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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell TpPorpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

OO6HoBIIeHUE coziepKaHusl 00yYeHUsl XUMHUU B 8 — 9 Kjaccax OCYILECTBICHO
Ha OCHOBE HOPMAMUEHBIX OOKYMEHMOE, PETIAMEHTUPYIOIIUX OCHO8HOE 00uiee
oopazoeanue:

— @enepanbhblii 3aK0H 0T 29 nekabpst 2012 r. Ne 273-d3 «O6 ob6pazoBannu
B Poccuiickon denepanuny;

— denepanbHBIA TOCYIaPCTBEHHBINM 00pa30BaTENIbHBIM CTAHAAPT OCHOBHOTO
obmrero o6paszoBanus (yTB. mpukazoM Munnpocsemenuss Poccun ot 31 mas 2021
r. Ne 287);

— mpukaz Munnpocsemenuss Poccun ot 12 asrycra 2022 r. Ne 732 «O
BHECCHUM W3MEHEHMM B (QeJepanbHblii TOCYIapCTBEHHBIH 00pa30BaTEIIbHBIM
CTaHAapT cpenHero  oOmero  o0pa3oBaHUs,  YTBEPKACHHBIM  MPUKA30M
MunuctepcTBa obpazoBanus U Hayku Poccuiickoit deneparuu ot 17 mas 2012 T.
Ne 413;

— @enepanbHas oOpa3oBaTelbHAas MpPOrpaMMa OCHOBHOTO — OOIIETO
obOpazoBanus (yTB. nmpukazoM Munnpocsemienuss Poccun ot 18 mas 2023 1. Ne
370) (nanee — ®OIT O00);

— ®enepanbHas pabodas mporpaMmMa OCHOBHOTO OOIEro o0pa3oBaHUS
ydeOHOro npeameTa «Xumus» (6a30BbIN U yTIyOJIEHHBIM YPOBHHU);

— npuka3z MunnpocBemenus Poccun ot 21 ¢despans 2024 r. Ne 119 «O
BHECEHUHU M3MeHeHUi B mpuiioxkeHuss Ne 1 u Ne 2 x mpukazy MunucrepcrBa 3
npocBemenus Poccuiickoit @enepanun ot 21 centsiops 2022 r. Ne 858 «O6
yTBEpXKIeHUH  (enepalibHOTO  TEpeYHs  y4eOHWUKOB,  JOMYIICHHBIX K
WCIIOJIb30BAaHUIO TPU pealn3alil UMEIOUIUX TOCYJApPCTBEHHYIO AKKPEIUTALUIO
o0pa3oBaTeIbHBIX MPOTPaMM HAaYaJIbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPEIHETO
obmiero o0pa3oBaHUS OpPTraHU3ANMIMH, OCYIIECTBISIONMMMEH 00pa30BaTEIbHYIO
JEATEeNIbHOCTh U YCTAHOBJICHUS MIPEAEIBHOTO CPOKA UCIIOIb30BaHUS UCKIIOUEHHbBIX
YICOHUKOB.

[Iporpamma 1mo XxumuM JOa€T OpeACTaBICHUE O LENAX, OO0IIell cTpaTeruu
o0y4yeHHUs, BOCHUTAHUA M Pa3BUTUS OOYydYAIOUIUXCS CPEACTBAMHU Y4EOHOTO
npeamera, yCTaHaBIIMBAET o0s13aTeNbHOe peaMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeieieHue €ro Mo KiaccaM M CTPYKTYpUpOBaHUE IO



paszmenaM W TeMaM TPOTpaMMbl 10 XHMHH, OTMPENCTSIET KOJUYECTBECHHBIC U
KaueCTBCHHBIE XapaKTePUCTUKH coJiepKaHus, PEKOMEHTyEeMYIO
MOCJICIOBATEIPHOCTh ~ M3YYCHUS XUMHH C YY4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKA yd4eOHOro  TMpolecca, BO3PaCTHBIX
OCOOCHHOCTEM OOydarouuxcsi, ONpeAesisieT BO3MOXXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMUsA, a Takke TpeOOBaHUI K
pe3ynbrataM oOy4YeHHS XMMHUHU Ha YPOBHE IEJIeH U3YUCHHS MPeAMETa U OCHOBHBIX
BU/IOB y4eOHO-TIO3HABATEILHOW JEATEIHHOCTH OOYYarOIIerocs IO OCBOCHHIO
y4eOHOTro cojiepKaHusl.

