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1. [NosicHutenbHAas 3armicKa

1.1.Pabouas mporpamma paspadateiBaeTcsi Ha ocHoBaHun dDenepanbHoro 3akona PO ot 29.12.2012 1.
Ne273-®3 «O6 obpazoBanuu B Poccuiickoit denepanumny.

PaGouas mporpamma mo XUMHH Juist 7 Kjlacca eCTECTBEHHOHAYYHOTO Mpoduiis pa3paboTaHa B COOTBET-

CTBUH C:

» @epaepalbHBIM TOCYAaPCTBEHHBIM 00pPa30BaTEIbHBIM CTAaHIAPTOM OCHOBHOT'O 00IEro odpaszo-
BaHUs, YTBEPKJICHHBIM MpHUKa3oM MunuctepcTBa npocsemieHus PO Ne2870t 31.05.2021

» @enepallbHBIM MEpeUHEM YUCOHUKOB, JONMYIIEHHBIX K MCIOJIBL30BAHUIO TIPH PEATU3alUU UMEIO-
X TOCYAapCTBEHHYIO aKKpeIUTAII0 00pa3oBaTeNIbHBIX MPOrpaMM HaudajibHOro OO0IIero, oc-
HOBHOTO OO0IIIEro, cpeaHero ooimero oOpa3oBaHUs, YTBEPKICHHOTO MPUKa30M MHHHCTEPCTBA
npocenieHuss PO ot 21.09.2022 Ne858

» VYuyeOusiM wianoMm I'BOY Jluneit Nel26 Kanununckoro paiiona Canxt-IlerepOypra na 2024-
2025 y4eOHpIii TOJT

1.2Mecto npeameta B yueonom 1uiane ['BOY Jlumeit Ne126 Kanununckoro pariona Cankt-IlerepOypra

B yueOnom mnane I'bOY Jluueit 126 Kanununckoro paitona Caskr - IlerepOypra Ha 2024/2025 yue0-
HBIW TOJ HAa U3yYeHHe Y4eOHOTo npeaMeTa « XUMUs», B 7 KJIaCCe eCTECTBEHHOHAYYHOTO MPOQUIIS OTBO-
autes 34 vaca U3 4act, (POpMUpPYEeMOil ydaCTHHKaMU OOpa3oBaTeIbHBIX OTHOLIEHUH B MPEIMETHON
00JIaCTH €CTECTBEHHOHAYYHBIE TIPEMETHI.

1.3 llenu u 3agaun yueOHOTO IpeamMeTa « XuMUs.

B cucteme ectecTBeHHOHay4yHOr0 00pa30BaHUs XMMHUS KaK y4eOHBIH MTpeIMeT 3aHMMaeT Ba)KHOE MECTO
B MO3HAHWU 3aKOHOB MPHUPOJBI, (OPMUPOBAHMH HAYYHOW KAPTHHBI MHPA, CO3JaHUHA OCHOBBI XMMHYE-
CKUX 3HaHUM, HEOOXOIUMBIX JUIsl IOBCEAHEBHOM JKM3HHU, HABBIKOB 3/I0POBOTO U OE30MIACHOIO JIs YeJIo-
BEKa U OKpYXarollel ero cpesipl 00pasa xKHU3HHU, a TAK)KE B BOCIIMTAHUN IKOJIOTUYECKOUN KYJIbTYPBHI.
VYCneuHocTh U3y4eHUsl XUMHUM CBsI3aHA C OBJAJCHMEM XHMUYECKHUM S3bIKOM, COOJIIOJICHHEM MpaBuUil
0e30macHOil padOThI MPH BBHIMOJHEHHH XHMHYECKOTO 3KCIIEPHMEHTA, OCO3HAHWEM MHOTOYHCICHHBIX
CBSI36M XMMHH C JPYTMMHU [IPEIMETaMU IIKOJIBHOIO Kypca.

[IporpamMMma BkJItouaeT B ceOsi OCHOBBI HEOpraHudeckou. ['maBHOM uaeeil mporpamMmsl sIBIS€TCS CO3/a-
HUe 6a30BOr0 KOMILJIEKCA OMOPHBIX 3HAHHWH 10 XMMUH, BRIPAKEHHBIX B (hOpME, COOTBETCTBYIOLIEH BO3-
pacTty o0y4aroImxcs.

B conepikaHum 1aHHOrO Kypca IpPEICTaBJIEHBI OCHOBOIOJATAIOIINE XUMUYECKUE TEOPETUUYECKUE 3HA-
HUS, BKJIIOYAIOIINE M3YyYE€HUE COCTaBa U CTPOEHHS BEIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTpOEHUS,
IIPOrHO3UPOBAaHUE CBOWCTB BELIECTB, HCCIIEIOBAHUE 3aKOHOMEPHOCTEH XMMMUYECKHX MPEBpAIllCeHUN U
IyTeH ynpaBieHUs UMH B LIEJSX MTOJIyYE€HUS BELUIECTB U MAaTEPUAJIOB.

TeopeTnueckyo OCHOBY U3yU€HUSI HEOPTaHUYECKOW XMMHUH COCTABIIIET aTOMHO-MOJIEKYJISIPHOE YUCHHE,
[Tepnonnueckuit 3akon [[.11. MeHaeneeBa ¢ KpaTKMMH CBEICHUSIMH O CTPOCHHM aTOMa, BUJIaX XMMHUYe-
CKOM CBSI3U, 3aKOHOMEPHOCTSX MPOTEKAaHUS XUMUYECKUX PEAKIIUH.

B u3yuenun Kypca 3HauMTEIbHAS POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY: MPOBEACHUIO MPAKTU-
YEeCKUX U J1abOpaTOpHBIX PadOT, ONMUCAHUIO PE3yJIbTATOB YUEHHUUECKOTO 3KCIEPUMEHTa, COOI0AECHUIO
HOPM U TpaBui1 6e301acHoi paboThl B XMMHUECKOH 1TabopaTOpHH.

Peanunzanus gaHHOM mporpammsl B mporecce 00ydeHHs! MO3BOJIUT OOyUalOIIMMCSl YCBOUTH KITIOUEBBIE
XUMHYECKHE KOMIETEHIIMH U OHSTh POJIb ¥ 3HAU€HHE XUMUHU CPelin APYTUX HAYK O MPUPOJE.
Nzyuenune npenmera "Xumus" B 4actu (HOpMHUPOBAHUS y OOYHaIOIIUXCS HAYYHOIO MHPOBO33PEHUS,
OCBOCHHS OOIIIEHAYYHBIX METOJOB (HAONIOACHUE, U3MEPECHHE, DKCIIEPUMEHT, MOJICIUPOBAHNE), OCBOE-
HUS MPAKTUYECKOTO0 IPUMEHEHHUSI HAy4YHbIX 3HAaHUN OCHOBAHO Ha MEXKIIPEIMETHBIX CBA35X C IIpeIMeTa-
mu: "buonorus", "TI'eorpadus”, "Mcropus", "Jlureparypa", "Maremaruka", "OcHOBBI 6€30MacHOCTH
xu3HenesrenpHoctu", "Pycckuii sa3p1k", "®Ouznka", "Ixonorus".

