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PABOYAS ITPOITPAMMA

Y4e0HOro npeaMera

«XHuMHu4d. 7 Kaace»

(TpoIeIeBTUYECKUI KypC)
Ha 2025-2026 y4yeOHBbIN 0/

YpoBeHb 00yueHusi: 0a30BblIil
Yuurtean xumun CaBueHko AHHa HukosaesHa

ITosicHUTEIBLHAS 3aIHCKA
Hacrosimass paGouass mporpamma CcOCTaBJIeHa Ha OCHOBE CJEAYIOIIUX HOPMAaTHBHBIX
JIOKyMEHTOB:

- @enepanbHblil 3akoH Poccuiickoit ®enepanuu ot 29 nexadbps 2012 r. Ne273-d3 "O06
oOpazoBanuu B Poccuiickoit @enepannn’;

- DenepalibHBIA TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO OOIIETO
obpazoBanus (IIpuka3 MunucrepctBa oOpa3oBanuss u Hayku P® or 17 npekabps 2010
r. Nel897);

- Ilporpamma pa3Butuss U (GOPMHUPOBAHUS YHHBEPCAIBHBIX Y4YEOHBIX IEHCTBUUA JUIS
OCHOBHOT0 00111eT0 00pa30BaHMsI,

- Komudukarop snmeMeHTOB coxaepkaHUs U TpeOOBaHMM K YpPOBHIO IOATOTOBKH
00y4JaroIIMXCsi, OCBOMBIIMX OCHOBHBIE 00IIe00pa3oBaTebHbIE MTPOTPpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHWsl, ISl MIPOBEACHUS TOCYIaPCTBEHHOM (MTOTOBOM) arTecTanuu (B HOBOHM (opme) 1mo
XUMUH,

- @enepanbHblii TMepeyeHb YYEOHHMKOB, PEKOMEHIYEMBIX K MCIIOJb30BaHHUIO IIpU
peaiv3allii  HMMEIOIIMX TOCYIJApCTBEHHYIO aKKpEIUTAaIMi0 00pa3oBaTeNbHBIX MPOrpaMMm
HAYaJbHOTO OOIIEro, OCHOBHOIO OOINero, cpemHero obmero obOpa3zoBanusi Ha 2025-2026
y4eOHBIN TOT;

- Pabouas mporpamma k muauu YMK O.C. TI'abpuensna. Xumus 7-9 kiaccel. MocCkBa,
Hpoda, 2023r;

- Yue6nsit man ['bOY COLL um.H.®.3p16an0Ba c.bepesnsky;

B cootBerctBuu ¢ yueOHbpiM mranom ['BOY COIIl um.H.®.3p16an0Ba c.bepe3nsku Ha
U3y4YEeHHE XMMHUHU B 7 Kjacce oTrBoauTcs | dac B Henemo, 34 wacoB B ron. Ilporpamma wu
paccumnTaHa Ha 34 4yacoB B roj (1 gac B Henemio).

OCHALJEHHUE YYEBHOI O IIPOLIECCA

YMK «Xumus. 7 kiaace»

1. Xumus. Broguslit kype. 7 knacc. [IponeneBruueckuii kype (aBtopsl O.C. 'aGpuensH,
N.I". Octpoymos, A.K. Axne6unun). 160 c.
2. Metomudeckoe nocobue. 7 kiace (aBTopsl O.C. 'abpuensn, . A. [llunapesa). 208 c.

HHDOPMAIIMOHHBIE CPEJ[CTBA
HHTepHeT-pecypchbl Ha PyCCKOM sI3bIKE

1.http://www.alhimik.ru IIpeacraBiaeHbl pyOpHKHU: COBETHI a0UTYPHEHTY, YUUTEII0 XUMUH,
CIIPaBOYHMK (OYEHb OOJBINAs MOJO0OpPKA TAOJIWIl M CIIPABOYHBIX MaTEpPHAJIOB), Becenas XUMUS,
HOBOCTH, OJIMMITHAIbI, KyHCTKaMmepa (Macca HHTEPECHBIX HCTOPUUECKUX CBEICHUN).




2.http:// www.hij.ru XypHan «XuMus ¥ KU3HBY» MOHATHO M 3aHUMATEIHHO PACCKa3bIBACT
000 BCEM MHTEPECHOM, YTO MTPOUCXOTUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.

3.http://chemistry-chemists.com/index.html DnexkTpoHHbI xypHAT «XUMUKH U XUMHUSD», B
KOTOPOM TIPEJCTABICHO MHOXECTBO OIBITOB IO XWMHUH, 3aHUMAaTENbHOW WH(MOpMaINH,
MO3BOJISIONICH YBJI€Uh YYCHUKOB KCIIEPUMEHTAIBHOM YaCThIO MPEMETA.

4.http://c-books.narod.ru BceBo3moxHast auteparypa mo XuMuH.

5.http://www.drofa-ventana.ru M3BecTHOe M3maTenbCTBO y4eOHOU nmuTeparypbl. HoBuHKH
HAyYHO-TIOMYJISIPHBIX U 3aHUMATEIbHBIX KHUT TIO XUMUMU.

6.http://1september.ru XyprHan ans yuurteneit u He TOJAbKO. boibmioe koaudecTBO padoT
YYEHUKOB, B TOM YHCIIC U HCCIEA0BATEILCKOTO XapaKTepa.

7.http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii  IMIKOJABHBIM  TOpTad  CoO
CCBUIKaMH Ha 00pa30BaTeIbHBIC CAMUTHI IO XHMHH.

8. www.periodictable.ru COOpHHMK cTaTell 0 XMMUYECKUX AJIEMEHTaX, WITIOCTPUPOBAHHBIN
IKCIIEPUMEHTOM.

O0BbeKThI y4eOHBIX IKCKYPCHH

1.My3eu: MUHEpaIOrHYeCKUEe, KpaeBeIUECKUeE, Xy1I0KECTBEHHbIE, TOJTUTEXHUYECKUH.

2.JIaGopatopun:  y4eOHBIX  3aBEICHHUH,  arpoXxumiadopaTopuu,  HKOJOTHUYECKHE,
CaHAMUIEMUOJIOTUYECKHUE.

3.AnTeku.

4.1Ipon3BOACTBEHHbIE OOBEKTHI: XUMHUYECKHE 3aBOJbl, BOJOOYHMCTHBIE COOPYXKEHUS H
Jpyryue MECTHBIE IPOU3BOCTBA.

