MyHnuunansHoe GromKeTHOE 0011e00pa3oBaTeNbHOE YIPEKICHHE
cpennssa obmeobpazoBatenbHas mkona Ne20 umern H.U. Xonenko
MYHHULHUIATBHOTO 00pa30BaHus TOPOA-KypopT I eneHmKIK

H.U. Xonenko
h IpoToKOJT Nel
N.B. Illakanosa

MognucaHo uMgpoBoli nognuckto: Llakanosa VipuHa
BUKTOPOBHa

MpuunHa: A yTBepann aToT A0KYMEHT
MecToHaxox/ieHve:

HSG PE | D?éAITAL SICNATURE CONTACT
110 XUMHUHU PRELE

u, S=r. Mocksa, NHH=007710568760,
OrPH=: 1047797019830 STREET— "BoNbLION 3naToyCTUHCKMIA

nepeysnok, 4. 6, cTpoenve 1", L=Mocksa, C=RU, O=®ejepansHoe
Ka3HauelicTso, CN= me,qepanbnoe KasHaueiicTso

VYpoBeHs 06pazoBanust (ki1acc) OcHoBHOe 001mee obpazoBanue 8,9 Kiacc.

KomnuuectBo wacoB 68 yacos
Vunutens: [lteitaep Hatanes Bnagumuposna

IIporpamma paspabotana B cootsetctBrHE OI'OC COO

¢ ygerom OOIT COO MBOV COII Ne20 mmenn H.M. XomeHKO MyHHUIHMIIATBHOTO 06pa30OBaHUS TOPOJ-
KypopT ['enenukuk, mpuMepHO# pabodeil IporpaMMel CpeIHero 00Iero 06pa3oBaHys IpeaMeTa « XUMUSI»

¢ yaetom YMK: Xumus. PaGoume mporpammsl. [Ipemmernas nunus yuebruxoB I.E. Pymsutmca, @.I

Oenpamana. 8-9 xiacchl: y4e6. mocobue i o0reobpasoBaT. oprauusanumii: 6a3osbii yposens/ H.H. apa.- 3-e
u3n. - M.: Ilpoceemenwne, 2019 r.



MNOSCHUTEJIBHASA 3AIIMCKA

B cootBerctBum ¢ Ilpukazom Munmnpocemenuss Poccun ot 11 mexabps 2020 r. Ne 712 o BHeceHuu
u3MeHeHnii Bo @I'OC obmiero oOpa3oBaHUs, a TaKKe PEKOMEHIAMA MHUHUCTEPCTBA OOpa30BaHUs, HAyKd H
Monoa&xHou mosmtuku KpacHogapekoro kpas ot 13.07.2021 1. Ne 47-01-13-14546/21; npumMepHO# TpOrpamMmMoi
BOCIIUTaHMs, OJOOpEeHHON pemeHneM ¢eaepaabHoro y4eOHO-METOANYECKOro OOBEAMHEHUS 10 0oO0IeMy
oOpasoBanmio, MPoTokoa oT 2 uroHsA 2020r. No2/20 B yacTu pabouux MporpamMMm y4eOHBIX MPEAMETOB, KypCOB,
KoTopblie ¢ 2021-2022 yuebHOTO TOAa TOJKHBI COJIEPKaTh TEMATHYECKOE TUIAHUPOBAHKE, B TOM YHCIIE C y4eTOM
NporpaMMbl BOCHHTAHUSI - ObUIM J100aBlICHbl OCHOBHbIE HAINPABJIEHUSI BOCHUTATEIbHON esITeIbHOCTH
OTHOCSIIIMECS K JIOCTIXKEHHUIO JMYHOCTHBIX pe3ylnbTaToB B pasnene «llmanupyemble pe3ynbTaThl HW3Y4YEHHS
yueOHOro mpeaMera «XuMmus» U pasaene «Temarnyeckoe IUIaHUPOBAHHME» C ONPEACICHHEM OCHOBHBIX BHJIOB
y4eOHOM NeSTEIbHOCTH YUalUXCSl.

1. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O INIPEJIMETA «XUMMSA»

JIuunocmmuuie pesynomamoi:

1. I'paxnanckoro BocnuTaHus  (IIPEACTaBICHUS O COLUMAIBHBIX HOpPMax W  IpaBHiax
MEXJIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE, FOTOBHOCTH K Pa3sHOOOPAa3HON COBMECTHOH MAEATENbHOCTU MpPU
BBIIIOJTHEHUM Y4Y€OHbIX, MO3HABATEJbHBIX 3a/1a4, BBIIOJHEHUM IKCHEPUMEHTOB, CO3JAHMU YYEOHBIX IPOEKTOB,
CTpeMJIEHHsI K B3aMMOIIOHMMAaHMIO U B3aUMOIIOMOIIIY B TIpoliecce 3ToN y4eOHOM AesTeIbHOCTH);

2. Ilarpuornyeckoro BocnuTanuss W  (GOPMHPOBAHMS  POCCHIICKON  HMIEHTHYHOCTH
(LEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAyYHOMY HACICIHIO,
MOHUMAaHUs 3HAUEHUS XHUMHUYECKOW HAyKHM B JKU3HU COBPEMEHHOro OOUIeCTBa, CIHOCOOHOCTH BIIAJETh
JOCTOBEpPHOI MH(pOpMaIMeld 0 NEepefoBbIX JOCTUKEHUAX M OTKPBITUSX MHUPOBOH M OTEUECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HaHUAX 00 yCTpOHCTBE MUpPa U OOIIECTBA);

3. JlyXOBHOr0 M HPABCTBCHHOI'0 BOCHHTAHHUS JeTed HA OCHOBE POCCHHCKHUX TPaAWLHMOHHBIX
LHeHHOCTel (TOTOBHOCTU OLIEHUBATh CBOE MOBEACHUE U MOCTYNKU CBOMX TOBAapHILEH C MO3ULIMU HPAaBCTBEHHBIX U
IIPABOBBIX HOPM C Y4ETOM OCO3HAHMSI [TOCIIE/ICTBUI TOCTYIKOB);

4, IIpuobmenus geTei K KyJbTYPHOMY HacjeaHI0 (JcTeTHYecKoe BOCIIUTaHue);

S. Honmyasipu3anumu Hay4HbIX 3HaHud cpeanm pgereil (LleHHocTM Hay4YHOro TO3HAHUS)
(MupoBO33peHUECKHUX TMPEACTABICHUN COOTBETCTBYIOUIMX COBPEMEHHOMY YPOBHIO Pa3BUTUSI ~ HAayKu U
COCTABJIAIOLIMX OCHOB JJIsi NMOHMMAaHHUS CYLIIHOCTH HAy4YHOM KapTHHBI MHUpA; MpEACTaBIeHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIbI, B3aUMOCBS3SIX YEIOBEKAa C IPUPOJIHOM Cpenoil, O poju IpeaMera B
MIO3HAHUM 3THUX 3aKOHOMEPHOCTEH; ITO3HABATEIbHBIX MOTHMBOB, HAIPABJICHHBIX HA IOJYYEHHE HOBBIX 3HAHUU IO
IpeaMeTy, HEOOXOAUMBIX [uIsl OOBSCHEHHS HaONI0aeMbIX TPOIECCOB M SIBJICHUMN; IO3HABATEIbHOM U
MHGOPMALIMOHHOM KYJIbTYphl, B TOM 4YHCJIE€ HABBIKOB CaMOCTOSITENILHOW pPa0OThl C Y4E€OHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATypPOH, TOCTYITHBIMU TEXHUUECKUMHU CPEICTBAMU MH(DOPMAIIMOHHBIX TEXHOJIOTH; HHTEepeca K
OOy4eHHI0O M T03HaHMIO, JHOOO3HATENBHOCTH, TOTOBHOCTM M  CIIOCOOHOCTM K CaMO0Opa30oBaHMIO,
HCCIIEIOBATENbCKOM  JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBI€HHOCTHM M YpOBHA OOydYeHHs B
JaTbHEUIIEeM);

6. ®u3n4yeckoro BOCHUTAHUSL M (OPMHPOBAHUSA KYJIbTYPbl 310POBbsl (OCO3HAaHUS LEHHOCTU
’KHM3HH, OTBETCTBEHHOT'O OTHOUICHHS K CBOEMY 370pPOBbIO, YCTAHOBKHM Ha 3[0POBBbII 00pa3 *KM3HH, OCO3HAHMS
MOCJIEACTBUM M HENPUATUS BPEAHBIX MPUBBIUYEK, HEOOXOAUMOCTH COONIOEHUS MpaBuil 0€30M1acHOCTU B OBITY U
peaJIbHOM JKU3HM);

