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PABOYASA ITPOI'PAMMA
y4eOHoro npeamera «Xumus. bazoBbiil ypoBeHb»

T1s1 oOydaromuxcs 8 — 9 kimaccos

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XMMHUM Ha YpOBHE OCHOBHOrO OOIIEro OOpa3oBaHUs COCTAaBJIEHA Ha
OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 0Opa30BaTEIbHOW MPOTPAMMBI
OCHOBHOTO o00mmero oo6pazoBaHus, mpenactaBieHHBIX B ®I'OC OOO, a Takke Ha OCHOBE
denepanbHON paboyel MporpaMMbl BOCHUTAHUS W C Y4ETOM KOHIICTIIMU TPETOJaBAHMUS
y4eOHOTO TIpeMeTa « XUMHs» B 00pa30BaTelIbHBIX Opranu3anusax Poccutickoit deaeparumn.

[Iporpamma mo xumuu Aa€T NPEACTABICHHE O LEAX, OOLIEH CcTpaTeruu OO0y4yeHus,
BOCIIUTAHUS U Pa3BUTHUS OOyYaIOIIUXCA CPEACTBAMHU YUE€OHOIro MpeaMeTa, YCTaHaBIMBAaeT
o0s3aTeNIbHOE TIPEAMETHOE COJIep KaHue, IPEAYCMATPUBAET paclpeieJieHUe ero mo Kjiaccam U
CTPYKTypHpOBaHUE MO pasziejiaM H TeMaM TMpPOrpaMMbl IO XUMHUH, ONPEAEIACT
KOJIMYECTBEHHBIE M  KAYECTBEHHBIC XApPaKTEPUCTHUKH COACPKAHUSA, PEKOMEHIYEMYIO
MOCJICIOBATEILHOCTh U3YYEHUS] XUMHUU C YYETOM MEXKIPEIAMETHBIX W BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTMKH Y4eOHOI'0 IpoIiecca, BO3PACTHBIX OCOOEHHOCTEH 00yYarommXxcs, OmpeaeIseT
BO3MOJKHOCTH TpeAMETa JUIsl peanu3alud TpeOOBaHUN K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeIbHONM MPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKKe
TpeOOBaHUM K pe3yJibTartaM OOy4YeHUs] XMMHUW Ha YPOBHE II€JIeM HM3y4deHUs MpeaMeTa u
OCHOBHBIX BHJIOB YYE€OHO-IIO3HABATEIBHOW JIEATEILHOCTH OOYYalolIEerocsi MO OCBOCHHIO
y4eOHOTO COACPKAHUSI.

3HaHHWE XUMHUHU CIY>KUT OCHOBOM i1 (pOpMHUPOBAHUS MHUPOBO33PEHUSI O0ydaroierocs,
€ro MPEeJICTABICHUNA O MaTEepUaJIbHOM €IMHCTBE MHpPA, BAXKHYIO POJIb UTPaioT (GOpMUPYEMBbIC
XUMHEH TPEJCTABICHUS O B3aWUMOMPEBPAIICHUAX HSHEPTHMM U OO0 DBOJIIOIMU BEIIECTB B
MPUPOJIC, O MYTAX PEIICHUS TI00ATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA —
CBIPbEBOM, HHEPreTUYECKOM, NHUIIEBOM M  3KOJIOTMYEeCcKOW Oe30macHocTH, mpolsem
31paBOOXPAHCHHS.

N3yuenue xummu:

CIIOCOOCTBYET peajiu3alli  BO3MOXKHOCTEH  JUIsi caMOpas3BUTUS W (POPMUPOBAHUS
KYyJbTYpbl JIMYHOCTH, €€ o0O0meid u (yHKIIMOHAIBHOW TPaMOTHOCTH; BHOCUT BKJIAI B
GbopMUpPOBAHWE MBIIIJICHUSI W TBOPYECKUX CIIOCOOHOCTEH OOYdYaroIIuXcCsi, HAaBBIKOB HX

Cpok peanuzanuu 2 roja CocraBurenb: yuutenb Bbiciiel kareropuu bocosa 1.H.



CaMOCTOSTENIbHON y4eOHOM JesATEeIbHOCTH, 3KCIHEPUMEHTANBHBIX U HCCIEIOBATEIbCKUX
yMEHUMN, HEOOXOIUMBIX KaK B

MOBCEIHEBHOM JKU3HM, TaK U B MPOPECCUOHATIBHON AEITeTbHOCTH; 3HAKOMUT CO crienu(puKoin
HAay4YHOTO MBILJIEHUS, 3aKJIaIbIBAET OCHOBBI LIEJOCTHOTO B3IUIsAa HAa €IMHCTBO IPHUPOIBI U
YeJIOBEeKa, SBISAETCA OTBETCTBEHHBIM JTalloM B (OPMUPOBAHUU €CTECTBEHHO--HAYYHOU
TPAMOTHOCTH OOYYalOIUXCS; CIOCOOCTBYET (DOPMHUPOBAHMIO IIEHHOCTHOTO OTHOIICHUS K
€CTECTBEHHO- -HAy4YHbIM 3HAaHMSAM, K TIPUPOJE, K YEJIOBEKY, BHOCHT CBOM BKJIAaJ B
HKOJIOTHYECKOE 00pa30BaHUE 00YUYAIOIIUXCS.

JlaHHbIe HampaBlieHUs B OOYYEHHHU XUMHUU OOECIEUMBAIOTCS CHEUU(DUKON COAep:KaHMs
y4eOHOro MpeaMeTa, KOTOPBIM SBJSETCS MEJaroru4ecKd aJalnTUPOBAHHBIM OTpaKCHUEM
0a30BOI1 HAYKU XMMHH Ha OMPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOIO OOIIEro O0Opa3oBaHUsS OPUEHTHUPOBAH HA OCBOCHHE
O0Oy4aroUIMMUCS CUCTEMbl IEPBOHAYAJIbHBIX MOHATHN XMMHUHU, OCHOB HEOPTaHUYECKON XUMHHU
Y HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX ITIOHATUN OPTaHUYECKOU XUMUMU.

CtpykTypa colepKaHusl MPOrpaMMbl 10 XUMUU CHOPMHPOBAHA HA OCHOBE CHCTEMHOIO
noaxona kK €€ mzyueHuro. Conep:kaHue CKJIAJBIBAECTCS U3 CHUCTEMBI MOHATHU O XMMUYECKOM
AJIIEMEHTE W BEIIECTBE M CHCTEMbl MOHATHI O XUMHUYEeCKON peakuuu. O0€ 3TH CHUCTEMBI
CTPYKTYPHO OPraHM30BaHbI 0 MPUHLMIY IOCIEAOBATEIBLHOIO PA3BUTHs 3HAHUKW HA OCHOBE
TEOPETUYECKUX NMPEACTABIEHUN PA3HOTO YPOBHS:

- ATOMHO--MOJIEKYJIIPHOTO YYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

- ITepnoanueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHU;

- YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOH CBSA3Y;

- MPEACTABICHUIN 00 AJIEKTPOIUTUUECKOMN AUCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HAaHHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU IIOJYYEHHBIX H
OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEILHO OT OJHOTO YPOBHS K JPyromy,
BBINIOJIHSST (PYHKUIMU OOBSICHEHUSI M MPOrHO3UPOBAHUSI CBOMCTB, CTPOCHHS U BO3MOKHOCTEU
IIPAKTUYECKOr0 IPUMEHEHHUS U TTOJyYEHUs] U3Yy4aEMbIX BEILIECTB.

OcBoeHue mnporpaMMbl MO XUMHUHU CIOCOOCTBYeT (POPMUPOBAHUIO MPEICTABICHUS O
XMMHUYECKON COCTABIAIOIIECH HAay4YHOW KApPTUHBI MHUpPa B JIOTMKE €€ CUCTEMHOM NPUPOJBL,
LICHHOCTHOI'O OTHOIIEHUs K HAay4YHOMY 3HAaHMIO M METOJaM NO3HaHus B Hayke. M3ydenue
XUMUU TPOUCXOJUT C MPUBJICYCHUEM 3HAHUN W3 paHEE H3YUEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxawomuit Mupy», «buonorus. 5—7 knaccs» u «Pusmka. 7 Kiacey.

[Ipy u3ydyeHUH XUMUU MPOUCXOAUT (POPMUPOBAHME 3HAHUM OCHOB XMMHUYECKON HAYKH
KaK OOJIaCTH COBPEMEHHOT0 €CTECTBO3HAHHUS, MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa U KaK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3agada y4yeOHOro mpeaMera COCTOUT B
(GbOopMHUPOBAHUM CUCTEMBbI XUMHUYECKUX 3HAHUN — BaXKHEUIIUX (DAKTOB, MOHATUH, 3aKOHOB U
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TEOPETUUECKUX MOJIOKEHUHN, TOCTYMHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKkTepa, s3bIKa
HAyKHU, B MPUOOIICHUH K HAYYHBIM METO/IaM MO3HAHUS MPU U3YUYEHUHU BEIIECTB U XUMUYECKUX
peakuuii, B popMUpPOBAaHUM M PA3BUTUU TMO3HABATENBHBIX YMEHUW M HX MPUMEHEHUU B
y4eOHO-TI0O3HABATEILHON M y4eOHO-HCCIIEIOBATEILCKONW JESITENHbHOCTH, OCBOCHUM MPABUII
0e301macHOro oOpaIeHusl ¢ BEIeCTBaMHU B MIOBCEIHEBHOM KU3HHU.

