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IHosicHuTeIbHAS 3aNIHCKA
1.1 Hopmamueno-npasoeas 6aza:

1. ®enpepanbublii 3ak0H «O06 0OpazoBanuu B Poccuiickoit @eneparum» ot 29.12. 2012, Ne 273
2. @enepanbHbIil rocy1apcTBEHHbIN 0011€00pa30BaTEIbHBIA CTAHAAPT OCHOBHOI'O OOIIETO
o0Opa3oBaHus, YTBEPKICHHBIHN npukazoM Munmpocsemenus Poccun ot 31.05.2021 Ne 287 (pen.
ot 18.06.2025) "O6 yTBepKaeHUH (PenepaTbHOTO rOCYAAPCTBEHHOTO 00pa30BaTeILHOTO
CTaHJ1apTa OCHOBHOTIO o011ero oopasosanus”

3. dyHmaMeHTaIbHOE PO CoaepkaHus obmiero oopaszosanus / mox pea.B. B. Koznosa, A. M.
Konnakoa. — M.: [Ipocsemenune, 2016.

4. ABropckas nporpamma rnpomnenaeBTuieckoro kypca xumun O.C I'abpuensna g 7 kiiaccoB

5. OcHoBHas oOpa3oBarenbHas MporpaMma 0CHOBHOTo o011ero oopaszosanuss MOV “Cpennsis
mikosa Ne 7 J[3epskuHckoro paiiona Bonrorpana”

6. @enepanbHbIi MepedeHb y4eOHMKOB, PEKOMEHIYEMbBIX K HCIIOJIB30BAHUIO TPU pean3aliuu
MMEIOIINX TOCYIapPCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTeIbHBIX MPOrpPaMM Ha4aJIbHOTO OOIIETo,
OCHOBHOTO 00I11eT0, CpeHero ooimiero oOpa3oBaHusl, YTBEpKACHHBIN npuka3oM MuHHCTEpCTBa
obOpazoBanus u Hayku Poccuiickoit @eneparnun ot 26.06.2025 Ne 495

1.2 L]env yuebHo20 npedomema

PaGouas mporpamma npomneaeBTUYECKOro Kypca pa3padboTaHa A yJamuxcs 7-X KJIaccoB.
Heap yueOHOro Kypca 3akitoyaeTcss B (OPMHPOBAHUM y OOYYAIOMIMXCS LIEJIOCTHOTO
MIPEJICTaBJICHHS O MUPE U POJIM XUMUHU B CO3JJaHUH COBPEMEHHOMN €CTEeCTBEHHOHAYYHON KapTHHBI
MHpPa, B YMEHHH OOBSICHITh OOBEKTHI U MPOIECCHI OKPYKaIOIIEeH AeCTBUTEIbHOCTH, UCTIOIb3YS
JUIA ATOTO XMMUYECKHE 3HaHHS, BUICTb W IMOHUMAaTh LIEHHOCTh OOpa3oBaHMs, 3HAYUMOCTH
XMUMHYECKOTO 3HAHUS I KaXKJI0T0 YeJIOBEKa.
JlaHHBIN KypC CTaBUT CBOEH LENBIO PEIICHUE CIEAYIOIUX OCHOBHBIX 33/1a4:

— TMOJTrOTOBHUTH YyYalllUXCSl K BOCIHPHUSATHIO HOBOTO IPEIMETa, COKPaTUTh U OOJIEr4uTh

aJIanTalliOHHBIN TIEPUOT;

— MpoOyAUTh UHTEPEC K U3YUYCHUIO XUMUM;

— 0O0Yy4YHUTb MPOCTEUIINM SKCIIEPUMEHTAIBHBIM HaBbIKAM;

— chopmupoBaTh IpeaCTaBICHUE O XUMHUH KaK 00 HHTETPUPYIOIIEH HayKe.

1.3 Ha u3yuenue xumuu B 7 Kjacce oTBoAUTCA 1 yac B Henento, 34 yaca B roJ.

1.4 BuecenHvle usmenenus 6 aBMopCKyo Npocpammy U ux 0O0CHo8anue

B temy "Maremaruyeckue pacuetsl B xuMuu'" 1o6asneH 1 yac (BMecto 9 yacos - 10 yacoB) ais
pelIeHns 3a/1a4 Ha BBIBOJI MPOCTEHIINX POPMYIT BEIIECTB MO MACCOBBIM JIOJISIM, 3a CUET
yriaoTHeHHs TeMbl "Crioco0bl pazaeneHus cMecei'.

1.5 /[na peanusayuu npoepammel ucnonvzyemes YMK:



Jluteparypa aJs yuuTess:

1. O.C. T'abpuensn, U.I'. Octpoymo Xumwust. BBoausIii Kypc. 7 kiacc: yuebHOe nocodue
M: «[Ipodax» 2025;

2. O.C. I'abpuensu, U.I'. Octpoymo Xumus. Metoaudeckoe mocoodue K

MIPONEIEBTHYECKOMY KYpCY BBoanslii kype. 7 kinacc: yuedHoe mocodue M: «/Ipoday»
2024;

3. JL.T. Tkauenko Mup xumuu. Kuura ans yuurens. - Poctos-Ha-Zlony:" Jlernon", 2024
Jlureparypa AJisl y4eHUKA:

1. O.C. I'abpuensa, U.I'. Octpoymo Xumus. BBoaHbIH Kypc. 7 Ki1ace: yaeOHoe mocodue
M: «Ipocax» 2025

2. O.C. I'abpuensn, U.I'. OctpoymoB Pabouast Tetpaap. Xumus. 7 kinacc: M: «Jlpodar»
2025

3. JLT. Tkauenko Mup xumuu. [locoOue st mkoabHUKOB. - PocroB-Ha-Jlony:" Jlernon",
2024

1.6 Dopma npomedscymounou ammecmayuu:

[lo oxoHuaHuM y4eOHOro roja MPOBOAUTCS MPOMEXKYTOUHAsE aTrecrauus B (¢opme
MHTETPUPOBAHHOIO 3a4€Ta.

2. Ilnanupyemble pe3yJbTaThl M3yUeHHs] XUMHH B 7 KJjacce:

Jluunocmmuwie:
B nenHocTHO-0pHUEHTAaIMOHHOM cepe:
—  YYBCTBO TOPJOCTH 332 POCCHICKYIO XUMUYECKYIO0 HayKy, TyMaHNU3M, OTHOIIICHHE K TPYY,
L[EJI€YCTPEMIIEHHOCTb;
—  (opMupoBaHuEe IEHHOCTH 3I0POBOTO M 0€30MacHOTr0 o0pa3a >KM3HU; YCBOCHHE IMPaBUII
MHIUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30TMAacHOTO MOBEACHUS B UPE3BbIYAMHBIX CUTYaIUsX,
YTPOKAIOIINX KU3HU U 3[JOPOBBIO JIIO/IEH;
B tpynoBoii cepe:
— TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JaJIbHEHIIIEH 00pa30BaTEIbHOU TPACKTOPHH;
B no3naBarensHoO# chepe:
— YMEHHE YNPaBJIATh CBOCH MM03HABATEIbHOMN AESITEIbHOCTHIO;

—  (opMHpOBaHHE OCHOB 3KOJOTHYECKOW KYJIBTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO OKOJIOTHYECKOTO MBIIIICHHUS, Pa3BUTHE OIBITA HKOJOTUYECKH OPHEHTHPOBAHHOM
pedaekcuBHO-01IEHOYHOW U MTPAKTUYECKOMN ESATEIBHOCTH B )KU3HEHHBIX CUTYalUsX.
Memanpeomemnvie:
— YMEHHE CAMOCTOSITEIIEHO ONPEACIATh IEJH CBOEro 00y4eHUs], CTaBUTh M (POPMYIHPOBATH
s ce0s HOBBIE 337aud B yd4€Oe WM IO3HABATENBHOM JESATEIHHOCTH, pa3BUBATh MOTHBBI H
MHTEPECHI CBOCH MO3HABATEIBHOM AESTEIBHOCTH;
— YMEHHE CaMOCTOSITEIPHO IUIAHHPOBATh MYTH JOCTIDKCHHS Ieled, B TOM 4YHCIe
aJIbTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3(h(heKTUBHBIE CIIOCOOBI pElIeHUs! y4eOHBIX U
MO03HaBaTEeIbHBIX 337124,
— YMEHHE COOTHOCUTh CBOM JEMCTBUS C IUIAHUPYEMBIMH pe3ylbTaTaMM, OCYLIECTBIAThH
KOHTPOJIb CBOEH JEATENbHOCTH B Mpolecce IOCTHKEHHs pe3yibTaTa, OINpelessTh CHOCOObI
JEeUCTBUI B paMKax MpeAoKEHHbIX YCIOBHM U TpeOOBaHUI, KOPPEKTUPOBATh CBOU JICHCTBUS B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYaIHeH;

