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HHOACHUTEJIBHASA 3AIINCKA

[IporpamMMa mo X¥MHM Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUsS COCTaBJI€HAa HAa OCHOBE TpeOOBaHUU K
pe3yibTaTaM OCBOCHHSI OCHOBHOM 0OOpa3oBaTeIbHOW MPOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHUs,
npencrasieHHbx B ®I'OC 00O, a takke Ha ocHOBe (enepaibHO pabodell MporpaMMbl BOCIIUTAHUS H C
y4€TOM KOHIENIMKM TMpernojaBaHusl y4eOHOro rmnpeaMera «XuUMHUS» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit deneparum.

[IporpamMma nmo xumuu Ja€T MpeAcTaBlIeHUE O IEeNAX, 00Imel cTpaTerui oO0y4eHus, BOCIIUTAHUS U Pa3BUTHS
oOydaromuxcst CpeICTBaMU y4eOHOTO MpeaMeTa, yCTaHABIUBAeT 00s3aTeNIbHOE MPEIMETHOE COJEep>KaHUe,
peyCMaTpUBAET pacIpeielieHne ero mo KjiaccaM U CTPYKTYpPUpPOBaHUE IO pas3zesiaM U TeMaM MPOrpaMMBbl
10 XMMHH, OINPEAEISAET KOJIUYECTBEHHBIE U KauE€CTBEHHBIE XAPAKTEPUCTUKHU COJIEP)KAHUS, PEKOMEHAYEMYIO
MOCTIEI0OBATENIPHOCTh M3YyUEHUS! XMUMHUU C yU4ETOM MEXKIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKU
y4eOHOro Iporecca, BO3PaCTHBIX OCOOCHHOCTEH O00ydYaromuxcs, OnpeaenseT BO3MOXKHOCTH HpeaMeTa st
peanuzanuu TpeOOBaHUIM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTelbHOW MPOTpaMMbl Ha YpPOBHE
OCHOBHOTO 00I11ero 0o0pa3oBaHus, a Takke TpeOOBaHUI K pe3yibTaraM OOyueHHMsS XMMHHM Ha YpOBHE IeJel
U3y4YeHHUs] MpeaMeTa M OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATENbHON JEATENBbHOCTH OOydaromerocs Io
OCBOEHUIO y4eOHOI'0 COZIEP KAHNUS.

3HaHUE XMMUU CITY>KUT OCHOBOMW Jisi (POPMUPOBAHUSI MUPOBO33PEHHS 00YyUarOIIErocs, ero npeacTaBieHui o
MaTepuaIbHOM €IMHCTBE MHpa, BAXHYIO pOJIb UrpaloT (QopMUpyeMble XHUMHUEH TMPEACTABICHUS O
B3aMMOINPEBPAIICHUSIX JHEPTMM W OO0 SBOJIOIUH BEIIECTB B MPUPOJE, O MyTSAX pPEIIeHUs TI00anbHbBIX
Mpo0JieM YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, DHEPreTHUUECKOM, MUIIEBONW M IKOJIOTHUECKOMN
0e30MacHOCTH, TPOOIIEM 3/IPAaBOOXPAHEHHUS.

HSy‘IeHI/Ie XUMHU:

CIOCOOCTBYET peain3aluid BO3MOXKHOCTEH JII CaMOPa3BUTUS B (OPMUPOBAHUS KYJIBTYPHl JTUIHOCTH, €&
o0meit u (yHKIIMOHATBFHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHHE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH OOYYarOLIMXCS, HAaBBIKOB HX
CaMOCTOSITENIbHOM ~ y4eOHOM  JIeATENbHOCTH, OSKCIEPUMEHTAIBHBIX U  HMCCIEAO0BATEIbCKUX  YMEHH,
HEOOXOUMBIX KakK B MIOBCEIHEBHOMN KU3HHU, TaK U B MPO(PECCHOHANBHOM NesITeIbHOCTH;

3HAaKOMHT CO CNEeUM(UKON HAYYHOTO MBINUICHHUS, 3aKJIaAbIBAET OCHOBBI IIEJIOCTHOTO B3IJISAA HAa €AMHCTBO
IIPUPOABI u YEJI0BEKa, SABJISAETCS OTBETCTBEHHBIM 3TaroM
B ()OPMHPOBAHNH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yUaIOIINXCS;

croco0cTByeT (POPMHUPOBAHUIO [IEHHOCTHOI'O OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPHpOIE, K
YeJI0BEKY, BHOCUT CBOI BKJIJ] B 9KOJIOTHYECKOE 00pa30BaHUE 00YUYaIOITHXCS.

JlaHHBIE HamMpaBJICHHUS B OOYYCHHH XUMHUH OOCCIICUYMBAIOTCS CHEIU(PUKON copep aHus yIeOHOTO MpeaMera,
KOTOpBIH SBJISIETCS MEAArornyecky aJanTHPOBAaHHBIM OTpakeHHEeM 0a30BOIl HAyKU XUMHUH Ha ONpPeeIEHHOM
arane €€ pa3BUTHs.



Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH HAa OCBOCHHE OOYYArOUTUMUCS
CHUCTEMBl NEPBOHAYAIBHBIX MOHATUA XHMHHU, OCHOB HEOPraHWYECKOW XHMHUU WU HEKOTOPBIX OTAECIBHBIX
3HAYUMBIX OHATUNA OPTaHUYECKOW XUMUHU.

CrpykTypa colepxkaHusi NpOrpaMMbl M0 XMMHUH C(HOpPMHpPOBaHa Ha OCHOBE CHUCTEMHOro MOJXoaa K eé
n3ydeHno. ConepikaHue CKIIAIBIBAETCS M3 CUCTEMBl IMOHATHM O XMMHUYECKOM 3JIEMEHTE M BELIECTBE U
CHCTEMBbl MOHATUH O XUMHMYeCKOH peakuuu. O0e 3TH CUCTEMbl CTPYKTYPHO OPraHM30BaHBI MO0 HPUHIIMITY
IIOCJIEZI0BATEIBHOIO Pa3BUTHUS 3HAHUI Ha OCHOBE TEOPETUUECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

ATOMHO-MOJICKYJISIPHOI'O YUCHHA KaK OCHOBBI BCECTO €CTCCTBO3HAHMA,

ITepronuueckoro 3akona J[. 1. MenzaeneeBa kKak OCHOBHOTO 3aKOHA XHMHH;
— y‘-ICHI/ISI 0 CTpOCHI/II/I aToMa 1 XHMH‘-IGCKOﬁ CBA3HU,
— TpeAcTaBIeHUH 00 dMEKTPOTUTUYECKON TUCCOIMAIIMU BEIIECTB B paCTBOpax.

Teopernyeckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE DMITUPHUUYECKH TMOJYYCHHBIX U OCMBICIICHHBIX (DAKTOB,
pPa3BUBAIOTCS TOCJIEIOBAaTENIbHO OT OJHOTO YPOBHS K JAPYroMy, BBIIONHSS (YHKUMU OOBSCHEHHS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS W BO3MOXKHOCTEM MPAKTUYECKOTO TMPUMEHEHUS U TOJy4YeHHS
U3y4aeMbIX BEIIECTB.

OcBocHHE TIpOrpaMMBI TI0O XHMHH CIIOCOOCTBYEeT (OPMHUPOBAHUIO TPEIACTABICHHUS O XHUMHYECKOU
COCTaBJISIIOLICH HAay4yHOM KapTUHBI MUpA B JIOTUKE €€ CHCTEMHOM MPHUPOJIbl, IEHHOCTHOTO OTHOUIEHHS K
Hay4YHOMY 3HAHHUIO U METOJ[aM IMO3HAHUA B HayKe. M3yueHne XuMuu MPOUCXOAUT C IPUBJICUCHUEM 3HAHUN U3
paHee M3YyYEeHHBIX YYEOHBIX mpeameToB: «Okpyxaromuid mup», «buomorus. 5-7 kmacce» n «duzuka. 7
KJIaccy.

[Ipn w3ydeHMM XUMHUU TPOUCXOAUT (HOPMHUPOBAHHWE 3HAHUH OCHOB XHMHYECKOWM HAayKH Kak oOOJacTh
COBPEMEHHOI0 €CTECTBO3HAHHUSA, NPAKTHUYECKON EATEIIbHOCTH YEJIOBE€KAa M KaK OJHOTO M3 KOMIIOHEHTOB
MHPOBOH KyJBTYpHI. 3a7a4a y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUH CUCTEMBI XUMUYECKUX 3HAHUN —
BOKXHEHIINX (AKTOB, TOHITHIA, 3aKOHOB M TEOPETUYCCKUX IIOJIOKCHHUM, JOCTYIHBIX 0000IeHui
MHPOBO33PEHUYECKOT0 XapakKTepa, S3blKa HAayKW, B TPHUOOIICHHWH K HAayYHBIM METOJAaM IIO3HAHMS TPH
M3YYEHUHN BEHICCTB M XMMHYECKUX PEaKuuid, B (OPMUPOBAHUHU U Pa3BUTHUHU MO3HABATEIBHBIX YMEHHN U HMX
NPUMEHEHUU B Y4YeOHO-TIO3HABATEIbHONW W y4eOHO-MCCIICIOBATEIBCKON JEATEIbHOCTH, OCBOSCHUU IPaBUJI
0e3omacHOro oOpaIeHus C BEIIECTBAMHU B MIOBCETHEBHOW KU3HH.

[Ipy m3ydyeHMn XUMUU Ha ypOBHE OCHOBHOIO OOILEro OOpa30BaHHs Ba)KHOE 3HAYEHHE MPHUOOpENH Takue
eI, KaK:

— ¢hopMUpPOBAHNE WHTEIIEKTYyalIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K camMO0Opa3oBaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITENIFHOMY TPUHATHIO PEIICHUH, CMOCOOHON amanTHpOBAThCS K OBICTPO MEHSIOMIMMCS YCIOBHSIM
KU3HH,

— HaIPaBJICHHOCTh OOYYECHHS Ha CHCTEMaTHYeCKOe TMPUOOIICHHE OOyYaroIMXcs K CaMOCTOSTEIHHOM
MO3HABATENLHON JESITeNTbHOCTH, HAyYHBIM METOAAM TO3HaHUA, (POPMHUPYIOIMIMM MOTHBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XHUMUHU;

— o0ecrieueHue yCIOBUM, CIOCOOCTBYIOMIMX MPHOOPETEHUI0 OO0YyYarolmIMMUCA OIBbITa PazHOOOpa3HOU
NeSTeIbHOCTH, TIO3HAHUA W CAMOIO3HAHMS, KIIOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIM), HMEIOIINX
YHHUBEpCaIbHOE 3HAYCHHE ISl Pa3JIMUHBIX BUOB JIEATEIbHOCTH;



— ¢opmupoBanue oO0mIeH (GYHKIIMOHAILHON M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHUCJIC YMCHHMA
OOBSICHSITh W OILIGHWBATH SIBJICHHUS OKPYXKAIOIIETO MHUpPA, WCIONB3Yysl 3HAHUS U ONBIT, MOJYYCHHBIE IMPHU
M3YYEHUN XUMUH, IPUMEHSITh UX MPU PEIICHUH MPOOJIEM B IIOBCETHEBHOM KU3HHU U TPYAOBOU JAEATEIHHOCTH;

— GopMupoBaHue y OOyYarOLIMXCS TYMAaHHUCTUYECKMX OTHOLICHWH, MOHMMAHMs IEHHOCTH XUMHYECKHX
3HAHUM U1 BBIPAOOTKH SKOJIOTHYECKHU IIETIECOO0Pa3HOTO MOBEAEHUS B OBITY M TPYAOBOM IESATEIbHOCTH B
LEJIAX COXPAHEHUS CBOETO 3I0POBbs U OKPYKAIOLIEH IPUPOJHON CpEbl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO W CAMOBOCHHTAHHUIO Ha OCHOBE
YCBOEHUS OOICUETTOBEYECKUX [ICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMPOQWMIIS U HANPABICHHOCTH
JaJbHENIIIeT0 00yUYeHHS.

OOmiee 4YKCIIO YacOB, OTBEAEHHBIX MJIsi M3YyYCHHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHmUS,
coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heeno), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).

COJAEP)KAHUE OBYYEHUA
8 KVIACC

HepBOHa‘IaJ'II)HI)Ie XUMHUYECKHUC ITOHATHUS

[Ipenmer xumuun. Ponb XMMHM B KU3HU YE€JIOBEKa. XMMHS B cUCTeMe HayK. Tena u BemectBa. dusnyeckue
CBOMCTBa BeILECTB. ArperatHoe COCTOsHHE BemlecTB. lloHsTHE O MeToAax MO3HAHWS B XUMHUHU. Yucteie
BemecTBa 1 cMecu. CIIocoOBI pa3ieJieHUs] CMECceH.

ATOMBI U MOJIEKYJbl. XUMUYECKHE 1EMEHThl. CHMBOJIBI XUMHUYECKHX 3J€MEHTOB. lIpocThie M ClloKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

XuMuueckas Q)opMyna. BaneHTHOCTh aTOMOB XUMHUUYECKHX JIEMEHTOB. 3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.
OtHocutenpHas aromHas wmacca. OTHOCHUTEIIbHAS MOJICKYJISIpHass Macca. MaccoBasg 108 XHUMHYECKOI'O
QJIEMCHTA B COCAMHCHUU.

KonnuectBo BemectBa. Monbs. MonspHas macca. B3auMocBsi3b KOJIMYECTBA, MACChl M YHCIIA CTPYKTYPHBIX
eauHUL BeniecTBa. Pacu€Tel mo hopMynaM XMMHUUYECKUX COCTUHEHHM.

®usnueckre M XMMHYECKHE SBJICHUS. XUMHYECKas peakius U €€ NPU3HAKH. 3aKOH COXPAHEHUsS MacCChl
BellecTB. XUMHUeckue ypaBHeHMs. Kiaccudukanus XMMHYECKHMX pPEaKIUi (COeAMHEHUs, pa3ioXKeHHs,
3aMeIIeHHs, 0OMEHa).

Xumuueckuti IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOH Mocyaoi, mpaBuiaMu paboThl B JabopaTopuM M NpHEMaMH OOpalleHHs ¢
1ab0paToOpHBIM 000pYZOBaHHEM, U3YUYCHHE U OMHCaHHe (U3NYECKUX CBOMCTB 00pa3l0B HEOPTaHHMUYECKUX
BEIIIECTB, HaOMIoieHNe pU3nUecKuX (TJIaBIeHNe BOCKA, TasHUE JIbJ]a, paCTUPAHUE caxapa B CTYIKe, KUIICHUE
U KOHJICHCAIMsI BOJIbI) U XUMUYECKUX (TOpEHHE CBEeUH, IPOKAIMBAHUE MEAHOIN MPOBOJIOKH, B3aUMOCHCTBUE
Mela C KHUCIOTOH) SIBJICHMH, HAOJIOJIEHUE M OIMCaHUE INPU3HAKOB IPOTEKAHMS XUMHUYECKHX peaKIuil
(paznoxeHue caxapa, B3aUMOJICHCTBHE CEpHON KUCIOTHI C XJIOPUIOM Oapus, pasziokKeHue THAPOKCHIA MEIH
(I) mpu HarpeBaHuu, B3auMOCICTBUE Keme3a ¢ pacTBopoM conu meau (II), uzyuenue cnocoOoB pazaeneHus
cMeceil: ¢ TIOMOIIbI0 MarHuTa, (PUIBTPOBaHHUE, BBIIApUBAaHUE, AUCTHULILUSA, XpoMmarorpadus, mpoBeacHue
OUYMCTKH TIOBAPEHHOM COJIM, HAOJIIO/IEHUE W OMUCAHUE PE3YJHTATOB MPOBEJCHHUS OIBITA, HILUTIOCTPUPYIOIIETO
3aKOH COXpaHEHMs MacChl, CO3aHUE MOJEIEH MOJIEKYJI (IIapOCTEPIKHEBBIX).



Baxuelime npeacTaBuTeN HEOPraHMYECKUX BEILIECTB

Bo3znyx — cMmeck razoB. CocraB Bo3nyxa. Kucinopon — snemeHT u npocroe BemectBo. HaxoxaeHne kuciopoa
B MpUpoje, pU3HUECKUe M XMMUYEeCKHe CBoicTBa (peakuuu ropenus). Oxcunel. [IpumeHenue kuciopona.
CriocoObl mosydeHus! KUClIopoJia B 1a0opaTopuu U MPOMBIIIIEHHOCTH. KpyroBopoT Kucinoposaa B MpUpoOJE.
O30H — ajoTponHast MOAU(UKAIUSA KUCIOPOIa.

TennoBoil 3¢ddexkr xumuueckol peakuuu, TEPMOXHUMHMYECKHE YPABHEHHs, 5K30- U JHJIOTEPMUYECKHE
peakuuu. TOIUIMBO: yrojib U MeTaH. 3arps3HEHUE BO3/AyXa, YCUJICHHE MapHUKOBOTO 3(deKTa, pazpylieHue
030HOBOT'0 CJIOA.