3HaHWE XWMHH CIY)KHT OCHOBOH s (OPMHUPOBAHUS MHUPOBO33PCHUS
00yJaromerocsi, ero MpeACTaBICHUH O MaTepHAIbHOM €IWHCTBE MHUPA, BAKHYIO
poiib MrparoT (GOopMUPYEMble XUMHUEH TMPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX
DHEPruM M 00 DBOJIOIUHU BEIICCTB B MPHUPOJE, O IMYTAX PEIICHHS TIIOO0ATBHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHS YEJIOBEYCCTBA — CHIPHEBOHM, JYHEPreTHUYECKOM,
MUIIEBOH M SKOJIOTHYECKOH 0€30MacHOCTH, IPOOIIEM 3IpaBOOXPAHCHHS.

N3yueHnue Xumum:

CIIOCOOCTBYET — peanu3aliil  BO3MOXKHOCTEH Ui CaMOpPa3BUTHA |
dbopMUpoOBaHUS KyIbTYphl IUYHOCTH, €€ 0011el U (PYHKIMOHATHHOM IPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIILIEHUS U TBOPYECKUX CIIOCOOHOCTEM
oOydJaromuxcs, HABBIKOB HX CaMOCTOSITEJIbHOW  Y4eOHOW  JIeITEeNbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEJIHEBHOM JKMU3HH, TaK U B MPOdeCCUOHATBHON NesATEeIbHOCTH;

3HAKOMHUT €O CHEIU(PUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
[IEJIOCTHOTO B3TJIsi/]a HA €IMHCTBO MPUPOJIBI U YEIIOBEKA, SIBISICTCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00YyJarOIINXCs;

CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJOTUUYECKOE
oOpa3oBaHre 00yYarOITNXCS.

JlanHble HampaBleHUST B OOyUYEHHWHM XUMHUU 00ECTIeUMBAIOTCS CHENU(UKOMN
colepkaHusl  yd4eOHOTO  TpeaMeTa, KOTOpPBIM  SBIAETCA  IEAarorHuecKH
aJIanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMPENEIEHHOM dTare e
pa3BHUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHMsI OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMBI MEPBOHAYAIBHBIX TOHITHI XUMHH, OCHOB
HEOPTaHWYECKOM XMMHH W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX TOHSTHH
OPraHUYECKON XUMHHU.

CtpykTypa coaepKaHusi MPOTpamMMBbl MO XUMHUU c(hopMUpOBaHA HAa OCHOBE
CHUCTEMHOTr0 Tonxona K e€ m3ydeHuto. CopepikaHue CKIIAIBIBACTCS U3 CUCTEMBI



MOHSITHUI 0 XUMHYECKOM 3JIEMEHTE U BEIISCTBE Y CUCTEMBI MMOHATHHA O XUMHYECKOM
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIUITY
MOCJIEIOBATENILHOTO Pa3BUTHS 3HAHWNM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa /I. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYE€HHUS O CTPOCHUU aTOMa U XUMUYECKOMN CBSA3U;

— TpeACTaBICHUNW 00 DJIEKTPOJIUTHUECKON JUCCOIMALUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS TOCJIEIOBATEIIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBHITIOJNHSSL (PYHKIIMM OOBSICHEHHS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS U TOJTYyYCHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHHME TPOrpaMMbl IO XHUMHUH  CIIOCOOCTBYET  (POPMHPOBAHUIO
NPEJCTABICHUS O XUMUYECKON COCTaBIISIONIEH HAYYHOW KApTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW MpHUPOABI, IEHHOCTHOTO OTHOILIECHUS K HAYyYHOMY 3HAHUIO U
METOJIlaM TO3HaHUs B Hayke. M3ydeHue XUMHUM MPOUCXOIUT C NPUBICUCHUEM
3HAHUW W3 paHee H3YYEHHBIX YYEOHBIX NpeaMeToB: «OKpyXKalomui MHpY,
«buonorus. 5-7 xnaccel» n «Pu3uka. 7 Kaacey.

