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Paznen 1. Coaep:xanne o0yueHust
8 ki1acc

IlepBoHauyajibHbIE XUMHYECKUE OHATHUSA

[Ipeamer xumuu. Ponb XUMUU B KM3HU yeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemecTBa. Gu3nUecKUe CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE BEIIECTB.
[lonsiTue 0 Merojax Mo3HaHWs B XWUMHUHM. UucThle BemectBa U cMecH. CriocoObl
pa3aeIeHUs] CMECEH.

ATOMBI W MOJEKyJbl. XUMHUYECKHE 3JIEMEHTBl. CHUMBOJBI XHMHUYECKHX
aneMeHTOB. [IpocThie U CHOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi popmyina. BaleHTHOCTh aTOMOB XHMUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcuTeNbHass aroMHas macca. OTHOCHTENbHas
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XUMUYECKOTO AJIEMEHTA B COEIUHEHUU.

KomnyectBo BemecrBa. Moabs. MossipHas Macca. B3auMocBsA3p KonIM4ecTBa,
Macchl M 4YHMClIa CTPYKTYpHBIX €IUHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUN.

Pu3znyeckre U XUMHUYECKUE SBJICHHs. XUMHUYECKas peakius U €€ MpPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. XHUMHUYecKue ypaBHeHHs. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUs], PA3I0KEHUs, 3aMEILIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYAOW, MpaBWJIAMH padOThl B J1TA0OpaTOpUH U
npuéMamMu oOpalieHusi ¢ JIabopaTOpHbBIM OOOPYJOBAaHUEM, U3YUYEHHE M OIKCAaHUE
(¢u3MUecKuXx  CBOMCTB  00Opa3llOB HEOPraHWYECKHX  BEUIECTB, HaOI0JeHUE
¢u3nueckux (IIaBJI€HUE BOCKA, TassHUE JIbJa, PACTUPAHUE caxapa B CTYIIKE, KUTIEHUE
M KOHJEHCAuusi BOJbl) U XUMHYECKMX (FOpEHHE CBEYM, NPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCTIOTOW) SBJICHUHN, HAOIIOJEHUE U ONTMCAHUE
NPU3HAKOB  MPOTEKAaHHWA  XMMHUYECKHUX  peakuuid  (pasjokeHue  caxapa,
B3aMMOJICICTBHE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwusi, pasilo’KeHUE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMojeiicTBUE xene3a ¢ pactBopom comu meau (II),
U3Yy4YE€HHE CIOCOOOB pa3lieleHHsi cCMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBaHHE,
BbIMIapUBaHUE, AUCTUUIALMS, XpoMaTorpadus, MpOBEACHUE OYMCTKH IOBApEHHOU
coiy, HaONIOJGHWE W  ONWCaHUWE  Pe3ylbTaTOB  IPOBEACHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHMsS] MAacChl, CO3[aHUE MOJENIEH MOJEKYJI
(IIapoCTeP>KHEBBIX ).

BaskHeiinue npeacTaBuTe/IM HEOPraHNYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopom — sneMeHT W HpocToe
BelecTBo. HaxokaeHue Kuciopoga B Mmpupone, (puanyeckue MU XHUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue kucnopona. CrocoObl
MOJIy4eHHs] KHCIIOpoa B 1ab0paTopuu U MpombilIeHHOCTU. KpyroBopot kuciopoaa
B nipupoe. O30H — aJIOTpOoNHas MOAU(UKAIIIS KUCIOPOA.



TeruoBo#t >GheKT XUMUYECKON peakiuy, TEPMOXUMUYECKUE YPABHEHHUS, IK30-
U DHJIOTEPMUYECKUE peakuuu. TOIIMBO: yroiab W METaH. 3arps3HEHUE BO31yXa,
yCHJIEHHE MapHUKOBOTO 3 dekTa, pazpyuieHue 030HOBOTO CIIOSI.

Bonopon — snemeHT u nipoctoe BeniecTBo. Haxoxxnenue Bogopoaa B MpUPOJE,
¢du3nYecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI moayyeHus. KucioTs
U COJIN.

Monsipabiil 00BEM ra3oB. PacyéTsl N0 XUMUUECKUM YPaBHEHUSIM.

Odusnueckne CBOWCTBA BOAbl. Boma kak pactBoputTenb. PacTBOpBI.
HaceolllleHHBIE W HEHACBHIIIEHHBIE PacTBOpPHl. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BellleCTBA B pPacTBOpE. XMMHYECKHUE CBOMCTBa BOJbI. OCHOBaHWUSI.
Ponp pacTBOpoB B MpUpoOj€ U B KU3HU 4YesoBeKa. KpyroBopoT BOJIbI B IPHUPOJIE.
3arpsi3HeHHe IPUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coeauHenuit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cojieoOpasyionue  (OCHOBHBIE,  KHUCJOTHbIE, aM{(OTEepHbIE) U
HecosieoOpasyromre. Homenknatypa okcuoB. @uznyeckre 1 XUMUYECKUE CBOMCTBA
okcuaoB. [lonydeHne OKCUI0B.

OcHoBanusa. Krnaccudukanuss oOCHOBaHMM: IEIOYM UM HEPACTBOPHUMBIC
ocHoBaHusd. HomeHknatypa ocHoBaHui. Du3nueckue M XUMHUYECKHE CBOMICTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. Puznyeckue u
XMMHUYECKUE CBOMCTBa KHUCHOT. Panm axtuBHoctm MetawuioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenkiartypa conei. @uU3MYECKME M XUMHUYECKUE CBOWCTBA COJIEH.
[Tonydenue coien.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KAUE€CTBEHHOE OIPENIECIICHUE COAEpKaHUsl KHCIOPOJAa B BO3AYyX€, MOJYYEHHUE,
coOupanue, pacro3HaBaHWEe U W3YyYEHHUE CBOWMCTB KHUCIOpOAa, HaOI0IeHne
B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOAOM U YCIOBUSI BOSBHUKHOBEHUS U MPEKPAILICHUS
ropenus (moxapa), o3HaKOMJIEHHE ¢ oOpa3llaMu OKCHUJIOB U OMHCAHUE WX CBOWCTB,
MoJIydeHue, coorpaHue, pacro3HaBaHUE W W3Y4YEHUE CBOMCTB BOJOpoja (ropeHue),
B3auMoOJielicTBUE Bojopoaa ¢ okcugom wmeau (1) (BO3MOXKHO UCIHOJB30BaHUE
BHUJIEOMATEPHAIIOB), HAOII0JeHNEe OO0pa3loB BELIECTB KOJIMYECTBOM | MOJb,
UCCIIeI0BaHNEe OCOOEHHOCTEN PACTBOPEHMSI BEILIECTB C Pa3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOIO
BEIIIECTBA, B3aUMOJICUCTBHE BOJBI C METaIaMu (HAaTpUeM U KaJibIlueM) (BO3MOXKHO
HCIIOJIb30BAaHUE BUACOMATEPUAJIOB), MCCIEOBaHWE O0pa3loB HEOPraHUYECKUX
BEIIIECTB Pa3JIMYHBIX KJIACCOB, HAOJIOJEHUE M3MEHEHUSI OKPacCKH HWHIUKATOPOB B
pacTBOpax KHUCIOT W IIeNoveil, u3ydyeHue B3aumopeiicTBus okcuga meau (II) c
pPacTBOPOM CEPHOM KHCJIOTHI, KHCJIOT C MeETa/ulaMH, PEaKIMid HeUTpaau3aluu,
MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAaHHM, BBHITECHEHHE OJHOTO METaJlia JIPYTUM U3

3



pacTBOpa COJIM, PEIUICHUE SKCIIEPUMEHTAIBHBIX 3aJ]1a4y Mo TeMe «BakHeulne Kiiaccol
HEOPTraHUYECKUX COEAUHEHUI.

IMepuognueckud 3akoH u Ilepuoagmuyeckass cucremMa XUMHYECKHX
iemenToB JI. W. MengeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBSA3b.
OxucINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[lepBpie MOMBITKA KJIacCU(UKAIIMM XUMHYECKHX dJeMeHTOB. llonatue o
rpynnax CXOJIHBIX JJIEMEHTOB (IEJIOYHBIE M UICJIOYHO3EMENbHBIE METaIbI,
rajloreHbl, UHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3ytoT aM(pOTEpHBbIE OKCHIBI U
TUAPOKCUIBI.

Ilepnogmueckuit 3akoH. Ilepuoanyeckas cucreMa XMMHUYECKHX JJIEMEHTOB /1.
N. MenneneeBa. KopoTkoneproanas u amuHHONEpHoaHas dhopmbl [leproamdeckoit
cucteMbl xumuueckux odnemeHTtoB JI. . Menneneesa. Ilepuonbl u  Tpynisl.
PU3NYECKUN CMBICII ITOPSAAKOBOI0 HOMEPA, HOMEPOB IIEPUOA U TPYIIILI JJIIEMEHTA.

Crpoenue atomoB. CocraB atoMHBIX saep. M3oronsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0OYEK  aTOMOB  HepBbIX 20  XUMHYECKMX  DJIEMEHTOB
ITepuomnueckoit cucremsl [l. W. MenaeneeBa. XapakTepUCTHUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHUs pajadyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYNIaM U NEPUOAaM.

3nauenue llepnommueckoro 3axkoHa u Ilepmoanmdeckor CHCTEMBI XHUMHYECKHUX
DJIEMEHTOB Ui pa3BUTHS Haykhn W npaktuku. JI. M. MenngeneeB — yuyéHbli u
IpaKIaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (MOJsipHass M HEMOJIApHAs) CBSA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenp okucneHus. OKMCIUTETBHO--BOCCTAHOBUTENBbHBIE peakunu. [Iponeccsl
OKHCJIEHUS M BOCCTAHOBJIEHHSI. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3yuyeHue oO0pa3loB BEUIECTB METANIOB M HEMETAJJIOB, B3aWMOJCHUCTBUE
TUAPOKCUAA LMHKA C pPAacTBOpPaMU KHCJIOT M IIEJI0YeH, IPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peakiu pas3ioKeHHs], COSTUHEHU).

Mesicnpeomemmuoie cea3u

Peanm3annss MeXNpeaMETHBIX CBSI3€M NPU M3YYEHHM XHMHUM B 8 Kiacce
OCYUIECTBJISIETCSl YEPE3 UCIIOJIB30BAHUE KaK OOILIUX €CTECTBEHHO--HAYYHBIX MOHITHH,
TaK W TOHATHUW, SBIAIONIMXCA CUCTEMHBIMH JUISI OTHEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO01mure ecTecTBEHHO--Hay4YHbIE MOHATHS: HAY4YHBIM (akT, rumoresa, Teopus,
3aKOH, AaHalW3, CHUHTE3, Kiaccudukanmus, TMEePUOJAUYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: MaTepus, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, S3JEKTPUYECKUM 3apsj, BELIECTBO, TeNO, OOBEM,
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arperaTHoe COCTOSIHME BEIIECTBA, ra3, ((M3MUECKUE BEIMUMHBI, €IMHULIBI U3MEPEHHUS,
KOCMOC, IUTaHETHI, 3BE31b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocepa, runpochepa, MUHEpaIbl, TOPHBIE MOPOJbI, MOJIE3HBIE
HCKOIIa€MbI€E, TOIIMBO, BOJHBIE PECYPCHI.

9 kJacc

BemecTBo M XMUMHYECKas peaKkuus

Ilepnognueckuit 3akoH. Ilepuoandeckas cucTeMa XMMHYECKHUX IJIEMEHTOB /.
. MenpaeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KANUS, KAJIBLH U UX COCTUHEHHI B
COOTBETCTBHUM C MOJIOKEHHUEM JJIEMEHTOB B llepuonndeckon cucTteMe M CTPOEHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XMMHUYECKOM CBS3M. THIBI KPUCTAUIMYECKHX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUINA KPUCTAUIMYECKOW PEIETKH H
BHJIa XUMUYECKOH CBSA3H.

Knaccudpukanus ¥ HOMEHKIATypa HEOPraHHMYECKHUX BELIECTB. XUMHYECKHE
CBOMCTBAa BEIECTB, OTHOCAUIMXCS K pa3JIMYHBIM KJAaccaM HEOPTraHWYECKHX
COCIMHEHHI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XUMHUECKUX PEAKIUHI 110 Pa3IMYHbIM IpU3HAKaM (110 YUCILY U
COCTaBY YYacCTBYIOUIUX B PEAKIMU BEILIECTB, M0 TEIIIOBOMY 3((PEKTY, 10 U3MEHEHUIO
CTENEHEH OKHUCIEHUS XUMHUYECKHUX DHIIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO
KaTtajau3aTopa). DK30- U S3HIOTEPMUUECKUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTue O CKOpOCTM XHUMHUYECKOW peakuuu. I[loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHYECKHX peakiusx. [[oHATHE O TOMOre€HHBIX M Te€TE€pPOTrE€HHBIX
peakiusax. [lonarne o xaranmmse. [loHATHE O XMMHYEeCKOM paBHOBeCHMHU. DaKTOpHI,
BIMSIOIIME HA CKOPOCTh XHWMHUYECKOW PpEAKIUU M IOJIOKEHUE XUMHYECKOIO

PaBHOBECHUSL.
OKUCANTETLHO-BOCCTAHOBUTENBHBIC peakuuu, AJIEKTPOHHBIN Oasanc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKunu. CocraBiienue YpPaBHEHUU

OKHCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKUM €  HCHOJIb30BAaHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTUYECKOW AUCCOLMALNH. DIJIEKTPOJIUTHI U HEDJIEKTPOIMUTHI.
Katnonsl, aHnonsl. MexaHW3M JUCCOLMALIMM BEIIECTB C PAa3JIMYHBIMU BHAAMU
xuMuueckon cBs3u. CreneHp aguccoruanuu. CUabHbIE U CIa0bIe dJIEKTPOIUTHI.

