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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuu Ha YpOBHE OCHOBHOT'O OOILIEro 0Opa30BaHUs COCTABIICHA
HAa OCHOBE TpeOOBaHWI K pe3ylibTaTaM OCBOEHHUS OCHOBHOWM 00pa3oBaTebHOU
porpaMMbl OCHOBHOTO 001ero oOpasoBanus, npeacTtaBieHHbix B @I'OC 00O, a
Takke Ha OCHOBe (enepanbHON paboyell MporpaMMbl BOCHUTAHUS U C YYETOM
KOHLICTILIMA TpENnoAaBaHus y4eOHoro npenmera «XUMHs» B 00pa30BaTENbHBIX
oprannsauusx Poccuiickon denepannn.

[Iporpamma 1o xuMuUM Aa€T MpEACTaBICHUE O ILEJsAX, OOIel cTpaTeruu
oOy4eHUs1, BOCIIUTAHUS U Pa3BUTHs 00YYAIOIIMXCSl CPEJCTBAMU YUYEOHOTO MpeMeTa,
yCTaHaBIMBAaET  O0sA3aTEIIbHOE TMPEIMETHOE COAEp’KaHWE, MPEeIyCMaTPUBAET
pacupenesieHue ero Io KijaccaM M CTPYKTYpUPOBaHHE IO pasjieiaM M TeMaMm
IporpaMmMbl MO  XUMHUH, ONPEIEHSeT KOJIMYECTBEHHbIE U  KaueCTBEHHbIC
XapaKTEPUCTHKU COJEPKAHUS, PEKOMEHIYEMYIO IIOCIEA0BATEIBHOCT H3yYEHHUS
XUMHH C YYETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKA y4eOHOTO
MpoIIecca, BO3PACTHBIX OCOOEHHOCTEH OOy4YaromMXCs, OMNPEEiseT BO3MOKHOCTU
npeAMeTa Ui peanu3audd TpeOOBaHW K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeNbHON IPOrpaMMBbl Ha YPOBHE OCHOBHOI'O OOIIEr0o 0Opa3oBaHMsl, a TaKKe
TpeOOBaHMI K pe3yjpTaTaM 00y4eHHs XMMHUU Ha YpOBHE LieJiel U3y4YeHHs MpeaMeTa
U OCHOBHBIX BHJOB Yy4Y€OHO-IIO3HABATEIbHON JEATEIBbHOCTH OOYyYarolerocs Io
OCBOCHHIO Y4EOHOT0 COJEPKAHMUS.

3HaHWEe XHUMHH CIy>)KUT OCHOBOM i  (OPMUpOBaHUS MHUPOBO33PEHUS
oOyuarolerocs, ero NpeJCTaBIeHU 0 MaTepUaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb
UrparoT GopMUpyeMble XUMHUEN MpeACcTaBICHUs O B3aUMONPEBPALICHUSIX SHEPTHU U
00 »HBOJIIOIMU BEUIECTB B MPHUPOJAE, O IMYTAX pEIIEHUs TJIOOAIbHBIX MpoOseM
YCTOMYMBOI'O PA3BHUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUYECKOM, MUIIEBOM WU
AKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3paBOOXPAHCHHUS.

N3yuyenne xumunn:

CHOCOOCTBYET peaan3alui BO3MOKHOCTEN JUIsl CAMOPA3BUTHUS U (POPMUPOBAHUS
KYJbTYpbI JINYHOCTH, €€ 0011el U (YyHKIIMOHATILHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpMUPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOydarolmuxcsi, HaBBIKOB HMX  CAMOCTOSTENBHOW  Y4eOHOH  JesTeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX W HCCIENOBATENbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MMOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM JESITEIBHOCTH;

3HAKOMUT €O CHelU(pUKOH HAyYHOTO MBILUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsIa HA €IUHCTBO MPUPOJLI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanoM B ((OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYaIOUINXCS;



CrocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOUIEHHS K €CTECTBEHHO-
HAy4HBIM 3HAHUSAM, K IPHUPOJAE, K YEIIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJOTMYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHble HampaBieHHs] B OOYYCHMHM XHMHH OOECIEUMBAIOTCS CHEIH(PHUKOM
colepkaHuss ~ y4eOHOro  mpeaMeTa,  KOTOPbIM  SBJISETCS  MEJArornyecku
aJIalITUPOBAHHBIM OTpaX€HUEM 0a30BOM HayKM XMMHMM Ha ONPENEIEHHOM dTamne eé
pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIEro oOpa3oBaHHsS OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMBl IEPBOHAYAIBHBIX TMOHATHI XHMHH, OCHOB
HEOPraHWYEeCKOM XMMHMM M  HEKOTOPBIX  OTACIBHBIX 3HAYUMBIX  IOHITHU
OpraHU4eCKON XUMUU.

CtpykTypa conaepxkaHusi NPOrpaMMbl MO XUMHUU C(POPMHUpPOBAHA Ha OCHOBE
CUCTEMHOro mnonaxoaa K e€ u3ydeHuro. ConepkaHHe CKIAAbIBAETCA W3 CHCTEMBI
MOHATUN O XUMHYECKOM 3JIEMEHTE M BEIIECTBE U CHUCTEMbI MOHATUN O XUMHYECKOU
peakuuu. OO0e 3TH CHUCTEMBl CTPYKTYpHO OpraHM30BaHbl MO MPUHLUIY
[IOCJIEOBATEIBHOTO PAa3BUTUS 3HAHMM HA OCHOBE TEOPETUYECKHUX IPEICTABICHUN
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akoHa J[. . MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMHUH;

— YUYEHUS O CTPOECHUHU aTOMa U XUMUYECKOM CBA3Y;

— MPEACTABIICHUH 00 3JEKTPOIUTHUECKON TUCCOIMAIINU BEIIECTB B pACTBOPAX.

TeopeTnueckne 3HAHUSA  pPACCMATPUBAIOTCS HA  OCHOBE  AMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOIO
YPOBHS K JIpYTOMY, BBITOJHSSI (PYHKIIMM OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOXHOCTEW NMPAKTUYECKOIO IMPUMEHEHUS U MOJYYEHHUs H3Y4aeMbIX
BEILIECTB.

OcBoeHue  mporpaMMmbl 1O  XUMHUU  CIHOCOOCTBYET  (DOPMHUPOBAHUIO
IIPEACTABIICHUS] O XMMUYECKOW COCTABISIIOIIEH HAyYHOU KapTUHBI MUPA B JIOTHUKE €€
CUCTEMHOM MPHUPOJBI, [IEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAaHHIO U METOJaM
MO3HaHUA B Hayke. M3yuyeHne XuMuu IMIPOUCXOAMT C MPUBIICUEHUEM 3HAHUI U3 paHee
U3YYEHHBIX Y4eOHBbIX NpeaMeToB: « Okpyxaromuii Mup», «buonorus. 5—7 Kiacce»
«Dusuka. 7 Kaacey.

[Ipu n3yyeHnn XUMUU MPOUCXOTUT (DOPMUPOBAHKE 3HAHUIM OCHOB XUMHUUYECKOU
HayKH Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON AesITeNbHOCTU
YesioBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KYJbTYpHL. 3ajgadya y4yeOHOTO
peiIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XMMUUYECKUX 3HAHUN — Ba)KHEUIIUX
(akTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHUN, TOCTYMHBIX 0000LIEHUI
MHUPOBO33PEHYECKOT0 XapaKTepa, si3blka HAyKH, B TPUOOILEHNU K HAYYHBIM METO/AaM
MO3HAHUS MPU U3YUYEHUU BEUIECTB U XUMHUYECKHUX peakuuid, B (HOPMHUPOBAHUU U



pa3BUTUU MO3HABATEJIbHBIX YMEHUN M UX NPUMEHEHUM B y4€OHO-II03HABATEIBHON U
y4eOHO-UCCIIEIOBATENbCKON  JIEATENbHOCTH, OCBOCHHMM TIpaBMJ  0€30I1aCHOTO
oOpallieHus C BEIeCTBaMU B IOBCETHEBHOM JKU3HHU.