[Ipy wu3yyeHHH XUMHUHU TPOUCXOAUT (POpPMHpPOBAHHWE 3HAHUA OCHOB
XUMUYECKOW HAyKH KaK 00JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIBHOCTA YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOUW KYJIBTYPHI.
3amadya yuyeOHOTro IpeaMeTa COCTOMT B (POPMHPOBAHMH CHCTEMBI XUMHUUYECKHX
3HAHUN — BaXHEUIUX (PaKTOB, MOHATHUH, 3aKOHOB U TEOPETHUYECCKUX IMOJIOKEHUH,
JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, s3blKka HayKH, B
npuoOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWUS TIPH M3YYCHUH BEIIECTB U
XUMHUYECKUX PEAKIi, B (QOPMUPOBAHUU M PAa3BUTHH TO3HABATCIHLHBIX YMCHHUN U
WX TPUMCHECHHH B Y4YEOHO-IIO3HABATCIBHOM H Y4eOHO-HCCIIEIOBATCIILCKON
NEATeIbHOCTH, OCBOCHHHW TIpaBWi Oe30macHOTro oOpalieHHs ¢ BEIIeCTBAMHU B
MOBCEIHEBHOM KM3HH.

[Ipy M3ydyeHMM XUMHUHM Ha YPOBHE OCHOBHOTI'O OOIIEro 0Opa30BaHMs BaXKHOE
3HAYEHHUE MPUOOPENIN TaKHE 1eJH, KaK:

— (QopMupoBaHWE HWHTCIUICKTYaJbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHMIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM >KU3HU;

—  HampaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKOe MPHOOIICHUE
00yYaroNMXcs K CaMOCTOSITEIbHOW T03HABATEIBLHON JCATEIbHOCTH, HAYYHBIM



METO/aM MO3HaHMs, (GOPMHUPYIOUIMM MOTHBALUIO U Pa3BUTHE CIOCOOHOCTEW K
XUMWH;

— o0ecrieueHne yCI0BUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yUAOIITUMUCS
OMbITAa Pa3HOOOPA3HON NEATETbHOCTH, IMO3HAHWA W CAMOIO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEpPCAJbHOE 3HAYCHUE IS
Pa3IUYHBIX BUJOB JEATEIbHOCTH;

— (dopmupoBanue o00mel (YHKIMOHAIBHOM U €CTECTBEHHO-HAy4YHOU
IPAaMOTHOCTH, B TOM 4YHUCJIE YMEHUH OOBICHATb U OICHUBATH SIBJICHUS
OKPY’KAIOIIEro MHUpa, MCIOJIb3ysl 3HAHUS M OIBIT, MOJYYEHHBbIE MPU H3yYECHUH
XUMUHU, TPUMEHATh WX TPU PEHICHUU MPoOJIeM B TMOBCEIHEBHOW KU3HU U
TPYAOBOM JAEATEIBHOCTH;

— ¢opMHpoBaHUE Yy OOy4YaloIIMXCS T'YMaHUCTUYECKUX OTHOLIEHUH,
MOHUMAHUSI 1EHHOCTU XHMHUYECKUX 3HAHMU I BBIPAOOTKH DKOJIOTHYECKU
11eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW JACSTENBHOCTH B UEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M
CaMOBOCIIMTAaHHIO HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQuUis ¥ HANpaBICHHOCTH JalbHEHUIIEro
oOy4eHUsl.

