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MNOACHUTEJIbHAS 3AITNCKA
Pabouas mporpamMmMa cocTaBiieHa B COOTBETCTBUU C TPEOOBAHUSIMMU:

e  ®I'OC ocHOBHOTO 0011IETO 0OpA30BAHUS;

e baszucHoro yue6Horo mrana Ha 2023-2024 y4eOHbIl TOI;

e VYuebHoro (o6pa3oBarenpHoro) mwiana MOY «Mopo3zoBo-bopkosckas CILI» Ha 2023-2024 yu. rox
o  denepanbHOTO NMEPEUHs YYCOHMKOB, JOMYIIEHHBIX MuHIIpocBenieHuemM PO

o [Tlonoxxenus o nmopsaKe pa3paboTKu paboYNX MPOrpaMm

JlaHHBII KypC CONPOBOXKAAET y4eOHBIN MpeaMeT « XUMUs» U IIpeIHa3HaueH [yl yJaluxcs 9 Kaaccos,
BBIOPABIINX ATOT MpeIMET Ui cAa4yn sk3ameHa B popme OI'D. Kypc Takke MOKeT ObITh CIIOIB30BAH IS
pacIypeHus U yriayoJeHHs IporpaMM IpeArpoGuIbLHOTO 00yHIEeHHUs 110 XMMUH U TIOCTPOSHHUS
WH/IMBUYAIbHBIX 00pa30BaTeIbHBIX TPAEKTOPUI yUaIIUXCs, MPOSBISIIOIIMX HHTEpec K Hayke. Kypc
MIOCTPOEH TaKUM 00pa30oM, 4TO MO3BOJISET PACIIMPUTH U YIIYOUTh 3HAHUS YYAIIUXCS 110 BCEM OCHOBHBIM
paszenaM NIKOJIBHOTO Kypca XMMHH OCHOBHOM IIIKOJIBI, @ TAKXKE JIMKBUIHPOBATH BO3MOKHBIE TPOOEIIBI.
ConeprkaHue Kypca MpeHa3Ha4eHO Ul OBJIQJICHUS TEOPETUUECKUM MaTEpUaIoM U 0TpabOTKH
MPAKTUYECKUX HABBIKOB PEIICHHS 3aJaHHI KOHTPOJIbHO-U3MEPUTEILHBIX MATECPHAIIOB.

Peann3anus naHHON IporpaMmsl ClIOCOOCTBYET UCIIOIB30BaHHUIO Pa3HOOOPa3HbIX (POPM OpraHu3aluu
y4eOHOro Ipolecca, BHEIPEHNUIO COBPEMEHHBIX METO/I0B 00Y4EHUS U M1€AarorHuecKuX TeXHOIOTHH.

esapb Kypca: MOArOTOBUTh YHAIIMXCS K HUTOTOBOM aTTECTAllMU 110 XUMHH 33 KypC OCHOBHOM
00111e00pa30BaTeIbHON MIKOJIBI, K MOCTYIUICHUIO BHITYCKHUKOB B IPOGUIbHbBIE KIACCHl CPEAHEH IIKOJBI.

OcHoBHBIE 32Ja4M Kypca:

e H3yYeHUE HOPMATHUBHBIX JOKYMEHTOB M CTPYKTYPHI SK3aMEHAIIMOHHON pabOTHI O XUMHH B hopme
OoI'D;

e (opmMupoBaHUE y yUAIINXCS KYJIbTYPhI BBIIOJTHEHUS aTTECTAIIMOHHBIX 3aaHUl;

e 3aKpeIUIeHHe, CUCTEMAaTU3allus U paclIMpeHNne XUMUYECKUX 3HAHUN yJaluxcs 0 OCHOBHBIM
pazzenaMm Kypca XUMHHM OCHOBHOM IIKOJIBL;

e Ppa3BUTHE HABBIKOB CAMOCTOSATEIbHOU pabOThI;

e (opmMupoBaHUE HABBIKOB aHATUTHUUYECKOH JIEATEIHHOCTH, IPOTHO3UPOBAHUS PE3YyIbTaTOB AJIs
Pa3IMYHBIX BApUATUBHBIX CUTYAIIU;

e pa3BHUTHE MMO3HABATEIBHOTO MHTEPECA, MHTEIEKTYaIbHBIX CITIOCOOHOCTEH B MpoIlecce MOucKa
peueHui;

e DPa3BUTHE YMEHUU JJOTUYECKU MBICIUTh, BOCIIUTAHUE BOJIU K MPEOJA0JIECHUIO TPYIHOCTEM,
TPYIOITIO0US U JOOPOCOBECTHOCTH;

e (opmMupoBaHHE HABBIKOB UCCIIEIOBATENLCKON ACSITENFHOCTH;

e (opMHUpPOBaHKE HHAUBUAYATHHBIX 00pa30BaTEIbHBIX TOTPEOHOCTEH B BRIOOPE TaTbHEHIIIETO
npoduss oOyueHus B cTapiiei mIkoe.

