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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma o XuMuM Ha YPOBHE OCHOBHOI'O 00I1IETO 00Opa30BaHMs COCTABIIEHA Ha OCHOBE
TpeOOBaHMIA K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbI
OCHOBHOro o06miero obpaszoBanus, npexacrabieHHbix B GI'OC O0O Ilpuxkas
MunucrtepcTBa oOpazoBanus 1 Hayku PO ot 17 nexabpst 2010 r. N 1897 "O6
yTBEpXKACHUU (eepaIbHOro rOCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO
oOwero oopaszoBanus" (C IBMEHEHHUSIMU U IONOJHEHUAMH, TPpUKa3 MUHUCTEPCTBA
oOpaszoBanus 1 Hayku Poccuiickoit denepanuu ot 31.12.2015 Ne1577). @OIT OO0
(ITpuxa3z MunucrepctBa npocsemienus Poccuiickoit @enepanmu ot16.11.2022 Ne993)
«O0 yTBepxkeHnu denepaibHON 00pa30BaTEIbLHON MPOTPaMMbl OCHOBHOT'O OOIIEr0
oOpazoBaHus». A TakKe Ha OCHOBE (peepanbHOM pabouelt mporpaMMbl BOCITUTAHUS U C
y4€TOM KOHIEIIMHU MPEenojaBaHusl yueOHOro npeamMera « XumMus» B 00pa3oBaTeIbHbIX
opranuzauusax Poccurickon @enepanumu.

Pabo4yas nporpamMmmMa pa3padtoTaHa Ha OCHOBE MPUMEPHOM NPOTrPaAMMBI

OOO no xumun ¢ yuyetom aBTopckoi rnporpammsl Pynsutuc I'.E, ®enpnaman .1
Xwumus. (06a30BBIN YPOBEHB ).

Pabouyas nporpammMa no (Ha3BaHue NpeaMera) OPUEHTUPOBAHA HA VUCOHUK:

ABTOP/ABTOPCKUI KONNEKTUB | Ha3BaHWe yuyebHUKa Knacc M3patensctso

I'. E. Pyn3utuc, @.T. Xumusl. 8 «IIpocBenieHue»
denpamaH

I'. E. Pym3utuc, ®©. T Xumus. 9 «IIpocsemieHue»
denapaMaH

C ydyerom nporpammsbl Bociutanusd MBOY I'nmy6oxkunckoit COIIIN232.

[Iporpamma 1o XxuMuM Ha€T TPEACTaBICHUE O IEJISIX, OOIIel cTpaTeruu OO0ydeHws,
BOCIIUTAHUS W  Pa3BUTUS  OOyYAIONIMXCA CPEACTBAMH  Y4EOHOTO  TpEeIMeTa,
yCTaHaBIMBAET  00s3aTeNbHOE  MPEAMETHOE  COJAEpkKaHWe,  MpeayCMaTpuBaeT
pacnpeaeneHue ero 1o KjiaccaM U CTpyKTYpHUPOBAHUE I10 pas3zieinaM U TeMam IIporpaMMsbl
[0 XHMHUH, ONPEHECISAECT KOJMYECTBEHHbIE M KAYECTBEHHBIE XapPAKTEPUCTUKU
COZEpKaHUs, PEKOMEHAYEMYIO II0CJIENOBATEIbHOCTh HU3YYEHUS XUMHUM C YUYETOM
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3€H, JIOTUKHM Y4YeOHOro Tpoiiecca,
BO3PACTHBIX OCOOEHHOCTEH OOYydYaroIIMXCs, OMPENesieT BO3MOXXHOCTH TMPEeaAMETa st
peanuzanuu TpeOOBaHUM K pe3yJibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOM
nporpaMmMbl Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs, a TakXke TPeOOBaHUM K

4



pe3ynbTaTtam o0ydeHHUs] XMMUH Ha YPOBHE IIeJICH M3yUueHUs MPeAMETa U OCHOBHBIX BUIOB
y4eOHO-TI03HABATEIIbHOW  JIEATEIbHOCTH OOy4Yarollerocsi IO OCBOCHHUIO Y4eOHOTO
CoJIepKaHusl.

3HaHWEe XUMHH CIIYKUT OCHOBOM [JIsi (DOPMHUPOBAHUS MUPOBO33PEHUSI 00ydaromierocs,
€ro TMpEJCTaBICHUM O MATEpPUAIbHOM €IUHCTBE MHUpPA, BAXHYIO POJb HIPAKOT
dbopMupyemMbie XUMHEH TPEACTaBICHUS O B3aUMOIIPEBPAIICHUSIX JHEPTUU U 00
HBOJIIOIIMHU BEIIECTB B MPUPOJIE, O MyTSIX pelIeHUs T00anbHbIX MPOOJIeM yCTOWYUBOTO
pPa3BUTHUSL YEJIOBEUYECTBA — CBIPHEBOM, SHEPreTUYECKOM, NHUIIEBON U SKOJIOTUYECKON
0e30macHOCTH, TPOOIIEM 31PaBOOXPAHEHUS.

N3ydyenne xumuu:

CHOCOOCTBYET peaju3alii BO3MOXKHOCTEH JUIsi CaMOpa3BUTHS U (OPMUPOBAHUS
KyJbTYPBI JINYHOCTH, €€ 0011eil 1 QyHKIIMOHATBFHOW IPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHpPOBAHHE MBITINICHUSI U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
HaBBIKOB MX CAMOCTOSTEIHHOW yueOHOW NeATeIhbHOCTH, SKCIIEPUMEHTATBHBIX u
UCCIIEJIOBATEIbCKUX ~ YMEHHMM,  HEOOXOAMMBIX  KaK B IIOBCEHEBHOM JKU3HHU, TaK U
B PO ECCUOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CINEUU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI 11€JOCTHOIO
B3[VIAIA HA E€IMHCTBO NPUPOJbI M 4YEIOBEKa, SBIAETCS OTBETCTBEHHBIM J3TallOM B
(GbOpMHPOBAaHNN €CTECTBEHHOHAYYHON I'PaMOTHOCTH 00YYarOIUXCS;

CIocoOCTBYET (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAyYHBIM
3HaHMIM, K TIPUPOJIE, K YEJIOBEKY, BHOCHT CBOW BKJAJ B JKOJOTHYECKOE 00Opa3OBaHHE
00yUaromMXcs.

JlaHHbIEe HampaBlieHHs] B OOYUYE€HUM XUMHH OOECIEeUUBAIOTCS crienuPuKon coaep:kaHus
y4eOHOro mpeamMeTa, KOTOPBIM SBIISICTCS MeIarorMuecky aJlalTUPOBAHHBIM OTPaKEHUEM
0a30BOI1 HAYKH XUMUU Ha OTIPEICIEHHOM dTare e€ pa3BUTH.

Kypc XumMun Ha ypoBHE OCHOBHOIO OOINEro oOpa3oBaHUS OPUSHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCSA CHCTEMBl TIEPBOHAYAIBHBIX IOHATHM XUMHH, OCHOB
HEOPraHUYECKONM XUMHHU U HEKOTOPBIX OTMEJbHBIX 3HAYUMBIX TMOHATUM OpPraHUYeCKOM
XHUMHH.

CtpykTypa coaepkaHus MpOrpaMMbl MO XHUMHUH C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e wusydenuto. CojepkaHue CKIAJBIBAETCS W3 CHCTEMbl MOHSATHUH O
XUMHYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMbI MOHATUNA O XUMHUYECKOW peakiuu. O6e
ATU CHUCTEMBI CTPYKTYPHO OPTaHM30BaHbI MO MPUHIUIY TOCJIEI0BATEIHLHOTO Pa3BUTHS
3HaHUI HA OCHOBE TEOPETUUYECKUX MPEJICTABICHUN pa3HOTO YPOBHSI:

ATOMHOMOJIEKYJISIPHOT'O YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;
[Tepnognueckoro 3akoHa [[.1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;
y4EHUSI O CTPOCHHUH aTOMa M XUMHUYECKOMN CBSI3U; TIPEACTaBICHUM 00
AJIEKTPOJUTUYECKON TUCCOLMAIINM BEIIECTB B paCTBOpPax.



TeopeTnyeckue 3HAaHUS PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKU IIOJIYYCHHBIX MU
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHS K JIPYTOMY,
BBIMONHS (PYHKIMM OOBSCHEHUS U TMPOTHO3UPOBAHUS CBOWMCTB, CTPOCHHUS H
BO3MOKHOCTEU MPAKTUYECKOI0 IPUMEHEHHUS U MOJyYCHUS U3y4aeMbIX BEILLECTB.

OcBoeHue mporpaMmbl MO XHMHUU CIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XUMHYECKON COCTABIISIIOLIEN HAYYHOW KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOW IPHUPOJIBI,
LEHHOCTHOT'O OTHOILIEHHS] K HAYYHOMY 3HAHUIO U METOAaM IMO3HaHuA B Hayke. 3yueHue
XUMUU [IPOUCXOJUT C IPUBJICUEHUEM 3HAHUN U3 paHee U3YUEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 kmaccb» U «Duzuka. 7 Kiiace».

[Ipy m3yuyeHUH XUMHUU TPOUCXOAUT (HOPMUPOBAHUE 3HAHUU OCHOB XMMHUUYECKOU HAyKH
KaKk 00JIacTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JEATEIbHOCTU YeJIOBEKa U
KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI. 3ajada y4eOHOTO MpeaMeTa COCTOUT B
(GbOpMUPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHUM — BaXKHEHUIINX (DAKTOB, MOHITUH, 3aKOHOB
U TEOPETUUYECKHUX IOJIOKECHHH, IOCTYIHBIX 0000IIEHNH MUPOBO33PEHUYECKOIO XapaKTepa,
S3bIKa HAYKH, B IPUOOIICHUU K HAyYHBIM METOJIaM MO3HAHUSI TP U3YUYEHUU BEIIECTB
U XUMHUYECKUX peakiuii, B (DOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
WX TPUMEHEHHMHM B  y4eOHO-TIO3HABATEIBbHONM W y4eOHO-HCCIENOBATEIbCKON
NEATeIbHOCTH, OCBOCHMM TpaBWJ O€30MacHOro oOpaleHus ¢ BeleCTBaMU B
IMOBCEJIHEBHOM KU3HU.

[Ipy u3ydyeHHr XMMHUU Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs BaXKHOE 3HAUCHUE
npuoOpeN TaKue 1eJu, Kak:

dbopmupoBaHue VHTEJUIEKTYaJIbHO pa3BUTOU JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TMPUHATHIO  PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKU3HU;

HAIMPaBJICHHOCTh OOy4YEHHUS Ha CHUCTEMaTHYECKOE NPHUOOIICHHE OOyYaronmMXxcs K
CaMOCTOSTEIIbHON TTO3HABATCIbHON JEATEIBbHOCTH, HAyYHBIM METOJaM ITO3HAHWS,
(GhOpPMUPYIONTUM MOTHUBAITUIO M Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

obOecrieueHre YCIOBUM, CHOCOOCTBYIONIMX MPUOOPETEHUIO OOYyYarONMMUCS OTbITa
pa3HOOOpa3HOW JACSITETLHOCTH, TIO3HAHWS W CAMOIIO3HAHUS, KIIFOUYCBBIX HABBIKOB
(KJTFOUEBBIX KOMITETEHITUH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE JUIS PA3IMYHBIX BHJIOB
JeSATCIIEHOCTH;

dbopmupoBanue oOmeld GyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOU T'PAaMOTHOCTU, B TOM
YHUCJIEe YMEHUN OOBSCHSITH M OLICHUBATH SIBJICHUSI OKPYIKAIOIIETO MHUPA, UCTIOJIb3YsI 3HAHUS
U OIIBIT, MOJYYCHHBIC TP U3YYCHUH XUMUU, MPUMEHATHh WX MPHU PEIICHUU TPoOJieM B
IOBCEIHEBHOM KU3HU U TPYIOBOM JAEATEIbHOCTH,

dbopmupoBaHre Yy OOyYarOMIMXCS TYMAaHUCTUYECKUX OTHOIICHHH, MOHUMAaHUS [ICHHOCTH
XUMUYECKUX 3HaHUH JJIsI BEIPAOOTKH KOJIOTUYECKH 11€7I€CO00Pa3HOr0 TTOBEJICHUS B OBITY
U TPYAOBOW JIE€ATEIBHOCTH B LEJISAX COXPAHEHUS CBOETO 3J0POBBbI M OKpYKaroIIECH
MIPUPOIHOM CPENBI;



pa3BUTHE MOTHBAlUM K  OOYYEHHMIO, CIOCOOHOCTE K  CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOEHHS OOILEYEIOBEUYECKUX LIEHHOCTEH, TOTOBHOCTH K
O0CO3HaHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAIbHEUINIEr0 00yUIeHUS.

B cooTBeTcTBUU C METOJUYECKUMH PEKOMEHAAIMSMU IO COCTaBJICHUIO yUYeOHOTO IJIaHa
o0pa3oBaTeNnbHbIX  OpraHu3alii, peaju3ylolUuX  OCHOBHbIE  OOpa3oBaTelIbHBIC
pOrpamMMbl HA4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEeIHEro OOIIero oOpa3oBaHUs,
pacroyoKeHHbIX Ha Tepputopun PoctoBckoit obnactu, Ha 2023-2024 y4eOHBIN roa OoT
15.02.2022 Ne A3-113/03, ot 22.05.2023 Ne 03-870, yueOnnii mian MBOY
['ny6okunckoit COIINe32 mpegycmaTpuBaeT 00s3aTeIbHOE U3YUYEHUE XUMHUHU B 00BEME B
8 kimacce — 70 gacoB (2 yaca B Hezelno), B 9 kiracce — 68 yacoB (2 yaca B HEJICIIIO).

B coorBercTBUM C KaleHZapHbIM rpadukoM oOpazoBaTesbHONM opranuzaiuu MBOY
['my6okunckoit COIINe32 na 2023-2024 yueOHBIM TOA W pacluCaHUEeM YPOKOB
nporpamma OyJIeT BBIIOJIHEHA!

B 8-X Kjaccax 3a 69 4acoB 3a CUeT Pe3epBHBIX YPOKOB.

B 9-X KJ1accax 3a 67 4acoB 3a CUET PE3€PBHBIX YPOKOB.



IINTAHUPYEMBIE PE3YJIBTATDI

JIMHHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIC pPe3yJbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B XOJl¢ OOYYCHHS XMMHUH B CJIMHCTBE YYEOHOW M BOCIHUTATEIBHOM
JCSATCIIBHOCTH B COOTBETCTBHM C TPAJAMIIMOHHBIMUA POCCUHCKAMHU COIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBCHHBIMH IIEHHOCTSMH, MIPUHATHIMU B OOIIECTBE IMPAaBUIAMH U HOpMaMH
HOBEJICHHS M CIIOCOOCTBYIOT MPOIIeCcCaM CaMOITO3HAHUS, CAMOPA3BUTHUS U COIMATTU3AIIH
00yJaronmxcs.

