Annomauun K padoueit npozpamme
yuednozo npeomema « XHMHH»

PaGouas nporpamma yucOnoro npeamera « Xumua» 00a3aTe/IbHoi
npeaMeTHoi o61acTu « ECTECTBEHHOHAY YHBIC MIPEAMEThI» pazpaboTaHa
B cootsercTsun ¢ nyakTom 31.1 ®I'OC 00O u peanmsyerca 2 roga ¢ 8
no 9 Knacce.

PabGouas nporpamma pazpaboraHa YYHTCIEM XUMHH B
COOTBETCTBUM C NONOKEHHEM 0 pabouux nporpaMmax u onpeIciiaeT
Oprau3atMio 00pPa3OBATENBHOH ACATCILHOCTH YUHTEIA B IIKO.IE 110
HPCAMETY « XUMUS,

PaBouas nporpaMma yueSHOro npeamera « XuMum» ap/sercs
gacthio OO 000, onpeaensome:

- COJEPIKAHME;

- NAAHUPYCMBIC Pe3yILTATE! (IMHHOCTHLIC, METANPEAMCTHRIC 1
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- TeMATHYCCKOE TUIAHMPOBAHHKE ¢ yueToM padoueii nporpaMmbl
BOCHHTAHMSA M BOZMOKHOCTHIO Mcnoiab3osanns DOP.

PaGowuas nporpamma 00CyKIACHA H IIPUHSTA PCIICHUEM
MCTOIMUCCKOI0 00BEIMHEHUs B COTTIACOBAHA 3aMECTHTE/ICM JIMPEKTOPA
1o yuedHo-pocnurareasioi padore MbOY COIII Ne 32 r. bpsscka
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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMuM Ha ypOBHE OCHOBHOT'O 00IIero 00pa30BaHUs COCTABIECHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOECHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE (henepanbHOM
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHLENLUU IPEernojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTenbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMMa 1o XUMUU AaéT TPEICTABICHHE O IENAX, OOMICH CTpareruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOYYaIOIIUXCS CpEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT PacIpeAeiiEeHUE €ro Mo Kiaccam U
CTPYKTYPUPOBAHUE IO pa3jiejaM U TeMaM IPOrpaMMbl [0 XUMUH, ONPENEIseT KOJIMUYECTBEHHbIE
M KAUYECTBECHHBIE XapaKTEPUCTUKU COJACPKAHUSA, PEKOMEHAYEMYIO IOCIEI0BATEIBHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, IOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeAessieT BO3SMOKHOCTH TpeMeTa st
peanuzanuu TpeOOBaHHM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTENIbHOMN MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YpOBHE 1eJieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JeSITeIBHOCTH 00YUaroIIerocs 0 OCBOCHUIO yU4EOHOTO COIEPIKAHMS.

3HaHME XUMUU CIYXKHUT OCHOBOM i1 POPMUPOBAHUS MUPOBO33PEHHUS 00YUarOIIErocs, ero
MPEJICTABICHUI O MaTePUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILEHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IIPUPOJIE, O MYTAX
pemieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO DPAa3BUTHUSL YEIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U SKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET pean3alii BO3MOKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMUPOBAHUSI KYIbTYPHI
JTUYHOCTH, €€ 0011el 1 (PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIEHUSI U TBOPUECKUX CIOCOOHOCTEN 00ydaromuxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOW  JIeATeNbHOCTH,  OKCIIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOM JKM3HM, Tak U B
PO eCCUOHAIBHON JIESTETHHOCTH;

3HAKOMHUT CO CHEUU(UKON HAayuyHOTO MBINUIEHHS, 3aKJIaJblBA€T OCHOBBI LE€JIOCTHOTO
B3IUIAJa HAa E€IUHCTBO IIPUPOABI M  YEIIOBEKA, SBIAECTCA  OTBETCTBEHHBIM  OTallOM
B (hOpPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4aIOLINXCS;

crocoOcTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIQJ B JKOJIOTUYECKOE OOpa3oBaHueE
oOydJaronuxcs.

JlanHble HampaBieHHs B OOy4YeHHUM XUMHH OOecreduBaroTcsl crienu@UKon coiepxaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarorMueckyd aJanTUPOBAaHHBIM OTpakeHHEM
0a30B0il HayKH XMMHHU Ha ONpPEIEIEHHOM dTare e€ pa3BUTHsL.



Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHHsS OPHEHTUPOBAH HA OCBOCHHE
00yJaromMUMHUCS CUCTEMBI ITePBOHAYAIBHBIX TOHATHI XHUMUHU, OCHOB HEOPTaHUYECKOH XUMHH U
HCKOTOPBIX OTACJIbHBIX 3HAYNMBbIX HOHATUH OpI‘aHPI‘-IeCKOfI XUMHHU.

CrpykTypa cojaepkaHusi MPOTrpaMMBbl MO0 XMMHU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOI'O
noaxona k e msydeHuro. CoJlepkaHue CKIAAbIBACTCS U3 CHCTEMbl MOHATUH O XMMUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OpraHM30BaHbl IO HPUHLUILY IOCIEAOBATEIbHOIO Pa3BUTHUSA 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— YYCHHsI O CTPOCHHUH aTOMa U XMMHUYECKOH CBSI3H;

— MpeAcTaBiIeHUN 00 AMEKTPOTUTUUECKON AUCCOLMAIIMH BEIIECTB B paCTBOpax.

Teopernueckre 3HaHUSA PACCMATPUBAIOTCA HAa OCHOBE OMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCA IIOCIEOBAaTEIILHO OT OAHOTO YPOBHA K Jpyromy,
BBITIOJIHSASL (DYHKIUU OOBSCHEHHS] W TPOTHO3MPOBAHUSI CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHHUS U ITOIy4YEHUs U3y4aeMbIX BEILECTB.

OcBoeHHE MPOrpaMMbl IO XHMHH CIIOCOOCTBYeT (HOPMUPOBAHHUIO TPEACTABICHUS O
XUMHYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTHKE €€ CHUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuun
IPOUCXOAUT C MpPHUBJICYEHHMEM 3HAHUNW W3 pPaHee M3YUYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Kiaace.

[Tpy n3yuyeHu XUMHUH TPOUCXOAUT GOPMHUPOBAHNE 3HAHUH OCHOB XMMUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YeJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOTo IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAyKH, B
MPUOOIIEHNHN K HAyYHbIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKuil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1E€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHMH XMMHUH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
nproOpenu Takue e, Kak:

—q)OpMI/IpOBaHI/IC HWHTCJUICKTYAJIbHO pa3BI/ITOﬁ JJUYHOCTH, TOTOBOH K CaM006pa30BaHI/IIO,
COTPYAHUYICCTBY, CAMOCTOATCIBHOMY THPHUHATUIO peHleHHﬁ, CIIOCOOHOI AZIalITUPOBATBCA K
6BICTp0 MCHAIOIINMCS YCIIOBHUAM KU3HU,

—HaIlpaBJICHHOCTh OO0Y4YeHHMs] Ha CHCTEMaTH4eCcKoe MpHOOIIEeHHEe O00ydJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4HBIM  METOAAaM  IO3HAHUS,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;



—00eCrneYeHNe YCIOBHM, CIMOCOOCTBYIONMIMX IMPUOOPETCHUIO OOYYaIOIMUMHUCS OIBITa
pa3H006pa3H0ﬁ ACATCIIbHOCTH, IIO3HAHHUA M CaMOIIO3HaHHUs, KIKOYCBBIX HABBIKOB (KJIIO‘-IGBBIX
KOMITCTEHIIHIT ), IMEIOIINX YHHUBEPCAILHOE 3HAYCHUE JUTSl PA3JIMYHBIX BUIOB JICATEIBHOCTH;

—(opmupoBanue oOuiei (yHKIIMOHATBHOW U €CTECTBEHHO-HAY4YHOH I'PaMOTHOCTH, B TOM
YyHclie YMEHUI OOBSCHATH M OLICHUBATH SIBICHUS OKPYXKAIOUIEr0 MUpPA, HCMIOJIb3Ys 3HAHUS U
OMBIT, TIOJNYYEHHBIC MPU H3YYCHUH XHUMHH, NPUMEHATh HMX MPH pelmeHud npobieM B
MTOBCEHEBHOM KU3HU U TPYJAOBOU J1€ATEIbHOCTH;

—(opmupoBanue y 00y4Jarommxcs ryMaHUCTUYECKUX OTHOIIEHHUH, MOHUMAaHUS [EHHOCTU
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU 3KOJOTHYECKH LeJecoo0pa3HOro MoBeAeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHBAIMH K 00Y4YEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOILEYEIOBEYECKUX IIEHHOCTEM, TOTOBHOCTU K OCO3HAHHOMY BBIOOpY
npoduis ¥ HANPaBICHHOCTH JTaTbHEHIIIEero o0yueHusl.