MECTO KYPCA B YYEBHOM ITPOLECCE
Ha BHEypouHyI0 eaTenbHOCTh B 9 Kilacce 0TBOAUTCA | yac B HEZIENIO

Pabouas nporpamma paccuntana Ha 34 u.



INJIAHUPYEMBIE PE3YJIbTATBI
Ha 3aHsATHSAX BHEYPOUHOU AeSITENbHOCTH «MUP XUMUN» 00YJarOIIHUeCcs JOMOHIT CBOU 3HAHUS IO XUMHUH,
MOBBICST CBOM YPOBEHb TEOPETUYECKON M IKCIICPUMEHTAIBHOM MOATOTOBKH. 3aHSATHS MPU3BaHBI TPOOYTUTH
Y YYaIIUXCs HHTEPEC K XUMUYIECKOM HAyKH, CTUMYJIMPOBATh JAJIbHEUIIee H3yICHIEe XUMUU. XUMHUIECKUE
3HaHUs, CHOPMUPOBAHHBIC HA BHEYPOUHBIX 3aHITHUSX, TOMOTYT 00YUYaIOIIMMCS B TIOATOTOBKE K 3K3aMEHY I10
XUMWH U B JAJIbHEHIIIEM OCO3HAHHO BHIOpATh HAIpaBlIeHHUE MPOPUITHBHOTO 00yUCHUSI.
IIpenMeTHBIMU Pe3yabTATAMH OCBOCHUS IIPOTPAMMBI SIBJISIFOTCS:
- B TIO3HABATENBHOM c(hepe: ONMUCHIBATH IEMOHCTPAIMOHHBIC M CAMOCTOSTEIIBHO MIPOBEICHHBIC
9KCIIEPUMEHTBHI, HCIIOJIB3YS JJISI TOTO PYCCKHM SI3BIK U SI3BIK XUMUH; HAOTIOAATh IEMOHCTPUPYEMBIE U

CaMOCTOATCIIbHO IIPOBOJAUMBIC OIIBIThI, XUMHYCCKUEC PCaKIHH, IIPOTCKAOIINE B ITPUPOJAC U B 6BITy;

- B [ICHHOCTHO-OPHEHTAIIMOHHOI chepe: CTPOUTH CBOE MTOBEICHUE B COOTBETCTBUY C MPUHIIUIIAMU
Oepe’KHOTO OTHOLIEHHS K IPUPO/IE;

-B pr,[[OBOfI C(bepe: IIaHUPOBATH U OCYIIECTBIIAITE CAMOCTOSATCIIBHYIO pa60Ty I10 ITIOBTOPCHUIO U OCBOCHHUTIO
TCOpeTH‘ICCKOﬁ 4acCTH, IJIAHUPOBATHb U ITPOBOAUTH XUMHYCCKHI OKCIICPUMCHT, MCITI0JIb30BaTh BCIICCTBA B

COOTBCTCTBHHU C UX IIPCAHAZHAYCHUCM U CBOﬁCTBaMH;

- B c(hepe Oe30MmacHOCTH KHUIHEACITENIbHOCTU: OKa3bIBaTh MEPBYIO MIOMOIIb IIPU OTPABIICHUSX, 0)KOTaX U
JIPYTUX TpaBMax, CBA3aHHBIX C BELIECTBAMHU U JaOOPATOPHBIM 000PYIOBAHUEM.

JINYHOCTHBIMH pe3yJbTaTaMu SABJISAIOTCA:

-B HCHHOCTHO-OpHeHTaHHOHHOﬁ C(bepe — YYBCTBO I'OpAOCTH 34 pOCCHﬁCKYIO HAayKy, OTHOUICHUC K TPYAY,
HEJICYCTPEMIICHHOCTE, CAMOKOHTPOJIb 1 CAMOOIICHKA,

- B TpyI0BOH c(hepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JalibHEelIIel 00pa3oBaTebHON TPACKTOPUH,
- B I03HABATEIbHOU c(epe: MOTHBALUS YUEHMsI, yYMEHHE YIPABISATh CBOECH [M03HABATEIbHON JEATEIbHOCTH.
MeTanpeaMeTHbIMHU Pe3yabTATAMM SBISIOTCS:

- BJIaJICHUE YHUBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMU I€ATEILHOCTU: HA0II0/IEHHE, U3MEPEHHE,
HKCIEPUMEHT, y4eOHOE HCCIIEI0BAHUE;

- YMEHHE T€HEPUPOBATH UJIEH, OTIPEIEIATh CPEICTBA, HEOOXOIUMBIE I UX Pealu3alliu;

- YMEHUE ONpPEeNATh eI U 331a4H JesTeIbHOCTH, BBIOUPATh CPEICTBA pealu3alluy eI U IPUMEHSTh UX
Ha IIPaKTHKE;

- UCIIOJIB30BATh PA3JIMYHBIC UICTOUYHHUKU IJIA ITOJTYUCHUA XUMHYECKOH I/IH(i)OpMaIII/II/I.

