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IHosicHUTEJLHAA 3aIIHCKA

Hacrosimas pabovass mporpaMma COCTaBJ€Ha Ha OCHOBE CJEIYIOUIMX HOPMATHUBHBIX
JOKYMEHTOB:

- ®epepanpublii 3akoH Poccuiickoit @eneparym ot 29 nexadbps 2012 r. Ne273-d3 "O6
oOpazoBanun B Poccuiickoit @enepanuu";

- @enepanbHbIl TOCYIApPCTBEHHBIH 00pa30BaTENbHbI CTaHJAPT OCHOBHOTO OOIIETO
oopazoBanus ([Ipukaz MwunmcrepcTBa oOpazoBanuss u Hayku P® ot 17 mexabps 2010 .
Nel897);

- IIporpamma pasButusi U (OPMHPOBAHUS YHHBEPCAIBHBIX Yy4eOHBIX IEHCTBHIA ISt
OCHOBHOTO 00111er0 00pa30BaHuUs;

- Komudukarop »smeMeHTOB coaepkaHUs M TpeOOBaHMA K YpPOBHIO IOATOTOBKH
o0y4Jaromuxcsi, OCBOMBIINX OCHOBHBIE 00IIe00pa3oBaTeIbHBIE MPOrPaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus, A MPOBEIACHUS FOCYAapCTBEHHOM (MTOroBOM) aTTecTaluu (B HOBOM (hopme) o
XAMUW;

- @enepanbHBI TepeueHb YYEOHHKOB, PEKOMEHIYEMBIX K WCIOJIB30BAHUIO TIPU
peanu3ali  MMEIOIIUX TOCYIApCTBEHHYIO aKKpPEAUTAIMIO 00pa3oBaTEeNbHBIX —IPOTpaMM
HayaJbHOro OOIIEro, OCHOBHOIO 00Iero, cpemnero obmiero ooOpaszoanuss Ha 2019-2020
yueOHbIi ro (mpuka3 Munnpocsemenust PO ot 28 nexadps 2018 roma Ne345);

- PaGouas mporpamma k ymHun YMK O.C. T'abpuensna. Xumusa 7-9 xmaccel. Mockaa,
[Ipocsemenue, 2022;

- YueOnsrit iian MBOY - Tonoxkenne o padodeit nmporpamme MBOY «Illkoma Ne 32y 1.
PoctoBa-na-/lony;

- YcraB MBOY «lllkoma Ne 32 r». PocroBa-Ha-/lony.

B cootBercTBHuM ¢ yueOHbIM maHoM MBOY «Illkoma Ne 32 r». PoctoBa-nHa-/lony.
Ha U3y4eHHe XUMUU B 7 Kilacce oTBoAuTCs 1 vac B Heaemto, 34 yaca B roa. [IporpaMmma u
paccunTana Ha 34 Jaca B rof (1 9ac B He/eo).

OCHAUJEHUE YYEBFHOI O I[IPOLIECCA

YMK «Xumus. 7 kiaace»

1. Xumus. Broansrit kypc. 7 kimace. [lponeneBruueckuii kype (aBropsl O.C. 'abpuensiH,
N.I". OctpoymoB, A.K. Axinebunun). 160 c.

2. Meromnyeckoe nocodue. 7 kinacc (aBropsl O.C. 'abpuensn, I'.A. [llumapesa). 208 c.

3. Pabouas terpanp. Xumus. 7 kiacc (aBropsl O.C. I'abpuensn, I'.A. Illunapesa). 112 c.

4. ITpaktukym. 7 knacc (aBtopsl O.C. I'abpuensn, N.B. Akcenona). 80 c.

HHOOPMAILIMOHHBIE CPE/ICTBA

HHuTepHeT-pecypchl HA PYCCKOM sI3bIKe

1. http://www.alhimik.ru TIpencraBneHbl pyOpHKH: COBEThI AOUTYPHEHTY, YUHUTEIIO
XUMHH, CIIPABOYHHK (OYCHBb OOJIbIIAs TOA00pKa TAOJIUIl U CIPABOYHBIX MaTEPHUAIOB), Becemas
XUMHs1, HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHYCCKHIX CBEIICHUI).

2. http://www.hij.ru XXypaan «XuMus 1 KU3Hb» MOHITHO U 3aHUMATEIBHO PACCKA3bIBACT
000 BCEM MHTEPECHOM, YTO IPOMCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHBIN XypHAT «XUMUKA H XUMHUS»,
B KOTOPOM TIPEJICTAaBJICHO MHOXKECTBO OIBITOB MO XHMHUH, 3aHUMATEIFHONH WH(OpMAINH,
MIO3BOJIAIONICH YBIICUh YYEHUKOB SKCIIEPHMEHTAIBHOM YacThIO IPEAMETa.

4. http://c-books.narod.ru BceBo3moskHast auTepaTypa 1Mo XHMHUH.

5. http://www.drofa-ventana.ru M3BectHoe n3aarensCTBO yaeOHOM auTepaTypsl. HoBUHKH
HAYYHO-TIOMYJISIPHBIX M 3aHUMAaTEIbHBIX KHUT 110 XUMUH.

6. http://1september.ru XypHan s yuureneid 1 He ToJbKO. bonbioe kommuecTBo padboT
YYEHUKOB, B TOM YHCJI€ ¥ HCCIIEIOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIH TOpPTal  CO
CCBUTKAMH Ha 00pa30BaTesIbHbIC CAUTHI TI0 XMMHUHU.
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8. www.periodictable.ru C6opHHK crareit 0 XUMUYECKUX AIIEMEHTAX,
WLTFOCTPUPOBAHHBIN 3KCIIEPUMEHTOM.

O0beKThI y4eOHBIX IKCKYPCHH

1. Mysen: MUHEpAJIOTHYECKUE, KPAaeBETUECKHE, XY I0’KECTBEHHBIE, TOTUTEXHUYECKUN.

2. JlaGopatopuu: y4eOHBIX  3aBEJCHUH, AarpoXuMiIadOpaTOpHH, HKOJOTHYECKHE,
CaHAIHUIEMHUOJIOTHUECKHE.

3. Anreku.

4. Tlpou3BOACTBEHHBIE OOBEKTHI: XUMHUYECKHE 3aBOJIbI, BOJOOYHCTHBIC COOPYKEHHS H
Jpyrue MECTHBIE POU3BOICTBA.

B cootBerctBUM ¢ @PenepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEbHBIM CTAHJAPTOM
OCHOBHOTO OOIIETO 00pa30BaHUS 21A6HLIMU WEAAMU TIKOIHLHOTO XMMHUYECKOTO OO0Opa30oBaHHS
SABJISIFOTCAI:

® ¢opmuposanue 'y OOyYAIOIIUXCA CHUCTEMBl XHMHUYECKHX 3HAHWHA Kak KOMIIOHEHTa
€CTECTBEHHOHAYUYHBIX 3HAHUU;

® pazeumue IIMIHOCTH OOYYAIONIMXCS, UX WHTEJUICKTYaIbHBIX M HPAaBCTBEHHBIX KadyeCTB,
(¢bopMHUpOBaHME TyMaHUCTHUYECKOIO OTHOLIEHUS K OKPYXAloIIeMy MHUPY U 3KOJOTHYECKH
11e7IeCO00Pa3HOTO MOBEICHUS B HEM;

® nouumaHue OOYYAIOIUMUCS XWMHUHU Kak IPOU3BOIUTEIBHON CHIIBI OOIIECTBA M Kak
BO3MOJKHOUM 00Jy1acTH Oyaymiel mpodecCuoHATBHON e TETbHOCTH;

® pazeumue MBIIUICHUS OOYYaIOMIMXCS TIOCPEICTBOM TAaKHX IIO3HABATENBHBIX YYeOHBIX
NENCTBUM, KaKk yMeHue (POpMyIUpOBaTh IPOOIEMY U TUIIOTE3Y, CTABUTH 1IETH U 33]]a4H, CTPOUTH
INIaHBI JOCTHXXCHUA uenef/i N PpCIICHUA TIIOCTABJICHHBIX 3aaad, OINPCACIATb IIOHATUA,
OTpaHU4YMBATh UX, OIMUCBIBATh, XapaKTCPU30BaTb U CPABHUBATD,

® JOHUMAHUe B3aUMOCBS3M TEOPHUM M MPAKTUKU, YMEHHE NPOBOJAUTH XUMHUYECKHI
HKCIEPUMEHT U Ha €r0 OCHOBE JIeaTh BBIBOJIbI U YMO3AKIIOUEHUS.

