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ITOACHUTEJ/IbHAS 3AIIMCKA

ITporpaMma Mo XMMHM Ha YPOBHE OCHOBHOTO 00liero obpa3soBaHMs COCTaB/leHa Ha OCHOBe TpebOOBaHMI K pe3y/bTaTaM OCBOEHUS
OCHOBHOIi 06pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOTO 0611iero obpasoBanusi, rpefcTtasieHHbix B @T'OC OO0, a Takke Ha OCHOBe (efepanbHOi
paboueii porpamMMbl BOCITMTAHKS M C YYETOM KOHLIEMLIMM TpernofiaBaHusi yuebHOro npejmeTa «XuUMHUs» B 0Opa30BaTe/NbHBIX OpPraHU3aLUsIX
Poccuiickoit Pesepanuu.

ITporpamMma 1o XUMuUH AaéT MpeJicTaB/ieHye o Liensix, obieii crpaTeruy o0y4yeHusi, BOCIIUTAHUS M Pa3BUTHS 00yUalOIMXCsl CPe/ICTBAMU
yueOHOro TmpeiMeTa, ycCTaHaB/iMBaeT o00Osi3aTe/lbHOE TpeMETHOe COJep)kaHue, Ipe/yCMaTpUBaeT pacripesiejieHHe €ero Mo Kjaccam |
CTPYKTYPHPOBAaHHe IO pasziesiaM 1 TeMaM IPOrpaMMbl 110 XMMHUH, OTIPeZIesisieT KOJIMUeCTBEHHbIE ¥ KAUeCTBEHHBIE XapaKTePUCTUKU CO/IePIKaHHS,
PEKOMEeH/IyeMyH0 II0C/Ie/i0BaTe/IbHOCTh W3YUeHHsT XMMHUH C YYETOM MEXIIPeJMETHbIX W BHYTPHUIIPEJMETHBIX CBsi3eH, JIOTMKW yuyeOGHOro
TpoLiecca, BO3pPAaCTHBIX 0COOeHHOCTel O0OyuaroLMXCs, OnpejesisieT BO3MOXKHOCTH TpeAMeTa [yl pealu3alyd TpeOOBaHWM K pe3ysbTaTam
OCBOEHHMs1 OCHOBHO! 00pa30BaTe/IbHOM MPOrpaMMbI Ha YPOBHE OCHOBHOTO 006111ero 06pa3oBaHusi, a TakKe TpeOOBaHUM K pe3ysibTaTam 00y4yeHus
XMMPM Ha YPOBHe liejieli M3yueHMsl NpeJMeTa M OCHOBHBIX BH/IOB yuyeOHO-TO3HaBaTe/bHOW [eATe/lbHOCTH 00yvarolerocsi 1o OCBOEHHIO
yueGHOro coziep)KaHusl.

3HaHHe XUMHH CIIY>KUT OCHOBOH i/l ()OPMHPOBaHHUsE MUPOBO33peHHs1 00yUarollierocsi, ero rnpejcTaBaeHri 0 MaTepHalbHOM eJJHCTBe
MHUpAa, BKHYIO POJIb UTPAlOT (JOpMUpYeMble XUMUEH Mpe/ICTaB/IeHHsl O B3aUMOTIPEBPALLIEHHSAX SHEPIUH U 00 BOJIFOLIMK BELIECTB B TMPUPOJE, O
MyTAX pelleHus r100anbHBIX Mpo6jeM YCTOWUMBOTO PasBUTHSI Ue/IOBEYeCTBA — CHIPHEBOM, SHEPreTHUYecKOH, MUILEBOM M 5KOIOTMUecKOit
6e3o0macHOCTH, Po6JIeM 31paBOOXPAHEHUSI.

N3yuenve xumun:

CrocoOCTByeT peanu3alidi BO3MOXKHOCTEH /11 caMOpa3BUTHs U ()OPMUPOBAHUS KyJ/IbTYPbl TUUHOCTH, €€ oO1ield ¥ (yHKLMOHAIEHON
IPaMOTHOCTH;

BHOCHT BK/aJ, B ()OPMHPOBaHHE MBILLIEHNS U TBOPUECKHX CIOCOOHOCTeH 00yuarol[uxcsi, HaBBIKOB UX CaMOCTOSITETBHON yueOHOI
[IeATeNbHOCTH, KCIIEPUMEHTAIBHBIX M MCC/Ie0BaTe/IbCKUX YMEHUH, He0OX0AUMBIX KaK B MOBCEJHEBHON )KM3HH, TaK U B TIPO(ecCHOoHaTbHOM
JlesATeNbHOCTH;

3HAKOMHT CO CIelu($HKONH HAayuHOrO MBIIUIEHHs, 3aK/IaZblBaeT OCHOBBI LIJIOCTHOTO B3IJISJd HA €JMHCTBO NPUPOJbI U UYeJloBeKa,
SIB/ISIETCS OTBETCTBEHHBIM 3TarloM B (JOPMHPOBaHNM eCTECTBEHHO-HAayUYHOUW rPaMOTHOCTH 00YUarOILIXCS;

crocobcTByeT (POPMHMPOBaHHUIO LIEHHOCTHOIO OTHOLIEHUS K €CTeCTBEHHO-HAyuYHbIM 3HaHMSIM, K IIPUPOJiE, K Ue/IOBEeKY, BHOCHT CBOH
BKJIa/l B 9KOJIOTHUECKOoe 00pa30BaHUe 00yUaroIIuXCs.

[aHHble HampaB/ieHWs B OOy4eHHM XUMHM 00eCreuuBarOTCS CrelUMQUKOi cofep)kaHusi yueGHOTrO mpeaMeTa, KOTOPBINA SIB/SETCS
MeJjarorMuecky ajanTHPOBaHHbIM OTpaykeHHeM 6a30BOi HAayKKU XMMUH Ha OTIPe/Ie/IEHHOM 3Tarie e€ pa3BUTHSL.

Kypc XMMUM Ha ypOBHe OCHOBHOrO 00liero o6pa3oBaHHsi OPUEHTHMPOBAH Ha OCBOEHHe O0ydarOIMMHCS CHCTeMbl MepBOHAYaIbHBIX
TIOHATUH XUMUH, OCHOB HEOPTaHUUeCKOM XUMHU U HEKOTOPBIX OT/e/IbHbIX 3HAUMMBIX [TOHSTHH OPraHM4ecKor XUMUH.

CTpyKTypa COZep>KaHHs TPOrpaMMbl MO XHUMHK C(HOPMHPOBAHA Ha OCHOBE CHCTEMHOrO MOAX0Ja K eé u3yueHuto. CopepkaHue
CKJIaZIbIBAETCSl U3 CHCTEMBI TIOHSTUH O XMMHUYECKOM 3JIeMeHTe U BellleCTBe M CHCTeMbl NOHATHUHM O XUMHUecKoi peakuun. Obe 3TH cUCTeMBI
CTPYKTYPHO OpraHHW30BaHbI 10 IPUHLMITY MOC/Ie/I0BaTe/IbHOTO Pa3BUTHsI 3HAHUI Ha OCHOBe TeOpeTHUYeCKUX Ipe/iCTaB/IeHni Pa3HOTO YPOBHSL:

- aTOMHO-MOJIEKY/IIPHOT'O YUeHHsI KaK OCHOBBI BCET'0 eCTeCTBO3HAHMUS;

- Ilepuopnueckoro 3akoHa /1. 1. MeHjenieeBa Kak OCHOBHOI'O 3aKOHa XUMUU;

- YUeHHMs O CTPOEHHH aToMa U XMMUYECKOH CBs3Y;

- MpeJCTaB/IeHNH 00 31eKTPOIUTHUECKOH AMCCOLMALIY BeIljeCTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pPacCMaTpPUBAIOTCS HAa OCHOBE SMIMPUYECKM TIOJMYYEHHBIX M OCMBICJIEHHBIX (DAaKTOB, pa3BUBAIOTCS
TIOCJIeZI0BaTeIbHO OT OAHOTO YPOBHS K [PYrOMYy, BBINOJHSS QYHKIMM 0OBSICHEHUS] U TIPOTHO3UPOBAHUsI CBOWCTB, CTPOEHUSI M BO3MOXKHOCTEH
MPaKTHYEeCKOT0 PUMEHEHHS ¥ TI0JTyUeHHs U3yUaeMbIX BEIeCTB.

OcBoeHMe MporpamMMbl 110 XMMHHU CrIOCOOCTBYeT (JOPMHMPOBAHUIO IPE/CTABIEHUS] O XUMHUUECKOH COCTaBJISIOIIeH HayyHOH KapTHHBI
MHpa B JIOTHKE €€ CUCTEMHON NpHUPO/bI, LIeHHOCTHOTO OTHOLIEHWS K HayyHOMY 3HAHMIO U MeTOJaM IO3HaHUs B Hayke. VI3yueHue XUMHUH
MPOUCXOJUT C MPUBJIEYEHNEM 3HAHUH U3 paHee U3yUeHHbIX yueOHbIX TpeAMeToB: « OKpYKaroIiuid Mup», «buomnorusi. 5-7 Kaacce» 1 «Pr3MKa.
7 Kracc».

Tpy U3yueHUM XMMHH MPOUCXOAUT (HOpPMHpPOBaHHe 3HAaHMH OCHOB XMMHUYECKOH HayKW Kak 00J1aCTH COBPEMEHHOrO eCTeCTBO3HaHHs,
MPaKTHYeCKOW [eATeNbHOCT YeloBeKa M KaK OJHOr0 K3 KOMIIOHEHTOB MHPOBOH Ky/IbTypbl. 3ajaua y4eOHOro mMpeJMeTa COCTOMT B
(hopMHpOBaHUM CHCTEMbl XMMWUYECKHX 3HAaHWM — BaKHEWIIMX (akTOB, NMOHATHM, 3aKOHOB M TEOPETUYECKUX II0JIOKEHWH, [JOCTYIHBIX
00006111eHNIT MUPOBO33pEHUYECKOr0 XapakTepa, s3blka HAayKd, B IPHOOLIEHWM K HAyyHbIM MeTOJaM MO3HaHWS NPU M3y4yeHHWH BellecTB U
XMMWUECKUX peaklui, B (OpMHPOBaHWM U pa3BUTHUM TO3HABATeNbHBIX YMEHHH M WX TPUMEHeHHWH B y4yeOHO-TIO3HaBaTenbHOW ¥ yueOHO-
HCCIe/IOBATebCKOU [1eATeNbHOCTH, OCBOEHHUH TIPaBH/I 6e30macHOro oOpalijeHu s C BelL|eCTBAMH B TOBCEAHEBHOM >KU3HH.

