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IInanupyemMble pe3y/ibTaThbl 0CBOEHHS Kypca BHEYPOUYHON /1eATeILHOCTH

JlesTenbHOCTh  00pa30BaTEIBHOIO YUPESKICHUS B OOYYCHHMHM XUMHUHM JIOJDKHA OBITh
HaIpaBlieHA HA TOCTKEHUE O0YJAOIIMMHUCS CICAYIOMINX JUYHOCTHBIX PE3YIbTaTOB:
OOyuaromuiicst 10KeH:

—  3HATh U MOHUMATh: OCHOBHBIC MCTOPHUYECKUE COOBITHS, CBSI3aHHBIC C Pa3BUTHEM
XUMHUHM W OOIIECTBA; AOCTH)KCHUS B OOJIACTH XUMHUHU M KyJIbTYpHBIC TPaIWIUU (B YaCTHOCTH,
HAy4YHBIC TPAJMIIMH) CBOCH CTpaHBbI; OOLIEMHPOBBIC NOCTHIKEHUS B 00JACTH XHWMHH; OCHOBBI
3I0pOBOr0 00pa3a >KU3HH; MpaBuUiia MOBEIEHUS B YPE3BBIUYANHBIX CUTYyalMAX, CBS3aHHBIX C
BO3/ICIICTBIEM pa3UYHbIX BEIECTB; COLMAJIbHYI0 3HAUYMMOCTh M CoOJAepkaHue mpodeccui,
CBSI3aHHBIX C XMMHEI; OCHOBHBIE MIpaBa U 00S3aHHOCTU TpakJaHWHA (B TOM YHUCIIE yYalllerocs),
CBSI3aHHBIE C TUYHOCTHBIM, MPOPECCHOHATBHBIM U )KU3HEHHBIM CAMOOTPEICIICHUEM;

—  HCHOBITHIBaTh: YyBCTBO TOPAOCTH 32 POCCUMCKYI0 XUMUYECKYIO HAYKY U YBa)KEHUE
K HCTOPUHU €€ Pa3BUTHUS; YBAXKEHUE U NPHUHATHE JOCTHKEHUNW XMMHUU B MHUPE; YBa)KCHHE K
OKPYXAIOIMUM (YJalluMCSl, YYUTEISIM, POAMUTENSIM M JAp.) — yMETh CIYyIIaTh U CIBIIIATh
napTHepa, MPU3HABATh MPABO KaXJAOro Ha COOCTBEHHOE MHEHHE M TPUHUMATh PELICHUS C
Y4ETOM TO3UIINI BCEX YIaCTHUKOB;

—  CaMOyBa)XCHHE U HMOLIMOHAIBHO-TIOJIOXKHUTEIbHOE OTHOLICHHE K ce0e;

—  IpU3HaBaTh: IIEHHOCTh 3/I0POBbS (CBOEr0 M APYTHX JIIOJCH); HE0OXOAUMOCTh
CaMOBBIPAKEHHUS, CAaMOPEAIN3aLMU, COLIMAIBHOTO IPU3HAHUS;

—  0OCO3HaBaTh: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CAMOCTOSTEIIbHBIM MOCTYIKaM U
JEUCTBUSIM, TIPUHATUIO OTBETCTBEHHOCTH 32 MX PE3YJIbTAaThl; TOTOBHOCTH (MJIM HETOTOBHOCTD)
OTKPBITO BBIPAKATh U OTCTAUBATh CBOIO MO3UIINIO U KPUTUYHO OTHOCUTHCS K CBOUM IMOCTYIIKAM;

—  MpOSIBIATH: JOOPOKENIATEIHHOCTh, JOBEPUE€ W BHUMATEIBHOCTh K JIIOMISM,
TOTOBHOCTh K COTPYIHHUYECTBY H JpykOe, OKa3aHUIO TIOMOINM HYXXIAIOIIMMCS B HEW;
YCTOMYMBBIA TO3HABATENbHBIM WHTEpEC, HHUIIMATUBY U JTIOOO03HATEIHHOCTh B M3yYECHHUH MHpPA
BEILIECTB U PEAKIUK;

—  UENEYyCTPEMJIEHHOCTh W HACTOMYMBOCTh B JOCTHIKEHHUH ILIEJIE, TOTOBHOCTh K
IIPEOIOJIEHUIO TPYJHOCTEM;

—  yOEXIIEHHOCTh B BO3MOKHOCTH TTO3HAHUS MPUPOJIbI, HEOOXOIUMOCTH Pa3yMHOTO
WCIIOJIH30BAHUS TOCTHKCHUI HAYKH M TEXHOJIOTHH /I pa3BUTHS OOIIECTBA;

—  yMETh: YCTAHABIMBATh CBSA3b MEX]Y LIEJIbIO U3YUEHUSI XUMUU U TEM, AJI YEro OHa
OCYIIECTBISICTCS (MOTHUBAMHM); BBIMOJHATH MPOTHOCTUYECKYIO CaMOOIICHKY, PETYJIHUPYIOIIYIO
AKTHUBHOCTh JIMYHOCTH Ha JTare €€ BKIIOYECHHUS] B HOBBIM BHUJ JACATEIBHOCTU, CBSI3aHHBIN C
HA4YaJIOM W3Y4YEHHUS] HOBOTO YYEOHOrOo MpeaMeTa — XWUMHU; BBIIOJHITH KOPPUTHPYIOUIYIO
CaMOOIICHKY, 3aKJIFOYAIONIYIOCS B KOHTPOJE 3a MPOIECCOM HU3YYCHUS XUMHUU U BHECEHUU
HEOOXOJUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIUX 3TalaM M CHOCc00aM M3y4eHHUs Kypca XUMUWU;
CTPOUTH JKU3HEHHbIE W TMPOPECCHOHANbHBIE IUIAHBI C YYETOM KOHKPETHBIX COIHMAIbHO-
HCTOPUYECKHX, MOJIUTHIECKUX ¥ IKOHOMUYECKUX YCIIOBUN; OCO3HABATH COOCTBEHHBIE IIEHHOCTH
U UX COOTBETCTBHUE MPUHUMAEMBIM B KU3HU PEILICHUSAM; BECTH AHAJIOT HA OCHOBE PAaBHOMPABHBIX
OTHOIIICHUW U B3aUMHOTO YBAXEHUS;, BBIJICTISATH HPABCTBEHHBIN aCIIEKT MOBEJACHUS U COOTHOCHUTH
MOCTYIIKH (CBOU W IPYTUX JIOJICH) U COOBITHSI C IPUHSATHIMU STUYSCKUMHA HOPMaMH; B TIpeeax
CBOMX BO3MOYKHOCTEW TIPOTHUBOJICHCTBOBATH JACHCTBUAM W BIHUSHUSAM, TIPEICTABIISIONINM YTPO3Y
JKWU3HH, 37J0POBBIO M 0€30MAaCHOCTH JIMYHOCTH M OOIIECTRA.