7. TpynoBoro BocnuTaHus M MNPOodecCHOHAIBLHOIO camMoomnpeaendeHusi (KOMMYHUKaTUBHON
KOMIIETEHTHOCTH B OOIIECTBEHHO IOJE3HOM, y4eOHO- MCCIEe0BATENbCKOM, TBOPYECKOW M JPYTHX BHIAX
NesITeNIbHOCTH; MHTepeca K MPaKTUYECKOMY M3Y4YeHMIO Mpodeccuil U TpyAa pa3iuyHOro poja, B TOM YHUCIE Ha
OCHOBE NMPHUMEHEHMsI MPEIMETHBIX 3HAHHH, OCO3HAHHOTO BBIOOPAa WMHAMBUIYAIBHOM TPAEKTOPUHU MPOAOIDKEHUS
oOpa3oBaHMsl C Y4YETOM JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K IpEeIMETYy, OOIIECTBEHHBIX WHTEPECOB U
noTpeOHOCTEH);

8. JKOJIOTHYECKOT0 BOCIHMTAHMA (SKOJIOTMYECKU Ie1IeCO00pa3HOr0 OTHOILIEHHUS K MPHUPOAE Kak
MCTOYHHUKY JKU3HU Ha 3emiie, OCHOBE €€ CyIECTBOBAaHUS, IOHUMAaHHUS [IEHHOCTH 3/I0pOBOTo U Oe3omacHoro odpasa
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KU3HU, OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DH3MYECKOMY U TICHXWYECKOMY 3J0POBBIO, OCO3HAHHS
LIEHHOCTH COOJIO/IGHUS TpaBUil 0€30MacHOro MOBENEHUs MpU paboTe C BELIECTBAMH, a TAaKKE B CHUTYalUsX,
YTPOXKAIOMIUX 370POBBI0 M KH3HU JIIOJICH; CIIOCOOHOCTH TPHUMEHITh 3HAHUS, TOJTydaemble MPH H3y4dEeHUU
npeaMeTa, sl PELIeHUs 3aJad, CBS3aHHBIX C OKPYXKAKOIIEW MPUPOJHOM Cpelod, MOBBILICHHUS YPOBHS
9KOJIOTHYECKON KYJIbTYPBI, OCO3HAHUS TII00AIBHOTO XapaKTepa 3KOJOTUYECKHX MPOOJeM M MyTeld MX pPelIeHHs
MIOCPEICTBOM ~ METOJIOB MPEIMETa; HSKOJIOIMYECKOrO MBIIUICHUS, YMEHHS pPYKOBOJICTBOBAaTbCS WM B
MMO3HABATEIbHOW, KOMMYHUKATUBHON M COLIMANILHON TIPAKTHUKE).

MeTtanpeaMeTHBIMH PE3yJIbTaTaAMU OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
00pa3oBaHUsI SABISAIOTCS:

®  OBJIA/ICHUE HABBIKAMM CaMOCTOSITEIbHOIO NMPUOOPETEHMsI HOBBIX 3HAHMM, OpraHu3alMu y4eOHOM
JESTEIbHOCTH, IIOUCKA CPENICTB €€ OCYILECTBICHUS;

e yMCHME IUIAHUPOBATh ITyTH JOCTH)KEHUS ILI€JIEH HA OCHOBE CaMOCTOSITEIIBHOTO aHAJIU3a YCIOBUM U
CPEACTB WX JOCTHXCHHS, BBIICNIATH AIbTEPHATUBHBIE CHOCOOBI JIOCTM)KEHHUS LENW W BHIOMpaTh HamOojee
3pGEeKTUBHBINA C€IOCOO, OCYIIECTBIATh [O3HABATEIbHYIO PEQUIEKCHI0O B OTHOIIEHUH JEHCTBUI IO pELICHUIO
yueOHBIX U MO3HABATEIbHBIX 3a]1a4.

® yMEHHME IOHUMAaTh MPOOJEMY, CTaBUTh BOIPOCHI, BBIABUIATh TUIOTE3Y, JAaBaTh ONpPEIEICHUE
MOHATHUAM, KiacCU(UIUPOBaTh, CTPYKTYpUPOBaTb MaTepuall, NPOBOAUTH 3KCIEPUMEHTHI, apryMEHTHPOBATb
COOCTBEHHYIO MO3UIHIO, (POPMYITHPOBATH BBIBOBI M 3aKIIIOUYCHUS;

® yMEHHME COOTHOCUTH CBOU JIEHCTBUS C IUIAHUPYEMBIMU pE€3YJbTaTaMH, OCYUIECTBIIATH KOHTPOJIb
CBOEH [eATENIbHOCTH B IIpoOLecce JOCTHXKEHHMsI pe3ysbTara, ONpeAeisaTb CHocoObl JeHCcTBUM B pamkax
MPE/UIOKEHHBIX YCIOBUH M TpeOOBaHW, KOPPEKTUPOBATh CBOM JCHCTBUS B COOTBETCTBUU C H3MEHSIOLICHCS
CUTYaLHE;

e (opMHpOBaHHE U pa3BUTHE KOMIIETEHTHOCTH B O00JACTH MCIIOJIb30BaHUS HMHCTPYMEHTOB U
TEXHUYECKHX CpPEACTB HH(OPMAIIMOHHBIX TEXHOJIOTHH (KOMIBIOTEPOB M TMPOTPaMMHOIO OOECIeUeHHs) Kak
MHCTPYMEHTAJIbHO OCHOBBI PA3BUTUSI KOMMYHHUKATUBHBIX U [T0O3HABATENIbHBIX YHUBEPCAJIbHBIX YUEOHBIX NCHCTBUI;

e yMEHHME CO03/1aBaTh, IPUMEHATh U NPEOOpPa3OBBIBATh 3HAKKM W CHMBOJIBI, MOJEIU MU CXEMBbl IJIs
pelieHns yueOHbIX U [T03HABATENIbHbIX 3a/1a4;

e yMeHHE H3BJIECKATh WHPOPMALMIO M3 PA3IMYHBIX HCTOYHUKOB (BKJIIOYAs CpPEACTBA MAaCCOBOM
nH(poOpMalUK, KOMMAKT-IUCKM Y4eOHOro Ha3zHaueHus, pecypchl HHTepHera), CBOOOJHO MOJIb30BATHCS
CIPaBOYHOMN JUTEPATYpoOil, B TOM YMCJE€ U Ha 3JEKTPOHHBIX HOCHUTENSAX, COOII0AaTh HOPMBI MH(POPMALMOHHON
M30UpaTETHLHOCTH, STUKH;

e yMEHME Ha MPaKTUKE M0JIb30BAThCS OCHOBHBIMU JIOTHUECKUMHU NTPUEMaMU, METO/1aMU Ha0JIt01eHu s,
MO/JICJINPOBaHUs, 00BSICHEHUS, peIlIeH s TPo0JIeM, TPOrHO3UPOBAHMS U JIp.;

e yMEHHE OpPraHU30BBIBATH CBOIO )KM3Hb B COOTBETCTBHM C INPEJICTABICHUSAMH O 3JI0pOBOM 00Opa3ze
KHU3HU, PaBax 1 00s13aHHOCTAX I'PakJJaHNHA, LIEHHOCTSAX OBITHS, KYJIbTYPhl U COLIMATIBLHOTO B3aUMOJICHCTBHS;

®  yMEHME BBINOJHATH IO3HABATEIbHbIE U IPAKTUUECKUE 3a/IaHUs, B TOM YHCIIE IPOEKTHBIE;

® yMEHHME CaMOCTOSTEIbHO M apryMEHTUPOBAHHO OIICHMBAaTb CBOM JIEUCTBUS U JIEUCTBUSA
OJTHOKJIACCHUKOB, COJIEp’KaTeIbHO OOOCHOBBIBAas NPAaBWIBHOCTh WJIM OIIMOOYHOCTH pe3ysbTaTa U crocoda
NeNCTBUS, a/JIeKBAaTHO OLIEHMBAaTh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (PaKTHUECKOro WM IPEearnosiaraeMoro
pacxosa pecypcoB Ha pELIEHUE 3aladyd, a TAaKKE€ CBOM BO3MOYKHOCTH B JIOCTHIKEHUU LIEIU ONPEIEIECHHON
CJI0)KHOCTH;

e ymeHue paboTarb B rpymne — 3(Q(PEeKTUBHO COTPYIHUYATh W B3aUMOJEHCTBOBAaTH HAa OCHOBE
KOOPJMHAIIMK Pa3IMYHbIX MO3MLIMN MpU BBIpaOOTKE OOIIETro pelieHus B COBMECTHOM JEATENbHOCTH; CIyIIaTh
naptHepa, (opMmynupoBaTb U apryMEHTUPOBATH CBOE MHEHHE, KOPPEKTHO OTCTauBaTh CBOIO MO3UIUI0 U
KOOPJAMHHUPOBATh €€ C MO3UIMHM NapTHEPOB, B TOM YHCJIE B CUTYyallud CTOJIKHOBEHHS MHTEPECOB; MPOJYKTHUBHO
paspemiaTth KOH(JIUKTHI HAa OCHOBE y4yeTa MHTEPECOB U MO3ULHUN BCEX €ro y4acTHHUKOB, MOHMCKAa U OLEHKHU
aJIbTEpPHATUBHBIX CIIOCOOOB pa3perieHust KOH()IMKTOB.

