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1. NIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITIPEIMETA

1.1. I3yueHue XMMHUU HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs HAMpPaBJICHO HA JOCTHKEHHE
O6y‘{aIOIlII/IMI/ICH JIMYHOCTHBIX, MCTAIIPEAMETHBIX W IMPEAMETHBIX PE3YJIbTaTOB OCBOCHUA y‘{e6HOFO
nmpeaMeTa.

1.2. JluuHOCTHBIE PE3YNbTaTBl OCBOGHHMS MPOTrPaMMbl OCHOBHOIO OOIIEro 00pa3oBaHUs
JOCTUTAKOTCA B XOJ€ 06yqu1/151 XUMHUU B C€IUHCTBE y‘{C6HOI>'I M BOCHUTATEIbHOM JACATCIBHOCTH B
COOTBCTCTBUH C TpaaullMOHHBIMU pOCCI/II\/'ICKI/IMI/I COLUOKYJIBbTYPHBIMU W AYXOBHO-HPAaBCTBCHHBIMU
LHEHHOCTAMU, IMPUHATHIMU B O6HICCTBC ImpaBujIaMu U HOpMaMU IMOBCIACHUA U CHOCO6CTBYIOT mpoueccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COLMANM3AIINN 00Y4alOIIHXCA.

1.3. JIu4HOCTHBIE pPE3YyNbTaThl OTPA)KAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOH TTO3UTUBHBIX HOEHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCHIMpCHUE OIbITa ACATCIBHOCTHU Ha eé OCHOBE€, B
TOM YHCIIC B YACTH:

1) maTpuoTHYEeCKOro BOCITUTAHUS:

LICHHOCTHOI'O OTHOIIEHHsSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, HMCTOPHYECKOMY MU HAy4YHOMY
HaCJICIUI0, ITIOHUMAaHUs 3HAYCHUA XUMHYECKOH HAayKU B )XM3HU COBPEMCHHOI'O O6H_IeCTBa, CIIOCOOHOCTH
BJIQJICTh JIOCTOBEPHOH HHGpOpPMAIME O TIEPENOBbIX JOCTMDIKEHUSIX M OTKPBITHSIX MHPOBOM U
OTEYECTBEHHOIN XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa 1 OOIIECTBA;

2) rpaXxTaHCKOTO BOCITUTAHUS:

IIPEACTAaBJICHUS O COLMAIBHBIX HOpMaxX U MPaBUIaX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE,
KOMMYHUKATHBHOW  KOMIICTCHTHOCTH B  OOIIECTBEHHO TIONE3HOH, Y4IeOHO-HCCIICHOBATEIHCKOM,
TBOPYECKOW M APYI'MX BUAAX AEITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOH IEATEIbHOCTH
IPU BBIIOJIHEHUH Y4YeOHBIX, IIO3HABATENbHBIX 3a7ad, BBIIOIHEHUM XUMHYECKUX 3KCIIEPUMEHTOB,
CO3JaHMM Y4EOHBIX IPOEKTOB, CTPEMJIEHHsS K B3aMMOIOHHMMAHUIO M B3aUMOIIOMOIIM B IPOLECCE 3TOH
y4eOHOW [NeSTENbHOCTH, TOTOBHOCTH OLEHMBATh CBOE IOBEACHHE U IIOCTYIKH CBOUX TOBAapHUILEH C
[IO3ULIMY HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMS IIOCIIEACTBUH ITOCTYIIKOB;

3) LEHHOCTH HAYYHOTO TO3HAHUSL:

MHUPOBO33PEHYECKUX MNPEACTABICHUNH O BEIIECTBE M XMMHUYECKOW PEaKLUH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABJIIOIINX OCHOBY JUISl HOHUMAHUS CYLIHOCTH Hay4YHOM
KapTHHBl MHpa, MPEACTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs NPHPOIbBI, B3aHMMOCBS3SIX
YeJIoBeKa C IPUPOAHON CPENOid, O POJIM XUMHH B IIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATENbHBIX MOTHBOB, HANpaBJICHHbIX Ha IIOJY4YEHHE HOBBIX 3HAHUM 1O XHUMMH,
HEOOXOUMBIX /17151 00BSICHEHHs HAOJIF01aeMbIX IIPOLIECCOB M SIBJICHUI;

[IO3HABATENbHON, MH(POPMAIIMOHHON M YHTATENbCKOM KyJbTYPbl, B TOM YHCIIE HaBBIKOB
CaMOCTOATEIIBHOW paboThl ¢ y4eOHBIMM TEKCTaMM, CIPABOYHONH JIUTEPaTypoil, JOCTYNHBIMU
TEXHUYECKHUMH CPEACTBAMH MH(POPMAIMOHHBIX TEXHOIOTHIA;

uHTepeca K OOYYEHMIO W TIO3HAHMIO, JIIOOO3HATENBHOCTH, TOTOBHOCTH W CIIOCOOHOCTH K

CaMOO6pa30BaHI/IIO, HpOGKTHOﬁ u HCCHGHOB&TGHBCKOﬁ ACATCIBHOCTU, K OCO3HAHHOMY BBI60py



HaIPaBICHHOCTH U YPOBHsI OOYyUEHUS B AaJIbHEUIIIEM;

4) hopMHPOBAHUS KYJIBTYPhI 3I0POBbS:

OCO3HAHUS [IEHHOCTH YXU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 370POBBIO, YCTAHOBKH Ha
3I0POBBIA 00pa3 XHU3HH, OCO3HAHMS TOCIEACTBUNH M HENPUATHS BPEAHBIX IMPUBBIUEK (YHOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHKOB, KypEHHs ), HEOOXOJUMOCTH COOJIOACHHUS MpaBujl 0€30IaCHOCTH NP 00paICHUN
C XUMHUYCCKHUMHU B€UIECTBaAMU B 6I>ITy u peaJ’II)HOI\/'I KH3HH,

5) Tpya0BOr0 BOCIIUTAHUS:

HHTEpeca K MPaKTHYECKOMY M3YYCHHUIO MPodhecCuii ¥ Tpyaa pa3aIudHOro poja, YBaKCHUE K TPYAY
" pe3yiibTaTaM Tp}U:[OBOﬁ ACATCIIBHOCTH, B TOM YUCJIC HA OCHOBE NPUMCHCHUA NPECAMCETHBIX 3HAHUU I10
XUMUH, OCO3HAHHOTO BBIOOpa WHAWBUAYATHHOM TPACKTOPUU MPOAODKEHHSI OOpa30BaHUS C YIETOM
JIMYHOCTHBIX HWHTEPECOB U CIIOCOOHOCTH K XUMHUH, O6IlIeCTBeHHBIX HUHTCPECOB U HOTpe6HOCTeI>'I,
YCIICIIHONH TPO(PECCUOHAIILHOM JICITEIBHOCTH M Pa3BUTHS HEOOXOJAMMBIX YMEHHH, TOTOBHOCTh
aJaTHPOBATHLCS B MPO(ECCHOHATBHOM Cpelie;

6) 5KOIIOTHYECKOT0 BOCITUTAHM:

9KOJIOTUYECKH LIEIECO00PA3HOr0 OTHOIICHUS K MPUPOAE KaK HCTOYHHMKY JKU3HUA Ha 3emiie,
OCHOBE € CyYIISCTBOBaHHWs, ITOHMMAHHUS LIEHHOCTH 3I0POBOrO W 0€30MacHOro o0pasza KHU3HH,
OTBETCTBEHHOI'0O OTHOHICHUS K COGCTBGHHOMY (1)I/I3I/I‘ICCKOMy U IICUXUYCCKOMY 3I0pPOBBIO, OCO3HAHHA
IIEHHOCTH COOIIOACHHS TpaBHJ OE€30IacHOTO IOBEACHHS IpH paboTe C BeEMmeCTBAMH, a TaKXKe B
CUTYaIUX, YTPOXKAIONINX 3I0POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH TPHUMEHSTh 3HAHUS, IMONlydyaeMble NPHU W3YYEHHUH XHMMHH, IUIS peIIeHus 3anad,
CBSI3aHHBIX C OKPYXaloIlled MNPUPOIHON Cpeoi, TOBBIIICHUS YPOBHS 3KOJOTMYECKON KYJIbTYpBHI,
OCO3HAHUS TIOOAIBHOTO XapakTepa JKOJIOTHYECKHUX TPOOJIIEM W IyTell WX pemeHus] MOCPEICTBOM
METOJIOB XUMHUH;

JKOIIOTUYECKOT0  MBINUICHUS, yYMEHHS pPyKOBOACTBOBAaThCS WM B  IO3HABATENBHOM,
KOMMYHUKATUBHOW U COLIMAIBHON IIPAKTHUKE.

1.4. MeranpenMeTHble pe3ynbTaThl. B cocTaBe MeTanmpeaMETHBIX pEe3yIbTAaTOB BBIAEISIOT
3HauYUMBbIE UISI (POpPMHPOBAHHS MHUPOBO33PEHUS OOIICHAYYHBIE TOHATHS (3aKOH, TEOpHs, IPHHIIUII,
rumnores3a, (hakT, cMCTeMa, MPOIECcC, IKCIEPUMEHT U JPYTroe.), KOTOphle UCTONB3YITCS B €CTECTBEHHO-
HayYHBIX YYeOHBIX TPEAMETaX W MO3BOJSIOT Ha OCHOBE 3HAHWNA W3 ITHUX MPEIMETOB (HOPMHUPOBATH
MPEJCTaBIIEHUE O IIeJIOCTHOW HAyYHOH KapTHHE MHpa, W YyHUBEpCalbHBIC YyUeOHbIE HeHCTBUSA
(mo3HaBaTeNnbHBIE, KOMMYHHKATHBHBIC, PETYJISATHBHBIE), KOTOpPBIE OOECIIEUYMBAIOT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHWIO W OCYIIECTBICHUIO Yy4eOHOW esITeThbHOCTH.
MeranpeaMeTHbIe Pe3yIbTaThl OCBOSHHUST 00pa30BaTEIHHON MPOrpaMMbl IO XUMHH OTPAXKAIOT OBJIAJICHHE
YHUBEPCAITBHBIMH ITO3HABATENLHBIMH JICHCTBUSMH, B TOM YHUCIIE:

1) 6a30BbIC TIOTHYECKHE JCHCTBUS:

YMEHHUE HCIONb30BaTh MPHUEMBI JIOTUYECKOI'O MBIIUICHHUS! PH OCBOCHWUW 3HAHUMN: PACKPHIBATh
CMBICT XMMHYECKMX TOHSATHHI (BBIIENATh MX XapaKTEPHbIE MPHU3HAKU, YCTAHABIHMBATH B3aUMOCBSI3b C

Apyrumu HOHHTI/ISIMI/I), HCIIOJB30BaTh IIOHATUA OJIA 00BICHEHUS OTACIIBHBIX (l)aKTOB u HBHCHHﬁ,



BBIOMPATh OCHOBAHUS M KPUTEPHU ISl KINACCH(PUKALUN XMMHUYECKUX BEUIECTB M XUMHUYECKUX PEaKLUH,
yCTaHaBIMBATh NMPUUYMHHO-CIICACTBEHHBIE CBS3U MEXKIY OOBEKTaMH M3YUEHHsI, CTPOUTH JIOTHUECKHE
paccykaeHus (MHAYKTUBHBIC, ISIyKTUBHBIC, 110 aHAJIOTHH ), IPOBOAUTH BBIBOJIBI M 3aKITIOYCHUS;

yMEHHE TPUMEHSATh B TIpollecce MO3HAHUS TMOHATUS (MPeAMETHbIE M MeTanpeaMETHbIE),
CHMBOJINYECKHE (3HAKOBBIE) MOJIEIH, HCIIOIb3YEMbIE B XUMHH, TPEoOPa30BBIBATH MIMPOKO MTPUMEHSIEMbIE
B XMMHH MOJICTIbHBIC MPEACTABICHUS — XUMUYECKHI 3HAK (CHMBOJ DJIEMEHTA), XUMHUUecKas popMmyna u
ypaBHEHHWE XUMHUYECKOH DEaKIUH — MPU PEHICHHH Y4eOHO-TO3HABATENBHBIX 3a/a4, C YYETOM OTHX
MOJIETIbHBIX TPEJCTABICHUN BBIABIATH M XapAKTEPH30BaTh CYIIECTBEHHBIC NPU3HAKK HM3y4aeMbIX
O00BEKTOB — XHMHYECKMX BEIIECTB M XUMHYECKUX pEaKlWH, BBISBIATH OOIINE 3aKOHOMEPHOCTH,
MPUYNHHO-CIICICTBEHHBIE CBSI3M M IPOTUBOPEUHS B U3y4aeMBIX MIPOIIECCaX U SBJICHUSX;

2) 6a30BbIC HCCIICOBATEIILCKUE ICHCTBUS:

yYMEHHE HMCIOIb30BaTh MOCTABICHHBIE BOMPOCH B KaYeCTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI JUISi (OPMHUPOBAHMS THUIIOTE3bl MO TMPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX
CYKIEHUH;

npuoOpeTeHrne OmbITa 10 TUIAHUPOBAHUIO, OPraHW3allid W TPOBEACHUIO YUECHHYECKHX
9KCTIICPUMEHTOB: yMEHHE HaOJIoNaTh 3a XOJOM IIPOIlecca, CAMOCTOSTEIBHO IPOTHO3MPOBATH €ro
pesynbrat, QopmynmupoBaTh 0000IIEHHS W BBIBOABI 10 pe3yibTaraM IPOBEAEHHOTO OIbITA,
HCCIIEIOBAHMS, COCTABIIATH OTUYET O IMIPOACIIAHHON paboTe;

3) pabora ¢ mHpOpMaIIHEH:

yMeHHE BHIOWMpaTh, aHAIM3UPOBATH M HHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BUIOB U
(¢opM TpencTaBIeHHA, TOIYYaeMyI0 M3 pa3HbIX HMCTOYHWUKOB (HAyYHO-TIOMYJSIpHAs JIATEpaTypa
XIUMHYECKOTO COJEP)KaHMs, CIpPaBOYHBIE ITOcOOWs, pecypchl WHTepHEeTa), KPUTHYECKH OLIEHHUBATH
MIPOTUBOPEYNBYIO M HEIOCTOBEPHYIO NH(OPMAITHIO;

YMEHHE MPUMEHSTHh pa3iINdHble METOABl W 3alpochl MpH TOHWCKEe W oTOOpe MHGOpPMAINH H
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAWMBIX U1 BBHITONHEHWS YYeOHBIX W TO3HABATENBHBIX 33134
OIpenenéHHOro THIIA, npuodpereHne OITbITa B obmactu WCTIOJTH30BAHHUS
MH()OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI, OBIaJ€HHE KYIbTYypOH aKTHBHOTO HCIOIH30BAHHS
Pa3TUYHBIX TOWCKOBBIX CHCTEM, CaMOCTOATENBHO BBIOMpATh ONTHUMAIBHYIO (GOpPMY MpEICTaBICHUS
vH(OpMaIMN W WILTIOCTPUPOBATH PEIIaeMbIe 3aJa49ld HECIOKHBIMH CXEMaMH, JHarpaMMaMH, IPYTHMHA
(hopmamu TpaduKU ¥ UX KOMOWHAIIUSIMU;

