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Padoyas nporpamma

[0 XUMUU MPEACTABIISAET COOOM LETOCTHBIN JOKYMEHT, BKIIOYAIOIINIA pa3/elbl:

1.TlosicHuTeIBbHASL 3aNMCKA (B MOSCHUTEIBHON 3alMCKE yKa3bIBAETCS CTATyC MPOTPaMMBI, 00IIas
XapaKTepUCTHKA Y4eOHOro MpeaMeTa, ONMHCaHhe MecTa y4eOHOro mnpeamera «XUMHs» B yueOHOM
IUTAHE TIKOJIBI, IENH W 3aJadd MpOTrpaMMbl, BUABI U (OPMBI OpraHH3aIMi y4eOHOTO Mpoliecca,
IIPOBEPKA U OLIEHKA YCBOCHUS MTPOrPAMMBI);

2. [Inanupyemble pe3yJbTAThl 0CBOEHHS MPOrPAMMBI;

3. Coep:kaHue NporpaMMbl Y4eOHOT0 Kypca;

4. TemaTH4eCKHUIl NJIaH y4eOHOr0 MpeIMeTa;

KanennapHo-rematuueckoe miaanupoBanue ([Ipmioxenue).

Pasgen 1. [losscHUTEILHASA 3aNIHCKA

Pabouas nporpamma no xumuu i 11 kiacca pazpaboTaHa Ha OCHOBE HOPMATHUBHBIX JOKYMEHTOB:
- @enepanbHOTO KOMIIOHEHTa TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa OCHOBHOTO
obmiero obpazoBanusi Ne 1897 or 31.12.2015, yrBepxkaenHoro Ilpukazom MuHnuctepcTsa
obpazoBanuss P® or 05.03.2004r. «O6 yrTBepxkaeHuu (eaepasTbHOr0 KOMIIOHEHTA
rOCYy/IapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB OCHOBHOTO OOIIET0 U CpeaHEro (IOJIHOTO)
obmrero oopazoBanus B pegakuuu ot 23.06.2015r.

- [IpumepHoil nmporpammbl o yueOHbIM mpeameraMm. Xumus 10-11 kmaccel. - M.: IIpocsemienue,
2010.

- ABTOpPCKO# ITporpaMMebl Kypca XuMuu Aiis 8-11 kiaccoB 001eo0pa3oBaTeNIbHBIX YUPEKISHUN
(aBTop H.H.I'apa), pekomennoBannas JlenmapraMeHToM 00pa30BaTeNbHBIX MPOTPAMM U CTAHIaPTOB
oOmiero oopazoBanus Munucrtepcrsa oOpa3zoBanusi PO, onyOnukoBaHHas W3/1aTEIbCTBOM
«IIpocsemenue» B 2010 rony. I'apa H.H. [Iporpammsl 00111e06pa3oBaTenbHbIX YUPEKICHUH.
Xunmus.- M.: IIpoceemenue, 2010. -56c¢.

- «Paboueii mporpamMmsl 00111€00pazoBaTenbHbIX yupexaeHuil «Xumus» JI.M.bpeiirep,
A.E.baxenosa, 3nanue 2-e, ucnpasinenHoe — Boarorpan: Yunrens, 2010 rog;

- Yue6noro miana AHOO «O6pa3oBarenbublii LleaTp «Yemex» Ha 2021 — 2022 yaeOHbIH TO/I.

- OenepanabHOMY NEPEUYHIO YUEOHUKOB

- [Tonoxenwuto o paboueit mporpamme

Peanuzarus nporpammsel obecrieunBaeTcs y4eOHUKOM, BKIIOUEHHBIM B DenepanbHblii epeyeHb:
Pynsutuc I'.E., ®enpaman @.I°., Xumus. 11 kiacc. Yuebuuk yist o0eo0Opa3zoBaTeIbHbIX
OpTraHH3aIMil ¢ MPUIIOKEHUEM Ha 3JIEKTPOHHOM HocuTene. — Mocksa [Ipocsemenue 2014.

[Iporpamma aetranu3upyeT U pacKphIBAET COJEPKaHUE CTaHIApTa, OMPEEsieT OOIIYI0 CTPATETHIO
0o0y4eHHs, BOCIIUTAHUS W PA3BUTHUS YYAIllUXCS CPEJICTBAMHU y4eOHOTO MpeaMeTa B COOTBETCTBUH C
oeisiMu I/I3y‘~I€HI/I$I XUMHH, KOTOpble onpeﬂeneHm CTaH]lapTOM.

CoriiacHO rocy1apcTBeHHOMY 00pa30BaTeIbHOMY CTAHAAPTY, U3yUeHHe mpeaMeTa «XuMHs»
B 11 KJ1acce HaANPaBJIEHO HA JOCTHKEHHE CJIeYIOIIUX LeJei:

e (OCBOEHHE Ba;KHEHIMX 3HAHMH 00 OCHOBHBIX MOHATHAX M 3aKOHAX XUMHHU, XUMHYECKOH
CHUMBOJIMKCEC,

¢ OBJIAACHHUE YMCHUAMMU Ha6J'[IOJIaTI) XUMHYECCKUC SABJICHUA, IPOBOJNTDH XUMHYECKUH OKCIIEPHUMCEHT,
IPOM3BOJIUTH PAacUeThl HA OCHOBE XMMHUYECKHX (POPMYJT BELIECTB U YPABHEHUI XUMHUYECKUX
peaKkumii;

® pa3BHTHe [I03HABATEJIbHBIX MHTEPECOB U MHTEJIEKTYaIbHBIX CIIOCOOHOCTEH B Ipoliecce
MMPOBEACHUA XUMHNYCCKOT'O OKCIICPUMCHTA, CAMOCTOATCIIBHOT'O HpI/IO6peTeHI/I$I 3HAaHUU B
COOTBETCTBUH C BO3HUKAIOIINMU 5KU3HEHHBIMHU MTOTPEOHOCTIMU;



e BOCIHTAaHMe OTHOIIEHUS K XUMHH KaK K OTHOMY U3 (pyH/IaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U AJIEMEHTY O0OIIeUeIOBEYECKON KyIbTYPBI;

® [pUMeHeHHe MOJYYeHHbIX 3HAHUH U YMeHUIi /17151 6€3011acCHOr0 UCIOJIb30BAHUS BEIIECTB U
MaTcpHraJioB B 6BITy, CEIBCKOM XO3SHCTBE M Ha IMPOU3BOACTBEC, pCHICHUS ITPAKTUYCCKUX 3a/1a4 B
MOBCEIHEBHOM JKU3HU, IPEIYNPEKICHUS IBICHUIN, HAHOCSIIUX BPe]] 3J0POBbIO YeJIOBEKa U
OKpYXKaoIleH cpere.

OO0mas xapakTepucTuKa yueOHOro npeamera.