IIpenmeTHbIMHU pe3yabTaTaMu ocBoeHHsI OCHOBHON 00pa3oBaTeIbHON MPOTrPaMMBI OCHOBHOTO OOIIIETO
00pa3oBaHUs SBISIOTCS:



e (opMHpOBaHHE TIEPBOHAYAIBHBIX CHCTEMATU3UPOBAaHHBIX TMPEJICTABICHUI O BEIIECTBAX, HX
MPEBpAICHUSIX U MPAKTUYECKOM MPUMEHEHUH; OBJIA/ICHUE MOHATHHHBIM allapaToM U CUMBOJHUYECKUM SI3IKOM
XHMUH;

® O0CO3HaHHE OOBCKTHMBHO 3HAYMMOCTH OCHOB XHMHUYECKOH HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUYECKUX TPEBPAIICHUH OPraHUYECKUX M HEOPraHMYECKHMX BEIIECTB KaK OCHOBBI MHOTHX
SIBIICHHI KUBOW M HEXKUBOM MPUPOJIBL; YIITyOJIeHNUE TPEACTABICHUH O MaTePHaIbHOM SIIMHCTBE MUPA;

®  OBJQJICHUE OCHOBaMHU XMMHYECKOH T'DAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3MPOBATh U OOBEKTHBHO
OLICHUBATh JKU3HCHHbIC CUTYAIlMH, CBA3aHHBIE C XMMHEH, HaBbIKAaMH O€301acHOro OOpalleHHs ¢ BEIIeCTBaMH,
UCIIOJIb3yEMBbIMU B TIOBCEJIHEBHOW JKU3HU; YMCHHEM aHAIM3HPOBATH U IIAHUPOBATH JKOJIIOTUYECKU O€30MacHoe
MOBEJICHHE B IIEISAX COCPEKEHUS 3T0POBBS M OKPY>KAIOIIEH CPeIbl;

e (opMHpOBaHHE YMEHHI YCTaHABIMBATH CBSI3M MEXIY pEaJbHO HAOII0MaeMBIMH XMMHUYECKHUMHU
SBIICHUSIMA WM TIPOIECCaMH, IMPOUCXOMANIMMUA B MHUKPOMHUPE, OOBSCHATH MPHUUYUHBI MHOTOOOpAa3us BEIIECTB,
3aBHCUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHHUS, a TAKXKE 3aBHCUMOCTh IIPUMEHEHHS BEIIECTB OT UX CBOICTB;

e  npuoOpeTeHHs OIBITA UCTIOIB30BAHMS PA3IMUHBIX METOI0B U3YUEHHsI BEIIECTB; HAOIIOICHHS 32 UX
MPEBpAICHUSIMHA TIPU TIPOBEICHIH HECIOKHBIX XMMHUYECKHX IKCIIEPUMEHTOB C MCIIOJIb30BAaHHEM JIA0OPATOPHOTO
000pyI0BaHUs U TPUOOPOB;

e yMEHHE OKa3bIBaTh IMEPBYIO TIOMOIIb IPU OTPABICHHSX, 0XKOTaX M JPYTUX TPaBMax, CBSA3AHHBIX C
BEIIECTBAMH U JTA0OPATOPHBIM 000PYI0BaHUEM;

e OBJAJICHUE NpHeMaMH paboThl ¢ MH(OpPMAIMEe XWMHUYECKOTO COJEpXKAHHMs, MPEJACTABICHHOW B
pasHo gopme (B BUIE TeKCTa, popmyi, rpadukoB, TAOMUYHBIX TaHHBIX, cXeM, pororpaduil u ap.)

® CO3JlaHME OCHOBBI Ui (POPMHUPOBAHUS MHTEpPECa K PACIIMPEHHUIO M YIIYOJCHUI0O XUMHUYECKUX
3HAaHUU U BBIOOpA XMMMU KakK NMPOQPHIBHOTO IpeaMeTa IpU Mepexojie Ha CTYNEHb CPEeIHEro (II0JHOro) OOIIero
o0pa3oBaHusl, a B TAJILHEHIIIEM U B Ka4eCTBE Chepbl CBOC MPOPECCUOHATLHOMN ICATEIIbHOCTH;

e (GopMHpOBaHME TPEJICTABICHUN O 3HAUCHHUM XHMHUYECKOH HAayKH B pPEIICHUH COBPEMEHHBIX
HKOJIOTHYECKUX MPOOJIEM, B TOM YHCIIE B IPEAOTBPALICHUN TEXHOTCHHBIX M SKOJIOTHYECKUX KaTacTpod.

2. COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»
Pacnpedenenue cooeprcanun no knaccam:
8 kaace.

Paszpnen 1. OcHOBHBbIE TOHATHA XMMHUH (YPOBEHb ATOMHO-MOJIEKYJ/ISIPHBIX NIPeACTABICHH)

[Ipenmer xumnn. XuMHs Kak 4acTb €CTECTBO3HaHMs. BelecTBa M ux cBoiicTBa. YncThle BeliecTBa U
cMecd. Meroabpl MO3HAHUS B XUMHUHU: HaOmoAeHue, HKcrepuMmeHT. [lpuemsl OezonmacHO paboOTHI C
obopynoBaHueM U BemecTBamMu. CTpoeHHE MIaMEHH.

UYuctele BemecTBa U cMecH. CiocoObl OUYMCTKU BEILIECTB: OTCTaWBaHME, (PUIBTPOBAaHUE, BhINIAPUBAHUE,
KpUCTAJIIU3alus, AUCTWUIANNAA. DPU3nuecKne W XMMHMUYECKHE sBJIEHUSA. XUMHUYeckue peakuuu. llpusnakum
XUMHYECKHAX PEAKLNN U YCIOBUS BOSHUKHOBEHMS U TEUCHUSI XUMUUYECKUX PEAKLIAN.

ATOMBI, MOJIEKYJIBl M HOHBI. BemecTBa MOJEKYISIPHOIO M  HEMOJEKYJIAPHOIO CTPOEHHUS.
Kpucrannuueckue u amopdubsle BemectBa. Kpucrainmueckue pemieTku: MOHHAs, aTOMHAas U MOJIEKYJSIpHas.
IIpocTeie M ClIOKHBIE BelECTBA. XMMUYECKUHN 3J€MEHT. MeTamisl 1 HeMeTauibl. ATOMHas €IWHMIIA MacChl.
OTtHocuTeNnbHAsE aTOMHas Macca.  SI3bIK XUMUHU. 3HAaKM XUMUYECKUX DJIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemiecTBa. XuMuueckue ¢popmysbl. OTHOCHTENbHAS MOJEKYIsipHas Macca. KaueCTBeHHBIM U KONWYECTBEHHBIN
COCTaB BeIECTBA. BpluncieHus mo XumuueckuM (opmynam. MaccoBas A0 XUMHYECKOIO 3JIEMEHTa B
CJIOJKHOM BELIECTBE.

BanenTHOCTh XUMHYECKHX 371€MEHTOB. Onpe/ienieHne BaleHTHOCTH JIEMEHTOB 10 (GopMysiaM OMHApHBIX
coeauHenuil. CoctaBieHne XUMUUECKUX (popMys1 OMHAPHBIX COEIMHEHH IO BaJIEHTHOCTH.

ATOMHO — MOJIEKYJISIDHOE YYE€HHE. 3aKOH COXpPAaHEHHUsI Macchl BemlecTB. JKU3Hb M AesTenbHocTh M.B.
JlomonocoBa. XuMnueckue ypaBHeHHs. THUIIBI XUMUYECKUX PEaKLUi.