YMEHHE WCIIONb30BaTh M AaHAIM3UPOBAaTh B TIpolecce YYeOHOW W HCCIIeNoBaTeIbCKON
NEeSITETPHOCTH MH(POPMAIMIO O BIUSHUHM IIPOMBIIUIEHHOCTH, CEIThCKOT'0 XO3MHCTBa W TpPaHCIOpTa Ha
COCTOSIHHE OKPY’KaIOIIeH PUPOTHON CPEIIbI;

1.5. YV oOyuatomerocss OyayT chopMHpOBaHbl CIEAYIOIINE YHHUBEPCAIbHBIE KOMMYHHKAaTHBHbIC
JIEUCTBUSL:

YMEHHUE 3aJaBaTh BOMPOCH! (B XOjie Auanora u (Wiu) AUCKYCCHH) TIO CYIIECTBY OOCYXIaeMOi
TeMbl, (OpMYIHPOBATH CBOH MPEATIOKEHUSI OTHOCUTEIIBHO BBIMOJIIHEHUS IPEATIOKEHHON 3a1auH;

an/I06pereHHe OIlbITa IIPE3CHTALMU PE3YJIbTATOB BbIINOJHCHUSA XUMHWYCCKOI'O0 SKCIICPUMCHTA



(;mabopaTopHOro oOmBITa, Ja0OpPaTOPHOM padOTBl TO WCCIEJOBAHWUIO CBOWCTB BELIECTB, y4EOHOTO
MPOEKTa);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU I1O3HABATENBHOW M MCCIEIOBATENBCKON
JeATEIbHOCTH TPH PENIEHMH BO3HHUKAIOIIMX TNPOOJieM Ha OCHOBE Y4€ra OOIIMX WHTEPECOB H
COTJIACOBaHMUS TMO3MUIMKA (0OCYKIeHHsS, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMBI», KOOPIHHAIIHS
COBMECTHBIX JICHCTBUI, OMpeAeTIeHnEe KPUTEPHEB 0 OLIEHKE KauecTBa BHITOJHEHHOH paboThI U IpYyTHE);

1.6.V oOyuaromerocss OyayT cCQOpPMHPOBaHBI CIEAYIONINE YHHUBEPCAJIbHBIC PEryISTHBHBIC
JIEUCTBUSA:

YMEHHE CaMOCTOSTEIbHO ONpPENeNsiTh LEeNd JAESTENbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJMPOBaTh M TMpPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JEATENBHOCTh, BHIOMpaTh Hambonee
3¢ exTuBHBIC CIIOCOOBI PellieHHs YUeOHBIX M MO3HABATENbHBIX 3aJ1a4, CAMOCTOSTEILHO COCTABIIATh HUJIH
KOPPEKTUPOBATh NPEAJIOKEHHBIA AJITOPUTM JIEMCTBUI NPHU BBIIOJHEHUH 33aJaHUN C YYETOM IIOIY4YEHMS
HOBBIX 3HAaHUH 00 HN3y4acMbIX o0BbeKTax — BCHICCTBAX M PpEAKNUAX, OIECHHUBATb COOTBETCTBUC
MTOJTyYEHHOTO Pe3yiIbTaTa 3asBICHHOH I1eJH;

YMEHHUE UCIIOJIB30BATh U AaHAJIM3UPOBATH KOHTCKCTHI, ITpEaIara€MbI€ B YCIIOBUU SaHaHHﬁ.

1.7. llpenmerHbIe pe3ynbTaThl OCBOCHUS MPOTPAMMBI IO XUMHUHU Ha YPOBHE OCHOBHOT'O OOIIEro
o0pa3oBaHUs.

B cocraBe TmpeAMETHBIX pe3yNbTaTOB IO OCBOCHHIO  OOS3aTENBHOTO  COJCPIKaHMS,
YCTaHOBJICHHOT'O JaHHOM (hemepaabHON pabodell MporpaMMOM, BBIACISIOT: OCBOCHHBIC O0YUYaOIMMHUCS
Hay4dHbIC 3HAHMS, YMEHHUS M CIIOCOOBI ACHCTBUH, crenu(uueckue s MPEAMETHON 00acTH «XHUMHUS»,
BUIBl [JEATENPHOCTH I10 IIONYYEHHMIO HOBOIO 3HAHUS, €ro HUHTEpIpeTaluy, I[IpeoOpa3oBaHUI0 U
MIPUMEHEHHIO B PA3JINYHBIX YUE€OHBIX U HOBBIX CUTYaLAX.

1.7.1. K xonmy obydenus B 8 kiacce y oOydaromerocss Oyay chOpMUPOBaHBI CIEOYIOINE
MIPEAMETHBIC PE3YNbTAThl 10 XUMHUU:

PacKphIBaTh CMBICT OCHOBHBIX XMMHYECKHX IOHSTUH: aTOM, MOJIEKYJ1d, XUMHYECKHNA 3JIEMEHT,
IIPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECh (OAHOPOXHAsT M HEONHOPOAHAs), BAJIEHTHOCTb,
OTHOCHUTEIbHAs aTOMHAs M MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi IO XMMUYECKOTO 3JIEMEHTa B COCAUHEHUH, MOIAPHBIA 00BEM, OKCUA, KUCIIOTa, OCHOBaHHUE,
COJIb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHHS, XUMHUYECKasl peakuus, Kiaccu(uKalys peaxiyi:
peakuMu COCOUHEHUS, PEAaKLUUU Ppa3lIoKeHHs, PEaKIMHM 3aMELIeHUs, peakuud oOMeHa, 3K30- H
9H/IOTEPMHUYECKHE PEAKIMH, TEIIoBOH 3(dekT peakuuu, sapo aroma, 3JIEKTPOHHBIM CJIOH aroma,
aTOMHas OpOWTaNb, paJuyC aToMa, XUMHYECKasl CBs3b, MOJISIPHAS M HEMOJSpHAs KOBAJICHTHAasl CBA3b,
WOHHAs CBsI3b, NOH, KaTHOH, aHWOH, PAaCTBOpP, MaccoBas IOJS BelIeCTBa (IPOLIEHTHAs KOHLEHTPALHus) B
pactBope;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHH M MPUMEHSITh 3TU MOHATHUS IPU
OIMCAaHUH BEUIECTB U UX NPEBPALIIEHUN;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIHMKY Ul COCTaBJIEHHs (OpMyJ BELIECTB U ypaBHEHUH

XUMHUYCCKHUX peaKuHﬁ;



OIPEENsITh BaJICHTHOCTh aTOMOB DJIEMEHTOB B OWHApHBIX COEOUHEHUSX, CTEIIEHb OKHUCICHUS
3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX, PHHAICKHOCTD BEIIECTB K OMPEACIEHHOMY KI1acCy COCAMHEHHM
o (opMyliaM, BHJI XUMAYECKON CBSI3M (KOBAJICHTHAS! M MOHHASI) B HEOPTaHMUYECKUX COCMHEHHUSIX;

packpsiBath cMmbica [lepuonnueckoro 3akona .M. MeHneneeBa: 1eMOHCTpUPOBATh MOHUMaHUE
MEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMMHUUYECKHX JJIEMEHTOB OT UX MOJOXKEHUsS B lleprommueckoit
CHCTEeMe, 3aKOHOB COXPaHEHHs Macchl BEIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHHUS,
3aKOHa ABOraJipo, OIMCHIBATH W XapakTepu3oBaTh TabiuuHyto ¢opmy Ilepuomuueckoll cHCTEMBI
XAMUAYECKUX DJIEMEHTOB: pasinyaTh MOHSATHs «rJaBHas mnoarpymmna (A-rpymma)y W «1moOovHast
noarpynna (b-rpynma)y», Maneie U GoNbIIKME IEPUOABI, COOTHOCHTH 0003HAUECHHUs, KOTOPhIE UMEIOTCS B
tabmuie «[lepuomuueckas cucrema xumuueckux »djemeHtoB J[.M. MenzaeneeBa» C YHUCIOBBIMHU
XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XWMHYECKHX JJIEMEHTOB (COCTaB M 3apsj sjpa, olliee Yuciio
3JIEKTPOHOB U PacHpeieIeHNe UX 0 SJIEKTPOHHBIM CIO0SM);

KJIaCCHU(UIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPIraHWYECKHE BEIIeCTBAa, XUMUYECKUE PEAKINU
(10 YKCITy ¥ COCTAaBY YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, 110 TEIIIOBOMY 3D DEKTY);

XapaKTepu30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PAa3IUYHBIX KIIACCOB,
MONTBEPKAasl OMHCAHWE TPUMEpPaMH MOJEKYISPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XHMHYECKHX
peaKuit;

MIPOrHO3WPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaYE€CTBEHHOT'O COCTAaBa, BO3MOXKHOCTH
MIPOTEKaHUS XUMUYECKUX TPEBPAIEHUN B PA3INYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCHTEIHHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO OO
XUMHYECKOr0 3JIeMeHTa 1Mo (opMylie COCMHEHHS, MaCcCOBYIO JIOJNIO BEIIECTBA B PACTBOpE, MPOBOIUTH
pacdéTsl IO ypaBHEHUIO XUMUYECKON peakIlnu;

MIPUMEHATh OCHOBHBIE OIEPAIMH MBICIUTENFHON NEITEThHOCTH — aHaJM3 U CHHTE3, CPaBHEHUE,
00001IIeHre, CHCTEMATH3AINI0, KIacCH()UKANNIO, BBIABIICHHE MPUYMHHO-CIEICTBEHHBIX CBS3ed — s
M3YYEeHUSI CBOMCTB BEMIECTB M XWMHUYECKHX pEAKUWN, €CTeCTBEHHO-HAYYHBIE METONbl TIO3HAHUA —
HaOJII0ICHIE, N3MEpPEHUE, MOJICITHPOBAHNE, DKCIICPUMEHT (peaTbHBI U MBICIICHHBIH );

CJIEZIOBATh MPaBUJIAM ITOJIE30BAHUSI XUMHUYECKOW MOCYJOH MU JTa0OpaTOpHBIM O0OpYAOBaHUEM, a
TaKKe TpaBUJIaM OOpAaIIeHHS C BEIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHUSMH IO BBITOJHEHHIO
71a00PaTOPHBIX XUMHYECKUX OIBITOB IO MTOMYYSHHUIO U COOMPaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA U
KHCITIOpPOJia), TIPUTOTOBIICHHIO PACTBOPOB C OMPENEIEHHON MacCOBOH JONIeH pacTBOPEHHOTO BEIIECTBA,
IJJAHUPOBATh U TPOBOIUTH XMMHYECKHE SKCIIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB IMIETIOYEH H
KHCIIOT C TIOMOIIBIO HHINKATOPOB (JIAKMYC, peHoNn(TaaenH, METUIOPAHK U IPYTHE).

1.7.2. K xoHiy obydenus B 9 kiacce y oOydaromierocss Oyay chOpMUPOBaHBEI CIEAYIOINE
MIPEeIMETHBIE PE3YIIbTAThI 10 XUMHH:

PacKphIBaTh CMBICI OCHOBHBIX XMMWYECKUX TOHSATHI: XMMHYECKHI 3JIEMEHT, aTOM, MOJEKyIa,
WOH, KaTHMOH, aHUOH, IIPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULIATENBHOCTD,
CTENEHb OKHCIICHHUS, XMMHYECKas peakIus, XUMHYEcKas CBS3b, TEIJIOBOH 3(dexT peakuuu, MoIb,

MOJ'IHpHI:Iﬁ 06’LéM, pacTBOpP, SJICKTPOJIUTHI, HEIJICKTPOJIUTLI, JJICKTPOJIIUTUICCKAA JUCCONHAllUs, PCAKIIUN



HOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe DPaBHOBECHME, OOpaTUMbIE W HEOOpaTUMbIE pEaKIuH,
OKHCIIUTENFHO-BOCCTAHOBUTENIFHBIE  PEAKIMH,  OKHCIHTENb, BOCCTAHOBUTENb, OKUCICHHE H
BOCCTaHOBJIEHHE, aJUIOTPONHUs, aMQOTEPHOCTh, XHMHYECKass CBsA3b  (KOBaJIeHTHAs, HOHHAf,
MeTaJTH4ecKas), KpUCTAIIMYecKash PEelIéTka, KOPpPO3Hsl METajUIOB, CIUIABBI, CKOPOCTh XHUMHYECKOU
peakuuu, npeneasHo nomyctumas kontentparus [IJIK Bemectsa;

WIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUUYCCKUX MOHATHI U IMPUMCHSATH 3TU OHATUA IIPU
OIMCAHUM BEILLECTB U UX NPEBPALCHUN;

HCIIOJIb30BaTh XUMHYCCKYIO CHUMBOJIUKY [JId COCTAaBJICHUSA q)OpMyH BCIICCTB U ypaBHCHHP'I
XUMUYECKUX PEaKIINii;

onpeaAciiaTb BAJCHTHOCTL M CTCICHb OKUCICHUA XUMHUYCCKUX OJJIEMCHTOB B COCAMHCHUAX
Pa3IMYHOTO COCTaBa, MPUHAIICKHOCTh BEIIECTB K OMNpeNeIEHHOMY Ki1acCy COCAMHEHHH 1o (opMmyliam,
BH ]I XUMHYECKOH CBSI3U (KOBaHeHTHaH, HMOHHas, MerammquKa;I) B HCOPIraHWYCCKHUX COCIUHCHUAX, 3aps]
HMOHA M0 XMMHUYECKOH (hopMyiie, XxapakTep Cpelbl B BOJAHBIX PacTBOpPaX HEOPraHMUYECKHUX COCAMHEHUH,
THII KPACTAJUIMYECKOM PEIIETKN KOHKPETHOr O BEIIECTBA;

packpeiBath cMmbicn Ilepuonuueckoro 3akoHa .M. MeHneneeBa U JI€MOHCTPUPOBATH €ro
MMOHMMaHWeE: OMHCHIBATh M XapaKTepHU30BaTh TaOnmnuHyio ¢opmy Ilepromnueckoil cCHCTEMBI XHMHYECKIX
3JIEMEHTOB: pa3NN4YaTh TMOHATHSA «IJIaBHas moarpynma (A-Tpynma)» W «M00OYHas MOArpYIIa
(b-rpymma)», Mamble W OONBINHE TEPUOABI, COOTHOCHUTHL OOO3HAYEHUS, KOTOPHIE WMEIOTCS B
MEePUOANYECKON TaONHIle, C YHCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHS aTOMOB XMMHYECKHX 3JIEMEHTOB
(coctaB m 3apsa saapa, obIIee YUCIO DJEKTPOHOB W PACIIPENEICHHE WX IO AJICKTPOHHBIM CJIOSM),
OOBSICHATD OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COEIWHEHHWI B Mpemenax
MaJIbIX TIEPUOIOB M TIABHBIX MOJATPYII C YIETOM CTPOEHHS HX aTOMOB;

