO;

yYMEHHUE MPUMEHATh pa3IMYHble METO/IbI U 3aIIPOCHI IIPU MOUCKE U 0TOOPE MHPOPMALIMU U COOTBETCTBYIOLINX
JAHHBIX, HEOOXOAWMBIX JUIS BBINOJHEHHS Y4YeOHBIX M TIO3HABATEJIBHBIX 3a/lad OINpPEeNeNEHHOrO THIIA,
nproOpeTeHue OMbITa B 00JaCTH UCIIOIB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAZICHNE
KyJbTYpPOH aKTUBHOTO WCIIOJIB30BAHUS DA3IMYHBIX ITOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATH
ONTHMANBHYI0 (HOpMy TpeacTaBlIeHUs MH(DOpMANWMU M WUIIOCTPHPOBATh pelIaeMble 33Ja4d HECIOKHBIMU
CXeMaMH, AMarpaMMaMH, ApYyruMu popmamu rpaduku 1 UX KOMOMHAITUSMH;



YMEHHE HCIOJb30BaTh M AaHAJIM3HPOBATh B Ipolecce y4eOHOW M HCCIIeOBaTEeNIbCKON N1eATeIbHOCTH
MHGOPMALIMIO O BIMSHUU MPOMBIIIICHHOCTH, CEIbCKOTI0 X034HCTBA M TPAHCIIOPTa Ha COCTOSIHUE OKpY Karolen
IIPUPOJHOM CPEIBI.

KoMmyHukaTHBHBIC yHHBepcaabHbIe yYeOHbIe 1eCTBHUSA:

yMEHHMs 3a7jaBaTh BOMPOCHI (B Xoje Auainora W (WIM) AUCKYCCHM) MO CYHIECTBY OOCYKIaeMOil TeMbl,
(bopMyIMpOBATh CBOU NPEAJIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHUS NPEAJIOKEHHOH 3a/1auH;

YMEHMSI NPEACTABIIATH MOJIyYEHHBIE PE3yJIbTaThl I03HABATEIbHON NEATEIBHOCTH B YCTHBIX U IUCHbMEHHBIX
TEKCTAax; JIeNaTh MPE3EHTALNIO PE3YIbTATOB BHIIIOJIHEHUS! XUMUUECKOTO SKCIIEpUMEHTA (JTaOOpaTOPHOTO OIIBITA,
71a00paTopHOM pabOThI 1O UCCIIEJOBAHUIO CBOMCTB BELIECTB, YU€OHOT0 MPOEKTA);

YMEHUS y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOH IMO3HABATEIbHON U MCCIIEI0BATENbCKON
JESITeIbHOCTH NPU PELICHHH BO3HMKAIOIIUX MPOOJeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIJIACOBAHUS
no3unui (oOcyxaeHus, OOMEH MHEHHUSMH, «MO3TOBbIE HITYPMbI», KOOPAMHAIUS COBMECTHBIX [EHCTBUH,
ompe/ieJIeHue KPUTEPHUEB TI0 OIEHKE KaYeCTBA BBITIOJIHEHHON PabOThI U IpyTHe).

PeryasiTuBHble yHHBepcaJibHble yUeOHbIE 1eliCTBUS:

YMEHHE CAMOCTOSATEIBHO ONPENEINIATh LENH NEATENbHOCTH, INIAHUPOBATh, OCYILECTBIATh, KOHTPOJIUPOBATh U
IpU HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JIESTENBHOCTh, BHIOMpaTh Hambosee 3((EeKTUBHBIE CIIOCOOBI
pelieHrs y4yeOHbIX U IIO3HABaTEIbHBIX 3a7ad, CaMOCTOSITENbHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIM aITOPUTM JIEHCTBUM TPW BBITTOJIHECHUH 3aJaHUN C y4E€TOM TMOJIyYCHHUS HOBBIX 3HAaHUN 00
M3y4aeMbIX 00bEKTaX — BEIECTBAX U PEAKIMAX, OLIEHUBATh COOTBETCTBHE IOJIyUEHHOI'O pe3yJIbTaTa 3asiBIICHHON
LIEJIM, YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMble B YCIIOBUU 3aJaHUM.

HNPEIAMETHBIE PE3YJIBTATHI

B cocraBe npeaMeTHBIX pe3yJbTaTOB 110 OCBOCHUIO 0053aTEILHOTO COJAEPKaHMsl, YCTAHOBICHHOTO JTaHHOM
¢benepanbHOi paboueil MporpamMMol, BBIIENAIOT: OCBOCHHBIE OOYYaIOLIMMMCA HAaydHble 3HAHMSA, YMEHHS U
crnocoO0bl JeicTBUH, cienupuueckue i MPeIMEeTHON 001acTu « XUMHUs», BUIBI 1€STEIBHOCTH IO MOTYUYCHHIO
HOBOT'O 3HAaHMs, €r0 HMHTEPIpEeTaluH, MPeoOpa3oBaHUIO M NPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX M HOBBIX
CUTYaLUsX.

K xoHmy oOydyeHus B 8 Kiacce mIpeIMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh
c(OPMHPOBAHHOCTh Y 00YUAIOIINUXCS YMEHUH:

O pPacKpbIBaTh CMbBICII OCHOBHBIX XUMUYECKUX NOHATHN: aTOM, MOJIEKYJIA, XMMUYECKHH DJIEMEHT, TPOCTOE
BEIIECTBO, CJIO)KHOE BEILIECTBO, CMECH (OHOPOAHASI U HEOJHOPOIHAS ), BAJIECHTHOCTh, OTHOCUTENIbHASL AaTOMHAs U
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBasi 10J1s1 XUMHUYECKOT0 2JIEMEHTA B
COCJMHEHUH, MOJIApHBIA OO0BEM, OKCHA, KHCIOTa, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTb, CTEHCHb
OKMCJICHHs, XMMHMYECKasl peaklus, Kiaccu(UKauus peakluil: peakluu COEAMHEHUS, PEaKLUU Pa3JIoKEHUs,
peakIy 3aMEeLIeHUs, PeaKIui 0OMeHa, 3K30- U YHA0TEPMHUECKUE PEAKLUH, TeII0BOH 3 ekt peakiuu, s1po
aToMa, JJIEKTPOHHBIM CJIOM aroma, aToMHas OpOWTalb, pajuyC aroMa, XUMHUYECKas CBS3b, MOJISIpHAs U
HeMnoJisipHasi KOBaJIGHTHasl CBSI3b, MOHHAs CBS3b, WOH, KATHOH, aHWOH, PacTBOp, MaccoBas JI0Ji1 BEIIECTBa
(mpolieHTHAasE KOHLIEHTPALKs) B PaCTBOPE;

O WJUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMWMYECKHX IOHATHNA W IPUMEHATH JTU IOHATHA IIPH
OIMCAaHNU BEUIECTB U UX NPEBPAILECHUN;

O UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIsl COCTaBJICHHsI (POPMYJI BELLIECTB U YPABHEHUI XMMHUYECKHX
peaKLuii;

O OIpeNieNIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEIMHEHMSX, CTENEHb OKUCIIEHUS
9JIEMEHTOB B OMHApHBIX COCIUHEHUSX, MPUHAJICKHOCTh BEUIECTB K ONPEeNEHHOMY KIIACCy COEIMHEHUH 1o
dbopmynaM, BUJ XUMUYECKOH CBSI3U (KOBAJIEHTHAS M HIOHHAs) B HEOPTaHMUYECKUX COCAMHEHUSX;

[ packpbiBaTth cMbIci Ilepuonnueckoro 3axona /[[. M. MenneneeBa: NeMOHCTpUPOBATh IIOHUMAHHE
IIEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX JJIEMEHTOB OT UX I0JIOKEHUS B Ilepuonnueckoii cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEILECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIDHOTO YYEHHs, 3aKOHa
ABorajpo;



O OIMCHIBATH U XapaKTEepPH30BaTh TabMUuHyI0 hopmy Ileprnoaudeckoit cuCTeMbl XUMUYECKUX AJIEMEHTOB:
pasnuyath NOHATHS «rJ1aBHas noarpynna (A-rpynna)» u «nodounas noarpymnmna (b-rpynna)y», manble u 6omb1ne
IIEPUOJIbl, COOTHOCUTb 00O3HAYEHMs, KOTOpble UMerTcs B Tabmuue «lleproauueckas cucteMa XMMHUYECKHX
anemenToB J[. . MenzeneeBa» ¢ UMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHMYECKHX 3JIEMEHTOB
(coctaB u 3apan sipa, o0lIee YUCIIO JICKTPOHOB U PACIIPEICIIEHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

0 KJaccu(UIMpPOBaTh XMMHUYECKHE 3JI€MEHThl, HEOPraHMYECKHE BEILeCTBa, XMMUYECKHE peakuuu (1o
YHCIY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKLIUHU BEIIECTB, MO TEINIOBOMY 3P DEKTY);

O XapakTepu3oBaTh (ONHMCHIBaTh) OOLIME XMMUYECKHE CBOHCTBA BEILECTB pPAa3JIMYHBIX KIJIACCOB,
MOATBEP>K/1asl ONMCAHNE IPUMEPAMH MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIN;

O MIPOTrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa, BO3MO>KHOCTH
MIPOTEKAaHNs XUMHUECKUX MPEBPAIIECHU B PA3IMYHBIX YCIOBHSIX;

0 BBIUHCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOI'0 JIEMEHTA 10 (popMysie COeAMHEHNS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHHUIO XMMHUYECKON peakluH;

O MPUMEHITh OCHOBHBIE ONEpAllMU MBICIUTEIbHON NEATEIbHOCTH — aHajJu3 M CUHTE3, CpaBHEHHE,
0000111eH1Ee, CUCTEMATU3ALIUIO, KIIACCU()UKALIUIO, BBISIBIIEHUE IPUYMHHO--CIIEACTBEHHBIX CBSI3€H — 17151 U3y4EHUs
CBOWCTB BEIIECTB M XUMHUECKUX pPEAKIMH, €CTeCTBEHHO-HAayuHbleé METOAbl TO3HAaHUS — HaOIro/eHue,
U3MEpPEHUE, MOAEIMPOBAHNE, SKCIIEPUMEHT (PEaJIbHBII U MBICIIEHHBIN);

O CJIeZIoBaTh MPaBUJIaM I0JIb30BAaHHU XUMHUYECKOH MOCy 101 U 1a00paTOPHBIM 000PYJOBAHUEM, & TAKKE
npaBujaM OOpalIeHHs C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH IO BBITIOJIHEHHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB IO TOJYYCHHI0O M COOMpaHHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA W KHUCIOPOJA),
IIPUTOTOBJICHUIO PAcTBOPOB C ONpEAENEHHON MaccoBOM J10Jiell pacTBOPEHHOrO BELIECTBA, IUIAHUPOBATH MU
[IPOBOAUTh XMMHMUYECKHUE OSKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB WLIEJIOYEH M KHUCIOT C IIOMOIIBIO
MH/IUKATOPOB (JTakMyC, (heHonpTanenH, METUIIOPAHXK U JPYTHUE).

K xonmy oOyuenuss B 9 kJiacce mpeIMETHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE JOJIKHBI OTPa’KaTh
c(hOpPMHUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUMN:

O PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHUN: XUMUYECKUH AJIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTUOH, aHUOH, NPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb, JIEKTPOOTPULATENBHOCTh, CTENEHb
OKHCJICHUS, XMMHUYECKasi peaklusi, XHMUYecKasi CBA3b, TEIUIOBOWH 3(h(eKT peakiuu, MOJb, MOJSIPHBIA 00BEM,
pacTBOp, SICKTPOJIUTHI, HEIIEKTPOJIUTHI, SJICKTPOTUTHUYECKAs TUCCOIMALMSA, PEaKIMH HOHHOTO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBecHe, oOOpaThuMble U  HeoOpaTHMble peaKlIMH, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIMH, OKHCIUTEIb, BOCCTAHOBUTEIb, OKHCIEHHUE M BOCCTAHOBJIEHHE, AJUIOTPOINS,
aM(pOTEepHOCTh, XUMHUYECKas CBA3b (KOBaJECHTHAas, HMOHHAsA, MeTaJuIM4yecKas), KpHUCTaJIMueckas peleTka,
KOppO3Hsl METAJJIOB, CIUIaBbI, CKOPOCTh XMMHUYECKON pEeaklMy, IPEAeiIbHO JoImycTuMas KoHueHtpauusa ITJK
BEIECTBA;

O WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX IMOHATUH M NPUMEHATh ITH IMOHATUS IpPU
OIMMCAaHWU BEUIECTB U UX MPEBpAILlCHUH;

O UCTIOJIB30BaTh XUMHUECKYIO CUMBOJIMKY JJISl COCTAaBIICHHS (HOPMYJT BEIIECTB M YPABHEHUI XUMHYECKIX
pEeaKHnii;

O OTIpEEIATh BAJIEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B COCUHEHMSIX Pa3INYHOIO
COCTaBa, NMPHHAUIEKHOCTh BELIECTB K ONpPENeNEHHOMY KJIAacCy COSAMHEHHH 1Mo (opMysaM, BUJ XUMHUYECKOM
CBSI3U (KOBaJEHTHAas, HOHHAs, METAIJIMUECKasi) B HEOPTaHUUECKUX COCTUHEHHUSX, 3apsi/i HOHA M0 XUMHUYECKOM
¢bopmyIe, xapakTep Cpezibl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX COSIMHEHHUN, TUl KPUCTATUINYECKOM PeIIETKH
KOHKPETHOTO BEILIECTBA;

[ packpbiBath cMbic Ilepuonnueckoro 3akona J[. 1. Menneneesa u 1eMOHCTPUPOBATH €I0 IOHUMAHHUE:
ONUCHIBATh W XapakTepus3oBaTh TalOiIMuHyro (opmy Ilepuonnyeckoil CUCTEMBI XUMHUYECKHX 3JIEMEHTOB:
pasnuyaTh MOHATHUS «TJ1aBHas noArpymnmna (A-rpymmna)» u «nodounas noarpynna (b-rpymnmna)y, manbeie u 60ibIIme
NEpUOJIbl, COOTHOCHUTH OOO3HAYEHHUs, KOTOpble MMEIOTCS B MEPUOJMYECKON Talnuie, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XUMUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l siipa, 00IIee YNUCIIO SJIEKTPOHOB



W pacmpe/esieHne WX IO JJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
AJIEMEHTOB U X COEIMHEHHUH B IIpe/ieiax MajbIX MEPUOIOB U TNIaBHBIX MOATPYIII C YY4ETOM CTPOCHUS UX aTOMOB;

O KJ1accu(UIUpPOBaTh XMMHUECKHE 3JIEMEHThI, HEOPTaHWYECKUE BEIIECTBA, XUMHUYECKHE peakuuu (1o
YHUCIly U COCTaBy YYacTBYIOIIUX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3G (}EKTy, M0 M3MEHEHHIO CTereHei
OKHCJIEHUSI XMMUUYECKUX JIEMEHTOB);

0 XapaKTepu30BaTh (OMUCHIBATh) OOIIME U cielU(PHUEeCKre XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX
BELIECTB, IOATBEPXK/Aas ONHMCAHHWE NPUMEpPAaMHM MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIU;

O COCTaBJISITh YPABHEHUS AIIEKTPOJUTUYECKOW IUCCOLMALMU KUCIOT, IIEJI0YEH M COJIEeH, IOJIHbIE U
COKpalIEHHbIEC YPAaBHEHUS peaKluii HOHHOTO 0OMEHa, ypaBHEHUs peaKkuil, MOATBEPKAAOIINX CYIIECTBOBAaHHUE
TEeHETUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

O pPacKpbIBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKUUN IOCPEICTBOM COCTaBICHUS
ANIEKTPOHHOTO OallaHCca STUX PeaKIIni;

O MIPOTrHO3UPOBATh CBOICTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOEHHS, BO3MOXKHOCTH MPOTEKAHHS
XUMHUYECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUSIX;

0 BBIUHCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO Macchl BEIIECTB, MAacCOBYIO JOJIIO
XMMHYECKOI0 3JIeMeHTa 0 (opMyJie COeIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B paCTBOPE, IPOBOIUTH Pacu&Thl
110 YPAaBHEHHUIO XUMUYECKON peaKkuy;

O co0uro1aTh MpaBUila MOJIb30BAHUS XUMHUUECKOM MOCy10i U 1a00paTOpHBIM 000pyIOBaHHUEM, A TAKKe
npaBuia OOpalieHHss C BEHIECTBAMH B COOTBETCTBHHM C MHCTPYKIHMSMH IO BBIMOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKHX OIBITOB IO MOJIYYEHHUIO U COOUPaHHIO Ta3000pa3HbIX BEUIECTB (AMMHUAKa U YTJIEKUCIIOTO rasa);

O IPOBOJNTH PEAKIUH, MMOATBEPKAAIONINE KAUECTBEHHBIN COCTaB Pa3/IMYHBIX BEIECTB: PACIIO3HABATH
OTBITHBIM MYTEM XJIOPHUI-, OpOMUA-, UOAUI-, KapOoHaT-, docdaT-, cCUIUKaT-, Ccyabdar-, TUAPOKCUI-UOHBI,
KaTUOHBl aMMOHHUSI M MOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIME B BOAHBIX PAacTBOPAaX HEOPTraHMUYECKHX
BEIIECTB;

0 NPUMEHATh OCHOBHBIE OIEpAIllMM MBICIUTEIbHON NEATEIbHOCTH — aHajlu3 M CUHTE3, CpaBHEHUE,
0000111eHIe, CUCTEMATH3aIIMIO, BBISIBIICHHE TPUYMHHO-CIICICTBEHHBIX CBS3€H — /JIs1 U3YUCHHUsI CBOWCTB BEILIECTB
Y XUMUYECKHX PEAKINH, ECTECTBEHHO-HAYYHBIE METO/IbI IIO3HAHMS — HAOJI0JICHNUE, U3MEPEHUE, MOACTUPOBAHNE,
AKCTIICPUMEHT (PEabHBIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
Ne KosunuyecTBoyacon DJIeKTPOHHbIE
n | HaummeHoBaHuepa3aea0B U (undgposBbie)
KonTpoubsn IIpakTHyeck
/| TeMIporpamMmslI Bcero o0pa3oBaTenbHbIEpEC
ble padoThI ue padoTbl
n ypchI
Pa3nes 1.1lepBoHayanbHbIeXMMHYECCKHETTOHATHS
Xumusi — BakHas 00J1acTh
bu6nuoreka [JOK
I. €CTECTBO3HAHHUS U
. 5 2 https://m.edsoo.ru/7f418
1 MPaKTUYECKOU 176
JIeATENBHOCTH YEI0BEKa o
b K
L Bemwectsa u noanoreka 11O
15 1 https://m.edsoo.ru/7f418
2 XUMUYECKHUEPEAKIINU
3¢
Hroronopaszneny 20

