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Pabouas nporpamma yudeOHOro mnpeamera «XUMHUS» COCTaBJI€HAa Ha OCHOBAaHUU
newctByromero @I'OC OO0, denepansHoit paboueit mporpaMMbl y4eOHOTO MpeaMeTa
«Xumus» ¢ yuérom Paboueit nmporpammsl Bocnutanuss MAOY COII Nell u sBnsiercs
npunoxennem k OOII OO0 MAOY COLI Nel.

COIAEPKAHUE OBYUEHUSA

8 KVIACC

IlepBoHayanbHbIE XMMHUYECKHE MOHATHSA

[Ipeamer xumuu. Poiap XMMHUM B )KU3HM YeJIOBEKa. XMMHS B CUCTEME HayK. Tena u
BelecTtBa. Ou3nyeckue CBOMCTBA BELIECTB. ATperaTHoe COCTOsiHME BemecTB. [loHsaTHE
0 MeToAax Mo3HaHus B XuMuu. Yucteie BemectBa U cMmecH. CrocoObl paszzeneHus
cMecei.

ATOMBI U MOJIEKYJIBl. XUMHUYECKHE 3JIEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocThle U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH
NOCTOSHCTBAa cocTaBa BemlecTB. (OTHOcUTeNnbHas aroMHas Macca. OTHOCHUTENIbHAs
MOJIEKYJIsIpHast Macca. MaccoBasi 10Ji1 XUMHYECKOr 0 AJIEMEHTA B COCIMHEHUH.

KomnuecTBo BemectBa. Moabs. MonsipHas macca. B3auMocBs3b KOJTMYECTBA, MACCHI
U 4YHclIa CTPYKTYpHBIX €IUHMII BeliecTBa. Pacuérel mo ¢opmynaM XHUMHYECKUX
COeIMHEHUM.

Pu3nyecKre U XMUMHUYECKHE SIBJICHHSI. XMMUYECKasl peakusl U €€ IpU3HAKU. 3aKOH
COXpaHEHMsI MaccChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Knaccuduxaius XuMU4ecKux
peaxuuil (CoeMHEHNs, pa3okKEHUs, 3aMEIleHNs], 0OOMEHA).

Xumuyeckuii 5Kcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYIOH, MpaBujaMu paboThl B JabopaTtopuu u
npuéMamMu oOpaleHus ¢ JabopaTOpHBIM OOOPYJOBaHHMEM, H3yYCHHE W OIUCAHHE
(bU3UYECKUX CBOMCTB 00pA3I[0OB HEOPTAHMYECKUX BEIIECTB, HAOJIO/ICHHE (HU3UISCKUX
(Tu1aBneHue BOCKA, TasiHUE JIbJla, pACTUPAHUE caxapa B CTYIKe, KUIIEHUE U KOHJICHCAI[Us
BOAbI) W XHUMHUYECKHX (TOpEHHE CBEUYM, MPOKAIUBAHUE MEJAHOM MPOBOJIOKH,
B3aUMOJICHCTBUE MeJa C KHUCIOTOW) SIBIICHWH, HAONIOACHUE M ONMHMCAHHWE TMPU3HAKOB
MPOTEKAHUS XMMHUYECKHX pPEaKUui (pas3jioKeHUE caxapa, B3auMOACHUCTBUE CEpPHOU
KHUCIIOTBI C XJIOpUIOM Oapus, pasnoxkenue ruapokcuna menu (II) mpu HarpeBanuw,
B3auMoOJieicTBHE Kemne3a ¢ pacTBopoM conu meau (II), uzyyenue cnocoOoB paznieneHus
cmeceil (c TIOMOIIBI0 MarHuTa, (UIBTpOBaHWE, BHIAPUBAHWE, JIUCTHIUISIIHS,
xpomatorpadusi), TpOBEICHNE OYNCTKH IMOBAPEHHOW COJIM, HAOIIOJCHUE W OMHCAHUE
pEe3yJIbTATOB MPOBEJICHUS OIbITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAaccChl,
co37laHrEe MOJIeel MOJIEKY (IIapOCTEPAKHEBBIX).

BaxxHeiilne npeacTaBuTe M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmeck razos. CoctaB Bo3ayxa. KHCiIopoa — 3j1eMEHT 1 IpOCTOE BEWIECTBO.
Haxoxnenue kuciopoja B mpupoze, (puznyeckue u XMMUUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunpl. Ilpumenenue kucinopona. CrnocoObl MOJy4EHHUS KHUCIOpOAA
B JlabopaTopud W NOPOMbIIIIEHHOCTH. KpyroBopor kucimopoga B mpupoge. O30H —
aJUI0TpOIIHast MoAU(UKAIUs KUCTOpOoa.



TemmoBoil 3(pPexkT XUMUYECKON peakinu, TEPMOXUMHYECKHE YpaBHEHHS, IK30-
U DHIOTEPMHUYECKHE peakUuuu. TOIIMBO: Yrojib M METaH. 3arps3HEHUE BO31yXa,
YCHJIEHHE MTAaPHUKOBOr0 3P (eKTa, pa3pylieHHe 030HOBOTO CJIOSI.

Bomopon — snemMeHT M mpocTtoe BemecTBO. HaxokaeHue Bomopona B IPHUPOIE,
(¢u3nyuecKre U XMMHUYECKUE CBOMCTBA, IPUMEHEHUE, CIIOCOObl nojyyeHus. Kuciorsl u
COJIN.

MoutsipHbiii 00bEM Ta30B. PacuéThl 0 XUMHUYECKUM YPaBHEHUSM.

dusuyeckue cBoMcTBa BoAbl. Bona kak pactBopureins. PactBopsl. Hackiennsie u
HEHACBIILEHHBIE pAacTBOPBL. PacTBOpUMOCTH BeliecTB B Boge. MaccoBast 10 BelllecTBa
B pacTBOpe. XHUMHUYECKHE CBOMCTBAa BOAbl. OcHOBaHMs. Poiib pacTBOpOB B mpHUpOJE U
B KU3HM 4esioBeKa. KpyroBopoT BOAbl B NpPHUPOAE. 3arps3HEHUE NMPUPOIHBIX BOJ.
OxpaHa ¥ OYNCTKA IPUPOJIHBIX BOI.

Knaccuduxanuss Heopranmyeckux coeauHeHuil. Oxcuapl.  Krnaccudukanms
OKCHJIOB: coJieoOpasyrolue (OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIE) u
HecoseoOpasytonine. Homenkinatypa okcuaoB. Puznueckue U XMMUYECKHUE CBOWCTBA
okcuaoB. [lonyueHne okcHIoB.

OcnoBanus. Knaccudukanus ocHOBaHMi: MIENOUYM U HEPACTBOPUMbBIE OCHOBAHHUSI.
Homenknarypa ocHoBanuii. @U3MUYECKME W XUMHUYECKHE CBOMCTBA OCHOBAaHUMU.
[TomyyeHne oCHOBaHUU.

Kucnotel. Knaccudukanusa kucnor. Homenkmartypa xucior. Pusuueckue Wu
XUMHUUYECKHE CBOMCTBA KUCIOT. Pan akruBHOocTM MetasuioB H.H. bekerosa. Ilonyuenue
KHCJIOT.

Comu. Homenknarypa comeid. Pu3nueckMe M XUMHUYECKHE CBOMCTBA COJICH.
[Tomyuyenue come.

I'eneTnueckas CBsI3b MEXKy KJIaCCaMHU HEOPraHUYECKUX COCTUHECHUM.

Xumuveckuil SKCnepumenm.:

Ka4eCTBEHHOE OIpEACICHUE COACPKaHUS KHUCJIOpoAa B BO3AYyXE, IMOJy4EHHUE,
coOupaHue, pacro3HaBaHWEC W HM3yYeHHE CBOWCTB  KHUCIOpOHa, HAOJIOJEHUE
B3aMMO/JICHCTBUS BEIIECTB C KUCJIOPOJOM M YCJIOBHS BO3HHMKHOBEHMS W TPEKpAIICHUS
ropeHus (To)kapa), O3HAKOMJIEHHE C OOpasllaMH OKCHIOB M OIHMCAaHHWE HX CBOMCTB,
MOJTy9CHHUE, COOMpaHWe, paclO3HABaHWE M H3yYEHHE CBOMCTB BOJOpOJa (TOPEHHE),
B3auUMojehucTBME Bojgopoaa ¢ okcuaoM Meau  (II)  (BO3MOXKHO HCIOJIB30BAaHUE
BHJICOMAaTEPHAIIOB), HAOIIOICHHE 00Pa3IOB BEIIESCTB KOJTMIESCTBOM 1 MOJIb, HCCIICOBAHHE
OCOOCHHOCTEH PaCcTBOPEHHMsI BEIIECTB C PAa3IMYHONM PACTBOPUMOCTBIO, IPHUTOTOBIICHHE
pPacTBOPOB C ONPEAECIEHHON MaCCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, B3AUMOICHCTBUE
BOJIBI C MeTaulaMM  (HaTpueM W KalblueM) (BO3MOXHO  HCIOJb30BaHHUE
BHJICOMATEPHAJIOB), HCCIEAOBaHHE OOpa3I0B HEOPraHWYECKUX BEIIECTB Pa3IMYHbBIX
KJIaCCOB, HaOJTIO/ICHNE N3MEHEHUS OKPACKH MHANKATOPOB B PACTBOPAX KUCIIOT U MIEI0UCH,
n3ydeHue B3aumoneincteus okcuaa meau (II) ¢ pacTBopom CepHON KHCIOTHI, KHCIOT
C METaUIaMH, PEAKUUi HEUTpPAIM3alnH, IOJIYy4EHUE HEpPAaCTBOPUMBIX OCHOBAaHHM,
BBITECHEHUE OJHOI0 METajula JPYrUM M3 PacTBOPA COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX
3aJ1a4 1Mo TeMe «BakHenme KiacChl HEOPraHUYEeCKUX COSTMHEHU .