[Ipy u3ydyeHUM XUMHUU Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs BAXKHOE 3HAUYCHHE
npUOOpeNH TaKue 1eNIH, KaK:

- ¢bopMHpOBaHHE  WHTEUIEKTyaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIIbHOMY MPUHSATUIO PEIICHUN, CIOCOOHOMN
aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HH,

- HaIPaBJICHHOCTh OOYYEHHsS Ha CHUCTEMATHYECKOE MPUOOIICHHE OO0YyYarolmuXxcsl K
CaMOCTOSITEJIbHOM ~ TO3HABATEIIbHOW  JEATEIbHOCTH, HAyYHBIM  METOJaM  IO3HaHuS,
(bOopMUPYIOIIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

- o0ecreueHre yciaoBHil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYarOIIMMUCS OIbITA
Pa3HOOOpa3HON AEATENHHOCTH, MO3HAHUS M CAMOMO3HAHUS, KIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JIJIsl PA3TUYHBIX BUJIOB JACSATEIHHOCTH;

- dbopmupoBanue o01Iel GYHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B
TOM YHCJIE YMEHHI OOBSCHATH U OIICHUBATD SIBJICHUSI OKPY>KAIOIIET0 MUPA, UCTIONB3Ys 3HAHUS
¥ OMBIT, MOJYyYCHHBIC MPH HM3YYCHUHW XUMHUH, MPUMEHATH WX IPH pEIICHHWH mpodiieM B
ITIOBCEHEBHOM KU3HU U TPYIOBOM JAEATEIBHOCTH;

- dbopmupoBaHre y OOYYaIOMIUXCAd TYMAaHMCTHMUYECKUX OTHOIICHUW, TOHHMAaHUS
IEHHOCTH XUMUYECKUX 3HAHUH ISl BEIPAOOTKU DKOJIOTHUECKH 11€7IECO00Pa3HOTo MOBEICHUS B
OBITY M TPYJIOBOM NESITEIIBHOCTU B IENIAX COXPAHEHUSI CBOETO 3JI0POBbSI M OKpYKaloleh
IIPUPOJHOM CPEJIBL;

- pa3BUTHE MOTHBAIlMM K OOY4YEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOII H
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOCHHS OOIICUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOdUIIS U HAMIPABICHHOCTH JalIbHEUIIIET0 00yUeHUSI.

OO611ee 4ncI0 4acoB, OTBEAEHHBIX IS U3YUYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIEro
obOpasoBaHnus, cocTaBisgeT 136 gacoB: B 8 kiracce — 68 wyacoB (2 Jaca B HeJen0), B 9 kitacce —
68 JacoB (2 Jaca B HEJIENIO).

COAEP KAHUE OBYYEHUA

8 KJIACC IlepBoHauajbHble XUMHYECKUE TIOHATHS

IIpeqmer xumuu. Poib Xxvmun B KHW3HM 4YelOBEKa. XUMHS B CUCTEME HaykK. Tena u
BeniecTBa. DU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHoe coctosinue BemiectB. [lonsitue o
MeToJiax o3HaHus B xuMur. Yucteie BemecTBa U cMecu. CriocoObl pa3AeieHus: CMECeil.
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ATOMBI U MOJEKYJbl. XUMHUYECKUE HIeMEHThl. CHMBOJBI XHMHYECKHX JJIEMEHTOB.
[IpocThI€ U CIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass (popMmyna. BalleHTHOCTP aTOMOB XHUMHYECKMX O3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aroMHass Mmacca. OTHOcCUTEIbHAs
MOJIEKYJIsipHas Macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemectBa. Moisib. MomsipHass macca. B3auMOCBSI3b KOJIMUECTBA, MAacChl U
qucia CTPYKTYPHBIX €MHUIL BerlecTBa. PacuéTel mo popMynaM XUMHUUECKUX COCAMHEHUM.

@u3nvecKkue W XUMHUYECKHUE SIBICHUA. XUMHUECKas peakius U €€ MpU3HAKU. 3aKOH
COXpaHEHMSI MacChl BEIIECTB. XUMHUYEeCKHe YypaBHeHHUsA. Kiaccudukanums XuMUYECKUX
peakiuil (CoeqUHEHHUs], PA3IO0KEHUsS, 3aMelIeHUs, OOMeHa). Xumuueckuii IKCnepumMeHm:
3HAKOMCTBO C XHWMHYECKOW MOCYJIOM, MpaBWiIaMu pabOThl B Ja0OpaTOpud M MPUEMAMU
oOpailieHus1 ¢ J1abopaTOpHBIM 00OPYJOBAHUEM, M3YYEHHUE W OMUCAHHUE (PU3MUYECKUX CBOWCTB
00pa3I0oB HEOPraHUYECKUX BEIIECTB, HaOMIOJeHHEe (Pu3nuecKux (IUIaBJICHUE BOCKA, TasHHE
JbAa, pacCTUPAHHUE caxapa B CTYIKE, KUIEHUE U KOHJEHCAIlUS BOJbI) U XUMHUUYECKUX (TOpeHUE
CBEUH, MPOKAJTMBAHWE MEIHOW TMPOBOJIOKHM, B3aWMOJICUCTBHE Meja C KHCIIOTOM) SBJICHUH,
HaAOJIOZICHUE U OMMCAHUE NMPU3HAKOB MPOTEKAHUS XUMHUECKUX peakiuil (pa3joKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, paznoxeHnue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aWMOJICUCTBUE Jkeie3a ¢ pacTtBopoMm coiu meau (1), m3ydenwme cmocoOGoB
paszeneHuss cMeced: ¢ TOMOIIbI0 MarHuTa, (UIbTPOBAHME, BHIIAPUBAHUE, JAUCTHILISALNA,
xpoMarorpadusi, MNpoBeIEHWE OYMCTKH TIOBAPCHHOM COJM, HAOJIOJEHHEe W ONHCaHUE
pEe3yJIbTAaTOB IPOBEJICHUS OIbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUsS MAacCChl, CO3JIaHHE
MoZEeNeN MOJIEKY (IIapOCTEPHKHEBBIX ).

BaxHeumme npeacraBuTe M HEOPraHUYECKUX BelleCTB

Bo3agyx — cmech razos. CocraB Bo3zayxa. Kuciaopon — sneMeHT W mpocToe BEHIECTBO.
HaxoxaeHnue kucimopoja B MpUpoJe, (PU3NYECKHME M XUMHUYECKHE CBOMCTBa (peakuuu
ropenus). Okcuabl. IIpumenenue kuciopoga. CnocoObl MONMy4YEHHUS KHUCIOpoJa B
nabopaTopuu U NpoMblieHHOCTH. KpyroBopoT kuciopona B npuponae. O30H — ajuioTporHast
MOAU(PUKALIMS KACTOPOAA.

TennoBoir 3P(PeKT XUMUYECKON peaklnu, TEePMOXUMUYECKUE YpPAaBHEHHsS, 3K30- U
SHAOTEPMUYECKUE pEaKUHMH. TOIUIMBO: Yroib M METaH. 3arps3HEHUE BO3/yXa, YCHICHHUE
napHUKOBOro 3 dexra, pazpyiieHre 030HOBOTO CJIOS.

Bonmopon — »snemeHT M mpoctoe BemecTBO. HaxokaeHuwe Bomopoaa B HOPHUPOJIE,
du3nUecKkue u XMMUYECKUE CBOMCTBA, TPUMEHEHKE, CITOCO0bI noaydeHus. Kuciotel u comu.

MoutsipHbIii 00BEM Ta30B. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSIM.
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dusnueckne cBoucTBa BOAbl. Boma kak pactBopurens. PactBopel. HacelieHHbIE 1
HEHACBILLICHHBIE PAcTBOPBI. PacTBOpMMOCTH BEHIECTB B Boje. MaccoBasi J0JisI BELIECTBA B
pacTBope. XUMUYECKHUE CBOMCTBA BO/Ibl. OCHOBaHUS.

Ponp pacTBOpOB B IpUpoOJie U B KU3HU YesoBeKa. KpyroBopor BOJbI B IIpUpoOE. 3arps3HEHHE
IPUPOAHBIX BOA. OXpaHa U OYMCTKA PUPOAHBIX BOI.

Knaccudukauuss Heoprannueckux coenuHenuil. Okcuabl. Knaccudukaiuss OKCHAOB:
coyieoOpasyroniue  (OCHOBHBIE, KHUCIOTHbIE, am(poOTepHble) U  HecoyieoOpazyrouue.
Homenknatypa oxcuaoB. PHU3MYECKME W XUMHUYECKHME CBOWMCTBA OKCUAOB. I[lomydeHwue
OKCH/JIOB.

OcHoBanuda. Kiiaccupukanuss OCHOBaHMI: IIETOYM M HEPACTBOPUMBIE OCHOBAHHS.
Homenknarypa ocHoBaHui. PU3MYECKME W XUMHYECKUE CBOWCTBA OCHOBaHuu. [lomyuenue
OCHOBAaHUU.

Kucnotel. Knaccudukauus kucnor. Homenknatypa kuciot. @usndeckue 1 XUMHYECKHUE
cBomcTBa KUCIOT. P aktuBHOCcTH MeTaiuioB H. H. bekerosa. Ilomyuenue kucnor.

Conn. Homenkiarypa coseil. Du3ndeckue 1 XUuMUYECKUe CBOMCTBA COJIEH.
[Tonyyenue coiei.

['eHeTnueckass CBsA3b MEXKAY KIAcCaMU HEOPraHWYECKUX COCAUHEHUUN. Xumuueckuil
IKCnepuMenm:. KauyeCTBEHHOE ONPEICIICHUE COAECPKaHUs KUCIOPOJa B BO3AyXeE, MOIYUYEHHUE,
coOupaHue, paclio3HaBaHUE M WM3Y4Y€HUE CBOMCTB KUCIOpPOJa, HAOIIOJECHUE B3aUMOJCHCTBHUS
BEILECTB C KHUCJIOPOJAOM M YCJIOBHUSI BO3HMKHOBEHHUS M MpEKpalleHus TopeHus (moxapa),
O3HAKOMJIEHHE C O0pa3laMHu OKCHUJOB M OIMCAaHHUE WX CBOWCTB, IMOJYy4Y€HUE, COOMpaHueE,
pacro3HaBaHME M M3YyYEHHE CBOWCTB BOJIOpOJa (TOpeHHE), B3aUMOJCHCTBHME BOAOPOAA C
okcusioM meau (1) (Bo3aMOXHO HCIONB30BaHUE BHUACOMATEPHUAIOB), HaOMIOJACHUE OOpa3IoB
BEILECTB KOJMYECTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHS BEUIECTB C
pa3IUYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OIPEICIEHHONM MAaCCOBOW J0JEU
PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMICTBHE BOJIBI C METALIAMHU
(HaTpueM U KaiblueM) (BO3MOXKHO UCIIOJIb30BAHUE BUIEOMATEPHUAIIOB), UCCIICIOBAHUE
00pa3iioB HEOPTaHMUECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOJICHNE U3MEHEHUSI OKPACKU
MHJMKATOPOB B paCTBOpAX KUCJIOT U LIeoYeH, n3ydeHue Bzaumoencteus okcuaa meau (1) ¢
pPacTBOPOM CEPHOU KUCJIOTHI, KUCIOT ¢ METAJUIaMU, PEAKLIMM HEUTPaIu3aluu, MOJIyYCHUE
HEPACTBOPHUMBIX OCHOBAHUM, BRITECHEHHUE OJTHOTO METaJlJIa IPYTUM U3 PacTBOpa COJIH,
pelIEeHNE SKCIIEPUMEHTAIBHBIX 3371a4 10 TeMe «BakHeume Kiacchl HEOPTraHMYECKHUX

COEIUHEHUI.

