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1. NOACHHUTEJIbHAA 3AITUCKA

Marepuans! 11t pabodell mporpaMMel pa3paboTaHbl Ha OCHOBe mporpammbl: Kysnernosa H.
E. Xumus: pabogas nporpamma: 8-9 xnaccel / H.E. Ky3uenosa, H. H. I'apa. — M.: Benrana-I'pad,
2017.

YuyeOHuKH:

— Xwumus: 8 knacc: yueOnux/ H.E. Kysnenosa, 1.M. Turtosa, H.H. I'apa. — M.: Benrana-I"pad,
20109.

—  Xumus: 9 knace: yuyeOHUK 17151 00meoOpazoBatenbHbix oprannzanuii/ H.E. Ky3snenosa, .M.
Turosa, H.H. I'apa. — M.: Benrana-I'pad, 2020.

YpoBeHb U HaNpaBjeHne padoyeii MporpaMMbl: padoyas mporpaMMa npeaHa3HaueHa I
oOyuaromuxcs 8-9 KiaccoB OCHOBHOTO 0OHIEro 0oOpa3oBaHHWs, COOTBETCTBYET OOILEMY YPOBHIO
pa3BUTUS M TOATOTOBKM OOYyYaroONIIMXCSl JAaHHOTO BO3pacTa M HampaBlIeHa HA peaIu3aluio
00513aTeNIbHOTO MUHIMYMa COJICPXKAHHUS y4eOHOTO MpenMeTa «XUMUs».

Heab: nate eanHOE NPEACTAaBICHUWE O NPUPOJE, CHOPMHPOBATH ECTECTBEHHOHAYYHYIO
KapTHHY MHpa, MHPOBO33PEHHE M OSKOJOTMYECKYI0 KYJIbTypy, a TakKe BHOCHUT BKIQJ B
(dbopMupoBaHHE HPABCTBEHHOCTH, JAYXOBHOCTH, OOIIMX KJIFOUEBBIX KOMIICTEHIIMH, B BOCITMTaHHE
TPYAOIIO0HS, SKOJIOTHYECKON M MOTPEOUTENBCKON KYIbTYphl 00yJaIOIIMXCS.

3agaun:
— (bOpMI/IpOBaHI/Ie CUCTCMbI XUMHNYCCKUX 3HaHI/II71 KaK KOMIIOHCHTA GCTGCTBCHHOHaquOﬁ KapTI/IHI)I
MUDA,
— pa3BUTHEC  JIMYHOCTH  OOYYarOIIUXCH, UX  HMHTCJUICKTYAJIbHOE M HPaBCTBCHHOE

COBEpIICHCTBOBaHUE, (POPMUPOBAHUE Y HUX T'YMAaHUCTHYECKHX OTHOIIEHUH M SKOJIOTHMYECKU
11e1eco00pa3HOro MOBEACHUS B OBITY M B TPYIOBOM JIEATEIIEHOCTH,

— BBIpa0OTKA TOHUMAHUS OOLIECTBEHHOW TMOTPEOHOCTH B Pa3BUTHM XHUMHHU, a TakKKe
(dbopMUpOBaHHE OTHOIIEHUS K XUMHH KaK K BO3MOXKHOH oOmactu Oyayiied mpakTHYecKOi
JIeSITEILHOCTH;

— ¢opMupoBaHHe yMEHHUU O€30MacHOTO OOpalleHHs] C BEIIECTBAa- MH, HCIOIb3YEeMBIMU B
MOBCEIHEBHOM KM3HH.

OO0mas xapakrepucTuka yue0HOro npeamera

B cucreme ectecTBeHHOHAy4yHOTOo OOpa30BaHUS XMMHSI KaK y4eOHBIH MpeAMeT 3aHUMAaeT
BOKHOE MECTO B MO3HAHUU 3aKOHOB MPHUPOJBI, (GOPMHUPOBAHUHM HAYYHOM KapTHHBI MUPA, CO3TaHUHI
OCHOBBI XMMHYECKHUX 3HAHHM, HEOOXOAMMBIX JUIs MOBCEIHEBHOHN >XU3HU, HABBIKOB 30POBOTO U
0e30macHOro NIl YeJIOBEKa W OKpYXKArollel ero cpeasl oOpa3za KU3HMU, a TakKK€ B BOCIUTAHUU
JKOJIOTUYECKOU KYJIBTYPBI.

VYcenenHocTh U3y4eHHsl XUMUAU CBSI3aHa C OBJIAJICHUEM XHMHUYECKHM SI3bIKOM, COOTIOZICHUEM
mpaBmwi 0e30macHON pabOThl MPU  BBHIMOTHEHUH XHUMHUYECKOTO JKCIEPUMEHTa, OCO3HAHUEM
MHOTOYHMCJIEHHBIX CBS3€W XUMHHU C IPYTUMU MPEIMETAMHU IKOJBHOTO Kypca.

[TporpaMMma BKJIOYaeT B ce0s OCHOBBI HEOPTAaHMUYECKON W OpPraHWYecKOW XuMuH. | 1aBHOU
uJeel MporpaMMbl SIBISIETCS CO37aHUE 0a30BOr0 KOMIUIEKCAa OIMOPHBIX 3HAHUW 10 XHUMHH,
BBIPKEHHBIX B (JOPME, COOTBETCTBYIOIIEH BO3pACTy 00yJarOIINXCSI.

B comepxaHuum maHHOTO Kypca TMPEICTaBJICHbI OCHOBOIMOJIAraloIue XHUMHUYECKHUE
TEOPETUYECKUE 3HAHUSI, BKIIIOYAIOIIUE U3YyYEHHUE COCTaBa U CTPOCHMS BEIIECTB, 3aBUCUMOCTH HX
CBOWCTB OT CTPOEHHUSA, IMPOTHO3UPOBAHHME CBOICTB BEIIECTB, HCCIEAOBAHHE 3aKOHOMEPHOCTEH
XMMHYECKUX MTPEBPALLCHUIN U NIYTEN YyIPABIEHUS UMU B LIEJISIX OJYYEHUS BELIECTB U MAaTEPUATIOB.

TeopeTnyeckyr0o OCHOBY H3Y4Y€HUS HEOPraHWYECKOM XHMHUU COCTaBJIsE€T aTOMHO-
MOJIEKYyJIsIipHOe ydeHue, llepmommueckuit 3akoH .M. MenneneeBa ¢ KpaTKUMHU CBEACHUSMH O
CTPOCHUHU aTOMa, BUAAX XUMUYECKOU CBS3U, 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUUECKUX PEAKIIUH.

B wu3yueHum Kypca 3HAYuTEIbHAs POJb OTBOJUTCS XUMHUYECKOMY DKCIEPUMEHTY:
MPOBEACHUIO TMPAKTHYECKUX M J1abOpaTOpHBIX padOT, OMUCAHUIO PE3YJIbTATOB YYECHHUUYECKOTO
HKCIEPUMEHTA, COOIIOACHUIO HOPM U IpaBMII Oe3011acHOM paboThl B XUMHUYECKON J1abopaTopuu.



Peanuzanus 1aHHOM mporpamMMbl B mporecce 0OydeHHs MO3BOJIUT O0YYaIOUUMCS YCBOUTh
KJIIOUEBbIE XMMHUYECKHE KOMIIETEHIIMM WU MOHATH POJIb U 3HAYCHHE XMMHH CPEId APYTHUX HAYK O
IIPUPOJIE.

