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AHHOTALIMA
K paboueii mporpaMMme y4yeOHoro npeamMera «XuMus» (0a3oBblil ypOBEHB)

Pabowas mporpamma ydeOHOTO npeaMera «XUMHs» 00s3aTeNbHON MpeaMeTHol obnactu «EcTecTBeHHO-HAay4yHBIE TpPEAMETHI» pa3zpaboTaHa B
cootBercTBUU ¢ TMyHKTOM 18.2.2. ®I'OC COO (mpuka3 MunucrepctBa obpasoBanus u Hayku PD ot 17.05.2012 Ne413 «OO6 yrBepkIeHUU QenepaibHOro
TOCYIapCTBEHHOTO 00pa30BaTENLHOTO CTaHAApTa cpenHero oodmero oOpasoBanus» (¢ m3MeHeHUssMU oT 12.08.2022 Ne732), denepanbHOil 0O0pa3zoBaTeIbHOMN
porpaMMoil OCHOBHOTO 00miero obOpasoBanus (mpuka3z MwunuctepctBa mpocsemenuss PO ot 18.05.2023 roma Ne371 «O6 yrBepkneHnn (enepanbHOM
00pazoBaTebHOM MPOrpaMMBbl CpeTHEro 001Iero 00pa3zoBaHus» U peanusyercs 2 roja ¢ 10 mo 11 kmmacc.

Pabowas mporpamma paszpaboTaHa yYWTEIEeM XHMHH B COOTBETCTBUM C llonokeHMeM o pabouymx MporpaMMax ¥ OMpPEIeNseT OpraHu3aluio
00pa3oBaTeNbHON ACATEIHHOCTH YIUTEIEM B IIIKOJIE TI0 OTIPEIEIICHHOMY Y4eOHOMY TPEIMETY.

Pabouyas mporpamma yueOHOTO TIpeMeTa «XUMUs» SBISIETCS 9YacThI0 OCHOBHOM 00pa30BaTEIbHOM NpOrpaMMebl cpemHero obmero oopasosanus (OOIT
COOQO) ompeaensromei:

1. Ilnannpyemsbie pe3ylIbTaThl OCBOCHHS YIeOHOTO IIpeMeTa

2. ConeprxaHuie yd4eOHOTO IpeIMeTa

3. Tematnueckoe MIaHUPOBAaHKE, B TOM YHCJIE C YU€TOM paboueill mporpaMMbl BOCIIUTAHUS C YKa3aHUEM KOJMYECTBA YacOB, OTBOJAMMBIX HAa OCBOCHUE
Ka)KJ0W TeMbl yueOHOTO IpeMeTa

TemaTnueckoe TIaHUPOBAHUE COCTABIICHO C BO3MOXKHOCTHIO Mcnosib3oBaHuss DOP/LIOP.

PabGoyas mporpamMma mpuHSTa pEHICHHEM IeIarorudeckoro cosera (mpotokosn Ne67 ot 28.08.2023r.), yrBepkiaeHa mpukazoM aupektopa MBOY
«COII Ne 16» Nel/4 ot 01.09.2023r.
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1. IInanupyemble pe3yabTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa « XUMHA»

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yidbTaTaM OCBOCHHS OOYYAIOIIMMHUCS MPOrpPaMM CpPETHEro oO0miero o0pa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHBIM U TPEeIMETHBIM). HaydHO-MeTOINYeCKOW OCHOBOW Ijisi pa3pabOTKU IJIAHHPYEMBIX pPE3yJIbTaTOB OCBOCHHS MPOTPAMM CPEIHETo OOIIero
00pa30BaHUS SIBISICTCS CUCTEMHO-ICSITSIILHOCTHBIN ITOIXO/I.

B cootBeTcTBHH C CUCTCMHO-ACATCIbHOCTHBIM ITOAXOJ0M B CTPYKTYPC JIMYHOCTHBIX PC3YJIbTATOB OCBOCHUSA IMPECAMCETA «XuMus» Ha YPOBHE CPCAHETO
o0r1ero 00pa3oBaHMs BBIICICHBI CIIETYIOUINE COCTABIISIFOIINE:

0CO3HaHHE 00YJAIOIUMHUCS POCCUICKON TPAKIAHCKON HACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOTIPEICIICHHUIO;

HaJIMYnC MOTHUBAIINU K 06y‘IeHI/IIO;

LeJICHATTPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTMYHOCTH HA OCHOBE KITFOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TPAIUIIUN 0a30BOM HAYKH XUMHH;

TOTOBHOCTH U CIIOCOOHOCTBH 06yanOHIHXC$I PYKOBOACTBOBATHCA B cBOer ACATCIIBHOCTH HCHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MTPHUCYIIUMHU HCHOCTHOﬁ
CUCTEME XHMHYECKOT0 00pa3oBaHus;

HAJIN4YHEC MMPAaBOCO3HAHUA SKOJIOTUYECKOH KYJIbTYPBI U CIIOCOOHOCTH CTaBUTH ECJIN U CTPOUTD ) KU3HCHHBIC IIJIAHBI.

JInyHOCTHEBIE PE3YIbTAaTBl OCBOCHHA IPECIMETA «XUMUI» JOCTUT'AaOTCA B C€IUHCTBEC yqe6H0171 U BOCIHUTATEILHOU JCATCIIBHOCTU B COOTBETCTBHU C
I'YMaHHUCTUYCCKUMHU, CONUOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBCHHBIMU ICHHOCTAMUA U NACaIaMU pOCCHﬁCKOFO TpaxXIaHCKOTIO O6I]_[eCTBa, IIPHUHATBIMU B O6HICCTBC
HOpMaMU U IIpaBUJIaMH1 IMTOBEACHM, CHOCO6CTBYIOHH/IMI/I mnmponeccaM CaMOITIO3HaHMA, CaMOPAa3BUTHA U HPABCTBECHHOI'O CTAHOBJICHHUA JIMYHOCTH O6yq AOIIUXCH.

JInyHOCTHEBIE pPE3YIbTAaThl OCBOCHUA IMPEAMCETA «XUMUI» OTpaXxaroT C(bOpMI/IpOBaHHOCTB onbITa IO3HABATEILHOU U HpaKTquCKOﬁ JCATCIIBHOCTHU
00yJarOIIMXCsI TI0 PeATH3alliy MTPUHATHIX B 00IIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxJaHCKOTO BOCITUTAHHUSL:

0CO3HAHHS 00YJArOIIUMUCS CBOMX KOHCTUTYITMOHHBIX ITPaB M 0053aHHOCTEH, yBaKCHUS K 3aKOHY ¥ IPABOIIOPSIKY;

MIPEJICTABIICHHS O COIIMATBHBIX HOPMAX M MPaBUJIaX MEXIIMYHOCTHBIX OTHOIICHUN B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOU NESITEIBHOCTH MPH CO3aHUH YUEOHBIX MPOEKTOB, PEHICHUH YY€OHBIX W MO3HABATEIBHBIX 3a7a4, BBITIOJIHCHUH
XUMUYECKHUX IKCIIEPUMEHTOB;

CTIOCOOHOCTH MOHMUMATh ¥ TPHHUMATh MOTHUBBI, HAMEPECHHUS, JIOTUKY U apTYMEHTBI IPYTUX [P aHAIN3E PA3JIUNYHBIX BHJIOB YUCOHOH JEATEILHOCTH;

2) MaTpUOTHYECKOTO BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIICHHUS K HICTOPUYECKOMY M HAyYHOMY HACIICANIO OTCUECCTBCHHOW XUMUH;

YBKEHUS K MPOIECCY TBOPYECTBA B OOJIACTH TEOPUU M TPAKTUYECKOTO MPUMEHEHHUS XUMUH, OCO3HAHUS TOTO, YTO JOCTHIKECHHS HAYKH €CTh PE3y/bTaT
JUTATEILHBIX HAOIIOACHUH, KPOTIOTJIMBBIX 3KCIIEPUMEHTABHBIX IOMCKOB, TIOCTOSIHHOTO TPy/a YUYEHBIX U TPAKTUKOB;

WHTEpECa M TO3HABATEILHBIX MOTHBOB B TOJIYYEHUH U TIOCJICIYIONIEM aHaIi3¢e WHPOPMAIIUHU O TIEPEIOBBIX JTOCTUKCHUIX COBPEMEHHOW OTCUECTBEHHOU
XUMUW;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

HPAaBCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEICHUS;

CIIOCOOHOCTH OLIEHWBATh CHUTYAllMH, CBS3aHHBIE C XUMHUYECKUMU SIBICHUSMH, U MPHUHUMATh OCO3HAHHBIEC DPEIICHHUs, OPHUEHTHPYACh Ha MOPAJIbHO-
HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIICHHMBATh CBOE MOBEACHUE U MOCTYIKU CBOMX TOBAPUIIECH C MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME MOCIEACTBHIA ATHX
MOCTYIKOB;



4) hopMUpPOBaHUS KYJIBTYPbI 3JI0POBBSI:

MOHMMAHUS IIEHHOCTEH 30pOBOTO M 0E30MacHOr0 00pasa >KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DM3MYECKOMY H
MICUXHUYECKOMY 370POBBIO;

COOIIIOICHHS TTPaBUII 0€30MacHOr0 0OPAIEHHUS C BEIECTBAMU B OBITY, TOBCEHEBHOM KU3HU U B TPYIOBOH JEATEIBHOCTH;

MOHWMAaHUS [IEHHOCTH MPABHJI HHIUBUIYATHHOTO M KOJUIEKTUBHOTO OE€30MaCHOTO MOBEICHHS B CUTYAIHSIX, YTPOKAIOMIMX 3/I0POBBIO M )KH3HH JIFO/ICH;

0CO3HAHMS MOCIIEICTBUI U HETIPUATUS BPEIHBIX PUBBIYEK (YIOTPEOICHHUS aJIKOTOJISA, HAPKOTUKOB, KYpEeHUS);

5) TpyJI0BOTr0 BOCITUTAHUS:

KOMMYHUKAaTHBHONH KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEIOBATENbCKON JEATeNbHOCTH, OOIIECTBEHHO IMOJIE3HOW, TBOPYECKOM M APYrHMX BHIAX
NeATeNbHOCTH;

YCTaHOBKH Ha aKTUBHOE YJaCTHE B PEIICHUH MPAKTUIECKUX 3a/1ad COMAIBHOM HANPaBJICHHOCTH (B paMKax CBOEro Kiacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY W3YUEHHIO MPO(ECcCHil pa3ImyHOro po/ia, B TOM YHCIIe Ha OCHOBE MMPUMEHEHHUS IPEMETHBIX 3HAHUH 110 XUMUH,

YBaKEHUS K TPYIY, JIOISIM TPYAA U pe3ylibTaTaM TPYIOBOU AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHAMBHUAYAJIbHOM TpaeKTopuu oOpa3oBaHMs, Oyaymied npodeccuu M peaau3anuu COOCTBEHHBIX KM3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MIOTPEOHOCTEN 00IIIeCTBa;

6) SKOJOTHYECKOTO BOCITUTAHMS:

HKOJIOTUIECKH I1eJIeCO00Pa3HOTO OTHOMICHUS K TIPUPO/Ie, KaK HCTOYHUKY CYIIIECTBOBAHMUS KI3HHU Ha 3emiie;

MTOHUMAaHUS TII00ATBHOTO XapaKTepa dKOJOTHUECKUX MPOOIeM, BIHSIHUS SKOHOMUYECKHX MTPOIIECCOB HA COCTOSIHUE TIPUPOJTHON U COITMAITLHON Cp eJIbl;

0CO3HAHHS HEOOXOUMOCTH HCIIOJTb30BAHMS JOCTIDKEHIH XUMUH JIJTsI PEIISHHSI BOTIPOCOB PAIMOHAIBHOTO MTPUPOIONIOIB30BAHHS;

aKTUBHOTO HEMPUATHS JNEHCTBUH, MPUHOCAIIMX BpPEI OKPYXKAIOLIEH NMPUPOAHOI cpene, yMEHMs NPOrHO3UPOBATh HEOJIArONpPUATHBIE HKOJOTHMUYECKUE
MOCJIEICTBUS NPEAPUHUMAEMBbIX AEHCTBUM U NPEIOTBPALIATh UX;

HJINYMSL Pa3BUTOTO SKOJIOTMYECKOTO MBIIIJICHNS, 3KOJOTMYECKONW KYJIbTYpbl, OMbITA JESITEIBHOCTH SKOJIOTHYECKON HANpaBICHHOCTH, YMEHMHS
PYKOBOJICTBOBATHCS MMM B IIO3HABATENIbHONW, KOMMYHUKAaTUBHOW M COLIMAJIbHOM IpPAKTHKE, CIOCOOHOCTH M YMEHHS AKTUBHO IPOTHBOCTOSTH HJIEOJIOTUU
xemodoouw;

7) LEHHOCTH HAyYHOTO IMO3HAHHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U OOILECTBEHHOM MPAKTUKH;

[IOHUMaHUs CleNU(PUKY XMMHUU KaK HAayKH, OCO3HaHUs €€ pold B (POPMHMPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3AAHUU LIEJIOCTHOIO
IIPEJCTaBICHUs 00 OKpYXarolleM MHUpe KaK O €JUHCTBE MPUPOJbI U YEJOBEKA, B MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH M pPEeLICHUH IPOOIeM COXpaHEHHUs
IIPUPOJHOIO PAaBHOBECHUS;

yOeXKIEHHOCTH B 0COOON 3HAUMMOCTU XUMUH JJIsI COBPEMEHHON IMBUJIM3ALMK: B €€ TYMaHUCTHUECKOW HAIpPaBICHHOCTU U BaKHOW POJIM B CO3/1aHUU
HOBOHM 0a3bl MaTepUaTbHONW KYJIBTYpbl, PELIEHUH IJI00aJbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS UEIOBEUYECTBA — CHIPbEBOM, SHEPreTUYECKOH, MUIIEBON U
9KOJIOTUYECKON 0€3011aCHOCTH, B Pa3BUTHM MEIUIMHbBI, OOCCIIEYEHUN YCIOBUI YCHEIIHOTO TPyAa M 3KOJIOTHYECKH KOMMOPTHOW KM3HM KaKJIOro 4ieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: MMOHUMAaHUS CYLIIHOCTH METOJIOB MO3HAHUS, UCHOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIOJIb30BaTh
MoJlydaeMble 3HaHUS Ul aHalInW3a U OOBSICHEHHUS SBJICHUN OKpYXKAIOLIEro MUPa W MPOUCXOJAIIUX B HEM H3MEHEHWMH, yMEHHs JenaTh 0OOCHOBAaHHBIE
3aKIIIOYEHUSI HA OCHOBE HAYUHBIX (DAKTOB U UMEIOIINXCS JAHHBIX C LIENbIO MMOJIy4eHUsI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO UCIIOIB30BaTh XMMUYECKUE 3HAHUS [T peLIeHUs po0eM B pealbHbIX )KU3HEHHBIX CUTYaIHSIX;



UHTEpEca K MO3HAHUIO U MCCIIEA0BATEIbCKON JESTENBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPA30BaHUIO, K aKTUBHOMY TOJYYE€HHUIO HOBBIX 3HAHUH M0 XUMUHU B COOTBETCTBHH C
KU3HEHHBIMU [TOTPEOHOCTSAMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3IMYHbIX chepax MpoPhecCHOHATHHON NeITETbHOCTH.

MertanpeaqMeTHbIe Pe3ylIbTaThl OCBOSHHSI YUEOHOTO MpenMeTa « XUMUsD» Ha YPOBHE CPEeTHET0 001Iero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIe IS (POPMHUPOBAHMSI MHPOBO33PEHUS OOYJAIOMUXCS MEXKIUCIHUILIMHAPHBIE (MEXIIPEIMETHbIE) OOIIeHAyYHbIE TMOHSATHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOUW KapTHHBI MUpa M CHENHM(UKY METOJIOB MO3HAHMS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHsl, SIBICHUE,
nporiecc, CucTeMa, HayqIHbI (DakT, IPUHIIMIL, TUTIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHs, CCIICI0BaHIE, HAOIIOICHHE, U3MEPEHHUE, SKCTICPUMEHT U JPyTHe);

YHHUBEpCaJbHbIE Y4eOHbBIC NeicTBHA (TTO3HABaTEeIbHBIE, KOMMYHHKATUBHBIC, PETYISTUBHBIC), oOecrmeunBaromue (GopMHpoBaHUE (HYHKIMOHAIBHON
IPaMOTHOCTH M COI[MAJIbHON KOMIIETEHIIUU 00yJaromInXCs;

CHOCOOHOCTh OOYYaroIMIMXCSl MCHOJB30BaTh OCBOEHHBIE MEXIUCUUIIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAJIbHbIE y4eOHble NECTBUS B
ITO3HABATEJIbHOW U COLIMAIIBHON MTPAKTHKE.

