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INOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 1O XMMHHM Ha YpOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus
COCTaBlicHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OO0IIIETO 00pa3oBaHusl, IPECTaBICHHBIX
B ®I'OC 00O, a takxe Ha OCHOBE (efiepanbHON paboueil MporpaMMbl BOCIIUTAHUS
U C Y4YETOM KOHUEMUUM TMpEenojaBaHusi Y4yeOHOro mpeameTa «XHUMUS» B
o0pa3oBaTenbHbIX opranu3anusax Poccuiickoit deneparumu.

[Iporpamma mo xumuu 1a€T OpeACTaBICHUE O UENAX, 0O0IIell cTpaTeruu
o0y4yeHHUsi, BOCHUTAaHUS M Pa3BUTHUS OOYYAIOUIMXCS CPEJICTBAMHU Y4YEOHOTO
npeaMera, yCTaHaBIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeiesieHue €ro Mo KiaccaM M CTPYKTYpUpOBaHUE IO
pazznelaM M TE€MaM MPOrpaMMbl O XHUMHUH, OINpPEIETseT KOJUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU coJIepKaHus, PEKOMEHAYEMYIO
MOCJIE0BATEIbHOCTh ~ M3YYEHUS XUMHH C y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKA y4eOHOro MpoIecca, BO3PACTHBIX
0COOCHHOCTEM OOYyYalIIUMXCs, OMNpeaAeisieT BO3MOXHOCTH TMpeaMeTa s
peanuzanuu TpeOOBaHWM K pe3yibTaTaM OCBOCHUS OCHOBHOM 0Opa3oBaTeNbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHMs, a TakKe TPeOOBaHUU K
pe3yibTataMm o0y4YeHHUs XMMUU Ha YPOBHE lieJiel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4e€OHO-IO3HABATENbHOU JEATEIbHOCTH OOYyYalollerocss Mo OCBOCHUIO
y4eOHOTr0 CO/Iep>KaHMUs.

3HaHuE XUMHHM CIY>KUT OCHOBOM st (OPMUPOBAHUS MHUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUA O MaTepPUAIBHOM €IUHCTBE MHUPA, BAXKHYIO
poJib UrparoT GopMUPYEMble XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAICHUAX
SHEPrUM U 00 HSBOJIIOIMHU BEHIECTB B MPHUPOJIC, O MyTSAX PEIIeHUs] TI00aTIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CHIPbEBOM, IHEPreTUUYECKOMH,
MUIIEBON U SKOJIOTHYECKON O€30MacHOCTH, MPOOJIEM 3IPAaBOOXPAHEHHUS.

N3yuenne xumuu:

CrOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH i1 CaMOpas3BUTUA U
dbopmMupoBaHUs KyJIbTYPhl IUYHOCTH, €€ 00111l 1 (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBINUICHUS M TBOPUYECKUX CIOCOOHOCTEN
oOydJaromuxcs, HaBBIKOB HMX CaMOCTOSITEILHOW  y4yeOHOW  JIesITeIbHOCTH,
AKCTIIEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHON NeATeIbHOCTH;

3HAKOMUT CO CHENU(PUKONW HAydYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIsA/Ia HA €UHCTBO MPUPOJIBI U YETIOBEKA, SIBJIIETCS OTBETCTBECHHBIM
ATanoM B (OPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 yJaIONTUXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B DKOJIOTHUUYECKOE
0o0pa3oBaHue 00yJarOIIUXCS.

JlaHHbIE HampaBlICHHS B OOYYCHUH XUMHH OOCCIICUMBAIOTCS CICIM(PUKON
colepkaHHusl ~ y4eOHOro  MpeaMeTa, KOTOPbIM  SBISIETCS  MEeAaroru4ecku
aJanTUPOBAHHBIM OTpa)K€HUEM 0a30BOM HAYKU XMMUHM Ha ONpPEAeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTrO 00IIero oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOUIMMHUCS CHCTEMbI IMEPBOHAYAJbHBIX MOHATHM XUMHUU, OCHOB
HEOPraHMYECKOM XUMHM W HEKOTOPbIX OTACIbHBIX 3HAUYUMBIX TOHSITUI
OpPraHUYECKON XUMHHU.

CrpykTypa coaep:kaHHsl MPOrpaMMbl MO XUMHUHM C(HOPMUpPOBAHA Ha OCHOBE
CUCTEMHOro mojaxoja k e€ uszyueHuro. CoaepkaHue CKJIAAbIBAETCS M3 CUCTEMBbI
MOHSATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MTOHATUIM O XUMHUUECKOMN
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MNPUHIUITY
MOCJIEI0BATEILHOTO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETHUUYECKUX IMPECTABICHHUIN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunoanueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMW,

— YUYEHHUSI O CTPOCHUU aTOMa U XUMHUECKOU CBSI3U;

— TpeACTaBICHUNW 00 DJIEKTPOJUTHUECKON JUCCOIMALUM BEIIECTB B
pacTBopax.

Teoperuueckue 3HaHUS pACCMATPUBAIOTCS HAa OCHOBE OSMIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS TIOCJIEIOBATEIBHO OT OJHOTO
YPOBHSI K APYTOMY, BBITIOIHSSA (PYHKIIMHU OOBSICHEHHS ¥ IPOTrHO3UPOBAHUS CBOMCTB,
CTPOCHHMS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOJTYUYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHHME TPOrpaMMbl IO XHUMHUU  CIIOCOOCTBYET  (POPMHPOBAHUIO
MPECTABICHUS O XUMUUYECKOW COCTABIISIONICH HAYYHOW KapTUHBI MHUpPA B JIOTHUKE
e€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOT'O OTHOIICHUS K HAYYHOMY 3HAHHUIO U METOJIaM
MO3HAaHUS B Hayke. M3yueHue XUMHUU MPOUCXOIUT C TMPUBICYECHUEM 3HAHUN W3
paHee M3YyYEHHBbIX Y4eOHbIX MpeameToB: «Okpyxarouwui mup», «buonorus. 5—7
Kiaccb» U «dusmka. 7 Kimacey.

[Ipy wu3yyeHMH XUMUU TPOUCXOIUT (POpMHUpPOBAHHWE 3HAHUA OCHOB
XUMUYECKOW HAyKH KaK O0JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
JIeSATeTbHOCTH YeJI0OBEKa 1 KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIbTYpHI. 3a1aua
y4eOHOT'0 TIpeIMETa COCTOUT B (DOPMUPOBAHUM CUCTEMBI XMMUYECKUX 3HAHUUA —
BOKHEHUIINX (DAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKHUX MOJT0KEHUH, JOCTYITHBIX
0000ITIeHNI T MUPOBO33PEHUECKOTO XapaKTepa, sS3blka HayKd, B MPUOOIICHUU K



HAyYHBIM METOJIaM TIO3HAHUS MPH M3YYCHHH BEIIECTB M XMMHUYECKHX PEaKIIHi, B
(dbopMHUpOBaHUY U PA3BUTHH IMO3HABATEIbHBIX YMEHUHN M UX MPUMEHEHUH B y4eOHO-
MO3HABATEIFHON M y4eOHO-UCCIIEeIOBATENbCKON EATeIbHOCTH, OCBOSHUHU TPABUI
0e3omacHOro oOpallleHus ¢ BEIECTBAMU B ITOBCETHEBHOM JKU3HU.

[Ipy M3ydyeHUM XUMHUU HAa YPOBHE OCHOBHOI'O OOILIEr0 0Opa3oBaHMs BaKHOE
3Ha4YEeHHE TPUOOPETN TaKHe 1IEJH, KaK:

— (dopmupoBaHHE WHTEIUICKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO PEIICHUI,
CrIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBlICHHOCTb OOyYE€HUsT Ha CHUCTEMaTUYeCcKoe MpHOOILIECHUE
o0y4Jaromuxcs K CaMOCTOSITEJIbHOM TMO3HABATEIbHON JEATENbHOCTH, HAyYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIIMM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XAMHH,

— obOecrieueHne yCJIOBUH, CITIOCOOCTBYIOIIUX MPUOOPETEHHUIO 00yJarOIIUMUCS
OMbITa Pa3HOOOPA3HOU JEATENIbHOCTH, TMO3HAHUS W CaMOIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KIJIFOUEBBIX KOMIIETEHIINI), UMEIONUX YHUBEPCATLHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JICATCILHOCTH,

— (QopmupoBanre 001ell (QYHKUIHOHAIBHOW UM €CTECTBEHHO-HAYyYHOU
rPAMOTHOCTH, B TOM YHUCJIE YMEHUWU OOBSICHATb W OICHUBATH SIBJIICHUS
OKPY>KaIOIIEro MUpa, UCIHOJIb3ys 3HAHUS WU OMBIT, MOJYYEHHBbIE MPU H3YyYEHUHU
XUMWH, IPUMEHSATH UX MPU PEIICHUH MPOOJIeM B TOBCEIHEBHOM KU3HU B TPYIOBOM
NeATeNbHOCTH;

— ((opMupoBaHue y O0OydarOIIUMXCS TyMaHUCTUUYECKUX OTHOLICHH,
MOHUMAHMS [IEHHOCTH XUMHWYECKUX 3HAHUW [ BBIPAOOTKH HKOJIOTUYECKHU
1enecooOpa3Horo MoBeJeHUs B ObITY W TPYIOBOM JESTEIBHOCTH B LEJAX
COXPAaHEHHUsI CBOETO 310POBbs U OKPYKAIOLIEHW IIPUPOIHON CPEMbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CMOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAaHMIO HAa OCHOBE YCBOCHHUS OOIIEUYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpo(duIis U HANPaBICHHOCTH JajbHEUIIEro
oOy4eHwus.

OO6ee ynco YacoB, OTBEIEHHBIX JIJISl U3YYEHUSI XUMHUHU Ha YPOBHE OCHOBHOT'O
oOmrero oOpaszoBaHusi, cocTaBisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelo), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYanbHBIE XMMUYECKHE MIOHSATHSA

[Ipenmer xumuu. Poiib XMMHUM B KW3HU 4E€IOBEKa. XUMHS B CUCTEME HAYK.
Tena m BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATIPEraTHOE COCTOSIHUEC
BemecTB. [loHsiTHE O MeTOAax MOo3HAaHWS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CnocoObl pa3aeneHus: cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE JIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClIOXKHbBIE BEelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas popmysa. BareHTHOCTh AaTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cOCTaBa BemlecTB. OTHOCHUTENbHAA aToMHass Macca. OTHOCUTENbHAS
MOJIEKYJISIpHas Macca. MaccoBasi 101l XMMHYECKOTO 3JIEMEHTA B COEIMHEHUN.

KonnuectBo BemecTBa. Mosib. MossipHas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHMCla CTPYKTYPHBIX €IMHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHH.

Pu3nuecKrue U XUMHUYECKUE SIBIICHUA. XUMUAUYECKasA peakius U €€ NPU3HAKU.
3aKOH COXpaHEHMsS] MacChl BellleCTB. XUMHUUYECKUe ypaBHeHus. Kiaccudukaius
XUMUYECKUX peakuil (COeAUHEHHUS, Pa3JI0KEeHUs, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOU MOCYA0W, MpaBuiaMu paboThl B abopaTopuu U
npuéMaMu 0OpallleHus ¢ JIabopaTOPHBIM O00OpPYJOBAHUEM, U3YyUYEHUE U OMHUCAHUE
¢u3MYecKUX CBOMCTB O0Opa3lOB HEOPTAaHMYECKHUX BEIIECTB, HAOIIOJCHUE
duznueckux (IIaBleHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIMS BOJbl) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIOTOM) SBJICHUM, HAOIIOIeHUE U
OMHUCaHWEe MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapuisi, pa3ioKeHHE TUIPOKCUIIA
menu (I1) mpu HarpeBanuu, B3auMojiecTBHE Xeme3a ¢ pactBopoM cos Menu (1),
M3yUYeHHUE CIIOCOOOB pa3/IesICHUs] CMECEi: ¢ MOMOIIbI0 MarHuTta, (QuibTpOBaHUE,
BBITIAPUBAHUE, JUCTUIUISIIUSA, XpoMaTorpadusi, MpoBeeHNEe OYUCTKH MOBAPEHHOMN
cojii, HaAOJIOJEHHWE W  ONHWCAaHUE  PEe3yJbTaTOB  MPOBEJICHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHUE MOJENIe MOJEKYJ
(1apocTepKHEBBIX).