XuMus — HeoTbeMJieMas 4acThb KyJbTypbl. [loaTOMy HEOOX0AMMA crielualIbHAs [ICUXO0JI0TMYECKast
MOATOTOBKA, IPUBOAAILAS YYAIIUXCA K OCO3HAHUIO BaXKHOCTH U3Y4YEHHUSI OCHOBHOI'O Kypca XUMUHU.
[Tpeamer xumuu crienuduyueH. Y CIEIHOCTh €r0 U3yUeHHsI CBA3aHa C OBJICJCHUEM XUMUYECKUM
A3BIKOM, COOJIIOJIEHMEM TEXHUKHU 0€30IaCHOCTH MPH BBIIOJHEHUH XUMUYECKOT0 SKCIIEPUMEHTA,
OCO3HAaHHUEM MHOT'OYMCIICHHBIX CBA3EH XUMHUH C IPYTUMH IIPEIMETAMHU.

Mecto npeamera «Xumus» B yuedoHom miiane AHOO «O6pazoBarenbubiit LieHTp «VYcnexy.
®denepanbHblil 6a3uCHBIN yueOHbIH M1aH Ui 00pa3oBaTeIbHbIX yupexkaeHui Poccuiickoit
®enepanuu npeaycMaTpuBaer o0sa3arenpHoe n3ydeHnue xumuu B 11 kinacce — 34 yaca (u3 pacuera 1
4ac B HEJIEII0), YTo cooTBeTcTBYeT YueOHoMmy miany AHOO «OG6pa3oBatenbHblii LieHTp «Ycnex»
Ha 2021- 2022 y4yeOHBIi TOI.

Cpoxk peaqm3zanum nporpamMmmsl — | rosu.

Ko/n4yecTBO 4acoB, OTBeJeHHOE HA M3YYeHHe YYeOHOro nNpeaMeTa B COOTBETCTBHH € Y4eOHBIM

miaanom AHOO «O6pazoBarensHbliit LienTp «Ycenex» na 2021 — 2022 yyeOHbIii roa:

B uenento — 1 yac;

e 1 yeTBepTh — 8 YacoB;
e 2 yeTBepTh — 8 4acoB;
e 3 uerBepTh — 10 yacos;
e 4 yeTBepTh — 8 4acoB;
I'og — 34 yaca.

YpoBeHb - 0a30BbIil.
HanpasJjieHHOCTB - OCHOBHOE 00111ee 00pa3oBaHue.
Opranuzanms yuyeOHOro npouecca: KJIacCHO-ypo4Hasi CUCTEMa.

XuMHA KaK yueOHBIH IPeIMET BHOCUT CYIIIECTBEHHBIN BKJIa/l B HAyYHOE MUPOTIOHUMAHUE, B
BOCITUTAHUE W PA3BUTHE YUAIIUXCS; MPU3BAHA BOOPYKUThH yUAITUXCSI OCHOBAMH XUMUUYECKHUX
3HaHWM, HEOOXOIMUMBIX JIJIsl IOBCETHEBHOM KU3HU, 3T0KUTh PYHIAMEHT ISl JaTbHEHUIIEro
COBEPIIICHCTBOBAHUSI XUMUYECKUX 3HAHUM KaK B CTAPIINX KJIACCAX, TaK U B JPYTHUX YICOHBIX
3aBEJICHUSX, a TAK)KE MPABUIBHO COPUEHTUPOBATH MTOBEICHUE YUaIIMXCS B OKPY>KaroIei cpefe.
W3ydyeHne XxuMuu B 00pa30BaTEIbHOM YUPEKICHUH CIIOCOOCTBYET PEIICHUIO CIEIYIONINX 3a0ay.

e (opMUpOBaHMe Yy YUALTUXCS 3HAHUS OCHOB XUMHUECKOW HAYKH: BaKHEUIINX (aKTOPOB,
MOHITUI, XUMUYECKUX 3HAKOB M TEOPUH, SI3bIKA HAYKH, JJOCTYITHBIX 00001IeHNH
MHUPOBO33PEHYECKOr0 XapaKTepa.

e pa3BHUTHE YMCHHI HA0II0IaTh U OOBSICHITH XUMUYECKHE SBIICHUS, TIPOUCXOISIINE B TIPUPO/IE,
nabopaTopu, B MOBCETHEBHON KU3HH.
(¢opMupoBaHuUe CIIEIMATBHBIX YMEHHIA: 00paIIaThcs ¢ BEIIECTBAMU, BHIMIOTHATH HECTIOKHBIC
SKCIICPUMCHTHI, c06n10)1a$1 TEXHUKHN 6G3OHaCHOCTI/I; rpaMOTHO IIPUMEHATh XUMHUYCCKUEC 3HAHUA
B OOIIIEHUH C IPUPOION U B MOBCEAHEBHON KHU3HU.



¢ packKkpbITHe TYMaHHCTUYECKOW HAMPABJIEHHOCTH XUMHUH, €€ BO3pACTAIOIIEH PO B PEILICHUU
[JIABHBIX MPOOJIEM, CTOAIIMX TIEPE]l YEIIOBEUECTBOM, U BKJIaJla B HAYUHYIO KaPTUHY MHpA.

® Pa3BUTHE TUIYHOCTHU 06yqafomnxc;1: HNX UHTCIJICKTYaJIbHOC U HPaBCTBECHHOC
COBCPIICHCTBOBAHMUC, q)OpMI/IpOBaHI/Ie Y HUX TYMAHHUCTUYCCKUX OTHOIIICHUN M SKOJIOTHYCCKHU
neJIeHanpaBJICHHOT'O ITOBEACHUA B 6BITy " B IIpOoLecce pr,I[OBOfI JACATCIIBHOCTH.

Buowt u ¢hopmut opeanuzayuu yueonozo npoyecca.

Pabouas nporpamma paccunrana Ha 34 daca B 11 kiacce, u3 pacuera - 1 y4eOHBII yac B
HEJICNI0, U3 HUX: ISl IIPOBEJICHHUS KOHTPOJIBHBIX - 5 4acoB, MPAKTUYECKUX padoT - 3 Jaca,
nabopaTtopHbIX paboT — 6.

Dopmul 0Oyuenusn:

[TpeobnanarommmMu GopMaMu TEKYIIEro KOHTPOJIS 3HAHUI, YMEHHI U HABBIKOB SIBIISTFOTCS
CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0OThI, pa3IMUHbIE TECTOBbIE (POPMbI KOHTPOJIS.

[TpomexyTouHas aTTeCTanus MPOBOJUTCS COTJIACHO JIOKAJIBHOMY aKTy 00pa30BaTeIbHOTO
YUpEKACHUS B POPME UTOTOBOTO KOHTPOJILHOTO TECTA.