Peakuun moHHoro oomeHa. YCIIOBHsI MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,
IOJHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHHs peakuuid. CBOWMCTBAa KHCIIOT,
OCHOBAHUM M COJIEM B CBETE MPEJCTABICHUIN 00 JICKTPOJUTHUECKON TUCCOIUALINH.
KauectBeHnnbie peakiiu Ha HOHBIL. [[OHATHE O THIPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJICIIAMUA KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB W HEMETAUIOB (rpadura M anamasa), CIOXKHBIX BEIIECTB

5



(xJopuga HaTpHsi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOW PEaKIMH OT
BO3JICHCTBUS PA3TUYHBIX (PAKTOPOB, UCCIIEIOBAHUE IIEKTPOIMPOBOIHOCTH PACTBOPOB
BELIECTB, IIpollecca JAMCCOLMALMUA KHUCJIOT, Ieinoued u coned  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MATEpPUAJIOB), TMPOBEJIEHUE OIBITOB, WLIIOCTPUPYIOIINX
NPU3HAKK MPOTEKAHUs peaKluii HOHHOro oOMeHa (0O0pa3oBaHUE OCaJKa, BbIJCIICHUE
rasza, oOpa3oBaHHE BOJbI), OMBITOB, HILIIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX pPEaKUuid (rOpeHue, peakUuuu pasjoKEHUs, COEAUHEHUS),
pacno3HaBaHHE HEOPraHWYECKHX BELIECTB C MOMOULIBIO KAaY€CTBEHHBIX PEaKIUi Ha
WOHBI, PEILICHHE SKCIIEPUMEHTAIBHBIX 3aa4.

HemeTanibl 1 uX coeiuHeHUsA

OOmrast  xapakTepucThKa TamoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3MYECKUE CBOMCTBA MPOCTHIX
BEII[ECTB — TAJIOT€HOB. XUMHYECKUE CBOMCTBA HA MIpUMEpPE XJIopa (B3auMOJIEHCTBHE C
MEeTaJUlaMH, HeMeTaJUlaMu, Imejiodamu). XJjopoBojaopona. ConisHas KHCIIOTa,
XUMHYECKUE CBOWCTBA, OJIyYEHUE, IPUMEHEHUE. [[elicTBUE XJI0pa U XJIOPOBOAOPOIA
Ha OpraHU3M uesoBeKa. BakHelme XJI0puibl U UX HAXO0XKICHUE B IPUPOJIE.

OO6mrass xapakrepucTuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3MUECKHe CBOICTBA
MIPOCTBIX BEILIECTB — KUCJIOPOJA U Cepbl. AJUIOTPONHBIE MOAU(PUKALIMKA KUCIOPOJa U
cepbl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOAOPON, CTpOeHuE, (PU3NYECKHE U
XUMUUYeckue cBoicTBa. OKCHUIBI Cepbl Kak MPEACTABUTENM KHUCIOTHBIX OKCHIOB.
CepHas kuciora, pU3nuecKkue U XMMUYECKUE CBOMCTBA (0OIIME KaK MPEeACTAaBUTEIIS
KJlacca KHUCIOT M crnenupuyeckue). XUMUYECKHE pEeaKIMH, Jekallhe B OCHOBE
MPOMBIIUIEHHOTO CHoco0a MOJy4YeHUs CEepHOM KHCIOThl. IlpuMeHeHune cepHOU
KUCIOThl. CoOnM CepHOM KHUCIOTHI, KauyeCTBEHHas peakiusi Ha Cyib(paT-uoH.
Haxoxnenune ceppl M €€ COCAMHEHWM B MNPUPOJAEC. XHUMHUUYECKOE 3arpsi3HCHUE
OKpY’KaroILIEl Cpeibl COETMHEHUSIMH CEepPbl (KUCIIOTHBIE JOK/IU, 3arPA3HEHNUE BO3qyXa
Y BOJIOEMOB), CIIOCOOBI €r0 NMPeA0TBPAILEHUSI.

OO6mrast xapakTepuctuka djeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTEIEHH OKUCIICHHS. A30T, PacIpOCTPAHEHUE B MPHUPOJE,
bu3nUeckue U XuMU4Yeckue cBoiicTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro
(u3Myeckue U XMMHUUYECKHUE CBOMCTBA, MOJydeHUE U npumeHeHue. Coau aMMOHUS,
ux (U3MYECKUE U XMMHUYECKHE CBOMCTBA, MpuMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHUsI. A30THas KHUCJIOTa, €€ TMOoJydyeHue, (PU3NYeCKue W XUMHUUYECKHE
cBoicTBa (OOIlIME Kak TMPEACTaBUTENsl Kiacca KHUCIOT U crenuduyeckue).
Ucnonb30oBaHre HUTPATOB U COJIEH aMMOHHUSI B KaU€CTBE MUHEPAJIbHBIX YI0OpECHMUIA.
XVWMHUUYECKOE 3arps3HEHUE OKpPYXarolleld cpeibl COCAMHEHUSMHU a30Ta (KUCIOTHBIE
JOXIHU, 3arpsi3HEHHEe BO3[yXa, MO4YBbl U BogoémoB). dochop, ammoTponHbie
moaudukamuu docdopa, puznyeckue u xumudeckue cporictea. Oxcup dhochopa (V)
u (Qochopnas kucnora, GUNUECKHE W XUMUYECKHE CBOWMCTBA, IOJIyYCHHE.
Hcnonp3oBanne hochaTtoB B KauecTBE MUHEPATBHBIX YI0OPESHHIA.



O6mas xapakrepuctuka sneMeHToB I[VA-rpynmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEepPHBIC CTETIEHU OKUCICHHs. YTIEPOl, aNIOTPOIHbIE MOAU(PUKAIINH,
pacnpocTpaHeHue B MpUpoje, PU3NYECKUe W XMMUYECKHE CBOMCTBA. AJCOpOIuS.
Kpyrosoport yriepona B npupojie. OKcuabl yriaepoa, ux GU3nyeckue 1 XuMHIeCKHUe
CBOMCTBa, JEHCTBUE HA JKHUBBIE OPraHU3Mbl, TOJy4Y€HHE U TPUMEHEHHE.
Dkosiornyeckue mpoOJieMbl, CBsi3aHHbIE € okcugoM yriepoaa (IV), rumoresa
r7100ampHOTO TOTEIVICHHUS KJIUMaTa, MapHUKOBBIN 3¢ (dekT. YronpHas KUcCIoTa U e
comd, WX (U3MYECKHe W XHUMHUYECKHE CBOWCTBA, MOJyYeHHWEC U TIPUMCHCHHE.
KauecTBennas peaxiusi Ha kapOoHaT-uoHBL. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEJIUIIHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO3SIUCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKHX BEIIECTBAX KAaK O COEAMHEHUAX
yriaepoja (METaH, 3TaH, 3TWIEH, alleTWIEH, 3TaHOJ, TJIMUEPUH, YKCYCHasi KUCIIOTA).
[IpupoHbIe UCTOYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3, He(PTh), MPOTYKTHI
ux mnepepaboTku (OEH3WH), UX POJb B OBITY W MPOMBIIUICHHOCTU. [loHsITHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OeNKax, yriaeBoJaax — U UX POJH B KU3HU
yenoBeka. MaTtepraibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUI.

Kpemunii, ero ¢usmueckue W XUMHUYECKHE CBOMCTBA, TIOJyYCHHE U
npumeHenue. CoeauHeHus KpeMHus B mipupoze. Oomue npeacTaBieHuss 00 OKcuie
kpemausi (IV) u kpemHueBoil kucnore. CHIMKAThI, UX HMCIOJb30BAaHUE B OBITY, B
IIPOMBIIUICHHOCTH. Ba)KHEWIINEe CTPOWUTEIbHBIE MATEPHANIBL: KEpaMHuKa, CTEKIIO,
LIEMEHT, OeToH, eyne300eToH. [IpoOsembl  G€30MacHOrO  MCIOJIb30BAHUS
CTPOUTENIHLHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yuyeHHE O00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KHCJIOTHI,
MPOBEJICHUE KAUECTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI U HAOJIIOACHUE MPU3HAKOB UX
MPOTEKAHUSs, OMBITHI, OTpaKAIONINE (PU3NIECKUE U XUMUYECKUE CBONCTBA TAJIOTCHOB
U UX COCAMHEHUH (BO3MOXHO MCIOJb30BaHUE BUEOMATEPHUATIOB), 03HAKOMIICHUE C
oOpasniaMu  XJIOpUAOB (TaJIOTEHHIOB), O3HAKOMJICHHE C oOpas3liamMu cepbl U €€
COCIMHEHUSIMU  (BO3MOXHO HCIOJB30BaHUE BUJEOMATEpUATIOB), HaOIIOICHNE
mpoiiecca OOYTrIWBaHMUS caxapa TMOJ] JCHCTBUEM KOHIICHTPUPOBAHHON CEpHOU
KHCJIOThI, W3YYCHHE XHUMHUYECKHX CBOWCTB pPa30aBICHHOM CEpHON KHUCIOTHI,
MIPOBE/ICHHE KAYECTBEHHOW peakiMu Ha cyib(haT-uoH M HaOJIOJIEHUE MpU3HAKa €€
MPOTEKaHUsl, O3HAKOMIICHHE C (PU3MYECKUMH CBOMCTBaMM a3oTa, (ochopa um ux
COEIMHEHMI (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUAIOB), 00pa3aMu a30THBIX U
dbochopHbIX ynoOpeHuii, MoaydyeHUe, coOUpaHue, paclO3HaBAaHUE U H3YUCHHE
CBOMCTB aMMHaKa, IPOBEJCHNE KaueCTBEHHBIX peaklii Ha MOH aMMOHUS U docdar-
VMOH U M3y4YCeHUE MPU3HAKOB WX MPOTEKAHUsI, B3aUMOACHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHCIOTBI C MeAbl0 (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
M3y4eHUE MOJIeNIeH KPHUCTAIMYECKUX pPEmEToK anmasa, Tpadwurta, dymiepena,
O3HAKOMJICHUE C TIPOIIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yraéM U YCTPOWCTBOM MPOTHBOTA3a, MOJIydeHHe, COOMpaHue, pacrno3HABAHHUE H
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U3YYEHHUE CBOWMCTB YIJEKUCIOr0 Ta3a, NPOBEACHUWE KAUYECTBEHHBIX PEaKIUN Ha
KapOOHAT M CUJIMKAT-UOHBI U M3YUYEHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIMEN CUIIMKATHON MPOMBILIIJIEHHOCTH, PEIICHUE JKCIIEPUMEHTAIBHBIX 3a7ad
1o Teme «BakHeuIe HEMETAIIIbl U KX COSIUHEHUSD.

MeTaJsibl 1 X COeIMHEHUS

OO01mas xapaKTepUCTHKAa XUMHUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
nonoxxenus B Ilepuogmueckon cucrteme xumuyeckux aneMeHToB J[. . Menneneesa
u cTpoeHuss aToMoB. CTpoeHre MeTamioB. Merauinueckas CBsI3b U METaJIMYecKas
KpUCTAJUIMYECKasi PEIIETKA. OJIEKTPOXUMHUYECKUN P HANpPsHKEHUH METalIoB.
dusuvyeckue M XUMHUYECKHE CBOMCTBAa MeTawioB. OOmue crmocoObl MOTydeHUs
MeTtaisioB. [loHATHE O KOPpPO3WU METAJIOB, OCHOBHBIE CIIOCOOBI 3aAIIUTHI UX OT
koppo3uu. CruiaBbl (CTallb, YyT'yH, AIOPAIIOMUHUMN, OpOH3a) MU UX NPUMEHEHHE B
OBITY ¥ POMBIILJICHHOCTH.

[IlenouHble MeTaUIBL: NOJIOKEHUE B Ilepuonnueckoil CUCTEME XUMHYECKHX
anemeHToB [[. M. MenzeneeBa, CTpOGHHE HX aTOMOB, HAXOXKJICHHE B IPHUPOJE.
duznueckre U XUMUYECKUE CBOMCTBa (Ha mpuMepe HaTpusi u Kamusi). OKCuabl U
TUAPOKCUIBI HATpUS U Kanus. [[puMeHeHne mEeI0uYHbIX METAIIOB U UX COCTUHEHUIA.

[lenoyHO3EeMENbHBIE ~ METAJUIBI MAarHMM W KalbLMl:  TOJIOXXEHUE B
Ilepnogmueckoi cucreme xuMuueckux 3yeMeHToB Jl. M. MenaeneeBa, ctpoeHue ux
aTOMOB, HaxoXJeHue B npupoae. Pu3nueckue U XMMUYECKHE CBOWCTBA MArHus U
Kayblusl. Baxuelie coeMHeHUsT Kanblus (OKCUA, TUIAPOKCH, coin). KECTKOCTh
BOJIbI U CITOCOOBI €€ yCTpaHEHHUSI.

