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IlosicHuTeIbLHAA 3aMHCKA

Hactosmas paboyas mporpamMma cocTaBieHa Ha OCHOBE CIEAYIOUIMX HOPMAaTHUBHBIX
JIOKYMEHTOB:

- MenepanbHblii 3aKk0H Poccuiickoit deaepannu ot 29 aexadps 2012 r. No273-d3 "OO6
oOpa3oBanuu B Poccuiickoit denepaunn';

- @enepalibHbIIl TOCYAAPCTBEHHBI OOpa30BaTENIbHBIA CTaHIAPT OCHOBHOTO OOIIETo
oOpazoBanus (IIpuka3 MunucrepcTBa oopasoBanus u Hayku PD ot 17 nekadbps 2010 r. Nel897);

- Ilporpamma pa3Butuss U (HOpPMUPOBAHMSI YHHBEPCATbHBIX YUE€OHBIX JEHCTBUH IS
OCHOBHOT'O 0011Iero 00pa3oBaHus;

- Konudukarop »s1emMeHTOB colepkaHus U TpeOOBaHMI K YPOBHIO IOJATOTOBKHU
00yJaromuXxcsi, OCBOMBIINX OCHOBHBEIE 00IIE00pa3oBaTeIbHbIE MPOrPaMMbl OCHOBHOTO OOIIIErO
o0Opa3oBaHus, IJs MPOBEACHUS TOCYAAPCTBEHHOM (MTOrOBOM) arTecTanuu (B HOBOM ¢opme) 1o
XUMUH;

- @enepalibHBIN IepeueHb YIeOHUKOB, PEKOMEHIyEMbIX K HCIIOIb30BAHHIO MTPH PeaTH3aluu
UMEIOIINX TOCYAaPCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTEIbHBIX MPOTPAMM HAYAITBHOTO OOIIETO,
OCHOBHOTO o001ero, cpeaHero oodmero ooOpazoBanus Ha 2019-2020 yueOHbIii ron (mpuKas
Munnpocserenus PO ot 28 nexkabpst 2018 roma Ne345);

- Pabouas mporpamma k juann YMK O.C. I'abpuensna. Xumus 7-9 xmaccel. Mocksa,
Hpoda, 2017,

- Yuebnsiit mnan MOY «COLL n. [TepBomaiickuiiy;

- [lonoxxenue o padoueit nporpamme MOY «COIL 1. [TepBomaiickuii»;

- Yeras MOY «COII . [lepBomaiickuii.

B cootBercTBuM ¢ yuebHbM 1anoM MOY «COILI 1. [TepBomaiickuii» Ha U3y4eHUE XUMHUU
B 7 Kyacce otBoAuTcs 1 yac B Hezemo, 35 yacoB B rof. [Iporpamma u paccuutana Ha 35 yacoB B
ron (1 gac B Hezento).

OCHAUEHHUE YYEBFHOI O IIPOLIECCA
YMK «Xumusg. 7 kaace»

1. Xumus. BBoansiii kype. 7 knacc. IlponeneBtnueckuit kype (aBropsl O.C.
I"abpuensH, .I'. Octpoymos, A.K. Axnebunun). 160 c.

2. Metoaudeckoe mocobue. 7 kmacc (aBropel O.C. Tabpuensn, [.A.
[Humnapesa). 208 c.

3. Pabouas Tterpane. Xumus. 7 kiacc (aBropel O.C. T'abpumensH, I'.A.
[Munapesa). 112 c.

4. IIpaktukym. 7 knacc (aBtopsl O.C. I'abpuenss, 1.B. Akcenosa). 80 c.

HUHDOOPMALIMOHHBIE CPEJ[CTBA
HuTepHeT-pecypcehl HA PpyCCKOM si3bIKe
1. http://www.alhimik.ru TIpencraBieHsl pyOpHKH: COBETHl AOUTYPUEHTY,
YUUTENI0 XUMHHU, CIIPABOYHUK (0YeHb OO0Jbllas Mmoa0opKa TalIHIl U CIIPaBOYHBIX
MaTepualioB), Becenas XHWMUs, HOBOCTH, OJIMMIIMAJbI, KyHCTKamepa (macca
UHTEPECHBIX HCTOPHUYCCKUX CBEICHHIA).
2. http://www.hij.ru XXypran «XuMHs U KU3HBY» MOHATHO M 3aHUMATEIBHO
paccka3biBaeT 000 BCEM HHTEPECHOM, UTO MMPOMCXOUT B HAYKE U B MHPE, B KOTOPOM
MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DeKTPOHHBIH KypHaI
«XUMHKH ¥ XUMHS», B KOTOPOM IPEJCTABICHO MHOXKECTBO OIBITOB MO XHMHH,



http://www.alhimik.ru/
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3aHMMATEIbHOM uHpopMaIuy, MO3BOJISIOIIEH yBIICUb YYCHUKOB
IKCIIEPUMEHTAIILHON YacThIO MPEIMETa.

4. http://c-books.narod.ru BceBo3moskHas mureparypa mo XUMHH.

5. http://www.drofa-ventana.ru  M3BecTHOe  M3IATEIBCTBO  y4eOHOM
autepaTypbl. HOBUHKH HAYYHO-TIONMYJISIPHBIX M 3aHUMATEIIbHBIX KHHT 110 XUMHH.

6. http://1september.ru Xypnan s yuuteneid u He ToOJbKO. boublioe
KOJIMYECTBO PabOT YUECHHKOB, B TOM YHCIIC U HCCIICA0BATEIBCKOTO XapaKkTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii — IIKOJBHBIHA
HOPTAJI CO CChIJIKAMU Ha 00pa30BaTe/IbHbIC CANThI [0 XUMUH.

8. www.periodictable.ru COopHuk cTareii O XHMHYECKHX OJJIEMEHTaX,
WUTIOCTPUPOBAHHBIN SKCIICPUMEHTOM.

O0BbeKTHI y4eOHBIX IKCKYPCHid

1. My3senu:  MHUHEpaAJIOTUYECKHE,  KpaeBEAUYECKHE,  XYH0)KECTBEHHBIE,
MOJIUTEXHUYECKHH.

2. JlaGoparopuu: y4eOHBIX 3aBe/IeHUH, arpoxumiabopaTopuu,
9KOJIOTMYECKUE, CAaHAHIEMUOJIOTHYECKHUE.

3. ArnTeku.

4. [TpousBoacTBeHHBIE OOBEKTHI: XUMHYECKHE 3aBOJBI, BOJOOYHCTHBIC

COOPYKEHHUS U APYrUe MECTHBIE IPOU3BOJICTBA.

B coorBercTBUnM ¢ @enepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHJAPTOM
OCHOBHOI'O OOLIEro 00pa30BaHUs 21A6HLIMU YeAAMU IIKOJILHOIO XMMHUYECKOro 00pa3oBaHus
ABIISIOTCS:

o @opmuposanue 'y OOYUYAIOIMIMXCS CHCTEMBl XWMHYECKHX 3HAHUH Kak
KOMITIOHEHTa €CTECTBEHHOHAYYHBIX 3HAHU;

®  passumue JUYHOCTH  OOYYAIONIMXCS, MX  HHTEJUIEKTYaJbHBIX U
HPaBCTBEHHBIX KayecTB, (OPMHUPOBAHHE T'yYMAHHUCTHYECKOTO OTHOIIEHHUS K
OKpY’KaroIleMy MUPY U 3KOJOTHYECKH 11€JIECO00Pa3HOT0 MOBEIECHUS B HEM;

J nonumaHue OOYYAIOUIMMHCS XUMHH KaK MPOU3BOAMTEILHOW CHIIBI
o011ecTBa U Kak BO3MOKHOU obsiacTu Oyaymiel npogeccnoHaabHOM e TeTbHOCTH;

®  passumue MBIIUICHUS 00y4YalOIMUXCsl IOCPECTBOM TaKUX MMO3HABATEIbHBIX
y4eOHBIX AEUCTBUMN, KaKk yMEeHHE (POpMYIUpOBaTh MpoOJIeMy U TMIOTE3Y, CTaBUTH
e U 3aJjauyd, CTPOUTh IUIAHBI JOCTIIKEHUS IeJied M pelleHus] MOCTaBICHHBIX
3aja4, ONpPENeNATh MOHATHS, OTPaHUYMBATh MX, ONHMCHIBATH, XapaKTEPH30BATh U
CpaBHUBATb;

®  noHUMaHUe B3aUMOCBSI3M TEOPHU M MPAKTUKU, YMEHHUE MPOBOJUTH XUMHUYECKHH
HKCIIEPUMEHT U Ha €r0 OCHOBE JIeJIaTh BBIBOJIbI U YMO3AKJIIOUEHHUS.