[Tpu opranu3zaiuu yueOHOTO MPOIIECCca UCTIONB3YIOTCS CIEAYIONEe (GOPMbI: YPOKH U3yUCHHUSI
HOBBIX 3HAHUH, YPOKHU 3aKpEIICHUs 3HAaHUM, KOMOMHUPOBAaHHBIE YPOKH, YPOKH 0000ILIEHUS U
CHCTEMaTH3allMK 3HAHWH, YPOKH KOHTPOJIS, TPAKTUYECKHE PA0OTHI, 1a00opaTOpHbIe paboThI, a TAKKE
COYeTaHUE yKa3aHHBIX (POpM.

JanHas mporpamma mpexycMaTpuBaeT (HOpPMUPOBAHHE Yy ydalluxcs OOIICydeOHBIX YMEHHH W
HaBBIKOB, YHHUBEPCAIbHBIX CHOCOOOB JEATEJIBHOCTH U KJIIOYEBBIX KommeTeHIui. B 3Tom
HAMpaBJICHUU TMPHOPUTETAMHU JUIsI yU4eOHOTO MpeaMeTa «XHMHUs» B CTaplIel IIKoie Ha 0a30BOM
YPOBHE SABISIOTCS: YMEHHE CaMOCTOATENbHO M  MOTMBMPOBAHHO OpPraHHU30BBIBATH  CBOIO
MIO3HABATEJIbHYIO JESATENIbHOCTh (OT MOCTAaHOBKM LIE€TM JO IOJyYE€HHUS U OLEHKU pe3yJibTaTa);
OTNpe/ieIeHue  CYIIHOCTHBIX  XapaKTEpPUCTHK M3y4aeMoro OOBEKTa; YMEHHE PpPa3BEpPHYTO
000CHOBBIBATh CYXKIACHUSA, HdaBaTb ONPCACICHUA, MNPHUBOJAUTH AOOKAa3aTCIbCTBA; OICHHUBAHUC U
KOPPEKTHPOBKA CBOEro IOBEACHHUS B OKPYKAIOLIEH Cpene; BBIIOJHEHUE B IPAKTHUYECKOU
JACATCIIBHOCTH W B HOBCGHHGBHOﬁ KHU3HU JKOJOI'MYCCKHUX Tp€6OBaHI/II\/'I; HCIIOJIB30BaHUEC
MYJbTUMEIUMHBIX PECYypcOB U KOMIIBIOTEPHBIX TEXHOJIOTMH Juid 00paboTKu, mepeaayd,
CUCTEMAaTHU3alnu I/IH(bOpMaIII/II/I, CO31aHUuC 0as JaHHBIX, MPE3CHTAIUU PE3YJIbTATOB MMO3HAaBATECILHON U
IIPAKTUYECKOM IEATEIbHOCTH.

B ocHoOBY nmporpamMmbl MOJIOKEH MPUHIMI pa3BHuBaromiero ooyuyenus. Ilporpamma onupaercst Ha
MaTepuain, M3ydeHHbId B §8—9 Kiaccax, IOITOMY HEKOTOpbIE TEMBbI Kypca pacCMaTpHUBAIOTCS
MOBTOPHO, HO y’K€ Ha 0oJiee BBICOKOM TEOPETHYECKOM ypoBHE. Takoil moaxo ] mo3BoJISET yIiayOmIsTh
Y Pa3BUBATh MOHATHE O BEUIECTBE M XMMUYECKOM IPOIIECCE, 3aKPEIUIATh IPONACHHBII MaTepuall B
AKTHUBHOM MaMSTH yUYaluXCs, a TAKXKE COXPAHITH IPEEMCTBEHHOCTH B IIPOIIECCEe 00yUEHUS.

Benymas posib B pacKpbITHM COJEpKaHUS Kypca XUMHUHU 11 Kiacca NMpUHAMIEKUT 3JIEKTPOHHON
TEOpUH, MEPUOINMYECKOMY 3aKOHY M CHUCTEME XHMHUYECKHMX JJIEMEHTOB Kak Haubojee oOLIMM
Hay4YHBIM OCHOBAaM XMMHH.

B nanHOM Kypce cucTeMaTu3upyroTcsi, 00001al0TCs U YIITyOISIOTCSl 3HaHUS O paHEee U3YYEHHbIX
TEOPUSAX U 3aKOHAX XUMUYECKON HayKU, XUMUYECKUX NPOLIECCaX U IPOU3BOJCTBAX.

[IporpamMma oOecnedrBaeT CO3HATENbHOE YCBOCHHME YYalIMMHCS BaXKHEHIIMX XUMHUYECKUX
3aKOHOB, TEOPHH U MOHATHI; POpPMUPYET NpeICTaBIEHHE O POJIU XUMHUH B Pa3BUTHH Pa3HOOOpa3HbIX
oTpacieil MPOu3BO/CTBA; 3HAKOMHUT C BELIECTBAMH, OKPYXAIOIUMH uesioBeka. [Ipu 3ToM ocHOBHOE
BHHUMAaHUE YAENAETCS CYIIHOCTH XMMMUYECKHX DPEAKIUl M METOJaM MX OCYILIECTBJICHHS, a TaKXKe
croco0aMm 3alUThl OKPYKaroOIIEH CPeibl.

IIporpaMMa cocTaBieHa C  y4eTOM  BEAYLIEM poJiM  XMMHMUYECKOTO  JKCIEPHUMEHTA.
HpejlyCManI/IBaIOTCSI BCC BHJbI IIKOJBHOI'0O XHWUMHYECKOI'O OKCICPUMCHTA — JACMOHCTpAlHHU,



71a0opaTOpHBIE OMBITHI U MPaKTUYecKhe padoThl. Paboyast mporpaMMa 1o XMMHH peajinu3yeTcs uepes
(GopMHpoBaHUEe Yy ydalmuxcs OOLIey4eOHbIX YMEHMH M HaBBIKOB, YHMBEPCAJIbHBIX CIIOCOOOB
JIEATEIbHOCTH Y KJIIOYEBBIX KOMIIETCHIMH 3a CYET MCIOJB30BAaHUS TEXHOJIOTMH KOJUIEKTUBHOIO
00y4yeHMsI, OINOPHBIX KOHCIEKTOB, AWAAKTHYECKMX MAaTe€pHajoB, M IPUMEHEHHs] TEXHOJOTHH
rpadu4ecKoro npeacTaBieHuss HHOOPMAIMK MIPU CTPYKTYPUPOBAHUH 3HAHUH.