Bomopon — snemeHT u npoctoe BemiecTBo. HaxoxaeHue Bojgopoaa B mpupojie, PuU3ndeckne U XUMHUUIECKUE
CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MOoTyueHuss. KucioTer u comnm.

Mossipablit 00bEM ra30B. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

®usnueckre cBoicTBa BoAbl. Bonma kak pactBoputenb. PactBopel. HacklllleHHblE M HEHaCHILLIEHHBIE
pactBopbl. PacTBOpMMOCTH BewiecTB B BoJe. MaccoBast J0Jisl BEIIECTBA B pacTBOpe. XMMHUUYECKUE CBOMCTBA
BoAbl. OcHoBaHus. Poib pacTBOpOB B HPHUPOAE M B KU3HU 4YesloBeka. KpyroBopoT BOIbI B MpHUPOJIE.
3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MIPUPOIHBIX BOJL.

Knaccudukanuss neopranuueckux coenuHenuit. Oxcunbl. Kiaccudukanus okcuaoB: coseodpasyrolue
(ocHOBHBIC, KHUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromme. Homenknarypa okcuaoB. dusmueckue u
XHUMHUYECKHe CBOICTBa okcu0B. [lonydueHne okcumos.

OcHoBanus. Kiaccudukanust OCHOBaHMIA: METOYN U HEPACTBOPUMBIE OCHOBaHUs. HoMeHKIaTypa OCHOBaHUH.
Du3NYECKHE U XMMUYECKUE CBOMCTBA OCHOBAaHMH. [lomydeHre OCHOBaHUI.

Kucnoter. Knaccudukanus kucinor. Homenkiatypa kucior. @u3ndeckre U XMMHUYECKHE CBOMCTBA KUCIIOT.
Psn aktuBHocTn MetaimoB H. H. bekerosa. [loixyueHnue kucior.

Comu. Homenknarypa cosneit. @uznueckre 1 XuMU4Yeckue cBoicta cosiei. [lomydyenue comneit.
I'enetnyeckas CBs3b MEXAY KJIaCCAMH HEOPTaHMUECKUX COCTUHEHUH.
Xumuueckuti skCnepumenm:

KayeCTBEHHOE ONpeeTICHUE COIEpKaHHUs KUCIOpOJa B BO3AyXe, MOIy4YeHHe, cOOUpaHue, paclo3HaBaHUuEe U
M3y4YeHHE CBOWCTB KHCIOpPOJAA, HAONIOJEHWE B3aUMOJICHCTBUS BEILIECTB C KHCIOPOJOM U  YCIIOBHUS
BO3HMKHOBEHUS U IMPEKpaIleHusi ropeHus (mokapa), 03HaKOMJIEHHE ¢ 00pas3laMyi OKCHIOB M ONUCAHHUE HX
CBOICTB, MOJIy4eHHE, COOMpPAaHUE, PACIIO3HABAHUE U U3yUEHHUE CBOMCTB BOJOpOIa (TOpEeHUE), B3aUMOJICHCTBUE
Bosoposa ¢ okcugoM meau (II) (BO3MOXKHO HCIONB30BaHME BHEOMATEPHATIOB), HaOIIOIEeHHE O0Opa3IoB
BEIIECTB KOJIMYECTBOM | MOJb, HCCIEJOBAaHUE OCOOCHHOCTEH pAacTBOPEHHUS BEIIECTBC Pa3IUIHON
PacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHON MaccOBOM J10Jiell pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICCTBHE BOJIbI C METAJTIAaMU (HaTpHUEM M KaJbIFeM) (BO3MOXHO HCITOJIb30BaHUE BUIEOMATEPUAIIOB),
uccienoBaHie o0pa3loB HEOPraHWYECKUX BEUIECTB PA3IMYHBIX KIJIACCOB, HAOIIOJEHHE M3MEHEHHUS OKpacKu
MHIMKATOPOB B PacTBOpax KHUCIOT M WIelouel, uyueHue B3aumojeiictsus okcuaa meau (II) ¢ pactBopom
CEpPHOU KHCJOTHI, KUCIOT ¢ METAJUIaMH, PEaKIUd HEHUTPAIU3ALNH, MTOJyYeHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTallla JPYTMM U3 PAacTBOpa COJH, PEIIeHHE SKCIEepUMEHTANBHBIX 3a7ad M0 Teme
«BaxknHenme KJ1acchl HEOPraHUYECKUX COCTUHECHUIN.



[lepnonnueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux snemeHToB Jl. M. MenneneeBa. Ctpoenue
aTOMOB. XUMMYECKasl CBI3b. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC pCaknuun

IlepBble MOMBITKM KiIacCU(UKAMM XUMHUYECKHX 3JeMEHTOB. lloHSATHE O Tpynmax CXOJIHBIX 3JIEMEHTOB
(LIesI0ouHBIe M IIEJIOYHO3EMEIIbHBIE METAJIbl, TAJOre€Hbl, HHEPTHbIE ra3bl). DJIEMEHTbI, KOTOpbIE 00pa3zyroT
amM(oTepHbIe OKCHJIBI U TUAPOKCHUIBL.

ITepuonuueckuii  3akoH. Ilepuomuueckas cuctemMa xumuyeckux odiementoB JI.  U. Menpgeneesa.
Kopotkonepuoanas u anuuaHonepuogHas (opmbl [leprogudeckoit cucTeMbl XUMUYECKHX 3JE€MEHTOB /.
N. MenpneneeBa. Ilepuoasl u rpymmbl. DPU3HUECKUI CMBICT TMOPSAKOBOTO HOMEpa, HOMEPOB Iepuoaa M
TPYIIIbI 3JIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHBIX siaep. M3oTomnbl. DnexkTponbl. CTpoeHHE 31EKTPOHHBIX 000JI0UYEK aTOMOB
nepBbix 20 xumuyeckux siaeMmeHToB Ilepumogmyeckoin cucremsl [l WM. MenpaeneeBa. XapakTepuCTHKa
XMMHYECKOTO 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHS pajnyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAIMYECKUX U HEMETANINYECKUX
CBOMCTB I10 TpyMNIaM 1 IEpUOaM.

3nauenue llepuoanueckoro 3akoHa u Ilepuoguueckoll CHCTEMBI XMMHYECKMX 3JEMEHTOB JUISl Pa3BUTHS
Hayky U npaktuku. J[. . Mennenees — y4€HbIN U IPayKJaHUH.

Xumnueckas cBiI3b. KoBajeHTHas (HOJ'IHpHa}I 151 HCHOHHpHaﬂ) CBA3b. QHCKTPOOTpHI_IaTCJILHOCTB XHUMHUYCCKUX
seMeHTOB. MoHHas CBS3b.

CreneHb OKHCJICHHA. OKHCIUTEIbHO-BOCCTAaHOBUTEILHBIC pCaKiuu. Hpoueccm OKHCIICHUA n
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuti skcnepumenm:

u3ydeHre o0pasloB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE TMIPOKCHIA LIMHKA C pacTBOpPaMHU
KHUCJIOT U LIEJIOYEH, ITPOBEJEHUE OIBITOB, MILTIOCTPUPYIOIIMX PUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakliuy pa3iokKeHUs, COCTUHEHHS).

Mesicnpeomemnule cés3u

Peamm3amus  MeXnpeIMETHBIX CBSI3éM IPU M3YYEHUMM XHMHMM B 8 KIIAcCe OCYLIECTBISETCS dYepe3
UCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHbIX MOHATHH, TaK U MOHATUH, SBJSIOIINXCA CUCTEMHBIMM AJIS
OTJIEJIBHBIX NTPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAy4HbIA (paKT, TUIOTE3a, TEOPHs, 3aKOH, aHajIu3, CHHTE3,
KJIacCU(UKAIUS, TEPUOJANYHOCTh, HAONIOJICHUE, JKCIEPUMEHT, MOJICIHPOBAHUE, H3MEPECHUE, MOJICIb,
SIBJICHUE.

®duzuka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUI, U30TOIBI, PATUOAKTUBHOCTh, MOJICKYJIA,
INEKTPUYCCKUI 3apsij], BEIIECTBO, TEJIO, OOBEM, arperatHoe COCTOSHHE BEIISCTBa, Ta3, (QU3NUICCKHUE
BEJIMYMHBI, €AMHUIIBI H3MEPEHUs, KOCMOC, TUTAaHETHI, 3BE3/161, COIHIIE.

buonorus: porocunres, npixanue, 6uochepa.

I'eorpadus: armocdepa, runpocdepa, MUHEPaAJIbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOTIAeMbIE, TOIIJINBO, BOTHBIC
pecCypCBhl.



9 KVIACC
BemecTBo 1 XMMHUECKask peakius

[Iepnonnueckuit 3akoH. llepnogudeckas cucrema xumudeckux sneMeHToB [[. M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB XMMHUYECKHX 3JIEMEHTOB INEPBBIX TPEX NMEPHUOIOB, Kajus,
KaJbllUd M MX COEIMHEHUH B COOTBETCTBUM C IOJIOXKEHHEM 3j1eMeHTOB B Ilepumommueckoil cucreme u
CTPOEHHUEM UX aTOMOB.

CTpOGHI/Ie BCIICCTBA: BHUIbI XHUMHYCCKOM CBS3HU. THIIBI KPpUCTATINTNYCCKUX pGHIéTOK, 3aBHUCHMOCTEh CBOMCTB
BE€IICCTBA OT THUIIA KpHCTﬂJ’IJ’IH‘ICCKOﬁ peH_IéTKI/I u BUJa XHUMHYECKON CBSI3H.

Knaccugukaius 1 HOMEHKIIaTypa HEOPraHMYECKHX BEIIeCTB. XMMHUYECKHE CBOMCTBA BELIECTB, OTHOCSAIIMXCS
K pa3JINYHbIM KJIaCCaM HEOPTaHWYECKHUX COCIMHEHMM, T€HETUYECKasl CBSI3b HEOPTAHMYECKUX BEIIECTB.

Knaccuukaius XuMHUUECKUX peakuuid MO pa3IuyHbIM MpHU3HAKaM (M0 YMCIy M COCTaBy YYacTBYIOLIMX B
peaKIMy BEIIECTB, 10 TeIUIOBOMY 3((eKTy, 0 N3MEHEHHIO CTENeHEN OKUCICHUS XUMUYECKUX 3JIEMEHTOB, 10
0o0paTUMOCTH, IO Y4YaCTHIO Karajuzaropa). OK30- M HHIOTEPMHUYECKHE pEaKUUH, TEPMOXHUMHUYECKHE
YpaBHEHUS.

Ilonsatue o CKOPOCTH XHUMHYESCKOH pE€aKknuu. IToustne 00 O6paTI/IMBIX n H606paTI/IMBIX XUMHNYCCKHX
pCaKknuAax. IlonaTHe O TOMOIEHHBIX H TCTCPOrCHHBIX PCAKIUAX. Ilonstue o karaause. llonsatue o
XUMHUYICCKOM PABHOBCCHH. cDaKTop]&»I, BJIIMAKOIIUEC Ha CKOPOCTH XHUMHYECKOU pCaKlluk M IIOJIOKCHHUC
XUMHNYCCKOT'O paBHOBECHU.

OKHCIIUTEILHO-BOCCTAHOBUTEILHEIC pCaKknuu, 3J'IeKTp0HHI)II\/'I OaJlaHC OKMCJIMTEIHbHO-BOCCTAHOBUTEIILHON
peaknuu. COCTaBlieHHE YpaBHEHUH OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil ¢ MCIOIb30BAaHHEM METOJIa
3JIEKTPOHHOTO OajaHca.

Teopust MEKTPOIUTUIECKON JUCCOUMALIMHU. DJIEKTPOIUTHI U HEJEKTPOJIUThI. KaTHOHbBI, aHMOHBI. MeXaHu3M
JUCCOIMAIIMU BEUIECTB C PA3IMUYHBIMU BUJAMU XUMHUYECKOW CBsi3u. CteneHb auccouuanuu. CUibHBIE U
ciabplie JIEKTPOIUTHL.

Peakiiun mMoHHOTO OOMEHa. YCJIOBUS NMPOTEKAHMs peakluii MOHHOTO OOMEHa, IMOJHBbIE M COKpAIIEHHBIC
WOHHBIE ypaBHEHHs peakuuii. CBOWCTBa KHCIOT, OCHOBAaHHMH M COJEW B CBETE MPEICTABICHHUHA 00
3JIEKTPOJIUTUYECKON Aucconnanyy. KagecTBeHHble peakiiuu Ha MOHBL. [IoHATHE O TMApOIHM3E COJIEH.

Xumuueckuti IKCnepumenm:

03HAKOMJICHHE C MOJCIISIMU KPUCTAUTHYECKHUX PEIIETOK HEOPTAaHUYECKUX BEIIECTB — METAJUIOB M HEMETAJLIOB
(rpaduta w ammaza), CIOXKHBIX BEIIECTB (XJIOpHIAa HATPHUs), HUCCIEIOBAHHE 3aBHUCHUMOCTH CKOPOCTH
XUMUYECKON pPEaKUd OT BO3JICHUCTBHS PA3IMUYHBIX (AKTOPOB, HCCICIOBAHUE AJICKTPOIPOBOJIHOCTH
pPacTBOPOB BEIIECTB, MPOIIECCa TUCCOLMUAIMN KHUCIIOT, HIeodeld U coei (BO3MOKHO HCIOJIb30BaHUE BHJIEO
MaTepHaJIOB), MPOBEJCHUE OIBITOB, WUTFOCTPUPYIOMINX IMPU3HAKK TPOTEKAHMUS PEaKIMid WOHHOTO OOMeHa
(oOpazoBaHue ocaqka, BBIACICHHWE Tra3za, O0pa30BaHUWE BOJIbI), OIBITOB, WUTFOCTPUPYIOMUX MPUMEPHI
OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIX peaklnii (TOpeHue, peakiui pa3iokKeHHs], COeTUHEHHs ), pacliO3HAaBaHUE
HEOPraHWYECKUX BEUIECTB C MOMOIIBI0 KAaY€CTBEHHBIX PEAKIUN HA WOHBI, PELIEHUE SKCIEPUMEHTATbHBIX
3ajad4.

Hemerannsl 1 uxX coeTUHEHUS



OOmast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHBIC CTETIEHH OKHCIICHUS.
Crpoenue U (puU3MUECKHE CBOWCTBA MPOCTHIX BEILIECTB — TrajloreHOB. XHWMHYECKHE CBOMCTBA Ha IMpHUMEpe
xJopa (B3aMMOJEHCTBHE C MeTaUlaMM, HEeMeTaljlaMu, Iueiaoyamu). XiopoBojopoa. ComsHas KHUCIOTa,
XMMHYECKHE CBOMCTBA, NIOJIyYE€HHE, TPUMEHEHHE. JIeHCTBUE XJI0pa U XJIOPOBOJAOPOAA HA OPTaHU3M YEJIOBEKA.
Baxneiimune X10puasl 1 UX HAX0XKICHUE B IIPUPOJIE.

OOmast xapakrepucTthka 371eMeHTOB VIA-rpynnbsl. OcoOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE CTEIEHU
okucnenus. CTpoeHue U (U3MUECKUE CBOICTBA MPOCTBIX BEIIECTB — KUCIOPOJA M CEpbl. AJUIOTPOIHBIC
MOJUGUKAIIMM KUCIOPO/a U cepbl. XUMUYECKHUe CBOWCTBa cepbl. CepoBOAOpO, CTpoeHUe, (HU3NYEeCKHe U
XUMHUecKne cBoHcTBa. OKCHABI Cepbl Kak IMPeICTaBUTENM KHCIOTHBIX OKcuAoB. CepHas KHCIOTA,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OIIME KaK MpEeNCTaBUTENsS Kjacca KUCIOT M crenuduyeckue).
XVUMUYECKHE peaKlUy, JIeKaIllMe B OCHOBE IPOMBIIIIEHHOIO CIOoco0a MOJIYYEHHs] CEpHOM KHCIOTHI.
[Ipumenenne cepHoil kucinorbl. CoaM CEpHOM KHUCIOTHI, KadeCTBEHHAas peakuus Ha Cyib(ar-uoH.
Haxoxnenue ceppl M €€ COCOUHEHHI B TMpUpOAE. XUMHUUYECKOE 3arpsS3HEHHUE OKPYKAKOUIEH Cpelbl
COCIMHEHUSIMM  Ccepbl  (KHCIOTHBIE JOXAM, 3arps3HEHUWE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
MIPEAOTBPALICHUSI.