KJIACCHU(UIMPOBATh XUMHUYECKHE AIIEMEHTHI, HEOPTraHWYECKHE BEIeCTBa, XUMUYIECKAE PEaKIIUU
(mo 4mcmy W cocTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 1O TEIUIOBOMY 3((eKTy, 1Mo M3MeHEHHUIO
CTeTIeHel OKUCICHUSI XUMHYECKHIX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIME W CHEMU(HUSCKHEe XUMHYCCKHUE CBOMCTBA IMPOCTHIX H
CIIOKHBIX BEIIECTB, IOATBEPXKIAsl OIHMCAaHWE IPUMEPAMH MOJEKYISPHBIX W WOHHBIX ypaBHEHHA
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

COCTaBJIATh YPaBHEHHS AIIEKTPOIUTHIECKON ITUCCOIUAIINY KUCIOT, MIENOYeH U COJel, TONTHbBIE U
COKpamiéHHbIE YpaBHEHHUS peaKkIuid HWOHHOrO OOMEHa, YPaBHEHHsI PEaKIIHil, IOITBEPKIAFOIINX
CYIIIECTBOBAHNE T€HETHYECKON CBS3H MEXKIy BEIIECTBAMH Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIEHO-BOCCTAHOBUTENBHBIX PEAKIIHN TTOCPEICTBOM COCTaBICHUS
ANIEKTPOHHOTO OalaHca 3TUX PEaKITHii;

MIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHUS, BO3MOXKHOCTH TPOTEKAHUS
XUMHYECKUX MTPEBPAICHUH B Pa3IUYHBIX YCIOBUSX;

BBIUMCIIAT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSPHYIO MAacchbl BELIECTB, MacCOBYIO IOJIIO
XHUMHYECKOro 3JieMeHTa 1o (opMyJie COSAMHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH

paC‘IéTBI 10 YpaBHCHUIO XHUMHYECKON peaKkuuun;



COOJTIONATh TpaBHIA MOAB30BAHUS XMMHUYECKOW TOCYAOH M J1TabopaTOpHBIM 00OpPYIOBAHHEM, a
TaKXKe TpaBuiIa OOpallleHHs C BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIMSIMH IO BBITOIHEHHIO
J1a00pATOPHBIX XUMHUYECKHX OIMBITOB MO TMOJYYEHUIO U COOMPAHHUIO Ta3000pa3HBIX BEHIECTB (aMMHaKa U
VIIIEKUCIIOTO Ta3a);

MPOBOANTH  PEAKIMK, TMOATBEPXKJAIONINE KAYeCTBEHHBIH COCTaB Pa3MYHBIX  BEIIECTB:
paco3HaBaTh ONBITHBIM MYTEM XJIOPUIOPOMHUI-, UOOUI-, KapOoHaT-, ¢ocdar-, CUIHMKAT-, Cynbdar-,
THIPOKCHI-UOHBI, KATHOHBI AMMOHHS W HOHBI H3yYCHHBIX METaJUIOB, MPHCYTCTBYIOIIME B BOJHBIX
pacTBopax HEOPraHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OIEPAI[MM MBICIUTETHHON JEITENBHOCTH — aHAIN3 U CHHTE3, CPaBHEHHE,
000011IeHre, CHCTEMATH3AIINI0, BBIABIEHHE MPUYMHHO-CICACTBEHHBIX CBSI3€H — JUIS U3y4YEHHsS CBOWCTB
BEIIECTB W XMMHUYECKUX PEAKIIMH, eCTECTBEHHO-HAYYHbIE METOIBI TO3HAHUS — HAOJIO/IEHNE, H3MEPEHHE,

MOJIEIMPOBAHKE, IKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIH).

2. COAEP)KAHME YYEBHOI' O IPEIMETA

2.1. Coneprxanne o0Oy4deHus B 8 Kiacce.

2.1.1. TlepBoHauanbHBIE XUMUYECKUE TTOHATHUS.

[Ipenmer xumuu. Poib XMMHU B JKM3HM 4eJIOBEKa. XHMMHUA B CHCTeME Hayk. Tena u
BemiecTBa. PU3MYECKHE CBOMCTBA BelIeCTB. ArperatHoe coctosiHue BemectB. [lonsitue o
METO/1ax MMO3HaHUA B XUMUHU. YucThie BelecTBa U cMecu. CrocoObl pa3ieseHus cMecei.

ATOMBI M MOJIEKYNIbl. XUMHUYECKHE 3JeMeHTbl. CHMBOJBI XUMUYECKHX D3JIEMEHTOB.
[IpocThie U cioxHbBIE BelIecTBA. ATOMHO-MOJIEKYJISPHOE YUCHHE.

Xumuyeckass Qopmyna. BajgeHTHOCT aTOMOB XHMHYECKHX O3JEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAS aToMHas Macca. OTHOCUTENbHAS MOJIEKYIsIpHAsT
Macca. MaccoBasi 40151 XMMUYECKOTO JIEMEHTa B COSIMHEHHH.

KonuuectBo BemiectBa. Monb. MonsipHass Macca. B3anMocBs3b konMuecTBa, Macchl U
qHclia CTPYKTYPHBIX eIMHUIL BemecTBa. Pacy€resl mo opMynaM XUMHUECKUX COCAMHEHUN.

Ou3nyecKkue W XUMHUYECKUE SIBIICHUS. XUMHUYECKas peakuus ¥ e€ MpHU3HAKU. 3aKOH
COXpaHEHHUs MAacChl BEIIECTB. XUMUYECKHe ypaBHeHUs. Kiaccupukanus XUMHUYECKUX PeaKIHid
(coenuHeHwMs, pa3IoKeHHs, 3aMelleHus, OOMEHa).

XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKON MOCY/I0#, mpaBuiaMu paboTHl B
naboparopur U mpuéMamMu oOpamieHuss ¢ JTa00paTOpHBIM O00OpYAOBaHHMEM, H3y4YEHHE U
omnucanre (PU3NIECKHX CBOWCTB 00pa3llOB HEOPTAaHMUECKUX BEIIECTB, HAOMIOCHHE (DU3HMUECKUX

(HJ]aBJ'ICHI/IC BOCKa, TassHUC JIbJid, paCTHUPAHUC CaxXapa B CTYIIKC, KUIICHUC U KOHACHCAIIUA BO,Z[LI)



U XUMUYECKUX (TOpPEHHE CBEYM, MPOKAIMBAHUE METHOW MPOBOJOKH, B3aUMOJICUCTBUE MEJa C
KHUCJIOTOM) sIBJICHUM, HAOJIIOJCHUE U ONMHMCAHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKIUN
(pasmokeHHe caxapa, B3aWMOJICHCTBHE CEPHON KHCIOTHI C XJIOPHIOM Oapus, pasloKeHue
ruapokcuaa menu (I1) mpu HarpeBanuu, B3auMoI€HUCTBHE Kele3a ¢ pactBopoM coym meau (ID),
M3y4YeHue CrocoO0B paslielieHUs cMecei (C TOMOIIbI0 MarHuTa, (PUIBTPOBAHUE, BhITIAPUBAHUE,
TUCTUIUIALMS, XpomaTorpadus), NPOBEICHHWE OYHMCTKM IOBAPEHHOUN COJM, HAOII0JeHUE U
OTMCAaHUE PE3YJbTATOB MPOBEACHUS OIBITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs MAacChl,
CO3JaHHE MOJIeeH MOJEKYI (IIapOCTEPKHEBBIX).

2.1.2. BaxxHeimme mpeacTaBUTeI HEOPraHMUECKUX BEIIECTB.

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 7eMEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, pu3nyeckue U XMMHUECKHUEe CBOMCTBA (peaKiiuu ropeHust).
Oxkcunpl. Ilpumenenue xucimopoma. CrnocoObl TMOMy4YeHHUs KHCIOpoJa B JabopaTopuud U
MPOMBIIIIIEHHOCTH. KpyroBopoT kuciopona B mpupone. O30H — auioTpormHas MOAN(PUKAIIHS
KHUCJI0pPO/Ia.

TermoBoil 3(pdexkT XuMHUYEecKOl peakuuH, TEPMOXMMHUYECKHWE YpaBHEHUS, HK30- HU
SHAOTEPMHUYECKHE peakiuu. TOmIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MapHUKOBOTO 3 dekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — nanemeHT M mpocroe BemectBo. HaxoxxneHwe Bogopona B IPUPOJIE,
¢buznyeckue U XuMUYecKre CBOWCTBA, MPUMEHEHHUE, CIIOCO0BI MmostydeHust. Kuciorsl u cou.

MoutsipHblii 00bEM ra3oB. Pacu€Thl Mo XUMHUYECKUM ypaBHEHHSIM.

dusznyeckue CcBOWCTBAa Boabl. Bonma kak pactBoputenb. PactBopbl. HacblllieHHBIE U
HEHACBIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0js BeUIECTBAa B
pactBope. XumMudeckue cBOKCTBAa BOJbl. OcHOBaHUsA. Poiib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arps3HEHHE MPUPOAHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus nHeopranmveckux coeauneHuid. Oxcunpl. Knaccuduxanuss OKCHaOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpazyromue. Homenkiarypa
oKcUJI0B. DU3NUECKUEe U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydueHre okCcuaoB.

OcHoBanus. Knaccudukainus ocHOBaHWI: MIENOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. dusznueckue M XMMHUYECKHE CBOWCTBA OCHOBaHMW. llomyuenue
OCHOBAaHMM.

Kucnotsl. Knaccudukanus kucinot. Homenknarypa kucnot. @uznueckue U XUMUUYECKUE
cBoiicTBa kuciot. Psan akrusnoctu metaiioB H.H. bekerosa. Ilonydenue kucnor.

Conu. Homenknarypa coneil.

du3nyecKre 1 XMMUYECKUe CBOMCTBA cojiei. [lonyuenue coueil.



['eneTnueckast CBsI3b MEXK/y KJIaCCAaMH HEOPTaHUYECKUX COCIUHEHUH.

XUMHUYECKUN SKCHEPUMEHT: KAaueCTBEHHOE ONPEIEICHUE COJCPKaHMUS KHUCIOpOJa B
BO3JIyXe, MOJyYCHHE, COOMpaHue, pacrio3HaBaHUE U U3yYCHHUE CBOWCTB KHCIOPO/1a, HAOIIOICHHE
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOJOM M YCJIOBHUS BO3HUKHOBEHHS W MPEKpAIEHUS TOPEHUS
(mokapa), O3HAaKOMJICHHE C OOpa3llaMM OKCHUIOB M ONHCAaHUE WX CBOMCTB, IMOJIYy4YECHUE,
coOupanme, pacro3HaBaHUE W H3YYCHHE CBOWCTB BOJOpoJa (TOpPEHHE), B3aUMOJICHCTBUE
BoJsiopona ¢ okcugoMm meau (II) (BO3MOXKHO HCIONIB30BAaHUE BHAEOMATEpPUATIOB), HAOIIO/ICHNE
00pa3IoB BEMIECTB KOJUYECTBOM | MOJIb, UCCIIEIOBAHUE OCOOCHHOCTEM pacTBOPEHUS BEIIECTB C
Pa3IMYHON PACTBOPHUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHONW MACCOBOM J0JIEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C METa/UITaMU (HATPUEM U  KaJIbI[UEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUCOMATEPUAJIOB), HCCIEIOBaHHE OOpa3lloB HEOPraHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHUS OKPACKH HWHIMKATOPOB B PacTBOpPax
KHCJIOT U 1Ieslouel, u3ydyeHue B3aumoeiicteus okcuaa meau (I1) ¢ pactBopom cepHOi KUCIIOTHI,
KHCIIOT € METaJUlaMM, pEeaKkIWi HEeUTpaau3aluy, IOJYy4eHHE HEPAaCTBOPUMBIX OCHOBAaHHWU,
BBITECHEHHE OJTHOTO METajula IPYruM W3 PAacTBOpa COJIM, PEIIEHUE AKCIIEPUMEHTAIbHBIX 3a7a4
1o Teme «BaxHenme Ki1accsl HEOPraHNYECKUX COCAMHEHUIN.

2.1.3. Tlepwommyeckuii 3akoH u Ilepuoamdeckas cucTeMa XUMUYECKHUX DJICMEHTOB
J.N. MenpaeneeBa. CTpoeHue aroMOB. XUMHUUYECKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaxiuu.

[lepBple MOMBITKH KIACCHU(PHUKAUU XUMHUYECKUX »dieMeHToB. I[lonstue o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOreHbl, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepuomuueckuit  3akoH.  Ilepuoauueckas  cucreMa  XUMHYECKUX  AJIIEMEHTOB
J.1. MenneneeBa. KopoTkonepuoanas u jmuHHONepuoaHas ¢hopmbl [lepruoanueckoil cucteMsl
xumuueckux oneMeHToB J[.M. Menneneesa. llepuonel u  rpymmbl. PU3HYECKHM  CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYIIILI TIEMEHTA.

Crpoenune aromoB. CocrtaB aroMHbIX snep. M3oromsl. Onektponbl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTEMbI
JI.1. MenpaeneeBa. XapakTepUCTHKAa XHUMHYECKOTO JJIEMEHTa IO €ro MOJIOKEHUI0 B
ITepunoanueckoii cucreme .M. Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJilyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJITMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO Ipynmnam M nepuoaaM. 3HaueHue llepuonnueckoro 3akoHa u
[lepuoanueckoil cHUCTEMBl XUMHUYECKHX JJEMEHTOB JJid PAa3BUTUS HAyKd M MPAKTHUKHU.
J.1. MenzeneeB — yd€HBIN U TpaXKJaHUH.

XuMHu4geckas CBA3b. KoBanenThas (HOJISIpHaSI n HeHOJ'IHpHaH) CBA3b.



DNEeKTPOOTPUIIATETBHOCTh XUMHYECKHX 3JIeMEeHTOB. VIOHHas CBS3b.

Crenenp  okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. lIporeccsl
OKHCIICHHS U BOCCTaHOBJICHUS. OKHCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUH HSKCHEPUMEHT: H3y4eHHE OOpa3IoB BEIIECTB METAJUIOB W HEMETAJUIOB,
B3aMMO/ICHCTBHE THIPOKCHIA IMHKA C PACTBOPAMH KHUCJIOT M IIEIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TIPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKINid (TOpeHHe, peaKkiuu
Pa3IoKEHUs, COCUHEHMUS).

