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HOACHUTEJIBHAS 3AIINCKA

[IporpamMmma o XUMHHM Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUs COCTaBJICHA Ha
OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHON MPOTrpaMMbI
OCHOBHOTO 001iero oopazoBanus, npeactaBieHHbx B GI'OC OO0, a Takke Ha OCHOBE
dbenepanbHOl paboueil mporpaMMbl BOCIUTAHUS W C YYETOM KOHIICMIIMHU TPENoJaBaHus
yuyeOHOro mpeamera «XuMmus» B oOpa3oBaTelbHBIX oOpraHuzauusax Poccuiickoi
Oenepauui.

[Iporpamma o xumMuu Aa€T MpEACTaBICHUE O IIENSAX, OOIIEH cTpaTeruu oO0ydeHwUs,
BOCIIUTAHMS U PA3BUTHUS OOYUaIOIIMXCS CPE/ICTBAMHU YYEOHOTO MpPEJAMETa, YCTaHABIMBACT
o0s3aTeNbHOE TPEIMETHOE COJIEp’KaHue, MpeaycMaTpUBaeT paclpeiesieHue €ro 1o
KJIaccaM M CTPYKTYPHUPOBAHUE MO pa3ziesiaM U TEMaM MPOTrPaMMBbl 10 XUMHUH, ONPEAEsSET
KOJIMYECTBEHHBIE M KAYECTBEHHBIE XAPAKTEPUCTUKU COJAECPKAHUA, PEKOMEHAYEMYIO
MOCJIE0BATEILHOCTh U3YUECHUSI XUMHUU C YYETOM MEKIPEIMETHBIX U BHYTPUIPEAMETHBIX
CBs3€ll, JIOTMUKK y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEW OoOydaroumxcs,
OTpeNeiieT BO3MOXKHOCTH TIpeAMeTa Il pealu3anud TpeOOBaHWM K pe3yibTaTaM
OCBOCHHUSI OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, a TaKke TpeOOBaHHMI K pe3yjabTraraM OOyYEeHHS XHMHH Ha ypOBHE IIEJICH
U3y4YEeHHs] TpeMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEILHON JIESITEIbHOCTH
00y4aromierocsi o OCBOECHUIO y4eOHOTO COIepKaHUSI.

3HaHWE XUMUHU CIY>KUT OCHOBOM JJ1 (POPMUPOBAHKSI MUPOBO33PEHUST 00yUarOUIerocs,
€ro TMpEeACTaBICHUA O MaTepUaIbHOM €IMHCTBE MHpA, BaXHYIO pOJIb HUrParoT
dbopMupyembie XUMUEH TPEICTABIECHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUUA U 00 SBOIIOIUU
BEIIECTB B MPHUPOJIC, O MyTIX PEHICHUS TI00aTbHBIX MPOOJIEM YCTOWUYMBOTO Pa3BUTHS
YeJI0BEUYEeCTBA — CHIPHEBOM, YHEPIeTUUCCKOM, MHUIINEBON M AKOJOTHYECKON O€30MacHOCTH,
po0JIeM 3IpaBOOXPAHCHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaiu3allid BO3MOXKHOCTEH HJisi caMOpa3BUTHS U (HOPMHPOBAHUS
KyJbTYpBI THYHOCTH, €€ 001el U (YHKIIMOHATIBLHOU TPAMOTHOCTH;

BHOCUT BKJaJd B (OPMUpPOBAHME MBIIUICHUS MW TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcs, HAaBBIKOB 170: CaMOCTOSATENbHOU yueOHOI NEATENbHOCTH,
AKCHEPUMEHTAIBHBIX U UCCIEA0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B MOBCEIHEBHOM
KU3HU, TaK U B MPO(HECCUOHAIBHOMN AEATEIbHOCTH;

3HAKOMHUT CO CHEU(UKON HAYYHOrO MBIIUJIECHUS, 3aKJIaJbIBAET OCHOBBI LIETOCTHOTO
B3[VISiJa HA EOUHCTBO NPUPOABI M YEJIOBEKA, SABISAETCS OTBETCTBEHHBIM J3TAallOM B
dbopMHUpPOBaHNY E€CTECTBEHHO--HAYYHOU TPAMOTHOCTH O0yUYaFOIINXCS;

crnocoOcTByeT (POPMHUPOBAHUIO IEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOM BKJIAJl B JKOJOrMYECKOe OOpa3oBaHUE
00yYarOITHUXCA.



JlanHble HampaBieHMs] B OOyYE€HMHM XHMHHM OOECHEeYMBAIOTCA  CHEUU(UKOM
collepKaHUsl y4eOHOro MpeaMeTra, KOTOPBIM SIBISIETCS NEAarorMuecKd aJarnTupOBaHHBIM
OoTpakeHHUeM 0a30BOM HAYKH XMMUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOI'O O0IIEro 00pa3oBaHUs OPUEHTUPOBAH HA OCBOEHHUE
OoOy4YaromMUMHCS CHCTEMbl MEPBOHAYAIBHBIX MOHATUNH XHWMHUH, OCHOB HEOPraHUYECKOU
XUMHUM U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHSITUN OPraHU4YeCKOU XUMUMU.

CtpykTypa conaepkaHUs NporpaMMbl 1O XUMUU CGHOPMHpPOBAHA HA OCHOBE
CUCTEMHOI0 MOoAXx0/a K €€ n3yueHnro. ConepkaHue CKIIAAbIBAETCA U3 CUCTEMBI MOHITHHI O
XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbl MOHATHIA 0 XUMHUYecKoi peakuuu. O0e 3TH
CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl O MPUHLMUITY MOCJIEN0BATENBHOTO PAa3BUTHS 3HAHUM
Ha OCHOBE TEOPETHUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHYECKOM CBSI3H;

— IpeJICTaBICHUMN 00 AMEKTPOIUTUUECKON AMCCOLMALIMU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKH MOJYYEHHBIX U
OCMBICTIEHHBIX (DAaKTOB, Pa3BUBAIOTCA IOCJIENI0BATEILHO OT OJIHOIO YPOBHS K JAPYroMy,
BBITIOJIHSISL PYHKIIMM OOBSICHEHUSI U TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3ZMOYKHOCTEH
NPaKTUYECKOTr0 MPUMEHEHHS U MOJIYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMmbl MO XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHUIO TMPEACTABICHUS O
XUMUYECKOW COCTAaBIIAIOUIEH HAYYHOW KapTHUHBI MUpPA B JIOTMKE €€ CUCTEMHOW MPUPOJBI,
LHEHHOCTHOTO OTHOUIEHHSI K HAYYHOMY 3HAHHUIO M METOJaM MO3HaHMs B Hayke. M3yueHue
XUMHH TIPOUCXOJUT C TPUBJIICUCHUEM 3HAHUW M3 paHEe M3YUYEHHBIX YYEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Tpu n3yuyeHUn XUMHUH TPOUCXOIUT (DOPMUPOBAHKE 3HAHUIH OCHOB XMMHUYECKONW HaYKHU
Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOM JEATEIHHOCTH YEIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJbTyphl. 3ajada y4eOHOTO MpeaMera COCTOUT B
(bopMHUPOBAaHUYU CUCTEMBI XUMUYECKUX 3HAHUNM — BAXKHEUITUX (PAKTOB, TIOHATHIA, 3aKOHOB
U TEOPETUYECKUX IOJIOKEHUH, JOCTYMHBIX 000OLIEHUI MHUPOBO33pPEHUECKOTO XapakTepa,
S3bIKa HAYKH, B TPHOOIICHUN K HAYYHBIM METOJaM TMO3HAHHS MPU MU3YYCHHH BEIIECTB U
XUMHYECKUX peakiuii, B (HOPMUPOBAHUM W PA3BUTHUM TO3HABATEIIBHBIX YMEHUH U HX
NPUMEHEHUU B Y4eOHO-TIO3HABATENbHOM W y4eOHO-MCCIIENOBATENbCKON JEATEIbHOCTH,
OCBOEHHH IPaBUJI O€30MaCHOr0 OOPAIEHNUS C BEIIECTBAMH B IOBCETHEBHOM KU3HU.

[Tpu u3yuyeHnn XUMHUHM Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHusl Ba)KHOE 3HAUCHHE
MpUOOpEN TaKKe 1eJH, Kak:

— ¢opMupoBaHWE  WHTEIUIEKTyaJdbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PELICHUM, CIOCOOHON
aJanTUPOBATHCA K OBICTPO MEHSIIOLIUMCS YCIIOBUSIM KU3HH;



— HaIpaBJICHHOCTh OOYYEHHUSI HA CUCTEMAaTUYECKOe MNPHOOIIEeHHE O0Yy4YaroImMXcs K
CaMOCTOSITEJIbHOM  TMO3HABATEJIbHOW JEATEIbHOCTH, HAyYHBIM METOJaM IO3HaHUS,
bopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMUH;

— obecrnieyeHue yCJIOBUM, CIIOCOOCTBYIOMIMX MPUOOPETECHUIO OO0YUYarOIUMUCS OIbITa
pa3HOOOpa3HOM JEATEeNbHOCTH, TIO3HAHUST W CaMOIIO3HAHMS, KIIOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHIINI), UMEIOIIUX YHUBEPCATIbHOE 3HAYCHUE JJIsI Pa3lIMUHBIX BHJIOB
NeSATeNIbHOCTH;

— (opmupoBanue oOmiel QyHKIIMOHATLHON U €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B
TOM YHCIIE YMEHUM OOBSCHATh M OIEHHBATH SIBICHUS OKPYXKAIOIIETO MHpPA, UCIOJIB3YS
3HAHUS U OTIBIT, MOTYYEHHBIE NMPU U3YUYCHUU XUMUH, IPUMEHSITh UX MIPU PEIICHUU MPOOIeM
B [TOBCEIHEBHOM KU3HU U TPYAOBOU JEATEILHOCTH;

— ¢opmupoBaHue y OOYYaIOIIMXCS TYMaHHUCTHYECKHX OTHOIICHHUM, TMOHUMAHUS
IIEHHOCTH XUMHWYECKUX 3HAHUM Uil BBIPAOOTKH DKOJOTHUYECKH I1€JIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBOM AEATEILHOCTH B IIEJISIX COXPAHEHUSI CBOETO 370POBbS U
OKPY’KAIOIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBallUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCITUTAaHUIO HAa OCHOBE YCBOCHHUS OOIICYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY TTPOQ IS U HAMPABICHHOCTH JAJIbHEUIIIETO 00yUeHHUS.

OO01iee 4uCIO 4YacoB, OTBEACHHBIX IJIs W3YYEHHS] XMMHUHM Ha YpPOBHE OCHOBHOTO
obmrero odpazoBaHus, coctapisieT 136 gacos: B 8 kimacce — 68 yacoB (2 yaca B HejielN0), B 9
KJjacce — 68 yacoB (2 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuu. Posnb XumMuK B KU3HU YEI0BEKa. XUMHS B CUCTEME HayK. Tena u
BenecTBa. OU3NUECKUE CBOMCTBA BEUIECTB. ATpEraTHOE COCTOSHUE BemecTB. [lonsTHE 0O
METOJlaX MOo3HaHUs B XUMUU. YucThie BemecTBa u cMecu. CriocoObl pa3iesieHus] CMECeH.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE AIIEMEHThI. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB.
[IpocThlie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumunueckas (opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcoOcCTaBa BemiecTB. OTHocuTenbHass artomHas Macca. OTHOcUTENbHas
MOJIEKyJIgIpHasi Macca. MaccoBasi J0JIsl XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KomnuecTBo BeniectBa. Monbs. MonsspHast Macca. B3auMocBsI3b KOJIMUECTBA, MAacChl U
yucia CTPYKTYPHBIX €IWHUI[ BemecTBa. Pacuérel mo ¢opmyraM XUMHUUYECKUX
COECIMHEHUH.