JUis  nocTwkeHWs JTUX Leledl B Kypce XHMHHM Ha CTYIIEHH OCHOBHOTO OOLIero
00pa3oBaHUs pelIatoTCs CASAYIOUINE 3aJa4H:

- gopmupyiomes 3HAHUA OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (DAKTOB, MOHATHUH,
XMUMHYECKUX 3aKOHOB M TEOPUH, BBIPAXKEHHBIX IOCPEICTBOM XUMUYECKOTO SI3bIKA;

- paszsusaiomcs ymeHus HaOMIOAaTh U OOBSICHATh XUMUYECKUE SBJICHUSA, TIPOUCXOASIINE B
pHUpoie, 1TadOPaTOPHBIX YCIOBHSX, B OBITY U Ha MPOU3BOJICTBE;

- npuobpemailomcs cneyuaibHvle YMEeHus U HAvlKu TO 0e30MacHOMY OOpalleHUI0 C
XMMHYECKUMHU BELIECTBAMH, MaTepHallaMu U MPOLIECCaMHU;

- gopmupyemcs cymaHucmuieckoe OmHouleHue K Xumuy Kak TPOU3BOJAUTEIBHON cuiie
o011ecTBa, ¢ TOMOIIbIO KOTOPOH pelarTcs Iiio0anbHbIe TPOOIEMbl YEIOBEYECTBA,

- ocywecmensemcs uHmezpayusi XAMHUYECKON KapTHUHBI MHUpa B €AWHYI0 HAYYHYIO
KapTUHY.

O0mas xapakTepucTuKa y4e0HOro Kypca

JanHas pabouyas mporpaMMa IO XMMHM OCHOBHOIO 0OILIero oOpa3oBaHUS pPacKpbIBaeT
BKJIa/1 y4eOHOTO MpeaMeTa B IOCTHXKEHUS 1ieJieil OCHOBHOTO 0011ero 00pa3oBaHus U ONpeaeisieT
BAYKHEHIIINE COJIEPKATENbHBIC JINHUU IIPEIMETA:

® «gewecmeo, cmpoeHnue eewecmeay - COBPEMEHHBIE MIPEICTABICHHS O CTPOEHUM aTOMa U
BemecTsa Ha ocHoBe Ilepmonmyeckoro 3akoHa M Ilepuoauueckodl cHCTEMBI XMMHYECKHX
aneMeHToB .M. MenzneneeBa, yueHHss O XMMHUYECKOW CBS3M M KPHUCTAUIMYECKOM CTPOECHUU
BEIIECTBA;

® (XUMUYeckas peakyusi» - 3HaHUS O MPEBPAIIECHUAX OJJHUX BEILECTB B IPYrHe, THUIIOJIOTHH
XUMUYECKUX PEaKIHii, yCIOBUAX UX MPOTEKAHU U CIoco0ax yInpaBiIeHHUs UMU;

® (Memoobl NO3HAHUA XUMUU» - 3HAHUSA, YMEHUS U HaBBIKM SKCIIEPUMEHTAJIbHBIX OCHOB
XUMHMHM JUId TIOJlydE€HUS M H3YYEHHs CBOMCTB B@KHEHIIMX MPEACTaBUTENECH KJIacCOB
HEOPraHUYECKHUX COEIUHEHMI;
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® (NPOU3BOOCMBO U NPUMEHEHUe eujecmsy - 3SHaHUEe OCHOBHBIX 00JIacTel MPOU3BOACTBA U
NPUMEHEHHs BaKHEHIINX BEIIECTB, a TaKXKe OMBIT O€30MacHOro oOpalleHus ¢ BElIeCTBaMH,
MaTepuallaMH 1 IIPOIeCCaMy, UCTIOIb3YyEeMbIMU B OBITY U Ha IMPOU3BO/ICTBE;

® (A3bIK XUMUU» - OTIEPUPOBAHUE CUCTEMOM BAXKHEHMIIMX XMMUYECKUX NOHATHUM, 3HAHUE
XMMHMUYECKONM HOMEHKJIATYphl, a TaKK€ BJIAJCHUE XUMUYECKOW CHUMBOJIMKOM (XMMHUYECKUMU
(dbopMynaMu U ypaBHEHUSIMH);

® (KOUYECMBEHHblE OMHOUIeHUs 6 XUMuu» - YMEHHE IIPOU3BOJUTH pACUYETHl I10
XUMHUYECKUM (POpPMYyJiaM U ypaBHEHUSIM.

Mecrto npenmera B yueOHOM IIaHe.

@enepalibHblil  TOCYHApCTBEHHBIN  00pa3oBaTelbHBIA  CTAaHAAPT  MPESyCMaTpUBAET
U3Y4YE€HHE Kypca XMMHUM B OCHOBHOM ILKOJI€ KaK COCTaBHOM 4YacTW IpEeAMETHOM o0sacTu
«EcTecTBEeHHOHayUYHBIE [TPEIMETHI.

Ilponedesmuueckuii 3man ¢ 7 knacce. DTOT Kypc paccuuTaH Ha 1 yac B HEJeN0 B
obveme 35 ydeOHBIX YacoB. BBeneHHe 3TOT0 Kypca HEM30€XKHO BIedeT 3a co00i HEKOTOpHIC
MOBTOPHI y4eOHOTO cojiepkaHus B 8-9 kiaccax, KOTOpbIE, OJIHAKO, HE HApYIIAIOT PaBEHCTBA
CTapTOBBIX BO3MOKHOCTEH 00yUaIOLIUXCs [10 OTHOLLIEHUIO K HOBOMY MPEMETY.

Pe3yabTaThl 0CBOEHHS Kypca.