— YMEHHUE OILIEHUBATh MPABWIBHOCTh BBINMOJIHEHUS Y4eOHOW 3agaud, COOCTBEHHbBIE
BO3MOKHOCTH €€ pellIeHNs,



— BJIaJICHUE OCHOBAMU CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHUS PELICHUI U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpA B y4EOHOU U MO3HABATEIBHOU JIEATETLHOCTH;
— YMEHHUE OIpEeNeNaATh TMOHATHSA, CO3/1aBaTh OOOOIIEHUS, YCTAaHABJIMBATH AHAJIOTHH,
KJIaccu(puIpoBaTh, CAMOCTOSITEILHO BHIOMPATh OCHOBAHUS M KPUTEPUHU Ul Kiaccuukanuy,
yYCTaHABIMBaTh IPUYMHHO-CIEICTBEHHBIE CBS3HM, CTPOUTH JIOTMYECKOE  pacCyXJIEHUE,
YMO3aK/II0ueHNe (MHAYKTUBHOE, JEAYKTUBHOE U 110 AaHAJIOTUH) U JIENIaTh BBIBOJIBL;
— YMEHHE CO3/1aBaTh, IPUMEHSATH U NIPEOOPA30BbIBATh 3HAKU U CHMBOJIbI, MOJIEIN U CXEMBbI
JUIS pellieHns] y4eOHbIX U [M03HABATENbHbBIX 3a/1a4;
— YMEHHME OpPraHU30BBIBATH y4EOHOE COTPYJHHUYECTBO M COBMECTHYIO JESTEIBHOCTb C
YUUTEJIEM U CBEPCTHUKAMMU; pabOTaTh MHAMBUIYAJIbHO U B TPYIIIE: HAXOJUTh O0Ilee pelieHne u
paspemarb KOH(QIUKTHI HA OCHOBE COTJIACOBAHMUS TO3UIUN B y4€Ta HHTEPECOB; (OPMYINPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;
— YMEHHE OCO3HAHHO HCHOJIb30BaTh pPEUYEBBIE CPEACTBA B COOTBETCTBUU C 3ajadei
KOMMYHHMKAIUHU JUIsl BBIPA)KEHUSI CBOMX YYBCTB, MBbICIEH M NOTPEOHOCTEH; IUIAHUPOBAHUS U
pEeryisiliuA CBOEH NEATEIbHOCTH; BIAJEHUE YCTHOM M NMUCBMEHHOM pEeYbl0, MOHOJOIMYECKOMN
KOHTEKCTHOM PEYbIO;
— ¢bopMHupoBaHME U  pa3BUTHE  KOMIETEHTHOCTM B  00JacTH  MCHOJIb30BaHUS
MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI;
— (¢bopMHpoBaHHE U PA3BUTUE SKOJIOTMUECKOTO MBIIUIEHUS, YMEHHUE MNPUMEHSATH €ro B
MO03HABaTEIbHONW, KOMMYHHMKAaTHUBHOHM, COLMaIbHOW MpakTUKe U  MNpodecCHOHATbHON
OpUEHTAIIIH.

IIpeomemmuvie:
B no3naBarensHoO# cdepe:
— JlaBaTh OIPEIEICHHUS W3YYEHHBIX INOHATHH: «XMMHUYECKHM DJJIEMEHT», «aTOM», «HOHY,
«MOJIEKYJIa», «IPOCTHIE M CIIOKHBIE BEIIECTBAa», «BELIECTBO», «XUMHUYECKas GopMynay,
«OTHOCHTEJIbHAsI aTOMHAs Macca», «OTHOCHUTEIbHAs MOJIEKYIIpHAs «MAacca», «BAJIEHTHOCTbHY,
«KpUCTAJLIMYECKasl pElIeTKa», <«UHIUKATOp», <«IIEPUOJUYECKUI 3aKOH», <«IIE€PHOJUYECKas
TaOJIUIA», «XXUMHUUECKas peaKkLHs», «XMMUYECKOE YPABHEHUEY;
— ONMCHIBATh JEMOHCTPALIMOHHBIE W  CaMOCTOSITEJIBHO IIPOBEICHHBIE XMMHYECKHE
JKCIEPUMEHTHI;
— ONMCHIBaTh W pa3IM4aTb IIPOCTBIE U CIIOXKHBIE BEIIECTBA, XUMHUYECKUE pEaKLUU;
KJ1accu(pUIUPOBaTh U3yUYEHHbIE OOBEKTHI U SBJICHUS;
— JieaTh BBIBOABI M YMO3AKJIIOUEHHUs U3 HAOMIOAEHUI, H3YyYEHHBIX XUMHUYECKHX
3aKOHOMEPHOCTEN;
— CTPYKTYpUPOBATh M3yYEHHBIH MaTepHall U XUMUYECKYI0 MH(OPMALHUIO, TOJydYCHHYIO U3
JPYTUX UCTOYHUKOB; MOJEJINPOBATH CTPOEHUE MPOCTHIX MOJIEKYII;
B 11eHHOCTHO — OpUEeHTalMOHHOH cdepe:
— aHAJM3UpPOBaTh M OLICHWBATh TOCIEIACTBUSA Ui OKpYXKalolled cpeasl OBITOBOM U
IIPOU3BO/ICTBEHHOH /1€ TELHOCTH YENIOBEKA, CBSI3aHHOM ¢ mepepaboTKOM BEIIECTB;
B tpynoBoii chepe:
— IIPOBOJUTH XUMUYECKUH dKCIIEPUMEHT;
B cdepe 6e3onacHOCTH KHU3HEIEATETBHOCTH:
— OKa3bIBaTh IIEPBYIO IIOMOIIb IIPU OTPABJICHUAX, 0’KOTaxX U APYrMX TpaBMax, CBA3aHHBIX C
BEIIECTBAMU U J1a00OPaTOPHBIM 000pPYIOBaHUEM.



BbInycKHMK Hay4YUTCS:

Bbll’lyCKHuK noJayuum 603M0)NCHOCHb
HAYYUMBCA:

OcHOBHbBIE HOHATHS XUMHH (ypOBeHb ATOMHO-MOJIERYJISIPHBIX HpeHCTaBHeHHﬁ)

* ONIMCBHIBATh CBOMCTBA TBEPABIX, KUIKHUX,
ra3000pa3HBIX BEIIECTB, BBIICISS HX
CYILECTBEHHbBIE NMPU3HAKY;

* XapaKTEpU30BaTh BEIIECTBA O COCTABY,
CTPOEHHUIO U CBOMCTBAM, YCTaHABIIMBATh
MIPUYMHHO-CJICJICTBEHHBIE CBSA3M MEX/1Y JTaHHBIMU
XapaKTEPUCTHKAMHU BEIIECTBA;

* PaCKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX
TOHSATUN «aTOM», «MOJIEKYJIa, «XUMHUECKHUI
3JIEMEHT», KIIPOCTOE BEIIECTBOY, «CIOKHOE
BEIIECTBOY, «BAJIEHTHOCTH), UCIIOJb3YS
3HAKOBYIO CUCTEMY XUMHUH;

* 1300paxkaTh COCTaB MPOCTEUIITUX BEIIECTB C
TTOMOTIIHIO0 XUMUYIECKUX (POPMYIT U CYIITHOCTh
XUMHUYECKUX PEAKIIUN C TTOMOIIBI0 XUMHYECKUX
YPaBHEHUN;

* BBIYUCIISATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO
Y MOJISIPHYIO MacChl BEILIECTB, a TAKKE MAaCCOBYIO
JIOJIF0 XMMHYECKOTO 3JIEMEHTA B COCTMHEHMSX
JUISl OLIEHKU UX MPAKTHYECKOW 3HAYUMOCTH;

* MT0JIL30BAThCS JTAOOPATOPHBIM
000pyI0BaHUEM U XUMUYECKOHN TTOCYI0H;

* IPOBOJIMTH HECTIOKHBIE XUMUYECKHUE OTBITHI
1 HAOJIFOICHUS 3a U3MCHCHHSIMHU CBOMCTB
BEIIECTB B MPOILIECCE UX MPEBPAICHU;
co0Jr01aTh MpaBHUJia TEXHUKU O€30MaCHOCTH TPH
MPOBEJACHUHN HAOJIIOICHUI W OTIBITOB.

* 2PAMOMHO 0OPAUAMBCA C BEUECNBAMU 8
NOBCEOHEBHOU HCUZHUL,

* 0CO3HABAMb HEOOXOOUMOCMb COONI00EHUs
APAasul IKOI02UYECKU Oe30NACHO20 N0BEOeHUs 8
OKpYdfcaroufeli npupooHoll cpeoe;

* NOHUMAMb CMBICI U HEOOXO0OUMOCHb
COOII00eHUs. NPEONUCAHUL, NPeoNacaemMolx 8
UHCMPYKYUAX NO UCNOTb30BAHUIO IEKAPCME,
cpeocme O6bImoBol XUMUU U op.;

* UCNONIB308AMb NPUOOPEMEHHDLE KII0UEBble
KOMNEmMeHmHOCU NPU GbINOJIHEHUU
UCCNe008amenbCKUX NPOEKmo8 No U3YUeHUI0
ceolicms, cnoco608 NoyueHus U pacno3Hasanus
sewecms;

* PazeuUeamb KOMMYHUKAMUBHYIO
KOMNEMeHMHOCb, UCNOIb3YS CPEOCMBA YCMHOT
U NUCbMEHHOU KOMMYHUKayuu npu pabome ¢
meKcmamu y4eOHuKa u OOnOJIHUMeNIbHOU
JUMepamypotl, CHpagoOYHbIMU MAOIUYAMU,
NPOAAGIAMb 20MOBHOCb K Y8ANCEHUIO UHOT
MOYKU 3PEHUsL NPU 0OCYHCOEHUU PEe3YTbMAmos
8bINOTHEHHOU PAbOMblL,

* 00LEKMUBHO OYEHUBAMb UHDOPMAYUIO O
BeWecmeax u XumMu4eckux npoyeccax,
KpUMu4ecky OMHOCUMbCSL K NCeBOOHAYYHOU
uHgopmayuu, HedobPoCcoBeCMHOI peKiame,
Kacaroweics: UCHOIb308AHUL PA3TUYHBIX
sewecms.