2.1.4. MextipeIMETHBIE CBSI3H.

Peanmzanus MeXNpeIMETHBIX CBSI3€H NPU N3YYCHUH XUMHUH B § KJIacce OCYIIECTBIISETCS
gepe3 HCIOJB30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIMOHSATHM, TaK W TOHATHH,
SIBIISTFOIIIMXCSI CHCTEMHBIMH TSI OTJCITBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmre ecTeCTBEHHO-HAYYHBIE TIOHSTHS: HAydHBIA (PAaKT, THIIOTE3a, TEOPHs, 3aKOH,
aHanmM3,  CHHTEe3,  Kilaccu(uKamus,  TEepHOJANYHOCTh,  HAONIOJACHWE,  JKCIIEPHMEHT,
MO/ICTTUPOBAaHUE, U3MEPEHUE, MOJICIb, SIBJICHHUE.

dusnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIHI, H30TOIIBI,
pPaMOaKTHBHOCTh, MOJIEKYJIa, SJCKTPUYECKUN 3apsij, BEUIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHAE BEIIECTBA, a3, (PU3MUYECKHE BEIMYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IIIaHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, nprxanue, ouocdepa.

Ieorpadusi: atMocdepa, rtHapocdepa, MHHEpAIbl, TOPHBIE TIOPOJIbBI, TOJE3HBIC
HCKOTIaeMbI€, TOTLINBO, BOJIHBIC PECYPCHI.

2.2. Copeprxanue oOydyeHus B 9 Kiacce.

2.2.1. BemecTBO 1 XUMHUYECKAas pEaKITHSI.

[lepuommyeckuii  3akoH.  [lepwogmueckas  cUCTEeMa  XHUMHYECKHX  3JICMCHTOB
J.W. MengeneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XMMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX IMEPHOJIOB, Kajusl, KaJdbIMs MW HMX COCAMHECHUH B COOTBETCTBHH C
MOJIOKEHUEM DJIEMEHTOB B [leprouuecKoii cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BeliecTBa: BUABI XUMHUYCCKOW CBS3H. THIIBI KPUCTAUIMYECKHX PEHIETOK,
3aBHUCHUMOCTh CBOMCTB BEIIECTBAa OT THIMA KPHUCTAIMYECKOW PEHETKH W BHJA XUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKHX BEUIECTB. XUMHUYECKHE CBOWCTBA
BEIECTB, OTHOCSIINXCS K Pa3IUYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHUH, TeHEeTHYecKas
CBSI3b HEOPTaHUYECKHX BEIIECTB.

Knaccudukarus XUMUYECKUX PEAKIUi 10 pa3NTUYHbIM MPU3HAKaM (TI0 YHUCITY U COCTaBY

Y4aCTBYIOIIIUX B pC€aKOHUU BCHICCTB, II0 TCIUIOBOMY 3(b(beKTy, II0 HM3MEHEHMIO CTEeIeHEeH



OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- H
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKIE YPABHEHUSI.

[TonsiTue 0 cxkopocT XUMHYECKOW peaknuu. [loHsTHe 006 0OpaTHUMBIX U HEOOpPATHMBIX
XUMUYECKUX peakuusx. [loHsTHE O TOMOTeHHBIX M TeTepOTeHHBIX peakuusx. [loHsTtue o
karanuze. [lonstHe o0 XuMHuecKOoM paBHOBecHH. DaKTOPBI, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U TIOJIOKEHUE XUMUUECKOTO PaBHOBECHSI.

OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC peakuuu, AJIEKTPOHHBIN Oaytanc
OKHCITUTEIHHO-BOCCTAHOBUTEIBLHOM peaKkiuu. CocraBnenue ypaBHEHUH
OKHCITUTEIHHO-BOCCTAHOBUTENFHBIX ~PEAaKIM C HCIHOJIb30BAaHUEM METOJa DJIEKTPOHHOTO
OanaHca.

Teopust 3MEKTPOTUTHUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEIIEKTPonUuThl. KaTnoHsl,
QHUOHBI. MeXaHU3M JHUCCOLMAIMM BEIIECTB C PAa3IMYHBIMHA BUJAMU XUMHUYECKOW CBS3H.
Crenens aucconyanyy. CUIbHBIE U CI1a0ble AIEKTPOJIUTHI.

Peakun nonHoro oOMeHa. YcnoBus MPOTEKaHUs PEAKIMii MOHHOTO OOMEHa, TOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuid. CBONCTBA KUCJIOT, OCHOBAaHHWW M COJIEH B CBETE
Mpe/CTaBiIeHU 00 3JIeKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJICH.

XHWMHYECKUN 3KCHEPUMEHT: O3HAKOMJIEHHUE C MOJCISAMHM KPHUCTAIUIMYECKUX DPEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJJIOB M HEMeTauloB (rpadura U ammasa), CJIOKHBIX BEIIECTB
(xopupa HaTpusi), HCCIEIOBaHHWE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW peaklud OT
BO3JICHCTBUSL PA3IUYHBIX (PAKTOPOB, UCCIEIOBAHUE JIEKTPOIPOBOJIHOCTA PACTBOPOB BEILECTB,
mpouecca  AMCCOLMAIMU  KUCJIOT, Iienoued W coyied  (BO3MOXKHO  HCHOJIb30BaHUE
BUJICOMATEPUANIOB), MPOBEACHUE OMBITOB, WUTIOCTPUPYIOIINX MPHU3HAKUA MPOTEKAHUS PEAKIIHii
HOHHOTO OOMeHa (oOpa3oBaHHME OCajKa, BBIJCICHHE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIil (ropeHue, peakuuu
pa3noXKeHusi, COEIUHEHHS), paclo3HaBaHHE HEOPraHWYECKHX BEIIECTB C  IOMOIUIBIO
KaueCTBEHHBIX PEAKLUI HAa UOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

2.2.2. HeMmerasuisl ¥ ©X COCIUHEHUS.

OOmiass xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE
crenenn okucieHus. CTpoeHne U (PU3MUECKHME CBOMCTBA MPOCTHIX BEIIECTB — TajOreHOB.
XHUMHYECKHE CBOICTBA Ha NIpHUMeEpe XJopa (B3aUMOACICTBHE C METaJlaMH, HEMeETaJlJIaMH,
menoyamu). Xjopoogopona. ComnsHas KHCIOTa, XHUMHYECKHE CBOWMCTBA, MOJyYeHHE,
npuMeHeHue. [leficTBrue xiopa U XJIOPOBOJAOPO/Ia HA OpPTraHrU3M YelloBeKa. BaxHenme Xopuabl
U UX HaXO0XIEHUE B IPUPOJE.

OOmast xapakrepuctika 31eMeHTOB VIA-rpymmbel. OcoO€HHOCTH CTPOEHHsI aTOMOB,



XapaKTEpHbIE CTEIIEHU OKUCIICHUS.

CrpoeHne u (QU3MYECKHE CBOWCTBA TIPOCTBHIX BEIIECTB — KHUCIOPOAa U CEpPHI.
AnnotpornHsle MOAU(UKALIMN KUCIOpOia U cepbl. XUMUYECKUEe CBOHCTBa cepbl. CepoBOIOPO,
CTpoeHue, GU3NUYECKUE U XUMUIECKHE CBOMCTBA. OKCHIBI CEPHI KaK MPEICTABUTEIH KUCIOTHBIX
okcunoB. CepHasi KUCIOTa, (PU3UYECKUE M XUMUYECKHUE CBOWCTBA (OOIIME KaK MpEeACTaBUTEIs
KJj1acca KUCJIOT U cnenuduueckre). XuMUYeCKHe peaklnuu, JeKalllie B OCHOBE IIPOMBILIUIEHHOTO
criocoba moJrydeHus: cepHOi KuCioThl. [Ipuvenenue. Conu CepHOM KHUCIOTHI, KauyeCTBEHHAs
peakuus Ha cyiabdar-uoH. Haxoxaenwe cepbl U €€ COCAMHEHH B TPHUPOJEC. XHUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCIWHEHUSMH Cepbl (KUCIOTHBIE OKIW, 3arps3HEHUE
BO3/IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPAIIECHUS.

OOmiass xapakTepucThka 3jJeMeHTOB VA-rpymmbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTEPHBIC CTETICHU OKUCIICHHUS.

A3oT, pacpocTpaHeHHEe B TIPUPOJE, PU3NUECKUEe U XUMUYEeCKHue cBoiicTBa. KpyroBopot
azota B TMpupojme. AMMHAK, €ro (U3MYECKHE W XUMHYECKHE CBOWCTBA, TMOJIYYCHHE U
npuMmenenne. Coid aMMOHMS, WX (QHU3WUYECKHMEe W XHMHYECKHE CBOWCTBA, TNPUMEHEHHE.
KauecTBeHHast peakuvs Ha MOHBI aMMOHHUA. A30THasl KHCIIOTa, €€ MojydyeHue, (pusndeckue u
XUMUYECKHE CBOWCTBa (00OmMME Kak TWPEACTaBUTENS Kiacca KHCIOT W CHEIU(UUECKHe).
Hcnonp30Banre HUTPATOB W COJICM aMMOHHMS B KayeCTBE MHHEPAJIbHBIX YI0OpEHUH.
XUMHUYECKOE 3arpsi3HEHUE OKpYXKAIoUIell cpeabl COeOUHEHHSIMH a30Ta (KUCIOTHBIE HOXKH,
3arpsi3HEHUE BO3/4yXa, OYBbI U BOJOEMOB).

®docdop, amtorpornHbie MoauduKanuu Gocdopa, GU3NIECKUe U XUMUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u pochopHas kucinora, GU3NIECKUEe U XUMHUIECCKHE CBOMCTBA, MOJTYYCHHE.
Hcnonb3oBanue pocdaToB B kKauecTBE MUHEPATIbHBIX YAOOPEHUH.

OO6mras xapaktepuctuka 3j1eMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETICHH OKUCIICHHUSL.

VYrnepon, amioTpomnHble MOIUGUKALUY, PAaCIpOCTpaHEeHUE B Mpupoie, (uznuecKue u
XUMHUYECKUe cBoiicTBa. Ancopouus. KpyroBopor yriepoaa B mpupojae. OKCHIBI yriiepoja, ux
¢dbusznueckue W XUMHYECKHE CBOWCTBA, JEHCTBUE HA JKHBBIE OPraHU3MBbI, MOJy4EHUE H
MpUMEHEeHHEe. DKOJOTHYecKhue NpoOieMbl, CBA3aHHbIE ¢ okcuaoM yriaepona (IV), rumoresa
rI100ambHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIM d(ddekt. YrompHas KucIoTa U €€ CONH, UX
¢bu3znuecKkue U XUMUYECKHE CBOWCTBA, MOJydYeHHE W MpuMeHeHue. KauecTBeHHas peakuus Ha
kapOoHaT-MOoHBI. Mcmonb3oBaHWe KapOOHATOB B ObITY, MEIHIIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO35IHCTBE.

[TepBoHauanbHBIE TOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX Yriepoja

(MeTaH, 9TaH, OTHUJICH, alCTUWJICH, O3TAHOJI, TJIMOCPHUH, YKCYCHasd KI/ICJ'IOTa). HpHpOIIHBIC



WCTOYHHUKH YTJIIEBOJOPOJOB (yrojib, HMPUPOAHBIA Tra3, HEPTb), MPOAYKTHl HUX MepepabOTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIILICHHOCTH.

[TonsiTue 0 6GMOJIOTUYECKH BKHBIX BEIIECTBAX: JKHUPAxX, OCNIKax, YIIIeBOJaxX — U UX POJIH B
KU3HHU YeJIoBeKa. MareprallbHOE €IUHCTBO OPraHUUECKUX U HEOPraHMUYECKUX COCTUHEHUM.

Kpemunii, ero ¢usmveckne M XHMUYECKHE CBOWCTBA, IOJYyYCHHWE M NPUMEHEHHE.
Coenunenns kpemHuss B mnpupoae. OOmme mnpencrasienus o0 okcuae kpemHusA(IV) u
KpeMHHEBOH kucioTe. CHIMKAThl, X HCIIOJIb30BaHUE B OBITY, MEIHUIIMHE, MPOMBIIUICHHOCTH.
Baxkneiimne crpouTenbHbIE MaTepUalbl: KepaMHKa, CTEKJIO, LEMEHT, OETOH, >Xele300€TOH.
[IpoGnembl 6€30MacHOrO UCIIOJIB30BAHUSI CTPOUTENIBHBIX MAaTEPHUAJIOB B MOBCEAHEBHOM KU3HU.

XUMUYECKUN HSKCHEPUMEHT: HM3ydeHHE OOpa3l[0B HEOPraHUYECKUX BEIIECTB, CBOMCTB
COJISHOM KHUCJIOTBI, IPOBEJCHHE KAYEeCTBEHHBIX pEaKIUil Ha XJIOPUA-UOHBI U HAOIIOJCHHE
MPHU3HAKOB WX TMPOTEKAHUsS, OIBITHI, OTpPaKAalomKe (QU3UIECKUE W XUMHUYECKHE CBOWCTBA
raJIOTeHOB U UX COEIUHEHHH (BO3MOXHO MCIIOJIb30BAHHUE BHJIEOMATEPHANIOB), O3HAKOMIIEHUE C
oOpasmnamMu XJ0puI0B (TaJOTEHUIOB), O3HAKOMJICHHE C 0Opa3laMu cepbl U €€ COCNMHECHUSIMHU
(BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIOB), HAOIO/IEHWE Tpolecca OOYyrJIMBaHUsS caxapa
MOoJlT JCHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, H3YyYECHHE XUMHUYECKHX CBOMCTB
pa30aBIICHHOW CEpPHOW KHUCIOTHI, TMPOBEJECHWE KAYECTBCHHOW pEaKIMuu Ha Cylb(haT-uoH H
HaOmoIeHNe TpuU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (DU3MYECKHMU CBOWCTBAMHU a30Ta,
dbochopa m uUX coenvHEHHMHA (BO3MOXKHO WCIOJIB30BAaHUE BHACOMATEepHAOB), 0Opa3mamMu
a30THBIX U (GOCPOpHBIX YNOOpEeHHUi, MoyueHue, coOupaHue, pacro3HaBaHHE M H3yYCHHE
CBOMCTB aMMMaKa, IPOBEICHHE KaueCTBEHHBIX peakiuii Ha MOH aMMOHUS U (ocdaT-uoH U
M3y4YeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMO/ICICTBHE KOHLIEHTPUPOBAHHOMN a30THOM KHCIOTHI
C MeJIbI0 (BO3MOYKHO MCIOJIb30BAaHUE BHUICOMATEPHAIIOB), U3YUEHUE MOJENIeH KPUCTAUINYECKUX
pemérok anMasa, rpadura, QyiepeHa, 03HaKOMIICHUE € MPOIIECCOM aJcOpPOLMH pacTBOPEHHBIX
BEIIECTB AKTUBHPOBAHHBIM YITIEM W YCTPOWCTBOM MPOTHBOrasa, IOJIydeHHE, coOupaHue,
pacrno3HaBaHHe U U3y4eHHE CBOMCTB YIJIEKHCIOTO ra3a, IpOBEJICHHE KaUeCTBEHHBIX Peakiuil Ha
KapOOHAaT W CHJIMKAT-MOHBl W U3YyYEHUE NPU3HAKOB MX TMPOTEKaHUS, O3HAKOMIIEHHE C
MPOIYKIIMEH CUIIMKATHOM MPOMBIIIJICHHOCTH, PEHICHHE SKCIIEPUMEHTANBHBIX 3a7ad MO TeMe
«BaxHeiiue HeMeTauIbl U UX COSAMHEHUS.

