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INOACHUTEJIBHASA 3AIIMCKA

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O IPE/IMETA «XUMMUS»

Bknan ydeOHoro mpeamera «XuMHS» B JOCTHXKEHHE I1eJied OCHOBHOTO OOIIETro
oOpa3oBaHusi 00YCJIOBJICH BO MHOTOM 3HAUY€HHEM XUMHUYECKON HAyKU B TO3HAHUU 3aKOHOB
IPUPOMIBI, B PA3BUTUU MPOU3BOAUTEIBHBIX CHJI OOIIECTBA M CO3JaHWM HOBOW 0a3bl

MaTe€pUaIbHON KYJIbTYPBL.

XHUMUS KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PACIIPOCTPAHWIA CBOE BIMSIHUE HA BCE
00JIaCTH  4YEJIOBEUECKOTO CYIIECTBOBAHMS, 3ajaja HOBOE BHUJCHHE MHpa, CTajia
HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOM KYJIBTYpbl, HEOOXOJUMBIM YCIOBUEM >KU3HU
o011ecTBa: 3HAaHUE XUMUU CITYKUT OCHOBOM AJ1s1 JOPMUPOBAHUSI MUPOBO33PEHUS UEIOBEKa,
€ro IMpEACTABICHUM O MaTepUalbHOM EIUHCTBE MHPA; BaXHYK pOJIb UIPAIOT
dbopMupyembie XMUMHEH MPeICTaBICHHS O B3aUMONPEBPAIICHUAX YHEPIHH U 00 IBOIIOLIUN
BEIIIECTB B IIPUPOJIE; COBPEMEHHAs XMMUS HAllpaBJIeHA HA PelleHUE TTI00aIbHbBIX TPoOIeM
YCTOMYMBOTO pAa3BUTHS YEIOBEYECTBA — CBIPHEBOM, DHEPreTUUYECKOW, IHIIEBOM U

HKOJIOTMYECKOM 0€30MacCHOCTH, MPOOJIeM 3ipaBOOXPaHEHUSI.

B YCIOBHAX BO3PACTAOMICTO 3HAYCHHUA XUMHUHU B IJKHU3HHU O6I]_[€CTBEI CYIIECCTBCHHO
IMMOBBICHUJIACh POJIb XMMHYCCKOI'O O6p330BaHI/IH. B nmnane conuaJin3anu OHO ABJIICTCA

OJTHAM W3 YCJIIOBUM (POPMUPOBAHKS MHTEIIEKTA TUYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY 4YEJOBEKY XHMHUYECKHME 3HAHUS HEOOXOAMMBbI i TNPUOOpETEHUS
OOIIEKYJIbTYPHOTO YPOBHS, TO3BOJISIIOLIETO YBEPEHHO TPYIUTHCA B COLUYME H
OTBETCTBEHHO Y4aCTBOBATh B MHOT0OOPa3HOM KU3HU OOIIECTBA, 1JI1 OCO3HAHUS BaXKHOCTH
pPa3yMHOI'0 OTHOLIEHHMS K CBOEMY 3IOPOBBI0 M 3I0POBBIO APYIHMX, K OKPYKAIOLIEH
NPUPOJHOM cpene, Mg TPaMOTHOIO TIOBEICHHS IPU MCIOJIB30BAHUM PA3JIMYHBIX

MaTcpuaioB 1 XUMHNYCCKHX BCIICCTB B HOBCCI[HGBHOﬁ ZKHU3HU.

XuMHYecKoe 00pa3oBaHHE B OCHOBHOW IIKOJE SIBISIETCS 0a30BBIM IO OTHOIICHUIO K
CUCTEME O0IIIEeT0 XMMUYECKOT0o oOpa3oBanus. [109TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE
OHO peai3yeT MPUCYIIHE OOIIEMy XMMHUYECKOMY OOpa30OBaHUIO KIIHOUEBbIE LEHHOCTH,

KOTOPBIC OTPpaXKaOT roCya1apCTBCHHEIC, O6HI€CTB€HHI>I€ N MHAWBUAYAJIbHBIC HOTpe6HOCTI/I.



OTum OopeaAcICTCA CYIIHOCTD 06Hl€ﬁ CTpaTCruu O6y‘{CHI/IH, BOCIIUTAHUA H PAa3BUTHUA

00y4arouIXxcs CpeICTBAMHU y4eOHOro nmpeameTa « XUMUs».

N3yuenne npeamera: 1) cnocoOCTBYET peann3aliid BO3MOXKHOCTEH I CaMOpa3BUTHUS U
(GopMuUpOBaHUs KyJIbTYphl JIMYHOCTH, €€ 00LIeld U (YHKIMOHAIBHOM TI'paMOTHOCTH; 2)
BHOCHUT BKJIaJ B ()OPMHUPOBAHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEW MOAPOCTKOB,
HAaBBbIKOB 1754 CaMOCTOSATEIbHOM y4eOHOM
NEeSATENbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEOBATEIIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCETHEBHOM KU3HU, TaK U B MPO(ecCHOHATHHOU AEATEIbHOCTH; 3) 3HAKOMHUT CO
crneu(UKOd HAYYHOI'O0 MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOI'O B3IJIsAa Ha

CAWMHCTBO IIPUPOABLI U YCIIOBCKA, ABJIACTCSA OTBETCTBCHHBIM



TanmoM B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOM T'PaAMOTHOCTH TOAPOCTKOB; 4)
CocOOCTBYET (POPMUPOBAHHUIO I[EHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAay4YHBIM
3HAHMSIM, K IIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJOTHYECKOE OOpa30BaHUE

IIKOJBbHHUKOB.

HasBannsle HampaBiieHHs] B 00Y4eHUH XUMHUHU 00€CIEUMBAIOTCS CHEU(UKON COAepHKaHUs
npeaMeTa, KOTOPBIN SBJISIETCS MeJarornuecky aganTUPOBAHHBIM OTpa)kKeHUEM 0a30BOI HayKu

XUMUU Ha ONpPEACNIEHHOM dTane e€ pa3BUTHS.

Kypc xuMum OCHOBHOM IIKOJIBI OPUEHTUPOBAH HA OCBOCHHE OOYYAIONTUMHUCS OCHOB
HEOPraHMYEeCKOM XMMHUU M HEKOTOPBIX MOHATHN M CBEACHHUI 00 OTIEIbHBIX O0BEKTax

OpPraHUYE€CKOU XUMUH.

CrpykTypa coaepkaHus npeaMera chopMHUpOBaHa Ha OCHOBE CHCTEMHOTIO IMOJX0J]1a K €ro
n3ydeHuto. ColiepKaHue CKJIAJbIBAETCA M3 CHUCTEMbI MOHATHUH O XMMHYECKOM JJIEMEHTE U
BEILIECTBE M CUCTEMbl MOHATUM O XUMHUUYECKOW peakiuu. OO 3TH CUCTEMBI CTPYKTYPHO
OpPraHu30BaHbl 110 MPUHLMITY IOCJIEA0BATEIBHOIO PpPa3BUTHS 3HAHUM Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUA PA3HOTO YPOBHS: ATOMHO-MOJEKYJPHOTO YYEHHS Kak
OCHOBBI BCEro €cTrecTBO3HaHus, ypoBHA I[lepmomnueckoro 3akona . M. MenneneeBa kak
OCHOBHOT'O 3aKOHA XHUMHWH, YUEHUS O CTPOCHUU aTOMA U XMMHYECKOU CBSI3U, MPEACTABICHUN
00
AJEKTPOJUTUYECKON JUCCOLMAIIMMA BEHIECTB B  pacTBOpax. TeopeTHyecKkne 3HaAHUS
paccMaTpUBAaIOTCS Ha OCHOBE JMIIUPHYECKH TOJIYYCHHBIX M OCMBICIEHHBIX (HaKTOB,
Pa3BUBAIOTCA TIOCJIEAOBATEILHO OT OJHOIO YPOBHS K JPYroMy, BBINOJHSAS (DYHKIIUH
OOBSICHCHUS 151 MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUSA u

BO3MOXKHOCTEH IMPAKTHYCCKOIo IPUMCHCHUSA W ITOJTYYCHUS N3YyTaCMbIX BCIICCTB.

Takast opraHuzanus coAepKaHUS Kypca CIIOCOOCTBYET MNPEICTABICHUIO XHUMHUYECKOU
COCTABJISIIOIIECH HAyYHOM KapTUHBI MHpa B JIOTMKE €€ CUCTEMHOW NPUPOABL. TeM cambIM
obecrnieunBaeTcsi BO3MOKHOCTb (POPMUPOBAHUSI Y 00 yJarOUIUXCsl HEHHOCTHOTO OTHOIIEHHUS K
HAay4HOMY 3HAaHHIO U METOJAM IO3HAaHMS B HayKe. BaXHO TakXe 3aMETUTh, UTO OCBOCHHUE
COJIEpKaHUs Kypca IPOMCXOIUT C IPUBJICYECHHUEM 3HAHUM U3 paHEe U3Y4YEHHBIX KYPCOB:

«Oxpyxaronuii mup», «buosorusi. 5—7 kimacced» U «Pu3nKa. 7 Ki1ace.



HEJIM N3YYEHUA YYEBHOI'O ITPEJIMETA «XUMMS»

K HampaBieHuio MNEepBOCTENIEHHON 3HAYMMOCTH TMPU pean3alud 00pa30BaTEIbHBIX
byHKIMNA nOpeaMeTa«XuMUsS» TPAAUIMOHHO OTHOCAT (OPMHUPOBAHUE 3HAHUM OCHOB
XUMHUUYECKOM HayKM Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTA YEJIOBEKA M KAaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYyJIbTYpBI. 3agada
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbBI XUMUUECKUX 3HAHUN —BaKHEHITUX (DAKTOB,
MOHATUH, 3aKOHOB W TEOPETHUECKUX  TMOJIOKEHWH,  JIOCTYMHBIX  OO0OOIICHHMI
MHPOBO33PEHYECKOr0 XapaKTepa, si3blka HAYKW, 3HAHUW O HAYYHBIX METOIAaX H3y4YCHUS
BEIIECTB U XUMUYECKUX PEAKITUH, a TaKKe B ((OPMHUPOBAHUH M PA3BUTUH YMEHHI 1 CIIOCOO0B
NEeSITENbHOCTH, CBSI3aHHBIX C TUIAHUPOBAHUEM, HAOJIO/ICHUEM U TTPOBEJEHUEM XUMUYECKOTO
HKCIIEPUMEHTA, COOJIOJICHUEM TpaBWJl O€30MacHOro oOpallleHus C BElIeCTBaMU B

OBCEIHEBHOM KU3HU.