OOmast xapakTepucTUKa 3JeMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUsS] aTOMOB, XapaKTEpPHBIE CTETEHU
OKHCIIeHHs. A30T, paclipoCTpaHeHHEe B MPHUpPoJIe, (U3NIecKne U XUMHUYecKre cBoicTBa. KpyroBopor a3ora B
npupojie. AMMHaK, ero (pu3nYecKre U XMMUYECKUe CBOMCTBA, MoTydyeHue U npuMeHeHne. Colln aMMOHUS, UX
¢u3nveckne U XUMHYECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHast peakiuss Ha MOHBI aMMOHUS. A30THas
KHCIIOTa, e€ MoydeHue, (pu3ndeckrne U XMMUYECKHe CBOWCTBA (00IIMe KaK MPeICTaBUTENs Kiacca KUCIOT |
cnenu¢uueckne). Vcnonp3oBaHue HUTPATOB M COJIEH aMMOHHUS B KadeCTBE MHHEPAIBHBIX YIOOPEHUI.
XUMHUECKOE 3arps3HEHUE OKpYKAIOMIeW Cpelabl COCTUHEHUSMHU a30Ta (KUCIIOTHBIE IOXKAH, 3arps3HEHUE
BO3/yXa, MOYBBI U BOJ0EMOB). Docdop, amuioTponHsle Moaupukanuu ¢pocdopa, pusnueckne 1 XUMUYECKUE
cBoiictBa. Oxcun ¢ocdopa (V) u dochopHas KucinoTa, PU3NUECKUE U XUMHUYECKHE CBOWCTBA, TOIYYCHHE.
Hcnons3zoBanne GocdartoB B kadecTBE MUHEPATBHBIX yI0OPECHUIA.

OO6mrast xapakrepucTika 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIE CTETIEHU
OKHUCJIEHUS. YTJepoj, aUIOTPONHble MOAU(UKALMU, PpacIpoCTpaHEHWe B MpHUpone, (GU3NYECKUE U
XUMHYecKHe cBoiicTBa. AncopOmust. Kpyrosopor yriaepona B npupoae. OKCHIIBI yriieposa, ux Gu3nuecKue u
XMMHUYECKHE CBOWCTBA, NEHCTBHE Ha >KMBBIE OpPraHU3MBbl, MOJIY4YEHHE M NIPHUMEHEHHUE. JKOJOTHYECKHE
poOJIeMBbl, CBsI3aHHBIC ¢ OKcHAOM yraepoaa (IV), runoresa riobalbHOTO MOTEIUICHHS KIIMMAaTa, TApHUKOBBIN
a¢dekTt. YronpHas KUCIOTAa U €€ coid, UX (pUu3nueckue U XMMUYECKHe CBOMCTBA, MOJIyYeHUE U IPUMEHEHHE.
KayectBenHast peakiusi Ha KapOoHaT-WOHBI. Mcrmonmp3oBaHWe KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIIEHHOCTH U CEJIbCKOM XO3AHCTBE.

[lepBoHauabHBIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHMSX yrieposa (MeTaH, 3TaH, STHIIEH,
aleTUJIeH, 53TaHOJI, TJHULIEpPUH, YKCycHas Kuciaora). I[IpupogHble HCTOYHUKU YIiI€BOJOPOAOB (Yrodb,
NPUPOJHBIN Tra3, He(Th), MPOAYKTHl MX mNepepaboTku (OEH3WH), WX pOJb B OBITY M NPOMBIIUIEHHOCTH.
[lonsiTe 0 GMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHMpaX, OejKax, yrieBoJax — U UX POJIM B )KM3HH YEJIOBEKA.
MartepuranbHOE €AMHCTBO OPIaHUYECKUX U HEOPTAaHUYECKUX COEAUHEHUH.

Kpemuwmii, ero ¢usnyeckue U XMMHUYECKUE CBOWCTBA, MOJydyeHUE W npumeHeHue. COeJMHEHUS] KPEMHUS B
npupone. OOmme mnpencraBieHuss o6 okcuae kpemHus (IV) u kpemHueBod kuciore. CHIMKATBI, UX
UCIIONIb30BaHNE B OBITY, B NMPOMBIIIICHHOCTH. BaXKHEHIIne CTpOUTEIbHBIC MaTepUalibl: KepaMuKa, CTEKJIO,
LEMEHT, 0eToH, jxene300eToH. I[IpoGiiembl 0€30MacHOrO HCIONB30BAaHHUA CTPOUTENBHBIX MaTEepHajoB B
IIOBCETHEBHOM KU3HH.

Xumuueckuti IKCnepumenm:



U3yueHHe OO0pa3l0B HEOPTraHWMYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBHI, NMPOBEICHHE KaueCTBEHHBIX
peakuuii Ha XJOPHUA-MOHBI M HAONIOJACHUE MPU3HAKOB MX MPOTEKAHUs, OIBITHI, OTpaKaoNue GU3NIECKUE U
XMMHUYECKHE CBOWCTBA TaJIOTEHOB W WX COEIUHEHHM (BO3MOXHO MHCIIOJIb30BAHUE BHUAEOMATEPUATIOB),
O3HAaKOMJICHHE ¢ oOO0pa3laMu XJIOpUIOB (TAJIOTEHHIOB), O3HAKOMIIGHHE C oOpa3umamMu cepsl H  eé
COCTMHEHMSIMU (BO3MOKHO HMCTIOJB30BaHUE BUICOMATEPHAIIOB), HAOJIOICHHUE TIpoliecca OOyTJIMBaHUs caxapa
NOJl JAECUCTBUEM KOHIIEHTPUPOBAHHON CEpHOW KHCIIOTBHI, M3YyYEHHE XUMHYECKHX CBOMICTB pa30aBiIeHHOMN
CEepPHOM KHCIIOTHI, TMPOBEJACHUE KAYECTBEHHOW peakuuu Ha CcynbhaT-uoH W HAOIIOJEHHWE Npu3HaKa e&
MPOTEKAaHUs, O3HAKOMJICHHE C (PM3MUYECKUMH CBOWCTBaMH a30Ta, ¢ochopa W WX COESAMHEHHUH (BO3MOXKHO
WCIIOIh30BaHUE BUCOMATEPUAJIOB), oOpa3iiaMu a30THBIX B (HOCHOPHBIX yAOOPEHHH, IOTyYeHHE, COOUpaHue,
pacro3HaBaHME U W3Y4YEHHME CBOMCTB aMMHaKa, MPOBEJIEHUE KAYECTBEHHBIX PEaklUil Ha MOH aMMOHHS U
dbochar-uoOH M H3ydeHHE MPHU3HAKOB HUX IMPOTEKaHHWs, B3aUMOJACHCTBHE KOHIEHTPUPOBAHHON a30THOI
KHCIIOTBI C MeJibl0 (BO3MOKHO HCIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUEHHE MOJENed KPUCTAJUIMYECKUX
pemérok anmasa, rpaduta, ¢yiaepeHa, 03HAKOMIIEHHE C TMPOILECCOM aACcOpOLMU PacTBOPEHHBIX BELIECTB
AKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTrasa, MojlyueHue, COOMpaHue, paclio3HaBaHUE U H3yueHUE
CBOICTB YIJIEKHUCIIOTO Ta3a, MPOBEJICHNE KaYeCTBEHHBIX peakluii Ha KapOOHAT U CUIUKAT-UOHBI U U3y4YEeHHE
NPU3HAKOB HX INPOTEKaHWUS, O3HAKOMIICHHE C MPOIYKUHMEH CHIMKATHOM IPOMBINUIEHHOCTH, PpELICHUE
SKCIEPUMEHTAIIbHBIX 33/a4 10 Teme «BaxHelre HeMeTallibl U UX COCIUHEHUSD.

Mertamisl 1 uxX COCANHCHUA

OO0mass XapakTepUCTHKAa XHUMHUYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAHMM MX IIOJIOKEHUS B
[Tepuonnueckoii cucteme xumuyeckux saemeHtoB [[. W. MenneneeBa u crtpoeHust atomoB. CTpoeHue
MeTaiyioB. MeTtanuyeckasi CBsI3b U MeTaJUIMUeCKas KpUCTAJIMYecKasl pemérka. DJIEKTPOXUMHUUECKUN psij
HanpsoKeHU MeraiioB. PU3MYECKHE UM XMMHUYECKHE CBOMCTBa MeTayioB. OOmme crnocoObl MOIy4YEHHS
MeTaisioB. [loHATHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT Koppo3uu. CriaBbl (CTajb,
YYyT'yH, AIOPATIOMUHUMN, OpOH3a) U MX IPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[[lenounbie meTauibl: nonoxeHnue B llepuoandeckoi cucreme xumuueckux snemeHtoB [[. M. Menneneena,
CTPOEHHE UX aTOMOB, HaXOXJeHue B npupoje. Gusnueckue 1 XuMUYECKHUEe CBOMCTBA (Ha IPUMEpPE HATPHS U
kaymst). OKCUABI U THIPOKCUIBI HATPUS U Kanus. [[puMeHeHne menouyHbIX METaJUIOB U UX COCTMHEHHIM.

[IlenoyHO3eMenpHBIE METAJUIBI MarHui M KaibLMi: nojiokeHue B I[leproaudyeckoil cucreMe XMMHUYECKHX
anemenToB JI. M. MenzeneeBa, CTpO€HHE MX aTOMOB, HaXOXJAeHHE B npupone. Ousndyeckue U XUMHUYECKUE
CBOWCTBAa MarHus U Kaibliys. BaxkHeine coeAuHeH s KaJblus (OKCUL, TUAPOKCH, coin). KECTKOCTh BOJIBI
Y CIIOCOOBI €€ yCTpaHeHUsI.

AsnroMunmil: nonoxkenue B Ilepuoamdeckoid cucteMe xumudeckux siemeHToB [l. . MenneneeBa, ctpoeHue
aToMa, HaxoXxJAeHue B mpupone. Ou3nyecKkue U XUMHUYECKHE CBOMCTBA altOMHUHUA. AM(OTEpHBIE CBOICTBA
OKCHJIa ¥ TUJIPOKCHIA ATFOMUHUSI.

Kenezo: nonoxenue B Ilepuogmyeckoir cucteme xumuyeckux annemeHToB J[. WM. MenneneeBa, cTtpoeHue
aToma, HaxoXxAeHue B nmpupoae. usndeckne n XUMHIECKUE CBOMCTBA kene3a. OKCUIIbI, TUIPOKCUIBI M COJIN
xenesa (I1) u sxenesa (III), ux cocraB, CBOWCTBA M MOTyUYEHHUE.

Xumuueckuti IKCnepumernt:

O3HAKOMIJICHHE C OOpa3llaMy METAJUIOB U CIUIABOB, WX (U3NYCCKUMHU CBOMCTBAMH, W3YYCHHUE PE3YyJIHTATOB
KOPPO3UU METAJLTOB (BO3MOKHO MCIOIB30BAaHUE BUICOMATEPHATIOB), 0COOCHHOCTEN B3aUMOJICHCTBUS OKCHIA
KaJIbLIUS U HATPHUS C BOJOM (BO3MOXHO MCIIOJIb30BAaHUE BUICOMATEPUATIOB), UCCIICIOBAHUE CBOMCTB KECTKOM
BOJIbI, TIpOIIECCa TOPEHUS JKeie3a B KHUCIOPOJe (BO3MOXKHO HMCIOJb30BaHUE BUACOMATEPUATIOB), MPU3HAKOB



MPOTEKaHUsI KaUeCTBEHHBIX PEaKIMil HAa MOHBI: MarHus, KaJbLMs, aTIOMUAHUA, [IMHKA, *kene3a (1) u xenesza
(ITI), menu (II), HaOmoneHWEe W OMUCAHWE MPOIECCOB OKPAIIMBAHWsS TUIAMEHW HOHAMU HATPHsSI, Kauus |
KaJbIUsl (BOBMOYKHO HCITOJIb30BAHHE BUACOMATEPUAIIOB), HCCIICIOBAaHUE aM(DOTEPHBIX CBOWCTB THUIAPOKCHIA
QTIOMUHUS ¥ THAPOKCUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTANILHBIX 33J1a4 10 TeMe «BakHeilue MeTauibl U ux
COCTMHCHHSI.

XUMHUS ¥ OKpy’Karollas cpeja

BemiectBa u MaTepualibl B MMOBCEIHEBHOM JKM3HM 4YeloBeKa. be3omacHoe HCIONL30BaHUE BEIIECTB M
XHUMHUYCCKUX peaKHI/Iﬁ B 6BITy. HCpBaH IIOMOIIB ITPU XUMHUYECKUX OXKOrax M OTpaBJICHUAX.

XUMHUECKOe 3arpsi3HEHHE OKPY KaroLe cpelbl (MpeaenbHas JOMyCTUMAas KOHIIEHTPALUs BEILECTB, Jalee —
[TAK). Ponb XxuMuu B pelieHUH 3KOJIOTMYECKUX MPoOIeMm.

Xumuueckuil sKcnepumenm.:
u3ydeHre o0pa3oB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, TOJIMMEPHBIE MATEPUAIIBI).
Meoscnpeomemuvie ces3u

Peanuzanus MeXIpenIMETHBIX CBsi3ed NpU M3YyYEHUUM XUMUM B 9 Kiacce OCYILECTBISIETCS 4Yepes
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHITUMH, SIBJISIOMIUXCS CUCTEMHBIMU IS
OTJIEJIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBCHHO-HAYYHBIC TIOHSATHS: HAy4YHBIM (aKT, THIOTE3a, 3aKOH, TEOpHs, aHaIMW3, CHHTE3,
KIacCupUKanus, MEePUOANYHOCTh, HAONIOJCHUE, OKCIEPHUMEHT, MOJACITUPOBAHUE, HW3MEpPEHHE, MOJEIb,
SIBIICHUE, TAPHUKOBBINA dP(HEKT, TEXHOJIOTHS, MATEPUAITBL.

dusuka: MaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJI, U30TOIIbI, PAJIHOAKTUBHOCTb, MOJIEKYJIA,
ANEKTPUUECKUH 3apsi/i, TPOBOIHUKH, IMOJTYIPOBOIHUKH, TUIIIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJI0, 00BEM,
arperaTtHoe COCTOSIHUE BEILECTBA, TIa3, PAacTBOP, PaCTBOPUMOCTb, KPUCTAILIMYECKAs pELETKA, CIUIABBI,
(u3nUYecCKre BEHMYNHBI, SAMHUIIB H3MEPEHHUs, KOCMHUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, apixanwe, Ouocdepa, SKOCHUCTEMa, MHUHEpalIbHbIC YIOOPEHHS, MHUKPOIIEMEHTHI,
MaKpO3JIE€MEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadmus: armocdepa, runpocdepa, MUHEpPaAJIb, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOIIAEMbIE, TOIITUBO, BOTHBIC
pecypcehl.

INTAHUPYEMBIE PE3YJBTATBI OCBOEHUA IIPOI'PAMMBI 11O XMMHUHU HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI
JINYHOCTHBIE pe3yJIbTaThl OCBOEHUS IPOTrpaMMbl OCHOBHOI'O OOILIEro 0Opa3oBaHMs IOCTHralOTCS B XOJI€

00y4eHHUs1 XUMUU B €IMHCTBE YUeOHOM M BOCIUTATEIHHON EATEIHHOCTH B COOTBETCTBUU C TPATUIIHOHHBIMH
POCCHMCKUMHU COITMOKYJIBTYPHBIMH W JIYXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, TPHHSATHIMH B OOIIECTBE
MpaBWJIaMd M HOPMAaMH TOBEJCHHS W CHOCOOCTBYIOT TMpoIleccaM CaMOIO3HAHMS, CaMOPa3BUTHS U
COLIMATN3AIUU 00YyYaIOLTIXCA.