JUis 1OCTHXKEHMS ATHUX LIeJel B Kypce XMMHMHU Ha CTYIIEHH OCHOBHOT'O 00IIero o0pa3oBaHus
peliaTCes CaeyoUIe 3a1a4u:

- opmupyromcsa 3HAHUA OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (PAKTOB, MOHSATHH,
XUMHYECKHX 3aKOHOB M TEOPH, BEIPAKEHHBIX MTOCPEICTBOM XHMUYECKOTO SI3bIKA;

- pa3BUBalomcs ymeHus HaboaaTh U OOBSICHATh XUMUYECKUE SIBICHUS, POUCXOISIIUE B
pUpoJie, 1abOPaTOPHBIX YCIOBHUAX, B OBITY M Ha IPOU3BO/ICTBE;

- npuobpemaromcsa cneyudanivHvle YMeHus U Haeblku MO 0e30macHOMYy OOpallleHHIo ¢
XUMHYECKIMH BEIIECTBAMH, MaTepHallaMH U TIPOIIECCaMH;

- opmupyemcs 2ymanucmuyeckoe OmuouleHue K Xumuu KaK TPOU3BOJUTEIHHON CHIe
00111ecTBa, ¢ MOMOIIBIO KOTOPO# pemaroTcs riao0anbHbIe TPOOIeMBbI YEIOBEUECTBA,

- ocyujecmenaemcs uHmezpayus XMMUIeCKoi KapTUHBI MUpPa B €MHYIO HAyYHYIO KapTUHY.
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O0mas xapakrepucTuka yueOHOro Kypca
Jannas paboyast mporpaMma o XMMHHA OCHOBHOTO 00111eT0 00pa30BaHUs pacCKphIBAET BKIIA/L
yueOHOro mpeamMera B JOCTHIKEHHs IIeJied OCHOBHOTO oOIIero oOpa3oBaHHS U OINpedesseT
BaKHEHILINE COAEP/KATEIIbHBIE IMHUY IPEIMETA:
® «geujecmeo, cmpoeHue 6eujecmseay - COBPEMEHHBIE NPEICTaBICHUS O CTPOEHHUU
aToMa U BellecTBa Ha ocHoBe Ilepuoaunueckoro 3akoHa u Ilepuoauueckoil cuCTEMBI
xumuueckux anemeHtoB J[.MI. MeHneneeBa, ydeHHMs] O XUMHYECKOM CBSI3U U
KPUCTAJIJIMYECKOM CTPOEHHUM BEILIECTBA;
® «XuUMUYecKas peaxyus» - 3HAHUS O INPEBPAILEHUSAX OJHUX BEIIECTB B JIpYrHeE,
TUIIOJIOTUM XMMHMUYECKUX PEaKLUH, YCIOBHUIX UX MPOTEKAHHsI U CIOCO0aX yIpaBiICHUS
HMU;
® «Memoobl NO3HAHUA XUMUUY - 3HAHUS, YMEHHUSI U HABBIKU SKCIIEPUMEHTAIBHBIX
OCHOB XMMMH ISl IOJYYEHHUSI U U3yUEHUSI CBOMCTB BAKHEUILNX MPEJICTABUTENEH KIIACCOB
HEOPraHUYECKUX COCIUHEHUI;
® «NpOU3BO0CMBO U NpUMEHeHUue eewujecme» - 3HAHME OCHOBHBIX oOiacteit
MPOU3BOJCTBA M MPUMEHEHMS] BAKHEHIIMX BEIIECTB, a TaKKe OMNbIT 0e30MacHOro
oOpallleHusl C BELECTBAMH, MaTepHajlaMi U MPOLIECCAMH, UCIOJIb3YEMBIMU B OBITY U Ha
MIPOU3BOICTBE;
® (AI3bIK XUMUU» - ONEPUPOBAHUE CHUCTEMOW BaKHEUIIUX XUMUYECKHUX MOHSITHIA,
3HAaHHE XUMHUYECKOM HOMEHKJIATypbl, a TaKXe BJIAJCHUE XHUMHUYECKOW CHMBOJMKON
(xuMu4YecKuMH PopMyJIaMHu U YPaBHEHUSIMH);
® (KOIUYECmBeHHble OMHOWEHUS 6 XUMUUY - YMEHHUE NPOU3BOAUTH PACUYEThl IO
XUMHUYECKHM (pOpMysiaM U ypaBHECHUSIM.
Mecro npeamera B yueOHOM IJIaHe.
®DenepanbHbII TOCYIapCTBEHHBII 00pa30BaTEbHBINA CTAHAAPT MPEIYyCMATPUBACT U3yUCHHE
Kypca XHMMHM B OCHOBHOW IIKOJE KaKk COCTaBHOW 4YacTH MPEAMETHOH o0iactu
«EcTecTBEeHHOHAaYUHBIE IPEAMETHIY.
Ilponedeemuueckuii 3man @ 7 knacce. ITOT Kypc pacCuuTaH Ha 1 4yac B HeJleN0 B 00beMe
35 yuebHbIX 4acoB. BBeneHue 3Toro kypca Hen30€XKHO BII€HET 3a COO0N HEKOTOpBIE MOBTOPHI
y4ebHoro cojepkanus B 8-9 kiaccax, KOTOpble, OJJHAKO, HE HApYyLIal0T paBEHCTBA CTapTOBBIX
BO3MOXKHOCTEH 00yJaromuxcsi 0 OTHOLIEHUIO K HOBOMY IIPE/IMETY.

Pe3yabTarsl 0ocBOCHUSA Kypca.

[To 3aBepiieHNMM Kypca XMMHUU Ha 3Taleé OCHOBHOTO OO0IIEro 0Opa30BaHUS BBIMYCKHUKH
OCHOBHOM IITKOJIBI AOJDKHBI OBJIAJICTh CIICAYIOIIUMU PE3YJIbTaTaMM:

JIMYHOCTHBIE Pe3yJbTaThI:

- 3HQHUe U NOHUMAaHue: OCHOBHBIX HCTOPUYECKHX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM
XUMHH; JOCTIKEHUN B 0OJIACTH XMMUU U KYJIbTYPHBIX TPAAMIMKA CBOEH CTpaHbI (B TOM YHCIE
Hay‘-IHBIX); O6HICMI/IpOBI>IX I[OCTI/I)KCHI/Iﬁ B o0OJiactu XUMHHU; OCHOBHBIX IMPHUHIIMIIOB W ITPaBHJI
OTHONICHHUSI K TIPUPOJIE; OCHOB 37J0POBOr0 00pasa KU3HH U 3J0pPOBhecOeperaroux TeXHOIOTHH;
ImpaBuJI IIOBCJACHUSA B qpe3qua171HHx CUTyallusiaX, CBA3aHHBIX C BOS}IeﬁCTBHeM Pa3INYIHBIX
BEIIECTB;, OCHOBHBIX IpaB M OOS3aHHOCTEH TrpakgaHWHA (B TOM YHCIEe OOydYaroImierocs),
CBA3aHHBIX C JIMYHOCTHBIM, HpO(beCCI/IOHaIII)HBIM N )KN3HCHHBIM CaMOOIIPEACIICHUEM COI_H/IaJ'II)HOI\/II
3HAUYMMOCTH U COJIepKaHus Ipodeccuil, CBsI3aHHBIX C XUMUEH;

- YY8CMeE0 20pOOCMU 38 POCCUICKYIO XMMUUYECKYIO HAyKy U IOCTH)KEHUS YUEHBIX; YBaXKEHHE
U TIPUHATHE JOCTHKCHUN XHUMHH; TI0O00Bb U OEPEKHOE OTHOIICHHUE K MPUPOJIC; YBAKECHHUE U yUET
MHEHUH OKpYXarmHuX K JJMYHBIM JOCTHXXCHUAM B U3YYCHUU XUMUU;

- npu3Hanue 1EHHOCTH COOCTBEHHOTO 3JI0POBbSI M 3/I0POBbSI OKPYKAIOUIMX JIFOACH;
HEOOXOIMMOCTH CaMOBBIPAKECHUSI, CAMOpEaTU3aIINH, COITMATFHOTO IPU3HAHNS,

- 0CO3HaQHUe CTENEHW TOTOBHOCTU K CAMOCTOSITENBHBIM IIOCTYIIKAM M JICMCTBHSAM,
OTBCTCTBCHHOCTH 3a UX PE3YJIbTATEI;



- nposeienue  DKOJOTUYECKOTO  CO3HAHUSA, JOOPOXKENIaTeNbHOCTH, JIOBEpUS U
BHUMATEJIBHOCTH K JIFOJSIM, TOTOBHOCTH K COTPYAHHYECTBY; HHUIIUATHBBI U TIO003HATEILHOCTH B
M3YYEHUH BEIICCTB M MPOIIECCOB; YOSKIEHHOCTH B HEOOXOIUMOCTH PAa3yMHOT'O HCITOIb30BaHUS
JIOCTUKEHUN HAYKHU U TEXHOJIOTUH;

- YMeHue yCTaHABJIUBATh CBSI3U MEXK/Y LI€JIbIO U3YUEHUSI XUMHUH U TEM, JIJI YETO 3TO HY>KHO;
CTPOUTH KU3HEHHBIC U MPO(ecCHOHANBHBIC TUIAHBI C YYETOM YCHEIIHOCTH M3YUEHUS XUMHUHU U
COOCTBEHHBIX ITPHOPUTETOB.

MeTanpeamMeTHble pe3yJIbTAThI:

- UCNONb306aHUe PABINYHBIX UCTOYHUKOB XMMHUYECKOH MH(OpMAIUK; MOTyYeHHE TaKOH
uH(pOpMaINK, €€ aHaIH3, IOJrOTOBKA Ha OCHOBE ATOT0 aHaIN3a MH()OPMALMOHHOTO MPOIYKTa U
€ro Mpe3eHTalus;

- npuMeHeHue OCHOBHBIX METOJOB IO3HaHUWsS (HAONIOJEHUS, HSKCIEPHMEHTA,
MOZACIINPOBAHUA, UBMCPCHUS U T.[[.) IAJI U3YUYCHUA XUMHUYCCKUX O6'b€KTOB;

- UCNOAb306aHUe OCHOBHBIX JIOTMYECKHX Olepanuid (aHanu3a, CHUHTE3a, CPaBHEHMS,
0000mIeHNs, JI0KA3aTeNbCTBA, CHUCTEMAaTH3allMM, KIacCH(PUKAIUKW W Jp.) TPH HU3yYCHHUH
XHUMHYECKUX O0BEKTOB;

- popmynuposanue BEIBOJOB M YMO3AKITIOUSHHUH 13 HAOTIOICHUH 1 M3yYSHHBIX XUMHYECKIX
3aKOHOMEPHOCTEHA;

- NPO2HO3UPOBaHe CBOMCTB BEIIECTB HA OCHOBE 3HAHMS MX COCTaBa U CTPOCHUS, a TAKKe
YCTaHOBJICHHSI aHAJIOTHU;

- popmynupoeanue U1K, THNIOTE3 U IMyTel MPOBEPKU UX UCTHHHOCTH;

- onpedenenue eTel U 3a1a4 y4eOHOH M UCCIE0BATEIbCKOM JIEATEIBHOCTH U MyTel UX
JOCTHXKCHUS,

- packpvimue NPUINHHO-CIICACTBEHHBIX CBA3EH MKy COCTaBOM, CTPOCHUEM, CBOMCTBAMH,
MNPUMCHCHUCM HAXOXKIACHUEM B IMIPHUPOAC U TOJTYUCHUCM BaXHEHIITNX XUMHUYECKHX BCIICCTB,

- apryMeHTanysi COOCTBEHHOW IO3MIMU U €€ KOPPEKTHPOBKAa B XOJE JAUCKYCCHH IIO
MaTepHrajaM XUMHYECKOTO COepIKaHusI.