MeTanpeamMeTHbIMHU pe3yIbTaTaMU SIBIISIOTCS:



* ONIPEACNIATh MPOOJIEMBI, T. €. YCTAaHABIWBAaTh HECOOTBETCTBHE MEXIY >KEIIaeMbIM U
e CTBUTEIIHHBIM;

* COCTABJISITh CJIOXKHBIM TIJIaH TEKCTA;

* BJIaJICTh TAKHM BHIOM H3JI0’KCHHS TCKCTA, KaK IIOBSCTBOBAHUC;

* [10/1 PyKOBOCTBOM YUHUTEJISI POBOJUTH HETIOCPEICTBEHHOE HAOIIOICHUE;

* [10]] PYKOBOJACTBOM YYHTENSI OGOPMIIATh OTYET, BKIIOYAIOIIMK ONMUCAaHUE HAOJIOICHUS,
€ro pe3yybTaTOB, BBIBOJIOB;

* HCTOJB30BaTh TaKOH BHJI MBICICHHOTO (HMIE€aJIbHOTO) MOICIMPOBAHHUS, KaK 3HAKOBOE
MOJICIMpOBaHNE (HA TpUMEpPEe 3HAKOB XHUMHUYECKHUX DJIEMEHTOB, XHMHUYECKHX (opmyin);
UCIIOJIb30BaTh TaKOH BUJ MaTepPHAILHOTO (TPEIMETHOT0) MOJCIMPOBAHUS, KaK (QU3NUIECcKoe
MoieJIupOBaHue (Ha MpUMepe MOACIUPOBAHUS AaTOMOB U MOJIEKYJ);

* MOJIy4aTh XUMHUYECKYI0 HH(OPMAIIHIO U3 Pa3TMYHBIX UCTOYHUKOB,;

* OIpENENSITh OOBEKT U ACIEKT aHAIN3a U CUHTE3a;

* OIIPEACIIATh KOMIIOHEHTH 00bEKTa B COOTBETCTBUH C aCTICKTOM aHAJIM3a U CHHTE3a;

* OCYUIIECTBJIATH KAUECTBEHHOE U KOJIMYECTBEHHOE OMMCAHNE KOMIIOHEHTOB O0BEKTa;

* OIPEENSATh OTHOLICHHS 00bEKTa C APYTUMHU O0BEKTAMU;

* OIPEENATh CYIIECTBEHHBIC TPU3HAKUA O0BEKTA.

B cBete noctrkeHrs mpeAMeTHBIX 00YYaIOUUNCs HAyYumcs.

* UCTIOJIb30BaTh NIPU  XapPaKTEPUCTUKE BEIIECTB IMOHATHSA: «aTOM», «MOJICKYJIay,
«XUMHYECKHUH JIEMEHT», «XUMHYECKUHN 3HAK, I CUMBOJ», «BEIIECTBO», KIIPOCTOE BEILIECTBOY,
«CIIO’)KHOE BEIIIECTBOY, «CBOMCTBA BEIIECTBY, «XUMHUCCKHE SIBIICHUN», «PU3NUCCKUE STBICHHUS,

«K0X(PUIMCHTB», «HUHJEKCBhD», «OTHOCUTEIbHAS aTOMHAas Maccay, «OTHOCHUTEIbHAs
MOJIEKYJISIpHAsi ~Macca», «MaccoBas JOJs  DJIEMEHTa»; 3HaTh: MpPEeIMEThl U3y4YCHUS
€CTeCTBEHHOHAYYHBIX JUCUMUIUINH, B TOM YHCIe XUMUU; Xxumuueckue cumBodbl: Al, Ag, C, Ca,
Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHHs U IPOU3HOIICHHE;

* KJ1accu(UUIMPOBATh BEUIECTBA 10 COCTaBY Ha MIPOCTHIC U CIIOXKHBIE;

* pa3InuaTh: TeJa U BEIIECTBA; XUMHUYECKUHN JIIEMEHT U MPOCTOE BEIIECTBO;

* ONUCHIBATh: (OPMBI CYIIECTBOBAHUS XHWMHUUYECKHX DJIEMEHTOB (CBOOOJHBIE aTOMBI,
IIPOCTBHIE BEIECTBA, CJIOXHBIE BelllecTBa); TabmuuHyto ¢opmy Ilepuoanueckoit cucTemsl
XUMHUYECKUX DJJIEMEHTOB; TOJIOKeHue siaeMeHta B Tabmune J[. M. MenneneeBa, HCIOIb3ys
MOHSTUST «TIEPHOJ», «TPYIIa», «rJaBHAas MOATPYIIay, «M000YHAas MOATPYIa»; CBOICTBa
BEIIEeCTB (TBEPABIX, KHUAKHX, Ta3000pa3HbIX);

* 00BSCHATH CYIIHOCTh XUMHUYECKHX SIBIEHUH (C TOYKHU 3pEHUS aTOMHO-MOJEKYISIPHOTO
YU€HUS1) ¥ UX IPUHIUITHAIBHOE OTINYKE OT (PU3HUECKUX SIBICHUN;