[Ipy m3ydyeHHH XMMHU Ha ypOBHE OCHOBHOTO OOINEro OOpa3oBaHMs Ba)KHOE
3HaYeHHUe NMPUOOPENN TAKUE LI, KaK:

— (opMuUpOBaHME MHTEJUIEKTYaJlbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caMO0Opa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO PpELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNPaBJIEHHOCTh 00YYCHHS HA CHCTEMaTHYECKOe MPUOOIICHNE 00YyTarOIIUXCs
K CaMOCTOSITEJIbHOM MO3HABATEJIbHOM AESITENbHOCTH, HAYYHBIM METO/IaM MO3HAHUA,
(OopMUPYIOLIUM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecrieyeHue yCiIoBUHM, CHOCOOCTBYIOUIMX MPUOOPETEHUI0 O00YYarOIUMUCS
OTBITa Pa3HOOOpPA3HON JEATEIHHOCTH, MO3HAHHWS W CAMOIMO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIM), MMEIOIIMX YHHUBEPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUJOB JESTEIBHOCTH;

— (dopmupoBaHue oO0mied (YHKIMOHAJIBHOM U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YMCJI€ YMEHUH OOBSACHATH U OIICHUBATH SIBJICHUSI OKPYKAIOIIETO
MUpa, UCTIOJNIb3YS 3HAHUS U OTIBIT, MOJYUYCHHBIC IPU NU3YYCHUH XUMUH, IPUMEHSITH UX
IPU pelIeHUH NpoOJIeEM B IOBCETHEBHON XKU3HU U TPYIOBOU JEATEIBHOCTH;

— (opmupoBaHue y 00yyaroumxcs r'yMaHUCTHUYECKUX OTHOILIEHUH, TOHUMaHUS
[IEHHOCTH XUMHYECKHX 3HAHMM JJIs1 BBIPAOOTKM SKOJOTHMYECKH II€IeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYIOBOM JEATEIHLHOCTH B IIEJISAX COXPAHEHHUS CBOETO 3/I0POBbS
1 OKpY>Karolle NpUPOJHON CPENBL;

— pa3BUTHE MOTHBAIIMK K OOYYEHHWIO, CIOCOOHOCTEW K CaMOKOHTPOIIO H
CaMOBOCITMTAaHUIO Ha OCHOBE YCBOEHHS OOLIEUETIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BbIOOPY MpOQuIIs U HATPABIEHHOCTH JlaJIbHEUIIIET0 O0yUYEeHU .

OO1iee 9ynCIIO YacoB, OTBENEHHBIX ISl M3YYCHHUS] XMMHUH Ha YPOBHE OCHOBHOTO
o01iero oOpasoBaHus, cOCTaBIsIeT B 9 kiacce — 68 yacoB (2 yaca B HECIIO).



COIEPKXAHUE OBYUYEHUA

9 KUIIACC

BeurecTBo M XMMHYECKas peaKkuus

Ilepnonnueckuii 3akoH. Ilepuonnueckas cuctemMa XMMHYECKUX JJIEMEHTOB /l.
. MengaeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOWCTB
XUMHYECKUX 3JIEMEHTOB NIEPBBIX TPEX MEPUOAO0B, KW, KaIbLUs U UX COCIUHECHUU B
COOTBETCTBHUM C IOJIOKEHHUEM JJIEMEHTOB B [lepnoandeckoil CUCTEME U CTPOECHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BHJIbl XMMHUYECKOM CBSI3H. THUIBI KPUCTANIMYECKHX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKU U
BHJIa XUMHUYECKOH CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHUX BELIECTB. XUMHYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pasau4YHbIM KJlaccaM HEOPraHUYECKUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BEIIECTB.

Knaccudukanys XuMHYECKUX peakUuid MO pa3IMyHbIM MTPU3HaKaM (110 YHUCIy U
COCTaBy yYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3PPEKTY, 10 U3MEHEHUIO
CTENEHEW OKUCJIEHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO Y4YacTHIO
KaTajauzaTopa). JK30- U S3HIOTEPMUUYECKUE PEAaKLUU, TEPMOXUMUYECKUE YPABHEHMUS.

[lonsiTue 0 cKopocTH XuUMHUYEcKOW peakuuu. [loHsiTme 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKMX peakiusx. [[oOHATHE O TOMOTE€HHBIX M T€T€pPOre€HHBIX
peakuusax. Ilonstue o karamuse. IloHsaTne 0 XuMHuueckoM paBHOBecuu. DaKTOPHI,
BIMAIOIIME HA CKOPOCTb XMMHYECKOW pPEAKIUU U II0JOKEHUE XUMHUYECKOIO

PaBHOBECHSL.
OKHMCANTENPHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIUH, AIEKTPOHHBIN OayiaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHON peakuuu. CocraBiienue YPaBHEHHM

OKHMCJIMTEIIbHO-BOCCTAHOBUTEINIBHBIX ~ PEAaKUUM C  HCHOJB30BAHHUEM  METOJA
AJICKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTUYECKOW AUCCOLUMALNH. DIJIEKTPOJIUTHI U HEANEKTPOJIHTHI.
Katuonbl, aHnonsl. MexaHW3M JUCCOLIMALIMM BEIIECTB C Pa3JIMYHBIMU BHAAMU
XUMU4ecKoi cBsizu. CteneHs aucconuanuu. CUIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakiuu monHoro oOMeHa. YcCJOBHS MPOTEKaHHWS PEaKIMidi MOHHOTO OOMEHa,
MOJHBIE W COKpalIEHHbIE WOHHBIE YypaBHEHUs peakiuid. CBOWCTBA KHCIOT,
OCHOBAaHUM M COJIEH B CBETE MPEJCTABICHUN 00 JICKTPOJUTHUECKON TUCCOIUALINH.
KauectBeHnnbie peakiiu Ha HOHBIL. [[OHSATHE O TUIPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIAMU KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKHUX
BELIECTB — METAUIOB U HEMETAUIOB (rpaduTa W anmasza), CJIOKHBIX BEIECTB



(x7opuaa HaTpusl), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKON PEAKIMH OT
BO3EHCTBUS pa3IMUHBIX (PAKTOPOB, UCCIEJOBAHUE AIIEKTPOIIPOBOJHOCTH PACTBOPOB
BEILIECTB, IMpoIlecca AUCCOLMALMHM KHUCIOT, IIeJoued u cojell  (BO3MOXKHO
HCIIOJIb30BaHUE BHUAECO MAaTEPUATIOB), IPOBEICHHUE OIBITOB, WILIFOCTPUPYIOIINX
IpU3HAKU MPOTEKaHMs peakluii HOHHOro oOMeHa (00pa30BaHUE OCaKa, BBIJECICHUE
rasza, oOpa3oBaHHME BOJIbl), ONbBITOB, WIIIOCTPUPYIOLIUX HPUMEPBl OKHUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX pEAKUUil (FOpeHHe, peakUuu pasjoKEHUs, COCIUHEHUS),
pacno3HaBaHHE€ HEOPraHWYECKHX BELIECTB C MOMOLIBI0 KaY€CTBEHHBIX PEAaKIUi Ha
VOHBI, PEIICHHE SKCIIEPUMEHTAIIBHBIX 3aa4.

Hemeranbl 4 MX cOeAMHEHUA

OOmass  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapaKTepHblEe CTeneHu OKucieHus. CTpoeHue U (U3HYECKHE CBOWCTBA IMPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHYECKUE CBOMCTBA HA ITPUMEPE XJI0pa (B3aMMOJIEHCTBHE C
METaJUlaMHM, HEeMeTajUlaMH, Iuenodyamu). XjopoBoaopona. ConsHas KHCIIOTa,
XUMUYECKHE CBOMCTBA, ITOJIyYeHUE, IPUMEHEHHE. J[elicTBUE XI0pa U XJIOPOBOJAOPOAA
Ha OpraHu3M 4YeJoBeKa. BaykHelme XJIopupl U UX HaX0XKACHUE B IPUPOJIE.

OO6mass xapakrepucTtuka 35eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble cTeneHH OKucieHus. CTpoeHne W (PU3HYECKHE CBOMCTBA
IOPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJNIOTPONHbIE MOAU(PUKALIMU KUCIOPOJa U
cepbl. XuMHUYecKHe CBoilcTBa cepbl. CepoBOJIOpPOMA, CTPOCHHE, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MNPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (U3HMYECKUE U XMMHUYECKUE CBOMCTBA (00OUIME KaK MpeICTaBUTENS
KJlacca KHUCJIOT W crnenuuyeckne). XMMHUYECKUE PEaKIUH, JIekKalue B OCHOBE
IPOMBIIIVICHHOTO CMoco0a TOJIy4eHHUs CEepHOW KHCIOThL. I[IpuMeHeHune cepHou
kuciaotel. ConM CepHOM KHCIOTHI, KauyeCTBEHHas peakuus Ha CyJab(ar-uoH.
Haxoxnenue cepsl M €€ coenMHEHHMM B NpUpoae. XUMHUYECKOE 3arps3HCHHE
OKpPYXaIOILEl Cpeibl COETMHEHUSIMU CePbl (KUCIOTHBIE JOK/IH, 3arpS3HEHUE BO3TyXa
1 BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAIICHUS.