IIpenmeTHbIe pe3yJibTaThI:

B nosnasamenwnoii cghepe:

3nanue (nonumanue):

- XUMHUYECKOW CUMBOJIUKHU: 3HAKOB XMMHUYECKUX AJIEMEHTOB, (POPMYII XUMUYECKHIX BEIIECTB,
YPAaBHEHUN XUMMUYECKUX PEAKIUM;

- BOKHEUIIIMX XUMHUUYECKUX MOHSATUI: BEUIECTBO, XMUMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHbIE aTOMHas M MOJIEKYJIspHas Macchl, UOH, KaTWOH, aHUOH, XMMUYECKas CBS3b,
ANEKTPOOTPOOTPHUILIATENIBHOCTh, BAJIEHTHOCTb, CTEIEHb OKUCJIEHUS, MOJb, MOJISIpHAs Macca,
MOJIApHBIA ~ 00BEM, pacTBOPBI, DJEKTPOJIUTHl U  HEIJIEKTPOIMTHI, BIEKTPOIUTUYECKAS
JUCCOLIMAIUS, OKHCIUTENb U BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBJICHHE, TEIIOBOM P deKT
peaKIu, OCHOBHBIE THITBI PEAKIIMI B HEOPTaHUYECKON XUMUH;

- GOpMYyITUPOBOK OCHOBHBIX 3aKOHOB M T€OPHl XUMHH: aTOMHO-MOJIEKYISPHOTO YYCHHUS,
3aKOHOB COXpPaHEHHUS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa BEIIECTB, ABOraapo;
ITepnoanueckoro 3akona /[I. 1. MenzaeneeBa; Teopun CTPOEHHUS aTOMa M YYEHMs] O CTPOEHUU
BEIIECTBA; TEOPUHU AIEKTPOIUTUUECKON JUCCOLUAIIMHN U YUEHHUS O XUMUYECKON PEaKIIUH.

Ymenue nazvieamo:

- XUMUYECKHE 3JIEMEHTHI;

- COEIMHEHUS N3YYEHHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB;

- OpraHMYecKkue BellecTBa MO MX (popmyse: MeTaH, 3TaH, ATHJIEH, alleTUJIeH, METaHO,
JIMIEPUH, YKCYCHAsl KMCIIOTa, TII0K03a, caxapo3a.

ObvscHenue:



- GU3UYECKOTO CMBICIIAa AaTOMHOTO (TMIOPSAAKOBOT0) HOMEPA XMMHUYECKOTO AJIEMEHTa, HOMEPOB
rpynnsl 1 nepuoga B Ilepuommueckoint cucreme JI.M. MenneneeBa, K KOTOPBIM 3JIEMEHT
MPUHAIJICIKUT;

- 3aKOHOMEPHOCTEH U3MEHEHUsI CTPOCHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IPECIIax MaJbIX
NEpPUOOB U A TPYIII, a TAK)KE CBOMCTB 00pa3yeMbIX UMH BBICUIMX OKCUAOB U THIPOKCUIOB;

- CYIIHOCTH TMPOIIECCa IIEKTPOIUTHUECKON TUCCOIMALIMU U PEaKuii HOHHOTO OOMEHa.

Ymenue xapakmepuzosamuw:

- XUMHUYECKHE 3JEMEHTHhl (0T BOJOPOJA [0 KalbIMs) HA OCHOBE HX IIOJOXKEHUS B
[Tepuonnueckoii cucreme XuMu4eckux eMeHToB J[.M. MeHeneeBa u 0COOCHHOCTEH CTPOCHUS
UX aTOMOB;

- B3aUMOCBSI3b MEX]Iy COCTaBOM, CTPOCHHEM U CBOMCTBAMH HEOPraHUYECKHUX BELIECTB;

- XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHJIOB, KUCIOT,
OCHOBaHUH, aM(POTEPHBIX COSTUHEHUHN U COJICH).

Onpeoenenue:

- COCTaBa BEILECTB M0 uX Gopmyram;

- BAJICHTHOCTHU Y CTENIEHU OKUCJICHUS JIEMEHTOB B COCJIMHEHUU,

- BUJIOB XUMUYECKOU CBSI3U B COCIMHEHHUSIX;

- TUTIOB KPUCTAJUTMYECKUX PEIIETOK TBEPBIX BEUIECTB;

- IPUHA/ITICKHOCTH BEILIECTB K OMPEIeIEHHOMY KJIacCy COeTUHEHUI;

- TUTIOB XUMUYECKHUX PEaKIINiA;

- BO3MOXXHOCTH MPOTEKAHUS peakinii HOHHOTO 0OMEHa.

Cocmasnenue:

- cxeM cTpoeHus aromMoB TmepBbix 20 snemeHtoB Ilepuomnueckoit cucremsr JI.1.
Menneneena;

- (hopmyn HeopraHUYECKNX COCTMHEHUI U3yYEHHBIX KIacCOB;

- YPABHEHUI XUMUYECKUX PEAKLIUMN.

be3zonacnoe obpawenue ¢ XUMHUECKOHN MOCY 101 U 1aOOPATOPHBIM 000PYIOBAaHUEM.

IIpogedenue xumuuecko2o sKCnepumeHma.

- TOJATBEPXKIAIOLIEr0 XHWMHUYECKHE CBOMCTBA H3YYEHHBIX KJIACCOB HEOPTraHHUYECKHUX
BEIIECTB;

- MOATBEPKIAIOIIET0 XUMHUYECKUH COCTAB HEOPIraHUYECKUX COCIMHEHU;

- 0 TOJIyYE€HHIO, COOMpaHMIO M PACIO3HABAHMIO ra3000pa3HBIX BEIIECTB (KUCIOpOAa,
BOJIOPOIa, YTIAEKUCIIOTO ra3a, aMMHUaKa);

- 10 OMPENETICHUI0 XJIOPHUA-, CyibdaT-, KapOOHAT-HOHOB M MOHA aMMOHHUSI C TTOMOIIIBIO
KAueCTBEHHBIX PEAKIUH.

Buviuucnenue:

- MacCOBOM JIOJTM XUMUYECKOTO 3JIEMEHTa 1o (pOopMyIie COeTMHEHUS;

- MaccoBOM JI0JIM BEILIECTBA B PACTBOPE;

- MacCbl OCHOBHOT'O BEIIECTBA M0 U3BECTHOM MacCOBOM J10J1€ PUMECEN;

- 00BbEMHOM J0JIM KOMIIOHEHTA I'a30BOM CMECH;

- KOJIMYECTBA BEUIECTBA, 00BhEMa WIIM MAacChl BEIIECTBA MO KOJIMYECTBY BEIIECTBA, O0HEMY
WJTM MAacCe peareHTOB WM MPOAYKTOB PEaKIIHH.

Hcnonv3zoeanue npuobpemenHvix 3HAHUU U YMEHUNl 8 NPAKMUYECKOU O0esamenbHOCU U
NOBCEOHEBHOU HCUSHU:

- Juis 0€30MacHOro OOpaIeHus C BEIIECTBAMH U MaTepHalaMHi B MOBCEAHEBHOW KHU3HU H
TPaMOTHOTO OKa3aHUs MIEPBOI TOMOIIU TIPHU 0KOTaX KUCIOTAMH U IIEI0YaMU;

-JI71s1 OOBSICHEHUS OTACTHHBIX (PaKTOB M MIPUPOIHBIX SIBICHUM;

- ISl KPUTUYECKOM OIIEHKH WH(OpPMAIIMU O BEIIECTBAaX, UCIIOIB3YEMBIX B OBITY.

B ueHHOCTHO-OpHEeHTALMOHHOI cdepe

Ananuz u oyenka TOCIENCTBUIN Al OKpYKArOIIeH cpeabl ObITOBOW U MPOU3BOJICTBEHHOM
JESTEIbHOCTH YeJIOBEKa, CBSI3aHHOM C MOTYYeHHEM U TiepepaboTKOM BEIIeCTB.

B Tpynosoii chepe



IIposedenue onepayuii C WCIOJIIB30BAHUEM HArpeBaHHs, OTCTaWBaHUSA, (UILTPOBAHMS,
BbITTApUBAHUSA; TIOJYUCHUA, c061/1paH1/151, pacno3HaBaHrsd BCIICCTB; HU3TOTOBJICHUA MO,Z[QJIGP'I
MOJIEKYII.

B cdepe 0e30nmacHOCTH KU3HEAESATEILHOCTH

- cobnmoOeHue TIpaBWJI TEXHUKA O€30MACHOCTH TMpPU TPOBEACHUM XUMHUYECKOTO
9KCIIEPUMEHTA;

- OKa3aHue TIEPBOM MOMOIIH MPHU 0KOTaX, MOpe3ax U XUMUYECKUX TpaBMax.

COJEPXAHUE KYPCA

IIponeneBTHYECKUIT KypC

Xumus 6 yenmpe ecmecmeo3HaHus

XuMusi Kak 4yacThb ectrecTBo3HaHusA. [Ipeamer xumuu. EcTecTBO3HaHNE — KOMITJIEKC HAYK
o mpupoje: ¢uzuku, XumMumu, Ouonoruu u reorpaduu. llomoxkurenbHOE W OTpULIATEIHHOE
BO3JICHCTBHE YETIOBEKA HA IPUPOTY.

HpeI[MCT XUMHUH. Teﬂa U BCIIICCTBA. CBOﬁCTBa BCIIICCTB KAaK UX I/IHI[I/IBI/IIIyaJII)HBIe HpI/ISHaKI/I.
CBoiiCcTBa BEIIECTB KaK OCHOBA MX IMTPUMEHEHHS.

MeTtoabl u3yuyeHHsi ecTecTBO3HaHHWs. HaOmioneHue Kak OCHOBHOW METOJI TO3HAHHS
OKpYXKarollero Mupa. YcCIoBHUS TpoBeleHHs HaOmrofeHus. [Mmoresa kKak MpeanosioKeHue,
OOBSICHSIONIEE WM TPEACKA3bIBAIOIICEe MPOTEKAHUE HAOJIIOAAEMOTrO SIBICHUSA. DKCIIEPUMEHT.
JlaGopaTopusi. DkcrnepuMeHT JabopaTOpHbId W AoMamHuid. CrocoObl  (pUKCHpOBaHHS
pe3ynbTaToB 3KcniepuMenTa. CTpoeHHE ITITaMEHH CBEYH, CYXOT'O TOPIOYETro, CTUPTOBKH.