BaxHelune npeacTaBUTE I HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucimopon — 3jeMeHT U mpocToe
BemecTBo. HaxokneHue Kuciaopoja B Tpupojae, (U3HYECKUE U XUMHUYECKHE
cBoiictBa (peakmuu ropeHusi). Oxcunbl. Ilpumenenue kwuciopoma. CrocoObl
MOJIYYEHHUsI KHUCIIOpoJia B JabopaTopud W MPOMBIIUICHHOCTH. KpyroBopoT
KuciiopoJia B mpupoze. O30H — ajutoTpornHas MoIu(pUKAIUs KUCIOPOa.



TenmoBoir 3P(dEKT XUMHUYECKON pPEeaKkIuh, TEPMOXUMHUUYECKHE YpaBHEHHS,
9K30- M DJHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yroib M METaH. 3arps3HEHUue
BO3/lyXa, yCHJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopoxa — anemenT u npoctoe BeniectBo. Haxoxaenue Bogopoaa B npupose,
du3nUecKre U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIOCOOBI oyYeHus. KucioTel
U COJIN.

MonspHblii 00bEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

duznyeckue CcBoMcTBa BOAbl. Boma Kkak pacTBopuTenab. PacTBOpBHI.
HacpllieHHble M HEHACBIIEHHBIE PAcTBOPHI. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBas 10Jis BEIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJAbL. OCHOBAHUSI.
Ponp pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B IIPUPOAE.
3arpsi3HeHre NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJ.

Knaccudukanus neopranmveckux coenuHeHuid. Oxcunpl. Kiaccudukarus
OKCUJIOB:  cosieoOpasyroniue  (OCHOBHBbIE,  KHUCJIOTHbIE, amM(doTepHble) U
HecosneoOpaszyronue. Homenknatypa okcugoB. PDusnyeckue U XUMHUYECKHUE
CBOMCTBA OKCHUJIOB. [lomyduenne oKCuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMM: IIENOYM UM HEPACTBOPUMBIC
ocHoBaHus. HomeHknarypa ocHoBanui. Pusnyeckne U XUMHUYECKHME CBOKCTBA
ocHoBaHui. [losryyenue oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciot. Ousnueckue u
XUMHUYECKHE CBOWCTBAa KHUCHOT. Psax axkruBHocTn metaiuioB H. H. bekerosa.
ITony4yenue KUCIIOT.

Comu. Homenknarypa comneil. @uzndeckne U XUMHAYECKHAE CBOMCTBA COJIEH.
ITonydenue comen.

['eneTnueckas CBsI3b MEXKY KJIACCAMHU HEOPTAHUYECKUX COCMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE OMPEIECICHUE CONECPKAHUS KUCIOPOIa B BO3/IyXE, MOIYyUYECHUE,
coOupaHue, paclio3HaBaHWE M HU3YUYCHHE CBOWMCTB KHUCJIOpOJa, HaOII0aeHUE
B3aUMOJICCTBUSL BELIECTB C KHUCIOPOJAOM U YCIOBHS BO3HUKHOBEHUS U
MpeKpaleHus ropeHus (Toxapa), 03HaKOMJICHHE ¢ 00pa3liaMi OKCUJIOB M OTIMCAHUE
WX CBOMCTB, TMOJy4YeHHE, CcOOMpaHHME, paClO3HAaBaHUE M M3yYCHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoieicTeie Bojiopoaa ¢ okcuaom meau (1) (BoamoxkHO
UCITIOJIb30BaHKE BUIEOMATEPUaIoB), HaAOIOAeHHE 00pa3IlOB BEIIECTB KOJIUUECTBOM
1 ™momnb, uccrnegoBaHWe OCOOCHHOCTEW pacTBOPEHHUS BEIIECTB C Pa3IUYHOU
PacTBOPUMOCTHIO, MPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON MacCOBOW JOJEH
PacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBUE BOJbI C MeETalaMu (HATpUEM U
KalbleM) (BO3MOXHO HKCIOJIb30BaHHE BHUJEOMATEPHUAJIOB), HCCIEIOBAHUE
00pasIioB HEOPTraHUUECKUX BEIIECTB Pa3IMUHBIX KIIACCOB, HAOJIIOICHUE U3MEHEHUSI
OKpacCK{ MHJIUKATOPOB B PACTBOPAX KUCIOT U IIEJI0UYEH, U3yUeHUE B3aUMOICHCTBUS



okcuaa meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METa/llaMH, peakiui
HEUTpAIM3alu, IOJYYE€HUE HEPACTBOPUMBIX OCHOBAHWMW, BBITECHEHHE OIHOIO
MeTaJula JPYTUM W3 PacTBOPA COJIM, PELICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TEME
«BaxkHenne KI1acchl HEOPraHUYECKUX COCTUHECHUI.

HHepuognuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKHUX
jieMeHToB JI. U. MenpeaeeBa. CrpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKuCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble MONBITKH KiIacCU(UKALIUM XUMHUYECKUX 3yeMeHTOB. llonstue o
IPYIIax CXOJHBIX 3JIEMEHTOB (IETOYHbIE U IIEJTOYHO3EMEIbHBIE METAIbI,
rajioreHbl, UHEPTHbIE Ta3bl). DIEMEHTbI, KOTOPbIE 00pa3yloT aMPOTEpHbIE OKCHUIbI
Y TUJIPOKCUBI.

[Tepuonnuecknii 3akoH. [lepuoanueckas cucrema XUMUYECKUX AIIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u jiuuHHonepuoiHast popmsl [lepuoanueckoit
cucteMbl xumuueckux ssemMeHToB /J[. WM. Menneneesa. Ilepuoasl W rpymimsl.
DU3NYECKUN CMBICI HOPSAKOBOrO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX saep. M3oTonbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  O0O0JIOYEK aTOMOB NEpBbIX 20  XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoii cucremsl JI. M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA IO €ro MoJioKeHuto B [lepuoaunueckoi cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTM M3MEHEHUSl paguyca aTOMOB XUMHUUYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAUTMYECKUX CBOMCTB IO TPYINaM U NEPUOIaM.

3nauenue [lepuoanueckoro 3axkoHa u [lepruoanueckor CUCTEMbI XUMUYECKUX
DJIEMEHTOB I Pa3BUTHSA Hayku W npaktuku. [[. V. MenpeneeB — y4é€Hbli U
rpaXkJaHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAss U HEMOJSIpHAsi) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHusi.  OKHUCIUTEIbHO--BOCCTAHOBUTENBHBIE  PEAKIUU.
[Tpouieccrl OKUCICHUSI U BOCCTAHOBJIEHUS. OKUCIUTENNU U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

u3ydeHrne oO0paslioB BEHIECTB METAIOB M HEMETaJUIOB, B3aUMOJICHCTBUE
TUAPOKCHIA LIMHKA C PACTBOPaMU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakiyu pa3ioKeHHs, COCTUHEHUS ).

Mescnpeomemmoie céasu

Peanuzamus MeXnpeaMETHBIX CBSI3€H MPH HM3YYEHUM XHMHUU B &8 Kiacce
OCYIIECTBIISICTCS 4E€pe3 HCIOJIb30BaHUE Kak OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHATHI, TaK W TMOHSITUMN, SIBIAIOIIUXCS CUCTEMHBIMH ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O [IUKJIA.



OO0uue ecTecTBEHHO--HAYUYHbIE TTOHSATHS: HAY4YHbIH (akKT, TUIOTE3a, TEOPUs,
3aKOH, aHalu3, CHUHTE3, KiIaccuduKamus, TMNEePUOJUIHOCTh, HaAOIIOACHHE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBICHUE.

®du3znka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU/I, U30TOIIBI,
PaauOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUW 3apsil, BELIECTBO, TEIO, OOBEM,
arperaTHo€ COCTOSIHME BeIlleCTBa, Tra3, (U3NYECKUE BEIUYUHBI, €IUHUIBI
M3MEpPEHUs, KOCMOC, IUTAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TOPOIbI, MTOJIE3HBIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BeurecTBO M XUMHYECKas peaKuus

[Tepuonnuecknii 3akoH. Ilepuoanueckas cucrema XUMUYECKUX IEMEHTOB /l.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMUYECKHUX AJIEMEHTOB NEPBBIX TPEX MEPUOIOB, Kalusl, KaJIbLIU U UX COCTUHEHU I
B COOTBETCTBMM C TIOJIOKEHHEM »JJIEMEHTOB B llepmogmueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJIBI XUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U
BUJIa XUMUYECKOU CBS3U.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX
COEMHEHUMN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanys XuMUYeCKUX peakiuil Mo pa3IuyHbIM MpU3HAKaM (10 YUCITY
M COCTaBy YYacCTBYIOIIMX B pEaKIMU BEUIECTB, MO TEIUIOBOMY 3P (deKTy, Mo
W3MEHEHUIO CTETICHEN OKHCIECHUS XMMHUYECKUX DJIEMEHTOB, 1O 0OpaTUMOCTH, IO
y4acTHIO KaTanu3atopa). JK30- U SHIOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUUECKUE
YpaBHEHMUS.

[TonsiTue o ckopoctu xumudeckoi peakinuu. [loHsTHe 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHEe 0 TOMOTEHHBIX M TeTepOTCHHBIX
peakuusx. Ilonsitue o karanuze. [loHssTHEe 0 XUMHUYECKOM paBHOBecUU. DAKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU M TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENIFHO-BOCCTAHOBUTENIbHBIE ~ PEaKI[MU,  JJICKTPOHHBIM  OanaHc
OKUCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBieHue ypaBHEHUI
OKUCJIUTENIbHO--BOCCTAHOBUTEIBHBIX  pEAKIMid € HCMOJb30BAaHUEM  METO/A
AIEKTPOHHOTO OaliaHca.



Teopust 3IEKTPOTUTHUECKON AUCCONUALUH. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
KaTtnonsl, anvoHbl. MexaHuW3M IUCCOLMALMKM BEIIECTB C PA3JIUYHBIMU BHJIAMHU
XUMHU4YecKon cBsi3u. Cternenp aucconuanuu. CHiibHBIE U Cl1a0ble SJIEKTPOJIUTHI.

Peakiiuu monHoro ooOMeHa. YCjoBUs MPOTEKAHUS peakIMii HOHHOTO 0OMEHa,
MOJHBIE W COKpAlIEHHBIE HWOHHBIC YpaBHEHWs peakuui. CBOWCTBAa KHCIOT,
OCHOBaHHH U COJIEH B CBETE MPECTABICHUI 00 SJIEKTPOJIUTHIECKOM TUCCOIUAITUH.
KauectBenHble peakunu Ha HOHBL. [IoHATHE O THIPOIN3E CONIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMUA KPUCTAUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEILIECTB — METAJNIOB M HEMETa/lioB (Tpadura W anMmasa), CIOKHBIX BEIIECTB
(xJopua HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peaKIUU OT
BO3JICMCTBUS  pa3iMYHbIX  (HAKTOPOB, HCCIEIOBAHHE  BJIEKTPONPOBOJHOCTHU
pPacTBOPOB BEUIECTB, Mpoliecca JUCCOLUAIMU KUCIIOT, 11eJI04el U coiei (BOZMOKHO
UCIIOJIb30BaHUE BHJICO MaTEPHUAIOB), MPOBEACHUE OIBITOB, WIUTIOCTPUPYIOLIUX
MpU3HAKKA TMPOTEKaHUsT peakuuid HMOHHOro oOmeHa (00pa3oBaHHUE OCAJIKa,
BbIJICJICHUE Ta3a, oOpa3oBaHUE BOJbI), OMBITOB, WUIIOCTPUPYIOLUIUX HPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIUil (rOpeHue, peakluu passioKeHHUs,
COCJIMHEHUs), pAacClO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  [OMOINIBIO
Ka4E€CTBEHHBIX PEAKIMI HA MOHBI, PEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4.

