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INOACHUTEJIbBHAS 3AITMCKA

Pabouas mporpamma 1mo XuMuH JyIsi 00YJarOIUXCs 8 KJIaCCOB COCTaBlIeHA Ha OCHOBe TpeboBaHMil K
pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00111ero 00pa3oBaHus,
npezcTaBieHHbIX B DeepabHOM roCcyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOTO O0IIEro
o0Opa3oBaHus, ¢ y4ETOM pacpeesIEHHBIX MO KJIaccaM MPOBEPSIEMbBIX TPEOOBAaHUH K Pe3yIbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbHOIN MPOrpaMMbl OCHOBHOTO 00IIET0 00pa30BaHuUs U 3JIEMEHTOB COJCPKAHUA,
NPE/ICTaBJICHHBIX B Y HUBEPCAIBHOM KO (PHUKATOPE TI0 XUMUH, a TaKKe Ha ocHOBe [IprMepHOit mporpaMmbl
BOCIIUTaHHS 00YUYAIOIIUXCSI TPH MOTYYSHUHA OCHOBHOTO 001Iero 00pa3oBanus U ¢ yuérom Konnenmun
npernoiaBaHus yueOHOTO mpenMeTa « XUuMUs» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit
Ddenepanum, peaau3yonx OCHOBHBIE 001Ie00pa3oBarenbHble porpammel (yTB. Pemmennem Komnernn
Munnpocsenienust Poccun, nporokon ot 03.12.2019 N T1K-48H).

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «XUMMUSD»

Bxuan yuebHoro npeamera « XuMusi» B JOCTHKEHUE 11eJIell OCHOBHOTO 00111ero o0pa3oBaHusi 00ycIOBIIEH
BO MHOTOM 3Ha4YE€HHEM XUMHUYSCKOM HAayYKHU B [TO3HAHHUHU 3aKOHOB IIPHUPOALI, B PAa3BUTHUH IIPOU3BOJUTCIIBHBIX

cuJ1 00LIeCTBa U CO3JJaHUH HOBOM 0a3bl MaTepualbHON KYJIbTYpPHI.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HaYK PAacIpOCTpaHmiIa CBOE BIMSHUE HA BCe 001aCTH
YeJI0BEYECKOr0 CYIIeCTBOBAHUS, 3a/jajla HOBOE BUJICHUE MHPA, CTalla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOI KyJIbTYpbl, HEOOXOIUMBIM YCIOBHUEM >KU3HH OOIIECTBA: 3HAHUE XUMHUU CIY>KUT OCHOBOM JIJIst
dbopMUpPOBaHUS MUPOBO33PEHHUS YEIIOBEKA, €T0 MPEACTABICHUI 0 MaTepUaIbHOM €IMHCTBE MUPA; BAKHYIO
pOJIb UTpatoT GOpMUpYEMBbIE XUMHUEH MPEACTABICHHS O B3aMMONPEBPALLCHUAX SHEPTHU U 00 3BOJIIOLUU
BEIIIECTB B MPUPOJIC; COBPEMEHHAsI XUMUS HAlpaBJeHa Ha PellieHUe rI100abHBIX MTPOOJIeM YCTOHYMBOTO
pa3BUTHS YETIOBEUECTBA — CHIPHEBOM, YHEPI€TUUECKOM, TUILIEBON M HKOJIOTUYECKOM O€30MacHOCTH, TpolieM
3/1paBOOXPaHEHUS.

B ycnoBusix Bo3pacTaromiero 3HadeHus: XMMUH B )KU3HU OOIIECTBA CYIIIECTBEHHO MOBBICUIIACH POJIb
XUMHYEcKoro oOpa3oBaHus. B minane conmanusaniy OHO SBIISETCSA OJHUM U3 YCIOBHUM (popMUpOBaHUS
MHTEJIJIEKTA JINYHOCTU ¥ TAPMOHUYHOTO €€ pa3BUTHUS.

CoBpeMEHHOMY Y€JIOBEKY XUMUYECKUE 3HAHUSI HEOOXOAUMBI JJIsl IPUOOpETEHHS O0IIEKYIbTYPHOIO
YPOBHS, IO3BOJISIOLIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4acTBOBAaTh B MHOT0OOpa3HOI
KHM3HHU OOLIECTBA, JUIsl OCO3HAHUS BAKHOCTH Pa3yMHOI'0 OTHOILEHHS K CBOEMY 3/J0POBBIO U 37J0POBBIO
JIPYTHX, K OKpYKalollel IpUpPOIHOM cpeie, At TpPaMOTHOTO TIOBEIEHUS IPU UCIIOJIb30BAaHUHU PA3INYHBIX

MaTCpHraIOB U XUMHUYCCKHUX BCIICCTB B HOBCG}IHGBHOﬁ JKHU3HU.

Xumuyeckoe 00pazoBaHrEe B OCHOBHOM IITKOJIE SIBIsIETCS 0230BBIM 110 OTHOIICHUIO K CHCTEME OOIIEeTo
XUMHYECKOTO 00pazoBaHus. [103TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaTN3yeT MPUCYIITHE 00IeMy
XUMHUYECKOMY 00pa30BaHUIO KITIOUEBHIE IIEHHOCTH, KOTOPBIE OTPAXKAIOT TOCYIapCTBEHHBIE, OOIIECTBEHHBIC U
WHIUBUTyaJIbHBIE TTOTPEOHOCTH. DTUM OTPENIETAETCS CYIIHOCTh 00IIeH cTpaTerni 00yUeHUsI, BOCIIUTAHUS 1
Pa3BUTHS 00YJAIONTUXCS CPEICTBAMH YUEOHOTO MpeaMeTa « XUMHUs.

Nzydenue mpenmeta: 1) cnocoOCTBYET peanu3aiii BO3SMOKHOCTEH AJIsi caMOpa3BUTHS U (POPMUPOBAHUS
KYJBTYphI JINYHOCTH, €€ 001IeH 1 PyHKITMOHAITBPHOW IPAMOTHOCTH; 2) BHOCUT BKJIaJ B JOPMUPOBAHUE
MBIIICHHS 1 TBOPYECKUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB UX CAMOCTOSITEIILHON y4eOHOU
NeSITeTbHOCTH, DKCIIEPUMEHTAIBHBIX M UCCIIEIOBATEIILCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCETHEBHON
KHU3HH, TaK ¥ B TPOPECCHOHATLHOMN ICATEIIEHOCTH; 3) 3HAKOMHUT CO CIEIHU(PUKON HAYIHOTO MBIIIICHHUS,
3aKJIa/IbIBACT OCHOBEHI IIEJIOCTHOTO B3TJIs/1a HA €IMHCTBO TPUPOJIBI U YETIOBEKA, SBISICTCS OTBETCTBECHHBIM



3TarnoM B (POPMUPOBAHHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOJPOCTKOB; 4) CIOCOOCTBYET
q)OpMI/IpOBaHI/HO HCHHOCTHOI'O OTHOMICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IPUPOAC, K UCIIOBCKY,
BHOCHT CBOH BKJIaJI B 9KOJIOTHYECKOE 00pa30BaHNE MIKOJILHUKOB.

HaspanHple HampaBJIeHHs B 00YYCHUHM XUMUHM 00SCIICYUBAIOTCS CIICIIUPUKON COACpKaHUs PEAMETa,
KOTOprfI ABJICTCA NCAArOrM4CCKU aJalITUPOBAHHBIM OTPaXCHUCM 6a30130p”1 HAayKH XUMHU HaA OHpCI[CJIéHHOM
aTare €€ pa3BUTHSL.

Kypc xumum 0CHOBHOM IIKOJIBI OPUEHTUPOBAH Ha OCBOCHHE 00YJAIOIIUMHUCS OCHOB HEOPTaHHIECKOM

XHUMHU ¥ HEKOTOPBIX OHATHH U CBEJICHUI 00 OTAETHHBIX 00BEKTaX OPraHMYECKOW XUMUH.

Crtpykrypa conepkanus rpeaMera chopMupoBaHa Ha OCHOBE CUCTEMHOT'O MOJX0a K €ro U3y4YEeHHUIO.
CopepxaHue CKJIaJbIBACTCS U3 CUCTEMbI IOHATUNA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI TOHATHIA
0 XxuMHuueckoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIUITY ITOCJIEI0BATEILHOTO
pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUECKHUX MPEACTABICHUI PA3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
yU€HUs KaK OCHOBBI BCEro eCcTecTBO3HaHUs, ypoBHs [lepuoanueckoro 3akona /. 1I. MenzaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YUCHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U, MPEACTaBICHUN 00
ANEKTPOIUTUYECKOM TUCCOLMAIIMYU BEIIECTB B pacTBOpax. TeopeTHueckne 3HaHUs pacCMaTpPUBAIOTCS Ha
OCHOBE IMIUPUYECKHU MOTYYECHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIIEOBATEIHLHO OT OAHOTO
YPOBHS K JPYTroMYy, BBIOTHSS GYHKIIUN OOBSICHEHUS U IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS U

BO3MOXKHOCTEH MPAKTUYCCKOI'0 IPUMCHCHUSA U IMMOJTYYCHUA N3Yy4aCMbIX BCUICCTB.

Takas opraHn3amust cojep>kaHus Kypca CIlocoOCTBYET IIPEACTaBICHHIO XUMHUUECKON COCTaBIIAIOIIEH
HAy4YyHOW KapTUHBI MUpa B JIOTUKE €€ CUCTeMHOU npuposl. Tem campiM 00ecriedyuBaeTCsi BO3SMOXHOCTh
(dopMupOBaHUS y 00yHarOIIMXCSl HEHHOCTHOTO OTHOILIEHUS K HAYyYHOMY 3HAHUIO U METOJaM I03HaHUs B
Hayke. BaxHO Tak)ke 3aMETUTh, YTO OCBOCHHE COJIEP KAHUS Kypca IPOUCXOIUT C MPUBJIECUEHUEM 3HAHUH U3
paHee U3y4eHHBIX KypcoB: «OKpykatomuit Mup», «buonorus. 5—7 knaceb» 1 «®Puzuka. 7 Kimacey.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

K HanpaBiieHu1o nepBOCTENEHHON 3HAYMMOCTH MPU peain3aliii 00pa3oBaTeNIbHbIX QYHKIUHN MpeaMeTa
«XUMHUSI» TPAJUIMOHHO OTHOCAT (POPMHUPOBAHKE 3HAHUN OCHOB XMMHUYECKOI HayKU Kak 00J1acTi
COBPEMEHHOT'0 €CTECTBO3HAHMSI, IPAKTUYECKON JIEATEIbHOCTH YEJI0OBEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBOH KyJbTYypHl. 3a/1a4ya MpeAMeTa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN —
BaXHEHIINX (aKTOB, MOHITHI, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, JOCTYIMHBIX 000011IeHUI
MHPOBO33PEHUYECKOI0 XapaKTepa, A3bIKa HAyKH, 3HAHUM O HAy4YHBIX METO/IaX U3Y4YECHUS BEUIECTB U
XUMHUYECKHUX PEaKIMi, a Takke B (POPMUPOBAHUH U Pa3BUTUU YMEHUH U CIIOCOOOB J1€ATEIbHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHHUEM, HAOJIO/IEHUEM U ITPOBEIEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOCHHEM

ImpaBUJI 0e30I1acHOro O6paI_I_ICHI/I}I C BEIlIECTBaMU B IIOBCEOHEBHOM KM3HU.