N3yuenne mnpeamera «XuMHA» B 4YacTH (OPMHUPOBAHHUA Yy OOYyYAIOIUXCA HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHUS OOIICHAYyYHBIX METOJO0B (HAOJIOAEHUE, HM3MEpPEHHE, SKCIIEPHUMEHT,
MOJICJINPOBAHUE), OCBOCHMSI IMPAKTUYECKOrO INPUMEHEHUS Hay4yHbIX 3HAHUH OCHOBaHO Ha
MEXIIPEIMETHBIX CBS3sX ¢ npenmeramu: «buomorus», «l'eorpadus», «cropus», «Jlutepatypay,
«MatemaTtuka», «OCHOBbI 0€30MAaCHOCTH JKU3HEAEATEIbHOCTUY», «Pycckuil s3bIk», «DPU3MKay,
«OKOJIOTUSY.

MecTo y4eOHOro npeaMera B y4eOHOM ILJIaHe

B yueOHOM mnnaHe yueOHbIM mpeamer «XUMHA» OTHOCUTCA K IpPEeIMETHOM obiactu
«EcTecTBEeHHO-Hay4YHBIE NPEAMETHI). YUEOHBINH MpeIMET U3ydaercs ¢ 8 1o 9 Kjacc U pean3yercs
32 CYeT 4acoB M3 00s3aTeJIbHOM yacTW ydyeOHOro miaHa. Y4eOHOe coliepkaHHMe Kypca XMMUHU
paccuutano Ha 138 wacos (o 2 Jaca B Hezeno B 8-9 kinaccax).

2. HTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O NIPEIMETA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJabTaThl OCBOCHHSI MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHHA
JOCTUTAIOTCS B X0/1¢ OOy4yeHUs XMMHMU B €IUHCTBE y4ye€OHOW M BOCIIUTATEIbHOM NEATEIbHOCTU B
COOTBETCTBUM C TPAJAULMOHHBIMU POCCUICKUMHU COLMOKYJIBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMM, MPHUHATHIMA B OOINECTBE NpPaBWIAMH W HOPMaMH IIOBEJECHHUS M CIIOCOOCTBYIOT
IpoLeccaM CaMOIO3HaHUs, CAMOPA3BUTHS U COLIMAIN3ALIUN 00yYaroIUXCsl.

JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJACTBOBATHCS
CUCTEMOM IO3UTHBHBIX LEHHOCTHBIX OpPUEHTAllMM M PpaCLIMPEHUE OIbITa ACATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HUCTOPHUUECKOMY U HAyYHOMY
HaclleINl0, TOHHMMAaHMs 3HAYEHMs XHUMHMYECKOW HayKd B KM3HM COBPEMEHHOIo OOIEecTBa,
CIOCOOHOCTH BIaJIeTh JIOCTOBEpHOH HH(OpMaLUel O MepeJoBbIX AOCTHKEHHSIX M OTKPBITUAX
MHPOBOM U OT€YECTBEHHON XMMUM, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 ycTpoWCTBE MHpa
H 00IIIEeCTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

IIPECTABICHUS] O COLMAJbHBIX HOPMAax M IpPaBUIaX MEXJINYHOCTHBIX OTHOIIECHUN B
KOJJIEKTHBE, KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B 00I1eCTBEHHO TIOJIE3HOM,
yueOHOMCCIIEI0BAaTENbCKOM, TBOPYECKOW M JAPYTrUX BHUJAX JAEATEbHOCTH, TOTOBHOCTH K
pa3HoO0Opa3HON COBMECTHOW JEATENbHOCTH IPU BBHIMOJIHEHUM y4eOHBIX, MO3HaBaTENbHBIX 3ajad,
BBIMOJIHEHUN XUMHUYECKUX JKCHEPUMEHTOB, CO3JaHUM Y4YEOHBIX MPOEKTOB, CTPEMIICHHS K
B3alMOINOHUMAHHUIO M B3aMMOIIOMOIIM B TMpoIlecce 3TOW Yy4eOHOHl AedaTeabHOCTH, TOTOBHOCTHU
OLICHHUBATh CBOE MOBEACHHUE U MOCTYNKH CBOMX TOBapUIIECH ¢ MO3UIMM HPAaBCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUs MOCIEACTBUM TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKHE MTPEICTABICHHS O BEIIECTBE U XMMHUYECKON PEaKIUU, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKH M COCTABJIAIOIIME OCHOBY JJii MOHMMAHUS CYIIHOCTH
HAyYHOH KapTHHBI MHUpPA, MPEJCTAaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS HPUPOIbI,
B3aUMOCBSA35X YEJI0OBEKA C IPUPOJHOMN CPEIoi, O POJIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

IIO3HABATENIbHBIC MOTHBBI, HANPABICHHBIC Ha TIIOJYyYCHHE HOBBIX 3HAHMM 110 XHMHH,
HEOOXOAMMBIE ISl OOBSICHEHHs HAONIOAaeMbIX IIPOLIECCOB U SIBICHHMM, I03HABaTEIbHOM,
MH(GOPMALIMOHHON M YUTATENIbCKON KYJIbTYPbI, B TOM YMCIIE HABBIKOB CaMOCTOSITEIILHOM paboThI C
y4eOHBIMM TEKCTaMH, CIPABOYHOM JHUTEpaTypoil, MOCTYHHBIMH TEXHUYECKHMMHU CpPEACTBAMHU
MH(GOPMALIMOHHBIX TEXHOJIOTH;



WHTEpeC K OOYYCHHIO W TO3HAHUIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM00Opa30BaHUIO, MPOCKTHOM M HCCIEIOBATEILCKOM MESITEIIbHOCTH, K OCO3HAaHHOMY BBIOODY
HAMpPaBIEHHOCTH U YPOBHS 00y4YEHUS B HalbHEHIIIEM;

4) popMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH KM3HU, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 37I0POBBIO, YCTAHOBKH HA
3I0POBBINA 00pa3 KU3HHU, OCO3ZHAHKE TIOCIEACTBUN U HETIPUIATHE BPEIHBIX IIPUBBIUCK (YIIOTpeOIeHUS
QJIKOTOJIsI, HApKOTHKOB, KYypeHUs), HEOOXOJUMOCTH COOJIOJEHUS MpaBWI OE30MacCHOCTU TPU
o0paleHuy ¢ XMMUYECKIMH BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

HWHTEpPEC K MPAKTHYECKOMY HM3yYCHHIO Ipodeccuii U Tpyda pa3jIMvyHOro poja, YBaKEHHE K
TPyAy M pe3yJbTaTaM TPYIOBOH JESITEIbHOCTH, B TOM YHCJIC Ha OCHOBE MPUMEHEHHS MPEIMETHBIX
3HAHWUU 110 XUMHUH, OCO3HAHHBINM BHIOOP MHIUBHIYabHON TPACKTOPUHU TIPOAOKEHUS 00pa30BaHus C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XWUMHHU, OOIICCTBCHHBIX HWHTEPECOB U
MOoTpeOHOCTEH, ycneuHoi npodecCUOHATBHONW AEATeIbHOCTH U Pa3BUTUS HEOOXOAMMBIX YMEHHUH,
TOTOBHOCTB aJJalITUPOBATHCS B IPO(PECCHOHAILHOMN CpeJie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS

9KOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIEGHUE K MPHUPOJAC KaK HMCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAaHMS, IMOHMMAaHHE IEHHOCTU 3JI0POBOT0 M 0e30MacHOro oOpasza >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3NYECKOMY U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHHE
IIEHHOCTH COOJIIOJICHUSI TIPaBWJI O€30IacHOrO IMMOBEICHHS NpH paboTe C BEHISCTBAMH, a TAKXKE B
CUTYAIUSAX, YTPOIKAIOITUX 3I0POBBIO U KU3HU JIFOICH;

CIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJIydaeMble TIPU M3YYEHUU XUMHH, JJS pelleHus 3ajad,
CBS3aHHBIX C OKpYXKAaIOLIeH NpPUPOTHOM Cpemo, i MOBBILICHUS YPOBHS HKOJIOTHMYECKOM
KYJBTYPBI, OCO3HAHHUs TJIO0ATBHOTO XapakKTepa IKOJIOTHYECKUX MPOOJIEM W IyTeH HX pPEIeHUs
MOCPEJACTBOM METOJIOB XUMHH, 3KOJOTHYCCKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B
MO3HABATENBHON, KOMMYHUKATUBHOM U COIIMANLHOM MTPaKTUKE.

METAIIPE/METHBIE PE3YJIBbTATBI

B cocraBe MeranpeaMETHBIX PE3yJIbTAaTOB BBIICIAIOT 3HAYMMBIE IS (OPMHUPOBAHUS
MHPOBO33PEHUs OOIICHAYYHbIC TOHATHS (3aKOH, TEOpHsl, NMPHUHIUI, TUNoTe3a, (akT, CUCTEMA,
MPOLIECC, DKCIEPUMEHT U JPYroe.), KOTOpble HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MpeIMeTax U MO3BOJSIOT Ha OCHOBE 3HAHWMM U3 3TUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O
I[EJIOCTHOW HAyYHOW KapTUHE MHpa, WM YHUBEPCAIbHBIC yYeOHBIC ICHCTBUS (TIO3HABATEILHBIC,
KOMMYHHKATHUBHBIC, PETYJSATUBHBIC), KOTOpPBhIC 0O0ECIeYnBalOT (HOPMHPOBAHWE TOTOBHOCTH K
CaMOCTOSITENTFHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOU JAesITENEHOCTH.

Ilo3HaBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble JJornueckue AeHcTBHA:

YMEHHS UCIOJIb30BATh MPUEMBI JIOTHYECKOTO MBITIICHUS P OCBOCHHUH 3HAHUI: pacKphIBATh
CMBICJ XUMUYECKUX TIOHATUH (BBIACIATh UX XapaKTEepHbIC IPU3HAKHU, YCTAHABINBATH B3aUMOCBSI3b C
JIPYTUMU TIOHATHSIMH), UCTIONB30BaTh MOHATHS i OOBSICHEHHs] OTICNBHBIX (PAaKTOB U SIBICHUH,
BBHIOMpATh OCHOBAHHS W KPHUTEPHH I KIaCCH(PHKAIMK XUMHYCCKHX BEIISCTB M XHUMHUYCCKHUX
peakuii, ycTaHaBIMBATh MPUYUHHO-CIICIICTBEHHBIC CBSI3W MEXITy OOBEKTaMH W3YYCHHS, CTPOUTH
JIOTUYECKUE pacCyXIeHus (MHIYKTUBHBIC, ICAYKTUBHBIC, 1O AaHAJOTWH), JAeNaTh BHIBOJIBI U
3aKJIIOYEHUS;

YMEHHE TPUMEHATh B TIPOIECCEe IMO3HAHUS TOHATHS (NPEIMETHBIE W METalpeIMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICTH, WCIOJIb3YyEeMble B XHWMHH, MPeoOpa3OBBIBATh IIUPOKO
MPUMEHSIEMbIE B XHMHHU MOJICIIbHBIE TPEJICTABICHUS — XHUMHUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XUMHUecKkas QopMyla U YpaBHCHHE XHUMHUYECKOW peakluu — TPU PEIIeHUHu y4eOHO-
MMO3HABATENBHBIX 33J1a4, C YUYETOM 3THX MOJCIBHBIX MPEACTABICHUN BBISIBIATh U XapaKTEPU30BATh
CYIIIECTBCHHBIC MPU3HAKH U3YYaEMBIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIIHH,
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BBISIBJISTH OOIIME 3aKOHOMEPHOCTH, PUYNHHO-CIIEICTBEHHBIE CBSI3U U IPOTHUBOPEUHS B U3y4aEMbIX
mpoleccax U sSBICHUSX.

ba3soBble ucciienoBare/ibCKie JeHCTBUA:

yYMEHHUE MCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE
B KauecTBE OCHOBBI IJs1 (hOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABUILHOCTU BBICKA3BIBAEMBIX
CYXKJICHUH;

MpUOOPETEeHUE ONbITa IO TUIAHUPOBAHUIO, OPTraHU3AlUd ¥ MPOBEJICHUIO0 YYCHHUECKUX
IKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 32 XOJOM IPOIEeCcca, CaMOCTOSTEILHO MPOTHO3MPOBATH €0
pe3ynbrat, (opMmynupoBaTh OO0OOMIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJIENIaHHOM padoTe.

Pa6ora ¢ nundopmanmeii:

YMEHHE BBIOMPATh, aHATM3UPOBATH U WHTEPIPETHPOBATH MHPOPMAIUIO PA3THYHBIX BHIIOB U
dbopM TpeACTaBIICHUS, MOTYYaCMYI0 M3 Pa3HBIX HCTOYHUKOB (HAYyYHO-TIOMYJSpHAs JUTepaTypa
XUMHUYECKOTO COJIep>KaHus, CIpaBOYHBbIE MocoOus, pecypchl MHTepHeTa), KpUTUUECKH OLEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IUYHBIC METOABI M 3aIPOCHI NP MOUCKE U OTOOpe MH(pOpMAIMK U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsi BBIMOJHCHHUS YYCOHBIX W TO3HABATEIBHBIX 3a/1a4
OnpeAeNnEéHHOr0 TUMNa, NPHOOpEeTEeHHEe OmnbiTa B OOJACTH HCIOJIB30BaHUA WH(GOPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTHH, OBIAJCHHE KYyIbTypOH AKTHBHOTO MCIIOJIb30BAHMS DPA3IUYHBIX
MOWCKOBBIX ~ CHCTEM, CaMOCTOSITCIbHO BBIOMpaTh ONTUMAalbHYIO (QOpMYy  IPEACTABICHUS
nHQOpPMAMM W WUIIOCTPUPOBATH pEIIACMbIe 3aJla4ll HECIOKHBIMH CXEMaMH, JharpaMMaMH,
npyrumu hopmamu rpadUKu U UX KOMOUHAIUSMUY;

YMEHHME HCMOJIb30BaTh W aHAJIM3UPOBAaTh B Ipoliecce Y4eOHOW M HCCIIeN0BATEIbCKON
NEeSATETFHOCTH WH()OPMAIHIO O BIUSHUN MPOMBIIIEHHOCTH, CEJTLCKOT0 X035 MCTBA M TPAHCIIOPTA Ha
COCTOSIHME OKPY>KArOIIeH MTPUPOIHON CPEIbI.