AJIFOMUHUIA: TIOJI0)KEeHUE B lleproanueckoi cUCTEME XMMUYECKHUX 3JIEMEHTOB
J. . MeHnneneeBa, CTpoeHHME aToMa, HaxoxKaeHUE B mnpupoje. Duszndeckue u
XUMUYECKUE CBOMCTBA amtOMHHHS. AMQOTEpHbIE CBOMCTBA OKCHAA W THIPOKCHAA
ATIOMUHUS.

Keneso: nonoxenue B [lepuoauueckont cucreme XuMrU4Ieckux 3seMenTos 1. U.
MenneneeBa, CTpOCHHE aTOMa, HAXOXACHUE B Ipupoae. PU3NYECKHe U XUMUYECKHE
cBoricTBa kene3a. Okcupl, ruapokcuapl U conu xkeneza (II) u xeneza (1), ux
COCTaB, CBOMCTBA U MOJIyYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHME C 00pa3llaMd METAUIOB M CIUIaBOB, HX (U3HUYECKUMU
CBOMCTBaMHU, U3yUEHUE PE3YJIbTATOB KOPPO3UU METAIIIOB (BO3MOXKHO UCIIOIb30BAHNE
BHJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBHUSI OKCHUJIa KajlbIUs U HATPUS C
BOJIOM (BO3MOKHO UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), HCCIEIOBAHUE CBOWCTB
KECTKOM BOJIBI, MpOIECCa TOPEHUS KeJle3a B KUCI0poAe (BO3MOKHO MCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX pEAaKIUH Ha HWOHBI:
MarHusi, Kajablusi, amoMuHus, nuHka, sxkeneza (II) m xenmeza (), menm (II),
Ha0II0ZICHUE U OMUCAHUE TIPOIIECCOB OKPAITMBAHMS TUIAMEHU MOHAMU HATPHS, Kalus
M KanblMs (BO3MOXHO MCIOJIb30BAaHUE BHJEOMATEPHANIOB), HCCIEIOBAHUE



aM(OTEpHBIX CBOMCTB THAPOKCHUIIA AIIOMUHUSA M TUIAPOKCHAA IMHKA, pPEIICHUE
AKCIIEPUMEHTAJILHBIX 33/1a4 10 TeMe «BakHelIne MeTamibl U UX COSAMHEHUS.

XuMHA 4 OKpPYKawIas cpeaa

BemectBa u Marepuanbl B TMOBCEIHEBHOW JKM3HU 4YeloBeka. besomacHoe
UCIIOJIb30BAaHUE BEUIECTB UM XMMHYECKUX peakiuil B ObiTy. [lepBas momomis mpu
XUMUYECKUX 0KOrax U OTPaBIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYXalollel cpeapl (mpenesibHas JOMyCcTUMAst
KOHIleHTpalus BemiecTB, nainee — [I[JIK). Ponb XuMuu B pelieHUU SKOJIOTHYECKUX
npoOsem.

Xumuueckuii IKCnepumMenm:

M3ydyeHHEe OOpa3IloOB MAaTepUaNIOB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEpPHbBIC
MaTrepuabl).

Mesxcnpeomemmnunie ceasu

Peannzanust MeXNpeaMETHBIX CBSI3€ NpH MU3YyYEHHMH XHUMUUM B 9 Kiacce
OCYIIECTBJISIETCSL Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK W TIOHATUM, SBIAIOIIUXCA CUCTEMHBIMH JUISI OTHEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE MOHSTHUS: HAy4YHBIM (haKT, TUIOTE3a, 3aKOH,
TEOpus, aHalIW3, CHUHTE3, Kilaccuukaius, MNEPUOJUYHOCTh, HAOJIOJACHUE,
AKCIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHHUE, MO/IENb, SIBICHUE, MTAPHUKOBBINA (P (DEKT,
TEXHOJIOTHUS, MaTEpHUAJIbI.

®dusuka: MaTepus, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIHI,
PaIMOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUUECKUN 3apsig, MIPOBOJIHUKHU,
MOYTPOBOJHUKH, TUAJEKTPUKHU, (POTODIEMEHT, BEIIECTBO, TEJIO0, 00BhEM, arperaTHoe
COCTOSIHME BEIECTBa, Ta3, PacTBOpP, PaCTBOPUMOCTb, KPUCTAJUIMYECKasl peHIETKa,
CIUTaBbI, (U3MUECKHUE BETUYNHBI, €IUHULIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTRBO,
IUIaHETHI, 3BE3161, COJHILE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, SKOCHCTEMa, MHUHEpATbHBIC
yA00pEeHHSs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPaAJbl, TOPHBIE MOPOIbI, TIOJIE3HBIC
MCKOTIa€MbIE, TOTIMBO, BOJHBIE PECYPC



Paznen 2. [lnannpyemble pe3yabTaThl 0CBOEHHS MPOrPaMMBbI 110 XUMUM HA
YPOBHE OCHOBHOTI0 00111er0 00pa3oBaHUsA
N3yyenne XxuMuu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HANpaBJiICHO Ha
JTOCTI)KEHHE OOYYaloIUMUCS JIMYHOCTHBIX, METANpeIMETHBIX M MPEIMETHBIX
PE3yJIbTaTOB OCBOCHUS COAECpKaHUs y4eOHOro MpeaAMeETa.
Peanu3anus NIKOJIbHBIMHY NEJATOTAMHU BOCIIUTATEIBHOT0 MOTEHNAJIA
YPOKAa IpeamnoJiaraer cjieayoniee:

- YCTAaHOBJICHUE JOBEPUTEIBHBIX OTHOLIEHUH MEXAYy YYUTEIEM M  €ro
YYEHUKAaMHU, CIIOCOOCTBYIOLIUX MMO3UTUBHOMY BOCHPHUATHIO YYaLTUMUCS TPeOOBAHUN
U IPOCBO yUUTEI,

MPUBJICYCHHUIO UX BHUMaHUS K 00CyX)AaeMoOil Ha ypoke HHPOpMaluu,

- aKTUBHM3alMH UX MIO3HABATEIbHOU JEATEIbHOCTH;

- I0OYX/IeHUE UIKOJBHUKOB COOJIOJaTh HAa YPOKE OOIIEHPHUHSTHIE HOPMBI
MOBEJEHUS, MpaBuia OOLIEHUS CO CTaplIUMH (YYUTENIAMH) M CBEPCTHUKAMU
(LLIKOJIbHUKAMMU ), IPUHUMUIIBI Y4EOHOU JUCHUIUIMHBI 1 CAMOOPTaHU3alUu;

- IPUBJICYEHUE BHUMAHUS IKOJbHUKOB K [IEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha
ypOKax SBJIEHWI, opraHu3alus UX padOThl C MOJy4YaeMOW Ha YPOKE COLHUAIbHO
3HAUUMOM HH(POpMALME — WHULIHMHPOBAHUE €€ OOCYXICHUS, BbICKA3bIBAHUSA
YYAIIMMHCS CBOETO MHEHUS IO €€ MOBOAY, BEIPAOOTKU CBOETO K HEM OTHOILIECHHS;

- ICIIOJIP30BAHUE BOCHUTATENBHBIX BO3MOXHOCTEH COJEp)KaHUS Y4eOHOTO
IIpeAMETa Yepe3 NEMOHCTPALMIO JETSIM IPUMEPOB OTBETCTBEHHOI'O, I'PaKIaHCKOTO
MOBEJICHHS, IIPOSIBJICHUS YEIIOBEKOMIOOHS M JOOPOCEPICUHOCTH, Yepe3 Moa0op
COOTBETCTBYIOIIUX TEKCTOB Ui YTEHHUs, 3a1ad JUid peuieHus, IpoOJIeMHBIX
CUTyalu# 17151 OOCYXKIECHMsI B KJIacce;

-IPUMEHEHHE Ha YpPOKE MHTEPAKTUBHBIX (QOpM padOThl  yHAIIKUXCH:
MHTEJUIEKTYaJIbHBIX ~ UTP,  CTUMYJUPYIOIMIMX  MO3HABATEIbHYID  MOTHBALUIO
IIKOJIBHUKOB; JAMCKYCCHI, KOTOpPbIE AT yYalllMMCS BO3MOKHOCTh IPUOOpecTH
OMBIT BEJICHHUSI KOHCTPYKTUBHOTO JIMAJIOra; rPyninoBoi padoThl UiiM pabOThHI B Mapax,
KOTOpbIE€ yYaT IIKOJIBHUKOB KOMaHAHOW paboTe W B3aUMOCIHCTBUIO C JIPYrUMU
JIETHMH;

- BKJIIOYEHUE B YPOK HIPOBBIX IPOLELYP, KOTOPBIE IMOMOTAOT MOAAEPKATH
MOTHMBAlIMIO JE€Ted K IMOJIyYCHHUIO 3HAHUM, HAJIAKUBAHUIO  TO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHMH B KJacce,  IOMOralT  YCTaHOBJICHHUIO
no0poxenaTenbHON aTMOoc(hepbl BO BpeMsl YpOKa;

- opranu3anus me@crsa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX YUAILUXCS HAJ MX
HEYCIEBAIOIIUMU OJTHOKJIACCHUKAMHU, JAIOIIEro MIKOJIbHUKAM COLMAIbHO 3HAYUMBIN
OMBIT COTPYAHUYECTBA U B3aUMHOM TTOMOIIH;

- UHULIMMPOBAHUE W TOAJIEP)KKA  HUCCIEJ0BATEIbCKOW  JeATEIbHOCTH
IIKOJILHUKOB B paMKaxX pealu3allid WMH WHIUBUAYAIbHBIX W TPYIMIOBBIX
MCCJIEI0BATENbCKUX MPOEKTOB, YTO JAacT IIKOJIbHUKAM BO3MOXKHOCTh MpPHUOOpECTH
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HaBBIK  CAMOCTOSITEJIBHOTO  PELIEHUSI  TEOPETHYECKOW  MpoOJeMbl,  HaBBIK
reHepUpoBaHUs M OQOpPMIICHUS COOCTBEHHBIX WJEH, HABBIK YBa)XXUTEIHHOTO
OTHOUIEHUSI K YY>KUM HAesiM, 0GOpMIIEHHBIM B paboTax APYTHX HCCIEI0BaTENeH,
HaBBIK MMyOJMYHOTO BBICTYIUICHUSI TIEpell ayJUTOpHEH, apryMEeHTUpPOBaHUS U
OTCTAauBAHUS CBOEH TOUYKH 3PEHUSI.

JIMYHOCTHBIE Pe3yJIbTAThI

JIngyHOCTHBIE  pe3yJbTaThl OCBOEHUS MPOTPAMMBI  OCHOBHOTO  OONIEro
o0pa3oBaHMs JIOCTUTAIOTCS B XOJ€¢ OOy4YEeHHs XHMHH B €IMHCTBE YYEOHOW U
BOCIIUTATEJILHON ACATEIBHOCTA B COOTBETCTBHM C TPAJUIMOHHBIMU POCCHUCKUMU
COIIMOKYJIBTYPHBIMHU W JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHSATHIMU B
oOmmecTBe TpaBWJIaMH M HOPMaMd TIOBEJCHUS U CIOCOOCTBYIOT TpolleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATIU3AIMHN 00yUYaIOIIUXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJCTBOBaTbCA  CHUCTEMOM  IO3UTUBHBIX  ILIEHHOCTHBIX  OpPUEHTAMM U
paclIMpEeHUe OIbITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOI'O0 OTHOIIEHUS K OTE€YECTBEHHOMY KYJBTYPHOMY, UCTOPUUYECKOMY U
HAay4YHOMY HACJIEIUI0, MOHUMAHUS 3HAYEHUS XUMHUYECKOM HAyKh B KU3HU
COBPEMEHHOT0 O0OIIEeCTBa, CHOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHOpMaILUEH O
MEePEIOBbIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

MPEJICTABICHUSI O COLUMAIBHBIX HOPMaxX M MPaBWJIAX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTHBE, KOMMYHHUKATHBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, yueOHO-UCCIIEIOBATENIbCKOM, TBOPUECKON U IPYTUX BHUJIAX NEATEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESITEIBHOCTH TIPU BBITIOJHEHUU
y4eOHBIX, TMO3HABaTEIbHBIX 3a/a4, BBITOJIHCHUH XUMHUYECKUX DJKCIEPUMEHTOB,
CO37IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIIN
B TIpoliecce ITOW y4eOHOU AesTENbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE U
MMOCTYIKH CBOMX TOBapHUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HaHUs MOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMA:

MHPOBO33PEHYECKNE TMPEICTABICHUSI O BEUIECTBE M XUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU W COCTABISIONINE
OCHOBY JJIsl TIOHUMAaHHSI CYIIHOCTH HAay4dHOU KapTHHBI MUpa, IpeAcTaBieHUus o0
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOIbI, B3AUMOCBS3SX YEJIOBEKA C
NPUPOJHOM CPENOM, O POJIM XMMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

