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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1O XUMHUM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
COCTaBJICHAa Ha OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOEHUSI OCHOBHOM
o0pazoBaTeIbHOM POTrpaMMBbl OCHOBHOTO o01iero oOpa3oBaHus,
npeactaBieHHbIx B @I'OC 00O, a takxe Ha ocHOBe (enepanbHON paboueit
MporpaMMbl BOCIIUTAHUS M C Y4ETOM KOHIEMIIMU TMPEnojaBaHusl y4yeOHOTO
npeaMmera «XHUMHS» B 00pa3oBaTeNnbHbIX oOpranuzanuax Poccuiickoi
denepaunu.

[Iporpamma nmo xumum MaéT MpPEACTaBICHHUE O IEAX, OOIIeH cTpaTeruu
oOy4eHUsl, BOCIHUTAHUS U PaA3BUTUA OOYUYAIOIIUXCS CpPEJACTBAMU Y4EOHOTO
OpelMeTa,  yCTaHABJIMBAET  00s3aTENbHOE  MPEAMETHOE  COJEp)KaHUe,
npelycMaTpUBaeT paclipe/ielieHne ero Mo KjiaccaM M CTPYKTYPUPOBAaHHE I10
paszzienaM M TeMaM MpOrpaMMbl M0 XHMHUHU, OMPEACISICT KOJIMYECTBEHHbBIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICpKaHMS, PEKOMEHTyEMYIO
MOCJICIOBATENIBHOCTh M3YUYCHHUSI XUMHU C Y4YETOM MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM Y4e€OHOTO TMpOIecca, BO3PACTHBIX
0COOEHHOCTEW OO0y4aroluXcs, ONpeaeisieT BO3MOXXHOCTU MpeaMeTa s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIIET0 0O0pa3oBaHMs, a TakKe TpeOOBaHUMN
K pe3yjibTaTaM OOyuYeHHs XHMHHM Ha YPOBHE IeJIel W3y4yeHHs MpeaMeTa U
OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIBHON NEATENbHOCTH O00YyYalollerocs Io
OCBOCHHUIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMUU CIYXKUT OCHOBOW Uisi (POPMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocsi, ero NpeJCTaBICHU O MaTEPUATTLHOM €IUHCTBE MHUPA, BAXKHYIO
pOJIb UTParOT GOPMHUPYEMBIE XUMHUECH MPECTABICHUS O B3aUMOIIPEBPAIICHHIX
SHEPTrUU U 00 SBOJIIOIUMHU BEIIECTB B MPUPOJE, O MyTSAX PEUICHUs TI00aJbHBIX
mpo0JIeM yCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTreTHUECKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 31paBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH IIIi  CaMOpa3BUTHS U
dbopMupOBaHUS KYJIBTYphl JUYHOCTH, €€ oOmed u QyHKIIMOHAIBHON
IPAMOTHOCTH;

BHOCHUT BKJaJ B (pOPMHUPOBAHUE MBIILUICHUS U TBOPUECKUX CIIOCOOHOCTEN
OoOydJarommXcsi, HABBIKOB WX CaMOCTOSITENIbHOW y4eOHOW JesATeIbHOCTH,
AKCHEPUMEHTAIBHBIX W MCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX KaK B
MOBCEJIHEBHOM )KM3HU, TaK U B IPOPECCUOHAIBHON JIEATEeIbHOCTH;



3HAKOMUT CO CHENU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LETIOCTHOTO  B3IJIsiIa HA €IMHCTBO TPUPOJLI U  4YEJIOBEKa, SIBISETCS
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHON T'PaMOTHOCTHU
oOyyJarommxcs;

crocoOCcTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUSI K €CTECTBEHHO-
HAay4YHbIM 3HAHUSIM, K TPUPOAE, K UEIOBEKYy, BHOCUT CBOM BKJIaJ B
HKOJIOTHYECKOe 00pa3oBaHuEe 00YyYarOIINXCS.

JlaHHbIe HampaBlieHUs] B 00y4EeHUN XUMHUU OOECIEUMBAIOTCS CIEIU(BUKOM
COoJIepKaHMsl y4eOHOTrO TpeaMeTa, KOTOpPbIA  SIBISETCS MEJaroruuecku
aJanTHPOBAaHHBIM OTpaKeHWEM 0a30BOM HAyKH XMMHUU Ha OMPEICIEHHOM dTare
e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUS OPUEHTUPOBAH
HAa OCBOCHHE OOYYaIOIIMMHUCS CHCTEMBbI TEPBOHAYAIBHBIX TMOHSITUH XUMUU,
OCHOB HEOPTaHWYECKOM XMMUM U HEKOTOPBIX OTNEIBbHBIX 3HAYMMBIX TMOHSITHH
OpraHUYeCKOM XUMHHU.

Crpykrypa coaepkaHusi MPOTPaMMbI IO XUMUU cPOpPMHUPOBAHA HA OCHOBE
CHUCTEMHOT0 1Mojxoja kK €€ nzydeHuto. CoJiepKaHue CKIIaJIbIBACTCSI U3 CUCTEMBbI
HNOHATUHA O XHMHYECKOM DOJEMEHTE W BEIIECTBE M CHUCTEMbl IOHITHH O
xuMudecko peakuuu. OO€ STH CUCTEMBI CTPYKTYpHO OPraHU30BaHBI 110
OPUHIUITY TIOCJIEIOBATEIIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETHYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona JI. M. MenaeneeBa kKak OCHOBHOTO 3aKOHa
XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TMpPEeACTaBICHUM 00 dIEKTPOIUTHYECKON TUCCOIMAIIMKM BEIIECTB B
pacTBopax.

Teoperuueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIHHO OT
OTHOTO ypPOBHA K JIPyromMy, BBINONHAS (QYHKIMH OOBSICHEHUS U
MIPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUS U BO3MOXKHOCTEW MPAKTHUYECKOTO
MIPUMEHEHUS U TOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TIO XHUMHH CIOCOOCTBYET (DOPMUPOBAHHIO
MPEJICTABIEHNAS] O XHMHUYECKOM COCTABISIONIEH HAay4YHOM KapTHHBI MHpa B
JIOTUKE €€ CUCTEMHOUN NPUPOAbL, IEHHOCTHOTO OTHOILLIEHHS] K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HaHUA B Hayke. M3yueHne XUMUU NPOUCXOAUT C IPUBJICUCHUEM



3HAHUW W3 paHee HU3YUYEHHBIX YYEOHBIX MNpeaMeToB: «OKpYXKawolmuid MUpm»,
«buonorus. 5—7 knaccel» U «Pu3uKa. 7 Kiaccy.

[Ipu wu3yyeHUM XUMHUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHUU OCHOB
XUMUYECKOM  HAaykKM Kak  oOOJacTd  COBPEMEHHOIO  €CTECTBO3HAHMS,
MPAKTUYECKON JEATETbHOCTH 4YeJOoBEeKa W KaK OJHOTO W3 KOMIIOHEHTOB
MUPOBOM KyJIbTYpbl. 3ajlaua y4eOHOro MpeaMeTra COCTOMT B (pOPMHUPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHUUA — BaXXHEUIMX (PaKTOB, MOHSATUN, 3aKOHOB U
TEOPETHUYECKUX TIOJOKEHHUH, JOCTYMHBIX OOOOIIEHU MHUPOBO33PEHUYECKOTO
XapakTepa, s3blka HayKd, B MPUOOIIEHUH K HAyYHBIM METOJaM IO3HAHUS MpU
W3YUYEHUU BEIIECTB U XMMHMYECKUX peakiuii, B (pOpMHUpOBaHUH U DPA3BUTHU
MO3HABATEILHBIX YMEHUN W HX TMPUMEHEHUU B Y4eOHO-TIO3HABAaTEIbHOW U
y4eOHO-UCCIEIOBATEIbCKON JIeSITEIbHOCTH, OCBOCHHUHU TIPaBWJ 0OE€30MacCHOTO
oOpalieHust ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKH3HHU.

[Ipy wu3ydyeHnn XWMHUU Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS
Ba)KHOE 3HAUYCHHUE PHUOOpETN TaKKe IeJH, KaK:

— (opMUpOBaHHE WHTEIUICKTYaJIbHO Pa3BUTOW JUYHOCTH, TOTOBOW K
caM000Opa30BaHUIO, COTPYTHUYECTBY, CAMOCTOATEIILHOMY IPUHSATUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM >KU3HU;

— HampaBJIeHHOCTb OOy4YeHHs Ha CHCTeMaTHYecKoe MpuoOIleHne
oOy4Jaromuxcs K CaMOCTOATENIbHON MO3HaBaTEIbHOM JEsATEIbHOCTU, HAyYHBIM
METOJIaM TMMO3HaHUs, (OPMUPYIOIIMM MOTHBALIUIO M Pa3BUTHE CIIOCOOHOCTEHN K
XUMUU;

—  obecrneyeHue  yCJIOBHIA, CIIOCOOCTBYIOIIIUX ~ TPHOOPETEHUIO
OoOy4JaromMMHCS  ONbITa  Pa3sHOOOPA3HOW  JEATENBHOCTH, T[O3HAHHUS U
CaMOITO3HAHMS, KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHLHWN), HMEIOLINX
YHUBEpCAJIbHOE 3HAUEHUE ISl PA3JIMYHBIX BUIOB €SI TEIbHOCTH;

— ¢QopmupoBanre o6meld GYHKIMOHATLHON W €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJIE€ YMEHHUNU OOBICHATH W OIICHUBATH SIBICHUS
OKPY’KaIOUIEro MUpa, UCIOJIb3Yys 3HAHUS U OMBIT, HOJYYEHHBIE MPU U3YUCHUU
XUMHH, TPUMEHSATh MX TMPU PEIICHUU MPoOJieM B TOBCETHEBHOW >XKU3HU U
TPYZOBOM JESITEIbHOCTH;

— (¢dopmupoBaHne y O0Oy4arONUXCS TYMaHHCTHYECKUX OTHOIICHUM,
MOHUMAHHS LEHHOCTH XUMHYECKUX 3HAHUU [JIs BBIPAOOTKU SKOJOTHYECKHU
[1eJIeCO00Pa3HOTO TIOBEICHUS B OBITY W TPYAOBOW JEATEIBHOCTH B IIENISIX
COXpaHEHHMs CBOETO 37J0POBbs U OKPYKAOUIEH MPUPOTHON CPEIBI;

— pa3BUTHE MOTHBAIUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIUTAaHUI0O HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX IIEHHOCTEH,



FOTOBHOCTM K OCO3HAHHOMY BbIOOpY Tpoduiasi W  HaMNpaBICHHOCTH
JanbHeuIIero o0yyeHus.