Kucnopon. Haxoxnenune B mpupone. [lonmydyenue kucinopoma B 71a00paTopud M HPOMBIIUIEHHOCTH.
dusnyecknue U XMMHUECKHUE cBOMcTBa kuciaopona. I'openne. Oxcuasl. IIpumenenue kucnopoga. Kpyrosopor
KHciopo/a B npupoae. O30H, ajutoTponus Kuciopoaa. Bo3nyx u ero cocras. 3ammra aTMOCHEpHOTo BO3yXa OT
3arps3HCHUM.



Bonopon. Haxoxnenne B mpupone. Ilomydenue Bomopona B J1aOOpaTOPUM M MPOMBIIIICHHOCTH.
dusnyueckre 1 XMMHUYECKHE CBOMCTBA BOAOpoaa. Bomopoa — BoccTaHOBUTENB. Mepbl 6€301acHOCTH TP paboTe
¢ BopopooM. IIpumenenue Bonopoa.

Bogna. Mertoas!l onpenenenns cocraBa BoAbl — aHanu3 U cuHTe3. dusnueckue cBolcTBa BoAbl. Bona B
IpUpoJie U COCOOBI ee OYMCTKH. Adpauus BOAbL. XHUMHYECKHe CBOWCTBa Bonbl. Ilpumenenue Bozasl. Boma —
pacTBOpUTEIb. PaCTBOPUMOCTB BEIECTB B BOJE. MaccoBas 1011 paCTBOPEHHOT'O BEILIECTBA.

KonunuectBennple oTHowmeHuss B xumuu. KommuectBo BemectBa. Mouib. MousipHas Macca. 3aKOH
ABoraznpo. Mousipablii 00beM ra3oB. OTHOCHTENbHAs MJIOTHOCTh ra3oB. OOBEMHbIE OTHOIIEHHUS a30B IpU
XUMHYECKHUX PEAKLIMIX.

Baxuelimme Kiacchl HEOpraHWYecKHX coenuHeHud. OKcuapl: coctaB, kiaccupukanus. OCHOBHBIE H
KHCIOTHBIE OKcHibl. HomeHnknarypa okcnaoB. @u3nueckue 1 XMMUYECKHAE CBOMCTBA, ITOJIyYEHUE U IPUMEHEHHE
OKCH/JIOB.

I'mppoxcuapl. Knaccuduxauusa runpoxkcuaoB. OcHoBanus. Coctas. lllenoun u  HepacTBopuMBbIE
ocHoBaHus. Homenkiarypa. @usznueckue M XMMHYECKHME CBOMCTBA OCHOBaHMW. Peakuus HeWTpaau3alyu.
[Tony4yenue u npuMeHeHre OCHOBaHUNH. AM(OTEpHBIE OKCUBI U THAPOKCUIBI.

Kucnotsl. CocraB. Knaccuduxauus. Homenknarypa. ®usndeckne ¥ XUMHUYECKHE CBOMCTBAa KHUCIOT.
BoITecHUTENBHBIN PsIi METAJLIOB.

Comu. CocraB. Knaccudpukanus. Homenknarypa. ®@usnuecknue cBoiCcTBa colieii. PacTBopuMocCTh coei B
BoJie. XUMHUYecKue cBoicTBa coiieil. CriocoObl momydenus coseit. [Ipumenenue comneil.

I'enernueckas cBS3b MEXAY OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COEIMHEHUM.

Jemoncrpanuu. O3HakoMieHHE ¢ OOpa3llaMu IMPOCTBIX U CIOXKHBIX BemecTB. CrocoObl OYMCTKU
BEIIECTB: KPUCTAJUIM3ALMUS, AUCTIILIIMSA, Xpomarorpadus. OMBITHL, MOATBEPKAAIONINE 3aKOH COXPAHECHUS
MAaccChl BELIECTB.

[Tonyuenue u cobupanue KUciaopoa METOAOM BBITECHEHUS BO3lyXa U BOJbl. OnpeienieHne cocTaBa
Bo3ayxa. Koanexyus nepmu, kamenno2o yens u npooyKmos ux nepepadomxiu.
[Tonyuenue Bomopoza B annapare Kuna, mpoBepka Bogopoja Ha YUCTOTY, TOPEHHE BOAOPOa, COOMpaHue
BOZOPOJa METOOM BBITECHEHUS BO3yXa U BOJBI.
Ananus Bosbl. CUHTE3 BOJBI.
3HaKOMCTBO ¢ 0Opa3ljaMH OKCHJIOB, KUCJIOT, OCHOBaHUM U coseil. HeliTpanu3auus ménouu KUCiIoTol B
IIPUCYTCTBUHU UHJIUKATOPA.
JlaGopaTopHble onbIThI. PaccMoTpeHue BellecTB ¢ pa3IMyHbIMU (PU3UUYECKUMU CBOMCTBaMHU. Pa3nenenue
CMECH € TOMOIIbI0 MaruuTa. [lpumMeps! pu3HUecKUX U XUMHUUECKHX SIBIEHUH. Peakuyu, nimoctpupyromuye
OCHOBHBIE ITPU3HAKH XapaKTEPHBIX peakiuu. Pa3znoxenne ocHoBHOro kapoonara menu (11). Peakius 3amenienus
MEH KEIIE30M.
O3HakomJIeHHE ¢ 00pa3LamMH OKCH/IOB.
BsaumogeiictBue Bogopoaa ¢ okcugom meau (11).
OneIThI, TOATBEPKAAIOINE XUMUUECKUE CBOMCTBA KUCIIOT, OCHOBAaHUM.
IIpakTHyeckue padorTnl
e [IpaBuia TeXHUKH O€30MACHOCTH MPU paboTe B XUMHUECKOM KabuHeTe. O3HaKOMIIEHUE C
71a00paTOPHBIM 000PYIOBAaHUEM.
e OuncTKa 3arpsA3HEHHON TOBAPEHHOU COJIN.
e [loryueHnue u CBOMCTBA KACIOPOA
e [IonydyeHne BOJOpOAa U U3YUYEHHUE €0 CBOUCTB.
e [IpuroToBiieHHE PACTBOPOB COJIEH C ONPEACIEHHON MAacCCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA.
e Pemienune skciepuMeHTaNIBHBIX 33a4 110 TeMe «OCHOBHBIE KJIACChI HEOPraHUYECKUX COEIUHEHUI.
PacuerHble 3a1a4u:
Brrunciienne 0THOCUTEIBHON MOJIEKYJISIPHOM MacChl BellecTBa 1o Gpopmyiie. Beruncienre MmaccoBoii
JIOJIU DJIEMEHTA B XUMHUYECKOM COETUHEHUH. Y CTAaHOBIIEHUE MpOocTenieil popMyJibl BELIECTBa 10 MAaCCOBBIM
JIOJISIM DJIEMEHTOB.
Haxoxnenne MaccoBol 0JIM pacCTBOPEHHOTO BEIIECTBA B pACTBOpE. BhuuncieHre Maccsl pacCTBOPEHHOTO
BELIECTBA U BOABI AJI1 IPUTOTOBJIIEHHS PACTBOPA ONPEAEIEHHON KOHIIEHTPALUH.
OObEMHBIE OTHOLIEHUS Ta30B IPU XUMHUECKHUX PEAKIIMSIX.



Brruncnenus mo XuMU4eCKUM YpaBHEHUSIM MacChl, 00bEMa M KOJIMYECTBA BEIIECTBA OJJHOTO U3 MPOTYKTOB
peaxuu Mo Macce UCXOIHOTO BEIIeCTBA, 00bEMY MIIM KOJIMYECTBY BEIIECTBA, COACPKAIIETO OMPECIEHHYIO 100
IIPUMECEH.

Pasznen 2. [lepuoguyeckuii 3aK0H ¥ EPUOAMYECKAS] CUCTEMA XUMUYeCKHUX dJjiemeHToB . A.
MenpeneeBa. CTpoeHue aToma.

[lepBbie MOMBITKH KJIaCCU(DUKALNNA XUMHUUECKHUX 3JIeMEHTOB. [IoHsATHE O Ipymnmax CXOJHBIX 3JIEMEHTOB.
EcrecTBeHHBIE CEMEWCTBA IICIIOYHBIX METAJUIOB M TajoreHoB. biiaropoassie rasel. [lepuoanueckuii 3akoH
JN.M.MenpeneeBa. Ilepuoguueckass cuctemMa KaK €CTECTBEHHO — HaydHOE KIAacCU(PUKALUSI XUMHUYECKUX
aneMeHToB. TabnuyHas ¢opma mpeacTaBlieHus KiIacCU(PUKAUU XUMUYECKUX 31eMEeHTOB. CTpyKTypa TaOauIlbl
«Ilepuonnyeckas cucrema xumuyeckux snemeHToB J[.M. MenneneeBay (kopotkas ¢opma): A- u b- rpymmsl,
nepuobl. GU3NUecKuii CMbICT MOPSAKOBOTO 3JIE€MEHTa, HOMepa Mepuojia, HoMepa rpymnmsl (A1 3JIeMEeHTOB A-
rpymnmn).