Hapsiny ¢ aTuM 1ienu n3ydeHus npeiMera B IporpaMMe YTOUYHEHBI M CKOPPEKTUPOBAHBI C YYETOM HOBBIX
IPUOPUTETOB B CICTEME OCHOBHOTO 00111eT0 00pazoBanusi. CerogHs B 00pa3oBaHUU 0COO0 3HAYUMOM
NpU3HAETCS HAIIPaBJICHHOCTh 00YYEeHHsI Ha Pa3BUTHE U CaMOPa3BUTHE JINYHOCTH, OPMUpPOBAHUE €€
UHTEJUIeKTa 1 0011el KynbTypbl. O0yueHne yMEHUIO YUUTHCS U MPOJOJIKaTh CBOE 0Opa3oBaHue
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (DYHKIMI yueOHBIX PEAMETOB.

B cBsI3u ¢ 3TUM NpU U3y4YEHHUU IIpeIMeTa B OCHOBHOM HIKOJIE JOMUHUPYIOIIee 3HaUeHUEe TPUOOPETH TaKue
LENH, KaK:

(bopMHpOBaHNE NUHTEIJIEKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOI K caM000pa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITENIbHOMY MPUHSATHIO PEIIEHUH, CIOCOOHOM aAanTUPOBaThCs K OBICTPO MEHSIOIIUMCS YCIOBUSAM
KU3HU;

HaIpPaBIEHHOCTh 00YYEHHUS HA CHCTEMATHIeCKOe MPUOOIIEHUE YIalTuXcs K CaMOCTOSTEIbHOM



MI03HABATEJbHOM JIeSITeIbHOCTH, HAYYHBIM METOAaM NO3HAHUS, POPMUPYIOIIMM MOTHUBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

obecrieyeHre ycioBuil, CiocoOCTBYIONMX TPUOOPETEHUIO 00YJaIOLIMMHUCS OIbITAa Pa3HOOOPa3HOM
JeSITeIbHOCTH, TIO3HAHMS U CAMOIIO3HAHMS, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIHH ), UMEIOIINX
YHUBEPCAJIbHOE 3HAUEHHE I PA3TUYHBIX BUIOB JIEATEIBHOCTH;

¢bopmupoBaHre yMEHHI OOBSICHITD U OLEHUBATH SIBICHUS OKPYXKAIOIIEr0 MUpa Ha OCHOBAHUY 3HAHUN U
OTIBITA, TIOTYYEHHBIX MIPH U3YUYECHUH XUMHU;

(bopmupoBaHue y 00y4aromuxcs T'yMaHUCTUYECKUX OTHOIMICHUH, TOHUMaHMSI IEHHOCTH XUMHUYECKHX
3HAHMH JUTIA BRIPAOOTKH SKOJIOTHYECKH IIeTIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOMU JESTEIHHOCTH B
IeIISIX COXPAHEHHS CBOETO 3/I0POBbS M OKPYXKAIOLIEH IPUPOTHOM Cpebl;

pa3BUTHE MOTUBAIMU K OOYYCHHIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOCHUS 00IIEYETIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MPOQUIIS U HAIIPABIEHHOCTH
JaTbHENIIero oOy4eHusl.



COJEPKAHUE YYEBHOI'O IIPEAMETA

IlepBoHaya/ibHbIEe XMMHYECKHE IOHATHSA

ITpenmer xumuu. Posb xuMuu B 5)Ku3HU yesioBeka. Tena u BenjectBa. du3nyeckre CBOWCTBA BEILIECTB.
ArperatHoe cocTosiHue BenecTB. [IoHATHE 0 MEeTOJaX IO3HAHUS B XUMHU. XUMHUS B cUcTeMe HayK. YucTsie
BelecTBa U cmecu. CriocoObl pa3zienieHus cMecei.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE 37eMEeHThl. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. IIpocThie U cl10XKHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas GopMyia. BageHTHOCT aTOMOB XUMHUECKUX JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BeecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAs MOJIEKYIIsIpHast Macca. MaccoBast 10715
XUMHYECKOI'0 AJIEMEHTA B COCMHEHUH.

dusznuecKre 1 XUMUUYECKHE SIBJICHUS. XUMUYECKast peakius U e€ Mpu3Haku. 3aKOH COXpPaHEHUsI MaCChl
BEIIeCTB. XUMHUYECKUe ypaBHeHus. Kilaccudukanus XMUMUYECKUX peakiuii (COeAMHEHMs, pa3IoKeHus,
3aMenIeHus, 0OMEHa).

XUMHUYECKUH IKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY 1011, ¢ IpaBUjiaMu padOThI B JAOOPaTOPUU U
npuémamu o0paieHus ¢ 1abopaTopHbIM 000PYAOBaHUEM; U3YUICHUE U OTMCAHHUE (PU3NUECKIX CBOHCTB
00pa3110B HEOPraHMYECKUX BEIIECTB; HabI0eHue (pu3ndeckux (II1aBJIeHHe BOCKA, TasHUE JIbJ]a, pACTUPAHUE
caxapa B CTYIKE, KHIIEHUE U KOHJEHCALlUsI BOJIbl) U XUMUYECKUX (TOpEHUE CBEYH, IPOKATMBAHUE METHOM
IIPOBOJIOKH, B3aUMOJEHCTBUE MeNa ¢ KUCIIOTO) ABJIEHUH, HAOII0AEHHUE U ONIMCAaHUE MPU3HAKOB IIPOTEKAHUS
XUMHUYECKUX PeaKIuil (pa3iokeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
pasnoxxenue ruapokcuaa meau(ll) npu HarpeBanuu, B3aumojieiicTue xenesa ¢ pacrsopom conu mMeau(Il));
U3y4eHHe CII0COO0B pa3JieieHus cMecel (C MOMOIIbI0 MarHuTa, (PUIbTPOBAaHKE, BbITAPUBAHUE,
JUCTUIIIALMS, XpoMaTorpagusi), IpOBEAEHUE OUUCTKY ITOBAPEHHON COJIM; HAOIIOCHNUE U ONMCaHUe
pE3yJIbTAaTOB MPOBEACHHUS ONBITA, WIITIOCTPUPYIOIIErO 3aKOH COXPAaHEHHS MACChI; CO3/1aHNE MOJIEIeH
MOJIEKY (IIapOCTEPKHEBBIX).

Ba:kHeiinue npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB

Boznyx — cmecsk ra3zos. CocraB Bo3ayxa. Kucinopoa — sneMeHT u ipoctoe BerecTBo. Haxoxaenue
KHCTIOpO/ia B IpUpoie, PU3NYECKUe U XUMUUECKHe CBOICTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue
kucnopoa. CriocoObl MoMydeHus: KUCIOPOo/a B Ia0OpaTOPHH U MPOMBIIIIIIEHHOCTH. KpyroBopoT kuciaoposa B
npupoje. O30H — ayuioTpornHas MoAuGUKaIUs KAUCIOPOIa.

TemnoBoii 3¢ (heKkT XuMHUUECKOl peakinu, TEPMOXUMHUYECKHUE YPaBHEHUS, K30~ U SHAOTEPMHUUYECKHE
peakiuu. TOMIKMBO: yroiak U MeTaH. 3arpsi3HEHNE BO3/lyXa, YCUIICHHE TapHUKOBOTro ) dekTa, pa3pylieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT 1 mpocToe BeniecTBo. HaxoxieHne Boiopoia B pupoie, pU3snuecKkue 1 XUMHIeCKHue
CBOICTBa, MPUMEHEHHE, CTIOCOOBI MOTydeHus. KUCIOTHI U COMH.

Konngecto BemectBa. Moib. MomsipHas Mmacca. 3akoH ABoraapo. MonspHblit 00bEM ra3zos. Pacuérsl no
XUMUYECKUM YPaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Boaa kak pactBopuTtenb. PactBopbl. HachlllieHHbIE 1 HEHACHIIIIEHHBIE
pacTtBopbl. PacTBOpUMOCTH BeleCTB B BoAe.MaccoBasi 107151 BEIIECTBA B PaCTBOPE. XUMHUECKHUE CBOMCTBA
Bo/ibl. OcHOBaHUS. POk pacTBOPOB B MpUPO/IE U B KU3HU YeoBeKa. KpyroBopoT BoJibl B IPUPOJIE.
3arpsi3HEHUE TPUPOAHBIX BoI. OXpaHa U OYUCTKA IPUPOIHBIX BOJI.

Knaccudukamnms aeopraamaeckux coequnennid. Oxcuapl. Knaccuduxaims oKCHI0B: cOJIe00pa3yroIme
(OCHOBHBIE, KUCTIOTHBIC, aM(OTEPHBIC) U HecosieoOpasyromue. HoMeHkmatypa okCuaoB (MeXIyHapOIHAS U
TpuBHaNIbHAs ). DU3NUECKUE M XUMUUYECKHE CBOMCTBA OKCHAOB. [lomyueHne okcuios.

OcnoBanus. Kimaccudukanmsi ocHOBaHMI: METOUN U HEpaCTBOpUMbIe OcCHOBaHUs. HomeHkaTypa
OCHOBaHUH (MEXIyHApOIHAS U TpUBHAIbHAS ). DU3NYECKHE U XUMUUECKHE CBOMCTBA OCHOBAHUM.



[Tomydyenue oCHOBaHUI.

Kucnotsl. Knaccuduxanus kuciaot. HomeHnknaTypa KucioT (MeXayHapoIHasi U TPUBUAIbHAS).
dusnuecKue 1 XMMUYECKHE CBOMCTBA KUCIOT. P aktuBHocTr MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa cosieid (MexayHapoiHasi U TpuBHasibHas ). PU3MUYECKUE U XUMUYECKUE CBOMCTBA
cosiei. [Tonyuenue cosnen.

I'enernyeckas cBsI3b MEX]1y KJIaCCaMU HEOPTaHUYECKUX COCTUHEHHH.