Hapsany ¢ 3TuMm nenu u3ydeHus npeaMeTa B IporpaMme YTOUHEHBI U CKOPPEKTHUPOBAHBI C
y4€TOM HOBBIX TPUOPUTETOB B CHUCTEME OCHOBHOTO obmiero obpaszoBanusi. CerojaHs B
0o0pa3oBaHUU 0CO0O0 3HAUMMOW TNPHU3HAETCS HAIPABICHHOCTh OOY4YEHHUsS Ha pa3BUTHE U
caMOpa3BUTHE JINYHOCTH, (POpMUpOBaHHE €€ MHTEIUIEKTa M o0wed KynbTypbl. OO0yueHue
YMEHHIO YUUTHCS " IIPOJIOJKATh CBOE oOpa3oBaHue

CaMOCTOSITEJIbHO CTAHOBUTCA OJHOW M3 BaXKHEUIINX (PYHKUUN y4eOHBIX MPEAMETOB.

B cBsi3uM ¢ 9TUM NIpU M3YYEHHUH TpeaMeTa B OCHOBHOHM IIIKOJE JOMUHHUPYIOIIEEe 3HaYCHHUE
nproopenu TaKue enu, KakK:
(GopMHUpOBaHUE HHTEIEKTYalIbHO Pa3BUTONW JMYHOCTH, TOTOBOM K C€amM00Opa30BaHMIO,
COTPYAHMYECTBY, CAMOCTOATEILHOMY MPHUHATHIO PEIIEHUH, CIOCOOHOM agamTupoBaThcs K
OBICTPO MEHSIOIMIUMCS YCIIOBUSAM KHU3HHU;
HAIpaBIEHHOCT,  OOY4YeHHS Ha  CHCTEMaTHYeCKoe MPHOOIIEHHWE  y4alluxcs K

CaMOCTOSITCIbHOM



MO3HABATENFHOU JESATENbHOCTH, HAYYHBIM METOJIaM TMO3HaHUA, (POPMUPYIOUIIM MOTHBAIUIO
U pa3BuTHE CHOCOOHOCTEN K XUMMUH;
o0OecrieyeHue YCJIOBUH, CHOCOOCTBYIOIIMX MNPHUOOPETEHUI0 OOY4YarOUIMMUCA  OMbITA
pa3zHOOOpa3HOM JEATENbHOCTH, TIO3HAHUS U CaMOIO3HAHHUS, KIIOUYEBbIX HABBIKOB (KIHOUEBBIX
KOMIIETEHLIUI), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE IS PA3JIMYHBIX BUJOB JEATEIbHOCTH;
(GopMUpoBaHUE YMEHUH OOBSCHATH M OLIEHUBATh SBJICHUS OKpPYXAIOIIET0 MHUpa Ha
OCHOBaHUU 3HAHUU U OTIbITA, MOJIYYE€HHBIX npu U3YYEHUU XUMUU;
dopMupoBaHuEe y O0y4aroIUXCA T'YMAaHUCTUYECKUX OTHOIICHUH, MOHHUMAaHHUS LEHHOCTH
XUMHUYECKHUX 3HAHUH JJIs1 BBIPAOOTKH SKOJIOTHYECKH LIE€IeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOH JIEATENBHOCTH B LIENSAX COXPAHEHUS CBOETO 310POBbs U OKpYXKarolled MPpUPOIHOU
cpensl;
pa3BUTHE MOTUBALMU K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA
OCHOBE YCBOEGHHs OOIIEUYEIOBEYECKUX I[EHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOOpY

podusis ¥ HAMPABJICHHOCTHU JaJIbHEUIIEro 00 y4eHHUs.



COJEPKXAHUE YYEBHOI'O ITPEJIMETA

BemeCTBO U XUMHYECKasl pecaKuusl

Ilepmonnuecknii 3akoH. llepmonmueckas cucrema Xxumuyeckux dieMeHToB J[. .
MenneneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B H3MEHEHHWH CBOMCTB XWMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPHOJOB, Kalus, KAIBLMUSA U UX COCAUHEHHUN B COOTBETCTBHUHM C

ITOJIOKCHUEM JJICMCHTOB B HCpHOI[H‘—ICCKOﬁ CUCTCMC U CTPOCHHUCM HUX aTOMOB.

CtpoeHue BelmecTBa: BHUJBI XUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUNA KPUCTALIMYECKOW PEIIETKH M BHIA XUMHUYECKOU

CBA3MH.

Knaccudukamus W HOMEHKIATypa HEOPTraHWYECKHWX BEMIECTB (MEXKIyHApOMHAS U

TPUBUAJIILHAS ).

XHUMHYECKHE CBOMCTBA BCIICCTB, OTHOCAIMIUXCA K pa3JIMIHBIM KiIaCCaM HCOPIraHNYCCKUX

COGI[PIHGHHﬁ, TCHCTHYCCKAsA CBA3b HCOPIraHMYCCKUX BCIICCTB.

Knaccugukanuss XMuMHUECKMX peaKUui MO pa3MyHbIM MpU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIMHM BEILECTB, MO TEIUIOBOMY 3(pQEeKTy, MO HM3MEHEHHUIO CTEHeHen
OKHUCJICHUSI XUMUYECKUX AJIEMEHTOB, IO 0OPAaTUMOCTH, MO YYaCTHUIO KaTaau3aTopa). JK30- U

SHAOTCPMHUYCCKUC PCAKIINHN, TCPMOXUMHNYCCKUC YPABHCHH.

[TonsiTHE O CKOPOCTH XUMUYECKOM peakiuu. [lousTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peaknusiX. [IoHsITHEe 0 TOMOTEeHHBIX M TeTepOreHHbIX peakiusix. [lonstue o

XUMHUYCCKOM PAaBHOBCCHUMU.

(DaKTopr, BJIMAIOIIMC Ha CKOPOCTb XUMHUYECKOM pCakiun M II0JIOKCHUC XHUMHUYCCKOI'O

PaBHOBCCHA.

OKXHCIINTEIIFHO-BOCCTAHOBHUTEIILHBIE pCaKkuunu, 3JICKTp0HHBII71 OajlaHC  OKMCJIUTEIIHLHO-
BOCCTAHOBHUTEJIbHOM PCaKIUH. CocraBneHue ypaBHGHI/Iﬁ OKHCIIHNTCIBHO-BOCCTAaHOBHUTCIIbHBIX

peaKuuii ¢ UCMOJIb30BAHUEM METO/1a AJIEKTPOHHOr 0 OasiaHca.

Teopust PMEKTPOIUTUYECKON TUCCOLUALINU. DJIEKTPOJUTHI U HE- AJIEKTPOJIUTHL. KaTHOHBI,

AHHUOHBI.

MexaHnusm Jucconuanuruy BCIICCTB C Pa3JIMYHBIMU BUJIAMHU XUMHYECKOU cBI3U. CTeneHb

Jucconuanunu. CuiibHBIE U cl1a0bIe QJICKTPOJIUTEL.



Peakunu nonnoro oOMeHa. Y caoBUs MPOTEKaHUs PEAKIMI MOHHOTO OOMEHa, MOJHBIC U
COKpallléHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBAa KUCIOT, OCHOBAaHUU M COJIEH B
CBETE MPEJCTABICHUN 00 3IEKTPOIUTHUYECKON aAuccoruanuy. KauecTBeHHbIE peakuu Ha

noHkbl. [ToHATHE O TUAPOJIU3E COTIECH.

XVWMHUYECKUN SKCHEPUMEHT: O3HAKOMIIEHHE C MOJEISIMH KPUCTAUIMUYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJIJIOB M HEMETAIJIOB (TpaduTta u anmmasa), CJI0KHbBIX BEILIECTB
(xnopuaa HaTpHUs);
VCCJIEIOBAaHNE 3aBHCHUMOCTH CKOPOCTH XMUMHWYECKON pPEaKIMH OT BO3JEUCTBHS Pa3IMYHBIX
(haKkTOpOB; MCCIEAOBAHNUE AIEKTPONPOBOIHOCTH PACTBOPOB BELIECTB, MPOLIECCA TUCCOLUALINU
KHCJIOT, IIENOYE M CoJeil (BO3MOXKHO HCIOJIb30BAaHUE BHUAEOMATEPUAIOB); IMPOBEIACHUE
OIBITOB, WJUTFOCTPUPYIOLIUX IPU3HAKU MIPOTEKAHMsI PEaKLMi HOHHOro oOMeHa (00pa3oBaHue
OCajika, BbIIENICHHE Ta3a, O0pa3oBaHME BOJIbI); OIBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTEIIBHBIX peakluil (TOpEeHUE, PEaKLIMK Pa3JIOKEHUs, COCAUHEHHUS);
pacrno3HaBaHUE HEOPraHMYECKUX BEUIECTB C MOMOIIBIO KAaUYECTBEHHBIX PEAKIMi HA WOHBL

PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/14a4.
HemeTajabl 1 UX COCANHCHUA

OOmiass xapakTepucTHKa TaJoreHoB. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTEpPHBIE
crerneHu okuciaeHus. CTpoeHue U (U3NYecKrue CBOMCTBA MPOCTHIX BEIIECTB — TaJOI€HOB.
XUMHYECKUE CBOMCTBA HA MpUMepe Xjopa (B3aUMOJEHUCTBHE C METaUIaMH, HEMEeTalllaMu,
niesioyamu).  Xuoposogopoa. ConsHash KHCIIOTa, XUMHUYECKHE CBOWCTBA, IIOJY4YEHUE,
IpUMeHeHue. [lelicTBue Xjopa M XJIOPOBOAOPOJA HA OpraHu3M 4elloBeKa. Baxneniue

XJIOPUABI U UX HAXOXKIACHUC B IIPUPOAC.

OOmiast xapaktepucThka »3jeMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHUSI AaTOMOB,

XapaKTCPHBIC CTCIICHU OKUCJICHUA.



Ctpoenue u (pu3nUecKue CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPOITHBIE
MOAU(UKAIMKA KUCIOpoAa U cepbl. XUMUYECKHE CBOMCTBA cephl. CepoBOIOPO, CTPOCHHE,
busznueckre 1 XuMu4deckre cBorcTBa. OKCHJIBI Cephl KaK MPEICTaBUTENN KUCIOTHBIX OKCHIOB.
Cepnast kuciota, pu3M4ecKue U XMMHUYECKHUE CBOMCTBaA (00IIME KaK MPEACTaBUTENsS Kiacca
KUCJIOT U creuuduyeckue). XUMUYECKUE PEeaKIUu, JIeKAllue B OCHOBE IMPOMBIIICHHOTO
criocoba mosrydeHust cepHoi KUCIOThL. [IpuMenenne. Conmu cepHOM KUCTOTHI, Ka4eCTBEHHAS

peakius Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ COeTMHEHUN B IPUPOJIC.

XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOLIEH CPeAbl COEUHEHUSIMU Cepbl (KUCIOTHBIE AOK/IH,

3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €r0 MPeOTBPALLCHHUS.

OOmiast xapakTepucTtuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,

XapaKTCPHBIC CTCIICHU OKUCJIICHUA.

A30T, pactipocTpaHeHHe B IpUpoae, (U3NUECKre U XUMUYECKue cBorcTBa. KpyroBopot azora
B TIPUPOJIE.