Cpok peanuzanuu 2 roja CocraBurenb: yuutenb Bbiciiel kareropuu bocosa 1.H.



IMepuognueckui 3akoH u Ilepuoanueckass cucrema xumMu4ueckux iemeHros /. U.
MenaeieeBa. Crpoenne aTOMOB. XuMu4eckas CBAI3b. OxKucanTeJIbLHO-
BOCCTAHOBHUTE/bHbIC PEAKIMH

[lepBbie TOMBITKH KiIacCU(PUKALMK XUMHUYECKHX »dieMeHTOB. IloHaTHe o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJOYHbIE M WIEJIOYHO3EMEIbHBIC METAJUIbl, TaJOT€Hbl, UHEPTHHIC
rasbl). DJIEMEHTBI, KOTOpbIE 00pa3yrOT aMPOTEPHBIE OKCUBI U TUIPOKCHUIBI.

[Ieprnonnueckuii 3akoH. [lepuoauueckas cucrema XUMUYECKUX JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoanas v aimHHonepuoaHasi ¢Gopmel [lepuoandeckoit cucTemsl
xumudeckux snemeHToB . WM. MenneneeBa. Ilepuoaslt u rpymmbl. PU3HYECKUNA CMBICI
MOPSAKOBOTO HOMEPA, HOMEPOB NEPHUOIA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB arTomHbIX suep. M3oromsl. Onexktponbl. CtpoeHue
AJIEKTPOHHBIX 000JI04YeK aToMOB TiepBbIX 20 xuMuueckux 3yemMeHToB Ilepuoanueckoit
cuctemsbl 1. 1. MenneneeBa. XapakTepucTUKa XUMUYECKOTO DJIEMEHTA I10 €ro MOJIOKEHUIO B
ITepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PAINyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAJUIMYECKUX
Y HEMETAJUTMYECKUX CBOMCTB I10 TPYNIaM U EPUOAM.

3nauenue [lepuoguueckoro 3akoHa u llepuoanueckor CHCTEMbI XUMAYECKHUX AJIEMEHTOB
IUI pa3BUTUA HAyKU U npakTuku. 1. V1. Mennenees — y4€Hblii U TpakIaHUH.

Xumuyeckas cBsa3b. KoBanmeHTHas (mossipHas U HETIOJISIpHAs ) CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XMMUUECKHUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucieHusa. OKHUCIUTETbHO--BOCCTAHOBUTEIIBHBIE —PEaKIIUU.
[Iporiecchl OKHUCIECHHSI M BOCCTAHOBJICHUS. OKUCIUTEIN W BOCCTAHOBUTEIU. XuUMUuecKuil
IKCnepumenm:. W3ydeHHe oOpas3IoB BEIICCTB META/UIOB M HEMETAJJIOB, B3aMMOJICHCTBUC
TUJPOKCUJA I[IMHKA C pacTBOpaMH KHUCIOT M WIEJIOYEH, MPOBEIACHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakiui  (ropeHwue,
peaKIy pasyIoKEHUsI, COeTUHEHUs ). MexcnpeomemHuole cea3u

Peanuzanysi MEXIPEIMETHBIX CBS3EH MPU U3YUYCHUU XUMHH B 8 KJIACCE OCYIIECTBIISIETCS
yepe3 HCIOJIb30BaHHE KaK OOIMUX EeCTeCTBEHHO--HAYYHBIX TMOHSATHH, TaK W TOHSITHH,
SIBJIIFOLIUXCSI CACTEMHBIMM JJ1s1 OTAEIbHBIX MPEJIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHSATHSA: HAYYHBIM (pakT, TUNOTE3a, TEOPHs, 3aKOH,
aHaJgu3, CHUHTE3, KiaccuuKaius, TMCPUOJUYHOCTh,  HAONIOJACHHWE,  SKCIICPUMECHT,
MO/JICJTUPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJICHUE.

duznka: Marepusi, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIWJ, H30TOIIbI,
PaaOaKTUBHOCTb, MOJIEKYJa, AJEKTPUUYECKUN 3apsij, BEIIECTBO, TEI0, O0BEM, arperatHoe
COCTOSTHHE BEIIECTBA, ra3, (PU3NUEeCKUe BEIMYMHBI, CAUHUIIBI U3MEPEHUS, KOCMOC, TIJIAHETHI,
3BE31161, COHIIE.
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buonorus: porocunrtes, apixanue, ornocdepa.

['eorpadusi: armocdepa, rtuapocdepa, MHHEpPAIbl, TOPHBIE TOPOIbI, IOJIC3HBIC
MCKOMAaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC BemniecTBO U XUMHYECKAsl peaKkuus

[lepuomnueckui 3akoH. llepunoauyeckas cucrema xumuyeckux odnemeHtoB /[l .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB XUMHUUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaJUsl, KaJdblUd U UX COEAUHEHHM B COOTBETCTBUU C
MOJIO’KEHUEM 3JIEMEHTOB B [lepnoandeckoi cucteMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XMMHYECKON CBSI3U. THIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAUIMYECKOW PEIIETKH M BUAA XUMHUYECKON
CBSI3U.

Knaccudpukanuss © HOMEHKJIaTypa HEOPTaHMYECKHUX BEIECTB. XHMMHYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMXCSA K PAa3IMYHBIM KJIacCaM HEOPraHWYECKUX COCAUHEHHM, TeHETUYECKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuss XuMUYeCKUX peakiuid Mo pa3IuyHbIM MpU3HAKaM (TI0 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(@eKxTy, Mo H3MEHEHUIO CTeneHen
OKHCIICHHS] XUMHYECKUX DJIEMEHTOB, IO 0OpAaTUMOCTH, MO YYaCTHIO KaTajlu3aTopa). JK30- U
SHIAOTEPMUYECKHUE PEAKLINH, TEPMOXUMHUYECKUE YPABHEHUSI.

[Tonsitue o ckopoctu xumudeckon peakiuu. [lonarue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUUYECKUX peakuuax. [IoHsATHE O TOMOrEHHBIX W TE€TEpOreHHbIX peakiusx. [lonstue o
katanu3e. lloHsTne O XuMUYECKOM paBHOBECHMH. DaKTOpbI, BIHMSIOIIME HA CKOPOCTH
XUMHUYECKON PEaKIMK U MOJIOKEHHE XUMUYECKOTO PAaBHOBECHSI.

OKHCIIUTENTEHO-BOCCTAHOBUTENIBHBIC PEAKIIMU, DJIEKTPOHHBIN OalaHC OKHUCIUTEIHHO-
BOCCTAaHOBUTEIbHON peakuuu. COCTaBICHUE YPAaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKIyii ¢ UCTIOIB30BAHNEM METO/1a AJIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOAUTUYECKON AUCCOIMALMNA. DIEKTPOIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHu3M AUCCOIMAlUM BEUIECTB C Pa3IMYHBIMM BUJAMH XUMHUYECKOW CBSI3H.
Crenenp qucconuanuu. CHIIBHBIC B CJIa0bIe AJICKTPOIUTHI.

Peakiuu nonHoro oOMeHa. YclioBUs MPOTEKAHUS PeAKIUA MOHHOTO OOMEHa, MOJHBIE U
COKpalI€HHbIC HOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCJIOT, OCHOBAaHUW M COJIEH B CBETE
MPEACTABICHUN 00 SJIEKTPOJIMTHYECKOM auccornanuu. KadecTBeHHbIE peakiMu Ha HOHBI.
[Tonsarue o rugposuse conel. Xumuueckuit Ikcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB M HeMeTauioB (rpadura M anmasa), CJIOXKHBIX BEHISCTB (XJIOpHla HATpus),
UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakluu OT BO3ACHCTBUS Pa3IMUYHBIX
(bakTOpoB, HCCIIEeIOBAHNE JICKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCOIMAINH

Cpok peanuzanuu 2 roja CocraBurenb: yuutenb Bbiciiel kareropuu bocosa 1.H.



KHUCIIOT, IIEJoYed W coyiel (BO3MOXKHO HCIIOJIb30BAHME BHJIEO MaTEpHUANIOB), MPOBEIACHUE
OTBITOB, WUTIOCTPUPYIOLIUX MPU3HAKK MPOTEKAHUS peakluii HOHHOro oOMeHa (0Opa3oBaHUE
ocaJika, BBbIJICJICHHE Tra3za, Oo0pa3oBaHUE BOJIbI), OIBITOB, WLIIOCTPUPYIOIIUX MNPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOPEHUE, PEAKIUU PA3JIOKEHUS, COSTUHEHU),
pacro3HaBaHUE HEOPTraHWYECKUX BEIIECTB C IMOMOIIbI0 KAUYE€CTBEHHBIX PEAKIMWA Ha HOHBI,
pelIeHne YKCIePUMEHTaIbHBIX 3a/1a4.

Hemetanbl 1 NX coeJUHEHUS

OO0mast xapakTepuCTHUKa TamoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIC
creneHu okucieHusi. CtpoeHue u (PU3MYECKHME CBOWCTBA MPOCTHIX BEIIECTB — TajJOTCHOB.
XWMHUYECKHE CBOMCTBA Ha MpUMEpe Xjopa (B3aMMOJCHCTBHE C METaulaMH, HEMETallJIaMH,
miesnioyamu).  XuopoBojopoa. ConsiHas KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJIYy4YEHUE,
npuMeHenue. JlencTtBue XJjiopa W XJIOPOBOAOPOJA HAa OpraHu3M 4YelioBeKa. Baxknenmme
XJIOPUABI U UX HAXOXKICHHUE B IPUPOJIC.