B nenoM Kypc mo3BOJSE€T pa3BUTh NPEACTABICHUS YYalllUXCsl O IO3HABAEMOCTU MUDPA, €JUHCTBE
KUBOW M HEXKUBOW TNPHPOIBL, cHOpMUPOBATH 3HAHUS O BAKHEHIIMX AacleKTax COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHbI MHpA, YMEHHUS, BOCTPEOOBaHHbIC B IIOBCEJAHEBHOW JKHU3HU H
NO3BOJISIOIINE OPUEHTHPOBATLCS B OKPYKAIOLIEM MHPE, BOCIIUTATh 4YEJIOBEKA, OCO3HAIOLIETO ceOs
Y4acTbIO MIPUPOJBIL.

Peanuzanus naHHO#M mporpaMMsl B rpolecce 00y4YeHHs MO3BOIHUT YYALIUMCS YCBOUTH KIIFOUEBBIC
XMMHUYECKHE KOMIIETCHIIMY U MTOHATHh POJIb XUMHUU CPEAM APYTUX HAyK O MPUPOJE, 3HAUCHUE €€ Il
YeJI0BEYECTBA.

Memoowvt u npuémol 00yuenusn:
- obob1maromas 6ecena Mo U3y4YeHHOMY MaTepHany;
- UHAUMBHUIYaJIbHBIA YCTHBIA OIIPOC;
- (poHTATBHBIH OTPOC;
B3aMMOITPOBEPKA;
MPaKTHYECKUE pabOTHI;
nabopaTopHbIe paOdOTHI
Jns  noctukeHuss TpeOyeMbIX pE3yJNbTaTOB OOyYeHHUs YYHUTEIeM Ha YpOKax HCIHOJIb3YIOTCS
CJICIYIOIINE MEeJarOTHYECKUE TEXHOJIOTHH:
® DAa3BUBAIONIME TEXHOJOTMH C WCIOJIh30BAHUEM TNPHUHIUIIOB JCSATCILHOCTHOTO IIOJX0/Ia B
o0y4deHuu;
® TEXHOJIOTHS MPOOIEMHOT0 O0yUeHUS;
® TEXHOJIOTHS Pa3BUTHS KPUTHUYECKOTO MBIIUICHUS Yepe3 YTCHHE U MTUCHMO;
e pedepat kak hopma MPOEKTHOM AEATETLHOCTH, 00yUeHHE HAMMUCAaHUIO pedeparta;
® UCTONb30BaHHME HMH(OPMAIMOHHBIX pecypcoB IHTepHeTa, TONE3HBIX CChUIOK B HHTepHere,
BO3MOYXHOCTH HCIIOJIH30BaHMS KOMITBIOTEPHBIX TEXHOJIOTHI B O0yUEHUU JIUTEpaType, B OpraHu3aiuu
HCCIIEIOBATENLCKOM pabOThI ydaluxcsl.

Ilposepka u oyenka yceoenus npozpammol
Opranuzanus TEKYIIEero, MPOMEXYTOUYHOTO KOHTPOJS 3HAHUN TMPOBOJIUTCS B KaXKIOW TeMme, B

KaXXJI0M pas3aciic (YKa3aHO B y‘{e6HO'TeMaTI/I‘IeCKOM HJ'IaHI/I]I)OBaHI/II/I).

Pa3pnen 2. I[lnanupyemble pe3y/ibTaThl H3yYeHHs Kypca xumun 11 kinacca

Pe3yabTarsl 00yueHus
PesynbraThl H3yueHune Kypca « XUMHUs» PUBEIEHBI B pazjeine « TpeboBaHus K YPOBHIO OATOTOBKU



BBIITYCKHUKOBY, KOTOPBIH MOJHOCTBIO COOTBETCTBYET cTaHAapTy. TpeGoBanus Ha 6a30BOM ypOBHE
HAaIpaBJICHbI HA PEATN3AUIO IS TEIbHOCTHOTO, IPAKTUK OPHEHTHPOBAHHOTO U IMYHOCTHO
OPUEHTHPOBAHHOTO TIOAXO0/IOB: OCBOCHHUE YUAIIUMUCS HHTEIUICKTYaIbHON U MPAKTHIECKOM
JIeATEIFHOCTH; OBJIaJICHNE 3HAHUSIMU ¥ YMEHHUSIMU, BOCTPEOOBAaHHBIMU B ITOBCEAHEBHOM JKU3HH,
MO3BOJISIOIIMMH OPUEHTHPOBATHCS B OKPYKAIOIIEM MUPE, 3HAUUMBIMU JJISi COXPaHESHUS

OKpY Karolien cpebl 1 COOCTBEHHOTO 3/10POBBSI.

PyOpuka «3HaTh/IOHUMATEY» CONEPKUT TPeOOBAHMUS, OPUEHTHPOBAHHBIE TTIABHBIM 00pa3oM Ha
BOCIIPOM3BEICHNE YCBOCHHOTO COACPKAHMS.

B pyOpuky «YMeTh» BKIIIOYEHBI TpeOOBaHMs, OCHOBAHHBIC Ha 00JIee CIOKHBIX BUIAX JESITEIHHOCTH,
B TOM YHCJI€ TBOPYECKOM: OOBSICHATH, ONUCHIBATH, BBIABIATH, CDABHUBATh, PEIIATh 3a1a4H,
aHaAJM3UPOBATh U OLIEHUBATD, N3y4aTh, HAXOJIUTh U KPUTUYECKH OIICHUBATH UH(OPMAITUIO O
XMMHYECKUX 00BEKTax.

TpeGoBaHus K YPOBHIO NOATOTOBKH 00y4alOIIUXCS HA CTYIIEHH CPpeAHero (MoJIHOT0)
oOpa3zoBaHus

B pesyabrare n3y4yeHuss XuMHH Ha 0230BOM YPOBHE YYCHHK /I0JIZKECH:

3HATh/TIOHUMATh:

- B@XKHEHIIME XUMHUYECKHE IIOHATHSA: BEIIECTBO, XUMUYECKUH D3JIEMEHT, aTOM, MOJIEKYyJa,
OTHOCHUTEJIbHBIE ATOMHAsi U MOJIEKYJISIpHAsk MaccChl, MOH, aJUIOTPONUS, U30TOIbI, XUMHYECKasl CBSI3b,
3JIEKTPOOTPHULATENBHOCTD, BAJIEHTHOCTD, CTEIEHb OKHUCIEHUS, MOJIb, MOJIIpHAas Macca, MOJISPHBII
00BbeM, BEIIECTBA MOJEKYJISIPHOTO M HEMOJEKYJSIPHOTO CTPOEHUS, PACTBOPBI, JJIEKTPOIUT MU
HERJIEKTPOJIUT, DJIEKTPOJIUTHYECKAs JUCCOLMALUSA, OKUCINUTENb W BOCCTAHOBUTEIb, OKHCIEHUE U
BOCCTaHOBJICHHE, TEIUIOBOW J(PQGEKT peakiuh, CKOPOCTh XHMMHUYECKOH peaKkIuH, KaTaius,
XMMHUYECKOE paBHOBECHUE, YTIIEPOIHBIN CKeeT, QyHKIMOHAIbHAS IPpyIIa, H30MEpHsl, TOMOJIOTHS;