Pa3pnen 2.BaxxHeiiine npeacraBu

TECJIN HEOPraHU4€CKUX BEUIECTB

bu6nuoreka [JOK
2. Bo3zayx. Kucnopog.
6 1 https://m.edsoo.ru/7f418
1 [Tousatre 00 okcumax
37c
2. Bonopon.Ilonsitue o bubmmorexa LOK
8 1 https://m.edsoo.ru/7f418
2 KHCJIOTaX U COJIAX
37c
2. Bopna. PactBopsl. [lonsiTue Bubmaotexa LIOK
5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHHUAX
37¢
bu6mmorexa [IOK
2. OCHOBHBICKJIACCHIHEOPTaHUY
. 11 1 1 https://m.edsoo.ru/7f418
4 €CKUXCOETUHEHNHN

37c




Hroronopazneny

30

Paspnen 3.11epnonnueckuii 3axkoH u [lepuoguyeckasi cucreMa xXumuueckux 3jaementon /1. U.

MenaeneeBa. CTpoeHne aToMOB. XUMHUYecKas CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE pe€aKkuuu

[Tepuoanueckuii 3aKOH U
3 [Tepnonnueckas cucrema bubnuorexa [HOK
1' XHMHYECKHX dJIeMEHTOB /I, 7 https://m.edsoo.ru/7f418
1. Mennene-esa. 37¢
Crpoenuearoma
XuMHYECKas CBA3b.
Bbubnuoreka [JOK
3. OKucauTenbHO-
8 https://m.edsoo.ru/7f418
2 BOCCTAHOBUTEIILHBIE e
peakuuu
bu6mmorexa [IOK
Hroronopaszneny 15 https://m.edsoo.ru/7f418
3¢
bu6mmoreka [IOK
PesepBHOEBpEeMst 3 https://m.edsoo.ru/7f418
3¢
OBIIEE KOJIMYECTBO 68
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9 KJIACC

Ne Kosaun4yecTBouyacon JJIeKTPOHHbIE
n | HaummeHoBaHuepa3aea0B U (ungposbie)
KonTpousn IIpakTH4yeck
/ TEMIIPOrPpaMMBI Bcero oOpa3oBaTe/ibHbIEpec
blepadoThI nepadoThl
n ypChI
Paznen 1.BeniecTBO U XUMHYECKHUE PeaKIIUU
| [ToBTOpeHue u yriyoneHue bubnnorexa [JOK
1' 3HaHUI OCHOBHBIX Pa3/IeJIOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 Kiiacca 636
Bbubnuoreka [JOK
1. OCHOBHBIE3aKOHOMEPHOCTUX
. 4 https://m.edsoo.ru/7f41a
2 MMHYECKUXPEAKIINMA
636
1 DneKTpoNIuTUYECcKast bubnuorexa [JOK
3' puccoumranus. XuMAYECKUe 8 1 1 https://m.edsoo.ru/7f41a
peakuy B pacTBOpax 636
Hroronopazneny 17
Pa3znen 2.HemeTa/u1bl M UX COEIMHEHUS
) OO6mrast XxapakTepucTHUKa bubmuoreka [JOK
1' XAMUYECKHX IIEMEHTOB 4 1 https://m.edsoo.ru/7f41a
VIIA-rpymmsl. ['anorenst 636
OOm1ast XxapaKTepUCTHKA
bu6nuoreka [JOK
2. XUMUYECKUX IJIEMEHTOB
6 https://m.edsoo.ru/7f41a
2 VIA-rpynmel. Cepa u 636
e€coeIMHEHUS _
2. OO6mrast XxapaKTepucTHKA bubnmorera [TOK
7 1 https://m.edsoo.ru/7f41a
3 XUMUYECKUX HJIEMEHTOB

636




VA-rpynnsl. A3ot, pocdop
U UX COCIMHCHHS

OOm1ast xapaKTepUCTHKA

bu6mmoreka [IOK
2. XUMHYECKHX DJIIEMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepon u 636
KPEMHUI U UX COCTUHEHUS T
Hroromnopasneny 25

Pa3zgen 3.MeTa/iIbl M MX COeAUHEHUS

3 bu6nuoreka [JOK
| ’ OOGIMECBOICTBAMETAIIIOB 4 https://m.edsoo.ru/7f41a
636
. bu6nmoreka [IOK
3. Baxueiimie MeTaisl 1 UX
16 https://m.edsoo.ru/7f41a
2 COEIMHEHN
636
Hroronopazneny 20
Pa3znen 4. Xumusi u okpyxaonas cpeaa
bu6mmoreka [IOK
4. BemecTBa 1 Marepuansl B
3 https://m.edsoo.ru/7f41a
1 JKA3HU YeJIOBEKa
636
Hroronopazneny 3
bu6mmorexa [IOK
PezepBHOEBpems 3 https://m.edsoo.ru/7f41a
636
OBUIEE KOJIMYECTBO 68
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

Jdara nzydyenus

N Koum
n/ Tema ypoka —
o 093¢0 IIo DaKkTHYECK
Becer | oY "
0
[Ipeamet xumun. Poias XUMUH B )KU3HU YeOBeKa. Tena u BemecTa 1 05.09
2 ITonsaTue o MeToax MO3HAHUS B XUMUU 1 07.09
3 [IpakTuueckas padora Ne 1 «IIpaBuna paGoTsl B 1abopaTOpUH U MPUEMBI OOpAILIEHUS C | 12.09
J1a00paTOPHBIM 000PYI0BAHUEM ’
4 Yucrtsle BemecTBa U cMecu. CrocoObl pa3zienenus cMecei 1 14.09
5 [TpakTrueckas padota Ne 2 «Paznenenue cmeceit (Ha mpuMepe OYUCTKH TIOBAPSHHOW COJIH)» 1 19.09
6 ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) XUMUYECKUX 3JIEMEHTOB 1 21.09
7 CraproBasi TuarHoCTHKa 1 26.09
8 IIpocTeie 1 COXKHBIE BEIIECTBA 1 28.09
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 03.10
10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUECKast popmyna. BaneHTHOCTh aTOMOB | 05.10
XUMHUYECKHUX DJIEMEHTOB
11 OTtHocuTenbHas aToMHast Macca. OTHOCUTENIBHAs MOJIEKYJISIpHAs Macca 1 10.10
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B COEINHEHNHT 1 12.10
13 KonnuecTBo BemecTBa. Monb. MossipHas macca 1 17.10
14 OU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKask peaKius 1 19.10
15 IIpu3Haky U yciioBUs NPOTEKAHUS XUMUYECKUX PEaKLIUN 1 24.10
16 3aKOH COXpaHEHHMS MacChl BEIIECTB. XUMUYECKUE YPABHEHUS 1 26.10