OO6mast xapaktepuctuka 371eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue U (U3HUYECKUEe CBONCTBA MPOCTHIX BEIIECTB —
KHUCIIOPOJIa U CePhl. AJUIOTPOIHBIE MOAU(DUKAIIMKA KUCIOPOJa U cepbl. XUMHUECKHE CBOMCTBA
cepbl. CepoBOJIOPOJ, CTpOeHHUE, (PU3UUECKHE U XUMHUYEeCKHue cBoucTBa. OKCHUIBI CEphbl Kak
MPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, GU3NUYECKUE U XUMHYECKUE CBOMCTBA
(oOmme Kak MpeacTaBUTENs Kiacca KHUCIOT U crneruduyeckue). XUMUYECKHUE PEaAKIUH,
JeXalllie B OCHOBE IMPOMBIIIJIEHHOTO CHoco0a MOJy4YeHUs CepHOM KHUCIOThl. [Ipumenenue
cepHoi KHUCIOThL. ConM CepHOMl KHUCIOTHI, KauyeCTBEHHAash peakuus Ha Cyiab(}aT-HoH.
Haxoxzaenue cepel U €€ COCNUHEHUN B NPUPOJE. XUMHUYECKOE 3arpsA3HEHUE OKPYKarolleh
Cpellbl COEIMHEHUSIMU CEPbI (KUCIOTHBIE T0KAH, 3arPA3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI
€ro MpeIoTBpaIICHUS.

OO6mast xapaktepuctuka syneMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOECHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHUs. A30T, pacnpocTpaHEeHuWE B Hpupoie, (usmyeckue u
XuMuyeckue cBoiictBa. Kpyroopor aszora B mnpupoje. AMMHAK, €ro (Qusuyeckue u
XUMUYECKHE CBOMCTBA, MoJiydeHHe W npumeHeHue. Coid aMMOHUS, UX (U3HYECKUE U
XUMUYECKHE CBOMCTBA, NMpuMeHeHue. KauecTBeHHasi peaklysi Ha MOHbI aMMOHHUA. A30THas
KHUCIIOTa, €€ ToJydeHne, (Pu3nyeckre M XUMHYECKUE CBOMCTBA (00IIME KakK MPEICTAaBUTEIS
KJlacca KUCJoT u crnernuduyeckue). Mcnoap30BaHre HUTPATOB U COJICH aMMOHHSI B Ka4eCTBE
MUHEPaIbHBIX YI0OpEeHU. XUMUUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpeibl COCIMHEHHUSIMU
a30Ta (KUCIOTHBIC JTOK/IU, 3arpsI3HEHUE BO3/TyXa, MOYBBI U BOJI0EMOB). Docdop, almoTpornHbie
moaudukanuu ¢Gocdopa, dbusmdyeckue M xumudeckue cporictBa. Oxcupn docdopa (V) u
dochopHas kucinora, (HuU3MUECKHME W XUMUYECKHME CBOWCTBA, mojiydyeHue. lcnonb3oBaHue
dbocdaroB B KauecTBe MUHEPAIbHBIX YIOOPEHUH.
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O6mass xapakrepuctuka 37eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEepHbIE CTEMEHU OKUCICHUS. YTJIEPOJ, aJUIOTPONHbIE MOIU(DUKAIINU, PACTIPOCTPAHCHHE
B mpupoje, (usMUecKkue M XuUMudeckue cBoicTBa. Azacop6Ouus. KpyroBopoT yriepona B
npupoje. OKcuabl yriiepoaa, ux pU3NUecKue U XUMUYECKHE CBOMCTBA, IEUCTBHE Ha YKUBbHIC
OpraHu3Mbl, TOJyYeHHE U NMPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yriepoaa (1V), runotesa r1o6anbHOTO MOTETUICHUS KIIMMaTa, MapHUKOBBIN 3P deKT. YTronpHas
KHUCIIOTa U €€ COJIM, UX (PU3NYECKHEe U XMMUYECKHE CBOMCTBA, MOJYyUYEHHE M MPUMEHEHUE.
KauecTtBenHas peakuus Ha KapOoHaT-MOHBI. Vcnosnb3oBaHue kKapOOHATOB B OBITY, MEIULIUHE,
IPOMBIIUIEHHOCTHU U CEIBCKOM XO35IHCTBE.

[lepBoHavasbHbIE MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCAUHEHHUAX YIJIepona
(MeTaH, 2TaH, STWIEH, alETUJIEH, ATaHOJ, TJIMIIEPUH, YKCycHas Kucjiorta). [lpupoaHbie
UCTOYHHMKHU YIJIEBOJOPOAOB (yroyib, NPUPOAHBIA Tra3, HE(Th), MPOAYKTHl UX NEpPepadOTKU
(6eH3uH), UX podb B OBITY W MNPOMBINUICHHOCTH. [loHATHE O OMOJOTMYECKH BaXKHBIX
BEILECTBAX: XKUpaX, OelKax, yriieBoJax — W UX POJM B KU3HU 4YeloBeka. MarepuaibHOe
€IMHCTBO OPTaHMYECKUX U HEOPTaHMYECKUX COCANHEHUM.

KpemHuuii, ero ¢usnueckue M XUMUYECKHE CBOICTBA, MOJYy4YEHHUE M NPUMEHEHHE.
Coenunenusi kpemHus B mpupoje. OOmme mpeactaBieHus o0 okcuae kpemuus (1V) u
KpeMHHEeBOM kuciote. CHUIIMKATBl, WX WCIOJIb30BaHHE B OBITY, B IPOMBIIUICHHOCTH.
BaxkHeillline CTpOUTEIbHBIE MAaTe€pUaibl: KEPAMHKA, CTEKJIO, LIEMEHT, OETOH, KelIe300€TOH.
[TpoOnembl 0€30MaCHOr0 UCTIOIB30BAHUS CTPOUTEIBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HU.

Xumuueckui IKCnepumMenm:

u3ydeHue o0pa3lioB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIJIOTHI, TPOBEACHHE
KaueCTBEHHBIX PEAKIMil Ha XJIOPUA-UOHBI U HAOJIIOICHUE NTPU3HAKOB MX MPOTEKAHUSs, OIBITHI,
oTpaxaroiye (U3NIECKue U XUMHUYECKHUE CBOMCTBA TAJIOTCHOB U UX COCIWHEHUN (BO3MOXKHO
UCIIOJIb30BAaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHE C 00pasliamMu XJIOPUAOB (TaJOT€HH]IOB),
O3HAKOMJIEHWE C oOpa3uaMud cepbl U €€ COEAUMHEHUSIMU (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEpPHANIOB), HaOJIOJEHUE TMpolecca OOyIJIMBaHUS caxapa MOJA JeUCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KUCTIOTHI, U3yYEHUE XUMUUYECKUX CBOMCTB pa30aBiIeHHON cepHOI
KHUCJIOTHI, TPOBEICHUE KAYECTBEHHON peakluu Ha CyJib(aT- MOH U HAONIOJCHUE MpU3HAKA €€
IpPOTEKaHUs, 03HaKOMJIEHHE ¢ (U3UUYECKUMU CBOMCTBaAMU a30Ta, ocdopa U UX COCAUHEHUMN
(BO3MOKHO HCTIOJBL30BaHUE BUIAECOMATEpHANIOB), oOpasmamMu a30THbIX ©  (HoCchHOPHBIX
yaoOpeHuil, mMojaydyeHue, coOWpaHue, paclo3HABaHME U W3YYEHHE CBOWCTB aMMHAaKa,
IIPOBE/ICHUE KAYeCTBEHHBIX PEaKIMi HA UOH aMMOHUS U (pocdaT-uoH U U3ydeHHe NMPU3HAKOB
UX TPOTEKAHHWs, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON Aa30THOM KHCIOTBI C MEAbIO
(BO3MOKHO HCIIOJIb30BAaHUE BHUACOMATEPUATIOB), HU3YUYEHUE MOJEIEH KPUCTAITMYECKUX
pemérok anmasza, Trpadura, ¢yisiepeHa, O03HAKOMJIEHHE C MPOIECCOM  aJcopOoiuu
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PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MNPOTHUBOra3a, MOJYYEHHUE,
coOuWpaHue, pacro3HaBaHWE€ M M3YyUYEHHE CBOMCTB YIJIEKUCIOTO Ta3a, MPOBEJACHUE
KaueCTBEHHBIX pEaKIMii Ha KapOOHAT M CWIMKAT-MOHbI W H3yYECHHE MPU3HAKOB HX
MPOTEKAHUS, O3HAKOMJIEHHWE C MPOAYKUMEHW CHIMKATHOW MPOMBIIIJIEHHOCTH, PEIIEHUE
DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHelie HemeTaubl U UX COEUHEHUS.

MeTa/JIbl U UX COEeAMHEHUS

OOmasi xapakTepUCTHKAa XUMHUUYECKHUX DJIEMEHTOB — METAUVIOB HAa OCHOBAaHUM HX
nonoxkeHus: B llepuonnueckor cucrtemMe xumudeckux snemeHtoB J[. WM. MenneneeBa u
ctpoeHust aroMoB. C(CTpoeHue MeTamwioB. Meramnuueckass CBs3b W MeETajUIMyecKas
KPUCTAJUIMYECKAs PEIETKA. DICKTPOXUMHUYECKUI Psii HANPSKECHUN METAIIOB. PU3nyecKue u
XUMUYECKUE CBOMCTBA MeTaioB. OOmuMe cnocoObl moiydeHuss metauioB. [loHsatwe o
KOPPO3WU METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUThl UX OT Koppo3uu. CruiaBel (CTalib, YYTYH,
TIOPATFOMUHKM, OpOH3a) U X MMPUMEHEHHE B OBITY ¥ TPOMBIIIIJIEHHOCTH.

[Ilenounsie MeTaIUIbL: MOJOXKEHHE B [leprOIMYECKON CUCTEME XMMHYECKUX SJIEMEHTOB
. W. MenneneeBa, cTpoeHuWe HX aTOMOB, HaxoxJaeHue B Ipupone. Dusznueckue u
XUMHUUYECKHE CBOMCTBa (Ha mpuMepe Hartpus U Kanusi). OKCUAbl U THUAPOKCUIBI HATPUS U
Kanus. [[ppyMeHeHne MeI0YHbIX METAIVIOB U UX COCIMHCHUU.