- OCHOBHBIE 3aKOHbl XHUMHHU: COXpPAHEHHMS MAacchl BEIIECTB, IIOCTOSHCTBA COCTaBa,
NEPUOANYECKUN 3aKOH;

- OCHOBHBIE TEOPUU XUMHUU: XUMUYECKOU CBA3H, JIEKTPOJIUTUUECKON AUCCOLMALINU, CTPOCHUS
OpPraHUYECKUX COEANHEHN;

- Ba)KHEHIIMEe BeIeCTBA M MaTepHalibl: OCHOBHBIE METAJUIbl U CIUIAaBbl; CEpHas, COJISIHAs,
a30THasT M YKCyCHas KHUCIOTBI, IIEJIOYHM, aMMHUAK, MUHEpalbHble YJOOpEHUs, METaH, STHJIEH,
aleTHJieH, OEH30JI, ATaHOJ], JKHUPBL, MbUIA, IJIIOKO3a, caxapo3a, KpaxMmai, KieTyaTka, OeJKH,
VCKYCCTBEHHBIE M1 CHHTETUYECKHE BOJIOKHA, KAy4yKH, IIJIaCTMAaCCHI;

yMeThb:

- Ha3bIBaTh U3YYECHHBIE BEIECTBA 110 "TPUBHAIBHON" MIIM MEKyHAPOIHON HOMEHKIIATYPE;

- OIpeNeNsATh: BaJIEHTHOCTh M CTENEHb OKUCIEHHMSI XUMUYECKUX 3JIEMEHTOB, THI XUMUYECKOU
CBA3M B COCOUHEHMSX, 3aps] HOHA, XapaKTep Cpedpl B BOJHBIX pacTBOpax HEOPraHUYECKUX
COETMHEHUI, OKUCIUTEIb M BOCCTAHOBUTENb, NMPUHAIICKHOCTh BEIIECTB K PA3JIMYHBIM KJlaccam
OpPraHUYECKUX COEANHEHN;

- XapakTepu30BaTh: 3JIEMEHThl MaJlbIX MEPHOJOB IO HX MoyoxeHuio B Ilepuonndeckoit
cucreme J[.M. MenneneeBa; o0mue XMMHYECKHE CBOWCTBA METAJJIOB, HEMETAJJIOB, OCHOBHBIX
KJIJACCOB HEOPraHMYEeCKMX U OPraHMYecKHMX COEIMHEHUH; CTPOEHHE M XHMMHUYECKHE CBOICTBa
M3Y4YEHHBIX OPraHUYECKUX COEIUHEHMI;

- OOBSICHSTH: 3aBUCHMOCTb CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHUS; IPUPOLy XUMUYECKOM
CBA3M (MOHHOM, KOBAJEHTHOW, METAJUIMYECKOI), 3aBUCUMOCTh CKOPOCTH XHMUYECKOW pEaKIMHU U
MOJIO’KEHUS XMMHUYECKOTO PaBHOBECHS OT PAa3IMYHBIX (PaKTOPOB;

- BBIMNOJHATh XMMHYECKUH IKCIEPUMEHT 0 PaCcHO3HABAHHUIO BAKHEHIIMX HEOPraHUYECKHX U
OpraHMYECKUX BEILECTB;

- TPOBOAMTH CAaMOCTOSITEIBbHBI TOUCK XUMHUYECKOH HWH(POpMAMU C HUCHOJIb30BAHUEM
Pa3IUYHBIX UCTOYHUKOB (HAyYHO-TIONMYJISIPHBIX W3/aHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHera); NCHOIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU U1 0OpabOTKU M IMepelaud XUMHUYECKOH



UH(OPMALIMH U €€ TPEICTaBICHUS B pa3IMYHbIX (hopMax;

UCIOJb30BaTh TNPUOOPETEHHbIE 3HAHUSA M YMEHUSA B IPAKTUYECKOM JESITeNbHOCTH U
IIOBCEJHEBHOM KU3HHU IS

- 00BSICHEHNSI XUMUYECKUX SBJICHUH, IPOUCXOAIIMX B IPUPOJE, OBITY M HA IPOU3BOJICTBE;

- ONpe/eNIEHUs] BO3MOYKHOCTU MPOTEKAHUSI XMMHUUECKUX MIPEBPALLEHUIN B PA3JINYHBIX YCIOBUAX
1 OLICHKH UX IOCIEICTBUM;

- 9KOJIOTMYECKH IPaMOTHOIO [IOBE/IEHUS B OKPYXKAIOLIEH cpene;

- OLEHKH BJIMSHUS XMMHUYECKOIO 3arpsi3HEHUSI OKPYXKAIOIIEH Cpelbl HA OPraHU3M 4YeJIOBeKa U
JpYTH€ XKUBbIE OpraHU3MB;

- Oe3omacHOro oOpalleHHs C TOPIOYMMHM M TOKCUYHBIMM BEIECTBAMHU, JaOOpaTOPHBIM
000pyI0BaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 3a/1aHHON KOHILIEHTPALUH B OBITY U HA IPOM3BOJICTBE;

- KPUTHYECKOM OIIEHKH JOCTOBEPHOCTH XMMHUYECKOW MH(POPMALIMH, MMOCTYHAIOMIEH U3 pa3HbIX
HCTOYHUKOB;

- TIOHUMaHMA B3aUMOCBSI3M Y4eOHOrO IMpeaMera ¢ OCOOEHHOCTSIMH Tpodeccuit U
npodecCHOHAIBHOM 1A TEbHOCTH, B OCHOBE KOTOPBIX JI€KaT 3HAHUS MO JAHHOMY Y4eOHOMY

Pa3znen 3. Coaep:kanue TeM yueOHOT0 Kypca.

Pa3ngen 1. MeToabl mo3HaHusl B Xumuu (2 yaca)

Hayunbie MeTO/Ib1 MO3HAHMS BEIIECTB M XUMHYECKUX sIBJICHUI. POJIb SKCTIEpUMEHTa U TEOPUH B
XuMuu. MojenupoBaHue XMMHUYECKUX MPOLIECCOB.

Paznen 2. Teoperuueckue ocHoBbI Xumuu (17 yacos - 1 yac)

Tema 1. CoBpeMeHHBI€ NPeICTABJICHUS 0 CTPOCHUH aToMA (2 yaca)

ATtoM. M3oTombl. ATOMHBIE OpOuTaNn. DIIeKTpoHHast Kiaccudukanus neMeHnToB. CoBpeMeHHbIE
MIPEICTABIICHHS O CTPOCHHUH aTOMa.

[lepnonnueckuil 3aKOH 1 IEPUOIAYECKAs CUCTEMa XUMHUYeCKUX diemMeHToB J[.JM1.Menneneesa.

