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Pabouas nporpamma no xumum 114 11 kiacce (0a30Bblil YypOBEeHBb) COCTABJIEHA HA
OCHOBE:

1) ®enepanproro 3akona Ne273-03 «0O6 obpazoBanuu B Poccutickoit Deaepammm»

2) ®enepalibHOTO FOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPETHEro 0OIIEeTo
o0pa3oBaHusi, YTBEPKIECHHOTO IMpHKa3oM MuHucTtepcTBa 00pa3oBaHus U HAyKu PO
or 17.12.2010 r. np.Ne1897 ¢ m3menenusimu ot 31.12.2015r. Nel1577

3) [IpumepHoii nporpammbl 1o xumuu 10-11 kimaccel

4) OcHOBHOM 00pa30BaTEILHON MPOrPAMMBI CPEIHETO (TIOJIHOTO) OOIIEro 00pa3oBaHUs
MAOY COHI Nel . 3abaiikanbck

5) Honoxenuss MAOY COII Nel «O pazpaboTke nenaroraMu y4eOHbIX paboO4yuXx Mmpo-
rpaMM MO MpeAMETaM», YTBEPKIECHHOTO Ha IEAaroruueckoM COBETE

(mpotokoit Ne 4 ot 04.05.2016r.)

C yuerom:

1) ®enepanbHoro nepeuns yueOHnkoB IIpukas Munucrepctsa npocsenieHuss PO Ne
345 or 28.12.2018

2) HWuadopmauronnoro nucema 'Y IO «MPO 3abaiikanbckuii kpai» Ne 76 ot
06.02.2019 «O6 ucnonp30BaHUM y4€OHHUKOB y4e€OHO-METOJINYECKUX KOMIUIEKTOB, HE
BONIC/IINX U UCKIIOUEHHBIX U3 DefepanbHOro mepeyHs y4eOHUKOB B 00pa3oBaTelib-
HBIX OpraHu3alusIx 3a0aikaabCKOro Kpas.

3) Pacnopspkenus Munnpocsemienust PO ot 12.01.2021 NeP-6 « O6 yTBepkaeHUHn Me-
TOAMYECKUX PEKOMEHJAIMI MO CO3JaHuI0 M (PYHKIIMOHUPOBAHHIO B 00I€00pa3oBa-
TEJIbHBIX OPraHMU3AIUAX, PACTIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MajbIX ropoiax,
IIEHTPOB 00Pa30BaHUs €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKOW HAMPABICHHOCTEN)
4) Vicnionb30BaHMS HAMISAHO-IUIAKTHYECKUX MOCOOUH u 000pynoBaHus 1enTpa «Tou-
Ka pocTa»

VYuebnuk: Xumus. 11 kinacc: ba3zoBeiit ypoBenb: yueonuk/ O.C. 'abpuensH. — 3-¢

u3a.,— nepepad. - M.: lIpoda



Ilnanupyembie pe3yabTaThl 0CBOCHHA Y4eOHOI0 peaMeTa B cpefaHeil mKkoJe (0a3o0-
BbIH YPOBEHb)
OOydeHne XWMHUU B CPEHEN MIKOJIE HA 0A30BOM YPOBHE 0 JAHHOMY KypCy CIoc00-
CTBYET JOCTUKEHHUIO O0YUYaIOUUMUCS CIEAYOLINX

JIUYHOCMHBIX PE3VJ1bmamoe.

- YyBCTBO TOPAOCTHU 32 POCCUICKYIO XUMUYECKYIO HAYKy U OCO3HAHHE POCCUIICKON
IpaXKIaHCKON UACHTUYHOCTH — 8 YEeHHOCHMHO-OPUEHMAYUOHHOU chepe;,

- 0CO3HaHNE HEOOXOAMMOCTH CBOEH MTO3HABATENILHON JAESATENBHOCTH U YMEHUE YIIPAB-
JSITh €10, TOTOBHOCTh U CLIOCOOHOCTH K CaMO00OpPa30BaHUIO Ha MPOTSHKEHNUN BCEH JKU3HH,
NOHMMaHKE BaXKHOCTU HETPEPHIBHOTO 00pa30BaHUA KaK (pakTopa ycreurHon npogec-
CHOHAJILHOM U 00IIIECTBEHHOMU JEATENbHOCTU — 8 HO3Ha8amenvbHol (KOTHUTUBHOMW, UH-
TEJUIEKTYalbHOM) cepe;

- TOTOBHOCTh K OCO3HaHHOMY BBIOODY JalbHEIIeH 00pa30BaTeIbHON TPACKTOPUH UITU
chepsl mpodecCUOHATIEHON JEATEIbHOCTH — 8 mpy008oll cghepe;

- HEMPUATUE BPEIHBIX NPUBBIYEK HA OCHOBE 3HAHUW O TAKCUYECKOM U HAPKOTUUECKOM

JEUCTBUU BEILIECTB — 8 chepe 300posbe coepedicerus u 6e30nacH020 00pasa HCU3Hu.