B coorBerctBiM ¢ DepepanbHbIM TOCYJapCTBEHHBIM 00pPa30BATEILHBIM CTaHAAPTOM
OCHOBHOT'O OOIIEro 00pa30BaHUs 2IAGHBIMU UeAAMU TIKOIBHOTO XMMHUYECKOTO 00pa30BaHUS
SIBIISIFOTCSI:

e ¢hopmuposanue y o0Oy4alOUIUXCSI CHUCTEMBI XHMHYECKMX 3HAHMH KaKk KOMIIOHEHTA
€CTECTBEHHOHAYYHBIX 3HAHH;

e pazeumue TUYHOCTH OOYYAIOIIUXCS, X MHTEIUICKTYaJIbHBIX M HPAaBCTBEHHBIX KaueCTB,
¢dbopMupoBaHHE TYMaHHCTHYECKOTO OTHOWICHHS K OKPY)KAIOIIEMy MHPY M 3KOJOTHYECKH
11e1ecO00Pa3HOTO MOBEJCHIS B HEM;

e  NOHUMaHue OOYYAIOIIUMHCS XMMHUHU KaK MPOM3BOAMTEIBHOM CHIIBI OOIIECTBA M Kak
BO3MOKHOU o0nacTu Oyayiel npodeccuoHaIbHON 1eATeNbHOCTH;

e passumue MBIIUICHUS OOYYAIOUIMXCS MOCPEACTBOM TaKHUX I103HABATEIbHBIX YUEOHBIX
IEHCTBHH, Kak yMeHHe (hOpMyInpoBaTh NpoOIeMy U THIIOTE3y, CTABUTH LIEJIH U 3aJa9H, CTPOUTh
TUIaHBl JIOCTYDKEHHMS LeJIell M pelIeHHs IOCTAaBICHHBIX 3alad, ONpPEACIiTh MOHSTHS,
OTpaHWYMBATh UX, ONMHICHIBATh, XapaKTEPH30BaTh U CPABHUBATE;

e  NOHUMAHUe B3AUMOCBSI3U TEOPHUM W TPAKTUKHU, YMEHHE TMPOBOAUTH XUMHUYECKHUN
HKCTIEPUMEHT M Ha €r0 OCHOBE JIETIaTh BHIBOIBI M YMO3AKIIOUCHUSI.

JInist NOCTWXKEeHHs O3THX Lesell B Kypce XHMHHM Ha CTYIIEHH OCHOBHOTO OOIIEeTo
00pa3oBaHMs PEIIAIOTCS CICAYIONINE 3aAaYuM:

- ¢opmupyromea 3HaHusi OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (DaKTOB, IMOHSTHIH,
XMMHUYECKUX 3aKOHOB ¥ TEOPHH, BEIPQKEHHBIX MOCPEIICTBOM XHMUYECKOTO SI3bIKA;

- pazeuealomcs ymenus HadIOAAaTh U OOBSICHATh XUMHUYECKHE SBJICHUS, IPOUCXOIAIINE B
pUpOJIe, TA00OPAaTOPHBIX YCIOBUSX, B OBITY M HA TPOU3BO/ICTBE;

- npuobpemaromcs cneyuaibHvle YMeHus U HAGblKU TIO 0e30IacHOMY OOpalIeHHIO ¢
XMMHUYECKUMH BELIECTBAMHU, MAaTepHaIaMU H MPOLIECCAMU;

- opmupyemcsa cymanucmuieckoe OmHOUleHUe K Xumuu Kak TPOW3BOAWTEIBHOHN cuie
00111eCTBa, C TTOMOIIBIO0 KOTOPOH pelIaoTcs riodaibHble TPOoOIeMbl YeIOBEUECTBRA;

- ocywecmensaemcs uHmezpayus XAMAYECKON KapTHHBI MUPA B €IUHYIO HAYYHYIO KApTHHY.

O0mas xapakTepucTuKa y4eOHOro Kypca



Jlannast pabouasi mporpamma MO XHMHHM OCHOBHOTO OOIIEro oOpa3oBaHUsS PACKPHIBACT
BKJIa/1 y4eOHOTO MpeMeTa B JOCTHXKEHUS 1IeJIei OCHOBHOTO 00I11ero 00pa30BaHus U ONpeaessieT
BAKHEWILINE CO/IepKATENbHbIEC IMHUN ITPEAMETA:

* «gewjecmeo, cmpoeHue eujecmeay - COBpEMEHHbBIE NPEACTABIEHUS O CTPOEHUU aTOMa U
BeliecTBa Ha ocHoBe Ilepmoamdeckoro 3akoHa W Ilepmoamdeckoil CHCTEMBI XHUMHUYECKUX
anemenToB /.M. MenneneeBa, ydeHUsI O XMMHUYECKOW CBA3U M KPUCTAJUIMYECKOM CTPOCHHUU
BEILIECTBA,

* (XUMUYECKas peaxkyus» - 3HaHUs O MPEBPALICHUAX OJHUX BEIIECTB B APYTHUE, TUIOJIOTUH
XMUMHAYECKHUX PEaKINi, YCIOBUAX UX MPOTEKAHUS U CIIOCO0aX YIpaBICHHs UMHU;

* (MemoOobl NO3HAHUSL XUMUU» - 3HAHUS, YMEHUS M HaBBIKA 3KCINEPUMEHTAJIbHBIX OCHOB
XUMUU I TIOJAY4YEHUs W U3Y4YCHUs CBOMCTB BAXKHEUIIMX IIPEACTABUTENIEH KJIACCOB
HEOPraHWYECKUX COCTMHEHU;

* (NPOU3BOOCMBO U NPUMEHEHUe 8eujecmsy - SHAaHHE OCHOBHBIX 00JIacTell MPOU3BOJACTBA U
NPUMEHEHHs BaKHEHIINMX BEIIECTB, a TAK)KE OMBIT OE30MacHOr0 OOpalleHHs C BEIIECTBaMH,
MaTepuagaMi U MPoLecCaMu, UCTIOIb3yeMbIMH B ObITY U Ha MPOU3BOJICTBE;

® (A3bIK XUMUUY» - ONEPUPOBAHUE CUCTEMOW BAXKHEUIIMX XWUMHUYECKUX IOHATUN, 3HAHUE
XUMHUYECKOH HOMEHKJIATyphl, a TaKKe BJaJieHHEe XUMHUYECKON CHMBOJMKOW (XMUMHUYECKUMU
dbopMynaMu U ypaBHEHUSIMHU);

* (KOIUYECmBeHHble OMHOWEeHUs. 6 XuMuu» - YMEHUE IPOU3BOAUTH pacueThl II0
XUMHYECKUM (HOpMyJiaM U ypaBHEHUSIM.