[lo 3aBepuieHHMH Kypca XMMHMM Ha 3Talle OCHOBHOTO OOIIEro o0pa3oBaHUs BBITYCKHUKH
OCHOBHOM IITKOJIBI JIOJDKHBI OBJIAJIETH CIICAYIOIIAMHU PE3yIbTaTaMu:

JInyHOCTHBIE pe3yJbTaThl:

- 3HaHue U NOHUMAaHUe: OCHOBHBIX HCTOPUYECKHX COOBITH, CBSI3aHHBIX C Pa3BUTHEM
XAMUU; JOCTIKEHHH B 00J1aCTH XMMUHU W KYJIbTYPHBIX TPAJUIMNA CBOCH CTpaHBI (B TOM YHCIE
HAyYHBIX); OOIMIEMHUPOBBIX JOCTIKEHHH B OOJIACTH XMMHH, OCHOBHBIX INPHHIIUIIOB M TIPABHII
OTHOIIEHUSI K IPUPOJIE; OCHOB 3/J0POBOI0 00pa3a )U3HU U 3J0pOBbecOEpEraroninX TEXHOJIOTHIl;
MpaBWJI TOBEACHUSI B UYPE3BBIYAWHBIX CHUTYAIUSX, CBS3aHHBIX C BO3JEHCTBHEM pa3IMYHBIX
BEIIIECTB; OCHOBHBIX MpaB W OOS3aHHOCTEH TpakJaaHWHA (B TOM YHCIIE OOYyJaromierocs),
CBSA3aHHBIX C JIMYHOCTHBIM, TPO(PECCHOHANBHBIM M JKU3HEHHBIM CaMOOIpEACICHUEM;
COIMATbHOM 3HAYMMOCTH U COJCPKaHUs MPodeCcCuid, CBA3aHHBIX C XUMHEH;

- yygcmeo 20p0ocmu 3a POCCUNCKYIO XMMHUYECKYI0 HayKy M JOCTH)KEHHS YUYCHBIX;
yBaXEHHE M MPUHATHE IOCTIXKEHUH XUMHH; JIIOOOBb M OepexHOe OTHOIIEHHWE K IMPHUPOJE;
YBaO)XCHHE U y4ET MHEHHM OKPYKAIOIIMUX K JTUYHBIM JTIOCTHXKEHUSIM B U3y4YECHUU XUMUU;

- npusHauvue UEHHOCTU COOCTBEHHOIO 3JI0OPOBBS U 3J0POBbS OKPYKAIOIIUX JIFOJCH;
HE0OXO0IMMOCTH CaMOBBIPAKEHHU S, CAaMOpealIn3allii, COLMaIbHOTO MPU3HAHUS;

- 0CO3HAHUe CTENEHH TOTOBHOCTU K CaMOCTOSITENIbHBIM TMOCTYIIKaM M JACUCTBUSIM,
OTBETCTBEHHOCTH 3a UX PE3YJIbTATHI,

- nposiéleHue  DKOJIIOTUYECKOTO  CO3HAHMS, J0OpOKeNaTeNIbHOCTH, JOBEpHUs U
BHUMATEJILHOCTH K JIIOJSIM, TOTOBHOCTU K COTPYIHUYECTBY; UHUIIUATHBEI U JTI0003HATETLHOCTU
B U3YUYCHUHU BEIIECTB U TMPOLIECCOB; YOEKICHHOCTH B HEOOXOJUMOCTH Pa3yMHOTO
WCIOJIb30BAHUS JOCTUKECHUI HAYKH U TEXHOJIOTHIA;

- YMeHue YCTaHABIIMBATh CBS3M MEX]Y IENbI0 U3YYEHUS XUMUU U TeM, IJIS 4Yero 3TO
HY)KHO; CTPOUTH >KU3HEHHBIE M MPO(ecCHOHANbHBIE TUIaHbl C YYETOM YCIEUIHOCTH HU3y4YECHUS
XUMHH U COOCTBEHHBIX MPUOPUTETOB.

MetanpeamMeTHbIe pe3yabTaThI:

- UCNONIb306aHUEe PA3TUYHBIX MCTOYHHUKOB XUMHUYECKOW MHGPOpPMALMU; MOJIy4YeHHE TaKou
uHpOpMalNH, ee aHaJIMu3, MOAr0TOBKA HA OCHOBE ATOTO aHaJIN3a HH(POPMALMOHHOTO MPOJIYKTa U
€ro Ipe3eHTaLNs;

- NpumeHenue  OCHOBHBIX METOJIOB TO3HaHUS  (HAOJMIOJEHMS, OSKCIEPUMEHTA,
MOJIEJIUPOBAHUS, U3MEPEHUS U T.J1.) U1 U3YUYCHHUS] XUMHUYECKHX 00bEKTOB;

- UCNONb306aHUe OCHOBHBIX JIOTMUYECKUX ONepaluii (aHanu3a, CHHTE3a, CpPaBHEHHMS,
0000IIeHus, J0Ka3aTeNbCTBA, CHCTEMaTH3allMd, KiIacCU(UKAUMK U Jp.) NpU H3YYEHUH
XUMUYECKUX 0OBEKTOB;



- ¢opmynuposanue BHIBOJOB M YMO3AKIIOUEHUH W3 HAONIOACHUNA U WM3YYCHHBIX
XUMHUUYECKUX 3aKOHOMEPHOCTEM;

- NPO2HO3UpO6aHue CBOMICTB BEILIECTB HA OCHOBE 3HAHMSI UX COCTaBa U CTPOEHUS, a TAKKE
YCTaHOBJICHUS aHAJIOTUH;

- hopmynuposanue UJICH, TUIIOTE3 U MyTeH TPOBEPKH UX UCTHHHOCTH;

- onpeoenenue 1eNel U 331a4 yueOHOU M MCCIEI0BATEIbCKON JEATENILHOCTH M IyTeH HX
JOCTHKCHHUS;

- packpvimue TPUUYUHHO-CIICJCTBEHHBIX CBSI3€M MEXJy COCTaBOM, CTPOEHHUEM,
CBOﬁCTBaMH, MNPUMCHCHUCM HAXOXKIACHUEM B IIPHUPOAC U IOJTYUYCHHUEM BaXKHEUIINX XUMHUIECKUX
BEILECTB;

- aprymeHranus coOCTBEHHOM MO3UIMM U €€ KOPPEKTUPOBKAa B XOJE JAUCKYCCHM IIO
MarepuagaM XUMHYECKOTO COJIEPKaHHUSI.

IIpenmeTHble pe3yJbTaThI:

B no3nasamensvnoi cghepe:

3nanue (nonumanue):

- XUMUYECKOW CHMBOJIMKH: 3HAKOB XHUMHUYECKUX DJIEMEHTOB, (OPMYNI XHUMHUYECKUX
BEIIECTB, YPABHEHUI XUMUYECKUX PEAKIIHI;

- B&XHEUIINX XUMHYECKUX MOHATUNA. BEUIECTBO, XUMHUYECKHUHN 3JIEMEHT, aTOM, MOJICKYJIA,
OTHOCHUTEJIbHBIE ATOMHAsl MU MOJIEKYJSpHAs MacChl, MOH, KaTHOH, aHWOH, XMMHUYECKasi CBS3b,
3IEKTPOOTPUILIATEIIBHOCTh, BAJEHTHOCTb, CTENEHb OKHUCIEHUS, MOJb,  MOJIApHAs Macca,
MOJISIDHBI ~ 00BEM, PpaCTBOPBI, JJEKTPOJUTHI M  HEDJIEKTPOJHTHI, DIICKTPOJTUTHUECKAS
JUCCOITUAITNS, OKUCTTUTEh M BOCCTAHOBUTEIh, OKUCIIEHNE U BOCCTAHOBJIEHUE, TETUIOBOH A (deKT
peaKurn, OCHOBHBIE TUIIbI PEAKIIMil B HEOPTaHUYECKOU XUMUU;

- (hopMYyTMPOBOK OCHOBHBIX 3aKOHOB W TEOPHIH XMMHH: aTOMHO-MOJICKYJISIPHOTO YUYEHUS,
3aKOHOB COXPAaHEHMS Macchl BEIIECTB, IOCTOSHCTBA COCTaBa BEIIECTB, ABOraapo;
[Tepuonnueckoro 3akona [. . MenpeneeBa; Teopur CTPOEHUS aTOMa M YYEHHS O CTPOCHHH
BEILIECTBA; TEOPUU NIEKTPOIUTUUECKON TUCCOLNALNN U YUYEHUSI O XUMUYECKOW PEaKLINH.

