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IMosicuuTenbHAA 3aIHCKA

PaGouast mporpamma yueOHOTO TIpenMera «Xumus» s ooydarommxces ¢ 3[IP onpexnenser, uto
oOyyaromuecs ¢ 3aJep>KKOW TICUXUYECKOT0 Pa3BUTHS MOJIy4aroT 00pa3oBaHUE, COOTBETCTBYIOIIEE 110
UTOTOBBIM JIOCTH)KEHUSM K MOMEHTY 3aBeplIeHHs] 00y4eHHUs, TNIaHUPYEMBIM pe3yJbTaTaM OCHOBHOTO
o01m1ero 06pazoBaHusi HOPMATUBHO Pa3BUBAIOIINXCS CBEPCTHUKOB, U B T K€ CPOKHU 00ydeHus (9 Kiacc)
IIPU CO3JJaHUH YCIIOBUH, YUUTHIBAIOLIUNX UX 0COObIe 00pa3oBaTeIbHbIE MOTPEOHOCTH.

[IporpaMMa 1mo xumuM pa3paboTaHa C LEJIbI0 OKa3aHUS METOAWYECKOW MOMOIIM YYMTEIO B
co3aaHuu paboydel mporpaMMel 10 y4eOHOMY MIPEIMETY.

[TporpamMma o xumMuu JaéT MPECTABICHUE O IIEJISIX, O0IIel cTpaTeruu o0yueHus, BOCIUTAHUS U
pa3BUTHS 00YYAIOIIUXCS CPEICTBAMU YUeOHOIO MPEAMETa, YCTAaHABIMBAET 00s13aTEIbHOE IPEIMETHOE
coJiep’KaHue, IpelycMaTpuBaeT paclpeesieHue ero o KjiaccaM U CTpyKTYpPUpPOBAaHUE 10 pa3zaesaM U
TeMaM NpPOrpaMMbl MO XUMHH, ONpPENEeIseT KOJWYECTBEHHbIE M KAY€CTBEHHBIC XapaKTEPUCTUKU
COJIEpXKaHUsl, PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YUYCHUSI XUMHUH C YUETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4e€OHOTO MpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcs,
orpezessseT BO3MOKHOCTH IIpeIMeTa JUIsl peanu3aluy TpeOoBaHUM K pe3ysibTaTaM OCBOEHHUS! OCHOBHOM
o0pa3oBaTeNnbHOIl MPOrpaMMbl HA YPOBHE OCHOBHOTO oOIIero oOpa3oBaHUs, a Takke TPEeOOBaHUU K
pe3ynbraraM OoOydeHHUs XMMHH Ha YPOBHE IEJIC M3YYCHHS IPEJIMETa M OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEJIbHON 1eATEIHbHOCTH 00YUYaIOIErocs 0 OCBOCHUIO YUeOHOTO COIEePIKAHMUS.

3HaHWE XHMHU CIY’)KAT OCHOBOW i (POPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIIECTOCS, €ro
MPEJICTABICHU O MaTepHalIbHOM €IMHCTBE MHpa, BAXHYIO POJb HUIparoT (opMHUpyeMble XUMHEU
MIPEJACTABJICHHUS] O B3aUMONPEBPAIICHUSIX SHEPTUU U 00 SBOJIOLMU BEIIECTB B MPUPOJE, O IMYTAX
pelieHus rno0aibHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UEIOBEUYECTBA — CHIPHEBOM, IHEPIETUUYECKOM,
MUIIEBON U 3KOJOTUYECKON O€301MaCHOCTH, TPO0IIEM 3IpaBOOXPAHEHHUSI.

HN3yyenue Xummu:

CIOCOOCTBYET pean3aluyi BO3MOKHOCTEH /ISl CaMOPa3BUTHUS U (POPMHUPOBAHUS KYIbTYPbl TUYHOCTH,
e€ o0mIel 1 PyHKIIMOHAITBHOU TPaMOTHOCTH; BHOCUT BKJIAJ] B (HOPMUPOBAHKUE MBIIIJIEHUS U TBOPUYECKUX
CIOCOOHOCTEH  OOyYarommxcs, HaBBIKOB WX  CAMOCTOATEIbHOW  y4yeOHOW  JesITeNbHOCTH,
HKCTIEPUMEHTAIIbHBIX U UCCIIEIOBATEIBCKUX YMEHHM, HEOOXOAMMBIX KaK B IOBCEIHEBHON KU3HU, TaK U
B TpOo(heCcCHOHANEHOM IeSTENbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBIILUICHUS, 3aKJIaJIbIBAET OCHOBBHI IIEJIOCTHOTO B3IJIsa Ha
€ANHCTBO TIPUPOJIBI U YeNOBEKa, SBISIETCS OTBETCTBEHHBIM JTamoM B (OPMUPOBAHUU
€CTECTBEHHOHAYYHOU IPAMOTHOCTH 00YYarOIIUXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTeCTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE 00pa30BaHUE 00YUaIOIIUXCSI.

JlanHple HampaBlieHUS B OOYYEHUU XHMHH OOECIEUMBAIOTCS CHEIUPUKON CcoAepKaHUs yuyeOHOTo
MpeaAMETa, KOTOPBIA SBISICTCS TIEarorMuecKy aIallTHPOBAHHBIM OTPaKEHHWEM 0a30BOM HAyKU XHUMHHU
Ha ONpe/eIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOITIETO 00pa30BaHUsI OPUEHTUPOBAH Ha OCBOCHHUE 00YUYaIOIIIMMHUCS
CHUCTEMBbI IEPBOHAYAIIbHBIX TOHITHI XUMHUH, OCHOB HEOPTaHUYECKONH XUMHUHU U HEKOTOPBIX OTAEIIbHBIX
3HAYMMBIX MOHSATHUI OPraHUuYECKON XHUMUHU.

CtpyKkTypa colep:kaHus IpOorpaMMbl IO XUMHUKA CHOPMUPOBAHA HA OCHOBE CHCTEMHOTO MOAX0/a K €€
nzydenuto. Coaeprkanre CKIaJAbIBACTCS U3 CUCTEMBI TOHATHH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE U
CUCTEMBI TOHATHI 0 XUMUYeCKoU peakiiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI 10 MIPUHITUITY
MOCJIEIOBATEILHOTO PAa3BUTHS 3HAHWM HA OCHOBE TEOPETHUECKHX IMPEJCTABICHUN Pa3HOTO YPOBHS:
ATOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepuoanueckoro 3akona J[.1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMHUU; YYEHHS O CTPOCHUU aTOMa
Y XUMHUYECKOU CBSI3U; TIPEJCTABICHU 00 IIEKTPOTUTHIECCKON JUCCOIMAIIMH BEIIECTB B PACTBOPaX.
TeopeTnyueckne 3HaAHUSI PACCMATPUBAIOTCS HA OCHOBE SMIUPUYECKHU IMOJTYYEHHBIX M OCMBICIEHHBIX
(GakToB, pPa3BUBAIOTCS IMOCIEAOBATEILHO OT OJHOTO YPOBHS K JAPYroMy, BBIIONHSS (QYHKIUU
OOBSICHEHUS U MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXKHOCTEH MPAKTHYECKOTO TPUMEHEHUS U
MOJIYYEHUS] U3Yy4aeMbIX BEILIECTB.