MecTto npeamera B y4eOHOM ILIaHe.

®denepanbHbIi  TOCYAApPCTBEHHBI  00pa3oBaTENbHBIA  CTaHIApPT IpPEeaycMaTpUBacT
M3yuyeHHe Kypca XMMHU B OCHOBHOHM IIKOJIE KaK COCTaBHOM YacTH IpPEIMETHOH 00JacTH
«EcTecTBEeHHOHAYYHBIE IPEIMETBD.

Ilponedesmuueckuit 3man ¢ 7 Kaacce. DTOT KypC pacCUUTaH Ha 1 yac B HEIENIO B
oobeme 35 ydeOHBIX YacoB. BBejeHue 3Toro Kypca HeM30EKHO BIEYET 3a COOOW HEKOTOpPHIC
MOBTOPBI yueOHOTO cojepkanus B 8-9 kiaccax, KOTOpbIe, OJHAKO, HE HAapyIIalOT paBEHCTBA
CTapTOBBIX BO3MOXKHOCTEN 00yUaIOIIUXCsl 10 OTHOIIEHUIO K HOBOMY IIPEIMETY.

PesynbTaThl 0CBOCHHS Kypca.

[To 3aBepuieHuu Kypca XMMHM Ha 3Tareé OCHOBHOTIO OOIIEro 0O0pa30BaHMs BBITYCKHUKU
OCHOBHO LIIKOJIBI I0JIKHBI OBJIAJI€Th CIECAYIOIUMHU PE3yIbTaTaMU:

JINYHOCTHBIE Pe3yJIbTAThI:

- 3HAHUe U NOHUMAHUe: OCHOBHBIX MCTOPUYECKUX COOBITHH, CBS3aHHBIX C pa3BUTHEM
XUMHH; TOCTHKEHUH B 00JIACTH XMMHUU U KYJIBTYPHBIX TPAIUIMi CBOEH CTpaHbI (B TOM YHUCIIE
HAYYHBIX); OOIIEMUPOBBIX JOCTH)KEHUH B OOJIACTH XMMHUHU; OCHOBHBIX NPHUHIMIIOB M MPaBUII
OTHOILIEHHUS K IPUPOJIE; OCHOB 3JJ0POBOTr0 00pa3a >KU3HU U 3A0POBbecOEperaroninX TeXHOJIOTUI;
IIpaBWJI IIOBEAECHUSI B UPE3BbIUANHBIX CHUTYallUsX, CBSI3aHHBIX C BO3JECUCTBUEM pa3IMUYHBIX
BEIIIECTB, OCHOBHBIX MpaB W OOS3aHHOCTEH TrpakaaHWHA (B TOM YHCJIE OOYyYaromerocs),
CBSI3aHHBIX C JIMYHOCTHBIM, TPO(ECCHOHATBHBIM U JKU3HEHHBIM  CaMOONpEACICHUEM;
COIMAIPHON 3HAYMMOCTHU U COJIEpKaHUs TPO(EeCcCuil, CBA3aHHBIX C XUMHEH;

- Yygcmeo 2opoocmu 3a POCCUICKYI0 XUMHUECKYI0O HAayKy U JOCTIDKEHHS YYEHBIX;
yBaXCHHE M TPUHATUE AOCTIDKCHUH XUMHH; JII0O0Bb U OEpeKHOE OTHOILIEHHE K IMPHUPOJE;
YBaXKEHUE U yU4e€T MHEHHI OKPY>KaIOUIUX K JIMYHBIM JOCTHXKEHUAM B U3yUCHUHN XUMUH;

- npusHauue TEHHOCTH COOCTBEHHOIO 3JI0POBbSI U 3JI0POBBS OKPYKAIOIIUX JIIOJCH;
HEOO0XOIUMOCTH CAMOBBIPAYKEHHSI, CAMOPEATH3AIM1, COIIMATILHOTO IPU3HAHMS;

- 0CO3HaHue CTENEHH TOTOBHOCTU K CaMOCTOATENIbHBIM IIOCTYIIKAM M JEHCTBHUSIM,
OTBETCTBEHHOCTH 3a UX PE3YJIbTATHI;

- nposeienue  SKOJIOTUYECKOTO  CO3HAHMS, JOOpPOKEIATeNbHOCTH, JIOBEpUS U
BHUMATEIBHOCTH K JIIOJSIM, TOTOBHOCTH K COTPYAHUYECTBY; HHUIIMATUBBI U JTI0003HATEILHOCTH
B U3YyYEHHU BEIIECTB U IMPOILECCOB; YOEXKIEHHOCTH B HEOOXOAMMOCTH pPa3yMHOIO
HCIOJIb30BAHUS JOCTHKEHU HAYKU U TEXHOJIOTHIA;



- YMeHue YCTAHABIIMBATH CBSI3U MEXIY IEJIbI0 M3YYEHUS XUMHUU U TE€M, AJIS YEro 3TO
HY>KHO; CTPOHTH >KU3HEHHBIE W MPO(ECCHOHANBHBIC MIAHBI C YYETOM YCHEIIHOCTH H3y4YeHUSs
XUMHH U COOCTBEHHBIX MPUOPUTETOB.

MeTanpeameTHblie pe3yabTAaThI:

- UCNONb308aHUe PA3NUYHBIX UCTOYHHKOB XUMHYECKOW MH(pOpMauu; MOJydeHHE TaKon
nH(pOpMaInH, €e aHalln3, MMOAr0TOBKA HAa OCHOBE TOT0 aHann3a WH()OPMAIIMOHHOTO MPOAYKTA U
€ro Mpe3eHTalus;

-  npuMeHenue  OCHOBHBIX METOJOB TO3HAHUA (HAONMIOACHHS, JKCIEPUMEHTA,
MOJIETTUPOBAHUS, U3MEPEHUS U T.J1.) JUTsl U3yUEHHUS] XUMUYECKUX 0ObEKTOB;

- UCNONb306aHUe OCHOBHBIX JIOTMYECKUX ONepauuil (aHanu3a, CHUHTE3a, CPaBHEHUS,
0000IIIeHMsI, JTOKa3aTeNIbCTBA, CHUCTEMATH3alluM, KiIacCHDUKAUM W Jp.) TNPU HU3YICHUH
XUMHYECKHX 00OBEKTOB;

- ¢opmynuposanue BBIBOJOB W YMO3aKIIOUEHUN U3 HAOMIOACHUA U M3YYCHHBIX
XUMHYECKHUX 3aKOHOMEPHOCTEN;