OO0miee yucao YacoB, OTBEAEHHBIX JJISI M3YYEHUS XHMHUU Ha YpPOBHE
OCHOBHOTO 00111€eT0 00pa3oBaHus, cocTapisieT 136 yacoB: B 8 kiiacce — 68 yacoB
(2 yaca B Heenmo), B 9 kimacce — 68 yacoB (2 yaca B HEALIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumun. Posib XUMHUM B )KU3HU YEI0BEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE 0 METOax MO3HAHUA B XUMHUU. YHCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE 3JIEMEHThl. CUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHasg Macca.
OtHOcUTENBHAS MOJIEKYJIsIpHAsi Macca. MaccoBasi 40JIsl XUMUYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IUHMI] BellecTBa. Pacué€rbl mo
dbopmynaM XUMHUUECKUX COCTUHEHUH.

@u3znueckue M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuus u eé
OPU3HAKU. 3aKOH COXPAaHEHUS MAacChl BEIIECTB. XHMHUYECKHE YpPaBHEHUS.
Knaccuduxanus XuMu4eckux peakiuil (CoeIMHeHu s, pa3IoKeHUs, 3aMeIIeHHS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0M, MpaBuiaMu paboThl B TabopaTopun
u mpuéMamu oOpamieHus ¢ JabopaTOpHBIM O0OpYyAOBaHHWEM, H3YYCHHUE W
omucanne (HU3UYECKUX CBOWUCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3ndeckux (IMIaBlieHue BOCKA, TAsTHUE JIb/Ia, pAaCTUpaHUE caxapa
B CTYIIKE, KAIEHUE W KOHJIEHCAIUsl BOJbI) U XMUMHUYECKUX (FOPEHHUE CBEYU,
MPOKaJMBAHUE MEIHOW TPOBOJOKU, B3aUMOJCICTBUE Mela C KHUCIOTOM)
ABJICHUHN, HAOMIOJEHUWE U ONUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMOECHCTBUE
xenesa ¢ pactBopoM cou menu (II), uzydenue crnocoOoB pa3aesieHust CMeceit: ¢
MOMOIIBI0 ~ MarHuTa,  (QUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINSA,
xpoMartorpadus, MNPOBEICHHE OYMCTKU IIOBAPEHHOW COJM, HAOMIOJECHUE W
ONMCAaHUE PE3YyIbTAaTOB MNPOBEACHUS OMNbITA, WILIFOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3/IaHle MojieNiel MOJIeKy (IIapOCTEePAKHEBBIX).

BaxHeilme npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB



Bo3nyx — cmeck razos. CoctaB Bo3nyxa. Kucmopon — 351eMEHT U ITpocToe
BellecTBo. HaxoxkaeHue kuciiopojia B mpupone, (puznueckue u XUMHUECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucnopojga. CrocoOswl
MOJIyYEHHUs KHUCIOpoJa B J1abopaTopuud U MpOMbIIUIeHHOCTH. Kpyrosopor
Kuciopoza B mpupoe. O30H — alioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit 3(pPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
DK30- M JHIAOTEPMHUYECKHE PEaKUMHU. TOIUIMBO: yrojb M METaH. 3arpsA3HCHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — snemeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopona B
npupojse, (¢GU3NYECKHe W XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaortsl u conu.

MonsipHbiii 00BEM ra3oB. Pacy€Tel M0 XUMHYECKUM YPaBHEHUSIM.

®dusznyeckue CcBoiCcTBa BOJbl. Boga kak pacTBOpuTesb. PacTBOpBL.
HacellieHHbIE U HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1075 BeIlIECTBA B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHusi. Posib pacTBOpOB B MpUPOAE U B KU3HU yeIoBeka. KpyroBopot
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUKMCTKA NPUPOTHBIX
BOJL.

Knaccuduxkanus neoprannyeckux coenunennit. Oxcupl. Knaccudukanus
OKCHJOB: cojeoOpasyionue (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIe) U
Heconeobpasyromue. Homenknarypa oxcumoB. dusmueckue U XUMHUYECKHUE
cBorcTBa OKCUI0B. [loyuenue okcumos.

OcHoBanusi. Knaccudukaiusi OCHOBaHHWI: HIENOYM M HEPACTBOPUMBbIC
ocHoBaHMs. HoMeHknaTypa ocHoBaHHU. PU3NUECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenkiarypa kucinor. @usznueckue
U XMMUYECKHUE CBOMCTBA KUCIOT. Pan aktuBHOCcTM MetaimioB H. H. bekerosa.
[Tomydenue KUCIOT.

Comu. Homenknatypa coneil. @Pu3M4YecKue M XHMHYECKHE CBOWCTBA
conent. [lonydenue comnen.

I'eneTnueckas CBs3b MEXKy KJIIACCaMU HEOPTaHUYECKUX COCTUHECHUM.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE ONPENCICHHE COJAEPXKAaHUA KHUCIOpoJa B  BO3AYyXE,
MojlyyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOpOA,
HAOJFOZICHWE  B3aUMOJICMCTBHS  BEIIECTB C  KHCIOPOJOM H  YCIIOBHUSA
BO3HUKHOBEHUSI M TpeKpalleHus TropeHus (Mmoxkapa), O3HAKOMIIEHHUE C
oOpa3llaMyd OKCHJOB M OIKMCAaHWE WX CBOWMCTB, IIOJIy4Ye€HHE, COOMpaHHUeE,
pacrio3HaBaHWE M HW3y4Y€HHE CBOWCTB BOJIOpoJia (TOpeHHUE), B3aUMOJICHCTBHE



Bojiopoja ¢ okcugoM meau (I1) (Bo3mM0oKHO MCIOIB30BaHUE BUACOMATEPHUAIIOB),
HaOmoieHe O00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEIOBaHHUE
OCOOEHHOCTEW pAacCTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOU JOJEH pacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOJBI C METa/NIaMH (HATpUEM U KaJbIUEM)
(BO3MOXXHO HCIOJB30BaHUE BHUAEOMATEpPUAIOB), UCCIEIOBaHUE 00pa3loB
HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpackd WHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YeHUE
B3aumozeincTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIOTHI, KHCIOT C
METaJUIaMU, PEAKINI HeUTpanu3aluu, MoJTy4eHUe HEpaCTBOPUMBIX OCHOBAHMUIA,
BBITECHEHHE OJIHOTO METajla JpyrMM M3 pacTBopa COJIM, pEILICHHE
AKCIIEPUMEHTAJIbHBIX 3a7ay Mo TeMe «BakHeime KiIacChl HEOPraHUYECKHUX
COECIMHEHUI).

IHepuoagnuecknit 3axkoH u Ilepuogmueckasi cucremMa XHUMHYECKHX
ieMenToB J[. . MenneneeBa. CtpoeHue aroMoB. XHMHYECKAs CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUNT

[lepBble MOMBITKH KiacCU(PUKAIIUA XUMHUUYECKUX AJIeMEHTOB. [loHsTHe 0
IPYIIaxX CXOOHBIX AJIEMEHTOB (IIEJIOYHBIE U NIEJIOYHO3EMEJbHBIE METAJUIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdorepHbie
OKCHUJIbI U TUAPOKCHU/IBI.

[lepuoguueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuoaHas # JIMHHONEpHOIHAS (OPMBI
[Tepuonuueckoit cucrtembl xumuueckux odiaemeHToB J[. M. Menneneena.
ITepyoner u rpynnbel. DUBHMYECKHM CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB
NEPUOJIA U TPYMIIbI 3JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sijep. M30Tomnbl. DIEKTPOHBI.
CtpoeHne AIeKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 20 XMMHYECKUX DJIEMEHTOB
[Tepuonnueckoun cucrtemsl Jl. 1. Menaeneesa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nosuoxeHuro B [lepuoanyeckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHUSl paJyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue Ilepumonnueckoro 3akoHa u llepuonnueckoil cUCTEMBI
XUMHAYECKHX 3JIEMEHTOB JJIsl pa3BUTHUS Hayku U npaktuku. [{. . Mennenees —
YUYEHBIN U TPAXKJAHUH.

Xumunueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBSI3b.

Crenenp  okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIMU.
[Ipoueccrl OKUCIEHUS U BOCCTAHOBIEHUA. OKUCIUTEIN U BOCCTAHOBUTEH.



Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3loB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHIA IIMHKA C PAacCTBOpPAMHU KHCJIOT WU IIEJIOYEH, NPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
(ropenue, peakinu pa3ioKeHUs, COSTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUHM B 8 Kiacce
OCYIIECTBIISICTCS 4YE€pe3 HCIOJb30BaHUE KakK OOIIHUX €CTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TOHSITUM, SBISIOIIUXCA CUCTEMHBIMU [IJI1 OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TMIOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHsi, 3aKOH, aHaliW3, CHUHTE3, KilaccuPukKalusi, TNEePUOJUYHOCTD,
HaOJI0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusukKa: marepusi, aTtoMm, dJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbl, PAJAMOAKTUBHOCTH, MOJIEKYJA, DSJICKTPUUECKUNU 3apsifi, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIIECTBa, Ta3, (PuU3MUecKue BEIUYHUHBI,
€JIMHUIIBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/b1, COTHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOIHI,
MI0JIE3HBIE UCKOIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[Tepunonnueckuit 3axkoH. [leppoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB MEPBBIX TPEX NEPUOJOB, Kalus, KaJIbLHUs U UX
COCIMHEHUH B COOTBETCTBUH C IIOJIOKECHUEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHnue BemiecTBa: BUAbI XUMUYECKOW CBSI3U. THUIBI KPUCTAIITMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©“  HOMEHKIATypa  HEOPTaHMYECKHX  BEIIECTB.
XHWMHYECKME CBOWCTBA BEIIECTB, OTHOCSAIIMXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCTMHEHNM, TEHETUYECKAs! CBSI3b HEOPIraHUUYECKUX BEIIECTB.

Knaccudpukanusa XUMUYECKHX peakuid MO pa3IMYHbIM MOpHU3HaKaMm (110
YHCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKUX JJIEMEHTOB, IO
o0paTUMOCTH, IO YYaCTHIO Karajau3aTopa). OJK30- M SHIOTEPMHUYECKHE
peaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.