Ou3NYECKUe U XUMHUUYECKHUE SIBJICHUS. XUMUUYECKas peakius U €€ Npu3HaKku. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHUsA. Kiaccupuxanus XUMUYECKUX
peakiuil (CoeTMHEHUs, Pa3IOKEHHUs, 3aMeIIeHHs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMMHUYECKOW TOCYJOM, MpaBWiIaMu paboThl B JlabopaTopuud U
npuéMamu oOpamieHus: ¢ JabopaTopHbIM OOOpYAOBaHHEM, HW3YYEHHE U OINUCAHUE
du3nuecknux CBOMCTB 00pa3ll0OB HEOPraHUYECKUX BEIIECTB, HaONIOIeHHE (HU3UUECKUX
(naBneHre BOCKA, TasiHUE JIbJla, PACTUPAHUE caxapa B CTYIKe, KUIEHUE M KOHACHCAIUs
BOABI) M XUMHUYECKHX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCJIOTOH) SBJICHUMN, HAOMIOJCHHUE W OINHUCAHUE TPU3HAKOB
NpPOTEKAHUS XUMMYECKUX peakiuui (pa3iokeHUue caxapa, B3aUMOJCUCTBUE CEPHOU
KHUCIIOTBI C XJIOPUAOM Oapusi, pasioxenue rugapokcuna meau (1) mpu Harpeanuw,
B3auUMOJIeHCTBHE JKene3a ¢ pactBopoMm coid Menu (Il), n3ydenue crmocoOOB paszzaencHus
cCMeced: ¢ TIOMOIIbI0 MarHuTa, (QUIbTpOBaHWE, BbIIAPUBAHUE, JUCTUJUISINS,
xpomaTtorpadus, MPOBEACHHE OYMCTKH TOBAPECHHOW COJIM, HAOJIOJCHUE W ONMHUCAHUE
pe3yJIbTaTOB IIPOBEICHUS ONbITa, WUIFOCTPUPYIOLWIETO 3aKOH COXPAaHEHUs MAacchl,
CO3JJaHHUE MOJIeNIeld MOJIEKY (IIapOCTEPKHEBBIX).

BaxHeilnuMe npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopos — 351eMEHT U MPOCTOE BEIIECTBO.
Haxoxxnenue kucimopoga B mpupoje, (pu3mdyeckne W XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuabl. Ilpumenenue xuciopona. CrnocoObl MOMy4YEHHUsS] KHUCIOpoAa B
naboparopuu U mnpoMblnuieHHOCTH. KpyroBopor kuciopoga B npupone. O30H —
aJuIo0TpoInHas MOAU(DUKALIKS KUCTOPO/Ia.



TemoBoit 3pPexT XMMHUUECKON peaKkuu, TEPMOXMMUYECKHE YpaBHEHMS, 3K30- U
SHJIOTEPMHUYECKHE PEAKUHMHU. TOIIIMBO: Yrojib U METaH. 3arpsA3HCHUE BO3/lyXa, YCUIICHUE
MapHUKOBOTO 3 PekTa, pa3pylnieHue 030HOBOTO CJIOS.

Bonopon — sneMeHT M mpocroe BemecTBO. HaxoxaeHwe Boaopoja B IPHUPOJE,
dbu3uYecKkue U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOObl MmosiydeHus. KucioTel u
COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl M0 XUMHYECKUM YpPaBHEHUSIM.

@dusnyeckue coricTBa Boabl. Bona xkak pactBopurens. PactBopbl. HachlllieHHBIE U
HEHACBIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOAE. MaccoBas J10J1s1 BEIIECTBA B
pactBope. XuMHUYECKHE CBOMCTBa BOJbl. OcHOBaHus. Ponb pacTBOpOB B MPUPOJE U B
KU3HU YesoBeka. KpyroBopoT BOJIbI B Ipupoie. 3arpsisHEHHE NPUPOAHBbIX BoJ. OxpaHa u
OYMCTKA IPUPOJHBIX BOJI.

Knaccuduxanusa neopranndeckux coenuneHuit. Oxcunpl. Knaccudukamms okCuaoB:
coyieoOpasyromue (OCHOBHBIC, KHCJIOTHBIC, aM(OTEepHbIE) U HECOJeoOpa3yIoIIue.
Homenkinarypa okxcumoB. dusznueckre U XUMHUYECKHE CBOMCTBa OKCUAOB. [lomyuenue
OKCHJIOB.

OcHoBanus. Knaccudukamnusi ocHOBaHUM: MIEIOUYM W HEPACTBOPUMBIC OCHOBaHWSI.
Homenkmarypa ocHoBanuii. ®Ousznyeckne ¢W XHMUYECKHME CBOWCTBA OCHOBAHWM.
[Tomyuyenue oCHOBaHUM.

Kucnorel. Knaccubpukauuss kucnor. Homenknmarypa xucinor. Pusnyeckue u
XUMHYECKHE cBOMCTBa KHUCIOT. Psn akruBHoctn MetaiuioB H. H. bekerosa. [lomydyenue
KHCJIOT.

Comu. Howmenknatypa coseil. ®PuU3MUYECKHE M XHMHUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnueckas CBs3b MEXKY KJIIACCaAMHU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE OIPEACICHUE COJIEPKAHUSA KHUCIOpOJa B BO3IyXE, MOJYYECHHUE,
coOupaHue, pacrlo3HaBaHWE ¥  M3YYCHHE CBOWCTB  KHUCJIOpOJIa, HAOIIOACHUE
B3aUMOJICMCTBUSL BELIECTB C KHCJIOPOAOM M YCIIOBHUS BO3HHMKHOBEHHUS M IPEKPALICHUSA
ropeHusi (moskapa), O3HaKOMJICHHE C oOpa3llaMH OKCHIOB M OIMCAaHWE WX CBOMCTB,
MoJlyuyeHue, coOupaHue, paclio3HaBaHWE M H3YYEHHE CBOMCTB BOAOpoAa (TOpEeHHE),
B3auMojieiictBue Boaopojga ¢ okcugom wmead  (ll)  (BO3MOXKHO — HMCIOJIBb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOIEHHE 00Pa3IOB BEMIECTB KOJMYECTBOM | MOJIb, UCCIIEIOBAHNE
O0COOCHHOCTEW PacTBOPEHUSI BELIECTB C PA3IMYHONW PACTBOPUMOCTHIO, MPUTOTOBIICHHE
PacTBOPOB C OMPEAEIEHHON MacCOBOM JOJIEM pACTBOPEHHOIO BELIECTBA, B3AUMOJCUCTBUE
BOJAbl C MeTaulaMd  (HaTpueM MW KajubluueMm) (BO3MOXXHO  HCIOJIb30BaHHE
BHUJICOMATEPUAIIOB), HCCIIEIOBAHME OOpPA3OB HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX
KJIacCOB, HAOJIIOJICHUE W3MEHEHMs] OKpacKd WHAMKATOPOB B pacTBOpax KUCIOT U
uieoue, usyuenue B3zaumojneiicTBus okcuaa meau (ll) ¢ pactBopom cepHON KHUCIOTHI,



KHUCJIOT C METAJJIaMH, PEaKLUMi HEUTpaJIu3aluy, OJIy4YeHUE HEpaCTBOPUMBIX OCHOBAaHUMU,
BBITECHEHHE OJHOIO0 METAJUIa APYTMM W3 PACTBOPA COJIM, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BakHeWIme KjIacChl HEOPraHUYECKUX COCTUHEHUI.

Ilepnoanuyeckuii 3axoH u Ilepuoauyeckasi cucreMa XMMHUYECKHX deMeHTOB /1.
N. MenaeneeBa. CrpoeHne aroMoB. XuUMHYECKast CB3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHbIE PeaAKIUN

[lepBble TOMBITKK KiIacCU(PUKAIMU XUMUUYECKUX dJeMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMENbHBIE METAIIJIbI, TAJOTeHbI, HHEPTHHIC
rasbl). JIEMEHTHI, KOTOpbIe 00pa3yoT aMGOTEPHBIE OKCUIBI U THUIPOKCH/IBI.

ITepuonuueckuit 3akoH. llepronnueckas cucrema XUMUUYECKUX djemeHToB J[. U.
MenneneeBa. KopoTkonepuoanas u aiuHHonepuoHas hopmel [lepuoandeckoit cucTeMbl
xumnueckux 3neMeHToB . M. Menneneesa. Ilepuoasl u rpynnbl. OU3HNYECKUNA CMBICI
NOPSIKOBOTO HOMEPA, HOMEPOB MEPHUO/ia U TPYIIIbI JIEMEHTA.

Crpoenue artomoB. CocTtaB aToMHbIX saep. M3orombl. OnekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX 000JI0YeK aTOMOB TepBbix 20 XuMHUUecKux 3jieMeHTOB Ilepuoanueckoit
cucrembl JI. M. MeHnneneeBa. XapaKTE€pUCTHKA XHWMHYECKOTO »dJIEMEHTAa MO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTM  M3MEHEHHUs  pajuyca aTOMOB  XHMHYECKHUX  DJIEMEHTOB,
METAJUTMYECKUX U HEMETAUIMYECKUX CBOKMCTB MO TPYMIIaM U IMEPUOIAM.

3nauenue Ilepuommueckoro 3akoHa u Ilepmogmyeckol CHUCTEMBI XUMHUUYECKHUX
3JIEMEHTOB U1 pa3BUTHUS HAyKU U NpakTuku. [. 1. MenaeneeB — yu€HbIN U rpakIaHUH.

Xumuueckas  cBA3b.  KoBasieHTHas  (MOJsipHAsT W HENOJISIpHAsi)  CBSI3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp oxuciieHusi. OKHUCIMTEILHO--BOCCTAHOBUTEIbHBIE peakiuuu. IIporieccsl
OKUCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumeHm:

U3y4deHre 00pa3IioB BEIICCTB METANIOB U HEMETAJIOB, B3aUMOJICHCTBHE THAPOKCHIA
OMHKAa C pacTBOpAMU KHCIIOT M IIEJIOYEH, MPOBEAECHHUE OMBITOB, WIIIOCTPUPYIOMINX
MPUMEPHI OKUCITUTEIbHO-BOCCTAHOBUTENIBHBIX peaKiuii (TOpeHue, peakiuu pa3iokKeHHUs,
COEMHEHU ).

Mexcnpeomemmunie ceasu

Peanuzamus MeXNpeAMETHBIX CBs3€d TIpU  M3YYEHUM XUMHM B 8§ KJiacce
OCYIIECTBIIICTCS Yepe3 MCIOJIb30BAHUE KaK OONIUX €CTECTBEHHO--HAYYHBIX IMOHATHH, TaK
W TIOHSATHM, SIBJISIOIIAXCS CHUCTEMHBIMH JJISI OTACIBbHBIX MPEIMETOB €CTECTBEHHO--
HAY4YHOTO IUKJIA.

OO0uue ecTecTBEHHO--HAYUHbIE MOHATHS: HAYYHbIN (DAKT, TUIIOTE3a, TEOPHUs, 3aKOH,
aHajgu3, CHUHTE3, KilacCHpUKamus, IEePpUOAUIHOCTh, HAOJIOMCHHE, DKCIICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MOJEIb, SIBIICHUE.