MertanpeaMeTHble pe3ylbTaThl OTPa)KalOT OBJIAJCHHE YHHBEPCAJIbHBIMM YUEOHBIMU MO3HABATEIbHBIMH, KOMMYHHUKAaTHUBHBIMU U DPETYISITUBHBIMU
JEUCTBUSAMM.
OBnaneHne yHuBepCaTbHBIMU Y4€OHBIMH ITO3HABATEIbHBIMU AEHCTBUSIMHU:

1) 6a30BBI€ JOTUYECKUE ICHCTBHS:

CaMOCTOSITENIBHO (POPMYITHPOBATH U aKTYaIU3UPOBATh MPOOJIEMy, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEENATH eNIU JeSITeIbHOCTH, 3ajjaBasi mapaMeTpbl U KPUTEPUH UX IOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl IEATEIBHOCTH C MOCTABIEHHBIMHU I1I€JISIMU;

WCIIOJb30BATh NPU OCBOCHUU 3HAHUU MPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIAEIATh XapaKTEpHblE NPU3HAKU MOHATHA M YCTAHABIMBATH MX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 7151 OOBSICHEHUSI OT/IEIbHBIX (PAKTOB U SBIICHUIA;

BBIOMpATh OCHOBAHUS U KPUTEPHHU JUIS KJIacCU(UKALMU BEIIECTB U XUMUYECKUX PEaKIIMii;

YCTaHaBIMBATh IPUYNHHO-CIIEICTBEHHBIE CBA3U MEXAY U3Y4a€MbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyXJeHUs (MHAYKTUBHBIC, NEIYKTHUBHBIC, MO aHAJIOTHH), BBISBISTH 3aKOHOMEPHOCTH U MPOTHBOPEUUS B PACCMaTPUBAEMbBIX
SBJICHUAX, POPMYIUPOBATH BHIBOIbI U 3aKIIIOUCHHUS;

MPUMEHTh B IPOLIECCe MO3HAHUS, MCMOJIb3yeMble B XUMHUU CHUMBOJIMYECKUE (3HAKOBBIC) MOJENHU, MPEeoOpa3OBbIBATh MOJIEIbHBIC MPEICTABICHUS —
XUMHYECKUN 3HAK (CUMBOJI) 3JIEMEHTa, XUMHUYecKasi GopMysia, ypaBHEHHE XMMHUYECKON peakluy — MPU PEeUIeHUH y4eOHbIX MO3HABATEIbHBIX U MPAKTHUECKUX
3a/1a4, IPUMEHATh Ha3BaHHbIE MOJICIbHBIE PEACTABICHUS U1l BBISIBJICHHS XapaKTEPHBIX IPU3HAKOB U3Y4aeMbIX BELIECTB U XMMUYECKUX PEAKIIHI.

2) 6a30BbIC UCCIIEIOBATEIILCKHIE ACHCTBU:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB U XUMHUYECKUX PEaKLIUi;

dbopMynupoBaTh LETHM M 3aJa4dl HCCIEIOBaHUS, HCIOJIb30BaTh IOCTaBJICHHBIE M CaMOCTOSTENBHO CGHOPMYIUPOBAHHBIE BOIMPOCHI B KadecTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI U1 (POPMHUPOBAHUS TUTIOTE3bI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUM;

BIIIETh HABBIKAMHU CAMOCTOSITENILHOTO IMJIAHUPOBAHMS U MPOBEICHUS YUEHUYECKHX AKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOMIOIATh 32 XOJA0M
mpolecca, CaMOCTOSITEIbHO IPOTHO3MPOBATH €ro pe3yinbTaT, (OpMyIUpOBaTh O0O00OLIEHHS U BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH PpE3yJbTaTOB
HCCIIEIOBAaHUS, COCTaBISITh 00OCHOBaHHBIM OTUYET O MpojeTaHHol padoTe;

pUOOpeTaTh OMBIT YYEHUYECKON HUCCIIe0BATENbCKON U POEKTHOM JIEATETbHOCTH, POSBISATH CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEILHOMY TTOUCKY
METO/IOB PELICHUS MPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3JIMYHbIX METOIOB IT03HAHUS.



3) pabora ¢ uHpoOpMaIueii:

OPUEHTUPOBATLCS B PA3IUYHBIX UCTOYHMKAX HWHGOpMANWU (HAYYHO-TIOMYNISIpHAS JIUTEpaTypa XUMHUYECKOTO COJIEp)KaHUs, CIPABOYHBIC MOCOOWS,
pecypcel MHTepHeTa), aHanM3upoBaTh HMHMDOPMALMIO PANIUYHBIX BUIOB U (OpPM TpEACTaBIICHUs, KPUTUYECKH OICHHBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTH;

(dbopMyITUpOBaTh 3ampPOCHl U MPUMEHITH Pa3IMYHBIC METOIBI MPH MOUCKEe W oTOOpe MHGpOpPMAIMU, HEOOXOAMMOM IS BBITIOJHEHHUS yJIeOHBIX 3a/1a4
ONPENEIIEHHOTO THUIIA;

MPUOOPETATh OIBIT HCIIOJIB30BAHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH M PA3JTUYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTUMABHYIO (hopMy TIpeacTaBieHus nHpopmamnuu (CXeMbl, TpaduKy, qrarpamMMbl, TaAOIHIIBI, PUCYHKH U JPYTHC);

WCII0JIb30BAaTh HAyYHBIM SI3bIK B KAUeCTBE CPEICTBA MpH pabdoTe ¢ XUMHYECKOW WH(pOpMalued: MPUMEHITh MEKIpeaMeTHbie ((u3mueckue u
MaTeMaTHYeCKHUE) 3HAKH U CUMBOJIBI, POpMyIibl, aO0OpeBUATyphl, HOMEHKJIATYPY;

WCIIOJIb30BaTh U MPEoOPa30BhIBATH 3HAKOBO-CHUMBOJIUYECKHE CPEACTBA HATIISTHOCTH.

OBnaneHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICUCTBUSIMU

3a/1aBaTh BOIPOCHI TIO CYIIECTBY OOCYKJTaeMOM TeMbI B XOJI€ Iuajora W/Wiu JAUCKYCCHH, BBICKAa3bIBaTh WJIEH, (OPMYIMPOBATH CBOM MPEIJIOKECHUS
OTHOCHTEIILHO BBITIONHEHUS MPEJIOKEHHOM 3a1a4u;

BBICTYIATh C TIPE3eHTalliel pe3yIbTaTOB IMO3HABATEIBHOW JEATEIHHOCTH, TOJYUYEHHBIX CAMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHKAMHU TIpHU
BBITIOJTHEHUH XUMHUYECKOTO DJKCIEPUMEHTA, MPAKTUYECKOW paboThl MO WCCICIOBAHUIO CBOWCTB M3ydaeMbIX BEIIECTB, peaju3alli y4eOHOTO MPOEKTa H
(hopMyIHpPOBaThH BBIBOJIBI TIO pE3yIbTaTaM MPOBEAEHHBIX UCCIICTOBAHUN ITyTEM COTIIACOBAHUS MTO3UIIMN B X0/1€ 0OCYXICHHUS 1 0OMEHa MHEHUSIMHU.

OBnazieHNe YHUBEPCATLHBIMU PETYISATUBHBIMU JICHCTBUSMH:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO NESATENILHOCTh, ONpeAesss e€ LeNu U 3a/add, KOHTPOJUPOBATh U MO Mepe
HEO0OXOIMMOCTH KOPPEKTHPOBATh IMpeUlaraeMblii alrOpUTM JIEHCTBUII NpU BBIMIOJHEHUM Y4eOHBIX M UCCIIEOBATENbCKUX 3ajlad, BbIOMpaTh Haumbojee
3¢ deKTUBHBIN CIOCO0 UX PEIICHUs ¢ YIETOM MOJYyYSHHs] HOBBIX 3HAHUM O BEIIECTBAX U XMMHUECKUX PEaKIUIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH AEATEILHOCTH Ha OCHOBE CaMOaHalIn3a U CAaMOOIICHKH.

[IpenMeTHble pe3yabTaTbl OCBOCHHUS MHPOTPaMMBl CpeAHEro O0IIero oOpa3oBaHUs MO XMMUU Ha 0a30BOM YpOBHE OpPUEHTHUPOBAaHBI Ha oOOecledeHHe
MPEUMYILECTBEHHO 00I11e00pa3oBaTeIbHON M OOLIEKYAbTYpHON MOATOTOBKU oOydaromuxcs. OHM BKIIOYAIOT CHelu(HUYecKue g y4eOHOro mpeamera
«XUMHUS» HayuHbIE 3HAHUSA, YMEHHS U CHOCOObI AEMCTBUI MO OCBOEHUIO, MHTEPIIPETAIMM M MPEoOpPa30BaHUIO 3HAHUM, BUIBI EATEIBHOCTH MO MOTYyYCHHUIO
HOBOTO 3HAHHUS M NPUMEHEHHIO 3HAHUN B PA3NMYHBIX Y4eOHBIX M PEaJbHBIX >KHU3HEHHBIX CHUTyallMsX, CBSA3aHHBIX ¢ XuUMHel. B mporpamme mo xumuu
MpeIMETHBIC PE3YAbTAThl MPEICTABICHBI [0 FOJIaM U3yYCHHUSI.

K xoniy o6y4yenus B 10 kiacce nmpeaMeTHbIE Pe3yIbTaThl OCBOEHUS Kypca «OpraHnndyeckas XUMHUsD) OTPaKaroT:

c(OpMUPOBAHHOCTH MPECTABICHUNA O XUMUYECKOM COCTABIISIONICH eCTeCTBEHHO-HAYYHON KapTHHBI MUPA, POJIM XUMHH B TIO3HAHUH SIBJICHUN MTPUPOIBI,
B (OPMUPOBAHUHU MBIIUICHUS U KYJAbTYpPbl TUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM Ui PElIeHUs MPAKTHUYECKUX 3a7a4 U IKOJIOTUY €CKH
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 37I0POBBIO U MPUPOTHOM Cpelie;

BIIQJICHUE CUCTEMON XMMHUYECKUX 3HAHHM, KOTOpas BKIIOYAECT:

OCHOBOTIOJIATAIOIINE TOHATUS (XUMUYECKHI D3JEMEHT, aToM, JJEKTpOHHAas 000JI0YKa aToMa, MOJIEKYNa, BaJe€HTHOCTh, JJEKTPOOTPHUIATENBHOCTb,
XUMHYECKasi CBs3b, CTPYKTypHasi ¢opMyna (pa3BépHyTas U COKpaII€HHas ), MOJIb, MOJISIpHAsl Macca, MOJISIPHBIM 00BEM, YIIIepOaHbIN cKkeneT, () yHKIHOHaIbHAS
rpynna, pajavdkall, U30MepHs, U30MEpPbI, TOMOJIOTHYECKUN PsJ, TOMOJIOTH, YTJI€BOJIOPOJbl, KUCIOPOJI M a30TCOACPAUIME COCIUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJICKYIISIPHBIE COSMHEHNS);



TEOPUU U 3aKOHBI (TEOPHs CTPOCHUSI OpraHruecKuX BemecTB A.M. ByTiepoBa, 3aKk0H COXpaHEHHS MacChl BEIIECTB);

3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUH;

MHPOBO33PCHUYCCKHUEC 3HAHUW:A, JICKAIIUMC B OCHOBC IMOHMMAHHUA MPUYUMHHOCTH U CUCTCMHOCTH XHUMHWYCCKUX ﬂBHeHHfI, (I)aKTOJIOI‘I/I‘-IeCKI/Ie CBCIACHHA O
CBOﬁCTBaX, COCTaBC, NMOJTYUYCHUU U 6€3OHaCHOM HUCIOJIL30BAHUHU BaKHEUIITNX OpraHn4eCKux BCUICCTB B 6BITy )41 HpaKTH‘{eCKOﬁ JACATCIBHOCTH YCJIOBCKA,

C(bOpMI/IpOBaHHOCTI) yMeHI/Iﬁ BBIABJIATH XapaKTCPHBIC IMPHU3HAKN HOHﬂTHﬁ, yCTaHaBJIMBATb UX B3aMMOCBA3b, MCII0JIb30BAaTh COOTBETCTBYIONIHEC ITOHATHUA
IIPY ONIMCAHUM COCTABA, CTPOCHUS U MPEBPALLECHUN OPTaHUYECKUX COCUHEHU;

c(OPMHUPOBAHHOCTh YMEHHUH HCIOJIB30BATh XUMUYECKYI0 CUMBOJIMKY JUISI COCTABIICHHSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpAIIEHHO )
q)OpMy.]I OpraHN4YCCKUX BCIICCTB H ypaBHeHI/II\/JI XUMHUYCCKUX peaKHHfI, H3TroTaBJIMBaTb MOJCIIM MOJICKYJ OPraHUMYCCKUX BCUICCTB I HIUIIOCTpAllUU HX
XUMHUYCCKOTO 1 NTPOCTPAHCTBECHHOI'O CTPOCHU A,

C(bOpMI/IpOBaHHOCTI) YMCHI/II\/’I yCTaHaBJIUWBATh MPHUHAIJICIKHOCTb HM3YYCHHBIX OPraHUMYCCKHUX BCIICCTB IO MX COCTaBY M CTPOCHUIO K OHpeI[eJ'IéHHOMy
KJaccy/rpynmne coeArHeHHH (yriieBOJOPOAbI, KHUCIOPOA M a30TCOACPKAIINE COCTUHEHHS, BBICOKOMOJICKYJSPHBIE COCIWHEHHS), JaBaTh MM Ha3BaHUS TIO
cucremarnyeckoil Homenkinatype (IUPAC), a taxke npuBOAWTH TPUBHAJIbHBIE Ha3BaHUS OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITHJIEH, MPOIUIIECH, alleTUJIEH,
STHUJICHTJIMKOJb, TJIIHIEPHUH, (HEHON, (OpMalbAeTHl, aleTalbJIeTHa, MypaBbHUHAs KUCIIOTA, YKCYCHas KHCJIOTa, OJEHHOBAas KWCIIOTA, CTEApUHOBAas KHUCIOTA,
TJIF0K03a, PPyKTO3a, Kpaxmal, eJITr0I103a, TIUINH);

c(OpMUPOBAHHOCTh YMEHHS ONPEAEIATh BUAbI XUMUYECKOM CBSI3U B OPTraHUYECKUX COEIMHEHUSAX (OIMHAPHBIE U KPAaTHBIE);

c(hOopMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHHUST TEOPHH CTPOEHUS OpraHnyeckux BemectB A.M. bytineposa mist 00bsiCHEHUS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa W CTPOCHUS; 3aKOH COXPAHEHUSI MACCHI BEIIIECTB;

c(hOopMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh COCTaB, CTPOCHHE, (PU3NYECKHE U XUMHUECKHE CBOMCTBA TUITMYHBIX MIPEICTABUTENICH Pa3IMYHBIX KJIACCOB
OpraHUYeCcKUX BEIIECTB (METaH, dTaH, STHJICH, MPOIUIICH, alleTUIIeH, OyraaueH-1,3, metunOyraaueH- 1,3, OEH307, METaHOJ, STAHOJ, STHIICHTJIUKOJb, TIUIICPHH,
(deHo, aneTanpAeru, MypaBbUHAs M YKCYyCHAsl KHCIIOTHI, TJIIOKO3a, Kpaxmall, IeJUII0JI03a, aMHHOYKCYCHAsI KHCIIOTa), WLTIOCTPUPOBATh TCHETUYECKYIO CBSI3b
MEX]Ty HOIMH YPaBHECHHSIMHA COOTBETCTBYIOIIMX XUMUYECKUX PEAKINH C HCIOIB30BAaHUEM CTPYKTYPHBIX (hopMyIT;

c(hOpMUPOBAHHOCTh YMEHHs XapaKTepU30BaTh MCTOUYHUKH YIICBOJOPOJHOTO CBHIPhs (He(Th, MPHUPOAHBIA Ta3, yroyib), CIOCOOBI MX MEPEepadOTKH U
MPaKTUYECKOE TIPUMEHEHHUE MPOTYKTOB IepepabOTKH;

Cc(OPMHUPOBAHHOCTh YMEHHI MPOBOUTH BHIUYUCIICHHS M0 XUMUYECKAM YpaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJIHOTO BEIIECTBA MIIM MPOIAYKTa
pEaKIMy 10 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJTHOTO M3 HCXOIHBIX BEIIECTB WU MPOYKTOB PEAKIIHHN);

c(OPMHUPOBAHHOCTh YMEHUH BJIAJICTh CUCTEMO 3HaHUK 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS, HCIIOJI3YEMbIX B XUMUU TIPU U3YYEHHUH BEIIECTB U
XAMUYECKUX SIBJICHUH (HAOIOACHUE, H3MEPEHHE, SKCIIEPUMEHT, MOJICITMPOBAHIE), HCIIOJIb30BaTh CUCTEMHbBIC XHMUYCCKHE 3HAHUS JIUIS TIPUHSATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYAIIUsAX, CBA3aHHBIX C BEIICCTBAMH U UX IPUMEHCHUEM;

c(OPMHPOBAHHOCTh YMEHUI COOIIOATH MPaBUIIa TIOJH30BAHHUS XMMHUYECKOU MOCYION M TAOOPATOPHBIM 000pYI0BAaHUEM, a TAKXKE MpaBHiia 00paICHUS
C BEIECTBAMHU B COOTBETCTBHH C HHCTPYKIIMSIMH T10 BBIMOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUW SKCHEPUMEHT (IIPEBpAICHUS OPraHUYECKUX BEIIECTB NPU HArpeBaHMUHU,
MOJIyYCHUE STUJICHA M HM3YYEHHE €ro CBOWCTB, KAUECTBCHHBIC PEAKIIMU OPraHUYECKUX BEIICCTB, JCHATYpallHs OCIKOB NpPU HArPEBaHUH, IIBETHHIC PEAKIIUU
0ETTKOB) B COOTBETCTBHH C MPaBHJIAMU TEXHUKH OE30MAaCHOCTH MPH OOpaIIeHU! C BEIIeCTBAMU U JTAOOPATOPHBIM 000pYI0BAHUEM, MIPEACTABIATh PE3YIbTATHI
XMUMHYECKOTO SKCIIEPUMEHTa B (hopMe 3alliCH YpaBHEHUI COOTBETCTBYIOIIMX peakiuii U (GOpMyTupOBaTh BHIBOABI HA OCHOBE STUX PE3ylIbTaTOB;

chOpPMUPOBAHHOCTh YMEHHI KPUTUYECKH aHAIM3MPOBATh XUMHUYECKYI0 HH(OpMAIHIO, MOJy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
undopmanuu, HTEpHET U OpyrUX);



c(OpPMHUPOBAHHOCTh YMEHUN COOJIOATH MPaBHJIa HKOJOTHUECKH LIEIeCO00pa3HOr0 OBEACHUS B OBITY U TPYJOBOM JEATEIBHOCTH B LEIAX COXpaHEHUS
CBOETO 3J0pPOBbsl U OKPYXKAlOLEH MPUPOJHOM Cpelbl, 0CO3HABATh OIACHOCTH BO3ACUCTBUS HA KUBBIC OPraHU3MBI OINPEICIIEHHBIX OPraHUYECKUX BELIECTB,
nonuMmasi cmbica nokaszarens [1/IK (mpenenbHo JOMyCTUMO#N KOHIIGHTPALIMH), TOSICHIATh HAa MPUMEpax CHoCOObl yMEHBIIEHUS U MPEIOTBPAIIEHHS UX BPEIHOTO
BO3JEHCTBUS HA OPraHU3M YEJIOBEKA;

U1t 0OYYaIOMIMXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMH 3JI0POBbSI: YMEHHE MMPUMEHSATH 3HAHHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMMYECKUX SIBJICHUI;

IUTSL CIIETIBIX M CIIA00BUAAIIMX OOYUYaIOMIMXCS: YMEHUE HCIIOJIB30BaTh PeIbeHO TOUCUHYIO cucTeMy oOo3HaueHuit JI. Bpaiins s 3anmmucu XuMHYeCKUX
dbopmyiL.

