PaGouas nporpamma no npeamMery « XuMus»
(0a30BbIii yPOBEHD)

Kunace: 9
KoanuecTBo 4acoB: Bcero 66 4yacos; B HeeI10 — 2 yaca



INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XMMUM Ha YpPOBHE OCHOBHOIO OOILEro oOpa3oBaHMsl COCTaBJI€HAa Ha OCHOBE TpeOOBaHUIl K pe3yiabTaTaM OCBOEHHS OCHOBHOM
0o0pa3oBaTesIbHON MPOrpaMMbl OCHOBHOTO 0o01iero o0pasosanus, npeacraBieHHblx B PI'OC OO0, a takxke Ha ocHOBE (enepaibHON padoueil mporpamMmbl
BOCIIMTAHUA U C YIYETOM KOHIIENIIMU IIPENoJaBaHusl ydeOHOro npeamera « XuMus» B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit denepanuu.

[Iporpamma mo xuMHMM Aa€T MPEACTABICHHE O LEJAX, OOIIeH cTpaTeruu oOydeHUs, BOCIMTAHUS M Pa3BUTHs OOYYAIOUIMXCS CPEIACTBAMU y4eOHOTr O
IIpeIMeTa, YCTaHABIMBAET 00s3aTEJIbHOE NMPEAMETHOE COJEpKaHUE, NIPEAYCMATPUBAET paclpeaesieHHe ero Mo KiaccaM U CTPYKTYpUpPOBAaHUE MO pas3zesaM U
TE€MaM IIPOrpaMMBI 10 XMMHH, OIPEENAeT KOJTMYECTBEHHBIE U KAUECTBEHHBIE XapaKTEPUCTUKU COJEP/KaHUSA, PEKOMEHYEMYIO ITOCIIEJ0BATEILHOCTD N3Y4EHUS
XUMUU C y4ETOM MEXKIIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBA3CH, JIOTMKHM Y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH OOydaromIMXCsl, ONpenessieT
BO3MOYKHOCTH TIpeIMeTa Ul pealu3alii TpeOOBaHWH K pe3ylibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOI NMpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, a Takke TpeOOBaHMH K pe3yiabTaTaM OOy4eHHs XMMUHU Ha ypOBHE LieJIel M3y4eHHUs MpeAMeTa M OCHOBHBIX BHAOB y4eOHO-IIO3HABATEIBHOM
JESITeILHOCTH 00yYaroIerocs o OCBOCHUIO y4eOHOTO COEPIKaHUS.

3HaHME XUMHUH CIYKUT OCHOBOM i1l (OPMUPOBAHUS MUPOBO33PEHHUsI 00YyYarOIIErocs, €ro npeiCTaBlIeHU 0 MaTepualbHOM €IMHCTBE MUpPA, Ba’KHYIO
poJb UrparoT GopMUpyeMble XMMHUEH MPEICTaBIECHUS O B3aMMOIPEBPALECHUAX SHEPIMU U 00 SBOJIIOLUYU BELIECTB B MPHUPOJIE, O MYTAX PELICHUs ITT0OATbHBIX
po6JIeM yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPEBOM, SHEPrETHUECKOM, MMUIIEBOM U HKOJIOTHYECKOI 0€301acHOCTH, TPOoOJIeM 31paBOOXPaHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliii BO3MOKHOCTEH JUIs caMOpa3BUTHSA U (POPMHUPOBAHUS KYJIbTYpPhI JMYHOCTH, €€ 001el U (yHKIMOHAIBHON TPAaMOTHOCTH,

BHOCHT BKJIQJ B (DOPMUpPOBAHHE MBIILIICHUS M TBOPUYECKUX CIIOCOOHOCTEW OOYYarOIIMXCs, HABBIKOB WX CAMOCTOSITEIBHON y4eOHOUW NeATeNbHOCTH,
HKCHEPUMEHTAJIbHBIX U UCCIIE0BATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B IIOBCEAHEBHOM XKU3HM, TAK U B IPOPECCUOHATIBHOM J1€ATEIILHOCTH;

3HAaKOMMUT CO CIEIM(PUKON HAYYHOTO MBIIIUIEHUS, 3aKJI1a/IbIBAET OCHOBBI 1IEIOCTHOTO B3TJIS1a HA €TUHCTBO MIPUPOJIBI M YETOBEKA, SBIISETCS OTBETCTBEHHBIM
3TaroM B (GOPMUPOBAHHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00 y4arOIINnXCs;

CHOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM 3HAaHUSAM, K INPHUPOJE, K 4YEJIOBEKYy, BHOCUT CBOW BKJIAJ B
HKOJIOTHYECKOE 00pa30BaHNEe 00YJAIOIIUXCS.

JlanHble HampaBiieHHs B OOY4YEHHH XUMHUU OOECHeuMBalOTCS CHEIU(PHUKON colepkaHus yd4eOHOro mpeaMera, KOTOPBIM SIBISIETCS NEeAarornyecku
a/IalITUPOBAHHBIM OTpa)keHHEM 0a30BOI HAyKH XMMUU HA ONpPeAeIEHHOM dTane e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIIEr0 00pa30BaHHs OPUEHTHPOBAH Ha OCBOCHUE O0YJAIOIIUMHUCS CHCTEMBI TEPBOHAYATBHBIX MOHATHH XUMUH, OCHOB
HEOPraHMYECKON XMMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHATHH OPraHMYECKON XUMUHU.

CtpykTypa conepkaHus IpOrpaMMBbI [0 XUMUH c(hOpMUpPOBaHA HA OCHOBE CUCTEMHOT0 M0X0/1a K e€ n3yueHuto. CouepikaHue CKIIabIBa€TCs U3 CUCTEMBI
MOHSTHH O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI MOHATHH O XUMUYECKON peakuuu. O0e 3TH cUCTEMbl CTPYKTYPHO OPraHM30BaHbI MO MPUHILIUITY
IIOCJIEJOBATEILHOTO PAa3BUTHUS 3HAHUN HA OCHOBE TEOPETUYECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa [[. 1. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XUMHH;



— YUYCHHSI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

— MPEICTAaBICHUH 00 IEKTPOIUTUIESCKOM TUCCOIMAIINN BEIIECTB B PACTBOPAX.

Teopernveckre 3HaHHS PacCMATPUBAIOTCS HA OCHOBE AMITMPUYCCKHU IOYUYSHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BHBAIOTCS TOCIICOBATEIIEHO OT OJTHOTO
YPOBHS K JAPYrOMY, BBITIONHSS (PYHKIIUU OOBSICHEHHS M TPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHS M MONyYeHUS
M3Y4aeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMbl IO XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKOW COCTaBISIONIEH HAYyYHON KapTHHBI MUpa B JIOTHUKE €&
CUCTEMHOU MPUPOJIbI, ICHHOCTHOT'O OTHOIICHUS K HAyYHOMY 3HAHHWIO M METOJIaM MTO3HaHUs B HayKe. M3ydeHrne XUMUU TIPOUCXOINT C MPUBJICUCHUEM 3HAHUH U3
paHee N3yYeHHBIX yUeOHBIX MpeaMeToB: «OKpyKarommii Mupy», «buomorus. 5—7 knacce» u «Pu3uka. 7 Kiace.

[Tpu M3ydeHHH XUMHUH MPOUCXOIUT (HOPMUPOBAHME 3HAHUNA OCHOB XMMHMYECKOM HAayKH KaKk OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JESITEIBHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHCHTOB MHUPOBOHM KYJIBTYpHI. 3ajqada ydeOHOro MmpeaMeTa COCTOUT B (DOPMHUPOBAHMH CHCTEMBI X MMHUYECKHX
3HaHUN — BOKHEWINX (aKTOB, MOHITHH, 3aKOHOB U TEOPETHUYECKUX TOJIOKEHUH, JOCTYITHBIX 0000IIEHNH MUPOBO33PEHUYECKOTO XapaKTepa, s3bIka HayKH, B
NpUOOIICHUN K HAYYHBIM METOJaM TO3HAHUS MPH U3YYCHHUU BEIECTB U XMMHYCCKUX peakiuii, B (OpMUPOBAHUM U Pa3BUTHU MMO3HABATCIBHBIX YMEHUN U MX
NPUMEHEHUH B Y4eOHO-TIO3HABATEIHPHOH M Y4eOHO-MCCIIETOBATENLCKOW JESITeIbHOCTH, OCBOCHMM NpPaBWI 0€30MacHOTO OOpaIleHus C BEIIeCTBAMU B
MOBCETHEBHOM JKU3HHU.