IMepuonnyecknii 3axkoH u Ilepmogmuyeckass cucremMa XUMHYECKHX 3JJIEMEHTOB
.. MenneneeBa. CtpoeHue aToMoB. XUMHYeCKasi CBsI3b. OKHCIAUTEIbHO-
BOCCTAHOBMTE/IbHbIC PeAKIIUN



[lepBble MOMBITKM KJIaCCU(PUKALMU XUMHUYECKUX 3JeMeHTOB. [loHsATHE O rpynmax
CXOJ/IHBIX 3JIEMEHTOB (LIEJIOYHbIE U IET0YHO3EMEbHbIE METAIUIbI, FAJOr€Hbl, UHEPTHBIE
ra3pl). DJIEMEHThI, KOTOpbIE 00pa3yloT aMPOTEpHbIE OKCUJIBI U TUIPOKCHUIBI.

Ileppuonnueckuii  3akoH. Ilepuonuueckass cucTEMa XUMUYECKUX DJIEMEHTOB
JH.. MenneneeBa. KopoTkoneprogHas u JuuHHONEeproaHas (opmsl [lepruoguyeckoit
cucTteMbl xuMuueckux 3semeHToB J[.J1. Menneneesa. [lepuons! u rpynmsl. uzndeckui
CMBICJI IOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sAnep. M3orombl. Onexktponbsl. CTpoeHHE
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUYECKHX 3JieMeHTOB llepuoanueckoii
cucrembl .M. MenneneeBa. XapakTepucTUKa XUMHUYECKOIO JJIEMEHTA IO €ro
nosnoxeHuro B [lepuonnueckoii cucreme 1.11. Meneneena.

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpynnaM U MNepUoiaM.

3nauenue llepumonnueckoro 3akoHa u Ilepuogmyeckoll CHCTEMBI XUMHUYECKHX
AJIEMEHTOB ISl Pa3BUTHs HayKU U nIpakTuku. /(.M. MenneneeB — yu4€HbIN U TpayKIaHUH.

Xumuueckass  cBsi3b. KoBaneHTHass  (mojsipHass W HEMOJApHAsi)  CBA3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX 2JIEMEHTOB. VIOHHAsI CBA3b.

Crenenp okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

IIponieccel OKHCIEHUS U BOCCTAHOBIEHUA. OKUCINATEIN U BOCCTAHOBUTEIIH.

Xumuueckuii dKcnepumenm:

N3Y4YCHHUC 06pa311013 BCIICCTB MCTAJIJZIOB MW HCMCTAJIJIOB, BSaHMOHGﬁCTBHG
I'MApOKCHUaa IMIHWHKa C paCTBOpaMMu KHCJIOT H HlCJIO‘IGfI, IMPOBCACHUC OIIBITOB,
WINIIOCTPHUPYIOIIUX TIPUMCPBI OKHCIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ (FOpGHI/Ie,
PCAKIH PA3JIOKCHUA, COGI[I/IHGHI/I}I).

Meoicnpeomemnvie ces3u

Peanmzanmst MeXnpeaIMETHBIX CBsI3€H MpU HM3y4EeHUHM XUMHUU B 8 Kiacce
OCYIIECTBIICTCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTEeCTBEHHOHAYUHBIX MOHITHHA, TaK
U TIOHSITHH, SIBJISIOIIAXCS CHUCTEMHBIMH IS OTHEJIBHBIX TIPEIMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHOHAYYHbIE TIOHITHS: HAYIHBIA (PaKT, TUIOTE3a, TEOpHs, 3aKOH,
aHanmM3, CHUHTE3, KiIaccuuKaus, MNEePUOANIHOCTh, HAOMIOACHUE, OJKCIEPUMEHT,
MOJICJIMPOBAHKE, U3MEPEHHUE, MO/IENb, SIBIICHUE.

®dusrka: Marepusi, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKJIHJ, WU30TOIIbI,
PaAMOaKTUBHOCTh, MOJICKYJA, DJEKTPUYECKUN 3apsifl, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHHE BEIECTBA, a3, (U3MUYECKHE BEIWYWHBI, CIUHUIIBI U3MEPCHHS,
KOCMOC, IIaHeThl, 3BE3/161, CoHILE.

buonorus: dotocunres, apixanue, Ouocdepa.

I'eorpadms: atmocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOMBI, MOJIC3HBIC
HCKOTIaeMbI€, TOTUTHBO, BOJHBIC PECYPCHI.

9 KIIACC

BemecTBo 1 XUuMHYeCKas peakuus

[lepuoanueckuii 3akoH. Ilepuonuueckass cucTeMa XUMHUYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CtpoeHrne aroMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWMCTB
XAMHUUYECKUX DJIEMEHTOB MHEPBBIX TPEX IIEPUOIOB, KaJIusl, KaJbIHUI U WX COECIUHEHUN



B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoi cucteme U CTPOEHUEM HX
aTOMOB.

CtpoeHune BeniecTa: BUAbl XUMUYECKOU CBSI3U. THUIIBI KPUCTAINTMUECKUX PEUIETOK,
3aBUCMMOCTb CBOMCTB BEILIECTBA OT THUNA KPUCTAJJIMYECKOM PEMIETKH W BHIA
XUMHUYECKOM CBS3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. XHMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCaM HEOPTaHUYECKUX COCIUHECHUN,
TEHETHYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanus  XUMHUYECKMX  pEaKUUMid MO  pa3iUyHbBIM  IPU3HAKAM
(MO YMCIIy W COCTaBy y4YacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIUIOBOMY 3(DdeKTy,
0 HM3MEHEHUIO CTENEeHEH OKUCICHUS XUMHYECKHX OJJIEMEHTOB, IO OOpaTHUMOCTH,
[0 YY4aCTHIO KaTaau3aTopa). JK30- U SHIOTEPMUUECKHE PEAKIUU, TEPMOXHUMHUUECKUE
YpaBHEHUS.

[lonsitTue o0 ckopocth XxuMuueckodl peakuuu. llonarue o0 oOpaTUMBIX U
HEOOpaTUMBIX XHUMHUUYECKUX peakiusX. [IoHSTHE O TOMOTE€HHBIX U TETEPOTCHHBIX
peakuusix. Ilonstue o karanmmze. [loHATHE O  XMMHMYECKOM  PaBHOBECHH.
@DaKTOphl, BIUSIONIME HA CKOPOCTh XMMHUUYECKOW PEAKIMU U TOJOKEHUE XUMHYECKOTO
paBHOBECHSI.

OXHUCIUTEIbHO-BOCCTAHOBUTEILHEIC peaxkuuu, AJIEKTPOHHBIN Oaanc
OKUCJIUTEJIbHO-BOCCTAHOBUTEIHLHON peakinu. CocTaBieHUE YPaBHEHUUM OKHCIUTEIHLHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUMA ¢ UCTIOIb30BAHUEM METO/Ia DJIEKTPOHHOTO OajlaHca.

Teopusi SJIEKTPOIMTUUYECKON TUCCOLMALMHU. IJIEKTPOJIUTHI M HEAICKTPOJIHUTHI.
Katnonel, aHmoHbl. MexaHW3M AUCCOLMALMM BEIIECTB C PA3JIMYHBIMUA BHJIAMH
xumudeckon cBsi3u. CreneHs auccormanuu. CUIIbHBIE U CIa0bIe SJIEKTPOJIUTHI.

Peakiiun wmoHHOTO OOMEHa. YCJIOBHS TPOTEKAHWUS PEAKIUA HMOHHOTO OOMEHa,
MOJIHBIE U COKpPAUIEHHBIE HOHHBIE YpaBHEHHUs peakiuii. CBOWCTBA KUCIOT, OCHOBAaHUW U
coJieil B CBETE MPEJCTABJICHUN 00 AJIEKTPOIMTHYCCKON Aucconuanuu. KadecTBeHHbIE
peakiuu Ha HOHBI. [IoHATHE O TUIIPOIN3E COJIEH.