O6mee qucCJI0 4acCoB, OTBEAEHHBIX JJISI HU3YUCHUA XUMHU Ha YPOBHC OCHOBHOI'O 0611161"0

oOpa3oBanmus, coctaisieT 136 gacos: B 8 kinacce — 68 gacos (2 gaca B Heseno), B 9 kinacce — 68
9yacoB (2 yaca B HEJIETIIO).

COJAEP/)KAHUE OBYYEHUA

8 KJIACC

HepBOHaqaanHe XUMHNYECCKHUE NMOHATHUSA

[Ipenmer xumuu. Ponb XMMHHM B JKM3HHM 4YEJIOBEKAa. XUMHS B CUCTeMe Hayk. Tena u
BemiecTBa. dusnueckue CBONCTBAa BelIeCTB. ArperarHoe coctostHue BemiectB. llonstue o
METO/axX MOo3HaHus B XuMHH. UucThie BemecTBa U cMecu. CriocoObl pa3iesieHus: CMece.

ATOMBI U MOJICKYIJIBI. Xumudeckue djaeMeHTB. CHUMBOJIBI XUMHYECKHUX JJIEMEHTOB.
HpOCTHe " CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IeKy.H}IpHOC YUYCHUC.

XuMuueckas (I)OpMlea. BaneHTHOCTP aTOMOB XMMHMYECKHX DJIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCUIICCTB. OrHocuTenpHas aToMHas Macca. OTHOCHUTEIbHAS MOJICKYJIsIpHAd
Macca. MaccoBast 1011 XUMHUYECKOTO DJICMEHTA B COCAMHCHUU.

KomnuectBo BemectBa. Monb. Mossipas mMacca. B3anMocCBs3b KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacuérhl mo ¢hopMynaM XMMHUYECKUX COCTUHEHHM.

@u3nyecKkue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ IMpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BelleCcTB. XuMuueckue ypaBHeHus. Kiaccudukanus XuMUYeCKUX peakiuit

(coenMHEHUS, PA3IOKESHHUS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKCnepumenm:



3HAaKOMCTBO C XMMMYECKOH MOCyno0#, mpaBuiaMu paboThl B JabOpaTopuu U MpUEMaMH
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M ONMUCAaHHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNEe (PU3NUECKUX (TUIaBJICHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KAIIEHUE U KOHJIEHCAIUS BOJbI) U XMMHUYECKUX (TOPEHUE CBEYH,
POKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIIOTOH) SBICHUH, HAOII0AeHNE
U ONHCAaHWE TMPU3HAKOB [MPOTEKAHHWA XUMHUYECKHX peakuui (pasfnokeHue caxapa,
B3aMMO/ICHCTBHE CEPHOU KUCIOTHI C XJIOpUAOM Oapus, paznoxkenue ruapokcuna menu (1) mpu
HarpeBaHuu, B3auMojeicTBue skene3a ¢ pactBopoMm conu meau (II), msydyenume crnocoOoB
pa3jielieHuss CMeCed: C TOMOINBI0 MarHuTa, (WIBTPOBAHHE, BBHIAPUBAHHUE, JAUCTHILISAINA,
xpomaTtorpadusi, TNpOBEIEHHWE OYUCTKHA MOBAPEHHON COJM, HAOJIOACHHE U ONHCAHHE
pE3yJIbTaTOB IPOBEJIEHUS OIIbITA, WIIHOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3/aHUE
MoIesIeld MOJIEKYII (ITapOCTEPIKHEBBIX ).

Ba:xuHeiinmue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Boznyx — cmech rasos. CocraB Bozayxa. Kuciopox — 2/€eMEHT M IIPOCTOE BEIIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKUEe CBOWCTBA (peaklUuy TOPEHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJIy4eHHUs KHCIOpoJa B JIabOpaTopuu U
poMbIlIeHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — aoTporHas MOAM(pUKALUS
KHCIIOpO/a.

TemoBoit 3PQexT XUMHUYECKOW peakluu, TEePMOXMMHUYECKHE YpPAaBHEHUS, JK30- U
SHAOTEPMHUECKHUE peaKuu. TOMIUBO: Yroib M METaH. 3arps3HEHHe BO3yXa, YCHIICHHUE
MapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — aneMeHT W mpocToe BemiecTBo. HaxokieHue Bomopoga B HPUPOIE,
du3nvecKre U XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI MOTy4eHus. KucioTel u cou.

MossipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM ypaBHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pacrBoputens. PactBopbl. HacelneHHble u
HEHACBIILICHHBIE pacTBOpPbL. PacTBOpUMOCTH BellecTB B BojAe. MaccoBas [10Js BEIIECTBA B
pactBope. XuMHYECKHE CBOMCTBAa BOJbl. OcHOBaHMs. Poiib pacTBOpOB B MPHUPOJIE U B KUZHU
yenoBeka. KpyroBopor Boawl B mpupoje. 3arpsi3HEHHE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOAHBIX BOI.

Knaccudukanust Heopranuueckux coeauHeHuil. Oxcunpl. Kmaccudukanuss OKCHIOB:
coneoOpa3yrolue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKcUI0B. DU3NUYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okcuIoB.

OcHoBanus. Kiaccudukamnuss OCHOBaHHM: IMMIENOYM U HEPACTBOPUMBICE OCHOBAHUSA.
Homenknarypa ocHoBaHuil. PU3MYECKHE M XMUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHue

OCHOBAaHUMU.

Kucnoter. Knaccudukarus kucinor. Homenkinarypa KucioT. @U3ndecKkue U XUMUYECKHE
cBoiicTBa kuciot. P akruBHoctu metamuioB H. H. bekerosa. Ilosnyuenne kucior.

Comu. Homenknarypa conei. dusndeckne u Xxumuyeckue cBoiictBa coiei. [lomydyenue
coJei.

I'eneTnyeckas CBSI3b MECKAY KiIaCCaMU HCOPTraHUYICCKUX COCIUHEHUI.