XUMUYECKHI KCIIEPUMEHT: KaUeCTBEHHOE OIPEJICIICHUE COJIep:KaHus KUCIOpOo/ia B BO3/IyXe; MOTyUYeHHeE,
coOupaHue, paclio3HABaHUE U N3YYEHHE CBOMCTB KHUCIOPO1a; HAOII0AeHNE B3aMOACHCTBHS BEIIECTB C
KHCJIOPO/IOM U yCJIOBHUSI BOSHUKHOBEHUS U MIPEKpalleH s ropeHus (moxapa); 03HaKoMJICHHE ¢ oOpa3iamMu
OKCHJIOB U OIMCaHME UX CBOWCTB; MOJy4eHHE, COOMpaHue, paclio3HaBaHNE U N3YYEHHE CBOMCTB BOJIOPOJIA
(ropenue); B3aumoeiictBue Bojgopoaa ¢ okcuaoM mMeau(Il) (Bo3MoxKHO UCTIOIB30BaHKNE BUACOMATEPUATIOB);
HaOJro1eHne 00pa3oB BEUIECTB KOJIMYECTBOM | MOJIb; MCCIeoBaHHE 0COOEHHOCTEH pacTBOPEHUS BELIECTB
C Pa3JIMYHOM PACTBOPUMOCTBIO; IPUTOTOBIICHUE PACTBOPOB C ONPEIECIIEHHON MAaCCOBOM 10JEH
pacTBOPEHHOTO BEIIECTBA; B3aUMOICHCTBUE BOABI C METa/NIaMH (HaTPUEM U KaJlblueM) (BO3ZMOMXKHO
MCIIOJIb30BaHUE BUAECOMATEPUAJIOB); ONPEAEIIEHUE PACTBOPOB KUCIOT U ILEI0YEH ¢ TOMOLIbI0 UHAUKATOPOB;
UCCIIeJIOBaHNE 00pa3Ll0B HEOPTaHUYECKUX BEILIECTB Pa3IMYHBIX KJIACCOB; HA0JIOIEHNE U3MEHEHUS OKPACKU
MHAMKATOPOB B paCTBOpaxX KHUCIOT U IeNoueii; u3yuenue Bzaumoaericteus okcuaa meau(Il) ¢ pactsopom
CEPHOI KUCIOTHI, KUCJIOT C METaJNIaMH, peaKINii HeHTpanu3aluu; oJy4YeHue HEPaCTBOPUMBIX OCHOBaHHIA,
BBITECHEHHE OJJTHOTO METallJIa IPYTUM U3 pacTBOPa COJIU; PEUICHHE SKCIIEPUMEHTANBHBIX 3a71a4 M0 TEME

«Baxnenmmue Ki1acchl HEOPraHUYECKUX COCTHHEHUI.

[Mepuoauveckuii 3akoH u [lepuoguveckas cucrema xumuieckux djeMeHToB /. U. Mennaeseena.
Ctpoenne aToMoB. XuUMu4eckas cBsi3b. OKMCJIANTENTbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[TepBbie MONMBITKY KiIacCU(PUKAITUN XUMHUYECKUX dJIEMEHTOB. [IoHATHE O IpyIax CXOIHBIX AJIEMEHTOB
(1Ie70YHbIE U IIEeTOYHO3EMENIbHBIE METaJUIbI, TaJIOTeHbI, MHEPTHBIE Ta3bl). DJIIEMEHTHI, KOTOPbIE 00pa3yoT
am(bOoTepHbIE OKCUABI U TUAPOKCHUJIBL.

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema xumudeckux aneMeHToB Jl. M. Menzaeneesa.
Kopotkonepuoanas u anuuHonepuoaHas hopmsel [leproaudeckoid CHCTEMBI XMMHUYECKUX 3TIEMEHTOB /1.
N. Menneneesa. [lepuoasl u rpyniibl. PU3HYECKUI CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U
TPYIIIBI DJIEMEHTA.

Crtpoenue atoMoB. CocTaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHUE SJIEKTPOHHBIX 000I0UeK
aToMoB nepBbIX 20 xumuueckux 35neMeHToB [lepuoanueckoii cucremsl . M. MenneneeBa. XapakrepucTuka
XAMHYECKOI0 3JIEMEHTA I10 €r0 MoJ0KeEHUIO B [lepuoauueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaANyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpymnmnaM u nepuojaam. 3Hauenue Ilepuoguueckoro 3akona u [lepuognueckoit
CHCTEMBI XUMUYECKHUX DJIEMEHTOB ISl pa3BUTHUS HAyKH U nTpakTuku. [{. . MeHnneneeB — yu€Hbli U
rpakJaHuH.

Xumuaeckas cBsi3b. KoBasieHTHasI (TTOJISIpHAS M HEMOJIIPHAS ) CBS3h. DIIEKTPOOTPUIIATEIILHOCTh
XUMHUYECKHX dJIeMeHTOB. MoOHHAS CBS3E.

Crenenb okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIEC peakiuu. [Iporeccsl okucienus u
BoccTaHOBJICHUS. OKHCIUTEIN M BOCCTAHOBUTEIIH.

XUMHYECKUH IKCIIEPUMEHT: N3ydeHHe 00pa3IoB BEIIECTB METAIIOB M HEMETAINIOB; B3aUMOJICHCTBHE
TUJPOKCHU/IA [IMHKA C pPAaCTBOPAMU KHUCJIOT U IIEJI0YEH; TPOBEICHHUE ONBITOB, WITIOCTPUPYIOIINX TPUMEPHI
OKHCIUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKINK (TOpEeHNe, PEaKIIuy Pa3I0KeHHs, COSTUHEHNS).

MexnpeamMeTHblie CBA3H
Peannzanus MexnpeaMeTHBIX CBA3EH IPU U3YyYEHUN XUMHH B 8 Ki1acce OCYLIECTBISIETCS Uepes



UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MIOHATHUI, TaK U MIOHATHUH, SBIISIOMINXCS CHCTEMHBIMU IS
OT/EJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC TOHATHS: HAYYHBIN (DaKT, THIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CHHTE3,
KJ1accu(UKaIUs, TEPHOANIHOCTh, HAOIIOICHNE, SIKCIICPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJICITb,
SIBJICHUE.

du3suka: Matepusi, aToM, dJICKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI, PaJMOAKTUBHOCTD,
MOJIEKYJIa, YIEKTPUUECKHUH 3apsi, BEIIECTBO, TENI0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBa, a3,
(u3ryecKre BEITMYUHBI, €IMHHUIIBI U3MEPEHUS, KOCMOC, TUIAHEThI, 3BE3]1b1, COHIIE.

buonorus: porocunres, qpixanue, onocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIIbL, TOPHBIE TOPOIbI, MTOJIE3HbIE HCKOTIAEMBbIE, TOTUINBO,
BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

I/ISY‘-IGHI/IG XMMHHU B 8 Kjacce HaIIpaBJICHO HAa JOCTUKCHHUC OGy‘-IaIOH_II/IMI/IC}I JIMYHOCTHBIX, MCTAITPCAMCETHBIX

" IPCIMETHBIX PE3YJIbTAaTOB OCBOCHUSA y‘IC6HOFO npeamera.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yIbTAThl OCBOCHHUS IIPOrPAMMbI OCHOBHOT'O 00ILEro 00pa3oBaHuUsl TOCTUTAIOTCS B XO/IE
O6y‘-IeHI/I$I XUMHUHU B CAUHCTBEC yqe6H0171 ¥ BOCITMTAaTEILHOM JACATCIIbPHOCTH OpI‘aHI/I?;a]_[I/II/I B COOTBCTCTBHHU C
TpaaAUIIUOHHBIMUA pOCCI/If/’ICKI/IMI/I COINMOKYJIbTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU LHCHHOCTAMMU, ITPUHATBIMUA
B O6H_[€CTBC IpaBuJiaM1 1 HOPpMaMU IMOBCACHUA U CHOCO6CTByIOT nmponeccaM CaMOIIO3HaHUA, CaMOPa3BUTHUA
U COIMATIM3AIMU 00yYarOIIUXCA.

JIMYHOCTHBIE PE3YNIBTAThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCJIC B YaCTH:

IMaTproTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAYYHOMY HACICIHIO,
HOHMMAaHUsI 3HAUCHUS] XMMHUYECKOW HAayKU B KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIA/ICTh
JIOCTOBEPHOM MH(OpMaIUE O MEePeTIOBbIX JOCTHKEHUAX U OTKPBITUSIX MUPOBOM M OTEUECTBECHHON XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

Fpamancxoro BOCIIUTAHUA

2) MMpEaACTaBJIICHUA O COUMAJIBHBIX HOpMax U MnpaBujiax MCKJINIYHOCTHBIX OTHOIIICHUH B KOJITICKTUBEC,
KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6I_I_ICCTB6HHO HOHGSHOﬁ, y‘IG6HO'I/ICCJ'IeI[OBaTeJ'IBCKOI‘/‘I, TBOp‘lCCKOfI n
APYyrux BUAax ACATCIBHOCTU; TOTOBHOCTH K pa3Hoo6pa3H0171 COBMECTHOM ACATCIIbHOCTHU IIPH BBIITIOJIHCHHUHN
y‘le6HbIX, IMO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUHN XUMHWYCCKUX SKCIICPUMCHTOB, CO3JIaHUHN y‘le6HLIX ITPOCKTOB,
CTPCMIJICHUS K B3AUMOIIOHMMAHUIO X B3AMMOIIOMOIIHX B IIPOLECCC 9TOH y‘le6H0fI JACATCIIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJCHUE U IOCTYIIKH CBOUX TOBapI/IIJ_[eﬁ C IMO3UIUH HPABCTBCHHBIX U IIPABOBBIX HOPM C
y‘léTOM OCO3HAHMS MOCJIEICTBUA IMMOCTYIIKOB;

IleHHOCTH HAYYHOT0 MO3HAHUS

3) MHPOBO33PEHUYECKHX MPEACTABICHHUI O BEIIECTBE M XMMHUYECKON PEaKIiu, COOTBETCTBYIOMIHX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIIMX OCHOBY JUIsl IOHUMAaHUS CYLIIHOCTH HAyYHOUR
KapTUHBI MUPA; TIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MTPUPO/IbI, B3AUMOCBSI3AX
YyeJI0BeKa C MPUPOAHOU CPEAO, O POJIM XMMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HATIPABJICHHBIX Ha IMOJyYeHHE HOBBIX 3HAHUH 10 XMMHUH, HEOOXOAUMBIX IS
00BsicHEHUST HAOTI0aeMbIX MPOIIECCOB U SIBICHUM;

5) no3HaBaTeNbHOM, HH(POPMAITMOHHON U YUTATEIBCKON KYJIbTYPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPO, JOCTYIMHBIMU TEXHUYECKUMHU
cpencTBamMu HH(OOPMAITMOHHBIX TEXHOJIOTHI;

6) uHTEepeca K 0OYUCHHIO U MO3HAHUIO, JTF0003HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMIO, TPOSKTHON U UCCIIEAOBATEIbCKON NEITEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JaIbHEHUIIEM;

D®opMHUPOBAHUA KYJIbTYPbI 310POBbs

7) 0CO3HAHMS IIEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 310pPOBbIO, YCTAHOBKH Ha
3J10pOBBIN 00pa3 )KU3HU, OCO3HAHUS MOCIEACTBUN M HEMPUATHUS BPEAHBIX MPUBbIUEK (YHOTpeOIeHus
QJIKOT0JIs1, HAPKOTHKOB, KypeHHUs ), HEOOXOAMMOCTH COOJIIOICHHSI TPABUI O€3011aCHOCTH MPH 0OpaIlieHHH ¢

XUMHUYECKHMHU BEIIECTBAMH B OBITY U peasIbHON KHU3HH;