[IlenoyHo3emMeNbHBIE METAIIBI MAarHuil W KajablWil: TojoxkeHue B Ilepuoamdeckoit
cucrteMe xumuueckux aneMmeHtoB [[. M. MeHnneneeBa, cTpoeHHEe UX aTOMOB, HAXOXJICHUE B
npupone. Ousnueckne 1 XMMHUYECKHE CBOMCTBA MarHus M KaiblUusa. BaxxHeumne coeuHEHNS
KaJIbITUs (OKCHI, TUIAPOKCHUI, COJIH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPaHCHHUS.

AmomuHnil: nonoxenue B llepuonnueckon cucrteMe XuUMUYecKux sneMeHTtoB [ .
MenpaeneeBa, CTpOEHUE aTOMa, HAXOXKAEHUE B npupoac. PU3NYECKUE U XUMUYECKUE CBOMCTBA
anmtoMuHUSA. AMGOTEpHBIE CBOMCTBA OKCH/IA U TUIPOKCH/IA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuogmueckoil cucremMe XuMUYecKux 3nemeHtoB /[l U.
MenpeneeBa, CTpOEHUE aTOMa, HaX0XKJAeHUE B npupoae. Ousnueckne n XuMUYECKUE CBOMCTBA
xeneza. Oxcuasl, rugpokeuasl u conu skene3a (1) u xeneza (lll), ux cocras, cBolicTBa U
MOJIy4YeHUE. Xumuueckuil IKCnepumMeHm:

O3HAKOMJICHHE C o00pasllaMd METaUIOB U CILJIaBOB, WX (PU3MYECKUMHU CBONCTBAMH,
W3yUCHHE PEe3yJIbTaTOB KOPPO3WU METALIOB (BO3MOXXHO MCIOJIb30BAHHE BHEOMATEPUAIIOB),
OCOOEHHOCTE B3aMMOJECHCTBUS OKCHUJA KalblUd W HATpus C BOJOM (BO3MOIKHO
UCIIOJIb30BAaHUE BUJEOMATEPUANIOB), HCCIEJOBAHUE CBOMCTB >KECTKOW BOABI, Mpolecca
TOPEHUS JKeJie3a B KUCIOPOoJe (BO3MOXKHO HCIIOJIb30BaHUE BHACOMATEPHUATIOB), MPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX PEAKIM HA MOHBI. MarHus, KaJblUs, AJIIOMUHHUS, [IMHKA, JKEIe3a
(I1) u xene3a (11l), mequ (Il), HaOnrOACHUE W OMKMCAHHWE TPOIECCOB OKPANIUBAHUS TIAMEHU
MOHAMM HATpusl, Kalusg ¢ Kalblus (BO3MOXKHO HCMOJb30BAHUE BUJIEOMATEPUAIIOB),
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uccie10BaHue aM(pOTEPHBIX CBOWCTB TMAPOKCHUAA aTIOMUHUS M THAPOKCHAA IMHKA, PELICHUE
HKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHeillire MeTallibl U UX COCIUHEHUSD.

XuMHuS M OKPYKAKOLIAS cpeaa

BemectBa u Matepuaibl B TOBCEJHEBHOM KM3HU 4eslioBeKa. be3onacHoe ncnob30BaHue
BEILIECTB M XMMHYECKUX peakuuid B ObITy. IlepBasg moMouip Mmpu XUMHUYECKHUX OXKOTrax M
OTpaBJICHUSX.

XHUMHUYECKOE  3arpsA3HEHUE  OKpy’Kawliedw cpeasl  (IpenenbHas  JOMycTUMas
KOHLIEHTpauus Bemects, gaiee — [1/IK). Ponbs Xxumun B penieHnn 3K0JI0rnyeckux nmpoosem.

Xumuueckuii IKcnepumenm: W3y4eHHE OOpa3LOB MaTepuaioB (CTEKJIO, CIUIaBbI

METaJUIOB, TOJIUMEPHBIE
MaTepuabl).

Mexcnpeomemmoie ceazu

Peanuzanus MeXnpeaMeTHbIX CBA3EH NMPU U3YYEHUH XUMUU B 9 Kilacce OCYIIECTBIIAETCS
yepe3 HCMOJIb30BAHME KaK OOUIMX €CTECTBEHHO-HAyYHBIX T[OHATHA, TaK U TOHATH,
SBJISIFOIIUXCSI CACTEMHBIMU JIJIs1 OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKIIA.

OO1Me ecTeCTBEHHO-HAay4HbIe MOHATHS: HAay4YHBIM (DaKT, TUIOTE3a, 3aKOH, TEOpHs,
aHalnu3, CHUHTE3, KIacCU(PUKalMs, MEPUOJUYHOCTb,  HAOIIOAEHUE,  DKCIIEPUMEHT,
MOJICIUPOBAHUE, H3MEPEHUE, MOJENb, SBJIICEHHE, NAapHUKOBBIA 3A(QexT, TexHonorus,
MaTepuabl.

®duzuka: marepus, aToM, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUZ, H30TOIBI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, OJJEKTPUUYECKUN 3apsj, MPOBOJHUKH, MOJYIPOBOJIHUKH,
TURJIEKTPUKHU, (POTORIIEMEHT, BEUIECTBO, TE€JIO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, Ias,
pacTBOp, pPACTBOPUMOCTh, KpPUCTAJUIMYECKAsh PEIIETKA, CIUIaBbl, (PU3UYECKHE BEIUYUHBI,
€AMHUIIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COHIIE.

buonorusa: ¢orocunTes, ApixaHue, ouocdepa, FKOCUCTEMA, MUHEpAIbHbIE yIOOpEHHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEIIECTRA.

['eorpadusi: armocdepa, rumpocdepa, MHHEpPaNbl, TOPHbIE MOPOAbI, IMOJIE3HBIC
HCKOIIaeMble, TOTLIUBO, BOJHbBIC pecypcehbl.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JlngHOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpaMMBl OCHOBHOTO o00mIero oOpa3oBaHUs
JIOCTHTAIOTCS B X07¢ OOYYCHHUSI XUMUHU B €AMHCTBE YUYCOHON M BOCIIUTATECIIBHON JIEATEILHOCTH
B COOTBETCTBHUM C TPAIUIUOHHBIMU POCCUHUCKMMH COITMOKYJBTYPHBIMH U JIYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHU, IPUHATHIMHU B OOIIIECTBE MIPaBUIaMU M HOPMaMU MOBEICHUS U
CIIOCOOCTBYIOT IPOIIecCCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIINHA 00YUYaIOIIUXCS.

JIMYHOCTHBIE pPe3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOW MO3UTHUBHBIX IEHHOCTHBIX OPUEHTALIMN M pacIIMpeHue ONbITa ACATEILHOCTU Ha €€
OCHOBE, B TOM YHUCJIE B YACTU:

1) maTpHOTHMYECKOr0 BOCHHUTAHHS: IICHHOCTHOTO OTHOIICHHMS K OTE€YCCTBCHHOMY
KYJbTYpHOMY, UCTOPUYECKOMY U HAYUYHOMY HACJICAMIO, TOHUMAHUS 3HAYCHUS XUMHUYECKON
HayKH B KW3HU COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIIaJIETh JOCTOBEPHOUN MH(pOpMAaLIUEH
O TMEpPEeNoOBBIX JOCTHKEHUAX U  OTKPBITUSIX MHUPOBOM M  OTEUECTBEHHONW XUMMH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOWCTBE Mupa U o0OIIecTBa; 2)
rpaskIaHCKOT0 BOCIIUTAHMS

MPECTABICHUSI O COLMAJIbHBIX HOPMax W MpaBUIaX MEKIWYHOCTHBIX OTHOIICHUW B
KOJUICKTMBE, = KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIeI0BATEILCKOM, TBOPYECKOW M JPYTHX BHUJAX JESITEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM JESITEIBHOCTH TPH BBITIOJHEHUHU YYEOHBIX, MMO3HABATEIbHBIX
3a7a4, BBIMOJIHEHUN XUMHYECKUX DKCIIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHHS
K B3aUMOINIOHMMAHHWIO M B3aUMOIIOMOIIM B TPOILECCE ATOM Yy4eOHOW NEsITEIbHOCTH,
TOTOBHOCTH OIIGHMBaTh CBOE TIOBEJICHWE U TIOCTYNIKM CBOMX TOBApHINCH C TMO3UIIUU
HPABCTBCHHBIX M IMPABOBBIX HOPM C Y4ETOM OCO3HAHHS IOCJICACTBHH IOCTYNKOB; 3)
HEeHHOCTH HAYYHOTO MO3HAHMSL:

MUPOBO33PEHYECKUE TPEACTABICHHS O BEHIECTBE M  XUMHYECKOW  PeaKIu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABIISIOIIMNE OCHOBY JIJISt
NMOHUMaHUs CYIIHOCTH HAyYHOM KapTUHBI MHpa, TPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOBI, B3aUMOCBS3AX YeJ0BEKa ¢ MIPUPOJTHOU CPEAOH, O PONH
XUMHUHM B TIO3HAHMM 3THX 3aKOHOMEPHOCTEH; TO3HaBaTEIbHBIC MOTHBBI, HaIlpaBIICHHBIC Ha
MOJTyYCHHE HOBBIX 3HAHMK 110 XHUMHH, HEOOXOJHMMBIC I OOBSCHCHHUS HAOII0JaeMbIX
IIPOIICCCOB M SABJICHHH, TTO3HABATEILHOM, HHPOPMAIMOHHON W YATATCIILCKOU KYJIbTYpPHI, B TOM
YHCJIC HABBIKOB CAMOCTOSATEIbHON pabOThl ¢ YUeOHBIMU TEKCTaMU, CIIPAaBOYHOMN JINTEPATYPOH,
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JNOCTYIIHBIMA TEXHUYECKUMH CpPEJICTBAMU HWH(POPMAIMOHHBIX TEXHOJIOTHI; HWHTEpEC K
OOy4eHHI0O W  TO3HAHUIO, JIOOO03HATENBHOCTh, TOTOBHOCTH M  CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOM U MCCIIEIOBATEILCKON ESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIMpPaBJICHHOCTH U YPOBHS OOy4YEeHHS B JaJIbHEHIIEM;