AMMuak, ero (u3NYecKMe W XUMHUYECKHE CBOMCTBa, MojydeHue u mpumeHeHue. Comu
aMMOHUS, UX PU3NYECKUE U XUMHYECKUE CBOMCTBA, TpUMeHeHre. KauecTBeHHas peakus Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ MoiydeHue, (Gu3nuecKkue U XMMHUYECKHUe CBOWCTBA
(obmIve Kak mpencTaBUTeNs Kilacca KUCIOT U cnienuduueckue). Mcnonp3oBaHue HUTPATOB U

COJIEl aMMOHMS B Ka4€CTBE MUHEPAIbHBIX yOOpEHUH.

XHUMUYECKOE 3arpsiI3BHEHUE OKPYKAIOIIEH Cpe/ibl COSTMHEHUSIMH a30Ta (KUCIOTHBIE TOXKIH,

3arpsi3HEHUE BO3/1yXa, MOYBBI U BOJOEMOB).

dochop, amnorponnsie Moaudukanuu pochopa, pusnueckre 1 XUMHUIECKHUE CBOICTBA.
Oxcun dochopa(V) u dochopHas kucimora, puznueckue M XUMHUUYECKHE CBOMCTBA,

nony4yeHue. Mcnons3oBanue ¢pocdaroB B KauecTBE MUHEPATBHBIX YIOOPEHU.

O6mast xapaktepuctuka osieMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHHSI aTOMOB,

XapaKTCPHBIC CTCIICHU OKUCJIICHUAA.

VYraepoa, amioTpomHble MOIU(HUKAIIMK, pPACIpOCTpaHEHHWE B TMpUpoje, (HU3UYECKHE H
XUMHUUYECKHe cBoMcTBa. Ancopouus. KpyroBopot yriaeposa B npupoze. OKcuasl yriiepoaa, ux
bu3MYecKrue W XHMHYECKHE CBOMCTBA, JICHCTBHE HAa KUBBIC OpPraHU3MBI, IOJIYYCHUE H
MPUMEHEHHE. DKOJOTUUECKUEe MPOoOJIeMBbl, CBsi3aHHBIE ¢ OokcujoM yriepoaa(lV); rumoresa

TII00ABHOTO TTOTEIJICHUS KIIMMAaTa; MapHUKOBBIN 2 (PEKT.



YronpHas kuciaota W e€ Colv, uX (PU3NYECKHEe M XUMUYECKHE CBOWCTBA, IMOJYyYCHUE H

IPUMEHEHUE.

KauectBennas peakmusi Ha KapOoHaT-uoHbl. Mcmonp3oBaHue KapOOHAaTOB B

OBITY, METULIMHE, TPOMBIIIUIEHHOCTH U CEJIbCKOM XO351CTBE.

[lepBoHauanbHBIE TTOHATHS 00 OPraHMYECKHMX BEIIECTBaX KakK O COCAMHEHUSIX Yriiepojaa
(MeTaH, 9TaH, STWJIEH, AllETWICH, JTaHOJ, TJMIIEPUH, YKCycHas kuciora). Mx cocraB u
xuMuueckoe crpoeHue. [loHsATHE O OMOJIOrMYECKH Ba)KHBIX BEIIECTBAX: KUpaX, OeiKax,

YIJIEBOAAX — M MX POJIM B )KM3HU YEJIOBEKA.
MarepuanbHOE €IUHCTBO OPTAHUYECKUX U HEOPTAaHUYECKNUX COCTMHEHUM.

Kpemuuii, ero ¢Qusmueckue U XUMHYECKHE CBOICTBa, NOJyYEHHE U MPUMEHEHHE.
CoenuHenusi kpemHuss B mpupoze. OOmue mpexncraBieHuss o0 okcuae kpemuus(IV) wu
KpeMHHeBOU kucioTe. CHIMKAThI, X UCIOIb30BAaHUE B OBITY, MEIUIIMHE, TPOMBIIILICHHOCTH.
Baxxueiiie cTpouTenbHbIe MaTepuaibl: KEpaMHKa, CTEKIO, LIEMEHT, OETOH, >Kele300€TOH.

[TpoOneMbl 6€30MaCHOT0 UCTIOIL30BaHUS CTPOUTEIILHBIX MAaTEPUAJIOB B OBCEHEBHOM KU3HHU.

XUMUYECKUN HKCIEPUMEHT: H3y4eHHE OO0pa3loB HEOPraHMYECKUX BEILECTB, CBOICTB
COJITHOM KHCIIOTBI; TIPOBEJICHHE KAYECTBEHHBIX PEAKUUU Ha XJIOPUI-MOHBI M HAOIIOJCHUE
MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpaxkaromue (PU3NYECKUe U XMMHUUYECKHE CBOMCTBA
TaJIOT€HOB M UX COEAUHEHUH (BO3MOXKHO HMCIOJIb30BAHUE BUEOMATEPUAITIOB); O3HAKOMIICHUE
¢ oOpa3amu XJIOpuJ0B (TaJIOTeHUI0B); 03HAKOMJICHHE C 00pa3liaMy Cepbl U €€ COSIMHEHUSIMU
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEpPHUAJIOB); HaO0JII0/IeHNE mpoiecca
OoOyraMBaHus caxapa TOJ JCUCTBHEM KOHIIEHTPUPOBAHHOW CEPHOW KHUCIIOTBI, W3YYCHHE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEPHON KUCIIOThI, TPOBEIEHHE KaYeCTBEHHOM peakiuy Ha
cynb(ar-nuoH "
HaOJI0/ICHHE TIPU3HaKa €€ MPOTEKaHUs; O3HAKOMIIEHHWE C (PU3NYECKUMH CBOMCTBAMHU a30Ta,

docdopa u ux



COCMHEHNN (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB), 00pa3llaMH a30THBIX H
dbochopHbIX

yI0OpEHUid; TOJydeHHE, COOMpaHHE, pacClHO3HABAaHME U HW3YYEHHE CBOMCTB aMMHAKa;
IIPOBE/ICHUE

KAUECTBEHHBIX pPEakUuWid Ha HMOH aMMOHMS M (ochaT-uOH M HU3y4YEeHHE MPU3HAKOB HX
IIPOTEKAHUS,

B3aMMO/JICHCTBHE KOHIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEIbIO (BO3MOXKHO MCIIOIB30BAHUE
BUJICOMATEPUAJIOB); HM3YUYEHHE MOJENed KPUCTAUIMYECKUX PEIIETOK anmasza, rpadura,
dymiepeHa;  O3HaKOMJIEHME C  TPOIECCOM  aJCOpOLMU  PAacTBOPEHHBIX  BEILIECTB
aKTUBUPOBAHHBIM yIJIEM UM  YCTPOMCTBOM MpOTHBOras3a; IOJy4YeHHe, coOupaHHue,
pacno3HaBaHUE U U3YYEHHME CBOMCTB YIJIEKMCIIOTO ra3a; MPOBEACHUE KAUECTBEHHBIX PEaKIINI
Ha  KapOOHaT- W  CHWJIMKAaT-MOHbl M  HW3Y4YEHHME IPU3HAKOB UX  IPOTEKAHUS;
O3HAKOMJICHHE C TPOIYKIMEN CUITMKATHOW MPOMBIIICHHOCTH; PEIIEHNE DKCIIEPUMEHTAIIbHBIX

3aaad 110 TeMe«BaxxkHenme HeMeTalllbl U UX COCAUHCHU.
MeTa/iIbl 1 UX COCANHCHHUHA

OOmiast xapakTepUCTUKAa XHUMHYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAHUU HUX
nonoxenns B llepuonnueckoit cucrteme xumuueckux dneMeHtoB [[. WM. MenneneeBa u
cTpoeHusi aroMoB. CTpoeHue MeTaioB. Meraumyeckass CBSI3b M MeTaJUIMYecKas
KPUCTAJUITMYECKAs PEHIETKA. DIIEKTPOXUMHUYECKUI PsJl HAPSKEHUN MeTauioB. duznueckue
U XMMHUYECKHE CBOMCTBa MeTayuioB. OOmue cnocoObl momydeHus MeramwioB. [lonstue o
KOPpO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT KOoppo3uu. CIuiaBsl (CTajb, YyTyH,

TIOPAIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U TPOMBILIIEHHOCTH.

[IleounbIe METaAIIIBL: TIOJIOKEHUE B [leproandeckon cucreMe XuMru4IecKkux 3semMenToB [1. U.
MenzeneeBa; CTpOEHHE HMX ATOMOB; HaxOxJcHHE B mpupone. Ousznueckue m XUMHUYECKUE
cBoiicTBa (Ha mnpumepe HaTpus M Kanus). OKCHUIBI W THAPOKCHUIBI HATpPUS W KaJus.

[IprMeHeHne METOYHBIX METAINIOB U UX COEAUHECHUMN.

[IlerouHO3eMENBHBIE METAIUIBI MATHUM U KaJbLMK: noyiokeHue B [lepuoanueckoit cucreme
xuMmmudeckux 3yeMeHToB 1. 1. Menaeneesa; cTpoeHne UX aTOMOB; HAXOXICHUE B MPUPOJIE.
du3nyeckre U XUMHYECKHE CBOMCTBA Maruus M KajJpOud. BakHele coeIMHEHUS KaJIbIUs

(okcuna, TuAPOKCH I, coin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.



AmomuHnii: nonoxkenue B llepuonnueckon cucreme XxuMudeckux snemeHToB [[. U.
MenzeneeBa; CTpOCHHE aroMa; HaxoxkAcHWe B mnpupone. dusmdyeckne M XUMHYECKUE

CBOMCTBA aMIOMHUHUS. AM(OTEpHbIE CBOMCTBA OKCHUJIA M TUAPOKCHIA ATFOMUHUS.

Keneso: mnonoxenue B Ilepmoamyeckoil cucrteMe XuMHYECKHX »diaeMeHToB J[. .
Menzeneesa; CTpOCHUE aTOMa; HAXOXKJACHHUE B IpUpoie. DU3NUEeCKUEe U XUMUYECKUE CBOMCTBA
xene3a. Oxcunapl, runpokcuabl U comu xkenesa(ll) m xeneza(Ill), ux cocras, cBoiicTBa U

HOJTyYEHHUE.

XHWMUYECKUN DKCIECPHUMEHT: O3HAKOMJICHHE C OOpa3llaMi METAUIOB M CIUIABOB, HX
(GU3UYECKUMHU CBOMCTBaMM; H3YUYCHHE pPE3yJIbTaTOB KOPPO3UHM METAIOB (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCHAA KAIBIHUS H
HaTpusl ¢ BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BHUIECOMATEPHUATIOB); MCCIIEIOBAHUE CBOMCTB
XKECTKOM BOJBI; TMPOIECCa TOPEHUsl >Kele3a B KHUCIOpOoAe (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpPHAJIOB); MPU3HAKOB MPOTEKaHUs KauyeCTBEHHBIX PEaKIMii Ha WOHBI (MarHus,
KaJbIlus, alroMuHus, IHKa, Keneza(Il) u xenesa(1ll), meau(1l)); HabmroaeHne U onyMcaHue
MPOIIECCOB OKpAalllMBaHUs IUIAMEHW HOHAMHU HATpUs, Kajusg U Kaiblusg (BO3MOXKHO
HCIIOIb30BAaHUE BHJICOMATEPHANIOB); HCCIAeAOBaHWE aM(OTEpPHBIX CBOMCTB THIPOKCHIA
QATIOMUHUST W TUJPOKCHJA I[MHKA; pEIIEHHWE OHKCIEPUMEHTAIbHBIX 3a/lad 10 TeMe

«Baxxaenmue MeTauIbl U UX COETUHEHUS).
XuMHS M OKpY:KaK1las cpeaa

HoBeie Marepuanbsl u TexHoJIOTMH. BemectBa W marepuagbl B MOBCEIHEBHOM >KU3HU
YeJIOBEeKa. XUMUS U 310pOBbe. be3onacHoe NCoIb30BaHNUE BEMIECTB U XUMUYECKUX PEAKIUN
B ObITy. [lepBast momoIIb Ipu XUMHUYECKUX 0XKOTax U OTpaBieHUAX. OCHOBBI HKOJIOTHYECKOM
rPAaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYyKarouied cpeabl (mpejaesibHasi JOMyCTUMAst

koHueHTparus BemiectB — [1/1K). Ponb xuMun B perieHuu 3K0JI0ruueckux mpooiem.