- NPO2HO3UpOBaHuUe CBOMCTB BELIECTB Ha OCHOBE 3HAHMSI X COCTAaBa U CTPOEHUS, a TaKXKe
YCTaHOBJICHUS aHAJIOTUH;

- hopmynuposanue uaeH, TUIOTE3 U MyTel MPOBEPKU UX UCTUHHOCTH;

- onpedeienue TIeNEH U 3a1a4 y4eOHOW W UCCIIEIOBATENLCKON JICATEIbHOCTA U MyTeH UX
JOCTUKECHMUS,

- packpvimue IPUINHHO-CIICICTBEHHBIX CBSI3€M MEXKy COCTAaBOM, CTPOCHUEM, CBOMCTBAMH,
MIPUMEHEHUEM HaX0XK/IEHUEM B IPUPOJIE U MOTYYCHHEM BaKHEHIIINX XUMUYECKUX BEILECTB;

- aprymeHTanuss COOCTBEHHOW MO3UIMH U €€ KOPPEKTUPOBKA B XOJ€ TUCKYCCHH IIO
MaTepuagaM XUMUYECKOTO CO/IepP KaHMUSL.

IIpegMeTHbIE pe3yabTaThI:

B noznaeamenwvnoii cghepe:

3nanue (nonumanue):

- XMMHYECKONM CHUMBOJIUKM: 3HAKOB XHMMHMYECKHUX OJJIEMEHTOB, (OpPMYNl XMMHYECKUX
BEILIECTB, YPABHEHUN XUMUUYECKUX PEAKLIHIL;

- B@OXHCHIINX XWMHUYECKHX IIOHATHH:  BEIIECTBO, XHMHMYCCKHH JJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHTEIIbHbIE aTOMHAsl U MOJIEKYJISIpPHAsI MacChl, MOH, KATHOH, aHUOH, XMMUYECKast
CBSI3b, AJIEKTPOOTPHUIIATEILHOCTD, BAJIEHTHOCTb, CTEIIEHb OKMCIICHHS, MOJb, MOJISIpHas Macca,
MOJIIPHBIA ~ O0BEM, PACTBOPBI, JIIEKTPOJIUTBI U  HEIJICKTPOIHTHI, AICKTPOIUTHYECKAS
JYCCOLMAIMS, OKHCITUTENb U BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBJICHUE, TEIIIOBOM P deKT
pEeaKIu, OCHOBHBIE TUIIbI PEAKLIM B HEOPraHUUECKON XUMUH;

- (opMyITUPOBOK OCHOBHBIX 3aKOHOB M TEOPHI XMMHHU: aTOMHO-MOJIEKYJIIPHOTO YUEHHS;
3aKOHOB COXpaHEHUsI MacChl BEIIECTB, TIOCTOSHCTBA COCTaBa BEIIECTB, ABOrajipo;
[Tepuonuueckoro 3akona [{. M. MeHneneeBa; TeOpUM CTPOEHUS aTOMa M YYEHHSI O CTPOCHHUU
BEILIECTBA; TEOPUU JICKTPOIUTUUECKOMN TUCCOLUALINH U YUCHHUS O XUMUYECKON PEaKLIUH.

Ymenue nazvieamn:

- XUMHUYECKHE 3JIEMEHTHI;

- COeIMHEHUS U3YYEHHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB;

- OpPraHMYECKHE BEIIeCTBa MO WX (opMmyse: MeTaH, 3TaH, STWICH, alleTHJICH, METaHOI,
TIIMLEPHH, YKCYCHas KUCIIOTa, TIII0K03a, caxapo3a.

Obvschenue:

- (U3UYECKOTO CMBICIa aTOMHOTO (TIOPSIKOBOIO0) HOMEpa XHWMHUYECKOTO JJIEMEHTA,
HOMEpOB rpynnsl U nepuoza B [lepuonnueckoit cucreme .M. MenneneeBa, K KOTOPbIM 3JIEMEHT
MIPUHAIJICIKHUT;

- 3aKOHOMEPHOCTEN M3MEHEHUsI CTPOCHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IPEEIIax MaJbIX
MEPUOJIOB U A TPYIII, a TAK)KE CBOMCTB 00pa3yeMbIX UMHU BBICIIUX OKCHUJOB U THIPOKCHJIOB;

- CYIIIHOCTH TIPOIIecca MIEKTPOIMTUICCKON AUCCOIUAIINHN U PEAKIIUi HOHHOTO OOMEHa.

Ymenue xapaxmepuzosamo:



- XMMHYECKHE OHJIEMEHTHI (OT BOAOpOAa /0 Kallbliis) HAa OCHOBE WX IIOJIOKEHHUS B
[lepuonuueckoit cucreme xumuueckux neMeHToB .M. MenaeneeBa u 0cOOEHHOCTEH CTPOCHUS
HX aTOMOB;

- B3aUMOCBSI3b MEK/Iy COCTaBOM, CTPOCHHEM U CBOMCTBAMHU HEOPTaHUYECKUX BELIECTB;

- XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB (OKCUIOB, KHUCIOT,
OCHOBAaHUH, aM()OTEPHBIX COCAMHEHUH U COJIei).

Onpeodenenue:

- COCTaBa BEILECTB M0 UX (opMyIIiaM;

- BAICHTHOCTH U CTENIEHU OKHCJICHUS YIIEMEHTOB B COCIMHEHUH;

- BUJIOB XUMUUYECKOU CBSI3U B COCAMHEHUSX;

- TUNOB KPUCTAINIMYECKHUX PEIIETOK TBEP/bIX BEILIECTB;

- MPUHAJJICKHOCTH BEILIECTB K ONPEEICHHOMY KJIaCCy COECIMHEHMUIA,

- TUIIOB XUMHUYECKUX PEaKIIHii;

- BO3MOXXHOCTHY TIPOTEKAHUS peaKIiii HOHHOTO 0OMEHa.

Cocmaenenue:

- cxeM cTpoeHusi aroMoB nepBeix 20 snemeHtoB llepuommueckoit cucremst J[.U.
MeHnpeneena;

- (opmy HEOpraHUYECKUX COCTMHEHUIN H3yUYEHHBIX KIACCOB;

- YpPaBHEHUM XUMUYECKUX PEAKIUM.

besonacnoe obpawenue ¢ XaMUUECKOM OCYI0M 1 1a00OpaTOPHBIM 000PYIOBAHUEM.