* XapaKTepU30BaTh: OCHOBHBICE  METOABl  M3YUEHUS  E€CTECTBEHHBIX  JUCHHUILUIUH
(HabmroieHne, DKCIEPUMEHT, MOJCIUPOBAHUE); BEIIECTBO IO €ro XHUMHYECKoll Qopmyre
COTJIACHO TIJIaHY:

KaueCTBEHHBIA COCTaB, TUII BEIIECTBa (ITPOCTOE WM CIIOKHOE), KOJTMYECTBEHHBIN COCTaB,
OTHOCHUTEJIbHAsT MOJIEKYJIsIpHAasi Macca, COOTHOILIEHHE MacC 3JEMEHTOB B BEILIECTBE, MACCOBbBIE
O DIIEMEHTOB B BEIIECTBE (M1 CIIOXKHBIX BEHIECTB); POJb XUMHUHU (TOJOXKHUTEIBHYIO H
OTPUIATENILHYIO) B )KU3HU YEIIOBEKa, apTyMEHTHPOBATh CBOE OTHOIIIEHHUE K 3TOH mpobieme;

* BBIYUCJIATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO MacCy BELIECTBA U MAacCOBYIO JIOJIO
XAMHYECKOTO 3JIEMEHTa B COCIMHCHUSX ;

* MPOBOANTH HAOJIOICHHSI CBOMCTB BEIIECTB U SIBJICHUN, TPOUCXOJISIINX C BEIIECTBAMU;



* coOMOaTh TpaBWJa TEXHUKUW OE30MAaCHOCTH TPU TPOBEACHUM HAOIIOACHUN U
71a00paTOPHBIX OIBITOB.

Tonyuum 803MONCHOCIb HAYYUMBCS:

— TPUMEHSATH CICAYIONIME TOHSATUS: XHMHUYECKHW JJIEMEHTa, aToM, MOJEKYJa,
OTHOCUTEIIbHAsT aTOMHAsi Macca, OTHOCHTENIbHAs MOJICKYJISIpHAs Macca, MPOCTOE U CIOXKHOE
BEIIIECTBO, MACCOBAsl IOJISl BEIIECTBA, MOJISIPHBIA 00BEM;

—  Ha3bIBaTh, ONPEILNIATh, XapaKTEPU30BaTh BEIIECTBA, OOBSICHSTH SIBJICHUS U CBOWCTBA,
BBIMOJIHATH XUMHUCCKUI SKCIICPUMEHT;

—  OOBACHATH JCHCTBUE W3YYEHHBIX 3aKOHOMEPHOCTEH, YCTaHABJIMBATh IPHYUHHO-
CJICZICTBEHHBIC 3aBUCHMOCTH MEX]ly N3YUYCHHBIMU SIBJICHUSIMH U TIPOIIECCAMH;

— oOpamarecs ¢ Ja0OpaTOpHBIM OOOPYIOBaHHEM, COOJNIIOJIATh MpaBWIA TEXHUKU
0€301IaCHOCTH, TPOBOJIUTH IPOCTHIE XWMHYECKUE OIBIThI, HAOIIOAaTh 32 XUMHUYECKUMHU
MpoIleccaMy Ha YPOKe U B OBITY U 0pOPMIIATH pe3yabTaThl HAOIIOICHUH.

Dopmul peanusayuu nPpozpamMMmel.
[IporpamMma mpemycMaTpuBaeT NMPOBEIACHHUE TPAJAMIIMOHHBIX U HETPAJAUIIMOHHBIX 3aHSATHH.

Hcnonb3yercst ppoHTaNIbHAS, TPYIIIIOBAs, HAMBHyalbHAsE paboTa,
paborta B mapax.

Jis ycnenHoi peajiu3aiuy IporpaMMbl HEOOX0AUMO, YTOOBI yueOHas IeATEIbHOCTh
MIPOBOJIUJIACH B PA3HOOOpa3HBIX hopmMax:
* 3aHATHUS KPY)KKOB;
* IPaKTHKYMBI,
* 1a00paTOPHBIC OTIBITHI,
* TPCHUHTH;
* MPOBEJICHUE JUIAKTUYCCKUX U POJICBBIX T,
* yueOHBIC TUAJIOTH;
* MPOCKTHAS IeATEITHHOCTH;
* pa3JIMYHbIC TBOPUYCCKHE 3aIaHUS;

ConeprxaHue Kypca BHEYPOUYHOI IeSITEIbHOCTH

O01mas xapakTepucTHKA MPOrPaMMbl
3HAKOMCTBO Y4alUXCsS C BEIIECTBAMHU, U3 KOTOPBIX COCTOUT OKPYKAIOIIHUNA MHP,

MMO3BOJIACT pACKPBITh Ba)KHEHIIIE B3aMMOCBSI3H YEJIOBEKa U BEIIESCTB U cpeac ero oOuTaHus.

C uenbto (GOpMHPOBAHUS OCHOB XHMHYECKOTO MMPOBO33pEHHs IMpeJHa3HAuYeHa
porpaMMa BHEYpOUHOI 1€ATeIbHOCTH.

ITpu peanuzanuu AaHHON MporpamMmbl OyAeT 3aJeicTBOBAaHO 00OpyNOBaHME LIEHTpPA
«Touka pocrtay.

[IporpamMma paccuutana Ha 1 ron u pa3duta Ha MOJIyNH, O0IIee KOJTHMYECTBO 4acoB — 68

(34-04H0, 34-TUCTAHIIOHHO)
MeTobl peau3amuy MporpaMmsbl

[Iporpamma mnpenycMmaTpyBaeT NPUMEHEHUE pPa3IMYHBIX METOJAOB W IPHUEMOB, 4YTO
MO3BOJISIET caenath o0y4deHue 3 PEeKTUBHBIM U UHTEPECHBIM:

®  CEHCOPHOTO BOCIPHATHUSA (JIEKIIUH, TPOCMOTp BureodpuabmoB, CJI);

e mpakTudeckue (JrabopatopHbie PabOTHI, SKCTIEPUMEHTHI );



¢ KOMMYHHUKATUBHBIC (IUCKyCCUU, O€Cebl, POJIEBBIE UTPHI);
® KOMOMHUPOBaHHBIC (CAMOCTOSITENIbHAsS padoTa);
e  TpoOIeMHBIN (COo3AaHUE MPOOJIEMHON CUTYAIIHH ).