[IpupoaHbie UCTOYHUKHU YTIIEBOJOPOAOB (YyroJib, MPUPOAHBIA a3, HEPTH), MPOIYKTHl UX

nepepadoTKH, UX POJb B OBITY U MPOMBIIIEHHOCTH.

XUMHYECKUH OKCIICPUMCHT: U3YUCHUC 06p33u03 MaTCpHUuaIoB (CTGKJ'IO, CIllIaBbl MCTAJLIIOB,

MOJIMMEPHBIE MATEpUAJIbI).
MexknpeaMeTHbie CBSA3H

Peanuzanus MeXIpeIMETHBIX CBSI3€M NMPU M3YYEHUH XMMHUHU B 9 Kilacce OCYILECTBIISETCS
yepes
UCIOJb30BaHME KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK U MOHATUH, SBISIOLIUXCS
CUCTEMHBIMU JUI1 OTAEIbHBIX [PEAMETOB E€CTECTBEHHO-HAay4yHOro LuKia. Peanusanus
MEXIPEIMETHBIX CBSI3€d NPU H3YyYEHUHM XHMHM B 9 KJlacce OCYIIECTBISIETCA 4Yepe3
UCTIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK M MOHITHH, SBISIOMIUXCS

CUCTCMHBIMU IJIA OTACIIBHBIX ITPCAMCETOB €CCTCCTBCHHO-HAYYHOI'O IIHUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSATUS: HAay4yHbIM (pakT, TUIOTE3a, 3aKOH, TEOpUs,
aHalM3, CHHTE3, KiacCH(MUKAIUs, TEePUOAUIHOCTh, HAOIIOJAEHHE, DSKCIICPUMEHT,
MOJICIUPOBAHUE, U3MEPEHHUE, MOJECIb, SIBICHUE, MAapHUKOBBIA A(PGEeKT, TeXHOIOorusil,

MaTepHUaIbI.

®duszuka: wmarepus, aroMm, OJJEKTPOH, NOPOTOH, HEUTPOH, WOH, HYKIHI, HN30TOIIBbI,
PAaIOAaKTUBHOCTb, MOJIEKYJA, OJJEKTPUYECKUU 3apsl, IPOBOJHUKH, MOIYNPOBOIHUKH,
JRJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEI0, 00BbEM, arperaTHOE COCTOSIHUE BEIECTBa, a3,
pacTBOp, PacTBOPUMOCTh, KPUCTALTMYECKAs PEMIETKA, CIUIaBbl, (U3MUECKUE BEITUYUHBI,

CAWHUIBI UBMCPCHHA, KOCMHUYCCKOC IIPOCTPAHCTBO, IINIAHCTHI, 3Bé3I[I>I, COHHHC.

buonorus: dotocuntes, apixanue, 6uocdepa, 3KOCUCTEMa, MHUHEpPAIbHBIE YIOOpEHUs,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBHI, MUTATEIbHbBIC BEUIECTBA.
I'eorpadus: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIE TMOPOAbL, IOJE3HBIE

HCKOITaCMBIC, TOIINIMBO, BOOHBIC PCCYPCHI.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHBI

I/I3y‘—I€HI/I€ XUMHH B 9 Kjacce HarpaBJICHO Ha JOCTHIKCHHUC O6y‘—IaIOH_[I/IMI/IC$I JINYHOCTHBIX,

METaNpeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHHS y4EOHOT0O peIMeETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHHUS MPOrpPaMMbl OCHOBHOTI'O 0OIIEro oOpa3oBaHUs
JIOCTUTAIOTCS B X0/1€ 00y4eHUsI XUMUU B €IMHCTBE y4eOHOM 1 BOCIIUTATEIILHON ACSATEILHOCTH
Opranu3alii B COOTBETCTBUM C TPAJULHMOHHBIMH POCCUMCKUMH COLUUOKYJIbTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMU I[€EHHOCTSMH, MPUHATHIMU B OOIECTBE MpPaBUJIIAMU M HOPMaMH
MOBEJICHUSI U CIOCOOCTBYIOT IMPOLIECCaM CAaMOIO3HAHUSA, CAMOPA3BUTHUS U COIHAIM3ALUN

00 yJaromuxcs.

JIM4HOCTHBIE PE3YyJbTAaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM UYHCIE B YACTHU:
IIaTpuornyeckoro BOCIIUTAHUSA
1) IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY U
HAay4YHOMY HAacCJeAWI0, TOHUMaHUs 3HAYCHUS XUMHUUYECKON HAyKH B KM3HU COBPEMEHHOTO
o0I11eCTBa, CIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(POPMAILIMEH O TEPEOBBIX JOCTHKEHUSIX
U OTKPBITUSIX MUPOBOU U OT€YECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX

00 yCTpOICTBE MUpPa U 00IIIECTBA;

I'paxkpanckoro BOCIIUTAHUS

2) TpEenCTaBJIICHHS O COIMAJIbHBIX HOPMaX M MpaBUIaX MEXKJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIC3HON, Yy4eOHO-
HCCIICIOBATEIbCKOM, TBOPUECKOM W APYrUX BHUJAX JESATEIbHOCTH; TOTOBHOCTH K Pa3HO
00pa3HOil COBMECTHOW NEATEILHOCTH TPU BHITOTHCHUHN y4eOHBIX, MMO3HABATEIBHBIX 3374,
BBITIOJITHCHUU XUMHMUYECKHUX DKCIEPUMEHTOB, CO3JIaHMHM YYE€OHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHUMAHUIO U B3aUMOIOMOIIY B MPOIIECCe ITOW yueOHOM NeATeTbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEJICHUE M TOCTYNKH CBOMX TOBAPUUICH C TMO3WUIMA HPABCTBEHHBIX W

MIPABOBBIX HOPM C Y4ETOM OCO3HAHUSA MOCIIECICTBUNA MOCTYIIKOB;

ennocTn HAYYHOI' 0 MO3HAHMSI
3) MHPOBO33PEHUECKMX TNPEACTABICHUA O BEHIECTBE U XUMHYECKOM peakiluu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIONIUX OCHOBY IS

NOHUMAHUSA CYIIHOCTH HAay4YHOM KapTUHBI MHUPA; TPEACTaBICHU 00 OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKA C MPUPOIHON CPENIOi, O POIU
XUMUH B MMO3HAHUU ATUX 3aKOHOMEPHOCTEM;
4) mo3HaBaTEIbHBIX MOTHBOB, HAPaBJICHHBIX HA TMOJIYYECHHE HOBBIX 3HAHUN MO XUMUU,
HEOOXOTUMBIX TUISt OO0BSICHEHUS Ha0JII01aeMbIX MPOLIECCOB u SABJICHUU;
5) no3HaBaresibHOU, UH()OPMAIITMOHHON Y YUTATEIbCKON KYJIbTYPhI, B TOM YHCJIEC HABBIKOB
CaMOCTOSITEJILHOM PabOThl ¢ Y4EOHBIMU TEKCTaMHU, CIPABOYHOU JTUTEPATYPOH, TOCTYITHBIMHU
TEXHUYECKUMU cCpelcTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTHUI;
6) uaTepeca K OOYUYCHHUIO U TO3HAHUIO, JIFOO03HATEIHHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOSKTHOM M MCCIIEI0BATEIHCKON JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY

HaIpaBJICHHOCTH U YPOBHS 00Yy4YEeHHUS B JAalbHEUIIEM;

dopmupoBanus KYJbTYPbI 3/10P OBbS
7) OCO3HaHUsS IICHHOCTH J>KW3HU, OTBETCTBEHHOI'0 OTHOIICHHUS K CBOEMY 37I0POBBIO,
YCTAaHOBKH Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHUS TOCICICTBUN M HEMPHUATHS BPETHBIX
NpUBBIYEK (YIOTPEOJICHUS aTKOT0JIsl, HAPKOTUKOB, KypEHUs1), HEOOXOAUMOCTH COOIIOICHU I
npaBuj 0€30MaCHOCTU MPU OOPAIIECHUU C XMMUUYECKUMHU BEIIECTBAMU B OBITY M pEeaIbHOU

JKM3HU;

Tpynosoro BOCIIMTAHHUA
8) MHTepeca K MNPAKTUYECKOMY HU3YyUeHHUIO Ipodeccuil W Tpyna pa3iIdyHOro poja,
YBaXEHUE K TPYAY U pe3ysibTaraM TPYIOBOH AESITEILHOCTH, B TOM YHMCJIE HA OCHOBE
OPUMEHEHUS! TPEIMETHBIX 3HAHUM MO XMMHUHU, OCO3HAHHOTO BbHIOOpAa MHAMBUIYATHHOM
TPaeKTOPUMU TPONOJDKEHHUs] 00pa3oBaHMs C YYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX MHTEPECOB MU NOTPEOHOCTEN; YCIEHIHOU
npoeCCUOHATBHON NEATENTbHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHHI; TOTOBHOCTb

aJIanTHPOBATHCS B MPOPECCUOHATILHOM Cpelie;

IKOJIOr H1ECKOr 0 BOCIUTAHUA
9) sKOIOrMYECcKH 11eJIeCO00Pa3HOT0 OTHOIICHUS K MPUPO/I€ KaK HCTOYHHUKY KM3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHHS, MIOHUMAHUS IIEHHOCTU 3/I0POBOTO M 0€30IacHOro odpasa *KHU3HH,
OTBETCTBEHHOT'O OTHOIIICHHUSI K COOCTBEHHOMY (PU3NYECKOMY M TICHXHYECKOMY 3J0POBBIO,
OCO3HAaHMsI IICHHOCTH COOJIO/IEHUs TpaBWJI OE€30MacHOro TOBENEHUS TMpu padoTe ¢
BCIICCTBAMH, a TAKXKE B CHTYaIUAX, YIPOXKAMOIIMX 3J0POBBI0 M JKH3HU JIIOJICH;
10) crmocoOHOCTH MPUMEHSITh 3HAHUSA, MOJIydaeMble MPH H3YUYCHUH XUMHH, IS pEUIeHUs