OcBoeHME IPOrpaMMbl BHEYPOUHOU ASATEIHLHOCTH OGV‘-I&IOHJI/IMI/IC}I TTO3BOJMT IOJYYHUTH CICAYIOINMINEC
PE3YIbTAThI:




B cehepe pazeumun nuunocmupix ynueepcanvhuvix yueOHbIX 0eiicmeuil 6 pamKax:
1. Koenumueno2o komnonenma 6yoym cghopmuposansi:

- OCHOBBI COLIMAJIBHO-KPUTUYECKOT'O MBIIIJICHUSI, OPUEHTAIUSI B OCOOEHHOCTSIX COLIMANIbHBIX OTHOIICHUM U
B3aHMOJICHCTBUM;

- OKOJIOTUYCCKOC CO3HAHUC, ITPU3HAHUC BBICOKOI IIGHHOCTH KU3HHU BO BCEX €€ IMPOABJICHUSAX  ITPABUJII
IIOBCIACHUA B HPCSBBIqaﬁHBIX CUTyalusix.

2. [lenHocmHo20 U 3IMOYUOHATLHO20 KOMNOHEHMO8 Oy0em chopmMuposana:

- IOTPeOHOCTh B CAMOBBIPAKEHUHU U CAaMOpPEaTU3allii, COUATbHOM IPU3HAHUH.

3. JleamenvHocmuo2o komnonenma 6yoym cqhopmuposansl.

- YMEHHE BECTH JIMAJIOT Ha OCHOBE PABHOINPABHBIX OTHOIICHUI M B3aUMHOTO YBAXXEHUS U IPUHSATHUS,

- YCTOMYMBBIN [T0O3HABATEIIbHBIN MHTEPEC U CTAHOBJIEHUE CMBICI000pa3yronie pyHKINY TO3HABATEIILHOTO
MOTHUBA;

- TOTOBHOCTb BbIOOpa MpoHUIBLHOTO 00pa3oBaHMSL.

2. O0y4aronIuiics MOIyIUTh BO3MOXKHOCTD TSI (DOPMHUPOBAHHS:

- BEIPQ)KCHHOM yCTOMYMBON y4eOHO-TTO3HABATEIBHON MOTHBALIMY U HHTEPECa K YUCHHUIO;
- FTOTOBHOCTH K aMOOOPa30BaHUIO U CAaMOBOCIIUTAHUIO.

B cehpepe pazeumusn pecynsamuénbix yHugepcanbHulx yuednsix 0eticmeuil 00yuarouuiica

1. Hayuurcs:

- HEJICOJaraHuro, BKIII04asa MOCTAaHOBKY HOBBIX ueneﬁ, npeo6pa3OBaHHe HpaKTH‘IGCKOﬁ 3aJa4u B
MO3HABATCIIbHYIO;

- CaMOCTOATEIbHO AHAIU3UPOBATH YCIIOBHS JOCTUKEHHUS LIEJIA HA OCHOBE YUYETa BBIICICHHBIX YUUTEIIEM
OpPUEHTHPOB JACUCTBUS B HOBOM y4eOHOM MaTepuale;

- INIAHUPOBATH ITyTH JTOCTUKEHUS LEIEH.

2. I[Tony4uTh BO3MOKHOCTh HAYUHUTHLCS:

- CaMOCTOATCIIBHO CTaBUTh HOBBIC y‘Ie6HBIe OCIn 1 3aJa4u,

- [IpU IJIAHUPOBAHUUN JOCTUKCHUA LIeJIeH CaMOCTOSTENbHO U aIeKBaTHO YYUTHIBATH YCJIOBUA U CPCACTBA UX
JOCTHIKCHHUA.

B cehepe pazeumun KoMmMyHuKamugHvIX YHUGEPCAILHBIX YUEOHBIX OeUCMEUILL 00YYalOuuiica

1. Hayuurcs:



- aICKBATHO UCIIOJIL30BATh pCYb JIS INIAHUPOBAHUS U PCTYIIAIUN cBOCH JACATCIIbHOCTH,

- aICKBATHO UCIIOJIB30BATh PCUYCBLIC CPCACTBA JJIA PCHICHUS PA3JIMYHBIX KOMMYHUKATUBHBIX 3a1a4,; BJIAACTh
YCTHOﬁ W THCHMEHHOM PE€YBI0; CTPOUTH MOHOJOT'MYCCKOC KOHTCKCTHOC BEICKA3bIBAHHUC,

- OpraHu30BbIBATH U IIJIAHUPOBATH yqe6Hoe COTPYAHHUYECTBO C YUYHUTECIEM U CBEPCTHUKAMMU

- HIHTETPUPOBATHCS B IPYIILY CBEPCTHUKOB U CTPOUTH NIPOAYKTUBHOE B3aUMOJEHCTBHE CO CBEPCTHUKAMMU U
B3POCIIBIMH.