2.2.3. Meraisl ¥ X COEINHEHUSL.

OOmiast XapakTepHCTUKa XMMHYECKMX JJIEMEHTOB — METaJIOB HAa OCHOBAaHUM MX
nosiockeHus B Ilepnoanueckoit cucreme xumudeckux snemeHToB J. M. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTaloB. MeTauinyeckas CBs3b M MeTaJUIM4YecKas KpHCTaJIMYecKas
peméTka. DIEeKTPOXUMHUUECKUIN psl HanmpsHkeHWH MerayuioB. (DU3MUECKHE M XUMHUYECKHe

CBOMCTBa METAJIJIOB. OGH_II/IC CITIOCOOBI NOJIY4CHHS MCTAJUIOB. Ilonstue o KOppO3uH MCTAJIOB,



OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3un. CIiaBsl (CTallb, YyT'YH, TIOPATIOMHHHA, OpOH3a) U
UX MPUMEHEHUE B OBITY U MPOMBIIILICHHOCTH.

[lenounsle MeTawibl: nojoxxkenue B [lepuoanyueckoit cucteMe XUMUYECKUX DJIEMEHTOB
J.1. MenpeneeBa, CTpoO€HUE UX aTOMOB, HaXOXACHHUE B npupoje. PU3M4ecKue U XUMUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpusl U Kanud. [Ipumenenune
IIEJIOYHBIX METAJUIOB U UX COCTUHECHHIA.

[[lenoyHO3eMeENbHBIE METAUIBI MAarHWMi W Kajblui: 1oJiokeHue B [lepmoamueckoit
cucremMe xumuueckux snemeHToB J[.M. MenneneeBa, CTpo€HHME WX aTOMOB, HAXOXKICHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJiblus. BakHeillme coenruHeHus
Kanbpus (OKCHJI, THAPOKCU, coyn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHuil: mnonoxeHue B [lepuoguyeckoil cucTeMe XMMHUYECKHUX 3JIEMEHTOB
J.. MenaeneeBa, CTpo€HHE aToMa, HaXOXJIeHHE B mpupojae. Duznueckne W XUMHUYECKHE
cBOMcTBa almoMuHMSA. AMGOTEpHBIC CBOMCTBA OKCH/IA ¥ THAPOKCH/IA ATFOMUHHUSL.

Keneso: mnonoxenue B Ilepuoguyeckoil cucTeMe  XHMMHUYECKHMX  DJIEMEHTOB
J.. MenzeneeBa, CTpOEHHWE aToMa, HAxXOXJeHHE B mnpupoae. DPU3NUECKHE U XUMHUYECKHUE
cBoiicTBa xene3a. OKcuapl, THAPOKCUIBI U coiu cou skenesa (I1) m xenesa (III), ux cocras,
CBOICTBA U MOJyYEHHUE.

XUMUYECKUH DKCIEPUMEHT: O3HAaKOMJIEHHE C 00pasllaMM METajlIoB U CIUIaBOB, MX
(Gbu3NyecKUMU CBOWCTBAMH, HW3Y4YEHHME pE3yJbTaTOB KOPPO3UUM METaIOB  (BO3MOXKHO
UCII0JIb30BaHKE BUIEOMATEPHUATIOB), 0OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCHA KallbLIUA U HATpUs
C BO/I0H (BO3MOYKHO HMCIIOJIb30BAHHUE BHIEOMATEPHATIOB), HCCIIE0BAHNE CBOICTB KECTKON BOJIBI,
mpolecca TOpPeHHs jKejie3a B KUCIOpoJe (BO3MOXHO HCHOJIb30BAaHUE BUICOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEeaKlIUi Ha NOHBI (MarHus, KajabIus, aTlFOMUHUS, IUHKA,
xkene3a (II) m xenmeza (III), menu (II), HaOmroAeHUE W OMMCAHUE MPOIIECCOB OKpPAIIMBAHUS
IUIAMEHH MOHAMHU HATPHS, Kajdus W Kalblusg (BO3MOXHO MCIIOJIb30BAHUE BHICOMATEPHAIIOB),
uccienoBaHue aM(OTEpHBIX CBONCTB THAPOKCHIA AFOMUHUSA U TUIPOKCHIA IIMHKA, PEIICHUE
JKCIIEPUMEHTANIbHBIX 33/a4 110 TeMe «BakHelme MeTauibl U UX COCAUHEHUS.

2.2.4. Xumus v OKpyXKarolas cpea.

BemectBa u Marepuaisl B IOBCEAHEBHOM XKU3HU YelloBeKa. be3omacHoe ucnoib3oBaHue
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas moMoInpb Npu XUMHUYECKUX OXKOTrax u
OTpPABJICHUSIX.

XuMUYecKkoe  3arps3HeHHe  OKpyXKaromieil  cpensl  (TpelenbHas — JOMYyCTHMAst
KoHIeHTpanus Bemiects (qanee — [1JIK). Ponb XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIEeM.

XUMUYECKUH DKCIEPUMEHT: U3ydyeHHEe OOpas3loB MaTephaioB (CTEKIO, CIUIaBbI

MCTAJUIOB, ITOJIMMCPHBIC MaTCpI/IaJ'IBI).



2.2.5. MexmpeIMeTHbIE CBS3H.

Peanuzanus MeXNpeIMETHBIX CBSI3€H NPU M3YYCHUH XUMHUH B 9 Ki1acce OCYIECTBISCTCS
Yyepe3 HCIOJb30BaHME KaK OOIMIMX EeCTECTBEHHO-HAYYHBIX MOHATUH, TaKk MW TOHATHH,
SIBIISTFOIIMXCSI CHCTEMHBIMH TSI OTJCITBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTeCTBEHHO-HAyYHbIE TOHSATHS: HAaydHBI (PaKT, THIIOTE3a, 3aKOH, TEOpWs,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IMEePHOJANYHOCTb,  HAONIOACHWE,  DKCIIEPHMEHT,
MO/ICTTMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBICHUE, TAPHUKOBBIN (D (HEeKT, TEXHOIOTHS, MaTepHaIbI.

®dwusmuka: Marepus, aToM, DOJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHJ, HW30TOIHI,
palMOaKTUBHOCTh, MOJIEKYNa, OJJEKTPUYSCKUUA 3apsill, MPOBOJHHUKH, TOJIYIIPOBOTHHUKH,
JMAJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJNO, 00BbEM, arperaTHoe COCTOSIHWE BEIIeCTBa, T'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHUIIBI I3MEPEHHS], KOCMHUYECKOE TIPOCTPAHCTBO, TUTAaHETHI, 3BE31b1, COJHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, F3KOCUCTEMA, MUHEpPATIbHBIE YAOOPEHUS,
MHUKPOAJIEMEHTHI, MAaKPOAJIEMEHTEHI, MUTATEIbHEIC BEIIECTBA.

l'eorpadus: armocdhepa, rtumpocdepa, MHUHEpPAIbl, TOPHBIE TOPOJBI, TOJE3HBIE
HCKOIaeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

2.3. Ilnanupyemble pe3yabTaThl OCBOCHHUS MPOrpaMMBbl 110 XUMUU Ha YPOBHE OCHOBHOTO
o01rero oOpa3oBaHUsI.

2.3.1. I3yuenne XWMHUU Ha YPOBHE OCHOBHOTO OOIIETr0 OOpa3oBaHUs HaIpaBJIEHO Ha
JNOCTHXKEHHE OOYyYaroIIMMUCS JIMYHOCTHBIX, METalmpeIMETHBIX U MPEAMETHBIX pe3ylIbTaTOB
OCBOEHHS y4eOHOT0 IpeIMeTa.

2.3.2. JInuyHOCTHBIE pe3yIbTaThl OCBOCHHUS ITPOrpaMMbl OCHOBHOTO 00I11ero oOpa3oBaHus
JOCTUTAIOTCS B X0/i¢ 00y4YeHHUsI XUMUU B €IMHCTBE YU€OHOU M BOCIIUTATEILHOMN JESTETbHOCTU B
COOTBETCTBUU C  TPAJAULMOHHBIMU  POCCUHCKMMH  COLIMOKYABTYPHBIMM ¥  JTyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MPaBUJIAMU U HOPMaMH MOBEACHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHS U COLIMATTU3ALIMU O0yYaIOIINXCS.

2.3.3. JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYaromiuxcs
PYKOBOJICTBOBATbCSI CUCTEMOW MO3UTHUBHBIX IICHHOCTHBIX OPHUEHTAIMil W pacHIMpPEHUE OIbITa
NeATeIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YAaCTH:

1) maTpUOTHUYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYIBTYpHOMY, HCTOPUYECKOMY H
HAyYHOMY HACJEIUI0, TMOHUMAaHUS 3HAYEHUS XUMHUYECKOM HAyKd B KH3HU COBPEMEHHOTO
oO1iecTBa, CIOCOOHOCTH BIaJIeTh JOCTOBEPHOW MH(pOpManuell 0 MepeAoBbIX JOCTHKEHUAX U
OTKPBITHSIX MUPOBON M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00

yCTPOMCTBE MUpa U OOIIECTBA;



2) TpaXKJIaHCKOTO BOCIIUTAHUSI:

MIPEJICTABJICHHUSI O COIMAIBHBIX HOPMAax M MPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, KOMMYHUKAaTUBHOU KOMIIETCHTHOCTH B 0OIIIECTBEHHO TMOJIE3HOM,
y4e0HO-HCCIIeIOBATEILCKOM, TBOPYECKOW H JAPYTrUX BHJAX JACATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOU JIEATSIILHOCTH IPH BBIMIOJTHCHUN YUSOHBIX, ITO3HABATEIHHBIX 3a7ad,
BBITIOJTHEHUM XUMHUYECKHX O3KCIICPUMEHTOB, CO3JaHMHM YYCOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMMOIIOHUMAHHUIO M B3aWMOTIOMOIIH B IMPOIECCe 3TOH y4eOHOH AESITeThHOCTH, TOTOBHOCTH
OIICHWBATh CBOE TOBEJICHUE W TOCTYNKA CBOWX TOBAPHINECH C TO3WIIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJCTBUI MTOCTYITKOB;

3) IICHHOCTH HAYYHOTO MMO3HAHMS:

MHPOBO33PEHUYECKUX  MPEACTABIICHUH O BEMIECTBE W  XUMHYECKOW  PEaKIIHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH H COCTABJISIONIUX OCHOBY JUIS
MOHWMAHWS  CYNIHOCTH HAYYHOHW KApTUHBI MHpA, MPEJACTaBICHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIBI, B3aHMOCBS3SIX YEJIOBEKA C MPHUPOJHOM CPEoi, O poJin
XMMHWH B IIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

M03HABATEIbHBIX MOTHBOB, HAIPABJIEHHBIX HA IMOJIyYEHHE HOBBIX 3HAHUNA O XUMHH,
HEOOXOUMBIX JUIsl 00BSICHEHUS HAOMIOAAEMBIX TIPOIIECCOB M SIBJICHU;

Mo3HaBaTeIbHON, HHOPMAIIMOHHON U YUTATEIbCKOM KYIbTYphl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITEIPHOW pabOThl C y4E€OHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATypOH, JOCTYIMHBIMHU
TEXHUYECKUMU CPeICTBAMU UH(GOPMAITMOHHBIX TEXHOJIOTHIA;

HHTEpeca K 00y4YEeHUIO U MO3HAHUIO, JTF0003HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camM000pa3oBaHUIO, TIPOEKTHON U MCCIEAOBATEIbCKON NEATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpPAaBJICEHHOCTH U YPOBHS 00y4YeHHUsI B IajbHEHIIEM;

4) bopMUPOBaHHUS KYJIBTYPbI 3I0POBbSI:

OCO3HAHUS IIEHHOCTH J>KWU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKHM Ha 3J0pOBBIM 00pa3 »KU3HU, OCO3HAHWS MOCIEACTBHA M HENPUSTHUS BPEIHBIX
MpHUBBIUEK (YHOTPEONECHUSI aJIKOTOJsl, HAapKOTHKOB, KypEHHUs), HEOOXOJUMOCTH COOIIOACHHUS
mpaBuil 0€30MacHOCTH MPH OOpAlllEHUU C XUMHYECKMMHU BEIIeCTBAMU B OBITY U peabHOI
KU3HU;

5) TpymoBOTO BOCIIUTAHHUS:

MHTEpeca K MPaKTUYECKOMY U3yYeHHIO TTpodeccuii u Tpyaa pa3iuyHOro poja, yBaKeHUE
K Tpydy U pe3ynbTaraM TPYIOBOW [EATENbHOCTH, B TOM YHCIE Ha OCHOBE NpPHUMEHEHUs
MpPEeIMETHBIX 3HAHWKA 10 XUMHH, OCO3HAHHOTO BBIOOpAa WHIUBUIYAILHOH TPaeKTOPUU
MPOJIOJKEHHS] 00pa30BaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,

O6H_ICCTBCHHBIX HHTCPCCOB U HOTpe6HOCTeI71, YCHGLHHOﬁ HpO(beCCHOHaHBHOf/'I JACATCIIBHOCTH H



pa3BHUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TPOGECCHOHATIBHON CPE/IE;

6) PKOJIOrMYECKOr0 BOCIIUTAHUS:

IKOJIOTHYECKH IeJIeCO00pPa3HOr0 OTHOMICHHSI K TMPUPOJE KaK HCTOYHHKY KU3HU Ha
3emiie, OCHOBE €€ CyIIEeCTBOBaHUSA, MOHUMAHMs IIEHHOCTH 3JI0POBOTO M 0€30macHoro oobpasa
KU3HU, OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (HU3UYCCKOMY H IICUXHYECKOMY
3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIOACHUS MPaBHJI 0E30MAaCHOTO TMOBEACHUS IpH padoTe ¢
BEILIECTBAMHU, a TAK)KE B CUTYaAIUAX, YIPOXKAIOIIMNX 3I0POBBIO U )KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUSI, MOJTy4aeMble MPU W3YYCHUH XUMHH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW MPUPOJHON CpPENOW, MOBBIIIECHHUS YPOBHS 3KOJIOTMYECKOMN
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa 3KOJIOTHUECKUX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMUH;

9KOJIOTUYECKOTO MBIIIJICHUS, YMEHHsS PYKOBOJCTBOBATHCS WM B TIO3HABATEIHHOM,
KOMMYHUKATUBHOM U COIIMATIbHOM MTPAKTHKE.