®dusuka: Marepus, aToMm, 3JEKTPOH, NPOTOH, HEWTPOH, HMOH, HYKJIUJ, HU30TOIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUN 3apsjl, BEUIECTBO, TE€JIO, 00BEM, arperaTHoe
COCTOSIHME BEIECTBa, ra3, (Qu3nuecKkue BEIWYUHBI, CIAUHUIBI HM3MEPEHHUs, KOCMOC,
IUIaHEThI, 3BE€3/1b1, COIHIIC.

buonorus: dorocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpabl, TOPHbIE MOPOJbI, MOJIE3HbIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

ITepuonuueckuit 3akoH. llepronnueckas cucrema XUMUUYECKUX djemeHToB J[. U.
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kalausl, KaJdblUs U UX COCIUHEHUN B COOTBETCTBUM C
MOJIOKEHUEM 3JIEMEHTOB B [leproandeckoil cucteme u CTpOCHUEM MX aTOMOB.

CtpoeHue BelecTBa: BUAbI XUMUYECKON CBA3U. THUIBI KPUCTALIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEHIETKH U BUa XUMHUYECKOU
CBSI3H.

Kinaccudukanys u HOMEHKIIaTypa HEOPraHMYECKUX BEIeCTB. XUMHUUECKUE CBOWCTBA
BEILIECTB, OTHOCSIIUXCS K Pa3JUyHbIM KJaccaM HEOPraHWYEeCKUX COCAUHECHUH,
TE€HETUYECKAs CBA3b HEOPTAHMYECKHUX BEILIECTB.

Knaccudukanus XuMUYECKMX peakluil MO pa3IMyHbIM TpHU3HaKaMm (10 YUCTy U
COCTaBy Yy4YacCTBYIOIIMX B PEaKIMU BELIECTB, MO TEIUIOBOMY 3(PQeKTy, 1Mo H3MEHEHHIO
CTeNeHEl OKUCIEHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacTHIO
KaTajau3aropa). DK30- U SHIOTEPMHUUECKHE PEaKIINH, TEPMOXUMHYECKUE YPABHEHHUS.

[TonsiTue o0 ckopocTH XuMU4Yeckor peakiuu. [lonarue o0 oO0paTUMBIX U
HEOOpaTUMBIX XMMUYECKHX peakiusax. [loHsTHE O TOMOTEHHBIX M TE€TEPOTCHHBIX
peakuusax. Ilonstue o karanuze. [loHsTHE O XHMHYECKOM paBHOBeCUU. DAKTOpSI,
BJIUSIIOIINE HA CKOPOCTh XMMUYECKOW pPEaKIUU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCTUTENTHPHO-BOCCTAHOBUTEIBHBIE PEAKIINU, DJIEKTPOHHBIN OalaHC OKUCIUTEIHHO-
BOCCTaHOBHUTEJIIBHOU peaxkuumu. CocraBnenue YpaBHEHUU OKHCJIUTEIBHO- -
BOCCTaHOBUTEINIHHBIX PEAKIIUH C UCTIOIB30BAaHMEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopust 3JIEKTPOIUTUYECKON AUCCOIMALUU. OJNEKTPOJUTHI U HEIIIEKTPOJIUTHI.
Katnonsl, annonel. MexaHuU3M JUCCOLMALIMM BELIECTB C PAa3JIMYHBIMU  BUJIAMH
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIa0ble 3JIEKTPOIUTHI.

Peakuiuu moHHOTO OOMEHa. YCIOBUS NPOTEKAHUS PEAKIUd HOHHOTO OOMEHa,
MOJIHBIE U COKpallléHHbIE MOHHBIE ypaBHEHHs peakiuil. CBoWCTBa KUCJIOT, OCHOBAaHUW U
coJiei B CBETE MPEJCTaBICHUN 00 AIEKTPOIUTHYECKOW aucconuanuu. KadecTBEHHBIC
peakuuu Ha MOHBL. [IoHATHE O TUAPOIN3E COJIEH.

Xumuueckuit IKCnepumenm:



O3HAKOMJIEHHE C MOJEISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METAJJIOB U HeMeTauioB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB (XJopuaa HaTpHs),
MCCJIEI0BAHNE 3aBUCUMOCTH CKOPOCTU XUMHMUYECKOW PEaKIMU OT BO3JECUCTBUS PATHMUYHBIX
(akTOpOB, HCCIEIOBAaHUE AJIEKTPOINPOBOJHOCTH PACTBOPOB  BELIECTB, IpoIecca
JUCCOLIMALIMM KUCTIOT, IIeJIouel U coiei (BO3MOMXHO MCIOJIb30BaHUE BUJIEO MAaTEpPHAOB),
MPOBEJICHNUE ONBITOB, WIIIOCTPUPYIOMIUX MPU3HAKA MPOTEKAHUS PEAKIUd HOHHOTO
oOMmeHa (oOpa3oBaHME OcCajKa, BbIJEJICHUE Ta3a, OOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuid (ropeHwue,
peakuuu pasjoKEHMs, COEJUHEHUS), pacllo3HABaAHHE HEOPraHUYECKHX BEIIECTB C
MOMOIIBI0 KAUECTBEHHBIX PEAKI[MH HA MOHBI, PEIICHNE HKCIIEPUMEHTATbHBIX 3a/1a4.

Hemertansnbl U MX coelMHEeHUA

OO6mast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTepHbIE
crenieHu okuciieHud. CTpoeHue u (pu3HUecKre CBOMCTBA MPOCTHIX BEUIECTB — I'aJIOT€HOB.
XMMHUYECKHE CBOMCTBA HA MPUMEpPE XJIopa (B3aUMOJICHCTBUE C METaJUIaMH, HEMETaJIaMH,
miesniouamu). XsopoBonopos. CoinigHas KHCIIOTa, XMMHUYECKHE CBOWCTBA, MOJIyYECHHE,
npuMeHeHue. JleficTBue Xjopa M XJOPOBOAOPOJAa Ha OpraHU3M uejoBeka. Bakueilimume
XJIOPUBI U KX HAXO0XKJICHUE B PUPOJIE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpymmbsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u GU3nYecKue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOpOJia M Cephbl. AJUIOTpONHbIE MOAUGUKAIMK KHCIOpOAa U cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOJOPO/, CTPOEHUE, PU3NUECKHE U XUMHUUYECKHe cBOWCTBAa. OKCHIbI
cepbl KaK TPEJICTAaBUTENN KHUCIOTHBIX OKcuaoB. CepHas Kuciora, (U3MYECKUE U
XUMHYECKUE CBOMCTBA (0OIIME Kak MpPEJCTABUTENSl Kilacca KUCIOT U CcHelupUYecKue).
XVMMHUYECKHUE PEAKIUH, JISKAIINE B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a MOTYyYEHUsI CEpHOM
kucioThl. [Ipumenenne cepHoit KUCIOThl. COJIM CEPHOM KHUCIOThI, KAYECTBECHHAS PEAKIIMS
Ha cyiabdaT-uoH. Haxoxnenwe cepbl W €€ COCIMHEHUH B TMPUPOJE. XHUMHUYECKOE
3arpsA3HEHUE OKPY’KAIOUIEH Cpellbl COEAUHEHUSIMU CEPbl (KUCIOTHBIE TOXKIU, 3arPSI3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAILCHHUS.

OO6miast xapaktepuctuka 371eMeHTOB V A-rpyrmibl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTEMEHU OKUCIEHUA. A30T, paclpocTpaHEHUE B NpHUpOjE, (PU3HUECKHE U
XUMHYECKUEe CBoOicTBAa. KpyroBopoT azora B mpupoje. AMMHAK, ero (usuveckue u
XUMHYECKUE CBOWCTBA, MoJydeHHe W mpuMmeHeHune. Comu aMMOHHMS, UX (U3UYECKUE U
XUMUYECKHE CBOMCTBA, NpruMeHeHue. KauecTBeHHasi peakiysi Ha HOHbI aMMOHHUSI. A30THasI
KHCIIOTa, €€ TmodydeHue, (QU3NYeCKne ¢ XUMHUYECKHe CBOWCTBAa (00mue Kak
MPEICTaBUTENS Kjacca KHUCIOT M crnernuduueckne). Vcmoap30BaHne HUTPATOB W COJEH
aMMOHHSI B KaY€CTBE MUHEPAIIbHBIX YI0OpEeHUI. XUMUUECKOE 3arpsi3HEHHE OKPYKalollleu
Cpelbl COCAMHEHUSIMM a30Ta (KUCJIOTHBIE JOIH, 3arpsi3HEHUE BO3/AyXa, IOYBBI H
Bog10EMOB). Docdop, amnorponHsie Mogudukanuu gpochopa, Pu3MUecKue U XUMUIECKHUE



cBoiictBa. Oxcun ¢ocdopa (V) u dochopnas kucnora, puU3MUECKHME U XUMHUYECKUE
CBOIiCTBA, nosydyeHnue. Mcnonb3zoBanue (pocharoB B KaueCTBE MUHEPAIbHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka 3aeMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHblE  CTENEHW  OKHUCIEHHs.  YIJEepoA,  aulIOTPOIHblE  MOJAU(DHKALUH,
pacupocTpaHeHHe B MpUpoje, (pu3nyeckue W XUMHYECKHE CBOWCTBa. AJcopOuus.
Kpyrosopor yrinepoaa B mpupoae. Okcuabl yrieponaa, ux (U3MUYECKUE U XUMHYECKUE
CBOICTBA, EWCTBUE HA KUBbIE OPraHU3MBbI, TOJYyYEHHUE U MPUMEHEHUE. DKOJIOTMYECKUe
npoOJieMbl, CBs3aHHbIE ¢ okcujaoM yriaepona (1V), runmoresa rio0aibHOTO MOTETUICHUS
KJIMMaTa, MapHUKOBBIM 3(]dekr. YronbHas Kuciota U €€ coiau, ux (Qusmyeckue u
XMMHYECKUE CBOMCTBa, MONyYeHUEe U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHart-
nonbl. VMcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, NMPOMBIIIIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHUSX
yriaepoaa (MeTaH, 3TaH, ATHJIEH, AalleTWJIEH, STaHOJ, TJMIEPHUH, YKCYCHas KHUCJIOTa).
[IpuponHble UCTOYHUKH YTIIEBOJIOPOJIOB (yroib, MPUPOAHBIN Tra3, He(PTH), MPOAYKTHI UX
nepepaboTku (OCH3WH), UX POJIb B OBITY U NMPOMBINUICHHOCTU. [ToHsATHE O OUONOTrHYECKH
BaXXHBIX BEIECTBAX: XUpaX, OelKkax, yrieBoJax — M HMX POJU B JKU3HH YEJIOBEKA.
MarepualibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUH.