MemanpedmemHbimMu_pe3ynpomamamy OCBOCHUS BbIITYCKHUKAMU CPEAHEN IIKOIbI

Kypca XUMUH SIBIISTFOTCS:

PeryingaruBabie YV JI:

CaMOCTOSITENTLHO ONPEEISTh LIEJH, 3a/1aBaTh TapaMeTpbl U KPUTEPHUH, IO KOTO-

PBIM MO>KHO OIPENETUTh, YTO IENIb JOCTUTHYTA;

e OIIEHWBATh BO3MOJKHBIE TIOCIIEICTBUS JOCTHXKCHHSI TIOCTABIICHHOM IIEJIH B JIesI-
TETBHOCTH, COOCTBEHHOM JKM3HU U )KU3HU OKPYKAIOIINX JIFOJICH, OCHOBBIBAsCH Ha
COOOPAKEHUSIX ITUKUA U MOPAJIH;

e CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIIbLHON JEATEIHHO-
CTH M )KU3HECHHBIX CUTYyaIHsIX;

¢ OIICHUBATh PECYPCHI, B TOM YHCIIE BpeMsl U Apyrue HeMaTepuaibHbIe PECYpCHI,

HGO6XOI{I/IMBIC JJIA AOCTUIXKCHUA MOCTaBJICHHOM e,



BBIOMPATH MyTh TOCTUKEHHUS 1IeJU, IJIAHUPOBATH PEIICHUE MTOCTABICHHBIX 3a/ad,
ONITUMH3HPYS MaTepualIbHbIE U HEMaTepUalIbHbIE 3aTPAaThI;

OpPraHu30BHIBaTh A(P(HEKTUBHBIIN MOUCK PECYPCOB, HEOOXOTUMBIX JIJISl TOCTHKE-
HUSI TIOCTABJICHHOM LIeNH;

COIIOCTAaBJISITh OJMYYEHHBIN pe3yIbTaT AEATEIbHOCTH C IIOCTABJICHHOM 3apaHee

LIEJIBIO.

IloznaBarensHBIE YV /1!

UCKATh U HAXOJUTh 000OIIEHHBIE CIIOCOOBI PEIlIeHUs 3a/1a4, B TOM YUCIIE, OCY-
HIECTBIISATH pa3BEPHYTHIN MH(GOPMAIIMOHHBIN TOUCK U CTAaBUTh HA €0 OCHOBE HO-
BbI¢ (yueOHbIC U TT03HABATEIIbHbBIC) 33/1a4H;

KPUTUYECKU OIIEHUBATh U MHTEPIPETUPOBATH HHMOPMAITUIO C PA3HBIX MO3UIIUMN,
pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHS B MHPOPMAITMOHHBIX UCTOYHHUKAX;
UCITI0JIb30BATh PA3JIMYHbBIE MOJIEIbHO-CXEMATHUECKHUE CPEJICTBA ISl PEICTaBIIe-
HUS CYIIECTBEHHBIX CBS3EH M OTHOIICHU, a TAK)KE MPOTUBOPEUNH, BBISIBICHHBIX
B MH(POPMAITMOHHBIX UCTOYHHUKAX;

HAXOJIUTh U IPUBOJIUTH KPUTUUECKHE APTYMEHTHI B OTHOIIICHUH JACHCTBUN U
CYXKIEHUH APYTOro; CIIOKOWHO M pa3yMHO OTHOCHUTHCS K KPUTHUYECKUM 3aMeda-
HUSM B OTHOIIICHUH COOCTBEHHOTO CYXKJEHUS, PacCCMaTPUBATh MX KaK PECypc
COOCTBEHHOT'O Pa3BUTHS;

BBIXOJIUTH 32 PaMKH YYeOHOTO TTPEAMETa M OCYIIECTBIIATH IIeJICHATIPABICHHBIN
MOMCK BO3MOXKHOCTEH JIJIsl IIMPOKOTO MEePEHOCca CPEJCTB U CIIOCOOOB ICHCTBUS;
BBICTPAaWBaTh UHANBUAYATLHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS
OTPaHUYCHHSI CO CTOPOHBI IPYTUX YIACTHUKOB U PECYPCHBIC OTPAaHNYCHHS,

MCHATDb U YACPKHBATL PAa3HLIC ITO3UIINHA B MMO3HABaTEIbHOM JACATCIIbHOCTH.

KommyaunkatuBasie YV /I:

OCYILECTBIISITH JAETOBYH0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POC-
JbIMH (KaK BHYTpH 00pa30BaTEeIbHON OpraHU3alliK, TaK U 3a €€ MpeeIamMu),
noa0upaTh MAPTHEPOB IS ET0BOM KOMMYHUKAIIMHM UCXOIS U3 COOOPaKeHUIA

PE3YyJIbTATUBHOCTHU B33HMOI[G§ICTBH$I, a HC JIMYHBIX CHMH&THﬁ;



e TPU OCYHIIECTBICHUH IPYMHIIOBON pabOTHI OBITh KaK PYKOBOJUTENIEM, TaK U UJie-
HOM KOMaH/Ibl B pa3HbIX POJISIX (FeHepaTop UJIeH, KPUTHK, UCTIOJTHUTEIb, BHICTY-
MU, SKCIEPT U T.1.);

e KOOPJIMHUPOBATH M BBITIOJHITH PAOOTY B YCIOBUSAX PEabHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

e Pa3BEpPHYTO, JIOTUYHO U TOYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM
aJICKBaTHBIX (YCTHBIX M MUCBMEHHBIX ) SI3bIKOBBIX CPEJICTB;

e pacmo3HaBaTh CHUTYaIlMU U TPEIOTBPAIIATh KOH(IMKTHI IO UX aKTUBHOU (pa3sbl,
BBICTpanBaTh JCIOBYIO M 00pa30BaTEIbHYI0O KOMMYHHUKAIHIO, H30eras JUIHOCT-

HBIX OIICHOYHBIX Cy>KI[CHHI>i.