IIposedenue xumuuecko2o sKcnepumenma:

- TOJATBEPKIAIOLIET0 XWMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB HEOPraHMUYECKUX
BEILIECTB;

- IOJTBEPKAAIOIIET0 XUMUYECKUNA COCTaB HEOPTraHUYECKUX COCIMHEHU;

- MO TIOJYYEHHUIO, COOMpPAHUIO M PACMO3HABAHUIO Ta3000pa3HBIX BEHIECTB (KUCIOpOa,
BOJIOPOAA, YTJIEKUCIIOro ra3a, aMMHaKa);

- 1O OIpEeAeTeHUI0 XJIOPHUA-, Cyib(aT-, KaApOOHAT-MOHOB M MOHA AMMOHUS C IOMOIIBIO
KaueCTBEHHBIX PEAKIUN.

Buviuucnenue:

- MacCOBOM JTOJTM XUMHUYECKOTO JIEMEHTA 10 POopMYyJie COSANHCHHS,

- MACCOBOM JIOJIA BEILIECTBA B PACTBOPE;

- MacChl OCHOBHOT'O BELIECTBA 10 U3BECTHOM MAacCOBOM JI0JI€ TPUMECEH;

- 00BLEMHOI 101U KOMIIOHEHTA ra30BOM CMECH;

- KOJIMYECTBA BEUIECTBA, 00BbEMa MM MAcChl BEIIECTBA 1O KOJIUYECTBY BEIIECTBA, 00BEMY
WJIM MacCe peareéHTOB MU NPOLYKTOB PEAKIUU.

Hcnonvzoeanue npuodbpemenHvix 3HAHUL U YMEHUU 6 NPAKMUYECKOU O0esmenrbHOCmu U
NOBCEOHEBHOU HCUSHUL:

- Uit 6e30macHOro oOpaleHus ¢ BEIIECTBAMU M MaTepHallaMU B TIOBCETHEBHOM KU3HU U
IPAaMOTHOI'O OKa3aHMs NEPBOM MOMOIIM MPU 05KOraxX KUCIOTAMH U IEI0YaMU;

-I1s1 OOBSICHEHHSI OTACTBHBIX (JaKTOB M MPUPOIHBIX SIBICHUN;

- JUTIsl KpUTUYECKOM OIleHKH MH(GOpMAIMH O BEIIeCTBaX, UCIOIb3yEMbIX B OBITY.

B 1eHHOCTHO-OpUEHTAUMOHHOM cepe

Ananuz u oyenxa MOCIEICTBUMA I OKPYKAIOIIEH Cpeabl OBITOBOW M MPOU3BOJICTBEHHOM
JeSTeIbHOCTH YEJIOBEKa, CBI3aHHOM C MOJyIeHHEM U TIepepabOTKOM BEIECTB.

B Tpynosoii chepe

Ilposedenue onepayuii C WCIOJNB30BAHMEM HArpeBaHUs, OTCTaWBaHUS, (UIBTPOBAHMUS,
BBIMIAPUBAHUS; TIOJTY4YECHHs, COOMpaAHUs, pAClO3HABAHUS BELIECTB; H3TOTOBJICHMSI MoOJesen
MOJIEKYII.

B cepe 0e3onmacHOCTH KU3HEAEATETBHOCTH

- cobmooeHue TIPaBUJI TEXHUKA OE30MACHOCTH TMPH TPOBEACHHH XUMHUYECKOTO
JKCIIEPUMEHTA;

- OKa3awnue TEepBON MOMOILHU MIPU 0XKOTaAX, Ope3ax U XMMUYECKUX TpaBMax.



COHEPXAHUE KYPCA

IIponeaeBTHYECKUN KypC

Xumus 6 yenmpe ecmecmeo3IHanus

Xumus Kak 4acTb ecrectBo3HaHus. IIpeamer xumum. EcTeCTBO3HaHHE — KOMILIEKC
HayK o mpupoje: Gpu3uku, XumMuu, 6uojaoruu u reorpadpuu. IlojgoxkuTtenbHOe U OTPULIATETHLHOE
BO3/ICHCTBHUE YETIOBEKA HA MPUPOJTY.

[Ipenmer xumuu. Tena wm BemecTBa. CBOMCTBAa BEHIECTB KAK WX WHIWBUAYAJIbHBIC
npu3Haku. CBOMCTBA BEIIECTB KAK OCHOBA UX MPUMEHEHUS.

Metoabl u3ydyeHUsi ecTecTBO3HaHuUsA. HaOmioneHune kKak OCHOBHOM METOJl TO3HAHHUS
OKpY)KaroIlero Mupa. YCIOBHUS TpoBeAcHHS HaOmofeHus. [umoresa Kak MpearnoyioKeHHE,
OOBSICHSIIONIEE WM Mpe/ICKa3bIBaloIIee MPOTEKaHHE HaOJII01aeMOro SIBJICHHS. DKCIEPUMEHT.
JlaGopatopus. OkcnepuMeHT JabopaTopHbli u  gomamHUA. CrnocoObl  (GUKCUPOBaHMS
pe3ynbTaToB 3KcrepuMeHTa. CTpoeHHUE IUIAMEHH CBEYH, CyXOro TOPrOYEro, CIMPTOBKH.

IIpakTuyeckas padora «3HAKOMCTBO C JlabopaTOpHBIM oOopynoBaHueM. IIpaBumna
TEXHUKH 0€30MMacCHOCTH MPHU pab0Te B XUMHUYECKOM KaOuHeTe (JITabopaTopum )».

IIpakTnyeckass padora «Habmogenue 3a ropsumieil cBeyold. YCTPOHCTBO CHUPTOBKH.
[TpaBuna pa®oThI ¢ HarpeBaTEIHLHBIMH MPUOOPAMI.

Mamemamuka ¢ xumuu

Henenua, npoucxooaujue c ewecmeamu
IIpakTuyeckast padora «O4uucTka MOBAPEHHON COJIN».
Pacckazvl no xumuu

KpuTtepun onieHnBaHus 3HAHUI y9anuxcst
1. OueHka yCTHOro oTBeTa

OtmeTka «5»:

OT1BeT «4»:

OtmeTKka 3»:

OTMmeTKka «2»:

- TP OTBET€ OOHAPY)KCHO HETMOHMMAHUE Y4YallMMCs OCHOBHOTO COJEpKaHUs Y4eOHOTO
Marepuasa Wi JOMYIIEHbI CYIIIECTBEHHBIC OMMUOKH, KOTOPBIC YUAIIUUCSI HE MOXKET UCIIPABUTH
MIPU HABOJSIIIMX BOMPOCAX YYUTENsS,, OTCYTCTBHE OTBETA.