KoMMmyHnKaTHBHBIC yHUBEpPCaJIbHbIEC YUeOHbIEC 1eliCTBUA:

YMEHHUS 33J]aBaTh BOMPOCHI (B XOJ€ AUAora U (UiIu) AUCKYCCHH) MO CYHIECTBY 00CYX IaeMOi
TeMbl, POPMYITUPOBATH CBOM MPEJIIOKEHNS OTHOCUTEIILHO BHITIOJIHEHUS TPEIOKEHHOM 3a/1a4u;

YMEHUS TPEJCTABIATh MOJYYEHHBIE PE3yIbTaThl MO3HABATEIBLHON JESITEIILHOCTH B YCTHBIX U
MHUCbMEHHBIX TEKCTAX; JAEJATh MPE3EHTAINIO PE3YJIbTATOB BHINOIHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(;1abopaTopHOTO OMbITa, JTa0OpaTOPHOM PabOTHl MO HCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
MIPOEKTA);

yMeHHUs Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM ITO3HABATEIHHOU U
HCCIEeIOBATENLCKOM IESATENHHOCTH MPH PEIICHUU BO3HHUKAIOIIMX MPOOIEM Ha OCHOBE yuéTa OOIINX
WHTEPECOB M COTJIACOBaHUs MO3MIMKA (00CYX)JAeHHsS, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBDY,
KOOPJMHAIINS COBMECTHBIX JEUCTBHUH, ONpEIeieHne KPUTEPUEB TI0 OIIEHKE KaueCTBa BHITTOJTHEHHOU
paboThI U ApyTHE).

PeryasiTuBHble yHUBepPcaAJIbHbIE YUeOHbIE 1eliCTBHA:

YMEHUE CaMOCTOSITEIbBHO ONpPEAENATh e JeATEeIbHOCTH, IIAHUPOBATH, OCYIIECTBIATS,
KOHTPOJIMPOBATH U TIPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JICSITEIILHOCTh, BRIOMpATh Hanbosee
s dexTuBHBIE CIOCOOBI PEMICHHS YICOHBIX M MTO3HABATEIIBHBIX 3a/1a4, CAMOCTOSATEILHO COCTaBIISAThH
WU KOPPEKTUPOBATh MPEUIOKEHHBIN aNrOpuTM JIEHCTBUM NP BHIMOJIHEHUM 33JJaHUi C y4€TOM
MOJIy4eHHUsI HOBBIX 3HAHMA 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHSIX, OILEHUBATh
COOTBETCTBHE TMOJYYEHHOTO pe3yibTaTa 3asiBJICHHOM 11711, YMEHHUE HCIIOIh30BaTh U aHAJTU3UPOBAThH
KOHTEKCTBI, IIpe/ijlaraéMble B YCIIOBUU 3aJaHHA.

MNPEJIMETHBIE PE3YJBbTATHBI

B cocraBe mpeaMeTHBIX pe3yAbTATOB IO OCBOCHUIO 00s3aTENBLHOTO  COJEPIKAHUSA,
YCTAQHOBJICHHOTO  JIaHHOW  denepasbHOM  pabodeil  mporpaMMoi, BBIIETSIOT:  OCBOCHHBIE
00y4alolMMUCS HayuyHble 3HAHUS, YMEHHSI U CIIOCOOBI IEHCTBUH, crielupruuecKue A MpeIMeTHOM

5



o0nactu «XUMHUSA», BUIbl NEATEILHOCTU IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro HHTEpIpeTalu,
MpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOydenuss B 8 kJjacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHU:

® DACKpbIBAaTh CMBICI OCHOBHBIX XHUMHYECKHMX TOHSTHM: aroM, MOJEKYyJa, XUMHYECKUU
3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH (OJHOPOAHASI U HEOJHOPOAHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHAasi M MOJIEKYJIIpHas Macca, KOJWYECTBO BEIECTBA,
MOJIb, MOJISIPHAsI Macca, MacCoOBAasl 10JIs1 XUMUYECKOT'O 3JIEMEHTA B COEAMHEHUH, MOJIIPHBIN
00BEM, OKCHJI, KUCIIOTA, OCHOBAHUE, COJIb, SJIEKTPOOTPUIIATEIBHOCTD, CTETIEHb OKUCIICHHS,
XUMUAYECKas peakusi, KIaCCH(PHUKAIMA PpEaKIUid: peakul COEAUHEHHs, PpEeaKIiH
pa3oKeHUsl, peaKkIui 3aMelIeHHs], peakIlii 00MEeHa, IK30- U SHJIOTEPMUYECKHE PEaKIIH,
TerIoBOM 3¢ (deKT peakuuu, Sapo aToma, dJIEKTPOHHBIM CIOM aToMa, aTOMHasi OpOUTalb,
paauyc aToMa, XMMUYECKasl CBs3b, MOJSPHAS U HENOJSPHAs KOBAJIEHTHAs CBSA3b, MOHHAs
CBSI3b, MWOH, KaTHOH, AaHMOH, pacTBOp, MaccoBas JOJs BellecTBa (IIPOLEHTHAs
KOHIIEHTpAIlKs) B pacTBOPE;

® IJJTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U MPUMEHSTH 3TU MOHSATHUS
IIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUM;

® ICTIOJIH30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (OPMYIT BEUIECTB M YpaBHEHHIA
XUMUYECKUX PEAKIUH;

® ONIPEIEINIATH BAJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIIEHb OKUCIICHUS
JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPHUHAJICKHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIACCy COCIWHEHUH 1o GopMysiaM, BUJ XUMHYECKOH CBsI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COECTUHEHMSIX;

e packpeiBaTh cmbica llepmogmueckoro 3akona J[. WM. MengeneeBa: AeMOHCTPUPOBATH
MMOHUMaHUE TEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XHUMHYECKHX D3JEMEHTOB OT HX
noyioxkeHnss B Ilepmonmyeckol cuCTeMe, 3aKOHOB COXPAHEHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOTO YU€HHUsI, 3aKOHA ABOTaipo;

® OMHICHIBATh U XapaKTepu3oBaTh TabnuuHyto ¢opmy lleproanueckoil CUCTEMbl XUMHUYECKHX
JJIEMEHTOB: pa3jnyaTh TMOHATUS «rJaBHas mnoarpynna (A-Tpymma)» U «moOouHas
noarpynna (b-rpynmna)», manbie 1 0oJbllIMe NEPUO/IbI, COOTHOCUTH 0003HAUEHUs, KOTOPbIE
uMeroTcss B Tabnmuue «llepuoamueckass cucrema Xumudeckux odnemertos . .
MeHaeneeBa» ¢ UYHCIOBBIMM  XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB XUMHUYECKUX
9JIEMEHTOB (COCTaB W 3apsij sipa, OOIee YMCIIO AJIEKTPOHOB M pacHpelesieHHe HX IO
AJEKTPOHHBIM CIIOSIM);

® KJIACCU(UIIUPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XHUMHUYECKHE
peakuuu (IO YUCIY W COCTaBy YYAacTBYIOUIMX B PEAKIMHM BEIIECTB, IO TEIJIOBOMY
spdekry);