[Tpu u3ydeHNHn XMMUHN Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHuUs BAXKHOE 3HAYCHHUE TPHOOPETTH TaKUE 11T, KaK:

— (opMHpOBaHUE HMHTEIUICKTYaJbHO Pa3BUTOM JMYHOCTH, TOTOBOH K CaMOOOpPA30BaHMIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPHUHITHIO PEUICHHH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HANPaBJIEHHOCTh OOYYCHHUS HA CUCTEMATHYECKOE MPUOOIIEHUE 00YIAFOIIMXCSl K CAMOCTOSTEIILHOM MO3HABATEIHPHOMN JCSITEILHOCTH, HAYIHBIM METO JJaM
MO3HAHUs, POPMHUPYIOIIMM MOTHUBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHUH;

— obecrieueHUe YCIOBHI, CIMOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOMIMMHKCS ONBITa Pa3HOOOpa3HOUN JEsTeNbHOCTH, TMO3HAHWS M CaMOMO3HAHUSA,
KITFOUEBBIX HABBIKOB (KITFOYEBBIX KOMIICTCHIIHI ), IMCIOIINX YHUBEPCATBHOE 3HAUCHHUE TS PA3IMYHBIX BUJIOB JACSATCIIEHOCTH;

— (bopmupoBanme o0ICH PYHKITMOHAIBHOW U €CTECTBEHHO-HAYYHOIH IPaMOTHOCTH, B TOM YHCJIC YMEHHI OOBSICHAT M OLICHUBATH SIBJICHUS OKPYKAFOIIIETO
MUpa, UCTIONB3YyS 3HAHUS U OIBIT, TOJIYICHHbIC TP H3yUYECHUU XUMHH, IPUMEHAITH UX TIPH PEIICHUH MPOOIIeM B IOBCETHEBHOM )KU3HH U TPYIOBOU IEATEIHHOCTH;

— (¢dopMupOBaHHE y OOYYAIONIMXCS T'yMAaHUCTUYCCKUX OTHOIICHHM, MMOHUMAHWS IICHHOCTH XWMWYCCKUX 3HAHHHA JUISI BBIPAOOTKH DKOJIOTHYECKU
11e71eco00pa3Horo MOBEACHUS B ObITY M TPYJOBOU ACSITEILHOCTH B LESIX COXPAHEHUS CBOETO 3/IOPOBBS M OKPYKAIOIIEH MPUPOTHON CPEeIbl;

— pa3BUTHE MOTHBAIMUA K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIIMTAHHMIO Ha OCHOBE YCBOCHHS OOIIECUYEIIOBEUYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS M HAIIPABICHHOCTH JaTbHEHIIIETO 00yUCHHS.

OO1ee yncio YacoB, OTBEAEHHBIX ISl U3yUYEHUS] XMMUU Ha YPOBHE OCHOBHOTO 001ero oopazoBanusi, cocTaBisier 136 yacos: B 8 kitacce — 68 yacos (2
Jaca B HeJIeN0), B 9 kitacce — 66 gacoB (2 9aca B HEJEIIO).

COJAEP)KAHUME YYEBHOI'O IIPEJIMETA



BemecTBo 1 XMMHUYecKasi peaKkIus

[Tepuonnueckuii 3axoH. [lepronnueckas cucteMa xumudeckux 35eMeHToB J. 1. MenaeneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX NEPHOJOB, KaJIHsl, KLU U UX COCUHEHUN B COOTBETCTBUU C MOJIOXKEHUEM 3JIeMeHTOB B [lepuoanueckoit cucreme u
CTPOCHHUEM MX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUYECKON CBSI3U. THUIIBI KPUCTAINIMYECKUX PEUIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMUECKON PEIIETKU
U BUJAa XUMHUYECKOU CBSI3H.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIeCTB. XMMHUECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KjlaccaM HEOpPraHHYeCKHX
COEIMHEHUH, TeHETUYECKasl CBSI3b HEOPIaHUUECKUX BEIIECTB.

Krnaccupukanuss XuMUYIeCKIX PEaKIUi 10 Pa3IMYHbIM IMPU3HAKAM (IT0 YMCITY M COCTABY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3 dekTy, mo
W3MEHEHUIO CTEeTNeHeW OKHUCIEHUS XUMHUYECKHX »3JEMEHTOB, M0 OOpaTUMOCTH, MO Y4YacTHIO KaTalu3aropa). OK30- M HHAOTEPMHUUYECKHE peakluHu,
TEPMOXHUMHUYECKUE YPABHEHHUS.

[TonsiTue o ckopoctu xuMuuecko peakiuu. [lorstiue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakiusax. [IOHITHEe 0 TOMOTEHHBIX U T€TEPOT €HHBIX
peakuusx. Ilonstue o katanuse. [loHATHE 0 XMMUYECKOM paBHOBECHH. PaKTOPBI, BIMSIOLIME HA CKOPOCTh XUMUYECKON PEAKIMH U MOJ0KEHHE XUMHUYECKOTO
paBHOBECHS.

OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIMK, JJCKTPOHHBIM OajaHC OKHCIUTEIIBHO-BOCCTAHOBUTENBbHON peaknuu. CocTaBlieHHE YpaBHEHUUN
OKHCIIUTETHHO--BOCCTAHOBUTEIBHBIX PEAKIIMiA C UCTIONB30BAHUEM METO/Ia dJIEKTPOHHOTO OataHca.

Teopust SIEKTPOIIUTUUECKON TUCCOIHAIIMU. DJIEKTPOJIUTHI M HEAJIEKTPOIUTHI. KaTHoHBI, aHWOHBL. MeXaHW3M JHMCCOLMAIMUA BEIIECTB C Pa3IMYHBIMHU
BUJIAMU XUMUYECKOU cBsi3u. CteneHsb aucconnanuu. CUibHbIE U cIadble JEKTPOIUTHI.

Peakuu nonHoro ooMeHa. Y ciaoBusi IPOTEKaHUS peakluii HOHHOTO OOMEHa, TIOJTHBIE U COKpAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBOMCTBA KUCIIOT,
OCHOBaHUH U COJIEH B CBETE MPECTABICHUIN 00 3JIEKTPOIUTHUECKON Arcconuanyy. KauecTBeHHbIe peakiiuu Ha HOHBIL. [loHsATHE 0 rUApoIn3e CoeH.

Xumuueckuii IKCnepumMeHm:

03HAKOMJICHHE C MOJAEINSIMU KPUCTAIUTHUECKUX PEMIETOK HEOPTAaHUYECKUX BEIIECTB — METAIJIOB U HEMETAIUIOB (TpaduTa U aliMasa), CII0KHBIX BEIICCTB
(x;mopuia HaTpHUsI ), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEaKIMU OT BO3JACHCTBHUS Pa3IMIHBIX (DAKTOPOB, UCCIICIOBAHUE AJICKTPOIPOBOTHOCTH
pPacTBOPOB BEIIECTB, IMpOLECCa TUCCOLMAIUU KHCIOT, INeIoYed M cojeil (BO3MOXKHO HCIOIb30BAaHUE BHIEO MAaTepUajoB), MPOBEACHUE OIBITOB,
WUTIOCTPUPYIONINX TIPU3HAKYU MPOTEKAHUS peaKInii IOHHOTO oOMeHa (00pa3oBaHUe OCajKa, BBIJEICHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB, HIUTFOCTPUPYIOIUX
MIPUMEPBI OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINI (TOpEHUE, peaKIUU Pa3IoKEHUs, COSTUHEHMS ), paciO3HABAHHE HEOPTaHNUECKHX BEUIECTB C TTOMOIIBIO
KaueCTBEHHBIX PEaKLUi Ha UOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTaibl M UX coeJUHEHH S

OObmas xapakTepucThka rajgoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIe cTerneHu okuciaeHus. CTpoeHne U Gu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — I'aJIOTeHOB. XMMHUYECKHUE CBOMCTBA Ha MMPUMEPE XJI0pa (B3aUMOICHCTBHE C METaNIaMHU, HEMETAIIAMH, Ieno9amu ). XiI0poBogopo . CossHas KUCIoTa,



XMMHUYECKHE CBOICTBa, MONydyeHHe, MpuMeHeHne. J[eiicTBrue Xjopa W XJIOpPOBOJOPOAa HAa OPraHM3M 4YelloBeKa. BakHeWIne XJIOpHIbI U MX HaX0XJCHHE B
pUpPOJE.

O6mmas xapaktepuctuka 35eMeHToB VIA-rpynnbl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHbIe CTeNeHU okucieHus. CTpoenue u Gu3nyecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/ia M cepbl. AJIOTPOIIHBIE MOJU(PHUKAIIMU KUCIOPOIa U cepbl. XUMUYECKHUEe CBOUCTBa cepbl. CepoBOAOPO/, CTPOCHUE, PU3NUECKUE
U XUMHYeCcKHe CBOWCTBA. OKCHIBI Cepbhl KaK MPEACTaBUTENM KHCIOTHBIX OKCHIOB. CepHast KUCIIOTa, (pu3myecKkre M XWMHUYECKHE CBOWMCTBa (0OIIME Kak
MpeICTaBUTENs Kilacca KHUCIOT W crheruduueckne). XUMUYECKUE PEaKlUu, JeKalliue B OCHOBE MPOMBIIUICHHOTO CIOCO0a TMOMYYeHHUS CEPHOM KHUCJOTHI
[Tpumenenune cepHoi KUCIOTHL. COJM CEPHOI KUCIIOTHI, KAYECTBCHHAS Peakius Ha Cyinbdar-noH. HaxoxaeHne cepbl ¥ €€ COSTUHEHHN B IPUPOJIC. XUMHUIESCKOES
3arpsi3HEHUE OKPYXKAIOLIeH cpeabl COeTMHEHUSIMU cepbl (KUCIOTHBIE TOK/IH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAIllCHHUS.