K koHiy o0y4enus B 11 kiacce mpeaMeTHbIC Pe3yIbTaThl OCBOSHUS Kypca «O0Ias 1 HeopraHudecKas XUMHEsD OTPaKAOT:

c(OpPMHUPOBAHHOCTH NPEJICTABICHUN O XUMHUYECKOW COCTaBIISIONIEH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa, POJIM XUMHUH B TIO3HAHUH SIBICHUN MTPUPO/IBI,
B (POPMHUPOBAHUH MBIIUIEHUS U KYJIbTYPbl JUYHOCTH, €€ (PYHKINOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JUIsl pelIeHUs MPAKTUYECKUX 3aJad U SKOJIOTMUYECKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 37I0POBBIO U IPUPOIHON Cpelie;

BJIaJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPask BKIKOYAET:

OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKUH JIEMEHT, aTOM, H30TOIl, S-, P-, d- 2JIeKTpOHHBIE OPOUTAIN ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIN 00BEM,
BaJICHTHOCTh, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKUCIEHMS, XHUMUYECKas CBSI3b (KOBaJEHTHAasl, MOHHAs, METajuInyecKasi, BOJAOPOJHAs), KpHUCTaTHUYecKas
peméTKa, TUMBl XUMHUYECKUX PEAKIUH, pacTBOP, HIEKTPOJIUTHI, HEAJIEKTPOIUTHI, SJIEKTPOJIUTHUECKAS] TUCCOLMALUSA, OKUCINTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOHN peaklny, XUMUYECKOE PaBHOBECHE);

TEOPUH U 3aKOHBI (TEOPUs AIEKTPOJUTHUECKON NuccolManuy, nepuoanyeckuit 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH
COXpaHEHHUs M MPEBPALLEHHs SHEPTUU NIPH XUMUYECKUX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMUHU, MUPOBO33PEHUYECKNE 3HAHHUS, JIEXkKAILUE B
OCHOBE TOHUMAaHMs NMPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHMX SIBICHMH, (DAKTOJIOTMYECKUE CBEIEHHS O CBOMCTBAX, COCTaBE, MOJYYEHUU U O€30MacHOM
UCIOJIb30BAHNY BaKHEHIINX HEOPraHMUECKUX BEIIECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEJI0BEKa;

C(OPMHPOBAHHOCTb YMEHHUH BBIABIISTH XapaKT€pHbIE NMPU3HAKU MOHATHM, YCTAaHABIMBATh UX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE MMOHATHS
IIPY OITMCAaHUM HEOPraHMYECKUX BEILECTB U MX IIPEBPALICHU;

C(OPMHPOBAHHOCTh YMEHHMHM HCIOJIb30BATH XUMHUECKYIO CHUMBOJIMKY JJISi COCTaBJIEHUS (OpPMyJl BEIIECTB M YpPaBHEHUH XUMHUYECKUX DEaKLUH,
cucremarnueckyro HomeHkIatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTJEIbHBIX HEOPraHMUECKUX BEIIECTB (YrapHblil ras, yrieKucislii ra3, aMMuak, raméHas
U3BECTh, HerauéHas U3BeCTh, IUThEBAs COJIA, TUPUT U JPYrHUe);

C(OPMHPOBAHHOCTh YMEHMH ONpEAEeNATh BaJCHTHOCTh M CTENEHb OKHUCIEHHUS XUMHUYECKUX IEMEHTOB B COEAMHEHMSIX Pa3IMYHOIO COCTaBa, BUJ
XMMUYECKOHN CBsI3U (KOBaJIEHTHAs, MIOHHAs, METALIMUECKasi, BOAOPOAHAs) B COCUHEHUAX, TUIl KPUCTAUIMYECKONH PEHIETKY KOHKPETHOIO BellecTBa (aTOMHas,
MOJIEKYJISIpHAs, MIOHHAsl, METaJUINYECKasi), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPraHMUECKUX COEANHEHUI;

c(OPMHUPOBAHHOCTb YMEHUI yCTaHABIUBATh MPUHAUIEAKHOCTh HEOPraHMUYECKMX BEIIECTB [0 X COCTaBY K ONpPEAeNEHHOMY KilacCy/TpyIie COeMHEHU
(mpocThle BelecTBa — MeTauIbl U HEMETaJLIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOTbI, aM(pOTEPHbIE THIPOKCHU/IbI, COJIH);

c(OPMHPOBAHHOCTh YMEHHM pacKpblBaTh CMBbICI Hepuoauueckoro 3akoHa J[.M. MenzaeneeBa M JAEMOHCTPUPOBATH €ro CHCTEMATHU3UPYIOILYIO,
OOBSICHUTENIbHYIO U TIPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHUX 371eMeHTOB 1—4 mepuonoB Ileproanueckoil cuctemsl
xumuueckux anmementoB [I.M. MeHaeneeBa, UCHONB3ys TOHATHA «S-, P-, O-3J1€KTpOHHBIE OPOUTANINY, «IHEPTETUIECKHE YPOBHU», OOBICHATh 3aKOHOMEPHOCTH
MU3MEHEHHS CBOMCTB XMMUYECKHUX DJIEMEHTOB M UX COEAMHEHUH 10 neprojam u rpynnam Ilepuoanueckoit cucteMsl xumuueckux anemeHToB [I.J. Menneneesa;



c(OPMHUPOBAHHOCTh yMEHHH XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA HEOPraHMYECKHUX BELIECTB pa3IMYHBIX KJIAcCOB,
MIOATBEPXK/IAaTh CYIIECTBOBAHUE FEHETUUECKOM CBSI3U MEX/y HEOPraHMUYECKUMHU BELIECTBAMU C ITIOMOLIbIO0 YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIU;

c(OPMHUPOBAHHOCTh YMEHHS KIacCU(DUIIMPOBATh XMMHUYECKHE DPEAKLUUU IO PA3IUYHBIM IpHU3HAKaM (YUCIYy M COCTaBy pEarupyroliuX BEIIECTB,
TEIUIOBOMY (P (PEKTy peaklnu, H3MEHEHHUIO CTEIICHEW OKHCICHHS AIEMEHTOB, 00paTUMOCTH PEAKIIUH, YIaCTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHUH COCTaBJISTh YPAaBHEHHs PEAKIUH Pa3IMYHBIX THIIOB, MOJHBIE W COKpAIIEHHBIC YPaBHEHHUS pPEaKIHii MOHHOTO OOMeHa,
YUUTBIBAs YCIOBHS, IPU KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHHI HPOBOJIUTH PEAKIMH, MMOATBEPKAAIOUINE KadeCTBEHHBIH COCTAB PA3MUYHBIX HEOPraHMYECKUX BEIIECTB, PacliO3HABaTh
OTBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHMYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH PACKpPHIBATH CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIM MOCPEICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca
ATUX PEaKLHi;

c(OPMUPOBAHHOCTh YMEHHM OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHMUYECKOM peakluuu OT paziuYHbIX (AaKTOPOB; XapaKTep CMEIIEHHUS XUMHUYECKOT O
paBHOBECHS B 3aBUCUMOCTH OT BHeITHero Bo3aenicTus (nmpunnui Jle [larense);

c(OpMHUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh XUMHUUECKUE MPOLECCHI, JIe)KAlllle B OCHOBE IMPOMBIIUIEHHOTO MOJIy4Y€HUSI CEpPHOM KHCIOTHI, aMMHUaka, a
Takke chOPMUPOBAHHOCTH MPEACTABIECHUIN 00 00X HAYYHBIX IPUHIIMIIAX U 3KOJOTMYECKUX MpobIeMax XUMUYECKOTO IPOU3BOCTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCIEHUS C HCHOJIb30BAaHHEM IMOHATHS «MAaccoBas Ol BEIIECTBA B PACTBOPE», OOBbEMHBIX OTHOIICHUMN
ra3oB IPU XMMHUYECKUX PEAKIUSIX, MacChl BEIeCTBA UM 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 00BEMY OJTHOTO U3 Y4aCTBYIOIIHMX B
peaxkuu BElecTB, TEIUIOBOro 3(pdekTa peakiiuyu Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IPEBPAIICHUS U COXPaHEHUs DHEPTUH;

c(OpMHUPOBAHHOCTh YMEHUH COOIOIATh MTPaBUIIa MTOJIb30BAHUSI XUMUYECKOM MOCY0M 1 1abopaTOpHBIM 000pYyJOBaHHEM, a TaKKe MpaBuia oOpaleHuUs
C BELIECTBAMHU B COOTBETCTBHM C MHCTPYKIMSIMU I10 BBIMOJHEHUIO JJAOOPATOPHBIX XUMHUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUI IUIAHUPOBATh U BBIMOIHATE XUMHUYECKUI SKCIEPUMEHT (pa3ioKeHne MepoKCUAa BOJIOpOJa B IPUCYTCTBUM KaTaJln3aTopa,
OIpENIeIEHNE CPebl PACTBOPOB BEIIECTB C IMOMOLIbI YHUBEPCAIBHOIO WHAMKATOpA, BIUSHHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTb XUMHUYECKOH peakiuH,
pEeaKIMK MOHHOTO 0OMEHa, KaUeCTBEHHbIE PEAKLUKM Ha Cynb(]ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMS], PEllIeHUE SKCIIEPUMEHTAIBHBIX 3a/]ay 110
temaMm «Metamel» U «HemeTamib») B COOTBETCTBUU C MIPABUIIAMU TEXHUKU O€3011aCHOCTH MPHU OOPALIEHUH € BELIECTBAMU U J1a0OPATOPHBIM 000pYy10BaHHUEM,
IPEJCTABIATh PE3YJIbTaThl XUMHUECKOTO IKCIIEPUMEHTa B (hOpME 3alUCU ypaBHEHUN COOTBETCTBYIOIIMX peakUuil U (OPMYIHUPOBATH BBIBOJBI HA OCHOBE ATUX
pe3yibTaToB;

C(OPMHPOBAHHOCTh YMEHMH KPUTMUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HMH(OpMAIUIO, MOJy4aeMYH0 M3 pPa3HbIX MCTOYHHMKOB (CpeicTBa MacCOBOM
KOMMYHHUKaluu, IHTepHET U apyrux);

c(OPMHPOBAHHOCTh YMEHUHN COOJIIOIATh MTPaBHJIa HKOJOTHUECKH LIEIeCO00pa3HOro NOBEACHUS B OBITY U TPYJOBOM JEATENbHOCTH B LENAX COXpaHEHUs
CBOETO 3/I0pOBbsSl U OKpY)Karolleil IpupoHOil cpesibl, 0CO3HABATh ONACHOCTh BO3/EHCTBHS HA HUBbIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB, IOHUMAs CMBICI
nokaszatens [1JIK, nosicHsATh Ha npuMepax crnocoObl YMEHbIIECHHS U IPEAOTBPALLEHNUS UX BPEIHOIO BO3/ICHCTBHSI HA OPraHU3M YellOBEKa,

111 00y4aIOIIMXCsl C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI: YMEHUE IPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/aX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUI;

JUISL CHeNbIX U cIabOBUAAIIMX 0OyUYarOIIMUXCsl: YMEHUE HCIIOJIb30BaTh pelbeHO TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpailns ans 3anucu XumMuuecKux

bopmy.

2. Cojaep:xkaHue y4eOHOro npeamera « XuMHI»



ba3oBrlil ypoBeHb
Conep:xanue o0yuyenus B 10 knacce.
Opranuueckast XuMHsI.

Teopernueckrie OCHOBBI OPraHUYECKOW XUMHUH.

IIpeamer opraHMyeckold XuUMHHU: €€ BO3HMKHOBEHHWE, Pa3BUTHE W 3HAYCHHE B IIOJYYCHMM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpoeHUs
opranuveckux coenuHennii A.M. ByriepoBa, e€ ocHOBHBIE moJiokeHHsI. CTPYKTypHBIE (POPMYIIBI OPraHUYeCKUX BeniecTB. ['oMosorus, n3oMepus. XuMudecKas
CBSA3b B OPraHUYECKUX COCIMHEHUAX — OJMHAPHBIC U KPAaTHBIE CBS3H.

[IpencraBnenue o kiaccuPUKAMU OpraHuyecKux BellecTB. HoMeHKIaTypa OpraHnyecKuX COEAMHEHUM (cHCcTeMaTH4ecKasl) U TPUBHAJIbHBIE HAa3BaHUS
BAKHEWIINX IPEICTaBUTENIEH KJIIACCOB OPTaHUYECKHUX BEIECTB.

DKCclepuMEHTAIbHbIE METO/Ibl M3Y4YEeHMs BEIECTB M MX IPEBpAICHUN: 03HAKOMIIEHHE C 00pasllaMy OpraHMYECKUX BELIECTB M MaTepHajaMH Ha UX
OCHOBE, MOJIEIMPOBAHHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAOIIOACHUE U OMHMCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO MPEBPALLEHUIO0 OPIraHNYECKUX BEIIECTB
IIpY HarpeBaHUH (IU1aBJIeHUE, 0OYTJIMBAaHUE U TOPEHUE).

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUM psia. MeTaH M 3TaH — MPOCTEHIINE MPEICTaBUTENN alKaHOB: (U3MYECKHE U XMMHUYECKHE CBOICTBa
(peakuuy 3aMenIeHUs] ¥ TOPEHUs ), HaX0XkKACHHE B IPUPO/IE, MOTYYEeHNE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKUN psiA. DTUIIEH U NPOIIIEH — IPOCTEeHIINE MTPeICTaBUTENIN aJKEHOB: (PU3HUECKHe U XMMHYECKHE CBOMCTBA
(peakuuy ruIpUpOBaHUs, TaIOTeHUPOBAHMS, THAPATAIMH, OKUCIICHUS U TIOJUMEpPU3allii ), MOJIy4eHNEe U IPUMEHEHHE.

Ankaauensl: Oyramuen-1,3 u wmermnOyraauen-1,3: cTpoeHue, BaKHEHIIME XHMMHYECKHE CBOMcTBa (peakuusi mnosuMmepusanuu). llomydenue
CUHTETUYECKOIO KaydyKa U PE3UHBI.

AJIKHMHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYCCKUHN Psll. AIIETHIICH — IPOCTEUIITNIN TTPEACTaBUTENh ATKUHOB: COCTaB, CTPOCHUE, (PU3NUeCKue U
XUMHYECKHE CBOMCTBA (peaKuu THIpUPOBAHHUS, TaIOT€HUPOBAHUS, TUIpAaTaLll1, TOPEHNUs ), TOJTyd €HIE U IPUMEHEHHUE.

Apenbl. beH3on: cocrtaB, cTpoeHue, (pu3MUeckue U XUMHYECKHUE CBOMCTBA (peakluy TrajJloT€HUPOBAHUS U HUTPOBAHUS), MOJTy4YE€HUE U MPHUMEHEHHUE.
TokxcnuHOCTh apeHOB. [ eHeTHUecKast CBA3b MEXAY YIJIEBOAOPOIAMHU, IPUHAIICKANMMHI K pPa3IMYHbIM KJaccaMm.

[Ipupoanbie UCTOYHUKH YyriieBoAopooB. [Ipupoanslit ra3 u nomyrHsie HedTsHbIe ra3pl. Hedth u e€ npoucxoxaenue. CrocoObl nepepaboTku HePTH:
MEPETrOHKA, KPEKUHT (TePMHUYECKUMN, KaTaluTu4deckuil), mupoius. [Ipoaykrel nepepaboTku HePTH, UX PUMEHEHHE B MIPOMBILIJICHHOCTH U B ObITy. KameHHbII
YToJb U MPOJIYKTHI €r0 nepepadoTKy.