JIMYHOCTHBIE PE3yJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMA U PACIIMPEHUE OIbITA JIEATEIbHOCTH
Ha €€ OCHOBE, B TOM YHCJIC B YAaCTH:

MMaTPUOTUYICCKOI'O BOCIIMTAHHA:

IICHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY M HAYIHOMY
HACJICIMIO, IOHMMAaHMS 3HAYCHUS XUMHUYCCKON HAyKH B )KM3HU COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTHM BJIQJE€Th JIOCTOBEPHOM HMH(pOpMaNUel O IepeAOBbIX MIOCTIKCHUIX U
OTKPBITHSIX MUPOBOH M OTCUCCTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX
00 ycTpoicTBe MHpa U OOIIECTBA;

TpaXKaAaHCKOI'O BOCIIMTAHUAA:

MPEJCTABICHUSI O COLMAIBHBIX HOPMAax M MPABWJIAX MEKIMYHOCTHBIX OTHOIIECHUN B
KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, YUeOHO-
HCCIIEIOBATENIbCKOM, TBOPYECKOM MW JPYrMX BHUJAX JEATEIBHOCTHA, TOTOBHOCTH K
Pa3HOO00Opa3HOW COBMECTHOM ACSATEIBHOCTHU MPH BHITIOJHEHUN Y4eOHBIX, TO3HABATEIILHBIX
3a/1a4, BBIMOJHEHUM XUMHUYECKUX OHKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTPEMJICHHSI K B3aMMONOHMMAHMIO M B3aUMOIIOMOIIM B TIpolLecce 3TOM yuyeOHOU
JEATEIBHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MTOCTYIIKM CBOMX TOBAPUILEH C
MO3UIMA HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUA MOCIEICTBUAN
ITOCTYIIKOB;

HCHHOCTH HAY4YHOI'O IIO3HAHHUA:

MHPOBO33DEHUYECKHE  MPEACTABICHUS O  BEIIECTBE M XHUMHYECKOM  PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABIIAIOLIME OCHOBY
JUIsl TIOHMMAaHMSI CYUIHOCTH HAay4YHOW KAapTHUHBI MHpA, MPEACTaBICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX PA3BUTUS IIPUPOJBI, B3aUMOCBS3AX YEIOBEKA C MPUPOJHOU CPENOU, O
POJIM XMMHH B TO3HAHUM ITUX 3aKOHOMEPHOCTEN;

IMO3HABATCJIBbHBIC MOTHBLI, HAIIPABJICHHBLIC Ha IIOJYYCHHUC HOBBIX 3HAHUM MO0 XUMHU,
HeO6XOI[I/IMI)Ie I 00BACHEHUS Ha6J'HOI[aeMBIX IIpoueccCcoB U HBJ’IGHHﬁ, HOSH&B&T@HBHOﬁ,
HH(I)OpMaHHOHHOﬁ Y YUTATEIbCKOU KYJbTYPEI, B TOM YKUCJIC HABLIKOB CaMOCTOSITCJIBHOM



paboThl C y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOM, TOCTYIHBIMU TEXHUYECKHUMHU
CpeICTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYEHHIO U TMO3HAHUIO, JI0003HATEIHLHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000Opa30BaHUI0, MPOEKTHOM U HUCCIENOBATEIBCKON JEATENbHOCTH, K OCO3HAHHOMY
BBIOOPY HANpPaBIEHHOCTH U YPOBHS 00yU€HHUS B JlajibHEHUILIEM;

(bopMHpOBaHUS KYJIbTYpbI 3J0POBB:

OCO3HaHUE LEHHOCTH HU3HHU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3/10pPOBBIO,
YCTAaHOBKM Ha 3[I0pOBBIM 00pa3 *HU3HU, OCO3HAHHUE MOCIIEICTBUN U HETPUSTHE BPEIHBIX
npuBblueK  (YymoTpeOJIeHHus  aJKOroJyis, HapKOTHKOB, KYpEHHUs), HE0O0XOAHUMOCTU
coOnrofieHNs MpaBuil O€30MaCHOCTU MPH OOPALEHUH C XMMUYECKMMHU BEUIECTBAMH B
OBITY U peajbHOU )KU3HU;

TPYAOBOTO BOCIIUTAHUS:

MHTEpeC K MPAKTUUYECKOMY M3YUYeHHIO Ipodeccuil v Tpya pa3InyHOro poja, yBaxKeHHe K
TPYLy U pe3yibTaTaMm TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE€ HA OCHOBE NMPUMEHEHUS
OPEIMETHBIX 3HAHUM 0 XUMHUHU, OCO3HAHHBIM BBIOOP MHAMBUIYAJIbHOM TpaeKTOPUH
IPOAODKEHUST 00pa30BaHUs C YUETOM JIMUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XUMUH,
OOILLIECTBEHHBIX ~ HMHTEPECOB W  MOTPEeOHOCTEH, ychnemHol mnpodeccnoHanbHON
JESATEIBHOCTY U Pa3BUTHUSI HEOOXOAUMBIX YMEHHH, TOTOBHOCTb aJalNTHPOBAThCS B
1po(heCCUOHATIBHON CPELE;

9KOJIOTHYCCKOI'O BOCIIMTAHMA:

HKOJIOTHYECKHU I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJE KAaK HCTOYHHMKY JKM3HU Ha
3emite, OCHOBE €€ CYIIECTBOBAHWS, NMOHMMaHWE IICHHOCTH 3JI0POBOTO M 0OE€30MacHOTO
oOpaza ’KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MUYECKOMY U
IICUXMYECKOMY 3JIOPOBBIO, OCO3HAaHWE IICHHOCTH COOJIIOJICHUS TIpaBUi 0E€30I1acHOTO
MOBEACHUS MPU paboTe ¢ BEIIECCTBAMH, a TAKXKE B CUTYAIHIX, YIPOXKAIOMIUX 3I0POBBIO U
JKU3HHU JIFOIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, TOJIydaeMble TIPM  U3YUYEHUM  XUMUH, JJIs
pelieHusl 3aJa4d, CBSI3aHHBIX C OKPY’KAIOLIEW MNPUPOJHOW CPENOM, I ITOBBILICHUS
YPOBHSI SKOJIOTUYECKON KYyJNbTYphl, OCO3HAHUS TI00aTBbHOTO XapaKTepa IKOJIOTHUECKHX
npoOjieM M MyTeH HX pelieHUus MOCPEICTBOM METOJOB XHUMHH, JKOJOTHYECKOTO
MBIIJICHHS, YMEHUS PYKOBOJICTBOBATHCA MM B NO3HABATEIbHOM, KOMMYHUKAaTUBHOM U
COLIMAJIBHOM TIPAKTHUKE.

METAIIPE/IMETHBIE PE3VJIbTATBI

B COCTaBe METaNpeIMETHBIX pe3yJIbTaTOB BBIICTIAIOT 3HAUUMBIE JIJIS
(dbopMUpOBaHUS MHUPOBO33PEHUS OOIEHAYYHbIE MOHATHS (3aKOH, TEOpHsl, MPHUHLIHII,
runoresa, pakTt, CUCTEMA, MPOLECC, IKCIEPUMEHT U JPYToe€.), KOTOPBIE UCIIONBb3YIOTCS B
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€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U IMO3BOJSIOT Ha OCHOBE 3HAHUM W3 3THUX
npeaMeToB (HOPMHUPOBATH TPEICTABICHWE O IEJIOCTHON HAay4YHOW KapTUHE MHpa, U
yHUBEpCalbHbIE  ydeOHble  JeWcTBUS  (TMO3HaBaTelbHbIE,  KOMMYHHUKATHBHBIE,
pEeryJsiTUBHBIE), KOTOpble  obOecrneunBaroT  (GOPMHPOBAHHE TOTOBHOCTHU K
CaMOCTOSTEJIbHOMY IJTAHUPOBAHUIO U OCYLIECTBICHUIO YUEOHOM 1EATEIbHOCTH.

[lo3HaBatenbHbIC YHUBEPCAJIbHBIC YUEOHBIE AEHCTBUS
ba3oBbie nornyeckue JIEHCTBUA:

YMEHHS MCIOJIB30BAaTh IMPUEMBI JIOTMYECKOIO MBIIIJICHUS IIPU OCBOCHUM 3HAHWM:
packphIBaTh CMBICI XUMUYECKHX MOHATHUH (BBIIENATh WX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJIMBAaTh B3aWMOCBSI3b C JAPYIMMH IIOHATUSIMH), HCIOJIB30BaTh IOHATHS IS
OOBSICHEHUSI OTICNBbHBIX (PAKTOB M SIBJICHMIA, BBHIOMpPATh OCHOBAHUS WU KPUTEPHUH IS
KJacCu(UKAaMM XUMUYECKUX BEIIECTB M XUMHUYECKUX peakluid, YCTaHABIUBATb
IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMHM H3YUY€HUs, CTPOHUTH JIOTMYECKUE
paccyxJieHus (MHAYKTUBHBIC, JI€AyKTUBHBIC, IO AaHAJIOTMH), JI€JaTh BBIBOJALI U
3aKIIIOYCHMS;

yMEHHE MPUMEHSATh B MPOLECCe MO3HAHUSA MOHATUS (IIPEIMETHBIE U METANpPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3YyEMbIE B XHUMHUH, MPeoOpa3OBbIBATH
LIIMPOKO IIPUMEHSEMBbIE B XMMHUU MOJECIBHBIC IIPEACTABICHUS — XHMHUYECKHM 3HAK
(cMMBOJI 31€MEHTa), XUuMUYecKas (GpopMylia U ypaBHEHUE XMMHUYECKOW pEaKUMH — IpH
pelIeHnn y4eOHO-TT03HABATENbHbBIX 33/1a4, C YYETOM 3THUX MOJEJBHBIX MpPe/CTaBICHUN
BBISIBJISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH H3Y4YaeMbIX OOBEKTOB —
XUMUYECKUX BEUIECTB M XHUMHYECKHMX pPEaKUWW, BBIBIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CIIEICTBEHHBIE CBS3U U IIPOTUBOPEYMS B U3y4AEMBIX ITPOLECCAX U SBICHUSIX.

Bba3oBrle ncciienoBaTeIbCKUE JEUCTBUA:

YMCHHC HCIIOJIB30BAaTh ITOCTABJIICHHBLIC BOIIPOCHI B KAaYCCTBE MHCTPYMCHTA IMO3HAHMIA, a
TaKoKC B Ka4CCTBC OCHOBBI AJIA CI)OpMHpOBaHI/IH T'UIIOTC3bI I10 IIPOBCPKE IIPABUJIIBHOCTH
BBICKA3bIBACMBIX Cy)KI[@HHfI;

npuoOpeTeHNe OmbITa MO IJIAHUPOBAHUIO, OPraHU3allMd U NPOBEIACHHUIO YUEHUYECKUX
HKCIEPUMEHTOB, yMEHUE HaOIoJgaTh 3a XOJAOM  IpoIecca, CaMOCTOSTENIBHO
POTHO3UPOBATh €r0 PE3yabTaT, GOPMYIHPOBATH 000OIIEHHS U BBIBOJBI 110 PE3YJIbTATAM
POBEAEHHOTO OTBITA, UCCIIEI0OBAHMS, COCTABIATh OTUET O MPOETIaHHON padoTe.

Pabota ¢ undopmanuei:

yMEHHE BHIOUpaTh, AHAIM3UPOBATH M HWHTEPIPETHPOBATh HHOOPMALIMIO Pa3TMYHBIX
BUJOB U (OpM TmpeacTaBieHUs, MOIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (HAy4YHO-
NoMmyJisipHasi JUTEpaTypa XUMHYECKOTO COJEpX aHUs, CIPABOYHBIC MOCOOHS, PeCcypcChl
WNuTepHeTa), KpUTHYECKH OIICHUBATh MPOTUBOPEUUBYIO 1 HEJOCTOBEPHYIO HH(POPMAIIHUIO;

yMEHUE MPUMEHSTH Pa3IMUYHbIE METO/IbI U 3aMPOCHI IIPU OUCKE U 0TOOpEe MHPOpPMALIUU U
COOTBETCTBYIOIIIMX  JAaHHBIX, HEOOXOJUMBIX ISl  BBIIOJIHEHHUS  Y4EOHbIX U
10



ITIO3HABATCJIbHBIX 3aJayd OHpe,IICHéHHOFO THIIA, HpI/IO6pCTCHI/I€ OmpITa B o00JacTH
HCIIOJIb30BaHUA I/IH(i)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX TGXHOHOFHﬁ, OBJIaACHHUC

KyJIbTYpPO aKTUBHOT'O MCHOJIb30BAHUS PA3JIMUHBIX MOUCKOBBIX CHCTEM, CAMOCTOSTEIBHO
BBIOMpATh ONTUMAJbHYIO (opMy mpenacTaBieHuss HHPOPMAIMM W WIUTIOCTPUPOBATH
pelaeMble 3a/1a4i HECIIOKHBIMH CXEMaMH, AUarpaMMaMi, JpyrumMu GopMaMu rpauky u
X KOMOMHAIIUSIMU;

YMEHUE HUCIOJIb30BaTh M AHAJIM3UPOBATH B MPOILECCE YUYEOHOW U HCCIENOBATEIBCKOU
JEeATEIbHOCTH WH(OPMAIMIO O BIUSHUM MPOMBIIIEHHOCTH, CEJIbCKOTO XO034iCcTBa U
TpaHCIIOPTa Ha COCTOSTHUE OKPY>KAIOIIEH MPUPOTHON CPEIbl.

KoMMyHUKaTHBHBIE YHUBEPCAIbHBIE yU€OHBIE IEHCTBHS:

yMEHHE 3aJlaBaTh BOIPOCHI (B Xojae aAuanora U (WJIH) JIUCKYCCHH) TIO CYIIECTBY
obcyxmaemMoli Tembl, (POPMYyJIHPOBATH CBOW MPEIJIOKEHUS OTHOCHTEIHLHO BBHITIOJHEHUS
MPETIOKEHHON 3a/1a4u;

NpUOOpPETeHHE  OMbITAa  MPE3CHTAIMM  PE3YJIHTATOB  BBIMIOJIHEHUS ~ XUMHUYECKOTO
SKCIEpUMEHTa (J1a00paTOpPHOTO OINbITa, JIA0OPATOPHOM pPabOThl MO HCCIETOBAHUIO
CBOMCTB BEIIIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEpPCTHHUKAMH  IIO3HABATEIbHOU W
UCCIIEZIOBATENLCKOM JIEATEIBHOCTH TMPH PEIICHWH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE
y4€Ta 00IIUX UHTEPECOB U COTIACOBAHUS MO3UIUI (00CYKIeHUsI, 0OMEH MHEHUSIMH,

«MO3TOBBI€ IITYPMbDY, KOOPJUHALMSI COBMECTHBIX AECHCTBUN, ONIPEAECIICHUE KPUTEPUEB 110
OIICHKE KaueCTBa BBHIITOJIHEHHON PabOThI U PYTHE);

PerynsruBHbie yHUBEpCAIbHBIC yU€OHBIEC IEHCTBUS:

YMEHHUE CaMOCTOSATEIBHO ONPEACIIATh LEIN AEATENIbHOCTH, IIJJAHUPOBATh, OCYILECTBIATD,
KOHTPOJIUPOBATH U MTPU HEOOXOAUMOCTH KOPPEKTUPOBAThH CBOIO JI€ATEIBHOCTh, BEIOUPATH
HanOonee H(p(EKTUBHBIE CHOCOOBI pEHIeHUs Y4YEeOHBIX W TMO3HABATENIbHBIX 3ajad,
CaMOCTOSITEJIBHO COCTAaBJIATh WIM KOPPEKTUPOBATh IPEIOKEHHBINA AJITOPUTM JACUCTBUN
OpU BBIOJIHEHUU 33JaHUM C y4€TOM TMOJIy4eHHsS HOBBIX 3HaHMM 00 HU3ydaeMbIX
00BEKTaxX — BEILECTBAX M PEAKIUSAX, OLCHUBATH

COOTBCTCTBHUC IIOJYYCHHOI'O PC3YyJIbTAaTa 3asiBJICHHOM Ociin, YMCHHC HCIIOJb30BaTb H
AHAJIIM3UPOBATH KOHTCKCTEI, IIPCAJIaraCMbIC B YCJIIOBUU 3aﬂaHHﬁ.