Xumuueckuii IKCnepumenm

Ka4eCTBEHHOE OIpEeJIeIeHNE COACP KaHusl KUCIOpO/ia B BO3yXe, MOJyYeHHEe, COOMpaHHe,
pacro3HaBaHHE M HM3y4Y€HUE CBOMCTB KUCIOPOJa, HAOIIOJEHUE B3aUMOJACHCTBHS BEILIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS U IPEKpallleHusl ropeHus (mokapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHJOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
M3y4eHUEe CBOMCTB Bojopoja (TopeHue), B3auMozeiicTBue Bojopoaa ¢ okcugom menu (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPHAIIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHNEe OCOOCHHOCTEH PACTBOPEHHS BELIECTB C PA3UYHOW PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOTO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTallaMM (HaTpueM M KajablueM) (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPraHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HAOJII0JIEHUE W3MEHEHUs OKpaCKM MHAMKATOPOB B pAacTBOpax KHUCIOT W WIEJIOYEd, U3ydEHHE
B3aumozeiictBus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeTajllaMu,
peakuuii HEUTpaJIM3alMM, IOJYy4EeHUE HEPACTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PELICHUE SKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxunenme
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Hepuoauveckuii 3akoH u Ilepuoguueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenpaeneeBa. CTpoeHue aToMOB. XMMUYeCKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuun

HepBI)IC IIOIIBITKH KJIaCCI/I(bI/IKaIII/II/I XUMHYCCKUX 3IeMEHTOB. [IoHsaTHE O rpynmnax CXOAHbIX
9JICMCHTOB (HIGJIO‘IHI)IG U MCJIOYHO3CMCIIBHBIC MCTAJJIbl, TaJIOrCHbl, HWHCPTHLIC ra31)1).
aﬂeMeHTLI, KOTOPBIC O6p33ymT aM(I)OTepHBIG OKCHAbI U TUAPOKCHUBI.

Ilepuognuecknii  3akoH. Ilepuoguueckas cucrema XHMHUYECKHUX 23J€MEHTOB [l
. Menneneesa. Koporkonepuoanas u amuHHONepuoaHast ¢opmbl lepuoaudeckoil crucTemMsbl
xumuyeckux osnemeHToB JI. WM. MengeneeBa. Ilepuogel u rpynmbl. DU3HYECKUN CMBICI
MIOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIBI JIEMEHTA.

Crpoenue artomoB. CocraB aToMHbIX danep. M3orombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKUX AIeMeHTOB [lepuonndeckoil CucTeMbl
. W.MenneneeBa. XapakTepUCTHKA XHWMHYECKOIO OJJEMEHTA [0 €ro IMOJO0KEHUIO B
ITepuoanueckoit cucreme J[. . Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUA paanyCca aTOMOB XUMHUUYCCKHUX 3JICMCHTOB, MCTAJUDIMYCCKUX U
HEMETAJUIMYECKUX CBOMCTB 110 rpynimaMm 1 nepuogam.

3nauenue llepnonnueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMHUYECKHUX DJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. 1. MenneneeB — y4€HbIl U IpaKJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monsipHas u HETIOJISIpHAS ) CBSI3b.
DJIEKTPOOTPUIIATETLHOCTh XUMUYECKHUX dJIEMEHTOB. MIOHHas CBS3b.

Crenens okuciaeHus. OKUCIUTEIRHO-BOCCTAHOBUTEIBLHEIC peaKkuu. Hpoueccm OKHCJICHHUA
1 BoccTaHOBJICHUS. OKUCIUTEIIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:



u3ydyeHue oOpas3IoB BEHIECTB METAIJIOB W HEMETaUIOB, B3aUMOJICHCTBUE THUAPOKCHUIA
LMHKAa C pacTBOpaMu KHUCIOT M IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIINUX MPUMEPHI
OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIMM (rOpeHre, Peakiiui pa3ioKeHHsl, COSUHEHU).

Mesxxcnpeomemmnuie ceasu

Peanuzanus MexnpeqMETHBIX CBSI3€H IIPU U3YyYEHUU XMMUU B 8 KJIACCE OCYILECTBIISAETCS
yepe3 HCIHOJb30BAaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATH,
ABJISIFOLUXCSI CACTEMHBIMU JUISL OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CUHTE3, KIacCHU(pUKaLKUs, TMEPHOIUIHOCTh, HAOIIOJCHHUE, JKCICPUMEHT, MOJACIUPOBaHNE,
U3MEPEHNE, MOJIENb, SIBIICHUE.

®dusnka: Marepus, aroM, O3JCKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHWJI, H30TOIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYSCKUN 3apsjl, BEHIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHHE BEIECTBA, ra3, (PU3NYCCKUE BEIUYMHBI, SIUHHUIIBI M3MEPEHHS, KOCMOC, ILIAHCTHI,
3BE361, ComHIle.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadms: armochepa, ruapocdepa, MHHEpPAIbI, TOPHBICE TOPOJBI, IOJIC3HBIE
HCKOIaEMBbIE, TOTUIMBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 xXUMHUecKasi peakuus

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucreMa XMMHYECKUX JJIEMEHTOB [l
U. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOMCTB XMMHMYECKHX
AJIEMEHTOB IIEPBBIX TPEX IEPUOMNOB, KalMs, KAIbLHUSI M HUX COCAMHEHUH B COOTBETCTBHM C
MIOJIOKEHUEM DJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CTpOCHI/Ie BEIIECTBA: BHUJbl XHMHUYECKOW CBS3U. THIIBI KpUCTAITNINYCCKUX peH_IéTOK,
3aBHCHUMOCTh CBOMCTB BEIeCTBAa OT THMA KpHCT&J’IJ’IH‘IGCKOﬁ peI_HéTKI/I U BUJA XUMHYECKOU
CBsI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMMHYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCSA K Pa3JIMUHBIM KJIACCAM HEOPraHMYECKUX COEAUHEHUM, N€HETHYECKas
CBSI3b HEOPTaHNMYECKUX BEIIECTB.

Knaccudukanus XuMU4YeCKHX peakUuuil 1Mo pa3IuyHbIM MpU3HaKaM (TI0 YUCITY U COCTaBy
YYacCTBYIOUIMX B PpEaKIUH BEUIECTB, MO TEIJIOBOMY H(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacCTHIO KaTalu3aropa). JK30- U
SHJOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUS.



[TonsiTie O CKOpPOCTH XUMHUYECKOH peakuuu. [loHsTHE 00 OOpaTHMBIX U HEOOPATHMBIX
XUMHYECKHX peaknusx. [IoHATHe O TOMOTeHHBIX M TEeTePOreHHBIX peakuusx. [loHaTne o
karanu3e. lloHsTne o XuMHYECKOM paBHOBecMU. DaKTOphI, BIHUAIONIME HA CKOPOCTh
XUMHYECKON PEaKIuH U MOJI0KECHUE XUMUIECKOTO PABHOBECHSI.

OKHUCINUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLIMHU, 3JIEKTPOHHBIA OajaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

TeOpI/Ifl BHCKTpOHI/ITH‘leCKOﬁ Jucconnanuu. :‘)HeKTpOHI/ITH U HEBJICKTPOJIMTEI. KaTI/IOHI)I,
aHUOHBIL. MexaHu3M aucconuanu  BCHICCTB € PA3JIMYHBIMHU  BUIAMU XUMHUYCCKOM CBSI3H.
CreneHb Jucconralnmnum. CusbHbIE U ca0bIe DJICKTPOJIMUTEI.

Peakiun moHHOro oOMeHa. YCIoBUS NMPOTEKaHUSI PEaKIuii MOHHOTO OOMEHa, IMOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHMS peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUN U COJIEH B CBETE
MPEACTABICHUN 00 JJIEKTPOJUTUYECKON naucconuanuu. KauecTBeHHbIE peakiMu Ha HWOHBI.
[TonsiTHE O THIPOSIU3E COJICH.

Xumuueckuit yIKcnepumenn:

O3HAKOMJICHHE C MOJENSIMU KPHCTANIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpadura W anmasza), CIOXKHBIX BEIIECTB (XJIOpUIa HaTpusi),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW pEaKIMM OT BO3ACHUCTBHUS Pa3IUUHBIX
(akTOpOB, UCCIIEN0BaHUE IJIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, MPOLECCA AUCCOLMALUN
KUCIIOT, Iueno4yed U cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTepHalioB), IPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKAHUS pEakIuii MOHHOTO oOMeHa (oOpa3oBaHue
ocajika, BbIAEJICHME Tra3a, 00pa3oBaHHME BOJbI), OIbITOB, WUIIOCTPUPYIOLUX I[PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3IoKeHUs], COCJAUHEHNUS),
pacrno3HaBaHWEe HEOPraHMYECKHX BELIECTB C IOMOILBIO KAaYECTBEHHBIX pEAKLUUi Ha HOHBI,
pelIeHre IKCIIEPUMEHTaIbHBIX 3a/1a4.