2. OneHka 3KCIEePUMEHTAJIBHBIX YMEHHIT

OTMeTKa «5»:
OTMeTKa «4»:
OTMmeTKa «3»:

OTtmeTKa «2»:

e  JIONYIIEHHI JBe (M O0see) CYIECTBEHHBIC OMIMOKHU B X0J1e: SKCIIEPUMEHTA, B O0BICHCHHH,
B odopmieHHHn paboThl, B COONIONEHUHM MpPaBUI TEXHUKH OE30MacCHOCTH NpU padboTre ¢
BEIIECTBAMH H OOOPYJOBaHWEM, KOTOpBHIC YYAIIUMCS HE MOXKET HCHPaBUTh Jaxke II0
TpeOOBaHUIO yUuTENsl; paboTa HE BBIMIOJIHEHA, Y YYalIeToCs OTCYTCTBYET KCIIEPUMEHTAILHBIC
YMEHUS.

3. OueHka yMeHUil peliaTh pacyeTHbIE 32124

OTMeTKa «5»:



OtmeTka «4»:
OtmeTka «3»:
OtmeTKka «2»:
- HMCECTCA CyH.I@CTBeHHI:IG OH_II/I6KI/I B JIOTHUYCCKOM paCCy)K,ZleHI/II/I U B peH_IeHI/II/I 501058
OTCYTCTBHE OTBETa Ha 3aJIaHHUE.

4.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX padoT

OTMeTKa «5»:
OTBET MOJIHBIN M MPAaBWJIBHBINA, BO3MOXHA HECYIIECTBEHHAs OIHUOKA.
OTMeTKa «4»:

OTMeTKa «3»:

OT1MmeTKa «2»:
paboTa BBITIOJTHEHA MEHBIIIEC YeM HAIMOJIIOBUHY HIIM COAEPIKUT HECKOIBKO CYIIECTBEHHBIX
OmuOOK MM paboTa HE BBHIMOJHEHA.

[Ipy olleHKE BBHIMOTHEHHUS NHUCHMEHHOW KOHTPOJBHOW pabOThI HEOOXOAMMO YYHUTHIBATH
TpeboBaHUs eAMHOTO OphorpaduuecKoro pexuma.

5. OueHka TecTOBBIX padoT

TecTbl, cocTosilMe M3 MSITH BOMPOCOB MOXKHO HCIIOJIB30BaTh MOCHE H3YUYEHHS] KaXIO0ro
Matepuana (ypoka). Tect u3 10—15 BompocoB UCHONB3yeTCS IS MEPUOANYECKOTO KOHTPOJISL.
Tect u3 20—30 BompocoB HEOOXOAMMO HCIIOIB30BAThH IS UTOTOBOTO KOHTPOJISL.

HpI/I OLCHUBAHNU HUCIOJIB3YCTCA CICAYIOIIas IIKaJIa:

JJId TECTAa U3 IIATH BOIIPOCOB

HET OMIMOOK — OIIEHKA «5»;
OJHa OIINOKA — OLIEHKA «4»;
IIBE OIIMOKH — OIIEHKA «3»;
TPH OIIMOKH — OIIEHKA «2).

115t Tecta u3 30 BOmpoCoB:

25—30 mpaBUJIBHBIX OTBETOB — OILICHKA «S5»;
19—24 npaBuiIbHBIX OTBETOB — OLICHKA «4»;
13—18 npaBUIBHBIX OTBETOB — OIIEHKA «3»;

KaneHpapHo-TemaTuyeckoe nnaHupoBaHue
YPOKOB XUMuUu B 7 Knacce (nponegeBTU4ECKUNA KypcC)

Ne
YpoKa

Yueonaa
JMama Hama
Hedens (naan) (Paxm) Tema ypoxa
(YH)

OcHogHble 6UObL 0esAmebHOCU 00yUaK
(na ypoene yueonwix oeiicmeuii)

Tema 1. Xumus B neHTpe ecrectBo3Hanus (11 yacon)

1

1 YH
€CTECTBO3HAHUSL.
[Ipenmet xumuun

XUMHS KaK 4acTh

Humezpuposams 9acTHBIC IPEIMETHBIC 3HAHUS B CUCT
€CTECTBCHHOM MHDE.

Obvsacuameb THANEKTUKY B3aUMOOTHOIIICHUH YeJIoBeKa
WILTIOCTPUPOBATH €€ TpUMEpaMu. Xapakmepuzo6ams T
xuMuH. Paznuuams Tena u Bemectsa. Xapakmepuzoea
BEIIIECTB KaK WX WHINBHIYaIbHbBIC IPU3HAKH. Y CMaHd
CJICZICTBEHHBIE CBSI3M MEXKy CBOMCTBAMH BEIIECTB U O
npuMeHeHus. Onuceléams CBOWCTBA HEKOTOPHIX BEIIIEC
OMPEICIIEHHOMY IUTaHYy C OMOIIBIO PYCCKOTO (POIHOT

2 VH Habnronenue u

XUMHHN

OKCIICPUMCHT KaK
MCTOABI U3YUCHUA
€CTCCTBO3HAHUA U

Xapakmepuzoéams 0OCHOBHbBIE METOIBI H3yIEHHS €CTEC
HaOJI0IeHe, TUIIOTE3Y, SKCIIEPUMEHT.

Ipeonazams ciocoObl GUKCUPOBAHUS PE3YITHTATOB
IKcnepuMenTa. Habirooams 3a TOPEHUEM CBEYH U U3YY
wiamenu. Qopmyauposams MpaBUila ONTUMATIBHOTO HE
ucnosb3oBanueM miamenu. Cobmodams NPaBUIA TEXH
npu paboTe ¢ HArpeBaTeIbHBIMU PHOOPAMHU