Xumuueckuii s5xcnepumenm:

O3HAKOMJIEHHE C MOJCIISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIIECTB — METAJUIOB U HeMeTauIoB (Tpadura M anmasa), CI0KHBIX BEIIECTB (XJIOpHIa
HaTpus), UCCIIEAO0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKON pEeaKIuu OT BO3JCUCTBUS
pasIuYHBIX (PAKTOPOB, MCCIICAOBAHUE JJICKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB,
MpoIecca JUCCONUAIMA KUCIIOT, MEJIOYe U Ccoje (BO3MOXKHO HCIOJIb30BAHUE BHEO
MaTEpUAJIOB), MPOBEJICHUE OIBITOB, WILTFOCTPUPYIOMIUX MPU3HAKU MPOTCKAHUS PEAKIINI
HOHHOTO 0OMeHa (0Opa3oBaHWEe OCajKa, BBIJCICHUE ra3a, 00pa30BaHKUE BOJIBI), ONBITOB,
WUTIOCTPUPYIOITUX TPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (ropeHue,
peaKkIuM  Pa3JIOKEHUs, COCIAMHEHUs), pPACIIO3HABAaHHWE HEOPTaHMYECKUX BEIIECTB
C MOMONIBI0 KAYECTBEHHBIX PEAKIIUI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

Hemerasnibl 4 MX cOeTUHEHUS

OO6uras xapakTepucThKa ragoreHoB. OCOOEHHOCTH CTPOEHUSI AaTOMOB, XapaKTEpPHBIE
creneHu okucliieHusi. CtpoeHue u (U3NYECKUE CBOMCTBA MPOCTHIX BELIECTB — rajJOreHOB.
XUMHUYECKHE CBOWCTBA HA IMpPUMEPE XJIopa (B3aMMOACHCTBHE C METaJUIaMHU,
HEMETaJUIaMU, HIeJI0o4aMu). XJjaopoBoaopoa. CoysiHasg KUCIO0Ta, XUMUYECKHE CBOWMCTBA,
MOJy4YCHUE, MpUMEHEeHuE. J[elCTBUE XJI0pa U XJIOPOBOJOPOJa HA OPraHU3M YEJIOBEKA.



Baxuenme Xnopuapl 1 X HAXOXKIEHUE B IPUPOJE.

O6m1as xapaktepuctuka 3eMeHToB VIA-rpynmnbel. OcOOEHHOCTU CTPOSHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3HMYECKHE CBOMCTBA MPOCTHIX
BEILIECTB — KHCJIOPOJIa U Cepbl. AJUIOTPOMHBIE MOAU(PUKAIMU KHUCIOPOJAa U CEPBHI.
Xumuueckue cBoiicTBa cepbl. CepoBOOpOA, CTpoeHHE, (PU3HUECKHE U XUMUYECKHUE
cBoricTBa. OKCHABI CEPbl KaK MPEICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KHCIOTa,
dbu3uYecKkrue W XUMHYECKHUE CBOMCTBA (0OIME KaK TMPEICTaBUTENS Kjiacca KHUCJIOT U
cnenuduyeckue). XMMUYECKHUE PEaKInu, JeKaIlle B OCHOBE MPOMBIIIIEHHOTO ClIoco0a
MOJy4EeHUs1 CepHOM KUCIOTHL. [IpuMenenue cepHoil KUCIOTh. CoJin CEpHOM KHUCIOTHI,
KaueCTBeHHass peakiuss Ha cyiabdar-uoH. HaxoxkaeHue cepsl U €€ COCIUHCHHI
B Opupoje. XUMHUYECKOE 3arpsA3HCHHUE OKPYXKAIOUIEH Cpebl COCAMHECHUSIMH CEpBI
(KUCIIOTHBIE JTOXK/IH, 3arpsi3HEHNE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeoTBpaIeHuUS.

O6m1as xapakTepucTuka 3jieMeHTOB VA-rpytibl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIC CTETICHU OKUCIEHUs. A30T, paclpoCTpaHeHUE B pUpPoje, HGU3NYECKUe U
XUMUYECKHe cBoMcTBa. KpyroBopoT azora B mpupojae. AMMHUAaK, ero (Qpusnueckue u
XUMUYECKHE CBOMCTBA, MojiyueHWe U npumeHeHue. Conu aMMoHUS, UX (pu3nueckKue
U XUMUYECKHE CBOWMCTBA, MpuMeHeHHne. KauecTBeHHas peakius Ha HWOHBI aMMOHUS.
A3oTHasi KuCIIOTa, € MmonydeHue, (pu3nueckue u XMMUYECKHue CBOMCTBa (00IME Kak
IpeACTaBUTENS Kilacca KUCTOT  crnernuduueckue). Mcnonp3oBaHue HUTPATOB U COJICH
aMMOHHUSI B KayeCTBE MHUHEPAIbHBIX yHoOpeHuil. XHUMHUECKOe 3arps3HeHue
OKPYXAaIOIIEe Cpeibl COEAUHEHUSIMHU a30Ta (KUCIOTHBIE JOK/IH, 3arpA3HEHUE BO3yXa,
nmouBbl U BojI0EMOB). Docdop, amioTpornHsie Moaudukanuu dochopa, puzndeckue u
xumudeckue cBorctBa. Oxcun ¢ocdopa (V) m dochopras kucnora, uznueckue
U XUMUYECKHME CBOWCTBA, moiydeHue. Mcnons3oBanue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOpEHHI.

O6mas xapakTtepuctuka anemMeHToB [V A-rpymnmnbl. OcOOEHHOCTH CTPOSHUS aTOMOB,
XapakTepHbIe  CTENEHU  OKHUCJICHHUS.  YTIEepoi, aUIOTPONHbIE  MOAUPHUKAIINH,
pacipocTpaHeHre B Tpupone, (HU3MYECKHEe U XUMHYECKHE CBOMCTBa. AncopOuus.
Kpyrosopot yriepona B npupone. Okcunsl yriaepoaa, ux (pu3ndeckue U XUuMUIECKUe
CBOICTBA, ICIICTBUE HA )KUBBIE OPTaHU3MBI, TIOJIyUCHHE U MPUMEHEHHE. DKOJIOTUMYECKHE
mpoOJIeMbl, CBsi3aHHBIE ¢ okcunoMm yriaepoaa (IV), rumoresza rmo0ambHOTO MOTETUICHUS
KJIMMaTa, TMapHUKOBBIA 2P ¢eKT. YrompHas KuciIoTa U €€ coild, X (U3UYECKUEe U
XUMHYECKUE CBOWCTBA, TOJTydeHUE U TpuMeHeHne. KauecTBeHHas peakiius Ha KapOoHaT-
noHbl. Mcnons3oBanre kKapOOHATOB B OBITY, MEIHIIMHE, TPOMBIIIIICHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHble TOHATHUSA OO0 OPraHUYECKHMX BEIIECTBAX KAaK O COCIMHEHUSIX
yriaepona (MeTaH, 3TaH, 3TWJICH, alleTUJIEH, ATaHOJ, IJIMLEPUH, YKCYCHAas KHUCIOTa).
[IpupoiHbIe HICTOYHUKHU YIIIEBOJOPOAOB (YTrojb, NPUPOAHBIN ra3, HeQTh), MPOAYKTHI HX
nepepaboTku (0CH3MH), UX POJb B OBITY U TPOMBINUICHHOCTH. [loHATHE 0 OMOMOTHYeCKH
BAKHBIX BEILECTBAX: XUpaX, Oelkax, yrieBojgaXx — M HMX pOJIM B KU3HU 4YEJIOBEKA.
MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCIMHEHUM.

Kpemuuii, ero ¢puznueckue u XMuMHUUECKUE CBOMCTBA, MOJIYYEHUE U MPUMEHEHUE.
Coenunennsi KpeMHHs B nipupoae. OOmme npeactaBieHuss o0 okcuae kpemaus (IV) u
KpeMHHEeBON kuciiote. CUIIMKaThl, UX HCIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH.
Baxuneiiimme crpouTenbHble MaTepualibl: KEepaMHKa, CTEKJIO, I[IEMEHT, OETOH,
xene300eTod. [IpoOrmembl 0€30MAaCHOrO HUCIOJIB30BAHUS CTPOUTEIBHBIX MaTEpHAJIOB



B TIOBCETHEBHOM KU3HMU.