Tpy U3yyeHUM XUMUM Ha yPOBHE OCHOBHOTO 0011jero 06pa3oBaHust BOXKHOe 3HaueHHe IpHobpesy Takue e/, Kak:

- (bopMHpOBaHKME HHTE/IEKTYa/JbHO Da3BUTOW JIMUHOCTH, TOTOBOM K CamM006pa30BaHHIO, COTPYJHHUECTBY, CaMOCTOSTETLHOMY
MIPUHSTHIO PeLIeHuH, ClIOCOOHOM a/JanTHPOBAThCs K OBICTPO MEHSIFOILIMMCS YCJIOBUSIM >KH3HH;

- HarpaB/IeHHOCTb 00y4YeHHs] Ha CHCTeMaTHuyecKoe NMpHoOLeHre 00yUaroIUXCsl K CaMOCTOSITE/IbHOM MO3HaBaTebHOW /1esTeNlbHOCTH,
Hay4YHBIM MeTO/|aM M03HaHus, (OPMHUPYIOLIMM MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMMUH;

- obecrnieueHre yC/IOBUH, CMOCOOGCTBYIOIMX MPUOOPETEHUIO OOYUAOIIMMKCS OMbITa Pa3HOOOPA3HOU [esTebHOCTH, TO3HAHWS U
CaMOII03HaHWs1, K/IOUEeBbIX HAaBBIKOB (K/TI0UEBBIX KOMITETEHIHIA), UMEIOIMX YHUBEpPCaTbHOE 3HAYEeHHE /715l Pa3/IMUHbIX BUZOB JleSTe/IbHOCTH;



- ¢(opmupoBaHre o61iiell (GyHKIMOHAILHOM M eCTeCTBEHHO-HAay4YHOM IPaMOTHOCTH, B TOM YHC/Ie YMeHHH OOBSCHATb M OLieHMBaTh
sSIBJIEHUs OKDPY)KalOLer0 MHpa, MCIIO/b3ysl 3HAaHWS U OIBIT, MOJy4YeHHble NMPY M3YyUeHWH XUMUH, TNPUMEHSATb MX TNPH pelleHud npobieM B
TI0BCeJHEBHOM JKHU3HU ¥ TPYZOBOH ZesITeTbHOCTH;

- ¢opmupoBaHKMe y 00yYaroUMXCs I'yMaHHCTHUECKUX OTHOLUEeHWH, NMOHHMMaHUs LIeHHOCTH XMMMYeCKWX 3HaHWH [Jis BbIpabOTKU
3KOJIOTHUYECKU 1ie/1ecoo0pa3sHOro IoBeZieHUst B ObITY U TPY/OBOM [leSTe/IbHOCTH B IIe/ISIX COXPaHEHUs CBOEr0 3/l0POBbsS U OKpY’KarolLen
TIPUPOZAHON CpeJibl;

- pa3BUTHe MOTHMBAallUM K 00y4eHHI0, CrlIocOOHOCTEH K CaMOKOHTPOJIFO M CAaMOBOCITUTAHHIO Ha OCHOBE YCBOEHMs 00lljeuesoBeuecKux
LIeHHOCTeH, TOTOBHOCTH K 0CO3HAHHOMY BBIOOPY MPOQU/IS U HAMPaB/IeHHOCTH JAa/bHelIero 00yueHusl.

OG6111ee YMC/I0 YacoB, OTBEJEHHBIX 151 U3yUeHHs XMMHUHU Ha YPOBHe OCHOBHOT'O 0011iero o6pasoBanusi,— 66 yacos (2 yaca B Hefie/1i0), B 9
KJacce.



COJEPXAHUE OBYYEHMSA

9 KJIACC

BeiecTBo 1 XMMHYecKasi peaKI{ust

ITepuognueckuii 3akoH. Ilepuoguyeckas cucreMa xumuueckux sinemeHToB JI. . Mengeneesa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTHU B
V3MEeHeHUM CBOMCTB XMMHUECKHX 3/1eMEHTOB IepPBbIX TPEX MepHOMOB, Kaaus, KalabLUsg U WX COeJUHEHUI B COOTBETCTBUM C IOJIOKEHHEeM
3/1eMeHTOB B [Tepriouueckoii cucTeMe U CTpOeHHEM MX aTOMOB.

CrpoeHrie BelljecTBAa: BH/bl XUMHYECKOM CBsi3U. THIBI KPHUCTa/UIMUECKHUX DEIIETOK, 3aBUCHMOCTb CBOMCTB BeIljeCTBAa OT THIMA
KPHCTA//IMIeCKOH PeIIETKY U BUjd XUMUYeCKOH CBSI3U.

Knaccudukanys 1 HoMeHK/IaTypa HeOpraHMUeCcKuX BellecTB. XMMHUYeCKHe CBOMCTBA BelljeCTB, OTHOCSIIMXCS K pa3/M4YHbIM Kjlaccam
HeopraHU4YecKUx coeflUHeHUH, TeHeTHYecKast CBsI3b HeOPraHUUeCKHX BelllecTB.

Krnaccudukarnysi XMMUYeCKUX peakLyi 10 pa3/NuyHbIM IpH3HaKaM (M0 YWC/Iy W COCTAaBY YUYacTBYIOIMX B PeaklMy BeIecTB, IO
TeruioBoMy 3¢deKTy, 10 U3MeHeHHUIO CTeTleHell OKHC/IeHHs] XMMUYeCKUX 3/1eMEHTOB, 10 00paTUMOCTH, M0 YYacTHUIO KaTanu3aropa). DK30- U
SHJI0TePMUUeCKHe pPeaKL{ii, TepMOXUMUUECKHe ypaBHEHUsI.

ToHsATHE O CKOPOCTH XUMHUeCKOH peakiyu. [ToHsATHe 06 06paTUMBIX U HEOOPATUMBIX XMMUUYECKUX peakLusx. [IOHSITHe 0 rOMOreHHBIX
Y TeTeporeHHbIX peakuusx. [ToHsaTHe o Karaymmse. IIoHSATHE O XUMHUECKOM paBHOBecHMH. DakTOpHI, BIMSIOI{He Ha CKOPOCTbH XUMHUECKOU
peakiiu 1 M0JI0KeHHe XHUMHYeCKOro paBHOBECHsL.

OKHC/IMTeNbHO-BOCCTaHOBUTE/IbHBIE PEAKLMK, 3JIEKTPOHHBIN 0alaHC OKHC/IMTE/bHO-BOCCTAHOBUTENBHOW peakiud. CocTaBrieHue
YPaBHEHU OKUC/IUTE/IbHO-BOCCTAHOBUTE/ILHBIX Peakliil C MCI0/Ib30BaHHeM MeTo/ja 371eKTPOHHOr0 OastaHca.

Teopus 3nMeKTpOMUTHYECKOH AUCCOLMaLMU. D/IeKTPOIUThI U He3MeKTPOnuThl. KaTHoHbI, aHHOHBL. MexaHu3M JUCCOLMaLU BellecTB C
Pa3NUYHBIMU BH/IaMU XUMUUeCKO# cBsi3u. CrerneHb Auccoryanyi. CuibHbIe U crabble 371eKTPOJIUTHI.

Peak1ui MOHHOrO OOMeHa. Y C/I0BUs TIPOTeKaHHs1 peakLiii HOHHOro o6MeHa, TOo/IHbIe W COKpAll|éHHbIe HOHHbIE YDAaBHEHHs PeaKLUil.
CBo¥iCTBa KHCJIOT, OCHOBAaHUM U COJiell B CBeTe TpeZCTaBlIeHUH 00 3/IeKTpPOJMTHUYeCKOH Auccorpanyi. KauecTBeHHble peaklIMH Ha HOHBL.
[TonsTHe 0 THApPO/H3e COelt.

Xumuueckuil 5KcnepumeHm:

O3HAKOMJIEHHE C MOJEe/sMU KPUCTa//IMUeCKUX DeLIéTOK HeopraHMueCcKUX BelleCTB — MeTa/uIoB U HeMeTa/ioB (rpadura u anmasa),
CJIOXKHBIX BellleCTB (X/I0pHJa HaTpHUsl), UCCIe[OBaHUe 3aBUCMMOCTH CKOPOCTH XMMHMUeCKON peakLMM OT BO3ZeHCTBUS pa3/MUHBIX (PaKTODOB,
HCCrefloBaHYe 3/1eKTPOIIPOBOJHOCTH PaCTBOPOB Bell|eCTB, Npoliecca AUCCOLMALIMY KUCIIOT, Ileoueil U cosield (BO3MOKHO UCIIO/Ib30BaHNe BUEO0
MaTepuasoB), MPOBe/ieHNe OMbITOB, WITIOCTPUPYIOLIMX TPU3HAKHM MPOTEKaHUs peaklyii HOHHOTO obMeHa (0Opa30oBaHHe 0CajKa, BbIJeeHHe
rasa, obpasoBaHue BO/Ibl), OIBITOB, WUTFOCTPUPYIOLMX IIPUMePbl OKUC/IUTETbHO-BOCCTAaHOBUTE/IBHBIX peakliiii (ropeHue, peakiiy pPas/ioyKeHus],
COoe/IHeHNsT), pacrio3HaBaHHe HeOpraHW4YeCkKHX BelljeCTB C TOMOILbI0 KaUeCTBEeHHBIX pPeaKL[i Ha MOHBI, pellleHre SKCIlepUMeHTalbHBIX 3a/au.

HemeTas1bl 1 HX COe{UHEHUSA

OO611ast xapakTepyCTHKa ranoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHble CTelleHH OKucjaeHus. CTpoeHue U (u3HUecKue
CBOICTBAa TPOCTBIX BeleCTB — rajJoreHOB. XWUMHYeCKHe CBOIMCTBAa Ha IpUMepe Xjopa (B3auMOJeWCTBHMe C MeTa/ulaMd, HeMeTa/jlaMy,
mjenouamu). XsopoBogopos. CossiHasi KUC/IO0Ta, XMMHAYecKue CBOMCTBA, IMosyuyeHHe, TpuMeHeHHe. [leficTBHe x/opa M X/J0pOBOJOpOJA Ha
OpraHu3M desioBeKa. BaskHeliie Xi0pyuzibl ¥ UX HaXOJK/eHHUe B IIPHUPOJe.