2. Ilony9uTh BO3MOKHOCTh HAYUHTHCS:

- 6paTB Ha cebs WHUIIMATUBY B OpraHHU3alli COBMECTHOTI'O I[CﬁCTBPIH;

- OKa3bIBATh NOAACPIKKY U COI[GP'ICTBI/IC TEM, OT KOI'O 3aBUCHUT JOCTHXXCHHUC 1LICJIN B COBMECTHOM
ACATCIIBHOCTH.

B cghepe pazeumua noznasamenvHvix YHUBEPCANLHBIX YUEOHBIX OCUCMEUIL 00YUAIOUWUIICA

1. Hayuwrcs:

- OCHOBaM peaju3alyu MPOEKTHO-UCCIEA0BATEIBCKOMN AEITEIbHOCTH;

- MPOBOAUTH HAOJIOACHUS U SKCIIEPUMEHT 10]T PYKOBOJICTBOM yUUTEJIS;

- OCYIIECTBIIATH PACIIMPEHHBIN MOUCK UH(OPMAILIUU C UCTIOJIB30BAaHUEM pecypcoB OubinoTek u MHTepHeTa.

2. ITonyyuT BO3MOXKHOCTh HAYYUTHCS:

- CTaBUTb MPOOIEMY, apryMEHTHUPOBATh €€ aKTYaJIbHOCTb;

- CaMOCTOATCIIBHO IMPOBOJAUTD UCCICIOBAHUS HAa OCHOBC ITPUMCHCHUA MCTOIOB Ha6J'IIO)1€HI/I$[ u
OKCIICPUMCHTA,

- BBIIBUT'ATh T'HIIOTE3bI O CBA3SAX U 3dKOHOMCECPHOCTAX ITPOLICCCOB;
- OpraHru30BaThb UCCICAOBAHUE C LCJIIbIO IPOBCPKU T'HIIOTC3bI,

- ACJIaTh YMO3aKJIOYCHUS U BBIBOABI HA OCHOBC apTryYMCHTAILIUH.

TpeGoBanusi K YyPOBHIO OATOTOBKH y4aIllUXCSI

3HAaTh/ HOHUMATh:

e XUMHYECKYIO CUMBOJIUKY:
e 3HAKU XMMHUYECKUX DJIEMEHTOB, (POPMYJIbl XUMUYECKUX BEILLECTB, YPABHEHHS] XUMUUYECKUX PEAKIIHii;
BAKHEUIIINE XUMUYECKUE ITOHATHUSA:



e  BEIIECTBO, XUMUUYECKUU 3JIEMEHT, aTOM, MOJIEKYJIA, OTHOCUTEIIbHBIE ATOMHAsI U MOJIEKYJIIpHAs
Macchl, HIOH, KATHOH, aHUOH, XUMHUUECKasi CBA3b, JIEKTPOOTPULIATEILHOCTD, BAJICHTHOCTb, CTEIICHb
OKHUCJICHUS1, MOJIb, MAJISIpHAsi Macca, MOJIIPHBIN 00BEM, paCTBOPBI, IMEKTPOJIUTHI U HEDJICKTPOIUTHI,
3IEKTPOJUTUYECKAS] TUCCOLUALINS, OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHHE,
TETUIOBOH 3(PPEKT peakinu, OCHOBHBIC TUIIBI PEAKIIUN B HEOPTaHUICCKOW XMMHH,

e  XapaKTEpHbIC MPU3HAKU BAXKHEHIIINX XUMUYECKUX MTOHATUH;

e 0 CYILIECTBOBAHUU B3aUMOCBSI3M MEXKY BAKHEUILIMMU XUMUYECKUMU MOHATUAMMU;

e CMBICII OCHOBHBIX 3aKOHOB M TEOPUHU XUMHH: aTOMHO-MOJIEKYJIIpHAsl TEOPHsl, 3aKOHBI COXPaHEHUS
MAacCChl BEUIECTB, MIOCTOSHCTBA COCTaBa, nepuoanyeckuit 3akoH /1. 1. Menneneesa

YMers:

Has3zvieamo:

XUMHUYECKHE 3TIEMEHTBI; COEJUHEHUS U3yYEHHBIX KJIIACCOB HEOPraHUUYECKHUX BEILIECTB; OPraHMYECKUE
BEILIECTBA 10 UX (pOpMyJie: METaH, 3TaH, ITUICH, alleTUJICH, METaHOJI, 3TAHOJ, TTIUIEPUH, YKCYCHAsI KUCIIOTa,
[IF0KO3a, caxaposa.