4) ¢popMUpOBaHHS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE LIEHHOCTH JKW3HU, OTBETCTBEHHOI'O OTHOLIEHHsS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3I0pPOBBII 00pa3 ’KW3HM, OCO3HAHUE MOCIEACTBUNM M HENPUATHE BPEIHBIX
OpUBbIUEK (YHOTPEOJICHHs aJIKOTOJsl, HAPKOTUKOB, KypEeHHs), HEOOXOIUMOCTU COOIOACHUS
paBWJI 0€30MaCHOCTH IIPU OOPAIICHHH C
XUMAYECKIMH BEIIECTBAMH B OBITY W pEalbHOW IKU3HU; 5)

TPYAOBOI'0 BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO MPOPECcCuil U TpyJa pa3IMdHOro pojaa, YBaXKEHUE K

TPpyAy M pe3ylbTaTaM TpPYIOBOW JAEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE NPUMEHEHMS
OPEAMETHBIX 3HAHUM 10 XUMHUH, OCO3HAHHBIM BHIOOD WHAMBUIYAIBHOW TPAEKTOPUU
IPOJIOJKEHUsST 00pa30BaHUsI C YYETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN, YCHEIHON MPOPECCUOHANBHON NEATEIbHOCTH U
pa3BUTHUSL HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJIalITUPOBATHCS B MPO(ECCHOHANTBHOH cpefe; 6) IKOTOrH4ecKoro BOCHUTAHUA:
HKOJIOTMYECKU LEJIEeCO00pa3HOe OTHOUIEHHE K MPUPOJE KaK MCTOYHUKY KU3HM Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHMS, TOHMMAaHUE LEHHOCTHU 3/I0pOBOro M Oe30macHOro o0pasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PU3MYECKOMY U TCUXWYECKOMY 3]I0POBBIO,
OCO3HAHME IICHHOCTH COOJIIOJCHUS TIpaBUJl 0O€30macHOro TOBEACHHMS TMpu pabore ¢
BEII[ECTBAMHM, a TAK)KE€ B CUTYAIMSIX, YIPOXKAIOUIUX 3J0POBBIO M JKU3HU JIIOJICH; CTOCOOHOCTH
NPUMEHSTh 3HAHUS, MOJyYaeMble MPU M3YUYECHUU XUMUH, ISl PEIICHUS 3a]lady, CBSI3aHHBIX C
OKpYXaruel NPUPOJAHOM CPEAOM, ISl TMOBBIIMIEHUS YPOBHS 3KOJIOTHMYECKOW KYJBTYPHI,
OCO3HaHMUS TJI00aTBbHOTO XapakTepa DJKOJIOTHYECKUX TMpoOdJieM U MyTed HX PEIICHHUS
IIOCPEACTBOM METOJIOB XMMHH, YKOJIOTUYECKOTO MBILUIEHUS, YMEHHS PYKOBOACTBOBATHCS UM B
[I03HABATEIbHOW, KOMMYHUKATUBHOM U COLIMATIBHOW MPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeranpeaMeTHBIX pe3yJbTAaTOB BBIACISAIOT 3HAYUMBIC IS (HOPMHUPOBAHMUS
MHUPOBO33pEHHUS O0IIEHAyYHbIC TTOHATHUS (3aKOH, TCOPHs, IPUHIIUI, TUTIOTE3a, (PaKT, CUCTEMA,
poIIecC, SKCIIEPUMEHT U JIPYTOE. ), KOTOPBIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUU M3 3THUX MPEeAMETOB (POPMHUPOBATH MPECTABICHUE
O IEJIOCTHOM HAay4yHOM KapTUHE MHUpPAa, MW YHUBEpPCaJbHble y4eOHbIE JEHCTBHUS
(mo3HaBaTenbHble,  KOMMYHHMKATHUBHbBIC,  PETYJSITUBHBIE),  KOTOpble  OOECIEeYMBAIOT
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dbopMUpOBaHHE TOTOBHOCTH K CaMOCTOATEIBHOMY IUIAHUPOBAHHUIO M OCYIIECTBJICHHUIO
y4eOHOM e TEIHLHOCTH.

Ilo3HaBaTeqbHBIE  yHMBepcCaJbHble  y4yeOHble JAelictBus  ba3oBble
Jornueckue 1eicTBUA:

YMEHHSI UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TMPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICII XUMHUYECKUX TOHSITHUH (BBIACIATH MX XapaKTE€pHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C IPYTUMH MOHSATUSIMU ), UCIIOJIH30BaTh MOHATHUS 1J11 OOBSICHEHUS
OTHIENbHBIX (DAKTOB U SABJICHUMN, BBHIOMpPATh OCHOBAHMS W KPUTEPUM [JIs1 KiacCUDUKAIIIU
XUMUYECKUX BEIIECTB M XMMHMUECKHUX pPEaKIui, yCTaHABJIMBATh MNPUUYMHHO-CJICJICTBEHHbIC
CBS3U MEXIYy OOBEKTaMU H3yYEHHMs, CTPOUTH JIOTUUYECKUE paCCyk ACHUS (MHIYyKTUBHBIC,
NeAYKTUBHBIE, TIO aHAJIOTUH), JIeJaTh BHIBOJBI M 3aKIIOYEHUS; YMEHUE MIPUMEHSATh B MPOIECCE
MO3HAHUS TOHITHUS (IPEAMETHBIC U METANpPEeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIIH,
UCIIOJIb3yEMbIE€ B XUMHUH, MPeoOpa3OBhIBATH IIMPOKO MPUMEHSEMbIE B XUMHH MOJEIbHbBIC
MPEACTABJICHUS — XUMUYECKUH 3HaK (CHMBOJI DJIEMEHTA), XUMHUeckasi (opMysa U ypaBHEHUE
XUMUYECKON peaklMi — TMpU PEUICHUU Y4YeOHO-TIO3HABATENbHBIX 3a/lad, C Y4ETOM JTHX
MOJICJIbHBIX ~MPEACTABICHUI BBIABIATH W XapaKTepU30BaThb CYIIECTBEHHbIE MPU3HAKU
U3Y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMUYECKHX PEAKUUHN, BBISBIATH OOLIUE
3aKOHOMEPHOCTHU, TPUUYUHHO-CJIEACTBEHHBIE CBSI3M U MPOTUBOPEUHS B U3YUAEMBbIX IMpoOIeccax
U SIBJICHUSIX.

ba3oBble mcciienoBaTeJbCKHe JAEHCTBHA: YMEHHUE MCIOJIb30BaTh IOCTABJICHHBIE
BOIIPOCHI B KAUECTBE MHCTPYMEHTA [TO3HAHMUS, a TAKXKE B KAUE€CTBE OCHOBBI 1J1s1 (POpMUPOBaHUS
TUINIOTE3bI 110 MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHHM; MPUOOPETEHHUE OMbITA IO
IUIAHUPOBAHUIO, OpPraHU3allMM UM TPOBEACHUI0 YYEHUYECKUX JKCIIEPUMEHTOB, YMEHUE
HaOMIOAaTh 3a XOJOM IMPOIECCa, CaMOCTOATENbHO MPOTHO3UPOBATh €ro  pe3yJibTar,
dbopmynupoBaTh 0000IIEHUS W BBIBOJABI IO pe3yJibTaTaM MPOBEAEHHOTO  OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTYET O MpojieiaHHoi padote. PaGora ¢ undopmanueii:

yMEHUE BbIOMpATh, AHAJIM3UPOBATH U HMHTEPIPETUPOBATH HHPOPMAIMIO PA3TUUYHBIX
BUJIOB U (DOPM NPE/ICTABIICHUS, MMOIYYAEMYI0 U3 Pa3HbIX MCTOUYHHMKOB (HAYYHO-TIOMYJIIpHAs
JUTEpaTypa XHMHYECKOTO COJEpKaHus, CIpaBOYHbIe TmocoOus, pecypcbl HHTepHeTa),
KPUTHUYECKH OLIEHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE MPUMEHSATH Pa3IMYHbIe METO/IbI U 3aMIPOCHI MTPU TOUCKE U 0TOOpE UHPOPMALIIH U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX JIJISl BBIMOJHEHUS Y4EOHBIX U IO3HABATEIbHBIX
3a/a4  ONpENEeN€HHOTO TuMa, MpuoOpeTeHrue oOombiTa B OOJACTH  UCIOJIB30BaHUS
UH()OPMAITMOHHO-KOMMYHHUKATUBHBIX ~ TE€XHOJIOTHM, OBJAJICHUE KyJIbTYpOHl  aKTUBHOTO
UCIIOJIb30BAHUS PA3JIMYHBIX MMOUCKOBBIX CHCTEM, CAMOCTOSTEIHLHO BBIOMPATh ONTUMAJLHYIO
dopmy mpeacraBieHus UHGOPMAIMK W WIUTIOCTPUPOBATH PEIIaeMble 3aJladyd HECJIOKHBIMU
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CXeMaMH, JauarpaMMamu, ApYruMud ¢opMamu Tpadukd M UX KOMOMHAIMSMHU; YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH B Mpoliecce YUEeOHOW M HMCCIENOBATEIbCKON NEATeTbHOCTH
uH(OpMAIMI0O O BIUSAHUM MPOMBIIIICHHOCTH, CEIbCKOIO XO3SMCTBa W TPAHCIOPTa Ha
COCTOSIHME OKpYyXaromie npupogHoit cpenbl. KoMMyHUKaTHBHbIE YHHBepCAJbHbIE
yueOHbIe JelCTBUsI: YMCHHUS 3a7aBaTh BOIPOCH! (B Xonae auayiiora U (W) TUCKYCCHUH) IO
CYIIECTBY O0OCYyXJaeMOM TeMbl, (HOpMyJIHpPOBaTH CBOM MPEIJIOKEHHUS OTHOCUTEIHHO
BBITIOJIHEHUSI TIPEAJIOKEHHOM 3a/layu; YMEHUS MPEACTABIATH IOJYUYEHHBIE PE3yiIbTaThl
MO3HABATENIbHOW AESATEIbHOCTU B YCTHBIX M MUCBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUIO
pE3yJIbTaTOB  BBIMIOJIHEHUS ~ XMMHUYECKOTO  OAKCIepuMeHTa  (1abopaTOpHOTO  OIbITA,
7abopaTopHON PabOTHl MO MCCIEAOBAHUIO CBOWMCTB BEILIECTB, YUYEOHOTO MPOEKTA); YMEHHS
y4eOHOr0 COTPYJAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOW T[O3HABAaTEIbHON U
UCCJIEI0BATENbCKON NEATEIbHOCTH MPU PEIICHUH BO3HHMKAIOIIMX MPOOJIEM HAa OCHOBE y4ETa
OOIIMX MHTEPECOB M COIJacoOBaHMs MO3UIUNA (0OCYXKIEHUsS, OOMEH MHEHHUSIMHU, «MO3TOBBIC
ITYPMbD», KOOpPJMHALIUS COBMECTHBIX JIEUCTBUH, OIpPEACICHHE KPUTEPUEB I10 OIICHKE
KaueCTBa BBIMOJIHEHHOW pabOTHI U APYTHE).