IIpeomemuvimu pezyiomamamnu HN3Yy4YCHUA XMMHU Ha 0a3oBOM YPOBHC HAa CTYIICHHU

CpenHero o0mero oopa3oBaHus SABISIIOTCS CIEAYIOIINUE PE3YIbTATHI:
B nmo3naBarebHOM cepe:

-3HAHUe (NOHUMAHUe) TEPMUHOB, OCHOBHBIX 3aKOHOB U BaXXHEUIIIMX TEOPUH Kypca op-

TaHUYECKOU M OOIICH XMMHH;

- YMEHUue Ha6J'HOI[aTB ,OIIMCBIBATDh, (i)I/IKCI/IpOBaTL PE3yJIbTaThl U ACJIAaTh BBIBOABLI HA OC-
HOBC ICMOHCTPAIIMOHHBIX U CaAaMOCTOATCIIBHO HpOBeI[éHHBIX OKCIICPUMCHTOB, UCIIOJIb-

3ysl U1 3TOTO POJHOM (PYCCKHUI) SI3BIK U A3BIK XUMHH;

- YMEHUue KJ'IaCCI/I(bI/I]_II/IpOBaTB XUMHNYCCKHUC DJICMCHTEI, IIPOCTBIC BCIICCTBA, HCOPTaHH-

YCCKHC U OPraHNYCCKUC COCAMHCHNA, XUMHYCCKHC IIPOLCCCHI;

- YMeHue XapaKTepru30BaTh O0II1e CBOMCTBA, MOJyYEeHNE U TPUMEHEHUE N3YUEHHBIX

KJIaCCOB HCOPTAHNYCCKUX U OPTraHNYCCKHX BCIICCTB U UX Ba)KHEHIINX HpeI[CTaBHTCHeﬁ;

- yMeHue ONACBIBATh KOHKPETHBIE XUMUYECKHUE PEAKLIMH, YCIOBUSA UX IPOBEACHUS U
YIPaBJIEHUS] XUMUYECKUMU NPOLIECCAMU;

- YMeHUe camoCcmosamenbHo npoeooUms XUMUYECKUull SKcnepumenm 1 HabIoAaTh Jie-
MOHCTPALIMOHHBIN SKCIEPUMEHT, PUKCUPOBATH PE3yJIbTAThI U I€TaTh BEIBO/BI U 3a-

KIIFOUCHHU 110 PE3YyJIbTaTaM,

= YMeHUe npocHOo3Uposamsb CBOMCTBA HCU3YUCHHBIX BCHICCTB I10 aHAJIOT'MU CO CBOM-

CTBaAaMHU H3YUCHHBLIX Ha OCHOBC 3HAHUN XUMHUYECKUX 3aKOHOM€pHOCT€ﬁ;



- YMeHue onpeoesams UCTOYHUKA XUMUYECKON MH(GOpMAIINH, TT0TYy4YaTh €€, MPOBOAUTD

aHaJIN3, U3roTaBJIMBATb I/IH(i)OpMaHI/IOHHBII\/'I IMPOAYKT U IPCACTABIIATE €TO,

- yMeHue noav308amucsi 00s13aTeNbHBIMU  ClIpaBOYHBIMU MaTepuanamu (IICXD
J .M. Menneneea, Tabnuiieit pactsopumoctu, DXPHM, panom 30) ana xapakrepu-
CTUKHUH CTPOCHHMSI, COCTABa U CBOMCTB aTOMOB XUMHUYECKHUX 37eMeHTOoB |-1V nepuoioB u

06pa3OBaHHBIX HMH TIPOCTBIX U CJIOKHBIX BCHICCTB,

- yMeHue yCmaHnaeIueams 3aBUCUMOCTb CBOMCTB U IPUMEHEHUS BAXKHEUIIINX OpraHuye-
CKHMX COCIMHEHHMM OT X XUMUYECKOTO CTPOCHHUS, B TOM YHCJI€ U 00YCIOBIIEHHBIX Xa-
PaKTEPOM 3TOTr0 CTpOoeHUs (MpeeTbHBIMUA WA HEPEIeTbHBIMU) U HAJIMUKE (PYHKIIUO-

HaJIBHBIX TPYIII;
- YMeHue Mo0eauposams MOJIEKYJIbl HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB;

- NOHUMAHUEe XUMHUUECKOMN KapTHUHBI MHUpPa KaK HEOThEMJIEMOM YacTH HCHOCTHOﬁ KapTu-

HbI MUDA.
B neHHOCTHO-OpHEeHTAIMOHHOU c(epe:

-(popMupoBaHuEe COOCTBEHHOW MO3ULIMU MPU OLIEHKE MOCIEACTBUN ISl OKpYKarolen
Cpelbl JeSITEIbHOCTH YEJIOBEKA, CBA3aHHOM C MMPOU3BOJICTBOM U IepepadOTKON XUMHU-