DKCIepUMEHTAIbHBIE METO/Ibl M3YYEHHUsl BEIIECTB M HMX IMpEBpallleHui: O3HAKOMJIEHHE C 00pa3llaMH IUIaCTMACC, KaydyKOB M PE3UHBI, KOJIICKIIUU
«Hed1b» 1 «Yroap», MOIAENTUpPOBAHWE MOJIEKYT YIJIEBOJIOPOAOB M TaJOTEHONPOU3BOJHBIX, MPOBEICHHE MPAKTHUYECKON pabOTHI: MOJyueHUE STUIICHA U
M3Y4YEHUE €ro CBOUCTB.

Pacuérnbie 3agaun.

Boruricnenus o ypaBHEHUIO XUMUYECKOM peakiuu (Macchl, 00béMa, KOJIMYeCTBa UCXOTHOTO BEIECTBA WM MPOAYKTa PEakKlUU MO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJIHOTO M3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

Kucnopoaconep:xaiue OpraHn4eCKue COEAMHEHHUS.

IIpenenpHble OJTHOATOMHBIE CHUPTHI. METAaHOT M 3TaHON: CTpPOCHHME, (U3NYECKHE M XUMHUYECKHE CBONCTBA (pPEeaklUMU C aKTMBHBIMHU MeETallIaMH,

raJIor€HOBOIOPOJAAMHU, TOPEHNE), TIPUMEHEHUE. BOAOPOIHBIE CBS3U MEKIY MOJIEKYJIaMH CIUPTOB. [lelicTBrEe MeTaHOJIa ¥ 3TaHOJIa HAa OPraHU3M YeJIOBEKA.



MHOroaToMHbI€ CIIUPTHL. DTUIICHIJIMKONb U TIHMLEPUH: CTPOEHHUE, (PH3HMUECKIE U XUMUYECKHE CBOMCTBA (B3aMMOACHCTBHE CO LICIOYHBIMU METaJUIaMH,
KaueCTBEHHas peakliis Ha MHOT0aTOMHbIE ciupThl). JleiicTBUe Ha opraHu3M yenoBeka. [IpumeHnenue riuuuepusa U STUIEHJIMKOJIS.

@DeHoJI: CTPOCHUE MOJIEKYJIBI, (PU3NYEeCKUe U XUMHUYeckre cBoiicTBa. Tokcuunocts penona. [lpumenenue genona.

Anpaeruapl. opManbIeTu, aeTalbIeTu: CTPOCHUE, (PU3HUECKIEe U XUMUYECKHUE CBOMCTBA (PEaKIMN OKUCICHHUS U BOCCTAHOBIJICHUS, KAUECTBEHHBIC
peaxkiuu), noJydeHue u NpUMeHEHHeE.

OnHOOCHOBHBIE TIpeebHBIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCJIOTBI: CTPOEHHUE, (PH3MUECKUEe U XUMUYECKHUE CBOICTBA (CBOWCTBA,
oOmme a1l Kiacca KHUCIOT, peaknus JTepu(uKanuu), NojdydeHue u mnpuMeHeHne. CTeaprHOBAas M OJIEMHOBAs KHUCIOTHI KaK MPEICTABUTENM BBICIINX
KapOOHOBBIX KUCIIOT. MBLIa KaK COJIHM BBICIINX KapOOHOBBIX KHCJIOT, HX MOIOIIEE ICHCTBHE.

Crnoxnble 2(pupsl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ HIposm3 cioxHbIX 2¢upoB. Kupsl. ['unponus xupos. [Ipumenenue xupos. bruonornyeckas
POJIb KHUPOB.

VYrneBopl: cocTaB, Kinaccudukanus yrieBoJoB (MOHO-, OU- U MojdMcaxapuibl). ['JI0Ko3a — mpocTedmMii MOHOcaxapuJ: OCOOEHHOCTH CTPOEHHS
MOJIEKYINbI, (pu3nUeckue M XMMHUYEcCKHe cBOMcTBa (B3aumoneictBue ¢ rujapokcugoM meau(ll), oxuciaenne ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHHE TIIIOKO3bI), HAXOKJCHHUE B IIPUPOJIE, IPUMEHEHUE, Onosiornyeckas posb. @orocunres3. @pykro3a Kak U30MeEp TIIIOKO3bI.

Kpaxman u nesmtono3a kak mpupojaHble noiaumepsl. CTpoeHue Kpaxmana U 1ejuTono3bl. Gusndyeckrue 1 XMMUYECKHe CBOMCTBa Kpaxmana (THAPOJIU3,
KayeCTBEHHAas peaklus ¢ HOJIOM).

DKcrepuMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB U UX IPEBpALICHUI: MpoBeAeHNEe, HAOMIOeHHE U ONMHMCAaHNUE JEeMOHCTPAIMOHHBIX OIBITOB: TOPEHU e
CIHUPTOB, KAYECTBEHHbIE PEAKI[MU OJIHOATOMHBIX CHUPTOB (OKUCIeHHE 3TaHosa okcuaoM Menu(ll)), MHOroaToMHbBIX CIUPTOB (B3aUMOJICHCTBUE TIIUIEpUHA C
ruapokcuaoM menu(ll)), anpaernoB (okucieHre aMMHadyHbIM pacTBOpoM okcuna cepedpa(l) u runpoxcunom menu(Il), B3aumoneiicTere kpaxmana ¢ HOJOM),
MPOBEACHUE TPAKTUICCKON pabOThI: CBOMCTBA PACTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérhpie 3amaun.

Bbruncnenus no ypaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJUYECTBA UCXOAHOIO BELIECTBA MIIM MPOJYKTa PEaKIMH M0 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MIPOAYKTOB PEAKIIUN).

A3oTcoaeprkale OpraHn4ecKue CoeANHEHMSI.

AMHMHOKHCIIOTBl Kak aM{QOTepHble OpraHudeckue coenuHeHus. dusznyeckue M XUMHUYECKHE CBOICTBA aMMHOKHUCIOT (Ha NpuUMeEpe TJIMLUHA).
buonornyeckoe 3HaueHre aMMHOKUCIOT. [lenTumpl.

benku xak npupoJHbIe BICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuyHas, BropudHas U TpeTHUYHasl CTPYKTypa OesKoB. XUMHUECKUE CBOMCTBA OEJIKOB:
THJIPOJIN3, A€HATYpalusl, KaUeCTBEHHbIE PEAKIIUU Ha OEIIKH.

DKcIepUMEHTAIbHbIE METO/Ibl H3YYEHHsI BELIECTB U MX MPEBPALeHUI: HAOII0JeHHE U OITUCAHNE IEMOHCTPALMOHHBIX ONBITOB: JICHATypaLus OEIKOB MpH
HarpeBaHMH, LIBETHbIE PEAKLIUU OEJIKOB.

BbicokoMOeKyIIsIpHbIE COEANHEHMS.

OCHOBHBIE MOHATUS XHMHUHU BBICOKOMOJIEKYJSIPDHBIX COEIMHEHHUH: MOHOMEp, MOJHUMEp, CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpHU3aLNH, CPEIHs
MoJIeKyJsIpHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJIIPHBIX COEIMHEHUH — ITOJIMMEPU3aLUs U MOJIMKOHICH CaLHs.

DKcIepuMEeHTaIbHbIE METO/IbI U3YUEHUS BEIIECTB M UX MPEBPAICHUI: 03HaKOMIIEHHE ¢ 00pa3liaMy IPUPOIHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIaCT Macce,
Kay4yKOB.

Me:xnpeaMeTHBIE CBSI3H.



Peanmu3zanuss MeKNpeJAMETHBIX CBS3€H NPU HM3YYCHHH OpraHWYeckod xumuu B 10 Kiacce OCYIIECTBISCTCS 4Yepe3 HCIOIb30BaHHE Kak OOIIUX
€CTECTBEHHO-HAYYHBIX MOHITUH, TaK U TIOHSTHUH, SBIISIOIMIMXCS CUCTEMHBIMH JUIsl OTACIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O IIHKJIA.

OOue ecTeCTBEHHO-HAy4YHbIC IOHATHUS: SBJICHHE, HAy4YHbIH (aKT, TMIOTE3a, 3aKOH, TEOpHs, aHalM3, CUHTE3, KIAcCU(PHUKALUS, MEPUOTUYHOCTD,
HaOJIoIeHne, U3MEpEHHe, IKCIIEPUMEHT, MOJISTTHPOBAHUE.

dusuka: MaTepusi, YHEPIUs, Macca, aToM, IEKTPOH, MOJIEKYJIa, JHEPIeTHYECKUI YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA,
(bu3MUecKre BEIMYMHBI M SIIUHUIIBI UX H3MEPEHHUSL.

buonorus: knerka, opranusm, Ouocdepa, 0OMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OCNKH, YIICBOIbI, YKHUPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpasIbl, FOPHBIC TIOPOJIBL, TOJIC3HBIC UCKOMIAEMBbIE, TOTLTHBO, PECYPCHI.

TexHoJIOTHS: MUIIIEBbIC TIPOYKThI, OCHOBBI PAIMOHAILHOTO TTHTAHUsI, MOIOIIUE CPEIICTBA, JICKAPCTBEHHBIC U KOCMETHYECKHUE MPEnapaThl, MaTepUaibl U3
HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

Conep:xanue o6yuyenus B 11 kiacce.

OO6mrast 1 HeOpraHUYECKask XUMHUSI.

TeopeTnyeckre OCHOBBI XUMUHU.

Xumuueckuit smeMeHT. Atom. Sapo aroma, W30TOMBI. DIIEKTPOHHAsT 000I04Ka. DHEPreTHUECKUE YPOBHH, MOJAYPOBHH. ATOMHBIE OpOHMTAaH, S-, P-, O-
aneMeHThl. OCOOEHHOCTH pacipeesieHrs SJIEKTPOHOB 10 OpOUTAJISIM B aTOMaX JIEMEHTOB TIEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPHUTypaIis aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux 3nemeHToB [[.M. MenaeneeBa. Csizb mepuoanueckoro 3akoHa u Ilepuomnueckoi
CUCTEeMBbI XuMu4eckux 31eMeHToB [[.1. MenpeneeBa ¢ COBpeMEHHON TEOPUEH CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB
1 00pa3yeMbIX MU IIPOCTHIX U CIOXKHBIX BEIIECTB MO IPYIIAM U NeproaM. 3HaueHHe NepUoINYECKOro 3aK0OHa B pa3BUTHUN HAYKU.

CrpoeHue BemiecTBa. XUMHUYECKash CBA3b. BUAbI XMMUUECKOW CBs3M (KOBaJCHTHAs HEMOJSpHAs U IMOJSpHas, MOHHAs, MeTaliudeckas). MexaHu3Mbl
00pazoBaHusl KOBAJCHTHOW XHUMHYECKOU CBsI3U (OOMEHHBIM M JIOHOPHO-aKIENTOPHBIN). Bonopoanas cBsi3b. BaneHTHOCTh. DnekTpooTpuniateabHOCTh. CTEeeHb
okucneHus. oHbI: KaTHOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHMs. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTBA. [HIIBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT THUIA KPUCTAININYECKON PEIIETKH.

[Tonsatue o aucnepcHbIX cucreMax. MICTUHHBIE M KOJITIOMAHBIE PACTBOPBL. MaccoBast 10J1s1 BEIIECTBA B PACTBOPE.

Knaccudukanuss Heopranmdyeckux coequHeHuil. HoMeHkiaTypa HeOpraHMYECKHMX BeLIECTB. |'eHeTHYecKas CBA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAUISKAUX K PA3JIUYHBIM KJIACCAM.

Xumuyeckas peakuus. Knaccudukanus XuMUYeCKUX PeakiMii B HEOPraHUYEeCKONH M OPraHu4ecKod XMMUU. 3aKOH COXpPaHEHUS! MacChl BEIIECTB, 3aKOH
COXpaHEHUs U MPEBPALICHUS SHEPTUU IPU XUMUUYECKUX PEAKIUAX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iuuHbIX (hakTopoB. OOpaTuMble peakiud. XuMudeckoe paBHoBecue. DakToOpbl, BIUSIONINE HA COCTOSHUE
xummuyeckoro paBHoBecus. [Ipunnmn Jle [larense.

DnexTponuTHueckas auccorpanus. CuinpHble U cnaldbie eKTpoauThl. Cpea BOJHBIX paCTBOPOB BEIECTB: KUCHas, HEUTpanbHas, 1menoyHas. Peakuuun
HMOHHOTO 0OOMeEHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.



DKcIepuMEHTaIbHbIE METO/bl M3YUEHHs BEIIECTB M HMX IpeBpalleHuil: aeMoHcTpauus Tadbmun «llepuoandeckas cucTeMa XHMHUYECKHX 3JIEMEHTOB
J.U. MenneneeBa», n3ydyeHre MoJelell KPUCTAUIMYECKUX PEHIETOK, HAOMIOJCHNE W ONKCAHHE JEMOHCTPALMOHHBIX U JTAOOPATOPHBIX OMBITOB (pa3ioXKEHHE
IIEPOKCHJIa BOJAOPOJa B MPUCYTCTBUU KaTaIu3aTopa, ONPEAEICHUE CPEbl pAaCTBOPOB BELIECTB C MOMOUIBI0 YHUBEPCAIBHOIO WHIMKATOPA, PEAKLIMM MOHHOTO
oOMeHa), MpoBeJICHNE PAKTHIECKO# paboThl «BnusHue pa3auuHbX (PaKTOPOB HAa CKOPOCTh XUMHUECKON PEAKLIUNY.

Pacuérnbie 3amaum.

Pacu€rbl 10 ypaBHEHMSIM XMMUYECKUX PEaKUUi, B TOM YHCJIE TEPMOXUMHUYECKHE pacu€Thbl, pacy€Tbl C UCIOJIb30BAHHEM IOHATHS «MaccoBasi IO
BELIECTBA.

Heoprannueckas xumusi.

Hemerannel. [lonoxxenne HemeramnoB B llepuonmueckoil cucreme xumuueckux sneMmeHToB [[.M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyeckre CBOMCTBA HEMETAIOB. AJUIOTPOIIHS HEMETAIIOB (Ha MpUMepe KUCI0poa, cepsl, hochopa u yriepona).

XUMHUYECKHE CBOWCTBA BaXXHEUIIMX HEMETa/UIOB (TajJoreHoB, cephl, a3zoTa, (ocdopa, yriaepona W KpeMHHUSI) U HX COCIUHEHUM (OKCHJIOB,
KHUCIIOPOICOAEP KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUH).

[IpuMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIUHEHUH.

Mertannsl. [lonoxenue meramioB B Ilepumonmyeckoil cucreme xumuueckux snemeHToB JI.W. MenpaeneeBa. OcoOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000J104eK aToMOB MeTasuoB. ObuMe Gusndeckre cBoicTBa MeTalI0B. CIjIaBbl METAIOB. DIEKTPOXUMHUUYECKUHN PsIi HAPSDKEHUN METaJUIoB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIUIOB (HATPUM, KaJIWH, KaJIbIIMI, MarHui, aITIOMUHUAN, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

O61ue crnocoObl Noay4eHus MeTamioB. [IpuMeneHne MeTamuioB B ObITY U TEXHUKE.

DKcrepuMEeHTAIbHBIE METObl U3yUEHUS! BEUIECTB M UX MPEBpAIICHUN: N3ydeHHe KOJUIEKIUU «MeTasuibl U CIIaBbl», 00pa3lioB HEMETAJIOB, pEIIeHNE
HKCIIEPUMEHTANBHBIX 3a/1a4, HAOJIIOJEHUE U ONHMCAHHUE JIEMOHCTPALMOHHBIX U Ja00OPaTOPHBIX ONBITOB (B3aMMOAEHCTBHE TUAPOKCH]IA ATIOMUHUS C PacTBOPAMU
KHCJIOT U IIeJI0Yel, Ka4eCTBEHHbIE PEaKI[M1 Ha KaTHOHBI METAJIJIOB).

PacuérHpie 3amaun.

Pacuérsl Macchl BelecTBa UM 00bEMaA ra30B M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MAacce WIN 00BEMY OJTHOTO U3 YYAaCTBYIOIIUX B PEAKLUU BEILECTB,
pacuérbl Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) IPOJYKTOB PEAKIUH, €CJIM OJJHO M3 BEIIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb. MeXIpeIMETHbIE CBA3H.

Ponp xuMun B oOecrneyeHHH SKOJIOTHYECKOM, SHEPreTMYecKod M MuieBoil 0e30macHOCTH, pa3BUTUM MeIULMHBL [loHATHE O HaydHBIX METOIAax
ITO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKLUH.

IIpencraBnenus 06 oOMMX HAyYHBIX IPUHIUIAX IPOMBIIIJIEHHOTO MOJY4YE€HHUs BXKHEHIINX BELIECTB.

YenoBek B MHUpE BEIIECTB M MAaTEpPHANIOB: Ba)KHEHIIME CTPOUTEIIBHBIE MaTepHalibl, KOHCTPYKIIMOHHBIE MAaTEpHajbl, KPACKH, CTEKJIO, KEpaMHKa,
MaTepHalibl Ui AJIEKTPOHUKH, HAHOMAaTepHaJIbl, OpPraHMYECKHe U MUHEPAJIbHbIE yI00peHHs.

XuMHs U 37I0pOBbE YeJIOBEKA: MpaBWla MCIOJIb30BAHUS JIEKAPCTBEHHBIX IpEnapaToB, MpaBuijia 0€30MacHOTO HCIOJIb30BaHMs IpenapaToB OBITOBOI
XMMMHU B ITIOBCEIHEBHOMN )KU3HU.