3a71a4, CBA3aHHBIX C OKPYKAKOUIEW MPUPOJHON CPENOU, MOBBIIIECHUS YPOBHSA DKOJIOTHYECKON



KYJIbTYpHI, OCO3HaHUS
r7100a7IbHOT0 XapaKTepa 3KOJOTHIECKUX MPOOJIEM U ITyTeH X PEIICHUS TOCPEICTBOM METOI0B
XUMUU; 11) >KOJOrMYecKOro MbIIUICHHS, YMEHUS pPYKOBOJICTBOBATbCS WM B

HOBH&B&TCJ’IBHOIZ, KOMMYHI/IKaTI/IBHOﬁ )51 COHHaHBHOﬁ IIPAaKTHUKC.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTampeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAUYUMBIC Jisi (HOPMUPOBAHUS
MHUPOBO33pEHUS 00IIIEHAYYHbIC TIOHATUS (3aKOH, TEOpHUs, MPUHIINI, TUIIOTE3a, (PaKT, CUCTEMA,
MPOoIIeCC, IKCIEPUMEHT U JP.), KOTOPbIE MCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeIMETax ¥ MO3BOJISIOT HA OCHOBE 3HAHUHN U3 ATUX MPEIMETOB (DOPMHUPOBATH MTPEICTABIICHUE
O TIEJIOCTHON HAYYHOU KapTUHE MHUpPA, U YHUBEPCAIbHBIC yaeOHBIC ACHCTBUS (IT03HABATEIHHBIE,
KOMMYHUKATUBHbBIC, PETYISITUBHBIE), KOTOPhIE 00ecneunBaoT GOpMUPOBAHUE TOTOBHOCTH K
CaMOCTOATEIIbHOMY IJTAHUPOBAHUIO u OCYIIECTBIICHUIO y4eOHOM

JACATCIIbHOCTH.

MeranpenMeTHbIE pE3yNbTaTbl OCBOEHUS OOpa30BATEIbHOM MPOrpaMMbl [0 XHUMHH

OTpPaXKaroT OBJIaACHUC YHUBCPCAJIbHBIMHA I103HABATCIIbHBIMHA I[GﬁCTBPIfIMPI, B TOM 4YHCIJIC:

bazoBbiMu JOrH4eCKUMH JelCTBUIIMHU

1) ymeHMeM WuCMOb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHUM 3HAHMIA:
pacKpbhIBaTh CMBICI XUMHYECKUX TOHATUM (BBIIENSATH MX XapaKTepHbIC TMPU3HAKH,
yCTaHABJIMBATh B3AaUMOCBSA3b C IPYTHUMU MOHSATHUSIMH ), HCTIOIH30BATh MOHATHSI JISI O0BSICHEHUS
OTIIENbHBIX (DAKTOB W SIBJICHUM; BBHIOMpATh OCHOBAHUS U KPUTEPUU I KiaccupuKkaumu
XUMHUYECKUX BEHIECTB U XUMHUYECKHX PEAKIMW; YCTAHABJIMBATH IPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIYy OOBEKTaMH W3y4YEHUS; CTPOUTH JIOTUYECKHE PaCCyXIACHUS (MHIYKTHBHBIC,
JIETyKTUBHBIE, §(0 aHAJIOTUH), JienaTh BBIBO/IBI u 3aKJIIOUYCHUS

2) yMEHUEM MPUMEHSThH B MPOIIECCE MO3HAHUS MOHATUS (IPEAMETHBIE U METalPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICNH, UCIOJb3yeMble B XMMHUHU, MPeoOpa3oBBIBATh MIMPOKO
MPUMEHSIEMBIE B XUMHUU MO/JIETTLHbBIE MIPEICTABICHUS — XUMHUYECKUH 3HAK (CUMBOJI DJIEMEHTA),
XuMu4Yeckass ¢GopMmysia M YpaBHCHHE XHMHYECKOM PEAKIUM — TIPH pEIICHUU y4eOHO-
MO3HABATEJBHBIX 33/1a4; C YYETOM OTHUX MOJEIBHBIX MPEICTABICHUN BBIABIATH U
XapaKTEepU30BaTh CYIIESCTBEHHBIC MPU3HAKH U3y4aeMbIX 00bEKTOB— XHMHYCECKHUX BEIIECTB U
XUMHUUYECKUX PEaKIIMil; BBISIBIISTH OOIIUE 3aKOHOMEPHOCTH, TPUUMHHO-CJICICTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YYAEMbIX IPOLECCAX U SBICHUSX; MpeJiaraTb KPUTEPUH IS BBISBICHUS

ATUX 3aKOHOMEPHOCTEH M MPOTHUBOPEUU; CAMOCTOSITEIBLHO BBIOMpPATH CIOCOO pelIeHUs



yuyeOHOM 3amauu (CpaBHUBAaTh HECKOJIbKO BapUAHTOB pEIICHMS, BBIOUPATh HauboJee

HNOAXOJAIIUN ¢ YYETOM CaMOCTOSITEIBHO BBIJICTIEHHBIX KPUTEPUEB);

ba3zoBbIMH HcC/Ie10BATEIbCKUMH AeCTBUAMM
3) yMEHHEM HCIOJIb30BaTh MOCTABJIEHHBIE BONPOCH B KaUe€CTBE MHCTPYMEHTA MO3HAHUS, a
TAaK)K€ B KauyeCTBE OCHOBBI JJIsi (POPMUPOBAHUS TUIIOTE3bl MO IMPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMBIX CYKJCHUN;
4) npuoOpeTeHue OmbiTa MO IUIAHMPOBAHWIO, OPraHU3alMUd U TMPOBEICHUIO YYEHUYECKUX
HKCIEPUMEHTOB: YMEHHE Ha0II01aTh 3@ XO/I0M IPOIEcca, CAMOCTOATEIbHO MPOrHO3UPOBATH
ero pe3yJsbrar, (HopMyaupoBaTh OOOOILIEHHUS M BBIBOJBI MO pe3yjibTaTaM MPOBEIEHHOIO

OTIBITA, UCCIIEAOBAHUS, COCTABIIATh OTYET O MIPOCIIAHHON paboTe;

Pa6oroii c uHopmanuen

5) yMeHueM BBIOMPATh, aHAJTU3UPOBATh U MHTEPIPETHPOBATH MHPOPMAILIMIO Pa3TMIHBIX
BUJIOB ¥ ()OPM TMPEACTABICHUS, TTOJYIaeMYIO U3 Pa3HBIX UCTOYHUKOB (HAYYHO -TTOMYJIIpHAs
JuTepaTypa XMUMHUYECKOrO0 COJIep)KaHMs, CIpaBOYHBIE MocoOus, pecypchl MHTepHera);
KPUTUYECKH  OIIEHMBATh  NPOTHBOPEYMBYID M  HEJAOCTOBEPHYIO  HH(OpPMAIIHIO;

6) yMEHHEM IIPUMCHATh pa3IMYHbIE METOJBl M 3alpoChl IIPH IIOMCKE M OTOOpe
MH(pOpMaLIMM U COOTBETCTBYIOIIMX JAHHBIX, HECOOXOAUMBIX ISl BBIMOJHEHUS] YYCOHBIX U
MO3HABATEIBHBIX 33Jlad  ONpe-JACAEHHOIO0 THUIIA, IPUOOPETCHUE OIbITa B 00JacTH
UCIOJIb30BaHUST WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH, OBJIAJCHUE KYJIbTYpPOU
AKTUBHOTO MCIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CHUCTEM; CaMOCTOSTEJIbHO BHIOMPATH
ONTUMAIIbHYIO (POpMY MpecTaBICHUS HH(OPMAITUU U WLTIOCTPUPOBATH pellaeMble 3aa9n
HECJIO)KHBIMM ~ CXE€MaMH, JuarpaMMmMamu, JpyrumMu  ¢opmamu rpaduku ©U  UX
KOMOMHAIIUSAMU;

7) yMeHHEM HCIIOIb30BaTh U aHAJIM3UPOBATH B MPOIECCe YUeOHON M MCCIIeI0BATEIbCKOM
JEATeIbHOCTA WH(OpPMALMI0 O BIUSHUM MPOMBIIUIEHHOCTH, CEIBLCKOTO XO35HUCTBA H

TPAHCIIOPTa HA COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEIbI;

YHuBepcajJbHbIMU KOMMYHUKATHBHBIMH AelCcTBUAMH
8) ymeHueM 3agaBaTh BOMNPOCHI (B XOA€ AMAIOra W/MIM JOUCKYCCHUU) MO CYHIECTBY
o0cyxmaeMoil TeMbl, (OPMYIUPOBATh CBOM MPEIJIOKEHUS OTHOCUTEIILHO BBIMOIHEHHUS
MPEIIOKEHHON 3a71a4U;
9) mnpuoOpereHue OIbITa MPE3CHTALUU PE3YyIbTATOB BBINOJHEHUS XUMHYECKOTO

IKCTIEpUMEHTA (JJA0OPATOPHOTO OIbITa, JA0OPAaTOPHOM PabOTHI MO MCCIEAOBAHUIO CBONCTB



BEIIECTB, yueOHOro npoekrta); 10) 3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMHU
MO3HABATEIBHOMN U UCCIIEN0BATEIbCKON ACSITEIHLHOCTH MPU PEIICHUU BOSHUKAIOUTUX MTPoOIeM
Ha OCHOBE Y4€Ta OONIMX HHTEPECOB W COrJacoBaHWs mo3uIui (00CyxaeHus, oOMeH
MHEHUSIMH, «MO3TOBBIE IITYPMbD), KOOPJAWHALMS COBMECTHBIX JCHCTBUI, OMNpENEICHUE

KPUTEPHEB MO OLICHKE Ka4eCTBA BBIITOJIHEHHOW pabOThI U 1Ip.);

YHuBepcajibHbIMH pPeryJsiTHBHbIMU AeHCTBUSIMH

I1) yMmeHumeM CamMOCTOSTENBHO ONPEACNATh LEIU JIEATEJIbHOCTH, IJIAHUPOBATh,
OCYILIECTBIISITh,
KOHTPOJIMPOBATh W MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JEATEIHHOCTh, BHIOMPATH
HauOonee 2@ EKTUBHBIE CHOCOOBI pEIIeHUsT Y4YeOHBIX M TMO3HABAaTENbHBIX 3ajad,
CaMOCTOSITEIHHO COCTABIISATh WJIM KOPPEKTUPOBATH MPEIOKEHHBIN alrOpUTM JIEHCTBUN MPU
BBITIOJTHEHUHU 3a/IaHUM C y4ETOM IMOJY4EHHUS] HOBBIX 3HaHUN 00 M3ydyaeMblX OOBEKTaX —
BEIIECTBAX W PEAKIUAX; OIEHWBATH COOTBETCTBHE IMONYYEHHOTO pe3yibTaTa 3asBICHHOU
(128

12) ymeHneM HCHONB30BaTh W AHAIM3UPOBATH KOHTEKCTHI, IMpEajiaracMble B YCIOBUU

3aJaHuN.

HPEIMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 0053aTETBLHOTO  COACpPIKAHUSA,
YCTAQHOBJICHHOTO JaHHOM TMpUMEpHON paboue mporpaMMoi, BBIJICISIOT: OCBOCHHBIC
OOy4JalOIIMMUCST HAay4HbIE 3HAHWS, YMEHHS W CIOCOOBI JCHCTBHM, crernuduyueckue s
peIMETHON o0nacTu «Xumusy, BU/IbI NesITeNbHOCTH o
MOJIYICHUIO HOBOTO 3HAHWS, €r0 HHTEPIPETAINH, MpeoOpa3oBaHUIO W TMPUMEHECHUIO B

Pa3JIMIHBIX y‘1€6HI)IX N HOBLIX CUTYyallUAX.



[IpenmeTHble  pe3yibTaThl  MPEACTaBICHBI  OTPaXarOT  CPOPMUPOBAHHOCTH Y

OO yJarOIIMXCS CIAEAYIOMNX YMECHHUI:

1) packpvisams cmbici OCHOBHBIX XUMHUYECKHUX TOHSATHI: XMMHUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, AHHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMHUECKas peakiusi, XUMUYECKasl CBS3b,
TerI0BOM 3P dEKT peakiiuu, MOJb, MOJIIPHBIN 00BEM, PACTBOP; SIIEKTPOJIUTHI, HEAIEKTPOIIHTHI,
AIICKTPOJIUTHYECKAsT JUCCOLMAIMS, PEaKIMd HOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecCHE, oOpaTuMbIe u HeoOpaTUMBbIe peakiuu, OKHCITUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU, OKUCIUTEIh, BOCCTAHOBUTEND, OKUCIEHUE U BOCCTAaHOBJICHUE,
aoTponusi, aM()OTEPHOCTh, XUMHUYECKas CBsI3b (KOBAJICHTHAsl, MOHHAS, METAJLIMYECKas),
KPUCTAJUIMYECKAs PEIIETKA, KOPPO3HsSI METAIOB, CIUIABbl; CKOPOCTh XMMUYECKOW pEaKIUH,
MPEAEIBHO JOMyCTUMAst KOHLICHTPALIUS (ITAK) BEILIECTBA;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECCKHUX MOHATHN (CM. T1. 1) U IPUMEHSATH
3TU HOHSTHUS npu OMHMCaHUU BEILIECTB U 170'¢ pEeBpaIICHU;

3) ucnonvzosams XUMHYECKYIO CAMBOJIMKY JUISI COCTaBIICHUS (POPMYJI BEIISCTB M YPaBHCHUN
XUMHUYECKUX peaKLuu;

4) onpedensimpb BAICHTHOCTD U CTCTIICHb OKUCICHHS XUMHYECKHX 3JIEMEHTOB B COCTUHEHUSX
pPa3IUYHOrO COCTaBa; MPUHAIJICKHOCTh BEUIECTB K OMPENCIEHHOMY KJIAcCy COEAUHEHUU IO
dbopmynaM; BHJ XUMHUYECKOW CBs3M (KOBAJIGHTHAs, HWOHHAs, MeETaUIMYEeCcKas) B
HEOPraHMYECKUX COCIUHEHUSX; 3aps]l MOHA MO XUMHYECKOU (QopMylie; XapakTep Cpelnbl B
BOAHBIX pAacCTBOpAaxX HEOPraHWYECKUX COCAWHEHUH, THUII KPUCTAUIMYECKONM PEHIETKH
KOHKPETHOTO BEILIECTBA;

5) packpwieams cmoicn Iepuonnueckoro 3akona J[. 1. MenaesneeBa u IeMOHCTPHPOBATD €0
MOHMMAaHUE: OMHUCHIBATh M XapaKTepu3oBaTh TaOimuHyo (Gopmy lleprogmdeckoit crucTembl
XUMHUUYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs noArpynmna (A-rpymnma)» u «no0odHas
noarpynmna (b-rpynma)», manbie U GoJblIME MEPUOAbl; COOTHOCUTh 0003HAUYEHMS, KOTOPbIE
UMEIOTCA B MEPUOAUYECKON TabJMIle, C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB U 3apsifl siipa, 00IIIee YMCIIO STIEKTPOHOB U pacipeieieHue ux
o AJIEKTPOHHBIM CJI0sIM); OOBSCHSTh oOmue 3aKOHOMEPHOCTH B
M3MEHEHUH CBOWMCTB 3JIEMEHTOB U UX COCAUMHEHUN B Mpe/iesiax MaJIbIX MEPHUOJIOB U IJIaBHBIX
MOATPYII c y4€TOM CTPOCHHUS 170:¢ aTOMOB;

6) KJZdCCMd)I/lI/;MPOGClmb XUMHUYICCKUC BJICMCHTBI; HCOPIraHNMYCCKHUEC BCIICCTBA, XUMHNYCCKHC



peakuuu (10 YUCITy U COCTaBY Y4aCTBYIOIIMX B PEAKIIMU BEIIECTB, [0 TEIIOBOMY 3P deKTY, 1Mo
U3MCHCHHIO CTCTICHEH OKHCJICHUS XUMUYECKAX AJIIEMEHTOB);
7)  xapaxmepuzoéams (ONUCHIBATH) OOIIME W CHEIUPUICCKHEC XHUMHYCCKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOTBEPKIasi OMMCAHUE TPUMEPAMU MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHHM COOTBETCTBYIOLINX XUMHUYECKUX peaKum;
8) cocmaensimb ypaBHEHHUS DICKTPOIUTHYCCKON JUCCOIUAIIMN KUCIIOT, IIEI0UYCH U COJeH;
MOJTHBIE W COKpAIIEHHBIE YPaBHEHUS PEaKIMii HMOHHOTO OOMEHa; YpaBHEHHUS pEaKIui,
MOITBEPKAAFOTITUX
CYIIECTBOBAHUE T'€HETUYCCKOM CBSI3M MEXKIY BCIIECTBAMH  Pa3IMYHBIX  KJIACCOB,
9) packpvisamv cywHOCMb OKUCIUTEIBLHO-BOCCTAHOBUTEIILHBIX PEAKIMIA MOCPEICTBOM
COCTaBJICHUS 3JEKTPOHHOTO Oananca ATUX peaxiuii;
10) npoenosuposeams CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT MX CTPOCHHS; BO3MOXKHOCTH
MPOTEKAHUS XUMHUYECKUX peBpalieHun B pa3IMYHbBIX YCIIOBUSIX;
11) 6viuucnsims OTHOCHTEIBHYIO MOJISKYJSIPHYIO U MOJIIPHYIO MacChl BEIIIECTB; MAaCCOBYIO
JIOJTEO
XUMHUYECKOT0 dJIeMeHTa 1Mo ¢GopMylie COeIMHEHHs; MAaCCOBYIO OO BEIIECTBAa B PacTBOPE;
IIPOBO/IHTH pacuéThl 1o YpaBHEHUIO XUMUYECKON peaKInu;
12) cnedosams TpaBWIAM TOJb30BAHUSA XUMHUYECKOW TOCYIOW | J1aOOpPaTOPHBIM
00OpyIOBaHHEM, a TaKKe TpaBWJIaM OOpaIIeHUS C BEHMIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMU TIO BBIMOJTHEHHUIO JITAOOPATOPHBIX XUMHYECKUX OIMBITOB IO TMOJTYYEHUIO U
COOMPaHUIO ra3000pa3HBIX BEIIECTB (AMMHAaKa M YIJICKUCIIOro ra3a); 13) npoeooUmbs
pEaKIu, TMOATBEPKIAIONINE KAYSCTBEHHBIM COCTaB pPa3IMYHBIX BEIIECTB: pPACIO3HABATh
ONBITHBIM TYTEM XJIOpPHA-, OpOMHI-, HOJAUJI-, KapOoHar-, docdar-, cuiumkar-, cyiabdar-,
TUAPOKCU-MIOHBI, KATHOHBI aMMOHHMSI YU MOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIMINUE B
BOJIHBIX pacTBopax HEOPraHUYECKUX BEIIECTB;
14) npumensmv OCHOBHBIC OICPALIMHA MBICIUTEIHLHOW ACSITEILHOCTH — aHAJM3 U CHHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATU3AIINIO, BBISIBIICHUE TPUYUHHO-CJIC/ICTBEHHBIX CBA3CH —
JUTSI U3yYEHUST CBOMCTB BEIIECTB W XUMHYECKUX PEAKIUH; €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUs — HAOMIOeHWe, W3MEpPEHUEe, MOJCIUPOBAaHUE, JKCIEPUMEHT (pealbHBIN |

MBICJICHHBIMN ).