[MPEAMETHBIE PE3VYJIbTATBI

B cocrtaBe mnpenMeTHBIX pPE3yJNbTaTOB IO OCBOEHUIO O0O0S3aTEIBHOTO COAEpPKaAHUA,
YCTAaHOBJICHHOTO JTaHHOW (QeaepanbHOil pabodeil mporpamMMoil, BBIICISIOT: OCBOCHHBIC
00ydJaronmMMucs HayqHbI€ 3HAHMS, YMEHUS U CIIOCOOBI JCUCTBUH, crenududecKue s
npeaMeTHON 001acTh « XUMUs, BUJBI JEATEIbHOCTH MO MOJYYSHUI0 HOBOTO 3HAHUS, €r0
WHTEPIpETalii, MPeoOpPa30OBaAHUI0 M MPUMEHEHUI0 B PA3IMYHBIX YYCOHBIX W HOBBIX
CUTYaIUSIX.
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K koniy oOydyenus B 8 kiacce npeamMeTHbie pe3yJbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIONTUXCS YMEHHUI: PACKPBIBATh CMBICT OCHOBHBIX
XUMUYECKUX TMOHSITUH: aToM, MOJIEKYJa, XUMUYECKHI 3JIEMEHT, MNPOCTOE BEIIECTBO,
CJIO’)KHOE BEIIECTBO, CMECh (OJIHOPOJIHASL K HEOJAHOPO IHAS ), BAJIECHTHOCTh, OTHOCUTEIbHAS
aTOMHasT M MOJIEKYJIIpHas Macca, KOJHMYECTBO BELIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBasi JIOJs XMMHUYECKOrO JJIEMEHTa B COEIMHEHHU, MOJSPHBIA OOBEM, OKCHI,
KHCJIOTA, OCHOBAHHE, COJIb, AJIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUYECKast
peakiusi, KiaccuUKalUs pPeaklHil: peakiuu COEAUHEHHUS, PEAKIUU PA3I0KECHUS,
peakiMu 3aMelIeHUs], peakliuid oOMEeHa, 3K30- U HJIOTEPMHUECKHE PEaKIMU, TEIUIOBOM
ahdekT peakiuu, SAIpO aToMa, SIESKTPOHHBIA CJIOW aToMa, aTOMHasi OpOUTalb, PaaNycC
aTomMa, XMMHYECKasl CBs3b, MOJSIPHAs U HEMOJSIpHAsl KOBAJECHTHAs CBS3b, HOHHAS CBS3b,
WOH, KaTHOH, aHUOH, PacTBOP, MaccoBas J10Jisl BellecTBa (MPOLEHTHAsT KOHIEHTpalUsl) B
pacTBoOpeE;

WJUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IIOHATHM W IPUMEHATH 3THU
MOHATHS MPU ONMCAHUM BELIECTB U UX MPEBPAILCHU;

HCIIOJIb30BaTh XUMHUYECKYIO0 CHMBOJIUKY JIJII COCTaBJICHUS (DOPMYJT BEIIECTB U YPAaBHCHUI
XUMHUYECKUX PEaKIIU;

ONpEeNesITh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHUSAX, CTENEHb
OKHUCJICHUSI DJEMEHTOB B OHMHApHBIX COCIAMHEHUSX, NPUHAUIEKHOCTh BEILECTB K
onpenen€éHHOMY KJacCy COE€IMHEHMH 1o (QopmysiaM, BHUJ XUMHUYECKOH CBs3U
(KoBaJIGHTHAasi U HOHHAsI) B HEOPTraHUUYECKUX COCAMHEHUSX;

packpbiBath cMbIch Ilepumognueckoro 3akoHa J[I.JMI. MeHnneneeBa: JI€MOHCTPUPOBATH
MMOHMUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XHUMHYECKHX 3JJIEMEHTOB OT MX
noJiokeHusd B llepuoguueckoil CHCTEME, 3aKOHOB COXPAHEHUS MAacChl BEIECTB,
MOCTOSHCTBA COCTaBa, AaTOMHOMOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHAa ABOTapo;

ONMCHIBATHL M XapaKTepu3oBaTh Ta0nuuHyro Qopmy Ileproguueckoil cuCTEMbI
XUMHUYECKUX 3JIEMEHTOB: pPa3jIMyaTh NOHSATHUS «IJIaBHas mnoArpynna (A-rpymnmna)» u

«mobounas mnoarpynna (b-rpymma)», Manble W OOJBIIME TEPHUOIbI, COOTHOCHUTH
0o003HaUeHUsA, KOTOpble MMeroTcs B Tabmuue «llepuoanueckas cucremMa XUMHUYECKUX
anemMeHToB [[.MI. MeHneneeBay C YUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX DJIIEMEHTOB (COCTaB W 3apsija  sjapa, oOIliee YHCIO JJIEKTPOHOB U
pacupeiesieHue uX 10 JIEKTPOHHBIM CIIOSIM);

KJIaCCI/I(I)I/IIII/IpOBaTB XUMHUUYCCKUEC JJICMCHTBI, HCOPraHMYCCKUC BCUICCTBA, XHUMHWUYCCKHUC
peaKunmn (HO YUClIy M COCTaBy Y4YACTBYOIIMX B pPCAKIMU BCUICCTB, IO TCIIJIOBOMY

sbdekry);

XapakTepru3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX
KJIaCCOB,  MOATBEpXkJasi  ONKHCAaHUE  MpPUMEPAMU  MOJICKYJSIPHBIX  YpPaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHA;
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IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX Kay€CTBEHHOI'O cocCTaBa,
BO3MOKHOCTH ITPOTCKAHNA XUMUYICCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHAX,

BBIUUCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYKO MacChl BEIIECTB, MaCCOBYIO
JOJTF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (OopMyJsie COCIUHEHHS, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOJUTH PACUEThl IO YPABHEHHI0 XUMHUYECKOW PEAKIUU; IPUMEHSTH
OCHOBHBIE OIEpAIlUd MBICIUTEIBHON AEATEIBHOCTH — AHAJIM3 W CHUHTE3, CpPaBHEHUE,
0000111eHrEe, CUCTEMATU3AIIMIO, KIIaCCU(UKAIUIO, BBISBICHUE MIPUUYUHHO- CJIEICTBEHHBIX
CBSI3EM — [IJIi W3YYEHUS CBOMCTB BEUIECTB M XHUMHUYECKUX pEAKIMH, €CTECTBEHHO-
Hay4YHbIC METOJbI MMO3HAHUS — HAOJIOACHUE, U3MEPEHUE, MOJICITUPOBaHUE, PKCIICPUMEHT
(peaJibHBINA U MBICIICHHBIN );

cleloBaTh TpaBWJIaM  MOJB30BAaHUA XHUMHYECKOM TOCYI0M U J1abOpaTOpHBIM
o0opy/soBaHuEM, a TaKXke NpaBuiaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKUMSAMU IO BBIMOJHEHUIO JTa0OPATOPHBIX XUMHUUYECKUX OMBITOB MO MOJYYCHUIO U
coOupanuio Ta3000pa3HbIX BEMmIECTB (BOJAOPOJa M KHUCJIOPOJAa), MPUTOTOBICHUIO
pacTBOPOB C OMPENCTEHHON MAacCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U
IIPOBOJUTh XMMHUYECKUE OSKCIIEPUMEHTBI II0 PACHO3HABAHHUIO PACTBOPOB WIEIOYEH H
KHUCIIOT C MOMOIIbIO0 MHANKATOPOB (JIakMyc, (peHondTasent, METUIIOPAHXK U APYTHE).

K xoniy oOydeHnust B 9 kiacce npeaMeTHbIE pe3yJsibTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxaThb C(HOPMUPOBAHHOCTH Yy 00YUaAIOIIKUXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATHUN: XUMUYECKHI 3JIEMEHT, aToM,
MOJIEKYJa, UOH, KaTHUOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPUILIATEILHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas peakius, XUMU4YecKas
CBSI3b, TEIUIOBOM A(M(MEKT peakiuu, MOJb, MOJSPHBIM 00BbEM, PacTBOP, SIEKTPOIUTHI,
HEDJICKTPOJMUTHI, DJIGKTPOJUTHYECKAs JUCCOLMAIMS, pEaKIMu HOHHOIOo OOMEHa,
KaTaJn3aTop, XUMHUUYECKOE paBHOBecHue, oOpaThMble W HEOOpaTHUMbIC pEaKIluw,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHUE
U BOCCTAHOBJICHHE, a/UIOTpONusi, aM(POTEpHOCTb, XHMMHUUYECKas CBs3h (KOBaJICHTHas,
WOHHAsA, METaJNInYecKasi), KpUCTAUIMYECKash PEeHIETKa, KOPPO3Hs METAIJIOB, CIUIABHI,
CKOPOCTh XMMHUUYECKOW pEAKLINH, IpeAeapbHo qonyctumas konuentpanus [1JIK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TMOHSITHA WU MOPUMEHSITHITH
IOHATHS IPU ONKMCAHUU BEILIECTB U UX MPEBPALLICHUM;

HCIIOJIb30BaTh XUMUYECKYIO0 CHUMBOJIUKY JIJII COCTaBJICHUS (DOPMYJT BEIIECTB U YPABHEHU I
XAMHUYECKUX PEAKIUM;

ONPENETATh BAJIEHTHOCTh W CTENEHb OKHUCIEHUS XUMHYECKHX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTABA, MPUHAJIEKHOCTh BEIIECTB K ONMPEAEIEHHOMY KJIACCy
coemMHeHM 1O (dopmysiaM, BHJ XUMHUYECKOM CBS3M (KOBAJCHTHAsl, WOHHAS,
MeTaJTHYECKas) B HEOPTAaHUYECKUX COSAMHEHHUSX, 3apsii HOHA TI0 XUMHUYECKOH hopmyie,
XapakTep Cpeapl B BOJHBIX pPacTBOpAaX HEOPraHMYECKUX COCIAMHEHUM, THI
KPHUCTaJUIMYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;
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packpsiBaTh cmbich [lepuoanueckoro 3akona [I.J1. MenneneeBa u AeMOHCTPUPOBATH €r0
MOHMMAaHUE: OMUCHIBATh M XapaKTepu3oBaTh TaOmmunyto ¢opmy [lepuomamueckoit
CHUCTEMbl XUMHUYECKUX DOJIEMEHTOB: pa3iIu4aTh MOHATUSA «rjaBHas noarpynmna (A-
rpynna)» U «mnobouynas mnoarpynmna (b-rpynma)»y, wmanble W OOJbIIME MEPHOIIBI,
COOTHOCHUTH O003HAUYEHUS, KOTOPbIE UMEIOTCA B MEPUOJUYECKON TabJuIle, ¢ YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsij Alpa,
00111ee YKMCJIO DJIEKTPOHOB U paCHpe/eNIEHUe UX MO AJIEKTPOHHBIM CIIOSIM), OOBSCHSTH
001111e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U UX COSJMHEHUM B Mpejienax
MaJIbIX EPUOOB U IJIABHBIX MOATPYIII C yYETOM CTPOEHUS UX AaTOMOB;

KJ1accu(UIIMPOBAThH XUMHYECKHE AJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMHYECKHE peaknMH (MO YHUCIy M COCTaBy YYAaCTBYIOUIMX B PEAKIHMM BEIIECTB, IO
TEIIoBOMY 3(p(eKTy, M0 HW3MEHEHUIO CTETICHEH OKHCICHUS XMMHYECKUX SJIEMEHTOB);
XapaKTepU30BaTh (OMHUCHIBATH) OOIIKE U CHEIU(PUIECKIEe XUMHUUECKHUE CBOMCTBA MPOCTHIX
Y CJIOKHBIX BEILLECTB, IIOATBEPKAAsl ONIMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX U

VMOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

COCTaBJISITh YPABHEHUS BJICKTPOJIUTHYECKOM AUCCOLMALMUA KHUCIIOT, IIEJIOYEH U COJIEH,
MOJTHBIE M COKpAIIEHHBIC ypPaBHEHMS pPeaKIMii MOHHOTO OOMEHA, YpaBHEHHS pEaKIui,
MOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUUECKON CBA3U MEXKIY BEIIECTBAMU PA3TUUHBIX
KJIACCOB;

pacKkpbIBaTh CYIIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH TOCPEICTBOM
COCTaBJICHHMSI SJICKTPOHHOTO OaJlaHca 3TUX PEaKIIuii;

IIPOTrHO3HUPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMOCTH OT HX CTPOCHHUA, BO3MOXHOCTHU
MMPOTCKaHUA XUMHWYCCKHUX HpeBpaI_HCHI/Iﬁ B PA3JIMYHLIX YCJIIOBHAIX,

BBIYUCIIATh OTHOCHUTENIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MacCOBYIO
JIOJII0 XUMUYECKOT0 JIEMEHTa MO0 (opMyJie COSAUHEHHs, MaCCOBYIO JIOJII0O BELIECTBA B
pacTBOpe, NIPOBOJNUTH PACUETHI IO YPABHEHUIO XUMHYECKON PEaKLINH;

coOmo/laTh  TMpaBUja  TOJIb30BAHUST XUMHUYECKOM TIOCYJoM ©  J1abOpaTOpHBIM
o0opy/moBaHMEM, a TakkKe NpaBWia OOpalIeHHs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJTYYEHUIO U
coOupanuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO rasa);

NPOBOJUTH PEAKIUK, MOATBEPKIAIOIINE KaYeCTBEHHBIH COCTaB PAa3JIMYHBIX BEIICCTB:
pacro3HaBaTh OIBITHBIM MyTEM XJOpUA-, OpoMmHI-, HOAWA-, KapOoHat-, Qocdar-,
CWJIMKAT-, CyJb(ar-, THUAPOKCHUI-HOHBI, KATHOHBI aMMOHHS ¥ HWOHBI H3YyYCHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUIECKUX BEIIECTB;

IPUMEHATh OCHOBHBIE OIEpAallMM MBICIUTEIBHON NESITEIbHOCTH — AaHAJM3 U CHHTES3,
CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3AIINIO, BHIABICHHE TPUYMHHO-CIICICTBEHHBIX CBA3EH
— JUIsl U3YYEHUS CBOWCTB BELIECTB M XMMHMUYECKHX PEaKIUil, €CTECTBEHHO- HAYy4YHBIC
METOAbl TO3HaHUS — HaOMIOJEeHHe, W3MEpPEHUe, MOJICIUPOBAHUE, OSKCIEPUMEHT
(peanbHBIM U MBICTICHHBIN).
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KpuTtepun onieHnBaHusi Ha YpoKax XUMHH

1. Ouenueanue ycmnozo omeema.
OTMeTKa «S»:
-OTBET MOJIHBIM U MPABWJIbHBIA HA OCHOBAHUM U3YUYEHHBIX TEOPUI;
-MaTepuall HU3JI0KEH B OINPENIEICHHON JIOTUYECKOW MOCIIEI0BATEIIbHOCTH, JTUTEPATYPHBIM
A3BIKOM;
- OTBET CAMOCTOSITEIbHBIM.
OtmeTka «4»:
- OTBET MOJIHBIM U ITPAaBWJIBHBIA HA OCHOBAHUM U3YYEHHBIX TEOPUU;
-MaTepuail M3JI0KEH B OINPEJCICHHON JIOTMYECKOM MOCIeN0BaTeIbHOCTUA, MPU STOM
JIOTYIIEHBI IBE-TPH HECYIIIECTBEHHBIE OIMMMOKU, UCTIPABICHHBIC TIO TPEOOBAHUIO YUUTEIIS.
OtmeTka «3»:
- OTBET MOJHBIN, HO MPU ITOM JOIMYIIEHA CYIIECTBEHHAs OLIMOKAa MM OTBET HEMOJHBIN,
HECBSI3HBIMN.
OTMeTKa «2»:
-ipU OTBETE OOHAPYKEHO HEMOHMMAHHE YYalldMCS OCHOBHOTO COJEpKaHUS Y4eOHOTO
MaTepuaia WIW JOMYIIEHBl CYIIECTBEHHBIC OINMMOKU, KOTOPHIE YYAIIUHUCA HE MOXKET
WCIIPABUTh IPU HABOASLIUX BOIPOCAX YUHUTEISI, OTCYTCTBHE OTBETA.