YECKUX MPOIYKTOB.
B Tpynosoii cepe:
- npogedeHue XUMUYECKOTO IKCIIEPUMEHTA;

- paseumue HaevlKkoe y‘—IG6H0fI, HpOGKTHO'HCCHGHOBaTeHBCKOﬁ HTBOp‘—IGCKOﬁ ACATCIIb-

HOCTH TIPH BBITIOJHECHUH WHIUBUIYAIHLHOTO MPOEKTA [0 XUHUH.
B cepe 310poBoro odpasa xkuzHm:
- cob00enue npasu 6€30MacHOTO 0OpAIICHHS C BEIIeCTBaM, MaTepralaMH,

- 0OKa3aHue nepeou nomMowu Py OTPABIICHUSX, 0’KOTaxX U TpaBMax, IMOJTYYEHHBIX B pe-
3yabTaTe HapyueHus npasui Th npu pabore ¢ BemecTBaMu U J1a00paTOPHBIM 000pY-

JOBAaHHCM.



Conep:xanne kypca xumum B 11 kiacce (o0masi xummusi)

Ne Tembl HasBanue pasjgeina, TeMbl Koa-Bo | Konrp. | IIpakruu.
4acoB padora padora

I'maBa 1l | CtpoeHue BemiecTBa 10u.

['maBa 2 | Xumuueckue peaxiuu 124. 1 1

I'maBa 3 | BertecTBa U uxX CBOWCTBa Oy. 1 1

I'maBa 4 | Xumus 1 COBPEMEHHOE OOIIECTBO 34.

Htoro 34 2 2

I'naBa 1. Ctpoenue BemectBa (10 4.)

Crpoenue BeniectBa. CoBpeMEeHHas MOJENb CTPOEHUS aTOMa. ATOM — CJIOKHAs 4ya-
cTuna. Sapo aroma: IpOTOHBI U HEUTPOHBI. M30TOMBI. DIEKTPOHBI. DIEKTPOHHAS 000-
JI0YKa. DHEPreTUYeCKUd ypOBEHb. DIIEKTPOHHAsA KOHUrypamus aroma. OCHOBHOE U
BO30YKJCHHBIC COCTOSIHHS aTOMOB. Kitaccudukanus XMMHIECKHUX 3JIEMEHTOB (s-, p-, d-
aneMeHThl). OCOOEHHOCTH CTPOEHUS YHEPTETUIECKUX YPOBHEH aTOMOB d-37IEMEHTOB.
OpOwuTtanu: S u p, d-opoutanu. PactipeneneHre 3JIEKTPOHOB 10 SHEPIETUIESCKUM YPOB-
HSIM U opOuTaIsiM. BageHTHBIE BO3MOKHOCTH aTOMOB XUMUUYECKHUX DJIEMEHTOB.

[Teproauueckuii 3akoH U cTpoeHrue atoma. COBPEMEHHOE MOHITUE XUMUYECKOTO
anemenTta. CoBpeMeHHasi (hOpMyJIMPOBKA MEPUOAUYECKOTO 3akoHa. DU3NUeCKuii CMbICT
[Tepunonnueckoro 3akona /(.M. Menneneesa. [IpuunHa nepuoaMYHOCTHA B U3MEHEHUU
CBOMCTB XMMHUYECKHUX 3JIeMeHTOB. OCOOCHHOCTH 3aIl0IHEHHUS SHEpreTHYe-

CKHX YPOBHEH B AJICKTPOHHBIX 000JI0UYKAX aTOMOB MEPEXOAHBIX DIEMEHTOB. DJIEKTPOH-
HbIC CEMEHCTBA 3JIEMEHTOB: S- U p-3JeMeHThI; d- u f-31eMeHTHI.

Otkpeitue 1. 1. MenneneesbiM [lepuoanueckoro 3akoHa. Baxkueume noHsITUs XUMUU:
aToOM, OTHOCHUTEJIbHAsi aTOMHas 1 MoJieKyJigspHas maccel. Otkpbitue 1. 1. Menaenee-
BbIM [lepuoanueckoro 3akoHa. [lepuonandeckuii 3akoH B popmynupoBke 1. . Mene-
neeBa. [lepuonnueckas cucrema 1. 1. Menneneena. [lepuoanueckas cucrema

J1. V1. MenpeneeBa kak rpaguueckoe 0ToOpakeHne MepuognuecKkoro 3akona. Pazmmy-

HbI€ BAPUAHTHI IEPUOJUYECKOM cucTeMbl. [lepuobl u rpymnmnbl. 3HaUYeHHUEe EPUOInY e-



CKOT'0 3aKOHa U NEPUOJINYECKON CUCTEMBI.

DJIEKTPOHHAsS IPUPOJIa XUMUUYECKOM CBA3U. DJIEKTPOOTPULATEIBHOCTh. Buabl xumMuue-
CKOM CBsI3M (KOBaJICHTHAs, MOHHAs, METAJUTMYECKAsl, BOJAOPOAHAS) U MEXaHU3MBI €€ 00-
pazoBanus. Kpucramimueckue u amopdnbie BeniecTBa. TUIBI KpUCTAIUTMYECKUX pellie-
TOK (aTOMHasi, MOJIEKYJISIpHAS, HOHHAS, METaJUTMYeCcKas). 3aBUCUMOCTh (DU3UIECKUX
CBOICTB BeIlleCTBa OT TUMA KPUCTAITNYECKON pemeTku. [Ipuunabsl MHOT0OOpasus Be-
IIECTB.