OcBoeHue NpOrpaMMbl MO XMMHU CIHOCOOCTBYET (DOPMUPOBAHHIO MPEACTABICHUS O XHMHUYECKON
COCTaBJIAIOLIECH HAyYHO! KapTHHBI MUPA B JIOTHKE €€ CUCTEMHOM MPUPO/Ibl, LIEHHOCTHOI'O OTHOLIEHUS K
HAayYHOMY 3HAHWUIO U MCETOJaM IIO3HAHHA B HAYKC. I/I3yquMe XAMHHU TIPOUCXOOUT C MPHUBJICYHCHHUEM
3HAHUM U3 paHee U3yYEHHbIX YU4eOHbIX npeaMeToB: «OKpyxaromuil Mupy, «bruonorus. 5—7 kiacce» U
«®Dusuka. 7 Kiacey.

[Tpy M3yd4eHUM XMMHUHU INPOUCXOIUT (POPMHUPOBAHUE 3HAHMH OCHOB XMMMYECKOM HayKH Kak 001acTu
COBPEMEHHOI'0 ECTECTBO3HAHMSI, IPAKTUUECKOM AESITEIbHOCTH YEI0BEKa U KaK OJJHOIO U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbl. 3ajjaua y4eOHOro IpeaMera COCTOUT B (POPMHUPOBAHMHM CUCTEMbl XMMHUYECKHX
3HaHUM — BaXHEHIMX (AKTOB, INOHATUI, 3aKOHOB M TEOPETUYECKUX IOJOXKEHHUH, OCTYIHBIX
00001IeHNT MUPOBO33PEHYECKOTO XapakTepa, s3bIKa HAyKH, B MPUOOIICHWH K HAYYHBIM METOJaM
NO3HAHUS TPH HU3YYCHUM BEIIECTB M XUMHUYECKUX peakuuid, B (OPMHPOBAHMUM M Pa3BUTUHU
MIO3HABATENBHBIX YMEHHUH U UX MPUMEHEHUH B YU€OHO-TI03HABATEIILHOW U y4eOHO-MCCIIe10BaTEIbCKON
NeSITeIbHOCTH, OCBOCHUHU IIPAaBUII O€3011aCHOI0 OOpAIllEHHUs C BENIECTBAMU B IIOBCEIHEBHOMN JKHU3HH.
[Tpu u3y4eHnu XMMUU Ha YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHus BAXKHOE 3HAYCHUE TPHOOPENN TaKue
eI, KaK:

(dhopMHUpPOBaHNE UHTEIVICKTYAIBHO PA3BUTON JTUYHOCTH, TOTOBOM

K C€aMo00pa30BaHUIO, COTPYIAHUYECTBY, CaMOCTOSTEIbHOMY IPUHATHIO pEIIEHHH, CIIOCOOHOMN
aAallTUPOBATBCA K 6I>ICTpO MCHAIOIMUMCA YCJIOBUAM JKU3HHU, HAIIPABJICHHOCTDH O6y‘IeHI/I$I Ha
cUCTeMaTHYecKoe MPUOOIIEeHHEe OOyUYarOIMIUXCsl K CaMOCTOSATENIbHOW MO3HABATENIbHON JEATEIbHOCTH,
Hay4HBIM METO/IaM MO3HaHUs, (POPMHUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUU;
o0ecrieyeHue ycJIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETECHHIO OOYYaIOUIMMMUCS OIbITa Pa3sHOOOPa3HOU
JACATCIIbHOCTH, IIO3HAHUA U CaMOITIO3HaHUA, KIIFOUYCBbIX HABBIKOB (KJHO‘-IGBI:IX KOMHGTCHHHﬁ), UMCIOIITUX
YHHUBEpCAJIbHOE 3HAUYE€HUE JJIs Pa3IMYHBIX BHJOB JEATENBHOCTH; (opMHpOBaHHE OOIIEH
(yHKIIMOHAJIBHOW U €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH, B TOM UUCJIE YMEHUN OOBICHATDH U OLIEHUBATH
SBJICHUS OKPYXAIOIEro MHUpA, UCHOIb3ysd 3HAHWSA U ONbBIT, MOJTY4YEHHbIE NPU HM3YyYEHHUU XHMHHU,
IMPUMEHSTh UX MPU PELUICHUH MTPOOJIEM B TOBCEHEBHOM )KU3HU U TPYAOBOM JEATEIbHOCTH;
¢dopmupoBaHue y 00y4arOmMUXCsl TYMAaHUCTUYECKUX OTHOLIEHUH, TOHMMAaHUS [IEHHOCTH XUMHYECKUX
3HAHUH 7151 BEIPAOOTKHU DKOJIOTMYECKH 11eJ1eCO00Pa3HOTro MOBEACHUS B OBITY M TPYI0BOM I€ATEIEHOCTH
B LIEJISIX COXPAHEHHUS CBOETO 370POBbsI U OKPYXKaOLIeH IPUPOAHON CPEBI;

pa3BUTHE MOTHBALMU K O0YYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIUTAHHIO HA OCHOBE
YCBOEHMsI OOILEYETOBEYECKHX IEHHOCTEeH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY Hpoduis u
HAIpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YEeHHUS.

Conep:xanue y4eOHOI 0 npeaMera
HepBOHa'{aJIl)Hble XUMHYCCKHUEC MMOHATUA

[Ipeamet xumuu. Poibs XuMuu B )KM3HU yeioBeKka. Tena u BemecTBa. @U3NUeCKUe CBONCTBA BEIIECTB.
ArperaTHoe COCTOsIHHE BEIICCTB. ITonsaTtue o METOAaX ITO3HAHUA B XUMHUH. XUMHUSI B CUCTEME HayK.
Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus: CMeCeu.

ATOMBI ¥ MOJIEKYJIbl. XUMHUUYECKUE 311€MEHTHI. CHMBOJIBI XUMHUUECKHX 2JIEMEHTOB. IIpocThie 1 criokHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckasi popmysa. BageHTHOCT, aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BenlecTB. OTHocuTeNnbHass aToMHasg macca. OTHOCUTENbHAs MOJEKyJsipHas Macca. MaccoBas JoJis
XUMHYECKOT0 JIEMEHTA B COEAMHEHHH.

®u3nuecKue U XUMUUECKHE SIBJICHUS. XUMHUUYECKasi peakus U e€ Mpu3HaKu. 3aKOH COXPAHEHHUS MaCcChl
BellecTB. XuMuueckue ypapHeHus. Kinaccuduxaius XuMu4ecKiX peakiuii (COeAMHEHUsI, Pa3JI0KEHHUS,

3aMeIIeHHUs, OOMEHaA).