HeMmeTaibl U MX coeTMHEHUS

OOmiast xapakTepucThka rajoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (u3nyeckue CBOMCTBA MPOCTHIX
BEILIECTB — raJIoreHOB. XMMUUYECKUE CBOMCTBA HA TpUMEpPE XJI0pa (B3auMOJIeHCTBHE
C MeTaJUlaMH, HeMeTallaMu, Iesodamu). XiopoBojgopon. ConsiHas KHUCIOTa,
XUMHUYECKHE CBOMCTBA, IIOJy4YeHHME, NpuUMEHeHue. JlelcTtBue xjaopa |
XJIOPOBOAOPOJa HA OPTaHU3M YeJIOBEKA. BakHEHIINEe XJIOPUIAbI U UX HAXOKJICHUE B
MIPUPOJE.

O6mas xapaktepucTtuka amemMeHTOB VIA-rpymnmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTereHu okuciieHus. CTpoeHue U (U3NYECKHE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPONHBIE MOJIU(PUKAIIMU KUCTIOPOa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBoAopoa, CTpoeHUE, (PU3HUYECKUE U
XUMHUYECKHE CBOMCTBA. OKCUABI CEpPhl KAK MPEICTABUTENIN KUCIOTHBIX OKCHIOB.
CepHas kuciora, pu3nyeckue 1 XkMUUEeCKHUe CBOMCTBA (00IIIHE KaK MPeICTABUTEIIS
Kjlacca KHUCJIOT U crnenuduueckue). XUMHUUECKUE PEaKIUM, JIekKaIlue B OCHOBE
POMBIIIJIEHHOTO Croco0a MOJTydYeHUs] CepHOM KHUCIOTHL. [IpuMeHeHue cepHoit
kuciioTel. CoJu CepHOM KHUCIOTHI, KAa4eCTBEHHAs peakiusi Ha CyJb(aT-HOH.
Haxoxnaenune cepsl U €€ COEOUHEHUN B TMPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXaloIIel cpellbl COCIMHEHUSMU Cepbl (KUCIOTHBIE AOXKAM, 3arpsA3HECHUE
BO3]lyXa ¥ BOJOEMOB), CIIOCOOBI €T0 MPEAOTBPAIICHHUS.



OO6miast xapakTepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. A30T, paCIpOCTPAHEHHE B IPUPOJE,
du3nUeckue U XuMHUIecKne cBoiicTBa. KpyroBopot azora B npupoje. AMMHAK, €T0
dusznueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHue U npuMenenne. Cou aMMOHHS,
ux (pU3nyYecKre U XMMHYECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MojiydeHue, PU3NYeCKUe U XUMUUYECKHE
cBoiicTBa (0OlIME KaK TMPENCTaBUTENSl Kilacca KHUCIOT W crnenuduueckue).
Hcnonb3oBaHre HUTPATOB U COJICH aMMOHMS B KAUYE€CTBE MUHEPAJIHLHBIX YI00pEHUMH.
XUMHUYECKOE 3arpsi3HEHUE OKPYKalollel cpelibl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JOKJIM, 3arpsi3HEHHE BO3/1yXa, MOYBBI U BOJOEMOB). Docdop, aITOTPONHBIE
Moaudukanuu dochopa, puznueckue u xumuueckue cpoiictBa. Okeun docdopa
(V) u dochopnas kuciora, puU3NYEeCKUe U XUMHUUYECKUE CBOMCTBA, MOJyUYCHHE.
Hcnonw3oBanue pocdaToB B KauecTBE MUHEPAIbHBIX YA0OPEHU.

O6mas xapaktepucTtuka anemMeHTOB [V A-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETICHU OKUCIICHUS. Y TIEPO/I, AJTIOTPOIHbIE MOIU(PUKALINH,
pacrpocTpaHeHue B npupoje, Gusndecknue U XUMUYeCKue CBOMCTBA. AncopOius.
KpyroBopor yrinepoga B mnpupoge. Okcuibl yriepoaa, uX (QU3HYECKHE U
XUMUYECKHE CBOWCTBA, JEWCTBUE HA JKUBbIE OpPraHU3MBbI, [OJYyYE€HHE U
MpUMEHEHHE. DKOJOTUYeCKrue MpoOieMbl, CBA3aHHbIE C okcuaoMm yriepoaa (IV),
TUTIOTe3a TJ00adbHOr0 TMOTEIICHUS KiIWMaTa, HMapHUKOBBIM 3¢ dekT. YrompHas
KHCJIOTa U €€ cOoNu, X (U3MUecCKue M XMMHYECKHUE CBOWCTBA, MOJy4YeHUE U
npuMenenne. KauecTBeHHass peakuusi Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIILICHHOCTHA U CEJIbCKOM XO3SIUCTRBE.

[lepBoHauanbHbIE MOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KAK O COSTUHECHUIX
yriaepoja (MeTaH, 3TaH, dTUJICH, alleTUJICH, dTAHOJI, TTUIEPUH, YKCYCHAas KUCIIOTA).
[IpupoaHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, NPUPOIHBIA Ta3, HEPTh),
NPOAYKTHl UX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONMOTMYECKH BaXKHBIX BEIIECTBAX: KUPaX, OCIKax, yrieBoJax — U uX
poJii B OKM3HM 4YeJOBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyueckue W XUMHUUYECKHE CBOWMCTBA, TMOJYy4YCHHE U
npuMenenne. CoeuHeHus KpeMHus B pupoe. OO1ue mpeacTaBlIeHus 00 OKCHUJIE
kpemuus (IV) u kpemuueBoit kucnore. CUIMKAThI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBIIIJIEHHOCTH. BakHele cTpouTeNbHbIE MaTepualbl: KepaMUKa, CTEKJIO,
IeMeHT, OeToH, keyne300eToH. I[IpoGiaeMbl 0Ge30MacHOTO  HMCTOJb30BaHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpas3IioB HEOPTaHUUYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI,
IPOBEICHUE KAaUeCTBEHHBIX PEAKIUA Ha XJIOPHJI-HOHBI U HAOJIOJICHHE TIPU3HAKOB



WX TPOTEKAHUS, OMBITH, OTpaXkalwmue (QU3NYECKue M XUMUUYECKHE CBOMCTBA
rajoreHoB M MX COEAMHEHHUHM (BO3MOYKHO MCIOJIb30BAHUE BUJIEOMATEPUATIOB),
03HAKOMJICHHE C 00pa3liaMu XJIOPUIOB (TaI0T€HUI0B), O3HAKOMJICHHE ¢ 00pa3liamMu
ceppl U €€ COENMHEHUSIMH (BO3MOYKHO UCIIOJNIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJI0JIeHHe Tpoliecca OOYTIMBaHUs caxapa Moj JeMCTBHEM KOHIICHTPHUPOBAHHOM
CEpHOU KUCTIOTHI, U3yUYeHHE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEPHOM KHUCIIOTHI,
MPOBEJCHNE KaueCTBEHHON peakluu Ha cyJb(aT-uoH U HaOJI0/IeHHE MPU3HaKa eé
MPOTEKaHMsI, 0O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBamMu a3ora, ¢ocdopa U ux
coeIMHEHU (BO3MOKHO UCIOJIb30BaHUE BHUAEOMATEPHAIIOB), 00pa3laMu a30THBIX
u ¢GochopHBIX yHO0OpeHHH, MOoJydeHnue, coOMpaHue, pacrno3HaBaHUE W H3YYCHHUE
CBOMCTB aMMHakKa, MPOBEJACHUE KAYECTBEHHBIX pEaKIUMid Ha HOH aMMOHHUA U
dochar-uoH U U3ydeHUE TMPUZHAKOB UX MPOTEKAHUsS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbl0 (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), H3YUYECHUE MOJEJEH KPUCTALIMUYECKUX PEIIETOK anMasa,
rpaduTa, QymiepeHa, O3HAKOMJICHHE C MPOILECCOM aJICOPOIMH PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPONCTBOM MPOTHUBOrasa, IOJyYEHUE,
coOupaHue, paclio3HaBaHUE W M3YYEHHE CBOMCTB YIJIEKHUCIIOIO ra3a, IpOBEJICHUE
KaueCTBEHHBIX pEaKIuii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YyUYECHHE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKUHEH CUIMKATHON MPOMBIILIEHHOCTH,
pEILICHUE SKCIEPUMEHTANBHBIX 3aJad Mo TeMe «BaxkHeilmne HemeTamibl U UX
COCTUHEHUSD).

MeTanjibl M UX CoeITMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux nojoxeHus B llepuoamyeckon cucremMe xumudeckux isneMeHtoB J[. H.
MenneneeBa u cTpoeHHuss atToMOB. CTpoeHHe MeTaIoB. MeTtajinyeckas CBA3b U
METAUIMYECKAsT ~ KPUCTAUIMYECKass  pEIETKA.  DNEKTPOXUMHUYECKMU Pl
HanpspkeHuil metannoB. dusnyeckne U XMMUYeCKUe CBOMCTBAa MeTauioB. O0mue
CrocoObl MoyydeHus: MeTayioB. [loHsATHE O KOPpPO3UU METAIJIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a)
Y UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilemounble MeTaJIbl: NoJokeHUe B [lepuoanyeckoil cucTeMe XUMHYECKHX
anemeHToB JI. M. MeHneneeBa, CTpoeHHME MX aTOMOB, HaXxOXICHUE B MPUPOJE.
dusnyeckne U XMMUYECKUE CBOWMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUabl U
TUAPOKCUABI HAaTpuss M Kanusd. [IpuMeHeHue MIeNOYHBIX METAUIOB U UX
COCIMHEHUMH.

[IleiouyHO3EMENbHBIE METAJUIBI MAarHuii W KaJbIUWA: TOJIOXKEHHE B
Ilepuonnueckon cucreme xuMuueckux 3neMeHToB 1. 1. Menaeneesa, ctpoeHue ux
aTOMOB, HaXOXJeHue B npupojae. Ouznueckre U XMMUYECKUE CBOMCTBA MarHus U



Kanbiys. Baxueime coequHeHUs1 KaTbIus (OKCUI, TUIPOKCHU, COn). JKECTKOCTH
BOJIbI 1 CTIOCOOBI €€ YCTpAHCHUS.

AJTFOMUHHE: TI0JI0KeHHE B [leproanyeckon cucTeMe XUMUYECKUX 3JIEMEHTOB
. 1. MenpneneeBa, CTpO€HHE aTOMa, HAaXOXJeHWE B mnpuponae. Puzndeckue u
XUMHUYECKHE CBOMCTBA alfOMHHUA. AMDOTEpHBIE CBOMCTBA OKCHIa U THAPOKCHIA
AJTFOMUHUA.