3 3 VH IIpakTuyeckas padora Ne 1. 3HakOMCTBO ¢ J1a00paTOPHBIM 000P}
HpaBHna TEXHUKHU 0€30I1aCHOCTH
4 4 VH IIpakTuyeckas padora Ne 2. HaGnronenue 3a ropsimeit ceeqon. Y
paboTa CIUPTOBKH
5 5VH MopenupoBanue Obvachambp, 9TO TAKOE MOJENL. Kiaccuguyuposams v
MaTepUaNIbHBIC 1 3HAKOBBIC.
Ipu6ooums NpuMepbI Pa3TUIHBIX THIIOB MOJICIICH, HCT
HM3YYCHUH PA3IMIHBIX €CTECTBCHHOHAYYHBIX MPEIMETO
6 6 YH XuMHuyeckue Ilepesooumsb Ha3BaHWS XUMUYCCKHUX 3JICMEHTOB B CHMI
3HAKH U QopMyJibl | 3HAKOB U Hao0o0poT.
Xapaxmepuzosamv xuMudeckue GOpMyITbl KaK 3HAKOB
XUMHWYIECKHUX BEIECTB.
Paznuyams vanexch u kodhunmenter. Coobuwams C |
S3bIKa HH()OPMAITHIO, KOTOPYIO HECET XUMHUYECKHH SI3b]
(dhopmymsl. Moodenuposams MOJIEKYIbI XUMHYECKIX Bel
7 7 VH Xumust 1 pu3nKa Obvscuamsb, 9TO TAKOE aTOM, MOJIEKYJIa, HOH.
Xapaxmepu306amb KPUCTALTMYECKOE COCTOSTHUE BEIIIE
KPUCTAJUTHIECKNE PEIIETKH.
Apeymenmupoeams PeaTbHOCTh MOJICKYIT SIBICHUSIMU [
OpOYHOBCKOTO JIBUKCHUSI.
Mooenuposamb OpOYHOBCKOE IBHXKEHHE M ONUCHIBANID
8 8 VH AFpeFaTHbIe Xapaxmepuzosams Ta3000pa3HbIe, KUIKUE U TBEPIbIE
COCTOSIHHUS Paznuuame kpuctammuaeckue u aMOpQHBIC TBEPIBIC B
(usnueckre 1 XUMUYECKUE SBJICHUS. Ycmanasiusamo
BCILICCTB MEX]y MePeX0aMu arperaTHbIX COCTOSHHUIA OJTHOTO BE
Habnrwoams XuMU4eCKU SKCIIEPUMEHT, ONUCLIBAMb €
66160061 Ha €TI0 OCHOBE
9 9 VH XUMHUS U Xapaxmepuzoeams Te0JI0rMUECKOE CTPOSHHE IIIaHEThI
reorpadus Pasznuuams MuHEpaITBI U TOPHBIE TIOPOABI; MarMaTHIEC
TOpoabl. M3yuams cOCTaB TOPHOM MOPOJIBI C TOMOUIBIC
pruodOpoOB
10 10 YH XUMHUS U Yemanaenueams MeXIPEIMETHBIC CBA3U MEKIY OUOJIC
GHOIOTHS OCHOBE XHMHYECKOTO cOCTaBa KIeTku. Kinaccughuyupo
KJIETKH W OTIMCHIBATh UX POJb B Hell. Xapakmepusosam
PO BOABL.
Onucvigams siBneHne GOTOCUHTE3A U pACKPbIEAMb POJ]
3TOM HpoLecce.
Xapaxmepuzosamb GHOIOTMYECKYIO POJIb BAXKHEHIIINX
OpPTaHUYECKUX COCTUHCHUH IS KHU3HEACSITEIBHOCTHU O
DKCIIEPUMEHTATIBHO 00KA3b16aMb HATNIHNE TEX WU HH
COCJIMHECHU B PACTUTEIBHBIX KICTKAX
11 11 YH KauecTBeHHEBIC ObwvscHamb, 4TO TAKOE KAUCCTBCHHBIC PEAKIIUU U aHAII
PEaKIUI B XUMUH 3¢ dexr. Paznuuams oNpenesieMoe BEIECTBO U PCAKTI
IIpo600oumsb Ka4eCTBCHHYIO PEAKIUIO HA YTIICKUCIIBIN T
Onucvlgams Ka9eCTBEHHYIO PEAKIHIO Ha KHCIOPO
Tema 2. MaTtemaTuka B XuMuu (9 yacon)
12 12 VH OTHOCHUTEILHBIE Obvscuamyb, 9TO TAKOE OTHOCUTENLHAS aTOMHAs Macca
ATOMHAS 1 MOJIEKYJISIpHAs Macca.
Onpedensimb OTHOCUTENBHYIO aTOMHYIO MacCy I10 TaoJl
MOJICKy JIspHAs J. . MenneneeBa. Paccuumoviéams OTHOCUTENBHYIO M
MaccChl Maccy BelecTBa 110 ero hopmyie
13 13 VH MaccoBas nois Xapaxmepuzoeamb MacCOBYIO JOJIO0 XUMHUYECKOTO 3Jie
XHUMIYECKOTO BEILECTBE U pacCuumvpiéams ee 1o ero popmyiie
DJIEMEHTA B
CJIIOJKHOM
BEIIECTBE
14 14 YH Yucrele BemecTBa | Pasauuams 4ACThIE BEIECTBA U CMECH, TOMOTEHHBIE U
1 CMecH cMmecu. IIpueooums IpUMeEpBI CMECEH Pa3IUIHOTO arpe
¥ OITMCHIBATh UX POJIb U 3HAYCHHE.
Hccnedosams cocTaB OBITOBBIX, KYTHHAPHBIX U XO3SIC




STHKETKAM
15 15 YVH O0BeMHAas 10JI Xapaxmepuzoeamb 00BEMHYIO TOJTH KOMIIOHEHTA T'a30
rasa B CMECH PACCUHTHIBATH €€ TI0 00beMy 3ToH cMecu. Onucvisams
aTMOC(epHOro BO3yXa U NOHUMAMb 3HAYEHHE TIOCTOS]
JUIS 3/I0POBbsI
16 16 YH MaccoBas noins Xapaxmepuzoeamb MacCOBYIO JIOJIIO BELIECTBA B PACTB
BEILECTBA B ee 1o Macce pacTtBopa. Ilpednazams apyrue MonuprKa
HCIIOJIb30BAHMEM JTHX MOHSTHI
pacTBOpEC
17 17 VH IIpakTnyeckas padora Ne 3. IIpurorosineHue pacTBopa C 3aaHH
JI0JIeH PaCTBOPEHHOTO BEIIECTBA
18 18 VH MaccoBas noins Paznuuams urucToe Be1ecTBO U BEIIECTBO, COAEPIKAIIIE
npuMeceit KounruecTBeHHO Xapakmepu306ans MaCCOBYIO JIOJIIO T1
obpasiie UCXOIHOTO BeliecTBa. [Ipoussodums pacueT v
BEIIIECTBA [10 MACCE BEUIECTBA, CONCPIKAIIETO ONPEIECTI
JIOJIFO TIPUMeECEH, U Ipyrue MOJU(HUKAIIMOHHEIC PacyeT
HCIIOJb30BAHUEM STHX MOHITHU. HMccnedoeams 1O STHI
HEKOTOPBIX OBITOBBIX U (hapMaIleBTHYCCKIX MPEIapaTo
OMPENICIICHHYIO JIOJTI0 IPUMECEH
19 19 VH Pemenue 3amau u Pewamp 3anaun u ynpaxxaenus mo teme. Onpedensimo
VIPaKHEHHII 110 3HAHUSIX U PACUCTHBIX YMEHUSX. Boicmpausams 0Opas«
TeMe TPAEKTOPUIO JUIS TUKBUAAIUH STHX IPOOEIIOB U MOyl
pe3ynbTara
«Maremartuka B
XUMHUN
20 20 YH KonTposabHas padora Ne 1 no teMe «KMaremaTuka B XUMHIN
Tema 3. SIBnenns, npoucxoasimue ¢ Bemecrsamu (11 yacos)
21 21 VH Paznenecuue ObwvscHambs GU3NUECKYIO CYITHOCTb, JIEKAILYIO B OCHO
cMeceii. CIocoOpr | SMEcell M OYMCTKH BELIECTB.