1.4 AnpecHocTb paboueit mporpaMmsl

Pabouas nmporpamma agpecoBaHa ydamuMcsl 7 Kjlacca €CTeCTBEHHOHAY4YHOTo npoduiisi, o0ydaromumces
no OCHOBHOM 00pa30BaTeNbHON IPOrpaMMe OCHOBHOT'O 0011ero 00pa3oBaHus.

1.5 KonudecTBO 4acoB Ha U3y4YEHUE IPEIMETA



Pabouas mporpamma cocraBieHa Ha 34 yaca B rofi, 1 yaca B HeZleNIO

B T.4. KOJJMYECTBO YACOB ISl IPOBEICHUS
[TpakTrueckux padoT-6
KonTtponsHbIx pador - 2

1.6 BHecénHble U3MEHEHUA
ITporpaMmMa cOOTBETCTBYET OCHOBHOM 00pa30BaTeIbHOM IIPOrpaMMe OCHOBHOT'O 00IIero ooOpa3oBaHusl.

1.7 Ilnanupyemsble pe3yIbTaThl:

JInunocTtHbIE:

3HaTh U NOHUMATh:

® OCHOBHBIE UCTOPUYECKHE COOBITHUS, CBSI3aHHBIE C PA3BUTHEM XUMHHU U OOILECTBA;

® JOCTHXKEHUs B 00JACTU XMMHUU U KYyJbTYPHbIE TpajuLuM (B YaCTHOCTH, Hay4HbIE TPAJAMULIUU) CBOEH
CTpaHbI;

® 00ILIEMHUPOBBIE TOCTUKECHHUS B O0JIACTH XUMHUU;

® OCHOBEI 3/I0pOBOT0 00pa3a KHU3HH;

e IpaBUJIa TIOBEACHHUS B UPE3BBIYAMHBIX CHUTYAlHsAX, CBI3aHHBIX C BO3/ICHCTBHEM PA3JINYHBIX BEIIECTB;

® COIIMATTbHYI0 3HAYMMOCTD U COJIepKaHue MPO(pECcCrid, CBSI3aHHBIX C XUMHEH;

® OCHOBHBIE ITpaBa U 00S3aHHOCTU TpakJaHWHA (B TOM YHMCIIE YYAIIEToCs), CBSI3aHHbIE C JIMYHOCTHBIM,
poeCCHOHATBHBIM H KU3HEHHBIM CAMOOIIPE/ICIICHUEM;

HUcnbITeIBaTh:

® YyBCTBO FOPJIOCTH 33 POCCUMCKYI0 XMMHUYECKYIO HAYKY M YBAXKEHHUE K UCTOPUU €€ PA3BUTHS;

® YBAKCHHUE U IPUHATHE JOCTHKCHUN XUMUH B MUPE;

® YBAKCHUE K OKPYXKAIOIIUM (y4allUMCsl, YUUTEISIM, POJAUTEIAM U Ap.) — YMETh CIyIIaTh U CJBIIATH
napTHepa, MPU3HaBaTh MPaBO KAXKIOT0 Ha COOCTBEHHOE MHEHUE U MPUHUMATh PELICHUS C YYETOM I10-
3UIMHA BCEX YYACTHUKOB; CAMOYBKEHUE M SMOIIMOHAIHLHO-TIOJIOKHUTEIFHOE OTHOIICHHE K ce0e;

[Ipu3HaBaTs:
® [IEHHOCTbH 3/IOPOBbsI (CBOETO U JIPYTHUX JIFO/ICH );
® HEOOXOAMMOCTh CAaMOBBIPAYKEHUS, CAMOPEATTN3allUY, COLMATBHOIO TPU3HAHMS;

Oco3HaBaTh:

®TOTOBHOCTH (I/IJ'II/I HGFOTOBHOCTB) K CaMOCTOATCIbHBIM HOCTynKaM nu I[Cf/iCTBHS[M, HpI/IHflTI/IIO OTBCT-
CTBEHHOCTH 32 UX PE3YJIbTATHI;

®TOTOBHOCTH (WJIM HETOTOBHOCTB) OTKPBITO BHIPAXKATh M OTCTAWBATh CBOIO MO3UIIMI0 M KPUTHYHO OTHO-
CUTBCS K CBOMM IOCTYIKaM;

IIposBaATS:

® 100pOXKeNnaTeIbHOCTh, TI0BEpUE U BHUMATEIBHOCTD K JIFOASM, TOTOBHOCTb K COTPYJHUYECTBY U JPYK-
0e, 0Ka3aHUIO TOMOIIY HYXAIOIIKUMCS B HE;

® YCTOMYMBBIN MO3HABATEIbHBIM HHTEPEC, MHUIIMATHUBRY U JIFOO03HATEIILHOCTh B U3yUYE€HUU MHPA BEIIECTB
U PEaKLUN;

® [1€JICyCTPEMIIEHHOCTh M HACTOMYMBOCTb B JIOCTHKEHUU 1I€JI€H, TOTOBHOCTh K MPEOJOJIEHUIO TPYIHO-
cTeit;

¢ yOeXX/IEHHOCTh B BO3MOKHOCTH MO3HAHUS MPHUPO]IbI, HEOOXOIUMOCTH Pa3yMHOI'0 MCHOJIb30BaHUS J10-
CTHKEHHMI HAYKH U TEXHOJIOTUH JJIs1 pa3BUTHS OOIECTBA;

VYMeTh:
® YCTAHABJIMBATH CBS3b MEX]y IIENIbI0 U3yUEHUSI XUMHUH U TeM, JUUIS 4YeT0 OHA OCYIIECTBIIsAEeTCS (MOTHBA-
MH);



® BEINOJIHATH MTPOTHOCTUYECKYIO CaMOOIICHKY, PETyJIHPYIOIIYI0 aKTUBHOCTh JIMYHOCTH Ha JTare ee
BKJTIOUCHHUS B HOBBIM BUA ACATCIIbHOCTH, CBSI3aHHBIM C Ha4YaJIOM HU3y4dCHHA HOBOI'O y‘IeGHOI‘O npeamMeTa
— XMMUH;

® BHINOJIHATh KOPPUTHPYIOIIYI0 CAMOOLCHKY, 3aKJIFOYAIONIYIOCS B KOHTPOJIE 32 MPOLIECCOM H3YYCHHS
XUMHUHU U BHCCCHHU HGOGXOI[I/IMBIX KOPPCKTHUBOB, COOTBCTCTBYIOIIHUX 3TallaM U criocobam HN3YUCHUA
Kypca XHMUH;

® CTPOUTD JKH3HEHHBIC U NPO(ECCHOHATBHBIC TUIAHBI C YYETOM KOHKPETHBIX COIHAIbHO-HCTOPUYCCKUX,
IIOJIUTHYCCKHUX U OKOHOMHNYCCKUX YCHOBHﬁ;

©0CO3HAaBaTb COOCTBEHHEIE HEHHOCTH U UX COOTBCTCTBUC IIPUHHUMACMBIM B JKU3HU PCUHICHUAM,

® BCCTU JUAJIOT Ha OCHOBC paBHOIIPABHBIX OTHOIIICHHM M B3aMMHOTO YBaXCHU:A, BBIACIATH HPABCTBCH-
HBIIl aCIeKT MOBEACHHS U COOTHOCUTH MOCTYNKHU (CBOM M JPYTHX JIFOJEH) M COOBITUS C MPUHATBIMU
9TUYCCKUMHU HOPMAMH;,

B IIpejeiax CBOMX BO3MOXKHOCTEH MPOTHUBOJCHCTBOBATH JCHCTBUSIM W BIHMSHHSM, HPEACTABISIOIINM

YTPO3Y JKU3HH, 3710pPOBBIO M 0€301MaCHOCTH JIMYHOCTH M 00IIeCTBa.