OO01mmas xapakTepucTuka 3JeMeHToB V A-rpymmbl. OcOOEHHOCTH CTPOCHUS ATOMOB, XapaKTEPHBIE CTETICHH OKUCIIEHUS. A30T, paclipoCTpaHEeHHE B IPUPO/IE,
¢du3nveckne U XuMHUECKUe cBOiCcTBa. KpyroBopor a3ora B mpupojae. AMMHUAK, ero pu3MUecKue U XMMUYECKHE CBOWCTBA, MONydeHHe U nmpuMeneHue. Comnn
aMMOHUS, UX PU3NYECKUE U XUMUYECKUE CBOMCTBA, MprMeHeHne. KauecTBeHHas peakiivs Ha MOHBI aMMOHHUS. A30THas KUCJIOTa, e€ MoTydeHrue, PU3ndecKkue u
XUMHYECKHE CBOKCTBA (00IIHE KaK MPEeACTaBUTENS Kacca KUCIOT U cnenuduueckue). Mcnonap3oBaHe HUTPATOB U COJICH aMMOHHS B KQUe€CTBE MUHEPATbHBIX
ynoOpeHnidi. XMMHUECKOE 3arps3HEHUE OKPYKAIOMIeH Cpeibl COSTUHEHNUSIMH a30Ta (KHCIOTHBIE TOKIH, 3arps3HEHIE BO3/1yXa, MOYBBI M BOJOEMOB). Docdop,
ayutoTporHbie Moaudukaimu hochopa, hpuzndeckue u xumudeckue cBoiictea. Okcua dhocdopa (V) u pochopHas kucnora, Gu3nvdecKkre 1 XUMHIESCKUE CBOHCTBA,
nony4yenue. Mcnons3zoBanue ¢pocdaroB B KauecTBe MUHEPAIBHBIX YI00PEHHIA.

O6mas xapaktepuctuka 37eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHBIC CTETNCHH OKHCICHHS. YTJEPOJ, aUIOTPOITHBIC
Moau(UKaAIIK, pacpoCTpaHEeHHe B MpHUpoje, Gpu3nveckre u XUMUYEeCKUue cBoicTBa. Ancopouus. KpyroBopot yriepona B mpupojae. OKCUABI yriepoaa, ux
¢bu3nvecKkne 1 XMMUYECKHE CBOMCTBA, JICHCTBUE HA KHUBBIC OPraHU3MBI, TIOTYIEeHUE U TPUMEHEHHE. DKOJIOTHIECKUE MTPOOIIEMBI, CBSI3aHHBIE C OKCHIIOM YTJIepo/ia
(IV), runoresa rio6aibHOTO NOTEIUICHUS KJIMMAaTa, MapHUKOBBIN 2P eKT. YroibHas KUCIO0Ta U €€ CONU, UX PU3NYECKUE U XUMHUYECKHUE CBOIMCTBA, MOJYyYeHHUE U
npuMmeHeHne. KauecTBeHHast peakius Ha KapOOoHAT-nOHBI. Vcnonp3oBaHue KapOOHATOB B OBITY, MEIHUIIMHE, TIPOMBIIUIEHHOCTH U CETHCKOM XO3SHCTBE.

[lepBoHayanbHbIe TIOHATHS 00 OPraHUYECKHUX BEHIECTBAX KAaK O COCNMHEHHSAX yriepona (MeTaH, 3TaH, dTHICH, alleTUICH, 3TaHOMN, TIUIEPUH, YKCYyCHas
kucyota). [IpupoiHbie HCTOYHUKH YTIE€BOA0POI0B (Yroib, MPUPOIHBIN Ta3, HEPTH), MPOIYKTHI X MepepadoTKu (OCH3WH), UX POJIb B OBITY U TPOMBIITUICHHOCTH.
[TonsiTe 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpax, OelKax, YriieBoJaxXx — W WX POJIM B KU3HU YelloBeka. MaTepuanbHOE €JUHCTBO OPTraHUYECKHX U
HEOPTaHUYECKUX COCTUHECHUH.

Kpemuuii, ero ¢usznueckue u XMMHYECKHUE CBOWCTBA, MOJdydeHre U npumeHeHue. CoeanHeHus KpeMHus B mpupoje. OOuue mpeactaBieHust 00 okcuae
kpemuus (IV) u kpeMHneBoit kucnore. CUIMKATBI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBINUICHHOCTH. BaxkHeiIe cTpouTeIbHbIe MAaTepUAIBl: KEpaMHKa, CTEKIIO,
LIEMEHT, 0eTOH, kene300eToH. [Ipobaembl 6e30MacHOro UCIOIB30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3ydeHHe 0oOpa3lloB HEOPraHMYECKUX BEHIECTB, CBOWCTB COJSTHOW KHCJIOTHI, MPOBEJCHHE KAYECTBEHHBIX PEAaKIMid Ha XJIOPUI-WOHBI M HaOJrOJeHUE
MPU3HAKOB WX NPOTEKaHUs, OMBITHL, OTpa)karonue (U3NYEeCKUe W XUMHUYECKHE CBOWCTBA TaJIOTEHOB U HMX COEIUWHEHUH (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHAIIOB), O3HAKOMJIEHHE C 00pa3aMy XJIOpPUAOB (TaJOreHUI0B), 03HAKOMIICHHE ¢ 00pa3liaMu Cephl U € COeAMHEHUSAMHU (BO3MOKHO HUCIOJIb30BAHUE
BUJIEOMATEpHUAIIOB), HAOIIOEHUE Tpoliecca oOyriIMBaHUs caxapa IMOJ J€WCTBUEM KOHIEHTPUPOBAHHON CEpHOM KHUCIOTHI, U3YYEHHE XUMHUYECKHX CBOMCTB
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pa30aBIEeHHOM CEPHOM KUCIIOTHI, IPOBE/IEHNE KaUeCTBEHHON peakiiy Ha CyIb(aT-noH 1 HaOJroAeHre TpU3HaKa e€ MpoTeKaHus, 03HAKOMJICHHE C (PU3NIECKUMHU
CBOWCTBaMH a30Ta, Gochopa u UX COeAMHEHHH (BO3MOKHO MCIOJIH30BAHNE BHICOMATEPUAIOB), 00pa3aMu a30THBIX U (OchOpPHBIX yI0OpEeHUH, TOTyIeHNE,
coOupaHue, paclio3HaBaHUE M W3Y4YE€HUE CBOMCTB aMMHaKa, IPOBEJCHIE KAaueCTBEHHBIX peakluii Ha HOH aMMOHUS U (ochaT-uOH U H3yUeHUE MPU3HAKOB UX
IIPOTEKAaHUs, B3aUMOJEHUCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCJIOTBI C MEIbI0 (BO3MOXKHO HCIIOJIB30BAHME BUAECOMATEPUAJIOB), M3YYEHHME MOJeiel
KPUCTAJUNTMIECKUX PEIETOK anMasza, rpaduta, QymiepeHa, 03HAKOMIICHHE C MPOIECCOM aACOpOIMH PAacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIEM WU
yCTPOICTBOM MPOTUBOrasa, NoixydeHue, coOupaHue, pacro3HaBaHUE U U3y4E€HUE CBOMCTB YTJIEKUCIIOrO ra3a, NpoBeJeHNe KaUeCTBEHHBIX peaKluii Ha KapOoHaT
U CWJIMKAT-UOHBI U U3yYEHUE NPU3HAKOB UX MPOTEKaHUs, O3HAKOMJIEHUE C MIPOAYKIIMEH CUIIMKAaTHON MPOMBIIUIEHHOCTH, PELIEHHE SKCIEPUMEHTAIbHbBIX 331a4
1o Teme «BakHelne HeMeTaIlJIbl U UX COCITUHEHMS.