Kpemuuii, ero ¢gusnyueckue u XMMUYECKHE CBOMCTBA, MOJIYYEHUE U MPUMEHEHUE.
Coenunenus kpemHusi B npupoje. OOmue npencrapieHus o6 oxcuae kpemuus (1V) u
KpeMHuEeBON kucioTe. CHIMKAThl, WX HCIOJIB30BaHME B OBITY, B MPOMBIIUICHHOCTH.
Baxueiiiue  cTpouTenbHbIE MaTepUalbl: KepaMHUKa, CTEKJIO, IIEMEHT, OeToH,
xene300eToH. [Ipobrembl 6€30macHOTO HMCHOJIB30BaHUS CTPOUTENIBHBIX MAaTepUalOB B
IIOBCEIHEBHOM KN3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHre oOpa3lloB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJISTHOW KHCIOTHI,
NpOBEJICHNE KA4YeCTBEHHBIX PEaKUUid Ha XJIOPUI-MOHBI M HAOIIOJIEHHE TMPU3HAKOB HX
MPOTEKAHUS, OMBITHI, OTpaXKaroIe PU3NIECKIE U XUMUYECKUE CBOMCTBA rajJOr€HOB U UX
COEIMHEHMH (BO3MOXHO HUCIIOJIb30BAHUE BUAEOMATEPUaIoOB), 03HAKOMIIEHHE ¢ 00pa3lamMu
XJIOpUAOB (TaJIOTEHUIOB), O3HAKOMJIEHHE C oOpasliaMu cepbl U €€ COECTUHEHHUSIMU
(BO3MOXHO HCIIOJIb30BAHKE BHJIEOMATEPUANIOB), HAOJIOAEHHE TMpolecca OOYIrIMBaHUS
caxapa moJ JIEWCTBHEM KOHLIEHTPUPOBAHHOM CEPHOM KHCIOTHI, U3YUYCHUE XMUMUUYECKHUX
CBOMCTB pa30aBICHHON CEpPHOM KHUCIOThI, MPOBEJCHUE KAYECTBEHHOM peakIuu Ha
cynb(dar-uoH u HaOIIOAeHNEe TpU3HAKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (U3HMUYECKUMU
cBOWicTBaMH a30Ta, (ochopa W UX COEAMHEHHUH (BO3MOXKHO HCIOJIb30BAaHHUE
BUJIeOMATepUaoB), oOpasmamMu a30THBIX © (HOChHOPHBIX yHOOPECHMIA, TOTyYCHHE,
coOMpaHue, pacro3HABaHUE W M3YyUYEHHE CBOMCTB aMMMAKa, MPOBEJACHUE KAYECTBEHHBIX
peakiuii Ha HMOH aMMOHHUSI U (ocdharT-HOH U H3YYCHHE MPU3HAKOB HX MPOTEKaHWS,
B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIOTBI € MEAbI0  (BO3MOXKHO



WCIIOJIb30BaHUE BUJICOMATEPUATIOB), H3YUYECHHE MOJENIeH KPUCTAUIMUECKUX PEIIETOK
anmasa, rpadura, QymiepeHa, 03HAKOMJIEHHWE C TPOLIECCOM aJICOPOIMU PaCTBOPEHHBIX
BEILIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM MPOTUBOrasa, MoJiydeHUE, coOupaHue,
pacrno3HaBaHUE W HW3YUYEHUE CBOWCTB YIJIEKUCIOrO ras3a, MNPOBEICHHE KayeCTBEHHBIX
peakiuii Ha KapOOHAT W CWIMKAaT-UOHBl M M3yYCHHE TMPU3HAKOB HX MPOTEKaHUS,
O3HAKOMIICHHUE v POAYKLIUEN CHJIMKAaTHOU IIPOMBIIIEHHOCTH, pelieHue
AKCIIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «BakHelne HEMETAIIIbl U UX COSUHEHUS.

MeTaJJibl U UX COETHHEHUS

OO6miasi XapakTepUCTHKAa XUMHYECKHUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
noynoxxkeHuss B Ilepuonuueckoid cucreme xumuueckux snemeHToB [[. M. MenpaeneeBa u
cTpoeHus aroMoB. CTpoeHue MeTaioB. Mertauinueckas CBSI3b M METaJIMYeCKas
KpUCTAJUIMYECKAsT PEIIETKA. OJIEKTPOXMMHUYECKUN  PSAJ  HANPSOKEHUM  METaJlIOB.
dusnyeckrue U XUMMUYECKHE CBOMCTBAa MeTallIoB. O0IIME CIOCOOBI MOJYYeHHSI METaJIJIOB.
[TonsiTHe O KOPPO3UK METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 4yTyH, TIOpATIOMUHUNA, OPOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounble MeTamibl: MoJiokeHue B llepuoguueckoil cucremMe XUMHUUYECKUX
anementoB JI. WM. MengeneeBa, CTpOEHHME HUX aTOMOB, HAxXOXICHUE B MPUPOE.
dusnyeckne W XUMHUYECKHE CBOMCTBa (Ha mpumepe Hatpus W Kaiausi). OKcuIbl U
TUIPOKCHUIBI HATPUS U Kaiud. [[pyuMeHeHre 1MIeI0YHbIX METAJIJIOB U UX COCIMHEHMUIA.

[IlenoyHoO3eMeENbHBIE METAJUIBI MAarHUM U KAJIBLUM: MOJIo)keHue B [lepuonnueckon
cucteme xuMudeckux anemeHToB Jl. M. MenzaeneeBa, CTpo€HHUE UX aTOMOB, HAXO0XJECHHUE B
npupojae. Du3nyeckue U XUMHUYECKHME CBOMCTBA MarHus W Kajublius. BaxkHewiine
COCMHEHUs KanbIus (OKCHUI, THAPOKCHA, coiu). JKECTKOCTh BOABI M CIOCOOBI €&
YCTpPaHEHMUSI.

AnroMuHui: nosioxkenue B Ilepuoaunyeckoit cucreme XxuMudeckux snementoB /. .
MenpeneeBa, CTpOCHHE aToMma, HaxoXKJAEHUE B mpupoje. PuU3MYECKHUEe M XHUMHUYECKHUE
cBoMcCTBa amfOMUHMS. AMDOTEpHBIE CBOMCTBA OKCH/IA U TUIPOKCHIA aTIOMUHUS.

Keneszo: nmosoxenue B Ilepuognueckoi cucrtemMe XuMU4YeCcKux aiemeHTtoB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKJIEHHE B Tpupoge. DPu3nyeckne W XUMHUYECKHUE
cBoicTBa keneza. Okcuapl, ruapokcuasl U conu xeneza (l1) u xenesa (l11), ux cocras,
CBOWCTBA U MOJIy4YECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE ¢ OOpa3llaMd METAJUIOB M CILJIABOB, UX (DU3MYECKHMMU CBOMCTBAMH,
HU3y4YEHHE pe3yIbTaTOB KOPpO3UH METaJJIOB (BO3MOXKHO VCIOJb30BaHUE
BHJICOMATEpPUAIIOB), OCOOEHHOCTEH B3aMMOJICHCTBHS OKCHJIAa KaJbIlUs M HATPHUS C BOJOM
(BO3MOHO HCIIOJIb30BAaHUE BHUAEOMATEPHUATIOB), MCCIICIOBAHUE CBOWMCTB KECTKOW BOJBI,
npoliecca ropeHus Kejae3a B KUCI0poJie (BO3MOKHO HMCTOJIH30BaHHUE BHICOMATEPUATIOB),
MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMii Ha MOHBI: MAarHMs, KaJbIlUsl, aTIOMUHHUS,
uunka, sxeneza (I) u xeneza (1), mequ (), HaOmonenwe u omucaHue MPOIECCOB



OKpalIMBaHUs TUJIAMEHM MOHAMHU HATpUA, Kalus W KaJdbIUs (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHUAIOB), HCCIENOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHAA aTIOMUHUS U
THJIPOKCH/IA [TMHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 337a4 10 Teme «BaxxHeiimme MeTanis
U UX COCTUHECHHUS.

XHMHS U OKpPYKa0LIas cpeaa

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4eyoBeka. be3omacHoe
WCTIONb30BAaHUE BEIIECTB W XHUMHUYECKHX peakuuid B ObiTy. IlepBas momoms mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMUYECKOe 3arps3HEHHE OKpyKawiled cpeasl (mpeaenbHas —JIOMyCTHMas
KOHIeHTparus BemiecTB, ganee — I[IJIK). Ponp xumum B pemieHUH 3KOJIOTHYECKUX
npoosieMm.

Xumuueckuit IKCnepumenm:

U3ydeHue oO0pas3loB MaTepuanoB (CTEKJIO, CIIaBbl METAIOB, TOJMMEpHBIC
MaTepHabl).

Mesxcnpeomemnvle ceasu

Peanmzarnusi MeXnpenIMeTHBIX CBsi3ed TpU HW3yYeHMH XuMHH B 9 Kiacce
OCYIIIECTBIISIETCS YePe3 MCIOIh30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK U
TIOHSATHUH, SBISIONINXCS CUCTEMHBIMH JJISI OT/ACJIBHBIX MPEAMETOB €CTECTBEHHO--HAyYHOTO
IIUKJIA.

OO01muMe ecTeCTBEHHO-HAYYHBIE MOHSATHUS: HAYyYHBIN (akT, TUroTe3a, 3aKOH, TEOpHs,
aHanM3, CHUHTE3, KiIaccu(ukamus, MepUOJUYHOCTb, HAOJIIOJEHUE, HKCIEPUMEHT,
MOJIETUPOBAHKUE, H3MEpPEHUE, MOJEINb, SBJICHHE, MApPHUKOBBIA 3PGEKT, TEXHOJIOTHS,
MaTepHabI.

®duznka: maTepus, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIIbI,
PaAMOAaKTHBHOCTh, MOJIEKYJIa, JJIEKTPUYECKUMA 3apsij, MPOBOJAHHUKH, MOIYIPOBOTHUKH,
TURIIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBa,
ra3, pacTtBOp, pacTBOPUMOCTh, KpHUCTANIMYECKAs pEIIETKA, CIUIaBbl, (QU3NYECKUe
BEJMYUHBI, €JMHULBI H3MEPEHHs,, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3.BI,
Connre.

buonorusi:  dotocunre3, gpixaHue, Ouocdepa, OSKOCHCTEMa, MHUHEPATbHBIC
yoOpeHus, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, MIUTAaTENIbHbIE BEIIECTRA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpANIbl, TOPHBIE MOPOMABI, IOJIE3HBIC
MCKOTaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOT'PAMMBLI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbDI

JIMYHOCTHBIE pE3yJabTaThl OCBOEHHUS IMPOTPAMMBI OCHOBHOTO OOIIETro 0Opa3oBaHUS
JOCTUTAIOTCS B XOJI¢ OOydYeHUS XUMHUH B €IUHCTBE YYeOHOH W BOCIHTATEIILHOMN
JESATEIHPHOCTH B COOTBETCTBUU C TPAJAWIIMOHHBIMU POCCHUHUCKUMH COIIMOKYJIbTYPHBIMU H
JTyXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMHU, TIPHHITHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMH
MIOBEJICHUSI M CIOCOOCTBYIOT MpOIlEccaM CaMOTIO3HAHUS, CAMOPA3BUTUS U COIMATU3ALUN
00y4Jaromuxcs.