HeMmeTa/jibl U UX COeIMHEHUA

OOmass xapakTepucTuka raiaoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHne U (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XVMHYEeCKHEe CBOMCTBA Ha MpHMepe Xjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaslllaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HHUE,
npuMeHeHue. [leficTBre X10pa U XJIOPOBOIOPOa HA OpraHM3M YelloBeKa. BaxHenmme XJi1opuabl
U UX HAXOXKJICHHUE B TIPUPOJIC.

O6mass xapaktepuctuka d31aeMeHTOB VIA-rpynmnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hU3NYecKHe CBOWCTBA MPOCTBHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (pU3UYECKHe M XMMHUYECKHE CBOMCTBA
(obmue kak MpeACTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiu,
JeKallde B OCHOBE HPOMBIIIICHHOTO crocoba MoiydeHus cepHoil KucioTsl. IIpumenenue
cepHoil kucnoTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue
ceppl M €€ COEeIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpenbl
COCTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsS3HEHHE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.



OOmas  xapakTepucTHKa 3JeMeHTOB VA-rpymnmbl. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTEMEHW OKHCICHHS. A30T, pacnpoCTpaHCHHWE B NpUPOAC, (QHU3UYECKUE U
XUMHUYeCKHe cBoricTBa. KpyroBopot azora B mpupojie. AMMHUaK, ero Gu3n4eckue U XUMHIECKUE
CBOWCTBA, MOJIyuYeHUE U npuMeHeHue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYCCKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHass peakids Ha WOHBI aMMOHHS. A30THAash KUCIIOTa, €€ MOJIydeHHe,
du3nveckne MW XUMHUYECKHE CBOicTBa (0OIIME Kak TpEACTAaBUTENs Kilacca KHCIOT U
cnenuduyeckue). Mcnonb3oBaHWe HUTPATOB M COJIEH aMMOHHS B KAaueCTBE MHUHEPATbHBIX
ynoOpeHnii. XUMUYeCKoe 3arpsi3HEHHE OKPYIKArOIIeH Cpeibl COSTMHEHHUSIMUA a30Ta (KUCIOTHBIC
O, 3arps3HCHHE BO3JyXa, MOYBBI M BOJ0EMOB). Docdop, ammoTporHble MOIUDUKAINN
docdopa, puznueckue n xumuieckue cpoiictBa. Okcuna dochopa (V) u dochopnas Kuciora,
dusnuecKkue M XHWMHUYECKUE CBOWCTBA, ToiyueHue. Vcmonp3oBanue ¢ochaToB B KadecTBe
MUHEPAIbHBIX YI00PCHHIA.

OO6mas xapaktepuctuka dmemMeHToB [IVA-rpynmel. OCOOEHHOCTH CTPOCHHUST aTOMOB,
XapaKTepHBIC CTCTIICHH OKUCIICHUS. YTJIEPOJI, AJUIOTPOITHBIE MOAU(DHUKAIINK, PACIPOCTPAHCHHE B
npupoje, Gpusnueckre U XUMUYECKue cBoicTBa. AfcopOuus. KpyroBopot yrieponaa B mpupoe.
Okcuapl yraepoja, ux Gu3nuecKue U XMMHYECKUE CBOMCTBA, ACHCTBUE HA KUBBIE OPTaHU3MBI,
NOJyYeHHE W MPUMEHEHHE. JKOJIOTHUECKHE Mpo0IeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTe3a TI00AIIEHOTO TOTEIUICHHUS KJIMMAaTra, MapHUKOBBIM 3PQeKT. YTobHAsS KUCIOTa U e
conmu, uX (pU3MYECKHMe M XHMMUYECKHE CBOMCTBA, MOJyueHHE W mNpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-woHBL.  Mcmonb3oBaHuWe  KapOOHaTOB B OBITY, MEIUIIMHE,
MPOMBINIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSX Yriepojaa
(metan, 3TaH, OJTWIEH, alleTHJICH, S3TaHOJ, TJULEPUH, YKCycHas kuciora). [Ipupoanbie
UCTOYHUKU YTIIEBOAOPOJOB (Yrojib, HPHUPOMAHBIA Ta3, HedTh), MPOAYKTHI UX TNepepaboTKu
(OeH3uH), UX poJIb B OBITY M MPOMBINUICHHOCTH. [[OHATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJlOBeKa. MarepualbHOE EIHHCTBO
OpTraHWYECKUX U HEOPTAaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, IOJYYEHHE U INPUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BakHeiimue
CTPOUTENbHBIE MaTepHualibl: KepaMuKa, CTEKJIO, IIEMEeHT, OeToH, jxene300eToH. I[IpoGiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTepPHaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3yyeHHe 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI, MPOBEJCHUE
KAUeCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbITHI,
oTpaxaromue (pU3NYECKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COEAMHEHUN (BO3MOKHO
UCITIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3liaMH XJIOPUAOB (TaJIOTEHHJIOB),
O3HAaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEIMHEHMAMU (BO3MOXHO MCIIOJIb30BaHHE
BUEOMaTepHUaoB), HaOMIOleHHEe Tpolecca OOYIJMMBaHMS — caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KHCIOTHI, U3yYeHHE XMMUYECKUX CBOWCTB pa30aBIICHHON CEpHOI
KHCJIOTHI, TIPOBEJICHHE KauyeCTBEHHOM peakIM Ha Cyiab(paT-HOH M HaOIIoJeHHe IMpH3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, gocdopa M HX COeIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
HOJy4YeHue, coOupaHue, paclo3HaBaHWE M U3y4eHHE CBOWCTB aMMHUakKa, IPOBEACHUE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdar-uOH M H3ydYeHUE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YYEHHE MOJENel KPUCTAIUIMYECKUX PEIIETOK anMasa,



rpaduta, (¢yuiepeHa, O3HAKOMJIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE
U U3YyYCHUE CBOWMCTB YTJIEKHCIIOTO Tra3a, MPOBEJACHHE KAaUYeCTBEHHBIX PEAKIMA HAa KapOOHAT U
CUJIMKAT-UOHbI U HW3YYEHHE TMPU3HAKOB HMX MPOTEKAHUSA, O3HAKOMJICHHUE C MPOAYKIHUEH
CUJIMKAaTHOM IMPOMBILJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajay 1o teme «BaxHenmue
HEMETAJIJIBI M UX COCTUHCHUS.

MeTaiibl M HX COCANHCHUSA

OOmass xapakTepUCTUKa XUMHUYECKHX JJEMEHTOB — METalIOB Ha OCHOBAaHMM HX
nostoxxenus B [lepuoanueckoit cucteme xuMuyeckux aiueMeHToB /. V. Menneneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
pemi€Tka. DIEKTPOXUMHUYECKUN psijfl HanpspDKeHUH MeTaioB. Du3MuecKue U XUMHUYECKHe
cBoiicTBa MetayioB. OOmmMe cnocoObl moiaydeHus MetaysioB. [loHATHE O KOPPO3UK METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[I{esrounble METAILIBL: MTOJI0KEHHE B Ileproanyeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB /1.
H. MengeneeBa, CTpOCHHE MX aTOMOB, HaXOxXAcHHE B mpupone. Pusmdyeckue U XUMHUYECKUE
cBOiicTBa (Ha nmpuMmepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpus U Kanus. [Ipumenenue
LICJIOYHBIX METAJUIOB U UX COCIUHEHUN.