OO6miee YuCIO YacoB, OTBEACHHBIX HJIsi HW3YYEHHS XMMHHM Ha YpOBHE
OCHOBHOT0 00111er0 00pa3oBanus, coctapiseT 136 yacos: B 8 kimacce — 102 yaca (2
yaca B Hefemo u | yac nobGaBieH u3 4YacTtd, (HOPMHUPYEMOM ydaCTHUKAMU
oOpa3zoBaTeIbHBIX OTHOIIECHHH), B 9 kiacce — 95 gacoB (2 ywaca B Hegemo u 0.5
gaca J00aBJieHO H3 dYacTh, (HOPMUPYEMOH yYaCTHUKAMHU 00pa30BaTEIIbHBIX
OTHOIICHUH)).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTOAax MO3HAHWS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacu€tel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPACTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKeHHE THIIPOKCH]IA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, JUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH MOBAPEHHOU
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 31€MeHT U OpocToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoae. O30H — alioTponHas MoAU(PUKAIUSA KUCIOPOaa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — »snmemeHT M mpocToe BewmecTBo. Haxoxkmenue Bomopoaa B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosieil. @uzndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHCIOPOJa, HaOIIOACHHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTBue Bogopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOMU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAaX KUCIOT U MIEIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANBbHBIX 3ajlad 1o TeMe «BaxHeliine Kiaacchl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(MUKAIUM XUMUYECKUX 3yieMeHTOB. [loHsitue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JAJMHHOMEpUoAHas  (HOPMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0ueK aroMoB  TepBbiX 20 XMMHYECKHUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIUYECKUX CBOMCTB 110 TPYIIaM U NEPUOAAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJIApHAasT M HENOJSIpHAasi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MexXnpeaMETHBIX CBSI3€M MPHU HM3YYEHUM XUMHUHM B 8 Kjacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: Hay4dHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKHUI 3apsijl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPUONOB, Kalaus, KaJIbIUi U HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakIiuii Mo pa3IudHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyeckoil peakiuu. llonstue o0 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUALIMN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHMs peakuuil. CBolicTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECCAa AMCCOLMAIMU KHUCJIOT, IIEJIOYEd U  COJIeH
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapaKTepHble cTereHu okucieHus. CTpoeHne u (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHW3M YeJIOBeKa. BakHeumue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CePhl. AJUTOTPOITHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENS Kjacca KHCIOT W crernududeckne). XUMUUYECKHE pPEaKIuy,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHUE OKPY’KAIoOIIeH CcpeAbl COENMHEHUAMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMuyeckue cBoiictBa. KpyroBopot azora B npupozae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHCJIOTa, €€ ToJiydeHue, (PU3NYECKHe U XUMUUYECKHUe
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JAyxa, MOYBBl W BoAoEMOB). dDocdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B npupozge. Okcuubl yriaepojaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3NYECKHE M XUMHUYECKHE CBONCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKATHI, X UCIOJb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa30B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KUCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpas3laMu XJOpUAOB (TAJIOTEHUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOUN KHUCIIOTHI, TPOBEJACHUE KAYECTBEHHOM peakinu Ha Cyib(ar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YIOOPEHMI, MOTyUYEHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBE/IEHNE KauyeCTBEHHBIX peaklui Ha kapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mrast XxapakTepUCTHKa XUMHYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HampspKeHu MeTtannoB. Ousndeckne n XMMUYECKHUE CBOMCTBA MeTauioB. Oo0me
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HATpus MW Kanus. [IpumMeHeHue MIeNOYHBIX METaljJo0B M UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmue coeauHeHuss Kaublus (OKCHUJ, THUIPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHJIA M TUIIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpPUS C BOAOW (BO3MOYKHO HCIIOJb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMUCAHUE MPOLECCOB OKPAIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 Mo TeMe «Baxuelmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpY’Kawolled cpedbl (MpeaenbHas IOoMmyCcTUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanmss MeXIpeAMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, CAUMHHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
IOJIC3HBIC NCKOIIAEMBbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yNbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHus AOCTUTAIOTCA B XOJ€ OOy4YeHHs XMMUU B €IMHCTBE Y4YeOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMHM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIM3AIIUNA 00yUYarOIITUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOUIECHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUsS XUMHUYECKOW HAyKHM B IKWU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIEOBATEIbCKOM, TBOPYECKOM M JIPYTUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYEOHBIX, I103HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIM B TpoOIecce ITOW Y4eOHOU JeATENBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHWE U IIOCTYIIKM CBOMX TOBApULIEH C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BELIECTBE M XUMHUYECKOM pPEaKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKA W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIPABOYHOMN
JTUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,



UHTEpEC K OOYYEHHIO M TO3HAHWIO, JIF0OO3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMO0OOpa3OBaHUIO, TMPOCKTHOM M HUCCIEIOBATEIBCKOM
NEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMPABJICHHOCTH U YPOBHS OOYy4YeHHUS B
JaJIbHCUIIIEM

4) popMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHWE TMOCJEACTBUU U
HEMPUATHE BPEHBIX MPUBBIYEK (YIOTPEOICHUS alIKOTOJIs, HAPKOTUKOB, KYpEeHUs),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) TPy/10BOro BOCIIUTAHUS :

MHTEPEC K MPAKTHYECKOMY U3YyUCHUIO Mpodeccuii u TpyJa pa3iMuHoro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHHUST 00pa3oBaHUs ¢ yU4ETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENTHOM MpodheCCUOHAIIBHOM JEATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(EeCCHOHATBLHOM Cpeie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBAHUS, TOHUMAHHUE 1IEHHOCTH 3JJ0POBOTO M
O6e3omacHoro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
paBMII 0€30MaCHOTO MOBEACHUS TP paboTe C BEIIECTBAMHU, a TAK)KE B CUTYyaIU X,
YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
pelIEHUs 3a/1a4, CBI3aHHBIX C OKPYKAIOIIEH MTPUPOTHON CPEAOH, ISl TTOBBILIECHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TI00AaTBbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTeW WX PEIICHUs MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUS MHPOBO33PEHUS OOIIECHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWU M3 ITUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOMN
Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIE NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHHUKAaTUBHBIE, PETYISITUBHBIC), KOTOpPbIE 00ECHeYrBaOT (POPMHUPOBAHUE
FOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO Y4yeOHOM
NeATEebHOCTH.



Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeiicTBUSA

Bba3oBble 1oruyeckue aeiicTBuA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMU: PAaCKPBIBATh CMBICI XUMHYECKUX MOHSITHH (BBIAEIATH UX XapaKTEpHBIC
MIPU3HAKY, yCTaHABIMBATh B3aHUMOCBSA3b C JAPYTMMHU TOHITHUSIMH), UCIIOIH30BaTh
MOHATHUS JJIs1 OOBACHEHUS OTJIENbHBIX (DAKTOB U SIBICHUI, BEIOMPATh OCHOBAHUS U
KpUTEPUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXJACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIE, IO aHAJIOTHUN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIE), CHMBOJIMUYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC MPE/ICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI D3JIEMEHTa), XUMH4YecKass ¢Gopmysia U YpaBHCHHUE
XUMHUYECKOW PEAKIMU — MPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3aj1adu, ¢ y4éTOM
ATUX MOJIEIBHBIX MPEACTaBICHUM BBISBISITh M XapaKTEPHU30BaATh CYIIECTBEHHBIC
MIPU3HAKK U3YYaeMbIX 00OBEKTOB — XUMHUYECKHUX BEIIECTB U XUMUUYECKUX PEaKIuH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, IPUYHMHHO-CJICIACTBCHHBIC CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBnble uccienoBarejgbcKkue AeCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAaYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI IJisi (OPMHUPOBAHMS TUIIOTE3BI IO
IPOBEPKE MPABUIbHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOpETeHNE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMEHHEe HaOIogaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 Pe3ysbTaT, GopMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISITH OTUET
0 MpojenaHHol padorte.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOIy4aeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4yHO-TIONyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHUE MPUMEHSATh Pa3IMYHbIE METOJbI W 3alpoChl MPU MOUCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIONIUX JaHHBIX, HEOOXOMMMBIX ISl BBHITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEIeAEHHOTO TUTIA, TPUOOPETEHNUE OTBITA B
00JaCTH  WCTONB30BaHMUSI MHPOPMAINMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOil aKTUBHOT'O MCIIOJIB30BAHMSI PA3IMUHBIX IIOUCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BBHIOMPATh ONTUMANTBHYIO (hopMy TIpeacTaBiieHus nH)OpMAIUU H



WJUTIOCTPUPOBATh PEIIAEMbIE 33/]a4d  HECJOKHBIMUA CXEMaMH, JuarpaMMaMu,
OpyruMH popMaMu rpauKi U UX KOMOMHAIUSMU;