Ymenue nasvieamo:

- XUMHYECKHE DJIEMEHTHI;

- COCIMHEHHUSI U3YYEHHBIX KJIACCOB HEOPTAHMYECKUX BEILIECTB;

- OpraHMYecKue BellecTBa Mo MX (Qopmyne: METaH, 3TaH, THJICH, aleTHJIeH, METaHOJ,
[JIMLEPUH, YKCYCHAsI KUCII0Ta, IIIK0K03a, caxaposa.

ObvscHenue:

- (U3MYECKOTO CMBICTIa aTOMHOrO (MOPSAKOBOr0) HOMEpa XHUMHYECKOTO JJIEMEHTa,
HOMepOB rpymnmnsl ¥ iepuoja B [lepuonnueckoit cucreme .M. MenneneeBa, K KOTOPbIM 3JIEMEHT
MIPUHAJICKNUT;

- 3aKOHOMEPHOCTEHN M3MEHEHUsI CTPOEHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpe/eax MajbIX
MIEPHOJIOB U A TPYIII, a TAaKXKe CBONCTB 00pa3yeMbIX UMHU BBICIINX OKCUIOB U THIPOKCHIIOB;

- CYILIHOCTH TIpOIIecca IEKTPOJIUTUYECKON TUCCOIUAIIMH U PEAKIIUil HOHHOTO 0OMEHa.

Ymenue xapakmepuzosams:

- XUMHYECKHE dJIEMEHTHl (OT BOAOpOJa A0 KajblMs) HA OCHOBE HX IIOJIOKEHHUS B
[Tepuoaudeckoit cucrteme xumudeckux ameMenToB J[.M. MenaeneeBa 1 0COOEHHOCTEH CTPOCHUS
HX aTOMOB;

- B3aUMOCBS3b MEXY COCTaBOM, CTPOEHUEM U CBOMCTBAMU HEOPIraHUYECKUX BELIECTB;

- XHMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEUIECTB (OKCUAOB, KUCIOT,
OCHOBaHUHU, aM(POTEPHBIX COETMHEHUH U COJIeH).

Onpeoenenue:

- COCTaBa BEIIECTB M0 UX popMymam;

- BAJICHTHOCTH U CTENEHHU OKUCJIEHUS DJIEMEHTOB B COCIMHEHUMU;

- BUJIOB XUMHYECKOU CBS3U B COCAUHECHUSAX;

- TUIIOB KPUCTAJUIMYECKUX PELIETOK TBEPABIX BEILIECTB;

- IPUHAJJIEKHOCTH BEILIECTB K ONPENEICHHOMY KJIaCCy COCIMHEHUN;

- TUIIOB XUMHUYECKHUX PEaKLIUIA;



- BO3MOKHOCTH TIPOTEKAHUS PEAKIIMii HIOHHOTO 0OMEHa.

Cocmasnenue:

- cxeM cTpoeHuss atoMoB TiepBeix 20 »snementoB Ilepmoanueckoir cuctemsr [I.U.
Menneneena;

- popMyIT HEOPraHUYECKUX COCTMHEHUN H3yICHHBIX KIIACCOB;

- YPABHEHUW XUMHUYECKUX PEAKIIUH.

besonacnoe obpawenue ¢ XaMu4eckoil mocynoil u 1abopaTopHeIM 000pyIOBAHUEM.

IIposedenue xumuueckoeo sKCnepumenma:

- TOATBEP)KIAIONIETO0 XWMHUYECKHE CBOMCTBA H3YYEHHBIX KJIACCOB HEOPraHUYECKUX
BCIICCTB;

- TIOITBEPIKJAIOIIET0 XUMHUYECKUN COCTAB HEOPraHUYECKUX COCIMHEHU;

- 0 TOJYYCHHIO, COOMPAHUIO M PACIO3HABAHHMIO Ta3000pa3HBIX BEIIECTB (KUCIOPOAA,
BOJIOPOJIA, YTJIEKHUCIIOTO ra3a, aMMHAaKa);

- TI0 ONpEAENEHUI0 XJIOPHUI-, CylIb(aT-, KapOOHAT-UOHOB U MOHA aMMOHHS C TIOMOIIBIO
Ka4eCTBEHHBIX PEAKIUM.

Buruucnenue:

- MAcCCOBOM JIOJIM XUMHUUYECKOTO JIeMEHTa 1o GopMyJie COSTUHEHNS;

- MAcCOBOM JI0JIM BEIIECTBA B PACTBOPE;

- Macchbl OCHOBHOI'O BEIIECTBA MO U3BECTHOM MACCOBOM J0JI€ MPUMECEH;

- 00beMHOM JOJIM KOMITOHEHTA ra30BOM CMECH;

- KOJIMYECTBA BEIIECTBA, 00beMa MJIM MACChl BEIIECTBA MO KOJHYECTBY BEIIECTBA, 00bEMY
WJTM MacCe PeareHTOB WJIH MPOIYKTOB PEAKITUH.

Hcnonvzosanue npuobpemeHHbIX 3HAHUU U YMEHUU 68 NPAKMUYeCcKol OesmelbHOCmU U
NOBCEOHEBHOU HCUSHIL:

- 1751 6e30macHOTO OOpaIieHus C BEMeCTBaMU U MaTepuajaMy B TTOBCEIHEBHON KU3HU U
rpaMOTHOTO OKa3aHMs MEPBOM MOMOILHU MMPU 0KOTaX KUCIOTAMU U LIET0YaAMHU;

-1 OOBSICHEHUS OT/ACIBHBIX (DAKTOB Y IPUPOTHBIX SIBJICHUH;

- JUI KPUTUYECKOW OIICHKU MH(OpMAIIUU O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY.

B 1eHHOCTHO-OpUEeHTAUMOHHOM cdepe

AHanuz u oyenka TIOCIENCTBHUI JJI1 OKPYKAIOIICH cpeapl OBITOBOM M MPOU3BOJICTBEHHOU
NESTETFHOCTH YEJIOBEKA, CBSI3aHHOM C TIOJydYeHUEM | IepepabOTKON BEIIECTB.

B Tpynosoii chepe

Ilposedenue onepayuii ¢ WCNOJIB30BAaHUEM HArpeBaHMs, OTCTAaWBaHM, (DHIBTPOBAHUA,
BBIITAPUBAHMS; TIOJIYYCHHs, COOMpaHUWs, pacClO3HABaHUS BEIIECTB; HW3TOTOBJICHHUS MOJCIICH
MOJIEKYJI.

B cdepe 0e3o0nacHOCTH KM3HEAEATEIbHOCTH

- coOmooenue TIpaBWI TEXHUKH OC30MACHOCTH TP TPOBEACHHH XHUMHUYECKOTO
SKCIEPUMEHTA;

- OKa3aHue EPBON MOMOIIM IIPHU OKOTrax, Mope3ax U XMMUUYECKUX TpaBMax.

COZAEPXAHUE KYPCA

IIponeneBTHYECKHMIi KypC

Xumus 6 yenmpe ecmecmeo3Hanus

Xumust kak 4yactb ecrectBo3HaHusA. Ilpeamer xumumm. EcrecTBO3HaHME — KOMIUIEKC
HayK O mpupoje: UMK, XUMHUH, Oronoruu u reorpadun. [lonoxuTensHOE U OTPUIIATENILHOE
BO3/ICICTBUE YEJIOBEKA HA IPUPOTY.