IMpakTnyeckass padora «3HaKOMCTBO ¢ JabopaTtopHbIM oOopynoBanueM. IlpaBuia
TEXHUKH 0€30IMaCHOCTH P pabOTe B XUMHYECKOM KaOMHETE (JJaOOpaTOpHHM )».

IIpakTuyeckass padora «HaGmogeHnue 3a ropsmieil cBeuoil. YCTpPOWCTBO CIHPTOBKH.
[IpaBuia paboThI ¢ HArPEBATEIBHBIMUA IPUOOPAMI).

MopenupoBanue. Mojenn Kak aOCTparMpOBaHHBIE KOMHUU H3Y4Ya€MbIX OOBEKTOB H
nporeccoB. Mogenu B ¢usuke. DnekrpodopHas MalidHa Kak abCcTparupoBaHHAs MOJIETh
MonHuHM. Mojenu B Ouosnoruu. buonmormdeckue Mysspku. Moaenu B XMMUHU: MaTepHalibHbIE
(Mozenu atoMoB, MOJIEKYJI, KPUCTAJIOB, allllapaToB M YCTAaHOBOK) M 3HAKOBBIE (XMMHYECKHE
3HAaKH, XUMUYECKHEe GOPMYIIbl U XMMUYECKHE YPaBHEHHUS).

Xumuueckasi CHMBOJIMKA. XUMU4eckue 3Haku. WX oOo3HaueHHe, MPOU3HOIIEHUE U
uH(popMalrs, KOTOPYIO0 OHU HecyT. Xumuueckue popmyiibl. Ux 0603HaueHne, IpOU3HOIIEHHE U
uHpoOpMalus, KOTOPYI0 OHH HecyT. THIeKchl M KO HUIIMEHTHI.

Xumusa 1 Gu3HKa. YHHBEPCAIbHBIN XapaKTep M0JI0KeHHH MOJIEKYJIIPHO-KHHETHYECKOM
Teopuu. [loHATHA «aTOM», «MOJEKyna», «WMOH». KpHCTaIIMYecKOe COCTOSHHE BEILECTBA.
Kpucrannuueckue pemerku TBepAbIX BemecTB. duddysus. bpoyHoBckoe ABHKEHHE.

Xumus u pusuka. ArperaTHble cocTosiHuS BemecTBa. [loHsTHe 00 arperaTHOM COCTOSIHUN
BemiecTBa. ['a3000pa3Hble, KUAKHE U TBepAble BelecTBa. Kpucrasimdeckue u amMopdHbie
TBEPAbIE BELIECTBA. dusnueckre U XUMHUYECKIEe SIBICHHS.

Xumus ureorpagus. [ 'eonoruueckoe CTpoeHUE IIIAHETHI 3eMJISL: AP0, MAHTHSL, JIUTOChepa.
DNEeMEHTHBIN COCTaB Me€0JOTHYECKUX COCTAaBHBIX YacTe riiaHeTbl. MuHepasbl ¥ TOPHbIE TTOPO/IBI.
MarMaTrueckue M ocajlouHble (OpraHMYecKHe M HEOpraHW4YecKHe, B TOM YHCIE M TOpIOYHE)
MIOPOJIBI.

Xumusi U Ouosorusi. XUMHYECKHH COCTaB XHMBOM KIETKH: HeopraHudeckue (Boja H
MHUHEepaJIbHbIE COJIM) U OpraHndeckue (OenKH, ®KHUPbI, YIIEBOIbl, BATAMUHBI) BEILIECTBA.

ITpocThie U CII0KHBIE BEIIECTBA, UX POJIb B )KU3HEEATENBHOCTH OPTaHU3MOB.

buonornueckass ponb Boabl B KuMBOW kieTtke. dorocunTe3. Ponp xmopodwiia B
¢dorocunTe3e. buonormueckoe 3Haue€HUE KHUPOB, OENKOB, 3(QUPHBIX Macei, YIJIEBOJOB U
BUTAaMUHOB ISl )KU3HEIEATEIIbHOCTH OPraHU3MOB.

KavecTBeHHble peakuun B XUMHH. [[oHATHE 0 KaYeCTBEHHBIX PEAKIUSAX KaK O PEaKLMsX,
BOCIPUHHUMAEMBIX OPraHOJENTUYECKH C MOMOIIBIO 3PEHUs, CIyXa, OOOHSHUSA. AHATUTUYECKUIN



saddekr. OmpenenseMoe BEIIECTBO U PEaKTUB Ha HEro. BO3MOKHOCTh M3MEHEHHS POJU Ha
IIPOTUBOINOJIOXKHYIO. PaciipocTpaneHue 3amnaxa 0A€K0JI0Ha, JYXOB WIH JI€30/10paHTa KaK MIPoLEecc
mubdy3sun.  OOpa3upl  TBEpAbIX  BEUIECTB  KPUCTAUIMYECKOro  CTpoeHus.  Mogenu
KPUCTAJUTMYECKUX PEUIETOK.

JemoncTpanuu. Komnekiys pa3HbIX TeNl U3 OJHOTO BEHIECTBAa WM MaTepHaia (Hampumep,
cTexna — naboparopHas mocyna). Kommeknus pasnudabix Ten win (ortorpaduii Tenm w3
ATIOMHUHHUS Ul WITIOCTPALlMH UJIEH «CBOMCTBAa — TNpPHMEHEHHEe». Y4eOHoe 00opynoBaHHE,
UCTIOJIb3yeMOe TpU HM3YYCHUU (QHU3UKH, OHONOTHUH, reorpaduul W XUMHH. IieKTpodopHas
MmammHa B JeiictBuu. ['eorpaduueckue mozxenu (rinodyc, kapra). buomormueckue monenu
(MyJSDKM OpPraHOB M CHUCTEM OPraHOB DPACTCHUH, JKMBOTHBIX M dYeloBeka). Dusmueckue u
XUMHUYECKHE MOJEITH aTOMOB, MOJICKYJI BEIIECTB M UX KPUCTAIUTMYECKUX pereTok. OObeMHbIE U
IIapPOCTEPIKHEBBIE MOJIEIIH BOJIbI, YTIIEKUCIIOTO U CEPHUCTOTO ra3oB, MeTaHa. PacpocTpanenue
3araxa oIeK0JI0Ha, JyXOB WU 1e3010paHTa Kak rnpouecc quddy3un. OOpasisl TBEpAbIX BELIECTB
KPHUCTAJUINIECKOTO CTPOCHUS. Mo1enn KpUCTAUTMIECKUX PEIIETOK. TpH arperaTHbIX COCTOSHUS
BoIbl. «[lepennBaHme» yrIEKUCIIOro Ta3a B CTaKaH HAa ypPaBHOBEUICHHBIX Becax. Kourekiws
KPUCTATHIECKUX M aMOP(HBIX BEIIECTB U M3aenuil u3 Hux. Komeknus MuHepanoB (Ja3ypur,
KOPYH/I, XaJIbKOIHUPHT, (PIoOpHT, ramut). KoiuleKiust ropHbBIX MOpox (IPaHuT, pa3IH4yHbIC
(GopMBI KanmbIMTa — MeEJ, MpaMop, MU3BECTHsK). Komekius roprouux uckonaembix (HedTsb,
KaMEHHBIH yroyib, ciaHipl, Topd). CrupToBas SKCTpaKIys XJI0po(uiuia U3 3eIeHbIX JIHCTHEB.
KavectBennas peakmust Ha kuciaopon. KauecTBeHHass peakuusi Ha  YIJICKHCIHBIA — ras.
KauecTBeHHast peakius Ha U3BECTKOBYIO BOJY.

JlabopaTopHble onbIThl. Onucanue CBOMCTB KUCIOPOJA, YKCYCHOM KHMCIIOTBI, aJlOMUHUS.
CrpoeHue miaMeHu (CBe4H, CIIUPTOBKHU, CyXOro roproydero). Mroroienue mMozeneid MojaeKkys
XUMHUYECKHX BEIECTB U3 IacTimHa. Habmo1eHne OpoyHOBCKOTO IBUKCHHS YACTUICK YSPHOM
TYyIIM TIO0J MHUKPOCKONOM. M3ydeHue TrpaHHTa C IOMOIIBI0 YBEIWYHTEIHHOTO CTEKJIA.
OOHapy)XeHue XKUpa B CEMEHax I0/COJHEUYHUKA U Tpenkoro opexa. OOHapykeHHe 3(QUPHBIX
Macesl B arneJbCHHOBOW Kopke. OOHapykeHHe Kpaxmaia u Oenka (KJIeHKOBHUHBI) B TIIIEHUYHON
myke. [Iporyckanue BBIIBIXaeMOT0 BO3/1yXa Yepe3 U3BECTKOBYIO BOJY.

Mamemamurxa ¢ xumuu

OTHocuTeIbHbIE ATOMHAS U MOJIEKYJsApHasi Maccebl. [loHsTHE 00 OTHOCUTENBHON aTOMHOM
U MOJIEKYJSIPHOW MaccaXx Ha OCHOBE BOJOPOAHOW enuHMIbl. HaxoxkaeHne OTHOCUTENbHOUN
aTOMHOM MacChl XHMHYECKHX dyemMeHToB 1o Tabmuie JI. M. MengeneeBa. Haxoxmenue
OTHOCHUTEIILHON MOJIEKYJISIpHOM Macchl 1o ¢GopMylie BEIIeCTBa KaK CyMMBI OTHOCHUTEIbHBIX
ATOMHBIX Macc, COCTABIISIIOLIMX BEIIECTBO XUMUUYECKHUX 3JIEMEHTOB.

MaccoBasi 10J151 XHMHY€CKOI'0 3JIeMeHTA B CJ10:KHOM BewlecTBe. [[oHsATHE O MacCOBOI J1071€
XUMHYECKOTO 3yieMeHTa (W) B CJIOXKHOM BEIIECTBE W ee pacueT mo (opMmylsie BeElIeCTBa.
Haxoxnenue popmysibl BemecTBa Mo 3HAYSHUSIM MACCOBBIX J0JIei 00pa3yoIIuX ero 3JIeMEHTOB.