OO611as xapakTepyucTHKa 37eMeHToB VIA-rpymmel. OcoOeHHOCTH CTPOEHMsI aTOMOB, XapaKTepHble CTeleHW OKHUcieHHs. CTpoeHue U
¢usnyecKe CBOMCTBa MPOCTHIX BeLIECTB — KUCJI0PO/A 1 Cepbl. AJUIOTPOITHbIe MOAN(UKALIMK KUCI0pPOAa U cepbl. XUMUUECKHe CBOWCTBA CepBI.
CepoBoJiopof, CTpoeHMe, (HU3UUeCKHe U XHUMHUecKre CBoicTBa. OKCHIBI Cepbl Kak ITpefiCTaBUTeNN KHUCJIOTHBIX OKCHIOB. CepHasi KHUCJIOTa,
¢u3ryecKre ¥ XUMHUeCcKHe CBOMcTBa (00mmye Kak IpejCcTaBHUTess Kjacca KUCIOT U crienddudeckrie). XUMHUYeCKHe DeakldH, JIeKale B
OCHOBE NPOMBILIZIEHHOTO Criocoba MoJtyueHust CepHOH KMC/IOThL. [IprMeHeHe cepHON KUCI0ThI. CoMy CepHOI KUC/IOTBI, KaueCTBEHHAs peakLyist
Ha cyibaT-uoH. HaxoxaeHue cepbl U eé coefiMHeHMi B MpHpofie. XHUMUUECKOe 3arpsi3HeHHe OKpYsKalollled cpefibl COeflMHEHUSIMU Cepbl
(KUCTIOTHBIe IOXK[Y, 3arpsi3HEHe BO3/[yXa ¥ BOJOEMOB), CIIOCOOLI ero Ipe/joTBPalLjeH L.

OO6wiast xapakTepucTHKa 371eMeHTOB VA-rpymmbl. OcoOeHHOCTM CTPOEHMsl aTOMOB, XapaKTepHble CTelleHW OKUC/IeHHs. A30T,
pacrpocTpaHeHUe B NIpUpojie, hU3NUecKre U XMMHUecKue cBoiicTBa. KpyroBopot a3ora B npupojie. AMMHUAK, ero (pusuueckrie U XuMuveckue
CBOICTBa, MoJIyyeHre 1 npuMeHeHne. Co/ aMMOHWMS, UX (DU3MUeCcKre U XMMHUeCcKHe CBOMCTBA, IprMeHeHre. KauecTBeHHast peaki{ysi Ha HOHBI
aMMOHMsL. A30THasi KHC/IOTa, eé TosydeHHWe, (GHU3MUYeCKHMe M XUMUYecKWe CBOWcTBa (00IjMe Kak TIpeJcTaBUTeIs Kiacca KUC/IOT U
crietuduueckue). Vicrions3oBaHue HUTPATOB U COJiell aMMOHHUS B KaueCTBe MUHePa/IbHBIX YA00peHHil. XUMUUecKoe 3arpsisHeHHe OKpy)Karoleit
cpefibl CoeJHEHUSIMU a30Ta (KUC/IOTHBIe JOXKAM, 3arpsisHeHNe BO3/yXa, IT0UYBbI U BoJ0éMOB). Pocdop, atoTponHele Mogudrkanyu ocdopa,
¢m3nyecke 1 xuMudeckre cBoiictBa. Okcup ¢docdopa (V) u ¢docdopHas Kucnora, ¢U3MUeCcKHe M XMMUYeCKHe CBOWMCTBA, TMOITyuYeHHe.
Vcriosib3oBaHue (ocdaToB B KaUeCTBe MUHEPa/IbHBIX y00peHuH.

O61jasi xapakTepucTuka 37eMeHToB IVA-rpymmbl. OcOGEHHOCTH CTPOEHHs] aTOMOB, XapaKTepHbIe CTEeMeHW OKUC/IEHWs. YTIepof,
aJUIOTPOMNHbIe MOJU(MUKALMH, PaclpoCTpaHeHHe B TNpHpoje, (H3nueckre W XUMHYecKde CBoicTBa. Azcopbims. KpyroBopor yriepopa B
npupoge. OKcuibl yrziepoza, UX (U3MUYecKHe M XHUMHUECKHe CBOWCTBA, /IeMCTBHMe HA >KMBble OPraHMU3Mbl, TOJIyuYeHHe U TIpPUMEHEeHHe.
DKosiornueckre npo6seMbl, CBsi3aHHbIe C OKcuzoMm yriepoga (IV), rumoresa robanbHOrO MOTEIVIEHWs K/MMara, MApHUKOBBIA 3(deKT.
YronbHast KUC/IOTa U eé CoMu, UX (HU3nuecKre U XMMHYeCcKre CBOWCTBA, MoJTyyeHre U npuMeHeHHe. KauecTBeHHas peakijisi Ha KapOOHAT-HOHBI.
Vcnonb3oBaHre KapboHATOB B OBITY, MeIULIMHE, TPOMBILIEHHOCTH U CEJIbCKOM XO3SICTBE.

ITepBOHaya/nbHBIE MOHATHSI 06 OpraHMUYeCKMX BellecTBaX Kak O COeJMHEHHsX yriaepofa (MeTaH, 3TaH, STWJeEH, alleTWIeH, 3TaHOJ,
[JIULIEPUH, YKCYCHasi KucsioTa). [Ipupo/iHbie HCTOUHUKHM YT/IEBOJOPO/IOB (yroJib, PUPOHBIHN ra3, HedTh), MPOAYKThI UX rnepepaboTku (beH3uH),
UX posib B OBITY M TPOMBILUIEHHOCTH. [IOHSITHE O GUOJIOTMYECKH BaXKHBIX BeI[eCTBaX: )KMpax, OefKax, yriieBoJax — W WX POJIM B XKHU3HU
yesioBeKa. MartepuasnpHOe eJUHCTBO OPraHUUeCKHX U HeOpraHW4ecKux CoeJMHeHUM.

KpemHuii, ero ¢usnueckue W XMMHYECKHe CBOICTBA, NoJyueHHWe U rnpuMeHeHue. CoejuHeHMsl KpeMHus B npupoge. OOiue
nipescraBieHust 06 okcuge kpemuus (IV) U KpeMHHeBO# Kuciote. CHUIMKATEI, KX UCIIOIb30BaHUEe B OBITY, B MPOMBILUIEHHOCTH. BakHele
CTpOUTe/IbHble MaTepuasbl: KepamMHKa, CTeK/IO, LieMeHT, 0eToH, »ene3o00eToH. IIpoGsiembl 6e30macHOr0 MCHO/Bb30BAaHUS CTPOUTE/BHBIX
MaTepuasoB B TIOBCeAHEBHOMN KU3HU.



Xumuueckuil 5KcnepumeHm:

M3yueHHe 00paslioB HEOPraHUYECKUX BEILeCTB, CBOMCTB COJITHON KHC/IOTBI, MPOBeJ€HNe KaueCTBEHHBIX DeakLWi Ha XJIOPH/-HOHBI U
HabJroZleHre NPU3HAKOB X NPOTEKaHMs, OIIbIThI, OTPaKaroljie (hU3nuecKre U XMMHUUEeCKHe CBOWCTBA ralioreHoB U MX CoejMHeHHH (BO3MOXKHO
WCIIO/Ib30BaHUE BHZEOMAaTepuasoB), O3HaKOM/IeHHe ¢ ofpasiamu X/10puzoB (TajoreHWZOB), O3HaKOM/IeHHMe C o0Opasnamu cepel U eé
coelMHEeHUsIMH  (BO3MOXKHO  KCIIO/Ib30BAaHHE —BH/leOMaTepvanoB), Hab/lofieHHe Tmiporjecca OOyr/IMBaHUsl —caxapa TOf — JeHCTBUeM
KOHIIEHTPHPOBAHHOI CePHOM KUCJIOThI, M3yUeHHe XMMUYECKUX CBOWCTB pa30aB/ieHHON CepHOM KMC/IOTbI, MPOBeJieHHe KaueCTBEHHOW peakLiuu
Ha cy/ab(har-uoH U Hab/oJeHye TpU3HaKa eé MpOTeKaHWs, 03HAaKOMJIeHHe C (M3MUeCKMMM CBOIMCTBaMHM a30Ta, ¢ocdopa U UX coevHEeHHH
(BO3MOXKHO HCII0/Ib30BAHKE BHEOMaTepUaioB), obpasijaMu a3oTHbIX U (HochOpHBIX yA00peHui, moayuenre, cobupaHue, pacrio3HaBaHHe U
V3yueHHe CBOICTB aMMMaka, ITpOBeZieHMe KaueCTBeHHBIX PeakLMi Ha MOH aMMOHHS U (ocdar-voH W U3yuyeHHe MPU3HAKOB UX IPOTeKaHUs,
B3aUMO/IeiCTBMe KOHLIEHTPMPOBAHHOM a30THOM KHC/IOThl C Me[bl0 (BO3MOXKHO HCIOb30BaHMe BHJeOMaTepuasioB), H3ydyeHHe Mojesieid
KPHCTa/UIMYECKUX PELIETOK anMasa, rpadura, GysiepeHa, 03HAKOMJIEHHE C TIPOLIECCOM afCcOpOLM PaCTBOPEHHBIX BeIL|eCTB aKTHBHPOBaHHBIM
yIIéM W yCTPOMCTBOM IIPOTHBOTasa, IIOJy4yeHWe, coOWpaHHe, paclio3HaBaHWe U W3yueHHe CBOMCTB YIJIEKWC/IOrO ra3a, IpOBeZeHHe
KauecTBEeHHbIX PeakKIMii Ha KapOOHAaT M CHU/IMKAT-MOHBI U M3yueHHe NMPHU3HAKOB MX IIPOTEKaHWUs, 03HAKOMJIEHHE C MPOAYKIMEH CH/IMKaTHOM
TIPOMBIIIZIEHHOCTH, pellleHNe SKCIepUMeHTalbHbIX 3a/lau 110 TeMe «BakHelIlre HeMeTasl/Ibl U UX COeAVHEHUsD».