MeranpeameTHbie

[lo3naBarenbHbIE:

® BBLIZICTISIIOT U (POPMYIIHPYIOT TO3HABATENBHYIO 11e7b. OCO3HAHHO M MPOU3BOJIEHO CTPOSIT PEUYEBHIE BbI-
CKa3bIBaHUS B YCTHOM M MUCBbMEHHOM hopme.

® [IPUHMMAIOT I1O3HABATEJIbHYIO L€JIb, COXPAHAIOT €€ IPU BHIIOJIHEHUU Y4YeOHBIX ACHCTBUI. YMeEIOT
(MM pa3BUBAIOT CIIOCOOHOCTH) C MMOMOIIBIO BOIPOCOB 100BIBATH HEMOCTAOLIYI0 HH(POPMALIUIO.

® BOCCTAHABJIMBAIOT NPEAMETHYIO CHUTYyallMl0, ONHUCAHHYIO B 3ajaye, IMyTeM nepedopMyIMpOBaHUS,
YIPOIIEHHOT O Mepecka3a TeKCTa, C BhIJCIEHUEM TOJIBKO CYLIECTBEHHOM JUIsl pEeLIeHUs 3a1auu HHOp-
MallHH.

® BBLIMIOJIHAIOT y4eOHO-IT03HABATEIbHbIE JAECHCTBHUS B MaTepUAIM30BaHHOM UM yMcTBeHHOU (opme. Oco-
3HAHHO W TIPOU3BOJIBHO CTPOSIT pEUEBbIC BHICKA3bIBAHUS B YCTHON M MUCHbMEHHOU (hopMme.

® BBLIZICTISIIOT KOJIMYECTBEHHBIE XAPAKTEPUCTHKH OOBEKTOB, 33JaHHBIC CIOBAaMH. YMEIOT BHIOMpPATh
CMBICJIOBBIE €IMHUIIBI TEKCTA M YCTaHABINBATh OTHOLICHUS MEXIY HUMHU.

® AHATM3UPYIOT OOBEKT, BBIJEIAS CYIIECTBEHHbIE W HECYLIECTBEHHbIE Mpu3HaKu. CTPOAT JIOTHYECKUe
LIENN PacCyKACHUN

PerynarusHeie

® [IPEIBOCXHUINAIOT PE3yJIbTaT M YPOBEHb YCBOCHUS (Kakoil OyieT pe3yabrar-).

e CTaBAT yueOHYIO 3a7]auyy Ha OCHOBE COOTHECEHHUs TOTO, YTO YK€ U3BECTHO M YCBOECHO, U TOTO, YTO €Ille
HEU3BECTHO.

®BHOCST KOPPEKTUBBI U JIOTIOJIHEHHS B CIIOCOO CBOMX JIEHCTBMI B Clydae pacXoKAEHUs ITAJOHA, pe-
aJIbHOTO AEUCTBUS U ero npoaykra. CiudaroT cBoi crocol AEMCTBUS ¢ ITAIOHOM.

® 0CO3HAIOT KaYECTBO U YPOBEHb YCBOEHUs. OLIEHNBAIOT JOCTUTHYThIM pe3yIbTaT.

® COCTaBJISIIOT IUIAH M TOCJEI0BaTeNIbHOCTh AeUCTBUNA. OIpenensioT MOcCleq0BaTeIbHOCTh MPOMEXKY-
TOYHBIX LIEJIEH C YYETOM KOHEYHOI'O Pe3yJIbTaTa.

e CTaBAT yueOHYIO 3a7]auyy Ha OCHOBE COOTHECEHHUs TOTO, YTO YK€ U3BECTHO M YCBOECHO, U TOTO, YTO €Ille
HEU3BECTHO.

KomMmyHMKaTHBHBIE

e [IAaHUPYIOT 001IMEe crIoco0bl paboThl. OOMEHUBAIOTCS 3HAHUAMHU MEXAY YICHAMHU TPYIIIBI I IPUHS-
TUS 3P (HEKTUBHBIX COBMECTHBIX PEIICHUH.

® IPOSIBIISIIOT YBA)KUTEJIbHOE OTHOIICHHE K MapTHepaM, BHUMaHHE K JMYHOCTU JIPYroro, aJekBaTHOE
MEXIJIMYHOCTHOE BOCIIPUSITHE.

® OIIPE/IETAIOT LEeI U (QYHKUMU Y4aCTHUKOB, CIOCOOBI B3auMojaeicTBus. OOMEHMBAIOTCS 3HAHUAMU
MEXY WIEHAMH TPYIIBI A1 TPUHATUS 3PPEKTUBHBIX COBMECTHBIX pEIIeHUH. YuaTcs yHpaBisTh M0-
BEJICHUEM IapTHepa

® pa3BUBAIOT YMEHUE UHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB M CTPOUTH MPOAYKTHBHOE B3aMMOJEH-
CTBHUE CO CBEPCTHUKAMU U B3POCIIBIMHU.

®pa3BUBAIOT YMEHHE MHTETPUPOBATHCS B IPYMIYy CBEPCTHUKOB, CTPOUTH MPOAYKTUBHOE B3aUMOCH-
CTBUE, aJIEKBATHO HCIIOJIb3YIOT peUYeBbI€ CPECTBA AJISl AUCKYCCUU U apTyMEHTAIlUU CBOEH MO3UIIUH.



© 0OMEHHMBAIOTCS 3HAHUSAMHU MEXKIY YiICHAMU TPYIIBI IS TPUHATHS 3 (HEKTUBHBIX COBMECTHBIX pellie-
HUH. YMerT Opath Ha ce0s MHUIIMATHBY B OpraHU3aI[il COBMECTHOTO JIEHCTBUS

[IpenmeTHBIE pe3yabTaThI

OOyuaronuiicss HayYuTCs:

®ICIIOJIb30BaTh IIPU XapPAKTEPUCTUKE BEILLECTB IMOHATHS: «aTOM», «MOJEKYJa», «XUMHYECKHH 3Je-
MEHT», «XUMHUYECKUN 3HAK, UM CUMBOJD, «BELIECTBO», «IIPOCTOE BELLECTBOY, «CI0KHOE BELLIECTBOY,
«CBOWCTBA BELIECTBY», «XUMHUYECKUE SABICHUN», «(DU3HUECKUE ABICHUN», «KOAIPDUIUEHTH», «UHICK-
Cbl», «OTHOCHUTEJIbHAs aTOMHAasi Macca», «OTHOCHUTEIbHAs MOJIEKYJSpHas Macca», «MaccoBas J0JIs
3JIEMEHTa»; 3HATh: MPEIMETHl U3YYCHUSI €CTECTBEHHOHAYUYHBIX TUCIUIUIMH, B TOM YHCIIe XUMHUU; XU-
mudeckue cumBoibl:Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHus U TPo-
W3HOIIECHHUE;

e KJacCH(pUIMPOBATH BELIECTBA IO COCTaBY Ha MPOCTHIE U CIIOXKHEIC;