YyMEHUE WCHOJIb30BaTh M aHAJU3UpOBaTh B Mpolecce YydyeOHOH U
MCCIIEIOBATEIBCKON NESITENHHOCTH MH(DOPMAIIMIO O BIUSHUM TPOMBIIIICHHOCTH,
CEIIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOTHON
Cpenbl.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUS 3aJaBaTh BONPOCHl (B XoAe Auaiora U (WUiau) AUCKYCCHM) IO
CylIeCTBY  OOcCyXjaaeMod  TeMbl, (QopMyIupoBaTh CBOM  IPEHJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHHS TIPEJJIOKEHHOM 3a/1a4u;

YMEHUS  MPEJCTaBIATh  TOJYYEHHBIE  PE3ylbTaThl  I[MO3HABATEIILHOM
JEATeIbHOCTH B YCTHBIX U TMHUCHMEHHBIX TEKCTaX; JeiaTh MPE3eHTAINIO
PEe3YIbTATOB BBHITIOJIHEHUS XUMHYECKOTO IKCIEpUMEHTa (J1a00paTOpPHOTO OIbITA,
71a00paTOpPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHUS Y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEILHOM M HCCJIEAOBATEIbCKOM  JEATEBHOCTA TPU  PEIICHUU
BO3HHMKAIOIIMX TPOOJEeM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB W COTJIACOBAHMSI
no3unuii (00CYXIeHUsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbID», KOOPJAUHAIIUS
COBMECTHBIX JECHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBIMIOJTHEHHOM pabOoTHI U ApyTHE).

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIE NeHCTBHS:

YMEHUE CAMOCTOSITENIBHO OIPENENATh LENN AESTEIbHOCTH, IJIAHUPOBAThH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeIIbHOCTD, BBIOMpaTh Hanbosee 3¢ (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
MO3HABATENbHBIX 33724, CaMOCTOSITEJIbHO COCTaBIATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JECUCTBUM NPU BBIIIOJHEHUW 3aJaHUA C YYETOM
MOJIyYeHUS HOBBIX 3HAHUM 00 M3ydaeMblX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OLICHUBAaTh COOTBETCTBHE IIOJYUYEHHOrO pE€3yJbTaTa 3asBICHHON LENH, YMEHUE
UCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPE1JIaraeMbl€ B YCJIOBUU 3aIaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pE3yNBTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
CollepKaHMsl, YCTAHOBJICHHOTO JaHHOW (¢enepasbHON pabodeil mporpammoi,
BBIJICJISIFOT: OCBOEHHBIE OOYYaIOIIMMUCA Hay4YHbIE€ 3HAHUSI, YMEHHUS U CIIOCOOBI
NEeUCTBUM, crermuduyeckue ISl MPeAMETHOM 00gacTu  «XHUMHS», BHUIbBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHUSA, €ro UWHTepIpeTaluu,
peo0pa30BaHUIO W MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIUSX.

K koHily oOyudenus B 8 ki1acce npeiMeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

e PpACKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSTHUN: aTOM, MOJIEKYJa,

XUMHYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpPOHAS U HEOIHOPOIHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHASI U



MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J10Js1 XMMUYECKOTO JIEMEHTa B COEIUHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHHUS, XMMHYECKasi peakuus, Kiaccuukaius peakiui: peakiuu
COCIMHECHUS, PEAKIMU PA3JIOKECHUS, pPEaKUUH 3aMEUICHUS, PEaKIUU
o0OMeHa, HK30- U SHJOTEPMUYECKUE PEaKLIMH, TEIUIOBOM 3P (EKT peakuuu,
SIpO aToMa, JJEKTPOHHBIM CJIOM aToma, aTOMHasi OpOUTa b, pPaguycC
aToMa, XMMHYECKasl CBSI3b, MOJAPHAS M HEMOJSApPHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MaccoBas J0Jid BEIECTBa
(MpoIeHTHAsT KOHIIEHTpAIIKs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHITUU U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUIsI COCTaBJICHHS (popMyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

OTIPENICNIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWCJIEHMsI  DJIEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MPUHAJIC)KHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COCIUHEHUW IO
dbopmynaM, BHA XUMHYECKOW CBs3M (KOBWJICHTHasT U WOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

packpeiBath cmbica [lepuonuueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBAaTh IMOHMMAaHUWE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HUX MojoxkeHus B [lepmoamueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaIpo;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyio dopmy Ilepuonnueckoii
CUCTEMBbl XUMHUUYECKUX DJIIEMEHTOB: pa3iuyaTh [MOHATHUS «TJaBHAs
noarpynna (A-rpymma)» u «rmobdounas noxarpymnma (b-rpymnma)y, Manbie u
OOJbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema xXuMHueckux odiemenrtoB [l W.
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB | 3apsij sA1pa, 00IIee YUCIO0 AIEKTPOHOB
U pacipeiesIeHUE UX MO IEKTPOHHBIM CIOSIM);

KIaCCU(UIIUPOBATH XUMUYECKHUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIIOBOMY D (DEKTy);

XapaKTepu3oBaTh (OMHCHIBaTh) OOILIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPIKAAs OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPAaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT X Ka4ECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAaHHS XHUMUYECKUX MPEBpPALICHUN B
Pa3JIMYHBIX YCIOBUSX;



BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJISPHYIO M  MOJIIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOr0 JJieMeHTa 1o Qopmyre
COCIMHEHHS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
[0 YPAaBHEHUIO XUMUYECKON PEaKIINu;

IPUMEHATh OCHOBHBIE OINEpaIlliid MBICIUTEIHHON AEATETLHOCTH — aHaIU3
U CHHTE3, CpaBHEHHE, 00O0OIIeHUE, CHUCTeMaTH3allHio, KiacCUu(UKAIUIO,
BBISIBIICHUE TPUYMHHO-CJICJACTBEHHBIX CBA3C€M — MJI1 U3y4YCHUS CBOMCTB
BEIIECTB W XUMHYECKUX PpEAKIUH, ECTECTBEHHO-HAy4YHbIC METOJbI
MO3HAaHMWS — HaAOIIOJIEHUE, U3MEPEHHUE, MOJICTUPOBAHUE, DKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cieioBaTh ~ NpaBUJaM  TOJb30BaHUST ~ XUMHUYECKOM  mocymoil |
nabopaTopHbIM 00OpyJOBaHUMEM, a TakXKe TNpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOTHEHUIO
7a00paTOPHBIX XUMHUUYECKUX OIBITOB IO TMOJYYCHUI0O U COOHPAHUIO
razoo0pa3HbIX BEHIECTB (BOJIOPOJIa M KHUCIOPOJA), MPHUTOTOBICHUIO
PacTBOPOB C OMPEICIIEHHOW MacCOBOM J0Jiel pacTBOPEHHOIO BEIIECTBA,
IJIAHUPOBaTh M TMPOBOAUTH  XUMHYECKHE  DKCIIEPUMEHTHI  TI0
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C TTOMOIIbIO0 MHAUKATOPOB
(makmyc, dheHondTanenH, METHIOPAHX U IPYTHE).

K xoniy o6yuenus B 9 kiacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATHUH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHBb
OKHUCJICHHSI, XUMHYECKasi peaKilysi, XUMHUYECKasi CBs3b, TEIUIOBON A(deKT
peakuud, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEANEKTPOJIUTBI, JJIEKTPOJUTUYECKAS IUCCOLMALIMS, PEaKIUU HOHHOIO
oOMeHa, KaTauu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMBIE PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHME W  BOCCTAHOBJICHHE,
ajoTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, MOHHAasi,
MeTaJUIM4ecKasi), KpUCTaJUIM4YecKash pemeETka, KOppo3usl METaJIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOM pEaKUHWH, IPEACIbHO JOIyCTHUMAas
koHueHTpanus [[JIK BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHWYECKUX IIOHATHU H
IMPUMEHSTH 3TU NOHATUS MPU ONKMCAHWH BEIIECTB U UX MPEBPALICHHU;
UCIIOJIb30BaTh XMMHUYECKYID CHUMBOJMKY JUIsl COCTaBJICHUS (POopMys
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JMYHOrO COCTAaBa, IPUHAMICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIAcCy COEIMHEHUH 1o (opMynam, BUI XUMHUYECKOUH