JIMYHOCTHBIC PE3YJIbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIONTUXCS PYKOBOJICTBOBATHCS
CHUCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPUCHTAIMA M PACITUPECHHUE OIbITA JACATSIBHOCTH Ha
e€ OCHOBE, B TOM YHUCJIC B YaCTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IICHHOCTHOTO OTHOIICHUS K OTCUECTBEHHOMY KYJIBTYPHOMY, HCTOPHYCCKOMY U
HAyYHOMY HACJICIMIO, TTOHUMAHUs 3HAYCHUS XUMHUYCCKOH HAYKH B )KH3HU COBPEMCHHOTO
o0I1ecTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOUN MH(MOPMAITUEH O MEPEIOBBIX JTOCTHKCHUAX
Y OTKPBITHUSX MUPOBOM U OTCUCCTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX
00 ycTpoiicTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS

NPEJCTABIICHUSI O COIMAIBHBIX HOPMaxX M MPaBHJIAX MEKINYHOCTHBIX OTHOIICHHHA B
KOJJICKTUBE,  KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIE3HOH,
y4eOHO-MCCIIe0BATEIILCKOW, TBOPUYECKONH M JAPYTHUX BHAAX IEATCIbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HON COBMECTHOW JESTEILHOCTH IPHU BBITIOJHEHUH YUEOHBIX, MTO3HABATEIIBHBIX
3a/a4, BBIMOJTHCHUM XUMHUYCCKUX OKCIIEPUMECHTOB, CO3JIaHUU YYEOHBIX IPOCKTOB,
CTpeMJICHHS K B3aWMOIIOHMMAaHHI0O ¥ B3aUMOIIOMOIIM B TIPOIECCe OTOW ydeOHOH
JESTEILHOCTH, TOTOBHOCTH OILIGHWBATh CBOE TMOBEJCHHUE W MOCTYIKH CBOMX TOBapHINEH C
TIO3WIIMHA HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIEACTBHM ITOCTYITKOB,

3) HeHHOCTH HAYYHOT0 TIO3HAHMUS:

MHPOBO33PEHYECKHE TMPEACTABICHUSI O BEHIECTBE W XWMHUYECKOW pEakIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTABISIONINE OCHOBY JISI
MOHUMAaHUS CYIIHOCTM HAy4YHOW KapTHUHBI MHUpPa, TMPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJBI, B3aUMOCBS3SX YEIOBEKAa C MPHUPOIHONU CPEIOH, O
POJIM XMMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBHI, HAMPABIEHHBIC HA TMOJYYCHHE HOBBIX 3HAHWH 1O XHMWH,
HE0OXoMUMbIe ISl OOBSICHEHHS HAOIOMAeMBIX MPOIECCOB WM SBJICHUH, MO3HABATEIHHOM,
WHOOPMAITMOHHOW M YUTATEIBCKON KYJIBTYpPHI, B TOM YHCJI€ HAaBBIKOB CaMOCTOSATEIHHOUN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOHN JHTEPATYpOH, JOCTYIMHBIMH TEXHUYECKUMHU
cpencTBamMu HHPOPMAITMOHHBIX TEXHOIOTH;



MHTEpeC K 00OYUYECHHIO U MTO3HAHUIO, JIIDO03HATENbHOCTh, TOTOBHOCTh U CLIOCOOHOCTD K
caM000pa30BaHUIO, NPOEKTHOW U MCCIEN0BATENbCKON NE€ATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTH U YPOBHS 00yUEHUS B JlalbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTU J>KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 3JI0POBBINM 00pa3 »KWU3HU, OCO3HAHUE TMOCIEJICTBUN U HENPUATHE BPEIHBIX
MpUBBIYEK (YIOTPEOIEHUS aIKOT 01, HAPKOTUKOB, KYpPEHHUsI), HEOOXOAUMOCTH COOIIOACHUS
npaBuil 0€30MaCHOCTH MPU OOpaIlleHUH C XMMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOU
KU3HH;

5) Tpy/10BOTr0 BOCIIUTAHUS:

UHTEpEC K TMPaKTUYECKOMY H3Yy4YeHHUI0 mnpodeccuid W TpyAa pPa3IMYHOTO poja,
YBOXEHUE K TPYIAy U pe3yJbTaraM TPYJIOBOW NESITEIHHOCTH, B TOM 4YHCJIE€ Ha OCHOBE
NPUMEHEHHS] TPEJAMETHBIX 3HAHUW 1O XMMHHU, OCO3HAHHBIA BHIOOP WHIUBUIYAIHHOU
TPACKTOPUHU MPOJOHKEHHUST 00pa30BaHMsl ¢ YUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHU
K XUMHUH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, YCIEIHOW MpodhecCuOHaTbHON
NEATeIbHOCTH W Pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTh aJalNTUPOBATHCS B
npodeccruoHaIbHOM cpejie;

6) IK0JI0rH4eCKOro BOCIIUTAHUS:

HKOJIOTHYECKHU IIeIeCO00pa3Hoe OTHOLIEHUWE K MPHUPOAE KaK HCTOYHHMKY >KU3HM Ha
3emiie, OCHOBEe €€ CYIIECTBOBAaHHUA, MOHHMAaHHE IIEHHOCTH 3J0pPOBOTO0 M O€30MacHOro
oOpaza KHU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MYECKOMY H
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHHWE IIEHHOCTH COOJIIOIEHHsSI TIpaBUIl 0€30MacHOTO
MOBEICHUs TIPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYAIUSAX, YTPOKAIOIIUX 3I0POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH MPUMEHATH 3HAHUSA, MMOTyYaeMble TIPU U3YUYEHUHU XUMUH, JUISl PEIICHUS
3aJla4, CBSA3AHHBIX C OKPYXKAIOIIEH MPUPOJHOW CPENOM, I TOBBIICHUS YPOBHS
AKOJIOTHYECKON KYJIBTYpbl, OCO3HAHUS II100aTbHOTO XapakTepa IKOJIOTHYECKUX MpodIeM u
MyTeH UX PEILICHHS] MOCPEICTBOM METOJOB XUMHUH, SKOJIOTHYECKOTO MBIIIJIEHUS, YMEHHUS
PYKOBOJICTBOBAThCSI UM B IIO3HABATEJIbHOM, KOMMYHUKAaTUBHOW U COLIMAJIbHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe meTampenMeTHBIX pe3yJIbTaTOB BBIJACISIOT 3HAYUMBIE JUIsT (DOPMHUPOBAHUS
MHUPOBO33pPEHUSI OOICHAYYHbIC TOHATUS (3aKOH, TEOpHs, NPHHIIMI, TUIOTe3a, (aKT,
CUCTEMA, IPOILECC, IKCIEPUMEHT M JPYroe.), KOTOPbIE MCIOJIb3YIOTCI B E€CTECTBEHHO-
Hay4YHbIX Y4e€OHBIX NpEeAMETax M MO3BOJSIOT HAa OCHOBE 3HAHUM M3 ITUX MPEIMETOB
dbopMupOBaTh MPEACTABICHUE O IEIOCTHOW HAYYHOW KapTWHE MHUpA, M YHUBEPCAIbHBIC
yaeOHble JeWCcTBUS (TIO3HABAaTEIbHBIE, KOMMYHHKATHUBHBIC, DPETYISATHBHBIC), KOTOPHIE
oOecrieuynBalOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHHUIO U
OCYIIIECTBIICHUIO YUeOHOM NEATEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE Y4eOHbIE 1eHCTBHS



ba3oBble 1oruveckue aeiicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHUN:
pPacKpbIBaTh CMBICI XUMHUYECKUX TOHSATUN (BBLACIATH HMX XapaKTEpHbIE MPU3HAKH,
YCTaHABIIUBaTh B3aUMOCBSA3b C JPYTUMH TMOHATUSIMHU), HCHOJIb30BaTh TOHSITUSA IS
OOBSICHEHUS OTHAENIbHBIX (PAKTOB W SIBJICHUW, BBIOMPATh OCHOBAHUSI U KPUTEPUU JJIs
KJ1accuUKaIMU XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUi, yCTaHABIMBATh TPUUUHHO-
CJICJICTBEHHBIE CBSI3M MEXAY OOBEKTaMU HM3Y4YEHUS, CTPOUTH JIOTMUECKUE PACCYKICHUS
(MHAYKTUBHBIC, IETYKTUBHBIC, 10 aHAJIOTMH), J1eJ1aTh BHIBOJIBI M 3aKIIOUEHHS,

yMEHHE TPUMEHSTh B  MpOIecCe TO3HAHMS  MOHATHS  (MPEeIMETHBIE U
METanpeIMeTHbIE), CHUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, WCIOIb3yeMble B XUMUU,
npeoOpa3oBbIBaTh IIUPOKO TMPUMEHSIEMbIE B XHUMHUU MOJCIBHBIC TMPEICTABICHUS —
XUMUYECKUI 3HAaK (CUMBOJ JJIEMEHTa), XUMHUYeCcKas (GopMmyrna U ypaBHCHUE XHUMHUYECKOU
peakiuu — TpPU PEIICHUH Y4eOHO-TI03HABATEIBHBIX 3a7a4, C Y4ETOM JTHX MOJIEJIBbHBIX
NPEACTaBICHUN BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHbIE NPHU3HAKU H3Y4aeMbIX
OOBEKTOB — XHMMHYECKUX BEHIECTB M XUMHUYECKHUX peakiuid, BBIIBISATH OOIIHE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJICTBEHHBIC CBSI3M M MPOTHUBOPEUMS B H3y4aeMbIX
mpoliieccax U sIBJICHUSX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

YMEHHE UCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMUS, a
TaKk)K€ B KauyeCTBE OCHOBBI I (POPMHUPOBAHHS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETeHNE OMbITA MO TUIAHUPOBAHUIO, OPTaHU3AIMH U TIPOBEJICHUI0 YUEHUUYECKHUX
DKCIIEPUMEHTOB, YMEHHE HaAOMIOAaTh 32  XOJOM  IIpollecca,  CaMOCTOSITENIbHO
IPOTHO3UPOBATh €r0 pe3yibTaT, (GOpMyIupoBaTh 0OOOIIECHHS W BBIBOJBI MO pe3yJbTaTaM
IPOBEIEHHOTO OMbBITA, UCCIIEIOBAHUSA, COCTABIATH OTUYET O MPOJIeTaHHOM padore.

PabGora ¢ undgopmanmeii:

yMEHHE BBIOMpATh, aHAIU3UPOBATh M HWHTEPHPETUPOBATH MUH(POPMALMIO PA3TUIHBIX
BUJIOB U (JOPM TPECTABICHHUS, MTOJIYIAEMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJIIpHAs
auTepaTypa XUMHUUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE MMOCoOus, pecypcbl HHTepHera),
KPUTHUYECKU OIICHUBATH MMPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(POPMAIIHIO;

YMEHUE TMPUMEHSATHh PA3NTMYHBIE METOJAbl W 3alpoChl MPU TOUCKE U OTOOpe
uH(MOpPMAIIM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMUMBIX JJIsS BBHITIOJHEHUSI y4EOHBIX U
MO3HABATEIBHBIX 3a/lad  ONPENEIEHHOIO THUMA, MNPUOOpPETEeHUE OmbiTa B 00JIACTH
MCIIOJIb30BaHUsl MH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUMN, OBJIAJICHUE KYJIbTYpOH
AKTUBHOTO HWCIIOIB30BAHUS PA3IMYHBIX MOUCKOBBIX CHUCTEM, CaMOCTOSITEIIbHO BBIOMPATH
ONTUMAJIbHYIO (OpMY TIpeACTaBICHHS] HH(MOPMAITMHN U WUTFOCTPUPOBATH PEIIacMbIC 3aa4H
HECJIOKHBIMHU CXEMaMH, TuarpaMMamMu, IpyrumMu hopmMamu rpaduki 1 iX KOMOWHAIIUSIMY;