17 Brruncnenus koamdecTBa, MacChl BEIIECTBA 110 YPABHEHUAM XUMUYECKUX PEAKIUN 1 07.11
18 Knaccugukarus XuMiHuecKkux peakiuuii (coelmHeHNs, pa3IokKeHHs, 3aMelleH s, 0OMeHa) 1 09.11
19 M. B. JlomoHOCOB — yu€HBIH-dHITUKIIOTIEAUCT. O000IIEeHNEe U CHCTeMAaTH3aIus SHAHU I 1 14.11
20 Konrponsnas padora Nel o teme «BeriecTBa 1 XUMUYECKHE PEAKIIAN 1 16.11
21 Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucinopon — aneMeHT u mpocTtoe BemecTBo. O30H 1 21.11
2 dusnueckue U XMMUYECKHE CBOMCTBA KHCIOpoa (peakluu OKucieHus, ropeane). [lonsarue 06 1 2311
OKCHJIax
23 CriocoObI OTydeHHsT KUCIIOpo/ia B TabOpaTOpuu U MPOMBIIIIICHHOCTH. [IpuMeHenune kucmopoaa 1 28.11
4 TemnoBoit 3¢ ekt XUMUIECKOH peakuy, TOHATHE O TEPMOXUMHUYECKOM YpaBHEHHH, K30- U | 30.11
SHAOTEPMUYECKUX PEAKLIUAX
25 Tomnuo (He(Th, yrojib U MeTaH). 3arpsi3HeHHE BO3/yXa, CIIOCOOBI €0 Mpel0TBpaIleHuUs 1 05.12
%6 [TpakTrueckas padota Ne 3 o reme «Ilomyduenue u coOnpanue KUCIOpoOa, H3yIeHHE €TO0 | 07.12
CBOMCTB»
27 Bonopoa — anemeHT u npocroe BeuecTBo. Haxoxnenue B npupoae 1 12.12
28 du3nYecKre U XMMUYeCKue CBoicTBa Bojiopoaa. [Ipumenenne Bogopoaa 1 14.12
29 ITonsiTHE O KMCIOTAX U COJIAX 1 19.12
30 Crioco0pl TToJTydeHHs BOAOPO/Ia B TaOOpaTOPHUH | 21.12
31 [TpakTudeckas padora Ne 4 o reme «llomyuenue u cobupanue BoJopoia, H3yUdeHUE ero | 26.12
CBOMCTB»
32 MossipHblil 00bEM ra30B. 3aKOH ABOTaapo 1 28.12
1 Boruncnenus o6b€Ma, KOIMUecTBa BEIIECTBA ra3a Mo €ro U3BECTHOMY KOJIMUYECTBY BEILIECTBA WU | 09.01
00BEMY ’
34 Brruncnenust 00bEMOB ra3oB M0 ypaBHEHHIO PEaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX OTHOLICHUN 1 11.01
ra3os
35 dusnueckie 1 XUMHUUECKHUE CBOUCTBA BOIBI 1 16.01
36 CocraB ocHoBanuil. [lonsitue 00 nHIUKAaTOpax 1 18.01




Bona KaK paCTBOPUTCIIb. HaCLIHleHHI)Ie N HCHACBIIICHHBIC paCTBOPLI. MaccoBas J0JI BEIIECTBA

37 1 23.01
B pacTBoOpe
38 [TpakTuyeckas padora Ne 5 o Teme «IIpuroToBieHne pacTBOPOB C ONpEAeNEHHON MacCOBOM | 75.01
J0JIEN paCTBOPEHHOTO BEILIECTBAY
39 Kontponbnas padota Ne2 o teme «Kucnopoa. Bogopoa. Boga» 1 30.01
40 Oxcuppl: cocTaB, KiacCUpUKAIMsI, HOMEHKIIATypa 1 01.02
41 [TonydyeHre U XUMHUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIIOB | 06.02
42 OcHoBaHMsI: COCTaB, KIIacCU(PHUKAIHSI, HOMEHKIATypa 1 08.02
43 ITonyuyeHnue u XMMUYECKUE CBOMCTBA OCHOBAaHUM 1 13.02
44 Kucnotsr: cocras, kinaccuduxaiusi, HOMEHKIATypa 1 15.02
45 ITonyyeHue U XMMUYECKUE CBOMCTBA KUCIIOT 1 20.02
46 Conu (cpennue): HOMEHKIIATypa, CIOCOOBI MOTYyUYeHUs, XAMUYECKUE CBOWCTBA 1 22.02
47 [TpakTuyeckas pabora Ne 6. Pemienue skcriepuMeHTaIbHBIX 337a4 10 TeMe «OCHOBHBIE KJIACChI | 2700
HEOPraHMUYECKUX COCIUHEHMID
48 ['enernueckas cBsi3b MEXK]y KJIacCaMU HEOPraHUYECKUX COCTMHEHUI 1 29.02
49 Oo6o0uieHne 1 cucTeMaTu3ays 3HaHU| 1 05.03
50 Kontponbras padota Ne3 o teme "OCHOBHBIE KJIAaCChl HEOPTAHMUECKUX COSAMHEHUN" | 07.03
51 [TepBble MOMBITKH KJIACCH(PHUKAIINN XUMUYECKUX IeMEHTOB. [IoHsATHE 0 TpymIax CXOaHbIX | 12.03
AJIEMEHTOB
52 Ilepuoanueckuii 3axoH u Ilepuoauueckas cuctema xumudeckux nemenToB . . Menneneesa 1 14.03
53 Ileproapl, TpynIbl, MOATPYIIIEI 1 19.03
54 Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTormbl 1 21.03
55 CtpoeHue 31eKTPOHHBIX 000JI0YeK aTOMOB ieMeHTOB Ileproauueckoii cucremsr . 1. 1 02.04
Menpeneena '
56 XapakTeprucTuka XMMHUECKOT0 3JIEMEHTA I10 ero nojioxeHuto B [lepuoanueckoii cucreme /1. . 1 04.04