TpynoBoro Bocnuranusi
8) uHTEepeca K MPaKTHUECKOMY M3YYCHHUIO IPOPECCUil M Tpyla pa3IMyHOr0 POJia, YBaXKCHUE K TPYAY H



pe3yabTaTaM TPyJOBOH EATETbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHH,
OCO3HAHHOT'O BHIOOPA MHANBUIYAIILHOM TPAEKTOPUH MPOJOKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
HMHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIEITHON
npodeCcCHOHATBHOM eATENTbHOCTH U PA3BUTUSI HEOOXOTUMBIX YMEHUI; TOTOBHOCTh aJallTUPOBATHLCS B
npodeccuoHaIbHOMN Cpeje;

IKO0JOTHYeCKOro0 BOCIIMTAHUSA

9) 3KOJIOTMYECKH 11e7IECO00Pa3HOT0 OTHOIICHHS K MIPUPO/IE KaK KCTOUHUKY KH3HH HA 3eMJie, OCHOBE e&
CYIIIECTBOBAHMS, IOHUMAHWSI [ICHHOCTH 3I0POBOTO M 0€301acHOr0 00pa3a )KM3HHU, OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (DM3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIOICHUS
MpaBuJI OE30MMACHOTO TIOBECHUS TPU PabOTE C BEIIECTBAMU, a TAKIKE B CUTYAIHSIX, YTPOXKAIOIIUX 3T0POBBIO
Y JKU3HH JTIOACH;

10) criocoGHOCTH MPUMEHSTH 3HAHHUS, TIOJy9IaeMbIe TIPU U3YYCHUN XUMUH, JUTS PEIICHUS 3a/1a4, CBA3aHHBIX
C OKpY>Karolle IPUPOIHON CPEOH, TOBBIIEHUS YPOBHS 3KOJIOTMYECKON KyJIbTYpPbl, OCO3HAHUS
I00ATLHOTO XapaKTepa SKOJOTHISCKUX MPOOJIeM U IYTEeH UX PElIeHHS IIOCPEICTBOM METOI0OB XUMUU;

11) 5KOJIOTHYECKOTO MBIIUICHHUS, YMEHHUS PYKOBOJICTBOBATLCS UM B ITO3HABATEIbHON, KOMMYHHKATHBHOMN 1

COLIMAJIbHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeMeTHBIX Pe3yIbTaTOB BBIACTSAIOT 3HAYUMbIE I (POPMHUPOBAHUS MUPOBO33PEHUS
oOlieHay4YHbIe TOHATHUSA (3aKOH, TEOPHUs, TPUHIIUIL, TUIIOTE3a, PaKT, CUCTEMA, IPOIIECC, IKCIEPUMEHT U JIp.),
KOTOPBIE UCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YU€OHBIX MPeIMeTaxX U MO3BOJISIOT HA OCHOBE 3HAHUI U3
3THUX MPeIMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHON HayUYHOU KapTUHE MUPA, U YHUBEPCATIbHBIC
yueOHbIe AeicTBUs (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIICUUBAIOT
(dbopMHUpOBaHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILIECTBICHUIO YUeOHOM
JeSITENIbHOCTH.

MeTtanpeameTHble pe3yinbTaThl OCBOEHUS 00pa30BaTeIbHON MPOrpaMMBbI 10 XUMUU OTPaXKaroT OBJIa/IEHUE

YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CﬁCTBI/ISIMH, B TOM 4HCJIC:

ba3oBbIMH JIOTHYECKUMU 1€/ CTBUSIMH

1) yMeHHEeM HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIICHHUS TIPH OCBOCHUH 3HAHHI: PACKPBIBATH CMBICIT
XUMHUYECKHUX MOHITUHN (BBIICNIATH X XapaKTepHbIE IPU3HAKU, YCTaHABINBATh B3aUMOCBS3b C IPYTUMU
HNOHSTHUSIMH ), UCTIOIb30BaTh MOHATHUS JJIs1 OOBSICHEHUSI OTAEIBHBIX (PaKTOB U SBJIEHUH; BEIOMpPATh OCHOBAHUS
U KPUTEPUH JUTsl KJITacCU(UKALUN XUMUYECKUX BELIECTB U XMMHUECKUX peaKlnii; yCTaHaBIMBAaTh IPUUYUHHO-
CJIEICTBEHHBIE CBSA3H MEXKAY OOBEKTaMU U3YyUEHUS; CTPOUTH JIOTUYECKUE PACCyKACHUS (MHIYyKTUBHBIE,
J€TYKTUBHBIE, 110 AaHAJIOTUN); JIeJaTh BHIBO/IBI U 3aKIIOUECHHUS;

2) yMEHUEM IPUMEHSTH B IPOLIECCE TIO3HAHMS TIOHSTHUS (IPEAMETHBIE U METaIIPEMETHEIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIENH, HCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BhIBATH IIMPOKO NMPUMEHSIEMbIE B
XUMHHU MOJIENIbHBIE TPE/ICTABICHUS — XUMHUECKUI 3HaK (CUMBOJI JIEMEHTa), XUMHUUEcKast popMyna u
ypaBHEHHE XUMUYECKOH peakiMi — MpHU PelIeHud y4eOHO-TI03HaBaTeNbHBIX 3a/1a4; ¢ YYETOM ITHX
MO/JIENIBHBIX MPEJICTaBICHUH BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE PU3HAKU U3y4aeMbIX OObEKTOB
— XMMHYECKHX BEIIECTB U XUMUYECKUX PEaKIIHii; BBISBISATH O0IIME 3aKOHOMEPHOCTH, TPUUHMHHO-
CJIEICTBEHHBIE CBSI3U U IIPOTUBOPEUUS B U3y4aEMBIX IIPOLECCAX U SABJICHUSAX; IPeIaraTb KpUTEPUU IS
BBISIBJICHHSI TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA; CAMOCTOSATENIBHO BEIOMPATh CIIOCO0 perieHus yaueOHoMH
3aauu (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEIICHUS, BRIOMpATh HanboIee MOAXOIAIIHNNA ¢ yIETOM

CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/IeB);

Ba3zoBbpIMHU MccIe10BATEILCKHMH AeHCTBUAMHU



3) yMEHHEM UCIIOJIb30BAThH MOCTABICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA [TO3HAHUS, a TAKXKE B
Ka4ue€CTBE€ OCHOBHI IJIA (I)OpMI/IpOBaHI/ISI THUIIOTE3ELI IO MPOBECPKE NPABUIIBHOCTH BbICKA3bIBACMBIX CY)K,Z[CHI/II\/II;

4) mproOpeTeHHe OMbITA MO TNIAHUPOBAHHIO, OPTaHU3AIMU U TPOBEICHUIO YICHUYECKUX IKCIIEPUMEHTOB!
yMeHHE HaOJII0IaTh 32 XOA0M IPOIIecca, CAMOCTOSATEIILHO IIPOTHO3MPOBATh €ro pe3yibTaT, (POPMYIUPOBATH
O606H.[eHI/ISI " BBIBOJIBI ITO pC3YyJIbTaTaM HpOBCIIéHHOI‘O OIIbITa, UCCIICAOBaHHUA, COCTABJIATH OT4YET O
POJICNIaHHOM padoTe;

Pa6oroii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHAIM3UPOBATH U UHTEPIIPETHPOBATh HHPOPMAIIHIO PA3IHYHBIX BUIOB U GOpPM
IIPEJICTaBICHHUS, II0JIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (Hay4HO-IIOMYJISIpHAs JUTEPATypa XUMHUYECKOTO
COJIep KaHus, CIIPaBOYHbIE TOCOOUsL, pecypchl IHTepHETa); KPUTHUECKH OLICHUBATH IPOTHBOPEUUBYIO U
HEJO0CTOBEPHYIO HHPOPMAIIHIO;

6) yMEeHUEM IPUMEHSTH Pa3JIMYHbIC METOBI U 3AIPOCHI IIPH MTOUCKE U 0TOOpE HH(POPMALIUH 1
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JIJIsl BHIIOJTHEHUSI yIEOHBIX U IO3HABATEIIBHBIX 3a/1a4 OIpe-
JIeNIEHHOr 0 TUIIA; TPUOOPETEHHE OIbITa B 00JIACTH UCIOIb30BaHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIaZICHUE KYIbTYPOI aKTHBHOT'O UCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITENILHO BEIOMPATh ONTUMAIIbHYIO (POpMY IPEeCTaBIeHNUs HHPOPMALUU U WILTIOCTPUPOBATh
pelaemMple 3314 HECIIOKHBIMU CXEMaMH, IarpaMMaMu, IpYruMu popMaMu rpaduKu U UxX
KOMOWHAITASIMHU;

7) yMEHHUEM KCIIOJIb30BATh U aHATM3UPOBATH B MPOLIECCE YUCOHOM M UCCIICI0BATEIBCKOM eI TEIbHOCTH
UH(OPMALIHIO O BIMSHUU POMBIIIIEHHOCTH, CEIBCKOT0 X03SHCTBA U TPAHCIIOPTA HA COCTOSIHUE

OKpYKaroIe TPUPOIHOU CPEJIbL;

YHuBepcaIbHBIMI KOMMYHHUKATHBHBIMH JIeii CTBUSIMH

8) ymeHHeM 3a/1aBaTh BOMPOCHI (B XOJI€ THAIOTa H/HIH JUCKYCCHH) TIO CYIIECTBY 00CYXIaeMOM TEMBI,
dbopMynUpOBaTh CBOM MPEATIOKEHUS OTHOCUTENLHO BBITTOIHEHUS TIPEIOKESHHOHN 3a7auu;

9) nproOpeTeHre OMBITA MPE3CHTAIIMH PE3YIbTATOB BHIMOIHEHUS XUMUIECKOTO SKCIIEPUMEHTA
(;1abopaToOpHOTrOo OMBITA, JTA0OPATOPHOM PAOOTHI MO UCCIEAOBAHUIO CBOICTB BELIECTB, YI€OHOTO MPOEKTA);

10) 3aMHTEepECOBAaHHOCTH B COBMECTHOMN CO CBEPCTHUKAMH MMO3HABATEIILHOMN U HCCIIEI0BATEIbCKOM
NESATENIbHOCTH MPH PEIICHUH BO3ZHUKAIOIIUX MPOOIeM Ha OCHOBE yuéTa OOIINX HHTEPECOB M COTTIACOBAHUS
no3uIuil (00cyxaeHusi, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUHALIMS COBMECTHBIX JIEHCTBUH,
orpezieNieHue KPUTEPUEB 110 OIIEHKE KaueCTBa BHIMOJIHEHHON paboThI U 1Ip.);

YHHUBepCcaIbHBIMH PEryIsiTHBHBIMH AeHCTBUAMH

11) yMeHHEM CaMOCTOSTEIBHO ONPEIEISATh 1IN IesITeIbHOCTH, TNIAHUPOBATh, OCYIIECTBISTS,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTU KOPPEKTUPOBATH CBOIO AESITEILHOCTD, BEIOUpaTh Hanbosee
s dexTuBHBIC CITOCOOHI peleHNs YIeOHBIX U MO3HABATEIBHBIX 33J1a4, CAMOCTOSTEILHO COCTABIIATh WIIN
KOPPEKTUPOBATh MPEIOKEHHBIN aITOPUTM JI€UCTBHM MPU BBIITOJIHEHUH 33aHUI C YIYETOM ITOTYyYEHHUS
HOBBIX 3HaHHUM 00 N3ydyaeMbIX 00BEKTaX — BEUIECTBAX U PEaKLHUsAX; OLEHUBATh COOTBETCTBUE MOTyUYEHHOTO
pe3yJibTaTa 3asiBJICHHOMU 1IEJIH;

12) ymeHueM UCTIONB30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IIPpeJiaracMble B YCJIOBUY 3aaHUM.

IHPEAMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3yIbTaTOB MO OCBOCHHUIO 0053aTELHOTO COIEPKaHUsI, YCTAHOBIIEHHOTO JTAaHHOMN
npUMepHOU paboueil MporpaMMoil, BEIACISAIOT: OCBOCHHbBIE 00YYaIOIIMMKCS Hay4HbIe 3HAHUS, YMEHUS U
CrocoObI IEUCTBUH, cielupUUECKHUe I TPEAMETHON 0051acT «XUMUS», BUABI JEATEILHOCTH 110
MOJTYYCHHUIO HOBOTO 3HAHMS, €T0 HHTEPIPETALUH, TPEOOPA30BAHUIO ¥ TIPUMEHEHHIO B PA3JIMYHBIX YU€OHBIX U
HOBBIX CUTYyaIUsX.



[IpenMeTHBIE pe3yabTaThl OTPakatoT CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS CIEAYIOMUX YMEHHI!

1) packpwieame cmbici OCHOBHBIX XUMHUYECKHX MTOHSATHIA: aTOM, MOJIEKYJIa, XUMUUECKHI DJIEMEHT, TIPOCTOE
BEIIECTBO, CJI0)KHOE BEILIECTBO, CMECH (OJHOPOIHASI U HEOJHOPO/IHAs ), BAIECHTHOCTh, OTHOCUTEIIbHAS
aTOMHas U MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEILLIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasi 10JIs
XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBINA 00bEM, OKCH, KUCIIOTa, OCHOBAHHUE, COJIb,
3IIEKTPOOTPHILIATEIIEHOCTD, CTEIICHb OKUCIICHHSI, XUMUYECKasl PeaKLusl, KIaCCU(PUKAIMS PEaKIUN: peaKIuu
COCIMHEHUS, PEaKIMH PA3I0KEHHsI, PEaKIIMU 3aMELCHHS, PEaKLIMU 0OMEHa, 3K30- M SHAOTEPMHUUECKUE
peakiuu; TermoBoi 3 ekt peakuuu; SApo aToMa, IMEKTPOHHBIN CIIOH aTOMa, aTOMHAsi OpOUTAallb, paJnyc
aToMa, XMMHUYECKas CBS3b, MOJIIPHAs ¥ HETIOJISIpHAs. KOBAJIGHTHAS CBSI3b, MOHHASI CBSI3b, HOH, KATHOH, aHHUOH,
pacTBOp, MaccoBasi 10JIsl BELECTBA (MIPOLIEHTHAsI KOHIICHTPAIHs) B PaCTBOPE;

2) unIoCmpupo8ams B3auMOCBsI3b OCHOBHBIX XUMUYECKUX TOHITUH (CM. 1. 1) ¥ IPUMEHATH 3TU TOHITHS
IIPU OMHMCAHUU BEUIECTB U UX MPEBpallleHU;

3) ucnonv306amv XAMHYECKYIO CAMBOJIMKY ISl COCTABJICHUs (DOPMYIT BEIIECTB U YPABHEHU I XMMUYECKUX
pEaKIIN;

4) onpedensime BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUAX; CTEIICHb OKHCIICHHSI
9JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX; IPUHAIICKHOCTD BEUIECTB K OMpPeIeIEHHOMY KJIaCCy COEAMHEHUN MO
dbopMynaM; BUJ XUMUYECKOU CBA3H (KOBAJCHTHAS U MOHHAS) B HEOPTaHUYECKUX COCIMHEHUSX;

5) packpovieamo cmoica Tlepuoandeckoro 3akona J[. . MenaeneeBa: 1eMOHCTPHPOBATH MOHUMAHHUE
NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHX IEMEHTOB OT UX MosioxkeHus B [leproaunueckoit
CUCTEME; 3aKOHOB COXPaHEHMSI MACChl BELLIECTB, [IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHMUS,
3aKkoHa ABOTapo; OMUCHIBATh U XapaKTepru30BaTh TadIUuHy0 Gopmy [leproamueckoii CuCTEMBI
XUMHUYECKHX JJIEMEHTOB: pa3Iu4aTh MOHITHS «TJaBHas noarpymma (A-rpynmna)» u «mobdounas noarpymma (b-
rpynma)», Majble U 00JbIlINe NEPUOAbl; COOTHOCUTH 0003HAUEHUsI, KOTOPbIE UMEIOTCS B Ta0/IHIIE
«ITepnognueckas cucrema xumuueckux 35emMeHToB /1. 1. MeHeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l SApa, 00IIee YHCIIO FJIEKTPOHOB U
pacnpeneseHre ux rno 3JIeKTPOHHBIM CII0SIM);

6) rraccuguyuposams XMMUYECKUE FTIEMEHTBI; HEOPTaHMUECKHE BEIIECTBA; XMMUYECKHE PEaKIiu (10
YHCIIy U COCTAaBY YYacCTBYIOIIMX B PEAaKIIMU BELIECTB, 10 TETJIOBOMY 3D PEKTy);

7) xapaxmepuzosamo (onucviéams) OOIINE XUMUUECKHE CBONCTBA BEIIECTB Pa3IUYHBIX KJIaCCOB,
MOATBEPIK/Iasl ONMCAHUE MPUMEPAMHU MOJIEKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHii;

8) npoecnozuposams CBONCTBA BEIICCTB B 3aBUCHMOCTH OT UX KAYeCTBEHHOTO COCTABa; BO3MOXXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSAX;

9) ewiuucAmMbs OTHOCUTEIFHYIO MOJICKYJISIPHYIO H MOJISIPHYIO MAacChl BELIIECTB; MACCOBYIO JOJIIO
XMMHUYECKOT0 3JIEMEHTA 10 (opMyIie COSMHEHNUS; MAaCCOBYIO JOJIIO BELIECTBA B PaCTBOPE; MPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMHUECKOU peaKIIn;

10) npumensimey OCHOBHBIE OTICPAIIH MBICITUTEIBHOM JACITEIPHOCTH — aHAJIN3 U CHHTE3, CPABHEHUE,
0000111eHIE, CUCTEMATH3AINIO, KJIacCU(DHUKAITNIO, BRISIBICHUE PUIMHHO-CIICCTBEHHBIX CBSI3eH — IS
M3Yy4YEHUs1 CBOMCTB BEILIECTB U XUMUUYECKHUX PEAKIINii; €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS —
HaOII0/IeHUE, U3MEPEHNE, MOACTUPOBAHNE, IKCIIEPUMEHT (PEasIbHBIN 1 MBICIICHHBIH );

11) cneoosams nipaBuUiIaM MOJIb30BAaHUS XUMHUYECKOW TIOCY/ION U JTAOOPAaTOPHBIM 000PYIOBAaHHEM, a TAKKE
IpaBuiaM OOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIIHUSIMH IO BBIITOJIHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OTBITOB IO MOJYUYECHUIO M COOMPaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPO/Ia U KUCIOPOa),
MPUTOTOBJICHUIO PACTBOPOB C OMpeIeIEHHON MacCOBOH /10JIel pacTBOPEHHOIO BEIECTBA; MJIAHUPOBAThH U
MPOBOJAUTH XMMHUECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOUEH U KUCIIOT C ITOMOIIBIO
WHIUKATOPOB (JTaKMycC, heHoN(pTaTCHH, METHIIOPAHXK U JP.).



Heans TP: pa3Burus y 00y4aromuxcsi eCTeCTBEHHO-HAYYHOH, MATEMAaTHYEeCKOH, MH(POPMAIIUOHHOI
TPaMOTHOCTH, GOpPMHPOBAHUS KPUTHYECKOT0 U KPEaTHBHOI0 MbILIVIEHHUS, COBEPILICHCTBOBAHUS
HABBIKOB €CTeCTBEHHO-HAY4YHOIl HANIPABJIEHHOCTH, a TAKKe JJIf NPAKTUYECKO 0TPA0dOTKN YUeOHOr 0
MaTepuaJia no yueOHbIM npeameram «@usnkay, «Xumus», «buosorus .

becnaaos I1.U., lopodeeB M.B. Memoouueckoe nocooue Peannzauusi 00pazoBaTeibHbIX IPOrpamMm
€CTeCTBEHHOHAYYHOI ¥ TEXHOJIOTMYeCKOH HANPaBJIEHHOCTEH 10 XMMHH € UCII0JIb30BaHHEM
o0opynoBanus nuenrpa «Touka pocra» Mocksa, 2021



TEMATHYECKOE IINIAHUPOBAHUE

4eJI0BeKa;
CpaBHUBATB PEAKIHU TOPEHUS U MEUICHHOTO OKHCIICHUS;

CobupaTh MpUOOPSI s IOJTYUESHUS KHCI0pOo/1a (BBITECCHEHUEM BOIbI M BO31YXa);
Pacnio3HaBaTh ONBITHBIM IIyTEM KUCIOPOL;

Hcronb30BaTh XUMHYECKYIO CHMBOJIMKY IS COCTaBJICHHS (POPMYIT BEILIECTB,
MOJIEKYJISIPHBIX YPaBHEHUI XMMHYECKHUX PEAKIMI C yUacTHEM KUCIIOPOJIa;
OOBACHATH CYLIHOCTb 3KOJIOIMYECKUX MPOOJIEM, CBA3aHHBIX C 3arPsI3HEHUEM BO3/yXa;
CrnenoBaTh npaBuiaM 0€30MacHOi paboThl B 1TaGOpaTOPUH PH UCIIOIB30BAHUH
XMMHYECKO# Iocy bl 1 000pyJOBaHMs, a TAKKe MpaBUiIaM OOPAILECHHUs C TOPIOYUMHU
BEIIECTBAMHU B OBITY;