M03HAaBaTeJIbHbIE MOTHBBI, HANPaBJICHHBIE HA TMOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJIUMBIC IS OOBSICHEHHS HAONIOJAaeMBIX IPOIIECCOB M SBJICHHUH,
MO3HABATENIbHON, WH(GOPMAIIMOHHOW W YHUTATENbCKON KYJIbTYPhl, B TOM YHUCIIE
HaBBIKOB CaMOCTOSITEIbHOH paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM
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JUTEPATypoO, JOCTYNHBIMU TEXHUYECKUMH  CpPEJICTBaMU  MH(OPMALMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEHHI0O M TIO3HaHMIO, JIIOOO3HATEIBHOCTh, T'OTOBHOCTh H
CIIOCOOHOCTB K CaM000pa30BaHUIO, IPOEKTHON U UCCIIEI0BATENBCKON NEATEIbHOCTH,
K OCO3HAaHHOMY BbIOOPY HalpaBJIE€HHOCTH U YPOBHS 00y4€HUs B JaJIbHEHIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE EHHOCTH KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 310POBBIO,
YCTAaHOBKHM Ha 3J0pOBBI 00pa3 KH3HU, OCO3HAHWE TMOCIEACTBHA WM HEMPUSITHE
BPEOHBIX  MNpUBbIYEK  (YyNOTPEOJICHHS  QJIKOroJyis, HApKOTHKOB,  KypeHHs),
HEOOXOUMOCTH  COOJIOJIEHUST MpaBwil  0O€30MacHOCTH TMpu  OOpalleHuu ¢
XUMUYECKUMH BEILIECTBAMHU B OBITY U PEATIbHOW KU3HH;

5) Tpy10BOT0 BOCIIMTAHUS:

UHTEpEC K MPAKTUYECKOMY M3y4eHHUIO0 Ipodeccuil U Tpyaa pa3InyHOro poja,
YBOXXEHHUE K TPYAY U pe3ysbTaTaM TPYIOBOH JEATEIBHOCTH, B TOM YUCIIE HA OCHOBE
INPUMEHEHHUS NPEIMETHBIX 3HAHUN MO0 XMMUHU, OCO3HAHHBIN BBIOOP MHIUBUAYaTbHON
TPaeKTOPUU NPOAODKEHUS O00pa3oBaHUs € YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEW, YCHEIIHON
npo(hecCHOHAIBHON AESITENHOCTH U PAa3BUTUS HEOOXOIUMBIX YMEHUM, TOTOBHOCTb
aJanTUPOBAThCA B MPOPECCUOHANIBHOU CPEJIE;

6) IK0JI0rHYeCKOro BOCTIMTAHNS

AKOJIOTMYECKHU LIENECO00pa3HOe OTHOUIEHUE K MPUPOJIE KAK UCTOYHUKY KU3HH
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IOHUMAHUE LIEHHOCTU 3J0pPOBOTO H
O0e3zomacHOro o0Opa3a JKM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(¢u3MUYEeCKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHE LEHHOCTH COOJIOJICHUS
npaBuil 0€30MacHOro MOBEIECHUS MPU paboTe C BEIIECTBAMU, a TAKKE B CUTyalUsX,
YTPOXKAKOUIUX 310POBBIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH TMPHUMEHSATHh 3HAHUS, IOJIydaeMble MPU U3YYEHUU XUMUH, I
pelIeHusl 3a7a4, CBS3aHHBIX C OKPYKAIOLIEW NPUPOAHOM CPENOH, ISl MOBBIIICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KYJbTYpbl, OCO3HaHUS  TIJ00AJIbHOrO  Xapakrepa
HKOJIOTMYECKUX MpOoOJIeM M MyTel HX peUleHHs] MOCPEICTBOM METOA0B XHMMHH,
DKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJACTBOBATbCS MM B IO3HABaTEIbHOM,
KOMMYHUKATUBHOM M COLMAJILHON ITPAKTHKE.

MeTtanpeaMeTHble pe3yJbTaThl

B cocraBe MeranpeaMETHBIX PE3yNbTaTOB BBIJIEISIOT 3HAUYUMbIEC IS
(dbopMHUpOBaHUST MUPOBO33pPEHHUS OOLIEHAYYHBIE MOHATUSA (3aKOH, TEOpHs, MPUHIIUII,
runoresa, (axkT, CcUCTeMa, MPOLECC, OKCIEPUMEHT U JIPyroe.), KOTOphIe
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAaHMW M3 3TUX MPEAMETOB (HOPMHUPOBATH NPENCTABICHUE O IIEIOCTHOU
HAyYHOM KapTHHE MHpa, U yHHUBEpCalbHbIE yuyeOHbIe NEHCTBUS (IO3HABAaTENbHBIE,
KOMMYHHMKATHUBHbIE, PETYJIATUBHBIE), KOTOpble oOecrneynBaroT (HOpPMUPOBAHHE
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TOTOBHOCTH K CaMOCTOSITCIbHOMY ITUTAHHPOBAHHWIO M OCYIICCTBICHUIO YUeOHOM
JESTSIIHHOCTH.

ITo3HaBaTeIbHbIE YHHBEPCATbHbIE YUeOHbIE el CTBHUS

Ba3oBble Jiornyeckue a1eiicTBHA:

- YMEHHUS HCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS NP OCBOCHUHU
3HAHWM: PACKPBIBATh CMBICT XHMHUYECKHX MOHSATHH (BBIICIATh WX XapaKTEepHBIC
MPU3HAKH, yCTAHABJIMBATh B3aWMOCBS3b C JPYTUMHU TOHATHUSMH), HCIOJIB30BaTh
MOHATHUS JJI1 OOBSICHEHUS OTICIBHBIX (DAaKTOB W SBJICHUH, BHIOWPATh OCHOBAHUS U
KpUTEPUHU ISl KIAacCHU(UKAIIMM XUMHUYECKUX BEMIECTB U XUMHUYECKHX PEaKIIHH,
yCTaHABIMBATh TPUYUHHO-CJICICTBCHHBIE CBSI3M MEXAY OOBEKTaMH W3YYCHHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTUBHBIC, NEAyKTUBHBIC, N0 AHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS;

- yYMEHHE TPHUMEHSAThH B TPOILIECCE TO3HAHUSI TMOHATUS (MPEIMETHhIE U
MeTarpeMETHbIE), CUMBOJUYECKHE (3HAKOBBIE) MOJICIH, MCIOJIb3yeMble B XUMHH,
peoOpa3oBbIBATh IIUPOKO MPUMEHSEMbIE B XUMHUU MOJICTbHBIC MPEACTABICHUS —
XUMUYECKUN 3HaK (CMMBOJ OJJIeMEHTa), XUMH4Yeckass ¢opMyla U YypaBHEHHUE
XUMUYECKON peaklud — NP PEIIeHUd Y4yeOHO-IIO3HABATENbHBIX 3a/lad, ¢ YYETOM
ATUX MOJICNBHBIX TMPEICTABICHUN BBIABIATh M XapaKTEPU30BaTh CYIIECCTBEHHBIC
MPU3HAKN M3Y9aeMBIX OOBEKTOB — XMMHUYECKHX BEIECTB M XMUMHYECCKUX PEaKIIHi,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CJICACTBCHHBIC  CBS3U M
MIPOTUBOPEYHS B U3YIACMBIX TPOIIECCAX U SIBICHUSIX.

Ba3oBble uccienoBaTebCcKue eiiCTBUSA:

- YMEHHE HCIIOIbh30BaTh IOCTABJICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MMO3HAHUS, a TAKKE€ B KAUECTBE OCHOBHI I (POPMUPOBAHUS THITIOTE3BI TIO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

- TpuOOpEeTEeHUE OIbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEIACHHUIO
VYCHHYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJoJaTh 3a XOJIOM  Mpoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yabTaT, (HopmMyaupoBaTh 00OOIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBENEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUYET O
MpoJieJIaHHOM padoTe.

Pabora c nundopmanmueii:

- yMCHHE BBIOMpaTh, AHAJU3MPOBATH M WHTEPIPETHPOBATH HH(HOPMAIIHIO
Pa3TUYHBIX BUAOB M (DOPM MPEACTABICHUS, MOJIYYaeMYH W3 Pa3HBIX HMCTOYHHUKOB
(Hay4YHO-TIOMYJISIPHAS JINTEpaTypa XUMHUYECKOTO COJICP KaHMS, CIIPABOYHBIC ITOCOOHS,
pecypcbl HTepHETA), KPUTHYIECKH OIEHWBATh MPOTHBOPCUYUBYIO U HEJIOCTOBEPHYIO
uH(pOpMaIHIO;

- YMCHHE TPHUMCHSTH Pa3IUYHbIC METOJBI M 3alpOChl NIPH TIOWCKE U OTOOpE
uHQOpPMAIMU W COOTBETCTBYIONIUX JaHHBIX, HEOOXOJMMBIX JUISI BBITOJHCHUS
y4eOHBIX M TO3HABaTEIBHBIX 3a/lau OMPEeIEHHOTO THIA, MPUOOpPETEeHNEe OMbITAa B
o0JacTH  WCTHONB30BaHHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYpOW aKTUBHOTO HCIOJB30BAHMS PA3JIMYHBIX MOUCKOBBIX CHCTEM,
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CaMOCTOSTENIbHO BBIOMpaTh ONTHUMANbHYIO (DopMy mpeacTaBieHus MHOpMauu u
WUIFOCTPUPOBATh pEIIaeMble 3aJayd  HECIIOXKHBIMU CXEMaMH, JuarpaMMami,
IpyruMu opMamMu rpaduKu U UX KOMOHUHALIMSIMU;

- yYMEHHME UCIOJIb30BaTh M AaHAIM3UPOBaTh B IIpollecce Yy4dyeOHOU U
UCCIIEIOBATENLCKON JIEATETbHOCTH MHGOPMAIMI0 O BIUSHUU TMPOMBIIIICHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOTHON CPEBI.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeiCTBHSA:

- YMEHUS 337aBaTh BOIIPOCHI (B X0JIe Auanora u (W) TMCKYCCHUH) MO CYIIECTBY
oOcykmaemMoii  TeMmbl, (OPMYJIHUPOBATh CBOM NPEIOKEHHUS  OTHOCHUTEIHHO
BBIIIOJIHEHHUS MTPEUIOKEHHON 3a1a4u;

- yMEHUS INPEACTaBIATh MOJYYEHHBIE  pE3yJlbTaTbl  IO3HABATEJILHOM
NEeSATEIBbHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX; JAENaTh MPE3EHTALUIO PE3yIbTaTOB
BBITIOJTHEHUSI XUMHYECKOI0 IKCIEPUMEHTa (Ja0OpaTOpHOIO OIBITA, J1aOOpaTOPHOU
paboThI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IIPOEKTA);

- yYMEHHA Y4YEOHOrO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
II03HABATEJIbHOM U UCCIIEI0BATEIBCKON NEATEIBHOCTH NPU PELIEHUH BO3HUKAIOLIUX
npobsieM Ha OCHOBe Yyuéra OOIIMX MHTEPECOB U COIVIACOBAHUS MO3ULMN
(obcyxnenusi, 0OMEH MHEHUSIMHU, «MO3TOBBIE€ HITYPMbI», KOOPIUHAIMS COBMECTHBIX
NEUCTBUH, OMpe/IeSICHUEe KPUTEPUEB MO OILEHKE KayeCTBa BBIMOJHEHHOW pPabOThI U
IpyTHE).

PeryisiTuBHBIE YHMBepCaJbHbIe Y4eOHbIe 1eliCTBHUA:

- YMEHHUE CAaMOCTOSITEIbHO OIpPEAENATh LENH EATeIbHOCTH, IUIAHHUPOBATh,
OCYUIECTBJISATh, KOHTPOJHUPOBATH M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesTeNbHOCTh, BbIOMpaTh Hanbosee 3((PEeKTUBHBIE CIOCOOBI pEelIEHUs YYEOHBIX U
MO3HABATENIbHBIX ~ 3aJa4, CaMOCTOSATEIbHO COCTaBJISATh WU KOPPEKTUPOBAThH
MPEUIOKEHHBIM  AJITOPUTM  JIEUCTBUM TNPU  BBINIOJHEHUM 33aJaHUA C  YYETOM
MOJIyYE€HHUSI HOBBIX 3HAaHUN 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAX U pEaKLUsX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOTO pE3yJbTaTa 3asBICHHOM LENIH, YMEHHE
MCITOJIB30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, IPEIAraeMbl€ B YCIOBUU 331aHUN.

IIpeaMeTHBIe pe3yIbTaThl

B cocraBe nmpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO  0053aTE€IbHOTO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW (QenepabHON paboyeil mporpamMmoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4YHblE€ 3HAHUS, YMEHHUS MU CIOCOOBI
nercTBUl, cienupuieckue i MpeIMEeTHON 001acTh « XUMHUS, BUABI IESITEIIHHOCTH
MO0 TIOJYYEHHIO HOBOTO 3HAHMS, €ro HWHTEpPHpeTaluH, TMpeodOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIUSIX.