Keneso: monoxenue B [lepuoguueckoil cucteMe XMMHYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpo€HHE aToma, HAaXOXJIeHWE B mnpupone. dusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHIbl, THAPOKCUIBI U coiu xkenesa (II) u sxenesa
(IIT), ux cocraB, CBOICTBA U MOJTyYECHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C oO0OpasllaMd METAJIOB M CIUIABOB, HX (U3NUYECKUMU
CBOWMCTBAMH, H3y4YCHHE  pPE3yJIbTAaTOB  KOPPO3WHU  METauIoB  (BO3MOXKHO
WCTIOJIb30BaHUE BHJIEOMATEPHANIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHIA
Kanbllisd M HATpus C BOJOH (BO3MOXKHO HMCIIOJIB30BAaHUE BHJICOMATEPHAJIOB),
HCCIIEJOBAHUE CBOWCTB KXECTKOW BOJIbI, IIPOLIECCA TOPEHUS KEJE3a B KUCIOPOJE
(BO3MOXHO  HCIIOJIB30BAHHE  BHUIAEOMATEPHATIOB), TMPHU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX PEAKIIMM Ha MOHBI: MarHUs, KalbIvs, aTFOMAHMA, ITMHKA, skene3a (1)
u xkene3a (III), meau (II), HabmromeHne W omHUcaHWE MPOIECCOB OKpAITUBAHUS
IJaMEHH MOHAMM HaTpus, Kajdusd U Kajablusd (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpPUAJIOB), HCCIIeOBaHUE aM(OTEPHBIX CBOMCTB TMIPOKCHIA ATIOMUHUS U
TUJIPOKCHJIA IIUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aj1a4 1Mo Teme «BaxHeuiue
METaJIJIbI U KX COCIUHECHUS».

XuMHA U OKpYKa0LIas cpeaa

BemecrBa u Marepuasnsl B IIOBCEIHEBHOW JXM3HM 4elloBeka. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiui B OwbiTy. [lepBas momorns mnpu
XUMHUYECKHUX OKOTax U OTPABICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXkKarollew cpenbl (MpeaenbHas TOmycTHUMast
KOHIIeHTpanus Beniects, naiee — [1JIK). Poib XxumMun B pemieHun 3K0JI0THUYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHrue o0paslloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEPHBIC
MaTepHaIbl).

Meoscnpeomemnuie ceéa3u

Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XUMUU B 9 Kiacce
OCYIIECTBIIICTCS 4epe3 UCIOIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATHI, TaK W TMOHATUMN, SIBIAIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.



OO0uue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4HbIM (pakT, THMoTe3a, 3aKoH,
TEOpHWs, aHauu3, CHHTE3, KIacCUPUKaIUsi, TMEePUOJUYHOCTb, HaOIIOACHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeib, SBICHUE, MAPHUKOBBIM
s (dexT, TeXHOIOTHSI, MaTepUAJIbL.

du3znka: MaTepus, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKIIU, U30TOIIbI,
PaauOaKTUBHOCTD, MOJIeKya, ANEKTPUUYECKUIN 3apsn, MPOBOJIHHUKH,
MOJYNIPOBOAHUKH, JUANEKTPUKH, (POTORIAEMEHT, BEHIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KPUCTATUIMYECKAs
pemeéTka, cruiaBbl, (PU3UUYECKUE BEIUYUHBI, €IUHUIBI MU3MEPEHHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunrtes, npixaHue, Omocdepa, 3KOCUCTEMA, MHUHEPAIbHbBIC
yA00pEeHUs, MUKPO3JIEMEHThI, MAaKPO3JIEMEHThI, IUTATEIIbHbIE BEIIECTBA.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE TOPO/IbI, TIOJIE3HBIE
HCKOIaeMble, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOy4YeHUS] XMMUU B €IUHCTBE Y4YEOHOU Hu
BOCIIUTATENIbHOM JEATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUICKUMU
COIIMOKYJIIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBe MpaBWJIaMM U HOPMaMHu TMOBEACHUS M CIOCOOCTBYIOT IpolEccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COLMATIU3AIMN 00YYaIOIINXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaroluxcs
PYKOBOJICTBOBATbCSL CHUCTEMOM TMO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAUUWA U
pacuIMpeHue OnbITa AeSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOTr0 BOCIIUTAHMS :

[IEHHOCTHOT'O OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAYYHOMY HACJEIUI0, TOHMUMAaHUSA 3HAYECHHUS XUMUYECKOM HAyKU B KU3HU
COBPEMEHHOI'0 00I1IeCTBa, CIOCOOHOCTH BJIAAECTh JOCTOBEpHOU HH(MOpManueil o
MEPEIOBbIX JOCTUKEHUSIX U OTKPBITHUSIX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUYHBIX 3HAHUSIX 00 yCTPONUCTBE MUpa U 00IIEeCTBa;

2) rpa;xaaHCKOro BOCIMTAHUS:

MPEACTAaBICHUS O COLUAIBHBIX HOPMAax M TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUM B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-MCCIEeA0BATeNIbCKOM, TBOPUECKOM UM JIPyrUX  BUJAX
NeSATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW NESITEIHHOCTH MPHU
BBITIOJIHEHUU Y4YEOHBIX, T[IO3HABATENIHHBIX 3a7a4, BBHIMOJIHEHUU XUMHUYECKUX
AKCTIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOTIOHUMAaHUIO0
Y B3aMMOIIOMOIIY B MPOIECCE ITOM yueOHOU AeSITEIbHOCTH, TOTOBHOCTH OIIECHUBATh
CBOE MOBEJCHUE M TMOCTYNKA CBOUX TOBAPUILEH C TMO3UIMU HPABCTBEHHBIX H
MIPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHMS

MHUPOBO33PEHYECKUE TPEJACTABICHUSI O BEIIECTBE U XUMHUUYECKOW peakiluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAYKU W COCTABJISIOIIHE
OCHOBY JIJIsl TIOHMMAaHHS CYIIHOCTH HAay4HOU KapTHUHBI MUpa, NPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPHUPOJBLI, B3aUMOCBS3SX 4YEJIOBEKA C
PUPOTHOMN CPENOi, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HANPABICHHBIC HA TOJIyYEeHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIUMBIC Jii OOBSICHEHHS HAOII0JaeMbIX IPOILIECCOB U SIBJICHUIA,
MO3HABATEILHON, MH(POPMAIMOHHON M YUTATEIBCKOW KYJIbTYPhl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM paboThl ¢ Y4eOHBIMHM TEKCTaMH, CIIPABOYHOM



JUTEPATypPOr, JIOCTYNMHBIMH TEXHUYECKHUMH CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHI0O W TIO3HAHMIO, JIF0OO3HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
NEeATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBICHHOCTH U YPOBHS OOy4yeHUS B
JlaabHEHNIIEM;

4) popMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH HW3HHW, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pOBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE MOCJIEICTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOTOJsl, HAPKOTHUKOB, KypeHusi),
HEOOXOJUMOCTH COOJIIOAEHUS TMpaBWi O€30MacHOCTH MpU OOpaIllEHUH C
XUMUYECKUMU BEILIECTBAMU B OBITY U peaJIbHOW KU3HU;

5) Tpy10BOr0 BOCIIUTAHMS S

UHTEPEC K MPAKTHUYECKOMY M3yUEHHIO npodeccuil u Tpyaa pa3iudyHOro poja,
YBa)KE€HHE K TPYAY U pe3ysibTaTaM TPYJ0BOM ESATEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS  NPEAMETHBIX 3HAHUM MO  XUMHUHM, OCO3HAHHBIM  BBIOOpP
WHJMBUIYaJbHOW TPACKTOPUHU MPOJOJIKEHUSI 00pa30BaHus ¢ yUETOM JTUYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTU K XMMUHM, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycnenrHoi npoecCuoHaIbHON NEATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(eCCHOHATBHOU Cpeie;

6) 3K0J10rn4eCcKOro BOCIIMTAHMS:

AKOJIOTUUYECKU 11e71€CO00pa3HOe OTHOIICHHUE K MPUPO/IC KAaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIeCTBOBaHMs, MOHUMAHHE IIEHHOCTU 3J0pPOBOrO0 U
O0e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bU3MYECKOMY M TICUXUYECKOMY 3/I0POBBIO, OCO3HAHHE ILIEHHOCTH COOJIOJCHUS
MpaBUJl 0E€30MaCHOTO MOBEICHUS MPU paboTe C BELIECTBAMHU, a TAKXKE B CUTYaIUsX,
yIPOXKAIOMIKX 3I0POBBIO U )KU3HU JIO/ICH;

CIOCOOHOCTHU MPUMEHSITh 3HAHUSI, TOJIy4aeMble MPU W3YYEHUU XUMHH, JJIS
pelieHus 3a/1a4, CBA3aHHbBIX C OKPYKAIOIIEH TPUPOIHON Cpeloi, NIl TOBBIIICHUS
YPOBHSI  DKOJOTMYECKOW  KYJIbTYpbl, OCO3HaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTeid WX PEelIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHHUSI PYKOBOJICTBOBAaThLCS UM B IMO3HABATEILHOM,
KOMMYHHMKATUBHOM U COIIMATBHOMN MIPaKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHBI

B cocrtaBe wMeTampeaMETHBIX pe3yJbTaTOB BBIACISIIOT 3HAYUMBbIE TS
dbopMupoBaHUs MUPOBO33PEHUS OOIICHAYYHbIC TTOHATUS (3aKOH, TEOPHUS, IIPUHIIHII,
runote3a, (akt, cucrema, NPOIECC, DKCICPUMEHT U JIPYroe.), KOTOphIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEaMeTaxX U IMO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITHX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IETOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE 1€CTBUA (TO3HABATEIbHBIE,
KOMMYHUKAaTHBHBIC, PETYIATUBHBIC), KOTOpbhIE 0OecmeunBarOT (popmMupoBaHue
TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NeSATEIbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue AeicTBUA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOEHUU
3HAHUMN: pacKphIBaTh CMbBICI XUMHYECKUX MOHSTHI (BBIAEIATH UX XapaKTEpHBIE
MPU3HAKW, YCTaHABIMBATh B3aUMOCBS3b C JAPYTMMHU MOHSITHUSIMH), UCIIOIb30BATh
MOHATHUA JUIs1 OOBSCHEHUS! OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATH OCHOBAHUS U
KpUTEpUH ISl KJIACCUPUKAIMU XMMHYECKUX BEIIECTB U XUMUYECKUX PEaKIuH,
YCTaHABIIUBaTh MPUUYUHHO-CIIECICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTDH JIOTUUECKHUE PACCYkACHUSI (MHIAYKTUBHbBIC, I€IYKTUBHBIE, 110 aHAJIOTUN),
JienaTh BEIBOABI U 3aKIIIOUCHHUS;

yMEHUE TMPUMEHSTh B TpollecCe€ TMO3HAHMUS MOHATUS (IPEAMETHBIE W
METanpeIMETHbIC), CAUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEeMbI€ B XUMUH,
npeoOpa3oBhIBATh MIUPOKO MPUMEHSEMbIE B XUMUU MOJEIbHbIE MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHMBOJI dJEMEHTa), XUMH4YecKas ¢GopMmyia U YypaBHEHHE
XUMUYECKOU PeaKIMu — MPU PEIICHUH y4eOHO-MTO3HABATEIbHBIX 3aj/ladu, ¢ Y4ETOM
ATUX MOJEIBHBIX MPEACTaBICHUN BBISBISITE U XapaKTEPU30BaTh CYIECTBEHHbIC
MIPU3HAKY U3yYaE€MbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUH,
BBISIBJIITh  OOIIIME€  3aKOHOMEPHOCTH, MPUUYMHHO-CIEJCTBEHHBIE CBSI3M U
MIPOTUBOPEUHS B U3YUAEMbIX MPOLECCAX U SBICHUSX.