5.4. MetanpenMeTHbBIE pe3yabTaThl. B cocTaBe MeTanpeaMeTHBIX PE3yJIbTaTOB BBIACIISIOT
3HAUMMBIE IS (DOPMUPOBAHUS MHPOBO33PEHHs OOIICHAYYHBbIE TOHSATHS (3aKOH, TEOpHs,
MPUHIINI, THIIO0TE3a, (PaKT, CUCTEMA, MTPOLIECC, IKCIIEPUMEHT U IPYToe€.), KOTOPbIE UCTIOIb3YIOTCS
B ECTECTBEHHO-HAyYHBIX Y4E€OHBIX MpeAMeTax M IMO3BOJISIIOT Ha OCHOBE 3HAHUW M3 ATHUX
npeaMeTroB  (OpMHUPOBATH MPEACTAaBICHHE O LEJIOCTHOM HayyHOM KapTHUHE Mupa, U
YHHUBEpcaJbHble yueOHblE AeWcTBUSA (MTO3HABATENIbHbIE, KOMMYHHKATHBHBIEC, PETYJISTUBHBIC),
KOTOpble o0ecrneunBaoT (GOPMUPOBAHHWE TOTOBHOCTU K CAMOCTOSITENILHOMY IUJIAHHUPOBAHHUIO U
OCYILIECTBJICHUIO  y4yeOHOW  JesITeNbHOCTH. MeTanpeaMeTHbIle  pe3ylbTaThl  OCBOEHUS
o0pa3oBaTellbHOM  MporpaMMbl MO XHMHHU  OTPAXKAIOT  OBJAJEHUE  YHUBEPCAIbHBIMU
M03HABATEIbHBIMU JICHCTBUSAMU, B TOM YHCJIE:

1) 6Ga3oBbIC JIOTUYECKUE JCHCTBUS:

YMEHHE UCIOJIb30BAaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS TMPU OCBOCHHHM 3HAHUM:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHH  (BBIAEIATH WX XapaKTEepHbIE TMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONIb30BATh MOHATHUS AJS OOBSICHEHHS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAHUS M KPUTEpUU s Kiaccuukanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIINI, YCTaHABIMBATh IPUUMHHO-CIEACTBEHHBIE CBSI3U
MeXIy 0OBEKTaMU U3YUEHUsl, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHEIE, IeTyKTUBHbIE,
10 aHAJIOTUH ), TPOBOJAUTD BHIBOJIBI M 3aKJIFOUEHUS;

yMEHHE MPUMEHSTH B MpoIlecce MO3HAHUS MOHATHUS (MPEAMETHbIE U MeTamnpeaMeTHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpPUMEHSIeMbIE B XUMHH MOJICIbHBIC MPEICTaBICHUS — XUMUYECKUHN 3HAK (CHUMBOJ DIIEMEHTA),

XUMuyeckas  (opMyaa M ypaBHEHHME  XMMHMYECKOW  pEeakuuu — TpH  pelIeHUH



y4eOHO-TI0O3HABATEIbHBIX 33/1a4, C Y4ETOM OTHX MOJEIBHBIX MPEJCTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECCTBEHHBIC NMPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEUIECTB H
XUMUYECKUX PEaKIHil, BBISBIATH O0IIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIECTBEHHBIC CBS3H U
MIPOTHBOPEYHS B U3YUAEMBIX MTPOLIECCAX U SBICHUSIX;

2) 6a30BBIC UCCIICIOBATEIIBCKHE JICHCTBYS:

YMEHHUE HCII0JIb30BaTh MOCTABJICHHBIC BOMPOCHI B KA4eCTBE MHCTPYMEHTA IMO3HAHHS, a
TaKkKe B KayecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE NPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUH;

MpHOOpPETEHNE OTBITAa TI0 TUIAHUPOBAHHUIO, OpPraHU3aIlMd M TPOBEICHUIO YYCHUYECKHX
HKCTIEPUMEHTOB: YMEHHE HAOII0IaTh 32 X0J0M IPOIIecca, CAMOCTOSTEIHFHO MPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyITHpOBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylIbTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTAHHON padoTe;

3) pabora ¢ uHpoOpMaIueit:

YMEHHE BBIOMpaTh, AaHAIM3HPOBATH W HMHTEPIPETHPOBATh HH(DOPMAIUIO Pa3IUIHBIX
BUJOB U (OPM TPENCTABICHUS, TMOTy4aeMyl M3 Pa3HBIX HCTOYHUKOB (HAYYHO-IIOIMYJISIpHAS
JAUTEpaTypa XMMHUYECKOTO COJEpXKaHWs, CHpaBOYHbIEe MocoOus, pecypcsl MHTepHeTa),
KPUTHUYECKH OIICHUBATh MPOTHBOPEUYHBYIO U HEAOCTOBEPHYIO HH(POPMALHIO;

YMEHHE TIPUMEHATh Pa3INIHbIC METOAbI U 3aIPOCHI IIPH MONUCKE U 0TOOpE HH(POPMALTUH U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOANMBIX ISl BHITIOTHEHHS YI€OHBIX M TO3HABATEIbHBIX 3a1a4
OTIpeeIEHHOTO THIIA, npuoOpeTeHue OTIbITa B obnactu UCTIOJIb30BAHMS
MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTWH, OBJIAACHHE  KYJIbTYPOH  aKTUBHOTO
UCTIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM, CAMOCTOSTENBHO BBIOMPATh ONTHUMAIBHYIO
dopmy mnpexacraBieHHs HHGOPMAIMU M HUIIOCTPUPOBATH pEIIAaeMble 33/1a4d HECIOKHBIMH
cXeMaMH, uarpaMMamH, ApyrumMu opmaMu rpaduku 1 1X KOMOWHALUSMU;

YMEHHE HCIOJb30BaTh M aHAJIM3HPOBATh B Ipolecce y4eOHON M HMCCIeI0BATEIBCKON
IeATeTbHOCTH HH(POPMAIIMIO O BIMSHUH ITPOMBIIUICHHOCTH, CEIBCKOTO X03HCTBA M TPAHCIIOPTa
Ha COCTOSIHUE OKPY)KAIOIIel IPUPOTHON CPEIbl;

24.Y  oOyuatomerocs Oyayr  chOpMHpPOBaHBl  CIEAYIOIIME  YHUBEPCAJIbHBIC
KOMMYHHUKaTHBHBIE JICHCTBUS:

yMEHHE 3a/laBaTh BOINPOCHl (B XoAe Auaiora W (WIM) JAUCKYCCHHM) IO CYIIECTBY
oOcyxnaeMoil TeMbl, (HOpPMYIUPOBATh CBOM TPEAJIOKEHUS] OTHOCUTENBHO BBITIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

npuoOpeTeHUue  OMbITa MPE3EHTAllMd  PE3YJIbTaTOB  BBINOJIHEHUS  XUMHUYECKOTO
SKCTIepUMeHTa (JJabOpaTOPHOTO ONbITa, J1a0OpaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB

BEIIECTB, YU€OHOTO MPOEKTA);



3aWHTEPECOBAHHOCTh B  COBMECTHOH CO  CBEPCTHHKAaMH  IIO3HABATEIBHOM U
MCCIIEI0BATENILCKOM JEATENBHOCTH NpPU PEIICHHH BO3HHUKAIOIIMX MPOOJeM Ha OCHOBE YdéTa
oOImMX MHTEPECOB U COTIACOBAHMA MO3UIUH (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBBIE
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBHIMA, ONpeesieHIe KPUTEPHEB 10 OI[CHKE KayecTBa
BBINIOJIHEHHOW paboThlI U IpYTHeE);

24.6.Y ofOygatomerocss Oynyr chopMHUpOBaHBI  CIEAYIONINE  yYHUBEPCAIbHBIC
pEryIasSTHBHBIC ICHCTBHS:

YMEHHE CaMOCTOSTEIBHO OIPEENSATh HENN NesITeNbHOCTH, TUIAHUPOBATh, OCYIIECTBIISATH,
KOHTPOJIUPOBaTh M TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIHHOCTH, BHIOWPATH
HaubOonee d¢¢eKTuBHbIE CINOCOOBI  pelleHHs y4eOHbIX M I03HABaTEeNbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTUPOBATh NPEIJIOKEHHBIA AJITOPUTM JEHCTBUM IpU
BEITIOJTHEHUH 33JaHUH ¢ Y4ETOM TIOJIydeHHsS HOBBIX 3HAHMH 00 W3yd4aeMbIX OOBEKTaxX —
BEIIECTBAX M PEaKIUIX, OLIEHUBATH COOTBETCTBHUE MOJYICHHOTO Pe3yabTaTa 3asBJICHHON 1eH;

YMEHHE HMCIIOJIb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPeIaraeMbie B YCIIOBUH 33 IaHHIA.

2.4.7. TlpenmeTHBIE Pe3yNIbTAaThl OCBOCHHUS TPOTPaMMBI TI0 XUMHH Ha YPOBHE OCHOBHOTO
o01rero oOpa3oBaHUsI.

B cocraBe mnpeaMeTHBIX Ppe3ylIbTATOB MO OCBOEHUIO 0053aTEIbHOIO COJEpKaHUS,
YCTaHOBJICHHOTO JaHHOW (enmepasibHONM paboyelt TpOrpaMMoOi, BBIJCISIOT: OCBOCHHBIC
OOyJaroIMMHUCA HaydHbIC 3HAHHS, YMEHHUS M CHOCOOBI JCUCTBHUH, crnenupuyecKue s
npeaMeTHol obnactu «XUMHUS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
HHTEpIpeTaIH, IPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHbIX YI4EOHBIX U HOBBIX CUTYalLIUSX.

2.4.7.1. K xonmy oOydyeHuss B 8 Kjacce y oOydwaromierocss Oyay chopMUpPOBaHBI
CIIeyIOIIKe IPEeIMETHbIE Pe3yIbTaThl IO XUMUHU:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TMOHSATUN: aTOM, MOJIEKYJa, XMUMHYECKHI
AJIEMEHT, MPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMeCh (OJHOpPOAHAS W HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsi U MOJIEKYJIIpHas mMacca, KOJIMYECTBO BEIECTBa, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COEAMHEHUHU, MOJISPHBIA 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKast
peakiusi, Kiaccu(UKaMs PEakuil: peaklud COEIUHEHUS, PEaKIUU pas3NoKEHUs, peakluu
3aMeIIeHNUs], peakuu 0OMeHa, 3K30- M SHJ0TEPMUYECKUE peaKIMy, TeroBoi 3¢ddekT peakium,
AP0 aToMa, >JIEKTPOHHBIHN €0 aToMa, aTOMHas OpOUTalb, paJANyC aTOMa, XMMHYECKasl CBA3b,
MOJISIpHAsl M HEMoJIApHasi KOBaJIGHTHAs CBSI3b, MOHHAs CBs3b, MOH, KaTHOH, aHUOH, pPacTBOD,
MaccoBasi 10JIs BellecTBa (MIPOLeHTHAs! KOHIIEHTpallKs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKHUX TOHATHH M NPUMEHSATh 3TU

MOHATHUA IPHU OITMCAaHHUU BCIICCTB U UX npeBpameHI/Iﬁ;



WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIsi COCTaBiCHHS (OpPMYyT BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLIHI;

OTIPEJICNIATh BAJCHTHOCTh aTOMOB J3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTEICHBb
OKHCJICHHS JICMCHTOB B OMHAPHBIX COCIMHEHUSX, PUHAICKHOCTD BEIIECTB K ONPEACTIEHHOMY
KJIacCy COeauHEHUW 1o (opmynam, BUJ XUMHUYECKOW CBsI3M (KOBaJiEHTHAas W HOHHAas) B
HEOPTaHWMYECKUX COCAMHCHHUSIX;

packpsiBaTh cMmbici Ilepuogmueckoro 3akona J[.M. MenneneeBa: IeMOHCTPUPOBATH
MMOHVUMAHKE IMePUOTUICCKON 3aBUCIMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOKCHHS B
[Tepuoanueckoit cucremMe, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
aTOMHO-MOJICKYJISIPHOTO YYCHHUS, 3aKOHA ABOTAJIPO, ONUCHIBATh U XapaKTEPU30BaATh TAOIHIHYIO
dopmy Ilepromuveckoil CHUCTEMBI XUMHUYECKHX 3JIEMEHTOB: pa3jinyaTh IOHATHS «TJaBHAs
noarpynma (A-rpynmna)» u «mobouHas noarpynna (b-rpymma)», maneie U O00bIIHE TEPUOIBI,
COOTHOCHUTh OO0O3HauYeHHUs, KOTOphle wuMelTcs B Tabmune «llepuoaudeckass cucrema
XHUMHYECKUX 37eMeHTOB J[.M. MeHieneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sjpa, 001Iee YUCIIO IEKTPOHOB U PACTIPEIEICHUE UX
T10 DJICKTPOHHBIM CJIOSIM);

KJIaCCU(PUIMPOBATh XMUMHYECKHUE 3JEMEHTbI, HEOPraHUYECKHE BEIEeCTBA, XUMHUYECKUE
peakiuu (1Mo YUCIIy ¥ COCTaBY YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB, M0 TEIIIOBOMY YD (DEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIICCTB Pa3IMYHBIX
KJIaCCOB, MOJTBEPKJasi OMHCAHHME MPUMEPAMU MOJIEKYJISPHBIX YpaBHEHUH COOTBETCTBYIOIIHMX
XUMHYECKUX PEaKLIU;

MIPOTrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAauyeCTBEHHOTO COCTaBa,
BO3MOHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUM B PA3TUYHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCUTENIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAcCCOBYIO
JIOJIF0 XMMHYECKOTO AJIeMEeHTa 1o (popMylie COeTMHEHNs, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MIPOBOJHUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKInu;

MPUMEHSITh OCHOBHBIE OIEpAllMM MBICIUTENBHOW AEATEIbHOCTH — aHalu3 M CHHTE3,
CpaBHEHHE, o0o0buieHue, CUCTEMAaTHU3alHUIO, KJIacCU(HKAIHIO, BBISIBIICHHE
MIPUYMHHO-CIIEICTBEHHBIX CBSI3€W — JUISI U3YYEHHUsI CBOMCTB BEIIECTB U XUMHUYECKHX pPEaKIIUi,
€CTECTBEHHO-HAYYHbIE METOJbl TO3HAHUS — HaAOMIOJEHUE, W3MEpEeHHe, MOJEIUPOBAHUE,
AKCIEPUMEHT (peabHbIA U MBICICHHBIN);

cleoBaTh MpaBUJIaM  TOJIb30BaHUSA XUMHYECKOHW Tocyaod ©  1abopaTOpHBIM
obopynoBaHueM, a Takke TMpaBWiaM OOpamieHUs C BeIIeCTBaMH B COOTBETCTBUU C
WHCTPYKIMSMU TI0 BBIMOJHEHUIO JTAO0OPATOPHBIX XHMHUYECKUX OIBITOB IO TOIYYCHHIO U

CO6I/IpaHI/IIO ra3006pa3HHx BCIICCTB (Boz[opo;[a n KI/ICJ'IOpOI[a), MMPUTOTOBJICHUIO PACTBOPOB C



ONpPENECNIEHHON MacCOBOM JOJIEM pPacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh M IMPOBOJIUTH
XUMHUYECKHE SKCIIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (J1akMyc, (heHoTaner, METUIOPaHK U IPYTHE).