K koniy oOyuenus B 8 kjacce npeaMeTHble pe3ybTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

e PaCKpbIBaThb CMBICJ OCHOBHBIX XHWMHYECKHX IOHATUH: aToOM, MOJIEKYya,
XUMHUYECKUI AJIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH (OJHOPOIHAS
Y HEOJHOPOJIHAsA), BAaJE€HTHOCTb, OTHOCHUTENIbHAsI aTOMHAsl M MOJEKYJISIpHAs macca,
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KOJIMYECTBO BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBas JOJI XHUMHUYECKOTO
AJIeMEHTa B COEIIMHEHHUM, MOJISPHBIM OOBEM, OKCHJ, KUCJIOTa, OCHOBAaHHUE, COJb,
AIEKTPOOTPULIATENBHOCTD, CTEIICHb OKHUCJICHUS, XUMUYECKasi  peakuus,
KJaccu(uKaus peakiuil: peakluud COCIUHEHUs, PEaKlUMU Pa3JIoKEHUs, peakluu
3aMEIleHMs], peakuu OOMEHa, 9K30- M JHJAOTEPMHUYECKHUE pPEaKIMH, TEIJIOBOU
ahdexT peaknuu, SAPO aToMa, SICKTPOHHBIA CIIOM aToma, aTOMHAas OpOWTAIIb,
paauyc aromMa, XMMHYECKas CBA3b, MOJSIPHAs W HEMOJISIpHAs KOBAJEHTHASl CBS3b,
WOHHAs CBs3b, HOH, KATHOH, aHHOH, PACTBOP, MaccoBasi J0JIs BellecTBa (IIPOLEHTHAs
KOHLIEHTpalusi) B pacTBOPE;

 WUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX TOHSTUN U MPUMEHSITh
AT MOHATHUSI IPU ONKUCAHUY BEILIECTB U UX MPEBPAIICHU;

* ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISI COCTaBIEHUs (POPMYI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

e ONIPEACNSATh BAJICHTHOCTh ATOMOB JJEMEHTOB B OHHAPHBIX COCIUHEHUSX,
CTENEHb OKHUCIICHUS DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, MPUHAJICKHOCTD
BELIECTB K OIpeNeIEHHOMY KJaccy COEAMHEHUN Mo (opmynaM, BUJI XUMHYECKOM
CBSI3U (KOBAJICHTHAsI U MIOHHASA) B HEOPTaHUYECKUX COCIMHEHUSX;

epackpbiBaTh cMbici  Ilepuonmueckoro 3akona JI. WM. Menneneesa:
JE€MOHCTPUPOBATh MOHMMAHHUE MEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHUX
AJIEMEHTOB OT MX MOJOoXeHus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHECHHS
Macchl BEUIECTB, MOCTOSHCTBA COCTABAa, ATOMHO--MOJIEKYJISIPHOTO YYEHUS, 3aKOHa
ABoranpo;

* ONKMCHIBATh U XapakTepU30BaTh TabnuuHyto popmy Ilepuogndeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB: pasziinyaTh MOHATHS «rJ1aBHas nmoArpymnma (A-rpymnma)» u
«moboyHass noarpynna (b-rpynma)», Maible W OOJIbIIME TEPUOAbl, COOTHOCUTH
0003HaueHus, KOTOpble UMEIOTCs B Tabnuie «lleproauyeckas cucteMa XUMHUECKHX
aneMeHTOB /. I. MenaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI ATOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsi sjapa, oOllee YHUCIO 3JIEKTPOHOB H
pacrpeneseHre Ux Mo 3JIEKTPOHHBIM CIIOSIM);

e KJJaCCU(PUIIUPOBATh XUMHUYECKHUE DJIEMEHThI, HEOPraHMYEeCKHE BEIIeCTBa,
XUMUYECKUE PEaKInu (10 YUCIY U COCTaBYy YYACTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TeraoBoMy 3hdexTy);

e XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
pPa3IMYHBIX  KJIACCOB, TMOATBEPKJas OINUCAHWE TMpPUMEpPaMU  MOJIEKYJISPHBIX
YPAaBHEHHUM COOTBETCTBYIOIIUX XUMUUECKUX PEAKLIAM;

 IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH MPOTEKAHHUS XUMHUYECKUX MPEBpPALICHUN B pa3IMYHBIX
YCIIOBHUSIX;

e BEIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa 10 OpMyJie COETUHEHUS, MACCOBYIO JTOJIIO
BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUu;
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e IPUMEHATh OCHOBHBIC ONEPAIMU MBICIUTENBHON NEATENBHOCTH — AHAINU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMaTH3allui0, KIacCU(PUKAILUIO, BBISIBICHUE
NPUYUHHO--CJIEICTBEHHBIX CBS3€M — ISl U3yUEHUsI CBOWCTB BEIECTB U XUMHUUYECKUX
peaKkiiii, eCTeCTBEHHO-Hay4YHbIe METOJbl MO3HAHUS — HaONIOACHUE, W3MEpEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

e CIICZIOBATh MpaBUJIAM IOJIb30BAHUA XMUMHUYECKON MOCYIOW M J1a00paTOPHBIM
000pyZ0OBaHUEM, a TAaKKE MpaBHaM OOpalIeHUs! C BEIIECTBAMU B COOTBETCTBUM C
MHCTPYKIUSIMA TI0  BBIMIOJTHEHUIO JJA0OPATOPHBIX XMUMHUYECKUX OMBITOB IO
MOJIYYCHUIO M COOMpaHWIO Ta3000pa3HBIX BemIeCTB (BOAOpPONAa M KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OINPEAEIEHHOM MAacCOBOM JIOJEH PaCTBOPEHHOTO
BCIIIECTBA, IUIAHUPOBaTh U  NPOBOJUTH XUMHYECKUE OSKCIEPUMEHTHI IO
pPacno3HaBAHHUIO PACTBOPOB LIEIOYEH U KHUCIOT C MOMOUIBI0 MHAUKATOPOB (JIAKMYC,
beHondTanenH, METUIOPAHK U APYTHE).

K xonity oOyuenus B 9 kjacce mpeaMeTHbIe pe3yibTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

e PACKPBIBATH CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: XUMUYECKHUI 3JIEMEHT,
aTOM, MOJIEKYJIa, MOH, KaTHOH, AHHWOH, IMPOCTOE BELIECTBO, CI0KHOE BELIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, CTEIIEHb OKUCIEHUS, XUMHAYECKasl PEaKius,
XUMHUYECKasi CBSI3b, TEIIOBOW 3(D(PEeKT peakiuu, MoJib, MOJISIpHBIM 00BEM, PacTBOp,
AIEKTPOIUTHI, HEANEKTPOIUTHL, FNEKTPOJUTHUECKAS JUCCOLMALINS, PEAKIIUM HOHHOTO
oOMEHa, KaTalau3aTop, XUMHUYECKOE pPAaBHOBECHE, OOpaTUMble M HeoOpaTHMbIE
peakiuu, OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, OKHUCJIHUTEb,
BOCCTAHOBUTEb, OKHUCIEHWE M BOCCTAHOBJIEHUE, AJJIOTPONUS, aM(pOTEpPHOCTD,
XUMUYECKasi CBS3b (KOBAJEHTHasi, WOHHAs, METaUIMYecKas), KpUCTALIMYEeCcKas
peméTKa, KOppo3usi METAJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, IpeleabHO
nonycrtumasi konnentpanus [1/IK BemecTsa;

 WUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX MOHSATUN U MPUMEHSThH
AT MOHATHUS PU ONKUCAHUU BEILIECTB U UX MPEBPAILICHUI;

* ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJII COCTaBJIeHUSI ()OpMYJT BEIIECTB U
YPAaBHEHHUM XUMUUYECKUX PEAKLINM;

* OMPENIENATh BAJEHTHOCTh U CTENEHb OKHCICHUS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUSIX Pa3IU4YHOrO0 COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIaCCy COEIMHEHMI Mo QopMylsiaM, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHAasi, MOHHAs,
METaJuIMuecKasi) B HEOPTraHWYECKUX COCIMHEHMSX, 3apsA]l MOHA MO XUMHYECKOU
dbopmyIie, xapakTep cpelibl B BOJHBIX PAaCTBOPax HEOPraHUUECKUX COCAMHEHUH, TUII
KPUCTAJIIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

epackpbeiBaTh cmbich Ilepumogmueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMaHUE: ONKCHIBATH W XapaKTepU30BaTh TAOIMUYHYIO
dopmy Ileproguveckoil CHUCTEMBl XUMHUYECKHUX DJEMEHTOB: pas3iinyaTh MOHSATHUS
«rnaBHas noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnma)y, manbie u
00JIbIIIKE MEPUOJIBI, COOTHOCUTh 0003HAUEHUsI, KOTOPbIE UMEIOTCS B MEPUOIUUECKON
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TabnuIle, C YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XHMHUYECKHX
AJIEMEHTOB (COCTaB M 3aps/ Aipa, O0IIee YUCIO JIEKTPOHOB U paCTIpeIeieHHe UX 10
AJIIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
AJIEMEHTOB M MX COCIMHEHHMM B MpeJiesaXx MajbIX MEePUOJIOB U TJIABHBIX MOATPYIII C
y4€TOM CTPOCHHUS UX aTOMOB;

e KJJaCCU(UIIUPOBATh XUMHUYECKHAE DJEMEHTHI, HEOPTraHMYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 YMCIy U COCTaBy YYaCTBYIOIIUMX B PEAKIUM BEIECTB, IO
TermoBoMy d(h(PEeKTy, M0 U3MEHEHHIO CTETICHEH OKUCIICHUS XUMHYECKUX YJIEMEHTOR);

e XapaKTepU30BaTh (OMHUCHIBATh) OOMIME ¥ CHCIMUPUISCKUEC XUMHUYCCKUC
CBOMCTBa MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPXKAas ONHCAaHUE MpUMEpaMU
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUA;

e COCTaBJISITh YPABHEHUS JICKTPOJUTHUECKON TUCCOUMAIIMU KUCIIOT, IIeJI0Ye U
COJICH, TOJHBIE M COKpalIEHHbIC YPaBHEHUS PEaKIMid MOHHOTO OOMEHa, ypaBHEHUS
peakuui, TMOJATBEPKIAIONIMX CYIIECTBOBAHME TI'E€HETHYECKON CBSI3M  MEXKIY
BEILIECTBAMHU Pa3JIMYHBIX KJIACCOB;

e PACKPBIBATh  CYUIHOCTh  OKHCIIHMTEIIbHO-BOCCTAHOBUTEIBHBIX  pPEAKLIUN
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OallaHCa ATUX PEaKIINiA;

e IPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPAILLICHUN B Pa3TUYHBIX YCIOBUSAX;

e BEIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAaCCOBYIO JIOJIF0O XUMHUYECKOTO 3JIEMEHTa 10 (hOopMyJie COEAMHEHHUSI, MACCOBYIO JOJIIO
BEIIIECTBA B paCTBOPE, IPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU peaKInu;

e COOJIIO/IATh TIPAaBUJIa TOJIb30BAHUSI XUMHUYECKOW MOCYI0N U J1abopaTOPHBIM
o0opynoBaHUEM, a TaK)Ke IpaBujia oOpalleHUs] ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMA TIO  BBITIOJHEHUIO JJA0OPATOPHBIX XMUMHUYECKUX OMBITOB TIO
MOJIYYSHUIO U COOUPaHUI0 ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);

e IPOBOJIUTh PEAKIMHU, MOATBEPKAAOIIME KAUYECTBEHHBIM COCTAB Pa3JIMYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPUA-, OPOMHUI-, UOAUA-, KapOOHAT-,
docdar-, cunmukar-, cynbdar-, TUIPOKCUI-HOHBI, KATHOHBI aMMOHHUS M HOHBI
M3YUYEHHBIX METAJJIOB, MPHUCYTCTBYIOLIME B BOJHBIX PAcTBOpaXx HEOPraHUYECKHUX
BEILIECTB;

e IPUMEHATH OCHOBHBIC OTEpAIlMyd MBICIUTEIBHON NESITEIPHOCTH — aHANU3 U
CUHTE3, CpaBHEHUE, OO0O0OIIeHUEe, CHUCTEMATU3allUi0, BBISBJICHUE MPUUYUHHO-
CJICICTBEHHBIX CBSA3E€U — JJISI U3YYEHHUS CBOMCTB BEUIECTB U XMMHUUYECKUX PEAKLIUH,
€CTeCTBEHHO-HAyYHbICE  METOJAbl  TO3HAHUS —  HaAOJIOJIEHHE, HU3MEpPEHHUE,
MOJEJIUPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).
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Paznen 3. Temarnuyeckoe mJIaHMPOBaHKME MO XUMHUHU

8 kiace
JJIeKTPOHHbIE
(uudpossbie)
N HaunmenoBanue KounyecTBo 4yacoB oﬁpasosaTeanble
n;_)n pa3aesioB U TeM pecypchl
NMPOrpamMMbl

Beero padoThI padoThI

Kontpoabubie IIpakTuueckue

Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA

XUMHS — BaKHas
0011aCTh
€CTECTBO3HAHHS U
MPAKTUYECKOU
JIeSITEILHOCTH
YeIoBeKa

11

BemecTBa u
1.2 XUMHUUYECKHE 15 1
peakuu

Htoro no pazneny 20

Xnmus 8 xiacc

Xwumus 8 xnacc

Pa3znen 2. BaxHeiilune nmpeacTaBUTe M HEOPraHUYeCKUX BElECTB

Boznyx. Kucnopogn.
2.1 [TonsiTHe 006 6
OKCHJIaX

Xnmug 8 xiacc

Bonopoa.Ilonstue
0 KHCJIOTax M COJIsIX

2.2

Bopa. PactBopsl.
[Moustue 06 5 1 1
OCHOBaHHUIX

2.3

OcCHOBHBIE KJIacChl
24 HEOPTraHUYECKHUX 11 1 1
COEIMHEHU I

Xnmug 8 xiacc

Xwumus 8 xiace

Xnmug 8 xiacc

Hroro mo pazneny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementon /1. U.
MenaeneeBa. CtpoeHne aToM0B. XUMHYeCKasi CBA3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