MeTajibl M X COeAUHEHUSA

OOmiast XapakKTepUCTHKA XUMUYECKHUX AJIEMEHTOB — METAJJIOB HA OCHOBAHWH WX Noj0okeHus B [lepnomuueckoii cucreme xummudeckux snementon . M.
MenneneeBa u crpoeHus atomMoB. CTpoeHHE MeTauioB. MeTajuinueckas CBSI3b M METAJUIMYECKas KpUCTAIIMYECKash pemeTka. DIEKTPOXUMUUYECKUN P
HanpsHKeHUH MeTayuioB. OU3NUECKUEe U XUMUYECKHe CBOMCTBA MeTaioB. O0mue crnocoObl modydeHus: MeTayuioB. [IoHsATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBsl (CTajb, YyryH, JOPATIOMUHNAN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[{eounble MeTaubl: osokeHue B [leprnonnueckoi cucteme xumuueckux nemeHToB /1. 1. Menneneesa, cTpoeHHE MX aTOMOB, HAXO0KIEHUE B IPUPO/IE.
dusnyeckue U XUMHUECKUE CBOICTBa (Ha mpumepe HaTpus M Kaimus). OKCHIBI M THIPOKCUIBI HAaTpus M Kanus. [IpuMeHeHne IelouHbIX METaJUIOB M UX
COEIMHEHUII.

[I{enoyHO3€eMeNbHBIE METAIBI MAarHUM U KaJbLMi: nojlokeHne B [leprognueckoii cucteme xumudeckux anemeHToB . M. MenneneeBa, cTpoeHue ux
aTOMOB, HaxOXJeHUE B npupojie. Pu3nyeckue U XMMUYECKUE CBOMCTBA MarHus U Kanblius. BakHelme coeluHeHUs: Kaablus (OKCUA, THIPOKCHUJ, COJIH).
XKécTtkocTb BOIBI U CIOCOOBI €€ yCTpaHEHUSI.

Anromunuil: nonoxenue B [lepuoanueckoii cucreMe xumuueckux ainemeHToB . . MenneneeBa, cTpoeHue aroma, HaX0X/A€Hue B npupoje. Puszndyeckue
Y XUMHYECKHE CBOMCTBA aTIOMHHUSA. AM(OTEpHBIE CBOHCTBA OKCHIa ¥ TUIPOKCHIA ATFOMHHUSI.

Keneso: nonoxenue B [lepnoanueckoil cucreMe xumuueckux 3meMeHToB . 1. MenaeneeBa, ctpoeHrne atoMa, HaxoxkAeHue B npupojae. Puznueckue u
XUMUYECKHUE CBOMCTBA xene3a. Okcuabl, ruapokcu bl u conu xxenesa (II) u xenesza (I1I), ux cocras, cBoicTBa U MOTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ 00pa3liaMi METAJUIOB U CIUIABOB, X (PU3UUYECKUMU CBOMCTBaMU, U3yUEHHE PE3YJIbTaTOB KOPPO3UU METAIJIOB (BO3ZMOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), 0COOEHHOCTEH B3aUMOJICHCTBHS OKCHA KaJIbLIUS U HATPUS C BOJOW (BO3MOXHO HCIOIb30BaHUE BUIEOMATEPUAIIOB), NCCIIEJOBAHUE CBOWCTB
XKECTKOM BOJIBI, TpoIlecca TOPEHHs Kejle3a B KUCIOpoae (BO3MOXKHO HCIOIb30BaHHE BUAEOMATEPHUAIOB), IPU3HAKOB MPOTEKAHHs KAU€CTBEHHBIX peaKIMii Ha
MOHBI: MaTHUS, KAJIBLIKS, AIFOMUHUS, IMHKA, kene3a (1) u xemnesa (I11), meau (1), HabmroneHue u onMcaHue MPoOLeCCOB OKPAIIMBAHUS TUIAMEHH HOHAMHU HATPUS,
KaJIus ¥ KanblKs (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPUANIOB), HCCIIeI0BaHNEe aM(POTEPHBIX CBOMCTB TMIPOKCHA AIFOMUHUS U THIPOKCHA IMHKA, PEIIEHNE
JKCHEPUMEHTAIBHBIX 33724 110 TeMe «Ba)kHelme MeTauibl U UX COEAUHEHUS».

XuMHuS U OKpPYIKaOLIas cpeaa



BemecTBa u MaTepuanbl B MOBCETHEBHOW KU3HU YeloBeKa. be3omacHoe UCoIb30BaHNe BEIIECTB U XMMHUECKUX peakiuii B ObITy. [lepBas momorip npu
XUMHUYCCKUX OXKOoTraxX U OTpaBJ'IeHI/ISIX.

XUMHUYECKOE 3arpsi3HCHHE OKpYy)Karomieh cpeabl (MpeaesibHas AOoMycTHMash KoHIeHTpauus BemiecTB, nanee — I[IJIK). Ponp xumum B pemenHun
HKOJIOTHUECKHUX TPOOIIEM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pasloB MaTepruanoB (CTEKIIO, CIIaBbl METAJIIOB, MIOJTMMEPHBIC MATEPHATIBI).

Mescnpeomemmnuie ceasu

Peanuzamusi MEXIpeAMETHBIX CBSI3€H MPU M3YyYEHWHW XUMHUU B 9 Kjacce OCYIIECTBISETCS Yepe3 HMCIOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUH, TaK U IOHATHUH, SIBJSIOIIUXCS CUCTEMHBIMU JJIsSl OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.

OOmmue ecTeCTBCHHO-HAYYHBIC TMOHSATHS: HAyYHBIA (DaKT, THIIOTE3a, 3aKOH, TEOpHUs, aHAJIM3, CHHTE3, KiIaccu(uKamus, MepruoaudIHOCTh, HAOIIIOICHHE,
IKCTICPUMEHT, MOJICIMPOBAHNE, U3MEPEHHE, MOIENb, SIBJICHUE, ITAPHUKOBBINA A((PEKT, TEXHOTIOTHS, MaTepHAITHI.

®dusuka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIIHJ, WU30TOIbI, PAJUOAKTUBHOCTH, MOJIEKYJA, BJEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJTYITPOBOTHUKH, TUAJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSTHHE BEIIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITHYECKAs
peméTKa, CIIaBbl, PU3NYECKUe BEIIMUNHBI, €IMHUAIIBI U3MEPEHHSI, KOCMHUYECKOE MPOCTPAHCTBO, TIaHEThI, 3BE3 b1, COJIHIIE.

buonorus: porocuntes, npixanue, Ouochepa, IKOCUCTEMA, MUHEPAIbHBIE YIOOPEHUS, MUKPOJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MIOPOIBI, MOJE3HBIE UCKOMIAEMbIE, TOIJIUBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO OOpa3oBaHUsl JOCTUTAIOTCA B XOA€ OOYYCHHS XMMUU B €IMHCTBE Y4€OHOU H
BOCTIUTATEIIHLHOM ACATCIBHOCTH B COOTBCTCTBUU C TPAJUITHNOHHBIMU pOCCHfICKHMH COOUOKYJIBbTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU LCHHOCTAMUA, NPHUHATBIMU
B 0OIIIECTBE MpaBUIaMU U HOpPMaMU MOBEJIEHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIMO3HAHHUs, CAMOPAa3BUTHUS U COLMATU3AIMH 00Y4arOIIHXCsl.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh O0YUYAIOIIUXCSI PYKOBOJCTBOBATHCS CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIlUN U pacllupeHue
OIIbITa OCATCIBHOCTHU HA e OCHOBC, B TOM 4YHCJIC B 4aCTHU:

1) naTpuoTHYECKOro BOCIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U HAYYHOMY HACJIEAUI0, IOHUMAHHUs 3HAYCHUS XUMAYECKON HAYKU B )KU3HU
COBPEMEHHOTO O0IIeCTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOW MH(OpPMAIIHEH O TIEPEOBBIX TOCTIKEHUSX M OTKPBITUSIX MHPOBOW M OTEYCCTBCHHOW XMMHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOICTBE MHpa U 00ILIECTBa;

2) rpaskKIaHCKOro BOCIIMTAHUS:

MNpEACTAaBJICHUA O COOMAJIBHBIX HOPMAX M IMpaBHJIaX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE, KOMMYHHKaTHBHOﬁ KOMIICTEHTHOCTH B 06HI€CTB€HHO
MOJIE3HOH, yueOHO-HCCIIeJ0BATENBCKOM, TBOPUECKON U IPYTHX BUIAX ACSITEIbHOCTH, TOTOBHOCTHU K Pa3HOOOPA3HON COBMECTHOM JESATENILHOCTH MTPH BHIMOJHEHUN
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y4eOHBIX, TMO3HABATENIbHBIX 3a/la4, BBINOJHEHUM XUMHUYECKUX OHKCIEPUMEHTOB, CO3JaHMM Y4YEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMONOHUMAHHMIO U
B3aMMOIIOMOIIH B MTPOIECCE ITON YIeOHOU AESITeTbHOCTH, TOTOBHOCTH OIIEHHBATH CBOE MOBE/ICHUE U TIOCTYIIKM CBOMX TOBApPHUIIEH C TIO3UIIUN HPABCTBEHHBIX U
MIPABOBBIX HOPM C Y4ETOM OCO3HAHMSI TOCIIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHNS

MHUPOBO33PEHUYECKHE MPEICTABICHHUS O BEIIECTBE U XUMHUECKOW PEAKIINU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIIOIINE
OCHOBY JUIsl TOHUMAHUsI CYITHOCTH HAYYHOH KapTHHBI MUPA, MPEACTABICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPObI, B3aUMOCBS3IX YEJIOBEKa C
MPUPOAHOMN CPEAO, O POJIM XUMHUU B IMO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHBIE MOTHBBI, HATIPABJICHHBIE HA TIOJyYeHHE HOBBIX 3HAHHUM 10 XUMHH, HEOOXOAMUMBIE JIJIs1 00bCHEHUS HAOII0AaeMbIX MTPOLIECCOB U SIBICHUH,
M03HABATENbHOM, MH()OPMAIMOHHOW M YMTATEIbCKOW KYJIbTYpbl, B TOM YHCIIE€ HAaBBIKOB CAMOCTOSTEIbHOW pabOThl ¢ Y4eOHBIMH TEKCTaMM, CIIPaBOYHOU
JUTEPATypPO, JOCTYITHBIMH TEXHUIECKHUMHU CPEJICTBAMU UH(POPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWI0O W TIO3HAHWIO, JIF0OO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHMIO, IMPOECKTHOM W HCCIIEI0BATEIbCKON
JesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBIEHHOCTH U YPOBHS O0YUYEHHUS B ajbHEUIIEM;

4) ¢popMupoOBaHHSs KYJIbTYPHI 3/10POBbSI:

OCO3HAaHHE IEHHOCTHU >KU3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO, YCTAHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE MOCJIEICTBUN U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIMOTPEOICHHS aJIKOTOJIs, HAPKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOJIOACHUS MpaBHi 0€30MacHOCTH NpU OOpalleHUH ¢
XUMHUYECKUMHU BELIECTBAMH B ObITY U pealbHOM JKU3HH;

5) Tpy/10BOr0 BOCIIUTAHUS:

MHTEpEC K MPAKTUIECKOMY U3YyUEHHIO TPO(ECCHil U TpyAa pa3InIHOTO POJa, YBAKEHHUE K TPYLY U pe3yabTaTaM TPYIOBOH NeATEILHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN MO XMMHHU, OCO3HAHHBIN BHIOOP MHAMBUAYAIBHON TPAaeKTOPUU MPOAOHKEHUs 00pa30BaHUs ¢ y4ETOM JIMYHOCTHBIX
MHTEPECOB U CHOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MpOo(ecCHOHAIbHON AEATEIbHOCTH U Pa3BUTUS HEOOXOIMMBIX
YMEHHUH, TOTOBHOCTb aJalTUPOBATHCSA B TPOPECCHOHAILHON CPEIE;

6) IKOJIOrM4eCKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKH 11eJIeco00pa3HOe OTHOLICHNE K IPUPOE KaK HCTOYHHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIIEeCTBOBAHUS, IOHUMAaHUE IIEHHOCTH 3/J0POBOTO U
0e3omacHoro o0pasa )KH3HH, OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (PM3MIECKOMY M TICHXHUECKOMY 3/I0POBBIO, OCO3HAHKE IICHHOCTH COOJTFOICHUS MTPAaBUI
0€30I1acHOr0 MOBEACHUS MPHU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAIMAX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTHh 3HAHMA, MOJIydaeMble MPH M3YYCHWH XHMHH, U PEHICHHUS 3a/ad, CBS3aHHBIX C OKPYXKAIOWIEH MpPUPOAHON Ccperow, s
MOBBILICHHS] YPOBHS SKOJIOTHUECKON KYNbTYPbl, OCO3HAHUA TI00aJbHOIO XapaKTepa SKOJIOTHYECKHX MPOoOieM M MyTel WX pelIeHUs! MOCPEICTBOM METOOB
XMMUH, SKOJIOTHYECKOTO MBIIIJICHUS, YMEHHS PYKOBOJCTBOBATHCS UM B IIO3HABATEILHONW, KOMMYHUKATUBHON U COIIMATILHOM MPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATbBI

B cocrtaBe MeTanpeIMeTHBIX pe3yIbTaTOB BBIACIAIOT 3HAUUMBbIE I (OPMUPOBAHUS MUPOBO33PEHHUS OOIIEHAYYHbIE TOHITHS (3aKOH, TEOPHs, TPH HIIHII,
TUIOTEe3a, (PaKT, CUCTEMA, MPOLECC, SKCIIEPUMEHT U JIPYToe.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeIMeTaxX U MO3BOJISIOT HAa OCHOBE
3HAaHUI U3 TUX MPenIMeToB (POPMHUPOBATH MPEJCTABICHUE O LEJIOCTHOW HAyYHOW KapTWHE MHUpA, U YHHBEPCAIbHBIC y4eOHbIC NEUCTBUs (TIO3HABATEIbHEIC,
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KOMMYHHUKATHBHBIE, PETYISITUBHBIE), KOTOPhIe 00ecrneunBaloT (OPMUPOBAHUE TOTOBHOCTU K CAMOCTOSITEIbBHOMY TUIAHUPOBAHHUIO U OCYIIECTBICHUIO Y4eOHOM
e TeTLHOCTH.

IMo3naBaTebHBbIE YHUBEPcAJIbHbIE YUeOHbIE NeHCTBUS

Ba3zoBble Jioruyeckue aeicTBuUs:

YMEHHS UCTIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHHS TP OCBOCHUU 3HAHUI: PACKPHIBATH CMBICIT XUMUYECKHUX MOHATUN (BBIIETSATh UX XapaKTEPHBIC
MIPU3HAKY, YCTAHABIUBATH B3aMMOCBS3b C IPYTUMHU OHATUSMH ), UCTIOJIB30BATh IOHITHS JUIsI O0BSICHEHUS OTACNBbHBIX ()aKTOB U SBICHUI, BHIOUPATh OCHOBAHUS
Y KPUTEPHUH JIJIs KIacCH(PHUKAIIMN XUMUYECKHIX BEIICCTB U XUMHYCSCKUX PEaKINi, YCTAaHABIUBATH TPHYUHHO-CIICJICTBCHHBIE CBSI3U MEXKy 00bEKTaMU U3YUCHUS,
CTPOUTD JIOTHYECKUE PACCYKACHUS (MHAYKTUBHBIE, IETyKTUBHbIE, 10 aHAJIIOTHH), 1€JaTh BHIBOJIBI U 3aKIIOUECHHUS;

yYMEHHE MIPUMEHSTh B MPOIECCE MO3HAHUS MOHATUA (TPEIMETHBIE M METaNpeIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJIENU, UCTIOIb3yeMbIe B XHUMHH,
peoOPa3oBhIBATH MIUPOKO MPUMEHSICMbIE B XHMHU MOJICJIBHBIC TTPEICTABICHHUS — XUMUYECKHUI 3HAK (CHMBOJI JJIEMEHTA), XUMHUYECKast (JopMyJia U YpaBHCHHE
XUMHUYECKON peaKkiuy — IpU pelieHnH yueOHO-T103HaBaTEIbHbBIX 3a/1a4, C Y4ETOM dTHX MOJENbHBIX MTPEACTABICHUI BBISIBIATH U XapaKTepU30BaTh CYIIECTBEHHbBIE
MPU3HAKUA U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMUYECKUX PEAKIUi, BBIABIATH OOIIHME 3aKOHOMEPHOCTH, IPUYUHHO-CICACTBCHHBIC CBSI3U U
MIPOTUBOPEYHS B U3yUaE€MBbIX MPOIIECCaX U SIBJICHHSIX.

Ba3oBrble uccienoBarebcKue AeiicTBHA.

YMEHHE HCIOJB30BaTh MOCTABJICHHBIE BOIMPOCH B KaYECTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KaU4eCTBE OCHOBBI JJisi ()OPMUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKIACHHUIA;

MpHOOpPETEHNE OMbITa TO IUIAHUPOBAHUIO, OPTaHHM3AlMM U TPOBEJACHHUIO YYCHHUYECKHX HKCIIEPUMEHTOB, YMEHHE HaOII0gaTh 3a XOJIOM Tpollecca,
CaMOCTOSITEIIEHO MTPOTHO3UPOBATEH €r0 Pe3yabTar, (OpMyIUPOBaTh 000OIIEHUS M BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO ONBITA, UCCIICIOBAHUS, COCTABIISATh
OTYET O MpoIeTIaHHOM pabdoTe.