XUMUYECKU SKCIIEPUMEHT:



3HAKOMCTBO C XUMHYECKOH MOCy/0ii, ¢ mpaBuiaMu paboThI B JIaOOpaTopuu U mpuémMaMu oOpaieHus ¢
1a00paTOPHBIM 000PYIOBAHUEM;

U3ydyeHHE W OINucaHue (U3NYECKUX CBOMCTB 00pas3OB HEOPraHMYECKUX BEUIECTB; HaOIrogeHuE
¢busnueckux (TUiaBieHUE BOCKA, TasHUE JIb/a, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJICHCAIUS
BOJIbl) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJICHCTBHE MEJA C
KHUCJIOTOM) sIBICHUN, HAOMIOJEHHME M OINUCaHUe IPU3HAKOB MPOTEKAHHS XUMUYECKUX peakuui
(pa3nokeHue caxapa, B3aMMOJICHCTBHAE CEPHON KHCIIOTHI C XJIOPUAOM Oapus, pas3siokeHHe THAPOKCHIA
meu(Il) mpu HarpeBanum, B3auMoAecTBIE Xkeie3a ¢ pactBopoM coiu meau(Il));

U3Yy4EHHE CIIOCOOOB pa3zeieHusl cMmecel (C MOMOIIbI0 MarHuTa, (QUIBTPOBAaHUE, BbIApUBAHUE,
TUCTWIUISALMS, XpoMaTorpadusi), MPOBEJCHUE OYUCTKU MOBAPEHHON COJIM; HAOIIOJCHUE U ONMHCAHUE
Pe3yJIbTaTOB MPOBEACHUS ONbITA, HWIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChI;

co3JlaHue MojieNiel MOJIeKYJ (IIIapOCTEPIKHEBBIX ).

BaskHeiinue NPpEeACTABUTEC/IN HEOPraHUYE€CKUX BEIIECTB

Bo3ayx — cmech razos. CocraB Bo3nyxa. Kuciopon — anemeHT u mpocrtoe BemecTBo. Haxoxnenue
KHUCTIoposia B mpupoie, (GuU3MUecKue M XUMHUYECKHe CBOMCTBa (peakuuu ropeHus). OKCHIBL
[Tpumenenne kuciopoxa. CriocoObl MONMydeHHUS KUCIOpOAa B J1a0OPaTOpUU M TPOMBIIIICHHOCTH.
KpyroBoport kucnopona B mpupojae. O30H — auioTpornHas MoauduKaius KUCIopoia.

TernoBoit >3PPeKT XUMHUUECKONW pEeaKIiH, TEPMOXUMHUECKUE YPaBHEHHUS, IK30- M IHIOTCPMUICCKUE
peakuuy. TOMIMBO: Yroib M MeTaH. 3arps3HEHHE BO3JlyXa, YCWJIEHHWE MAapHUKOBOro 3ddexra,
pa3pylIeHHE 030HOBOIO CIIOSI.

Bonmopon — anmemeHT u mpoctoe BemecTBo. HaxokaeHue Bomopona B NpHpoje, (HU3NUECKHEe U
XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI oaydeHus. Kucnorsl u comnm.

KonunyectBo BemiectBa. Mosb. MomnsipHast macca. 3akoH ABoraapo. MosnsipHblil 00bEM ra3oB. Pacuérsl
110 XUMHYECKUM YPaBHEHHUSIM.

®dusnueckue cBoiicTBa Bojbl. Boma kak pactBoputens. PactBopel. HackllieHHble U HEHACHILIEHHBIE
pactBOpbl. PacTBOpHMOCTh BellecTB B BojAe. MaccoBas 10Jisl BEUIECTBAa B PAaCTBOpE. XHUMHUYECKHUE
cBoicTBa BoJbl. OcHOBaHuA. Ponb pacTBOpOB B MPHUPOJAE U B KU3HM desoBeka. KpyroBopoT Bojabl B
npupojie. 3arpsa3HeHe NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJHBIX BO/I.

Knaccudukanus Heoprannueckux coequnenunit. Oxcuasl. Kiaccugukanus okcuaoB: coaeodpasyroune
(ocHOBHBIE, KHUCIIOTHble, am{QoTepHble) U  HecoseoOpasytomme. HomeHknarypa OKCHIOB
(MexxayHapoaHas W TpuBHMaibHas). du3nueckue W XUMHUYECKHE CBOMCTBa OKcHaoB. [lomyuenue
OKCHJIOB.

OcnoBanns. Kmaccudukanust ocHOBaHUWi: MIENOYM M HEpacTBOpPHMBIE OCHOBaHUs. HomeHkmarypa
OCHOBaHUM (MeXIyHapoaHas M TpuBHanbHas). dusnueckrue M XUMHUYECKHE CBOWCTBA OCHOBAaHUHU.
ITonyuyeHnne OCHOBaHMIA.

Kucnotel. Knaccudukamuss kucmor. HomenknaTypa KHCIOT (MEXKIYHapOOHAas W TpHUBHAIBHAs).
Pur3nyeckue 1 XMuMHUECKUE CBOMCTBA KUCIOT. Psax aktuBHOoCcTH MetasuioB H. H. bekerosa. [Tonyuenne

KHUCJIOT.

Comu. Homenkiatypa coneit (MexayHapoHasi U TpUBHANIbHAS ). DU3HMYECKHE U XUMUYECKUE CBOMCTBA
coseit. [lonyuenue comnen.

I'eneTnueckas CBI3b MCKAY KiIaCCaMH HCOPraHUYICCKUX COQI[HHGHPIP’I.

XUMUYECKUN SKCIIEPUMEHT:



KaueCTBEHHOE ONpEJIETICHUE COIepKAHUs KICIIOPOa B BO3/IYX€E;
noJiyueHue, coonpanue, pacrio3HaBaHUE U U3YYEHHE CBOMCTB KUCIOPOa;

HaOJIOJICHUE B3aMMOJICHCTBHS BEIIECTB C KUCJIOPOJOM U YCJIOBHUS BO3ZHMKHOBEHHUS W MPEKPAIICHHS
ropeHus (moxapa);

03HAKOMJICHHE C 00pa3IiaMu OKCUJIOB U OTIMCAHUE UX CBOUCTB;

noJjlyueHue, coonpanue, pacro3HaBaHle U U3y4E€HHUE CBOICTB BOJopo/ia (ropeHue);

B3auMoieiicTBue Bogopoaa ¢ okcuaom meau (1) (Bo3amMokHO UCIIONb30BaHKE BUIEOMATEPHAIOB);
HaOI0/IeHue 00pa3IoB BEUIECTB KOJUYECTBOM 1 MOJIb;

UCCIIeIOBaHHE OCOOCHHOCTEH PacTBOPEHHUS BEUIECTB C PAa3IMUHON paCTBOPUMOCTHIO; MPUTOTOBICHUE
pacTBOpPOB C OMNPEACIIEHHON MAacCOBOM JOJIEM PAaCTBOPEHHOIO BEUIECTBA; B3aUMOAEHCTBUE BOJABI C
MeTaJlJIaMH (HaTpUEM U KajbIueM) (BO3MOKHO HCIOIb30BaHUE BHIEOMATEPUAIIOB);

OnpeJieJICHUE PACTBOPOB KHUCIIOT U IIETOYEH € MTOMOIIbIO HHANKATOPOB;

UCClIeIoOBaHie 00pa3lloB HEOPTAHUYECKUX BEILIECTB PA3IMYHBIX KIaCCOB;

HaO0JII0JICHUE U3MEHEHHS OKPACKU MHIUKATOPOB B paCTBOpaX KUCIOT U IIEJI0YECH;

u3zydeHue BzaumoaerictBus okcuaa menu (II) ¢ pacTBopom cepHOW KUCIOTHI, KUCIOT ¢ METaJUIaMH,
peaKkui HENTpaIN3aluy;

MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OHOTO METallIa IPYTUM U3 PacTBOpPA COJIH;
pelIeHHE YKCIIEPUMEHTATBHBIX 3a1a4 10 TeMe «BakHeHre KJ1acChl HEOPTaHUIECKUX COCTMHEHUIN.