[lonstue o ckopoctu xumuyeckoil peakiuu. Ilonarue 06 oOpaTuMbIX U
HEOOpATUMBIX XMUMHYECKMX peakiusax. [loHATHE O TOMOTE€HHBIX U
reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaAKTOpHI, BIMSIONIME HA CKOPOCTh XUMHYECKOW pEAKLIHMH U
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, DJICKTPOHHBIM  OanaHc
OKHUCJIUTEbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBleHHE  ypaBHEHUU
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMHA C HUCIOJb30BAHUEM METOJA
AJIEKTPOHHOTO OajaHca.

Teopuss ~ BAEKTPOJMTUYECKON  JAUCCOLMAIMH. ONIEKTPOJIUTBL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MeXaHW3M [OUCCOLMAIMU BEUIECTB C
Pa3NMYHBIMU BUJAMU XUMHYECKOU CBsi3U. Ctenenb auccounanuu. CUibHbBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiiuu wonHOro oOMeHa. YCJIOBHS MPOTEKAHUS] PEAKIM HOHHOTO
oOMeHa, TOJIHBIE M COKpaIlI¢HHBbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHWUW U COJICH B CBETE MPEICTABICHUN 00 AJICKTPOIMTHYCCKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHHE C MOJEISMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB U HEMETaUIoB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuud  OT  BO3JEWUCTBHS  PA3IMYHBIX  (PAKTOPOB,  HCCIEIOBaHHE
ANEKTPONPOBOJIHOCTA PACTBOPOB BEIIECTB, MpOLECCa TUCCOLUUALMMU KHUCIOT,
miesoyel u cojei (BO3MOKHO HCIOJb30BaHUE BUIE0 MATEPUAIIOB), TPOBEIACHUE
OTIBITOB, WJUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTrO OOMEHa
(oOpazoBanue ocanka, BbBIJCICHHE Ta3a, oOpa30BaHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHUI
(ropenue, peakuuu pa3yoKEHUs, COEAUHEHNA ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEAKIUMNA HA HOHBI,
pELICHUE SKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTanibl 4 MX COeAMHEHUS

OO6mass xapakTepucThka TamoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue U pu3ndecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNpUMEpe XJopa
(B3auMoeiicTBUE C MeTajylaMU, HEMETa/llaMH, HiejdodyaMu). XJIOPOBOAOPOI.
ConsHas KUCI0Ta, XMMUYECKHE CBOMCTBA, MOJydyeHUe, MpuMeHeHue. Jlelictrue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHelmume XJIOpUIbl U UX
HaXOXJCHHE B MIPUPOJIE.



O6mast  xapakrepuctuka d31eMeHToB  VIA-rpynmbel.  OcobGeHHoOcTH
CTPOEHUSI aTOMOB, XapaKTepHble CTeNeHN okuciaeHusi. CTpoeHune u pu3nyeckue
CBOMCTBA MPOCTBIX BEHIECTB — KHUCJIOPOJA M  Cepbl. AJUIOTPOIHBIE
MOAU(PUKALMY KUCIOPOJa U cepbl. XUMUYECKUe cBoMcTBa cepbl. CepoBoa0pO,
cTpoeHue, (¢u3MUecKkue MW XUMHYeckue cBoiicTBa. OKCHUIBI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KHUCIOTa, (QU3NYECKHE U
XUMUYECKHE CBOMCTBAa (00IIME Kak TMPEICTaBUTENsl Kjacca KHCIOT U
cnenuduyeckrue). XUMUYECKUE PEaKIINH, JeKalllkie B OCHOBE MPOMBIIIIEHHOTO
cnocoba mnoxy4yeHus: cepHoil kucnothl. [Ipumenenue cepnoil kuciotsl. Conu
CEepHOM KHCIIOTHI, KAUeCTBEHHAsI peakuusi Ha cylibdaT-uoH. HaxoxeHue cepsl
U €€ COeIMHEHUN B npupoac. XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpenbl
COEIMHEHUSIMH Cepbl (KMCIOTHBIE JOXKAH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPETOTBPAIICHUS.

OO61mast xapakTepucTuka 3meMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE€ CTENEHU OKHUCIEHUA. A30T, pacHpOCTpaHEHHE B
npupoje, hpu3nueckrue U XuMuieckue cBorctra. KpyroBopor a3ora B npupoe.
AmMuak, ero Gpu3MYecKue U XUMHUYECKHUE CBOMCTBA, TIOJyYeHUE U PUMEHEHHE.
Conmu amMoHMS, UX (GU3MUECKHE U XUMHUYECKHE CBOWCTBA, NPUMEHEHUE.
KauecTBeHHast peakiysi Ha UOHBI aMMOHUS. A30THas KHCIJIOTa, €€ MOJIy4YeHHue,
¢usznueckre M XUMHUYECKHME CBOWCTBAa (OOLIME KakK TMpeACcTaBUTENs Kiacca
KucinoT u crneuuduueckue). Vcmonap3oBaHne HUTPATOB M COJEH aMMOHHUSI B
KayecTBE MUHEPAJBbHBIX YA00peHH. XUMHUECKOe 3arpsi3HeHHE OKpY Karoliei
Cpeabl COEAMHEHUAMU a30Ta (KUCIOTHBIE T0XKIH, 3arPSI3HEHUE BO3AYyXa, MOYBbI
u BojoéMoB). Docdop, amnorponHbie Mogudukanun docdopa, Guznueckue u
xumudeckue cBoiictBa. Oxcup Qochopa (V) u  dochopnas xucnora,
bu3uYecKre U XMMUYECKHE CBOMCTBa, nosrydeHue. Mcnonp3oBanue dhochaTor B
KayecTBE MUHEPAJIbHBIX y100pEHUII.

O6mast  xapaktepuctuka d1eMeHToB [VA-rpymmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. YTJIEpOJ, alIOTPOIHbIE
Monu(pUKalMK, PACIpOCTpaHEHUE B MpHUpPoAE, (U3MYECKHEe U XUMUYECKHe
cBoiicTBa. Ancopbuus. Kpyrosopor yriepoaa B mpupoge. OKCuabl yriepoaa,
ux (u3nuecKkue W XUMHUYECKHE CBOWCTBA, ACHCTBHE Ha JKHUBBIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHUYECKHe MPOOIEMbl, CBSI3aHHBIE C OKCHIOM
yrieponaa (IV), rumoteza r100anbHOrO MOTEIUICHUS KiWMaTa, IMapHUKOBBIN
spdekr. YrompHas Kuciaora U e€ coid, UX (U3NYECKHEe M XUMHUYECKHE
CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcronb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEIILCKOM XO3SMCTBE.



[lepBoHauanpHble TMOHATHS 00 OPTraHWMYECKUX BEIIECTBaX KaK o
COCIMHCHUSAX yTiiepona (MeTaH, dTaH, TWICH, alleTHJICH, dTaHOJI, TJIHMIICPUH,
YKCyCHasi KucioTa). llpupomHple HCTOYHHKH  YTIEBOAOPOAOB  (YTOIb,
MPUPOJIHBIN Ta3, HePTh), TPOIYKTH UX MEepepaboTKu (OEH3UH), UX POJIb B OBITY
U TIPOMBINIICHHOCTH. [IoHATHE O OMONOTHYECKH BaXKHBIX BEIIECTBAX: JKHPAX,
Oenkax, yriaeBoJax — M WX POJIM B )KM3HU 4eJIOBeKa. MaTepHalbHOE SIUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTUMHCHHUIA.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHUE H
npuMmeHeHre. CoelMHEHUS KpeMHHs B mpupojae. OOmume mpeacTaBiIeHus 00
okcuze kpemuus (IV) u kpemaueBoi kucinore. CHIIMKAThl, UX UCIIOJIb30BAaHUE B
OBITY, B POMBINIJICHHOCTH. Ba)kHEHIIIe CTPOUTEIbHBIC MAaTEPHUAJIbI: KEPAMUKA,
CTEKJIO, IIEeMEHT, OeTOH, jkene300eToH. [Ipobiaembl 6€30macHOTO UCTIOIH30BAHHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEIHECBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe O0O0pasloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM
KHCJIOTHI, IPOBE/ICHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOICHHUE
NPHU3HAKOB WX MPOTCKAHUs, OMBITHI, OTpakarone (pU3nIecKue U XUMHUYCCKUC
CBOICTBA TaJIOTEHOB U HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHHE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C 0O0pa3laMu XJIOPHAOB (TajJOreHUIOB),
O3HaKOMJIeHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATepUasoB), HaOIOJEeHUE Tpoliecca OOyrIMBaHUs
caxapa TMOJ JEWCTBHEM KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, H3Y4YCHHE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIIOTBHI, IPOBEICHUE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMOJCHWE TIpU3HAKa ¢
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHJAEOMAaTepHasioB), 00Opa3mamu
a30THBIX U (PocPOpHBIX YIOOpEeHHH, MOTydeHHEe, COONpaHne, pPaclio3HaABAaHUE U
M3y4eHHE CBOICTB aMMMaka, MPOBEJCHUE KAUeCTBEHHBIX pEaKIHWii Ha HOH
aMmMoHMST W ¢dochaT-MOH U U3YYCHUE TPHU3HAKOB WX TMPOTEKAHUSA,
B3aMMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIOTHI ¢ MEABIO (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), HW3YYEHUE MOJCIECH KPUCTALTUYECKUX
pemérok anmasa, Trpadura, ¢dymuepeHa, O3HAKOMIICHHE C TIPOIECCOM
a7copOIMM pacTBOPEHHBIX BEIIECTB AaKTHBUPOBAHHBIM YTIIEM W YCTPOWCTBOM
MPOTHBOTa3a, TOJMyYeHHe, COOMpaHWE, PACMO3HABAHWE W H3yYEHUE CBOMCTB
VIIEKHUCIOTO Tas3a, MPOBEACHUE KAa4eCTBEHHBIX pEaKIui Ha KapOoHAT W
CWIMKAT-UOHBI M W3Yy4YCHHE MPU3HAKOB WX TPOTEKAHWS, O3HAKOMIICHHE C
MPOIYKIIMEH CHJIMKATHOW TPOMBINIJICHHOCTH, PEIICHUE AKCIEPUMEHTAIBHBIX
3a/a4 o TeMe «BaxxHeHe HeMeTauTbl B UX COCTUHEHUS.