Xumuyeckuu sKCnepumenm:

u3ydeHrue oO0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-MOHBI U HAOIIOJAEHUE NMPHU3HAKOB HX
MPOTEKAHMUSI, OIBITHI, OTpaXkarolue PU3NYECKHEe U XUMUYECKHE CBOWCTBA IrajJOreHOB U
UX COEAMHEHHH (BO3MOXKHO HCIOJB30BAHUE BHUAEOMATEPHAIOB), O3HAKOMJIEHUE
c oOpasmamu XJIOpHUAOB (TajJOT€HHUIOB), O3HAKOMJIEHHWE C O0Opa3naMu cepbl U €€
COEIMHEHUSIMU (BO3MOKHO HMCIOJIb30BAaHUE BHJIEOMATEPUAIIOB), HAOIIOIEHUE TTpoLecca
oOyriauBaHus caxapa MoJl JeHCTBUEM KOHUEHTPUPOBAHHOW CEPHOU KUCIOTHI, U3yYEHHE
XUMHYECKUX CBOMCTB pa30aBIIEHHON CEpHOM KHCIOTHI, MPOBEIECHUE KAaueCTBEHHOMU
peakuuu Ha cynb(}ar-uOH W HaOJIOJEeHUE NpHU3HaKa e€ MPOTEKAaHMs, O3HAKOMJICHHE
c (usmyeckuMu CBOMCTBaMU a3oTa, ¢ochopa U UX COCAUHEHUH (BO3MOMKHO
UCIIOJIBb30BAHKME BHJIEOMATEPHANIOB), OoOpa3liaMu a30THBIX U (pochopHBIX ynoOpeHuw,
nojlyueHue, coOuMpaHue, pacro3HaBaHUE M H3yYEHUE CBOMCTB aMMHaka, MpPOBEJICHHE
KayeCTBEHHBIX pEaKIMii Ha MOH aMMOHHS U QochaT-uOH M U3YHYEHHE MPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJbIO
(BO3MOKHO HCIIOJIb30BaHUE BUIECOMATEPUATIOB), U3YYEHUE MOJIEICH KPHUCTAITUYECKUX
pem€Tok anmasa, rpadura, QysuiepeHa, O3HAKOMJIEHHE C TPOLECCOM aiCcOpPOIUH
pPacTBOPEHHBIX BEUIECTB AaKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTUBOrasa,
HOJy4eHHe, coOMpaHue, paclo3HaBaHME W H3Y4YEHHME CBOICTB YIJIEKHCIIOIO Trasa,
IpOBE/ICHUE KA4YEeCTBEHHBIX pPEAKIMH Ha KapOOHAaT M CHJIMKAaT-UOHbI U HU3Yy4YEHHE
OPU3HAKOB WX  NPOTEKAHMsS, O3HAKOMJIEHHME C  MNPOAYKIHMEW  CHIMKaTHOW
IPOMBIIIJIEHHOCTH, PEUIEHUE OHKCIIEPUMEHTAIBHBIX 3a7Jad 10 TeMe «BaxHeimue
HEMETAJUIbI U UX COCUHEHUS».

MeTtajibl 4 MX COEIMHEHUS

OO6mass XapakTepuCTUKa XUMHUYECKUX JJIEMEHTOB — META/VIOB Ha OCHOBAaHHMHM HX
nojoxxkeHus: B Ilepuonnyeckon cucreme xumudeckux snemeHtoB .M. MenneneeBa u
cTpoeHusi atromoB. CTpoeHME MeTajuioB. MeTtauyeckas CBA3b M MeTaluIM4ecKas
KpUCTAUIMYECKasT pEemIeTka. OJEKTPOXUMUUYECKUM PpAa  HaNpsHKEHUM  METalljIoB.
dusndecKkne U XUMHUYECKHE CBOMCTBA MeTaIIOB. OOIIIHe CIIOCOOBI O YICHHUS METAJUIOB.
IToHsiTHE O KOPPO3UHU METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CILIaBbl
(cTanb, 9yryH, JIOPATIOMUHUN, OpOH3a) M KX TPUMEHEHUE B OBITY U TPOMBIIILICHHOCTH.

[[lenounsie MeTaUIBI: TOJOXKEHUE B lleproanyecko CUCTEME XUMHYECKHUX
snementoB J[.M. MenpgeneeBa, CTpOCHHME HUX AaTOMOB, HAaXOXJIEHHE B MPHUPOJE.
dusnyueckue W XUMUYECKHE CBOICTBa (Ha mpuMepe HaTpuss U Kamusi). Okcuasl U
TUJIPOKCUIBI HATPpUS U Kanus. [[puMeHeHre memoYHbIX METaII0B U UX COCIMHECHUH.

[[lenouHo3eMeNbHBIE METAJUIBI MArHUK U KaJblHi: 1oJoxkeHue B [lepuoanueckon
cucteMe xuMmuueckux 3eMeHToB .M. MenaeneeBa, CTpOEHHE UX aTOMOB, HaXOX/ICHUE
B npuponae. Pu3nyeckue U XMMHYECKHE CBOMCTBA MAarHus W Kailblus. BaHeimme
COCIUHEHMS KanbIlus (OKCHI, THUIAPOKCHA, cojiu). JKECTKOCTh BOJABI M CHOCOOBI €€
YCTpaHEHHS.

AJIIOMUHMH: TI0JIO)KEeHUE B [lepruoandeckoil CHCTEME XUMHYECKHX 3JIEMEHTOB
JA.NI. MengeneeBa, CTpOEHHE aToMa, HaXOXJIeHUE B npupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA afOMUHUS. AMQOTEpHbIE CBOICTBA OKCHUJIa U THUIPOKCH]A
AJTFOMUHUA.



Kenezo: mnonoxenue B llepuoguyeckoil cucteMe XUMUYECKUX DIIEMEHTOB
JI.1. MenneneeBa, CTpOCHHME aroMa, HAxXOXJIEHHE B npupone. Dusmueckue u
XUMHUYECKHE CBOMCTBA Kele3a. OKcuabl, ruipokcuasl v comu xenesa (1I) u xenesa (I1D),
MX COCTaB, CBOMCTBA U MOJYYCHUE.

Xumuueckuii doxcnepumenm:

03HaKOMJICHHE C o0pasliaMy METAJJIOB U CIUIaBOB, UX (U3UUECKUMHU CBOWCTBAMH,
W3Y4CHUE  PE3yJIbTATOB  KOPPO3UH  METAIOB  (BO3MOXHO  HCIOJIb30BAHUE
BUJIEOMATEPUAJIOB), 0COOEHHOCTEN B3aUMOICHCTBUS OKCH/Ia KaJblUs U HATPUS C BOJION
(BO3MO’KHO UCIIOJIb30BAHUE BUIEOMATEPUAIIOB), UCCIICIOBAHUE CBOMCTB JKECTKOW BOJIBI,
poliecca rOPeHus Keje3a B KUCI0poJie (BO3MOKHO UCTIOIb30BAaHUE BUIEOMATEPUATIOB),
NPU3HAKOB  MPOTEKAHMUS KAYECTBEHHBIX  PEAKUMM Ha HWOHBI (MarHus, KaJbLMs,
amomuHus, uaKa, keme3a (II) m xemeza (III), meau (II), HaOmrogeHHMEe W ONMHCAHHUE
IIPOIIECCOB OKpAIlIUBAaHUS IJIAMCHH HWOHAMHU HATPHs, Kallusg U Kaiblusg (BO3MOXKHO
HCII0JIb30BAHM
BUJIEOMATEPHAJIOB), HCCIICIOBaHUE aM(POTEPHBIX CBOWCTB THJIPOKCHJA ATIOMHUHUS U
TUJIPOKCHJIA [MHKA, PEIICHUE OHKCIIEPUMEHTAIbHBIX 3ajad 1o Teme «Baxnenmme
METaJUIbl U UX COSTUHCHUS ».

XUMHS M OKpY:KaKIIas cpeaa

BemecrBa u  Marepuansl B IIOBCEJHEBHOM JKM3HM 4YesoBeKa. besomacHoe
UCMOJNb30BAaHUE BEIECTB M XHMMHUYECKUX peakuuid B ObiTy. IlepBas momomp npu
XUMHUYECKUX 0XKOTaX U OTPABJICHUAX.

XHMHUYECKOE 3arpsA3HEHHUE OKpYXKaIIeW cpenpl (IpeneibHas JOIyCTUMAs
KoHUeHTpauus BemecTB (nanee — IIJIK). Ponp XuMum B pelieHMM 35KOJIOTMYECKHX
mpooeM.

Xumuueckuii 5Kcnepumenm.:
U3ydeHue oO0pa3lioB MaTepHaioB (CTEKJIO, CIUIaBbl METAJUIOB, IOJUMEPHbBIE
MaTepHUalbl).