Ba3oBble ucciaenoBaTe/ibCKkie AeiicCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABICHHBIE BOIPOCHI B KA4€CTBE HMHCTPYMEHTA
MO3HAHMS, & TAK)KE B KAYECTBE OCHOBHI JJ1s1 GOPMUPOBAHUS TUTIOTE3HI IO IPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

npuoOpeTeHue OmbITa MO TUIAHUPOBAHUIO, OPTaHU3AlMU W TMPOBEICHUIO
YUCHHUYECKUX OJKCIIEPUMEHTOB, YMEHHE Ha0IoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 Pe3yNbTaT, (POopMyIHpoBaTh 00OOIICHUS U
BBIBOJIBI 10 PE3yJbTaTaM MPOBEIEHHOTO ONbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpoJieNTaHHOM paboTe.

PabGora ¢ undgopmanmeii:

yMEHUE BBIOMpaATh, aHAIW3UPOBATh W HWHTEPIPETUPOBATH HH(POPMAIIUIO
pa3IUYHBIX BUIOB U (OPM IPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIOMYJISIpHAS ~ JIUTEpaTypa XUMHUECKOTO COJCpP)KaHHS, CIPaBOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUYECKH OILICHHBATH MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO WH(OpMAIIHIO;



yMEHUE MPUMEHATh Pa3IMYHbIE METOJbl M 3alpOChl MpPH MOHCKE U OTOOpE
nHOpPMAIIM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHEHUS
y4eOHBIX M MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOr0 THUIA, IPUOOPETEHUE OIbITA B
00JaCTH  HMCTONB30BaHMUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HUCIOJIb30BAHUS PA3TUUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEIbHO BBIOUPATh ONTUMAJIbHYIO (OpMY MpeAcTaBiIeHUsI UH(POpMALIU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIOXHBIMU CXEMaMH, JHarpaMMamu,
apyrumu popMamu rpa@uku U KX KOMOMHALUSAMU;

YyMEHUE HCHOJIb30BaTh M AaHAJIM3UPOBaTh B Ipolecce Yy4yeOHOU W
HCCIIEIOBATEIBCKON NESITEIbHOCTH MH(DOPMALIMIO O BIUSHUM MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIIOPTA HA COCTOSIHUE OKPYKAOIIEH MPUPOIHOU
Cpeapbl.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

yMEHUS 3a1aBaTh BOMPOCHI (B X0/ AUaora u (Win) JUCKYCCHH) MO CYIIECTBY
oOcyxaaeMol TeMbl, (OPMYIHPOBATh CBOU MPEJIONKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIJIOKEHHOM 3a1a4H;

YMEHUS  MPEJCTaBIATh  TOJYYEHHBIE  Pe3yibTaThl  I[O3HABATEJIbHOM
NEATeNIbHOCTH B YCTHBIX U TMHUCbMEHHBIX TEKCTax; JellaTb Mpe3eHTalUI0
PE3YJIbTATOB BBINOJHEHUS XUMHYECKOr0 JKCIEepUMeHTa (11abopaTopHOro OIbITa,
1ab0opaTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

YMEHHUS y4e€OHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM W MCCIENOBATEIIbCKOM  JEATEIbHOCTA  IIPU  PELICHUU
BO3HUKAIOLIUX NpoOJieM Ha OCHOBE Y4ETa OOLIMX HMHTEPECOB U COIIACOBAHUSA
no3unuii (00Cyx aeHuss, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIMSI
COBMECTHBIX JEHUCTBUM, OINpPEACICHUE KPUTEPUEB IO OLECHKE KayecTsa
BBITIOJTHEHHOM PabOTHI U ApYrue).

PeryasiTuBHbIC YyHUBepCcaJIbHbIe YUeOHbIE JeHCTBUSA:

YMEHUE CAMOCTOSTENBHO OIPENENATh LENU ACATEIbHOCTH, IIJIAHUPOBATb,
OCYLIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpATh Hanbosee 3 (PeKTUBHBIE CIOCOOB! PelIeHUs] YUeOHbIX U
MTO3HABATEIBHBIX 3aJla4, CaMOCTOSATEIbHO COCTABJIATh WM KOPPEKTUPOBATH
NPEUIOKEHHBIM  aJITOPUTM  JIEMCTBUUA IIPU  BBINOJHEHUU 33JaHUKM C YYETOM
MOJIYYEHUSI HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsiX,
OLICHMBAaTh COOTBETCTBHE ITOJYYEHHOI'O DPE3yJbTaTa 3asBICHHON LEIU, YMEHHE
UCITIOJIB30BATh U aHAJIU3UPOBATH KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUH 3a/1aHHI.

NPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOCHHIO OO0A3aTEIBHOIO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOHM (enepaibHON paboueil mporpammoit,
BBIJICIISIIOT: OCBOGHHBIE OOYYAIOUIMMUCS Hay4YHbIE 3HaHUS, YMEHHS U CIOCOOBI



NEUCTBHM, crenupuyeckue Il NpeaMeTHOW obmacth  «XuMHS», BHUIBI
NEATEIbHOCTH 10  TOJYYEHUIO HOBOTO  3HAHUSA, €ro HWHTepHpeTaluu,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYallUSX.

K koHiy 00yuenus B 8 kj1acce npeMeTHbIE pe3yJIbTaThl HA 0A30BOM YpOBHE

JOJIKHBI OTPaXKaTh COPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

e pAaCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSTHUN: aTOM, MOJIEKYJa,
XUMHYECKHM 3JIEMEHT, MPOCTOE BELIECTBO, CI0XHOE BEIIECTBO, CMECh
(omHOpPOJHAS U HEOJHOPOHAS), BAJ€HTHOCTh, OTHOCUTENIbHASI aTOMHAsl U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XMMUYECKOT0 3JIEMEHTa B COEIMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JICKTPOOTPUUATEIBHOCTh, CTENEHD
OKHUCJICHHUS, XMMHYECKasl peakuus, KiacCUuPUKalMs peakluil: peakiuu
COCMHEHUS, PEaKUUU PA3JIOKECHUS, pEaKUUH 3aMELICHUS, PEaKUUu
oOMeHa, 3K30- U IHJA0TEPMUUYECKUE PEaKINH, TeIIOBOU 3(hPEeKT peakiuu,
SIPO aToMa, JIEKTPOHHBIN CJI0OM aToMa, aTOMHAasi OpOUTalb, paJnyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHASI U HEMOJSpHAs KOBAJEHTHAasl CBS3b, HOHHAS
CBSI3b, MOH, KATHMOH, AaHWOH, pacTBOpP, MaccoBas [JO0Js BEIIECTBA
(MpoLEHTHAs] KOHLIEHTpAallKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHYECKUX TIOHITHA U
MPUMEHSITH 3TH TIOHSITHUS MPU ONMMCAHUH BEUIECTB U UX MPEBPAICHUI;

e HCMOJb30BaTh XMMHUYECKYIO CHMBOJIMKY [Jii COCTaBlieHUs (opMmyi
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUN;

e OIpeAesITh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKWCIEHMSI  DBJEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
NPUHAJICKHOCTh BEIIECTB K OINPEAECIEHHOMY KJIAcCy COCIMHEHUH IO
dbopmynaM, BHUA XUMHYECKOW CBSI3M (KOBaJEHTHAas M HOHHAas) B
HEOPraHUYECKUX COCTMHEHUSIX;

e packpeiBaTh cMmbica Ilepunoamueckoro 3axkona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TMEPUOJIMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX JJIEMEHTOB OT MX MOJokeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUs, 3aKOHA ABOTaIpO;

e OIKMCHIBATHh M XapakTepuszoBaTh TabnuuyHyto (opmy Ilepuogmyeckoit
CUCTEMbl XUMHYECKHX OJJIEMEHTOB: pa3jinuyaTh TMOHITUSA «TJIaBHAA
noarpynna (A-rpymnma)» u «mnodounas noxarpymnmna (b-rpymnma)y, maneie u
OOJIbIIIE TIEPHOJIBI, COOTHOCUTH OOO3HAUCHUs, KOTOPhIE HUMEIOTCS B
tabnune «llepuoguyeckass cucrema xumuueckux odiementoB /[l W.
MenzeneeBay ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsJl pa, 00IIee YUCIIO IEKTPOHOB U
pacrpenereHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIUPOBATh XUMUYECKHE AJIEMEHTHI, HEOPTaHMYECKHUE BELIECTBA,
XUMUYECKHE peakuuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEILECTB, M0 TEIJIOBOMY 3 (PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOLIME XHUMHUYECKHE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKasi OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX MpPEBpALICHUN B
Pa3IUYHBIX YCIOBUAX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacCChl BEIIECTB,
MAacCOBYIO [IOJII0 XHMHYECKOTO »3JieMeHTa mo ¢Gopmylsie COeIUHEHUSs,
MacCOBYIO JI0JIIO BEIIECTBA B pAaCTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO
XMMHUYECKOU PEAKIINY;

IPUMEHATH OCHOBHBIE ONEPAllMU MBICIUTEILHON AESTEIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, OOOOIIEeHHE, CHCTEMATHU3alMIo, KiacCU(HUKAIIHIO,
BBISIBJICHHE MPUYUHHO--CJIEJCTBEHHBIX CBSI3€H — JJIsI U3Yy4YEHHUS] CBOMCTB
BEIIECTB W XUMHUYECKUX pEaKIUH, ECTECTBEHHO-HAy4YHbIE METOJbI
MO3HAHUS — HAOJIOJICHHE, W3MEpPEHUE, MOJEIUPOBAHUE, IKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJe0BaTh MPaBUJIaM IOJIb30BAHUSI XUMUYECKON MOCYA0M U 1a00paTOPHBIM
o0Opy/loBaHMEM, a TakKKe TMpaBwiaM oOOpallleHusl C BelleCTBaMU B
COOTBETCTBMM C HWHCTPYKIMSIMU TIO BBINOJHEHUIO JIa0OPaTOPHBIX
XUMUYECKUX OMBITOB IO MOJYYSHHUIO U COOMPAHUIO Fa3000pa3HbIX BEIIECTB
(Bomopoa M KUCIOpOAA), IPUTOTOBIEHUIO PACTBOPOB C OMpPeAeIEHHON
MAacCOBOM JOJIE PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U IPOBOIAUTH
XUMUYECKHE SKCIIEPUMEHTHI MO0 PaClO3HABAHUIO PACTBOPOB IIEIOYed U
KHUCIIOT C MOMOIIBI0 UHAUKATOPOB (JIakMycC, (heHoNDTaIeuH, METHIIOPaHK
U IpyTHe).