® pasznuyYaTh: Tela U BEUIECTBA; XUMUUECKHH 3JIEMEHT U IIPOCTOE BEIIECTBO;

® OIUCHIBaTh: (POPMBI CYIIECTBOBAHUSI XMMHUUECKHUX AJIEMEHTOB (CBOOOIHBIE aTOMBI, IPOCTHIE BELIECTBA,
CJIO’KHBIE BEIECTBA); Tabmuunyro ¢opmy lleproanmueckoll CUCTEMbI XUMUYECKUX AJIEMEHTOB; IMOJIO-
eHue siementa B Tabnune J[. 1. MenaeneeBa, UCHOIb3ys MOHATUSL IIEPHOY, «TPYIINAY, «TJIaBHAS
HNOArpyIIay, «11000YHast MOATPYIINAY; CBOMCTBA BEIIECTB (TBEPBIX, )KUJIKHUX, Fa3000pa3HbIX);

® OOBSACHATH CYITHOCTh XMMHYECKHX SIBICHUH (C TOYKM 3PEHUSI AaTOMHO-MOJICKYJISIPHOTO YYCHHS) U UX
MPUHILIUIIAATIBHOE OTIUYHE OT (PU3NUECKUX SBIICHHUIA,

® XapaKTEpHU30BaTh: OCHOBHBIE METOJbI M3yUEHUS €CTECTBEHHBIX JAMCHUUIUINH (HAOIIOEHUE, YKCIICPH-
MEHT, MOJICJIMPOBAHUE); BEIIECTBO MO €r0 XUMHUUYECKOU (OpMyJie COTIIACHO TIJIaHy: KaueCTBEHHBIN CO-
CTaB, THI BelIecTBa (IIPOCTOE WU CIOXKHOE), KOJIMYECTBEHHBIH COCTaB, OTHOCUTEIbHASI MOJEKYJISAP-
Hasi Macca, COOTHOLIEHHE MAacC 3JEMEHTOB B BELIECTBE, MAaCCOBbBIE JIOJIM JIEMEHTOB B BELLECTBE (IS
CJIOKHBIX BEIIECTB); POJIb XUMHUH (TIOJOKUTENBHYIO U OTPUIIATENIbHYIO) B )KM3HH YelIOBEKa, apryMeH-
THUPOBATh CBOE OTHOILIEHHE K ATOH Mpodieme;

® BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO MacCy BELIECTBAa U MacCOBYIO JOJIK0 XUMHUYECKOIO 3Je-
MEHTa B COSIMHEHUSX;

® MMPOBOJIUTH HAOIIOJICHHS CBOMCTB BEIIECTB U SBJICHUH, IPOUCXOISAIINX C BEIIECTBAMU;

co0Jr01aTh MpaBUiIa TEXHUKK O€30MaCHOCTH IIPU MPOBEICHUH HAOII0ACHUH U 1a00paTOPHBIX OIBITOB.

O6yqa}0m1/1171c51 HAaY4YUTCA IMOJTYYHUT BO3MOKHOCTDb HAYUUTHCH:

e XapaKTepHU30BaTh BEIIECTBA IO COCTaBy, CTPOCHMIO U CBOMCTBaM, YyCTaHaBIUBaThb IPUYUHHO-
CJIEICTBEHHBIE CBS3M MEXKIY JaHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;

® 1ICTI0JIb30BaTh NMPHOOPETEHHBIE 3HAHUS ISl SKOJIOTMYECKH IPaMOTHOTO IOBEJIEHHUS B OKpYKarolei
cpene;

® KPUTHUYECKH OTHOCHUTHCS K IICEBJOHAYyYHOW MH(pOpMaluu, HeAOOPOCOBECTHON peKjiaMe B CpPEeICTBax
MaccoBOW MH(pOpMaLINY;

® 0CO3HABaTh 3HAYEHHUE TEOPETUUECKUX 3HAHNN 110 XUMHHU JUIsl IPAKTUYECKON JEATEIIBHOCTH YEII0OBEKA;

CO3/1aBaTh MOJENU M CXEMbI Ui pelleHHs] yueOHbIX M MO3HABATENbHBIX 3a7ay; MOHUMAaTh HEOOXOIu-

MOCTh COOJIIOZIEHHs NPEANHUCAHUM, NpeAsaraeMblX B HHCTPYKIMAX [0 HCIOJIb30BaHUIO JIEKApCTB,

CpeacTB ObITOBOM XUMHUU U JIp

2. ConepxaHue TeM y4eOHOTO Kypca

2.1 Ha3BaHue TeM M KOJMYECTBO YaCOB HA U3YUYEHHUE

Ne | Tema KoanuectBo yacos ONEKTPOHHBIE
(mdposeie) obOpa-
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2.2 ConeprkaHue yueOHBIX TEM

Tema 1.Xumus B uentpe ecrectBozHanusA(11 u)

Xumus Kak 4acTb ecrectBo3HaHus. [ Ipemmer xumun. EcrecTBo3HaHNE — KOMIUIEKC HayK O ripupoze. Hayku
o npupoze: husuKa, Xumest, orosiorus 1 reorpadus. [lonoxuTenbHOE U OTpUIIATENHFHOE BO3/ICHCTBHE YeTIOBEeKa
Ha [IPUPOLTY.

Ipenmer xumun. Tena u Beecrsa. CBOMCTBA BEILECTB KaK UX MHAMBUIyaIbHbIE MpH3HaKU. CBOMCTBaA
BEILIECTB KaK OCHOBA MX IPUMEHEHMS.

Meronpl u3ydyeHus: ecrectBo3HaHusl. HaOmozieHe Kak OCHOBHOW METOJl MO3HAHUSI OKPYIKAOLIErO
Mupa. YcrnoBus npoBesieHns: HaOmoneHus. [ nnoresa kak nperonokeHne, OObICHSIIOIIEe WIH MPeICKa3bIBato-
1iee MpOTeKaHue HAOII0aeMOT0 SIBJICHHUS. DKCIiepuMeHT. JIaboparopusi. DKCIIepUMEHT JIabOpaTOPHBINA U J10-
MarrHui. CriocoOb! (PMKCHPOBAHUSI PE3YJIbTaTOB AKcIepruMeHTa. CTpOeHUE IIaMEHU CBEYH, CYXOro roproye-
IO, CIIUPTOBKH.

Monemiposanue. Moaenu kak abCTpaKkTHbIE KOITUU W3y4aeMbIX 0OBEKTOB U IpolieccoB. Monenu B
¢du3uke. DnekTpoopHas MalllMHA Kak abCTpakTHas MoJieib MOJIHUU. Mozenu B Guonoruu. buonorndeckue
MyJBDKA. Mozieny B XUMUM: MaTepuasibHbIe (MOJEM aTOMOB, MOJIEKYJI, KPUCTAJLIOB, alllapaToB U YCTAaHOBOK)
Y 3HAKOBBIE (XMMUYECKIE CUMBOJIBI, XUMHUYECKUE (DOPMYJITBI U YPABHEHUS ).