Oovacuamp:

(bu3nyecKuit CMBICT aTOMHOTO (ITOPSAIKOBOT0) HOMEpPAa XUMUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIBI U IEpHOa
B nepuoanueckon cucreme .M. MenaeneeBa, K KOTOPBIM AJIEMEHT MPUHAIICKUT; 3aKOHOMEPHOCTH
M3MEHEHUs CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpe/iesiax MalbIX EPUOJOB U TJIaBHBIX MOArPYII, a
TaKXe CBOMCTBA 00pa3yeMbIX MU BBICIIUX OKCHJIOB;

CYLIHOCTB IIpOIecca SIEKTPOIUTUYECKOM TUCCOLMAlMU U peaKluii HOHHOTO OOMeHa

Xapaxmepu3zoeamp:

XUMHUYECKHE AJIEMEHTHI (0T BOAOPO/A 10 KAIbIIHs) HA OCHOBE MX IMOJIOKEHUS B IEPHOJNYECKON CHCTeMe
xuMudeckux eMeHToB [l. 1. MenneneeBa u 0coOeHHOCTEN CTPOCHHS KX aTOMOB;

B3aUMOCBA3b MCKAY COCTABOM, CTPOCHUCM U CBOMCTBaMH BCIICCTB,

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBAHHUM U
coJIe.

Onpeodename, Knaccuguyuposamso;

COCTaB BEUIECTB MO MX (HopMysaM; BaICHTHOCTh U CTETIEHb OKUCIICHUS JIEMEHTA B COSMHEHHH,
BUJ] XUMHUYCCKOM CBSI3U B COCUHECHUSX

MIPUHA/IJICKHOCTD BEIIECTB K OMPEAeIEHHOMY KJIacCy COSIMHEeHHIA,

THITBI XAMUYECKHUX PEAKIIHI; BO3MOKHOCTh TPOTEKAHUS PEAKIMI HOHHOTO OOMEHA.
Cocmaename:

CXEMBI CTPOCHUS aTOMOB MepBbIX 20 3neMeHTOB nepuoanueckoit cucremsl .. Menneneena;

(bOpMy.HBI HCOPTaHNYCCKUX COE€IUHEHUI HU3YUYCHHBIX KJIACCOB;



YPAaBHEHUsI XUMUYECKUX PEAKLIUMN.

Oopawamoca:

C XUMUYECKOU MOCYOU 1 JJA00PATOPHBIM 000PYIOBAHHUEM.

pacro3HaBaTh ONBITHBIM ITyTeM: ra3000pa3HbIe BELIECTBA: KUCIOPO, BOAOPO/, YIJIEKUCIIbIN ra3, aMMHAK;
PacTBOPBI KUCIIOT U ILIEJI0YEH 110 U3MEHEHUIO OKPACKH UHAMKATOPA;

KHCJIOTBI, HICJIOYH 1 COJIM 110 HAJIMYKUIO B UX paCTBOpax XJIOPUI-, CYJ'IB(baT', Kap6OHaT'I/IOHOB U MOHa
AMMOHMUA.

Buiuucnamo:
MacCOBYIO JIOJIO0 XMMHUYECKOT0 3JIeMeHTa 10 GopMyJie COeTUHEHHUS;
MacCOBYIO JIOJIO BEIIIECTBA B PACTBOPE;

KOJIMYCCTBO BC€IICCTBA, 00BEM MIIH MacCCy BCUICCTBA 110 KOJIMYECTBY BCIICCTBA, O6T)€My NI MacCce
pearcHTOB UJIH IIPOAYKTOB PCAKIIUU.

Hcnonvzoeams npuoopementvle 3HAHUA U YMEHUA 6 RPAKMUYECKOU 0eAMeIbHOCHU U NOBCEOHEBGHOIL
HCUHU 0N

0e30I1acHOro O6paIII€HI/I$I C BCIICCTBaMU U MaT€prajlaMu B IMOBCEAHEBHOM XKU3HU U rpaMOTHOI'0 OKa3aHusd
nepBoﬁ IIOMOIIM ITPHU OKOr'aX KHUCJIIOTAMU W IICJI0YaMM;

OO0BSICHEHUS OTAENBbHBIX ()AaKTOB U MPUPOJHBIX SIBICHUN; KPUTHUECKON OLIEHKH HH(OPMALIUU O BEIECTBAX,
UCMOJIb3yEeMBbIX B OBITY.

COJEPKAHUE KYPCA.

(34 gaca, 1 gyac B HezemO)

Tema 1. Bewyecmeo. (7 uacos)

Crtpoenue atoMa. CTpoeHHUE 3IEKTPOHHBIX 000JI0ueK aToMOB MepBbIx 20 anemeHToB [leproandeckoit
cuctemsl /.M. Menneneena.

[Tepuonnueckuii 3akoH u [leprnonnueckas cucteMa xumudeckux snemeHToB .M. Menneneesa. ['pynmsl u
nepuobl. [lepuoanueckon cucrempl. DU3HUECKUN CMBICIT IOPSAIKOBOTO HOMEpPAa XMMHYECKOIO 2JIEMEHTA.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B CBSI3H C MOJIOKEHHEM B
[Iepuoanueckoit cucreme xumuyeckux 3semeHToB .M. Menneneena.