PeryasiTuBHbIe yHUBepcaJIbHbIe Y4eOHbIE 1eliCTBUA:

YMEHUE CAMOCTOSATEIBHO ONPENEIATh LENH AeSTEIbHOCTH, INIAHUPOBATH, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh U MHpHU HEOOXOAMMOCTU KOPPEKTHUPOBATH CBOIO JESTEIBHOCTb, BHIOMpATH
HauOosiee dS(PQPeKTUBHBIE CHOCOOBI pEIIeHHs Y4YeOHbIX M IO3HaBaTENIbHBIX  3ajad,
CaMOCTOSTENIbHO COCTAaBJISATh WM KOPPEKTUPOBATh MPEIVIOKEHHBIN aaropuT™M JEHCTBHUI MpH
BBITIOJIHGHUM 33/IaHU ¢ y4€TOM TIOJIyYCHHS HOBBIX 3HAHUU 00 H3y4yaeMbIX OOBEKTaX —
BEII[ECTBAX U PEAKIIMAX, OIICHUBATH COOTBETCTBUE MOJYYCHHOTO Pe3yJIbTaTa 3asiBJICHHON 11eJH,
yMEHHUE UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEIjiaracMble B YCJIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIbTATHI

B coctaBe npeaMETHBIX pEe3yJbTAaTOB MO OCBOEHHUIO 00S3aTEIBLHOTO COJEp KaHMUS,
YCTAaHOBJICHHOTO JaHHOW (¢efepaibHOM paboueld MnporpaMMoM, BBIAENSIOT: OCBOEHHBIE
OOy4aroUMMHUCS Hay4yHblE 3HAHUA, YMEHUS M CIOCOOBI ACHCTBUM, crnerupuyeckue s
npeaAMETHOM 00JacTu «XHUMUS», BHIBI JIEATEIBHOCTH MO TOJYYSCHUIO HOBOTO 3HAHUSA, €r0
WHTEPIpETAINK, TPEeoOpa30BaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTYaIUsX.

K koHily o0yueHusi B 8 kiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh Y OOYYAIOIINXCS YMEHUMN:

+  pacKpbIBaThb CMbBICJ OCHOBHBIX XMMHMYECKUX MOHSTHIl: aTOM, MOJIEKYJIa, XUMUYECKUI
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXXHOE BEHIECTBO, CMECh (OAHOPOAHAS U
HEOJHOPO/IHASI), BaJIEHTHOCTh, OTHOCHUTEJIbHAsi aTOMHasi M MOJIEKYJsipHash Macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JOJISI XUMHUYECKOTO
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AJIEeMEHTa B COCIUHEHUHU, MOJISIPHBIA O00BEM, OKCHJ, KHUCIOTa, OCHOBAHHE, COJIb,
AJIEKTPOOTPULATEIILHOCTD, CTEIIEHb OKHCJIEHUS, XUMHYECKas peakuus,
KJIacCU(PUKALUS PEAKIUNA: peaKluu COCAMHEHUS, PEaKIMHU PA3JI0KEHUs, PEaKIUu
3aMeIIeHUs], peakliui 0OMeHa, PK30- U SHJOTEPMHUUECKUE PEAKIINH, TEMI0BOU 3 (deKT
peakiy, SIPO aToMa, MIEKTPOHHBIN CIOW aToMa, aTOMHasi OpOuTab, paguyc aroMa,
XMMHYECKasl CBA3b, MOJSIPHASA U HEIOJSAPHAS KOBAJCHTHAs CBSA3b, NOHHAS CBA3b, UOH,
KaTHUOH, aHUOH, PaCTBOP, MaccoBas JOJIs BEIIECTBA

(MponeHTHAs! KOHILIEHTPAllKs) B PaCTBOPE;

WUIFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMUYECKHUX INOHATHM W INPUMEHATH ITU
MOHATHS IPU OMUCAHWUH BEUIECTB U UX MPEBPAILICHHUII;

UCIIOJIb30BaTh XHMMHYECKYI0 CUMBOJMKY [Jis COCTaBJ€HHS (OpMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLINN;

ONpENEATh BAJICHTHOCTb aTOMOB 3JIEMEHTOB B OWHAPHBIX COEIWHEHUSIX, CTEIECHb
OKHUCJIEHUSl JJIEMEHTOB B OWHApHBIX COEIWHEHHUSX, MNPHUHAIIEKHOCTh BEIIECTB K
ONpeNeI€HHOMY KJIACCy COEOUHEHUA 1o QopMyiaM, BHJI XUMHUYECKON CBS3H
(KoBaJIeHTHasl U MOHHAs) B HEOPIraHUYECKUX COCTUHEHUSX;

packpsiBath cMbICH Ilepunoguueckoro 3akoHa JI. . MeHnneneeBa: 1eMOHCTPUPOBATH
NOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTHM CBOWCTB XMMHUYECKUX JJIEMEHTOB OT HX
nojokeHuss B llepuomuueckor cucreme, 3aKOHOB COXPAHEHUs MAacChl BEILIECTB,
ITOCTOSIHCTBA COCTaBa, aTOMHO-- MOJIEKYJIIPHOTO YUE€HUS, 3aKOHAa ABOTaIpO;
OMHUCHIBaTh M XapakTepu3oBaTh TaOauuHyro Qopmy Ileproguyeckoit cucTeMbl
XUMHUYECKUX JJIEMEHTOB: pa3jinyaTh MOHSTHUSl «TJaBHasg noArpynna (A-rpynmna)» u
«mobounast noarpynmna (b-rpynna)», maible U OOJbIIME NEPUOIBI, COOTHOCHUTH
0003HaueHus1, KOTOpble UMEIOTCs B Tabnuie «llepuonnueckas cucreMa XUMHYECKUX
aneMeHToB JI. 1. MeHneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSA aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsn sapa, oOIlee YKCIO 3JIEKTPOHOB H
pacrpeieNIEHUe UX IO AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIUPOBATH XUMUUYECKHUE JIEMEHThI, HEOPTaHUUECKHUE BEIIECTBA, XUMUUECKHUE
peakuuu (10 YHUCIy M COCTaBY Y4YacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY
dhdekry);

XapaKTepU30BaTh (OMUCHIBATh) OOLIME XMUMHUYECKHE CBOWCTBA BEIIECTB Pa3IUUYHBIX
KJIACCOB, MOATBEPXKJAasi OMNUCAHUE TMPUMEPAMU  MOJEKYJISPHBIX  YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4yE€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH ITPOTEKAHUS XUMUYECKUX NPEBPALIEHUN B PA3JIMYHBIX YCIOBUSAX;
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BBIYHUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JI0JII0 XMMHUYECKOTO 3JIEMEHTA 10 (hopMyJie COeTMHEHNs, MAaCCOBYIO JIOJII0 BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOMN peaKIny;

IPUMEHSATH OCHOBHBIC OIEpAIlMU MBICIIUTEILHON ACATEIHPHOCTH — aHalU3 M CHUHTE3,
CpaBHEHHE, 0000IIeHne, CUCTEMATU3AIINIO, KIacCU(UKAIUIO, BBISBICHUE MPUYUHHO-
-CJICJICTBEHHBIX CBSI3€M — Il M3y4YEHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIIui,
€CTECTBEHHO-HAyYHbIE  METOAbl  MO3HaHUS  —  HaONIOJeHHe,  HU3MEpEHHUE,
MOJICIUPOBAHNE, IKCIIEPUMEHT (PEaJIbHbIN U MBICIICHHBIN );

ClIeIoBaTh TIpaBWJIaM TOJIb30BAaHUS XHUMHYECKOM TMOCYJIOH U J1abopaTOpHBIM
o0opyI0BaHMEM, a TaKXKe NpaBujiaM OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMHU IO BBIMOJIHEHUIO JTa00OPATOPHBIX XUMUYECKUX OIBITOB MO MOJYUYECHUIO
1 coOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KHUCIOPOJa), MPHUTOTOBICHHUIO
PACTBOPOB C ONPEAECIEHHON MACCOBOM JI0JIENM pACTBOPEHHOTO BEIIECTBA, IIJIAHUPOBATH
U TIPOBOJIUTH XUMUYECKHUE DKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TOMOIIBIO UHIUKATOPOB (JIakMyc, peHoIpTaienH, METUIIOPaHK U APYTHE).