Iledacocuyeckue mexnonocuu, UCNOIb3YeMble 8 00VUEHUU:
¢ JIMYHOCTHO-OPUEHTUPOBAHHBIC TEXHOJIOTHH IMO3BOJISIOT HANTH WHIUBUIYATbHBINA ITOAXO0T
K KaXJ0My peOeHKy, CO3[aTh /s HEro HEoOXOJWMEBIE yCIoBHS KoMdopTra W ycrexa B
oOydernu. OHU TpeNyCMaTPUBAIOT BBIOOP TEMbI, O0BbEM MaTepualla C YYETOM CHII,
CIIOCOOHOCTEH M WHTEPECOB peOEHKa, CO3Al0T CUTYALUIO0 COTPYIHUYECTBA JJISi OOUICHHUS C

JAPYTMMU 4ICHAMH KOJIJIEKTHUBA.

L4 TexHomorus TBOp‘{GCKOI;'I ACATCIIBHOCTH HCHOJIL3YCTCA JId TMOBBIIICHUA TBOp‘IeCKOfI

AKTHBHOCTH I[eTeﬁ.

e TexHomorus HCCIEIOBATENBCKON JAEATEIBHOCTH TIO3BOJISICT pPa3BHBaTh y JeTed
HaOJII0IaTeIbHOCTD, JIOTHKY, OOJBIIYI0O CaMOCTOSITENILHOCTD B BBIOOpE LIENICH M ITOCTaHOBKE
3aj1a4, MPOBEICHUH OIBITOB U HAOIOACHUH, aHaIM3e U 00paboTKe MOTY4YEHHBIX PE3yIbTaTOB.
B pe3ynbraTe NpoucXoAuT aKTUBHOE OBJIAJICHUE 3HAHUSIMH, YMEHHUSIMHA U HABBIKAMH.

e TexHomorusi MeETOJOB TpoekTa. B oOcCHOBe JTOro MeTofa JISKHUT pa3BUTHE
MIO3HABATEIbHBIX HMHTEPECOB YYAIUXCS, YMEHHE CaMOCTOSTEIBHO KOHCTPYHPOBAaTh CBOH
3HAHHSA, OPHEHTHPOBAThCA B HMH(OPMALMOHHOM NPOCTPAHCTBE, PA3BUTHE KPUTUYECKOTO
MBIIIICHUS, (HOPMHPOBAHHE KOMMYHHKATUBHBIX U IPE3CHTAIMOHHBIX HABBIKOB.

Cpeocmesa:

e [porpamMMHOE 00ecIeueHue;
e  VIHTepHET TEXHOJIOTHH;

e obOopynoBanue neHTpa «Touku pocTtay.
Copaeprxanue nporpaMmbl
I'naBa 1. XuMus B HeHTPe eCTeCTBO3HAHUA

XuUMHS Kak 4acTh ecrecTBo3HaHus. lIpenmer xumuu. XuMus — 4acTh €CTECTBO3HAHMS.
B3aumooTHOIIEHUs 4YeloBeKa W OKpyxkaromero mupa. IIpeamer xumun. @uzndeckue Tena U
BemiecTBa. CBoMCTBa BellecTB. [ [puMeHeHnE BEIIeCTB Ha OCHOBE X CBOMCTB.

HaGmronenne u sKCriepuMeHT Kak METO/bl M3YUYEHHUs €CTECTBO3HAHUA U XUMuU. HaOmroneHue
KaK OCHOBHOW METOJI TO3HAHMS OKPYKAIOIIETO MHUpPA. YCJIOBHUS TPOBEICHUS HAOIIOICHUSI.
['unotes3a. Dkcnepument. BeiBoa. Ctpoenue mnamenu. Jlaboparopus u 060pyaoBaHue.

MonenupoBanue. Moaenb, moaenupoBanue. OCOOEHHOCTH MOJEIHPOBAHHS B reorpaduw,
¢usuke, Ouonmormu. Mogenu B Ouonoruu. Mymsoxku. Mogenu B ¢usuke. DnekTpodopHas
mammHa. [eorpaduueckue Moxaenu. XWUMHUECKHE MOJAENHU: MpeIMEeTHbie (MOJEIH aToMma,



MOJIEKYJ, XUMHUYECKUX M TPOMBIIUIEHHBIX IPOU3BOJCTB), 3HAKOBbIE, WJIM CHMBOJIbHBIE
(CUMBOJIBI JIEMEHTOB, (DOPMYJIBI BELIECTB, YPABHEHUS PEaKIIUil).

XuMudeckue 3HaKd W (QOopMynbl. XUMHUYECKHH 3leMeHT. XHMHYECKHe 3Haku. Mx
o0o3HaueHHe, MPOU3HOUICHHE. XHUMHUYECKHe (GOopMynbl BemecTB. lIpocTbie M CIOXHBIE
BemecTBa. Muaekcol u koagduuuenTsl. KauecTBEeHHBIN U KOJMYECTBEHHBINH COCTaB BELECTBA.

Xumusi W (pu3uka. YHUBEpCaIbHBIM XapakTep TMOJOKEHHH MOJCKYISIPHO-KUHETHYCCKON
teopun. IloHsaTHs «arom», «Moiekyla», «uoH». CrpoeHue BemecTBa. Kpucrammmdeckoe
cocTosiHue BemlecTBa. Kpucrannnueckue pemerku TBepabix BewecTs. JJuddysus. bpoyHosckoe
JBIKEHME. BelecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

ArperaTHble cocTOsiHUS BemiecTB. [lonsTHe 00 arperaTHOM cocTosiHMM BenlecTBa. Ousznueckue
U XUMHYECKue siBiieHus. ['a3000pa3Hble, KUIKNE U TBEp/IbIe BelecTBa. AMOp(HBIE BEIIECTBA.