MeTaslIbl M MX COeMHEHUS

OO6mjast XapaKTeprCTUKa XUMUYeCKHUX 3JIEMEeHTOB — MEeTalJIoB Ha OCHOBAaHWHM MX TOJIOXKeHUs B [Tepriofjiiueckoii cucTeMe XMMHUYeCKUX
sneMeHToB [I. VI. MeHfeneeBa U cTpoeHust arToMoB. CTpoeHUe MeTaslIoB. MeTasinueckasi CBsi3b U MeTa/nuecKas KpUCTannyeckas periéTka.
D/IeKTPOXUMUUECKHUH PsiJi HanpsDKeHUH MeTaioB. Pu3nuecKre U XUMUUecKre CBOMCTBAa MeTannoB. OOIiue CriocoObl OMyueHHs MeTaslioB.
[ToHsITHE O KOPPO3MH METAJIJIOB, OCHOBHBIE CIOCOOBI 3alUThI MX OT Koppo3ud. CrulaBel (CTajb, YyryH, AIHOPaJFOMHHHN, OpOH3a) W UX
TIpYMeHeHe B ObITY ¥ IPOMBILITIEHHOCTH.

ITenounble MeTambl: mosiokeHue B Ilepuoznueckoil crucreMe XUMHUecKux 37eMeHTOB []. M. MeHpeneeBa, CTpoeHHe KX aTOMOB,
HaxoXJeHHe B rpupofie. Pusnueckre W XMMHUUeCKHe CBOMCTBAa (Ha mpuMepe HaTpusi U Kamusy). OKCUABI U THAPOKCH/BI HATPUS M Kajusl.
TIprMeHeHMe 1{eJIOUHBIX METalI0B U UX COeJJTHeHUH.

[TenouHO3eMe/bHBIE MeTasl/Ibl MarHUM U Ka/bL{UH: 1010KeHHe B [leproanyeckoii cucTeMe XUMUYeCKUX 3/1eMeHToB [I. 1. MeHfeneeBa,
CTPOeHHe UX aTOMOB, HaxO)K[eHHe B rpupoje. ®usnueckue U XMMUUeCKre CBOMCTBA MarHWsl M Kaiblys. BakHelle coefuHeHNs Ka/bLyis
(oKkcuz, TUAPOKCH, CON). JKECTKOCTD BOAIBI U CIIOCOOEI €€ yCTpaHeHusI.

AnromuHuii: nonokeHue B Ileprofguueckoli cucteMe XUMHUeckKux 37eMeHToB [l. M. MeHferneeBa, cTpoeHHe aTOMa, HaxoXk/eHUe B
nipupoge. dusnveckre U XMMUUeCKre CBOMCTBA aMtoMUHUS. AM(pOTepHble CBOMCTBA OKCHAA U THAPOKCH/IA aTIOMUHUSL.

JKene3o: mosokenve B Ileprofnuueckol cHCTeMe XUMHUeCKMX 3jeMmeHTOB [l. V. MeHpeneeBa, CTpOeHHe aTOMa, HaXOXKIeHHe B
nipupofie. dusnueckre U XUMHUYeCKHe CBOMCTBA kese3a. OKcHfbI, THAPOKcUAbl U comn xene3a (II) u xenesa (III), ux cocras, cBoiicTBa U
TIojTyueHue.

Xumuueckuil 5KcnepumeHm:

03HaKOMJIeHHe C oOpaslamMM MeTa/yIoB M CIUIAaBOB, HUX (M3MUECKUMH CBOMCTBaMM, M3ydyeHHWe pe3y/IbTaTOB KOPPO3WH MeTasljIoB
(BO3MO)KHO HCII0/Ib30BaHKE BH/leOMaTepHasoB), 0CoOeHHOCTell B3auMO/IeHCTBHS OKCH/IA KasIbLUsl M HAaTPHs C BOZIOM (BO3MOYKHO HCIIO/Ib30BaHKe
BUJIeOMaTepHaloB), HCC/IeIOBaHHEe CBOMCTB >KECTKOW BOJBI, IIpOIjecca TOPeHUsl >Kele3a B KUC/IOpoZe (BO3MOXKHO UCIIO/Ib30BaHHE
BH7IeOMaTepHasoB), MPU3HAKOB NPOTeKaH!sI KaueCTBeHHBIX peaKIiii Ha MOHBI: MarHusl, KaabLisl, aTFOMUHUS, IIFHKa, >keste3a (II) u xxemne3sa (II1),
meau (II), HabmofieHMe M OMuMcaHMe IPOLIECCOB OKpALIMBAHMS IUIAMEHW MOHAMM HATpUsl, Kalusg U Kalblus (BO3MOXKHO MCIIO/b30BaHUE
BH/leOMaTepHasoB), UcciefioBaHUe aM(pOTepHbIX CBOWCTB TM/POKCH/A allOMUHUS U THAPOKCHAA LMHKA, pellleHre 5KCllepUMeHTalbHBIX 3ajau
110 TeMe «BakHeli1IIiie MeTa/IbI ¥ X COeVHEHUS».

XHMMHA U OKpYyXXamLias cpeja

BeljecTBa ¥ Marepuasbl B MOBCEJHEBHOM >KM3HM uenoBeKa. be3oracHoe MCIIO/b30BaHME BEIECTB M XMMUYECKUX DEaKLMi B ObITY.
TepBast TOMOLIb TIPY XUMUYECKUX 0)KOTaX U OTPaB/IeHUsIX.

XuMHuecKoe 3arpsi3HeHHe OKpyJKalollei cpefpl (TpefenbHast JOMyCTUMasi KOHIeHTpanys Belects, gamee — IIJIK). Ponp xumun B
pelleHNH SK0JIOTHUeCcKUX NpobiieM.

Xumuueckuti 3KcnepumeHm:

M3yueHHe 06pa3sLioB MaTepHasoB (CTEK/I0, CIUIaBbl METAJIIOB, TTOJIMMEPHbIE MaTepyaJIbl).

MescnpedomemHble cessu

Peanu3anysi MeXINpeAMeTHBIX CBsi3eld IPU H3y4eHMM XMMHM B 9 Kjacce OCYLECTB/ISIETCS uepe3 KCIO/b30BaHHE Kak OOLIMX
eCTeCTBeHHO-HayUHbIX ITOHSITHH, TaK U TIOHSATUH, SB/ISIOLUXCS CHCTeMHBIMU Ji7Is1 OT/{e/IbHBIX IIPe/JMEeTOB eCTeCTBeHHO-HayYHOr0 LIMK/Ia.

OObmue ecTecTBeHHO-HAayUHbIe ITOHSTHS: HayYHbIA (pakT, TUMOTe3a, 3aKOH, TEOpPHs, aHa/IN3, CUHTe3, K/IacCU(UKays, TepHOAUIHOCTS,
HabJ/roZieHre, SKCIIepUMeHT, MO/le/IMPOBaHue, U3MepeHNe, MOJiellb, SIB/IEHHE, TapHUKOBbIH 3((eKT, TeXHONOTHs, MaTepHalbl.

@usuka: MaTepusi, aToM, 3JIeKTPOH, TMPOTOH, HEUTPOH, MOH, HYK/WA, U30TOMbI, PaAH0aKTUBHOCTb, MOJIEKYJ/Ia, 3JIeKTPUUecKUil 3apsf,
TIPOBOJJHUKH, TIOJyIIPOBOJHUKH, [WIJIEKTPUKH, (OTO3T€MEHT, BeIl|eCTBO, Telo, OOBEM, arperaTHoe COCTOSIHME BeljecTBa, ra3, pacTBOp,
PacTBOPUMOCTb, KPUCTa/UIMYeCKasi PelIéTKa, CIUVIaBbl, U3HUecKre BeTUUMHBI, eJNHULIbl W3MepPeHHs, KOCMUYeCKOoe MPOCTPaHCTBO, TI/IaHeThI,
3Bé31b1, CosHLIe.

Buosorust: doTocuHTe3, AbixaHue, 6rocdepa, 3KOCKCTEMa, MUHepaslbHble YA00peHy s, MUKPO3/IeMeHTbI, MaKPO3/IeMEeHThI, IIUTaTe/IbHbIe
BelllecTBa.

T'eorpadus: aTMocdepa, ruapocdepa, MUHepabl, TOPHbIe TOPO/ABI, 110/1e3Hble UCKOMaeMble, TOIIMBO, BOAHbIE PeCYpChI.



IVTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUWSA ITPOI'PAMMBI 10 XMMHWM HA YPOBHE OCHOBHOI'O OBHIET'O
OBPA30BAHUA

JINYHOCTHBIE PE3YJ/IbTATHI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHHS MIPOrPaMMbl OCHOBHOTO 0011jero 06pa3oBaHusl JOCTUIAKOTCS B X0/ 00yueHHss XMMUU B €JUHCTBE
yueOHOI 1 BoCIIUTaTe/IbHON AesITe/IbHOCTH B COOTBETCTBUHU C TPAJULIMOHHBIMU POCCUMCKMMM COLIMOKY/IbTYPHBIMHU U Iy XOBHO-HPaBCTBEHHBIMU
LIeHHOCTSIMH, TIPUHATHLIMU B OOILjeCTBe MpaBW/IaMd M HOPMaMH IOBeJleHHs M CIOCOOGCTBYIOT NpOLIeCCaM CaMOINO3HAHMs, CaMOPasBHUTHS U
COL{MIA/IM3aLMH 00YJaIOIUXCSL.

JINUHOCTHBIE pe3y/bTaThl OTPa)KaloT FOTOBHOCTb 00YUAIOIMXCSl pYKOBO/CTBOBATHCSI CUCTEMOM MO3UTHBHBIX 1LIEHHOCTHBIX OpPHUEHTalnH
Y paclIvpeHHe OMbITa JesTeNbHOCTH Ha e€é OCHOBe, B TOM YMCJ/Ie B YaCTH:

1) NaTPMOTHYECKOr0 BOCIIUTAHMS:

L[eHHOCTHOTO OTHOIIIEHHSI K OTeUeCTBEHHOMY Ky/IbTYPHOMY, HCTOPUYeCKOMY U HAayyHOMY HAcC/lIe[ui0, TOHWMAHHS 3HaueHHs
XMMWYEeCKON HayKd B JKM3HHM COBPEMEHHOro oO0lecTBa, CroCOOHOCTH BaJieTh AOCTOBEPHOW MH(opMalieil 0 mepesoBbIX JOCTIKEHUSX U
OTKPBITUSIX MUPOBOM U OTeYeCTBEHHOW XMMUH, 3aMHTePeCOBAHHOCTH B HAYYHBIX 3HaHUsIX 00 yCTpoiicTBe Mupa U ob11jecTBa;

2) rpaXX/JaHCKOro BOCIUTaHHUA:

TIpe/ICTaB/IeHUs O COLMa/IbHBIX HOPMax U TpaBH/IaX MeXX/IMYHOCTHBIX OTHOLIEHWH B KOJ/UIEKTHBE, KOMMYHHKaTUBHOIN KOMITETEHTHOCTH
B 0011[eCTBEHHO IM0JIe3HOH, yue6HOKCC/IeJOBaTeIbCKOM, TBOPUECKOU U JPYTHUX BU/IAX AesITebHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOI COBMeCTHOM
[leATeIbHOCTY TIPH BBITIOJIHEHWH yueOHBIX, TI03HABaTe/IbHBIX 3a/jau, BHIOJHEHWH XMMUYECKHUX KCIIEPUMEHTOB, CO3/IaHUM yueOHBIX MPOEKTOB,
CTpPeMJ/IeHHs] K B3aMMOIOHMMAHHIO U B3aWMOIIOMOLIA B TpOLiecce 3TOH y4ueOHOM [eATeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE TMOBEJEHHE U
TIOCTYNKM CBOMX TOBApHILeii C MO3ULIMM HPAaBCTBEHHBIX M TIPABOBBIX HOPM C YYETOM OCO3HAHWsI NOC/IE[,CTBU TTOCTYIIKOB;

3) leHHOCTH HAYYHOr'0 NMO3HAHUA:

MHPOBO33peHYeCKHe TIpeiCTaB/IeHHs O BellleCTBe M XMMHUeCKOW peakliH, COOTBETCTBYIOIIHEe COBPEMEHHOMY YPOBHIO Pa3BHUTHS HayKH
Y COCTaB/ISIOIMe OCHOBY JyIsi NOHMMaHHUs CYLJHOCTH HayuyHOW KapTMHBI MMpa, NpeJcTaB/ieHUs 00 OCHOBHBIX 3aKOHOMEDHOCTSIX DPa3BUTHUS
TIPUPO/ibI, B3aUMOCBSI35X UesloBeKa C IPUPO/HOM CPeJioi, O PO XMMHUM B MO3HAaHWM 3TUX 3aKOHOMePHOCTeH;

M03HaBaTe/bHbIe MOTHBBI, HallpaB/jeHHble Ha TMOJIyueHHe HOBBIX 3HAHWMH MO XUMHHM, HeoOXoAumble [Jis 0ObsCHeHUs HabJIH0aeMbIX
TIPOLIeCCOB U SIB/IEHWH, I103HaBaTeIbHOH, NHPOPMALMOHHON M UMTaTeNbCKON KY/bTYphl, B TOM UYHC/e HaBBIKOB CAMOCTOSITEIBHON PaboThI C
yueOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTyPOH, JOCTYIHBIMU TEXHUUECKMMHU CPe/ICTBaMK MH(OPMALIMOHHBIX TEXHOJIOTHA;

vHTepeC K O0OyuyeHWi0 U T[03HAHWIO, JH0003HATENLHOCTh, TOTOBHOCTH U CIMOCOOHOCTH K CaMo06pa3oBaHHIO, TMPOEKTHOM U
WCCIe/I0BATebCKOW [IeATeNbHOCTH, K 0CO3HAHHOMY BbIOOPY HAIPABIEHHOCTH ¥ YPOBHSI 00yUeHHs B anbHeHIIeM;

4) popMupoBaHus Ky/IbTYPbI 30POBbS:

OCO3HaHHe LIeHHOCTH )XM3HH, OTBETCTBEHHOIO OTHOLIEHUs K CBOEMY 3/J0pPOBbH), YCTAHOBKM Ha 370pOBbIH 00pa3 )KHU3HH, OCO3HaHHe
MOC/IEACTBUI 1 HENpUsTHEe BpPeJHBbIX NPUBBIYEK (yrmoTpebsieHHs anKorosis, HADKOTHKOB, KYPEeHHsI), HeoOXOJAUMOCTH COO/IIO/IeHuUs TpaBui
6e3onacHoCTH NpH 0OpalljeHNH ¢ XUMUUECKHMHU BellleCTBaMH B OBbITY U PeaslbHOM JKU3HH;

5) TPYAOBOr0 BOCIIUTAHHUS:

WHTEpeC K MpaKTUUeCcKOMy H3yueHHI0 mpodeccuii W TpyZAa paslMuHOrO pOJa, YBa)KEHHe K TPYyAy M pe3y/ibTaTaM TpPYZJOBOU
JlesiTe/IBHOCTH, B TOM UMC/Ie Ha OCHOBe INPHUMEeHeHHs IpeJMeTHLIX 3HaHWH I0 XWMHH, OCO3HAHHBIM BLIOOD WHVMBH/yalnbHOM TpaeKTOpPHH
NIPOZO/DKeHNsT 00pa3oBaHMsl C YUYETOM JIMUHOCTHBIX MHTEPECOB M CHOCOOHOCTHM K XMMHH, OOIIECTBEHHBIX WHTEPECOB U IOTpeOHOCTeEH,
YCIIEIIHOW MPOQeCCHOHATBHOMN eaTeIbHOCTYA U PAa3BUTHsI HEOOXOJUMbIX YMEHHI, TOTOBHOCTD a[JalITUPOBATHLCS B MPO(ECCHOHAIBLHOM cpefie;

6) 3K0/10rH4ecKoro BOCIIUTAHHUSA:

5KOJIOTHUYeCKU IlesilecooOpa3Hoe OTHOLIEHHe K INPUpOJie KaK MCTOYHMKY JKU3HM Ha 3eM/le, OCHOBe e€ CYIeCTBOBaHUs, IOHHMaHUe
LIeHHOCTH 3710poBOro M Ge3omacHoro obpasa >KU3HH, OTBETCTBEHHOE OTHOILEHHEe K COOCTBEHHOMY (PU3MUECKOMY U MCHXHUUECKOMY 370pPOBBIO,
0CO3HaHHe L|eHHOCTH COOJII0fIeHusI TIpaBuy1 6e30MacHOro MoBe/IeH!s TIPU paboTe C BeLlieCTBaMH, a TAK)XKe B CUTYaLUsIX, YTPOXKAIOIMX 340POBbLIO
U JKU3HU JI0Jiel;

CrocoOHOCTH NPUMEHSTh 3HAHUS, MOJyyaeMble MPU M3yYeHWH XUMUH, /sl PelleHrs 3a/ad, CBSI3aHHBIX C OKpY’Karolled NMpHpOHOMN
CpeJiol, A1 TIOBBIILIEHHs] YPOBHSI 9KOJIOTMYECKOH KyJIbTYPbI, 0CO3HaHUsI T7100a/bHOr0 XapakTepa 3K0JI0rMYeCcKHX Mpo6/ieM U MyTel UX peleHus
TI0CPe/ICTBOM METOJ0B XWMHH, 3KOJIOTUYeCKOTO MBIIUIEHHs, YMEeHHs] PYKOBOZCTBOBATbCS WM B I103HAaBaTeIbHOH, KOMMYHHKAaTMBHOU U
COLIMA/IbHOM MpaKTHKe.

METAIIPEJMETHBIE PE3YJ/IbTATHI

B cocTaBe MeTanpeMeTHBIX Pe3y/bTaTOB BbIJEJSIOT 3HAUHMMBIE /i (POPMUPOBAHKS MHUPOBO33peHHs 00ILjeHayyHble TIOHATHS (3aKOH,
Teopwus, MPUHLWII, TUMOTe3a, (HaKT, CUCTeMa, TPOLiecC, SKCIIePUMEHT U JIpyroe.), KOTOpble UCIOJB3YIOTCS B eCTeCTBeHHO-HAyUHBbIX Y4eOHBIX
npeJjMeTax M MO3BOJISIIOT HAa OCHOBe 3HAHWH M3 3THX INpejMeTOB ()OPMMpPOBATh IpEe/CTaBjeHHe O LIeJIOCTHOW HayyHOM KapTHHE MUpa, U
yHHUBepcanbHble yuebOHbIe [IelCTBUs (TI03HABaTe/bHble, KOMMYHHMKAaTHUBHBIE, DETY/IATHBHbIE), KOTOpble 00ecreunBalOT (OpPMHUpPOBaHUE
TOTOBHOCTH K CAMOCTOSITE/TbHOMY TUIAHMPOBAHHUIO M OCYILIECTBIEHHUIO YueOHOW [1eATeIbHOCTH.

ITo3HaBaTe/bHBbIE YHUBEPCA/IbHbIE yUeOHbIe |eHCTBUS

Ba3oBble 1oruueckue feicTBUA:

YMeHHSI UCIOIb30BaTh MPUEMBI JIOTHUECKOT0 MBIIIIEHNs] TIPH OCBOEHUH 3HAHWI: PacKpbIBaTh CMBIC/I XUMUYECKUX TTOHATHH (BBIJEATh
MX XapaKTepHble NIPU3HAKY, YCTaHaB/IMBaTh B3aMMOCBS3b C APYTMMH IIOHATUAMH), UCIIO/IB30BATh MOHATHS Jy1s1 OOBSACHEHUs OT/e/IbHbIX (haKToB
U sIBJIEHWH, BbIOUpaTh OCHOBAHMS M KPUTEPUHU /ISl KnacCH(HUKalMM XUMUYECKUX BeI|eCTB 1 XUMHUUEeCKUX peakLil, YCTaHABIUBATh MPHYUHHO-
CJIe[ICTBEHHbIE CBS3U MeXJy OObeKTaMu HM3y4eHHs], CTPOUTh JIOTHUYeCKHe PacCyXAeHus (MHAYKTHUBHBIE, JeJYKTHBHBIE, 110 aHAlOTHH), JelaTh
BBIBO/IbI U 3aKJTFOUEHHUS;

yMeHHe TIpUMEHSTb B IIpOLiecce I03HAaHWS TMOHATHS (NpeJMeTHble M MeTarpejMeTHble), CHMBOJMYECKHe (3HAKOBBIE) MOJENH,
WCIO/b3yeMble B XMMHM, MPeoOpa30BbIBaTh IIMPOKO INPUMEHsieMble B XUMHU MOJE/bHblE TIPeACTaB/ieHHss — XUMUUeCKMH 3HaK (CHMMBOJ
3/IeMeHTa), XUMHUYecKass (opMy/a M ypaBHEHHE XUMHWYeCKOH peaklyH — TIpH pelleHMH y4deOHO-TI03HaBaTe/NbHBIX 3a7jad, C YUETOM 3THUX
MO/Ie/IbHBIX TIpe/CTaB/IeHUH BBISB/IATh M XapaKTepyu30BaTh CYLIECTBEHHblE IPHU3HAaKM M3y4yaeMbIX OOBEKTOB — XUMHUECKMX BeIL|eCTB U