O6mrast xapaktepuctuka djaeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHHsA. A30T, pacHpoCTpaHEHHE B MPUPOJE,
du3nueckue u xumudeckue cpoiictBa. KpyroBopor azora B npupoje. AMMHAK, €ro
¢u3nuecKkue U XMMUYECKUE CBOMCTBA, MoidyyeHue U npuMeHenue. Conu aMMOHUS,
ux (u3nuecKkue U XMMHYECKHUE CBOWCTBA, MpuMeHeHHe. KadecTBeHHast peakius Ha
MOHBl aMMOHHUA. A30THas KHUCJIOTa, €€ MoJyuyeHue, (PU3NYECKHe U XUMHUYECKHE
cBoiicTBa (OOmIMEe Kak TMpeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHrne HUTPATOB U COJIEW aMMOHHUS B KaUeCTBE MUHEPAJbHBIX yIOOPEHUM.
XVWMHUYECKOE 3arps3HEHUE OKpPYXalolleld cpeibl COCAMHEHUSIMHU a30Ta (KUCIOTHBIE
JOXKIHW, 3arpsA3HEHHWE BO3[yXa, MOYBbI M BOJMOEMOB). Docdop, alJIOTPOIHbIE
moaubukaiuu Gochopa, pusndeckrne u xuMmudeckue csoiictea. Okcug dochopa (V)



u ¢dochopHas kwuciora, (U3MUYECKUE U XUMUYECKHE CBOWCTBA, IOJIyYECHHE.
Hcnons3oBanue pochaTtoB B kKauecTBE MUHEPATIbHBIX YAOOPEHUH.

Obmas xapakrtepuctuka 3reMeHToB IVA-rpymnmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTE€PHbIE CTENEHU OKUCIEHHS. YTIEpOJl, aUIOTPOIHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B MpUpoje, PU3NYECKHEe W XMMHUYECKHE CBOMCTBA. AJCOpOIuS.
Kpyrosoport yrnepona B npupojie. OKCubl yriaepojia, ux Gu3nieckrue 1 XuMUIeCKHUe
CBOMCTBa, JEHCTBUE HA JKUBBIE OPraHU3Mbl, TOJy4Y€HHE U TPUMEHEHHE.
DKoJIorHYecKrue mpoOJieMbl, CBsI3aHHbIE ¢ oOkcuaoMm yriaepoaa (lV), rumoresa
r7100anpHOr0 MOTEIJICHHS KIIMMaTa, MapHUKOBBIN 3¢ (deKT. YronpHas KUCIOTa U €€
colid, MX (uU3MYecKkue U XHUMHUYECKHE CBOWMCTBA, MOJIYYEHUE M TPHUMEHEHHE.
KauectBennas peakuusi Ha kapOoHaT-uoHbl. Vcmonb3oBaHue kapOOHATOB B OBITY,
MEJIUIIMHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO3SIMCTRE.

[lepBoHauanbHbIC MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHHUSIX
yriaepoja (MeTaH, 3TaH, 3THIEH, alleTHIIEH, 3TaHOJ, TJIUUEPUH, YKCYCHAsl KUCIIOTA).
[IpupoHbIe NCTOYHUKHU YTIIEBOJOPOAOB (YroJib, MIPUPOAHBIN Ta3, He(PTH), MTPOTYKTHI
ux mnepepaboTku (OEH3WH), WX POJb B OBITY M NPOMBINUIEHHOCTH. [loHsTHE O
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCIKax, yrieBoJax — U UX POJIU B KU3HU
YyesioBeKa. MarepraabHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COECAMHEHUM.

Kpemunii, ero ¢usmueckue W XUMHUYECKHE CBOMCTBA, TIOJyYCHHE U
npumeHenue. CoeauHeHus: kKpeMuus B npupoze. Ooiue npeacTaBieHuss 00 OKcHie
kpemaust (1V) m kpemuueBoil kucinore. CHIMKAThI, UX HCMIOJIb30BaHHE B OBITY, B
IIPOMBIIUICHHOCTH. Ba)kHEWIlne CTpOWTENbHBIE MATEpPHANIBL: KEpaMHUKa, CTEKIIO,
LIeMEeHT, OeToH, keyne300eToH. [IpoOiembl  Ge30MacHOrO  MCIOJIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE O0O0pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI,
MPOBEJICHUE KAUECTBEHHBIX PEAKIIUN Ha XJIOPUI-UOHBI U HAOJIIOACHUE MPU3HAKOB UX
MPOTEKAHUS, OMBITHI, OTpaXkaromue GU3NIECKUE U XUMUUECKHUE CBOMCTBA raJlOT€HOB
U WX COCAMHEHHH (BO3MOXHO HCIOJB30BAHUE BUECOMATEPHUATIOB), 03HAKOMIICHUE C
oOpasniaMu XJIOpUAOB (TalOTEHHUIOB), O3HAKOMJICHHE C oOO0pas3lamMu cepbl U €
COCIMHEHUSIMU  (BO3MOXHO HCIOJB30BAaHUE BUJEOMATEpUATIOB), HaOJI0ICHNE
npolecca OOyriauMBaHUs caxapa IMoJ JACHCTBUEM KOHIIEHTPUPOBAHHON CEpHOMU
KHCJIOTBI, W3YYCHHUE XHWMHUYECKHX CBOWCTB pPa30aBJICHHOM CEPHOW KHUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHOM peakIMu Ha Cyibh(haT-uoH M HAOJIOJICHUE MPU3HAKa €&
MPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMMH CBOMCTBaMH a3oTa, (ochopa u ux
COEIMHEHMI (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUAIOB), 00pa3aMu a30THBIX U
dbochopHbIX yaoOpeHuid, MOJIyYeHHE, COOMpaHue, paclo3HABaHUE U H3YUYCHHE
CBOMCTB aMMHaKa, MPOBEJICHNE KAaUeCTBEHHBIX PEaKIMii Ha WOH aMMoHus U (ocdart-
WMOH ¥ M3Y4YEHHUE MPHU3HAKOB MX MPOTEKAHWS, B3aUMOJACHCTBHUE KOHIICHTPUPOBAHHON



a30THOM KHCIOTBI C MeAbI0 (BO3MOXKHO HCIIOJIb30BAaHUE BUAEOMATEPUATIOB),
U3y4YeHUE MOJeel KpUCTAJUIMUEeCKUX pelmEToK anmasa, rpadura, ¢ynepeHa,
03HAKOMJIEHUE C MPOIIECCOM aICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U YCTPOWCTBOM MPOTHBOTA3a, TMOJydeHHE, COOWpaHWe, pacro3HABAHHUE H
W3YYEHHUE CBOWCTB YIJEKHUCIOr0 Ta3a, MPOBEACHUE KAUYECTBEHHBIX pEAKUUNA Ha
KapOOHAT M CUJIMKAT-UOHBI U M3YUYEHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIIMEN CUIIMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE JKCIIEPUMEHTAIBHBIX 3a7ad
1o Teme «BaXHEenIIne HEMETaUIbl U UX COCTUHEHHUS.

MeTajuibl 4 UX COCAMHEHMS

OO611ast xapakTepUCTUKa XUMUYECKUX AJIIEMEHTOB — METAJNIOB HA OCHOBAHUU MX
nojioxkeHud B [lepuoanueckon cucreme xumuueckux 3neMeHToB . M. MenneneeBa
1 cTpoeHus atroMoB. CTpoeHre MeTauioB. MeTtajuimdeckasl CBA3b U METaInyecKas
KPUCTAJUIMYECKAsl pPEmETKA. OJEKTPOXUMHUUYECKUN PSAI HANPsHKEHUHM METAIIIOB.
duznyueckre W XHMHYECKHE cBoMcTBa MeTauioB. OO0mime crnocoObl MOTy4YeHUs
MmeTaioB. [loHATHE O KOPpPO3WM METAJIOB, OCHOBHBIE CHOCOOBI 3aIUTHl MX OT
koppo3un. CruiaBbl (CTallb, YyT'yH, AIOPAIIOMUHUMN, OpOH3a) U WX MPUMEHEHUE B
OBITY U IPOMBIIIICHHOCTH.

[[lenounsie MeTamibl: mosiokeHue B llepuoandeckoil cucremMe XUMHYECKHX
anemeHToB J[. M. MenaeneeBa, CTpOo€HHME MX aTOMOB, HAaXOXJIEHUE B IPUPOJIE.
dusnueckre U XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpusi U Kamus). OKcuabl u
TUIPOKCUIBI HATPUA U Kaiusl. [ [puMeHeHne menouHbIX METAIUIOB U UX COCAUHEHUN.