CTpOeHI/Ie BEILIECTB. XMMHUYECKas CBI3b. KOBaJCHTHAs (HOJ'UIpHEl}I )51 HCHOJ'ISIpHaSI), MOHHasA, METAJIJIMYCCKasd.

BaneHTHOCTh XMMHYECKHUX 3JIEMEHTOB. CTEEeHb OKUCIIEHNS XUMHYECKHX 3JIEMEHTOB.



YucThIe BEIECTBA U CMECH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUH 351eMeHT. [IpocThie U cinoxHbie BeniecTBa. OCHOBHBIE KIIACCHI
HEOpPraHM4YECKUX BelecTs. HoMeHKIIaTypa HEOPraHUYECKUX COEAUHEHUN.

Tema 2. Xumuueckas peaxyus. (7 uacos)

Xumu4eckas peaklys. Y CJI0BUS U IPU3HAKU IIPOTEKAHNS XUMUYECKUX peakuil. XMMUYECKUE YPABHEHUS.
CoxpaHeHne Macchbl BEIECTB IPH XMMUYECKHUX PEAKIMSIX.

Krnaccudukanusa XuMHUECKUX peaklUi Mo pa3IMyHbIM MPU3HAKAM: YUCIIY U COCTaBY UCXOIHBIX U
IIOJIyYEHHBIX BEIIECTB, N3MEHEHHUIO CTENIEHEN OKHUCIEHHSI XUMUYECKHUX JIEMEHTOB, MTOTJIOLEHUIO 1
BBIJICTICHUIO YHEPTHH.

DNEKTPOIUTHI U HEINEKTPOIIUTHI.

KaTtnonsl u aHHOHBI. DIEKTPOIUTUYECKAS TUCCOLMAIINS KUCIIOT, IIEJI0UYeH U coJiel (CpeIHuX ).

PCaKIII/II/I HOHHOT'0 OOMEHA U YCI0BUA X OCYLICCTBIICHHA.

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aKnuuu. OKHCIIUTEIb U BOCCTAHOBUTENb.

Tema 3. Inemenmapuvie 0cHO8bl Heopeanuveckou xumuu. (9 uacos)

XHUMUYECKUE CBOKWCTBA MTPOCTHIX BEMIECTB. XUMUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB-METAJIOB: MIEIOYHBIX
U IIeT0YHO3EMEIIbHBIX METAIJIOB, aIIOMUHUS, JKeae3a

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJIOPO/Ia, KUCIOPO/Ia, TAIOT€HOB, CEPHI, a30Ta,
dbocdopa, yraeposa, KpeMHUS.

XUMHUYeCKHe CBOMCTBA CIIOKHBIX BEIISCTB.

XUMHUYECKHE CBOMCTBA OKCUAOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX.
XHUMHUYECKHE CBOMCTBA OCHOBAHMUIA.

XHUMHUYECKHE CBOMCTBA KHUCIIOT.

XUMHYECKHE CBOMCTBA COJIeH (CpeTHHX ).

KowmmrekcHbie conm.

BzanmocBsa3b PA3JIMYHBIX KJIACCOB HEOPTAaHNUYCCKUX BEIICCTB.

Tema 4. Memoowl no3nanus éeuiecme U XUumMu4ecKux A61eHull.



IKcnepumenmanvhvle 0CHO8bL XUumuu. (8uacos)
[TpaBwiia 6e30macHO# pabOTHI B IIKOJIBHOM JIabopaTopuu. JlaboparopHas mocyaa u 060pyaoBaHue.
Paznenenue cmecel 1 0UMCTKA BEILIECTB.
[TpuroroBieHre pacTBOPOB.

Omnpenenenne xapakrepa cpeibl pacTBOpa KHCIOT U IIEJI04YeH ¢ IOMOIIBI0 HHAMKATOpoB. KauecTBeHHBIE
peaKIMy Ha UOHBI B pacTBOpE (XJIOpUI-,CcyabdaT-, KapOOHAT-UOHBI, HOH aMMOHHUS).

[Tonmy4yenue razoo0pa3HbIX BemecTB. KauecTBeHHBIE peakiny Ha Ta3000pa3Hble BEHIeCTBa (KHCIOPOI,
BOJIOPO/I, YIJICKUCIIBIH T'a3, aMMHAK).

[Tonyyenue u n3ydeHue CBOMCTB U3YYEHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB.
[TpoBenenue pacyeToB Ha OCHOBE (POPMYI M YPAaBHCHHIA PEAKITUH.

Brrunciaenns MaccoBOi TOJIM XUMHUYECKOTO JIEMEHTA B BEIISCTBE.