UYucroie BemecTtBa u  cMmecu. [lonarue o yuctom BemectBe U o cMmecu. Cwmecu
ra3oo0pasHbie (BO3AyX, NMPUPOAHBIM Ta3), kuakue (HeTh) U TBepHble (TOPHBIE MOPOJBI,
kynuHapHble cmec 1 CMC). Cmecu rOMOT€HHBIE U T€TEPOTreHHBIE.

Oo0bemMHasi 10Jis1 KOMIIOHEHTa ra3oBoii cMmecu. [lonstue o6 oObeMHOH mone (@)
KOMITOHEHTa ra3oBoi cMecu. CocTaB BO3/lyXa M MPUPOAHOTO Ta3a. PacyeT oObeMa KOMIIOHEHTA
ra30BOM CMECH IO ero 00BEMHOM J0J1e U HA00O0POT.

MaccoBas 101 BemecTBa B pactBope. [lonstue o maccoBoit goine BemectBa (W) B
pacTBope. PacTBopuTens M pacTBOPEHHOE BEIIECTBO. PacueT Macchl pacTBOPEHHOTO BEIIECTBA
[0 Macce pacTBOpa M MacCOBOM [10JIe PACTBOPEHHOTO BEIIECTBA M JIPYTM€ pacyeTbl C
WCTIOJIb30BAHUEM ITUX MOHSITHH.

IIpakTuyeckas padora «llpuroroBienue pacTBopa C 3aJaHHON MaccoBOil nosei
PacTBOPEHHOI'O BELIECTBAY.

MaccoBas noss npumeceii. [lonsartre o yucTom BemecTse U npuMecu. Maccosast 1071
npumecu (W) B oOpasiie ucxoaHoro Bemectsa. OCHOBHOE BellecTBo. PacueT Macchl OCHOBHOTO



BEIIECTBA 110 Macce BEIISCTBA, COJCPIKAIIECTO OMPEACICHHYIO MAacCOBYIO JOJIO MPUMECEH, U
JIPYTHE PacueThl C UCTIOTB30BAHUEM ITHX TOHSITHIA.

JeMoHcTpanuu. MuHepabsl KynpuT U TeHOPUT. KoJeKknu pa3nuHbIX BUJIOB MpaMopa u
u3zenuii (WM WUTIOCTpauuid u3enuii) u3 Hero. CMechb PeYyHOro M CaxapHOIo Iecka M uX
pasnenenue. Komnekuus Heptn u  HedrenpoaykroB. Koiekius OBITOBBIX —cMeceit
(kynmuHapHbIX cMmeced, CMC, mamMiyHel, HaMmUTKOB U JIp.). Jmarpamma o0bEMHOTO COCTaBa
Bo3ayxa. /luarpamma 060beMHOI0 cocTaBa MpUpoAHOro raza. O0pasiisl BEIECTB U MaTEPHUAJIOB,
COJIEprKalNX ONPEAEICHHYIO OO IPUMECEH.

JlaGopaTopHble ombIThl. M3ydeHue coctaBa OBITOBBIX KYJIHMHApHBIX U XO3SHCTBEHHBIX
cMeceil mo sTukerkam. M3ydeHue cocTaBa HEKOTOPBIX OBITOBBIX U (papMaleBTUYECKUX
[IpernapaToB, COJIEPKAIINX OMPEICICHHYIO JI0JII0 PUMECEH 10 UX 3TUKETKaM.

Aenenusn, npoucxooauwgue c eewyecmeamu

Pa3znenenue cmeceii. [lonsatue o pasgesneHnn cMeced U OYUCTKE BemecTB. HekoTopeie
IpOCTEHIINE CIIOCOOBI pa3leieHuss CMECEl: NMPOCEUBAHUE, Pa3/IE]ICHHE CMECEH IMOpOIIKOB
Kene3a W Cepbl, OTCTaMBAaHUE, JIEKAaHTAlWs, IEHTPU(YrUpOBaHHE, Pa3eICHUE C MOMOIIBIO
JIEIUTEIBHOW BOPOHKHU.

®OuabrpoBanue. PuibTpoBaHUE B J1aOOpaTOpuH, ObITY U Ha pou3BojacTBe. [loHsATHE O
¢unbTpare.

Ancopoums. Ilonsatue o0 ancopbuuu u aacopOeHTax. AKTUBUPOBAHHBIM Yrojb Kak
BaXHEHIINN acCOpPOEHT, €ro MCIOoIb30BaHUE B OBITY, HA MPOU3BOJACTBE U B BOEHHOM JIEJE.
YcTpoilcTBO MpOTHUBOTA3a.

Juecrniuisanus. JIUcTWUSIIKUS KaK MPOLIECC BBIAEICHUS BELIECTBA U3 KUAKOM CMecH.
JuctuirpoBaHHas Boja U 00J1acTu €€ NIPUMEHEHUS.

Kpucranimsauus uian BpinapuBanue. Kpucraamsanus U BellapuBaHue B gabopaTopuu
(kpucTamum3aropsl U ¢papdopoBble YAk Ul BeIIapuBaHus) u npupose. Ileperonka nedru.
Hedrenpoaykrel. @pakiimoHHas eperoHKa *HIKOT0 BO31yXa.

IIpakTnyeckas padora «O4UncTKa MOBApPEHHOMN COIMY.

XuMHYECKHE peaKkuuu. IToHsTHE O XUMHUYECKOM PCaKIMu Kak IPOoHeCCce NpeBpaliCHUs
OHUX BCHICCTB B APYTHC. YcnoBusiTeueHUs U MpEKpalICHUSA XUMHUYCCKUX peaKI.[HfI.

IIpusnaku xumuyeckux peakumil. [Ipu3HaKM XMMHYECKHX peaklMii: M3MEHEHUE IBETA,
BBINIAJICHUE 0CAJIKa, pACTBOPEHUE IOJYYEHHOIO OCaJKa, BBIICICHUE ra3a.

Jemoncrpanun. IIpocenBanne cmecu MyKM M caxapHOro Inecka. Paspenenue cmecu
HOPOUIKOB CEpBI U Kele3a. Pa3ieneHne cmecu MOpoIIKOB cepsl U Iecka. PasneneHne cmecu Bobl
U PpACTUTENBHOTO Macjia ¢ T[OMOUIbI0 JenuTeNbHOoW BOpoHKU. LleHTpudyruposanue.
OwuibTpoBanue. Kosiekuus pecnupaTopHbIX MacoK M MapiieBbIX MOBS30K. ACOpOLMOHHbBIE
CBOIicTBa akTUBHpOBaHHOro yris. Cuiukareiab M €ro NpUMEHEHHE B OBbITY U JIETKOH
npoMelnieHHOCTH. [IpotnBoras u ero ycrpoiictso. IlomydeHne nUCTUINIMPOBAHHON BOABI C
MOMOIUIbIO JTAOOPaTOPHOM YCTAaHOBKHM Ui TIEPErOHKM O KUIAKOCTeH. Paznenenue cmecu
nepMaHraHata M JUxXpomara Kaimus crnocoOoMm kpuctamumsauuu. Komneknus «Hedts u
He(dTenpoAyKTh». B3aumoaeiicTBe MOPOIKOB Kee3a U cephl Mpu HarpeBaHuu. llomyueHue
YIJIEKUCIIOTO ra3a B3auMOJICHCTBUEM Mpamopa C KUCIOTOH M OOHAapYyKEHHE €ro ¢ IMOMOIIBIO
U3BECTKOBOM BOJbl. Karanutuueckoe pazioxkeHue MepoKcHIa BOAOpojAa (Karaiau3arop —
Juokcn Maprasua). @epMeHTaTHBHOE Pa3JI0KEeHUE IEPOKCHU/1a BOIOPO/Ia C TOMOIIBIO KaTalasbl.
KHCIOTHBIN OTHETYHIUTENb, €r0 yCTPONCTBO M NMPUHLMN AeicTBU. Peakuus HeHTpamu3anuu
OKpaleHHOro (eHon(TarenHoM pacTBOpa IIelo4Yd KucioTod. BsammopeiicTBue pactBopa
nepMaHraHata W JuxXpoMmara Kajus C pacTBOpoM cyibdura HaTpus. llomydeHue ocanka
rugpokcuga Mmenu (II) wmm rumpokcuma sxenesza (1l) peakiumern oomena. PactBopenue
IIOJIyYEHHBIX OCAJKOB T'HMAPOKCUAOB METAUIOB KuciaoToW. Ilomyuenume yrmekucioro rasa
B3aMMO/ICIICTBHEM pacTBOpa KapOoHaTa HATPHsI C KUCIOTOM.

JlabopaTopHble ombIThbl. Pa3geneHue cmecH CyXoro MoOJOKa M PEYHOIO IIECKA.
Uzroronenue GpuibTpa u3 GuiIbTpoBasibHOM Oymaru win OymaxkHoi canderku. M3rorosnenue



MapJICBbIX IIOBA30K KaK CpCACTBa HH,I[PIBHI[yaHBHOfI 3al0UTEl B MECPpUOA DIMACMHUHN TpHIIIIA.
HSy‘-IGHI/IC COCTaBa U NpPpUMCHCHHUA CUHTCTUYCCKUX MOKMHX CPCACTB, COACPIKAIUINX OH3UMBI.
I/ISYLIGHI/IC YCTpOﬁCTBa 3aKHUT'AJIKU U €€ IIJIaMCHHU.

Paccka3zvt no xumuu

Paccka3bl 00 yuyeHbIX. Boijaromuecs pycckue yuyeHble-XUMHUKHU: KU3Hb U JIESITEIbHOCTh
M. B. Jlomonocoga, /. 1. MenneneeBa, A. M. bytneposa.

Paccka3pl 00 3JeMeHTaX M BellecTBax. Merauibl: adlOMMHMH, >Ke€JI€30, 30JI0TO.
Hewmeramnsl: a30T, Bogopoa. Boxa. Xmopun Hatpus. KapOoHaT KambIus.