Xumuyeckasi CMMBOJIMKA. XMMUYECKUEe CUMBOJIBL. VX HamucaHue, MpOU3HOIIEHUE U HH(OpMalus,
KOTOPYIO OHU HecyT. Xumudeckue ¢popmysbl. VX HanucaHue, Mpou3HoIIeHne HHH(OpMALIUs, KOTOPYIO OHU
HecyT. VIHeKehbl 1 KOAQQUIIMEHTHI.

Xumus 1 pU3UKa. YHUBEPCATBHBIN XapakTep MOJIOKEHUH MOJIEKYIIIpHO-KUHETHYecKoi Teoput. [Tonst-
THS «@TOM», «MOJIEKYJIa», «1oH». KprcTaiyeckoe cocTossHUE BelliecTBa. KprcTananyeckue pereTku TBEPbIX
BemiectB. [luddysus. bBpoyHoBckoe nBrkeHue.

ArperatHoe cocTosiHUE BemlecTBa. ['a3000pasHble, KuIKue U TBepple BemecTBa. Kpucrammueckue u
amop(HbIe TBepAbIe BemecTBa. PU3NYECKHE U XUMUYECKHE SIBIICHUSL.

Xumus u reorpadust. ['eonorryeckoe CTpoeHHe IUIAHEThl 3eMJyIsl: SAPO, MaHTUs, JUTocdepa. Die-
MEHTHBI COCTaB I'€0JOTMYECKUX COCTABHBIX YaCcTEH IUIaHEThl. MUHEpaIbl U TOpHbIE TOpoabl. Marmaruye-
CKHE U 0Ca/I0YHbIE (OpraHUYECKHe M HEOPraHWYECKUe, B TOM YHCIIE U TOPIOYHE) TOPOIbI.

Xumust 1 6nosorus. XUMHUYECKHI COCTaB KUBOM KJIETKH: HEOpraHWnIecKkue (BoJia 1 MUHEPAJIbHbBIC
COJIM) M opraHuyeckue (OeyKH, KUpbI, YIIIEBO/Ibl, BUTAMHHBI) BelecTBa. [IpocThie U CIOXKHBIE BEILIECTBA,
UX pOJib B JKU3HENEATEIbHOCTH OpraHW3MOB. bronornueckas posb BOIbl B JKMBOM KieTKe. DOTOCHHTES.



Ponp xnopoduna B mpouecce ¢orocunTesa. bronorndeckoe 3HaUEHUE KHUPOB, OCIKOB, dIPUPHBIX MACEI,
YIJIEBOJIOB M BUTAMUHOB IS )KU3HEAEATEIbHOCTH OPTaHU3MOB.

KauectBeHHble peakiy B XumMuH. [IOHATHE O KaUECTBEHHBIX PEAKIUAX KaK O PEaKIHsIX, BOCHPHHU-
MaeMbIX OPTraHOJICITUYECKHU: C TIOMOIIBIO 3PEHUs, CIyXa, 00OHsIHM. AHamuTudeckuit addekt. Onpenense-
MO€ BEILIECTBO M PEaKTUB Ha HEro. Bo3MOXKHOCTh M3MEHEHUs UX POJIM HA IIPOTUBOIIOIOKHYIO.

JemMoncTpanum.

1. Kosutekiys pa3HbIX Tl U3 OJHOTO BEIECTBA WM MaTepyaiia (HarpuMep, 1abopaTopHas ocy1a U3
CTEKIIa).

2. Komekuust pa3yimuHbIX Tell Wi GoTorpaduii Tesl U3 aJIOMUHUS Ul WLTIOCTPALMU UJIEU «CBOM-
CTBa — IPUMEHEHHUEY.

3. YueOHoe 000pya0oBaHKe, UCIIOIB3YEMOE MPH U3yUYeHUH (PU3UKH, OMOIOTHH, TeoTpaduul U XUMUH.

4. DnektpodopHast MalvHa B ICHCTBUM.

5. l'eorpaduueckue momenu (rmodyc, Kapra).

6. buonornueckue Mozenu (MyJIsKA OPraHOB M CUCTEM OpraHOB PACTEHUM, KUBOTHBIX U YelO-
BEKa).

7. dusnyeckre 1 XUMUYECKHE MOJIENTM aTOMOB, MOJIEKYJT BELIIECTB 1 MX KPUCTAIUIMYECKUX PELIETOK.

8. OOBbEeMHBIE U IAPOCTEPIKHEBBIE MOJIEN MOJIEKYJT BOJIbI, YIVIEKUCIIOTO U CEPHUCTOIO Ia30B, METaHa.

9. PacnipocTpanenue 3amaxa 0JIeKOJIOHa, yXOB WJIH JIE30/I0paHTa Kak nporecc auddyzun.

10. OOpa31ibl TBEPABIX BELIECTB KPUCTAIUTMYECKOTO CTPOSHHUSL.

11. Mozen KpucTaJuIM4eCKUX PELIETOK.

12. Tpu arperatHbIX COCTOSIHHSI BOJBL.

13. IlepenBanue yIiIeKUCIIOro ra3a B CTaKaH, ypaBHOBEILICHHBIN Ha Becax.

14. Komiekiys KpUcTalIMIeCKUX U aMOP(HBIX BEIIECTB U U3/1eJIUH U3 HUX.

15. Kosutekiyst MUHEpAsIoB (J1a3ypHT, KOPYH/, XJIIbKOITUPUT, (QIIFOOPUT, FATUT).

16. Kosunekiyst ropHbIX OO/ (TPaHUT, pa3iIMyHble (JOPMBbI KaJbLUTA - MEJI, MPaMOp, U3BECTHSIK).

17. KoJutekIusi TOpro9Irx UCKOMaeMbIX (He()Th, KAMEHHBIN yroJib, CIIAHIIBI, TOP(D).

18. CiupToBast FKCTpAKIHs XJI0poduiia U3 3eJ€HbIX JIUCTHEB.

19. TIpokanuBaHue Cyxoil 3eJIeHH pacTeHuil B My(elbHON Meuu ISl KOIMYECTBEHHOTO ONpeIeNIeHUs
MHHEPAJIbHBIX BEIIECTB B HHUX.

20. KauecTBeHHas peakiysl Ha KUCIIOPO.

21. KagecTBeHHas peakiysl Ha yIJIEKUCIIbIN ra3.

22. KagyecTBeHHas peakLys Ha U3BECTKOBYIO BOLY.

JlaGopaTopHBIE OMBITHI.

1. Onucanue CBOMCTB KUCIIOPOAA, YKCYCHOM KUCIIOTBI, aTFOMUHMSL.

2. CtpoeHue 1mIaMeHH CBe4H (CIMPTOBKH, CYXOT0 TOPIOYETO).

3. Habmonenne OpOyHOBCKOTO IBUKEHHUSI YACTUYEK YEPHOMU TYIIN M0 MUKPOCKOIIOM.
4. N3y4yeHne rpaHuTa ¢ TIOMOILBIO YBEIUYNUTEIBHOIO CTEKIIA.