Ne HaumeHoBaHMe pa3Je/10B U TeM IPOrPaMMbl KosuyecTBo yacoB Hara Buabl 1eATeIbHOCTH Bujbl, DJ1eKTpPOHHBbIE
n/n HM3yYeHHs dhopmebi (uudpossie)
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE KOHTPOJIsI oGpasoBaTebHbIe
pa6oTsI pa6oTsI pecypesi
Paznen 1. llepBonavasbHble XUMUYECKHE TOHSITHSI
1.1. | Xumusi — BakHas 06J1aCTh eCTeCTBO3HAHMsA M | 5 0 2 02.09.2022 | PackpbIBaTh CMBICII H3y4aeMbIX HOHSTHIA; YcerHpii https://resh.edu.ru/
NPAKTHYECKOIi 1esITeIbHOCTH YeJI0BeKa 16.09.2022 | PackpbIBaTh pOJIb XUMUH B IPUPOJIE U )KU3HU UEIIOBEKA, €€ CBSI3b C APYTHMHU HayKaMu; oI1poc; https://infourok.ru/
Ipakrtnueckas | https://foxford.ru/
pabora;
1.2. | BemecrBa 15 1 0 IIpuMEHATh €CTECTBEHHO-HAYYHBIE METOIbI TO3HAHHS (B TOM 4HCie HaOIOACHHUE, VerHbiid https://resh.edu.ru/
M XHMHYeCKHEe PeaKIHH MOJICIMPOBAHNUE, SKCIIEPUMEHT) 1 OCHOBHBIC ONIEPAI[U MBICIIUTEIIBHOM AESTEIBHOCTH orpoc; https://infourok.ru/
(cpaBHeHHE, KJIaCCUPUKALKS) TSI U3YYESHUsI BEIIECTB M XUMHUUECKUX PEAKIIHii; TTucemennsiii | https://foxford.ru/
PackpbIBaTh CMBICI H3y4aeMbIX IIOHSATHI U 3aKOHOB U MPUMEHSTb 3TH HOHSTHS IIPU KOHTPOJIb;
ONMCAaHUU CBOMCTB BEIIECTB U UX IIPEBPAILIEHUIH; KonTponbnas
Paznmuyare QpU3MYECKre ¥ XUMHIECKHE ABICHHS, O0BICHSATH UX CYIIHOCTD C TOUKH pabora;
3pEHHsT ATOMHO-MOJIEKYJIIPHOTO YUEHHUS,
OmnpeessiTh MPU3HAKA XUMUYECKUX PEaKIHii, YCIIOBUS UX IPOTEKAHMS;
OOGBACHATH CYIIHOCTD (PUIMIECKUX M XUMUUECKUX ABJICHHUI C TOYKH 3PEHUS aTOMHO-
MOJICKYJISIPHOTO Y4CHUSI;
KnaccuuuupoBaTh XMMUUECKUE PEAKIMH (IO YKCITY U COCTABY PEarupyoUX 1
00pa3yOLIMXCs BELIECTB);
CocTtaBisth GOpMyIIbl OUHAPHBIX BEILECTB [10 BAJICHTHOCTH U OIPEIENISATh BAJICHTHOCTD
110 popMyJIaM BELIECTB;
PaccraBisith KO3 PUIMEHTBI B yPaBHEHUSIX XUMHIECKHUX PEAKIINIA;
Wroro o pazaeny 20
Pa3zzen 2. BaxHeiilme npeacTaBUTe M HEOPraHUYECKUX BelECTB
2.1. | Bo3nyx. Kuciiopoa. Ilonsitie 06 okcuaax 5 0 1 PackpbIBaTh CMBICI H3y4aeMBbIX HOHATHI 1 IPUMEHSTh 3TH IOHATHS TP OITHCAHUH Yerubiid https://resh.edu.ru/
CBOICTB BELIECTB U UX MPEBPAICHHN; ornpoc; https://infourok.ru/
XapaxTepu3oBaTh (OIHCHIBATH) COCTAB BO3/1yXa, HU3HUECKHE H XUMHUYECKHE CBOMNCTBA TIpakruueckas | https://foxford.ru/
KHCJIOPO/Ia, CIIOCO0BI €ro MOTyYeHHs, IPUMEHEHHE 1 3HAUYCHUE B IPUPOJE U JKU3HH pabora;




2.2. | Boxopon. PackpbIBaTh CMBICII H3y4aeMBbIX OHSATHIA U IPHMEHSTh 9TH [TOHSATHS [IPU ONTUCAHUH TIpakriueckas | https://resh.edu.ru/
IloHsITHE 0 KHCJIOTAX H COJISIX CBOMCTB BELIECTB U UX NPEBPALICHUN; pabora; https://infourok.ru/

XapakTepu3oBath (OIUCHIBATH) HH3MIECKUE U XHMHYECKHE CBOMCTBA BOJOPO/IA, https://foxford.ru/
CIOCOOBI €T0 MOTyYCHHS, IPUMEHEHHUE;
CobupaTth MpUOOP IS MOITyUIEHHUS BOIOPOJIA;
Hcnons30BaTh XUMUYECKYIO CHMBOJIUKY JUIsl COCTaBICHHs (pOPMYJI BEIECTB,
MOJICKYJISIPHBIX YPABHEHHI XMMHUYECKHX PEaKIii C y4acTHEM BOJOPOa;
Crie1oBaTh MpaBuiIaM 0e30MacHoi paboThl B 1aGOPATOPHH P UCIIOIB30BAHUHI
XUMHYECKOM MOCY/Ibl K 000PYI0OBaHUSL, @ TAK)KE PABHUIaM OOPAILCHHUS C TOPIOYUMHE
BEIL[ECTBAMU B OBITY;
[T1aHMPOBATh U OCYLIECTBIISTH HA IIPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI, TPOBOUTH
HaOJIFOICHYS, ZIENIATh BBIBOJIBI IO PE3YJIbTATAM SKCIIEPUMEHTA;
‘YuacTBOBaTh B COBMECTHOU paboTe B TpyIIIE;

2.3. | KoiinuecTBeHHbIE OTHOIEHUSI B XUMHH PackpbIBaTh CMBICI H3y4aeMBbIX TOHSATHH U IPUMEHSTD 9TH [TOHATHS, @ TAKXKE U3ydCHHBIC | YCTHBII https://resh.edu.ru/
3aKOHBI M TEOPUH ISl PELICHUS PacUETHBIX 3a/a4; orpoc; https://infourok.ru/
BBIYHCIIATS MOISIPHYO MAcCy BELIECTB; KOJIUYIECTBO BEIeCTBa, 00BEM ra3a, Maccy TTucemennsiii | https://foxford.ru/
BEILECTBA; KOHTPOJIb;
ITpoBOANTD Pacu&Thl M0 yPABHEHUSAM XUMHYECKUX PEaKIHMii: KOIMYECTBa, 00bEMa,
MacChl BEIIECTBA [10 U3BECTHOMY KOJIMUECTBY, 00BbEMY, MacCe PearcHTOB MU IPOJYKTOB
peakuuu;

2.4. | Boaa. PacrBopbl. IloHsiTHe 00 OCHOBaHMSIX PackpbIBaTh CMBICII H3Y4aeMbIX IIOHATHIL U IPUMEHS T ST ITOHSTHUS TPU ONIMCAHHU YcrHsbit https://resh.edu.ru/
CBOMCTB BEILIECTB U UX MPEBPALICHUH; orpoc; https://infourok.ru/
Xapaktepr30BaTh (HPU3NUECKHE U XUMHYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK Tucemennsiit | https://foxford.ru/
pacTBOpHTENS B IPHUPOAHBIX MIPOLECCAX; KOHTPOJIb;
CoOCTaBIATh YPABHEHHSI XAMHUUECKUX PEAKIMHI C YUaCTHEM BOJIBI; KonTponbHas
OOGBACHATH CYLIHOCTb SKOJIOTHYECKHX NPOOIIEM, CBA3aHHBIX C 3arPSI3HEHUEM pabora;
NIPHPOHBIX BOJ, CIIOCOOBI OYUMCTKU BOJIBI OT IIPUMECEH, MEPHBI IO OXPaHEe BOJ| OT TlpakTuueckas
3arpsI3HEHMUS; pabota;

ITnaHMpOBAaTh U OCYLIECTBIISTH HA IIPAKTUKE XMMUYECKHE SKCIIEPUMEHTBI, TPOBOJUTH
HaOIOICHHs, 1e1aTh BHIBOBI 110 Pe3y/IbTaTaM IKCICPHMEHTA;

CrietoBath npaBuiIaM 6e30MacHoN paboThI B TaOOPaTOPUH MTPU HCHOJIb30BAHHH
XUMUYECKOH MOCYbI H 000PYIOBAHHS;

ITpoBOAUTH BEIYMCIICHHS C IPUMEHEHHEM MOHSTHS «MacCoBast JJ0JIs BELIECTBA B
pacTBope»;

Hcrionb30Bath MPH BBITIOJIHEHUH Y4EOHBIX 3a1aHMil M B POLIECCE UCCIIEI0BATEIILCKOM
JEATEIbHOCTH HAyYHO-MOMY/BIPHYIO TUTEPATYPY XUMHIECKOIO CONCPIKAHUS,
CIpaBOYHBIC MaTepHUabl, pecypcsl IHTEpHETa;