TEMATUYECKOE IINTAHUPOBAHUE

Ne | HaumeHoBaHHe pa3jieioB H KoJunyecTBo yacos Jarta Bujpbl gesiTeIbHOCTH Bujel, JJIeKTPOHHbIE
/N | TeM MporpaMMbl H3y4YeHHus dopmbl (undposbie)
BCEr0 | KOHTPOJIbHBIE | MPAKTHYECKHE KOHTPOJISI oGpa3oBaTeJbHbIE
padoTbI paboTsl pecypebl
Pa3gen 1. BemecTBo M1 XUMHYECKHE PeaKIMH
1.1. | MoBTopenue u yrayénenue suanmii| 1 0 0 06.09.2022 | XapakTepu30BaTh XUMHYECKHE HTEMEHTHI EPBBIX TPEX TIEPHOIOB, KANUS U KAJIBIHA MO VerHbII http://college.ru/himiya/
OCHOBHBIX pa3jiesIoB Kypca 8 08.09.2022 | ux nonoxenuto B Ileproanueckoii cucreme J. U. Menjeneesa; ompoc;
KJacca KunaccnduuupoBath 1 Ha3bIBaTh HEOPTAHWYECKUE BEIIECTBA N3YYCHHBIX KJIACCOB; KonrponbHas
OnuchIBaTh O0IIME XUMUYECKUE CBOIMCTBA BEIECTB Pa3JIMUHBIX KJIACCOB, OJATBEPXKAATH pabota;
CBOICTBa MPHMEPaMH MOJIEKY/IAPHBIX YpaBHEHHH XUMUUECKUX PEAKIHA; ;
1.2. | OcHOBHBIE 3aKOHOMEPHOCTH 5 0 1 08.09.2022 | OnpesenaTh OKMCIUTEL U BOCCTaHOBUTENL B OBP; Ipaxtuueckas | http://him.1september.ru
XHMHYECKHX peakuui 22.09.2022 | CocTaBisTh 2NEKTPOHHBII GaNaHC peaKkIuu; pabora;
ITpoM3BOANTH BHIYUCIICHUS 110 XUMHYECKUM
1.3. | DekTpoauTHYECKAs 8 1 1 27.09.2022 | CocraBnsTh ypaBHEHHS AUCCOLMALMU KUCIIOT, [IEJI0YEH U CONCH, TIOJHbIE 1 Kourponbuas | http://chemistry.narod.ru
aucconuanus. XuMu4yecKHe 20.10.2022 | coxpaiuéHHbIE HOHHBIE YPABHEHHS XUMHUYECKUX PEAKIIUH HOHHOTO 0OMEHa; pabora;
peaKkiuy B pacTBOpax ITnaHupoBaTh U OCYLICCTBIATH HA MPAKTHUKE XMMUYCCKHUE SKCIICPUMEHTBI, IIPOBOUTD
HaOJII0/ICHNS, IeJIaTh BBIBOJBI 10 Pe3yJIbTaTaM 3KCIICPUMEHTa;
Hroro no pazngeny 14
Pazpnen 2. HemeTa/lIbl H MX COeJMHEHHUS
2.1. | O0mas xapaKTepucTHKA 3 0 1 25.10.2022 | XapakTepu3oBath (pU3HYECKHE U XAMHYECKHE CBOMCTBA MPOCTHIX BELIECTB raOreHOB Ipaxtuueckas | http://him.1september.ru
XHMHYeCKHX 3jeMenToB VIIA- 08.11.2022 | (na mpuMepe XJI0pa) U CIOKHBIX BEMIECTB (XI0POBONOPO/A, XIOPHUIa HATPHS), pabora;
rpynnsl. [ajorenst CrIoCco0bl MX MOJIYYEHHUS, IPUMEHEHUE 1 3HAYCHHUE B IPHPOJE U KU3HH YEIOBEKa;
OrnpenesnsiTs TaJoreHN/-HOHbL B PaCTBOPE;
2.2. | Obwmas XxapaKTepuCTHKA 6 0 1 10.11.2022 | XapakTtepu3oBath (pU3HIECKHE M XHMHYECKHE CBONCTBA MPOCTOTO BEIIECTBA CEPhI U e [paktuueckas | http://him.1september.ru
XMMHYEeCKHX dJieMeHTOB VIA- 29.11.2022 | coenuneHuii (cepoBOIOPOAa, OKCHIOB CePbl, CEPHON KUCIOTHI, CYIb(aToB), CIOCOOBI pabota;
rpynnsl. Cepa u eé X MOJIYEHHUS, IPUMEHEHUE ¥ 3HAUEHHUE B IIPUPOJIC M XKH3HH YEIIOBEKa;
CoeMHEeHNsI OrnpenernsiTe HaIM4KE Cynb(aT-HOHOB B PaCTBOPE;
2.3. | O0mas XxapaKTepuCcTHKA 8 0 1 01.12.2022 | Xapakrepu3oBaTh (pU3MUECKHE H XMMHYECKHE CBOMCTBA MPOCTHIX BelIecTB a30Ta M ocopa | Ipakrmueckas | hitp://him.1september.ru
XHMHYECKHX 3J1eMEeHTOB VA- 27.12.2023 | u ux coeuHeHH (aMMHUaKa, cojleif aMMOHMS, a30THOM KMCJIOTBI, HATPATOB, OKCH/IA padorta;
rpynnel. A3oT, ¢ocdop u ux tdocdopa(V) u pochopHoit KKCIOTHL, GochaTos), CIOCOOBI X MOTYUYCHUS, IPUMEHEHHE 1
coeIMHEeHNUsI 3HAYCHUC B IPUPOJIC 1 KU3HH YCIOBEKA;
Onpenensts HOHbI aMMOHUS U (OC(aT-MOHBI B pacTBOPE;
2.4. | O6mas XxapaKTepuCcTHKA 10 1 1 29.12.2023 | Xapakrtepu3oBarh pU3MIECKUE M XUMHUECKHE CBOHCTBA MPOCTHIX BELIECTB YIIIEPOIA U Tpaktuueckas | http://college.ru/himiya/
XHMHYECKHX 2JIEMEHTOB 07.02.2023 | kpemHus 1 UX cOeMHEHNH (OKCUIIOB YIJIEPO/IA, YTOILHON KHCIIOTHI, KAPOOHATOB, pa6ora;
IVA-rpynnsi. OKCHZA KPEMHUS, KPEMHUEBOH KUCIIOTBI, CUIMKATOB), CIIOCOOBI UX MOIY4CHHUS,
Yriaepox u kpeMHHiT U UX [PUMCHEHHE W 3HAYCHHE B IPHPOJE M KU3HU YEIIOBEKa;
coeIMHEeHNsI OrnpezensiTe KapOOHAT- U CHJIMKAT-HOHBI B PACTBOPE;
HUroro o pazaeiny 27
Pa3zzen 3. MeTajliibl M1 MX COeIMHEHHS
3.1. | O6uwme cBoiicTBa MeTaLIIOB 4 0 0 09.02.2023 | XapakTepnu3oBaTh CTPOCHUE METAJIOB, 00MIME (HU3NUECKHE U XUMUYECKUE CBOICTBA VYernblii http://chemistry.narod.ru
21.02.2023 | merannos; XapaKTepu30BaTh 00ILIME CHOCOOBI MOMYYECHHs METAILIOB; ompoc;




3.2. | BaxkHeiine MeTaLIbI H 12 28.02.2023 | Xapaxrepn30BaTh HU3HUECKUE H XUMHIECKHE CBOHCTBA TIPOCTHIX BELIECTB METAIUIOB U Kontponbuas | http://him.1september.ru
HX COeIMHEHHUs 13.04.2023 | ux coemuHeHuit (OKCHAOB, THAPOKCUIOB, CONeil), CTIOCOOBI UX TIONyYeHHs, MPUMEHEHHE U pabora;
3HAYEHHE B IIPHPOJIE M XKU3HH YEIOBEKa;
Pacrio3HaBaTh ¢ IOMOIIBI0 KAYECTBEHHBIX PEAKINH HOHBI METAJIIOB (MarHusl, ATFOMHHHSL,
LIIHKa, )KeJe3a, MeJin);
Uroro mo pasneny: 16
Pa3nen 4. Opranuyeckasi Xumus.
4.1. | llepBoHAYaIbHbIE 11 18.04.2023 ;((apaKTepmosaTb oﬁuine CBOMCTEA JUI BCILCCTE MOJICKYIAPHOTO CTpOGHl/Iif; Kontponbuas | http://college.ru/himiya/
npexcTaBenus 06 25 05.2023 CapaKTepI/BOBaTL CBOMCTBA MPEJIENBHBIX M HEMPEAEIbHBIX yI‘.TIeBOZ[Op.OL[OB, paGora;
OPrANIIECKIX BEIECTRAY, OCTaBISATh CTPYKTYPHBIE (POPMYJIbI HEHACBIIIEHHBIX YIIIEBOAOPOIOB;
HUroro no paszneny: 11
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME




INOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KosnuyecrBo yacos Hara Bunel,
n/n uzyyenusi | ¢popmsl
BCEr0 | KOHTPOJIbHbIE | IPAKTHYeCKHUe
KOHTPOJIA
padoTHhI padoTHhI
1. |[oBtopenue. CTpoeHue aToma. 1 VYcTHbIl
[lepuoanyeckunii 3aKoH, omnpoc;
NEpUOANYECKas CUCTEMA
XUMHUYECKUX JIEMEHTOB
J.M.MenneneeBa . OCHOBHBIC
KJIACChl HEOPTaHMYECKUX
BELIECTB
2. | CymHOCTb OKUCIHUTEIBHO- 1 YcrHbii
BOCCTaHOBUTEIIBHBIX OIIpoc;
peakiuid. OKUCIUTEb.
BoccranoBuTens.
3. | Temnosoii 3dpdhexr 1 [TuceMeHHBIN
XUMHYECKUX pEaKIHil. OI1poc;
4. | CKOpoCcTh XMMHYECKUX 1 YcrHbiin
peakiui. Ompoc;
S. | Hpaxmuueckas paéoma 1 1 IIpakTuyeckas
Nel. N3yuenue BIUSIHUS paboTa.
YCJIOBHM NTPOBEIECHUS
XUMHUYECKON peaknK Ha
€€ CKOpPOCTb.
6. | O6parumeie peakuyu. [Toustue, 1 YcrHbii
0 XMMHUYECKOM PaBHOBECHUU. OIIpoC;




7. |CymHocTh mpoiiecca YcTHBIN
PIEKTPOIUTUYECKOU o1poc;
TMCCOIIMAIIMH.

8. | DmekrponuTHuecKas VeTHBIM
IHUCCOIMAINS KUCIIOT, OIpoc;
OCHOBAHUM U COJICH.

9. |CumbHble U cnalble YcrHbBIM
AIIEKTPOJIUTHI. oTpoc;
CreleHb
JIHCCOIAIIH.

10. | Peakiiuu noHHOr0 0OMeHa. ITnceMeHHBIH
VYcnoBust npoTeKaHus peakui KOHTPOJIb;
HOHHOT0 OOMe€Ha.

11. | T'uaponus cosnei. VCTHBEIN

OTpoc;

12. | Ipakmuueckaa paboma [IpakTrueckas
No2. Pemenue pabota;

AKCIEPUMEH TaJIbHBIX
3a7a4 10 TeEMeE
«CBoiicTBa KHCIIOT,
OCHOBaHHI 1 COJICH KaK
AIEKTPOTHUTOBY.

13. | O600mEene mo TeMam VceTHBIH
«Knaccudukamms OTpoc;
XUMUYECKUX PEAKIHil» 1
«DNEKTPOIUTHIECKAS
JIMCCOLIAALIUY.

14. | Koumponvnas paboma Nel KonrposbHas
o teMam «Krnaccudukanus pabora;
XUMHYECKUX PEaKIui»

«ONeKTpoIUTHYECKas
IIMCCOLTHALIHY.
15. | XnopoBomopon: moaydeHue u YerHbii

CBOMCTBA.

OIpoc;




16. | Consnas xkucinora u €& COIM. VYcerHblit
OIpoc;
17.|  Hpaxmuueckan IpakTrueckas
paooma Ne3. pabora;
[Tonyuenue cosnstHOM
KHUCJIOTBI U U3YUCHUE
€€ CBOMCTB.
18. | Xapaxkrepucruka YcrHbBIN
KHCJIOPOJA U CEpBHI. OIpoc;
19. | CpoiicTBa U npuMeHeHUs VYcerHblit
CEpBL OIpoc;
20. | Coenunenus cepsi: VeTHbli
CEpOBOIOPOI, OIpoc;
CEpOBOIOPOIHAS
kucnoTa. Cynbpuusl.
21. | Okcun cepwi(IV). CepHucras VeTHblii
KHCIIOTa U €€ COJIN. OIIpoC;
22. | Okcupn cepoi(VI). Cepnast VCTHBIM
KUCIIOTa M €€ COJIH. OIpoc;
23. | Ipakmuueckasn paboma Ned. I[IpakTHueckas
Peenne sxcrepruMeHTa bHbIX pabora;
3aja4 1o reme «Kucnopon n
cepay.
24. | Asor: Qpusnueckue u VYcerHblit
XAMHUYECKHE CBOMCTBA. OIpoc;
25. | AMMuax. VYcerHblit
OIpoc;
26. | IIpakmuueckan padoma NoS. [MpakTuueckas
[Tonyyenue aMMuaka u pabora;

M3y4YEHHUE €ro CBOMCTB.