K xoniy oOyuenus B 9 kiacce npeMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

PAaCKpbIBATb CMBICII OCHOBHBIX XUMHYCCKUX MOHSITUM: XMMHWYECKUU
JJICMCHT, aTOM, MOJICKYJIda, HWOH, KAaTHUOH, AaHWOH, IIPOCTOC BCUICCTBO,
CJIOKHOC BCHICCTBO, BAJICHTHOCTDL, JJCKTPOOTPpUHIATCIIBHOCTb, CTCIICHb
OKUCJICHUA, XUMHNYCCKaA PCAKIUA, XUMHWYCCKAasA CBA3b, TEIIOBOM 3(1)(1)GKT
pCaKknuuu, MOJIb, MOHHpHBIﬁ 06’béM, pacTBOp, QJICKTPOJINTHI,
HCIOJICKTPOJIUTBI, SJICKTPOJIUTHUYCCKAA AUCCOLHALNA, PCAKIIMU HMOHHOTIO
O6M€Ha, KaTaJn3aTtop, XUMHUYCCKOC paBHOBECHC, 06paTI/IMBI€ 151



HEOOpaTHUMbIE PEAKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEaKIIUU,
OKHUCIIUTEb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, aJNIOTPOIIHS,
aM(OTEPHOCTH, XUMUYECKast CBS3b (xoBaneHTHas, MOHHAs,
MeTaJuIM4ecKas ), KpucTauindeckas pemeTka, Koppo3usi METalIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOW pEaKIuH, MPEeAEbHO JOMYyCTUMAsi KOHUEHTpALUS
ITJIK BemiecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHSATUA U
MIPUMEHSITH 3TH OHSITHUS MPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;
UCIIOJb30BaTh XMMHMYECKYI0O CHUMBOJIUKY [Jii CcoOCTaBieHus Gopmyl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHIM;

ONpEeNENATh BAJIEHTHOCTh U CTENEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIAcCy COEIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
CBs3M (KOBaJICHTHAs, WOHHAs, METaJUIM4YeCcKas) B HEOPraHUYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJHBIX PAaCTBOpPAaX HEOPraHMYECKUX COCIUHEHUH, TUI KPUCTAIMUECKOMN
PEIETKH KOHKPETHOT'O BEIIECTRA;

packpeiBaTh cMbicn [lepmommueckoro 3axkona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAHHME: OMNUCHIBATh M XapaKTEPU30BaTh
Tabnuunyo ¢opmy llepronnueckoil CUCTEMbl XUMUYECKUX SJIEMEHTOB:
pa3nuuath MOHATHUS «TJIaBHas mnoarpymnmna (A-rpynmna)» U «mnoOo4yHas
noarpynna (b-rpynna)», wmanbsle u OOJbIIME MEPUOABI, COOTHOCUTH
0003Ha4YeHUs1, KOTOPBIE UMEIOTCS B IEPUOAUYECKOM TaOIuUIIe, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHMUYECKHUX DJIEMEHTOB (COCTaB U
3apsii  siApa, OOINee 4YUCIO SJIEKTPOHOB U paclpejieiieHue uX I0
ANIEKTPOHHBIM CJI0SIM), OOBACHSTH OOILIME 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HMX COCIUHECHHUH B Mpejerax MajblX MEpPHOJI0B U
TJIABHBIX MOJATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(PUIIUPOBATh XUMHUYECKHE AJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XUMHUYECKHE peakiuu (M0 YUCIAYy M COCTaBY Yy4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY A(PdeKTy, Mo U3MEHEHUIO CTeTICHEW OKUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIUME U CHEeHUPUUECKUE XUMUYECKUE
CBOMCTBa TIPOCTHIX M CJIOXKHBIX BEIIECTB, TOJTBEPXKIasi OIMHUCAHUE
npuMepaMu MOJICKYJISPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

COCTaBJISITb YPaBHEHHUS DJICKTPOJIMTHYECKONW JTUCCOIMAIIMM  KHUCIIOT,
IeJI0Yed W COJICH, TIOJIHBIC M COKpAIIEHHBIC YPAaBHEHUS PEeaKIii HOHHOTO



oOMeHa, ypaBHEHUS pPEaKIHW, TOATBEP)KIAONINX CYIICCTBOBAHHE
TCHETUYCSCKON CBSI3M MEXYy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCJIWUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKIUN
IIOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OallaHCca 3THX PEaKIIHii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHMUS,
BO3MOKHOCTH TMPOTEKAHHUS XMMHYECKHUX NPEBpallleHUHd B Pa3IUUHBIX
YCIIOBHUSIX;

BBIYHCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO 1 MOJIIPHYIO MacChl BELIECTB,
MAacCOBYIO [IOJII0 XHMHYECKOTO »3JieMeHTa mo ¢Gopmylsie COEeIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, NPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU pEeaKIuH;

co0JI01aTh paBuJa MOJIb30BAHUSI XUMUYECKOU MOCYA0U U 1a00paTOPHBIM
o0Opy/lOBaHMEM, a TakXKe TMpaBWwia OOpallleHUsi C BEUIECTBAMH B
COOTBETCTBMM C HWHCTPYKIHUSIMU TIO BBIINOJHEHUIO JIa0OPaTOPHBIX
XUMHUYECKUX OMBITOB [0 MOJYYSHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMUaKa u yriaeKkHuclIoro rasa);

IPOBOJIUTH PEAKIUH, OITBEPK/IAI0IINE KaueCTBEHHBII COCTAaB pa3IMuHbIX
BEIIIECTB: PACMO3HABATh OMNBITHBIM MNYTEM XJIOPHUA-, OpOMUI-, HOAUA-,
kapOoHat-, (¢ocdar-, cunukar-, cyiabdar-, THIAPOKCHII-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI HM3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIE OIE€palli MBICTUTEIBHON AEATeIbHOCTU — aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIIeHNEe, CUCTEMAaTH3aIl1I0, BBISIBICHUE TPUUNHHO-
CJIEJICTBEHHBIX CBSI3€M — JJI1 U3YUYEHHUS CBOWMCTB BEIIECTB M XUMHUECKUX
peakiuii, eCTECTBEHHO-HAay4YHbIE METOJbl TO3HAHUS — HaOJIIOJICHHE,
U3MepeHue, MOJICIMPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoauuecTBO Yacos
Ne HaunmeHoBaHMe pa3ae/ioB U DJIeKTpOHHbIe (L (POBbHIE)
n/n TeM NPOrpaMmbl Bcero Konrpoakuwie Tpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paszpnea 1. IlepBoHayaibHble XUMHYECKHE OHATHUSA
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [{OK
MIPAKTHUYECKOU IeATEITbHOCTH https://m.edsoo.ru/7f41837¢
YyeJioBeKa
12 BemecTBa n xumMuyeckue 15 | bu6mmorekxa [JOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20
Pa3znesn 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3znyx. Kucnopoa. [lonstue 6 bubnuoreka [JOK
00 oxcHuaax https://m.edsoo.ru/7f41837¢
29 Bomopon.Ilonstue o kuciorax g 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢
23 Bopna. PactBopsl. [TonsTre 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 | 1 bubmuoreka [JOK
HEOPraHUYECKUX COECTMHEHUHN https://m.edsoo.ru/7f41837c¢
Hroro no pasaeny 30

Pa3nen 3. Ilepnonnueckuii 3axkoH u [lepuogudeckas cucrema xumuieckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUA




[Tepronnueckuii 3aKOH U
IIepnoguueckas cucrema

bubmmoreka [{OK

3.1 XUMHUYeCcKnX dyeMeHnToB J1. U. 7 https://m.edsoo.rw/7f41837c
Mennene-eBa. CtpoeHue
aroma
' https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIUH
Hroro no pazneny 15 brbmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 bubmmorera [JOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Pa3nen 1. BemecTtBo 1 XMMH4YeCKHe PeaKIUH
11 [ToBTOpenue u yriy6ienne 3HaHUN 5 | bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmuoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTHYECKAS JUCCOIMALIMS. g | 1 bubnuoreka [JOK
' XHUMHYECKUE PEAKIIUN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Paznen 2. HemeTaJILI M UX COeANHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnnorexa [JOK
' sneMeHToB VIIA-rpynmnbl. ["amorensl https://m.edsoo.ru/7f41a636
OO1as XxapakTepUCTUKa XUMUYECKIX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCAMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
bubmunoreka [JOK
2.3 anemMeHToB VA-rpynmsl. A3zot, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COCAMHEHUS
OO01mas XxapaKTepUCTUKA XUMUYECKIX
2.4 snemeHToB [VA-rpynnsl. Yrnepoa u 8 1 2 brbmmorexa [TOK
' . PYIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Hroro no pasgeny 25




Pa3gena 3. Merasjibl M UX COeANHEHUS

. bubnuorexa [JOK
3.1 Obmue cBolCTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [JOK
3.2 Baxxuerime MeTajutbl 1 UX COCTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus v oKpy:Kamomasi cpeia
4.1 BemectBa 1 MaTepuansl B >KU3HU YEJIOBEKA 3 bubmorexa HOK
) m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHoe Bpems 3 bubmmorera [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIe
Tema ypoka Kontpoasubie | IlpakTuueckue A op
n/n Bcero u3ydyeHnusi | oOpa3zoBaTejibHbIE
padoTsbI padoThbI
pecypchl
IIpeamer xumun. Posb xumun B
1 pen 1 03.09.2024 bu6mmoreka [IOK
JKU3HU 4YesoBeka. Tena u BeniecTna https://m.edsoo.ru/ff0d210c
IlonsTue o MeTomax MO3HAHUS B b K
2 A 1 06.00.2024  PrOmaoTexallO
XUMUHU https://m.edsoo.ru/ff0d227¢
[IpakTnueckas padorta Ne 1 «IIpasuiia
a00THI B 1a00OpaTOPUU U IPUEMBI bubmuoreka [JOK
3 P patop P 1 10.09.2024 | DHOMOTERA I
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
Yucteie BemecTBa 1 cMecH. CrocoObl
4 111 ! 1 13.09.2024 bubmmoreka [IOK
pasneneHus cMmecen https://m.edsoo.ru/ff0d26¢ca
[IpakTrueckas padota Ne 2 Eu6 OK
5 «Paznenenne cmeceit (Ha mpumepe 1 17.09.2024 nommoteka I
. https://m.edsoo.ru/ff0d28c8
OYHCTKH TIOBAPCHHOU COJIH)»
bu6 K
6 ATOMBI 1 MOJIEKYJIbI 1 20.09.2024 uommorexa O
https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE FIEMEHThI. 3HAKH
7 1 24.00.2024 | PrOmmorera [OK
(CUMBOJIBI) XUHMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6nuoreka [JOK
8 IIpocThie U ClIOKHBIE BEIIECTBA 1 27.09.2024
p B https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 01.10.2024 nommorexa 110

https://m.edsoo.ru/ff0d2d50




3aK0H IMOCTOSHCTBA COCTaBa BEIIICCTB.

10 Xumnueckas popmyina. BanreHTHOCTD 04.10.2024 bubnrotexa LIOK
pMyIa. o https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX DJIEMECHTOB
OTHOCUTENbLHAsA aTOMHAas Macca. bubnuoreka IHOK
11 08.10.2024 | DHomorerall
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas g0 XUMHYIECKOTO b K
12 g 11.10.2024 | PHOmmorexa HO
3JIECMEHTA B COCJIMHECHUU https://m.edsoo.ru/ff0d350c¢
KommaectBo BemecTBa. Monb. b K
13 HI 15.10.2024 nomoTeKa HO
MonspHas macca https://m.edsoo.ru/ff0d5230
dusnyeckue U XUMAYECKUE SIBJICHUS. b K
14 18.10.2024 | DOmmorexa HO
XuMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
TIpusHaky ¥ yCI0BUS IPOTEKAHUS b K
15 p y ! p 22.10.2024 nommoreka 11O
XUMHUYECKUX peaKIni https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEILIECTB. bubnnorexa [JOK
16 25.10.2024
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrancnenus xojimdyecTBa, Macchl Bu6 10K
HOINOTEKA
17 BEIECTBA O YPaBHEHUSIM 05.11.2024
B P . https://m.edsoo.ru/ff0d5708
XUMHUUYECKUX PeaKinil
Knaccudukanus XuMuaeckux
. bub6mmoreka [JOK
18 peakmuii (CoequHEHUs, Pa3I0KEHUS, 08.11.2024
https://m.edsoo.ru/ff0d3{34
3aMerieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii- Eu6 OK
HOJINOTEKA
19 sHIKIoneaucT. O000IeHnEe 1 12.11.2024 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMAaTU3aIHsA 3SHAHUHI
KontpoabHas padora Nel mo teme Bubnunoreka IIOK
20 P P 15.11.2024 i