5. OGHapy)eHHe )KUpa B CEMEHAX IMOJICOTHEUHUKA U TPEIIKOT0 opexa.

6. O6Hapy>xeHHe H3PUPHBIX Macell B aleTbCUHOBOM KOPKE.

7. OOHapy>keHue Kpaxmaia 1 0esnka (KIeHKOBUHBI) B IIIIEHUYHON MYKe.

8. OOHapy>keHHe YTIIEKUCIIOTO0 Ta3a B BbIIHIXa€MOM BO3/IyX€ C TIOMOIIIBIO M3BECTKOBOM BOJIBI.
JloManHmii SKCIiepruMeHT.

1. M3roroBnenue Mozenel MOJNEKyJ U3 IIaCTUIINHA.

2. luddy3ust HOHOB NTepMaHraHaTa Kajius B BOJIE.

3. Msyuenue ckopoctu auddy3un adpo30ei.

4. lucysus caxapa B Boje.

5. OnbITHI € MYCTOM 3aKPBITOM MJIACTUKOBOW Oy THUIKOH.

6. KonuecTBEHHOE ONpeIeieHUE COJEPKaHNS BOIbI B CBEKEW 3EJICHH.

7. BzaumoeiicTBre acCKOPOMHOBOM KHCIIOTHI € HOJIOM.



8. Mzyuenne cocraBa MOJMBUTAMUHOB U3 JIOMAIIIHEH allTeuKH.

9.00HapyxeHHne Kpaxmaja B MPOyKTaxX MUTAHUSI.

[paxTrueckas padora 1. 3HaKOMCTBO ¢ 1abopaTopHBIM 0060pyaoBaHueM. [IpaBuia Ge3omacHOCTH
pu paboTe B XUMUIECKOM KaOuHETe (Jlaboparopun).

[Mpaxtuueckast padora 2. HabmoneHue 3a ropsiiieit ceedoit. Y crpoiicTBo criproBku. [IpaBuia paboTsl ¢
HarpeBaTelIbHBIMK IIPHOOPAMH.

Tema 2.Matemaruueckue pacueTsl B Xumuu (9 4)

OtHOCHTENIBHBIE aTOMHAs M MOJIEKYJIsApHast Macchl. [ToHsATHE 00 OTHOCUTENIFHBIX AaTOMHOM U MOJIEKY-
JSIPHOM Maccax Ha OCHOBE BOJOPOAHON equHULIbI. OIpeeseHue OTHOCUTENBHOM aTOMHON MacChl XMMHYe-
CKHX 3JIEMEHTOB IO MepHoandeckoi Tadbnune. Haxoxnenue no ¢opmyiie BemecTBa OTHOCUTEIBHONU MO-
JEKYJISIPHOM MacChbl KaK CYMMBI OTHOCHTEJIBHBIX aTOMHBIX MAacC COCTABJISIOIIMX BEILECTBO XUMHUYECKUX
JJIEMEHTOB.

MaccoBast 105151 XMMHUYECKOT0 dJIEMEHTA B CJI0KHOM Bettiectse. [ToHsTre 0 MaccoBoit 1one -(W) xumu-
YECKOr'o JIEMEHTA B CJI0’KHOM BEILIECTBE U €€ pacyeT 110 (hopMyIie BeIleCTBa.

UYucreie BeniectBa U cMmecu. [lonsitue o unctom BemiectBe u cMecH. CMecu ra3o00pasHbie (BO3IYX,
IIPUPOJIHBIN ra3), )kujakue (HeTh) U TBepAbIe (TOpHBIE OPOABL, KyJMHAPHBIE CMECH, CHHTETUYECKHUE MOIOIIHE
cpencraa). CMecH TOMOT€HHBIE U TeTEPOTreHHbIE.

OObemHast 10N KOMITOHEHTa ra30Boil cMecH. [lonsTie 00 00beMHOI /1071e () KOMIIOHEHTa Ta30BOM
cmecu. CocraB BO3/lyXa U MPUPOAHOro rasza. Pacyer o0beMa KOMIIOHEHTA ra30BOi CMECH IO €ro 00beMHON
Jo1e, ¥ Ha00OPOT.

MaccoBas nons Bewecta B pactBope. [lonsitre o MaccoBoit one (W) Bemectsa B pactBope. PactBo-
pUTENL U PACTBOPEHHOE BEILECTBO. PacueTr Macchl paCTBOPEHHOIO BELIECTBA 10 MACCE PAaCTBOPA U MAacCOBOM
JI0JI€ paCTBOPEHHOI'O BELIECTBA U JPYTUE PACUEThI C UCIIOIb30BAHUEM 3TUX HOHATHH.

MaccoBas nonst ipumeceii. [lonsTre 0 yncToM BeecTBe U pumecu. Maccoas aouist (W) nmpume-
cu B 00pasie ucxoaHoro Beuiectsa. OCHOBHOE BelecTBO. PacueT Macchl OCHOBHOT'O BEIIECTBA 110 Mac-
CE BEIIIECTBA, COJEPIKAIIEr0 ONPECICHHYI0 MAaCCOBYIO JIOJII0 IPUMECEH, U JPYrHe pacueThl ¢ UCHOJIb-
30BaHUEM JTHUX MOHSITHUM.

JeMoHCTpanuu.

1. Munepainsl KynpuT ¥ TEHOPHT.

2. Okeunp prytu(Il).

3. Komnekuu pa3inuyHbIX BUJOB MpaMopa U U3eNui (WM WLTIOCTpALi U3enuil) u3 Hero.

4. Cmech pe4yHOro M caxapHOro Mecka U Ux pasjielieHue.

5. Komnexuus «HedTs 1 HEDTEIPOTYKTHD».

6. Konnekuust ObITOBBIX cMecel (KyJIMHApHbIE CMECH, CHHTETUYECKHE MOIOIIUE CPEICTBA, 1IaM-
MTyHH, HATUTKA U JIp. ).

7. quarpamMmma 0Ob€MHOT0 COCTaBa BO3/1yXa.

8. Jlnarpamma 06beMHOI0 cocTaBa MPUPOIAHOTO rasa.

9 IlpuroroBieHue pacTBOpa C 33aJaHHBIMU Maccoil U MaccoBOH Jl0Jiell pacTBOPEHHOTO Bellle-
CTBa.

10. O0pa31sl BEMIECTB U MAaTEPUATIOB, COICPIKAIINX OMPEACICHHYO OO TPUMECEH.

JloMamHuK 3KCIIEPUMEHT.

1. U3y4yeHne coctaBa ObITOBBIX KYJIMHAPHBIX U XO35HCTBEHHBIX CMECEH 10 AITUKETKaM.

2. IIpuroToBiieHHUE pacTBOpa COJIA, pACUYE€T MACCOBOM JIOJIM PACTBOPEHHOTO BEIIECTBA U OIIbI-
THI C ITOJIyYEHHBIM PacCTBOPOM.

3.M3ydeHne cocTaBa HEKOTOPHIX OBITOBBIX U (hapMalleBTHUECKUX MPENapaToB, COAEpIKALIUX
OIIPEAEIIEHHYIO AOJI0 IPUMECEH, 10 UX ITUKETKAM.