Peanuzanus MeXnpeaMeTHbIX CBsI3€H Npu M3ydyeHHH o0Meil 1 HeopraHuueckoi xumuu B 11 kigacce ocyliecTBisieTcsl 4yepe3 UCIOIb30BaHUE KaK 00IIUX
€CTECTBEHHO-HAYYHBIX ITOHATUH, TaK U NOHITHUMN, ABJISIOIINXCS CUCTEMHBIMU JJIS1 OTJEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOuire ecTecTBEHHO-HAyYHbIE MOHATHS: HAy4YHbIN (DakT, rUNOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3, Kiaccu(uUKalus, MepuoJANYHOCTb, HAONIIOCHHE,
9KCIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, SIBIICHUE.



MmUumeBasi MNPOMBIIIIICHHOCTD,

dusnka: MaTepusi, JHEPrus, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOII, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUYECKUN YPOBEHb, BELIECTBO,
Teno, 00BEM, arperaTHOe COCTOSTHUE BEIEeCTBA, (PU3NICCKIE BETMIMHBI U CIUHUIBI UX U3MEPEHUS, CKOPOCTb.
buonorus: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- U MUKPOIIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.
I'eorpadusi: MuHEpabl, TOPHBIE TIOPOIBI, TIOJIE3HBIE HCKOIIAEMBIE, TOTLTUBO, PECYPCHI.
TexHonorusi: XUMHUYECKasi MPOMBIILIEHHOCTh, METALTYprusi, MPOU3BOACTBO CTPOUTEIIBHBIX MATEpPUAJIOB, CEJIIbCKOXO3SIMICTBEHHOE MPOU3BOJICTBO,

MaTCpralIOB, SJICKTPOHHAS TPOMBIIIJICHHOCTD, HAHOTCXHOJIOTUH.

(i)apMaIIeBTI/I‘-IeCKaﬂ MPOMBINIJICHHOCTb, MPOU3BOJACTBO KOCMETHYCCKUX IIpCHapaTroB, IMPOMU3BOACTBO KOHCTPYKIHMOHHBIX

3. TemaTuueckoe IJIAHUPOBAHUE, B TOM YHUCJIC paﬁoqeifl nmporpaMmmbl BOCIIMTAHUA € YKA3aHUEM KOJHYECTBA YaCO0B, OTBOJAUMBIX HA OCBOCHHE KaxKa10M

TEMbI yqeﬁﬂoro npeamera «XHMU D
10 kaace, 34 yaca
HaumeHoBaHue pa3ieioB U TeM KosnyectBo Conep:xanue OcHoBHbIe BUABI AesiTeqabHOcTH | [HOP/30P (MynsTHMeaniinbIe DopMbI
4acoB BOCIUTATEJILHOT O o0yvarommxcst NMPOrpaMMbl, 3JIEKTPOHHBIE TPOBeIeHUsI
NMOTEHINAJIA TEMBI Y4eOHUKH U 3aJaYHUKH, 3aHATUS
Ne 3JIeKTPOHHbIe OUOJINOTEKH,
ypoka BHPTyaJbHbIE J1aGopaTopum,
HUIPOBBbIE POTPaMMBI,
KOJIJIEKIIMH M POBBIX
o0pa3oBaTe/IbHBIX pecypcoB)
1. TeopeTnueckue OCHOBbI OPraHNYECKOl XHMHH
Ipenmer opranuyeckoi XUMuUHK: €& 1 YcraHoBeHne PackpbIBaTh CMBICI H3y4aeMBbIX https://resh.edu.ru/subject/lesso
BO3HHKHOBEHHE, PAa3BUTHE U 3HAYCHHE B JIOBEPUTENbHBIX OTHOIICHUH MOHSATHH (BBISBIATE UX n/6149/start/170388/
MOJTY4E€HHUU HOBBIX BEILECTB U MEKAY YUUTENIEM U XapaKTepHbIe IPU3HAKH),
1 MaTepuanos. Teopus CTpoeHUs y4EeHHKaMK; HOOyXaeHHe yCTaHaBJIMBATh UX B3aHMOCBS3b.
OpPraHUYECKUX COEIUHEHUN IIKOJIbHUKOB COOJIIOaTh Ha [TpuMeHsTh ONOXKEHUS] TEOPUU
A.M. byrneposa, e€ 0OCHOBHbIE YpOKe OOIIeTIPHHATHIE HOPMBI | CTPOSHHSI OPTaHUYECKUX BEIIECTB
TIOJIOXKEHMS. HoBeAeHMs, MpaBuia odmenust | A. M. Byrieposa mis 00bscHEHUS
CrpykrypHble (HOPMYJBI OPraHUYECKHX 1 CO CTapIIUMH (YUUTEIIMHU) U | 3aBUCMOCTH CBOMCTB BEILIECTB OT
BellecTB.  lomomorus,  u30oMepusl. CBEPCTHUKAMHU UX COCTaBa U CTPOCHUS.
2 XUMHYECKast CBsS3b B OPraHHMYECKUX (IIKONMBbHUKAMM), IPUHIUIIBI Hcronb30BaTh XUMHYECKYIO
COEIMHEHUSIX — ONMHAPHbIE W KPaTHbIC y4eOHOM TUCHUIIINHBI 1 CHMBOJIUKY JUISl COCTABIICHUS
CBSI3U. CaMOOpraHH3anuH. MOJIEKYIISIPHBIX ¥ CTPYKTYPHBIX
BKP. Opranusanys noaroTOBKH (pa3BEpHYTOI, COKpAIIEHHON)
IpencraBnenre 0  KiIacCH(pUKAIUH 1 coo0IIeHnH 13 pyOpuKH «IT0 | POPMYI OPraHMYECKUX BEIIECTB.
OpraHuueckux BemecTs. HoMeHKIaTypa HHTEPEcHO», «K13Hb OmnpenensiTb BUABI XUMHUUECKOH
3 OpraHUYECKHX coeIUHEeHU 3aMeyYaTeNbHBIX JIOJICH. CBsI3U (OAMHAPHbIE, KPATHBIC) B
(cuctemarnueckas) W TPUBHAIBHBIC OPraHWYeCKUX COECTUHEHHSX.
Ha3BaHMS BaKHEWIINX IPEACTaBUTENECH PackpeiBaTh pomb opraHudecKoit
KJIaCCOB OPraHM4Y€CKUX BEIIECTB. XUMHWH B IIpUPOAEL,
4 DKCIIepUMEHTATBHBIE METOIBI H3YICHUS 1 XapaKTEpH30BATE €€ 3HAYCHHC B IIpakTrdeckas

BEIIECTB u ux MIPEBPALLEHUINA:

JKU3HU YE€JIOBEKA, HJUIFOCTPUPOBATH

pabora
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O03HAaKOMJICHHE c obpazuamu
OPraHUYECKUX BEIIECTB U MaTepHalaMU
Ha MX OCHOBE, MOJICTIUPOBAHUE MOJICKYIT
OpraHUYECKUX BEIIECTB, HAOIIONCHUE U
OIMCAHUE JIEMOHCTPAIMOHHBIX OMBITOB
MO  MPEBPAIICHHIO  OPraHMYECKHX
BEILIECTB MPU HArpeBaHWH (IUIABJICHHE,
00yIIIMBaHUE U TOPEHHE).

CBSI3b C IPYTUMU HayKaMHU.
HaOmonate u onuceiBaTh
JIEMOHCTPALIMOHHBIE OIIBITHI,
MIPOBOJUTE U ONHUCHIBAThH
71a00paTOpHBIE ONBITH U
MpaKTHYECKUE PadOTHI

2. YraeBomopoasl
YrieBomoposl. [puBneyeHre BHUMaHUSA PackpbIBaTh CMBICIT U3y4aeMbIX https://resh.edu.ru/subject/lesso
AJKaHbI: COCTaB u CTpOEHHE, IIKOJIBHUKOB K IICHHOCTHOMY | TIOHSATHH (BBISIBIIATH MX n/6151/start/149993/
TOMOJIOTHYECKHH psi. MeTaH M 3TaH — ACIIeKTY M3y4aeMbIX Ha XapaKTepHbIE PU3HAKH),
MpOCTEeHIINE TPENCTABUTEIN aJKAHOB: YpOKax sIBJICHHH, yCTaHaBJIHMBATh X B3aMOCBSI3b,
¢usnyeckrue ¥ XMMHYECKHE CBOWCTBa opraHu3anys ux paboTsl ¢ UCIIOJIb30BaTh COOTBETCTBYIOIINE
(peakuuy 3aMelIeHHST W  TOPEHUs), NoJIyJyaeMol Ha ypoke TIOHSITHS TIPY OTIHCaHNUHU COCTaBa,
HaXOXJIEHWE B TPUPOJIE, MOJIy4YeHHE U COIMAJIBHO 3HAYNUMOM CTPOCHUS U TIPEBpaIIeHUI
MIPUMEHEHHUE. undopmanmen — OpPraHUYECKUX COEIUHEHUM.
WHUIIMUPOBAHUE €€ Hcnonw3oBaTth XUMHUYECKYIO
O6CY)KJICHH$[, BBICKA3bIBAHUS CUMBOJIUKY IJIs1 COCTaBJICHUSA
5 y4alluMHCs CBOCT0 MHECHUSA MOJ'[CIny'[S[pHI)IX U CTPYKTYPHBIX
TIO €€ TIOBOY, BHIPaOOTKH (pa3BEpHYTOii, COKpaIIEHHOI)
CBOETO K HEWl OTHOLIECHHUS; (hopMyn opraHMYECKUX BEILECTB.
opraHuzaiys medcraa YcTaHaBIMBaTh MPUHAIIEKHOCT
MOTHUBUPOBAHHBIX U BEIIIECTB K ONPEACTICHHOMY KIIaccy
SPYAUPOBAHHBIX YYaIIUXCS YIJIEBOAOPO/IOB 110 COCTABY U
HaJl UX HEYCIIEBAIOIIUMHU CTPOCHHIO, Ha3bIBATh UX IO
OJHOKJIACCHUKAMHU, AIOIIEr0 | CHCTEMaTHYeCKOW HOMEHKIATYypeE;
MIKOIBHUKAM COITHAIIBHO MIPUBOIUTH TPUBHAJIHHBIC HA3BAHUS
3HAYUMBIA ONBIT OTIENbHBIX NPEACTABUTENEH
COTPYIHUYECTBA U yrieBogopoaoB. OnpenensiTe BUIBI
B3aMMOIIOMOIIIN XUMHYECKOH CBSI3M B MOJIEKYIIax
AJIKEHBI: COCTaB H  CTPOCHHE, YIJIEBOJIOPOJIOB; Xapakrepu3oBath | https://resh.edu.ru/subject/lesso
TOMOJIOTHYECKHA  psii. OTWIEH U 3aBUCUMOCTb PEAKLIMOHHOW n/5412/start/212563/
MIPOMIIICH - MpocTerIIre CIIOCOOHOCTH YTJIIEBOAOPOIIOB OT
MPE/ICTABUTENH AJIKEHOB: (DU3UYECKHE U KPAaTHOCTH KOBAJICHTHOH CBA3H.
6 XUMHYECKHE CBOWCTBA (peaxmu XapakTepu3oBaTh COCTaB,
THIPUPOBAHIS, TaJIOTeHUPOBAHUS, CTpPOCHUE, IPUMEHEHNE,
THIpATaIIH, OKHCJICHUS u (usmuecKre U XUMHUYECKHE
TTOJTMMEPH3aIIHN), MIOTy9IECHUE u CBOICTBA, BaXKHEHIIIIE CITOCOOBI
MIpUMEHEHHE. MOTYYCHUS TUIIMIHBIX
AJIKaTUEeHBI: Oyramuen-1,3 u IIpuBnedenune BHHMMaHHMs | TPEICTABUTENEN Pa3IUYHbIX
7 MeTmnoyraauen-1,3: CTpOCHHE, IIKOJILHUKOB K IICHHOCTHOMY | KJIaCCOB YIJICBOAOPOAOB (merana,
BAXHEHINIME  XMMHYECKHE  CBOWCTBA acIICKTy H3y4aeMbIX Ha | 9TaHa, 3TWJICHA, alleTUJICHA,
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(peaxuust monuMepu3armu). [Tomyaenne
CHUHTETHUYECKOr0 KaydyKa U PE3HHBI.

YpOKax SIBJICHUH .
IloBEIIIEHHE TTO3HABATEILHON
MOTHBAIIIH.

AJNKUHEL COCTaB u 0COOCHHOCTH

Oyramuena -1,3, 6eH30I1a, TOTyOIa).
BBISIBISITH TEHETHUECKYIO CBA3b
MEXKIY YIIIEBOJOPOJAMHE U
MOATBEPXKIATH €€ HATMUKe

CTPOCHHS,  TOMOJIOTHYECKHH  psJI. YPaBHEHUSMH COOTBETCTBYIOIIHX
Anerunex - NIPOCTENIINI XUMHYECKHUX PEaKImi ¢
8 MpEeNCTaBUTENb  aJKUHOB:  COCTaB, HCTIONIb30BAHUEM CTPYKTYPHBIX
CTpocHHe, (HU3UYECKHE U XUMHYECKUE ¢dhopmyn. XapakTepu3oBarb
cBOiicTBa  (peakiMd THAPHPOBAHHS, HCTOYHHKH YTJIEBOIOPOTHOTO
rajJoreHUpOBaHHUS, THPATALIUH, ChIpbs (He(Th, PUPOIHBIIA Ta3,
TOPEHUs), MOJTYICHUE U TPUMCHEHUE. YTOITh), CIIOCOOBI UX TIEPePaOOTKH U
Apensl. beHzon: coctaB, cTpoeHue, MPaKTHYECKOE MIPUMEHEHNE https://resh.edu.ru/subject/lesso
¢u3nYecKue W XUMHUYCCKHE CBOWCTBA Moay4aeMbIX IIPOAYKTOB. n/4775/start/150494/
9 (peaxuuu raJIOreHUPOBAHUS u Hcnonp30BaTh €CTECTBEHHO-
HUTPOBAHUS), MONTyYeHHUE " HAaY4YHBIC METO/IbI TO3HAHHS —
npumMeHerne. TOKCHYHOCTh apeHOB. NpoBe/ieHNEe, HAOM0ACHHE 1
[eneTnueckas CBSI3b MEXITY OIMCAHNE XUMUYECKOTO
10 YIJIEBOAOPOIaMH, MPUHAUICKAIIMU K SKCIIepUMEHTa (JabopaTopHbIe
Pa3IUYHBIM KITACCAM. OTBITHI M IPAKTHYECKUE PAOOTHI).
Hpupoxusre HCTOYHUKA Crenoats npasuiam Gesonackoii | https://resh.edu.ru/subject/lesso
yrnesoznoponos. IlpupoxHsit ras u paboThI B TAGOPATOPHH MK n/6148/start/170461/
nomyTHele HeTaHble ra3pl. Hedts U eé HCIIO/Ib30BAHHH XUMHYCCKOH
HPOMCXOXKIEHHE. Crioco6st IOCY/IbI U 00OPYI0BaHus, & TAKKE
nepepabotku  HedrTu: reperoHkKa, TpaBuiIaM o0parleHus ¢
11 KPEKHUHT (TepMUYecKHiA, BEILIECTBAMU B COOTBETCTBUH C
KaTaJquTudeckuil), nuponus. [IpomykTsl HHCTPYKUHAMH BBIIIOJIHCHUS
nepepaboOTKu He(TH, UX MPUMEHEHHE B JTa00pPaTOPHBIX OIBITOB
MIPOMBIIIJICHHOCTH u B OBITY. IPaKTUIECKUX PaboT 1mo
KameHHBII yrodb M HPOAYKTBl €r0 MOTY4YCHHUIO U U3 yICHUIO
nepepaboTKH. OpraHN4eCKUX BEIECTB.
DKCHepUMEHTAITbHBIE METO/IbI U3YUSHUS WunmuupoBanme u [IpencTraBmste pe3ynbTaThl
BEIIECTB W  UX  [pEeBpalleHHI: MOAIJIePIKKa OKCIIEPUMEHTa B (POPME 3aTICH
03HaKOMJICHHE ¢ 00pa3liaMu MIIacTMacc, HCCIIEI0BATETBCKON YPaBHEHHH COOTBETCTBYIOIINX
KaydykOB W  PE3HHBI,  KOJUICKIHU JeSTETBHOCTH IIKOJIBHAKOB B | PEAKIMH M IENIaTh BRIBOJBI HA HX
12 «Hedte» u «Yromb», MomenupoBaHHE paMKax peaju3aiuyd UMA ocHoBe. [IpoBoauTE BBIYHCITCHUS
MOJIEKYI YIIIEBOAOPO/IOB u VHIIUBUYAJIbHBIX U JUIS OpE/IeNIeHHs MOJIEKYIAPHOM
rajoreHonpon3BOAHbIX, MIpOBEICHNUE TPYIIIOBBIX (Gopmyibl OpranndecKoro
MPAKTHIECKOH  paboOTH:  TONydeHHE HCCIIEI0BATENBCKUX BEIICCTBA, 110 YPABHCHUIO
STUJIEHA M U3y4YEHHUE Er0 CBONCTB. MPOCKTOB. XUMUHYECKOH PEAKITHH.
Pacuérapie 3amaun. Beraucienus mo ®opmupoBanne u passurne | CAMOCTOATEIBHO TUIAHUPOBATH H
13 YPAaBHEHHIO  XUMHYECKOH  PEaKUun OLICHOYHBIX ymenuii | OCYIECTBJIATE CBOKO
(macchl, 00BEMa, KOJIMYECTBA (KOMMEHTHPOBaHHE  OleHOK | O3HABATEILHYIO NCATCIBHOCTD,
MCXOJIHOrO BEUIECTBA MJIM TPOAYKTA YUUTENEM, obcyxknenne | TPMHAMATD AKTHBHOC yHaCTHE B
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peaKIuy Mo U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOIO M3  HCXOOHBIX
BEIIECTB WJIH MIPOJYKTOB PEAKIIHHN).