MeTanjabl 1 MX COeAMHEHUS

OO6miass xapakTEepUCTUKAa XUMHUYECKHX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX NMOJIOKEHUA B [leproanyueckoi CucteMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe METAILIOB. MeTtamnyeckast
CBSI3b U METAJUIMYECKAsi KPUCTALINYECKAS PEIIETKA. DINEKTPOXUMHUYECKUN Pl
HalnpspDKEHU MeTaiuioB. PuU3NyecKMe U XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue crocoObl TONydeHUsT MeTauioB. [loHSATHE O KOPpPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alMUTBl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIIJIEHHOCTH.

[[lenounble  MeTamibl: nonokeHue B Ilepuoguueckoid — cucTeMe
xuMuueckux 3eMeHToB . 1. MeHneneeBa, CTpoOe€HHUE UX aTOMOB, HAXOXKJICHUE
B npupojse. dusznueckue U XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATpUA U
kanus). OKcuabpl U THAPOKCHABI HATpusl U Kanus. [IpuMeHeHue IIeI0YHBIX
METaJIJIOB U X COSTMHCHUM.

[llemouHO3eMEIbHBIC METAIbl MarHuii M KalblMH: IOJ0XXKCHHE B
[lepuonuueckoin cucreme xumuueckux osnemeHTtoB J[. M. Menneneena,
CTPOEHHE MX aTOMOB, HaXxOXJeHHUE B mpupoge. Ou3znueckue U XUMHUYECKHUE
CBOWMCTBA MarHusg W Kalbliud. BakHeiiine coeguHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHuA: TookeHue B Ilepronnyueckoil cuUCTeME XUMHYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHME aroma, HAXOXKJICHUE B MPHUPOJE.
dusnyeckue M XHMHUYECKHE CBOWCTBAa amtoMHHUS. AMOTEepHBIE CBOMCTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B [lepuoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. . MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJIECHUE B npupoae. Ousnueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuipl, THAPOKCUABI U conu kene3a (II) u
xenesza (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ o0paslaMd METAIOB M CIUIaBOB, MX (PU3UYCCKUMH
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UMU METAIOB  (BO3MOKHO
HCIIOIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KaJbIlMs M HATpUs C BOJIOW (BO3MOXKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3BMOHO HCIOJIb30BaHWE BHJEOMATEPHUANIOB), MPU3HAKOB IPOTEKAHUS
KaYECTBECHHBIX PEAKIIMN HA MOHBI: MarHus, KajablUs, AJJIOMUHUS, [IMHKA, Kee3a
(II) m xeneza (III), memu (II), HaOmomeHWMe W OMUCAHUE TMPOLECCOB
OKpalllUBaHMS TUIAMEHM WOHAMU HATpus, Kaausg U Kajablus (BO3MOXKHO
WCTOJIb30BaHUE BUJICOMATEPHANIOB), HCClieIOoBaHUEe aM(pOTEPHBIX CBOMCTB



TUAPOKCHIA AJTIOMUHHS U THAPOKCUIA IIUHKA, PEHICHHUE YKCIEPUMEHTATbHBIX
3a71a4 1o TeMe «BaxkHeWuIe MEeTaJUIbl U UX COSTMHEHUSD).

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuassl B IOBCEIHEBHOW JKU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas moMonis npu
XUMHUYECKHUX OKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKaIolel cpeabl (MpeaeabHas JomyCcTuMas
KOHIIeHTpanusi BemiectB, pAanee — [IJIK). Ponp xumum B perieHun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4yeHHe 00pa3oB MaTepHUANIOB (CTEKIO, CIIaBbl METAJJIOB, MOJIUMEPHbBIE
MaTepHaIbl).

Mescnpeomemmunie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MpPU U3YyYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJb30BaHUE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [IJI1 OTIEJIbHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOIO I[UKJIA.

OO61ure ecTecCTBEeHHO-HAYYHbIE TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccupuKalusi, NepUOAUYHOCTh, HaOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

®usnka: Marepus, aToOM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIUL,
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUECKUN 3apsjl, MPOBOJHHKH,
NOJYIPOBOAHUKH, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIllecTBa, a3, pacTBOp,  pPacTBOPUMOCTb,
KpUCTAINTUYECKass pemeTka, CIUIaBbl, (U3UYECKUE BEIUYMHBI, E€IUHHIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, sKocucTeMa, MUHEPATIbHBIC
YI0OpEHMsI, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpaTbl, TOPHBIE TMOPOIHI,
TMIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTPAMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JEATEIbHOCTU B  COOTBETCTBUU C  TPAJULIMOHHBIMU
POCCUNUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH IOBEICHHUS M CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HaHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYarOIINXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOy4YaroNIUXCs
PYKOBOJICTBOBAThCSI CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIUA W
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO  OTHONICHUS K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyKHd B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHboOpMaIe! O TepeloBbIX JOCTIKEHHUSIX M OTKPBITHSIX MHUPOBOH H
OTEYECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLLIEHHH B  KOJJIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B
OOIIIECTBEHHO T0JIC3HOM, y4eOHOMCCIIE0BATEILCKOM, TBOPUYECKOW M JPYTHUX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESTEIHHOCTU
IIPU BBIMIOJTHEHUU YY€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMIJICHUS K
B3aMMOITIOHHUMAHUI0O ¥  B3aWMMOIOMOINM B  TIpPoOIllecCe ATOM  y4eOHOM
NEATEeNIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIEHUE M IOCTYIKH CBOMX
TOBapUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW Peakivi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIOLIUE
OCHOBY JJIsl TOHUMAaHWMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIbI, B3aUMOCBA3IX YEJIOBEKa C
MNPUPOTHOMN CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



MO3HABATEbHBIE MOTHUBBI, HANIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUMU
M0 XUMHHM, HEOOXOJUMBbIC sl OOBSCHEHHsS HaOJIOAaeMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEJIbHON, MH(POPMALIMOHHON M YUTATEIIbCKOW KYyJIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOSATEIbHOM paboThl € Yy4eOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JIUTEPATypOi, JOCTYNHBIMU TEXHUYECKUMH  CPEACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JIO0003HATEIbHOCTb, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHWIO, TPOEKTHOW U  HCCIIE0BATEIbCKOM
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBlI€HHOCTH U YPOBHS 00y4YeHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUI U
HETMIPUSATHE BPEJIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTONS, HAPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH  COOJIIOJICHHS TpaBWJl  OE30MacHOCTH  MpHU
oOpalleHu ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PEaibHOU JKH3HU,

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTHYECKOMY HM3YUYEHHIO MPOQEeccCuid M Tpyda pazIudHOro
poza, yBaXeHUE K TPyAy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPAeKTOpPUU MPOAOKEHUS 00pa3oBaHUs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMHUU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHenmHONH mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MPodecCHOHATbHOU
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKHU LIEJIECO00pa3HOE OTHOUIEHUE K NPUPOAE KaK HCTOYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHMsI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpasza >KU3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nYecKoMy U MCUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOIECHUS
mpaBuwI 0OE30MacHOTO TOBENEHUS TpH paboTe C BEIIECTBAMHU, a TaKXKe B
CUTYaLMIX, YTPOKAOIIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy9aeMbI€ TIPU W3YUCHUN XUMUH, JIJIS
pelIeHusT 3a/a4, CBA3aHHBIX C OKPYXKAIOLIEW MNPUPOAHOM Cpeaou, I
MOBBIIIEHUSI YPOBHS 3KOJIOTMYECKOW KYJIBTYpPbl, OCO3HAHHUSA TIJ100aJIbHOTO
XapakTepa SKOJOTUYECKUX MPOoOJeM W MyTed MX peHieHUs MOCPEICTBOM
METOJIOB XMMUH, 3KOJIOTUYECKOI0 MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM
B M03HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe meranpeaMeTHBIX PE3yNbTAaTOB BBIACIAIOT 3HAUYUMbBIC TS
dbopMupoBaHusT MHUPOBO33PEHUS OOIlEHAyYHbIE TOHATUSA (3aKOH, TEOpHs,
MPUHIIMI, TUMoTe3a, (akT, CUCTEeMa, IPOIIECC, AKCIEPUMEHT U JPYroe.),
KOTOPbI€ HCIOIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTrax M
MO3BOJIAIOT HA OCHOBE 3HAHUW M3 OTUX NpeaAMEeToB  (HopMHUpOBaTh
MpeACTaBICHUE O IIEJOCTHOM HAayyHOW KapTUHE MHpa, U YHUBEpPCAJbHbIC
yueOHble JelcTBUSl (IMO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHEIC),
KOTOpble o0ecrneunBalOT (POPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSATEIBHOMY
TJIAHUPOBAHUIO M OCYIIECTBIICHUIO YYEOHOM NS TEIHHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBbie JJornueckue NecTBUA:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICT XUMHUYECKUX MOHSATUN (BBIACISITh UX XapaKTEPHBIC
MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMH MOHATHSIMH ), UCIIOJI30BATh
MOHATHUS JJI1 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU [JIs KIacCU(PUKAIMA XUMHUUYECKUX BEIIECTB M XUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBA3U MEXIY OOBEKTaMU
U3YYEHUs, CTPOUTH JIOTMUYECKUE PACCyXAECHUs (MHIYKTUBHBIC, NEIyKTUBHBIE,
10 aHAJIOTUN), AEJAaTh BEIBOABI U 3aKIIFOUCHUS;

yMEHHE MPUMEHATh B IMpOllecCE€ IMO3HAHUS TMOHATUS (MpeaMEeTHbIE U
METanpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XUMHH, TPeoOpa3oBhIBaTh HIUPOKO TMPHUMEHSIEMBbIE B XUMUU MOJCIbHBIC
NPE/ICTABIICHUSI — XUMUYECKUN 3HAK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyna
U ypaBHEHUE XUMHUYECKON peakluud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3aga4, C y4€TOM OTUX  MOJEIBHBIX MPEACTAaBICHUN  BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TPHU3HAKH HM3yYaeMbIX OOBEKTOB  —
XUMUYECKUX BEIIECTB M  XUMHUYECKUX PEAKIUM, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHBIE CBSI3M W NPOTHBOPEUYUS] B
M3Yy4aeMbIX IIPOIIECCax U SIBICHUSX.

ba3oBble ncciaenoBaTe/ibCKue 1eiCTBUA !