KoBanentHas xumudeckas cBsi3b. [loHsATHE 0 KOBaNeHTHON cBsi3u. O01Iast 37eKTpOHHAS
napa. KpaTHOCTb KOBaJIEHTHOM CBSI3H. DNEKTPOOTPULIATENILHOCTh. KOBasleHTHAs T10-
JIIpHAsl ¥ KOBAJICHTHAs! HEMOJISIPHAsL XUMUYECKUE CBs3U. BerecTsa MOJIEKyIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI. 3aKOH MOCTOSIHCTBA COCTaBa ISl BEIIECTB MOJIEKYJISIPHO-
IO CTPOCHHUS.

HNonnas xumuyeckas cBsi3b. Katnonsl u annonbsl. MoHHAas CBs3b U €€ cBoMcTBa. MloHHas
CBSI3b KaK KpaHHUM CIIy4al KOBAJECHTHOW MOJISIPHOM CBS3HU.

Meramueckas xumuueckas cBsizb. O0mue pusndyeckue cBoicTBa MeTauioB. CIuiaBbl.
Bonoponnas xumudeckast cBs3b. BosiopoiHas CBsA3b Kak 0COOBIN ClTydail MEexKMOJIEKY-
JISIPHOTO B3aUMOJIEHCTBUA. MexaHu3M ee 00pa3oBaHUs U BIMSHUE HA CBOMCTBA Be-
1IeCTB (Ha MpUMEPE BOJIbI). 3HAUCHUE BOAOPOIHOM CBS3U B MPUPOJIE.

Arperatabie COCTOSIHHS BelecTBa. 1'a3pl. 3akoH ABoraapo aJist ra30B. MoJsipHbIiI
00beM razoo0pa3HbIX BEMIECTB (MpH H. Y.). JKUAKOCTH.

Tunsl kpuctaimnueckux pemerok. Kpucrannuueckas pemerka. MMlonHeie, MeTamim-
YECKHUEe, AaTOMHBIE U MOJICKYJIIPHBIE KPUCTATUNYECKUE PEIIeTKH. AoTponusi. AMopd-
HBIC BELIECTBA.

Yuctele BeniecTBa U cMecu. CMeCU M XUMHYECKUE COEIMHEHUA. [ OMOTeHHbIE U Te-
TeporeHHble cMecu. MaccoBasi 1 00beMHast 1071 KOMIIOHEHTOB B cMecu. MaccoBasi 10-
74 mpuMecen. Pemenne 3a1a4 Ha MacCOBYIO JIOJIEO IIPUMECEN.

Hucniepcupie cuctemsl. [loHsTHE AUCTIepcHOM cucTeMbl. JlucniepcHas ¢asa u auc-
nepcuonHas cpena. Kimaccudukanus TUCTIEpCHBIX CUCTEM.

Jlemonctpamun. Paznuunsie popmsl [lepuoanueckoii cuctemsr Jl. 1. Menaeneesa.
Monenb KpUCTaUIMYECKON pemieTku xaopuaa Hatpusi. OOpasiibl MUHEPaJIOB C HOHHOM
KPUCTAJUTMYECKOUN PEIIETKOM: KaJIbLIUTA, raauta. MoJenu KpuCcTauIM4eCKUX PEIIETOK

«CyXOTO JhJa» (WK Hoja), anmasa, rpadura (Miau kBapia). Mojiesnb MOJISIPHOTO 00be-



Ma ra3oB. Tpu arperaTHbIX COCTOSIHUS BOJIbI. MOJIeIh KPUCTAIUNIMYECKUX PEIIETOK Me-
tauioB. Komeknus 00pasioB nucnepcHbix cucteM. CHUHEpEe3HC U KoaryJsius.

JlabopaTopHbIe ONBITHI.

1. Onpenenenue CBONCTB HEKOTOPHIX BEIIECTB HA OCHOBE TUIA KPUCTAITMYECKON
PELIETKY.

2. IONyYeHUE KOJUIOUIHOTO pacTBOpa KypuHOTO OelKa, UCCIeI0BAaHUE €T0 CBOMCTB,
MIPOBEJICHHE JICHATYpAIIUH.

3. IOJTyYeHUE IMYJIbCUH PACTUTEIHLHOTO Maciaa U HaOJI0/IEHUE PACCIOCHUSI.

4. IMOJIYYCHHC CYCIICH3UHU U3BCCTKOBOI'O MOJIOKA.

I'naBa 2. Xumnueckue peaxkuuu (12 4)