Xumus u reorpadus. Ctpoenue 3emiu: sapo, MaHTHs, Kopa. Jlurtocdepa. Munepansl u
TOpHBIE TOPO/Ibl. MarmMaTH4ECKHE U OCaI0UHbIE (HEOPraHMYECKUE U OpraHUYECKUe, B TOM YHUCIIE
U TOPIOYHE) MOPOJIBI.

Xumust U Ouosorusi. XHUMHUYECKUH COCTaB JKUBOW KJIETKM: HEOpraHuueckue (Boxa M
MHUHEpaJIbHble COJIM) M oOpraHuyeckue (O€nIKu, >KUPBI, YIJIEBOJbI, BUTAMHUHBI) BEILECTBA.
buonoruueckas ponb BOAbl B kuBOU KieTke. PotocuHTe3. Xiopodwmi. buonoruueckoe
3HAYCHHE KHUPOB, OCIKOB, d(PUPHBIX Macell, yIIIeBOJOB U BUTAMUHOB /ISl )KU3HEACSATEIHHOCTH
OpraHU3MOB.

KauectBennsle peakumu B xuMmuu. KauecTBeHHble peakuuu. PacrozHaBaHue BEHIECTB C
MIOMOUIbI0 KA4YECTBEHHBIX peakIui. AHanuTuueckuil curHain. OrmnpeznenseMoe BEUIECTBO U
pPEaKTUB Ha HETO.

Hemoncmpayuu

e Komekusi pa3iauyHbIX MpenaMeToB win (otorpaduii MpeaMeToB W3 ATIOMHHUS IS
WJUTFOCTPALIMM UJIEH «CBOMCTBA — IIPUMEHEHUE.

e YyeOHOe 00Opy/nOBaHME, UCIOJIB3YEMOE Ha ypokax (HU3uKH, Ouojoruu, reorpadpuu u
XUMUH.

e DnexkTpodopHas MamuHa B jedcTBuM. ['eorpaduueckne Mmonenu (riaodyc, Kaprta).
buonornueckue mozenu (MyJsKM OpraHOB M CHUCTEM OpPraHOB pPAacCTEHUM, >KMBOTHBIX U
yenoBeka). dDusnueckue U XUMHUYECKHME MOJEIM aTOMOB, MOJEKYJI BEUIECTB U
KPUCTAJUIMYECKUX PELIETOK.

e OObeMHBIE M IIAPOCTEPKHEBBIE MOJETN BOJbI, YIJIEKHCIOIO W CEPHUCTOrO Ta3oB,
METaHa.

e OOpa3ipl TBEPIBIX BEIIECTB KPUCTAIMYECKOTO CTPOEHUS. Moaenu KpUCTATUTMYECKUX
PELIETOK.

e Boma B Tpex arperatHelx COCTOSHMSX. KOIEKIUs KpUCTAUIMYECKUX W aMOp(HBIX
BEILECTB U U3JCIIUN U3 HUX.

e Kosuteknus MUHEpasioB (J1a3ypuUT, KOPYH/, XaJIbKOIUPUT, (DIFOOPUT, TaJIHT).

e Kosutekuust ropHeIX MOpoJ (TpaHUT, pa3iinyHble (OpPMBI KallbLIUTa — MEJ, Mpamop,
W3BECTHSIK).

o KoJieKIusi roprounx UCKOMaeMbIX (He(Th, KAMEHHBIN YTOJIb, CIIAHIIBI, TOPD).

Hemoncmpayuonnsvie skcnepumenmaol

e Hayunoe HaOntoeH1e U ero onucanue. M3yuenne cTpoeHus iaMeHH.

e CriupToBast 3KCTPaKIMA XJI0po(duiia U3 3eJIeHbIX JTUCTHEB PACTCHUH.

e «IlepennBanHue» yrieKuciaoro ra3a B CTAaKaH Ha yPaBHOBEIICHHBIX BECaX.



e KayecTBeHHas peakiys Ha Kuciaopos. KauecTBeHHas peakiys Ha yrieKUCIbIi ras.
Jlabopamopuuvie onvimot

e PacnpocTpaHeHue 3amaxa 0J1eKOJIOHA, JyXOB HJIH JIe30/10paHTa Kak mpouecc auddysuu.

e HaGnronenue OpOyHOBCKOTO JABMKEHUS YACTUYEK YEPHOU TYIIH MO MUKPOCKOIIOM.

Juddys3us nepManranara Kajaus B )KeJTaTHHE.

OO6napyxeHue 3UPHBIX Macell B aleIbCHHOBOUW KOPOUKE.
e lI3ydeHue rpaHuTa ¢ MOMOIIBIO YBEIUUUTEIBHOTO CTEKIIA.
e OmnpeneneHue coepKaHus BOAbl B PACTCHUU.
e OGHapyXeHHE MacJia B CEMEHaX IMO/ICOJIHEYHUKA U TPELIKOro opexa.
e OOHapy)XeHHE KpaxMmalia B MIICHUYHON MYyKe.
e BzaumojeiictBue acKOpOMHOBON KHCIOTBHI C Homom (ompexaenenue ButamuHa C B
Pa3IMYHBIX COKaX).
e [IpoayBaHue BBIIBIXaEMOr0 BO3yXa Y€pe3 NU3BECTKOBYIO BOAY.
e OOHapyXeHHE N3BECTKOBOM BOJIbI CPEIM PA3IMUHBIX BEUIECTB.

Jlomawnue onvimot

e lI3roroBneHue Mojeliel MOJICKYJI XUMUUYECKHUX BEIECTB U3 TUIACTUIINHA.
e Jluddysus caxapa B Boze.

e OIBITHI C MMYCTON 3aKPHITON TIIACTUKOBOM OYTHUIKOM.

e OOHapyXeHHE KpaxMalia B MPOAYKTaxX MUTAHUS; S0JI0KaX.

Ilpakmuueckan paboma Ne 1. 3HakoMCTBO c sabopaTopHbIM oOopynoBanueM. llpaBuna
TEXHHUKHU 0€3011aCHOCTH.

Ilpakmuueckan padboma Ne 2. Habmonenue 3a ropsuieil cBedod. YCTpoilcTBO u pabora
CIIUPTOBKH.