Pa6ora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATM3UPOBATh M HHTEPIPETUPOBATH MHPOPMAITUIO PA3TMUHBIX BUAOB U (DOPM IMPEACTABICHUS, TIOTYyIaeMYIO U3 PAa3HBIX HCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAs JIMTEpaTypa XUMHUUYECKOTO COJEp>KaHUs, CIpaBOUHBIE MOCOOMs, pecypchl MHTepHEeTa), KPUTHUUECKHU OLIEHUBATh MPOTHUBOPEUYHBYIO U
HEJO0CTOBEPHYIO HHPOPMAIIHIO;

yMEHHE TPUMEHSThH Pa3INdHbIe METOABI M 3aPOCHI TIPH MOUCKE U 0TOOpE MH(POPMAIIMHN U COOTBETCTBYIOIINX JAHHBIX, HECOOXOAMMBIX JIJISI BHITTOJTHEH HsI
y4eOHBIX M TIO3HABATENBHBIX 33]1a4 OMPEIeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B 00JIACTH HCIOIH30BaHMS HHPOPMAITMOHHO -KOMMYHUKATHBHBIX TEXHOJIOTHUH,
OBJIAJICHHE KYJIbTYpOM AKTHMBHOTO HCIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMpaTh ONTUMAJIbHYIO (DOpMY mMpeacTaBiIeHUs
nH($OpMallMU ¥ WUTIOCTPUPOBATH pPelllaeMble 3a/1a4i HECIIOKHBIMH CXeMaMHU, uarpaMmmamu, IpyrumMu GopmMamu rpaduku 1 UX KOMOWHAIUSMH,

YMEHHE HUCIOIB30BaTh M aHAIM3HPOBATH B Ipoliecce Y4eOHON M HMCCIIeIOBATEIbCKON NEATEIHHOCTH HMH(OPMAIMIO O BIUSHUHM MPOMBIIIICHHOCTH,
CEJILCKOT0 XO35MCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPY>KAIOIIEH MPUPOTHON CPEIBL.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

YMEHHUS 3aJ]aBaTh BOMPOCHI (B X0JIe AWanora u (Win) JUCKYCCHUHU) TIO CYIIECTBY OOCYKIaeMOU TeMbl, (POPMYIUPOBATH CBOU MPEATIOKEHUSI OTHOCUTEIBHO
BBITIOJIHEHHMSI TIPEJITIOKEHHON 3a/1auu;



YMEHHUS TIPEACTABIAThH MOJTYUYCHHBIE PE3YNbTaThl MO3HABATEIHHON IEATEIPHOCTH B YCTHBIX U MUCHbMEHHBIX TEKCTaX; JENaTh MPE3CHTAIUI0 Pe3yIbTaTOB
BBITIOJIHEHHSI XUMHUECKOTO SKCIIEpPUMEHTA (JTa0OPaTOPHOTO OIIBITA, JIAOOPATOPHOM PabOThI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MPOCKTA);

YMEHHS Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATENILHOM U UCCIIEIOBATEIbCKOM NEATENBHOCTH MPU PEIICHUH BOSHUKAIOLINX
mpo0yieM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB U COTVIACOBAHUS MO3UIMMA (00CYKACHHs, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS COBMECTHBIX
JEHCTBHH, OTIpE/ICIICHNE KPUTSPUEB TI0 OIICHKE Ka4eCTBA BBHITIOJHEHHOW PabOTHI U IPYTHE).

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiicTBUS:

YMEHHE CAMOCTOSTEIBHO OTPECIIATh IENN ACATSIIbHOCTH, TUTAHUPOBATh, OCYIIECTBIISATH, KOHTPOJIUPOBATEH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATeLHOCTh, BBIOMpaTh Hanbonee d(hPeKTUBHBIE CIIOCOOBI PEIICHHs YI€OHBIX U MMO3HABATEIBHBIX 3a71a4, CAMOCTOSITEIBHO COCTABIISITH UM KOPPEKTHPOBATH
MIPEITIOKEHHBIA aJITOPUTM JEHCTBUI NP BHINOTHEHUH 33aJlaHUi ¢ y4€TOM MONyYeHHUs HOBBIX 3HAHHUU 00 M3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIUSX,
OIICHUBATh COOTBETCTBHE MOJIYICHHOTO PE3y/IbTaTa 3asBICHHOM 1IN, YMEHHE UCIIOJIb30BATh M aHAJTM3UPOBATh KOHTEKCTHI, MPe/IaraeMbIe B YCJIOBHH 3aJaHUH.

INPEIMETHBIE PE3YJIBTATbBI
B cocTaBe npeaMeTHBIX PE3yabTaTOB [10 OCBOEHUIO 0043aTEILHOTO COIEpKaHMsI, yCTAaHOBJICHHOTO JaHHOM (eiepabHOI paboueil mporpaMmon,
BBIJICJISIIOT: OCBOCHHbIE 00YYaIOLIMMHUCS Hay4YHbIE 3HaHUS, YMEHHUS U CIIOCOOBI IeHCTBUH, crienupruecKue s NpeIMeTHON 00JacTh «XUMUsI», BUJIbI
ACATCIBHOCTH 110 IMOJTYUCHUIO HOBOI'O 3HAHUS, €0 HHTCPIPCTALUU, Hpeo6pa3013aHmo U NPpUMCHCHUIO B Pa3JINYHBIX Y‘-ICGHBIX 1 HOBLBIX CUTYyallUAX.

K koH1y 00y4eHus B 9 kinacce npeMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YHAIOIIUXCS YMEHHMN:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSITUW: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIA, MOH, KATHOH, AaHUOH, MPOCTOE BEUIECTBO, CJIOKHOE
BEIIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKask peakLusl, XUMUYecKas CBsI3b, TEIUIOBOM 3(h(heKT peakLuu, MOJIb,
MOJISIPHBINA 00BEM, PACTBOP, ANEKTPOIUTHI, HEIJIEKTPOIUTHI, AIEKTPOIUTHYECKAs JUCCOLMAIUS, PEAKIIMA HOHHOTO 0OMEHa, KaTajau3aTop, XUMHUYECKOe
PAaBHOBCCHC, O6paTI/IMI)Ie n H€06paTI/IMI)Ie pc€akuuu, OKUCIUTCIIBHO-BOCCTAHOBHUTCIIBHBIC PCAKIUH, OKUCIUTCIIb, BOCCTAHOBUTCIIb, OKHUCIICHHC U
BOCCTAQHOBJICHHE, aJUIOTPOIUs, aM(POTEPHOCTh, XUMUYECKasl CBS3b (KOBAJIEHTHAs, HOHHAs, METAJUIMYECKasi), KPUCTAJUINYECKas pelEéTKa, KOppo3us
METAJIJIOB, CILIaBbl, CKOPOCTh XMMUYECKON PEAKINH, IIpeeabHo JonycTuMas koHueHnTpauus IT/IK Bemectsa;

® JUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH U IPUMEHSTh 9TH MOHATHUS NPU ONMCAHNY BELECTB U UX MPEBPALLCHUH;

® CIIOJIB30BATh XMMHUECKYIO CUMBOJIMKY JJIsS COCTaBJICHUS (POPMYJT BELIECTB M YPAaBHEHUM XUMUUECKUX PEaKIIHii;

¢ OnNpeACATb BAJICHTHOCTb U CTCICHBL OKUCJICHUA XHUMHUYCCKUX DJJICMCHTOB B COCAUHCHHAX PA3JIMYHOTO COCTaBa, NPHUHAJIC)KHOCTH BCIICCTB K
OTpeIeIEHHOMY KJIACCY COSTUHEHH 110 PopMysiam, BU XUMHYECKOH CBS3H (KOBAJICHTHAS, HOHHAS, METAJUTMYECKasi) B HEOPTAHUICCKUX COSTUHEHUSIX,
3apsi/l MOHA MO0 XUMHMYECKOW (opmylie, XapakTep Cpelbl B BOAHBIX PAacTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI KPUCTAUIMYECKON peIeéTKH
KOHKPETHOI'O BELIECTBA;

e packpeiBath cMbica Ilepuoauueckoro 3akona JI. M. MenneneeBa u AeMOHCTPUPOBATh €r0 MOHUMAaHUE: OMUCHIBATh U XapaKTEPU30BaTh TAOJINUYHYIO
dopmy Ileproarueckoil CUCTEMbl XMMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TiaBHas noxarpymnmna (A-rpymnma)» u «mobounas moarpymma (b-
IpymIa)», Majble U OOJIbIINE IEPUOABI, COOTHOCUTh 0003HAUEHHSI, KOTOPBbIE UMEIOTCS B IEPHUOANUYECKON TabJIHIIe, C YUCIOBBIMHU XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XUMHUUECKUX JIEMEHTOB (COCTaB U 3aps]l s/Ipa, 00ILee YHCIIO 3JIEKTPOHOB U paclpeiesIeHHe X 10 3JIEKTPOHHBIM CIIOSIM), 0OBSICHATh
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001111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB M X COEAMHEHUH B Mpeesax MajblX MepHOJI0B U TJIaBHBIX MOATPYII C YIETOM CTPOSHHUS
UX aTOMOB;