CBA3M (KOBAJICHTHAsl, WOHHAs, METaNIMYECKas) B HEOPraHMYECKHUX
COEIMHEHHUAX, 3apsij MOHA M0 XMMUYECKOM (opMylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpPax HEOPraHUYECKUX COCIUHEHUH, TUI KPUCTAIIMYECKOU
PELIETKM KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHUMaHUE: OMNUCHIBATh U XapaKTepU30BaTh
Tabinunyto ¢opmy llepuoanyeckoil CUCTEMBI XMMUYECKUX SJIEMEHTOB:
pasznuyarh MOHATUS «rJIaBHasg noarpymnmna (A-rpynmna)» M «noOodHas
noarpynmna (b-rpynna)», Manele U OoJyiblIM€ TEPHOJBI, COOTHOCUTH
0003HaueHusl, KOTOpbIE HMEIOTCS B TNEpUOAMYECKOW Tabmuie, ¢
YUCJIIOBBIMU  XapaKTepUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKUX
AJNIEeMEHTOB (COCTaB W 3apsja  sjapa, oOIlee 4YHUCIO JJIEKTPOHOB U
pacrpesieieHue HMX MO0 DJJIGKTPOHHBIM CJIOsIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHWU CBOMCTB AJIEMEHTOB M HUX COCIUHEHUU B
npenenax MajblX MEPUOI0B U TJIABHBIX MOJATPYII C YyYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIUPOBATH XUMUYECKUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMHYECKUE peakiuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B peEaklUU
BEIIECTB, MO TEIUIOBOMY 3(eKTy, M0 U3MEHEHHUIO CTEIEeHEeW OKUCIEHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOImME W crenuUUecKue XUMUYECKHE
CBOMCTBa TIPOCTBIX M CJOXHBIX BELIECTB, MOATBEPKIas OIMNHCAHUE
IpUMEpaMU MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITh YPaBHEHHUS AJIEKTPOJIUTHYECKOM JUCCOLMALMM  KHUCIIOT,
IEJI0YEH U COJIEU, TTOJHBIC U COKPAIIEHHBIC YPABHEHHS PEAKIIM HOHHOTO
oOMeHa, ypaBHEHHUS pEakluid, MOATBEPKIAIONUX CYIIECTBOBAHUE
IE€HETUYECKON CBSI3U MEXK/y BEIIECTBAMHM PA3JINYHBIX KIACCOB;
PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUMA
HOCPEICTBOM COCTaBJICHMS JIEKTPOHHOTO OajaHca 3TUX pPeaKIuii;
IPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHA,
BO3MOKHOCTH TMPOTEKAHMSI XMMHYECKHUX NPEBpAIllCeHUH B Pa3IUUHBIX
YCIIOBUSX;

BBIUHUCIISIT OTHOCUTEIBHYIO MOJEKYJISIPHYIO M  MOJIIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »J3JieMeHTa 1o ¢opmyie
COEIMHEHHSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XMMHUYECKOHN peaKklny;

coONoaTh  MpaBWiIa  MOJB30BaHUS ~ XUMHUYECKOW  TOCyIoW |
nabopaTopHbIiM O0OpYJOBAaHHMEM, a TakXkKe MpaBWwia oOpalieHuss ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBIIOJHEHUIO



7a00paTOPHBIX XMMHYECKUX OIBITOB 10 TOJYYCHHIO W COOHUpaHUIO
ra3000pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

e TMPOBOJIUTH  PEAKIMH, TOATBEPKIAIONINEC  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUI-, OPOMHI-,
uoaua-, kapoonat-, ¢ocdar-, cuimkar-, Ccyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX pacTBOpPaX HEOPTaHUYECKHUX BEIIECTB;

e TPUMEHSATH OCHOBHBIC OIEPAIlUU MBICIUTEIIBHON NEATEIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHeHHE, OO0O0OIIeHne, CHUCTeMaTH3allhio, BBHISIBICHUE
IPUYHUHHO-CIICJICTBCHHBIX CBSI3€H — JIJI1 W3YYCHHS CBOWCTB BEIIECTB H
XAMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOABl TIIO3HAHHS —
HAOJIIOJICHHE, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIICPUMEHT (pCaIbHBIN U
MBICJICHHBIN ).

/lna npoeedenusa nabopamopHvix padom u ORBIMOE UCHOIBL3YEMCA
ooopyoosanue «Touku pocma.

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA
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