I'nasa 2. MaremMaTuKa B XMMHH

OTHOCHUTENBHBIC aTOMHASI U MOJIEKYJIsipHasi Macchl. OTHOCUTENIbHAS aTOMHAs Macca JIEMEHTA.
MonexynspHas macca. OnpeerneHue OTHOCUTEIbHON aTOMHOW MAacChl XMMHYECKUX JIEMEHTOB
no tabmume J[. U. MenneneeBa. HaxoxaeHne OTHOCHUTENHHONW MOJIEKYISIPHOM Macchl IO
dbopMyne BemiecTBa Kak CYMMBbI OTHOCHTEIBHBIX AaTOMHBIX MAacC, COCTaBISIONINX BEIIECTBO
XUMUYECKUX AIIEMEHTOB.

MaccoBas 10711 3yeMEeHTa B CJIOKHOM BemlecTBe. [loHATHE O MaccOBOW [10JI€ XHUMHUYECKOTO
AJIEMEHTa B CJIOKHOM BEIIECTBE W €€ pacyeT 1o ¢opmyse BemiecTBa. HaxoxaeHue GopmMyiibl
BEII[ECTBA 10 3HAYEHHUSM MAaCCOBBIX JIOJEH 00pa3yroIIMX €ro 3JEeMEHTOB (ISl JBYX4acOBOTO
W3Yy4YeHUs Kypca).

Uucteie BemecTBa u cMecu. Yncteie BemecTBa. Cmecu. ['eTeporeHHble 1 TOMOTEHHBIE CMECH.
["a3000pa3nble (BO3AYX, NPUPOIHBIN ra3), *kuakue (HeTh), TBepAble cMecu (TOpHbIE MOPOAbI,
KYJIMHapHbIE CMECH U CUHTETUYECKHE MOIOIIIHNE CPECTBA).

Ob6beMHass mons raza B cmecu. Ompenenenue oO0beMHOM nonu Ta3a B cmecH. CocraB
aTMoc(epHOro Bo3/lyXa U IpUPOIHOTO raza. Pacuer oObema 1011 ra3a B CMECH T10 €r0 00beMy U
HA000pOT.

MaccoBas 075 BeniecTBa B pactsope. MaccoBas 10Jis BemecTBa B pactBope. KoHnenTpanus.
PactBopuTens u pacTBOpeHHOE BelIecTBO. PacdeTr Macchl pacTBOPEHHOTO BEIIECTBA MO Macce
pacTBopa U MacCOBOM J10Jie paCTBOPEHHOTO BEIIECTBA.



MaccoBas nons npumeceil. [lonaTre o 4yncToM BeniecTse U npuMecu. MaccoBasi 10715 MPUMECH
B o0Opa3siie ucxoaHoro Bemectsa. OCHOBHOE BeliecTBO. PacueT Macchl OCHOBHOTO BEIIECTBA IO
Macce BEILECTBa, COAEPKAIIETO ONPEAEIEHHYI0 MAaCCOBYIO OO IPUMECEH.

Jlemoncmpayuu

e Kosuteknus pa3mu4HbIX BUJOB MpaMopa U U3Aeuil U3 Hero.
e CmMech pEYHOI0 M CaxapHOro MecKa U UX pas3zelicHue.

Komnexnust HepTH 1 HEPTEIPOIYKTOB.

Komnexius OBITOBBIX CMECEIA.
e Jluarpamma cocraBa atMoc(epHoro Bo3ayxa. J[narpamma cocraBa mpupoJHOTO rasa.
e Komiekuusi «MuHepanbl U TOPHBIE TOPOIBI».
Homawinue onvimot
e I3ydyeHne cocTaBa HEKOTOPBIX OBITOBBIX U  (hapMAIEBTHUYECKUX IPENapaToB,
COZEpIKAIlMX ONPEICTCHHYIO 00 IPUMECEH.
Ilpakmuueckaa paboma Ne 3. IlpuroroBieHue pacTBOpa C 3aJaHHOM MacCOBOW JOJIeH
PacTBOPEHHOTO BEIIECTBA.

I'nasa 3. SIBnenus, npoucxoasimme ¢ BelleCTBAMM

Pasnenenune cmeceil. CnocoObl paszeneHuss cMmeced M O4HMCTKa BemiecTB. Hekoropeie
npocTeiiiiye crnocoObl pas3feieHusl CMeceil: IMPOCEUMBaHUE, pa3JelIeHue CMeced IOpPOIIKOB
JKene3a W Cepbl, OTCTaWBaHWE, JEKAaHTAIWs, LEHTPU(PYTHPOBAHUE, DPA3JEICHUE C MOMOIIBIO
JNENUTeIbHOW BOpOHKHM, (QuiubTpoBanue. @DunbTpoBanue B naboparopuu, OBITY U Ha
npou3BojacTBe. [lonsTne o dunprpare. Ancopouus. Ilonstue o6 amcopOumm u ajcopOCHTAX.
AKTHBHUPOBaHHBIN yroJib KaK BaXKHEUIINI aIcOpOEHT. Y CTPOICTBO MPOTHUBOTa3a.

Jluctunsiiusi, Wid neperonka. Juctumsnus (meperoHka) Kak Mmpolecc BbIJEIeHUs BEIIeCTBa
U3 KUAKOU cMmecH. [lucTuirpoBaHHas BoJa M 00JacTH ee mpuMeHeHus. Kpucrammmuzamnus uinu
BhIMapuBanue. Kpucrammzanus W BbIIapuBaHUE B JIA0OPATOpPUHU (KPUCTALIU3ATOPHl U
dapdopoBble uamku a1 BelmapuBaHus) W npupoge. Ileperonka HedgTu. HedrempomaykTsl.
®pakiroHHas MEePEroHKa KUIKOT0 BO3AyXa.