KJIaccU(UIUPOBATh XUMHUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIEeCTBA, XUMHUUECKUE peakluuu (M0 YHUCIy M COCTaBy YYacCTBYIOUIMX B PEAKIMU
BEILIECTB, 110 TETIOBOMY 3G (EKTY, 0 U3MEHEHHIO CTETIEHEH OKNCIICHUS XMMUYECKUX 3JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) OOIIKE U crielU(pUIeCKUe XMMUYECKHE CBOMCTBA MPOCTHIX U CJIIOKHBIX BEILECTB, MOATBEPKAasl ONMCAaHUE pUMepaMu
MOJIEKYJIIPHBIX ¥ HOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

COCTaBJIATH YPAaBHEHHS AJIEKTPOIUTUUECKON TUCCOIUAIIMN KUCIIOT, IEJIOUEH U COoNeH, MOJTHbIE U COKpAIIEHHBIC YPaBHEHHS PeaKlnii HOHHOTO 0OMEHa,
YPaBHEHUS PEAKIUH, TOATBEPKAAIOIINX CYIECTBOBAHUE N'€HETUIYECKON CBA3M MEKIY BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIHTEIbHO-BOCCTAHOBUTEINIBHBIX PEaKIMi OCPEACTBOM COCTABIICHUSI MIEKTPOHHOTO OajlaHCa 3TUX PEaKIHii;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH IPOTEKAHUS XUMUUYECKUX MIPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;
BBIUMCIIATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIECTB, MACCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTa 10 (hopMyse COeAMHEHUs,
MacCOBYIO JIOJII0 BELIECTBA B paCTBOPE, MPOBOAUTH PACUYETHI 10 YPAaBHEHUIO XUMUYECKON PEAKIINH;

co0moaTh MpaBwia INOJIb30BAHUSA XMMUYECKOM IOCYJOHW M J1a0OpaTOpHBIM OOOpYIOBaHMEM, a TAKKe IpaBUiIa OOpallleHHs C BELECTBAMHU B
COOTBETCTBUM C HHCTPYKLIUSMHU I10 BBIITOJHEHHIO JJAOOPATOPHBIX XMMUYECKHX OIBITOB IO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAKa
U YTJIEKUCIIOrO ras3a);

HOPOBOJUTH PEaKLUH, MOATBEP)KIAIOIINE KaueCTBEHHBIH COCTaB PA3JIMYHBIX BELIECTB: PACcO3HABATh OMBITHBIM MYTEM XJIOpUI-, OPOMUA-, HOIU-,
kapOoHat-, pocdart-, CHIMKaT-, CyIb(haT-, TMAPOKCHI-MOHBI, KATHOHBI AMMOHHS Y HIOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX
HEOPraHWYECKHX BEIECTB;

IIPUMEHATh OCHOBHBIC OII€PAIIH MBICIUTEIBHON JESITEIbHOCTH — aHAJIN3 U CUHTE3, CPaBHEHHUE, 000011IeHIEe, CUCTEMAaTHU3aIHI0, BBISIBIICHUE IPUYUHHO-
CJIE[ICTBEHHBIX CBS3€H — JUIsl M3y4eHHUsl CBOMCTB BELIECTB M XHMHYECKHUX PEAKIMH, €CTECTBEHHO-HAay4YHbIE METO/bl NO3HaHWA — HaOJIIOJCHHE,
U3MEpPEHUE, MOJICIMPOBAHUE, SKCIIEPUMEHT (peaslbHbIN U MBICTICHHBIH).

TEMATHYECKOE IINTAHUPOBAHHE

Ne ni/mt

KonunyecTBo yacos DJIEeKTPOHHBIE
HaumenoBaHue pa3iesioB U TeM (uu¢posbIe)
Kontpoabusie | IlpakTnueckue
NPOrpamMMslI Bcero o0pa3oBaTe/bHbIC
padoThI padoTbI
pecypchl

Pa3zpnea 1. BemecTBo 1 XMMHUYeCKHe peakul
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11 IToBTOpenue u yrinyOiaeHne 3HaHUH 5 bubmuoreka [IOK
' OCHOBHBIX pa3JIeyIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnorexa [JOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLUALIMS. 8 bubnuoreka [IOK
' XUMHYECKHE pPeaKkIii B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTa/nibl 1 X COeIMHEHHUS
51 OO01mas xapaKTepUCTHUKa XUMUYECKUX 4 bubnuotexa [JOK
' sneMeHToB VIIA-rpynmebl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mras XxapaKTepUCTUKa XUMHIECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé€ 6 bubmmorexa LIOK
' PYTHEL. &P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01as xapakKTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-Tpymisl. A30T, pochop 1 ux 7 bubamorexa [IOK
' PYEIHL. ’ P https://m.eds00.ru/7f41a636
COCITMHEHUS
OO01mas XxapakKTepUCTHKa XUMUIECKUX
24 snemeHToB [VA-rpynmnsl. Yraepon u 8 bubmorexa OK
' . PYHTIRL. poa https://m.edsoo0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Hroro o pasznmeny 25
Pa3zgen 3. Meraibl 4 MX COeIMHEHHUS
but6mmoreka [JOK
3.1 06 i 4
HHHE CBOTCTEA METAILIon https://m.edso0.ru/7f41a636
but6mmoreka [IOK
2 B 7 1
3 QKHEUIITNE METAJUTBI M UX COSTMHEHUS 6 htts://m.edsoo.ru/7f41a636
Hroro no pasneny 20

Paznen 4. Xumus 1 oKpysKamomas cpeaa
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4.1 BemecTBa 1 MaTepuaibl B X)KU3HHU YeIIOBEKA 3 bubmorera [JOK
' m P https://m.edso00.ru/7f41a636
Hroro o pasueny 3
PesepBHOE Bpems 1 bubmmorexa [OK
P P https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66 4 7
YMK yuenuka
1. H.E.Ky3nemnona, U.M.Turosa, H.H.I'apa Xumus: 9 xi.: yue6. mis odieodpasosar. yupexaennii / — M.: «Benrtana-I'padg», 2017
2. H.E.Ky3snenosa, A.H.JIeBkun Xumus: 3agaunuk 9 kinacc / — M.: «Bentana-I'pad», 2018
3. M.B.3yeBa, H.H.I'apa Xumus 9 xiacc, Terpaap s mpaktudeckux padbot / — M.: «Bernrana-I'pad», 2013.
YMK yumnrens
1. H.E.Ky3nenosa, U.M.TutoBa, H.H.I'apa Xumus: 9 xi.: yue0. ans o6meodpasosar. yupexaenuit / — M.: «Benrana-I'pad», 2017
2. H.E.Kysnenosa, H.H.I'apa IIporpamwmer 8§ - 11 ximaccer / — M.: «Benrana-I'padp», 2016
3. M.A.AxmeroB, H.H.I'apa MeTtoauueckoe nocobue 9 knacc / — M.: «Benrana-I'pad», 2014
4. H.E.Ky3uenona, A.H.JleBkun Xumus: 3agaunuk 9 ximacc / — M.: «Benrtana-I'pad», 2018
5. M.B.3yeBa, H.H.I'apa Xumus 9 xnacc, rerpaib Ui IpakTudeckux padbot / — M.: «Benrtana-I'pady», 2013
6. A.A.Kaeepuna, A.C.Kopomenko, A.B.SmrykoBa Xumus Tematnaeckre U HTOrOBbIe KOHTPOJIbHBIE paOoTHI 8-9 kitacchl / — M.: «Benrana-I'pad», 2012.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET:
Enunas xomtekius udpoBeIx 0Opa3oBaTeibHbIX pecypcoB: http://school-collection.edu.ru
denepanbHbIi HeHTp HHPOPMaIHOHHO-00pa3oBaTebHbIX pecypcos (PLIMOP): http://fcior.edu.ru
OtkpeiThiil kosuiek: Xumust: http://college.ru/himiya/
[TopTan GpyHmaMEHTAILHOIO XUMHUYECKOT0 oOpa3oBanus Poccuu http://www.chemnet.ru
INazera "Xumus" uznarenbckoro qoma 1-ro centsops. Caiir "S uny Ha ypok xumun'". Marepuaisl K ypoky: http://him.1september.ru

Poccuiickuii 06meobpazoBaTensHbIil moprai: http://experiment.edu.ru
Kypnan "Xumus u XKuzub - XXI Bex": http://www.hij.ru

NoabkownhE
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8. Mup xumuu: http://chemistry.narod.ru
9. BupryansHas Xumunueckas [lIkoma: http://him-school.ru
10. bubaunoreka IIOK: https://m.edsoo.ru/7f41a636; https://m.edsoo.ru/7f41a636