Meoicnpeomemnule cés3u

Peanuzanus MeEXNpeAMETHBIX CBsA3€M MpuW U3YyYeHWH XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK
W TIOHATUMN, SBISIONIUXCS CHCTEMHBIMU JUISI OTNEIBHBIX MPEAMETOB E€CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MMOHSATHS: HAYIHbIN (PaKT, THIIOTE3a, 3aKOH, TEOpHs,
aHanmM3, CHUHTE3, KiIaccudukamus, MNEePUOJUIHOCTh, HAOIIOJEHNE, OKCIICPUMEHT,
MOJICIIMPOBAHNE, M3MEPECHHE, MOJCINb, SIBJICHHE, MAPHUKOBBIN 3(P(HEKT, TEXHOIOTHS,
MaTepHabl.

dusnka: maTepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, W30TOIIHI,
PaIMOAaKTUBHOCTD, MOJICKYJA, DJCKTPUYCCKUIN 3apsij, MPOBOAHUKH, MOIYIPOBOJIHHUKH,
TUDIICKTPUKH, (DOTOIIIEMEHT, BEIIECTBO, TENIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPHUMOCTh, KPHUCTAUITMYECKAs pEMIETKA, CIUIaBbl, (HU3UICCKHE
BEJIMYMHBI, CIUHUIBI M3MEPEHUS, KOCMHYECKOE IPOCTPAHCTBO, TIUIAHETHI, 3BE3IMI,
CouHe.

buonorusi: ¢dorocunTes, napixaHue, Owmocdepa, dSKOCHUCTEMa, MHUHEpaIbHbBIC
yI0OpeHNs, MEKPOAJIEMEHTBI, MAKPOJIEMEHTHI, TUTATEIILHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpasbl, TOPHbIE MOPOABI, MOJIE3HBIC



HCKOMAeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.
INJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOTI'O OBHIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDI

JIMIHOCTHBIC PE3YJIBTAThHl OCBOCHHUS MPOTrPaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHUs
JOCTUTAIOTCS B XOJA€ OOYYCHHS XUMHUU B CIWHCTBE Y4eOHONH M BOCTHMTATEILHOMN
JESATETBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU COIMOKYJIBTYPHBIMU U
JyXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMH, IPUHSATHIMHU B 00IIECTBE MPpaBUIaMU M HOPMaMH
MIOBEJICHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHUS, CAMOPA3BUTHUS U COITUATN3AIINN
00y4Jaronuxcs.

JIMYHOCTHBIC pE3yNBTAThI OTpaxkaroT TOTOBHOCTD 00 yJarommxcs
PYKOBOJICTBOBATHCS CHCTEMOM TMO3WTHUBHBIX IIEHHOCTHBIX OPHUCHTAIIMH W PACIIUPEHUEC
OTIBITA JCATSIILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuoOTHYECKOr0 BOCIUTAHMS:

LHEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYIBTYPHOMY, HCTOPUYECKOMY H
HAy4HOMY  HAcJEeAWI0, I[MOHMMAaHMWS 3HAYEHUS XHMHYECKOM HAyKu B  KU3HHU
COBPEMEHHOI'0 OOIIECTBA,  CIIOCOOHOCTH BJIAJIETH JOCTOBEPHOMN

uHpopmanmeit o NEPEOBBIX  JOCTWXKEHHSAX M OTKPBITHAX
MHUpPOBOM M OTEUECTBEHHOM XUMHUH, 3aWHTEPECOBAHHOCTH B HAy4YHBIX 3HAHMUAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpaskIaHCKOr 0 BOCIIUTAHMS:

IPEACTABIEHUS O COLMAIBHBIX HOPMaX U MpaBUiIaX MEXIMYHOCTHBIX OTHOUIEHUN
B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, y4eOHO-
UCCJIEI0OBATENbCKOM, TBOPYECKOM MW APYTHMX BHAAX JEATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HONW COBMECTHOM JESITEIbHOCTH TIPU  BBITIOJIHEHUHM  YYEOHBIX,
MO3HABATEIbHBIX 3a]1a4, BHIMOJIHEHUA XUMUYECKHUX IKCIIEPUMEHTOB, CO3JJaHUN YIECOHBIX
IPOEKTOB, CTPEMJICHUS K B3aMMOIOHMMAaHUIO M B3aMMOIOMOIIM B MPOLIECCE 3TOU
y4eOHOW JESTeIbHOCTH, TOTOBHOCTH OILICHHBATh CBOE IMOBEJCHWE M TIOCTYIKH CBOUX
TOBapHILE C MO3WLHMKH HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI O IO3HAHMS

MHPOBO33PEHYECKUE TIPEJCTABICHUS O BEMIECTBE W XUMHYECKOW PEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONINE OCHOBY
JUTSI TIOHUMAaHWsI CYNIHOCTH HAyYHOW KapTHHBI MHpA, MPEACTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PA3BUTHS MPUPOJIHI, B3aMMOCBS3AX YEJIOBEKa C MPUPOTHON CpeIoH,
O POJIM XMMHH B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEILHBIC MOTHBEI, HATIPABJIICHHBIE HA TIOTyYECHUE HOBBIX 3HAHHUM 110 XUMHH,
HE0OX0IMMBIE JIsl 00BSICHEHUS HAOJI0JaeMBIX MTPOIIECCOB U SIBJIICHUH, TIO3HABATEILHOM,
WH()OPMAIIMOHHON M YMTATEILCKON KYJIBTYPBI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON

paboThI C y4EOHBIMU TEKCTaMH, CIIPABOYHOMN JIUTEPATYPOH, TOCTYITHBIMUA TEXHUYECKUMU
cpeacTBaMU UH(POPMAITMOHHBIX TEXHOJIOTUH;

MHTEpEC K 00Y4EeHUIO U MO3HAHUIO0, TF0003HATEILHOCTh, TOTOBHOCTH U CTIOCOOHOCTH
K caM000pa30BaHUI0, MPOEKTHON U UCCJIEA0BATEIbCKON IESITENbHOCTU, K OCO3HAHHOMY



BBIOOPY HAIlPaBJIEHHOCTU U YPOBHS 00y4YE€HUs B JajbHEMIIEM;

4) ¢popmupoBaHusi KyJabTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKHM Ha 3[I0pOBBIN 00pa3 >KM3HU, OCOZHAHHUE MOCJEICTBUNA U HENPUITHE BPEIHBIX
NpUBBIUEK (YNOTpEOJICHHS] aJKOTroJisl, HApKOTHUKOB, KYpPEHHUs), HEOOXOJIUMOCTH
coOJoieHusT TIpaBuil 0€30MacHOCTH MPpU OOpaIllleHUH C XUMUYECKMMHU BEIECTBAMU
B OBITY U peajbHOU KU3HH;

S) Tpya0BOro BOCIIUTAHMS:

WHTEpPEC K MPAKTUYCCKOMY HM3YUEHUIO TpodeccHid W Tpyda pas3IMdHOTrO poja,
YBOKCHHUE K TPYAY M pe3yjibTaTaM TPYAOBOH JESITCIBHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMCHCHHS TMPEAMETHBIX 3HAHWH M0 XUMHUHW, OCO3HAHHBIM BBHIOOP WHIWBHIYaIBHOU
TPACKTOPUU TPOJODKCHHUS O00pa30BaHUsA C YYETOM JIMYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HWHTEPECOB M IMOTPEOHOCTEH, YCHENTHON
npoeCCHOHANIBHON JCATCIPHOCTH M PA3BUTHS HEOOXOJUMBIX YMEHWH, TOTOBHOCTH
a/IaITHPOBATHCS B POPECCUOHATIBHON CPE/IE;

6) 3K0J10rHYeCcKOro BOCIUTAHHUA:

AKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHUE K TMPUPOJIEC KaK HCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIEeCTBOBaHMs, TOHUMAHUE IIEHHOCTH 3JI0POBOTO M 0€3011acHOT0
oOpaza KHU3HH, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 370pOBbIO, OCO3HAHWE IICHHOCTH COOJIOJICHUSI TMPaBHJI OE30MacHOTO
MOBEICHUS TIPH pabOTe C BEIIECTBAMH, a TAKXKE B CUTYaIIUAX, YTPOKAIOIIUX 3I0POBBIO U
JKU3HU JTI0JICH

CIIOCOOHOCTH TPUMEHSATh 3HAHWS, TOJIydaeMble TPU HW3YYECHUU XHUMHH,
IUI PEIIEHUs 3a7a4, CBI3aHHBIX C OKPYXAIOIIEH MPUPOAHONW CPEAOH, I MOBBIIICHUS
YPOBHSI 3KOJIOTHYECKON KYJIbTYpPbI, OCO3HAHUS TJI00AIBHOTO XapaKTepa dKOJOTHISCKUX
npobjaeM W IyTed WX peHIeHUs IOCPEACTBOM METOJ0B XHUMHH, 3KOJOTHYECKOTO
MBIIIJIEHUS, YMEHHSI PYKOBOJICTBOBATHCA UM B IMO3HABATEJIbHON, KOMMYHUKATUBHON M
COLMAIBHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B COCTaBe METanpeaMETHBIX pe3yJIbTaTOB BBIJICIISIIOT 3HAYUMBbIEC
it OpMUPOBAHUSI MEPOBO33PEHUS OOIIIEHAYYHBIC TIOHATUS (3aKOH, TEOpHsl, IPUHIIHUII,
rurnoresa, Gakrt, CucTeMa, MPOIECC, IKCIIEPUMEHT U JAPYroe.), KOTOPhIE UCIOIb3YIOTCS
B €CTECTBCHHO-HAYYHBIX YU4E€OHBIX MPEaMETax U TMO3BOJSIOT HA OCHOBE 3HAHHWM M3 ITHX
npeaMeToB (OpPMHUPOBATH MPEACTABICHUE O IEJIOCTHOM HAyYHOW KapTHHE MHpa,
W yYHUBEpCAJbHbIE y4eOHbIE JCHCTBHUS  (IMO3HABATENbHBIE, KOMMYHUKATHBHBIC,
PETYJIATUBHBIE), KOTOpBIE o0ecrneynBaroT dbopmupoBanue TOTOBHOCTH
K CaMOCTOSTEJIbHOMY TJIAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOU e TeIbHOCTH.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble JIornveckue AeiicTBUA:

YMEHUS MCIOJIb30BaTh MPUEMBI JJOTMYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHMUIA:
pacKpbhIBaTh CMBIC] XHUMHYECKUX IOHITUM (BBIACIATH MX XapaKTCPHBIC ITPU3HAKH,
yCTaHABIMBAaTh B3aUMOCBSI3b C JIPYTUMH TOHATHSIMHU), WCIOIB30BATh MOHSTHUS
171 OOBSCHEHUSI OTHCIBbHBIX (PAKTOB W SBJICHUM, BBHIOMpATh OCHOBAHUS U KPUTCPHUU



U1 KJacCU(UKAUM XUMHUYECKUX BEHIECTB M XUMHUYECKUX PEAKIUM, YCTaHaBIUBAThH
MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXJY OOBEKTaMH H3YyYCHHUs, CTPOUTH JIOTUUECKHUE
paccyxaeHusl (MHIYKTHUBHBIC, JEAYKTUBHBIE, IO AaHAJIOTWU), [JE€JIaTh BBIBOABI U
3aKJIFOYEHUS;

YMEHHE TPUMEHATH B TMPOLECCE TO3HAHWUS TOHATUA (IIPEAMETHBIE U
METaNpeAMETHBIE), CHUMBOJIUYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3YEMbIE B XHMUH,
npeoOpa3oBbIBaTh IMIMUPOKO MPUMEHSEMBIE B XUMUU MOJCIbHBIC MPEACTABICHUS —
XUMUYECKUHN 3HAK (CUMBOJI DJIEMEHTA), XUMU4ecKasi GopMysia U ypaBHEHUE XUMUYECKOU
peakiuu — IpHu pelIeHuU y4eOHO-IT03HABATEIbHBIX 3a7a4, ¢ YYETOM 3THUX MOJEIbHBIX
MPEICTABICHUN BBIABISIT U XapAaKTEPU30BATh CYILECTBEHHBIE MPU3HAKKA H3YYaE€MbIX
OOBEKTOB — XHMHUYECKUX BEIIECTB U XHUMHUYECKUX PpEaKIWi, BBISBISATH OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CJIEJACTBEHHBIE CBS3M W MPOTHUBOPEYUS B H3Yy4aEMbIX
poleccax U sIBIICHUSX.

ba3oBble ucciienoBaTeibCcKUe AeiicTBHA:

YMEHHE WCIIOJIb30BaTh IIOCTaBJICHHBIC BOIPOCH B KA4eCTBE MHCTPYMEHTA
NO3HAHUSA, a TaKXKE B KAYCCTBE OCHOBBI JUIS (DOPMHPOBAHHWS THIIOTE3bI IO IMPOBEPKE
NPAaBWIBHOCTHU BbICKA3bIBAEMBIX CYXKICHUI;

NpPHOOPETEHWE OMbITa 10 IUIAHWPOBAHWUIO, OPraHu3alMd W  I[POBEJICHUIO
YICHHYECKUX DKCIIEPHMEHTOB, YMEHHE HAOII0aTh 32 X0I0M MTPOIECCa, CAMOCTOSITEIILHO
NPOTHO3UPOBATh €ro  pe3yibrar, (opMynmupoBatb 0000IIEHUS W BBIBOABI TIO
pe3yapTaTaM TPOBEIEHHOTO OIBITAa, UCCIEAOBAaHUS, COCTABISTh OTUET O MPOJETaHHOM
pabore.

Pab6ora ¢ undopmanueii:

yMEHHE BhIOMpaTh, AHAIM3UPOBATh U MHTEPIPETUPOBATH HH(OPMAIUIO PA3TUUHBIX
BUJOB W (OpPM TMPEACTABICHHUSA, IOJYy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (HAyIHO-
NOMyJIsSIpHAsT JTUTEpaTypa XUMUYECKOTO COJIEP)KaHMs, CIIPABOYHBIE MOCOOUS, PECypChI
NuTepHera), KpUTUYECKHM  OLIEHUBAaTh  IMPOTUBOPEYMBYID U  HEJOCTOBEPHYIO
uH(}OpMaINIo;

YMEHHE TPUMEHSTh Pa3IUYHbIE METOJAbl M 3alpoChl MPU TIOMCKE H OTOOpe
nH(OPMAIINH B COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJTHEHUS YIYCOHBIX U
MO3HABATEIBHBIX 33J1ad OMPENCIEHHOTO THUIA, MPUOOPETEHHE OIbITa B O0JACTH
UCIIONIb30BaHUS  WMH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,  OBIJIAJICHUE
KyJbTYpOH  aKTUBHOI'O UCIIONb30BAHUS  PA3JIMYHBIX MOMCKOBBIX CUCTEM,
CaMOCTOSITEILHO BHIOMpATh ONTUMANBHYIO (QopMy MpeAcTaBlieHUs WHOOpPMAIUU H
WJUTIOCTPUPOBATH PEIIAEMbIE 33J]a4yd HECJIO)KHBIMH CXEMaMH, JAuarpaMmaMu, APYrUMH
dbopmamu rpa@uKu ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJb30BaTh M  aHAJIM3UpPOBAaTh B  Mpolecce yuyeOHOM U
MCCIIeIOBATEIILCKON JICSITEIIbHOCTH HWH(POPMAIMIO O BIUSHUW MPOMBIILICHHOCTH,
CEIBCKOr0 XO34MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOILIEH MPUPOTHON CPEBI.

KoMMyHuKAaTHBHBIEC YHUBEpPCAJbHbIE yUYeOHbIE TeiiCTBUA:

yYMEHHUE 3aJaBaTh BONPOCHl (B X0/€ Auaiora U (Wjiu) TUCKYCCHUHU) IO CYIIECTBY
o0cyxnaeMoi Tembl, (POPMYJIUPOBATH CBOM MPEJIOKEHHUSI OTHOCUTEIHHO BBITTOJIHEHUS
MPEIOKEHHOM 3a]1a4u;

MpUOOPETEHHE OMbITa MPE3EHTAUUU PEe3yJbTaTOB BBIMOJHEHUS XUMUYECKOTO



JKCIepuMeHTa (J1abopaTOpHOIO OmbITa, J1a0OpPaTOPHOW padOTHl MO HCCIETOBAHUIO
CBOMCTB BEIIECTB, Y4€OHOTO IPOEKTA);

3aMHTEPECOBAHHOCT B COBMECTHOH CO CBEPCTHHKAMHU TO3HABATCIIBHONW W
HCCIIeIOBATEIbCKON ACATEIHHOCTH TPU PEIICHUH BO3HUKAIONIUX MPOOJIEeM HAa OCHOBE
yuéTa OOLIMX MHTEPECOB U COTJACOBAHMS MO3ULIMKM (0O0CYXIEeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIC IITYPMbI», KOOPJIWHAIIUSI COBMECTHBIX NEHCTBUMU, ONPEACICHUE KPUTCPHUECB
IO OIIEHKE Ka4eCTBa BHITIOJIHEHHON PaOOThI M IPYTHE);

PeryﬂﬂTI/IBHBIe YHUBEPCAJIbHDBIC yqeﬁnble I[eﬁCTBHH:

YMEHHUE CaMOCTOSITEJIbHO OINPEAENATh UENM ACATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIMPOBATH M TMPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
NesTeNbHOCTh, BBIOMpAaTh Hambosiee >P(EeKTHUBHBIE CHOCOOBI pelieHUs Y4eOHBIX U
MO3HABATEJIbHBIX  3a/7a4, CaMOCTOSITEIbHO  COCTaBIISITh  WJIM  KOPPEKTHUPOBATH
MPEJIOKECHHBIA AJITOPUTM AEWCTBUM IIPU BBINOJIHEHUHU 3aJaHUM C YUETOM IMOJYYEHUS
HOBBIX 3HAaHUM 00 WH3ydyaeMbIX OOBEKTAX — BEIIECTBAX M PEAKIUAX, OIICHUBATH
COOTBETCTBUE MOJYYEHHOTO pE3yJbTaTa 3asBICHHOM IEJIM, YMEHHUE HCIOJIb30BaTh W
AHAJIM3UPOBATH KOHTEKCTHI, MPE/IJIaraeéMbl€ B YCIOBUM 3a/IaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX PE3yNbTaTOB MO OCBOCHUIO O0S3aTEILHOIO CONEPIKAHMS,
YCTAHOBJIEHHOTO JaHHOW ¢enepalibHOoil pabouell mporpaMMoM, BBIAEIAIOT: OCBOCHHBIE
oOydJalIMUMHUCS HaydHbIE 3HAHHUS, YMEHHS M CHOcOObl AecTBUM, cnerupuyeckue
JUIsE TpeaMEeTHON obnactu «XuMUs», BUABI JEATEIBHOCTH MO TOJYYEHHUIO HOBOTO
3HAHMSI, €T0 UHTEPIPETaLUU, TPEoOPa30BaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUeOHBIX
Y HOBBIX CUTYaITUSIX.