XUMHYECKHE pEeaKIMU. YCJIOBUS TPOTEKAHWS W TPEKPAIICHUs] XUMUYECKUX PEeaKI[uil.
XYUMUYECKHE pEaKIMH KakK MPOLecC MPEeBpaIleHHus] OJHUX BEIIECTB B JApyrue. YCIOBUS
MPOTEKaHUs XUMHYECKHX peakiuil. CompukocHOBeHHE (KOHTAKT) BEIIECTB, HarpeBaHUe.
Karanuzatop. Uuruburop. YnpasieHue peakiusiMi TOpEHUSI.

[Ipu3naku xuMudeckux peakinuid. [Ipu3HAKM XUMHUECKHUX peakiuil: H3MEHEHHE IIBETa,
o0Opa3oBaHHe 0CajKa, paCTBOPEHUE MOJYUEHHOTO OCajKa, BbIIEICHHE ra3a, MOsIBICHHUE 3araxa,
BBIJICJICHUE U HU TIOTJIOMICHUE TETUIOTHI.

Jemoncmpayuu

@unbtp lorTa. Boponka broxnepa. YcraHoBka /Ui GUIBTPOBAHUS 1101 BAKYYMOM.
e PecimparopHble MacKU U MapJieBble TIOBSA3KU.
e [IpotuBoras u ero ycTpoucTsBo.
o Komnekuus «HedThb 11 HEPTEPOTYKTHI».
Hemoncmpayuonnsvie Ikcnepumenmaol
e PazneneHune cMecH MOPOILKA CEPBI U KEJIE3HBIX OIWIIOK.
e PazneneHue cMecu MOPOIIKa CEPI U IeCKa.
e Paznenenue cMecu BOJBI M PACTUTEIBHOIO MAcia C MOMOLIBIO LIETUTEIbHON BOPOHKH.



e [lony4yeHue AUCTHJUIMPOBAHHOW BOJBI C IOMOILIBIO JIAOOPATOPHOW YCTAaHOBKU JJISt
MEPErOHKH KUIKOCTEH.

e Paznenenue cMecH nepMaHTraHaTa v AUXpOMAaTa Kajlus ClIOCOOOM KPHCTaJLTU3AIIH.

e B3aumojelicTBuUE JKEIE3HBIX ONUIIOK U ITOPOIIKA CEPBI IPU HaIrPEBAHUU.

e [lony4yeHue yriiekucioro raza B3auMoJIeiicTBHEM Mpamopa ¢ KUCIOTOH M OOHapyXeHue
€ro C IIOMOILBIO U3BECTKOBON BOJBI.

e KartasmTuueckoe pa3iokeHue NepoKcHia BOI0opoJia (KaTaau3aTop — JAMOKCH]I MapraHia
(IV)).

e OOHapyXeHHE pacTBOPA LIETOYH C TOMOIIBIO0 HHANKATOPA.

e B3aumojeiicTBue pacTBOopa IepMaHraHaTa Kajlusg W pacTBopa IuXpomara Kajiaus ¢
pacTBOpOM Cyab(pUTa HATPUSI.

e B3aumozelicTBue pacTBOpa epMaHraHaTa Kajausi ¢ aCKOpOMHOBOW KHCIIOTOM.

e B3aumozencTBue XJI0pUAA Kele3a ¢ XKEITOU KPOBIHOM COJIbIO U TUAPOKCUIOM HATPHS.

e BzaumopeiictBue ruapokcuaa xkenesa (I11) ¢ pactBopom comsiHOM KUCTOTHI.

Jlabopamopnvie onvimoi
e AncopOuus KyKypy3HbIMU NAJIOYKAaMU IApOB MaxXy4yuX BEILLECTB.
e l3y4yeHue yCTpOICTBA 3aKUTAJIKU U IIJITAMEHH.
Homawnue onvimol
e Paznenenue cMecu Cyxoro MOJIOKa U PEYHOIO MecKa.
e OrcTauBaHUE B3BECU MOPOILKA JUIsl YUCTKHU IOCY/AbI B BOJIE U €€ J€KaHTaIHsl.

AJncopOniust aKTUBUPOBAHHBIM YIJIEM KPaCSIINX BEIIECTB METICH-KOJIBI.

e PactBopenue B Boje Tabnetku acnupuna YIICA.

e [IpuroroBrneHue N3BECTKOBOI BOJIBI U OTIBITHI C HEH.

e N3yuenue cocraa CMC.
Ilpakmuueckasa paboma Ne 4. BoipamyBanue KpUCTaUIOB COJIH (JIOMAIITHUI SKCIIEPUMEHT).
Ilpakmuueckasn paboma Ne 5. OuncTka NOBapEHHOU COJIH.
Ilpakmuueckasa padoma Ne 6. VI3yueHue nipoiiecca KOppo3uu xKenesa.

I'nasa 4. Paccka3sbl o xumun

Yuenuueckaa kongpepenyusa. «Boinaromuecs pycckue yueHble-XUMUKI.

TemaTuueckoe IIAaHUPOBaHHUE

No | Conepxanue Kon-Bo vacoB
TEOpHs MpaKkTUKa Bcero(ouno/mauc
T.)
1 | Xumus B neHtpe ecrectBo3Hanust | 15 7 22 (11/11)
2 | MaTtemaruka B XUMHUH 12 6 18(9/9)
3 | SIBieHus, MPOUCXOISIIHE C 8 12 20(10/10)
BEIIECTBAMHU
4 | Pacckasbl IO XUMUHU 1 1 2(1/1)
5 | Urorossle 3ausTus. Pabora Han 3 3 6(3/3)
ITPOEKTaMU. 3aIATA TPOEKTOB
HUTOI'O 39 29 68




Kane}mapno-TeMaaneCKoe NJIAHUPOBAHHE

Ne Tema Koua-Bo Jara
yacoB(04
HO/THCT)

1-2 | XuMus Kak 9acTh ecTecTBO3HaHus. [Ipenmer xumun 2(1/1)

3-4 | HabmogeHne W OKCIIEPUMEHT Kak  MeToabl  u3ydenms | 2(1/1)
€CTECTBO3HAHUS U XUMHHU

5-6 | IIpaktuyeckas pabora Ne 1 «3makomctBO ¢ maboparopubiM | 2(1/1)
obopynoBanueM. [IpaBuia TeXHUKH 0€30ITACHOCTH