YMEHHUE HCTO0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUSA, a TAaKK€ B KAayeCTBE OCHOBBI Il (POPMUPOBAHHS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETEHNE OMbITA MO TUTAHUPOBAHUIO, OPTAaHU3ANHMH W TPOBEICHUIO
VUYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HAONIOMaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJIbHO ITPOTHO3UPOBATH €r0 pe3yibTar, PopMyIrupoBaTh 0000IIECHUS



Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJeJIaHHOoM padorTe.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHBIX BHUJOB W (OPM MPEACTABICHUS, TMOJy4aeMyl U3 pPa3HbIX
HMCTOYHUKOB (HAYYHO-TIOMYJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJIepIKaHUS,
CripaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHUYECKU OILICHUBATH
MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POpMAITHIO;

yMEHUE TIPUMEHSITh Pa3IMYHbIe METObI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
uH(OpMaIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJisI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OTbITA
B 00JIACTH UCIIOJIb30BaHUSI MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOW aKTHBHOTO WCIIOJIB30BAHUS PA3JIMUYHBIX TMOUCKOBBIX
CHUCTEM, CaMOCTOATEIILHO BBIOHMpATh ONTUMAIBHYI (OpPMY MpECTaBICHUS
uH(OpMalMK ¥ WIITIOCTPUPOBATH PEIIacMbIe 3a/Ja4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamM, IpyrumMu ¢popmMamu rpaduku U UX KOMOUHAIIUSMU;

yMEHHE HCIOJIb30BaTh MW AaHAJIM3UPOBaTh B IIpollecce Y4yeOHOUW u
UCCIIEN0BATEIBCKOM NEeATENbHOCTH uH(pOpMAIIIIO 0 BIIUSTHUU
IPOMBIIIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHs 3a/laBaTh BOIPOCHl (B XOJ€ nauanora W (WId) IUCKYCCHUU) IO
CYLIECTBY 0OCyX)HaemMoil Tembl, (OPMYJIUPOBATH CBOU  MPEIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHUS IPEJIOKEHHOMN 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE pE3yJbTaThl I[03HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MNPE3CHTALMIO
pPE3YNbTATOB  BBIMIOJHEHUS XHMHYECKOTO OKCIIEPUMEHTa (J1abopaTOpHOTO
OTIbITA, JIA0OPATOPHON PAaOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  JIESITENBHOCTH TMPU  PELICHHUU
BO3HHUKAIOIIMX MPOOJIEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSIMU, «MO3TOBBIE  IITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHBbIC YHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

YMEHUE CaMOCTOSITEILHO OINPENEsATh LEIU JIEeSITeIbHOCTH, TIIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO



NesTENbHOCTD, BBIOMpaTh Hanbosee 3pPeKTUBHbIE CIOCOOBI PEIIEHUS YUeOHbIX
Y TO3HABATEJbHBIX 3aJa4, CaMOCTOSITENBHO COCTAaBJIATh WA KOPPEKTUPOBATH
NPEIIOKEHHBIA QJITOPUTM JEUCTBUM MPU BBIOJHEHUM 3aJaHUN C Y4YETOM
MOJIYYE€HHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pE3YyJIbTaTa 3asBICHHON LEIN, YMEHUE
WCIIOb30BaTh W AHAJIM3UPOBATh KOHTEKCThI, MPENJaraéMbleé B YCJIOBHH
3aJJaHUMN.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX peE3yIbTAaTOB IO OCBOCHHIO OOSA3aTENIBHOTO

coJlepKaHMsl, YCTaHOBJIEHHOTO JaHHOHW ¢enepaibHON paboyeil mporpamMmoi,
BBIJIEJISIIOT: OCBOCHHbBIE O0YYAIOUMMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
nercTBuM, crnenuduyeckue IS TPEAMETHOM 001acTu  «XUMHs», BHUIBI
NEATEIbHOCTA 1O TOJYYEHUI0O HOBOIO 3HAHUA, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K koHmy oOydenust B 8 kJjacce npeamMeTHbIe pe3ysibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIA,
XUMHUYECKUH BJIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOIHASI U HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAas
U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIApHAas
Macca, MaccoBas J0Jsi XUMHUYECKOTO DJJEMEHTa B COCIUHEHUH,
MOJIAPHBI ~ 00BEM, OKCHJ,  KHCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUAUYECKas pEeaKLus,
KJIaccuUKaIs peakuii: peakliud COSAMHEHUS, PEAKIIUU PA3I0KEHUS,
peakuuu 3aMelIeHHs, Peakiuu OOMEHa, JK30- U SHIOTEPMUUYECKUE
peaKkIuu, TerioBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBIA CIIOM
aTomMa, aTOMHas OpOWTal b, pAAMYC aroMa, XUMHUYECKas CBS3b,
NOJISIPHAsE W HENOJIpHAs KOBAJEHTHAsl CBSA3b, MOHHAsl CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JoJid BellecTBa (MPOLEHTHAs
KOHLICHTpAlIKsl) B paCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IIOHSATUUA H
IMPUMEHSATH 3TH NOHATUS MPU ONKMCAHWH BELIECTB U UX MPEBPALICHHUI;

e HCHOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY [JIi COCTaBieHUA (QopMyin
BEILIECTB U YPABHEHHN XUMHUUECKUX PEAKIIN;

e ONpENeNsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHWHApPHBIX
COCMHEHUAX, CTENEHb OKHUCIECHHUS JJIIEMEHTOB B  OWHApHBIX
COCAMHEHNUAX, NPHUHAMICKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCY



coeuHeHUN Mo ¢dopmysiaMm, BUJ XUMHUUYECKON CBSI3M (KOBaJICHTHas U
HMOHHAs) B HEOPTraHUYECKUX COCTMHEHUSX;

packpbiBaTh cmbica llepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MojioxkeHus B [leproauueckoil cucreme,
3aKOHOB COXpaHEHMsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO yU€HHMsI, 3aK0OHa ABOTaIpO;

OMKCHIBATh M XapakTepuzoBaTh TabiuuHyto (opmy [lepuomnueckoit
CHUCTEMbl XHMHYECKHUX OJEMEHTOB: pa3iNyarTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynmna)», mansie
U OOJIBIIIKME TIEPUOJIbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnune «llepuonnueckass cucteMa XUMHUYECKUX diemeHtoB J[. W.
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsja  sapa, oOIee Yucio
AJICKTPOHOB U PACIPEICIICHUE UX 10 JIEKTPOHHBIM CJIOSIM);
KIacCU(UIIUPOBATh ~ XUMUUYECKHE  DJIEMEHTBhI,  HEOPTaHUYECKHE
BEIIIECTBAa, XUMUYECKHUE PEaKIUu (II0 YUCTY U COCTaBYy yYaCTBYIOIIUX B
pEeakiiy BEIIECTB, M0 TeII0OBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX  KJIACCOB,  TOJATBEpXkAas  OINUCAHWE  MpPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIUH;
NPOrHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX
IPEBpaIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCTSATh OTHOCHTEIbHYIO MOJEKYSIPHYIO M MOJISPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEIMHEHHUs, MAacCOBYIO [OJII0 BEHIECTBA B pPAaCTBOpPE, MNPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

NPUMEHSITh OCHOBHBIE OIEpAllMU MBICIUTEIBLHON NEATeTbHOCTH —
aHaJau3 ® CHUHTE3, CpaBHEHHE, 000O0IIeHHe, CHUCTEMAaTH3aIIUIO,
KJIacCU(UKAINIO, BBISIBICHUE MPUYMHHO-CICACTBEHHBIX CBA3EH — s
U3YUYEHUs CBOWCTB BEIIECTB M XMMHUYECKHUX pEaKIUW, €CTECTBEHHO-
Hay4YHbl€  METOAbl  MO3HAHWUA —  HAOJIOJEHHE, U3MEpPEHHUE,
MOJIETTUPOBAHKE, SKCTICPUMEHT (PEaIbHBIN U MBICIICHHBIHN );

ClenoBaTh TpaBWIaM  TIOJB30BaHUS  XUMHYECKOW TOCYyIOH U
nabopaTopHbIM O0OpYAOBaHWEM, a TakXKe MpaBuUiIaM oOpareHus ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKUUSIMU TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOUpPAHUIO



K

razoo0pa3HbIX BEHIECTB (BOAOpPOJa M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C  ONPEACITEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MPOBOAUTH XUMUYCCKHE SKCIICPUMEHTHI 110
pacno3HaBaHUWIO PACTBOPOB WIEJOYEH W  KHUCIOT C  IOMOIIBIO
UHIUKATOPOB (Jlakmyc, peHondTanien, METUIOPAHK U pyTHe).

KOHIly oOyueHuss B 9 kJjiacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacCKpbIBaTh CMBICJ OCHOBHBIX XUMHWYECKUX TOHSATUN: XUMHUYECKHM
3JIEMEHT, aTOM, MOJIEKYyJa, UOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEILECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHCJICHUS, XUMUYECKas peakius, XUMHUYEeCKas CBs3b, TEIUIOBOU
s ekt peakuuu, MOJIb, MOJSPHBI 00BEM, pPacTBOP, DIEKTPOIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOIUTHYECKAS TUCCOLUAIINS, PEAKIIUH UOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOEe paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMbIC PEAKIMH, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCJIUTENh, BOCCTAHOBUTENb, OKHUCICHHUE U  BOCCTAHOBJICHHUE,
ajutoTponusi, aM(OTEpHOCTh, XUMHUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJuIM4ecKas), KpUCTaJUIMYecKas pemeérka, Koppo3us
METAJJIOB, CIUJIaBbl, CKOPOCTh XUMHYECKOW pEaKIuu, MpeaeIbHO
nonyctuMas konuentpanus [/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSITHU H
MPUMEHSTh 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCITONIB30BaTh XHMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHHUS (HOPMYII
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUN;

ONpeAeysiTh BAJCHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIUHEHHUAX PaA3JIMYHOTO COCTaBa, IPHUHAMNICKHOCTh
BEIIECTB K OINpPEACIEHHOMY KIIACCy COEAMHEHHWH 1Mo (opMyliaM, BUT
XUMUYECKOW CBA3UM (KOBAJEHTHAs, MOHHAs, METa/lInuecKas) B
HEOPTaHMYECKUX COSAMHEHUSX, 3apsii MOHA TI0 XUMHUYEeCKo (popmyre,
XapakTep cpeAbl B BOAHBIX PAacTBOPAX HEOPraHUYECKUX COCAUHEHUM,
THUI KPUCTAIUTMYECKOMN PElIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona J[. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro MOHMMAaHHE: ONMUCHIBATH U XapaKTepHU30BaTh
Tabmmunyto Gopmy lleprogudeckoit CUCTEMBI XUMHUECKHX YJIEMEHTOB:
pa3nyaTh MOHATHS «TJaBHas moarpynmna (A-rpymma)» WU «Imo0odHast
noarpynna (b-rpynma)», manbsie u OOJbIIME MNEPHOJBI, COOTHOCUTH
0003HauYCHHUSA, KOTOpPbIE HMEIOTCS B TMEPUOJAMYECKON Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX



AJIEMEHTOB (CocTaB M 3apsj sapa, o0OIlee YUCIO JJIEKTPOHOB H
pacrpenielieHue UX 10 DJJIEKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUE
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB 2JIEMEHTOB U UX COCIMHEHUH B
npejaesiax MajiblX MEePUOJOB U TJABHBIX MOATPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIUPOBATh  XMMUUYECKHE  DJIEMEHTBhl, = HEOPTaHUYECKHe
BEIECTBA, XUMUYECKHUE PEAKINU (II0 YUCTY U COCTAaBy YYaCTBYIOIIUX B
peaKIuu BEIIECTB, MO TEIJIOBOMY 3((EeKTy, M0 U3MEHEHUIO CTETeHEH
OKHUCJICHUS] XUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIKUE U CHEU(PUUIESCKUE XUMHUUECKUE
CBOMCTBA MPOCTHIX W CJIOXKHBIX BEIIECTB, MOATBEPXKAasi OIMKHCAHUE
npuMepaMu MOJIEKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

COCTaBJISITh YpPaBHEHUS DJEKTPOIUTHYECKOM THUCCOLMAIMHU KHUCTIOT,
miesioued M CoJiel, TIOJIHBIE W COKpalIEHHBIC YpaBHEHUsI peaKIuid
MOHHOTO  OOMEHa, YpaBHEHHUS  peaKkIui,  IMOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKOUW CBSI3M MEXIY BEIIECTBAMH Pa3TMYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX pPeaKIni;
IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOKHOCTHU TMPOTEKAHUS XMMHUYECKHX IPEBPAIICHUN B PazIUYHBIX
YCIOBUSX;

BBIUUCTISITH OTHOCHUTEIbHYIO MOJEKYISPHYI0 M MOJISPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »dJeMeHTa 1o (opmyne
COCIMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh MpaBWia  TOJb30BAHUS  XMMHUYECKOW TIOCYIOM U
nabopaTopHbIM O0OpYJOBaHUEM, a TaKXKe IMpaBwiIa OOpalIleHHs C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKUUSIMU TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOJMYYCHUIO U COOMPaHUIO
ra3zo00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

OPOBOJIUTh  PEAKLHUH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
Pa3TUYHBIX BEIISCTB: pPACMO3HABaTh OMBITHBIM TYTEM  XJIOPHUI-,
Opomun-, womua-, kKapOonar-, Qocdar-, cunmukar-, cymbdar-,
THUIPOKCU-MOHBI, KATHOHBI aMMOHHS M MOHBI W3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIKNE B BOAHBIX PACTBOPAX HEOPraHUUYECKUX BEUIECTB;



e TMPHUMEHATH OCHOBHBIC OTECPAIMA MBICITUTEILHON JCSITCIBHOCTH —
aHaTu3 M CHUHTE3, CpaBHEHUE, O0000IIeHHe, CUCTEMAaTU3allUIO,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJII U3yYCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHUHA, CECTECCTBEHHO-HAyYHBIC METOMIBI
NO3HAHUSI — HAOJIOJIeHNEe, U3MEpPEHNE, MOJICTUPOBAHNUE, YKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmmmuecTBo yacos
Ne HanmeHoBaHMe pa3jeiioB U DJIeKTpOHHbIe (LN (POBbHIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoTsbI
Paznean 1. IllepBonayanbHble XUMUYECKHE TOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuorexa [JOK
' MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
19 BemiecTBa 1 XuMu4deckue 15 1 0 bu6moreka [IOK
' peaKuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6 0 0
00 oxcuaax https://m.edsoo.ru/7f41837c
59 Bopopon.Ilonsitue o 8 0 1 bubnuorexa [JOK
' KHCJIOTax U COJISX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnunoreka [JOK
' HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30



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

Paznen 3. Illepuoanyeckuii 3akon u llepuoaguyeckasi cucrema xumnuyeckux 31eMeHToB /I, . MenaesieeBa. CTpoeHne aToMOB.

XumMuueckas cBfi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U

31 IIepnoanueckas cucrema v bubnuorexa [JOK
XUMHUYECKUX emeHToB /. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma

. )éI/IMI/IIIeCKaﬂ CBSI3b. . BuGmorexa LIOK

. KHCITUTEIIEHO-
BOCCTaHOBHTEJIHHBIC PEAKITHH https://m.edsoo.ru/7f41837c
bubnuotexa [JOK
Hroro 1o paszery 15 https://m.edso;.I ru/7f41837c
PesepBHOE BpeMs 3 Bubamorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHmue pa3jesioB U TeM nudpoBbIie
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpeHue u yriuyoneHue 3HaHUH 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOJIMTUYECKAS JUCCOIMALIMS. bu6moreka [IOK
1.3 8 1 1
XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKHUX 4 0 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 Bubmmorexa LIOK
' PYIIBL 24P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 :meﬁeHTml: VA-Ir) mbl. A30T, hocdop u 7 0 1 bubmmorexa [JOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
WX COEMHEHUS
24 OO11ast XapakTepUCTUKAa XMMUYECKUX 3 1 9 bubnuoreka [IOK
' aneMeHToB [VA-rpynnsl. Yraepoa u 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
https://m.edsoo.ru/7f41a636

KPEMHHUM U UX COCTUHEHUS

Wroro mo pazueny 25
Pazgen 3. Merasibl M UX COeIMHEHUS
. bubnuorexa [JOK
31 Obue CBOACTEA MeTalIoR 4 https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
. i 1
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 6 https://m.edso00.ru/7f41a636
Hroro mo pazueny 20
Paszpnen 4. Xumus u okpy»kaoumas cpeaa
4.1 B W3HU YeJI0BEKa 3 bubmmorexa TTOK
' CHECTRA 1 MATEPHAIHL B XK 1 https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpems 3 bubmmorexa LOK
P P https://m.edso00.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kourpoububie | IIpakTHyeckue
n/n Bceero H3Y4YeHH s oOpa3oBaTtejibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Poms xumun B 1 0 0 bu6mmoreka [IOK
’KH3HHU YeaoBeKka. Tena 1 BelecTBa 04.09.2023 | https://m.edsoo.ru/ff0d210c

5 Ilonarue o MeTo1ax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
[IpaxTrueckas padora Ne 1

3 «[IpaBmiia paboTHl B 1ab0OpaTOpUU 1 1 0 0 bubnuoreka [IOK
pUEMBI 0OpaIeHHsI C 11.09.2023 | https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYI0OBAHUEM))

4 YucTele BemecTBa U CMECH. 1 0 0 bubnuorexa [JOK
CriocoOsl pasneneHus cMmecei 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabota Ne 2

5 «Pa3nenenne cmeceit (Ha mpumepe 1 0 0 bubmorexa HOK

A . PHMED 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubnuoreka [JOK
6 A 1 0 0
TOMBL M MOTSEARE 20.09.2023 | https://m.edsoo.ru/ff0d2a6¢c

7 XUMUYECKHUE AIEMEHThI. 3HAKH 1 0 0 bubmuoreka [JOK
(CMMBOJIBI) XMMHUYECKUX JIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 I1 1 0 0

POCTBIC I CTOAHLIC BEMECTRA 27.09.2023 | https://m.edsoo.ru/ff0d2a6c



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

bubmuoreka [IOK

A -
) TOMHOTMOIICIYIHIPHOE yHeHHe 02.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. Xumuueckas opmysa. bubnuorexa [JOK
BajleHTHOCTh aTOMOB XHMHYECKUX 04.10.2023 | https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHOocCHuTENBHAS AaTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAS bubmotera [JOK
y P 09.10.2023 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XHMHAYECKOTO bu6moreka [IOK
3JIEMEHTA B COCAMHEHUHN 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecta. MoJib. bu6moreka [IOK
MomsipHast Mmacca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
SIBJICHUS. XUMUYECKask PEaKIIHsI 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs NPOTEKaHUS bubnuoreka [IOK
XUMHUYECKUX PEAKIUN 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHHSI MACChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPAaBHEHUS 25.10.2023 | https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoaudecTBa, MacChl
17 BEIllECTBA 110 YPAaBHCHUSIM bubmmorexa [JOK
» P . 08.11.2023 | https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUi
Knaccudukanus XuMmuaeckux
18 eaKiui (CoeqMHEeHUS bubmmorexa [JOK
peartl A ’ 13.11.2023 | https://m.edsoo.ru/ff0d3f34
pa3noKeHus, 3aMelIeHns, 0OMeHa)
19 M. B. JIoMOHOCOB — yu€HBIii- bubnuoreka [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHimknoneauct. O6o0deHue u 15.11.2023 | https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anys 3HaHui
KonTtposneHas padota Nel mo treme
20 «BemecTBa 1 xXuMu4deckue bubnmorexa LOK
20.11.2023 | https://m.edsoo.ru/ff0d4290
peaKIum»
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kucinopoa — sneMeHT u bubmorexa HOK
yxa. 22.11.2023 | https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
dusnueckue U XUMHYECKUE
29 CBOMCTBA KUCJIOPOia (peakIuu bubnuorexa [JOK
okucieHus, ropeaue). [louarue o6 27.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHIAX
CrocoOblI MOJIy4eHHs KUCI0pOaa B
23 JabopaTopun Zlqn OMI)IHIJ'ICHpHOIEITI/I bubmmorexa TOK
patTop P ) 29.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3¢ HekT XuMuIecKoM
peakIuu, OHSATHE O
24 TEPMOXUMUYECKOM YPaBHEHUH Eubmorexa HOK
p P ’ 04.12.2023 | https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMHUYECCKHUX
peaKIusax
Tonnuso (HedTh, yroiab U METaH).
25 3ar }ISHGI-EI/qul;O?» o a, CHOCOOBI iro Eubmorexa HOK
p yxa, 06.12.2023 | https://m.edsoo.ru/ff0d4c4a
IIPEIOTBPAILCHUS
[IpakTueckas pabora Ne 3 mo Teme
26 «[Tonyuenue u cobupanue bubmnorexa [IOK
v p 11.12.2023 | https://m.edsoo.ru/ff0d4ae2

KHCJIOpOda, U3YUCHUC CT'O CBOICTB)