2.5. | OcHOBHBIE KJIACCHI HEOPraHMYECKHX 11 1 1 KnaccuduimpoBaTh H3ydaeMble BEIIECTBA I10 COCTABY U CBOMCTBAM; VYcrHblit https://resh.edu.ru/
coeTuHeHMiT CocTaBnsaTh (POPMYIIBI OKCHIOB, KUCIOT, OCHOBAHMIA, CONEil 1 Ha3bIBaTh UX 110 orpoc; https://infourok.ru/
MEXYHapOJHOW HOMECHKIIATYPE; TTucemennsiit | https://foxford.ru/
IIporHo3upoBaTh CBOWCTBA BEIIECTB HA OCHOBE OOIMX XMMHYECKHX CBOMNCTB U3YYCHHBIX | KOHTpPOJb;
KJIACCOB/TPYIIII BEIECTB, K KOTOPBIM OHH OTHOCSITCS; KonTponbHas
CoCTaBIIsITh MOJICKYJISIPHBIC YPaBHEHHS PEAKINi, HIUTIOCTPUPYIOIINX XUMUYECKUE pabora;
CBOHCTBA U CIIOCOOBI MOJIYYCHHST BEIIECTB H3y<ICHHBIX KIIACCOB/TPYIIIL, a TAKXKE TpakTuueckas
HOTBEPXKJAIOMINX TCHETHIECKYIO B3aHMOCBSI3b MEXKTy HIMIL ; pabora;
[Tpon3BOANUTE BEIMUCIICHHS [10 YPABHECHUSIM XUMUYCCKUX PEaKIIHiL;
[I1aHUPOBATH U OCYILECTBILITH Ha IPAKTHKE XMMUUCCKHE SKCIICPUMEHTEL, IPOBOAUTH
HAOIOICHS, IeIaTh BRIBO/BI 110 Pe3yiIbTaTaM SKCIEPHMEHTa;
CrienoBath mpaBmIaM 0€30I1acHOI paboOTHI B JIA00PATOPUH IIPH UCIIOIb30BaHIN
XUMHYECKO# IOCy/Ibl U 000pYI0BaHHUs;
Hcromns30BaTh IPH BHIIONHECHAN YICOHBIX 3aJaHUH U B IPOLIECCE HCCIEA0BATEIBCKOI
JEATEIbHOCTH HAyIHO-IOMYIBIPHYIO TUTEPATYPY XUMUUECCKOTO CONCPIKAHNS,
CIpaBOYHBIC MaTepualbl, pecypcsl HTEpHETA;
Hroro no pasneny 30
Paznen 3. Ilepuoanyeckuii 3axoH u Ilepuoanyeckasi cucreMa XuMH4ecKux diemenTos /1. . MenneiieeBa.
Ctpoenune aToMoB. XuMHYeCKast CBsI3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE PEAKIIH
3.1. | Hepuonuyeckmuii 3axoH u [lepuoauyeckas 7 0 0 PackpbIBaTh CMBICI IEPHOJNYECKOTO 3aKOHA; YcrHbii https://resh.edu.ru/
cHCTEMA XUMHYEeCKUX 2JIeMEHTOB IToHnMaTh CyIIECTBOBAaHHUE NEPUOUIECKOM 3aBUCUMOCTH CBOMCTB XUMHYECKUX orpoc; https://infourok.ru/
1. A. Menneaeea. CTpoenune atoma 3JIEMEHTOB (M3MEHEHHE PAJNYCOB aATOMOB M 3JIEKTPOOTPHUIIATEIBHOCTH) M HX Iucemennsiit | https://foxford.ru/
COCNHCHUH OT MOJIOKEHHS B IEPHOANIECKON CHCTEME M CTPOCHHS aTOMa; KOHTPOJIB;
YcraHaBIMBaTh CBSA3b MEXK/LY ITOJIOKCHHEM JIIEMEHTA B IEPHOJUIECKOM CHCTEME U
CTPOCHHEM €ro aToMa (COCTaB U 3apsi[ sipa, 00LIee YKCIIO IESKTPOHOB U pacipe/ie/ieHHe
HX II0 3JICKTPOHHBIM CIIOSIM);
[IporHO3UpOBATH XapaKTep H3MEHEHNUSI CBOMCTB 2JICMEHTOB M HX COCAHHEHHUIT 110
rpynnam u nepuojam Ilepuoauueckoil cUCTEMBI;
XapakTepr30BaTh XHMHICCKHE DIEMEHTSI IIEPBBIX TPEX EPHOOB, KaIHs, KaJIbLHs I10
ux nonoxeHuro B Ilepuonuueckoii cucteme . M. Menaeneena;
3.2. | Xumuueckas cBsizb. OKHCINTEILHO- 8 1 0 PackpbIBaTh CMBICI H3Y9aeMbIX ITOHSTHIA; Yerubiid https://resh.edu.ru/
BOCCTAHOBUTE/IbHbIE PEAKIIHH OrnpezensaTh BUJ XMMUYECKOU CBA3U B COSIMHEHUY; orpoc; https://infourok.ru/
OrnpenessiTh CTENIeHb OKUCISHNSI XMMIYIECKOT0 JIeMeHTa o popmyute ero coenunenns; | Iucemennsiit | https://foxford.ru/
OrnpenessiTh 2JIEMEHT (BELEeCTBO) — OKUCIIHUTENb U JJIEMEHT (BELeCTBO) — KOHTPOJIB;
BOCCTaHOBHUTEIIb; KourponbHast
OOGBSICHATE CYIHOCTD [IPOLIECCOB OKHCIICHHS H BOCCTAHOBJICHHS; pabora;

CocTaBIIsATh 3JIEKTPOHHBII OaJIaHC ¢ y4ETOM YHCIIa OTAAHHBIX U IPUHATHIX DJIEKTPOHOB;
CocTaBIIsITh YPABHEHHE OKHCIIUTENIBHO-BOCCTAHOBUTEIBHOM PEAKIIIH;

HWroro no pazaeny: 15

PesepBHoe Bpemst 3

OBIIEE KOJIMYECTBO YACOBIIO ITIPOTPAMME | 68 4 6




INOYPOYHOE IINTAHUPOBAHUE

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Jara

BCEro

KOHTPOJIbHbIE
padoThI

NpaKTHYecKne
padoThI

U3y4YCHUSA

Buapl,

(opmbl
KOHTPOJIS

[Ipenmer xumuu. Ponbs xumun

B JXM3HH 4YCJIOBCKA

0

0

02.09.2022

YcTHBIN
OTpoc;
ObGopynoBanue
TP*:
Viamuuk
memnepamypuot
nnamunoevlil,
mepmomemp,
bexkmpuuecka
1 naumka

XUMUs B CUCTEME HaYK.

MCTOIIBI II03HaHUA B XUMHNU

05.09.2022

YCTHBIN
oI1poc;
ObGopynoBanue
TP*:
Hamuu
K
memnep
amypul
(mepmo
napnuli
),
cnupmo
6Ka

3HaKOMCTBO C [TPaBUIAMH
0€30MacCHOCTH U pUEMaMu
paboThl B XUMHYECKON
1abopaToOpUH.
IIpakTHyeckas padora Ne 1.
[IpaBuna paboTsIB
1a0opaTopuu U MPUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
obopyoBaHUEM

09.09.2022

IIpakTrueckas
pabora;

O6opynoBan
ue TP*:

JlaTuuk
TeMIepa-
TypbI
(Tepmonap-
HBIH),

CIIMPTOBKA.

Tena u BemectBa. duznyeckue
CBOMCTBA BEIIECTB.
ArperaTHoe COCTOSIHHE
BCIICCTB

12.09.2022

YcTHBIN
oT1poc;
Uudoyp
OK
(mpesen

Tarms)




Obopyn

OBaHMe
TP*:
JlaTuuk
JJIEKTP
0-
NPOBOJ
HOCTH,
undpo
BOH
MMKPOC
KOI
5. | UucThle BelecTBa U CMECH. 16.09.2022 | YcrHbIi
CniocoOsI pa3aeneHust cMecei OTIpoC;
6. | I[IpaxTuueckas pabota: No 2. 19.09.2022 | ITpakTuyeckas
Paznenenue cmeceit (Ha pabora;
IIpUMEPE OYUCTKH ITOBAPEHHOMN
COJIH)
7. | ATombl 1 Monekysl. [IpocTeie 23.09.2022 | YcrHbrit
U CIIO>KHBIE BEILIECTBA OTIpoC;
Obopyn
OBaHHUe
TP*:
IIpudo
p Aas
ONBITOB
c
IJIEKTP
HYECKH
M
TOKOM
8. | Xummueckue aeMeHTHI. 3HAKH 26.09.2022 | YcTHbIH
(CHMMBOJIBI) XUMHUYECKUX OIpoC;
JJIEMEHTOB
9. | ATOMHO-MOJIEKYIISIPHOE 30.09.2022 | YcrHblit
yueHHe. 3aKOH IOCTOSHCTBA OTIpOC;
COCTaBa BEIIECTB
10. | Xumuueckas popmyia. 03.10.2022 | YcTHBIH
BanentHoCTh aTOMOB OIIpOC;

XUMHUYCCKUX JJICMECHTOB




11. | CocraBnenue XUMHYECKUX 07.10.2022 | YcTHbII
(GhopMyJ IO BaJICHTHOCTH. OTIPOC;
HaxoxneHnue BaJIEHTHOCTH
XUMHUYECKHUX JIEMEHTOB I10
dbopmyie

12. | OtHocuTeNnbHAs aTOMHAS 10.10.2022 | YcrHBIH
Macca. OTHOCHTEILHAS OT1poc;
MOJICKYJISIpHAsI Macca

13. | Pemenue 3amay Ha 14.10.2022 | YcrHBIH
BBIUVCJIEHHE OTHOCHUTEILHON orpoc;
MOJICKYJISIPHOM MacChl BEIICCTB

14. | MaccoBas 1o XUMAYECKOTO 17.10.2022 | YcTHBIH
JJIEMEHTA B COSIUHEHNHT OT1poc;

15. | Pemenue 3amau Ha 21.10.2022 | YcTHBII
BBIUKCIICHUE MAaCCOBOM JIOJIA oIpoc;
XUMHUYECKOI0 JIEMEHTA I10
bopmyIie coeTMHEeHUs

16. | dusnueckue U XUMHUYECKUE 24.10.2022 | YcTHbIiA
SIBIICHUST. X UMUYECKas PEaKIIHS OTIpoc;

O6opyn
oBaHUE
TP*:
JaTunk
TeMIep
aTypbl
IUIATHH
OBbIH

17. | Ilpu3Haku U ycioBus 28.10.2022 | YcrHblit
MPOTEKAHUS XUMHUECKHUX OTIpOoC;
peakuuii

18. | 3akoH COXpaHCHHS MACCHI 07.11.2022 | YcTHbIH
BemecTB. M.B. JlomoHocoB — OIpoc;
YUEHBIH-IHITUKIIOTICTUCT OGopyn

OBaHUE
TP*:
Becnl
IJIEeKTP
OHHBIE
19. | XuMuueckue ypaBHEHUS 11.11.2022 | YcrHbiid

OTIpOC;




20. | Tumbl XUMHUYECKHUX PEaKIIHid 14.11.2022 | YcrHBIH
(coemuHEeHHS, PA3TIOKEHHS, OTIpOC;
3aMeIleHusI, 0OMEHa)

21. | Ypok 0600mieHus u 18.11.2022 | YcTHBIH
CHUCTEMaTU3allH 3HAHUW OIIpOC;

22. | YpOK KOHTPOJISl 3HAaHUI 21.11.2022 | KontponbHas

pabora;

23. | Bo3ngyx — cMech rasos. 25.11.2022 | [TpakTuueckas
Cocras Bo3ayxa pabora;

O6opynoBan
ue TP*:
I[Mpu6op nas
onpeeaeHus
cocTaBa

BO3/yXa




24. | TerunoBoii a3 ekt 28.11.2022 | YcrHbIit
XUMHYECKON peaKiluu, OIpoc;
MOHSATHE O TEPMOXHMHUYECKOM
YpaBHEHHH, 3K30- U
IH/IOTEPMHUCCKUX PEAKIIUIX

25. | CrtocoObI moTydeHust 02.12.2022 | YcTHbIi
KHCJIOpOo/ia B JIAOOPAaTOPUH U OTIpOC;
IPOMBIIIJICHHOCTH.