Ilepnonnueckuit 3akoH u Ilepuonmueckas cucrema xumuueckux snemeHToB [l M. MeHnneneesa.
Crpoenne atoMoB. Xumuueckas cBa3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKLIN

[TepBble MOMBITKY KJIACCU(DUKALINYA XUMUYECKHUX AJIeMEHTOB. [IoHsATHE 0 TpyMax CXOAHBIX 3JIEMEHTOB
(IIe7oYHbIE W IIEJIOYHO3EMENbHBIE METasUIbl, TaJOT€HBbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPHIC
00pa3yroT aMm(OoTepHbIE OKCHUJIBI U THAPOKCHUIBI.

Ilepnonnueckuit 3akoH. Ilepmogmyeckas cucrema xumudeckux oseMmeHTtoB J[. M. Menneneesa.
Kopotkonepuonnas u uimHHONEepuoaHas ¢popmsl Ilepruoauueckoil cCUCTEMbl XUMHUYECKUX AJIEMEHTOB
. . Menneneesa. [lepunoas! v rpymmbl. PU3NYECKUN CMBICH MOPSAIKOBOIO HOMEPA, HOMEPOB MEpU0Ia
Y TPYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sijiep. M3oTonbl. DnekTpoHbl. CTpoeHre 3IEKTPOHHBIX 000JI04YeK
aToMoB mnepBbix 20 xumuueckux diemeHToB llepumonnueckoit cucremsr J[. U. Menneneesa.
XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTa MO ero mnosiokeHnto B Ilepumogmueckoii cucreme /1. U.
Menpeneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paJguyca aTOMOB XHMHYECKHMX DJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO TIpynmaM M nepuogaMm. 3HadeHue Ilepuogudeckoro 3akoHa u
[Iepnonnueckol CUCTEMBI XUMUYECKHX 3JIEMEHTOB I Pa3BUTHS HayKH U npakTuku. /1. 1. Mennenees
— YYEHBIN U Ipak1aHNH.

Xumudeckasi cBsi3b. KoBaneHTHas (TOJiApHAs M HEMOJSPHAs) CBS3b. OJIEKTPOOTPUIIATEIBHOCTH
XAMHYECKHX 3JIEMEHTOB. MIOHHasA CBS3b.

Creneup okuciieHHs. OKHCIUTEIBHO-BOCCTAHOBUTCIBHEIC pCaKknuu. HpOL[CCCLI OKHCJICHHUA U
BOoccTaHOBJICHHUS. OKHCIUTEIN M BOCCTAHOBUTEIIH.

XUMHYECKUH IKCIIEPUMEHT: U3ydeHHe 00pa3loB BEIIECTB METAJUIOB U HEMETAJNIOB; B3aUMOJIEHCTBHE
TUAPOKCUAA IIMHKA C pacTBOpaMHM KHCIOT M IIEJOouYeH; MPOBENECHUE ONIBITOB, WIUIIOCTPUPYIOLIMX

MPUMEPBI OKUCIIUTETHHO-BOCCTAHOBUTENIBHBIX PEAaKIM (TOpeHne, peakuy pa3ioxKeHHs, COETUHEHUS).

Me:xnpeameTrHblie CBA3H



Peanuzanus MexnpenMeTHBIX CBsI3€H MpU M3ydeHUH XUMUHU B 8-9 Kilaccax OCYIIECTBIISETCS depes
UCMOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUHBIX IOHATHH, TaK M TOHATHH, SBIAIOLIMXCS
CHUCTEMHBIMU I OTAEJBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC MOHSATHSA: HAy4HBIH (akT, TUIOTE3a, TCOPHs, 3aKOH, aHAJIU3, CHUHTE3,
KJIacCU(UKALUs, TIEPUOTUNIHOCT, HAOIIOACHHE, SKCTICPUMEHT, MOICITUPOBAHNE, H3MEPEHUE, MOJICITb,
SIBJICHUE.

®dusnka: mMaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHWJ, U30TOIbI, PaJHMOAKTUBHOCTD,
MOJICKYJIa, JEKTPUYECKHUI 3apsij, BEIIECTBO, TENO, 00BEM, arperaTrHoe COCTOSIHHE BEIIEeCTBAa, T'as,
(bu3HYeCcKre BeTUYNHBI, €AMHUIIEI H3MEPEHUS, KOCMOC, IIaHEeThI, 3BE3/1b1, COHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadusi: armocdepa, ruapochepa, MEHEPAIBI, TOPHBIC MTOPOIBI, ITOJIC3HBIE UCKOMIAeMbIe, TOTUIHBO,
BOJTHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE, METANPEJMETHBIC M MPEIMETHBIC PE3yJIbTaThl OCBOCHHUS O0YYAIOIUMHUCS C 3aJCPIKKON
MICUXHYECKOTO PAa3BUTHS IMPOTPaMMbl y4eOHOTrO mpenMera «XuMus» st oOydarommuxcs ¢ 3[1P
(BapuanT 7) cootBeTcTByeT ®I'OC OOO ¢ yyeToM ux ocoObIx 00pa3zoBaTeNbHBIX TOTPEOHOCTEH.

JIMYHOCTHBIE PE3YJIBTATbHI

JIMuHOCTHBIE Pe3yIbTAaThl OCBOCHHUS POrPaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHuUsl JOCTUTAIOTCS B XO/1€
oOydeHHsT XUMHUM B €AMHCTBE Y4eOHOM M BOCIHUTATENIbHON JAEATEIbHOCTH B COOTBETCTBUM C
TPaAULMOHHBIMA POCCUMCKUMHU COLMOKYIBTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMHU I[EHHOCTSMHU,
OPUHATBIMU B OOIIECTBE NpaBWJIaMH M HOPMaMu IOBEACHHMS U CIIOCOOCTBYIOT —IpolieccaM
CaMOIO3HAHUs, CAMOPA3BUTHS U COLMAIN3ALIUHN 00YYaIOLINXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCSA PYKOBOJCTBOBATHCS CHCTEMOMN
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMN U PacIIMPEHUE OIbITa AESITEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) naTpHOTHYECKOr0 BOCIMTAHHUS:

LIEHHOCTHOTO OTHOLIEHUSI K OTEUYECTBEHHOMY KYJbTYpPHOMY, HCTOPUUYECKOMY M Hay4HOMY HaclIEJUIO,
MOHMMAaHHUS 3HAUEHUS! XMMHUYECKON HayKH B KU3HHM COBPEMEHHOI'O OOIIecTBa, CIOCOOHOCTH BJIA/ETh
JIOCTOBEPHON HH(OpMaImeil o nepefoBbIX JOCTHXKEHUSIX M OTKPHITHAX MHUPOBOM M OTE€YECTBEHHOM
XUMUH, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJICTAaBICHNUS] O COLHUAIBbHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHHWH B KOJIJICKTHUBE,
KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-MCCIe0BaTEeNbCKOM,
TBOPYECKOH M APYrUX BUAAX AESITEIbHOCTH, TOTOBHOCTH K pa3HOOOPAa3HOW COBMECTHOM J1€ATEIbHOCTH
IpY BBIIOJHEHUU YYEOHBIX, MO3HABATENbHBIX 337a4, BBINOJHEHHMM XHMHYECKHUX HKCIEPUMEHTOB,
CO31aHUM YYEOHBIX IPOEKTOB, CTPEMJICHHS K B3aMMOMOHUMAHUIO U B3aUMOIIOMOIIU B IIPOIECCE ATOU
y4eOHOI N1esTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEJIEHHE U MOCTYNKH CBOMX TOBapHIICH ¢
MO3UIMN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKIUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U COCTABJISIOIINE OCHOBY JJIsl IOHUMaHUS CYLIHOCTU HAYYHOU
KapTHHBl MMpa, MPEACTaBIECHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs NMPHUPOJBI, B3aUMOCBA3IX
4eJI0BEKa C IPUPOAHOU CPENOH, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;



MI03HABATEJIbHBIC MOTUBBI, HAIIPABJICHHBIC HA MTOJyYCeHHE HOBBIX 3HAHUH 110 XUMHUH, HEOOXOIUMBIE JIJIs
OOBSCHCHUS HAONIOJAaEMBIX TMPOIIECCOB W  SIBJICHWW, ITO3HABATECIIbHOW, WH()OPMAIIMOHHON |
YUTATENLCKOW KYJIbTYPHI, B TOM YHCIE HAaBBIKOB CAMOCTOSITEIBHON pabOThl C y4eOHBIMH TEKCTaMH,
CIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUYECKUMH CPEICTBAMH HH(POPMALIMOHHBIX TEXHOJIOT U
UHTEpeC K OOY4YeHHI0O M T[O3HAHMIO, JHOOO3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHUI0, IPOEKTHOM M UCCIEN0BATEIbCKON JESATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

OCO3HaHHME LEHHOCTH >H3HH, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY 3J0pOBBIO, YCTAaHOBKU Ha
3/10pOBBI 00pa3 KM3HU, OCO3HAHUE MOCJIEACTBUN U HENPUATHE BPEIHBIX NPUBBIYEK (YNOTpeOIeHUs
QJIKOroJs, HAPKOTUKOB, KYpPEHUs), HEOOXOJUMOCTH COOJIIOJCHMsI IpaBWil O€30MacHOCTH IpHU
00palIeHNN C XUMHUYECKIMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TpynoBoro BocnuTaHms:

MHTEpEC K MPaKTHUYECKOMY H3YyUEHHIO Mpodeccuid U Tpyaa pa3IMYHOTO POja, YBaKEHHE K TPYIYy H
pe3yibTaTtaM TPYAOBOM AEATENbHOCTH, B TOM YHUCIIE Ha OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAaHUH 1O
XUMHUH, OCO3HAHHBIA BBIOOp MHIAMBHUAYAJIbHON TPAaEKTOPUMU IMPOJOJKEHMS] OO0pa3oBaHUs C YYETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMMH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCIIEMIHOM TNPOo(eCCHOHANIBHOW JESTETbHOCTH W Pa3BUTUS HEOOXOIWMBIX YMEHHH, T'OTOBHOCTB
a/IalITUPOBAThCs B NPOQecCHoHaNbHOI cpee;

6) 3K0JIOrHYecKOro BOCHHMTAHHUSA: DSKOJOTMYECKH IIeJIeCO00pa3HOe OTHOLIEHHE K IPHUPOJE Kak
UCTOYHUKY JKH3HM Ha 3emile, OCHOBE €€ CYILIECTBOBAaHMs, MOHMMAaHUE LIEHHOCTU 3J0pPOBOTO U
Oe3omacHoro oOpa3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DHU3HYECKOMY U
ICUXUYECKOMY 3/10pOBbIO, OCO3HAHHE LIEHHOCTU COOJIOACHHUS MpaBuil 0€30MaCHOrO MOBEIACHUS NPHU
paboTe C BELECTBAMU, a TAK)KE B CUTYALUAX, YTPOXKAIOLINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CHOCOOHOCTH NMPUMEHATh 3HAHUS, I10JIy4aeMble ITPU U3YUYEHUH XUMUH, JUIs peLeHUs 3ajiay, CBA3aHHBIX
C OKpYy’Karollled MpUPOJHON Cpefoi, AJis MOBBILIEHUS YPOBHS 3KOJOTUYECKON KYJIbTYpPbl, OCO3HAHUS
r7100aIbHOTO XapaKTepa 3KOJIOIMYECKUX MPoOJIeM U IyTel UX peleHus OCPEICTBOM METO/I0B XUMHH,
HKOJIOTMYECKOTO MBIIIJIEHUS, YMEHHS PYKOBOJACTBOBATHCSI UM B I1I03HABATEIbHONW, KOMMYHUKAaTUBHOM 1
COLMAJIBHON MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocrage MCTAIIPEAMETHBIX PE3YJIbTATOB BBIACIIAIOT 3HAYUMBIC JJIA q)OpMI/IpOBaHI/IH MHPOBO33PCHUA
oO11eHayYHbIe TOHATHS (3aKOH, TEOPHs, IPUHIIMII, TUIIOTEe3a, (PaKT, CUCTeMa, ITPOLECC, IKCIIEPUMEHT U
JIPyroe.), KOTOPBIE UCIOJIB3YIOTCA B €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEIMETax M IMO3BOJISIOT Ha
OCHOBE 3HaHMH U3 3TUX NPEIMETOB (OPMHUPOBATH MTPEJICTABICHHE O LIEIOCTHOM HayYHO! KapTUHE MUPA,
Y YHUBepcallbHblE yueOHbIe NeiCTBHS (I03HABATENbHbIE, KOMMYHUKAaTUBHBIE, PETYISTUBHBIE), KOTOPbIE
oOecrieunBaroT (HOpMUPOBAHHE TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAHHUIO U OCYILECTBICHHIO
yueOHO! e TeNbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBHUS

bazoBrie noruueckue AeMCTBUS:

YMEHHS UCIIOJB30BATh MPUEMBI JIOTUYECKOTO MBIIIUICHUS MPU OCBOCHUYU 3HAHUM:

pPacKpbIBaTh CMBICT XUMHUYECKHX TOHATUN (BBIAENATH WX XapaKTepHbIC MPU3HAKH, YCTAHABIIMBATH
B3aUMOCBSI3b C IPYTUMHU TOHSATHUSIMH ), HCTIOIB30BaTh MOHATUS ISl OOBSICHEHUS OTAEIBHBIX (DAKTOB H
SIBIIEHUH, BBIOMPATh OCHOBAHUS U KPUTEPUU IS Kiaccu(DUKAIIMN XUMUYECKIX BEIIECTB U XUMUYECKUX
peaKkivii, yCTaHABIMBATh NPUYMHHO-CIICICTBEHHBIC CBA3U MEXIYy OOBEKTAaMU HU3YYCHHS, CTPOUTH
JIOTUYECKHE PaACCYKJEHUsI (MHAYKTUBHbBIE, JI€lYKTUBHbIC, IO aHAJOTWU), JeNaTh BHIBOABI U
3aKII0UCHHS;

yMEHUE MPUMEHSTH B IPOLIECCE MO3HAHUS MOHATUS (MPEIMETHBIE U METAIIPEIMETHBIE), CHMBOJIUYECKUE
(3HAKOBBIC) MOJIENIH, MCIOJIb3yeMble B XUMHUHU, MPEOOpPa30BBIBATh IMIMPOKO MPUMEHSIEMbIE B XUMUH
MOJIeJIbHBIC TPEACTABICHUS — XWMUYECKUH 3HaK (CHMMBOJ D3JIEMEHTa), XUMHUYecKas Qopmyna u
ypaBHEHHE XUMHUYECKON PEAKIMU — MPH PEIICHUH Y4eOHO-TIO3HABATENbHBIX 3a7a4, ¢ YYETOM ITHUX
MOJEIBHBIX MPEACTABICHUN BBISBIATD U XapaKTEPHU30BATh CYIIECTBEHHbBIC IPU3HAKH H3Y4aEMBbIX



00BEKTOB — XMMMYECKHX BEIIECTB W XUMHUECKUX PEaKIUil, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYUHHO-CJICICTBEHHBIE CBA3U U IPOTUBOPEYHS B U3Y4aE€MBbIX IIPOLIECCAX U SBICHUSAX.

basoBble uccienoBarenbckue JeMCTBUS:

YMEHHE UCII0JIb30BaTh IIOCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA II03HAHUS, 4 TAK)KE B KAYECTBE
OCHOBBI /17151 JOPMHUPOBAHUS TUTIOTE3BI MO MTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;
nproOpeTeHNe ONbITa 110 MNIAHUPOBAHUIO, OPraHU3alMU U IPOBEJCHHUIO YUEHUYECKUX IKCIIEPUMEHTOB,
yMEHHE HaOII0JaTh 3a XOJOM TIIPOIECCa, CAMOCTOSTEIBbHO TPOTHO3MPOBATH €ro Ppe3yibTar,
(dopmynupoBaTh 00OOIIEHUS M BBIBOJABI 0 pe3yJbTaTaM IPOBEAEHHOIO OIbITA, HCCIIEAOBAHUS,
COCTaBJIATh OTYET O IPOAETIaHHOM padorTe.

Pabora ¢ napopmarueit:

yMEHUE BBIOMpaTh, aHAIN3UPOBATh M MHTEPIPETUPOBATh MH(OPMAIMIO pa3IMYHBIX BUJIOB U (HOpM
IIPEJICTaBJICHHUS, [10JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (HAYYHO-IIOIYJISIpHAsS JIUTEPATYpa XUMUYECKOTIO
CoJiepKaHus, CIIpaBOYHbIe ocoOus, pecypcsl MIHTepHeTa), KpUTUYECKU OLEHUBATH MPOTUBOPEUUBYIO
¥ HEJIOCTOBEPHYIO HH(pOpMAIIHIO;

YMEHUE INPUMEHATh pa3IMyHble METOAbl M 3alpochl IMPH IOUCKE M OTOOpe HHpOpMaLUU U
COOTBETCTBYIOIMX JaHHBIX, HEOOXOIUMBIX JUISI BBIIIOJHEHHs YYEOHBIX W TIO3HABATENILHBIX 337134
ONpeNeNIEHHOr0 THUMA, NPUOOPETEeHHE OMNbiTa B O00JACTH HUCHOJb30BaHUS HMH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIAZIEHHE KYJIbTYpOW aKTHMBHOI'O HCIIOJIb30BAHUS Pa3IMUHBIX
HOUCKOBBIX CUCTEM, CAMOCTOSITEIILHO BBIOMPATh ONTUMAIbHYIO (POPMY NpeicTaBIeHUus UHQOpMaIUK U
WITIOCTPUPOBATh pEIIacMble 3aJaud HECJIOKHBIMH CXEMaMH, JuarpaMMaMu, IpYrumMu (opmamu
rpaduK U UX KOMOUHAIUSIMH,

YMEHME HCIOJIb30BaTh M aHAIM3UPOBATh B IpoLEcCe y4eOHOW M MCCIEI0BaTENbCKONW AESTEIbHOCTU
UHGOPMALIMIO O BJIMSHUM INPOMBILIUIEHHOCTH, CEJIbCKOIO XO3AHCTBAa M TPAHCHOPTa HA COCTOSHUE
OKpY>KarollIe MPUPOIHON CPEIbI.

KomMMyHHKaTHBHbIE YHUBEPCATIbHbBIC YU€OHbBIE ICHCTBUS:

YMEHHME 3a/1aBaTh BOIPOCH! (B XOJ€ Auaora u (Wiau) JUCKYCCHM) MO CYIIECTBY OOCYKIaeMOW TEMBI,
(bopMynHpOBaTh CBOM MPEATIOKEHUS OTHOCUTENBHO BHIMOIHEHUS NMPEII0KEHHOM 3a1auu;
IpPUOOpPETEHUE OIbITa MpPE3EHTAllMM PpPEe3yJbTaTOB BBINOJIHEHHUS XHUMHUYECKOIO HKCHEpPUMEHTa
(;1TabopaTOpHOrO OmbITa, J1a0OPATOPHOM PAabOTHI MO HMCCIEIOBAHMIO CBOMCTB BEILECTB, y4EOHOTrO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMHU IIO3HABAaTEJIIBHOM U HCCIEN0BATENIbCKON
JESTENIbHOCTH TPH PEIICeHWH BO3HUKAIOIIMX IpOOJeM Ha OCHOBE Y4E€Ta OOLIMX HHTEPECOB H
COIJIACOBAaHUS MO3UIUHM (00CYXJeHHs, OOMEH MHEHMSMH, «MO3TOBBIC IITYPMBI», KOOpAMHAIUSL
COBMECTHBIX JCHCTBHI, ONpeneneHNue KPUTEPHEB IO OIICHKE KadyecTBa BBIMOJIHEHHOW paboThl U
JpyrHe);

PerynsTuBHble yHUBEpCaabHbIE yUEOHbIE N1EUCTBUS:

YMEHHME CaMOCTOATEIBHO ONPENENATh LENU  ACATEIbHOCTH, IUIAHMPOBAaTh, OCYILIECTBIISTH,
KOHTPOJIMPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESTENbHOCTb, BBIOMpaTh Haubosee
3¢ PeKTUBHBIE CIIOCOOBI pelICHHsI Y4eOHBIX M TTO3HABATENbHBIX 33124, CAMOCTOSTEILHO COCTABIATH HITU
KOPPEKTUPOBATh MPEJI0KEHHBIN AJITOPUTM JE€HCTBUN NP BBINIOJHEHUH 33JJaHUN C YU4ETOM MOJTYYECHHUS
HOBBIX 3HAHMH 00 M3y4aeMbBIX OOBEKTaxX — BEIIECTBAX M pEAKLHUAX, OIEHUBATH COOTBETCTBUE
MOJIyUEHHOT0 pe3yJibTaTa 3asBJICHHOW IIeJIM, YMEHHE MHCIIOJIb30BaTh M AHAJIU3UPOBATH KOHTEKCTHI,
IpeJyiaraéMble B yCJIOBUU 3aJaHUM.