[Ipeamer xumun. Tena u BemectBa. CBOMCTBa BEIIECTB KaK MX WHJWBHIYaJIbHbIE
npu3Haku. CBOWCTBA BEIIECTB KaK OCHOBA UX MPUMEHEHHS.

Metoasl u3yueHusi ecrecTrBo3HaHusi. HaOmioneHue Kak OCHOBHOW METOJ MO3HAHUS
OKPYKAIOIIEro MHpa. YCIOBHUS TpoBeACHHs HaOmoaeHus. [HWmore3a Kak MpearosioKeHue,
OOBSCHSIONIEE WIN TPEACKA3bIBAIOIee MPOTEKaHWE HAOII0JAeMOTO SBJICHHS. DKCIIEPUMEHT.
JlaGoparopus. ODKcrmepuMeHT JnaboparopHblii u goMamrHui. CrnocoObl  QukcupoBaHUs
pe3ynbTaToB AKcIiepuMenTa. CTpoeHue IIaMEHU CBEYH, CYyXOI0 FTOPIOYEro, CIIMPTOBKH.
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IIpakTuueckas padora «3HAKOMCTBO C JabopaTopHbIM oOopynoBanueMm. IIpaBuia
TEXHUKH 0€30MacHOCTH IpU paboTe B XUMUYECKOM KaOuHeTe (11abopaTopun ).

IIpakTuueckas padora «HaGmonenue 3a ropsimeil cBedoil. YCTPOHCTBO CHUPTOBKH.
[IpaBuna paboTbI ¢ HarpeBaTeIbLHBIMU MTPUOOPAMEI».

MopeaupoBanue. Mogenu kak aOCTparMpoBaHHbIE KOTHHM H3Yy4aeMbBIX OOBEKTOB H
nporeccoB. Moaenu B ¢usuke. DnekrpodopHas MammHa Kak abCTpardupoBaHHAs MOJEITh
MosHUU. Mognenu B O6uonoruu. buonormueckue Mymspkd. Mojaenu B XMMHM: MaTepUallbHbIE
(Mozenu aToMOB, MOJIEKYJ, KPUCTAJJIOB, allllapaToB U YCTAaHOBOK) M 3HAKOBBIE (XUMHUYECKHE
3HAKH, XUMUYECKUE (POPMYIIBI U XUMUYECKHE YPABHEHHUSA).

XHuMHYecKasi CMMBOJIMKA. XyUMUYeckue 3Haku. VX oOo3HaueHue, MPOU3HOILIEHHE U
nHbOpManKs, KOTOPYIO OHH HecyT. Xumuueckue Gopmynsl. X o0o3HaueHne, TPOU3HOLICHNE
1 MHQpOpPMAaIHs, KOTOPYIO OHU HecyT. MHnekch n ko3 puiimeHTs!.

Xumus 1 pusuka. YHHBEPCAJbHBIA XapaKTep M0JI0KEHHH MOJIEKYISAPHO-KHHETHYECKOM
Teopuu. [IOHATHA «arom», «MOJeKyJda», «UMOH». Kpucrammmueckoe COCTOSHHUE BELIECTBA.
Kpucrannmaeckue pemetku TBepAbIX BemiecTB. Auddy3us. bpoyHoBckoe nBukKeHHE.

Xumuss U ¢Qu3uka. ArperatHble cocTosiHusi BemlecTBa. [loHstue 00 arperaTHom
COCTOSIHUM BellecTBa. ['a3000pa3Hble, KUJIKUE U TBepAble BelecTBa. KpHcTautmyeckue u
aMOp(I)HLIe TBEpPAbIE BelleCTBa. dusnueckre U XUMHUYECKHE SIBJIEHU.

Xumust ¥ reorpagusi. I'eoslormueckoe CTpO€HHE IUIAHETBl 3eMJIs: SAPO, MAHTHS,
auTocdepa. DIEMEHTHBIN COCTaB T'€0JIOTMUECKUX COCTAaBHBIX yacTeil IutaHeTel. MuHepansl u
TOpHBIE MOPOAbl. MarmaTuueckre U 0caJouHble (OpraHnyecKue 1 HEOpraHn4yeckue, B TOM YUCIIe
Y TOPIOYKE) TIOPOJIBI.

Xumusi u Ouosorus. XWMHUYECKHHA COCTaB J>KMBOM KJIETKH: HeOpraHuyeckue (Boga H
MUHEpaJIbHbIE COJIN) U OpraHu4eckue (OeNKu, KUPbI, YTIeBO/Ibl, BATAMUHBI) BEIIECTBA.

[IpocTeie 1 CI0KHBIE BEMIECTBA, UX POJIb B JKU3HEAEATEIIbHOCTH OPTraHU3MOB.

buonmornueckas ponabr Boasl B kuBoM KkieTke. dorocunTes. Poms xmopodmima B
dboTocunTeze. buonormyeckoe 3HaueHWE KUPOB, OEIKOB, S(PHUPHBIX Macesd, YIrJICBOJAOB H
BUTAMUHOB JJIs1 )KU3HEIEATEIbHOCTH OPraHU3MOB.

KavecrBenHnble peakuun B XUMHH. [[OHATHE O KaUECTBEHHBIX PEAKIUAX KAK O PEAKLUAX,
BOCIIPUHUMAEMBbIX OPTaHOJENTHUYECKU C MOMOIIBIO 3PEHUs, CIyXa, OOOHSHUSA. AHAIUTUYECKUI
sddekt. OnpenenseMoe BEIIECTBO M PEaKTHB HAa HEro. BO3MOXXHOCTh HW3MEHEHHS DPOJIM Ha
MIPOTUBOIOJIOKHYIO. PacnpocTpaHeHne 3amaxa OJEKOJOHA, AYXOB WM J€30J0paHTa Kak
npouecc auddy3un. OOpa3ibl TBEPAbIX BEUIECTB KPHUCTAUIMYECKOro cTpoeHus. Monenu
KPUCTAJUTMYECKUX PEUIETOK.

Hemonctpanuu. Komiekiys pa3HbIX Tel U3 OJHOTO BEIIECTBA WIM Marepuala (Hampumep,
cTekna — sabopatopHas nocynaa). Kosmieknusi paziauusbix Ten uinn Qotorpaduii Tenm u3
ATIOMHUHUS JUISI WUTIOCTPALlMM UAEU «CBOMCTBAa — MpPHUMEHEHHe». YueOHoe o0opynoBaHUE,
UCIOJIb3YyeMOe MpH u3ydeHuu (usuku, Ouonoruu, reorpaduu U XUMUU. INEKTpodopHas
MamuHa B JaeiictBum. ['eorpaduyeckue moxaenu (rimoOyc, kapra). buonornueckue mozpenu
(MyJISDKM OPTaHOB M CHUCTEM OPraHOB PACTCHHIA, >KUBOTHBIX W ueioBeka). Dusnueckue H
XMUMHYECKHE MOJICIIM aTOMOB, MOJIEKYJI BEIIECTB M UX KPUCTAJUIMUECKUX pemeTok. OObeMHbIC U
IapOCTEPKHEBBIE MOIETN BOJIBI, YIJIEKHCIOTO U CEPHUCTOrO ra3oB, MeTaHa. Pacmpocrpanenue
3amaxa OJIeKOJIOHA, AyXOB WM Je30J0paHTa Kak mpoiecc auddyszun. OOpasibl TBEpIbIX
BEIIECTB KPUCTAJUIMYECKOTO CTpOeHMs. MoIelny KpUCTATHYECKUX pemieToK. TpH arperaTHbix
coctosiHusi Bojbl. «llepennBaHue» YrIeKHCIOTO ra3a B CTakaH HAa YPaBHOBEIIEHHBIX Becax.
Komnnekuus kpuctammnyeckux 1 aMOp(HBIX BEIIECTB U U3Aeui u3 Hux. Kosiekuus MunepanoB
(J1a3ypuT, KOPYHA, XalbKOMUPHUT, (QIIOOpUT, TamuT). Kommekmus ropHbIX HOpoj (TpaHuT,
pa3nuuHbie POPMBI KaIbIIUTa — MEJ, MpaMop, U3BECTHSIK). KoIeKus roprounx UCKOaeMbIX
(HedTh, KaMEHHBIN YToJb, claHipl, Topd). CrnupTOBast IKCTpaKIUs XITOpOodUIIa U3 3€TCHBIX
nuctheB. KauecTBeHHas peakius Ha Kuciopoj. KauecTBeHHass peakivsi Ha YIJIEKUCIbIA Tas.
KauecTtBenHas peakius Ha U3BECTKOBYIO BOJIY.