[[lenouyno3eMenbHbIe  METaUIbl MarHuid W KalbLMH: IIOJIOXKEHHE B
Ilepnoguueckoi cucreme xumuueckux syeMeHToB Jl. M. Menaeneesa, ctpoeHue ux
aTOMOB, HaxoOXJeHue B npupoac. Ou3nyeckue U XMMUYECKUE CBOMCTBA MarHusi u
KaJblsl. BaxkHeHIe coeIMHEHUs KaIblusl (OKCHA, TUAPOKCHUI, coin). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AJIFOMUHUIA: TIOJI0)KEeHUE B lleproanueckol cUCTEME XMMUYECKHUX 3JIEMEHTOB
JI. . MeHnpneneeBa, CTpOEHME aToOMa, HaxoXkAcHUE B npupone. Pusmdeckue M
XUMUYECKUE CBOMCTBA amtoMHUHHS. AMQOTEpHBIE CBONCTBAa OKCHAA W THUAPOKCHIA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanmyeckoit cucteMe XuMuueckux 3jemMenToB /. U.
MengeneeBa, CTpOCHUE aTOMa, HAX0XAEHUE B Npupoae. PU3NYecKue 1 XUMUYECKUE
cBoricTBa xene3a. Okcuapl, rugpokcuabl U conu keneza (I1) m xeneza (), ux
COCTaB, CBOMCTBA U ITOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpa3laMd METAJIOB U CIUJIaBOB, WX (U3UYECKUMU
CBOMCTBaMU, U3yUCHHE PE3YJIHbTATOB KOPPO3UU METAIIOB (BO3MOYKHO MCIIOJIb30BAHHE
BUIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHIA KaNbIMS M HATPUSA C
BOJIOM (BO3MOKHO HCHOJIb30BAHUE BHUJECOMATEPUAJIOB), HCCIEIOBAHUE CBOWCTB



AKECTKOM BOJIBI, MPOIECCa TOPEHUS JKeJle3a B KUCIOpoe (BO3MOXKHO MCIOIb30BAHKE
BUJIEOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMl Ha WOHBIL:
Mar"usi, KajbIus, amroMuHus, nuHka, skenesa (1) m xemeza (M), memm (1),
HaOJII0CHUE U ONUCAaHUE MPOLIECCOB OKPAILIMBAHUS IIJIAMEHU MOHAMU HATpUSs, KaJus
U KaibliMs (BO3MOXKHO  HCHOJB30BAaHME BUIEOMATEPUATIOB), MCCIEIOBAHUE
aM(OTEpHBIX CBOMCTB THAPOKCHUJIA AITIOMUHUSA W TUIPOKCHAA IMHKA, DPEIICHUE
AKCIIEPUMEHTAJILHBIX 3a/1a4 110 TeMe «BakHeiline MeTasuibl U X COSAMHEHUS.

XuMuf U OKpy:KaOIIas cpeaa

BemecTtBa u Marepuasnibl B IIOBCEIHEBHOM JKM3HM 4YeloOBeKa. be3omacHoe
UCIIOJIb30BAHUE BEUIECTB M XMMHYECKUX peakiuii B ObiTy. [lepBas momonis mnpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XVWMHUYECKOE 3arpsA3HEHUE OKpY’Kalllel cpeapl (MpeaenbHas AOoMycTUMas
KOHIleHTpalus BemiecTs, nainee — [[JIK). Pons XuMuu B pemIeHUU SKOJOTHYECKUX
npoO0sem.

Xumuueckuii IKCnepumenm:

U3y4eHue oO0paslioB MaTepuaioB (CTEKIIO, CIUIABbl METAJUIOB, IMOJIMMEPHbBIC
MaTepuabl).

Mesicnpeomemmuoie cea3u

Peannzanuss MeXNpeaMETHBIX CBSI3€M NpU W3YYEHHUH XHUMUU B 9 Kiacce
OCYIIECTBJISIETCSL Yepe3 MCIOJIb30BAaHNE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK U MOHSATUM, SIBJISIOIINXCS CUCTEMHBIMU JJI OTJEIBHBIX IPEAMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OOmre ecTeCTBEHHO-HAy4YHblE€ MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KJIacCUPUKalus, TMEPUOAUUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTMPOBAHUE, U3MEPEHUE, MOJIEIb, SBJICHHE, TAPHUKOBBIN 3P (DEKT,
TEXHOJIOT U, MaTePUAIIbI.

®dusuka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIHI,
PaAMOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUYECKUI 3apsig, MIPOBOJHUKH,
MOJIYIIPOBOJHUKH, AUDIIEKTPUKH, (DOTOIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOE
COCTOSIHME BEILECTBa, a3, pacTBOP, PaCTBOPUMOCTb, KPUCTAJUIMYECKAS] PEHIETKA,
CILIaBbl, PU3MYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHUS, KOCMUYECKOE TTPOCTPAHCTRO,
IUIAHETHI, 3BE3161, CoMHILE.

buonorusa: ¢orocunTes, apixaHue, Omocdepa, IKOCHCTEMa, MHUHEPATbHBIC
yA0OpEHUS, MUKPODJIEMEHTHI, MAKPOIJIEMEHTHI, MMTATEIIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdhepa, MUHEPAJIbI, TOPHBIE MOPOIBI, TTOJIC3HBIC
HCKOIIaeMbI€, TOIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yNbTaTbl OCBOEHUS MPOTrpaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHMs JIOCTUTAIOTCS B XoJie OOy4YeHHS XMMHHM B €IMHCTBE Y4YeOHOU U
BOCIIUTATEIBHON JIEATEIIBHOCTH B COOTBETCTBUU C TPATUIMOHHBIMU POCCHUIUCKUMU
COIMOKYJIBTYPHBIMHU U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHSATHIMU B
oOlecTBe TMpaBWjIaMd M HOPMaMu TOBEJAEHUS U CIOCOOCTBYIOT MpolieccaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN 00yUYaIOIIUXCS.

JInyHOCTHBIE pe3yJbTaThl OTpaXKaroT TOTOBHOCTh oOydJaronmxcs
PYKOBOJICTBOBaTbCS ~ CUCTEMOM  TO3UTUBHBIX  IIEHHOCTHBIX  OpPUEHTAMM U
paciIMpeHre OMbITa ASSTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

LEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY U
HAaydyHOMY HACJICIUI0, TOHUMAHUSI 3HAYEHUS XUMHUUYECKOM HAyKh B KU3HU
COBPEMEHHOT0 O0OIIEeCTBa, CHOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMaLUEH O
NEPEAOBbIX JOCTHXKEHUSIX M OTKPBITHUSX MHPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpakAaHCKOT0 BOCTIMTAHUSI:

MPEJCTABICHUS] O COLUAIBHBIX HOpPMax MW TMpaBWIaX MEXKIUNYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIEA0BATENIbCKOM, TBOPUECKON M APYIHX BHAAX JEATEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JAESATENBHOCTH TMPHU  BBITOJHEHUH
y4eOHBIX, TMO3HABATEIBHBIX 3aJ]lay, BBINOJHEHUH XHUMHUYECKUX JKCIICPUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOTIOHUMAHUIO ¥ B3aUMOIIOMOIIIH
B IIpoliecce 3TON yueOHOU AesTeIbHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEIACHUE U
MOCTYNKHA CBOUX TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HaHHUSI MOCJIEICTBUI MOCTYNKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33PEHUYECKHUE TMPEJCTABICHUS O BEIIECTBE U XUMHUYECKOM peakiluw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAyKH U COCTaBIISIOIINE
OCHOBY JUIsl TIOHUMAaHUSl CYIIHOCTA HAayYHOW KapTHHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI MPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
IPUPOTHOM CPEIOH, O POJIM XMMHUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABaTEIbHbIE MOTHBBI, HANpaBJICHHbIE HA TMOJYYCHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAUMBIC JUIsi OOBSICHEHHS HAOII0aeMbIX MPOIIECCOB U SIBICHHIA,
MMO3HABATENIbHON, WH(GOPMAIIMOHHOW W YHUTATEIbCKOW KyJIbTYpbl, B TOM YHCIIC
HAaBBIKOB  CaMOCTOSITEJIbHOM pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATypOM, JOCTYNHBIMH TEXHMYECKUMHU  CPEICTBaMU  MH(OPMALMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHI0O ¥ TO3HAHHUIO, JIO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTB K caM000pa30BaHUIO, MPOEKTHOM U MCCIIEI0BATENBCKON NEATEIbHOCTH,
K OCO3HAaHHOMY BbIOOpPY HalpaBJIE€HHOCTH U YPOBHS 00y4€HUs B JaJIbHEHIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE LIEHHOCTHU U3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKHM Ha 3J0pOBBI 00pa3 KH3HU, OCO3HAHUE TOCIECACTBUA W HEMpPUITHE
BPEOHBIX  MNPUBBIYEK  (YyNOTPEOJICHHS ~ QJIKOroyis, HApKOTHKOB,  KypeHHS:),
HEOOXOUMOCTH  COOJIOJIEHUST MpaBwil  0€30MacHOCTH TpH  OOpalieHuu ¢
XUMHUYECKUMHU BELIECTBAMU B OBITY U peaibHOM JKU3HH;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpEC K MPAKTHUYECKOMY M3YYEHHIO Mpodeccuil U TpyAa pazIuyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOM JEITEIbHOCTH, B TOM UHCJIE HA OCHOBE
OPUMEHEHUS MPEAMETHBIX 3HaHUN 110 XMMUHU, OCO3HAHHBIN BHIOOP MHAMBUAYAIBHON
TPACKTOPUM TMPOJOJKEHUS 00pa30BaHUSI C YUYETOM JIMYHOCTHBIX HHTEPECOB U
CHOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHEIIHOW
PO ECCUOHAIBHON JIEATEIbHOCTH U PAa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTb
aJIalTHPOBATHCA B MPO(ECCHOHATIBHOM cperie;