JInuHOCTHBIE PE3YJIbTAThl OTPAXKAOT T'OTOBHOCTDL 06yqafonmxc>1 PYKOBOJACTBOBATLCA CHCTEMOM MO3UTHBHBIX
HOEHHOCTHBIX OpI/ICHTaHI/Iﬁ " paClIMPEHUEC ONbITA ACATCIIBPHOCTU Ha eé OCHOBE, B TOM YHCJIC B HaCTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUSA:



LEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HaCJIEIUIO,
MOHVMAHUS 3HAYCHHS XUMHUYECKOW HAyKH B JKH3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAJETh
JIOCTOBEPHON HMH(pOpPMAIMEH O MEPEAOBBIX TOCTIXKCHHUSIX W OTKPBITHUSX MUPOBOM M OTEYECTBEHHOW XUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U OOIIECTBa;

2) rpa:kIaHCKOr0 BOCTIMTAHUS:

OpeaACTaBICHHUA O COIMAJIbHBIX HOpPMax W IpaBUIaX MEKIMYHOCTHBIX OTHOIIICHUU B KOJIJICKTUBCE,
KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6IJ_IGCTB6HHO HOJ'I@3HOI>1, yqe6HOHCCHeﬂOBaTeHBCKOﬁ, TBOp‘IGCKOfI u
ApYyrux BUAax ACATCIBHOCTH, 'OTOBHOCTH K pa3Hoo6pa3H017I COBMECTHOM JACATCIIBHOCTU IIPU BBINIOJTHCHHUHN
y‘le6HBIX, MMO3HAaBAaTCJIbHBIX 3a4a4, BBIIIOJIHCHUU XUMHUYCCKUX SKCIICPUMEHTOB, CO3JJaHUN yLIe6HLIX IIPOCKTOB,
CTPECMJICHUA K B3aMMOIIOHUMAHHUIO U B3aUMOIIOMOIIN B ITPOILIECCC JTOM yqe6H0171 JACATCIIBHOCTH, TOTOBHOCTHU
OLICHHBATh CBOE MOBEACHHE U IMMOCTYIIKH CBOHUX TOBapI/IH_Ieﬁ C NO3UIMKU HPABCTBCHHBIX U IIPABOBLIX HOPM C
y‘IéTOM 0CO3HAHUS MOCIIEACTBUM IMMOCTYIIKOB;,

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHPOBO33PCHYCCKUC IMMPEACTABIICHUSA O BCUICCTBC U XUMHYECKON pCaknuun, COOTBCTCTBYIOIIUC COBPECMCHHOMY
YPOBHIO Pa3BUTHSl HAYKH M COCTAaBJSAIOIIAE OCHOBY JUISl IIOHMMAaHHWs CYIIHOCTHM HAYYHOM KAapTHUHBI MHpA,
IpeaACTaBICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAIX PAa3BUTHA NPUPOAbLI, B3AUMOCBA3AX YCIIOBEKA C HpHpOI[HOfI
Cpeoii, O POJIM XUMHUU B MO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHBBI, HAIlPABJICHHbIE HA IOJyYCHHE HOBBIX 3HAHWUH MO XHMHH, HEOOXOTUMBIE IS
0O0BsICHEHUsI HAOJI0JAEMbIX TPOLIECCOB M SIBICHHUH, MMO3HABATEIbHON, WH(POPMAIMOHHOW W UYUTATEIbCKOM
KyJbTypbl, B TOM UYHCIIE HAaBBIKOB CaMOCTOSTENBHOW pabOThl ¢ Y4YeOHBIMHM TEKCTaMH, CIIPABOYHOMN
JUTEPaATYpPO, JOCTYIHBIMU TEXHUUYECKUMHU CPEICTBAMU MH(POPMAILIMOHHBIX TEXHOJIOTHIA;

UHTEepeC K OOyUYeHMIO U MO3HAHMIO, JI0003HATEIbHOCTh, TOTOBHOCTh U CIOCOOHOCTh K CaMOOOpa30BaHUIO,
MPOEKTHONH M HCCIIEIOBATENbCKON /IEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH M YPOBHS
o0yuyeHHs B JalbHeHIIeMm;

4) popmMupoBaHus KyJbTYpPbl 310POBbS:

OCO3HAHUC HCHHOCTH KHW3HH, OTBCTCTBCHHOI'O OTHOIICHHA K CBOCMY 3A0POBBIO, YCTAHOBKH Ha SHOpOBBIfI
o0pa3 KHU3HHM, OCO3HAHHWE TOCJIEACTBUNH M HENpPUSATHE BPEIHBIX MpPHUBbIYEK (YHNOTPEeOIEHUS alKoroJs,
HapKOTHUKOB, KypeHHMs), HEOOXOJUMOCTH COOJIOACHHMS TMpaBWil O€30MacHOCTH TpU OOpalleHuu C
XMMHUYECKHMU BEIIECTBAMHU B OBITY M peasibHOM JKHU3HU;

5) Tpy10BOr0 BOCIIUTAHUA:

MHTEpEC K NPAKTUYECKOMY H3YyYEHHIO Hpodeccuii U Tpylda pa3IudHOrO poJa, YBAXEHHUE K TPyAy H
pe3yabTaTaM TPyI0BOU NEsTEIbHOCTH, B TOM YUCIIE HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHBIM BHIOOP WHAWBUAYAIBHOW TPAaeKTOPUHU TPOJODKEHUS OOpa3oBaHHUA € YYETOM JIMYHOCTHBIX
UHTEPECOB U CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB U MOTPEOHOCTEH, YCHEUIHOH
npoeCCHOHATPHON JEATENbHOCTH W Pa3BUTHS HEOOXOAWMBIX YMEHHWH, TOTOBHOCTH aJalTHUPOBATHCS B
npodeccHoHaIbHOM cpene;

6) 3K0J10rMYEeCKOro BOCTIUTAHMS:

9KOJIOTMYECKU Lierecoo0pa3Hoe OTHOILIEHHE K MPHUPOAE KaK HCTOYHUKY >KM3HHM Ha 3emjie, OCHOBe eé
CYILIECTBOBAaHHUSI, TIOHUMAaHKUE IEHHOCTHU 3I0POBOTO M 0€30macHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOIICHHE
K COOCTBEHHOMY (PH3MYECKOMY M TCHXHYECKOMY 3[0POBBIO, OCO3HAHHE LEHHOCTU COOJIOJCHHS MpPaBUI



0e30macHOT0 MOBEJCHUS MPU PabOTE C BEIIECTBAMH, a TAKKE B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU
JIIOJICH;

CMOCOOHOCTH NMPHUMEHATh 3HAHMSA, MOJy4YaeMble MPH W3YYEHUM XUMHHM, JJIS PELICHUs 3ajad, CBSI3aHHBIX C
OKpYXKarolled MPUPOAHOM CpEeNoH, N MOBBILIEHUS YPOBHS DKOJOTMYECKOM KYJBTYpPbI, OCO3HAHHS
r7100abHOTO XapakTepa KOJOTHMYECKUX MPoOJeM M MyTed HMX peIIeHUs MOCPEICTBOM METOJOB XUMHH,
JKOJIOTMYECKOI'O MBIIUICHHs, YMEHUS PYKOBOJACTBOBATHCA MM B II03HABAaTEIbHOM, KOMMYHMKAaTUBHOU U
COLIMAJIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe MmertanpenMeTHBIX pE3YyJIbTaTOB BBLACHSAIOT 3HAYMMbIE A (HOPMHUPOBAHHS MHPOBO33PEHHUS
oOleHay4YHple TOHATUSA (3aKOH, TEOpHsl, MPHUHIIMI, TUIOTEe3a, (akT, CHCTeMa, MPOIECC, IKCICPUMEHT H
Jpyroe.), KOTOpPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX yUEOHBIX MpEeAMETax M MO3BOJSIOT HAa OCHOBE
3HAHUM W3 JTUX TPeaIMeTOB (OPMHUPOBATH TMPEACTABICHHE O IIEJIOCTHOM HAay4YHOW KapTHHE MUpa, W
yHHUBEpcaJbHble yueOHbIe MAeHcTBHs (IMO3HABATENbHBIE, KOMMYHUKATHUBHBIC, PETyJISTHBHBIE), KOTOpPHIE
oOecnieunBalOT (HOPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITENIbHOMY IUIAHMPOBAHUIO U  OCYILIECTBIIEHHUIO
y4eOHOU JesITeNbHOCTH.

Ilo3HaBaTeabHbIE YHUBEPCAJIbHBIC yqeﬁm,le JeHCcTBUA
ba3oBble Joruyeckne AelCTBUSA:

YMCHHA HCIIOJIB30BATb HpI/IéMH JIOTUYCCKOI'0 MBIINUICHUA IIpU OCBOCHUH 3HAHWM: PaCKpbIBaTb CMBICJI
XUMHUYECKUX TTOHITHH (BBIJICJ'UITB HUX XapaKTCPHBIC IIPU3HAKHU, YCTAHABJIIMBATHL B3aUMOCBA3bL C JPYTrUMU
HOHHTI/ISIMI/I), HUCIIOJB30BaTh INOHATHUA OJIA 00BsICHEHHS OTACIBHBIX CI)aKTOB u ﬂBHCHHﬁ, BBI6I/IpaTI> OCHOBAaHMHA
U KpUTCPUU I KJIaCCI/I(I)I/IKaI_[I/II/I XUMHUYCCKUX BCIICCTB U XMMHUYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MMPUIUHHO-
CJICACTBCHHBIC CBSA3U MCKIAY 00BbEKTaAMH HU3YUCHUA, CTPOUTH JIOTHYCCKUC PACCYKIACHUA (I/IH,Z[YKTI/IBHLIC,
ACAYKTHUBHBIC, 110 aHaJ]OFI/II/I), J€J1aTh BBIBOJBI U 3aKJIIOYCHUA,

YMCHHUE IPUMCHATH B IIPOLUECCE IMO3HAHUA ITOHATUA (HpeI[MeTHBIe u MeTaHpe,Z[MeTHBIe), CHUMBOJIMYECKHEC
(3HaKOBLIe) MOZACIIM, HCIIOJIB3YCMBIC B XHUMMHHU, Hp606pa3OBLIBaTL IIUPOKO MPHUMCHACMBIC B XHWMHU
MOJICJIbHBIC IIPCACTABIICHUA — XUMHYECKHM 3HAK (CI/IMBOJ'I SHGMCHTa), XUMHNUYCCKasa (1)OpMyJ'Ia U YPaBHCHHUC
XHUMHYECKOH pCakiuun — TIpU PCIICHHUU yqe6HO-HO3HaBaTCHLHBIX 3azgad, C y‘léTOM 9TUX MOACIBHBIX
Hpe,[[CTaBJ'IeHI/Iﬁ BBISABJIATH U XapaKTECPU30BATb CYHICCTBCHHBIC IIPU3HAKU NU3YUACMbIX 00BEKTOB — XUMUYECKHUX
BC€IICCTB U XMMHYCCKHUX peaxunﬁ, BBISABJIATH 061_]_[I/Ie 3aKOHOMCPHOCTH, MPUYNHHO-CICACTBCHHBIC CBA3U U
MIPOTUBOPCUUSA B U3YyHACMBIX IIPOLECCCAX U SABJICHUAX.

Ba3oBrlIe uccienoBaTelLCKHe AeiiCTBHS:

YMEHHUE HCIIOIb30BaTh TOCTABJICHHBIE BOIMPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHHS, a TAaKKe€ B KaueCTBE
OCHOBBI JIIs1 JOPMHUPOBAHUS TUIIOTE3BI [0 MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMbIX CYK/ICHUM;

HpI/I06peTeHI/I€ OIlbITa II0 INIAHUPOBAHUIO, OpPraHu3aliu W IMPOBCIACHUIO YUCHHUYCCKUX OSKCIICPHUMCHTOB,
yMeHHe HaOIoaTh 3a X0J0M IIpolecca, CaMOCTOSTENBHO MIPOTHO3UPOBATh €ro pe3yibTaT, (JOpMyJINpOBATH
O606H.[€HI/ISI U BBIBOJbBI II0 pPE3yJIbTaTaM HpOBeHéHHOFO OIlbITa, HCCICAOBAaHHA, COCTaBIATH OoT4éT O
IIpOJIeJIaHHOM pabdoTe.

Pabora ¢ nngopmanmeii:

yYMEHUE BbIOMpATh, AHAIN3UPOBATh W MHTEPIPETUPOBATh HH(POPMALUIO PaA3IMYHBIX BUIOB M (opM
NPEACTaBICHUS, IOJYyYaeMyl U3 pa3HbIX HCTOYHUKOB (HAy4HO-IOMYJISpHAsl JIMTEpaTypa XHUMHUYECKOro



COJIep’KaHusl, CIIpaBOYHbIE MocoOus, pecypcbl MHTepHeTa), KpUTHUECKHU OLIEHHMBATh NPOTHUBOPEUMBYIO M
HEI0CTOBEPHYIO UH(OPMAIIHIO;

YMEHHUE IPUMEHSTh pa3IMYHbIe METO/IbI U 3alpOChl IIPU NMOUCKE U 0TOOpe MH(OPMAIIMK M COOTBETCTBYIOIINX
JaHHBIX, HEOOXOMMMBIX JJIsI BBIOJHEHUS YYEOHBIX W IIO3HABATENbHBIX 3a/ad OINpPEAETIEHHOrO THIIa,
npuoOpeTeHne OomnbITa B OOJACTH HCHOJB30BAHUS HH(DPOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIaJICHUE KYJbTYPOH AaKTHBHOTO MCIIOJb30BaHUSA pPAa3JIMYHBIX ITOUCKOBBIX CHCTEM, CaMOCTOSATENIBHO
BBIOMpATh ONTUMANbHYIO (GOpMYy NpeACTaBiIeHUs HHGOPMAIMM M WIUIIOCTPUPOBATH pEUIaeMble 3a/1a4d
HECIJIO)KHBIMU CXEMaMH, IMarpaMMaMu, IpyruMu ¢popMaMu rpaguki U UX KOMOWHAIUAMU;

YMEHHE HCIONb30BaTh M AaHAIM3UPOBATh B IMpOLleCCE yYEeOHOW M HCCIENOBATENbCKONW NIEATEIbHOCTH
uHGOpMAIIMI0O O BIUSHUM TPOMBIIUICHHOCTH, CEIBCKOTO XO34HCTBA M TPaAHCIOPTa HA COCTOSIHHE
OKpY>Karolle NPUPOIHON CPEBI.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIE 1efiCTBUSA:

YMEHHMsI 3a/laBaTh BONpPOCHI (B XOJ€ auanora u (Wih) AMCKYCCHUH) IO CYIIECTBY OOCYX JaeMOH TeMBlI,
(hopMyIHPOBATH CBOU MPEATIOKEHHUS OTHOCUTEIIBHO BBITIOJTHEHUS TPEITIOKESHHON 3a/1a4u;

YMCHUA NPCACTABIIATH IMOJTYYCHHBIC PE3YJIbTATHI IO3HABaTEIbHOU ACATCIIBHOCTH B YCTHBIX W IMHMCBbMCHHBIX
TEKCTaX; JIeNaTh MPE3CHTAIUI0 PE3yJIbTaTOB BBIMOJHEHUS XHMHUYECKOTO 3KCIepuMeHTa (1abopaTopHOTOo
OTIBITA, JTA0OPATOPHOU pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEUIECTB, yUeOHOTO IIPOEKTA);

YMEHUS y4eOHOIro COTpYIHHUYECTBA CO CBEPCTHUKAMM B COBMECTHOM MO3HABATEIbHOM M UCCIIE0BATENIBCKOM
JeSITeIbHOCTU TPH PEIIeHUH BO3HMKAIOIIUX MPOOJIeM Ha OCHOBE yué€ra OOIIMX MHTEPECOB U COIJIACOBAHUS
no3uuuit (00cyxaeHus, OOMEH MHEHMSMH, «MO3TOBBIE IITYPMbD», KOOPAMHAIMS COBMECTHBIX J€HCTBHUH,
oTpeJiesIeHUe KPUTEPHUEB 10 OLIEHKE KaueCTBA BHIMOJIHEHHON pabOTHl U IpyTHE).

PeryasiTuBHble yHHMBepcajibHble yUeOHbIe 1eCTBHS:

YMEHHUE CaMOCTOATENIBHO ONPENENATh LN AeATEIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATH U
pU HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JEATENBHOCTH, BHIOMpaTh HamOojee 3(PGEKTHBHBIE CIIOCOOBI
pemieHuss y4eOHBIX M II03HABaTEIbHBIX 3a/la4, CAMOCTOATENBHO COCTABIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA aNrOpUTM JIEUCTBUM IPU BBINOJIHEHUU 33/JaHUN C Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU 00
U3yyaeMbIX OOBEKTaXx — BELIECTBaX U peaKUUsX, OLEHMBATh COOTBETCTBME IIOJIYYEHHOIO pe3yibTaTa
3asBJICHHOM 1IeJIM, YMEHHUE UCIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IpelaraéMble B YCIOBHH 3aJaHHI.

INPEJAMETHBIE PE3YJIBTATBI

B coctaBe mpenMeTHBIX pe3yNbTAaTOB MO OCBOSHHUIO O0S3aTENBHOTO COJEP)KAHUS, YCTAHOBIECHHOTO IAaHHOMN
(benepanpHON pabouell POrpaMMOid, BBIICISIOT: OCBOSHHBIC O0YYaIOIIMMUCS HAy4YHBIC 3HAHUS, YMEHUS U
CrocoObl JeHCTBUH, crnenuduyeckue A TPeAMETHON oOmactu «XUMHUS», BHIBI JEATEIBHOCTH TIO
MOJTYYECHHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAIMU, TPeoOPa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX H
HOBBIX CUTYyallUdX.