Crtpoenue aroma: siApo M DJEKTpOHHas oOojouka. CocTaB aTOMHBIX sIep: MPOTOHBI U HEUTPOHBI.
M3oTonbl. 3apsa  aTOMHOIO siipa, MaccoBO€ YMCIO, OTHOCUTENbHas aromHas Macca. CoBpeMeHHas
(bOopMyNIMPOBKA MOHATUS «XUMUYECKHUI TIEMEHT.

DnexTpoHHas 000JI0YKa aToMa: TIOHATHE 00 SHEPreTUIECKOM YPOBHE (3JIEKTPOHHOM CIIOE), €r0 EMKOCTH.
3anoJIHEHUE DJIEKTPOHHBIX CIIOEB Yy aTOMOB JJIEMEHTOB IIEPBOrO — TPEThero mnepuoaoB. CoBpeMeHHas
(dbopMyITHpOBKa MEPUOANIECKOTO 3aKOHA.

3HaueHHe mnepuoauyeckoro 3akoHa. Hayunble poctmxenuss J[[.M. MengeneeBa: wucrnpaBieHue
OTHOCHUTENIbHBIX AaTOMHBIX Macc, Ipe/ICKa3aHUe CYIIECTBOBAHUSA HEOTKPBITHIX JJIEMEHTOB, IE€PECTaHOBKHU
XUMHUYECKUX 3JIEMEHTOB B iepuoaudeckoil cucreme. Kusnp u nesrensHocts .M. Meneneesa.

JdemoHcTpaumnu:

du3nyeckue CBOWCTBA ILEIOYHBIX METauioB. B3ammonelicTBue okcuuoB Hatpusi, marHusi, ¢ocdopa,
Cepbl C BOJIOM, MCCIEJOBAHUE CBOMCTB IOJYYECHHBIX NMPOAYKTOB. B3anmMonencTBre HaTpus U KaJHs C BOAOW.
duznyeckne cBOMCTBA TajJoreHoB. B3anmoeicTBue amtoMUHNS € XJIOPOM, OpOMOM U HOJIOM.

Pasnen 3. CtpoeHue BemecTna.

DIEeKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE BUJIbI XUMHUECKOW CBSI3U: KOBAJEHTHAs
HENoJIsIpHasi, KOBAJIEHTHAs MOJIIpHAasi, HOHHAs. BaJleHTHOCTD 3IEMEHTOB B CBETE 3JIEKTPOHHOU Teopun. CTeneHb
okucnenus. [IpaBuna onpenenenus CTeneHeil OKUCIEHUS JIEMEHTOB.

JdemoHcTpaumnu:

ComnocraBneHue GU3NKO-XUMHUECKUX CBOMCTB COEAMHEHUM ¢ KOBAJICHTHBIMU U HOHHBIMH CBS3SIMH.

9 kaacc.
Pazgen 1. MHOroo6pasne XuMH4eCKHX PeaKIMil.

Knaccudukanuss XuMHUYECKUX pEAKIUi: pPEaKIuu COCIUHEHUS, PAa3JI0XKEHHUs, 3aMeleHus, oOMeHa.
OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENb, BOCCTAHOBHUTENb, MPOLIECCHl OKHUCIECHHUS H
BoccTaHOBJIeHUsI. COCTaBlIeHUE YpPaBHEHUN OKHCIUTEIHHO -BOCCTAHOBUTENBHBIX PEAKIIUNA C MOMOIIBIO METOa
ANEKTPOHHOTO OanaHca.

TeroBele 3PGEKThl XUMHUYECKUX peakuuid. IK30TEPMHUYECKHE U DIHIAOTEPMUUYECKHUE PEAKIIUU.
TepmoxumMuueckue ypaBHeHUs. PacueTsl Mo TEpMOXUMHUUYECKUM YPaBHEHUSIM.

CKOpOCTh XUMHUYECKUX peakiuii. @akTophl, BIAUSIIONME HA CKOPOCTh XUMHUYECKTX PEAKITUH.
[lepBoHavasibHOE MTPEACTABICHUE O KaTaJIU3e.

O6parumbie peaknun. [IoHATHE 0 XUMHUYECKOM PaBHOBECHH.

XUMHUYECKUE PEAKIIMUA B BOJHBIX PACTBOPAX. DJIEKTPOJIUTHI U HEANIEKTponuThl. MoHbl. Katnons u
aHuoOHbl. ['mapaTHas Teopusi pacTBOPOB. DJIEKTPOJMTHYECKAs JIUCCOLMAIMA KHUCIOT, OCHOBAHUN W COJICH.
CnaOble U cHIIbHBIE MeKTponuThl. CTenenp aucconuanuu. CTeneHs auccolnuanuy. Peakiiuu HoOHHOTO 0OMeHa.
VYcnoBusi TedeHWsT peaknuii MOHHOTO OOMEHa 10 KOHIA. XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPTaHMYECKUX COEAMHEHUN B CBETE MPEICTABICHUN 00 dIEKTPOIUTHUECKON THUCCONMANNN U OKUCIUTEIHHO-
BOCCTAaHOBUTEJBbHBIX peakiuid. [IoHsTHE O THIpOIH3€e CONEN.

JdemMoHcTpanum:



IIpuMepsl 5K30- ¥ DHIOTEPMUYECKUX PEAKIUH.

B3anmopeiicTBre IIMHKA C CONSTHOM M YKCYCHOM KHCJIOTOW. B3anmoneicTBre rpaHyIMpOBaHHOTO IMHKA
U HUHKOBOH NBUIU C COJISHOM KUCIOTOH.

B3aumopeiicteue okcuma memam (II) ¢ cepHOM KHCIOTOW pa3HOW KOHIEHTpAIMU IIPH  Pa3HBIX
TeMmnepaTrypax.

['openue yris B KOHIEHTPUPOBAHHON a30THOM KUCIIOTE.

['openue ceppl B pacriuiaBI€HHOU CEIIUTPE.

HcnbiTanue pacTBOPOB BELECTB HA AIEKTPUUECKYIO ITPOBOIUMOCTb.

JIBrKeHNE NOHOB B JIEKTPUYECKOM I10JIE.

IIpakTH4eckne padoThI:

WN3yueHune BIUsHUS YCIOBUM IPOBEICHUS] XUMUYECKON PEAKLIUU HA €€ CKOPOCTb.

Pemenue skcrepuMeHTanbHBIX 3aad 1o TeMe «CBOMCTBAa KHUCIOT, COJEH M OCHOBAHHMM Kak
3IEKTPOJIUTOBY

JlaGopaTopHbIe ONBITHI:

Peakunu oOMeHa MeX]1y pacTBOpaMU 3JIEKTPOJIUTOB

Pacuernbie 3agaun: BoIunciieHUS 110 TEPMOXUMUYECKUM YPABHEHUSIM PEAKIIUM.

Pa3znen 2. MHoroo0pasue BemecTs.

Hemeramnsl. ['anorensl. IlonokeHne B IEpUOAMYECKOM CHCTEME XHMMHYECKUX JJIEMEHTOB,
cTpoeHue ux aromoB. Haxoxnenue B npupoze. dusnueckne U XUMUYECKUE CBOMCTBA rajgoreHos. [lomyuenue u
IIPUMEHEHUE TaJoreHoB.  Xuiop. Pusznyeckue M XHUMUYECKUE CBoicTBa xiopa. [Ipumenenue xJopa.
Xnoposogopoa. @usnueckue cpoiicrsa. Ilomyuenue. ConsgHnas kucinora u €€ conu. KauecTBeHHas peakius Ha
XJIOpU/I-UOHBL. Pacrio3HaBaHue XJI0pHI0B, OPOMHIOB, HOTU/IOB.