Ilepuonnueckuii
3aKOH U
3.1 [Tepuoanueckas 7
cHCTEeMa
XAMHYECKHUX

Xumus 8 Kaacc
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http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&class%5b%5d=51&class%5b%5d=53&class%5b%5d=54&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&class%5b%5d=51&class%5b%5d=53&class%5b%5d=54&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&class%5b%5d=51&class%5b%5d=53&class%5b%5d=54&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&class%5b%5d=51&class%5b%5d=53&class%5b%5d=54&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&class%5b%5d=51&class%5b%5d=53&class%5b%5d=54&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&class%5b%5d=51&class%5b%5d=53&class%5b%5d=54&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&class%5b%5d=51&class%5b%5d=53&class%5b%5d=54&subject%5b%5d=31

3.2

anemenTtoB Jl. U.
Meupene-eBa.
Crtpoenue aToma

XuMuueckas CBS3b.
OKHCIIMTENILHO-
BOCCTaHOBUTEJIbHBIE
peakuuu

Hroro no pazaeny 15

Mopnyne nporpamMmmsl
Bocrutanusa «l1IkonpHbBIH 3

YPOK»

OBILIEE KOJIMYECTBO
YACOB I10 68
[TPOT'PAMME

Xumus 8 xiacc

Xnmus 8 xnacc
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http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&class%5b%5d=51&class%5b%5d=53&class%5b%5d=54&subject%5b%5d=31

9 Kiacce

n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMMbI

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbBIE
(undposBbie)
o0pa3oBaTte/ibHbIE

pecypchl

Pa3znea 1. BenmecTBO U XUMH4YeCKHeE P

eaKIuN

11

IToBTOpEeHue
yriyOJIeHHE 3HAaHUT
OCHOBHBIX Pa3/I€JIoB
Kypca 8 kiiacca

Xwumust 9 kiacce

1.2

1.3

OCHOBHBIE
3aKOHOMEPHOCTHU
XAMHUYECKHUX
peakuuii
DNeKTpOoIUTHYECKAast
JIACCOILIAAIINS.
XUMUYECKHUE
peakiuu B
pacTBopax

Hroro no pasneny

17

Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST

Xumug 9 kiace

Xumug 9 kiace

2.1

OOmas
XapaKTepPUCTUKA
XUMHUYECKUX
sneMeHToB VIIA-
rpynmnsl. ['anorenst

Xumug 9 knace

2.2

2.3

2.4

OO6mmas
XapaKTEePUCTHKA
XUMHYECKUX
aneMeHTOB VIA-
rpynnsl. Cepa n e€
COCTMHEHHUS

O61mmas
XapaKTepUCTHKA
XAMHYECKUX
3JIEMEHTOB VA-
rpynmnsl. A30T,
bochop u ux
COEIMHEHMUS
O61mas
XapaKTepUCTHKA
XUMHYECKUX
aneMeHToB IVA-

Xumug 9 kiace

Xwumug 9 knace

Xwumust 9 kiacce
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http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c09/?interface=pupil&class%5b%5d=50&class%5b%5d=51&class%5b%5d=53&class%5b%5d=54&subject%5b%5d=31
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http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c09/?interface=pupil&class%5b%5d=50&class%5b%5d=51&class%5b%5d=53&class%5b%5d=54&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c09/?interface=pupil&class%5b%5d=50&class%5b%5d=51&class%5b%5d=53&class%5b%5d=54&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c09/?interface=pupil&class%5b%5d=50&class%5b%5d=51&class%5b%5d=53&class%5b%5d=54&subject%5b%5d=31

IPYIIIBL. YTIEpOa U
KpPEMHUM U UX
COEIMHEHUS

Hroro no pazneny

25

Pazgen 3. MeTa/uibl M HX COeIMHEHU S

OO01ue cBolicTBa

3.1
METAJIIOB
Baxueiimue
3.2 METAIUILI U UX
COEIMHEHNS

Hroro no pazneny

4

16

20

Xumug 9 knace

Xumug 9 knace

Pasnen 4. Xumusi u okpyxamomas cpeaa

BemecTtBa n

4.1 MaTepHalIbl B )KU3HA 3 Xumust 9 kiacc
4eJIoBeKa
Utoro no pazneny 3
Mopnyne nporpamMmmsl
Bocrutanus «llIkonbHbIiI 3
YPOK»
OBUIEE KOJIMYECTBO
YACOB I10 68
I[TPOI'PAMME
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Pasznen 4: Onucanue OLeHKH NMPeIMETHBIX Pe3yJIbTaTOB M0 Y4eOHOro
npeaMera «Xumus. ba3zoBblii ypoBeHb»

Cnmncoxk MTOroBbIX IVIAHMPYEMbIX Pe3yJbTATOB € YKA3aHHEM JITAINOB
ux ¢opmMupoBaHusi M CHOCO0O0OB OLEHKM (HaAampuMep, TeKylIas
(TemaTnueckasi), yCTHO (IMCbMEHHO), IPAKTUKA).

HToroBbie TIaHUPYEMBIE PE3YNbTaThl MO XUMUU (POPMHUPYIOTCS Ha
PAa3HBIX 3TANAXITPOXOKICHUS TEMBbI, BO BPEMS ITPAKTUYECKUAX 3aHATUH.

CIHMCOK HTOTOBBIX IVIAHUPYEMBIX PE3YJIbTATOB " CIoco0bI UX
OLICHKH

K koHny o0yuenusi B 8 ky1acce o0yyaromuiicsi HAy4YuTCs Cnoco0 oneHku

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX NOHATHN: Xumuuyeckud | Texkymias,
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AaHHOH, IMPOCTOE BEIIECTBO, | MTUCBMEHHBIN ONPOC
CJI0’)KHOE BEILIECTBO, BAJEHTHOCTb, AJIEKTPOOTPHUIATEIBLHOCTh, CTEIEHb
OKHCJICHHUS, XUMHUYECKasl PEaKlnsl, XUMHYECKasi CBS3b, TEIUIOBOU 3P heKT
peakiuu, MOJib,  MOJSIPHBIN ~ 00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, DJICKTPOJIUTHYECKAS] JTUCCOLMAIMS, PEAKIMd HOHHOTO
oOMeHa, KaTalu3aTrop, XUMHUYECKOE paBHOBeCHEe, oOpaTUMble U
HEeoOpaTHMbIE pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIC PEaKIIUH,
OKHCIHUTENb, BOCCTAaHOBHTEIb, OKHCIICHHEC ¥  BOCCTAHOBIICHHE,
ajutoTpornus, aM(QOTEepHOCTh, XUMHYECKasi CBsA3b (KOBAJICHTHAs, MOHHAs,
METaJUIMuecKas), KpUCTALIMYECKas pemieéTka, KOppO3usi METaJUIoB,
CIUIaBbl, CKOPOCTb XHMMHMYECKOM peaklUHH, MPEeAelbHO JOMYyCTUMAas
koHueHrpauus [1/IK Bemecrsa;

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHWMHWYCCKUX HOHATHI W TeKymaf[,
NPUMEHSTH OTH MTOHATHUS TPU OMMCAHUY BEIIECTB U UX NPEBPAICHHIA; YCTHBIN
ompoc

UCIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJMKY JUisl cocTaBiieHuss ¢opmyn | Tekymas,

BEIIIECTB M YPABHCHHUI XUMUYCCKUX PEaKITHIA; MUCHMEHHBIN
ompoc

OMnpeacIATL BAJICHTHOCTE aTOMOB 3JICMCHTOB B 6I/IHapHI)IX COCIMHCHUAX, IIncerMennsblit

CTCTICHb  OKHUCIIEHHSI  3JEMEHTOB B  OHWHApHBIX  COCIUHCHHSX, | OMPOC

MPUHAJJIEKHOCTh BEUIECTB K OMNPENCIEHHOMY KiacCy COEAMHEHHH IO
dopMynaM, BHA XUMHYECKOW CBS3M (KOBaJeHTHAass W HOHHas) B
HEOPTraHWYECKUX COCTMHCHHUSIX;

packpsiBaTh cmbici llepuommueckoro 3axkona J[. M. Menneneesa: Tekymas, yCcTHbIN
JIEMOHCTPUPOBATh MOHUMAHHE IMEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB onpoc
XAMHMYECKHUX DJIEMEHTOB OT UX IoJiokeHus B [lepruonnueckon cucreme,
3aKOHOB COXPAHEHHSI MAacCChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOTaipo;

ONMCHIBaTh U XapakTepus3oBaTh TabnuuHyio (opmy Ilepumonmueckoir | Texymiasi, yCTHBIN
CUCTEMBl XMUMHUYECKMX DJEMEHTOB: pa3nyaTb IIOHATHA «TJIaBHasg | ONpOC

noarpynna (A-rpynna)» u «obounas noarpynmna (b-rpynna)», mansie u
OoJblIEe TMEPUOMbI, COOTHOCHTH OOO3HAYEHMs, KOTOpPblE HMEIOTCS B
tabmuie «llepuogmueckass cucrema xuMmmuueckux odjemeHtoB J[. U.
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MenneneeBa» C YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (cocTaB U 3apsia sapa, obluee YHcIo
AJIEKTPOHOB U PACIPEAEIECHUE UX IO AIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBATh XUMHUYECKUE AIEMEHTHI, HEOPraHHYECKUE BEIIECTBa,
XUMHUYECKHE peakiuu (M0 YHCIy W COCTaBY YYaCTBYIOIIMX B PEAKIUU
BEIIIECTB, 10 TETIOBOMY 3P (HEKTY);

Tekymas,
MMHUCbMEHHBINA OIPOC

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIAcCOB, MOATBEPKIast ONHUCaHuE  IpUMepaMu
MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEaKIuil;

Tekymas,
MMHUCbMEHHBINA OIPOC

IMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH oT nux
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX
HpeBpameHHﬁ B PA3JIMYHLIX YCIIOBUAX,

Tekymas, ycTHbIN
oIpoc

BBIUUCIIATE OTHOCUTCIIbHYIO MOJICKYJIAPHYIO W MOJIIPHYHO MACChI HpaKTI/I‘-IeCKaSI
BCIIECTB, MACCOBYHO [JOJIO XHUMHYCCKOI'O DJJIEMCHTa II0 q)OpMy.He pa60Ta
COCAMHCHHUA, MACCOBYIO JOJIO BEIICCTBA B PACTBOPE, IPOBOAUTH

paC‘léTH 10 YPaBHCHHUIO XUMHUYECKOU pE€aKuu;

IMPUMCHATH OCHOBHBIC OIICpalikin MBICITUTEIbHOM JACATCIIBHOCTH — aHaJIU3 TGKYHIBJI,

U CUHTE3, CpaBHEHHE, 0000IICHHEe, CUCTEeMAaTH3AIlNIo, Kiaccu(uKaIuio,
BBISIBJICHHE TPUYMHHO-CJICJICTBEHHBIX CBS3CH — JIJII M3YUCHUsS] CBOWCTB
BCIICCTB M XHUMHUYECKUX PEaKIUH, eCTeCTBEHHO-HAYYHBIC METOJIbI
NO3HAHUSI — HAOIIOACHWE, W3MEPEHHE, MOJCIHPOBAHUE, SKCIIEPHUMEHT
(peabHBIN ¥ MBICJICHHBIN ),

YCTHBIN OIIPOC

CIeNoBaTh  IpaBWJIAM  I[IOJb30BAaHHS  XMMHYECKOM  TMOCYJIOM U
71ab0paToOpHBIM O0OpY/IOBAaHUEM, a TaKKe IMpaBWIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBHUM C HWHCTPYKIUSMHU 110 BBIMOJHEHHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJIYYCHHI0 U COOMPAHUIO
ra3oo0pa3HbIX BeEUIECTB (BOJOpOAA M KHCIOpPOJa), HPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MAacCOBOW JOJIEM pacTBOPEHHOTO BEILIECTBA,
MJIaHUPOBaTh W TMPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHl  TIO
pacno3HaBaHUIO pACTBOPOB IIEJIOYEM M  KHUCIOT C  IOMOIIBIO
MHAMKATOPOB (1akMyc, (peHosdTaaert, METUIOPAHK U IPYTHE).