® XapaKTepu30BaTh (OMHUCHIBAThH) OOIME XUMUYECKHE CBOMCTBA BELIECTB PA3IMYHbBIX KJIACCOB,
MOATBEPKJasi ONHUCAHME MPUMEPAMHU MOJEKYJSPHBIX YpaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUH;

® [[POTHO3MPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAauyeCTBEHHOIO COCTaBa,
BO3MO’KHOCTH IIPOTEKAHUSI XMMUYECKUX MPEBPALIEHUN B PA3TUYHBIX YCIOBUSAX;

® BEIYHCIISITE OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAcChl BELIECTB, MAaCCOBYIO JOJIO
XHUMHYECKOT0 3JIEMEHTa Mo (opMyJie COSIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBAa B PaCTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN pEaKIny;

® IDUMEHSTh OCHOBHBIC OINEpallMd MBICIUTEIBHOU JEATENbHOCTH — aHalu3 W CHUHTE3,
CpaBHEHHUE, O0000IIEeHNEe, CHUCTEeMATH3aIluI0, KIACCU(UKAIINIO, BBISIBICHHE IPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUII HM3YyYEHUS CBOMCTB BELIECTB M XUMHUUYECKUX PEAKLIUM,



€CTECTBEHHO-HAYYHbIE METOJbI MMO3HaHUSl — HaOIIOJeHHE, U3MEPEHHEe, MOJAEIUPOBaHUE,
AKCTICPUMEHT (PEaTbHBIN U MBICIICHHBIN );

e cJIe10BaTh MpaBUiIaM MOJIb30BaHUS XUMUYECKOM MOCY0N U J1ab0paTOPHBIM 000pyI0BaHUEM,
a TakKe MpaBWIaM OOpalleHHs] C BEUIECTBAMH B COOTBETCTBUHM C HHCTPYKIUSMH I1O
BBITIOJTHEHUIO J1a0OPAaTOPHBIX XUMHUYECKHX ONBITOB IO TIONYYCHHI0 U COOMpaHUIO
ra3zoo0pa3HbIX BeHlecTB (BOAOPOJAa U KHUCIOPOJAA), MHPUTOTOBICHUIO PACTBOPOB C
ornpeAenéHHON MaccoBOM J10yiel pacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATh U MPOBOJIUTH
XUMHUYECKHE DKCHEPUMEHThl MO PAaClO3HABAHUIO PACTBOPOB IIEIOYEH U KHUCIOT C
MTOMOIIBI0 UHANKATOPOB (JTakMyc, (eHoN(TaleHH, METHIOPAHK U IPYTHE).

K xonHmy obOydenus B 9 KJjacce MpeIMETHBIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI

OTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHHI:

® DAaCKpBIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TMOHITHA: XWMHUYECKUU OIIEMEHT, aTOM,
MOJIEKYJla, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, BaJICHTHOCTH,
ANEKTPOOTPHUIATETLHOCTD, CTENIEHb OKUCIICHHS, XMMUUYECKas PeaKIlHs, XUMUUYECKasl CBS3b,
TerIoBoH  3((eKT peakmuu, MOJb, MOJSPHBIA O00BEM, pACTBOp, JJICKTPOJIUTHI,
HEICKTPOJIUTHI,  AJICKTPOJIMTUYCCKAs  JWCCOIMAINS, pEaKIdd HWOHHOrO oOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBecHue, oOpaTUMble U HEOOpaTUMbIe pEakluu,
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIE PEAKIIUH, OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHHE U
BOCCTAHOBJICHHE, AJIIOTPOIHsI, aM()OTEPHOCTh, XHMHUYECKasl CBSA3h (KOBAJICHTHAS, NOHHAS,
METAJTNYECKasi), KPUCTALTNYECKasi pEemIéTka, KOPPO3Hsl METaIOB, CIUIABBI, CKOPOCTh
XUMHUYECKOHN peaklnu, mpeaenbHo gonycrumas konuentpauus [1/1K Bemiectsa;

® MJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATHH U TPUMEHSTH 3T TOHSATHUS
IIPY OMUCAHHUH BEIECTB M UX MPEBPAIICHUI;

® 1ICITOJIF30BaTh XMMHYECKYI0 CHUMBOJIMKY JIUIsI COCTaBIIeHUS (OPMYJ BEIICCTB W ypaBHEHUH
XUMHYECKHUX PEaKIIHii;

® OTIPEENIATh BAJICHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKUX DIIEMEHTOB B COEAMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAAJE)KHOCTh BEIIECTB K ONPEAeNEHHOMY KIIACCy COeIMHEHUMN
no QopmynaMm, BUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAs, WOHHAS, METAJUIMYECKas) B
HEOPTaHWYECKUX COCAMHEHUSX, 3aps] HOHA 110 XUMUYECKOU (opMylie, XapaKTep Cpeisl B
BOJHBIX pAcCTBOpaX HEOPraHMYECKUX COCAMHEHUN, THI KPUCTAITUYECKOH pPEIETKH
KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMmbIch [lepuoanueckoro 3akoHa J[. M. MeHnzgeneeBa u JAeMOHCTPUPOBATH €rO
MMOHMMAaHKE: OMUCHIBATh U XapaKTepu30BaTh TabnuuHyto Gopmy [leproauueckoii cuctemsl
XUMHYECKHX JJIEMCHTOB. pa3UyaTh TIOHATHS «TJaBHas moArpynmna (A-rpynma)» u
«mmobounast moarpynmna (b-rpymma)», Mambie W OOJBIIHE TIEPHOIBI, COOTHOCHUTH
0003HAYECHHSI, KOTOpPbIE MMEIOTCS B MEPUOJUYECKONW Tabnuie, C  YHUCIOBBIMHU
XapaKTePUCTHKAMHU CTPOCHHS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsn sapa,
o0Iee 4UCIIO 3JCKTPOHOB M PACHpESIICHHE WX IO 3JIEKTPOHHBIM CJIOSIM), OOBSCHATH
o0IIre 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB AJICMEHTOB M MX COCJMHCHUU B TIpejeliax
MaJbIX MIEPUOJIOB ¥ TIABHBIX MOATPYII C YIETOM CTPOCHHS UX aTOMOB;

® KJIACCU(UIIUPOBATh XUMHUYECCKUE JJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA, XHUMHUYCCKHE
peakiuu (IO YUCITY W COCTaBY YYaCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEILIOBOMY
a¢ ey, Mo N3MEHEHUIO CTETICHEeW OKUCICHUS XUMHUECKUX DIIEMEHTOB);

® XapaKTepU30BaTh (OMUCHIBATE) OOIIKE U CrieNU(DUIECKUE XUMUIECKUE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, MOATBEpKJas ONHUCAHUE NPUMEpPaMH MOJIEKYJSIPHBIX U HMOHHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMHYECKUX PEAKIIU;

® COCTABJISITh YPaBHEHUSI AJIEKTPOIUTUYECKON MHCCOLMALUM KHUCIOT, IIETO4Yel M COJIeH,
MOJIHbIE U COKpAallEHHBIE YpaBHEHHUS peakIUil HOHHOTO OOMEHa, YpaBHEHUS peaklui,



MOJTBEPAKIAIOUIMX CYIIECTBOBAHNE T€HETHUYECKON CBSI3U MEXIY BEIIECTBAaMM Pa3IMYHbIX
KJIaCCOB;