6) IK0JIOrHYECKOr0 BOCIIMTAHHSA:

HKOJIOTMYECKHU 11eJeco00pa3HOe OTHOLIEHHE K MPUPOJIe KaK UCTOYHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHUMAHUE LIEHHOCTU 30pPOBOTO H
O0e3zonmacHOro oOpa3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢uznyeckoMy U ICHXMYECKOMY 370pPOBBIO, OCO3HAHHWE LIEHHOCTH COOJIIOJICHUS
OpaBUJl OE30MACHOTO MOBEIEHUS IPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTyalUsX,
YTPOXKAKOUIUX 3I0POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHMS, MOJIydaeMble MPU W3YYEHUU XHUMHH, IJIs
peleHns 3a7a4, CBA3AHHBIX C OKPYKAIOLIEHW MPUPOJHOW CPENOM, JJIS MOBBILICHUS
YPOBHSI ~ DKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS  IJI00aJbHOIO  XapakTepa
HKOJIOTMYECKUX MpOOJeM M MyTel HX peUIeHHs] MOCPEICTBOM METOAOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS MM B IO3HABATEIbHOM,
KOMMYHHUKAaTUBHOU U COLIUAJIBHON IIPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTampeaMETHBIX PE3YJbTATOB  BBIACISIOT 3HAYMMBIE IS
(opMupoOBaHUs MUPOBO33PEHUS OOIEHAYYHbIE MOHATUS (3aKOH, TEOPHsl, IPHUHLIHUII,
runoresa, (axkT, cucrema, MPOLECC, OSKCIHEPUMEHT U JIPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMEeTax U TMO3BOJIAIOT Ha
OCHOBE 3HAHMU M3 ITUX MpeIMeTOB (HOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOMN
HAyYHOM KapTHHE MHpa, U yHHUBEpCalbHbIE yuyeOHbIe NEHCTBUS (MO3HABAaTEJbHBIE,



KOMMYHUKATUBHbIC, PETYJIATUBHBIE), KOTOpble obecneynBaroT GOpMHUpPOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOM
NEATEIIBHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiicCTBUS

Ba3oBble Jiornyeckue 1eicTBHA:

YMEHHUSl HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TIPU OCBOCHUU
3HAHWI: PAaCKPBIBATh CMBIC] XUMHUYECKHX MOHSATHUH (BBIIEIATH UX XapaKTepHbIC
MPU3HAKW, YCTAHABJIMBATH B3aWMOCBSI3b C JAPYTHMH TOHSATHUSMH), HCIIOIH30BaTh
MOHATHUS JJI OOBSICHEHUS OTICIBHBIX (D)AaKTOB W SIBICHWH, BHIOUpPATh OCHOBAHUS U
KPUTEPUH IS KiIacCU(UKAIIMM XUMHUYECKUX BEHIECTB U XUMUYECKHX PEaKIIMH,
yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIEC CBSI3U MEXKAY OOBEKTaMU W3Y4CHHUS,
CTPOUTH JIOTUYECKHE PACCYXKICHHs (MHIYKTUBHBIC, NEAyKTUBHBIC, N0 AHAJIOTHH),
JieaTh BBIBOJIBI M 3aKJIFOUYEHUS;

yMEHHE TIPUMEHATh B TIPOIECCE TIO3HAHUS TMOHATHA (MPEAMETHBIE W
METaIpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOIb3YEMbIE B XHWMMUH,
peoO0pa3oBbIBATh IIMPOKO MPUMEHSEMBIE B XUMHUHU MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ DJJIEMEHTa), XuMuueckas (QopMylia U ypaBHEHHE
XUMUYECKON peakiuu — MpHU pelIeHUH y4eOHO-NO3HABATENbHBIX 337a4, ¢ YU4ETOM
ATUX MOJICNBHBIX TMPEICTABICHUN BBIABIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC
NPU3HAKK M3y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XMMHUYECKUX PEaKIIHil,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH,  IPUYUHHO-CJICICTBEHHBICE  CBA3U W
MIPOTUBOPEYMS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarejabckue 1eMCTBUS:

YMEHHUE HCIOJIb30BaTh IIOCTABJIEHHBIE BOMPOCHI B KAadeCTBE HWHCTPYMEHTA
MO3HAHUA, & TAK)KEe B KA4€CTBE OCHOBHI JJIsi (DOPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

MpUOOpETEHUE OMbITa 10 TUIAHUPOBAHUIO, OPTaHU3AIMU U TMPOBEIACHUIO
YUYEHUYECKUX JKCIIEPUMEHTOB, yMEHME HaOJIoJaTh 3a XOJOM Mpolecca,
CaMOCTOSTENIbHO TPOTHO3UPOBATh €ro pe3yabTaT, (HopmMyaupoBaTh 00O0OIICHUS U
BBIBOJIBI TIO PE3y/bTaTaM MPOBEAEHHOTO OIbBITA, UCCICTOBAHMUS, COCTABISATh OTUET O
npoJieIaHHoN padoTe.

PabGora ¢ undpopmaumeii:

yMEHUE BBIOMpPATh, aHATU3UPOBATH W HWHTEPIPETUPOBATH HWH(OpMAIUIO
Pa3IUYHBIX BUAOB M (HOPM TPEACTABJICHHS, MOJIYIaeMYI0 W3 Pa3HbIX HMCTOYHUKOB
(HayYHO-TIOMYJISIpHAS JINTEPATypa XUMUUECKOTO COJIEp KaHMs, CITPAaBOYHbIE MTOCOOUS,
pecypcel HTepHETa), KPUTHYECKH OIEHHUBATh MPOTUBOPEYUBYIO U HEJIOCTOBEPHYIO
uH(pOpMaIIHIO;

YMEHUE TMPUMEHATHh PA3JIMYHbIE METOABl M 3alpOChl MPHU TOUCKE W O0TOOpE
uHDOpMAIMU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJHCHUS



y4eOHBbIX U TMO3HABATENbHBIX 3aJlay ONPEAeTEHHOr0 THUIMAa, MPUOOpPETEeHHUE ONbITA B
0o0NlaCTH  HMCHOJB30BaHUS  MH(POPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpPOM aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSTEIILHO BBIOMPATh ONTHUMAIBHYIO (hOpMy TpencTaBiieHus WHGOpMAIUU U
WUIFOCTPUPOBATh pEIIaeMble 3aJladyd  HECIOXHBIMHA CXEMaMH, JuarpaMMaMH,
IpyruMu popmMamMu rpadKu U UX KOMOWHALIMSIMU;

YyMEHUE HCIOJB30BaTh MW  aHAIM3UPOBATh B Ipolecce y4dyeOHOM U
MCCJIEIOBATEIbCKOM JIEITEIBHOCTH WH(OPMAIMI0O O BIMSHUH TPOMBIILICHHOCTH,
CEJIbCKOT'0 XO035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOIIEN TPUPOIHON CPELBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Yy4eOHbIe JeHCTBUS:

yYMEHUS 3a]1aBaTh BOIPOCHI (B X0j€ auanora v (WiM) JUCKYCCUH) MO CYIIECTBY
obcyxnaemMoii  TeMbl, (OpPMYJIHpPOBaTH CBOM  MPEHAJIONKEHUS  OTHOCUTEIHHO
BBITIOJTHEHUS MPEITIOKCHHOM 3a/1a4u;