Xumudeckue peakiuu. ['oMoreHHbie U reTeporeHHbie peakiuu. CKOpOCTh peakiinu, €€
3aBUCUMOCTH OT Pa3UYHBIX (PaKTOPOB: MPUPOJIBI PEATUPYIOIINX BEIECTB,
KOHIICHTPAIIMU PEarupyromnX BEIIECTB, TEMIEPATYPHI, IIOMATU PEAKIIMOHHOM
MOBEPXHOCTH, HATMYHS KaTtain3aTopa. Poib KaTanu3aTtopoB B IPUPOJE U
MIPOMBITINIEHHOM TTpou3BoACTBE. OOpaTUMOCTh peakiuii. XMMUYECKOE paBHOBECHE U
€ro CMeIIeHUE MO/ IEUCTBUEM Pa3IMYHbBIX (DAKTOPOB (KOHIIEHTpAIMs PEareéHTOB Win
MPOJYKTOB PEAKIIMH, TABJICHHUE, TEMIIEpaTypa) A CO3aHusl ONTUMATBHBIX YCIOBUH
MPOTEKAHUS XUMUYECKHUX MpoIeccoB. Peakiiuu B pacTBOpax 37aeKTpoauToB. pH
pacTBOpa Kak Mokas3aTeslb KUCIOTHOCTH Cpedbl. [ uaponus coseil. 3HaueHne ruipoaunsa
B OMOJIOTMUECKMX 0OMEHHBIX Tporieccax. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH
B MIPUPOJIC, MPOU3BOACTBEHHBIX MPOIIECCaX U KU3HEEATCIIbHOCTH OPraHU3MOB.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB TIABHBIX
¥ TOOOYHBIX TOATPYII (MEb, )KEIe30) ¥ HEMETAIJIOB: BOJOPO/Ia, KUCIOpO/a,
rajJjioreHoB, cephl, a30Ta, ¢pocdopa, yriepoaa, kpemHus. Kopposust MeTamioB: BUIbI
KOPPO3HH, CIIOCOOBI 3aITUTHl METAJUIOB OT KOPPO3UU. DIEKTPOJIU3 PACTBOPOB H
pacruiaBoB. [IpuMeHeHune 371eKTposin3a B TPOMBIIIUIEHHOCTH.

JeMoHCTpaum. DK30TE€PMUUYECKUE U SHIOTEPMUUECKHE XUMUYECKUE PEAKIIUH.
TennoBkle SIBIICHHS IPU PACTBOPEHUU CEPHOM KUCIOTHI 1 AMMUAYHOM CEIUTPHI. 3aBU-
CUMOCTb CKOPOCTH pEaKIMU OT IPUPOJIbI BELIECTB HA IPUMEPE B3AUMOAECHCTBHUS pac-
TBOPOB PA3JIMYHBIX KUCIOT OJIMHAKOBOW KOHIIEHTPAIMU C OJIMHAKOBBIMHU KYCOUYKAMU

(rpaHyfiaMu) IMHKA U OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJIIOB (MarHus, IIMHKA, *Keje-



3a) ¢ paCTBOPOM COJIIHOM KHCIOTHI. B3aumMoieiicTBiEe pacTBOPOB CEPHOM KUCIOTHI C
pacTBOpaMu THOCYJb(aTa HATpUsl Pa3IMYHON KOHIIEHTpAllUU U TeMiiepaTypsl. Paszio-
YKEHHE IMePOKCHJIa BOJIOPO/Ia ¢ MTOMOIIIbI0 Heopranndeckux karanusaropoB (FeCly, Kl)
U IPUPOJHBIX OOBEKTOB, COJIEPKAIIMX KaTaasy (chipoe Msico, kaproderns). [IpocTeit-
IIME OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINU: B3aUMOJICHCTBUE IIUHKA C COJITHOM
KHCIIOTOU U kene3a ¢ cyiabharom meau (I11). Mogens snexktponusepa. Momens 351eKTpo-
JIM3HOM BaHHBI JJIs TOJTYYSHUS aTFOMUHUA.

JlaGopaTopHbie ONBITHI.

5. Nnmroctparnus npasuia beptosuie Ha mpakTUKe: MPOBEIEHNE peakiuii ¢ 00pazo-
BaHHMEM OCaJKa, raza, BOJIbI.

6. [lomyuenue KuciIoOpoa paznoKeHUEM MEPOKCUAA BOAOPO/Ia C TIOMOIIBIO THOK-
cujia MapraHila U Katajaasbl CBIPOTO KapTodets.

7. CMmemenus paBHoBecus B cucteme Fe®* + 3CNS = Fe(CNS);

8. UcnblTaHue HHANKATOPAMH CPEJIbl PACTBOPOB COJICH Pa3IMYHBIX TUIIOB.

9. OBP u peakiuu oOMeHa B3aUMOJICUCTBUS CyIb(haTa MeIU C )KEeJIe30M U P-POM
HIEJIOYH.

IIpakTnueckas padora Nel Pemienne sxcriepuMeHTaIbHBIX 3a4a4 MO TeMe « XUMU-

YCCKUC PCAKIIUN

Tema 3. BemmecTBa u ux cBoiicrpa (9 4.)

Mertamnbl. dusznueckue cBOKWCTBA. [leleHne MeTauioB Ha IPyNIbl B TEXHUKE. XUMHUUE-
ckue ceorctBa. OXPHM. Merannorepmus.
Hemerannsl. HeMeTamuiel Kak OKHMCIMTENH, Kak BoccTaHoBuTeNH. P D0.

KucioTsl B cBeTE TEOPUU AIIEKTPOTUTHYECKON quccormarui. OOmme CBONCTBA HEOP-
FaHUYECKUX U OPTaHUYECKUX KUCIIOT. Y CJIIOBUS TEUCHUS PEAKLIMI MEXKY JIEKTPOJIUTA-
MH 10 KOHIIA.