Brruuciienuss MaccoBoil J0JIM paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

Beruuciienne konuuecTBa BellecTBa, MacChl MM 00beMa BELIECTBA 110 KOJIMYECTBY BEIIECTBA, MACCE UIIH
00BbEMY OJTHOTO U3 PEareHTOB MU MPOYKTOB PEAKIIH.

Pemenue 3ananus 23 B 3K3aMEHallMOHHON paboTe «peabHbI XUMUYECKUI SKCIIEPUMEHT)

Tema 5. O6001mIeHHe U TOBTOPEHHE MAaTEPHAJIA 110 XMMHH 32 KYPC OCHOBHOM MIK0JIbI (3 4yaca)
ITpo6nembl 0e30MacHOro UCHOIB30BAHUS BEIIECTB U XMMUYECKHX PeaklUil B MOBCEHEBHOM KU3HU.
XUMHUECKOE 3arpsi3HEHUE OKPY)KAIOIEH CPe/Ibl U €T0 TOCIEICTBHS.

YemoBek B MHPE BEIIECCTB, MATCPUAJIOB 1 XUMUUYCCKHUX peaKHHﬁ.

YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

Ha3zBanue TeMbl Bcero uacoB
Tema 1 BemecTso. 7
Tema 2 XUMUYECKUE PEAKIIUU 7
Tema 3 DJIeMEHTapHbIE OCHOBBI HEOPTraHUYECKON XHUMUH. 9
Tema 4 MeToabI MO3HAHUS BEMIECTB U XUMHUYECKUX SIBJICHUM. 8

BKCHepI/IMeHTaHBHBIe OCHOBBI XMMUH.

Tema 5 O060011eH1Ee U TOBTOPEHNE MaTepraa Mo XMMUHU 32 Kypc OCHOBHOM 3




IIKOJIBI

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHE.

Ne Ne Jara IIpum
ypoxa | ypoka Tema Ilnanup. | PakTHy.
n/n B
Teme
Tema 1. BemecTBo. (7 4acoB)
1 1 Crpoenue atoma. CTpoeHUE 3JIEKTPOHHBIX
000J104€K aTOMOB NepBbIX 20 3IEMEHTOB
nepuoanueckor cucreMsl .M. MeHneneena
2 2 [lepuoanyueckuii 3aKOH U IEPUOANYECKAsL CUCTEMA
xumuueckux ayemenToB [[.M. Meneneena
3 3 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB JIEMEHTOB H
UX COCJIMHEHUH B CBS3H C MOJIOKEHUEM B
ITeproanyeckoil cucTeMe XUMUYECKUX 2JIEMEHTOB
4 4 XuMHUYEcKasi CBSI3b: KOBAJICHTHAs (TTOJISIpHAS U
HETOJISIPHAsI), NOHHAS, METAJUTHYCCKAs)
5 5 BaneHTHOCTh U cTeleHb OKUCIICHUS XUMHUECKUX
AJIEMEHTOB
6 6 [TpocTeie u ciiokHbIe BemecTBa. OCHOBHBIE KITaCChI
HEOpraHMYecKux BemecTB. HoMenknaTypa
HEOPraHWYECKUX COCIMHEHUI
7 7 KonTponsHoe TectupoBanue Nel o teme
«BeniectBo»
Tema 2. Xumnueckue peakuuu (7 4acoB)
8 1 XuMudeckasi peakiusi. Y CIOBUS U IPU3HAKU
IIPOTEKAHUS XUMUYECKUX PEAKLIUNA. XUMUYECKHE
ypaBHeHus. CoxpaHEeHHE MaCChl BELIECTB MpHU
XUMHUYECKHUX PEAKIIHSIX
9 2 Knaccugukarus XaMIYecKuX peakiuii 1o
pa3IMYHbBIM MPU3HAKAM
10 3 DIEKTPOTUTHI M HEDNIEKTPOJINTHL. KaTHOHBI 1
AQHUOHBI
11 4 DIIEKTPONUTHYECKAs AUCCOLMALINS KUCTIOT,
niesouel u conen (CpegHux)
12 5 Peakmii noHHOTO 0OMEHA U YCIIOBUS UX
OCYIIIECTBIICHUS
13 6 OKHCINTENEHO-BOCCTAHOBUTENBHBIC PEAKIINN
14 7 Ypok — ynpaxknenue. O6001eHne 1
CHUCTEeMaTU3alus 3HaHUI 10 TeMe «XUMHUYECKHE
pEaKIum
Tema 3. JiieMeHTaApHBIC OCHOBbI HEOPraHMYeCKOoil XuMuM. (9 4acon)
15 1 XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB -

MCTAJlJIOB




16

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB -
HEMCETAJIJIOB

17

XUMHUYECKUE CBOMCTBA OKCHJIOB: OCHOBHBIX,
aM(pOTEPHBIX, KUCIIOTHBIX

18

XUMHYECKUE CBOMCTBA OCHOBAHU. XUMHUYECKUE
CBOMCTBA KUCJIOT

19

XUMHYECKUE CBOMCTBA coJiel (CpeTHHX)

20

IToHsiTHE O KOMIUIEKCHBIX COJIsAX. VX moydeHue.