7-8 | Ilpaktuyeckas pabora Ne 2 «HabGmonenue 3a ropsiei ceeuoit. | 2(1/1)
YcTpolicTBO 1 paboTa CIUPTOBKIY

9-10 | MogenupoBanue.  JlaGopatopusiii  ombiT  «Jlormueckoe | 2(1/1)
MOCTPOCHUE MOJICIH HEBHIUMOTO 00BEKTa

11- | Xumudeckue 3HaKd ¥ (POpMyITbI 2(1/1)

12

13- | Xumus u Qusnka 2(1/1)

14

15- | ArperatHble COCTOSIHUS BEIIECTB 2(1/1)

16

17- | Xumus u reorpadus. Jlaboparopusiit onbit «M3y4yenue rpanuta | 2(1/1)

18 C TMIOMOIIIBIO YBEITUYUTEIBHOTO CTEKIIa

19- | Xumus wu Owonorus. JlaGoparopusiii ombiT «Omnpenenenue | 2(1/1)

20 coJiep>kaHus Bojbl B pacteHnu. OOHapyx)eHue d(pUpHBIX Maceln B
aneiabCUHOBOM  Kopke. OOHapy)XeHHE Macllia B CEMEHax
MOJICOJTHEYHHKA, KpaxXMaJia B IIIIEHUYHOU MYKE»

21- | KauecTBEeHHBIC peaKlui B XHMHH 2(1/1)

22

23- | OTHOCHUTEIBHBIC aTOMHAS! K MOJICKYJISIPHAsT MacChl 2(1/1)

24

25- | MaccoBas 10JIs 3JIEMEHTA B CJIIOKHOM BEIECTBE 2(1/1)

26

27- | YucTple BEUIECTBAa U CMECH 2(1/1)

28

29- | OObemHas 1015 ra3a B CMECH 2(1/1)

30

31- | MaccoBas J10Jis BEIIECTBA B pacTBOPE 2(1/1)

32

33- | Ilpaktuueckass pabora Ne 3 «IIpuroronenue pactBopa c | 2(1/1)

34 3aJJaHHOM MACCOBOM J10JI€l pACTBOPEHHOT'O BEIIECTBA)

35- | MaccoBas J1oJist mpumecei 2(1/1)

36

37- | Pemenue 3aga4 u ynpaxkueHui o reme «Marematuka B xumun» | 2(1/1)

38

39- | XumuuecKkue 3arajku 2(0/2)

40

41- | Pa3nmenenue  cmeceid. CrocoObr  pasmenenust  cmeceid. | 2(1/1)

42 ITpakTruyeckas pabora Ne 4 «BrIpaniyBanue KPUCTAIIIOB COJTNY

43- | ®unetpoBanue.  Jlabopatopubiii  ombit  «M3rorosnenue | 2(1/1)

44 OOBIYHOTO M CKJaa4aroro (uiabTpoB U3 (UWIBTPOBAIBHOM

Oymaru uiam OyMaskHOM caneTkm».




45- AncopOrst 2(1/2)
46
47- | JIMCTHILIALMS, WK TIEPETOHKA 2(1/2)
48
49 OOcykaeHne pe3yslbTaToB MpakTHYeckod paboter Ne 4 | 1(1/0)
«BpIpaniBanue KpUCTAIIOB COJIH
50- | IIpakruueckas pabora Ne 5 «OuucTKa MOBapeHHON COJM» 2(1/1)
51
52- | IIpaktuueckas pabora Ne 6 «M3ydyenume mpomecca kopposum | 2(1/1)
53 KeIe3an
54- | Xumuueckue peakimuu. Y CIOBHs MpoTeKaHus u npekpamenus | 2(1/1)
55 XUMHUYECKUX PEaKIUui
56- | [lpu3Haku XWMHUYECKUX PEAKIUH. Jlaboparopubiii  ombiT | 2(1/1)
57 «B3auMoielicTBMEe YKCYCHOM KHUCJIOTBI C TIMTBEBOM COIOM
(rugpokapboHaTOM HaTpusi). YAaleHUE IMATEH OT pacTBopa
noma»
58- | ObopmieHne pe3ynbTaToB MpakTudeckod paborer Ne 6 | 2(1/1)
59 «M3ydenue nporecca KOPPO3UH Kee3a
60- | paboTa HaJ UTOTOBBIMHU IPOCKTAMHU 4(2/2)
64
65 ITpomexyTodHas aTTecTamus. 3anTa IpoeKTa 1(1/0)
66- | Yuenunueckas xondepenius «Boimaromuecs pycckue yuenbie - | 2(1/1)
67 XUMHKH
68 3aKIII0YUTEIBHOE 3aHIATHE 1(1/0)
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JIneTr KOppeKTHpPOBKH
Pa6ou4eii nporpaMmmbl 10 BHEYPOUHOI1 TeATeJIbHOCTH «CTapT B XMMHIO»
Ha 2022/2023 y4eOHblii roj

B cB3m ¢ pacxoxkIeHHMEM KOJIMYeCTBa Y4YeOHBIX YacoB, NPEAYCMOTPEHHBIX pabouei
IporpaMMOil Ha MpOBeJAEHHE YYEeOHBIX 3aHATUH M (PAKTHUECKUM KOJIMYECTBOM IPOBEIEHHBIX
yueOHBIX 3aHATHMM B paboyell mporpaMMe MNpPOM3BEAEHAa KOPPEKTUPOBKA  KaJIEHJApHO-
TEMAaTUYECKOI0 IJIAHUPOBAHUS:

Ne Ne Tema ypoxka Hara nposenenus | I[Ipuuuna [Tyt IukBH AN
n/n ypOKa TUIaH daxt KOPPEKTHPO | OTCTaBaHHM B
BKU IIPOrPaMMHOM
marepuaie
(KoppeKTHpyoIIHe
MEPOTIPUSTHS )

ITporpaMMHBIii MaTepuain npoiaeH. OTcTaBaHUM HET.

VYuurens: 0O.C. KocTrokoBa
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