«BeliecTBa 1 XUMHYECKHE pPCaKnuum»

https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kuciopoa — sjieMeHT u 19.11.2024 bubmorexa HOK
Ayxa. oA o https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
dusnyeckre 1 XUMUYECKHE CBOMCTBA Eu6 LIOK
HOJIHOTEKA
22 KUCIIOpoJa (peaKMy OKUCICHHS, 22.11.2024
pona (peaxn https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 oxcumax
CriocoOslI ostydeHust KUCIopo/ia B
bu6mmoreka [IOK
23 1a60paTOPUH U POMBIIIIICHHOCTH. 26.11.2024
https://m.edsoo.ru/ff0d497a
[IpumeHenne kucnopoaa
TennoBoii a3 ekt xumuueckoin
€aKIIMH, TIOHATHE O b K
24 peaki 59.11.2024 nommoreka 11O
TEPMOXUMHUYECKOM YpPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYCCKHUX PEAKITUSIX
TormumBo (HedTh, yroiab U METaH).
bub6mmoreka [JOK
25 3arpsi3HEHUE BO3/yXa, CIOCOOBI €T0 03.12.2024
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALCHUS
[IpakTrueckas pabota Ne 3 o Teme
bu6mmoreka [JOK
26 «ITomyuenue u cobupanue 06.12.2024
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJa, U3YYEHUE €r0 CBOMCTBY»
Bomgopon — sieMeHT 1 mpocToe bu6 OK
27 nopon p 10.12.2024 nonamotreka L]
BeniecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
dusudeckue U XUMHYECKHE CBOMCTBA bu6 K
28 13.12.2024 ~ Duomuorexa 1O
Bogopoja. [Ipumenenune Bojiopoaa https://m.edsoo.ru/ff0d4dd0
bu6 K
29 TTongaTue o KUCIIOTaX U COJISIX 17.12.2024 nomorexa O
https://m.edsoo.ru/ff0d50d2
CriocoObl MOJay4eEHHs BOIOPOIa B b K
30 y AOPOA 20.12.2024 | Pnomorera [0

nabopaTtopun

https://m.edsoo.ru/ff0d4dd0




[Ipaktuyeckas pabora Ne 4 o reme

31 «[Tonyuenne u cobupanue BOAOPOLA 24.12.2024 bubmmorera [TOK
7 o P posa, o https://m.edsoo.ru/ff0d442
W3y4YEHUE €ro CBOMCTBY
MoustpHEBIN 00BEM ra3oB. 3aK0H b K
39 p 97129004 nommoreka 11O
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciaenus 00n€Ma, KoJIM4YecTBa Eu6 OK
nOINOTEKA
33 BEIIIECTBA ra3a MO €ro U3BECTHOMY 10.01.2025 1
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Breraucnenust 006M0B ra3oB o Eu6 OK
NOINOTEKA
34 YPABHEHHIO pEAKIIMA HA OCHOBE 14.01.2025 1
) . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIIEHUI ra30B
du3znvecKknue U XMMHUYECKHE CBOMCTBA bu6mmorexa [IOK
35 17.01.2025
BOJIbI https://m.edsoo.ru/ff0d587a
Cocras ocHoBanuii. [lousarue 00 bubnmunoreka HOK
36 21.01.20p5  Pwommorexall
WHAUKATOPaAX https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTEb.
Hacrimmennble 1 HeHACKIIEHHEIE bubnmunoreka HOK
37 m . 24.01.20p5  Pwommorexall
pacTtBOpbl. MaccoBas 1075 BENECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[Ipaktuueckast padota Ne 5 mo Teme
«IIpuroroBieHue pacTBOPOB C bu6 K
38 PHTOTOBIICHHC PACTBOPOB € 28.01.20p5  Puommorera IO
OINPENEIIEHHON MacCOBOU J0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
KontpoabHas padora Ne2 o teme bu6 K
39 P P 31.01.20p5  Pwommorera IO
«Kucnopoxa. Bonopon. Boga» https://m.edsoo.ru/ff0d6342
Oxcuapl: cocTaB, Kiaccu(ukarus, b K
40 A (pukary 04.02.2025 nommoreka 11O

HOMCHKIJIaTypa

https://m.edsoo.ru/ff0d664¢e




[Tosydyenne u XMMHUYECKUE CBOMCTBA

bu6mmoreka [{OK
41 KHUCJIOTHBIX, OCHOBHBIX U 07.02.2025
https://m.edsoo.ru/ff0d664e
aM(OTepHBIX OKCHUIOB
OcHoOBaHus: cOCTaB, KIacCupUKAIUSL, b K
42 Puican 11.02.2005 | Prommorexa HO
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
TTonyyeHue U XUMHUYECKUE CBONCTRA b K
43 YACHHS 14.02.2005 | Prommorexa HO
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
KwucnoTel: cocTaB, kitaccudpuKamms, b K
44 Puican 18.02.2025 | Prommorexa HO
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
Ilonyyenne u XUMHUYECKHE CBONCTBA b K
45 ya 21.02.2005 | Promorexa IO
KHCIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa,
bub6mmorexa [IOK
46 CIOCOOBI OJYYSHUS, XUMUYECKHE 25.02.2025 nomoreka I
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktrueckas pabota Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 331a4 10 TEME bu6mmoreka [JOK
47 P 8 28.02.2025 | Pronmorexa 1l
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
I'enetnyeckas CBA3b MEXIY Eu6 OK
nOIMOTEKA
48 KJIacCaMU HEOPraHUYECKUX 04.03.2025 H
. https://m.edsoo.ru/00ad9a50
COCIMHEHHI
O0001IcHNE U CHCTEMATH3aIIHS bu6 K
49 . . 07.03.2025  Promiorexa 1O
3HAaHUU https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 mo teme Eu6 OK
nOIMoTEKa
50 "OCHOBHBIE KJIaCChl HEOPTraHUYECKUX 11.03.2025 i

coenuHeHun"

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




[TepBbIe MOTBITKA KIACCH(PUKAITTU

bu6mmoreka [{OK
51 XUMHUYECKHX d1eMeHTOB. IlonsaTue o 14.03.2025
https://m.edsoo.ru/00ad9ffa
TpyIIax CXOJHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
Ilepuomuueckas cucrema Bbubanorexa IIOK
52 pHOA 18.03.2025 1
XUMHUYeCKnX dyeMeHnToB J1. U. https://m.edsoo.ru/00ada52¢
MenneneeBa
53 Ilepuoanl, r TBI, TIOAT TBI 21.03.2025 bubmorexa LHOK
PHOZBL, TPYIILL, TOATPYT e https://m.edsoo.ru/00ada52c
Ctpoenue atomoB. CocTaB aTOMHBIX Bubanorexa IIOK
54 P 01.04.205 | Duomorexall
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IEeKTPOHHBIX 000JI09eK Eufs OK
. nOInOTEKA
55 aToMOB 3J5ieMeHTOB [lepruoanueckoit 04.04.2025 1
https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. MenaeneeBa
XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA II0 €0 MOJIOKEHUIO B Bubanorexa [IOK
56 N 08.04.2025 | DHomorexall
[lepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leprnoandeckoro 3akoHa
JIST Pa3BUTHUS HAYKUA U NIPAKTUKHU. []. bu6 OK
57 P YicH TP A 11.04.20p5 | DHommorexa 1l
N. MenpaeneeB — y4€HbIN, MTEIAror U https://m.edsoo.ru/00ada96e
rpaxk1aHuH
DIIEKTPOOTPULIATEIILHOCTH AaTOMOB Bbubaunorexa [IOK
58 p pHl 15.04.2025 1
XUMHUYECKUX AIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nunoreka [JOK
59 HMonHas xumMmyeckas cBsI3b 18.04.2025
https://m.edsoo.ru/00adac34
KoBanenTHas noiapHasg XuMUUeCKas b K
60 P 22.04.2025  Promotera IO

CBA3b

https://m.edsoo.ru/00adaab&




KoBanenTnas HenoJsipHas bubnnorexa [JOK
61 1 25.04.2025
XAMHUYECKas CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2 1 29.04.2025
6 Crenems oxucnemns https://m.edsoo.ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC i 06.05.2025 bubnuorexa [JOK
peakuuun https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
64 0] 1 13.05.2025
KHCITHTEII 1 BOCCTaHOBHTEIH https://m.edso0o.ru/00adb076
Kontponbnas padora Ne4 no teme Eu6 LIOK
nOIMOTEKA
65 C . X 1 16.05.2025
(HIPOSHEE STOMA. ARMUEECRas https://m.eds00.ru/00adb486
CBSI3bY»
66 Pe3epBHbIi ypoK. O6o6£ueH1/1e u | 50.05.2075 bubnuoreka [JOK
CHUCTEeMAaTHu3alus 3HaHUM https://m.edsoo.ru/00adb33¢c
67 Pe3epBHBIi ypOK. O6o6fueHI/Ie u | 23.05.2025 bubnunorexa [JOK
cUcTeMaTu3alus 3HaHUU https://m.edsoo.ru/00ad9cb2
68 Pe3epBHBIi ypOK. 0606511eHHe u | 27 .05.2075 bubnnoreka [JOK
cUcTEeMaTHu3alus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne aTra nudposbIe
Tema ypoka KonrTpoasubie | IlpakTuueckue A op
n/n Bcero u3ydyeHnusi | oOpa3zoBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
[Iepnoanueckuit 3aK0H.
Ilepnonnueckas cucreMa b K
1 pHOA 1 04.002024 PrOmaoTexallO
XUMHUYECKUX 3nemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3BMEHECHUH Eufs OK
" OTeKa
2 CBOVICTB XMMHYECKHX DJIECMEHTOB 1 06.09.2024 nbmmorexa I
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOIOB
Kiaccudukamnmsa 1 HoMeHKIaTypa bubnmunoreka IHOK
3 (1) . P 1 11.09.2024 1
HEOPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
Bunapl XUMHUYECKOU CBSI3U U THUIIEI Bbubanorexa [IOK
4 A . 1 13.09.2024 1
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponpHas padota Nel o teme
«[loBTOpEHUE U yriIyOiIeHUE
5 . p yrLy 1 1 18.09.2024
3HAHHUM OCHOBHBIX Pa3/IesIOB Kypca
8 Kkiacca»
Knaccudukanusa XuMUUecKux bubaunoreka K
6 ii) H 1 20.09.2024 Ho
peaKkui 1Mo Pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHaTHE O CKOPOCTH XUMHUYECKOU
7 eakuu. IloHATHE 0 TOMOTr€HHBIX U 1 25.09.2024 bubmnorexa [IOK
pCAKIiHL. R https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIMIX
ITondarue o XMMHUUECKOM Bbubnmoreka IIOK
8 1 27.09.2024 1

paBHOBCCHHU. q)aKTOpLI, BIHAOIINUC

https://m.edsoo.ru/00adc28c




Ha CKOPOCTH XUMHUYECKOM pCakuuun
1 TIOJIOKCHHUEC XUMHUYCCKOI'O

Jucconyanysa. XUMHA4EeCKue
pCaKkuu B paCTBOpaAX>»

paBHOBECHs
OKUCIUTEIBLHO- bubanorexa IIOK
9 03.10.2024 | Pubmmorera ll
BOCCTAHOBUTEJIBHBIEC PEAKIINT https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHYECKON BuG OK
nOINOTEKA
10 mucconuanyn. CHIIBHBIE U CIIA0bIE 04.10.2024 1
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. Bbubanorexa IIOK
11 HoHHbIE ypaBHEHHSI peaKkuil 09.10.2024 nommoreka I
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAHHUH B CBETE IIPEICTABICHUN b K
12 pe 11.10.2024 | POmmorexa HO
00 3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIINU
XHUMHYECKHE CBOMCTBA COJIEH B Bu6 OK
o NOJIMOoTEKA
13 CBETE MPEACTABICHUI 00 16.10.2024 1
. https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUUECKON AUCCOIUALINHT
" Bbubanorexa [IOK
14 [TonsiTue o ruapoIU3€E CoJie 18.10.2024 H
https://m.edsoo.ru/00add9d4
O000111eHrE U CUCTEMATHU3ALMS bu6 OK
15 . H 23.10.2024 | DuOmoreka 1
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pernrenne dKkcriepuMeEHTAILHBIX 25.10.2024 bubmorexa [IOK
p o https://m.edsoo.ru/00addbfa
3a1a9)
KonTtponpeHas padota Ne2 o teme
«DIEKTPOIIUTHYECKAS b K
17 P 06.11.2024 | POmoTera IO

https://m.edsoo.ru/00addec0




OO6mas XxapakTepuCTHKA rajOreHOB.