OLICHOK c YYaIyuMHuCs,
KOJIJIEKTUBHOE  OILICHHBAaHUE,
B3aMMOITPOBEPKA u

OllCHWBaHWE  Jpyr  JApyra
yaamumucst).L i

TPYIIIOBON yIeOHOU eSTENbHOCTH

14 KonrponbHas pabora. YTi1eBogopoIb!. KontponpHas
pabora
3. Kucaopoacoaep:kaume oprannyecKne coeTMHEHMsI.
[penenbHble  OMHOATOMHBIC — CITHPTHI. [puBneyeHre BHUMaHHSA PackpbIBaTh CMBICI U3ydaeMbIX https://resh.edu.ru/subject/lesso
MeraHon M JTaHON:  CTPOEHHUE, IIKOJIEHUKOB K IICHHOCTHOMY | TIOHSATHH (BBISIBIIATH MX n/4769/start/150550/
¢busuueckue W XUMHYECKHE CBOICTBA ACTIeKTy M3yJaeMbIX Ha XapaKTepHbIC MPU3HAKH),
(peakii ¢ aKTUBHBIMH MeETaJJIaMH, ypOKax siBJICHHH, YCTaHABIMBATH X B3aHMOCBS3b,
raJloreHOBOJIOPOJIaMH, rOpeHue), opraHuzanys ux paboTsl ¢ UCIIOJIb30BaTh COOTBETCTBYIOIINE
npuMeHeHue.  BomopomHble  CBA3M HoNyJ4aeMoi Ha YpoKe MOHSATHS TIPU OTIMCAHUU COCTABA,
MEXIy MOJIEKyJIaMH ciiupToB. JleiicTBre COIMAITBHO 3HAYNMO CTPOCHHS 1 TIPEBPAIICHHUH
METaHOJa W JTaHoja Ha OpraHu3M uHbopManuen — OPraHMYeCKHX COCTUHEHHU.
YEJIOBCKaA. WHUIIMUPOBAHUEC €€ Hcnonw3oBaTth XUMHUYECKYIO
O6CY)KJICHH$[, BbICKA3bIBAHUS CUMBOJIUKY IJIs1 COCTaBJICHUSA
15 ydJaliuMHCs CBOCT0 MHECHUSA MOJICKYJIAPHBIX U CTPYKTYPHBIX
TIO €€ TIOBOJLY, BHIPaOOTKH (pa3BEpHYTOii, COKpaIIEHHOI)
CBOETO K HEWl OTHOLICHHUS; (hopMyn OpraHUYECKHUX BEILECTB.
opraHuzaius medcraa YcraHaBIUBaTh MPUHAICKHOCTh
MOTHBHPOBAHHBIX BEILIECTB K ONpPEeNIEHHOMY KJ1accy
SPYAUPOBAHHBIX YYaIUXCSI 0 COCTaBY M CTPOCHHMIO, HAa3bIBATh
HaJl X HEYCIIEBAIOIUMHU UX TI0 CUCTEMATHUYECKOit
OJIHOKJIACCHUKAMHU, JIAIOIETr0 | HOMEHKIATYpE; IPUBOIAHUTH
HIKOJIbHUKaM COLIMAJIbHO TPUBHUAIIbHBIC HA3BaHUSI OT/ICIIbHBIX
3HAYUMBINA ONBIT IpeICTaBUTENEH
COTPYIHUYECTBA U KHCIIOPOICOePIKAIINX
B3aUMOIIOMOIIH coeMHeHu. XapaKTepu3oBaTh
MHoroaTOMHBIE CIHUPTHL. COCTaB, CTPOCHHE, IIPUMEHEHHE,
OTUICHTIIMKONb U TIHIEPHH: CTPOCHUE, (usnueckre U XUMHYECKUE
¢dusnueckue U XUMHYECKHE CBOMCTBA CBOICTBa, Ba)KHEHIIIIE CITOCOOBI
16 (B3auMoJieliCTBHE €O IIENOYHBIMU MOJTYYSHUS] TUITHIHBIX
MeTaJslaMH, KadeCTBEHHAas pPeaKiusl Ha MPEICTABUTENCH Pa3IMIHBIX
MHOr0aTOMHbIE CIUpTHI). [lelicTBue Ha KJIACCOB KHCIIOPOJICOIEPKAINX
opraHusM  yenoBeka.  [IpumeHeHue CoeMHEeHUH (MeTaHoMa, YTaHoIa,
TIIUIEPUHA U STHIICHTIIMKOJIS. rIIMIepuHa, GpeHona,
deHom: CTpOeHUE MOJICKYJIBI, (bopmanbaeruia, aneTanbIeruia, https://resh.edu.ru/subject/lesso
17 ¢u3HUeCKre W XHMHYECKHE CBOWCTBA. YKCYCHOM KMCIIOTBI, TJIFOKO3bI, n/5727/start/150577/

TokcnaHOCTE  (heHOMA.
(enHoMa.

[Ipumenenue

caxaposbl, KpaxmaJa, IeJUTI0JI03bI);
BBISIBIISITH TEHETUUECKYIO CBSA3b
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18

AnbIeruas. dopmanbaeru,
aleTanbIeTHa; CTpOeHHE, (HU3NICCKUE U
XHUMHYECKHE CBOMCTBa (peaxrum
OKHUCJIEHHS H BOCCTaHOBJICHHS,
KaueCTBEHHBIC PEAKI[UH), MTOTyYCHHUE U
MIPUMEHEHUE.

IIpuBneueHne BHUMaHUS
IIKOJIHUKOB K IIEHHOCTHOMY
aCIEKTy U3y4aeMbIX Ha
YpOKax SIBJICHUH .
IloBhImICHNE TO3HABATEIIEHOM
MOTHBAIIH.

19

ORHOOCHOBHBIE IIpeJeNbHbIe
KapOOHOBBIC KHCJIOTH. MypaBbHHAs WU
YKCYyCHas KHCJIOTHI: CTpOCHHUE,
¢u3nYecKue W XUMHUYCCKHE CBOWCTBA
(cBoiicTBa, oOImMeE I Kiacca KHCIIOT,
peaxiys STepUPUKAINU), TOTYICHUE H
MIPUMEHEHUE. CreapuHoBas u
OJICMHOBAsI KUCJIOTBI KaK MPEICTABUTEIN
BBICIINX KapOOHOBBIX KHUCIOT. Mpbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
HX MOIOIIEE IeCTBUE

20

CrnoxHble 3(GUpbl KaK IMPOM3BOJIHBIE
KapOOHOBBIX KHUCIIOT. I'maponus
cnoxHbIXx d¢upoB. Kupsel. ['maponus
JKAPOB. [Ipumenenue JKHAPOB.
buonornyeckas posib KHPOB.

21

VYrneBomsl:  cOCTaB,  KiIaccHU(pUKaLUs
YTIIEBOIOB (MoHO-, Ii- U
TIOJTHCAXapUabI). I'moko3a -
MIPOCTEUILINN MOHOCaXapuI:
OCOOEHHOCTH  CTPOEHHSA  MOJIEKYIIB,
¢u3nyeckne W XUMHYECKHE CBOICTBA
(B3auMmozeiicTBUE  C  THUAPOKCHIOM
menu(Il),  okucieHne  aMMHAYHBIM
pacTBopoM oKcHIa cepeopa(l),
BOCCTaHOBJIEHHE, OpOXXEHHE TIJIIOKO3bI),
HaXOXJCHHWE B IPUPOIE, NPUMEHEHHE,
Ouonormdeckast poib.  DOTOCHHTES.
PpyKTO3a KaK M30MEpP IIIOKO3bI.

22

Kpaxman u memirono3a Kak MpUpOIHBIE
monuMepsl.  CTpoeHHe Kpaxmala H
L EJUIIOJIO3BI. dusznyeckue u
XUMHUECKHE CBOMCTBa Kpaxmajia
(TMpponm3, KadecTBEHHAsl peakmus C
HOJIOM).

23
24

DKCIIepUMEHTATBHBIE METOIBI H3YICHUS
BEIIECTB u ux MIPEBPALLCHUIA:

®opMHUpOBaHHUE U Pa3BUTHE
OLIEHOYHBIX YMEHUH

MEXy HUMH M IOATBEPXKIATh €€
HaJIM4Ue ypaBHEHUSIMH
COOTBETCTBYIOIINX XUMHYECKUX
peaxuuii ¢ NCIOJIb30BaHUEM
CTPYKTYPHBIX (hopmyi. OmuckBaTh
COCTaB, XUMHYECKOE CTPOCHUE U
MPUMEHEHHNE KHPOB,
XapaKTepHU30BaTh MX 3HAYECHHE JUIS
JKH3HEACATEIBHOCTH OPTaHU3MOB.
Oco3HaBaTh ONACHOCTh
BO3JICHCTBHS Ha KHUBbIE OPTaHU3MBI
OIpeIeIeHHbBIX OPraHuYEeCKIX
BEILIECTB, MOSICHATH HA TIPHUMepax
CrOcOOBI yMEHBIICHUS 1
NPEeOTBPALICHHS UX BPEIHOTO
BO3JICHCTBHS Ha OPraHU3M
yenoseka. Mcnonb3oBaTth
€CTECTBEHHO-HAYYHbIE METO/bI
TMO3HAaHUA — MPOBCIACHHUE,
HaOIIOAEHNE U ONMCAaHNE
XMMHUUYECKOT0 IKCIIEPUMEHTA
(J1abopaTOPHBIC OMBITHI U
npakTudeckue pabotsr). CienoBath
npaBuiiaM 0e30MacHol paboThl B
nmabopaTopuu MPH UCTIOIH30BAHUH
XUMHUYECKOH IIOCYIbl U
000pyI0BaHUs, a TAKKE IPaBUIIaM
00palIeHus C BelecTBaMH B
COOTBETCTBHH C HHCTPYKITHSIMH
BBITIOTHEHHS J1a00PaTOPHBIX
OIIBITOB U MPAKTUIECKUX paboT 1o
MOTYYEHHUIO ¥ U3yIECHUIO
OpPTaHHUYECKUX BEIIECTB.
[IpencraBnsaTh pe3ynbTaThI
SKCIEepUMEHTa B (hOpMe 3aIiCH
YpaBHEHUI COOTBETCTBYIOIINX
peaxiwii 1 IenaTh BRIBOABI HA UX
ocHoBe. [IpoBoaHTE BEUHCICHUS
JUTS OTIPEISIICHUS MOJICKYIISIPHOMN
(hopMyITBI OPTaHIMYECKOTO
BEIIIECTBA, 110 YPAaBHEHUIO
XUMUYECKOU PEAKIIUH.
CaMOoCTOATENbHO INTAHUPOBATH U

https://resh.edu.ru/subject/lesso

n/4776/start/150604/

https://resh.edu.ru/subject/lesso

n/5952/start/150631/

https://resh.edu.ru/subject/lesso

n/6150/start/150687/

https://resh.edu.ru/subject/lesso

n/5413/start/150714/

[IpakTuueckast
pabora
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TIpoBeZICHNE, HAOJIONEHUE W OIMCAaHUE
JIEMOHCTPALIMOHHBIX OITBITOB: TOPEHHE
CIHUPTOB,  KAa4yeCTBEHHbIE  PEaKIHH
OJHOATOMHBIX ~ CHHPTOB  (OKHCIIECHHE
JTaHoNA OKCHJIOM menu(Il)),
MHOT0aTOMHBIX CIHPTOB
(B3amMopelicTBre TJIUIepruHa c
rugpokcunom  Memu(Il)), ambrerumos
(OKHMCIEHME aMMHAYHBIM  PacTBOPOM
okcuma cepebpa(l) w rHapOKCHIOM
menu(Il), B3auMoneicTBre Kpaxmana c
WOZOM), TIPOBEJEHUE MPAKTHYECKOU
paboThI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTBI.

(KOMMEHTHPOBaHHUE  OI[EHOK
YUHTETIEM, o0CyXIeHre
OLIEHOK c yUAIUMUCS,
KOJUIGKTUBHOE  OIICHHBAHHE,
B3aMMOIPOBEPKA u
OllEHWBAHWE  Jpyr  Jpyra
yaammucst).o i

OCYIIECTBIISTH CBOIO
MIO3HABATENIBHYIO JESTENbHOCTE;
MPUHIMATh aKTUBHOE y4acTHE B
TPYIIIOBON y4eOHON eSTENbHOCTH

Pacuérnrle 3aJa4u. Brruucnenus mo

YPABHEHHIO  XUMHYECKOH  peakIuu
(maccsl, 00béMa, KOJIMYECTBa
25 UCXOJHOI0 BeEIlleCTBA MM IPOAYKTa
PEaKIMH TI0 U3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OOHOro n3 HUCXOOHBIX
BEIIECTB MJIM ITPOAYKTOB PEAKIIHN).
KoHnTposbHas pabora. KonTposbHas
26 Kucnopoaconepxane OpraHu4ecKue pabora
COCIIMHEHHSL.
4.  A3zorconep:kaniue opraHMuecKne coeTnHeHUst
AMWHOKHCITOTBI ~ Kak  aM(OTepHBIC [puBieUcHHE BHUMAHHSI PackpbIBaTh CMBICI H3y4aeMbIX https://resh.edu.ru/subject/lesso
OpraHUYECKHE COCTMHECHHUSL. IIKOJIbHUKOB K IIEHHOCTHOMY | MOHSTHH (BBISBIIATE UX n/4743/start/150742/
27 du3nueckue W XUMHYECKHE CBOMCTBA aCIHEKTy M3y4aeMbIX Ha XapaKTepHbIC IPU3HAKH),
AMHUHOKHCIIOT (Ha TpUMepe TIIHINHA). YpOKax sIBJICHUH . YCTaHABIMBATH X B3aHMOCBSI3b, https://resh.edu.ru/subject/lesso
Buonornueckoe 3HAYEHUE IoBbIlICHHE MO3HABATENBHOM | MCIOIB30BATH COOTBETCTBYIOIIHE n/6296/start/212589/
AMHHOKHCIOT. [lenTusl. MOTHBAIIUH. HOHSTHS TIPU OMICAHUU COCTABA,
Benku KaK TIPUPOJTHBIE CTPOEHHS ¥ TIPEBPAIIICHHU https://resh.edu.ru/subject/lesso
BBICOKOMOJIIEKYJISIPHBIC COCIMHEHHSI. OpPraHUYeCcKUX COCTUHCHHIA. n/4743/start/150742/
IlepBuyHasi, BTOpDHYHAS M TPETHYHAS Hcronp30BaTh XUMHIECKYO
28 CTpYKTypa 6eKOoB. Xumudeckue CHUMBOJIHKY JUISl COCTaBJICHUS
CBOIICTBA OeIKOB: TUIPOITH3, MOJICKYISIPHBIX U CTPYKTYPHBIX
JeHaTypanus, KadeCTBEHHBIC PEaKINU (pa3BEpHYTOM, COKpaIEHHON)
Ha OENKH. (hopMyn OpraHMYECKHX BEIECTB.
OKCHepUMEeHTATbHbIE METOBI H3YUCHUS WNunnmupoBanue u Onpenensrs MprHAIIEKHOCTD IIpakTrdeckas
BEIIIECTB " ux HpeBpaLueHI/Iﬁ: noaaepkKKa BCHICCTB K ONPEACIICHHOMY KJIacCy pa60Ta
29 HaOJII0IeHHE H OITHCaHue HCCIIEN0BATENBECKON 10 COCTaBY U CTPOECHUIO, HAa3bIBATh
JIEMOHCTPALOHHBIX OIBITOB: IESITENBHOCTH MIKOJBHUKOB B | MX TI0 CHCTEMATHYECKOM

JieHaTypanusi OEJKOB IpW HarpeBaHHH,

paMKax peannu3aliy UIMU

HOMCHKJIATYPE; TPUBOAUTH
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HIBCTHBIC PCAKIIUN OCJIKOB.

WHIIUBHUYaJIbHBIX U
TPYIIIOBBIX
HCCIIEA0BATENbCKIX
TIPOEKTOB.