2. OueHnka IKCnepuMeHmanbHovIX YMEeHUl.
(Orenka cTaBUTCS Ha OCHOBaHMM HAOJIO/ICHUS 32 YYAIIUMKCS W MUCbMEHHOTO OTYETa 3a
paboty)
OtmeTka «S5»:
-paboTa BBIMOJHEHA TOJHOCTHIO W TMPABWIBHO, CAENAHBl NMpaBWUIbHBIC HAOIIOICHUS U
BBIBOJIBL;
-9KCTIEPUMEHT OCYIIECTBIIEH IO TUIaHY C yU4E€TOM TeXHUKHU 0€30MacHOCTH U MPBUI PaOOTHI
C BEUIECTBAMHU U 000PYI0BAHUEM;
-TIPOSIBJICHBI OPTaHU3AIMOHHO-TPY/IOBbIE YMEHHS, MOJACPKUBAIOTCS YHCTOTa PabOvero
MecTa U TOPSAIOK (Ha CTOJIE, 9)KOHOMHO MCTIONB3YIOTCS PEaKTHUBBI).
OTMeTKa «4»:
- paboTa BBINMOJHEHA TMOJHOCTHIO W TMPABWIBHO, CHIETAHBI MPaBUIIbLHBIC HAONIOJCHUS U
BBIBOJIBI, HO TIPM OTOM OKCIIEPUMEHT TMPOBEACH HE TOJHOCTHIO WIH JIOMYIICHBI
HECYIIIECTBEHHBIC OMUOKH B pabOTe C BEIIECTBAMH U 000PYI0BAHUEM.
OtrMmeTka «3»:
-paboTa BBHIMOTHEHA MTPABIIIBHO HE MEHEE YeM HAIOJIOBHHY WM JIOMYIICHA CyIIeCTBEHHAs
omuOKa B XOJE IKCIEPUMEHTa B OOBICHEHHH, B O(POpMIIEHHUH pabOThI, B COOJIIOJICHUN
paBuJ TEXHUKU O€30MAaCHOCTH Ha padoTe ¢ BElIeCTBAaMU U OOOpPYIAOBaHUEM, KOTOpas
UCIIPaBJIsIeTCs IO TPEOOBAHUIO YUUTES.
Ot1MmeTKa «2»:
-JIONYIIEHbI ABe (M 00JIee) CYIECTBEHHbIE OIIMOKU B XO/€: IKCIIEPUMEHTA, B 00bICHEHUH,
B oopmiieHnn paboOThl, B COOMIOJACHUM TIPABUJI TEXHUKU O€30MaCHOCTH TpH paboTe ¢
BEIIECTBAMH U O0OpYJIOBaHHEM, KOTOPOE YYallMicd HE MOXKET HUCIPABUTh AaXe I10
TpeOOBaHUIO YUUTEIIS;
-paboTa He BBITIOJIHEHA, Y YUAIIeTroCsl OTCYTCTBYIOT AKCIIEPUMEHTATBHBIC YMEHUS.
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3. Ouenka ymeHuil peuiams pacuyemuosle 3a0ayu.
OtMmeTka «5»:
-B JIOTUYECKOM PACCYXICHUU W PEIICHUU HET OIMMOOK, 3ajada pelieHa paldoHaIbHbIM
crocoOoM.
OtMmetka «4»:
-B JIOTHYECKOM PACCYKICHUU U PEIICHUH HET CYIIECTBCHHBIX OMMOOK, HO 3a/1aya pelIeHa
HEPAIMOHAILHBIM CIIOCOOOM, WJIH TOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OMHMOOK.
OtmMmeTka «3»:
-B JIOTUYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYyIIEHA CYIIeCTBECHHAs
OIMOKa B MATEMATUYECKUX pacyeTax.
OtMmeTka «2»:
- UIMEIOTCS CYIIECTBEHHBIE OIMOKH B JIOTHUYECKOM PACCYKJICHUHU U B PEIICHUU;
-OTCYTCTBHE OTBETA Ha 3a/IaHUE.

4. OuenKa nUCbMEHHBIX KOHMPOJIbLHBIX padom.
Ot1MmeTKa «S»:
- OTBET MOJIHBIN W TIPaBUJIbHBINA, BO3MOKHA HECYIIICCTBEHHAS OIIUOKa.
OtMmeTKa «4»:
-OTBET HEMOJIHBIA UK JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.
OtMmeTKa «3»:
-pa0oTa BBIMIOJIHEHA HE MEHEe YeM HaIoJIOBUHY, JIOMYIIEHA OJIHA CYIIECTBEHHAs! omuOKa
U TIPU ATOM JIBE-TPHU HECYIIIECTBEHHBIE.
OTMeTKa «2»:
-pa0oTa BHITIOJTHEHA MEHBIIIC YeM HAMOJOBUHY WU COJCPKUT HECMKOJIBKO CYIIIECTBEHHBIX
OIITNOOK;
-paboTa He BHITIOJIHEHA.
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COJEP)XKAHUE YYEBHOTI'O ITPEIMETA

8 KJIACC - 69 yacoB
Pasznen 1. [lepBonayajibHble XuMHU4eckue moHsiTust — 20 yacon

HpeﬂMeT XUMHMH. Pollb XMMHUM B JKM3HHM 4Ye€lIOBEKa. XHMMHS B CHUCTEME HayK. Tena u
BCIICCTBA. duznyeckue CBOMCTBA BCIICCTB. AFpGFaTHOC COCTOAHHUE BCIICCTB. Ilonstue o
MCTOJax IMO3HAaHMUA B XUMHHU. Yucteie BCIICCTBA 1 CMCCH. CniocoOsbl pasaciacHusAd CMECeH.

ATOMBI 1 MOJICKYJIBI. XuMuueckue 3J1eMeHThl. CHUMBOJIBI XMMHUUECKHUX JIEMEHTOB.
HpOCTBIe N CJIOXXHBIC BCIICCTBA. ATOMHO-MOHGKYJI}IpHOC YUYCHHUC.

XuMHUecKas (i)OpMy.]Ia. BajleHTHOCT, aTOMOB XHMMHYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocuTenbHass atomHas Macca. OTHoOcHTEIbHAsS
MOJICKYJIAApHAaA Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTA B COCAMHCHHNU.

KommuectBo BemectBa. Monb. MonsipHas macca. B3anmocBsI3b KoJIM4ecTBa, MacChl H
Yyuciaa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacu€Tel 1o QopMynaM XUMHYECKUX
COCIUHCHUH.

OuU3NYECKUEe W XUMHUYECKUE SABJICHUS. XUMHUUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHHUSI MAacChl BEIIECTB. XHUMHYECKHE ypaBHeHHs. Kiaccumbukanus XUMHYECKUX
peakiuii (CoeAMHEHNUs, Pa3JIOKEHUs, 3aMEILCHHs, OOMEHA).

Xumuueckuu IKCNEPUMEH .

3HAKOMCTBO C XMMHUYECKOW MOCYJ0M, MpaBuiIaMu padoThl B JabOpaTopuu U MpuEMaMu
oOpaiieHust ¢ J1abopaTOpHBIM O0OpPYJAOBaHUEM, H3YYEHHE U OINUCAHUE (PUBHUECKUX
CBOMCTB 00pa3lloB HEOPraHMYECKUX BEUIECTB, HaOtojeHue (u3nueckux (TIiaBjieHUe
BOCKAa, TasHHUE JIbJ]a, paCTUpPAHUE caxapa B CTYIKe, KUMIEHUE W KOHJICHCAIUS BOJABI) U
XUMUYECKUX (TOPEHHUE CBEYH, TPOKAJMBAHNE MEIHOMN MTPOBOJIOKH, B3aUMOJICHCTBUE Meja
C KHCIIOTOW) SIBJICHUM, HAOJIOJCHUE W OMHCAHHE MPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuii (pa3nokeHHEe caxapa, B3aWMOJCHUCTBUE CEPHOM KHCIOTHI C XJIOPHAOM Oapwus,
paznoxenue rtuapokcuaa menu (II) mpu HarpeBaHuu, B3aMMOJEHCTBUE JKeje3a C
pactBopoM comu meau (II), uzyuenme crocoOOB paszneneHus cMmeced (C TOMOIIBIO
MarHuTa, (UIbTPOBAaHWE, BHIIAPWBAHUE, NUCTHILIAIMUSA, XpomaTorpadus), TMpOBEICHUE
OYMCTKHM TIOBAPEHHOW COJIM, HAOJIOJICHUE U OMMCAHUE PE3yJIbTaTOB MPOBEACHUS OIbBITA,
WLTIOCTPUPYIOMIETO  3aKOH  COXpPaHEHUS MAacChl, CO3/JaHWE MOJEIeH  MOJEKYI
(IapocTepKHEBBIX).

IIpakmuueckue pabomut

1. IlpaBuma pabGoTel B naGoparopuu u TpUEMBI oOpamieHuss ¢ JabOpaTOPHBIM
000pyTI0BaHUEM.
2. OuncTKa 3arpsi3HEHHON TOBapEHHOM COJIH.

Koumponvuwvie pabomul:
1. BemecTBa 1 XUMHYECKHUE PEAKIIUU
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Pa3znen 2. BaxkHeiimue npeacTaBuTe/ M HeOpraHuyeckux Bemiects — 30 4acos.,

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — 3JIEeMEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kucnmopopa B mpupoje, Qpu3nyeckue M XUMHUYECKHE CBOWCTBa (peakiuu
ropenusi). Oxcuapl. [lpumenenue kucnopoga. CrnocoObl TONYYEHHsS] KHCIOPOJa B
nabopaTopuu M NpombllUIeHHOCTU. KpyroBopoT kucinopoma B mnpuponae. O30H —
aloTponHas Moaudukaus kuciopona. TermnoBod >PdeKT XUMUYECKON peakiud,
TEPMOXUMHUYECKUE YPABHEHUSI, 3K30- U SHJIOTEPMUUYECKHUE peakiuu. TOIInuBO: yrojb U
MeTaH. 3arpsA3HeHUe BO3/1yXa, yCHIIEHHE MapHUKOBOTO 3 (deKTa, pa3pylIeHue 030HOBOTO
CJIOA.

Bomopon — osnemeHT m mpocToe BemecTBO. HaxoxkmeHwe Bomopoga B TPUPOJE,
¢u3nueckre M XUMHUYECKUE CBOICTBA, MPUMEHEHHE, CIIOCOObI momydeHus. Kucinorsl u
COJIH.

MonsipHblit 00bEM ra3oB. Pacy€Tsl Mo XUMHUUYECKUM YpPaBHEHUSIM.

dusnyeckue cBoMcTBa BOABL. Boma kak pactBoputens. PactBopbl. HaceieHHble u
HEHACBIIIEHHbIC pACTBOPBI. PACTBOPMMOCTH BeHIECTB B BOAE. MaccoBas 10151 BEUIECTBA B
pactBope. Xumuyeckue cBorcTtBa BOJbl. OcHOBaHMA. Ponb pacTBOpOB B IpHUpPOJE U B
KU3HU YenoBeka. KpyroBopot Bozibl B Ipupoie. 3arpsi3HEHUE NPUPOAHbIX BoA. OxpaHa u
OYMCTKA IMIPUPOIHBIX BOJ.

Knaccudukanus nHeopranmdeckux coeauHeHuil. Oxkcunapl. Kimaccudukanus OKCHUIOB:
cosieoOpasyroniue (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHbIE) U HecoJaeoOpa3yoIIue.
Homenkiatypa okcuaoB. PU3NUECKHE U XUMHUYECKUE CBOMCTBA OKCUIOB. I[lomyuyeHue
OKCHJIOB.

OcHoBanus. Krnaccupukanuss ocCHOBaHML: IIETOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenkimarypa ocHoBanuili. @Dusznueckne W XUMHUYECKHME CBOMCTBA OCHOBaHWM.
[TosryueHue OCHOBaHUM.

Kucnotsel. Knaccudukarus kucinor. Homenknatypa kucior. @uU3n4ecKue U XuMUYECKUe
cBoMcTBa KUCHOT. Psig aktuBHOCTH MeTasuioB H.H. bekerona. [lonydyenne kucior.

Comu. Homenknatypa cosieil. Ou3znueckne 1 XUMHAYECKUE CBOMCTBA COJICH.
[Tomy4enue coien.

['eneTnueckas cBs3b MCIKAY KiIaCCaMHU HCOPIraHHUYICCKHUX COGI[HHCHPIﬁ.

Xumuueckuu IKCNnepumerm.

KayeCTBEHHOE OMPECIICHNUE COACPKAHUSI KUCIOPOa B BO3AyXe, MOJIyUYeHHE, COOMpaHue,
pacno3HaBaHWe U U3yYEHUE CBOMCTB KUCJIOPO/ia, HAOIIOJEHUE B3aUMO/ICUCTBHS BEILIECTB
C KHUCIOPOJIOM M YCJIOBUS BO3HMKHOBEHHMSI M TIpPEKpalleHus TopeHus (moxapa),
O3HAKOMJICHHE C 00pa3IaMu OKCHUIIOB M OMHCAHUE WX CBOWMCTB, MOJyYCHHUE, COOMpPAHHUE,
pacno3HaBaHWe M U3yY€HHE CBOMCTB BOJOpoAa (FOpEeHUe), B3aMMOJECHCTBHE BOJOPOAA C
okcugomM Memau (II) (BO3MOXHO UCIOJNIB30BAaHUE BHUACOMATEPUATIOB), HAOIIOICHUE
00pa3lioB BEIECTB KOJUYECTBOM | MOIJIb, UCCIEIOBAaHUE OCOOEHHOCTEW pacTBOPEHMUS
BELIECTB C PA3JIUYHOU PACTBOPUMOCTBHIO, IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOU
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MaccoBOM Jloyield pPACTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBUE BOJBI C MeETallaMU
(HaTpuieM U KanbleM) (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEpPUATIOB), HUCCIIEIOBAHUE
0o0pa310B HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJEHUE H3MEHEHUS
OKpacKd HMHAMKATOPOB B PACTBOpAX KHCIOT W IIEJoYed, M3yuyeHUE B3aUMOCHCTBUS
okcuna meau (II) ¢ pacTBOpoM cepHOM KHUCIOTHI, KACIOT C  METaUlaMU,  PEaKIuil
HEUTpaM3aly,  TOJIy4YeHHE HEepPaCTBOPUMBIX  OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTajla APYrMM W3 pacTBOpa COJIM, PELIEHHWE 3KCIEPUMEHTANbHBIX 3a7ad IO TeMe
«BakHenmme K1accel HEOPraHNYECKUX COCTUHEHUI.

IIpakmuuecxue pabomui.

3. [lonmyuenue u cobupanue KUCIOPOAa, M3YICHHUE €r0 CBOMCTB.

4. TlonmyyeHnue u cobupanue BOJOPO/1a, U3YUYEHUE €r0 CBOMCTB.

5. IlpuroroBineHue pacTBOpa C OINPEACICHHOM MacCcOBOWM JOJied pPacTBOPEHHOIrO
BEILECTBA.

6. PemieHue skcriepuMEHTANBHBIX 33/a4 10 TeMe « OCHOBHBIE KJIACChl HEOPTaHUYECKUX

COEIMHEHU .
Konmponvuwvie pabomol:

2. Kucnopon. Bogopoa. Bona.
3. OCHOBHBIC KJIaCChl HCOPTaHUYECKUX COCTMHCHUM.

Pasnen 3. Ilepmonmueckmii 3akoH u Ilepuogmveckas cucremMa XMMHYECKHUX
yiementoB .. MenpgeaeeBa. Crpoenne aroMoB. XHMHYECKAs  CBA3b.
OKMCINTETbHO-BOCCTAHOBHTEIbHBbIE peakiun — 19 yacos.

[lepBble TOMBITKK KJIacCU(PUKAIMKM XUMHUYECKUX »dJieMeHTOB. [loHsTHe o rpymnmax
CXOJIHBIX JIEMEHTOB (II[EJIOYHBIE U IIEJIOUYHO3EMETbHBIE METAJIJIbl, TaJIOT€HbI, MHEPTHHIE
rasbl). DJIIEMEHTHI, KOTOPbIE 00pa3yIOT aM(pOTEPHBIE OKCHUIBI U TUIPOKCHIBI.

[lepnognuecknii 3axkoH. Ilepuomnueckas cucrema xuMudeckux dneMeHtoB /.M.
MenneneeBa. Koporkonepuoanas u jgiuHHONepuoanas ¢opmbl [lepuoanueckoi
cucteMbl xuMudeckux siiemeHToB J[.M. Menneneesa. Ilepuons! u rpymnmsl. Ousnyeckuii
CMBICJI ITIOPSAIKOBOIO HOMEPA, HOMEPOB IIEPHUOAA U IPYIIIBI AJIEMEHTA.