[Ipaktuyeckas pabora 3- [IpuroroBieHue pacTBopa ¢ 3aJaHHOW MacCOBOW JI0JIeH pacTBOPEH-
HOI'O BEIIECTBA.
KonTponbnas padora Nel mo teme «MaremMaTHKa B XUMHM.

Tema 3.4Bnenus, npoucxoasmue ¢ BemecrBamu (11 9)

Paznenenne cmeceii. [lonstue o pasnerneHMM cMmeceid M O4uCTKe BemecTB. Hekoropsie mpo-
CTeHIIMe CIIoCOObl pa3eNieHHusl CMecell: MPOCEeuBaHUe, Pa3/ieJIeHUe CMeceil MarHUTOM, OTCTauBaHUE,
JeKaHTalus, HIeHTpU(yrupoBanue, paz/ieJeHIe ¢ MOMOIIBIO JEIUTEIbHON BOPOHKH.

OunprpoBanue. PunbTpoBaHue B 1a00opaTopuu, ObITY U Ha Ipou3BoAcTBe. DUIbTpAT.

Ancop6uust. Ilonstue 06 agcopbuuu u agcopOeHTax. AKTUBUPOBAHHBIN Yrojb KaK Ba)KHEH-
Ui aacopOeHT, ero MCIOJIb30BaHUE B OBITY, HAa IPOM3BOJCTBE M B BOCHHOM Jiele. Y CTPOUCTBO
IIpOTHUBOTA3a.

Juctuianys, KpucTajuIu3alus U BblapuBaHue. JUCTUILIALMSA KaK IPOLIECC BBIACICHUS Be-
[IeCTBa U3 XKHUJAKOU cMecH. JlucTuiummpoBaHHas Boja u obnactu ee npuMeHeHus. [leperonka nedru.
Hedrenpoaykrsl. @pakuyoHHas MEeperoHka >KUIKOro Bo3ayxa. Kpucramimsauus U BblIapuBaHHE B
naboparopun (KpUCTAIN3aTOPHI U (hapOpOBBIC YAIIKH JJI BRIIAPUBAHUSA) U IPUPOJIE.

Xumnueckue peakuuu. [TonsaTne o XUMMUYECKON peakl UM KaK IpoLiecce NpeBpalleHus OJ-
HUX BEIIECTB B JApyrue. Y cIoBUs TEUEHHUS U MPEKpaALIEHUs] XUMUUECKUX pEaKLHil.

[IpusHaku XxumMHuecKMX peakuuid. VM3MeHeHHMe 1BeTa, BBINAJECHUE OCAaJIKa, PACTBOPEHUE
ocaJKa, BBIJICJICHUE ra3a.

JleMmoHCcTpanuu.

1. [IpocenBanue cMecu MyKH M caxapHOTo IecKa.

. PaznieneHne cmecu MOpOIIKOB CEPBI U JKEJIE3a.

. Pa3znenenue cmecu OpoOILIKOB CEphl U IECKA.

. Pasnenenne cmecu BOJBI U pACTUTENBHOTO Macila ¢ IOMOIIBIO JENUTEIbHON BOPOHKH.
. Hentpudyruponanue.

. GunbTpOBaHUE.

. PeciupaTopHble Macku U MapJieBble OBSA3KH.

. AlcopOLIMOHHBIE CBOMCTBA aKTUBUPOBAHHOTO YIJISL.

. Cunukareip U €ro NIpuMeHEeHHE B OBITY U JIE€rKOi MPOMBIIIJIEHHOCTH.

10. IIpoTuBOTa3s u €ro yCTpoucTBO.

11. Ilonyuyenne QUCTHUIUIMPOBAHHOW BOJIBI C MOMOUIBIO Ja00OpPaTOPHON YCTAHOBKM s Iie-
PETrOHKH )KUIKOCTEH.

12. Konnekuust «HedTh 1 HEDTETPOTYKTHI».

13. Pa3genenure cMecu nepMaHraHara u Juxpomarta Kajaus CocoO0M KpUCTaIIU3alHH.

14. B3aumopeiicTBUE MOPOIIKOB KejIe3a U Cepbl IPU HATPEBAHUU.

15. ITony4yeHue yrieKuciaoro rasa B3aMMOJEHCTBUEM MpaMopa ¢ KHCIOTOM M oOHapyeHue
€T0 C TOMOIIBIO H3BECTKOBOM BOJIBI.

16. Katanutuyeckoe pasjiokeHUe MEepoKCHia BOJopoaa (KaTalu3aTop — JMOKCH]I Map-
raHia).

17. ®epmeHTaTUBHOE Pa3IoKEHHUE NIEPOKCUAA BOJOPOAA C IOMOIIBIO KaTanasbl.

18. KHCIIOTHBIN OTHETYIINUTENb, €70 YCTPONCTBO M MPUH UM AEUCTBHUS.

19. Peakuus HeliTpanu3anuu okpameHHoro GenondraaenHoOM pacTBOpPa MIET0YH KHUCIOTOH.

20. B3aumoseiicTBue pacTBOpOB MepMaHraHaTa U AUXpoMaTa KaJus ¢ pacCTBOPOM Cyibpura
HaTpus.

21. [Monyuenue ocanka ruapokcuma meau (I1) unu ruapoxcuaa xenesa(lll) peakmueir 06-
MEHa.

22. PacTBOpEHME MOJIYUYEHHBIX OCAJIKOB THJAPOKCHI0B METAIIOB B KUCJIOTE.

23. TlonyuyeHue YTJIEKHCIOTO ra3a B3aUMOJICHCTBHMEM pacTBOpa KapOoHaTa HaTpHs C KHUCIO-
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TOM.
JlaGopaTopHBIE OIBITHI.

1. U3rotoBnenue ¢puiabTpa U3 GUiIbTpoBaIbHOM Oymaru win OyMakHO# candeTkH.



2.

N3yuyeHue ycTpolicTBa 3aKUTaJIKU U €€ IIIaMEHH.

JloMaIHui 3KCIIEPUMEHT.

1.
2.

Pa3nenenue cmecu CyXxoro MoJIoKa M pe4HOro IecKa.
N3roToBieHne MapiaeBod MOBA3KH KaK CPEACTBA UHAWBUAYAIBHOU 3AIUTHI B IIEPUOJ IIU-

ACMHUU I'pHUIIIIA.

3.
4. AI[COp6I_II/IH AKTUBUPOBAHHBIM YIJIEM KpacCAIIUX BCIICCTB IMECIICU-KOJIbI.

3.

6. I/I3yquI/Ie coCTaBa U NPUMEHCHHA CHUHTCTHYCCKUX MOIOIIHUX CPEACTB, COACPIKAINIUX DH3U-

MBI.

7.
8.
9.

OTtcTanBaHue B3BECU MTOPOLIKA JIJIS YUCTKU ITOCY/]Ibl B BOJIE U €€ JIEKAHTALIUS.
AncopOLus KyKypy3HbIMU NTAJIOUKaMU [IapOB NaXyuHX BEIIECTB.
Pa3znoxxeHne cmecu NUTHEBOM COJbI M caXxapHOU IyApbl IPU HArpPEBAaHUH.