ATOMHBIE opOuTai, S-, p-, d-, f-anexrpors. OCOOEHHOCTH pa3MeEIEHHS IICKTPOHOB IO
OopOUTANIIM B aTOMax MaJIbIX ¥ OOJIBIIUX MEPHOJOB. DHEPIeTUYECKUE YPOBHU, TOTYpOBHU. CBS3b
MEePUOIUYECKOTr0 3aKOHA U IEPUOINYECKON CUCTEMbBI XUMUUECKHUX JIEMEHTOB C TEOPUEN CTPOEHUS
atomoB. KopoTkuii v IJTMHHBIN BapUaHTHI TaOJIUIIBI XUMHUYECKUX 3JIeMeHTOB. [looxenue B
NEePUOINYECKON CUCTEME XMMUYECKUX AJIEMEHTOB BOJIOPOJA, JAHTAHOUIOB, AKTUHOUIOB U
MCKYCCTBEHHO MOJIYYEHHBIX JIEMEHTOB.

BanieHTHOCTb U BaJIEHTHBIE BO3MOKHOCTU aTOMOB. [lepuoanueckoe n3MEeHEHHE BAJIECHTHOCTU U
pa3sMepoOB aTOMOB.

Pacuernsbie 3anaun. Beruncnenne Macchbl, 00beMa WM KOJIMYECTBA BEIIECTBA 110 U3BECTHOM Macce,
00BEMY MJTM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMUBIIUX B PEAKIUIO UJIH MOTYYUBIINXCS B
pe3ysibTaTe peakiMu BEIECTB.

Tema 2. Xumuueckas cBsidb (3 yaca)

Xumudeckasi CBs3b. BUJIbI 1 MEXaHU3MbI 00pa30BaHUs XUMUYECKOM CBs3U. MloHHAs CBS3b.
Kartuons! n annonsl. KoBanenTHas HenossipHas cBsA3b. KoBaneHTHas moJIsipHas CBSI3b.
DIIEKTPOOTpUIIATENBLHOCTh. CTENEeHb OKUCIEeHHs. MeTamndeckasi CBA3b. BonopoaHas cBs3b.

Tema 3. BemecTBo (5 yacoB)

KauecTBeHHBIN 1 KOJTMYECTBEHHBIN COCTaB BellecTBa. KpucTaminyeckue pemeTKku.

[IpocTpaHCcTBEHHOE CTPOCHHE MOJIEKYJ HEOPIraHMUECKUX U OPTaHMUECKUX BEILIECTB.

Tumbl KPUCTAIUTMUECKUX PEHIETOK U CBOMCTBa BemlecTB. [IpnurHbBl MHOTOOOpa3Hsl BeIeCTB:
M30MEpHsl, TOMOJIOTHUS, AJUIOTPOIHUS, U30TOMUSI.

YucThle BelecTBa U CMECH.

Hctunnabie pactBopbl. CriocoObl BIpaKeHHsI KOHIIEHTPAIIMH PACTBOPOB: MAacCOBas A0S
pacTBOPEHHOTO BEIIECTBA, MOJISIPHASI KOHLIEHTPAIUS.

Juccoumanus 31eKTPOIUTOB B BOAHBIX pacTBopax. KommonaHeie pacTBOpbI. 30J1H, TEIH.




JeMoHcTpanuu. Mojenr HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U METAUTHYECKUX KPUCTATUIMYECKUX
pemerok. D ekt Tunaans. Mozenu MosieKysl HU30MEPOB, TOMOJIOTOB.

Pacuernbie 3a1aun. Beruncnenue Maccsl (KOJIMUECTBA BEIIECTBA, 00beMa) MPOAYKTa PEaKIIH,
€CJIM U1 €r0 MOJyYeHUs JaH PacTBOP C OMPEIEIICHHON MacCOBOM 10JIel MCXOIHOTO BEIIECTBA.

Tema 4. XuMuueckue peakuuu (4 yaca)

Knaccugukarus XuMHUECKUX peakluii B HEOPraHUYECKON M OPraHUYECKONH XUMHH T10
pa3IMyYHbIM Npu3HaKkaM. TerioBoi 3 PexT XuMuIecKon peaxiuu.

CKOpOCTh XMMHYECKOH PEaKIIHH, €€ 3aBUCUMOCTh OT Pa3TUYHbBIX (DAaKTOPOB. 3aKOH JEHCTBYIOMNX
Macc. DHeprus aktuBaruu. Karanus u karanmzatopsl. OOpaTUMOCTh peakiuii. XuMHYECKOe
paBHOBecue. CMeleHue paBHOBECHS 110 IeHCTBUEM pa3inyHbIX ¢akTopoB. [Ipunnun Jle [llarensbe.
[Tpon3BOACTBO CepHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

DneKTpoauTHIecKas auccoruanus. CUIbHbBIE U cIadble 3JeKTPOIUThl. KUCIOTHO-OCHOBHEIE
B3auMOJIecTBUSA B pacTBOpax. Cpeaa BOIHBIX pacTBOPOB: KUCIas, HEUTpalIbHAs, enouHas. loHHoe
npousBenieHre Boabl. Bomopoausiil mokazarens (PH) pactBopa.

['uaponu3 opraHUYeCKUX U HEOPraHUYECKUX COCIUHEHUN.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH

OKCIIEpUMEHTaIbHbIE OCHOBBI XUMHH. [IpoBeieHne XUMUYECKUX peaKuil B pacTBOpax.
KauecTBeHHBIN U KOJMYECTBEHHBIN aHAIN3 BEILIECTB.

Jlaboparopusbie onbIThl. Nel «IIpoBeaeHue peakiuiit HOHHOTO OOMeHa ISl XapaKTePUCTUKU
CBOMCTB 3JIEKTPOJIUTOBY.

No2 «Onpenenenue xapakrepa cpejibl C IOMOIIbIO YHUBEPCATBHOTO UHANKATOPAY.

Pacuernble 3anaun. Beruncnenne Macchl (KOJMYECTBA BEIIECTBA, 00beMa) MPOIYyKTa PEaKIInH,
€CJIM U3BECTHA MAacca UCXOAHOTO BEIIECTBA, COJAEPKAILETO OMPEACIICHHYIO JIOJII0 IPUMECEH.

KonTponbaas pabora Nel mo teme: «TeopeTnueckre OCHOBBI XUMUNY

Pasnen 3. Heoprannueckas xumus (134acoB)

Knaccugukanys HeopraHn4eckux coeAMHEHNH.

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIUHEHUI.

Oxkcuapl. Kucnotel. OcHoBanus. OKCUABI M THAPOKCU B MeTAIIOB. [IpaBuia 6e301macHOCTH ¢
€KUMU, TOPIOYMMU 1 TOKCUYHBIMU BEIIECTBAMHU.