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

Bonopox — aneMmeHT u nmpocroe

bubmuoreka [IOK

27
BemecTBO. HaxoxeHue B mpupo/ie 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
dusnvecKnue 1 XUMHUCCKHE
28 CBOMCTBa Bojiopoa. [IpumMeHeHne bubmorexa HOK
Aoposa. 1P 18.12.2023 |  https://m.edsoo.ru/ff0d4ddo
BOJIOpOJA
29 [TorsITHE O KUCITOTAX U COJISX bubmorera [JOK
20.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0pl mosTy4eHus: BOJopoa B bubnuotexa [JOK
nabopaTopun 25.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpakTiueckas padorta Ne 4 o Teme
31 «[lonyuenue u cobupanue brbmorexa [OK
yi p . 27.12.2023 | https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yUEHUE €r0 CBOMCTBY
39 Monspabiii 00b€M ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo 10.01.2024 | https://m.edsoo.ru/ff0d542e
Brruucnenus o6b€Ma, KoamdecTBa
33 BEIIIECTBA rasa 1o e€ro W3BECTHOM bubmorexa OK
m . y 15.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 YPaBHEHUIO PEaKIIMM HA OCHOBE bubnuorexa [JOK
3aKOHa 00BEMHBIX OTHOIICHUI 17.01.2024 | https://m.edsoo.ru/ff0d5708
razoB
35 duznyUecKrue U XUMHYECKHUE bubmuoreka [JOK
CBOIiCTBA BObI 22.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsTHe 00 bubmuoreka [JOK
WHJIMKATOpax 24.01.2024 | https://m.edsoo.ru/ff0d59e2
37 Bona xak pacTBOpHUTEIb. bubnuoreka [IOK
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HachbieHnble ¥ HEHACHIIIIEHHBIC 29.01.2024 | https://m.edsoo.ru/ff0d5h40
pactBOpbl. MaccoBas J10J1st
BEII[ECTBA B PacTBOPE
[IpakTudeckas padora Ne 5 o teme
38 «IIpuroToBiieHrE pacTBOPOB C bubnuorexa [JOK
OTIpe/IeNIEHHONM MacCOBOM J0Ien 31.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIESCTBA
39 KonTponsnas pabora Ne2 o teme bubnuorexa [JOK
«Kucmopoa. Bomopos. Boma» 05.02.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccudukaus, bubnuorexa [JOK
HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d664e
[Tony4yenue u xXumMu4eckue
41 CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U Bubamorexa [JOK
’ 12.02.2024 | https://m.edsoo.ru/ff0d664e
aM(}OTepHBIX OKCHUIOB
42 OCHOBaHHUS: COCTaB, bubnuorexa [JOK
KJ1accu(uKaus, HOMEHKIIaTypa 14.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tosnydyenune u xuMudecKue bubnuoreka [JOK
CBOMCTBAa OCHOBAHU M 19.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa 21.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u xumuveckue bubnuorexa [IOK
CBOICTBA KHCJIOT 26.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,
46 cnocoélf l'IIi)J'Ile)eHI/I}I XI/IMH‘IZSKI/IG bubmmorexa [JOK
. ’ 28.02.2024 | https://m.edsoo.ru/00ad9474
CBOICTBa
47 IIpakTuyeckas padora Ne 6. bubnuoreka [IOK
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Pemienune aKCriepuMEHTATBHBIX 04.03.2024 | https://m.edsoo.ru/00ad9b7c
3a1a4 1o reMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COECAUHEHUIN
I'eneTnyeckas CBSA3b MEKIY
48 KJIaCCaMH HEOPraHUYECKUX bubmorexa [TOK
. p 06.03.2024 | https://m.edsoo.ru/00ad9a50
COENMHEHU I
49 O06001IeHre 1 cucTeMaTru3aIus bubnuoteka [JOK
3HAHUN 11.03.2024 | https://m.edsoo.ru/00ad9ch2
KonTponsnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACCHI bubmmorexa LOK
. 13.03.2024 | https://m.edsoo.ru/00ad9ela
HEOPTaHUYECKHUX COCTMHCHHIMA
[TepBbIe MOTBITKA KIIACCH(PUKAITAN
51 XAUMHAYECKUX dJIeMEHTOB. [loHstre o bubmmorexa T[TOK
i 18.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJAHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Tepuonnueckas cucrema bubnuoreka [IOK
XUMHUUYECKUX anemeHToB Jl. U. 20.03.2024 | https://m.edsoo.ru/00ada52c
Meupeneena
53 Ileproasl, rPyIIILI, TOATPYIIIEL bubmorexa [JOK
PHOABL, TPYHIIEL, HOATPYI 01.04.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnuoreka [JOK
aTOMHBIX siaep. M30Tomb! 03.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000JI0UeK
55 aToMOB dJ1eMeHTOB Ilepnoanueckoi bubmorexa LOK
pHOA 08.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHaeneeBa
56 XapaKTepuCTUKa XUMHUUYECKOTO bubnuoreka [IOK
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3JIEMEHTA TI0 €TO0 MOJIOKCHHUIO B 10.04.2024 | https://m.edsoo.ru/00ada824
[Iepnoanueckoii cucreme /1. U.
Meneneera
3nauenue Ilepuoanueckoro 3akoHa
57 JUISL Pa3BUTHS HAYKU U IIPAKTUKH. [I. bubnuorexa [JOK
. MenpeneeB — y4EHBI, Meaaror 15.04.2024 | https://m.edsoo.ru/00ada96e
Y TP JIaHUH
58 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB bubnuotexa [JOK
XUMHUYECKUX DJIEMEHTOB 17.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumMudeckas CBsI3b brbmorexa [TOK
22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas bubnuorexa [JOK
XUMUYECKas CBSI3b 24.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanentnas nHenomnsipHas bubnuoreka [IOK
XUMUYECKasl CBSI3b 29.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmorexa [OK
06.05.2024 | https://m.edsoo.ru/00adae28
63 OKHCIMTEbHO-BOCCTAHOBUTEIbHBIC bubnuoreka [JOK
peakuuu 08.05.2024 | https://m.edsoo.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIIH bubmmorexa [JOK
13.05.2024 | https://m.edso0o.ru/00adb076
KonTpoibHas padota Ne4 1o Teme
65 «CTp(l:))eHI/IC aT(]:Ma. Xumuueckas bubmmorexa [JOK
15.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK
CUCTEMATHU3AIUA 3SHAHUHI 20.05.2024 | https://m.edsoo.ru/00adb33c
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67 PezepBublit ypok. O0o01IeHNE U 1 bubmuorexa [IOK
cHUCTeMaTH3allKsl 3HAHUI 22.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011EHNE U 1 bubnuorexa [JOK
CUCTEMAaTH3aIUsl 3HAHHUH 23.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTposbubie | IIpakTnueckue
n/n Bcero H3ydeHusi | oOpa3oBaTejbHbIE
padoThI padoTsbI
pecypcsl
[lepnoanyeckuil 3aK0H.

1 [lepuoanueckas cucrema 1 0 0 bubnuorexa [JOK
XUMUYECKUX d1eMeHToB J[. U. 04.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHUYECKHX DJIEMEHTOB 1 0 0 brbmorexa [TOK

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

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubnuorexa [JOK
HEOPraHUYECKHUX BEIIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunel XuMH4yeCcKoi CBS3U U THUIEI 1 0 0 bu6moreka [IOK
KPUCTAJUTMYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
Kontponbnas padorta Nel o teme
«[loBTOpEeHue u yrinyoienue

5 . 1 1 0
3HaHUH OCHOBHBIX Pa3/IesioB Kypca 18.09.2023
8 Kimacca»

Knaccudukanus XuMu4ecKux

6 €aKIUi 10 pa3INYHbIM 1 0 0 bubmmorexa [JOK
peard P 20.09.2023 | https://m.edsoo.ru/00adbcb0
MpU3HAKaM

7 IToHsTHE O CKOPOCTH XUMHUYECKON 1 0 0 bubnuoreka [IOK
peakuuu. [IoHsTHE O TOMOTEHHBIX 25.09.2023 | https://m.edsoo.ru/00adbe9a
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U I'CTCPOTCHHBIX PCAKIIUAX

TloHaTHE O XUMUYECKOM
paBHOBecuu. DaKTOPBHI,
BJIMSIFOIIIME HA CKOPOCTh

bu6mmoreka [IOK

8
XUMUYECKON peakiiuu u 27.09.2023 | https://m.edsoo.ru/00adc28c
IMOJIOKEHNE XUMHYECKOTO
paBHOBECHS
9 OKuCIUTEITHbHO- bu6mmoreka [IOK
BOCCTaHOBHTEJbHBIC PEAKIIHU 02.10.2023 | https://m.edsoo.ru/00adcade
Teopus 3MEKTPONUTHYECKON
10 ncconuary. CHIIbHBIE U CIIa0bIE bubmmorexa LOK
g HHATH. 04.10.2023 | https://m.edsoo.ru/00adcd68
AIIEKTPOJIATHI
11 HMonHsle ypaBHEHUS peaKIIni bubmmorexa LOK
P peaidt 09.10.2023 | https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHI B CBETE bubnuorexa [JOK
MPEeACTABICHUI 00 11.10.2023 | https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON JUCCOIHAIIIT
XHUMHUYECKHE CBOKMCTBA COJIEH B
13 CBeTe IIpeAcTaBIeHUIl 00 Eubmorexa HOK
peAl N 16.10.2023 | https://m.edsoo.ru/00add8h2
ANEKTPOJUTUYECKON JUCCOIMAIIIT
14 ITousaTue o ruaponse couen Eubmorexa OK
AP 18.10.2023 | https://m.edsoo.ru/00add9d4
15 OO6o01eHre 1 cucTeMaTu3arus bubmuoreka [JOK
3HAHUU 23.10.2023 | https://m.edsoo.ru/00addd12
16 IIpakTuyeckas padora Ne 1. bubnuoreka [IOK
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«Pemenue 3xcriepuMeHTaIbHbBIX 25.10.2023 | https://m.edsoo.ru/00addbfa
3a71au»
KonTtponeHast padota Ne2 mo teme
17 «DQNeKTpOoITHYECKAst bubnuorexa [JOK
nuccoranysa. XuMuyeckue 08.11.2023 | https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
OO0111as1 XapaKTepUCTHKA
18 ranlcl)lreHOBp XHMpI/IquKI/Ie CBOHCTBA bubnmorexa LHOK
’ 13.11.2023 | https://m.edsoo.ru/00addfe?
Ha TIpUMepe XJIopa
Xnoposogopon. ConsHast
19 KncnI;Ta inlljv[jqecxne CBOliCcTBa bubmmorexa LOK
’ ’ 15.11.2023 | https://m.edsoo.ru/00ade104
MOJTy4eHUE, IIPUMEHEHHE
[TpakTtruueckast pabota Ne 2 o
20 TeMe «[lonyuenne coystHON bubmorexa HOK
i . . 20.11.2023 | https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4eHUE €€ CBONCTBY
Brruucienus mo ypaBHeHUSIM
21 XUMHAYECKUX PEAKIHI, €CIU OJUH bubmorexa LOK
peartyi, a 22.11.2023 | https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B H30BITKE
99 OO6mras xapakTepucTuKa bubnuoreka [JOK
anemMeHTOB VIA-Tpymmbl 27.11.2023 | https://m.edsoo.ru/00ade64a
AmtoTponHbie MOIUBUKAITIT
23 cepbl. Haxoxenue cepsol u e€ bubnuoreka [JOK
COCIMHCHUH B TIPUPOJIC. 29.11.2023 | https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOWCTBA CEPBI
24 CepoBoaopo, CTpOEHHUE, bubnunoreka [JOK
¢bu3nyeckrue 1 XUMHUYECKUE 04.12.2023 | https://m.edsoo.ru/00ade802
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CBOICTBA