JIa60paT0pHLIe onbIThl. OnHCaHNE CBOWCTB KucJjioponaa, YKCYCHOﬁ KHUCJIOTBI, aJJFOMUHUA.
CTpOCHI/IC IJI1aMCHHU (CBe‘II/I, CIIMPTOBKH, CYXOTO FOpIO‘-ICFO). H3roroBienue Moaene MOJICKYJI
XUMHUYCCKHNX BCIICCTB M3 IIJIACTHJIMHA. HaGJIIOIlCHI/IC 6pOYHOBCKOFO JABMOKCHHA YaCTHUYCK
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YepHOU TYHIM HOJ MHUKPOCKOTOM. M3ydeHne rpaHuTa ¢ MOMOIIBIO YBEIHUUTENFHOTO CTEKJIA.
OOHnapyxeHue KHpa B CEMEHaxX IOJCOJIHEYHHKA M rpeukoro opexa. OOHapyxeHHe d(DUPHBIX
Macel B amnelibCHHOBOM Kopke. OOHapyxeHne Kpaxmana U Oenka (KJICHKOBUHBI) B MIIIEHUIHON
myke. [Iporyckanue BbIIBIXaeMOT0 BO3/IyXa Yepe3 U3BECTKOBYIO BOJY.

Mamemamuka ¢ xumuu

OTHOCHTeIbHBIE ATOMHAS H MOJIEKYJsipHasi Macchl. [loHsaTHEe 00 OTHOCUTENBHON aTOMHOM
U MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJIOPOJHOW eauHullbl. HaxoKJieHHe OTHOCHUTEIBbHOU
aTOMHOM MacChl XHMHYECKHX 3JeMeHToB mo Taommie J[. M. MenneneeBa. Haxoxmenue
OTHOCHUTEIILHOW MOJICKYJIIPHOW Macchl 10 (OpMyJie BEIIECTBA KaK CYMMBI OTHOCHUTEIIHHBIX
ATOMHBIX MACC, COCTABJISIIONINX BEIIECTBO XUMUYECKUX DJIEMEHTOB.

MaccoBasi 1011 XUMHYECKOr0 3j1eMeHTa B CJ0:XKHOM BemllecTBe. [loHsiTHE O MaccoBoii
JI0JIe XUMHUYECKOTo 37eMeHTa (W) B CJI0XHOM BEIIECTBE M €¢ pacyeT 1o (Gopmysic BeliecTBa.
Haxoxxnenue ¢opMynbl BemiecTBa 1O 3HAYEHHUSM MAacCOBBIX JOJIeH OO0pa3ylomux ero
AJIEMEHTOB.

Yucroie BemecTtBa u  cMmecu. [lonsarue o ymctom BemectBe u o cmecu. Cwmecu
ra3oo0pasHble (BO31yX, NMPUPOJHBIA Ta3), kujakue (HePTb) U TBEpAble (TOPHBIE IMOPOJBI,
kynuHapHble cmec 1 CMC). Cmecu rOMOT€HHBIE U T€TEePOTEHHBIE.

O0beMHasi 10/ KOMIIOHEHTa ra3oBoii cmecu. [lonstue 00 oOBemHOUW mose ()
KOMIIOHEHTa ra3oBoi cMecu. CocTaB BO3/ayXa M PUPOJHOTO Ta3a. PacueTr o6beMa KOMIIOHEHTA
ra30BOM CMECH IO ero 00BEMHOM J0J1e M HA00O0POT.

MaccoBasi 1019 BeulectBa B pactBope. [lonstie o MaccoBoii mone BemiectBa (W) B
pactBope. PacTBopuTens u pacTBOpEeHHOE BEIECTBO. PacueT Macchl paCTBOPEHHOTO BEIECTBA
10 Macce pacTBOpa M MacCOBOM JOJie PAacTBOPEHHOTO BEIIECTBA W JIPYyrM€ pacueThl ¢
KCMOJIb30BAHUEM ATUX MOHSATHI.

IIpakTuyeckas padora «lIpuroToBieHue pacrBopa C 3aJaHHOW MAacCOBOM J0JIei
PacTBOPEHHOTO BEILIECTBAY.

MaccoBasi 1oyt npumecei. [lonsiTue o yncToM BelecTBe U MpuMecu. MaccoBast 10711
npuMecu (W) B 00pasiie ucXogHOTo BerecTBa. OCHOBHOE BEIeCTBO. PacyeT Macchl OCHOBHOTO
BEIIECTBA [0 Macce BEIECTBa, COJEPIKAIIEro ONpPEIEICHHYI0 MACCOBYIO OO MPUMECEH, U
Jpyrye pacyeTsl ¢ UCIOIb30BAHUEM ITUX TOHATHH.

JemMoHcTpanun. MuHepaibl KynpuT U TeHOPUT. KoJiekuu pa3andHbIX BUAOB Mpamopa
W U3Jenuil (MM WUTIoCTpanuil u3aenuil) u3 Hero. CMech peyHOro M CaxapHOTo Mecka U HUX
pasznenenue. Komnekuus Hehtu u  HedrenpoaykroB. Komekuus OBITOBBIX —cMmecel
(kynmuaapHbIX cmecedt, CMC, mamMiyHel, HamuTKOB U Jip.). Jlmarpamma oObeMHOro cocTaBa
BO31yXa. Jluarpamma o0bEeMHOIO cocTaBa MpUpoaHOro raza. O6pasibl BEUIeCTB U MaTepHaioB,
COJIEpIKalIUX OMPEACTICHHYIO 00 TPUMECEH.

HaﬁopaTopnble OIIBITHI. I/I3yqe1-me cocTaBa OBITOBBIX KYJIMHAPHBIX U XO3SMCTBECHHBIX
CMeceM MO DTHUKETKaM. I/IsyquHe COCTaBa HCKOTOPBIX OBITOBBIX U (I)apMaL[eBTI/I‘IeCKI/IX
penaparoB, COACPKAMINX OMPECACICHHYIO IOJIHO HpHMeCGﬁ 110 UX OTUKCTKAaM.

Aenenus, npoucxooaugue ¢ eewiecmeamu

Pa3nenenne cmeceil. [Tonsatue o pasneneHuu cmecel ¥ OYUCTKE BewiecTB. HekoTopeie
IpocTelle crnocoObl pa3efieHUss CMeceil: MpoceuBaHue, pasfielieHHue cMecedl MOpPOILKOB
JKele3a U Cepbl, OTCTaWBaHUE, NEKaHTAIUs, LEHTPUPYTUpOBaHUE, pa3JeleHHe C MOMOIIbIO
JENUTENBHOU BOPOHKH.