TPUBHUAIILHBIE HA3BAHUSI OTACIBHBIX
npencTaBuTenel. XapakTepu3oBaTh
COCTaB, CTPOEHHE, IIPIMEHEHHE,
(usnyueckre 1 XUMIYECKne
CBOICTBA, BaXKHEHIIIKME CIIOCOOBI
MIOJTYYSHUS] THITMIHBIX
Tpe/ICTaBUTENIeH a30TCcoIepIKaAIINX
COeMHEeHUH (MeTHIaMHHa,
rimnyHa, 6enkoB). OMUCHBaTH
COCTaB, CTPYKTYpY, OCHOBHBIE
CBOICTBa OEIIKOB; MOSICHATH Ha
npuMepax 3HadeHne OeIKOB LIS
OpraHM3Ma 4elioBeKa.
Hcronb30BaTh €CTECTBEHHO-
Hay4YHbIE METOJIbI TIO3HAHUS —
HaOI0aTh U ONHCHIBATD
HeMOHCTpaHHOHHLIﬁ OKCIICPUMECHT.
CaMocCTOoATeNbHO IIaHUPOBATh U
OCYIIECTBIISITH CBOIO
MO3HABATENILHYIO JIESITENIbHOCTD;
NPUHAMATh aKTHBHOE y4acTHe B
IPYNIOBOH y4eOHOH NIesITeIbHOCTH

5. BbICOKOMOJIEKYJISIDHBIE COeTHHEHHUST
OcHOBHBIE TOHSTHS XUMHHA [puBieUcHHE BHUMAHHSI Bragets u3ydaembiMu https://resh.edu.ru/subject/lesso
BBICOKOMOJICKYIIIPHBIX ~ COCAMHEHHIA: YYANIUXCS K IICHHOCTHOMY XUMHYECKUMHE TOHSTHSIMH: n/6095/start/150823/
MOHOMEp,  HOJMMEp,  CTPYKTYpHOE ACIHEKTy M3y4aeMbIX Ha PacKpBIBAaTh CMBICIT H3y4aeMbIX
3BEHO,  CTCNCHb  HOJMMEPHU3ALHH, ypOKax sIBJICHUIA, HOHSTHH ¥ IPUMEHSTH 9TH MOHATHSI
CpeIHsIsI MOJIEKYJIApHast Macca. OpraHu3anis uX paboTsl ¢ IPH OMHCAHUN COCTaBa M CTPOCHHS
OcHOBHbIE METOIbI CHHTE32 HOJTy4aeMoi Ha ypOKe BBICOKOMOJIEKYJISIPHBIX
30 BBICOKOMOJICKY/ISIPHBIX COCAMHCHUH — COLIMATBEHO 3HAYUMOMN OpraHUYECKHUX BEIIECTB, IS
HOIMMEPHU3aLIHS U TONTUKOHICHCALIHS. uH(popMaruei — OOBSICHEHUsI OTHENBHBIX (PAaKTOB H
WHHULMUPOBAHUE €€ sBlIeHui. Mcrons3oBaTh
00CY)K/ICHHsI, BBICKA3bIBAHUS | XMMHYECKYIO CHMBOIIHKY IS
YYAIIHIMHCS CBOETO MHEHHS COCTAaBJICHHS CTPYKTYPHBIX (hopMyI
TI0 €€ TIOBOLY, BEIPabOTKU BELIECTB U YPAaBHEHUN PEAKLMIL
CBOETO K HEel OTHOIICHUS HOJIMMEPHU3aLHH U
DKCIepUMEHTAIBHBIE METOIBI H3YUCHHSI WuunuupoBanue u nonuKoHaeHcamu. ONUCHBATh https://resh.edu.ru/subject/lesso [MpaxTuueckast
BEIIECTB W WX  I[PEBPAICHHIA: MOIEPXKKA COCTaB, CTPOCHHE, OCHOBHBIE n/6152/start/150850/ pabora
03HAKOMJICHUE c obpasmamu HCCIIEIOBATEIHCKON CBOICTBa Kay4yKOB, HanOosee
31 NPHUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, JIEATENBHOCTH IIKOJBHUKOB B | PacIpOCTPaHEHHBIX BHIOB

IUTACTMAcC, KaydyKoB.

paMKax peanu3aniy UIMU
VHIBUIYaJIbHBIX U
TPYMIIIOBBIX

TTacTMAacC, BOJIOKOH; IPUMEHEHHE
B Pa3JIMYHBIX OTPACIISX.
Hcmonp30BaTh €CTECTBEHHO-
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HCCIIEA0BATENBCKIX
TIPOEKTOB.

Hay4YHbIC METO/AbI ITO3HAHUA —
Ha6J'IIOHaTL U OIMMCHIBATH

32 l'onoBast KoOHTpONIBHAS paboTa. 1 @OpMUPOBAHUE W Pa3BUTHE | JEMOHCTPAIMOHHBIN 3KCIEPUMEHT Konrtponbnas
OLIEHOYHBIX yYMeHUH pabora
(KOMMEHTHPOBaHHE  OIIEHOK
yUHTENeM, o0cyxeHue
OLIEHOK c y4aImMucs,
KOJUIEKTMBHOE  OLICHHBaHHE,
B3aMMOIIPOBEPKa u
OLICHWBaHWE  Jpyr  Jpyra
yHanpMucs).
33 O0600menne u TIOBTOpEHHE. 1
YrneBoaopoabl.
34 O0600uIeHne " MOBTOpPEHHE. 1 https://resh.edu.ru/subject/lesso
Kucinopozacoaepxaiine opraHaueckue n/4823/start/150933/
COE/IMHEHUSI.
11 xkaace, 34 yaca
HaunmMeHoBaHMe pa3aeioB M TeM Coaep:xkaHue BOCIMTATEIHHOTO OcHOBHBbIE BH/IbI HOP/20P (myasTUMeMiiHbIE DopmbI
NMOTEHINAJIA TEMBbI AesITeJIbHOCTH NMPOrpaMMbl, 3JIEKTPOHHBIE TIPOBeIeHHUsI
00yvarommxcst Y4eOHHUKH U 32JaYHHKH, 3aHATUS
Ne KosinuecTBo 3J1eKTPOHHbIE OUOINOTEKH,
ypokxa 4acoB BHPTYaJbHbIe 1a00paTOpUH,
HUIPOBbIE NPOrPaAMMBI,
KOJLJIeKIMH HU(PPOBBIX
00pa3oBaTeJILHbIX PECYPCOB)
1. TeopeTruyeckue 0CHOBbHI XUMHHU
OOmas 1 HeopraHMYecKast XUMHSI. YcTaHoBIeHHE JOBEPUTETBHBIX PackpriBaTh CMBICTT
1 Teopernueckue OCHOBBI XMMHHU. 1 OTHOLIEHU MEXIY YIUTENEM U M3Yy4aeMbIX [OHATUH
YUEHHKaMH; TO0yXIeHIe (BBIABIATH UX XapaKTepHBIE
XuMHUUeCKuii aneMeHT. ATom. SAapo IIKOJIbHUKOB COOJII0/1aTh Ha YPOKE MIPU3HAKH), YCTaHABIINBATh
aToMa, U30TOMbI. DJIEKTPOHHAS OOLIETIPUHSTHIE HOPMBI [TOBEICHHS, UX B3aHMOCBSI3b.
2 o0omouyka. DHepreTHdecKue YpOoBHH, 1 TpaBwia OOIIEHUS CO CTapIINMHU PackpriBaTh CMBICT
MOAypOBHU. ATOMHBIE opOuTaiy, s-, pP-, (yauTensiMn) U CBEpCTHUKAMHU MEPUOIIMIECKOro 3aKoHa /.
d- >51eMEeHTHI. (KompHIKaMu ), TpUHOUTB yaeOHol | U. MenneneeBa u
3 CTapT()Ba;] KOHTpPOJBHAs pa60Ta_ 1 JAUCITUIIINHBI 1 CaMOOPTraHUu3aIn. JAEMOHCTPHUPOBATH €TI0
CHCTEMaTH3HUP YIOIIYIO,
OcobeHHOCTH pacripenenenus HpHBHequHe BHUMAaHMA yJalIuxcs K 06'LHCHI/ITCHBHYIO 158
4 3JIEKTPOHOB IO OP6I/ITaH5IM B aTOMax 1 HIECHHOCTHOMY aCIIEKTY U3Y4Ya€MbIX TMIPOTrHOCTHYIECKYIO

9JIEMEHTOB MEPBBIX YETHIPEX TEPHUOIOB.
OnexTpoHHasi KOHPHUTYpaIHst AaTOMOB.

Ha YpOKax sIBJIICHUH, OpraHu3alys HxX
paboTEHI ¢ TTOTy9YaeMoii Ha YpOKe

dyHKIIIN. XapaKTepru30BaTh
JJIEKTPOHHOE CTPOCHUE
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Ilepnoanueckuii 3akoH u
[epromudeckas cucTeMa XUMHYECKIX
anemenToB JI.1. MenneneeBa. CBsi3b
MIEPUOTUIECKOr0 3aKOHA U
[Nepromudaeckoil CHCTEMbBI XUMHYCSCKIX
anemenToB JI.1. Menneneesa ¢
COBPEMEHHOW TeOpHel CTPOeHUS
ATOMOB.

3aKOHOMEPHOCTU U3MEHEHUS CBOICTB
XMMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX
HMHU NPOCTHIX U CJIOXKHBIX BEIIECTB IO
rpynmam u nepuojam. 3HaueHHue
MEPUOINUECKOr0 3aKOHA B Pa3BUTHU
HayKU.

Crpoenue BeniecTBa. XUMHUYECKAS
CBS3b. BUIBI XUMHYECKOH CBSI3U
(KoBaJIeHTHAs HETIOJSIpHAS U TIOJISIpHAs,
WOHHAs, METaJJTn4ecKas).

MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHOM XUMUYECKOU CBSA3U
(0OMEHHBIH M JOHOPHO-AKLIENTOPHBIH).
BonoponHast cBsI3b.

BaneHntHoCTb.
ONeKTpOOTpHLIATENbHOCTE. CTeleHb
okucieHys. VIoHbl: KATHOHBI U aHUOHBI.

10

BemecTBa MOnEKyasIpHOro U
HEMOJIEKYJIIPHOTO CTPOEHUSI. 3aKOH
MIOCTOSIHCTBA COCTaBa BEILIECTBA.

11

TuIbl KpUCTAINIMYECKUX PELIETOK.
3aBUCHMOCTh CBOMCTBA BEILIECTB OT THIA
KPUCTAJJIMYECKON PEIIETKU.

12

[NoHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctuHHbIC ¥ KOJUTOUIHBIE PACTBOPHI.
MaccoBasi 1015 BelllecTBa B pacTBOpE.

13

Knaccudukarms HeopraHuIeCKux
coenuHeHuil. Homenknartypa
HEOPTaHMYECKUX BEIICCTB.
I'eneTryeckast CBA3b HEOPTaHMIECKUX
BEIIECTB, MPUHAIISKAIIIX K PA3TUIHBIM
KJIaccam.

COIMAJIBHO 3HAYUMON MH(opManmen
— MHUIUUPOBAHKE ee 00CYKIeHHs,
BBICKA3bIBAHUS YYAIIUMUCS CBOETO
MHEHWUSI 110 €€ TTOBO/Y, BEIPaOOTKH
CBOETO K HeW OTHOLIEHUS

OpraHu3anysi MoArOTOBKU
coo0IIeHNH U3 PyOpUKH «3ITO
UHTEPECHOY, «KI3Hb
3aMedaTeNnbHbIX JII0JeH

aTOMOB XHMHYECKHX
37eMeHTOB 14 mepuoos,
UCIIOJIb3Ys MOHATHS S-, P-, d-
3JICKTPOHHBIC OpOUTAIIH,
9HEPreTU4eCKHe YPOBHHU.
OOBSCHITH 3aKOHOMEPHOCTH
W3MEHEHUS CBOHCTB
XHMUYECKHX 3JIEMEHTOB U
HUX COSJIMHEHHUH II0
nepuoaam U rpymnmnam
[Tepuoamnueckoit cucTeMbl
. . MenpeneeBa

14

XuMHUuecKas: peaKiysl.
Knaccudukarms XUMIIecKiX peakiiii B
HEOPraHUYECKOM U OpraHu4ecKon

[IprBnevyeHne BHUMaHMS YJaIIUXCsl K
LICHHOCTHOMY aCTEKTy U3y9IaeMBbIX
Ha ypOKax SBICHHUH, OPTaHU3aINs UX

PackpbiBaTh cMbICT
M3y4aeMbIX MOHITHIA
(BBIIENATH UX XapaKTEpHBIE
MIPU3HAKK) U IPUMEHSTH 3TH
TIOHATHIA HpI/I OIMUCaHU U
COCTaBa M CTPOCHHUS
BEIIECTB, IJI1 O0BICHEHUS
OTJCIbHBIX (DAKTOB U
sBieHnd. OnpenensaTs BUIbI
XUMHYECKOHN CBSA3U
(KOBaJICHTHOM, NOHHOM,
METaJTNYECKOM,
BOJIOPOIHO¥) B
COEIMHEHUAX , THII
KPUCTAJIIMYECKON PEIETKH
KOHKPETHOT'O BEIIECTBA.
OmnpenensiTe BaJICHTHOCTD U
CTENeHb OKUCICHUS
XHUMHYECKHX JJIEMEHTOB B
COCIMHEHUSIX PA3IIMIHOTO
cocrasa. [IpoBoauts
BBIYMCIIEHHS C
HCIIOJIb30BAHUEM IOHSITHS
«MaccoBas 01 BEIIECTBA B
pactBope». Brnanets
M3y4aeMBIMU XUMHYECKIMHU
MoHATHIMH. OOBICHATD
3aBUCHMOCTH CKOPOCTH
XUMUYECKON pEaKIMU OT

https://resh.edu.ru/subject/lesso

n/6332/start/151021/

https://resh.edu.ru/subject/lesso

n/5581/start/151081/

https://resh.edu.ru/subject/lesso

n/4938/start/151107/

https://resh.edu.ru/subject/lesso

n/4938/start/151107/
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XAMUU. 3aKOH COXpaHCHHS MaCChbl
BCIICCTB, 3aKOH COXPAHCHUA U
MIPEBpALICHUA SHCPTUH TPU XUMHWYCCKUX
pCaKknuiax.

CxopocTh peakuuu, €€ 3aBUCIMOCTb
OT pa3iau4HbIX pakTopoB. OOpaTHMbIe
peaxiyy. XUMHYECKOE paBHOBECHE.

PpaboTEHI ¢ TOTy9YaeMoid Ha YpOKe
COIMAJIBHO 3HAYNMOM nH(popManmen
— MHUIMUPOBaHKE ee 00CYKAEeHHs,
BBICKa3bIBAHUS yIAIIIMUCS CBOETO
MHEHHUSI 10 €€ TTOBO/Y, BEIPAaOOTKH
CBOETO K HEW OTHOLICHHUS

pa3nu4HBIX (PaKTOPOB.
OmnpenensTe Xapakrep
CMEIIEHHUS XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH
OT BHEIIHETO BO3JICHCTBHA
(npuniun Jle [aTense).
CocTaBisTh ypaBHEHUS

1 ®DakTOpHI, BIUSAIOIIUE HA COCTOSTHIE 1 peakuuit pa3IMuHbIX THIIOB;
XUMHYECKOTO paBHOBecHs. [TpuHImIT TOJIHBIE U COKPAILEHHbIE
Jle HlaTenbe. yYpaBHEHHUS peaKui
DNEKTPOIUTHYECKAsI TUCCOIUAITHSL. HOHHOIO OOMCHA, YUUTHIBAS
CubHBIC U craOble aekTponuThl. Cpena YCIIOBHS, TIPH KOTOPBIX TH
16 BOJIHBIX PACTBOPOB BEIIECTB: KHCas, 1 peakiuy UayT 10 KOHIIA.
HeWTpanbpHas, 1meno4yHas. Peakiyu Hcnonb3oBath eCTECTBEHHO-
HMOHHOTO 0OOMEHa. HAyYHBIC METOBI TO3HAHHUS
OKUCIUTENHEHO-BOCCTAHOBUTEIBHBIE — MPOBEJICHHE, HAOJTIOJICHNE
17 peaximu. 1 Y ONKCaHNUEe XUMUYECKOTO
DKCTepUMEHTANLHBIE METOIbI NunnuupoBanue U nojaeprka OKCICpMMCHTA
W3YYEHUS BEUIECTB U MX MPEBPAILCHHNA: HCCJIEOBATEIbCKOM AeATEIbHOCTU (memoHCTpalMOHHBIE U
neMoHcTpanus Tabmuir «[lepromudeckas IIKOJIbHUKOB B PAMKax peanu3aluu n1abOpaTOPHBIE OTBITHI,
CHCTEMa XUMHUYECKUX DJIEMEHTOB HUMU WHIUBUIYAIBHBIX U TPyNMoBeix | MPAKTHICCKHC paboTsI): 10
J.W1. MenneneeBay, u3yueHue Moaesneit HCCIIEOBATENBCKUX TIPOEKTOB. OIPEICICHUIO CPEJIbI
KPUCTAJNIMYECKUX PELIETOK, BOJHBIX PaCTBOPOB
HAOJIIOZICHUE U ONMCaHKe Opranuzanysi moJroToBKu BEIIECTB, PEaKIHii HOHHOIO
18 JIEMOHCTPALIMOHHBIX H JIA00paTOPHBIX 2 coo0ImeHn# 13 pyopuku «IT0 OOMeHa, BITHSIHHIO
19 OTIBITOB (pa3joKEeHUE MEPOKCHIA UHTEpecHOY, « Ku3Hb pasin4HbIX (akTopos Ha
BOZOPOJA B IPUCYTCTBUU KaTaau3aropa, 3aMedaTesIbHBIX JI0JIeH CKOPOCTh PEaKLHUH.
OIIpeJCIICHUE CpEAbl PACTBOPOB BEILIECTB CrnenoBath IpaBuIam
C MOMOIIBIO YHUBEPCAIBHOTO MOJIb30BaHUsT XUMHYECKOH
UHIMKATOPA, PEAKIMH HOHHOTO 00MEHa), TIOCYIIOH ¥ J1abOPaTOPHBIM
MIPOBEICHUE MPAKTHYECKON PabOThI 000py0BaHUEM.
«BrnusHre pa3nuuHbIX (HaKTOPOB HA [IpencraBisth pe3ynbTaThl
CKOPOCTh XUMHYECKOU PEAKLIUNY. XUMHYCCKOro SKCIICpUMCHTA
Pacuérnpie 3amaun. Pacuérsr mo B (hopMe 3aIKCH ypaBHCHHIH
YPaBHEHUAM XUMUYECKUX PEAKLUI, B COOTBETCTBYIOIIMX PEAKLIUH
TOM YHUCIIE TEPMOXUMHUUYECKUE PACUETEI, U [1eJ1aTh BBIBOJIBI HA NX
20 | pacuéTHI C HCTIONTB30BAHHUEM HOHATHS 1 ocHose. [IposonuTh
«MaccoBas IO BEIIECTBAY. BbIUHMCIICHUS I10
YpaBHCHHUSIM XHUMHUYIECKUX
peakuui, B TOM 4ucie
TEPMOXUMHUYECKUE PACUETHI
2. Heopranuueckasi XumMusi
21 Heoprauudeckas xumus. Hemerayuisr., | 1 | TIpuBIeYeHne BHUMAHHS | PackpbiBath cMbICI | https://resh.edu.ru/subject/lesso |
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ITonoskeHne HEMETAIIIIOB B
[Nepromudaeckoii cucTeMe XUMUIECKIX
anemenToB JI.1. MenpeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB.,

22

dusnvecKre CBONCTBA HEMETAIIIOB.
AJTOTpONHS HEMETAIUIOB (Ha MpUMeEpe
KHCJIOpO/a, Cephl, pocdopa U yriaepona).