MHoroo0pa3ue XMuMHYECKUX PeaKkmuii

* OOBACHATH CyTh XUMHUYECKUX MTPOLIECCOB U
UX IPUHLIUIHATBHOE OTIINYHME OT (PU3NYECKUX;

* Ha3bIBATh [IPU3HAKU U YCIIOBUS IPOTEKAHUS
XMMHMYECKUX PEaKIIN;

* BBIIBJIATD B IIPOLIECCE DKCIIEPUMEHTA
IIPU3HAKHU, CBUJETENBCTBYIOILKE O IPOTEKAaHUU
XUMUYECKOHN PEaKLUH;

* IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON
MacCOBOM J0JIeH PaCTBOPEHHOTO BEILIECTBA.

® Op2aHU3086bl6AMD, nposoéui’nb ydeHuveckue
npoexkmsl no UCCTIE00B8AHUIO CEOLUCME eeuecme,
UMENUWUX 6AINCHOE NPAKMUYECKOE SHAYECHUE.




3. Conep:xxanme y4e0HOro Kypca XMMHH 7 Kjacca
I'nasa I. Xumus B uenTpe ecrecrpo3nanus (114)

[Ipenmer xumunu. XHUMHS — YaCTh €CTECTBO3HAHUA. B3aMMOOTHOIIEHUSA YEJIIOBEKAa U
okpyxaromiero mupa. [Ipenmer xumun. ®dusnueckue Tena u BemiecTBa. CBOICTBA BEIIECTB.
[IpumeHeHne BEIECTB HA OCHOBE UX CBOMCTB.

HaGnronenne u SKCIIEPUMEHT KaK METOJbl M3YYEHHUsl €CTECTBO3HAaHUS W xumuu. HaOmonenue
KaK OCHOBHOM METOJ| IO3HAHUS OKPYXAIOIIEro MHpa. YCIOBHUS IPOBEICHHS HAOIIOJEHUS.
l'mmote3a. Dxcnepument. BeiBon. Crpoenue 1uramenu. Jlaboparopus u  000pyHOBaHHE.
MopnenupoBanue. Mogenb, monenupoBaHue. OCOOEHHOCTHM MOJEIMPOBaHUSI B reorpadum,
¢usuke, Ouosormn. Monenu B Owonoruu. Mynsku. Mogenmn B ¢usuke. DiekrpodopHas
MamuHa. [eorpadpuueckue Mopaenu. XUMHYECKHE MOJENU: MPEAMETHblE (MOAEIU aToMa,
MOJIEKYJI, XHMHUYECKUX M MPOMBIIIJICHHBIX MPOU3BOJICTB), 3HAKOBBIE, WJIU CHMBOJIbHBIE
(CMMBOJIBI 3IEMEHTOB, OPMYIIBI BELIECTB, YPAaBHEHUS PEaKIUil).

XuMu4ecKkue 3HaKu U GopMysbl. XUMUUECKUN 3JIeMeHT. XuMuieckue 3Haku. Mx o6o3HaueHue,
Ipou3HoIIeHne. Xumuueckue Gopmynsl Bemects. IIpocTeie u cnoxxublie BeuiecTBa. HAEKCH 1
koo durmentsl. KauecTBEHHBII W KOJMYECTBEHHBIM COCTaB BeIlIeCTBA. XUMHS W (puU3MKa.
VYHuBepCanbHBIN XapakTep MOJIO0KEHUN MOJEKYISIPHO-KMHETHYECKON Teopuu. [lonATHsa «atomy,
«MoJseKyiay, «uon». Ctpoenue Beuiectsa. Kpucraminueckoe cOCTOsIHIE BEIIECTBA.
Kpucrannmaeckue permerku TBepabix Bemiects. Juddysus. bpoynosckoe npmxenue. BemecTtsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOEHHS. ArperatHble cocTosiHUs BeulecTB. [loHsaTue 06
arperaTHOM COCTOSHMHM BemlecTBa. Pusznueckue U XUMHUeckue sBieHud. [‘azoo00pasHble,
KUJKUE U TBep/ble BemecTBa. AMOp(HBIE BELIECTBA.

Xumus u reorpadus. Ctpoenue 3emiu: sapo, ManTus, kopa. Jlutocdepa. Munepanbl u ropHbie
nopoAbl. MarmaTuueckue M OcCaJoyHble (HEOpraHM4eCKHe W OpraHU4YecKue, B TOM YHUCIE U
TOPIOYNE) TTOPO/IBI.

Xumusi W OHMOJOTHSA. XWUMHUYECKMH COCTaB KWUBOM KIETKH: HEOpPraHWMYeckue (Boma U
MHUHEpaJbHbIE COJIM) M oOpraHuyeckue (OCNKH, KHUPBI, YIIEBOIbl, BUTAMUHBI) BEIIECTBA.
buonornueckass poias Boabl B kMBOM KieTke. dDortocuHTe3. Xiopodwumi. buomormueckoe
3HaYEHHUE KHUPOB, OETKOB, IPUPHBIX Maces, YIJIEBOJOB U BUTAMHUHOB JUIS )KM3HEAEATEIbHOCTH
OpraHU3MOB.

KauectBennsle peakuuu B xumuu. KadecTBeHHble peakuuu. Pacno3HaBaHWe BeEIIECTB C
IIOMOIIIBI0 KAaYECTBEHHBIX peaKUUil. AHanuTU4YeCKuid curHan. OmnpenenseMoe BeleCTBO U
PEaKTHUB Ha HEro.

Lemoncmpayuu: Konnekuus pa3nuuHbIX TpeaMeToB win ¢potorpaduil mpeaMeToB U3 allFOMUHUS
JUI WUTIOCTPAllMU MU «CBOMCTBA — MpHUMEHEHuey. YdyeOHoe o0opynoBaHuE, UCHOIb3yeMOe
Ha ypokax (pU3HKH, OMOJIOTHH, Teorpaduu U XUMHUU. DIEKTpo(opHas MalIuHa B ICHCTBUM.
I'eorpaduueckue moaenu (rnolyc, kapra). buonornueckue Moaenu (MyJsKM OPraHOB U CHCTEM
OpraHoOB pAaCTEHUil, )KMBOTHBIX U YeJOBeKka). PHU3MYecKre U XUMHYECKHE MOJIEIH aTOMOB,
MOJIEKYJT BEIIECTB U KPUCTAINYECKUX pereToK. OObeMHBIE U MAPOCTEPIKHEBBIE MOJIENIN BOIDI,
YIJIEKUCIIOTO U CEePHHUCTOTO Tra3oB, MeTaHa. OOpaslbl TBEPIbIX BELIECTB KPUCTALIMYECKOTO
CTPOEHHSL.

Mogenu KpuUCTAIUIMYECKUX pemeTok. Boga B Tpex arperaTHbIX cocTOsHMSX. Kosmeknus
KPUCTAIIMYECKUX M aMOP(HBIX BEIIECTB U U3Jenuid u3 HuxX. Kosuekuus MuHepanoB (J1a3ypur,
KOPYHJ, XalbKOMUPHUT, (II0OpUT, ranuT). Komnmekuus TOpHBIX TOpoAd (TpaHUT, pa3ludyHbIC
(GopMBI KalbllUTa — MeJ, MpaMmop, U3BEeCTHSK). Kolekius roproumux HckomnaeMbiX (HedTsb,
KaMEHHBIN YToJib, CIAHIBI, TOPd).

Jemoncmpayuonnvle sxcnepumenmol: HaydHoe HaOmiofeHwe W ero omnucanue. V3ydeHue
cTpoeHus: TuiaMeHu. CHUpTOBasi SKCTPAKIMS XJIOpouiia W3 3€JCHBIX JUCTHEB PACTEHUH.
«IlepenuBanue» YriIeKUCIOTO ra3a B CTakaH Ha YpaBHOBEIICHHbIX Becax. KauecTBeHHas
peakuus Ha kuciaopod. KauecTBeHHast peakiiysi Ha yTI€KUCIIbIN Tas3.