K koHimy oOy4yeHus B8 kJiacce mpeqMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh
c(OPMHPOBAHHOCTh Y O0YUAIOIIUXCSA YMEHUIL:

pPaCKpbIBATh CMBICII OCHOBHBLIX XHMHYCCKHX TIOHSATHI: aTOM, MOJICKYJIa, XAMHAYECKUH QJICMCHT, IIPOCTOC
BE€IICCTBO, CJIOXHOEC BE€HICCTBO, CMECH (OI[HOpOI[Haﬂ u HCOI[HOpOI[Haﬂ), BaJICHTHOCTb, OTHOCHTCJIbHaA
aTOMHass W MOJICKYJIsIpHad Macca, KOJIMYCCTBO BCHICCTBA, MOJIb, MOJIIpHAd Macca, MacCoBas OOJIA
XHUMHUYECCKOro DJJIEMEHTaA B COCIUWHCHHU, MOHHpHBIfI 06’BéM, OKCHJ, KHCJIOTa, OCHOBAHHUC, COJIb,



AJIEKTPOOTPHIIATEILHOCT, CTENIEHh OKHCJICHHUS, XUMHUYECKash pPeaKius, Kiaccu(uKaius peakuuil: peakuuu
COCTMHEHMSI, PEAKIMH PA3JIOKEHHUs, PEaKIMu 3aMEIIECHUs, Peakiuu oOMeHa, dK30- U JHIOTEPMHUYECKUE
peakiuu, TerioBoi 3(dEKT peakiuu, apo aToMa, IEKTPOHHBIN CIION aroma, aTOMHas OpOUTallb, Paanyc
aToOMa, XUMHUYCCKas CBA3b, MOJIAPHAA W HCIIOJIApHAasA KOBAaJICHTHAA CBA3b, MOHHAA CBA3b, HOH, KATUOH, aHUOH,
pacTBOp, MaccoBas A0Js BellecTBa (MPOLEHTHAs KOHLEHTpaIus) B pacTBOPE;

UJUIFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHWUYECKUX MOHATUM U NMPUMEHATH 3THU IOHATHS IIPU ONMCAHUU
BEILECTB U UX MPEBPALLECHU;

WCIIOJI30BaTh XMMHUYECKYIO CHMBOJIMKY JJIsi COCTaBJIeHHs (OpPMYJ BEIIECTB W YpPaBHEHUH XMMHYECKHX
peaKkuui;

OTIPE/IEIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHHSX, CTENEHb OKUCIICHHS SJIEMEHTOB B
OMHAPHBIX COCTUHEHUSX, MPUHAJIISKHOCTh BEIIECTB K ONpeAeIEHHOMY KJlaccy COelIMHEHUi mo ¢gopmyiam,
BHJI XUMHUYECKOH CBS3U (KOBAJICHTHAS M MIOHHAS) B HCOPTAHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbici [lepuomnueckoro 3akona JI. . MenpeneeBa: [I€MOHCTPHpPOBAaTh IMOHUMaHUE
MEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XUMHYECKHUX DJIEMEHTOB OT MX MOJoXeHus B llepmoamueckoi
CHCTEME, 3aKOHOB COXPAHEHHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJSPHOTO YYEHHS,
3aKoHa ABOTaJIpo;

ONMCHIBATh U XapakTepu3oBaTh Tabmu4Hyr ¢(opmy Ilepuonnyeckoil CUCTEMBI XMMHUYECKUX AJIEMEHTOB:
pa3nuyath HOHATHS «TiaBHas moxarpymmna (A-rpynmna)» u «mobounas moarpynma (b-rpynma)y, maneie u
0oJbIIME NEPUOAbI, COOTHOCUTH O0O3HAYEHUs, KOTOpble MMeroTcsl B Tabnuue «llepuonnyeckas cucrema
xumuueckux anemeHToB J[. WM. MenneneeBa» C UHCIOBBIMM XapaKTEpUCTUKAMHU CTPOEHUS aTOMOB
XMMHYECKUX JJIEMEHTOB (COCTaB M 3aps] sapa, OOLIee YUCIO 3JIEKTPOHOB M pACIpeleieHue HUX 110
3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIMPOBATh XUMUYECKHUE DJIEMEHTBI, HCOPTaHMUECKUE BEIIECTBA, XUMUYECKUE PEaKIUH (10 YHCITY U
COCTaBY y4YaCTBYIOIIMX B PEaKIMU BEIIECTB, 110 TEIUIOBOMY 3 (deKTy);

XapaKTCPU30BaATb (OHI/ICBIBaTB) O6I_I_II/IC XUMHYECKHE CBOMCTBA BEIIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPIKAAA
OIMMCAHUC ITPUMEPAMU MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKHX peaKuHﬁ;

IIPOIrHO3UPOBATH CBOMCTBaA BCIIECCTB B 3aBUCHMOCTH OT HX KAa4€CTBEHHOI'O COCTaBa, BO3MO>XHOCTH
MIPOTCKAHUA XUMHUYCCKUX HpeBpaI]_[eHI/II\/’I B Pa3JIMYHBIX YCIIOBUAX,

BBIUUCIISITH OTHOCUTENIHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO JIOJII0 XUMHYECKOIO
aJIeMeHTa 1o (OpMyJie COEIMHEHHs, MACCOBYIO JIOJIO BEIECTBA B PAacTBOPE, IPOBOAUTH PACUETHI IO
YpaBHEHHUIO XUMHUECKON peaKIny;

MIPUMEHATh OCHOBHBIE ONEpali MBICIUTEILHON IEATEHOCTH — aHAJIM3 M CUHTE3, CpaBHEHHE, 00001IeHNE,
CHCTEMaTH3allNI0, KIACCU(UKALINIO, BHISIBIICHHE MPUYNHHO-CIIECTBEHHBIX CBSA3EH — JJISI U3yYEHHsI CBOWCTB
BEIIECTB U XMMHUYECKUX pPEaKLuil, €CTeCTBEHHO-HAy4YHbIE€ METO/bl MO3HAHUS — HAOIIOZCHUE, W3MEpEeHHe,
MO/IETUPOBAHUE, SKCIIEPUMEHT (peasIbHbIM U MBICIEHHBIN);

CleIoBaTh MpaBWIaM TMOJIb30BAHMS XUMHUYECKOW MOCYIOW U J1abopaTOpHBIM O0OpYyIOBaHHMEM, a TakKKe
npaBuUjIaM OOpaIleHUs] C BEIIECTBAMHM B COOTBETCTBHHM C MHCTPYKIHSMH IO BBIMOJIHEHHIO JIAOOPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJIYYCHHIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (BOIOpPOAA U KHCIOPOAA),
MIPUTOTOBJIEHUIO PACTBOPOB C OMPEAECIEHHON MACCOBOW JOJIEW PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U



NPOBOJUTh XUMHUYECKHE SKCIIEPUMEHTHI 10 PACIO3HABAHHMIO PACTBOPOB IIENOYEH M KHUCIOT C IMOMOIIBIO
WH/IUKATOPOB (JIaKMYC, (heHONIPTaNCHH, METUIOPAHXK U JAPYTHE).

K xoniy oOyuenuss B9 KJjacce mpeiMeTHble pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh Y O0YYAIOIIUXCS YMEHUIL:

PAaCKpBIBaTh CMBICJI OCHOBHBIX XMMHUYECKUX MOHATHA: XUMHUYECKHUM JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH,
aHUOH, TIIPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCT, CTCIICHb
OKHCJICHUS, XUMUYEcKasl peaklusi, XuMU4ecKasi CBs3b, TEIJIOBON (PPEKT peaklnu, MOJiIb, MOJISIPHBIA 00BEM,
pacTBOp, 3JIEKTPOJMTHI, HEDJIEKTPOJIUTHI, IJIEKTPOJIUTHYECKAs IAMCCOLMAIMS, PEaKIMH HOHHOIO OOMEHa,
KaTaJn3aTop, XMMHUYECKOe paBHOBecHe, OOpaTuMble M HEOOpaTHMble pPEaKLUH, OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIE PEAKIMH, OKUCIUTENIb, BOCCTAHOBUTEND, OKHCIEHHE M BOCCTAHOBJICHHE, aJUIOTPOIMS,
aM(pOTEepHOCTh, XMMHUYECKas CBs3b (KOBAJEHTHAs, HOHHAs, METaJIMYecKas), KpUCTaJUIMYecKaspeléTka,
KOppO3Usl METAJUIOB, CILIABbI, CKOPOCTh XMMHUYECKON peakluu, NpeAeibHO JonycTuMas koHueHTpanus [IJIK
BELICCTBA;

WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN W IPUMEHATH 3TU NOHATHA NPU ONHMCAHUU
BEILIECTB U UX IIPEBPAILCHU;

HCIIOJIB30BATh XMMHYCCKYIO CHUMBOJIMKY I COCTABJICHHA q)OpMy.]'I BEUICCTB U ypaBHeHI/Iﬁ XUMHNYECCKHUX
peakuuii;

ONpCACIIAThL BAJICHTHOCTL W CTCICHBb OKHUCIICHUSA XHUMHYCCKUX JJICMCHTOB B COCAWHCHUAX Pa3JIMYHOIO
COCTaBa, MPUHAJUIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJIAcCy COeIMHEHUH 1o (GopMynam, BUI XUMHUECKOH
CBA3U (KOBaJICHTHaSI, HOHHasd, MeTaJIJII/I‘{CCKaSI) B HCOPraHMYCCKUX COCANMHCHUAX, 3apsaa NOHA 110 XUMHYICCKOM
¢dopmyre, xapakTep Cpeabl B BOJHBIX PAaCTBOPAX HEOPTaHUYECKUX COEAMHEHHH, THUIl KPUCTAJUIMYECKOMH
PELIETKN KOHKPETHOI'O BELIECTBA;

packpbiBaTh cmbici [lepuogumueckoro 3akona J[. . MenneneeBa W JA€MOHCTPUPOBATH €ro MOHUMAaHUE:
ONMCHIBATh U XapaKTepu3oBaTh TabnuuHyio (opmy Ilepmomuueckoil cHUCTEMbl XHMHUYECKUX HIIEMEHTOB:
pa3nuuaTh TOHATUS «TrjiaBHas moarpymma (A-rpymma)» u «mobouHas moarpymma (b-rpymma)y, Manbie u
0OJIBIIIME TIEPUOJIBI, COOTHOCUTH 0003HAYCHUSI, KOTOPHIE UMEIOTCS B TIEPUOINICCKON TAOIUIIE, C YUCITIOBEIMU
XapaKTepUCTHUKAaMH CTPOCHHUS aTOMOB XHMHUYECKHUX OJJIEMEHTOB (COCTaB M 3apsia sipa, oOIee YHucio
3JIEKTPOHOB U pacIpeieNIeHue UX 10 SJIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIEMEHTOB U UX COCAVMHEHUH B IIPEEIax MaJIbIX [IEPUOAOB U ITIaBHBIX IOATPYIII C YYETOM CTPOCHUS
HX aTOMOB;

KJaccu(UIMPOBATh XUMUYECKHE AJIEMEHThI, HEOPraHMUECKUE BEIECTBA, XUMUUECKUE Peakuu (10 YUCIy U
COCTaBY y4YacCTBYIOUIMX B PEAKLMHU BEIIECTB, IO TEIIOBOMY 3(PQEKTy, 0 U3MEHEHUIO CTETNEHEH OKHCICHHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTCPU30BaATb (OHI/ICBIBEITB) O6H.[I/Ie n CHCI_II/I(bI/I‘IeCKI/IC XUMHUYECKHE CBOMCTBa MMPOCTBIX H CIIOKHBIX
BCIIECTB, IOATBEpKAAsd OINHUCAHHUE IPpHUMEpaMH MOJICKYJIAPHBIX W HOHHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIIIHUX
XHUMHUYCCKUX peaKI.[HfI;

COCTABJISITh YPAaBHEHHsI DJEKTPOJUTUYECKOW JTUCCOIHMAIIMM KHCJIOT, IWIEJIOYeH | COJeH, TMONHBIE |
COKpalIEHHbIE YpaBHEHUS peakluid HOHHOrO OOMEHa, YpaBHEHMsS peakiuil, TMOATBEPKAAIOIINX
CYyIIIECTBOBAaHUE TEHETUYECKON CBSI3M MEXKy BEIIECTBAMH Pa3IMUHBIX KJIACCOB;



pacKpblBaTh  CYIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAaKIMHA  IOCPEJCTBOM  COCTABJICHUS
JIEKTPOHHOTO OajaHca 3TUX PeaKIUi;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOBMOKHOCTH IIPOTEKAHUS XUMHUECKUX
NpEBpALCHUN B Pa3IUUHBIX YCIOBUSIX;

BBIUMCIISITh OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJSPHYIO MacChl BEIIECTB, MAacCOBYIO JIONIO XUMHYECKOTO
JeMeHTa 1o (opMylie COeIMHEHHS, MACcCOBYIO JIOJNIO BEIIeCTBA B PAacTBOPE, IPOBOAUTH PACUETHI IO
YPaBHEHHUIO XUMHUECKON peaKinu;

coONroIaTh TpaBWJIa TOJB30BAHUS XHUMHYECKOH MOCYNOW M JTabOpaTOPHBIM OOOpYIOBaHUEM, a TaKXKe
MpaBwia OOpalleHHs C BELIECTBAMH B COOTBETCTBHHM C HMHCTPYKIMSIMH IO BBIMOJHEHHIO JIaOOpaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJIYYEHHUIO U COOUPaHHIO Ta3000pa3HbIX BELIECTB (aMMHUAKA U YTIIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKLUH, TOATBEP)KIAIOIINE KadeCTBEHHBIH COCTaB pa3IMYHBIX BEMIECTB: pPAcCIO3HABATh
OTIBITHBIM TYTEM XJIOpUA-, OpoMua-, HoIua-, KapooHat-, pocdar-, cunukar-, cyabpar-, THAPOKCUI-HOHBI,
KaTHOHBI aMMOHUSI M MOHBI M3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BEILIECTB;

MPUMEHATh OCHOBHBIE OTEPAIMU MBICIUTEILHON JEATEHOCTH — aHAJIM3 M CUHTE3, CpaBHEHHE, 00001IeHNE,
CUCTEMATH3AlMIO0, BBISBICHUE NPUYMHHO-CIEICTBEHHBIX CBSI3€ — JUISI WM3Y4YEHMs CBOMCTB BEILIECTB H
XUMHUYECKUX  pEeakLui, €CTeCTBEHHO-HAayYHble METOJbl IO3HAaHUS — HaOJIOJEHHME, U3MEPEHHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICJICHHBIN).

Kpurtepun onennBanus

OneHka yCTHOTO OTBeTa y4aluxcs

OtmeTtka "5" cTaBuTCA B ClIy4ae:

1. 3HaHMs, TOHUMaHUS, TTTyOMHBI YCBOCHUS 00yJaromuUMcst Bcero o0bEMa NporpaMMHOI0 MaTepHara.

2. YMeHus BBIIEIATH [VIaBHbIE MTOJIOKEHHS B U3yUEHHOM MaTepuaie, Ha OCHOBaHUM (DaKTOB U IPUMEPOB
0000111aTh, 1eN1aTh BHIBOJIBI, YCTAHABIUBATh MEXKIIPEIMETHBIE U BHYTPUIIPEIMETHBIE CBSI3H, TBOPUECKU
IIPUMEHSET MOJyYCHHbIE 3HaHUS B HE3HAKOMOM CUTYyallHu.

3. OrcyTcTBUE OIMOOK U HEAOYETOB MIPU BOCIPOU3BEICHUU U3yUEHHOT0 MaTepHala, py YCTHBIX OTBETAax
yCTpaHEHHUE OT/ENIbHBIX HETOUHOCTEH ¢ MOMOIIBIO JOMOJIHUTEIIBHBIX BOIIPOCOB YUUTENS, COOIIOIEHUE
KYJbTYpbl YCTHOM peyH.

Otmerka "4":

1. 3HaHME BCEro N3y4EeHHOI0 IPOrpaMMHOI0 MaTepHaa.

2. YMeHu#l BbIJENATH IJIaBHbIE MTOJIOKEHHS B U3yUYEHHOM MaTepuaie, Ha OCHOBaHUM (DaKTOB U IPUMEPOB
0000111aTh, 1eJ1aTh BBIBO/Ibl, YCTAHABIMBATh BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSTD [IOJIyY€HHbIE 3HAHUSI Ha

IIpaKTHUKE.

3. HesnaunrtenwsHbie (HerpyOble) OMIMOKY U HETOUETHI IPU BOCIIPOU3BEACHUN N3YYEHHOTO MaTepuania,
coOJII0ICHNE OCHOBHBIX ITPABWJI KyJIbTYPbl YCTHOM pEUH.



Otmetka "3" (ypoBeHb NpeACTaBICHUH, COUETAIOLINXCS C IEMEHTAMU HAYYHbBIX ITOHSATHI):

1. 3Hanue ¥ yCBOGHME MaTepHaja Ha YpOBHE MUHUMAIIbHBIX TPeOOBaHU MPOTrPaMMBl, 3aTpyIHEHHE TIPU
CaMOCTOSITEJIbHOM BOCIIPOM3BEJICHUH, HEOOXOJMMOCTh HE3HAUUTEIbHOW TOMOILH MPEeNoaBaTesl.

2. YMeHue paboTaTh Ha yYpOBHE BOCIIPOU3BEICHUS, 3aTPyAHEHUS [IPU OTBETaX Ha BUAOU3MEHEHHBIE BOIIPOCHI.

3. Hanuuue rpy0oii ommOKH, HECKOJIBKUX HErpyObIX IPHU BOCIIPOM3BEICHUN U3yUEHHOTO MaTepHaia,
HE3HAYUTEIbHOE HECOOI0AEHNE OCHOBHBIX MPaBWJI KYJIBTYPbl YCTHON peyH.

OtMmeTka "2":

1. 3HaHue 1 yCBOCHHE MaTepualia Ha yPOBHE HMYKE MUHUMAJIbHBIX TPEOOBaHUHN IIPOTPAMMBI, OTACIbHBIE
Mpe/ICTaBICHUS 00 U3YYEHHOM MaTepuale.