IIpenmeTHble pe3yJIbTaThl

B cocraBe mpeamMeTHBIX PE3yJNbTaTOB MO OCBOCHHIO OOS3aTEIIBHOTO COJCPKAHUS, YCTAaHOBICHHOTO
JTAHHOW MPUMEPHOI padoueil mporpaMMoii, BBIIENISIOT: OCBOEHHBIE O0YYAIOIIMMICS HAYYHbIE 3HAHUS,
YMEHUS M CIOCOOBI JIEHCTBHUM, crenupudIecKue Uil TPEAMETHOM o0yiacth «XUMHUS», BHIIBI
JCATCIIBHOCTH I10 Honyqumo HOBOI'O 3HaHHA, €TI0 I/IHTepHpeTaLII/II/I, Hp606p330BaHI/IIO nu HpI/IMeHeHI/IIO
B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.

[IpenmMeTHBIE pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCS CIEAYIOMNUX YMEHUM:



1) packpvieamsb cmblci OCHOBHBIX XMMHUYECKUX TMOHATHUN: aTOM, MOJIEKYJa, XUMHUECKUI 3JICMEHT,
MIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAsA), BAJIEHTHOCTb,
OTHOCHUTEJIbHAsE aTOMHasi U MOJIEKYJIsIpHas macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca,
MaccoBast 0I5l XUMHUYECKOT0 JIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00BEM, OKCHJI, KUCIIOTa, OCHOBAHHE,
COJTb, SJICKTPOOTPHUIATEIILHOCTD, CTETICHh OKUCIICHUS, XUMUYECKas peaKIus, KIacCu(PUKaIus peakiui:
peaKIuu COCAMHEHHUS, PEaKUUU pa3JIOKEHHUs, peaklUuu 3aMelleHUs, peakiuu oOMeHa, 5K30- U
OHJIOTEPMUYECKUE PEaKIUU; TEIUIOBOW APQPEKT peakiuu; SApo aroma, DJICKTPOHHBINM CIOW aToMa,
aTOMHas OpOuTallb, pallyCc aToMa, XUMUYecKasl CBSI3b, MOJIAPHAs M HEMOJIsSIpHAsl KOBAJCHTHAs CBSI3b,
WOHHAsI CBSI3b, MOH, KATHOH, aHHOH, pacTBOP, MaccoBas 1015 BellecTBa (IPOLEHTHAs KOHIICHTpAIKs) B
pacTBope;

2) unIOCmMpupo8ams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHHA (CM. M. 1) M IPUMEHATH ITH
MOHSITHS TIPH OMTUCAHWUH BEIIECTB M UX MPEBPAIICHUI;

3) ucnonvzoeamv XUMHUYECKYIO CHMBOJIMKY JMJISi COCTaBJICHHS (OPMYJ BEIIECTB M YpaBHEHHA
XUMHYECKUX PEAKIIUM;

4) onpedensimb BAJCHTHOCTh ATOMOB 3JIEMCHTOB B OMHAPHBIX COCIMHEHHUSIX; CTEIECHb OKHCICHUS
AJIEMEHTOB B OWHApPHBIX COCIUHECHMSX;, MPUHAIICKHOCTh BEHIECTB K ONPEAEIEHHOMY KJAcCy
coequHEHUN 1Mo (opmyrnaMm; BUII XUMUYECKOW CBSI3M (KOBAJICHTHAs M WMOHHAs) B HEOPTaHUYECKUX
COCTMHCHUSIX;

5) packpvieamo cmuvicn Tepuoauyeckoro 3akona JI. M. MeHaeneeBa: 1eMOHCTPHPOBATH MIOHUMAHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX JIEMEHTOB OT MX IMOJ0KeHUs B [lepuoanyueckoit
CUCTEME; 3aKOHOB COXpaHEHHs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYISPHOTO
yUeHHs, 3aKoHa ABOTaJpo; ONMHUCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogmdeckoit
CUCTEMbI XUMUYECKHX JIEMEHTOB: pa3inyaTh MOHATUSA «TJIaBHAs MOATpyIa (A-rpymnmna)» u «mo0o4Has
noarpynna (b-rpynmna)y», Maibie u OOJBIINE IIEPUOJIBI; COOTHOCUTH 0003HAYCHUSI, KOTOPBIC UMEIOTCS B
tabnuue «llepuonnyeckas cucrema xumudeckux snemeHtoB JI. U. MennaeneeBay ¢ YHCIOBBIMH
XapaKTePUCTUKAMH CTPOCHUSI aTOMOB XMMHUUYECKHX DJIEMEHTOB (COCTaB W 3apsj sjpa, 00IIee YHcio
AIIEKTPOHOB U pacIpeieNIeHNe UX 10 AIEKTPOHHBIM CIIOSM);

6) kraccupuyuposamv XUMUYIECKHE JIEMEHTBI, HECOPTaHHYECKUE BEIIECTBA; XUMUYECKUE PeaKIiu (110
YHCITy U COCTaBY yYacTBYIOIIMX B PEaKIIUU BEIIECTB, MO TEIJIOBOMY 3D dexTy);

7) xapaxmepuzosams (onuceiéams) OOIINE XUMHUYECKHE CBOMCTBA BEIIECTB Pa3jIMUYHBIX KIACCOB,
MOJATBEPXKJasi ONMUCAaHWE MPUMEpPaMH MOJIEKYJISIPHBIX YpPaBHEHUN COOTBETCTBYIOIIUX XHUMHUYECKHX
pEeaKIuii;

8) npoenosuposams CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAQUYECTBEHHOTO COCTaBa; BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3JINYHBIX YCIIOBUSIX;

9) ebiuuciMbL OTHOCHTENBHYIO MOJEKYISIPHYIO M MOJSIDHYIO MAacChl BEIIECTB; MAaCCOBYIO JOJIIO
XUMHYECKOTO dJIEMEHTa 1Mo (hopMyJie COSAMHEHUS; MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOAUTH
pacuéThl MO0 YpaBHEHHUIO XUMUYECKON PEaKIuy;

10) npumernsimo OCHOBHBIC OTIEPAIIMH MBICIIUTEIILHON JAEITEIBPHOCTH — aHAJINW3 U CHHTE3, CPaBHEHHE,
000011eHIEe, CUCTEMATH3aIUI0, KITACCU(UKAIINIO, BBISIBICHUE TPUUYUHHO-CIECACTBEHHBIX CBSI3EH — I
M3Yy4YeHUsI CBOWCTB BEIICCTB M XUMHUYECKHUX PEAKIIMH;, €CTECTBEHHO-HAyYHBIE METOJbI MO3HAHUS —
HaOI0/IeHUE, U3MEPEHNE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (peabHBIA U MBICIICHHEIH ),