Jlabopamopnvie onvimel: PacnpocTpaHeHne 3amaxa OJEKOJOHA, JTyXOB MJIM JIe30/I0paHTa Kak
npouecc auddy3un. HabmromeHne OpOyHOBCKOTO JBMKCHHS YAaCTHYCK YEPHOW TYIIH TIOJ
MukpockonioM. J{uddysus nepmanranara xkanus B xxenature. OOHapyxeHne >3pUpHBIX Macel B
arneIbCHHOBOM  KOpouke. VI3ydeHume TpaHUTa C TMOMOINBIO YBEJIWYHUTEIBHOTO CTEKIA.
Omnpenenenue copepkanus BoAbl B pacTeHnd. OOHapY)KEHHE Maciia B CEMEHaxX IMOJICOJTHEUYHUKA
u rpeukoro opexa. OOHapyxeHHWE Kpaxmaia B IMIIEHHYHON Myke. BsammopeiicTBue
aCKOpOMHOBOM KHUCIIOTHI ¢ HosioM (ompenenenue ButamuHa C B pa3nudHbIX cokax). [IpomyBanue
BBI/IIXaéMOT0 BO3/yXa 4Yepe3 M3BECTKOBYIO Body. OOHapyXeHHE H3BECTKOBOW BOJBI CpEId
Pa3IMYHBIX BEIIECTB.

Jomawnue onvimei: VI3roToBieHHE MOJENEH MOJIEKY]l XMMHYECKHUX BEIIECTB U3 IJIACTUJIMHA.
Huddysus caxapa B Boze. ONBITH ¢ MYCTOH 3aKpBITON IUNIACTHKOBOH OyThUIKOW. OOHAapYXeHue
Kpaxmalia B IPOJyKTax MUTaHU; OI0KaxX.

Ipakmuuecxas paboma Ne 1. 3HAKOMCTBO € JIabopaTopHBIM 000pymoBanueM. [IpaBuiia TeXHUKH
0€30MacCHOCTH.

Ilpakmuueckas paboma Ne 2. HaOnrogeHue 3a ropsiieid cBe4YOW. YCTpOMCTBO U paboTa
CTIIUPTOBKH.

I'nasa I1. MaTtemaTuka B xumuu (9 4)

OtHocurenbHas aroMHas Macca 3jeMeHTa.  MouekynsapHas  Macca.  OmnpezneneHue
OTHOCHUTEJILHOM aTOMHOM MacChl XMMHUYECKUX djieMeHToB 1o TaOmmie JI. M. Menneneesa.
HaxoxaeHre OTHOCHTENBbHON MOJEKYISIpHOM Macchl 1Mo (GopMyse BellecTBa KaK CYMMBI
OTHOCHTEIIEHBIX aTOMHBIX MacC, COCTABIISIONINX BEIECTBO XUMHUECKUX DIIEMEHTOB.

[ToHATHE O MacCcOBOMW J0JI€ XUMUYECKOTO 3JIeMEHTa (®) B CII0KHOM BEIIECTBE M €€ PacyeT Mo
dbopmyne BeuiectBa. Haxoowoenue ¢hopmynel eewjecmea no 3HAYEHUAM MACCOBLIX OOl
00pasyIOWUX €20 I1eMeHmOoB (0 08YXUACOB8020 U3YUEHUsI KYPCa).

Uucteie BemectBa. Cmecu. I'ereporeHHble M romoreHHole cmecH. ['a3oo0pas3Hblie (BO3AYX,
MPUPOJIHBIN Ta3), xKuakue (HedTh), TBepAble cMecu (TOpHBIE MOPOIBI, KyJIMHAPHBIE CMECH H
CUHTETUYECKHE MOIOILIUE CPEJICTBA).

O6bemHast mons raza B cMmecu. OmpeneneHue oOwbemHOM moymm rasa (@) B cmecu. CoctaB
aTMoc(hepHOTO BO3IyXa U MIPUPOTHOTO Ta3a. Pacyer oObema 1011 ra3a B CMECH 110 €ro 00beMy U
Ha000pOT.

MaccoBas nmonst BemectBa (®) B pactBope. Konmenrtparus. PactBoputens um pacTBOpEeHHOE
BelecTBO. PacueT macchl pacTBOPEHHOIO BEIIECTBAa MO Macce pacTBOpa M MacCOBOW J0Jie
PacTBOPEHHOTO BEIIECTBA.

[TonsiTe o yrcToM BemiecTBe U mpuMmecu. MaccoBas o mpuMecu (®) B oOpasie UCXOJAHOTO
BemecTBa. OcHOBHOE BemiecTBO. Pacyer macchl OCHOBHOTO BeILIECTBa IO Macce BeIlecTBa,
COJIEPIKalIEero OIMpPeIEeICHHYI0 MAaCCOBYIO JOJI0 TPUMECEH.

Lemoncmpayuu: Konnekuus pa3iuyHbIX BUJOB MpaMopa U u3jaeiuil u3 Hero. CMech peyHoro u
caxapHoro mnecka u ux pasnenenue. Komnekuuss Hedptu u HedrenmponaykroB. Koimekius
ObITOBBIX cMeced. Jlmarpamma coctaBa armocdepHoro Bosayxa. Jlmarpamma cocTaBa
npupoaHoro raza. Komnekuust «MuHepalbl ¥ TOpHbIE TOPOIBI».

Homawnue onvimer: V3yueHue cocTaBa HEKOTOPBIX OBITOBBIX M (hapMaleBTUYECKUX
MpernapaToB, COAEePIKAIIUX OMPEIEICHHYIO JI0JII0 IPUMeEceii.

Ilpaxmuueckaa paboma Ne 3. llpurotoBieHue pacTBOpa C 3aJaHHOW MacCOBOM moJeid
PacTBOPEHHOIO BEIIECTBA.

I'nasa I1I. SIBienusi, npoucxoasimue ¢ Bemecrsamu (11 1)

Paznenenne cmeceil. CrnocoObl pa3zgeneHus cMeceil M ouucTKa BemiecTB. HekoTtopsle
IpocTeiine crnocoObl pa3/ieleHus CMecel: NMpoceuBaHMe, pa3/ielieHue CMeceil IMOpPOILKOB
&Kene3a W Cepbl, OTCTaWBaHUE, JE€KAaHTAlWs, LUEHTPU(PYTHPOBAHUE, pPaA3JENCHHE C MOMOUIbIO
JeUTENbHOW BOpPOHKH, (QuiubTpoBanue. DunbTpoBanue B Jaboparopud, OBITY U Ha
npousBojacTie. [lonstue o ¢punprpare.

Ancop6uus. [Tonstue 06 ancopbunu u aacopOeHTaXx. AKTUBUPOBAHHBIN YroJib KaK BaKHEHIINI
ancopOeHT. YcTpoilcTBO mpoTuBorasza. JMCTHIUISLMA, WIM Neperonka. Jluctussmus
(meperoHka) Kak MpOLECC BbIIEICHUS BEIECTBa U3 JKUAKONU cMecHu. JlUcTmipoBaHHas BoAa U
obmactu ee mpuMeHeHus. Kpucrtamnuzamus wWid  BblmapuBaHue. Kpucrammzamus H



BbIMIApUBaHKUE B JlabopaTopuu (KpHCTAIIM3aTOPbl U (apdopoBble YAIKU JUIS BHITAPUBAHUS) U
npupoje. [leperonka Hedgru. Hedrenponykrsl. @pakunoHHas IEpEeroHKa KUAKOTO BO3AyXa.
XUMHUYECKHME pEaKUUU. YCIOBUSA MPOTEKaHUS M IPEKPALICHUS XUMUYECKHUX PpEaKIMil.
XUMHUUYECKHE PEAaKIMM KakK IpPOLEeCcC IPEBPALICHMs] OJHUX BELIECTB B Jpyrue. YcCIoBuUs
MPOTEKAaHUsSI U TMPEKPALIEHUS XUMHUUYECKHX peakuuil. COnpUKOCHOBEHUE (KOHTAKT) BEILECTB,
HarpeBaHue.

Karanuzarop. Marubutop. Ynpasienue peakiusiMu TOpPEeHusI.

[Ipu3Hakn xuMHu4YecKuX peakuuid. IIpu3HakM XMMHYECKMX pEakUHuid: H3MEHEHHE IIBETa,
oOpa3oBaHue 0OCa/ika, paCTBOPEHHE MOJYYCHHOTO OCAJKa, BBIJICICHUE Ta3a, MOsBJICHUE 3araxa,
BbIJICJICHUE WU TOTJIOIIEHNE TEIIOTHI.

Hemoncmpayuu: ®@unstp Llotra. Boponka broxnepa. YcranoBka mis (uiabTpoBaHUS MOJ
BakyyMoM. PecnuparopHble Macku U MapieBble MOBS3KU. [IpoTuBOraz m ero ycTpoHcTBO.
Komnexnus «Hedts 1 HEPTEIPOIYyKTHI».