K koHity oO0yuenus B 9 kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJIKHBI

oTpaxaTh C(OOPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUMN:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKUX MOHSTHI: XMMUYECKUW 3JIEMEHT, aToM,
MOJIEKYJIA, MOH, KATHOH, aHUOH, MPOCTOE BEILIECTBO, CIIOAKHOE BEIIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XMMHUYECKas pPEaKUUs, XUMUYECKas
CBA3b, TEIJIOBOM 3 (HEKT peakiuu, MOJb, MOJISPHBIA 00BEM, PacTBOP, IEKTPOJIUTHI,
HEAJICKTPOJUTHI, JJIEKTPOJIUTHYECKAs JAUCCOLMALMS, PEaKkluu HWOHHOr0 OOMEHa,
KaTanu3aTop, XUMHUYECKOE paBHOBecHE, OOpaTHUMble M HEOOpaTHMbIE pEaKIHH,
OKHCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ pPEAKLMM,  OKHCIHUTENIb,  BOCCTAHOBUTEID,
OKHCJIEHUE M BOCCTAaHOBJIEHHE, aJUIOTPOINHUs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(KkoBaJieHTHasi, HOHHAsA, METAUIMYEeCKas), KpPUCTANIMYecKas peueTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XHMHWYECKOW PEaKIUH, IMPEIEIbHO JOIyCTUMas
koHueHTpanus [1JIK BemecTna;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKHX MOHSITHUH M MPUMEHATH 3TH
MOHSITHUS MTPU OMKMCAHUY BEIIECTB U UX MPEBPAICHUM;

UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJHMKY JJisi COCTaBieHHS (OpMyJ BEIICCTB H
YPAaBHEHUM XUMUYECKUX PEAKLINM;

ONpPEACNISITh BAJICHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHUX JJIEMEHTOB B
COCAMHEHUSIX Pa3JIMYHOrO COCTaBa, MPUHAMICKHOCTh BELIECTB K OMPEACIEHHOMY
KJIacCy coeluMHeHud mo (opmysam, BUI XUMHYECKOW CBs3M (KOBaJIeHTHasl, MOHHas,
METaJUIMYecKasi) B HEOPraHWYECKUX COEIMHEHMSX, 3apsi] HOHAa [0 XMMHYECKOM
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dopmyie, xapakTep cpeAbl B BOJHBIX PacTBOpPax HEOPraHUYECKUX COCTUHEHUU, THII
KPUCTAJUTMYECKOUN pEeETKY KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici [lepuoanueckoro 3akona J{. 1. MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHUE: OMHUCHIBATh U XapaKTepu3oBaTh Tabmuunyto Gopmy [leproguueckoii
CUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3lnyaTh MOHATUS «rJaBHas moarpynma (A-
rpymnmna)» u «mnobouynas mnoarpynna (b-rpymma)», Manpie U OoJblliM€ TEPUOJBI,
COOTHOCUTh O00O3HA4YeHHs, KOTOpPbIE HMEIOTCS B MEPUOJUYECKON Tabmuie, ¢
YUCJIOBBIMU XapPAKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apAn siapa, 0011Iee YUCIO AIEKTPOHOB U PACTIPEICTICHUE UX 0 JICKTPOHHBIM CIIOSIM),
OOBACHATH OOIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB DJIEMEHTOB M UX
COCIMHEHHI B Mpe/esiax MaJblX MEPHUOJOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHHUS
UX aTOMOB;

KJIACCU(PUITUPOBATH XUMUUYECKHUE JIEMEHTHI, HEOPTraHMYECKUE BEIIECTBA, XUMUYECKUE
peakuuu (IO YHCIy U COCTaBY Y4YaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY
b dexTy, Mo U3BMEHEHHUIO CTENeHEH OKUCIEHNS XUMUYECKHUX DJIEMEHTOB);
XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME M CHeHU(PUISCKUEe XUMUYECKHE CBOWMCTBA
MPOCTHIX U CJIOKHBIX BELIECTB, MOATBEPK/1asi OMMCAHUE TTPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUIA;

COCTaBIISITh YPABHEHUSA DJICKTPOJUTAYECKON NUCCOIUAIIMNA KUCIIOT, IIEJIOYEH U COJIEH,
MOJIHBIE M COKpAIIEHHBIC YPaBHEHHUS PEaklUuii MOHHOTO OOMEHa, YpPaBHEHUS peaKIlui,
MOATBEP)KIAIONINX CYIICCTBOBAHWE TE€HETUUYECKOW CBS3M MEXKIY BEIECTBAMHU
Pa3IMYHBIX KJIACCOB;

PacCKphIBaTh CYIIHOCTh OKUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX DPEAKIUA TOCPEICTBOM
COCTaBJICHHS DJICKTPOHHOTO OalaHCca dTUX PEAKIUN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX MTPEBPAILICHHUI B pa3IMUHbIX YCIOBUSIX;

BBIYHUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JI0JII0 XUMHUYECKOTO 3JIEMEHTA 10 (hopMyJie COeTMHEHNs, MAaCCOBYIO JIOJIF0 BEUIECTBA B
pacTBope, MPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOMN peaKIuy;

coONo/laTh MpaBUjia TOJIb30BAHUS XUMUYECKOM TMOCYJI0OM M J1abOpaTOpHBIM
o0opyl0OBaHHEM, a TaKXe MpaBuUiia OOpalllEHUsS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMHU IO BBINOJIHEHUIO J1a0OPATOPHBIX XUMUYECKUX OIBITOB O MOJYyYECHUIO
1 COOMpPaHUIO

ra3000pa3HbIX BEHIECTB (aMMHUaKa U YIJIEKUCIIOro rasa);

IPOBOJIMTH PEAKIIUU, MOATBEPHKAAIOIINE KAUeCTBEHHbBIN COCTAB Pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IMyTEM XJIOPHI-, OpOMHUI-, MOAUI-, KapboHaT-, docdar-,
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CWJIMKAT-, CyJb(aT-, TUAPOKCUI-UOHBI, KATUOHBI AMMOHHMS W HWOHBI H3YyUYECHHBIX
METaJUIOB, IPUCYTCTBYIONIME B BOAHBIX PaCTBOPAX HEOPTAaHUYECKUX BEIIECTB;
NPUMEHATh OCHOBHBIE OINEpAaIMi MBICIUTEILHON NEATEIbHOCTH — aHAU3 U CUHTE3,
CpaBHEHHE, OOOOIIEHNE, CUCTEMATH3aIMIO, BBIABICHUE NPUYUHHO-CIEACTBEHHBIX
CBsI3€M — Il M3YYEHHUsS] CBOWCTB BEIECTB M XMMUYECKUX PEaKUUW, eCTECTBEHHO-
Hay4YHblE METOAbl TMO3HAHUSA — HAONIOJIEHHe, U3MEpPEeHHUe, MOJCIUPOBAHUE,
AKCTIEPUMEHT (pEaIbHBIM U MBICICHHBIN).
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TEMATHUYECKOE

INJIAHUPOBAHME 8 KJIACC
Ne HaumenoBanue pasjaenoB u | KoaudyecTtBo yacos JeKkTpoHHbIE (HU(POBHIE)
n/n TeM MPOrpaMMbl Beero KouTpoabHbIe IpakTHYecKue o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XuMusi — BaxkHast 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 5 Bu6muorexa [JOK
' NPAKTUYECKOU NIeATENbHOCTH https://m.edso0.ru/7f41837c
YyesoBeKa
BemecTBa u xumuyeckue bubnuorexa [JOK
12 peakuuu 15 1 https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB
Bo3nyx. Kucnopon. Ilonstue bubnuotexa [JOK
2.1 00 okcuaax 6 https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucimorax bu6mmoreka [JOK
2.2 A COJISIX 8 1 https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubnuorexa [JOK
2.3 OCHOBAaHHUSIX 5 1 1 https://m.edsoo.ru/7f41837c
OcHoBHbBIE KJIacChI bubmuorexa [JOK
2.4 HEOPraHUYECKUX COCAUHEHUI 1 1 1 https://m.edso00.ru/7f41837c
Hroro mo pazaeny 30
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Pasznea 3. [lepuoauyeckuii 3axon u [lepuoauveckas cucrema xumuueckux jeMenToB /. U. MenaesieeBa. CTpoeHue aToMOB.

XumMuueckasi cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDBIE peaKknuu

[Tepuoanueckuii 3aKOH u
31 [Tepunoanueckas cucreMa 7
' XUMHYecKux sjaementoB . .

Menene-eBa. CTpOCHI/Ie aTomMa

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

XUMHYECKasl CBS3b.

3.2 OKHUCIIUTETBHO- 8 1

BOCCTAHOBUTCIIbHBIC PCAKIINN

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

N 5 bu6nmoreka [IOK
TOrO 1O pa3aeity https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
PesepBHOE Bpems 3

https://m.edsoo0.ru/7f41837¢c

OBILEE KOJIMYECTBO YACOB 10
TTPOTPAMME 68 4
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9 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
y HaumeHoBaHMe pa3ae/ioB H TeM R o (uudposrbie)
Ne n/m HporpaMMbi OHTPOJILHbIE PAKTHYECKHE | oGnazopaTebHbIE
Bcero padoThI padoThI pecypebl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIIuu
[ToBTOpEeHMEe U yruyOiaeHne 3HaHUI OCHOBHBIX bubnnorexa [HOK
11 paszenoB Kypca 8 kiacca 5 1 https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [JOK
' peakuuii https://m.edso0.ru/7f41a636
DNEeKTPOIUTHYECKAs JIACCOITUAITHS. bubnmnorexa [JOK
1.3 XUMHUYECKUE PEAKIIUU B PACTBOPAX 8 1 1 https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
Oobmas XapaKTEPUCTHKA XAMHUYECKUX bubnuorexa [JOK
2.1 anemeHToB VIIA-rpynmnsl. ["anorenst 4 1 https://m.edsoo.ru/7f41a636
OOmiasi XapakTepUCTHKa XHWMHUYECKUX
29 neMeHTOB VIA-rpynnel. Cepa u eé 6 bubamorexa [IOK
COCTMHCHHS https://m.edso00.ru/7f41a636
Oomas XapaKTepUCTHKA  XMMHUYECKUX
23 >ieMeHToB VA-rpynmbl. A30T, pocdop u ux 7 1 brbmorexa LIOK
COCMHEHNUS https://m.edso0.ru/7f41a636
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OOmiasi XapakTepUCTUKA XHUMHUYECKHUX

2.4 temeHToB IVA-rpynnel. Yrnepon u 8 bubmuorexa LIOK
KPEMHHI1 M HX COEMHEHHS https://m.edso0.ru/7f41a636
Wroro no pazueny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
31 5 . 4 bu6mmoreka [IOK
' Obmwe cBoiCTE METAILIOR https://m.edso00.ru/7f41a636
32 . 16 bubmuorexa [JOK
. Baxneiiime MeTamibl 1 UX COCTUHCHHS https://m.edsoo.ru/7f41a636
Htoro no paznemny 20
Pa3nen 4. Xumus u okpy:kaomasi cpeaa
41 B 3 bu6mmoreka [IOK
. €IIeCTBa U MaTepUaIbl B )KH3HU YeIOBEKa https://m.eds00.ru/7f41a636
Hroro 1o pasneny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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