PactBopenue B Boae Tabnerku acnupuHa YIICA.
[IpuroroBiieHUE U3BECTKOBOW BOJbI U OMBITHI C HEM.

10. B3aumoseiicTBue pacTBopa repMaHraHara Kajiusi ¢ aCKOpOMHOBOW KHUCIOTOM.
[TpakTiueckas pabota 4 (HoMalIHU SKCIIEpUMEHT). BoipaniBanue KpUCTAIIIOB COJIH.
[TpakTuueckas padora 5. OuncTka MOBapeHHOMN COJIH.

[IpakTrueckas padora 6 (moMamrHui SKcriepuMenT). Kopposus MeTanios.
KonTponbras padota Ne2 . «SIBieHHsI, TPOUCXOISAIINE C BEIICCTBAMMY.

Tema 4.Pacckasbl 10 xumuu (34)
Yuenunueckass koHbepeHIus «Bpigarommuecs pycckue yuyeHble-XUMHUKW». JKU3Hb U JeATelb-
HocTh M. B. Jlomonocoga, /[. 1. MenaeneeBa, A. M. bytiepoga.

Konkypc coobmienunii yuammxcst «Moe mrodumoe BemecTBo». OTKPHITHE, TOJIYICHUE U 3HAUYe-

HHUEC BI)I6paHHBIX ydJaluMucCsa BCIICCTB.

Konkypc yuennueckux npoektoB. MccieqoBanus B 00JaCTH XMMAYECKUX peakIuii: (OTOCHH-

TE3, TOPCHUC U MCAJICHHOC OKUCJIICHHUEC, KOPPO3HA MCTAJIJIOB U CIIOCOOBI 3alllUTBI OT HEC, APYyTUC pe-

aKIl1u, BBI6paHHBIC ydalnuMucH.



3. KanengapHo-TeMaTn4eckoe IIaHHPOBaHUE YPOKOB XUMHHK B 7 Kiacce. (1 uac B Hexenmto, Bcero 34 vaca)

KomngecTBo yacos

DneKTpoHHBIC U }-

Ne | rova ypoka poBbIe 00pa3oBa-
n/o Bcero KontponbsHbie pabotel | IlpakTryaeckne paboThI TeTbHBIE Pecypebl
1 XuMusl Kak 4acTh ecrecTBo3HaHus. [Ipeamer xu- 1
Muu. BBoasslil nHCTpYKTaX 1o Th
2 MeTopl U3yUYEHHUsT €CTECTBO3HAHMS. 1
3 [TpakTuueckast padora. Ne 1. 3HakoMcTBO ¢ nabo- 1 1
patopHbIM obopynoBanueM. [IpaBmia Th npu pa-
00Te B XMMHUYECKOH J1Ta00paTOPHH.
4 [TpakTnueckas padora. Ne2 HabGmronenue 3a ropsi- 1 1
el cBe4ou. YcTpoucTBO cnupTtoBku. IIpaBmia
paboThI ¢ HAarpeBaTEeIbHBIMU MPUOOpaMH.
5 MopenupoBanue 1
6 XUMHUYECKUE 3HAKU U (DOPMYJIBI. 1
7 Xumus u hu3HKa. 1
8 ArperaTHble COCTOSIHHS BEIISCTBA 1
9 Xumus u reorpadus 1
10 | Xumus u 6uosorust 1
11 | KauecTBeHHBIE PEAKIMHI B XUMHUH. 1
12 | OTHocuTeIbHAs aTOMHAs M MOJIEKYJISPHAsI MACCBI. 1
13 | MaccoBast 10711 XHMHUYECKHX 3JIEMEHTOB B CJIOXK- 1
HOM BEIIIECTBE.
14 | Yucrele BelecTBa U CMECH. 1
15 | O6bemHas noJsi KOMIOHEHTA Ta30BOM CMECH. 1
16 | MaccoBas J1oJis pacTBOPEHHOTO BEIIECTBA B pac- 1
TBODE.
17 | Ilpaktuyeckas pabota. No.3 «IIpurorosnenue pac- 1 1
TBOpA € 3aJJaHHOW MacCOBOM JI0JIEN PACTBOPEHHOIO
BEIICCTBA
18 | MaccoBas noist mpuMecen. 1
19 | Pemenue 3aau 1 ynpaxHeHu# mo reme «Matema- 1

THUKa B XUMHUHN»




20

Kontponbnas pabora Nel «Marematnka B XH-
MUnN».

21 | Paznenenue cmeceir. CrocoObl pa3nelieHus cMe-
ceil.

22 | OuabTpoBaHHE.

23 | AncopOrus.

24 | JucTwiisanus WIM TEeperoHka, KpHUCTalin3alus,
BBIITAPHBAHUE.

25 O6cyxnenue pesyiapraToB. [IpakTuueckas padora.
No.4 (momamHuii SKCIIEPUMEHT).

« BpIpamuBaHue KpUCTAIIOB COJIN.

26 | [Ipaktuyeckas padota. No5 «OuuncTka nmoBapeHHON
COJIH»

27 | XUMHYeCcKHe peakiuu. YCIOBUS TPOTEKAHHUS H
MPEKpaIleHUs] XUMHUECKUX PeaKlnil.

28 | Ilpu3HaKkyu XUMHUYECKHUX PEAKIIHA.

29 | ObcyxnaeHue pe3ynbTatoB lIpakTuueckas paboTa.
No6 « W3yuenume mpoliecca KOPPO3UHU IKele3a
(ToManIHui SKCIEPUMEHT).

30 | O0OoOieHne U cucreMaru3anusa 3HaHui no Teme "
Arnenus, npoucxonsmue ¢ BemecrBamu' Iloaro-
ToBKa K K.P. No2.

31 | KonrponbHas pabota Ne2. «SIBneHus, mpoucxo-
JSIIUE C BEIIECTBAMI.

32 | IloBropenue. YueHuueckass KoHgpepeHIHs. «BbI-

JAIOIIMECS PYCCKUE YUYEHBIE XUMUKU» O KU3HU U
nestenbHOCcTH M.B. JlomonocoBa, [I.11. Menaeie-
eBa, A.M. bytnepoga.




33

[ToBroperne. KoHkypc coOOmEHH ydamuxcs
«Moe nmo0UMOe XHMHUYECKOE BEIIECTBO» 00 OT-
KpBITUH, TOJXYYEHHMM M 3Ha4yeHHH BbIOpaHlHOro
XUMHUYECKOTO BEILIECTBA.

34

[ToBroperne. KoHKypC y4YEHHUYECKHX IPOEKTOB,
IOCBSIIEHHBII HCCIEIOBAHUAM B O0JIACTH XUMH-
YECKUX PEAKIIHI.

OO11ee KOJIMYECTBO YaCOB B IPOTrpaMMe

34




4, Y4eOHO-METOINYECKNI KOMIUIEKC.

OcHoBHas nuTeparypa

Ne

HaszBanue yueOHuKa

Knacc

®UO aBTOpa

N3nareancTBO

T'on n3manus

1

Xumus. BBoaHbI  KypC.
KJ1ace

7

I"abpuensu O.C.

M.: JIpoda

2022
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