XMMUUECKUX DeaKLUi, BBISB/IATH OOLIMe 3aKOHOMEPHOCTH, TPUYMHHO-CJIE[CTBEHHbIE CBSI3M M TMPOTHBOPEUMs B M3ydaeMbIX MpOLIeCCax |
SIBTIEHUSIX.
BasoBble ucciiefoBareibcKkue AeHCTBHUA:
yMeHHe UCII0/Ib30BaTh MOCTaB/IeHHble BOMPOCH! B KauecTBe MHCTPYMeHTa MO3HaHUs, a TakK)Ke B KauecTBe OCHOBBI JJ1s1 ()OPMUPOBaHUSI
THIOTe3bI 110 ITPOBEPKe IMPAaBHU/IBHOCTH BBICKA3bIBaeMBIX CY)KIeHHH;
nprobpeTeHNe OIbITa 110 IJIAHUPOBAHUIO, OPraHU3alii U MPOBeJeHHUI0 yUYeHUYeCKHUX KCIIepUMEHTOB, yMeHHe HabuojaTh 3a X00M
TpoLiecca, CaMOCTOSITe/IbHO TIPOTHO3MPOBATh €ro pe3ysbTaT, (GOpMy/MpoBaTh 0000IeHUs U BbIBOZBI MO pe3y/bTaTaM IPOBeJEHHOrO OIbITa,
WCC/Ie/JOBaHMS, COCTABISTH OTUET O MPOJeaHHON paborTe.
PaGora c uadopmanueii:
yMeHHe BbIOMpaTh, aHa/IM3MPOBaTh U MHTEPIIPETUPOBAaTh MH(OPMALMIO Pa3IMYHbIX BHUZOB U (JOPM TIpeACTaB/eHHs], MOTyYaeMyro U3
PasHbIX UCTOUHMKOB (HAay4HO-IOMYJ/IsIpHasl JIMTepaTypa XMMHUeCKOro COJiep)KaHusl, CIipaBOYHbIe TI0COOUs, pecypchl VIHTepHeTa), KpUTHUEeCKH
OL{eHHBATh ITPOTHBOPEUNBYIO U HEJOCTOBEPHYIO HH(POPMALHIO;
yMeHHe NPUMEHSTh pa3/IMyHble METO/bl U 3aTpoCkl NPH TTOMCKe U 0TOOpe MH(OPMALMK 1 COOTBETCTBYIOLMX [JAHHBIX, HEOOXO[MMBIX
151 BBITIOJIHEHUS! yueOHBIX U M03HABaTe/IbHBIX 33/ja4 OTpe/le/IEHHOrOo TUIa, MpHobpeTeHKe OMbiTa B 06/1aCTH MCIIO/Ib30BaHUsT MH(OPMaIMOHHO-
KOMMYHHKATHBHBIX TeXHOJIOTHH, OB/IaJileHH e Ky/IbTYPOi aKTUBHOT'O MCIIO/Ib30BaHUsI Pa3/IMUHbIX TIOMCKOBBIX CHCTEM, CAMOCTOSITE/TLHO BLIOUPATh
ONTUMaJIbHYIO (OpPMy TpecTaB/ieHus] HHPOPMaLy ¥ WITIOCTPUPOBAThL pelllaeMble 3alaull HeC/IOXKHBIMU CXeMaMH, JuarpaMMaMH, ApYTHMU
(opmamu rpaMKu U UX KOMOWHALUSMMY;
yMeHHe HCII0/Ib30BaTh M aHa/IW3UpOBaTh B Mpoliecce yueOHOW W MCC/e[0BaTeNbCKOW JesSTeJbHOCTH HMH(OPMALI0 O BIHMSHUM
TIPOMBIIITIEHHOCTH, Ce/TLCKOTO XO035HCTBA U TPAHCIIOPTA Ha COCTOSTHYE OKPY’Karoljel IpPUpOJHOH cpefibl.
KoMMyHHKaTHBHbIE YHHBEPCA/IbHbIE YYeOHbIe AefiCTBUA:
yMeHHUs1 3a[aBaTb BOMPOCHI (B XoJie Avanora v (Wid) AWCKYCCHUM) MO CyIIecTBY o6CyJaeMoil TeMbl, (OpMYJIMPOBATh CBOU
TIpe/i/I0’KeHNsI OTHOCHTE IbHO BBIITOJTHEeHMS TIPeZJI0XKeHHOH 3aayuy;
YMeHHUsI TIPe/ICTaBMATh TOJy4YeHHbIe pe3y/bTaThl I03HABaTe/bHON [esTe/lbHOCTH B YCTHBIX M THMCBbMEHHBIX TeKCTax; JenaTh
Mpe3eHTaL{{I0 pe3y/IbTaToOB BBIMOHEHMsS XMMHUYECKOro 3KCIepuMeHTa (1abopaTOpHOro ombiTa, 1abopaTOpHOM paboThbl MO HCC/IeZ0BaHUIO
CBOICTB BelljecTB, yueOHOro MPOeKTa);
yMeHHs yueOHOro COTPYJHUYECTBA CO CBEDPCTHHKAMH B COBMECTHOM MO3HABAaTeNbHOW W HCC/IEA0BATe/IbCKOM [esTe/TbHOCTH TPH
pelleHNH BO3HUKAIOIMX 1TP00/IeM Ha OCHOBe yuéTa OOLIMX MHTEPeCcOB M COIVIaCOBaHMs MO3MLMH (00CY)KaeH!s, 00MeH MHEHUSMH, «MO3rOBbIe
LITYPMbI», KOOP/IMHAL[MSI COBMECTHBIX A€HCTBUM, Ope/ie/ieHHe KpUTEPHEB T10 OLieHKe KayeCcTBa BbIIIOJIHEHHOH paboThl U IpyTHe).
PerynsiTMBHbIE YHHBepCca/lbHbIe yueOHbIe el CTBUA:
yYMeHHe CaMOCTOSITeJIbHO ONpeZeNsiTh LieNd [eATeNbHOCTH, M/1aHUpOBaTh, OCYLECTB/IATh, KOHTPOJIMPOBATh U TPU HEOOXOAMMOCTH
KOPpPEeKTHPOBaThb CBOIO [IeSITeJIbHOCTb, BbIOMpaTh Haubosee 3hdekTHBHbIE Crocobbl pelleHUst yueOHBIX UM T103HABaTeNbHBIX 3a/ay,
CaMOCTOSITe/IBHO COCTaBJISATh M/ KOPPEKTUPOBATh Tpe/JIOKeHHBII anroOpUTM JelCTBHI NPH BBIMOTHEHNH 33/laHHi C YUETOM TI0/IyIeHHsT HOBBIX
3HaHUM 00 M3yuaeMbIX OOBEKTaX — BelleCTBaX M peaklUsiX, OL[eHMBATh COOTBETCTBHE ITOJYUYEeHHOTO pe3ysbTaTa 3asB/IeHHOH e/, yMeHHe
WCTI0/1b30BaTh 1 aHA/IM3MPOBaTh KOHTEKCTHI, NIpefijlaraeMble B yCIOBUM 3aflaHUI.
INPEJMETHBIE PE3YJ/IBTATbBI
B cocTaBe mpeMeTHBIX pe3y/IbTaTOB IO OCBOEHHIO 00SI3aTebHOTO COZIeP)KaHHsl, YCTAaHOBJIEHHOTO [aHHOHW (enepanbHOW paboueit
MIPOrpaMMOH, BBIJIE/IAIOT: OCBOEHHblE O0OYualOMMHCS HayuHble 3HaHUs, YMeHHs U criocobbl JeHCcTBUH, crienuduueckre fs MpejMeTHOM
obnacti «XuMusi», BUZIbI JeSTeNbHOCTH M0 MOJIyYeHHI0 HOBOTO 3HaHMS, ero MHTepIpeTaLyH, 11peobpa3oBaHNI0 U NPUMEHEHHIO B Pa3/MUHBIX
yueOHbBIX U HOBBIX CHTYaLHsIX.
K koHLly 00yueHus B 9 Kj1acce rpeMeTHbIe pe3y/ibTaThl Ha 6a30BOM YPOBHE IO/DKHBI OTPaXKaThb CHOPMHPOBAHHOCTh ¥ 00yUaroInXCst
YMEeHHUil:
®  pacKpbIBaTb CMBICJ OCHOBHBIX XUMMYECKHX TIOHSATUN: XUMUYECKHI 371eMeHT, aTOM, MOJeKysa, UOH, KaTHOH, aHWOH, IIPOCTOoe
BeII[eCTBO, C/I0JKHOe BeIeCTBO, BaJIEHTHOCTD, I€KTPOOTPHLIATEEHOCTh, CTeTIeHb OKHC/IeHHs], XUMHUecKasl peakLyisi, XMMIUecKast
CBsA3b, TeI/IOBOH 3((deKT peakijuy, MOjb, MOJAPHbIH OOBEM, pacTBOp, 3/1EKTPOJIUTBI, HE3JIEKTPOJMTHI, 3/EKTPOIUTHUECKast
[MCCOLMALMs, PeakLMd MOHHOrO OOMeHa, KaTalu3aTop, XMMHUYeCKOe paBHOBecHe, oOpaTHMble W HeoOpaTHMble peaklvH,
OKHC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIE PeaklyH, OKHC/IWTeIb, BOCCTAHOBHUTE/b, OKHC/IeHHMe W BOCCTaHOBJIEHWe, ayllIOTPOIIHS,
amdoTepHOCTb, XMMHUUECKasi CBs3b (KOBalleHTHasl, MOHHAsl, MeTa/yInuecKasl), KpUCTal/InyecKasi pelléTka, KOppo3usi MeTalioB,
CI1/71aBbl, CKOPOCTb XMMHUUECKOM peakLiy, Npe/ie/ibHO AonycTuMas KoHleHTpaus ITIK BeljecTsa;

®  WUIIOCTPHPOBAaTh B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX TIOHATUH UM NPUMEHATb 5TU IOHATHS IPH ONMCAHUM BeIleCTB U UX
TpeBpallieHuii;

®  CrO0/Ib30BaTh XMMUUECKYI0 CUMBOJIUKY Ji/Is1 COCTaB/IeHUsl (JOPMYJI BellleCTB U ypaBHEHUH XUMUUECKUX peaKLiui;