YMEHHSI  TPEACTAaBIATh  IOJYYEHHbIE  pe3yibTaThl  I[MO3HABATEJIbHOU
NEATEIIBHOCTH B YCTHBIX U MUCHbMEHHBIX TEKCTAX; AEJNAaTh MPE3EHTALUIO PE3YJIbTATOB
BBITIOJIHEHUS XUMHUYECKOTO AIKCIIEPUMEHTa (J1a0OpaTOPHOTO OMbITa, JIA0OPaTOPHOU
paboOTHI 1O UCCIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

YMEHHSI y4e€OHOr0 COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MIO3HABATEJILHOM U HUCCIIEIOBATEIIBCKON NEATEIbHOCTH MPHU PEIICHUH BO3HUKAIOIINX
npobieM Ha OCHOBe Yyuéra OOIMUX MHTEPECOB U COTJIACOBAHUS IMO3UIIMN
(oOcyxneHrs, 0OMEH MHEHUSIMU, «MO3TOBBIC IITYPMbI», KOOPJAUHAIINS COBMECTHBIX
NEeUCTBUH, OMpeNesICHEe KPUTEPUEB MO OILIEHKE KayeCTBa BBHIMOJHEHHOW pabOThI U
TIpyTHE).

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHUE CaMOCTOSITENIbHO OINpEETsATh UEIU JIeATEIbHOCTH, IIJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJUPOBATH U TPU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOIO
NesTeNbHOCTh, BbIOMpaTh Hanbosee 3()PEeKTUBHBIE CIOCOOBI pELIEHUs YYEOHBIX U
MO3HABATEIbHBIX 33/1a4, CAMOCTOSITEIBHO COCTAaBIAThH WM KOPPEKTUPOBATH
IPEIJIOKEHHBIA  AJITOPUTM  JECUCTBUM MPU  BBIIOJIHEHUM 33JaHUM C  Y4YETOM
MOJIyYCHHUSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHMBATh COOTBETCTBUE IIOJIYYECHHOTO PE3yJbTaTa 3asBJICHHON LEIU, YMEHHE
WCII0JIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, MIPE/IJIaracMble€ B YCIOBUM 33 IaHUMH.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeamMeTHBIX PE3yNbTaTOB IO OCBOCHHUIO  OO0S3aTEIHHOTO
collepKaHUs, YCTAHOBIIGHHOTO JaHHOW deaepanbHOi pabodeil mporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYAarOUIMMKCS HAy4YHbIC 3HAHUSA, YMEHUS M CIIOCOOBI
NercTBUl, crienupuyecKue I MPeIMETHON 00JacTi « XUMUS», BUIbI ICITEIbHOCTU
M0 TIOJIYyYCHHIO HOBOTO 3HAHHS, €ro WHTEPIpPETally, MPeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JINYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.



K koniy oOyuenus B 9 kJjiacce mpeIMETHbIE PE3yJbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHN: XUMUYECKUHN JIEMEHT,
aToOM, MOJEKyJa, WOH, KAaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIICHUS,
XUMUYECKasl peakilysi, XUMHUecKasi CBsI3b, TEIJIOBOU 3(dEKT peakiuu, MOJib,
MOJISIPHBIN 00BEM, pacTtBop, 3IEKTPOJIUTHI, HEAJNEKTPOJIUTHIL,
ANEKTPOJIUTHUYECKAS JUCCOLMALIMS, PEAKIIMM HOHHOTO OOMEHa, KaTajau3arop,
XUMHUYECKOE paBHOBECHE, OOpaTUMble M  HEOOpaTHUMbBIE  pEaKIuH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKUCIIUTENb, BOCCTAHOBUTEND,
OKHCJICHUE W BOCCTAHOBJICHHE, AJJIOTPONUs, aM(OTEPHOCTb, XMUMHUYECKas
CBA3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKAs), KPUCTAJUIMYECKAsT PELIETKa,
KOppO3Hsl METAJUIOB, CIUIABBI, CKOPOCTh XMMHMYECKON PEaKIUH, MPEAEIbHO
nonycrumas konnentpauus [1JIK Bemecrtsa;

WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATHUH U
NPUMEHSTH 3TU NOHATHUSA IPY ONMMCAHUY BEUIECTB U UX MPEBPALLICHUII;
MCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJI COCTaBJIeHUsI (DOPMYJT BELIECTB
Y YPABHEHHUN XUMUYECKUX PEAKIIHI;

OIPENEIIATh BAJICHTHOCTb U CTEIIEHb OKHMCIICHUS XMMUYECKUX JJIEMEHTOB B
COCAMHEHUAX  PA3IMYHOIO  COCTaBa, IPUHAICKHOCTb  BELIECTB K
oTpeeNéHHOMY KJIacCy CO€IUHEHHH 1o ¢popMyiaM, BUJI XUMUYECKOU CBS3U
(koBayieHTHAsi, HOHHAs, METAJIMYECKas) B HEOPTaHMYECKUX COEIMHEHUSIX,
3aps]l MOHA N0 XUMHUYECKOU opMylie, XxapakTep Cpelibl B BOJHBIX PaCTBOPAX
HEOPraHUYECKUX COCAUHEHNUN, TUII KPUCTAIUIMYECKON PEIIETKA KOHKPETHOIO
BEILIECTBA;

packpeiBath cmbica Ilepuonnueckoro 3akona [J[. M. MenneneeBa wu
NEMOHCTPUPOBATh €r0 TOHUMAHHE: OIMCHIBATH U  XAPAKTEPU30BATh
tabnuunyo Qopmy Ilepuonnyeckoil CUCTEMbl XMMHYECKUX DSJIEMEHTOB:
pasnuyaTh TOHSATUSA «rJaBHasg moarpymnmna (A-rpymnma)y U «1moOoudHas
noarpynna (b-rpynma)», Manbsle ¥ OonbpIIME€ TNEPUOABI, COOTHOCHUTH
0003HaYEHHUsA, KOTOPbIE UMEIOTCS B IEPUOJUYECKON TabIuIEe, C YMCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XUMHUYECKHUX 3JEMEHTOB (COCTaB U
3apsn  szapa, oOIlee 4YHMCIO JJIEKTPOHOB M pacmlpeiesieHue HuX Io
AJIEKTPOHHBIM CJIO0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH
CBOWCTB DJIEMEHTOB M HX COCAMHEHUU B NpeAenax MallbIX IEpHUOIOB U
TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKME peakuuu (MO YHCIy M COCTaBy YYacTBYIOIIMX B pPEaKUUU



BEILIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 HU3MEHEHHUIO CTEIEeHEW OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME U CHenu(pUUIecKue XUMHUYCCKUE
CBOMCTBA TIPOCTHIX M CIIOKHBIX BEIIECTB, TMOATBEPKAas OIMUCAHUE
OpUMEPaMH  MOJIEKYJISIPHBIX M HWOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUii;

COCTaBJISITh YPaBHEHUS JEKTPOJUTUYECKON TUCCOIUAIIMN KUCIIOT, eIouen
M COJICH, TIOJNHBIC M COKpaIIEHHBIC YPaBHEHUS pPEaKIMii MOHHOTO OOMEHa,
YpaBHEHUS PEaKIHi, TOATBEPKIAOININX CYIIECTBOBAaHUE TEHETHYECKOU
CBSI3U MEXKJ1y BEUIECTBAMU PA3IMYHBIX KIIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIIHM
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OajaHca STUX PeaKIuii;
MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TPOTCKAHUS XUMHUYECKUX TMPEBpaIICHUN B Pa3IMIHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »JJeMEeHTa 10 QopMylie COCTUHEHHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, MPOBOAUTH PACUETHI MO YPaBHEHHUIO
XUMUYECKOMN peaKInu;

coOJII0/IaTh TIPaBWJIA TOJIb30BAHUS XMMHUYECKOW MOCY/I0ON U J1ab0paTOPHBIM
o0opyJIoBaHMEM, a Takke TmpaBuia OOpalleHus C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKIUSMH TIO BBIMOJHEHUIO  JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB TI0 MOJYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yIJIEKUCIIOTO ra3a);