Oxcuppl cepbl. CepHast KMCIIOTA,

bu6mmoreka [{OK

25
(1)1/131/1 HCCIHE 1 XHMITRCCIHe 06.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMCHCHHE
XHAMHUYECKUE PEAKLUH, JIEIKALLNE
B OCHOBE ITPOMBIIIJICHHOTO

26 crioco0a MoTy4eHHs] CEPHOU bubnuoteka [JOK
KHCJIOTBL. XUMHYECKOE 11.12.2023 | https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOMIEH Cpeibl
COCITMHEHUSIMH CEPBI

97 Brruncnenune MmaccoBou 10IH bu6moreka [IOK
BBIX0/1a TIPOTyKTa PEaKIINU 13.12.2023 | https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuKa
31eMeHTOB VA-rpynmnbl. A30T,

28 acopocTpaHeHHE B IPUPOIE bubmorexa HOK
pactipoctp PHPOJE, 18.12.2023 | https://m.edsoo.ru/00adeea6
(hM3UYEeCKUEe U XUMHYECKUE
CBOIiCTBa
AMMHMak, ero pusudeckue u

29 XUMHUYECKHE CBOMCTBA bubmorexa [JOK

’ 20.12.2023 | https://m.edsoo.ru/00adf004
MOJTyYCHUE U IPUMEHEHUE
[IpakTuueckas pabora Ne 3 mo
30 teMe «[lonyuenne aMmmuaka bubmnorexa [JOK
yi . ’ 25.12.2023 | https://m.edsoo.ru/00adf180
W3YYEHHUE ero CBONCTB

31 A30THas KUCIOTa, €€ (hru3nueckue bu6mmoreka [JOK
1 XUMHYECKHE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306

32 Hcnosp30BaHnEe HUTPATOB U bubmorexa LIOK

https://m.edsoo.ru/00adf518
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COJIEM aMMOHMS B KAUECTBE
MUHEPAJIbHBIX YIOOPEHUH.
XHUMHUYECKOE 3arpsi3HEHUE
OKpYKarOLIEn CpeJIbl
COEJIMHEHUSIMU a30Ta

10.01.2024

®docdop. Oxcua pochopa (V) u
dbocdhopnas kucnora, pusndeckue

bubmmoreka [IOK

33
1 XUMHYECKHE CBOICTBA, 15.01.2024 | https://m.edsoo.ru/00adf68a
MOJTy4eHUE
Wcnonb3oBanue pocdatos B
34 Ka4yeCTBE MUHEPAIBHBIX bubnuoreka [JOK
ynoOpeHuil. 3arps3HeHne 17.01.2024 | https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Vruepon, pacipocTpaHeHHE
35 1} r; 2 ):’ g)I/ISjII‘)ICCEI)/ICHI/IHH ’ Bubmmorexa [JOK
PHPOE, . 22.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOHCTBA
Oxkcupl yriaepojaa, ux
(bu3UYEeCKre U XUMHUYECKUE
36 CBOJCTBa. DKOJIOTUYECKHE bubmorexa LOK
i 24.01.2024 | https://m.edsoo.ru/00adfebe
poOJIeMBI, CBSI3aHHBIC C OKCHUIOM
yraepoaa (IV)
37 VronpHasa KHCI0Ta U €€ COIn bubmorexa LOK
29.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o
38 teMe "[lomydyeHne yriekucioro bubnuoreka [IOK
ra3za. KauecTBeHHast peakuus Ha 31.01.2024 | https://m.edsoo.ru/00ae027e

KkapOoHaT-uoH"
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[lepBoHayanbHbIE OHATHUS 00

bu6mmoreka [{OK

39 OPTAHICCITX BEMECTRAX KAk © 05.02.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepoia
40 Kpemnunii u ero coenuuenus bubnmorexa LOK
07.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTrueckas padora Ne 5.
41 Pemrenne skcnepruMeHTAIBHBIX bubnuorexa [JOK
3a7a4 1o teme «BakHeiine 12.02.2024 | https://m.edso0.ru/00ae0bf2
HEMETaJUThl M KX COCTUHCHUS)
KonTtponpnas padota Ne3 o teme
42 «Baxaennine HeMeTaJIbl i UX bubmiorexa HOK
14.02.2024 | https://m.edsoo.ru/00ae0el8
COCTUHCHUSDY
OO6mras xapakTepucTuKa
XUMHYECKHX DJIICMEHTOB —
43 MeTaJijI0B. MeTanuecKkas CBsI3b bubnuorexa [JOK
1 METaJUTMYeCKast 19.02.2024 | https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas peméTka.
dusnyecKue CBOMCTBAa METAIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUYCCKUN PSIJT bubmorexa HOK
. 21.02.2024 | https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJlIOB
O61ue crnocoObl NOTyYeHHUS
MetaiuioB. CriiaBel. BeranciieHus
45 M0 YPaBHEHUAM XUMHYECKHUX bubmmorera [JOK
N 26.02.2024 | https://m.edsoo.ru/00ae1156
peakitii, eciii OIUH U3 PEAreHTOB
COJIEPKUT IPUMECH
46 [lonatue 0 KOppO3UN METAIIOB bu6mmoreka [JOK
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28.02.2024 | https://m.edsoo.ru/00ael278
bu6mmoreka [IOK
41 [lenourbre MeTamIB 04.03.2024 https://m.edsoc];.[ ru/00ael4b2
48 Okcubl ¥ THAPOKCUIBI HATPUSA U bubnuotexa [JOK
KaJIus 06.03.2024 | https://m.edsoo.ru/00ae14b2
49 [IleroyHO3EMENBHBIE METAILIIBI — bubnuorexa [JOK
KaJIbIIMH ¥ MarHHui 11.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxxneinmme coeTUHESHUS KaJIbITHS bubmmorexa [TOK
13.03.2024 | https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CHCTEMATH3AIUS
3HAHUH 18.03.2024
59 JKEcTKOCTh BOJBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHECHHS 20.03.2024 | https://m.eds00.ru/00ae1886
[TpakTtruueckast pabota Ne 6 o
53 Teme "JKEcTKoCTh BOIBI M METOIBI bubmmorexa LOK
eé yorpaseHus" 01.04.2024 | https://m.edsoo.ru/00aelae8
. bu6mmoreka [JOK
>4 AJOMHHHH 03.04.2024 https://m.edso;.I ru/00aelc64
55 AMdoTepHbIe CBOMICTBA OKCHIA U bubnuorexa [JOK
THAPOKCH]IA 08.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
o Keneso 10.04.2024 https://m.edsoc])_.[ ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJTU bubmuoreka [JOK
xenesa (I1) u xenesa (I11) 15.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cCUCTEMaTHU3aIHs
3HaHUU 17.04.2024



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

[Tpaktuyeckas padora Ne 7.
Pemenne SKCIICPUMCHTAJIbHBIX

bu6mmoreka [{OK

59 3ama4 1o Teme «BaxkHewmme 22.04.2024 | https://m.edsoo.ru/00ae3de8
METAJUTBI U UX COCTUHCHUSD)
Berumcnenus o ypaBHEHUSM
XUMHYECKUX PEaKIUi, €CIIA OJIUH
60 U3 pEareHToB J1aH B N30BITKE WU bubnuorexa [JOK
COJICP’KUT IPUMECH. BerancieHus 24.04.2024 | https://m.edsoo.ru/00ae1750
MacCOBO¥ JIOJIM BBIX0/1a TIPOJTyKTa
peaxIu
61 O0600611eHre U cucTeMaTu3anus
3HaAHUH 29.04.2024
Kontponbras padota Ne4 o teme
62 «Baxnelimue MeTauIbl 1 UX 06.05.2024
COEJIMHEHUS
63 BemiecTBa u matepuansl B bubnuoreka [IOK
IIOBCEIHEBHOM KU3HU YEJIOBEKA 08.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubnuoreka [JOK
OKpYXKaloIen cpepl 13.05.2024 | https://m.edsoo.ru/00ae4270
65 Pousib xuMuu B pernieHun bubnuoreka [JOK
9KOJIOTHYECKHUX TIPOOIeM 15.05.2024 | https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IeHNE U bubnuorexa [IOK
cUCTEMAaTH3alUs 3HAHUI 20.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK
CHUCTEMATHU3AIUA 3HAHUHI 22.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

cUCTeEMAaTU3alus 3HaHUN

24.05.2024

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

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68



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

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

* Xumus, 8 knacc/ Pyasutuc I'.E., ®enpaman @.I'., AkunoHepHoe 00111eCTBO
«3narenscrBo «lIpocsemenue»
» Xumus, 9 kinacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkuronepHoe 00111ecTBO

«M3parenscTBO «IIpocBenieHne

METOANUYECKHUE MATEPHUAJIBI IS YYUTEJIA
COopnuk 3ana4 u ynpaxuenunit y yueonuky ['.E. Pymsutuca, @.I". ®enpamana

" Xumus 8 knacc", UsnarensctBo " Okx3amen", 2013 r. M.A. Pa6osB

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://lesson.edu.ru/
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