®  ompefessTh BaleHTHOCTb U CTeTleHb OKUC/IEHUs] XMMHUEeCKUX 371eMeHTOB B COe/JUHEHHUSIX Pa3/IMuHOro COCTaBa, MPUHAJ/IeKHOCTh
BeII|eCTB K OIpe/ie/IEHHOMY K/IacCy COoeIMHeHMH 110 ¢opMysiaM, BHJ, XUMAYECKOH CBsI3H (KOBa/leHTHasl, HIOHHasl, MeTa/UIMyecKasi) B
HeopraHW4ecKrX COeJMHEeHUsX, 3apsfl MOHA M0 XUMUUYecKoH (opmyre, xapakTep cpeibl B BOJHBIX PacTBOpax HeOpraHWYecKUX
COoe/IJMHeHUH, TUI KPUCTaN/IMYeCKOH PelléTKH KOHKPEeTHOr'o BellecTBa;

®  packpbBaTh cMblca Ilepuosuueckoro 3akona [I. WM. MengeneeBa U [eMOHCTPUPOBaTh €ro IOHMMaHWe: ONUCHIBATb U
XapaKTepu30BaTh TabynuHyro ¢popmy Ileproandeckoii CHCTEMBI XUMHUUECKHX 37IEMEHTOB: Pa3/IMdaTh MOHSATHS «TJIaBHast OATPYyIIa
(A-rpynmna)» 1 «robounast noarpynmna (b-rpymnmna)», Masnble 1 O0/bILIVEe TIEPHUO/BI, COOTHOCUTh 0003HaYeHHs], KOTOPble UMEIOTCS B
NeproAnuecKoil Tab/uile, ¢ YUCIOBBIMU XapaKTePUCTHKAMHM CTPOEHHUsI aTOMOB XMMHUECKHMX 3/1eMeHTOB (COCTaB W 3apsij s7pa,
o0lilee YKC/IO 3/7EKTPOHOB M pacripe/ie/ieHde WX TI0 JIeKTPOHHBIM C/I0SIM), OOBSACHATH OOLIMe 3aKOHOMEPHOCTH B M3MeHEeHHH
CBOJCTB 3/1eMEHTOB M UX COeZIMHEeHWH B Mpe/iesiaX MaJlbIX 1ePUOZI0B U IJIaBHBIX TIOJTPYMII C Y46TOM CTPOEHUSI X aTOMOB;

®  kjaccuuIMpoBaTh XMMHUYeCKHe 3/1eMeHTbl, HeOpraHUueckue Bell|eCTBAa, XUMHUeCKHe peakiud (10 YHUC/Iy U COCTaBy
YUYaCTBYIOLUX B PeAKL{H BeIeCTB, 110 TeIyIoBOMY 3(¢eKTy, 110 U3MeHeHHIO CTelleHel OKUC/IeHHsT XUMUUeCKHX /1eMeHTOB);

®  XapakKTepH30BaTh (OMMCHIBATH) 00IMe ¥ CrelpduuecKie XUMHYeCKHe CBOMCTBA TMPOCTBHIX M CIOXKHBIX BEIL|eCTB, IOATBepsKAast

ornucaHye MpUMepaMy MOJIEKY/ISIPHBIX Y MOHHBIX YpaBHEHUI COOTBETCTBYIOIIMX XMMUUECKUX PeaKL1ii;



COCTAB/IATb YPaBHEHUsl 3/I€KTPOJMTUYECKOW [UCCOLMAlM KHC/IOT, ILjejioueld W COJiel, TIOJIHble W COKpAlLéHHble ypaBHEHHUs
peakLuii MOHHOro OOMeHa, YpaBHEHHs peakLWi, MOATBEeP)KJAILMX CYLIeCTBOBAHME TeHETHMUECKOW CBSI3M MEX/y BelleCTBaMu
Pa3NUUHBIX K/1aCCOB;

PacKpbIBaTh CYIIHOCTh OKHC/IUTE/bHO-BOCCTAHOBHUTE/LHBIX PEAKLMH IMOCPeACTBOM COCTAaB/I€HHsS 3JIEKTPOHHOrO 0ajaHca 3THUX
peakmuii;

NIPOTHO3MPOBaTh CBOICTBA BEIL|ECTB B 3aBUCHMMOCTH OT UX CTPOEHHS, BO3MOXXHOCTH IPOTEKaHWs XUMHUYECKHMX IpeBpallleHui B
Pa3NUUHBIX YCJIOBUSX;

BBIYHC/IATH OTHOCUTEJIBHYIO MOJIEKY/ISIPHYIO M MOJISIDHYIO MAacChl BellleCTB, MaCCOBYHO [JOJIF0 XMMHYeCKOr0 3jieMeHTa 110 (opmyre
COe/ITHeHHs], MaCCOBYIO [JOJTIO BellleCTBa B PaCTBOPE, IPOBOJWTE PACUETHI 10 YPABHEHUIO XUMHUYECKOH peakiiyy;

cobmofiaTh MpaBU/a T10/b30BaHUS XMMUYECKOW TOCYZOH M /1abopaTopHBIM 000pyJOBaHMEM, a TAaKKe NpaBu/ia oOpalleHus C
BeI|eCTBaMH B COOTBETCTBUM C MHCTPYKLIMSIMH IO BBITIOJIHEHHIO 1a00paTOPHBIX XUMUUECKHMX OMbITOB IO MOTy4YeHHI0 U COOMPaHNIo
ra3o00pa3HbIX BelljeCTB (aMMHaKa U YI/IeKUCIOrO rasa);

NIPOBOAUTL peakliiy, TOJTBEpIK/atoljie KaueCTBeHHbIM COCTaB pa3/lMuHBIX BEIECTB: PACIIO3HABaTh OIBITHBIM IyTEM XJIOPUA-,
6pomuz-, voaua-, KapboHar-, dpocdar-, CUIUKaT-, Cy/abGar-, TMAPOKCH/I-MOHbI, KATHOHBI AMMOHUS U MOHBI U3YUeHHbIX METaJlIOB,
TIPUCYTCTBYIOLIME B BOAHBIX PaCTBOPaX HeOPraHNUeCKUX BellleCTB;

MPUMEHSITh OCHOBHBIE OTEpALiiH MBIC/IMUTENBLHOW [IesITeTbHOCTH — aHalu3 M CHHTe3, CPaBHeHHe, 0000IieHre, CUCTEMATHU3ALIHIO,
BBISIB/IEHME [TPUUMHHO-CIIE/ICTBEHHBIX CBs3€M — /11 U3y4YeHHs] CBOMCTB BeI|eCTB M XMMHUYECKUX peaklii, eCTeCTBeHHO-HayuHble
MeTO/Ibl T03HaHUs — HabJ/IloieHne, U3MepeHHe, MO/e/IMPOBaHue, SKCIIePUMEHT (peasibHbIi 1 MbIC/IEHHBIH).






9 K/IACC

N HaumeHnoBaHnmue KomuecTBo yacos JJIeKTPOHHbIE
n/_n pas/je/ioB U TeM B KoHTp Ipak Oo0pa3oBaTe/bHbIE
NPOrpaMMsI cero padoThl | PpadoThI pecypceol
Pazpen 1. BeinecTBo U XMMHUYeCKHe peaKMU
IT 0
o | e [T
' pasa https:/m.edsoo.ru/7f41a636
Kypca 8 knacca
19 OCHOBHBIE 3aKOHOMEpPHOCTU 4 Bubmioreka LIOK
' XUMUUYECKUX peaKIvii https://m.edsoo.ru/7f41a636
3
13 | anceomn, Xiaecwe | 8 | 1 || Bubmorena LIOK
' A LMLy https://m.edsoo.ru/7f41a636
peaklivy B pacTBOpax
Wroro no pasgeny 17
Pa3pen 2. HemeTanibl M UX coeiUHEHUS
06
111asi XapaKTepuCTUKa Bu6miorexa LIOK
2.1 XUMUYECKHX 3/IEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. I'ajioreHst
OO011as XapaKTepUCTHKA
99 XMMUUECKHX 3JIEMEHTOB 6 bubmoteka IJOK
' VIA-rpynnel. Cepa u eé https://m.edsoo.ru/7f41a636
coe/IMHeHUsI
OO011jas1 XapaKTepUCTHKA
' Py ’ https://m.edsoo.ru/7f41a636
docdop u ux
COeTUHeHUs
OO0111as XapaKTepUCTHKA
o | e |||, | e
' PYIIIBL. JHIEpOX https:/m.edsoo.ru/7f41a636
KPeMHUU U X
CcoeJUHeHUs
Wroro no pasgeny 25
Pazgen 3. MeTa/ibl M MX COeUHEHUS
31 OO01ue cBolicTBa 4 bubmoreka LJOK
' MeTaJlIoB https://m.edsoo.ru/7f41a636
39 BaskHetiriie MeTasbl U 16 1 ’ bubmoteka [TOK
' HX COeUHeHMUST https://m.edsoo.ru/7f41a636
Wroro no pasgeny 20
Pa3pen 4. Xumus u okpyxawmias cpeja
BemectBa 1 MmaTtepuasnisl Bubmorexa LIOK
4.1 i P 3 https://m.edsoo.ru/7f41a63

B )XM3HH UejI0OBeKa

6




Wroro no paspeny

Pe3epBHOe Bpems

Bubmoreka LIOK

https://m.edsoo.ru/7f41a63
6

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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9 K/IACC