Jlemoncmpayuonnvie sxcnepumenmsi: Pa3neneHne cMecH MOPOIIKa CEPhl U KEJIE3HbIX ONWIOK.
Pa3znenenne cmecu nopoika cepsl U necka. Pa3neneHue cMecu BoJbl U PaCTUTENBHOTO Macia ¢
MOMOIIBI JICNIUTEIBHOW BOPOHKU. [losiydeHue AMCTUIUIMPOBAHHOM BOJBI C TOMOIUIBIO
a0OpaTOPHON YCTAaHOBKH JUIsl TIEPETOHKM JKHAKOCTEW. PaznmeneHue cMecu mnepMaHraHata u
JUXpoMara Kajlus cCocoboM Kpucraminizauuu. BzaumoaelicTBue xene3HbIX ONUIOK M MOpOIlKa
cepbl Ipu HarpeBaHuu. [loaydeHue yriekucaoro raza B3auMoJIeHCTBUEM MpaMopa ¢ KUCIOTON U
oOHapy)XeHHE €ro C MOMOIIBI0 M3BECTKOBOM BOAbl. Karamutuueckoe pasiioskeHHE MEepoKcHia
Bojopona (katanmm3atop —auokcua Mapranmna (IV)). OOnapyxkeHne pacTBopa IIEIOYH C
MOMOIIBI0 HMHIUKaTopa. B3aumopeiicTtBue pacTBopa TIepMaHraHaTa Kajusi W pacTBopa
IMXpoMara Kajusi C pacTBOpOM cCyinb(uTa HaTpus. B3zaumopelicTBue pacTBopa repMaHTaHaTta
Kalusi ¢ acKOpOMHOBOH KucioToil. BzammopelicTBue xiopuaa >kene3a € KEJNTOM KpPOBSHOU
COJII0 M TUAPOKCHIOM HaTpus. BzaumopeiictBue ruapoxcuaa kenesa (III) c¢ pactBopom
COJISTHOM KHMCIIOTBI.

Jlabopamopuvie onvimei: AncopOuus KyKypy3HBIMH NaJOYKaMH IapoB IMaxXy4duX BELIECTB.
N3ydeHune yCcTpoicTBa 3aKUTalKU U TJIAMEHHU.

Jlomawnue onvimor: Paznenenue cMecu cyxoro MoJioKa U PpedHoro rnecka. OTcranBaHue B3BECH
MOPOILKa U YUCTKU TOCYIbl B BOJAE M €€ JeKaHTalus. AAcopOLrs aKTUBUPOBAHHBIM YIJIEM
KpacsIUuX BEIIECTB TENCU-KOJbl. PactBopenme B Boae Tabnerku acnupuHa YIICA.
[IpuroToBieHre N3BECTKOBOM BOBI U ONBITHI ¢ Hell. M3yuenue coctaa CMC.

Ilpakmuuecxas paboma Ne 4. BelpamBanyue KpUCTAUIOB COJTH (IOMAITHAHN SKCIIEPUMEHT).
Ilpakmuuecxas paboma Ne 5. OuucTka MoBapeHHOM COJIH.

Ipakmuuecxas paboma Ne 6. 3ydeHue nporecca KOppo3uu keliesa.

I'nasa IV. Paccka3bl mo xumun (34)

VYuennueckas koHpepeHuus. «Bpiratoniyecst pycckie y4eHble - XUMUKI».

Konkypc coobmienuit ywammxcsi. «Moe m00MMOE€ XUMHUYECKOE BEIIECTBO» (OTKPBITHE,
noJstyueHue 1 3HaueHue). KoHKypc ydeHMueCKuX MpOeKTOB.

Konkypc MOCBSIILEH U3Y4YECHUIO XUMHUYECKUX peaKkuuii.



4. TemaTn4eckoe NJIAHHPOBAaHHE Kypca XUMHUHM 7 KJIacca

Ne Ha3panue Tembl KonnyecTBo y4eOHBIX 4acOB
n/n
o0mee NMPAaKT. KOHTP. JO
padoTbl | paGoThI
1. Tema 1. Xumus B neHTpe 11 2 - 8
€CTECTBO3HAHUS
2. Tema 2. MaTemMaTH4eCcKr€ pacyeThl B 9 1 1 -
XUMUH
3. Tema 3. SIBieHus, TPOUCXOISIINE C 11 3 1 2
BEIlIECTBAMU
4. Tema 4. Pacckasbl 1o XuMuu 3 - - -
5. Hroro 34 6 2 10




I[MoypouHoe miianupoBanme

Jara Tema ypoka JJIeMeHTBbI COAePAKAHNS XapakTepucTuka BeInonHeHne NPaKTH4YECKONH YacTH dopma /3
= odpa3oBaHus OCHOBHBIX BHJ0B J. — neMoHCTpaIMOHHBIN KOHTPOJISI
g JeATeJIbHOCTH J9. — neMOHCTpallMOHHBIN YKCIIEPUMEHT PT —pabouast
o 2 yYaImXcs JI. — maGopaTOPHEIHA OIBIT TeTpaab
ils J1O. — noMaIHui OnbIT
Tema 1. Xumusn ¢ uenmpe ecmecmeosnanus (11 uacoes)
1. | Xumus kak yactb EcrectBo3HaHME - KOMILUIEKC 3Hator npeameTsl i3ydeHust | .1 - kosuieKius Tel U3 0JJHOr0 BEeUIeCTBa WIN VYernblit onpoc, | 1. 1 yuTats,
€CTECTBO3HAHMSI. HayK O TIPHPOJIE. €CTECTBEHHOHAYYHBIX MaTepuana Oecena PT c. 4-7
[NonoxurensHoe 1 JWCIMIUIMH, B ToM umcie | J{.2. KoJuteKiyst Ten U3 antoMUHuUs (CBOMCTBA -
OTpHIIATEeNIbHOE BO3/ICHCTBUE XUMUH, TIOHATHUSA ""Teno", | MpUMeHeHue).
yenoBeka Ha npupoay. [Ipeamer | "BemectBo". YmetoT JI.1: - Onucanue BemecTs: Boja, YKCycHas
xumun. Tena u  BelecTsa, OIKMCHIBATh (PU3UUECKUE | KUCIOTA, ATFOMHHUM.
CBOICTBa BELIECTB U OCHOBA CBOICTBA Pa3IMYHBIX
PUMEHEHHsI. BEILIECTB.
2. | Meroap! u3yuyenuss | HabGmioneHue, ero yciaoBus 3HaroT MeToabl u3ydenus | 1. 3 - yueGHOe 000pynOBaHKE, HCIIOIB3yeMOe VYernbiif onpoc | §2. [loaroroska k
€CTECTBO3HAHHUSA IIPOBEIECHM S, IKCIIEPUMEHT, XUMUH, MOTYT NPY U3Y4eHUU OHONOrHH, PHU3HKH, reorpaduH. ITP Nel c. 14

rUnoTe3a, Jadoparopus, BBIJIBUHYTh THUIIOTE3Y, JI.2 -1 cTpoeHure TIaMeHH CIIMPTOBKU Tb c. 20-21
CIOCO0BI (PUKCHPOBAHUS IIOATBEPAUTDH WIH
pe3ynbTaToB. OIPOBEPTHYTH €€.

YMEIOT cOCTaBUTH IUIaH

JKCIEPHUMEHTA.

OnpenensitoT 30HbI

TUIAMEHH.

3. | I/p Nel IpaBuia paGoOTHI B MIKOIBHON 3HAIOT Kak 00palaThes ¢ Otuer o Iloaroroska k I1P
3HaKOMCTBO C naboparopuu. JlabopaTopHast XUMHYECKOH MOCYyH0i 1 MIPaKTUIECKOI Ne2 ¢. 22-23
11200paTOPHBIM rocyJa u 00opy/0BaHHeE. 1a00paTOPHBIM pabore Tb c. 20-21
000py/IOBaHUEM. 3HaKOMCTBO C 000pyIOBaHUEM,

[IpaBuna MHKPOXUMHUYECKOU XUMUYECKON
Oe3omacHocTH pu | J1abopatopueii. [IpaBuia MHUKpPOJIa00paTOpHEH.
pabote B TEXHUKH 0E30MacHOCTH.

XMMHUYECKOM

KabuHeTe

4. | IT/p Ne2 IIpaBuna TexHUKH YMeroT 00pamnaTscs co Otuer o Coo0meHust o
Habnronenue 3a 0e30macHOCTH. CIUPTOBKOM, HArpeBaTh MIPaKTUUECKON MOJETSX U
ropsIIel CBEYOH. HarpeBarenbHble ycTpoiicTBa. BEILLECTBA. pabote MOJAETUPOBAHUU
VYerpoiicTBo
CIHAPTOBKH.