K koHmy oOydeHuss B 8 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh ChOPMUPOBAHHOCTH Y OO YJAIOIINXCS YMECHHIM:

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX TMOHSITHI: aroMm, MOJIEKyJa,
XUMHYECKUN SJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OHOPOJHAS H
HEOJIHOPOJIHAS), BaJICHTHOCTb, OTHOCHTENbHAs aTOMHAasi W MOJEKYIsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSIPHAS MAcca, MaccoBast JOJSI XUMUYECKOTO DJIEMEHTa
B COCIMHECHWH, MOJSIDHBIA  OO0BEM, OKCHJA, KHCIOTa, OCHOBaHHUE, COJIb,
AIEKTPOOTPHUIIATEILHOCTD, CTETICHh OKUCICHHS, XUMHUYECKasl peakius, Kiaccuukanms
pEaKInii: peaKIy COCIUHCHUS, PEaKINN PA3IOKECHUS, PEAKIINN 3aMEIICHUS, PEaAKIIHH
oOMEHa, 9K30- U SHIAOTEPMHUYECKUE PEaKIUU, TEIIOBOM P(HEKT peakiuu, siapo aToMma,
AJNIEKTPOHHBIA CJIOW aTroMma, aTOMHas OpOWTalb, PaauyC aTroMa, XUMHYECKas CBS3b,
MOJIIpPHAsl W HEMOJIIpHAsh KOBAJCHTHAs CBSI3b, MOHHAS CBSI3b, WMOH, KATHOH, AHWOH,
pacTBOp, MaccoBasi J0Jsl BemecTBa (TPOIeHTHAs KOHIIEHTPAIIHsI) B paCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKHUX MOHATAN U TIPUMEHSTH ITH
MOHATHS TIPH OMMCAHUU BEIIECTB U UX MPEBPAIICHUN;

MCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIHMKY JUIsl COCTAaBJICHHS (HOpPMYJT BEIIECTB H
YPaBHEHU XUMUUYECKUX PEAKLUN;

OTIPEENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHECHUSX, CTEIICHb
OKUCJICHHSI DJIECMCHTOB B OWHApHBIX COCAWHEHUSAX, TPUHAICKHOCTh BEIIECTB
K ONpeeiIEHHOMY KJacCy COCIWHEHWH 1o QopmynaM, BHJ XAMHYECKOW CBSI3H



(KOBaJICHTHAs U MOHHAsA) B HEOPraHUYECKUX COCUHEHUSX;

packpeiBaTh cMmbich [lepuognueckoro 3akona J[.M. MenneneeBa: 1eMOHCTPUPOBATH
IIOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB XHMHMYECKHX 3JEMEHTOB OT HMX
nonokenuss B [lepuoguyeckor cuCTEME, 3aKOHOB COXPAHEHUS MacChl BELIECTB,
ITIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOTO YYEHHUs, 3aKOHA ABOraipo;

ONHKCHIBATh M XapakTepu3oBaTh TaOMMuUHYyI0 (opmy Ilepumonnueckoid CUCTEMBI
XUMHUUYECKUX DJIEMEHTOB: pa3iiMuaTh NOHATUS «IJaBHasg noArpymnmna (A-rpynmna)» u
«mmoboyHass mnoarpynmna (b-rpymnma)», Manbsle W OOJbIIME TEPUOABI, COOTHOCUTH
0003HaUeHMs, KOTOphle MMEIOTCA B Tabsuie «llepuonnueckas cucteMa XUMHUUYECKUX
aneMeHToB JI.MI. MeHneneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHUsS aTOMOB
XUMHYECKUX OJJIEMEHTOB (COCTaB M 3apsal sApa, o0Illee 4YUCIO DBJIEKTPOHOB U
pacrpeiesieHUe UX 0 AIEKTPOHHBIM CIIOSIM);

KJacCuUUUPOBaTh ~ XUMUYECKUE  DJIEMEHTbl, HEOPraHUYECKHe  BEIleCTBa,
XUMUYECKUE peakuuu (MO0 4YMCIYy M COCTaBy YYacTBYIOIIMX B PEAKIHMHM BEIIECTB,
1O TEIJI0BOMY 3P HEKTY);

XapaKTepU30BaTh (OMUCHIBAThH) 00IIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbIX
KJIacCOB,  MOATBEpXkJas  ONUCAHHE MPUMEPAMU  MOJEKYISPHBIX  YpaBHEHHIA
COOTBETCTBYIOLIUX XUMUYECKUX PEaKIUL;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KQUECTBEHHOI'O COCTABA,
BO3MO>KHOCTH IPOTEKAHUSI XUMUUECKUX MPEBPALLCHUIN B PA3JIMYHBIX YCIOBUAX;

BBIYUCIISITH OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO W MOJSIPHYIHO MacChl BEILIECTB,
MacCOBYIO JIOJIIO XMMHUYECKOro 3JeMEHTa Mo (opmylie COeIMHEHHs, MAaCCOBYIO OO
BEILIECTBA B paCTBOPE, IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEAKLINH;

IIPUMEHATH OCHOBHBIE OIEPALIMU MBICIUTEIIBHOMN AESITEIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, O0O0OIIECHHE, CHUCTEMATH3aIMI0, KIacCHU(PUKAIUIO, BBISBICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSA3€W — JUISI HM3Y4YCHUsS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIUM,
€CTECTBEHHO-HAaY4YHbIE METObI MMO3HAHUS — HAOJIOICHUE, U3MEPEHUEe, MOJICTUPOBAHNE,
AKCIIEPUMEHT (peajbHbIN U MBICIICHHBIN);

cleloBaTh MpaBWIaM IOJIb30BAaHHUSI XMMHUYECKOW IMOCYIOM M Ja00paTOPHBIM
o0opyIOoBaHMEM, a TaKKe MpaBWiIaM OOpallleHUs C BELIECTBAMH B COOTBETCTBUU
C MHCTPYKIMSIMU TIO BBITIOJTHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OTBITOB IO MOTYyYEHUIO
U coOupaHMIO Ta3000pa3HBIX BEUIECTB (BOJOpPOAAa M KHUCJIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEAECIEHHOW MacCOBOM JOJIEH paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U
IIPOBOJUTH XUMHUUYECKHE DKCIIEPUMEHTHI II0 PACIO3HABAHUIO PACTBOPOB LIEIOYEU H
KHCJIOT C MIOMOIIBIO MHIUKATOPOB (TakMYyc, (peHondTanent, METUIOPaHXK U IpyTrue).

K kxoHmy oOydeHuss B 9 kiacce mpenMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y OOYJAIOIINXCST YMECHHI:

PacKpbIBaTh CMBICJI OCHOBHBIX XMMUUYECKUX MOHITUN: XUMHUUECKUN DJIEMEHT, aTOM,
MOJIEKYyJIa, MOH, KaTUOH, aHHOH, MPOCTOE BEILIECTBO, CJIOAKHOE BEUIECTBO, BaJICHTHOCTb,
AIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJICHUS, XMMHUYECKas peaklusi, XUMHUYECKas
CBsI3b, TEIJIOBOM A(PPEKT peakuuu, MOJib, MOJISIPHBIA OOBEM, PacTBOP, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAIMs, peakuuu HOHHOro oOMeHa,
KaTajlu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMBbIE pEaKIuu,
OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEb, OKUCIICHUE



U BOCCTAHOBJIEHUE, AJUIOTPONUs, aM(POTEPHOCTb, XMMHUYECKasi CBA3b (KOBaJEHTHas,
MOHHAs, METaJIMYecKas), KpUCTAIIMYEeCcKass pel€Tka, KOppo3us METAJUIOB, CIUIABBI,
CKOpPOCTh XMMHYECKOM peakluH, TMpeAeapHo jgomyctuMas KoHueHtpauus [IJIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUI U NPUMEHSATHITH
MOHSTUS TPU ONMCAHUU BEIIECTB U UX MPEBPAICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [JIsl COCTaBi€HHS (POpMyINl BEIIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIIUM;