[IpumeHeHnue kucnopoaa

26. | Ilpaktuueckas pabora Ne 3. 05.12.2022 | ITpakTudeckas
[Tomydyenue u coOupanue pabora;
KHCJIOPO/Ia, N3yYCHUE €T
CBOWCTB

27. | KpyroBopot kucinopoja B 09.12.2022 | YcTHbI#
npupoze. TormBo (yrois u OTIpOC;
MeTaH). 3arpsi3HEHUE BO3/1yXa,

CIOCOOBI €ro
NpeOTBPALICHUS. Y CUIICHUE
MapHUKOBOTO P deKTa,
pa3pylieHre 030HOBOTO CIIOST

28. | Bogopon — XxuMu4ecKuit 12.12.2022 | YcrHbII
3JIEMEHT U MPOCTOE BEIIECTBO. OT1poC;
Haxoxnenue B npupone,
¢du3nueckrue 1 XUMHUYECKHE
CBOIiCcTBa (Ha MpUMepe
B3aUMO/JICHCTBUS C
HEMeTaIlJIaMH U OKCUIAMH
METaJIOB), IPUMEHEHUE,

CHocoObI NOTYYEeHHUS

29. | Ilpaktuueckas pabota Ne 4. 16.12.2022 | ITpakTuueckas
[Toryuenue u cobupanue pabora;
BOJIOPOJIA, U3YYECHHUE €TO
CBOMCTB

30. | [ToHsiTHE O KUCIIOTaX U COJIAX 19.12.2022 | YcrHBII

OTIpOC;

31. | KomnuectBo BemecTBa. MoJib. 23.12.2022 | YcTHbIin
Momnspras macca OIIpoC;

32. | 3akon ABoraapo. MoJspHbIi 26.12.2022 | YcTHbBIN

00BEM ra3os

OTIpOC;




33. | Pemenue 3amgau Ha 09.01.2023 | YcTHEIid
B3aMMOCBS3b KOJIMYECTBA OTIPOC;
BEIISCTBA, 00BEMa U MacChl
ra3os. Pacuérrl o
XUMUYECKUM YPaBHEHUSIM

34. | PacuéThl M0 XUMHYECKUM 13.01.2023 | YcTHBIH
ypaBHeHusM. [IpuMeHnenue 0IIpOC;
3aKoHa ABOrajipo

35. | dusnuecKue CBOMCTBA BOJbI. 16.01.2023 | YcTubli
AHamn3 U CHHTE3 — METObI OTIpOC;
M3Y4YEHUS COCTaBa BOJIBI.

XnMHJecKre CBOMCTBA BOJIBI
(peakiuu ¢ MeTaJJIaMu,
OKCHJIaMHU METAJIJIOB U
HEMETAJLJIOB)

36. |Ilonsatue 00 OCHOBAHHUAX U 20.01.2023 | YcrHbIM
WHAKATOpaX OT1poc;

37. | Bona kak pacTBOPHTEIIb. 23.01.2023 | YcTHbIH
PactBopsI. PacTBOpHMOCTB OTIpOC;
BeIlecTB B BoAe. HacrwileHanie O6opyn
Y HEHACBIIIICHHBIC PACTBOPHI OBAHHE

TP*:
JlaTunk
TemIep
a- TypsblI
IJIATHH
OBBIIii.
JaTunk
onTHYe
CKOM
IJIOTHO
CTH

38. | KoHeHTpanus pacTBOPOB. 27.01.2023 | YcTHbIH
MaccoBas 10151 BEILIECTBA B OTIpOoC;
pactBope. Brruncnenus ¢ OGopyn
HCIIOJIb30BAHHEM TTOHSTHS PR—
«MaccoBas J0JIs BEIISCTBA B TP*:
pacTBope»

Hudpo
BOIl
MHKPOC
KOIl
JlaTuuk

TemIiep




a- Typsl

JIATHH
OBBIil
39. | IIpakTuueckas padora Ne 5. 30.01.2023 | [TpakTruueckas
[IpuroroBneHne pacTBOPOB ¢ pabora;
OIpeeIEHHON KOHLIEHTpaluen
40. | Ponb pacTBOpOB B IPUPO/IE U B 03.02.2023 | YcTHbIH
KHU3HH yenoBeka. KpyroBopot OTIpOC;

BOJIbI B IPUpPO/JIE. 3arpsisHEHUE
npUpoaHbIX BoA. OxpaHa u
OUYMCTKA MIPUPOJIHBIX BOJ




41. | IlepBble MONBITKH 06.02.2023 | YcrTHbIit
KJIacCU(PUKAIUA XUMUYECKUX OTIPOC;
ajieMeHTOB. IloHsaTHE O
TPYIIax CXOTHBIX AJIEMEHTOB
(menmovHbIE U
IEJI0YHO3EMEIIbHBIC METALIBI,
raJioreHbl, UHEPTHBIC Ta3bl).

DJIEMEHTHI, KOTOPBIE 00Pa3yIOT
aMmdoTepHbIe OKCHJIBI
TUAPOKCHIBI
42. | UoHHas XuMH4YeCKas CBSI3b 10.02.2023 | YcTHbIH
OT1poc;

43. | Knaccuduxamus 13.02.2023 | YcrHbIiI
HEOPraHWYECKUX COCTMHCHUM OTIpOC;

44, | OkcHabl: COCTaB, 17.02.2023 | YcTHBIH
Kiaccudukanus (OCHOBHBIE, OT1poc;
KHCIIOTHBIE, aM(OTEpHBIE,

HEC0JIE00pa3yoIIne),
HOMCHKJIATypa
(MexayHapoHas U
TpuBHanbHa). [lonydyenue n
XMMHYSCKHE CBOMCTBA
KHCJIOTHBIX K OCHOBHBIX
OKCHJIOB

45, | OcHOBaHHUs: COCTaB, 20.02.2023 | YcrHbIit
KJaccupukanus, OIIpoC;
HOMEHKJIaTypa OGopyn
(MexXayHapoaHAs U OBAHHE
TpUBHUAJIbHAS), PUINYECKUE U TP*:
XHMHYECKHE CBOMCTBA,

CIOCOOBI TOTyYEHUS Aam:u
K pH,
oozamo
p
00véma
HCUOKO
cmu,
orpem
Ka,
oamuuk
memnep
a-
mypul
naamu

HOGbLI,




oamuuk

oaeénen
us,
Mmaznu
muasn
Mmewman
Ka
46. | AMdoTtepHbIe OKCUABI U 24.02.2023 | YcTHbI#
TUIPOKCHUJIBI, KX CBOWCTBA U OTIpOoC;
MOJTy4YeHUE OGopyn
oBaHHUe
TP*:
Hamuu
k pH
47. | KucioTsl: cocTas, 27.02.2023 | YcrHbIi
Kiaccudukanus, OTIpOC;
HOMEHKJIaTypa, PU3NYECKue
CBOMCTBa
48. | Kucimorsl: XUMHUUYECKHUE 03.03.2023 | YcTHbIit
CBOIICTBA, CIIOCOOBI OT1poc;
noJrydeHust. Psi akTHBHOCTH OGopyn
METAJIOB OBAHHE
TP*:
Hudpo
BOIi
MHKPOC

KoIl




49. | Conu (cpennue): 06.03.2023 | YcTHbIi
HOMEHKJIaTypa, CIIOCOObI OTIpOC;
TIOJTyYCHUSI, B3aUMOJCHCTBHUE
COJIel ¢ MeTaJIaMH,

KHCJIOTaMH, IEJI0YaMH U
COJISIMH

50. | Beraucnenus mo ypaBHEHUSIM 10.03.2023 | YcTHbI#
XUMUYECKON PEaKLUU 0IIpOC;

51. | 'enernueckast CBSI3b MEXKILY 13.03.2023 | YcrHbIit
KJlaccaMi HEOPraHWYECKHX OTIpOC;
COCIIMHECHU I OGopyn

OBaHHeE
TP*:
JlaTunk
pH

52. | IlpakTuueckas padora Ne 6. 17.03.2023 | ITpakTryeckas
Pemenue sxcriepuMeHTATLHBIX pabora;
3az1a4 1o teme «OCHOBHbIE
KJIACChl HEOPTAHUYECKUX
COCIMHEHUIN»

53. | Ypok 0600rieHus u 20.03.2023 | YcTHbIH
CUCTeMaTH3aIK 3HAHUN OT1poC;

54. | YpoK KOHTpPOJIS 3HAaHUH 03.04.2023 | KontponbHas

pabora;

55. | Ypok 06001ienus u 07.04.2023 | YcTHbIH
CUCTeMaTH3aIK 3HAHUN OT1poC;

56. | Ctpoenue atomoB. CocTaB 10.04.2023 | YcrHbIi
aTOMHBIX sifiep. M30ToIBbL. OIIpOC;
OnekTpoHbl. DU3N4ecKuit
CMBICT MIOPSIIKOBOT'O HOMEpa
JJIEMEHTA

57. | llepuonuueckuii 3aKOH U 14.04.2023 | YcerHBIH
[Tepuoauueckast cuctema OTIpOC;

XMMHYECKHUX dIeMeHTOB J[. 1.
Menneneesa. [lepuonpl,
TPYIIIIbI, TOATPYIIIBI.
DuU3NYECKUI CMBICT HOMEPOB
NepUO/Ia U TPYIIIbI




58.

CtpoeHue 2IIeKTPOHHBIX
0005109eK aTOMOB TIepBBIX 20
XUMHYECKHUX 3JIEMEHTOB
HNEPUOANYECKON CHCTEMBI

. . MenpneneeBa

17.04.2023

YcTHBIN

OTIpOC;

*HUcnoab3oBanue odopynoBanusi Touku Pocra mo mepe nocrynjieHus.




59. | XapakTepucTuka XUMHYECKOTO 21.04.2023 | YcTHbIN
3JIEMEHTA TI0 €ro MOJIOKEHHUIO B OT1poC;
MEPUOUYECKON CUCTEME
. . MenneneeBa

60. | 3HaueHne NePUOIUIECKOTO 24.04.2023 | YcrHbIA
3aKOHa U IIEPUOJNYECKON OIIpOC;
CUCTEMbBI XUMHUYECKUX
DJIEMEHTOB JIJISl Pa3BUTHS
HAYKH U MIPAKTUKU.

. . MenneneeB — y4€Hblii,
Mearor ¥ rpakJaHuH

61. | Ypok KOHTPOIIS 3HAHMIA 28.04.2023 | KonTposbHas

pabora;

62. | DneKTPOOTPULIATETHHOCTh 05.05.2023 | YcrHbIi
ATOMOB XMMHYECKUX OTIpoc;
AJEMEHTOB. XUMHYECKas
CBSI3b: KOBAJICHTHAS TIOJISIPHAS
Y KOBAJICHTHAs HEMOJISIpHAs

63. | CrereHb OKUCIICHUS 12.05.2023 | YcrHbIiI

OTIpOoC;

64. | OkuCcIUTENbHO- 15.05.2023 | YcTHbI#
BOCCTAaHOBHUTEIIbHBIE PEAKIIHU OTIpoc;
(OBP). ITpoueccol okucaeHus
¥ BOCCTAHOBJICHHSI.

Oxkucnurenu u
BOCCTAHOBHTEITH

65. | CocraBieHue ypaBHEHUH 19.05.2023 | YcrHbIi
OKHUCJIUTEIHHO- OTIpOoC;
BOCCTaHOBUTENBHBIX PEAKIUil
U CXEeM DJIEKTPOHHOTO OanaHca

66. | Ypok 06001menus u 22.05.2023 | YcTHbIN
CHUCTEMaTH3aluy 3HaHUI OIIpoC;

67. | Ypok pa3BHBAOIIETO KOHTPOJIS 26.05.2023 | KouTpospHas
3HaHUU. XUMUS B IEUCTBUU pabora;

68. | Kucnopon — xumuueckuit 29.05.2023 | YcrHbIit
3JIEMEHT U TIPOCTOE BEIIECTBO. oT1poc;

O30H. HaxoxaeHue kuciopoaa
B IIpHUpojie, PU3NYECKUe U
XUMUYECKHUE CBOWCTBA
(peakiuu OKHUCIICHHUS,
ropenue). [lonsiTre 06 okcumax




OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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