[IpaBuna paboTsI ¢
HarpeBaTeIbHBIMHU
pudopaMu
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5. | MonenupoBaHue Mopnenu - abcTpakTHBIE KOITHH OOBSICHSIOT POITb U J.4. OnexrpodopHast MamiHa B JEHCTBUH. VcTHbI 0TBET §3.PT c. 20-21
00BEKTOB U MPOLIECCOB. 3Ha4YeHHE TPEeMETHBIX J.5. - Teorpaduueckue moznenu (riio0yc, Kapra) TI0 CXeMe HJIH Beryuuts
Mopnenu B OHMOIIOTHH, XUMHAN Moznenei. Moryt [.,6 - bBuomonenu (MysspKu) Tabuie. 0003HaUEHHS U
(MaTepuaIbHBIE, 3HAKOBEIE) TIPUBECTH TIPUMEPHI J.7 -XuM. Mozenu (aTOMOB, PEIIETOK) Ha3BaHUS
3HAKOBBIX MOJIEIICH. J1.8 - IlIapocTep>kHEBBIE MOAETH MOJIEKYIL. JJIEMEHTOB-
J.3.1. - M3roToBneHue Mojieselt MOJIeKyI U3 HEMETAIJIOB
TUIACTUJIMHA.
6. | Xumnueckas X¥M. CUMBOJIBI, HAITUCAHHE, 3HAIOT 3HAKU Camoctositensa | §4 PT c. 23,26
CHMBOJTHKA MIPOU3HOLICHHUE, 3aIHCh. XMMHUYECKHX JJIEMEHTOB, ast pabora Beryuuts
Xumuaeckue GopMyIbl, JIAfOT OmpeelieHre 0003HaYEHHUS U
K03((HUIMEHTHI, HHAEKCHI. XUMHUYECKOH (HOpMyIIBL. Ha3BaHUS
OTiMyaroT 1o 3anmcu JJIEMEHTOB-
TIOHSITHS aTOM U METaIoB
MoOJIEKYJIa MPOCTOro
BeIlleCTBa.
7. | Xumus u pusuka. ITonsiTie «aToM», «MoJieKysia», | 3HAIOT OCHOBAaTeNeH U J1.9 - PacnipocTpaHeHue 3amaxa oJIeKOJIOHa, Kak [IpoBepounas §5, PT c. 28-29
«uon». Kpucrammnueckoe HCTOPHIO CTAHOBJICHHUS npotecca uddyzuu. pabota Ha IPOBECTU
COCTOSTHUE BEIECTBA, MOJIEKYISIPHO- J1.10 - OOpa3ibl TBEPABIX Beujecms U UX 3HAHUE JIOMAIIIHUE
KPHUCTAJITHUECKHE PEIIETKH. KUHETHYECKOH TEOpPHH. CBOICTBA CBS3aHHBIE CO CTPOCHHEM. XHUMHUYECKUX JKCIIEPUMEHT,
Huddyzus, OpoyHOBCKOE 3HaIT OCHOBHBIC J.11. — Moaenu KpUCTaUTMIECKUX PEIICTOK 3HAKOB. 0o(hOpMHUTE OTUET
JIBIKEHHE. Y HUBEPCAJIbHBIN TIOJIOXKEH U J1.3. - Habmronenre OpOyHOBCKUX YacTHYEK B PT
XapakTep MON0KEHUH MOJIEKYJIAPHO- 4EPHOM TyLIU
MOJIEKYJIIPHO-KUHETUY ECKOM KMHETUYECKOW TEOpUH. J.9.2.- Tuddy3us mepmaHranata Kauus B BOJIE.
TEOPHUH. J1.9.3. - Ckopoctu muddy3un aspozoeid.
J1.9.4. - PactBOopeHue caxapa B BOJE.

8. | ArperatHsle ArperatHoe cocTOsTHHE YMEIT COOTHOCHTB .12 — Tpu arperaTHbIX COCTOSIHUS BOABI. Ananus u §6 uuTaTh, yMETH
COCTOSIHMSA BEIIIECTBA, KPUCTAJUINYECKUE U | CTPOCHHUE U CBOWCTBA TBepaple BemecTBa 3aIl0IHEHNE 03BY4UTH
BEILECTBA amop(HbIe BellecTBa. Pa3JIMYHbIX BEILLECTB. .13 — IlepenmBanue yriaeKucIoro ra3a Ha TaOJHIIBI tabmuny B PT c.

duznveckre U XUMUYECKHE 3HaIOT 3aBUCHMOCTb YpaBHOBEIIEHHbIX BEcax 31
SIBJICHUS. arperaTHOrO COCTOSIHUS J.0. — OnbITH ¢ MyCTON TIACTUKOBOM OYTHUIKOM IIposectu
BEIIECTBA OT €TI0 JOMAIITHAN
CTPOCHHSL. skcriepument PT
c. 32 Ne9
9. Xumus u I'eonoruueckoe ctpoeHne Ymeror paborats C . 15. - Konnekiws MuHEpanos CamocrosarensH | § 7 gurats PT c.
reorpadus IUTAHETHl 3eMIISL: AP0, MAHTHS, | KOJUIEKIIMOHHBIM . 16. - Komnexnus TOpHBIX OO (M3BECTHSIK) as pabora B PT. | 32-35.
nmutocdepa. MuHepabl u matepuanom. Uconssys | [. 17- Komekius (HedTh, KaMEHHBIH YTOJIb) Haiitu B cka3ax
TOpHBIE MTOPOJBI TEKCTOBYIO JL.4. 3ydenne rpaHAUTa C IIOMOIIBIO ILIL baxosa
(MarmMaTH4YecKHe U 0CaJ0uHbIe) | MH(OPMAIHIO YBEITMYIUTEIBHOTO CTEKIIA. «MasaxuToBas
mpeobpas3yroT e€ B IIKATYIKay) |
JarpaMMbl 1 HA000pOT. «KamMeHHbIi
I[BETOK»
OITMCaHHe
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MHHEPAJIOB

10. | Xumust u Ononorust | XuM. COCTaB KMBOH KIIETKH, OnpenensroT Hanu4Ke J1. 18 - CnuproBast 5KCTpaKLus 3€eHbIX JUCThEB. | OTuer o § 8 yurats,
TIPOCTHIE U CJIOKHBIE BellecTBa, | opraHndeckux BemecTtB. | JI.19. - [IpokanrBaHue 3€NEHBIX JIMCTHEB C LENBIO | MPOJIEIAaHHBIX OTBETHTH YCTHO
WX POJIb B KIIETKE. Moryr CIIaHupOBaTh U | OIpPEAEICHISI MUHEPAIBHOT'O COCTaBa. 71a00paTOpHBIX | HA BOIPOCHI
Buonoruueckas poib BoAbI B MPOBECTU XUMHUUECKUI JI. 5. - OOHapyxeHHe )KUPOB B CEMEHAX OIIbITaX. nocie §
kieTke. @oTocuHTE3. 3HAUCHHUE | HKCIEPUMEHT, COCTaBUTh | MOICOJHEUHHKA. PT c. 36-38
B, X, VY, adupHsix macern, OTYET O MPO/ETaHHON JL1.6. - OOHapyxeHHE YPUPHBIX Macell B
BUTaMUHOB pabote amnebCUHOBOH KOpKe.
JI.7. - OOHapyxeHHE KICHKOBUHBI B TIIICHIIHBIX
3€pHax.
J0.6. - KonmnyecTBeHHOE ONPE/IENIEHHE COCTaBa
BOJIbI
J0.7. - BzaumoneiicTBre aCKOpOUHKH C BOJIOH.
J0.8 - N3yuenue coctaBa MOJTUBUTAMUHOB U3
JIOMAIIHEH aNTeuKH.
11.| KauectBeHHbIe IloHATHE O KaUECTBEHHBIX Ilonsatue o J1.20. KauecTBeHHas peakuus Ha KUCIOPOI. ITpoBepounas § 9 uurats, PT c.
peaKkuuu B XUMHH. peaKuuaxX, aHATUTUIECKUX Ka4eCTBEHHBIX .21 - KauecTBeHHast peakiys Ha YTIEKUCIIBIN pabora 42, cM. BoIIpoC
CUTHaJaX Ha yTJIEKUCIbIN ras, peaxiusx, ras. 3anoigHeHue 6,7 B yueOHUKe
KHUCJI0pOJI, U3BECTKOBYIO BOLY. BOCITPUHUMAEMBIX J1.22- KauecTBeHHas peakiis Ha H3BECTKOBYIO pediekcuBHOTO | Ha C. 54
OpraHoJNENTHYECKH: C BOJY. JHCTA.
MIOMOIIBIO 3PEHUS, JI.8. - O6HapyxeHHe YIIIEKHUCIIOro ra3a B BO3Iyxe
cityxa, OOOHSIHUSL. C TTOMOIIBIO U3BECTKOBOM BOJBI.
Amnanurnueckuii adpdexr. | J10.9. - OGHapyxeHne Kpaxmalia B IPOIYKTax
Onpenensemoe MMUTAHUA.
BEILIECTBO U PEaKTHB Ha
Hero. Bo3sMokHOCTB
W3MCHEHHUS, X POIU Ha
POTHBOMOJIOKHOCTH.
Tema 2. MatemaTnyeckue pacyeTbl B xumuu (10 yacos)

1. OtHocHUTENbHBIE IonsiTue Ar u Mr, ux Jarot onpenenenue J. Kaprouku co 3HaKaMu XMMHUYECKHX AJieMeHToB | Pabora ¢ §10 unraTs,
aTOMHBIE U onpeaenenue 1o [1C, XUMHUYECKOH (HOpMyITsI pa3naToOuHBIM MIOBTOPUTH 3HAKU
MOJIEKYIISIPHBIE HaxoxJeHne Mr no ¢opmyie BEIIIECTBA, MaTEepHAJIOM. XMMHUYECKUX
Macchl BEIIlECTBA (hopMyIHpOBKY 3aKOHA 3JIEMEHTOB

MIOCTOSTHCTBA BEIIECTBA.
ITonumarot u
3aMHCHIBAIOT (DOPMYIIBI
BemiecTB. Onpenensior
COCTaB BEIECTB T10
XUMHIYECKHM (HopMymmaMm,
TIPUHAUISKHOCTD K
TIPOCTBIM M CIIOKHBIM

PT c. 45 Ne 6, 7,8
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BCIICCTBAM.