OcHOBaHUS B CBETE TEOPUH DJICKTPOJIUTUUECKOMN AUCCOIMAIINU, UX KIIaCCU(PUKAIIUS U
oO1re cBoMCTBa. XMMUYECKHE CBOMCTBA OPTAHMYECKUX U HEOPTaHWYECKUX OCHOBA-
HHM.

Heoprannueckue u oprannyeckue am@oTepHble COeAMHEHMS], UX CBOMCTBA. MOJIyYEHHE
Conu B CBETE TEOPUH AIEKTPOTUTHICCKON TUCCOIUAIINHT, MX KITaCCU(PUKALIUAS U 00TIIHe

CBOMCTBA. QHCKTpOXI/IMI/I‘IeCKI/II\/’I pAaAn HaHp}I)KCHI/Iﬁ MCTAJIJIOB U €T'0 UCIIOJIb30BAHUEC AJIA



XapaKTEPUCTUKU BOCCTAHOBUTENIbHBIX CBOMCTB MeTaiioB. O011I1e CBOWCTBA COJIEH.
KecTtkocTh BOOEL.

JMemoncrpanun. Komeknus meramios. Komtekunsa Hemeramios. Mcneitanue pac-
TBOPOB AJEKTPOIUTOB U HEANEKTPOJIUTOB HA IPEAMET AUCCOLUALINNA. 3ABUCUMOCTD CTE-
MIEHU SJIEKTPOJTUTUYECKOUN TUCCOIMAIIUN YKCYCHOM KUCIOTHI OT pa30aBiCHUs pacTBOPA.
[Tpumeps! peaknuii TOHHOTO OOMEHa, UAYIUX C 00pa30BaHUEM OCaJIKa, ra3a WU BOJBI.
XUMHUYECKHE CBOMCTBA KUCIOT: B3aUMOJICHCTBUE C METalllaMi, OCHOBHBIMH U aM]o-
TEPHBIMU OKCHUJIaMU, OCHOBAaHUAMH (I11€JI0YaMU U HEPACTBOPUMBIMH B BOJIE), COJISIMHU.
BzaumopelicTBre a30THOM KUCIIOTHI ¢ MeAbI0. [lonydenune )kecTkor BOIbl U YCTPAHEHUE
€€ JKECTKOCTH.

JlabopaTopHbIe ONbITHI.

10. ITonyueHnue HepaCTBOPUMBIX OCHOBAHUN U UX B3aUMOJICHCTBUE C KUCIOTOM.

11. VccnenoBanue KOHIL. paCTBOPOB COJIIHOM M YKCYCHOM KHUCIIOT KanelbHbIM METO-
JIOM TIpY WX pa30aBIIEHUU BOJIOM.

12. Tlonyuenue aM(pOTEpHOTO TUAPOKCHUIA U U3YUEHUE €TI0 CBONCTB.

13. TIpoBeneHne Ka4eCTBEHHBIX PEAKIIH 1O OTPEICTICHUIO COCTaBa COJIN

IMpakTuyeckue padora Ne 2. Perienne skcriepuMeHTAIbHBIX 3a7a4 110 Teme «Be-

IIECTBA U UX CBOMCTBA»

I'naBa 4. Xumusi 4 coBpeMeHHOe 001mecTBO (3 4.)

Hayunbie MmeTobl o3HaHus B XuMuu. Mctounnku xumudeckon nadopmanuu. [louck
uH(OpMaIUU TI0 Ha3BaHUAM, UIEHTU(UKATOPAM, CTPYKTYPHBIM (popmysiaM. XuUMUS U
310poBbe. JIekapcTBa, HhepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPATTbHBIE BOIBI.
[Ipo6iiembl, CBsI3aHHBIE C MPUMEHEHHEM JICKAPCTBEHHBIX ITpenapaToB. BpeaHbie
MPUBBIUKHU U (PAKTOPHI, pa3pyIIaroIIue 310pOBbe (KypeHHe, YIOTpeOIeHUE aIKOTOJIs,
HapkoMaHwusi). PanimonanbHoe nutanue. [Tumessie 106aBku. OCHOBBI MUIIIEBON XUMUHU.

XWMHUS B IOBCEAHEBHOM KM3HU. Moroiue B aucTsime cpeactsa. CpencrBa O0phOBI ¢

OBITOBBIMU HACEKOMBIMH: PETICIIICHTHI, MHCEKTUIIUIBI. CpeicTBa TUYHOU TUTHEHBI U
kocMeTukH. [IpaBuiia 6e30nacHoi paboThI C €IKUMU, TOPIOYMMHU U TOKCUYHBIMU
BEII[ECTBAMH, CPEJICTBAMU OBITOBOW XUMUMU.

XUMHMSL U CEJIbCKOE X0341icTBO. MuHepanbHble U opranndeckue ynoopenus. Cpencraa

3allIUThI paCTeHHﬁ.