2. OtcyTcTBUE yMEHUN pabOTaTh HA YPOBHE BOCIIPOU3BEICHNUS, 3aTPYJHEHHSI IPU OTBETAX HA CTaHAApPTHbHIE
BOIIPOCHI.

3. Hanmuuue HECKONBKHUX TPyObIX OMMOOK, OOJBIIOr0 YUcia HErpyObIX MPH BOCHPOU3BEACHUN U3YUEHHOTO
MaTepuaa, 3HaYNTeTbHOE HECOOII0IeHIE OCHOBHBIX MPABWII KYJIbTYpPBl YCTHOH PEUH.

Ouenka BbINOJHEHHUS NPAKTHYECKUX (1a00paTOPHBIX) padoT.
Otmetka "5" cTaBUTCS, €CIIU YUEHHUK:
1) mpaBWJIBHO OIIpENEIHII LENb ONbITA;

2) BBINOJIHWI PabOTy B MOJIHOM 00beMe ¢ coOII0IeHHEM HE00X0AUMOM MOCIeI0BATEIbHOCTH IPOBEICHUS
OINBITOB U U3MEPEHU;

3) caMOCTOSITENTLHO M PAIIHOHAIBHO BHIOpAI U TIOJTOTOBHII JJIsI OTBITAa HEOOX0IMMOE 000PYIOBaHHE, BCE
OTIBITHI TIPOBEJT B YCJIOBUSAX U PEKHUMaX, 00€CIICUNBAIOIINX ITOJTYyUYECHHUE PE3YIHTaTOB M BBIBOJIOB C
HanuOOJIbIIIEH TOYHOCTEIO;

4) Hay4HO IPaMOTHO, JIOTHYHO OMUCANl HAOIIOIeHUS U c(POPMYITHUPOBAT BEIBOIBI U3 OMbITa. B
MPEACTABICHHOM OTYETE MPABWJIBHO U aKKYPATHO BBITIOIHUI BCE 3aIUCH, TAOJIHIIBI, PUCYHKH, TpadUKH,
BBIYMCIIEHHS U CJeJIall BBIBOJIBI,

5) npaBWJILHO BBIMOJIHWI aHaIU3 norperHoctei (9-11 kmaccer).

6) IpOSIBIISIET OPTaHU3aLMOHHO-TPYAOBBIE YMEHUS (MOAAeP)KUBAET YUCTOTY pabodyero MecTa U MopsiioK Ha
CTOJI€, 5KOHOMHO HCIOJb3YET PACXO/IHbIE MaTEPHAIBI).

7) SKCTIIEPHUMEHT OCYILIECTBIISIET O TUIAHY C YYETOM TEXHUKH O€30MaCHOCTH U MpaBMII pabOThI ¢ MaTepuaIaMu
1 000pyIOBaHHUEM.

OtmeTka "4" cTaBUTCS, €CIIM YYEHUK BBIIOJIHUI TPeOOBaHHUS K OolleHKe "5", HO:
1. OTIBIT IPOBOIWII B YCIIOBUSIX, HE 00€CTICUMBAIOIINX IOCTATOYHON TOUHOCTH H3MEPEHHIA;
2. unu ObUIO OTYIIEHO ABA-TPU HEI0UETa;

3. unu He 6osiee OAHOM HerpyOoii OMMOKY U OJJHOTO HEJ0UeTa,



4. MM HKCTIEPUMEHT TPOBEJICH HE TIOJTHOCTHIO;

5. WK B OMIMCAaHUU HAOIIOIEHUI U3 OIBITA JOMYCTHII HETOYHOCTH, BBIBOJIBI CAEIIAT HETOJIHBIE.

OtmeTka "3" cTaBUTCS, €CIIU YUCHHUK:

1. mpaBUJILHO OMPEEIUI 1IeJb OTbITa; pa0OTy BBIMOJIHSAET MPAaBUILHO HE MEHEE YeM HAMOJOBHHY, OJHAKO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO TIO3BOJISIET MOJTYYUTh MPABUIHHBIC PE3YIbTATHI M BBIBOIBI IO
OCHOBHBIM, MTPUHIIUIIAATHHO BaYKHBIM 33aJja4aM paboThI;

2. uny moa0op 000pyI0BaHMsI, 0OBEKTOB, MATEPHAIIOB, a TAK)KE PAOOTHI O HAYATy OTBITA ITPOBEI C
MTOMOIIBIO YUUTEIIS; WM B XOJI€ IPOBECHHSI OIBITa U U3MEPEHUN OBLITN TOMYIICHBI OIIMOKU B OMUCAHUT
Ha0mroeHuH, (OPMYITUPOBAHUH BHIBOJIOB;

3. OIIBIT IPOBOMIICS B HEPALIMOHAIBHBIX YCIOBHAX, YTO MPUBEIIO K MOTYYSHHIO PE3YIbTATOB C OOJIBIIEH
MOTPEUIHOCTbIO; WM B OTYETE ObUIN JIOMYIIEHBI B O0IIEH CII0KHOCTH He OoJiee IByX OIIMOOK (B 3amucsax
€IMHHUII, U3MEPCHHSX, B BEIYUCIICHUAX, TpauKax, TabIUIaX, CXeMax, | T.J1.) He IMPUHITUITHAILHOTO JIIS
JTaHHOW pabOTHI XapakTepa, HO MOBIHSBIINUX HA PE3yNbTAT BHIMOTHECHUS;

4. nomyckaeT rpyOyro OIMOKY B X0/Ie SKCIIepuMeHTa (B 00bICHEHHH, B 0(hOpMIICHHH pabOThI, B COOJIIOICHUH
NpaBWJI TEXHUKU 0€30IaCHOCTH IpU paboTe ¢ MaTeprajaMy U 000pyAOBaHUEM), KOTOpasi HCIIPABIISETCS 1O
TpeOOBaHUIO YUUTEIIS.

OtmeTtka "2" cTaBUTCS, €CIIM YUYCHHK:

1. He OIpECaACIINII CAMOCTOATCIIBHO ICJIb OIIbITA, BBIITOJTHUIL pa60Ty HE IIOJIHOCTBIO, HC MOJATOTOBUJI HY>KHOC
O60pyI[OBaHI/Ie 1 00bEM BBIIIOJHEHHOM YacTH pa6OTI:I HC IIO3BOJIICT CACIIATh NIPAaBUJIbHBIX BBIBOIOB;

2. WIm OIIBITBI, U3MCPCHU, BBIYUCIICHHA, Ha6J'IIO,Z[eHI/I$I IMPOU3BOJUIINCH HCITPABUJIBHO,

3. WM B X0/Jie pabOTHI M B OTYETE OOHAPYKHIIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMCUCHHBIC B
TpeOoBaHUX K oreHke "3";

4. nonyckaert Be (1 60see) rpyOble OMIMOKHU B XO/I€ SKCIIEPUMEHTA, B 00bSICHEHHH, B 0(pOpMIIeHUU paboThl, B
COOJTIO/ICHUN TIPAaBUIJI TEXHUKU 0€30IIaCHOCTH NPU pabOTe ¢ BEMIECTBAMH U 000PYI0BaHUEM, KOTOPEIE HE
MOJKET UCIPABUTH JIaXKe MO TPEOOBAHUIO YUUTEIIS.

OneHka caMoCTOATEbHBIX MMCbMEHHBIX H KOHTPOJIBHBIX PadoT.

OtmeTtka "5" cTaBUTCS, €CIIM YUYCHHK:

1. BeImOTHIWI paboTy 6€3 OmuUOOK U HEJOUETOB;

2) nonmycTui He OoJiee OTHOTO HEeoYeTa.

Otmetka "4" cTaBUTCS, €CIHM YUEHHUK BBITOTHII paOdOTy MOJTHOCTHIO, HO JOMYCTHII

1. He Gosiee 0/1HOM HErpyOOI OMIMOKHN M OAHOTO HEA0UETA;

2. wu He 6osiee ABYX HEJA0YETOB.

OtMmetka "3" cTaBUTCS, €CIIM YYCHHUK MTPABUIILHO BBITIOJIHWI HE MeHee 2/3 paboThl

WJTU TOITYCTHUI:



1. He Gonee TBYX TpyOBIX OMIUOOK;

2. unu He Oonee ogHOU Tpy0oil U OHOM HETpyOOli OIIMOKU U OJJHOTO HEA0YETa;
3. uiu He 6oJee ABYX-TpeX HerpyObIX OINOOK;

4. Wi OTHOW HErpyOoOH OMMOKHY U TPEX HEJ0UYETOB;

5. WM npu OTCYTCTBUH OLIMOOK, HO MPH HAJUUUU YETHIPEX-TISITH HEJOYETOB.
OtmeTka "2" cTaBUTCS, €CIIU YUCHHK:

1. MOIyCTHIT YHCIIO OMIMOOK M HEJIOUETOB MPEBOCXOSIIEE HOPMY, TIPU KOTOPO MOXKET OBITh BHICTABIICHA
omenka "3";

2. WY €CJIM MPABWJIBHO BBHITIOJIHUII MEHEE TTOJIOBUHBI PaOOTHI.
Kputepun BbicTaB/IeHUS OLIEHOK 32 MPOBEPOYHbIE H KOHTPOJIbHbIE TECTHI.
TecTsl, cocTOSIINE U3 MSTH BOMPOCOB MOKHO MCIOJIB30BATh MOCIIE U3YUEHHUs KaXI0ro Marepuaia (ypoka).
Tect u3 10—15 BonpocoB KUCTONIB3yETCA 1 TEpUOInIecKoro KoHTpoJsi. Tect u3 20 — 30 Bonpocos
HEOOXOIMMO MUCTIONB30BATH JJISI UTOTOBOT'O KOHTPOJIS.
[Ipu o1leHMBaHUU UCTIONB3YETCS CIEAYIONIAs IIKama;
oneHka «5» - 91-100% MakCUMalIbHOTO KOJIUYECTBA OallIOB;
oreHka «4» - 75-90% MakcuManbHOTO KOJIMUECTBa OaJlIOB;
oneHka «3» - 50-74% MaxkcUMaJIbHOT'O KOJMUECTBA OaJlIOB;
oreHKa «2» - meHee 50% MakcHMaIbHOTO KOJIMYECTBA 0aJljIoB.
Ouenka yMmeHuil NPOBOAUTH HAOIIOAeHNS.
Omnenka "5" craBuTCs, €cM 00yJaIOIHNACS:
1. mpaBUIIBHO 1O 33JAHUI0 YYUTENs IPOBEJ HAOIIOACHUE;
2. BBIJICTWII CYIIECTBEHHBIC MMPU3HAKK Y HA0JII01aeMoro o0beKTa (Tporecca);
3. TOTUYHO, HAYYHO IPAMOTHO O(OPMHUIT PE3yJIbTAThl HAOIIOICHUIA U BHIBOIBI.
Onenka "4" craBUTCS, €CIIM 00YYAIOIITUNCS

1. mpaBWJIBHO MO 3aJJaHUI0 YYUTENs IPOBE HAOIIOACHUE;

2. IpH BBIJICJIEHUH CYIIECTBEHHBIX MPU3HAKOB Y HA0JII0JaeMOTo 00beKTa (Iporecca) Ha3Bal
BTOPOCTETIEHHBIE;

3. momycTuil HeOPEKHOCTH B 0(OPMIICHUH HAOIIOJICHUH U BBIBOJIOB.

Onenka "3" craBuTCs, €ciu 00y4aroUuiics:



1. gomycTHII HETOUYHOCTH | 1-2 OMIMOKHU B MPOBECHUN HAOIIONEHHUH 0 3aJaHUIO YUUTEIIS;

2. TIpY BBIJEJICHUH CYIIIECTBEHHBIX MPU3HAKOB y HAOII0AaeMOro 00beKTa (Tpo1iecca) BhIISIHII JIUITh
HEKOTOPBIE;

3. monyctun 1-2 ommOku B opopMiieHUN HAOIIOACHHUN U BBIBOJIOB.

Onenka "2" craBuTCS, €ciU 00y4arOUIHIiCs:

1. nonmyctun 3 - 4 ommOKU B MPOBEACHUN HAOIIOACHUH 110 3a/ITaHUI0 YUUTEIIS;
2. HeMpaBWJIBHO BBIIEIHII IPU3HAKU HA0JII0JaeMOro 00beKkTa (Tpouecca);

3. onyctri 3 - 4 ommOku B opopmMiieHHM HAOJIIOICHUA W BBIBOJIOB.
IIpumeuanue.

OHGHKI/I C aHaJIM30M YMeHI/Iﬁ M HAaBBIKOB ITPOBOJNTDH Ha6J'IIOI[CHI/I${ AOBOJATCA OO CBCACHUA yHAlIUXCs, KaK
IIpaBHJIO, HA IMOCIICAYIOIICM YPOKE, MOCJIC CAaun OTu€Ta.

OO6mmas kinaccuduKamys omuooK.

[Ipu orieHKe 3HAHWM, YMEHUI, HABBIKOB CIIEyEeT YUYUTHIBATh BCE OMMUOKH (TpyObIe U HErpyObIe), HEOUETHI B
COOTBCTCTBHUU C BO3PACTOM YHAIIHUXCA.

I'pyObiMu cunTatoTCst OMIMOKU:

- HEe3HAHUE OTIPEJICNICHNs] OCHOBHBIX MOHSATHH, 3aKOHOB, ITPABUJI, OCHOBHBIX MOJIOKEHHUH, TECOPHHU, HE3HAHNE
(hopmyI1, OOIIETTPUHATHIX CUMBOJIOB 0003HAYEHUH BETUYMH, SMHULl UX U3MEPEHUs], HANMEHOBAHUN ITUX
eIMHHIL;

- HEyMEHHE BBIJICIUTH B OTBETE TIIaBHOE; 000OUIUTH pe3yIbTaThl H3YUEHHS;

- HEyMeHHUe MPUMEHUTH 3HAHUS /IS pEIICHUS 3a/1a4, OOBSICHEHUS SIBIICHMS,

- HCYMCHHUEC YUTATh U CTPOUTH rpa(bmq/l, MPUHIUITHAJIIBHBIC CXCMBI;

- HEyMEeHHe MMOATOTOBUThH YCTAHOBKY MJIHM JJabopaTOpHOE 000py10BaHKE, IIPOBECTH OIBIT, HAOIIOICHHUE,
c/ieNaTh HEOOXOIMMbIE pacUEThl MIIM UCIIOJIb30BaTh M10JIyUYEHHbIE JAHHBIE JUIsl BHIBOJIOB;

- HEyMEHHUeE I0JIb30BaThCS NMEPBOMCTOUHUKAMHE, YICOHUKOM, CIIPAaBOYHUKOM;
- HapyIIeHUE TeXHUKH 0E30I1aCHOCTH, HEOPEKHOE OTHOIICHHE K 000y 10BaHHI0, IpHOOpaM, MaTepHaaM.
K HerpyObIM OTHOCSTCS OIINOKY:

- HCTOYHOCTb (I)OpMyHI/IPOBOK, OHpeHeHCHI/IP’I, HOHHTHﬁ, 3aKOHOB, TeOpI/II>’I, BbI3BaHHAs HEIIOJHOTOM OXBaTa
OCHOBHBIX ITPU3HAKOB OIIPCACTIACMOTO IMMOHATHA HIIN 3aMeHoM 1 — 3 u3 3Tux IMPU3HAKOB BTOPOCTCIICHHBIMU

- OIIMOKM MPH CHATHU TIOKA3aHUI C U3MEPHUTENIBHBIX IPUOOPOB, HE CBS3aHHBIE C ONPEIEIICHUEM 1IEHBI
JEJICHUS 1LIKaJIbI;

- OITMOKH, BEI3BaHHBIE HECOOJTIOICHUEM YCIIOBUI TTPOBEICHHMSI OIBITA, HAOIIOICHUS, YCIOBHM pabOThI
npubopa, 000py10BaHUS;



- OIIMOKHU B YCJIOBHBIX 0003HAUEHHUAX HA CXeMaX, HETOYHOCTh rpaduka;

- HepaIlMOHAIBHBIN METOJ] PEIICHHS 3a/1a4H, BHITTOJIHEHUS YaCTH MPAKTUYECKON pabOoThI, HEAOCTATOYHO
MIPOJyMAaHHBIH IJIaH YCTHOTO OTBEeTa (HapylLIeHHE JIOTUKU U3JI0KEHUS, TOMEHA OTAEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTETIEHHBIMU );

- HepalMoHaIbHBIE METOIBI PAOOTHI CO CIIPABOYHON JTUTEPATYPOIL;

- HEyMEHHE pellaTh 3aa4i, BBITIOTHATH 33JaHUs B 0011IeM BUJIE.

Henouéram u siBnsitoTCA: - HepalMoHaJIbHbIE TPUEMBI BBIYUCIICHUH U peoOpa30oBaHUil, BHIOJHEHHS OIBITOB,

HaOIIOACHUH, MPAKTUYECKHUX 3aaHUH; - apu(METHYECKUE OMNOKHN B BHIYUCIICHUSX; - HEOpEKHOE
BBHITIOJIHEHUE 3aIUCEH, YepTexkel, cxeM, rpadukoB, Tabnuir; - opdorpadudeckre U MyHKTAIMOHHBIE OIMTHOKH.