®uabTpoBanue. PuIbTpOBaHME B JJabopaTopuu, ObITY M Ha Mpou3BoJcTBe. [loHsTHE O
bunbTpare.

Ancopouus. Ilonsrue o6 agcopOuum u aacopOeHTax. AKTUBUPOBAHHBIA Yroyib Kak
BaOXHEWIIMI afcOpOEHT, ero MCHOIb30BaHUE B OBITY, HA MPOU3BOJCTBE U B BOCHHOM JIElIE.
YeTpoicTBO POTUBOTA3A.

Jucrnisanus. JIucTiisanus Kak Mpouece BBIACICHMS BEIECTBA U3 JKUIKON CMECH.
JlMcTUIMpoBaHHas BoJia M 00J1acTu ee MPUMEHEHUSI.
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Kpucranausauus nam BpinapuBanue. Kpucranmusamys u BelapuBaHue B J1aO0OpaTOpuu
(xpuctammsaropsl 1 happopoBbie YAIIKK sl BBITapUBaHus) U npupoze. [leperonka Hedru.
Hedrenpoaykrel. @pakiuinoHHast IEPErOHKA XKUAKOTO BO3TyXa.

IIpakTnueckas padora «O4ucTKa IOBAPEHHON COJIN.

Xumuyeckue peakuuu. [loHaTHE 0 XUMUUYECKOM peakLUu KaK MPOLECCE IPEBPAIEHUs
OJIHUX BEILECTB B Apyrue. YClIOBUSATEUEHUS U IPEKPAILICHUS] XUMUYECKUX PEAKIIUM.

IIpu3Haku xumu4yeckux peakuuii. IIpu3Hakum XMMHYECKHX peakLUi: W3MEHEHHE LIBETA,
BBINIAJICHUE 0CAJIKA, PACTBOPEHUE MOJIy4EHHOTO OCa/IKa, BBIJICIICHUE Ta3a.

Jdemoncrpanun. IIpocenBanue cmecu MyKM M caxapHOro mnecka. Pasnmenenume cmecu
IIOPOILKOB CEPBI M kene3a. PasneneHue cmecu MOPOIIKOB cephbl UM Iecka. Pasnenenue cmecu
BOJbl M PACTUTEIBHOIO Macjia C MOMOILBIO JETUTENbHONM BOpoHKH. LleHTpudyruposanue.
OwibTpoBanue. Kosuiekuusi pecnupaTtopHbIX MacoK M MapiieBbIX MOBS30K. AJICOpPOLMOHHBIE
CBOMCTBa aKTUBMpOBaHHOro yrisa. Cuiukarelb W €ro MHNpUMEHEHHEe B OBbITY M JIETKOH
poMBbIIIIEHHOCTH. [IpoTBOTa3 m ero ycrpoiictBo. lloslyueHne nUCTHIIIMPOBAaHHOW BOJBI C
MIOMOIIBI0  JIAOOPATOPHOW YCTAaHOBKU JUIsl TEPErOHKU JKUAKOCTeW. Pazgenenue cmecu
IepMaHrasaTa M JAuxpoMara Kaiaus crnocobom kpucraumsanuu. Komnekuus «Hedpts u
He(TenpoAyKTh». B3auMoseiicTBre MOPOIIKOB *kejie3a U cepbl MpH HarpeBaHuu. llomyuyenue
YIJIEKHCIIOrO Ta3a B3aMMOJAEHCTBUEM Mpamopa C KHCIOTOM M OOHapyKEHHE €ro C MOMOIIbBIO
U3BECTKOBOM BOJbI. KaTamuTuueckoe pasiokeHHe NEepoKCHIa BOJAOpoAa (KaTaau3aTop —
auokeun Maprasina). depMeHTaTHBHOE PA3/IOKEHHE IEPOKCHIA BOJAOPOJA C MOMOIIBIO
Kartaynas3pl. KUCIOTHBII OrHETYHIMTENb, €r0 YCTPOMCTBO M MPUHLMUI AeicTBUA. Peakius
HeHTpaln3aluu  OKpalmleHHOro  (eHOJI(PTAJEHMHOM  pacTBOpa  IIEJIOYM  KHCIOTOM.
BsaumoneiicTBue pactBopa nepMaHraHara U Juxpomara Kajus ¢ paCTBOPOM CyJIb(QHUTa HATPUSI.
[Monyuenne ocaaka rugapokcunaa memu (1) wim ruapokcuaa xernesa (111) peakiueit oOMmena.
PacTtBOpeHHME TOJIydEHHBIX OCAagKOB THIPOKCHIOB METaNIOB KHCHOTOW. Ilosrydenme
YIIJIEKHUCIIOTO ra3a B3auMOAEHCTBUEM pacTBOpa KapOOHaTa HATPUs C KUCIOTOM.

JlabopaTropHble omnbIThbl. Pa3neneHne cMecH CyxXoro MOJOKa M PEYHOro Iecka.
Nsrorosnenune punbrpa u3 GuIbTPOBAILHON OymMaru uian OymaxxHou canderku. M3rorosnenue
MapJieBbIX MOBS30K KaK CPEACTBA WHIAMBUAYAIbHOW 3alUTHl B MEPUOJ AMUAEMUU TpUIIMA.
N3ydenue cocrtaBa ¥ MPUMEHEHUS CUHTETHMUYECKUX MOIOIIMX CPEJICTB, COAEPIKAIIUX SH3UMBI.
N3ydeHune ycTpoicTBa 3aKUTAIKH U €€ TUIaMEHH.

Paccka3zvt no xumuu

Pacckasbl 00 yuyeHbIX. Boigaromuecs pycckue y4eHble-XUMUKU: )KU3Hb U JI€ATEIbHOCTh
M. B. Jlomonocosa, /JI. 1. MenaeneeBa, A. M. bytieposa.

Paccka3sl 00 3jeMeHTax M BemlecTBax. MeTaipl: alIOMUHUM, JKEJI€30, 30JI0TO.
Hemerannsr: a30T, Bogopoa. Bona. Xnopun narpus. KapOoHat kaiabims.

Paccka3sbl 0 peaknusax. @otocuntes. ['openne. Kopposus MmeTamios.

IIpakTnyeckas padora (IoMalIHU SKCIEPUMEHT) «BbIpallinBanue KpUCTAIIJIOB COJIN.

IIpakTnueckas padora (qomairHuil sxkciepuMeHT) «Koppos3us MeTamioBy.



Kpurtepnu oneHuBaHus 3HAHUI yYalmxcs

1. Ouenka ycTHOro oTBeTa

OTMeTKa «5»:

- OTBET MOJHBIM M MPAaBWIbHBIA HA OCHOBAHUM HM3YyYEHHBIX TEOPHUH; MaTepual H3JI0KEH B
ONpPENICJICHHON  JIOTUYECKOW  TOCJIEIOBATEIbHOCTH,  JIMTEPATYPHBIM  SI3BIKOM;  OTBET
CaMOCTOSATEIbHBIN.

OtBeT «4»:

- OTBET MOJHBIM M MPABWIbHBI HAa OCHOBAHUM M3YyYEHHBIX TEOPHUH; MaTepUal HM3JI0KEH B
OIIPENEICHHON  JIOTMYECKOM  MOCIEAOBATENBHOCTH, IIPU  3TOM  JONYIIEHBI  JIBE-TPH
HECYIIECCTBEHHBIC OIMIUOKH, UCIIPABIICHHBIE 110 TPEOOBAHUIO YIUTEIIS.