ONpEAENATh BaJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DSJIEMEHTOB
B COEJUHEHHUSX Pa3IMYHOIO COCTaBa, NMPUHAJICKHOCTh BEUIECTB K OINPEAECIEHHOMY
KJIacCy COEIMHEHMH 1o (opMynaM, BUJ XUMHUYECKOH CBsI3U (KOBaJEHTHAs, MOHHAs,
METaJJIM4yecKkasi) B HEOPraHMYECKUX COCJAMHEHMSX, 3aps]] HOHAa MO0 XUMHUYECKOH
dopmyIe, xapakTep Cpelbl B BOJHBIX PacTBOPAaX HEOPTaHMUECKUX COCAMHEHUH, THUII
KPUCTAIUTMYECKON pEeIIETKM KOHKPETHOTO BEIIECTBA;

packpeiBath  cmbici  l[lepmogmueckoro  3akona .M.  MengeneeBa wu
JIEMOHCTPUPOBATH €r0 TTOHMMAaHKE: ONKCHIBATh U XapaKTepU30BaTh TaOIUUHYIO (popmMy
[leproguueckoil cUCTEMBbl XHUMHYECKHMX DJIEMEHTOB: pa3inyaTh IOHSATHUS «TJIaBHAs
noarpynma (A-rpynmna)» u «mnobouHas noarpynna (b-rpynma)», manesie u OosbIue
NEPUObl, COOTHOCUTh 00O3HAUYEHHUS, KOTOPbIE MMEIOTCS B NEPHUOJUYECKON TaOJHIIE,
C YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUUYECKUX DJIEMEHTOB (COCTaB U
3apsi siapa, 001Iee YUCIo IEKTPOHOB U paclpeeieHle UX MO 3JIEKTPOHHBIM CIIOSIM),
OO0BSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AJIEMEHTOB M MX COCIMHEHUM
B [IPEAEIaX MAJIbIX MIEPUOJIOB U IJIABHBIX MOJATPYIII ¢ YYETOM CTPOCHUS X aTOMOB;
KJIaccuUIUPOBATh XUMUYECKHE AIIEMEHTBHI, HEOPraHU4EeCcKue BEILIECTBA,
XUMUYECKHE peakuuu (10 YHMCIYy M COCTaBY YYAaCTBYIOLUIMX B PEAKIUU BELIECTB,IO
TEIUIOBOMY 3G (}eKTy, Mo U3MEHEHUIO CTETICHEW OKHCICHHUS] XMMUYECKUX AJIIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATh) OOIIME W CHenu(PUUYECKUe XUMHUYECKHE CBOWCTBA
IPOCTBIX U CJIOKHBIX BEILIECTB, MOJATBEPXKIasi ONMHUCAHUE ITPUMEpPaAMU MOJIEKYJSIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIUN;

COCTaBJIAITh YPaBHEHUS 3JIEKTPOJIMTHYECKOW JMCCOLMALNN KHUCJIOT, LIEI0oYed H
COJICH, TOJIHBIE U COKpAIEHHBbIC YPAaBHEHHSI PEAKIMl MOHHOTO OOMEHAa, ypaBHEHUS
peaklyii, MOATBEPKAAOIINX CYIIECTBOBAHUE N€HETUUECKON CBA3U MEXY BEIIECTBAMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI TOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTO 0ajaHca dTUX peaKuid;

IIPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX MPEBPAIICHUN B Pa3IMYHbBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYSIDHYIO M MOJSIDHYIO MAacChl BEIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOr0 3JIEMEHTa N0 (OopMylie COEIMHEHHS, MAaCCOBYIO JIOTIO
BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKOU PEaKIInu;

coOoaTh TMpaBUJia TOJb30BAaHUSA XUMHUYECKOM MOCyAod u J1abopaTopHBIM
o0OpyZlOBaHHEM, a TaKXe IpaBuja OOpalleHUs C BEIIECTBAMU B COOTBETCTBHH
C UHCTPYKLMSIMU TIO BBITIOJIHEHUIO JA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJTYYEHHUIO
1 COOMpPaHMIO ra3000pa3HBIX BEIIECTB (aMMHaKa U YTIIEKUCIIOTo ra3a);

MPOBOMTh pEaKUWU, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB pa3IMYHBIX
BEILECTB: pACIO3HABATh ONBITHBIM NYTEM XJIOPUI-, OpOMHUA-, MOAMI-, KapOOHAT-,



docdart-, cunukat-, cyabdar-, THIAPOKCUI-UOHBI, KATUOHBI aMMOHUS 1 HOHBI U3YYEHHBIX
METAJUIOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

IIPUMEHATH OCHOBHBIE ONEPALIMU MBICIUTEIBHON NAEATENBHOCTH — AaHAJIN3 U CUHTES,
CpaBHEHHE, 0000IlEHHE, CHUCTEeMaTU3allMIO, BBISBICHHE TMPUUYUHHO-CIIEICTBEHHBIX
CBSI3€M — Il M3YYCHHUS CBOWCTB BELIECTB M XUMHUYECKHX PEAKLUUH, E€CTECTBEHHO-
Hay4YHbIC METOJIbI IO3HAHUS — HAOJIO/ICHHE, U3MEPEHUE, MOJICIUPOBAHUE, DIKCTIEPUMEHT
(peabHBIM U MBICIIEHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

8 kinacc

Ne | TeMa | Kon-Bo wacoB | S0P (LIOP)

Paznea 1. IlepBoHaya/ibHbIE XUMHYECKUE TOHATHSA

L1 | Xumust — BakHAst 00J1aCTh 5 http://school-
€CTECTBO3HAHUS U MPAKTUYECKON collection.edu.ru/catalog/
JESITETbHOCTH YeJIOBEKa

1.2 | BemecTBa 1 XUMHUYECKHE PEAKITUH 15 http://school-

collection.edu.ru/catalog/

Pa3znen 2. BakHeiimume npeacTaBuTe 1M HCOPraHUYECKUX BELIECTB

2.1 | Bo3nyx. Kucnopog. ITonstue 6 http://school-
00 OKcHIax collection.edu.ru/catalog/

2.2 | Bogopon. [ToHsITHE O KHCIIOTaX U 3 http://school-
COJIIX collection.edu.ru/catalog/

2.3 | Bona. PactBopsl. [lonsitie 5 http://school-
00 OCHOBaHHUSIX collection.edu.ru/catalog/

2.4 | OCHOBHBIC KJIaCChl HEOPraHHMUECKUX 11 http://school-
COEIMHEHUI collection.edu.ru/catalog/

Paznen 3. Ilepunonnueckuii 3axoH u Ilepuognyeckas cucTeMa XuMHYECKHX
sjemeHToB JI. . MenneneeBa. CTpoeHune aToM0B. XUMHYECKasi CBA3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHbIE PEAKINH
3.1 | [leprogudecKkuii 3aKOH U 7 http://school-
[Tepunonnueckas cucrema collection.edu.ru/catalog/
XUMUYECKUX JIEMEHTOB
. . MenpneneeBa. CTpoeHue atoMa

3.2 | Xumuueckasi CBs3b. OKHCIUTEIBHO- 8 http://school-
BOCCTAHOBUTEIIbHbBIC PEAKIIUU collection.edu.ru/catalog/
3.3 | Pe3epBHOE BpeMs 3 http://school-

collection.edu.ru/catalog/
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TEMATHYECKOE IINTAHUPOBAHHUE

9 kiacc
Ne \ TeMa | Kon-Bo yacos \ O0P (LIOP)
Paszges 1. BemecTBo 1 XUMHYECKHE peaKIus

1.1 | TToBTOpeHue u yriryoneHue 3HaAaHHA 5 http://school-

OCHOBHBIX pa3JIeJIOB Kypca 8 Kiacca collection.edu.ru/catalog/

1.2 | OcHoBHBIE 3aKOHOMEPHOCTH 4 http://school-
XUMHUYECKUX peaKnui collection.edu.ru/catalog/

1.3 | DrekTposmMTHYeCcKast TUCCOLUAITHS. 8 http://school-
XHWMHUYECKHE PEAKIIMU B pACTBOPAX collection.edu.ru/catalog/

Paznen 2. Hemerasiibl U MX COeIMHEHHUS

2.1 | OOmas xapakTeprUCTHKa 4 http://school-
XUMHAYECKHX dJIeMeHTOB VIIA- collection.edu.ru/catalog/
rpynimsl. [anmoreHs

2.2 | OOmras XapakTEepUCTHKA 6 http://school-
XUMHYECKUX 1eEMEHTOB VIA- collection.edu.ru/catalog/
rpymmbl. Cepa v €€ COeTUHCHUS

2.3 | O0mras xapakTepUCTHKA 7 http://school-
XUMHUUYECKHUX DJIEMEHTOB V A- collection.edu.ru/catalog/
rpynsl. A3ot, pocdop u ux
COEJIMHEHHSI.

2.4 | OOmas xapakKTeprUCTHKa 8 http://school-
XUMHAYECKHUX DJIEMEHTOB [V A- collection.edu.ru/catalog/
CPYyNIbL. YTIEPOI U KPEMHUU, U UX
COEJIMHEHUS

Pa3ges 3. MeTtaliibl M X COeTHHEHUSA

3.1 | OOwmume cBOMCTBA METAIUIOB 4 http://school-

collection.edu.ru/catalog/

3.2 | BakHEHIIIHE METAUIBI K UX 16 http://school-
COCIUHEHUS collection.edu.ru/catalog/

Pa3znen 4. Xumusi u oKpyskamomas cpeia

4.1 | Xumus u okpyskaromias cpenia 3 http://school-

collection.edu.ru/catalog/

4.2 | PesepBHOE BpeMsI 3 http://school-

collection.edu.ru/catalog/
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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