[IpakTnueckas
pabora

K xoHny o0y4enusi B 9 kiacce 00y4aroumuiics HAy4UTCs

Cnoco0 oneHkn

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHMUYECKHX TMOHATHUNA: XUMHUYECKHUU
AJIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHHOH, IPOCTOE BEIIECTRBO,
CJIOKHOE BEILIECTBO, BAJIEHTHOCTb, JIIEKTPOOTPULIATENILHOCTh, CTEIEHb
OKHCTICHUs, XUMUYECKasi PEeaKius, XUMHUECKasi CBSI3b, TETUIOBOM d(dekT
peakiuu,  MOIb,  MOJSApHBIH  00BEM,  pacTBOpP,  DIIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, DJEKTPOJIMTHYECKAsT JAUCCOLMAINS, PEaKIUd HOHHOTO
oOMeHa, KaTalu3aTtop, XUMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pEaKIIUH,
OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJICHHUE, aJUIOTPOIIHS,
aMm(doTepHOCTD, XHUMHYSCKas CBSI3b (koBaneHTHas, HOHHA,
MeTaJuInuecKas), KpucTauimueckas pemérTka, KOppo3usi METAJIJIOB, CIJIABHI,
CKOPOCTh XMMHYECKOW pEeaKIuu, MPENeTbHO JOMYyCTUMAas KOHIICHTPAIUS
ITJIK BemiecTBa;

Tekymas, ycTHbIN
OIpoc
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HWIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHIT U
IIPUMCEHATH OTHU IMOHATHS IIPU OIMMCAHUH BCUICCTB U UX npeBpameHI/Iﬁ;

Tekymas, ycTHbIN
oIpoc

UCTOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHUS (opmyl
BEIIECTB U YPaBHEHUN XUMUUYECKUX PEaKLIUt;

Tekywmmuit,
MUCHbMEHHBINA OMPOC

OTIPEeIATh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB
B COCAMHEHHUSAX PAa3JIMYHOTO COCTaBa, MNPUHAMJIEKHOCTh BEHIECTB K
onpeAenéHHOMY KIJIacCy COEAMHEHMH Mo (opmyrnam, BUA XUMHUYECKOM
CBSI3M (KOBQJICHTHAsi, HOHHAs, METAUIMYECKasi) B HEOPraHMYECKUX
COEIMHEHUSIX, 3apsi/l HOHA TI0 XUMHUYECKOH (opmylie, XapakTep cpesl B
BOJIHBIX pacTBopax HEOPraHUYECKUX COCJIMHECHUH, THUII
KPUCTAIITMYECKON PEeIETKN KOHKPETHOTO BEIIECTBA;

Teky1ias, ycTHbII
orpoc

packpeiBaTh cMbica [lepuoanueckoro 3akona /. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TOHHMaHHUE: OIMUCHIBATh M XapaKTepU30BaTh
tabimuHyto ¢opmy [leproaudeckoil CHCTEMbl XUMHYECKUX DJIEMEHTOB:
pa3iuyaTh MOHSATHS «rjiaBHas mnoArpynmna (A-Tpymma)» U «modoyHas
noarpynmna (b-rpynma)», manbie u OoJbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpbIE HMEIOTCA B IMEPHOAUYECKON Tabnuie, ¢
YUCIIOBBIMH ~ XapaKTCPUCTHKAMU CTPOCHHS aTOMOB  XHMHYECKUX
9JIEeMEHTOB (COCTaB W 3apsAn sapa, oOIee YHUCIO SJIEKTPOHOB U
pacmpenelieHne WX 10 J3JCKTPOHHBIM CJIOSIM), OOBSICHITH OOIINe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCAMHECHHIA B
npeJienax MajiblX MIEPHUOIOB U TJIABHBIX MOATPYII C YIETOM CTPOSHUS UX
aTOMOB;

Tekymas,
NUCHMEHHBIN
onpoc

KJIaCCU(PUITUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTraHMYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHCITy U COCTaBY yYacTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIJIOBOMY (D (PEKTy, M0 U3MEHEHHIO CTETICHEH OKHCIICHHS
XUMHUYECKHX AJIEMEHTOB);

Tekymas,
MMHUCbMEHHBIN OIPOC

XapakTepu3oBaTh (OMHMCHIBaTh) oOuIMe M cnenuduueckue xumuueckue | Tekyimas,
CBOMCTBA IIPOCTBIX M CIIOXKHBIX BEIIECTB, NOATBEpPXKIAsl ONHCAHWE | MHCbMEHHBIN
IIpUMEpPaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHM COOTBETCTBYIOLIUX | OIIPOC
XUMUYECKHUX PEAKIUM;

COCTABJIATh YPAaBHEHUSA OJJICKTPOJUTUYECKOM JUCCOLMALMU KHUCIOT, | Tekymiad,

HIeJI0Ye M COJIeH, IIOJHBIE M COKpAUIEHHBIE YpPAaBHEHUS pEaKIUi
MOHHOTO  OOMEHa,  ypaBHEHMS  peaklMid,  MOATBEPXKIAIOIINX
CYIIIECTBOBaHHE T'€HETUYECKOM CBSI3U MEXIY BEIIECTBAMH Pa3IUYHbIX
KJIACCOB;

MMHUCbMEHHBINA OMPOC

pacKpbIBaTh CYIIHOCTh OKHUCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKiuii;

IIuceMeHHBIN
ompoc
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IMPOIrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUSI,
BO3MOXHOCTH IMTPOTCKAHUA XUMHWYCCKUX npeBpameHHﬁ B pa3JIMYHBIX
YCIIOBHUAX;

Tekyias,
YCTHBIN 0IIpOC

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BeulecTs, | Tekymas,
MacCOBYIO JIOJK0 XUMHUUYECKOT0 JIEMEHTa 10 (hopMyJsie COETUHEHHUS, IIMCbMEHHBIN
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 10 YPABHEHUIO | OIIPOC
XUMHUYECKON PEaKIIy;

coOroaaTh MpaBuiia M0JIb30BAHUS XUMHUECKOHN NIocy10i U jadbopartopHbiM | [IpakTnueckas
000py0BaHUEM, A TaK)Ke MpaBUIla OOpaIllEHHUs C BELIECTBAMU B pabota
COOTBETCTBUU C HHCTPYKLHSIMH 110 BBIITOJIHEHUIO J1a00OpaTOPHBIX

XMMHUYECKHX OIBITOB 110 IMOJIyYE€HHIO U COOMPAHUIO Ia3000pa3HbIX BEILECTB

(aMMHaKa U yTiaeKucioro rasa);

IIPOBOAMTD PEAKLUH, TOATBEPAKAAIOIINE KaUECTBEHHBIN COCTaB pa3inuuHbIX | [IpakTnueckas
BEIIIECTB: PACIO3HABATh ONBITHBIM IYTEM XJIOPUA-, OPOMUA-, HOAMI-, pabota
kapOoHar-, hocdar-, cunukar-, cyabdpar-, THAPOKCHI-HOHBI, KATHOHBI

aMMOHMSI ¥ MOHBI U3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIUE B BOJHBIX

pacTBOpax HEOPraHMYECKHUX BEIIECTB;

IIPUMEHATH OCHOBHBIE OIIEPALIUY MBICIUTEIIBHOMN EATENbHOCTH — aHanu3 U | Texymias,

CUHTE3, CpaBHEHHE, 0000IICHIE, CHCTEMATH3aIIUIO, BHISBICHUE IPUYUHHO-
CJICZICTBEHHBIX CBSI3€H — JUISI U3YUEHUS CBOMCTB BEIIECTB M XUMHUECKUX
pCaKHHﬁ, eCTeCTBCHHO-HayLIHI)Ie METOABI TIO3HAHUA — Ha6JHOIIeHI/I€,
U3MepeHHe, MOICTUPOBAHNE, SKCIIEPUMEHT (pealbHbIN U MBICTICHHBIN).

YCTHBINM 0IIpOC

TpeOoBaHusi K BBICTABJICHUI0O OTMETOK 32 MPOMEKYTOYHYIO
arrectanuil0 (IpM HEOOXOAUMOCTH — € YY€TOM CTeleHH 3HAYMMOCTH
OTMETOK 32 OT/IleJIbHbIE OIICHOYHbIE MPOLeXyPhI).

OueHka yCTHBIX OTBETOB

OTmeTrka «5» - CTaBUTCA B TOM CIIy4yae, €CJId YYalluics MOKa3bIBaeT
BEPHOE TMOHUMAHUE XHMHUYECKON CYIIHOCTHM pPACCMATPUBAECMbBIX SIBIICHUW U
3aKOHOMEpPHOCTEH, 3aKOHOB M TEOpPUM, JAaeT TOYHOE OINpEIACIECHUE W
HCTOJIKOBAHUE OCHOBHBIX IOHSTUI, 3aKOHOB, TEOPUH, a TaKke€ MNPaBUIbLHOE
OTpENCIICHUE XUMHYECKUX BEJIWYUH, MX EJUHUIl U CIHOCOOOB H3MEpEHUS,
MPaBUJIBHO BBITIOJHSAET YEPTEXKH, CXeMbl U TpaduKH; CTPOUT OTBET IO
COOCTBEHHOMY IIJIaHy, COINPOBOXIAET PACcCKa3 HOBBIMU IPUMEpPaMH, YMEET
NPUMEHUTHh 3HAHHWS B HOBOM CHUTyalldd TIPU BBIIOJHECHUM MPAKTHUYECKHUX
3aJaHUM; MOXKET YCTAHOBUTH CBSI3b MEXKIY HM3y4a€MbIM U PaHEE N3yUYECHHBIM
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MaTepuajioM IO KypCcy XHMHH, a TaK XK€ C MaTepHaliOM, YCBOCHHBIM IIO
M3YYCHUIO IPYTUX MPEIMETOB.

OtmeTka «4» - CTaBUTCSA, €CIM OTBET YYCHUKA YIOBJICTBOPSET
OCHOBHBIM TpEOOBaHMSIM K OTBETy Ha «5», HO JaH 0e€3 HCIOJIb30BaHUS
COOCTBEHHOIr'0 MJIaHa, HOBBIX MPUMEPOB, 0€3 NMPUMEHEHHUS 3HAHWI B HOBOWM
CUTyallMH, 0O€3 WCIOJIb30BaHUSI CBS3EH C paHee H3YyYEHHBIM MaTepuasom,
YCBOCHHBIM MPHU U3YUYEHUU JPYTUX MPEIMETOB; €CIM YUAITUHCS JOIMYCTUI OJTHY
omuOKy wuiIM He Oojee JByX HEAOYETOB U MOXKET HUX HCIPABUTH
CaMOCTOSITEJIbHO WJIM ¢ HEOOJIBIIION MOMOIIBIO YUUTEIIS.

Ormerka «3» - CTaBUTCS, €CIM Y4YalllMiics MPaBUIBHO [MOHUMAET
XUMHUYECKYIO CYITHOCTh PACCMAaTPUBACMBIX SBJIICHUNA M 3aKOHOMEPHOCTEH, HO B
OTBETE UMEIOTCS OTJCIbHBIC TIPOOEITBI B YCBOEHUH BOMPOCOM Kypca XMMHUHU, HE
MPENSTCTBYIONUE JATBHEHIIIEMY YCBOSHHUIO MPOTPAMMHOTO MaTepuala; yMeeT
MPUMEHATH TOJYyYCHHBIC 3HAHUS TIPH  PENICHWH TPOCTHIX 3amad ¢
HCITOJIb30BAaHUEM TOTOBBIX (HOPMYJ, HO 3aTPYyIHSACTCS TPHU PEHICHUW 3ajad,
TpeOyroImMX npeodpazoBaHusi HEKOTOPHIX (HOPMYII;AOMYCTUIT HE OoJiee OTHOM
rpyooil OomMOKM M JBYX HEIOYETOB, HE Ooyiee OAHOW Trpy0Oil M OJHON He
rpy0Ooii omubku, He Oosiee ABYX-TpeX HE rpyObIX OMUOOK, OJHON He TpyOoi
OIIUOKH U TPEX HEJIOUETOB, AOIMYCTHII YETHIPE UM MSTh HETOYETOB.

OTMeTKa «2» - CTaBUTCS, €CJIM YYallUiiCs HE OBIAJel OCHOBHBIMHU
3HAHUSIMU U YMEHHUH B COOTBETCTBUU C TPEOOBAHUSIMU MPOTPAMMBI U JTOTTYCTUIT
00JIbIIIE OTUOOK M HEJIOYETOB, YeM HEOOXOIUMO JJIsL OIIEHKH «3) .

OuneHka MUCbMEHHBIX PadoT

OtrMeTKa «5» cTaBUTCST 32 pabOTy, BBIOJIHCHHYIO TIOJIHOCTBIO 0€3
OIMOOK ¥ HEJOUETOB.

OtMeTKa «4» cTaBUTCS 3a PabOTy, BBIMOJHCHHYIO TOJHOCTBIO, HO TPHU
HaJIMYuU B HEW He Oosiee 0HOM TpyOoit OIMOKY U OJHOTO HEJo4UeTa ; He OoJiee
TPEX HEJO0YETOB.

OTMeTKa «3)» CTaBHUTCS, €CIIM YYCHHUK BBITOJHHWI MPABUILHO HE MEHEe
2/3 Bceil pabOTHl WM JNOMYCTHJI HE OoJjiee OMHOW TpyOOW OIMMOKH M JIBYX
HEJI0YETOB, HE O0JIee 0HOM Tpy0oi M OJTHON HerpyOoi oImuOKH, He O60JIee TpexX
HErpyObIX OMMOOK, OAHOM HErpyOOi OMMOKU U TpeX HEAOUYETOB, IPU HATUYUU
YETBIPEX-TISATH HEJIOUYETOB.

OTMeTKa «2) CTaBUTCS, €CIIM YUCJIO OIMMOOK U HEJOYETOB IMPEBHICHIIO
HOPMY OIIEHKH «3» HJIM BBITIOJIHEHO TIPABWIHLHO MeHee 2/3 Bcell padoThl.

OueHka KOMOMHMPOBAHHBIX KOHTPOJIbHBIX PadoT

[IIkxana mepeBoaa B NATHOALILHYIO CUCTEMY OIICHKH

OtmeTka «5» craButcd 3a BeinojaHeHue 90-100% paboTsl.