Xumus v sHepreTuka. [IpupoaHbie HCTOUHUKH YriaeBOA0po10B. [IpupoaHsiii u

IOy THBIM HE(PTIHOM ra3bl, UX COCTaB U HCIoJb30BaHue. CocTaB HEPTH U e
nepepadoTka. Hedrenpomykrel. OxTaHoBoe unciio Oen3uHa. OxpaHa OKpyKaromen
cpezbl pu HerenepepaboTKe U TPAHCTIOPTUPOBKE HEPTEITPOAYKTOB.
AJbTepHATUBHBIC HCTOYHUKH YHEPTHH.

Xumws B ctpoutenneTBe. [lemenT. beron. [Togbop onTUMabHBIX CTPOUTEIBHBIX

MaTCpUuajioB B HpaKTH‘IGCKOﬁ ACATCIIBHOCTH YCJIOBCKA.

XUMHS U IKOJIOTUA. XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEJIBI U €T0

nociencteus. Oxpana rugpocdepsl, mouBsl, atMocdepsl, Gyiopsl U hayHbl OT

XUMHNYCCKOT'O 3arpsA3HCHUA.

JdemoncTpanuu. Moaenn npOMBIIIIIEHHBIX YCTAHOBOK ITOJYYEHHSI CEPHOU KUCIIOTHI,
amMmuaka. BugeodparMeHTsl U Cialiibl O CTETIEHU YKOJIOTUYECKON YUCTOTHI TOBapa.
JlaGopaTopHbIe ONbITHI.

14. VI3yuyeHne MapKUpOBOK PA3JIMYHBIX BUIOB MPOMBILIIEHHBIX U IPOJAOBOJIb-
CTBEHHBIX TOBApOB.






KanennapHo-rematudeckoe mianuposanue 11 kimacc ( 0a30Bblid ypOBeHb,

1 4/ Henx)- oOIIAasE XUMMHS

Ne Tema Kou- Hara IIpumeuanue +
ypo- BO 4a- Iian dakT (Harm-nmuaaKkT. 00opymo-
: : Banue «Touka pocTay)
Ka COB
I'naBa 1. Ctpoenue Bemecrna (10 4.)
1 OCHOBHBIE CBEJICHUS O CTPOCHHH aTOMa 1
2 [lepuonnuecknii 3akoH u [ICX3 JI.1. Menneneena 1
3 Cranosnenue u paszputue [13 u Teopun XMMUYECKOTO
CTpOCHUSA 1
4 Nonnasi xuMuyeckasi CBA3b U MOHHBIE KpUCTaJUIMYe- 1
CKHE PEIETKU
5 KoBanenTHas xumuyeckasi cBsi3b. ATOMHBIE U MOJIE- 1
KYJISIpPHBIE KPUCTAJUIMYECKHUE PEIIETKH.
6 | Merammieckass XUMUYECKast CBSI3b. 1
/o 1
7/ | BomopoaHasi CBsI3b 1
8 | [lomumepsr 1
9 | JlucriepcHbIE CHCTEMBI 1 /0 2,3,4 («T.P»)
10 | Konrtponbnas pabota Nel 1o teme «CTpoeHue Bere- 1

CTBa»




Tema 3. Xumnueckue peakuuu (12 4.)

11-12 | Knaccudukanus XUMAYECKAX PEAKITAN 2 71/0 5(«T.Py)
13 | CkopocTh XUMHYECKOU PEaKIIUU 1 71/0 6(«T.P»)
14 | OO6patuMOCTh XMMHUYECKUX peakuuid. XUMUYECKOe 1 71/0 7(«T.Py)

paBHOBeECHE
71/0 8(«T.P»)
15 | I'maponus 1
71/0 9(«T.Py)

16-17 | OKucIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN 2

18-19 | Dnektponm3 2
20 | Ilpaktuyeckas pabotra Nel Pemenwe skcrepuMeH- 1

TaJbHBIX 33J1a4 TI0 TeMe « XUMHUYECKUE PEAKITHID)

1

21 | IloBTopenue u 000OIIEHNE TEMbl «XUMUYECKHUE Pe-

AKIUN 1
22 | KontpomabsHas padota Ne2 o teme « XUMHUYECKHUE pe- 1

AKIIAI

I'naBa 4. BemecTBa u ux cBoiictea (9 4.)

23 | Metambl 1
24 | Hemeramisl 1




25 | Heopranmueckue u opraHu4eCKue KMUCIOThI 1 /o 11
26 | Heoprannueckue u opraHu4eCcKue OCHOBAHUS 1 a/o 10
27 | Heoprannueckue u opraHuyeckue am@poTepHBIE CO- 71/0 12(«T.Py)
CIMHCHUSA 1
28 | Comu 1 1/o 13
29 | Ilpaktuyeckas pabotra Ne2 PemieHuwe sKcrepuMeH-
TaJILHBIX 3aj1a4 110 TeMe «BemecTBa u nX CBOMCTBA 1
30 | IloBTOopenue u 06001ICHHE 1
31 | KontponsHas pabora Ne2 mo teme «BemiectBa u ux 1
CBOWCTBa»
I'naBa 4. Xumus u coBpemMeHHoe 00mecTno (3 4.)
32 | XumMu4ecKkre TeXHOJIOTUN 1
33 | XuMuyeckass TPaMOTHOCTh KaK KOMIIOHEHT OOIIen 1 1/o 14
KYJIbTYPhI YEJIOBEKA
34 | Urorosslii ypok. O000I1IIEHHE KYypCa. 1