® DACKPBIBATh  CYHUIHOCTh  OKHMCIMTEIbHO-BOCCTAHOBUTENBHBIX  pPEaKUUil  MOCPEICTBOM
COCTaBJICHUS! 3JIEKTPOHHOr0 OajlaHCa ITHX pPeakLuii;

® [I[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOXHOCTH
IIPOTEKaHMUs XMMUYECKUX MPEBPAILIECHUI B pa3IMYHbIX YCIOBUSX;

® BBIUUCIIATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJISIDHYIO MACChl BEILIECTB, MAaCCOBYIO JI0JIO
XHUMHYECKOT0 3JIEMEHTa Mo (popMyIie COSMHEHNUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU pEaKInH;

e cOOII0IaTh TIPABUJIA MOJIB30BAHUS XUMUYECKOH TIOCYI0H U TaGOpaTOPHBIM 000pYyJOBaHUEM,
a TaKkKe TNpaBWwia OOpAIICHHS C BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIHSMHU IIO
BBINOJIHEHUIO J1a0OPATOPHBIX XWMHUYECKUX OIBITOB [0 TOJXYYEHUIO U COOMPaHHIO
ra3000pa3HbIX BELIECTB (aMMHUaKa U yIJIEKHCIIOro rasa);

® [IPOBOJIUTh PEAKIMH, MOATBEP)KIAIOIINE KAueCTBEHHbIM COCTaB pa3JIMYHBIX BEIECTB:
pacrio3HaBaTh ONBITHBIM IYTEM XJIOpUA-, OpOMUA-, HOAU-, KapOoHAT-, pocdar-, cuaukar-
, Ccynbdar-, THIPOKCHA-UOHBI, KAaTHOHHl aMMOHHS M HOHBI HM3yYCHHBIX METAIJIOB,
MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

® [[PDUMEHATh OCHOBHBIE OINEpPAlMU MBICIUTENbHON JEATEIIbHOCTH — aHalu3 U CHHTE3,
CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3AIMIO, BBISIBJICHUE IPUUNHHO-CIIEICTBEHHBIX CBA3EH —
IUI U3y4EHMsI CBOMCTB BEIIECTB M XUMHUECKUX PEAKLU, €CTECTBEHHO-HAyYHbIE METO/IbI
NO3HaHUs — HaONIOJeHHe, HU3MEepEeHHe, MOJAEIUPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).

3. COAEP KAHUE YYEBHOI'O IIPEAMETA

IepBoHaYa/IbHbIE XUMUYECKHE MOHATHSA

[MIpenmer xumuu. Tera u eewecmsa. (OcHOBHble MemOObl NO3HAHUA! HAOIOOeHUe,
usmepenue, sxkcnepumenm. PuUzNUecKue M XMMHUYECKUE SIBICHUsS. UUCThbIE BEIIECTBA M CMECH.
CrnocoObl pazneneHust cmeceid. Atom. Monekyna. XUMHUECKUH 3JI€MEHT. 3HaKM XUMHUYECKUX
aneMeHTOB. [IpocThle U ClOXKHBIE BellecTBAa. BaleHTHOCTb. 3akon nocmosiHcmea cocmaea
sewecmea. Xumuueckue dopmynsl. Muaekcsl. OTHOCUTENbHAS aTOMHAs U MOJEKYIspHas MacChl.
MaccoBast 10Ji1 XMMHYECKOI'O 3JIEMEHTAa B COEIMHEHUHU. 3aKOH COXPAHEHHS MacChl BELLECTB.
Xumuyeckue ypaBHeHHS. Koaddumuentsl. YcinoBus u TNpU3HAKA NPOTEKAHUS XHUMHUYECKUX
peakuuii. MoJib — eMHAIIA KOTUYECTBA BenlecTBa. MoJiapHas Macca.

Kucaopoa. Bogopon

Kucnopon — xumudeckuili sieMeHT U mpocTtoe BemecTtBo. Oson. Cocmas 6o30yxa.
duznueckre U XMMUYECKre CBOMCTBa Kuciopoa. [lonydyenre u npumenenue kucinopoja. Tennosgou
agppexm xumuuyeckux peaxyuu. [lonamue 06 9x30- u dHOOmMepmuveckux peaxyusx. Bomopon —
XUMUYECKUN 3JIEMEHT W mpocToe BemecTtBo. dusmueckue M XMMHUUYECKHE CBOMCTBAa BOAOPOJA.
[Tonyuenne Bogopona B naGoparopuu. [lomyuenue 6o0opoda 6 npomwviuiienHocmu. Ilpumenenue
6000opooa. 3akoH ABoraapo. MonspHblii 00beM Tra3oB. KauecTBeHHBIE peaklud Ha ra3000pa3HbIe
BemecTBa (KUCIOPOI, BOA0poa). OObeMHBIE OTHOIICHHSI Ta30B MPU XUMUYECKUX PEAKITUSX.

Boaa. PacTBopsl

Booa 6 npupooe. Kpyeosopom 600wl 6 npupooe. Quzuueckue u Xumuyeckue c80UCmea 600bl.
PactBOpsl. Pacmeopumocms eewjecms 6 6ode. KoHLEHTpamusi pacTBOpoB. MaccoBas 107
PacTBOPEHHOTO BEIECTBA B PacCTBOPE.

OCHOBHBIE KJIaCChl HEOPraHMYECKUX COeTMHEeHUI

Oxkcuapl. Kmaccudukanus. Homenknarypa. Qusuueckue ceoticmea okcudos. XUMHYECKUE
CBOWCTBa OKcUIOB. [lonyuenue u npumenenue okcuodos. OcHoBanus. Knaccudukanus.
Howmenxknarypa. @usuueckue ceoticmeéa ocrnosanuu. Ilonyuenue ocnosanuii. XUMAYECKUE CBOMCTBA
ocHoBaHui. Peaxmust neWtpanmzammu. Kucnortsl. Knaccudukamus. Homenknatypa. Qusuueckue
ceouicmea kuciom.llonyuenue u npumenenue xuciom. XUMUYECKUE CBOMCTBA KUCIOT. IHAUKATOPBI.
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N3MmeHeHne okpacKkyd MHIUKATOPOB B paznudHbix cpemax. Comm. Knaccudukamus. Homenkiarypa.
Qusuueckue ceoucmea coneu. Ilonyuenue u npumenenue coneu. XUMHUUYECKHE CBOMCTBA COJICH.
I'enernyeckasi CBsI3b MEXKAY KIAacCaMH HEOPraHWYEeCKUX coenuHeHui. [Ipobrema 6Oezonachoco
UCNONIL30BAHUS BEUieCME U XUMUYECKUX PeaKyull 8 No8ceOHe@Hol dHcu3Hu. ToxcuuHvle, 2oprouue u
83pvigoonacHvie geujecmea. bvimosas xumuueckas 2pamomHoCcmo.
Crtpoenue aroma. [lepuoauveckuii 3aKOH M MEPHOANYECKAS CHCTEMA XUMUYECKHUX 3JIEMEHTOB
JI.A. MenneseeBa

CrtpoeHnue aTtoma: sapo, SHepretuueckuii yposeHb. Cocmag sadpa amoma: NpOmMOHsl,
Heumponwvl. HMzomonwi. llepuonnueckuit 3axkon .M. MenneneeBa. Ilepuoguyeckas cucrema
xumuyeckux aemeHToB .M. MenneneeBa. ®u3nueckuii CMbICI aTOMHOTO (TOPSIKOBOI0) HOMEPA
XUMHUYECKOTO 3JI€MEHTa, HOMEpa TIpyNIbl M Mepuoja Nepuoaudeckod cucteMbl. CTpoeHue
SHEPTreTUYECKUX YPOBHEH aTOMOB MEpBbIX 20 XUMHUYECKHUX 3JIEMEHTOB IMEPUOJAMYECKON CUCTEMBI
JI.U. MenneneeBa. 3aKkOHOMEPHOCTH M3MEHEHHUSI CBOWCTB aTOMOB XHMMHYECKHMX JJIEMEHTOB U HX
COCAMHECHHUI Ha OCHOBE MOJIOXKEHUs B mepuoauyeckoi cucreme .M. MenneneeBa u CTpoeHUS
aroma. 3Hauenue [lepunoandeckoro 3akona J[.1. Menneneena.