OtmeTka «4» craButcs 3a BeinoJHeHue 70-89 % paboTsr;

OtMmeTka «3» craBuTCs 3a BeIosiHeHUE 50-69%

OtMmeTKka «2» cTaBUTCA 3a BhIMoJHEeHHE MeHee 50%,
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KpuTtepun onieHMBaHUS TeCTOBBIX KOHTPOJIbHBIX PadoT
[lkana nepeBoja B MATHOAIILHYIO CUCTEMY OIICHKH
OtmMmetka «5» craBures 3a BeinojgHeHue 90-100% padboTsl.
OtmeTka «4» crtaButcs 3a BeinoiaHeHue 70-89 % paboTsr;
Otmetka «3» craButcs 3a BbinojiHeHue 50-69%
OTtmMmeTKa «2» cTaBUTCS 3a BhINoJIHeHHE MeHee 50%,
KpuTtepun onieHnBaHusA 3KCNIEPUMEHTATbHBIX YMEHUH
(;1adopaTopHble M MPAKTHYECKHUE 32aHNSA)

Otrmerka «5» craBuTcsi ecid padoTa BBINOJHEHA TOJHOCTBIO U
paBUJILHO, CEIaHbl TPABUIbLHBIC HAOTIOACHUS U BBIBOIBI;

HKCIIEPUMEHT OCYIIECTBIIEH IO TUIAHY C YUYE€TOM TeXHHUKHU 0€30TaCHOCTH U
mpaBmJI pabOTHI C BEIIECTBAMU U 000PYI0BAHUEM;

MPOSIBJIICHBl OPTaHU3AIMOHHO - TPYAOBBIC YMEHHWsI, TOIICPKUBAIOTCS
qucToTa pabodyero Mecta M MOPSAIAOK (HA CTOJIE, YKOHOMHO HCHOJB3YIOTCS
PEaKTHUBBHI)

OTMeTKa «4» CTaBUTCS €CiaM paboTa BBIMOJHEHA NPABUIBHO, CIACTAHBI
MpaBUJIbLHBIC HAOIIOACHUS M BBIBOJIBI, HO IPH 3TOM IKCIIEPUMEHT MPOBECH HE
MOJIHOCTBIO WJIM JTOMYIIEHbI HECYIIECTBEHHbIE OTMOKU B pabOTe C BEIIECTBAMHU
1 000pyZIOBaHUEM.

OtrMeTka «3» cTaBUTCS eciii paboTa BBINOJHEHA MPABUIBHO HE MEHEe
YeM HaIlOJIOBUHY WJIM JIOMYIIIEHA CYIIECTBEHHAs OIMOKA B X0JI€ SKCIEPUMEHTA
B OOBSICHEHWH, B OQOPMIICHUU paOOTHI, B COOJIOJEHUU TMPABHI TEXHUKH
O0e3omacHOCTM Ha paboTe C BelecTBaMH U O0OpYJOBaHUEM, KOTOpas
WCIIPABIIAETCS IO TPEOOBAHUIO YUUTEIS

OTMeTKa «2» CTAaBUTCSA €CJIM JIOMYIICHBI 00JIee NBYX CYIIECTBEHHBIX
OIIKUOOK B XOJ€: DKCINEPUMEHTA, B OOBACHEHHH, B O(QOpMIEHUH paldOTHI, B
COOJIOZICHUN TIPaBWJI TEXHUKK OE30MAaCHOCTH Mpu paboTe ¢ BEmecTBaMU U
o0opyIOoBaHUEM, KOTOPBIC YyYalIUHCA HE MOXET WCIPABUTh JaXke 110
TPeOOBAHUIO YUUTETIS.

OueHka NpoeKTHBIX padoT

OtrMeTka «5» CTaBUTCS  €CJIM LIEJIb  YETKO CHOPMYJIHpOBaHA U
yoenutensHo oO0ocHOBaHa. [IpecTaBieH pa3BepHYTHIN IIaH TOCTUKEHUS LIETU
npoekTa. TeMa TpoeKTa pacKpbiTa TMOJHOCTHIO M HMCUEPIBIBAIOIIE.
PaGota comepX uT JOCTAaTOYHO TOJNHYK HMHPOPMAIMIO U3 Pa3TUYHBIX
uctouHukoB. IlpencraBieH aHanmM3 CUTyaluii, CKJIAJbIBABIIUXCS B XOJC
paboThl, caenaHbl HEOOXOAMMBIE BBIBOJBI, HAMEUYEHBI MEPCIEKTUBBI PaOOTHI.
PaboTa oTnm4YaeTrcs TBOPYECKHUM TIOIXOJIOM, COOCTBEHHBIM OPHTHMHAJIBHBIM
OTHOIIICHWEM aBTOpa K MHJee IMpoekTa. Pabora oTIMYaeTcs YETKUM |
IPaMOTHBIM O(QOpPMJIICHUEM B TOYHOM COOTBETCTBHU C YCTAHOBJICHHBIMHU
npaBuiIaMH.  BBICTYIJIEHHE  COOTBETCTBYIOT  TPEOOBAHHMSAM  IPOBEICHHS
IIPE3eHTAIlMH, OHO HE BBINIO 32 pAMKH PErIaMEeHTa, aBTOP BJIAJCET KyJIbTYPOM
OOIICHMSI C ayIUTOpUEH, TPE3CHTAINS XOPOIIO MOATOTOBIIEHA, aBTOPY YAAIOCh
3aMHTEPEeCcOBaTh  ayauTopuro.  [IpoIyKT  MOTHOCTBIO  COOTBETCTBYET
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TpeOOBaHMUSIM KayecTBa (3CTETUYEH, yI0OCH B UCIOJIB30BAaHUHU, COOTBETCTBYET
3asIBJICHHBIM LIEJISIM).

OtMmeTKka «4» cTaBUTCA €CJH 1elb chOpMyIHpoBaHa, HO HE 00OCHOBaHa.
IIpencraBien Kparkuid IUIaH JOCTMIKEHHsI LEJIM NPOeKTa. Tema IpoekTa
packpeiTa He TOJHOCThIO. PaboTa comep UT HE3HAYUTENBHBIA O00BEM
noaxonsmed MHPoOpMaMKM U3 OTPAHMYEHHOTO  YHWCJIA  OJHOTHUITHBIX
ucTOYHUKOB. [IpencraBineH pa3BepHyThId 0030p pabOThl MO JOCTUXKEHHIO
1esel, 3adBIeHHbIX B mpoekTe. PaboTa camocTosiTenbHasi, JEMOHCTPUPYIOIIAs
CEpPBE3HYI0 3aMHTEPECOBAHHOCTh aBTOPA, MPEANPUHATA MONBITKA MPEACTABUTH
JUYHBIA B3IV, HA TEMY MPOEKTa, INPUMEHEHBI SJEMEHTBl TBOPYECTBA.
[IpeanpuHSTH TONBITKH OPOPMUTH PAOOTY B COOTBETCTBUU C YCTAHOBJICHHBIMU
[paBUJaMu, NpPHIATh €W COOTBETCTBYIOLIYIO CTPYKTYpy. BrIcTyreHue
COOTBETCTBYIOT TPE€OOBaHUSAM IPOBEACHUS NPE3EHTAlMU, OHO HE BBIIUIO 3a
paMKH perjaMeHTa, HO aBTOp HE BJIAJIEET KYJIbTYpOH OOILEHUS C ayAUTOpUEH
(yMeHHE OTBeuYaTh Ha BOIPOCHI, JOKa3blBaTh TOYKY 3peHus). IIpoaykt He
MOJIHOCTBIO COOTBETCTBYET TPEOOBAaHUSAM KauecTBa

OT1meTka «3» CTaBUTCS €ClU 11eJb CPOpMyIMpoBaHA HEUYETKO JUOO HE
chopmynupoBana. llperncraBieHHbIN TJ1aH HE BENET K JOCTIKEHUIO IEIH
npoekta. Tema mpoekra packpeita (GparmeHTapHo. borbmas —4gacThb
Ipe/ICTaBIIEHHON MHPOpMaIUU HE OTHOCUTCS K TeMe paboThl. AHAIU3 3aMEHEH
KpaTKUM OINKMCAaHMEeM XOoJa U TMopsaka paboTel. ABTOp  MPOSIBUI
HE3HAUNTEIbHBIM HHTEPEC K TEME MPOEKTa, HO HE IPOJAEMOHCTPUPOBAI
CaMOCTOSITENIBHOCTH B paboOTe, HE HCIOJIb30BaJl BO3MOXKHOCTH TBOPYECKOTO
noaxoaa. B mnHcbMeHHOW YacTH pabOThl OTCYTCTBYIOT YCTAHOBIJICHHBIE
MpaBUJIaMu MOPSAOK U YETKask CTPYKTYpa, AOIMYIIEHbI OIIMOKH B OPOPMIICHUHU.
BricTymuieHre HE COOTBETCTBYET TPEOOBAHMSIM MPOBENCHUSI MPE3CHTALUU.
[IpoeKTHBII MPOAYKT HE COOTBETCTBYET TPEOOBAHMSIM KayecTBa (ICTETHKA,
yA00CTBO UCMOJIb30BaHMS, COOTBETCTBUE 3asIBJICHHBIM LIEIISIM )

OueHka yMeHHil peliaTh pacyeTHbIE 3a1a41

OTmeTka «5» CTaBUTCS €CIU B JIOTHUYECKOM PACCYKJACHUU U PEUICHUU HET
OIMOOK, 3aJ1a4a penieHa paluoHaIbHBIM CIIOCOO0M;
OTmeTrka «4» CTaBUTCS €CIIM B JIOTUYECKOM PACCYKJICHUM U PEILICHUS HET
CYILIECTBEHHBIX OIMOOK, HO 3a/laua pelieHa HepalMOHAIbHBIM CIIOCOO0M, WIIH
JIOIYILIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OLIUOOK.
OT1meTka «3» CTaBUTCS €CIIH B JIOTHYECKOM PACCYKJICHUM HET CYIIECTBEHHBIX
OIKOOK, HO TOMYIIIEHA CYIIECTBEHHAs ONTMOKA B MAaTEMAaTUYECKUX pacueTax.
OTMeTKa «2)» CTaBUTCA €CIIM UMEETCS CYIIECTBEHHBIE OLIMOKUA B JIOTHYECKOM
PACCYKJIEHUU U B PEIICHUH.

OueHka yMeHHil peliaTh IKCNEePUMEHTAJIbHbIE 321a41
[Ipu oueHke 3TOro yMeHHUs CIEIyeT YYUTHIBaThb HAONIOACHHS YUMUTENs U
NPEeAbIBISIEMbIC YUAITUMCS PE3YyJIbTaThl BHITOTHEHHUS OIBITOB.
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OTMeTKa «5» CTaBUTCS €CJIM IUIAH PEIICHHS 3aJadll COCTaBJICH MPABUIILHO,
OCYIIIECTBJICH TTO00p XUMHUUYECKHX PEAKTUBOB M 000PYIOBaHUS, JAHO TOJTHOE
OOBSICHEHHE U CJICTTaHbl BEIBOJIBI.
OTmeTKa «4» CTaBUTCSI €CIIM IUTAH  PEIICHHs] COCTAaBJEH IPABHIBHO,
OCYIIECTBJIEH MOJ00P XUMHUUYECKUX PEAKTUBOB U O0OPYIOBaHUS. JIOMYIIEHO HE
0oJiee IBYX HECYIICCTBEHHBIX OMIMOOK (B 0OBSICHEHUHU U BBIBOJIAX ).
OTMeTKa «2)» CTaBUTCS €CIM IUTAH  PEIICHHMs] COCTaBJEH  MPaBHIIBHO,
OCYUIIECTBJIEH MOAOOP XMMHYECKUX PEAKTUBOB M OOOpPYAOBaHMS. AOIMYyIICHA
CYILIECTBEHHAs OIIMOKA B 00bSICHEHUH U BBIBOJIAX.
OTmeTKa «2)» CTaBUTCS €CJIM JOMYIIEHBl JIB€ U OoJjiee OIMMOKK (B IUIaHE
perieHus, B T000pe XUMHYECKUX, PEAKTUBOB M 000PYI0BaHUsA, B OOBSICHEHUN
1 BBIBOJIAX).

I'pauk KOHTPOJIBHBIX MEPONIPUATHH

No \ HaunmenoBanue padorsl Cpokmu npoBeeHust
8 ki1acc xumus

1 Kontpoibnas padora Nel no teme «BerecTsa u IT yeTBepTH
XUMHUYECKHE PEAKIIHI) 2 Henens

2 KonTponbnas padota Ne2 no reme «Kucnopon. IIT gyeTBepTH
Bonopoxa. Boga» 4 yenens

3 KonTponbras padora Ne3 mo Teme "OCHOBHBIE IIT yeTBepTH
KJIACChl HEOPTraHUYECKUX COCAMHEHUI" 11 genensa

4 KonTponbnas padorta Ne4 no reme «CtpoeHue IV uerBepth
aTomMa. XMMHYECKasi CBSI3b) 5 Henens

9 KkJacc xXumus

1 KonTponsras padora Nel o teme «IloBTOpenue u [ ueTBepTH
yrayOieHne 3HaHU OCHOBHBIX Pa3IeNioB Kypca 8 3 Henens
KJIacca

2 KonTponbnas pabota Ne2 o teme [ ueTBepTh
«INEeKTpoIUTHYECKAS TUCCOIUANNsI. XUMUYECKHE 8 Henenst
pEeakIMK B paCTBOPAX»

3 Kontponbnas padora Ne3 no teme «Baxkuenme [T geTBepTH
HEMETaJUIbl U UX COCUHEHUS» 5 Henens

4 KonTponbhas padota Ne4 o reme «Baxuelinme IV yerBepTh
METaJUIbl U UX COCTUHEHUS 2 menens

29




		2023-09-01T22:44:59+0400
	Чикунова Софья Мобудовна