23

XUMHYECKHE CBOMCTBA BayKHEHUIIIHMX
HEMETaJUIOB (TaJIOTCHOB, CEPhI, a30Ta,
(dochopa, yriepoaa u KpeMHHUS) U UX
COCIIMHEHUH (OKCHIIOB,
KHCJIOPOJICOEPIKAIIUX KHUCIIOT,
BOJIOPOJTHBIX COCTMHEHUHN).

24

IIpumeHeHre BaKHEHIIUX HEMETAJIOB
U UX COSIUHEHUH

[IKOJIFHUKOB K IIEHHOCTHOMY
ACIIEeKTY M3y4aeMbIX Ha YpPOKax
SIBJICHUI, OpraHU3aIys UX paboTHI C
MOJTy4aeMOi Ha ypOKe COLAIIbHO
3HaYMMOH MH(pOpMaIHei —
WHUIMAPOBAaHUE ee 00CYKICHUS,
BBICKa3bIBaHHS YUAIIMMHCS] CBOETO
MHEHHUS TI0 €€ TIOBOAY, BEIPaOOTKH
CBOETO K HEil OTHOIICHUS;
opraHuzanys megcraa
MOTHBHPOBAHHBIX U 3PYIHUPOBaHHBIX
yyaluxcs HaJl X HeYCIIeBAIOIUMHU
OJTHOKJIACCHUKaMHU, JTAIOIIErO
HIKOJIbHUKaM COLMaJIbHO 3HAYUMBIN
OIBIT COTPYIHMYECTBA U
B3aMMOITIOMOIIH

M3y4aeMbIX MOHITHIA
(BBIIENATH WX XapaKTEPHBIC
MPU3HAKH) ¥ IPUMEHST 3TH
MIOHSITUSA [IPU OMTUCAHUH
COCTaBa M CTPOCHHUSI
BEILIECTB, /I OOBICHEHHUS
OTJCIBHBIX (DAKTOB U
seiaeHnii. OOBICHATEL 00IIHE
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOHCTB
HEMETAJIJIOB U UX
COEZIMHEHUI ¢ y4éToM
CTPOEHHS UX aTOMOB U
TIOJIOYKEHHUS B
Ilepuonuueckoii cucreme
XUMHUYECKUX AJIeMeHTOB /1.
H. Menneneena.
XapakTepu3oBaTh
(omuceIBaTh) obIITHE
XHUMHUUYECKHE CBOMCTBA
HEMETAJIJIOB, UX BaXKHEHIITHNX
COEIMHEHUH, TTOJITBEPKAast
3TO ONHCaHUE MPUMEPaMH
YpaBHEHUI
COOTBETCTBYIOIIHX
XUMUYECKUX PEAKLMM.
XapaKTepu3oBaTh BIUSHUE
HEMETAJIJIOB U UX
COEJIMHEHHI Ha KUBBIE
OpPTaHU3MBI; OIMCHIBATH
MPUMEHEHNE B Pa3INYHBIX
00IacTsAX MPaKTHIECKON
JIeATEIIbHOCTH YeJIOBEKa.
IlonTBepxnath
CYIIIECTBOBAHHE
TEeHETUYECKOU CBS3H MEXTY
HEOPTaHMYECKIMH
BEILIECTBAMU C TIOMOIIBIO
ypaBHEHUI
COOTBETCTBYIOIIIX
XUMUYECKUX PEAKIIHI.
PackpbIBaTh CyIIHOCTh
OKHCIUTEILHOBOCCTAHOBUTE

n/5939/start/151320/
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JIBHBIX PEaKIUi
MOCPEIICTBOM COCTaBIICHUS
3JIEKTPOHHOTO OajaHca ITUX
peaxmuii. I[IpoBonuth
PEaKIH, TTIOTBEPKIAIOIIHE
XapaKTepHbIC CBOHCTBA
H3y4acMbIX BEIICCTB,
pacro3HaBaTh OIMBITHBIM
IIyTEM aHUOHBI,
MPUCYTCTBYIOIINE B BOTHBIX
pactBopax. Mcmoms30BaTh
€CTECTBCHHO-HAYUHBIC
METO/IbI TO3HAHKS —
MpOBENICHIE, HAOTIOCHUE U
OINMMCaHUE XUMHUIECKOT0
IKCIIEPUMECHTA
(IeMOHCTpaITMOHHBIE U
J1a00pATOPHBIC OMBITHI,
MpaKkTUIecKue paboThl).
[IpencraBisaTh pe3ynbTaThl
XHUMHYECKOT0 IKCIIEPUMEHTA
B (hopMe 3anucu ypaBHEHUt
COOTBETCTBYIOIIMX pEaKLUH
U JIeNaTh BBIBOABI HAa UX
ocHoBe. CrenoBaThb
MIpaBHUJIaM MOJIH30BAHUS
XUMUYECKOH IIOCYI0H U
1a60paTOPHBIM
000py/IOBaHUEM.
[IpoBOANTH BBIYUCICHHUS 1O
YpaBHEHHSAM XUMUYECKUX
peakmmii. CaMOCTOSTENEHO
TUTaHUPOBATh U
OCYIIECTBISTH CBOIO
MIO3HABATEIEHYIO
JIeSITEbHOCTD; IPUHIMATh
aKTUBHOE yJacTHE B
TPyNIIoBoi yaeOHOH
JIeSITETPHOCTH

25

Mertamnsl. IlomoxeHne MeTalIoB B
Ilepnoauueckoit cucteMe XUMUIECKHX
snemenToB JI.1. Menneneesa.

PackpbiBaTh cMBICT
M3y4aeMbIX MOHATHNA
(BBLEENATH MX XapaKTEpPHbIC

https://resh.edu.ru/subject/lesso

n/3493/start/151213/
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26

OCOOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX
000J104eK aTOMOB MeTaLIoB. OO1re
(hu3nyecKre CBOWCTBA METAILIOB.

25

CraBbl METAILIOB.
DNIEeKTPOXUMHUYECKUN PsIJl HATIPSKEHUH
METaJIJIOB.

26

XHUMHUYECKHE CBOMCTBA BaYKHEHIITNX
METAJUIOB (HATPHUH, KaJIUH, KaIbIUH,
MarHui, amOMUHUM, [IUHK, XPOM,
JKEINEe30, MEJIb) M UX COCTMHCHHIA.

27

OOmmme crocoObl MoTydeHus
MeTtasuioB. [IpuMeHeHne MeTaioB B
OBITY U TEXHHKE.

28

DKCIepUMEHTATLHBIE METO/IBI
H3YUYEHUS BEIIECTB U MX MPEBPAICHHIA:
H3y4deHUe KOJUTeKIMK «MeTaibl 1
CIUTaBbI», 00Pa3I[0B HEMETAILIOB,
peU_IeHI/IC 3KCHCpI/IMCHTaJ'IbeIX 3aaad,
HAOJIOICHUE U OTIMCAHKE
JIEMOHCTPALIMOHHBIX H JIa00paTOPHBIX
OMBITOB (B3aUMOJICHCTBHE THAPOKCHIA
QIIOMUHUS C PACTBOPAMHU KUCJIOT U
LIeNoY e, KaYeCTBEHHBIC PEaKInK Ha
KaTHOHBI METAJIJIOB).

29

Pacuérnbie 3amaun. Pacu€Tsr Mmacchl
BEIIECTBA WK 00bEMA Tra30B 110
M3BECTHOMY KOJIMYECTBY BEIIIECTBA,
Macce Win 00bEMY OJTHOTO U3
YYaCTBYIOIIUX B PEaKIFH BEIIECTB,
pacuérsl Macchl (00bEMa, KOTHMIECTBA
BEIIECTBA) IPOAYKTOB PEAKIINH, €CIIN
OJTHO U3 BEIIECTB UMEET ITPUMECH.

30

l'omoBas koHTpoONMBHAs pabora

I/IHI/IHI/II/IpOBaHI/Ie U MMOAACPIKKaA
HCCHeHOBaTeHLCKOﬁ JACATCIIBHOCTHU
IIKOJIbHUKOB B paMKax pcain3alnuu
UMU MHAUBUAYAJIbHBIX U I'PYIIIOBBIX
HCCIIEA0BATCIIbCKUX ITPOCKTOB.

DopMHUpOBaHUE U Pa3BUTHE
OIICHOYHBIX YMEHUM
(KOMMEHTHPOBaHHE OLICHOK
y4YuTesIeEM, 00CY)KIECHHE OLIEHOK C
YYaIUMHUCS, KOJUIEKTUBHOE
OLICHHBaHHUE, B3aNMOIPOBEPKA U
OLICHHBAHHUE IPYT pyra

[,
'

YUAIIUMUCS). 2.} 2.

A
'
'

MIPU3HAKH) ¥ IPUMEHST 3TH
TIOHSTHSI TIPH OTIHCAHUH
COCTaBa M CTPOCHHUSI
BEIIECTB, TSI OOBSICHEHUS
OTACIBHBIX (DAKTOB U
seiaeHnii. OOBICHATEL 00IIHE
3aKOHOMEPHOCTH B
HW3MEHEHUN CBOMCTB
3JIEMEHTOB — METAJLIOB B UX
COEIMHEHUI ¢ y4EToM
CTPOEHHS UX aTOMOB U
MOJIOXKEHHS B
Ilepuonuueckoii cucreme
XUMHUYECKUX AJIeMeHTOB /JI.
N. MeHnneneera.
Xapaktepu3oBaTh
(omuchIBaTh) obITHE
XHUMHUUYECKHE CBOMCTBA
METAaJJIOB, UX Ba)KHEUIIIHMX
COEIMHEHUH, TTOJITBEPKAas
9TO ONMHCAaHWE IPUMEpPaMU
YpaBHEHUH
COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLMM;
MPUMEHEHNE METAJIOB B
pa3IHYHBIX 00NAcTsIX, a
TaKKe UCIOJIb30BAHUE X
JUTS CO3JTAHHSI COBPEMEHHBIX
MaTepUaIOB U TEXHOIOTHUM.
OmnuchIBaTh CIIOCOOBI
3aIIUThI METAJIJIOB OT
Koppo3uu. PackpsiBath
CYIITHOCTb OKHCIUTEIHHO-
BOCCTAHOBUTEIbHBIX
peakuuii NoCpeICcTBOM
COCTABIJICHUS AIEKTPOHHOT O
OanmaHca STHX pEaKIHi.
IIpoBoauTs peakuumy,
MOATBEPIKTAIOIIIHE
XapaKkTepHbIE CBOICTBA
M3yJaeMbIX BEIIECTB,
pacro3HaBaTh OIBITHBIM
yTéM HOHBI METAJIJIOB,

https://resh.edu.ru/subject/lesso
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MPUCYTCTBYIOIINE B BOJHBIX
pactBopax. Mcnons3oBath
€CTECTBEHHO-HaydHBIC
METO/IbI TIO3HAHHS —
MPOBEICHIE, HAOTIOICHUE U
OITICaHNe XUMHYECKOTO
JKCIIEpUMEHTa
(meMOHCTpaIOHHBIE 1
71a00PATOPHBIC OIBITHI,
MpaKkTHYeCKUue padoThI).
[TpencTaBisiTh pe3ynbTaThl
XMMHUYECKOT0 HKCIIEPUMEHTA
B (hopMme 3ammcH ypaBHECHHIA
COOTBETCTBYIOIINX PEaKIUi
U JIeNaTh BBIBOJBI Ha X
ocHoBe. CneoBaTh
IpaBujiaM IOJI30BaHUA
XMMHYECKO ITOCYI0i U
na00paTOpPHBIM
000py/IOBaHUEM.
HpOBO)II/ITI) BBIYHUCIICHUS 110
ypaBHCHI/IﬂM XUMHWYECKUX
peakimii. CaMOCTOSTENBEHO
TUIAHUPOBATh U
OCYIIECTBIISITH CBOIO
MO3HABATENLHYIO
JIeATENIbHOCTh; TIPUHUMATh
AKTHBHOE y4acTHE B
TpyNIoBoi yaeOHOMH

JeATENbHOCTH
3.  XuMus ¥ )KU3Hb
Ponp xumun B obecrieueHnn VHunuupoBaHue 1 HOLAEpKKa PackpbIBaTh posib XMMHH B
9KOJIOTMYECKOH, SJHEPTreTHYECKON 1 HCCIIEIOBATENILCKON AeSITEIbHOCTH PEIICHUH YHEPTETHUECKUX,
31 MIHUIIEBOI 0e30MaCHOCTH, Pa3BUTUH IIKOJIFHUKOB B PaMKax peai3aliii CBIPBEBBIX U 9KOJIOTHYECKHX
MenuiuHbl. [ToHsATHE 0 HaydHBIX MMM MHAUBHAYAIBHBIX M TPYIIIOBBIX | IPOOIIEM YeloBeuecTBa,
MeToaX MO3HAHHMS BEIIECTB U HCCIIEI0BATENBCKUX IPOSKTOB. ONHMCBHIBaTh OCHOBHBIC
XUMHYECKHX PEaKIui. HAaIPaBJICHUS PA3BUTHA
[NpencraBnenus 06 00X HAYYHBIX Opranusanys MoAroTOBKH XUMHYECKOH HAYKH
32 MIPUHIUNAX TPOMBIIUIEHHOTO coo0mIeHn# n3 pyopukn «3TO TexHoNmorun. [IpuMeHsTh
TOJTyYEHHs] BAYKHEHIINX BEIIECTB. HHTEPECHO», «K13Hb npasmiIa 6e30MacHOro
YenoBeK B MUPE BELIECTB U 3aMevaTebHBIX JIIOCH o0palieHHs ¢ BeeCTBaMH,
33 MaTepHajIoB: BAKHEHIIINE CTPOUTEIbHBIE UCIIONB3YEeMbIMH B

MaTepHabl, KOHCTPYKIIMOHHBIE

TOBCETHEBHOM JKU3HH,




MaTepuabl, KPacKH, CTEKJIO0, KepaMuKa,
MaTepHabI JJIs SIEKTPOHHKH,
HaHOMaTepHaJbl, OPraHNIECKHE U
MUHEpaJIbHBIE YIOOpEHHSI.

34

Xumus U 3I0pOBBE UENIOBEKA: MpaBHiIa
HCTIONB30BaHUs JIEKAPCTBEHHBIX
IpenaparTos, IpaBuiia 6e30MacHOro
WCIIONIb30BaHMSI TIPENapaToB OBITOBON
XUMMHU B TIOBCETHEBHOM JKU3HMU.

MpaBUJIa TTOBE/ICHUS B IIEISAX
cOepexeHHs 3/I0pOBbS U
OKpY’Karoiel IpupoaHON
Cpelbl; IOHUMATh Bpel
(omacHOCTh) BO3/IEHCTRBHS HA
JKHBBIE OPTaHU3MBI
OIpEe/IeIeHHBIX BEIECTB
cmbich nokazatens [TJK,
TIOSICHATH Ha MpUMepax
CIOCOOBI YMEHBIIEHUS 1
NPEeIOTBPALIEHHS UX
BPEIHOTO BO3/IEHCTBHSI.
AHanm3upoBaTh U
KPUTHYECKU OL[CHUBATh
nH(popMaIuio, CBI3aHHYIO C
XMMHUUYECKUMH MPOLIecCCaMu
" UX BJIMSIHHUEM Ha
COCTOSIHUE OKPYKAOLIEH
cpenbl. Mcnionb3oBath
TNOJTYYCHHBIC 3HAHU U
MpeCTaBICHUs 0 cepax
JACATCIBHOCTH, CBA3aHHBIX C
HayKOW U COBPEMEHHBIMU
TEXHOJIOTUSIMHU, KaK OCHOBY
JUIsl OPUEHTALIUH B BEIOOpE
cBoel Oymymieit
npoeccroHaILHOM
nearensHocTy. [IpuHnmarts
y4acTHe B 00CYXKICHHH
npoOsieM XUMHUYECKOi 1
SKOJIOTHYECKOU
HalpaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
MO3HIIMIO TIO TIpobieMe 1
IpeIaraTh BO3MOXHBIC
MYTH €€ pEeNIeHUs
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