Kucnopon n cepa. Ilonoxenue kucinopoma u cepel B IICXD, crpoenune ux aromos. Cepa.
Amnorponus cepsl. dusnyeckue M xumudeckue cpoiictBa. Haxoxaenue B npupone. Ilpumenenue cepsl.
CepoBonopon. CepoBofopoaHas KUciIoTa U ee conu. KauecTBeHHas peakuus Ha cyiabpua-uonsl. OKCHI cepbl
(IV). ®Ousnueckue u xumuueckue cpoiictBa. [Ipumenenue. CepHucTas Kuciota W ee coid. KadecTBeHHas
peakuusi Ha cynbpuT-uoHbl. Okcun cepbl (V). Cepnas kucinota. XMMHUYECKHE CBOWCTBA pa30aBICHHON H
KOHLEHTPUPOBAHHON CepHOM KHCIOThl. KauecTBeHHass peakuusi Ha CyJb(arT-uOHbl. XUMHUYECKHE DPEaKIUH,
JEKAIUE B OCHOBE MOIYYEHHS CEPHOU KHCIIOTHI B IPOMBINUIEHHOCTH. [IpriMeHeHnEe CEpHOI KUCIIOTHI.

A3zot u gocdop. Ilonoxkenune azora u dochopa B [ICXI, cTtpoenne ux atomMoB. A30T, PU3NUECKHE U
XMMUYECKHE CBOICTBa, MojydeHHe M nmpuMeHeHue. KpyroBopor asora B mpupoje. AMMuak: (uznyeckue U
XMMHUYECKHE CBOWCTBA, MOJydeHHEe U mnpumeHeHue. Coin aMMOHHUS. A30THas KHUCIOTa U €€ CBOMWCTBA.
OxucnuTenbHble CBOMCTBA A30THOM KHCHOTHL IlomydyeHue a30THOM KHUCIOTHI B J1abopaTopuu. XUMHYECKUE
peaknuu, JieXalue B OCHOBE IOIYYEHUs a30THOM KHCIOTHI B INPOMBIIUIEHHOCTH. [IpuMeHeHue a30THOMU
KHUCA0Thl. CONM a30THOM KMCIOTHI U MX IPUMEHEHUE. A30THbIE yI00pEeHHU.

dochop. Amnorponust pochopa. Dusnveckue U xumuueckre cpoiictea pochopa. Oxena pocdopa (V).
Oprodocdopnas kuciora u ee conu. PochopHblie y100peHus.

VYrnepon u kpemuuil. [lonoxenue yrnepona u kpemHus B IICXD, cTpoeHue ux aromMoB. YTIepoa.
Annotponus yriepoaa. @usndeckue 1 XUMHUECKUE CBOMCTBA yriepoja. AjncopOuus. YrapHslii ra3, CBONCTBa U
(hU3MOIOTHYECKOE JICUCTBUE HAa OpPraHW3M. YTJICKUCIBIM Ta3. YToJIbHas KHUCIOTa W ee coiu. KadecTBeHHBIE
peakiuu Ha kapOooHaT-uoHbl. KpyroBoport yrieposa B nmpupoje. OpraHuyeckie COeJUHEHUs yriepoaa.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kucnorta u ee conu. Cmexno. Llemenm.

Mertannsl. Ilonoxenue meramuioB B IICXDO JI.M.MenneneeBa, ctpoeHre uUx aToMoB. MeTannndeckas
cBs3b. DU3MUECKHE CBOIICTBA METAJIOB. Pl akTHBHOCTH MeTaJlIOB. XUMHYECKHE CBOMCTBa MeTaioB. Obuue
crnocoObl nosyueHust MetauioB. CrutaBsl MeTayuioB. lllenounsie metasuibl. [lonokeHue METOYHBIX METAIOB B
IIEPUOIMYECKON CUCTEME, CTPOEHHE UX aTOMOB. HaxoxeHne B mpupoje. Maruuii 1 KaJblHW, UX BaKHEUIINE
coeauHeHus. JKecTKoCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHUS.

Amomunnii. [TonoxeHne afoMUHUS B MEPUOIMYECKON CHCTEME, CTPOCHHUE ero aroma. HaxoxnaeHue B
npupoje. Pu3nuecKkue U XMMUYeCK1e CBOUCTBA aTlOMUHUA. AMGPOTEPHOCTb OKCHJIA M THJIPOKCHAA AITFOMUHUS.



XKeneso. [lonoxeHnne xene3a B IEPUOJNIECKON CUCTEME, CTPOEHUE €ro atoMa. HaxokneHue B mpupoze.
du3nYecKre U XMMUYECKUE CBOMCTBA XKeje3a. BakHele coeIMHEHUs Keme3a: OKCUAbL, THAPOKCUIBI U COJU
xenesa (1) u xxenesa (111). KauecTBeHHbIC peakiiny Ha HOHBI.

JdemoHcTpauuu:

Pu3nyecKue CBOMCTBA ITAJIOTCHOB.

[Tonyuyenue xJ10poBOIOPOJA U PACTBOPEHUE €TO B BOJE.

AnnorponHsie Moaudukanuu cepsl. OOpasubl IPUPOTHBIX CYIbGUI0B U CYIb(PATOB.

[Tonydyenne ammuaka u ero pactsopenue B Boje. O3HakomiieHHe ¢ o0pa3liaMu MIPUPOJHBIX HUTPATOB,
dbocdaros

Mogenu KpHCTAIMYECKUX pPemETOK anMaza U rpadura. 3HAKOMCTBO C 0O0pa3liaMu MPUPOIHBIX
KapOOHATOB U CUJIMKATOB

3HAaKOMCTBO C 00pa3lamM Ba)XHEUIIMX COCIWHEHWN HATPHs, KaJusl, TPUPOIHBIX COCIMHEHUI KalbIus,
pylaMH JKene3a, COCAUHEHUSMU allOMHUHMS. B3auMopaeicTBue IIENOYHBIX, IIEJIOYHO3EMENIbHBIX METAIJIOB U
AIIOMHUHMS ¢ BoAoH. CKUraHue jkene3a B KUCIOPOJE U XJIOPE.

IIpakTuyeckue padboTbI:

[Tonyyenue COIAHON KUCIIOTBI U U3yYEHUE €€ CBOMCTB.

Pewrenne skcnepuMeHTaNbHbBIX 3a1a4 110 Teme «Kucnopoa u cepa»

[TonyueHne ammuaka 1 U3y4eHHe €ro CBOMCTB.

[Tonyuenue okcuaa yraepoaa (1V) u uzydenue ero cpoiicts. Pacno3naBanue kapOOHATOB.

Pemenue skcriepuMEHTANBHBIX 3a71a4 110 TeMe «MeTaibl U UX COEIUHEHUS».

JlabGopaTopHble ONBITHI:

BriTecHeHue rajoreHaMu Jpyr Apyra u3 pacTBOPOB UX COECTUHEHUH.

KauectBennsle peakiuu cynbdun-, cynbPur- u cyiabdpaT- HOHOB B paCTBOpE.

O3zHakoMyIeHHE ¢ 00pa3LamMu cephl U €€ MPUPOJHBIMU COETUHEHUSIMHU.

B3aumoneicTeue cosied aMMOHUS CO LIETOYAMMU.

KauecTBeHHbIE peakiKi Ha KapOOHAT- U CUJIMKAT- HOHBI.

KauecTtBenHas peakuus Ha yrieKHCIIbIN Ta3.

N3yuyenue oOpa3uoB MeramuioB. B3aumopaeiicTBue MeTamuioB ¢ pacTBopaMu cosieid. O3HaKOMJIEHHE CO
CBOMCTBAMHM M TpPEBpAIIEHUSMU KapOOHATOB M ruapokapOoHaToB. [lonydeHue TUApPOKCHAA aTIOMUHUS U
B3aMMOJICHCTBHE €T0 ¢ KMCIOTaMH M menodamu. KauecTBenHsIe peakimy Ha nonbl Fe?" n Fe®*

PacuerHsble 3agaun:

Bobluncnenuss mo XMMHUYECKMM YpaBHEHHUSIM Macchl, 00bEMa WM KOJMYECTBA BEIIECTBA OJHOIO U3
NPOAYKTOB PpEaKIUU [0 Macce HCXOAHOIO BeIIeCcTBA, O0BbEMY WM KOJUYECTBY BEIECTBA, COJAEPIKAILEro
ONPEACIEHHYIO JOJII0 TTPUMECEH.

Pa3nen 3. KpaTrkuii 0030p BaskHeiIIMX OPraHu4eCKUX BellecTB.

IIpenmer opranmdeckoi xumuu. HeopraHmdeckue M OpraHMYECKHE COECIMHEHUS. YTJIEpOJ — OCHOBA
*u3HU Ha 3emiie. OCOOEHHOCTH CTPOEHHUS aToMa yriiepoja B OpraHUYeCKUX COCTMHECHUSIX.