MIPOBOJIUTEH PEAKIIUH, TMOATBEPKIAOININE KAYECTBEHHBIM COCTaB Pa3IUYHBIX
BCIIIECTB: PACMO3HABATh ONBITHBIM MYTEM XJIOPUA-, OpPOMHI-, HOIUI-,
kapOoHat-, Qocdar-, cuiMkKaT-, Ccyiab(har-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI HM3YYCHHBIX METAUIOB, TPHCYTCTBYIOIINE B BOIHBIX
pPacTBOpax HEOPTraHUYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIC OTIEPAIMHA MBICIUTEIHHOU JCSITEIBHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, 0000IICHUE, CUCTEeMATU3AIINIO, BBISBICHUE MPUUYUHHO-
CIICICTBCHHBIX CBS3CH — JUIsI M3yYCHUS CBOWCTB BEIICCTB M XHWMHUYCCKHX
peaKkimii, eCTeCTBEHHO-HAyYHbIE METOJbl T[O3HAHWS — HaOIIOACHHUE,
WU3MEPEHHE, MOJICIIUPOBAHUE, DKCIIEPUMEHT (PeaIbHbIM U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

9 KUIIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue
(uudpossbie)
n/ pa3aeyioB  TeM Bcer  Kontpoabn IIpakTnyeck
o0pa3oBaTte/ibHbIE
n NporpamMmMsbl 0 ble padoThI ue padoThbl
pecypchl
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
[ToBTOpEHME U
yriayGneHue Bu6mmoteka [JOK
11 3HAHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
paznenoB Kypca 8 36
KJ1acca
OcHoBHbBIC
bubnunoreka LIOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XAMUYECKHUX 36
peakuuin o
DIEKTPOIIUTHYECK
asi JUCCOLMAIIHSL. bubnunoreka LIOK
1.3 XUMHYECKHE 8 1 1 https://m.edsoo.ru/7f41a6
peakuunu B 36
pacTBopax
Hroro no paszneny 17
Paznen 2. HemeTasuibl U MX coeIMHEHMSI
OO6mmas
XapaKTEePUCTHKA
bubmnoreka IIOK
XAMHUYECKHUX
2.1 4 1 https://m.edsoo.ru/7f41a6
aneMmeHToB VIIA- 36
TPYIIIBL. o
T'anmorens!
OO6mmas
XapaKTEePUCTHKA
but6mmoreka [IOK
XAMUYECKHX
2.2 6 https://m.edsoo.ru/7f41a6
aneMeHToB VIA- 36
rpynimsl. Cepa u e€ o
COCIMHEHHUS
bubnunorexa LIOK
OOmas
2.3 R 7 1 https://m.edsoo.ru/7f41a6
XapaKTEePUCTHKA

36
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XUMHYECKHUX
aneMeHToB VA-
rpynmnsl. A3o0T,

dhocdop u ux
COEIUHEHHUS
OOmas
XapaKTePUCTHKA
XUMHYECKHUX bubnunoreka LIOK
2.4 siieMmeHToB IVA- 8 https://m.edsoo.ru/7f41a6
rpynnsl. YTiaeposa 36
Y KPEMHUM U UX
COEIUHEHHNS
Wroro mo paszneny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
. bubnuorexa [IOK
00
3.1 HIHE CBOMCTBA 4 https://m.edsoo.ru/7f41a6
METAJIIIOB
36
Baxneiimme bu6nmorexa LIOK
3.2 METaJUIbI U UX 16 https://m.edsoo.ru/7f41a6
COCIUHEHUS 36
Utoro no pazneny 20

Paznen 4. Xumus u okpy:xaiomas cpeaa

BemectBa u bubmmoreka IIOK
4.1 MaTepHalIbl B 3 https://m.edsoo.ru/7f41a6
JKU3HU YeJIOBEKA 36
Hroro no paszneny 3
bu6mmoreka IIOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 68
YACOB I10

[MPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3yyeHusi  oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
Ilepnonnueckuit 3aK0H.
[Iepnonnueckas cucrema 1 bubnuoreka [IOK
XUMUYECKUX emeHToB /], U. 03.09.2024  https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB XUMHUYECKUX JIIEMEHTOB 1 bubmmorexa LIOK
) 05.09.2024  https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HOMEHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKHUX BEILECTB 10.09.2024  https://m.edsoo.ru/00adb7e2
Buapl XMUMUYECKOI CBSI3U U TUIIBI 1 bubnuotexa [JOK
KPUCTAINTNYECKUX PEIIETOK 12.09.2024  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
I1 7 1 1
«[ToBTOpEeHUe u yriryOIeHne 3HAHUH 17.09.2024
OCHOBHBIX Pa3JIeNOB Kypca 8 Kiraccay
Krnaccudukanus XuMruueckux 1 bubmuorexa [JOK
peakiuii Mo pa3aTuYHbIM MIPU3HAKAM. 19.09.2024  https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU
eakiuu. [loHATHE O TOMOTEHHBIX U 1 bubmmorexa LIOK
PEAKIUIH. 24.09.2024  https://m.edsoo.ru/00adbe9a

TFETCPOrCHHBIX PCAKIUAX. Bxogunas
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JTUArHOCTHKA.

IloHsaTHE 0 XUMHUYECKOM
PaBHOBCCHUU. q)aKTopr, BIIHMAOIINC

bu6mmoreka [IOK

8 Ha CROPOCTL XMMITICCIOM peartind 1 26.09.2024  https://m.edsoo.ru/00adc28c
IIOJIOKEHHE XUMUYECKOTO
paBHOBECHS.
9 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakiumn 01.10.2024  https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTHUUECKON
10 rnccorranuu. CHIbHBIE U cl1a0ble bubmorexa LIOK
A HHALHH. 03.10.2024  https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 Mounuble ypaBHEHUS PEAKIIUN Brommozexa [IOK
P peaKit. 08.10.2024  https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubnunorexa [JOK
00 BIEKTPOIUTUYECKON 10.10.2024  https://m.edsoo.ru/00add5d8
JICCOLMAIINH.
XHUMHU4YeCKHe CBOMCTBA cojell B
13 CBETE IIPEICTAaBIECHUN 00 Bubmorexa ITOK
pel ! 15.10.2024  https://m.edsoo.ru/00addsb2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 ITonsaTue o ruAPOINU3E CONEH bubmmorexa LOK
AP ) 17.10.2024  https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubnuorexa [JOK
3HAHUH. 22.10.2024 | https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Penrenue rKcriepuMeHTaIbHBIX Bubmiorexa LOK
p 24.10.2024  https://m.edsoo.ru/00addbfa
3a7a4uy.
17 KonrtponbHas padora Ne2 o reme bub6nuorexa [IOK
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«DNEKTPOIIUTUUCCKAS TUCCOLIHALTHSL. 05.11.2024  https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMH B PACTBOPAX)».
OO01ast XapakTEPUCTHUKA TaJIOT€HOB.
18 XI/I]:/III/I‘-IGCKII)/IC CBI;ﬁCTBa Ha IIPUMEPE Bubmaorexa ITOK
prMep 07.11.2024 https://m.edsoo.ru/00addfe2
XJIOpA.
Xnoposoaopod. ConsHas KMCIIOTa,
19 XI/IMI]?I‘IGCITI/IS cIB[oi/'ICTBa MOJIy4YEHHE Bubmaorexa ITOK
> HOIYH ’ 12.11.2024  https://m.edsoo.ru/00ade104
MIPUMCHCHHE.
[IpakTuueckas padora Ne 2 o Teme
20 «[Tomyuenne cOISTHON KUCIIOTHI bubnmorexa LOK
i .. ’ 14.11.2024  https://m.edsoo.ru/00ade348
u3ydeHHe e€ CBOHUCTBY.
Beruncnenus mo ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIIUI, €CIIA OQUH U3 bubnmorexa LHOK
Pearii, A 19.11.2024  https://m.edsoo.ru/00ade488
peareHTOoB JiaH B U30BITKE.

99 OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB bubnunorexa [JOK
VIA-rpynmsl. 21.11.2024  https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUN CEPHI.

93 Haxoxnenue cepsl U €€ coeTMHEHU I bubnunorexa [JOK
B IIpHpo/ie. XUMUYECKHE CBONCTBA 26.11.2024  https://m.edsoo.ru/00ade64a
CepHI.

CepoBoopo, CTPOEHHE,
24 (bI/IIS)I/I‘{efKII/:eII[/I XI/III:\)/H/IquKI/Ie bubmmorexa [JOK
. 28.11.2024 @ https://m.edsoo.ru/00ade802
CBOIICTBA.
Oxkcunsnl ceprl. CepHas KHCIIOTA,
25 (I)I/ISI/IECCKI/IIGDD u XI/II\I/:I/I‘ICCKI/IC bubmmorexa [OK
. 03.12.2024 | https://m.edsoo.ru/00adea28
CBOWCTBa, TPUMEHEHHUE.