CtpoeHnue BelecTB. XUMHUYeCKAasi CBA3b

DnekmpoompuyamenbHoCmy amomo8 Xumuyeckux snemenmos. KoBaleHTHas XUMHUYECKas
CBSI3b: HENOJISIpHAs U mojsipHas. [lowamue o 6000poOHOU C6A3U U ee GIUAHUU HA u3uuecKue
ceolicmea  gewecms Ha npumepe 600vi. VIoHHas CBfA3b. MeTayuinmyeckas CBsA3b. [ unol
KPUCTAIIUYECKUX DeulemoK (amomMHas, MONEKYIAPHAs, UOHHASA, MEemAauludecKkas). 3aeucumocms
Qu3zuneckux ceolicma geujecms om muna KpUCmMaiiuieckou peuemsu.

XuMHn4YecKue peakuuu

llouamue o cxkopocmu xumuyeckou peakyuu. Paxmopul, erUAOWUE HA CKOPOCMb
xumuueckou peaxyuu. Ilomamue o xamanuzamope. Knaccuukanus XUMHUYECKHUX DPEAKLIUH 10
pa3IMYHBIM MPU3HAKAM: YUCIY W COCTaBY MCXOJHBIX M TIOJIYYEHHBIX BEUIECTB; W3MEHEHUIO
CTENeHEH OKHUCIICHUS aTOMOB XMMHYECKHX DSJIEMEHTOB; TOTJIONMIEHUIO WJIU BBIJICJICHUIO DYHEPTUU.
DNEKTpONUTHYECKAsT TUCCOMALU. DJIEKTPOJIUTHI U HEANIEKTPOIUThl. MoHbl. KaTHOHBI M aHUOHBI.
Peakiiun nonHoro oOMeHa. YcCIoBuUsl MPOTEKAHUS PEAKIIMA MOHHOTO OOMEeHa. DJIEKTPOIUTHUECKAs
JUCCOIManusl KUCIOT, menodyeil u coneil. Crenenb okucnenus. OnpeaeeHne CTeneHn OKUCIEHUs
aTOMOB XHUMHYECKUX OJEMEHTOB B coeauHeHusx. Oxwuciurens. BoccranoButenb. CymiHoOCTb
OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Hemeranusl 1V — VII rpynn u ux coennnenust

[lonoxeHne HEMETANIOB B MEPUOJMYECKOM CHUCTEME XUMHUYECKHUX »sieMmeHto JI.U.
MenpeneeBa. OOuue cBoiicTBa HeMeTalioB. ['anoreHsl: (U3MYECKHMEe W XMMHYECKHE CBOMCTBA.
CoenMHeHUs TaJoreHOB: XJIOPOBOAOPO/I, XJIOPOBOAOPOAHAS KHCIOTa U ee conu. Cepa: ¢puznyeckue
U XuUMHYeckue cBoicTBa. CoeaMHEHUsT CEPhl: CEPOBOJOPOM, CYIbGUILI, OKCUIbI cephl. CepHasd,
cepHucmas u ceposooOpOOHAs KUCIOMbl U UX CONU. A30T: PU3NYECKHE U XUMHYECKHE CBOWCTBA.
Ammvuak. Comu ammonus. Okcunbl azoTa. A30THas kuciaota u ee conu. Docdop: pusznueckne u
xumuueckue coiictBa. Coenunenust gochopa: oxcua dpocdopa (V), opropochopHas kucinora u ee
conmu. Yraepoa: (u3Mueckue U XMMHUYECKHUE CBOWCTBA. Amromponus yenepoda: aimas, zpagum,
kapoun, ¢ynnepensi. Coenunenus yrinepoaa: okcuasl yriepona (II) u (IV), yronsnas xucnora u ee
conu. Kpemuuii u e2o coeOuHenus.

MeTtaJuibl M UX COeIMHEHUS

Ilonoswcenue memannoe 6 nepuooudeckou cucmeme Xumuyeckux onemenmos JI.H.
Menoeneesa. Memannwvl 6 npupode u obwue cnocobwt ux nonyuenus. Obwue guzuieckue ceoucmada
memannos. O0IME XUMUYECKHUE CBOMCTBA METAJIJIOB: PEAKIIUU C HEMETAJJIaMH, KUCIIOTaMH, COJISIMH.
Onexmpoxumuueckuii pso Hanpaxcenuti memannog. lllenodynple MeTalulbl U UX COCJUHEHUS.
[IlenoyHo3emMenbHble METAIBl M UX COEAMHEHHUA. AJOMUHHN. AMQOTEpHOCTh OKCHAA U
ruapokcuaa amomunaus. JKeneso. CoelMHEHHs jKelle3a U MX CBOMCTBA: OKCUbI, TUAPOKCHU/IBI U COMIU
xenesza (11 u II1).