YMEHHUE UCIO0JIb30BaTh U aHAJIU3UPOBATh B MPOLECCE YUYEOHOU M MCCIIE0BATENbCKON
AESTENTPHOCTH HMH(POPMAIUMI0 O BIUSHUU TPOMBIIUICHHOCTH, CEIIbCKOTO XO34iCTBa U
TPAHCIOPTA Ha COCTOSTHUE OKPYXKAIOLIEH MPUPOTHON CpeIbl.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

yMEHHUs 3aJaBaTh BOINPOCHI (B Xoj€ auayiiora W (Wiau) IUCKYCCHUU) TIO CYIIECTBY
oOcyxJaeMoi Tembl, (HOPMYIUPOBATH CBOU MPEJIOKEHHUS] OTHOCUTENIBHO BBINOJHEHUS
MPEIOKEHHOW 3a/1a4u;

YMEHUsI TPEACTaBIATh MOJYyYEHHBIC PE3yNbTaThl MMO3HABATEIBHON ICSITEILHOCTH B
YCTHBIX M TIMCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIUI0 PE3yIbTaTOB BBIMOTHCHUS
XUMHUYECKOTO DJKCIEpUMEHTa (JJabopaTOpHOrO OmbITa, JiabopaTopHOW pabOTHl TIO
MCCJIEIOBAaHUIO CBOMCTB BEIIECTB, YYEOHOI'O MPOEKTA);

YMEHHS Y4eOHOT0 COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIbHON
U HCCIIEOBATENIbCKOW AESATENbHOCTH MPU PEUICHUH BO3HHUKAIOIIKUX MPOOJEM Ha OCHOBE
yuéta OOIIMX HMHTEPECOB W COTJacoBaHUS NO3UIUN (0OCYyXJeHus, OOMEH MHEHHSIMH,
«MO3TOBBIE MITYPMBI», KOOPIAUHAIUS COBMECTHBIX JICUCTBUHU, OMpEeIIeHUe KPUTCPUEB T10
OILICHKE KayeCTBa BHITIOJIHEHHON pabOThI U PYTHE).

PeryisiTuBHBIE YHHBeEPCAJbHbIE YUeOHbIE TeHCTBHA:

YMEHHE  CaMOCTOSITEIBHO  OMNpEAeNATh IeNU  JIeATeIbHOCTH,  IUIAHUPOBATD,
OCYIIECTBIISIT, KOHTPOJIMPOBATH M TMPH HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
NeATeNIbHOCTh, BBIOMpaTh HamoOosiee dS(PheKTUBHBIE CIOCOOBI pEIIeHUs YYEeOHBIX W
MO3HABATEIbHBIX 33/1a4, CAMOCTOATENLHO COCTABIIATH I KOPPEKTUPOBATH MPEIJIOKEHHBIN
QITOPUTM JEHCTBUU TIPHU BBHINOJIHEHUM 3aJaHUN C YUETOM IMOJYYEHHUS HOBBIX 3HAHHHA 00
U3y4aeMbIX OOBEKTaX — BEIIECTBaX M PEaKIMSIX, OIEHUBATH COOTBETCTBUE MOJYYEHHOTO
pe3ynbTrata 3asBICHHOW 1€MW, YMEHHE WCIONb30BaTh M AHAJU3UPOBATH KOHTEKCTHI,
npearaeMbie B YCIOBUM 3aIaHHM.

MHNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHUIO 00s3aTEIBHOTO COACpPKaHUS,
YCTaHOBIIGHHOTO JaHHOHW ¢eaepanbHoii pabodeil mporpaMMoi, BBIICIAIOT: OCBOCHHBIC
OoOydJaromMMHCS HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI NEHCTBUM, crierupUYecKue s
MpeaMEeTHON 005acTi «XUMUS», BUIBI NESITEIHHOCTH MO MOJYYEHUIO HOBOTO 3HAHMUS, €TO
WHTEPIPETAlMY, TPeoOpa3oBaHUI0 M TMPUMEHEHUIO B PA3NTUYHBIX YYEOHBIX U HOBBIX
CUTYaIUsX.

K xonIy oOyueHus B 8 Kjiacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpakaTh CHOPMHUPOBAHHOCTH y 00YUAIONTUXCS YMECHHUIA:

e pacKpeIBaTh CMBIC OCHOBHBIX XHMHYECKUX TIOHATHHA: aTOM, MOJIEKya,
XUMHYECKUN  DJIEMEHT, IMPOCTOE BEIIECTBO, CIOXXHOE BEIIECTBO, CMECh
(omHOpOMHAST W HEOMHOPOJHAS), BAJEHTHOCTh, OTHOCHUTEIbHAs AaTOMHAs W
MOJICKYJIIpHAsl Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIPHAsS Macca, MaccoBas
JI0JIST XUMHUYECKOTO DJIEMEHTa B COSAMHEHUU, MOJISIPHBIA 00BEM, OKCHJ, KHUCIIOTA,



OCHOBAaHHUE, COJb, 3JIEKTPOOTPHULATENBHOCTh, CTENEHb OKHCICHUS, XUMHUUYECKas
peakuus, KaaccuuKaus peakiuii: peakiuyd COeAUHEHUs, PEaKIUU PA3I0KEHUS,
peaklUuyd 3aMEIEHUs, PEaKUUu OOMEHa, 3K30- M HHAOTEPMUYECKUE PEaAKIUH,
TErIoBON 3(PdeKkT peakiuu, sSApO aToma, SJICKTPOHHBIM CIONH atoMa, aTOMHas
opOuTasnb, paauyc aroma, XHMHYECKas CBS3b, INOJSpHAs M  HENoJsApHas
KOBAQJICHTHAsl CBS3b, NOHHAs CBSI3b, MOH, KATUOH, aHUOH, PaCTBOP, MACCOBAs J10Js
BelllecTBa (MPOLICHTHAs! KOHIICHTPAIIUs) B paCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSTH 3TU
MOHATHS TIPY OMUCAHUH BEIECTB U UX MPEBPAIICHUM;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JIS COCTaBJICHHS (POpPMYN BEUIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

OTpeJEeNITh BaJ€HTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTEIEHb
OKHCJICHUS DJIEMEHTOB B OWHAPHBIX COEIUHEHUSIX, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIAcCy CO€IMHEHUH 1o (opmysiaMm, BHI XUMHYECKOH CBS3H
(koBaJIeHTHAsI M1 MOHHAs) B HEOPTAHUYECKUX COETUHEHUSIX;

packpbiBaTh  cmbicn  Ilepuogmueckoro  3akona . WM.  Menpgeneesa:
JIEMOHCTPUPOBATh MOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX
AJIEMEHTOB OT MX MOJoXeHUs B Ilepumoandeckoil cucteme, 3aKOHOB COXPAaHEHHS
Macchl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPDHOTO yUY€HHS, 3aKOHA
ABorajpo;

ONMKCHIBATh M XapakTepu3oBaTh TabiuuHyio ¢opmy [lepuoanueckoit cucTembl
XUMHUYECKUX 3JIEMEHTOB: pa3jiMyaTh IMOHIATHUS «TJaBHas noarpynna (A-rpymnmna)» u
«mobounas noarpynna (b-rpynmna)», manble U OOJBIIME TMEPHOJbI, COOTHOCUTD
o0o3HaueHusi, KoTopple wuMeroTcss B Tabmume «llepuoanueckas cucrema
xuMuueckux 3ieMeHToB . M. MeHneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHUSI aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, oOliee Yucio
AIEKTPOHOB U PACHPEAEIICHUE UX 110 AIEKTPOHHBIM CIIOSIM);

KIaccu(UIMPOBaTh  XUMUYECKHE  DJIEMEHThI, HEOPraHWYEeCKHUE  BEIECTBa,
XUMUYECKHE peaKiuu (10 YKUCIy U COCTaBY YYaCTBYIOIIUX B PEAKI[MU BEUIECTB, MO
TEIIOBOMY 3P DEKTy);

XapaKTepru30BaTh (OMHUCHIBAThH) OOIIUE XUMHUUYECKHE CBOMCTBA BEIIECTB PA3THMUYHBIX
KJIaCCOB, TMOATBEpPXKJasi ONUCAHHE MPHUMEPAMHU MOJIEKYISIPHBIX ypaBHEHUM
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLINM;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KAYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALIEHUN B Pa3IMYHBIX YCIOBUAX;
BBIYMCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIDHYIO W MOJIIPHYK) MAacChl BELIECTB,
MacCOBYIO JOJII0O XHMHUYECKOIO 3JEMEHTa MO (OpMyJie COECIUHEHUS, MaCcCOBYIO
JOJIK0 BEUIECTBA B PAcCTBOpPE, MPOBOAUTH PACYETHI MO YPABHEHHUID XUMHUYECKOU
peakiuu;



MPUMEHSATH OCHOBHBIE OIE€PAI[MU MBICIUTEIbHON AESITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0O0O0OIIeHUE, CHUCTeMAaTH3allhio, KIacCU(PUKAIUMIO, BBISIBICHUE
MPUYUHHO--CIIEACTBEHHBIX CBSI3€Ml — i1 M3y4eHHs] CBOMICTB BELIECTB M
XUMHYECKUX PEaKIMil, €CTECTBEHHO-HAYYHbIE€ METOJbl MMO3HAHMUS — HAOJIOJEHUE,
U3MEpEHUe, MOJEIUPOBAHUE, IKCIIEPUMEHT (peabHbIM U MBICIICHHBIN );

CJIeIoBaTh MpaBWJIaM TOJb30BAHMS XHMHYECKOW IMOCYIOH M J1abopaTOpHBIM
o0opyAOBaHUEM, a TaK)Ke MpaBuiaM OoOpaIleHHs C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIUSIMU TIO BBIIIOJIHEHUIO JIA0OPATOPHBIX XMMHUYECKHX OMBITOB IO
NOJIYYEHUIO W COOMpPAHMIO Ta3000pa3HbIX BEUIECTB (BOAOPOAAa M KHUCIOpPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEACIEHHON MAacCOBOM JI0JE€H PACTBOPEHHOIO
BEUIECTBA, IUIAHUPOBATh M  MPOBOJAUTH XUMHUYECKHE DKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT € MOMOIIbIO HHANKATOPOB (JIAKMYC,
denondranenH, METUIOPaHX U IpyTHUE).