26 XHUMUYECKUE PEAKIINH, JISKAIIHNE B bu6mmoreka [IOK

OCHOBE MPOMBIIIJIEHHOTO CIIoco0a 05.12.2024  https://m.edsoo.ru/00adec8a
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MOJTyYEHUSI CEPHOM KUCIIOTHI.
XHUMHYECKOE 3arpsi3sHEHUE
OKpY’KaloIen Cpeibl COSTMHECHUSIMU
CEPHI.

BrlunciieHrne MaccoBOil JOJIU BBIXOA

bubmuoreka [JOK

27
MPOJIYKTa PEaKIIUH. 10.12.2024  https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCcTHKa 3JICMCHTOB
VA- . Azor,

28 acnrpoycllHI;IeHHeT B IIPUPOJE bubmnorexa [IOK
pacipoctp PHPOZE, 12.12.2024  https://m.edsoo.ru/00adeeca6
(bu3nIecKre U XUMHUCCKUEC
CBOMCTBA.

AMMHUak, ero Gu3HYECKUe U
29 XHUMHYECKHE CBOMCTBA, ITOJIYUYEHUE U bubmmorexa [IOK
> OV 17.12.2024  https://m.edsoo.ru/00adf004
[IPUMEHECHHE.
ITpakTruyeckas pabora Ne 3 o Teme
30 «ITomydyenne aMMHuaKa, H3ydeHHe ero bubmorexa [IOK
. i 1Y 19.12.2024  https://m.edsoo.ru/00adf180
CBOMCTBY.

31 A30THas KuCNoTa, € pusnyeckue u bubnnorexka [JOK
XHMHYECKHE CBOMCTBA. 24.12.2024  https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aAMMOHHUS B KQUECTBE MUHEPATbHBIX

32 nobOpennii. XuMHUIeCKOe bubmmorexa LOK
yAoop ' . 26.12.2024  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIbI
COEIMHEHHUSIMH a30Ta.
dochop. Oxeng dhocdopa (V) u

33 (1)00((11))0 pHaSI KH?H((i))Ta (bq)pll)zn(qe)cxne " bubmorera [JOK

P N 09.01.2025  https://m.edsoo.ru/00adf68a
XHUMHUYECKHE CBOWCTBA, MMOJyUCHHE.
34 Hcnons3oBanne pocdaros B bubmmorexa [JOK

https://m.edsoo.ru/00adfc20
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KauyeCcTBE MUHEPATBHBIX YI0OPEHUH. 14.01.2025
3arpsi3HEHUE NPUPOTHON Cpeibl
dbocdaramu.
VYraepon, pacipocTpaHeHUE B
35 pu E):[e g)mnlt){ecxie 1 XUMHUYCCKHE bubmorexa OK
PHPOIE, 16.01.2025  https://m.edsoo.ru/00adfd9c
CBOIiCTBA.
Oxkcuapl yriaepozaa, ux GU3nIecKue u
XHUMHUYECKHE CBOMCTBA.
36 DKOJIOTHUECKHE IIPOOIEMBI bubmorexa LIOK
P . 21.01.2025  https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V).
37 VYrobHas KUCI0Ta U €€ COIn bubmorexa LIOK
' 23.01.2025 | https://m.edso0.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. bubnuoreka [IOK
KayecTBeHHast peakiys Ha kKapOoHaT- 28.01.2025  https://m.edsoo.ru/00ae027e
HOH".
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHMYeCcKUX BEIIECTBaX KaK O bubmmorexa [TOK
P 30.01.2025 @ https://m.edsoo.ru/00ae054¢e
COEIMHEHUSX YIIIepo/a.
40 KpeMunii 1 ero coe [uHEeHNU bubmmorexa LHOK
P s ' 04.02.2025 @ https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenue skciepuMeHTABHBIX 337249 bubmuorexa [JOK
o TeMe «Baxknennine HeMeTannbl U 06.02.2025  https://m.edso00.ru/00ae0bf2
HUX COEIUHEHUA.
42 KonrtponsHas padora Ne3 o reme bub6nuorexa [IOK
«Baxkneiinne HeMeTaIIbI U UX 11.02.2025  https://m.edsoo0.ru/00ae0el8
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COCANHCHU .

OO6m1as XxapakTeprucTruKa
XUMHAYECKUX IIIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bu6mmoreka [IOK

43
MeTaJuIM4ecKasi KpucTauinueckas 13.02.2025  https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METAJUIOB.
XHUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMHUUECKUH PsI Bubmorexa ITOK
P N AR 18.02.2025 @ https://m.edsoo.ru/00ae1156
HaNPsDKEHUH METaJUIOB.
O61ue cnocoObl MOTydeHHs
merauioB. Crurasel. BeruuciieHus 1o
45 ABHEHUIM XMMHYECKUX PEAKIIUU Bubmorexa ITOK
P PCAKIIH, 20.02.2025 @ https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHT
MIPUMECH.
46 IToHsATHE O KOPPO3UHU METAIIIIOB Bubmorexa ITOK
PP ' 25.02.2025  https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 )
[esosmere MeTas: 27.02.2025 | https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnunorexa [JOK
KaJIusl. 04.03.2025  https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMeNbHBIE METAILIIBI — bubnmoreka [JOK
KaJablIMM U MarHui 06.03.2025 | https://m.edsoo.ru/00ae15e8
50 Baxuelimnme coenMHEHNS KAJIbIU bubmmorexa LOK
A Hit 11.03.2025  https://m.edsoo.ru/00ae15e8
51 O0001IeHrEe U CUCTEMAaTU3aIIH
3HAHU. 13.03.2025
52 JKEcTKoCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
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YCTpaHEHHUS. 18.03.2025  https://m.eds00.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "XEécTKoCTh BOIBLI 1 METOBI €8 bubmmorexa [IOK
" 20.03.2025  https://m.edsoo.ru/00aelae8
ycTpaHeHus'".
. bubnmoreka [JOK
>4 ATIOMHHHH. 01.04.2025  https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnnorexa [HOK
THAPOKCHIA. 03.04.2025 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
%6 Aeneso. 08.04.2025  https://m.edso0o.ru/00ae1d86
57 Oxkcubl, THIPOKCUBI U COJIU Keye3a bubnuorexa [JOK
(1) u xenesa (11). 10.04.2025  https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cHCTeMaTH3aIus
3HaAHUM. 15.04.2025
[IpakTnueckas padora Ne 7.
59 Pemrenue skciepuMeHTABHBIX 33724 bu6mmoreka [JOK
o Teme «BakHeime MeTaJlTbl U UX 17.04.2025  https://m.edsoo.ru/00ae3de8
COCITUHEHUS.
Brruncnenus mo ypaBHEeHUSIM
XUMHYECKHUX PEAKIIHiA, €CJIN OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnuorexa [IOK
COJZIEPKUT MpuUMecHu. Brruucnenus 15.04.2025  https://m.edsoo.ru/00ae1750
MacCOBOH JOJIM BBIXO/IA MPOTYKTA
peaxiuu.
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUH. 17.04.2025
62 KonrtponsHas padora Ne4 o reme
«BaxHelnme MeTauibl 1 UX 22.04.2025
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COCANHCHU .

63 BemectBa u maTepuaisl B 1 bubnnoreka [HOK
MMOBCETHEBHOMN KU3HU YEIOBEKA. 24.04.2025  https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsi3HEHUE 1 bubnmoreka [JOK
OKPYIKaIoIen Cpe/Ibl. 29.04.2025  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennu 1 bubmumoreka [IOK
9KOJIOTUYECKUX TTPOOIIEM. 06.05.2025  https://m.edsoo.ru/00ae4270
66 PezepBublit ypok. O60011eHUE U 1 bubnuoreka [IOK
CUCTEeMAaTU3alMsl 3HaHUM. 08.05.2025  https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O60011eHuE U 1 bubnnorexa [HOK
CUCTEMAaTHU3AalNs 3HAHUN. 13.05.2025  https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O600mIeHNE T 1 bubnuoreka [IOK
CUCTEMaTHU3aIs 3HAHUMN. 15.05.2025  https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I1O0 68

[NPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

YuyeOuuk 9 kimacc « XUMHU»

["abpuensu

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Kypnaia «Xumusi B HIKOJIe» H Jp.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubmmoreka [{OK https://m.edsoo.ru/7f41a636

bubnuoteka [{OK https://m.edsoo.ru/00adb59e
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