MenneneeBa




3nauenue Ilepuoanueckoro 3akoHa /s pa3BUTHsI HayKu U nipakTtuku. . . MenneneeB —

57 . 1 09.04
y4€HBIi, ejaror U rpa)xaaHuH
58 DNEeKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKHUX AJIEMEHTOB 1 11.04
59 Nonnas xumudeckas CBs3b 1 16.04
60 KoBasieHTHas nonspHas XMMUYECKas CBA3b 1 18.04
61 KoBaneHntHas HenomnsipHas XUMUYECKas CBSI3b 1 23.04
62 CrerneHb OKUCICHUS 1 25.04
63 OKUCIUTENHbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUU 1 07.05
64 OKuCIUTENU U BOCCTAHOBUTEIH 1 14.05
65 [TpomexyTtounas arrectanusa. Kontponbnas pabota 1 16.05
66 PezepHbIil ypok. O000IIEHNE 1 CUCTEMAaTH3AIHsI 3HAHU I 1 21.05
67 PezepBHblil ypok. O0001IeHNE U CUCTEMaTH3aLMsI 3HAHUH 1 23.05
68 PesepBHblil ypok. O60011eHNE U CUCTEMATHU3alHsl 3SHAHUH 1 28.05
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

Jdara nzyyenus
Ne KoanuecrBo
. Tema ypoka YACOB BCEro IIo DaKTHYECK
IJIAHY U

1 ITepuoanueckuit 3akoH. [lepuoanueckas cucteMa XMMUYECKUX 3JIeMeHTOB []. 1. 1 05.09
Menneneesa ’
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XMMUYECKUX DJIEMEHTOB MEPBBIX TPEX NEPUOIOB 1 07.09
Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1 12.09
Bupl XuMu4eckoi CBSA3U U TUIbI KPUCTAIUIMYECKUX PEIIETOK 1 14.09

5 KonTponbnas padora Nel no teme «IloBTOopeHue u yriy6ieHrne 3HaHUH OCHOBHBIX | 19.09
pa3aenoB Kypca 8 Kiaccay )

6 Knaccudukanus XuMUuecKux peakiuii o pa3IuuHbIM IPU3HAKaM 1 21.09

7 [TonsiTve o ckopocT XMMHUYECKOH peakiuu. [IoHsATHE 0 TOMOT€HHBIX U T€TePOTreHHBIX I 26.09
peaKkusax

2 ITonsaTre 0 xXuMH4eCKOM paBHOBeCUH. DAKTOPBHI, BIMSIOIME HA CKOPOCTh XUMUYECKON 1 73.09
peaKkLuu U MOJI0KEHHNE XUMUYECKOIO PAaBHOBECHS

9 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 1 03.10

10 Teopus anexTpoauTrueckoi aucconuanuy. CUIbHBIE U Cl1a0ble AIEKTPOJIUTHI 1 05.10

11 HoHHbIE ypaBHEHMS peakuui 1 10.10

12 XHUMHUYECKUE CBOMCTBA KUCJIOT M1 OCHOBAHHI B CBETE MIPEICTABICHHUI 00 1 12.10
3JEKTPOJIUTUYECKON JUCCOLMALIIHT

13 XUMHUECKUE CBOMCTBA COJICH B CBETE MPEICTABICHH 00 3NIEKTPOIUTHUECKOM 1 17.10
JCCOLMALUU

14 [Tonsatue o rusponnse conen 1 19.10

15 O06o01IeHre U cucTeMaTH3alus 3HAaHUN 1 24.10

16 [TpakTuueckas pabota Ne 1. «Pemienne skcriepruMeHTaNIbHbBIX 3a/1a4» 1 26.10




Kontponbnas padota No2 o teme «DIEKTPOTUTHIECKAs JUCCOIHAINS. XUMUYECKHE

17 07.11
peaKIu B paCTBOPAX»
18 OO1m1ast XxapakTepUCTHKA raJIOreHOB. XMMHUYECKUE CBOMCTBA Ha MIPUMEpE XJIopa 09.11
19 XnopoBogopoa. ComsiHasi KUCIIOTa, XAMUYECKHE CBOMCTBA, MOJy4YeHUE, TPUMEHEHUE 14.11
20 [IpaxTuyeckas padora Ne 2 o teme «lloxydeHne consIHOM KUCIOTHI, H3yYeHHE € 16.11
CBOMCTB»
)1 Brruncnenust no ypaBHEHHUSIM XUMHUYECKUX PEAKLIMi, €CJIM OJIMH U3 PEareHTOB JaH B 2111
U30bITKE .
22 OO61as xapakTepucThKa 371eMeHTOB VIA-rpymnbt 23.11
” AnnorponHsle Moaudukanuu cepsl. HaxoxaeHnue cepbl 1 €€ coelMHEHU B TIPUPOJIE. 78 11
XUMHUYECKHE CBOMCTBA CEPBI '
24 CepoBopaopo, cTpoeHne, (hu3ndecKkue U XUMUIECKUE CBOWCTBA 30.11
25 Oxcupl cepol. CepHast KHCTIO0Ta, (pU3MYECKUE U XUMUYECKHUE CBOWCTBA, TPUMEHEHHE 05.12
26 XUMUYECKUE pPeaklui, JIeKaIIle B OCHOBE MMPOMBIIIJIEHHOTO CIIOCO0a MOIy4YeHHs CepHON 07.12
KHCJIOThL. XUMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpeibl COEAMHEHUSIMU CEPBI ’
27 Brruncnenne MaccoBOM 10IM BBIXOAA MPOAYKTA PEAKIUU 12.12
)3 OO1m1ast XxapakTepUCTHKA 3J1€MEHTOB VA-rpynmnsl. A30T, paclipoCTpaHEHHUE B IIPUPO/IE, 14.12
¢u3nyeckre 1 XUMHUYECKUE CBOICTBA '
29 AmMMuak, ero Gpu3ndecKue 1 XMMUIECKHUE CBOMCTBA, MTOTyYEeHUE U IPUMEHEHUE 19.12
30 [Ipaxtuyeckas padora Ne 3 mo teme «llonydyeHne aMMuaka, U3y4eHUE €ro CBOMCTBY 21.12
31 A3oTHas KuCJ0Ta, €€ (GU3NIECKHNe U XMMHUYECKHE CBONCTBA 26.12
39 Hcnons3oBanre HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIbHBIX YJIOOPEHUN. 78,12
XUMHYECKOE 3arpsi3HEHUE OKPY KaOIEH Cpeibl COEIMHEHUSIMU a30Ta '
1 ®ochop. Oxeun bocdopa (V) u pochopnas kucnora, GpuzndecKue U XUMUIECKUE 09.01
CBOIICTBa, MOJIy4EHHE
34 Hcnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX YIO0OpEHUN. 3arpsi3HEHUE TPUPOTHON 11.01