Kpurtepun onieHKkH y4eOHOM 1esITeJIbHOCTH 10 XUMHU

[Tpu orneHKe yueOHBIX JOCTIKCHHUM YUIAIINXCS MPUMEHSIETCS KPUTEPHAIbHAS CHCTEMa OLICHUBAHUS 10 MATHOATEHOM IIKane (0TMEeTKa «1» He CTaBUTCS):
KpuTtepun o1eHKH YCTHOIO 0TBeTa
OTMmeTKAa «5» CTaBUTCS, SCIIH:
e OTBET IOJHBIA U NIPABUJIBHBIA HA OCHOBAHUM U3YYECHHBIX TEOPUH;
e Marepual U3J0KEH B JOTHUECKON MOCIEA0BATEIBHOCTH, JINTEPATYPHBIM S3BIKOM;
® OTBET CAMOCTOSITEJIbHBIN.
OT1meTKka «4» CTaBUTCS, €CIIH;
e OTBET IOJHBIA U ITPAaBUJIBHBIN HA CHOBAHUU U3YYCHHBIX TCOPUN;
e MaTepHal U3JI0KEH B ONPEIeTICHHON JIOTMUECKOM MOCIeI0BATEIbHOCTH, TIPH STOM JOIYIIEHBI TBE-TPH HECYIIECTBEHHBIC OIIUOKH, UCTIPABICHHBIC 10
TpeOOBAHUIO YUUTEJIS.
OTtMmeTKa «3» CTaBUTCS, €CJIN:
® OTBET MOJHBIN, HO TIPY ITOM JIOMYIIIEHA CYIIIECTBEHHAsI OIINOKa;
®  JUIM OTBET HEIOJIHbIN, HECBA3HBIM.
OTMeTKAa «2» CTaBUTCS, €CJIN:
® [IpU OTBETE OOHAPYKEHO HETIOHUMAHUE yJallluMCs COJIep KaHus yueOHOro MaTepuana;
® WU JONYIICHBI CYIIECTBEHHBIC OMIUOKHU, KOTOPHIE YUAIIUNCS HE MOXKET UCTIPABUTh MPU HABOSAIINX BOIPOCAX YUUTEIS,
e u0O MpU OTCYTCTBHH OTBETA.
Ounenka YKCepUMEHTAJIBHBIX YMEHHU
OrneHKa CTaBUTCSI HA OCHOBAaHUN HAOJIOICHHS 32 YUAIIUMUCS B XO/I€ BBHIIIOJHEHUS MPAaKTUYECKO pabOThl U MUCBMEHHOTO OTYETA 32 PaboTy.
OT1meTka «5» CTaBUTCS, €CIIU:
e paboTa BBIMOJIHEHA MOJHOCTHIO M 0€3 OIIMOOK, C/IeTaHbl MPAaBUIbHBIC HAOIIOICHUS 1 BHIBOJIBI;
® OSKCIIEPUMEHT OCYIIECTBIICH MO MJIaHy C y4eTOM TpeOOBaHUI TEXHUKH O€30MaCHOCTH U TPABUI
e paboTHI ¢ BeulecTBaMHU U 000pyI0BaHUEM;
® [IPOSIBJIICHBI OPTaHU3ALMOHHO - TPYAOBBIE YMEHUS, MOIJIEPKUBAIOTCS YUCTOTA U TTOPSIAOK Ha
paboyem mMecTe, IJKOHOMHO HUCIIONIB3YIOTCS PEAKTUBBIL.
OTtMeTKa «4» CTaBUTCS, €CJIN:
e paboTa BBIIOJIHEHA MTPABUIIEHO, CJICJIaHbI MPABUIIbHBIC HAOTIOIEHUS U BBIBOJIBI, HO TIPU 3TOM
® DKCIEPUMEHT NPOBEIEH HE MOJTHOCTHIO;
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® JUIM JIOMYIIEHBI HECYIIIECTBEHHBIE OMMUOKHN B pa0OTE C BEHIECTBAMU U 000PYIOBAaHUEM.
OTtmeTKa «3» CTaBUTCS, SCIIH:
e paboTa BBINOJHEHA MTPAaBUIILHO HE MEHEE, YEM HAITOJIOBHUHY,

¢ WM AonymeHa CymcCTBCHHAA OI1OKa B XO0J€ 3KCIICpUMECHTA, B 06”I)$ICH€HI/II/I, B O(bOpMJ'IeHI/II/I pa6OTI>I, B CO6J'IIOI[€HI/II/I IIpaBUJI TCXHUKHN 0e3omacHoCTH

npu paboTe ¢ BeliecTBaMu U 000pyA0BaHUEM, KOTOPAsi UCHIPABIISIETCS MO0 TPEOOBAHUIO YUUTEIIS.

OTMeTKAa «2» CTaBUTCS, €CJIN:
e JIOMYIICHHI JIBe (M O0Jiee) CYIICCTBCHHBIE OMMUOKHU B X0JI€ IKCIIEPUMEHTA, B O0BSICHCHHH, B

O(bOpMJ'IeHI/II/I pa6OTH, B CO6J'IIO,I[€HI/II/I IIpaBUJI TCXHUKH 6630HaCHOCTI/I, KOTOPbIC yanlHﬁCH HC MOJKCT UCIIPABUTDL JaXE I10 Tpe60BaHI/II-O YUYUTCIIA,

e paboTa He BBIMIOJIHEHA, Y YYalllerocs OTCYTCTBYET KCIIEePUMEHTAIbHbIE YMEHHUSI.
OueHka ymeHmii peliaTh pacueTHbIE 32/1a4H
OtMeTKa «5» CTaBUTCS, €CITU B JIOTUYECKOM PACCYX/ICHUU U PEeUIeHUH HET OLINOO0K, 3a/1a4a
pelIeHa parroHATBHBIM CTIOCO00M;
OtMeTKa «4» CTaBUTCS, €CITU B JIOTHYECKOM PACCYXICHUU U PELHICHUH HET CYIIECTBEHHBIX
omu00K, HO 3a/1a4a pelIeHa HepallOHAIBHBIM CTIOCOOOM, HITH JIOMYIIEHO He Oojee ABYX
HECYIIECTBEHHBIX OMIHOOK.
OT1MmeTKa «3» CTaBUTCS, €CJIM B IOTUUECKOM PACCY>KJIEHUU HET CYIIECTBEHHBIX OIIUOOK, HO
JIOTyIIIeHa CYIIECTBEHHAs! OIIMOKa B MATEMAaTHYECKUX pacueTax.
OTMeTKa «2» CTaBUTCS, €CITH UMCIOTCS CYIIIECTBEHHBIC OIMMOKH B JIOTUYECKOM PACCYKIICHUH U B
pELIeHNUU; OTCYTCTBYET OTBET Ha 3aJjaHHe.
OueHka NMMCbMEHHBIX KOHTPOJBHBIX PadoT
OTtMeTKa «5» CTaBUTCS, €CITU: OTBET MOJHBINA U MPABUIIHHBINA, BO3MOKHA HECYIIECTBEHHAS
omuoOKa.
OTMeTKa «4» CTAaBUTCS, €CITU: OTBET HETMOJIHBIN WM AOMYIIEHO HE O0Jiee IBYX HECYIECTBEHHBIX
OIIHOOK.
OTtMmeTKka «3» cTaBUTCS, ecliu: paboTa BHIMOJIHEHA HE MEHEE YeM HATOJIOBHHY, JOMYIIEeHA OJIHA
CyIIECTBEHHAs OIMOKA U IIPH 3TOM J[BE-TPU HECYIICCTBCHHEIE.
OTtMeTKa «2» CTaBUTCS, €cliu: padoTa BHIMIOJIHEHA MEHBIIIE, YEM HAMOJIOBUHY UITU COACPIKUT
HECKOJIBKO CYIIECTBEHHBIX OIMMOOK, 1100 paboTa HE BHITIOJIHEHA.
[Ipu o1ieHKE BBHIMOTHEHUS MMCbMEHHOW KOHTPOJIBHOU PaboThl HEOOXOUMO YUUTHIBATh
TpeboBaHus eAUHOTO opdorpadguuecKkoro pexuma.
Ounenka TecToBbIX padoT
TecTsl, cocTosIIKE U3 MSATH BOIIPOCOB MOKHO KCITIOJIB30BATh MOCIIE U3YUEHUS KaXI0Tr0
Matepuana (ypoka). Tect u3 10—15 BonmpocoB HCTIONB3yeTCs I MIEPUOANIECKOr0o KOHTpOoIIs. TecT
13 20—30 BommpocoB HEOOXOIUMO UCITOJIH30BATh JIJISI UTOTOBOT'O KOHTPOJISL.
[Tpu orleHMBaHUY UCIIONIB3YETCS CIICIYOIas [IKaa:
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I[JBI TECTa U3 IIATU BOIIPOCOB

HET OIUOOK — OICHKA «5»;
OJTHA OIINOKA — OIICHKA «4»;
JIBE OLIMOKH — OIIEHKA «3»;
TPH OIIMOKHA — OIICHKA «2.

Jns Tecta u3 30 BOpocoB:

25—30 npaBWIBHBIX OTBETOB — OIIEHKA «5»;
19—24 npaBUILHBIX OTBETOB — OIEHKA «4;
12—18 npaBUIBHBIX OTBETOB — OIIEHKA «3»;

MeHblIe 12 npaBUIIbHBIX OTBETOB — OLIEHKA «2».
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