bu6mmoreka [{OK

18 XuMHUYECKue CBOMCTBA HA TIPUMEPE 08.11.2024
prMEp https://m.edsoo.ru/00addfe2
XJIopa
XnopoBogopoa. CoJisiHast KHCIIOTA,
19 XHMHUYECKHE CBOMCTBRA, MTOIYyUYCHHUE 13.11.2024 bubmmorera [TOK
> HOTYH ’ o https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTnueckas padorta Ne 2 o Teme BuG OK
N OoTeKa
20 «[TonyyeHue COJITHON KUCIIOTHI, 15.11.2024 nommoreka L
. . https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONUCTB»
Brruncnenus mo ypaBHEHHUSIM
. bubnuoreka [JOK
21 XUMHUUYECKUX PEAKIUH, €ClIU OOUH 20.11.2024
https://m.edsoo.ru/00ade488
W3 PEareHTOB JaH B U30BITKE
OO6mras XxapakTepuUCTUKA SJIEMEHTOB b K
oy 1 p p 22.11.2024 noanoreka 11O
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJToTpOTIHBIE MOTU(UKAITUN CEPBI.
Haxoxnenue cepsl u eé bubnuoreka [JOK
23 ACHITE €ep 27.11.2024 ~ DHOMOTERA L]
COEVHEHUH B IIPUPOLE. https://m.edsoo.ru/00ade64a
XUMHUUYECKUE CBOMCTBA CEPBI
CepoBo10pO, CTPOCHHUE,
bubmuoteka [JOK
24 (hbU3UYEeCKre U XUMUYCCKUE 29.11.2024 H
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepsl. CepHas KUCIOTA, Eu6 OK
nOIMoTEKA
25 (bU3UYECKHe U XUMUYCCKUE 04.12.2024 H
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHHUE
XUMHUYECKUE PEAKIUH, JISKAIINUE B
OCHOBE MTPOMBIIIJICHHOTO criocoba bub6mmoreka [{OK
26 P 06.12.2024 Gmrorexa LO

MMOJIYyYCHUA CCpHOfI KHUCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHHUC

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




OKpYKarollen cpeibl
COCIMHEHUSIMU CEPbI

Briuncienue MaccoBoOM 10U

bu6mmoreka [IOK

27 11.12.2024
BBIXOJA IIPOJYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6mras XxapaKTepUCTUKA SJIEMEHTOB
VA-rpynnel. A3or,
bu6mmoreka [IOK
28 pacnpocTpaHeHue B PUPOJIE, 13.12.2024
https://m.edsoo.ru/00adeeat
(bu3UYeCKre U XUMUYECKUE
CBOICTBa
AmMuak, ero uznueckue u Bu6 OK
. OTeKa
29 XUMHUUYECKHE CBOMCTBA, MOJy4CHUE 18.12.2024 nomoreka I
https://m.edsoo.ru/00adf004
Y IPUMEHEHHE
[IpakTueckas padota Ne 3 o Teme Bu6 10K
nonroTexa
30 «ITonyyenue amMmmuaka, u3y4yeHue 20.12.2024
. https://m.edsoo.ru/00adf180
€ro CBOMCTBY»
A3oTHas kucnoTa, e€ pusndeckue u bu6mmoreka [JOK
31 . ¢ 25.12.2024 1
XUMUYECKUE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHUS B Ka4€CTBE MUHEPAIBbHBIX Eu6 OK
. nonroTeka
32 ynoOpeHuii. XuMuueckoe 27.12.2024 H
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKaroUIeH cpeibl
COCIMHEHUSIMU a30Ta
dochop. Oxcun pocdopa (V) u
$op docgopa (V) bubmuoreka [JOK
33 dhochopHas kucioTa, PU3NIECKHUE U 10.01.2025
. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYyYEHUE
Hcnons3zoBanue pocdaros B b K
34 Gocd 15.01.2005 Drommoreka 1O

Ka4CCTBC MHUHCPAJIbHBIX

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




ynoOpeHuii. 3arps3HeHme
MIPUPOTHOM cpenbl hocdhaTamu

Yraepoa, pacnpocTpaHEeHHE B

bu6mmoreka [IOK

35 npupoe, GU3nYecKue u 17.01.2025
pupone, ¢ . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcunpl yriaepoja, ux pusuyeckue
U XUMHUYECKHE CBOMCTBA. Eu6 OK
nOINOTEKA
36 DKOJIOTHYECKHE TIPOOIIEMBI, 22.01.2025 1
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(Iv)
.. Bubanorexa IIOK
37 VYronpHasa KHUCJIOTa U €€ CoJIu 24.01.2025 nbmmorexa I
https://m.edsoo.ru/00ae006¢
[IpakTueckas padota Ne 4 o Teme
"TlonmyyeHue yrileKuciaoro rasa. bubnmunoreka HOK
38 YHCHHC YT 29.01.20p5 Pwommorexall
KadecTBeHHas peakius Ha https://m.edsoo.ru/00ae027¢
KapOoOHaT-HOH"
[lepBoHavyaIbHBIC TTOHATHS 00 Eu6 OK
HOIHOTEKA
39 OPraHM4YeCKHUX BEIIECTBAX KaK O 31.01.2025 H
https://m.edsoo.ru/00ae054¢
COCIMHEHMSIX YIiiepo/ia
. Bubanorexa [IOK
40 Kpemuuii u ero coemnueHus 05.02.2025 H
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5.
Pemenne sxcriepuMeHTaILHBIX bu6 K
41 P ‘ 07.02.2025 | PHomorexa O
3a11a4 110 TeMe «Bakuenmue https://m.edsoo.ru/00ae0bf2
HEMETAJJIBI U UX COEINHEHU
KonTtponbeHas padota Ne3 o teme Bu6 OK
HOINOTEKA
42 «Baxueiime HeMeTauIbl U UX 12.02.2025 orexa [

COCOAUHECHUA»

https://m.edsoo.ru/00ae0el 8




OO01as XxapakTepucTuKa
XUMUYECKHUX 3JIEMEHTOB —
METaJII0B. MeTayuindeckast CBsA3b U

bu6mmoreka [IOK

43 14.02.2025
METaJUIMYECKasl KPUCTAJUINYECKAst https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKkre CBOKMCTBa
METAJIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB. Eu6 OK
o oTeKa
44 DNEKTPOXUMHUECKUN Psifl 19.02.2025 nommoreka I
. https://m.edsoo.ru/00ael 156
HaIpsHDKEHU METaJIOB
O61ue crnocoObl NOTyYEeHUS
MmeTtawIoB. CriaBel. Beruucienus Eufs OK
OTeKa
45 10 YPaBHEHUAM XUMHYECKUX 21.02.2025 nomoreka I
. https://m.edsoo.ru/00ael 156
peaKuuii, €CJI OJIMH U3 PEarecHTOB
COIEPKUT IPUMECH
bubnmunoreka IHOK
46 [ToHsiTHE O KOPPO3UU METAIIIIOB 26.02.2025 1
https://m.edsoo.ru/00ael278
bubnmunoreka IHOK
47 Illenouynbple METAIIbI 28.02.2025 1
https://m.edsoo.ru/00ae14b2
OKcHUIBbI U TUOAPOKCUIBLI HATPUA U Bbubanorexa [IOK
48 g P a p 05.03.2025 H
Kalusa https://m.edsoo.ru/00ae14b2
€JI0YHO3EMENILHEBIE METAJLIEI — bubnmunoreka IHOK
49 i y . 07.03.2025 1
KaJIbIIUM U Maruum https://m.edsoo.ru/00ael 5e8
. Bbubaunorexa [IOK
50 Baxnelme coeTMHeHN KaJIbIIUS 12.03.2025 1
https://m.edsoo.ru/00ael5e8
O000111eHUE U CUCTEMATU3 AL
51 Hf H 14.03.2025
3HAHUH
JKécTkocTh BOABI M CLIOCOOEI €8 b K
52 g 19.03.2025  Promnorexa 1O

YCTpaHEHHUS

https://m.edsoo.ru/00ael 886




[Ipaktuyeckas pabora Ne 6 o reme

i R bubnuorexa [JOK
53 JKEcTKOCTL BOABI U METOEI €€ 21.03.2025
" https://m.edsoo.ru/00aelaed
YCTpaHECHHUS
Bbubanorexa IIOK
54 ATOMUHUN 02.04.2025 nbmmorexa L
https://m.edsoo.ru/00ael c64
AmMboTepHBIE CBOIICTBA OKCHUIA U bubanorexa IIOK
55 (b p A 04.04.2025 1
TAAPOKCHIA https://m.edsoo.ru/00ael c64
bu6mmoreka [IOK
56 Kemnezo 09.04.2025
https://m.edsoo.ru/00ael1d86
OKcHapl, THAPOKCHIBI M COJTH bu6mmoreka [{OK
57 HB, THAPOKCHA 11.04.2025  Pnomorexa Il
xenesa (II) u xenesa (I11) https://m.edsoo.ru/00ae35e6
O00011IeHE U CUCTEMATU3 AL
58 Hf H 16.04.2025
3HAHUN
[TpakTrueckas padora Ne 7.
Penienne pkcriepuMeHTAIbLHBIX Bbubanorexa LIOK
59 P ‘ 18.04.2025  Prommorexa Il
3a7a4 1o teMe «Baxkneiimue https://m.edsoo.ru/00ae3de8
METaJUIBl ¥ UX COEIUHEHUS
Brruncienus mo ypaBHEHHUSIM
XUMHUYECKUX PEAKIUi, €CITH OJINH
W3 PEAreHTOB JIaH B U30BITKE WU bu6 OK
60 p s 23.04.2025 | Promoreka Il
COJICPKUT IpUMECH. Beruncienus https://m.edsoo.ru/00ael750
MacCOBOM J0JIH BBIXOJIa TPOAYKTa
peaKiuu
O000111eHUE U CUCTEMATU3 AL
61 ”f i 25.04.2025
3HAHUI
KonTtponbeHas padota Ne4 o teme
62 «BaxHen1me MeTajuibl 1 UX 30.04.2025

COCOAUHECHUA»




BemecrBa u matepuaisl B bubnnorexa [JOK
63 . 1 07.05.2025
TIOBCEIHEBHOM KU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XI/IMI/I‘-IGCKOGUSanﬂ?;HeHI/Ie 1 14.05.2025 bubnuorexa [JOK
OKpY’Kalollen cpelbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemieHnn | 16.05.2025 bubnnorexa [JOK
9KOJIOTMYECKUX MPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O6o6iueHI/Ie u | 51.05.2025 bubnuotexa [JOK
CUCTEMATHU3aIUs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6o6iueHI/Ie u | 53.05.2025 bubnuotexa [JOK
CHUCTEeMAaTHU3alus 3HaHUM https://m.edsoo.ru/00adb33¢c
68 Pe3epBHbIil ypoK. O6o6£ueH1/1e u | 58.05.2075 bubnmuoreka [JOK
CHUCTEeMAaTHu3alus 3HaHUM https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB IT1O 68
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

METOAUYECKHE MATEPHAJIbBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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