cpenbl hocharamu




35 VYrnepon, pacnpocTpaneHue B mpupoie, GU3ndecKue 1 XUMHIECKUE CBOMCTBA 1 16.01
36 Oxcupsl yraepoaa, ux pusndeckre u XUMHUECKHUe CBOMCTBA. DKOIOTUYECKUE TPOOIEMBI, 1 18.01
CBsI3aHHbIE C OKcuaoM yraepoaa (IV) '
37 VYronbpHas KUCIOTa U €€ Coun 1 23.01
18 [Ipaxtuyeckas padora Ne 4 mo teme "Ilonydenue yrnekucnoro raza. KauecrBennas | 75.01
peakus Ha KapOoHaT-HOH" '
39 [TepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COeIMHEHUSAX yriepoaa 1 30.01
40 Kpemuuii u ero coenvnenus 1 01.02
41 IIpakTuueckas padota Ne 5. Perenue skcriepuMeHTaIbHBIX 33]1a4 10 TeMe «Bakneiimue 1 06.02
HEMETaJUIbl U UX COCIUHEHUS»
42 Kontponbhas pabota Ne3 no teme «BaxHeillne HeMeTauIbl M UX COSTUHEHUSD 1 08.02
13 OO01mas xapakTepucTHKa XUMUIECKUX HIIEMEHTOB — METaJUIOB. MeTayuinyecKkas CBs3b U 1 13.02
METAJUINYECKask KpUCTAIUIMYECKas pel€Tka. Pu3nyeckue CBOMCTBAa METAILIOB '
44 XUMHUYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMUUYECKUI Pl HANPSHKEHUH METAIIIIOB 1 15.02
45 O6urme ciocoObl momyueHus MeTayuioB. CriiaBel. BeraucneHus mo ypaBHEHHSIM | 20.02
XUMUYECKHUX PEaKIU, €CITH OJIMH U3 PEareHTOB COJEPIKHUT MPUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB 1 22.02
47 Illenounbie METAJIbI 1 27.02
48 OKcuabl ¥ TUAPOKCUBI HATPUS U KAJIUS 1 29.02
49 [llenouno3eMeNnbHbBIE METAJIbI — KaJIBIUA U MarHui 1 05.03
50 Baxueiiiune coequHeHUs KaJlbLMs 1 07.03
51 O00011eHre U CUCTEMAaTU3AIINS 3HAHUI 1 12.03
52 JXé€ctkocTh BOABI M CIOCOOBI €€ yCTpaHeHHUs 1 14.03
53 [Tpaktrueckas padota Ne 6 mo Teme "JKECTKOCTH BOABI U METOABI €€ yCTpaHEeHUs " 1 19.03
54 AJnroMUHHI 1 21.03
55 AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCUIA 1 02.04




56 XKeneso 1 04.04
57 Oxcunsl, Tuapokcu bl u conu xenesa (I11) u xxenesa (I11) 1 09.04
58 O00011eHNe U cCUCTEMAaTU3AIINS 3HAHUHN 1 11.04
59 [IpakTuyeckas padora Ne 7. Perienue skcriepuMeHTaIbHBIX 33124 10 TeMe «Bakneiimue 1 16.04
METaJIJIbl U UX COEIUHEHUS
Boruncnenus o ypaBHEHUSIM XUMHUECKHUX PEaKIIMii, €CJIM OJIUH U3 PeareHTOB JIaH B
60 U30BITKE WU COACPKUT MpUMeCcH. BrIumnciieHns: MacCOBOM JI0JIH BBIXOJIa MPOIYKTa 1 18.04
peakuuu
61 O000I11IeHNE U CUCTEMATHU3aLMs 3HAHUN 1 23.04
62 [IpomesxyTounas arrectauus. KontponbHas pabota 1 25.04
63 BemectBa u MmaTepuaibl B HOBCEAHEBHOM )KM3HU YEJIOBEKA 1 07.05
64 XMMHUYECKOE 3arpsi3HEHUE OKPY KAIOIIEN CPeIbl 1 14.05
65 Ponbs xumum B pemieHnn SKOJ0TUYECKUX Mpo0IemM 1 16.05
66 PezepBHblit ypok. O000IIEeHNE U CUCTEMAaTH3aIMs 3HAHUIH 1 21.05
67 PesepBHbIil ypok. O60011ICHIE ¥ CHCTeMaTH3alusl 3HAHUN 1 23.05
68 PesepBHblit ypok. O0001IeHNE U CUCTEMAaTH3AIMs 3HAHUI 1 28.05
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPHUAJIBI JIJI51 YYEHUKA
1. Pymsutuc I'. E. Xumus. 8 xnacc. YueOnuk i odmeobdpazosar. yupexaenuii / I'. E.
Pymsutuc, ®©. I'. ®enpaman. — Mocksa: [Ipocsemenue, 2018.

2. Pymsutuc I'. E. Xumust. 9 knace. YueOHuk miis oomeoopaszoBat. yupexaenunii / I'. U.
Pynsutuc, ®. I'. ®enpaman. — Mocksa: [Ipocsenienue, 2018.