24.7.2.K xonrmy oOyuenus B 9 Kiacce y oOygaromierocs Oymy cHOpMHUPOBAHBI
CJIeIYIOIIME MTPEAMETHBIC PE3YNIbTAaThl 10 XUMUU:

pPacKpbhIBaTh CMBIC OCHOBHBIX XHMHYECKHUX TOHSTHI: XMUMUYECKHUU SJIIEMEHT, aToM,
MOJIEKyJIa, MOH, KAaTHOH, aHWOH, NPOCTOE BEIIECTBO, CIJIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIATEIFHOCTh, CTENEHb OKHCIICHHS, XUMHUYECKas peakius, XHMHUYECKas CBs3b,
Ter10BOM A (EKT peakiuu, MoJib, MOJISIPHBIN 00BEM, PacTBOP, AMEKTPOIUTHI, HEIJIEKTPOJIUTHI,
ANIEKTPOJIUTAYECKAST JTUCCOIMAINS, PEaKIMH HOHHOTO OOMEHa, KaTajliu3aTop, XUMUYECKOe
paBHOBecHe, OOpaTUMble H HEOOpaTHUMbIE pEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKiuy, OKHCIUTEIh, BOCCTAHOBHUTENb, OKHUCJICHHWE U BOCCTAHOBJIEHHE, AaJJIOTPOTIHS,
aM(}OTepHOCTh, XUMUYECKasA CBs3b (KOBaJCHTHAs, MOHHAS, METaJUIMYECKasi), KpUCTaJUTHIecKas
peméTka, KOppO3Wsi METauIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKIMH, TMpeaeIbHO
nonyctumas konuentpamnus [1JIK Bemecta;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX TOHATUA MU TNPUMEHSATH OTH
MOHSTHS TIPU OMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJIsi COCTaBieHHUs (OpMyd BELIECTB U
YpaBHEHUN XUMHYECKUX PEAKIINI;

OTIPEJIeIIATh BAJICHTHOCTh U CTENEHb OKUCICHHS] XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUAX
Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTh BEIIECTB K OMPENeNIEHHOMY KJacCy COEIMHEHUI IO
dbopmMynam, B XUMUYECKOUN CBs3H (KOBAJICHTHAs, HOHHASI, METAJIIMYECKas) B HEOPraHUUECKUX
COEIMHEHUSX, 3apsA] MOHA MO XUMHYECKOH (opmyle, XapakTep Cpelbl B BOJHBIX PAacTBOPax
HEOPraHMYECKUX COCIUHEHHM, TUI KPUCTAJUIMYECKOM PelIETKY KOHKPETHOTO BELIECTBA;

packpsiBath cmbica [lepuoanueckoro 3akoHa .M. MenaeneeBa u A€MOHCTPUPOBATH €rO
MOHMMAaHKe: OMHCHIBaTh U XapaKTepu3oBaTh Tabnuunyio ¢opmy Ilepuonnyeckoil cuctembl
XMUMHYECKUX AJIEMEHTOB: pa3Ninyarh MOHSITUS «TJIaBHas MOArpymmna (A-Tpymma)» U «mo0ouHas
noarpynna (b-rpymmna)», Manbsie u OoJiblIME TEPUOMABI, COOTHOCUTh 0003HAYEHHMSI, KOTOpPHIE
UMEIOTCS B TIEPUOJMYECKON Talnuile, C YUCIOBBIMH XapaKTePHUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apdl sijapa, oOlee YnciIo dIEKTPOHOB M pachpeesieHne ux
0 DJIEKTPOHHBIM CIIOSIM), OOBIACHATH 001I[ME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COEIUHEHUU B Ipelesax MalblX NEPUOJOB M TJIABHBIX MOATPYII C YUETOM CTPOEHUS HUX
aTOMOB;

KIACCU(PUIIMPOBATh XUMHYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE

pCaknuun (HO YUCITY U COCTABY YYACTBYIOIIUX B PCAKIMU BCHICCTB, IO TCIIJIOBOMY 3(I)(I)CKTy, 1o



WU3MEHEHUIO CTENIEHEH OKUCIEHUS! XUMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIMME W CHEeHU(PHUECKHEe XHMUYECKHE CBOWCTBA
IIPOCTBIX U CJIOYKHBIX BEIIECTB, NOJATBEPK/1asi ONHUCAHUE IPUMEPAMH MOJIEKYJIIPHBIX M MOHHBIX
YPAaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

COCTaBJISITh YPABHEHUS SJIEKTPOJUTHYECKOM JHCCOLMALMU KHUCIIOT, MIEJIOYEH U COJIEH,
MOJIHBIE W COKpAIIEHHBIE YpaBHEHHUS pEaKIuii HOHHOTO OOMEHa, YpaBHEHHS pEaKIHid,
MOATBEPXKIAIOLIUX CYIIECTBOBAHME TIE€HETHYECKOM CBSI3M MEXJAy BELIECTBAMHM DPA3JIMYHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEeaKIUii;

MIPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMHUECKUX MPEBPAILlEHUH B PA3INYHBIX YCIOBHUSX;

BBIYHCIISATE OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMEHTa 1o (hopMylie COeTMHEHNs, MaCCOBYIO JIOJIO BEIIECTBA B pacTBOPE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOI peaKkiuu;

coOmogaTh IpaBUiIa TOJb30BAaHUS  XMMUYECKOM IMocyloll U 1abopaTOpHBIM
0o0opyZ0BaHUEM, a TaKXKe IpaBUiIa 0OpalleHHs C BELECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU
[0 BBIMOJHEHUIO JIAOOPATOPHBIX XWMHUYECKUX OINBITOB IO TOJIYYEHUIO M COOMPAHUIO
ra3000pa3HBIX BENIECTB (aMMHUaKa M YTJIEKHCIIOTO Ta3a);

IIPOBOJUTHh PEAKLMH, MOATBEPKAAOINE KAYECTBCHHBI COCTAaB PA3JIMYHBIX BEILECTB:
pacro3HaBaTh OIBITHBIM IIYTEM XJIOPUIOPOMMI-, MOAWI-, KapOoHat-, ocdar-, CUIUKaT-,
cynb(dar-, TUAPOKCHUI-HOHBI, KATHOHBI AMMOHHUS M  HOHBl HU3YYCHHBIX METaJJOB,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIlEpAllMM MBICIMTEIBHOW AEATEIbHOCTH — AHAIU3 M CHHTES,
cpaBHeHHe, 0000IIeHne, CUCTEMAaTU3alUIO0, BBISBICHUE PUYMHHO-CIIEICTBEHHBIX CBSI3eH — JUIs
U3YYEHHUs CBOMCTB BEIECTB U XUMUYECKUX PEAKIUM, €CTECTBEHHO-HAyYHbIE METO/IbI IO3HAHUS
— HaOJII0IeHHe, U3MEPEHUE, MOJICTUPOBAaHKE, SKCIIEPUMEHT (pealibHbIi U MBICJICHHBIN).

2.5. Pabouyas nporpamMma pazpadoraHa ¢ yuyeToMm padoyeii mporpaMMbl BOCIIMTAHUSL.
BocnuratensHplil MOTEHIMAN TpEeIMETa peamu3yercs uepe3 cleAyrommue (QopMmbl  ydeTa
paboueii mporpaMMbl BOCTIUTAHUS:

—MaKCHUMaJIbHO€  HCHOJIb30BaHUE  BOCHUTATEIBHBIX  BO3MOXKHOCTEH  COAEpKaHUS
yuyebHOro mpeamera  Ans (HOpMHUpPOBaHHS y OOYYAIOIIUXCS POCCUUCKUX TPAJUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COLMOKYJIBTYPHBIX ILIEHHOCTEW, POCCUMCKOTO HCTOPUYECKOTO
CO3HAHMS HAa OCHOBE HMCTOPUYECKOTO MPOCBEIIEHHS; MOJ00P COOTBETCTBYIOIIETO COJICpPKAHUS
YPOKOB, 3aJJaHHi{, BCIOMOTaTeIbHBIX MaTePUAIOB, IPOOIEMHBIX CUTYAIUH ISl 0OCYXKICHUN;

—BKJIIOUEHHE B YpPOK LEJEBbIX OPUEHTHUPOB PE3YJIbTATOB BOCIUTAHUA, UX YYET B
ONpe/IeJIEHUU BOCITUTATEIbHBIX 33/1a4 YPOKOB, 3aHATHUI;

—BKJIIOUEHHE B YpPOK TEMAaTUKH B COOTBETCTBUM C KaJCHAAPHBIM ILJJAHOM
BOCITUTATENLHOM paboTHI;



—BBIOOP METOJIOB, METOJIUK, TEXHOJIOTHiA, OKAa3bIBAIOIINX BOCIIUTATEILHOE BO3JCHCTBHUE
Ha JIMYHOCTh B COOTBETCTBUHU C BOCIUTATEIbHBIM MJCAJIOM, LIENbI0O W 3a7adyaMH BOCIIUTAHHUS,
LIEJIEBBIMH OPUEHTUPAMU PE3yIbTaTOB BOCHUTAHUS; PEATH3AIMIO MPHOPUTETA BOCIUTAHHUSA B
y4eOHOM e TEIILHOCTH,

—IMPUBJICYCHNE BHUMAHUS 00YJaIOUINXCS K IGHHOCTHOMY acCTeKTy M3y4aeMbIX Ha ypOoKax
NPEIMETOB, SBICHUA W COOBITHIA, WHUIIMMPOBAaHUE OOCYXKICHUH, BBICKA3bIBAHUN CBOETO
MHEHHsI, BBIPAOOTKH CBOETO JHMYHOCTHOTO OTHOIICHHS K HM3y4aeMbIM COOBITHSM, SIBICHUSM,
TUIIAM;

—IpUMEHEHUE WHTEPAKTUBHBIX (QopM yueOHOM pabOThl — HUHTEJUIEKTYaIbHbIX,
CTUMYJHUPYIOIIUX TMO3HABATEIbHYI0 MOTHBAIMIO, WTPOBBIX METOJAWK, IMCKYCCHH, NAIOMIMX
BO3MOJKHOCTh TIPHOOPECTH OIBIT BEACHUS KOHCTPYKTUBHOTO [HAJIOTa; TPYIIIOBOW pPabOTHI,
KOTOpasl YYUT CTPOUTH OTHOUICHHWS M JI€HCTBOBAaTh B KOMaHJE, CIIOCOOCTBYET pa3BHTHIO
KPUTHYECKOTO MBIIICHHS;

—no0yxaeHrne oOyyarolmuxcs coOI0AaTh HOPMbI MOBEACHMS, IpaBuUiia OOIIEHUS CO
CBEPCTHHKAMH U TIeIaroraMy, COOTBETCTBYIOIINE YKIIATy 001eo0pa3oBaTelbHONW OpraHu3allyy,
YCTaHOBJICHUE U TIOJJIEPKKY TOOPOKENATETbHON aTMOC(EpHI;

—OpraHm3anuio medcrBa MOTHBHPOBAHHBIX W JPYAMPOBAHHBIX OOYYAIOMIUXCS HAaJ
HEYCIICBAIOIIUMHU  OJHOKIACCHUKAMH, B TOM YHCIIE C OCOOBIMH 00pa30BaTEIbHBIMU
MOTPEOHOCTSAMH, AFOIIEro OOYYAIOUIMMCS COIMAIBHO 3HAYMMBIH ONBIT COTPYIHHYECTBA M
B3aMMHOM ITOMOIIIH;

—HMHUIUUPOBAHWE M TIOJJCPKKY HCCIIEAOBATEIICKON JIEATEIILHOCTH OOYJaroIIiXCs,
TUTAHUPOBAaHUE W BBINIOJHEHNE WHIWBHIYAIBHBIX M TPYIIOBBIX IMPOEKTOB BOCTHTATEIHLHON
HaIpPaBJIEHHOCTH.

— noOyKJIeHne 00yJaronuxcsi COOM0AaTh Ha YPOKe OOIMICTIPUHSTHIC HOPMBI TIOBEICHHS,
nmpaBujia OOIIEHUS CO CTapmuMH (TIEJarormdyecKMMH  pabOTHHUKAaMH) M CBEPCTHUKAMU
(oOyuarommuMucs ), IPUHIKIB y9eOHOW AUCIMIUIMHBI ¥ CAMOOPTaHU3aINH .