21

BzanmocBs3p Pa3IUYHBIX KJIACCOB HEOPraHMYCCKUX
BCIICCTB.

22

OO0001EeHUE U CUCTEMATU3ALIMS 3HAHUM 110 TEME
«DJIeMEHTapHBIC OCHOBBI HEOPTraHMYECKONH XUMHUU. )

23

KonTponbHoe TectupoBanue Ne2 1o reme
«JIEMEHTapHbIE OCHOBBI HEOPraHMYECKON XUMHUU. »

Tema 4. MeToAbI NO3HAHNS BEIIECTB H XHMHUYECKHUX ABJICHHIL.

3KCHepI/IMeHTaJIbeIe OCHOBBbI XMMHH. (8 qacon)

24

[IpaBuna 6e30omacHO pabOTHI B IIKOJIHHOU
naboparopuu. JlabopaTopHas nocyna u
obopynoBanue. Pa3nenenue cMeceil 1 O4MCTKA
BEII[ECTB.

25

Ornpezenenne xapakrepa cpe/ibl (pacTBOpa KUCIOT
U IEJIOYUEH) C TIOMOIIbI0 HHIUKATOPOB.
KadecTBeHHbBIE peakIi Ha HOHBI B pPaCTBOPE
(xopua-, cynbdart-, KapOOHAT-HOHBI, HOH
aMMOHMSI) U Ha ra3000pa3Hble BENIECTBA.

26

[Tosryuenue razoo0pa3Hbix BeniecTs. KauecTBeHHBIE
peakIMy Ha ra3oo0pa3Hble BelecTBa (KUCIOpO/,
BOJIOPOJ], YTIIEKUCIIBIN Ta3, aMMHUAK)

27

Pemenue 3ananus 23 B 5K3aMeHaLMOHHOM paboTte
«peaJbHbI XUMUYECKUN IKCIIEPUMEHT»

28

Pemenue 3amanus 23 B sKk3aMeHAIMOHHOMN padoTe
«peajbHbI XUMUYECKUN IKCIEPUMEHT»

29

Briuucienne MaccoBOM JTOJIU XUMHUYECKOTO
3JIeMEHTAa B BellecTBe. BrIUMCiIeHns MacCOBOM JTOIH
pacTBOPEHHOTO BEIIECTBA B paCTBOPE.

30

Boruncnenue konmdecTBa BELIECTBA, MACChl TN
o0beMa BeIecTBa 10 KOJIMYECTBY BEILECTBA, Macce
WK 00bEMY OJIHOTO U3 PEareéHTOB UJIU MPOAYKTOB
pEaKIHH.

31

O0001eHne 1 cUCTEMAaTU3ALNS 3HAHUI 110 TEME
«MeToIbI HO3HAHUS BEIECTB U XUMHUYECKUX
SIBJ'IGHI/II\/II. :‘)KCHepI/IMeHTaHBHBIe OCHOBBI XUMHUHN)»»

Tema 5. O0001IeHHE ¥ TOBTOPEHHE MATEPHAJIA 110 XMMHH 32 KYPC OCHOBHOM IIKOJIbI

(3 yaca)

32

1

Tectuposanue no Bapuantam OI'D 2019 n
nemoBepcuu 2020 rona

33

Tectuposanue no Bapuantam OI'D 2019 n
nemoBepcuu 2020 rona

34

Nrtorooe TectupoBanue
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YYEBHO-METOAUYECKASA JIUTEPATYPA

OtkpsiThiid bank 3amanuii Ha calite ®UIIN.

OI'D 2020. Xumus. 14 BapuantoB. Tunosble BapuaHThl SK3aMEHALMOHHbIX 3aaaHuil. FO.H.
Mensenes - M.:M3aatenbcTBo «OK3amMen», 2022

OI'D 2020. Xumus. 12 BapuanToB. TunoBsie BApuaHThI 3K3aMEHALIMOHHBIX 3aJJaHUN OT
paszpabotuukoB OI'D / FO.H. Measenes - M.:M3narenscTBo «OKk3ameny, 2022

Xumusi. OCHOBHO# rocy1apCTBEHHBIH 9K3aMeH. | 0TOBHUMCS K UTOTOBOM arTeTanuu.: (yueOHoe
nocobue) / 1.10. Jlo6potun, I'.H. MonuanoBa. - MockBa: U3aarenbctBo «MHTENEKT — IeHTpY, 2020
OI'D 2019. Xumus: treopus u npakruka / A.D. AnTommH. — Mocksa: «9kcmo», 2018

XUMHYECKUE YpaBHEHH: TpeHaxkep miis nmoarotoBku k OI'D / E.B. 3b1koBa. — PocToB-Ha-/{oHy:
®enukc, 2019