2. MaccoBas 1o IlonsiTe MaccoBas o, Berancnsror maccoByro J. 1.Munepaisl KynpuT ¥ TEHOPUT CamocrositensH | § 11 c. 59-62
XMMHUYECKOTO HaXOXJIeHHe 110 (hopMyIIe. JIOJTIO B COSAMHEHUH. ast pabota 1o yurats, PT c. 47
JJIEMEHTA B OnpenenstoT peIleHHIo Ne 3,4
CIIOKHOM IpocTerIIyo hopMyy 3ajad.

BEILIECTBE. BEILIECTBA [T0 MaCCOBBIM
JOJISIM.

3. BeiBog VYcTaHoBneHue mpocrenen OnpenenstoT IIpoBepounas § 11 c. 62-65
npocTeiei (dbopMynBI BelecTa 1o HpoCTerIIyio GopMyTy pabota o ynrath, PT c. 51
(OpMyJBI BEIECTBa | MAaCCOBBIM JOJISIM 3JIEMEHTOB. BEILIECTBA 110 MAaCCOBBIM pemeHuto Ne 8a, 0
10 MacCOBBIM JIOJISIM. 3ajau.

JIOJISIM 2JIEMEHTOB
4. YucTele BelecTBa ITonsitue o uncrom BemectBe U | [Ipumensitor 3Hanus ana | J.3. - Konnekiuun pa3inyHbIx BUIOB MpaMopa U VYernsiit onpoe, | § 12, uzyuenue
U CMECH. CMECH, CMECH Ia3000pa3HEbIe, KPUTHYECKOH OLIEHKH W3JENNI U3 HETO Gecena cocTaBa
KHJKHE, TBEP/bIE, TOMOTeHHbIe | MH(OpManuu o . 4 -Cmech peuHOro M caxapHOro recka u HEKOTOPBIX
U TeTepOreHHbIE. BEILIECTBAX, pasnenenue e€ OBITOBBIX U
UCIIOJIb3yeMBIX B OBITY. 1.5 — Komnekius «Hedth 1 HEGTEnpOayKTH (bapMareBTHICCK

J.6. - Komnekiys OBITOBBIX cMecel (KyJIHMHapHbIE UX IpenapaToB MO
cmecr, CMC, maMIyHu ¥ HallUTKH). 3TUKETKaM
J0O.1. - N3yuenue cocraBa OBITOBBIX PT c. 53 Ne7
KYJIMHApPHBIX U XO35MCTBEHHBIX CMECEH 110
STUKETKaM.

S. OO0béMHas Do IlonsTHE, COCTaB BO3AYyXa U 3HAIOT MPOLICHTHBIN J.7. - InarpamMma 00bEMHOTO COCTaBa BO3/yXa. CamocrosarensH | § 13 uurats PT c.
KOMIIOHEHTa HPUPOAHOTO ra3a, pacyér COCTaB BO31yXa IO J1.8.lnarpamMmma 00bEMHOr0 COCTaBa MPUPOAHOrO | asi paboTa no 55-56
ra3oBOH CMECH. 00bEMa KOMITOHEHTA I'a30BOM 00beMy, TOCTOSHHBIE U rasa. PELICHUIO 3a1a4

CMeCH I10 ero 0OBbEeMHOM J1071e, U | MepeMeHHbIe COCTaBHBIC

HA000pOT YacTH BO3yXa. YMEIOT
OIIPEeNeNATh 00bEMHYIO
JIOJIIO Ta3a B CMECH U
o0beM rasa 1o gopmysie.

6. Maccosast 10715 IloHsiTHE, paCTBOPUTEID U Berauciaror MaccoByro J1.9. - IIpuroroieHue pacTBopa c 3aJaHHON CamocroarensH | § 14 unuraTs.
BEILECTBA B pacTBOPEHHOE BELLECTBO, JIOJIIO BELIECTBA B Maccoi U MaccOBOM A0JIEW PaCTBOPEHHOIO as paboTa 1o [Toaroroska k ITP
pacTBope. pacyéThl, CBA3aHHBIE C pacTBope, Maccy BEILIECTBA. penienuro 3amad | Ne3 yueOHUK c.

HCTIONB30BaHUEM STHX BeIIecTBa 0 GopMyIe. J0.2. - IlpurorosiieHne pacTBOpa COIH, pacuéT 77
THOHSTHI. MacCOBOH J10JIM paCTBOPEHHOIO BEILECTBA U
OIIBITHI C TIOTYYCHHBIM PAaCTBOPOM.

7. IT/pNe3. BssemmBanue. IIpuroroBnenue | BBINONHAIOT pacdeTsl Otuer o PT c. 58-59 Ne 7-
«IIpuroroBnenue pacTBOpOB. JUTSl IPUTOTOBIIEHUS MIPaKTUIECKON 10
pacTtBopa ¢ pacTBOpOB ¢ pabore
3aJaHHON OIpEAETIEHHON MacCOBOM

MacCOBOH JoIen

JI0JIEN pacTBOPEHHOTO
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PacTBOpEHHOT O BELIECTBA. YMEIT
BEIIIECTBA TIPUTOTOBUTH PacTBOP.
8. MaccoBas gons ITonsiTHEe O YMCTOM BEIIECTBE U | BRIUMCISAIOT MaccoByro .10 - OOpa31b! BEMIeCTB U MaTEPHAJIOB, CamoctosarenbH | § 15 yurats, PT
npuMecei npumecu. MaccoBast 10715t JIOJIF0 KOMITOHEHTA B COJIEpIKaIUX ONPEAENEHHYIO IO IPUMECEH. ast paboTa 1o c. 64 Ne 5,6
TIpUMecH B 00paslie UCXOAHOro | cMecH, Maccy cMecu i | JIO3. - M3yueHne coctaBa HEKOTOPHIX OBITOBBIX M | PELICHHIO 334
BemlectBa. OCHOBHOE BEIIECTBO, | KOMITOHEHTA I10 (hapMalneBTHYECKMX TPENApaTOB, COACPIKAIINX
pacyérsl. ¢dopmyme. OIPEACIEHHYIO JIONI0 IPUMECEH, TI0 UX
ITHKETKaM.

9. Pemenue 3anau u Pemenne 3amau Ha 3HaHUE YMeT BBIYUCIAT WumuBunyansn | [loaroroska
yIpa>kHEHUH 10 (hopMyn MaccoBbIX U 0OBEMHBIX | MAaCCOBYIO H OOBEMHYIO o€ pelieHne KP: PT c. 65-67
TeMe JoJeit. JIOJTIO. 3ajau.

«Maremarnyueckue 3arnonHeHne
pacy€Tsl B XUMUUNY. pedaexkcuBHOTO
JIUCTA.

10. | KontponbHas IIpoBepka 3HaHMI U yMeHUl 10 | JIEeMOHCTPUPYIOT YMEHHUS Yuebnuk ¢.80 Ne
3abota | TeMe "MareMaTHuecKue paccYUTHIBaTh MacCOBYIO 4,5,6
«MatemMaTu4ecKkue | pacyeThl B XUMHUU" ¥ 00BEMHYIO JTOJTIO.

Pacuy€Thl B XUMHUM YBEPEHHO MONB3YyIOTCS
XUMUYECKON
CHMBOJIUKOU U
TEPMHUHOJIOTHEN.
Tema 3. SIBnenus, npoucxoasuue ¢ Bemecrsamu (10 yacon)

1. Paznenenne IonsTHE O pa3nenenuu cmecel | 3HAIOT CIOCOOBI J 1. — mpocenBaHue cMeCH MyKH M CaxapHOIo CamocrosarensH | § 16 unrats,

cMecel. U ouncTke BenlecTB. CrocoObl paszeneHus cmeceil B IeckKa ast pabora B PT | moaroroBka
pa3zeneHus: IpoceUBaHuE, ObITY U J1.2 — Paznenenue cMecH cepbl U xKenesa JIOKJIaJI0B
MarHHT, OTCTauBaHHUE, MPOMBIIIIEHHOCTH. J1.3 — pa3zeneHue cMecu pacTUTENILHOIO Maciia U "Hcropus
JIeKaHTaIs, BOJIbI C TIOMOIIBIO IEJIUTENBbHOH BOPOHKHU CO3JJaHUS
LEHTPUPYTUPOBaHUE, J0.1 Pa3nenenune cmecu Cyxoro Mojioka u mpotuBorasa",
JeTUTeIbHast BOPOHKA PEUYHOro mecka "H.J.
3enuHCcKUR"
2. OuUIbTpOBAaHUE U ®unbTpart, GUILTPOBaHKE B YMEIOT U3rOTOBUTh J1.6.- dunpTpoBaHue. YcTHBIH orpoc § 16 gurats, PT

agcopOus.