Kos-Bo
wn | TeayPOK2 sacon_ | eun | popmangen
Bcero
1 [Mepuoauueckuii 3akoH. [lepuogruueckas cucteMa 1
XUMHUYeCcKuXx 3j1eMeHToB /1. V1. MeHzeneesa 04.09.2023
9 3aKOHOMEpHOCTH B U3MeHeHHH CBOWCTB XUMUUeCKUX 1
3/IEMEHTOB MEePBbIX TPEX MEPUO/IOB 06.09.2023
3 Krnaccudukaiys 1 HOMeHK/IaTypa HeopraHu4eCKux 1
BeIlleCTB 11.09.2023
4 Buipl xiMUuecKkoii CBSI3U U TUITbI KPUCTA/LTMUeCKUX 1
peréTox 13.09.2023
s Knaccudukarust Xumuueckyux peakivii 1o pasImyHbIM 1 §1
ripu3Hakam. OKUC/IUTe/IbHO-BOCCT. peakLiuu 20.09.2023
6 OKucuTeIbHO-BOCCTaHOBUTE/IbHBIE DEaKLu1 1 95.09.2023 81
7 [ToHsiTHE O CKOPOCTU XUMHUUEeCKOM peakiiyu. [ToHSATHE O 1 §3
FOMOI'€HHBIX U reTepPOreHHbIX peakLusaxX 27.09.2023
ITonsiTe 0 XMMHUYeCKOM paBHOBecuU. PaKTOpBI,
| e e o e o L | o) ¥
9 Teopusi 371eKTPOTUTHUECKOM fuccoraii. CUibHbIe U 1 56
c/1abble 3/IeKTPOJTUTHI 04.10.2023
10 NonHble ypaBHeHHs1 peakLdi 1 09.10.2023 89
1 XuMuueckre CBOMCTBa KUCIOT U OCHOBaHUii B CBeTe 1
Mpe/ICTaBIeHUM 00 3/1eKTPOIMTUUECKON AUCCOIUALIAN 11.10.2023
1 XuMHueckre CBOHCTBA cosieli B CBeTe Mpe/iCTaB/IeHui 00 1
371eKTPOIUTUUECKON AUCCOLIUALIU 16.10.2023
13 [ToHsaTHe o rugpor3e cosen 1 18.10.2023 815
14 O60011IeHMe U CUCTEMAaTH3aIUsA 3HAHUH 1 93.10.2023
15 IMpakTyeckasi pabota Ne 1. «PereHne 1
9KCIMePUMEHTAa/IbHBIX 3a/1au» 25.10.2023
KonTpo/bHas padota Nel 1o Teme
16 ;Cj;e;:g(;n;;?;eoc;(;;»/mccouﬂaum. Xumuyeckure 1 30.10.2023
e e T
18| e momscme, npmenae | isanas | S99
19 ITpakTrueckas pabora Ne 2 o Teme «ITonyueHue 1
COJISIHOM KWC/IOThI, U3yueHue eé CBOUCTB» 20.11.2023
20 Boruncnenus o ypaBHeHUsIM XMUMUUeCKUX peakLni, 1




€CJIM OJTUH U3 PeareHTOoB JjaH B U30bITKe 22.11.2023
21 06 VIA- 17
111as1 XapaKTePUCTHKA 3JIeMEHTOB TPYIIIBI 97 11.9023 8
AnnotpornHsle MoAurKanuy cepsl. HaxoxeHre cepbl

22 8 i . X i 1
U eé coejMHeHU! B IIpupoze. XUMUUeCKHUe CBONCTBA 99.11.2023 818
cepel

73 CepoBopopog, cTpoeHue, pu3nUeckre U XUMHUUecKre §19
CBOMCTBa 04.12.2023
Oxcuppl ceprl. CepHast KUC/IOTa, (pusnueckre u

24 N §20-21
XUMHYeCKHe CBOMCTBA, [IPUMeHeHHe 06.12.2023
XUMHYeCcKre peakLyy, JieXKalljie B 0CHOBe

75 TIPOMBIIIIJIEHHOTO criocoba ro/ry4eHust CepHON KUCIOTBI.

XUMHYeCKoe 3arpsisHeHre OKpY’Karolllel cpefibl 11.12.2023
COeHEeHHsIMU CephI
26 B i
BIUMC/IEHHE MaCCOBOM /I0/IM BbIXO/la IPOJYKTa peakLiiu 13.12.2023
27 K 6ora Ne2
OHTpOJ/IbHasA pabora 18.09.2023
OO6111as XapakTepUCTHKA 3/IEMEHTOB V A-Tpymiibl. A30T,

28 23
paCHPOCTpaHEHI/IS B IIpUpo/ie, (hpr3nveckre U 18.12.2023 8
XUMHAYeCKre CBOICTBa

29 AmMMuak, ero pusnueckrie ¥ XUMHUUeCKHe CBOMCTBA, §24
ToJIyyeHue U TIpuMeHeHue 20.12.2023
Ipaktuueckasi pabora Ne 3 o Teme «IlomyueHue

30 o
aMMUaKa, U3y4yeHHue ero CBOMCTB» 25.12.2023

31 A30THas KUC/I0Ta, eé (hr3ryeckre U XUMUUecKue §27
CBOICTBa 27.12.2023
Vcnionb30BaHre HUTPATOB U COJIEll aMMOHHUSI B KayeCTBe

32 0 . X
MHHepaJ‘IbeIi( yA00peHHil. XuMHuecKoe 3arpsisHeHue 10.01.2024
OKpY>Karollel cpefibl CoeJUHEHUsIMU a30Ta

33 Docdop. Oxcug pocdopa (V) u pochopHast KucnoTa, §29-30
¢du3MUecKre ¥ XUMUUYEeCKe CBOWCTBA, MOTyueHe 15.01.2024

34 HWcnonb3oBadue ¢ocdaToB B KauecTBe MUHEPATbHBIX
yaobpeHuii. 3arpsisHeHre PUPOJHON cpebl hocdhaTamu 17.01.2024

35 Yriepog, pacpocTpaHeHue B IpUpoje, husuueckue U §31.32
XUMHYECKHe CBOMCTBA 22.01.2024
Oxcugpl yriepoa, ux prsnyeckre U XMMUUeCcKue

36 i NC) ) 33-34
CBOICTBa. JKOJIOTHYeCKUe NPo6JieMbl, CBSI3aHHBIE C 94.01.2024 8
okcuoMm yriaepogaa (IV)

37 NS 8 35

roJIbHas KHUC/I0Ta U eé Cou 99.01.2024 8
[MTpakTryeckas pabota Ne 4 1o Teme "TlosyyeHue

38 .K 6 -
yrne"KI/ICJIoro rasa. KauectBeHHas peakiiysi Ha KapboHar 31.01.2024
WOH

39 [TepBoHauasbHBIE MTOHATHSI 00 OPraHNYeCKHUX BeIljeCTBaxX
KakK 0 COeIMHEHUSX yTJjieposa 05.02.2024




40 Kpemnuii 1 ero coeiiHeHUs1 07.02.2024 837-38
IIpakTHueckasi pabora Ne 5. PerieHue
41 3KCIIepUMeHTa/IbHbIX 3a/a4 110 TeMe «BakHen1e 12.02.2024
HeMeTa/ulbl U UX COeIMHEHUs»
42 KonTtposibHas pabora Ne3 1o Teme «BaskHelive
HeMeTasl/Ibl MU UX COeTUHEeHUS» 14.02.2024
OO6111as XapaKTepUCTHKA XUMUYECKUX 3/IEMEHTOB —
MeTanaoB. MeTtaninyeckas CBA3b U MeTa/lIMuecKast
43 ) N 839-40
KpUCTa//inueckasi pemméTtka. @r3uyeckrie CBOMCTBA 19.02.2024
MeTaJlIoB
XUMHYecKre CBOWCTBa META/UIOB. D/IeKTPOXUMHUUECKUI
44 0 §41
Psif, HarpsUKeHUU MeTaslioB 21.02.2024
O61ume criocobbI nosyyeHus: MeTannoB. CriiaBbl.
45 Briurcsienns 1o ypaBHeHUsIM XMMHUUYECKUX peakLivH, 26.02.2024 842
€CJ/IM OJJUH U3 peareHTOB COJIeP’KUT MPUMeECH
46 I
OHATHE O KOPPO3UU MeTa/lIoB 98.02.2024
47 [IlenouHble MeTasIbI 04.03.2024 843
4 4
8 OKcubl ¥ TUAPOKCH/BI HATPUS U KaJvs 06.03.2024 843
49 [IlenouHo3emenbHBIE METaIbl — KaabLUA U MarHUM 11.03.2024 844
50 Baxknetilve coefiuHeHUsI Kaablysl 13.03.2024 845
1 o
5 O6o0111eHre ¥ cUCTeMaTH3aLUst 3HAHUH 18.03.2024
52 JKeé OBl eé 45
6CTKOCTb BOJbI U CITIOCOOBI e€ yCcTpaHeH!s 20.03.2024 8
53 ITpaktuueckas pabora Ne 6 o Teme "YKECTKOCTh BOZIbI U
MeTO/ibl eé yCcTpaHeHus" 01.04.2024
4 A 7 4
> FHOMITIHT 03.04.2024 | 34
55 AmdoTepHbIe cBOMCTBa OKCH/Ia U THAPOKCH/IA 08.04.2024 847
56 Keneso 10.04.2024 848
57 Oxkcupbl, rTUAPOKCcUbI U conu xene3a (II) u xxenesa (II) 15.04.2024 849
58 06006 i
o0LeHre ¥ cucTeMaTU3alus 3HaHUU 17.04.2024
[MTpakTryeckasi pabota Ne 7. Pemienue
59 9KCIepUMeHTaIbHBIX 3a/la4 1o TeMe «Baxnelimye 99.04.2024
MeTa/ulbl U UX COeJJUHEHUS»
60 BrrurcneHus 1o ypaBHeHUSIM XUMUUeCKUX peaKiui,




€CJ/I1 OJUH M3 peareHToB [AdH B U30BITKE WU COEPXKUT

TpuMecH. BrIuriciieHUst MacCoBO# ZI0/TH BBIXO/IA 24.04.2024
MIPOAYKTa peakLuy
1 i 1
6 O6o0111eHre ¥ cUCTeMaTH3aLUst 3HAHUH 99.04.2024
KonTtposibHas pabora Ned 1o Teme «BaskHeilive
62 1
MeTaJlJIbl U UX COeJTMHEHUS» 06.05.2024
63 BerlectBa 1 MaTepuasbl B IOBCEJHEBHOM KU3HU 1
yejioBeKa 08.05.2024
64 XUMUUecKoe 3arpsisHeHue OKpy»Katolleil cpefibl 1
13.05.2024
65 Posb XuMUM B peliieHny 3K0JI0THIecKruX pobieM 1 15.05.2024
66 Pe3epBHblIii ypok. O60011eHre 1 cHCTeMaTH3aLus 1
3HaHUI 23.05.2024
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 66







YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJ/IBHOI'O ITPOLECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI IV/I1 YYEHUKA

» Xumust, 8 knacc/ Pyasuruc I'.E., ®enpaman @.I°., AkiroHepHoe o61riectBo «M3maTennbeTBO «IIpocBeleHre»

» Xumus, 9 knacc/ Pyasurtuc T.E., ®enpaman @.T'., AKIoHepHOe 0611iecTBO «M31aTenbeTBO «IIpocBeleHre»

METOJUYECKHWE MATEPUAJIBI /151 YUUTEJIA
Xwumus : ypoku B 8 kiacce : mocobue s yunrens /H. H. T'apa

Xumus. Ypoku B 9 Kiacce : mocobue st yuutens /H. H. Tapa

IUPDPOBLIE OEPA30OBATEJ/IBHBIE PECYPCHI 1 PECYPCBHI CETU UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/