Crpoenue artomoB. CoctaB artoMHbIX snep. HM3otombl. InekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MEpBBIX 20 XMMHUYECKHX 3jieMeHTOB llepuoanueckoit
cucreMbl JI.MI. MenneneeBa. XapakTepuUCTHKA XUMHUUYECKOIO 3JJIEMEHTA IO €ro
nonoxeHuro B [lepuoanueckoit cucreme [I.11. Menneneena.

3aKOHOMCpHOCTI/I HN3MCHCHUA pagnyCa aTOMOB XHMHYCCKHUX 3JICMCHTOB, MCTAJIIIMYCCKUX
1 HEMETAJUIMYECKUX CBOMCTB 10 rpymiam u rnepuoziaM.

3nauenue Ilepuonnueckoro 3akoHa u  Ilepuoguveckord CUCTEMBI XMMHUYECKUX
AJIIEMEHTOB JUIsl pa3BUTHs Hayku U npakTtuku. (.M. MenneneeB — y4€HbIN U TPaKIaHUH.
Xumuyeckast cBs3b. KoBasieHTHas (monsipHast u HEIOJISIpHAs ) CBSI3b.
DIIEKTPOOTPULATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. MIOHHAas CBS3b.

19



CreneHb OKHUCJICHUA. OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHBIC pCaKuuu. Hpoueccm
OKHCJICHMS M BOCCTaHOBJICHUS. OKMCIIMTEIIM ¥ BOCCTAHOBUTEIIH.

Xumuueckui IKCNEePUMEHM .

H3yueHHe OoO0pa3lloB BEIIECCTB METAUIOB M HEMETAJUIOB, B3aMMOJECHCTBHUE THIPOKCHIA
[MHKAa C PacTBOpaMU KHUCJIOT U IIEJI0YEH, MPOBEJICHUE OIbITOB, WIUTIOCTPUPYIOLIUX
MIPUMEPBI OKUCIUTEIHFHO-BOCCTAHOBUTENIBHBIX PEaKIMi (TOpEHHUE, PEaKIIU Pa3ioKEeHHUs,
COCJTMHECHUA).

Memnpe):[MeTHme CBA3HU

Peanuzanusi MeXIpeIMETHBIX CBA3EH MPU U3YUYEHUU XUMHUM B 8 KJIACCE OCYIIECTBIISICTCS
yepe3 HCIOJIb30BAHME KaK OOIIMX ECTECTBEHHOHAYUYHBIX TMOHSATUM, TaKk W TIOHSTHUH,
ABJIAOIINXCA CUCTEMHBIMU JIJISI OTAECIBHBIX IPEAMETOB €CTECTBEHHO - HAYUYHOTO IUKJIA.

OOmue ecTecTBEHHOHAY4YHbIC TOHSTHUS: HAy4HbIA (akT, TUIOTe3a, TEOpHUs, 3aKOH,
aHajgu3, CHUHTE3, Kiaccupukanus, NEePUOJUUYHOCTb, HAONIOJAEHUE, DSKCIIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPECHUE, MOJIENb, SIBJICHUE.

®dusnka: Marepus, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, HU30TOIIBI,
PaIMOaKTHBHOCTh, MOJEKYJa, OJJICKTPUYSCKUN 3apsji, BEIIECTBO, TeIO, OOBEM,
arperaTHO€ COCTOSHHME BEIECTBA, ra3, (PU3MYECKHUE BEIMYHMHBI, CIUHHIIBI H3MEPEHUS,
KOCMOC, TJIaHEThI, 3BE3161, COHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOJIbI, TOJIE3HBIC
HCKOIIaeMbIe, TOTIJIMBO, BOJIHBIE PECYPCHI.

Koumponvuwvie pabomul:
4. Ctpoenue atoma. XuMHUUYECKas CBSI3b.

9 KJIACC - 67 yacoB
Pa3znes 1. BemecTBo u xummnuyeckasi peakuus — 17 yacos

[lepuonuueckuii 3akoH. llepuoamueckas cucremMa XuMuUYeckux 3neMeHToB J[.H.
MenpaeneeBa. CTpoeHrME aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHUUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KNS, KATbIUSI U UX COCAUHEHUIN B COOTBETCTBUU C
MIOJIOYKEHUEM BJIEMEHTOB B [lepronyeckon cuctemMe U CTpPOEHUEM X aTOMOB.

CtpoeHue BelIEeCTBA: BUAbl XWMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOW PEIIETKU W BHUIA
XUMHUYECKOU CBI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XHUMHYECKHUE CBOWCTBA
BEIIECTB, OTHOCSIIMXCA K Pa3JIM4HBIM KJlacCaM HEOPraHMYECKUX COCIUHEHHM,
FEHETUYECKas CBSI3b HECOPTAaHUYECKUX BEILIECTB.

20



Knaccudukanus  XMMHYECKMX  peakuMid 1[0  pa3IuyHbIM npu3HaKkam (1o
YHCIly W COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TeIioBoMy 3¢ (deKTy, Mo
U3MEHEHUIO CTENEHEH OKHUCIIEHUS XUMHYECKMX JJEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTajlu3aropa). DK30- U DSHIOTEPMUYECKHUE PEAKIHH, TEPMOXUMHUYECKHUE
yYpaBHEHHUS.

[Tonsitue o ckopoctu xumuueckoi peakiuu. [lonstrue 06 0OpaTUMbIX U HEOOPATUMBIX
XUMUUYECKUX peakiusix. [IoHsITue 0 TOMOTE€HHBIX U T€TEpPOreHHbIX peakuusx. [lonstue o
katanu3e. llonstue o xumMuueckom paBHOBecuU. DAKTOPHI, BIUSIONIME HA CKOPOCTh
XUMHUYECKON peaKIMK U MOJIOKEHNUE XUMUUYECKOTO PABHOBECHS.

OKHUCIUTEIIbHO-BOCCTAHOBUTEIIHLHBIC peaKuuu, 3J'I€KTpOHHBII71 OajlaHC OKHWCIIMTENILHO-
BOCCTaHOBHUTEIILHOM PCaKIuu. CocraBieHue ypaBHeHI/Iﬁ OKHUCJIUTCIIBHO -
BOCCTAHOBUTCIBHBIX peaKuHﬁ C UCITIOJIb30BAHUCM METOdA DJICKTPOHHOI'O Oajanca.

Teopust INEKTPONIUTUUECKON JUCCOLUMALMM. DJIEKTPOIUTHI U HEANEKTPONUThL. KaTnoHsl,
aHUOHBI. MEeXaHN3M AMCCOLMALNY BEIIECTB C PA3JMYHBIMA BUJIAMH XUMHUYECKON CBA3U.
Crenensp auccormanuu. CuiabHbIE U C1a0bIe AIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. YciaoBHUsl IPOTEKaHUSI PeaklMii HOHHOTO OOMEHa, MOJIHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBONWCTBa KHUCIIOT, OCHOBAHUW U COJIEU B
CBETE MPEACTaBICHUM 00 IEKTPOJIUTUUECKON qucconuanuu. KauecTBeHHbIE peakiuu Ha
VOHBL. [IoHATHE O TUAPOIN3E COJIEH.

Xumuueckui sKkcnepumenm:

03HAKOMJICHHE C MOJCISAMH KPHCTAUIMUYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METa/VIOB M HEMETAJUIoB (Tpaduta W amMasa), CIOXKHBIX BEHIECTB (XJIOpHIA HATpPHS),
WCCJICIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEAKIIMK OT BO3JCHCTBUS PA3TUIHBIX
(GakTOpOB, HCCIEAOBAHHUE AJIICKTPONPOBOJHOCTA PACTBOPOB  BEIISCTB, Ipoliecca
JUCCOIMALIMM  KHUCJIOT, IIelodeid W cojied (BO3MOXKHO HCIIOJIB30BAaHHE BHCO
MaTepHaJIOB), MMPOBEACHKUE OIMBITOB, WUTFOCTPUPYIONTUX NMPHU3HAKA MPOTEKAHMS PEaKIIni
HOHHOTO oOMeHa (oOpa3oBaHHE OCajKa, BBIJICICHHUE Ta3a, 00pa30BaHKME BObI), OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPHl OKHUCIUTEIIEHO-BOCCTAHOBUTEIBHBIX peaKIuil (TOpeHHe,
peaKIuu pa3loKCHHS, COCIUHCHHMS), paclO3HaBaHWEC HEOPTaHWMYECKHUX BEIIECTB C
MTOMOIIIBI0 KAYECTBEHHBIX PEAKIIMK Ha MOHBI, PEIICHUE AKCIICPHM CHTAIBHBIX 3a1a4.

IIpakmuueckue pabomui:
1. Pemienue sKCiepUMEHTAIbHBIX 3a/1a4
Koumponvuwvie pabomur:

1. TloBTOpeHnue u yriyOieHne 3HaHUH OCHOBHBIX pa3/IesioB Kypca 8 kiacca
2. DIJIEKTPOJIUTUYECKAs JUCCOIalMs. XUMUYECKUE Peakilui B pacTBOpax

Pa3nen 2. HemeTa/uibl M MX coeauHeHud — 24 4yaca.

OOmas xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
cternieHu okucieHus. CTpoeHne u GU3NYecKue CBOMCTBA MPOCTHIX BEIIECTB — I'aJIOTEHOB.

XUMHUYECKHEe CBOMCTBa Ha IMpuMepe XJopa (B3aMMOJEHCTBHE C MeETajulaMH,
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HEMeTaJulaMH, IejaoyaMu). XjopoBogopoa. ColisiHas KUCIOTa, XUMUYECKUE CBOMCTBA,
NOJIy4eHHe, NMpUMEHeHHe. [[eficTBHe XJopa M XJIOPOBOJAOpPOAA HAa OPraHU3M YEJIOBEKA.
Baxueiiive XJIOpUIbl M X HAXOXKIECHUE B IPUPOJIC.

Oo6mass xapaktepuctuka sjeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEPHbIE creneHu  okucieHus. CTpoeHue u buznueckue CBOICTBa
MPOCTHIX BEIMIECTB — KUCIOPOAA M CEpbl. AJUIOTPOIHBIE MOAU(PHUKALKUUA KHUCIOpOJa U
cepbl. XUMHUYECKHe CBoiicTBa cephl. (CepoBoaopoa, cTpoeHue, (U3HYECKHE U
XUMUYecKkue cBorcTBa. OKCHUBI Cephbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHIIOB. CepHas
KHUCIIOTa, (PU3MYecKne W XHMMHUYECKHE CBOMCTBa (00IIME Kak MpPECTaBUTENs Kiacca
KHCJIOT U crienruueckue). XuMUYECKUEe PEaKIy, JIEKAIUe B OCHOBE POMBIIIEHHOTO
crocoba mosiydeHus cepHod KuciaoTel. [Ipumenenue cepnoil kucnotsl. Conu cepHOi
KHCTIOThI, KAUeCTBEHHAs! peakius Ha cyibdaT-uoH. Haxoxaenue cepol 1 €€
COCAUMHEHNA B  mpupojte. XHUMHYECKOE  3arpsA3HEHUE  OKPYKAIOUIEH  Cpelbl
COCTMHEHUSIMHU Cepbl (KUCIOTHBIE JOXAM, 3arpsA3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI
ero npeaorBpanieHus. OO0mas XxapakTepucTuka 31eMeHToB VA-rpynnbl. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIECHHA. A30T, pacupoCTpaHEHUE B
npupojie, pru3nueckue U XuMudeckue cBoiicrea. KpyroBopor azora B npupoje. AMMHaK,
ero (hu3nuecKkue U XMMHYECKHE CBOICTBA, MOJydyeHue U npumeHenue. Conu aMMOHUS, UX
¢uznyeckue 1 XMMHUYECKUE CBOMCTBA, MpUMeHeHue. KadecTBeHHas peakuusi Ha HOHBI
aMMOHMS. A30THasg KHUCJIOTa, €€ TMojJy4yeHue, (PU3MYecKue U XMMHUYECKHE CBOICTBa
(obmue Kak TpeACTaBUTENs Kiacca KUCIOT U crneuuduueckue). Vcnons3zoBanue
HUTPATOB U COJICH aMMOHHUS B KAY€CTBE MUHEPAIbHBIX yI0OpEeHU. XUMUUECKOE
3arpsi3HEHUE OKpYXKalollled cpefbl COSAUHEHUSIMHU  a30Ta (KUCIOTHBIE  JIOXKIH,
3arpsi3HEHHE BO37yXa, MOYBBI W BoJoEMOB). dochop, ammoTponusie MoauduUKauu
dbocdopa, puznueckre n xumuueckue cpoiictBa. Oxcun dochopa (V) u dochopnas
KHUCIIOTa, (PU3MYECKHE U XUMUYECKUE CBOMCTBa, mnoyyueHue. Mcrnonb3oBanue
dbocdaToB B kKauecTBe MUHEPATIBHBIX yI0OPEHUHN.

OOmas xapaktepuctuka 3jeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEepHbIE  CTEMEHW  OKHUCICHHUA.  YTIIEpOJA, aJUIOTPONMHBIE  MOAUUKAINH,
pacmpocTpaHeHue B Tpupojae, (U3MUECKHEe U XUMHUYECKHE CBOWCTBA. AcCOpOIus.
KpyroBopor yriepona B mpuponae. OKcuabl yriiepona, ux (U3NYECKUE U XUMHUYCCKUE
CBOMCTBA, JCHCTBUE HA >KUBBIC OPTAaHU3MBI, MTOTYYECHUE U PUMEHEHHE. DKOJIOTHIECKUE
npoOJieMbl, CBsI3aHHbIE ¢ OKcuAoM yriepoja (IV), rumoresza riodaJbHOTO MOTEIUICHUS
KJIMMaTta, MapHUKOBBIN 3¢ dekT. YronpHas kuciota u €€ conmm, ux (QU3nYecKkue u
XUMUYECKHE CBOWCTBA, MOTyYeHNE U MpuMeHeHne. KauecTBeHHas peakius Ha KapOOHAT -
noHbl. Vcmonap30BaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH M CEIHCKOM
XO3SIUCTBE.

Kpemnuii, ero ¢usmyeckue M XUMHUUYECKHE CBOMCTBA, IMOJIYYECHHE U TPUMEHCHHE.
Coeaunenust kpemHusi B npupoje. O6mue npeacrabienus o6 okcuae kpemuus (IV) u
KpeMHueBor kucijore. CHIMKAThl, UX HCIOJb30BaHHE B OBITY, B MPOMBIIIICHHOCTH.
Baxneiilime cTpouTeNbHbBIE MaTepuajbl: KepaMuKa, CTEKJIO, LIEMEHT, OEeTOH,
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xkene300eToH. [IpoGnembl Ge30macHOTO KMCIOJIb30BaHUS CTPOUTEIBHBIX MAaTepHUAJIOB B
MMOBCEIHEBHOM KU3HMU.

Xumuueckui IKCnepumenm.