Conu. 'eneTnyeckas CBsI3b MEXy KJacCaMHU HEOPTraHUYECKUX M OPraHUYEeCKUX COeTUHEHUN

OKcliepUMEeHTaIbHbIE OCHOBBI XUMHH MTPaBUiIa 6€30MacHOCTH MpH padoTe C AKUMH, TOPIOUYUMH U
TOKCUYHBIMU BelecTBaMu. [IpoBeeHre XxuMnueckux peakuuii mpu Harpesanuu. IIposenenue
XUMHYECKHX peaklyii B pacTBopax. KauecTBeHHbIE peakllMi Ha HEOPraHUYECKUE BEIIECTBA U UOHBI.

JlaGopatopHsbie onbIThl. Ne3 «B3anMojeiicTBue IIMHKA U JKeJle3a ¢ paCTBOPaMH KHCIIOT U
mienoyeity. Ned. «Pacro3HaBaHue XJIOpUIOB U CYJTb(ATOBY.

ITpakTtuyeckas pabora Nel. «ITonydenue, cobupaHue U pacro3HaBaHUE Ta30By.

No2 «MnenTudukainys HEOPraHUIECKUX COSTMHEHUI

Pacuernble 3agaun. PacyeTsl 10 XUMUUYECKUM YPAaBHEHUSIM, CBSI3aHHBIE C MACCOBOM J10JI€H BBIXOA
MPOIYKTa PEaKuu OT TEOPETUUECKH BO3ZMOXKHOTO.

Mertannel. DNEKTPUUECKUN Pl HAPSDKEHNUN METAIIIOB.

O61ue cBoiicTBa nosydeHus MetaioB. [IoHATHE 0 KOPPO3UHN METAIOB CIIOCOOBI 3aIIUTHI OT
KOPpO3UH.

JlaBoparopHble onbIThl No5 «3HaKOMCTBO € 00pa3liaMyu METaJIOB U pyiaMu (paboTa ¢
KOJUIEKLIUSAMH)».

00630p cBOMCTB HEMETAIOB. OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIE CBOWCTBA TUITMYHBIX
HeMeTa10B. OKCH/Ibl HEMETAJIJIOB U KMCIIOPOA0COIEPIKaIINE KUCIOTh. Bo1opoaHble COeqMHEHMS
HEMETAJIOB.




Hemoncrpanuu. O6pa3ibl HeMeTamuioB. O6pa3iibl OKCHA0B HEMETAIIIIOB U KUCIOPOICOASPKALITIX
kucIoT. ['openne cepsl, pocdopa, jxene3a, MarHus B KUCIOPOJIE.

JlaGoparopHbie onbIThl Ne6 «3HaKOMCTBO ¢ 00pa3liaMy HEMETAIIJIOB U UX NIPUPOAHBIMU
coeTMHEHUSAMH (paboTa C KOJUICKITUSIMU ).

OO6m1as xapakTepucTrKa MOArPYIIbI TaIOTeHoB. biiaropoaHbie ra3bl.

[TpakTrueckas padota No3 «PerieHue sKcriepuMeHTaNbHBIX 33]1a4 110 TeMe: «MeTauibl 1
HEMETAILIBDY

KoHntposbnas padora Ne 2 o teme: «Heopranudeckass XuMush»

Paznen 4. Xumus u xxu3Hb (14ac)
HpOMBIH_IHeHHOC MMOJIYYCHHUEC XMMUYCCKHUX BCHICCTB HA NPUMEPC MTPOU3BOJACTBA CepHOﬁ KHCJIOTHI.
XHUMHYECKOE 3arpsi3HEHUE OKPYIKAOIIEH CPEJIbl U €ro MOCIIEICTBUS

Pazgen V. YueOHo-TeMaTH4YeCKH MJIAH.



Pa3znen IV. TemaTuueckoe njiaHupoBaHue.

No Hassanue paznena, Tema Kou-Bo No [IpakTrueckas [Tpumeu
JacoB YPOKOB 4acThb aHue
JO [IIP |KP
Pa3znea 1.MeToabl No3HaHKMsI B XUMHH. (2 yaca)
Tema 1. MeTtoap! TO3HAHUS B 2 1-2 - - 1
XUMHUU
Pa3znea 2. Teoperuueckue ocHOBbI Xumnu. (17 yacoB)
Tema 1 CoBpeMeHHbIE 2 3-4 - - -
MIPEJICTABICHHSI O
CTPOCHHH aToMa
Tema 2 XHUMHYECKasI CBI3b 3 5-7 - - 1
Tema 3 BemectBo 5-1 8-11 - - -
Tema 4 XVMHYECKUE peaKINU 8 12-18 2 - 1
Pasnen 3. Heoprannmueckas xumus. (13 yacos)
Tema 1 OCHOBHBIE KIaCCHI 8 19 - 26 2 2 1
HEOPTaHUYECKUX
COCJIMHEHU I
Tema 2 MeTaiuisl 1 HEMETAIUIBI 5 27 -32 2 1 1
Paznen 4. Xumus u ku3Hb. (1 yac)
Tema 1 XUMHA U KU3Hb 1 33 - - -
Bcero uacos 34-1 6 3 5




IIpakTnyeckas yacte. 11 kiaace (0a30Bbli ypoBeHb — 34 yacoB- 1 yac B He/leJ110)

Bup yuebHoli nesiteIbHOCTH, Ha3BaHUE, TEMA Jlara OO6iee KoJIMYECTBO (110
Ne | mpoBene | yeTBepTsIM)
ypo | HUS I 1 I |1V | rog
ka | (mo
IJIaHY)
JlaGopaTopHBbI€ OIBITHI
JlabopaTopHblii onbIT Nel 14 + |
[IpoBeneHue peakiuiit HOHHOTO OOMEHa IS é’(
XapPaKTEPUCTUKH CBOMCTB AJICKTPOJIUTOB S
JlaGopaTopHblii onbIT Ne 2 15 + -
Omnpenenenue xapakrepa cpe/ibl C IOMOIIbIO =
YHHUBEPCAILHOTO HHIMKATOPA — A
JlaGopaTopHblii onbIT Ne3 22 +
B3anmopencTere HMHKA U JKeje3a ¢ pacCTBOPAMHU
KHCJIOT U 1Ies04en
JlabopaTopHblii onbIT Ned 24 +
Pacnio3HaBaHue XJIOpPUIOB U CyJib(HaToB
JlabopaTopHblii onbIT Ne5 28 + <
3HaKOMCTBO ¢ 00pa3liaMy METAJUIOB U UX PyJdaMu .
(paboTa ¢ KOJJICKIIHUSIMH) =
JlaGopaTopHblii onbIT Ne6 30 + e
3HAKOMCTBO ¢ 00pa3liaMy HEMETAIIOB U UX %’
IPUPOJHBIMH COETUHEHUAMU (paboTa C =
KOJUICKIIASIMH ) N
[IpakTuyeckue paboThl
IIpakTnyeckas padora Ne 1 26 +
«ITosryyeHnue, coOMpanue u pacro3HaBaHHe ™
ra3oB» .
IpakTHyeckasi padora Ne2 27 + &
«MaeHTH(PUKALUA HEOPraHUYECKUX é
coeTMHEHU 5
IpakTuyeckas padora Ne3 32 + =
«Perienue yKcrepuMeHTAIbHBIX 32/124 M0 TeMe: o
«MeTaJuIbl U HEMETAJLIbI»
KoHTponbHbIe paboThI
Bxoanasi KOHTpoJIbHAs1 padoTa 2 +
KonTtpoasnas padora Ne 1 mo reme: + \
«TeopeTnyeckne 0CHOBBI XHMHM 19 2
5
KouTposbHas padora Ne 2 mo reme 33 + -
«Heopranuyeckasi XumMusi» =
— N