K xoniy o0yuyenus B 9 Kiaacce mpeMeTHbIE PE3YJIbTaThl HA 6A30BOM YPOBHE JTOJIKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOIIUXCSI YMEHUNA:

PaCKpBIBATH CMBICII OCHOBHBIX XUMHYECKUX MOHATUI: XUMUUYECKUN DJIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KAaTUOH, AaHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb,  AJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJICHUSA, XHUMHUYECKas
peaKIusl, XkMU4YeCKasl CBA3b, TEIUIOBOH d(PHEKT peakiuu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, AJIEKTPOJUTHI, HEIJIEKTPOJUTHI, JJIEKTPOJUTUYECKAS JAUCCOLUALIMSA,
peakIuu MOHHOTO OOMeHa, KaTajlnu3aTop, XUMHYECKOe paBHOBecHE, 0OpaTHMbIe U
HEOOpaTHMBbIC peaxuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC peaxiuu,
OKUCJIUTENh, BOCCTAHOBUTENIb, OKHUCICHUE W BOCCTAaHOBJICHHE, aJUIOTPOIIHS,
aMmdoTepHOCTh, XHMHUYECKass CBsA3b (KOBAJICHTHAs, HWOHHAs, MeETaJUTMYeCKas),
KpUCTAJUIMYECKasi pererka, KOppo3us METAIIOB, CIUIaBbI, CKOPOCTh XUMHYECKOM
peakiuu, npeaeabHo gonycrumas konueHtpauus [IJIK Bemectna;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN U MIPUMEHSATH ITH
MOHSATHS TIPU OMTMCAHUH BEIIECTB U UX MPEBPAIICHHM;

HCIIOIb30BaTh XUMHUYECKYIO CHMBOJMKY JUISI COCTABJICHHUS (OPMYJI BEIICCTB H
YPaBHEHUW XUMUYECKUX PEAKIUN;

ONpPENENISITh BAJICHTHOCTh M CTENEHb OKHUCICHUA XUMHYECKHX DJIEMECHTOB B
COCIMHEHUSX Pa3JIMYHOIO COCTaBa, MPUHAJJIC)KHOCTh BEIIECTB K ONMPEACITEHHOMY
KJIaCCY COSMHCHMM 110 hopMyJIaM, BUJ XUMHYECKOM CBsI3U (KOBaJCHTHAs, HOHHAS,
METaJUIMYECKasi) B HEOPraHMYECKUX COCAWHEHUAX, 3aps]l MOHA MO XUMHYECKOU
dbopmyre, XxapakTep Cpeibl B BOIHBIX PacTBOpax HEOPTaHUYECKHX COCIMHCHUM,
THAN KPUCTAUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici  I[lepuoguueckoro 3akona JI. WM. Menneneea wu
JIEMOHCTPUPOBATh €ro IMOHUMAaHUE: OIMUCHIBATh M XapaKTepHU30BaTh TAOJIUUYHYIO
dbopmy Ileprogndeckol CHCTEMBI XHMHUYECKHX 3JIEMEHTOB: pas3indaTh MMOHSITHS



«rnaBHas noArpynna (A-rpynna)» u «mnodounas noarpynna (b-rpynma)», mansie u
OoJibllIie  TMEpPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPblE HMEIOTCS B
MEPUOANYECKON TaONMIle, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsAl sapa, OOIIee YUCIO BJIEKTPOHOB H
pacrpeielieHue UX IO AJIEKTPOHHBIM CJIOSIM), OOBIACHSITH OOIIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB JIEMEHTOB M MX COCAMHEHUN B Tpejenax MajlblX MepruooB U
[JIABHBIX MOJATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIacCUUIUPOBATH  XUMUUYECKHE  DJIEMEHThl, HEOPraHWMYeCKHe  BEIIeCTBa,
XUMUYECKHUE peakiuu (10 YUCIY U COCTaBY YYaCTBYIOIIUX B PEAKI[UU BEIIECTB, 1O
TerIoBoMYy d(dekTy, 1o H3MEHEHUI0 CTENEeHEH OKHCICHUS XUMHUYECKUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CIENU(PUUSCKHE XUMUUYECKHUE CBONCTBA
OPOCTHIX M CIOXHBIX  BEHIIECTB, TMOATBEPXKJAas ONHCAaHUE IpPUMEpPaMHU
MOJICKYJISIPHBIX U HOHHBIX YPABHCHUHN COOTBETCTBYIOIIMX XUMHUUECKUX PEaKIIUH;
COCTaBJISITh YPAaBHEHUsS DJEKTPOIUTUYECKOM JHUCCOLUAIMKN KHUCIOT, IIEI0YeH Hu
COJICH, TIOJIHBIC M COKpAIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTO 0OMEHa, YpaBHEHUS
peakiuii, TOATBEPXKIAMIINX CYIIECTBOBAaHUE TEHETHYECKOHW CBS3U MEXKIY
BEII[ECTBAMU PA3JIUYHBIX KJIACCOB;

PacKphIBaTh CYITHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA TTOCPECTBOM
COCTAaBIICHHUS 3JIEKTPOHHOT0 OajaHca 3TUX PEeaKIui;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOCHHUSI, BOSMOKHOCTHU
NPOTEKAHMSI XUMUUYECKUX MTPEBPAILICHUI B PAa3JIMYHBIX YCIOBUSAX;

BBIUUCTISITh OTHOCUTENBHYIO MOJEKYJISAPHYI0O M MOJSIPHYIO MAacChl BEIECTB,
MAacCOBYIO JIOJIO XHMHUYECKOTO 3JieMeHTa 1o (opmylie COeAMHEHUsS, MACCOBYIO
JIOJIF0 BEIIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHl MO YPABHEHUIO XUMHYECKOU
peakuuu;

coONoaTh MpaBUia TMOJb30BAaHUA XHUMHUYECKOW TMOCYI0Ml U J1abopaTOpHBIM
o0opynoBaHUEM, a Tak)Ke MpaBuiia OOpaIleHus] ¢ BEIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSIMA TIO  BBITIOJIHEHHUIO JIA0OPATOPHBIX XWMUYECKHX OTBITOB TIO
MOJIYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);
MPOBOJNTh PEAKIMU, MOATBEPKAAIONINE KAYECTBEHHbId COCTaB pa3iIdYHbIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-, OpOMUA-, HOIUI-, KapOOHAT-,
docdar-, cunmkar-, cymbdar-, THIAPOKCUA-HOHBI, KATHOHBI AMMOHHUS W HOHBI
M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOUIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BELIECTB;

MIPUMEHSITh OCHOBHBIE ONE€pPAllMi MBICIUTEIbHOU eI TETbHOCTH — aHAJIM3 U CUHTE3,
cpaBHeHHE, 0000IIeHNEe, CUCTEMATU3AIUIO, BBISIBICHUE MPUYMHHO-CJIEICTBEHHBIX
CBSI3€M — JJIA M3Yy4YEHUSI CBOWCTB BEIIECTB U XMMHUYECKUX PEAKLHM, €CTECTBEHHO-



Hay4HbIE METOJAbl IIO3HAHMS — HAONIOJEHHE, W3MEpPEHUE, MOJAEINPOBaHUE,
AKCIIEPUMEHT (peabHbII U MBICICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoabusie | Hparrireckie H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
genmoBeka. Terna u BemecTna 04.09.2023 | https://m.edsoo.ru/ff0d210c
5 IlonsTtue o MeTogax MO3HAHUS B 1 bu6moreka [IOK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 1 bubmuorexa [JOK
oOpallieHus ¢ J1abopaTOPHBIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHus: cMecei 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmorexa HOK
. 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
0 ATOMBI 1 MOTIEKYIEL L 20.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIOKHBIE BEIECTBA 1 bubmnorexa [IOK
27.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa [JOK
02.10.2023 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X .B
mmiieckas popuyna. Bazentrocts 04.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEeMEHTa B COCTMHCHUHT 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MomnsipHast Mmacca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XUMHUYecKasi peaKius 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnuoreka [IOK
XUMUYECKAX PEAKITHHA 23.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHECHHUSI 25.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHUSAM XUMUYCCKUX Bubmmorexa [JOK
N . P 08.11.2023 | https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMuuecKuX peakiuii
18 (coenuHEeHMS, pA3IOKEHUS bubmorera [JOK
g > P ’ 13.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul 15.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponeHas padota Nel mo teme bubnuoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKLIUI) 20.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK
Bo3ayxa. Kucnopoa — sneMeHt u 22.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d3a16
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npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorexa LHOK
poda (peaiit ’ 27.11.2023 | https://m.edso0.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
Cr1ocoObl MOIyYEHNs KUCIOPO1a B
23 jaboparopuu ZIqH OMBIHIJIerHOIiTI/I bubmmorexa [TOK
patop p ) 29.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckon
24 peaKIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- 04.12.2023 | https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
T , .
55 | Sapemans sovme, votat ro buGmorexa 10K
p yxa, 06.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonyuenne u cobupanue KUCIOPoaa bubmorexa HOK
i . P poza, 11.12.2023 | https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BemecTBo. HaxosxieHue B mpupoie 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 dOu3ndecKknue U XMMHUYECKHUE CBOMCTBA bubnmuoreka [JOK
BoJiopona. IIpumenenune Bogopoaa 18.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 ITousiTre 0 KUCIIOTaX U COMIAX bubmorexa LIOK
20.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPOIa B bubnnoreka [JOK
nabopaTopuu 25.12.2023 | https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
31 «ITonmyyenne u cobupanue BogOpoOaa bubmiorexa LIOK
i P AOPOAa, 27.12.2023 | https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTBY
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazapo 10.01.2024 | https://m.edsoo.ru/ff0d542e
Brruncienus 00béMa, KOJIMYeCTBa
33 BEIIECTBA ra3a 10 €r0 U3BECTHOM bubmmorexa [TOK
5 My 15.01.2024 | https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brrunciienus 006MOB ra3os 10
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
ypag peardnti 1 17.01.2024 | https:/m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B
35 du3nvecKkrue U XMMHUYECKHEe CBOMCTBA bubmmoreka [{OK
BOJBI 22.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonsitre 06 bubnuoreka [IOK
WHJIUKATOpax 24.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HacemeHHbIE
37 H HZHaCLIpeHHBIE aCTBOPEI B bubmorexa HOK
m P PPl 29.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIeCTBa B PaCTBOPE
[IpakTruueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
omnpeneaEéHHON MacCCOBOM JI0JIEH 31.01.2024 | https://m.edsoo.ru/ffod5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopon. Bogopon. Bona» 05.02.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa LOK
’ P 12.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KIaccuuKaims, bu6mmoreka [JOK
HOMEHKJIAaTypa 14.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43 OCHOBaHUH 19.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa 21.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCIIOT 26.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIIATypa,
46 cnocof(ib]f H)i)J'IyII)GHI/H[ XI/IMI/I‘IZEKI/IG bubmorexa HOK
N ’ 28.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTueckas pabota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX 04.03.2024 | https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsI3b MEXKY KilacCaMu bubnuoreka [IOK
HEOPraHUYECKUX COCTMHCHUI 06.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HaAHUH 11.03.2024 | https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [JOK
o 13.03.2024 | https://m.edsoo.ru/00ad9ela
COCTUHCHUI
[TepBbie MOTBITKH KIacCU(pUKAITIT
51 XUMHYECKHUX 3yIeMeHTOB. [lonsaTue o bubmorexa HOK
18.03.2024 | https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 [Teproauueckasi cucteMa XUMUYECKUX bubmorexa HOK
20.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
53 Ilepuopl, rpymnbl, NOATPYIIIBI Bubmmorexa LIOK
03.04.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 anep. M3orombl 08.04.2024 | https://m.edsoo.ru/00ada342
CTpoeHHe AIEKTPOHHBIX 000I0YCK
95 anMOB BHGMGHTI())B [Tepuoanueckoit bubmorexa LHOK
10.04.2024 | https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[epuomnyeckoii cucreme /1. U. 15.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronuyeckoro 3akoHa
57 JUIsl pa3BATHS HayKu U npaktuku. J[. W. bubnuoreka [IOK
MeneneeB — y4E€HBIN, TIEIaror U 17.04.2024 | https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX 3JIEMEHTOB 22.04.2024 | https://m.edsoo.ru/00adaab8
59 WNonnas xumuieckast cBsi3b bubamorera LOK
24.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b 06.05.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenossipHasi XuMHUYeCKast bubnuoreka [JOK
CBSI3b 08.05.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS Bu6mmorexa LIOK
13.05.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnnoreka [JOK
peakuuu 15.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENU U BOCCTAHOBUTENH bubmmorexa [JOK
20.05.2024 | https://m.edsoo.ru/00adb076
65 KonTposneHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenue aroma. XUMHUYECKast
CBSI3b»