Pacckassl 0 peaknusix. Dorocuntes. ['openne. Kopposust Mmeramios.

IIpakTu4yeckasi padoTa (JoOMaIIHUI SKCIIEpUMEHT) «BhipanmBanue KpUCTAIIIIOB COTTN».

IIpakTuyeckasi padora (qomamHui SKkcnepuMeHT) «Koppo3ust MeTamioBy.



Kpurtepuu oneHuBaHus 3HAHUI yUammxcst

1. Ouenka ycTHOro oTBeTa

OtmeTka «5»:

- OTBET IOJIHBIA WU TPABUJIBHBI HAa OCHOBAHHMHM HM3YyYCHHBIX TCOPHUH; MaTepHall U3JI0KEH B
OTPENICTICHHON  JIOTUYECKOW  IOCJICIOBATEIBHOCTH,  JUTEPATYPHBIM  S3BIKOM;  OTBET
CaMOCTOSTCIbHBIN.

OTBeTt «4»:

- OTBET MOJIHBIA U MPABUIBHBI HA OCHOBAHMM M3YYEHHBIX TEOPHUH; MaTepHall U3JI0KEH B
OTPENICTICHHON  JIOTMYECKOW  MOCIEAOBATCIIBHOCTH, IPH  3TOM  JIOMYIIEHBI  JIBE-TPH
HECYIIIECTBEHHBIC OIIMOKH, UCIIPABICHHBIC 110 TPEOOBAHUIO YUUTEIS.

Ormerka 3»:

- OTBET IOJIHBIM, HO MPU 3TOM JOMNYIIeHa CYIIECTBEHHAs OIIMOKa WM OTBET HEMOJHbIH,
HECBSI3HBIM.

OrMmeTka «2»:

- IpU OTBEeTe OOHAPY)KEHO HEMOHUMAaHHE YYallMMCS OCHOBHOTO COJEpKaHHUS y4eOHOro

MaTepHrajia Ui JOMYIICHbI CYIIECCTBCHHBIC OI_HI/I6KI/I, KOTOPLbIC yanHﬁCH HC MOXXCT HUCIIPpAaBUTb
I[IPpU HABOAAIIUX BOIIPOCAX YUUTCIIA, OTCYTCTBUC OTBETA.

2. OneHKa IKCMEPUMEHTATbHBIX YMEHUH

OneHka cTaBUTCS Ha OCHOBAaHWW HAONIONCHUA 32 YYAIIUMHUCS W MHCBMEHHOTO OT4YeTa 3a
paborty.

OT1merka «5»:

- paboTa BBINOJHEHA TOJHOCTHIO M MPABWIBHO, CAETaHbl MpaBUJIbHbIE HAOTIOACHUS U
BBIBOJIbI; DKCIIEPUMEHT OCYIIECTBJICH MO IUIAHy C y4eTOM TEXHUKHU O€30MacHOCTH W TPaBUI
paboThl C BelIeCTBAMHU M 0OOPYAOBAaHHUEM; MPOSBIEHBI OPraHU3AIMOHHO - TPYAOBBIE YMEHHS,
MOJIJICP)KUBAIOTCS YUCTOTAa pabodyero Mecta M MOPSIOK (Ha CTOJIe, SKOHOMHO HCIOJB3YIOTCS
PEaKTUBBI).

OrmeTka «4»:

- paboTa BBINOIHEHA MPAaBUIIBLHO, C/I€TaHbl MPAaBUIbHbIC HAOTIOACHHS U BBIBOBI, HO IIPU TOM
OKCIIEPUMEHT MPOBEJICH HE TMOJIHOCTHIO WIIM JIOMYIICHBI HECYIICCTBCHHBIC OIMMOKUA B padoTe ¢
BEIICCTBAMH U 000PYI0BAHUEM.

OtrmeTka «3»:

- paboTa BBINOJHEHA MPABUIILHO HE MEHEEe YeM HArOJOBHHY HIIM JOMYIIEHA CYIIECTBEHHAS
omrOKa B X0JIe KCIEPUMEHTa B OOBSICHEHHUH, B 0OPMIICHHH paOOThI, B COOMIOCHUH TMPaBUI
TEXHUKH 0€30MaCHOCTH Ha paboTe ¢ BEIIECTBAMHU M 000PYI0BaHUEM, KOTOpasi UCIIPABIISIETCS 10
TpeOOBAaHUIO YUUTEIS.

O1MmeTKa «2»:

- JIOMYIIEHHI JiBe (M OoJiee) CyIeCTBEHHBIE OMMOKH B X0/Ie: IKCIIEPUMEHTa, B 00BSICHEHUH, B
odopmieHUH PabOTHI, B COOTIOICHUH MTPABUJI TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ BEIIECTBAMHU
1 00Opy/ZIOBaHHEM, KOTOPHIE YYAIIHICS HE MOXKET HCIPABUTH JTaKe MO TPEOOBAHUIO YUUTEIIS;
paboTa He BBITIOJIHEHA, Y YUAIIeTOCsl OTCYTCTBYET IKCTIEPUMEHTAIbHBIC YMEHHUSI.

3. OueHka yMeHHii pemiaTh pacyeTHbIe 32124

O1mMeTKa «5»:

- B JIOTUYECKOM PACCYXJACHUU WM PEIICHHH HET OIMOOK, 3ajavya pelIieHa pardioHAIbHBIM
CIIOCOOOM.

O1meTka «4»:



- B JIOTUYCCKOM PACCYXKJICHUU U PCHICHUH HCT CYHMICCTBCHHBIX OH_II/IGOK, HO 3aJa4a pCHICHa
HCpallnOHAJIbHBIM CHOCO60M, HJIM JOIIYIICHO HE Oonee ABYX HCCYHICCTBCHHBIX OIIHOOK.

OtmeTka «3»:

- B JIOTUYECKOM PaCCY>KJEHUU HET CYIIECTBEHHBIX OLIMOOK, HO JIOMYIEHA CYIIECTBEHHAs
ommnOKa B MAaTEMAaTUYECKUX pacyeTax.

OTmeTka «2»:

- UMEETCsI CYIIECTBEHHBIC OMMOKHU B IOTHYECKOM PACCYKCHUU U B PEIICHUH WJIH OTCYTCTBHE

OTBCTA HaA 3aJaHuC.

4. OueHkKa NMMCbMEHHBIX KOHTPOJIbHBIX PadoT

OT1meTKa «5»:

- OTBET IOJIHBIN U MPaBUJIbHBIN, BO3MOXKHA HECYILIECTBEHHAs OLIMOKA.

OTmeTKa «4»:

- OTBET HETIOJIHBII WU TOMYIIeHO He OoJiee ABYX HECYIIECTBEHHBIX OMIMOOK.

OtrmeTka «3»:

- paboTa BBINIOJIHEHA HE MEHEEe YeM HAloJOBHHY, JOIMYIIEHA OJHA CYIIECTBEHHAs OLIMOKa U
[P STOM JIBE-TPU HECYIIECTBEHHBIE OLITUOKHU.

OTmeTKa «2»:

- paboTa BBHINOJHEHA MEHbBIIE YeM HAMOJOBUHY WM COAEPIKUT HECKOJIBKO CYIIECTBEHHBIX
OmMOOK WK paboTa HE BHITIOIHEHA.

[Ipu olleHKE BBHIMOTHEHHUS NHCHMEHHONW KOHTPOJBHOW paboThl HEOOXOAMMO YUHUTHIBATH

TpeboBaHUs eAMHOTO OphorpaduIecKOro pexuma.

5. OueHka TecTOBBIX padoT

Tectbl, cocrosiliMe W3 MATH BOIPOCOB MOXKHO HCIIOJIb30BaTh IIOCIE H3YYEHHUS Ka)I0Io
marepuana (ypoka). Tect uz 10—15 BonpocoB ucnosb3yercs Ui NepUOINYECKOro KOHTPOJIS.
Tect n3 20—30 BonpocoB HEOOXOMMO UCIOJIB30BATh AJIi UTOTOBOI'O KOHTPOJISL.

[Tpu oLleHUBaHUM UCTIONB3YETCA CIEAYIoIast HIKana:

JUIS TECTa U3 TSTH BOIIPOCOB

* HEeT OLIMOOK — OLIEHKa «5»;

e 0/Ha OIINOKA — OIleHKa «4»;

* 1B OIIMOKH — OLIEHKA «3»;

* TPU OLIMOKH — OLIEHKA «2».

11t Tecta u3 30 BOIIPOCOB:

* 25—30 mpaBWIBHBIX OTBETOB — OIICHKA «5»;

* 19—24 mpaBWIbHBIX OTBETOB — OIIEHKA «4»;

* 13—18 mpaBUIBHBIX OTBETOB — OIICHKA «3»;

* MeHblIe 12 npaBUIbHBIX OTBETOB — OLIEHKA «2»

PexoMenayemasi 0TMeETKA 32 IPOBEPOYHbIEC PA0OOTHI

«5» - 87-100% (BBICOKHI1 ypOBEHBD)

«4» - 66-86% (onTUMaNbHBII YPOBEHB)

«3» - 42-65% (y1OBIETBOPUTEIHHBIN YPOBEHB)
«2» - 2-41% (Hey10BIETBOPUTENbHBIA YPOBEHB)
«1» - 0-1% (He BBIIIOIHEHO)



KanenpapHo-temaTnieckoe NJIaHUPOBAHHE
YPOKOB XMMHUHM B 7 Kjacce (MpomneaeBTHYECKHIl Kypc)

Ao Yueonan Jama Jama OcHoéHble 6UOBL Oessime/IbHOCIU
0-1«1 Helens (naan) (Paxm) Tema ypoka odyuarowuxcsa
P (YH) (na ypoeue yuedonvix oeiicmeuii)

Tema 1. Xumus B uentpe ecrecrpo3nanus (11 yacon)

1 1 YH XuUMHUS Kak yacThb | Mumezpuposams 4acTHbIE IPEAMETHBIE
eCTeCTBO3HAHM. 3HAHUA B CUCTEMY 3HAHHUI O €CTECTBEHHOM
MHpE.