3. TEMATHUYECKOE IVTIAHUPOBAHUE
8 kiaace

Ne
ypoka

Tema ypokoB

KoandecTBo yacos,
OTBOJMMBIX HA
OCBOCHHE KAKIO0M

TEMbI

Pasznea 1. [lepBonavaibHble XuMHu4YecKue nousTus (1

6 4)

Hpez[MeT XUMHUHU. PoJIb XMMUH B )KM3HM YeJIOBEKa

MeTo1p1 HU3YUCHU XUMUHU

ArperaTHLIe COCTOsHHA BCIICCTB

&l wl N R

IIpaktnyeckas padora Ne 1 [IpaBuina TeXHUKH 6€30MACHOCTH NIPU
paboTe B kabuHeTe xuMHUU. HekoTopsle BUbI paboT B
XMMUYECKOH J1abopaTtopun (KaOMHETe XMMHH)

R R R e

IIpaktnyeckas padora Ne 2 HaGxironenue 3a ropsuieil cBeyoit

du3nuyeckue sBJICHUSI — OCHOBA PasaCICHUA cMecell B XUMUH

IIpakTtuyeckas padora Ne 3 AHanu3 NOYBEI

O N o o1

I

ATOMHO-MOJ'IGKYJ'IHPHOG YUYCHHC. XHUMHUYECKHE FIIEMEHTHI




9 3HaKu XUMUYECKUX dieMeHTOB. [lepuonnyeckas tabnuma . U. 1
MeneneeBa
10 Xumuaeckue GopMyIibl 1
11 BanentHocTtb 1
12 XUMHUYECKUE PEAKIIUU 1
13 XUMUYECKUE YPABHEHMUSI 1
14 THrIbl XUMHUYECKUX PEaKLIHMIl 1
15 [ToBTOpenue u 06061meHue no pasaeny «lleppoHavanbHble 1
XUMUYECKHE TTOHATHUS
16 Kontponsnas pabora Ne 1 no paszneny «llepBoHauanbHbie 1
XUMUYECKHE TIOHATHUS
Paznen 2. Baxkneiiime npeacraBuTe/in Heopranuieckux Beuiects. KosmmuecrBeHHnble
oTHoOIeHus B xumuu (16 4)
17 Bo3nyx u ero cocras 1
18 Kucnopon 1
19 [IpakTueckas pabota Ne 4 [lonyuyenue, cobupanue u 1
pacrio3HaBaHHe KHCIOPOaa
20 OKcuasl 1
21 Bonopon 1
22 [IpakTueckas pabora Ne 5 [lonyuyenue, cobupanue u 1
pacrno3HaBaHUe BOJOPOIa
23 Kucnots 1
24 Conu 1
25 KonnuecTBo BemecTBa 1
26 MonsipabIii 00bEM Ta30B 1
27 PacuéTel Mo XUMHUYECKUM YpaBHEHUSM 1
28 Bopna. OcHoBanus 1
29 PactBopbl. MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA 1
30 [IpakTrueckas padota Ne 6 [IpurorosiaeHue pactBopa c 3aganHou | 1
MaccoBOM JI0JIeil pacCTBOPEHHOTO BEIIECTBA
31 [ToBTOpeHue u 06obImEeHNe 1o pazaeny «Baxkneimme 1
Mpe/ICTaBUTENIN HeOpraHNUeCKUX BellecTB. KonnuecTBeHHbIE
OTHOIIEHUS B XxuMum». CamocTosiTeNbHas paboTa 1o paszerny
«KonuuecTBeHHbIE OTHOIIEHUS] B XUMUUNY
32 [ToBTOpenue u 06061eHue N0 pazaeny «BaxHeiine 1
MIpe/ICTaBUTENIN HEOpraHNUECKUX BeliecTB. KonnuecTBeHHbIE
OTHOIICHHS B XUMHI.
Pa3znen 3. OcHOBHBIE KjIacChl HEOpPraHu4veckux coequuenuni (13 1)
33 Oxcuipl, UX Kiaccu(uKaus 1 XMMUYECKHe CBOMCTBA 1
34 Oxcuipl, UX KiIaccu(uKaus 1 XMMUYECKHE CBOMCTBA 1
35 OcHoBaHMsl, UX Ki1accU(HUKAIMsI U XUMUYECKHE CBOUCTBA 1
36 OcHoBaHMs, UX KiIacCUUKAIMS U XUMUYECKHE CBOMCTBA 1
37 Kucnotsl, ux knaccudukanus 1 XUMHYECKHUE CBOMCTBA 1
38 Kucnotsl, ux xnaccudukanus 1 XUMHYECKHUE CBOMCTBA 1
39 Coun, ux kinaccupuKays 1 XUMHYECKHE CBOMCTBA 1
40 Coun, ux Kjaccu(uKanus 1 XMMUYECKHE CBOMCTBa 1
41 I'eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX 1

coeMHEeHUH (MeTalIbl)




42 I'eneTndeckas CBsI3b MEKy KJIACCAMU HEOPTraHUYECKUX 1
COCIMHEHUM (HEMETaJLJIbI)

43 [Ipaktuyeckas padora Ne 7 Pemenne 3kcriepuMeHTATbHBIX 1
3a1a4 1o TeMe «OCHOBHBIC KJIaCCHl HEOPTaHUIECKUX
COCJIMHEHUI»

44 [ToBTOpenue u o6od1IeHKE 110 pazaeny «OCHOBHBIE KJIACChHI 1
HEOPraHMYECKUX COCITMHEHUI

45 KonTtponbsHas padora Ne 2 o pazneny «OCHOBHBIE KJIACCHI 1
HEOPraHM4YECKUX COCIMHEHUI

Pazpnen 4. [leproanyeckuii 3aK0H U MEPUOJNYECKAsi CUCTEMA XUMUYECKUX 31eMenToB [1.1.
MenneneeBa. Ctpoenue atoma (8 4)

46 EctecTBeHHBIE cEMENCTBA XUMUYECKHUX 3JIEMEHTOB. 1
AMdoTepHOCTD

47 OTtkpeiTHE Iepuouyeckoro 3akoHa J[I.11.MenneneeBsiM 1

48 OCHOBHBI€ CBEJICHUS O CTPOCHUU aTOMa 1

49 CtpoeHue 2JIEeKTPOHHBIX 000JI0YEK aTOMOB 1

50 [Teprnoanyeckas cuctreMa XUMHYECKUX AIIEMEHTOB 1
JA.N.Menneneena

51 XapakTepucTHKa 3JIEMEHTA T10 €T0 MOJIOKEHHUIO B Iepuoandeckoin | 1
CUCTEME

52 [ToBTOpenue u o6ob6menue mo pazaeny «llepuoanuecknii 3akon u | 1

MEepUOINYECKasi CHCTEMA XUMHUYECKUX 31eMeHToB [[. 1.
MenneneeBa. CTpoeHUE aToMay

53 Kontponrsnas padota Ne 3 «Ileproaudeckuii 3aK0H 1 1
MepUOINYECKasi CHCTEMA XUMHYECKUX AeMeHToB J[. 1.
MenneneeBa. CTpoeHue aroma»

Pasznesn 5. Xumnueckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuun (10 4)

54 Wonnas xumunueckas CBI3b 1

55 KoBanenTHas xumuyeckast CBsI3b 1

56 KoBanieHTHas HENOJISIPHAS U NOJISIPHASE XUMUYECKasl CBSI3b 1

57 MeTtannnyeckasi XkMU4YecKasl CBSI3b 1

58 CrerneHb OKHUCIIECHUS 1

59 CrerneHb OKHUCIICHUS 1

60 OkuCIUTENFHO-BOCCTaHOBHUTENbHBIE peakiuu (OBP) 1

61 OxucnuTeapbHO-BOCCTaHOBUTENBHBIE peakiuu (OBP) 1

62 [ToBTOpenue u 06061meHne o pa3aeny «XUMHUECKast CBSI3b. 1
OKHCIUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKITHI)

63 Kontponeshas padora Ne 4 «Xumudeckas cBsizb. Okuciautensuo- | 1
BOCCTAHOBHTEJIHHBIC PEAKIIMM»

Pa3znea 6. lloBTropenue (5 4)

64 [ToBTOpenue u 0606meHue no pazaeny «lleppoHavyanbHbIe 1
XUMHYECKUE TTOHSITH

65 IToBTOpenue u oboOIeHue o pasaeny «Baxueimue 1
MpPeICTaBUTENIN HEOpraHNUECKUX BeliecTB. KonnuecTBeHHBIE
OTHOIICHUSI B XHMHID)

66 IToBTOpeHue u o0oOIeHne no pazaeny «OCHOBHBIE KJIACCHI 1
HEOPraHMYECKUX COCAMHECHUI

67 [ToBTOpenue u 06061menue no pazaeny «llepuonnyeckuii 3akon u | 1

MEpHOINYECKAs CUCTEMA XUMUYECKUX 1eMeHTOB J[. M.
MenneneeBa. CTpoeHue aromay

68 IToBTOpeHue u 00o0IIeHNE 10 pa3eny «XUMHUECKas CBS3b. 1




‘ OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC PCaKIUM»

HToro: KOHTPOJBHBIX pabOT — 4; MPAaKTUYECKUX padoT - 7

9 ki1acc
Ne Tema ypoxos KosmnyecTBo 4yacos,
ypOKa OTBOAMMBIX Ha
OCBOCHHE KaKA0M
TeMbI

IMoBTOpEeHHE OCHOBHBIX BONPOCOB Kypca 8 Kiiacca U BBeJleHHe B Kypc 9 kiaacca (6 1)

1 [Tepnoanueckuit 3akoH u [leproanydeckas cucTeMa XUMHUYECKUX 1
anemeHToB J[.M. Menneneena.

2 Knaccudukanus XuMHYECKUX COEAMHEHUH. 1

3 [TonsTHE O IEPEXOHBIX 37IeMEHTaX. AM(POTEPHOCTD. 1
I'eneTndeckuit psg nepexoanoro saementa. [Iposepounas pabota
Nel
Knaccudukanus XuMHUYECKUX peakiui. 1
CKOpOCTh XMMUYECKOHN PEAKIUU. 1
OKHCIINTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIIAH. 1

Pasznea 1. Xumunueckue peakuuu B pactaopax (9 4)

7 DNEKTPOIUTHYECKAs TUCCOLUAIUSA. DIEKTPOIUTHI U 1
HEDJIEKTPOJIUTHI.

8 OCHOBHBIE TIOJIOKEHUST TEOPUHU ITEKTPOJIUTUUECKON 1
JIMICCOLIMAIIIU

9 HNonnble ypaBHEHUS peakuid. Y CIIOBHS TPOTEKAHUS PEAKIINU 1
oOMeHa MEX]Ty JIEKTPOJIMTaMHU J0 KOHIIA B CBETE€ HOHHBIX
MpEJICTaBICHUM.

10 XHUMHUYECKUE CBOMCTBA KHCIIOT KaK 3JIEKTPOJIUTOB. 1

11 XHUMHYECKHE CBOMCTBA OCHOBAHUH KaK 3JICKTPOJIUTOB 1

12 XHUMHYECKUE CBOMCTBA COJIEH KaK AJICKTPOJIUTOB. 1

13 IM'uaponus costeid. 1

14 [IpakTuueckas paborta Nel. Pemienue skciepuMeHTaNbHbIX 3a1a4 | 1
10 TeMe «DJNEKTPOJUTHYECKAs TUCCOIHALINS

15 KonTponsnas padora Ne 1 mo pazzaeny "XuMmuueckue peakiiuu B
pactBopax".

Pa3nen 2. Hemerasibl (31 4)

16 OOmiast xapakrepucTiuka HemeramiaoB. Kuciaopoa, o3oH, Bo3ayx. | 1
Bopopon.

17 OOm1ast xapakTepucTuka a1eMeHToB VIIA-rpyninsl - raJloreHos. 1

18 CoequHeHHs raaoreHoB. 1

19 IIpakTnyeckas pabora Ne2. M3yueHue cBoiCTB constHON KucioTsl | 1

20 Xanpkorensl. Kucnopos. 1

21 Cepa. 1

22 CepoBo10poa ¥ CYab(UIBL. 1

23 Kucnoponnsie coeluHeHNs cepbl 1

24 Cepnas kucnora. Coid CepHOM KHCIOTHI, UX NpUMEHEeHue B | 1




HapoaHOM xo3stiicTBe. KauecTBeHHas peakiyst Ha Cynb(ar-uoH.

25 [Tpaktuyeckas padora Ne3. M3yuenue cBOCTB cepHOM KHCIOTHL | 1
26 OOm1ast XxapakTepUCTHUKA JIEMEHTOB VA-rpymnmsbl. A30T. 1
27 AMMuax. 1
28 Conu aMMOHWSL. 1
29 [Ipaktuyeckas padorta Ned. [lomyyenne ammuaka u u3ydeHue ero | 1
CBOWCTB.
30 KucnopoHbIe cCOeIMHEHUS a30Ta. 1
31 AzoTHas kuciorta. Cosiu a30THON KUCIOTHI. 1
32 docdop. 1
33 Oxcun dochopa (V). Oprodochopras kucioTa u e€ comm. 1
34 OO6mas xapakrtepuctuka sneMeHToB [VA-rpynmnel. Yriepon, ero | 1
(u3nyecKrue 1 XMMHUYECKHE CBOMCTBA.
35 Oxcuppl yriepoa. 1
36 VYropHas KUCIIOTA U €€ COJIH. 1
37 [Ipaktnueckass pabora Ne5. Ilomyuenue yriekucinoro rasa. |1
KagecTBeHHast peakiusi Ha KapOOHAT-HOHBI.
38 [Ipenmer opraHUYecKOi XUMHUH. YTICBOIOPOIHI. 1
39 Kucnopoacoaepxaiiye opraHmdecKiue COSTUHEHHUS. 1
40 Brosornyeckn BayKHbIE COCTMHEHUS 1
41 KpemHuii kak npocroe BeIecTBO. 1
42 CoeaMHEeHNs KPEMHHUSL. 1
43 CunukaTHasi TPOMBIIIICHHOCTD. 1
44 [TonydyeHue BaKHEUITUX COCTMHEHNN HEMETAJIIOB 1
45 IToBTOpenue u o6o6menue paznena «Hemerammbsn 1
46 KonTtponsHas padota Ne 2 o paznena «Hemerammbny 1
Pa3zpen 3. Metanasbl (16 1)
47 OO6mras xapaKTepruCTHKA METAJJIOB 1
48 XUMHUYECKUE CBOMCTBA METAJJIOB
49 OO6mras XxapaKTepuCTHKA 3J1€MEHTOB [A-Tpynibl. 1
50 Baxneiimme coeTMHEHNUS ET0YHBIX METAJIOB, UX CBOWCTBA H 1
MIPUMEHEHHE B HAPOIHOM XO3SHCTBE.
51 OO6mras xapakrepucTuka 31eMeHTOB [IA-rpynmb 1
52 Baxneiimme coequHEHNS MIET0YHO3EMENIbHBIX METAIIOB, HX 1
CBOWCTBA ¥ MPHUMEHEHHE B HAPOJTHOM XO3SHCTBE
53 JKecTkocTh BOJIBI U CIOCOOBI €€ yCTpaHEHUS 1
54 [Ipaktuueckas pabora Ne6. JKEcTKOCTh BOJBI U CIIOCOOBI €€ 1
yCTpaHEHHSI.
55 ANIOMUHUI U €r0 cCoeqUHEHUS 1
56 JKenes3o u ero coequHeHUs 1
57 IIpakTuyeckas padora Ne7. Penienue skcriepuMeHTalbHbIX 3a1ad | 1
1o Teme «MeTab»
58 Koppo3ust MeTajioB ¥ ciocoObl 3allIUTHI OT Hee 1
59 Mertainsl B npupoae. Ilonsitue o Metamtypruu 1
60 Ilonydenue meTamios. 1
61 IToBTOpenue u obmenue no pasaeny "Meramibl" 1
62 KonTtponeHast padota Ne 3 o pazaeny «MeTtamiasi» 1
Pa3nen 4. Xumus u okpyskawmas cpeaa (2 4)
63 XHUMHUYECKUH COCTAB IIAHETHI 3eMJIS 1
64 OxpaHa oOKpy»Karomen cpeabl OT XUMHUYECKOTO 3arps3HeHUs 1




Pa3nen S. O6001eHne 3HaHMI 10 XHMUM 32 KYPC OCHOBHOM MIKOJIbI (4 1)

65 Bemectsa. 1
66 XUMHUYECKUE PEaKIIH. 1
67 OCHOBBI HEOPraHUYECKON XUMUU 1
68 Pemienue 3a1a4 pa3nuyHbIX THIIOB 1

WToro: KOHTPOJBHBIX paboT — 3; MpakTUYECKUX padboT — 7.




	8 класс