JlomosiHeHnne

IIpu paGoTe yyanuxcs B rpymnme oneHUBaeTCs:

1. YMmenue pacnpenenuts padboTy B KOMaHIe

2. YMeHue BBICTYIIaTh IPYT Apyra

3. CormacoBaHHOCTE AEHCTBUMI

4. [IpaBUIIBHOCTH U MOJIHOTA BBICTYIIJICHUM

5. AKTHUBHOCTb

Kaxpiii MyHKT OIIEHUBAETCS OTACIHHO B Oayiax.

HNuauBuayanbHbIA NPOEKT:

1. CiocoGHOCTh K CaMOCTOSITEIbBHOMY NMPUOOPETEHUIO 3HAHUN U PELICHUIO TTPOOIIeM, MPOSIBIISIIOIIASICS B
YMEHHH MTOCTABUTH MPOOJIEMY U BBIOPATh aJeKBATHBIC CITOCOOBI €€ pelICHMs, BKIIFOYas TOWCK M 00paboTKy
nHdopmaruu, GOpMyITUPOBKY BBIBOJIOB W/UIHM 000OCHOBAHWE W PeaTU3AIHI0/apoOaIiio MPUHATOTO
peteHust, 000CHOBaHKE M CO3aHUE TIPOTHO3a, MOJEITH, MaKeTa, 00BEKTa, TBOPUECKOTO PEIICHHS U T. 1 .
JlaHHBIN KpUTEPHil B IIEIOM BKJIIOYAET OLIEHKY C(hOPMUPOBAHHOCTH MO3HABATEIbHBIX YUEOHBIX AEHCTBUH .
2. ChopMHPOBAHHOCTH MIPEAMETHBIX 3HAHUMA U CTTIOCOOOB JIEHCTBUMA, TIPOSIBIISAIONIASACS B YMEHUH PACKPBITh
coziepkaHue paboThl, IPAMOTHO U 0OOCHOBAHHO B COOTBETCTBUU C pacCMaTpUBaeMOi MpoO1eMoit/TeMoit
HUCII0JIB30BAaTh UMEIOIIAECS 3HAHUSA U CIIOCOOBI JEHUCTBUM .

3. ChopMHPOBAHHOCTh PETYJIATUBHBIX ICHCTBHIA, TPOSBIISAIONMASACS B YMEHUN CAMOCTOSITEIILHO IIAHUPOBATH
CBOIO TI03HABATENBHYIO ICATEIHHOCTh U YIIPABIATH €10 BO BPEMEHH, UCTIOIH30BaTh PECYPCHBIE BOZMOKHOCTH

JUISL TOCTUKEHMSI 11eJIeH, OCYIECTBIIATh BHIOOP KOHCTPYKTUBHBIX CTPATETUil B TPYIHBIX CUTYaLUsX.

4. ChopMupOBaHHOCTh KOMMYHHUKATUBHBIX JIEUCTBHM, MPOSBISIOMIASCS B YMEHHUH SICHO U3JIOKUTH U
0(QOPMUTDH BBITIOIHEHHYIO paboTy, MPEICTaBUTh €€ pe3yNbTaThl, ApTyMEHTUPOBAHHO OTBETUTH Ha BOIMIPOCHI.

BocrurarensHblit  moteHnman — ydebHoro  mpenmera  «Dusmkay  peanmsyeTcs — udepes:
- TpUBJCYCHHE BHHMAaHUS OOYYAIOUIMXCS K IIEHHOCTHOMY acCHeKTy M3y4aeMbIX Ha YpOKax SBJICHH,
OpraHM3alMI0 UX pabOThI C MOJIyYaeMOl Ha YpOKe COIMabHO 3HAYUMOW MHpOpMaIueil, MHUIIMUPOBAaHUE €



O6CY)KI[GHI/IH, BBICKa3bIBaHU O6y‘-IaIOHII/IMI/IC$I CBOCTO MHCHHA IO €€ IIoBOAY, BI)Ipa6OTKI/I CBOCTO K HEM
OTHOIICHUA,

- JEMOHCTpalri0 OO0Yy4YarolMMCs MPUMEPOB OTBETCTBEHHOTO, TPa)KAAHCKOTO TIOBEJICHUS, MPOSBICHUS
YEJIOBEKOJIIOOHST U TOOPOCEPACUHOCTH, YEpe3 MOA00P COOTBETCTBYIONIMX TEKCTOB IS YTCHHUSA, 3a1a4 JUIsS
pelIeHus, TPOOIEMHBIX CUTYaIUi AJisi OOCYKICHHS B KJ1acce;

- NpPUMEHEHHE Ha ypOKaxX HHTEPAKTUBHBIX (POpPM pPabOTHl ¢ OOYYAIOUIMMHCSA: HHTEIEKTYaJIbHBIX HID,
CTUMYJIMPYIOIIMX MO3HABATEIbHYI0O MOTHUBALIMIO OOYYAIOIIMUXCS; TUCKYCCH, KOTOPbIE NAIOT 00yYaromuMcs
BO3MOXXHOCTb TPHOOPECTH ONBIT BEACHUS KOHCTPYKTUBHOTO JIMAJIOTa; TPYMIIOBOM pabOThl MM pabOTHl B
napax, KOTopble y4aT 00y4aromuxcsi KOMaHIHOM paboTe 1 B3aUMOJICHCTBUIO C APYTUMHU O0yUYaIOLUMUCS;

- MHUIMMPOBAHUE M TOAJCPKKY HCCIIEAOBATEILCKOM NEATEIbHOCTH OOYYaIOLIMXCS B paMKax pean3aliu
UMH WHAWBUIYATbHBIX M TPYMIIOBBIX HCCIEIOBATENLCKAX MPOEKTOB, YTO JACT 00yUYaIOMIMMCS BO3MOYKHOCTD
NpUoOPECTH HaBBIK CaMOCTOSITEBHOTO PELICHUS TEOPETUYECKOH NpoOIeMbl, HaBBIK T'€HEPUPOBAHUS U
oopmieHns: cOOCTBEHHBIX HJEH, HABBIK YBAXXUTEIHHOTO OTHOLICHHS K UYXXHM HJIEsM, OOpPMIICHHBIM B
paboTax ApYrux HMccieoBaTesei, HaBbIK IMyOIMYHOIO BBICTYIUICHUS MEpe]l ayIuTopuel, apryMEeHTHPOBaHUs
Y OTCTaWBaHUs CBOEH TOUKH 3PECHMUS;

4yepe3 OpraHu3alMio U IPOBEICHUE Pa3IU4YHbIX MEPOIPUATUN BO BHEYPOUHOE BPEMSI:

1 yeTBepThH 2 YyeTBeEpPTb 3 4yeTBEPTH 4 yeTBEPTH
BcOLL LUKObHbIN | BcOLU lMpoeKkTHasa 3agaya [eHb KOCMOHABTUKMU
aTan MYHULMMAJIbHbIN

YPOBEHb

TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne | HammeHoBaHMe pa3nesos Konin4yecTBO 4acos DNEeKTPOHHbIe
n/ N TEeM NPOrpaMmbl Bcer|KoHTp.pabo|MpakT (Lnpposbie)
n o Thbl _ obpa3oBaTesibHble
paboT pecypchl
bl
Paszpen l1l.MepBOHaYasbHble XUMUYECKUE NOHATUA
1.1{XuMmna — BakHas obnactb | 5 0 2 |Bbunbnnoteka LOK
eCTeCTBO3HaHMA ” https://m.edsoo0.ru/7f4183
npakTU4ecKomn 7c
nesaTeslbHOCTU YesnoBeKa
1.2|BewectBa n xmumMmmnyeckune 15 1 0 |bunbnnorteka LOK
peakuum https://m.edsoo.ru/7f4183
7c
NToro no paspeny 20
Paspen 2.BaxHenwue npencraBuMTeNIM HEOPraHU4YeckKux BewecTs
2.1 Bo3nyx. Kucnopog. 6 0 0 |bubnmoTteka LOK
MoHaTMe 06 okcnmaax https://m.edsoo.ru/7f4183
7cC
2.2|Bogopoa.loHAaTne o 8 0 1 |bubnnorteka UOK
KNCNOTax u consax https://m.edsoo.ru/7f4183
7c
2.3|Boga. PacTBopesl. [MoHATHe 5 1 1 |bubnmnoteka LUOK
06 oCcHOBaHMAX https://m.edsoo.ru/7f4183




Ne | HaumeHoOBaHMe pa3nenos Konn4yecTtBo 4acos DNEeKTPOHHbIe
n/ 1N TEeM NporpamMmmsl Bcer|KoHTp.pabo|MpakT (undposbie)
n o) Thl ) obpa3oBaTesibHble
paboT pecypchbl
bl
7cC
2.4/0OCHOBHbIE KJ1aCCbl 11 1 1 |Bbubnmnoteka LUOK
HeopraHn4yecknx https://m.edsoo0.ru/7f4183
coegnHeHun 7cC
NToro no paspeny 30

Paszpen 3.Mepuoaunyeckumn 3aKoH U Nepmoamnyeckas cucteMa XMMM4YeCkKnx
aneMmeHTOB [1. N. MeHpeneeBa. CTpoeHue aTOMOB.
OKMCNNTEeNbHO-BOCCTAHOBUTEJIbHbIE peaKLum

XnMuyeckasi CBfi3b.

3.1{[Meprnoan4ecknin 3aKoH u 7 0 0 |bubnnoteka LUOK
Mepnogunyeckas cncrtema https://m.edsoo.ru/7f4183
XNMUYeCcKux anemeHToB [. 7cC
N. MeHpeneesa. CTpoeHune
aToMa
3.2[XnuMmn4yeckasa cBssb. 8 1 0 |bubnnoteka LUOK
OkucnnTenbHo- https://m.edsoo.ru/7f4183
BOCCTaHOBUTEJIbHbIE ]cC
peakumnm
NToro no pasgeny 15 Bubnnoteka LLOK
https://m.edsoo0.ru/7f4183
7cC
Pe3epBHOe BpemMs 3 0 0 |bubnmoTteka LLOK
https://m.edsoo.ru/7f4183
7cC
OBLLEEE KOJTIMYECTBO YACOB | 68 4 5
Nno NPOrrPAMME

9 KJIACC

No HanmMmeHoBaHMe pa3nenos u Konn4yectBo 4Yacos DNIeKTPOHHbIe

n/m TeM NMporpaMmbl Bcer|KoHTp. [MpaKT. (undpposeble)

o) paboT |paboT obpa3oBaTesibHble
bl |bl pecypchbl

Paszpen 1l.BewiecTBO U XMMUYECKUE peaKLum

1.1 |NosTopeHue n yrnybneHune 5 1 0 |bubnmoTteka LOK
3HaHWUN OCHOBHbIX pa3aesioB https://m.edsoo.ru/7f41
Kypca 8 ksacca a636

1.2 |OCHOBHble 3aKOHOMEpPHOCTMH 4 0 0 |Bubnunoteka LOK




No HanmeHoBaHuMe pa3nenos n | Koam4ecTtso 4acos DNEeKTPOHHbIe
n/n TEM NporpamMmbl Bcer|KoHTp. lpakT. (uncpposble)
o | paboT |paboT obpa3oBaTesbHble
bl |bl pecypcChbl
XUMUYECKUX peakuunmn https://m.edsoo.ru/7f41
a636
1.3 |9nekTponuntmnyeckas 8 1 1 |bubnnoteka LUOK
anccoumaumnsa. Xmmmnyeckme https://m.edsoo.ru/7f41
peakumnmn B pacTtBopax a636
NToro no paspeny 17
Pazpen 2.HeMmeTannbl u X coOeANHEHUA
2.1 |Obwas xapakTepucTmka 4 0 1 |bubnunoteka LOK
XnMmnyeckux ssniemeHTos VIIA- https://m.edsoo.ru/7f41
rpynnel. FasoreHsbl a636
2.2 |06bwas xapakTepucTuka 6 0 0 |bubnnoTteka LLOK
XNMUNYECKUX 3s1eMeHToB VIA- https://m.edsoo.ru/7f41
rpynnel. Cepa n eé a636
coeiHeHus
2.3 |Obwas xapakTepucTunka 7 0 1 |bubnunoteka LOK
XNMUNYeckux sniemeHTos VA- https://m.edsoo.ru/7f41
rpynnbl. A30T, pocdop n nx a636
coeiuHeHus
2.4 |0O6bwasa xapakTepucTunka 8 1 2 |bubnmoTteka LLOK
XnMu4yeckunx anemeHTos IVA- https://m.edsoo.ru/7f41
rpynnel. Yrinepon n KpeMHUN K a636
nX coeanHeHuns
NToro no paspeny 25
Paspen 3.MeTansnbl U UX cOegUHEHUA
3.1 |O6bwme cBONCTBa METaNI0B 4 0 0 |bubnmoteka LOK
https://m.edsoo.ru/7f41
a636
3.2 |BaxxHenwmne meTas bl N nx 16 1 2 |Bunbnnoteka LOK
coegunHeHuns https://m.edsoo.ru/7f41
a636
NToro no paspeny 20
Paspen 4.XuMusa 1 oKpyXxarwluiana cpepa
4.1 |BewecTBa n MmaTtepuasbl B 3 0 0 |bubnuorteka LLOK
XKU3HN YesioBeKa https://m.edsoo.ru/7f41
a636
NToro no paspeny 3
Pe3epBHOe BpemMs 3 0 0 |bubnmoTteka LLOK
https://m.edsoo.ru/7f41
a636
OBLLEE KOJTMYECTBO YACOB MO 68 4 7
NMPOrPAMME




INOYPOYHOE IIVTAHUPOBAHMUE

8 KJIACC
No Tema ypoka Konn4yecTs
n/n 0 YacoB
Bcero

1 MpeomeT xnMunn. Posib XMMNUKM B XXU3HW 4esioBeKa. Tena un 1
BellecTBa

2 MoHATMe 0 MeTodax NO3HAHUA B XUMUN 1

3 MpakTnyeckas pabota Ne 1 «IMpaBuna paboTel B nabopatopun n 1
npmnémbl obpalieHns c nabopaTopHbiM 06opyaoBaHNEM>

4 YucTble BewecTBa U cmecu. Crnocobbl pasaeneHns cMecen 1

5 MpakTnyeckasa pabota Ne 2 «PasgeneHne cmecen (Ha npumepe 1
O4YUNCTKWN NMOBAPEHHON COMIN)»

6 ATOMbI N MOJ1EKY NbI 1

7 XMmnyeckue sanemMeHTbl. 3HaKN (CMMBOJIbl) XUMNYECKNX 1
3/1EMEHTOB

8 lMpocTble 1 CNoXHble BellecTBa 1

9 ATOMHO-MOJIEKYIApHOE y4yeHune 1

10 |3aKOH MOCTOSAHCTBa COCTaBa BellecTB. XMMu4ieckasa opmyna. 1
BaneHTHOCTb aTOMOB XMMNYECKUX 3/1IEMEHTOB

11 |OTHOCKUTenbHasa aToMHasa Macca. OTHocUTeNbHas 1
MOJIeKyNsipHas Macca

12 MaccoBad 0ong XMMNYECKOro 3/s1IeMeHTa B coeaNHEeHUN 1

13 |KonnyecTtBo BewecTsa. Mosib. MonsgpHas Macca 1

14 | ®usmnyeckue n xmmmdeckume aBsieHNA. XnuMmnyeckas peakuus 1

15 |[pn3HaKu 1 yCcrioBUSA NPOTEKaHNA XUMNYECKNX peaKLnn 1

16 |3aKOH coxpaHeHus MaccChbl BelecTB. XMMNYeCcKmne ypaBHeHus 1

17 |BbluncneHms konm4ecTBa, MacChbl BelwecTBa NO YypaBHEHUAM 1
XUMUYECKUX peaKumnin

18 |Knaccudpmkaumsa xmuMn4ecknux peakumm (coegnHeHuns, 1
pa3noXKeHuns, 3amelleHuns, obmeHa)

19 M. B. JIoMOHOCOB — Yy4éHbIN-3HUMKIoNegncT. ObobuieHne n 1
cucTemMaTmsauunsa 3HaHuUKn

20 |KoHTponbHaga paboTa Nel no TeMme «BewecTBa n XmumMnyeckme 1
peakunm»

21 Bo3gyx — cMmecb rasos. CocTtas Bo3ayxa. Kncnopog — asieMeHT 1
1 nNpocToe BeulecTBo. O30H

22 | DdusnyHeckme n XmMMmmyeckme CBONCTBa KMcsopoda (peakunu 1
oKucneHus, ropenHmne). NoHaTrne ob okcnpax

23 |Cnocobbl nony4vyeHusa kucnopoda B nabopatopun v 1
MPOMbILLNEHHOCTW. [TpuMeHeHne Kucnopoaa