U3y4deHHe 00pa3I0oB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJISTHOM KHUCIIOTHI, TIPOBE/ICHUE
Ka4eCTBEHHBIX PEAKIM Ha XJIOPUI-MOHBI M HAONIO/IEHHE MPHU3HAKOB WX MPOTEKaHU,
OTBITHI, OTpaXkaromue ¢GU3NUECKMe W XHMHYECKHE CBOMCTBA TaJOT€HOB U HX
COEIMHEHH  (BO3MOXXHO  MCHOJB30BAHME  BUJEOMATEPUATIOB), O3HAKOMJIEHUE C
oOpa3naMu  XJIOpUIOB (TaJOT€HHUIOB), O3HAKOMJICHHWE ¢ o0pa3lamMu cepbl U €€
COCIMHEHUSIMU (BO3MOXKHO HCIIOJIb30BAaHUE BUEOMATEpUAIOB), HAOJIOJECHUE Tpoliecca
oOyTIJIMBaHMs caxapa MoJ JACHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI, U3yUEHUE
XMMHYECKUX CBOMCTB pa30aBiIE€HHONW CEpPHOM KHCIOTHI, IPOBEJCHHE KaueCTBEHHOI
peakiuu Ha Cynb(haT-MOH U HAONIOJCHHE TpU3HAKa €€ MPOTEKaHWUs, O3HAKOMJICHHE C
¢u3nueckuMu  cBOMCTBaMHM  a30oTa, ¢Gochopa M UX COECIUHEHHUHA (BO3MOKHO
WCIOJIb30BAaHUE BHUJCOMATEpUAJIOB), 00pasmamMu a30THBIX M (POCPOpHBIX yHOOpEHMUIA,
NoJIy4eHHe, coOMpaHue, pacro3HaBaHWE M U3YYEHHUE CBOMCTB aMMHaKa, MPOBEACHHE
KaueCTBEHHBIX pEakluil Ha MOH aMMOHHUS M (pochaT-uOH M H3yuEHUE NPU3HAKOB HX
IIPOTEKAaHUsI, B3aUMOJCHUCTBAE KOHUECHTPUPOBAHHOW Aa30THOM KHUCJIOTBI C MEJbIO
(BO3MOXXHO HCIIOJIb30BAaHUE BUJEOMATEPUAIOB), U3YyUYEHUE MOJENEH KPUCTATUIMYECKHUX
pemérok anmasa, rpadura, ¢yjuiepeHa, O3HAKOMJIEHME C IPOLECCOM aAcopOLuu
pPacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa,
NOJlyueHUe, coOMpaHUe, pacro3HaBaHME W M3yYE€HUE CBOMCTB YTIJIEKUCIOrO Tasa,
NPOBEJCHHE KAayeCTBEHHBIX pEaKIMi Ha KapOOHAT M CHIMKAT-UOHbl M HU3YyYEHHE
OPU3HAKOB WX  MPOTEKaHWs, O3HAKOMJIEHHME C  MNPOAYyKUHUEH  CHJIMKATHOU
IPOMBIIUIEHHOCTH, PEIIEHUE OJKCIIEPUMEHTAJBHBIX 3a7ady 1o TeMme «BaxHueiimue
HEMETAJUIbl U UX COETMHEHUSD.

Ipaxmuueckue pabomul:

2. TlomydeHue COISTHOM KUCIOTHI, U3yueHue e€ CBONCTB
3. IlomydyeHnue amMmmuaka, U3y4eHHE €ro CBONCTB
4. Tlomyuenue yriekucioro raza. KauecrBeHHas peakiusi Ha KapOOHAT-HOH
5. Pemienne sKcriepUMEHTANIBHBIX 33jlad MO0 TeMe «BakHeWinne HeMeTalibl U HX
COCIMHCHUS
Konmponvuwvie pabomol:

3. Bakuelie HeMeTaUIbI ¥ UX COSTUHEHUS
Pa3pen 3. Mertasiibl 1 ux coequHeHus — 20 yacos.

OOmass xapakTEepPUCTUKA XWMHYECKHX JJIEMEHTOB — METAUNIOB HAa OCHOBAaHWU WX
nojiokeHusa B lleproamueckon cucreme xumuyeckux snemeHtoB .M. Menneneesa u
ctpoeHus atomoB. CTpoeHue MeTajuioB. MeTaminyeckas CBsi3b M MeTallIMyecKas
KpUCTAJNIMYECKAsT PEMIETKA.  DJIEKTPOXMMHYECKUNA  PSf HaIpsLKEHUN

MeTaJI0B. DU3HMYECKHE U XUMUUYECKHEe CBOMCTBA MeTauioB. OO1IHe criocoObl MOTyUYeHHS
MeTalIoB. [ToHsATHE 0 KOPPO3UH METAILIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI HX OT KOPPO3HH.
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CmiaBel (cTanib, YyryH, AIOpaIIOMUHUN, OpoH3a) M HX MNPUMEHEHHE B OBITY U

npomsblnuieHHOCTH. [llenounsie MeTaJIbl:  mojoxkenue B [lepnoanueckoi
cucreMe  xuMmuueckux sneMmeHroB /.M. Meunneneesa, CTPOCHME HUX  aTOMOB,
HaXO0XKJEHUE B IIPUPOJE.

duznyeckue M XMMHYECKME CBOMCTBAa (Ha mnpumepe Hatpuss U Kamus). Okcuipl U
T'UJIPOKCHJIBI HATpUsl U Kanus. [IpruMeHenue menoYHbIX METauIoB U UX COSAMHEHUH.

[[{enoyHO3EeMENBHBIE METAJUIBI MAarHuid M KaJbLUi: IoNoXeHue B llepmonmueckon
cucteMe xuMmmuieckux 3nemenToB .M. MenneneeBa, cTpoeHUE UX aTOMOB, HAXOKJICHUE B
npupoae. PuU3MUECKUE M XHUMHUYECKHME CBOMCTBA MarHusi M Kaiblud. Baxkneiiiue
COCAMHEHUs KaJblUs (OKCHA, THAPOKCHH, coyik). KECTKOCTh BOABI M CIOCOOBI €&
YCTpaHCHUS.

Amomununii: nonoxxenue B Ilepuoandeckoil cucteme xumudeckux snemeHtoB J[.U.
MenpneneeBa, CTpOCHHE aTOMa, HaXOXAeHUE B npupoac. dDusznyeckue M XUMUYECKHUE
cBOICcTBa amoMuHUsA. AMPOTEpHbIE CBOMCTBA OKCUAA U THJIPOKCH]IA AIFOMUHUSL.

Keneszo: mnomoxenne B Ilepuoandeckoil cuctemMe XuUMUYECKHUX dneMeHToB J[.H.
MenpneneeBa, CTpOCHHE aToMa, HaXoxJeHue B npupoae. duznueckue u XUMUUYECKHUE
cBoiicTBa kene3a. Okcuabl, Tuapokcuasl u conu xene3a (I1) u sxenesza (I1I), ux cocras,
CBOWCTBA U TIOJTyYCHHUE.

Xumuueckui IKcnepumernm.

O3HaKOMJIeHWE ¢ oOpa3llaMM METalIOB M CIUIaBOB, WX (PU3NYECKUMH CBOMCTBaMH,
U3YyUYECHHE  PE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXHO  HMCIOJIb30BaHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJICUCTBHS OKCHJIa KAJIbIIMS M HATPUS C BOJOU
(BO3MOKHO MCMOJIb30BAHUE BUIEOMATEPUAIIOB), UCCIICIOBAHUE CBOMCTB KECTKOW BOJIBI,
mpoliecca TOpeHus Kelie3a B KUCIopoie (BO3MOKHO MCIOJIb30BAaHUE BUIACOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKIMil Ha MOHBI (MarHus, KajabIus, aJIFOMUHMUS,
nuHka, xeneza (II) m xemeza (III), menu (II), HaGmromEeHHE M OMUCAHUE MPOIIECCOB
OKpallluBaHUs TUJIAMEHU MOHAMU HATPHs, Kajdus M KalblHs (BO3MOXHO HCIIOIH30BAHUE
BUJICOMATEPUAIIOB), HCCleA0BaHUE aM(OTEpPHBIX CBOMCTB THUJPOKCHIA aATIOMUHUS U
TUAPOKCUIA IIMHKA, PEIIEHUE OHKCIEPUMEHTAJIbHBIX 3ajad mno Teme «Baxuelue
METAJUJIbl U UX COEAUHEHUSD.

Ipaxmuueckue pabomul:

6. JKEcTkocTh BOMIBI U METO/IbI €€ yCTPaHEHUS
7. BakneMie MeTaJUIbl ¥ UX COSTUHEHUS
Koumponvuuvie pabomur:

4, BaxHenlre MeTaJUIBI U UX COSIUHEHUS
Xumus U OKpysKawuas cpeaa — 6 4acos.

[lepBoHavanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSX yriiepoja
(MeTaH, 3TaH, 3TUJIEH, AlETUJIEH, 3TaHOJ, TJIUUEPHUH, YKCycHas kucnota). [IpupoaHbie
MCTOYHUKH YTIIEBOJAOPOAOB (Yrodib, MPUPOIHBIN ra3, HePTh), IPOAYKThl UX NEPEPabOTKU
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(6eH3uH), UX poJib B OBITY W IPOMBINIJIEHHOCTH. [IoHSATHE O OMOJOTMYECKH Ba)KHBIX
BEIIECTBAX: XKUPax, OeKax, yriieBoJaXx — U UX POJIA B KU3HM YEJIOBEKa. MaTepuaabHOe
€JIMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

BemectBa u Marepuaibl B MOBCETHEBHOM KU3HU YesioBeka. bezonacHoe MCIoib30BaH ue
BCIIECTB U XUMUYECKUX peaknuii B ObITy. [lepBas mOMOIIs MPU XUMHUYECKUX OXKOTax U
OTpAaBJICHUSX.

XUMUYECKOE 3arpsA3HEHNUE OKPYkKaIOIIeH cpebl (TIpeesibHas AOMyCTUMasi KOHIICHTPAIIHs
BemiectB (nanee — [1/IK). Ponb xuMuu B peliieHUH 3K0JIOTHYECKUX MPOOIIEM.

Xumuueckuii sKkcnepumenm:
U3yueHUE 00pa3lioB MaTEPHUAIOB (CTEKJIO, CIIaBbl METAJIOB, TOJIMMEPHBIE MaTEpPHUAIIbI).
Me:xnpeaMeTHbIE CBSI3H

Peanm3zanust MexXnpeIMETHBIX CBA3EH NP M3YYEHUH XMMHH B 9 Kiacce OCyLIECTBIIETCS
Yyepe3 MCMOJIb30BAHME KAaK OOIIMX E€CTECTBEHHO-HAYYHbBIX MOHSATUN, TaK W MOHSATHUH,
ABJISIIOIIUXCA CUCTEMHBIMU ISl OTEIIBHBIX IIPEAMETOB €CTECTBEHHO - HAYYHOI'0 LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TMOHSTHUS: Hay4HbIM (akT, rumore3a, 3aKOoH, TEOpHS,
aHaJgu3, CHUHTE3, KIaccupUKaIsg, TEPUOJIUYHOCTb, HAONIOJACHUE, DSKCIICPUMEHT,
MOJICTUPOBAaHUE, W3MEPCHHE, MOJICb, SBIICHHE, MAapHUKOBBIM A(PQEeKT, TEeXHOIOoTrusd,
MaTepuabl.

dusmka: Marepus, aToM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJIA, SJCKTPUUYCCKUN 3apsii, MPOBOAHHWKH, IOITYIPOBOIHUKH,
JURJICKTPUKH, (DOTOIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIECTBa,
ras, pacTBOp, pacTBOPUMOCTb, KPHUCTAUIMYECKas pemIéTKa, CIUIaBbl, (QHU3NYECKue
BEJTMYMHBI, CIUHUIBI HM3MEPEHHUS, KOCMHUYECKOE IMPOCTPAHCTBO, IUTAHETHI, 3BE3IBI,
Comnniie.

buonorusi: ¢orocunres, npixanuve, 6uocdepa, sKOCUCTEMA, MUHEPAJIbHBIE YI00peHUs,
MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TIOPO/IbI, TOJIE3HBIC
WCKOIIaeMbI€, TOILJIUBO, BOJIHBIC PECYPCHI.
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TEMATHUYECKOE IINTAHUPOBAHUE

8-e KIIACChbI
Kou- Cpoku dopmupyembie BocnurarenbHbIil KOMIIOHEHT
Ha3Banune temMbl BO HPOXOXKIECHUS YHHUBEpCaJIbHbIC YUeOHBIC 1CHCTBHS
4acoB

Paznen 1. IlepBoHavyanbHbIe XUMU

YECKUEC IMOHATHUA

1.1 Xumus —
BayKHas 00J1acTh
€CTECTBO3HAHMS
W IPaKTUYECKOU
NEeSATETbHOCTH
YEJI0BEKa

5

01.09 - 15.09

1.2 BentectBa u
XUMHYECKUE
peakiuu

15

21.09-16.11

Paznen 2. Baxueiimue npeacTaBUTENN
HEOPraHUYECKHX BEIIECTB.

2.1 Bo3ayx.
Kucnopon.
ITonstue
00 oKcuaax

6

17.11-07.12

2.2 Bomopon.
Ilonstue o
KHACIOTaX U
COJIIX

08.12-11.01

2.3 Bona.
PacTtBopsI.
ITonsTie

00 OCHOBaHUSIX

12.01 -26.01

2.4 OcHOBHEBIE
KJ1aCChI
HEOPTraHUYECKUX
COCIMHEHU I

11

01.02 - 14.03

Paznen 3. Ilepuoandeckuii 3aK0H 1
[lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB

ITo3naBaTeabHbIE
y4eOHble JeCTBUs
bazosvie nocuueckue oeticmeus:

YMEHUS  HCIOJB30BaTh  MPUEMBI
JIOTUYECKOTO0 MBIIUICHUSI TP OCBOCHUU
3HAHUMN: PACKPHIBATH CMBICT XUMHUUYECKHUX
MOHATUH  (BBIACTATH WX XapaKTePHBIE
MIPU3HAKHU, YCTaHABJIWBATh B3aMMOCBS3b C
JIPYTUMU  TIOHSTHSIMH),  HCIIOJIB30BaTh
MOHATHS IS OOBSICHEHUS OTHENIBHBIX

YHuBEpcCajadbHbIC

(GakTOB U sBJIEHUI, BRIOUPATh OCHOBAHUS

W KpuTepuh  Juid  KiIaccu(UKauu
XUMHUYECKUX BEIIECTB M XUMHUUYECKHX
peakuui, yCTaHaBIMBaTb  MPUUYHMHHO-
CJIEICTBEHHBIC CBSI3U MEXAYy OOBEeKTaMu
U3Yy4YEeHUs, CTPOUTH JIOTUYECKHE
paccyXIeHHs (MHAYKTUBHBIE,
JeAyKTUBHbIE, II0 AaHAJOTUM), JejaTh

BBIBOIBI M 3aKJIIOUCHHUS;

YMEHHE TPUMEHATh B Ipolecce
MO3HAHUSL  TOHATHA  (NMPEIMETHBIE U
MeTaIpeIMETHEIE), CHMBOJIMYECKHE
(3HAKOBbIE) MOJETH, HCIOJNb3yeMbIE B
XUMUH, npeoOpa3oBbIBATH HIUPOKO
OpUMEHSIeMbIE B XUMHH  MOJCIbHBIC
NpPEACTaBICHAS — XHUMHYECKHHA  3HAK
(cuMBOII BIIeMEHTA), XUMHUUecKas (opmyiia

- YCTaHOBJICHUE JOBEPUTEIBHBIX OTHOIICHUH MEXIy
yUUTeNleM M €ro YYEHHKaMH, CIIOCOOCTBYIOIINX
MIO3UTUBHOMY BOCIIPHUSATHIO YUAIIUMUCS TPEOOBaHHI
U TPOCHO YUYHUTENs, MPUBJICUCHUIO WX BHUMAHUS K
o0OcyxaaemMoii Ha ypoke uHpopMaIuu
- (opMupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K
YUYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIIUXCS
K CaMOpPa3BUTHIO M €aMOOOpa30BaHUIO Ha OCHOBE
MOTHUBAIMH K 00YYEHHUIO U TO3HAHUIO
- TpUMEHEHHE Ha YpPOKE HWHTEPAKTHBHBIX (QOpM
paboThl yyamMXcsi: - HHTEUIEKTYaJlbHBIX UIp,
CTUMYJIMPYIOIIMX  TIO3HABAaTEIbHYI0O  MOTHBAILIUIO
IIKOJIbHUKOB
- ¢dbopmupoBaHue KOMMYHHUKATHBHOM
KOMIIETEHTHOCTH B OOIIEHUH M COTPYIHUYECTBE CO
CBEPCTHHKAMHU
- (dopMupoBaHHE IIEIOCTHOTO MHPOBO33pPEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKU M OOIIECTBEHHOW MPAKTUKU
- pa3BuUTHE MOPAJIEHOTO CO3HaHUS "
KOMIIETEHTHOCTH B PEIIEHUH MOPAIbHBIX MPoOIeM
Ha OCHOBE JINYHOCTHOTO BBIOOpa
- TpUBICYCHHE  BHUMAaHHUS  IIKOJIBHUKOB K
[EHHOCTHOMY acCIleKTy HW3y4aeMbIX Ha YypoKax
SIBJICHU, OpraHu3alus uxX padoThl C MOIy4aeMol Ha
ypOK€ COLIMaIbHO 3HAUMMOU nHpopmanuen
- MoOyXJleHHe IIKOJBHUKOB COOJIOJAaTh Ha YpOKe
OONICTIPUHATBIE ~ HOPMBI  TOBEIEHHS, IpaBUIIa
o0mieHuss CcO  CTapIIUMU  (YYUTENIsIMH) U