— Xapaxmepuzo6ampb POCTEHIIINE CIIOCOOBI pa3eICHHS
pasi . [pOCEeUBaHNE, pa3/eieHnue CMeceil MOPOIIKOB Keje3a ¥
cMecen OTCTaMBAaHME, NEKAHTAIHsA, IEHTPU(YTHPOBAHHUE, PA3

JISTUTETLHOW BOPOHKU. Habarooames XAMUIECKUH SKCT
OIUCHIBATH €0 U JICNAaTh BbIBOJIbI Ha €r0 OCHOBE.
Ilpeonacamsb ciocoObBI pa3IETICHHUSI CMECH CYXOTO MOJIC
1 9KCIEPUMEHTAIBHO HOOMEePHcOamb NCTUHHOCTB TIP!
cnocoba
22 22 VH CDI/IJIBTpOBaHI/Ie Xapaxmepuzosamsb criocod GuiabTpoBaHUs. HM32comasnt
GUIBTp U cobupams YCTAaHOBKY A QUIbTpoBaHus. 11
HCIIOJIh30BaHUS OBITOBBIX U MPOU3BOACTBEHHBIX
¢bunbTpoB. [lonumams BaXHOCTh UCIIOIB30BAHUS MapI
CpeICTBa MHIUBUAYAIHHON 3AIIUTHI B IIEPHOJ SITHIEMI
HM3TOTaBJIMBATh MX
23 23 VH AncopOrust ObwvscHamb, 94TO TAKOE aJICOPOLIUH U
ancopOeHThL. Xapakmepu3oeams aicOPOUPYIOIINE CBO
AKTHBUPOBAHHOTO YIJIS U €0 MPUMEHEHUE Ha ITOH OCH
ITPOM3BOJICTBE U B BOGHHOM JieJie. Onucbléams yCTPOC
24 24 VH JucTunnsmus ObwvscHamMb, 4TO TAKOE NUCTHJUIALUS U JUCTUILTHPOBA!
BOJIa, ONUCHIGANb 00IIACTH ee
npumMeneHus. Xapakmepuzoeams kpuctamuzanuio. Cc
JUIS BBIIAPUBAHUS PACTBOPOB. Onucvigams NEPErOHKY
(pakKIHOHHYIO NEPErOHKY KUJIKOTO BO3ayXa
25 25 VH OO6cyxeHre pe3ysIbTaTOB MPaAKTHYECKOH PadoThl
Ne 4, BeipamuBaHue KpUCTaUIOB COJTH (JTOMAITHUI OTIBIT)
26 26 YH IIpakTuyeckas padora Ne 5.
OuncTKa MTOBAPEHHOM COJIN
27 27 VH XUMHYECKUue ObwvscHAmMb, 4TO TAKOE XUMHYCCKAS PEAKIIHSL.
peaxuun. Y CIoBHs Xapaxmepuzosamp yCIOBHS TCUCHUS U TPEKPAILCHUS
€aKLUH.
IMPOTCKAHUS U p H o
Habmiooams XMMUYECKUI SKCIIEPUMEHT, OIIMCHIBATD €I




HperaH.[eHI/IH Ha €ro OCHOBC.
XUMHAYECKUX Hccenedosamw coctaB u NPUMEHCHUE CUHTCTUYCCKUX M
) COACPIKAIUX SH3UMBI, 10 S TUKETKAM U B IIPOLECCCE BhI
peaxkuui .
JOMAaIIHECU CTUPKU
28 28 VH [Ipu3znaku Xapaxmepuzosamb NPU3HAKA XUMHYECKUX
XHUMHIYECKIX peaxmmii. Habnro0ams XAMUYECKAN SKCIIEPUMEHT, OIH
. JleJIaTh BBIBOBI HAa €r0 OCHOBE. M3yuamb yCTPOUCTBO 3
peaxkuui
IaMs
29 29 VH OO0cyxeHre pe3ysIbTaTOB MPAKTHYECKOH PadoThl
Ne 6 «M3ydyenue nporiecca KOPPO3UH Kee3a» (JOMAITHUMA OTBIT)
30 30 YH O0o0061IEeHNE U Buinoaname 3a1anus U yrpaxHeHUs 110 TEME.
aKTyaIIH3aIis Onpedensms IPOOENBI B JIMIHBIX 3HAHUSAX U PACUETHBL
) Bblcmpaueamb O6p330BaTCHBHy}O TPaCKTOPHUIO JJIA JI]
3HaHUMU 110 TEME
MPOOEIIOB U MOTYYCHHS KEITAeMOTO pe3yiIbTaTa
«SIBreHMs,
MIPOUCXOASINE C
BEILIECTBAMMY.
IToaroroBka x
KOHTPOJIBHOU
pabote Ne 2
31 31 YH KonTtpoJsbHasi pabora Ne 2 1o teme «SIBieHMsI, TPOUCXOSIINE C
Tema 4. Paccka3bl no xumum (4 yaca)
32 32 VH YueHnueckast KoH(pepeHuus «Boiaronmecs pyccKkue y4eHbIe-Xuh
u gestenbHocT M.B. Jlomonocosa, JI.V. Menneneera, A.M. byt
33 33 VH Konkypc coobmienuit yuammxcst «Moe JTF00MM0e XUMHYECKOE Bell
OTKPBITHH, IOJyYEHUU ¥ 3HAYCHUU BRIOPAHHOTO XHMHUYECKOTO BEIT
34 34 YH Konkypc yueHn4eCcKUX IPOEKTOB, OCBALEHHBINA UCCIIEOBAHUIM
XUMHYECKHUX PEAKIUI
35 35 VH PesepBHoe Bpems |
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