11) cnedosams mpaBUIIaM TMOJIB30BAHUS XMMHYECKON MOCYA0H M JTaOOPaTOPHBIM 00OpYJIOBaHHEM, a
TakKe MpaBWIaM OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMH TIO BBITOJHEHUIO
71a00PAaTOPHBIX XUMUYECKHX OIBITOB 10 MOJYYEHHUIO U COOMPaHHIO Ta3000pa3HbIX BEIIECTB (BOIOpoaa
M KHUCJIOpOJa), MPUTOTOBJIEHUIO PACTBOPOB C OMNPENEIEHHON MacCOBOM JoJield pacTBOPEHHOTO
BEIIIECTBA; TJIAHUPOBATh W MPOBOAUTH XUMHUYECKUE IKCIIEPUMEHTHI IO PACMO3HABAHHUIO PACTBOPOB
HIeNIouei M KUCIIOT C MOMOIIBI0 HHANKATOPOB (JakmMyc, (eHondTaaernH, MeTHIOPAHXK U Ap.).



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHME 9 KJIACC

HaunMeHoBaHue pa3jaejioB U TeM

KO0JI-BO
qacoB

BBenenue B kypc 9 ki1acca

XapakTepruCcTHKa XUMUYECKOT 0 3JIEMEHTA HAa OCHOBAaHUU ero nonoxenus B [ICXO .M.
MeneneeBa. XapakTepUCTUKA XUMUYECKOTO 3JIEMEHTA 110 KUCIIOTHO-OCHOBHBIM
cBoricTBaM. [lepuonyeckuii 3aKOH U EPUOJANYECKASI CUCTEMA XMMUUECKUX IEMEHTOB /1.
1. MeHpeneeBa B CBETE YUCHHS O CTPOCHUU aTOMA.

MeTanibl

Hctopus B Metamnax. Meraibl B uctopuu. [lojoxeHnrne MeTalIOB B MEPUOIAYECKOMN
CUCTEME XMMHMUYECKUX IeMeHTOB. Pusnueckue cBoiicTBa MeTayuioB. CIulaBbl, UX CBOMCTBA
Y 3HauYeHHe. XMMHUYECKHE CBOIICTBA METAIJIOB. DJIEKTPOXUMUUYECKHUH Psiji HANPSyKEHUH
METaJUIOB. XMMUYECKUE CBOMCTBA METAINIOB. BrinonHenue ynpaxuenuil. [lonydyenue
MeTaiioB. Koppo3un MeTamioB U Mepsl 0OpBHOEI ¢ HEll.

[lenoyHble METATBL. DIEMEHTHI 2 TPYIIIbL, TJIaBHON HOATPYIIEL. ATIOMHUHUH.
Coenunenus amomunus. XKenezo. CtpoeHne atoMa, GU3NIECKUE U XUMUYECKUE CBOWCTBA.
CoenuHenus xesne3a. BolnoaHeHune ynpaxHeHUH.

HemeTaniasl

O01mas xapakTeprucTHKa HeMeTaoB. Ammtorpomnus. Gusnyeckue cBOWCTBAa HEMETAIJIOB.
Bonopon. CpaBHuTenbHas xapakTepucTrka rajoreHoB. Coeaunenus rainoreHoB. Kucnopog.
Cepa. Coequnenus cepbl. CepHas KUCJIOTa U €€ COJIH, WX nmpuMeHeHne. CoeMHEHSI CEepHI.
Brimonnenne ynpaxaeHuid. A30T. Ammuak. Conu ammoHus. TexHuka 6€30MacHOCTH U
opranuszanus padouero mecra. CoeMHEHUS a30Ta. BrIoTHEHNE yIpakKHEHHH.
KucnoponHsie coeTuHEHUs a30Ta.

docdop, cTpoeHne aToma, aJUIOTPOIHs, CBOcTBa Genoro u kpacHoro docdopa, nx
npumenenue. OcHoBHbIe coequHenus pocdopa. Yraepon. Okeuasl yraepoaa (II) u (IV), ux
cBoiicTBa n mpuMeHeHne. KapOoHaThl, X 3HaYEHHE B MIPUPO/IE U KUZHU YETOBEKA.
Kpewmunii, ctpoenne atoma. Kpucranmuieckuii KpeMHHUIA, €ro CBOWCTBA U TPUMEHEHHE.
Okxcun xpemuust (IV), ero coiicta u npumenenue. Cuimkatsl. CHIMKaTHAS
MPOMBIIIIIEHHOCTb.

Ilonyuenue, cBoiicTBa M pacno3HaBaHNe Heopranudeckux BemecTs. [IpakTuxkym Nel.

OnpeeneHne BeIXoJa MpoAyKTa peakiuu. [lomydenne aMpoTepHOTO THIIPOKCHIA U
pacniozHaBaHue ero cBoiicT. [loydenne aMmMuaka U U3ydeHue ero CBOMCTB. Pemenne
9KCTIIEPUMEHTAJILHBIX 33/1a4 Ha paclio3HaBaHue KaTHOHOB. [IpakTuueckoe ocyiecTBICHUE
nepexonos. [loxydenune okcuaa yriepoaa u u3ydeHHe ero cBoiicTB. PacnosnaBanue
KapOOHATOB.

Oprannyeckne BelecTBa

IIpenmer opranuueckoit xumuu. [IpeaenbHble yrieBosl: MeTaH U 3TaH. CBOICTBa U
MIPUMEHEHUE TPeICIbHBIX YIIIeBOI0poaoB. HempeaenbHbie yrieBoI0pOabl: STUIICH.
Henpenenbapie yriaeBomopoasl: anetuiaeH. COUPTH: METAHOII, TAHOJ U TJIUIICPHH.
Anbaerunpl: YKCYCHBIN anbaerua. [IpenensHbie 0JHOOCHOBHBIE KapOOHOBBIE KHCIOTHI:
YKCYCHasl U CTeapHHOBast KUCIOTHI. ClI0XKHbBIE 3(PHPHL

)KI/IpBI. ITousiTHe 00 AMHUHOKHCIIOTAX. BCJ’IKI/I, HUX CTPOCHUC U Ouoyoruyeckas POJIb. Ilonsarue




00 yrneBogax. ['moko3a, kpaxmal, caxapo3a 1 ux Ouonormdeckas poiib. [loimmepsr.
O0600meHne 1 cCucTeMaTH3aIus 3HaHUH 110 TeMe «OpraHndecKue COCTUHCHUS.

IHony4yenue, CBOWCTBA M PACIIO3HABAHME OPraHNYEeCKHUX BellecTB

HOJ'Iy‘IeHI/IC OTUJICHA U U3YUYCHHEC €TI0 CBOMCTB. aKCHepI/IMGHTaJ'II)HLIe 3aga4u 110
pacCrio3HaBaHUIO U MTOJTYYCHUIO BEIICCTB. Pacno3naBanue miacTMacc U BOJIOKOH.

HUTOI'o
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