Obvsacuameb TUANEKTUKY B3aUMOOTHOIICHUN
YeJIOBeKa U TIPUPOIbI, HILTIOCTPUPOBATH €€
npuMepamu. Xapakmepu3oeams MPeaMeET
XUMWH. Pazniuuams Tela U BEIIeCTBa.
Xapaxkmepuzoeamsb CBOWCTBA BEIIECTB KaK
WX WHIUBUyalbHbIC IPU3HAKH.
Yemanaenueames npuuMHHO-CIIEICTBEHHbBIE
CBSI3U MEXK/y CBOMCTBaMU BEIIECTB U
oOyacTsaMu uxX npuMeHeHus1. Onucslgams
CBOMCTBa HEKOTOPBIX BELIECTB MO
ONPEEICHHOMY IUIaHYy C MIOMOIBIO
pyccKoro (POHOTO) sI3bIKa

IIpeamer xumun




2VH

Hab6nronenue u
HKCIIEPUMEHT KaK
METOJIbI U3yUCHHUS
€CTECTBO3HAHMS U
XUMHH

Xapaxmepusosams OCHOBHBIC METO/BI
M3YYCHHUS €CTECTBO3HAHUS: HAOIIOJCHHE,
THIIOTE3Y, IKCIIEPUMEHT.

Ilpeonazams cnocoObl GUKCUPOBAHUS
pe3yIbTAaTOB SKCIIepuMeHTa. Habirodams 3a
TOPEHHEM CBEUH M U3VUamb CTPOCHUE
iaMmeHu. Qopmynuposams NpaBuia
ONTHUMAJLHOTO HATPEBAHHUS C
HCTIONB30BaHueM TuiameHu. Cobirodams
TIpaBHJIa TEXHUKHU 0€3011acHOCTH MpH pabote
C HAarpeBaTeIbHBIMU MPUOOPaAMH

3 VH

IIpakTnyeckas padora Ne 1. 3HakoMCTBO ¢
nabopaTopHbIM 000opynoBaHueM. [IpaBuiia TEXHUKH

0€e301acHOCTH

4 VH

IIpakTuyeckasi pa6ora Ne 2. HaGmoneHue 3a ropsmiei
CBEUOil. YCTPOHCTBO M paboTa CIUPTOBKU

5VH

MoaenupoBanue

O6vscHAMb, 9TO TAKOE MOJIETTb.
Knaccuguyuposames monenu Ha
MaTepHabHbIC U 3HAKOBBIE.

Ilpugooumsb ipuUMeEpHI Pa3INIHBIX THIIOB
MoJIeNei, NCTIOIB3YEMBIX TP U3YUCHUH
Pa3IMIHBIX €CTECTBCHHOHAYYHBIX
MIPEIMETOB

6 VH

XUMHYECKUE
3HAKU U

(bopMyIibl

Ilepeeodums Ha3BaHUSI XUMUYECKUX
3JIEMEHTOB B CHMBOJIbHYIO CHCTEMY 3HaKOB
1 Ha00O0pOT.

Xapaxmepu3zosams XuMu4deckue GpopMyIibl
KaK 3HaKOBBIE MOJIEITH COCTaBa XUMUYECKUX
BEIIECTB.

Paznuyams nunexcel 1 KOAPPUIHEHTHI.
Coobujams ¢ TOMOIIBIO PYCCKOTO A3bIKA
nHpopManuio, KOTOPYIO HECET XUMHYECKUI
S3BIK: 3HAaKU U popmynbl. Modenuposamy
MOJICKYJIbI XUMHUYECKUX BEIIECTB

7YH

XuMmus u pusrka

ObwscHamb, 9TO TaKOE aTOM, MOJICKYJIa,
HOH.

Xapaxmepu3zoeamb KPUCTAILTHIECKOE
COCTOSIHHE BEIIECTB U KPUCTAIUTMICCKHE
PEIIeTKH.

Apeaymenmuposams peaTbHOCTh MOJICKYJTT
sBJIeHUsIMU TU(dy3un 1 GPOYHOBCKOTO
JIBMDKEHUSI.

Mooenuposams OPOYHOBCKOE IBUIKEHUE U
onucvl8ams 3Ty MOJIETb

8 VH

ArperarHble
COCTOSTHUS
BEIIECTB

Xapaxmepuzosams 1a3000pa3HbIe, JKUIKHE
Y TBEP/IbIC BEIIECTBA.

Paznuuams kpucTamuinueckue 1 aMmopdHbie
TBEpJIbIC BEIECTBA; (PU3MICCKHE U
XUMHUYECKHE SIBIIEHUS. Ycemanasnusamo
B3aMMOCBSI3H MKy IEPEX0aMu
arperaTHeIX COCTOSIHUI OJTHOTO BEIIECTBA.
Habnrooams XUMUYECKUAN KCTIEPHMEHT,
ONnUCHIBAMb €T0 U 0elldmb 6bl600bl Ha €TO
OCHOBE

9 VH

XUMUS U
reorpadus

Xapaxmepu3oeams TEOIOTHUECKOE
CTpOEHUE TIAHETHI 3eMJIsl.

Pasznuuams MuHEpaIBI ¥ TOPHBIE TTIOPOJIBL;
MarMaTHYeCKUe U 0Ca0YHBIC IOPOIBI.
H3yuame cocTaB rOpHOI MOPOJIBI C
MIOMOUIBIO0 ONTHYECKUX MPHOOPOB




10 10 VH

XUMUS U
onoorus

Yemanasnueams MexnpeIMETHEBIC CBS3H
MEXy OMOJIOTHCH U XUMHEH Ha OCHOBE
XUMHYECKOTO COCTaBa KJIETKH.
Knaccugpuyuposamo BemecTBa KISTKH U
OTHKCHIBATH UX POJIb B HEH.
Xapaxmepuz06amb GUOTOTUIECCKYIO POITH
BOJEI.

Onucvigams siBeHAE (OTOCHHTE3A H
packpeiéams pojb XJI0poduiia B 3ToM
nporecce.

Xapaxmepuzosams GHOIOTHIECKYIO POIIb
B)KHEHIINX KJIACCOB OPraHUYECKUX
COEIMHEHUN IS KU3HEEATEILHOCTH
OpPTraHU3MOB.

DKCIIEPUMEHTAIIBHO O0KA3b18aMb HATTHYUC
TEX WK UHBIX OPTaHUYCCKUX COCIMHCHUI B
PACTUTEIBHBIX KICTKaX

11 11 VH

KauectBenurnie
peakI B XUMHUHU

Ob6vacHAmMb, 9TO TAKOE KaUEeCTBCHHBIE
peakLuy ¥ aHaTMTHIECKHH 3 deKT.
Pazruuams onpenensieMoe BEIECTBO U
PCaKTHB Ha HETO.

IIpo6oodump Ka4yeCTBEHHYIO PEAKIHIO HA
YIJICKUCIIBIH T'a3.

Onucvléams KaUeCTBEHHYIO PEaKLHUIO Ha
KUCTIOPOJ

Tema 2. Matema

THKA B XUMHUH (9 4acoB)

12 12 VH OTHOCUTEJILHBIC ObvsicHsamb, YTO TAKOE OTHOCUTEIIbHAS
ATOMHAs 1 aTOMHas Macca U OTHOCUTENIbHAs
MOJIEKYJISIpHAs Macca.
MOJICKyIISIpHAs Onpedensimb OTHOCUTENBHYIO aTOMHYIO
pe y y
MaccChl Maccy no Tabmune JI. Y. Menzeneesa.
Paccyumvieams OTHOCUTENBHYIO
MOJIEKYJISIPHYIO Maccy BeEIlleCcTBa 0 €ro
dopmyie
13 13 VH MaccoBas nons Xapaxmepuzoeams MacCoOBYIO JI0JIIO
XHUMHIECKOTO XUMHUYECKOTO 3JIEMEHTA B CIIOKHOM
BELLECTBE U pACCUUMBIBAMb €€ TI0 €r0
JJIEMCHTA B
bopmye
CJIIO’)KHOM
BCIICCTBE
14 14 VH Yuctele BelecTBa | Pasiuuams 4iCTbie BENIECTBA U CMECH,
1 CMecH TOMOTEHHBIE U TE€TePOTEeHHBIE CMECH.
TIpusodums IPUMEPHI CMECEH Pa3TMYHOTO
arperaTHOTrO COCTOSIHUSI U OTIMCBIBAThH UX
pOJb ¥ 3HAYEHUE.
Hccnedosams cocTaB OBITOBBIX,
KYJIMHAPHBIX U XO3HCTBEHHBIX CMECEU 1O
ATUKETKaM
15 15 VH O6BneMHuas OIS Xapaxmepuzoeamv 00BEMHYIO TOITIO
rasa B CMECH KOMITOHEHTa I'a30BOM CMECH U
PacCUYUTHIBATE €€ 10 00BEMY 3TOH CMECH.
Onucwieams 00BEMHBIN COCTAB
aTMOC(EPHOTO BO3AyXa U NOHUMAMb
3HAYEHUE TIOCTOSHCTBA 3TOT0 COCTaBa st
37I0pPOBbSI
16 16 YH MaccoBas nons Xapaxkmepuzoeamb MacCOBYIO JIOJIIO

BEI[ECTBA B
pacTBope

BEIIECTBA B PACTBOPE U PACCUHUTHIBATH €€ IO
Macce pactBopa. /Ipedrazams npyrue




MOHH(bHKaHHOHHLIe PpacyeThI C
HCIOJIB30BAHUEM 3TUX HOHSATHH

17 17 YH IIpakTuyeckasi pa6ora Ne 3. [IpuroTtoBiieHHe pacTBOpa
C 3aIaHHOM MacCOBOM J10JI€H PACTBOPEHHOr'0 BEILIECTBA
18 18 VH MaccoBast nois Paznuuams yncToe BEIIECTBO U BELIECTBO,

conepxaiee nmpumecH. KonndecTBeHHO
Xapaxmepu3o6amb MacCOBYIO JIOJIO
npumecH (W) B 00pasiie HCXOTHOTO
BelecTBa. /Ipou3so0ums pacueT MaccChl
OCHOBHOT'O BEI[ECTBA [I0 Macce BEIleCTBa,
COJIEPIKAILETO ONPEACICHHYIO MaCCOBYIO
JIOJIFO IIPUMECEH, U IpyTue
MOJIU(UKAIIMOHHBIE PACUYETHI C
HCTIONIb30BAaHUEM 3THX MOHATHH.
Hccnedosams 10 3TUKETKAM COCTAB
HEKOTOPHIX OBITOBBIX U (PapMAIEeBTUICCKUX
IIpenapaToB, COAEPKAIIUX ONPEACICHHYIO
JIOJII0 IpUMecei

npumMecen

19 19 VH Pewmenue 3amay u | Pewams 3a1a4u ¥ YIPOKHEHUS T10 TEME.
YIpasKHEHH I 110 Onpedenamp MpoOeNbl B TNYHBIX 3HAHUSIX U
pacyeTHbIX yMEHUSIX. Buicmpausamo

TEME
06pa30BaTeNbHYI0 TPACKTOPHIO IS
«MatemaruKa B JUKBUAALMH STUX IIPOOENOB U MOTydeHHs
XUMUND JKENAeMOT0 Pe3yIbTaTa
20 20 YH Kontpoabnas padora Ne 1 o reme «MaremaTuka B
XUMHUN»

Tema 3. SIBaennsi, npoucxoasiimue ¢ pemecrsamu (11 yacos)

21 21 YH Paspenenue ObwscHsimes GUINUECKYIO CYIHOCTb,
cMecei. JIeXKAITyI0 B OCHOBE pa3feieHNsI CMeCeH |
OYHCTKH BEIIECTB.