OBITY, HAa TIPOU3BOACTBE, B
nabopaTopun

[onsTHe ancopOrmm,
aKTUBHPOBAHHBIN YTOJb KaK
aacopOeHT, ero MpUMEHEHNe

OOBIYHBIN M CKJIaA4aThIi
¢uneTp,
MPOPUIBTPOBATH
HEOTHOPOAHYIO CMECh.

.7 - PecnupaTopHbIE MAaCKU U NOBSI3KU

JI. 1 - W3roToBnenune puibTpa u3
(unpTpOBaNBEHON OyMaru Wiu OyMaXKHOM
canderku.

J0.2. - I3roroBiieHre MapiieBOH MOBS3KH.
J0.3. - OtrcranBanye B3BECH MTOPOIIIKA IS
YHCTKH MOCYIIBI B BOJIC 1 €€ IeKaHTaIusl.
J.8. - AncopOumoHHBIE CBOKCTBA
AKTHBHPOBAHHOTO YTJIS;

.9 - Cunmkarens 1 ero IpuMeHEHHE B OBITY 1
JIETKON MPOMBIIIIEHHOCTH

c. 68-71
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J1.10 — IIpoTuBOras u ero ycTpoicTso

. AncopOuust akTHBUPOBAaHHEIM yIiIeM
KpAacsIINX BEIIECTB METICH-KOJIBI

J0O. 5 — ancopOuust KyKypy3HBIMH NaJIOYKaMHU
1IapoOB MAaXy4UX BEUIECTB

3. Jucrumsims, Juctrmisius - BeIIeNIeHHe . 11 -TTonydyeHnre TUCTUIIIMPOBAHHON BOJIBI B VYerHbil onpoc § 17 uuratp, PT
KpUCTAJNTU3allUA U | BEIIECTBA U3 JKUJKOW CMECH. nabopaTopuu. c. 75 10
BBIITAPHUBAHUE. JuctuipoBaHHas Boja U e€ 1. 12.Komnekuus «HedTh 1 HEQTEIPOTYKTHI "BoipamuBanue

npumenenue. [leperonka KpHUCTaJJIOB
HepTH. Kpucrammmsanus u conu"
BBINApUBaHKE B Ja0OPaTOPHBIX

YCIIOBHSX U TIPHPOJIE.

4. O0cyxenue TectupoBanue IToaroroska x ITP
pe3ynbTaToB 3anojgHeHue No 5.
skcnepumenra [1P pednexkcuBHoro | «Oumcrka
4 «BeipamuBanue JIUCTA. IIOBAPEHHOU
KPHCTAJIJIOB COM». conmy y4eOHHK C.

96 ynrath

5. ITP Ne 5. Paznenenue romo- u [InanupyroT U NPOBOAAT Otuer o ITP Ne 6.
«Ouncrka reTepOreHHbIX CMECEH. XUMHUUYECKHUE [IPaKTUYECKON N3yuenue
TIOBapEHHON COJTUY. SKCIEPHUMEHTHI, pabore nporecca

HabII0aI0T, kopposuu 87 PT
AQHAJIN3HPYIOT, JETA0T c. 87-90
BBIBOJIBL.

6. XUMHUUYECKHUE IonsiTHE O XUM. peakuusxX Kak | 3HAIOT HOHATHE J. 15-TlonyueHue yrnekuciaoro rasa § 18, umrats PT

peaxmmu. mpoliecce MPeBpaIleHus OMHUX | "XUMHUYecKas peakiusa”. | B3aUMOACHCTBHEM MpaMopa C KUCIOTOH U c. 81-83
BEILIECTB B Ipyrue. Y clIoBUs OTnM4aroT XUMHYECKYIO | OOHapyXEHHUE €ro ¢ MOMOLIbIO U3BECTKOBOM
TEUCHHUS U NPEKpaIleHus peakuuio oT pU3NYECKUX | BOIBI.
peaximu sapieHnd. OTIMYaroT . 16. Karanutudeckoe pa3iiokeHHE IepOKCUIa

YCIIOBHSI IPOBEICHUS BOJOpOJia (KaTaIu3aTop -JUOKCUl MapraHIia).
XuMm4deckoi peakiyu ot | J[.17- depmeHTaTHBHOE pasiioKeHHE TIePOKCHIa
MPU3HAKOB. BOJIOPOJIa C TIOMOIIBIO KaTauasbl.
.18 - KucnoTHbIil OTHETYIIUTEIN U €T0
YCTPOMCTBO, IPUHLIUI IEUCTBUSL.
J0.6 - U3yuenne coctaBa u npumeneHnss CMC,
COZEPIKAIINX SH3UMBI

7. [Ipuznaku W3Mmenenne 11BeTa, BHINIAICHUC .19 - Peakuus HeWTpanu3ayuy OKPAIICHHOT O § 19 yuratp, PT
XUMHYECKUAX 0caJIka M pacTBOPEHUE OCaKa, (heHondrazenHOM pacTBOpa METOYN KUCIOTON c.84-87
peakuui. BEIJICJICHUE Ta3a, BBIJICIICHUE .20 - IlepmaHTaHaT ¥ QUXPOMAT KaIHs C

3arraxa, BBIACICHUE TCIITIa U
CBCTA.

pacTBopoM
cynb(uTa HATPHUSI
. 21 -Tlomyuenne ocagka Cu(OH),,
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Fe(OH);peaxiueii oOMeHa

J. 22 - PacTBOpEeHUE NOMYUYEHHBIX OCAaJKOB B
KUCIIOTE

.23 - KapOoHat HaTpusi ¢ KUCIOTOM.

JI.2 - N3yueHue ycTpoiicTBa 3aXKHUTaJIKH U €€
TUTAMEHH.

J1O.7 - PaznoxeHne cMecH MUTHEBOU COIBI K
caxapHOM Iy/ApbI IPH HarpeBaHUN

J0.8| - PactBopenue B Bojie TaOIETKH acMpUHA
VIICA.

J0.9 — IlpuroroBiieHne NU3BECTKOBOM BOJIBI U
OTIBITHI C HEM.

J10.10 - B3aumopeiictBre pacTBopa
TepMaHraHarta Kajus ¢

ACKOPOWHOBOM KHCIOTOM

8. OOcyxenue Otuer Odopmienne
pe3yNbTaToB "Uzy4enue oryera
JIOMAILHET O KOppOo3uu "N3yueHue
skcnepumenta 1P MeTamioB" KOppO3UHU
No6«Koppozus MeTayoB"
METAJIJIOBY.

9. O6o0wmenue u O0o001IeHNe U aKTyaIH3anus [Mpumensitor 3arnonHeHne PT c.91-93
aKTyaJIn3anus 3HaHU# 1o Teme "SIBneHus, TEOPETUYECKUIL pednexcuBHOTO
3HaHUH 110 TEME. MPOUCXOJSIIME C BEIIECTBAaMH" | MaTepual, U3y4eHHBIN JHCTA.

IloaroroBka k Ha MPEABIIYIINX ypoKax
KOHTPOJIbHOM Ha NPAKTHKE
pabore 2

10. | KoutpombHas IIpoBepka 3HaHUiI 110 TEME JeMOHCTPHUPYIOT yMEHHS KontponsHas IToaroroska
pabora 2 " SIBneHusI, POUCXOISIIHE C TMOJIb30BAHUSI pabora JIOKJTAJIOB U
«SIBnenus, BemecTBamMu"” XUMHYECKOI MIpe3eHTaIui K
MIPOUCXOJISIIHE C TEpMHHOIOTHUEH U KOH(epeHIUH
BELIECTBAMMY. CHUMBOJIMKOI «Beluaromuecs

pYCCKUE YUEHBIE -
XUMUKID»
PT c. 93

Tema 4. Paccka3bl mo xumuu (3 yaca)

1. Yuennueckas Kwus3np n nesrenpHoCcTh M.B. Ortuer a popme IToxroroBska
KoH(epeHIHs Jlomonocoga, JI.1. JIOKJIaIa COOOIIEHNH K
«Brrmaromuecs MenneneeBa, A.M. KOHKYpcy «Moé
pycckue y4EHbIE - Byrneposa.... TO0MMOe
XUMUKNI» Bemiectsoy» PT

c.95
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2. Konkypc OTkpbITHE, TONYYEHHUE U Otuer a popme | [Toaroroeka
COOOIIeHHI 3HAYCHUE BHIOPAHHBIX BEIICCTB. cooOrIeHus OTYETOB
yaammxcst «KMoé MIPOCKTOB
TOOMMOe
BEIIIECTBO»

3. Konkypc HUccnenoBanus B o0acTu Otuer a popme
YUECHHUYECKUX XUMHYCCKUX PEaKITHIA: MUHH-TIPOCKTA
MIPOCKTOB. (borocuHTE3, TOPCHUE U

Me/IJIEHHOE OKHCIIEHHE,
Koppo3ust Me U criocoObI
3aIUTHI OT HEE, Ipyrue
peakuuu, BEIOpaHHbIE
YYaIIMUCSL.
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