. . MenneneeBa. CTpoeHHE aTOMOB.
XI/IMI/I‘-IGCKaSI CBA3b. OKI/ICHI/ITGHLHO-

BOCCTAHOBUTCJIBHBIC PCAKIINN

3.1
[Tepuoanueckuit
3aKOH U
[Tepuonuueckas
cHCTEeMa
XHUMHYECKHUX
3JICMCHTOB

. N.
Menpeneena.
CtpoeHue aToma

7

15.03 -12.04

3.2 Xumuueckas
CBSI3b.
OKHCIUTEITBHO-
BOCCTaHOBHUTEIIb
HBIC PCAKITUU

12

18.04 - 31.05

U ypaBHEHUE XMMHMUYECKON peakluuu — Mpu
peleHny y4yeOHO-TI03HaBaTeNIbHbIX 3aj1ad,

c YYETOM ATUX MOJEIBHBIX
MIPEICTaBICHHIA BBISIBIISITD u
XapaKTEepU30BaTh CYyIIIECTBECHHBIC
MPU3HAKK  W3y4aeMbIX  OOBEKTOB  —
XUMHYECKHX BCIICCTB M XHUMHYECKUX
peakiuii, BBIABIIITE oo0mmme
3aKOHOMEPHOCTH, PUYUHHO-

CIICJICTBEHHBIC CBSI3M M IPOTHUBOPCYHS B
M3yYaeMBbIX MPoLeccax U SBICHUIX.
bazosvle uccneoosamenvckue oeicmeusi:
YMCHHE HCIIOIB30BaTh
MOCTABJICHHBIC  BOMPOCHI B  KA4eCTBE
WHCTPYMEHTAa T[IO3HAHMs, a TakkKe B
KaueCcTBE OCHOBBI Ui  (OPMHUPOBAHUS
THIOTE3bl 10 TIPOBEPKE TMPABHIBLHOCTH
BBICKa3bIBAEMbBIX CYKICHHIA;

npuodpereHue OTIbITa 1o
MJIAHUPOBAHUIO, OpraHu3anuu u
MIPOBEACHUIO YYCHUYECKUX
HKCIIEPUMEHTOB, yMEHHE HabmogaTh 3a
X0JI0M mpoliecca, CaMOCTOSITENTEHO
MIPOTHO3UPOBATH ero pe3yJibTar,
dbopmynupoBaTh 0000IICHUS U BBIBOJIBI 11O
pe3yiabTaTaM  IPOBEAEHHOIO  OINBITA,
UCCJIEOBAHMS, COCTaBIATH  OTYET O

IIpOJIeJIaHHOM pabdoTe.
Paboma c ungopmayueti:

yMEHHUE BbIOMpPAaTh, AaHATU3UPOBATH U
UHTEPIPETHPOBATH uHpOpMaIIHIO
Pa3INYHBIX BUAOB U POPM MPEICTABICHHS,

CBEPCTHUKAMH (IIKOJIbHUKAMHU ), TIPUHITATIBI
y4e0HOM TUCIUILIMHBI U CAMOOpPTaHU3aIluN

- (opMupoBaHHE OCHOB HKOJIOTHYECKOH KYJIBTYPHI
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUIECKOTO MBIIUICHUS

- (opmupoBaHUE OCO3HAHHOTO, YBAXKUTEIHHOTO U
JTOOpOKENATENILHOTO  OTHOWICHHS K  JAPYTrOMY
YeIIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO
BKIIIOUEHUE B YPOK HUTPOBBIX MPOIEIYpP, KOTOpPHIE
NIOMOTAIOT  TOJJICpP’KaTh MOTHBALMIO JETed K
MOJTyYCHHUIO 3HAHUH, HAIKUBAHUIO TIO3HUTHBHBIX
MEXKITMYHOCTHBIX OTHOIIICHHH B Kilacce

- OCBOCHHE COIMAJHHBIX HOPM, MPABHII TOBEICHUS,
poneir u GopM COIMAIBHON KM3HHM B Tpynmax u

coo01ecTBax
- HCIIOJB30BAHUE BOCIMTATEIBHBIX BO3MOXKHOCTEHU
COJICpKaHUS y4eOHOTO npeaMera qyepes

JI€MOHCTPALMIO JETSM IMPUMEPOB OTBETCTBEHHOTO,
IPaXIaHCKOIO MTOBEACHUS
- (hopMupoBaHHE LIEHHOCTH 3/I0POBOTO

0e30MmacHOro oopasa KU3HU; YCBOCHUE IIPABUII
WHIAUBUAYAJIBHOI'O U KOJIJICKTUBHOI'O 0e30I1acHoro
IIOBCJCHUSA B ‘IpCSBI)I'-IaI\/’IHBIX CUTyalnusix,
YIPOKAOUIUX )KU3HU U 30POBBIO JIFOAEH




MOJly4aeMyl0 M3 Ppa3HbIX HCTOYHUKOB

(Hay4YHO-TIOTYyJISIpHAS JaUTEpaTypa
XUMHUYECKOTO COJIEP)KaHUsl, CIpPaBOYHBIC
nocoous, pecypcsl WuTepHera),

KPUTHYECKH OLICHUBATH MPOTUBOPEUYUBYIO
1 HEJIOCTOBEPHYIO HH(OPMAITHIO;

YMEHHE TPUMEHSTh  pa3iIuyHbIC
METO/BI ¥ 3aIpOCHl IIPU MOUCKE U 0TOOpe
uHpOopMaun u COOTBETCTBYIOIIMX
JTAHHBIX, HEOOXOJUMBIX IS BBITIOJHCHUS
yU4eOHBIX W  [O3HABATEIbHBIX  3ajad
ONpeNeNéHHOr0  TUMNa, MPHOOpETeHHe
ompiTa B 00JacTH  WCIOJIB30BaHUS
UH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH,  OBJIAJICHHE  KYJBTYypOu
AKTUBHOTO  WCIIOJB30BAaHUS  PA3ITHYHBIX
MOUCKOBBIX ~ CHUCTEM,  CaMOCTOSITEIBHO
BBIOMPATH ONTUMAJIBHYIO bopmy
Npe/ICTaBICHUS UHpOpMAIIUU u
WUIIOCTPUPOBATh  pelIaeMble  3a7adu
HECIIO)KHBIMH ~ CXEMaMH, JuarpaMMaMH,
apyrumu  dopmMamMu  TpadUKd U UX
KOMOHMHAIIASIMH;

yMeHHue HCII0JIh30BaTh u
aHAIM3UPOBATh B Ipolecce ydyeOHOU u
MCCIIEI0BATENbCKON NEeSATEIbHOCTH
uH(pOpMALIHIO 0 BIUSTHUU

IIPOMBILIUIEHHOCTH, CEJIBCKOT0 XO3SMCTBa
Y TPAHCIIOPTAa HA COCTOSTHUE OKPY KaroIen
IIPUPOJHON CPEBI.

KoMMyHuKaTHBHBIE  YHHBepCaJbHbIe
yueOHbIe 1eiCTBHS:




YMEHHUs 3aJaBaTh BOIPOCHI (B XOJIe
nuasora v (WIM) TUCKYCCHH) TI0 CYIIECTBY
oOcyxmaeMoil  TeMbl, (OPMYIUPOBATH
CBOHU NPEUIOKEHUS OTHOCHUTEIIBHO
BBINOJIHEHUS TTPEUIOKEHHOW 3a]1auu;

YMEHUS TPEJCTABIATH IMOJTyYCHHBIE

pe3yJIbTaThl [M03HABATEJIbHOMN
JIEATENIbHOCTA B YCTHBIX U MHCHbMEHHBIX
TEKCTax; JIeNIaTh IIPE3EHTALAIO0

pE3yNbTaTOB BBIMOJIHEHUSI XUMHUYECKOTO
SKCIIEpUMEHTa (J1abopaTOpPHOrO  OIbITA,
nabopaTopHOM pabOThI MO MCCIEAOBAHUIO
CBOICTB BEIIECTB, Y4EOHOTO TIPOEKTA);
yMEHHSI Y4eOHOTO COTPYAHHMYECTBA
CO  CBEpCTHMKaMH B  COBMECTHOM
MO3HABATEJIbHOM M  MCCJIEA0BATEIbCKOMN
JESITSIIbHOCTH npu pelIeHun
BO3HUKAIOIIUX NMPOOJIEeM Ha OCHOBE ydéTa
o0lIMX HHTEpPECOB U  COIJIacCOBaHUsA
no3uiuii (00CykIeHusl, 0OMEH MHEHHSIMH,
«MO3TOBBIE  TITYPMBD»,  KOOPJWHALUS
COBMECTHBIX  JCWCTBUIA,  OIpeaecHHe
KpUTEPUEB o OIICHKE  KadecTBa
BBITIOJTHCHHON paOOTHI M IPYTHE).

PeryasituBHbIE YHHBepcaJbHbIe
yueOHbIe 1elCTBHA:

yMeHUue CaMOCTOSITEIIbHO
OTIPEIeIIATh LeNH JeSATeTLHOCTH,
IJIaHUPOBATD, OCYHICCTBJIATD,

KOHTPOJIMPOBaTh M TPU HEOOXOIUMOCTH
KOPPEKTUPOBaTh  CBOI  JIEATEIbHOCTb,
BBIOMPATH HauOosee 3¢ pexTUBHBIC




CITOCOOBI perieHus y4eOHBIX u
[IO3HABATEJIBHBIX 33J1a4, CaMOCTOATEIbHO
COCTaBIISITh WIH KOPpPEKTUPOBATh
MIPEMJIOKEHHBIM AJITOPUTM JEHCTBUN IIpU
BBIIIOJIHEHUM  33JaHUl € Y4ETOM
MOJTy4Y€HHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX
00BEKTaxX — BEIIECTBAX U PeaKIusX,
OLICHMBAaTh COOTBETCTBHE IOJIYYEHHOIO
pe3ysipTaTa 3asBJICHHOW LEIH, YMEHHE
HCIIOJIb30BaTh u aHAIM3UPOBaTh
KOHTEKCTBI, MpeJjaraeéMbple B YCIOBUHU
3a1aHUM.

OO01uee ynciao 69
4acoB M0
nporpamMmme:
9-¢ KIIACCBI
Kou- Cpoxku dopmupyemble BocnurarenbHblil KOMIIOHEHT
Ha3Banue TeMbl BO MIPOXOKICHUS YHUBEpCaIbHbIC yUeOHbIE AeHCTBUS
4acoB

Pa3gen 1. BemectBo u

XUMHYCCKUC pCAKIUHN

1.1 IToBTOpEHUE
u yriyOnenue
3HaHUHI
OCHOBHBIX
pa3eoB Kypca
8 Kilacca

5

04.09 — 18.09

1.2 OcHOBHEIE
3aKOHOMEPHOCTHU
XAMUYECKHUX
peakuui

21.09 -02.10

ITo3naBaTenbHbIC YHHBepcaJlbHbIe
yueOHbIe el CTBUA
basosvie nocuueckue oeticmeusi:

YMEHHMS  HCIIOJIB30BAaTh  IPUEMBI
JIOTUYECKOTO0 MBIIUJICHUS] TPU OCBOEHUU
3HAaHUU: PacKphIBaTb CMBICI XHMHUYECKHX
HNOHATUH  (BBIAENATH UX XapaKTepHbIE
IIPU3HAKU, yCTAHABIMBATh B3aUMOCBS3b C
JPYTMMH  TOHSATUSIMH),  HCIIOJb30BaTh
MNOHATHUSL N1  OOBSCHEHUS OTIENbHBIX

- YCTQHOBJICHUE JTOBEPUTEIBHBIX OTHOLIEHUM MEXTY
YUUTEIEM M €ro Y4YEHHKaMH, CIIOCOOCTBYIOIIMX
MO3UTUBHOMY BOCIIPHATHIO YYaILIUMUCS TPeOOBaHUI
U MpOoChO yuuTessl, MPUBJICUECHUIO UX BHUMAaHHUS K
o0cyxaeMoil Ha ypoke uH(popMauu
- (opmupoBaHUE OTBETCTBEHHOIO OTHOILIEHUS K
YUEHHIO, TOTOBHOCTH U CLIOCOOHOCTH 00yYaroIMIHUXCs
K CaMOpa3BUTUIO U CaMOOOpPa30BAHMIO Ha OCHOBE
MOTHBAIIUH K 00YYEHUIO U TO3HAHUIO
- TpUMEHEHHE Ha YpOKE HHTEPAKTHBHBIX (QOpM




1.3
DNEKTPOIUTHYEC
Kas
JUCCOLIAIHS.
XuMudeckue
peakuun

B pacTBOpax

05.10-09.11

Pazgen 2. Hemerambl

1 UX COCAUHCHUA.

2.1 O6mas
XapaKTEePUCTHKA
XUMHYECKUX
3JIEMEHTOB
VIIA-rpynmsi.
I"anmorensl

4

13.11-23.11

2.2 O0mas
XapaKTepUCTHKA
XUMUYECKUX
3JIEMEHTOB
VIA-rpynmel.
Cepameé
COEIMHEHUS

27.11-14.12

2.3 O6mas
XapaKTePUCTHKA
XUMHUYECKHUX
JJIEMEHTOB
VA-rpynsl.
A3or, dpochop u
UX COCITMHEHUS

18.12 - 18.01

2.4 OGmas
XapaKTepUCTHKA
XUMHYECKHUX
3JIEMEHTOB
IVA-rpynner.
Yraepon u
KPEMHH, U UX

22.01-12.02

($haKkTOB W SIBJICHHI, BHIOMpPATh OCHOBAHMS
W KpuTepuu  Juid  KiIaccu(UKaluu
XUMHUYECKHX BEIIECTB W XUMHYECKUX
peakiuii, yCTaHaBIWBATh  MPUIUHHO-
CIIEICTBEHHBIC CBSI3U MEXAY OOBEKTaMU
U3YYEHUS, CTPOUTD JIOTUYECKHE
paccyXIeHus (MHIyKTUBHBIC,
JNENyKTUBHBIE, TI0O AaHAJOTUH), JeJaTh
BBIBOJIBI M 3aKJTFOYCHUS,

yMEHHE TPUMEHSATH B Ipoliecce
MO3HAHUS  TMOHATUS  (NPEAMETHbIE U
MeETanpeMETHBIC), CUMBOJIMYCCKUE
(3HAKOBBIE) MOJENIH, HCIIOJIb3yEMbIE B
XUMUH, peoOpa3oBbIBAThH HIUPOKO
NpPUMEHSEMbIE B XHUMHH  MOJEIbHBIC
MPEJCTaBICHUSI — XUMHYCCKHA  3HAK
(cMMBOJI 2JIEMEHTa), XUMHUYecKast popmyJia
U ypaBHEHUE XMMHUYECKOH peakluuu — MpH
peleHnr y4eOHO-TI03HABATeNbHBIX 3aj1ad,

c Y4ETOM 3THUX MO/JIEJIBHBIX
MPEJCTaBICHUI BBISABJISITH u
XapaKTepHU30BaTh CYILIECTBEHHBIE
NpU3HAKA  HM3yYaeMbIX  OOBEKTOB  —
XMMHYECKHX BEHIECTB M XUMHUYECKUX
peakuuid, BBISABJISITH oOmue
3aKOHOMEPHOCTH, IIPUYUHHO-