Crioco6b1 y
Xapaxmepusosams TIpocTeHIIIE CIIOCOOBI
pasacicHus pasjenenus cMeceil: npoceuBaHue,
cMmecei pazJielleHne CMECel MOPOIIKOB Kee3a 1
Cepsl, OTCTauBaHME, JICKAHTALHS,
neHTpudyrupoBanue, pasaelieHue ¢
MIOMOIIBIO ACIUTEIBHON BOPOHKHU.
Habnwooams XUMU49eCKUH SKCTIEPUMEHT,
OIUCHIBATH €r0 U JIeJaTh BBIBOJIBI HA €T0
OCHOBE.

Ilpeonazams cniocoObl pa3/iesIeHus] CMECH
CYXOT'0 MOJIOKa U PEYHOTO NecKa 1
9KCTIEPUMEHTAIIBHO NOOMBEPIHCOamb
HCTUHHOCTH MTPEAJIOKEHHOTO Croco0a

22 22 VH CI)PIHLTpOBaHHe Xapaxmepuzoeamsb crioco0 GIIBTPOBAHUS.
Hszeomasrueamv GyMaxkHbI GUIBTP U
cobupamp yCTAaHOBKY JUTS (DHUIIBTPOBAHHS.
TIpueodums TpUMEPHI UCTIOJIL30BAHHS
OBITOBBIX ¥ MPOU3BOJICTBEHHBIX (UIBTPOB.
Tonumams BaXHOCTH MCIIOIb30BAHMUS
MapJICBBIX MOBSI30K KaK CPEICTBA
WHAWBUAYaIbHOM 3alIUThI B ICPUO/]
SNHJICMHUH TPUIINA U H3TOTABIMBATH UX

23 23 VH A IICOP61-II/IH ObvscHAmMb, 9TO TaKOE aJICOPOLIUH U
ajicopbeHTsl. Xapakmepuzoeams

a7copOMpyIOIINe CBOMCTBA
AKTHBHUPOBAHHOT'O YIJIA ¥ €r0 IIPUMEHEHHE
Ha 3TOH OCHOBE B OBITY, HA IPOU3BOJICTBE U
B BOGHHOM fene. Onucbiéams YCTPOUCTBO
MPOTUBOrasa




24 24 VH JlucTrsamus ObvscHAmb, 9TO TAKOE TUCTHIUIALMS U
JAUCTUIIIIMPOBAHHAA BOJa, onucsvlieams
obactu ee MMPUMCHCHUS.
Xapaxmepuzoeamp KpUCTAIIIU3ALUIO.
Cobupamp yCTaHOBKY IS BBINTAPUBAHUS
pacTBOpoB. Onuceieams NEPErOHKY HEPTH U
(paKIMOHHYIO IEPETOHKY JKUAKOTO BO3IyXa

25 25 YH OOcyxIeHne pe3ynbTaTOB MPAKTHYECKOil padoThI

Ne 4, BripamuBaHue KpUCTaioB COJIU (JOMAIIHUMA
OTIBIT)
26 26 VH IIpakTnyeckas padora Ne S.
OuncTKa MOBAPEHHOM COJIN
27 27 VH XuMHuueckKue ObvacHAmb, 9TO TAKOE XUMHYECKAst
PEaKIIHHL. peaxuys.
Xapakmepus’oeamb YCJI0BUA TCUCHUS U
YCHOBI/ISI MPCKpalCeHUus XUMHWYCCKUX peaKHHﬁ.
[IPOTEKaHUA U Habnooams XAMUYECKUI SKCIICPUMEHT,
MMpCKpalCHus OIMUCBIBATH €0 U A€jJ1aTh BBIBOJIbI HA €0
XUMHYECKUX OCHOBE.
peaKHI/H‘/’I Hccneoosams cocTaB U MIPUMCHCHUC
CHUHTCTUYCCKUX MOIOIIUX CPCACTB,
COACPIKAIUX DH3UMBI, I10 STUKCTKAM U B
IIPOIECCCC BBINOJIHCHUS ,I[OMaIHHeﬁ CTHUPKU
28 28 VH HpﬂgHaKH Xapaxmepuzosams NPU3HAKA XUMHUECKHUX
XHMHUECKIX peaktmit. Habarooams XUMHYECKHHA
9 SKCIICPUMCHT, OIIUCBIBATh €TI0 U ACJIaTh
peaKiuu BBIBO/IbI Ha €T0 OCHOBE. M3yuamu
YCTPOMCTBO 3aKUTAJIKHU U €€ I1aMst
29 29 VH OO6cyxneHne pe3yabTaToB MPaKTHYecKoil padoThl
Ne 6 «M3ydenue nporecca KOPpO3UH JKEIe3ar»
(ToManTHuM OMbBIT)
30 30 YH O606H16HI/IG u Buinoaname 3aganus U ynpaxHeHUs 110
aKTyaJTu3aIus TeME.
. Onpedensims POOETBI B INIHBIX 3HAHUAX U
3HAaHWH IO TEME PACYCTHBIX YMCHUAX.
«IBnenus, Buvicmpausamp 06pa3oBaTenbHyI0
nmpoucxoadmue ¢ TPACKTOPHIO AJI JTUKBAJAIINH 3THX
BEIIECCTBAMM)). HpOGGHOB 1 TMOJIYUCHHUA KETAEMOT0
IToaroroska x pesyJibrara
KOHTPOJIBHON
pabote No 2
31 31 YH Kontpoabsnasi padora Ne 2 o treme «SIBnenus,
MIPOUCXOJISIINE C BEILIECTBAMM
Tema 4. Paccka3sbl no xumum (4 4yaca)
32 32 VH VYuennyeckas KoHpepeHuus «Bplaromuecs pycckue
y4eHble-XUMUKN». O KU3HU U JesTeapHoCTH M.B.
Jlomonocoga, JI.11. Menneneesa, A.M. byrneposa
33 33 VH Konkypc coobmenuii yqamuxcs «Moe Jrooumoe
XUMHUYECKOE BEIIECTBO» 00 OTKPHITUH, MOJIYICHUU U
3HAYCHWH BBIOPAHHOTO XMMHUYECKOTO BEIIECTBA

34 34 VH Konkypc yueHN4eCKMX IPOEKTOB, MOCBSIIEHHBIN

MCCJICIOBAHMAM B 00JIACTH XUMUYECKUX PEAKITUI

35 35VH PesepBHoOe Bpems




I'paduk npoBenennsi NPAKTHYECKUX U KOHTPOJbHBIX PadoT

IIpakrn ILnanupyemsble Ormer Kourtpoas | [lnanupyembie Ormer
Ne Ka o Ka 0
i Tema pa3zaena YyecKue cpoxun BLINOJI HbIE cpokcHt BBIIOJI
pa6oTsbI NpoBeICHUA HeHMH pa6oTsl NPOBeICHUA —
1 | Xumus BueHTpe | [IP Ne 1 | 3 YH (1 ur)
€CTCCTBO3HAHUA IIP Ne 2 4 VH (1 ‘IT)
2 | MarematukaB | TIp Ne3 | 17 YH (3 ur) KP Ne1 | 20 VH (4 ur)
XUMHH
3 | SBnenus, TP Ne 4 | 25 VH (3 uT) KP Ne2 | 33 VH (4 ur)
TIPOUCXONAMMC | TP No 5 | 26 VH (3 ur)
¢ BEMECTBAMI | 1P No 6 | 29 VH (4 ur)
4 | Pacckasel o - -
XUMHH
UTOI'O 6 2




Jucr KOPPEKTHPOBKHU KAUICHAAPHO-TEMATHYICCKOI'O INIAaHUPOBaAHUA

[Ipenver Xumus
Kiacce 7
Yuurens [lyckanueB Mypat TycynkanueBud

2024-2025 y4yeOHbIii roj

No Tema KonuuecTBo uacon [Ipuunna Crnioco6
yp ITo Jano KOPPEKTUPOBKU | KOPPEKTUPOBKU
OK I1aHy | (pakTHUYEeCKu

a

1 yuemeepmo

Tema 1. XumMusi B ieHTpe 8
eCTeCTBO3HAHMSA

2 yemeepmo

Tema 1. Xumus B neHrpe 3
€CTEeCTBO3HAHHUSA

Tema 2. MaTeMaTHKa B 5
XHUMUH

3 uemeepmo

Tema 2. MaremMaTHKa B 4
XUMHH

Tema 3. SIBaenns, 6
npoucxoasime ¢

BellleCTBAMH

4 uemeepmo

Tema 3. SIBsenus, 5
MPOUCXOSIIIIHE C

BeleCTBAMH

Tema 4. Paccka3bl o 4

XHUMHHN




HUTOTI'O HYACOB: no
IJIaHy

35

Brinano 3a roj

[Tepeneceno Ha cieayroUii
y4eOHBI Tox