22.05.2024

https://m.edsoo.ru/00adb486

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

65



https://m.edsoo.ru/00adb486

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHUs o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 01.09.2023 bubnuorexa [JOK
XUMHUYECKUX AemeHToB Jl. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYIECCKHX DJIEMECHTOB 1 bubmorexa [TOK

. 06.09.2023 |  https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOPraHMYECKHX BEIECTB 08.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 I1 0 i 1 1
«[loBTOpEeHue u yrinyOneHue 3HaHUH 15.09.2023
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kjacca

5 Knaccudukanus XuMuueckux 1 bubnunoreka [JOK
peaKIuii o pa3IMYHBIM MpU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O XUMUYECKOM

aBHOBecuH. DaKTOPBI, BIUAIONINE
7 ia CKOPOCTb XHMHI{:CKOIZ eaKmI/II/I u 1 Bubmmorexa LIOK
P peatdt 22.09.2023 | https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS

3 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuoreka [JOK
peakuumn 27.09.2023 | https://m.edsoo.ru/00adcade

9 Teopus 3neKTPOIUTHUECKON 1 bubnuorexa [IOK
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nuccormanuu. CHIbHBIE U ClIa0bIe 29.09.2023 | https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
10 Honnble ypaBHEHUS peaKIui bubmorera [JOK
MY peakd 04.10.2023 | https://m.eds00.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
11 OCHOBAHMU B CBETE MPEACTABICHHI bubnuoreka [JOK
00 AJIEKTPOIMTHICCKOM 06.10.2023 | https://m.edsoo.ru/00add5d8
TIUCCOLMAIAN
XHUMHUYECKHE CBOMCTBA COJIEH B
12 CBeTe IIpeACTaBICHUI 00 bubnmorexa LHOK
pea N 11.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOJIATHICCKON TUCCOITUAITTT
13 ITousarue o ruaponse conen bubmmorexa [OK
AP 13.10.2023 | https://m.edsoo.ru/00add9d4
14 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUUI 18.10.2023 | https://m.edsoo.ru/00addd12
[TpakTueckas padota Ne 1.
15 «Perienne skcriepuMEHTAITLHBIX bubmorexa LOK
p 20.10.2023 | https://m.edsoo.ru/00addbfa
3a71a4uy
[ToHsiTHE O CKOPOCTH XMMHUYECKOI
16 eaxuuu. [lIoHsTHE O TOMOTE€HHBIX U Eubmaorexa HOK
PCAKIUH. 25.10.2023 | https://m.edsoo.ru/00adbe9a
TE€TEPOreHHBIX PEAKIIHUIX
K 0ora Ne2
17 «;JII{ZE: H(I)’Jli{lijlfqaecizi I/ICZI(()) TI/Ie'cllVI im bubmnorexa [IOK
P g HHARIL 27.10.2023 | https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)
OO011as XxapakTEpUCTHKA TaJIOTEHOB.
18 XI/II;/[-II/ILIGCIfI/Ie CBI())ﬁCTBa Ha IIpUMepe Bubmorexa OK
p p 08.11.2023 | https://m.edsoo.ru/00addfe2
XJopa
Xnoposogopoa. CoisHas KUCIOTA,
19 XI/IMII/:quIi[I/I: CEOﬁCTBa HOJYUYEHHE Bubmiorexa OK
’ y ’ 10.11.2023 | https://m.edsoo.ru/00ade104

MNPHUMCHCHUC
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[Ipaktuyeckas padora Ne 2 o reme

20 «[lomyuenne consTHON KUCIOTHI bubmiorexa LIOK
. ’ 15.11.2023 | https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berurcnenus o ypaBHEHUSM
21 XUMUYECKUX PEAKIUM, €CIIN OJIUH U3 bubmmorexa [TOK
17.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO61rast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpymims 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHsie MOU(UKALIUN CEPBHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI bu6moreka [IOK
B IIpHUpOJIe. XUMHUYECKHE CBOMCTBA 24.11.2023 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBo10pOJ, CTPOCHHE, bubmuotexa [JOK
(br3UYecKre U XUMUYECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bM3UYEeCKHe U XUMHUYECKUE Bubmmorexa [JOK
. 01.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PeaKIInu, JIekKaIIHUe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJIY4YECHHS] CEPHOM KUCIIOTBHI. bubnuoreka [JOK
XHUMHUYECKOE 3arps3HEHUE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cephl
97 Brruncnenne maccoBoii 401K BBEIXOJa bubnuoreka [JOK
IIPOJIyKTa peaKuu 08.12.2023 | https://m.edsoo.ru/00adec8a
OO11ast XapakTepUCTHUKA SIIEMEHTOB
98 VA-rpynmnsl. A3oT, bubnuoreka [IOK
pacnpocTpaHeHue B IPUPOJE, 13.12.2023 | https://m.edsoo.ru/00adeea6
(bu3nuecKkrue U XMMUYECKUE CBOMCTBA
29 AmMuak, ero puznueckue u bu6nmoreka [JOK
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XUMUYECKUE CBOMCTBA, MOTYYCHUE U 15.12.2023 | https://m.edsoo.ru/00adf004
MIPUMECHCHHE
[Ipaktuyeckas padora Ne 3 o teme
30 «[Tony4ueHne aMMuaKa, U3yu4eHUE ero bubmorera [JOK
. ’ 20.12.2023 | https://m.edso00.ru/00adf180
CBOHCTB»

31 A3oTHas kucioTa, e€¢ pusndeckue u bubnuoreka [JOK
XUMUYECKHE CBOMCTBA 22.12.2023 | https://m.edso0.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHHSI B KQ4eCTBE MUHEPATHHBIX

32 noOpeHnii. XuMHUYecKoe brbmmorexa [OK
y ’ . 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSMU a30Ta
docdop. Oxenn pochopa u

33 (fpoc:ii))o pHaﬂ ann((i))Ta q)Q)PII)SHEI\giKI/Ie u bubmorexa [OK

p L 29.12.2023 | https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KauyeCcTBe MUHEPAIBbHBIX YI0OpEHUH. bubnuoreka [IOK
3arpsi3HEHUE TPUPOTHON CPEIbI 10.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
VYraepo, pacipocTpaHEHHUE B

35 npu f)) : gmnlt)lecxll)/le 1 XUMHYECKUE bubmmorexa [TOK

PUPOAS, 12.01.2024 |  https://m.edsoo.ru/00adfd9c
CBOWCTBA
Oxcupl yriaepona, ux pu3nuecKue u

36 XHMHYECKHE CBOMCTBA. bubnuoreka [JOK
DKosornyeckre npoOiIeMsl, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ oKcuaoM yriepoaa (1V)

37 VYrosbHas KUCHOTA U €€ CONu bubmmorexa [JOK

19.01.2024 | https://m.edsoo.ru/00ae006c

38 [Ipaktuyeckas padora Ne 4 o reme bubnuorexa [IOK

"[lonydeHune yriekucioro rasa. 24.01.2024 | https://m.edsoo.ru/00ae027e
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KagecTBenHast peakuus Ha KapOOHAT-

nou"

[lepBoHauanbHbIEC TOHATHSA 00

bubmmoreka [{OK

39 OPTAHIHCCIIX BEMIECTRAX KAk 0 26.01.2024 | https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yIIIepo/ia

40 Kpemuwuii u ero coenuHeHust bubnmorexa LOK

31.01.2024 | https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.

41 Pemenue skcnepuMeHTaNbHBIX 3324 bubmmoreka [IOK
o Teme «BakHeiIe HeMeTalIbl | 02.02.2024 | https://m.edsoo.ru/00ae0bf2
HX COCIUHEHHUS
KonTponsnas pabora Ne3 no teme

42 «BaxHeie HeMeTaIbl U UX bubmorera [JOK

07.02.2024 | https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX
3JICMEHTOB — METaJIJIOB.

43 MeTtannuyeckas CBSI3b U bubmuorexa [JOK
MeTaJUTMYeCKasi KpUCTaIMIecKast 09.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUIN P bubmmorexa [IOK

N 14.02.2024 | https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJlIOB
O61ue crnocoObl MOTy4YeHUS
MeTtaioB. CrutaBel. BerauciaeHus mo
45 YPaBHEHUSIM XMMHYECKHUX PEaKLUN bubmiorexa LIOK
’ 16.02.2024 | https://m.edso0o.ru/00ae1156
€CIIM OJIMH U3 PEareHTOB COACPKUT
puUMecH
46 [TonsTHE O KOPPO3UM METAIIIOB Bubmmorexa LIOK
21.02.2024 | https://m.edso0o.ru/00ae1278
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bubmuoreka [JOK

41 [lenotrbte MeTaMIB 28.02.2024 | https://m.edsoo.ru/00ael4b2
48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnuoreka [JOK
KaJust 06.03.2024 | https://m.edsoo.ru/00ael4b2
49 [{es109HO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIBI[UH U MarHui 13.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxneiime coeIMHESHUS KalbIIHs brmmorexa [OK
15.03.2024 | https://m.edsoo.ru/00ael5e8
51 O06o01enre U cucTeMaTu3arus
3HAHUH 20.03.2024
59 JKEcTKOCTh BOBI M CITIOCOOBI €& bu6moreka [IOK
yCTpaHEHUS 22.03.2024 | https://m.edsoo.ru/00ae1886
o | S o e G
; 03.04.2024 | https://m.edsoo.ru/00aelaed
YCTpaHECHHS
. bubmuorexa [JOK
>4 ATIOMHHHH 05.04.2024 | https:// m.edsog ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [JOK
TUAPOKCHIA 10.04.2024 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
o0 Keneso 12.04.2024 https://m.edsoc%.lru/OanldBG
57 OKcHIBI, THAPOKCUIBI M COJIH JKeJle3a bubnuoreka [JOK
(1) u xenesa (111) 17.04.2024 | https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATH3ALIMSI
3HAHUM 19.04.2024
[IpakTtuyeckas pabora Ne 7.
59 Pemienne skcnepuMeHTaIbHBIX 3a7a4 bubnuoreka [JOK
1o teme «BaxHeiie MmeTaaibl U UX 24.04.2024 | https://m.edsoo.ru/00ae3de8

COCAUHCHU A
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Berruncienus o ypaBHEHUSAM
XUMUYECKUX PEaKIHi, eCIIU OJIUH U3
peareHTOB JIaH B U30BITKE WIH bubnuorexa [JOK
COJICPKUT IPUMECH. BeraucicHus 26.04.2024 | https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIHM BBIXO/a TPOIYKTa

peaknuu

60

61 0O00011IeHNE U CUCTEMATA3 AN 1
3HAHUN 08.05.2024

KonTponsnas pabora Ne4 no teme
62 «Baxxneinue MeTayibl U UX 1 1

15.05.2024

COEITMHEHU S

BemiectBa u matepuainel B bubmuorexa [JOK

63
IIOBCEIHEBHOM KU3HN YeJIOBEKa 17.05.2024 | https://m.edsoo.ru/00ae3f50

XHUMHUYECKOE 3arpsi3HEHNE
64-65 oKpyxaromen cpeapl Posb xumuu B 1 22.05.2024
peIIeHUH YKOJIOTHIECKUX TIPoOIIeM 24.05

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

OBIIEE KOJIJMYECTBO YACOB I1O

I[TPOTPAMME 05 4 !



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ Kypun A.A., AkuronepHoe obuiectBo «M31aTenbeTBo
«IIpocsewenue»
» Xumus, 9 kiacc/ Kypun A.A., AkinuonepHoe obmectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bub6mnorexa IIOK
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