CJIICACTBCHHBIC CBA3U W IMPOTHUBOPCUUA B
HN3YYaCMBbIX IIpOoHecCax U ABJICHHUAX.
Bazosvie uccneoosamenvckue oeticmeust.
YMCHUC HUCIIOJIB30BaTh
INOCTAaBJICHHBIC BOIIPOCHI B KaueCTBC

paboThl ydamMXcs: - MHTEJUIEKTYalbHBIX WID,
CTUMYJIMPYIOIIUX  TO3HABATEJIbHYI0  MOTHBAILIUIO
IIKOJIbHUKOB

- ¢dbopmupoBanue KOMMYHHKaTUBHOU
KOMITETEHTHOCTH B OOIIEHUU U COTPYAHHUYECTBE CO
CBEPCTHHUKaMHU

- (QopmHupoBaHuE IIEIOCTHOIO MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIIECTBEHHOW MTPaKTUKU

- pa3BuTue MOPaJIBHOTO CO3HaHUsA u
KOMIIETEHTHOCTH B PELIEHUH MOPAJIbHBIX MPOoOiIeM
Ha OCHOBE JIMYHOCTHOTO BBHIOOpA

- IOpUBJICYEHHE  BHUMAaHMUS  IIKOJBHUKOB K
LHEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha YpOKax
SIBIICHH, OpraHu3alis UX padoThI C MOJy4yaeMOi Ha
ypOKe CoLlMaabHO 3HAYUMOM nHpopmanuen

- MOoOyXJIeHHE IIKOJBFHUKOB COONIOAaTh Ha YpOKe

OOIIENPUHATBIE  HOPMbI  IOBEJIEHHs, IpaBUIiIa
oOmieHust co  cTaplIUMU  (YUUTEISIMH) |
CBEpCTHUKAMHU (LIKOJIBHUKAMH), HPUHIUIIBL

y‘Ie6HOI>i OUCHUIIJIINHBI 1 CaMOOpFaHI/I3aHI/II/I

- (hopMHpOBaHHE OCHOB 3KOJOTHYECKOU KYJIbTYPHI
COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO MBIIIUIEHHUS

- (opMUpOBaHHE OCO3HAHHOI'O, YBAKUTEIHLHOIO U
JOOpPOKEIATEIbHOTO ~ OTHOLICHHS K  JAPYroMy
YeJI0BEKY, €r0 MHCHHIO, MHPOBO33PEHHUIO
BKIIIOYCHHE B YPOK WIPOBBIX MPOIEIYp, KOTOPBIC
MOMOTalT MOJJEepXKaTh MOTHUBALMIO JIETEH K
MOJIYYCHHUIO 3HAHWM, HATXUBAHUIO TO3UTUBHBIX
MCKINYHOCTHBIX OTHOIHCHI/Iﬁ B KJIaCCE

- OCBOCHHE COIIHAILHBIX HOPM, MPAaBHJI MOBEICHUS,
posieit U GopM conMaIbHON KU3HM B TPYIIAX H
coo00I11IeCTBax

- HCIIOJIB30BAaHHUEC BOCIIHUTATCIBHBIX BOSMO)KHOCTGf/i




COEIUHEHHUS

Pazgen 3. Merauisl 1 ©X COSTUHEHUS.

3.1 OOmme 4 15.02 - 26.02
CBOICTBa

METAJLIIOB

3.2 Baxueiimue 16 29.02 - 27.04
METaJUIBI U UX

COETUHEHUSI

Pazgen 4. Xumus u okpy»Karomas cpeaa

4.1 Xumus u 6 02.05- 23.05

OKpY Karomiast
cpena

WHCTPYMEHTAa TIO3HAHMs, a TakkKe B
Ka4ecTBE OCHOBBI Uil (pOPMHUPOBaHUS
TUTIOTE3bl TI0 TMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

npuoOpeTeHue OTIbITa o
TUTAHUPOBAHHMIO, OpraHU3aIiH "
MIPOBEJICHUIO YYEHUYECKUX
DKCIIEPUMEHTOB, yYMEHHE HaOII0IaTh 3a
X0JI0M mporecca, CaMOCTOSITEITLHO
IPOTHO3UPOBATH €ero pe3yJbTar,
dbopmyaupoBaTh 0000IICHUS U BBIBOJIBI 1O
pe3ysbraTaM  MPOBEIEHHOTO  OIIBITA,
HWCCIICIOBAHNSA, COCTaBIATH OTUYET O
NpoJIeJIaHHOM padoTe.

Paboma ¢ ungopmayueti:

YMEHHE BBIOUPAThH, aHATU3UPOBATH U
UHTEPIPETHPOBATH nH(OpPMALIHIO
pa3InYHBIX BUIOB U POPM MPEICTABICHHUS,
NOJy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB

(Hay4HO-TIOIYJIIpHAs auTeparypa
XUMHYECKOTO COJICP)KaHUs, CIpPaBOYHBIC
nocoows, pecypchl Wutepuera),

KPUTHYECKH OLICHUBATh MPOTHBOPEUYUBYIO
1 HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE  IPUMEHATH  Pa3JIMYHbIC
METOJII M 3aMpPOCHl TPU MOUCKE U OTOOpE
uH(popMaIuu u COOTBETCTBYIOIIUX
JaHHBIX, H€06XO)II/IMBIX JJIs1 BBIIIOJIHCHUSL
y‘-Ie6HBIX )51 IIO3HABATCIIbHBIX 3a1a4
omnpeAenéHHOr0  THUMa, MpPUOOpETeHHe
ompiTa B O0JNAacTH  HCIIOJIb30BAHUS
MH(}OPMaLIMOHHO-KOMMYHHUKATUBHBIX

coJiepKaHus y4eOHOT0 npenMera qyepes
JEMOHCTPAIMIO JIETSM MPUMEPOB OTBETCTBEHHOTO,
IPa)IaHCKOTO MOBEACHUS

- (hopMupoBaHUE ICHHOCTH 3I0POBOTO U

6e30macHoOro oopasa >KU3HU; YCBOCHHUE TPaBUII
UHAUBUAYAJIBHOT'O U KOJUICKTUBHOI'O 0e30macHoro
IIOBCJACHUSA B ‘IpC3BLI[IaI>'IHBIX CUTyalusx,
YIPOXKAIOIINX JKU3HU U 30POBBIO JIFOJICH




TEXHOJIOTHIA, OBJIAJICHUE KYJIbTYPOil
AKTUBHOTO HCIIOJIb30BAHUS  PA3IIUUHBIX
IIOMCKOBBIX ~ CHUCTEM,  CaMOCTOSTEIbHO
BEIOHpATH ONTUMAJIbHYIO bopmy
MpeJICTaBICHUS uHbopManuu u
WUTIOCTPUPOBATh  pellaeMble  3ajauu
HECJIO)KHBIMU ~ CXEMaMH, JuarpaMmmami,
apyrumMu  dopmMamMu  TpadpuKd U HX
KOMOWHAIIASIMH;

yMeHHe HCIIOJIB30BAaTh u
aHAJM3UPOBaTh B TMpollecce ydeOHOH U
HCCIIEA0BATEILCKOM JIeSITeIbHOCTH
UHPOPMALINIO 0 BIIUSTHUU

IPOMBIIIJICHHOCTH, CEIbCKOTO XO03sHCTBa
U TPAHCIOPTa Ha COCTOSIHME OKpYXKaroIei
IIPUPOJHOM CPEBI.

KoMMmyHuKkaTHBHBIE  YHHBepcaJlbHbIe
yueOHbIe el CTBHA:

YMEHHUs 3aJaBaTh BOIPOCH! (B XoOJe
nuasnora v (Win) TUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll  TeMbl, (OPMYIHPOBATH
CBOHU IPEUI0KEHUS OTHOCHUTEJIBHO
BBINOJIHEHUS ITPEJVIOKEHHON 3a/1auu;

YMEHHS MPEACTaBIATh IMOJyYEHHbIE
pe3yabTaThl M03HABATEJIbHOMN
JESTEIIBHOCTH B YCTHBIX M IMCbMEHHBIX
TEKCTax; JieNaTh IIPE3EHTALNIO
pE3yJIbTaTOB BBIMOJIHEHUSI XHUMHUYECKOTO
SKCIIEpUMEHTa (J1abopaTOpPHOrO  OIbITA,
71a0opaToOpHOil pabOThI MO KCCIIEIOBAHUIO
CBOWCTB BEILIECTB, yUeOHOTO MPOEKTA);

YMEHHSI y4eOHOro COTpYAHHMYECTBA




co CBEpCTHUKAMU B COBMECTHOM
MO3HABATEIIbHON W HCCIeI0BaTEeIbCKON
JIeATETbHOCTH npu pelieHnn
BO3HUKAIOIIKUX MPOOJIEeM Ha OCHOBE y4éra
o0LIMX HHTEpPECOB U  COIJIacOBaHUs
no3unuii (00CyXaeHHsI, 0OMEH MHEHUSIMU,
«MO3TOBBIC  IITYPMBI»,  KOOPAHHAIIHS
COBMECTHBIX  JE€HUCTBHUM, OIpEIEICHUE
KpUTEPHUEB o OIICHKE KauecTBa
BBITIOJITHCHHOW PabOThI U IpyTHe).

PeryasituBHble YHHBepcaJibHbIe
yueOHbIe 1elCTBUA:

yMEHUE CaMOCTOSITENIbHO
OTIpeIeINATh HEeH NeSITeNIbHOCTH,
IJIAHUPOBATb, OCYIIECTBIIATS,

KOHTPOJIMPOBATh M TIPU HEOOXOIUMOCTH
KOPPEKTUPOBATh  CBOIO  JCSATCIBLHOCTD,
BBIOMPATH HauOosee 3 peKTUBHBIC

CIIOCOOBI penieHus y4eOHBIX u
[MO3HABATENBHEIX 3a1ad, CaMOCTOSTEILHO
COCTaBJIATH 1507051 KOPPEKTHPOBATh

MPEUIOKEHHBIN ANTOPUTM JEUCTBUU MPU
BBITIOJTHEHUU 3a7aHui c Y4ETOM
MOJIy4€HHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX
o0BeKTax — BELIECTBAX U peaKuusx,
OLICHUBATb COOTBETCTBUE IIOJIyYEHHOTO
pe3yibTaTa 3asBICHHOM LM, YyMEHUE
HCIIOJIB30BaTh " aHAIIM3UPOBATh
KOHTEKCTBI, MpeJjaraéMple B YCIOBUHU
3a7JaHuH.




OO011ee yncJao
YacoB M0
nporpamMmme:
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

YUYEBHOE OBOPYJIOBAHHUE

1. Cnennaiu3upoBaHHBIN KJIACC XUMUH (JJAOOPAHTCKAsl, BHITSHKHOM 1mIKad,

CIICHUAIIM3UPOBAHHBIC CTOJIbI, I[OCKa).

2. CreHpnl:

«Ilepnoanueckas cucrema xumudeckux sneMeHToB J[.1. MenaeneeBay -« Tabnuia
pacTBopuMOCTU»-«I3MEHEHNE OKPACKH UHAUKATOPOBY

«TexHuka 6€30IIaCHOCTH

TaOau1b! CTEHI0BBIE

Tabmuel «Xumus», 8, 9 kiaacc

3. [IpoTuBOMOXKapHAS] CUTHATTU3ALIHS.

4. HarypasibHble OOBEKTHI:

Kosnekuum MuHepanaoB U TOPHBIX MOPOJ;
MeTaioB u CIJIaBOB;

MuHepasbHbIX YI00OpEHU;

[InacTMacc, Kay4yKoB, BOJIOKOH.

5. XuMUYEeCKHUE pEaKTUBBI U MaTEPHUAIbI:

Haunbonee yacTo ucnosib3yemsle :

1)IIpocThie BeliecTBa: Meb, HATPUM ,KAJIBIIMI, MAarHUH, JKeJI€30, [IMHK;

2)okcunbl: Mmeau(||),kanbius, sxxenesa(|||),maraus;

3)KUCIIOTHI: CepHasi, COJIsIHAs, a30THAS;

4)ocHOBaHUSA - TUAPOKCUBI: HATPUS, KAJIbLIM,25%-HbIil BOAHBIN pacTBOp aMMHUAKa;
S)conu: xJopuasl HaTpusi, Meau(||),anroMunms, sxene3a(|||);HuTpaThl Kanus, HaTpus,
cepebpa; cynbdatel Mmeau(||),xenes3a(||), kene3a(|||),aMMoHuS; HOIU Kaus, OPOMUJT
HaTpHS,

6)OpraHM4ecKUe COCIMHEHUS: ATAHOJ, YKCYCHAsl KUCJIOTa, METUJIOBBIN OpaH)KEBBIH,
dbenondraneux, 1aKmMyc.

6. Xumudeckas mabopaTtopHas 1mocyza, arnmnaparsl 1 IpruOOpHI:

1)ITpuGops! 1151 pabOTHI € Ta3aMu;

2)anmapatbl 1 MPUOOPHI TS OMBITOB C TBEPAbIMU, )KUJIKUMHU BELIECTBAMHU;
3)uzMepuTenbHbie MPUOOPHI U MPUCTIOCOOICHUS ISl BHITIOJHEHUS OIBITOB;
4)cTexisiHHAs U TIaCTMAccoBasi MOCyAa U MPUCIIOCOOIEHUS 1JIsi TPOBEJACHHUS OTBITOB.

7. Mopnenu:
Habopsl Mojiesneit aToMOB AJ1s1 COCTaBICHUS IIAPOCTEPIKHEBBIX MOJIEICH MOJIEKYT,
Kpucrannuueckue pemeTku CoJeu.



Y4eOHbIie MOCOOMS HA MTEYaTHON OCHOBE:

[lepnognyeckas cuctemMa xuMu4deckux 3nemMeHToB J1.1.Menneneesa;

Tabnuia pacTBOPUMOCTH KUCJIOT, OCHOBAHUMN COJICH;

DJIEKTPOXUMHYECKUN PSAJT HAMIPSYKEHU METAIIIOB;

AJITOPUTMBI 110 XapAKTEPUCTUKE XUMUYECKHUX FIIEMEHTOB, XUMUYECKUX PEAKIUN,
penieHuio 3a1ay; Juagakruueckue MaTepuansl: paboune TeTpaay Ha IEYaTHOM OCHOBE,
WHCTPYKIIHNH, KAPTOUKHU.

DKpaHHO-3BYKOBBIE CPEACTBA OOYUCHHUS:
OnektpoHHas onbnuoreka «IIpocBemenuey. « Xumus. 8-9 kmacey. MynbsTuMeuitHOE
y4eOHOE Mocobue HOBOTO 00pa3siia.

YyeOHoe anekTpoHHoe u3nanue «Xumus (8-11 kmacc). Bupryansnas nabopaTopus»,
KomrmibroTepubie pe3enTaiuu B hopmare Ppt.

MyneTuMenniiebii mpoektop. MHTepakTuBHas nocka. [IpunTep.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubaunoreka LIOK https://m.edsoo.ru/7f41a636
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COT'JTACOBAHO

[TpoToxon 3aceqanus

METOAUYECKOTr0 00beTUHECHUS
€CTEeCTBEHHO-HAYYHOI'O IIMKJIA
ot 28 aBrycra 2023 royma Ne 1

Kanycruna H. B.

(Tmoamuch)

COI'NTACOBAHO

3aMecTUTEIb AUPCKTOpa

MensaukoBa H. 1.

(moamuce)

28.08.2023

(maTa)

«PexomeH0BaTh pabouyIo MPOTrpamMMy K YTBEPKIACHHUIO

HpOTOKOJ'I 3ac€aaHus I€aarorutdyeCKoro CoBcra

ot 28 aBrycra 2023 roma Ne 1
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