27. |Conu aMMOHMUSL. VYeTHbii
OIpoc;
28. | A3oTHas Kuciora. VYceTHbINi
OIpoC;
29. | Conu a30THOM KUCIIOTHI. VCTHBII

OIpOoC;




30. | Doctop: pusznueckue u YcTHbIi
XUMUYECKUE CBOWCTBA. ompoc;
Kpyrosopor dochopa B
pUpoe.

31. | Coenunenus docdopa: okcun VYerHbiit
ocdopa (V), pocpopras OIpoc;
KHCIIOTA U €€ COJIH.

32. | XapakrepucTHKa yriepoja u YcTHBIN
KpEeMHUS. AJIOTPOIUS onpoc;
yriaepona.

33. | XuMuueckue CBOMCTBA YcTHbIN
yriaepona. OIpoc;

34. | Okcup yraepona (II). YcrHbii
Yrapusiii ras. onpoc;

35. | Okenp yraepoaa YcTHBIN
(IV). Yrnekucneriii ras. onpoc;

36. | YrosbHas Kuciora u eé VYcerHblit
cosm. Kpyrosopot orpoc;
yriaepojia B IpHpoJIe.

37. | IIpakmuueckas paboma Ne6. [Ipaktuueckas
[MonyueHue okcuma pabora;
yraepona(IV) u
M3yUYEHHUE €TO CBOKWCTB.

PacniosnaBanue
KapOOHATOB.

38. | Kpemuwuii. OxcH KpeMHHS VcTHbIi
(V). OIpoc;

39. | KpemHueBast KUCiIoTa 1 VeTHBII
e€ conu. CTekno. omnpoc;
Lemenr.

40. | O6o0mieHne Mo Teme VYcTHbii
«Hemeramis». OIpoc;

41. | Koumponvnas KonrponsHas
padoma Ne2 nio pabora;
TemMe

«HemeTamiey.




42. | TTonoskeHue MeTasuloB B YcTHBII
MEPUOANYECKON CUCTEME omnpoc;
XHUMHYECKUX 31eMeHTOoB J[.1.

MenneneeBa. O0mue
¢u3nyeckue cBoicTBa
METaJIJIOB.

43. | MeTasuisl B IPUPOJIE U YceTHbIH
o01mre crmocoObl UX OIIpoc;
MOJIy4EHHUS.

44. | O0mme XMMHAYECKUE CBOWCTBA VeTHBIN
METaJIOB: PEAKIUU C OTpoc;
HEMeTaJJIaMH, KUCJIOTaMH,
coysiMu. BoccTaHOBUTEIBHBIC
CBOICTBa METAJLJIOB.

45, | DHIEeKTPOXUMHUYECKHIL YcrHbiin
P HANIPSKCHUM OIIpOC;
METaJIJIOB

46. | CruiaBbl. VerHbii

orpoc;

47. | lllenouHble METAJIBL. YcTHBINM 0npoc;

48. | CoenviHeHUS IIEIOYHBIX YCTHBIN
MCTaJJIOB OIIpoc;

49. | Maruuii. [llenouHo3eMenbHBIC VYcTHbIH
MCTaJJIbI. OIIpOC;

50. | BaxxHelye coeJuHEeHUs VcTHBI
KajabLus. JKECTKOCTh oIpoc;
BO/IbI.

51. | AmroMmuHu#R YCTHBIN

o1poc;

52. | BaxxHele coeJuHEHUS VcTHBIH
aJIIOMHUHUSL. onpoc;

53. | Keneso. VcTHbIH

OI1poc;




54.

CoenquHeHUs Keje3a U UX
CBOICTBA:: OKCHBI,
TUAPOKCUIBI U comn xkene3a(ll
u III).

YCTHBIN onpoc;




55. | IIpakmuueckan padoma Ne7. [MpakTuueckas
Pemenue pabora;
OKCIEPUMEHTAIBHBIX 3aJ1ad 110
TeMe «MeTauibly.

56. | O606maro it ypok mo teme V CTHBIN
«MeTannb» onpoc;

57. | Konrponsaas paGota Ne3 1o KonTponbHas
Teme «MeTanmby. paborTa;

58. | Ctpoenune opraHuyecKux Ycrabii
BeniecTB. ['omonorus u OIIpoc;
U30Mepusl.

59. | [Ipenenbubie YcTHBIN
YIIeBOJOPO/IbI (METaH, OIpoc;
9TaH).

60. | Henpenenbabie YcTHBIA
YTII€BOAOPOBI (ITHIICH) OTpoc;

61. | lTosumepsI YcrHbii

OIpoc;

62. | Kuciopozacomepxaiiue Y cTHBIA
coeauHeHust. CIUPTHI KOHTPOJIb;
(MeTaHoJ, TaHO,

TJIMLEPUH).

63. | KapGoHOBBIE KHCIIOTHI VCTHBII
(YKCcycHast KHCIIOTAa, omnpoc;
AMUHOYKCYCHAsI KHCIIOTa,

CTeapUHOBAs U OJICHHOBAS
KUCIO0Thl). CloXKHBIE 3PUPBI.
buonornuecku BaxHbie
Bemecrsa. JKupsl.
64. | Yraesoasl (TJIH0K03a). YcTHbIi
OIpoC;

65. | Benku. XuMust ¥ 300pPOBBE. YcTHbII

Butamunsl. JlekapcTBeHHbIE OIpoc;

BEIECTBA.




66. | XuMuueckoe 3arpsa3sHeHue 1 YcTHbIi
OKpYKaromiel Cpebl U ero OIpoc;
nocneactsus. [IpaBuna
Oe3omacHocTu npu pabore
CO CpencTBaMu OBITOBOM
XUMUH.

67. | OGoOmarnmii ypok o 1 VCTHBIM
TeMe «Baxuenmmue onpoc;
OpPraHUYECKUE COCTUHECHUSY.

68. | toroBast KOHTPOJILHAS 1 KonTponbHas
paboTa 3a Kypc XUMHH pabora;
OCHOBHOM LIKOJIBI

OBUIEE KOJIMYECTBO YACOB 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

Xumus. 9 knace/Pynsutuc I'.E., ®enpaman @.I'., Akimoneprnoe obmectBo «M3aarenberBo «IIpocBenieHuey;
Bgeaute cBoil BapuaHT:

METOINYECKHUE MATEPUAJIBI U1 YUUTEJIA

I'apa H.H. Xumus. 3ajgaunuk ¢ moMomHuKoM. - M.: [IpocBemenue, 2014,

HUDPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Enunbie o0pa3oBaTenbHbIE pecypchl ¢ caiita www. school-coolection.edu.ru
https://ypox.pd/

http://college.ru/himiya/

http://him.1september.ru



MATEPUAJILHO-TEXHUYECKOE OBECIHEYEHUE OBPA30BATEJIBLHOTIO
MPOIIECCA

YYEBHOE OBOPYJIOBAHUE

1. Cienmanu3upoBaHHBIN KJacc XUMUH (J1a00paHTCKast, BEITSDKHOM mKad, crenuaii3npoBaHHbIe
CTOJIBI, TOCKA).

2. CTeHpr:

-«l[lepuonuueckas cuctemMa XuMHU4eCKUxX anemenToB [[.1.

MenneneeBan-«Tabnmia pacTBOPUMOCTH

-«Texnuka 6e30MacHOCTHY

3. Tabnuibl CTEH10BbIE

5. Xumnueckoe 000py10BaHUE U PEAKTHUBBI.

6. [IpotuBonoxapHasi CUTHaJIM3AIIHSI.

HatypanbHble 00bEKTHI:
Kosuiekiium MuHepanoB U FOpHBIX
Opoz;

MerTanioB u CIIaBOB;
MuHepallbHBIX YI00peHUH;
[Inactmacc, KaydyKkoB, BOJIOKOH.

XUMHUYECKHE PEAKTUBBI U MaTepHAIIbI:

Haubonee yacto ucnosiab3yeMble :

1)IIpocTeie BemecTBa: Meb, HATPHH ,KaIbIMI, MATHUM, K EJIe30, [IMHK;

2)okcunbl: Mmenu(||),kanpius, xenesa(|||),Maruus;

3)KUCIOTHL: cepHasi, CoJIsIHas, a30THAS,

4)ocHOBaHMSI - THIPOKCUIBI: HATPU L, KaJIbIUsA,25%-HbIl BOAHBIN pacTBOp aMMHUaKa;

5)conu: XJIopuabl HaTpHsi, Mequ(||),amoMuHus, sxene3a(|||);HuTpaThl Kanus, HaTpus, cepedpa;
cynbdarsr meau(||),xemnesa(||),xenesa(|||),aMMoOHUS; HOIUT KaIKsL, OPOMUJT HATPHS;

6)opraHnyecKue COSAUMHEHHU: ITaHOJ, YKCYCHas KHCIIOTa, METHIIOBBIM OpaHKeBblIi, ¢ eHondranens,

JaKMyC.

Xumnueckast 1abopaTopHas 1ocyza, anmnaparsl 1 puOoOphI:

1)IIpuGops! 17151 paboOTHI € Ta3amu;

2)amnmapatbl 1 IpUOOPHI JJ1s1 OIBITOB C TBEPABIMY, )KUJKUMU BELIECTBAMU;
3)usmepuTenbHbIe TPUOOPHI M MPUCTIOCOOICHHUS [IJIS1 BBITIOJIHEHUS ONBITOB;
4)crekisiHHAs U MJIACTMACCOBAs IOCY/Aa U MIPUCIIOCOOIEHUS AJIs TPOBEECHUS
OIIBITOB.

Monemu:
HaGops1 Mmojiesneit aToMOB ISl COCTABJICHUSI MIAPOCTEPKHEBBIX MOJIETICH
MouieKyJ1; Kprucrammyeckue pererk Coen.

YuebHble mocoOus Ha Me4aTHONW OCHOBE:
Ilepuoanyeckas cucrema xumMu4eckux 3yeMeHToB .M. Menzeneesa;



Tabnuna pacTBOPUMOCTH KUCJIOT, OCHOBaHUI COJIEl;
DIIEKTPOXUMHUYECKHUN Pl HANIPSHKEHUN METaJlIOB;
AJNTOPUTMBI 110 XapPaKTEPUCTUKE XUMUYECKUX 3JIEMEHTOB, XHMUYECKUX PEaKIUi, PELICHUIO 3a/1a4;

OKpaHHO-3BYKOBBIE CPEICTBA O0YUECHHUS:
OnexTpoHHas Oubnuoteka «IIpocsemenuey. «Xumus. 9 knace». MynbruMeuitHoe yaeOHoe nmocodue
HOBOT0 0Opasiia.

YueOHoe rnekTpoHHOe n3nanue « Xumus (8-11 kmacce). Bupryanpnas
nabopatopusi»KommnberoTepHbie ipe3enTanuu B popmate Ppt.

OBOPYJOBAHMUE JJIS1 TPOBEJEHUS IABOPATOPHBIX, MIPAKTUYECKHX PABOT,
JTEMOHCTPAIIUM

Mynetumenuanpoektop.IHTepakTUBHAsA JOCKa.