VYranesonopozasl. IIpenensHble yriaeBomopoabl. MeraH, 3TaH, NpPOMAaH — MPOCTEHIINE IPENCTABUTEIN
IpeleiabHbIX YriieBoAopoaoB. CTpyKTypHble (QOpMYJbl yrieBoaopoioB. ['omonoruueckuid psia mpeaeabHbIX
yriaeBooponoB. ['omonorun. PuU3nMdYecKue W XMMHUYECKHE CBOMCTBA IMPEAEIBHBIX YIIIEBOAOPOJOB. Peakuuu
ropeHus 1 3ameleHus. HaxoxxaeHnue B nmpupoje npeaeabHbIX yriieBoaopooB. [IpumeHenre MeraHa.

HenpenenbHble yriaeBo1opoabl. DTUIEHOBBIHN PsiJl HEMPEAEIbHBIX YIIIEBOAOPOI0B. JTuieH. dusnueckue
1 XMMUYECKHE CBOMCTBA dTUJICHA.

ALETUIIEHOBBIM psii HENpPENEIbHBIX YIIeBOAOpPOaoB. AnerwieH. CpolicTBa aneruineHa. [Ipumenenue
arieTuiIeHa.

[TpousBonHble yriaeBogopooB. KpaTkuii 0030p OpraHMYeCKUX COCIUHEHHUH: OJHOATOMHBIE CIUPTHI,
KapOOHOBBIE KMCIIOTHI, CJIOKHBIE A(UPBI, )KUPBI, YIIIEBOIbl, aMUHOKHCIIOTHI, OeKu. Poib OeIKoB B opranusme.

[lonsiTiE O BBICOKOMOJIEKYJSPHBIX BemecTBax. CTpykTypa IIOJMMEpPOB: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTETIeHb MoinMepu3aiuu. [lonuatuieH, noaunponuieH, HOJUBUHUIXIOPHI.

JdemMoHcTpanum:

Monenu MoJieKysl OpraHMYecKUX coeMHeHui. ['opeHue yrieBoopoioB U oOHapy eHHe TPOAYKTOB UX
ropenus. KauectBenHas peakuust Ha aTiiieH. [lonydenue sTuieHa.
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PaCTBOpeHI/IG 9TUJIOBOT'O CIIUPTAa B BOAC. PaCTBOpeHI/Ie rimmnocepuHa B BOAC.
[Tonydyenne M CBOWMCTBA YKCYCHOM KHUCIOTHI. VccienoBaHHWe CBOMCTB >KMPOB: PAaCTBOPUMOCTH B BOJE M
OpPraHn4YCCKUX paCTBOPUTCIIAX.
KauecTBeHHbBIE peakIy HA TIIIOKO3Y U Kpaxmal.
O3nakomiieHHE ¢ 00pa3laMK U3JIeIUI U3 TOJMATHIICHA, TIOJIUIIPOITMIICHA, TOJTUBUHIIXIIOPHIA.
[TpakTrueckue paboOThl CrPyNIUPOBAHBI B OJIOKHM —XHUMHUYECKHE TPAKTUKYMBI, KOTOPBIE CITY>KaT HE TOJIBKO
CPEJICTBOM 3aKpEIUICHUS] YMEHHUI U HABBIKOB, HO TAKXKE M CPEJICTBOM KOHTPOJIS 32 KAYECTBOM HX
c(OpPMUPOBAHHOCTH.



3.

TEMATHUYECKOE INIAHUPOBAHUE C OIPEJIEJIJEHUEM OCHOBHBIX BUJIOB YYEBHOM JEATEJIbHOCTH.

8 KUIACC
Pa3peanl KoanuyecTBo | KostnmuecrBo KoaunuecTBO XapakTepucTHKA OCHOBHBIX BH/10B OcHoBHBIE
n/n NMPOrpamMmbl 4acoB KOHTPOJIbHBIX | MPAKTUYECKHUX | JeSITeJIbHOCTH HaNnpaBJIeHUs
padort padot BOCIIUTATEILHOM
AeTeJIbHOCTH
OcuoBuble noustuss | 54 (51 + 3 3 6 Paznuuatp MPEAMETHI H3y4YEHUS
1. | xumuu (ypoBeHb yaca €CTECTBEHHBIX HAYK, HOHATHA «aTOM», «MOJIEKYIa», | 12 3 456 7,8
aTOMHO — pE3epBHOIO «XHMHMYECKUH  DJIEMEHT», «HUOH»,  «4acTULay,
MOJIEKYJISIPHBIX BpPEMEHU) «HHJEKCY», «KOIPPUIUEHT», «CXeMa XHUMHUYECKOU
MIPEICTaBICHUI ) peakuun», «ypaBHEHHE XUMHUYECKOW pPEaKLUn».
HaGnronaTe cBOMCTBa BEHIECTB M MX HU3MCHECHHS B
X0Jle XMMHUYECKUX peakuuid, ¢Quznueckue u
XUMUYECKHE TIPEBPAIICHUS HM3y4aeMbIX BEIIECCTB.
YuuThCs NPOBOAUTH XUMHYECKUH SKCHEPUMEHT.
HccnenoBate  CBOWMCTBA  M3y4aeMbIX — BEILIECTB.
CobOmoiaTe  TpaBUiia TEXHUKH  OE30MaCHOCTH.
Omnpenenarb TNPU3HAKKM XUMUYECKUX  PEAKIIHH,
OTHOCHUTEJIbHYI0O aTOMHYK0 MacCy M BaJICHTHOCTb
AJIEMEHTOB, COCTAB MPOCTEHUIINX COEAMHEHUN MO UX
xumuueckuM (opmymnam. DukcupoBath B TETpaau
Ha0JII0JaeMble MPU3HAKA XUMUYECKUX PEAKITUH.
[lepnonnueckuit 7 - - KnaccudunupoBars n3ydeHHbIE XUMHUYECKHE
.2 | 3aKOH " AMEMEHThl U UX coeauHeHus. CpaBHUTH CBOWCTBA 1,2,3,4,5,6,7,8
nepuonyecKas BEILECTB, NpPHUHAAJIEKAINIMX K Pa3HbIM Kjaccam,
cucrema XUMUYECKHE 3JIEMEHTBI Pa3HBIX TPYIIIL.
XUMUYECKHX VYcraHaBnuMBaTh BHYTPU- U MEXIPEIMETHBIE CBS3H.
anemenTos J[.M. @opMynupoBate nepuogudeckuid  3akon LU
Menpeneesa. MenneneeBa M pacKpelBaTb ~ €r0  CMBICIH.
Crpoenue atoma XapakTtepu3oBaTb  CTPYKTYpy  HEPHOIUYECKOH
tabnuubl. Pa3znuuate mepuonsl, A- u b- rpymnmsl
OOBsICHATh  (PU3MUECKU  CMBICT  MOPSAKOBOIO

HOMEpa XUMHUUYCCKOT'O 3JICMCHTA, HOMCPOB I'PYIIIbI 1
nepruoaa, K KOTOPBIM DOJCMCHT MPUHAJICKHUT B

10




nepuoauueckoit  cucreme .M. MeHnneneeBa;
SaKOHOMepHOCTI/I NU3MCHCHUA CBOﬁCTB 3JICMCHTOB B
mpeaenax — MajgblX  [EpUOJOB W A-Tpym.
DopMyIUPOBATH OIpeaeIICHUS TOHSATUI
«XHMHYECKUH DJIEMEHT», «IIOPSIKOBBIA HOMEp»,
«MacCOBO€ YHCIIO», «H30TOIBI», «OTHOCHTEIbHAS
aTOMHasi  Macca», <«DJIGKTpOHHAs  00OJIOYKay,

(QIIEKTPOHHBI  CJIOW». Onpenensatb  4UCIO
IIPOTOHOB, HEWTPOHOB, JJIEKTPOHOB y aTOMOB
XUMUYECKUX 3JIEMEHTOB, HCIOJIB3YS

nepuoanueckyto Tabmuiy. CoOCTaBISATh  CXEMbI
CTpoeHHs  aroMoB  nepBbIXx 20  3JI€MEHTOB
MEPUOIUYECKOM  CHUCTEMBbl  3JIEMEHTOB. Jlenarthb
YMO3aKJIIOUEHHE O XapaKTepe W3MEHEHHUs CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB C YBEIMYEHUEM 3apsiOB
aToMHbIX snep. MccmenoBarh CBOMCTBA M3y4aeMbIX
BemectB. Habmiomate ¢usnueckue u XUMHUYECKUE
MpEBpallleHUs] MU3y4aeMblX BemecTB. ONUChIBATH
XMMUYECKHE peakiuu, HabloJgaeMple B XOJe
JKCIIEPUMEHTA.  Y4acTBOBaTb B  COBMECTHOM
00CYXICHUHU PE3yJIbTATOB OMBITOB.