[[lenoyHo3eMeNbHBIE META/UIbl MAarHuil W KajlblMi: TmoJioxkenue B Ilepuoamyeckoit
cucreme xumuueckux snmeMmeHToB [[. WM. MenaeneeBa, CTpoeHHME HX AaTOMOB, HaXO0XJACHUE B
npupojae. Ousnyeckue U XMMUYECKUE CBOMCTBA MarHus W Kajblus. BakHeimue coenuHeHus
KaIbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTPaHCHUS.

AmoMuHui: mnosnoxenue B llepuoanyeckoil cuctemMe XUMHUYECKUX 3JI€MEHTOB [l
W. MengeneeBa, CTpOE€HHE aTOMa, HaxoXKIeHHE B mpupone. Pusnueckue U XUMUYECKUE
cBOIcTBa amtoMuHUsA. AMQpOTEpHbIE CBOMCTBA OKCUA U THAPOKCUAA aTFOMUHUS.

Kenezo: mnonoxenne B Ilepuogmyeckoil cucTeMe XUMHYECKHX dieMeHTOB [l.
N. MenpeneeBa, CTpOEHHE aTOMa, HaxOXJIE€HHE B mpupone. Pu3nueckue U XUMUYECKHE
cBoiicTBa xene3a. Oxcumabl, Tuapokcuabl u conu xkenesa (1) u xenesa (I11), ux cocras, cBoiicTBa
U IIOJIy4ECHHE.

Xumuueckuii IKCnepumenm:

O03HAKOMJIGHHE C oOpasllaMd METAJIOB W CIUIAaBOB, HMX (PU3MUYECKHUMH CBOWCTBAMH,
M3YYEHHUE PE3YNbTAaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIONBH30BAaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), MCCIIEIOBAHUE CBOMCTB >KECTKOM BOJbI, MpoOIlecca TOPEHHs JKele3a B
KHCIIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BUIECOMATEPUATIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIIMid Ha MOHBI: MarHUsl, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesa
(III), memau (II), HaOmroieHNE U OMKMCAHUE MPOLIECCOB OKPAIIMBAHKS TJIAMEHH MOHAMH HATpUS,
KaJIisg ¥ KaJbIHs (BO3MOXKHO HCIIOB30BaHUE BUICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOWCTB I'HJIPOKCHUA AIFOMUHMS U TUAPOKCUIA LIMHKA, PELIEHUE IKCIEPUMEHTAIIBHBIX 3a1a4 I10
Teme «BakHelme MeTaibl U UX COCAUHEHUS.

XuMus M OKpyxamoumas cpeaa



BemiecTBa u maTepuainbl B MOBCEAHEBHOM KW3HU 4YEJIOBEKA. be3omacHoe MCnoib30BaHUE
BCIIECTB M XWMHYECKHX peakiuii B ObiTy. IlepBas momMomp NpW XUMHYECKHX OXKOTax M
OTpPaBIECHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpYXarolleh cpenbl (MpeeabHas JOMyCTUMas KOHIICHTPALUs
BemecTs, ganee — [1J1K). Posib XxuMun B perieHur 3KOJIOTHISCKUX TTIPOOIIEM.

Xumuueckuii IKcnepumenm:
u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIbI).
Mesxncnpeomemnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€d IIPU M3YyYEHUU XMMUHU B 9 Kilacce OCYILLECTBIISIETCS
yepe3 HCIHOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATH,
ABJISIFOLUXCSI CACTEMHBIMU JUJISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJU3,
CHUHTE3, Kiaccu(duKanus, TMNePUOJUIHOCTh, HAOIIOICHUE, HKCICPUMEHT, MOJIECIUPOBAHHE,
HU3MEPEHHE, MOJICIIb, SIBICHHUE, TAPHUKOBBIA d(DPEKT, TEXHOJIOTHS, MaTSPHAIIBI.

®u3nka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIBI,
paauOaKTUBHOCTh, MOJICKYJA, DJJIGKTPUUYECKUU  3apsifl, MPOBOAHUKH, IOJYIPOBOIHUKH,
JUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€JIMHUIIBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, s3KocucTeMa, MUHEPAIbHBIE YIOOpEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadusi: armocdepa, rtumpochepa, MHHEpPaIbl, TOPHBIE TOPOMABI, TOJIE3HBIC
HUCKOIIa€MBbI€, TOIJINBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMyHOCTHBIE pe3yibTaTbl OCBOCHUS IMPOrpaMMbl OCHOBHOI'O 06]1_[61"0 06pa3OBaHI/IH
JOCTHUTalOTCA B XO€ 06yqu1/I51 XHUMHUHU B €IUHCTBE yqe6H0171 1 BOCIIHTATEILHOM JCATCIIBHOCTHU B
COOTBCTCTBHUHU C TpaAUuLIMOHHBIMHA pOCCHﬁCKHMH COMMOKYJIbTYPHBIMU n AYXOBHO-
HPAaBCTBCHHBIMU ICHHOCTSAMU, IMPUHATBIMU B O6I].[CCTBG npaBujIaM U HOpMaMMU HOBCIACHUSA U
CHOCO6CTBYIOT nmponeccamM CaMOIIO3HAHUSA, CAMOPA3BUTHUSA U COLTMAJTM3alluN O6yanOH_II/IXCH.



JIn4HOCTHBIE pPE3yabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMOMN TMO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi M pacIIUpEeHHe OMbITa ACSITEIbHOCTU Ha e
OCHOBE, B TOM YHCJIE B YACTH:

1) IMAaTPUOTHYECKOI'0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOLLIECHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INIO, TIOHMMAHUs 3HAUCHUS XMMHYECKOH HAayKH B JKH3HH COBPEMEHHOIO OOILeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMALUEi O MEePEeIOBbIX TOCTHKCHUSX M OTKPBITHAX
MHPOBOM M OTEYECTBCHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOWCTBE
MHpa 1 001IeCTBa;

2) Ipa;KIaHCKOI0 BOCIIUTAHUSA:

IIPEICTABICHUS O COLMAJIbHBIX HOPMAax M IPAaBWIAX MEKIMYHOCTHBIX OTHOLICHWM B
KOJIJICKTHBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOIN U APYrUX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIBHOCTH IIPU BBIIIOJIHCHHUN y‘~I66HI>IX, II03HABAaTCJIbHBIX 3aJa4, BBIIIOJTHCHUU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOILIM B Ipollecce 3TOM yuyeOHOW AEsITeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
IIOBEJICHNE U TOCTYNKM CBOUX TOBapMILEH C IO3ULMM HPABCTBEHHBIX M IPaBOBBIX HOPM C
y4€TOM OCO3HAHUS ITOCIIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  MPEJICTaBICHUs] O  BELIECTBE M  XMUMHYECKOM  peakuuu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAYKM M COCTaBISIOLIME OCHOBY JUIS
INOHMMaHMs  CYIIHOCTM HayyHOM KapTHUHBI MHpa, HpPEACTaBiIeHUSs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOJAbI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHON Cpeloi, 0 posn
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUKW IO XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0/IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C Y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATypOH, JOCTYMHBIMH TEXHUYECKUMH CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UMHTEpeC K OOYYEHHMIO U TO3HAHUIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B TalbHEHIIEeM;

4) ¢hopMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE LEHHOCTHU KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10pPOBBIO,
YCTAaHOBKHM Ha 37I0POBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUS alKOrojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJIEHUS
npaBui 0€30MacHOCTH MpU OOpalleHMH C XUMHYECKUMH BEIIECTBAMU B OBITY M peabHOU
KU3HU;

5) TPy10BOT'0 BOCIIMTAHMS:



UHTEpEC K NMPAKTHUECKOMY M3YyUSHHIO IpoQeccuii U TpyAa pa3IMdHOro pojia, yBaKeHHE K
TpyAy W pe3yibTaraM TpPYIOBOW NEATEIBHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUS
OPEMETHBIX 3HAHUA 10 XWMHH, OCO3HAHHBIK BBIOOp WHAMBUIYAIBHOH TpaeKTOpHUU
IPOJOIDKEHUs 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeumHoi npodecCuOHaIbHON AEATEIbHOCTH U
pa3sBUTHsI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHANBHOM cpefe;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH IIE]IeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIICCTBOBAHMs, MOHUMAHHE LIEHHOCTH 3J0pPOBOrO M OE30MacCHOT0 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3HYECKOMY M IICHXHYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTH COOJTFOICHUS TIPAaBUII OE30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaK)KE B CUTYAIUAX, YIPOKAIOIIMX 3A0POBBIO U KU3HH JIIOJICH;

CHOCOOHOCTH HPUMEHSTh 3HAHMS, MOJIydaeMble MPU H3YyYEHUH XUMHHM, Ul peIICHUs
3a]a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, /Ul IOBBIIIEHUS YPOBHS YKOJIOTMUECKON
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa YKOJIOTUIECKUX MPOOIEM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMUECKOTO MBILUICHUS, YMEHHUsI PYKOBOJCTBOBATbCSI UM B
II03HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJILHOMN IPAKTUKE.

METAINPEAMETHBIE PE3YJ/IbTATBI

B cocraBe MerampeaMETHBIX pe3yJlbTaTOB BBIACISAIOT 3HAUMMBbIE Ui (HOPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYUHbIE TOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HAKT, CUCTEMA,
IIPOLIECC, SKCIEPUMEHT U JPYTO€.), KOTOPbIE HUCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMU U3 ATUX NMPEeAMETOB (hOpMUPOBATH NMpe/ICTaBIEHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U YHUBEpCalbHblEe ydeOHble NEHCTBUS (I103HaBaTEIbHbIE,
KOMMYHHUKATHBHbIE, PEryJIsSTHBHBIE), KOTOpble OOecreunBaroT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU NeATEIbHOCTH.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE el CTBUS
Ba3zoBble jornyeckue aeiicTBud:

YMEHHUS UCIOJIB30BaTh NPHUEMBI JIOTUYECKOTO MBIIIIEHUS NPU OCBOCHUM 3HAHMIA:
pacKpbIBaTh CMBICI ~XMUMHMUYECKHX MOHSATHHM (BBIACNATh MX XapaKTEpHbIE IPHU3HAKH,
yCTaHABJIMBATh B3aUMOCBSA3b C APYTUMH MOHSTUSMH), UCTIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCHUPHUKAIUN
XUMUYECKHUX BELICCTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIICCTBEHHBIE CBA3H
MeX1y 00BbEKTaMHU U3YyUEHHUsl, CTPOUTH JIOTUYECKUE PACCYXIeHUs (MHAYKTUBHBIE, IEAYKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUEHUS;



yYMEHHE NMPUMEHSATh B IPOLECCEe MO3HAHUS MOHATHS (IIPEAMETHbIE U MEeTanpeJAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEJCTABICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA),
xumuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuu — TMpU pelIeHud YydyeOHOo-
MO3HABATENIbHBIX  3a/la4y, C Y4YETOM OTUX MOJEJIbHBIX TMPEJACTABICHUN BBIABISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHUYECKHX PEAKIINH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBCHHBIE CBSI3U U
MIPOTUBOPEYHS B U3yYaEMBIX MPOIECCAX U SIBJICHUSX.

Ba3oBrble ucciaenoBareLCcKue AeiiCTBHSA.

YMCHHE HCIOJB30BAaTh IMOCTABJICHHBLIC BOIIPOCHI B Ka4Y€CTBC HMHCTPYMCHTaA IIO3HAHMA, a
TaKXKXC B Kad4€CTBC OCHOBBLI A (I)OpMI/IpOBaHI/ISI TUIIOTE3blI 110 TPOBCEPKE MNPaBUIIBHOCTU
BBICKA3bIBACMBIX Cy}I(,Z[eHPlﬁ;

NpUOOpETEHUE OMbITa MO IUIAHUPOBAHMIO, OPTaHHU3AI[MM U IPOBEICHUI0 YYCHHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJI0OM MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3ynbrar, (GopMynHpoBaTh 00OOMICHUS W BBIBOJBI IO pe3yJIbTaTaM IPOBEIEHHOTO OIIBITA,
WCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNaHHOM padoTe.

PaGora ¢ undopmanmeii:

yMeHUue BbIOMpPATh, aHAIM3UPOBATh U MHTEPIPETHUPOBATH UH(OPMAIMIO PA3IUYHBIX BUJOB
1 OpM MPEACTABICHHS, TOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAsT TUTEpaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHble I[ocoOus, pecypchl IHTepHeTa), KpPUTHYECKU
OLICHUBATh [IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIUIO;

yYMEHHUE MPUMEHSTH PAa3JIMYHbIE METObI U 3alIPOCHI MPH MOUCKE U 0TOOpe MH(OPMAIHH H
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTpeNIeNIEHHOr0 TUMa, MPUOOpPETeHHEe OIblTa B 00JacTH HCMOJIb30BAHUS HH(POPMALUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCITOJB30BAHHS PA3ITHIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (OpPMY IpeCTaBIECHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3aJlaud HECIOXHBIMH CXEMaMH, JUarpaMMaMH,
apyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;

yYMEHHUE HCMOJb30BaTh M AHAIM3MPOBATH B Ipoliecce y4yeOHOM M Hcclen0BaTeIbCKON
JEeSTeIbHOCTH UH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJILCKOT0 X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroUlel NPUPOAHOMN CPEBI.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

YMEHHs 3aJlaBaTh BOMPOCHI (B XO0jA€ Auanora W (WIU) JUCKYCCHU) IO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYITHpPOBaTH CBOM TMPEAJIOKEHUS OTHOCUTENHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMCHUA NPECACTABIIATE MOJTYYCHHBIC PE3YJIBTAThI IIO3HAaBaTEILHOU JACATCIIBHOCTU B YCTHBIX
M THUCHbMEHHBIX TEKCTaxX; JelaTh IPE3CHTAIMI0 PEe3yabTaTOB BBIMIOJHEHUS XHUMHUYECKOTO
JKCIIepUMEHTa (71a00paTOPHOTO OMBITA, JAaOOpPATOPHON pPAaOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);



YMEHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIHHOU H
UCCIICIOBATEIILCKON JICATEIIFHOCTH TPH PEIICHHH BO3HHUKAIOIIMX MpOOJeM Ha OCHOBE ydéra
Oo0IIMX WHTEPECOB W COTJIACOBAHWS TO3UIUH (0OCYKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JICHCTBHIA, ONPEICIICHHEe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepPcaAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOSTEIBHO ONPEACIATh LEIU JCATCIbHOCTH, IIAHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBAaTh M IpPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOKO JICSTEIBLHOCTh, BBHIOMPATh
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M IO3HABAaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBJISITh HJIM KOPPEKTHPOBATh IMPEIJIOKCHHBIA AITOPUTM JACHCTBHU IMpU
BBINIOJIHCHUH 3aJaHUi C y4ETOM IOJYYCHHUS HOBBIX 3HAHUH 00 W3y4aeMbIX OOBEKTaX —
BEILIECTBAX U PEAKIMSIX, OLCHUBATh COOTBETCTBHUE IOJyYCHHOTO Pe3yJbTaTa 3asBICHHOMN eI,
YMEHHE MCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTBI, MPEIaracMble B YCIOBUH 3aJaHUI.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX peE3yabTATOB II0 OCBOEHHMIO OOS3aTENILHOIO COJEpPIKaHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanpHOW pabouell mporpamMMoi, BBIIEISIOT: OCBOCHHBIE
oOyyaroluMuCcs Hay4yHble 3HAHHUS, YMEHMs M CHOCOObI JeWCTBUM, creuuduyeckue s
OpeIMETHON 00sacTH «XUMUS», BUIBl JEATEILHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHHUS, €ro
MHTEPIIpETalU, TPE0OPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoHumy oOyueHus B 8 kJjiacce npeiMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX TOHATUI: aTOM, MOJEKYJa, XUMUUECKAN DJIEMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OAHOPO/AHAS U HEOJHOPOJIHAs), BaJICHTHOCTb,
OTHOCHUTEIIbHAs aTOMHAas M MOJIEKYJSpHAas Macca, KOJUYECTBO BEILECTBA, MOJb, MOJIApHas
Macca, MaccoBas 0 XUMHUYECKOTO JJIEMEHTAa B COCIMHEHHM, MOJSIPHBIA O0BEM, OKCHI,
KHCIJIOTA, OCHOBAHHWE, COJIb, D3JEKTPOOTPULIATEIBHOCTb, CTENEHb OKHCICHHS, XHMHYECKas
peakuus, KiIacCU(pHUKAIM pPEaKLUUi: peakiMM COEAMHEHUS, PEaKLIUU pa3IokKeHUs, peakiuu
3aMeLIeHMs], peakIui 0OMeHa, FK30- M YHIOTEPMUYECKHE PEaKUH, TEIIOBOU 3P (deKT peakuuu,
AP0 aToMa, JIEKTPOHHBIN CIIOM aToMa, aToMHasi OpOUTallb, paJANyC aTOMa, XUMHYECKas CBA3b,
MOJISIPHAsI U HEIOJISIPHAsE KOBAJICHTHAsI CBSI3b, MOHHAs CBA3b, MOH, KAaTHOH, aHWOH, PAaCTBOp,
MaccoBasi J10JIs BellecTBa (IMPOLEHTHAs! KOHIIEHTPAllKs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHATH 3TH NOHATHUS TpU
ONMCAHUU BEUIECTB U UX NPEBPALLEHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJISl COCTaBJeHHsI (OpMYJ BEIIECTB U ypaBHEHUN
XUMHYECKHUX PEAKIIUIA;



OTpeNeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJUHEHUSX, CTEIEHb OKUCICHUS
9JIEMEHTOB B OWHApHBIX COEIUMHEHUSX, MPUHAIC)KHOCTh BEUIECTB K OMpeneiIEHHOMY Kiaccy
COCMHEHUH 10 GopMyIaM, BUI XMMUYECKOHN CBSI3U (KOBAJCHTHAs! U MOHHAS) B HEOPTaHUYECKUX
COECIMHEHUSX;

packpsiBaTh cmbici [lepuogunueckoro 3akona Jl. M. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAaHHUE
MEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX JJIEMEHTOB OT MX TMOJOXKEHHS B
Ilepuonnuecko cucTeMe, 3aKOHOB COXPAHEHUsI MAaCcChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHa ABOraipo;

ONHKCBHIBATh U XapaKTepu3oBaTh TabmuuHyo ¢opmy I[leproanyeckoil CHCTEMBl XMMHUYECKUX
9JIEMEHTOB: pa3jiNyaTh MOHITH «TJIaBHas noArpymnmna (A-rpynmna)» u «mnodoynas noarpymnmna (b-
TpyIIa)», Majable 1 0OJbIINE EPUO/IbI, COOTHOCUTH 0003HAUYEHUS, KOTOPBIE UMEIOTCS B Ta0IHIIe
«lepuoguueckas cucrema xumuyeckux osnemeHToB [[. WM. MenpeneeBa» ¢ 4HMCIOBBIMU
XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsi supa, oOriee
YHCIIO 3JIEKTPOHOB M PACHpPEIEIICHNE UX 0 3JIEKTPOHHBIM CIIO0SIM);

KJIaccu(UIMPOBaTh XMMUYECKHE 3JIEMEHTHI, HEOPIraHUYECKHE BEUIECTBA, XUMUYECKUE PEaKLIUU
(110 YKCIy ¥ COCTaBY YYacTBYIOLIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTy);
XapaKTepu30BaTh (ONUCHIBATh) OOIIME XMMHYECKHE CBOMICTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEP)KJAsi  ONHMCAHME [pPUMEpPaMU  MOJEKYJSIPHBIX ~ YPAaBHEHUH  COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUM;

MIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTM OT HX Kaue€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKHUX IIPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOIO 3JIEMEHTa MO (opMysie COEIUHEHHs, MACCOBYIO JOJIO BEIIECTBA B PacTBOpPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKiny;

IPUMEHSTh OCHOBHBIE ONEpPALlMU MBICIUTEIbHON 1E€ATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
0000111eHIe, CUCTeMAaTU3alINI0, KIAaCCU(UKAIUIO, BBISIBJICHHE MPUYUHHO-CIEICTBEHHBIX CBS3el
— JJI M3Yy4YEHHUs CBOMCTB BELIECTB M XUMHUYECKHX pEaKLUi, €CTECTBEHHO-HAayYHbIE METO]IbI
MO3HAHUS — HaONIOJIeHWEe, UW3MEpEeHHe, MOJICIUPOBaHUE, JKCHEPUMEHT (pealbHbli U
MBICJICHHBIN );

CJIeZIOBaTh MpaBWIaM IMOJIb30BaHUS XUMHUECKOW MOCY/I0M U J1abopaTOpHBIM 00OPYIOBaHUEM, a
TaK)Ke MpaBUiIaM OOpPAIEHUS C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMHU 110 BBIITOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO IOJIYYEHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposla M KHCIOpOJa), NMPUTOTOBICHUIO PAcTBOPOB C ONpPENEIEHHOM MacCOBOM Jaoiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAThb U TPOBOJUTH XUMHUYECKHE OKCIIEPUMEHTHI 11O
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEHM W KHUCIOT C TOMOIIBI0 HWHIUKATOPOB (JTaKMYyC,
deHondransent, METUIOPAHXK U IpYTHe).

K koHiy oOydeHus B 9 kJjacce npeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBIC]T OCHOBHBIX XMMHMYECKUX MOHATHUN: XUMUYECKHM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO,  CJOKHOE  BEIIECTBO,  BaJEHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIIEHUS, XHMHUYECKash pEeaklMs, XUMHYecKas CBS3b,
TETIOBON AP PEKT peakiu, MOJb, MOJISIPHBI 00BEM, pacTBOP, HMEKTPOIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] AMCCOLMAINS, DPEaKIMH HWOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHe, OOpaTHUMble U HEOOpaTHMble pPEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
pEaKIMK, OKHUCIUTENb, BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAaHOBJIEHME, aJJIOTPOIUS,
aM(pOTEpPHOCTh, XUMHYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METANINYECKas), KpUCTALITMYECKas



pemérka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKONH pEaKLHH, MpeneabHO
nonyctumas konuentpanus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MOHITUN U IPUMEHSTH 3TU MOHATHUS IIPU
OINKCAaHHUM BEIIECTB U UX MPEBPAILECHUN;

UCTIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHMKY MJJISi COCTaBJICHHsS (DOpMyN BEIIECTB W ypaBHEHUH
XUMHUYECKHX PeaKluii;

ONpEAEATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKMX 3JIEMEHTOB B COEIMHEHUSX
pa3IMYHOIO COCTaBa, MPUHAICKHOCTh BELIECTB K OMNPEeAEIEHHOMY KJIAacCy COECIUHEHUH IO
dbopmynamM, BUJ XMMUYECKON CBA3H (KOBaJCHTHAs, HOHHASI, METAJUIMYECKasi) B HEOPTraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opmyie, Xxapakrep cpelbl B BOJHBIX PacTBOPAxX
HEOPraHWYECKUX COCAMHEHUM, TUII KPUCTAIIMYECKON PEIIETKY KOHKPETHOIO BEILIECTBA;
packpeiBath cmbici [lepuoanueckoro 3akona JI. M. MenneneeBa M IE€MOHCTPUPOBATH €ro
NOHMMAaHME: OIMCHIBaTh M XapaKTepu3oBaTh TabiumuHyro (opmy Ilepuoanyeckolr cucTembl
XMMHUYECKHUX 3JIEMEHTOB: pa3jMyaTh MOHATHS «IJaBHas noiarpymnna (A-rpymnmna)» U «oOoyHast
noarpynna (b-rpymnmna)», manbsle u OoJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCA B IMEPUOAMYECKONW TalyuIe, C YHUCIOBBIMH XapaKTEpPUCTHKAMHM CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB U 3aps] siipa, 00llee YMCIIO IEKTPOHOB U pacHpeeeHne UX
0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHMH B IpeJenax MajblX MEPUOOB U INIABHBIX MOArPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCu(UIUPOBATh XMMHYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XMMUYECKHE PEaKIHU
(Mo 4YMcay M COCTaBy Y4yacTBYIOUIMX B PpEaKUUU BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTENIEHEN OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME U cHeuu(UYECKHe XUMHUYECKHE CBOMCTBAa MPOCTBHIX U
CJIOHBIX BEILECTB, MOATBEPAKAas ONMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TMCCOLMALIMN KUCIIOT, LIeJI0Uel U coJiel, OJIHbIE U
COKpAIlEHHbIE YPAaBHEHMs peakluil HOHHOrO OOMEeHa, YpaBHEHUs PEeaKIMi, MOATBEPKIAr0INX
CYIIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCINUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUI TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOIO OajlaHCa 3TUX PeaKIINid;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH IIPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIDHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEIUHEHHs, MACCOBYIO JIOJIO BEIIECTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI [0 YPABHEHHUIO XUMUYECKON PEAKIUY;

coOiroAaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYI0M U 1a00opaTOpHBIM 00Opy/lIOBaHUEM, a
TaKXe MpaBujia OOpAIIEeHUsl C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMpaHHIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTIeKUCIIoro rasa);

IPOBOAMTH PEAKIMM, TOATBEPKIAIONINE KAYECTBEHHBIH COCTaB Ppa3JIWYHBIX BEILIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMuUI-, HOAMI-, KapOoHat-, docdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl aMMOHMSI M  HMOHBl H3YYEHHBIX  METaJUIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpax HEOPraHUUYECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIE ONEpAIlii MBICIIUTEIbHON IE€ATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
0000111eHNe, CHCTEeMaTU3aINIO0, BBISIBJICHUE MPUUYUHHO-CIEJCTBEHHBIX CBS3€ll — I M3y4YeHHS
CBOMCTB BEUIECTB W XWUMHUYECKUX PEAKIUI, €CTeCTBEHHO-HAYYHbIE METOJbl IO3HAHUS —
HaOJr0IeHNe, U3MEPEHNE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HaumeHoBaHMe pa3iesioB B TEM IPOrPaMMBI KomunuecTBo yacoB DeKTpoHHBIE (IUPPOBHIC)
/I Bcero KontposabHbIe [IpakTnueckue 00pa30BaTeIBbHBIC PECYPCHI
paboThI paboThI
Pa3nen 1. [lepBoHayanbHble XUHMHYECKHE MOHATHS
1.1 Xwumus — BakHas 00JaCTh €CTECTBO3HAHUS U IPAKTUUECKOU 5 2 bubnuorexa [JOK
NIEATENHLHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢c
1.2 BemecTBa 1 XUMHYECKUE PEAKITUN 15 1 bu6mmoreka [JOK
https://m.edso0.ru/7f41837c
Hroro mo pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
2.1 Bo3znyx. Kucnopon. [lonsrue 06 okcumax 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
2.2 Bopopona.llonsatue o KHCIOTaX U COMSIX 8 1 bu6mmoreka [JOK
https://m.edso0.ru/7f41837c
2.3 Bogpa. PactBopsl. [TonsiTe 00 0ocHOBaHUSIX 5 1 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIACCHI HEOPraHUYECKUX COEAMHEHUI 11 1 1 bu6nuorexa [IOK

https://m.edso0.ru/7f41837¢c

Hroro o pasneny 30

Paznen 3. [lepuonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaesieeBa. CTpoenne atoMmoB. XuMHYeCKasi CBSA3b.
OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIINH

3.1 TIlepuoamnueckuii 3akoH u [lepuoandeckas cucrema 7 bubmuorexa [IOK
xuMudeckux 3aeMenToB [1. M. Menzaeneesa. CTpoeHue aroma https://m.edso0.ru/7f41837c
3.2 Xumundeckas cBs3b. OKHCIUTEIIBHO-BOCCTAHOBUTEIbHBIE 8 1 bu6mmorexa [{OK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pasneny 15 bubnuorexa [IOK

https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmmoreka [JOK
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Ne
/o

HaumeHnoBanue pa3fesioB U TeEM IIPOrpaMMbl

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KJIACC

Ne
n/m

HaumeHnoBanue pa3fenoB U TEM IIPOrpaMMbl

Pa3nes 1. BemecTBo U XuMH4YecKkHe peakiun

11

1.2

1.3

[ToBTOpEHME U yriyOiieHne 3HaHUN OCHOBHBIX Pa3/ieoB Kypca 8
KJlacca

OcCHOBHEBIE 3aKOHOMCPHOCTHU XUMHUUCCKUX pCaKHI/Iﬁ

DneKTpoauTUYECKas AUccouaus. XUMUYECKUE PEaKIIUU B
pacTBopax

Hroro no pazneny

Pasznea 2. Hemerauibl 1 HX coOeIMHEHUS

2.1

2.2

2.3

2.4

OO01mas xapakTepucTUKa XUMUYECKUX AeMeHTOB VIIA-rpymmbl.
T"anorensl

OO011ast XapakTepuCTUKa XUMHUYECKHUX JIEMEHTOB VIA-Tpynmbl.
Cepa u e€ coequHeHus

OO1m1ast xapaKTepUCTHKa XUMUYECKHX 3JIEMEHTOB VA -TpYIIIBL.
A3oT, gochop 1 ux coenuHeHUs

OO61as xapakTepucTUKa XUMHUYECKHUX AJIeMEHTOB [V A-rpynmsbl.
VYriepoa U KpEMHHUH U UX COCAVHEHUS

Hroro no pazneny

Pa3gen 3. MeTaaabl M1 HX COeTUHEHU A

3.1

OO01Me CBOMCTBA METAJLIOB

KomnunuectBo yacoB

Bcero KontposbHbie

68

Bcero

paboThI

[IpakTrueckue
paboThI

KomnuectBo yacos

Kontponbsubie
paboThsI

IIpakTrueckue
paGoThsI

OnextponHbie (TU(pPOBLIC)
o0pazoBaTeNIbHBIE PECYPChI

https://m.edso0.ru/7f41837¢c

DnekTpoHHbIe (ITUPPOBHIE)
o0pa3oBaTebHbIE PECYpPCh

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK
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No HanmenoBanue pazienoB v TeéM MpOrpaMMbl KonuvectBo wacos DnexTpoHHbIE (TUPPOBHIC)

/m Bcero  KonTponbHbIE [pakTHyeckue 00pasoBaTeIbHEIC PECYPChI

paboThsI paboTheI

https://m.edso0.ru/7f41a636

3.2 BaxHellIne METAUIBI U UX COSIUHEHUS 16 1 2 bubmmorexa [JOK
https://m.edso00.ru/7f41a636

Hroro 1o pazaeny 20
Pasnen 4. Xumus u okpyxamomas cpeaa

4.1 BemiecTBa U MaTepUabl B )KU3HHU YEIOBEKa 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Hroro no pasacity

PesepBHOE Bpems 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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