OtMeTKa «3»:

- OTBET TIOJHBIMA, HO TPU ITOM JAOMYIICHA CYIIECTBEHHAs OIMMOKAa WM OTBET HETOJIHBIM,
HCECBSI3HBIM.

OTMeTKa «2»:

- TMpU OTBETE OOHAPY)KEHO HEMOHWMAHHME YYaIlllUMCSI OCHOBHOTO COJIEPKaHHS Y4eOHOTO
Marepuasia Wid JOMYIIEHbI CYIIECTBEHHbIE OMMUOKUA, KOTOPhIC yUalTUNUC HE MOXKET UCIPABUTh
MIPU HABOIAIINX BOMPOCAX YUUTENs, OTCYTCTBHE OTBETA.

2. OneHka dIKCePUMEHTAIbHBIX YMEHUI

OrneHka CTaBUTCS Ha OCHOBAaHWHW HAOIIOJICHUS 3a yUYAIIMMKCS W IMHCBMEHHOTO OTYEeTa 3a
pabory.

OTmerka «5»:

- paboTa BBHITIOJHEHA TOJHOCTHIO W TPABWIBHO, CJCJIaHBl TPaBHIbHBIC HAOTIOACHUS W
BBIBOJIBI; AKCIIEPHUMEHT OCYIIECTBJICH MO IUTAHY C YYE€TOM TEXHUKH O€30MMAaCHOCTH W TIPABHII
paboThl ¢ BellecTBaMU M 000PYIAOBAaHHEM; MPOSBIEHBI OPraHU3AIMOHHO - TPYIOBbIE YMEHWS,
MOJIEP’KUBAIOTCS YUCTOTa paboyero Mecta M MOPANOK (Ha CTOJIE, SKOHOMHO HCIOIb3YIOTCS
PEaKTHUBHI).

OTmeTka «4»:

- pa0oTa BBINOJHEHA MPABUIBHO, CIENAHbI MPaBWJIbHbIE HAOMIOJEHUS U BBIBOJABI, HO MpU
3TOM 3KCIIEPUMEHT MPOBEICH HE IMOJIHOCTHIO WM JOMYIICHBbl HECYIECTBEHHBIE OLIMOKH B
paboTe ¢ BelecTBaMu U 000pyJOBaHUEM.

OT1merka «3»:

- paboTa BBINOJHEHA MPABHJIBHO HE MEHEE YeM HalOJOBHHY WUJIM JOMYIIeHA CYIEeCTBEHHAs
omuOKa B X0JIe IKCIIEPUMEHTA B 00BSCHEHUH, B 0(popMiIeHUN PabOThI, B COOIIOCHUU TTPaBUII
TEXHUKH 0€30IacHOCTH Ha paboTe ¢ BellecTBaMU U 000pyI0BaHUEM, KOTOpasi UCIIPABIIAETCS 110
TpeOOBAHUIO YUUTEIS.

OTMeTKa «2»:

- JIOTMyIIEHHI JBe (1 0oJiee) CyllecCTBEHHbIE OMIMOKH B X0/1€: KCIIEPUMEHTA, B OOBSICHEHUH, B
obopmiieHUH pabOThl, B COONIOACHUHM TMPaBUI TEXHUKH OC30MAaCHOCTH IIpU paboTe C
BEIIECTBAMU M OOOpYJIOBAaHUEM, KOTOpbIC Yy4YalIUHCS HE MOXET HWCHPaBUTh Jdaxe I10
TpeOOBAHUIO YYHUTENsl; padOTa HE BBHINOJIHEHA, Y y4allerocsi OTCYTCTBYET IKCIIEPHUMEHTAIbHBIE
YMEHHS.

3. OueHnka yMeHUii pemiaTh pacyeTHbIe 321249

OT1meTKa «5»:

- B JIOTHYECKOM pACCYXJCHHUU M PEIICHWH HET OIIMOOK, 3a7aya pellieHa paldOHATbHBIM
CIIOCOOOM.

OTtmeTKa «4»:

- B JIOTUYECKOM DPACCYKJICHUU U PEIICHUU HET CYIIECTBEHHBIX OMMOOK, HO 3ajaya pelieHa
HEpaIMOHAIBHBIM CIIOCOO0M, HITH IOTYIIEHO He 60iee IBYX HECYIIECTBEHHBIX OIIHOOK.
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OTtmeTKa «3»:

- B JIOTHYECKOM DPACCYKICHHH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYyIIeHa CYIICCTBCHHAS
OIMOKa B MAaTEMATHYECKUX pacueTax.

OTMeTKa «2»:

- UMEETCs CYIIECTBEHHbIE OIIMOKH B JIOTUYECKOM PACCYXJIEHUU M B PEHICHUU WU

OTCYTCTBHC OTBCTA HA 3aJaHHUC.

4. OneHKa MUCbMEHHbIX KOHTPOJbHBIX paboT

OTMeTKa «5»:

- OTBET TOJHBIN U MPABUIBHBINA, BO3MOYKHA HECYIIIECTBEHHAS OINOKA.

OTMmeTKa «4»:

- OTBET HETOJHBIM UK JOIYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIHOOK.

OTtMmeTKa «3»:

- paboTa BBITIOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JIOMYIIEHA OJHA CYIIECTBEHHAs! OmMOKa U
MIPU ATOM JIBE-TPHU HECYIIECTBEHHBIC OIIHOKH.

OTMeTKa «2»:

- paboTa BBINOJTHEHA MEHBIIIE YE€M HAMOJOBUHY WM COJEPKHUT HECKOJBKO CYIIECTBEHHBIX
omuOO0K UK paboTa HE BBHITIOJTHEHA.

[Ipu olleHKE BBIOJHEHUS MHUCHMEHHON KOHTPOJIBHONW palboThl HEOOXOIMMO YYHUTHIBATH

TpeboBaHuUs €AUHOTO OpdorpapuuecKkoro pexruma.

5. Onenka TecToBbIX padoT

TecTsl, cocTosliie W3 ISITH BOMPOCOB MOXKHO HCIIOJB30BATh IOCIIE H3YUYEHUS KaKIIOTO
Matepuana (ypoka). Tect uz 10—15 BompocoB ucnonbp3yercs sl MEePHUOJUYECKOr0 KOHTPOJIS.
Tect u3 20—30 BOnpocoB HEOOXOAMMO HCTIOIB30BATh JIJIST UTOTOBOTO KOHTPOJIS.

[Ipu o1leHUBaHUM KCTIONB3YETCS CIICAYIOIIAs IIKaja;

JUTSI TECTA U3 TISITH BOIIPOCOB

* HET OIIMOOK — OIIEHKA «5»;

* 0JIHA OIIMOKA — OIIEHKA «4»;

* IB€ OIIMOKH — OLIEHKA «3»;

* TpY OIIMOKH — OIIEHKA «2».

Ju1st Tecta u3 30 BOIPOCOB:

» 25—30 nmpaBUIILHBIX OTBETOB — OIIEHKA «5»;

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

* 13—18 mpaBUIIbHBIX OTBETOB — OIIEHKA «3»;

e MeHbIIe 12 NpaBUIIBLHBIX OTBETOB — OLICHKA «2»

PexoMenayemMasi 0TMeTKA 32 MPOBEPOYHbIE PAGOTHI

«5» - 87-100% (BBICOKHI1 YpOBEHB)

«4» - 66-86% (oNTUMANBHBII YPOBEHB)

«3» - 42-65% (ynoBneTBOPUTEIbHBINA YPOBEHD )
«2» - 2-41% (HEy1OBIETBOPUTEIIbHBIA YPOBEHB)
«1» - 0-1% (He BBINOJIHEHO)
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