CrpoeHue BemiecTna.
XuMHUECKasi CBS3b.

9
(7+2 gaca
PE3EpBHOTO
BPEMEHHN)

@opMyJIUPOBATh  ONPEIETCHUS]  MOHITHH
«KOBaJICHTHAs HETOJIAPHAsl CBSI3b», «KOBAJCHTHAs
HOJ'ISIpHaSI CBA3b», «HMOHHas CBA3b», «CTCIICHb
OKHCIICHUS, «QJIEKTPOOTPHUIIATEIIBHOCTB Y.
OHpeI[CJ'IfITI) THUIT XHMH‘ICCKOﬁ CBs3U B COCIUHCHUAX
Ha OCHOBAHWMU XMUMHYECKOW (popmyibl. Onpenensth
CTCIICHb OKHUCJIICHHUA DJJICMCHTOB B COCIUMHCHUAX.
CoctaBnsath  (opMysbl  BEIIECTB 1O  CTEICHU
OKHCIIeHHsI 1eMeHTOB. COCTaBNIATh CPAaBHUTEIbHBIC
1 00001Iaroe Ta0aIuIbl, CXEMBI.

1,2,3,4,5,6,7,8

Hroro:

68

9 KJIACC
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n/n

Pa3peanl
NMPOrpamMMbl

KoanuecTBO
yacoB

KoauuecTBO
KOHTPOJIbHBIX
padort

KoauuecTBO
NMPAKTUYeCKHX
padot

XapakTepucTHKa OCHOBHBIX BU/10B
AeATeIbHOCTH

OcHoBHbBIE
HaNpaBJIeHUs
BOCIIUTATEJILHOM
JeSITeIbHOCTH

[ToBTOpEeHUE

3HaTh BaXKHEUIIINE XUMUYECKHUE MOHATHUS: CTPOCHHUE
aToMa, KJIaccu(uKaIus BEIecTB, CBOMNCTBA KIIACCOB
COCTMHCHUH. YMETh ONMKUCHIBATh (PU3UUECKHE U
XUMHYECKHE CBOMCTBA BEIIIECTB

1,2,3,4,5,6,7,8

OKHUCIIUTENBHO-
BOCCTAHOBUTEJILHEIE
peaKIuu

KnaccuduiupoBaTs XUMUYECKUE PEAKIIUH.
[IpuBOANTE IPUMEPHI pEAKIUI KaKIO0TO TUIIA.
Pacnio3HaBaTh OKMCINTEIBHO-BOCCTAHOBUTEIILHBIE
peakuuu. OnpenensTs OKUCINTENb, BOCCTAHOBUTENb,
MPOLIECC OKHUCIIEHUS, BoccTaHOBIeHUs. HabmonaTs u
ONUCHIBATh XMMUYECKUE PEAKIIUU C TTOMOIIBIO
€CTECTBEHHOT'O SI3bIKa U si3bIKa XuMuu. Mccnenosarp
YCIIOBUS, BIUSIOIINE HA CKOPOCTh XUMUYECKON
peakuuu. ONKUCHIBaTh YCIOBUS, BIUSIOIINE HA
CKOpPOCTh XUMHUECKOU peakuuu. [IpoBoauts
rpyNnoBble HAOIIOJEHHS BO BpeMs IIPOBEICHUS
JIEMOHCTPAIIIOHHBIX OIBITOB.

VY4acTBOBaTh B COBMECTHOM OOCYXJIEHUU
pe3yJIbTaTOB ONBITOB. CocraBnsiTh
TEPMOXUMHUYECKUE YpaBHEHMs peakuuil. Beraucnats
TEIIOBOI ap ekt peakuuu 1o eé
TEPMOXUMHYECKOMY YPABHEHHUIO

1,2,3,4,5,6,7,8

ITepuoanueckuit
3aKOH U
nepuoInIecKas
cucTeMa
XUMHYECKUX

KnaccudunupoBars n3ydeHHble XUMHUYECKHE
AJIEMEHTHl U HUX coequHeHus. CpaBHHUTH CBOMCTBA
BEUIECTB, MPUHAUIEKAIIUX K pPa3sHbIM Kiaccam,
XUMHUYECKHE 2JIEMEHTBI pa3HbIX rpymilL.
YcraHaBnuBaTh BHYTPU- M MEXIPEIMETHBIE CBS3H.

1,2,3,4,5,6,7,8
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anemenToB ..
Menpeneena.
Ctpoenue aToma

®opmynupoBarh nepuoanueckuii  3akon  JI.W.
MenneneeBa M packpblBaTb  €r0  CMBICIL.
XapakTtepu3oBaTb  CTPYKTYpy  HEPUOIUYECKOMN
tabymubl. Pa3znuyate mepuonsl, A- u b- rpymnmsl
OObsicHATh  (PU3MYECKHIT  CMBICT — MOPSAKOBOTO
HOMEpPA XMMHUYECKOT'0 JIEMEHTA, HOMEPOB IPYIIIIBI U
Nepuosia, K KOTOPBIM 3JJIEMEHT MPUHAUICKUT B
nepuonuueckor  cucreMe .M.  Menneneesa,
3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB 3JIEMEHTOB B
npenenax — MajbIX — [EpUOJOB U A-Tpymi.
dopMyIMpoBaTh onpenenaeHus MOHATUI
«XAMMYECKUHN DJIEMEHT», <IIOPSAAKOBBIA HOMEp»,
«MaccoBO€ YHCIIO», «U30TOIbD, «OTHOCUTEIbHAA
aTOMHas  Macca», <«OJEKTPOHHas  000JI0uKay,

(QIEKTPOHHBIH  cioi».  OmpenensaTs  4UCIO
IIPOTOHOB, HEWTPOHOB, JJIEKTPOHOB Yy aTOMOB
XUMUYECKUX 3JIEMEHTOB, UCHONb3Ys

nepuoandeckyto Tabmuiy. CoOCTaBIATH  CXEMbI
CTpoeHHs  aroMoB  nepBbIXx 20  3JI€MEHTOB
MEepUOJUYECKON  cuUcTeMbl  dJeMeHToB. JlenaTh
YMO3aKJIIOUYEHUE O XapaKTepe M3MEHEHUS CBOMCTB
XUMHUYECKHUX BJIEMEHTOB C YBEIUYEHUEM 3apsioB
aToMHbIX snep. MccnemoBarh CBOMCTBA M3y4aeMbIX
BemecTB. Habmogate (usndeckne M XUMHUYECKUE
MpEBpaIICHUs] M3y4aeMbIX BemecTB. ONUCHIBATH
XUMHUYECKHE pEaKIuu, Ha0ltoJaeMble B  XOJe
DKCIEPUMEHTA.  Y4YacTBOBATb B  COBMECTHOM
00CYKJIEHUH PE3yNIbTAaTOB OIBITOB.

CrpoeHue BenecTna.
XuMUYeCcKas CB3b.

9
(7+2 vaca
PE3epBHOTO
BPEMEHH)

@opMynHMpoBaTh  ONPENCIICHUS  MOHATUHN
«KOBAJICHTHAsI HEIOJISIPHAS CBSI3b», «KOBAJCHTHAas
NOJISIpHAsE  CBsI3b», «HOHHAs CBS3b», «CTEIEHb
OKHCJICHHUS», «QIEKTPOOTPULIATEILHOCTE.
OnpenensaTs TN XMMHUYECKOH CBA3M B COEAMHEHUAX
Ha OCHOBAHMU XUMHUYecKoi ¢Gopmyisl. Onpenensirsb
CTEIIEHb OKHCJIEHUS DJIIEMEHTOB B COECIMHEHUSX.
CoctaBisiTh  (opMysbl  BEHIECTB IO  CTENEHHU

1,2,3,4,5,6,7,8
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OKHCIICHHS 31eMeHTOB. COCTaBIIATh CPaBHUTEIbHBIC
1 00001arone Ta0auIbl, CXEMBI.

Uroro: 68 4
COT'JTIACOBAHO COI'JTACOBAHO
MIPOTOKOJI 3acelaHus 3amecTuTenb nupekropa no YP

METOAMYECKOTO OOBEAMHEHUS yUUTEICH
nukia ecrectBeHHbIX Hayk COILL No20 um. H.M. Xonenko

oT «31» aBrycra 2021 r.Nel
/ /

14

AsBakymoBa P.M..
«31» aBrycra 2021 r.
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