IlepBoHa4Ya/IbHBbIE CBeIEeHUS 00 OPraHUYeCKUX BellecTBax

[lepBoHavasIbHBIE CBEACHUS O CTPOCHUM OPraHWYECKHUX BEIIECTB. YTJIEBOJOPOIbL: METaH,
3TaH, 3TUJICH. McmouHuKku y2ne8o000po0os: npupooHuli 2as, Hegmoy, y2ons. Kucnopoaconepxammue
COCIMHECHMS: CIUPTHI (METaHOJI, 3TAHOJ, TJIMIEPUH), KapOOHOBBIE KUCIOTHI (YKCYCHasl KHCIIOTA,
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AMUHOYKCYCHasi KUCIIOTa, CTEAPUHOBAsA U OJICMHOBAsl KUCIOTHI). BUONOrnYecKkn BayKHbIE BEILIECTBA:
KUPBI, TIII0K03a, OeTKU. Xumuueckoe 3azpsazHeHue oKpyscarouels cpeosl u e20 nocie0cmausl.
Tunsl pacyeTHbIX 3a1a4:
1. Beluncienne MacCOBOM J0JIM XMMHYECKOI0 3JIEMEHTa 1o opMysie COeIUHEHUS. YcmanosneHue
npocmeuiuiei popmyivl 8ewecmed no Macco8biM 00NAM XUMUYECKUX DTIEMEHMO08.
2. BoluncneHuss Mo XUMHUYECKUM YpaBHEHHUSM KOJMYECTBAa, O0bEMa, Macchl BellecTBa IO
KOJIMYECTBY, 00bEMY, MacCe peareHTOB WIIH MPOTyKTOB PEAKIUH.
3. Pacuer MaccoBo#i J0JIM pacCTBOPEHHOTO BEIIECTBA B PacTBOPE.
IIpumepHbIe TEMBbI IPAKTHYECKUX PAOOT:
1. JlaGoparoproe obopyaoBaHHE U TpUeMbl oOpaiieHus: ¢ HuM. [IpaBuina 6e3omacHoi paboOTH B
XUMHUYECKOH J1abopaTOpHH.
OuncTKa 3arpsi3HEHHON TOBapEHHOM COJIH.
[Ipu3Haky npoTeKaHUsl XMMUYECKUX PEAKIU.
[TonydyeHue KUCIOPOJA U U3YUYEHHUE ETO CBOMCTB.
[Tonyuyenue BoAOpOIa U U3yYEHUE €TI0 CBOMCTB.
[IpuroroBnenue pacTBOPOB € ONPEAEICHHON MAaCCOBOU J10JIEW PAaCTBOPEHHOTO BEIIECTBA.
Pemenne »skcnepuMeHTanpHbIX 3a7ady mo TemMe «OCHOBHBIE KJIACChl HEOPraHUYECKHUX
COEAUHEHUIN».
Peakuuu nonsoro ooMeHa.
9. Kauecmeennvie peakyuu Ha UOHbL 8 pacmeope.
10. Ilonyuenue ammuaxa u uzyueHue e2o c80UCMS.
11. Ilonyuenue yenexucnozo easa u uzyueHue e2o c80UCma.
12. Pemienue skcriepuMeHTaNbHBIX 3a71a4 1o Teme «Hemeramisl [V-VII rpynn u ux coequHeHui».
13. Pemenue 3KCIIepUMEHTAIBHBIX 33]1a4 110 TeMe «MeTallbl U UX COSTHMHCHUS.

Noohkown

o

4. TEMATUYECKOE IIVIAHUPOBAHUE

Temarnueckoe IUIaHMPOBAaHME IO XHUMHMHM COCTaBJIEHO C YydeToM pabodell MIporpamMmsl
BoCIUTaHMs. BocnurarenpbHbI MOTEHIMAN JAaHHOTO YydeOHOro TmpeaMera oOecreyuBaeT
peanu3anuio CIEeAYIOIUX IEIeBbIX MPUOPUTETOB BocmuTanus oOydarommxcs OO0 — pa3Butue
[IEHHOCTHOTO OTHOIIICHUS:

— K ceMbe€ KakK I'JIaBHOU OIIOPEC B KU3HU YCJIIOBCKA U UICTOYHUKY €I'0 CHACTDbA;

— K TPyAy KaKk OCHOBHOMY CHOCOOY JTOCTHIKEHHS JKM3HCHHOTO OJIaromoJIydusl YejOoBeKa, 3aJioTy
€ro yCIEeUIHOro MNpOQecCHOHAIBHOTO CaMOONpPENENICHUS U ONIYIICHHUS YBEPEHHOCTH B
3aBTpAITHEM JTHE;

— K CBOEMY OT€YecTBY, CBOei Majoi u 6onbiIoil PonruHe kak MecTy, B KOTOPOM YeJIOBEK BHIPOC U
MO3HAI TEpBBIE PAJOCTH M HEyJadyH, KOTopas 3aBelllaHa eMy MpeJKaMHU U KOTOPYIO HYXKHO
obeperarsb;

— K mpupoje Kak HCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE CaMOT0 €€ CYIIECTBOBAHHUS, HYKIAOIIEHCs
B 3aII[UTE U MMOCTOSSHHOM BHUMAaHHH CO CTOPOHBI YEIIOBEKA;

— K 3HaHUSAM KaK HWHTEUIEKTYaJbHOMY pecypcy, obOecreunBaronieMy Oyayliee dYelioBeKa, Kak
pe3yNIbTaTy KPOTOTIMBOTO, HO YBJICKATSIILHOTO YU4EOHOTO TPY/Ia;

— K 3JI0pOBBIO0 Kak 3aJOTy JONTONW U aKTUBHOW >KU3HU YENIOBEKa, €r0 XOPOIIETO HACTPOSHUS U
ONITUMHUCTUYHOTO B3TJIsI/Ia HA MHUP;

— K OKPYXAIOIIUM JIIOJIM Kak Oe3yCIIOBHOW M a0COJIOTHOW IEHHOCTH, KaK pPaBHOIPABHBIM
COMAJIBHBIM ITIapTHEpPaAM, C KOTOPBIMU H€O6XOJII/IMO BBICTpanBaTh )IO6pO)KeHaTeHBHBIe u
B3aMMOIIO/IJICPKUBAOIINE OTHOIICHHS, JTAIOIINE YEIIOBEKY PaJoCTh OOLICHUS W MO3BOJISIIOLTNE
n30eraTb YyBCTBA OJIMHOYECTBA;

— K camuM cebe Kak X03sieBaM CBOCU CyAbOBI, CaMOOIPEACTSIONMMCS U CaMOPEaTU3YIOIIIMCS
JUYHOCTSIM, OTBEUAIOIIIUM 32 CBO€ COOCTBEHHOE OyyIee.

HanmenoBanue paznena, TeMbl \ O0111ee KOJIMYECTBO YaCOB
8 kiace
BBenenue \ 2
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XHUMHYECKHE DJIEMEHTEI 1 B€IICCTBA B CBETC aTOMHO-

MOJIEKYJISIPHOTO YUCHHS 12
XVMMHUYECKUE PEAKIIMU. 3aKOH COXPAHEHUS MACChl U DHEPTUU 7
Mertoabl XUuMUHU 2
BemecTBa B OKpy»Karolen Hac NpUPOJIe U TEXHUKE 6
ITonsitue o razax. Bo3ayx. Kucnopon. ['openue 9
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCAMHEHUN 10
CrtpoeHue aToMa. SnepHble peakuuu 2
[lepuoanyeckuii 3aKOH U IEPUOANYECKAsL CUCTEMA PJIEMEHTOB 3
J.N. Menneneena
CrtpoeHue BelecTBa. XMMHUYECKUE PEAKLIUU B CBETE DJIEKTPOHHOM 10
TEOpUU
Boniopoa u ero BakHeme CoeJMHEHUS 3
O060061eHne 3HaHui 0 HanboJIee BaKHBIX XapaKTEPUCTUKAX 9
BEIIECTB U XMMHYECKHX MPOIIECCOB
Hroro: 68
9 kJacc
[ToBTOpenue kypca 8 kinacca 2
XUMUYECKUE PEAKIIUU 4
PactBopbl. Teopust 21eKTPOTUTHUECKON AUCCOIUAIINH 12
Hemeranmudeckue 3J1eMEHTHI ¥ UX BaXKHEUIITNE XUMUYICCKHC 24
COEJIMHEHUS
OO61re cBOMCTBa METANIOB 10
OO6mme cBeaeHnst 00 OPraHUuYeCKUX COCAMHEHUSIX 9
YenoBek B MUpE BEIIECTB 3
Bormnpocs! 5k010ruN 1 XUMHUYECKOTO TPOU3BOCTBA 4
Hroro: 68
Bcero: 136
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