HaumenoBanue TeM (217151 3a110JIHEHUS JKypHaa)

No Tema ypoka: Hara | Hara | [Ipumevanue
ypoka o o
miany | gakry
PA3JIEJI 1. METOJAbI IIOBHAHUSA B XUMMHWMU (2 yaca)
1. | Hayuynsie MeTO/bI TO3HAHMS BEUIECTB U XMMUYECKHUX SIBJIE-
305071
2. | Posb DKCTIepHMEHTA U TEOPHH B XUMUU
PA3JAEJI 2. TEOPETHYECKHME OCHOBBbI XUMMMU (18 yacoB)
TEMA 1. COBPEMEHHBIE IIPEJCTABJIEHHS O CTPOEHUU ATOMA (2 yaca)
3. | CoBpeMeHHBIE MPEACTABIICHUS O CTPOSHUU aToMa
4, | IleproauyecKuii 3aKOH | MEPUOIUYCCKAs CHCTEMa XUMU-
yeckux 3yiemenToB JI.M.MeHieneesa
TEMA 2. XUMMNYECKAS CBSA3b (3 yaca)
5. | MoHHas cBs3b
6. | KoBaneHTHas CBs3b
7. | Meramindeckas CBS3b.

Boodopoonas csazv

TEMA 3. BELIECTBO (5 4acos)

8. | KauecTBeHHBIH U KOJMYECTBEHHBIN COCTaB BEILIECTBA.
[TpuurHBEI MHOTOOOpa3Hsl BEIIECTB

9. | BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS.
Kpucrammueckue pemerku

10.| YucTsle BemecTsa U CMECH

11.| Uctunnsle pacTBOpbl. CIOCOOBI BBIpaXKEHUS KOHLEHTPALIUN
pacTBOpOB

11 | Juccommarus 3IeKTPOIUTOB B BOAHBIX PACTBOpaAX

Tlousmue o xonnoudax u ux snavenue (301u, 2enu)

TEMA 4. XUMHNYECKHUE PEAKIHMU (8 uacos)

12.

Krnaccudukanys XuMruueckux peakiivii B HeOpraHMuecKoi u
OpPraHUYECKOM XMMUU TI0 PA3IMUHBIM ITpu3HakaM. TennoBoi
3 PeKT XUMUYIECKON peaKIuu

13.

Peakuuu noHHOr0 0OMEHa B BOJHBIX PacTBOpax
JlaGopaTopHblii onbIT Nel

[IpoBenenue peakuuii FOHHOTO OOMEHa JIJIs
XapAKTEPUCTUKH CBOMCTB 3JIEKTPOJIUTOB

14.

I'anponu3 HEOPraHUYECKUX U OPTaHNYECKUX COSTUHEHUN.
JlaGopaTopHblii onbIT Ne 2

Omnpenenenne xapakTepa Cpebl ¢ MOMOIIBI0
YHUBEPCAIBLHOI0 HHANKATOPA

15.

OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKknu

16.

CKOpOCTh XMMUYECKOHN peaKIuu

17.

OO6patumocTh peakiuii. XUMUYECKOe PaBHOBECHE U
CIIOCOOLI €r0 CMEIEHUS

19

Kontpouabsnas pa6ora Ne 1 no reme: «Teopernueckue
OCHOBBI XMMHI»

PA3JIE

JI 3. HEOPTAHUYECKAS XUMMUS (13uacoB)

20

‘ Kiaccudukanmsi HeOpraHm4eckux CoeTMHEHUN




21

OKCcHUIbI

22

Kucnorst

JlabopaTopHblii onbIT Ne3

B3aumMopeiicTBre IUHKA U XKeJie3a ¢ PaCTBOPAMH KHCIIOT U
L (71

23

OcHoBaHus

24

Conu
JlaGoparopubiii onbIT Ned
Pacrio3naBanue XJI0pUI0B U CYIb(HaToOB

25

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPraHNMYCCKUX 1
OpPraHu4€CKux COG,Z[I/IHGHI/Iﬁ

26

IIpakTnyeckas padora Ne 1
«Ilonyuenue, coOMpanue M pacno3HaBaHue ra3zoBy

27

IIpakTnyeckas padora Ne2
«AnenTuukanysi HEOPraHUYECKUX COeTUHEHHID

28

Metaibl. DIeKTPOXUMHUYECKUHN Psii HAPSDKEHUN METAIOB
JlaGopaTopHblii onbIT NS
3HAKOMCTBO C 00pa3laMy METaJIOB M UX pyaamu (pabdorta ¢
KOJUICKITASIMH )

29

OO6mme cnocoObl MOTYYEHUs METAJIJIOB

30

Hemeramisl u ux cBOMCTBa

JlaGopaTopHblii onbIT Ne6

3HAaKOMCTBO C 00pa3llaMyi HEMETAIJIOB U UX MPUPOIHBIMU
COoeMHEHUSMU (paboTa ¢ KOJUICKIIHSIMH )

31

OO1as xapakTepucTUKa MOATPYIIIHI TAJIOT€HOB.
biiaropoiabie rassl

32

IIpakTnueckas padora Ne3
«PemeHne 3kcnepuMeHTAIbHBIX 32124 110 TeMe:
«MeTaJuIbl U HEMETAJLIIBI»

18.

KontpoabsHnas padora Ne 2 mo reme «Heopranmueckas
XUMUS»

PA3JIE

JI 4. XUMUS U ’KU3Hb (1yac)

19.

[IpoMBILITIEHHOE NTOTYyYEHHE XUMUYECKHUX BEIECTB Ha
IIpUMEpPE MPOU3BOJICTBA CEPHON KUCIOTBI. XUMHUUYECKOE
3arpsA3HEHUE OKPYKAIOLIEH CPEMbl U €r0 MOCIEICTBUS