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

1. T'abpuensu O. C., Bockoboitnukosa H. I1., fmykoBa A. B. HacronpHas kHura yuurens. XuMus. 8
KJ1.: MeTognueckoe nocodue. - M.: JIpoda, 2021.
2. Tabpuensn O. C., SmykoBa A. B. Terpaas s 1ab0paTOPHBIX OMBITOB M MPaKTHYECKUX padorT. 8 ki1. K
yuebnuky O. C. 'abpuensna «Xumus. 8 kimace». M.: [lpoda, 2022.
3. l'abpuensn, O. C. Metoauueckoe nmocodue k yueonuky O. C. ['abpuensna «Xumus». 8 xkiacc / O. C.
Ia6puensu. — M.: Ilpoda, 2021. — 109.
4. Tabpuensn, O. C. Meroaudeckoe nmocodue k yueonuky O. C. 'abpuensna «Xumus». 9 knace / O. C.
Iabpuensu. — M.: IIpoda, 2021. — 108.
5. Xumus : TexHonorudeckue kapthl K yaeOHuky O. C. ['abpuensna « XuMus. 8 KiIaccy : METOIUIECKOE
nocobue / JI. . AcanoBa. — M.: JIpoca, 2020
6. Xumus : TexHOorudeckue kapthl K yaeOHuky O. C. ['abpuensna « XumMus. 9 Kiaaccy : METOIUIECKOE
nocobue / JI. . AcanoBa. — M.: [Ipoca, 2018
7. Xumus. 8 ki1.: KontponbHbie 1 ipoBepounbie padboThl K yueOHuky O. C. 'abpuensna «Xumus. 8» / O. C.
I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [lpoda, 2022

YYEBHO-IPAKTUYECKOE U YYEBHO-JIABOPATOPHOE OBOPY1OBAHHUE
[TpuGopsl, NPUCTIOCOOICHHUS:

. Anmmapar (yCcTaHOBKa) JJIsl JUCTUIUISAIINH BOJIBI

. Becnr (o 500 xr)

. HarpeBarenbHble puOOpHI (3IEKTPOILINTKA, CHIUPTOBKA)

. CTONMK NobEeMHbIN

. llltatuB 11g [eMOHCTpallMOHHBIX podupok [1X-21

. llItatuB merannuuyeckuit LLJIb

. Anmapar (mpubop) 1715 NOJTy4YEHHs ra30B

. Anmapar juist npoBeeHus XuMuueckux peakuuii AITXP

9. ITpubop i WITIOCTPAIIMK 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIMH OT YCIOBHM
10. ITpubop anst OKUCIIEHUS CIUPTA HA MEHBIM KaTaan3aTOPOM

11. IIpubop nns onpeneneHus coctTaBa Bo3ayxa

12. TIpubop nnst coOupaHus U XpaHEHHsI Ta30B.
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PeakTHBEI 1 MaTEPUAJIBL:

. Ha6op Ne 1 OC «Kucnots»

. Habop Ne 2 OC «Kucnoten»

. Ha6op Ne 3 OC «I'umpoxcuabi»

. Habop Ne 4 OC «Oxkcuibl METaIOBY

. Ha6op Ne 5 OC «Metamnbi»

. Ha6op Ne 6 OC «IllenodHble U IMIETOYHO-3eMEIbHBIE METAJLIBI)
. Ha6op Ne 7 OC «Orneomnachbie

. Habop Ne 8 OC «I"anmorensn»

0 3N L KW~



9. Habop Ne 9 OC «I"anoreHuibi»

10. Ha6op Ne 10 OC «Cynbdater. Cynbputsl. Cyabhumbn
11. Ha6op Ne 1 1 OC «Kap6oHaTs»

12. Habop Ne 12 OC «®Docdarsr.

13. Habop Ne 13 OC «Amueratbl. Ponanuael. CoeTMHEHHS JKee3ay
14. Habop Ne 14 OC «CoennneHust Maprasia»

15. Habop Ne 15 OC «CoenuHeHus XxpoMar

16. Habop Ne 16 OC «Hutpatsn»

17. Habop Ne 17 OC «MHIukaTops»

18. Habop Ne 18 OC «MwuHepanbHbie y100peHUs

19. Ha6op Ne 24 OC «Matepuabi»

OO6opynoBaHue A1 peannsaiuu nporpammsl « Touka pocray
1. MamHa BEIYMCIIUTENbHAS SJIEKTPOHHAs epcoHanbHas nmopratuBHas RAYbook SI1512 ICL
(HOYTOYK)

2. Habop 1o 3akpemieHuIo n3yyaeMbix TeM Nel 1o mpeIMeTHbIM 001acTsIM OCHOBHOTO OOIIEro
obpazoBanus (1udposas madopatopust Poduk 1al.)

3. Habop 1o 3akperuieHuIo u3y4aeMbIX TEM MO IMPEAMETHBIM 00J1aCTSIM OCHOBHOTO 00IIEro
oOpa3zoBaHus (B T.4. HaO6op peaktuBoB OI'D (I'MA)

4. Habop nns noarorosku k OI'D. [Ipeamernas 06aacTb — XUMHUS
5. Jlocka TpexaieMeHTHas

6. UuTtepaktusnas nocka TRIUMPH BOARD. IIporpammuoe o6ecnieuenne TRIUMPH
BOARD

7. [IpoexTop kopoTkodokycHbiit ACER

8. MDY «Canon»

9. lokymeHT-kamepa

10. Cucrema tectupoBanus kauecta 3HaHui+25 mynsToB TRIUMPH BOARD
11. Akyctnueckue konoHku « TopDevice»

12. USB pasBeTBuTENDH

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

lNazera «Xumus» http://www.chemnet.ru

Caiit ans yuutens «$ uay Ha ypok xumum» http://him.1september.ru

Enunas xomnexust LJOP: Tlpenmernast koymekus « XUMUs)
http://school-collection.edu.ru/collection/chemistry

EctecTBeHHO-Hay4IHBIC SKCTIEpUMEHTHI: XuMusi. Komnekmus Poccuiickoro o01eo0pa3oBaTeaIsHOTO
noprana http://experiment.edu.ru

AJIXUMUK: caiit JI.FO. Anmuk6eposoii http://wwwalhimik.ru

Bcepoccuiickas onuMITHaia MKOJIBHUKOB 10 XUMKH http://chem.rusolymp.ru

Opranuydeckasi XuMusi: JJIEKTPOHHBIN Y4eOHUK JUIsl cpeiHe mikoibl http://www.chemistry.ssu.samara.ru
OCHOBBI XMMHUU: 3JIEKTPOHHBIN yueOHUK http://wwwhemi.nsu.ru




OTKpBITBIN KOJUTeK: XuMus http://www.chemistry.ru
bubmuoteka I{OK https://m.edsoo.ru/