24  [Tennoson 3hheKT XMMNYECKON peakuun, NOHATNE O 1
TEPMOXUMNYECKOM YPaBHEHUW, IK30- N SHAOTEPMUMNYECKNX
peakumnax

25 [Tonameo (He(pTb, Yrosb N MeTaH). 3arpsa3HeHne Bo3ayxa, 1
crnocobbl ero npenoTBpaLLeHns

26 [[MpakTuydeckasn pabota Ne 3 mo Teme «llonyvyeHne n cobupaHmne 1




No Tema ypoka Konn4yecTs
n/n 0 4acos
Bcero

KUcnopoaa, nsyyeHme ero CBONCTB»

27 |Bomopon — 3/1ieMeHT U NpoCcToe BewecTBo. HaxoxageHne B 1
npuponae

28 |dum3nyeckme n xmMmmyeckme ceoncTBa Bogopoaa. NpumeHeHne 1
BOOOpOAa

29 [[loHATKe 0 KucaoTax n consax 1

30 |Cnocobbl nony4yeHns Bogopona B nabopatopun 1

31 [MpakTuydeckasn pabota Ne 4 no Teme «llonyvyeHmne n cobupaHmne 1
BOLOpPOAA, N3y4eHune ero CBONCTB»

32 |MonspHbih 06bEM rasos. 3akoH ABoragpo 1

33 |BbluucneHusa ob6bE€ma, KosimyecTBa BelecTBa ra3a no ero 1
N3BECTHOMY KOJINYECTBY BellecTBa Ui o6bEMy

34 |Bbl4ucneHusa o6bEMOB ra3oB Mo YpPaBHEHUIO peaKL UM Ha OCHOBE 1
3aKOHa 06bEMHbIX OTHOLLEHW ra30B

35 |®usnyeckne n xmMmmn4eckmue CBONCTBa BOAbI 1

36 |CocTaB ocHoBaHUN. NoHATHE 06 MHAMKaTOpPax 1

37 |Bogoa Kak pacTtBopuTesib. HacbliWeHHble U HeHacCbIWeHHble 1
pacTBOpbl. MaccoBasa A0/1A BelwecTBa B pacTBope

38 |MMpakTuydeckas pabota Ne 5 no Teme «lpurotoBaeHmne 1
pacTBOPOB C onpenesi€HHOM MacCoBOWN A0JIe PpaCTBOPEHHOIO
BeLlecTBa»

39 KoHTposibHasa paboTa Ne2 no Teme «Kucnopoa. Bogopoa. Booa» 1

40 |Okcuabl: coCTaB, KNaccngpunkaumsa, HoMmeHKNnaTypa 1

41 [[lonly4eHmne n XMMmnyeckmne CBOMCTBA KUCNOTHbIX, OCHOBHbIX U 1
aM@doTepHbIX OKCMAO0B

42 |OcHOBaHMA: coCTaBg, KJlaccuduKaums, HOMeHkKaTypa 1

43 [[Nony4eHmne n XxmMmmyeckme CBOMCTBa OCHOBaAHUN 1

44  |[KNCnoTbl: COCTaB, KNaccngpunkaumnsa, HoMmeHkKaTypa 1

45 [[Mony4eHne n XxmMn4eckme CBOMCTBa KMUCNOT 1

46 |Conu (cpemHme): HoOMeHKNaTypa, Crnocobbl MonyvyeHus, 1
XMMnMYyeckme CBOMUCTBA

47 |MpakTunydeckas pabota Ne 6. PelueHne skcnepruMeHTasbHbIX 1
3aga4 no teme «OCHOBHbIE KJ1aCCbl HEOPraHNYeCKnx
coegnHeHnn»

48 ([eHeTu4ecKas CBA3b MeXxAy KJjlacCaMn HeopraHn4Yeckunx 1
coegnHeHnn

49 |O6bobuieHne n cuctemMaTusayns 3HaAHUN 1

50 |KoHTposibHasA paboTa Ne3 no Teme "OCHOBHbIE K1acChl 1
HeopraHn4yecknx coeguHeHnn"

51 |[lepBble NONbITKU KNacCUPUKaLum XMuMN4eCKnx 31eMeHTOB. 1
MoHATMe o rpynnax CXo4HbIX 3JIeMEeHTOB

52 |MNepuopnyecknin 3aKoH u MNMeprnogmnyeckas cncteMa XMMmM4eCKmnx 1
anemeHTOoB [1. . MeHpeneeBa

53 |[Mepwuopabl, rpynnsl, Nnogrpynnbl 1

54 |CtpoeHune atomMoB. CocTaB aTOMHbIX aaep. N3oTonbl 1

55 |CTpoeHune 3NeKTPOoHHbIX 060/7104eK aTOMOB 3/1EMEHTOB 1




No TemMa ypoka Konu4yecTts
n/n 0 4acos
Bcero
Mepunoanyeckon cnctemol . N. MeHpeneesa
56 |[XapaKTepucTuka XMMU4YeCKOro 3J1eMeHTa MNo ero NoJIoXKeHUo B 1
Mepunoanyeckon cucteme . . MeHpeneesa
57 |3HaveHwue lNMeprnoamyeckoro 3akoHa aJs pa3BUTUA HAYKU U 1
npakTukn. . N. MeHgenees — y4€HbIN, Negaror v rpa>kgjaHuH
58 |9nekTpooTpmnuaTebHOCTb aTOMOB XUMNYECKUX 3JIEMEHTOB 1
59 |MloHHasa xuMun4yeckas CBSA3b 1
60 |KoBaJsieHTHasa nonsgpHaa XMMmyeckas CBssb 1
61 |KoBaJsieHTHasa HenoJsiIspHasa XMMn4eckasa CBA3b 1
62 |CTeneHb OKMUCNEeHUA 1
63 |OKUCANTENbHO-BOCCTaHOBUTEJIbHbIE peakunmn 1
64 |OkucnuTenn n BOCCTaHOBUTENN 1
65 |KoHTposibHasA paboTa Ned no Teme «CTpoeHue aToma. 1
Xnmmyeckas CcBa3b»
66 |Pe3epBHbIN ypok. O60bLeHNne n cucTtemMaTn3aumsa 3HaHUN 1
67 |Pe3epBHbIN ypok. O60bLIEHNE N cMCTEMATU3AUNSA 3HAHUN 1
68 |Pe3epBHbIN YpoK. ObobLIEHNE N cMcTeMaTU3aUNSA 3HAHUN 1
OBLWEE KOMMMNYECTBO HACOB MO NMrPOrpAMME 68
9 KJIACC
Ne Tema ypoka KonuyecTts
n/n 0 4acos
Bcero
1 MNepuoanyecknn 3akoH. MNeprnoanyeckasa cucTteMa XMMNYeCKnxX 1
sanemeHTOoB 1. . MeHpeneeBa
2 3aKOHOMEPHOCTN B U3MEHEHNN CBONCTB XUMUYECKUX DJIEMEHTOB 1
rnepBbIX TPEX NMepmnoaoB
3 Knaccngpmnkauma n HoMmeHKNaTypa HeopraHn4Yecknx BewecTB 1
4 Buabl XMMNYeCcKon CBA3U U TUMbl KPUCTANJINYECKUX PELLUETOK 1
5 KoHTposibHada paboTta Nel no Teme «loBTOpeHne n yrnybneHmne 1
3HaHWW OCHOBHbIX pa3fesioB Kypca 8 Kiacca»
6 Knaccnunkaymsa XMuMn4eCcKnx peakumm no pasamyHbiM 1
npu3HakKam
7 MOHATNE O CKOPOCTU XMMUYECKON peakuun. NMoHATre o 1
FTOMOIMeHHbIX U FreTeporeHHbIX peakunax
8 [MoHATMe 0 XMMMNYecKoM paBHoBecnn. DaKTopbl, BANgOLWME Ha 1
CKOPOCTb XMMNYECKON peaKLunn 1N MoNoXKEeHNEe XMMNYECKOro
paBHOBeCUs
9 OKNCINTENbHO-BOCCTAHOBUTE IbHbIE peaKkumnmn 1
10 ([Teopwus anekTponnTuyeckon amccoumaymm. CnnbHble n cnabble 1
3/IeKTPOSINTDI
11 |[MloHHblEe YpaBHEHUSA peaKkyni 1
12  XmMun4eckme CBOMNCTBA KMUCNOT U OCHOBAHUIN B CBETE 1




No Tema ypoka KonnyecTts
n/n 0 4acos
Bcero

npencrtaBneHnn o6 3NeKTPONNTUHECKON Auccoumanmn

13 [XmMun4eckme CcBOWCTBa COJIEN B CBETE npeacTtaBneHnin ob 1
3/IeKTPOSINTNYECKON Anuccoumnaumnm

14 [MoHATWe 0 rmaposnse conen 1

15 |0O606weHne n cucTtemaTmnsaumsa 3HaHUN 1

16 [MpakTnyeckasa pabota Ne 1. «PelieHne sKcnepuMeHTalbHbIX 1
3aga4»

17 |KoHTposibHasa paboTa Ne2 Mo TeMe «3NeKTpoanTrndeckas 1
anccoumaumnsa. XmuMnyeckme peakumm B pacteopax»

18 |Obuwan xapakTepUCTUKa rasioreHoB. XnuMmnyeckme CBOMCTBa Ha 1
npuMmepe xJopa

19 |Xnoposogopon. ConsgAHasa KUC0Ta, XMMNYECKNe CBONCTBA, 1
nosiy4eHmne, npuMeHeHmne

20 [MpakTunyeckas pabota Ne 2 no Teme «llonyyeHmne CONSAHON 1
KWUCNOTbI, U3y4eHne eé CBONCTB»

21 [Bbl4MCneHUsA No ypaBHEHUAM XUMUNYECKUX peakLummn, ecsm ogunH 1
N3 peareHToB faH B n3bbiTke

22 |Obuias xapakTepucTtuka anemeHToB VIA-rpynnbi 1

23 |AnnoTponHble Mmogndunkaunum cepbol. HaxoxxaeHue cepbl u eé 1
coeiIMHeHUN B Npupoae. XmuMmnyeckme CBOMCTBa Cepbl

24 |CepoBoaopod, CTpoeHue, Pusnyeckme n xmmMmmiyeckme CBOMCTBa 1

25 |Okcnpbl cepbl. CepHasa KUC0Ta, PUandeckme n xmMmmyeckue 1
CBOMNCTBa, NpUMeHeHune

26 [ XnMmmyeckue peakuumn, nexxawime B OCHOBE MPOMbILLIEHHOI 0 1
crnocoba nNosly4eHns CEPHOM KUCNOTbl. XMMNYEeCKoe 3arpsa3HeHune
OKpYy>XatoLlen cpelbl coeANHEHUAMUN Cepbl

27 |Bbl4MCneHne MacCoBOM 40U BbiXOOa NPOAYKTa peakumun 1

28 |06was xapakTepucTnka anemeHToB VA-rpynnbl. A30T, 1
pacnpocTpaHeHne B npupoae, pusnyeckme n xsmumMmm4yeckmne
CBONCTBa

29 |AMMUMaK, ero pusndeckmne n XmmMmmnyeckmne CBOMNCTBa, NoyvyeHue v 1
NnpUMeHeHne

30 [MpakTunyeckasa pabota Ne 3 no Teme «losyyeHne aMMmnaka, 1
n3y4yeHne ero CBOMCTB»

31 |A30THasa KUCNOTa, eé punsnvyeckmne n Xxmmmyeckme CBOMCTBa 1

32 |/icnonb3oBaHME HNTPATOB N COJIEN aMMOHUSA B Ka4ecTBe 1
MUHepasibHbIX yaobpeHun. XumMmmyeckoe 3arpsa3HeHmne
OKpYy>XatoLlen cpebl coenHeHNAMM a3oTa

33 |®ocdop. Okcnp docdopa (V) n dpocchopHasa kucnoTa, 1
dur3snyeckme n xmmMn4eckmne CBONUCTBA, NMoJsiyyeHmne

34 |Wcnonb3oBaHMe hocdaToB B Ka4eCTBEe MUHEPASIbHbIX 1
ynobpeHuin. 3arpasHeHne npmpoaHon cpenbl pochaTamm

35 |Yrnepog, pacnpocTpaHeHue B npupone, pusnyeckme mn 1
XNMmMyeckme CBONCTBA

36 |Okcuabl yranepoga, ux usn4eckmne n xXmmMmmyeckme CBOMUCTBA. 1
JKonorm4yeckme npobnembl, CBA3aHHbIe C OKCMAOM yraepoga (1V)

37 |YronbHasa KUCNOTa 1 eé conu 1




No Tema ypoka KonnyecTts
n/m 0 4acos
Bcero

38 |MpakTu4yeckasa pabota Ne 4 no Teme "lMonyyeHne yrnekncnoro 1
rasa. KayectBeHHas peakumns Ha kapboHaT-noH"

39 [MepBOHa4Ya bHblE MOHATUSA 06 OpraHNYeCcKNX BellecTBax Kak o 1
coeiHeHuAX yrnepoaa

40 |KpeMHun n ero coefinHeHus 1

41 |MNpakTuydeckas paboTta Ne 5. PelieHune akcnepuMeHTalbHbIX 1
3ajad no Teme «Ba)kHenwne HemeTanN bl U UX COEANHEHNA»

42 |KoHTponbHasa paboTa Ne3 no Teme «Ba)kHenwne HeMmeTanbl U 1
NX coefHeHna»

43 |06LWan xapakTepucTmka XMMNYeCKNX 3J1IEMEHTOB — MeTaslf10B. 1
MeTannmyeckas CBA3b N MeTaJl/ZIM4eckasa Kpuctaaamyeckas
pewéTka. Pnsndeckne CBOUCTBa MeTaJI/I0B

44 | XMn4yeckme CBONCTBa METasIIOB. DNIEKTPOXUMUYECKNI PAL, 1
Hanps>XeHNn MeTasJ1oB

45 |06wme cnocobbl nonyyeHma metannoB. Cnnasbl. BolyncieHns no 1
YPaBHEHUAM XUMNYECKUX peaKkLnin, ecavn OANH U3 peareHToB
COOEepXUT npuMecu

46 |[loHATME O KOPPO3MN MeTaslJIoB 1

47 |lLleno4Hble meTansbl 1

48 |OKCUAabl U TUOPOKCUAObI HATPUSA U Kanus 1

49 |llleno4yHo3eMesibHble MeTaslJlbl - KaJlbLLIMA N MAarHuUmn 1

50 |BaxHenwune coegnHeHns KanbLuns 1

51 |O6obuweHne n cucteMmaTusayms 3HaHUN 1

52 [KEcTKocTb BoAbl U cNOCObbl €€ ycTpaHeHns 1

53 |MpakTu4deckasa paboTta Ne 6 no Teme "XKECTKOCTb BOAbI U 1
MeToAbl eé ycTpaHeHna"

54 |AntoMUHUN 1

55 |AM@oTepHble CBONCTBA OKCUAA U rmapokcuaa 1

56 [Keneso 1

57 |Okcunabl, rugpokcuabl n conun xenesa (ll) n xenesa (lll) 1

58 |O6obuwieHne n cucteMmaTusayms 3HaHUN 1

59 [MpakTuyeckas pabota Ne 7. PelueHne sKCcnepuMeHTasbHbIX 1
3aa4y no Teme «Ba)kHenwmne MeTansibl U UX COEOUHEHUA»

60 [Bbl4MCNEHUA NO YPAaBHEHUAM XUMUNYECKUX peakLumni, ecsnm ogunH 1
N3 peareHToB AaH B N3bbITKe NN cooepXuT rnpmMecu.
BbluncieHna maccoBon 40U BbIXo4a NPOAYKTa peakumnm

61 |ObobwieHne n cucteMmaTusayms 3HaAHUN 1

62 |KoHTponbHasa paboTa Ned no Teme «Ba)kHenwure MeTannbl N NX 1
coefiHEeHNA»

63 |BewecTBa n maTepmaibl B NOBCEOHEBHOM XXU3HM Yesl0BEKaA 1

64 [(XmMmyeckoe 3arpszHeHMe oKpy>XatlLlen cpebl 1

65 |Posib XMMNM B peLleHnn 3KO0ornyecknx npobsiem 1

66 [Pe3epBHbIN ypok. O6obuieHne n cuctemaTusayns 3HaHUN 1

67 |Pe3epBHbIN ypoK. ObobLieHne n cnctemaTmlauma 3HaHUN 1

68 |Pe3epBHbIN ypoK. ObobLEeHNe N cncTtemMaTmlauma 3HaHUN 1

OBLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 68




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA

* Xumus, 7 kinacc/ 'abpuensu O.C., Octpoymos WN.I"., CnaakoB C.A., AKIHOHEpHOE OOIIECTBO
«M3narenscTtBO «IIpocBerenne»
* Xumus, 8 kimace/ I'abpuensa O.C., Octpoymos WN.I"., CnaakoB C.A., AKIIHOHEpHOE OOIIECTBO

«3parenbcTBO ((HpOCBCH_IeHI/Ie»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



